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Essai experimentale et analytiqueTitle Text
deProny, R.Author Text
Essai experimentale et analytique, Journal Ecole Polytech., Paris, 1(2), 24-76.Source Text
history, superresolution, mode resolution, PronyKeyword Text
Although published long before modern radio science applications existed,
Kelso (Radio Science, pages 245-250,  Feb 1972.) noted this early method,
used to approximate a function which is a sum of exponential terms, had
relevance to modern superresolution in direction finding problems.  The
modern form of "Prony's Method," is a generalization, one version of which
became one of the first direction finding superresolution methods investigated
in the 1970s.  A modern discussion, limited to mathematical aspects, is given






On Faraday's Lines of ForceTitle Text
Maxwell, J. C.Author Text
On Faraday's Lines of Force, Cambridge University Press, London; 1856.Source Text
historyKeyword Text





A Dynamical Theory of the Electromagnetic FieldTitle Text
Maxwell, James C.Author Text
Proceedings of the Royal Society of London, Burlington House, Piccadily,
London W1, England, or  Philosophical transactions of the Royal Society of
London, 1865,   pp.  459-512.
Source Text
historyKeyword Text
In this paper Maxwell provides an outline of his general theory of
electromagnetic phenomena, beginning with a discussion which contrasts the
theories of  "action at a distance" to the properties of the "aether", i.e., an
elastic medium postulated to carry  the electromagnetic field.  He presents an
analysis of electromagnetic induction, develops the theory of the
electromagnetic field, summarizes mechanical actions in the field (including a
brief digression on gravitational attraction), develops a theory of condensers,
and outlines the electromagnetic theory of light.  He compares the agreement
between the velocity of propagation obtained by an electrical measurement of
potential and charge using a condenser to optical measurements of the
velocity of light to show that "light is an electromagnetic disturbance
propagated throughout the field according to electromagnetic laws".  The
paper concludes with a precise computation of the inductance of multi-turn






Treatise on Electricity and MagnetismTitle Text
Maxwell, J. C.Author Text
Republication of the Unabridged Third Edition of 1891, (First edition 1873),
Vol. 1, Oxford University Press, London; 1873.    Reprinted by Dover
Publications Inc., New York, N. Y., 1954
Source Text
historyKeyword Text
The definitive nineteenth century treatment of electromagnetic phenomena.
Maxwell develops a general theory of the electromagnetic field which unifies
the physical theory of Faraday with the mathematical theories of Gauss,
Laplace, and other theoreticians.  After an introductory chapter on "the
measurement of quantities", the work is divided into two parts:  Electrostatics
and Electrokinematics.  Electrostatics includes a "description of
phenomena", chapters on electrical work and energy, the mechanical action
between two electrical systems, simples cases of electrification, the theory of
electric images, electrostatic instruments, and various chapters on
mathematical methods including the use of spherical harmonics, confocal
surfaces, and conjugate functions.  Electrokinematics includes chapters on
electric current, conduction and resistance, electrolysis, electrolytic
polarization, conduction in three dimensions, and the electrical properties of
matter.  The derivation of the inter-relation of moving charge, and the electric
and magnetic fields by means of the "Maxwell" wave equations establishes
the wave nature of the electromagnetic field and provides the foundation for all








Encyclopedia Britannica, 9th Edition, Vol. 16, pages 181-4, 1878Source Text
historyKeyword Text







Electric Waves, (Book, English translation 1909); 1893. Authorized English




This is a classic summary of Hertz's research in electromagnetic phenomena.
 The book is a compliation of Hertz's papers, principally published in,
"Wiedemann's Annalen," and other German language journals, with
supplementary material provided by Hertz specifically for this publication.
Hertz covers various topics, including his articles on "the finite velocity of
propagation of electromagnetic actions" (Chapter VII),  "electromagnetic
waves in air and their reflection" (Chapter VIII) , and the summary paper "on
electric radiation" (Chapter XI), all originally published in 1888, establish the
optical properties of electromagnetic radiation at what became called "radio"
wavelengths.  His descriptions of the directive and polarization properties of
electric and magnetic dipoles, his demonstration of refraction, reflection, and
interference effects at centimeter wavelengths define the fundamental






Papers on Electrostatics and MagnetismTitle Text
Thompson, W.Author Text











Journal of the Institution of Electrical Engineers, Vol. 28, pages 273-290;
1899. Science Abstracts, No. 1452, page 650, 1899.
Source Text
history, wireless, telegraphyKeyword Text
Marconi briefly describes his systems of wireless telegraphy using 60 to 110
ft. grounded dipole transmit and receive antennas  and cylindrical reflector
transmitting and receiving antennas using spark gap transmitters and coherer
receivers.  Speculation is offered on the reasons that intervening obstacles or
the curvature of the earth do no block the transmissions, especially using the
long vertical wire antennas. He compares omni-directional transmission to all
receivers to methods of using antenna directivity and frequency tuning to
direct transmissions only to intended receivers.  An application to marine
navigation is developed in which a beacon transmitter on shore (similar to a
light house) would be detected by passing ships, with the direction to the
beacon measured on board ship by a rotating reflector antenna,  permitting
safe navigation past the beacon in dense fog.  Ship to shore communication
to a range of 18 miles  using 60 to 100 foot vertical wires is described over
combination land and sea paths.  Communications across the English















On the Elevation of the Electrically-Conducting Strata of the Earth's
Atmosphere
Title Text
Kennelly, A. E.Author Text
Electrical World, Vol. 39, page 473; McGraw - Hill Publishing, N.Y.,1902.Source Text
ionosphere, historyKeyword Text
A short note in which the author predicts the existence of an electrically
conducting layer of rarefied air approximately 50 miles above the earth's
surface.  The prediction is based on simple calculations involving the
conductivity of rarefied atmosphere and the height of the rarefaction.  The
author suggests that if such a layer exists, then propagation will bounce back
and forth between this layer and the ocean, and progress around the earth.







Research on a Method of Directive WirelessTitle Text
Braun, F.Author Text




The author first refers to a misunderstanding as to the length of the waves he
has been working with.  He points out that his statement that he was using
longer waves than Marconi only referred to the latter's early experiments.
Some experiments on directed receiver circuits are then described.  In one of
these, carried out with the aid of the Military Balloon Dept., the essential point
was to manage with the least height of aerial.  A straight receiver wire was
laid with a slant of about 1 in 12 in the direction of the transmitter.  The
observations made showed that (1) with correct orientation it is possible to
receive with small heights of aerial wire (5 m instead of 15 or 20 m), (2) the
correct length of wire makes more difference than when using a vertical aerial
(3) if one is already in the region within which signaling is certain, a shifting of
the receiver plus or minus 10º out of the transmitter plane causes the signals
to vanish.  At greater distances, a rotation of 45º is requisite.  Reference is
then made to another kind of directed receiver devised by v. Sigsfeld.  This
resembles in principle the now well-known method of Stone, in which two






The Diffraction of Electric WavesTitle Text
Poincare, H.Author Text
Proceedings of the Royal Society of London:  Series A, Vol. 72, pages 42-52;
8 July 1903.  Burlington House, Piccadily, London W1, England.
Source Text
diffraction, propagation, history, theory, ionosphereKeyword Text
The author raises objection to H.M. Macdonald's analysis.  He doubts
whether existing theory is capable of explaining the results obtained by
Marconi in long-distance wireless telegraphy, and suggests the possibility
that the waves may undergo successive reflection from the upper layers of the






On Methods Whereby the Radiation of Electric Waves May Be Mainly
Confined to Certain Directions and Whereby the Receptivity of a




Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 77, pp. 413-421; 30 April 1906.  See
also Electrician, vol. 57, pp. 100-102; 4 May 1906.
Source Text
history, directivity, naval, HFKeyword Text
The author describes experiments made by using, in place of the usual
vertical aerial, an insulated horizontal wire suspended a short distance from
the ground and connected at one end to one ball of the spark gap, the other
ball being earthed.  The emission of radiations from such a wire is found to be
a maximum in the vertical plane of the wire, and to proceed chiefly from the
spark-gap end.  It is reduced to practically nothing, or a minimum, in
directions 100º from that of the maximum.  As a receiver, a similar horizontal
wire, connected at one end through a magnetic detector to earth, indicates a
maximum of received current when the transmitter and receiver wires are in
the same vertical plane and the earthed (through detector) end of the receiver
wire is pointed towards the transmitter.  The experiments were made with (1)
horizontal transmitter and vertical receiver wire, (2) both wires horizontal, (3)
vertical transmitter and horizontal receiver wire, using the magnetic detector
for long, and the Duddell thermo-galvanometer for short distances (apparently
up to 680 m).  The results up to 500 km show that in the various tests, no
detectable signals are received if the horizontal wire is much displaced out of
the vertical plane common to both transmitter and receiver (35º displacement
of receiver wire stopped signals at 500 km).  Polar diagrams are given of the
received current on the thermo-galvanometer in micro amperes as the
horizontal wire is rotated; these appear to show that rotation at the receiver
produces more effect than rotation at the transmitter.  Near Poldhu a radial
system of eight horizontal wires, any one of which could be connected to a
magnetic detector, was tried, signals being sent from H.M.S. Furious while
steaming in a semicircle 16 miles off (vertical transmitter wire).  The ship's
bearing could be determined by noting with which wire the signals were
strongest, and which were nonreceptive.  The wavelength used should be over
150 m, and the best length for the horizontal wire is about one fifth wavelength






Editorial on Directed Wireless TelegraphyTitle Text
AnonymousAuthor Text
Electrician, London, England; vol. 57, p. 220; May 1906.Source Text
history, telegraphyKeyword Text
An editorial providing some early history on the subject of directed wireless
telegraphy.  This editorial appears to be the one referred to by several authors






Correspondence on: On Methods Whereby the Radiation of Electric
Waves May Be Mainly Confined to Certain Directions and Whereby the




Electrician, London, England; vol. 57, p. 183; 18 May 1906.Source Text
directivity, theoryKeyword Text
Galliot calls attention in connection with Marconi's horizontal wire, to some






A Method of Obtaining Oscillations in Different PhasesTitle Text
Papalexi, N., and Mandelstam, L.Author Text
Physikalische Zeitschrift, Leipzig, Germany, vol. 7, pp. 303-306; 1 May 1906.Source Text
theory, historyKeyword Text
The authors, at the suggestion of F. Braun, have devised a method by which
two oscillatory currents of sine wave-form and in circuits practically







On Directed Wireless TelegraphyTitle Text
Braun, F.Author Text
Electrician, London, England; vol. 57, pp. 222-224; 25 May 1906.  See also
pp. 244-248; 1 June 1906.
Source Text
theoryKeyword Text
The theory of the arrangement of transmitter aerials so as to produce a
stronger action at a distance in one particular direction, is given, with
particulars concerning the experiments.  The phase differences were
produced by means devised by Papalexi and Mandelstam, to be published
later, and were measured by the method previously described by the author,
bolometers of Tissot's type being used.  The experiments comprised
investigations (a) of the field in the case of a fixed phase difference, (b) on the
influence produced on the field by an alteration in the phase difference.  The
results obtained show that the electromagnetic fields produced at a distant
point by the arrangement of transmitter wires, can be calculated sufficiently
accurately from the theory, and that the methods employed for producing the






Directed Wireless TelegraphyTitle Text
Brown, S. G.Author Text
Electrician, London, England; vol. 57, pp. 251-252; 1 June 1906.Source Text
history, directivity, telegraphy, arrayKeyword Text
Referring to an editorial commenting on Braun's paper, the writer points out
that he described in 1899 a method of transmitting and receiving by means of
two vertical aerials placed half a wavelength apart.  Experiments were carried
out with oscillating systems of gauze cylinders 15 ft high placed half a






A Note on the Theory of Directive Antennae or Unsymmetrical Hertzian
Oscillators
Title Text
Fleming, J. A.Author Text
Electrician, London, England; vol. 57, pp. 455-457,  6 July 1906.  See also,
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol 78, pp. 1-8, 21 July 1906.
Source Text
directivity, theoryKeyword Text
The author shows that the horizontal aerial wire used by Marconi and others
as a means of directing radiation, may be represented as a combination of
three elementary Hertz oscillators.  In order to obtain the lines of force at any
moment, it is  therefore, only necessary to superpose the fields due to the
three oscillators.  Equations for the scalar and vector potentials are obtained
for the field at a distance from the oscillator.  From these equations the author
deduces E, the amplitude of the electric force perpendicular to the radius
vector and to the equatorial plane, and H, the amplitude of the magnetic force
perpendicular to the radius vector and in the equatorial plane.  An examination
of the maxima and minima of these expressions shows that the theory agrees






On the Electric Radiation from Bent AntennaeTitle Text
Fleming, J. A.Author Text
Phil. Mag., vol. 12, pp. 588-604; December 1906.  See also Electrician,
London, England; vol. 58, pp. 416-420; 28 December 1906; Encl. Elect., vol.
50, pp. 141-143; 26 January 1906; Jahrb. d. Drahtl, vol. 1, p. 329; 1907.
Source Text
bent antenna, horizontal polarization, directivityKeyword Text
This paper is a description and discussion of some experiments on short bent
antennae, made in the courtyard of University College, London, for the author
by G. B. Dyke.  The antennae used consisted of a couple of No. 16 bare
copper wires loosely twisted together and from 10 to 20 ft in length.  On the
grass of the courtyard some large sheets of zinc were laid down to form earth-
plates.  At one of these posts used as a transmitting station, a bent radiating
antenna was constructed by connecting one pair of sparkballs to the earth-
plate and the other to a length of the copper wire which was so arranged that
any fraction of its length could be placed vertical and the remainder horizontal.
 The free insulated farther end of the horizontal portion generally carried a
plate of zinc 18 in. square, which served as an additional capacity.  The wave
detector was a fine constantan wire whose rise of temperature was observed
by means of a tellurium-bismuth couple soldered to it, the whole being
enclosed in a vacuum.  The minimum RMS current observable on this
instrument was 300 micro amperes.  No attempt was made to tune the
receiving antenna to the transmitting antenna with any great exactness.  The
experiment consisted in placing the bent transmitting antenna at a certain
distance from the fixed vertical receiver antenna and then swivelling around
the horizontal part into various directions and taking readings of the current in
the receiving antenna in each case.  In the first set of experiments, the
sending antenna consisted of a double copper wire 20 ft in length, having at
the free end a terminal capacity plate, the wire being bent over at various
heights from the ground or earthed end, so as to make a bent antenna with 1
ft vertical and 19 horizontal or 2 ft vertical and 18 horizontal, and so on.
Observations were taken with a receiving antenna at the same distance, but
at various angular positions around the transmitter.  The currents in the
receiver were plotted as radii vectors of a polar curve, and these radii were
therefore proportional to the electric and magnetic fields at equal distances
around its center but in different azimuths.  It can be seen from the curves
given in the original that the greatest fore-and-aft inequality is obtained with
this particular antenna bent so that 2 ft of it is vertical and 18 horizontal, and
that at the distance chosen, viz, 138 ft, the field in the direction in which the
free end points is then about 60 percent of that in the opposite direction.  The
Abstract Text
minimum is found at about 105º from the maximum.  Other forms of antenna
were tried, some of which consisted of a vertical portion with a horizontal part
attached at various heights.  The author expands the theory of these actions,
as explained in an earlier paper, and shows that experiment confirms the
theory that the polar curve for an antenna with magnetic but no electric
moment, viz, for a closed circuit, is a figure-of-8 shaped curve.  The polar
diagram for an antenna with electric but no magnetic moment, viz, for a
vertical wire, is a circle.  Experiments were also made with the outer part of
the antenna extended at angles differing as much as 20º from the horizontal,
which also confirmed the theoretical expectations.  The similarly shaped polar
curves given by Marconi for a bent receiving antenna are to be explained
somewhat differently.  They are due to the electric and magnetic force of the
incident wave cutting, the vertical portion of the antenna with the added effect
of the magnetic force lines passing under the horizontal part of the receiving
antenna, being alternately reversed in direction, aided by the wavelength being
roughly four times the length of that wire.  The total EMF is the vector sum of
these three separate EMF's.  The numerical values of the first two are equal,
and the third is proportional to the minimum radius of the polar curve in the





Directive Wireless TelegraphyTitle Text
Braun, F.Author Text
Jahrbuch der drahtlosen Telegraphie U.  Telephonic, Leipzig, Germany, vol.
1, p. 1; 1907.
Source Text
bent antenna, directivity, telegraphyKeyword Text
Concerns measurements of directional properties of straight inclined






The Theory of the Bent AntennaTitle Text
Mandelstam, L.Author Text
Jahrb. d. Drahtl, vol. 1, p. 333; 1907.Source Text
bent antennaKeyword Text
Concerns measurements of directional properties of straight inclined






Space and Surface Waves in Radio PropagationTitle Text
Norton, K. A.Author Text
Phys. Review, vol. 52, p. 132; 1937.Source Text
surface wave, space wave, propagation, ground waveKeyword Text
In his 1909 solution of the problem of the propagation of radio waves
Sommerfeld showed that the radiation field of a vertical electric dipole over a
plane earth consisted of a space and a surface wave.  In 1935 the author
pointed out a discrepancy in sign between Sommerfeld's original solution and
the later solutions obtained by Weyl, Sommerfeld, and van der Fol and
Nieseen; and the author showed that this difference in sign was responsible
for the anomalies in transmission ("negative attenuation" and zero field
intensity on the ground at finite distances) which had been predicted by the
original solution.  Recently this correction in sign was verified experimentally
by Burrows and theoretically by Wise.  Since this correction in sign affects
the term which Sommerfeld had identified with a surface wave in such a
manner that it does not appear in the asymptotic radiation field of a vertical
electric dipole (as is evident in the asymptotic expansion of the vertical dipole
wave function which was recently obtained by the author), one might be led to
believe that no surface wave exists in the asymptotic field of a vertical electric
dipole.  However, recent theoretical studies by the author indicate that the
radiation from a vertical electric dipole over a plane earth consists of a space
and a surface wave component and that the surface wave is just the "ground
wave" which is the medium for most low and medium frequency radio
communication.  The total radiation field [determined by equations (55) and
(70)] may be separated into two components, identified as space and surface
waves, the sum of which represents the total radiation field of a vertical
electric dipole.  These equations apply at any point in space above the
surface or set of ground constants found in practice.  The Poynting vectors for
the space and surface waves may be determined from (115) and (117) in the
above paper. Two of the equations clearly determine a plane polarized space
wave since the energy flows radially and the space wave lies in the surface of
a hemisphere centered on the base of the radiating dipole.  Two other
equations determine a surface wave with a forward tilt and polarization the
same as the surface wave discussed by Sommerfeld.  It is of interest to note
that the surface wave exists only over an imperfectly conducting earth; over a
perfectly conducting earth our surface wave disappears and our space wave
reduces to the well-known Abraham solution for this case.  An evaluation of
the intensities of the two waves shows that the space wave represents most
of the field for regions well above the earth while near the surface the surface
Abstract Text
wave predominates.  Due to the error in sign in his original paper, Sommerfeld
supposed that the surface wave was attenuated exponentially as it travels
along the ground while our surface wave contains an "attenuation factor", we
call F.  To those familiar with ground wave attenuation theory, the magnitude










Physikalische Zeitschrift, Leipzig, Germany, vol. 8, pp. 193-195; 1 April 1907.Source Text
bent antenna, horizontal polarization, theoryKeyword Text
The author disagrees with Fleming's statement that experimental results have
so far confirmed the theory of the bent aerial.  Marconi's and Fleming's
experimental results may be accepted as correct.  It is shown, that if the
earth's surface acted like a metallic mirror, as assumed by Fleming in his
theory, the result would be a maximum radiation in the direction of the
concave side of the radiator which is opposite to that found by experiment.
That Fleming has obtained the reverse result, theoretically, is due to an
ambiguity in his formula; whereby no distinction is made between the motion
of the radiator and the motion of a point in the field.  His formula would be
correct if instead of cos(theta) it were written as minus cos(theta); but this, of
course, would upset the agreement between theory and experimental results.
The ground therefore, does not, even approximately, behave as a metallic
mirror, and the explanation of the greater radiation from the convex side must
be looked for in absorption of the lines of force on the concave side on
account of their greater density, and of their direction, which is more nearly






An Ungrounded Closed Circuit for Receiving Wireless SignalsTitle Text
Pickard, G. W.Author Text
Elect. Rev. of N.Y., vol. 50, pp. 985-986; 15 June 1907.  See also Electrician,
London, England; vol. 59, pp. 563-564; 19 July 1907; Electrical Engineering,
Institute of Electrical & Electronics Engineers, 345 E.  47th St. New York,
New York 10017, vol. 2, pp. 54-55; 11 July 1907.
Source Text
theory, history, loopKeyword Text
The author gives the results of experiments made with a closed circuit,
including a condenser for tuning which is not earthed and is placed so as to
make use of the magnetic component of the transmitted radiation (i.e., placed
with the plane of the loop in the common vertical plane joining transmitter and
receiver).  Good signals were received from the South Wellfleet (Mass.)
Marconi station, about 90 miles distant the silicon detector of the author
being used as detector.  When adjusted for maximum response, the intensity
was found to be approximately 0.01 erg per dot.  No alteration in the tuning or
the intensity was observed when any part of the rectangle was earthed, so
that no portion of the received energy apparently comes from the electric
component of the transmitter radiation.  The inductance of the rectangle was
0.106 milliHenry, and when in tune with Wellfleet, the condenser capacity
was 9000 mmf, giving a frequency of 163,000, which is very approximately
that of the Wellfleet station.  A larger rectangle, of 0.187 milliHenry, received
0.06 erg per dot from Wellfleet.  The loop is found to have a marked directive
property, the strength of signals becoming zero when the transmitter radiation
comes from a direction at right angles to the plane of the loop; the null point
is very sharply defined.  It is suggested that such a loop could be used as a






Correspondence on An Undergrounded Closed Circuit for Receiving
Wireless Signals
Title Text
De Forest, L.Author Text
Electrician, London, England; vol. 59, p. 807; 30 August 1907.Source Text
theory, history, loopKeyword Text
Referring to Pickard's use of a nonearthed closed loop, the writer claims that
he has previously described such a receiving circuit in U.S. Pat. 771, 819,
and also, the horizontal receiving antenna described by Marconi.  (This is a






On the Propagation of Waves along a Conducting SurfaceTitle Text
Zenneck, J.Author Text
Annalen der Physik ; J.  A.  Barth, Solomonstrasse, 18B, Leipzig, C1,
Germany, vol. 23, pp. 846-866; September 1907.
Source Text
wave tilt, propagation, theory, surface waveKeyword Text
The author has provided equations for the forward tilt of the vertically polarized
wavefront as a function of wavelength for a specific resistance and dielectric
constant of the soil.  The tilt is expressed as the ratio of the forward horizontal
to the vertical potential gradient of the space wave.  In Zenneck's formula, the
test ratio is a vector quantity with the phase angle ranging from zero to 45
degrees.  Under the most common conditions, that is, where the earth carries
the current by conduction rather than by capacity, the phase angle is nearly
45 degrees.  The phase difference means that the vertical and horizontal
potential gradients are not zero simultaneously.  Under these circumstances,
if a linear conductor is held in various positions in a vertical plane parallel to
the direction of wave propagation , there will be no direction of the conductor






Editorial on A Directive System of Wireless TelegraphyTitle Text
AnonymousAuthor Text
Electrical Engineering, Institute of Electrical & Electronics Engineers, 345 E.
47th St. New York, New York 10017, vol. 2, p. 748; November 1907.
Source Text
crossed loops, BT loops, telegraphyKeyword Text
An editorial which refers to the Bellini-Tosi article of 14 November 1907






A Directive System of Wireless TelegraphyTitle Text
Bellini, E., and Tosi A.Author Text
Electrical Engineering, Institute of Electrical & Electronics Engineers, 345 E.
47th St. New York, New York 10017, vol. 2, pp. 771-775; 14 November 1907.
See also Electrical World, McGraw - Hill Publishing, N.Y., vol. 50, pp. 1203-
1206; 21 December 1907.
Source Text
crossed loops, history, search coil, goniometerKeyword Text
The authors give a description of a new system of wireless telegraphy
employing nearly closed, non-earthed aerial circuits at both transmitter and
receiver, and give the results of experiments carried out between three full-
size stations, at Dieppe, Havre, and Barleur respectively.  The aerial structure
at these stations consists of a triangular circuit supported from the apex by a
single mast; the whole forms a complete circuit except at the apex, where the
two ends of the circuit are open (insulated).  The energy radiation from such a
circuit, when used as transmitter, is found to be a maximum in the plane of
the circuit, and zero at right angles to this direction.  Polar diagrams of the
received energy are given.  When such a circuit is used for reception, the
intensity is a maximum in the plane of the circuit and zero at right angles.
Owing to this directive property, it has been possible for the authors to devise
an arrangement by which not only can the radiated energy be given a
maximum in any desired direction but the reception can also be caused to
take place in one desired direction; or conversely, if the direction of the
received radiation be not known, this direction can be determined.  The
means employed to effect this consisted in the use of two such nearly closed
aerial circuits at right angles to one another, the two circuits being connected
up to a special form of jigger.  In figures shown (crossed loops with search
coil -Ed.) A(1), B(1), that of the circuit at 90º to the first, m(1) and n(1) being
the secondary windings of the jigger, connected in their respective aerial
circuits; s(1) is the primary of the jigger, and is movable about a central axis.
It is obvious that in the position shown each secondary will be influenced to
an equal degree by the primary current, and hence the radiation form the two
aerial circuits will be equal, giving a maximum emission in a direction midway
between m1 and n1, i.e., in the plane of the primary coil; hence, by means of a
pointer mounted on the primary, the radiation can be given any desired
direction corresponding to that of the pointer.  A similar arrangement is used
for the reception, but, in this case, the movable coil s is made the secondary.
 Thus, if the direction of the oncoming radiation is known, the pointer of s may
be set to this, and the message received to the exclusion of others off this
line of direction; or if unknown, the radiant point can be rapidly determined by
Abstract Text
turning the pointer until the reception is a maximum.  Diagrams are given of
the different arrangements used for transmission and reception with direct and
inductive excitation.  The early results have shown that with considerably less
that 500 watts of primary energy, good communication could be maintained
between Dieppe and Havre (55 miles overland), and Dieppe and Barfleur (110
miles over sea).  The angle between the stations Dieppe-Havre-Barfleur is 23º,
but the Dieppe-Barfleur transmission did not affect Havre, nor did the Dieppe-
Havre transmission affect Barfleur.  The height of aerial is 48 m (wires of 60 m
at 60º, 60 m base).  A further advantage, it is pointed out, lies in the fact that
the system is practically free from atmospheric disturbances, except those
which are in the direct line of transmission.  The benefits which ordinary
systems derive from accurate tuning are, of course, obtainable in addition to






Reply to editorial on A Directive System of Wireless TelegraphyTitle Text
Walter, L. H.Author Text
Electrical Engineering, Institute of Electrical & Electronics Engineers, 345 E.
47th St. New York, New York 10017, vol. 2, p. 864; 28 November 1907.
Source Text
loop, theory, circular polarizationKeyword Text
Refers to an editorial note in which the system was referred to as a
development of the Artom system, and points out that the shape of the closed
circuit is only triangular in this case for convenience; it can be of any shape.
No circularly polarized emission is possible, because the currents in the two
circuits at 90º are either in phase or 180º apart.  Experiments have proved
that the propagation of circularly polarized radiation, as described by Artom,






A Directive System of Wireless TelegraphyTitle Text
Bellini, E. and Tosi, A.Author Text
Electrical World, vol. L, No. 25, pp. 1203-1206, 21 December 1907.Source Text
Keyword Text
A closed oscillator circuit, placed in a vertical plane, does not radiate equally
in every direction of the horizontal plane like the open-rod oscillator, or
antenna, employed in the usual wireless telegraph system.  Lines of electric
force detach themselves from the closed oscillator and extend to the earth,
such lines being propagated chiefly in the plane of the circuit; the radiation is
zero in a direction normal to the plane of the closed circuit.  In consequence
of this, a system which makes use of the properties of closed radiating
circuits is of itself alone a directive transmitter system.  Since, however, the
radiation from closed oscillators is weaker than that from open ones, it was
necessary to prove that, when such closed circuits are employed, the
distances reached in ordinary radiotelegraphic communication could be easily
attained.  Further, in actually obtaining radiotelegraphic communication by the
employment of closed circuits it was also desirable to make certain that the
energy required was not excessive.  The author's found the results of their
experiments to be decisive and such as to enable a successful future for the
system to be forecasted.  (Abstract taken from authors' opening paragraphs,






Experiments on a Directive System of Wireless TelegraphyTitle Text
Bellini, E., and Tosi, A.Author Text
Electrician, London, England; vol. 61, p. 461; 1908.Source Text
crossed loopsKeyword Text





Correspondence on On the Determination of the Direction of Ships by
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Directive Wireless TelegraphyTitle Text
Mandelstam, L.Author Text
Jahrbuch. d. Drahtlosen Telegraphie u. Telephonic, vol. 1, pp. 291-306;
January 1908.
Source Text
theory, directivity, history, crossed loopsKeyword Text
The author deals separately with the means employed by Braun and by
Marconi and the theoretical explanation of the latter's results given by
Fleming.  He then deals with Artom's "method," and concludes that Artom's
own explanation of the transmission does not describe what actually takes






Action of the Receiver in Directive Wireless TelegraphyTitle Text
Zenneck, J.Author Text
Physikalische Zeitschrift, Leipzig, Germany, vol. 9, pp. 50-53; 15 January
1908.
Source Text
theory, directivity, wave tilt, surface wave,
horizontal polarization, bent antenna
Keyword Text
The author discusses the theory of the horizontal or sloping aerial of the
receiving station in directive wireless telegraphy.  After mentioning Marconi's
experiments which led to the adoption of aerials of this type at his
Transatlantic stations, he proceeds to a mathematical explanation based on
the following data: (a) at great distances from the transmitter, the electrical
field of the transmitted waves is , in general, an alternating field more or less
inclined to the vertical and having a rotating component, i.e., there is always
an appreciable horizontal component in addition to the vertical one; these
components usually differ in phase by some angle less than 45º; (b) the
receiving aerial is supposed to be tuned to the transmitted current frequency;
(c) the amplitude of the induced currents in a linear resonator may be
expressed as an integrated sum of the induced currents along the conductor.
Two integrals of this type define the conditions in the vertical and horizontal
parts of the aerial respectively.  If the horizontal part is turned away from the
transmitting station, the amplitude in the whole aerial is their sum, and if
toward the transmitting station, their difference.  Thus, since the electric field
is never quite vertical, an aerial of this form will give in the first position better
results than a vertical one of the same height.  The same is shown to be true
whether the vertical and horizontal components are in phase or not.  The
effect and distribution of the earth currents near the wire is next considered
and the advantage of a conducting netweork spread from the lower end of the
aerial in the direction of the sending station (Fessenden's wavechute) is
mathematically explained.  It is pointed out that the conclusions apply to
sloping aerials such as Braum has used.  Finally, it should be noticed that
directive aerials are only of value in cases where there is a horizontal
component in the electric field.  This is always the case on land, but on board
ship a directive aerial for receiving would be of small use; and it is also likely
that the large mass of metal composing the ship's hull may tend to alter the
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Electrical Engineering, Institute of Electrical & Electronics Engineers, 345 E.
47th St. New York, New York 10017, vol. 3, pp. 348-351; 5 March 1908.
Source Text
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The authors give the theory of the special form of jigger, now called a
radiogoniometer, already described both for the reception and for the
transmission, and also a photograph of the complete receiving
radiogoniometer showing how tuning is simultaneously carried out in both
circuits with a single setting.  It is pointed out that since the middle point of
the closed aerial circuit is a node of potential, this point can be earthed
without altering the tuning; by this means the arrangement can be used (1)
earthed, as an ordinary equiradial transmission and reception, or (2)
nonearthed, as a directive system, the change from one to the other method
being made instantaneously be means of a single switch-arm.  The receiving
radiogoniometer can also, it is shown, be made to serve as a means of
comparing the strengths of two or more transmissions.  Thus, supposing that
the detector employed is one which responds solely to the amplitude of the
oscillations; for each transmission the two limiting angles on the
radiogoniometer are determined for which the reception ceases.  Calling alpha
and beta the angles for the one transmission, and gamma and delta the
angles for the other, the ratio of the amplitudes of the transmissions will be:
Sin((alpha+beta)/2) divided by Sin((gamma+delta)/2).  If the detector is of a
type which responds to the total energy received, the preceding ratio is that of
the energies emitted by two different transmissions.  This enables one, further
to determine the diagram of the field produced by a directive transmitter
station at long distances.  The same means enables one also to determine
whether a detector responds to the maximum amplitude or to the energy of
the electromagnetic field.  For this, a directive transmitter station must be
available whose diagram of emitted energy has been determined by measn of
a thermogalvanometer or similar instrument.  If the detector under
consideration, when used at a receiver station, gives a diagram similar to that
obtained by the thermogalvanometer, this means that the detector responds
to the energy.  If, on the other hand, it gives a diagram whose radii vectors are
proportional to the square roots of thermal detector's diagram, the detector
responds to the amplitude of the field.  If it gives an intermediate diagram, this
may be taken as indicating that its operation is not clearly defined, and that it
depends partly on the energy and partly on the maximum amplitude.  (Part II






A Directive System of Wireless TelegraphyTitle Text
Bellini, E., and Tosi, A.Author Text
Electrical Engineering, Institute of Electrical & Electronics Engineers, 345 E.
47th St. New York, New York 10017, vol. 3, p. 918; 18 June 1908.  See also
Phil. Mag., vol. 16, pp. 638-657; October 1908; Proc. Phys. Soc., vol. 21, p.
305; 1908;  Electrician, London, England; vol. 62, pp. 531-533; 15 January
1909.
Source Text
crossed loops, sense, unidirectional, cardiodKeyword Text
Finding that the radiation in the two halves of the symmetrical diagram in the
bilateral system previously described was opposite in sign, the authors have
been able to devise an arrangement which permits of the emission being
confined to practically a single direction only, the backwardly directed
radiation being completely cut off.  The method employed consists in
superposing the radiation from a directive bilateral aerial system, upon the
radiation from an ordinary vertical antenna.  When things are so disposed that
the amplitude of the emission from one-half of the directive aerial is equal to
and in phase with the emission from the vertical antenna, the resultant
emission in the plane of the directive aerial will be double that of the
component fields in the one sense and zero in the other sense.  The diagram
of the electromagnetic field should be cardioid.  Experimental results are
shown.  The actual arrangement of the transmitting radiogoniometer is such
that the movable primary of the oscillatory circuit has placed inside it the
secondary winding of the vertical antenna circuit, which hence is fixed in
position relative to the primary; and on rotating the primary, it is only the
secondary windings of the directive aerials which are variably excited
according to the angular position of the primary.  (For photographs of the
actual instruments see Soc. Inst. Elect., Bull, 8 pp. 707-730; December
1908.)  At the receiving end it has been found possible to apply the same
method of combining the directive aerial with a vertical antenna.  In this case
quadrature between the actions of the two systems has to be obtained, and
several ways of effecting this are shown.  With this unilateral reception it is
possible to determine as to which side the transmission is coming from; on
the bilateral method only the plane could be distinguished and not the sense.
A maximum of reception is obtained with the radiogoniometer pointing in the
direction of the transmitter, and a minimum of zero in the same plane, but in
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Physikalische Zeitschrift, Leipzig, Germany, vol. 9, pp. 553-556; 1 September
1908.  See also Jahrb. d. Drahtl, vol. 2, p. 1, 1908.
Source Text
wave tilt, horizontal polarization, theoryKeyword Text
The action of the horizontal aerial as a directive transmitter cannot be
explained on the supposition of perfect conductivity of the earth, since at
points on the earth's surface at great distances, such as occur in wireless
telegraphy, the effect of the horizontal portion vanishes, leaving only that of
the vertical section, and this is symmetrical all around.  But since a horizontal
aerial does act directively, it is clear that the resistance of the earth plays an
important part in the transmission.  The author has already shown that a
consequence of the resistance of the earth's surface is that the electric lines
of force are no longer vertical but slope forwards in the direction of
propagation.  Hence, as the transmission of energy is at right angles to
these, the actual course of the radiation of energy is not horizontal but sloping
downwards at the place where it reaches the ground.  The ray of energy
radiation reaching any given point must therefore travel from sender to receiver
in a kind of arch, i.e., the energy received was not radiated horizontally but
upwards at some angle to the earth's surface.  Thus the horizontal portion of
the transmitting aerial comes into play, since for directions of radiation out of
the horizontal plane its component does not vanish at great distances.  As
the energy reaching any given point has thus travelled from the transmitter in
a curve, the highest point of which is far above the earth's surface, it is clear
that the conductivity of the upper layers of the atmosphere must greatly
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The author used a small circular loop of three turns, 1 m in diameter,
connected up with a "perikon" (i.e., fused zinc oxide-metal point) detector and
telephone, shunted by a variable condenser, to determine the azimuth at
which the signals that are received from a transmitting station when the loop
is oriented in the direction of said station disapear; this azimuth is taken as
making an angle of 90º with the direction of transmission, and hence,
corresponds to the direction of the wave front.  A map of the town of
Amesbury, Mass., with the wave fronts plotted, obtained in this way shows
the marked effect of obstacles.  A tree, for instance, was found to make a
perceptible indentation in the wave front, while a 40-ft steel windmill tower,
1500 m from the transmitter, caused a most marked distortion.  The
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A brief description of the Artom system, as taken from a paper by Professor
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A system consisting of a pair of crossed triangular antennas is used with
tapped coils.  The system is very similar to that of Bellini and Tosi, but must
be calibrated instead of having the direction of arrival of the wave indicated by
the position of the null.  Directions can be determined within 10-15 degrees.
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Electrical Engineering, Institute of Electrical & Electronics Engineers, 345 E.
47th St. New York, New York 10017, vol. 5, pp. 233-234; 11 March 1909.
See also Verh. d. Deuts. Ges., vol. 10, pp. 934-944; 15 December 1908;
Electrician, London, England; vol. 02, pp. 972-974; 2 April 1909.
Source Text
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The author describes experiments with a directive arrangement somewhat
similar to Bellini and Tosi's but consisting of two crossed systems each
composed of two sloping vertical antennae, 8 m long, spaced a short distance
apart and excited so as to vibrate in one-half wavelength (180º dephased).
Later experiments with a single directive aerial arrangement were for the
purpose of comparing the maximum range obtainable, with the same primary
energy, (1) of an ordinary vertical antenna system, and (2) of the directive
aerial.  The range was determined with a portable station which could be
moved progressively farther and farther away from the transmitting station.
With 25 watts primary energy, signals from the vertical antenna transmitter
could always be heard at 3600 m distance; beyond this they became weaker,
and vanished at 3900-4000 m.  At 4100 m the signals could in no case be
heard.  The directive aerial was first arranged with the antennae having their
tips 18 m apart and then had a range of only little over 2000 m, but on
increasing the distance apart of the tops of the aerials the range, measured in
the same direction as that of the ordinary vertical antenna system, was quite
equal to that of the vertical antenna station; in fact, signals from the directive
aerial were received beyond the 4100 m limit.  The results obtained with the
portable station are plotted in a diagram which shows how very marked the
region of zero radiation is (at right angles to the direction of maximum
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A theoretcial investigation into the form assumed by the electromagnetic field
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The authors here give, as a reply to some remarks by P. Barreca on their
previous paper, the results of an experimental and theoretical investigation,
from which it is concluded that Barreca's criticism has no basis in theory or
practice.  The following points are established:  (1)  the currents in the
transmitting aerials follow rigorously the sine law; (2) the polar diagrams of
these are composed of two pairs of tangent circumferences; (3)  the direction
of the pointer of the radiogoniometer is always rigorously that of the most
favourable propagation; (4) further, the emf induced in the movable coil of the
receiving radiogoniometer varies rigorously according to the sine law; (5) the
direction of maximum intensity indicated by the idex of the receiving
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A discussion of the author's system  of wireless telegraphy, with illustrations.
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Discusses the radiation field of two vertical spaced antennas, and compares
the results using this type of antenna to those using a triangular loop.  A proof
that the coefficient of coupling remains constant, as the angular position of
the moveable coil of the radiogoniometer is changed, is included.  (Universtiy
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The authors' paper was dealt with in Abstract No. 34.  In the discussion, J. A.
Fleming said that the authors' experiments confirmed in many ways his
theory of the bent antenna.  W. H. Eccles considered that, apart from the fact
that it is rarely feasible to fix up a large number of antennae, the
radiogoniometer method had the advantage that the direction of transmission
or reception can be altered perfectly smoothly.  On the authors' showing, the
radiogoniometer is the practical equivalent of 360 bent antennae.  He
criticized the looped aerials used as not being the best kind of radiator.  He
further pointed out that the looped antenna emits two waves of equal period, of
phases differing 90º and 180º respectively, from the phase of the radiation
from either side of the loop, and of amplitudes having a ratio proportional to
the wavelength.  This means that one portion of the resultant radiation follows
an inverse square law and the other portion an inverse cube law; the latter
portion is the more important in the near field, the former is the more
important when the distance is much greater than the wavelength.  This
explains why Fleming's experiments with closed oscillators gave small
promise of powerful propagation to a distance and why the authors had found
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Annalen der Physik ; J.  A.  Barth, Solomonstrasse, 18B, Leipzig, C1,
Germany, vol. 28, pp. 665-736; 16 March 1909.
Source Text
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The author investigates the question as to whether the waves in wireless
telegraphy are space waves or surface waves, i.e., free Hertzian waves in air
or conducted waves.  He points out that in the surface waves considered, the
energy is mainly in the air; only a small proportion being in the ground or sea.
 In the case of free waves, the electromagnetic field is obtainable by simple
differentiation from Hertz's equation (inverse to R), where R is the distance
from the "Dipol", and k a material constant of the medium.  For conducted
waves if dielectric constant, permeability, and conductivity of the first or
second medium (i.e., air or earth), we have, from the work of Uller and
Zenneck an expression which determines the propagation and damping.  The
author introduces a definition of the quantity he terms the "numerical
distance".  This is not the absolute distance, but is rather a pure number,
depending not only on distance but also on the constants of both media.
The numerical distance ρ increases with absolute distance r, but for equal
values of the latter is much greater over sea than land.  It is pointed out that
the manner of earthing, whether conductive or by a capacity, has no
appreciable influence on the subsequent node of propagations, and does not
determine the type.  Supposing that the actual distance is one quarter of an
earth quadrant, i.e., about the distance between the Marconi Transatlantic
stations, we have as values of the "numerical distance" for a wavelength of
2000 meters, Sea Water, 1/30;   Fresh Water, 30;   Wet Ground, 65; and
Dry Ground, 300. Increase in wavelength decreases numerical distance both
in theory and practice.  It is found that the assumption that sea water is
equivalent to a perfect conductor is only valid for a very small range of
distances, only as far as 240 km over sea for waves of 2 km, or 8 km for
waves of 360 m.  A very thorough mathematical analysis of the problem
shows that surface, or conducted, waves exist, and that in addition there are
space waves of a peculiar type in each medium.  The amplitude of the
conducted waves as 1 over the square root of R, where R is the actual
distance, and that of the space waves as 1/R squared.  Hence we see that
beyond very moderate distances, the conducted waves entirely overpower the
space waves.  It should be noted that the space waves here dealt with are by
no means identical with free waves in a homogeneous medium, but are of a
type altered by the relations between the two media and by the coexistence
Abstract Text
of the conducted waves.  The curvature of the earth favours the propagation of
the conducted waves so much that it is probable that even where space
waves are indicted by the mathematical analysis as existing at considerable
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An elementary resumé of the known facts as regards the shape and
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Illustrated description of the work of these Italian scientists in the directing of
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Calls attention to Bellini's proof that the coupling is constant for all positions
of the movable coil and explains the phase relations between the currents in








Electrical Engineering, Institute of Electrical & Electronics Engineers, 345 E.
47th St. New York, New York 10017, issue dated 17 December 1909.
Source Text
history, theoryKeyword Text
The Nobel Prize lecture.  Outlines the history of the writer's work in the field of
radiotelegraphy, calling attention to some observations still needing
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goniometer, coupling coilKeyword Text
A more complete theoretical investigation by a new method of the question
already dealt with in Abstract Nos. 46 and 56.  It is also shown by
experiment, that the theoretical requirements are realized in the actual
apparatus, the currents in the two aerial systems being measured for different
positions of the movable coil of the transmitting radiogoniometer.  In the case
of the receiving radiogoniometer, a direct proof was obtained by sending a low
frequency (25 cycle) current through one of the fixed coils, and measuring the
current in the movable coil by means of a hot-wire ammeter for various
orientations of the latter coil.  Here again, complete agreement is obtained
between the theoretical and empirical values.  The lengths of the two waves in
the receiver are therefore quite independent of the angular position of the
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(Corrigenda, p. 875), p. 899; 11 March 1910, and pp. 946-947; 18 March 1910.
Source Text
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NO. 1:  The author gives polar diagrams of electromagnetic field intensity,
plotted from a consideration of the known form of diagram obtained from a
directive aerial under given conditions, to show that the proposal of Artom to
change the directive of maximum emission by changing the phase-difference
in the two parts of the aerial system, is ineffective from the practical point of
view owing to the limited and irregular movement of the maximum.
ABSTRACT NO. 2:  Deals with the question of dirigibility in the emission of
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A general review of theory, practice, apparatus, systems, etc., with statistics
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Source Text
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The author gives a detailed account of experiments which were made to settle
some debatable points.  First, a number of vertical antennae of different
shapes were tried, (1) with insulated counterweights; (2) with earth
connection.  Next, multiple vertical antennae were used, and then horizontal
ones, including the arrangement of a double pair of antennae as used by
Bellini and Tosi.  Finally some tests were made to see if it was not possible
to transmit and receive signals without any aerials, and using only earth
connections.  At the transmitter a helix, coupled to the transmitter primary,
had its ends connected to the inner coatings of two Leyden jars of 340 cm
capacity and about 22 m apart, by means of insulated leads; the outers were
connected respectively to buried zinc plates.  The whole system was tuned to
204 m wavelength and the leads connecting the helix to the jars were covered
over with earth.  With this arrangement good signals were received by the
portable receiving station at 1-½ km distance in the line of the jars.
Sideways, the receiver could approach within 20 m of the transmitter without
getting signals.  A similar arrangement was employed for receiving, to try and
pick up the signals from Nauen, 45 km distant.  The distance between the
jars was made 60 m, and a variable condenser was used to shunt the helix,
enabling tuning to 2000 m wavelength to be effected.  The Nauen signals were
received in this way even without the earth connections, it sufficing to hold the
Leyden jars in the hand.  Another receiving arrangement comprised a 340-cm
capacity jar, buried in the ground, the outer coating connected to a wire
netting of 15 sq m area laid on the wet ground.  The inner coating was
connected, through a partly buried insulated wire, to a helix placed 200 m
away from the jar and in the direction away from Norddeich.  Tuned to 2000 m
and using an aperiodic detector circuit, the Norddeich signals were quite
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Walter, L. H.Author Text
Electrical Engineering, Institute of Electrical & Electronics Engineers, 345 E.
47th St. New York, New York 10017, vol. 6, pp. 457-459; 14 July 1910.
Source Text
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The author gives a complete description of the equipment, and includes some
results of quantitative experiments made with the Bellini-Tosi directive
method.  The aerials are supported by a series of four iron towers, 46 m in
height, spaced at the corners of a square of 80 m side.  Each directive aerial
comprises two inclined harps of wire, joined at the base by a wire leading to
the instrument-room, which is at the center.  There are two such aerial
systems, placed at right angles to one another.  The antenna for the ordinary
(earthed) system consists of a roof aerial in the shape of a horizontal cross,
extending between the tops of the towers.  The change over from the ordinary
to the directive method is effected by moving a single switch-handle.  The
natural wavelength of the directive aerials was about 600 m, but as it was
desired to work with a 300-m wave the frequency was lowered by a special
arrangement until the wavelength was 900 m; and signalling is effected by
working on the harmonic (triple frequency).  Regular commuication has been
established (by night) with Algiers (1500 km), using only about 500 watts of
primary energy.  Some quantitative measurements have been carried out by
Bellini and Tosi which serve to confirm their theoretical prediction that the
directive system should, for equal primary energy, have a greater range than
the ordinary system.  A Duddell thermogalvanometer, set up at the Column
de la Grand Armée, 3 km distant from the station (10 wavelengths away), was
used to obtain diagrams of the energy radiated in different directions by the
directive aerial, and for making a comparison of the energy radiated by this
system with that emitted by the ordinary vertical antenna.  Using a single
harp of one directive aerial as an ordinary antenna, connected to earth through
the radiogoniometer, the mean deflection obtained as 35 mm, with a current
of K x 0.24 amp in the antenna.  With the complete directive aerial, not
earthed, the mean deflection obtained was 113 mm, with a current in the
aerial being K x 0.17 amp.  For equality of current in the aerial systems the
deflections work out at 19 mm with the ordinary antenna, and 113 mm with
the directive aerial.  The single, earthed harp was also compared (for equal
antenna currents and coupling) with the ordinary vertical antenna of the
station, excited in the usual manner.  It was found that the deflections were
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Abstract translation from Elek. Zeit.  Reports ovservations of variations in
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An earlier paper is summarized and extended in one or two points--in
particular, by a consideration of the case when the earth's surface is such
that the dielectric constant may not be neglected in comparison with the
conductivity.  Curves are given connecting the amplitude of the function pi with
the "numerical distance" and also with the absolute distance, for different
values of conductivity and dielectric constant.  The favorable working of the
latter factor is pointed out.  Scales connecting "numerical distance" with
absolute distance over sea water and fresh water are given and show that, for
a wavelength of 2 km when the "numerical distance" is 1, the absolute






The Marconi Bent Aerial in Wireless TelegraphyTitle Text
Hoerschelmann, H. VonAuthor Text
Jahrb. d. Draht., ca 1911.Source Text






Method of Determining the Bearing of a Radio-Telegraph StationTitle Text
Petit, G. E.Author Text
Lum. Elect., vol. 13, pp. 227-230; February 1911.Source Text
direction findingKeyword Text
The author describes a method of determining the direction of a transmitter.
For a complete understanding of the arrangement the original diagrams must
be consulted.  At the receiving station two antennae (distance apart small
compared with distance from transmitter) are employed in which both act
inductively on a third oscillatory circuit, and each at the same time excites a
tunable circuit which also acts upon the said third circuit.  The result is that
each antenna sets up in the third circuit two equal alternating fields of the
same frequency but differing in phase; a circular rotating field is set up.  Two
forms of the apparatus are described.  In the first form the two rotating fields
are opposed and the third circuit is rotated until the signals have a maximum
strength.  Certain values having been previously found (for some definite
wavelength) by calibration; the direction is then obtained from a simple
formula.  The intensity of the received signals is said not to be dependent
upon the distance between the two antennae as in the case of the Bellini-Tosi






Wireless Telegraph Working in Relation with Interference and
Perturbations
Title Text
Bellini, E., and Tosi, A.Author Text
Electrician, London, England; vol. 67, p. 66; April 1911.Source Text
crossed loop, theory, interferenceKeyword Text
Letter to the editor in connection with a paper by Taylor, titled, "Wireless
Telegraph Working".  Bellini and Tosi do not agree with Taylor's conclusion
that directive antennas are advantageous for communications over short
distances and that the use of directive antennas is limited to short waves and
confined to two stations communicating exclusively between themselves.






The Hertzian Azimuthal CompassTitle Text
Bellini, E., and Tosi, A.Author Text
Lum. Elect., vol. 14, pp. 227-233; May 1911.Source Text
direction finding, navigationKeyword Text
Description of the first D/F called "azimuthal hertzian compass".  Principle
and description of the first one used in connection with a Brown-Blondel







The Determination of Longitude by Radiotelegraphic Time SignalsTitle Text
Tissot, M.Author Text
Electrician, London, England; 9 June 1911.Source Text
navigation, longitudeKeyword Text
Abstract of an article in La Tech. Mod.  Describes experimental trials between






Electrical Conductivity of Sea and LandTitle Text
Uller, K.Author Text
Jarbuch d Drahtlosen Telegraphie, Vol. 4,, pp. 638-40, June 1911Source Text
earth constantsKeyword Text
The values of the conductivity which have been found for sea-water and for
land are collected and compared.  The conductivity of sea-water naturally
depends upon the amount of salt in solution.  For the same salt concentration
and the same temperature, the conductivity of the Mediterranean is about 1-
1/2 times that of the North Sea.  The conductivity of moist earth varies from
ten to the minus four to minus five/ ohm-cm.  That of dry earth is about ten to






The Employment of Wireless Telegraphy in the Determination of
Longitudes
Title Text
Claude, A., Ferrie, G., and Driencourt, L.Author Text
Rev. Gen. d. Science;  15 July 1911.Source Text
navigation, longitudeKeyword Text







The Effects of Sunlight on the Transmission of Wireless SignalsTitle Text
Dolbear, B. L., and Proctor, J. A.Author Text
Electrical World; McGraw - Hill Publishing, N.Y., 5 August 1911.Source Text
night effect, propagationKeyword Text
Examines phenomena showing some causes of the difference between day






Accuracy of the Bellini-Tosi Wireless 'Compass' for Navigational
Purposes
Title Text
Walter, L. H.Author Text
Electrician, London, England; vol. 67, pp. 749-750; 18 August 1911.Source Text
navigation, crossed loopsKeyword Text
The author gives results of actual tests on the Bellini-Tosi wireless compass.






Recent Developments in Radio-TelegraphyTitle Text
Howe, G. W. O.Author Text
Electrician, London, England; 8 September 1911.Source Text
interferenceKeyword Text
Read before the British Assn.  Considers the difficulties in wireless
transmission due to interferences, atmospheric disturbances, etc., and recent






Directed Aerials in Wireless TelegraphyTitle Text
Blondel, A.Author Text
Lumière Électr., vol. 16, pp. 7-12, 7 October and pp. 131-143; 4 November
1911.  See also Comptes Rendus, vol. 153, pp. 593-597; 25 September, and
pp. 661-663; 9 October 1911.
Source Text
theory, arraysKeyword Text
The author deals only with conjugate aerials, or aerials composed of two
antennae, and which are capable as a unit of being set with an orientation in a
particular direction.  He attempts to classify such aerials, dividing them into
"differential" and "summation" effect aerials, and then describes some new
types in which the arrangement is inverted, i.e., the ends of the two antennae
are at ground-level and the horizontal conductor joining them is high up.  The
theory of reception with such oriented aerials is dealt with in the second part,
and the goniometric properties of such aerials are set forth.  The subject is
discussed in a theoretical way, and no data and no experimental results are






The Development of Syntonic and Directive Wireless TelegraphyTitle Text
Powell, S. M.Author Text
Elec. Rev.; 15 December 1911.Source Text
telegraphyKeyword Text
Abstract from a paper read by Lieut. Tissot at the Conf. de la Tech. Mod.







The Work of the U.S. Naval Radio-Telegraphic LaboratoryTitle Text
Austin, L. W.Author Text
Jour Am Soc of Nav Engrs; February 1912.Source Text
shipboardKeyword Text






Howe, G. W. O.Author Text
Jour Soc of Arts; 2 February 1912.Source Text
theory, telegraphyKeyword Text
Explains the general principles underlying all system, indicating the trend of






Wireless Telegraphy with Earth AntennaeTitle Text
Kiebitz, F.Author Text
Electrician, London, England; vol. 68, pp. 868-870; 8 March 1912.Source Text
horizontal, LF, grounded antennasKeyword Text
An account of further experiments in wireless telegraphy without the use of
vertical aerials.  Reception experiments were carried out with wave-lengths up
to 6000 m, and the signals from Poldhu, Clifden, Glace Bay, and Norddeich
were received.  Experiments were then made with a horizontal wire 1270 m
long, excited at the electrical centre as near as possible, as antenna.  With a
3500-m wave, and 1 kw in the antenna it was possible to get signals through
to Norddeich (405 km).  The author finally reviews the special qualities of the
arrangement adopted.  It is pointed out that, first and foremost, the cost is
very low.  With wires sufficiently long, the damping resistance is very high (50-
120 ohms) as compared with large umbrella antennae (5 ohms about); this
allows of a close coupling being used (28 percent in the experiments).  The
capacity of the antenna is very small, while the damping decrement is not
greater than that of the vertical antenna.  Finally, for an equal output the
antenna currents and potentials are very much smaller than in the case of
vertical antennae.  As an example of this, it is stated that with an antenna
current of 4 amps the sparks which could be drawn from the earth antennae






Relation between the Radiation of an Antenna and its ShapeTitle Text
Reich, M.Author Text




Communication from the Experimental Radio-telegraphic Laboratory of the
Military and Naval Department, Göttingen.  The object of the experiments
detailed was to determine the dependence of the radiation decrement, and the
capacity of the sending antenna while varying the shape of the antenna.  At
the same time measurements of received current were made at a receiving
antenna tuned to the transmitter.  During a series of tests the wave-length of
the antenna was kept constant, any variation in capacity and inductance due
to alteration of shape being compensated for by a variometer. The sending
antenna consisted of three horizontal members which could be raised or
lowered, and tables are given showing the variation in the antenna constants
as the shape was so varied.  The receiving antenna was coupled to a Duddell
thermogalvanometer and the transmitting aerial impact excited.  A series of
experiments was made with the transmitting aerial earthed and also with a
counter capacity.  The results are tabulated and are compared with






Girdling the Globe by WirelessTitle Text
Harmon, D.Author Text
Sci. Am.; 20 April 1912.Source Text
communications, navalKeyword Text
An illustrated account of the plan of the U.S. Navy Department to construct a






Wireless Telegraphy in Horology, Navigation and CartographyTitle Text
Powell, S. M.Author Text
Elect. Rev; 5 April 1912.Source Text
navigation, mapsKeyword Text
Notes from articles in La Lumiére Elec and the Supplement to La Tech. Mod.
Its use in the transmission of time signals and the determination of






The Telefunken CompassTitle Text
AnonymousAuthor Text
Electrician, London, England; vol. 69, pp. 269-271; 24 May 1912.Source Text
navigation, BT loops, shipboardKeyword Text
This apparatus depends in principle upon the star-shaped arrangement of
horizontal aerial wires employed by Marconi.  In the present case 32
horizontal directional aerials, to correspond with the points of the compass,
are arranged radially, at a land station, and a motor-driven commutator makes
connection with each aerial in turn, at the rate of one complete revolution per
half-minute.  A series of single-dot signals are sent out at such a rate that,
after a preliminary "time" signal sent by a non-directive aerial, a single dot is
given by each directive aerial.  At the receiver, on receipt of the time signal a
stop watch, graduated in points of the compass, and starting from the
direction N-S, is started, and is topped on the signals received having a
minimum strength.  In order to judge as to this minimum, it is obvious that
several complete revolutions must be waited for, and 5 minutes is given as the
time necessary to get an average value of higher accuracy (10
measurements).  The use of directive antennae on board ship is considered
undesirable, and in support of this it is stated that very short wave-lengths







Radiotelegraphy with Special Regard to Ship InstallationsTitle Text
Bredow, H.Author Text
Engineering; 3 May 1912.Source Text
shipboardKeyword Text
Abstract translation of a paper read before the Schiffbautechnische
Gesellschaft.  Remarks on development and matters relating to ship stations.






Directed Wireless TelegraphyTitle Text
Kiebitz, F.Author Text
Jahrbuch d. Drahtlosen Telegraphie, vol. 6, pp. 1-9; July 1912.Source Text
horizontal antenna, coastal refraction, theoryKeyword Text
Communication from the Kaiserl.  Telegraphenversuchsamt.  At the beginning
of the paper a resumé is given of the various methods of directing wireless
radiation, and then certain experiments are described in which earth antennae
are used for sending and receiving in specified directions.  In one case four
antennae 120 m long are stretched horizontally E, W, N, S, from the receiving
apparatus, their further ends being connected to the inside of Leyden jars, of
which the outsides are earthed.  By using different pairs of the antennae the
direction of various well-known sending stations is determined.  The direction
as determined in this way is not in every case correct, and it varies from day
to day.  The condition of the earth's surface between the two stations is
responsible for the variation.  Observations made by night are in some cases
quite different to those made by day.  The cause of the difference is not
determined.  On the shore at Swinemunde a wire 200 m long with the
receiving apparatus in the middle was stretch and turned round about its
centre.  In this way the direction of Norddeich, 470 km away, was determined,
but the error varied from 10º to 20º, the wave-front having been turned by the
sea.  Such wires were also used for sending to certain well-known stations.  If
the ends of the horizontal antennae are free, the effective sending distance is
less than that of a simple antenna, but it is greater if the ends are connected
to the inside of Leyden jars, of which the outsides are earthed.  At the end of







On the History of Earth AerialsTitle Text
Zehnder, L.Author Text
Jahrb. d. Draht., vol. 5, p. 594; May 1912.Source Text
historyKeyword Text





The Action of Earth AntennaeTitle Text
Burstyn, W.Author Text
Jahrbuch d. Drahtlosen Telegraphie, vol. 6, pp. 10-13; July 1912.  See also
Elektrotechn. Zeitschr. vol. 33, pp. 615-616; 13 June 1912.
Source Text
ground wave, grounded antenna, bent antenna,
propagation, theory
Keyword Text
The author maintains that the action of a Kiebitz earth antenna cannot be
explained as being dependent on conduction through the ground but that
propagation takes place through the air.  The directive action is explained as
due to the two dipoles formed by the ends of the antennae and their electric
images in the earth, the reflecting surface, however, being not the surface of
the ground but the ground water below the surface.  Definite surface
conditions are therefore necessary for effective action.  The ground water
must neither be too near the surface nor too far below it.  The experiments of
Kiebitz were carried out on sandy soil.  It is doubtful if an antenna stretched











Jahrb. d. Draht., vol. 6, p. 51; July 1912.Source Text
telegraphy, airborneKeyword Text







Wireless Telegraphy for Airships; Telefunken SystemTitle Text
Dieckmann, M.Author Text




An illustrated description of the Telefunken equipment for use on airships.
The weight of the apparatus is about 70 kg, that of the alternator and exciter










Elec Rev & W Elect'n; 6 July 1912.Source Text
theory, propagationKeyword Text
Presents new ideas in regard to the propagation of electrical waves through






On the Diurnal Variations of the Electric Waves Occurring in Nature and
On the Propagation of Electric Waves Round the Bend of the Earth
Title Text
Eccles, W. H.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 87, pp. 79-99; 13 August 1912.
Source Text
ionosphere, propagation, night effectKeyword Text
Observations on relative strengths of received static signals as a function of
time of day are given.  It is shown that daily variations of signals received from







Phenomena Accompanying the Propagation of Electric WavesTitle Text
Eccles, W. H.Author Text
Electrician, London, England; vol. 69, pp. 1015-1019; 27 September 1912.Source Text
propagation, ionosphere, terminatorKeyword Text
Paper read before the British Assoc. at Dundee.  From the conclusions in this
paper, it is shown that the concentration of ions due to solar radiation must
increase as distance from the earth increases, and it is not unreasonable to
suppose that practically all the ions in the middle parts of the atmosphere are
due to solar radiation; as a consequence the velocity of electric waves will
increase as height above the earth increases.  A nearly vertical wave-front will
tilt forward as it travels horizontally through the middle portion of the
atmosphere.  At any particular place on the earth's surface the ionisation in
the middle and lower atmosphere increases up till noon and diminishes after.
At sunrise there will be a great formation of ions, and at the boundary of light
and darkness in the atmosphere there is a more or less abrupt change in the
electrical conditions of the medium through which waves have to pass.
Scarcely any of the phenomena described can be explained without
assuming that there exist in our atmosphere some permanently ionised upper
layers capable of reflecting electric waves - a hypothesis put forward by
Heaviside.  The author deals with a number of authenticated instances of
waxing and waning of signals and with the question of "strays."  The paper is






Earth and Under-Water AntennaeTitle Text
Mosler, H., Burstyn, W., Hausrath, H., and Kiebitz, F.Author Text
Jahrb. d. Drahtl, vol. 6, p. 359; September 1912.Source Text
underground, underwater, propagationKeyword Text









Elect. Revue. Lond.:  Serial: 1st part.  18 October 1912.Source Text
shipboardKeyword Text
Notes on statements made by Dr. H. Bredow in a communication to the 1912
Jahrbuch der Schiffbau techniker Gesellschaft.  Strongly favors the Telefunken






The Propagation of the Waves of Wireless Telegraphy around the EarthTitle Text
March, H. W.Author Text
Wireless Engnr; October 1912.Source Text
propagation, ionosphere, HFKeyword Text
An explanation of the process by which wireless telegraphy overcomes the






Directive Wireless TelegraphyTitle Text
Addey, F.Author Text
Electrician, London, England; Vol. 70, pages 586-588; 27 December 1912.
See also Elektrotechn. Zeitschr., Vol. 34, pages 534-535; 8 May 1913, and
Rev. Electrique, Vol. 19, pages 392-395; 18 April 1913.
Source Text
crossed loops, shipboardKeyword Text
The chief feature is a description of the Bellini-Tosi "compass" as modified by
E. Bellini and now manufactured by the Marconi Co.  The two inclined aerial
systems consist of triangles of a single wire, the two sides of the triangle
being now joined at the top and not left open as formerly.  At the lower mid-
point, where connection is made to the radio-goniometer coils, a variable
condenser is inserted in each aerial system.  Diagrams are given of the
connections of the apparatus as fitted on the Folkestone-Boulogne steamer
Onward.  The height of aerial is 12 m, and the half-base of the triangle 6.5 m.
A carborundum-steel detector is used.  Two kinds of circuit are provided, one
for unskilled and the other for skilled operators.  The arrangement with
condensers has the advantage that it is no longer necessary that the
dimensions of the aerials should be comparable with the length of wave to be






On the Propagation of Radio Electric Waves round the Earth's SphereTitle Text
Witold and Rybczinski, W. V.Author Text
Annalen der Physik ; J.  A.  Barth, Solomonstrasse, 18B, Leipzig, C1,
Germany, Vol. 41, pages 191; 1913.
Source Text
propagation, HFKeyword Text





The Arlington Radio StationTitle Text
Todd, D. W.Author Text
Jour Am Soc of Nav Engrs; February 1913.Source Text
navalKeyword Text
Illustrated detailed description of this station and its equipment, with related






Refraction of Electric Waves by the AtmosphereTitle Text
Kiebitz, F.Author Text
Jahrb. d. Draht., Vol. 7, pages 154-157; June 1913.Source Text
propagation, HF, refractionKeyword Text
A calculation is made as to the refraction of electric waves by the atmosphere
on the assumption that the density of the air falls off proportionally to the
height.  It is shown that this regular refraction greatly assists the waves in
passing round the earth's surface, and that owing to the presence of water-
vapour the effect is greatest over the sea.  Irregularities in the density and
moisture of the atmosphere cause irregular refraction, which is unfavourable to
the regular propagation of the waves.  These irregularities are most prevalent
over land and during the day, and they have a greater effect on short waves
then on long waves.  The author therefore considers that, although other
influences may be important in determing the range in wireless telegraphy, it
is probable that refraction of the waves by the atmosphere may have a greater






The Daylight Effect in Radio TelegrapyTitle Text
Kennelly, A. E.Author Text
Proc. IRE, vol. 1, no. 3, pp. 39-52; July 1913.Source Text
terminator, propagation, ionosphereKeyword Text
ABSTRACT NO. 1:  A theory of upper-ari ionization is advanced to explain the
distance of long-distance transmission of radio waves.  Some experimental
data are included.  ABSTRACT NO. 2:  The author arrives at the conclusion
that the changes of intensity of signals near sunrise and sunset are explained
by reflecting effects which may be expected at the boundary surface or
"shadow wall" between darkness (air of small conductivity) and illumination
(air of marked conductivity).  The theory and recorded observations are found






Transmission Experiments, with Grounded AntennasTitle Text
Kiebitz, F.Author Text
Electrician, London, England; vol. 71, pp. 608-610; 18 July 1913.  See also
Jahrb. d. Draht., vol. 6, p. 554.
Source Text
propagation, groundwavesKeyword Text
ABSTRACT NO 1:  The author gives a detailed account of further experiments
with earth antennae arrangements.  Earlier results and conclusions are
confirmed.  The article must be consulted in its entirety as no useful short
abstract is possible.  ABSTRACT NO. 2:  A statement of results of







Atmospheric Refraction in Wireless TelegraphyTitle Text
Eccles, W. H.Author Text
Electrician, London, England; vol. 71, pp. 969-970; 19 September 1913.Source Text
propagation, ionosphere, refraction, theoryKeyword Text
A paper in which theory is developed to explain the bending of electric waves
round the earth on the ground of the varying ionisation of the atmosphere.
The fundamental theorem is that the velocity of electric waves through a gas
is increased by the presence of ions of molecular size in the gas.  The
velocity of long electromagnetic waves will thus exceed the velocity of light in
an ionised medium.  It is explained in a simple manner how this is the case.
The trajectory of rays in an atmosphere, in which the index of refraction varies
in a particular manner with the distance from the centre of the earth, is then
examined.  The theory gives a result which does not agree very well with the
result which Austin and Cohen's empirical formula furnishes, but the
absorption is supposed to be nil, and the assumed variation of the refractive






The Effect of Ionization on Electrical Oscillations and Its Effect on Long-
Distance Wireless Telegraphy
Title Text
Barton, E. H., and Kilby, W. B.Author Text
Phil. Mag., vol. 26, pp. 567-578; October 1913.Source Text
ionosphereKeyword Text
A discussion of the theory of long-distance radio wave propagation due to
increased speed of propagation resulting from ionized layers of air.
Experimental methods for investigating the phenomenon are suggested.






Measurements of the Speed of Diffusion of Electric Waves on the
Surface of the Earth
Title Text
Demmler, O.Author Text
Archiv f. Elek trot, vol. 3, pp. 107-110; 1914.  Communication from the
German Telegraph Experiment Station.
Source Text
propagation, velocity, groundwaveKeyword Text
The author used two parallel wires, 940 m in length, supported on wooden
masts at a height of 1 m above the ground and provided with an earth
connection at one end, such connection being capable of being made or
broken by means of a switch.  The earth consisted of zinc strips 25 cm
broad, joined to wire nets 25 m long and 1 m wide.  The ground  below the
aerial for 720 m was level damp moor, and for 220 m the aerial passed over a
sand hill.  Successive series of measurements at various wavelengths were
taken with the wires grounded and ungrounded.  The system was excited by
a buzzer.  The results given in tables show fair agreement between calculated
and observed wavelengths.  Experiments were also carried out with shorter
lengths of aerial.  The general conclusion is that when the earth is employed
there is a diminution in the velocity of wave transmission.  Whereas without
earth the speed is that of light, with earth the ratio is 1.24:1 to 1.11:1.  In the
author's experiments, some of which were carried out over the wet soil and
the dry sand respectively, he found a marked difference, which he attributes











Jahrb. d. Draht., vol. 8, p. 1; January 1914.Source Text
loop, propagation, vertical antenna, theoryKeyword Text
Experiments were carried out with closed oscillation receiver circuits in order
to see in what manner they may be used instead of the usual open type.  At
first a large rectangle of several turns of wire with a variable capacity at its
centre was used.  This was hung from a tower at some height above the
ground.  The experiments were conducted in Strassburg and the signals
observed were those of the Eiffel Tower, with which station the circuit was set
in resonance.  By turning the coil through 180º the direction of the incident
radiation is easily determined.  The strength of the signal received was
determined with unipolar detector and telephone by the shunted telephone
method.  Such a closed circuit may therefore be used to determine the
strength and direction of waves, and also the absorption of the waves and the
effect of land obstacles.  Wavelength may be determined by using two coils
connected together and varying the distance between them in the direction of
the incident waves.  A simple rectangle with its plane vertical, closed to an
oscillation circuit with a capacity in one of the vertical sides was then
employed, the height of the rectangle being about 50 ft and its length about
80 ft.  The arrangement was in the shadow of a large building and under these
circumstances gave much better signals than an open sender of the same
vertical height.  The best form and dimensions of the closed circuit is







Discussion on Effect of Ionization of Air on Electrical Oscillations and Its
Bearing on Long Distance Wireless Telegraphy
Title Text
Howe, G. W. O.Author Text
Phil. Mag., vol. 27, pp. 213-215; January 1914.Source Text
theory, ionosphere, propagationKeyword Text
This paper is a comment on results obtained by Barton and Kilby on the
effects of ionisation of air on electrical oscillations.  The paper referred to
cannot be taken to support Eccles' theory of the refraction of electromagnetic
waves, since that theory requires that the ion be free from frictional
resistance, whilst the experiments were carried out at atmospheric pressure.







Atmospheric Refraction and Its Bearing in the Transmission of Electro-
Magnetic Waves round the Earth's Surface
Title Text
Fleming, J. A.Author Text
Proc. Phys. Soc., vol. 26, p. 318; August 1914.Source Text
theory, propagation, refraction, ionosphereKeyword Text
The mathematical investigations of H. M. Macdonald and of March and v.
Rybczy`nski show that true diffraction can account for part only of the effect
at the distant receiving station.  Some part appears also to be transmitted
along or through the earth's crust, but that this cannot be the major part is
shown by the influence of atmospheric changes in respect to solar
illumination.  Observation points to some continually fluctuating atmospheric
condition as a principle factor.  The author here deals with the conditions
under which true atmospheric refraction would be sufficient to carry radiation
emitted horizontally from any point on the earth's surface round the earth
parallel to the surface.  W. H. Eccles has provided the foundation for a valid
theory of ionic refraction on the basis of the theoretical conclusion that in
ionised air the velocity of long electric waves is increased.  And the upward
decrease in atmospheric density decreases the refractive index, and so
increases the velocity.  Formulae are obtained expressing this variation of
density with height, including the effect of the known temperature variation,
and it is shown that at a height of 100 km the earth's atmosphere must
consist substantially of H and He.  If the earth's atmosphere were of a certain
form a ray emitted horizontally would be refracted round the earth, and radio-
telegraphy to the Antipodes would be possible.  These formulae are obtained
in three different ways.  They show further that this circular refraction would
occur if the density of the earth's atmosphere were doubled, while the
constant Α remained unchanged, or on a planet of double the earth's diameter
with an atmosphere similar to our own.  On a large planet such as Jupiter,
with a dense atmosphere, no ray of light emitted at or near the horizontal
direction at any point could escape from the atmosphere.  The considerable
evidence that many lines in the aurora spectrum are due to the more volatile
constituents in the air suggests the possibility that the nonvalent gases Ne
and Kr are manufactured by electric discharges in the rarefied hydrogen
atmosphere at great heights, and that by their ease of ionisation they
contribute to the production of the ionised layer required by the theories of







The Possiblility of Sharply-Directive Wireless TelegraphyTitle Text
Bellini, E.Author Text
Electrician, London, England; vol. 74, pp. 352-354; December 1914.Source Text
directivity, propagationKeyword Text
Radiation patterns of several simple types of antenna arrays are presented
and discussed.  The author shows that combinations of arrays can be made
to give greater gain than the simple structures.  Huygen's principle is used for



















Elekt. Zeits., vol. 36, p. 94; February 1915.Source Text
propagation, radium, loop, receiverKeyword Text
The author describes how, when he was merely repeating an experiment on
indoor reception with a makeshift "antenna" consisting of a 3-M wooden rod
closely wound with 0.2 mm diameter enamal covered wire, no signal whatever
could ordinarily be heard from a sending station about 300 km distant; and
yet, on bringing up near to the antenna a glass tube containing 0.01 gm of
radium bromide (of 50,000 units activity only), signals at once became quite
audible.  The signals ceased when the telephones (of 4000 ohms resistance)
were shunted with 220 ohms.  This behaviour was confirmed by experiments
in which a parallel wire antenna was used, and a galvanometer in place of the
telephone receivers.  The current through the galvanometer without radium
was 20-21 microamps; with radium brought near to the free end of the
antenna 50-53 microamps was observed (a shift in the tuner adjustment was
required to get this maximum).  This effect is also produced when the radium
is brought near the other end of the antenna but no effect when the radium
tube is placed at the mid-point of the antenna.  When the radium is brought
near the tuning coil the effect seems to be distinctly prejudicial to the quantity






Directivity of Electric WavesTitle Text
Artom, A.Author Text
Accad. Lincei, Atti, vol. 24, pp. 42-47; 21 January 1915.  See also
Elettrotecnica, vol. 2, pp. 202-204; 25 March 1915.
Source Text
directivity, propagationKeyword Text
A short description is given of some known directive aerials and some of the
results obtained are stated, but without any supporting data.  The aerials
considered are of triangular form and symmetrical with regard to an axis,
generally vertical, the currents in the two branches being equal and of
opposite phase.  A kind of aerial to which special attention is drawn by the
author is triangular, but contained in a plane inclined to the vertical.  This
aerial is said to give a unilateral diagram of an egg-shaped form (sic).  It is,
moreover, asserted that the shape of the supposed diagram can be changed






Radio-telegraphy without Elevated AntennaeTitle Text
Culver, C. A., and Riner, J. A.Author Text
Electrical World, McGraw - Hill Publishing, N.Y., vol. 65, pp. 723-726; 20
March 1915.
Source Text
horizontal antenna, propagationKeyword Text
This paper describes extended tests mentioned in an earlier paper.  In
addition to a telephone line 250 m in length and 3 m high referred to
previously, a second low horizontal system was established, consisting of a
single wire of approximately the same length and height, but extending in a
SE instead of a southerly direction.  On November 17, 1913, a heavy mist
prevailed and everything was thoroughly wet.  Owing to poor insulation the line
was earthed at one point at least and probably at others, but even under
these conditions signals from Atlantic coast and other stations were heard at
Beloit.  At 7:26 p.m. on November 23 Arlington was heard sending longitude
signals to Paris, and this when using either the telephone line or the special
low horizontal antennae.  As a result of the preliminary tests it was decided to
carry out further experiments of a similar character over distances comparable
to those occurring in radiotelegraphic practice.  A series of tests were carried
out between Beloit and a temporary field station at Freeport, the distance
covered being 34 miles approximately.  Signals of fairly constant intensity
were sent out from Beloit on a 900 m wave and received by the field station at
Freeport.  The log decrement of Beloit on the above wave-length is about 0.16.
 No facilities for quantitative measurements were, however, available at
Freeport.  Experiments were made to determine the optimum length of wire at
the receiving antenna when receiving on a 900-m wave.  A further series of
tests were made to determine the directive effect of the ground antenna, and a
number of the experimental arrangements are illustrated diagrammatically in
the paper.  As a result of the experiments several facts stand out more or
less clearly.  The authors believe that this is the first time that electric waves
have been received successfully over commercial distances by using single,
bare wires, placed directly on the ground.  Further, the experiments show that
symmetrical multiple earth-wire systems may be used for receiving in
practical radio-communication, without necessitating increase in sending
power over that employed when utilising ordinary elevated antennae.  Such
systems appear to operate most effectively when their electrical length,
including the winding on the transformer, is something like 1.4th of the
incident wave.  When used as an absorber, insulation of the wires apparently
plays a very minor part.  It remains to be determined whether similar
arrangements may be used over commercial distances as radiators, and the
Abstract Text





Conditions Affecting the Variations in Strength of Wireless SignalsTitle Text
Marchant, E. W.Author Text
JIEE, vol. 53, pp. 329-340; Discussion, pp. 340-348; 1 March 1915.  See also
in Engineering, vol. 99, pp. 232-236; 19 February 1915; Electrician, London,
England; vol. 74, pp. 621-624; 12 February 1915.
Source Text
propagation, ionosphereKeyword Text
The author has carried out a series of observations of the effect of
atmospheric conditions of all kinds on the strength of signals.  The
observations made over a period of a year were confined to watching the
variations at sunset and at night in the strength of signals.  Measurements
were made between Liverpool and Paris which lie mutually almost north-west
and south-east.  The aerial employed was of an L-shape with a horizontal
length of over 500 ft and a vertical height above ground of 150 ft.  The earthing
system consisted of a ring of two 3-in. water pipes laid in the form of a square
of about 50 ft side.  The earth wire was connected to one side of these pipes
and they were in turn connected to the water-pipe system of the building.  The
coupling between the aerial circuit and the receiver circuit varied within wide
limits.  For most records it was 3.75 percent.  The current received by the
antenna was estimated from the current flowing through the crystal circuit;
records were made by means of an Einthoven galvanometer.  In connection
with each test of signal strength a calibration of the crystal sensibility was
made by means of the buzzer.  In each case the current flowing in this circuit
was measured by a Duddell thermo-ammeter, and the corresponding current
in the galvanometer circuit observed.  A number of curves are presented
illustrating the effect of sunset on signal strength, signal strength for different
months in the year, days of the month, and times of the day and night.  The
paper concludes with two appendices, one giving an approximate method for
estimating the antenna current from the current in the detector circuit for
loosely coupled receivers; and the second a method for estimating the current
in the buzzer circuit.  In the discussion, W. Duddell drew attention to H.
Abraham's moving-coil galvanometer in which a sensibility of the order of 100
to 120 mm per microamp is obtained with a periodic time of 1/10 second.  R.
N. Vyvyan mentioned ranges of 2500 miles for 1-½ kw, stations obtained in a
certain area outside Melbourne.  J. E. Taylor suggested that in the
atmosphere there is normally a very considerable electric field due to the
normal potential gradient of the atmosphere, then the exposed antenna of a
wireless station has an appreciable field due to this atmospheric gradient
located on it.  That superposition of the atmospheric potential gradient has in
effect the property of greatly increasing the spread of the electric field from the
Abstract Text
antenna in an upward direction.  This gives rise to what he calls a high-level
component of the radiation that will start effective radiation high up in the
atmosphere far above the limits of the antenna alone.  The effects of this
atmospheric field make themselves felt by their variations, the more rapid of
which produce disturbances on a receiving antenna.  J. A. Fleming submitted
a diagram showing variations in signal strength under different weather





An Arrangement for Directive Wireless TelegraphyTitle Text
Zenneck, J.Author Text
Jahrb. d. Drahtl. Tele., vol. 9, pp. 417-424; April 1915.Source Text
antenna design, theory, HFKeyword Text
From the various arrangements for directive wireless telegraphy, two have
shown themselves to possess remarkably satisfactory long-range
characteristics.  One is the bent antenna of Marconi.  Its range characteristic
depends upon the relation between the length of the horizontal to that of the
vertical portions.   The second arrangement consists of two antennae with
oscillations having a given phase-difference.   With the double antenna, the
back radiation vanishes entirely, but there is a considerable amount of side
radiation.  The author has calculated the case for a combination of the two
types and the resulting curves, and finds that as compared with the double
antenna, the side radiation is considerably reduced, while, compared with the
Marconi antenna it has the advantage of practically zero back-radiation.  The
new combination is naturally more complicated than the Marconi antenna, but
this is somewhat reduced from the fact that both antennae of the combination
need only have half the range of a single Marconi antenna.  The production of







On the Causes of Ionization of the AtmosphereTitle Text
Fleming, J. A.Author Text
Electrician, London, England; vol. 75, pp. 348-350; June 1915.Source Text
propagation, ionosphereKeyword Text
In connection with the propagation of electric waves the author considers the
production of a permanently ionized layer in the earth's atmosphere by light-
propelled ions from the sun.  He thus adds weight to Eccles' arguments







Range of Directive AerialsTitle Text
Bellini, E.Author Text
Lum. Élec., vol. 30, pp. 1-6; 3 July 1915.Source Text
antenna design, shipboardKeyword Text
Discusses the best form to be given to the Blondel type of aerial, and shows
that the main object is to arrange that the current loops are in the vertical
portion or the portion having a vertical projection.  An example is given to
show the advantage accruing as a result of raising the current loops by the
use of zigzag lengthening wires.  For an average ship's antenna of triangular
form and of 15 m side the triangle closed at the apex is superior to the open






Some Details of Direction FindersTitle Text
Bellini, E.Author Text
Electrician, London, England; vol. 75, pp. 776-778; August 1915.Source Text
crossed loops, direction finder, designKeyword Text
Description of Bellini-Tosi system with improvements by the Marconi
Company.  Effect of umbalance between tuning condensers; pattern distortion






A Note on the Direction FinderTitle Text
Bellini, E.Author Text
Jahrb. d. Draht., vol. 11, p. 281; 1916.Source Text
direction findingKeyword Text





A Unilateral Directive AerialTitle Text
AnonymousAuthor Text
Engineer, vol. 121, p. 165; 18 February 1916.Source Text
sense, loop, antenna designKeyword Text
The aerial is formed by the superposition of an ordinary directive frame aerial
and of an aerial composed of two other frames, connected either in series or
in parallel so as to form a system comprising three vertical conductors
contained in the same vertical plane, one of these conductors being in the
axis of the station and the two others being symmetrical to it; the current
intensity in these latter is half of that in the centre conductor and of opposite
phase.  No appreciable coupling exists, therefore, between the two aerials.
The double-framed aerial produces an electromagnetic field the diagram of the
intensity of which is about of the shape of an 8, the phases being the same
for the two halves of the 8.  The single-framed aerial produces, as is known,
an electromagnetic field, of which the diagram is also 8-shaped, but the
phase of one half of the 8 is the opposite of that of the other half.  Moreover, if
the currents in the two aerials are in phase, between the radiations of the two
aerials there will be phase-differency of 90 deg.  The superposition of the two
aerials may, therefore, produce the result of increasing the radiation to one
side and of diminishing it on the opposite side.  In all cases the radiation is nil
at 90 deg.  For suitable current intensities and phases and dimensions of the
aerials, the backwardly directed radiation can be reduced to zero.  This result
is obtained when the currents in the two aerials differ in phase by 90 deg and
when the intensities of the electromagnetic fields are equal in the plane of the
aerials.  This unilateral aerial can be employed either for transmission or for
reception.  In both cases a phase-shifting device is required.  The
arrangement is due to Marconi's Wireless Telegraph Co., Ltd., and C. S.






Variations in Nocturnal TransmissionsTitle Text
Taylor, A. H., and Blatterman, A. S.Author Text
Proc. IRE, vol. 4, pp. 131-148; April 1916.Source Text
fading, night effect, interference, theory, propagationKeyword Text







Arlington Radio Station and Its Activities in the General Scheme of
Naval Radio Communication
Title Text
Bullard, W. H. G.Author Text
Proc. IRE; October 1916.Source Text
stationKeyword Text





Notes on Radiation from Horizontal AntennaTitle Text
Culver, C. A.Author Text
Proc. IRE, vol. 4, pp. 449-453; October 1916.Source Text
bent antenna, Beverage antenna, horizontal antenna,
groundwave
Keyword Text
Continuing previous work, the author carried out a series of experiments on
the radiation efficiency of low horizontal antennae.  From the results obtained,
it was evident that a horizontal system can be comparable in radiating
efficiency to the standard vertical antenna, for a direction more in line with the
plane of the horizontal antenna.  The low horizontal antenna has a very low
radiation efficiency in directions which make substantial angles with its own
plane.  It was noted, however, that the system would respond to incident
radiation from directions in which it would not radiate.  Experiments show,
however, that the ground antenna is comparatively inefficient as a receiving
system in directions other than its own plane.  A series of experiments are
being arranged for whereby it is hoped to be able to determine the polar
radiation curve for a horizontal system placed within a few cm of the ground.
It is also proposed to determine the optimum arrangement of the component






The Heaviside LayerTitle Text
Merchant, E. W.Author Text
Proc. IRE, vol. 4, p. 511; December 1916.Source Text
ionosphere, propagationKeyword Text
The wide and often very rapid variations in strength familiar to all radio
operators are most easily explained by reflection and refraction from moving
masses of "cloud," or ionic fog, in the higher atmospheric regions, forming
portions of what is commonly known as the "Heaviside Layer," of which the
author here gives a partial bibliography.  The chief phenomena requiring further
explanation are the nocturnal variations in signal strength and the
comparatively small change in wave-length which often suffice to cause
relatively enormous changes in the strength of received signals.  Fuller's
recent experiments are discussed in the light of the surface wave theory
developed by Sommerfeld, which accounts for long-distance transmission but
does not afford any explanation of these sudden changes, and the conclusion
arrived at is that the Heaviside Layer consists, in all probability, of large and
quite irregular masses, and that the changes in question can be ascribed to
the effect of varying reflection, probably supplemented by refraction, from






Errors in Wireless Bearings Using the B-T SystemTitle Text
BrossierAuthor Text
Note d. Etabl. Central d. Mat. Rad., no. 2829; 1917.Source Text
errors, BT loops, crossed loopsKeyword Text





Measurements of Radio Antenna on Shipboard and Some Interesting
Comparisons
Title Text
Hart, F. A.Author Text
Electrician, London, England; 8 June 1917.Source Text
rooftop, shipboard, antenna designKeyword Text
Data of interest to marine engineers and advanced experimenters, especially






A Method of Avoiding Collision at SeaTitle Text
Joly, J.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 94, pp. 547-560; August 1918. See also
Phil. Mag., vol. 36, pp. 1-36; July 1918.
Source Text
shipboard, collision, acousticKeyword Text







Balanced Aerial System W/T Direction FindingTitle Text
AnonymousAuthor Text
H. M. Signal School, R. N. Barracks, now Admiralty Signal Establishment,








Feasibility of the Low Antenna in Wireless TelegraphyTitle Text
Bennett, E.Author Text
Proc. IRE, vol. 6, pp. 237-265; Disc., pp. 266-273; October 1918.Source Text
horizontal antenna, groundwave, LFKeyword Text
This paper supplements a previous publication entitled "High versus Low
Antennae in Radio Telegraphy," in which it is shown that if the antenna of a
radio-telegraph station consists of an extended horizontal network of wires
mounted above a highly conducting plane, and if the mean radius of the
capacity area is two or more times as great as any height above the plane at
which it is feasible to mount the network, then the rate of radiation from the
antenna at a given voltage and frequency, and the rate at which the antenna
will ultimately be able to abstract energy from impinging (sustained waves),
are both independent of the mounting height.  The conclusions in the previous
paper are the result of a mathematical analysis for the hypothetical case in
which the antenna is mounted over a highly conducting plane.  The present
paper deals mainly with those wasteful antenna and earth resistances which
are common to the use of the low antenna both in sending and receiving.  The
distinction between the "low" antenna and the "ground" antenna is pointed
out.  The electrical constants of an antenna having the same radiation figure
of merit as the Darien (Canal Zone) antenna, but mounted at an elevation of
only 10 m (33 ft) are contrasted with those of the Darien antenna.  The
wasteful resistances of this 10-m Darien-equivalent are then computed.  Of
these losses, that the vegetation growing under the antenna is found to be
most serious.  The efficiency of the 10-m-Darien-equivalent antenna, with its
lower capacity area not buried but mounted above the ground, is computed to
be of the order of 76% for frequencies of 120,000 cycles per sec and 28% for
30,000 cycles.  These efficiencies are slightly lower than those reported for






The Diffraction of Electric Waves by the EarthTitle Text
Watson, G. N.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 95, p. 83; 7 October 1918.
Source Text
theory, propagationKeyword Text
The earth is supposed to be a homogeneous imperfectly conducting sphere of
radius and surrounded by infinite homogeneous dielectric.  The transmitter is
a Hertzian oscillator at some distance from the centre of the sphere with its
axis, taken as the axis of harmonics, radial to the sphere.  The problem is
then the purely mathematical one of the approximate summation of a
complicated oscillatory series.  Poincaré (1910) and Nicholson (1910)
replaced the series by an integral which was then approximately evaluated by
the calculus of residues.  These approximations, however, became invalid
near the antipodes of the transmitter, and the author considers their analysis
defective in some points of detail.  Macdonald (1914) approximates to the
terms of the series and then replaces the modified series by an integral under
conditions not strictly justifiable mathematically, and, moreover, uses an
approximation not valid to the extent assumed, which is the principal source
of the discrepancy between his results and those of Poincaré and Nicholson.
March (1912) and Rybczynski (1913), in dealing with an oscillation on the
positive half of the axis of harmonics, express a Hertzian function by a certain
integral of a certain argument, whereas in dealing with harmonics of non-
integral degree, the appropriate function uses the negative of the same
argument.  This, as Love has pointed out in a directly arithmetical treatment
of the problem (1915), vitiates the whole of their analysis, the expression
assumed for the magnetic force having a line of singularities along the
negative half of the axis of harmonics.  The present author starts with a
Hertzian function identical with that of Love in the case of an oscillator
surrounded by infinite homogeneous dielectric, and identical also, except for a
formal factor, with that of March.  Avoiding the error pointed out by Love, the
series for the magnetic force is derived from the Hertzian function, and is then
transformed by the calculus of residues into a rapidly convergent series well
adapted to numerical computation.  Poincaré's analysis leads only to an
approximation to the dominant terms of the latter series, but the more
powerful contour integrals of the present paper give the complete series.  The
use of the Hertzian function and Bessel function of the types employed by
March, makes the analysis remarkably concise.  The expression obtained for
the magnetic force at the antipodes of the transmitter shows that the effect of
the waves which pass through the earth is trival compared with that of those
Abstract Text





Horizontal Antennae of Reduced LengthTitle Text
Zehnder, L.Author Text
Elektrot. Zeits., vol. 39, pp. 515-516; 26 December 1918.Source Text
theory, horizontal antenna, Beverage antennaKeyword Text
This communication although sent in for publication before the outbreak of the
war, has been kept back for military reasons and only recently released.
Certain disadvantages possessed by the Marconi type of horizontal antenna
are first pointed out.  These are (1) that the horizontal antenna effect is only
obtained when the vertical portion is short as compared with the horizontal
portion.  But the nearer the horizontal conductor is brought to the earth, the
greater is the earth capacity effect, and in this way the sharpness of
resonance is reduced.  (2) That for the mid-point (centre of distributed
capacity) to be quarter wave-length from the knee of the antenna the total
length of the aerial must be a half wavelength.  These conclusions have been
confirmed as a result of tests made at Eberswalde station of the C. Lorenz
Co.  The author proposes to obviate the drawbacks by concentrating the
entire antenna capacity at the geometric mid-point M.  In practice this cannot
be done by putting the capacity at M and dispensing with the other half of the
horizontal wire, since the two earthing points must be ½λ apart.  If, however,
things be so arranged that a potential loop be located at M, instead of a
current loop, the antenna can be shortened to practically ¼λ.  This can be
attained by bringing the antenna-end capacity up to the required amount by
making it a counterpoise, or else by making it into an earth condenser by the
insertion of a plate of dielectric between the end of the antenna and the earth
(German Pat. 268, 969; expired).  In such case the earthing points are distant
quarter wave from one another.  Since the refractivity of the earth's crust is
about 2.5, the propagation velocity of the electric waves is only 2/5 of that in
free air; the wave-length ratio is consequently only 2/5 of that in air.  Hence
the length of the modified horizontal antenna need only by 1/10 of the wave-
length in air of the electric waves employed.  Experiments have confirmed
this, the signals from Clifden (6000 m) being received most loudly when the
modified horizontal antenna had a length of 600 m.  The modified arrangement
can also be applied to purely horizontal antennae, and in such case an
ordinary vertical or an umbrella antenna or a T-antenna can be used at the
same station, and the apparatus housed in the same building, without the
transmission from the one antenna interfering with the reception on the other.
It is finally pointed out that owing to the high refractivity of water (n = 9), were
a ship provided with a horizontal antenna 200 m long, with an earth condenser
fore and aft, a natural frequency of 3600 m would be obtained.  If, further, such
Abstract Text
a horizontal antenna were directly earthed at one end of the ship and at the
other end provided with a counterpoise or an earth condenser, it would be





British Patent Specification No. 130490Title Text
Adcock, F.Author Text
British Patent Specification No. 130490; 1919.Source Text
Adcock, direction finding, night effect, polarization
error, UK
Keyword Text
Referred to as the British patent for the Adcock antenna.  Written for this
publication by Southwest Research, patent, English language/abstract,
document not available, referred to by Crampton in 1947; see Abstract No.
2766.  ABSTRACT:  This specification, stamped into the U.S. Patent Office
Library on September 27, 1919, describes improvements in means for
determining the direction of a distant source of electro-magnetic radiation.
The invention relates to wireless telegraphy and telephony and has for its
object to provide improved means for determining the direction of a distant
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The Radiating Power and Dirigibility of Some AntennaeTitle Text
Burstyn, W.Author Text
Jahrb. d. Drahtl., vol. 13, pp. 362-378; January 1919.Source Text
airborne, antenna designKeyword Text
The dirigibility of some forms of directive aerials is studied following the
method of the "form-factor," which is considered as being a function of the
direction.  The aerials are considered as composed of "dipoles" or are divided
into a sufficient number of elements, in each of which the current can be
considered as constant, and therefore each of them as a dipole.  This latter
case is that of the single-wire antenna of a flying aeroplane, which antenna
assumes the shape of an S approximately.  The energy radiated by directive
aerials in all the directions of space (and not only in the horizontal plane) is
considered.  The results are in accordance with those already known.  The







The Loop as a ReceiverTitle Text
Burstyn, W.Author Text
Jahrb. d. Draht., vol. 13, p. 378; January 1919.Source Text
loopKeyword Text
Following the method already adopted in a former article dealing with the
Marconi antenna, the author studies the dependence of the intensity of
reception upon the sharpness of tuning, the dimensions of the loop and the
wave-length, both for the case of undamped and damped oscillations.  In both
cases the intensity of reception is within wide limits, independent of the
sharpness of tuning and, for small loops, is about proportional to the third
power of the linear dimensions of the frame.  The intensity of reception for
undamped waves diminishes, however, more rapidly than in a Marconi
antenna when the wave-length increases, whilst for damped waves an
optimum wave-length is demonstrated to exist, the value of which depend






Radio Direction Finding ApparatusTitle Text
Blatterman, A. S.Author Text
Electrical World, McGraw - Hill Publishing, N.Y., vol. 73, pp. 464-467; March
1919.
Source Text
loop, direction findingKeyword Text





Quantitative Experiments with Coil AntennaTitle Text
Austin, L. W.Author Text
Journ. Wash. Acad. Sc., vol. 9, pp. 335-359; 19 June 1919.Source Text
loop, direction finding, effective heightKeyword Text
Formulae are derived for the current received in the cases (a) Coil sending and
antenna receiving; (b) Antenna sending and coil receiving; and (c) Coil
sending and coil receiving.  The equations show that, other things being
equal, if an antenna be used for both receiving and sending, the received
current falls off as the first power of the wave-length, while if one coil be used,
it falls off as the square of the wave-length, and with two coils as the cube of
the wave-length.  Signals from Arlington were measured at the U.S. Naval
Radio Laboratory on two coils.  One of these was a crossed coil direction-
finder mounted on the roof of one of the buildings, having 56 closely wound
turns, a height of 1.82 m and a length measured between the planes of the
front and back vertical sections of 1.29 m.  The second coil, supported form
masts, had 7 turns 80 cm apart, and measured 21.6 x 24.4 m, the angle
between the plane of the coil and the direction of Arlington being 42º.  The
results for recption on both coils show that the observed currents are always
larger than the calculated values.  This is supposed to be due to an action of
the coil as an antenna, since an increase in the length of the leads increases
the difference between the experimental and calculated current strengths.
When the lower side of the coil is on or close to the ground, there is also an
effect due to radio-frequency earth currents jsut as in the case of the ground
antenna.  The reason for the increased discrepancy for the shorter wave-
lengths is not yet clear.  The agreement of observed and calculated values in
the case of the coil sending and Arlington antenna receiving is very close.  A
table is given of the effective heights of antennae which are equivalent, either






Reception through Static and InterferenceTitle Text
Weagant, R. A.Author Text
Proc. IRE, vol. 7, pp. 207-256; June 1919.Source Text
interference, HFKeyword Text
A short discussion of long-wave static disturbances together with circuits






Radiation from Antenna SystemsTitle Text
Abraham, M.Author Text
Jahrb. d. Drahtl., Tele. 14, pp. 146-152; July 1919.Source Text
theory, antenna designKeyword Text
A theoretical treatment of the radiation characteristics of two antennae at a
definite distance apart.  Special attention is given to the case where only one
of the antennae is excited by the transmitting apparatus, the auxiliary






Aircraft Wireless TelegraphyTitle Text
Niemann, E.Author Text
Jahrb. d. Drahtl., Tele. 14, pp. 69-89; May, and pp. 190-206; July 1919.Source Text
airborne, telegraphyKeyword Text
This paper gives a detailed description, with numerous diagrams and
photographs, of the wireless equipment of German aeroplanes.  Illustrations
are given of the various types of trailing and fixed antennae employed, and the
characteristics of these (as regards directional transmission) are discussed.







Variation in Direction of Propagation of Long Electromagnetic WavesTitle Text
Taylor, A. HoytAuthor Text
Scientific Papers of the Bureau of Standards, vol. 15, no. 353, pp. 419-433;
1919/20.  The date appearing at the conclusion of the paper is July 15, 1919.
Source Text
LF, antenna effect, verticalKeyword Text
discusses a method of compensating for antenna effect and other extraneous
pickup.  Results are given of a series of observations made on direction of
arrival at Washington, D. C. of waves from transmitters at Annapolis, Md., and
New Brunswick, N. J.  Variations in direction of arrival up to 90º were noted
and explained on the basis of addition of diffracted and reflected components






A Comparison of Coils and Open Antennas for ReceptionTitle Text
Abraham, M.Author Text
Jahrb. d. Drahtl., vol. 14, pp. 259-269; August 1919.  See also Radio Rev.,
vol. 1, pp. 147-148; December 1919.
Source Text
loop, theory, antenna designKeyword Text
The author investigates the amount of energy that a coil or antenna can
abstract from the radio wave, and their relative susceptibility to atmospheric
disturbances.  The original is analytical, and the abstract contains






Short Wave Reception and Transmission on Ground WiresTitle Text
Taylor, A. H.Author Text
IRE, vol. 7, pp. 337-361; August 1919.Source Text
underground, underwater, Beverage antenna, bent
antenna, horizontal, history
Keyword Text
After a historical review of the work of the U.S. Navy with under-ground and
under-water receiving systems, the author gives data demonstrating the
possibility of effective reception on such systems, particularly when using
amplifiers.  These systems are found to be directional toward waves traveling
parallel to the length of the wire pair.  This directional selectivity, which is
marked, is applied in control stations for duplex working.  For such
underground systems, an optimum wire length for best reception is roughly
proportional to the wave-length and independent of the direction of approach of
the signal.  This length is independent of the nature of the surrounding
medium and varies inversely as the capacity per unit length of the wire.  The
wire in question must be well insulated.  Reception through violent storms is
attainable, and also suppression of summer strays (particularly at short wave-
lengths).  The lowering of such wire systems from above ground into wet soil
or into water greatly increases the signal and diminishes strays.
Transmission at short wave-lengths, over considerable distances, using such






Inductance, Capacity, and Resistance of Coils at Raio FrequenciesTitle Text
Whittemore, L. E. And Breit, G.Author Text
Phys. Rev., vol. 14, pp. 170-172; August 1919.Source Text
loop, antenna designKeyword Text
Abstract of paper read before the Am. Phys. Soc.; April 1919.  ABSTRACT:
The inductance coil used in a radio circuit may usually be considered as a
pure inductance shunted by a capacity representing the distributed capacity
of the coil.  The pure inductance can most conveniently be determined from
the values of the apparent inductance as obtained from the capacity which is
required to give resonance at certain frequencies.  The apparent inductance is
very large at wave-lengths which are near the natural wave-length of the coil,
decreasing as the wave-length is increased, until a very long wave-length is







Development of Loop Aerial for Submarine Radio-CommunicationTitle Text
Willoughby, J. A. And Lowell, P. D.Author Text
Phys. Review, vol. 14, pp. 193-194; August 1919.Source Text
loop, submarine, shipboard, communicationKeyword Text
The loop aerial as finally perfected consisted of two insulated wires earthed at
the extreme ends of the hull of the submarine carried over suitable supports to
the bridge and hence through radio lead-ins to the receiving and transmitting
apparatus.  Experiments showed that communication at sea could be carried
on under all conditions more efficiently with such a loop than with the ordinary
antenna.  The maximum depth of submergence at which signals can be
received is determined by the wave-length.  For short wave-lengths, the top of
the loop must be near the surface of the water, whereas a frequency of 30 kc
can be received when the top of the loop is submerged 21 ft.  Signals can be
transmitted from the loop, using a 952 m wave-length, to a distance of 10 or
12 miles when the top of the loop is practically at the surface.  The range
decreases to 2 or 3 miles when the top of the loop is 8 or 9 ft below the
surface.  The loop can also be used as a direction-finder, maximum signals






An Electrostatic Direction FinderTitle Text
Bellini, E.Author Text
Electrician, London, England; vol. 83, pp. 273-275; September 1919.Source Text
direction finding, antenna design, verticalKeyword Text
There are two practical means for coupling two or more oscillating circuits,
namely, by magnetic and by electrostatic coupling.  The Bellini-Tosi
radiogoniometer utilises the magnetic coupling between the fixed aerials and
the apparatus for detecting or generating the oscillations.  The electrostatic
apparatus described in the present article utilises electrostatic coupling.  It
can assume two different forms.  The first form is constituted as a special
multicellular Kelvin electrometer, by four systems of fixed plates (in the case
of two perpendicular directive aerials) connected to the directive aerials
through the tuning devices and by a couple of movable plates of special form,
subjected to the influence of the fixed plates (or influencing them) and
conveniently connected to the detector and telephone or to the oscillation-
generating devices.  The system of fixed metallic plates forms a kind of ring
(or several equal superposed rings) of external and internal radius R and r,
each plate, or system of plates, being separated from the adjacent ones by
the angular widths epsilon.  One part of the fixed plates is connected to a
directive aerial, practically a frame, the width of which is supposed to be so
small in comparison of the wave-length of the impinging (or radiated) waves
that the amplitude of the emf generated in it (or the intensity of the
electromagnetic field generated in the space) can be assumed to vary
according to cos phi, where phi represents that angle that the direction of the
sending station (or that of the receiving station) forms with the plane of the
aerial.  The second couple of plates is similarly connected to an identical
aerial, orientated 90 deg from the first  aerial.   The second form of the
electrostatic radiogoniometer is then described and some diagrams of
connections given.  (Science or engineering abstract, formal literature,






Theory and Practical Attainments in the Design and Use of Radio
Direction-Finding Apparatus Using Closed-Coil Antennas
Title Text
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antenna design
Keyword Text
The paper summarizes an investigation that was carried out in the U.S. Signal
Corps Radio Laboratories during 1917-1918 on all the factors that enter into
the efficient design of D/F's with loop antennas.  Subjects considered include;
general theory of the induced voltage method of measuring loop efficiency;
determination of best spacing, and effect of size and kind of wire;
determination of best size of loop and number of turns for a given wave-length;
design charts; effect of deviation from best wave-length.  Part two of this
report gives the theory of the directional characteristics of loop antennas with
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A lengthy consideration of loop direction finders in the presence of elliptically






One the Propagation of Electromagnetic Waves round the EarthTitle Text
Van Der Pol, B.Author Text
Phil. Mag., vol. 38, pp. 365-380; September 1919.Source Text
theory, propagation, diffraction, ionosphereKeyword Text
ABSTRACT NO. 1:  A theoretical investigation of the propagation of
electromagnetic waves around a conducting sphere, based on diffraction
theory.  ABSTRACT NO. 2:  In this paper, written before the communication
of Watson's last paper, the author seeks means of comparing the amplitudes
of radiotelegraphic waves to be expected on the diffraction theory, with the
observed normal values.  The daytime measurements, being usually more
steady than those obtained during darkness, are taken as normal.  A critical
analytical examination of the results of Nicholson, Love, Macdonald, after
correcting an oversight in his analysis, and Watson, leads to the conclusion
that, in the light of the summation by Watson in this paper of the rapidly
alternating harmonic series for the amplitude of the magnetic force, they are
all in agreement within the limits of their validity as determined by Watson's
analysis.  All three investigations, moreover, lead to the conclusion that a
finite conductivity of the order of that of sea-water, has only a small influence
on the wave-amplitude, increasing it a few percent in comparison with the
case of infinite conductivity.  And Watson obtains a similar result for the
conductivity of dry earth.  Austin's observations give amplitudes of as much
as two million times the values to be expected from diffraction, and in the
author's opinion strongly support the Eccles theory of ionic refraction.  With
reference to Watson's result that with the assumption of a sharp inner
boundary to what Eccles terms the "Heaviside layer" values of the field are
obtainable of the order of magnitude of the observations, the author remarks
that "roughly speaking" the ionic refraction will amount to the same as if a
layer were present in the higher atmosphere which is more or less
impermeable to long electric waves, and this may account for the
interpretation adopted by some writers, e.g., Watson in his latest paper, of a
reflection by a layer of high conductivity.  Whether the interpretations in terms
of reflection or refraction would differ appreciably will obviously depend on the
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Principal features of wireless D/F and methods of its application to navigation






On the Goniometric Functions Applicable to Directive AerialsTitle Text
Blondel, A.Author Text
Radio Rev., vol. 1, pp. 1-10, 58-66, 110-123.  See also correspondence by
Brady and Packard, same issue, pp. 256-257; October, November,
December, February 1919-1920.
Source Text
goniometer, null, HF, MF, quadrantal error, loopKeyword Text
Paper on what the author terms "goniometric functions" of two basic
directional antennas.  These are grouped open-antenna systems connected
so as to be additive or differential.  The variation of the emf in the directive
aerials employed for reception in wireless telegraphy; the methods by which
they can be used for determining the direction of the incoming waves; the
exactitude of the bearings so obtained; and the application of said aerials to
the service of radiophares; all these are treated in this article.  Two types of
directive aerials are considered - (a) the ordinary type, which is usually in loop
form; (b) the aerial constituted by two vertical grounded antennae connected
to the detector so that this gives the loudest sound when the plane of the
antennae is at right angles to the direction of propagation of the waves.  The
first aerial is preferable to the second from all points of view.  The law
according to which the emf in the directive aerials varies with the angle which
the incoming waves form with the aerial, is called the "goniometric function"
and is amply illustrated.  The zero method of determining the bearings is
demonstrated to be preferable to the comparison method, which consists in
comparing the intensities of the sounds obtained from two or more fixed loop
aerials set at known angles to one another.  The effect of the wave-decrement
is particularly considered and it is demonstrated that it gives rise to a
difference between the amplitudes of the emf's in the two halves of a directive
aerial, which difference increases with the ratio of the aerial width to the wave-
length.  The error produced by the wave damping upon the bearings is
rigorously zero when these are taken with a simple rotating loop.  But when a
radiogoniometer is used, the wave damping produces an error in the bearing;
in all practical cases, however, this error is negligible.  The wave-damping
prodcues also a phase-shifting of the current, which is altogether of no
sensible influence in practice.  With a view to diminishing all possible errors,
now that extremely sensitive amplifiers are available, the author intends to
increase to 1000 m the wave-length of the "radiophares"; the wave-length of
these was fixed at 150 m by the London Radiotelegraphic Conference of
1912.  As for the phenomena arising from the reflection of the waves by
metallic surfaces, the experiments of Mesny have revealed the remarkable
fact that they give rise to systematic quadrantal errors of the same type as
Abstract Text
the usual magnetic errors found with the magnetic compass; in consequence,
the correction curve can be determined once for all for each vessel.  Many





Radio Transmission and Reception with Antenna and Coil AerialsTitle Text
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AIEE, vol. 38, p. 1095; October 1919.Source Text
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The advantages of the coil aerials as a direction finder, interference preventer,
reducer of strays, and submarine aerial make it important to know how
effective the coil aerial is, in comparison with the ordinary antenna, as a
transmitting and receiving device.  In the present paper simple formulae are
worked out from fundamental electromagnetic theory, by which the
performance of any aerial can be calculated.  Experiments have verified the
formulae, and show that they are a valuable aid in the choice and design of an
aerial to fit any particular requirements.  The principal formulae are of three
kinds:  (1) theoretical formulae giving the magnetic field intensity at any
distance from either kind of aerial, and the current produced by a given field
intensity in either kind of aerial; (2) comparison formulae, giving the ratio of
performance of antenna and coil aerials under various conditions; and (3)
transmission formulae, giving the current in any receiving aerial in terms of the
current in the distant transmitting aerial.  The theory and nature of radiation
are discussed, and applied to the elucidation of some current fallacies.  The
distinction between induction fields and radiation fields is presented.  It is
shown that the receiving action in any kind of aerial may be considered as
arising either from the electrostatic or the magnetic field present in the wave.
Such questions are discussed as the distinction between "open" and "closed"
circuits.  It is shown that a metallically closed circuit can radiate, and that
radiation takes place at all frequencies, the amount of radiation being greater
the higher the frequency.  The ratio of the range of communication obtainable
with a coil aerial to that with an antenna is proportional to the number of turns
and horizontal length of the coil, and inversely proportional to the wave-length.
 The coil aerial is hence particularly suited to communication on short wave-
lengths.  A coil aerial is quantitatively as powerful as an antenna only when
its dimensions approach those of the antenna.  However, it is easy to make
the resistance of a coil aerial circuit much smaller than the resistance of the
ordinary antenna circuit, and thus make a small coil as effective as a large
antenna.  A small aerial as effective as the ordinary antenna may be secured
without recourse to the coil principle by using as aerial a condenser having
two large parallel plates, arranged so that the dielectric of the condenser
includes no ground.  The circuit of such an aerial may be made to have a very
low resistance.  It appears likely that, with the use of either condenser or coil
aerials, together with sensitive amplifiers, radio aerials will in future be much
Abstract Text
smaller than hitherto.  These principles apply with particular advantage to
aeroplane aerials.  A coil aerial usually functions by a combination of the pure
coil action and antenna action.  The latter arises from the stray capacities
and capacities to earth which ar inevitable present.  The existance of these
capacities may be shown by differences in ammeter readings at different
points of the circuit.  The antenna effect makes the actual received current in
experiments with coil aerials larger than the values calculated from the
transmission formulae.  The observed values are also affected by the currents
in neighboring objects.  A formula for the radiation resistance of coil aerials is
worked out.  Comparison of experiment with this formula supplies additional
evidence that the coil operates by a combination of antenna and coil effects.
The fundamental principles of design of aerials are given.  On the basis of this
work the actual functioning of any type of radiotelegraphic aerial can be
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Wireless Age., vol. 7, pp. 24-25; November 1919.Source Text
direction finding, goniometerKeyword Text
This apparatus comprises two sets of rectangular coils of several turns,
whose planes are at an angle with each other, usually 90º.  A pointer or
needle rotates with each set of coils over a graduated scale.  The two coils of
each set are connected in series with each other and with tuning condensers,
which are connected to the outer terminals of a change-over switch.  The
center of the switch is connected to a detector, preferably a multistage audion
detector.  With the switch to the left, the capacitor is turned to the energy
transmitted from the station, and the left-hand pair of coils is then shifted to
such a position that there is no response in the telephones, in which case the
needle will point towards the station D.  The switch is then turned to the right
and the operation repeated.  Since the distance between the centers of the







Marine Radio-Goniometer (Radiogoniomètres de bord)Title Text
Mesny, RénéAuthor Text
Bulletin Technique du Bureau Veritas, vol. 1, nos. 6 and 7, pp. 93-95 and 114-
118; November and December 1919.
Source Text
direction finding, French, marine, shipboardKeyword Text
Principle of operation and installation.  Precaution to avoid errors in






Radiation of Electric Waves over a Plane ConductorTitle Text
Weyl, H.Author Text
Annalen der Physik ; J.  A.  Barth, Solomonstrasse, 18B, Leipzig, C1,
Germany,vol. 60, no. 5, pp. 481-500; 20 November 1919.
Source Text
theory, propagationKeyword Text





The Fessenden Pelorus:  Wireless CompassTitle Text
Fessenden, R. A.Author Text
Electrician, London, England; vol. 83, pp. 719-721; 19 December 1919.Source Text
shipboard, pelorus, navigation, coastal refraction,
compass, invention
Keyword Text
The author considers that the wireless compass should rather be designated
a "Pelorus", for the reason that it gives the direction of the source of
electromagnetic waves relative to the lubberline of the ship and has no relation
whatever to the points of the compass.  He claims that the rotating coil was
invented by him in 1899 and the radial arrangement of a number of directive
aerials connected to a commutator was patented by him in 1907.  It was
found, however, that in some cases errors as high as 20º or 45º were
obtained.  The author discovered that these errors were due to the varying
local conductivity of the ground and of the vegetation, to the difference
between the conductivity of sea-water and that of the coast, and to the
presence of large bodies of ionised air.  These causes produce a bending of
the electromagnetic rays, and the author found that the amount of bending is
a function of the wave-length.  To deal therefore with this bending he sets forth
to employ two or three different wave-lengths; the use of these allows the
existence of an error to be detected and the amount of the error to be
estimated by the aid of formulae which will be given in a later paper.  A set of
readings taken between two U.S. stations for every hour of the day and night
for a complete week shows that the errors are mainly in the direction of the
shore side; but the errors in the other direction while fewer in number are







Wireless, Telegraphy and Aerial NavigationTitle Text
Franck, P.Author Text
Aeronautique, vol. 1, p. 291; December 1919.  See also Radio Rev., vol. 1, p.
562; August 1920.
Source Text
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The author explains the principles of D/F and makes recommendations for






Long Wave Reception and the Elimination of Strays on Ground Wires
(Subterranean and Submarine)
Title Text
Taylor, A. HoytAuthor Text
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communications
Keyword Text
Ground-wires show positive indication of optimum length only in the case of
lead-covered cable lying on the surface.  It is highly probable that an optimum
length also exists where the wires are laid in dry soil, and it is quite possible
that an optimum length exists for wires in fresh water, but wires in salt water
show no indications whatever of optimum length.  The optimum length, in any
event, is much less sharply marked for long waves than for short ones.
Multiplex reception is possible on the ground-wire, water wire, or surface
cable, it being possible to receive any number of long-wave stations on
different wave-lengths simultaneously so long as the local oscillations are
adjusted in such a way that the sets do not heterodyne against each other
within the range of audibility.  Wires laid in fresh water or in dry ground show
the same ratio of signal to stray as a large rectangle.  Lead-covered cable is
better than the rectangle, but the difference is not very great.  The best results
in this respect are obtained with wires laid in salt water; the next best with
wires laid in wet earth.  Wires in the earth have been laid as deep as 7 ft in
dry ground without showing any diminution in signal strength; in fact the
signal strength was greater than for wires buried 2 feet deep.  Wires may be
laid in fresh water up to 60 ft deep and still receive good signals, but in salt
water the signals fall off rapidly with the depth, and for transatlantic work a
depth of from 6 to 18 in. is preferable.  Various methods for the elimination of
strays are described.  Two types of balanced circuits have been used in
transatlantic work at Belmar.  One of these depends upon the dissimilar
properties of a land wire and a sea wire, and the other upon the dissimilar
properties of a sea wire and a rectangle.  The wiring of these arrangements is
shown, the method of adjustment described, and experimental results are
given.  It is estimated that the improvement in readability obtained by the use
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If in the expression for the current received in a vertical antenna from a
sending antenna of effective height h, the effective height of a coil antenna is
substituted for h, the received current intensity in the case of (1) Coil sending
and antenna receiving, is obtained.  By analogous substitutions the received
current intensities in the cases of (2) Antenna sending and coil receiving, and
(3) Coil sending and coil receiving, are derived.  Experiments made by the
author and reported in the present article show that in case (2) the observed
values are larger than the calculated ones, which is believed to be due to the
action of the loops as vertical antennae, whilst in the case (1) the observed
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The aeroplanes were provided with quenched spark sending apparatus; the
antenna consisted of a simple cable, 0.40 m long, loaded with a weight.
When flying, the first part of the antenna, about 18 m, was practically
rectilinear and inclined almost 20º to the horizon; the rest of the antenna was
more and more curved towards the earth.  The counterpoise was constituted
by the motor and the metallic parts of the aeroplane.  Different types of
aeroplanes gave the same results.  The position of the aeroplane at the
moment of the measurements was obtained by taking photographs of the land
by a camera carried by the aeroplane and turned downwards; its height was
given by barometric observations.  Three land stations were used in turn for
experiments.  They were provided with two crossed directive aerials and a
radiogoniometer of Bellini-Tosi type.  The aerials, of triangular shape, were not
closed at the top, but were provided with vertical wires descending from the
tops and entering the station.  These wires could be left open, or be short-
circuited, or condensers of 240 cm capacity could be inserted between them.
The experiments were chiefly made with open antennae.  The wave-lengths
used were 150, 200, or 250 m.  Trapezoidal aerials were also used and gave
the same results as the triangular ones.  The direction of the aeroplane given
by the D/F station depends upon the angel that the axis of the aeroplane
forms with the horizontal projection of the line:  sending station-aeroplane.
The error is zero when this angle is 0º or 180º, namely, when the aeroplane
points towards or from the D/F station.  The errors become larger when this
angle approaches 90º.  The errors can be as high as 50º or 60º and are such
that the wireless directions are always shifted towards the tail of the
aeroplane.  These experiments were made by the so-called star-flight, i.e.,
letting the aeroplane cross, in different directions, the vertical from the same
point of the earth.  The errors were found to vary with the day and, still more,
according to the land station.  For a station 1 km distant from another the
errors were reduced to half or one-third.  The errors increase when the
distance diminishes or the height increases; they depend upon the ratio of
these two quantities, namely, upon the angle that the straight line:  aeroplane-
D/F station forms with its horizontal projection.  For a value of such an angle
of 18º the error can be as large as 60º.  These results were obtained by
zigzag flight (meandering flight).  Closed aerials give less errors than open
aerials; with the former the errors are 1/3 to 1/4 of those with the latter.  The
Abstract Text
Burstyn formula for calculating  the errors gives too small errors when using
open antennae and too large errors when using closed antenna.  The errors
increase when the wave-length increases.  The angle that the straight line:
aeroplane-D/F station forms with the vertical N. -S. plane is of influence upon
the errors.  These are minimum when the aeroplane is in the planes of the
aerials and maximum when in the directions of the bisectrices, when the
receiving aerials are open at the top.  When using aerials closed at the top
the errors are constant all through and smaller than in the first case.
Horizontal earth antennae substituted for the aerials above cited gave larger
errors.  Maximum errors, however, were in this case found in the planes of the
antennae and minimum errors in the directions of the bisectrices.  The form of
the aeroplane antenna is of extreme importance for the exactitude of the
bearings.  Experiments were made with an antenna constituted by two wires
stretched along the upper and down edges of the aeroplane wings:  these
wires were connected to a generator of undampened oscillations.  At the land
station 36 aerials were placed star-like.  The aeroplane aerial so constituted
is not directive.  No errors were found, even at 3 km distance and 700 m
height.  But if an ordinary aerial was employed in the aeroplane the same
errors as in the preceding cases were obtained.  The authors consider,
consequently, that the errors are due to the directive properties of the sending






Electrical Phenomena Occurring at High Levels in the AtmosphereTitle Text
Chapman, S.Author Text







Correspondence on A Method of Direction-Finding of Wireless WavesTitle Text
Hollingworth, J.Author Text
Radio Rev., vol. 2, p. 56; 1920.Source Text
theory, loop, MF, BT loopsKeyword Text





The Upper Atmosphere and Radio TelegraphyTitle Text
Howe, G. W. O.Author Text
Radio Rev., vol. 1, p. 381; 1920.Source Text






The Relative Advantages of Elevated Antennae Loop Aerials and
Underground Wires for the Reception of Wireless Signals
Title Text
Howe, G. W. O.Author Text
Radio Rev., vol. 1, p. 175; 1920.Source Text






New Experiments with Scheller's Direction-Finding MethodTitle Text
Kiebitz, F.Author Text
Jahrb. d. Draht., vol. 15, p. 299; 1920.Source Text
airborne, direction finding, navigationKeyword Text
Buchwald has previously described experiments with Scheller's method of
direction-finding by the use of two directive aerials making a small angle with
one another;  his experiments were, however, carried out with aeroplanes as
the receiving stations.  In the present investigation the receiver was either on
the ground or else mounted in a boat.  Details are given of certain difficulties
caused by geological conditions near the transmitter.  It was ultimately found
possible to obtain a sharply marked out course, which at 6 km distance was
only 16 m wide.  A further development of the method is described, in which a
radio-goniometer, provided with two search coils at 20º to each another, is
connected to the detector through a commutator.  On the search coils being
oriented symmetrically to the line of reception, the direction of the transmitter,
which is sending out words, can be ascertained without having to seek a zero-
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In this article are reported the results of a large number of comparative
observations upon direction finding, variations of audibility, and, sometimes,
intensities of strays.  The bearings and the variations of audibility were
obtained by using a spiral-type flat coil; the observations of the intensities of
strays, by using a vertical antenna.  Bearings of a large number of stations,
fed by spark, arcs, or alternators, placed at very different distances, were
taken during a long period of time.  No clear dependence appeared to exist
between errors in bearings and values of audibility, widely fluctuating values of
audibility being observed during periods of negligible changes in direction and,
vice versa, large and rapid changes in direction during periods of
inconsiderable changes in audibility.  Similarly, the presence of strays is no
indication of excessive changes in audibility or of errors in bearings.  It was
also found that undamped waves of great length show distortion more
frequently and, in general, of a larger amount than short damped waves.  In
particular, bearings of the same transmitting station, taken at the same time
at two widely separated radiogoniometer stations, at about the same distance
from the sending station, have shown much larger errors in the case of one
station than of the other.  In the discussion, L. L. Israel suggested that a
possible source of error in the experiments could be found in the spiral coil of
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Description of direction finder in standard type of aeroplanes.  Same citation
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In 1907, Scheller took out a patent for a transmitting station, essentially
consisting of two equal directive aerials pointing in different directions,
alternately transmitting two complementary letters - for instance, a and n - so
that in the direction of the bisectrices of the angles of the two aerials these
letters are received with equal intensities, and thus form a continuous line,
these two directions being sharply defined.  In this way a ship keeping this
direction could not fail to reach the transmitting station.  During the war it was
tried to apply Scheller's device to enable aeroplanes to find their way towards
the transmitting stations: for this purpose two horizontal antennae were
employed at the transmitting station.  But the results obtained were so
contrary to what was expected and so puzzling that no applications were
possible.  For instance, the letter "a" was received in certain directions where
the letter "n" was expected to be received, and vice versa:  when the
aeroplane turned round half a turn the letter received sometimes remained
unchanged, sometimes one was replaced by the other.  In the present article
the author explains the results of the experiments by a theory, put forward by
Burstyn, which considers the sending antennae as simple oscillators, neglect
the presence of the earth and takes into account the angle that the line
aeroplane-transmitting station forms with the horizontal plane, the angle of the
horizontal projection of such line with the axis of the aeroplane, and the
inclination to the horizon of the aeroplane antenna.  This theory shows that
the results are independent of the angle between the two transmitting
antennae, but are greatly influenced by the other angles.  The experiments
showed that when the aeroplane flies towards or from the transmitting station,
the letter received is the same as that received on the earth's surface (earth
letters).  When the aeroplane turns round the transmitting station, clockwise
or counter-clockwise, the letters received are just the opposite of the earth
letters and the directions of passage from one letter to the other are reached
before the bisectrices of the angles of the antennae, the leading angle being
larger the higher the aeroplane is, but not exceeding 11º.  When the
aeroplane crosses the same point of space under different directions (star-
flight), earth letters are received when it points towards or from the
transmitting station, but counter-earth letters are generally received at right
angles to the said directions.  Diagrams of flights actually accomplished and
of observations made are given and show a general good agreement with the
Abstract Text
theory, except for low flights, such discordance being ascribed by the author
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Experiments by the authors on wireless reception in aeroplanes are described
in this article.  The transmitting station was a transportable military station
with T-antenna supported by a mast 14.4 m high, of 250 m wave-length and
with 3.5 amps in the antenna.  The antenna of the aeroplane was an ordinary
one.  The observations in the aeroplane were made by the aid of a bolometer
and of a direct-reading instrument of .27 microamp sensitiveness.  A
photographic camera turned downwards allowed of photographs being taken
of the ground at the instant the observations were made; these gave,
consequently, the position of the aeroplane and the direction of its flight.  To
find the dependence of the intensity fo reception upon the distance, the
aeroplane was maintained at 500 m height and the direction of the flight was
perpendicular to the line-sending station aeroplane, only the distance from the
transmitting station being varied.  The experiments, made at a distance not
greater than 4 km, showed that under these conditions the current intensity
varies inversely as the square of the distance.  But when the aeroplane flies
towards or from the station the law of variation of the intensity of the received
current was found to be quite different.  The intensity of reception increases in
the first case when the aeroplane flies towards or from the station the law of
variation of the intensity of the received current was found to be quite different.
 The intensity of reception increases in the first case when the aeroplane flies
towards the transmitting station, attains a maximum at about 800 m from this
and diminishes afterwards.  In another case (1000 m height) it was found that,
after the maximum, the current quickly came to zero at about 300 m before
reaching the station, presented a second maximum at about 500 m past the
station, after which the current became nil at 2 km and remained very small at
larger distances.  The influence of the orientation of the aeroplane upon the
intensity of reception was determined by letting the aeroplane cross the same
point of the space in different directions (star flight).  The observations were
made at the distance of 2.8 km and at the height of 1000 m.  The reception
was very strongly directive.  The polar diagram has about the form of a
cardioid, the maximum taking place when the aeroplane points towards the
sending station and there being two zeros at about 30º on either side of the
opposite direction.  The polar diagram is slightly asymmetric, which is
attributed by the author both to the fact that the wind of the propellar pulls the
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The major part of this paper is taken up with a description of the various
pieces of apparatus that have been developed by the U.S. Navy Department
for use on aircraft, accompanied by excellent illustrations.  In the second part
an account is given of the types of wireless direction finder used on
aeroplanes, flying boats, etc.  The direction finder itself is of the directly
movable frame aerial type, but is provided with an auxiliary winding at right
angles to the main frame aerial.  The method of use is similar to that know as
the R.A.F. method, or Robinson's method, making use of the maximum






A Method of Direction-Finding of Wireless WavesTitle Text
Robinson, J.Author Text
Radio Rev., vol. 1, pp. 213-219, February 1920; pp. 265-275, March 1920.Source Text
theory, loop, BT loops, cardioid, airborne, quadrantal
error, MF
Keyword Text
ABSTRACT NO. 1:  Describes the Robinson D/F using a cardioid pattern for
sense and bearing, with either a rotating loop or Bellini-Tosi loops.
ABSTRACT NO. 2:  The single rotating loop and the Bellini-Tosi methods of
determining the direction of the incoming waves are zero methods; they are,
therefore, not convenient on aeroplanes because of the noise of the engine
and of the wind.  The method described is a maximum method, and is
consequently free from the inconvenience above mentioned.  It is realised by
using two loops at right angles, the main loop having a number of turns 2 or 3
times less than the auxiliary one.  The two loops are series-connected, and a
change-over switch allows the connections of the auxiliary coil to be inverted.
When the main coil is exactly in the plane of propagation of the waves, the
emf in the auxiliary coil is zero, and the switching-over of it has therefore no
influence upon the intensity of the signals.  The sensitiveness of the method
depends upon the ratio of the number of turns of the auxiliary to that of the
main coil.  For this reason the auxiliary coil has more turns than the main
coil.  Two ways of applying the new method to aircraft are described.  In the
first the two coils are fixed to the wings of the aeroplane, which must therefore
alter its course in order to find the direction required.  The second consists in
installing on the aeroplane a couple of coils, which can be rotated around a
vertical axis.  The first method gives larger intensity of signals and no errors.
The second method gives quadrantal errors, but no errors in the fore-aft and
athwartships directions.  The quadrantal errors, which can be as large as 8º
or 9º, are independent of the wavelength, so far as observations have gone,
using waves from 2000 to 8000 m.  Directions for designing coils for any








The Prospective Utilization of Vessel-to-Shore Radio-Compass Bearings
in Aerial and Transoceanic Navigation
Title Text
Littlehales, G. W.Author Text
Jl. Am. Soc. Naval Engrs., vol. 32, no. 1, pp. 38-44; February 1920.Source Text
navigation, shipboardKeyword Text
Method is described for finding altitude and longitude in aerial and marine
navigation from vessel-to-shore radio-compass bearings, and theory is






Direction and Position FindingTitle Text
Round, H. J.Author Text
JIEE, vol. 58, pp. 224-247; March 1920.  See also Disc., pp. 247-257; March
1920; engineering, 109, pp. 108-112, 23 Jan., and pp. 161-164; 30 Jan. 1920:
El. Rev. 86, pp. 185-187; 6 Feb., and pp. 220-221; 13 Feb. 1920: Electrician,
London, England; vol. 84, pp. 317-319; 1920.
Source Text
loop, BT loops, navaigation, shipboard, fixing,
airborne, UK, thunderstorm location, calibration,
jamming, anti-jamming, vertical, antenna effect
Keyword Text
A sketch of the war development of wireless direction and position finding is
the subject of this paper.  After a short resume of the principles under-lying
directional reception, of the apparatus employed for this purpose, of the effect
of the earth, etc., the author describes the zero method of taking bearings
with a single loop.  The method consists in employing two rigidly connected
rotating coils, equal and at right angles to one another, and in turning them till
equality of reception strength is obtained when manoeuvering a change-over
key to change from the one coil to the other.  This method was used on
aeroplanes by the Royal Air Force.  The Bellini-Tosi radio-goniometer was
largely used.  At the beginning a great divergence between the observed and
the true directions was found.  Nearly all the errors were put down to two
causes:  (1) an electric coupling between the two aerial systems, which
difficulty was overcome by setting out the aerial systems accurately; (2) an
incorrect turning and consequent mis-phasing of the two aerial systems; this
drawback was overcome by separately tuning each aerial by means of a
small buzzer transmitting radiogoniometer coupled to the aerial systems.
The use of aluminum-vane condensers having air as dielectric gave trouble,
because it was found practically impossible to avoid resistance at the contact
to the aluminum vanes.  This type of condenser was therefore replaced by
condensers with brass vanes, solidly soldered up.  Aerial systems used in
connection with the radio-goniometer were either small diamond-shaped
frames supported on 70-ft. wooden masts, or rectangular frames supported on
four masts.  The latter form seems to be the best for general all-round
accuracy, but, on account of the cost of masts, the first type was more
generally used.  A few dimensions of the frames used for different wave-
lengths are given in the paper.  Two types of radiogoniometers were used,
called "tight coupled" and "loose coupled", which differed in the dimensions of
the search-coil.  Actually, both types were tight-coupled, which was found
useful for having a reasonably wide range of wave-lengths without touching the
aerial tuning, which is a delicate operation.  Thus, for instance, when aerials
Abstract Text
were tuned to, say, 800 m; by only returning the intermediate and final
circuits, signals could be received with only a slight falling off in strength from
600 to 1000 m.  Valves and amplifiers were used with the radiogoniometer as
soon as they were at hand.  From the technical point of view, soft valves were
found preferable to hard tubes for direction-finding work, but as their
manufacture and their efficient use necessitated trained men, they were
replaced by hard valves.  Characteristic curves of a soft valve type "C", is
shown, as well as diagrams of connections to the radiogoniometer.  The
"vertical error" of frames was corrected by methods chiefly consisting in
shielding and shunting to earth.  A review of night and daylight errors and
effects is reported by the author.  In England and France errors on swing
readings on spark stations are present up to 7º at night and seldom more,
whilst in the East errors were much greater than this: for instance, at
Salonica the Sofia station would sometimes shift through 90º.  Continuous
waves give much greater variations than spark stations.  The error is a
function of the wavelength.  When signals come oversea from moderate
distances, and practically no land intervenes, results are then the most
reliable, and can be relied upon for the greater part of the time.  The minimum
distance at which night effects have been noticed in England or France is
about 15 miles.  The bearings of some stations n3ver vary seriously: for
instance, in England, the stations Malta, Hanover, etc., are practically
constant.  Aeroplanes gave much trouble.  An aeroplane flying towards or
away from a station gives no error.  In other cases the error is positive or
negative according to the sense of flying.  Much trouble was experienced in
the reception of short waves, as used by German submarines, with the
radiogoniometer before the cascade amplifier with rotating frames.  Only just
as the war was finishing was it possible to tackle waves under 200 m
satisfactorily on the Bellini-Tosi system.  Aperiodic radiogoniometers were
suggested by G. M. Wright in order to overcome the difficulty of a rapid
searching over long ranges of wave-lengths.  These were obtained by short-
circuiting the aerial condensers and by closer coupling of the search coil with
the aerial coils.  To avoid the "vertical error" which becomes very important in
this case, the mid-points of the two fixed coils were earthed.  After some
trials it was found that the self-heterodyne circuits were the most suited to the
purpose.  This apparatus remained the standard continuous-wave apparatus
during the remainder of the war.  Many details about the valves and cascade
amplifiers are given.  In particular, by using special high-resistance wire for
intervalve windings, a set of 11 valves was made of approximately equal
sensitiveness from 250 m to 10,000 m wave-length.  An interesting side-line
on direction-finding work was that sometimes the positions of thunderstorms
could be approximately determined and checked, and that X's exhibited very
frequently in England a sharp direction at about 165º E. of N., a direction near
that of the magnetic meridian.  Radiogoniometers on board ship showed the
known phenomenon of readings crowding towards the axis of the ship.
Diagrams of errors found on H.M.S. Warspite are given.  A few details
concerning the installation of the radiogoniometer on aeroplanes, and
particularly upon the four-engined Handley-Page, which went to
Newfoundland, are given.  The Ditcham arrangement for prevention of





Refraction of Electric WavesTitle Text
Eckersley, T. L.Author Text
Radio Rev., vol. 1, pp. 421-428; June 1920.Source Text
theory, refraction, propagationKeyword Text
A presentation of the theory and experimental data to show that radio waves
are refracted when passing obliquely from sea to land and vice versa.
Observations at the direction-finding stations of Cyprus and Cairo are
described which go to prove that there is a systematic bending of "rays"
which cross a coast line, and that this bending behaves as if it were due to a
refraction on account of the different wave velocities over sea and over land.
The effect is much more pronounced with short waves.  Thus, the bearings of
the high-power station at Damascus, as observed at Cairo, are all very
consistent on a 2600-m wave-length, and average 50.5º, which is the true
bearing of the station; but the small station at Damascus working on 1000 m
gives a mean bearing of 46º, although at the greatest there cannot be more
than 1º difference in the direction of the two stations.  This result was
confirmed when the big station started working on a wave-length of 1200 m,
when bearings as low as 47º were obtained.  Further observations from
German records at a direction-finding station at Tul Keram also showed the
same effects.  The results are in general agreement with the theory of











Jahrb. d. Draht, vol. 16, pp. 31-66; July 1920.Source Text
loop, theory, loop design, vertical, senseKeyword Text
This article deals with the properties of coil antennae, with the manner of
calculating their self-induction, capacity, and natural oscillation period, as well
as the means for diminishing capacity between the turns of the winding.  The
damping of several coil antennae was measured and found to vary from 0.06
to 0.15; it was found to be the same for open coils and for coils closed upon a
condenser.  A series of diagrams of connections between coils, audion, and
heterodyne are considered and their advantages and inconveniences pointed
out.  The "vertical" effect of coils is considered as a means of determining the
"sense" of the station in direction finding.  Particulars relating to applications






The Use of Reaction with a Frame AerialTitle Text
Jackson, H. B.Author Text
Wireless World, vol. 8, no. 9, pp. 324-327 (discussion 327-328); 24 July 1920.Source Text
loop, designKeyword Text
Account of experiments in which sensitiveness of frame aerial used for DF
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AnonymousAuthor Text
Wireless World, vol. 8, no. 10, pp. 350-351; 7 August 1920.Source Text
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Diffraction of the Field by a Cylinder and Its Effect on Board a ShipTitle Text
Mesny, R.Author Text
Radio Rev., vol. 1, pp. 532-540; August 1920, and pp. 591-597; September
1920.
Source Text
shipboard, theory, diffraction, quadrantal error,
naval, French
Keyword Text
The mathematical investigation developed in this article was undertaken with
the object of discussing the outline of a theory for the deviations observed in a
radio-goniometer aboard ship and originated by the body of the ship.  The
theory considers an infinitely long semi-cylinder, of infinitely conducting
metal, resting on an infinitely conducting plane.  The equations are expressed
in the form due to Hertz and the calculations follow the same lines.  When the
radius of the cylinder is small in comparison with the wave-length
simplification are possible.  The theory shows that the cylinder produces a
magnetic field in phase with the wave field and at right angles to the axis of
the cylinder, and an electric field in the same direction as that due to the
wave.  The application of the theory to the case of a radio-goniometer on
board ship shows that:  (1) the error is independent of the wave-length so long
as this is at least three times the length of the ship; (2) it takes a quadrantal
form with maxima at bearings of 45º, 135º, 225º, and 315º; (3) the observed
bearing is always nearer the axis of the ship than the true bearing; and (4) the
slope of the curve is greater athwartships than in the fore-and-aft direction.
Results of observations made upon four French ships agree with those of the
theory.  Application of the theory to direction finding on hills and, in particular,
on the island of Sanguinaires, Corsica, shows a very remarkable analogy with






The Power Required for Long-Distance Wireless TransmissionTitle Text
Howe, G. W. O.Author Text
Radio Revue, vol. 1, pp. 598-608, September 1920.Source Text
power, antenna resistance, efficiency, theoryKeyword Text
In a former article the author showed that the energy radiated by an aerial of
negligible ohmic resistance is one-third of the total energy furnished to the
aerial when the wave-length is that corresponding to the minimum total
resistance.  In the present article the author proposes to show the importance
of this special wave-length in the calculations of the efficiencies of the radio
transmissions.  The power required by a transmitting aerial for generating an
electric field of 0.37 microvolt/cm at the receiving antenna, the least
practically admissible from theoretical considerations and from the practical
Austin formula, is derived. Calculations made by the author show the great
importance of transmitting at the wave-length for which the total resistance is
minimum.  This condition coincides with that of using aerials with such small
dielectric losses that the minimum total effective resistance is reached at long
wave-lengths.  Due consideration, however, of the max. voltage which an
aerial can withstand, renders it obligatory sometimes to work at shorter wave-






Local Errors in Wireless Direction FindingTitle Text
Hollingworth, J., and Hoyle, B.Author Text
Radio Rev., vol. 1, pp. 644-649; October 1920.Source Text
site, errors, loops, BT loopsKeyword Text
In the present article the authors examine the causes of errors in direction
finding, due to local interferences at the receiving end.  These causes are
grouped under four headings, namely:  (1) masses of metal, (2) large
conducting surfaces, (3) tuned circuits, and (4) telegraph and telephone lines.
 Masses of metal, such as funnels, masts, etc., in the case of ships or
engines, bombs, etc., in the case of aeroplanes, produce errors not generally
larger than 10º.  A correction chart can be obtained when the position of the
metallic masses is invariable.  The action of these masses is localised to
their immediate neighbourhood.  Small rotating coils can, consequently, be
largely influenced by these masses.  On larger coils this action is much less
sensible.  It has been found that by the use of large coils in the Bellini-Tosi
method this permanent error is very much reduced.  The group (2) is intended
to refer to the case of iron buildings in the immediate neighbourhood of the
receiving coil.  Under ordinary conditions no visible errors are due to this
cause:  even experiments made with a coil mounted at the top of a building
containing the usual metal work, on the border of a flat portion of a metallic
roof, showed no sensible error.  Inside an iron building the error does not
appear to be very serious if the building is completely encased in metal work;
in a metal shed open at one end, however, the waves from all stations appear
to be deflected along the axis of the shed.  Tuned circuits, as grouped under
the heading (3) include both external circuits tuned to the same or nearly the
same wave-length and also radiation from parts of the receiving circuit itself.
When using a transformer amplifier any movement of this may make a
considerable difference in the bearings, unless the amplifier is shielded or
several feet from the coil.  Closed coils tuned to the same wave-length appear
to have a serious effect at a distance of several feet; open aerials, at a much
greater distance.  No visible effect is produced if the aerial is tuned to a wave-
length greater than twice the wave-length of the coil, or if the aerial is
insulated, or earthed in an untuned condition.  Telegraph and telephone aerial
lines produce large errors, independently of the fact that they are single-wire
lines with earthed return or twin wire not earthed at any point.  In some cases
the errors are such as to shift the bearings towards the perpendicular to the
telegraph and telephone lines, sometimes in the actual direction of these.
The errors vary according to the fact that some lines are switched in or not
and are, therefore, quite outside the control of the wireless operator.  It thus
Abstract Text
appears to be desirable that telegraph and telephone lines should run






Static Elimination by Directional ReceptionTitle Text
Pickard, G. W.Author Text
Inst. Radio Eng., Proc. 8, pp. 358-394, Disc. 395-415; October 1920.Source Text
interference, loop, BeverageKeyword Text
The author sets forth a theory according to which atmospheric disturbances
interfering with radio-telegraphic reception are, at least in great part, due to
cosmic clouds of charged particles travelling in the interplanetary spaces and
reaching the earth's atmosphere.  The object of this article is to publish the
results of experiments in which directional reception was used for preventing
or limiting the disturbances due to statics.  After a description of the known
bilateral and unilateral systems the author describes some forms of unilateral
circuits employed at Otter Cliffs, Maine, for receiving European stations.
Figures of the relative intensities of signals and statics (strays) for vertical
antenna, loops and unilateral systems, respectively, are given, showing that
the last one is the most free from atmospheric disturbances.  It is interesting
to note that the unilateral system consisting of a loop and of a vertical
antenna has given better results than the other arrangements in which the
loop formed at the same time the vertical antenna.  In the discussion, H. H.
Beverage remarked that, since on the North Atlantic coast the statics come
in large proportion from S.W., whilst the European stations are in the general
N.E. direction, only the unilateral system could solve the problem in this
particular case.  He obtained the same results with a barrage receiver.  C. A.
Hoxie reports some experiments made with two equal loops provided with
photographic recording apparatus.  When both loops were in the same
position both records were the same.  When the loops pointed in different
directions, impulses affecting one loop did not necessarily affect the other.
The photographic records are reproduced and show that on North Atlantic






Wireless Telegraphy in Space: a Space Direction-FinderTitle Text
Burstyn, W.Author Text
Jahrb. d. Drahtl., vol. 16, pp. 322-337; November 1920.Source Text
airborne, navigation, fixingKeyword Text
This article deals with the theory of wireless communication between
aeroplanes, between aeroplanes and earth stations, and of the direction-
finding of aeroplanes.  These latter are supposed to be provided with trailing
antennae.  The results of the theory generally agree with the results of
experiments; some results, however, differ considerably.  The author
attributes these divergences both to errors in experiments and to local
influences upon the direction-finder.  In particular it is interesting to notice the
great difference between theory and experiment in the values of the received
current intensity as a function of the distance.  A space direction-finder--A
brief account of a wireless direction finder devised by the author, claimed to
be free from errors and furnishing the space direction of an aeroplane, and not
merely the direction of its horizontal projection, concludes the article.  This
apparatus essentially consists of a loop and of a short, straight antenna,
mechanically connected to it so that the apparatus can be orientated in all
the possible directions of space.  The detector is contained in the straight






Correspondence on A Method of Direction-Finding of Wireless WavesTitle Text
Prince, C. E.Author Text
Radio Revue, vol. 1, pp. 695-700; November 1920.Source Text
loop, Robinson, minimum, maximumKeyword Text
This article is a criticism of Robinson's method of direction finding.  The
author demonstrates that this method is not, as claimed, a maximum
method, but, like the single rotating loop and the Bellini-Tosi method, a
minimum method.  As a matter of fact the so-called "main coil" is, at the
moment a bearing is being taken, in the plane of the arriving signal and,
consequently, the variation of the signal strength by a small movement of a
few degrees is negligible.  The so-called "auxiliary coil," on the contrary,
being at right angles to the arriving waves, is working about its minimum,
where the rate of change is greatest, and it really does all the work.  The
Robinson method would, therefore, be equivalent to the original primitive loop,
but with the addition of a constant signal.  This does not constitute a
technical, but a human or psychological factor, as it allows the operator to
hear and read the signal during the whole period of searching.  The author
does not think that Robinson's claim that the human ear can more easily
judge of the relative strength of signals which succeed each other rapidly






Recent Progress in Radio-TelegraphyTitle Text
Eccles, W. H.Author Text
Inst. El. Eng., J. 59, pp. 77-84; December 1920.  Inaugural Address to the
Wireless Section, Engineering, 110, pp. 783-785; 10 December 1920.  See
also El. Rev., 87, pp. 827-829; 24 December 1920: Radio Revue, 2, pp. 31-
37, January 1921.
Source Text
history, telegraphy, ionosphere, terminator, errorsKeyword Text
A brief account is given of the present position of wireless technology and a
review of the work of the Wireless Section of the IEE.  The growth of
importance of the thermionic valve since 1913 is dealt with and the author
suggests that this is now at the same stage of development as the dynamo-
electric machine of 40 or 50 years ago.  Some space is then devoted to
methods of measuring the voltage factor of valves, i.e., the ratio of free emf in
a valve's anode circuit in response to that applied in the grid circuit, and to the
measurement of internal resistance.  A very interesting feature of this paper
consists in the illustrations of models of surfaces constructed from valve
determinations, and the geography of such models is described.  Attention is
then devoted to recent work in directive telegraphy, and the errors that arise at
periods of dawn and sunset, which Eckersley has suggested may be due to
rotation of the plane of polarisation by reflection at the Heaviside layer.  The
author offers an explanation of this rotation as being due to obliquity of the
ion's velocity due to the earth's magnetic field and gives numerical data
bearing out his view.  The difference between the requirements of
magneticians and wireless investigators as regards the conducting layers of







Theory of Antenna RadiationTitle Text
Press, A.Author Text
Proc. IRE, vol. 8, no. 6, pp. 525-540; December 1920.Source Text
theory, antennaKeyword Text
Theory is developed taking into account sinusoidal distribution of current and
voltage along antenna.  Only vertical grounded antenna is considered.
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Eccles, W. H.Author Text
 Electrician, London, England; vol. 86, no. 226, p. 72; 14 January 1921.Source Text
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Radio Direction-Finding StudiesTitle Text
Ferrié, G. R., Mesny, R., Jouaust, R., and Perot, A.Author Text
Comptes Rendus, vol. 172, pp. 54-56; 3 January 1921.Source Text
polarization error, night effect, multipath,
propagation, seasonal errors, blurring
Keyword Text
ABSTRACT NO. 1:  Communications to the Academie des Sciences
concerning night D/F errors.  This error may be as great as 50º.  The
explanation given is multiple-path propagation and refraction.  ABSTRACT
NO. 2:  The authors report the results of a long series of observations upon
the errors of the azimuths of sending stations obtained by the direction finder
of the Observatory of Meudon, near Paris.  Very interesting results were
obtained, which can be summarised as follows:--(1)  In the day-time the errors
are very small.  (2)  A sudden error appears at the beginning of the night,
which is later replaced by an error contrary in sense, lasting till sunrise.  (3)
The first night error uniformly diminshes when autumn approaches and
disappears in the month of November.  (4)  Some stations give errors of
contrary sense to those of some other stations.  (5)  The known fact that
often no direction of zero reception can be obtained was confirmed.  A
suggestive diagram of the errors observed during night-time from May 21 to
Sept. 30, 1920, in the azimuths of the Hanover station is given.  The diagram
shows, more-over that the errors appear earlier in the evening in the months of






The Errors of Direction FindersTitle Text
Bellini, E.Author Text
Electrician, London, England; vol. 86, pp. 220-222; February 1921.Source Text
airborne, errors, ionosphere, airplane effectKeyword Text
It is well known that the bearings obtained by the use of direction finders are
often very inexact. By utilising the facts published by Round, Hoyt, Taylor and
others and by admitting, with them, that the cause of the errors is due to the
reflection of the waves from the Heaviside layer, the author develops a theory
founded upon geometrical optics, which would explain errors as high as 90º.
According to this theory the Heaviside layer acts as a mirror.  The action of
this mirror can be replaced by that of an image symmetrical with that of the
transmitting station.  The Heaviside layer produces, therefore, what Round
calls an "aeroplane effect."  The receiving station has, consequently, to locate
two stations at the same time:  the real one and its image high in the sky.
The first one always gives exact bearings, the second, however, can give
bearings rotated by as much as 90º.  The author demonstrates that these
errors are due to the action of the horizontal parts of the sending antenna
upon the horizontal parts of the receiving antenna.  The remedy for these
errors would therefore, according to this theory, consist in suppressing the
horizontal parts either of the transmitting antenna or of the receiving antenna,
or of both.  Explanations of some connected phenomena, such as the







Notes on a Direct-Reading R.D.F.Title Text
Artom, A.Author Text
Radio Revue, vol. 3, ppp. 14-17; 20 March 1921.Source Text
loop, design, goniometerKeyword Text
A description is given of several proposed forms of direct-reading instrument
for direction finding.  In one type there are two coils fixed at a certain angle,
and capable of rotation about a vertical axis in the field of a permanent
magnet.  These coils are connected, through amplifying triodes and rectifiers,
to two similarly oriented loop aerials.  A pointer attached to the coils serves to
indicate the direction of the received signals.  In the second type the
arrangement is similar, but the coil deflection is obtained by using a thermal
effect as in the Boys radiomicrometer.  The third type consists of two coils,
both being fixed, and corresponding loops.  The coils are traversed by rectified
currents from the incoming signals.  Suspended in the field of these coils is






The Wave-Front Angle in RadiotelegraphyTitle Text
Austin, L. W.Author Text
Journ. Wash. Acad. Sc., vol. 11, pp. 101-106; 4 March 1921.Source Text
groundwave, wave tilt, propagation, theoryKeyword Text
Theoretical considerations had brought physicists to admit that in radio-
telegraphic transmissions the advancing wave-front made with the earth an
angle generally different from 90º, in dependence upon the earth's electric
properties.  The author has made experiments for the purpose of verifying
these theoretical deductions.  For this purpose a straight, ungrounded
antenna was employed, 60 ft long, mounted at the top of a 55-ft wooden pole
so as to be capable of rotation about a horizontal as well as a vertical axis.
The antenna was cut in the middle and the two halves were connected by the
receiving apparatus.  The observations were made by first setting the antenna
vertical with the horizontal axis approximately in the plane of the wave-front
and subsequently by rotating it about the horizontal axis both ways till signals
died out, as in a radio-compass.  Two other similar positions were obtained
after switching the antenna and the receiving apparatus.  The mean of the four
positions was taken as the value of the wave-front angle.  Special precautions
were taken to avoid the influences of parasitic capacities.  The sending
stations utilised for the experiments sent waves longer than 10,000 m.  The
deviations of the wave-fronts from the vertical were found to vary from +3.4
(forward sloping) to -2.2 (backward sloping).  The San Diego station, the
waves of which travelled entirely over the ground, gave only -0.8.  No
dependence was found between the well-known shift of the apparent direction
of the New Brunswick station, as obtained with a radio-compass, and the
bending of the wave-front.  The wave-front of static disturbances was
determined with considerable accuracy, and it was found that, contrary to the
hypothesis that "static" (atmospheric strays) comes from above, the "static"






Wave Propagation over Parallel WiresTitle Text
Carson, John R.Author Text
Phi. Mag., pp. 607-633; April 1921.Source Text
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Keyword Text
The importance of the problem dealt with in the present paper - wave
propagation along a conducting system composed of two similar and equal
parallel wires - has been emphasized by modern developments in telephonic
transmission such as the carrier wave system of the American Telephone and
Telegraph Company, and the utilization of loaded cable circuits in which the
wires are in very close juxtaposition.  For such systems, where the
frequencies employed are relatively high and the wires very close together,
considerable theoretical work has been found necessary to reduce the
solution to a form available for immediate engineering use, in spite of the
previous valuable researches of such mathematicians as Mia and Nicholson.
In the present paper the analysis of the problem starts with Maxwell's
equations, but one simplifying assumption is introduced ab initio - namely,
that the exponential propagation factor is a small quantity.  The approximation
involved in this assumption are fully justified in all physical systems which
could actually be employed for the transmission of electrical energy; so that
from a practical standpoint the restriction thus imposed on the generality of
the solution is purely formal.  By aid of this simplifying assumption the
determination of the current distribution in the wires is essentially reduced to
a two-dimensional problem, which is solvable from the boundary conditions
satisfied by the tangential magnetic force and the normal magnetic induction
at the surfaces of the wires.  With the current distribution in the wires thus
determined, the exponential propagation factor is solvable by applying the curl
E law to an appropriate surface bounded by a contour which includes line
elements in the surfaces of the wires.  By this means it is shown that the
propagation factor is derived. The equation is of exactly the same form as that
derivable from the telegraph equation, but differs there-from in that Z and L are
both functions of the frequency and the ratio radius of wire to interaxial
separation between wires.  As formulated in the present paper, the actual







The Underground Antenna and Its Use in the Germany East-Africa
Wireless Stations during the War
Title Text
Peperkorn, H.Author Text
Telegraphen-u. Fernsprech-Technik , vol. 10, nos. 4 and 5, pp. 36-41 and 55-
60; April and May 1921.
Source Text
theory, underground, antenna, propagation, groundwave,
Beverage antenna
Keyword Text
Writer tells of successful use of underground antennae for communication
with Nauen during war, and enumerates their advantages over tower antennae






Measurement of the Effective Height of Radiotelegraphic AerialsTitle Text
Pession, G.Author Text
Electrotecnica, vol. 8, no. 11, pp. 237-238; 15 April 1921.  See also Radio
Revue, vol. 2, no. 5, pp. 228-231; May 1921.
Source Text
Keyword Text
Describes method for measuring effective height of nondirectional
radiotelegraphic aerials when three stations are available.  Method applied to
three stations, one of which was that of Rome-San Paolo, gave, as effective






The Radiation Resistance of Various Types of Antenna ConstructionTitle Text
Press, A.Author Text
JIEE, vol. 59, no. 300, pp. 349-442; April 1921.Source Text
radiation resistance, theory, antenna designKeyword Text





Directivity of the Marconi Bent AntennaTitle Text
Reiss, W.Author Text
Jahrb. d. drahtl., Tele, vol. 17, pp. 294-299; April 1921.Source Text
theory, bent antenna, horizontal antenna, Beverage
antenna, wave tilt
Keyword Text
Technicians are not in agreement regarding the directive properties of the
Marconi bent antenna;  thus the directivity is admitted by some and denied by
others.  The author has made methodical experiments in order to decide this
point.  As some investigators admitted that the directivity could be due to the
bad conductivity of the earth in the neighbourhood of the antenna, a badly
conducting soil was chosen for the experiments.  In order to get free from
subjective influences, the method adopted for the experiments consisted in
using two identical antennae pointing in opposite directions and in sending,
as in Scheller's method, the letter a from one and the letter n from the other,
so that in the directions of equal radiation a continuous dash should be heard.
 Each antenna was 105 m long and 4.5 m high, and was inductively excited
by a vacuum-tube oscillation generator.  Special precautions were taken in
order to secure that the two antennae were absolutely identical.  The receiving
station was 30 km distant.  The realisation of identical notes and wave-
lengths from the two aerials was very difficult to obtain when using loose
coupling and resonance conditions; for this reason rather tight couplings and
a slight mistuning were employed.  The wave-lengths used were 550 m and
2500 m.  The results of the experiments showed that no difference in






New Type of Condenser AntennaTitle Text
Winters, S. R.Author Text
Wireless Age, vol. 8, no. 7, pp. 11-14 and 16; April 1921.Source Text
antenna designKeyword Text





Effect of the Heaviside Layer upon the Errors of Direction FindersTitle Text
Eckersley, T. L.Author Text
Radio Revue, vol. 2, pp. 60-65, 231-248; May 1921.Source Text
history, ionosphere, errors, lateral deviation,
polarization error, UK, spaced loop, ionospheric tilt
Keyword Text
ABSTRACT NO. 1:  Experimental data on errors in D/F systems due to
reflection from the ionosphere.  A theoretical discussion of these effects.
ABSTRACT NO. 2:  If the experiments in this paper are considered to be valid
then the existence of a ray reflected at night time from some upper
conducting layer of the atmosphere may be considered to be beyond doubt,
and the fact that this ray is responsible for part of the errors in night bearings
may also be taken as proved.  But a doubt still exists if this is the only way in
which errors are produced, and it is still uncertain whether the errors are due
to a ray reflected in a purely vertical plane from a perfectly horizontal
conducting layer, or by reflection from a partially tilted layer.  Probably both
these causes of error exist.  Experiment as described on p. 239 should
determine this point.  The manner in which the ray is reflected is suggested in
the later, more speculative, part of the paper and it seems that a possible
explanation is offered, and that the numerical values of the conductivity and
rate of increase of conductivity with height required by the theory are not
impossible.  Many points in connection with this subject have not been
touched upon for instance the apparent systematic swinging of bearings at
sunset, and the variation of bearings taken on radiophare stations as the
transmitter rotates, as observed by Captain Tremellen, and his results on the
sunset variations of the strength of signals from Clifden all of which might
probably be explained on the reflection theory, but the satisfactory result
remains that a reasonable explanation of night effects has been offered and
confirmed by experimental results.  ABSTRACT NO. 3:  Various loop arrays
are described including a spaced loop.  (Abstract No. 1 - Univ. of Illinois











Jahrbuch Zeit. für drahtlose Telegraphic u. Telephonic, vol. 17, no. 5, pp. 349-
365; May 1921.
Source Text
horizontal antenna, Beverage antenna, effective heightKeyword Text
Described method gives solutions for antenna constants of long horizontal
antennae in the case of sine-shaped distributions.  Experiments with different
antennae show that even for ordinary excitation, formulas give good






The Influence of Atmospheric Conditions on R.D.F.Title Text
Rothe, E.Author Text
Comptes Rendus, vol. 172, pp. 1345-47; 30 May 1921.Source Text
weather errors, loop, errors, ionosphereKeyword Text
The author reports the results of experiments made in Strassburg for
determining whether atmospheric conditions had any influence upon the
errors in the bearings.  The radiogoniometer used was constituted by a simple
rotating loop:  the sending stations observed were those of Nauen, Poldhu,
and the Eiffel Tower, the observations being made in the day-time from July to
Oct. 1920.  Errors of one to two degrees were observed; but though the
meteorological conditions were very variable, no interdependence could be







Aerial Navigation by RadiogoniometryTitle Text
AnonymousAuthor Text
Vie technique and industrielle, vol. 2, no. 21, pp. 214-217; June 1921.Source Text
navigationKeyword Text





High-Frequency Amplifiers and Frame AntennaeTitle Text
Ettenreich, H.Author Text
Elektrotechnik  u. Maschinenbau, vol. 39, no. 26, pp. 313-316; 26 June 1921.Source Text
HF, loops, designKeyword Text
Describes working effect of vacuum tubes, and deals with high-frequency
amplifiers, and frame antennae, principles and advantages of which are






Directional Measurements with the R.A.F. SystemTitle Text
Hollingworth, J.Author Text
Radio Revue, vol. II, pp. 282-301; June 1921.Source Text
errors, RobinsonKeyword Text
This system is that invented by J. Robinson and already described by him.
The present paper is a supplement to it, and deals in fuller detail with the
scientific side of the system.  The causes influencing the exactitude of the
bearings, or the sensitivity, are analysed in detail, and, in particular, the
manner of avoiding the 90º ambiguity in the bearings is considered.
Laboratory experiments were made for determining the least change distinctly
audible for a given signal strength and how the magnitude of this change
varies with the original signal strength.  In conclusion, the author affirms that
for a sensitivity of 1º or over, very few precautions either in design or operation
need be taken.  From 1º to 1/2º more care is required, but below 1/2º the






Systems of Direction-Finding by WirelessTitle Text
Bennett, J. J.Author Text
Electrician, London, England; vol. 87, pp. 134-136; July 1921.Source Text
crossed loops, BT loopsKeyword Text







The Heart-Shaped Diagram and Its Behavior under Night VariationsTitle Text
Wright, G. M., and Smith, S. B.Author Text
Radio Revue, vol. 2, pp. 394-403; August 1921.Source Text
polarization error, cardioid, heart shapedKeyword Text
ABSTRACT NO. 1:  An early paper on the "heart-shaped" or cardioid pattern,
which may be used to obtain unilateral bearings.  The possibility of reducing
night-effect errors by using this system is pointed out.  A method of phasing
the outputs from the sense and loop antennas is presented.  ABSTRACT NO.
2:  The unilateral system studied by the authors is formed of a Bellini-Tosi
radiogoniometer, the primaries of which form part of two non-oscillating
frames, tightly coupled to the oscillating circuit in which the exploring coil is
inserted, and of a resistance-loaded vertical aerial acting inductively upon the
same circuit, which in turn acts upon the oscillating circuit containing the
amplifier or the detector.  The tuning of the two perpendicular aerial loops can
therefore be obtained by simply acting upon the condenser of the circuit of the
exploring coil.  In order to obtain a perfect balance, and consequently a good
zero, the natural frequency of the open aerial circuit must be made a little
higher than the frequency of the received wave.  The theory of the night
variations, based upon the reflection of the waves at the Heaviside layer, and
the experiments of the authors show that the night conditions can more or
less distort the heartshaped diagram of the system, but that the zero, or, at
least, one of the zeros (as in some cases the diagram can present two zeros)
always lies in the right direction.  Some diagrams show the forms that the
characteristic curves of the system can assume under different phase
shiftings between the direct and the reflected rays.  It is interesting to note
that, using the Bellini-Tosi direction finder, the difference in bearing of the
marking and spacing waves of the Lyons station often differed by 45º.  A
diagram of signal strength and errors in bearings for Clifden, determined with
the same apparatus, shows neatly that when the signal strength is minimum







Bennett, J. J.Author Text
Engineering, vol. 112, no. 2905, pp. 333-335; 2 September 1921.Source Text
direction findingKeyword Text
Discusses three types which may be employed, namely, direction-finding,






Direction Finding Tests Conducted on HillsTitle Text
Mesny, R.Author Text
Navy Department RE69A 161A; October 1921.Source Text
site, errors, scattering, naval, hills, mountain effectKeyword Text





The Use of Radio Direction Finders in NavigationTitle Text
Bion, J.Author Text
Radio Electricite, vol. 2, pp. 218-221; November 1921.Source Text
navigation, shipboard, site, navalKeyword Text
Discussion on the utility of placing the D/F on the ship or on the coast:  it











Comptes Rendus, vol. 173, pp. 1152-1154; December 1921.Source Text
navigation, airborne, instrument flight, leader cableKeyword Text
A description is given of a "leader cable" system for aircraft, installed at the
Villa-coublay aerodrome.  The cable used is an old power line, about 3 km in
length, which is far from straight, the longest straight portion being only 565
m.  Better results would probably be obtained with a straight cable of greater
length.  The cable is fed with alternating current at 600  per sec, and the far
end of the cable and one terminal of the alternator is earthed just as with
submarine leader cables.  For reception of signals from the cable, an
aeroplane is fitted with three coils, two vertical and perpendicular to one
another and the third horizontal.  One of the vertical coils is in the fore-and-aft
line, and receives maximum signals when the aeroplane is flying parallel to
the cable.  The more the direction of the aeroplane is inclined to the cable the
weaker are the signals received on this coil, and the stronger are those
received on the coil at right angles to it.  Reception on the horizontal coil is
possible on both sides of the cable, but when immediately over the cable
signals on this coil fall to zero, the fall to zero taking place very rapidly.  The
two vertical coils, which are rigidly connected together, may be rotated
through 45º about a vertical axis, and a goniometer arrangement may be used
to give the degree of inclination to the direction of the cable.  Various series
arrangements of the three coils allow the direction of the cable to be
ascertained.  Magneto disturbances are eliminated by using a small coil, near
the magnetos, in series with the main receiving coils.  The constants of the
small coil are so chosen that the effects set up in it by the magnetos counter-
balance those set up in the main coils farther from the nagnetos.  Using a low-
frequency amplifier signals are audible on the horizontal coil at 3000 m and on
the vertical coils at 2500 m.  At 2000 m the cable can be followed, the range
of audibility being about 2000 m on either side of the cable.  The range
increases as the altitude decreases, and is about 15 km at ground-level.
These results were obtained with a cable current of 3 to 4 amps.  A proper
installation would permit aircraft to land either in fog or at night, and with a
radial set of wires one could always be chosen so as to enable aircraft to land






The Field Radiated from Two Horizontal FramesTitle Text
Breit, G.Author Text
Sc. Pap. Bur. Stand. No. 431, vol. 17, p. 589; 1922.Source Text
landing, navigation, airborne, loopsKeyword Text
The landing of aeroplanes can be facilitated by emitting from the landing field
a vertical beam of radio-frequency electromagnetic radiation.  A type of
transmitting coil antenna has been devised for this purpose by J. A.
Willoughby, of the Bureau of Standards.  The behaviour of this transmitting
coil antenna is calculated in the paper.  Formulae are worked out for the
current received in a coil aerial and in an antenna oriented in a known manner
at a sufficient distance from the transmitter.  It is found that if a vertical coil
aerial is used for reception and if the aeroplane flies horizontally a maximum
signal is obtained when the distance `l makes an angle of 30º with the
vertical.  The influence of the earth is also discussed for the case when the
earth may be considered as a perfect conductor.  In both cases it was found
that the energy was sent out by the transmitter into a region which is very
similar to what would be obtained by constructing two coaxial circular cones
having a common apex and a vertical axis, the cones themselves being
inverted and cut off at a proper height (perhaps a mile or more, depending on
the sensitivity of the receiving apparatus).  (Author's abstract, formal literature,






Free Modes of Oscillation in Loop AerialsTitle Text
Brown, S. L., and Boner, C. P.Author Text
Phys. Rev., vol. 20, p. 90; 1922.Source Text
loop, theoryKeyword Text
Loops with widely separated turns were investigated to ascertain their modes
of oscillation when excited (1) by a spark in the loop circuit, (2) by damped







Methods of Radio Direction-Finding as an Aid to Navigation.  The
Relative Advantage of Locating the Direction Finder on Shore and
Shipboard
Title Text
Dunmore, F. W.Author Text
Circular Letter No. 56 U.S. Bureau of Standards; 1922.Source Text
navigation, shipboard, ship versus shoreKeyword Text







Formulas for the Construction of Loop Aerials, a Consideration of Flat
Coils and Special Types
Title Text
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Correspondence on Refraction of Electric WavesTitle Text
Schmid, Maj. A. D.Author Text
Jahrb. d. Draht., vol. 19, p. 166; 1922.Source Text
propagation, theoryKeyword Text
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Smith-Rose, R. L.Author Text







A Short Story in WirelessTitle Text
Thompson, ElihuAuthor Text
Electrician, London, England; vol. 89, p. 148; 1922.  See also
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The Radio Direction Finder and Its Application to NavigationTitle Text
Kolster, F. A., and Dunmore, F. W.Author Text




Although this paper is entitled "The Radio Direction-Finder", it really only
deals with the solenoidal-coil type of direction-finder developed by the Bureau
of Standards.  The chief features which distinguish it are:  (1) the mounting of
the direction-finder coil directly over the magnetic compass; (2) the provision,
exterior to the magnetic compass card, of a correction scale for obtaining a
corrected wireless bearing; (3) the use of a balanced method of coupling in
the unidirectional antenna system.  Calibration curves are given and also






Atmospheric Conditions and Electric WavesTitle Text
Stoye, K.Author Text
Jahrb. d. drahtl., vol. 19, pp. 58-72; January 1922.Source Text
ionosphere, history, sunrise errors, weather errors,
reception
Keyword Text
The results of methodical observations made near Strassbourg in 1916 and
1917 in order to discover the influence of atmospheric conditions upon the
errors in wireless direction-finding and upon the intensity of reception are here
published.  The apparatus used for the experiments was a modified form of
Bellini-Tosi radiogoniometer with tuned aerial circuits and aperiodic detector
circuit.  Only damped-wave reception was experimented with.  In the day-time
the errors in bearings were almost nil; at night-time, however, they reached
sometimes 30º.  Extraordinary variations of bearings were observed at
sunrise.  The barometric conditions showed a decided influence upon the
bearings and the intensity.  As soon as curls appeared in the sky, preceding
a barometric depression, bearing variations began to appear and the intensity
of reception diminished.  In summer the arrival of these curls coincided with a
sudden increase of strays.  The influence of winds if mainfest.  North and east
winds are more favourable than south and west winds.  Night storms with
strong rain or snowfalls produce large errors in bearings.  Day storms, on the
contrary, produce no errors.  Details and tables are given of errors in the
bearings of the following stations:  Madrid, Aranjuez, Barcelona, Lyons, and
Königswusterhausen.  Generally, the errors at sunrise are larger than at
sunset.  Errors in bearings are always accompanied by diminution of the
reception intensity, so that the two corresponding curves are almost equal
and parallel.  The influence of the moon is very marked:  the moment of
moonrise or moonset could be determined exclusively from the instant when
errors appear or disappear, or from the instant when the reception intensity






Directional Transmission of Electromagnetic Waves for Navigational
Purposes
Title Text
Erskine, J. J., and Robinson, J.Author Text
JIEE, vol. 60, p. 352; March 1922.  See also Electrician, London, England;
vol. 88, p. 315; 17 March 1922.
Source Text
theory, navigation, UK, airborneKeyword Text
The paper criticises the differences between directional transmission and
reception as used in navigation and describes in particular a number of
directional transmission methods which have been developed by the Royal Air
Force.  These methods include several in which the determination of a bearing
depends on the timing of the moment of equality of signals as heard in the
receiver, and also include a new class of directional transmitters in which a
characteristic of the radiation, such as a particular wave-length, is allotted to






Radio Direction Finding as Aid to NavigationTitle Text
Dunmore, F. W.Author Text
Shipping, pp. 10-12 and 16; 25 April 1922.Source Text
navigationKeyword Text
Provision of radio-direction-finding equipment on board ship may eliminate






Short-Wave Directional Wireless TelegraphyTitle Text
Franklin, C. S.Author Text
JIEE, vol. 60, p. 930l 1922.  See also Electrician, London, England; vol. 88,
pp. 593-94; May 1922.
Source Text
HF, LF, UK, communications, propagationKeyword Text
Reference is made to the early experiments of Hertz with radiation of short
wave-length.  Marconi's discovery of the increased range with longer wave-
lengths took attention away from short wave-length radiation, but the author
considers that the more extended use of wireless will necessitate the use of
directional aerials to avoid jamming, and for directional work short wave-
lengths offer advantages.  There are two classes of directional aerial systems:
 (a) In which the directional properties are nearly independent of the
dimensions, as in the frame aerial, and (b) those where directional properties
are dependent on aerial dimensions and wave-length, and this group is
subdivided into (1) reflector systems, (2) aerials at right angles to working
direction and with phase adjustments, and (3) Beverage long receiving aerial.
The author has experimented with the reflector system and with Marconi in
1916, worked with wave-lengths of 2 and 3 metres.   The only interference
was due to irregular disturbances of motor-boat and motor-car magnetos
which emit wave-lengths of 0-40 metres.  Using a selected crystal detector
and reflectors of wire, or strips, arranged in the form of a cylindrical parabola
and tuned to the wave, it was found that good directional properties could be
obtained with reflectors properly proportioned to the wave-length, but the
attenuation over sea was very high and the maximum range was 6 miles.
These experiments were continued in 1917 at Carnarvon with a 3-metre wave,
and as an outcome it was found there is a very rapid increase of the strength
of the electric field with the height above ground, and the rate of increase
appears to be a function of the ratio of height to wave-length.  The range now
obtained was 20 miles when the transmitter was 600 ft above sea-level and
receiver 300 ft, but although there was a clear air line the signals increased in
strength with height, whilst at sea-level the range was only 4 miles over sea.
In 1919 experiments were continued at Carnarvon with valve transmitters to
produce a unidirectional telephone system with a 15-metre wave and 200-watt
valve transmitter.  This gave strong speech at Holyhead, 20 miles distant, and
later a range of 70 nautical miles, and it was found there was no diminution in
strength after passing the horizon line from Carnarvon.  Further experiments
were carried out in February, 1921, between Hendon and Birmingham, and
good speech received up to 66 miles on a motor-car and fair speech at
Birmingham.  Later tests between Frankley and Hendon, a distance of 97
Abstract Text
miles, employed a 2-valve, 700-watt transmitter.  Average measurements
indicate that the energy received when both reflectors were used was 200
times that received without the reflectors, and this result contradicts the
suggestion that the polar curve taken locally differs from the polar curve taken
distantly.  In these experiments a duplex telephonic system was used, and
whilst trouble occurred due to induction in neighboring structures, it was
noted practically no distortion of speech occurred, and it was proved that
wave-lengths of the order of 20 metres are quite capable of providing directive
commercial services over considerable ranges and with greater relative
secrecy.  Further experiments were conducted with reference to position-
finding at sea and a working range of 7 nautical miles obtained with an
accuracy of 2.8º.  These experiments were conducted with a compass
arrangement in which different signals were given at different points of the
compass, and instead of reading maximum signals the mid-point of
occurrence and cessation of signals used.  A stop-watch method can also be
used, but has disadvantages.  In replying to the discussion, the author





Notes on the Design of the Closed Coil Receiving SetsTitle Text
Hollingworth, J.Author Text
Wireless World, vol. 10, p. 351; 17 June 1922.Source Text
loopKeyword Text
Experiments are described relating to the most effective arrangement of coil
and amplifier for the reception of wireless signals.  It appears that the size of
wire used in the coil is a matter of minor consideration.  It only becomes a
deciding factor when the losses in the amplifier are negligible.   The latter
implies a transformer at any rate between the first two valves, and if this be
designed so as to make the apparent resistance of the set practically zero,
the set will be extremely unstable and liable to oscillate at the least
provocation.  For reliable stability it appears that a certain amount of
resistance is necessary, which may as well be incorporated in the wire of the
coil as added separately.  It is an advantage to use coils of as large an area
as circumstances will permit, as by doing this the ratio area-turns/inductance
can be kept up, and larger induced emf's obtained for a given value of the coil
inductance.  With a pure resistance amplifier as large a value of tuning






The Direction and Intensity of Waves from European StationsTitle Text
Pickard, G. W.Author Text
Proc. IRE, vol. 10, pp. 161-175; June 1922.Source Text
history, ionosphere, propagation, aurora, sunrise,
sunset
Keyword Text
Experiments made for studying the variations of the apparent bearings and
intensities of reception of European radiotelegraphic stations are reported.  In
1908 the author discovered the unfavourable influence of a river upon the
apparent bearing of a station.  But other causes, generally attributed to the
influence of the Heaviside layer, produce other types of errors, the study of
which was the purpose of the present experiments.  The coil aerial employed
for the experiments was 10 ft square, 20 turns, 1 inch apart.  Large
condensers were used for tuning purposes:  0.013 mdf for Nauen and 0.045
mfd for Bordeaux.  The polar curve diagram given by the frame aerial for the
Marion station, 150 km apart, was regular.  The station was established at
Seabrook Beach, a low, sandy strip of land, some 3 metres above high-tide
level, on the Atlantic Ocean.  The great circles passing through Seabrook
Beach on one side and either the Nauen or the Bordeaux stations on the
other side run grazingly along the U. S. coast.  Over a thousand observations
were made in the month of August 1921.  In no single instance was there an
uncertainty as to the null point:  no sudden changes in direction were
observed, the bearings simply drifting from side to side of the mean bearing:
no marked changes in bearings occurred either at sunrise or sunset.  All the
deviations both of Bordeaux and of Nauen were found to be to the east of the
true bearing.  They were generally small during the first part of the month and
increased markedly during the last week of August.  Concurrently with the
bearings, intensity measurements were made by using a comparison method
described in the paper.  It was found that both for Bordeaux and Nauen the
signals rose appreciably in intensity coincidently with the periods of
maximum deviation from true bearing.  On the night of September 1-2, 1921, a
strong aurora developed.  The Bordeaux station was sending.  The aurora
seemed to be without effect upon either the bearing or the intensity of
Bordeaux:  even statics came in from about the normal bearing and with the
usual intensity, during the phenomenon.  At the same time a few bearings of
European stations were taken on some U. S. stations, which, with the
exception of Glace Bay, were received entirely overland.  Only the San Diego
station showed a large persistent error of about 10 degrees.  The other
stations gave small deviations, of the same order as those observed for the
European stations.  (Science or engineering abstract, formal literature,
Abstract Text





Radio Direction FindingTitle Text
Dunmore, F. W.Author Text
Pacific Mar. Rev., vol. 19, no. 7, pp. 404-407; July 1922.Source Text
navigationKeyword Text
Methods of radio direction finding as aid to navigation; relative advantages of






Frame Aerials and Errors in BearingsTitle Text
Bellini, E.Author Text
Electrician, London, England; vol. 89, pp. 150-151; August 1922.Source Text
tilted loop, compensated loop, night effect,
polarization error, loop, BT loops, errors, ionosphere,
horizontal polarization
Keyword Text
ABSTRACT NO. 1:  Some early experiments on elimination of night effect by
rotation of the loop on both axes.  ABSTRACT NO. 2:  Bearings of sending
stations obtained by using frame aerials are often wrong, especially on
summer nights.  In a former article, the author has set forth the hypothesis
that these errors are due to the influence of the Heaviside layer.  In order to
avoid these errors it should, therefore, be sufficient to suppress the reception
from the image of the transmitting station with respect to the Heaviside layer,
considered as a mirror.  This could be obtained by letting the frame turn
around a horizontal, as well as round a vertical axis.  The errors must
disappear when the plane of the frame is at right angles to the direction of the
image.  The indication that this position is reached should be given by the
obtaining of a good zero position.  The experiment made verified all the
provisions except one.  The good zero position was obtained not when the
plane of frame was at right angles to the direction of the image, but when this
plane was symmetrical to this position with respect to the vertical.  No
conclusion is drawn from the experiments, but further observations are









Inst. Radio Eng., Proc. 10, pp. 215-238; August 1922.Source Text
telegraphyKeyword Text
The author deals generally with recent developments in radio telegraphy.
Reference is made particularly to the use of short electric waves and the use
of reflectors; and to the rotating, short wave, directional transmitter at
Inchkeith.  Such short wave-lengths are quite capable of producing a good






Resistance and Capacity of Coils at Radio FrequenciesTitle Text
Morecroft, J. H.Author Text
Inst. Radio Eng., Proc. 10, pp. 261-286; Disc. 287-289; August 1922.Source Text
loop resistance, designKeyword Text
Three methods of measuring the radio-frequency resistance of coils are
described:--(1)  Alternating-current bridge method; (2) variation of resistance;
(3) variation of reactance.  In all cases continuous-wave excitation is used,
the power source in all the measurements described being a 10-watt valve
oscillator.  Measurements were made of the variation of resistance of various
coils, both of solid and stranded wire, as the frequency was increased from
zero to 500,000 cycles.  The results are given in graphical form, and show
that the variation does not follow any simple law.  The resistance of "tapped"
coils was also investigated, as well as the increase of resistance due to the
presence of neighbouring coils.  The internal capacities of various coils of
different shapes were measured, and the effects of the material of the frame or
bobbin on which the coils were wound, of moisture, shellac, terminal
connections, etc., on the resistance and capacity of coils were investigated.
Finally, solid wire and stranded wire are compared at various frequencies, and
numerical data are given on the possible resistances obtainable in actual
receiving sets.  All the results are exhibited graphically. (Science or
engineering abstract, formal literature, English language/USA abstract,






Effective Capacity of Pancake CoilTitle Text
Breit, G.Author Text
Phil. Mag.,  vol. 44, pp. 729-740; October 1922.Source Text
loop designKeyword Text
In a former paper, the author has defined the "effective capacity" of an
inductance coil, and discussed the conditions of its existence and methods of
determining it.  He here applies his method to the case of a spiral coil, which
he terms a pancake coil.  The methods used are frankly approximate, but
considered sufficiently accurate for the purpose.  His method consists in first
computing the distribution of charge on the coil which will satisfy the law
assumed for the potential distribution.  Then he determines M(χ), a factor of
the integral constituting the effective capacity C0.  This is done for three cases
- the coil unearthed problem is simplified by the use of elliptical coordinates,
and the solution obtained in terms of Legendre functions.  The remainder is
ordinary integation.  The results of the calculation are that, expressed in
micro-microfarads, the capacity of the coil when earthed at the centre is
0.567 Ka*micromicrofarad; when earthed at the periphery it is 0.330; and
when insulated it is 0.252, where a is the radius of the coil and K is the
dielectric constant of the medium.  The formulae for the earthed capacities is
verified on a hexagonally wound spiral, where α is taken as the mean of the
radii of the inscribed and escribed circles, the dielectric being air.  The
calculated and measured values were in each case 16micromicrofarad and
9respectively.  Measurements were not made more accurately than







Reception Disturbances of Atmospheric Electric NatureTitle Text
Stoye, K.Author Text
Jahrb. d. drahtl., vol. 20, pp. 303-305; October 1922.Source Text
weather errors, weather modulations, sunrise,
thunderstorms
Keyword Text
Up to the present, atmospheric disturbances have been classified into about 3
classes.  As a result of numerous observations in the Rhine neighbourhood in
1915-1917, ten classes were prepared as follows:  (1) Prevailing weather type.
 Strong whistle dwindling to hiss; (2) Mist type - weak hiss; (3) Breaking up of
clouds type - groups of crashing types; (4) Cirrus type - "burr" sounds; (5)
Lightning type - more pronounced than (4); (6) Squally wind type - growls; (7)
Cumulus type - short sharp cracks; (8) Thunderstorm cumulus type - groups
of sharp cracks; (9) Sunrise type - combination of types (3), (9), and others.
Directional observation of certain types were possible, particularly in the case






Radio-Acoustic Methods for Determining the Position of Ships at SeaTitle Text
Marti, P.Author Text
Onde Elec., vol. 1, pp. 444-454; November 1922.Source Text
acoustical direction finding, distance, range, acousticKeyword Text
ABSTRACT NO. 1:  Description of an acoustical method of D/F.  Radio is
used only as a tune reference.  ABSTRACT NO. 2:  The determination of the
position of a ship not too far from land may be found in the following manner.
A coast station is equipped with a wireless direction-finding equipment and
also with one or more hydrophones situated at known positions on the sea
bed and connected by cables to the receiving station.  Wireless
communication having been established between the ship and the shore
station, the ship gives the exact time of the explosion of a suitable depth
charge.  The shore station notes the time of arrival of the explosion wave at
one of the hydrophones and then calculates the distance of the ship from the
time interval and the known velocity of sound in sea-water.  The direction of
the ship is known from the wireless direction-finding apparatus, and so the
ship is located.  If two hydrophones are used, about 3 or 4 km apart, in
conjunction with a time-recording apparatus, the ship's position may be
located without the wireless direction-finding gear.  It is, of course, necessary
to have an exact knowledge of the velocity of sound in sea-water.  A detailed
account of an investigation carried out at Cherbourg on the effect of various
factors (salinity, temperature, pressure) on the velocity of sound in sea-water
has been given in Annales Hydrographiques, 1919-1920.  The results obtained
give a mean velocity of very nearly 1500 m per sec.  The velocity should
diminish by 36 m per sec on passing from water of mean salinity to fresh
water, and should increase by 2.5 m per sec for an increase of temperature of
1ºC.  The velocity should increase by 1.5 m per sec for a pressure increase of
10 atm., corresponding approximately to a depth of 100 m. French










Onde Elec., vol. 1, pp. 501-517, 577-587; November-December 1922.Source Text
theory, field strength, VLF, LF, night effect,
polarization, direction finding
Keyword Text
ABSTRACT NO. 1:  Experiments with the diffraction of 10,000 to 25,000
meter waves.  The straight-field polarization by day for those waves is
changed to an elliptical one by night-effect.  Qualitative and quantitative
results.  Comparison with Austin's, and Fuller's formulas.  ABSTRACT NO. 2:
 A prolonged series of observations of the field, direction and intensity has
been made for a number of stations, and the results are given in the present
paper.  Diagrams constitute the chief interest of the paper.  Some of these
show the variations in direction-finding observations at different times of the
day and for different months of the year.  Others show the variations in
intensity of the emf (in microvolts per metre) produced at Meudon by the
stations Lafayette, Nantes and Rome.  For details the original paper should








Annales des Postes, vol. 11, pp. 1240-1263; November-December 1922.  See
also Science Abstracts, vol. 26, p. 125; 1923.
Source Text
loop, sense, night effect, shipboard, reradiation,
airborne, BT loops, bent antenna
Keyword Text
This article deals in an elementary manner with the principles of
radiogoniometry.  After referring to the theory of reception with a frame aerial
and the method of the four zeros of reception for determining the direction of
propagation of electromagnetic waves, the author explains the dissymmetry
introduced in the circuit by the receiving triodes and describes the special
condenser for reestablishing the capacity equilibrium of a frame with respect
to the earth.  The unilateral system is briefly indicated.  The errors produced
by lack of uniformity in the earth, summer-night errors, and metallic masses
of ships are discussed at some length.  The author also deals with
applications of radiogoniometry to aeroplanes, the Bellini-Tosi system and the






The Effect of Underground Metal Work on Radio-Direction FindersTitle Text
Smith-Rose, R. L., and Barfield, R. H.Author Text
Wireless World, vol. 11, p. 165; November 1922.Source Text
site, errors, underground, scatteringKeyword Text
D/F errors related to buried conductors are summarized.  Authors proved that
in a site where there exists a large metallic object, even though buried to a
depth of 8 ft., serious errors can be found.  If this mass has a large length-to-
width ratio, the errors become much more serious than those of metallic






Simultaneous Occurrence of Atmospherics IITitle Text
Baumler, M.Author Text
Jahrb. d. drahtl., vol. 20, pp. 456-457; December 1922.  From the
Telegraphentechn. Reichsamt.
Source Text
atmospherics, sferics, interferenceKeyword Text
Analysis of observations of atmospherics made at Hamburg, Strelitz, and
Berlin shows that for 100 atmospherics observed at Strelitz, 90 were observed
at Hamburg, 69 being simultaneous.  For 100 at Strelitz, 318 were observed
at Berlin, 93 being simultaneous.  In a third series, for 100 observed at
Strelitz, 110 were observed at Hamburg and 543 at Berlin, 74 being observed
simultaneously at all three places.  Discussion of the results leads to the
conclusion that the origin of atmospherics observed simultaneously is







A Study of Radio Signal FadingTitle Text
Dellinger, J. H., Whittemore, L. E., and Kruse, S.Author Text
Bureau 0of Standards, Sci. Papers, No. 476, pp. 193-230; 1923.Source Text
fading, ionosphere, HFKeyword Text
Fading is defined as rapid variation of signal intensity at constant wave-length
during reception, as distinct from "swinging," when the wave-length varies.  An
example of fading is given.  This is most pronounced on short wave-lengths, is
small above 400 m, and is most pronounced at night.  The increase in the
number of short wave transmitters renders investigation necessary and this
should be carried out simultaneously by many observers.  A scheme of
investigation was drawn up in 1920 by the American Radio Relay League and
the Bureau of Standards and preliminary tests carried out with 17 sending and
243 receiving stations confined to north-east United States.  Transmitting
stations were of both spark and valve type, but chiefly 1-kw.  60-cycle, non-
synchronous spark sets, at 200 metres wave-length.  The recorders were of
the "tuned plate regenerative" type, the circuit being illustrated.  Details of
signals transmitted are given.  Various methods of recording signals are
considered and the method adopted was aural reception with a standard form
of chart to indicate variations of signal strength, weather, etc.  Examples are
given as to how closely qualitative records agreed, when made independently
by two observers on the same instrument.  The various tests are then
described and the method of analysing the data, curves being given to
illustrate "traveling," "similar," and "inverse" curves.  The analysis was
conducted by means of a tabulating machine.  Results are given as regards:
(1) Wave-length, (2) barometric conditions on transmission, (3) barometric
gradient on signal strength, (4) temperature gradient on signal strength, (5)
temperature gradient on fading, (6) effect of clouds on fading, (7) effect of
clouds on signal strength, (8) effect of clouds on intensities of strays, (9)
occurrence of various degrees of fading, (10) fading and nearby wire lines.
Theories of fading are then considered.  The structure and boundaries of the
atmosphere are (a) earth's surface, (b) troposphere (10 km in height), (c) a
radio-active layer which is not, however, well established, (d) stratosphere, or
isothermal layer, ionised in sunlight only (e) permanently ionised conducting
Heaviside layer, the boundary of which varies and which is the region of
permanent aurora.  In daylight transmission the waves cannot reach the
Heaviside layer, because of the ionised stratosphere and they travel along the
earth's surface and are absorbed there.  At night the waves reach the
Heaviside layer and travel without appreciable absorption, but because of
irregularities of the Heaviside surface the waves may vary rapidly in intensity.
Abstract Text
It was shown intensities varied from (a) no absorption, (b) absorption as
present during daylight.  The inference is drawn that the parts of the wave
which travels along the Heaviside layer is either completely absorbed or
completely unabsorbed, and in the former case the conditions are similar to
the daylight propagation.  Within a distance in which absorption at the earth's
surface is negligible there is no fading and day and night intensities are equal.
 Other theories are considered, such as those of reflection and interference
and changes in direction of propagation of the waves.  Tests have shown the





Directive Radio Transmission on a Wave-Length of 10 MetresTitle Text
Dunmore, F. W., and Engel, F. H.Author Text
Bureau of Standards, Sci. Papers, no. 469, pp. 1-16; 1923.Source Text
directivity, HFKeyword Text
Reference is made to Marconi's recent work on short wave-length
transmission and the advantages of short waves for directive work.  The
authors have experimented on a 10-m, wave-length using at the transmitting
end a parabolic cylindrical reflector.  The apparatus is described in great
detail, with dimensions to enable other investigators to continue the
experiments.  The transmitter was a 50-watt tube of the coated filament type,
inductively coupled to a balanced aerial and counterpoie.  This was placed at
the focus of a grid parabolic reflector, each wire of which was tuned to 10
metres.  The focal distance was 1/4 of the wave-length.  The radiative
properties of this reflector are discussed in detail.  The receiving apparatus
was a 3-valve instrument coupled to a frame aerial capable of orientation, and
intensities of signals were quantitatively recorded by means of a
thermocouple.  The results obtained, under various conditions with fixed
receiver and rotated transmitter, are shown by polar diagrams.  These
demonstrate the effect of detuning and tuning each wire of the reflector, effect
of increasing the reflector aperture, effect of removing alternate wires, and
effect of increasing the wires.  The results show a remarkable directive action,
and the conditions of directional working are:  (1) The source of waves should
be exactly at the focus, (2) the reflecting wires should be in resonance with
the source, (3) the width of reflected wave front is dependent on the size of
the aperture.  Further experiments on the reflective action of buildings, with
most pronounced effect, are detailed.  With a heterodyne receiver
experiments were conducted over a distance of 2 miles, and it was remarked
that strays were not heard at all on this small wave-length.  Telephony






Causes of Errors in Direction FindingTitle Text
Heiligtag, T.Author Text
Jahrb. d. Draht., vol. 21, p. 77; 1923.Source Text
Heiligtag effect, error, multipath, loop, lateral
deviation, wave interference
Keyword Text
An investigation is made of the directive effect with a frame aerial influenced
by two waves of the same frequency, but with different directions, intensities,
and phases.  The results lead to an explanation of errors, such as false







Wireless Direction-Finding in Steel ShipsTitle Text
Horton, C. E.Author Text
JIEE, vol. 61, p. 1049; 1923.Source Text
shipboard, theory, errors, calibration, reradiation,
modeling, scaling, navigation, UK
Keyword Text
The advantages of position-finding work being carried out upon the ship itself
instead of by special shore stations are discussed in favour of the first
method.  A very interesting section then deals in detail with the calibration of
the direction finder, both practically and theoretically, as regards secondary
deviations due to masts, funnels, stays, etc.  The effect of wave-length is also
considered and then the effects of neighboring aerials, where, as on a man-of-
war, there are multiple aerials.  Means of reducing inductive fields by relative
arrangements of the direction-finding aerials as regards funnels are then
described.  A very neat laboratory method of ascertaining the minimum
position of deviation in any given case is given.  Briefly this consists in
passing a steady current through a large sheet of zinc in which holes are cut
to represent the relative disturbances of water, guns, etc., and the position is
found where the flow of current is most uniform, which is similar to the case of
alternating wireless currents.  Limitations of the analogy are mentioned and
the actual method of measuring the angle of deviation is illustrated.  Final
sections deal with methods of correcting deviations, the disposition of the
direction-finding office, and the use of an automatic compass repeater to give






Some Polar Diagrams of Reception for Systems of Spaced AerialsTitle Text
Keen, R.Author Text
Some Polar Diagrams of Reception for Systems of Spaced Aerials, Yearbook








A Discussion of the Practical Systems of Direction-Finding by ReceptionTitle Text
Smith-Rose, R. L., and Barfield, R. H.Author Text
R. R. B. Spec. Rpt. No. 1, H. M. Staionery Office; 1923.  See also
Engineering, vol. 116, p. 305; 1923.
Source Text
loop, BT loops, shipboard, navigationKeyword Text
This article is an abstract of Radio Research Board Special Report No. 1,
which is entitled:  "A Discussion of the Practial Systems of Direction Finding
by Reception."  The Bellini-Tosi, single loop, and Robinson systems are
compared experimentally and shown to give substantially the same results,
each of the three systems having, however, its own special conveniences,






The Error Angle in Wireless Position FindingTitle Text
Stenzel, H.Author Text
Jahrb. d. Draht, vol. 12, p. 221; 1923.Source Text
errorsKeyword Text





Radio-Acoustic Marine Direction-FindingTitle Text
Wood, A. B., and Browne, H. E.Author Text
Proc. Phys. Soc., vol. 35, pp. 183-189; 1923.Source Text
acoustic, range, distance, navigation, shipboardKeyword Text
A description of a means of locating the position of a ship at sea by the
emission of a radio "dash" simultaneously with the firing of a small charge in
the sea.  A station on shore records the arrival of the radio signal, and also of
the explosion wave at a number of hydrophones suitably disposed in known
positions on the sea bed.  The times of travel of the explosion wave, and
hence the distances from the charge to each hydrophone, are indicated by an






Radiogoniometry of Atmospheric Eddies and Weather PrognosticationTitle Text
Rothé, E.Author Text
Onde Electrique, vol. 2, no. 13, pp. 7-18; January 1923.Source Text
direction finding, weather, sfericsKeyword Text
Different types of eddies or discharges; following or recording thunder storms






The Effects of Local Conditions on Radio Direction FindingTitle Text
Smith-Rose, R. L., and Barfield, R. H.Author Text
JIEE, vol. 61, pp. 179-191; disc., 191-196; January 1923.Source Text
site, errors, reradiation, scattering, urban direction
finding
Keyword Text
Direction finding errors related to the presence of telephone lines are
reviewed.  An account of experiments carried out by the Sub-Committee of
the Radio Research Board on wireless direction finding, to determine the
errors which are produced by the immediate surroundings of the installation.
The experiments, which are made with a direction finder of the Robinson type,
provide quantitative data as regards the effect of metal-work, coils, aerials,
overhead wire, and trees situated in the immediate vicinity.  The effect of






Atmospherics and Methods of SignallingTitle Text
Eccles, W. H.Author Text
Wireless World and Radio Rev., vol. 11, pp. 662-665; 17 February 1923.Source Text
UK, morse code, communications, interference,
atomospherics
Keyword Text
This is a presidential address to the Radio Society of Great Britain.  After
giving an account of the present position in regard to atmospherics, the author
suggests that possibly better results might be obtained by departing from the
Morse code and employing instead (1) two notes, or (2) three notes, the







Effective Heights of AerialsTitle Text
Eckersley, P. P.Author Text
Electrician, London, England; vol. 90, pp. 134-135; 9 February 1923.Source Text
effective height, history, theoryKeyword Text





The Error Triangle in Wireless Position FindingTitle Text
Stenzel, H.Author Text
Jahrb. d. drahtl., vol. 12, pp. 221-229; April 1923.Source Text
fix, fixing, cocked hat, location, net, triangulation,
shipboard, navigation, least squares, shipboard, naval
Keyword Text
If the position of a ship is determined by taking bearings on three transmitting
stations, the direction lines will not meet in a point because of the errors in
the directions.  The intersections form a triangle, and the object of the paper
is to show how to find the most probable position of the ship by means of the
method of least squares.  The properties of the desired point are investigated;
it is shown that in every triangle there is one and only one such point, and a







Compensation of Radiogoniometer CoilsTitle Text
Mesny, R.Author Text
Rev. Gen. D'El., vol. 13, pp. 773-780; May 1923.Source Text
goniometer, loop, errors, polarization error,
compensation, France
Keyword Text
An explanation is given of the nature of the dissymmetry introduced into coils
used for D/F work not only by the apparatus connected to them but also by
the emf's applied to the coils.  The author establishes the general equations
for a coil employed as a goniometer.  The paper concludes by a study of the
compensation of a turning field, and of the modifications which should be






Directional Observations of Atmospheric DisturbancesTitle Text
Watson-Watt, R. A.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 102, ser. A, pp. 460-478; January 1923.
See also Phi. Mag., vol. 45, Ser.  pp 1010-1026; May 1923.
Source Text
UK, sferics, weather, direction findingKeyword Text
Experimental data establishing the diurnal and seasonal variations of the






Possibilities of Wave Propagation Studies with ModelsTitle Text
Brillouin, M.Author Text
Comptes Rendus, vol. 176, pp. 1776-1779; June 1923.Source Text
scaling, modeling, model, propagation, theory,
conductivity scaling, ionosphere
Keyword Text
The qualities of a good model are discussed.  The lengths x, y, and z, the
time, t, and the resistivity, e, should be modified in the same ratio.  The
dielectric constant and the magnetic permeability remain the same, but the
conductivity must be multiplied by 1000 and the conductibility of the
atmosphere, depending on the number of ions, must be multiplied by 1000.
The Heaviside layer can be made with a metallic screen.  The terrestrial







Theory of the Beverage AntennaTitle Text
Busch, H.Author Text
Jahrb. d. drahtl., vol. 21, pp. 290-312; May, and pp. 374-390; June 1923.Source Text
wave antenna, theory, Beverage antenna, directivityKeyword Text
In the first part of this paper theory is given relative to the use of the Beverage
antenna, for receiving waves in the direction of its length.  The second part
considers the behaviour of such antennae for waves coming in any direction,
and discusses the directive properties.  It is shown that for a horizontal
antenna in which end reflection is hindered by a suitable end resistance, the
potential amplitude increases approximately in direct proportion to the
distance from the earthed end, providing that the damping is small and the
propagation velocity along the wire is equal to that of light.  If the length is of
the same order of magnitude as, or greater than, the wave-length of the
received waves, the end potential is practically independent of the
arrangements at the initial point, which may be earthed direct, or through a
resistance, or may even be insulated without making much difference to the
end potential.  The condition for suppression of end reflection is found not to
be same as given by the ordinary theory for infinitely long cables.  Formulae
are deducted for the end resistance.  The energy collected from the incoming
wave by a Beverage antenna is shown to be proportional to the square of the
antenna length, inversely proportional to the square of the wave-length, and for
short waves is of the same order as that of a high antenna.  Polar diagrams
are given illustrative of the directive effects under various conditions.  When
the antenna length  is a large multiple of the wave-length, signals are only
received through a small angle  on either side of the line of the antenna.






The Wave Antenna (Beverage Antenna)Title Text
Beverage, H. H., Rice, C. W., and Kellogg, E. W.Author Text
AIEE, vol. 42, pp. 258-269, March:  372-381; April: 510-519, 636-644; June:
and pp. 728-738; July 1923.
Source Text
wave antenna, transmission line, theory, Beverage
antenna, theory
Keyword Text
The present paper deals with the wave antenna which has not only marked a
distinct advance in the reduction of interference and "static," but because of
its aperiodic nature and effectiveness as an energy collector, has made
possible the simultaneous reception of a large number of messages by one
antenna, and the automatic relaying of the messages over land wires.  The
use of two wires is not an essential feature of the wave antenna but permits
flexibility in the location of the receiving station.  In its elementary form the
wave antenna consists of a straight horizontal conductor of the order of a
wave-length long, parallel to the direction of propagation of the desired signal,
with the receiving circuit located at the end farthest from the sending station
and with the end nearest the sending station grounded through a resistance of
the proper value to practically prevent reflections.  Under these conditions the
desired signal waves produce comparatively feeble currents at the end
nearest the sending station and strong currents at the receiver end, while
disturbances coming from the opposite direction cause feeble currents at the
receiver end and strong currents at the end farthest from the receiver (nearest
the transmitting station).  This comparative immunity of the receiving set to
disturbances coming from a direction opposite to the desired signal is lost if
reflections are permitted to occur at the end farthest from the receiver.  The
growth of current in the direction of travel of the space wave depends on the
velocity of propagation of waves on the antenna in comparison with the
velocity of the space waves, the received current being strongest if the two are
equal.  If the characteristic wave velocity of the antenna is less than that of
the space waves (or less than the velocity of light) increasing the length of the
antenna increases the received current up to a certain point, after which
further increase in antenna length reduces the received current.  The length for
maximum signal depends on the velocity ratio and wavelength.  The slower
the antenna or the shorter the wavelength received the shorter the length for
maximum signal.  It is very frequently the case, however, that the best
directive properties are obtained with an antenna longer than that which gives
the strongest signal.  The effect of the space wave is to produce in the wire a
signal frequency electromotive force which affects the different parts of the
antenna progressively as the space wave passes over the line.  On this basis
Abstract Text
the received current can be calculated in terms of the frequency and intensity
of the induced electromotive force, the direction of the space waves and the
length and electrical constants of the antenna.  By assuming the direction to
be changed while all other factors remain the same, and calculating the
relative value of received current for various directions of signal wave, we can
determine the directive properties of the antenna.  The result is best shown by
means of a polar directive curve.  Directive curves are given which bring out
the effects of antenna length, relative to the wavelength, velocity of
propagation, and line attenuation.  In general, it is found that moderate line
losses are not appreciably detrimental to the directive properties of the
antennas, while the fact that velocities obtainable with unloaded lines are
materially below that of light, results in an actual improvement in directive
properties in most cases.  As a rule the longer the antenna the sharper its
directive curve.  While it is possible to obtain fair directive properties with
antennas less than a half wavelength long, this length is considered about the
shortest that can be recommended.  By a process of balancing, it is possible
to produce a "blind spot" or direction of zero reception, at any angle more
than 90 degrees from the signal.  One method of obtaining this result is by
producing reflections of certain phase and intensity at the end opposite to the
receiver.  Reflections at the receiver end of the antenna, on the other hand, do
not alter the directive properties of the antenna.  Data on wave velocity and
line losses on an existing antenna can be obtained by means of a radio
frequency oscillator and one or two hot-wire milliameters.  Measurements
taken by the writers show much higher attenuation and lower velocities for
ground return circuits than for metallic circuits.  The mean depth of return
currents at the longer radio wave lengths appear to be of the order of several
hundred feet.  The more wires in multiple in the antenna, the lower the velocity
and the higher the rate of attenuation.  Reduction of atmospheric disturbances
or "static", has probably received more attention from experimenters than any
other one phase of radio reception.  Of the various lines of attack none has
been more fruitful than the employment of directive receiving systems.  Every
increase in directivity has resulted in an improvement in stray ratio.
Conditions on the eastern coast of North America are especially favorable for
taking advantage of differences in direction, for the European stations are to
the northeast while the predominating direction of static is from the
southwest.  Various practical engineering problems in connection with the
wave antenna, including its application to short wave reception, are discussed







Onde Elec., vol. 2, pp. 275-289, 345-357; July, August 1923.Source Text
propagation, theory, sea path, ionosphereKeyword Text
As far as wave propagation is concerned, the ocean may be considered as a
perfect conductor; one must take into account the conductivity and dielectric
constant of the ground.  One must appeal to an atmospheric ionization to







Directional Wireless Telegraphy in AircraftTitle Text
Chandler, C. K.Author Text
JIEE, vol. 61, pp. 803-811; July 1923.Source Text
airborne, errors, reradiation, calibrationKeyword Text
A short description of aircraft D/F equipment is given, and the errors which
arise are considered.  Some of the errors are traced to currents in the bracing
wires of the plane and to lack of good connections between bracing wires and







The Kolster Radio CompassTitle Text
Zeh, G. H.Author Text
Pac. Mar. Rev., vol. 20, no. 7, pp. 329-331; July 1923.Source Text
compassKeyword Text





Loop Unidirectional Receiving Circuits for the Determination of the
Direction of Atmospheric Disturbances
Title Text
Austin, L. W.Author Text
Proc. IRE, vol. 11, pp. 395-397; August 1923.Source Text
blurring, null clearing, loop, errors, sense, sferics,
interference
Keyword Text
ABSTRACT NO. 1:  Describes the use of a balancing antenna, inductively
coupled to a loop for quadrature balancing.  ABSTRACT NO. 2:  Details are
given of an apparatus for determining the direction of atmospherics, consisting
of a balanced and a loop aerial with a commutator switch, so that the loop
aerial may be oriented to give equal intensity of signals on either position of
the commutator.  The author states that this method is more accurate than






The Kolster Radio CompassTitle Text
AnonymousAuthor Text
Pac. Mar. Rev., vol. 20, no. 9, pp. 415-418; September 1923.Source Text
compass, navigationKeyword Text
Practical navigating unit developed by Federal Telegraph Co., of California








Times Trade & Eng. Supp., vol. 13, no. 271, p. 13, September 15, 1923.Source Text
direction findingKeyword Text





Developments in Wireless TelegraphyTitle Text
Slee, J. A.Author Text
Engineering, vol. 116, pp. 410-411; 28 September 1923.  Paper read before
British Assoc., Liverpool, 1923.
Source Text
shipboard, telegraphy, navigation, communicationsKeyword Text
In this paper the author deals briefly with the main advances in commerical
marine wireless telegraphy that have taken place in the last year or so.  The
large transatlantic liners are now fitted with high-speed c.w. transmitters and
automatic recorders.  In the transmitter the keying is performed on the aerial
coupling, a resistance being connected in circuit when the key is up to
maintain a constant load on the value.  The receiver uses, both HF and LF
amplification, the latter being tuned and so forming a note fitter.  The recorder
used is of the MacLachlan type.  Another notable development is the use of
short-wave (6 meters) rotating beam stations.  The signals from these
stations have a range of about ten miles, and are detected by special
receivers mounted actually on the ends of the ship's bridge.  The revolving
beam is obtained by mounting the transmitter in a special parabolic reflector
system which is suitably rotated.  A contact finger is arranged so that a
special signal is emitted at every two points of the compass.  Reference is
also made to the improved results now being obtained with the standard
ship's D/F set; and some promie is given of a duplex telephony set for ship to










Mar. News, vol. 10, no. 6, pp. 76 and 84; November 1923.Source Text
submarine, shipboard, direction finder, naval,
portable, sounder, acoustic
Keyword Text
Portable submarine direction finder and submarine sounder suitable for






Radio Direction Finding by ReceptionTitle Text
AnonymousAuthor Text
Nature, vol. 112, no 2819, pp. 690-692; November 10, 1923.Source Text
direction finding, BT loops, loopKeyword Text
Discusses three principal systems of direction finding, namely, Bellini-Tosi,






Radiation from a LoopTitle Text
Mesny, R.Author Text
Onde Elec., vol. 2, p. 571; December 1923.Source Text
loop, theoryKeyword Text
ABSTRACT NO. 1:  By means of a potential vector, expressions are derived
for the electric and magnetic fiedls of a loop.  The mutual action of two loops
and the resulting errors are discussed.  ABSTRACT NO. 2:  It is sometimes
necessary to arrange several frame aerials in a confined space and the
question of their mutual interference becomes of importance.  Neither the
usual radiation formulae for large distances nor the mutual inductance
calculations for small distances give the desired information.  The author
derives mathematically expressions for the electric and magnetic field which
apply to all distances, provided only that the square of the dimensions of the
frame is small compared with the distance at which the fields are estimated.
The formulae obtained are used to find the reactions of two frames upon each
other, and in the case where one of the frames is used for direction-finding,
the error to be expected when the frames are various distances apart is found,
and it is shown that when the frames are tuned they should be separated by






Deviation Shift Due to Sand Movements on BeachTitle Text
AnonymousAuthor Text
U. S. Navy Dept. RG 2A 261; 1924.Source Text
site, site errors, sand dunes, navalKeyword Text
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Directive Type Radio BeaconTitle Text
Engel, F. H. and Dunmore, F. W.Author Text
Bureau of Standards, Sci. Papers No. 480, pp. 281-295; 1924.Source Text
beacon, navigation, airborneKeyword Text
This paper deals with a method of guiding a ship or aeroplane by means of
radio signals sent from a particular type of radio beacon.  The crossed-coil
antenna directive radio beacon consists of two coil antennae crossed at an
angle of about 135º with respect to each other, signals being transmitted
alternately from each coil antenna.  Waves are thus intermittenly propagated
directively from each coil, the intensity of the emitted wave with respect to the
plane of each coil varying in accordance with a figure-of-eight.  A receiving set
located any where on the line bisecting the angle between the two coils
alternately receives signals from each coil.  The intensity of the signals is the
same.  At any point not on the bisector of the angle between the two coils
signals of unequal intensity are received, the difference in intensity depending
on the location of the receiving set.  When used for beacon purposes, an
aircraft or ship equipped with the ordinary type of receiving set may keep on a
direct line to the beacon by navigating so that the signal strength from the two
coils remains equal.  The apparatus used is described and an account of its
experimental development given.  Results of actual test, both on ship and on
an aeroplane, are given.  On one test, at a distance of about 35 miles from
the beacon, there was found to be a zone of equi-signals a mile wide.  In
which sector no noticeable difference in intensity in the signals received from
the two coils could be observed.  Outside the sector, however, the two signals
were noticably unequal in intensity.  The point is made that while this aid  to
navigation may be effective only over definite courses it has the advantage
over the other methods that no special receiving apparatus is necessary, and
that it gives an immediate indication of any alteration in the course caused by






Radio Acoustic Method of Position Finding in Hydrographic SurveysTitle Text
Heck, N. H., Eckhardt, E. A., and Keiser, M.Author Text
U.S. Coast & Geodetic Survey, Special Publication no. 107, Serial no. 227;
1924.
Source Text
range, position, fix, acousticKeyword Text
Discusses hydrographic problem and installation details.  Describes






The Overworked Heaviside Layer Problem and a Possible AlternativeTitle Text
Howe, G. W. O.Author Text







Position Finding in Hydrography by a Radio-Acoustic MethodTitle Text
Keiser, M., and Eckhardt, E. A.Author Text
Phys. Rev., vol. 23, p. 785; 1924.Source Text
range, acoustic, fix, navigation, positionKeyword Text
The distance between two points is determinable by starting sound and radio
signals at one and observing the time interval between their arrivals at the
other.  No appreciable error results in assuming the arrival and departure
times of the radio signal to coincide.  The distance is determined by
multiplying the observed time by the sound velocity.  A ship making depth
soundings to be used in the preparation of hydrographic maps uses auxiliary
shore stations.  The ship is equipped for recording radio signals on a
chronograph drum and for transmitting sound signals.  At each shore station
a hydroplane receives the sound signal and auxiliary apparatus provides for
the automatic transmission of radio signals as a result thereof.  The ship
records the instant of firing a bomb as well as those at which the radio signals
from the shore stations arrive.  The travel ties of the sound through the water
from ship to each shore station are read from the chronograph chart.  They
are corrected for the lags which are currently determined.  The combination of
the computed distances gives the position of the ship on the chart.  The
operations of the ship are therefore independent of visibility.  This work was






Transatlantic Reception on a Frame AerialTitle Text
Schade, O.Author Text
Zeits. f. Hochfrequenztechnik , vol. 23, 4-5, pp. 78-79; 1924.Source Text
loop, communications, transatlanticKeyword Text
This article describes a receiver for receiving and recording the signals from
New Brunswick (North America), the receiver being at Elberfeld in Germany.
The aerial is a meter-square frame wound with thirty turns of wire.  A
photograph and a diagram of the circuit are given.  The receiver consists of
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Seymour, C., and Horton, C. E.Author Text
Exper. Wireless, vol. 1, p. 64; 1924.Source Text






The Reliability of Radio Direction-Finding for Navigational PurposesTitle Text
Smith-Rose, R. L.Author Text
The Reliability of Radio Direction-Finding for Navigational Purposes, Year
Book of W. T., p. 585; 1924.
Source Text






Wireless Telegraphy and Atmospheric ConditionsTitle Text
Stoye, K.Author Text
Zeits. f. Hochfrequenztechn, 23, 6, pp. 87-88; 1924.Source Text
sunspots, atmospheric errors, direction findingKeyword Text
In a previous paper, the author showed that there was a definite connection
between atmospheric conditions and errors in direction-finding and diminution
in the intensity of received signals.  In the present paper the results obtained
by various observers are shown to confirm the author's results.  Other results
show a connection between direction-finding errors and atmospherics of the






D/F in the NavyTitle Text
AnonymousAuthor Text
Radio Electricite, vol. 5, pp. 15-16; January 1924.Source Text
navigation, shipboard, naval, coastal, fix, positionKeyword Text
Experimental results showing that the bearings given by coastal stations are
erroneous most of the time.  The result is much better if the indicating






The Beverage AntennaTitle Text
Bedeau, M. F.Author Text
Onde Elec., vol. 3, p. 86; January 1924.Source Text
Beverage antenna, wave antenna, transmission lines,
theory
Keyword Text
An account, mainly mathematical of the operation of the Beverage Antenna,
based upon the series of articles appearing in the Journal of the American








Eckersley, T. L.Author Text
Electrician, London, England; vol. 92, pp. 39-41; 11 January 1924.Source Text
Beverage antenna, wave antenna, transmission lines,
theory, UK
Keyword Text
This paper gives a simple explanation of the properties and operation of the
Beverage antenna.  Polar diagrams illustrating the directive properties of the






Meteorology and AtmosphericsTitle Text
Bureau, R.Author Text
Comptes Rendus, vol. 178, pp. 556-558; 4 February 1924.Source Text
weather, direction finding, atmosphericsKeyword Text
A comparison of radiogoniometric measurements of atmospherics with
corresponding meteorological data appears to show that atmospherics seem
to come from regions over which is passing a mass of fresh polar air, and that
atmospherics are noticably increased when the mass of air passes over high
mountains such as the Alps.  Instances are given of the occurrence of such
conditions.  The observations tend to show that the production of certain
atmospherics is favored by the rapid evaporation of snow fields situated at
high altitudes and with an air temperature lower than the melting-point.  On
the other hand, the apparent variations of direction of atmospherics with the
time of year, the hour of the day, and the geographic situation of the
observation posts, seem to indicate an action of the sun's rays on the snow






Direction-Finding on AeroplanesTitle Text
Franck, P.Author Text
Onde Elec., vol. 3, pp. 65-69; February 1924.Source Text
airborne, goniometer, quadrantal errorKeyword Text
Description of and data on an experiment with a radiogoniometer in an
aircraft.  An account of experiments carried out with a rotating coil fixed in a
Goliath aeroplane.  As a result of the observations made on a series of flights
a certain error has been observed.  This systematic error seems to be due to
the transmitting station, as it is observed to be reduced to zero when the
aeroplane is in such a position as to be in line with the aerial at the station.
After allowing for the quadrantal error due to the structure of the aeroplane, an






An Improvement in Frame Aerial ConnectionsTitle Text
Medlam, W. B., and Schwald, A. O.Author Text
Wireless World, vol. 13, pp. 669-673; February 1924.Source Text
loop, multi-turn, tapped turnsKeyword Text
ABSTRACT NO. 1:  This article treats the subject multi-turn; loop antennas in
which the correct number of turns for a specific frequency range are furnished
by taps.  In this case the turns ratio between the used and dead-end turns
has a large effect on the pick-up.  Also, practical methods of obtaining
balanced input-to-ground capacitites on balanced (loop) input systems are
briefly discussed.  ABSTRACT NO. 2:  This paper describes an investigation
into the effect of "dead-end" turns on the efficiency of a frame aerial.  It is
shown that if the natural wave-length of the dead-end turns is the same as
that of the tuned portion of the coil, then a considerable increase of signal
strength is obtained.  An extension of this consideration leads to an
arrangement in which the whole coil is tuned with a variable condenser in the
usual manner while the receiver is connected across a portion of the coil only.
 The authors state that by this means the signal strength may be increased
some two or three times, and further that this system of connections gives
greater stability with sensitive amplifiers or reflex circuits.  With the grid of the
receiver connected to one end of the coil the best position for the filament
connection is found to be at that point of the coil which is at earth potential.
This is usually rather nearer the grid connection than the middle of the coil.
The effect is explained as being due to the various capacities to earth of the






The Radio Equipment of the Steam Yacht 'Elettra'Title Text
Payne, E. A.Author Text
Inst. Radio Eng. Proc., 12, pp. 9-27; February 1924.Source Text
Marconi's yacht, naval, shipboardKeyword Text
Gives a detailed description of this vessel, originally named the Rovenska,
with particulars of the steering-gear, etc.  The vessel is now the pleasure
yacht of Signor Marconi, and comprises a very complete wireless equipment,
both for telephony and telegraphy, with wireless compass.  The vessel was
originally fitted with a Telefunken installation, and the quenched spark method
appears to have been retained for the main transmitter.  The receiving







Some Experiments on the Screening of Radio Receiving ApparatusTitle Text
Barfield, R. H.Author Text
JIEE, vol. 62, pp. 249-264; March 1924.Source Text
loop, screened loop, shielded loop, theory, design,
vertical, cage shield, antenna effect, shipboard,
history
Keyword Text
ABSTRACT NO. 1:  The chief object of the investigation was to obtain
quantitative information on the effect of screens, or which the dimensions are
small compared with the wave-length of the waves they are intended to
screen.  Some preliminary experiments are described, in the first of which the
screening effect of a totally closed iron tank was investigated by an operator
inside it with a frame coil receiver; and in the second an investigation was
made on the effect of screening a square frame receiving coil by totally
enclosing each of its four sides in a metallic envelope.  A description is then
given of the method employed in subsequent experiments of measuring the
effect of screens based upon the employment of two receiving coils
connected in opposition.  This is followed by an account of measurements
made by this method on some specially constructed screens of straight
wires, open and closed loops, and wire-netting, etc.  These measurements
demonstrate the important part played by close circuits in screening the
magnetic field of radio waves, and show that an effective screen may be
constructed of wire-netting.  In this connection a description is given of the
screening of the interior of a hut with this material to protect direction-finding
apparatus within it from "direct pick-up."  Further experiments, in which the
effect of screens on the electric field of the waves is measured, are then
described.  Three types of screen investigated were shown to reduce
substantially the electric field without affecting the magnetic field, while, later
in the paper, it is shown that a fourth type will screen the magnetic field but
not the electric field.  A cage of the former type is then described which is
now in practical use as a means of eliminating "antenna" effect from a single-
coil direction-finder contained within it.  A discussion of the experiments
follows, some explanation of the various effects being given, and conclusions
are drawn as to the general principles of screening and as to the essential
points to be attended to in the design of efficient screens for various
purposes.  ABSTRACT NO. 2:  Contains descriptions of experimental
shielded loops using both cages and conventional gapped screens.
Comments by others at end of paper suggest earlier attempts with shipboard
D/F antennas.  The paper describes a so-called magnetic field screen.








Exper. Wireless, vol. 1, pp. 487-490; 551-554; May 1924.Source Text
UK, marine, naval, shipboardKeyword Text
A report on the standing of D/F for navigation in the British Merchant Marine
as of 1924.  Has a good simple summary of errors and general shipboard






A New Radio Direction Finder with Sense FinderTitle Text
Bellini, E.Author Text
Onde Elec., vol. 3, p. 233; May 1924.Source Text
BT loops, loop, sense, vertical, antenna effect,
shipboard, theory, MF, LF
Keyword Text
ABSTRACT NO. 1:  A description of the first Bellini-Tosi and of the new Bellini
systems.  The vertical antenna effect of the loop is used for determining
sense.  ABSTRACT NO. 2:  The paper opens with a general discussion of the
problem of marine direction-finding, with particular reference to the methods
available for removing the 180º ambiguity which is present in the usual
systems.  The particular problem to be solved was the design of an
installation suitable for ships, the apparatus to be free from the usual 180º
ambiguity.  Owning to considerations of restriction of space and the need for
sturdy construction and general convenience the author decided to adopt the
single-coil system, making use of the aerial effect of the coil in order to obtain
the cardioid form of polar diagram.  In the ordinary way the signal due to the
aerial effect is too weak in comparison to that due to the coil proper.  In order
to increase the potential available to operate the amplifier due to this aerial
effect the following special arrangement is used:  The grid of the amplifier is
connected as usual to one side of the coil tuning condenser.  The other side
of the coil tuning condenser, however, is earthed through a small capacity
condenser (0.0015µF), the filament of the amplifier being connected to the
earth side of this small condenser.  The aerial effect of the coil is with this
arrangement found to be too strong, and to control this the author makes use
of the idea of earthing the top of the coil through a variable resistance.  The
mathematical theory of the arrangement is given in the appendix; it is there
shown that the value of the earthing resistance approaches infinity as the coil
resistance approaches zero.  The existing apparatus has been designed to
cover a wave-length range of from 300 to 1000 metres, and is stated to have a
daylight range of 750 miles from ordinary stations.  Some thirty of these
apparatus have already been installed, and a similar number are in course of









Journ. Roy. Soc. Arts, vol. 72, pp. 516-520; Disc. 526-531; 20 June 1924.Source Text
BT loops, history, goniometer, airborneKeyword Text
ABSTRACT NO. 1:  The loop system, Bellini-Tosi system, Robinson system,
and directional antenna systems in use at that time are described and
examples of the use of these various methods given.  ABSTRACT NO. 2:  The
author gives a general account of the applications of wireless direction-finding
during the late war and the various methods available.  Information is given of
the Marconi wireless beam method and a later method used in the R. A. F.,
which is in effect a Telefunken compass arrangement in which the external
directional aerials are replaced by an internal rotating frame aerial.  This
apparatus is illustrated.  The author's own method, as applied to aircraft, is
discussed, with details of results obtained in practice.  An extended







Development of the Bellini-Tosi System of Direction-Finding in the
British Mercantile Marine
Title Text
Slee, J. A.Author Text
JIEE, vol. 62, pp. 543-557; June 1924.Source Text
errors, BT loops, quadrantal error, designKeyword Text
This paper deals with the various sources of error which have been
encountered during the development of the Bellini-Tosi system of the radio
direction-finding as applied to the British Mercantile Marine.  The system
employed on ships makes use of untuned loops, owing to the easier working
and reduction of quadrantal error thereby.  The author recognises six errors:
(a) calibration error, usually termed quadrantal error, (b) loop-tuning error, (c)
lack-of-symmetry error, (d) plain tuning error, (e) electrostatic error, (f)
coupling error.  These are all considered and the methods of correction
indicated.  The actual installation of the aerials is described along with three
illustrations of ships fitted.  A table showing the results obtained is given;
about 91% of the bearings observed are found to be correct.  All the results
have been obtained with spark stations.  In the Discussion, I. Bainbridge-Bell
and R. L. Smith-Rose comment on the complication and number of sources
of error in this system in contrast to the simplicity of the single and crossed-
coil systems.  R. L. Smith-Rose gives a table of the results obtained by five of
the Radio Research Board stations, showing that, contrary to the author's
statement, quite good bearings may be obtained of C. W. stations by the
crossed-coil method; he suggests that instrumental errors are more difficult to
deal with in the case of observation of C. W. stations owing to the use of a
local oscillator.  R. Keen deals with the night effect in the case of continuous
waves, and gives an explanation on the basis of T. L. Eckersley's theory, and
concludes by suggesting that very extensive trials are necessary before conti






Development of the Bellini-Tosi System of Direction-Finding in the
British Mercantile Marine
Title Text
Slee, J. A.Author Text
JIEE, vol. 62, no. 330, pp. 543-550 and (discussion) 550-557; June 1924.Source Text
BT loops, UK, shipboard, naval, errors, navigationKeyword Text
Account of various sources of error encountered during development of
system as aid to navigation in British mercantile marine; these errors can be
isolated and their causes removed one by one; deals with application of
instrument to purposes of navigation; table showing high degree of accuracy






Directive Short-Wave TransmissionTitle Text
Chireix, H.Author Text
Radio-electricite, (Bull. Technique), vol. 5, pp. 65-73, 25 July 1924.Source Text
directivity, parabolic, phased array, array, reflector,
HF
Keyword Text
This paper (by the head of the Research Department of the Société Francaise
Radio-électrique) describes the theory under-lying the development of the so-
called "beam" wireless transmitters by the above-mentioned company.  The
paper, which is mainly theoretical and mathematical, deals with the various
aerial arrangements which may be used.  The author considers first the
simple case of an aerial situated at the focus of a parabolic reflector
consisting of a series of vertical wires.  It is then shown that the aerial at the
focus may be dispersed with, provided the various wires forming the reflector
are fed with high-frequency currents of the appropriate phase and magnitude.
This is the method actually adopted, and the considerations in the remainder
of the paper are based on this system.  The author then considers the two
extreme cases of a parabola, one with the focal distance infinite and the other
with it zero.  These two cases correspond to a parabola of infinite aperture
and zero aperture respectively.  In each case the aerials are situated in a
straight line, in one case in the direction of the axis and in the other
perpendicular to it.  The distribution or directivity is then worked out for these
two cases.  From this the result is obtained for a combination of the two
systems, and in detail for the particular example of fifteen aerials arranged in
rows and columns, forming a rectangle, with five aerials in its length and three
in its width.  In this case the system, with a power of 1 kw, gives in the
chosen direction an effect equivalent to 180 kw radiated from an ordinary
aerial.  In conclusion, the author states that experiments are in progress with
various of these aerial systems, with powers of the order of 10 to 20 kw, and






Results Obtained over Very Long Distances by Short-Wave Directional
Wireless Telegraphy, More Generally Referred to as the Beam System
Title Text
Marconi, G.Author Text
Roy. Soc. Arts., J. vol. 72, pp. 707-617, Disc., 617-621; 25 July 1924.  See
also Engineer, vol. 138, pp. 245-247; 29 August 1924:  El. Rev., vol. 95, pp.
155-157, 25 July 1924.
Source Text
shipboard, arrays, communications, reflectorKeyword Text
Gives further details of the experimental work carried out by Marconi and
Franklin on short wave-lengths, details of which have already been published
by Franklin.  Further work carried out on the ss.  Elettra is given in detail, and
the application of short wave-lengths to wireless traffic with directional
apparatus is advocated.  The Austin formula is stated not to apply to short
wave-length propagation, and the usual disadvantages attributed to short wave-
length working, such as variability, etc., are repudiated.  Short-wave working
has been conducted from Poldhu to Australia, Canada, and the U.S.A., both
for telegraphy and telephony, with valve apparatus consuming 28 kw, and
without any reflecting aerial arrangement.  Laws formulated by Franklin for
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AnonymousAuthor Text
Wireless World, vol. 14, pp. 587-588; August 1924.Source Text
position, location, fix, loop, shipboardKeyword Text
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Discusses electric disturbances produced in receiving aerials, stray waves,






Wireless Position-Finding:  Frame Aerial Ship EquipmentTitle Text
Robinson, J.Author Text
Wireless World, vol. 14, pp. 587-588; August 1924.Source Text
shipboard, position, location, fix, loopKeyword Text
An elementary description of a shipboard rotatable loop controlled






Some Radio Direction-Finding Observations on Ship and Shore
Transmitting Stations
Title Text
Smith-Rose, R. L.Author Text
JIEE, vol. 62, pp. 701-711; August 1924.Source Text
night effect, polarization error, shipboard, seapath,
groundwave, navigation, MF, UK, loop, earth constants,
conductivity
Keyword Text
An account is given of experiments conducted for the Radio Research Board
at Slough and Orford, observations being made on ship transmitters at various
positions in the North Sea.  Damped waves of length 450 m. were employed.
The results obtained are analyzed in detail and the various errors encountered
are described.  The general conclusion drawn from the experiments is that
when the path of transmission is entirely over the sea and in a direction
making an appreciable angle with the coast line, so as to be free from coastal
refraction effects, the accuracy of radio direction finding is sufficient for many
navigation purposes up to ranges approaching 100 miles.  Observations taken
on various land stations with spark transmitters on wave-lengths of 450 m.
and 600 m. show that for greater distances over sea the variable "night" errors
encountered are of a much higher order.  When the propagation of the waves
is entirely over land the corresponding variations are encountered at shorter
distances.  The minimum range of transmission for the occurrence of the well-
known phenomena of night effects on closed loop direction finders is about
three times as great over sea as that over land.  The exact ratio is possibly
dependent on the relative conductivities of the sea and land, and the resulting






Modern Aids to NavigationTitle Text
Cann, J. O. G.Author Text
Can. Ry. Club Official Proc., vol. 23, no. 6, pp. 22-31 and (discussion) 31-36;
September 1924.
Source Text
location, navigation, shipboardKeyword Text





The Building-up of Sine Currents in Long Periodically Loaded LinesTitle Text
Carson, J. R.Author Text
Bell System Techn. J., vol. 3, pp. 558-566; October 1924.Source Text
transmission lines, theoryKeyword Text
An analytical investigation of this problem, which has previously been studied
experimentally by A. B. Clark (1923) by the aid of an oscillograph, and






Propagation of Electric Waves round the EarthTitle Text
Meissner, A.Author Text
Zeits. f. Hochfrequenztechn., vol. 24.4, pp. 85-92; 1924.  See also Elek. u.
Maschinenbau, vol. 42, pp. 625-630; 26 October 1924.  Paper read before the
Deut. naturforscher u. Ärzte, Innsbruck; September 1924.
Source Text
propagation, theory, space wave, surface wave,
ionosphere, groundwave
Keyword Text
A discussion of the results obtained with short waves in transmission over
great distances with small power leads to the conclusion that the assumption
of the existence of the so-called Heaviside layer is not necessary.  The
hypothesis advanced is that at short distances from the transmitter the effect
of the "surface" wave predominates, while at greater distances the effect of
the "space" wave is far the greater, and at very great distances the amplitude
is practically constant.  Surface waves are regarded as issuing from the half
of a dipole above the earth, the other half of the dipole being the "image" in
the earth of the upper half.  Space waves result from a dipole high above the
earth.  With very long waves we are concerned only with surface waves, and
with extremely short waves only with space radiation.  With intermediate wave-
lengths both surface and space wave effects may be concerned.  The bending
round the earth in the case of short waves may possibly be explained by
variation in the dielectric properties of the atmosphere, the phenomenon being






Geophysical Influences on the Transmission of Wireless WavesTitle Text
Appleton, E. V.Author Text
Proc. Phys. Soc., vol. 37, pp. 16D, 28 November 1924.Source Text
geophysical, propagation, ionosphere, diurnal,
groundwave, errors, seasonal errors, refraction
Keyword Text
The facts of short- and long-distance transmission for long and short waves
are summarised and the examples of variable signals attributed to the varying
phase and amplitude of rays ionically refracted by the upper atmosphere.  The
diurnal variation of such signals is described, and the strong night signals
attributed to a lower atmosphere devoid of excessive ionization.  Explanations
of the difference between the magnitudes of directional errors for overland and
oversea transmission and of the marked success of nocturnal short-wave
transmission are put forward.  The salient points of the evidence relating to
the seasonal variations of signal strength and to the influence of the
configuration and inhomogeneity of the earth's surface are also summarised.
The facts of wireless telegraphy, as set forth show that the atmosphere exerts
a variable but usually favourable influence on wave propagation.  This influence
may be interpreted in terms of ionic refraction (Eccles) which, to prevent
excessive diissipation, must take place at levels sufficiently high to make the






Study of a Particular Case of the Effect of an Open Antenna upon the
Loop of a Direction Finder
Title Text
Lyot, M. B.Author Text
Onde Elec., vol. 3, p. 530; November 1924.Source Text
sense, cardioid, heart shaped, antenna effect, anti-
jamming, limacon
Keyword Text
A description is given of experiments carried out in the summers of 1917 and
1919.  Suppose a vertical coil tuned to resonance for a certain wave-length by
a condenser and its capacity  with respect to earth is also tuned to the same
wave-length by means of an inductance.  Simple theory then shows that the
incidence of a plane wave on the coil gives rise to a current whose amplitude
is sinusoidal with respect to direction plus a constant term. Experiments
carried out with two coils, one of which was used as a standard for
comparison, gave results in good agreement with theory.  The adjustment of
inductance need not be made exactly if a resistance is introduced in series,
producing strong damping.  The amplitude formula gives for polar diagram a
limacon, and the shape of this can be altered within fairly wide limits.  In the
absence of the resistance the antenna effect for a single turn coil is much
greater than the coil effect, and the antenna effect can be increased by
connecting a few meters of wire to the highest point of the coil.  It is thus
possible, by varying the relative values of the antenna effect and the coil
effect, to utilize the two zeros of the limacon to cut out transmissions from
two directions.  (The term limacon is normally spelled with the multinational






The Effect of the Shape of the Transmitting Aerial upon Observed
Bearings on a Radio Direction Finder
Title Text
Smith-Rose, R. L.Author Text
JIEE, vol. 62, pp. 957-963; November 1924.  See also Science Abstracts, vol.
28, p. 173; 1925.
Source Text
night effect, polarization error, antenna shape,
propagation
Keyword Text
Experiments to determine to what extent emission of abnormally polarized
waves by aerials of different shapes from ground transmitting station was









Engineering, vol. 118, p. 866; December 1924.Source Text
errors, LF, MF, UK, navigation, sunrise, sunsetKeyword Text
A two-column article on the report by Smith-Rose and Barfield entitled
"Variations of Apparent Bearings of Radio Transmitting Stations, Part 1.
Observations on Fixed Stations."  Robinson System Equipment was used at
wavelengths of 2 and 9 km on spark transmissions.  Errors were measured
under various conditions for navigational purposes.  Variations during sunrise






Why Wireless Electric Rays Can Bend Round the EarthTitle Text
Larmor, J.Author Text
Phil. Mag., vol. 48, pp. 1025-1036; December 1924.Source Text
ionosphere, theory, propagation, diffraction,
attenuation, antipode
Keyword Text
ABSTRACT NO. 1:  A mathematical treatment of the subject of the bending of
electromagnetic waves around the surface of a sphere.  The ionization theory
is advanced.  ABSTRACT NO. 2:  The principle of dynamical similarity shows
that for diffraction to offer a solution of the rays crossing the Atlantic, visible
light should creep to a sensible degree round a tenth of the circumference of a
sphere of 6 cm radius.  Now that ray signals are received at the Antipodes,
the rays could not travel free unless linked to the earth's surface, or the speed
of propagation must increase sufficiently to bend them down.  The Heaviside
layer solution would mean a frictional term causing absorption, meaning a
decay of amplitude in the ratio e-1 of a kilometer wave-length after a travel of
10 km., as shown analytically.  A sufficient cause for the requisite velocity
increases, without dissipation, for waves traveling horizontally is provided by
the free oscillations of ions even sparsely distributed in very high atmospheric
regions, for the mean free path will be so long relatively even to long waves,
that the traveling ions will in the main swing free under the influence of the
waves, and so interact without energy dissipation, scattering being negligible,
giving an influence on the velocity without absorption.  Also, a receiver
collects energy over a range of order of the wavelength squared; thus the total
energy put into the transmitting layer is reduced at the receiver in the order of
the wavelength squared over the radius of the earth squared times some
constant. so that for a one kilometer wavelength the modulus of attenuation is






The Problem of Beacon StationsTitle Text
Slee, J. A.Author Text
Wireless World, vol. 15, no. 11, pp. 330-334; 10 December 1924.Source Text
beacons, navigationKeyword Text
Deals with stations for marine navigation.  Describes purposes of system, and






Variations of Apparent Bearings of Radio Transmitting Observations on
Fixed Stations, Part 1
Title Text
Smith-Rose, R. L.Author Text
R. R. B. Spec. Rpt. No. 2, H. M. Stationery Office.  See also Engineering,
vol. 118, p. 866; December 1924.
Source Text
errors, net, theory, UKKeyword Text
An interim report on results obtained from a network of receiving stations
relative to variations of apparent bearings of transmitting stations.  See






Wireless Section: Chairman's AddressTitle Text
Binyon, Major B.Author Text
Journal I.E.E., p. 83, December 1925.  (Address delivered 4th November 1925)Source Text
I should like to take this opportunity of expressing my thanks and
appreciation for the honor you have done me in electing me Chairman of the
Wireless Section.  Since the formation of the section in 1920, the untiring
efforts of your past chairmen, Prof. Eccles, Prof. Howe and Mr. Shaughnessy,
backed by strong and representative committees, have maintained for the
Wireless Section a high standard, and I am duly sensible of the responsibility
that now falls upon me at a time which I think is somewhat critical in the
further development of this important section of the Institution.  Prof. Eccles,
in his Inaugural Address (Journal I.E.E., vol. 59, p. 77, 1921) as chairman in
November 1920, made reference to a movement which had been started for
the formation of a society of professional radio engineers analogous to the
Institute of Radio Engineers of America, and many of you will have seen from
recent correspondence in the technical press that this subject has again
come to the fore.  The intensive development of wireless during the war
necessitated interchange of information and experience gained by radio
engineers through the medium of an organized society, and the foresight of
the late Mr. C. H. Wordingham, C.B.E., then president of the Institution, and
Prof. Eccles, led too the formation of the Wireless Section.  With the advent
of broadcasting, the field of radio engineering has again been widely extended
and a large manufacturing business developed.  With the popular interest
which this subject has aroused it is not unnatural that the demand for an
independent Institution of Radio Engineers should again arise.  I wish to
assure you that this matter is receiving the most earnest attention of your
committee, who are making a number of recommendations for submission to
the Council of the Institution.  We recognize that the Wireless Section is
primarily for professional men engaged in radio engineering--the amateur is
already well catered for by other organizations--and it is not to our interests to
seek any enlargement of membership at the expense of status. Moreover, it
is our duty to uphold the status of the Institution, if only in recognition of the
debt of gratitude we owe them for our formation.  We must, however, not
forget that a large number of new workers have been drafted into the radio
field, and that some of the best wireless work has been contributed by
physicists and other scientists whose training and vocation is not that of an
electrical engineer.  Any narrowness in our outlook will invariably foster the
formation of organizations to deal with specialized branches of radio work,
and I must confess that I have noticed among the radio engineers of pre-
broadcasting days a tendency to regard with some contempt those now
engaged upon the design of broadcast receiving apparatus, and it is perhaps
significant that with one or two exceptions this subject has hitherto been very
largely ignored in papers read before this section.  Anyone who made a
careful survey of the recent wireless exhibitions cannot fail to have been
impressed by two things:  (1) The magnitude of the industry which the advent
of broadcasting has created; (2) the great variety in design of the exhibits.
Abstract Text
Variety in design is inevitable, and perhaps desirable, in any new industry,
and in many cases displays considerable ingenuity, ingenuity which I fear is
sometimes directed to secure a sales point rather than a scientific advance,
but I think we are now approaching a stage when really scientific methods
involving accurate measurement and quantitative investigations will be applied





Antenna Height and Detector ReceptionTitle Text
Betz, O.Author Text
Zeit. für Hochfrequenztechnik , vol. 26, no. 5, pp. 128-132; 1925.Source Text
effective height, efficiencyKeyword Text
In a previous paper, author states that increasing effective height of receiving
aerial increases signal strength received; relations between radiation and loss
resistances are investigated in present article for maximum signal strength






Text Book of Topographical SurveyingTitle Text
Close, C., and Winterbotham, H. St. J. L. (Editors)Author Text







Equal Azimuths and Their Relation to Direction-FindingTitle Text
Immler, W.Author Text
Zeit. f. Hochf., vol. 26, p. 71, pp. 73-88; 1925.Source Text
navigation, direction finding, theroy, azimuthKeyword Text
Complete theory of finding azimuth, derived from nautical practice, and






Usages des Cadres et Radio-goniométrieTitle Text
Mesny, R.Author Text
Usages des Cadres et Radio-goniométrie, Chiron, Paris; 1925.Source Text
direction findingKeyword Text





Antennas of Great Span Width (Antenne grosser Spannweite)Title Text
Scheller, O.Author Text
Zeit. für technische Physik , vol. 6, no. 12, pp. 651-652; 1925.Source Text
aperture, design, arrays, large arraysKeyword Text
In antenna installation for high-power station, principal cost is that of masts,
so it is distinct gain if these can be separated to great distances apart;
describes type of aerial arrangement which allows great spans to be used;
aerial conductor, which may be of stranded aluminum wire, is supported by
steel wires and arrangement is such that resistance is not much affected by
presence of steel supporting wires; necessary tension is supplied by weights






Variations of Apparent Bearings of Radio Transmitting StationsTitle Text
Smith-Rose, R. L.Author Text
R. R. B. Spec. Rpt. No. 3, H. M. Stationery Office; 1925.Source Text






Note of a Radio Method of Estimating the Height of the Conducting LayerTitle Text
Tuve, M. A.Author Text
Terr. Mag., vol. 30, p. 15; 1925.Source Text
ionosphere, height, virtual heightKeyword Text





Determination of Position by Radio ObservationsTitle Text
Wedemeyer, A.Author Text
Zeit. f. Hochf., vol. 25, p. 150; 1925.Source Text
location, position, fixingKeyword Text





Determination of Points by Means of Direction FindingTitle Text
Wendt, E.Author Text
Ann. d. Hydrogr., vol. 53, p. 96; 1925.Source Text
fixing, locationKeyword Text






Smith-Rose, R. L.Author Text
World Power, vol. 3, no. 13, pp. 20-25; January 1925.Source Text
atmospherics, location, sferics, lighteningKeyword Text
Origin and nature of atmospherics; directional observations on atmospherics;






Some Experiments with Aerial and Earth Systems for ReceptionTitle Text
Smith-Rose, R. L., and Colebrook, F. M.Author Text
Experimental Wireless, vol. 2, no. 16, pp. 207-217; January 1925.Source Text
earth mat, groundingKeyword Text
Description of measurements carried out at Nat. Physical Laboratory,
Teddington, Eng., with view to determining most efficient aerial and earthing







A Suggestion for Experiments on Apparent Radio Direction VariationsTitle Text
Austin, L. W.Author Text







Recent Investigations on the Propagation of Electromagnetic WavesTitle Text
Baeumler, M.Author Text
Proc. IRE, vol. 13, pp. 5-27; February 1925.Source Text
history, theory, propagation, bibliographyKeyword Text
Diurnal and annual variations of intensity of the waves are observed, the
magnitude of which are different at different times, and for which no
unimpeachable explanations have yet been found.  A diminution of field
intensity is also observed with distance which is not in agreement with the
theoretical law connecting these quantities.  In addition, it has not yet been
possible to determine whether the daytime or the night-time value of the
received electrical field is the normal value - that is, which of these values is
to be regarded as the one which is in accordance with the theory.  In order to
clear up these questions quantitative measurements have been carried out
since the summer of 1922 on the signal strength of the American high-power
stations WQK and WSO.  It has been shown that these phenomena can be
studied only by continued measurements.  Curves are given showing the field
strengths on three successive days and nights once each month for the year
February, 1923 - January, 1924.  In view of the agreement of the calculated
values of field strength and the values actually found at night, it is concluded
that the night value is to be regarded as the normal one and the day value as
the abnormal or disturbed one.  An explanation of the diminution of field
intensity is given by assuming that the atmosphere is "electrically turbid" by
day in consequence of the heating of the earth and the resulting vertical
motion of masses of heated air.  The waves are refracted, absorbed, or
reflected, and hence weakened, at the boundary surfaces of air masses of
different densities.  Diurnal and annual variations of field intensity can readily
be explained by this theory.  It is not found possible to establish any
difference between field intensity in a large city and in neighboring open
country.  The derivation of a universally applicable formula giving the field
strength, while taking account of all absorption losses, is regarded as
impossible at present.  The empirically determined absorption factor of the
Austin-Cohen formula does not give results in agreement with measurement,
but yields markedly smaller values of field intensity.  On the other hand, the
absorption factor found by L. F. Fuller gives values in good agreement with the






The Marconi Marine Radio Direction FinderTitle Text
Donisthorpe, H.Author Text
Proc. IRE, vol. 13, pp. 29-47; February 1925.Source Text
BT loops, shipboard, calibration, compensation, naval,
location, navigation
Keyword Text
The Bellini-Tosi system of direction-finding is described.  Later developments
of the system by the Marconi Co. are then described, these being the use of
aperiodic aerials, the adaptation of the system for the finding of Sense, and
the application of the system to ships.  Methods for correcting for various
possible errors are given.  A number of instances are given of the great use of
marine direction-finders, some showing how ships in distress who do not
know their own position accurately can be located, others showing how






Direction Finding in the Study of FadingTitle Text
du Bourg, G. De BozasAuthor Text
Société Francaise des Electriciens - Bul., vol. 5, no. 42, pp. 157-167;
February 1925.
Source Text
fading, plane waveKeyword Text
General review of theory of direction finding with single rotatable coil; author
points out that such a coil suitably balanced and fitted with Mesny
compensator may be used in investigation of fading; good reception with
sharply defined zero denotes presence of one wave only - that is, wave






On the Acoustic Selection of D-FTitle Text
Blondel, A.Author Text
Comptes Rendus, vol. 180, pp. 1000-04; 30 March 1925.Source Text
beacon, MF, shipboard, modulationKeyword Text
The radio beacon at Cape Gris-Nez was in 1923 changed from a spark
system to a modulated continuous wave system operating on a wave-length
of 1000 m.  With about 100 watts in the aerial the radiogoniometer range is
over sixty miles.  The modulation is at musical frequency, the letter G being
transmitted for fifteen seconds, followed by "longs" for thirty seconds, then
the letter G for a further fifteen seconds, and finally silence for thirty seconds.
It is suggested that if numerous beacon stations of this type are installed the
difficulty of isolating them from one another for direction-finding on board a
vessel can be overcome by modulating the transmissions at widely different
musical frequencies, and arranging for selectivity in one of the stages of the
low-frequency amplifier used in the receiving set.  Further, there may be
automatic separation of the transmissions from the various neighboring






On the Determination of the Directions of the Forces in Wireless Waves
at the Earth's Surface
Title Text
Smith-Rose, R. L., and Barfield, R. H.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 107, Ser. A, pp. 587-601; March 1925.
Source Text
wavefront, propagation, errors, surface wave, earth
constants, wavetilt
Keyword Text
A method is described for measuring the inclination of wireless waves to the
vertical.  The apparatus consists of a Hertzian rod, 30 feet long, with a
receiver at the center.  The rod is capable of rotation in a vertical plane about
a horizontal axis, which axis can itself be rotated in a horizontal plane, thus
allowing the aerial to be capable of rotation in any vertical plane.  The axis of
rotation is chosen to be perpendicular to the direction of propagation, and the
rod is rotated till a minimum is obtained.  This position is usually for the rod
nearly horizontal, and the angle of deviation from the true horizontal is the
angle of inclination of the electric force to the vertical.  Measurements were
made on various transmitting stations, the wave-lengths varying from 450
meters to 6900 meters.  Various receiving sites in the south of England were
used.  In most cases the angle of inclination was less than 3º.  In certain
cases the wave-length of the transmitter varied, and the angle of inclination
was greater the shorter the wave-length.  The view is expressed that as the
conducting surface of the earth the angle of inclination can never be large, no






Marconi Wireless Beam ReflectorTitle Text
Wells, N.Author Text
Engineering, vol. 119, pp. 309-311; 13 March 1925.Source Text
reflectors, antenna, design, arrays, shipboardKeyword Text
The revolving wireless-beam reflector erected on Inchkeith Island, in the Firth
of Forth, supersedes an earlier wooden model erected in 1920, and is the
result of much experimental work during which numerous reflector systems
were built.  The reflecting system consists of a set of vertical tuned wired
lying on a surface whose horizontal section is parabolic, the transmitting
aerial being a plain suspended wire of half wave-length dimensions situated at
the focus.  There are two such reflectors symmetrically placed back to back,
the reflecting wires being stretched between latticed frameworks carried at the
top and bottom of a lattice tower 32 ft high, and the whole arrangement is
carried on a framework (carried on a circular rail track bedded in concrete),
which is made to rotate once in two minutes.  The distance from the center to
the tip of one of the arms is 31 ft 9 in., and the width across the tips of each
pair of arms is 43 ft.  The wave-lengths used varied from 4.25 to 6.25 m.
Illustrations of the tower and driving gear, and also details of the transmitter
for producing high-frequency damped waves, are given.  The polar diagram is
such that bearings can be obtained to within ¼ point up to about 10 miles
range.  The Morse signals are transmitted automatically, and are controlled
by the revolution of the reflector, a special code being used to give the various
directions.  The receiving apparatus, as installed on the ROYAL SCOT, and
the method of use, is described, special reference being made to the
arrangements for keeping the accuracy with which bearings may be found






Short Waves and Directive AntennasTitle Text
Bontch-Broojavitch, M. A.Author Text
Electritchestvo, no. 4, pp. 228-234; April 1925.Source Text
directivity, HF, arrays, theoryKeyword Text
Author applies original radio-optical, graphical method to study of distribution
of radiation around system of vertical aerials, this method being simpler and
more general than those proposed by Ballantine and Chireix for same






Changes Observed in the Direction of Radio Signals at the Time of the
Eclipse of January 24, 1925
Title Text
Merritt, E., Bidwell, C. C., and Reich, H. J.Author Text
Frank lin Inst. - JL, vol. 199, no. 4, pp. 485-492; April 1925.Source Text
eclipse, solar, errors, propagation, MFKeyword Text





Propagation of Electric Waves over the EarthTitle Text
Nichols, H. W., and Schelleng, J. C.Author Text
Bell System Tech. Jour., vol. 4, p. 215; April 1925.Source Text
propagation, magnetic field, ionosphere, theoryKeyword Text







Observations on Reception with Frame AerialsTitle Text
Pfeuffer, H.Author Text
Elektrotechnik  u. Maschinenbau, vol. 43, no. 22, pp. 64-65; 21 May 1925.Source Text
interference, loop, groundwave, error, earth
conductivity
Keyword Text
Shows that plane of maximum reception of frame aerial is not that which
passes exactly through transmitting station, but deviates slightly, due (1) to
slight deviation experiment by electromagnetic field on account of imperfectly
conducting earth, (2) to fact that which cylindrical frame coil spiral winding is
actually equivalent to three mutually perpendicular winding planes;
investigation to account for fact that with horizontal frame loud  signals may







Re-radiation from Tuned Antenna SystemsTitle Text
Forbes, H. C.Author Text
Proc. IRE, vol. 13, p. 363; June 1925.Source Text
reradiation, errors, reradiators, loop, relay,
effective height
Keyword Text
D/F errors due to the presence of resonant reradiators are described.
Considers Dellinger's theory of radiation for a flat-top antenna (1920) and
applies corrections for the induction field strength near to the transmitter.  The
distortion produced in the field of a distant transmitter by re-radiation from a
tuned receiving antenna is then determined by applying these expressions to
calculate the secondary field from the latter.  The results thus obtained are in
good agreement with the observed distortion produced by the Washington
Monument upon the field from a distant transmitter, and with that produced by
a coil aerial on the antenna of Minnesota University.  The "dead-spot"
associated with a tuned receiving antenna may be utilized to eliminate
interference from a powerful local station.  The possibilities of the use of the re-
radiated power for short-distance transmission with no local source of power
is indicated, and a method is given of determining the approximate equivalent






Application of Radio Direction-Finding to Aerial NavigationTitle Text
Franck, P.Author Text
Ann. des P. T. T., vol. 14, pp. 529-547; June 1925.Source Text
airborne, BT loops, shielded loop, navigation,
quadrantal error
Keyword Text
This paper deals entirely with radiogoniometric measurements made with
apparatus installed on aircraft, particularly aeroplanes.  The three methods
using (1) a single coil movable with respect to the aeroplane, (2) a single fixed
coil, and (3) Bellini-Tosi double coils are briefly discussed, and then the
methods employed for getting over the difficulties encountered on aeroplanes
are described.  These include careful screening of all magneto leads by
conducting shields earthed every 15 or 20 cm, the use of compensating coils
suitably placed with respect to the magneto, screening of amplifiers,
batteries, etc., by Faraday cages, symmetrical arrangement of circuits, etc.
Errors of measurement are next dealt with and the methods employed for
navigation described.  Results obtained on several long flights in France show
that the movable coil method can be made to give accuracy quite sufficient for
practical purposes.  The method is sensitive to magneto noises and presents
considerable quadrantal errors, but these difficulties can be to a very large
extent eliminated.  The errors rarely exceeded by more than 5 degrees the
mean error, which changed with each trip.  This seems to indicate that, for
each trip, the errors are the sum of a systematic error and an accidental error






Directional Properties of Receiving AerialsTitle Text
Smith-Rose, R. L., and Barfield, R. H.Author Text
Wireless Engineer, vol. 2, pp. 575-580; June 1925.Source Text
wave antenna, Beverage antenna, propagation,
directivity, HF, UK, groundwave
Keyword Text
Determines both experimentally and theoretically the directional properties of
aerials under widely varying conditions of dimension and wave-length.  Owing
to the difficulty of analyzing the aerial current distribution, the theoretical
determination of directivity breaks down.  The "radiogoniometer" is employed
to experimentally determine the ratio of the currents induced in two aerials of
identical dimensions, pointing respectively directly towards and directly away
from the transmitting station.  Zenneck's theory that the directional effect is
greater for short waves than for long, and increases with the radio
length/height of the aerial, is verified for inverted "L" aerials.  Within the
present commercial range of wave-lengths, and with normal aerials, the
directive effect is of secondary importance, being entirely negligible on long
waves received on short aerials, but of just sufficient importance on







De Tunzelman, G. W.Author Text
Electrician, London, England; vol. 95, no. 2461, pp. 56-57; 17 July 1925.Source Text
propagation, theory, skywave, groundwaveKeyword Text
Another advance in theory; probable greater complexity than suggested by







Roots, J. D.Author Text
Wireless Engineer, vol. 2, p. 667; July 1925.Source Text
navigation, directivity, shipboardKeyword Text
An ultra-short wave transmitter is situated at a fixed point and projects a
beam along a path which may vary in altitude and azimuth as desired.  A
vessel is provided with a receiver which is located in a metal compartment
having a conical-shaped input horn.  The compartment and horn act as a
shielding device to the beam, unless the beam's axis is coincident with that of
the conical framework.  If the axes coincide, the receiver will be affected and
the vessel can be steered to the fixed point by keeping the axis of the






Some Recent Observations on Periodic Fading and Night EffectTitle Text
Tyers, P. D.Author Text
Exper. Wireless, vol. 2, pp. 650-654; July 1925.Source Text
fading, polarization error, night effect, site,
propagation
Keyword Text
An account is given of observations carried out at Watford on the variations of
strength of the transmissions from various British and Continental
broadcasting stations.  Some of the observations - as, for example, the fact
that Birmingham gave strong fading and night distortion while Glasgow and
other more distant stations gave little or none - are difficult to reconcile with
any theory not taking account of local effects.  Periodic variations were






A New Phenomenon in Sunset Radio Direction VariationsTitle Text
Austin, L. W.Author Text
Proc. IRE, vol. 13, pp. 409-412; August 1925.Source Text
tilted loop, sunset, propagation, error, elevation
angle, terminator
Keyword Text
It has frequently been noticed that the rotation of the normal axis of a radio
compass coil around a horizontal axis at right angles to the true direction of
the sending station frequently produces a great sharpness of minimum at a
certain vertical angle.  It is now found that the angle for the sharpening of the
minimum apparently varies regularly with the changes in bearing direction
during the before-sunset period.  The "sharp minimum" vertical angle starting
at 0º to 20º increases with the deviation of the horizontal bearing until, at
about an hour before sunset, just before the horizontal-bearing deviation has
reached a maximum, it reaches 50º to 80º.  As the horizontal bearing returns
toward the true direction, the vertical "sharp minimum" angle decreases








Electrician, London, England; vol. 95, pp. 296-297; September 1925.Source Text
directivity, array, rotating array, UKKeyword Text
A description of the D/F station at South Foreland, England.  The apparatus
consists of a transmitter and a unidirectional antenna system mounted on a
revolving steel frame work.  The antenna structure is rotated continuously at 1
revolution per 2 minutes, and it emits a distinctive signal for each direction at






The Wireless BeamTitle Text
AnonymousAuthor Text
Engineer, vol. 140, no. 3637, pp. 273-274; 11 September 1925.Source Text
shipboard, navigation, directivity, yacht, MarconiKeyword Text
Results of tests on Marconi revolving beam, made on yacht Elettra, proved
definitely that wireless beam, acting as kind of wireless lighthouse, can help






Letter to Editor on  Note on a Radio Method of Estimating the Height of
the Conducting Layer
Title Text
Breit, G., and Tuve, M. A.Author Text
Nature, vol. 116, p. 357; 5 September 1925.  See also Terr. Mag., vol. 30, pp.
15-16; 1925.
Source Text
ionosphere, virtual height, height, theoryKeyword Text
The method used consists in sending out interrupted high frequency wave-
trains and observing the wave-form of the received signal.  Each wave-train
received manifests itself as a temporary rise in the detector current of the
receiving set.  One particular wave-train at the transmitter gives rise to two
received wave-trains at the receiver if a single reflection takes place.  One of
these trains travels over the ground and the other by way of the layer.  Thus
the detector current is forced to rise at two different times by the same wave-
train from the transmitter and an oscillogram of the detector current shows
two humps generally of unequal size.  The transmitter was operated with a
500-cycle plate current supply so that a wave-train of 71.3 meters wave-length
was emitted during a part of each positive half of the cycle.  A succession of
single humps is thus emitted.  (We have made sure of this by observing the
wave form at the same time at the transmitting and the receiving stations).
The receiving station was located 7 miles away from the transmitter in a
general direction north, the Potomac River and the City of Washington being
between the two stations.  We have observed the received wave-form visually
and photographically.  Double and triple humps were observed on some days,
though practically single humps were observed on others.  Marked variations
in the relative position and amplitude of the humps were observed during 10-
minute observation periods.  The retardation of the secondary humps with
respect to the primary is of the order of 1/1700 second, which corresponds to
a retardation over a length of roughly 110 miles and a distance of the layer of
the order of 50 miles.  Other humps correspond to 100 miles.  The origin of
triple humps is not clear.  The possibilities of a wavy surface in the layer and
successive reflections suggest themselves.  Experiments on other wave-
lengths with different receivers and transmitters and in different locations
seem valuable.  We are hoping that such experiments at 600 meters were
performed in co-operation with the Radio Corporation of American, the
distance between the two stations being about 150 and 100 miles.  No






The Study of Wireless Wave-frontsTitle Text
Smith-Rose, R. L.Author Text
Electrician, London, England; 95, pp. 265-266; 4 September 1925.  See also
Engineer, 140, p. 287; 18 September 1929.
Source Text
wavefront, errors, propagation, night effect, skywave,
groundwave
Keyword Text
The author discusses the various circumstances giving rise to an apparent
deviation in the direction of travel of wireless waves.  When the path of
transmission is entirely overland the difference in variations by day and night
become apparent at thirty miles; when entirely oversea this distance is
trebled.  The minima problem and methods for the complete determination of
the directions of the forces are discussed with the use of these methods in
studying the propagation of waves.  The results of some measurements made






The Effect of Wave Damping in Radio Direction FindingTitle Text
Smith-Rose, R. L.Author Text
JIEE, vol. 63, pp. 923-927; September 1925.Source Text
UK, damped wave, night effectKeyword Text
The present paper summarizes the hitherto published knowledge on the
relative advantages of damped and undamped waves for accurate direction-
finding, and then described some special experiments which have been
carried out in England on this point.  It is concluded that when direction-
finding is employed at such times and under conditions which are known to
produce the well-known "night effects" of variable errors in bearings and broad
signal minima, these effects are equally likely on damped and undamped
waves.  It thus appears that for marine navigation purposes the type of
transmitted wave is immaterial to the accuracy, and that continuous waves,
whether  modulated or not, may in future be used with perfect confidence in







Coastal Errors in Radio Direction-FindingTitle Text
Smith-Rose, R. L.Author Text
Nature, vol. 116, pp. 426-427; September 1925.  See also Science Abstracts,
vol. 28, p. 613; 1925.
Source Text
coastal, errors, refraction, experimentalKeyword Text
From Zenneck's analysis of the case of a plane-wave travelling over the plane
boundary of a semiconducting ground and non-conducting air it can be shown
that the velocity of wireless waves in a horizontal direction is greater over land
than over sea.  Hence the refractive index is less than unity, and a wave will
be bent away from the normal in crossing a coast-line from sea to land.
Recent measurements by Smith-Rose and Barfield have given a value of
about 1E-08 esu for the effective conductivity of the ground in the south of
England at wireless frequencies, which gives a value for µ of 0.999991 for a
wave-length of 450 m refracted at the English coast.  The ratio of velocities of
such a wave over sea and land differs from unity by less than 1E-05, which
makes it difficult to account for the deviations which have actually been
observed, quite apart from the fact that they are in the wrong sense.  The
deviation of a wave crossing the boundary at some angle of incidence can be
shown to reach a value of 2 or 3 degrees, as actually observed.  In many of
the cases noted by the author the direction of arrival of the waves was entirely
over land, and thus any deviation could scarcely be ascribed to refraction.  A.
H. Davis has pointed out that in such a case the internally reflected wave may
be important.  The effect of this is illustrated by photographs of water ripples,
which show that the apparent direction may be appreciably altered.  There is
still, however, difficulty in explaining the matter on theoretical grounds, for the
amplitude of the reflected wave will be very small except for total internal






Some Measurements on Wireless Wave-FrontsTitle Text
Smith-Rose, R. L., and Barfield, R. H.Author Text
Exper. Wireless, vol. 2, pp. 737-749; September 1925.Source Text
tilted loop, loop, wavefront, propagation, groundwave,
ionosphere, earth conductivity, theory
Keyword Text
ABSTRACT NO. 1:  The first part of the article gives the theory and previous
work:  elementary ideas of radiation of waves from an antenna; determination
or wave-fronts with antenna and loop.  The second part concerns the
determination of the electric and magnetic fields at a short distance form a
transmitting station; determination of the direction of the electric field with a
Hertzian-rod; determination of the direction of the magnetic field with a titling
coil.  The third part gives the effect of the earth's conductivity on the
propagation of electromagnetic waves:  Zenneck's theory and experimental
results.  The last part treats the wave-front measurements on waves from
distant transmitting station:  the Heaviside-layer theory of the propagation of
waves.  ABSTRACT NO. 2:  After giving some elementary ideas of radiation of
waves from an aerial the authors describe the apparatus employed and the
results obtained in the determination of the direction of the electric field at a
short distance from a transmitting station with a Hertzian rod and the direction
of the magnetic field with a tilting coil.  The former experiment affords a
convenient means of measuring the earth's conductivity at wireless
frequencies.  At medium wave-lengths the angles to be measured are
comparatively small, while for waves from 300 to 600 meters the angle of
departure of the electric field from the vertical is about 2º or 3º.  The values of
the earth's conductivity obtained are considered to be more accurate than
those hitherto available, the mean value for typical English soils being
approximately 2E+08 electrostatic units, corresponding to a resistivity of 5000
ohms/cubic cm.  The article concludes with an account of some wave-front






The Polar Curves of Reception for Spaced Aerial SystemsTitle Text
Green, E.Author Text
Expl. Wireless, vol. 2, pp. 828-837; October 1925.Source Text
arrays, patterns, jamming, propagationKeyword Text
The first experiments with polar curves were begun at Broomfield in 1913, but
were discontinued on account of the war.  The experiments were continued at
Letterfrack and Towyn during 1919-20.  The completed systems have been in
continuous use there since that time until these stations were closed down,
and have proved their marked superiority over open aerials or single frame
aerials.  They provide a receiving system with marked directional properties,
resulting in the reduction of atmospheric disturbances, as compared with the






Measurements of Signal Strength at Great DistancesTitle Text
Round, H. J., Exkersley, T. L., Tremellen, K., and Lunnon, F. C.Author Text
Inst. El. Eng., vol. 63, pp. 993-1001; disc. pp. 1001-1011; October 1925.  See
also Electrician, London, England; 94, pp. 538-539; 8 May 1925.
Source Text
propagation, Australia, atmospherics, location, antipodeKeyword Text
This paper presents the results obtained by an expedition sent to Australia.
Measurements were made of the signal strengths of many stations both on
the outward and return journeys and at various places in Australia.  The data
obtained were most comprehensive and show that Watson's reflection formula
is in much better agreement with experience than the Austin-Cohen formula.
Watson's formula is put into a practical form.  Important theoretical work is
presented with regard to the height of the upper layer and day and night
transmission.  Many observations of atmospherics were made, and the
places of origin of these were in many instances located.  For further details






The Direction-Finding Equipment at Niton and CullercoatsTitle Text
Reyner, J. H.Author Text
JIEE, vol. 63, pp. 1138-40; November 1925.Source Text
BT loops, direction finder, station, UK, shipboard,
navigation, site error, errors
Keyword Text
These two stations are the first to be equipped by the G. P. O. for a regular
D/F service.  The apparatus is of the well-known Bellini-Tosi type.  A tuned
search coil is tightly coupled to the aperiodic aerial system; the receiver
consisting of a seven-valve, high-frequency amplifier with a detector and two
stages of note magnification.  After installation the apparatus is calibrated in
cooperation with a ship.  This is absolutely necessary owing to the errors due
to objects in the vicinity of the station.  The deviations being due to fixed
objects in the vicinity would be expected to remain constant, and experience







Smith-Rose, R. L.Author Text
Wireless World and Radio Rev., vol. 17, pp. 694-699; 18 November 1925.Source Text
shielding, screening, theoryKeyword Text
The theory and action of screens are simply described.  Certain practical
illustrations are then given showing what type of screen is required for various
purposes.  For the screening of comparatively large volumes, ordinary wire-
netting of about 1-inch mesh is fairly effective and at the same time
convenient to apply.  Small instruments are best screened by being enclosed
in boxes made of tinned iron sheet.  Iron is better than copper.  All joints






Wireless Signal VariationsTitle Text
Appleton, E. V., and Barnett, M. A. F.Author Text
Electrician, London, England; vol. 95, pp. 678-679; December 1925.Source Text
ionosphere, fading, elevation, skywave, polarization,
near vertical incidence, propagation, theory
Keyword Text
ABSTRACT NO. 1:  A short discussion of methods of proving the existence of
a Heaviside ionized layer by studying the fading of signals.  ABSTRACT NO.
2:  In this paper the authors describe a new method of measuring the angle at
which electromagnetic waves reach the ground.  A theoretical investigation
shows that the signal variations produced by the presence of the stationary
wave system due to the down-coming ray will be different in a loop receiver
and a small antenna receiver.  By working at comparatively short distances
and making certain observations the angle of the down-coming ray may be
determined.  Experiments carried out at Cambridge on signals from 2LO







On Some Direct Evidence for Downward Atmospheric Reflection of
Electric Rays
Title Text
Appleton, E. V., and Barnett, M. A. F.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 109, pp. 621-641; December 1925.
Source Text
wave interference, lateral deviation, propagation,
ionosphere, D region, loop, fading, elevation, tilted
loop, elliptical polarization, theory, UK
Keyword Text
Continuous records of signal strength are made for various broadcasting
stations.  It is found that the mean signal strength is remarkably constant and
the impressed oscillatory variation is strongly suggestive of interference
between two rays of which one is of changing phase and amplitude.  Evidence
as to the height of the supposed reflecting layer is obtained by continuously
and uniformly changing the wave-length of the transmitter, the receiver being
sufficiently broadly tuned not to be affected by the slight mistuning.  If the
interference is on the lines of the formation of Lloyd's mirror fringes, such a
continuous change in wave-length will cause a succession of maxima and
minima, and from the number corresponding to a known change in wave-
length the difference in the two paths can be calculated.  Approximate
determinations, to be amplified later, indicate the height of the reflecting layer
to be about 80-90 km.  Experiments are also made with loop and T aerials.
The loop is in the plane of propagation and the horizontal of the T at right
angles to the direction of propagation.  The amplifiers on each aerial are
adjusted to give equal signal output in the daytime in the absence of fading.
Then, when fading occurs, it should be more pronounced on the T if the
deviation is lateral in a horizontal plane, and on the loop if it is due to a ray
inclined to the horizontal.  It is found that the fading on the loop is more
pronounced, and the most usual ratio of the loop in the T variation is 2.85.
This corresponds to an angle of descent of 69º.  Another series of
experiments gave 63º.  These observations are for 2LO (London), received at
Cambridge.  Birmingham to Cambridge gave an angle of 48º.  With  the loop
inclined to its normal position, the signal variations are sometimes intensified.
 This proves that the reflected ray is elliptically polarized, and offers an
explanation of the directional errors often experienced at quite short ranges.
It is possible to calculate that the reflection coefficient for the ionized layer is
between 0.2 and 6%, according to the attenuation factor assumed for the
direct ray.  The inferior limit to the number of free electrons in the reflecting






New Directional Receiving SystemTitle Text
Friis, H. T.Author Text
Proc. IRE, vol. 13, pp. 685-707; December 1925.Source Text
spaced loop, coplanar, theory, loopKeyword Text
The paper discusses methods of combining the signal current from different
antennae in a directional receiving system and a detailed description is given
of a system by which all phase and amplitude adjustments are performed
upon the beating inputs of a double detection or superheterodyne receiver.
The theoretically derived shape of the directional characteristic of a two-loop
system (a coplanar spaced loop) has been verified by experiments, and data






Measurement of Resistivity of Large Masses of Undisturbed EarthTitle Text
Gish, O. H. and Rooney, W. J.Author Text
Terrest. Magn., vol. 30, pp. 161-88, December 1925.Source Text
earth constants, conductivity, resistivity,
propagation, Australia
Keyword Text
The method and equipment for measuring the resistivity of large masses of
undisturbed earth, primarily in connection with earth-current potential
measurements at the Carnegie Institution of Washington, magnetic
observatories at Watheroo (Western Australia), and at Huancayo (Peru), are
described.  Measurements, made at four sites in the vicinity of Washington,
D.C. during the development of the method, are reported.  Method and
procedure are described in Part I.  Four contacts to earth are provided at
equal intervals along a straight line at the surface.  A measured current is
sent through the earth between the extreme points and the resulting
difference of potential between the intermediate points is observed.  These
data, together with the length of interval between electrodes or contact points,
yield the average resistivity of a body of earth whose linear dimensions are of
the same order as that of the electrode interval.  Part II summarizes the
results of a series of measurements with electrode intervals ranging rom 5
feet (1.5 meters, to 1800 feet (540 meters).  These give some knowledge of
the variation of resistivity with depth and determine approximately the depths
of ground-water and of changes in the geological substructure.  (Author's







Polarization of Wireless WavesTitle Text
Smith-Rose, R. L.Author Text
Wireless World, vol. 17, pp. 859-862; December 1925.Source Text
Polarization, horizontal, propagation, night effect,
polarization error, theory, groundwave
Keyword Text
Gives the theory of the polarization of electromagnetic waves from a Hertzian
oscillator, and from a transmitting aerial.  Experiment verifies the theory
showing that the radiated waves received from various transmitting stations,
operating on wave-lengths from 350 to 12,000 meters, are polarized in a
vertical plane during the daytime.  Attempts to transmit horizontally polarized
waves by a Hertzian oscillator and by a coil aerial show that they can be
transmitted over the earth's surface only with difficulty, if at all, and that the
effect of such waves is entirely negligible compared with the effect of any
vertically polarized waves from the same transmitter.  Horizontally polarized
waves can, however, be projected upwards and subsequently deflected






Aerials and Earth SystemsTitle Text
Smith-Rose, R. L.Author Text
Wireless World, vol. 17, p. 927; December 1925.Source Text
directivity, loop, antenna, UK, theoryKeyword Text





Discussion of  The Polarization of Radio WavesTitle Text
Alexanderson, E. F. W.Author Text
Proc. IRE, vol. 14, p. 391; 1926.Source Text
polarization, theoryKeyword Text







Editorial on Nomenclature Used in Wireless TelegraphyTitle Text
Anonymous,Author Text
Expl. Wireless, vol. 3, p. 201; 1926.Source Text






Experiments on the Propagation of Electromagnetic WavesTitle Text
Baumler, M., and Zenneck, J.Author Text
Zeit. f. Hochf., vol. 27, pp. 117-119; 1926.Source Text
theory, propagation, coastal refraction, atmosphericsKeyword Text
An account of measurements made in August 1924 on the propagation of
electromagnetic waves, the principal object being to study their passage from
sea to land.  The area covered is the triangle formed by Heligoland (at which
the transmitter is situated), Cuxhaven and Bremerhaven, between which
several receiving stations are erected.  The area is particularly favorable,
since, assuming straight line propagation, the waves strike the coast at all
possible angles, and, further, the large differences in water level at high and
low tide allow the same area to be investigated under two different conditions.
No perceptible difference is noticed in transmission over sand and muddy
shallows, or over the level and sandy mainland, or whether the sand and
muddy shallows lie 1 or 2 meters above or below the sea-level.  Signals are
found to be deviated always in the same sense, and the authors conclude
that a distortion of the wave-front occurs when the wave strikes the coast.  In
view of the comparatively short distance between transmitter and receiver (56
km) remarkable effects of thunderstorms on the signal strength and direction






A Unicontrol High-Frequency Radio Direction-FinderTitle Text
Dunmore, F. W.Author Text
Bureau of Standards, Science Papers, No. 525, pp. 25-35; 1926.  See also
Exper. Wireless, vol. 3, p. 641; October 1926.
Source Text
MF, navigation, loop, shipboard, direction findingKeyword Text
The Bureau of Standards was asked to develop for the United States Coast
Guard a simple type of radio direction-finder which should function on 2100 kc
(143 meters).  Such a device enables s ship equipped with it to locate another
ship readily.  This paper describes the development of such a direction-finder
and its installation on a Coast Guard patrolboat.  The direction-finder coil
consists of four turns of ignition cable wound on a 20-in. frame.  It is installed
over the pilot-house and rotated from below.  A tuning unit and coupling
transformer have been designed so that the direction-finder coil may be used
on the ship's receiving set without changing its tuning adjustments, which are
locked in the 2100-kc position.  A special form of automatic balancing
condenser operated by a special cam rotating with the direction-finder shaft is
incorporated in this instrument whereby a clear minimum may be obtained at
all angular positions of the coil without manual operation of the balancing
condenser.  The controls necessary when taking a bearing are thus reduced






Directional Characteristics of Combined AntennasTitle Text
Esau, A.Author Text
Zeit. f. Hochf, vol. 27, pp. 142-150, 1926; vol. 28, pp. 1, 147.Source Text
antennas, arrays, directivityKeyword Text
A mathematical treatment is given (a) for the combination of two non-directive
antennae at a certain distance apart and with or without any phase difference,
and (b) for the combination of two directive antennae.  In both cases it is
shown that the sharpness of the directional characteristic is greater for the
parallel arrangement (in which the direction of arrival of the waves is normal to
the line joining the feet of the antennae) than for the series arrangement.  In
other respects, however, there are important differences.  With the
combination of two directive antennae the sharpness of the characteristic is






Errors in Wireless Bearings Caused by the Ship, and Their EliminationTitle Text
Fischer, F. A.Author Text
Zeit. f. Hochf., vol. 7, p. 490; 1926.Source Text
shipboard, reradiation, errorsKeyword Text
A theory is given of the systematic errors introduced into bearings due to the
presence of the ship, and methods of compensation are described.  The
analogy with the deviation theory of the magnetic compass is pointed out.







The Theory and Operation of the GoniometerTitle Text
Herzog, A.Author Text
Zeit f. Hochf., vol. 27, pp. 172-175; 1926.  See also Science Abstracts, vol.
29, p. 536; 1926.
Source Text
BT loops, multipath, wave interferenceKeyword Text
The theory of the goniometer is given, with particular reference to the Bellini-
Tosi system, from the point of view of its application to the elimination of
disturbances by directional reception.  It is shown that the two loops must be
quite symmetrical, so that currents of the same phase flow in the stationary
coil-pairs.  The external phenomena, such as the simultaneous incidence of







Funkpeilungen, Richtungs und Standortbestimmung auf
funktechnischen Wege
Title Text
Lieb, A., and Nitzsche, D.Author Text
Funkpeilungen, Richtungs und Standortbestimmung auf funktechnischen
Wege, Mittler & Sohn, Berlin, 1926.
Source Text
direction findingKeyword Text





The Dependence of the Deviation of a Ship on the WavelengthTitle Text
Maurer, H. and Fischer, F. A.Author Text
Ann. d. Hydrogr., vol. 54, p. 401; 1926.  See also Science Abstracts, vol. 29,
30, pp. 206, 188; 1926; 1927.
Source Text
quadrantal error, shipboard, loopKeyword Text
The analogy between the deviation of a ship's radiation and the compass
deviation is drawn.  The theory of the quadrantal distortion is given as well as
experimental evidence verifying the theoretical considerations.  Authors
discuss methods of correcting this deviation; experimental observation
confirm the theory.  The authors show that frequency independence of the
deviation is obtained when the natural wavelength and damping of the loop are






Stationary and Rotating Equi-Signal BeaconTitle Text
Murphy, W., and Wolfe, L.Author Text







Variations of Apparent Bearings of Radio Transmitting StationsTitle Text
Smith-Rose, R. L.Author Text
R. R. B. Spec. Rpt. No. 4 H.M. Stationery Office, London, England; 1926.Source Text






Elimination of Night ErrorsTitle Text
Williams, W. E., and Smith-Rose, R. L.Author Text
Wireless World, vol. 18, p. 430; 1926.  Also listed under the title,
"Polarization of Wireless Waves."
Source Text
night effect, polarization error, theory, error,
horizontal polarization
Keyword Text





Experimental Results, Radio Direction FindingTitle Text
AnonymousAuthor Text
Aviation, vol. 20, no. 4, pp. 109-110, 25 January 1926.Source Text
airborne, direction findingKeyword Text







Directional and Intensity Changes in Radio WavesTitle Text
Bidwell, C. C.Author Text
Journ. Frank lin Inst., vol. 201, pp. 107-112; January 1926.Source Text
terminator, day night transition, ionosphereKeyword Text
This is a record of the change in the character of reception which occurs
during the transition from daylight to dark.  The chronograph records of a
galvanometer in the receiving circuit show long-time fluctuations upon which
short erratic fluctuations are superposed, there being a definite
correspondence between the long period directional and the long period
intensity changes.  This is attributed to the slow drifting of clouds of ionized







Some Methods for Determining a Point by Means of RadiogoniometryTitle Text
Simeon, G.Author Text
Rivista Marittima, vol. 59, no. 1, pp. 77-107, 5 figs; January 1926.Source Text
shipboard, error, navigation, fix, reradiationKeyword Text
Discusses radiogoniometry between coastal stations and ships for







Screening in Receiving AerialsTitle Text
Smith-Rose, R. L.  and Barfield, R. H.Author Text
Wireless World, vol. 18, pp. 61-65; January 1926.Source Text
shielding, screening, loops, designKeyword Text
This article covers the problem of shielding antennas, lead-ins, etc.  The
whole work is based on the premise that cancellation of the field is brought
about by the action of the shield in setting up secondary fields which are






Visual Indicator for D/FTitle Text
Tyers, P. D.Author Text
Electrician, London, England; vol. 96, p. 31; 8 January 1926.Source Text
indicator, instrumentationKeyword Text
This paper suggests that the null point in a single loop D/F system may be
indicated by a milliammeter connected in the anode circuit of a rectifying valve







Use of Radio Compass Fast ExtendingTitle Text
AnonymousAuthor Text
Motorship, (N.Y.), vol. 11, no. 2, pp. 109-11; February 1926.Source Text
compass, navigationKeyword Text
Its aid to safety of navigation now becoming recognized; describes Kolster-







Reaction Control for Frame AerialsTitle Text
Fromy, E.Author Text
Onde Electrique, vol. 5, no. 50, pp. 89-94; February 1926.Source Text
loop, designKeyword Text
Describes new form of reaction control which is said to be reasonably
independent of wave length and simple to handle.  See brief translated







The Propagation of Radio Waves over the EarthTitle Text
Taylor, A. H., and Hulburt, E. O.Author Text
Phys. Rev., vol. 27, pp. 189-215; February 1926.Source Text
theory, propagation, ionosphere, fadingKeyword Text
ABSTRACT NO. 1:  A theoretical treatment of the general subject of
propagation of electromagnetic waves, together with a short introductory
history of what had been done earlier by other workers in the field.
ABSTRACT NO. 2:  A quantitative theory is developed assuming the upper
atmosphere to contain free electrons and taking into account the effect of the
earth's magnetic field on their motion.  The formulae for the refractive indices
of radio waves in the electron layer are shown to involve a critical wavelength
of 214 meters.  This is significant, as the range of radio waves is a minimum
at about 200 meters.  The electron layer is first considered to be sharply
separated from the lower atmosphere, and the waves then suffer total
reflection when incident at more than the critical angle determined by Snell's
law.  The resulting "ship distance" is calculated as a function of wave-length,
and good agreement is shown with the results of A. H. Taylor at 16, 21, 32
and 40 meters.  The sharp separation is then replaced by a continuous
variation in the electron density.  Various laws relating density to height are
assumed, and by a suitable choice of the parameters involved the observed
skip distances are again obtained.  The general conclusion is reached that,
during full daylight, the average density of free electrons increases with the
height and attains a maximum between 70 and 150 miles up.  Certain well-
known distortion effects, slow- and high-speed fading, are elucidated in terms
of the theory assuming a motion of the electron clouds and the consequent
shifting of the interference patterns.  The effects on long-distance











JIEE, vol. 64, pp. 837-838; March 1926.Source Text
Adcock, history, error, polarization errorKeyword Text
The inventor of the Adcock antenna system describes one of his early
experiments.  The experiment confirmed the theory that deviation errors in the
ordinary direction finders were due to the presence of a horizontal component






An Investigation of Wireless Waves Arriving from the Upper AtmosphereTitle Text
Smith-Rose, R. L., and Barfield, R. H.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, Series A110, p. 614; 1 March 1926.
Source Text
ionosphere, propagation, tilted loop, earth constants,
experimental, UK, elevation angle
Keyword Text
ABSTRACT NO. 1:  The paper discusses the early development and
experimental investigation of downcoming waves from the earth's atmosphere.
 The authors enumerate the methods of measuring the directions of the
electric and magnetic fields to give positive evidence of downcoming wireless
waves at night.  Calculations and examples are given for the determination of
the intensity and angle of incidence of downcoming waves.  The angle of
incidence was obtained in three independent ways:  (1) By Hertzian-rod
apparatus (provided ground constants are known); (2) By tilting-coil apparatus
(provided ground constants are known); and (3) By loop-antenna method
(independent of ground constants).  ABSTRACT NO. 2:  Continuing previous
work, the authors have developed modified apparatus for use on shorter wave-
lengths.  Operating on wave-lengths in the neighborhood of 400 m., it has
been found that the directions of the component forces in the arriving waves
can vary considerably from their normal daytime values.  Such variations
begin at times in the proximity of sunset or after total darkness prevails and
accompany the more commonly known variations in signal strength and
apparent bearings as observed on a direction-finder.  The magnitudes of the
variations already observed on the two independent sets of apparatus provide
direct evidence of the reception of wireless waves arriving at the earth's
surface at a comparatively small angle of incidence (i.e., 30º or less to the
vertical).  It also appears from the observations that the downcoming waves
can be polarized with the electric force in either a vertical or horizontal plane.
By combining the above measurements with simultaneous observations of the
strength of the vertical electric force of the arriving waves, a means is provided
of determining the angle of incidence of both the vertically and horizontally
polarized components of the downcoming waves.  Typical results of this kind,
carried out at Slough on the transmissions from Bournemouth, are given.
These show that the angles of incidence can have any value between the
limits of 16º and 34º.  If the latter value represents the case of a simple wave
which has been symmetrically reflected or deflected from the upper
atmosphere, the maximum height of the path is found to be 55 miles or 88
km.  This is in good agreement with recent estimates for wavelengths of the
order employed.  The results obtained also furnish data by which the relative
Abstract Text
intensities of the downcoming and direct waves may be determined.  Some
measurements have given values varying from 0.3 to 1.4 for this ratio, showing
that under the conditions of these experiments the intensity of the
downcoming wave can be of the same order as that of the direct wave.  By
substituting the known value of the earth's conductivity in the theoretical
formula given by Sommerfeld, a value of the attenuation of the waves travelling
from Bournemouth to Slough can be obtained.  On such a basis, the






The Propagation of Electric WavesTitle Text
Taylor, J. E.Author Text
Roy. Soc. Arts, vol. 74, pp. 392-407; Disc. 408-417; 19 March 1926.  See
also Engineer, vol. 141, pp. 249-251; 26 February 1926.
Source Text
propagation, theory, guided wave, theory conflictKeyword Text
In this paper the author puts forward a plea for the guided wave theory of the
propagation of radio waves.  In the Discussion, SMITH-ROSE,
HOLLINGWORTH and APPLETON quoted experimental results which were






Cause and Elimination of Night Errors in Radio Direction-FindingTitle Text
Abadie, P.Author Text
Rev. Scientifique, vol. 65, p. 210; April 1926.Source Text






Directive Diagrams of Antenna ArraysTitle Text
Foster, R. M.Author Text
Bell System Tech. J., vol. 5, p. 292; April 1926.Source Text
directivity, arraysKeyword Text
In this paper are presented two systematic and comprehensive collections of
directive amplitude diagrams for arrays consisting of 2 and of 16 antennae
respectively, spaced at equal distances along a straight line or axis, with
currents of equal amplitude in all the antennae, and with equal phase
differences between the currents in adjacent antennae.  These diagrams are
polar diagrams showing the relative amplitude of the field of the radiation at a
great distance, assuming that each antenna radiates equally in all directions
in the plane of the diagram.  90 diagrams are given for the 2-antenna array,
the spacing varying in steps of 1/8 wave-length up to 2 wavelengths and the
phase difference varying in steps of 1/8 period from 0 to ½ period.  An
additional set is given for a spacing of 4λ.  612 diagrams are given for the 16-
antenna array, the spacing varying in steps of 1/32 wavelength from 0 to 1
wave-length and the phase difference varying from 0 to1/2 period in steps of
1/32 period.  Additional diagrams are given for spacings of 1 and one half, 2
and 4 wavelengths.  Diagrams and space characters are also given for an
array of 4 antennae located at the corners of a square of side one half
wvelength and no phase difference, and for an array of 32 antennae located
along the diagonals of a square, with a separation of half wavelength between






Space Characteristics of AntennaeTitle Text
Murphy, W. H.Author Text
Frank, Inst., J, 201, pp. 411-429; April 1926.Source Text
antenna, array, theoryKeyword Text
The author investigates the actual radiated fields in space at unit distance by
resolving the true fields into three imaginary components:  a vertical
component, a horizontal component perpendicular to this place of
propagation.  This is done for special cases, such as for vertical and
horizontal loops and antennae, and from these cases, polarization of the field
at any point in space is discussed, and formulae are derived for certain
specific antennae.  The assumptions made are:  (1) The antenna length is
small compared with the wavelength; (2) the distance from transmitter to
receiver is large compared with the wavelength but small with respect to the
earth; (3) the earth is a perfect conductor, and (4) the effect of reflected and






Propagation of Electric Waves over the EarthTitle Text
Stetter, G.Author Text
Elek. u. Maschinenbau, Radiotechnik , vol. 44, pp. 33-39; 4 April 1926.Source Text
BT loops, site, reradiatorsKeyword Text
The author first describes the Bellini-Tosi system of direction-finding and
records his experience of direction-finding work carried out in 1916-1918.  The
effects of trees, of the occurrence of metals and ores, and of the distribution
and extent of ground waters are each considered in some detail in their






The Propagation of Radio WavesTitle Text
Hollingsworth, J.Author Text
Inst. El. Eng., J 64, pp. 579-589; Disc., 589-595; May 1926.  See also
Electrician, London, England; vol. 96, p. 291; March 1926 and Experimental
Wireless, 3, pp. 178-181, Disc. 181; March 1926.
Source Text
theory, propagation, sunset, interference, wave
interference, ionosphere
Keyword Text
This paper gives the results obtained from a systematic study of the received
intensities of various long-wave transmitting stations at four receiving stations
over a period of nearly two years.  The apparatus used was substantially the
same as in previous work, the only change being the substitution of a Dye
transformer for the calibrated mutual inductance.  A string galvanometer was
also added so that readings could be taken on the ordinary routine of a
station.  The distances of the receiving stations from the transmitting stations
were comparatively short.  Simultaneous observations were made whenever
possible, and only daylight transmissions were considered.  The results
obtained are discussed and illustrated graphically.  The results show very
marked periodic variations and are inconsistent with any law of steady decay.
 Observations of the transmissions from St. Assie made at the various
receiving stations and during several tours, in the latter case using portable
apparatus, enabled a curve to be plotted showing the variation of intensity with
distance.  The curve first rises to a maximum, then reaches a minimum value
and finally rises again.  The observed effects can most easily be explained on
the assumption of an upper reflecting layer giving rise to interference effects
between the directly transmitted and the reflecting waves.  Further






Kennelly-Heaviside Layer and Radio-Wave PropagationTitle Text
Hulburt, E. O.Author Text
Frank, Inst., Journ., vol. 201, pp. 597-634; May 1926.Source Text
ionosphere, theory, propagation, polarization error,
elevation angles, error vs.  range
Keyword Text
The first part of this paper is a reprint of an earlier one in conjunction with A.
H. Taylor.  Further consequences of the theory there outlined are now
considered.  The field of a radio-wave receiving antenna placed some distance
above the earth is to be regarded as due to three rays, one direct, one
refracted downward from the Kennelly-Heaviside layer and an upward ray, this
last being the reflection from the earth of some descending ray.  The
rectangular components of the resultant electric force are expressed in terms
of the components of these rays, and it is seen that in general the electric
vector traces out an ellipsoid randomly oriented with respect to the axes.  The
linear Hertz oscillator as used by Picard enables the component of the
electric force in any direction to be measured.  The experimental results of
Picard for the variation with distance from the transmitter of the ratio of the
vertical to the horizontal component at right angles to the true transmission
direction are plotted, and compared with the ratios calculated on the
assumption that the earth's surface is (a) a perfect conductor, and (b) a
perfectly transparent dielectric.  When allowance is made for all three rays
the calculated curves for a perfectly conducting earth agree tolerably well with
the observations, at least for distances less than 500 miles.  The wave-
lengths considered are 40 and 80 meters.  The paper concludes with some
discussion of the errors in radio-direction bearings arising from downward
reflection by the Kennelly-Heaviside layer.  These errors are significant when
the downward rays descend at angles greater than about 20º to the
horizontal.  Thus close to and very far from the transmitter these errors will be






The Directional Recording of AtmosphericsTitle Text
Watson-Watt, R. A.Author Text
JIEE, vol. 64, pp. 596-610; May 1926.  See also Experimental Wireless, vol.
3, pp. 234-238; April 1926.
Source Text
atmospherics, direction finding, locationKeyword Text
A detailed description is given of an apparatus for the continuous recording of
the apparent direction of arrival of atmospherics, and typical examples are
given of the data obtainable from such recorders.  These examples show the
diurnal variation of intensity of atmospheric disturbances, the diurnal variation
of apparent direction of arrival, and the location of apparent sources of
atmospherics by a group of recorders.  In essential features the recorder
consists of a frame-coil rotated about a vertical axis by means of clockwork at
a speed of four (or if desired, eight) revolutions per hour.  The amplifier has
resistance-capacity coupling in the high-frequency stages, which are followed
by a detector and two stages of low-frequency amplification, transformer
coupling being employed for the latter.  In the anode circuit  of the last valve is
introduced as Abraham and Bloch moving iron oscillograph, which is used for
recording the atmospherics by means of a pen on a drum revolving with the
coil, the pen tracing a helix of 3 mm. pitch.  The limitations of the instrument
are pointed out, but these are more than counterbalanced by the continuous






An Instantaneous Direct-reading Radio GoniometerTitle Text
Watson-Watt, R. A., and Herd, J. F.Author Text
JIEE, vol. 64, pp. 611-617; May 1926.  See also Exper. Wireless, vol. 3, pp.
239-241; April 1926; Wireless World, vol. 18, pp. 367-369; March 1926; Elect.
Review London, vol. 98, pp. 515-516; March 1926.
Source Text
Watson Watt, crossed loop, instantaeous, CRT, twin
channel, vertical, navigation, goniometer
Keyword Text
The original paper on the crossed-loop, cathode-ray tube D/F, now commonly
called the Watson-Watt D/F.  The authors' original work was carried out in the
neighborhood of 10 kc.  Paper read before Wireless Section, IEE March 1926.
 The article describes a simple system of two fixed loops, one N-S and the
other E-W; with their tuning condensers joined to the plates of the
oscillograph.  The application to directional recording of atmospherics is also
discussed.  The article points out applications to navigation.  The two large
loops were arranged at right angles crossing at their centers.  The loops were
tuned with their midpoints grounded to eliminate vertical effect.  The loops
were very large (1200 ft long by 100 ft high) and had five turns for a total area
of 20 acres.  The plates of the oscillograph were connected directly to the
tuning condensers of the loops.  A push-pull amplifier circuit is shown for use






New French Radio BeaconsTitle Text
Blondel, A.Author Text
La Science et la Vie; 1926.  See also Annales des Postes, vol. 15, pp. 478-
491; June 1926.
Source Text
shipboard, beacons, navigationKeyword Text
There is in course of development in France a comprehensive system of radio
beacon stations for the use of ships carrying some form of direction-finding
apparatus.  These beacons are divided into three classes:  (1) Long-range
beacons with a range of the order of 200 miles; (2) storm beacons with a
range of 50 miles; and (3) port beacons with a range of 20 miles.  The
functions of these various beacons are obvious from the titles.  They are all
automatic in operation, sending out their characteristic signals at prearranged
times.  There will be finally five of the first type, twenty-five of the second, and
nine of the third.  The type of transmitter finally approved employs valves and






The Polarization of Radio WavesTitle Text
Pickard, G. W.Author Text
Proc. IRE, vol. 14, p. 205-212; April 1926.  Disc., 391-393; June 1926.Source Text
polarization, ground wave, skywaveKeyword Text
Measurement made on the transmissions from nearly 400 stations, most of
which operated on the two frequency bands 3.5 to 4.0 and 7 to 8 megacycles,
showed that the electric force at any considerable distance from the
transmitter was no longer vertical but predominantly horizontal.  Prior
measurements of wave polarization made at the lower transmission
frequencies by various workers have uniformly shown the electric force to be
principally vertical at all distances from the transmitter.  The measurements
described here were carried out at Seabrook, New Hampshire, with apparatus
essentially similar to those employed by previous workers.  Comparative
measurements were also made of radiation alternately horizontally and
vertically polarized at the source.  The results obtained indicated that the ratio
of the horizontal to the vertical electric field depended only upon the
frequency, distance and the time of day, being substantially independent of
the direction of transmission and whether the wave leaving the transmitter was






Polarization of Radio WavesTitle Text
Alexanderson, E. F. W.Author Text
Trans. AIEE, vol. 45, pp. 636-640; July 1926.Source Text
polarization, fading, errorsKeyword Text
The author outlines the theory of wave motion and describes a mechanical
model for studying wave polarization.  The phenomena of fading can
reproduced mechanically through  polarization in a single wave path.
Experiments with the model, as well as actual measurements with exploring
antennae, indicate the presence of a horizontal and a vertical wave
component with different velocities of propagation, the two waves giving plane
polarization when in phase and circular polarization when 90º out of phase.
Irregularities of direction-finder indications on long waves can thus be






Marine Direction FindingTitle Text
Bainbridge-Bell, L.Author Text
Electrician, London, England; vol. 97, no. 2513; pp. 125-126; 30 July 1926.Source Text
vertical, naval, shipboardKeyword Text







Ionization of the Upper AtmosphereTitle Text
Chapman, S.Author Text
Roy. Meteoroiog, Soc., Journ, vol. 52, pp. 225-236; July 1926.Source Text
ionosphere, theoryKeyword Text
It has been established that short wireless waves, 500 meters or less, can be
reflected downwards at night at remarkably small angles of incidence.
Observations of reflection at night, for wavelengths about 200 meters, indicate
that the effective ions are free electrons.  Positive molecular ions must also
be present, but will take only a negligible share in the bending of the waves.
It is shown that the wireless evidence indicates that the upper atmosphere is
ionized in a layer of unknown thickness which extends down to 40 or 50 km
above the ground by day, and to about 90 km, by night, the rise of the under
surface being due to the progressive recombination of the ions at the lower
levels after sunset.  The electron density at about 90 km at night is at least
100,000 per cc.  The greater thickness of the layer by day is obviously due to
solar action.  The degree of accordance between the wireless and magnetic
data for the conducting layer may be considered satisfactory in the present
state of knowledge.  It is not known definitely what constituent of the air is the
one ionized or what is the ionizing agent.  The sun's ultra-violet radiation is
absorbed mainly by ozone, and if, as the discussion here given shows to be
quantitatively possible, the ultra-violet radiation is the cause of ionization, the
latter must be effect by the ozone absorption, and ozone must be the ionized
constituent.  Against this is to be set the apparent unlikelihood of a large
increase in the ultra-violet radiation at sunspot maximum, such as seems
required by the magnetic data.  But the only alternative source of ionization is
corpuscular radiation from the sun, which falls on the sunlit hemisphere
without deflection by the earth's magnetic field.  Such corpuscular radiation
must therefore be electrically neutral, whether ionized or not.  It is shown that
the spectrum of the aurora constitutes valuable information regarding the
composition of the upper atmosphere, though it can only partly be interpreted






Wireless Position-Finding on ShipsTitle Text
Turner, L. B.Author Text
Electrician, London, England; vol. 97, no. 2513, pp. 125-126; 30 July 1926.Source Text
location, fix, position finding, shipboard, navigationKeyword Text
Results of recent research; theoretical considerations; relative accuracy in






The Ultra Powerful Projector and Hertzian Apparatus at CalaisTitle Text
AnonymousAuthor Text
Bul. Technique du Bur. Veritas, vol. 8, no. 8, pp. 149-151; August 1926.Source Text
navigation, location, position, naval, shipboardKeyword Text
New Langevin piezo-electric projector which enables vessels provided with
receiver to know their exact position and distance from Calais jetty within







A Radio Field Strength Measuring System for Frequencies up to 40
Megacycles
Title Text
Friis, H. T., and Bruce, E.Author Text
Proc. IRE, vol. 14, pp. 507-519;  August 1926.Source Text
field strength, measurements, instrumentation,
propagation
Keyword Text
This paper describes field strength measurement sets for frequencies as high
as 40 megacycles.  The apparatus is a double-detection receiving set which
is equipped with a calibrated intermediate-frequency attenuator and a local
signal comparison oscillator.  The local signal is measured by means of the
intermediate-frequency detector, which is calibrated as a tube voltmeter.  The
completed system is capable of giving the absolute field strength of a received
signal within 20% of its true value.  Comparative signal measurements can be
made with an error of not more than 5%.  The prevalence of fading at the high






The Cause and Elimination of Night Errors in Radio Direction-findingTitle Text
Smith-Rose, R. L., and Barfield, R. H.Author Text
JIEE, vol. 64, pp. 831-838; Disc., pp. 838-843; August 1926.  See also
Experimental Wireless, vol. 3, pp. 367-369; June 1926.
Source Text
errors, polarization errors, Adcock, ionosphere,
lateral deviation, airborne
Keyword Text
ABSTRACT NO. 1:  The paper describes some early work done with crossed-
U antennas and Adcock antennas in measuring and eliminating night effect.
The authors conclusions are that lateral deviation of the radio waves plays a
negligible part in producing large and variable night error, and that these errors
are entirely due to the arrival of downcoming waves polarized with the electric
vector horizontal.  ABSTRACT NO. 2:  Reference is made to the authors'
previous work on direction-finding.  It now appears that the variations observed
are caused by the action of the horizontal components of the electric force in
the downcoming waves on the horizontal parts of the D/F loops.  Another part
of the work has been to ascertain whether the downcoming waves have been
laterally deviated from the great-circle plane through transmitter and receiver.
The experimental arrangements described in the paper are a modification of a
system patented by F. Adcock, in which the aerials are mounted and
connected so as to ensure that only the vertical aerials are comprised of
complete Hertzian oscillators with leads taken horizontally from their mid-
points to the receiving apparatus in a screened hut at the center of the
system.  The hut was raised about 20 ft above the ground.  Measurements
were made simultaneously on this apparatus and on an ordinary single-coil
direction-finder.  The most serious night variations observed were for the
transmissions from Bournemouth and Cardiff.  In the latter case the single-coil
method gave a rotation of apparent bearing through more than 360º, while on
the Adcock system the extreme variation was 14º.  From these results it is
concluded that lateral deviation plays a negligible part in producing large and
variable night errors, as are obtained on single coils, and that these errors are
entirely due to the arrival of downcoming waves polarized with the electric
force horizontal.  The slight residual errors with the Adcock system (up to
plus or minus 7º) may be caused by a slight imperfection of balance of the
upper and lower halves, or it may actually be a residual amount of lateral
deviation.  In an appendix to the original paper ADCOCK describes some






A Direct-Reading Radio CompassTitle Text
Steel, W. A.Author Text
Canadian Electrical News, vol. 35, pp. 37-39; August 1926.  See also Science
Abstracts, vol. 29, p. 536; 1926.
Source Text
Canada, compass, navigation, twin channelKeyword Text
Two loop antennas arranged at right angles are each connected through
suitable r.f. amplifiers to a pair of plates of a cathode-ray oscillograph.  Since
the pairs of plates of the oscillograph are also at right angels, the line traced
out by the path of the spot on the screen will give a visual indication of the
direction of the incoming signal.  The deflection due to each pair of plates is






A Test of the Existence of the Conducting LayerTitle Text
Breit, G., and Tuve, M. A.Author Text
Physical Review, vol. 28, pp. 554-575; September 1926.Source Text
theory, ionosphere, propagation, height, historyKeyword Text
A method previously proposed for a test of the existence of ionization in the
upper atmosphere has been developed, and a definite proof of the existence of
echoes from the upper regions has been obtained.  The echoes are present
for 70-meter waves with an 8 mile base near Washington, D. C.  The effective
height of the layer is between 50 and 130 miles.  At times multiple reflections
are present.  Radio fading is shown to be not only an effect of interference
between the ground and the reflected waves, but also to a large extent an
effect of the presence or absence of reflected waves.  A seasonal variation in
the effective height between summer and fall seems to exist.  A smaller
diurnal effect is also suspected.  The height seems greater in the fall than in
the summer and greater in the afternoon than in the morning.  Effects of
wavelength and of location have been studied.  A quantitative discussion of
the results enables one to eliminate too gradual distributions of electron
density.  The measured retardation is shown to correspond to a height greater







Polarization of Wireless WavesTitle Text
Hollingworth, J.Author Text
Nature, vol. 118, p. 409; 18 September 1926.Source Text
theory, polarization, LF, sunset, night effectKeyword Text
In a previous paper, the author has referred to intensity variations at medium
distances on long-wave reception during sunset.  Recent experiments have
shown that the cycle given on 14,350 meters at Slough from Sainte Assise
(U. F. T.) is accompanied by a directional variation of the same form.
Measurements were made to see if any quantitative deductions could be
made:  (a) In the plane of propagation; (b) in a vertical plane at right angles to
this; and (c) in an intermediate plane.  In some cases (a) actually exceeded
(b).  In the general case of elliptic polarization there is no further solution, but
by making the assumptions (1) that second reflections are not present, and
(2) that waves reflected from upper layers remain plane polarized but with the
plane of polarization rotated, it is possible to deduce figures from this rotation
and for the coefficient of reflection.  Observations at Slough and Exeter show
that during sunset a rapid rise in the reflection coefficient occurs and a
rotation of the plane of polarization of at least 90º.  Whether the assumptions
are justified or not it emerges that (1) long waves as well as short are
polarized by refraction in the upper atmosphere at night, and (2) the effect
persists all night, and consequently cannot be caused by a mere shifting of
the reflecting surface through ionic recombination at sunset.  Further






Waves Propagation in Overhead Wires with Ground ReturnTitle Text
Carson, John R.Author Text
Bell System Tech. Journ., vol. V, pp. 539-554; October 1926.Source Text
Beverage antenna, wave antenna, transmission lines,
theory, directivity
Keyword Text
A mathematical analysis of wave propagation in ground-return circuits with
formulas for calculating inductive disturbances in neighboring lines.  The
analysis is basic to the ground return Beverage antenna particularly at low
frequencies and relatively high conductivity.  The solutions presented become
less accurate as the frequency is increased.  (Later papers by Wise include
the effect of dielectric constant, see no. 821.)  A minor error exists in Figure 2
of the original reprints which may affect mutual impedance calculations based
on the analysis.  The error may be corrected by redrawing the curve for theta
equals pi over 2 at its proper location using equation (32).  Carson shows that
for the wave antenna (Beverage antenna) a 100-fold increase in ground
resistivity increases "the ground return impedance by the factor 2.5 and






A Portable Radio Direction Finder for 90 to 7700 KilocyclesTitle Text
Dunmore, F. W.Author Text
U. S. Bureau of Standards - Science Papers, no. 536, pp. 409-430; 21
October 1926.
Source Text
portable, LF, MF, HF, loopKeyword Text
Describes instrument with but two controls (balancing and tuning) which











L'Onde Electrique, vol. 5, p. 553; October 1926.Source Text
error, quadrantal error, shipboard, reradiationKeyword Text
The author points out that when Mesny's formula is applied to calculate the
quadrantal errors of a D/F system installed on a large linear the results are
not in agreement with the observed values.  If, however, a correction is made
to allow for the large superstructure of a passenger ship as compared with a
warship, then the formula once more gives results in very close agreement






Radio Direction Finders and Their ApplicationsTitle Text
Malgom, G.Author Text
Genie Civil, vol. 89, pp. 272-276, 294-297; October 1926.Source Text
review, survey, BT loops, airborne, navigation, weatherKeyword Text
The article describes the principle of D/F with movable and with fixed loops.
The two-loop Bellini-Tosi system, the Marconi, and the Maritime systems are
discussed.  The author points out their applications to aerial navigation, their









Engineering, vol. 122, nos. 3172 and 3173, pp. 543-544 and 587; 29 October
and 5 November 1926.  See also Engineering, vol. 142, no. 3694, pp. 466-
467; 29 October 1926.
Source Text
communications, UK, ItalyKeyword Text
Review of developments; first beam experiments carried out in Italy and






Construction of Radio ReflectorsTitle Text
Tatarinoff, W. W.Author Text
Zeit. f. Hochf., vol. 28, pp. 117-120; October 1926.Source Text
reflector, tuned wire reflector, array, theoryKeyword Text
The author shows that for a simple antenna the best position for the reflector
(a tuned wire) is at a distance of r = 0.2 wavelength behind it.  The case is
then investigated of a complex antenna consisting of two Lecher systems, at
the potential antinodes of which are placed four vertical antennae.  Three
reflectors are investigated, consisting respectively of (1) four wires identical
with the vertical antenna wires, (2) a grid of 40 thin vertical wires of length ½
wavelength, short-circuited at the top and bottom, and (3) a plane sheet of tin
foil.  The grid reflector is not so efficient as the other types, in which cases
the best value of r is found to be again 0.2 wavelength.  The parabolic reflector






On the State of Ionization and Conductivity of the Upper Layers of the
Atmosphere Brought about by the Hess Vertical Radiation
Title Text
Benndorf, H.Author Text
Physikalische Zeitschrift, Leipzig, Germany, 27, pp. 686-692; 1 November
1926.
Source Text
ionosphere, theory, Hess radiationKeyword Text
Expressions are developed to determine the number of ions per cc and the
conductivity at any height in the atmosphere in terms of the measured values
at the earth's surface.  Consideration is given to the dependence of ionization,
mobility of the ions and the conductivity on the density of the air and also to
the effect of temperature changes.  Taking a mass absorption coefficient
between the limits 2.2E-03 and 4.5E-03 cm squared/gm for the cosmic
radiation, the ionization and conductivity produced by it at different heights are
tabulated.  Three separate regions are considered:  (1) in the lowest the
negative electric carriers are the normal ions; (2) in the next they are partly
normal ions and partly electrons; and (3) electrons only.  The differences
existing in these regions are discussed.  It is found that the conductivity (for
direct current) at height of 100 km acquires a value 1E+10 times that at the
earth's surface, the air at this height conducting as well as dry earth.  At 70-
80 km (Heaviside layer) a rapid increase of conductivity occurs, while the
calculated and observed values at 9 km agree very well.  This provides an
explanation of the presence of strong ionization in the air and also of the large







Radio Direction Finders and Radio Beacons with Accentuated MaximumTitle Text
Bouthillon, L.Author Text
Comptes Rendus, vol. 183, pp. 955-957; November 1926.  See also Wireless
Engineer, vol. 4, p. 118; February 1927.
Source Text
beacons, navigation, designKeyword Text
A theoretical treatment of the direction finder consisting of a radial
arrangement of antennae, each connected to the fixed member of a pair of
coils.  The movable members are in cascade with the fixed members, and by
this arrangement the signal strength is a maximum when the plane of the
wave received is the same as that of the movable coils, the latter being
supposed to rotate together so that they always remain parallel to one
another.  The relation between the sensitivity and the number of coils is






Direction Finding Underground by WirelessTitle Text
Hancock, W.Author Text
Colliery Eng., vol. 3, no. 33, pp. 499-503; November 1926.Source Text
surveying, underground, direction findingKeyword Text









Comptes Rendus, vol. 183, pp. 1029-1030; November 1926.Source Text
fix, airborne, navigationKeyword Text
The apparatus described is suitable for use on aircraft, where small space,
vibration and the necessity for rapid location of position practically exclude
processes involving the use of large charts, apparatus of geometric
construction, or numerical calculations.  The apparatus makes use of two
pairs of logarithmic scales, one of each pair carrying in addition a scale of
logarithmic tangents and the other a scale of natural tangents.  If two
transmitting stations A and B are observed, suitable manipulation of the two
pairs of scales to obtain a double coincidence enables the location of the
aircraft to be determined from the known positions of the stations A and B.  In
practice the scales are engraved on the edges of four circular discs 13 cm in
diameter, each pair of which can be secured so as to rotate together
independently of the other pair.  The accuracy obtainable is such that with
stations not more than 300 km distant the error in location does not exceed






On Wireless Interference Phenomena between Ground Waves and Waves
Deviated by the Upper Atmosphere
Title Text
Appleton, E. V., and Barnett, M. A. F.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 113, pp. 450-458; 1 December 1926.
Source Text
history, interference, wave interference, ionosphere,
skywave, groundwave
Keyword Text
This paper deals with interference phenomena between ground waves and
waves deviated by the upper atmosphere.  The experimental methods used
have been described previously.  Photographic records were obtained of
interference "fringes" with waves of 350 to 400 m, the interference being
produced by waves travelling along the ground and those deviated by the
ionized layer in the upper atmosphere.  From the records the relative
magnitudes of the effects of the atmospheric and ground waves and the
resolving power of the equivalent optical system can be simply deduced.  The
variations in resolving power throughout the night and daybreak periods have
been studied and interpreted in terms of the variations of the equivalent height
of the layer.  The observations show that the equivalent height gradually
increases throughout the night, but that about half an hour before sunrise its
value falls rapidly.  At about the same time the secondary maxima and
minima on the main interference fringes disappear.  As the morning proceeds
the atmospheric ray is gradually reduced in intensity and finally disappears.







A Cause of the Alteration of the State of Polarization of Short WavesTitle Text
Korshenewsky, N. Von.Author Text
Zeit. f. Hochf., vol. 28, p. 184; December 1926.Source Text
polarization, theoryKeyword Text
An explanation is advanced of the variation of the state of polarization of short
electric waves based on differences of refraction and reflection of the parallel
and perpendicular components of the oscillation.  Rotation of the plane of
polarization is shown to be possible if the oscillation direction is inclined to
the plane of incidence at an angel between 0 and 90º.  Explanations are also







Electric Waves and Their PropagationTitle Text
Rutherford, E.Author Text




A short historical account is given of the development of present-day
knowledge of electric waves, their properties, applications and propagation.
Reference is also made to various researches having a direct bearing on the






The Propagation of Waves in Wireless TelegraphyTitle Text
Sommerfeld, A.Author Text
Annalen der Physik ; J.  A.  Barth, Solomonstrasse, 18B, Leipzig, C1,
Germany, vol. 81, pp. 1135-1153; 11 December 1926.
Source Text
theory, history, propagation, groundwaveKeyword Text
The author summarizes his previous work on this subject, together with that
of Hoerschelmann.  He also investigates the dual problem of magnetic
horizontal and vertical antenna, and obtains formulae for short-distance
propagation of surface waves and the directional effect of the latter.  The paper






The Influence of the Earth's Magnetic Field in Wireless TransmissionTitle Text
Appleton, E. V.Author Text
URSI Proceedings, Washington Assembly, 1927.Source Text






The Existence of More than One Ionized Layer in the Upper AtmosphereTitle Text
Appleton, E. V.Author Text
Nature, vol. 120, p. 330; 1927.Source Text
ionosphere, E region, F region, D region, propagation,
theory, UK
Keyword Text
During the past year and a half systematic observations have been made at
this station on the characteristics of wireless waves deviated by the upper
atmosphere.  These observations, which have been made as part of the
program of the Radio Research Board of the Department of Scientific and
Industrial Research, were begun in collaboration with Mr. M. A. F. Barnett and
have more recently been continued with Mr. J. A. Ratcliffe's assistance.  As
part of such routine measurements many determinations of the equivalent
height of the Kennelly-Heaviside layer have been made, utilizing special
transmissions from the National Physical Laboratory and from the stations of
the British Broadcasting Company.  The early summer observations of 1926
showed that the night-time height of this deviating layer, for wave-lengths of
400 meters, was usually 90 km to 130 km.  During the period October 1926 -
May 1927, however, heights of an entirely different order of magnitude,
namely, 250 km to 350 km, have been frequently measured during the three
hours before dawn.  On such occasions, after the high values have been
recorded for two or three hours, a discontinuity in the series of values occurs
30 to 40 minutes before sunrise, and heights of the normal value are again
recorded.  The experimental evidence, the detailed discussion of which will
appear shortly, leaves little doubt that on such occasions, in the period before
dawn, the ionization in the Kennelly-Heaviside layer has been sufficiently
reduced by recombination to permit of its penetration by waves of this
frequency.  reflection, however, takes place at an upper layer which is richer
in ionization.  With the advent of sunrise at a height of 100 km or so, the
Kennelly-Heaviside layer is formed again and deviation by the lower layer is
suddenly established, the normal fall of the under boundary of the latter
proceeding afterwards as the more direct solar influence increases the region
ionized.  As the day further proceeds, the experimental results suggest that
another region of ionization is formed below the Kennelly-Heaviside layer,
which, while causing attenuation of the waves does not very materially affect
the height at which they are deviated.  The obvious bearing of these results on
the nature of the solar radiation responsible for atmospheric ionization and
their correlation with the results of terrestrial magnetism must await a more
detailed discussion.  There is, however, one small point which may be
mentioned here.  It seems of interest in indicating the possibility that
Abstract Text
simultaneous observations between the same two stations on widely different
wave-lengths might enable us to study the characteristics of both layers at
the same time.  Since ultra-short waves require a greater electron
concentration to deflect them back than do the longer waves, there may not
be enough electrons in the Kennelly-Heaviside layer to send back the former,
so that for angles of incidence less than a certain amount (e.g., in short
distance transmission), such wave-lengths would be deviated by the upper
layer at all times of the day.  The relatively large amplitude of the ray returned
from the upper layer in the experiments mentioned above, in which 400 meter
waves were used, demonstrates the low attenuation consequent on deviation
at such great heights, so that with ultra-short waves the greater part of the
absorption would probably take place in the penetration of the lower layer.
Thus, even for transmission over long distances, we might expect a high ray
path, and deviation at the upper layer would result in less resultant absorption
than a low ray path with deviation at the Kennelly-Heaviside layer.  It may be
mentioned in this connexion that the American determinations of the heights
at which these ultra-short waves are "reflected" fit in with the above ideas of









Mtt. Aeron. Obs. Lindeburg, vol. 123; 1927.Source Text
weather, atomospheric, direction finding, errorsKeyword Text





The General Progress of the Auxiliary Antenna:  Requirements in Case of
Shipboard Bearing Compass
Title Text
Fischer, F. A.Author Text
Ann. d. Hydrogr., vol. 55, p. 155; 1927.Source Text
compass, shipboard, navigation, antennaKeyword Text





Taking Bearings on Rotating Fields with Loop and Auxiliary AntennaTitle Text
Fischer, F. A.Author Text
Zeit. f. Hochf., vol. 30, pp. 23-25; 1927.  See also Wireless Engineer, vol. 4,
p. 698; November 1927.
Source Text
loop, elliptical polarization, polarization error,
error compensation, Heiligtag effect, null clearing,
sense antenna
Keyword Text
ABSTRACT NO. 1:  A mathematical investigation of how a loop and auxiliary
antenna may be used together to take accurate bearings on a rotating
electromagnetic field.  The auxiliary antenna is used for coupling in a small
amount of signal 90º out of phase with the loop voltage; the effect is that of
clearing up the minimum.  ABSTRACT NO. 2:  A historical reference to the
work of Rose and Barfield on wave-interference errors, and also the work of
Heiligtag on the same.  Discusses the Telefunken null-clearing system.
Explains how the loop and auxiliary antenna respond to a rotating field.  A
clear minimum in an incorrect direction is obtained, and it is not possible to






Further Development of the Quadrantal-Error TheoryTitle Text
Fischer, F. A.Author Text
Telefunken-Zeitung, vol. 8, pp. 63-66; 1927.  See also Wireless Engineer, vol.
4, p. 699; November 1927.
Source Text
quadrantal error, errors, shipboard, ship resonanceKeyword Text
The general equation for quadrantal errors is given.  It is found that while a
ship's listing generally reduces quadrantal errors, its inclination lengthwise
increases it.  An important result of the investigation for loop compensation
theory is that a loop compensates independently of the frequency when it has







Wireless Direction FindingTitle Text
Keen, R.Author Text
Wireless Direction Finding, London, Iliffe & Sons, Ltd., 2nd Edition; 1927.Source Text
review, survey, book, history, direction findingKeyword Text
Among the systems described are the Bellini-Tosi, the Adcock and
conventional loop types.  Both marine and aeronautical applications are
covered.  Four chapters are devoted to D/F in aircraft while rest covers ground
stations, maps, nautical astronomy, position finding polarization error effects,
and night effect.  The book has been kept simple for the layman's use.  Book,
English language/abstract, see also the 3rd Edition Abstract, see No. 1029,







Long, S. H.Author Text







Taking Bearings with a Loop on Short WavesTitle Text
Michelssen, F.Author Text
Telefunken-Zeitung, vol. 8, p. 66; 1927.Source Text
loop, errors, polarization errorsKeyword Text









Telefunken-Zeitung, vol. 8, p. 71; 1927.Source Text
vertical, antenna effect, compensationKeyword Text









Telefunken-Zeitung, vol. 8, pp. 96-99; 1927.  See also Exper. Wireless, vol. 4,
p. 699; November 1927.
Source Text
shipboard, error, navigation, night effect, impracticalKeyword Text
Details are given which lead to the conclusion that bearings on short waves
are not practicable.  Some investigational uses for short wave D/F's on






Finding the True Direction of a Radio Ray with a Land Direction FinderTitle Text
Nitzsche, D.Author Text
Telefunken-Zeitung, vol. 8, pp. 72-78; 1927.  See also Exper. Wireless, vol. 4,
p. 699; November 1927.
Source Text
maps, gnomonic projection, great circle path, true
bearings, navigation, theory
Keyword Text
Discusses use of calibration curves of site error and gnomonic-projection
charts for finding true bearings over reasonably long distances.  Gives







A Study of Radio Direction FindingTitle Text
Smith-Rose, R. L.Author Text
Radio Research Special Report No. 5 dated 1927; Department of Scientific
and Industrial Research, London, England.  See also Wireless Engineer, vol.
5, p. 151; March 1928.  (See also previous R. R. D. reports 1 through 4).
Source Text
coastal refraction, error, night effeect, MF, site,
terrain errors, UK, error vs.  range
Keyword Text
ABSTRACT NO. 1:  A report dealing with the effects of local conditions on
direction finder bearings including extensive investigations on coastal
deviations in the medium frequency range, local deviations due to terrain
variations and miscellaneous site discontinuities such as buildings, metallic
lines, railroad tracks and buried conductors.  The essential conclusions of
this report have been summarized in NRL Report No. R-1938 by Goldstein
dated 19 September1942, see Abstract no. 1538.  ABSTRACT NO. 2:  This
summarizes the progress made in investigations on radio direction finding
during the last five years.  In summer, in the U.K. latitudes, the observed
bearings in daylight are fairly constant, and with the exception of permanent
errors, approximate quite accurately to the true geographical bearings.  Under
certain conditions, this accuracy is maintained at all times and season;
otherwise the observed bearings show signs of variable errors as sunset
approaches the transmission path.  These prevail throughout the night, but
decrease to a negligible extent soon after sunrise.  When the path of
transmission is entirely over sea, the observed bearings should be accurate at
distances which are usually less than 50 miles and never greater than 100
miles.  Over similar distances, the variations experienced on 2000-9000 m are
of the same order as those of higher wave-lengths, the actual variation
amplitudes decreasing considerably for a range of 3000 miles.  The theory of






The Heaviside LayerTitle Text
Appleton, E. V.Author Text
Wireless World and Radio Review, vol. 20, pp. 2-4, 5 January 1927.Source Text
ionosphere, fading, E regionKeyword Text
A simple description of the experiments carried out by the author
demonstrating conclusively the high angle reflection of wireless waves.  It is
shown that the ratio of magnetic force to electric force for a downcoming wave
with its associated reflected wave is greater than for a horizontally travelling
wave.  This ratio is determined by simultaneous fading measurements on a
loop aerial and vertical aerial.  The results indicate the height of the reflecting






Inclination of Waves and Directed SystemsTitle Text
Bouthillon, L.Author Text
Comptes Rendus, vol. 184, pp. 190-192; 24 January 1927.Source Text
directivity, array, theoryKeyword Text
ABSTRACT NO. 1: Describes an elementary directive antenna array.
ABSTRACT NO. 2:  Grating antennae, such as that of the Marconi station at
Bodmin, are considered mathematically, and calculations of the antenna






The Propagation of Electromagnetic WavesTitle Text
Sacklowski, A.Author Text
Elek. Nachrichten, vol. 4, pp. 31-74; January 1927.Source Text
propagation, LF, MF, diurnal, theory, ionosphere,
groundwave, bibliography
Keyword Text
The author reviews the information collected on this subject, discussing the
most important contributions and referring to others.  Regarding field-strength
measurements, the methods and results of Austin, Hollingworth, Friis, Round
and Lunnon.  Anders and Vallauri are described, and conclusions are given
regarding the influences of the sun of diurnal and annual fluctuations, of solar
eclipses and of meteorological conditions.  The propagation of long and
medium waves are discussed, a suitable formula is given, and the propagation
of short waves, fading phenomena, polarization and directional reception are
also examined.  The last section of the paper gives the theory of
electromagnetic wave propagation (1) without the assumption of a conducting
layer, with a plane or curved earth of perfect or imperfect conductivity, and (2)
with the assumption of this layer, with and without regard to the earth's







Directional Emission by a Gree-Fret AntennaTitle Text
Mesny, R.Author Text
Onde Elec., vol. 6, p. 181; February 1927.Source Text
directivity, arrayKeyword Text
Description of a "fretwork" antenna as a directional radiator.  A theoretical
treatment of the subject is given.  Describes directional emission by Curtain






On Methods of Taking Bearings and Direction-Finding Employing
Hertzian Waves and Directive Radio Beacons
Title Text
Blondel, A.Author Text
Comptes Rendus, vol. 184, pp. 561-565; 7 March 1927.  See also Wireless
Engineer, vol. 4, p. 372; June 1927.
Source Text
amplitude comparison, navigation, VHF, HFKeyword Text
ABSTRACT NO. 1:  Article described a D/F method employing elementary
lobe-switching.  Two curtain arrays are mounted at an angle of 20-30º with
respect to each other, and the arrays are alternately excited.  ABSTRACT
NO. 2:  A brief description is given of several methods of obtaining directed
wireless short-wave beams by the use of vertical aerials spaced at some
definite fraction of a wave-length apart and supplied with energy in definite
phase relations.  A new system is also described in which a single oscillator
is connected in turn to two aerials by means of an automatic commutator.
The paper concludes with a brief account of arrangements using waves of









Comptes Rendus, vol. 184, pp. 721-724; 21 March 1927.Source Text
beaconsKeyword Text
This paper gives a general discussion of the application of the types of
directive wireless systems previously described in Abstract No. 443 to the






The Hertzian CompassTitle Text
Busignies, H.Author Text
Radio Revue, pp. 309-319; March 1927.  See also Wireless Engineer, vol. 4,
p. 372; June 1927.
Source Text
compass, loops, crossed loopsKeyword Text
Preliminary description of a radio compass consisting of a pointer attached to







The Reradiated Field of an Elevated Antenna and Its Dependence on the
Frequency
Title Text
Fischer, F. A.Author Text
Elekt. Zeits., vol. 48, pp. 396-397; 24 March 1927.Source Text
reradiation, error, blurringKeyword Text
The reflected field of a high antenna can be split up into two components, one
in phase and the other at 90º with the received wave.  The latter requires an
auxiliary antenna for its compensation, and its present, producing a pure








QST Francais, vol. 8, pp. 56-62; March 1927.Source Text
weather, atmospherics, interferenceKeyword Text







Radio and Aerial RoutesTitle Text
Le Marquand, H.Author Text
Q. S. T. Francais, vol. 8, p. 69; March 1927.Source Text
airborne, navigationKeyword Text
Description of the necessary equipment in an aircraft.  Description of the
internal organization, in France, of radio networks which can be used to help






Directed Wireless TransmissionTitle Text
Blondel, A.Author Text
Comptes Rendus, vol. 184, pp. 923-925; 11 April 1927.Source Text
directivity, arrayKeyword Text
In a previous note a description was given of a method of exciting alternately
or simultaneously, by means of an oscillating inductor, two antenna systems
giving emissions constantly opposed in phase, each antenna system forming
a sort of screen lying in one plane.  Two such systems are arranged so that
the angle between the normals to the planes containing each system is less
than half the angle between the tangents to the figure - 8 characteristic curves
for each system.  Instead of the systems with multiple antenna elements, two
squares may be employed, each consisting of two antennae with a phase
difference of half a wave-length and spaced half to three-quarters of a wave-
length apart.  These are arranged so that the squares intersect on the vertical







Portable Radio Direction Finder for 90 to 7,700 KilocyclesTitle Text
Dunmore, F. W.Author Text
National Bureau of Standards, Science Papers, vol. 21, Paper No. 536, p.
409; April 1927.  See also Wireless Engineer, vol. 4, p. 247, April 1927.
Source Text
portable, HF, MF, LFKeyword Text
Description of the development of a portable direction finder having but two
controls - balancing and tuning - and using plug-in coils.  A cam operates an






Experimental Confirmation of the Influence of a Low-Resistivity Layer
Subsoil on the Forward Inclination of Radio Waves
Title Text
Cairns, J. E. I.Author Text
J. Washington Acad. Sci., vol. 17, pp. 264-269; 19 May 1927.Source Text
wave tilt, MF, earth constants, theory, resistivityKeyword Text
Experiments showed that radio waves of length 1250 meters had no
inclination when travelling over soil which consisted of a layer of sand of an
exceptionally high resistivity over a layer at no considerable depth of very low
resistivity.  The actual resistivity of the soil had been measured in situ down
to a depth of some 60 to 100 meters.  The result thus obtained is regarded as
being more definite proof than has hitherto been given of the effect of ground
water or a low resistivity layer a short distance below the surface, owing to






A Sensitive Long-Wave Radio Direction FinderTitle Text
Smith-Rose, R. L.Author Text
Journ. Sci. Instruments, vol. 4, pp. 252-262; May 1927.Source Text
loop, single loop, MF, antenna effect, screening,
shielding, error vs.  range
Keyword Text
A description is given of a single-frame, coil-type of direction finder
constructed for the purpose of taking wireless bearings on transmitting
stations of wave-lengths from about 5000 to 20,000 meters at distances of
several thousand miles.  To avoid the spurious emf's introduced by the
"antenna effect" and "direct pick-up", a whole hut containing the direction-
finding receiver is placed within a screen consisting of plane, vertical,
unclosed loops; the amplifier and audio-frequency filter are also discussed.
Observations are made at distances of 3000 to 4000 miles, with an arc of
silence not exceeding two degrees.  (Science or engineering abstract, formal






Radio Direction-Finding and AircraftTitle Text
Vivie, J.Author Text
Q. S. T. Francais, vol. 8, pp. 77-84; May 1927.Source Text
airborne, loop, reradiation, lateral deviation,
symmetry, navigation
Keyword Text
ABSTRACT NO. 1:  Subjects discussed include:  description of a D/F for use
in aircraft; theory of loop reception; asymmetry in the D/F.  Reradiation,
dispersion, and deviation from the great circle path are the principal sources
of error.  The sense antenna and the use of a fixed loop are described.
ABSTRACT NO. 2:  The author first described two aircraft radio installations,
and gives the theory of the radiogoniometer.  The causes of error - viz.
dissymmetry of the instrument, existence of natural obstacles near the frame
and deviation of the waves - are discussed, brief consideration also being
given to goniometers with fixed frames.  The author concludes by pointing out






Short-Wave Wireless TelegraphyTitle Text
Eckersley, T. L.Author Text
JIEE, vol. 65, pp. 600-638; Disc. 638-644; June 1927.  See also Abstracts in
Experimental Wireless, vol. 4, pp. 213-222; Disc. pp. 222; April 1927; El Rev.,
vol. 100, pp. 996-997; 17 June 1927.
Source Text
telegraphy, HF, skip distance, propagation, elevation
angle
Keyword Text
Transmission and reception of short waves, which throw light on the nature of
the transmission as well as on the practical question of the design of suitable
aerials for short-wave working.  The first section deals with aerial transmission
characteristics.  The vertical polar radiation diagrams of various types of
aerials are computed, taking account of the earth's resistivity, and it is shown
that these are all characterized by the absence of horizontal radiation.  This
follows from the expression derived for the field of a radiating doublet, which
shows that at great distances the field is iven by that due to the doublet itself
and that due to the negative image of the doublet at a depth equal to the
height of the doublet above the earth's surface.  It is also shown that the
intensity of the low-angle transmission is increased by raising the transmitting
aerial.  The second section presents the results of a long series of
experiments in which a short-wave direction finder was used, and the
conclusion is reached that in long-distance transmission the ray trajectory
has a shallow angle of elevation of about 15º and follows the great-circle path.
 The third section describes a series of long-distance transmission
experiments with wave-lengths between 10 and 25 meters.  The results
obtained indicate the superiority of a raised doublet over one at the ground
level.  In the last section the general theory of ionic refraction is discussed in
the light of these and other experimental results.  The effect of attenuation
due to the collision of electrons with molecules is especially stressed, and a
novel theory of the skip distance is put forward which is in close agreement






Loop and Goniometer Arrangements for Taking BearingsTitle Text
Esau, A.Author Text
Zeit. f. Hochf., vols. 29-30, pp. 181-190, 15-23; June/July 1927   See also
Exper. Wireless, vol. 4, pp. 697-698; November 1927.
Source Text
loop, polarization error, wave tilt, Adcock, arrayKeyword Text
ABSTRACT NO. 1:  A comparison of three antenna arrangements (frame,
double antenna and "v") with respect to errors produced by wave tilt and non-
vertical polarization, followed by an analysis of the effects of the above on
crossed loop and goniometer systems.  Finally, the author claims that 2 pairs
of non-directional antennas at right angles to one another suffer error from
either "tilt" or polarization provided the ratio spacing 1 wave-length is small
(less than 1/10).  Furthermore, if the pairs are not at exactly right angles, the
error introduced is the same as in goniometers with stators not at right
angles.  ABSTRACT NO. 2:  With frame antennae, errors are introduced when
the waves are not incident normally to the plane of polarization; for double and
V-antennae, correct bearings are given when the bearing distance is less than
the wave-length.  The goniometer with crossed loops gives correct bearings in
the case of horizontal wave incidence or normal polarization, but otherwise
errors occur, depending upon the angle of incidence of the rays and the angle
of deviation of the polarization plane from the normal.  If the loops or field coils
are not at 90º, errors also arise except when the angles of incidence is 90º in
the first case and zero in the second; the errors in these two cases are of
opposite sign.  A difference in the sizes of the loops also gives rise to
bearings errors, reaching a maximum for an angle of incidence or 45º.  The
concluding part of the paper discusses the problem of goniometers consisting
of non-directive antennae, and also shows that the observations of Buchwald
and Baldus indicate the same difference between the various antenna forms






On the Nature of Wireless Signal Variations, Parts I and IITitle Text
Appleton, E. V., and Ratcliffe, J. A.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 115, pp. 291-317; 1 July 1927.
Source Text
sunset, sunrise, fading, polarization, elevation angleKeyword Text
The present two papers give further results obtained by similar but improved
methods to the two previously described.  The mean values of the angle of
incidence for the periods immediately following sunset and preceding sunrise,
as measured by these two methods, show a close agreement, and lead to an
effective height of 90-100 km for the atmospheric deflecting layer.  A diurnal
variation in the height of the ionized layer, which is found to be higher in the
middle of the night than during the sunset and sunrise periods, is indicated.
The comparatively rapid fluctuations in the angle of incidence of downcoming
waves are not considered as being due to height variations of the ionized
layer, but are explained by supposing that "reflection" takes place at different
points on a layer of the mean height of which is sensibly constant.  Such
variations might be expected if the layer were not of sensibly uniform
horizontal stratification.  Fading may be due to changes in any of the following
variables which determine the nature of the downcoming waves:  (a) angle of
incidence, (b) intensity, (c) phase, (d) polarization.  For wave-lengths of about
400 m and distances of about 80 miles fading is due chiefly to changes in the
intensity.  Variations in the phase relation between the ground and sky waves
are a secondary cause of fading.  Changes in the angle of incidence or
polarization are not responsible in any very marked degree for signal
variations.  The downcoming ray has been shown to be of complex
polarization, having electric vectors both in and at right angles to the plane of
propagation.  Similar intensity variations are found in both these vectors.  The
use of a suppressed atmospheric ray system in reception for minimizing
fading and in transmission for preventing the emission of upward rays is
discussed.  Such a system may be used to find the angle of incidence of










Onde Elec., vol. 6, pp. 277-303; July 1927.Source Text
BT loops, twin channel, galvanometerKeyword Text
The author points out the differences of application between a radiogoniometer
and a "radiogalvanometer."  The latter consists of two identical receiving
frames placed mutually at right angles in a magnetic field, each being
connected to an amplifier detector; the amplifier outputs are connected,
respectively to two identical mutually perpendicular galvanometer coils,
pivoted in a magnetic field.  The theory of the arrangement is given, and its
sensitivity and errors are discussed.  The principle of the goniometer is dealt
with , as well as the applications of both types of apparatus to aerial






Propagation of Periodic Currents over a System of Parallel WiresTitle Text
Carson, J. R., and Hoyt, R. S.Author Text
Bell System Tech. J., vol. 6, pp. 495-545; July 1927.Source Text
wave antenna, transmission lines, propagation, theoryKeyword Text
The first section of this paper is devoted to the formal mathematical theory of
the propagation of periodic currents over a system of parallel wires energized
at its physical terminals only.  The theory developed is essentially a
generalization of the classical theory of transmission over a single wire (with
ground return) or over a balanced metallic circuit.  The solution given furnishes
the fundamental formulae and a good deal of information regarding what takes
place in a system of parallel wires; for actual calculations, however, the
method of treatment is not so well adapted as that developed in the remaining
sections of the paper.  The second section deals analytically with the problem
of propagation over a line or a circuit exposed throughout its length to an
arbitrary impressed field of force.  The resulting solution is immediately
applicable to problems of crosstalk and interference and to the theory of the
wave antenna.  The last two sections are devoted to the development and
application of a more physical or synthetic method of treatment, based on the
substitution of "equivalent electromotive forces" for the arbitrary impressed
field.  This synthetic treatment, which permits of an intuitive or physical grasp
of the various problems, has been found quite useful in dealing with crosstalk
and interference and also with the wave antenna.  The method is illustrated (in











D. V. L. Berichte; July 1927.Source Text
indicator, direction findingKeyword Text





Propagation of Electromagnetic Waves along WiresTitle Text
Roessler, E.Author Text
Elek. Nachrichten, vol. 4, pp. 281-295; July 1927.Source Text
propagation, transmission lines, wave antennaKeyword Text
If the ratio of the wave-length to the distance between the conductors of a
double line is increased, the telegraph equation finally losses its validity,
radiation taking place.  Hitherto the mathematical treatment of this subject
has assumed infinitely long conductors, but it is shown that this assumption
is inadmissible, the theoretical results so obtained deviating considerably
from the values obtained experimentally; this deviation can be shown on
Lecher wires or high-voltage conductors of the usual dimensions.  The
telegraph equation can, however, be put in a more general form, which is






Construction of an Azimuthal Chart for Determining Lines of the Same
Azimuth for Small and Medium Distances from the Transmitter
Title Text
Immler, W.Author Text
Zeit. f. Hochf., vol. 30, no. 2, pp. 60-66; August 1927.Source Text
maps, azimuth, great circle, rangeKeyword Text





Propagation of Electromagnetic WavesTitle Text
Pession, G.Author Text
Elettrotecnica, vol. 14, no. 27, pp. 666-682; 25 September 1927.Source Text
propagation, telegraphy, HFKeyword Text
Theoretical principles and recent American and European progress in directed











Mar. News, vol. 14, no. 5, pp. 70-71 and 78; October 1927.Source Text
navigation, shipboard, submarine, underwater, sonic,
acoustic
Keyword Text
Submarine oscillator used in conjunction with radio beacon makes possible
immediate determination of ship's position; fathometer an important






Two New and Valuable Aids to NavigationTitle Text
Skerrett, R. G.Author Text
Proc. Mar. Rev., vol. 24, no. 10, pp. 474-475, October 1927.Source Text
compass, position, navigationKeyword Text







Increasing the Range of Reception with Double Loop and Cardioid
Arrangements by Means of Goniometers
Title Text
Esau, A.Author Text
Zeit. f. Hochf., vol. 30, pp. 141-151; November 1927.  See also Exper.
Wireless, vol. 5, p. 226; April 1928.
Source Text
loop, crossed loop, cardioid, sense, goniometer,
theory, atmospherics, skywave, elevation angle
Keyword Text
ABSTRACT NO. 1:  Description of receiving arrangements consisting either of
loops or cardioid systems, with which, by employing goniometers in the
subsidiary and principle systems, reception is rendered possible from all
directions and not only from that given by the base line of the antennas, as
previously, without prejudicing the freedom from disturbance.  The necessary
condition for this is that the radio antenna-spacing/wavelength be chosen
small.  ABSTRACT NO. 2:  A mathematical article continuing previous work
on directive reception.  The author derives the polar diagrams for the reception
of signals with crossed frame goniometer sets in the following cases:  two in
a line, one at each corner of a square, the latter with a further set in the
center, each of these arrangements with separate or single open antennae.
The effect of polarized, non-polarized, and down-coming waves are discussed







Directional Wireless as an Aid to NavigationTitle Text
Smith-Rose, R. L.Author Text
Nature, vol. 120, pp. 774-777; November 1927.Source Text
loop, shipboard, navigation, errors, history, review,
site
Keyword Text
After several years of struggle with a rather conservative race of navigators,
the wireless engineer and scientist are becoming successful in the
application of directive wireless transmission or reception to both aerial and
marine navigation; and it can now be said with some confidence that in a very
few years time the wireless direction-finder, or some alternative means of
navigation by wireless, will be considered as essential as a compass on
board every ship of any importance.  Already a considerable number of ships
of all nationalities, with those of Great Britain leading the way, are fitted with a
direction-finder, an instrument which enables a ship to take bearings on
wireless transmitting stations and to fix its position with some accuracy at
times when all other navigational methods fail.  The application of wireless
transmission as an aid to navigation is conveniently divisible into two parts
according as the directive characteristic is applied at the transmitting or the
receiving end of the wireless link.  Although both forms are probably of about
the same age, the directive receiver has developed the more rapidly and will
thus be considered first.  Stated briefly, the fundamental principle of wireless
direction-finder is the rotation about a vertical axis of a plane vertical loop or
its equivalent in space.  The electro-motive force induced in such a loop by an
arriving stream of electro-magnetic waves is proportional to the cosine of the
angle between the plane of the loop and the direction of the waves.  Thus as
the loop is rotated about its vertical axis the strength of the received signal
varies from a maximum to a minimum or zero, in accordance with the well-
known figure-of-eight polar diagram.  A consideration of this diagram shows
that the rate of change of signal strength with rotation is greatest at the
minimum position, which is therefore always used for direction-finding.  (a)
Accuracy of the Direction-Finder.  There are several manufactured forms of
direction-finder employing the above principle, and their accuracy when used
under the best conditions may be said to be about 1º.  Under most practical
conditions, however, the instrument is subject to certain errors in determining
the direction of a distant transmitter.  In part these errors may be due to an
actual deviation of the waves from their rectilinear path in crossing a coastal
boundary, for example, when a maximum deviation of about 5º may be
produced for wave-lengths of the order commonly used in marine direction-
finding.  On the other hand, the errors may arise from the presence of local
Abstract Text
conditions near the direction-finder, such as trees, metalwork, and overhead
wires, the currents induced in which result in secondary field being
superimposed on the primary wave field and so produce a minimum signal in
a false position of the direction-finder.  As a result of several years'
investigation these errors are now well understood, and in most
circumstances they may be avoided or compensated for after reduction to a
minimum.  (b) Position of the Direction-Finder.  In the application of direction-
finding to marine navigation, a point of some debate has been the most
desirable location for the instrument, on shore or on board ship.  When
erected in suitable surroundings, the shore direction-finder has an accuracy
superior to that of the ship installation, for in the latter case the wireless





Experiments on Short-wave Direction-finding, with Loop and Auxiliary
Antenna, over Greater Distances over Sea
Title Text
Fischer, F. A.Author Text
Zeit. f. Hochf., vol. 30, pp. 188-189; December 1927.  See also Wireless
Engineer, vol. 5, pp. 226; April 1928.
Source Text
loop, sense, navigation, HFKeyword Text
The author gives the results of a series of tests conducted in June, 1927, on
short-wave directional transmission over the sea.  The direction finder was
situated on land, near the coast, while a 150-watt transmitter was erected on
a ship.  The tests were conducted on wave-lengths of 19, 28.5, 39 and 49
meters over distances varying from 30 to 570 nautical miles, the signal







Short Waves for Direction FindingTitle Text
Michelssen, F.Author Text
Zeit. f. Hochf., vol. 30, pp. 183-187; December 1927.Source Text
HF, loop, night effect, reradiation, shipboardKeyword Text
An account of research work with short waves (18-120 meters) for directional
reception with a frame antenna carried out with Telefunken apparatus in 1926.
 Day and night tests were made.  Sharp minima were obtainable with only
short ranges on land, but upon open water results were satisfactory.  The
errors due to the iron in ships are extraordinarily large (up to 90º), and vary
considerably with frequency, and compensation is very difficult.  Several
peculiarities of short waves were also revealed, but it is concluded that results






On a Method of Determining the Polarization of Downcoming Wireless
Waves
Title Text
Appleton, E. V., and Ratcliffe, J. A.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 117, pp. 576-588; 1928.
Source Text
polarization, polarimetry, skywave, ionosphere,
propagation, rotation, earth's magnetic field
Keyword Text
An experimental method of determining the polarization constants of ellipticity
of downcoming wireless waves is described.  The use of the method in a
series of measurements in England with 400 meter waves has shown that the
downcoming waves are in general elliptically polarized and that the
polarization is approximately circular.  The sense of rotation is found to be left-
handed.  It is shown that, according to the magnetic-ionic theory of
atmosphere deflection of wireless waves, in which the influence of the earth's
magnetic field is recognized, such left-handed elliptical polarization might be
expected if the electrical carriers in the ionized layer are of electronic mass,
but that similar measurements made in the Southern Hemisphere would yield
evidence which would very materially confirm or disprove such an
interpretation.  (Author's abstract, formal literature, English language/abstract,






Dependence of Emissions on Atmospheric ConditionsTitle Text
Duckert, P.Author Text
Mitt. Aeron. Obs. Lindenberg, vol. 123; 1928.Source Text
direction findingKeyword Text





Shore Refraction and Variation of Direction of Electro-Magnetic WavesTitle Text
Duckert, P.Author Text
Beitr. Phys. Atm., vol. 14, p. 154; 1928.Source Text
coastal refraction, error, propagationKeyword Text





Tuned reed Course Indicators for Radio BeaconsTitle Text
Dunmore, F. W.Author Text
National Bureau of Standards, Research Paper No. 28, pp. 751-769; 1928.Source Text
beacon, airborne, navigationKeyword Text
This indicator is for use on aircraft navigating by means of the radio beacon
designed by the Bureau of Standards.  The beacon system used is a
development of the original interlocking signal beacon in which the A and N
signals have been replaced by modulating frequencies.  The criterion for the
aircraft being on the course is that equal signals are received on the two
modulating frequencies.  For the purpose of conveniently indicating this, and
arrangement of reeds tuned to the modulating frequencies has been devised.
When the two reeds are seem to be vibrating with equal amplitude, then the
pilot knows he is keeping the aircraft on the correct course.  Six types of
indicator were made and the operating data obtained on each type.  The final
model was one in which the reeds were made of steel with a bimetallic strip
on the free end to give temperature compensation.  The reeds are polarized
by permanent magnets of the telephone-receiver type, and operate
satisfactorily on an input of 1.5 milliamperes at about 3.5 volts, having a
damper about 11 mm square on the end.  The frequencies used lie between
50 and 130 cycles.  A pair of reeds are mounted as one unit and arranged to
plug into a shock-proof mounting on the instrument board.  The reed units
may then readily be changed as the pilot requires to make use of beacons






Polarization of Radio WavesTitle Text
Hollingworth, J., and Naismith, R.Author Text
Nature, vol. 121, p. 171; 1928.Source Text
polarization, propagation, UK, LF, sunrise, elliptical
polarization, left vs.  right handed
Keyword Text
In some recent work on this subject carried out for the Radio Research Board,
the following interesting results have been obtained inconnexion  with the
propagation of long waves (14,350 meters).  In the course of simultaneous
observations over a period from one hour before until one hour after sunrise of
the same transmission from St. Assie by two stations, Slough and Aberdeen,
roughly 400 and 1000 km from it and approximately on the same great circle,
it has been found that in the period preceding sunrise the wave arriving at the
nearer station its plane polarized, with its plane of polarization rotated in a
clockwise direction when looking in the direction of propagation, whereas at
the more distant station the rotation is anti-clockwise.  By the time of sunrise
both these abnormal polarizations have gradually decreased and disappeared,
and in some cases at the nearer station the space wave appears to have
entirely vanished also.  About half an hour later, however, the space wave
reappears at the nearer station, but this time with left-handed polarization.
This persists with varying intensity throughout the day, again disappearing
about 15.00 G. M. T., when the right-handed polarization returns for the night.
It has also been shown that the wave reaching the far station has started from
the transmitter at practically the same angle of elevation as the wave to the
near station, and that its downcoming angle at the far station is comparatively
steep.  Internal evidence is strongly against the idea of a twice-reflected wave,
mainly because the variations of direction and intensity observed are too great
to fit in with the roughly known values of the reflecting power of the layer for a
single reflection; and there seems a strong probability that we are here
dealing with some form of doubly refracted ray of which one element is being
received at each station.  The direction of transmission makes an angle of 15º
with the magnetic meridian, but owing to the high value of the magnetic dip in
these latitudes it is difficult to link up these results with the theoretical






Attempt to Explain the Stormer-Hals EchoTitle Text
Jelstrup, H. S.Author Text
Onde. Elect.,  vol. 7, pp. 538-540, 1928.Source Text
Keyword Text
Tries to explain long-delay echoes by multiple reflections from ionosphere.
(Abstract from Larry Manning's Bibliography of the Ionosphere, published by







Bibliography on Aircraft RadioTitle Text
Jolieffe, C. B., and Zandonini, E. M.Author Text







Use of Frame Antennas in Radio TransmissionTitle Text
Nestel, W.Author Text
Zeit. f. technische Physik , vol. 9, no. 4, pp. 143-145; 1928.Source Text
loop, radiation efficiency, radiation resistanceKeyword Text
Report from laboratory of Struttgart Institute of Technology; defines "radiation
efficiency" of antennas; notes increasing radiation efficiency of frame
antennas with shortening of waves; simplicity, ease of wave length, variation






Investigation of a Rotating Radio BeaconTitle Text
Smith-Rose, R. L., and Chapman, S. R.Author Text
R. R. B. Spec. Rpt. No. 6, H. M. Stationery Office; 1928.Source Text
beacon, airborne, UK, errorsKeyword Text
This is an account of trials carried out over land sea of a rotating radio beacon
designed and erected by the Royal Air Force at Fort Monckton, near Gosport.
 In general, the beacon was found to have a reliable range of fifty miles to







Some Experiments on the Application of the Rotating Beacon
Transmitter to Marine Navigation
Title Text
Smith-Rose, R. L., and Chapman, S. R.Author Text
JIEE, vol. 66, pp. 256-269; 1928.  See also Experimental Wireless, vol. 5, pp.
88-90; February 1928.
Source Text
beacon, navigation, night effect, polarization error,
DF vs.  beacon, loop, error vs.  range
Keyword Text
ABSTRACT NO. 1:  The paper describes a series of experiments on a
rotating loop beacon transmitter installed at Fort Monckton.  In tests carried
out on various cross-channel ships the accuracy of the wireless bearings
obtained from the beacon were measured at various distances and the range
of the beacon for reliable working ascertained.  The night errors, encountered
at the longer distances, were studied in more detail at various fixed positions,
chosen to show the effect of transmission over sea and land respectively.  A
comparison is made both at sea and on land between the bearings observed
on the rotating beacon and those obtainable with an ordinary direction finder.
In the Discussion, F. W. DAVEY gave reasons for considering that the
rotating beacon is not an economic  proposition as an aid to ship's navigation.
 J. ROBINSON pointed out the importance of testing the night variations of
bearings in the air.  P. P. ECKERSLEY questioned whether direction-finding
stations on the ground are not equally as effective as beacon transmitters.  C.
H. BOYD raised the question of the power necessary in beacons of this kind.
ABSTRACT NO. 2:  This paper describes a series of experiments carried out
with rotating loop beacon transmitter.  The accuracy of the wireless bearings
obtained from the beacon was measured at various distances and the reliable
working range of the beacon was ascertained.  The night errors encountered
at long distances were studied in detail at fixed position to measure
transmission effects over sea and land.  The bearings obtained are compared







Et Son Explicatioon d'Apres la Theorie des Aurores BorealesTitle Text
Stormer, C.Author Text
Onde Elect., vol. 7, pp. 531-532, 1928.Source Text
Keyword Text
Listened for echoes from radio station  operated by Van Der Pol at Eindhoven.
Heard echoes with delays of 3 to 15 sec, most frequently 8 sec.  Enumerates
delays observed.  Telegraphed Van Der Pol, who then listened and heard
them himself.  Explains as due to reflection of waves from charged particles
moving from sun to earth under influence of geomagnetic field.  (Abstract from
Larry Manning's Bibliography of the Ionosphere, published by Stanford






Unidirectional Radio Beacon for AircraftTitle Text
Stowell, E. Z.Author Text
National Bureau of Standards, Research Paper No. 35, vol. 1, no. 6, pp. 1011-
1022; 1928.
Source Text
beacons, navigation, airborneKeyword Text
A method of transmitting unidirectional beacon signals for the aural or visual
guidance of aircraft has been worked out.  Such signals increase the
efficiency of the beacon from the power standpoint, reduce interference from
other beacons, and reduce the number of radiated sources to one.  It is
believed that the polar characteristic of the radiated field is about the optimum
for aircraft use.  The method consists in transmitting directive and non-
directive fields simultaneously, with the proper phase and amplitude relations






Studies of High Frequency Radio Wave PropagationTitle Text
Taylor, A. H. and Young, L. C.Author Text







(Short Wave Echoes and the Aurora Borealis)Title Text
Van Der Pol, B.Author Text
Onde Elect. , vol. 7, pp. 534-537, 1928.Source Text
Keyword Text
Observed long-delay echoes on receipt of telegram from Stormer.  Observed
echoes with 3- to 15-sec delay.  Used oscillating receiver, noticed no change
infrequency of echo signal compared with that transmitted.  Concludes
reflecting point virtually stationary.  Suggests echo delay due to great g roup
retardation.  (Abstract from Larry Manning's Bibliography of the Ionosphere,







The Cathode Ray Oscillograph in Radio ResearchTitle Text
Watson-Watt, R. A., Herd, J. F., and Bainbridge-bell, L. H.Author Text
The Cathode Ray Oscillograph in Radio Research, H. M. Stationery Office;
1928.
Source Text






Deviations of Wireless Waves at a Coastal BoundaryTitle Text
Worlledge, J. P. G.Author Text
Nature, vol. 121, p. 351; 1928.Source Text






Course Setting by Hertzian WavesTitle Text
Aicardi, J.Author Text
Onde. Elec., vol. F, p. 20; January 1928.Source Text
theory, fix, position, wave interference, interference
pattern, navigation
Keyword Text
A method of a "fix" by means of two waves, one of which is modulated,
coming from two widely separated antennas is presented.  The method






New Arrangement of Alignment for Hertzian EmissionsTitle Text
Aicardi, J.Author Text
Comptes Rendus, vol. 186, pp. 305-307; 30 January 1928.  See also Wireless
Engineer, vol. 5, p. 288; May 1928.
Source Text
navigation, two element array, beacon, modulated wavesKeyword Text
ABSTRACT NO. 1:  Two antennas a small distance apart transmit waves of
the same frequency but with a well-defined phase difference.  One antenna
emits cw and the other a modulated signal.  It is "explained" why the
precision is greater than that of the ordinary interferenced device, being
capable of giving a "result correct to one degree".  ABSTRACT NO. 2:  The
arrangement is intended to enable navigators to follow a set course in times of
fog.  It consists essentially of two emitting antennae at a slight distance apart
and emitting waves of the same length, but presenting a clearly defined phase
difference.  When these waves are maintained and emitted with the same
energy, there exists in space nodal lines along which the field, and
consequently in the reception, is nil.  In this paper the arrangement of such a
system is discussed in which one antenna emits pure waves, the other waves






Direction-Finding at SeaTitle Text
AnonymousAuthor Text
Times Trade and Eng. Supp., vol. 21, no. 497, p. 436; 14 January 1928.Source Text
shipboard, error, navigationKeyword Text
Review of work by S. H. Long, entitled Navigational Wireless; purpose of book
is to give navigating officer intelligible account of direction-finding instruments
that are now at his disposal, and give wireless operator some general






Radio Rotating-Beacon TransmittersTitle Text
AnonymousAuthor Text
Elec. Rev., vol. 102, no. 2617, pp. 123-124; 20 January 1928.Source Text
beacons, theory, navigation, airborneKeyword Text
Theoretical discussion of possible aerial arrangements; their application to
marine navigation and aircraft for direction-finding purposes.  Extracts from






The Attenuation of Wireless Waves over LandTitle Text
Barfield, R. J.Author Text
JIEE, vol. 6, p. 204; January 1928.Source Text
propagation, attenuation, groundwave, field strength, UKKeyword Text
A simple portable apparatus was developed for the measurement of field
strengths, and with this the field strength of 2LO was measured along seven
radial lines up to a maximum distance of one hundred miles.  The results
were plotted out and curves drawn giving the overall attenuation, and from
these are derived curves showing only the surface absorption effect.  The
attenuation is in every case greater than that predicted by Sommerfeld's
theory, and furthermore varies greatly in different directions.  The discrepancy
is attributed to absorption due to trees.  An experimental method was
developed by which the energy absorbing property of a single tree could be
directly measured.  A correction could thus be made for the presence of
trees, assuming the density of tree distribution to be approximately known.
This, the author found, accounts both for the variation of attenuation with






Radio Direction FindingTitle Text
Hyland, L. A.Author Text
Aviation, vol. 24, no. 1, pp. 30-33; 2 January 1928.Source Text
night effect, airborne, ILS, landing, navigation,
polarization error
Keyword Text
Aims of radio direction finding to direct aircraft along dark airways, to
determine accurately limits of airport and to effect landing regardless of
visibility; rotating coil compass not suitable; radio compass valuable on
isolated routes; radio beacon; comparison of three types of directionfinders;
development of beam transmitters; no known remedy for "night effect";







Application of R. D. F. to SurveyingTitle Text
Schwartz, M. P.Author Text
Comptes Rendus, vol. 186, p. 73; January 1928.Source Text
surveying, DF vs.  optical surveyingKeyword Text
Communications showing that the azimuths obtained by D/F are as good as






Rotating-Beacon Radio TransmittersTitle Text
AnonymousAuthor Text
Experimental Wireless, vol. 5, no. 53, pp. 85-93; February 1928.Source Text
loop, navigation, beaconsKeyword Text
Abstracts of three papers read at Wireless Section of Instn. Elec. Engrs., as
follows:  Rotating Loop Radio Transmitters and Their Application to Direction-
Finding and Navigation.  T. H. Gill and N. F. S. Hecht; Experiments on
Application of Rotating-beacon Transmitter to Marine Navigation, R. L. Smith-
Rose; Theoretical Discussion of Various Possible Aerial Arrangements for






Direction-Finding in NavigationTitle Text
Gill, T. H., and Hecht, N. F. S.Author Text
Nature, vol. 121, p. 189; February 1928.Source Text
navigation, DF, direction finding, loop, timing fix,
night effect, polarization error
Keyword Text
ABSTRACT NO. 1:  A discussion of a paper by T. H. Gill, and N. F. S.
HECHT, and a paper by R. L. SMITH-ROSE and S. R. CHAPMAN.  The Gill
and Hecht article dealt with D/F equipment on aircraft.  A loop antenna was
employed at the station; it rotated at one rpm and sent out a continuous
signal.  The signal was interrupted when the line of minimum radiation was in
the true-north direction.  An observer measured the difference between the
time the minimum signal was in a true-north direction and the time that he
received a minimum signal, and thereby determined a line of bearing.
ABSTRACT NO. 2:  The Smith-Rose and Chapman article dealt with a
rotating loop beacon used for marine navigation.  It was concluded that up to
50 miles, the beacon method gives accurate readings.  Beyond that point,










Onde Elec., vol. 7, pp. 130-155; February 1928.Source Text
propagation, error, weather, bibliographyKeyword Text
Summary of the work done in wave propagation in 1926, 1927, and 1928.
Importance of absorption phenomena; discussion on the formation of the ions
and their effects; verification of the electric constants of gases; influence of







Direction-Finding in NavigationTitle Text
Sharyraw, D. C.Author Text
Nature, vol. 121, p. 189; 4 February 1928.Source Text
site, loop, DF alternative, airborne, timing fix,
beacon, rotating beacon
Keyword Text
It is of great importance to aircraft to know exactly the direction in which they
are traveling, and hence direction finding equipment has been elaborated.
This not only takes up much of the limited space available but is often also
difficult to operate.  The Air Ministry has recently developed a new method of
direction finding in its design establishment at Biggin Hill.  This was described
on January 4 to the Institution of Electrical Engineers by Messrs T. H. GILL
and N. F. S. HECHT.  The chief object of the method is to replace the
direction-finding equipment on the aircraft by something very much smaller
and easier to operate.  A loop aerial is employed at the station, the energy
radiated form the loop being a maximum in one direction and a minimum in
another.  The loop rotates about a vertical axis at a speed of one rpm and
sends out a continuous signal.  The signal is interrupted when the line of
minimum radiation is in the true north direction and a special Morse signal is
transmitted at that moment.  This enables the observer to start a
chronograph.  He can then find the interval between the north signal and the
instant at which he is receiving minimum radiation.  He thus obtains his
bearing.  From the results obtained it was found that bearings could be
determined with an accuracy at least equal to that obtained by any other
radio method of direction-finding.  For the accuracy necessary for aerial
navigation, this method gives a range of 200 miles.  The Air Ministry having
found the "rotating beacon" method of great use for aircraft, the Radio
Research Board has made a series of experiments to find out if it would be
equally useful for navigation.  The results of these experiments were
communicated to the Institution of Electrical Engineers by Messrs. R. L.
SMITH-ROSE and S.R. CHAPMAN at the same meeting.  The rotating-loop
beacon was installed near Gosport and a calibration was carried out at fixed
points in various directions up to a distance of 60 miles.  It was found that the
observed bearings were subject to a permanent deviation due to land effects.
This permanent deviation was not greater than one or two degrees.  At
distances exceeding 60 miles, radio bearings got by this method were found
to be subject to night effects similar to those obtained in radio direction
finding.  The errors were not serious, however, until the range exceeded 90
miles oversea.  Even at great distances a fair accuracy can be obtained by
taking the average value of a series of readings made in about ten or fifteen
Abstract Text
minutes.  It was concluded that, up to 50 miles, the rotating beacon method
gives accurate readings.  Compared with the ordinary direction finder as used
on board ship, this method has several advantages.  It is independent of the
steadiness of the ship, and also of the accuracy with which the ship's head is
given by the compass reading at the instant of observation.  No correction or
compensation corresponding to the quadrantal error associated with the
ship's direction finder is necessary.  It was proved, however, both theoretically






Radio Direction Finder in NavigationTitle Text
AnonymousAuthor Text
(German: Telefunken); 12 March 1928.  See also Air Document Index No.
2272 F691.
Source Text
navigation, direction findingKeyword Text





Radio Control Station Will Guide Planes on Key West-Havana LineTitle Text
AnonymousAuthor Text
Aviation, vol. 24, no. 10, p. 581; 5 March 1928.Source Text
airborne, weather, navigation, beacon, crossed loopsKeyword Text
First of number of radio-control stations to be installed and operated by
airways division of Lighthouse Service; for exchange of weather information
between terminal airports, radiotelephone communication to airplanes in flight,
and radio direction for guidance and navigation of planes; radio beacon of











USN, Naval Yard, Puget Sound, Washington, Report No. RS3A253A; 30
March 1928.
Source Text






Determination of Effective Height of Antennas and of Reception
Coefficient of a Radio Set
Title Text
Dieckmann, M.Author Text
Zeit. fuer Hochfrequenztechnik , vol. 31, no. 3, pp. 65-72; March 1928.Source Text
effective height, antenna, theoryKeyword Text
Theoretical and experimental study of method based on comparison of
intensity of primary magnetic field, caused by received waves, with secondary







Radio Compass in Aerial NavigationTitle Text
Franck, P.Author Text
Onde Elec., vol. 7, pp. 109-118; March 1928.Source Text
compassKeyword Text
The author shows how valuable an aid to aerial navigation would be given by a
radio compass.  It should be easy to manipulate and simple to install.  The
errors in space and time which are likely to arise due to errors in the radio
compass, or due to cross winds, are calculated and shown to be
comparatively negligible on long flights.  In conclusion the author pleads that
radio engineers should devote their attention to the production of such an






Rotating Loop Radio Transmitters and Their Application to Direction
Finding and Navigation
Title Text
Gill, T. H., and N. F. S. HechtAuthor Text
JIEE, vol. 66, pp. 241-255; March 1928.  See also Experimental Wireless;
1928.
Source Text
loop, navigation, airborne, avoid DF, timing location
system
Keyword Text
The chief object of the method is to eliminate direction-finding equipment and
to reduce operational difficulties in aircraft.  A characteristic of the radiation is
"timed" by a chronograph, the interval between a Morse signal and the
characteristic indicating the bearing.  A loop aerial is used, and the
electromagnetic engergy radiated from the loop is maximum in one direction
and a minimum in another.  The loop sends out a continuous signal, which is
interrupted when the line of minimum radiation is in the true N direction, and a
special Morse signal is transmitted at that moment to enable an observer to
start a chronograph.  In the Discussion, C. E. KENNEDY-PURVIS concluded
that the accuracy is of the same order as with existing ship or shore direction-
finding systems.  S. H. LONG asked if it is practicable to use a vertical aerial
transmitter, tuned and coupled to the rotating loop, to work on a heart-shaped






Wave Propagation, Solar Spots, and Atmospheric ConditionsTitle Text
Nodon, A.Author Text
Onde Elec., vol. 7, pp. 156-161; March 1928.Source Text
solar, error, weather, propagationKeyword Text
ABSTRACT NO. 1:  During the evolution of the diametrically opposed
conjugate foci of the sun, very large disturbances occur.  Magnetic and
electric perturbations, wave propagation perturbations, and variations in
atmospheric conditions result.  Verification by experimental observations
made during the spring of 1927 is included.  ABSTRACT NO. 2:  Charts
illustrating the course of solar disturbances, general and local weather,
electric and magnetic variations, and the quality of radio reception in the
Pyrenees are given and discussed.  It is concluded that the propagation of
radio waves is intimately connected with the state of the atmosphere and the







Theoretical Discussion of Various Possible Aerial Arrangements for
Rotating Beacon Transmitters
Title Text
Smith-Rose, R. L.Author Text
JIEE, vol. 66, pp. 270-274; Disc. 274-279; March 1928.  See also
Experimental Wireless, vol. 5, pp. 90-92; Disc. 92-98; February 1928.
Source Text
beacon, Adcock, spaced loop, night effect, polarization
error
Keyword Text
Three arrangements for a rotating beacon transmitter are discussed from the
theoretical point of view, these systems being the single coil, the double-
spaced coil, and the Adcock aerial arrangement.  In searching for a type of
rotating beacon transmitter upon which the observed bearings are
independent of night errors, the Adcock arrangement appears to be the most







Special Dial for Time-Pieces to Be Used with Rotating Wireless or Other
Beacons
Title Text
Smith-Rose, R. L.Author Text
Journ.-Sci. Instruments, vol. 5, pp. 93-96; March 1928.Source Text
rotating beacon, timing fix, pulse, navigation,
compass, timepiece, navigation
Keyword Text
A dial suitable for mounting on a watch whose index-hand rotates once in
sixty seconds and for use with a modern rotating beacon making one rpm is
described.  The outer scale is calibrated in degrees from 0º to 360º, the
second scale is marked off in points of the compass, while the innermost
scale is marked off in seconds.  If the index-hand of the time-piece is started
from the 0º or N point when the beacon gives its characteristic N signal, then
when the received signal passes through its minimum intensity the position of
the index-hand will indicate directly the bearing of the transmitter from the
receiver.  (Science or engineering abstract, formal literature, English






London's Terminal AerodromeTitle Text
AnonymousAuthor Text
Elect. Rev. Lond., vol. 102, pp. 703-705; April 1928.Source Text
BT loops, crossed loops, cardioid, direction findingKeyword Text
The paper describes the Croydon aerodrome and especially describes the
D/F equipment.  The D/F system consists of a B-T unit 54 ft high and a
suspended phasing antenna 100 ft high.  The receiving and D/F equipment
consists of a D/F coupled to a Marconi Rg 14 directional receiver for cw and
icw on wavelengths between 800-2000 meters.  The instrument makes use of
cardioid method for D/F.  Special feature is arrangement for working more
than one D/F and receiver on same antenna by use of a double goniometer, a






New Method for the Experimental Determination of the Directional
Characteristic of an Antenna
Title Text
Fischer, F. A.Author Text
Zeits. f. Hochfrequenztechn, vol. 31, pp. 121-122; April 1928.Source Text
antenna, directivity, measurement, reradiation,
reradiator
Keyword Text
The author's method has the advantage that it is independent of the intensity
of the signals.  It consists of measuring the deviation of the rays of a distant
transmitter, brought about by the reflected field of the antenna in question
placed near the direction finder.  From the mathematical relations given, the







New System of Radio Direction-FindingTitle Text
Long, S. H.Author Text
Teleg. & Teleph. Age, p. 175; April 1928.Source Text






Directional Radio for AirwaysTitle Text
AnonymousAuthor Text
West. Flying, vol. 4, no. 5, p. 50; May 1928.Source Text
airborne, navigation, beaconsKeyword Text
Beacon guides for planes added by U. S. Department of Commerce; control
stations and beacons will be established on airways where night flying is
required; present equipment; control stations planned will broadcast on
frequent schedule on 850-950 meters to planes in flight; radio navigation; of
greatest importance for power radio reception, that all airplanes be bonded






Radio Direction FinderTitle Text
AnonymousAuthor Text
Popular Aviation, vol. 2, no. 5, pp. 27 and 92; May 1928.Source Text
airborne, direction finding, navigation, instrument
flying
Keyword Text
Instrument flying of aircraft, by means of visual airway direction finder
developed at U. S. Bureau of Standards; visible radio resembled ordinary
compass; needle-like reed moved by electric impulses received from radio






Oscillographic Observations on the Direction of Propagation and Fading
of Short Waves
Title Text
Friis, H. T.Author Text
Proc. IRE, vol. 18, pp. 658-665; May 1928.Source Text
fading, direction of arrival, lateral deviation, wave
interference, sunset
Keyword Text
The short-wave transmission is generally but not always located in the vertical
plane through the transmission and receiving points.  Direction finding
depends upon the determination of the direction of the wave at the receiving
point; it does not give accurate results when the twilight zone is in the way of
the wave path.  The angle between the earth and the direction of short-wave
propagation varies continuously and the changes in this angle are much larger
than the changes in the angle of propagation in the horizontal plane.  The
observations are consistent with the view that the fading is mainly caused by
wave interference.  (Author's abstract, formal literature, English language/USA






Radio Direction Finding Shows Remarkable GrowthTitle Text
Kolster, F. A.Author Text
Mar. Eng. and Shipg. Age, vol. 33, no. 5, p. 253; May 1928.Source Text
beacon stations, mobile beacons, shipboard, navigation,
direction finding
Keyword Text
Eighty-one beacon stations in operation over world; mobile radio beacon now
being built for use on all vessels; visual indicator developed.  (Science or







Radiobeacons Aid the NavigatorTitle Text
Park, C. A.Author Text
Mar. Rev., vol. 58, no. 5, pp. 44-46; May 1928.Source Text
Great Lakes, navigation, MF, shipboard, beaconsKeyword Text
Twenty radio broadcasting stations now send code signals to ships of Great
Lakes; operate on wave length near 1000 m; number of vessels now equipped
with radio compass is approximatey 300; codes used are various
combinations of dots and dashes of Morse telegraph code.  (Science or







Apparent Night Variations with Crossed-Coil Radio BeaconsTitle Text
Pratt, H.Author Text
Proc. IRE, vol. 16, pp. 652-657; May 1928.Source Text
night effect, fading, polarization errors, mobileKeyword Text
The combined effects of apparent wave-direction shifts and fading, of signals
from a crossed-coil type of radio beacon as received on airplanes in flight at
night, are described.  A brief explanation of the operation of such a beacon is
given.  The results of observations of similar signals at night received on an






Directional Wireless Marine NavigationTitle Text
Smith-Rose, R. L.Author Text
Nature, vol. 121, p. 745; 12 May 1928.  See also Elect. Rev. Lond., vol. 102,
pp. 994-995; 8 June 1928.
Source Text
navigation, naval, shipboard, loop, survey, review,
rotating beacon, UK, direction finding
Keyword Text
ABSTRACT NO. 1:  The author discusses and enumerates the relative merits
of directional transmission and reception.  Also, the apparent technical
superiority of the rotating beacon (rotating loop used as a transmitter)
installed on ground over the average direction finder aboard ship is pointed
out.  ABSTRACT NO. 2:  The various systems of marine direction finding are
surveyed and their advantages and disadvantages noted.  A particular plea is
made for the rotating beacon as developed by the Royal Air Force, its great
advantage being that it requires no extra equipment on the ship beyond a stop-
watch.  At the moment it is only accurate to about two degrees, whereas the
shore direction-finding receiver claims an accuracy of about one degree.  The







The Radio Compass and Aerial NavigationTitle Text
AnonymousAuthor Text
Industrie Eletrique, vol. 37, no. 864, pp. 284-286; 25 June 1928.Source Text
compass, navigation, airborne, errors, driftKeyword Text
Treats of use of radio compass in aerial navigation; errors of compass are
discussed; maximum deviation of airplane from straight line; errors of






Aircraft Radio Beacon DevelopmentTitle Text
Burgess, G. K.Author Text
Aviation, vol. 24, no. 25, pp. 1764-1765 and 1798-1803; 18 June 1928.Source Text
airborne, navigation, beaconKeyword Text
Aircraft radio-beacon system under intensive development by Bureau of
Standards; airplane need only be provided with small receiving set carrying
indicator; experimental work done previously; form most recently developed
consists of two vibrating steel reeds; receiving set weight less than 15 lb and
power supply is 6-volt battery weighing 15 lb; reed indicator also used to






Aircraft Radio and NavigationTitle Text
Gunn, R.Author Text
Frank lin Institute Journal, vol. 205, pp. 849-863; June 1928.Source Text
beacon, navigation, airborne, reviewKeyword Text
The essential engineering features of aircraft radio and associated difficulties
are discussed.  Solutions to these problems are given, although no attempt
has been made to describe particular equipment.  Two outstanding radio aids
to aerial navigation are discussed and a new method described whereby
these may be made to operate a visual indicator in such a way that it will not
only tell the pilot whether he is off his course but which way he is off.  A







Wireless Direction Finding and Directional ReceptionTitle Text
Keen, R.Author Text
Times Trade and Eng. Supp., vol. 22, no. 521, p. 396; 30 June 1928.Source Text
book, review, history, second editionKeyword Text
Review of second enlarged edition of book published by Iliffe.  Author claims
that at present time the future of wireless direction finding for purposes of
navigation seems likely to be divided between systems in which direction
finder is carried on ship and those in which bearings are derived from






Direction Finding at SeaTitle Text
Smith-Rose, R. L., and Chapman, S. R.Author Text
Times Trade and Eng. Supp., vol. 22, no. 518, p. 319; 9 June 1928.Source Text
shipboard, beacons, rotating beacons, direction findingKeyword Text
Method of direction finding at sea has been under examination both by Air
Ministry and by Committee on Direction Wireless; which involves erection of
the rotating beacons at shore stations; results of investigations of such
beacon carried out in ships under sea-going conditions.  Abstract of Special






Directed Radiation.  Recent Ideas and ResultsTitle Text
Bouthillon, L.Author Text
Soc. Franc. Élect., Bull. 8, pp. 657-679; July 1928.Source Text
theory, LF, directivityKeyword Text
The theory of directed radiation for long waves is discussed from the
economic aspect, thus leading up to a discussion of short waves and their
advantages for long-distance communication.  The theory of short-wave
beams is then indicated and the various practical systems due to the Marconi
Co., Radio Corporation of America, Société Francaise Radio-électrique.
Chireix-Mesny, described.  The results obtained on traffic between St. Assie
and Buenos Ayres are given, the superiority of the new system, employing






Reduction of Atmospheric DisturbancesTitle Text
Carson, J. R.Author Text
Proc. IRE, pp. 966-975; July 1928.Source Text
atmospherics, interferenceKeyword Text
The author analyses mathematically an arrangement which provides for high-
frequency selection plus low-frequency balancing after detection, and also
discusses Armstrong's scheme in which high-frequency selectivity and low-
frequency balancing are essential features.  The conclusion of the paper is
that no appreciable gain is to be expected from balancing arrangements, and






Radio Aids to Air NavigationTitle Text
Dellinger, J. H., and Pratt, H.Author Text
Proc. IRE, vol. 16, pp. 890-920; July 1928.Source Text
navigation, night effect, polarization error, beacon,
loop, airborne
Keyword Text
An account of the work conducted by the Bureau of Standards in connection
with aircraft, leading up to the practical demonstraction of a complete set of
radio aids for flying on the civil airways of the United States.  The main
equipment comprises a radio beacon system for all main routes and radio
telephony.  The aeroplanes carry vertical pole antennae (to minimise night
errors), a simple receiving set, and a visual indicator for the purpose of
keeping on the course.  A beacon transmitter, working on 290 kilocycles,
consists of two perpendicular loop antennae radiating on the same wave-
length, but with different modulating frequencies, 65 and 85 cycles, for
example.  These modulating frequencies operate two tuned reeds in the
indicator.  The reeds are adjusted to vibrate vertically and of equal magnitude
when the aeroplane is heading for the beacon, but on any other course the
signals received from the two radiating loops are no longer equal and the
indicator responds accordingly.  It is intended that the beacons should be
spaced at distances not greater than 200 miles.  In order to indicate
distances along the course, small power marking or local beacons are to be






Disturbing Reflected Fields in the Neighborhood of Direction-FindersTitle Text
Fischer, F. A.Author Text
ETZ, vol. 49, pp. 1043-1045; 12 July 1928.  See also Wireless Engineer, vol.
5, p. 522; September 1928.
Source Text
loop, reradiation, shipboardKeyword Text
ABSTRACT NO. 1:  A complete mathematical theory of the action of the
reflected field of a frame direction-finder operating with an auxiliary antenna is
given, and compensation methods are descried and discussed.  The method
of compensation is to annul the disturbing field by a second reflecting
structure, which, in the case of a ship, is a loop lying in the ship's longitudinal
plane.  The effect of a mast can be counteracted by a vertical wire antenna.
ABSTRACT NO. 2:  The basis of this paper has appeared in articles dealing
with errors on board ship, but the paper reproduces a general survey of many
papers, dealing with first, the theory of the reradiated field, and then, with its
compensation.  The paper deals throughout with a D/F using a loop with







Winters, S. R.Author Text
Popular Aviation, vol. 3, no. 1, pp. 36-38; July 1928.Source Text
survey, history, navigation, airborneKeyword Text
Radio direction-finding equipment devised by Bureau of Standards; short
vertical rod as antenna; two vibrating reeds indicate to pilot whether he is
safely on his course of deviating to right or left visual indicator proper can also
be employed to send messages to pilot; 10 ft metal rod, mounted erect in
airplane to displace trailing wire; miniature 6-tube receiver weighs only 15 lb;






Radio-Telegraph Transmission by Directed WavesTitle Text
AnonymousAuthor Text
Industrie Electrique, vol. 37, nos. 867 and 868, pp. 541-546; pp. 372-376; 10
and 25 August 1928.
Source Text
directivity, arraysKeyword Text
Aug. 10:  Treats of radio transmission by means of direction antennas
arranged suitably with regard to reflecting antennas; height of antenna
network; comparison of bunched with simple vertical antennas.  Aug. 25;
Graphical construction of polar diagrams of radiating fields from bunched






Radio Direction FinderTitle Text
Smith-Rose, R. L.Author Text
Wireless World, vol. 23, nos. 7 and 9, pp. 186-188, 247-251; 15 and 29
August 1928.
Source Text
loop, shielding, errors, vertical, antenna effect,
balance
Keyword Text
Aug. 15:  General arrangement and constructional details; frame coil and
screen; screened receiver; operating direction-finding; degree of accuracy
obtainable.  Aug. 29:  Cosine law; elimination of antenna effect; advantages of






The Theory of the Frame Aerial.  Avoiding Electrostatic Pick-upTitle Text
Smith-Rose, R. L.Author Text
Wireless World, vol. 23, no. 7, pp. 186-188; 15 August 1928.Source Text
loop, screening, shieldingKeyword Text
Single-frame coil direction finder consists essentially of vertical-loop aerial
rotating about vertical-axis and connected to suitable wireless receiver;
methods adopted for overcoming effects of spurious emf's are based on use of
somewhat elaborate screening arrangements which are described in some






A Rotating Radio BeaconTitle Text
Smith-Rose, R. L., and Chapman, S. R.Author Text
Eng., vol. 126, no. 3264, pp. 130-131; 3 August 1928.Source Text
beacon, navigation, loop, timing pulse, fixKeyword Text
Ordinary open aerial of wireless installation is replaced in beacon by vertical
rotating frame aerial consisting essentially of vertical oblong flat coil; coil in
beacon rotates at uniform rate round vertical axis and listener at each
receiving station therfore gets zero, or minimum, signal twice in each
revolution; accuracy of observations made inthis way depends essentially on
uniformity with which beacon revolves and is synchronized with stopwatch.






Radio Acoustic Position Finding in HydrographyTitle Text
Service, J. H.Author Text
AIEE, vol. 47, pp. 670-674; September 1928.Source Text
acoustic, fix, position, navigationKeyword Text
In this method of position finding a number of microphones are set up at
suitable shore stations whose positions are known, the microphones
themselves being actually under water and connected by cable to amplifiers
in the shore stations.  A radio transmitter is arranged at the shore station and
connected so that its operation is controlled by the microphone.  A ship
wishing to determine its position fires a small bomb underwater alongside the
ship, the instant of firing being recorded on a chronograph.  The sound of the
explosion affects the shore station microphone and causes the radio
transmitter to send out a dash followed by a signal characteristic of the
particular shore station.  This is received on the ship and recorded on the
same chronograph as the other signals.  By the use of two or more stations
the ship is then able to determine accurately its position with reference to
them.  A simple device for quick plotting of the position is also described.
The accurracy obtained is of the order of 0.3 to 0.5 of 1 percent, assuming the







Radio Beacons for Transpacific FlightsTitle Text
Shangraw, C. C.Author Text
Proc. IRE, vol. 16, no. 9, pp. 1203-1325; September 1928.Source Text
beacons, navigation, HawaiiKeyword Text
Deals with radio beacon and its practical application in connection with long
distance flights over water; it describes briefly operation of equi-signal radio-
beacon system as developed by Air Corps and Signal Corps Aircraft Radio
Laboratories at Dayton, Ohio, during past few years; beacon station installed






Combined Frame AntennasTitle Text
Turlychin, J. H., and Ponomareff, M. F.Author Text
Zeit. f. tech. Phys., vol. 9.9, pp. 357-364; September 1928.Source Text
loop, loop arrays, theory, senseKeyword Text
The electric field of a single frame aerial is first discussed, and the theoretical
formulae derived are then applied to the case of multiple frame aerials, first
without and then with a reflector.  Numerous polar radiation diagrams are







Theoretical Possibilities of Utilization of Hertzian Rotating BeaconsTitle Text
AnonymousAuthor Text
Industrie Electrique, vol. 37, no. 871, pp. 447-451; 10 October 1928.Source Text
beacons, navigation, AdcockKeyword Text
Author studies types of rotating radio beacons; single frame; double frame;







Directional Properties of Radio Receiving AerialsTitle Text
Burnett, D.Author Text
Cambridge Phil. Soc., Proc., vol. 24, pp. 521-530; October 1928.Source Text
directivity, antenna, arraysKeyword Text
This paper, which is largely mathematical, extends the previous work of
Moullin and Colebrooke (connecting the received signal intensity and teh
orientation of the antenna, partly vertical and partly horizontal, for a wave front
incident vertically) to the case usually met with in practice of tilted incident







Navigation by Invisible RaysTitle Text
Crawley, C.Author Text
Television, vol. 1, no. 8, pp. 45-46; October 1928.Source Text
navigation, infra redKeyword Text
Describes navigation of shipping in fog by developing and perfection of
wireless direction finder; infra-red rays, noctovision; short wireless waves;






Solar Activity and Terrestrial MagnetismTitle Text
Maurain, C.Author Text
Onde Elec., vol. 7, pp. 413-427; October 1928.Source Text
theory, solar, magnetic field, sunspotKeyword Text
The author first reviews the facts established regarding the frequency and
movements of sunspots.  An examination of magnetic records obtained near
Paris indicates a diurnal variation with larger summer than winter values and a
yearly change of the diurnal amplitude with the epochs of maximum and
minimum number of sunspots.  From a statistical examination large magnetic
disturbances occur 2½ days after sunspot changes, but at sunspot minimum
the delay is 3¾ days.  Many large magnetic disturbances cannot be traced to
visible sunspot changes.  He considers that the magnetic changes are due to
the arrival in the upper air from the sun of electrified particles.  These will have
an associated magnetic field during their movement and they increase the
conductivity of the air and so increase the electric currents induced by
atmospheric motion in the earth's magnetic field.  The author also considers
that the speed of the electrified particles may vary with the phase of solar






What Is an Underground Antenna?Title Text
Best, G. M.Author Text
Radio, vol. 10, no. 11, pp. 21-22, November 1928.Source Text
underground, antenna, patentKeyword Text
Investigation of various devices of this type to determine their merits and also
to obtain accurate definition of underground antenna as conceived by its
inventors; study of patent papers discloses interesting data; nature of various







Wireless as an Aid to NavigationTitle Text
Crawley, C.Author Text
Discovery, vol. 9, no. 107, pp. 351-354; November 1928.Source Text
navigation, rotating beacon, shipboardKeyword Text
Short wave beam system has revolutionized whole outlook of wireless
communication during last two years; rotating wireless transmitter;
outstanding advantage of this type of beacon; different systems of directional
reception at present used in ships; all-round beacons are only of use to ships






Direction-Finding Errors and Their Dependence on Weather ConditionsTitle Text
Duckert, P.Author Text
E. N. T., vol. 5, pp. 438-441; November 1928.Source Text
weather, errorsKeyword Text
Analysis of weather conditions show that directional errors and momentary
fluctuations of direction occur when unstable aerological and meteorological
conditions exist between the transmitting and receiving stations.  These






The Action of Reflectors on Short Electric WavesTitle Text
Gresky, G.Author Text
Zeit. f. Hochf., vol. 32, pp. 149-162; November 1928.Source Text
arrays, reflectors, directivityKeyword Text
An experimental investigation was carried out on the operation of cylindrical-
parabolic and of plane reflectors for short waves, and on the dependence of
the operational characteristics on the dimensions of the reflectors used.  The
best value found for the ratio of the focal length of the parabolic reflectors to
the wave-length was 0.27.  For plane reflectors the best ratio for the distance
from the transmitting aerial to the reflector, was .20.  The dependence of the
operational characteristics on the dimensions was qualitatively the same for
both plane and parabolic reflectors.  Two different types of reflector were
investigated; the tuned type and the untuned type.  For the wave-length used
(2.98 m) the numerical values for narrowness of beam, rearwards radiation
and amplification were a few percent, worse for the tuned reflector than for the
untuned reflector. For both types the opening should not be made greater
than one and a half wavelengths.  The advantage of the tuned reflector lies in
its more convenient size, that of the untuned in the fact that tuning is not
required.  In general, a parabolic reflector is used on account of its
appreciably greater strengthening power and directive effect than are obtained
with a plane reflector.   Measurements made at distances of 4 and 18 km
confirmed qualitatively the qualitative measurements made in the






Sur un Echo d'Ondes Electromagnetiques Courtes Arrivant Plusieures
Secondes Apres le Signal Emis
Title Text
Stormer, C.Author Text
C. R. Acad.  Sci. Paris, vol. 187, pp. 811-812, November 1928.Source Text
Keyword Text
On a shortwave echo arriving several seconds after the broadcast signal and
its explanation from auroral theory.  Describes long-delay echoes and their
discovery, explains in terms of reflection from solar stream.  (Abstract from
Larry Manning's Bibliography of the Ionosphere, published by Stanford






Short Wave Echoes and the Aurora BorealisTitle Text
Stormer, C.Author Text
Nature, vol. 122, p. 681, November 1928.Source Text
Keyword Text
Describers long-delay echoes, which he thinks due to solar streams of
particles.  Some history.  (Abstract from Larry Manning's Bibliography of the
Ionosphere, published by Stanford University, formal literature, English






Short Wave Echoes and the Aurora BorealisTitle Text
Stormer, CarlAuthor Text
Nature, vol. 122, no. 3079, p. 681, 3 November 1928.Source Text
Keyword Text
On Feb. 29 of this year, I received a letter from Engineer Jorgen Hals, Bygdo,
Oslo, in which he says: "I herewith have the honor to advise you that at the
end of the summer 1927, I repeatedly heard signals from the Dutch short-
wave transmitter station PCJJ (Eindhoven).  At the same time as I heard the
telegraph-signals, I also heard echoes.  I heard the usual echo, which goes
round the earth with an interval of about 1/7 second, as well as a weaker echo
about 3 seconds after the principal signal had gone.  When the  principal
signal was especially strong, I suppose that the amplitude for the last echo 3
seconds after lay between 1/10 and 1/20 of the principal signal in strength.
From where this echo comes, I cannot say for the present.  I will only
herewith confirm that I really heard this echo."  Immediately I heard of this
remarkable observation, it struck me that the wireless waves were reflected f
rom those streams and surfaces of electrons to which I was led by theoretical
investigations on the aurora borealis in my paper published in 1904 in
Videnskabsselskabets Skrifter, Christiania ("Sur le mouvement d'un point
materiel portant une charge d'electricite sous l'action d'un aimant
elementaire.")  In reference to that paper, and the subsequent more complete
one in Archives des Sciences physiques et naturelles, Geneva, 1907, one of
the most striking features of the theory was that streams of electrons coming
from without towards the earth were deviated by the earth's magnetic field in
such a way that an immense space was formed from electric particles, and
having the shape of a torus described by revolution of an oval tangent to the
magnetic axis of the earth at the center.  These results were also in full
agreement with Kr. Birkeland's remarkable experiments with cathode rays
directed towards a magnetic sphere, described in 1901 in
Videnskabsselskabets Skrifter ("Expedition norvegienne de 1899-1900 pour
l'etude des aurores boreales").  If now the wireless signals could penetrate the
Heaviside layer, they would pass into this empty space, and might be
reflected by the walls of the electrons forming its outer boundary.  The long
time interval between the principal signal and the echo agrees well with the
immense dimensions of these toroidal spaces.  It was now very interesting to
me to obtain more evidence of these remarkable echoes, and last spring and
summer I organized a long series of observations, for which I am very much
indebted to Dr. van der Pol, at Philips Radio,  Eindhoven, for his very efficient
work in sending signals, and further to Elektrisk Bureau, Oslo,  to the
Abstract Text
Norwegian Telegraph Administration, and to Engineer Hals, for aid in
arranging the reception of the signals.  The observations were continued
during October, but no certain evidence was obtained before October 11.
Eindhoven emitted during the afternoon very strong signals of undamped
waves of wave-length 331·4 meters, and Hals and I heard very distinct echoes
several times, the interval between signal and echo varying between 3 and 15
seconds, most of them coming about 8 seconds after the principal signal.
Sometimes, two echoes were heard with an interval of about 4 seconds.  I
immediately telegraphed the success to Dr. van der Pol at Eindhoven, and
asked him to control and verify the effect.  Next day, I received the following
telegram: "Last night special emission gave echoes here varying between
three and fifteen seconds stop fifty per cent of echoes heard after eight
seconds stop van der Pol." After this, it seems that we have here a new and
remarkable phenomenon, the study of which may throw much new light on
the electric currents in space outside the earth and on their connection with
the aurora borealis and magnetic storms.  The variability of the phenomenon
indicated by the observations agrees well with the corresponding variability of
aurora and the magnetic registrations.  (Abstract consists of letter in its





(Note on) Short Wave Echoes and the Aurora Borealis by Van Der PolTitle Text
Appleton, E. V.Author Text
Nature, vol. 122, p. 879,  December 1928.Source Text
Keyword Text
Thinks absorption too high for retardation delay below, say, 700 km.
Suggests possibility of repeated earth circling s explanation for long-delay
echoes (up to  30 sec).  (Abstract from Larry Manning's Bibliography of the
Ionosphere, published by Stanford University, formal literature, English






The Receiving System for Long-Wave Trans-Atlantic Radio TelephonyTitle Text
Bailey, A., Dean, S. W., and Wintringham, W. T.Author Text
Proc. IRE, vol. 16, no. 12, p. 1645; December 1928.Source Text
telegraphy, LFKeyword Text
Transmission considerations and practical limitations indicate that in the
lower frequency range, frequencies near 60 kc are best suited for transatlantic
radio-telephone transmission.  A radio receiving location in Maine gives a
signal-to-noise ratio improvement over a New York location equivalent to
increasing the power of the British transmitter about 50 times.  Various types
of receiving antennas are briefly discussed.  The wave-antenna is selected as
being most suitable for long-wave radio telephony.  The various factors
affecting wave-antenna performance and methods for measuring the physical
constants of wave-antennas are discussed in detail.  High-frequency ground
conductivities determined from wave-antenna measurements are given.
Combination of several antennas to form arrays is found to be a desirable
means of decreasing interference.  The use of a wave-antenna array in Maine
decreases the received noise power by an additional 400 times.  If the
receiving were to be accomplished near New York using a loop antenna, we
would have to increase the power of the British transmitting station 20,000
times to obtain the same signal-to-noise ratio.  Comparisons of calculated
and observed directional diagrams of wave-antennas and wave-antenna arrays
are presented and discussed.  The transmission considerations governing the
design of a radio receiver for commerical telephone reception are outlined.
Mathematical discussions of the wave-antenna, antenna arrays, quasitilt
angle, and probability of simultaneous occurrence of telegraph interference






Study of Short-Wave PropagationTitle Text
GuyotAuthor Text
Onde Elect., vol. 7, pp. 509-530; December 1928.Source Text
HF, propagation, ionosphereKeyword Text
The propagation of short waves is first discussed on the supposition that the
Heaviside layer has its elements determined uniquely by the position of the
sun.  The theoretical conclusions derived are then compared with the
experimental results of Mesny and with observations during aircraft flights in
North Africa.  A study is then made of the modifications required when
account is taken of the velocity of variation of ionisation at a point in the
atmosphere, and the ocnclusions arrived at are again tested by comparison






Short Wave Echoes and the Aurora BorealisTitle Text
Van Der Pol, B.Author Text
Nature, vol. 122, pp. 878-879, December 1928.Source Text
Keyword Text
Describes measurements of long-delay echoes (30-sec) and plots observed
time delays.  States Stormer thinks them due to reflections from solar ionized
streams.  Van Der Pol suggests they are due to abnormal group retardation.
(Abstract from Larry Manning's Bibliography of the Ionosphere, published by











U. S. Navy Bureau of Ships.  See Department of Commerce PB38635; ca
1929.
Source Text






Radio Developments Applied to AircraftTitle Text
Dellinger, J. H., and Diamond, H.Author Text
Mechanical Engineering, vol. 51, p. 509; 1929.Source Text
airborne, navigationKeyword Text









Mitt. Aeron. Obs. Lindenburg, pp. 193-197; 1929.Source Text
fix, location, cocked hat, maps, errorsKeyword Text
The author refutes the idea that the size of the triangle of error is a measure of
the accuracy of the direction finder.  He considers the ordinary procedure
(method of smallest quadrate square) to be inapplicable, since the systematic
errors due to weather ocnditions are considerably greater than casual errors.
These systematic errors are, he suggests, of such a kind that the bearing
rays within the North Sea network are all simultaneously deflected in the
sense and by same amount.  On this hypothesis he proposes that for any
determination of bearing, the three bearing rays should be swung so as to






Direction-Finding Night EffectTitle Text
Hebecher, O.Author Text
Hansa Deutsche Schiffahrtszeitschrift, vol. 66, p. 336; 1929.Source Text
night effect, polarization error, errorsKeyword Text





The Effects of Polarization of Magnetic Vectors in D/F ReceptionTitle Text
Hebecher, O.Author Text
Ann. d. Hydrogr., vol. 59, p. 293; 1929.Source Text
polarization, propagationKeyword Text





Wireless Direction FindingTitle Text
Hebecher, O.Author Text
Ann. d. Hydrogr., vol. 57, p. 89; 1929.Source Text
direction findingKeyword Text





G. M. I. Radio Direction FinderTitle Text
Hell, R.Author Text
Bull. Soc. Franc. Elect., vol. 3, p. 3; 1929.Source Text
direction findingKeyword Text





Path of Electromagnetic RaysTitle Text
La Forge, L.Author Text
Q.S.T. Francais, vol. 9, no. 54, 55, 57, 61; 1929.Source Text
night effect, propagationKeyword Text
Analysis of the work done by the Radio Research Board.  Discussion of night






Rotating Beacon Compared with Ship Direction Finder from
Navigational and Economic Viewpoints
Title Text
Putman, G. R.Author Text
Proc. IRE, vol. 17, no. 8, pp. 425-478; 1929.  See also Proc. IRE, vol. 17, no.
8, pp. 1449-1452; August 1929.
Source Text
shipboard, rotating beacon, comparison, errors,
navigation, UK
Keyword Text
This paper gives a summary of the interesting investigations carried on in
England, during recent years, by Dr. Smith-Rose, and of other available
information, in the field of radio direction-finding.  The subject is of especial
interest in the United States, where there has been the most extensive
development of a radio beacon system; the Lighthouse Service now has
incommision 61 of these signals with 14 under construction.  Since the first
successful signals were established in 1921 near New York, this method of
navigation has come into wide use; with the radio compass (or radio direction-
finder) on shipboard, it successfully meets a most urgent need of the
navigator, giving him the means of taking accurate bearings on invisible
signals at great distances.  There was never doubt of its universal use in







Reciprocity Theorem, The Earth's Magnetic Field, and Night Effect ErrorsTitle Text
Schelleng, J. C.Author Text
Proc. IRE, vol. 17, pp. 1452-1453; August 1929.Source Text
night effect, reciprocity, earth's magnetic fieldl,
propagation
Keyword Text
ABSTRACT NO. 1:  A very short discussion of the above subjects, bearings
on a paper by R. L. SMITH-ROSE (see ABSTRACT NO. 551).  ABSTRACT
NO. 2:  In the paper the author mentions that reservations are necessary in
the application of the reciprocal theorem to actual radio transmission.  In his
generalization of the reciprocal theorem, Carson pointed out that it appears
necessary that the currents in the system be linear functions of the potential
gradients involved.  These conditions are not strictly satisfied in the case of
transmission through media such as the ionized upper atmosphere for two
reasons.  (1) Motion of the ions across the magnetic field  of the wave itself
produces a small additional motion in the direction of propagation.  This
motion is such a function of the wave amplitude that it can be neglected for
the small amplitudes used in practice.  With this reservation the reciprocal
theorem is probably valid in such cases.  (2) A real failure of reciprocity
occurs when a constant magnetic field, such as that of the earth, is
considered.  The lack of reciprocity in this case has been recognized by
several writers.  A simple example is the following.  An ionized medium
containing the points A and B has a magnetic field in the direction AB.
Perpendicular to this line at A and B are two linear antennas, A is vertical but
B is rotated 45 deg from the vertical.  The distance AB is chosen so that
when A is energized, the plane of polarization of the resulting wave, in
passing from A to B also rotates 45 deg. resulting in a maximum signal in B.
In this case the wave has been travelling in the direction of the magnetic field.
When, however, B is the transmitter and A the receiver, the plane of
polarization, instead of rotating back to a position parallel to A, rotates an
additional 45 deg in the same direction as before and at A is perpendicular to
the antenna.  The current in A is therefore zero.  The reciprocal relation
therefore fails.  For the phenomena to have been reversible would have
required a reversal of the magnetic field at the same time as the change in
direction of propagation.  while proof is lacking, it seems not unlikely that this
relation holds in more general cases than the special one given; that is, that
in general reversibility is obtained in transmission through such media
providing that all externally applied magnetic fields are reversed with the
direction of propagation.  That such considerations have a great deal to do
with directional errors is, of course, well appreciated by Mr. SMITH-ROSE.  It
Abstract Text
may be of interest to consider the question in some detail.  Neglecting errors
due to departure from the great circle path, though such departures certainly
exist, at any rate for short waves, deviations in apparent bearing are due to
the existence of a horizontal component in the downcoming electric field,
which in turn is due to the earth's magnetic field.  If the direction of this
magnetic field could be reversed, the direction of the disturbing electric
component would be reversed and with it the sign of the directional error.  It
would appear at least for a horizontal magnetic field, that regardless of the
disposition of the apparatus the errors are the same as long as the directions
of propagation are the same.  It should be repeated, however, that this
assumes uniform conditions along the path.  The statement also requires
some modification if the path is not short compared to the radius of the earth.
If, as seems likely, the present assumptions are correct in general, and if
readings in the two directions could be taken closely enough together, equal
errors of opposite sign would be obtained merely by reversing the direction of
propagation through the same terminal apparatus.  An average of the apparent
directions in the two cases would therefore be free of error produced by
rotation of the plane of polarization.  When the directional errors fluctuate and
are positive as often as negative, either the difference in the lengths of the
paths of the overhead and the ground wave must vary at random between
limits of a wavelength or more, or else the plane of polarization of the
overhead wave must vary in general through a range of at least one revolution.
Figure 14 of the paper would appear to represent such conditions.
Incidentally this experiment did not afford a test of the instantaneous
reversibility of the system, since conditions were fluctuating too rapidly during
the ten-minute intervals which were used.  It appears from the above
considerations that the system is not reversible.  Reversibility of the average
bearings seems to have been obtained in this experiment and may indeed
represent the usual conditions.  A state of affairs can be imagined, however,
in which the atmospheric wave would be so steady that a more or less
constant nonreciprocal atmospheric error would be introduced.  Incidentally
this term "atmospheric error" may in some ways be preferable to "night error."
 It is non-committal as to the exact mechanism (rotation or actual deviation
from the path), except that it is due to a wave returned by the upper
atmosphere.  It can be used without explanation when such effects occur in





On the Directional Characteristics of Radiators Arranged in a PlaneTitle Text
Stenzel, H.Author Text
E. N. T., vol. 6, p. 166; 1929.Source Text
arrays, directivityKeyword Text





Weather and WirelessTitle Text
Watson-Watt, R. A.Author Text







On the Coastal Refraction of WavesTitle Text
Wedemeyer, E. A.Author Text
Ann. d. Hydrogr., vol. 55, p. 301; vol. 57, p. 23; 1929.Source Text
coastal refractionKeyword Text





Frames with Multiple WindingsTitle Text
Alindret, R.Author Text
QST Francais et Radioéletricité Réunis, vol. 10, no. 58, pp. 38-43; January
1929.
Source Text
loop, direction findingKeyword Text
Description of frame antennas and methods of winding, principally that of






Error-Correction in Direction FindersTitle Text
AnonymousAuthor Text
Wireless, vol. 6, p. 45; January 1929.Source Text
error, reradiators, compensation of reradiationKeyword Text
To correct for errors due to masses of metal, steel masts, etc., the receiving







Discussions on the Receiving System for Long Wave Transatlantic Radio
Telegraphy
Title Text
Bailey, A., et al.Author Text
Proc. IRE, vol. 17, no. 1, pp. 174-184; January 1929.Source Text
telegraphy, Beverage antenna, night effect,
polarization error
Keyword Text
An eleven-page discussion including comments by F. P. Guthrie, Austin
Bailey, August Hund, A. H. Taylor, Alfred N. Goldsmith, K. S. VanDyke, W.
T. Wintringham, Haraden Pratt, and F. H. Murray, on the referenced paper,
see nos. 534 and 560.  Comments referred to advantages of North Atlantic
propagation paths at VLF, theoretical prediction of optimum frequency and/or
distance for communicatinos and certian questions concerning
measurements on Beverage antennas.  Beverage antenna terminations
related to surface moisture were mentioned.  A. H. Taylor referred to night
effect (polarization error) and Bailey stated they could not receive at night
because of this.  Other variations with frequency and location were discussed.
 Numerical values of the ground connection and characteristic impedance of
the Houlton Maine antennas were mentioned.  The characteristic impedance
ranged 400 to 450 ohms.  Ground resistances were quoted as "poor" - 40
ohms, "good" as 1 to 2 ohms resistance and 1 to 2 ohms positive reactance.







Ground Return Impedance:  Underground Wire with Earth ReturnTitle Text
Carson, J. R.Author Text
Bell System Techn. J., vol. 8, pp. 94-98; January 1929.Source Text
Bevarage antenna, wave antenna, transmission lines,
underground
Keyword Text
In certain transmission problems, principally those relating to induction and
interference phenomena, it is necessary to know the transmission
characteristics of a circuit composed of an underground wire with earth return.
 These can be evaluated by well-known engineering formulae provided the
ground return impedance is known.  The present paper gives the
mathematical solution of this problem and shows that the ground return







Water Ripples and Wireless WavesTitle Text
Davis, A. H.Author Text
Wireless World and Radio Review, vol. 24, pp. 56-59; 16 January 1929.Source Text
wave fields, simulations, coastal refraction, night
effect, water tank
Keyword Text
The various experiments which may be performed with a ripple tank to
illustrate effects observed with the transmission of wireless waves are
described and the problems of coastal refraction, reflection, night effect, and






The Reversibility of Radio Direction-Finding and Local Error at Rotating-
Loop Beacons
Title Text
Smith-Rose, R. L.Author Text
JIEE, vol. 67, pp. 149-156; January 1929.Source Text
reciprocity, loop, site errors, night effect, rotating
beacon
Keyword Text
ABSTRACT NO. 1:  Considers the applicability of the reciprocity theorem to
the practice of radio D/F with either a rotating loop transmitter or a loop
receiver.  Three methods are suggested for the case of errors due to wires in
ground:  put another wire in ground at right angles to the first; put another wire
over the D/F coil at the same distance from it as the disturbing wire and in the
same direction; or a plane vertical-closed loop is set up parallel to the wire
and surrounding the D/F coil.  From other experiments, it is shown that the
occurrence of night errors is experienced on both systems of D/F to
approximately the same extent.  ABSTRACT NO. 2:  In this paper the use of
the reciprocal theorem in the practice of radio direction finding with either a
rotating loop transmitter or a loop receiver is considered.  An account is given
of some experiments carried out with a view to demonstrating that local site
errors are similar for a rotating loop transmitter and a rotating loop receiver.
This similarity was of service in locating the cause of a permanent error in the
Fort Monckton rotating beacon.  Other experiments show that night errors are






Radio Echoes and Conditions for Their OccurrenceTitle Text
Stormer, C.Author Text
Nature, vol. 123, p. 16, January 1929.Source Text
Keyword Text
Thinks radio stations in tropics more favorable than Holland for hearing rare
long-delay echoes.  Thinks situation most favorable when sun in geomagnetic
equatorial plane. (Abstract from Larry Manning's Bibliography of the
Ionosphere, published by Stanford University, formal literature, English






Description of a Complete Visual Apparaturs for D/FTitle Text
AnonymousAuthor Text
Onde Elec., vol. 8, p. 143; February 1929.Source Text
direction finding, standards, indicatorKeyword Text
Summary of the recommendations of the Bureau of Standards (Washington,
D. C.) for radio direction finding (no. 6, 1928); description of a visual apparatus






Aircraft Radio Receiver for Use with Rigid AntennaTitle Text
Drake, F. H.Author Text
Proc. IRE, vol. 17, pp. 306-319; February 1929.Source Text
airborne, navigationKeyword Text
An outline is given of the physical and electrical requirements of an aircraft
radio receiver suitable for the reception on a rigid antenna of radio beacons
and weather service.  The design of a special unicontrol receiver calculated to
fulfil these requirements is described.  Quantitative performance data are
presented, with particular attention to the problem of detector overloading
when operating a visual indicator from a beacon of the Bureau of Standards'
type.  The corroboration of these data by practical tests is briefly discussed.
The paper is concluded with a quantitative discussion of the problem of








ETZ, vol. 50, pp. 191-192; 7 February 1929.Source Text
beacons, navigation, A vs. N beacon, airborneKeyword Text
An interesting radio-beacon service developed for commercial air routes by
the Bureau of Standards.  The transmitter consists of crossed directional
antennae which are keyed so that the marketing signals in the one are the
spacing signals in the other.  A receiver at a distance along an axis of
symmetry will receive equal signals from the antennae, and the combined
signal will be a continuous note.  In any other direction the signal from one of
the antennae will predominate and indicate a divergence of bearing to the
pilot.  Alternatively, the antennae send tones of 65 and 85  respectively.  The
received current operates reads tuned to these frequencies.  When on the
correct course the responses of the reads are equal whereas a divergence
from the course is indicated by inequality.  (Science or engineering abstract,







Direction Finding Receiver for Use in AircraftTitle Text
Gloeckner, M. H.Author Text
Zeit. f. Hochf., vol. 33, pp. 92-101; March 1929, pp. 132-138; April 1929.Source Text
airborne, navigation, direction findingKeyword Text
ABSTRACT NO. 1:  The Telefunken D/F receiver type 173N is fully described.
 The method of sense-finding is discussed, with special reference to the
antenna effect of the loop.  Corrections to be applied and a method of
determining them are discussed.  The results of flight-tests of the equipment
are given.  ABSTRACT NO 2:  A full description is given of the new Telefunken
direction-finding receiver for aircraft.  The requirements are enumerated, and
the way in which these are met in the new receiver, Type 173N, is compared
with data for the earlier model, Type 47N.  The general lay-out of the set is
given, and the method employed for sense-finding is discussed at some
length with special reference to the antenna effect of the frame aerial.  An
auxiliary aerial is employed for sense-finding.  Photographs illustrate the
installation of the set in an aeroplane.  The corrections to be applied for
effects due to metal parts, etc., of the aeroplane are also discussed.  The
corrections are determined while the aircraft is on the ground, the aircraft
being rotated on a wooden turntable.  For this purpose transmissions from a
ground station about 20 km away are employed.  The second part of the
paper gives an account of results obtained in trials on a number of routes.
The flights were carried out in several ways; the aircraft being navigated (a)
directly towards a distant transmitter, with no allowance for drift; (b) towards
one transmitter, and away from a second; and (c) by compass, the drift being
ascertained by means of the receiver.  The results obtained by the three






New Aerial Charts for Wireless NavigationTitle Text
Kahn, L.Author Text
Onde Elec., vol. 8, pp. 87-102; March 1929.Source Text
maps, great circle, navigationKeyword Text
The author, after mentioning the various special charts that have been
proposed , with comments as to their usefulness, describes his own scheme
in which a special chart is required for each route.  The chart is derived from a
band of the earth's surface whose center line is the great circle between the
two terminal points of the route.  The band is opened out flat and the chart
deformed as in a planisphere map, thus the great circle is neither stretched
nor twisted, and the angles are preserved.  In addition to the use of these
charts for navigation by radio direction-finding, the author also shows that they
simplify the taking of star positions in ordinary navigation.  French
language/abstract., document not available, description.  Note:  Univ. of






Solar Activity and Wave PropagationTitle Text
Mesny, R.Author Text
Onde Elec., vol. 8, pp. 103-110; March 1929.Source Text
propagation, solar, ionosphereKeyword Text
The author discusses the work on this subject previously carried out by a
number of workers more especially Anderson, Austin, Espencheid, Maurain,
and Pickard.  He states in conclusion that there appears to be undoubtedly
some connection between solar activity and propagation phenomena, but that
the exact character of the correlation is obscure.  French language/abstract.






Radio Direction-Finding by Transmission and ReceptionTitle Text
Smith-Rose, R. L., Ballantine, S., Taylor, A. H.  et al.Author Text
Proc. IRE, vol. 17, pp. 425-478, 1440-1453; 1897-1898; March 1929.Source Text
loop, beacon, reciprocity, Adcock, errors, navigationKeyword Text
This paper presents a critical résumé of the performance of apparatus
employed for radio direction determination either by transmission or by
reception.  After an historical summary of results obtained in various parts of
the world, a brief description is given of the fundamental principles underlying
radio direction-finding.  In this section attention is drawn to the application of
the principle of reversibility to this art, by the aid of which the behavior of
directive radio transmitters can be largely predicted from the more numerous
results and greater experience already obtained with directional receivers.
The next two sections of the paper give a review of the results obtained in
Great Britain during the course of extensive investigations into this subject
during the past seven years.  Observations obtained from thirteen direction-
finding receiving stations, specially erected for the purpose, have been
carefully analyzed and the performance of the apparatus studied under a
variety of conditions, including operation in daylight and darkness, and both
oversea and overland.  In addition, some two years have been spent in
studying the performance of a rotating-loop beacon transmitter, by means of
which accurate radio bearing can be obtained with any type of receiving
apparatus.  The later portions of the paper deal with the application of
direction-finding to marine navigation, and of the possible effect of coastal and
night errors in connection therewith.  The production of night errors on closed
loop receivers by the horizontal component of the electric force in
downcoming waves is explained, and a demonstration is given of the manner
in which the Adcock aerial system gives freedom from such errors.  The paper
concludes with a discussion of the relative advantages of direction-finding by







The Receiving System for long-Wave Transatlantic Radio-TelephonyTitle Text
Bailey, A., Dean, S. W., and Wintringham, W. T.Author Text
Bell System Technical Journal, vol. 3., no. 2, pp. 309-367; April 1929.Source Text
telephony, LF, wave antenna, Bevearage antenna, VLF,
tilt angle, wave tilt
Keyword Text
Transmission considerations and practical limitations indicate that in the
lower frequency range, frequencies near 60 kc are best suited for transatlantic
radio-telephone transmission.  A radio receiving location in Marine gives a
signal-to-noise ratio improvement over a New York location equivalent to
increasing the power of the British transmitter about 50 times.  Various types
of receiving antennas are briefly discussed.  The wave-antenna is selected as
being most suitable for long-wave radio telephony.  The various factors
affecting wave-antenna performance and methods for measuring the physical
constants of wave-antennas are discussed in detail.  High-frequency ground
conductivities determined from wave-antenna measurements are given.
Combination of several antennas to form arrays is found to be a desirable
means of decreasing interference.  The use of a wave-antenna array in Maine
decreases the received noise power by an additional 400 times.  If the
receiving were to be accomplished near New York using a loop antenna, we
would have to increase the power of the British transmitting station 20,000
times to obtain the same signal-to-noise ratio.  Comparisons of calculated
and observed directional diagrams of wave-antennas and wave-antenna arrays
are presented and discussed.  The transmission considerations governing the
design of a radio receiver for commercial telephone reception are outlined.
Mathematical discussions of the wave-antenna, antenna arrays, quasi-tilt
angle, and probability of simultaneous occurrence of telegraph interference
are given in the appendices. See discussion Proc. IRE, January 1929.  Paper







An Investigation of Short Radio WavesTitle Text
Eckersley, T. L.Author Text
Electrician, London, England; vol. 102, p. 468; April 1929.  See also
Experimental Wireless; May 1921, and JIEE, vol. 67, p. 992; 1929.
Source Text
skip, fading, propagation, height, ionosphere, E regionKeyword Text
ABSTRACT NO. 1:  Discussion of dispersion, multiple scattering, skip fading,
and similar phenomena observed in the propagation of short waves.
Summary of paper read before the Institute of Elect. Eng. (London) in April
1929.  ABSTRACT NO. 2:  An account is given of investigations of short-wave
transmission effects made during the past two years.  These include, firstly,
and investigation of scattering, multiple signals and signal mutilation;
secondly, the results of a nine months' direction finding interception of short-
wave commercial stations; and finally, a discussion, in the light of these
results, of the problems of short-wave transmission and such cognate
subjects as the nature and constitution of the Heaviside layer, fading, and
polarization effects.  The chief alteration in the author's previous conclusions
is in the estimated height of the lowest levels of the Heaviside layer in
daytime.  The accumulation of evidence from time-lag experiments has led
the author to a revision of the mathematical result by which he obtained from
long-wave measurements the effective height of the daylight ionized layer, and
in so doing he has found an error which makes the estimated height just
double that previously obtained, making the estimated height lie between 80
km in summer and 97-100 km in winter.  With regard to scattering, the
glancing angle for transmission, great-circle bearings for the main rays, and
the daylight attenuation, the author has found the previous conclusions on the
whole to be well founded.  Some modification of the lower wave-length limit for
night transmission is required, and the author finds that this depends upon
the time of the night and season.  Late-night regions behave very differently
form early-night regions, thus confirming Appleton's results showing a
progressive change in the Heaviside layer during the hours of darkness.  The
short-wave daylight limit appears to be close to 10 meters, but sporadic long-






Radiation from Antennae as Affected by the Properties of the Ground,
Part A: Electric Antennae. Part B: Magnetic Antennae
Title Text
Strutt, M. J. O.Author Text
Ann. d. Physik , vol. 1, no. 6, pp. 721-72, 6 April 1929.Source Text
refractive index, propagation, ground waveKeyword Text
Part A.  Four questions are put forward for solution: (1) What effect has the
finite conductivity of the earth on the radiation of horizontal and vertical
antennae at finite radiation-angles with the earth? (2) What fraction of the total
radiation energy is lost in the earth? (3) How does the useful radiation (and
the useful radiation resistance) vary with increased height of the antenna
above the earth? (4) Is a horizontal or a vertical antenna, at a given height
above the earth, the better as regards its useful radiation? Asymptotic
integration of the wave equation leads to formulae for the radiation of vertical
and horizontal dipoles, and these formulae are fully discussed.  The effect of
the earth's surface appears in a complex index of refraction.  Calculations are
then made of the radiation diagrams for dipoles and of the dependence of
these on the height of the dipole and the nature of the earth's surface.  It is
shown that for moderate values of the absolute value of the refractive index
squared, the useful radiation for great heights is, for vertical dipoles, larger
than for smaller heights, while for large index values it is less for great heights
than for smaller ones.  In all cases, for horizontal dipoles the useful radiation
is greater the greater the height.  Horizontal dipoles at the earth's surface
have a smaller useful radiation than vertical dipoles.  It is seen that in some
cases, the horizontal dipole may be better than the vertical dipole, and vice
versa, depending on the earth's surface and the height above the earth.  This
is not in agreement with Sommerfeld's view that the horizontal dipole is
always worse than the vertical.
Part B. Formulae are derived for the radiation of both vertical and horizontal
magnetic dipoles and antennae as functions of the height above the earth and
of the refractive index.  It is shown that the useful radiation of a vertical
magnetic dipole at the earth's surface is very small and decreases with
increasing value of the index; that of a horizontal magnetic dipole is
considerably greater.   For both types the useful radiation increases with the
height up to a limiting value which is practically reached for a height equal to
the wave-length, the limiting value increasing with the index.  The paper
concludes with a comparison between electric and magnetic dipoles under






Ultra-Sonorous Beacon of CalaisTitle Text
AnonymousAuthor Text
Vie Technique et Industrielle, vol. 11, no. 116, pp. 475-477; May 1929.Source Text
beacon, sonic, acousticKeyword Text
Combination of piezo-electric and radio principles are combined for design of
direction finder in navigation by means of ultra-sound waves; it is considered






A New Radio Direction FinderTitle Text
AnonymousAuthor Text
Elect. Rev. Lond., vol. 104, p. 990; May 1929.Source Text
crossed loop, DFM4Keyword Text







The Establishment of a General Formula for the Inductance of Single-
Turn Circuits of Any Shape
Title Text
Bashenoff, V. I.Author Text
Experimental Wireless, vol. 6, no. 68, pp. 245-251; May 1929.Source Text
loop, inductanceKeyword Text
Brief description of author's work in investigating design and use of closed
aerials, i.e., on calculation of inductance of single-turn circuits of any shape,
including curved ones; general formula is derived which shows that all well-
known formulas are special cases of law; test of accuracy of general formula






Direct Determination of Distance by Electric WavesTitle Text
Burstyn, W.Author Text
Zeits. f. Hochf., vol. 33, pp. 181-183; May 1929.Source Text
range, near field range, distance, SSL, navigationKeyword Text
The author deduces from equations applying to the radiation from an antenna
over a perfectly conducting earth that within a distance of about one-fifth wave-
length the electric and magnetic fields increase at a rate greater than
hyperbolic, and that the rate of increase of the electric is relatively greater
than the rate of increase of the magnetic field.  The three rates practically
coincide at distances greater than about two wave-lengths.  On this basis
several ingenious schemes are suggested for determining distances by direct
observation.  Such schemes, it is pointed out, would be of great value for






Recherches Relatives a la Propagation des Ondes Radioelectriques
Effectuees a l'Occasion de l'Eclipse du 9 Mai 1929
Title Text
Galle, J. B. and Talon, G.Author Text
Academis des Sciences, pp. 48-51, 6 January 1930.Source Text
Keyword Text
Not available,  formal literature, French language, document not available,










Proc. IRE, vol. 17, pp. 873-878; May 1929.Source Text
crossed loop, navigationKeyword Text
A statement of the mathematical theory relating to the crossed-frame double-
modulation type of radio-beacon transmitter developed by the Bureau of






A New Radio Direction FinderTitle Text
Smith-Rose, R. L., and Hatcher, E. L.Author Text
Elec. Rev., vol. 104, p. 990; May 1929.Source Text






Use of Hertzian Waves for Piloting Ships and AeroplanesTitle Text
Aicardi, J.Author Text
Annales des PTT, vol. 18, pp. 489-503; June 1929.  See also Onde Elect.,
vol. 8, p. 20; 1929.
Source Text
navigationKeyword Text
Describes a system in which the axial nodal line of an interference field set up
by two short-wave transmitters separated by a distance rather less than one
wave-length is used to define the direction of a channel or route.  To secure
greater sensitiveness, one of the waves is modulated with an audio frequency,
and to enable the observer to approach the axial line the phase difference
between the waves is periodically varied.  This results in a rhythmic variation
of the intensity of the note heard, the variations becoming isochronous as the
nodal line is approached.  By introducing yet another periodic change, it is
possible to indicate to the observer on which side of the axis he is situated.







A New Direction Finder for Naval VesselsTitle Text
Smith-Rose, R. L., and Hatcher, E. L.Author Text
J. Sci. Instrum., vol. 6, pp. 201-208; June 1929.Source Text
MF, navigation, naval, shipboard, crossed loopsKeyword Text
The Marconi type DFM.4 D/F for use on all classes of naval ships is
described.  This apparatus comprises three units, a loop antenna consisting
of two fixed loops totally enclosed in strong metal tubes, a goniometer, and a
tuner and amplifier.  The equipment covers the range from 300 to 4000
meters.  (Univ. of Illinois abstract, formal literature, English language/abstract,






Portable Direction FinderTitle Text
Smith-Rose, R. L., and Hatcher, E. L.Author Text
Wireless World and Radio Review, vol. 24, pp. 614-616; 12 June 1929.Source Text
portable, UK, HF, MFKeyword Text
ABSTRACT NO. 1:  The instrument makes use of a supersonic, heterodyne,
seven-tube receiver and has a working wavelength range of from 40 to 3000
meters.  To cover this range of wavelengths, two separate loop antennas are
employed.  The article discusses in detail the shielding of the loop and
receiver.  A circuit diagram is given.  ABSTRACT NO. 2:  A supersonic
heterodyne receiver, tuning over wavelengths of from 40 to 3000 meters, used
in conjunction with a single frame-coil already described.  Details of
components, etc., are given.  Readings can be made to 0.5º, although the






Course-Shift Indicator for the Double-Modulation Type of Radio BeaconTitle Text
Diamond, H., and Dunmore, F. W.Author Text
Bureau of Standards, J. of Research, vol. 3, pp. 1-10; July 1929.Source Text
loop, navigation, airborneKeyword Text
One type of radio beacon consists of loop aerials at right angles to each other
carrying current modulated at 65 and 85 cycles respectively.  The pilot must
then so adjust his course as to keep the intensity at each modulation
constant.  This paper describes an instrument designed to indicate the
course directly on a dial, and also to indicate (in degrees) then course error.
This is achieved by means of a rather complex system of loop aerials and
filter circuits.  The instrument is also of use to indicate to station operators







Direct-Reading Wireless Direction-Finding MethodTitle Text
Hell, R.Author Text
Zeit. f. Hochf., vol. 33, pp. 138-145; April 1929.  See also Wireless Engineer,
vol. 6, p. 393; July 1929.
Source Text
crossed loops, amplitude comparisonKeyword Text
A rotating commutator alternately connects one of two crossed loops to a
detector, the output of which is reversed synchronously before being passed
to an indicator.  The indicator gives a zero reading when the voltages in the
two loops are equal.  A deflection of the indicator therefore represents a
deviation from the direct course to the transmitter.  Details are given of the
theory, laboratory research, and test flights made in order to develop the






Instructions, Radio Direction Finder Model DGTitle Text
AnonymousAuthor Text
Wireless Specialty Apparatus Co., Boston, Mass., August 1929.  See
Department of Commerce PB17435.
Source Text
DF, shipboard, instruction book, calibrationKeyword Text
ABSTRACT NO. 1:  The installing of Direction-Finder equipment involves the
following prime considerations:  (a) assembly and installation in such manner
as will insure security in position and continued mechanical performance; (b)
choice of location to provide greatest convenience in making observations and
minimum exposure to disturbing effects produced by ship's rigging and
equipment; (c) provision for minimizing disturbing electrical effects due to ship
equipment; (d) calibration of Direction-Finder; and (e) adjustment of the
automatic corrector.  Instructions are given here which cover the order of
assembly, describe those parts not seen from the outside, and call attention
to such features as require special consideration.  Security in position and
continued mechanical operation without inconvenience depends in great part
in following these instructions.  The location will be in accordance with
instructions from the Bureau of Engineering.  The limitations are:  (1)
mechanical, wherein the location must be such as to permit the loop
assembly to be mounted directly over the receiver; and (2) electrical, wherein
the center of the loop should be at least six feet from large metal objects,
such as masts, funnels stays, etc.  ABSTRACT NO. 2:  This report contains
instructions for the installation, adjustment, and operation of the DG Direction
Finder (medium frequency) for shipboard use.  The report also contains






Compulsory D/F on ShipsTitle Text
AnonymousAuthor Text
Wireless World, vol. 24, p. 454; August 1929.Source Text
shipboard, standards, rescue, direction findingKeyword Text
18 nations signed new convention for safety of life at sea; clause making






Errors in Direction-Finding by WirelessTitle Text
Duckert, P.Author Text
Zeit. f. Hochf., vol. 34, pp. 60-65; August 1929.  See also Wireless Engineer,
vol. 6, p. 636; November 1929.
Source Text
errors, atmospherics, sferics, weatherKeyword Text
ABSTRACT NO. 1:  A comprehensive survey of the research done by various
workers on the several sources of error, but chiefly concerning the results of
the writer in correlating certain types of error with atmospheric discontinuities.
 Results of a 1.5 years' study then in progress of automatic direction-finding of
atmospherics are discussed.  ABSTRACT NO. 2:  Possible explanations of
the errors in wireless direction finding are given, and these are discussed with
reference to the results obtained in a long series of observations.  Certain
types of weather conditions are shown to have particularly marked effects in






Direct-reading Direction FinderTitle Text
Hebecher, O.Author Text
Experimental Wireless, vol. 6, p. 454; August 1929.Source Text
direction finderKeyword Text
Waves received on a directional antenna are rectified and used as the exciting
current of a small dynamo, whose output voltage is indicated by a suitable







Improving the Frame AerialTitle Text
Ardenne, M.Author Text
Wireless World, vol. 25, pp. 252-253; September 1929.Source Text
loop, jamming, shielded loop, interferenceKeyword Text
A discussion of the use of shielded loops to eliminate interference by setting






Observation of Short-Wave Propagation during the Solar Eclipse of
November 12, 1928
Title Text
Stchoukin, M. A.Author Text
Onde Elec., vol. 8, p. 411; September 1929.Source Text
solar eclipse, propagationKeyword Text
Description of the apparatus used at Leningrad to observe the effect of the







Studies of Echo SignalsTitle Text
Taylor, A. H., and Young, L. C.Author Text
Proc. IRE, vol. 17, pp. 1491-1507; September 1929.Source Text
echos, delays, propagation, ionosphere, heightKeyword Text
This paper is a continuation of earlier work, and consists of a more extended
study of echo signals with particular reference to directional characteristics
and to diurnal variations, attention being given to the question of the relations
between the echo signal and the frequency.  Distortions, probably due to
echo signals, are recorded over long distance transmission, and the relation







On the Daylight Transmission Characteristics of Horizontally and
Vertically Polarized Waves from Airplanes
Title Text
Drake, F. H., and Wilmotte, R. M.Author Text
Proc. IRE, vol. 17, pp. 2242-2258; December 1929.Source Text
airborne, polarization, HF, antennaKeyword Text
Using a frequency of about 6 megacycles/sec. a comparison was made of the
transmissions from (a) a doublet aerial, each arm stretching from wing tip to
tail of an aeroplane, and (b) a rigid aerial 6 ft high carried above the fuselage.
It was found that the sky ray began to be appreciable with the horizontally
polarised wave at a distance of 20 miles, which with the vertically polarised
wave it became important at 50 miles.  The signal from the sky ray for
distances of the order of 150 miles was always stronger with horizontal
polarisation than with vertical.  The results with the direct ray was different.
The signal from the vertically polarised wave was stronger than that from the
horizontally polarised wave over highly conducting ground, while the reverse
was the case over badly conducting ground.  For this reason the signal from
the vertically polarised wave sometimes became very weak at a distance of
40 to 50 miles, before the sky ray was able to arrive with sufficient strength.
This occurred particularly on badly conducting ground and when the aeroplane
was flying low.  From the horizontally polarised wave strong signals were
received in all conditions continuously for distances up to 600 miles, and
there did not appear to be any tendency for the signal to decrease in intensity
as this distance was approached.  A very effective earth aerial was
investigated.  This consisted of a horizontal wire 3 ft above badly conducting
ground, the receiver being connected to one end and kept at the same height,
no earth connection being used.  For a length equal approximately to half the
wave-length used the effective height of such an aerial becomes very large.
The effect of the conductivity of the earth is discussed, and the results
obtained in the experimental investigations are qualitatively explained on the






An Aircraft Direction Finder, Marconi Type A.D. 16Title Text
Dunmore, F. W.Author Text







An Echo Interference Method for the Study of Radio Wave PathsTitle Text
Hafstad, L. R., and Tuve, M. A.Author Text
Proc. I.R.E., vol. 17, no. 10, pp. 1786-92, October 1929.Source Text
echo, propagation, ionosphereKeyword Text
An experimental determination of the rate of change of radio-frequency phase
of the separate downcoming echoes has been carried out.  The small power
crystal-controlled oscillator circuit of the 4,435-kc transmitter operates
continuously, the high-power pulse transmission being produced by
modulating the power-amplifier circuits.  A receiver was operated very near the
transmitter, having rapid recovery from the paralyzing effect of the pulse
ground wave and sufficient sensitivity to receive the echoes with good
amplitude, and having a very slight coupling to the crystal-oscillator circuit
such that the crystal "pick-up" was comparable to the echoes received.  The
echoes showed their changing radio-frequency phase by alternately adding to
and subtracting from the constant crystal oscillator pick-up.  This
"interferometer" is naturally sensitive to small changes in the optical path of
the waves.  The phase changes are regular, but the time of one 360 deg.
phase change on 4,435 kc varies from 1 sec. to 60 sec., or possibly longer
during the day and evening, and at times changes between these limits in as
short a time as 15 min.  When multiple echoes are present, the second and







Electromagnetic Guiding of Aircraft:  Safe Landing at AerodromesTitle Text
Loth, W.Author Text
Comptes Rendus, vol. 189, pp. 572-573; 14 October 1929.Source Text
navigation, airborneKeyword Text
An improvement in the leader cable system for aerial navigation is described,
together with its application to ensure safe landing at aerodromes under
conditions of bad visibility.  The leader cable is traversed by a high-frequency
(about 10,000 cycles) alternating current, which can be received on an aerial
or a frame, so that it is possible, with the frame horizontal, for an aviator to
know on which side of the cable he is flying.  If, however, the cable oscillates
as an aerial, there is no return current, and its field is circular.  Knowing his
height an aviator can then determine his distance from the cable.  In this
method the observer must determine the aerial-frame combination giving the
weakest signal in order to know whether he is on the one or the other side of
the cable.  The receiving operation is simplified by using two parallel cables
coupled together, when, with a suitable commutation process on the
transmitter, the aviator receives, without changing his apparatus characteristic
signals according to the lateral position of the machine relative to the cable.  If
an aerodrome is surrounded by an elevated transmitting line suitable signals
can be sent out continually so that an aviator within a radius of 30 km can
know the direction of the center of the aerodrome (by receiving on a vertical
frame in the fore and aft position), and later using a second horizontal frame
can ascertain when he is over the landing field, and his distance from the
ground when about to land.  Thus the aviator will hear dashes as he
approaches the aerodrome, a continuous note as he passes over the
boundary line, dots when he is above the aerodrome, and again a continuous
note as he passes through the horizontal plane of the boundary cable.
Between this and the ground he again hears dashes.  By division of the
aerodrome into landing and embarking sectors, the relative positions of which
are shown on the aviator's compass card, the danger of collisions in






The Guiding of Ships or Aircraft by Directed WavesTitle Text
Loth, W.Author Text
Comptes Rendus, vol. 189, pp. 682-684; October 1929.  See also Wireless
Engineer, vol. 7, p. 104; February 1930.
Source Text
navigation, beacons, time differenceKeyword Text
To obtain his position, a navigator needs the readings from two or more
beacons.  The writer proposes to coordinate the rotation of two beacons in
such a way that the beams intersect along the route to be followed.  Thus,
when following the correct route, the navigator will receive the two beams
simultaneously, while his position on either side of the route would be
indicated by his receiving one beacon before the other.  The law of rotation of
the beacons can be so arranged that the distance from the route is
proportional to the time interval between the two receptions.  The application






A Determination of Dielectric Constants of the GroundTitle Text
Ratcliffe, J. A., and Shaw, W. F. B.Author Text
Nature, vol. 124, p. 617; 19 October 1929.Source Text
earth constants, dielectric constantsKeyword Text
Measurements have been carried out on a short wave-length (30 m) up to a
distancee of a 1400 m. and the resulting attenuation curve, in which Hd is
plotted as a function of d (where H is the amplitude of the oscillatory magnetic
intensity, and d is the distance of the point from the source), shows a
maximum when d is about 600 m.  The curve is in agreement with
Sommerfled's theory, when a dielectric constant k = 20 esu and a
conductivity sigma equals 2E-14 emu are assumed for the earth constants.
The value for σ is in agreement with the values previously found by using
longer wave-lengths.  The maximum on the curve is the characteristic feature
which enables a reasonably accurate estimate of k to be made.  No such






Asymptotic Dipole Radiation FormulasTitle Text
Wise, W. H.Author Text
The Bell System Rech. Journ., vol. 8, no. 4; October 1929.Source Text
radiation, theory, antenna, propagationKeyword Text
The analysis of the radiation from dipoles are given by Sommerfeld and by
Von Hoerschelmann is deficient in one respect:  it does not give the true
asymptotic expression for the radiation leaving at a considerable angle from
the horizontal.  The correct asymptotic formulas have already been easily
supplied by an appeal to the reciprocal theorem; lately M.J.O. Strutt has got
them directly from the boundary conditions and H Weyl has derived the
correct asymptotic formula for a vertical dipole at the surface of the earth by a
method quite different from Sommerfeld's.  In the present paper it is shown
how they can be got be merely improving the rigor of Sommerfeld's analysis.
The present analysis begins with the formluas of Von Hoerschelmann for the
wave potential of vertical and horizontal dipoles at a finite distance above the
surface of the ground and generally follows Sommerfeld.  The derivation of an
asymptotic approximation for the wave potential of a vertical dipole is
considerably different from Sommerfeld's results in the simpler and more
precise formulas deducted from the reciprocal theorem.  Typographical errors
in this paper are correct by K. A. Norton's "Polarization of Downcoming







Guiding by Directed Rays or Radio Beacons - Loth MethodTitle Text
Bourgonnier, C., and Loth, W.Author Text
Onde Elec., vol. 8, pp. 469-484; November - December 1929.Source Text
navigation, airborneKeyword Text
ABSTRACT NO. 1:  Theory of navigation by means of two rotating beams;
mathematical analysis of angular speed of rotating beams in the case where
the route is a straight line:  a practicable system.  ABSTRACT NO. 2:  In this
system there are two rotating emitters of directed waves or beams situated a
short distance apart.  They may be emitters of visual waves such as
searchlights, or they may be infra-red or radio-frequency.  If in the case of the
two searchlights they both start simultaneously from, say, a north position
and rotate with equal speed in opposite directions, then the beams will
always intersect on the right bisector of the line joining the two searchlights.
The same will apply in the case of radio waves so that on the right bisector of
the line joining the two emitters the signals from them will be heard
simultaneously.  By varying the rates of rotation in a prearranged manenr, the
line defined by the condition of the simultaneity of reception of the signals
may be made to take almost any desired form, by this means the system
may be used to define any prescribed routes.  In the radio case, instead of
using an actual rotating beam transmitter, an ordinary rotating frame is used
working on a wave-length of about 200 m.  The polar diagram of this is not
sufficiently sharp for the purpose, but this is overcome by the use of the
Marrec receiver, which, in addition to being especially selective, has a limiting
action which in effect very much sharpens the polar diagram.  The system
has been satisfactorily worked over short distances on a small scale with







Applying the Visual Double-Modulation Type Radio Range to AirwaysTitle Text
Diamond, H.Author Text
Proc. IRE, vol. 17, pp. 2158-2184; December 1929.Source Text
navigation, airborneKeyword Text
This paper deals with methods for aligning the courses of the visual radio
range with the fixed airways.  In the aural system the goniometer primaries
are excited alternately.  This permits independent consideration of the field
patters due to the primaries.  In the visual system this is not the case, as
both goniometer primaries are excited all the time.  Two  cases present
themselves, the condition when the currents in the primaries are in time
phase, and the condition when they are in quadrature time phase.  The former
results in two beacon courses which are 180º apart, and cannot be shifted
from this relationship.  The latter condition yields four beacon courses.  A






Radio in AeronauticsTitle Text
Eisner, F., and Fassbender, H.Author Text
Proc. IRE, vol. 17, pp. 2185-2229; December 1929.Source Text
survey, review, airborne, navigationKeyword Text
The paper gives a review of the present status of radio in aeronautics in
Germany.  Not only does it describe the apparatus used at the present time
in German aircraft communications, but it also gives results of measurements
on the fundamentals of radio in aeronautics, which have been made by the
Deutschen Versuchsanstalt für Luftfahrt E. V.   Further, it indicates the trend
that German aircraft radio will probably follow in the next few years.  It takes
up the subjects of long-wave sets, sets for short- and ultra-short waves,
navigation apparatus for aircraft using radio waves, and airship radio sets.







Applying Radio Range to AirwaysTitle Text
Kear, F. G., and Jackson, W. E.Author Text
Proc. IRE, vol. 17, pp. 2268-2282; December 1929.Source Text
airborne, navigationKeyword Text
A description of the application of the radio range system (directive radio-
beacon) to commercial airways.  Only the aural type has been put into daily
opeation, and the paper discusses methods of adjusting the space pattern of
the beacon system so that the courses may align with the fixed airways.
These beacons also need to be readily distinguished from one another, and
so designed that a minimum of interference is met.  By using a vertical wire
aerial in addition to the loop aerials and varying the relative power in the two
loop aerials it was found possible to secure practically and array of courses
desired.  The field-intensity measurements made gave space patterns which
checked very well with the theoretical patterns for such aerial systems.
Careful spacing of the ranges within the frequency band, as well as a
distinctive coding for each beacon, solved the problem of interference.  In
selecting the proper coding a study of the physiological effects of various
sound groups was made, and the final coding chosen was such as to give a
signal of equal time duration on each side of the course.  The signals still
interlock to give the customary long dash when on the course.  The technique
of applying these modifications was developed to the point where the







The Calibration and Correction of Naval Direction FindersTitle Text
Lea, N.Author Text
Marconi Rev., vol. 15, p. 1821; December 1929.  See also Wireless Engineer,
vol. 7, p. 218; 1930.
Source Text
shipboard, calibration, errors, BT loopsKeyword Text
From Mesny's equation, error/dial reading curves can be derived for various
maximum aplitudes.  With a family of such curves it is a simple matter to find
by test which curve best fits a particular ship, and a common correcting
method (which must obey the same law as the errors) can then be applied
and adjusted.  The Marconi method of shunting one of the Bellini-Tosi loops










Department of Scientific and Industrial Research, London, 1930.Source Text
navigation, rotating loopKeyword Text
A comprehensive investigation has been made, under the general direction of
the Committee on Directional Wireless, of the performance and capabilities of
the radio direction-finder, both as a navigational instrument and as a useful
scientific tool in the study of the propagation of electro-magnetic waves.  As a
result of this work, the conditions for accurate operation have been
determined, and certain technical improvements have been effected in the
apparatus and methods employed.  In addition, the rotating-loop-beacon
transmitter has been studied as an alternative instrument for navigation






A New Radio CompassTitle Text
Busignies, H.Author Text
Onde Elec., vol. 9, pp. 397-415; 1930.Source Text
compass, crossed loopsKeyword Text
ABSTRACT NO. 1:  A D/F system using two crossed, fixed loops (with or
without a sense antenna) or a small rotating loop is described.  ABSTRACT
NO. 2:  This consists of two similar fixed perpendicular receiving frames, at
right angles to each other.  In series with two similar coupling coils.  At the
center of the latter is a tuned coil C rotated by a motor-operated spindle,
which also carries the permanent magnet of a moving-coil galvanometer.  The
moving coil of the latter is excited by rectified current from the coil C after hf
and  lf amplifications and carries a pointer moving over a circular scale.  When
receiving, the reception passes through a maximum for every revolution of the
spindle, viz, when the coil C and magnet coincide with the direction of the
transmitter; since the rectified current is also a maximum at the same
instant, the moving coil will also set itself in a corresponding direction which
will be indicated by the scale reading of the pointer.  The theory of operation
is given, and the cause of errors and the sensitivity are discussed.  Practical







The Loth Navigation SystemTitle Text
De Marolles, R. J.Author Text







Airplane Direction FindersTitle Text
Gloeckner, M. H.Author Text
J. Frank lin Inst., vol. 209, p. 684; 1930.Source Text






Direction-Finding for AircraftTitle Text
Gloeckner, M. H.Author Text
D.V.L. Jahrbuch, Spec. issue, pp. 571-578; 1930.  See also Experimental
Wireless, vol. 8, p. 271; May 1931.
Source Text
airborne, direction findingKeyword Text
A report on the usefulness of various methods of direction-finding for the






A New Method of Direction-Finding by WirelessTitle Text
Harms, M.Author Text
Mariul Luftf. Ruridschau, vol. 2, p. 513; 1930.Source Text
direction findingKeyword Text





Wireless Echoes: Do the Wireless Echoes of Long Delay come from
Space outside the Moon's Orbit?"
Title Text
Stormer, CarlAuthor Text
Proc. R. Soc. Ed., vol. 50, pp. 187-199, 1930Source Text
Keyword Text
This was an address to the Society, presented in Scotland on February 17,
1930.  Through a comparison of his studies of the aurora borealis and the
strange wireless echoes of long delay, Stormer raises the possibility that
space outside the moon's orbit is traversed disruptedly by very unstable
streams of electrons, each one of which only lasts a short time and then is
repeatedly replaced by another with a different speed and distance from the
earth.  This may explain the great variety of echo times.  He further states
that is may also be possible that we observe multiple echoes by reflection on
several electron streams--for instance, from waves which travel back and forth
between the inner walls of the toroidal space.  This great variety of the echoes
is also in close agreement with the great variation of the other manifestations
of those streams, the aurora and the magnetic perturbations.  He concludes
that if this explanation is correct, the wireless echoes of long delay give an
eclatant existence proof of the corpuscular theory of aurora, and an important
method for exploring electron currents in cosmic space.  (Abstract written for
purpose of this publication by Southwest Research Institute, formal literature,






Receivers for Direction-FindingTitle Text
AnonymousAuthor Text
Experimental Wireless, vol. 7, p. 28; January 1930.Source Text
UK, receiverKeyword Text
Notice of British patent application no. 319418.  Concerns a multi-tube, well-






Interlocked-Signal Direction Finder in a Rotating FormTitle Text
Cleriot, M.Author Text
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Position-Finding from Three D/F BearingsTitle Text
Duckert, P.Author Text
E.N.T., vol. 7, pp. 15-18; January 1930.Source Text
fix, position, ambiguity, cocked hat, theoryKeyword Text
ABSTRACT NO. 1:  Three bearings give a triangle instead of a point of
intersection.  Owing to possible errors and variations of D/F bearings due to
weather conditions, it cannot be assumed that even if a point intersection is
obtained, this point gives the ship's position with certainty.  ABSTRACT NO.
2:  A discussion is given of the problem of determining the position of a ship
from D/F bearings of three stations, bearing in mind the fact that three such
bearings almost invariably give a triangle instead of a point intersection.
Owing to possible errors and variations of D/F bearings due to weather
conditions it cannot be assumed that even if a point intersection is obtained
this point gives the ship's position with certainty, as is easily seen if the ship
is located on the circle through the three D/F stations, when rotation of the
direction lines from the stations through a considerable angle in either sense







The Cause of Errors in Goniometry when Bearings of Relatively-Close
Loop Transmitters Are Being Ascertained
Title Text
Murphy, W. H.Author Text
Jour. Maryland Acad. Sc., vol. 1, pp. 46-52; January 1930.  See also Wireless
Engineer, vol. 7, p. 573; October 1930.
Source Text
near fields, errors, beacons, navigation, theoryKeyword Text
The writer's mathematical examination of the radiation and induction
components of the fields of a loop transmitter, and of the planes of
polarization of these components shows the reasons for errors in bearings
obtained with D/F's in aircraft on transmissions from beacon loop antennas.
The conclusion is reached that there are likely to be large errors in bearings







Radiation from Aerials as Affected by the Properties of the Ground. Part
C: Second Approximation
Title Text
Strutt, M. J. O.Author Text
Ann. d. Physik , vol. 4, no. 1, pp. 1-16, 18 January 1930.Source Text
antennas, theoryKeyword Text
In previous papers (see Abstract 1376 [1929]) formulae were given for the
radiation of vertical and horizontal dipoles and of aerials of the electric (wire)
and the magnetic (coil) type.  These formulae involved only the first power of
the distance between receiver and transmitter.  In the present paper, these
formulae are extended by using Laplace's asymptotic integration method to
include terms involving the second power of the distance between receiver and
transmitter.  The magnitude of the correction terms furnishes a criterion for
the closeness of the earlier approximations.  A numerical discussion of the
field at a distance of ten wave-lengths from the transmitter shows that the first
approximation is most accurate for large radiation angles with the surface of
the earth and worst for very small angles.  (Science of engineering abstracts,







On Some Measurements of the Equivalent Height of the Atmospheric
Ionized Layer
Title Text
Appleton, E. V.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 126, pp. 542-569; 3 March 1930.
Source Text
ionosphere, theory, heightKeyword Text
In previous papers various experimental methods of examining the
characteristics of downcoming wireless wabes have been described.  Of
these methods by far the most useful has proved to be that which involves a
small continuous change of transmitter wave-length, by means of which there
is produced at a receiving station a succession of interference maxima and
minima between ground waves and waves deviated by the upper atmosphere.
An account is given of numerous measurements made by this method at
Peterborough, using transmissions from the BBC transmitters at
Bournemouth and Birmingham and from Teddington (NPL).  The wave-lengths
chiefly used were between 300 and 500 m, and most of the observations were
made about the period of sunrise.  The results obtained confirm previous ones
as regards the more frequent types of nocturnal variation of the equivalent
height of the ionised layer, but two new types of variation have been observed.
 On certain mornings heights comparable with those found normally after
sunrise (of the order of 100 to 105 km) have been registered throughout the
whole period of observations even when measurements were begun as much
as two hours before sunrise.  Many cases have been noted in which there
appear to be present secondary rays which have been twice reflected by the
layer, but in other cases the results appear to show the presence of a second
reflecting layer at a considerably greater height.  The results are discussed,
and possible explanations of the observed effects are given.  (Science or







A Unilateral Direct-Reading Direction Finder with Rotating Goniometer
Coupling Coils
Title Text
Berndorfer, F., and Dieckmann, M.Author Text
Zeit. f. Hochf., vol. 35, pp. 98-105; March 1930.  See also Wireless Engineer,
vol. 7, p. 397; 1930.
Source Text
goniometerKeyword Text
ABSTRACT NO. 1:  In this type of D/F the search coil of a goniometer, whose
field coils are connected to two crossed loops, is rotated continuously and is
coupled with a definite gear ratio to a 3-phase generator.  The rf current
derived from the antenna loops, and modulated by the rotation of the search
coil, is taken to a receiver.  The signals from a vertical antenna is superposed
on this current.  After amplification, the signal is led to the moving system of
a phase meter, which is of the "power factor meter with 360º scale" type and
which has its rotating field supplied by the 3-phase generator geared to the
rotating search coil.  Since the phase of the current led to the moving system
varies with bearing of the incoming signal, this arrangement gives a direct
indication of the bearing on a 360º scale.  ABSTRACT NO. 2:  A direct-
indicating direction-finding apparatus, working on the goniometer principle, is
described.  By the use of a rotating coupling coil in the goniometer and
utilisation of energy from a plain open aerial, a low-frequency alternating
current is generated whose phase depends on the angle of incidence of the
received waves.  The phase is read on a 0º - 360º phasemeter working on a
generator whose axis is suitably coupled to the rotating goniometer coil.
Tests of the apparatus showed a dependence of the reading on the rate of
revolution of the coil and, outside a certain region, on the strength of the
phase currents.  With a definite rate of rotation and constant currents good






Development of the Visual Type Airway Radio Beacon SystemTitle Text
Dellinger, J. H., Diamond, H., and Dunmore, F. W.Author Text
Bureau of Standards, Journal of Research, vol. 4, pp. 425-459; March 1930.
See also Proc. IRE, vol. 18, pp. 796-839; May 1930.
Source Text
beacon, navigation, airborneKeyword Text
The beacon described is a development of the original "A" "N" equi-signal
beacon in which the "A" and "N" have been replaced by modulating the two
radio channels, one at about 65  and the other about 87  per second.  On
the actual course the two signals are of equal strength.  This condition is
indicated to the pilot by a special reed-indicating unit which is connected to
the output of his radio receiver.  The reed unit consists of two reeds carrying
flags on their extremities similar to the reeds employed in a frequency meter.
When the signals from the two beacon loops are of equal strength, then the
two reeds vibrate with equal amplitude and the pilot knows that he is on the
correct course.  Off the course one reed vibrates with a greater amplitude than
the other, thus showing the pilot which way to turn to regain the correct
course.  Various types of beacon transmitters are described capable of
indicating up to a maximum of 12 courses at any desired angles.
Descriptions are also given of the apparatus carried in the aircraft and the
problem of shielding the ignition system on the aircraft engine.  A marker
beacon has been developed to indicate to the pilot visually his exact position
at definite points on the route.  Special adaptations of the beacon system are






Engine Ignition Shielding for Radio Reception in AircraftTitle Text
Diamond, H., and Gardner, F. G.Author Text
Bureau of Standards, Journal of Research, vol. 4, pp. 415-424; March 1930.
See also Proc. IRE, vol. 18, pp. 840-861; May 1930.
Source Text
interferenceKeyword Text
A metallic ignition manifold is employed with h t cable drawn through in the
usual way.  The leads from manifold to spark plug and the groups of leads
from manifold to magneto outlets are enclosed in liquid-proof flexible
aluminium tubing, with external copper braiding.  The magnetos are provided
with covers which completely enclose the distributor blocks.  A single outlet
permits the use of an elbow fitting for connection to the large flexible metal
tubing; outlets are provided in the elbows for the booster and earth leads.  The
spark plugs are integral with the shield, and are provided with elbows for
connection to the smaller flexible tubing; the ignition switch and booster
magneto are metallically enclosed.  (Science or engineering abstract, formal







Twelve-Course Radio Range for Guiding Aircraft with Tuned-Reed Visual
Indication
Title Text
Diamond, H., and Kear, F. G.Author Text
Bureau of Standards, Journal of Research, vol. 4, pp. 351-369; March 1930.
See also Proc. IRE, vol. 18, pp. 939-962; June 1930.
Source Text
navigation, beaconKeyword Text
The paper describes a radio directive beacon (or radio range), of the visual
indicating type, which provides radio-marked courses at air terminals where
maore than four airways converge.  The 12-course radio range is similar to the
double modulation type, with the addition of a third amplifier train and
accompanying modulation frequency.  It provides twelve equi-signal zones
which may be oriented within wide limits and made to coincide with the
converging air routes.  In order to prevent coupling between amplifier branches
special means are employed to supply them successively rather than
simultaneously.  For this purpose 3-phase radio-frequency currents, derived
from a conventional single-phase oscillator by means of a phase divider, are
used to energise the amplifiers.  Means for aligning the resultant space
patterns with the airways are also discussed and examples are given.
(Science or engineering abstract, formal literature, English language/USA






Graphs to Prof. Sommerfeld's Attenuation Formula for Radio WavesTitle Text
Rolf, BrunoAuthor Text
Proc. I.R.E., vol. 18, no. 3, pp. 391-402, March 1930.Source Text
theory, propagationKeyword Text
The importance of close confrontation of Prof. Sommerfeld's attenuation
formula with field-strength measurements is stressed.  The fallacy of Prof.
Zenneck's formula in most practical cases is pointed out, and a short
summary given of Prof. Sommerfeld's conclusions, with approximate
expressions for the "numerical distance" and the angle determining various
shapes of theoretical attenuation curves.  At very great distances, the signals
over flat ground are shown always to decrease as the inverse square of
distance, while at short distances short waves die away approximately as the
inverse square root of distance.  At intermediate distances, curious
phenomena are shown to occur; in some cases, as illustrated by examples,
the field vanishes altogether at a finite distance, to reappear farther away.  An
abac is included and instructions given for its use to obtain the inductivity and
conductivity of the ground over which a series of field-strength measurements
have been made.  Results of such computations in Sweden and England are
given.  By using a graph reproduced in the paper, an easy method of
predicting field strengths for all wavelengths over soil, whose electrical
constants are known, is devised.  A simple semi-empirical formula to account
for the curvature of the earth at moderate distances is presented, and lines for
better antenna construction touched upon, minimizing jamming from down-
coming rays, and saving power as well.  (Scientific or engineering abstract,






Direction Finder for Extremely Short Waves below One MeterTitle Text
Uda, S.Author Text
Journal IEE, Japan; March 1930.  See also Experimental Wireless, vol. 8, pp.
99-100; also pp. 267-271; February 1931.
Source Text
UHF, Yagi, directive, arrayKeyword Text







Model DJ Radio Direction Finder, Frequency Range, 1000 to 4525 KCTitle Text
AnonymousAuthor Text
Westinghouse Electric Corporation, Baltimore, Maryland, Instruction Book
IB5556; 30 April 1930.  See also Department of Commerce PB17433.
Source Text
BT loops, crossed loops, shipboard, DJKeyword Text
The Model DJ Direction-Finder is of the Bellini-Tosi or fixed loop type, using a
goniometer to determine the bearings.  The equipment operates on
frequencies from one thousand kilocycles to four thousand five hundred and
twenty-five kilocycles.  Three plug-in units are used in the receiver to cover
this wide frequency range.  The Model DJ Direction Finder was designed to be
mounted on the upper structure of a ship with the loop mounted as high as
possible and connected to the receiver by means of the lead-in conduit.  The
apparatus comprising this direction finder consists of a Bellini-Tosi loop; a
main assembly housing a goniometer, mechanical compensator, receiver,
battery charger and batteries, and a conduit containing a transmission line
between the loop and main assembly.  The unit has been designed so that
the main assembly may be mounted in the foretop of a ship and the loop on
the foretop canopy.  The loop consists of two windings placed at right angles
to each other, and shielded by aluminum tubing and cast aluminum fittings.
The loop pedestal is made in two parts so that the loop may be easily
removed without disturbing the transmission line.  This feature is provided to
allow a ship carrying the direction finder to pass under bridges that clear the
foretop canopy by as little as fifteen inches.  Connections between the loop
and the pedestal are made by means of heavy jacks and plugs.  Three guide
pins are provided in the flange of the pedestal so that the loop may be
removed and replaced in its original position without injury to the plugs or
possibility of wrong connection to the transmission line.  A cast aluminum
cover is provided to cover the plugs in the lower half of the pedestal after the
loop has been removed.  The loop assembly and the pedestal with the
protecting cover attached are made to be watertight.  The main assembly
consists of a splashproof cabinet having doors, which give access to the
receiver and batteries.  The cabinet is divided into four compartments.  The
goniometer, with sense and antenna balance controls, is located in the top
compartment.  Directions are indicated by the position of a set of cross-hairs
in relation to a compass chart, which is visible through a glass window in the
top of the cabinet.  The cross-hairs and the movable coil in the goniometer are
actuated by a hand-wheel on the upper front of the cabinet.  A pilot lamp
mounted to the top of the cabinet is adjustable to illuminate the compass
chart.  The second compartment (below the goniometer) contains the
Abstract Text
receiver.  The door covering this unit swings downward providing a desk for the
operator.  Two sets of receptacles, located just over the receiver panel,
provide space for the plug-in units which are not in use.  The receiver power
supply cable, plugs into a jack in the rear of the receiver compartment and is
of sufficient length to allow the receiver to be operated while sitting on the
shelf.  The input and ground connections are made when the receiver unit is in
place.  The third and fourth compartments, covered by a pair of doors, contain
the battery charger and the batteries respectivey.  The third compartment also
contains available space for the spare part box and any miscellaneous small
items.  The transmission line, between the loop and the main assembly,
consists of a pair of wires from each winding of the loop.  They are spaced
and supported in a length of aluminum tubing, which is complete with elbows
and fittings for connection between the loop pedestal and the main assembly.
 The Bellini-Tosi loops consist of two windings of twelve turns each.  The
windings are strung through insulating strips, placed at each corner of the
loop.  These separate the turns from each insulating collars inserted at the
top so that the characterisitcs of the loops are not imparied by a closed
circuit in the shielding.  The leads from each of the loops are run as
symmetrically as possible to the jacks which are mounted at the base of the
loop.  The leads from the loop are run through the conduit to the goniometer in
the upper compartment of the main assembly in the form of a transmission
line in which the leads are separated to provide a minimum of capacity to the
shield and also a minimum of unbalance between loops.  Due to the fact that
the loops act as miniature antennas (the "antenna effect"), and also the fact
that guy wires, stacks, etc., introduce out-of-phase voltages, it is impossible
to obtain perfect null points when taking a bearing with the loops alone.  To





Tuned-Reed Course Indicator for the 4- and 12-Course Radio Aircraft
Range
Title Text
Dunmore, F. W.Author Text
Bureau of Standards, Journal of Research, vol. 4, pp. 461-474; April 1930.
See also Proc. IRE, vol. 18, pp. 963-982; June 1930.
Source Text
navigationKeyword Text
This indicates, on the 12-course system, when the aircraft is on any one of
the 12 courses, and, if off, approximately how many degrees, and whether to
the right or left, and indicates to the pilot, if lost, which course he is nearest,
how to turn to get on it, and which way he is flying on it.  This is
accomplished by three reeds in the visual indicator, each being tuned to one
of the modulation frequencies, 65, 86.7 or 108.3, sent out by the radio range.
Unequal amplitudes of reed vibration indicate that the plane is off the course
to the side of the reed of greatest amplitude.  A windowed shutter in front of
the reeds exposes any two at a time, the correct two for a given course being






Magnetic Disturbances and Long-Distance ReceptionTitle Text
Kennelly, A. E.Author Text
Electronics, vol. 1, no. 1, pp. 42-43; April 1930.Source Text
interferenceKeyword Text
Radio cosmic service by broadcasting of bulletins regarding atmospheric
conditions from Eiffel Tower of Paris, a service of the Union Radio Scientifique
Internationale, is referred to; importance of these bulletins for radio,
meteorological, astrophysical and geophysical circles is stressed and
necessity of broadcasting is pointed out; information has just been received
that this information will be rebroadcast from FYL at wavelength of 16,900 m







Radio Direction-Finding by Transmission and ReceptionTitle Text
Smith-Rose, R. L.Author Text
Nature, vol. 125, pp. 530-532 and pp. 568-569; 12 April 1930.Source Text
navigation, Adcock, beacon, UKKeyword Text
A brief, general survey of the subject more especially with reference to its
application to marine and aerial navigation.  Mention is made of the Adcock
principle for overcoming night errors and its possible application to the rotating
loop type of beacon as developed by the Royal Air Force.  (Science or







Some Experiments on Night Errors for Long WavesTitle Text
Tanimura, I.Author Text
Proc. IRE, vol. 18, pp. 718-722; April 1930.Source Text
night effect, polarization error, theoryKeyword Text
This paper describes the results of experiments on night errors observed for a
19.7-kc station located at a distance of 148 km and compares them with the
results of theoretical analysis.  Cyclic variations of bearings, mostly two, are
noticed at sunset and the same at sunrise in inverse way, the maximum
shifts being about 30º.  At the moments when the maximum shifts occur the
bearings are distinctly observed, while they are broad at others.  From
observations using a horizontal loop and a unidirectional aerial, polarisation
angles and intensiites of space waves are found after Eckersley's process,
assuming or empirically determining phase differences between surface and
space waves, incident angles of space waves and intensities of reflected
waves on the ground.  It is pointed out that the observed and theoretical






Recent Developments in Direction-Finding ApparatusTitle Text
Barfield, R. H.Author Text
Experimental Wireless, vol. 7, pp. 262-265; May 1930.  See also JIEE, vol.
68, pp. 1052-1069; Disc., pp. 1069-1075; August 1930.
Source Text
Adcock, errors, asymmetrical AdcockKeyword Text
ABSTRACT NO. 1:  Includes some notes on improvements to the basic
Adcock system, and in particular, arrangements permitting the receiver to be
located on the ground instead of elevated to the plane of centers of the vertical
dipoles.  ABSTRACT NO. 2:  In this paper three forms of equipment for
direction-finding are described:  a fixed system, operating on the Adcock
principle, for waves of the order of 300 to 600 m, and two rotating systems,
one a screened loop and the other an Adcock formed by a single pair of
spaced, vertical aerials.  The fixed medium wave equipment differs from the
original Adcock in that the operating hut is at ground level and the aerial
system is asymmetrical.  This asymmetry is corrected by connecting the
lower limbs of the aerials to earth through a balancing condenser, which is so
adjusted as to match the impedance of the upper limb over the working range
of frequencies.  Both on actual stations and on tests with an elevated
transmitter this system is shown to be superior to an ordinary rotating-loop,
direction-finder, through there are still errors remaining which the author hopes
to eliminate as the result of further investigation.  In the Discussion, N. E.
DAVIS described the Marconi adaptation of the Adcock principle, which
consists in connecting four spaced, vertical aerials to the radio goniometer by
means of completely screened horizontal leads, the screens being earthed at
frequent intervals.  The results obtained with this equipment are given,
showing the maximum error on wave-lengths of 1000 m to be not more than
2º or 3º under the worst conditions of night effect.  The two rotating
equipments are for use on wave-lengths of the order of 12 to 60 m and are
both equally satisfactory in the absence of any downcoming radiation.  With
downcoming radiation, however, the Adcock system remains effective, while
the rotating loop becomes quite useless.  The short-wave Adcock equipment
will give results accurate to within 5º at very long ranges over 500 m, and at
very short ranges under 20 m to within 2º.  At intermediate ranges results are






Radio-Electric Systems for Guiding Ships and AircraftTitle Text
David, P.Author Text
Onde Elec., vol. 9, p. 197; May 1930.Source Text
survey, historyKeyword Text
ABSTRACT NO. 1:  A survey and classification of all methods used in D/F
before 1930.  The qualities of a good D/F system are discussed.  A
bibliography of 65 references is given.  ABSTRACT NO. 2:  A general and very
useful review of the various methods, both proposed and in use, for the
assistance of ship and aircraft by means of radio direction-finding, radio
beams, rotating radio beacons, and leader cable.  There is a bibliography of
64 references.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -
Science or engineering abstract, formal literature, French language/abstract,






Model DK Radio Direction Finder, Frequency Range, 100 to 1000 KCTitle Text
AnonymousAuthor Text
Westinghouse IB5674, 30 June 1930 (modified in 1933 by U.S.N.).  See also
Department of Commerce PB17432.
Source Text
loop, shipboard, navalKeyword Text
The Model DK Radio Direction Finder is designed for the purpose of
determining the bearings of received signals.  It is of the rotating coil type,
and is suitable for installation aboard ship or ashore.  The equipment consists
essentially of:  a loop, Navy Type CAY-3867, an indicator and mechanical
corrector, Navy Type CAY-3868, and a receiver, Navy Type CAY-3866.  The
loop, or rotating coil, is enclosed in a waterproof aluminum shell which is
supported by and rotates on a cast aluminum pedestal.  The pedestal has a
flange for mounting on the deck of a vessel or on a flat roof; and has a
projecting housing that extends through the deck or roof to support the
indicator and mechanical corrector in the room below.  The mechanical
corrector will, after calibration, automatically shift an auxiliary pointer to
indicate the true direction of a received signal, and thereby compensate for
the error deviation caused by objects in the vicinity of the loop.  The receiver
is of the conventional superheterodyne type.  The frequency range, 100 to
1000 KCs, is covered in three bands by means of a range switch.  The output
is delivered to a pair of output jacks through a balanced and shielded output
transformer, matched to operate a pair of Navy Type 49003 headphones.  An
aluminum cabinet completely encloses the receiver, and all controls are
mounted on the front panel.  Four binding posts are provided at the rear for
connecting to a 4-volt filament battery and a 100-volt plate battery.  The
receiver may be mounted on the operator's table.  An auxiliary antenna is to
be used with the receiver to balance out the "quadrature voltages" in the loop,
and to indicate "sense" (or which of the two minima obtained with the loop
gives the true direction).  The loop or pick-up device may be divided into two
major parts:  the above-deck assembly and the below-deck assembly.  The
total weight of the loop unit, approximately 150 pounds, is supported by the
deck.  The above-deck assembly, consisting of the loop shell, drive shaft and
pedestal, is of waterproof construction for outdoor use.  It is ruggedly
constructed to withstand wind pressure, the roll and pitch of the vessel
through heavy seas, and the shock of gunfire.  The loop shell is made up of
cast aluminum corners and aluminum tubing sides.  An insultating sleeve is
placed in one side to prevent the shell from forming a short-circuiting turn
around the loop windings.  These windings are supported by insulating blocks
set diagonally in the corners of the loop shell.  The shell rotates about a
Abstract Text
vertical diagonal in a 50-inch diameter circle.  The supporting corner of the
shell is a cast aluminum "Y", which effects rugged connection to the main
shaft and a waterproof joint between the shel and the pedestal.  The pedestal,
a single aluminum casting, has a flange for fastening to the deck.  Between
the flange and the deck may be placed two wedge-shaped wooden cribs or
washers to compensate for the rake and crown of the deck, and thereby
maintain the loop in a vertical position.  The loop drive shaft is supported by
ball bearings located inside the pedestal.  Both pedestal and loop are left
unfinished so that they may be painted after installation to match adjacent
finishes.  A portion of the pedestal projects through the deck and houses the
slip rings, grounding brush, and lower bearings of the main drive shaft.
Support of the below-deck assembly is also afforded by this projection.  This
assembly and the main drive shaft are so designed that the apparatus may be
installed in a high or a low compartment, within limits.  The below-deck
assembly consists of the main drive shaft (or inner extension tube), the outer
extension tube, the indicator unit, the parts housed by the lower projection of
the pedestal and the condulet fitting attached to it.  The main drive shaft
connects the loop shell to the indicator.  It is made of aluminum and is tubular





Some Notes on Wireless Methods of Investigating the Electrical
Structure of the Upper Atmosphere (II)
Title Text
Appleton, E. V.Author Text
Proc. Phys. Soc., vol. 42, no. 4, pp. 321-9, 15 June 1930.Source Text
ionosphere, propagation, heightKeyword Text
The comparative discussion of the various direct wireless methods of
measuring the "equivalent" height of the atmospheric ionized region, begun in
the first part of this paper, is continued so as to include the recently
described moving-transmitter method of Mirick and Hentschel.  The relations
between the optical and equivalent paths of waves deviated by the upper
atmosphere and between the rates at which these quantities may vary with
time are investigated theoretically, and, from the results of experiments
carried out to test these relations, deductions are made concerning (a) the
existence of more than one ionized region in the upper atmosphere, (b) the
possible influence of magnetic storms on atmospheric ionization, (c) the
gradient of ionization in the upper atmosphere and its alteration under solar
influence at sunrise, and (d) the actual height reached by waves deviated in
the upper atmosphere.  (Science or engineering abstract, formal literature,






The Marconi-Adcock Direction FinderTitle Text
Davis, N. E.Author Text
Marconi Rev., No. 21, pp. 1-8; June 1930.  See also Wireless Engineer, vol.
7, p. 511; 1930.
Source Text
errors, history, Adcock, reviewKeyword Text
This paper discusses some of the errors to which direction-finders are subject
and traces the development of the Marconi-Adcock system through such
steps as the 1919 Adcock patent, modification by Smith-Rose and Barfield,






Negative Attenuation of Wireless WavesTitle Text
Ratcliffe, J. A., and WhiteAuthor Text
Nature; June 1930.Source Text






The Propagation of E-M Waves over a Plane EarthTitle Text
Van Der Pol, B., and Nieseen, K. F.Author Text
Annalen der Physik ; J.  A.  Barth, Solomonstrasse, 18B, Leipzig, C1,
Germany, vol. 6, pp. 273-294; June 1930.
Source Text
propagation, theory, reviewKeyword Text
Sommerfeld has given a solution of this problem, the field strength being given
as a function of distance, wave-length, dielectric constant and the
conductivities of the air and the earth.  In the present paper the methods of
Heaviside, Carson, and Van der Pol are applied to obtain a simpler solution of
the general problem, from which Sommerfeld's approximation for the potential
function may be derived.  (Science or engineering abstract, formal literature,










Proc. IRE, vol. 18, pp. 1433-1456; August 1930.Source Text
dewey decimal, radio survey, historyKeyword Text
A systematic scheme of classification of subjects in radio science and
engineering is necessary in classifying references to current radio
publications and also for classifying all sorts of other radio material, such as
reports, reprints, drawings, books, apparatus, etc.  In an effort to fill the need
for a radio classification this extension of the Dewey decimal system was
prepared.  Since the publication of the first edition of this circular, in 1923, the
subject classification it presents has been used extensively by many radio
research workers and engineers as well as by the radio section of the Bureau
of Standards.  The present edition brings the classification up to date and






Factors Affecting Gain of Directive AerialsTitle Text
Southworth, G. C.Author Text
Proc. IRE, vol. 18, pp. 1502-1536; September 1930.Source Text
directivity, gain, antenna, theoryKeyword Text
Two aerials separated in space by ¼ wave-length and in phase by ¼ period
give more radiation on one direction than in the opposite, and forms a
unidirectional couplet.  A number of these couplets may be arranged in linear
array, thereby giving a directive system.  Diagrams are shown for such arrays
as affected by the number and spacings of the individual couplets.  The gains
from such arrays are calculated, and data are given showing fair agreement
between calculation and observation.  Directional diagrams for arrays of
coaxial aerials indicate that somewhat less gain may be expected from this
form than when the elements are spaced laterally.  Combinations of these two
types of arrays give marked directional properties in both their horizontal and
vertical planes of reference.  The effects resulting from combining two or more
arrays are also discussed:  in one case the space between two arrays tend to
emphasize spurious lobes.  The directional diagram of such a combination
may be rotated within limits by changing the phasing between adjacent arrays






Radio Beacon and Receiving System for Blind Landing of AircraftTitle Text
Diamond, H., and Dunmore, F. W.Author Text
Bureau of Standards, Journal of Research, vol. 5, pp. 897-931; October 1930.Source Text
landing, navigation, airborneKeyword Text
A radio beacon and receiving system is described for use at airports to permit
the blind landing of aircraft under conditions of no visibility.  The system
comprises three elements to indicate to the pilot the position of the aircraft as
it approaches and reaches the instant of landing.  The lateral position (that is,
the landing field runway direction) is given by a small directive beacon of the
same type as employed for guidance on the airways, differing only in the use
of smaller loop aerials and lower power.  The longitudinal position along the
runway (that is, the approach) is given by a marker beacon.  The height is
given by an inclined ultra hf radio beam, used in suc a way as to provide a
very convnient gliding path for the landing aeroplane free of all danger from
obstructions.  The same medium-frequency receiving set required for
obtaining radio-telephone and radio-range beacon service on the airways is
utilised for receiving the runway localising and marker beacon signals.  The
course indications of the runway localising beacon are observed on the same
vibrating reed indicator as employed on the main radio range beacon,
automatic control of receiving-set sensitivity being provided to maintain
substantially constant reed deflections regardless of the distance between the
aeroplane and transmitting station.  The marker beacon indications are
received aurally.  A special hf receiving set is required to receive the landing
beam signals.  The rectified output current of this set is passed through a dc
microammeter mounted on the instrument board.  By keeping the deflection
of this microammeter at a fixed value, the pilot directs the aeroplane along the
curved path coinciding with the line of equal intensity of received signal below
the axis of the beam.  The relative position of the aeroplane with respect to
this convenient landing path is indicated by the rise or fall of the






Radio Direction Finding at Post Office Coast StationsTitle Text
Farnes, G. H., and Hollinghurst, F.Author Text
Post Office Electrical Engineers Journal, vol. 23, part 3, pp. 211-215; October
1930.
Source Text
UK, navigation, shipboardKeyword Text
After careful examination of problem it was decided in 1921 to investigate
possibility of utilizing existing coast stations of British Post Office and
corresponding ships' installations for service; under this method no special
apparatus would be required on ships, bearing of ship being taken at coast
station by special receivers at that station utilizing signal from ordinary ships'






Wireless Direction-Finding as an Aid to Aerial NavigationTitle Text
Gloeckner, M. H.Author Text







Measurement of the Electrical Properties of the Earth's Crust at
Frequencies Between 20 and 20 Mhz.
Title Text
Strutt, M. J. O.Author Text
E.N.T., vol. 7, pp. 387-93, October 1930.Source Text
earth constants, propagationKeyword Text
ABSTRACT NO. 1:  Measurements were made of the conductivity of damp
earth at frequencies between 20 and .5  Mhz and of the conductivity and
dielectric constant at frequencies between 600 kHz and 20 mhz.  It was found
that the conductivity increases about 30 percent from 20 to 500 Hz and then
remains practically constant up to 20 mhz, its value being then about 5E-14
e.m. u.  This behavior is found to be approximately the same for slightly
different moisture contents of the ground.  After rain it was found that the
damping effect of the ground on electric waves on wires decreased for waves
below 200 m. wave-length, contrary to expectation.  This was explained by
the fact that the dielectric constant increased relatively more than the
conductivity.  The measured value of the dielectric constant was about 10,
increasing to about 15 after rain.  Little variation was observed with frequency
between 1 MHz and 20 MHz .  ABSTRACT NO. 2:  Importance of electric
characteristic of earth surface, measurements between 20 cycles and 600
kilocycles; measuring equipment for 600 to 20,000 kilocycles; calibration of







Method of Guiding AircraftTitle Text
Biot, M.Author Text
Onde Elec., vol. 9, pp. 520-526; November 1930.Source Text
navigation, airborneKeyword Text
The method described does not permit the "guiding" of aircraft in the usual
sense of that word, but gives information to the pilot of his position from
knowledge of the path traversed.  For this purpose two synchronous wireless
c.w. transmissions of identical frequency are sent out from stations A and B
at the starting and finishing points of the flight.  These transmissions produce
in the path to be traversed by the aircraft a zone of interferences whose
successive maxima and minima can be counted by suitable registering
apparatus attached to the aircraft receiver.  The distance from the start point
is then easily found from the known wave-length.  Several variants of the
method are briefly described.  (Science or engineering abstract, formal






Comments on the Loth-Bourgonnier Radio-Beacon SystemTitle Text
Franck, P., and Bourgonnier, C.Author Text
Onde Elec., vol. 9, pp. 553-581; December 1930.Source Text
beaconKeyword Text
In this article there is a criticism by Franck of the system recently
propounded by Bourgonnier, followed by a reply from Bourgonnier, a further
explanation by Franck, and a final reply by Bourgonnier.  The main ground for
criticism is that the channel defined by this system is too wide to be of
practical use to aircraft, a detailed theoretical analysis being given by Franck
in support of this view.  In reply, Bourgonnier states that the analysis is not
rigorous, and shows that by means of a graphical method different and more
accurate results may be obtained.  This point is again disputed and
reaffirmed.  Another point of disagreement is the question as to the rate at
which the distinguishing dots and dashes can be sent and received; whereas
Franck considers one second as the minimum time, Bourgonnier states that
a fifth to a quarter of a second is ample.  Bourgonnier points out that
demonstrations on a small scale have been successfully given at Vaux-sur-
Seine, but Franck is none the less of the opinion that the system will prove of
little practical value on the large scale.  (Science or engineering abstract,






Visual Type of Radio Range Transmitter Having a Universal Application
to Airways
Title Text
Jackson, W. E., and Bailey, S. L.Author Text
Proc. IRE, vol. 18, pp. 2059-2101; December 1930.Source Text
airborne, navigationKeyword Text
This paper deals with the development of a visual type of radio range for
universal application to the civil airways of the United States.  Following a
discussion of the relative merits of the aural and visual systems of course
indication, the theory of the production of 12 courses by utilizing a 3-phase
radio-frequency source is presented, followed by a general description of the
transmitter.  The necessary requisites of goniometer design are touched
upon, and performance curves of the final goniometer illustrate the effect of
these factors on the results.  The detrimental effects of cross-couplings
between the loop aerials are pointed out, and the methods are given for
eliminating these couplings.  Further discussion covers the advantages of
neutralisation in the transmitter, the realtive merits of various types of
interstage coupling, and the method used to obtain and determine a 3-phase
radio-frequency supply.  A description of the installation includes a discussion
of the characteristics of the loop aerials used for transmission, together with a
measured field-intensity curve.  A course indicator is developed which is
useful in aligning and monitoring the courses.  Polarspace patterns of reed
amplitude show the characteristics of the courses obtained with the 2-, 4- and
12-course ranges.  The installation is designed to give continuous operation
with a minimum of interruption due to failure of the apparatus, a condition






A Special Form of Direction Finder for the Interior of an AircraftTitle Text
AnonymousAuthor Text











Department of Scientific and Industrial Research, London, 1931.Source Text
Adcock, polarization error, night effect, UKKeyword Text







Polarization of Downcoming Wireless Waves in the Southern HemisphereTitle Text
Appleton, E. V.Author Text
Nature, vol. 128., p. 1037; 1931.Source Text
polarization errors, southern hemisphere, left handed,







D/F Loops Inside Metal AircraftTitle Text
BarnerAuthor Text
Army Air Force, Wright Field, Dayton, Ohio; ca 1931.Source Text






Special Form of Internal D/F Loop for AircraftTitle Text
Barner and PippelAuthor Text
Army Air Force, Wright Field, Dayton, Ohio; ca 1931.Source Text






Analyse d'une Communication de M. Barfield a l' Institution of Electrical
Engineers sur le progres recent en Radiogoniometrie
Title Text
Bellini, E.Author Text
Soc. Fr. Elec. Bul., vol. 1, p. 140; 1931.Source Text
direction findingKeyword Text
Refers to R.H. Barfield, "Recent Developments in Direction Finding
Apparatus," JIEE, vol. 68, p. 1052; 1930.  See Abstract no. 613.  (Written for
this publication by Southwest Research, formal literature, French






Rapid D/F with CRT IndicatorTitle Text
Berndorfer, F.Author Text







Rapid D/F with Glow LampsTitle Text
Berndorfer, F.Author Text
Army Air Force, Wright Field, Dayton, Ohio; ca 1931.Source Text






The Determination of a Point by a Radio Direction FinderTitle Text
Bertin, C. H.Author Text
Comptes Rendus, vol. 193, p. 394; 1931.Source Text
fix, locationKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






World Communications with Short WavesTitle Text
Eckersley, T.  L., and Tremellen, K.  W.Author Text




Not available.  (Written for this publication by Southwest Research, formal










ETZ, vol. 52, p. 1026; 1931.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Contribution on Aerial Direction-FindingTitle Text
Gloeckner, M. H.Author Text
DVL Jahrbuch; vol. 5, p. 672; 1931.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Radio Direction-Finding for AircraftTitle Text
Johnston, A. L.Author Text
Army Air Force, Wright Field, Ohio, Technical Report; ca 1931.Source Text






A Method for Computing Errors in Phase Comparison Systems Caused
by Mutual Reflections and a Proposed Solution for Minimizing These
Errors
Title Text
Kuba, R. E.Author Text
USN, BuShips; ca 1931.Source Text






A Graphical Synthesis of Aerial ArraysTitle Text
Ladner, A. W.Author Text







Australian Radio Research Board Results with Cathode-Ray Direction
Finder
Title Text
Marty, M. P.Author Text
Journal CSIT Australia, vol. 4, p. 244; 1931.Source Text
indicatorKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






A Watch Compass for Navigational Direction-FindingTitle Text
Matthews, S. J.Author Text
J. Sci. Instruments, vol. 8, p. 327; 1931.Source Text






Papers Dealing with the Propagation of Waves Read before the April
1931 Joint Annual Convention of the Three Electrical Institutes in Japan
Title Text








Statistical Study of D/F Errors of a Group D/F StationTitle Text
Redgment, P.  G.Author Text
Admiralty Signal Establishment (British) Report; ca 1931 (or prior to).Source Text






The Orfordness Rotating Beacon and Marine NavigationTitle Text
Smith-Rose, R. L.Author Text
R. R. B. Special Report No. 10, His Majesty's Stationery Office; 1931.Source Text
navigation, beaconKeyword Text





Compensated (Loop-Dipole) D/F for Ground StationsTitle Text
SodenAuthor Text
Army Air Force, Wright Field, Dayton, Ohio; ca 1931.Source Text






The Loth System for Guiding Aeroplanes by WirelessTitle Text
Verdurand, A. B.Author Text







A Recording D/F and Its Application to AtmosphericsTitle Text
Bureau, R.Author Text
Comptes Rendus, vol. 192, pp. 170-172; January 1931.  See also Science
Abstracts, vol. 34, p. 339, June 1931.
Source Text
atmosphericsKeyword Text
The registering device consists of a neon lamp in the plate circuit of the last
valve of a power amplifier.  An incoming atmospheric noise causes this lamp
to light, and hence to register the disturbance on a rotating photographic
paper.  By arranging the slit in front of the paper as a helix and rotating
synchronously with the frame of the goniometer, both the time and direction of
the disturbance are recorded.  (Univ. of Illinois abstract, formal literature,

















Model DL Radio Direction Finder, Frequency Range, 100 to 1000 KCTitle Text
AnonymousAuthor Text
Westinghouse Electric Corporation, Baltimore, Maryland, Instruction Book
No. IB5676; February 1931 (modified in 1933).  See also Department of
Commerce PB17431.
Source Text
loop, shipboard, navigation, MFKeyword Text
The Model DL Radio Direction Finder is of the rotating coil type and is
suitable for installation aboard ship or ashore.  The equipment consists
essentially of:  (1) a loop, Navy Type CAY-3876, (2) an indicator and
mechanical corrector, Navy Type CAY-3868, (3) a receiver, Navy Type CAY-
4504, and (4) a socket power unit, Navy Type CAY-4469.  The loop, or
rotating coil, is enclosed in a waterproof aluminum shell which is supported
by, and rotates on, a cast aluminum pedestal.  The pedestal has a flange for
mounting on the deck of a vessel or on a flat roof; and has a projecting
housing that extends through the deck or roof to support the indicator and
mechanical corrector in the room below.  The mechanical corrector will, after
calibration, automatically shift an auxiliary pointer to indicate the true
direction of a received signal and thereby compensate for the error caused by
objects in the vicinity of the loop.  The receiver, Navy Type CAY-4504, is of
the conventional superheterodyne type, employing two Navy Type 38035
vacuum tubes in their respective functions of loop coupling tube, and first
dtector, and six Navy Type 38056 tubes respectively as heterodyne oscillator,
two intermediate frequency amplifiers, second detector, beat oscillator and
audio frequency amplifier.  The frequency range, 100 to 1000 kilocycles, is
covered in three bands by means of a range switch.  The output is delivered to
a pair of output jacks through a balanced and shielded output transformer,






Directive Sharpness of Artificial Charcteristic of Arbitrary Arrangement
of Radiators in Space
Title Text
Fischer, F. A.Author Text
E. N. T., vol. 8, no. 2, pp. 89-91; February 1931.Source Text
array, pattern, theoryKeyword Text
Theoretical mathematical analysis.  (Science or engineering abstract, formal






Direction and Altitude Finding of AircraftTitle Text
Fromy, E.Author Text
Rev. Gen. d'El., vol. 29, pp. 269-273, February 1931.Source Text
altitude, navigation, airborne, crossed loopKeyword Text
Considers the problem of aircraft navigation in general, both for "free" aircraft
and those flying fixed routes.  Short descriptions are given of several
systems, including:  ground D/F; D/F in aircraft; rotating radio beacons; fixed,
crossed-loop radio beacons; the Aicardi system; and Loth-type beacons.
(Univ. of Illinois abstract, formal literature, French language/abstract,






Analysis of Communications of R. H. Barfield on the Recent Progress of
Radio Direction-Finding
Title Text
Gloeckner, M. H.Author Text
Bull. S. F. R. Ser. 5, vol. 1, p. 1490; February 1931.Source Text
UK, direction finding, surveyKeyword Text





Wireless Direction Finding Systems for Marine NavigationTitle Text
AnonymousAuthor Text
Marconi Rev., pp. 1-11; March, April, 1931.  See also Exper. Wireless, vol. 8,
p. 388; July 1931.
Source Text
crossed loops, loop, navigation, shipboardKeyword Text
A comparison between the Marconi-Bellini-Tosi system and the rotating loop






Antenna Effect of LoopsTitle Text
Bourgonnier, C.Author Text
Onde Elec., vol. 10, pp. 136-140; March 1931.Source Text
antenna effect, verticalKeyword Text
A simple analysis of the deformation of the pattern of a loop because of






Radio Direction-Finding and Aerial NavigationTitle Text
Etienne, G.Author Text
Q. S. T. Francais, vol. 7, pp. 47-57; March 1931.Source Text
navigation, airborneKeyword Text
Description of a D/F for use in aircraft.  (Univ. of Illinois abstract, trade journal,






A New Radio Direction-Finder CorrectorTitle Text
Horton, C. E.Author Text
Elect. Rev., vol. 108, pp. 443-444; March 1931.Source Text
error, quadrantal error, semi-circular error, cardioid,
error correction
Keyword Text
Summary of a paper by C. E. Horton, which deals with experimental
development of radio D/F's for marine purposes.  It treats generally the field in
the vicinity of a ship and indicates that both semi-circulat and quadrantal
correctors are required to obtain high-precision readings.  This article also
describes a system superior to the cardioid system.  The device has a main
coil and auxiliary coil at right angles.  An open antenna is not coupled to the
coils.  The system amounts to addition of a cardioid to a figure eight with
these conditions:  (1) emf of cardioid in quadrature with emf of figure eight; (2)
the zero of cardioid coincides in direction with one zero of the figure eight.







Collaboration between Radio and Air NavigationTitle Text
Marty, M. P.Author Text
Onde Elec., vol. 10, pp. 97-120; March 1931.Source Text
navigationKeyword Text
ABSTRACT NO. 1:  Description of the first application of radio to aerial
navigation; principles of the radio beacon and applications to D/F; description
of a demountable loop and principles of rotating beacons.  ABSTRACT NO. 2:
 Following a brief outline of the development of wireless communication with
aircraft, a detailed account is given of the modern equipment of a transmitter
and receiver known as A. V. L. 10.  In the transmitter oscillatory circuit part of
the capacity and the inductance may be varied together, the condenser
moving plates and a variometer coil being mounted on a single shaft which
can be locked in any desired position.  A scale on a drum fixed to the shaft
gives the wavelength directly.  Power for the set is derived from the 24-V
generator and battery supplying light and power for the aircraft, a special
generator giving 1500 V being used for h.t on the transmitter.  The latter part
of the paper describes methods for guiding aircraft by means of wireless, and
in particular a radio goniometer and the principle of the radiophare at
Abbeville.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science







Optimum Dimensions of Short Wave Frame AerialsTitle Text
Palmer, L. S., and Honeyball, L. L. K.Author Text




It is shown that there are several different critical widths and heights for short-
wave loop antennas, none of which is equal to ½ wave-lengths.  The optimum
area of a loop is critical when it is used at wave-lengths comparable to its
dimensions.  A square or circular loop is said to be less efficient than a
properly-proportioned rectangular or elliptical loop.  (Univ. of Illinois abstract,






Automatic Recorder for Rotating Beacon TransmitterTitle Text
Smith-Rose, R. L., and Thomas, H. A.Author Text
Journ. Sci. Instruments, vol. 8, pp. 81-88; March 1931.Source Text
beaconKeyword Text
In this arrangement the received signals from the beacon transmitter at
Orfordness were caused to operate a sensitive relay so adjusted that its
contacts remained made except for a very weak signal.  This relay in turn
operated a pen, bringing it into contact with the paper carried on the recording
drum and so giving a trace except for a small time corresponding to the period
of minimum signal.  The middle of the blank space was assumed to
correspond to the true minimum; when this was checked by simultaneous
observations aurally and with a string galvanometer, it was found that the
current curve had not the theoretical shape, with the result that the recorder
was in error by an amount corresponding to about 0.3º bearing, which was
considered satisfactory for the purpose in hand.  The drum carrying the
recording paper was driven by a phonic motor so geared that it made one
revolution per minute synchronously with the beacon.  During the rotation of
the drum the pen is moved transversely so that a spiral line is traced on the
paper, which is wide enough to give a continuous record of about 30 min.  The
article contains illustrations and photographs showing in detail the










Mar. News, vol. 17, no. 11, pp. 56 and 60; April 1931.Source Text
navigation, television, shipboardKeyword Text
Television should provide valuable system of communication between two
points which are obscured by fog from direct observations; for instance, two
ships could convey to each other by radio television, visual images of their
compass readings; provision of some means for locating position of other
vessel and also its approximate distance away can be secured by use of
system of fog penetration utilizing beams of invisible radiations, known as






Radio Direction FindingTitle Text
Blondel, A. and Besson, P.Author Text
Technique Modern, vol. 23, no. 7, pp. 209-218; April 1931.Source Text
survey, book, direction findingKeyword Text
Outline of principles and description of various systems and their results in
operations; test in LaPallice with transmitter using loop antenna.  (Science or







Landing of Aircraft by Means of Radio during FogTitle Text
De Forge, L.Author Text
Q. S. T. Francais, vol. 11, pp. 25-28; April 1931.Source Text
landing, airborne, navigationKeyword Text
Radio and aerial navigation:  description of the problem and description of a
possible blind-landing system.  (Univ. of Illinois abstract, formal literature,






Some Observations on the Orfordness Rotating BeaconTitle Text
Smith-Rose, R. L.Author Text




After a brief historical introduction dealing with the early work on the R. A. F.
type of rotating beacon, the author goes on in Sections 2 and 3 of the paper
to summarise the results of an extended series of observations at sea, and
also on land, by the National Physical Laboratory at Teddington.  The author
states that the beacon has achieved a large measure of success among the
Mercantile Marine, for whom it was intended.  It is capable of providing
bearings to within an accuracy of 2º to ships at sea as soon as the observers
have acquired a little experience with the system.  These results are obtained
on an ordinary type of ship's two-valve receiver at ranges up to 100 miles at all
times, and 250 miles in daylight under favorable conditions.  At night time
bearings taken at ranges exceeding about 100 miles are subject to night
error.  (Science or engineering abstract, formal literature, English

















Loth System for Guiding Aircraft by an Electromagnetic FieldTitle Text
Dantin, C.Author Text
Genie Civil, vol. 98, pp. 473-475; May 1931.Source Text
landing, navigation, airborneKeyword Text
The Loft system for navigation of aircraft, both at a distance, using rotating
beacons, and close to an airport, is described.  The principle of the Marric
filter is explained.  (Univ. of Illinois abstract, formal literature, French






A Note Recalling Certain Errors Affecting the Indication of Wireless
Circuits
Title Text
De Bellescize, H.Author Text
Onde Elec., vol. 10, pp. 317-325; May 1931.Source Text
antenna effect, vertical, book, theoryKeyword Text
On the antenna effect of loops.  The author gives abstracts of his book "Etude
de quelques probleme de radiotelegraphie (Gauthier-Villars, 1920, pp. 111-
121).  Same thing given by Bourgonnier, M., (Onde Electrique, pp. 136-140;
March 1931).  (Univ. of Illinois abstract, formal literature, French






Receiving Aerials for AircraftTitle Text
Diamond, H., and Davis, G. L.Author Text
Bureau of Standards, J. of Research, vol. 6, pp. 901-916; May 1931.Source Text
antenna, airborneKeyword Text
The results are given of an investigation of the characteristics of aircraft
receiving aerials to devise an aerial arrangement which would have all the
desirable electrical properties of the vertical pole aerial without the mechanical
difficulties encountered in its use.  The aerials studied include those with both
forward and backward inclination, the horizontal dipole, the horizontal L, and
the horizontal V, the inclined V, the symmetrical transverse T and the
symmetrical longitudinal T.  A theoretical treatment is given which enables
the voltage induced by a rdaio range-beacon transmitting station to be
calculated for any receiving aerial in space, and is used to determine the
received voltage, course error and localising effect for each of the types
studied.  an experimental study was also made to check the theoretical
analysis.  The results obtianed agree very well with the theoretical predictions
for each type.  The symmetrical transverse T and the symmetrical longitudinal
T, with vertical lead-in portions, are both found to fulfil the desired
requirements.  Neither shows any course errors, and they both give the same
received voltage as the vertical pole aerial of much greater actual height, thus
reducing the mechanical troubles caused by vibration and ice formation.  An
Appendix gives the mathematical derivation of the equation used as a starting-
point for the theoretical analysis.  (Author's abstract, formal literature, English






The Practical Correction of a Wireless Direction Finder for Deviations
Due to the Metalwork of a Ship
Title Text
Horton, C. E.Author Text
JIEE, vol. 69, pp. 623-636; May 1931.Source Text
reradiation, shipboard, errors, naval, UK, quadrantal
error, sense, blurring
Keyword Text
A general treatment is given of the field of a wireless wave in the vicinity of a
ship, from which it is shown that in general both semicircular and quadrantal
correctors will be required to obtain precision readings and to correct for
deviations due to the ship.  Typical forms of semicircular and quadrantal
correctors are described, and the principles underlying a new form of sense
finder are explained.  This sense finder blurs the reciprocal zero, but leaves
the true zero as sharp as before, and in the original position.  The best
position for a D/F on a ship is discussed, and the behavior of correctors
during night effect is explained.  (Author's abstract, formal literature, English






Earth Resistivity Method of Geophysical SurveyingTitle Text
Tagg, G. F.Author Text
Proc. Phys. Soc., vol. 43, pp. 305-20, Disc. 320-3, 1 May 1931.Source Text
earth constants, resistivityKeyword Text
The paper deals with the methods of geophysical survey which depend on the
measurement of the electrical resistivity of the earth.  The theory is explained
for the case of a single horizontal stratum, and practical tests are described
and discussed.  (Author's abstract, formal literature, English














Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material,  English






Automatic Radio CompassTitle Text
AnonymousAuthor Text




ABSTRACT NO. 1:  Describes an automatic radio compass for use on
aircraft.  The system is essentially a homing device using a fixed, directional
antenna system.  The indicator is a "right-left" type of meter located in the
cockpit.  ABSTRACT NO. 2:  Two engineers, Gerhard Fisher and G. Kruesi of
the Western Air Express Company, have developed an automatic radio
compass which can be used on any CW or ICW Department of Commerce
station, or any broadcasting station.  While the principles of the marine radio
compass were generally utilized, the method of operation was entirely
changed.  The rotating loop had to be abandoned and substituted by a fixed
directional antenna system.  The taking of bearings by minimum methods
were unadvisable due to the extremely high noise level and the enormous
speed of aircraft as compared with marine vessels.  In the new system two
comparatively strong signals are received which are matched against each
other in a specially designed tube circuit.  Depending on their individual
values, they influence an indicator which is installed on the instrument board
in front of the pilot.  It is quite similar to the ammeter on the dashboard of an
automobile, but instead of showing "charge" and discharge", the aircraft
compass is marked "left" and "right".  A zero reading is provided in the
center.  In practice, as the aircraft is flying toward a radio station the needle of
the indicator will stay on zero if the plane is in its course. The polarity of the
indicator can be so arranged that swinging the plane to the right the indicator
needle will point to the left, showing that the radio station is on the left of the
pilot and that a left turn has to be made to bring the ship back on its course.
An opposite movement will reverse the indication.  The new homing system is
sufficiently sensitive to allow a plane to find its way to a radio station 200
miles distant.  In addition means is provided to indicate the pilot in case he
had overflown the radio station he was headed for.  In a marine compass an
undirectional device takes care of this problem, but when using the aircraft
homing system it was found to be necessary only to turn the nose of the ship
slightly from its course and the indicator would point toward the radio station.
If, for instance, the plane were suddenly turned to the left and the indicator
needle pointed to the right, it would be an indication that the radio station was
located ahead.  If it turned to the left it would be a positive indication that the
radio station had been passed.  (Abstract No. 1 - Univ. of Illinois abstract,
Abstract Text
Abstract No. 2 - IRE or IEEE abstract, formal literature, English





Variation of Bearings Observed in Short-Wave Direction-FindingTitle Text
Asukai, M., and Hayasi, T.Author Text
Radio Research, Japan Reports, 1, pp. 89-93; June 1931.  See also Wireless
Engineer, vol. 9, p. 169; March 1932.
Source Text
errors, HF, short range, high elevation, ionosphereKeyword Text
ABSTRACT NO. 1:  Experimental data on bearings taken in the 2-10 Mc band
at distances of about 200 miles and about 20 miles.  The conclusion was that
no bearings of value could be obtained at the long distance and only mediocre
ones at the short distance.  It is suggested that "there may exist a certain
agency to cause variation of bearings of a short wave transmitter even at very
short distances."  It is further suggested that if this agency is a deflecting
layer, it must be at a distance comparable with such short distances.
ABSTRACT NO. 2:  The direction-finder used consists of a small rotating
frame and a super-heterodyne receiver.  The frame rotates about its vertical
axis, which passes through a hole bored in the upper plate of a shielded box
enclosing the receiver.  Graphs of the variation of bearings show that the
difference between the observed and true bearings varies with time or the
position of sun, the curves being nearly symmetrical about the local noon at
the middle position.  A certain agency is suggested to cause the variation of
bearings of a short-wave transmitter, although its distance is quite small.  If
this agency is a deflecting or reflecting matter or layer, it will exist at a
distance comparable with such a small distance, and the scattered polarised






The Effective Height of a Closed Loop AerialTitle Text
Bashenoff, V. I. and Mjasoedoff, N. A.Author Text
Proc. IRE, vol. 19, pp. 984-1018; June 1931.Source Text
loop, effective heightKeyword Text
ABSTRACT NO. 1:  In this article, formulas are given for the calculations of
the effective height of coil antennas with non-quasi-stationary distribution of
current.  Antennas of triangluar, rhombical, rectangular, and pentagonal
forms, suitable for use in radio beacons, are treated, and the method of taking
account of the distribution of current along the antenna (found by experiment)
is discussed.  Graphs for facilating numerical calculations using the formulas
are given, together with examples illustrating their use.  Special attention is
given to the determination of those forms of antennas in which the wire is
most advantageously palced for obtaining the maximum effective height.
ABSTRACT NO. 2:  Formulae are given for the calculation of the effective
height of coil aerials with non-quasi-stationary distribution of current.  Aerials
of triangular, rhombical, rectangular and pentagonal forms, suitable for use in
radio beacons, are treated, and the method of taking into account the
distribution of current along the aerial by experiment is discussed.  Graphs for
facilitating numerical calculations from the formulae are given, together with
examples illustrating their use.  Special attention is given to the determination
of those forms of aerials in which the wire is most advantageously disposed
for obtaining the maximum effective height.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Science or engineering abstract, formal literature,






Description of a Modern Type of Radio Direction Finder on Board ShipTitle Text
Etienne, G.Author Text
Science Moderne, vol. 8, p. 322; June 1931.Source Text
shipboardKeyword Text







A New Direct-Reading Direction FinderTitle Text
Marique, J., Braillard, P., and Goldschmidt, R. B.Author Text
Onde Elec., vol. 10, pp. 355-362; June 1931.Source Text
direction findingKeyword Text
ABSTRACT NO. 1:  Description of a direct reading D/F using a principle
described in 1920 by Raymond Braillard and R. B. Goldschmidt in French
Patent No. 516,295.  The current received from a loop is amplified and
detected and recorded on a rotating output recorder.  The new system is
based on the same principle except that a polar diagram is traced by means
of a luminous spot on a piece of ground glass.  ABSTRACT NO. 2:  The
author has developed into a practical instrument the system originally outlined
by Braillard and Goldschmidt in their French Patent No. 516,295 of December
4, 1920.  A continuously rotating coil carries on its axis a sensitive
milliammeter whose movement mounts a mirror so arragned as to throw an
image of a point source on a ground glass screen situated with its plane
perpendicular to the axis of the rotating coil.  A circle of light is thus traced on
the screen.  Any deflection of the milliammeter movement alters the radius of
this circle.  The radio-frequency output from the coil is taken through slip-rings
to a receiver, and the audio-frequency signal is rectified to d.c. and fed back
through further slip-rings to the milliammeter.  As the coil passes through the
minimum there is a rapid change of the milliammeter current and
consequently an easily observed kink in the curve on the screen.  The
ambiguity may be avoided by using an open aerial in addition to the coil, and
if the speed of rotation so above about ten revolutions per second a
continuous curve is seen on the screen, and so a continuous reading can be
obtained of the bearing of any station under observation.  (Abstract No. 1 -
Univ. of Illinois abstract, Abstract No. 2 - Science or engineering abstract,
formal literature, French language/abstract, document not available,






Polarization Phenomena of Low-Frequency WavesTitle Text
Namba, S., and ShogoAuthor Text
Radio Research, Japan Reports, 1, pp. 41-61; June 1931.  See also Proc.
IRE, vol. 19, pp. 1988-1999; November 1931.
Source Text
LF, polarizationKeyword Text
ABSTRACT NO. 1:  Presentation and discussion of experimental data on the
polarization state of downcoming 20 kilocycle radio waves (in Japan).
ABSTRACT NO. 2:  Using an oscillograph of the Braun tube type
observations were made of the polarization of the downcoming wave of the
transmissions from the high-power, L/F stations JAA and JND, 150 and 360
km, respectively, from the observation point.  The downcoming wave was
found to be almost plane-polarised during the daytime with its electric force
nearly in the vertical plane.  A quick change occurs at sunset, the wave being
then changed to a state of elliptical polarisation.  The wave from the station
JAA, located north of the observing station, is of the plane-polarised form
slightly inclined in the counterclockwise direction during the daytime, while at
night it changes into a state of elliptical polarisation of small eccentricity.  The
sense of rotation is always left-handed.  The wave from the station JND
located WSW is, throughout the day and night, nearly plane-polarised and
slightly inclinded in the clockwise direction.  The sense of rotation is irregular,
being sometimes right-handed and sometimes left-handed.  At sunset and
sunrise quick changes occur and at sunset several results show a double
transition phenomenon.  Seasonal variations in polarisation could not be
detected.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science
or engineering abstract, formal literature, English language/Japan abstract,






Polarisation of High-Frequency Waves and Their Direciton-FindingTitle Text
Namba, S., Iso, E., and Ueno, S.Author Text
Radio Research, Japan Reports, 1, pp. 63-88; June 1931.  See also Proc.
IRE, vol. 19, pp. 2000-2019; November 1931.
Source Text
polarization error, lateral deviationKeyword Text
ABSTRACT NO. 1:  Experimental data and discussion of polarization of
received radio signals after reflection by the ionosphere.  ABSTRACT NO. 2:
A single doublet was used for measuring polarisation.  The doublet can be
rotated about three axes at right angles, thus enabling three components of
the electric vector to be measured.  It is concluded that the waves are in
general elliptically polarised, but the stated of polarisation depneds markedly
on the distance.  At short distances the polarisation is mainly horizontal.  It is
further concluded that over long distances the path of short waves is not
always that of the great circle.  (Abstract No. 1 - Univ. of Illinois abstract,
Abstract No. 2 - Science or engineering abstract, formal literature, English






The Marconi-Adcock Direction-Finding AerialTitle Text
AnonymousAuthor Text
Marconi Rev., vol. 31, pp. 21-24, July; August 1931.  See also Wireless
Engineer, vol. 8, p. 619; November 1931.
Source Text
AdcockKeyword Text
The theoretical principles involved in the design are discussed and it is shown
that the results obtained are in accordance with these principles.... Everything
is explained in terms of the currents and charges on the feeder, which can be
definitely specified.  The misuse of the idea of the potential of the earth had
been responsible for the argument that the system cannot eliminate the






Developments in Short-Wave Directive AerialsTitle Text
Bruce, E.Author Text
Proc. IRE, vol. 19, pp. 1406-1433; August 1931.Source Text
directivity, antennaKeyword Text
In Part I of this paper is discussed the relative importance of the factors which
limit the intelligibility of short-wave radio telephone communication.  The more
important of these factors are inherent set noise, external noise (static, etc.),
and signal fading.  The possibility of counteracting these limitations through
aerial directivity is indicated.  In Part II an aerial system is described which
maintains a desirable degree of directivity throughout a broad continuous
range of frequencies.  The cost of this aerial is more favorable than that of
many types of fixed-frequency aerials of equal effectiveness.  (Author's







Design and Calibration of Vibrating-Reed IndicatorsTitle Text
Davis, G. L.Author Text
Bureau of Standards, Journ. of Research, vol. 7, pp. 1166-1170; July 1931.Source Text
indicatorKeyword Text
The paper gives a general treatment of the theory of design of vibrating reed
indicators developed in connection with work on the tuned-reed course
indicator for the aircraft radio-range beacon.  The equations and conclusions
may be readily adapted to apply to any similar vibrating system.  The theory
is strictly applicable only when the vibrations are so small that the square of
their amplitude may be neglected in comparison with the square of the air-
gap.  As a result of the analysis of large vibrations of tuning forks by Mallet,
the behavior of the reed at relatively large amplitudes of vibration is inferred,
although an exact quantitative treatment and verification of the theory is
difficult.  Design equations are given for uniform reeds and for the type used in
the indicator.  From the results of both theory and experiment the effect of the
various factors of design and operation upon the reed frequency is discussed,
and the calibration procedure necessary to take account of these factors is
outlined.  (Science or engineering abstract, formal literature, English






Pointer Instrument for Equi-Signal BeaconTitle Text
Dunmore, F. W.Author Text
Bureau of Standards, Journ. of Research, vol. 7, pp. 147-170; July 1931.Source Text
beacon, navigationKeyword Text
In this device, known as a reed converter, the motion of the two reeds
generates small alternating voltages which, when rectified by copper-oxide
rectifiers and passed in opposing directions through a zero-centre indicating
instrument, serve to give course indications by the deflection of the indicating
instrument needle in the direction of the deviation of the aeroplane from the
course.  Since a null method of course indication is used it is necessary to
provide a signal volume indicator in the form of a 0-500 microammeter in the
output circuit of the oxide rectifiers.  Since the course sharpness indications
depend upon the signal level delivered to the instrument, this sharpness may
be controlled at will.  The advantages of this reed converter as compared to
the tuned reed indicator are discussed.  (Science or engineering abstract,







Mutual Impedance of Earth Wires Lying on the Surface of the EarthTitle Text
Foster, R. M.Author Text
Bell System Techn. J., vol. 10, pp. 408-419; July 1931.Source Text
theory, mutual impedance, transmission linesKeyword Text
This paper presents a formula for the mutual impedenace between two
insulated wires of negligible diameter lying on the surface of the earth and
earthed at their end-points.  The formula holds for frequencies which are not
too high to allow all displacement currents to be neglected.  For any two
elements dS, ds of the two wires the mutual impedance is obtained from their
d.c. mutual impedance by introducing a complex factor in the reactance term,
based on the propagation constant in the earth, and  the distance between






Automatic Volume Control for Aircraft Radio ReceiversTitle Text
Hinman, W. S.Author Text
Bureau of Standards, Journ. of Research, vol. 7, pp. 37-46; July 1931.Source Text
AVC, receiverKeyword Text
The device described, which can easily be applied to existing sets, is
primarily for use in the reception of the visual-type radio-range beacon signals.
 It operates on the output voltage of radio receiver, and is equipped with a filter
unit to prevent operation on signals other than those from the beacon.  The
audio output is rectified by a copper-oxide rectifier, smoothed by a condenser
and resistance network, and the resulting voltage is applied as negative bias
to the radio-frequency amplifier.  The device is said to maintain practically
constant output conditions for an input voltage range of 5000 to 1.  (Science
or engineering abstract, formal literature, English language/USA abstract,






Theoretical and Practical Aspects of Directional Transmitting SystemsTitle Text
Sterba, E. J.Author Text
Proc. IRE, vol. 19, pp. 1184-1215; July 1931.Source Text
directivityKeyword Text
This paper discusses some of the more important principles involved in the
development of the directional transmitting aerials at present employed in the
Bell System shortwave facilities.  The theoretical performance of directive
arrays is presented by means of various curves which have been obtained by
integrations based upon Poynting's theorem.  The details of the mathematical
derivations are omitted for the sake of brevity, but the general procedure and
the resulting formulae have been placed in an Appendix.  Various practical
problems encountered in the development are described.  These include
tuning procedure, transmission-line adjustments, and sleet melting facilities.
(Author's abstract, formal literature, English language/USA abstract,






Effect of Ground Permeability on Ground Return CircuitsTitle Text
Wise, W. H.Author Text
Bell System Techn. Journ., vol. 10, pp. 472-484; July 1931.Source Text
earth constantsKeyword Text
The formulas for the self and mutual impedances of ground return circuits are
derived without restricting the ground permeability.  Curves are given to show
the effect of a ground permeabilty 1.7 on the mutual impedance between two
parallel ground return circuits with the wires lying on the ground.  (Author's







System of Radio BeaconsTitle Text
Besson, P.Author Text
Onde Elec., vol. 10, No. 117, pp. 369-425; September 1931.Source Text
Keyword Text
ABSTRACT NO. 1:  An early article on the A-N type of beacon.  The range
and precision of the system, and various types of antenna system are
discussed.  Results of tests of experimental apparatus are given.
ABSTRACT NO. 2:  In this article the author is concerned with the type of
radio beacon which lays down a definite course to be followed by a ship or
aeroplane and in particular with the crossed-coil or interlocking type widely
used in America under the description equi-signal beacon.  The author has
developed a type of interlocked beam by using for the transmitting aerial
system a coil and open aerial in combination.  In the simple case of
interlocked letters A and N, the A is transmitted when the coil is associated
with the aerial in a given phase, the N being transmitted with the coil and
aerial associated with a phase difference of π.  In both cases the polar
diagram is of the cardioid form, but they are as it were mirror images of one
another.  Thus two interlocking fields are obtained as in the case of the more
widely used crossed-coil system.  The stability of the course and ease of
adjustment are said to be superior to that of other systems.  A description is
given of full scale experiments at La Pallice.  The maximum power in the coil
was about 250 and in the aerial 5 watts, and with very simple receiving
equipment the signals were still strong at a range of 18 km.  In one particular
test the area of equal signals was only 10 m wide at a range of 12 km;  this
width is of course dependent on the ratio of the power in the coil to that in the
aerial.  Mention is made of the possible use of the system for rotating radio
beacons, and also for the definition of sectors.  In the Discussion, C.
Bourgonnier referred to experiments which he carried out on a similar system
and pointed out that the superior accuracy  claimed for Besson's method over
the crossed-coil method is only due to the very short ranges employed in
Besson's experiments and that in point of fact the two systems are practically
equal for short distances, while the crossed-coil system is superior at long
range; E.  Fromy mentioned experiments carried out to determine the best
conditions for the easiest recognition of the separate letters in the A and N or
F and L interlocked system; the experiments were made under laboratory
conditions and dealt with such problems as intensity of sound, type of keying,
modulation ratio, etc. (Abstract No. 1 - Univ. of Illinois abstract, Abstract No.
2 - Sience or engineering abstract, formal literature, French






Radio Tracking of Meteorological BalloonsTitle Text
Blair, W. R., and Lewis, H. M.Author Text
Proc. IRE, vol. 19, p. 1531; September 1931.Source Text
Keyword Text
There is a need for upper air meteorological observation at night as well as in
the daytime, in cloudy and in foggy weather as well as in clear.  This need
has given rise to a number of interesting methods of obtaining these data,
among them radio tracking of meteorological balloons.  A free balloon moves
in the air current prevailing at the level it occupies.  A small rubber balloon,
six inches or less in diameter, when inflated with hydrogen to a given excess
lift will rise at a given ascensional rate to great heights.  Successive
determinations of the position of one of these pilot balloons provides ready
means for computing the mean direction and speed of the wind in the layer of
air through which the balloon has risen during the interval between
determinations of position.  On clear days these balloons have been followed
by visual methods to heights of 20 miles.  This paper deals with a radio
method of determining successive balloon positions.  A light transmitter,
weighing about a pound, is carried up by the balloon at a known ascensional
rate.  Loop receivers are employed in ranging for this transmitter.  The whole
project involves the determination of air temperature aloft as well as air
movement but the work on it so far has been limited to the development of
equipment needed for the observation of wind, direction, and speed.
Positions are usually determined at minute intervals.  Tables and equipment
employed in the reduction of data are made to fit this interval.  (Author's







Recent Progress in Radio Direction Finding for Ships and AircraftTitle Text
David, P.Author Text
Revue Industrielle, vol. 61, nos. 2266 and 2267, pp. 512-517; September
1931, pp. 584-589; October 1931.
Source Text
Keyword Text
Use of radiogoniometry on airplanes; fixed radiogoniometric network on
ground; rotating and fixed direction finding transmitters; radio beacons.
(Science or engineering abstract, trade journal, French language/abstract,






Position Location at SeaTitle Text
Naismith, R.Author Text
Journ. Sci. Inst. London, vol. 8, pp. 279-282; September 1931.Source Text
Keyword Text
The object of the present article is to describe an instrument which provides a
graphic record of the distance and bearing of the ship from a fixed point.  The
instrument is designed to record, automatically, the absolute intensity of the
field-strength from a rotating radio beacon transmitter of the type described by
Smith-Rose and Thomas.  (Author's abstract, formal literature, English






The Attenuation of Ultra-Short Waves Due to the Resistance of the Earth:
 and an Experimental Direction Finder for Use on Ultra-Short Waves
Title Text
Smith-Rose, R. L., and Petrie, J.  S.Author Text




An investigation was made of the attenuation of waves between 5 m and 10 m
when transmitted directly along the earth's surface.  Field-intensity
measurements were carried out at both Slough and Teddington by means of
the audio-frequency voltage across the telephones of a simple two-valve loop
receiver.  Transmitter distances up to 700 m were used.  Qualitative
observations were also made at distances up to 20 miles with a single-loop
direction-finder.  It was found that the signal intensity on such short wave-
lengths depends largely upon the existence of obstacles in the path of
transmission.  The signal-intensity at a distance of 20 miles over a direct air
line was of the same order as that at 4 miles for transmission along the
ground.  Comparing the experimental results with those calculated from a
simple wave-attenuation theory, it is found that the value of the conductivity of
the earth appears to lie between 5E+08 and 30E+08 esu for the frequencies
used.  The most suitable value of the dielectric constant is about 10, but the
experimental method does not enable this to be determined very accurately.
(Science or engineering abstract, formal literature, English language/abstract,






Direction-Finding for Aviation, Especially for the Luft-Hansa LineTitle Text
Schwandt, E.Author Text
Funk U. Ton; October 1931.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, German






Radio Direction-Finding Applied to AirlinesTitle Text
Serre, E.Author Text
Onde Elec., vol. 10, pp. 425-457, 514-520; October, November 1931.  See
also Electrician, London, England; vol. 4, p. 67; February 1932.
Source Text
Keyword Text
ABSTRACT NO. 1: Principles of a radio network for air navigation.
Polarization errors and night-effects.  Principles of Adcock systems. Different
systems are proposed to decrease the polarization error:  two loops
differentially connected and in the same plane will have a pattern with a null in
the vertical direction and will differentiate between vertical and horizontal
propagation; with a modification of this system using two loops in the same
plane differentially connected and symmetrical with respect to a 45º line, one
of the loops can be moved up and down; one can eliminate all reflections.
ABSTRACT NO. 2: This paper describes the experiences of the Compagnie
Générale Aéropostale in the radio operation of their route between Paris and
the Brazilian coast.  The general aspect of radio direction-finding as an aid to
aircraft navigation is first discussed, after which some of the difficulties of
working under tropical conditions are enumerated and the troubles due to
night effect described at some length.  The Adcock system is then briefly
described, and the following points quoted against it:  size, cost,
susceptibility to atmospherics due to the use of open aerials, and finally "its
complete failure to avoid errors due to a vertical field arriving in a direction
which has been deviated with respect to the vertical plane joining transmitter
and direction-finder."  A system has been developed which is claimed to be
an improvement over the Adcock in many of these points, and consists in its
simplest form of two frames in the same vertical plane, equidistant from the
ground and connected in opposition.  This eliminates fields arriving in a
vertical direction, but does not eliminate night effect due to fields at an
incidence of 45 degrees, or even less if the vertical component is
considerable.  To eliminate such fields the frames must be symmetrical with
respect to a plane making an angle of 45 degrees with the horizontal.  A
combination of the two-coil systems then gives a system which is practically
free from all troubles due to reflected fields.  There is some description of
methods for improving the sharpness of minimum, and an account is given of
actual results obtained in the course of flights between Casablanca and Cap
Juby.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or
engineering abstract, formal literature, French language/abstract, document






New Wireless CompassTitle Text
Smith-Rose, R. L., and Hatcher, E.  L.Author Text
Wireless World, vol. 29, pp. 410-412; October 1931.  See also Wireless
Engineer, vol. 9, p. 39; 1932.
Source Text
Keyword Text
An automatic D/F system using a rotating cardioid pattern obtained from a
motor-driven loop and a vertical sense antenna is described.  The indicator is
a magnetic device similar to a galvanometer, but has an electromagnetic
(which rotates synchronously with the loop), instead of the permanent magnet
of the ordinary galvanometer.  The equipment was a product of material
Telephonique (Paris) and was intended for marine use. (Univ. of Illinois






A Note on the Theory of Night Errors in Adcock D/F SystemsTitle Text
AnonymousAuthor Text
Admiralty Signal Establishment (British); Report No. M. 278; November 1931.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Army Air Force, Report No. MID 2280-A-1113; 12 November 1931.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material,  English










Bull. S.F.R. Ser. 5, vol. 1, p. 1249; December 1931.Source Text
Keyword Text
Not available. (Written for this publication by Southwest Research, formal







Kruger, H., and Plendl, H.Author Text
Zeits. f. Techn. Phys., vol. 12, pp. 673-678; December 1931.  See also Onde
Elec.,  vol. 11, p. 5A, 1931.
Source Text
Keyword Text
ABSTRACT NO. 1:  Fading might result from a rotation of the polarization
planes as shown by two successive transmissions on crossed horizontal
dipoles, two receivers being connected separately to such antennas.  The use
of two crossed dipoles might help to decrease the fading action.  ABSTRACT
NO. 2:  By means of a specially constructed transmitter and receiver
operating on a wave-length of 53 m, the time-variation of the received beam
reflection at the zenith was investigated.  Variations in the plane of
polarization up to 20 per minute could be investigated.  The experiments
showed good agreement with those of Pederson and of Breit.  (Abstract No. 1
- Univ. of Illinois abstract, Abstract No. 2 - Science or engineering abstract,







The Influence of the Earth's Magnetic Field on the Polarization of Sky
Waves and Its Bearing on Direction-Finding Errors
Title Text
Baker, W. G., and Green, A. L.Author Text
Austral. Radio Res. Board, Report No. 3, pp. 9-34; 1932.  See also Wireless
Engineer, vol. 10, p. 396; July 1933.
Source Text
Keyword Text
ABSTRACT NO. 1:  Discussion of the possible effects on bearing due to
different polarization intensity and direction as shown by maps of polarization
condition.  ABSTRACT NO. 2:  The paper, which is mathematical, opens with
a reference to previous work by various other authors.  It shows that is is
possible by making certain reasonable assumptions to calculate the
polarisation of downcoming waves propagated at any given angle to the
earth's magnetic field.  Maps are given showing the results of such
calculations applied to the station 2BL at Sydney.  In an Appendix
calculations are given showing what effects collisions between electrons and
gas molecules have on the relative absorptions of the ordinary and
extraordinary rays.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -
Science or engineering abstract, formal literature, English language/Australian






Closed Adjustable Ring Above or Below Direction-Finder Frame, to




German Pat. 583, 488 Pub. 4.9.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, patent,






Recording of Night EffectTitle Text
Dieckmann, M.Author Text
(German: E.N.T.)  See:  Air Document Index No. R2464 F 1173; 1932.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






On the Bearing Breadth in Direction Finder ReceiversTitle Text
Hermanspann, P.Author Text




The dependence of bearing breadth on a signal strength and background
noise level is discussed.  The minimum breadth is given by the angle







Radio Communication on the International (Pan American) Air LinesTitle Text
Leutheritz, H. C.Author Text
Radio Eng., vol. 12, p. 25; 1932.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal








Congres. Int. d'Elec. Paris, Report No. 10, sec. 9, p. 13; 1932.  See also
Science Abstracts, vol. 36, p. 67; 1933.
Source Text
Keyword Text
The author explains the principles of D/F systems of the following types:  the
Bellini-Tosi system, the small loop type, and a direct-reading system using a
cathode-ray oscillograph.  The peculiarities of their use on board ships and
aircraft are discussed, and the accuracy that may be expected is given.
Night errors and their causes and elimination are examined.  The best way to
choose a site for a D/F is indicated.  The paper concludes with a description
of radio beacons i.e., rotating-loop and crossed-loop types.  (Univ. of Illinois
abstract, formal literature, French language/abstract, document not available,






Le Deviazioni Radiogoniometriche a BordoTitle Text
Vice-Domini, F.Author Text
Regia Academia Navale -Livorno n 70, 8 pages; 1932.Source Text
Keyword Text
Radio direction finding on board ships; principles; compensation of deviation.
(Science or engineering abstract, technical report including miscellaneous











Hansa Deutsche Schiff. No. 38; 1932.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Ultra-Short-Wave Reflectors and Transmission LinesTitle Text
Darbord, R.Author Text
Onde Elec., vol. 11, pp. 53-82; January 1932.Source Text
Keyword Text
ABSTRACT NO. 1:  The article describes the 18 cm communication system
between Calais and Douvres.  Huygen's principle is applied to the study of
parabolic and spherical reflectors.  Properties of transmission lines used to
build wave-meters and matching networks are discussed.  A mathematical
derivation of parabolic reflector formulas from Huygen's and conservation
energy principles is given.  An appendix on transmission line theory is
included.  ABSTRACT NO. 2:  In this paper the principle of Huygens is
applied to a determination of the optimum arrangement of reflectors for waves
of the order of 18 cm.  Even though a reflector having an aperture of 3 m is
used, the ordinary optical laws cannot be applied, since this corresponds to
an aperture of some 15 wave-lengths only, and it is accordingly necessary to
take account of diffraction effects.  It is found that the efficiency of a parabolic
reflector is a maximum when the focus is situated in the plane of the aperture.
 In this case the gain due to the reflector is the ratio of the half perimeter of
the reflector to the wave-length.  The use of transmission lines on these very
short waves enables the output impedance of the oscillating valve to be
matched to the aerial system, and, further, an application of the same
principle admits of the design of a precision wavemeter.  (Abstract No. 1 -
Univ. of Illinois abstract, Abstract No. 2 - Science or engineering abstract,
formal literature, French language/abstract, document not available,






Graphical Determination of Polar Patterns of Directional Antenna
Systems
Title Text
Davies, G. L., and Orton, W. H.Author Text
Bureau of Standards Journal of Res., vol. 8, p. 555; January 1932.Source Text
Keyword Text
This paper describes graphical methods for the determination of polar patterns
of directional antenna systems.  These methods are less tedious and more
generally applicable than computation from available mathematical equations.
 At any distant point, the relative phases of the disturbances from the
individual antennas of an array are dependent upon the differences in the
paths from the antennas to the point, and upon the relative phases of the
antenna currents.  The path differences may be readily constructed on a
scale drawing of the array, and by means of a special protractor these path
differences are converted to phase angles for the construction of a vector
diagram representing the disturbances at the field point.  The resultant of this
vector diagram gives the field intensity at that point.  Such diagrams for a
number of points equidistant from the array give the relative field intensities in
various directions and thus enable a polar pattern to be drawn.  As
illustrations, the polar patterns of two very simple arrays are determined; a
broad-side array of two antennas spaced one-half wave-length and carrying
equal equiphased currents; and an end-on array of two antennas spaced one-
quarter wave-length and carrying equal currents in time quadrature.  By a
principle for the addition of the directive patterns of groups of antennas, the
work involved in determining patterns of arrays containing a large number of
antennas may be greatly simplified.  This method also permits ground effects
to be readily included, the image current being calculated by means of
equations given by Wilmotte.  (Author's abstract, formal literature, English






Radio Receiving Equipment, a Part of Navy Model GK-1 EquipmentTitle Text
AnonymousAuthor Text
U.S. Navy, Bureau of Engineers, Instruction Book No. 5672.  See also
Department of Commerce PB 38107; February 1932.
Source Text
Keyword Text
The GK-1 equipment described in this manual consist of four receivers, a
frequency indicator and accessories and is intended for use on large rigid
type airships and to operate from direct current supply available on these
ships.  The receiving equipment fulfills three major functions as follows:  (1)
Ordinary communication simultaneously in two channels within the frequency
band of 15 to 30,000 kc by the use of two independent receivers: (2) weather
forecasts may be received on an independent receiver covering the frequency
band of 300 to 22,000 kc: (3) direction finding facilities in the frequency band
of 100 to 1000 kilocycles are afforded by the fourth receiver operating with a
loop.  Photographs, diagrams, drawings and a parts list are included in this
book.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Montaje y empleo de los radiogoniometros a bordo de los buquesTitle Text
Capilla, A.Author Text
Revista General de Marina,  vol. 110, no. 2, pp. 179--201; February 1932.Source Text
Keyword Text
Installation and use of radiogoniometers on ships; numerical examples with
data on calibration.  (Science or engineering abstract, technical report
including miscellaneous government published material, Italian






Characteristics of Airplane Antennas for Radio Range Beacon ReceptionTitle Text
Diamond, H., and Davies, G. L.Author Text
Proc. IRE, vol. 20, No. 2, pp. 346-358; February 1932.Source Text
Keyword Text
Results of investigation on characteristics of airplane receiving antennas to
determine whether antenna arrangement could be devised which would have
all desirable electrical properties of vertical-pole antenna and yet be free from
mechanical difficulties encountered in use of pole antenna.  (Science or
engineering abstract, formal literature, English language/USA abstract,






The Development and Application of Marine Radio Direction-Finding
Equipment by the U.S. Coast Guard
Title Text
Solt, C. T.Author Text
Proc. IRE, vol. 20, pp. 228-260; February 1932.Source Text
Keyword Text
ABSTRACT NO. 1:  The paper presents a resume of the results obtained with
modern (1932) equipment under actual conditions encountered in military use.
 The various problems dealt with in the evolution, development, and practical
applications of radio direction-finding equipment by the U.S. Coast Guard are
discussed.  ABSTRACT NO. 2:  This paper presents a resume of the results
obtained with modern equipment under actual service use and refers to the
problems arising in connection with the development and application of radio
direction-finding equipment by the United States Coast Guard.  The type of
equipment employed is described; it is used on vessels varying from 75 ft
motor boats to cutters having a displacement of 3000 tons.  In addition, an
equipment has been designed and is in use on aircraft;  a description of this
and the results obtained are also included.  The deviation characteristics of
various types of vessels are described, and some discussion of the variation
of deviation with frequency is given.  (Abstract No. 1 - Univ. of Illinois abstract,
Abstract No. 2 - Science or engineering abstract, formal literature, English






Radio Aids to Air NavigationTitle Text
Sweny, L. A.Author Text
Wireless World, vol. 30, pp. 192-195; February 1932.Source Text
Keyword Text
The article describes non-technically the use of the Bellini-Tosi and Marconi-
Adcock direction finders for air navigation in Europe.  It concludes that the
Adcock system is best and has less error due to night effect.  Beacon
systems in U.S.A. and Britain are described.  (Univ. of Illinois abstract, formal







Receiving Loop Antennas for Low-Frequency Alternating Magnetic
Fields
Title Text
Bourgonnier, C., and Durepaire, M.Author Text
Rev. Gen., d'Elec., vol. 31, pp. 403-410; March 1932.  See also Science
Abstracts, vol. 35, p. 470; 1932.
Source Text
Keyword Text
The object of this paperr is to develop the principles to be followed to obtain
the optimum design for a tuned coil to be used as a pick up in connection
with a leader cable system.  No generalization is given, but it is shown that
the coil with the greatest number of turns under given conditions is not
necessarily the best.  Further, the bigger the ratio of the impedance of the
tuned coil to the number of turns the better the coil.  Experiments are
described showing that the theory developed agrees with practical data.
(Univ. of Illinois abstract, formal literature, French language/abstract,






Electronic Direction FinderTitle Text
Schwerin, P.Author Text
Electronics, vol. 4-5, p. 111; March 1932.Source Text
Keyword Text
The article is a brief excerpt of a patent.  A vacuum tube with an anode and
two auxiliary electrodes, arranged so that, by means of four pieces of high
magnetic permeability and low permanent magnetism, the earth's magnetic
field will draw electrons to one or the other of the electrodes.  (Univ. of Illinois







Direction Finder Type D.F.G. 9ATitle Text
Smith-Rose, R. L., and Hatcher, E. L.Author Text
Marconi Rev., no. 35, pp. 22-27; March-April 1932.  See also Wireless
Engineer, vol. 9, p. 410; July 1932.
Source Text
Keyword Text
Designed primarily for use with a small shielded loop, this equipment uses
the aperiodic Bellini-Tosi system and gives a sharply-defined zero.  It uses
auxiliary antenna for balancing and sense.  Four ranges covering frequencies
from 75 kc - 1 mc are provided.  (Univ. of Illinois abstract, formal literature,






Wireless Direction-Finding as Aid to Air NavigationTitle Text
Mcdonald, J. A.Author Text
Roy. Air Force Quarterly, vol. 3, no. 2, pp. 220-231; April 1932.Source Text
Keyword Text
Fundamental principles and merits of various systems in process of
development; explains and compares these systems without much technical
detail.  (Science or engineering abstract, trade journal, English






Directional Records of Night EffectTitle Text
Dieckmann, M.Author Text
E.N.T., vol. 9, pp. 44-48, February 1932.  See also Wireless Engineer, vol. 9,
p. 287; May 1932.
Source Text
Keyword Text
ABSTRACT NO. 1:  This report shows that on distant stations working on
wave lengths of the order of 1635 meters, the practically uniform record given
by an Adcock antenna system is similar to the records given by rotating
loops.  One might point out the similarity of shape and timing of the latter two
records whose receivers are spaced less than one-tenth wave length.  Where
the spacing is increased to one wave length, the curves still show
considerable resemblance in shape, but display at certain points
displacements in time up to one minute, and still more if the spacing is
increased.  As the spacing is increased, the similarity in shape decreases
until at about 25 km none remains.  These displacements in time are not
constant.  ABSTRACT NO. 2:  Simultaneous directional records were
obtained of the transmission from a station operating on a wave-length of
about 1500 m at from 2 to 4 receiving stations whose distance apart varied
from zero up to 25 km.  The results throughout confirm the results of
Eckersley, Adcock and others.  When the distance apart of the different
directional receivers is not greater than about one-tenth of the wave-length (λ),
the records taken on one and the same transmitter are very similar and
exhibit practically simultaneous variations.  If the distance apart of the
receiving stations is increased to Π, the resulting records, though still to a
certain extent similar, show time displacements for points of marked change
of as much as a minute and this time difference is increased the further the
stations are separated.  On still further increasing the separation of the
character of the records becomes more and more different until at 25 km (for
w wave-length of about 1500 m) no similarity of the records can be seen at all.
 The time displacements observed at shorter distances are by no means
constant.  At 7 km distance the intervals varied from 6 minutes to zero and
back again.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -
Science or engineering abstract, formal literature, German language/abstract,






Short-Wave Reception on Tuned Rectangular-Frame AerialsTitle Text
Palmer, L. S.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 136, pp. 193-209; May 1932.  See also
Science Abstracts, vol. 35, p. 618; 1932.
Source Text
Keyword Text
The wave is considered to cause a frame current which can be resolved into a
"direct" current component due to the primary action of the wave and an
indirect current component, due to the field of the current in the adjacent parts
of the frame.  This leads to the conclusion that the resultant current is
dependent on the dimension of the frame, on the wave length and on the
angle of incidence of the wave.  A phase lead due to the width of the frame
may be annulled by an equal phase lag due to the height of the frame.  (Univ.







The Natural Electromagnetic Oscillation of a Rod-Shaped Conductor at
the Surface of Separation of 2 Media with Different Dielectric Constants
Title Text
Ruprecht, H.Author Text
Hochf: tech. u. Elek : akus., vol. 39, pp. 59-66; February 1932.  See also
Wireless Engineer, vol. 9, p. 287; May 1932.
Source Text
Keyword Text
In addition to the errors due to metallic parts of the ship, it is possible for the
ship's hull as a whole to resonate at the signal frequency insofar as the
electromagnetic field has a horizontal electrical component.  The hull is at the
surface of separation of media having different dielectric constants; and the
length of a hull which would cause resonance with a given wave length
depends on the draught.  The present paper investigates this relation both
theoretically and experimentally, the complex hull being represented for
simplicity by a cylinder of circular section of nonferromagnetic material
(brass); centimeter waves were used for the tests.  Resonance may occur if
the length of the ship lies between 1/2 and 1/18 of the received wave-lengths.
(Univ. of Illinois abstract, formal literature, German language/abstract,






Installing and Operating Instructions, Radio Direction Finder Model DNTitle Text
AnonymousAuthor Text
USN, BeEngr. See Dept. Comm. PB L17413; June 1932.Source Text
Keyword Text
Not available.  (Written for this pubication by Southwest Research, technical
report including miscellaneous government published material, English






Direction-Finding Researches on AtmosphericsTitle Text
Bureau, R.Author Text
Comptes Rendus, vol. 194, pp. 2073-2074; 6 June 1932.Source Text
Keyword Text
Reports the results of studies on the incidence and direction of atmospherics
made with a modified form of an apparatus already described using a
frequency of 27 kc per second.  During the night, two sources were observed,
nearly at right angles to one another, one nearly north and south and the
other nearly east and west.  The various phases show a marked regularity:
between sunset and midnight the north-south series predominate, and from
midnight to sunrise the east-west series are more important, while about
midnight both series are present.  In the afternoon both series were observed.
These results are in general agreement with those of Schindelhauer.
(Science or engineering abstract, formal literature, French language/abstract,






The Performance of the Marconi-Adcock Direction-FinderTitle Text
Davis, N. E.Author Text
Marconi Revue, no. 37, pp. 17-21; July, August 1932.  See also Wireless
Engineer, vol. 9, p. 588; October 1932.
Source Text
Keyword Text
Operational data on subject direction finder showing that only 1.2% of night
errors are greater than 3º compared with 63.8º for the Bellini-Tosi type.
Further the equipment is usable all of the time except for very short periods,
easily discernible by the equipment's indication. (Univ. of Illinois abstract,







Radio Direction-Finding Experiments with AuroraTitle Text
Duell, B.Author Text
Funk u. Ton, Berlin; 10 June 1932.  See also Electrician, London, England;
vol. 4, p. 268; August 1932.
Source Text
Keyword Text
The experiments describe bearings taken at short time intervals (30 seconds)
at Stockholm.  Signal strengths were also recorded.  These were in relation to
observations of the visible aurora occurring at the time of the experiments.
(Written for this publication by Southwest Research, formal literature, German






Geometrical Circuits of Electrical NetworksTitle Text
Foster, R. M.Author Text
AIEE, Trans., 51, pp. 309-317; Disc; 321-328; June 1932.Source Text
Keyword Text
If all the electrical properties are abstracted from a given electrical network,
there remains a geometrical circuit, completely characterised by the sets of
branches terminating at the various vertices.  In this paper enumerations of
geometrical circuits are given, classified according to two different
parameters, the nullity (number of branches minus number of vertices plus
number of separate parts) and the rank (number of vertices minus number of
separate parts).  There is also a partial list of geometrical circuits which are
symmetrical with respect to all the branches and all the vertices.  (Author's







New Organization of Radio Beacon and Radio Direction-Finding ServicesTitle Text
Miller, J. E.Author Text
Journal des Telecommunications, vol. 56, p. 165; June 1932.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






The Non-Uniform Transmission LineTitle Text
Starr, A. T.Author Text
Proc. IRE, vol. 20, no. 6, p. 1052; June 1932.Source Text
Keyword Text
The problem of transmision of periodic waves along a transmission line,
whose series impedance and shunt admittance per unit length vary as any
powers of the distance from some point, is solved.  The solution is given in
terms of Bessel functions.  A length of such a line is considered as a four-
terminal network, and the more important parameters of the network are
given.  From these parameters one derives immediately the attenuation of
current and voltage along the line.  The solution is given for a line consisting of
a number of parts, each of which is of the form described above.  The line
constants (so-called) need not vary continuously from one part to the next.
The results can be applied to the cases of a tapered submarine cable, an
overhead line with a pronounced sag, and end effects in a high tension line.
(Author's abstract, formal literature, English language/USA abstract,






Navigation by WirelessTitle Text
Phillips, C. G.Author Text
Wireless World, vol. 31, p. 26; July 1932.Source Text
Keyword Text
Not available.  (Written for this publicatio by Southwest Research, formal






The Cause of Night Errors in Direction-FindingTitle Text
Duell, B.Author Text




ABSTRACT NO. 1:  The writer's observations, combined with material derived
from geophysical and astronomical observations, lead to the conclusion that
there is a close connection between sunspots, terrestrial magnetic
disturbances and aurora on the one hand and the irregular bearing variations
occurring during twilight and night on the other hand.  The writer gives his
theory according to which a complete explanation of the observed phenomena
is found in the sudden "electroinvasion" (due to increased solar activity) of the
earth's atmosphere by electrons, alpha-particles, and photo-electrically-
excited metallic and ash molecules.  The beginning of the invasion caused
marked inhomogeneities in the Kennelly-Heaviside layer which produce violent
fluctuations in refraction, polarization and absorption.  ABSTRACT NO. 2:
Describes experiments to determine relations between the fading of wireless
waves and factors such as the position of the sun, magnetic storms, etc.
Observations were made on several German transmitters having wave-lengths
ranging from 472.4 m to 1411.8 m during the period October 1930 to March
1931.  The results are given in the form of curves, showing, for example, the
HF field-intensity and sunspot activity on the same curve.  A marked
correspondence between auroral activity and wireless variations is indicated.
The relation between fading and solar position appears to vary with the time of
the year.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science
or engineering abstract, formal literature, German language/abstract,






Mutual Impedance of Earthed Wires Above the EarthTitle Text
Foster, R. M.Author Text
Physical Review, vol. 41, pp. 536-537; 15 August 1932.Source Text
Keyword Text
A formula already established for the mutual impedance between any earthed
thin wires lying on the surface of the earth is now extended to include wires
lying in horizontal planes above the surface and earthed by vertical wires at
their four end-points.  (Science or engineering abstract, formal literature,






Simultaneous Radio Telephone and Visual Range Beacom for AirwaysTitle Text
Kear, F. G., and Wintermute, G. H.Author Text
Bureau of Standards, J. of Research, vol. 7, pp. 261-287; August 1932.Source Text
Keyword Text
The transmitter consists of a 2-kw radio telephone operating into a non-
directional aerial system and an additional set of amplifier branches supplying
power through a goniometer into two loop aerials.  The loop aerials are
symmetrically arranged, and coupling effects are balanced out to prevent
distortion of the space-pattern.  The phase of the currents in the different
aerial systems is controlled by a phase-shifting unit.  (Science or engineering







Radio During Solar EclipsesTitle Text
Kennelly, A. E.Author Text
Electronics, vol. 5, no. 2, pp. 248-249, August 1932.Source Text
Keyword Text
Calls attention to coming eclipse of 31 August 1932.  Describes results from
1929 eclipse, e specially some long-delay (1 to 30 sec) echoes received
using 500 w at 25 m.  Retarded echoes eclipsed 200 sec before optical
totality, which lasted 280 sec.   (Abstract from Larry Manning's Bibliography
of the Ionosphere, published by Stanford University, formal literature, English






The Action of Short-Wave Frame AerialsTitle Text
Palmer, L. S., and Honeyball,  L.l.k.Author Text
Proc. IRE, vol. 20, pp. 1345-1367; August 1932.Source Text
Keyword Text
The theory of the action (see Abstract No. 719) is discussed in Part I:  the
experimental investigation is described in Part II.  The transmitter, which is
capable of working on wave-lengths from 7.54 to 8.80 m, is described, and the
chief difficulties in its design are discussed.  The frame is capable of
expanding or contracting in either or both dimensions, the maximum size
being about 8.5 m square.  Measurements are described which enable the
direction of wave propagation to be made parallel to the plane of the frame.
Preliminary measurements are made to study the nature of the polarisation
and the inclination of the electric vector of the wave.  The results of a series of
measurements of the critical frame dimensions are recorded, and are
compared with data predicted from the theory.  (Science or engineering







Theory of Night Errors in Adcock Direction-Finding SystemsTitle Text
Coales, J. F.Author Text
JIEE, vol. 71, pp. 497-506; September 1932.  See also Science Abstracts,
vol. 36, p. 67, 1933.
Source Text
Keyword Text
The paper deals with the theory of night errors (i.e., those errors which cannot
be estimated owing to their variation from minute to minute and their
dependence on factors not easily determined) in wireless D/F systems.
Expressions are described for the errors which may be obtained as a result of
the presence of both ground and atmospheric waves.  The fixed Adcock
system is shown to be less liable to errors than loop systems, but there are
substantial zones in which, for certain conditions of the atmospheric or
indirect ray from a transmitter, the fixed Adcock is subject to blurred minima
and to bearing errors.  These zones increase with increase of space between
aerials, and maximum error occurs when the intensity of the ground and
atmospheric waves are approximately equal.  The rotating Adcock system is
shown to be free from blurred minima and errors due to night effect.  (Univ. of







Direct Reading Stroboscopic Radio Direction FinderTitle Text
Hardy, R., and Bertrand-LepauteAuthor Text
Comptes Rendus, vol. 195, pp. 518-524; 5 September 1932.  See also
Wireless Engineer, vol. 9, p. 642; November 1932.
Source Text
Keyword Text
ABSTRACT NO. 1:  The authors describe a new type of visual indicator for
use with a direction finder of the rotating-loop and sense antenna type.  The
receiver is adjusted so that saturation occurs when there is any appreciable
output from the antenna system.  The output of the detector then consists of
alternate long and short pulses separated by narrow "chasms" which are
caused by the nulls in pattern of the antenna system.  These "chasms" are
used to produce high voltage pulses (150 v) which light neon tubes in a
stroboscopic indicator.  ABSTRACT NO. 2:  The instrument consists of two
frames mounted at right angles, and made to rotate at about 600 rpm, the
output being amplified considerably by a valve amplifier.  The HF current from
a suitable, adjustable aerial is superimposed on that from the frames, and the
output of the amplifier passes through a neon lamp, which can be observed
through a slit in a disc running synchronously with the frame aerial.  The
amplifier is so adjusted that, except when the input current from the rotating
aerial is zero, saturation occurs, and no variations of the neon lamp are to be
observed.  When the adjustable aerial is correctly set, the current is low,
saturation no longer occurs, and the neon lamp suddenly shows an
approximately sinusoidal wave-form.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Science or engineering abstract, formal literature,






New Developments in Radio BeaconsTitle Text
Kramar, E.Author Text
Hochf: tech. u. Elek :akus, vol. 40, pp. 88-92; September 1932.  See also
Wireless Engineer, vol. 9, p. 642; November 1932.
Source Text
Keyword Text
ABSTRACT NO. 1:  Three new types of visual indicator are described.  The
first is a "magnetic-bias" keying method using two iron-cored chokes, one of
which is operated in a saturated condition, to produce the complementary
member of a pair of interlocking signals, when keyed by one member of the
pair.  The second method uses a succession of "dots" and a complementary
succession of "dashes" to key the signals from the two loops.  The third
method uses the dots and dashes also, but in a differential circuit.  The paper
concludes with a discussion of the use of ultra-short waves for beacons.
ABSTRACT NO. 2:  An historical sketch of systems of automatic direction
indicators for aircraft, including the latest American improvements and the
adoption of ultra-short waves.  A new method of keying is shown to improve
the sensitivity of the system for locating the range; a modified visual indicator
is also described.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -
Science or engineering abstract, formal literature, German language/abstract,






Shipboard Observations with a Cathode-Ray Direction Finder EquipmentTitle Text
Munro, G. H., and Huxley, L. G. H.Author Text
JIEE, vol. 71, pp. 488-496; September 1932.  See also Science Abstracts,
vol. 36, p. 67; 1933.
Source Text
Keyword Text
The paper describes the temporary installation of a kathode-ray direction
finder on board a ship and observations on long-wave stations and
atmospherics during a voyage from Port Said to Brisbane.  The quadrantal
error due to the ship was obtained by comparing the calculated bearing of
various long-wave stations with those observed on the kathode-ray direction-
finder.  This curve was then used to correct the observations which were
systematically made on atmospherics.  The results of these observations
suggested a source in Central Africa as the predominant one during most of
the voyage, though round the coast of Australia the northern interior of that
continent was found to contain the majority of the sources.  (Science or







Improved Goniometer-Type Direction Finder for High-Frequency WavesTitle Text
Tsukada, T.Author Text
Rep. of Rad. Res. in Japan, vol. 2, p. 8; September 1932.  See also Wireless
Engineer, vol. 10, p. 102; 1933.
Source Text
Keyword Text
A type of goniometer having a divided search coil is described.  The rotating
search coil is divided into two parts, on a common shaft, but at right angles to
each other.  The two parts are electrically connected in series.  There are two
antenna coils, each within its shielded chamber, and each coupled to one
part of the search coil.  Stray coupling between the two antenna coils is thus
entirely eliminated, with a resulting improvement in the operation of the
system at high frequencies.  Two Adcock-type antennas, at right angles to
each other, are used.  (Univ. of Illinois abstract, formal literature, Japanese






Wireless Studies of the IonosphereTitle Text
Appleton, E. V.Author Text
J.I.E.E., vol. 71, pp. 642-650, October 1932.Source Text
Keyword Text
The author reviews the experimental evidence leading to the direct proof of the
existence of the Kennelly-Heaviside layer.  This is followed by an account of
other methods of studying the ionized layer including the frequency change
method, the amplitude change method, and also means for investigating the
nature of the downcoming ray.  This work has shown definitely the existence
of a second or F layer in addition to the previously accepted Kennelly-
Heaviside or E layer, their heights being of the order of 230 km. and 100 km.
respectively.  The final part of the paper which is mathematical deals with the
magneto-ionic theory of electric wave propagation, the nature of the ionization
and causes thereof.  A very full bibliography is included.  The paper forms a
valuable review of the present state of knowledge in this subject.  (Science or








Miller, J. E.Author Text
Proc. IRE, vol. 20, pp. 1752-1762; November 1932.Source Text
Keyword Text
The system described employs two rotating radio beacons transmitting
simultaneously and on the same frequency.  A radio receiver carried aboard
the craft to be guided received the combined transmission from the two
beacons.  Special equipment for this receiver's output takes bearings from the
two beacons and fixes the position of the cract by triangulation, the position
being indicated by intersecting light beams thrown upon the under surface of
a map.  The operation is continuous and, after the necessary initial
adjustment, is also automatic as long as the craft remains within effective
range of the beacons.  Guidance may be obtained at any point within the
useful range of the beacons, and there is no limit to the number of routes and
of planes served simultaneously.  (Science or engineering abstract, formal







Phase Synchronization for TL-Antenna SystemTitle Text
AnonymousAuthor Text




For angle of 2º change in capacity of 1.2 mmf could readily be carried by
effect of rain or snow; therefore, means of control of this phase must be
provided by suitable design of transmission-line system which excites
individual antennas; theoretical analysis.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Wireless Equipment for African AircraftTitle Text
AnonymousAuthor Text
Engineer, vol. 154, no. 4012, p. 570; 2 December 1932.Source Text
Keyword Text
First four Atalanta-type aircraft for Cairo-Capetown air route are provided with
Marconi apparatus; sets comprise combined transmitter and receiver covering
wavelength ranges of 40 to 80 and 500 to 1000 m; both telephone and
telegraph communication can be maintained on each wave band; Marconi-
Robinson directional receiving equipment provided for giving simple direction-
finding service. (Science or engineering abstract, trade journal, English






Study of Total Reflection of Radio WavesTitle Text
Beauvais, G. A.Author Text
Comptes Rendus, vol. 195, pp. 1068-1070; 5 December 1932.  See also
Onde Elec., vol. 12, pp. 161-179, 213-235, 273-294; April, May, June 1933.
Source Text
Keyword Text
ABSTRACT NO. 1:  Theory and description of the required apparatus to
measure the electric field of 20 cm wave.  The apparatus is called a
"Radiometer".  Study of refraction for a vertically and horizontally polarized
wave.  Theoretical study of the refraction index of a wax prism.  ABSTRACT
NO. 2:  Hertzian waves falling perpendicularly on one side of an isosceles
right-angled triangularprism of paraffin (n = 1.46 for the waves used, λ = 18
cm), totally reflected from the hypotenuse, and passing out by the other side
should give rise to an evanescent wave behind the hypotenuse of intensity
decreasing exponentially with the distance therefrom.  Such a wave was
observed by means of the author's radiometer  by measuring the series of
maxima and minima occurring when the radiometer was moved parallel to,
and at various distances behind, the hypotenuse, the successive maxima for
different distances decreasing in accord with theory.  (Abstract No. 1 - Univ.
of Illinois abstract, Abstract No. 2 - Science or engineering abstract, formal







Radio in Aircraft NavitationTitle Text
Franck, P.Author Text
Onde Elec., vol. 11, pp. 542-552; December 1932.Source Text
Keyword Text
Summary of the work done in radio aerial navigation from 1922 to 1932.  (Univ.







Directional Studies of Atmospherics at High FrequenciesTitle Text
Jansky, K. G.Author Text
Proc. IRE, vol. 20, pp. 1920-1932; December 1932.Source Text
Keyword Text
A system for recording the direction of arrival and intensity of atmospherics on
short waves consists of a rotating directional aerial array, a double detection
receiver and an energy operated automatic recorder.  The operation of the
system is such that the output of the receiver is kept constant regardless of
the intensity of the atmospherics.  Data obtained with this apparatus show
three separate groups of atmospherics:  (1) from local thunderstorms; (2) from
distant thunderstorms; (3) a steady hiss type of unknown origin.  Curves are
given showing the direction of arrival and intensity of atmospherics of the first
group plotted against time and for several different thunderstorms.  The
second group was found to correspond to that on long waves in the direction
of arrival and is heard only when the long-wave atmospherics are very strong.
The direction of arrival of group (3) varies gradually throughout the day, going
almost completely round the compass in 24 hours.  It seems probable that
this type is in some way associated with the sun.  (Science or engineering







Ultra-Short Wave Wireless BeaconTitle Text
Kramar, E.Author Text
E.N.T. vol. 9, pp. 469-473; December, 1932.Source Text
Keyword Text
Experiments are described with a short-wave beacon system operating on a
wave-length of about 7 m.  The generator was controlled by a tourmaline
crystal and had a telephony power of about 2 watts; its range under normal
conditions was about 4 or 5 km and the breadth of the beam was about 2º to
3º  when reflectors were arranged one on either side of the transmitting aerial.
 (Science or engineering abstract, formal literature, German






Fading Elimination by Rotating Polarization of Directed Beam:  Rotating




Hochf:  Tech. u. Elek : akus, vol. 42, p. 74; 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Circuit of Direct-Reading Direction FinderTitle Text
Dieckmann, M., and Berndorfer, F.Author Text
Hochf: Tech. u. Elek : akus, vol. 41, p. 35; 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Direct-Reading Direction FinderTitle Text
Ende, W., and Gloeckner, M. H.Author Text
Electrical Communications, vol. 11, p. 113; 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






The Cathode-Ray CompassTitle Text
Ende, W., and Gloeckner, M. H.Author Text
Zeits. f. Flugtechnik . u. Motorluft., vol. 23, p. 603: 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Yearly Report of the Electrical Engineering and Radio Division of the
German Aircraft Research Establishment (D.V.L.)
Title Text
Fassbender, H.Author Text
ETZ, vol. 54, p. 885; 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






A New Stroboscopic Direction FinderTitle Text
Hardy, R.Author Text
Hoch-freq. u. Elek tro., vol. 42, p. 35; 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Direction Finder Working on Audible Indicating MaximumTitle Text
Hell, R.Author Text
Hochf: tech. u. Elek : akus, vol. 42, p. 148; 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






The Elimination of Night-Course Variations in Radio Range BeaconsTitle Text
Kear, F. G.Author Text
Trans. Amer. Geophys. Union. 13th Meeting, p. 154; 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal










Gen. Elect. Rev., vol. 36, p. 15; 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical






Developments in the Electrical Industry During 1932Title Text
Lister, J.Author Text
Gen. Elect. Rev., vol. 36, p. 7; 1933.Source Text
Keyword Text











Bureau of Standards J. of Research, vol. 10, pp. 7-34; January 1933.Source Text
night effect, polarization errorKeyword Text
A new aerial system is described for use at direction-finding beacon stations
which eliminates the troublesome night effects.  Because of the magnitude of
these effects, particularly in mountainous country, the direction-finding
beacon course often becomes of no value beyond about 30 miles from the
beacon station.  With the new transmission-line aerial system, the beacon
course is satisfactory throughout its entire distance range, the night effects
becoming negligible.  Comparative experimental data are given between
transmission-line and loop aerial systems under nearly identical conditions.
An analysis shows that the night effects are produced by horizontally
polarised components in the sky wave which are radiated from the horizontal
elements of the loop transmitting aerials.  The transmission-line aerial system
employs four vertical aerials placed on the corners of a square; two of the
aerials on the diagonal corners replacing one of the loop aerials of the present
range-beacon stations, while the other two replace the other loop aerials.  The
arrangement employed differs in important particulars from those previously






Direction-Finding and Stroboscopic Direction FindersTitle Text
Hardy, R.Author Text
Rev. Gen. d'El., vol. 33, pp. 85-94; 21 January 1933.Source Text
Keyword Text
In a previous paper, Hardy and Lepaute described the operations of a
stroboscopic radio compass having a rotating frame aerial together with a
fixed aerial, with a stroboscopic indicator of the neon-lamp type.  The present
paper gives practical details of this system, used in conjunction with single-
loop aerials and those comprising two loops at right angles.  Several types
are described, differing somewhat in detail, suitable for various purposes such
as marine and aeroplane use.  Automatic indicators which give the required
bearing directly are described.  (Science or engineering abstract, formal










Comptes Rendus, vol. 196, p. 913; March, 1933.  See also Wireless
Engineer, vol. 10, p. 396; July 1933.
Source Text
Keyword Text
I recommend as the geometrical locus of a craft, which takes a bearing on a
coast station of known coordinates, the "radio line" which passes as a
distance (from the calculated positions of the craft) given by the vector deltaZ
tan M, where M is the distance of the craft from the station and deltaZ the
discrepancy between the bearing taken on board and the bearing calculated
by dead-reckoning.  The "radio-line" is itself inclined to the meridian at the
angle Z plus or minus g sin(theta sub M), g being the displacement in
longitude and theta sub M the mean latitude.  This angle is also the angle at
which the station would place the craft.  (Author's abstract, formal literature,






Some Characteristics of Short-Wave PropagationTitle Text
Hollingworth, J.Author Text
JIEE, vol. 72, pp. 229-248; Discussion 249-251; March 1933.Source Text
Keyword Text
In Part I of the paper is given a description of the phenomena observed when
using a kathode-ray direction-finder on closed coils for examining received
signals on frequencies of the order of 10,000 kc.  The two outstanding
features are the systematic appearance of certain cyclic forms, and the large
values obtained for the horizontally polarised electric components.  The former
are then examined in the light of the magnetoionic theory, and it is shown that
the majority of them admit of simple explanation on this basis.  The latter are
chiefly of interest in raising the question of the angle of incidence, which
appears to be much less than is generally supposed; and Part II is devoted to
a more detailed examination of the question.  (Author's abstract, formal






Direction-finding at NightTitle Text
AnonymousAuthor Text
Elec. Rev., vol. 12, no. 2892, p. 594; 28 April 1933.  See also Electrician,
London, England; vol. 110, no. 2864, p. 513; 21 April 1933.
Source Text
Keyword Text
Limitations of direction finding inherent in design of normal type of equipment;
description of Pulham installation.  (Science or engineering abstract, formal






La signalisation optique et hertzienne dans l'aéronautiqueTitle Text
Marcotte, E.Author Text
Arts et Métiers, no. 151, pp. 124-9, April 1933.Source Text
Keyword Text
Optical and radio wave signaling in aeronautics; description of modern
practice; radio beacons; radio-electric signals; directional cables; radio
directional finding; short-wave beacons; organization of direction finding
system in France.  (Science or engineering abstract, trade journal, French






Wireless Direction-Finding:  Marconi-Adcock SystemTitle Text
Tsukada, T.Author Text
Electrician, London, England; vol. 110, p. 513; April 1933.Source Text
Keyword Text
The Marconi-Adcock installation consisting of four vertical antennas in a
square with a receiver and a goniometer at the center is described.  The "lead-
in" system is a grounded-outer-conductor coaxial line, which reduces pick up
of horizontally polarized signals.  Models are produced which operate on
frequencies up to 30 mc.  (Univ. of Illinois abstract, formal literature, English






Model DO-2 Radio Direction Finder Equipment, A. C. Operated - Range:
100-1500 KC.  Instructions
Title Text
AnonymousAuthor Text
USN, BuEngr.  See Department of Commerce PB LC17439; May 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Radio Corporation of America; Instruction Book IB23262; 24 May 1933.  See
also Department of Commerce PB17441.
Source Text
Keyword Text
These instructions cover the installation, operation and servicing of the Model
DO Radio Direction Finder Equipment.  This equipment is of the 115 volt, d-c.
line-operated superheterodyne type and covers the frequency range of 100 to
1500 kilocycles, and when properly installed and calibrated will accurately
indicate the direction of propagation of pure or modulated continuous wave
signals (either keyed or unkeyed) at any frequency in this band.  The design
of the equipments supplied on this contract (Models DO, DO-1, DO-2, and
DO-3) are modifications of the Model DO.  Interchangeability of major
assembly units between models is shown in table form.  (Author's abstract,
technical report including miscellaneous government published material,










RCA Victor Company, Inc., Camden, New Jersy, Instruction Book IB23263,
24 May 1933.  See also Department of Commerce PB17440.
Source Text
Keyword Text
These instructions cover the installation, operation and servicing of the Model
DO-1 Radio Direction Finder Equipment.  This equipment is of the 115 volt, a-
c, 60-cycle, line operated, super heterodyne type and covers the frequency
range of 100 to 1500 kilocycles, and when properly installed and calibrated
will accurately indicate the direction of propagation of pure or modulated
continuous wave signals (either keyed or unkeyed) at any frequency in this
band.  The design of the equipments supplied on this contract (Models DO,
DO-1, and DO-3) are modifications of the Model DO.  A table shows the major
units of each equipment and the interchangeability of the various items
furnished on this contract.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Rapid Variation of Atmospherics at SunriseTitle Text
Bureau, R.Author Text
Comptes Rendus, vol. 196, pp. 1426-1428; May 1933.Source Text
Keyword Text
The application of Lugeon's theory regarding the source of atmospherics at
sunrise leads to values for the height of the ionisation layer which are too low
since it was thought necessary to wait until the sun's rays were in the zenith
at the receiving station.  Using curves for Paris, Tunis and Rabat in this way
an ionisation layer was found at 15-20 km.  The time of decrease of the curve
of atmospherics depends, however, on the number of reflections between the
ionised layer and the ground as well as on the height of the layer.  These
views have been confirmed by observations at St. Cyr.  There were also found
many sources of atmospherics at the end of the night between the directions
south and west which disappeared successively from south to west in about
45 min.  If solar action were at the zenith above the receiver all should
disappear together.  Also, when the morning fall is in a series of steps the
sources are tobe sought in different azimuths.  Thus the curves of
atmospherics appear to give a localisation of distant sources rather than a
method for determining the height of the ionised layer.  (Science or







Radio Aids to Air NavigationTitle Text
Green, C. F., and Becker, H. I.Author Text
Electrical Engineering, Institute of Electrical & Electronics Engineers, 345 E.
47th St. New York, New York 10017, vol. 52, pp. 307-313; May 1933.
Source Text
loop, navigation, airborneKeyword Text
The device described is a direction finder employing a loop and fixed vertical
aerial, the emf's from them being combined and passed through a receiver.  In
order to obtain a visual indication showing when the loop is in the off-zero
position to which side of the zero is displaced, the loop output is modulated
with an audio-frequency of asymmetrical wave-form such as would be
obtained by combining a second harmonic with its fundamental.  This gives a
wave-form with a high peak on one side.  According as the loop is on one or
other side of the zero position its output adds to or subtracts from that of the
aerial.  The effective audio-modulation of the radio-frequency wave entering the
receiver thus depends for its wave-form (i.e., high peak or low peak) on
whether the loop output adds or subtracts from the aerial output.  There is
connected across the telephone output of the receiver a non-linear resistance
in series with a dc indicating instrument, thus indicating which of the two
wave-forms is present in the output and hence which side of the zero the loop
is deflected.  The combination of a direction finder of this type with an inductor
compass and gyro turn-compensator to enable a direct course to be steered
towards any transmitter, even under conditions of cross wind, is also
described.  (Science or engineering abstract, formal literature, English






A Study of the Intensity Variations of Downcoming Wireless WavesTitle Text
Ratcliff, J. A., and Pawsey, J. L.Author Text
Proc. Cambridge Phil. Soc., vol. 29, pp. 301-318; 10 May 1933.Source Text
Keyword Text
ABSTRACT NO. 1:  Report of experiments made to measure lateral deviation
and fading of radio waves.  Mention is made of the diversity effect in reception
of radio waves.  ABSTRACT NO. 2:  The paper describes experiments made
on wave-lengths between 200 and 500 m at distances from the transmitters of
56 and 200 km.  The normal and abnormal components of the downcoming
waves were investigated by means of the suppressed ground-ray system; a
simple form of direction-finder on the Adcock principle was also used to
investigate the lateral deviation.  A further system consisting of two loops at
right angles combined with an open aerial was used to investigate the
polarisation of the downcoming ray.  The probable causes of intensity
variation are discussed in the light of the data acquired, and it is suggested
that a major cause of "fading" is the interference at the ground of waves
"scattered" from a series of diffracting centres distributed over an area of
radius at least 20 km in the present experiments.  The possible results of
such a mechanism are discussed.  (Abstract No. 1 - Univ. of Illinois abstract,
Abstract No. 2 - Science or engineering abstract, formal literature, English






The Electrical Properties of Soil for Alternating Currents at Radio
Frequencies
Title Text
Smith-Rose, R. L.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 140, pp. 359-377; 3 May 1933.
Source Text
Keyword Text
The application of a laboratory method for measuring the conductivity and
dielectric constant of samples of soil taken from selected sites at the National
Physical Laboratory, Teddington, is described.  These measurements were
made over a range of frequencies of from 1000 cycles per second to 10 million
cycles per second, and for various moisture contents ranging from practically
zero up to a value exceeding that normally experienced for surface soil taken
direct from the ground.  The results of these measurements show that the
conductivity varies from less than 105 esu for dry soil, up to a value of
approximately 108 esu for normal moisture content.  Corresponding values for
the dielectric constant range from 2 or 3 for dry soil up to about 20 for moist
soil at high frequencies.  The results of measurements made on a number of
samples of soil taken at random from several other sites are included in the
paper, and show that both the normal moisture content and the conductivity
can have values which are appreciably higher than those experienced at
Teddington.  The paper concludes with a brief discussion of the penetration of
radio-frequency currents in the earth, and the effective depth of penetration
has been calculated in some instances with the aid of the experimental
values of conductivity and dielectric constant determined above.  (Science or
engineering abstract, formal literature, English language/abstract, document






A Radio-Range Beacon Free from Night EffectTitle Text
Chinn, H. A.Author Text
Proc. IRE, vol. 21, pp. 802-807; June 1933.Source Text
Keyword Text
A radio range beacon is described which is suitable for the guidance of
aircraft along established airways and is entirely free from atmospheric
variations of "night effects."  Advantage is taken of the phenomenon that
waves of frequencies higher than 30 megacycles per sec, or thereabouts, are
not usually refracted back to the earth by the Kennelly-Heaviside layer.
Multiple path transmission, variation in signal intensity and in polarisation are
thus avoided.  A four-course aural beacon operating on 34.6 megacycles per
sec was employed for the experimental work.  Results and applications are
discussed.  (Author's abstract, formal literature, English language/USA










Proc. IRE, vol. 21, no. 6, p. 808; June 1933.Source Text
Keyword Text
A new antenna system is described for use at radio range beacon stations
which eliminates the troublesome night effects hitherto experienced in the use
of the range beacon system.  Considerable data, comprising ground and flight
measurements, are given on both aural and visual type range beacons using
the present loop transmitting antennas, which show the severity of the night
effects encountered.  Because of the magnitude of these effects, particularly
in mountainous country, the range beacon course oftern becomes of no value
beyond about thirty miles from the beacon station.  With the new antenna
system developed, referred to as the transmission-line antenna system, the
beacon course is satisfactory through its entire distance range, the night
effects becoming negligible.  Experimental data are given comparing the
performance of the transmission-line and loop antenna systems under nearly
identical conditions.  The paper includes a theoretical analysis of the
phenomena underlying the occurrence of night effects and how to eliminate
them.  (Author's abstract, formal literature, English language/USA abstract,






The Optical Behavior of the Ground for Short Radio WavesTitle Text
Feldman, C. B.Author Text
Proc. IRE, vol. 21, no. 6, pp. 764-801; June 1933.Source Text
Keyword Text
The role of the ground in radio transmission is first considered generally.  In
short wave propagation taking place via the Kennelly-Heaviside layer, only the
ground in the vicinity of the antennas is involved, and its effect may be
included in antenna directivity.  The utility of so ascribing the ground effect
exclusively to the terminals of a radio circuit rests on the applicability of
simple wave reflection theory in which the distance between the terminals
does not appear.  For this purpose, reflection equations similar to Fresnel's
equations for a nonconducting dielectric are employed with a complex index
of refraction.  The paper describes experiments undertaken to determine the
limit of applicability of these optical reflection equations and discusses the
results.  Particular emphasis is placed on the identification of direct and
reflected waves.  The existence of a surface wave, foreign to simple reflection
theory, is recognized with vertical antennas, when the incident wave is not
sufficiently plane.  At angles of incidence between grazing and the pseudo-
Brewster value the requirements of planeness are severe.  The relation of
optics to Sommerfeld's theory is discussed.  The experiments include tests
made with the aid of an airplane.  For short wave communication via the
Kennelly-Heaviside layer, use of the modified Fresnel equations is shown to
be justified.  These equations fail only at substantially grazing incidence and
then merge into the Sommerfeld ground wave solution.  The ground effect is
always to discriminate against radiation or reception at very low angles.  Two
methods of determining the electrical constants of the ground are described.
One comprises measurements of the elliptical polarization of the ground
wave, and is based on Sommerfeld's propagation theory.  The other is a
method of measuring at radio frequencies the conductivity and dielectric
constant of samples of ground removed from the natural state.  Suitable
agreement between the two methods is found if the nonuniformity and
stratification of natural ground is considered.  The sample method is also
used to determine the conductivity of ocean water.  (Author's abstract, formal







Field Strength Measurements and Directional Observations of High-




Rep. of Rad. Research in Japan, vol. 3, pp. 89-98; June 1933.  See also
Engin. Index, p. 903; 1933.
Source Text
Keyword Text
Measuring apparatus was designed and set up at Electrotechnical
Laboratory, Ministry of Communications, in Tokyo.  A vertical antenna was
employed in the measurements.  Calibration of the overall gain of the vertical
antenna and its tuning circuit was made by comparing it with a loop, taking
into consideration the effect of wave absorption due to surrounding objects.
(Univ. of Illinois abstract, formal literature, Japanese language/abstract,






Experimental and Theoretical Study of the Polar Distribution of Energy
in a Beam at Great Distance from the Sender
Title Text
Eckersley, T. L.Author Text
Marconi Review, vol. 43, pp. 1-11; July - August 1933.Source Text
Keyword Text
The question of difference between theoretical and observed values of energy
concentration from beam aerial array as revealed by recent experiments made
by Marconi Company in conjunction with British Post Office on transmission
from Marconi Beam station at Kilipheuval, South Africa.  (Science or







Synchronisation in Directive Aerial ArraysTitle Text
Kear, F. G.Author Text
Bureau of Standards J. of Research, vol. 11, pp. 123-139; July 1933.Source Text
Keyword Text
With the development of the TL aerial system for use with the radio range
beacon a new problem was encountered.  It became necessary to provide a
positive means of stabilizing the space pattern.  Slight detuning of the aerilas
would alter the course indications.  The extent to which detuning affects the
pattern is demonstrated in detail, and the limits to which the tuning must be
maintained are shown to be very rigid.  To overcome this difficulty two types of
excitation systems have been developed in which the stability of the space
pattern is independent of the aerial tuning to a marked degree.  Either a
parallel connected pair of lines 90º in electrical length or a series connection
of lines 180º in length is shown to possess this characteristic.  Experimental
data on several types of lines show the system to be practical for use along
the airways, and no sacrifice of the desirable features of the TL aerial is
required.  Tests of the system on actual airway range beacons show it to be
satisfactory.  (Author's abstract, formal literature, English language/USA







Watson-Watt, R. A.,Author Text
Nature, pp. 13-7, 1 July 1933.Source Text
Keyword Text
Since Teisserene de Bort established the fact that at heights of the order of
10-15 km., the more or less regular fall of air temperature with height ceases,
and that for some distance above this change point, the temperature is
substantially independent of height, it has become customary to treat our
atmosphere as divided into two shells.  The inner shell, in which convective
motion and turbulence are recognized as the dominant physical
characteristics, is now called the troposphere, and is separated from the
outer shell by the tropopause, the surface at which this well-defined change of
the lapse-rate of temperature occurs.  So far as the older meteorological
means of measurement were concerned, the outer shell, the stratosphere,
must--by mere defect of evidence--be regarded as comprising the whole
remainder of the sensible atmosphere.  More recently, however, it has
become convenient to admit a not very sharply defined division of the
stratosphere into an inner shell, retaining the name of stratosphere, and an
outer, probably beyond a height of about 35 km., called the ozonosphere.
This third shell, the dominant characteristic of which is its content of ozone,
is, despite the incompleteness of data and the small absolute magnitude of
the ozone content, of extreme importance in the radiation balance sheet of
the earth, and thence in determining the physical conditions of human
existence or non-existence on earth.  The most recent addition to this
systematic group, troposphere, stratosphere, ozonosphere, is the ionosphere,
a shell extending from a height of some 80 km., and having, as its dominant
physical characteristics, the special electrical properties which result from a
relatively high degree of ionization in the low-pressure gases which constitute
the atmosphere at these considerable heights.  (Scientific or engineering







Limiting Polarisation of Downcoming Waves Traveling Obliquely to the
Earth's Magnetic Field
Title Text
Baker, W. G., and Green, A. L.Author Text
Proc. IRE, vol. 21, pp. 1103-1131; August 1933.Source Text
Keyword Text
The paper, which is entirely theoretical, reaches the following main
conclusions:  (a) the polarisation of the downcoming wave tends to a definite
limit on leaving the Heaviside layer; (b) the shape of the ellipse of polarisation
is determined by the ratio of the wave frequency to the critical frequency and
by the angle between the direction of propagation and the lines of force of the
earth's magnetic field; (c) the orientation of the ellipse is such that the
principal axes are perpendicular to the direction of propagation; the major axis
is in the plane containing the direction of propagation and the direction of the
earth's magnetic field; (d) the sense of rotation of the electric vector is left-
handed when the direction of propagation of the ordinary ray makes an acute
angle with the earth's field, right-handed when the angle is obtuse; (e) it has
been shown possible by suitable transformations to predict the polarisation of
downcoming rays for any given distance and for any given direction from the
transmitter; (f) it is pointed out that in the Kennelly-Heaviside layer the true
direction of propagation is oblique to the wave-front.  Practically this suggests
that a wave propagated obliquely to the earth's field would be laterally
deviated, the amount of deflection depending on the gradient of ionisation in
the layer; (g) the relative attenuations of the "ordinary" and "extraordinary"
rays have been plotted for oblique propagation to the earth's field assuming
simple conditions.  (Science or engineering abstract, formal literature, English






Errors in Direction Finding with Loop AerialsTitle Text
Gloeckner, M. H.Author Text
(German:  D.V.L.)  See:  Department of Commerce PB54-595; August 1933.Source Text
Keyword Text
During the night as well as at dawn and dusk, incorrect beams were signaled
to aircraft.  The errors occur if the plane of polarization of the incoming waves
is swiveled through more than 90 degrees to the right or left from their normal
position and if the sky wave predominates at the same time.  Abstract
prepared at Headquarters Air Material Command, Wright Field, Dayton, Ohio.
(Science or engineering abstract, technical report including miscellaneous







Radio Direction Finder for Use on AirplanesTitle Text
Kramer, E.Author Text
Bureau of Standards Techn. News Bull., no. 194, p. 83; August 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Erreurs dans la détermination de la courbe d'érreurs quadrantale d'un
radiogoniomètre de bord ues à la forme l'antenne d'émission
Title Text
BelliniAuthor Text




Analysis of article by J. F. Coales, indexed in Engineering Index 1932, p. 385
from Instn. Elec. Engrs. - J.; September 1932; errors in determination of
quadratic error curves of ship radio compass due to form of emission aerial;
errors studied on radio compass due to form of emission aerial; errors studied
on radio compass of Bellini-Tosi type, installed between two chimneys of light
cruiser of 4400 tons.  (Science or engineering abstract, formal literature,






Errors in Direction-Finding Calibrations in Steel Ships Due to the Shape
and Orientation of the Aerial of the Transmitting Station
Title Text
Coales, J. F.Author Text
JIEE, vol. 73, no. 441, pp. 280-283; September 1933.  See also Wireless
Engineer, vol. 10, pp. 434-436; August 1933.
Source Text
Keyword Text
ABSTRACT NO. 1:  In this paper it is shown that, owing to the effect of the
ship on the incoming wave, a vertical magnetic field may, through re-radiation,
cause errors in the observed bearing taken with a wireless direction-finder.
Experiments show that in the case of calibrations carried out with a roof
aerial, if the receiving ship is not in line with the roof, errors of 1º or 2º may
arise if the roof is not symmetrical.  The error, however, decreases rapidly
with increasing distance from the transmitter, and also with increasing
frequency.  The expressions for these errors are then derived mathematically
and it is shown that they are closely allied to the ordinary deviation due to
"ship effect."  The error should be most marked in the direction of the electric
axis of the ship (that in which the deviation is zero, usually the fore-and-aft
line) and nonexistent at right angles to this.  The work was carried out in a
light cruiser with one of H. M. destroyers as transmitting ship, and this paper
has been prepared in H. M. Signal School.  ABSTRACT NO. 2:  Considers
the problem stated in title with particular reference to frequencies up to one
mc and shows that if the antenna of the transmitting ship radiates a horizontal
component, the error produced will be appreciable for short distances
between the D/F and the transmitter.  The effect is practically unnoticeable for
distances of over 20 wavelengths.  Error also decreases with increasing
frequency.  The error is produced by the ship acting as a loop capable of
receiving horizontal waves, and then reradiating the energy for pickup by the
D/F loop.  (Abstract No. 1 - Written for this publication by Southwest
Research, Abstract No. 2 - Univ. of Illinois abstract, formal literature, English






Radio Beacon Quadrant IdentificationTitle Text
Dunmore, F. W.Author Text
Bureau of Standards J. of Research, vol. 11, pp. 309-325; September 1933.Source Text
Keyword Text
Certain circumstances may arise, especially when near the radio beacon,
when a pilot may pass from one course or quadrant to another without his
knowlege of it.  When once so lost, he may wander many miles in an attempt
ot reorient himself, since the four courses are all practically identical, and two
of the four quadrants between the courses give identical indications.  This
paper describes a method of obviating this difficulty by transmitting a directive
signal composed of one dot in a westerly direction, a similar signal of two
dots in an easterly direction, three dots north, and four dots south.
Depending upon which set of these signals is the loudest, a pilot may
determine his general direction from the beacon.  Methods of transmitting
these signals with practically no interruption to the visual beacon signals and
during the station identification interruption of the aural beacon are described.
The change from the figure-of-eight transmission for the courses to the
unidirectional cardioid transmission may be accomplished either by changing
the point of coupling into suitable phasing sections in the transmission line
feeding the aerial or by superimposing on a figure-of-eight radiation through a
suitable hyubrid coil circular radiation in phase with the figure-of-eight
radiation.  Standard relays operated by a motor-driven dot-sending device
serve to make these changes.  In the latter method a simple reversing relay
serves to reverse the direction of transmission of the cardioid signals in a
given set of aerial systems.  (Author's abstract, formal literature, English






A Radio Compass Developed in H. M. Signal SchoolTitle Text
Horton, C. E., and Crampton, C.Author Text
JIEE, vol. 73, pp. 284-292; Disc. 292-294; September 1933.  See also
Wireless Engineer, vol. 10, pp. 434-436; August 1933.
Source Text
Keyword Text
The customary direction-finding procedure is to make use of the figure-of-eight
characteristic for taking the direction, the resolution of the ambiguity being the
subject of a separate operation usually involving the use of the cardioid
characteristic.  The direction finder developed by the authors is a combination
of the figure-of-eight reception with the cardioid under conditions which
ensure:  (1) that the minimum of the cardioid is coincident in direction with the
zero of the figure-of-eight; (2) that the cardioid is in quadrature with that of the
figure-of-eight.  The procedure adopted is to superimpose upon the figure-of-
eight a small cardioid which thus blurs the reciprocal bearing leaving the true
bearing unaffected.  Since only a small cardioid is needed it need not be
absolutely perfect and the fact that it is in quadrature with the figure-of-eight
means that the zero of this latter cannot be shifted by the superposition of
this cardioid.  If the main figure-of-eight is obtained from a rotating coil, the
cardioid is conveniently obtained from a coil at right angles rotating with it,
and associated with a stationary open aerial.  A theoretical discussion is then
given of the performance of the equipment on a ship, certain correcting
devices are referred to, and, finally, the installation and sea trials of the
equipment are described.  (Science or engineering abstract, formal literature,






Anti-Fading Aerials for BroadcastingTitle Text
Boehm, O.Author Text
Hochf:  tech. u. Elek :  akus, vol. 42, pp. 137-145, October 1933.Source Text
Keyword Text
The author points out that diminution of fading due to downcoming waves
interfering with the groundwave is minimised at a given distance by radiating
power from aerials at low angles only.  To achieve short-wave directivity in the
vertical plane without papreciable directivity in the horizontal plane, two 2-wire
feeders are hung at the ends of a cross-arm at the top of a mast.  Horizontal
radiators, forming a square, are attached to the feeders at the correct
positions, all carrying current in phase.  For long-waves, a disc aerial having
elevated horizontal resonating wires radiating from a central point, a
cylindricalaerial having vertical resonators in a circle and a vertical linear
radiator with a current node at the center are described.  Records indicating
reducting of fading at a distance with the use if improved aerial systems are
given.  (Science or engineering abstract, formal literature, German






Performance Test of Radio Systems of Landing AidsTitle Text
Diamond, H.Author Text
Bureau of Standards J. of Research, vol. 11, pp. 463-490; October 1933.Source Text
Keyword Text
The system is comprised essentially of three elements giving the aircraft
knowledge of its position in the three dimensions:  (1) the runway beacon,
functioning like a radio range beacon on a smaller scale, enables it to aim at
the airport and keep over the landing runway; (2) the landing beam guides it
along a specified gliding path till it touches ground accurately on the
aerodrome; (3) the marker beacons signal the aircraft's crossing of two
boundaries in approaching the aerodrome.  Further, an approximate indication
of distance from the landing ground is obtained from the runway beacon,
being operated by the A.V.C. on the runway beacon receiver.  If (1) fails,
approximate location is obtained from the radio range beacons and
approximate orientation from the the compass.  The directional effect in
receiving the landing beam permits more accurate orientation of the aircraft
along the landing runway.  If (2) fails, the marker beacon and the "zero signal
zone" over the runway beacon tell the pilot the limits of the landing ground.
He can then fly away a known distance and height (using the distance
indications as a check) and return along a suitable gliding path.  If (3) fails,
the distance indicator and altimeter permit him to reduce speed on
approaching the ground.  This ability of the system to function with any two
elements alone yields an effective margin of reliability.  The present paper
describes specially the application of the system in practice, including
development of the aircraft receiving equipment; and flight tests, including
hooded landings with three and with only two of the elements of the system in
action.  (Science or engineering abstract, formal literature, English






Examination and Test of RCA Victor Company CXC H.F. Direction
Finder, Serial No. 2
Title Text
Greenleaf, S. A.Author Text




CXC Direction Finder; Radio Direction Finders (HF); Radio Direction Finders-
Tests.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Electrical Disturbances Apparently of Extra-Terrestrial OriginTitle Text
Jansky, K. G.Author Text
Proc. IRE, vol. 21, pp. 1387-1398; October 1933.Source Text
interferenceKeyword Text
Electromagnetic waves of an unknown origin were detected during a series of
experiments on atmospherics at high frequencies.  The data obtained from
the directional records taken of these waves for a period of over a year show
that the horizontal component of the direction of arrival changes
approximately 360º in about 24 hours in a manner that is accounted for by the
daily rotation of the earth.  Further, the rotation of the earth about the sun
accounts for the manner in which the time at which these waves are a
maximum and the direction from which they come at that time change
gradually throughout the year.  These facts lead to the conclusion that the
direction of arrival of these waves is fixed in space:  i.e., they come from
some source outside the solar system.  Although the right ascension of this
source can be determined form the data with considerable accuracy, the error
not being greater than ±7.5º, the limitations of the apparatus and the errors
that might be caused by the ionised layers of the earth's atmosphere and the
attenuation of the waves in passing over the surface of the earth are such that
the declination of the source can be determined only approximately.  Thus the
value obtained might be in error by as much as ±30º.  The data give for the
coordinates of the region from which the waves seem to come a right
ascension of 18 hours and a declination of -10º.  (Author's abstract, formal






Design, Fabrication, and Test of Automatic and Manually Operated
Ground Direction Finders
Title Text
Kruesi, G. G.Author Text
Army Air Force, Wright Field, Dayton, Ohio, 31 October 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Beacons for Aerial NavigationTitle Text
MiocheAuthor Text
Anna les des P.T.T., vol. 22, pp. 841-873; October 1933.Source Text
Keyword Text
ABSTRACT NO. 1:  A general discussion of aerial navigation using fixed and
rotating beacon systems; advantages and limitations of each system are
given.  ABSTRACT NO. 2:  The author first considers radio beacons with fixed
fields and discusses the 4-course beacon of the Bureau of Standards, the
system of the Société d'Éntreprises Électrotechniques and the 12-course
system of the Bureau of Standards.  In the section dealing with radio beacons
with rotating fields the systems of the Société Francaise Radioélectrique and
of Loth are described.  Interference-field methods are also dealt with.
(Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or







Compact Direction Finders for Atmospheric DisturbancesTitle Text
Burgess, W. B.Author Text
Proc. IRE., vol. 21, p. 1518; November 1933.Source Text
Keyword Text
ABSTRACT NO. 1:  This is an abstract of a paper presented before the IRE,
Washington Section.  The author presented first a summary of methods used
in the directional study of atmospherics.  A compact D/F was described for
12 kc.  ABSTRACT NO. 2:  "Compact Direction Finders for Atmospheric
Disturbances" was the subject of a paper by W.B. Burgess of the U.S. Naval
Research Laboratories.  The author presented first a summary of methods
previously used in the directional study of atmospherics emphasizing that
when multiple sources are involved, integrating devices are less satisfactory
than taking bearings on the individual crashes.  A compact direction finder
was described.  It employes a cathode ray tube and a receiver unit having
fixed loops of small dimensions.  It is operated on a fixed frequency of 12 kc
and requires a field intensity of 8 mc per meter per centimeter of deflection of
the cathode ray at maximum intensity.  By comparison with the output of a
local calibrated oscillator and attenuator, field strengths are readily
computable up to about one volt per meter.  Bearings uncalibrated with
respect to intensity may be taken on atmospherics of much greater field
strength.  Tests indicate an inherent instrumental accuracy of direction of two
degrees.  The problems of shielding of circuits and the substantial elimination
of regenerative effects were discussed.  Iron shields were found necessary
and the voltage gain of the amplifier was approximately nine million.  The
apparatus is being used by U.S. Navy in the study of atmospherics and
meteorological conditions.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract
No. 2 - IRE abstract, formal literature, English language/USA abstract,






The Position at Sea by Radio Goniometric Bearings Taken on BoardTitle Text
De Blavous, P. V.Author Text
Hydrographic Revue, vol. 10, pp. 87-109; November 1933.Source Text
Keyword Text
A complete discussion of the mathematics of position-finding from true
bearings over a long distance.  (Univ. of Illinois abstract, formal literature,






Blind Landing of AircraftTitle Text
Kramar, E.Author Text
E.N.T., vol. 10, pp. 451-453; November 1933.Source Text
Keyword Text
The original radio beacon system of landing aims at guiding the aeroplane
along a line of equal itensity of the ultra hf field from the ground station.  The
line of normal intensity is sharply inclined to the horizontal at the point
whence landing is commenced, and approaches the ground tangentially.
Under certain conditions, the maximum safe gliding angle may be exceeded
at the commencement of the descent or, near its completion, the necessary
height to clear neighboring obstacles may be too quickly lost.  It is better to
choose a gliding path along which the selected field-intensity gradually
increases with time according to a fixed law, e.g. linearly.  Descent
commences at  2/3 rds normal intensity and variation of speed and initial
height are of much less consequence.  (Science or engineering abstract,






New Field for Ultra-Short WavesTitle Text
Kramar, E.Author Text
Proc. IRE, vol. 21, pp. 1519-1531; November 1933.Source Text
Keyword Text
Some time ago A. Esau and W. M> Hahnemann referred to the applications
of ultra-short waves and to their suitability for a precise bundling of radiation.
In the meantime, other authors have discussed the same subject.  The
present paper describes the use of this kind of waves in connection with radio
beacons.  A new method of forming a guide ray by keying the reflectors is
stated.  The dependence of the guide ray upon size, spacing, and number of
reflectors is measured.  There is no distortion due to reflections.  A
description is given of the use of the radio range beacon for blind landing of
aeroplanes in thick weather.  Simultaneous visual and aural reception in the
aeroplane is possible without changing the method of keying the transmitter.
(Author's abstract, formal literature, English language/USA abstract,










Zeits. f. tech. Physik ., vol. 14, pp. 518-522; November 1933.  See also
Wireless Engineer, vol. 11, p. 96; 1934.
Source Text
Keyword Text
ABSTRACT NO. 1:  Description of D.V.L. investigation at 178 meters with 10
km between transmitter and receiver.  To decrease the effects of ground-wave,
the transmitting antenna was a horizontal dipole oriented at right angles to the
unbalanced receiving antenna.  Night and twilight-errors were observed up to
90º.  The phase variations are due to three types of changes:  (1) the rapid
and slight change of the earth's magnetic field (affecting the magnetic double-
refractions in the ionosphere); (2) change in the electron and carrier densities
at the point of reflection in the ionosphere; (3) changes in path length of the
ionospheric waves.  ABSTRACT NO. 2:  The author describes polarisation
measurements made on directional fluctuations in wireless direction finders
due to night and dawn effects, with particular reference to air navigation.  The
investigation is carried out with a Braun tube, and oscillograph records are
reproduced to show the polarisation of the ionosphere wave.  It is shown that
distortion is produced by the refraction process at the first layer.  (Abstract
No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or engineering







A Radio Direction Finder for Use on AircraftTitle Text
Hinman, W. S.Author Text
Bureau of Standards J. of Research, vol. 11, pp. 733-741; December 1933.
See also Preliminary Report in Bur. Stand. Tech News Bull.; Proc. IRE, vol.
22, no. 1, pp. 117-118; January 1934.
Source Text
Keyword Text
A new type of radio direction finder is described which does away with
phasing difficulties by using a single loop antenna having a field pattern
modified by dissymmetry in the loop-antenna circuit.  Visual indication of the
"course" is given, and the direction finder is bilateral and unidirectional.  The
indication of the "course" is not distorted at any volume level, including
complete overload.  The characteristics of the incoming signals are not
destroyed when "on-course" indications are received, but a loud audio note is
produced when the loop antenna is turned either side of "course."  The
direction finder may be added as a unit to any radio receiving set.  It operates
on any received signal, with modulated or unmodulated waves.  The
sharpness of indication is readily controllable.  This direction finder is based
on the idea of reversing a dissymmetrical loop antenna with respect to
ground, thereby producing two equal but opposite distorted field patterns.
This is accomplished by alternately grounding the ends of a loop antenna
through rectifier tubes and applying the voltage induced in the loop antenna by
a radio wave to a radio receiver.  The output of the radio receiver is also
applied to these rectifier tubes, and a zero-center course indicator is so
connected that when the loop antenna is grounded at one end, the course
indicator deflects right in proportion to the voltage induced in the loop antenna
for that condition.  When the loop antenna is grounded at the other end, the
course indicator deflects left in a similar manner.  Thus the course indicator
shows directly a comparison of the two field patterns, and gives zero-center
course indication.  Flight test were made using broadcasting stations of
Washington, D.C., and Baltimore, Md.  Steady and accurate bilateral
indication of "course" was given, as well as positive localizing action (by the
reversal of the course indicator action).  The early models contributing to the
final development are briefly discussed and their circuit arrangements are
given where of interest.  (Author's abstract, formal literature, English






On Directional Observations of Long-Distance Short-Wave Stations and




Rep. of Rad. Res. in Japan, vol. 3, pp. 251-258; December 1933.Source Text
Keyword Text
Directional observations on some short-wave stations outside the skip
distance show that waves may arrive from directions deviating from the true by
more than ten degrees, or even several decades, at almost regular times of
the day these deviations being largest for stations near the antipodes.  These
large deviations seem to be due to scattered waves from the ionised medium
about a transmitting station.  It appears that the ionosphere is made up of
ionic clouds of a complicated nature in which scattering plays an important
part in the propagation of short waves.  For communications with Rio de
Janeiro and Buenos Aires, stations in Japan might adopt such a bearing of
beam transmitting aerial as would give more effectual response than is given
by the true bearings of these stations at any given time.  (Science or
engineering abstract, formal literature, Enlish language/Japanese abstract,






On the Transmission of Short Waves through the North-Polar Night ZoneTitle Text
Nakai, T., and Nakagami, M.Author Text
Rep. of Rad. Res. in Japan, vol. 3, pp. 259-266; December 1933.Source Text
Keyword Text
This paper is a preliminary report on field-strength measurements and
directional observations carried out a Hiraiso between December, 1932, and
February, 1933, with short waves from the New York and Rio de Janeiro
stations, both of which were supposed to propagate through the polar night
zone at the North Pole.  The experiments show that the waves from these
stations rarely come from the true direction.  It appears that short waves are
very difficult to propagate through the north-polar night zone, though details in
regard to the ionisation in this zone are still unknown.  (Science or
engineering abstract, formal literature, English language/Japanese abstract,






Report of Tests of Simon Direction and Distance Finders (D1-5)Title Text
Schrenk, M. H.Author Text
USN, NRL Report No. R-1008; 15 December 1933.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including iscellaneous government published material, English






Electrical Properties of Sea-Water for Alternating CurrentsTitle Text
Smith-Rose, R. L.Author Text
Proc. Roy. Soc., vol. 143, pp. 135-46, 4 December 1933.Source Text
Keyword Text
This paper describes a laboratory investigation of the electrical properties of
sea-water under a.c. conditions, with particular reference to radio frequencies.
 A summary of previous work carried out at various frequencies up to 1100 kc.
is given, and the experiments described afford a confirmation of the more
recent results of this work together with an extension of the range of
frequencies to 10,000 kc.  It is concluded that the specific conductivity of sea-
water obtained from the English Channel increases from 3.9 x 1010 e.s.u. at a
frequency of 500  to 5.4 x 1010 e.s.u. at a frequency of 10,000 kc. and at a
temperature of 20 degrees C.  (The corresponding resistivity values are 23 and
16.5 ohm-cm. respectively.)  Evidence is given in the paper for concluding that
in determining the current flowing in the sea-water within the above frequency
range, the part played by the dielectric constant is negligible in comparison
with the effect of the conductivity.  The actual value of the dielectric constant
is probably above 80 as for distilled water, the very high apparent values
obtained at audio and at low radio-frequencies being attributed to the effect of
polarization films formed at the contact between the electrolyte and the
electrodes.  Measurements of the conductivity carried out at different
temperatures indicate that between 0 degrees C. and 40 degrees C., the
mean temperature coefficient is about +2.7 percent per degree C.  A sudden
decrease in the conductivity was observed to occur at a temperature of about -
2 degrees C., and below this transition point the temperature coefficient has a
much smaller value.  (Author's abstract, formal literature, English






Earth Potential MeasurementsTitle Text
Southworth, G. C.Author Text
Proc. IRE., vol. 21, pp. 1740-1748; December 1933.Source Text
Keyword Text
The paper contains an account and some graphical records of daily and
seasonal variations in earth surface potential gradients which were measured
during the Polar Year on seven observation stations in the U.S.A.  The
technique of measuring the potentials was essentially that of connecting a
recording voltmeter into the crust of the earth at two points and measuring the
prevailing voltages.  If two lines at right angles are used, magnitude and
general direction of the voltage gradientdients can be determined.  The
magnitude of diurnal earth potential variation seems to be related to the
homogeneity of the subsoil; the relation between earth potential gradients and
geological formations requires further study to lead to more definite results;
the nature of the earth potential disturbances also requires further research for
its elucidation.  (Science or engineering abstract, formal literature, English






New Radio Aid to Navigation (Cathode Ray D.F.)Title Text
Borkowetz, G., and Hagen, A.Author Text
Wireless World, vol. 35, p. 76, 1934.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Small Vertical Antenna for Improving Sharpness of Goniometer
Minimum, Used Also for Sense Determination
Title Text
Bourgonnier, C., and Durepaire, M.Author Text
Funk. Tech. Monatshefte, vol. 1, p. 43; 1934.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






A Direct-Reading Direction FinderTitle Text
Braillard, P., and Marique, J.Author Text







Direction Finder for SubmarinesTitle Text
Ende, W., and Gloeckner, M. H.Author Text
Electrician, London, England; vol. 112, p. 511; 1934.Source Text
UKKeyword Text
Equipment, developed by Maroni's Wireless Telegraph Co., in conjunction
with British Naval Authorities; it employs telescopic aerial system, with which
it is possible, when traveling submerged to take bearings on any known land-






New Radio Aid to Navigation; Cathode-Ray D.F.Title Text
Ende, W., and Gloeckner, M. H.Author Text
Wireless World, vol. 35, p. 761; 1934.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






The Shield of a Horizontal Receiver Lead Coupled Symmetrically to Two
Vertical Antennas to Avoid Errors in Adcock-Type System
Title Text
Gothe, A.Author Text
Hochf:  Tech. u. Elek :  akus, vol. 43, p. 43; 1934.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal










Hoch:  Tech. u. Elek :  akus, vol. 44, p. 215; 1934.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal










Marconi Revue, no. 49, p. 27; 1934.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Elimination of Night Effect with a Pulse TransmitterTitle Text
Eckersley, T. L.Author Text
Marconi Revue, vol. 46, pp. 12-16; January-February 1934.  See also
Wireless Engineer, vol. 11, p. 470; May 1934.
Source Text
Keyword Text
A method of eliminating night effect in D/F described.  The transmitted signal
consists of short, spaced pulses.  The received signals are displayed on a
cathode-ray tube, vertical deflection being caused by the receiving signals and
horizontal deflection by a sawtooth wave which is synchronized with the
reception frequency of the transmitted pulses.  A succession of signal peaks
is thus obtained on the c-r tube screen, representing the direct signal and the
various echoes.  The bearing is obtained by rotating the loop or goniometer
search coil until the direct-ray signal vanishes.  (Univ. of Illinois abstract,







The Determination of the Direction of Arrival of Short Radio WavesTitle Text
Friss, H. T., Feldman, C. B., and Sharpless, W. M.Author Text
Proc. IRE, vol. 22, pp. 47-78; January 1934.Source Text
Keyword Text
ABSTRACT NO. 1:  Phase-difference method of reception with two antennas.
Discussion of relation between delay and vertical angle of reception.  Diversity
effect.  Pulse transmission.  ABSTRACT NO. 2:  The direction with which
short waves arrive at a receiving site is determined either from the phase
difference of the received wave at two points, or from the difference in output of
two aerials having contrasting directional field patterns.  With the latter
method two integrating recorders are used.  With the former method either a
phase-changer is used (with a null method), or a moving-picture camera in
conjunction with a kathoderay oscillograph.  This last arrangement requires
the transmission of short-time pulses in place of a continuous carrier, and
permits the resolution of the composite wave into components separated in
time.  It is found that the direction of arrival of any single component does not
change erratically, and that the components of greater delay arrive at the
higher elevation.  They may spread over as much as 20º, or less than 1º, in
the vertical plane; the extreme angles measured were 8º and 38º.  In the
horizontal plane the components depart only a few degrees from the great
circle path; angular spreads up to 4º have been observed.  The angular spread
may also be measured without using pulses.  Equipments responsive to the
horizontal and the vertical components of the electric field respectively yield
results in agreement.  The methods were tested and the results quoted were
obtained on transatlantic signals.  The use of highly-directional receiving
aerials for improving the quality of radio-telephone links is discussed.
(Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or
engineering abstract, formal literature, English language/USA abstract,






The Use of Long-Distance Radio Direction-Finding BearingsTitle Text
Laprote, F.Author Text
Comptes Rendus, vol. 198, pp. 447-449; 29 January 1934.Source Text
Keyword Text
A method of great accuracy than that usually employed is developed for
calculating the position of a ship or aeroplane from wireless signals received
from stations whose position is known.  The calculations are fairly simple.
(Science or engineering abstract, formal literature, French language/abstract,






Rectangular Short-Wave Frame Aerials for Reception and TransmissionTitle Text
Palmer, L. S., and Taylor, D.Author Text
Proc. IRE, vol. 22, pp. 93-114; January 1934.Source Text
Keyword Text
Previous work on the optimum dimensions of tuned rectangular frame aerials
for the reception of short waves has been continued, and the theory has been
extended to include an additional condition, the fulfullment of which results in
a large frame current.  The analogous problem of the optimum dimensions of
a tuned rectangular transmitting frame actuated by a local oscillator has also
been investigated, and the critical dimensions for maximum frame current
have been deduced from the theory, and tested experimentally.  (Author's
abstract, formal literature, English language/USA abstract, document not






The Action of a Tuned Rectanular Frame when Transmitting Short WavesTitle Text
Palmer, L. S., and Taylor, D.Author Text
Proc. Phys. Soc., vol. 46, part I, pp. 62-75; Disc., pp. 87-90; 1 January 1934.Source Text
Keyword Text
The work described in this communication is a continuation of a paper on the
action of a tuned rectangular frame aerial when receiving short waves.  The
present development deals with the somewhat similar problem of the action of
a tuned rectangular frame aerial when transmitting short waves.  Experiments
are described which show that a variation of the frame-dimensions affects
both the frame current and the radiation, and that these quantities will only
attain their maximum values if the frame dimensions are suitably adjusted.  A
theory is developed to account for the observed phenomena, and equations
are obtained the solutions of which give approximately the necessary
conditions for maximum  frame current and amximum radiation.  (Author's







The Current Distribution around a Short-Wave Frame AerialTitle Text
Palmer, L. S., Taylor, D., and Witty, R.Author Text
Proc. Phys. Soc., vol. 46, Part I, pp. 76-87; Disc.; pp. 87-90; 1 January 1934.Source Text
Keyword Text
On the assumption that an initial oscillation in any part of a frame aerial is
propagated round and reound the frame an infinite number of times in both
directions, with the consequent formation of stationary waves, a theoretical
expression is obtained for the value of the current in any part of the frame.
From the expression so obtained the positions and magnitudes of the current
antinodes are deduced.  The antinodes are fixed in space and are
independent of the orientation of the frame to the wave-front.  The current at
any point of a frame consequently varies as the frame revolves in its own
plane.  Experimental results are described which verfiy the conclusions
concerning the positions of the antinodes and the effects produced by a
revolving frame.  Other experiments are in progress to test the deductions
concerning the magnitudes of the currents at the antinodes.  (Author's







Naval Wireless CommunicationsTitle Text
Shearing, G.Author Text
JIEE, vol. 74, pp. 11-31; January 1934.Source Text
Keyword Text
A brief history is given of the use of radio equipment in the Navy since 1896
and modern service requirements are stated.  Transmitters and receivers for
ship and shore are discussed, and details are given in connection with aerial
trunks and receiving cables, aerials and aerial interference and power
supplies.  Regarding direction-finding there are sections of the paper
concerned with errors, various aerial systems, cable systems, goniometers,
adjustments and corrections of D/F apparatus, and an automatic direction-
finder.  A comprehensive résumé of recent developments in transmission and
reception is given, and there is a brief discussion on International Radio
Conference.  (Science or engineering abstract, formal literature, English






Guidage radioélectrique des aeronefsTitle Text
Bardot, F.Author Text
Revue de l'Armée de l'Air, no. 56, pp. 265-282; March 1934.Source Text
Keyword Text
Review of methods and equipment used for radio direction finding on modern
aircraft.  (Science or engineering abstract, technical report including
miscellaneous government published material, French language/abstract,






UHF Radio Communication System (17 Cms)Title Text
Clavier, A.Author Text
Onde Elec., vol. 13, pp. 101-125; March 1934.Source Text
Keyword Text
General properties of UHF waves:  description of oscillation tubes and
detection devices.  Description of electro-optical system to concentrate the
beam.  Description of apparatus and of parabolic reflectors.  (Univ. of Illinois







The Polarization of Sky Waves in the Southern HemisphereTitle Text
Green, A. L.Author Text
Proc. IRE, vol. 22, pp. 324-344; March 1934.Source Text
Keyword Text
In the Southern Hemisphere, and for directions of propagation of downcoming
waves very nearly parallel to the lines of force of the earth's magnetic field, the
constants of polarization of sky waves deviated by the ionosphere at heights
ranging between 94 and 262 km have been measured.  At all times the
polarization was very nearly circular and right-handed.  During the sunrise
period, when measurements were thought to be liable to least error, the
average value of the ratio of component alternating forces in the downcoming
wave was found to be 1.4, the abnormally polarized component being greater
than the normally polarized.  The angular phase difference between the
components was -84 degrees, the normal component leading the abnormal in
time, and teh sense of rotation of the resultant magnetic vector in the
downcoming wave being clockwise.  At other times, when the experimental
conditions were not quite so suitable, due to the presence of multiple
reflections and to phase and amplitude changes of the sky waves, the mean
constants of polarization were 1.08 and -89.6 degrees, respectively, again
showing circular right-handed polarization.  The experimental conditions were
carefully made similar to those of Appleton and Ratcliffe in England, these
authors having found circular and left-handed polarization for directions of
transmission along the lines of force of the earth's magnetic field.  Their
prediction that observations in the Southern Hemisphere for propagation
against the lines of force of the earth's field should show circular polarization
with a right-handed sense of rotation, has therefore been verified.  As the
production of magneto-ionic phenomena, including the differential absorption
in the ionosphere of the right-handed and left-handed components of an
incident plane polarized wave, with the return to the earth of only one
component in each hemisphere, it may noe definitely be stated that the origin
of abnormal polarization in sky waves is to be linked up with the earth's
magnetic field.  The practical application is to radio direction finding, where it
has been found that night errors are due to the abnormally polarized
component of magnetic force in downcoming waves.  It is therefore to be
expected that night errors in bearings should be great for directions of
propagation parallel to the lines of force of the earth's field, and less for
directions perpendicular to them.  (Author's abstract, formal literature, English







Measurements and Discussion of Radiation from Ship StationsTitle Text
Marique, J.Author Text
Onde Elec., vol. 13, pp. 149-156; March 1934.Source Text
Keyword Text
ABSTRACT NO. 1:  From Sommerfeld's and Watson's formula, the author
has calculated the radiated power and effective height of antennas on ships.
Coastal reflections are discussed.  ABSTRACT NO. 2:  By the application of
the Sommerfeld/van der Pol and the Watson/Eckersley propagation formulae
to field-strength measurements made on certain ships cruising in the eastern
end of the English Channel the author determines the effective height of the
aerials and the power radiated.  A table is given comparing the results in
terms of the ratio of effective height to geometrical height for the two
propagation formulae for various cases.  An interesting feature of the result sis
that very high values for effective heights are obtained when the ships
measured are just off Dover.  All the measurements were made in Brussels,
and it is suggested that this apparent increase is best explained by reflection
of the waves from the cliffs of Dover.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Science or engineering abstract, formal literature,






Elimination of Phase Shifts between the Currents in Two AerialsTitle Text
Roder, H.Author Text
Proc. IRE, vol. 22, pp. 374-394; March 1934.Source Text
Keyword Text
If two aerials (vertical radiations) are fed through transmission lines from a
common rf supply, then phase shifts between the currents in the aerial will
occur if one aerial varies in capacity or resistance.  This will result in a
change of the horizontal radiation pattern.  As shown in the paper these
phase shifts can be eliminated by a certain method of tuning the circuits.  The
degree of phase compensation attainable, however, depends on the
attenuation of the transmission line.  Compensation of phase shifts is also
possible if an artificial line is inserted at the sending end for reasons of
making the effective electrical length of the transmission line any value
desired.  The results of the experimental investigation were found to be in
good agreement with the theoretical analysis.  (Author's abstract, formal







Direction Finding Recorder C76Title Text
BarnerAuthor Text
(German:  D.V.L.)  See:  Air Document Index No. R4013 F256-274; April 1934.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German








Onde Elec., vol. 13, pp. 172-188; April 1934.Source Text
Keyword Text
ABSTRACT NO. 1:  Description of an apparatus to measure radiation, and a
discussion of its precision.  ABSTRACT NO. 2:  An account of the principles
of apparatus used for field-strength measurements is succeeded by a short
description of the apparatus employed by the Laboratoire National de Radio-
électriciteé.  This is of normal type, with a receiver covering a wave-length
range from 100 to 3000 m, a standard signal generator with attenuator and
also recording apparatus.  The application of this apparatus to the study of
transmitters, aerials, antiparasitic arrangements, etc., is discussed and
examples are given of results that have been obtained in measurements of the
field of (a) the Eiffel Tower transmitter at numerous points covering the whole
of France, and (b) the Radio-Paris transmitter at point in France and in the
Mediterranean.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -
Science or engineering abstract, formal literature, French language/abstract,






Radio Communications between 100 and 1000 KilometersTitle Text
Kolesnikov, V.Author Text
Onde Elec., vol. 13, pp. 271-276; April 1934.Source Text
Keyword Text
ABSTRACT NO. 1:  Experimental data and formulas to choose the proper
wavelength and power.  ABSTRACT NO. 2:  After a discussion as to the
advantages of short waves for communication over distances between 100
and 1000 km the author gives graphs and forulae obtained from a
consideration of the data available from various sources for the determination






Impulse Indicating Device for Radio BeaconsTitle Text
Kramer, E.Author Text
E. N. T., vol. 11, pp. 152-154; April 1934.Source Text
Keyword Text
In this arrangement two complementary signals are arranged to give a visual
indication on a dc instrument as well as an aural indication on a pair of
telephones.  The received signal from the complementary rays is fed to a
transformer across the primary of which is connected the telephones:  from
the secondary the signal is rectified and passed through another transformer
to a gavanometer which is heavily damped and of which the sensitivity is such
that it responds only to the first impulse.  (Science or engineering abstract,







Propagation of High-Frequency Currents in Ground Return CircuitsTitle Text
Wise, W. H.Author Text
Proc. IRE, vol. 22, pp. 522-527; April 1934.Source Text
Keyword Text
The electric field parallel to a ground return circuit is calculated without
assuming that the frequency is so low that polarization currents in the ground
may be neglected.  It is found that the polarization currents may be included
by replacing the r in Carson's well-known formulas by a revised expression.
The problem to be solved is that of calculating the electric field parallel to an
alternating current flowing in a straight, infinitely long wire placed above and
parallel to a plane homogeneous earth.  Carson's derivation of this field is
based on three restricting assumptions:  (1) the ground permeability is unity;
(2) the wave is propagated with the velocity of light and without attenuation;
(3) the frequency is so low that polarization currents may be neglected.  The
first of these restrictions is usually of no consequence and the formula would
be quite complicated if the permeability were not made unity.  As pointed out
in a latter paper by Carson the second restriction amounts merely to
assuming reasonably efficient transmission.  The effect of the third restriction
begins to be noticeable at about 60 kc.  The object of the present paper is the
removal of the third restriction.  In John R. Carson's paper, "Wave propagation
in overhead wires with ground return," Bell Sys. Tech. Jour., vol. 5, pp. 539-
554; October 1926, it is stated that the propagation constant is assumed to
be a very small quantity in cgs units.  Since this follows from the second and
third restrictions it cannot be classed as a separate restriction.  The second






Marconi Direction Finder Type D/F 6.9CTitle Text
Ewen, H.a., and Woods, F.Author Text




The article discusses problems and experimental results leading to the
design of a direction finder developed by the Marconi Co. for submarines.
(Univ. of Illinois abstract, formal literature, English language/abstract,






Ionized Gas Modulator for Short Radio WavesTitle Text
Linder, E., and Wolff, I.Author Text
Proc. IRE, vol. 22, pp. 791-793; June 1934.Source Text
Keyword Text
ABSTRACT NO. 1:  A glow discharge tube is placed between the transmitting
and receiving paraboloids to act as a 10 centimeter modulator.  It has been
found that a gas changes its absorption and index of refraction for
electromagnetic waves when its degree of ionization is changed. (See Keck
and Zenneck, Hoch Frequenz und Electroakustik , vol. 40, p. 153, 1932)
ABSTRACT NO. 2:  Attempts to amplitude-modulate oscillators of the
Barkhausen or magnetron type usually result in a considerable amount of
attendant frequency modulation.  In the system of modulation described in
this paper the radiation from the source is formed into a parallel beam which
is intercepted by some material whose absorption for the waves can be
varied.  If the amount reflected back is so small as to cause practically no
reaction on the source we then have a pure amplitude-modulation system
except for the small amount of frquency modulation due to the change of
phase of the wave in passing through the modulator.  It has been found that a
gas changes its absorption and index of refraction for electromagnetic waves
when its degree of ionisation is changed.  Under practical conditions it is
found that for a 10 cm wave about 100 percent modulation can be obtained
using a path length of 20 cm in the gas with an accompanying change of
index of refraction of 0.3 above and below that of the gas ionised with direct
current.  Under these conditions the frequency modulation amounts to about
π X the modulating frequency, which is satisfactory, for many purposes.
(Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or
engineering abstract, formal literature, English language/USA abstract,






Measurement of the Angle of Incidence at the Ground of Downcoming
Short Waves from the Ionosphere
Title Text
Wilkins, A.F.Author Text
JIEE, vol. 42, pp. 582-588; June 1934.Source Text
Keyword Text
The paper describes a method of measuring the angle of incidence of
downcoming short waves in which the phase difference between the emf's in
two similar horizontal aerials at the same height above the ground is
determined fro the trace on the fluorescent screen of a cathode-ray
oscillograph, to the deflecting plates of which are applied the two aerial emf's
after similar amplification by receivers of the types developed at the Radio
Research Station for cathode-ray direction finding.  As the main object in view
is the measurement of the downcoming angles of 20-meter waves from
Lawrenceville, New York, working on the radio-telephone circuit to London,
the aerial system used is designed for most efficient operation on this
wavelength; but it is found quite practicable to use it on wavelengths up to 64
meters and also for signals from directions not widely divergent from that of
the straight line at right angles to the aerials.  The results obtained show that,
over the period January-April, 1933, one main ray accompanied by other and
smaller-amplitude rays is, in general, received at Slough from the 20-meter
Lawrenceville stations during their normal working period.  The average angle
of incidence of this main ray is 72º (measured to the normal to the ground).
Throughout the first four months of the year, the angle of incidence remained
fairly constant over the working period, but, from about the beginning of April,
1933, the angle of incidence of the one main ray which was still present
began to grow throughout the day.  At the commencement of transmission, at
noon GMT, the angle of incidence is of the same order as that obtaining
throughout the day in the "winter" months.  The angle increases gradually
until values of 80º to 85º are obtained towards sunset.  A drop in average field
strength of the transmission has also been noted since April.  The deduction
that one main ray accompanied by smaller-amplitude rays is generally
present in the downcoming radiation from Lawrenceville has been confirmed
by the preliminary results of some short duration 20-meter pulse






Echoes of Radio WavesTitle Text
Janco, N.Author Text
Proc. IRE, vol. 22, no.7, pp. 923-925, July 1934.Source Text
Keyword Text
Tries to explain long-delay (3 to 30 sec) echoes by trapping of wave between
E and F layers.  (Abstract from Larry Manning's Bibliography of the
Ionosphere, published by Stanford University, formal literature, English






Maintaining Directivity of Aerial ArraysTitle Text
Kear, F. G.Author Text
Proc. IRE, vol. 22, pp. 847-869; July 1934.Source Text
navigation, radio range, amplitude comparisonKeyword Text
When a directive aerial array is used to maintain a certain minimum of signal
in a given direction, or when a group of arrays is employed to provide
intersecting space patterns, such as in the radio range beacon, it becomes
necessary to maintain an accurate and constant relation between the phase
and magnitude of the several aerial currents.  Slight detuning effects in one
aerial of a group will seriously alter the pattern.  To overcome this trouble, a
means of excitation has been developed which will hold a constant
predetermined relationship between the various currents regardless of wide
changes of aerial tuning.  In brief, the system involves the use of constant-
current transmission lines built out with artificial sections to either (a) 90º in
length and connected in parallel, or (b) 180º in length and connected in
series.  Experimental data show the system to function satisfactorily and to
be decidedly noncritical in adjustment.  The new airways radio range beacon
stations are using the arrangement with marked success and several







A Note on the Deviation of Observed Bearings in High-Frequency Long-
Distance Transmission
Title Text
Namba, S., and Tukada, T.Author Text
Rep. of Rad. Res. in Japan, vol. 4, pp. 10-11; July 1934.  See also Wireless
Engineer, vol. 12, p. 218; April 1935.
Source Text
lateral deviation, antipodeKeyword Text
According to the results of protracted experiments, fluctuations in the
direction of arrival of HF waves transmitted from stations at moderate
distances (2000 to 10,000 km) are generally of the order of about ±5º.  From
the results of calculations described in the present paper and also from
experimental evidences obtained in moderate-distance transmissions, it is
concluded that the "deviated energy" (deviated at ionoisphere from the great
circle plane) plays an important role when the transmission distance exceeds
16,000 km.  At a distance of 18,000 km the energy may arrive at the receiver
almost equally from any direction throughout 360º, so far as the effect of
attenuation along respective paths is not taken into account.  (Univ. of Illinois






Some Measurements of the Electrical Constants of the Ground at Short
Wavelengths by the Wave-Tilt Method,
Title Text
Barfield, R. H.Author Text
J.I.E.E. vol. 75, pp. 214-220; August, 1934.Source Text
wavetilt, conductivity, earth constantsKeyword Text
ABSTRACT No. 1: An account of some measurements of ground electrical
constants κ and σ made by the tilting-rod apparatus, being a continuation, on
shorter waves, of the experiments described in an earlier paper.  The
employment of higher frequencies involved some modification of the apparatus
and also an extension of the theory to allow for the effect of the dielectric
constant, which begins to influence the results under these circumstances.
The paper divides the measurements into four groups:  (1) Measurements
made at one site over prolonged periods to investigate seasonal variation. (2)
Measurements on selected sites over a large range of wavelengths to
determine κ and σ. (3) Summary of all measurements made at a number of
different sites to determine σ only. (4) Measurements made on sites with
abnormal ground surface, singled out in a separate table for the purpose of
emphasis and comment.  A theoretical section is devoted to the extension of
the analysis of the field of a plane wave advancing over the surface of an
imperfect conductor, in order to derive a simple relationship between
wavelength, tilt angle, conductivity, and dielectric constant.  Values of σ and κ
are obtained by plotting a suitable function of tilt angle against frequency and
choosing from a series of theoretical curves, plotted for different values of σ
and κ, that which most nearly fits the results.  It is concluded that no
seasonal change of σ was detectable, but that changes from wet to dry
weather had an appreciable effect and that the conductivity was not
appreciably different from its long-wave value.  The series of measurements
taken on a large area of ice over deep fresh water probably constitute the
most interesting results, giving values of 100 for κ and 1.4x108 for σ.  Theory
indicates that the results may be regarded as applying to the water rather
than to the ice.  This is confirmed by the value of κ obtained, which
corresponds approximately to the normal "static" value of the dielectric
constant of water and is many times greater than that of ice.  ABSTRACT
NO. 2.  The conclusions are as follows:  (1) There is no pronounced seasonal
variation of the effective conductivity of the low-lying cultivated ground in
England.  (2)  The effective dielectric constant of the ground in typical sites in
Southern England lies between 10 and 30 for wave-lengths above 7 m.  (3)
The effective conductivities of typical sites in Southern England on waves
between 15 and 50 m. vary between 0.5x103 and 4x108 e.s.u.  (4) The
Abstract Text
dielectric constant of fresh water (reservoir filled from river) is found to be 100,
but an instrumental error may account for the discrepancy between this and
the value of 80 for the dielectric constant for water.  (5) As theory has already
predicted, where there is a layer of low conductivity or low refractive index on
top of a medium for which these constants are high, the lower layer will have
a dominating influence in determining the effective constants of the ground.
(Abstract No. 1/author's abstract, Abstract No. 2/Science or engineering





Dielectric Properties at Very High FrequenciesTitle Text
Chaffee, J.G.Author Text
Proc. IRE, vol. 22, pp. 1009-1020; August 1934.Source Text
dielectric constant, earth constantsKeyword Text
A simple method of determining the dielectric constant and power factor of
solid dielectrics at frequencies as high as 20 megacycles, with an accuracy
which is sufficient for most purposes, is described.  The major sources of
error are discussed in detail, and several precautions which should be
observed are pointed out.  Measurement of the dielectric properties at 18
megacycles of a number of commonly used materials has shown that in
general the power factor and dielectric constant are not widely different from
those which obtain at frequencies of the order of one megacycle.  In addition,
the results of an investigation of the input impedance of valve voltmeters at
high frequencies are described as an illustration of the further application of






Method of Measuring the Propagation Velocity of Waves and
Application of This Method to Distance Measurements
Title Text
Fayard, G.Author Text
Onde Elec., vol. 13, pp. 361-371; August-September 1934.Source Text
navigation, rangeKeyword Text
ABSTRACT NO. 1:  The wave propagation time between two stations A and B
is calculated from the sinusoidal modulating frequency which must be applied
to A to get B a fixed value of phase angle between the modulating wave as
produced at A and as detected at B.  Applications to D/F and to distance
calculations are discussed.  ABSTRACT NO. 2:  A wave modulated at audio-
frequency is transmitted from station "A", it is detected at station "B" and the
audio output of the detector used to modulate a transmitter at "B" whence the
signal is retransmitted and received and detected at "A".  There will be a
phase difference at audio-frequency between the emitted signal at "A" and the
received signal, which can be measured.  The phase difference introduced by
the equipment at "B" can be separately measured and allowed for, hence the
phase difference remaining is due to the path length traversed between "A"
and "B".  The method can thus be used either as a measure of distance or
speed of propagation.  Various practical applications are suggested, such as
the possible use of the method for aerial and marine navigation.  (Abstract No.






Electrical Measurements on Soil with Alternating CurrentsTitle Text
Smith-Rose, R. L.Author Text
J.I.E.E., vol. 75, no. 452, pp. 221-37, August 1934.Source Text
earth constants, dielectricKeyword Text
A summary of previous measurements of the dielectric properties of soil is
given.  Then, using a method already described (see Abstract 763 [1933]),
results are given of measurements made on samples taken at depths up to
300 feet from a number of sites in Great Britain.  The frequency range is from
106  to 50 .  The variation of dielectric constant and conductivity with moisture
content, frequency and temperature are given, as well as the differences due
to depth and type of soil.  The values obtained are used to find the distribution
of h.f. currents below the surface at five sites.  The effect of such current
penetration on a field at the surface is to be dealt with later.  (Science or
engineering abstract, formal literature, English language, file no. 1183, study






Electrical Constants of the Earth's Surface at Wave-Lengths of 1.5 and
0.46 Meters
Title Text
McPetrie, J. S.Author Text
Proc. Phys. Soc., vol. 46, pp. 637-48, 1 September 1934.Source Text
earth constants, wave tilt, conductivityKeyword Text
A description is given of experiments made to determine the reflection
coefficient and the electrical constants of samples of the earth's surface for
radiation having wave-lengths of 1.5 and 0.46 meters.  It is shown that the
most sensitive condition for finding the electrical constants of a substance
from a study of its reflecting properties for electromagnetic waves is obtained
when the radiation is incident normally on the reflector.  The experiments
show the reflection coefficient of copper gauze is practically unity at both
wave-lengths.  There appears to be little difference in the reflecting properties
of ordinary soil and soil covered by grass.  It is suggested that the reason for
this result may be that in both cases, the bulk of the reflection takes place at
a small distance below the surface.  For radiation having a wave-length of 1.5
meters, the dielectric constant of the soil lies between 7 and 16 and the
conductivity below about 10x108 e.s.u.  This upper limit to the value of the
conductivity is lower than that, 95 x 108 e.s.u., found previously on the same
site at a wave-length of 1.6 m.  Part of this discrepancy may be accounted for
by the dryness of the season during which the present experiments were
made.  The results at a wave-length of 0.46 m. indicate possible values of
between 7 and 20 for the dielectric constant and up to 40x108 e.s.u. for the






The Night Performance of the Marconi-Adcock Direction Finder Type
D.F.G.8
Title Text
Smith, S. B.Author Text
Marconi Rev., vol. 50, p. 105; September 1934.  See also Wireless Engineer,
vol. 12, p. 100; February 1935.
Source Text
polarization error, night effect, adcockKeyword Text
Using the theory of probability in engineering, it will be seen that the
improvement in night D/F accuracy due to the use of the Marconi-Adcock
aerial is approximately 5 times, and under ordinary circumstances the
Adcock accuracy will not be worse than 12.37º, and under precisely similar
circumstances the loop will not be worse than 12.35º.  After experience with
the Adcock aerial, a skilled operator will obtain an all-round night accuracy
approaching that possible when using the equipment during the day.
Experimental curves are given showing bearing deviations for loop and Adcock






Electrical Constants of the Soil by Lecher-Wire Method at a Wave-
Length of 1.5 M
Title Text
Smith-Rose, R. L. and McPetrie, J. S.Author Text
Proc. Phys. Soc., vol. 46, pp 649-58, 1 September 1934.Source Text
earth constants, wave tilt, conductivityKeyword Text
The paper describes an investigation carried out by means of a laboratory
method of measuring the electrical properties of the soil with a.c. of a
frequency corresponding to a wave-length of 1.5 m.  A parallel Lecher-wire
system was set up and coupled to a source of oscillations of the desired
frequency.  The length compared with the corresponding wave-length when
the wires were immersed in the sample of soil under examination.  The ratio
of these wave-lengths gives directly a quantity involving both the conductivity
and the dielectric constant of the soil.  This quantity was measured for typical
samples of Teddington soil having a wide range of moisture contents, and
from the results deductions are made as to the values of the conductivity and
dielectric constant of the soil for various moisture-content conditions.  Thus
for conditions of normal moisture content, the dielectric constant is found to
have a value of 10 or 12, while the conductivity lies within the range 10 to
28x108 e.s.u.  These values are in good agreement with those obtained by the
use of a field method on the same site and at the same wave-length, and their
accuracy is adequate for most purposes in connection with radio










Radio Corporation of America, Camden, N.J., Instruction Book No. IB23909.
See also Department of Commerce PB17769; October 1934.
Source Text
DQ, RCA, submarineKeyword Text
These instructions cover the instruction, operation, and servicing of the model
DQ direction finder for submarine installations.  The equipment is of the 115
volt, a-c, 60 cycle, single phase line operated superheterodyne type and
covers the frequency range of 100 to 1500 kc.  It indicates the direction of
propagation of pure or modulated continuous wave signals (either keyed or
unkeyed) at any frequency in this band.  Photographs, diagrams, parts lists,
and schematics are included.  This equipment was manufactured for the










RCA Victor Company, Inc., Camden, New Jersey; Instruction Book No.
IB23905; 3 October 1934.  See also Department of Commerce No. PB17438.
Source Text
mf/df, medium frequencyKeyword Text
These instructions cover the installation, operation, and servicing of the Model
DP Direction Finder Equipment.  This equipment is designed for operation
from 110 volt, 60 cycle, single phase service.  The receiver is of the
superheterodyne type having a frequency range of 100 to 1500 kilocycles, and
when properly installed and calibrated will accurately indicate the direction of
propagation of pure or modulated continuous wave signals (either keyed or
unkeyed) at any frequency in the band.  The various equipments (Models DP,
DP-1, DP-3 and DQ) supplied on the same contract, utilize many
interchangeable units.  It should be noted that the differentiation between the
respective models is with respect to the component units required for each
installation, rather than any specific method or detail of installation.  A table
shows the component units comprising each of the respective models of






Model DP-2 Radio Direction Finder Equipment A.C. OperationTitle Text
AnonymousAuthor Text
RCA Victor Company, Inc., Camden, New Jersey; Instruction Book No.
IB23907; 3 October 1934.  See also Department of Commerce PB17765.
Source Text
md/df, medium frequencyKeyword Text
These instructions cover the installation, operation, and servicing of the Model
DP-2 Direction Finder Equipment.  This equipment is designed for operation
from 110 volt, 60 cycle, single phase service.  The receiver is of the
superheterodyne type having a frequency range of 100 to 1500 kilocycles, and
when properly installed and calibrated will accurately indicate the direction of
propagation of pure or modulated continuous wave signals (either keyed or
unkeyed) at any frequency in the band.  The various equipments (Models DP,
DP-1, DP-2, DP-3 and DQ) supplied on the same contract, utilize many
interchangeable units.  It should be noted that the differentiation between the
respective models is with respect to the component units required for each
installation, rather than any specific method or detail of installation.  A table
shows the component units comprising each of the respective models of










RCA Victor Company, Inc., Camden, New Jersey; Instruction Book No.
IB23908, 3 October 1934.  See also Department of Commerce No. PB17764.
Source Text
Keyword Text
These instructions cover the installation, operation, and servicing of the Model
DP-3 Direction Finder Equipment.  This equipment is designed for operation
from 110 volt, 60 cycle, single phase service.  The receiver is of the
superheterodyne type having a frequency range of 100 to 1500 kilocycles, and
when properly installed and calibrated will accurately indicate the direction of
propagation of pure or modulated continuous wave signals (either keyed or
unkeyed) at any frequency in the band.  The loop and drive mechanism are
arranged for remote operation by means of deck bearings and cable operated
drums.  The various equipments (Models DP, DP-1, DP-2, DP-3 and DQ)
supplied on the same contract, utilize many interchangeable units.  It should
be noted that the differentiation between the respective models is with respect
to the component units required for each installation, rather than any specific
method or detail of installation.  A table shows the component units






Test of Kearfott Aircraft Direction Finder and Homing DeviceTitle Text
Hastings, H. F.Author Text
NRL Report A-1076; October 3, 1934.Source Text
airborne, homingKeyword Text





Returning Type Radio BeaconTitle Text
Okada, M.Author Text
Radio Research Japan, Report 4, pp. 185-195; October 1934.Source Text
Keyword Text
This paper describes experiments with a new type of rotating radio beacon
having certain advantageous features that may be regarded as improvements
on the one used in England for many years.  In the new system, the so-called
figure-of-eight pattern is made to rotate cylically, turning back after each half-
revolution, thus enabling the bearing to be determined by observing the times
of disappearance of the signal twice in one cycle.  Moreover, instead of
sending the signal wave continuously, 90 dots are sent during the time that
the direction of the minimum field intensity rotates 180º, i.e., 1 dot per 2º, so
that instead of measuring the time, the correct bearing can be found at once
by counting the number of dots from the "North-" or the "South-Signal" to the
instant of disappearance of the signal.  Test made with an experimental
installation of the new system of beacons gave very satisfactory results.






Tests of Type NES-2 Radio Homing DeviceTitle Text
Schrenk, M. H.Author Text
NRL Report a-1077; 3 October 1934.Source Text
homing, NRLKeyword Text





Simon Radio Range and Direction-FinderTitle Text
AnonymousAuthor Text
Aeroplane, vol. 47, no. 1224, pp. 552-553; November 7, 1934.Source Text
airborne, homing, rangeKeyword Text
Radio navigational instrument which gives visually actual bearing of
transmitter in degrees off airplane's bow, right or left, and simultaneously
indicates its distance by factor which gives ratio of distance traveled to






Direction-Finding with Ultra-Short WavesTitle Text
Bell, D. A.Author Text
Wireless World, vol. 35, pp. 344-345; November 1934.  See also Wireless
Engineer, vol. 12, p. 39; January 1935.
Source Text
vhf df, propagationKeyword Text
The question of the directional properties of waves of the order of five meters






Relationship of Altitude and Accuracy of Directional BearingsTitle Text
Gloeckner, M. H.Author Text
German D.V.L. See:  Air Document Index No. R2859 F843; November 1934.Source Text
GermanyKeyword Text
Abstract not available.  (Written for this publication by Southwest Research,






Technical Foundation of the DVL Pulsed Direction Finding MethodTitle Text
Hauteville, T., and Otto, G.Author Text
German. See:  Air Document Index No. RV 62 F; November 1934.Source Text
GermanyKeyword Text
Abstract not available.  (Written for this publication by Southwest Research,







The Use of Loop Antennas for Direction FindingTitle Text
Hermansparn, P.Author Text
Funktech. Monatshefte, vol. 11, pp. 424-430; November 1934.  See also
Wireless Engineer, vol. 12, p. 158; March 1935.
Source Text
Keyword Text
"Minimum" finders (and the effective height of their antennas:  correction
curves, etc.); "Maximum" and direct-reading finders; night errors (including the






Experimental Investigation on Night Effect Producing Direction-Finding
Errors
Title Text
Borkowetz, G., & Hagen, A.Author Text
Hochf: tech. u. Elek : akus, vol. 44, pp. 174-178, 181-185; November,
December 1934.  See also Wireless Engineer, vol. 12, pp. 156-158; March
1935.
Source Text
polarization error, coherence, night effect, loop df,
null
Keyword Text
ABSTRACT NO. 1:  Apparatus for automatically recording the quality and
position of the null or minimum is described.  Using this apparatus,
investigations of night errors on medium and long waves were made.  Tests
were made with receivers in different locations recording the same station,
with receivers in the same location by on different frequencies, and with
receivers at the same location recording transmitters at different locations.
An interesting series of experiments are described in which the axis of
rotation of the loop is not vertical.  A large quantity of experimental data is
presented.  ABSTRACT NO. 2:  An automatic direction-finding recording
apparatus is described, which consists essentially of a rotating frame aerial
with receiver and a chemical recorder, and the results are presented of a
systematic investigation of the night effect with 1 to 4 such arrangements,
using broadcast stations for observation.  The results show that with several
receivers at distances of only about 1/10λ identical curves are obtained.  If,
however, the receivers are arranged farther apart, at distances of about 1-2-5λ,
discrepancies are observed of as much as 6 min., the curves generally being
quite similar to one another.  At distances of about 15λ all similarities have
disappeared.  Broadcast waves in the region 260-680 m have quite different
characteristics to those in the region 1400-2000 m.  The former vary more
rapidly and more frequently, but, in contrast to the latter, allow day bearings
to be accurately found.  In both wave-length regions the night effects are, on
many nights, extra ordinarily large.  (Abstract No. 1 - Univ. of Illinois abstract,






Tests of the Simon Radio Direction and Distance FinderTitle Text
Cahill, W. J., and Schrenk, M. H.Author Text
NRL Report R-1107;; 27 December 1934.Source Text
rangeKeyword Text
Abstract not available.  (Written for this publication by Southwest Research,






Selection of Construction Site for Direction Finder at Cottbus AirportTitle Text
Loffler, F. A.Author Text
German D.V.L. See:  Air Document Index R2859 F946; December 1934.Source Text
GermanyKeyword Text
Abstract not available.  (Written for this publication by Southwest Research,







D/F Systems for Ships and AircraftTitle Text
Montefinale, S.Author Text
Alta Frequenza, vol. 3, pp. 673-704; December 1934.  See also Onde Elec.,
vol. 15, p. 23a; March 1936.
Source Text
shipboard, airborneKeyword Text
Characteristics of modern D/F systems used for marine and aerial navigation.
Description of both systems and discussion of their differences.  (Univ. of






Test of Experimental Radio Direction Finder, submitted by Pioneer
Instrument Co.
Title Text
Schelter, G. C., and Schrenk, M. H.Author Text
NRL Report No. A-1105; December 1934.Source Text
Keyword Text
Abstract not available.  (Written for this publication by Southwest Research,







The Emission of Special Radio Signals for the Study of the IonosphereTitle Text
Thomas, H. A.Author Text
J.I.E.E., vol. 75, pp. 240-50, August 1934.Source Text
ionosphereKeyword Text
An account of the development and construction of the new transmitter now
installed at the National Physical Laboratory for the emission of the special
signals required in connection with modern research on the ionosphere.  It
also deals briefly with the methods adopted for the dissemination of standard-
frequency signals for calibration purposes.  The new installation has been
designed to handle all the sending services required from the Laboratory over
a continuous frequency range of 250 to 6,000 kilocycles per sec. (wavelength
1,200 to 50 meters).  Owing to the rapid change in the emitted frequency
required in many tests, a single oscillating circuit is employed and the
oscillations are maintained by a push-pull system.  A series modulator is
provided for controlling the anode-circuit supply to the oscillator.  The special
emissions required for ionospheric research consist of frequency-change and
pulse transmissions.  In the former emission, the frequency is continuously
varied over a small range by means of an entirely automatic mechanism
which gives precision of both timing and frequency-change, while in the latter
type of emission, pulses of waves may be emitted of short duration and at a
repetition frequency synchronized with the a.c. supply mains.  Two types of
standard-frequency programs are emitted.  In one of these, the output from
the continuously-running 1,000-cycle standard tuning-fork is used to modulate
a suitable carrier wave; and in the other, a standard radio frequency is emitted
by using the transmitter as the final stage in an amplifier supplied by a quartz-
crystal-controlled master oscillator.  All the operations required in connection
with these various emissions are effected by simple panel switchgear so as to
render rapid changes in frequency and type of transmission possible, while a
cathode-ray oscillograph equipment is incorporated for the observation of the
modulation envelope.  The whole installation was designed and constructed at
the Laboratory for an input power of at least 4 kW, although at present the







Description and Operating Manual for the Airborne Direction Finders,
Peil I and Peil II
Title Text
AnonymousAuthor Text
German. See:  Air Document Index No. R2150 F317; 1935.Source Text
Keyword Text
Abstract not available.  (Written for this publication by Southwest Research,







Radio Direction FinderTitle Text
AnonymousAuthor Text
German:  Telefunken.  See:  Department of Commerce PB37120; 1935.Source Text
Keyword Text
Type D 37' a NX is a null type radio direction finder with a frequency range of
240 to 520 kc, and designed for ship board operation.  The circuit consists of
2 R/F stages, detector and one A/F stage.  The sensitivity of the equipment
with a 1 volt output in a 4000 ohm resistive load paralleled with a 4000 ohm
impendance head set is 20 microvolts at 300 kc.  Schematic, block and
wiring diagrams are included.  (Science or engineering abstract, technical







Technical Reports 5, Series 1935, Pages 179-222, Supplement to
Technical Reports 5
Title Text
Anonymous or various authorsAuthor Text
German:  Zentrale für Wissenschaftliches Berichtswesen.  See:  Department
of Commerce PB L61486; 1935.
Source Text
Keyword Text
These ZWB reports consist of several articles.  Titles and authors are as
follows:  Work of the technical group for material problems of the VLF by W.
Müller von der heyden:  Work of the committee for aerial photography of the
VLF by F. Cranz:  Thoughts in regard to aircraft engine development by W.
Kamm:  Mechanical stresses in valves of high speed internal combustion
engines by P. Noack:  Landing of a 10 ton aircraft in the Atlantic:  Views with
regard to control design:  Light metal bearing shells:  Ignition troubles caused
by rain:  Drive of gyroscopic devices in high altitudes:  Night direction finding
with fixed antennas:  Atmospheric discharges:  Codron piston rings:
Accident through welding cracks by Uding:  Pre-determined breaking point in
the landing gear:  Test results of brake linings.  A listing of abstracts of
current reports from German research organizations, as well as a bibliography
of foreign technical papers, appendix, graphs, drawings and photographs are
included.  (Science or engineering abstract, technical report including






The First Suggestion of the Earth's Magnetic Field as a Factor in Radio
Propagation
Title Text
Howe, G. W. O., and MoncktonAuthor Text
Wireless Engineer, vol. 12, p. 371; 1935.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






A New Type Ultra-High-Frequency TransmitterTitle Text
King, R.Author Text
Q.S.T., vol. 19, pp. 30-41; 1935.Source Text
UHFKeyword Text
The modern ultra-high-frequency transmitting system consists, in general, of
a modulated oscillator, a primary radiator, and a more or less elaborate array
of secondary antennas to serve as directors or reflectors.  Although a system
of this sort may be made highly directional, its construction is not simple, it
occupies much space, and it is not convenient where portability is desired.  A
new type of loop transmitter, on the other hand, incorporates in a single,
extremely compact unit a multioscillator and a directional antenna system.
Its comstruction, moreover, is very simple, and itss directional characteristics






Simultaneous Observations of Atmospherics with Cathode-Ray Direction
Finders
Title Text
Munro, G. H., Webster, H. C., and Higgs, A.  J.Author Text
Austral Radio Res. Board, Report No. 8, pp. 9-42; 1935.  See also Wireless
Engineer, vol. 12, p. 499; September 1935.
Source Text
Australia, polarization errorKeyword Text
Errors due, at short distances to lightning flashes being non-vertical and
elevated some distances above earth, and, at greater distances, to indirect
rays; intensity of individual atmospheric; mean intensities of sources observed
at Toowoomba (iso-intensity lines and the variation in terrain); Comparative
constancy of the mean radiating power of a lightning flash in a particular wave-
band; night observations (increased intensities, nearly constant between 1500
and 4000 kilometers, indirect ray at least 5 times as intense at night as in
daytime, its night intensity being roughly equal to that of direct ray at 1000
kilometers), distribution of sources located by simultaneous observations;
discussion of theories of thunderstorm formation, correlation with










Electrot. Lab. Japan Res., vol. 581, p. 1; 1935.Source Text
Keyword Text







Work on Fading and the IonosphereTitle Text
Pawsey, J. L.Author Text









Three-Dimensional Direction FinderTitle Text
Runge, W.Author Text
Hochf; tech. u. Elek ; akus, vol. 46, p. 215; 1935.Source Text
elevation angleKeyword Text
A linear antenna is mounted perpendicular to a loop.  Zero deflection is
obtained with the linear antenna is pointed toward the transmitter.  (Written for






On the Accuracy of Direction FindersTitle Text
Starik, M. E.Author Text
Izv. Elek troprom. Slab. Toka; No. 5, pp. 29-38; 1935.Source Text
Keyword Text
The dependence of the accuracy of a direction finder on signal strength,
sensitivity of the ear, intensity of static and other factors is examined.  Two
methods of D/F are compared; the minimum method (using a simple rotating
frame) and the comparison method (with the Robinson system).  With the
same sensitivity of the ear to audibility increments the second method
appears to be more accurate.  The paper also contains some quantitative






Application of the Cathode-Ray Oscillograph in Radio ResearchTitle Text
Watson-Watt, R. A., Herd, J. F., and Bainbridge-Bell, L. H.Author Text
His Majesty's Stationery Office (British); 1935.Source Text
Keyword Text
Makes reference to twin channel radio direction finding apparatus and
receiving arrangements.  (Written for this publication by Southwest Research,






A Marine CompassTitle Text
Webb, W. L.Author Text
Bell Lab. Record, vol. 13, p. 300; 1935.Source Text
Keyword Text
Addition of easily operated radio compass would greatly increase value of
radio equipment of fishing vessels sailing from New England porta; Bell
Laboratories developed marine radio compass to be used as adjunct to radio






Horizontal Rhombic AerialsTitle Text
Bruce, E., Beck, A. C., and Lowry, L. R.Author Text
Proc. IRE, vol. 23, pp. 24-46; January 1935.Source Text
Keyword Text
Discusses theoretical methods employed by the authors in dimensioning
horizontal rhombic receiving aerials.  Experimental proof is given of the
engineering accuracy of the directivity calculations on which this work is
based.  There are included brief descriptions of the aerial-to-transmission-line
coupling circuits and the resistance terminations for rhombic aerials.






Radiotelegraphy and Radio Direction-FindingTitle Text
Hardy, R.Author Text
Rev. Gen. d'El, vol. 38, pp. 83-95; January 1935.Source Text
navigationKeyword Text
The principles of direction-finding and of radio compasses are explained.  A







The Characteristics of Downcoming Radio WavesTitle Text
Martyn, D. F., and Green, A. L.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 148, pp. 104-120; 1 January 1935.
Source Text
Keyword Text
It is shown that the inconsistent results obtained by other workers when
measuring the angle of incidence of downcoming radio waves are mainly due
to lateral deviation of the elliptically polarised wave from the plane of
propagation.  A new method of measurement of these angles, which is
unaffected by the presence of lateral deviation is described.  Using this
method, which involves simultaneous reception of signals on three aerial
systems, it has been possible to determine all the electrical and geometrical
characteristics of the downcoming waves and their variations from second to
second.  It is found that the measured angels of incidence of the downcoming
rays from both E- and F- layers approach the values corresponding to
symmetrical reflection, and that a considerable amount of lateral deviation of
the downcoming ray is normally present.  The polarisation of the downcoming
wave is normally right-handed and approximately circular, but marked
departures from the circular form occur.  These departures appear to be
correlated with the angle between the downcoming ray and the earth's
magnetic field.  (Author's abstract, formal literature, English






Further Investigation of the Amplitude Variations of Downcoming
Wireless Waves
Title Text
Pawsey, J. L.Author Text
Proc. Cambridge Phil. Soc., vol. 31, pp. 125-144; January 1935.Source Text
Keyword Text
Experiments are described for measuring the lateral deviation of radio waves
after reflection from the E- and F- regions of the ionosphere.  It was found that
the greatest lateral deviation observed, 20º or more, was that due to the E-
region, and the least, about 0.5º, was due to the normal E- region in the case
of a distant transmitter.  The time variation of amplitude of a reflected wave
was found to be consistent with a random scattering at the ionosphere.  In the
theoretical discussion it is shown that changing horizontal irregularities, ion
clouds, are a very important cause of fading.  Values are calculated for the
average fading periods which would result from the horizontal winds in the
neighborhood of the E- region known to exist from other evidence.  These
calculated periods agree with the observed and it is inferred that horizontal






Direction Finding EquipmentTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Remote Control DF Installation (Type C-96)Title Text
Berndorfer, F.Author Text
(German)  See:  Department of Commerce PB93886; March 1935.Source Text
Keyword Text
This report contains 15 pages of diagrams.  (Written for this publicaton by
Southwest Research, technical report including miscellaneous government







Scattering, Polarization Errors, and the Accuracy of Short-Wave
Direction-Finding
Title Text
Echersley, T. L.Author Text
Marconi Revue, vol. 53, pp. 1-8; March, April 1935.  See also Wireless
Engineer, vol. 12, p. 451; August 1935.
Source Text
Keyword Text
The existence of scattered radiation is put beyond doubt, and the part it plays
in short-wave direction finding is disclosed, in the experiments described
here.  The writer stresses that it is possible to conceive of receiving
arrangements to eliminate the polarization error, but not to eliminate the
scattering error:  "the limiting accuracy of short-wave D/F is therefore defined
by this degree of scattering."  The last part of the paper gives a description of
spacedaerial tests on the elimination of polarization error.  (Univ. of Illinois







Scattering, Polarization Errors, and the Accuracy of Short Wave
Direction Finding
Title Text
Eckersley, T. L.Author Text
Marconi Revue.,no. 53, pp. 1-8, March-April 1935.Source Text
Keyword Text
March-April:  It is shown that if spaced frame direction indicator is properly
set up so that there would be no transfer coupling between cables or outer
sheath and frames, polarization errors would be eliminated.  July-August:
Experiments are described to indicate how far this has been achieved.






Test of Models DO, DO-1, DO-2, and DO-3 Radio Direction Finder
Equipment (DI-6)
Title Text
Gough, J. H.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Test of Loop Structure Assembly of the Model DQ Radio Direction
Finder Equipment
Title Text
Gough, J. H., and Lyle, G. A.Author Text
USN, NRL Report No. R-1141; 28 March 1935.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Test of Models DO, DO-T, DO-2, and DO-3 Radio Direction Finder
Equipments.  <NOTE> Rept. for 4 Apr 34 - 30 Jan 35
Title Text
Gough, John H.Author Text
Technical report:  Report NRL-1134,  195 pages; March, 1935.  Author's
Association:  Naval Research Lab., Washington, D.C.
Source Text
direction finding, radio equipment, acceptability,
military  requirements, specifications, performance
(engineering),  tables, NTISN
Keyword Text
The object of the test was to determine compliance with the  requirements of
specifications; the presence of desirable  features over and above the specific
requirements of the  specifications; and any objectionable features in these







Some Principles Underlying the Design of Spaced-Aerial Direction-
Finders
Title Text
Barfield, R. H.Author Text
JIEE, vol. 76, pp. 423-447; (April) 1935.Source Text
standard wave, pick up, U AdcockKeyword Text
ABSTRACT NO. 1:  The paper constitutes a theoretical and experimental
investigation of the principal forms of the spaced-aerial or Adcock direction-
finder.  The analysis is concerned mainly with the determination of two
important properties of the systems, namely their performance under the
influence of down-coming waves and their efficiency as receivers of wireless
energy.  These characteristics are reduced to quantitative form by introducing
the two factors named respectively "standard-wave error" and "pick-up factor",
and the various aerial-system modifications are studied with the object of
showing how these factors may be predicted for any given system and how
they vary with the dimensions, wavelength, and other characteristics, and
also with the constants of the ground on which the aerials are erected.  The
four principal aerial systems dealt with are the"U" type, the elevated type, the
coupled type, and the balanced type.  The "standard-wave error" of the type of
direction-finders which is based on the principle of the closed loop or coil is
first range of wavelengths, and to be independent of ground conductivity and
dimensions of the loop within wide limits.  Experimental confirmation of this is
obtained on short waves (20 to 50 m).  The theory of the "U" type is then
considered and the method of calculating the standard-wave error for any
given case is worked out.  The agreement between values obtained in this
way and the experimental results is satisfactory.  The effect of screening the
horizontal members of the system is discussed, but no quantitative formula
for calculating the effect of the screen is found to be obtainable.  A description
is next given of a series of experiments with the "U" type on short waves, the
system being tested by means of locally-generated downcoming waves of
variable polarization.  This method was employed to measure the effect of
screening and burying the horizontal limb of the "U" aerial, as well as to
determine the standard-wave error of the unscreened system.  Turning to the
elevated type, after a brief theoretical discussion, experiments with the
rotating form of this system are described, these include determinations of
the standard-wave error by means of an elevated transmitter of variable
polarization, an investigation of the effect of shortening the lower limbs of the
dipoles, and an investigation of the effect of increasing the height of the
apparatus above the ground.  A working formula is obtained for calculating the
standard-wave error for a system of this type.  The next modification dealt
Abstract Text
with is the coupled type, the various forms of which are described and
illustrated.  A description is given of a medium-wave direction-finder which
was constructed to work on this principle.  This was tested by means of
downcoming waves from a kite transmitter and also by a local injection
method.  A formula for calculating the performance of the coupled type of
aerial is derived from theory based on these experiments.  The balanced type,
which is next considered, is described in detail and the results of the tests
made with the kite transmitter are given.  A combination of the coupled and
balanced systems, named the balanced-coupled type, is then described.
This system was found to have a standard-wave error too low to be measured.
 Practical tables are given for each system, showing the standard-wave errors
for various wavelengths, aerial system dimensions, and soil conductivities.
These tables show that the systems vary very greatly in performance with the
conditions and with the details of their design.  The pick up factors of the
various systems are dealt with in a separate section.  The case of the loop or
coil aerial is first dealt with and is used as a standard of reference for the
other systems.  Each of the spaced-aerial systems is then examined in turn
with regard to its properties in this respect.  The paper concludes with a
comparative table of standard-wave errors and pick-up factors for the various
systems.  ABSTRACT NO. 2:  A theoretical and experimental investigation of
the principal forms of the spaced-aerial or Adcock direction-finding system,
special attention being paid to the standard-wave error and the pick-up factor.
The standard wave is that where both the angle of incidence and the angel of
polarisation are 45º, and the error produced in the system at this angle is
called the standard-wave error.  The pick-up factor is defined as the ratio of
the voltage produced across the terminals of the aerial system to the vertical
electric field of the incoming wave in V/m.  The author shows how both these
quantities can be predicted in terms of the dimensions of the aerial system,
the wavelength and the characteristics of the ground on which the aerial is
erected.  Seven types of aerial are considered; the closed loop (standard-
wave error 35º, pick-up factor 10-20), the U-type (standard-wave error 12º,
pick-up factor 100-200), the screened U-type (standard-wave error 2º, pick-up
factor 100-200), the coupled type (standard-wave error 1º, pick-up factor 50-
100), the balanced type (standard-wave error 6º, pick-up factor 100-200), the
balanced-coupled type (standard-wave error less than 1º, pick-up factor 50-
100).  Many of these aerial systems are studied theoretically and the results
are checked by experiment and found to be in satisfactory agreement.
(Abstract No. 1 - Author's abstract, Abstract No. 2 - Science or engineering





Design of Spaced-Aerial Direction-FindersTitle Text
Barfield, R. H.Author Text
JIEE, vol. 76, pp. 423-443; Disc. pp. 443-447; April 1935.Source Text
Keyword Text
A theoretical and experimental investigation of the principal forms of the
spaced-aerial or Adcock direction-finding system, special attention being paid
to the standard-wave error and the pickup factor.  The standard wave is that
where both the angle of incidence and the angle of polarisation are 45º, and
the error produced in the system at this angle is called the standard-wave
error.  The pick-up factor is defined as the ratio of the voltage produced across
the terminals of the aerial system to the vertical electric field of the incoming
wave in V/m.  The author shows how both these quantities can be predicted
in terms of the dimensions of the aerial system, the wave-length, and the
characteristics of the ground on which the aerial is erected.  Seven types of
aerial are considered; the closed loop (standard-wave error 35º, pick-up factor
10-20), the U-type (standard-wave error 12º, pick-up factor 100-200), the
screened U-type (standard-wave error 6º, pick-up factor not measured), the
elevated or H-type (standard-wave error 2º, pick-up factor 50-100), the
balanced type (standard-wave error less 1º, pick-up factor 50-100).  Many of
these aerial systems are studied theoretically and the results are checked by
experiments and found to be in satisfactory agreement.  (Science or
engineering abstract, formal literature, English language/abstract, document






Sense Antenna in Radio Direction FindingTitle Text
Bellini, E.Author Text
Onde. Elec., vol. 14, p. 214; April 1935.Source Text
Keyword Text
A note on Bellini's patents for sense antennas.  The most facorable
connection between the loop and the vertical sense antenna is obtained when
a 90º phase angle exists between their currents.  (Author's abstract, formal






Directivity Steering for Fading ReductionTitle Text
Bruce, E., and Beck, A. C.Author Text
Proc. IRE, vol. 23, pp. 357-371; April 1935.Source Text
Keyword Text
Short-wave fading is largely due to phse interference between multiple path
signals of varying path length.  Fortunately, stable angular differences usually
exist between these paths at the point of reception.  It is therefore desirable
to employ aerial directivity which is "steerable" and sufficiently sharp to
accept only one of the several paths in order to reduce this fading.  This paper
describes experiments made with a "steerable" directive aerial during
reception of transoceanic short-wave signals.  The results demonstrate that
sharp angular discrimination is a basically sound method of combating fading
which is due to phase interference.  (Author's abstract, formal literature,






Ascertaining Position of Aircraft of Radio BearingsTitle Text
Foerstner, G.Author Text
(German: D.V.L.)  See:  Air Document Index No. R3613 F553; April 1935.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Static Locating SystemTitle Text
Maris, H. B.Author Text
USN, NRL Report No. R-1146; April 1935.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






D/F Systems for Ships and AircraftTitle Text
Montefinale, S.Author Text




Not available.  (Written for this publication by Southwest Research, formal






Organization of D/F System in ItalyTitle Text
Rosani, S.Author Text




ABSTRACT NO. 1:  A D/F system for Italy's coasts, as planned by the 1934
International Conference of Bordeaux, is described.  ABSTRACT NO. 2:  An
international commission, sitting in Bordeaux in April, 1934, drew up
regulations for a service of radio beacons on the West Mediterranean and
East Atlantic coasts.  The Italian share will involve the installation by 1944 of
41 stations with ranges varying from 40 to 370 km.  The first 4 stations are
going into operation immediately.  The aerilas will be of lattice steel, 45 m
high.  The electrical equipment has been designed to give great stability and
freedom from harmonics.  It has been laid down that the field produced by
harmonics shall not, at a distance of 3 nautical miles from the station, exceed
0.1% of that of the carrier wave.  The modulation, which must be at least
70%, is applied to the anode circuit in the last stage.  (Abstract No. 1 - Univ.
of Illinois abstract, Abstract No. 2 - Science or engineering abstract, formal






The Radio Compass of the DVGTitle Text
Berndorfer, F.Author Text
(German)  See:  Air Document Index No. R2111 F374; May 1935.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Loop Circuit 'Q' Measurements and Defects of Loop Assembly
Construction of Models DO, DO-1, DO-2, DO-3 Radio D/F Equipment (D1-
7)
Title Text
Gough, J. H.Author Text
USN, NRL Report R-1162; 24 May 1935.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Homing Receiver 'Klein-ZE, Type C 63/64Title Text
Berndorfer, F.Author Text
(German: ZWB) Research Report No. 38.  See also Department of Commerce
PB L38418; June 1935.
Source Text
880.1 NORTON, K. A., "Propagation of Radio Waves over a
Plane Earth," Nature, pp. 954-955, 8 June 1935.
Abstract not available.
Keyword Text
The "Klein-ZE, type C 63/64" receiver is designed for aircraft use for homing
on radio stations with wave lengths of 200 to 650 meters.  The equipment
uses a total of seven tubes and operates from a 12-V aircraft battery and a
100-V plate supply battery.  The weight of the receiver without accessories is
8.6 kilograms.  This report is from the drahtlostelegraphische und
Luftelektrische Versuchsstation Gräfelfing."  (Science or engineering abstract,
technical report including miscellaneous government published material,






Some Further Measurements of Upper-Atmospheric IonoizationTitle Text
Appleton, E. V., and Naismith, R.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 150, pp. 685-708; July 1935.
Source Text
Keyword Text
The critical frequency penetration method is used to make a series of
measurements of the ionisations fo the regions E, F1 and F2 of the
ionosphere.  The simple theory of ionisation by ultra-violet light from the sun
gives a satisfactory explanation of the seasonal variation of the noon values of
maximum ionisation in the F1- and F1-layers.  The variations observed in the
F2- region cannot be explained by this simple theory.  The view expressed by
certain workers in America that the results for this F2-layer are totally
unreliable is not accepted by the authors who give reasons for believing that
the apparently anomalous results obtained for this F2- layer are cheifly due to
a pronounced seasonal variation of molecular temperature.  The same
reasoning indicates that the summer temperature of the F2- region of the
ionosphere is about 1200ºK.  Cases have frequently been noted in summer of
a special condition of E-layer ionisation in which reflection of waves takes
place from both upper and lower surfaces of a thin layer of the ionosphere.
Such a state often results in very favorable conditions for long distance high-
frequency communication, the usual restrictions at the upper frequency limit
due to electron limitation in region F2 being then inoperative.  Occasional
observations have been made of a region of slightly higher electron density
than the normal F2- region.  An Appendix shows that the use of a frequency
modulated transmission, reception being by a sharply tuned receiver whose
resonance frequency may be located anywhere within the band covered by
the frequency modulation, forms a convenient alternative to the amplitude
modulated pulse transmission technique.  (Science or engineering abstract,











(German: ZWB) Report No. 415.  See also Department of Commerce PB
L38452; PB93885; July 1935.
Source Text
Keyword Text
This report from  "Drahtlostelegraphische und Luftelektrische Versuchsstation
Gräfelfing," describes a method of taking bearings on the principle of field-
strength comparison with visual indication, tested in connection with a small
crossed loop.  The new method is found superior to the known homing
receivers operating on the principle of null indication in that it requires less
field strength and is less sensitive to interference.  The method is also
suitable for use with Adcock systems.  Diagrams, schematics, and
photographs are included.  (Science or engineering abstract, technical report
including miscellaneous government published material, German






Scattering, Polarization Errors, and Accuracy of Short Wave Direction
Finding
Title Text
Eckersley, T. L.Author Text
The Marconi Revue, no. 55, pp. 20-30, July-August 1935.Source Text
Keyword Text
March-April:  It is shown that if spaced frame direction indicator is properly
set up so that there would be no transfer coupling between cables or outer
sheath and frames, polarization errors would be eliminated.  July-August:
Experiments are described to indicate how far this has been achieved.






Mutual Impedances of Parallel WiresTitle Text
Hoyt, R. S., and Mead, Sallie, P.Author Text
Bell System Techn. J., vol. 14, pp. 509-533; July 1935.Source Text
Keyword Text
This is a theoretical paper relating to circuits of straight parallel wires
traversed by ac under such conditions (ac frequency diameter and spacing of
the wires) that the resulting non-uniformity of the current distribution is
sufficient to play an important part in determining the mutual and self
impedances.  The paper deals primarily with the mutual impedances; but
incidentally the self impedances are dealt with almost as fully, except that no
numerical calculations are made for them.  Part I is mainly a discussion of
the physical nature of the mutual and self impedances in the generalised
manner necessitated by the non-uniformity of the current distribution.  It deals
with wires which are short enough compared with the wave-length so that the
complicating effects of propagation are negligible and so that the current in
each wire can be regarded as an aggregate of filamentary currents.  Part II
establishes, by recourse to electromagnetic wave theory, calculation formulae
for the mutual and self impedances per unit length of a pair of long straight
parallel transmission circuits forming a square array.  Values of the mutual
impedance are calculated over a frequency-range of 1 to 1000 kc/sec, for
three cases of the circuits, and are compared with measured values.
(Author's abstract, formal literature, English language/USA abstract,








Onde. Elec., vol. 14, p. 417; July 1935.Source Text
Keyword Text
Discussion on errors resulting from the site chosen for D/F apparatus.  (Univ.







DF Compensating ProcedureTitle Text
Gloeckner, M. H.Author Text
(German: D.V.L.) See:  Air Document Index No. R3321 F1020; August 1935.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Exciting the Aerial System of a Rotating Radio BeaconTitle Text
Thomas, H. A.Author Text
JIEE, vol. 77, pp. 285-290; August 1935.Source Text
Keyword Text
This paper describes a novel method of feeding the spaced-aerial system of a
radio beacon transmitter, which has arisen from the consideration of the
possibilities of the application of the Adcock-aerial principle to such a beacon.
 A brief discussion is given of the limitations of the ordinary rotating-coil
goniometer arrangement for such a beacon when the transmitted power is
high.  The alternative method described utilises two power amplifiers to feed
the two pairs of spaced aerials.  These two amplifiers are supplied with rf
voltages by means of a mechanical controller which automatically provides
the required time/voltage variations.  A description is given of this controller,
together with its application  to the problem of exciting the two amplifiers.  It
is shown that such a controller can fulfil the requirements of the excitation
apparatus, and it is concluded that the system described would be suitable
for incorporation in a full-size rotating radio beacon for marine navigational
purposes.  (Author's abstract, formal literature, English language/abstract,






Measurements of the Absorption of Wireless Waves in the IonosphereTitle Text
Farmer, F. T., and Ratcliffe, J. A.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 151, pp. 370-383; 2 September 1935.
Source Text
Keyword Text
The reflection coefficients of the two-magneto-ionic components of radio
waves, of length 50 to 500 m, reflected at vertical incidence from the
ionosphere, have been measured at different times of day.  The results are
interpreted in terms of Appleton's magneto-ionic theory, and are found to
suggest the description given of the ionosphere as an absorbing medium.  In
the day time considerable absorption occurs in a region in which the refractive
index is nearly unity, and which is situated below the maximum of the E-
region (the D-region of Appleton and Ratcliffe).  At night there is very little
absorption except near the top of the wave trajectory, and the magnitude of
this absorption is consistent with an electron collisional frequency of 1.5 X 103
 in the F-region.  The ordinary wave is appreciably absorbed only when it is
group-retarded.  The absorption of the extraordinary wave reflected from the F-
region takes place in the E-region and increases as the magneto-ionic wave-
length, 214 m, is approached.  (Author's abstract, formal literature, English






A Loop TransmitterTitle Text
King, R.Author Text
Philosophical Magazine, vol. 20, pp. 514-528; September 1935.Source Text
Keyword Text
The loop transmitter discussed consists essentially of a square (or other
symmetrical figure) of brass tubing with a thermionic valve connected at each
corner.  In the case of the square, two opposite sides each join the anodes of
a pair of valves, the grids being joined in pairs by the other two sides.  The
anode and grid feeds are at points near the centers of the four sides and all
leads, including the kathode and heater connections, are brought to the
center.  The theory of such an arrangement is devloped from one of the
Maxwell field equations, and the form of the directional field is determined,
and is found to be the same as that due to a magnetic dipole perpendicular to
the plane of the square, and placed at its center.  The frequency depends on
the loop dimensions, and also on the reactive components of any impedances
connected in series with it, so that the frequency and the size of the loop may
be varied independently over a wide range if suitable reactances are used.
The radidation resistance of the loop decreases rapidly with reduction of
dimensions if the wave-length is maintained constant.  One model
constructed has a frequency of 102 mc/sec and a second, using "acorn"
valves, works on a wave-length of 176 cm, the calculated frequency being in
good agreement with the measured one.  (Science or engineering abstract,







The Electrical Properties of Soil at Frequencies up to 100 Megacycles
per Second; with a Note on the Resistivity of Ground in the United
Kingdom
Title Text
Smith-Rose, R. L.Author Text
Proc. Phys. Soc., vol. 47, pp. 923-931; 1 September 1935.Source Text
Keyword Text
Previous measurements have now been extended to 100 mc/sec.
Substantially the same method has been used, but in order to provide an
overlap with the previous work, the present measurements cover the
frequency range of 1 to 100 mc/sec.  Check measurements carried out on
small fixed resistors indicate that the overall accuracy at the highest
frequencies is better than 20 percent.  It may now be stated that for normal
samples of surface soil taken from the N.P.L. the conductivity is of the order
of 108 esu at all frequencies up to 1 mc/sec, rising to rather less than twice
the value of 100 mc/sec.  Over the same frequency range the dielectric
constant decreases from about 105 at a frequency of 50 c/sec to about 15 at
100 mc/sec.  An Appendix draws attention to the electrical-resistivity maps of
England and Wales and of Southern Scotland, recently published by the
British Electrical and Allied Industries Research Association.  A comparison
is made between the values therein and those obtained by the author.
(Author's abstract, formal literature, English language/USA abstract,







Southworth, G. C.Author Text
Terr. Mag., vol. 40, pp. 237-254; September 1935.Source Text
Keyword Text
Data are presented covering the normal diurnal variation of earth-potentials as
measured at about a dozen different points, mostly in eastern United States.
Most of the data point to the generally accepted view that there is a close
relation between earth resistivity and the direction and magnitude of the earth-
potentials.  However, there are some inconsistencies noted which tend to
make this less definite.  (Science or engineering abstract, formal literature,







Engineering Description of 105-A Type Radio Direction FinderTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







DePace, V. C.Author Text
Alta Frequenza, vol. 3, pp. 598-621; October 1934.  See also Science
Abstracts, vol. 38, p. 121; February 1935.
Source Text
history, shipboard, reradiationKeyword Text
After surveying historically the development of the principles on which radio
D/F is founded, the author proceeds to the application of such principles to
nautical, and particularly to naval, purposes.  A careful treatment is given of
the deviations observed in radio D/F on board ship, which are due to the







Experiments with Continuous Wave Transmitters in Direction FindingTitle Text
GehrtAuthor Text
(German: Lorenz)  See:  Air Document Index No. R3430 F818; October 1935.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Blind Landing of Aircraft Using Ultra-Short Waves in EuropeTitle Text
Kramar, E.Author Text
Proc. IRE, vol. 23, pp. 1171-1182; October 1935.Source Text
Keyword Text
In a previous paper the application of ultra-short waves in connection with
navigation, based on the glide path proposed by Diamond and Dunmore was
explained, giving not only the advantages of radio beacons for this range of
waves, but also pointing out the expediency of using radio beacons operating
on ultra-short waves for blind landing.  Meanwhile this idea has been
developed further and the results of test made with this method of blind
landing are now recorded.  Besides the beacons installed in Berlin and Zürich
which have been in service for a considerable length of time, the German
airports at Hanover, Cologne, and Frankfort will be equipped with radio
beacons by the time this paper is published.  Similar equipments are in
course of installation in the German airports of Munich and Konigsberg, and in
the coming months will be installed in France, England, Poland, Austria,
Sweden, Czechoslovakia, Denmark and Japan.  (Author's abstract, formal







Rotatable Adcock Direction FinderTitle Text
Leib, A., and Kuhlewind, W.Author Text
Hochf: tech. u. Elek : akus, vol. 46, p. 177; November 1935.  See also
Wireless Engineer, vol. 13, p. 99; February 1936.
Source Text
Keyword Text
A hut, rotatable with or without its contents, contains the apparatus and
carries the dipoles.  (Author's abstract, formal literature, German






Automatic Control of Radio Direction Finder ZE C 107/35Title Text
AnonymousAuthor Text
(German: D.V.L.) See: Air Document No. R4013 F711-743); December 1935.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Model DP-4 Radio Direction Finder Equipment Frequency Range 100-
1500 KC, A.C. Operation
Title Text
AnonymousAuthor Text
RCA Victor Co., Inc., Camden, New Jersey:  Instruction Book No. IB23982;
December 1935.  See also Department of Commerce No. 17763.
Source Text
Keyword Text
These instructions cover the installation, operation and servicing of the
Direction Finder equipment specified above.  This equipment is designed to
operate from 110 volt, 60 cycle, single phase service.  The receiver is of the
super-heterodyne type and covers the frequency range of 100 to 1500 kc.
When properly installed and calibrated the equipment will accurately indicate
the direction of propagation of pure or modulated continuous wave signals,
either keyed or unkeyed, at any frequency within this band.  The various
models of equipment, Models DP-4, DP-5, DP-6, DQ-1, supplied on the same
contract, utilize many interchangeable units.  It should be noted that the
difference between the several models lies in the component unit
requirements for each installation, rather than any specific method or detail of
installation.  The chief difference in the Model DP-4, DP-5, and DP-6
Equipments are in the mounting of the drive arrangement of the loop and
operating pedestals.  The Model DQ-1 Equipment is designed for installation
on submarines only.  Flexible loop cable is supplied and used only on Models
DP-4 and DQ-1.  The shielded transmission line, replacing the loop cable, for
Models DP-5 and DP-6, is to be constructed during the installation in
accordance with special instructions issued by the Bureau of Engineering.  A
table lists the component units comprising each of four types of installation.
(Author's abstract, technical report including miscellaneous government







Model DQ-1 Radio Direction Finder Equipment-A.C. OperationTitle Text
AnonymousAuthor Text
RCA Manufacturing Company, Inc., Camden, New Jersey.  See Department
of Commerce PB17768; December 1935.
Source Text
Keyword Text
This equipment is designed for installation on submarines and the instructions
cover its installation, operation and servicing.  It is designed to operate from
110 volt, 60 cycle, single phase service.  The receiver is of the
superheterodyne type and covers the frequency range of 100 to 1500 kc.
When properly installed and calibrated the equipment will accurately indicate
the direction of propagation of pure or modulated continuous wave signals,
either keyed or unkeyed, at any frequency within this band.  The text contains
photographs and tables.  Diagrams, outlines, schematic diagrams, and
graphs are attached.  The equipment was manufactured for the Navy
Department, Bureau of Engineering.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Model DP-5, and DP-6 Radio Direction Finder Equipment-A.C. OperationTitle Text
AnonymousAuthor Text
RCA Victor Company, Inc., Camden, New Jersey.  Instruction book no.
IB23983, 26 December 1935.  See also Department of Commerce PB17762.
Source Text
Keyword Text
These instructions cover the installation, operation and servicing of the
Direction Finder Equipment specified above.  This equipment is designed to
operate from 110 volt, 60 cycle, single phase service.  The receiver is of super-
heterodyne type and covers the frequency range of 100 to 1500 kc.  When
properly installed and calibrated the equipment will accuractely indicate the
direction propagation of pure or modulated continuous wave signals, either
keyed or unkeyed, at any frequency within this band.  The various models of
equipment, Models DP-4, DP-5, DP-6, and DQ-1, supplied on the same
contract, utilize many interchangeable units.  It should be noted that the
difference between the several models lies in the component unit requirement
for each installation, rather than any specific method or detail of installation.
The chief differences in the Model DP-4, DP-5, and DP-6 Equipments are in
the mounting of the drive arrangement of the loop and operating pedestals.
The Model DQ-1 Equipment is designed for installation on submarines only.
Flexible loop cable is supplied and used only on Models DP-4 and DQ-1.  The
shielded transmission line, replacing the loop cable, for Models DP-5 and DP-
6, is to be constructed during the installation in accordance with special
instructions issued by the Bureau of Engineering.  For all equipments, the
incidental mounting hardware, drive shaft extensions, shielded transmission
lines and tools required for making the installation are to be furnished by the
Navy.  A table lists the component units comprising each of four types of
installation.  (Author's abstract, technical report including miscellaneous







Radio Direction-Finding Arrangement Free from Night ErrorTitle Text
Chireix, H.Author Text
Rev. Gen., d'El., vol. 38, p. 208D; December 1935.Source Text
Keyword Text
The effects of indirect-ray signals are eliminated by transmission of short dots
at regular intervals (1/50 sec).  If the resulting signal is received by a loop and
applied to the vertical plates of a cathode-ray oscillograph, and if a signal in
synchronism with the transmitted signal is applied to the horizontal plates,
the direct and indirect-ray signals will, in general, appear as separate peaks
on the C-R tube screen.  The loop or goniometer is rotated until the direction
ray signal disappears.  (Univ. of Illinois abstract, formal literature, French






The Telefunken Apparatus for Directional FlyingTitle Text
Nairz, O.Author Text
Telefunken Zeit, vol. 16, p. 43; 1935.Source Text
navigationKeyword Text











(German)  See:  Air Document Index No. R210 F456; 1936.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Technical Reports 1, 1936 Series, Pages 1-33Title Text
AnonymousAuthor Text
(German) See:  Zentrale fur Wissenschraftliches Berichtwesen); 1936.Source Text
Keyword Text
This ZWB report consists of various articles.  Titles and authors are as
follows:  the impact motion of the lifting propeller by G. Schoppe; research
problems with regard to navigation by Klintzsch; critique of the lectures given
by Capon and Allen at teh DVL-VLF assembly from October 11 and 12, 1935
in Berlin by W. Kamm; the DVG radio direction finding apparatus EZ111; the
new 107/35 E111 radio compass of the DVG; surface protection of aircraft;
magnetic testing method; the hyproscopic balanced condition of improved
lumber and the influence of humidity on material strength properties by Küch;
gluing of plywood with various binding agents by Küch; protection of rubber
edges with rubber by K. Riechers; investigation of the corroding influence of
extinguishing substances for extinguishing gasoline, heavy oil and metal fires
by Panschardt.  A list of abstracts of current reports from German research
organizations are included.  Photographs, tables of data, graphs and
drawings.  (Science or engineering abstract, technical report including
miscellaneous government published material, German language/abstract,






Phenomena in High Frequency SystemsTitle Text
Hund, A.Author Text
Phenomena in High Frequency Systems, New York; McGraw-Hill Book
Company, p. 454; 1936.
Source Text
Keyword Text
An early text which mentions direction finding errors due to conducting
objects in the local area.  The possibility of a metallic fence acting as a
Beverage antenna in the vicinity of a direction finder is mentioned.  (Written for
this publication by Southwest Research, book, English language/USA






On the Design of the Goniometer System for a Fixed-Loop Direction
Finder
Title Text
Karmalin, P. V.Author Text
Izv. Elek troprom. Slab. Toka, no. 10, pp. 24-30; 1936.  See also Wireless
Engineer, vol. 14, p. 91; 1937.
Source Text
Keyword Text
The relative advantages and disadvantages of D/F's using fixed and rotating-
loop antennas are discussed, and a study is presented of the fundamental
principles underlying the design of the goniometer system for a fixed-loop
direction finder.  (Bellini-Tosi).  Conditions determined in which the maximum
efficiency is obtained.  On the basis of this investigation, it is recommended
that the frequency range of the system should be split up into a number of
steps, with capacities of different values, shunted across the field coils.  An
outline for the procedure which should be followed in designing the system is
given.  (Univ. of Illinois abstract, formal literature, Russian language/abstract,






Direct Reading Direction FinderTitle Text
Marique, J.Author Text
Hochf: tech. u. Elek : akus, vol. 48, p. 216; 1936.  See also Wireless
Engineer, vol. 14, p. 90; 1937.
Source Text
Keyword Text
The D/F has a rotating-loop antenna.  Signals from the D/F are passed to a
glow-discharge tube and the polar diagram of the field shtrength is seen on a
ground-glass screen.  (Univ. of Illinois abstract, formal literature, German






The Simon RadioguideTitle Text
Roberts, H.  W.Author Text
Communication & Broadcast Eng., vol. 3, no. 8, pp. 5-7 and 20; August 1936.Source Text
Keyword Text
New instrument for radio navigation, which automatically indicates true
direction of transmitting station, its bearing in degrees off bow or off beam,
approximate ratio of distance traveled toward or away from station, position,
and drift.  (Science or engineering abstract, trade journal, English






The Simon System of Instrument Landing and Collision WarningTitle Text
Roberts, H. W.Author Text
Communications, vol. 3, p. 14; and Broadcasting Engineer, no. 10; 1936.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






S.F.R. Radio-Guidance System for AircraftTitle Text
Rocard, Y.Author Text
Bull S.F.R., no. 3E4, pp. 51-88, 89-104; 1936.  See also Wireless Engineer,
vol. 14, p. 508; 1937.
Source Text
Keyword Text
Among points discussed are the advantages of the phase reversal method of
keying.  This method consists of reversing the phase either in some stage of
the transmitter or in the antennas themselves.  It is stated that the long metal
wire stays of an airplane, slightly inclined toward vertical, pick up a stronger
radiation and tend to reinforce the antenna by diffraction or capacity coupling.
Hence it is concluded that horizontal polarization may be more advantageous
for aircraft communications.  (Univ. of Illinois abstract, formal literature,






A Study of Radio Beacons Free from Night ErrorsTitle Text
Shtillerman, L. E., and Plemyannikov, A. N.Author Text
Izv. Elek troprom. Slab. Toka, no. 10, pp. 12-24; 1936.  See also Wireless
Engineer, vol. 14, p. 91; 1937.
Source Text
Keyword Text
It is pointed out that in the case of radio beacons using loop antennas, the
night effect, i.e., the variation and displacement of the polar diagram, is due to
the presence in the radiated field of a horizontally-polarized component
perpendicular to the plane of radiation.  If, however, Adcock antennas with
transmission line feed are used, this component is not radiated; and
experiments in Russia have shown that with such antennas the direction of
the polar diagram remains constant within 1º, independently of the distance
and time of transmission.  The operation of a beacon using four vertical
antennas at the corners of a square, with a fifth antenna in the center is
discussed.  Description of a specially-developed goniometer unit is given.
(Univ. of Illinois abstract, formal literature, Russian language/abstract,






A Directional Recorder for AtmosphericsTitle Text
Wark, W. J., Boswell, R. And Webster, H. C.Author Text
Australian Rad. Res. Bd., Report No. 10, p. 9; 1936.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






A Pathologist Looks at Radio CommunicationsTitle Text
Watson-Watt, R. A.Author Text
JIEE, vol. 78, p. 10; 1936.Source Text
Keyword Text







The Navigation by Radio of the Airships GRAF ZEPPELIN and
HINDENBERG
Title Text
Witteman and PrussAuthor Text
Telefunken Zeit, vol. 17, p. 47; 1936.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






A Radio Compass for AircraftTitle Text
Aiken, C. B.Author Text
Bell Lab. Record, vol. 14, pp. 165-168; January, 1936.Source Text
Keyword Text
Bell Laboratories made available easily operated radio compass for use
primarily  with Western Electric marine radio telephone equipment;
recognizing possibilities of wider usefulness for this visual-indicator
instrument, they have incorporated some of basic principles in smaller and
light-weight set for use as radio compass for aircraft; equipment described.
(Science or engineering abstract, formal literature, English language/USA






The Radio Direction Finder on Board ShipTitle Text
Loring, F. G.Author Text
Elect. Communication, vol. 14, pp. 209-212; January 1936.Source Text
Keyword Text
ABSTRACT NO. 1:  The development of the art of radio D/F to the point where
bearings may be obtained by personnel not skilled in radio operation is
covered briefly.  The results obtainable by such personnel using a "modern"
(in 1936) direction finder, and the sources and nature of certain types of errors
are discussed.  ABSTRACT NO. 2:  Reviews the development of direction
finding.  The establishment of radio beacons (1924 and onwards) using simple
characteristic signals on 1000 m, a wave-length comparatively free from
interference, rendered the reading of bearings independent of the skilled radio
personnel of the ship.  Concurrently, the direction-finder itself was simplified
and more accuracy made available from it.  The degrees of accuracy under
specified conditions is given.  The errors are described under the following
headings:  (1) night effect error; (2) coast refraction error; (3) error due to
reciprocal bearing; (4) quadrantal error; (5) convergency correction.  (Abstract
No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or engineering







Recent Development in Marconi-Adcock Direction FindingTitle Text
Smith, S. B., and Hatch, G. F.Author Text
Marconi Revue, no. 58, pp. 1-14; January, February 1936.  See also Wireless
Engineer, vol. 13, p. 329; June 1936.
Source Text
Keyword Text
Sensitivity of Marconi-Adcock direction finders: selectivity: the need for very
sensitive receivers associated with Adcock aerials: the Marconi-Adcock type
DFG.10 aerial system: night-time accuracy: comparative statistical accuracy
of short and medium-wave shielded "U" aerials: limiting accuracy due to site
location: quadrature zero clearing: fineness of minima: quadrature "standby"
position: remove control: twin channel Adcock D/F's: shielded
radiogoniometers: etc.  (Univ. of Illinois abstract, formal literature, English






Polarization Errors in Direction FindersTitle Text
Watson-Watt, R. A.Author Text
Wireless Engineer, vol. 13, pp. 3-6; January 1936.Source Text
Keyword Text
The paper describes a comparison of the experimental performance of three
systems of Adcock spaced aerial direction finder, carried out by cooperation
between Marconi's Wireless Telegraph Company and the Radio Research
Board.  The work covers the carrying out of several thousand observations
partly at Chelmsford and partly at Slough, and the results obatined are
expressed in terms of the relative standard-wave errors of the three systems.
(Univ. of Illinois abstract, formal literature, English language/abstract,






Radio Direction-Finding Deviations in AircraftTitle Text
Fromy, E.Author Text




ABSTRACT NO. 1:  Complete study of D/F errors in aircraft navigation.
Calculation of interfering fields, study of goniometrical error, general
discussion of the errors; experimental results and mathematical theory.
ABSTRACT NO. 2:  The use of direction-finding loops on aircraft is
complicated by the effect of fields originating from currents circulating in the
metal structure of the aircraft due to the incident wave whose direction of
arrival it is desired to determine.  With the single simplification that the loop is
so small that the field is constant over its area the author establishes a
perfectly general formula which enables the errors to be determined.  Factors
affecting these errors are discussed and experimental results cited in support
of the theory.  Certain simple general rules can be readily deduced.  (1) There
must be no absorptive or resonant circuit in the neighborhood of the coil.  (2)
To obtain a symmetrical error curve the aircraft must be electrically
symmetrical and the coil placed in a plane of symmetry.  (3) Errors can be
eliminated by compensating circuits if care has been taken in the first place
to obtain a symmetrical error curve.  (Abstract No. 1 - Univ. of Illinois abstract,
Abstract No. 2 - Science or engineering abstract, formal literature, French






Directional Reception Apparatus with Two Oppositely Connected DipolesTitle Text
Hermanshpann, P.Author Text
Hochf: tech. u. Elek : akus, vol. 47, p. 68, February 1936.  See also Wireless
Engineer, vol. 13, p. 386, July 1936.
Source Text
Keyword Text
Asymmetry due to earth capacities of lower halves of dioples is corrected by
connecting upper halves by horizontal wires and variable condensers.  (Univ.







Directional Properties of Short-Wave Frame AerialsTitle Text
Palmer, L.  S.Author Text
Nature, vol. 137, p. 278; February 1936.  See also Wireless Engineer, vol. 13,
p. 213; April 1936.
Source Text
919 LIDONNICI, A., "Il radiogoniometro sui velivoli,"
Rivista Aeronautica, vol. 12, no. 3, pp. 319-327; March
1936.  Features of modern aeronautical
radiogoniometers, with special reference to Telefunken
apparatus.  (Science or engineering abstract, formal
literature, Italian language/abstract, document not
available, description)
Keyword Text
When a receiving frame aerial is rotated about an axis parallel to the electric
vector of an incident wave, then with long waves the frame current changes
from zero to some finite value as the frame rotates from a position where its
plane is perpendicular to the direction of wave propagation to a position where
its plane is parallel to this direction.  Upon this fact the normal directional
properties of frame aerial depend.  With waves of lengths comparable to the
frame dimensions, this is no longer a correct statement.  When the frame is
perpendicular to the direction of the propagation of short-waves, it is found
that current antinodes of equal amplitude occur at the ends AA of that
diameter of the frame which is parallel to the magnetic vector H of the wave,
and current nodes occur at the ends NN of the diameter parallel to the electric
vector E of the wave.  Other nodes and antinodes may be symmetrically
disposed round the frame at points which depend on the ratio of the wave-
length to the frame perimeter.  As the frame rotates about the diameter NN,
these latter antinodes move round the frame and change in number and
magnitude until the current  assumes the distribution previously described for
a short-wave frame oriented so that its plane is parallel to the direction of
wave propagation.  When the frame is rotated about the diameter AA parallel
to the magnetic vector of the wave, then the current obviously becomes zero
when the plane of the frame is again parallel to the direction of wave
propagation.  With long waves the frame current will be zero for any position
of the frame which allows one diameter to be parallel to the magnetic vector of
the wave, but with short waves there is only one position for which the frame
current is zero, namely, when the plane of the frame is perpendicular to the
electric vector of the wave.  These results accord with a theory now being
developed and have been established qualitatively by using small frames with
40 cm waves under water.  The exact way in which the current ditribution
Abstract Text
varies with the position and dimensions of the frame compared with the
direction of propagation and length of wave respectively, and the
consequences on the direction properties of short-wave frames, is now being
investigated.  It is hoped that a full account of the work will be published in the
near future.  (Author's abstract, formal literature, English language/abstract,







(German); 2 March 1936.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Radio Direction FinderTitle Text
AnonymousAuthor Text
Hochf: tech. u. Elek : akus, vol. 47, p. 140; April 1936.  See also Wireless
Engineer, vol. 13, p. 443; 1936.
Source Text
Keyword Text
Short, regular pulses from the emitter are received by an ordinary D/F and led
to the control electrode of a thyratron whose anode voltage is an alternating
one of the same frequency as that of the pulse emission.  The phase of the
anode voltage is adjusted so that anode current only flows while the pulse
current is rising, so that the echoes do not influence the circuit at all.  (Univ.







Sense Antenna in Direction-FindingTitle Text
Bellini, E.Author Text
Onde Elec., vol. 15, pp. 254-257; April 1936.Source Text
Keyword Text
ABSTRACT NO. 1:  Explanation of the fact that in practice the sense antenna
must be built longer than the calculated value.  ABSTRACT NO. 2:  A general
survey of the problem leads to a consideration of the different manner in which
coils and aerials respond to the electric and magnetic components of the
radiation field.  Explanation of the differences is given on an energy basis and
it is stated to be desirable that the directive and nondirective aerials should
both depend on the same component of the field for their pick-up.  The
Adcock system is suggested as the only satisfactory system meeting the
above requirement at the present moment; in fact, were it not for its poor pick-
up factor it would in the author's opinion rapidly replace other systems unless
considerations of size precluded its use.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Science or engineering abstract, formal literature,






Directional Radiation PatternsTitle Text
Ebel, A. J.Author Text
Electronics, vol. 9, pp. 29-30; April 1936.Source Text
Keyword Text
The paper deals with the horizontal signal distributions possible for 2-element
direction aerials with different current phasing and spacing arrangements.  A
chart is included for 35 different combinations of time and space phasings and
its application is detailed in the text.  (Science or engineering abstract, trade






Test of Kearfott Direction FinderTitle Text
Link, J. C.Author Text




33 pages on AS-101(RDF) and Radio Direction Finder tests.  (Science or
engineering abstract, technical report including miscellaneous government







Radio Direction Finder without Night ErrorTitle Text
Nicolas, P.Author Text
Hochf: tech. u. Elek : akus, vol. 47, p. 140; April 1936.  See also Wireless
Engineer, vol. 13, p. 443; 1936.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Effective Resistance of Closed AntennasTitle Text
Bashenoff, V. I., and Majasoedoff, N. A.Author Text
Proc. IRE, vol. 24, pp. 778-801; May 1936.Source Text
Keyword Text
This paper discusses the most desirable dimensions for closed aerials.  The
total resistance of the aerial is broken down into its several components.  It is
shown that the greatest losses are the dielectric losses in the earth and
nearby objects, and formulae are given for calculating this component.
Means are discussed for reducing the dielectric losses.  (Author's abstract,







Blind Landing of AirplanesTitle Text
Baumann, K., and Ettinger, A.Author Text
Proc. IRE, vol. 24, pp. 751-754; May 1936.Source Text
Keyword Text
A method for blind landing of aeroplanes is described which differs from the
systems used heretofore by great simplification of the equipment.  In addition
it makes possible the control of the landing maneuvers from the ground.  The
advantages of the new method are discussed.  (Author's abstract, formal







Directional Errors from Local TransmittersTitle Text
Eckersley, T. L.Author Text
Marconi Revue, no. 60, pp. 21-25; May, June 1936.  See also Wireless
Engineer, vol. 13, p. 608; November 1936.
Source Text
Keyword Text
This paper shows that calibration of an Adcock D/F by means of a local
station may at times be more inaccurate than calibration by means of a more
distant station.  Both theoretical and experimental evidence is presented.
(Univ. of Illinois abstract, formal literature, English language/abstract,






Installing and Operating Instructions Radio Direction Finder Model DRTitle Text
AnonymousAuthor Text
Airplane and Marine Direction Finder Corporation, Lindenhurst, New Jersey.
See Department of Commerce PB17891; June 1936.
Source Text
Keyword Text
The purpose of this equipment is to provide a portable radio direction finder,
covering the frequency range of 200-18,000 kc, which is adaptable, without
any change, to marine, air station, shore station, or field installation.  The
following topics are covered in the text-receiver, installation, operation,
calibration, maintenance, accessories requiring replacement, spare parts,
receiver alignment, parts list, assembly outline, battery box and charging unit
drawings, schematic diagram, and photographs.  (Science or engineering
abstract, technical report including miscellaneous government published







The Use of Adcock Antennas to Reduce the Night Errors in D/FTitle Text
Busignies, H.Author Text
Rev. gen. Elect., vol. 40, p. 1; July 1936.Source Text
Keyword Text
Communications to the Radio Society of France.  No theory; very short
article.  (Univ. of Illinois abstract, formal literature, French language/abstract,






Test of Model CXN Direction Finder Adapter, Submitted by the Radio
Research Co.
Title Text
Link, J. C., and Burgess, W. B.Author Text
NRL Report No. R-1285; 6 July 1936.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Morgan, H. K.Author Text
Proc. IRE, vol. 24, pp. 959-963; July 1936.Source Text
Keyword Text
The problem of rain static, particularly as it affects aircraft, is treated.  Rain
static is due to particles of rain, snow, or dust striking the aircraft aerials.  It
has been found that the disturbance is electrostatic in origin and that an
electrostatically shielded loop aerial reduces it materially.  (Author's abstract,






Compensation Method of Direction Finding for Ground StationsTitle Text
Soden-Fraunhofen, V. Von G.Author Text
(German: D.V.L.)  See: Air Document Index No. R4016 F191-202; July 1936.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Cathode-Ray Direction FinderTitle Text
AnonymousAuthor Text
Communication and Broadcast Eng., vol. 3, no. 8, pp. 17-18; August 1936.Source Text
Keyword Text
Encouraging results obtained during recent tests conducted by Coast Guard
of cathode-ray radio direction finder submitted for test by Airplane and Marine
Direction Finder Corp.  (Science or engineering abstract, trade journal,










(German)  See Air Document Index No. R V-113F; August 1936.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






The Cathode-Ray Aircraft CompassTitle Text
Ostrolenk, S.Author Text
Electronics, vol. 9, pp. 12-15, 45-47; August 1936.Source Text
Keyword Text
ABSTRACT NO. 1:  The author describes a homing device which uses a
cathode-ray indicator, giving a right-left type of indication.  ABSTRACT NO. 2:
 Ordinary direction-finding by transmission from an aeroplane to two ground
receiving stations can only be carried on continously when very elaborate
ground facilities are available, but the method is not a paying commerical
proposition.  The radio compasses in general use depend mainly upon very
accurate electrical phasing of the signals received by a directional and
nondirectional aerial, both attached to the aircraft, and this system is greatly
affected by night errors.  In the instrument described in the present paper, the
directional loop is enclosed in a streamline housing and is fixed with regard to
the direction of motion of the aeroplane, whilst the nondirectional aerial is a
mast attached vertically to the outer structure.  Each aerial is connected with
a separate rf amplifier, supplied from a common beat-frequency oscillator, and
then each amplifier is connected with a separate i.f. amplifier and its output is
taken to a pair of deflecting plates of a Braum tube.  The effect of the two
pairs of plates is to give Lissajous figures and, when the plane is flying
directly towards the transmitter, the trace is a vertical line.  The line slopes
either to the right or the left when the plane is off-course in either direction.
Incorrect phasing gives an ellipse in place of the line, but the major axis gives
the direction.  Incorrect phasing can be put right by adjusting a condenser in
parallel with the loop aerial.  The compass is free from effects of night error
and an interfering transmitter merely produces a minor pattern.  (Abstract No.
1 - Univ. of Illinois abstract, Abstract No. 2 - Science or engineering abstract,







Experimental Investigation of Very Long Wave Reflections from the
Ionosphere
Title Text
Best, J.  E., Ratcliffe, J. A., and Wilkes, M. V.Author Text
Proceedings of the Royal Society of London, Series A, Burlington House,
Piccadily, London W1, England, vol. 156, pp. 614-633; 1 September 1936.
Source Text
Keyword Text
Two separate experimental investigations of the wave returned at steep
incidence from the ionosphere using a wave-length of 18,800 m are described.
 In the first experiments the Hollingworth method of plotting the stationary
wave system at the ground was used, under such conditions that a
determination of the equivalent height of reflection and of the reflection
coefficient could be made in the course of a single day or night.  There was a
marked change in equivalent height in passing from day to night.  On a
September day the equivalent height was about 74 km, and the reflection
coefficient about 0.25; on a November night the corresponding quantities were
about 90 km and 0.5.  In the second experiments sunset and sunrise
variations were observed at a fixed point, 90 km from the transmitter, by using
an aerial system arranged so as to be relatively insensitive to the very strong
ground wave.  These results led to the conclusion that, in winter, the wave
was approximately circulary polarised with a left-handed sense, and that the
equivalent reflection height increased by about 12 km from day to night.  The
relation of these results to those of previous workers, is discussed, and
certain theoretical conclusions are deduced.  (Author's abstract, formal









Wireless World, vol. 39, p. 317; September 1936.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Test of Cathode Ray Direction FinderTitle Text
Solt, C. T.Author Text
Aero Digest, vol. 29, no. 3, pp. 18-19, 84; September 1936.Source Text
Keyword Text
Results of tests of finder designed by E. Hefele, conducted by U. S. Coast
Guard in radio testing Stinson plane during 150 hr. of flying.  (Science or
engineering abstract, trade journal, English language/USA abstract,






Instruction Book for Radio Set SCR-206-ATitle Text
AnonymousAuthor Text
Bendix Aviation Corporation, Baltimore, Maryland; 27 October 1936.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal











Rev. gen. Elect., vol. 40, pp. 434-440; 3 October 1936.Source Text
Keyword Text
ABSTRACT NO. 1:  The author considers the interference phenomenon
between two waves of periodically varying frequency.  Because of their
diversity and because of the knowledge of the positions of the maxima and
minima, it is possible to use heterodyning to measure distances and to locate
objects.  ABSTRACT NO. 2:  The beats which are formed when two frequency-
modulated waves interfere are explained and the use of "warable" tones for
acoustical measurements is examined.  The production of a frequency-
modulated tone by motion of the source or by rotating reflectors is described.
The possibility of using theinterference system to locate sound sources is
also mentioned.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -
Science or engineering abstract, formal literature, French language/abstract,






The Automatic Radio Compass and Its Application to Aerial NavigationTitle Text
Busignies, H.Author Text
Electrical Communication, vol. 15, pp. 157-172; October 1936.Source Text
Keyword Text
ABSTRACT NO. 1:  The author describes the Int. Stand. Elect. Corp's type
RC-5 radio compass which uses a single rotating loop.  The frequency range
is about 300-800 kc.  A needle-type indicator is used.  Also described is the
operation of an aircraft D/F for purposes of navigation.  ABSTRACT NO. 2:
This article discusses the general principles of radio compasses and
described the RC-5 radio compass and applications to aerial navigation.
Comparison is made with other methods of navigation by radio, and
applications of the radio compass in France and other countries are indicated.
 (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Author's abstract,







The Propagation of Radio Waves over the Surface of the Earth and in the
Upper Atmosphere, Part I
Title Text
Norton, K. A.Author Text
Proc. IRE., vol. 24, no. 10, pp. 1367-1387; October 1936.Source Text
Keyword Text
Simple formulas and graphs are given which represent the ground wave field
intensity at the surface of the earth as radiated from a short vertical antenna,
at the surface of the earth.  The theory is compared to some experimental
results by other investigators to determine its range of application.  The
diffraction formula given is theoretically valid only at lower frequencies;
however, it was shown that sky waves are important both day and night and
over land and sea at those distances whose diffraction would otherwise cause
a marked decrease in the received field intensity.  The attenuation formula
given for the short distance where diffraction may be neglected is theoretically
valid for any frequency and set of ground constants; experimental data are
given which show that the formula may be used even at UHF.  (Author's







The Relations for the Quasi-Stationary Field of a Closed Rectangular




E.N.T., vol. 13, pp. 424-434; December 1936.  See also Wireless Engineer,
vol. 14, p. 208; April 1937.
Source Text
Keyword Text
ABSTRACT NO. 1:  The equation determining the field of a complete
conducting loop are derived.  The subsidiary cases of a loop extending to
infinity at one side and of a loop extending to infinity at both sides are also
considered.  ABSTRACT NO. 2:  The author introduces special auxiliary
functions to determine the electric and magnetic fields associated with a
suspended wire, which approximates to a rectangular loop with one side in
the earth, when driven by a sinusoidal emf.  These functions are tabulated for
the special cases of the wire.  (Abstract No. 1 - Univ. of Illinois abstract,
Abstract No. 2 - Science or engineering abstract, formal literature, German






A Method for the Automatic Detection of Maxima and Minima in the
Response of an Observing Instrument
Title Text
Bunemann, O.Author Text
Manchester Mem. Phil. Soc., vol. 49, p. 216; December 1936.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Direct-Reading Direction-Finding Method Using a Rotating Directional
System
Title Text
Dieckmann, M., and Berndorfer, F.Author Text
Hochf: tech. u. Eleck : akus, vol. 48, p. 216; December 1936.  See also
Wireless Engineer, vol. 141, p. 90; February 1937.
Source Text
Keyword Text
Direction is shown on a cathode-ray tube by a spot deviated (a) by rotation
frequency of directional system and (b) by output energy of directional
receiver.  (Univ. of Illinois abstract, formal literature, German






Direct-Reading Direction FinderTitle Text
Marique, J.Author Text
S.A. Internat. d. Teleg. s. Fil. H.U.E., vol. 49, p. 216; December 1936.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Bench Test of Dual ADF Installation (Radio Compass SCR-269-F)Title Text
AnonymousAuthor Text
USN, Naval Air Station, Banana River; ca 1937.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Radio Equipment of the Airship 'Hindenburg' (LZ129)Title Text
Behner, H.  J.Author Text
Telefunken Zeit., vol. 7, no. 73, pp. 44; 1937.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal










Elect. Comm., vol. 16, p. 213; 1937.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






The Frame in an Abnormally-Polarized Field of RaysTitle Text
Dieckmann, M.Author Text
Ges. Vor. Lilienthal-Gesellschait, p. 338; 1937.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal
literature, German language/abstract, document not available.  (Written for
this publication by Southwest Research, formal literature, German






Use of Radio Direction-Finding in Aerial NavigationTitle Text
Elsner, R., and Kramar, E.Author Text
Lorenz-Berichte, no. 3, p. 106; 1937.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Numerical Spacing of Adcock Aerials in Short-Wave Direction-FindingTitle Text
Green, A. L., and Builder, G.Author Text
Australian Radio Research Board Report No. 13; 1937.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






False Bearings from Radio Beacons and Their CausesTitle Text
Harding, L. M.Author Text
Lighthouse Conference, Berlin; Topic C-2; 1937.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Progress in the Development of Ship's Direction FindersTitle Text
Harding, L. M.Author Text
Lighthouse Conf. Berlin, Topic C-5, pp. 1-5; 1937.  See also Wireless
Engineer, vol. 14, p. 621; 1937.
Source Text
Keyword Text
Describes a D/F which makes use of a "quasi-minimum" obtained by
alternately unbalancing the loop and which gives indication on a center-zero
type of instrument, and a D/F which uses crossed loops and two rf amplifiers,
and gives indicatoin on a crossed-pointer instrument.  (Univ. of Illinois
abstract, technical report including miscellaneous government published






Electrical Compensation of Deviation in Radio Direction FindersTitle Text
Karmalin, P. V.Author Text
Izv. Elek troprom. Slab. Toka., No. 9, pp. 1-9; 1937.  See also Wireless
Engineer, vol. 15, p. 104; 1938.
Source Text
Keyword Text
Methods are indicated for correcting errors in the Bellini-Tosi D/F's due to re-
radiation from nearby metallic objects.  The methods proposed are based on
modifying the fields of the fixed coils in the goniometer unit; this is achieved
by connecting capacities and inductances in parallel with one of the coils.  A
formula is derived to determine the value of the correcting inductance for a D/F
system consisting of inductances.  Other formulas are given in which
inductances and capacities are taken into account.  The variation of error with
the operating frequency and methods of compensation are discussed.  By
using the methods proposed the error can be kept within 1º over the whole
frequency range.  (Univ. of Illinois abstract, formal literature, Russian






Parts Lists and Drawings for Lenses, Goniometers, Dilameters, etcTitle Text
Leitz, E.Author Text
FIAT Microfilm Reel No. I-29, Frames 8333-9044 (1929-1938).  See also
Department of Commerce PBL73149; 1937.
Source Text
Keyword Text
Goniometer frames; 8568-8649.  (Science or engineering abstract, technical
report including miscellaneous government published material, German






Improved Direction FinderTitle Text
Marique, J.Author Text
Wireless Engineer, vol. 13, p. 596; 1937.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal







Martin, H.  B.Author Text
RCA Review, vol. 2, p. 69; 1937.Source Text
shipboard, navigationKeyword Text
The use of the radio direction finder or radio compass for navigation purposes
is not new.  For a period of several years hundreds of coastal, lake and ocean-
going ships have realized excellent results from such equipment.  Equipment
has recently been made available which permits the small boat owner also to
take advantage of this radio aid to navigation.  The apparatus, while no
different electrically from that used aboard large vessels, is, however,
specialized in certain features.  The principal differences are the space
required and ease of installation...Since the small vessels for which this
equipment was designed are invariably of wooden construction, the loop may
be inside the cabin, thus avoiding the more elaborate loop-rotating
mechanisms employed on larger craft which, of necessity, use an outside
loop...Present-day rotating loop antenna usually consist of several turns of
wire enclosed in some form of electrostatic shield.  The shield is necessary to
reduce the effect of local induction fields and to preserve electrical symmetry.
The loop may be considered as an inductance coil, having a relatively short
length along its axis, but a large diameter.  (Author's abstract, formal






Note on the Aerials and Radiation Diagrams of Interlocked Signal Radio
Beacons
Title Text
Rocard, Y., and Besson, P.Author Text
Bull. S.F.R., vol. 11, p. 33; 1937.Source Text
navigationKeyword Text





Method of Radio Direction-Finding in SpaceTitle Text
Runge, W.Author Text
Hocht tech. u Elek : akus, vol. 49, p. 215; 1937.  See also wireless Engineer,
vol. 14, p. 508; 1937.
Source Text
methodKeyword Text
Increased accuracy is obtained by rotating the whole receiver polar diagram
about the axis making a small angle with the direction of maximum.  The
reception intensity is constant and independent of rotation when the emitter is
exactly in the direction of the axis of rotation, with circular cross section of






An Aircraft Radio-compassTitle Text
Blodgett, E. D. and Dickey, E. T.Author Text
Comm. and Broad. Engin., vol. 4, pp. 14-16; January 1937.Source Text
NavigationKeyword Text
Describes the RCA model AVR-8 radio compass which uses a homing loop
or a single rotating loop, visual indication of left-right type, and a
superheterodyne receiver.  The radio compass operates on the beacon and







Brown, G. H.Author Text
Proc. IRE, vol. 25, pp. 78-145; January 1937.Source Text
arraysKeyword Text
ABSTRACT NO. 1: The object of this paper is to develop analytical methods
which are readily applicable to the general problems that arise in array design
and to provide design curves that may be used without reference to the field
theory underlying the problem.  The cases of both driven and parasitic arrays
have been treated.  Where possible, the results have been tested by
comparison with experimental results.  The field and circuit conditions are
treated for the case of multielement driven arrays.  The effective impedance
and the total radiated power, as well as the power radiated by each antenna,
are determined.  Expressions are treated which show how these arrays are
used to protect the service areas of other stations operating on the same
frequency assignment.  In the case of a single parasitic reflector, it is found
that spacings less than a quarter wave length are desirable in both the
transmitting and receiving case.  It is seen that the parasitic antenna
functions equally well as a director or a reflector.  The case of an antenna
parallel to an infinite sheet acting as a reflector is treated.  It is shown that it
is desirable to space the antenna very much less than a quarter wave length
from the sheet.  A method of measuring the mutual impedance between
antennas is advanced.  A systematic method of adjusting a complicated array
is outlined.  Appendix I shows a method of computing the mutual impedance
between a tower and a T antenna.  Other appendixes give the derivation of the
expressions for the electromagnetic field in the vicinity of a straight wire, end-
loaded, and of arbitrary length, and the extension of these expressions to
yield the vertical radiation characteristics at great distances.  ABSTRACT
NO. 2:  Analytical methods are developed which are readily applicable to the
general problems that arise in array design, and design curves are provided
that may be used without reference to the field theory underlying the problem.
 The cases of both driven and parasitic arrays are treated.  Where possible,
the results are tested by comparison with experimental results.  The field and
circuit conditions are treated for the case of multi-element-driven arrays.  The
effective impedance and the total radiated power, as well as the power
radiated by each aerial, are determined.  Expressions are given for the
radiation patterns of the arrays.  Examples are treated which show how these
arrays are used to protect the service areas of other stations operating on the
same frequency assignment.  In the case of a single parasitic reflector, it is
found that spacings less than a quarter wave length are desirable in both the
Abstract Text
transmitting and receiving case.  It is seen that the parasitic aerial functions
equally well as a director or a reflector.  The case of an aerial parallel to an
infinite sheet acting as a reflector is treated.  It is shown that it is desirable to
space the aerial very much less than a quarter wave length from the sheet.  A
method of measuring the mutual impedance between aerials is advanced.  A
systematic method of adjusting a complicated array is outlined.  Appendix I
shows a method of computing the mutual impedance between a tower and a
T aerial.  Other Appendices given the derivation of the expressions for the
electromagnetic field in the vicinity of a straight wire, end-loaded, and of
arbitrary length, and the extensions of these expressions to yield the vertical






Radio Propagation Over Plane Earth -- Field Strength CurvesTitle Text
Burrows, C. R.Author Text
Bell system Tech. Journal, vol. 16, pp. 45-75; January 1937.Source Text
ground wave, groundwave, space waveKeyword Text
Curves are presented to facilitate the calculation of radio propagation over
plane earth.  The magnitude and phase of the reflection coefficient for all
conductivities of interest and for four values of the dielectric constant are
presented in the form of curves from which the significant quantities may be
read with the same degree of accuracy for all conditions.  Simple equations,
from which the effect of raising the aerials above the earth's surface may be






The Automatic Radio Compass and its Application to Aerial NavigationTitle Text
Busignies, H.Author Text
Translation in Communication & Broadcast Eng., vol. 4, no. 1, pp. 10-11, 21
and 25; 1 January 1937.  See also Aérophile, vol. 44, no. 11, pp. 256-9;
November 1936; and vol. 45, no. 1, pp. 14-20; January 1937.
Source Text
navigationKeyword Text
Description of radio compass RC5; applications to navigation and blind
landing; comparison with other methods of radio navigation; use of radio







Principle and Theory of Application of a New automatic Radio Compass
for Aircraft
Title Text
Damyanovitch, A. B.Author Text
Onde. Elec., vol. 16, pp. 5-28; January 1937.Source Text
radio compass, navigationKeyword Text
ABSTRACT NO. 1:  A summary of previous work in the D/F field and
theoretical description of the use of the Busignies radio-compass.
ABSTRACT NO. 2:  The loop aerial is continuously rotated, so that the signal
from a given station varies sinusoidally with time.  The variation has two
cycles per revolution due to the polar curve of the loop.  On the same shaft as
the loop is a two-phase "alternator", which converts from battery supply by
means of a circumferential potentiometer.  The device generates two cycles
per revolution.  The indicator is a phase-meter; the stator, iron-cored, is
excited from the alternator and produces a rotating field; the rotor is a
galvanometer coil traversed by the receiver output.  The coil is freely pivoted
and uncontrolled, and takes up an equilibrium position, its magnetic axis
being in line with the rotating field at the instant its own field is a maximum.
The coil position thus indicates the phase displacement between the
incoming signal and the alternator, and hence the angle between the
transmitting station and the aircraft axis.  The indicator stator is 2-pole, so
that 180º in space are spread around the whole circle of the indicator,
doubling the ease of reading.  The 180º -ambiguity of the loop aerial is still
present.  There are three principal errors due to:  (1) the induction-motor
effect; (2) rotating hysteresis, and (3) eccentricity of the rotating field.  The
total error is found to be less than plus or minus one degree under normal
reception conditions.  The indicator is duplicated.  (Abstract No. 1 - Univ. of






Error-Free Bearings with the Pulse Direction Finding ApparatusTitle Text
Diefenbach, W. W.Author Text
Funktech. Monatshefte., vol. 6, pp. 25-27; January 1937.  See also Wireless
Engineer, vol. 14, p. 272; May 1937.
Source Text
dot lockKeyword Text
Pulse transmission equipment for D/F installed in the "Graf Zeppelin" and the
"Hindenburg."  (Supplementary note appears on p. 55 of February issue of







Radiogoniometros y RadiofarosTitle Text
Noziglia, J. L.Author Text




Radio direction finders and radio beacons; general considerations; sources of
error; simple radio beacons; beacons synchronized with aerial signals and
with submarine signals; rotating radio beacons; suggestion for navigators;
Marconi marine radio direction finder type 329 T and its operation.  (Science






Series for the Wave Function of a Radiating Dipole at the Earth's SurfaceTitle Text
Rice, S. O.Author Text
The Bell System Tech. Journal, vol. XVI, no. 1, pp. 101-, January 1937.Source Text
ground wave, groundwave, space waveKeyword Text
In this paper, three series expansions are derived for the wave function of a
vertical dipole placed at the surface of a plane earth.  Two convergent series
and one asymptotic series are obtained.  A remainder term for the latter
series is given which enables one to set an upper limit to the amount of error







The Physical Reality of Zenneck's Surface WaveTitle Text
Wise, W. H.Author Text
Bell System Tech. Journal, vol. 16, pp. 35-44; January 1937.Source Text
ground wave, theoryKeyword Text
The first part of the paper shows that a vertical dipole does not generate a
surface wave which at great distances behaves like Zenneck's plane surface
wave.  In Parts Two and Three it is shown that it is not necessary to call upon
the Zenneck wave to explain the success of the wave antennas.  In 1907
Zenneck showed that a plane interface between two semi-infinite media could
support, or guide, an electromagnetic wave which is exponentially attenuated
in the direction of propagation along the interface and vertically upwards and
downwards from the interface.  Zenneck did not show that an antenna could
generate such a wave but, because this "surface wave" seemed to be a
plausible explanation of the propagation of radio waves to great distances, it
was commonly accepted as one of the components of the radiation from an
antenna.  After Sommerfeld formulated the wave function for a vertical
infinitesimal dipole as an infinite integral and noted that the integral around the
pole of the integrand is the wave function for a surface wave, which at great
distances is identical with the Zenneck wave, no one questioned the reality of
Zenneck's surface wave.  There has been recently pointed out by C. R.
Burrows the lack of agreement between various formulas and curves of radio
attenuation over land when the dielectric constant of the ground must be
taken into account.  The values of Sommerfeld and Rolf are stated to differ
from those of Weyl and Norton by an amount just equal to the surface wave of
Zenneck.  Burrows presents experimental data supporting the correctness of
the Weyl-Norton values and raises a question as to whether a surface wave
really is set up by a radio antenna.  A vertical current dipole does not
generate a surface wave which at great distances behaves like Zenneck's
plane surface wave.  Theoretical and numerical evidence leading to this
conclusion is presented in Part One of this paper.  A contemporary







On the Cause of Error in Interlocked Signal Direction FindingTitle Text
Besson, P.Author Text
Onde Elec., vol. 16, pp. 81-85; February 1937.Source Text
navigationKeyword Text
ABSTRACT NO. 1:  Error due to asymmetry of the antenna coupling coil.
ABSTRACT NO. 2: It has been observed, with the "A", "N" or other
interlocked type of radio beacon, that when very close to the equi-signal
course, the type of indication received depends apparently on the tuning of
the receiver.  The customary explanation for this in the case either of the
crossed loop transmitters or the loop and open aerial type as used by the
author is that the wave-length for the "A" and "N" is slightly different due to
stray effects introduced on account of the keying system.  The author found,
however, that when using a common master oscillator drive with neutrodyned
and symmetrically balanced separator stages the effect still persisted when
using modulated C. W.  Investigation showed that the amplifier output circuit
tuning varied slightly from the "A" to "N" condition due to certain stray
capacities introduced by the keying system.  The result was that despite the
constancy of frequency the upper and lower side-bands were of different
amplitudes in the two cases, and hence according to the tuning of the
receiver one or other of the two transmissions appeared the stronger when the
receiver was situated practically on the beam.  (Abstract No. 1 - Univ. of






The Surface Wave in Radio Propagation over Plane EarthTitle Text
Burrows, Charles R.Author Text
Proc. IRE, vol. 25, no. 2, pp. 219-229; February 1937.Source Text
ground wave, groundwave, theoryKeyword Text
The results of Weyl for radio propagation over plane earth are found to differ
from those of Sommerfeld by exactly Sommerfeld's surface wave.
Experiments conducted under conditions for which these two theories differ
greatly are entirely consistent with Weyl's results and show that
Sommerfeld's surface wave is not set up by simple antennas.  Accordingly,
the Sommerfeld Rolf curves are in error for all conditions for which the






The Polarization of Radio EchoesTitle Text
Martyn, D. F., Piddington, J. H., and Munro, G. H.Author Text
Proc. Roy. Soc., vol. 158, ser. A, pp. 536-551; 3 February 1937.  See also
Wireless Engineer, vol. 14, p. 261; May 1937.
Source Text
skywave, polarization error, polarimeterKeyword Text
The article describes a relatively simple and flexible method of measuring the
ellipticity of polarization of waves that have been reflected from the
ionosphere.  The method uses pulse transmission, and so can be used when
multiple reflections are present.  A method of determining the sense of
rotation of the vectors of the ellipse is described.  The results indicate
magneto-ionic effects in the E-region, due to electrons, not heavy ions.  It is
found that the polarization of echoes is elliptical in accordance with Baker and






Group on Aircraft RadioTitle Text
AnonymousAuthor Text
Lilienthal-Gesellschaft für Luftfahrtforschung, Daily Report No. 073/007; March
1937.  See also Department of Commerce No. PBL61847.
Source Text
UHF, Adcock, altimeterKeyword Text
This document is a report on the session of the Lilenthal Society for Aviation
Research held March 18, 1937 in Berlin.  It contains the text of papers
presented by its members and discussions following the presentation.  Titles
of papers:  Ultrashort-wave propagation; Ultrashort-wave field strength
calculation; Radiation field in the vicinity of a quarter-wave directional antenna;
Regions causing interference in radio receivers and radio direction finders;
Review of experiences with short-wave radio service of the Lufthansa;
Experiences with pulse and Adcock indirect direction finding; Investigations
into direction finding with simple loop antennas; Summary of experiences with
direction finding in the Germany Lufthansa; State of the development work on
low altitude meters; Electric altimeter for landing operations; and an echo-
sounding method.  Charts, diagrams, and graphs are included.  (Science or






Ultrashort-Wave Refraction and DiffractionTitle Text
Eckersley, T. L.Author Text
JIEE, vol. 80, pp. 286-304; March 1937.Source Text
propagation, groundwave, UHF, spacewave, field strengthKeyword Text
The work of G.N. Watson on the propagation of electric waves over a
spherical earth has been extended by the author to take account of the finite
resistivity of the earth, the effect of which is of great importance in ultra-short-
wave transmission.  The work is in such a form that the field intensities above
the earth can be computed numerically.  The effect of refraction in the earth's
atmosphere can also be taken into account.  The results for a range of wave-
length between 2 and 10 mm and for heights up to 4000 m, and distances up
to 400 km are published in the paper in a set of curves, the general properties
of which are discussed.  The effect of atmospheric refraction is considered,
and a comparison between observation and theory is made, in which good
agreement is obtained, on the average, when neglecting refraction.  Major







Simultaneous Radio Direction-Finding and Telephone TransmissionTitle Text
Jackson, W. E., and Stuart, D. M.Author Text
Proc. IRE, vol. 25, no. 3, pp. 314-326; March 1937.Source Text
navigation, SSBKeyword Text
Simultaneous radio direction-finding and telephone service has been in
demand on the airways of the U.S.A. for several years.  A simple method of
obtaining this service has been developed and is now being gradually applied
to the airways.  Various methods of obtaining simultaneous service are
discussed.  The effect of linear and square-law detection used with single side-
band and double side-band transmission of the range tone are analyzed.  The
single side-band method appears to offer the most practical solution to the






Heights of Reflection of Radio Waves in the IonosphereTitle Text
Murray, F. H., and Hoag, J. BartonAuthor Text
Phys. Rev., vol. 51, no. 5, pp. 333-41, 1 March 1937.Source Text
F region, ionospheric reflection, true height, virtual
height
Keyword Text
A general method has been developed whereby, from the virtual height
frequency curves, it is possible to calculate an upper limit to the height of
reflection of a radio wave of a particular frequency in the ionosphere.  The
various portions of the  ionosphere are considered as belonging to one of
three groups: first, those in which the electron concentration increases
continuously with altitude, the manner of increase being unknown at the start
but appearing as a result of the calculations; second, those portions in which
the concentration remains essentially constant over an appreciable thickness
and; third, those portions for which the concentration is less than the
maximum of the region immediately below.  It was found that a discontinuity
in a virtual height frequency curve is a necessary but not a sufficient condition
for the existence of two distinct layers.  When the method was applied to a
particular time and place, it was found that, whereas some of the F2 virtual
heights were rising during the morning hours, the true heights were falling.






Direction of Moving Objects by Ultra-Short WavesTitle Text
AnonymousAuthor Text
Rev. Gen. d'El., vol. 41, p. 136D; April 1937.Source Text
interference, scattering, bistatic radarKeyword Text
The apparatus consists of an antenna system which produces an interfering
field, and a directional receiver.  When an object moves in the interfering field,
there will be a variation in the intensity of the field received by the receiver.






Radio Compasses for Small BoatsTitle Text
AnonymousAuthor Text
Electronics, vol. 10, no. 4, pp. 9-11; April 1937.Source Text
navigation, shipboardKeyword Text
Marine radio direction finder, once restricted by price and size to large ocean
going vessels, has appeared in new, inexpensive, compact models suitable
for small pleasure craft and fishing boats; its uses and design described.






Test of models DP-4, DP-5, DP-6, and DQ-1, Radio D. F. EquipmentTitle Text
Gough, J. H., and Burgess, W. B.Author Text
NRL Report R-1347; April 1937.Source Text
dpKeyword Text
Not available.  (Written by Southwest Research, technical report including






The Pan American Airways Direction-FinderTitle Text
Smith, S. B.Author Text
Aero Digest, vol. 30, p. 62; April 1937.Source Text
navigationKeyword Text





Test of Model DR Direction Finder EquipmentTitle Text
Worrall, R. H.Author Text
NRL Report No. R-1353; April 1937.Source Text
drKeyword Text





An Improved Medium-Wave Adcock Direction FinderTitle Text
Barfield, R. H., and Fereday, R. A.Author Text
JIEE, vol. 81, pp. 676-681; May 1937.Source Text
polarization error, Adcock, MF DFKeyword Text
ABSTRACT NO. 1:  The paper describes a medium-wave Adcock D/F
capable of working over a frequency range of 150-400 kc with a pick-up factor
which is between 3 and 5 meters.  Under favorable conditions a bearing can
be taken with a field strength of 10 microvolts/meter and with a swing of less
than 1 degree.  The standard-wave error is less than 1 degree as measured
on a wavelength of 1760 meters.  This is representative of the error value over
entire range.  ABSTRACT NO. 2:  This paper describes a medium-wave
Adcock direction-finder capable of working over the wave-length range 750 to
2000 m (frequency 400 to 150 kc) with a pick-up factor between 3 and 5 m.
Under favorable conditions a bearing can be taken on a field-strength of 10
microvolts per meter with a swing of less than 1 degree.  When the field-
strength is microvolts per meter the corresponding swing is plus or minus 10
degrees.  The standard-wave error is less than 1 degree as measured on a
wave-length of 1760 m (frequency 170 kc) and this may most probably be
taken to be representative of its value over the whole range.  The instrumental
error after balancing is less than 1 degree, but no information is at present
available as to how long the balance remains constant.  The instrument may,
therefore, be said to constitute a practical development of the balanced-
coupled Adcock system, retaining all the advantages of that type as regards
polarization error, but with a greatly enhanced pick-up factor compared with
that of the early experimental model, which makes the apparatus capable of
taking bearings with field-strengths as low as 1 µV/m, and with an
instrumental accuracy as good as that of a loop-type Bellini-Tosi direction-
finder.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or







NRL Report on Static Direction Finder ResearchTitle Text
LockhartAuthor Text
USN, NRL Report No. R-1370; 28 May 1937.Source Text
noise, interference, sferics, stormKeyword Text









Proc. IRE, vol. 25, no. 5, p. 630; May 1937.Source Text
directive pattern, directivityKeyword Text
Starting with the similarity of the radiation pattern from a post of points to a
harmonic function, it is shown that with a change in variable, the directional
function can be put in a form which permits it to be analyzed into a Fourier
Series, each of whose terms represents a pair of sources.  The same method
is applied to other types of sources and arrays.  The relationship is developed
between source spacing and the range over which the function can be
represented by the series.  A number of examples are given to illustrate the






Model DQ-2 Radio Direction Finder EquipmentTitle Text
AnonymousAuthor Text
RCA Manufacturing Company, Inc., Camden, N.J., Instruction Book No. IB
23990.  See also Department of Commerce PB17767, p. 54; June 1937.
Source Text
dq, low frequency, LF DFKeyword Text
These instructions cover the installation, operation, and servicing of the DQ-2
direction finder.  This equipment manufactured for the Navy Department,
Bureau of Engineering, is designed to operate from 110 volt, 50 cycle, single
phase service.  The receiver is of the superheterodyne type and covers the
frequency range of 100 to 1500 kc.  When properly installed and calibrated
the equipment will accurately indicate the direction of propagation of pure or
modulated continuous wave signals, either keyed or unkeyed, at any
frequency within this band.  Photographs, schematic diagrams, drawings, and






Model DP-7 Radio Direction Finder Equipment, Frequency Range - 100-
1500 KC, AC Operation
Title Text
AnonymousAuthor Text
Radio Corporation of America, Camden, New Jersey; Instruction Book No. IB
23988, 30 June 1937.  See also Department of Commerce No. PB17411.
Source Text
dp, dqKeyword Text
These instructions cover the installation, operation and servicing of the
Direction Finder Equipment specified above.  This equipment is designed to
operate from 110 volt, 60 cycle, single phase service.  The receiver is of the
superheterodyne type and covers the frequency range of 100 to 1500 kc.
When properly installed and calibrated the equipment will accurately indicate
the direction of propagation of pure or modulated continuous wave signals,
either keyed or unkeyed, at any frequency within this band.  The various
models of equipment, Models DP-7, DP-8, and DQ-2, supplied on the same
contract, utilize many interchangeable units.  It should be noted that the
difference between the several models lies in the component unit requirement
for each installation, rather than any specific method or detail of installation.
The chief difference in the Model DP-7 and DP-8 Equipments are in the
mounting of the drive arrangement of the loop and operating pedestals.  The
Model DQ-2 Equipment is designed for installation on submarines only.
Flexible loop cable is supplied and used only on Models DP-7 and DQ-2.  The
shielded transmission line, replacing the loop cable, for Model DP-8, is to be
constructed during the installation in accordance with special instructions
issued by the Bureau of Engineering.  (Author's abstract, technical report






Model DP-8 Radio Direction Finder Equipment Frequency Range 100-
1500 KC, AC Operation
Title Text
AnonymousAuthor Text
Radio Corporation of America:  Instruction Book No. IB 23989; 30 June 1937.
See also Department of Commerce PB 17410.
Source Text
dp, dq, low frequency dfKeyword Text
These instructions cover the installation, operation and servicing of the
Direction Finder Equipment specified above.  This equipment is designed to
operate from 110 volt, 60 cycle, single phase service.  The receiver is of the
superheterodyne type and covers the frequency range of 100 to 1500 kc.
When properly installed and calibrated the equipment will accurately indicate
the direction of propagation of pure or modulated continuous wave signals,
either keyed or unkeyed, at any frequency within this band.  The various
models of equipment, models DP-7, DP-8 and DQ-2, supplied on the same
contract, utilize many interchangeable units.  It should be noted that the
difference between the several models lies in the component unit requirement
for each installation, rather than any specific method or detail of installation.
The chief differences in the Models DP-7 and DP-8 Equipments are in the
mounting of the drive arrangement of the loop and operating pedestals.  The
Model DQ-2 Equipment is designed for installation on submarines only.
Flexible loop cable is supplied and used only on Models DP-7 and DQ-2.  The
shielded transmission line, replacing the loop cable, for Model DP-8, is to be
constructed during the installation in accordance with special instructions
issued by the Bureau of Engineering.  (Author's abstract, technical report






Regularities and Irregularities in the IonosphereTitle Text
Appleton, E. V.Author Text
Nature, vol. 139, p. 1076; June 1937.Source Text
ionospheric sounding, true heightKeyword Text
Selected topics from the information derived from radio sounding of the
ionosphere are discussed and considered in connection with results derived
from a theory of simple layer formation by solar ionizing radiation, traveling
rectilinearly and attenuated according to a mass-absorption law.  The
comparisons are concerned chiefly with the maximum electron content Nm
with solar radiation angle of incidence χ, with the total electric conductivity for
direct currents such as determines the quiet day magnetic variations, and
with the HF absorption of radio waves traversing such a simple layer, the last
two quantities being, to some extent, related.  Other matters discussed are
(a) ionization decay processes in the ionosphere, (b) the actual height at







Ground and Ionospheric RaysTitle Text
Ross, W.Author Text
Wireless Engineer, vol. 14, p. 306; June 1937.Source Text
ground wave, skywave, range, field strength, ionosphereKeyword Text
An attempt to compute the relative intensities of the ground or direct ray and
of the ionospheric ray.  It is shown that it is not possible to calculate the
intensity of the ionospheric ray theoretically because of the incompleteness of
our knowledge of the ionosphere.  It is shown how the relative intensity of
ground ray to ionospheric ray may be estimated for any transmitter whose
vertical polar diagram is known.  The results are used to estimate the







Underground Ultra-High Frequency Aerial for Aeroplane Landing BeamTitle Text
Diamond, H., and Dunmore, F. W.Author Text
U.S. Bureau of Stand. Journ. of Res., vol. 19, pp. 1-19; July 1937.Source Text
UHF, airborne, navigation, underground antennaKeyword Text
Experiments are described on the electrical properties of an UHF transmitting
aerial operating very near to and below the ground surface.  The work was
done with the purpose of locating the landing beam in the center of an airport
in order to secure a steeper approach path and to provide for landing service
for different wind directions.  The effect of the proximity of the ground to the
transmitting aerial upon the low-angle distribution of energy in the radiated
field and upon the polarization of the field is described.  An approximate
mathematical analysis is given of the mechanism of setting up a landing path
when the transmitting aerial is below the ground surface.  (Author's abstract,






A Multiple Unit Steerable Antenna for Short-Wave ReceptionTitle Text
Friis, H. T., and Feldman, C. B.Author Text
Proc. IRE, vol. 25, no. 7, p. 841; July 1937.Source Text
trans-atlantic, rhombic, communicationsKeyword Text
This paper discusses a receiving system employing sharp vertical-plane
directivity, capable of being steered to meet the varying angles at which short
radio waves arrive at a receiving location.  The system is the culmination of
some four years effort to determine the degree to which receiving antenna
directivity may be carried to increase the reliability of short-wave transatlantic
telephone circuits.  The system consists of an end-on array of antennas, of
fixed directivity, whose outputs are combined in phase for the desired angle.
The antenna outputs are conducted over coaxial transmission lines to the
receiving building where the phasing is accomplished by means of rotatable
phase shifters operating at intermediate frequency.  These phase shifters, one
for each antenna, are geared together, and the favored direction in the vertical
plane may be steered by rotating the assembly.  Several sets of these phase
shifters are paralleled, each set constituting a separately steerable branch.
One of these branches serves as an exploring or monitoring circuit for
determining the angles at which waves are arriving.  The remaining branches
may then be set to receive at these angles.  The several receiving branches
have common automatic gain control and thus provide a diversity on an angle
basis.  To obtain the full benefit of the angular resolution afforded by the sharp
directivity, the different transmission times, corresponding to the different
angles, are equalized by audio delay networks, before combining in the final
output.  The experimental system, located at the Bell Telephone Laboratories'
field laboratory near Holmdel, New Jersey, is described.  This system
comprises six rhombic antennas extending three quarters of a mile along the
direction to England.  Two receiving branches, in addition to a monitoring
branch, are provided.  Experience obtained with this system since the spring
of 1935 is discussed.  The benefits ascribable to it are (1) a signal-to-noise
improvement of seven to eight decibels, referred to one of the six antennas
alone, and (2) a substantial quality improvement due jointly to the diversity
action and the reduction of selective fading.  While a three-quarter-mile short-
wave antenna system is an unusually long one, the steerability feature
permits the employment of considerably more directivity, afforded by further
increasing the length.  A system two miles long is believed to be practicable
and desirable.  It could be expected to perform more consistently better than
the three-quarter-mile trial installation, and should yield a signal-to-noise
improvement of twelve to thirteen decibels referred to one rhombic antenna.
Abstract Text
With the object of predicting the performance of larger systems, the
performance of the experimental system is examined in great detail and





The Influence of Reradiators on Direction-FindingTitle Text
Mainka, A.Author Text
Funktech. Monatshefte, vol. 6, pp. 201-206; July 1937.  See also Wireless
Engineer, vol. 14, p. 568; October 1937.
Source Text
reradiators, reradiation, reradiation errorKeyword Text
Contains discussions of decrease of bearing error with increasing phase
difference between signal and disturbing fields: compensation of error on
airship Hindenburg, s.s. Europa: Funkbeschicker, the Telefunken mechanical











Research Paper RP1013, Part of Journal of Research of the National Bureau
of Standards,  vol. 19, July 1937.
Source Text
skip distance, vertical incidence, propagationKeyword Text
A simple, rapid graphical method is given for obtaining skip distances and
limiting frequencies for radio waves, from normal-incidence measurements.






Testing Instructions for Direction Finders I, Ia, EPI, EPIa, EP2a, and PR1aTitle Text
AnonymousAuthor Text




Not available.  (Southwest Research abstract, technical report including






Results with Pulse and Adcock Ground Direction FindersTitle Text
Bottcher, F.Author Text
Luftwissen, vol. 4, pp. 243-247; August 1937.  See also Wireless Engineer,
vol. 15, p. 391; 1938.
Source Text
adcock, night effect, loop, pulseKeyword Text
Exhaustive comparisons are made of loop direction finders using pulse
transmission from aircraft with visual indication on a cathode-ray tube, and an
"H" Adcock system using normal transmission and aural reception.  It is
concluded that the Adcock system is much superior, definitely overcoming
night and twilight effects.  The Adcock system was also much less disturbed
by interference:  the percentage of test transmissions on which bearings
could not be taken owing to interference was for either system in daylight,
3%, for the Adcock at night, 0.5%; and for the loop and pulse system at






Tests on Model DK Direction Finder Receiver to Determine Signal-Noise
Characteristics and make Recommendations as to Any Corrective Action
Required on Model DK Receivers in the Service
Title Text
Greenleaf, S. A.Author Text




11 pages of graphs and tables.  (Science or engineering abstract technical






Marine Radio Progress, with Special Reference to R.M.S. "Queen Mary"Title Text
Loring, F. G., McPherson, W. L., and McAllister, W. H.Author Text
JIEE, vol. 81, pp. 183-218, Discussion, 218-228; August 1937.Source Text
shipboard, navigationKeyword Text
A summary of the progress in marine radio during the last five years,
particularly referring to the nature and volume of traffic, the types of
communication involved, and the growing use of direction-finding equipment
by navigators.  The equipment installed in cargo steamers and passenger
vessels other than in express vessels is separately described.  More
particularly is described the special type of equipment required in the express
passenger type of vessel, such as the "Queen Mary".  On the latter are four
independent duplex circuits.  These receive detailed consideration with their
power supplied, aerial systems, precautions to ensure efficient multiple
working, quick change in wave-length, high-speed transmission and reception,







Ground D.F. Stations of State Service for Safety in AviationTitle Text
Petzel, F. W., and Robra, W.Author Text
ETZ, vol. 58, pp. 894-898, August 1937.  See also Engin. Index, p. 9; 1937.Source Text
German DFKeyword Text
Safety in aerial transportation in Germany is discussed.  The article describes
in detail two phases of practical applications, and of equipment such as
beacons and D/F apparatus, and meteorological service to operating
personnel before and during flight.  A map of the Germany system is given.






Experiments on the Use of Adcock Direction Finders for the Near Zone
and for the Scattering Zone (730 km)
Title Text
Rumpf, W.Author Text
(German) See:  Air Document Index No. R2050 F748; August 1937.Source Text
AdcockKeyword Text





Minimum-Signal Direction Finder Which Records Rapidly and Directly
with a Stroboscope in Conjunction with a Cathode-Ray Tube
Title Text
Berndorfer, F.Author Text
(German)  See:  Department of Commerce PB 56782; September 1937.Source Text
short duration signal, ABI, goniometerKeyword Text
Description of a fast-recording D/F which uses a rotating goniometer and an
oscilloscope.   The luminescent screen reveals a circle with minimum
intensities corresponding to the bearing angle.  Signals down to 1. sec
duration can clearly be recognized.  Abstract prepared at Headquarters Air







The Physical Reality of Space and Surface Waves in the Radiation Field
of Radio Antennas
Title Text
Norton, K. A.Author Text
Proc. IRE., vol. 25, pp. 1192-1202; September 1937.Source Text
theory, ground wave, Sommerfeld signKeyword Text
ABSTRACT NO. 1:  The effect of a change in sign in the original Sommerfeld
equations for propagation is discussed.  Interesting properties of surface
waves and the differences between surface and space waves are pointed out.
ABSTRACT NO. 2:  Evidence is presented which indicates that,
notwithstanding the change in sign made by Sommerfeld in his 1926 paper on
radio wave propagation, the radiation field of a vertical electric dipole may be
separated into space and surface wave components.  Sommerfeld's original
concepts as to the characteristics of two such waves in radio transmission
are largely substantiated.  It is shown that a space and a surface wave are
generated by a simple vertical dipole antenna at the surface of the earth and
that this surface wave has the same wave tilt as the Sommerfeld surface
wave.  Evidence is given which would indicate that this surface wave travels
around the curve of the earth in much the same manner as a guided wire wave
travels around a bend on a wire.  In the appendix formulas are given for the
space and surface waves in the radiation fields of a horizontal electric dipole
and of horizontal and vertical magnetic dipoles.  (Abstract No. 1 - Univ. of






The Propagation of Radio Waves over the Surface of the Earth and in the
Upper Atmosphere
Title Text
Norton, K. A.Author Text
Proc. IRE., vol. 25, pp. 1203-1236; September 1937.Source Text
theory, propagation, ground wave, space waveKeyword Text
Completely general formulas are given for computing at any point above a
plane earth of finite conductivity the vector electric field for a source which
may be a combination of vertical and horizontal electric dipoles or a loop
antenna with its axis parallel or perpendicular to the earth.  As illustrations of
the above general methods, formulas are derived for the ground-wave radiation
from:  (1)  a grounded vertical antenna carrying a sinusoidal current
distribution, and (2) elevated vertical and horizontal half-wave antennas.  The
"effective height" of the grounded vertical antenna is determined as a function
of the ground constants, and this formula is then used to determine the effect
of the ground constants on the ground-wave field intensity in the neighborhood
of a quarter-wave antenna.  The formulas are also used to show the influence
of antenna height on the attenuation of high and ultra-high frequencies.  The
forward tilt, i.e., Er/Ez, which occurs for the electric vector lying in the vertical
plane passing through the antenna, is also easily computed from the formulas
given and is shown graphically.  An expression for the Poynting vector is
derived, and it is shown that a part of the energy in the wave near the ground






Navigation with Loop AntennasTitle Text
Roberts, H. W.Author Text
Aero Digest, vol. 31, no. 3, p. 72 and 74; 3 September 1937.Source Text
navigationKeyword Text
Description of loop principle; application of vertical loop to aircraft radio
direction finders; installation factors; nondirectional and directional radiators;






Improvements in Radio Direction-FindingsTitle Text
Rocard, Y.Author Text
Rev. Gen. d'Elec., vol. 42, pp. 101-102; September 1937.  See also Wireless
Engineer, vol. 15, p. 49; 1938.
Source Text
Rocard, sense, ambiguity resolutionKeyword Text
A description of Rocard system depending on equality of reception on two
alternated systems of open antennas with differing diagrams.  The two
antenna systems may consist of a vertical antenna with a double set of
reflectors, alternately switched into action; for removal of ambiguity, both
reflector systems can be switched out of action together so that the directive







Telecommunication Services for Civil AviationTitle Text
Badenach, R. M.Author Text
Inst. Eng. Australia J., vol. 9, pp. 413-421; October 1937.Source Text
navigation, HFKeyword Text
A review of the more important radio aids to navigation of aircraft.  The
disadvantages of the longer waves used in the earlier established system in
U.S. A., for example, are discussed, and the possibilities of using short
waves for a similar system in Australia.  Radio services for airport control and






Proper Spacing between Units of Differential Antenna Pairs in Direction
Finding
Title Text
Budenbom, H. T.Author Text









Current Amplitude and Phase Relations in Aerial ArraysTitle Text
Morrison, J. F.Author Text
Proc. IRE, vol. 25, pp. 1310-1326; October 1937.Source Text
arraysKeyword Text
The paper describes a simple arrangement for observing the relative
amplitudes and phases of the currents in the elements of a multi-element
radiating system.  The process of adjusting the array is greatly facilitated,
much less time and skill being required than when each step in the process
is checked by field-intensity measurements.  Using the method described,
these measurements need only be used as a final verification of the
adjustment.  Field experience with a commercial application is described.
The arrangement is also suitable for use by operating personnel in making
routine checks to verify the maintenance of the desired amplitude and phase
relations or to indicate the direction and magnitude of changes if they have






Field Strength Observations of Transatlantic Signals, 40 to 45 MegacyclesTitle Text
Peterson, H. O. and Goddard, D. R.Author Text
Proc. I.R.E., vol. 25, no. 10, pp. 1291-1299, October 1937.Source Text
Keyword Text
The results of daily observations at River head, L.I., N.Y. since the middle of
January 1937 are reported.  Some of the schedules of London and Berlin
television transmissions are reported as being heard and measurements of
field strengths are summarized.  The vertical angle of arrival was measured,
and by means of a reversible directive antenna, it was determined that the
signal at times arrives from a direction other than that of the great-circle path
through London and River head.  (Abstract taken from authors' summary,






Series Phase Aerial ArrayTitle Text
Wells, N.Author Text
Wireless World, vol. 41, pp. 374-376; 15 October 1937.Source Text
loop arraysKeyword Text
A number of 1/4 - λ loops at 1/4 - λ intervals are connected by horizontal
members of that length.  The array is fed at one end with a traveling wave.  Up
and down the legs of each loop the effects combine to that of a standing
wave.  Since the resulting radiation of each loop is spaced a 1/4 cycle in both
space and time from that of the next, the result is additive along the line in the
direction towards the fed end, and cancels out in the reverse direction.
Because the direction of propagation is along the line of the array and not
perpendicular to it, the cost of the aerial and the space occupied are
proportional to the concentration required and not to its square.  (The
concentration is obtained in all planes.)  Up to four arrays may be arranged
side by side (usually spaced 3/4 λ) to increase the concentration.  An
outstanding feature is that the radiation resistance of each loop is four times
that of a 1/4 - λ aerial; it is of the order of 150 Ω.  For transmission the array
may be extended to 6 λ (25 loops); but 2 to 2-1/2 λ is the practical limit for
receiving.  The terminating resistance (to prevent reflection) may be omitted
from a long array.  In order that attenuation along the series of loops shall be
neither too rapid nor too slow, the dimensioning of the aerial loops and the
horizontal members has to be carefully graded according to the frequency and
the length of a complete element.  A system of longitudinal earth wires is







Improved Medium-Wave Adcock Direction FinderTitle Text
Barfield, R. H. and Fereday, R. A.Author Text
JIEE, vol. 81, pp. 676-681; November 1937.Source Text
mf adcockKeyword Text
This paper describes a medium-wave Adcock direction-finder capable of
working over the wave-length range 750 to 2000 m (frequency 400 to 150 kc)
with a pick-up factor between 3 and 5 m.  Under favorable conditions a
bearing can be taken on a field-strength of 10 micovolts per meter with a
swing of less than 1º.  When the field-strength is 1 microvolt per meter the
corresponding swing is ±10º.  The standard-wave error is less than 1º as
measured on a wave-length of 1760 m (frequency 170 kc) and this may most
probably be taken to be representative of its value over the whole range.  The
instrumental error after balancing is less than 1º, but no information is at
present available as to how long the balance remains constant.  The
instrument may, therefore, be said to constitute a practical development of
the balanced-coupled Adcock system, retaining all the advantages of that
type as regards polarization error, but with a greatly enhanced pick-up factor
compared with that of the early experimental model, which makes the
apparatus capable of taking bearings with field-strengths as low as 1 microvolt
per meter, and with an instrumental accuracy as good as that of a loop-type






A Short-Wave Adcock Direction FinderTitle Text
Barfield, R. H., and Ross, W.Author Text
JIEE, vol. 81, pp. 682-690; November 1937.Source Text
adcock, standard wave errorKeyword Text
ABSTRACT NO. 1:  The working-wavelength range of the system is 35-70
meters.  The system consists of 30 ft vertical "water pipe" antennas with
netting-shielded feeders, cage-shielded receiving apparatus and a special
goniometer with two search coils in parallel mounted on the same spindle.
Material for the calculation of permissible tolerance in the antenna system for
a given degree of accuracy is given.  The latest model of this D/F gives
standard-wave error of 1º - 4º, a pick up factor of 4m - 10m, and an
instrumental error of 2½º maximum.  It has a sense-finding device based on a
new principle; the device is not described.  ABSTRACT NO. 2:  This paper
gives full details of the construction and performance of a short-wave aural
Adcock direction-finder of the coupled type with a working wave-length range
of rom 35 to 70 m (frequency 8.6 to 4.3 mc).  It describes how the design of
the instrument is based on the principles brought to light in an earlier
investigation.  It deals with its design in respect of polarization error, pick-up
factor, and instrumental error, and describes experiments by which these
properties were measured.  The values obtained for these were as follows:
standard-wave error, 3º to 8º; pick-up factor, 4.5 to 6 m; instrumental error, 2º
to 3º at maximum.  The apparatus is considered to constitute a satisfactory
direction-finder from a practical point of view though, it will be possible in
future models, one of which is now completed, to take advantage of the
experience gained to obtain an instrument with lower instrumental and
polarization errors and higher pick-up factor.  As a result of minor
modifications in design the following performance has been attained;
Standard-wave error, 1º to 4º; pick-up factor, 4 to 10 meters; instrumental
error, 2-1/2º (maximum).  Other improvements have also been introduced,
such as the provision of switches enabling lining up tests to be made quickly
and as a matter of routine and the addition of a sense-finding device operating
on a new principle.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -






Bearing-Angle Oscillograph, Type 164/165, Model 954/955Title Text
Berndorfer, F.Author Text









Irregular Ionic Clouds in the E LayerTitle Text
ECKERSLEY, T. I.Author Text
Nature, vol. 140, pp. 846, 13 November 1937.Source Text
ionospheric irregularities, phase measuring dfKeyword Text
With the use of a receiving array consisting of a pair of frames spaced 20
meters apart in a north-south direction, and determining the difference in
phase induced into the system by a signal E.M.F., the angle of the ray
relative to the axis joining the two aerials can be determined.  (Southwest







Direction-Finding by PulsesTitle Text
Plendl, H.Author Text
Hochf: tech. u. Elek : akus, vol. 50, pp. 37-41; August 1937.  See also
Wireless Engineer, vol. 14, p. 621; November 1937.
Source Text
pulse, dot-lockKeyword Text
ABSTRACT NO. 1:  A general description of night-errors in D/F is given and
the principles of pulse D/F are explained.  Some practical results are given.
Advantages and disadvantages of the pulse system are discussed.
ABSTRACT NO. 2:  Discusses the effects on radio direction-finding of night
variations in beam direction, and deals with ionospheric effects on long waves.
 The impulse method of direction-finding is described and practical results
obtained with it are quoted.  The Adcock and the impulse methods of night
direction-finding are compared.  (Abstract No. 1 - Univ. of Illinois abstract,






The Extended-Feeder Marconi-Adcock Direction FinderTitle Text
Smith, S. B.Author Text
Marconi Rev., no. 66, pp. 23-30; See also Wireless Engineer, vol. 14, p. 621;
November 1937; May 1937.
Source Text
Adcock, remote control AdcockKeyword Text
ABSTRACT NO. 1:  Describes a Marconi-Adcock D/F with feeders 700
meters long, operating at 300 kc.  Discusses operating and site advantages.
ABSTRACT NO. 2:  Remote control of Adcock aerials; researches have
embraced problems such as location of aerials at distances of 0.5 to 8 km by
means of radio frequency feeders and tele-control at distances up to 80 km;
some of problems remain unsolved or are uneconomic; number of commercial
installations involving extended radio frequency feeders of various lengths up
to 0.75 km have been tested.  (Abstract No. 1 - Univ. of Illinois abstract,






Experiments with Underground Ultra-High-Frequency Antenna for
Airplane Landing Beam
Title Text
Diamond, H., and Dunmore, W.Author Text
Proc. IRE, vol. 25, no. 12, pp. 1542-1560; December 1937.Source Text
navigation, aircraft landingKeyword Text
Experiments are described on the electrical properties of an ultra-high-
frequency transmitting antenna operating very near to and below the ground
surface.  The work was done with the purpose of locating the landing beam in
the center of an airport in order to secure a steeper approach path and to
provide for landing service for different wind directions.  The effect of the
proximity of the ground to the transmitting antenna upon the low angle
distribution of energy in the radiation field and upon the polarization of the field
is described.  An approximate mathematical analysis is given of the
mechanism of setting up a landing path when the transmitting antenna is






Theory of Loop-Antenna with Leakage Between TurnsTitle Text
Taylor, P. B.Author Text
Proc. IRE, vol. 25, pp. 1574-1594; December 1937.Source Text
loop, leakageKeyword Text
The theory of the receiving loop antenna of two turns with distributed leakage,
conductive and reactive, is developed.  Equations are derived for currents and
voltages along the loop and at the terminals.  For terminal currents and
voltages the effect of leakage may be expressed by means of a single
function, H, and the loop may be represented by an equivalent two-mesh
circuit of lumped constants.  The effect of leakage upon the Q in the presence







Radio Landing Beacons for AerodromesTitle Text
Zijlstra, P.Author Text
Philips Techn. Rev., vol. 2, pp. 370-376; December 1937.Source Text
navigationKeyword Text
Following a short introduction dealing with the principles of radio landing
beacons and a consideration of the advantages and disadvantages of long and
short waves for this purpose, the radiation diagrams of modern landing
beacons working on ultra-short waves are discussed in detail.  Finally, a
description is given of the Philips ultra-short wave beacon transmitter B.R.A.






On the Dispersion of Electromagnetic Waves above the Earth's SurfaceTitle Text
Alpert, J. L., Miguilin, V. V., and Ryasin, P. A.Author Text
Comptes Rendus Acad. Sci. URSS, vol. 18, no. 9, pp. 635-638; 1938.  See
also Wireless Engineer, vol. 15, p. 444; 1938.
Source Text
propagation, interferometerKeyword Text
Measurements, using a "dispersion radio-interferometer" on the principle
suggested by Mandelstam and Papalepi, took place over various kinds of land
and over open sea.  Distances ranged up to 18.6 km.  Over the former, a
dispersion of the order of a few tenths of a percent is possible; over the latter,
the possible dispersion (if any) is less than 0.07%.  Several experiments were
carried out with the ship hidden behind land, which have shown that the
appearance of land on the propagation path of radio waves exerts a definite
influence on the phase difference of the oscillations at the receiving point.
The data do not allow conclusions to be drawn on whether these phase
variations were due to dispersion or to some other phenomena.  (Univ. of






An Automatic Direction FinderTitle Text
ANONYMOUSAuthor Text
Communications, vol. 18, no. 10, pp. 10-11, 28-29; 1938.Source Text
sense, airborneKeyword Text
Describes the Sperry-RCA automatic D/F, which uses a tuned loop in a tear-
drop housing with manual or motor rotation of the loop.  The loop seeks the
null by servo control of motor.  An automatic "sense" device is included in the
circuit to give the servo-system intelligence for elimination of the 180º
ambiguity.  The system can also be connected to the gyro-pilot for beam






Automatic Radio Compass RC5ETitle Text
ANONYMOUSAuthor Text
Communications, vol. 17, p. 34; 1938.Source Text
loop, navigation, airborneKeyword Text
A brief description of the Type RC5E radio compass developed by the I.T. and
T. Laboratory (Paris).  The system uses a single rotating loop with a phase-






Descriptive Data Covering Phase Comparison Loop Antenna Type 1.5-25
Megacycle High Frequency Radio Direction Finders
Title Text
ANONYMOUSAuthor Text
Bell Telephone Laboratories, New York City; 1938.Source Text
phase comparisonKeyword Text













Radio Compass SCR-269-A (or -C) was designed primarily to be used as a
navigational instrument in U.S. Army aircraft.  The equipment is basically a
radio receiver using a superheterodyne circuit with the addition of certain
essential circuits necessary for radio compass operation and requires 15
tubes.  Two remote controls are provided, and, although only one remote
control functions at one time, control may be readily switched from one to the
other.  The frequency range of the equipment is 200 to 1750 kc which is
covered in three bands, calibrated in kilocycles as follows:  band 1-200 to 410
kc, band 2-110 to 850 kc, and band 3-850 to 1750 kc.  Only the frequency
band in use is visible on the tuning scale.  The equipment is manually tuned
from either of two remote positions, and the bands are switched electrically
from the position having control.  When installations are made using only one
remote control, no switching of control is necessary and the one radio control
box used has control at all times.  When used in conjunction with a suitable
non-directional (vertical) antenna, one or two headsets, a 14- or 28-volt dc
supply, a 115-volt, 400-cycle power supply, and necessary interconnecting
wiring, Radio Compass SCR-269-A (or-C) is a complete operable unit capable
of providing:  (a) automatic bearing indication of the direction of arrival of radio
frequency energy and simultaneous aural reception of modulated radio
frequency energy; (b) aural reception of modulated radio frequency energy
using a non-directional (vertical) antenna; (c) aural reception of modulated
radio frequency energy using a loop antenna; (d) aural-null directional
indications of the arrival of modulated radio frequency energy using a loop
antenna.  The Radio Compass SCR-269-C, in addition to performing the same
function as Radio Compass SCR-269-A, has provision for aural reception of
unmodulated radio frequency energy in each of the four cases.  Selection of
either type of reception is made by use of the "C.W.-VOICE" switch.  All
component parts of this equipment having the same type numbers are
interchangeable, viz., radio compass units, loops, loop cords, indicators, and






Marconi Direction Finder Type 579/354NTitle Text
AnonymousAuthor Text
Hydrographic Rev., vol. 15, p. 121; 1938.Source Text
crossed loopKeyword Text
Description of a small crossed loop and goniometer type of system.  The
article compares in a non-technical manner the practical advantages and







Direction-Finding Receiver Klein Z. E. Type 63/34Title Text
Berndorfer, F.Author Text
Deutsche Luft. Jahrbuch, vol. III, p. 66; 1938.Source Text
receiversKeyword Text
The comment is a brief description of the above receiver with illustrations.






Investigations of Radio Bearing Loops Mounted inside of Metal AircraftTitle Text
Dieckmann, M.  and Baerner, K.Author Text
Deutsche Luft. Jahrbuch, vol. 3, pp. 59-62.  See also Department of
Commerce PB24670; 1938.
Source Text
airborne, shielded loopKeyword Text
ABSTRACT NO. 1:  An attempt was made to install loops inside instead of
outside of airplanes in order to overcome aerodynamic disadvantages of the
latter and to control the reception spectrum.  It is shown how practical results
can be obtained.  ABSTRACT NO. 2:  This report of the
"Drahtlostelegraphische und Luftelektrische Versuchsstation Grufelfing,"
concerns the transfer of the radio bearing loops normally located on the
exterior, to the interior of the aircraft, in order to remove the aerodynamic
disadvantage of the exterior loop as well as compensate for the quadrantal
error corrector.  The practical conditions are indicted under which bearings
can be taken with interior loops.  A photograph, diagrams, and graphs are
included.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science






Principles of MusaTitle Text
Feldman, C. B.Author Text
Bell Laboratory Record Communications, vol. 16, p. 148; 1938.Source Text
musa, wide aperture, historyKeyword Text
Not available.  Some regard the Musa system as a forerunner of the German






Design and Construction of Hertz Radio Compass SystemTitle Text
Goldberg, H.Author Text
Zeit. f. Fernmelde-technik ., vol. 19, p. 38; 1938.Source Text
navigationKeyword Text





The R-9 Aircraft Direction-Finding ReceiverTitle Text
Goldberg. H.Author Text
Elect. Comm., vol. 16, p. 373; 1938.Source Text
airborne, navigationKeyword Text






Grosskopf, J., Smith-Rose, R. L., Hopkins, H. G., Diamond, H., Norton,
K. A., Watson-Watt, R. A., Marconi, G., et al.
Author Text
International Sci. Radio Union Proceedings, vol. 5, no. 1; 1938.Source Text
conference, historyKeyword Text
Papers presented in Venice and Rome, Sept. 1938:  Interference from mutual
modulation in ionosphere, J. GROSSKOPF; Wave indicator of maximum
precision, H. HEINZE;  Behavior of Habann tube as negative resistance, F.W.
GUNDLACH; Noise in vacuum tubes, F.B. LLEWELLYN; Fluctuation voltages
in electric networks and thermionic tubes, E.B. MOULIN; Automatic
measurement of atmospheric noise, K. MAEDA and H. YOKOYAMA;
Ionization of high atmospheric regions and solar radiation, K. MAEDA;
Ionospheric measurements during total solar eclipse of June 1936;
Comparison of field strength of short waves received simultaneously in Japan
from European stations, T. AMISIMA, L. YAMAGUTI, K. ENDO and M.
NAKAGAMI; Theory of magnetrons with two plates, Y. ITO; Long period
variations in F2 region of ionosphere, K. TANI, Y. ITO and H. SINKAWA;
Propagation of radio waves of frequencies of approximately 30 megacycles,
K. MAEDA and T. TUKADA; Annual variations in high atmosphere, K.
MAEDA, T. TUKADA and T. KAMOSHIDA; New theory of ionosphere, T.
TUKADA; Investigation interaction of radio waves, E.V. APPLETON; Tides in
upper atmosphere, E.V. APPLETON and K. WEEKES; Use of absolute
frequency meters for scientific needs, JOUAUST; Measurement of intensity of
electromagnetic field near antenna, C. GATTON and F. CARBENAY;
Measurement of radio field intensity, R.L. SMITH-ROSE; Studies of
ionosphere during total solar eclipse of June 19, 1936, T. MINOHARA and Y.
ITO; Measurement of height of ionosphere at Heilo, Manchuria, during total
solar eclipse of June 19, 1936, T. NAKAMURA; Abnormal phenomena in
transmission on short waves, D. ARAKAWA; Development of television in
Japan, D. ARAKAWA, A. KOMPARA and T. AMISIMA; Metallic ellipsoid as
stabilizer of centimeter waves, K. MORITA; Portable standard frequency
generator, I. KOGA; Crystal oscillator for ultra-short waves, I. KOGA; Report
to Commission I, E.H. RAYNER; Investigation of propagation of waves carried
out in Great Britain from July 1934 to June 1938, R.L. SMITH-ROSE; Radio
direction finding on wavelengths between 6 and 10 m, R.L. SMITH-ROSE and
H.G. HOPKINS; Limits of applicability of geometrical optics to study of
particularly important case of propagation, D. GRAFFI; Effect of disturbances
on propagation of radio waves in ionized gases, D.GRAFFI; Improvements in
execution of frequency measurement, E. FUBINI-GHIRON and P.
Abstract Text
PONTECORVO; Solar activity and its influence upon earth, G. ABETTI;
Preliminary measurements of F2 region ionization, F.W.C. WHITE and C.J.
BANWELL; Production of accurate one-second time intervals, W.D.
GEORGE; Brightness of twilight sky and density and temperature of
atmosphere to about 60 km, E.O. HULBERT; Peak field strength of
atmospherics due to local thunderstorms at 150 megacycles, J. P.
SCHAFER and W.N. GOODALL; Non-existence of continuous intense
ionization in troposphere and lower stratosphere, O.H. GISH and G.H.
BOOKER; Report to Commission I, PETRISH; Ultra-short-wave field strength
measuring set, F.M. COLEBROOK and A.C. GORDON-SMITH; Comparison
between theory and experimental date for ultra-short-wave propagation, R.L.
SMITH-ROSE and A.C. STICKLAND; Measurements of lateral deviation of
radio waves by spaced loop direction finder, R.H. BARFIELD and W. ROSS;
Electron inertia effects in thermionic tubes, J.A. RATCLIFFE and S.
KOWNACKI; Lorentz term in ionosphere theory, J.A. RATCLIFFE; Very long
waves and lowest parts of ionosphere, J.A. RATCLIFFE and M.V. WILKES;
Abnormal phenomena in ionosphere at appearance of Aurora Borealis,
W.DIEMINGER and H. PLENDL; State of ionosphere during Aurora Borealis
of January 25 to 26, 1938, R. EYFRIG, G. GOUBAU, T. NETZER and J.
ZENNECK; Surface radiation and antenna effect of closed serials, L. SACCO;
Surface radiation of horizontal antennas, G. LATMIRAL; Interference
measurement of micro-waves, A. Lo SURDO, E. MEDI and H.ZANOTELLI;
Thermic wattmeter for high frequency circuits, G. MAIONE; Application of
graphs of maximum usable frequency to communication problems, N. SMITH,
S.S. KIRBY, and T.R. GILLILAND; Precise frequency control system for
Station WIXJ, J.A. PIERCE; Possibilities of ultra-short waves for air
navigation, F.A. KOLSTER; Determination of operating characteristics of
power vacuum tubes, E.L. CHAFFEE; Tropospheric reflections of radio waves,
R.C. COLWELL and A.W. FRIEND; Solar Radiation changes during sunspot
cycle, E.V. APPLETON and R. NAISMITH; Characteristics of ionosphere
throughout half sunspot cycle, N. SMITH, T.R. GILLILAND and S.S. KIRBY;
American magnetic character-figure CA in relation to communication
problems, A.G. McNISH and H.F. JOHNSTON; Radio fade-outs at department
of terrestrial magnetism of Carnegie Institution of Washington, L.V.
BERKNER and H.W. WELLS; Electromagnetic waves in free space, in metal
pipes, and in dielectric wires, G.C. SOUTHWARTH; Measurement of direct
interelectrode capacitance of vacuum tubes, C.H. WILLIAMS and K.M.
SOUKARAS; Photoelectric measurements of ultraviolet solar intensities in
stratosphere transmitted from unmanned balloons, R. STAIR and W.W.
COBLENTZ; Resistance and permeability measurements at ultra-high
frequencies, P.D. ZOTTU; Radio Observations in Puerto Rico, G.W.
KENRICK; Influence of grid focusing effect on plate dissipation limit of vacuum
tube, I.E., MOUROMTSEFF; Spontaneous fluctuations of current and
potential, C.J. BAKKER and B. van der POL; Report of Sub-Committee 3 of
Commission III, R. BUREAU; Frequency measurements carried out by
Control Center of EIAR at Sesto Calende, L. SPONZILLI; Propagation of
synchronized waves and reception of stations operating at same wavelengths,
S. BERNETTI; Stability and instability in electric circuits, R. EINAUDI;
Researches of origin of atmospherics, H. NORINDER; Ionosphere
disturbances associated with solar activity, J.H. DELLINGER, S.S. KIRBY,
T.R. GILLILAND and N. SMITH; Ground conductivity measurements in
Canada, K.A. MacKINNON; Observations on skywave transmission on
frequencies above 40 Mc/s, D.R. GODDARD; Exponential transmission line,
C.R. BURROWS; Accuracy of radio field intensity measurements at medium
frequencies, H. DIAMOND, K.A. NORTON and E.C. LAPHAM;
Recombination in ionosphere, E.V. APPLETON and J. SAYERS;
Electromagnetic horn radiators, W.L. BARROW; Random fading of 50 Mc
signals over non-optical paths, K.C. MacLEAN and G.S. WICKIZER; Effects
of ionosphere storms on radio transmission, S.S. KIRBY, N. SMITH and T.R.
GILLILAND; Electromagnetic waves in elliptical metallic tubes, L.J. CHU;
Radio Wave Propagation, J.H. DELLINGER; British work on Atmospherics,
R.A. WATSON-WATT; Direction finding of atmospherics, R.A. WATSON-
WATT; Theory of cylindrical radiating conductor, P. BAUDOUX; Velocity of
phase, of power, and of both in ionized medium, J. Van MIEGHEM; Report to
Commission on Radiophysics, B. van der POL; Critical frequency method of
measuring upper ionospheric ionization, E.V. APPLETON, R. NAISMITH and
L.J. INGRAM; Velocity of propagation of microwaves in proximity of earth's
surface, A. Lo SURDO and G. ZANOTELLI; Interaction of radio waves - II, B.
van der POL; Magnetic storms and upper atmospheric ionization; E.V.
APPLETON and L.J. INGRAM; Report of Ionospheric Sub-Commission of
Commission II, E.V. APPLETON and R. NAISMITH; New type magnetron for
ultra-short-waves, H. CHIREIX; Ionospheric eclipse of 1940 October 1, H.M.
Nautical Almanac office; Measurements made at PTR 12/13 Mar. 1935,
GIEBEN; Radio disturbances during polar lights of January 25, 1938 in
Switzerland, J. LUGEON; Ionospheric research of G. MARCONI Radio
Experimental Center at Torrechiaruccia, A. BOTTINI; Organization on fading
studies, JOUAUST; Multiple directive antennas, V. GORI; Progressive Wave
Directive Antenna, V. GORI; Short Wave receiving antenna, type G.A.
NIUTTA; Statistical data on rapid total fading, Malnome receiving station; Ultra
short wave transmission and atmospheric irregularities, C.R. ENGLUND, A.B.
CRAWFORD and W.W. MUMFORD; Precise frequency measurements, E.
MONTUSCHI; Measurement of speed of propagation of micro-waves along
surface of ground, V. SAVELLI; Box type receiving aerials, R. KOCH;
Calculation of starting phenomena in transmission apparatus, G. GIORGI;
Relations between solar phenomena and wave propagation, R. JOUAUST;
Limits between which approximate methods of geometric optics remain valid
in field of wave optics and its application to radio waves, C. MANNEBACK;
Apparatus for measurement of heights of ionized regions in high atmosphere,
V. SAVELLI; Radio atmospheric research in Italy from 1913 to 1938, M.
PAOLONI; Production of ionospheric regions E and F and lower altitude
ionization causing radio fade-outs, O.R. WULF and L.S. DEMING; Solar
effects on radio reception at broadcast frequencies, H.T. STENTSON;
Ionosphere during morning twilight, E.O. HULBERT.  (Science or engineering





Direction-Finding with 3 Meter WavesTitle Text
Harmening, E., and Beuermann, W.Author Text
(German) Deutsche Luft. Jahrbuch, vol. 3, pp. 63-65.  See also Department of
Commerce PB24671; 1938; Engineering Index, p. 327; 1939.
Source Text
VHF DFKeyword Text
ABSTRACT NO. 1:  The article gives the results of experiments made to
determine the suitability of ultra-short waves for D/F.  ABSTRACT NO. 2:
This is a report of the "Deutsche Versuchsanstalt for Luftfahrt E.V., Berlin-
Adlershof" which discusses the experiments for testing the suitability of ultra
short waves for direction finding purposes.  It was also studied if the reception
can be performed with various aircraft models at alternating altitude and at
various hours of the day.  Photographs and graphs are included.  (Abstract







Wireless Direction FindingTitle Text
Keen, R.Author Text
Wireless World, 3rd Edition, Iliffe and Sond. London; 1938.Source Text
bookKeyword Text
803 pages of illustrations, diagrams, charts and tables; manual on direction
finding, dealing with wave propagation, and direction finding theory relation to
modern ground, marine and aircraft installations, including descriptions of
actual systems in use.  Bibliography.  (Science or engineering abstract,
book, English language/abstract, See 2nd edition, Abstract No. 427 and 4th






On Calculating the Sensitivity of a Radio Direction FindersTitle Text
Khesin, E. N.Author Text
Isv. Elek troprom. Slab. Toka, no. 10, pp. 37-41; 1938.  See also Wireless
Engineer, vol. 16, p. 90, Feb. 1939.
Source Text
aural null, bearing swing, sensitivityKeyword Text
It has been found experimentally that for a modulating frequency of 1000 cps,
the received signal in a D/F is distinguishable above background noise if the
signal voltage is 5 times the background noise.  On the basis of this
information, formulas have been derived determining respectively the
coefficient of sensitivity of a D/F and the swing necessary to determine a
bearing.  The accuracy of the formulas have been checked experimentally.










Telefunken, vol. 19, p. 5; 1938.Source Text
historyKeyword Text





Use of an Adcock Aerial for Ultra Short-Wave Direction FindersTitle Text
Lohmann, G.Author Text
Rev. Gen. d'El, vol. 44, p. 34; 1938.Source Text
UHF, adcockKeyword Text





The Reflection Coefficient of the Earth's Surface for Radio WavesTitle Text
McPetrie, J.S.Author Text
JIEE, vol. 82, p. 214; 1938.Source Text
reflection coefficients, earth constants, propagationKeyword Text
Curves are given from which, by two interpolations, the reflection coefficient of
the ground can be determined for any angle of incidence or any value of
dielectric constant and conductivity of that surface.  Curves are given for the
two cases in which the electric vector of the incident radiation is polarized in
and perpendicular to the plane of incidence respectively, so that the reflection
coefficient can also be determined for any state of polarization.  (Paper uses






Some Design Combinations in Adcock Direction FinderTitle Text
Roberts, H.W.Author Text
Aero Digest, vol. 32, pp. 52, 54, 60; 1938.Source Text
adcock, designKeyword Text
Review of current installations, with particular attention to Adcock antennas.






Improvements in Radio Direction-Finder ApparatusTitle Text
Rocard, Y.Author Text
Rev. Gen. d'El, vol. 42; 1938.Source Text
dfKeyword Text





Radio-interference Distance Meters and Some Results of Distance
Measurements Obtained under Actual Conditions
Title Text
Schogolev, E. J.Author Text
Bull. Acad. Sci. URSS Ser. Phys., no. 4, pp. 551-572; 1938.  See also
Wireless Engineer, vol. 16, p. 416, 1939.
Source Text
range, cooperative rangingKeyword Text
The reflecting station was equipped with devices for maintaining perfect
synchronism between the direct and returned waves.  Distances
measurements up to 114 km over the sea showed that their accuracy did not
depend on distance.  The rms error (from a series of 4-10 measurements,
each taking 5-6 minutes) was 100-300 m; no dependence of the accuracy on







Lear A.R.C.-6 Automatic Radio Direction FinderTitle Text
SimonAuthor Text
Can Aviation, vol. II, p. 18;  1938.Source Text
simon, navigationKeyword Text





The Simon State-Free Radio Direction FinderTitle Text
SimonAuthor Text
American Aviation, vol. 1, p. 16; 1938.Source Text
simon, navigationKeyword Text





An Automatic Direction Finder and the 'Flightray' Multiple IndicatorTitle Text
Sperry Gyroscope CompanyAuthor Text
Communications, vol. 18, p. 10; 1938.Source Text
ADF, navigationKeyword Text





A Short-Wave Cathode-Ray Direction Finding ReceiverTitle Text
Staff of the Radio Research SectionAuthor Text
Wireless Engineer and Exper. Wireless, vol. 15, p. 432; 1938.Source Text
Watson Watt, twin channel, receiversKeyword Text
Describes a 2-channel phase and amplitude-balanced receiver for use on
frequencies from 4.3 to 10 MHZ (later extended to 20 MHz).  This is one of
the first truly instantaneous D/F's (Watson-Watt type) and so far the most






A Cathode-Ray Goniometer-Direction FindingTitle Text
Tukada, T.Author Text
(German, from Japanese)  See:  Department of Commerce PB54671; 1938.Source Text
adcockKeyword Text
This article presents a practical evaluation of short wave direction finding with
the use of a cathode ray goniometer and a H-Adcock Antenna.  (Science or






Ground Wave Radio Direction Finder with Cathode Ray TubeTitle Text
Tukada, T.Author Text
(German)  See: Air Document Index No. R2724 F875; 1938.Source Text
groundwaveKeyword Text





Radio Navigation in AircraftTitle Text
Van Handel, P., and Kruger , K.Author Text
E.T.Z., vol. 59, p. 684; 1938.Source Text
navigationKeyword Text





Computation of Angle of Incidence of Long-Range Directional BeamTitle Text
AnonymousAuthor Text









Improvements in the Marconi-Adcock Radio-goniometerTitle Text
AnonymousAuthor Text
Assoc. Suisse Elect., Bull. No. 29, pp. 19-21; 12 January 1938.Source Text
adcock, urban reradiation, medium frequencyKeyword Text
The Marconi-Adcock system is in general accurate, but subject to brief
aberrations.  At night certain errors are more likely, due to imperfect reflection
from the ionosphere, variations in the direction of the incident wave,
interference from neighboring structures, and antenna errors.  By
improvements in the aerial system, feeders, and goniometer equipment, and
the use of higher selectivity, an increase in sensitivity of about 22 dB over
earlier installations has been achieved.  Short waves give good results only
with distances exceeding 250 km; medium waves are received by ground
wave, reducing night errors for short distances.  High earth conductivity and
the absence of wave front distortion due to neighboring buildings are essential
for good results.  Earth resistance variations cause differences in the effective
height of the aerials, producing errors in direction.  These may be







Improvements in the Marconi-Adcock Direction FinderTitle Text
Barfield, R. H., and Ross, W.Author Text
Bull. Assoc. Suisse Elect., vol. 29, p. 21; 12 January 1938.Source Text
Keyword Text
Not available.  (Southwest Research abstract, French language/Switzerland






Direction Finder in AirTitle Text
Elsner, R., and Kramar, E.Author Text
Wireless World, vol. 42, p. 53; January 1938.Source Text
navigation, airborneKeyword Text





Direction-Finding Arrangements for Safety of AviationTitle Text
Heer, O.Author Text
V.D.I., vol. 82, pp. 66-67; 15 January 1938.Source Text
airborne, landing system, VHFKeyword Text
ABSTRACT NO. 1:  The term "Reichsflugsicherung" includes all the devices
at present in Germany for ensuring the safety of aircraft, such as D/F
equipment installed either on aircraft or at ground stations, and blind-landing
equipment.  This paper is concerned solely with D/F installations.
Descriptions are given of typical aircraft apparatus and of the equipment at
some ground stations.  The latter includes ultra short-wave apparatus
designed to assist landing in bad weather and comprises a system of 3
dipoles fed from a 0.5 kw transmitter with a frequency of 33.3 MHz.  The
frequency is quartz-crystal controlled and modulated at a frequency of 1150
Hertz.  ABSTRACT NO. 2:  The term "Reichsflugsicherung" includes all the
devices at present in use in Germany for ensuring the safety of aircraft, such
as direction finding apparatus installed either on the aircraft themselves or at
ground stations, blind landing equipment, night landing illumination, and
aerodrome illumination.  The present paper is concerned solely with the
direction finding installations.  Descriptions are given of typical aircraft
apparatus and of the equipment some ground stations.  The latter includes
ultra-short wave apparatus designed to assist landing in bad weather and
comprises a system of 3 dipoles fed from a 0.5 kw transmitter with a
frequency of 33.3 MHz, which is quartz controlled and modulated at a
frequency of 1150 Hertz.  The aircraft receiver contains a HF stage, an
audion, and one or two l.f. stages with amplitude limitation.  (Abstract No. 1 -







Ultra-Short Wave Guide Ray Beacon and Its ApplicationTitle Text
Kramar, E., and Hahnemann, W.Author Text
Proc. IRE, vol. 26, pp. 17-44; January 1938.Source Text
navigation, landing systemKeyword Text
Proceeding from the present state-of-the-art of air navigation in the United
States and in Germany, the ultra-short wave instrument landing system in
Europe is described.  The fundamental principle and the technical
improvements are mentioned and practical statements and views are given.
Mention is made of the experience gained in the operation of the beacon.  The
conditions of inversion of the signals one into the other to avoid clicking are
stated.  The occurrence of split beam is dealt with.  Their causes are
explained and advice as to how to avoid such trouble is given.  In the
operation of neighboring beacons, disturbed zones will occur which, by
choosing the proper frequency spacing and the proper selectivity of the
receivers, may be restricted to such an extent that they will not impair the
use of radio beacons in any way.  These problems are discussed more in
detail.  At first the propagation of ultra-short waves is treated on the basis of
the theory of combining reflection and diffraction on the earth with respect to
their application to long range navigation.  It results that, for a fixed distance
and flying height, an optimum wave length range exists allowing the airplane
to cover ranges of 250 km and more.  The investigation of propagation results
in the possibility of long range navigation by means of ultra-short wave
beacons.  The experiments made in Australia gave very encouraging results.
Examples are given for producing four beams in any desired direction and for
introducing the landing beacon in the long range navigation system.  Finally
the properties of an ultra-short wave system of navigation are considered in
comparison with the use of long wave beacons.  It becomes evident that the
ultra-short wave system offers a number of advantages which seem to make it







Navigation by Wireless:  How Direction-Finding Bearings Are AppliedTitle Text
Coburn, I. M.Author Text
Wireless World, vol. 42, p. 92; February 1938.Source Text
navigationKeyword Text





Explanation of the Principle of an Automatic Radio Direction FinderTitle Text
Lehmann, G.Author Text
Genie Civil, vol. 112, p. 136; February 1938.  See also Wireless Engineer, vol.
15, p. 225; 1938.
Source Text
ABIKeyword Text
The system described consists of a rotating loop (5-10 rps) and an amplifier
which transforms the signals into unidirectional sinusoidal alternations, the
second derivative of whose minima give sharp peaks which fire a thyratron.
The thyratron is automatically quenched whenever the loop passes the E-W
direction.  A bearing is thus given by the mean thyratron current.  (Univ. of






The Reflection Coefficient of the Earth's Surface for Radio WavesTitle Text
McPetrie, J. S.Author Text
J.I.E.E., COL. 82, NO. 494, PP. 214-18, February 1938.Source Text
reflection coefficientsKeyword Text
Curves are given from which, by two interpolations, the refection coefficient of
the ground can be determined for any angle of incidence or any value of
dielectric constant and conductivity of that surface.  Curves are given for the
two cases in which the electric vector of the incident radiation is polarized in
and perpendicular to the plane of incidence respectively, so that the reflection
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AnonymousAuthor Text









Reduction of Night Error by the Use of Adcock AntennasTitle Text
Busignies, H.Author Text
Onde Elect., vol. 17, pp. 106-127/195-210; March, April 1938.Source Text
Adcock, night errors, polarization errorsKeyword Text
ABSTRACT NO. 1:  Abnormal wave polarization during night produces an
error in a loop-type D/F system.  Description of an Adcock system and effect
of polarization.  Description of the new installations at Gordeaux.  ABSTRACT
NO. 2:  After summarizing the causes of night error and discussing the errors
given by a frame aerial, the principle of the Adcock system is explained and it
is then shown how the Adcock system may be used to give reduced night
errors.  A descriptions is then given of radiogoniometers RC6 and RC6A and
the paper concludes with a full account of the installation and working of radio
goniometer outfits RC6A at Bordeaux-Merignac and at Norrkoping (Sweden),
also of radio goniometer outfit RC6B, which is of the semi-fixed type
employing the Adcock aerial system and transportable, with all the necessary
power supplies, by motor van.  (Abstract No. 1 - Univ. of Illinois abstract,






Aircraft Radio CompassTitle Text
Colberg, H.Author Text
Zeit. f. Fernmeldeterhmk , vol. 19, pp. 38-40; March 1938.  See also Science
Abstracts, vol. 41B, p. 434; 1938.
Source Text
navigationKeyword Text
A description, with illustrations and circuits, of a motor-drive radio-compass in
which a loop antenna gives a continuous indication of the bearing of the axis
of the aircraft with a chosen radio station.  The control is effected through the
incoming signal controlling a two-phase generator which rotates the receiving






Avoidance of Night Effect in Radio Direction FindingTitle Text
Fairchild, LePaute, and De BhozasAuthor Text
Revue d. Armee d. Air., vol. 104, p. 342; March 1938.Source Text
polarization error, night effect, navigationKeyword Text





New Principle in Directional Antenna DesignTitle Text
Hansen, W.W., and J.R. WoodyardAuthor Text
Proc. IRE, vol. 26, pp. 333-345; March 1938.Source Text
directivity, gain, arrays, CDAAKeyword Text
It is shown that in certain types of directional antenna arrays the gain can be
increased by arranging so that waves going from the array elements in the
direction of maximum transmission are not strictly in phase at large
distances.  Three examples are given, an end fire array and two antennae
designed to radiate, as far as possible, only in a horizontal plane.  In the case
of the end fire array it is shown that readjustment of any existing antenna
according to the ideas proposed here will increase the gain by about 1.8.  The
other two examples correspond to the kind of directivity generally desired in a
broadcast antenna.  One of these consists of short antennae placed in
concentric rings.  A typical array of this type containing 22 short antennae
with the radius of the outer ring equal to 1.39 wavelengths has a gain of 2.31
as compared with 1.56 for a vertical half-wave antenna.  The other example of
a horizontally radiating array consists of a single ring of short antennae.  An
example of this type is calculated which has a gain of 2.0 with a total of 23
antennae placed in a circle with a radius of 1.43 wavelengths.  These figures







Radio Compass with Systems 77 Flug 128a, Compass Drive 77 Flug 140aTitle Text
KruegerAuthor Text
(German:  S.A.M.)  See:  Air Document Index No. R2091 F833; March 1938.Source Text
navigationKeyword Text





Special Maps for Use with Loop Direction FindersTitle Text
Coburn, I. M.Author Text
Journal Aero Sci., vol. 5, p. 233; April 1938.Source Text
maps, navigationKeyword Text





A Wireless InterferometerTitle Text
Eckersley, T. L.Author Text
Nature, vol. 141, pp. 369-370; February 1938.  See also Wireless Engineer,
vol. 15, p. 271; May 1938.
Source Text
angular width, spread, spaced loop, ionosphere, mode
width, interferometer, spatial coherence
Keyword Text
ABSTRACT NO. 1:  Use of pair of spaced-loop antennas for determination of
spread in direction of scattered rays; reflection of sporadic echoes from
irregular, high-density patches in E-region.  ABSTRACT NO. 2:  In a recent
communication in Nature, the use of a pair of spaced frame aerials for
locating the position of the scattering clouds in the E layer of the ionosphere
was described.  The system, has another function, which is also of
importance in the investigation of the scattered rays.  In the presence of a
single ray, the EMF's in the two aerials are definitely related in phase and
amplitude, and so it is possible by varying these quantities in the central
circuit completely to balance the output of the system.  When, however, there
are many rays of random direction and phase forming a spread pencil or cone
of independent rays, the setting for any one ray differs from that of the others,
and all the rays cannot be balanced simultaneously.  It is no longer possible
to obtain a complete balance since the EMF's in the two aerials are not
exactly correlated.  There is a certain random diversity effect which increases
as the frames are spaced farther apart.  It is possible to calculate the degree
of correlation between the EMF's in the two aerials when it is assumed that
the EMF arises from rays of random phase and direction within a cone of
angular aperture φ0, the distribution being of the form:
A*exp(-phi**2)/phi(0)**2
The correlation coefficient r is then approximately of the form:
r=1-((2*pi*d)/w*(phi(0)/2))**2
where w is the wavelength, so long as ((2*pi*d)/w*(phi(0)/2)) is much less than
one.  With such a correlation coefficient, it is also possible to calculate the
ratio of the residual EMF at the best obtainable balance to the EMF of one
aerial alone.  This ratio is of the form:
u/v=(2*pi*d/w)*phi(0)/SQRT(2)
Abstract Text
and becomes unity, that is, there is no effective balance at all, when
pi*d*phi(0)/w=1/SQRT(2)
It will be observed that except for a numerical factor of the order of unity
depending on the distribution function of intensity within the pencil of rays,
this is exactly the Michelson interferometer formula relating the angular
diameter, phi(0), of a pencil of rays to the observed mirror spacing d at which
the contrast ratio in the fringes disappears.  Thus the pair of spaced frames
constitutes a wireless Michelson interferometer, the frames taking the place
of the mirrors and the ratio u/v corresponding to the fringe intensity ratio.  In
the radio technique, the spacing is left constant but the contrast ratio
measured.  In the astronomical technique, the distance d is varied until the
contrast ratio is unity.  The same quantity, namely, the angular spread, is,
however, measured in both cases.  Observations have been made during the
past year to measure the angular spread of the rays reflected from the
ionosphere.  Two salient facts emerge:  The first is, that whereas for local
ground signals balances, that is u/v ratios, of 1/1,000 or less can be obtained,
it is very rare for a reflected signal from the ionosphere to give a better
balance than about 1/30, with 20-m frame spacing, and the balance is usually
of the order of 1/10, giving a spread of the order of 1º or 2º.  The second is
that the behavior of the short scattered echoes (from heights of 100 km) is in
complete contrast with that of the normal echoes from the E or F layer
(indicating a completely different mechanism of reflection).  Whereas the
latter all give a quite well-defined balance, it is almost impossible with 20 m
spacing to find any balance at all on the former, except on rare occasions.
With 6 m aerial spacing, the balance is broad and ill-defined, with a minimum-
maximum ratio of .5 to .333, implying angular spreads of the order of 30º.
Thus the spaced aerial system, used first as a direction indicator and
secondly as an interferometer, indicates, in both cases, that the sporadic
short-scatter reflections are of an entirely different character from the normal
E and F reflections.  Both the results imply that the sporadic echoes are not
reflected from a uniform E layer, but from high density patches in the E
region, which are irregularly distributed both in time and in space.  (Abstract





Radio Direction Finder with RDF Loops on Patrol AircraftTitle Text
Evans, C.Author Text
USN, Naval Air Station, San Diego, California; 13 May 1938.Source Text
airborne, navigationKeyword Text









National Bureau of Standards, RP1100, Washington, D.C., U.S. Government
Printing Office, 1938: also Part of Journal of Research of the National Bureau
of Standards, vol. 20, May 1938.
Source Text
oblique incidence, vertical incidence, ionosphereKeyword Text
An extension of the transmission curves described in a previous paper is
given.  The effects of the earth's curvature and magnetic field are considered,
as well as absorption or reflection from lower ionosphere layers.  A chart is







The Aurora-Borealis and Direction FindingTitle Text
AnonymousAuthor Text
Hochf: tech. u. Eleck : akus., vol. 51, pp. 205-206; June 1938.  See also
Wireless Engineer, vol. 15, p. 517; September 1938.
Source Text
aurora, polar regionKeyword Text
Description of aurora and abnormal conditions observed in short-wave






The Practical Use of Radio as a Direct Aid to the Landing Approach in
Conditions of Low Visibility
Title Text
Blucke, R. S.Author Text
Journal Roy. Aero. Soc., vol. 32, pp. 483-500; Disc. pp. 500-511; June 1938.Source Text
navigation, airborne, landingKeyword Text
Object is to describe two well-known and well tested systems which simplify
problem provided necessary radio equipment is available both on ground and







Automatically Controlled Blind LandingsTitle Text
Holloman, G. B.Author Text
Soc. Automotive Engrs., vol. 42, no. 6; June 1938.Source Text
landing, navigation, airborneKeyword Text
Automatic landing involves not only control of direction but also control of
altitude, engine control, 'Slow Cruise' control, 'let down' control, and further
engine control after landing; review of tests carried out; various landing






Status of Instrument Landing SystemsTitle Text
Jackson, W. E.Author Text
Proc. IRE, vol. 26, pp. 681-699; June 1938.Source Text
ILS, landing, navigation, airborneKeyword Text
During the past ten years a large number of instrument landing systems have
undergone development and tests and a considerable fund of information has
been accumulated concerning the shortcomings and advantages of each.
The major airlines of the United States, the Federal Communications
Commission, the Bureau of Air Commerce, and the Sub-Committee on
Instrument Landing Devices of the Radio Technical Committee for Aeronautics
have reached an agreement as to the fundamental elements which should be
incorporated in a practical instrument landing system and have also outlined a
program of projected development.  Having this agreement, it is now possible
for all interested organizations to proceed with the perfection of a practical
system by combining the superior features of the systems which have been
tested and to carry on development which will further augment this system.
At present, the major airlines are planning to install a number of instrument
landing systems, having the fundamental elements agreed upon by the above
mentioned organizations, to be used on an experimental and pilot-training
basis.  It is recommended that the Bureau of Air Commerce sponsor further
development of instrument landing equipment until it meets the approval of all
concerned with regard to operation, reliability, and ease of maintenance, as
well as fundamental elements.  When this condition is reached, it is
recommended that the Bureau of Air Commerce purchase, install, and
operate a number of these instrument landing systems at various airports






The Lorenz Long-Wave U-Adcock Direction FinderTitle Text
Koschmieder, K.Author Text
Lorenz Berichte, vol. ½, pp. 41-53; June 1938.  See also Wireless Engineer,
vol. 15, p. 516; September 1938.
Source Text
adcock, u-adcock, h-adcockKeyword Text
Its development from the H-system:  the "coupled" U, and the "balanced and
coupled" U systems; use of insulated earth mats; results on trailing






A Study of the Radiation Characteristics of Shipboard Antenna SystemsTitle Text
Norgorden, O., and Meyer, R. B.Author Text
USN, NRL Report No. R-1448; June 1938.Source Text
shipboardKeyword Text





The Measurement of the Lateral Deviation of Radio Waves by Means of a
Spaced-Loop Direction Finder
Title Text
Barfield, R. H., and Ross, W.Author Text
JIEE, vol. 83, pp. 98-110; July 1938.Source Text
lateral deviation, Ross curve, spaced loop, loop
Adcock, polarization error
Keyword Text
ABSTRACT NO. 1:  Description of four-fixed-loop equipment:  its
performance; proof of lateral displacement of amount depending on range and
type of reflected waves; effective points of reflection at ionosphere may be 50-
100 kilometers off of great circle path.  ABSTRACT NO. 2:  The design and
working of an experimental direction finder of the fixed, four spaced-loop type
is described, and tests show that the instrumental errors do not exceed 2º.
The bearings of Zeesen, Nauen, Prague, certain American stations, and of
Dorchester, with wave-lengths between 30-50 m, are investigated with the
direction finder in conjunction with a cathode-ray goniometer.  From more
distant stations, lateral deviations up to 20º were recorded, while for
Dorchester, distant 160 km, the deviation sometimes amounted to 50º.  It
appears that the effective points of reflection at the ionosphere may be 50-100
km out of the great circle path.   ABSTRACT NO.  3: The system consists of
four loops at the corners of a square of 12 meters diagonal, with diagonally
opposite loops coupled together in opposition.  The system thus corresponds
to an Adcock DF in which loops replace the usual vertical antennas.  Each
loop is rotatable on its own axis and all four are set to point in the same
direction.  This configuration was adopted to avoid polarization error.  Note:
The Ross curve can be found in Ross' post WWII paper, The Estimation of the
Probable Accuracy of High Frequency Direction Finding Bearings, JIEE, vol.
94, Part IIIA, pp.  722-725, March 1947.  It is also in Jenkins' book, Small
Aperture Radio Direction Finding, p.  45, Airtech House, Inc., Boston, 1991,
ISBN 0-89006-420-2.  Although this is not the paper in which the Ross curve
was published the results obtained are relevant; see abstract no.  2791.
(Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or






Radio Direction-Finding on Wavelengths between 6 and 10 Meters
(Frequencies 50 to 80 Mc/Sec)
Title Text
Smith-Rose, R. L., and Hopkins, H. G.Author Text
JIEE, vol. 83, no. 499, pp. 87-97; July 1938.  See also Wireless Engineer,
vol. 15, p. 573; October 1938.
Source Text
VHF DF, site errors, Adcock, polarization errorKeyword Text
ABSTRACT NO. 1:  The paper describes the development of simple
experimental direction-finders for wavelengths between 6 and 10 meters, and
their use in an investigation of the accuracy of direction-finding on these
wavelengths.  It is shown that the inherent accuracy of the instruments is well
within the limits of ±2º, while their sensitivity is sufficient for observation on an
experimental 50-watt transmitter at ranges up to 22 miles over flat ground.
Bearings have also been taken on signals emanating from London television
transmitters, blind-landing beacons, and also from commercial and amateur
transmitting stations some 3000 miles away.  Detailed experiments have
shown that the site on which the direction-finder is used must be clear of
obstacles, particularly trees and vertical wires, for a radius of at least 50 to
100 yards; and there are indications that similar conditions are necessary for
the site of the transmitter.  When such conditions are satisfied, the bearings
observed at distances up to 22 miles from the transmitter may be in error by
as much as 8º, although in the majority of cases the error was less than 2º.
Such errors tend to diminish in magnitude as the range increases, and they
may or may not be affected by small changes in position of the direction-
finder, by changes in frequency of the transmitter, or in the orientation of the
transmitting aerial.  For a given set of conditions the changes to bearings
observed from day to day do not exceed about 2º for ranges of 20 miles,
although in some long-distance observations made on signals from American
stations at range of 3000 miles the variations in bearings were much larger.  A
brief study has been made of the behavior of the loop direction-finder when
horizontally polarized waves are emitted at the transmitting station.  It is
shown that the errors experienced in this case can be almost entirely
eliminated by the use of a rotating spaced vertical aerial arrangement in place
of the loop.  The evidence resulting from the use of this Adcock type of
direction-finder indicates that the errors with the loop set are due to the
reception of horizontally polarized waves.  ABSTRACT NO. 2:  Descriptions
are given of two experimental direction finders, one a rotating loop and the
other an Adcock type spaced aerial device, both being designed for use with
wavelengths between 6 and 10 m.  During tests of the inherent accuracy of
the instruments, it is found that obstacles such as trees, wires, etc., within a
Abstract Text
radius of 100 yds of the direction finder can affect the apparent bearing; and
there is indication that the transmitter also should be in open ground.  If these
requirements are fulfilled, bearings are generally correct to within 2º.  The
Adcock type with vertical aerials has the advantage that it is almost
unaffected by horizontally polarized waves.  (Abstract No. 1 - Author's
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Proper Spacing between Units of Differential Antenna Pairs in Direction
Finding for the Case of a Multi-Ray Signal - Extension of Memorandum
of October 22, 1937
Title Text
Budenbon, H. T.Author Text









An Elevated Transmitter for Testing Direction FindersTitle Text
Barfield, R. H.Author Text
Wireless Engineer, vol. 15, pp. 495-498; September 1938.Source Text
DF testing, polarization, towerKeyword Text
ABSTRACT NO. 1:  A 70-foot tower with transmitter raised on pulleys and
automatically contacting radiators.  A useful device for direction finder testing.
 The author gives several restrictions on applications of elevated antennas for
testing.  ABSTRACT NO 2:  The measurement of the extent to which a radio
direction finder is subject to polarization error is most satisfactorily achieved
by taking bearings on down coming waves of known angles of incidence and
polarization.  This paper gives a description of an apparatus used at the Radio
Research Station, Slough, for this purpose, consisting of a low power
transmitting source with a dipole aerial erected at the top of a tower, 70 ft
high.  The aerial is rotatable so that waves of any desired polarization can be
obtained.  This installation is suitable for use on wavelengths below 70 m at
which the minimum useful angle of incidence is 80 deg.  With wavelengths of
15 m and below, it is possible to work with angels of incidence of 45 deg. or
less, while still retaining the requisite distance of two wavelengths between
transmitter and receiver.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract






Application of Transmission Line Theory to Closed AerialsTitle Text
Colebrook, F. M.Author Text
JIEE, vol. 83, pp. 403-414; September 1938.Source Text
loop, single turn loop, loop theoryKeyword Text
The paper contains an analysis of the behavior of frame aerials consisting of a
single turn of conductor.  It is assumed that the mutual interactions of the
various elements can, to a useful degree of approximation, be represented by
the differential equations of classical transmission line theory.  Formulae are
obtained for the effective induced EMF and the effective impedance at the
tuning point of frame aerials, the dimensions of which are not small compared
with the wavelength, both for symmetrical and asymmetrical systems of
tuning.  It is shown that the "resonant factor" of a frame aerial can be
determined by the usual method of reactance variation at a constant
frequency in spite of the non-uniformity of the current distribution along the
length of the conductor, but the same process carried out by variation of
frequency will not, in general, be valid.  A method of applying the formulae to
circular loops by a process of integration is given and illustrated by particular






Test of Model DV Direction Finder Equipment, Serial No. 5, Submitted
by Bendix Radio Corp
Title Text
GORDON, R. A.Author Text
USN, NRL Report No. R-1475; September 1938.Source Text
dv, DF testKeyword Text
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ShoneckAuthor Text









Report of Committee on Radio Wave PropagationTitle Text
AnonymousAuthor Text
Proc. IRE, vol. 26, pp. 1193-1234; October 1938.Source Text
propagationKeyword Text
Summary of the principle facts of radio wave propagation throughout the radio
spectrum in concise form for use by practical engineers.  The frequency
divisions are (A) Medium frequency (ground wave) 150-1500 Kc, (B) Medium
frequency (sky wave) 150-1500 Kc, (C) High frequency 1500-30,000 Kc, and
(D) Ultra-high frequency 30 Mc.  Curves of field intensity versus distance,
MUF, best frequencies for day and night propagation, effects of the earth's
magnetic field, ground conductivity, season of the year, protection effected by






Suggested Homing Procedures When Using Direction Finders, Types
RDF-1A, RDF-1B, RDF-2, RDF-2A, RDF-4, and Models DU, DV, and DW
Title Text
AnonymousAuthor Text
USN, Bureau of Aeronautics, Technical Note No. 40-38; 28 October 1938.Source Text
du, dv, dw, homingKeyword Text





Test of Model DW Radio Direction Finder Equipment Submitted by the
Bendix Radio Corp.
Title Text
Cordon, R. A.Author Text
NRL Report R-1487; October 1938.Source Text
dwKeyword Text





Shielded Loop for Noise Reduction in Broadcast ReceiversTitle Text
Goldman, S.Author Text
Electronics, vol. 11, pp. 20-22; October 1938.Source Text
shielded loopKeyword Text
An unshielded loop has a directional pick-up on the loop itself and also acts
as a vertical aerial.  The provision of a shield, connected to the receiver
chassis, practically eliminates the vertical aerial effect.  In one type of
shielded coil, the coil is located inside a metal tube, which is cut through at
one point and the ends joined by insulating material.  In a second type the
screen takes the form of a cylinder with metal end plates, the curved sides of
the cylinder consisting of a coarse mesh in which the vertical threads are wire
and the horizontal ones are non-conducting fibers.  All the metal wires are
connected to the top metal disc, but only one wire to the bottom disc.  In this
way a coil of good quality is obtained, since the closed circuits parallel to the
loop are reduced to a minimum.  A loop of 21 turns, 10.5 inches high and 7.5
inches in width was found to be about as sensitive as a good indoor aerial and
could be tuned with a condenser tracking with the oscillator, no earth






A New Direct-Reading Radio Direction FinderTitle Text
Levy, L.Author Text
Onde Elec., vol. 17, pp. 469-472; October 1938.Source Text
airborne, phase comparisonKeyword Text
Description of a system which compares the phase of the received signal with
the phase of a fixed signal produced in the aircraft.  A phase meter gives the
bearing directly.  The system is usable for either fixed or mobile installations.






Direction-Finding of Very Short Waves of 20-50 Megacycle RangeTitle Text
Maeda, K., and Nishikori, K.Author Text
Report of Radio Research in Japan, vol. 8, pp. 77-90.  Air Force, Air
Document Index No. R2799 F121; October 1938:  See also Wireless
Engineer, vol. 16, p. 147; March 1939.
Source Text
VHF, AdcockKeyword Text
ABSTRACT NO. 1:  Adcock antenna system with receiving apparatus raised
3.5 meters:  special care in design of feeders; some results.  ABSTRACT
NO. 2:  Apparatus for waves of from 20 to 50 mc. and measurements made
by means of apparatus; Adcock antenna system used, and receiving part that
is attached to antenna stood at height of 3.5 m above ground, so that it could
be rotated around wooden shaft.  (Abstract No. 1 - Univ. of Illinois abstract,







Errors in RadiogoniometersTitle Text
Smith, S. B., and Hatch, J. F.Author Text
Marconi Review, no. 71, pp. 9-15; October, December 1938.Source Text
errorKeyword Text
Note describes a few of the most common errors encountered in practice and
indicates methods for measuring their magnitude.  Methods are not restricted
only to high frequency measurements; greater accuracy is obtainable in the
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Committee on Aircraft RadioTitle Text
AnonymousAuthor Text
Lilienthal-Gesellschaft für Luftfahrtforschung, Berlin, Report No. 3; November
1938.
Source Text
navigation, altitude, rotating beacon, DF beacon,
aircraft skin antenna, airborne
Keyword Text
This document is a report on the session of the Committee on Aircraft Radio
of the Lilienthal Society for Aviation Research held November 11 and 12, 1938
at Oberpfaffenhofen.  It contains the text and discussion of the following
papers presented by the members of the Committee:  Report on experiments
and flights with low-altitude meters;  The present state of electroacoustic
echo sounding meters;  Important of technical auxiliary devices for vertical
navigation in air transportation;  Short report on the "Rechlin" altimeter
method;  New developments in the electric altimeter according to the pulse
method;  State of direction finding by rotating ratio beacon lights; Short report
on experiences with the "Rechlin" rotating radio beacon and possibilities for
its future development; and Electric self-excitation of aircraft hulls (Aircraft as
radiator).  Drawings, photographs and diagrams included.  (Science or






Goniometer for a Revolving Beacon with Improved Localizer BeamTitle Text
BerndorferAuthor Text
(German)  See:  Air Document Index, No. R2709 F851; November 1938.Source Text
rotating beacon, localizer, airborneKeyword Text





New Direction Finder - Robots Are Getting SmarterTitle Text
Jones, B.Author Text
U.S. Air Services, vol. 23, no. 11, p. 24; November 1938.Source Text
navigation, autopilot, airborneKeyword Text
New development carried out jointly by Sperry Gyroscope Co. and RCA
Manufacturing Co.; most important improvement noted is automatic
functioning of bearing indicator, which, if airplane is also equipped with
gyropilot, permits human pilot to entrust airplane to automatic devices






D/F and Communication on Short Waves in Connection with AircraftTitle Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. M. 309; December 1938.Source Text
airborne, communicationsKeyword Text





Factors Controlling D/F on Wavelengths of 14-200 MetersTitle Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. M. 311; December 1938.Source Text
VHFKeyword Text





Lear ARC-6 Automatic Radio Direction FinderTitle Text
AnonymousAuthor Text
Can. Aviation, vol. 11, no. 12, p. 18; December 1938.Source Text
Canada, airborne, navigation, compassKeyword Text
New direction finder to be used in conjunction with Learadio compass and







Marconi Adcock D/F (Type DFG12)Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. M. 310; December 1938.Source Text
AdcockKeyword Text





Short Wave Marconi Adcock D/F Station - Type DFG12Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. M. 313; December 1938.Source Text
AdcockKeyword Text





Test of Model DU Direction Finder Equipment, Submitted by Bendix
Radio Corp.
Title Text
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Loop Direction Finder for Ultra-Short Waves, Wave Range 6-11 MetersTitle Text
Hopkins, H. G.Author Text
Wireless Engineer, vol. 15, pp. 651-657; December 1938.Source Text
VHF, reciprocal errorKeyword Text
The paper describes an ultrashort wave direction finder of the rotating loop
type incorporating a supersonic heterodyne receiver and suitable for use at a
fixed station or in the field.  The direction finder has a higher order of
instrumental accuracy, and the reciprocal error is about 0.1º over the band 8-
10 m (27-28 MHz) for which the receiver is designed.  Means of extending the
wave range of the receiver down to 6 m are indicated.  The sensitivity of the
system is high and under favorable conditions a bearing with a swing of plus
or minus 5º is obtainable on a vertically polarized emission of field strength 2
microvolts per meter.  Under suitable conditions bearings can be observed
with a swing as small as plus or minus 0.1º, but bearings so obtained are







Radio Direction FinderTitle Text
Schultze, E.Author Text
U.S. Patent No. 2,192, 581 assigned to Telefunken, December 12, 1938.Source Text
patentKeyword Text





A Cathode-Ray Goniometer-Type Direction FinderTitle Text
Tukada, T.Author Text
Report of Radio Research in Japan, vol. 8, pp. 125-133; December 1938.
See also Wireless Engineer, vol. 16, p. 519; October 1939.
Source Text
CRT DF, Watson-WattKeyword Text
Modification of Watson-Watt design one-dial control of the three receivers.
Test oscillator dispensed with by calibrating with signal EMF from the vertical







Calculation of Great Circle BearingsTitle Text
Addey, F.Author Text
Journal P.O. Elect. Eng., vol. 32, p. 142; 1939.Source Text
true bearings, great circleKeyword Text







Bendix MN-26 Direct-Reading Radio Compass and Direction FinderTitle Text
AnonymousAuthor Text
Bendix Aviation Corporation, Baltimore, Maryland; 1939.Source Text
radio compassKeyword Text





Engineering Description 102A, 103A, 104A Direction FindersTitle Text
AnonymousAuthor Text
Federal Telecommunication Laboratories, Nutley, New Jersey; 1939.Source Text
DFKeyword Text









Collins Radio Company, Cedar Rapids, Iowa; 1939.Source Text
dab, spaced loop,Keyword Text
The Navy model DAB-3 radio direction finding equipment consists of one
coaxial spaced loop and receiving equipment including indicators designed for
amplitude comparison operation.  The equipment covers the range of 2 to 18.1
mcs.  The bearing indication is described as a phase comparison (although
actually it is an amplitude comparison) of the signals received at the two
loops.  This comparison is made on a cathode-ray tube indicator.  It is stated
in the instruction manual that in order for the equipment to respond to a
rotation of plus or minus 1º from the on-bearing position, the signal strength
required ranges from 15 microvolts per meter at 2 mcs to 1 microvolt per
meter at 18 mcs.  Each loop of the spaced loop assembly is tuned with
components at the loop feed point.  Since the crossover connection between
the loops is in effect the indicator system, it is necessary to provide a two
channel receiver which functions as a matched of twin channel receiver.  Each
of the loops is approximately 5'11" wide and is spaced 16 ft apart.  The
receiving equipment is mounted on the short mast at the center of rotation.
The equipment is designed for calibration signal injection to equalize the gain
of the two receiver channels with a differential and an overall manual gain
control.  The frequency of the signal which is fed into the injection loops is
manually adjusted so that it differs by 1000 cycles from that of the incoming






Preliminary Description and Operating Instructions of the Airborne




(German); January 1939.  See Department of Commerce PB L85369.Source Text
airborne, goniometerKeyword Text
Equipment operates on 400-1000 kc for long distance and 165-400 kc for
short distance reception.  Wiring diagrams and photos included.  (Southwest






Propagation of Wave-Packets Incident Obliquely Upon a Stratified
Doubly Refracting Ionosphere
Title Text
Booker, H. G.Author Text
Phil. Trans. Roy. Soc. London, vol. 237, pp. 411-50, 1939.Source Text
ionosphereKeyword Text
A study is made of the propagation of wave-packets incident obliquely upon a
slowly varying plane-stratified doubly refracting medium with a view to
applying the results to the ionosphere.  The magneto-ionic theory in the form
given by Appleton is only suitable for investigating vertical propagation in the
ionosphere.  The theory is generalized so as to be capable of describing
oblique propagation of a magneto-ionic component through the ionosphere
without using a refractive index which depends in a complicated way upon an
unknown angle of refraction.  The fundamental formula of the oblique-
incidence magneto-ionic theory is an algebraic quartic equation for a quantity
q which depends upon the prescribed angle of incidence and which at vertical
incidence becomes identical with the well-known refractive index.  The four
roots of the quartic equation for q correspond to the up going ordinary wave,
the up going extraordinary wave, the down coming ordinary wave and the
down coming extraordinary wave.  The level in the ionosphere where individual
wave-crests are moving horizontally across a characteristically polarized wave-
packet is given by the condition q = 0, which is equivalent to putting the angle
of refraction equal to pi/2 in Snell's Law.  But the level of reflection of the
magneto-ionic component is the level where the wave-packet as a whole is
traveling horizontally and is given by the condition that the root of the quartic
equation for q corresponding to the up going magneto-ionic component should
be equal to a root corresponding to a down coming magneto-ionic component.
 The detailed application of these results to the ionosphere depends on our
ability to solve the fundamental quartic equation for q, and the only practical
way of achieving this in general is to resort to one of the standard numerical
methods.  Special cases worked out in this way show that the critical
electron density required for reflection of a magneto-ionic component can
easily be as much as 25 percent in excess of the erroneous value which
would be calculated by putting the angle of refraction equal to pi/2 in Snell's
Law.  The analytical solution of the quartic equation for q is sufficiently simple
to be of practical value in the case of east-west transmission (including
vertical incidence) and in the case of propagation in equatorial regions.  Owing
to the symmetrical influence of the earth's magnetic field upon the
propagation of the up going and down coming waves in these special cases, it
is legitimate to calculate the critical electron densities of the magneto-ionic
Abstract Text
components from the condition (q = 0) that the direction of phase-propagation






Errors in Closed-Loop Direction FindersTitle Text
Cole, R. I.Author Text
Paper presented at the 1939 Annual Convention of the Institute of Radio
Engineers, New York City.
Source Text
loop, errorKeyword Text
Coastal refraction errors are described.  (Southwest Research abstract,






Yacht D.F. Set Long Wave Receiver for Weather Forecasts and Position
Finding
Title Text
Devereux, F. L.Author Text
Wireless World, vol. 45, p. 164; 1939.Source Text
fixing, position finding, weather, shipboardKeyword Text





An Automatic Direction Finder:  The Flight Ray Multiple IndicatorTitle Text
Fink, D. G.Author Text
Communications, vol. 18, pp. 10, 22; 1939.Source Text
airborne, navigationKeyword Text





Terrestrial Magnetism and ElectricityTitle Text
Fleming, J. A.Author Text
Terrestrial Magnetism and Electricity, Edited by J. A. Fleming, McGraw-Hill
Book Co., Inc., 794 pp., illus., diagrs.; 1939.
Source Text
book, terrestrial, ionosphereKeyword Text
A compilation of all the known facts concerning the physics of the earth's
interior, surfaces, and outer atmosphere.  Considerable information is given on
theories of earth magnetism and earth currents; also, theories and data on







Aero-Compass Company Differential Direction FinderTitle Text
Framme, R. J.Author Text
Aero Digest, vol. 34, p. 98; 1939.Source Text
differential DF, airborne, compassKeyword Text





Fairchild Direction FinderTitle Text
Framme, R. J.Author Text
Aero Digest, vol. 34, p. 101; 1939.Source Text
airborneKeyword Text





Lear-Davis Direction FinderTitle Text
Framme, R. J.Author Text
Aero Digest, vol. 34, p. 98; 1939.Source Text
airborneKeyword Text





Lear-Davis Gyromatic Direction FinderTitle Text
Framme, R. J.Author Text
Aviation, vol. 38, p. 420; 1939.Source Text
airborneKeyword Text





Radio Direction Finding Error in Mountainous AreasTitle Text
Gloeckner, M. H., and Hauenschild, E. V.Author Text
(German: D.V.L.)  See:  Department of Commerce PB24510; 1939.Source Text
mountain effect, error, airborne, polarization errorKeyword Text
This is a report of the "Deutsche Versuchsanstalt für Luftfahrt, E. V., Berlin-
Adlershof, Institu für Elektrophysik."  This article discusses experiments
performed in the Alps in order to explain the special propagation phenomenon
of radio waves in mountainous areas.  The so-called "Mountain effect"
consists mainly of reflection effects of mountains.  Direction finders using loop
and Adcock antenna systems indicate approximately the same amount of
deviation when bearings are taken on air-borne transmitters using vertical
substitute dipole antennas.  The effect of inclined polarized reflections on loop







The Use of a Cathode-Ray Oscillograph in an Inductor Tele-CompassTitle Text
Gonsharski, L. A.Author Text
Auto. and Telemech., vol. 36, pp. 85-96; 1939.  See also Wireless Engineer,
vol. 17, p. 412; 1940.
Source Text
navigation, airborneKeyword Text
A brief description is given of an inductor-type course-indicating device.  The
induction principle is utilized to give actual compass readings, which are
observed on a cathode-ray oscillograph.  The theory of the system is
described, and it is pointed out that the bearings given are free from errors
due to airplane inclination.  Advantages and disadvantages of the system are








Communications, vol. 18, p. 33; 1939.Source Text
airborneKeyword Text





A Loop Direction Finder for Ultra-Short WavesTitle Text
Hopkins, H. G.Author Text
Wireless Engineer and Experimental Wireless, vol. 15, pp. 651-657; 1939.Source Text
VHFKeyword Text
ABSTRACT NO. 1:  Describes an ordinary loop with a battery powered rf
stage attached.  The above unit rotates through 360º; the i.f. signal is taken
from slip rings.  The audio output signal comes back to the rotating unit
through slip rings so the operator can turn with the loop, always facing the
controls.  Adjustable collars on the shield of the loop at the gap provide a
novel adjustment for loop symmetry.  The wavelength is 6 to 11 meters.
ABSTRACT NO. 2:  The paper describes an ultrashort wave direction finder of
the rotating loop type incorporating a supersonic heterodyne receiver and
suitable for use at a fixed station or in the field.  The direction finer has a high
order of instrumental accuracy, and the reciprocal error is about 0.1º over the
band 8-10 m 927-38 Mc/sec) for which the receiver is designed.  Means of
extending the wave range of the receiver down to 6 m are indicated.  The
sensitivity of the system is high and under favorable conditions a bearing with
a swing of plus or minus 5º is obtainable on a vertically polarized emission of
field strength 2 micovolts per meter.  Under suitable conditions bearings can
be observed with a swing as small as plus or minus 0.1º, but bearings so
obtained are seldom correct to this high order of accuracy.  (Abstract No. 1 -
Univ. of Illinois abstract, Abstract No. 2 - Author's abstract.  Note:  Science






Directional Reception:  A 'Steerable' Short Wave AerialTitle Text
Leutz, C. R.Author Text
Wireless World, vol. 46, p. 25; 1939.Source Text
antennaKeyword Text





Method of Measuring the Phase Difference between Two Frequencies in
Simple Numerical Ratio, Particularly for Distance Determination by
Interference Method
Title Text
Lyubchenko, I. U.Author Text
Journ. Tech. Physics U.S.S.R., vol. 9, p. 563; 1939.  See also Wireless
Engineer, vol. 17, p. 116; 1940.
Source Text
phase comparisonKeyword Text
The article discusses circuits which can be used for measuring the phase
difference between two waves whose frequencies have simple numerical ratio,
an important application of which is determination of distance.  The natural
frequency of three types of back-coupled tube circuits is adjusted by varying
R, L, and C of the tuned anode circuit.  An external EMF is applied to the
circuit; the EMF has two components whose frequencies bear a numerical
ratio.  Then non-linear differential equations of second order with periodically-
varying coefficients are derived determining the operation of the system.







Automatic Radio GoniometersTitle Text
Marique, J.Author Text
Wireless Engineer, vol. 16, p. 121; 1939.Source Text
modulation, goniometer, side bandsKeyword Text
An analytical discussion of "carrier suppression" due to rotation of loop or
goniometer.  Treats the importance of amplifiers capable of causing same











Zeit. f. techn. Phys., vol. 19, p. 444; 1939.Source Text
DFKeyword Text





Investigation in Great Britain on Behavior of Direction Finding
Installations
Title Text
Smith-Rose, R. L.Author Text
U.R.S.I. Proc. of 1938 Assembly Fasc. 1, vol. 5, p. 41; 1939.Source Text
DFKeyword Text







Symposium of Direction Finding; Introductory RemarksTitle Text
Smith-Rose, R. L.Author Text
JIEE, vol. 85, pp. 302-212; Discussion:  pp. 212-214; 1939.Source Text
Adcock, VHF, lateral deviation, spaced loop, sense,
calibration
Keyword Text
Dr. Smith-Rose introduces six papers (individually cited earlier) along with
descriptive critique pertaining to each.  The papers were read before the
Wireless Section on March 1st, 1939 and are as follows:  R. H. Barfield and
R. A. Fereday:  "An Improved Medium-Wave Adcock Direction-Finder," JIEE,
1937; R. H. Barfield and W. Ross:  "A Short Wave Adcock Direction-Finder,"
JIEE, 1937; R. L. Smith-Rose and H. G. Hopkins; "Radio Direction-Finding on
Wavelengths between 6 and 10 Meters (Frequencies 50 to 330 Mc/sec),"
JIEE, 1938; R. H. Barfield and W. Ross:  "The Measurement of the Lateral
Deviation of Radio Waves by Means of a Spaced-Loop Direction-Finder,"
JIEE, 1938; R. A. Fereday:  "A Sense-Finding Device for Use with Spaced-
Aerial Direction-Finders," JIEE, 1939; W. Ross:  "The Calibration of Four-






The Erroneous Indication of Goniometer Type Direction Finding
Systems of Large Dimensions
Title Text
Soden, D. V.Author Text
(German) F.F.O., See:  Department of Commerce PB24507; 1939.Source Text
spacing error, goniometerKeyword Text
This is a report of the "Flugfunk-Forschunginstitut Oberpfaffenhofen."  The
present work discusses calculations which show how large the diameter of a
goniometer type direction finder system can be so that the error will not







Diversity Errors in Fixed Antenna Direction FindersTitle Text
Wirkler, W. H.Author Text
Collins Radio Company, Cedar Rapids, Iowa; 1939.Source Text
diversityKeyword Text





High Frequency Transmission Line NetworksTitle Text
Alford, A.Author Text
Elect. Comm., vol. 17, pp. 301-10; January 1939.Source Text
transmission lines, re-entrant, matching circuitsKeyword Text
By high frequency transmission line networks will be meant those networks
which are installed along feeders of high frequency transmitting and receiving
antennae for the purpose of performing a variety of services, such as matching
of impedances of antennae and feeders, separation of frequencies, filtering of
harmonics, control of phase, division of power, etc.  While some of the
functions of these networks can be carried out with networks built up of
lumped inductances and condensers, it has been found more practical to
employ networks made of sections of transmission line of the same
construction as the feeder themselves.  The latter types of networks are
preferable not only because they are, generally speaking, more rugged and
more likely to remain in proper adjustment when exposed to the elements,
but also because their performance, in the usual case, may be calculated
with greater accuracy and the parameters on which their electrical properties
primarily depend are linear dimensions which may be measured on the job, in
feet and inches with steel tape, more simply and more accurately than the
inductance of a coil or the capacity of a condenser in weatherproof housings
could be measured under the same circumstances.  Transmission line
networks made up of sections of transmission line may be subdivided into two
groups, namely, those in which sections of line are used as impedances and
those which are built up of "re-entrants."  To the first group belong such
familiar networks as the so called building-out sections, quarter wave shorts,
etc.  To the second group belong networks made up of "re-entrants," which
will be discussed in the present paper.  The transmission line network,
referred to as a re-entrant network, or simply re-entrant, is shown in Figure 1.
This network consists of two sections of transmission line joined at their ends
in such a way as to form a closed loop.  If one of the two sections, for
instance A B, is designated as the main transmission line or feeder, while the
other line A C B is called the branch, then the branch line starts or branches
off at some point A of the main line and rejoins or re-enters the same line at
some other point B.  Hence the name re-entrant.  The electrical properties of
a re-entrant network depend primarily on the lengths of the two limbs of the
network expressed in terms of the wavelength, electrical degrees or radians;
that is, on the electrical lengths of the two limbs of the network.  The
secondary parameters of the network are the attenuation coefficients of the
waves traveling along the limbs of the network, the angles at which the branch
Abstract Text
line joins with the main line, the relative geometrical dimensions of the
network and the spacing between the conductors of the transmission line.  In
practice it is ordinarily sufficient to make most of the calculations on the
basis of the two primary parameters, namely the electrical lengths and to
take account of attenuation only when investigating the regions in which the
network behaves as a filter or when it is required to find the losses in the
network.  The effect of angles at which the branch line meets the main line is
treated as a correction which usually is so small as to be negligible.  Finally
the effect of radiation interaction between the various wires of the network is
usually also negligible since the spacing between the line conductors is






List of Drawings of Marconi-Adcock D/F Equipment-Type DFG.12Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. M.314; January 1939.Source Text
AdcockKeyword Text





Preliminary Description and Instructions for the Airborne Direction
Finding Set. Building Model No. Peil 5.
Title Text
AnonymousAuthor Text
(German:  G.L.Z.)  See:  Department of Commerce PB L70534; January 1939.Source Text
airborne, training, navigationKeyword Text
This report is an operational training manual for the airborne direction finding
set building Model Peil 5 used in air navigation.  The abstract was prepared
by Headquarters Air Material Command, Wright Field, Dayton, Ohio.






Special Radio Report.  HF D/F Tests Thirteenth Naval DistrictTitle Text
AnonymousAuthor Text









The Sectoral Electromagnetic HornTitle Text
Barrow, W. L., and Lewis, F. D.Author Text
Proc. IRE, pp. 41-50; January 1939.Source Text
UHFKeyword Text
An electromagnetic horn radiator, two of whose opposite sides are flared, the
other two being parallel, was studied experimentally at wavelengths between
40 and 100 cm.  For comparison, measurements on parabolic reflectors and
broadside arrays were also made.  By virtue of its unusual freedom from
secondary lobes and stray radiation, its ability to operate well over a broad
band width, its simple construction, and its ease and stability of operation,
the electromagnetic horn offers unique possibilities as a directive radiating
system for microwave applications.  These results and the application to a







Direction Finder Using an Oscillograph Tube as an IndicatorTitle Text
BerndorferAuthor Text
(German: D.L.V.)  See:  Air Document Index No. R2739 F871; February 1939.Source Text
indicatorKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Scattering of Wireless Waves in the IonosphereTitle Text
Eckersley, T. L.Author Text
Nature, vol. 143, pp. 33-34; 6 January 1939.Source Text
ionosphere, E region, F region, virtual height,
scattering, S echoes
Keyword Text
The salient facts of ionospheric scattering are:  (1) at frequencies exceeding
the critical, a pulse receiver shows characteristic scatter groups (S) of echoes
from apparent height 80-300 km; (2) S echoes are not reflected vertically; (3)
the least equivalent height of S depends on the frequency and approaches
that of the second-order F2 vertical reflection as the critical frequency is
approached; (4) with a beam transmitter, energy is scattered back along the
path of the beam; (5) S disappears when the frequency is so high that the ray
tangential to the earth escapes through the F2-layer.  These facts may be
explained by assuming that rays penetrate the E-layer obliquely, are reflected
from F, and pass again through E.  At the two points of penetration of E the
rays meet scattering clouds, the further point of penetration accounting for the







Visual Reading Direction Finder for Rotating Spaced-Frame or Other
Aerial System
Title Text
Falloon, S. W. H. W.Author Text
Marconi Rev., no. 72, pp. 45-46; January, March 1939.  See also Wireless
Engineer, vol. 16, p. 147; March 1939.
Source Text
spaced loop, patent, inverted nullKeyword Text
The system uses a cathode-ray tube whose deflection system revolves with







A Sense-Finding Device for Use with Spaced-Aerial Direction FindersTitle Text
Fereday, R. A.Author Text
JIEE, vol. 84, pp. 96-100; January 1939.  See also Wireless Engineers, vol.
16, p. 199; April 1939.
Source Text
sense, Adcock, sense antennaKeyword Text
ABSTRACT NO. 1:  A D/F device particularly suitable for high frequencies and
cathode-ray tube receivers:  sense determined with help of second
observation with changed electrical connections.  ABSTRACT NO. 2:  A
simple method is described for the rapid determination at a receiver of the
sense of the direction of arrival of the radiation from any transmitting station.
A radio bearing of the station is taken in the usual manner with a four-aerial
Adcock direction-finding system, and a second observation of minimum
received signal is made after certain modifications to the electrical
connections between the aerials have been effected by switching.  The two
observations are sufficient to determine without the usual ambiguity of 180º
the bearing of the transmitting station at the receiver.  The method is
particularly suitable for use on HF and with the visual type of receiver
incorporating a cathode ray tube.  (Abstract No. 1 - Univ. of Illinois abstract,






Special Direction-Indicating Device of Luminous Type for Use with
Inductor Compasses for Aerial Navigation
Title Text
Giulietti, G.Author Text
Elettroetecnica, vol. 26, pp. 10-11; 10 January 1939.  See also Wireless
Engineer, vol. 16, p. 306; June 1939.
Source Text
indicatorKeyword Text
ABSTRACT NO. 1:  Vibrating-reed, cathode-ray tube and RCA 6E5 electron-
ray-tube types.  ABSTRACT NO. 2:  Three types of compass for aircraft
navigation are described.  All three depend on the generation of an EMF by a
coil rotating in the earth's field, this EMF being used to provide a luminous
indication of the correctness of the course.  The first type is equipped with a
form of reflecting galvanometer which throws a beam of light on a translucent
screen:  when the course is correctly set a stationary spot of light is seen.
The second method employs Braun tubes and the indication of the course is
the same as for the first.  The third method employs electron ray tubes and
the correctness of the course is indicated by the magnitude of the image on
the screen.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -
Science or engineering abstract, formal literature, Italian language/abstract,






Radio Direction Finding EvaluationTitle Text
Immler, W.Author Text
(German: R.L.M.)  See:  Department of Commerce PB20825, 5 pp. 1 January
1939.
Source Text
error, maps, range, distance, bibliographyKeyword Text
This document "Ringbuch der Luftfahrttechnik" presents a summary of
methods for radio direction finding since its introduction.  With the progress of
direction finding distance, important consideration must be given to the
spherical shape of the globe as well as to proper map projection.  Also
discussed are the various types of errors usually present in radio direction








Mc Gillivray, J. A.Author Text
Wireless World, vol. 44, pp. 76-78; 26 January 1939.Source Text
navigationKeyword Text
The article describes the arrangement of two linked direction finders by
means of which the position of an aircraft is shown by the intersection of a
pair of pointers pivoted on a chart.  (Author's abstract, formal literature,






Transmission Line CalculatorTitle Text
Smith, P. H.Author Text
Electronics, January 1939.Source Text
transmission lines, matchingKeyword Text
ABSTRACT NO. 1:  The original description of the Smith Chart Developed at
Bell Labs.  ABSTRACT NO. 2:  Transmission line problems are greatly
simplified if the line is terminated by an impedance equal to its characteristic
impedance.  Standing waves of current and voltage are then eliminated, and if
losses are neglected, the input impedance, current, and voltage at all points
along the line are constant.  Computations for the current and voltage under
these conditions are based simply on Ohm's law.  In communication systems
this special condition is usually considered most conductive of efficient
trouble-free operation.  There has long been a need for a simple means,
without recourse to lengthy computations, for evaluating the impedance,
current, and voltage at any chosen point along radio frequency transmission
lines in terms of specific values of the several transmission line parameters.
This has led to the development of a special radio-frequency transmission-line
calculator for solving many ordinary transmission-line problems.  There are
four factors that generally enter the solution of problems involving the
changing input impedance along a line.  These are the characteristic
impedance of the line, the load impedance, the length of the line, and the
input impedance.  if any three of these are known, the fourth may be found
from the relationship:
Z(s)=Z(0)*(Z(r)+j*Z(0)*Tan(2*pi*L))/(Z(0)+j*Z(r)*Tan(2*pi*L))
Where L is the length of the line in wavelengths, j= sqrt(-1), Z(0) is its
characteristic impedance, which for low-loss radio-frequency lines is
essentially a pure resistance, Z(r) is the load impedance, and Z(s) is the input
impedance.  The independent variable Z(0) will be a constant for an particular
line, and consequently may conveniently be combined with Z(s) and Z(r) in the
form of a ratio.  With this transformation, the equation becomes:
Z(s)/Z(0)=(Z(r)/Z(0)+j*Tan(2*pi*L))/(1+j*(Z(r)/Z(0))*Tan(2*pi*L))
Abstract Text
For any one value of Z(r)/Z(0) substituted in this equation a series of values for
Z(s)/Z(0) can be plotted for various values of L from zero up to one-half
wavelength.  Because L appears in the equation as an arc tangent, the curve
will repeat itself for every half wavelength.  If such a curve is plotted on a
rectangular coordinate system with the resistance components along the
abscissa axis and the reactance components along the ordinate axis, it will
be found to be a circle with its center on the resistance axis.  For other values
of Z(r)/Z(0) other curves could be drawn, and all would likewise be found to be
circles with their centers on the resistance axis, but they would not be
concentric.  Each of these curves, however, represents more than a single
value of Z(r)/Z(0).  At the load end of the line, for example, where L = O, Z(s)
will be equal to Z(r), which determines one point on the curve.  Obviously
every other point on the curve corresponds to another value of Z(r), when L is
taken as zero at that point.  This other value of Z(r), when substituted in the
above equation, will give the same curve but with a different position for the
point of L = O.  These curves, therefore, cannot be completely designated by
a single value of Z(r)/Z(0).  It will be noted, however, that each curve gives a
minimum and maximum value of Z(s)/Z(0) which are the two points where the
curve crosses the resistance axis.  The ratio of the minimum to the maximum
value of Z(s)/Z(0), which is the same as the ratio of minimum to maximum
Z(s), is different for each curve, so that each may be designed by the ratio of
minimum to maximum input impedance that is peculiar to it.  Each circle thus
represents the input impedance over a half wavelength section for a family of
transmission lines of various values of characteristic and load impedances,
but alike in having the same ratio of minimum to maximum impedance.  The
ratios of minimum to maximum current or voltage will also be the same for
any transmission line represented by a single curve, and may be designated
by rho, and these values of rho are marked on the curves.  (Abstract No. 1 -





Transmission Lines with Exponential TaperTitle Text
Wheeler, H. A.Author Text
Proc. IRE, p. 65; January 1939.Source Text
transmission lines, matching, tapered linesKeyword Text
Exponential lines, line exponential horns, are useful as impedance-matching
devices.  They are best inserted in a high-pass filter having the same cutoff
frequency determined by the rate of taper.  Unusual rules are derived for
inserting the lines in the filter with exact matching of iterative and image
impedances.  Design formulas are derived for the construction of exponential
lines.  A transmission line whose impedance varies exponentially along its
length, has electrical impedance-matching capabilities similar to those of an
exponential horn in acoustical impedance matching.  Likewise, it behaves as
a high-pass filter whose cutoff frequency depends only on the rate of
exponential taper.  Such a tapered line has apparent utility in matching an
antenna (such as a horizontal doublet) with a uniform (nontapered) line of
much lower impedance.  This paper includes a collection of formulas which
have been derived to express the electrical properties of the exponential line,
and their relation to the mechanical dimensions.  Increasing the rate of taper
increases the cutoff frequency, reducing the useful range of frequencies.  The
iterative impedance above the cutoff frequency has a constant magnitude, but
its resistive component is equal to the corresponding image impedance
(resistance) of a constant-k high-pass filter.  Therefore the exponential line
can be inserted in such a filter as a device for matching different impedances.
Rules and circuits are given for this use of the exponential line.  Particular
attention is given to the design of an exponential line comprising a pair of
wires whose separation varies along their length.  The method of design is
described with reference to an example in which a straight-wire doublet is






The Development of the H-Adcock Direction FinderTitle Text
Barfield, R. H., and Pressey, B. G.Author Text
National Physical Laboratory (British), Report No. RRB/C.4; 14 February 1939.Source Text
adcockKeyword Text





Apparatus for Direction Finding in AircraftTitle Text
Koch, O. J.Author Text
Funktech. Monatshefte, no. 2, p. 50; February 1939.Source Text
airborneKeyword Text







Direct-Indicating Loop Direction Finder with Range Greater than 360ºTitle Text
Nefzger, A.Author Text
(German)  See:  Air Document Index No. R234 F121; February 1939.Source Text
loopKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Direction Finding SystemTitle Text
Wirkler, W. H.Author Text











Wireless Engineer, vol. 16, no. 186, pp. 121-124; March 1939.Source Text
goniometerKeyword Text
Many radiogoniometers function with frame aerial turning continuously at
certain speed, generally 5 to 19 rps; when these rotating frame arrangements
are combined with high selective amplifiers; phenomena is noticed which
forms subject of paper; method of measuring time constants of oscillating






New Visual Automatic Radio Direction FinderTitle Text
Marique, J.Author Text
Onde. Elec., vol. 18, pp. 111-120; March 1939.Source Text
crossed loop, shipboardKeyword Text
ABSTRACT NO. 1:  Description of a system using two shielded loops with a
vertical sense antenna.  ABSTRACT NO. 2:  A new automatic radio
goniometer with visual indication; details, circuits and notes on installation
and operation of radio goniometer for ships, called "Radiogonioscope."
(Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - science or






Accuracy of Direction FindersTitle Text
Smith-Rose, R. L.Author Text
Nature, vol. 143, p. 440; March 1939.Source Text
accuracy, scattering, reradiationKeyword Text
An abstract of six papers on D/F which were presented before the Wireless
Section of the IEE.  The topics discussed include instrumental calibration,
and the effect of disturbing objects between the D/F and the calibration
transmitter.  One of the papers was published in JIEE, November 1937.








Aviation, vol. 38, no. 4, p. 42; April 1939.Source Text
navigationKeyword Text
Description of new compass by Ward Davis of CAA and Lear; combines the
use of automatic "station seeking" radio duty on airport map and gyro
compass of "airport orientator" type.  The radio D/F is standard Lear type
ARC-6 compass with motor driven loop.  (Written for this publication by
Southwest Research, trade journal, English language/USA abstract,






Aircraft Navigational EquipmentTitle Text
Koch, O. J.Author Text
(German: F.T.M.)  See:  Air Document Index No. R2716 F660; April 1939.Source Text
navigationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






The LMT System of Blind LandingTitle Text
Perroux, G. M.Author Text
Onde. Elec., vol. 18, pp. 149-180; April 1939.Source Text
landing, navigationKeyword Text
An account of the principles employed in radio aids to the landing of aircraft in
bad visibility, and a description of the LMT system employed by Air France.
In this system the aeroplane, having been guided to the aerodrome by radio
beacon, passes over a vertical beacon which gives the signal for descent.  At
this point which is at an altitude of about 300 m curves of constant radio field
strength lead downwards to meet the landing ground tangentially.  A suitable
field distribution is secured by a special, horizontally polarized aerial system,
and a safe landing results if the pilot descends so that the output meter of his
special receiver shows a described in a large number of tests under various
weather conditions are given.  (Science or engineering abstract, formal






The Radio CompassTitle Text
AnonymousAuthor Text
Wireless World, vol. 44, p. 414; 4 May 1939.Source Text
crossed loop, navigationKeyword Text
The article considers briefly D/F's available for navigational use up to 1939.  It
describes both single- and crossed-loop systems, and methods for
mechanically driving the loop and for indication.  These features combined,
make the D/F more or less automatic.  (Univ. of Illinois abstract, formal






Model DP-9 Radio Direction Finder Equipment, Frequency Range 100-
1500 k.c., A.C. Operation
Title Text
AnonymousAuthor Text
Radio Corporation of American, Instruction Book:  IB 380 32; 20 May 1939.
See also Department of Commerce PB17409.
Source Text
dp-9, DFKeyword Text
These instructions cover the installation, operation and servicing of the
direction finder equipment specified above.  This equipment is designed to
operate from 110 volt, 60 cycle, single phase service.  The receiver is of the
super-heterodyne type and covers the frequency range of 100 to 1500 kc.
When properly installed and calibrated the equipment will accurately indicate
the direction of propagation of pure or modulated continuous wave signals,
either keyed or unkeyed, at any frequency within this band.  The receiver for
this equipment differs from the previous instruments by the addition of an
antenna input protective relay and a neon protective device.  The relay is
equipped with back contacts which ground the antenna input circuit when the
receiver is not in use.  The neon protective device bypasses high voltages
which may be induced from nearby transmitting antennas when the receiver is







Model DP-10 Radio Direction Finder Equipment, Frequency Range 100-
1500 k.c., A. C. Operation
Title Text
AnonymousAuthor Text
Radio Corporation of America, Camden, New Jersey:  Instruction Book, 20
May 1939.  See also Department of Commerce PB17408.
Source Text
dp-10, DF, MFKeyword Text
These instructions cover the installation, operation and servicing of the
direction finder equipment specified above.  This equipment is designed to
operate from 110 volt, 60 cycle, single phase service.  The receiver is of the
super-heterodyne type and covers the frequency range of 100 to 1500 kc.
When properly installed and calibrated the equipment will accurately indicate
the direction of propagation of pure or modulated continuous wave signals,
either keyed or unkeyed, at any frequency within this band.  The receiver for
this equipment differs from the previous instruments by the addition of an
antenna input protective relay and a neon protective device.  The relay is
equipped with back contacts which ground the antenna input circuit when the
receiver is not in use.  The neon protective device bypasses high voltages
which may be induced from nearby transmitting antennas when the receiver is







Model DQ-3 Radio Direction Finder EquipmentTitle Text
AnonymousAuthor Text
Radio Corporation of America, Camden, New Jersey:  Instruction Book No.
IB38033; 20 May 1939.  See also Department of Commerce PB17494.
Source Text
dq-3, DF, loopKeyword Text
These instructions cover the installation, operation and servicing of the
direction finder equipment specified above.  This equipment is designed to
operate from 110 volt, 60 cycle, single phase service.  The receiver is of the
super-heterodyne type and covers the frequency range of 100 to 1500 kc.
When properly installed and calibrated the equipment will accurately indicate
the direction of propagation of pure or modulated continuous wave signals,
either keyed or unkeyed, at any frequency within this band.  This equipment
is similar to equipment furnished on previous contracts but differs in the
following respects:  the loop is transformer coupled to the receiver instead of
directly connected to the loop tuning capacitor.  The loop shafts for the
equipments on this contract are furnished in four different lengths.  Each loop
with a different shaft length bears a different Navy type number.  Each loop
has been properly aligned to the receiver with which it is shipped.  Pedestals
are not furnished by the manufacturer.  The receiver for this equipment differs
from the previous instruments by the inclusion of the receiver input
transformer and the addition of an antenna input protective relay and a neon
protective device.  The relay is equipped with back contacts which ground the
antenna input circuit when the receiver is not in use.  The neon protective
device bypasses high voltages which may be induced from nearby
transmitting antennas when the receiver is in operation.  Other minor






On Direction FindersTitle Text
Nukiyama, D., Irisawa, M., and Kobayasi, T.Author Text
Report of the Aero Research Institute, Tokyo Imperial University Report No.




NO. 1:  Experiments on ultra-short waves of about 5 meters:  plotting (with
small dipole-aerial measuring equipment) the field intensities and directions
around various forms of conductors carrying oscillating currents; the
characteristics of these radiators when used as direction finders.  ABSTRACT
NO. 2:  The electric field round some forms of conductor carrying oscillating
current was studied (wavelength of the order of 5 m).  With a small electric
doublet the electric field and direction were surveyed.  The direction
characteristic of the antenna is dealt with.  (Abstract No. 1 - Univ. of Illinois









Proc. I.R.E., vol. 27, no. 5, pp. 332-47, May 1939.Source Text
MUF, ionosphere, virtual height, transmission curve,
secant law
Keyword Text
Summary--A simple, rapid, graphical method is given for obtaining maximum
usable frequencies and effective reflection heights of radio waves, from vertical-
incidence measurements of the critical frequencies and virtual heights of the
various layers in the ionosphere.  The method consists of the use of
"transmission curves," which are superimposed on the curve of frequency
against virtual height, observed at vertical incidence.  The intersection of the
curves gives the level of reflection in the ionosphere.  The factors considered
in deriving the transmission curves are variation of virtual height with
frequency, effect of the curvature of the ionosphere and earth, influence of the
earth's magnetic field, and absorption by or reflection from lower layers in the
ionosphere.  A chart is included for rapid calculation  of the factor sec(φ0),
used in plotting the transmission curves.  (Science or engineering abstract,







Model DZ Aircraft Radio Direction Finder Equipment, with Addendum
for Model DZ-a Direction Finder Equipment
Title Text
AnonymousAuthor Text
US Navy, Bureau of Ships, Instruction Book No. IB 38035-38035-1.  See also
Department of Commerce PB38364, June 1939.
Source Text
dzKeyword Text
Model DZ direction finder equipment consists essentially of a rotatable loop
antenna, a radio receiver, and a dynamotor-filter.  The equipment is designed
for operation from an aircraft's 12-volt battery and serves either for radio
reception or direction finding.  The loop antenna assembly consist of the loop
antenna, the loop pedestal and the loop pedestal extension.  The loop
antenna incorporates two center-tapped loop windings enclosed within a
nonmagnetic alloy housing together with a relay for the selection of the
antenna winding necessary for operation on a given band.  The loop is rotated
for direction finding by means of a hand wheel on the loop mounting pedestal,
the exact bearing indicated by means of an index and azimuth scale.  The
radio receiver is of the conventional superheterodyne type and covers, in six
bands, frequencies between 15 kc and 70 kc and between 100 kc and 1500
kc.  The dynamotor-filter unit converts DC power from the battery into 205 volt
DC for operation of the receiver.  The DZ-a equipment covered in the
addendum differs very little from the DZ equipment, the principal difference
being the dynamotor unit which is designed to operate from a 24-volt source
instead of 12 volts.  Photographs, diagrams, drawings, and parts list are






Model DZ-1 Radio Direction Finder EquipmentTitle Text
AnonymousAuthor Text
US Navy, Bureau of Ships, Instruction Book No. IB 38103.  See also
Department of Commerce PB38633; June 1939.
Source Text
dz-1Keyword Text
Model DZ-1 direction finder equipment consists essentially of a rotatable loop
antenna, a radio receiver, and a dynamotor-filter.  It is designed for operation
from an aircraft's 24-volt battery and serves either for radio reception or
direction finding.  The loop antenna consists of the loop antenna assembly
and the loop drive assembly.  The loop antenna assembly consists of two
center-tapped, shielded loop windings contained within a streamlined,
waterproof housing.  One loop winding is mounted inside of the other and the
two windings are so adjusted that their planes intersect at an angle of 90
degrees in order to prevent intercoupling.  The inner winding is used for
reception on frequencies between 100 kc and 1500 kc, the outer on
frequencies between 15 kc and 70 kc.  The two windings are rotated as a unit
by a central shaft actuated by means of the loop drive assembly.  The loop
drive assembly consists of an azimuth scale, hand wheel and brake
assembly, and the loop drive extension.  Bearings are read by means of one
of two indices and azimuth scales.  The radio receiver employs the
conventional superheterodyne circuit and covers the frequency range of the
equipment in six bands.  CW or MCW is received on the lower band and
either phone or MCW is received on the higher band.  The 205-volt DC
potential required for the operation of the receiver is obtained from the
dynamotor-filter unit operating from a 24-volt battery.  This equipment is very
similar to the Model DZ equipment (see PB38634) in most respects, except
for the construction and operation of the loop antenna assembly.  Diagrams,






U.S. Naval RDF Station, Klipsin Beach, WashingtonTitle Text
AnonymousAuthor Text
USN, Naval Yards, Puget Sound, Report No. RS3A449A; 6 June 1939.Source Text
DF, navalKeyword Text









Proc. IRE; 27 June 1939.Source Text
mountain effect, navigationKeyword Text
On the occasion of automatic radio compass demonstration made on one of
the American Air Lines airplanes in New York and Washington, D.C., and
during flights made between Salt Lake City and Chicago on the "Flight
Research Plane" of the United Air Lines, most interesting effects were noted
in the combined use of radio beacons and radio compasses.  These effects,
including direction finding observations in the Rocky Mountains, form the
subject of the present study.  First, errors and fluctuations in the indications
obtained with loop radio beacons and vertical antennae in direction finding are
examined, and it is shown that the results of calculations are in accord with
the phenomena observed.  Then mountain effects are considered - reception
on a direction loop aerial of a "direct" wave and of a "reflected" wave.  It is
shown that calculated results are in agreement with experiments made whilst
flying across the Rocky Mountains, and the regular fluctuation in the bearing
noted in the mountain effect is explained.  Corresponding details are given
with regard to similar observations made in Switzerland between Berne and
Basle.  A description follows of demonstrations of the mountain effect on a
reduced scale by means of an ultra-short wave direction finder and a reduced
scale by means of an ultra-short wave direction finder and a system of
reflectors.  Further, the observations of the "cone of silence," as well as the
detection of flight above a station (broadcasting or radio beacon) by means of
a radio direction finder or a radio compass is discussed.  The paper
concludes with remarks on the advantages of the radio compass and radio
beacon combination as shown, for example, by the results of test made in the






Summary of Known Suggestions for Determination of Distance and for
Reflected-Beam Direction-Finding by Wireless Means
Title Text
Dziewior, K.Author Text
Tuftfahrt. Forschung, vol. 16, pp. 326-338; June 1939.  See also Engineer
Index, p. 12; 1939.
Source Text
range, altitude, navigationKeyword Text
The article is a compilation of various radio methods for measurement of low,







Radiation Resistance of Horizontal Dipole above EarthTitle Text
Lewin, L.Author Text
Marconi Rev., no. 73, pp. 13-24; April, June 1939.Source Text
horizontal dipoleKeyword Text
Calculation of radiation resistance of vertical antenna above earth was
completed many years ago by van der POL; as far as author is aware,
analysis for horizontal dipole above earth has never been carried to similar
conclusion; expression for it was stated by McPherson, but no attempt was
made to evaluate integral involved; expression for radiation resistance is given






Instruction Book for Model DV Radio Direction Finding EquipmentTitle Text
AnonymousAuthor Text
U.S. Navy, Bureau of Engineers, Instruction Book No. 122.  See also
Department of Commerce, PB38637; July 1939.
Source Text
dv, navigation, airborneKeyword Text
The model DV radio direction finding equipment has been designed to take
accurate unilateral and bilateral bearings when used in conjunction with Navy
radio receiving equipment of the RM series.  It is intended for installation on
the large types of Naval aircraft such as patrol and transport planes, or in any
plane which requires that the loop be remotely located and controlled from the
radio compartment.  Frequency range if from 220 to 1500 kc in three bands.
Lists of major units, spare parts and manufacturers, photographs, drawings,







U and H Aerial Adcock Radio Direction-Finding Equipment for AviationTitle Text
Heer, O.Author Text
V.D.I., vol. 83, pp. 878-880; 29 July 1939.  See also Engineer Index, p. 327;
1939.
Source Text
Adcock, airborne, navigationKeyword Text
A discussion of the advantage of the Adcock method over the impulse method
at high interference levels.  The two systems are compared in other respects
and a detailed description of the Adcock system is given.  (Univ. of Illinois






Homing on Ultra Short Waves of 20-50 McTitle Text
Maeda, K., and Nishikori, K.Author Text




The document is a German translation of a Japanese document containing
data on the development of a D/F ultra short wave station with an Adcock
antenna for elimination of night effects.  D/F for the ultra short wave range of
40-50 meg has increased in importance.  However, to date, its technique has
not fully developed.  The rotating Adcock antenna can be used to an
advantage in the 20-50 meg range.  When constructing the antenna great
attention must be placed on the electrical and mechanical properties of the
conductors.  Abstract prepared at Headquarters Air Material Command,







Recording D/F for AtmosphericsTitle Text
Ranzi, I.Author Text
Ricera Scientifico, vol. 10, pp. 664-674, July August 1939.  See also Wireless
Engineer, vol. 17, p. 123; March 1940.
Source Text
sferics, sector DFKeyword Text
Narrow-sector apparatus with two receivers.  Recording with loop and vertical
antenna; and opposing, with loop only, at right angles to first.  Both loops
rotate on a common vertical axis once every half-hour.  Recording by moving-






The Recent Trend of Radio Direction-FindingTitle Text
Smith-Rose, R. L.Author Text
Nature, vol. 144, p. 139; July 1939.Source Text
history, Adcock, polarization error, VHFKeyword Text
The Direction-finder is an instrument for determining the direction of arrival of
waves normally used in radio communication.  Although introduced during the
early years of the present century, it did not become a practical instrument
until the receiver was developed and provided the necessary sensitivity.  In its
early form, the radio direction-finder, using closed loop aerials was applied as
an aid to marine navigation, and as a means of locating the position of
unknown transmitting stations; in addition, however, the instrument provided a
useful tool in the study of propagation of electric waves.  Arising out of these
applications, it was noticed that under certain conditions of wave propagation
and beyond certain minimum distances of transmission, the directional
indications of the instruments were subject to large errors, which were due to
the action of the horizontal components in the arriving waves.  The remedy for
this state of affairs was to be found in a British patent applied for by F.
Adcock in 1918, in which it was proposed to replace the closed receiving
loops by pairs of spaced vertical aerials, so connected together that the
resultant action of any horizontal components of electric force could be
reduced to a negligible amount.  The practical utility of this invention was
demonstrated in 1926, and soon afterwards the Adcock direction finder
became a commercial proposition for medium wave-lengths.  This advance
had the effect of increasing the range of usefulness of ground receiving
stations to several hundred miles, at which distances polarization errors
ranging up to 45º or more with the loop aerial were reduced to less than one
tenth of this amount.  Limitations of space have delayed the application of this
improved direction-finding system on board ship, but the closed loop type
used on medium wave-lengths has so far been found sufficiently accurate for
the comparatively modest range requirements of marine navigation.  Since
1930, two factors have had a major effect upon the trend of radio direction
finding investigations.  First, the growth of aerial transport has given rise to a
demand for accurate radio bearings of aircraft at distances ranging up to
several thousand instead of several hundred miles; and secondly, the general
trend of radio communication to shorter and shorter wave-lengths has
necessitated the extension of direction finding technique in a corresponding
manner.  For the particular case of aerial navigation, various radio beacons
have been developed by which a pilot may be guided and enabled to land
under conditions of poor visibility, but the scope of such aids is usually limited
Abstract Text
to comparatively short ranges, except in the case of long straight air routes,
such as exist in the United States of America.  In order to provide a useful
radio-bearing service to aircraft at ranges between 200 and 2000 miles, it is
necessary to resort to the use of short waves, so that the comparatively
minute transmitter power available on the aircraft may produce sufficient field
intensity at the ground receiving station.  For this purpose, spaced aerial
direction-finders have been developed to a high standard of performance for
the wave-length band 10-100 meters.  Such instruments are now available,
with either a simple aerial receiver in which the bearing is determined by
rotating a goniometer search coil to a zero or minimum signal position, or a
dual receiver and cathode-ray tube indicator in which the bearing is read from
a visual trace on the fluorescent screen.  A detailed theoretical and
experimental study of the principles of design and construction of such short-
wave direction finders has led to the conclusion that their inherent
instrumental accuracy should be of the order of 1º, with a maximum error
values of 2º or 3º under the most severe conditions of reception of polarized
waves.  When such direction finders were used in practice, however, it was
found that the observed bearings of transmitting stations in known positions
were subject to errors much greater than this, sometimes ranging up to 10º or
20º.  This raised the question as to whether the instrument was still defective
due to some undetected fault, or whether the measurements indicated
departures of the arriving waves from the great circle plane between
transmitter and receiver.  To assist in the resolution of this question, resort
was had to a pair of identical vertical closed loops, spaced a fraction of a
wave-length apart and symmetrically connected to the central receiver in such
a manner that certain instrumental defects inherent in the use of open aerials
can be eliminated.  It is convenient to use a visual receiver of the cathode-ray
tube type, and various tests have demonstrated that the inherent instrumental
accuracy of such apparatus is somewhat higher than the previously
attainable.  When used for taking bearings the accuracy was not materially
better than that hitherto obtained.  It is to be concluded, therefore, that a
severe limit is set to the accuracy of radio direction finding under certain
conditions by vagaries in propagation.  The direction finding instruments
indicate the actual direction of arrival of the waves to a high order of accuracy,
but this is not necessarily the direction of the transmitter, but rather that of
the point of reflection of scattering of the waves from the ionosphere.  It is
perhaps fortunate that it is possible to avoid using the bearings obtained
under such conditions, and increased knowledge and experience will soon
indicate in precisely what circumstances it is safe to rely upon the radio
bearings obtained.  Meanwhile, the use of these short-wave direction finders
is adding considerably to our knowledge of the mode of propagation of electric
waves through the ionosphere.  In the range of wave-lengths below 10 meters,
direction finding is in the early stages of development, but instruments of the
closed loop and spaced aerial types have already been used for ascertaining
the possibilities of the art on wave-lengths down to 3 meters.  It seems likely
that within this wave-length band, some application is likely to be found in
ascertaining the positions of radio sounding balloon transmitters at ranges up
to one hundred miles or so.  In this sphere, however, much more research is
needed on the propagation of waves as well as on the design and
construction of the direction finding instruments.  (Author's abstract, abstract





Theory and Preliminary Test of Heterodyne Direction Finder with Visual
Indicator
Title Text
Wirkler, W. H.Author Text









Instruction Book for Model DW Radio Direction Finding EquipmentTitle Text
AnonymousAuthor Text
U.S. Navy, Bureau of Engineers, Instruction Book No. 123.  See also
Department of Commerce PB39409; August 1939.
Source Text
naval, airborne, dw, MFKeyword Text
Subject equipment has been designed to take accurate unilateral and bilateral
bearings when used in conjunction with Navy radio receiving equipment of the
RU series.  Frequency range is 220 to 1500 Kc/s.  This equipment is
intended for installation on the larger types of Naval aircraft, such as patrol
and transport planes, where the loop may be plugged into a shaft which
extends directly up through the skin of the ship from the direction finder
coupling unit in the radio compartment.  This book contains detailed
description of direction finding components and loop control and indicating
mechanism, as well as instructions for installation, initial adjustment and
calibration, operation, and maintenance.  An appendix presents the following
tables:  list of major units, parts list by symbol designations, parts list by
Navy type numbers, spare parts list, and list of manufacturer.  Photographs
and diagrams are included.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Radio in Aviation:  A General Survey, with Special Reference to the
Royal Air Force
Title Text
Hecht, N. F. S.Author Text
JIEE, vol. 85, pp. 215-237; Disc., 237-241; August 1939.Source Text
airborneKeyword Text
This paper discusses the conditions peculiar to aircraft operation in respect of
radio telegraphy and radio telephony.  Particular stress is given to those
conditions not usually met with in other applications of radio communication
and especially to the sources of interference to reception and of danger to the
aircraft and its occupants.  It concludes with a brief reference to a few special
applications of radio in aviation, and while no attempt is made to describe the
equipment itself the fundamental principles on which its construction is based






Direction Finding Improvement in the Quality of Observations by Use of
Non-linear Amplifiers
Title Text
Ross, W., and Burgess, R. E.Author Text
Wireless Engineer, vol. 16, pp. 399-401; August 1939.Source Text
null, aural null, reverse avcKeyword Text
Describes a method of sharpening aural nulls, or maxima in D/F's by making
the gain of the amplifier increase with increasing input (i.e. reverse a.v.c.).
This is for both increase contrast and sharpened null.  (Note:  by reversing the
a.v.c., the author means not only polarity but also that the input to the bias-
developing network must come from an amplifier ahead of the nonlinear






Short-Wave Direction Finding Observations in the 30-55 Meter Band
(1936-1938)
Title Text
Smith-Rose, R. L., Barfield, R. H., and Ross, W.Author Text









Heterodyne Direction Finder with Frequency Shift and Visual IndicatorTitle Text
Wirkler, W. H.Author Text









Long-Range Radio Direction Finding SystemTitle Text
Kinder, H.Author Text
(German: FFI) See:  Air Document Index No. R2792; September 1939.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Instruction Book for Model DU Radio Direction Finding EquipmentTitle Text
AnonymousAuthor Text
U.S. Navy, Bureau of Engineers:  Instruction Book No. 121.  See also
Department of Commerce PB38636; October 1939.
Source Text
duKeyword Text
The model DU radio direction finding equipment has been designed to take
accurate unilateral and bilateral bearings when used in conjunction with Navy
radio receiving equipment of the RU series.  It is intended for installation on
open cockpit types of Naval aircraft such as fighter and observation planes,
where all operating controls must be accessible to the pilot or observer.  The
frequency range is 220 to 8000 kc in five bands.  Detailed description and
installation, initial adjustment and calibration, operation and maintenance
instructions are given.  Lists of major units, spare parts and manufacturers,
schematic, wiring and circuit diagrams, photographs and drawings are










(German: G.L.Z.)  See:  Department of Commerce PB56578; October 1939.Source Text
portable DFKeyword Text
This technical manual gives a description and operating instructions for the
EP2a which is a GAF receiver for radio direction finding and general reception.
 It is portable.  Abstract prepared at Headquarters Air Material Command,
Wright Field, Dayton, Ohio.  (Science or engineering abstract, technical







Determination of Direction by Ionosphere Reflected WavesTitle Text
AnonymousAuthor Text
U.S. War Department; WDGS, FMTRL:  List 42, Item 10; 17 October 1939.Source Text
ionosphereKeyword Text





The Screened-Loop AerialTitle Text
Burgess, R. E.Author Text
Wireless Engineer, vol. 16, pp. 492-500; October 1939.Source Text
shielded loop, screened loop, tuned gapKeyword Text
NO. 1:  This paper describes a theoretical and experimental investigation of
the shielded-loop type of receiving antenna used in D/F and field strength
measurements.  The theory of the shielded loop is analyzed and the
simplifying assumptions made are indicated, and are shown to lead to a good
approximation to the value of pick-up for the shielded loop.  The pick-up is
computed for the special cases of the shield gap, short-circuited, capacitively
loaded, and tuned.  It is shown that enhanced pick-up may be obtained by the
suitable capacitive loading of the gap in preference to an increase of number
of loop turns, and the practical aspect of this system is discussed.
ABSTRACT NO. 2:  This paper describes a theoretical and experimental
investigation of the screened loop type of receiving aerial used in direction
finding and field-strength measurement.  The theory of the screened loop is
analyzed and the simplifying assumptions made are indicated and are shown
to lead to a good first approximation for the value of pick-up for the screened
loop.  The pick-up is computed for the special cases of the screen gap short
circuited, capacitively loaded, and tuned.  It is shown that enhanced pick-up
may be obtained by the suitable capacitive loading of the gap in preference to
an increase of the number of loop turns, and the practical aspect of this
system is discussed.  Confirmatory experiments are described, and the paper
concludes with an indication of a suggested continuation of the investigation.






Deviations of Short Radio Wave from the London-New York Great Circle
Path
Title Text
Feldman, C. B.Author Text
Proc. IRE, vol. 27, pp. 635-645; October 1939.Source Text
lateral deviation, MUSAKeyword Text
During the past year experiments have been made to determine the frequency
of occurrence and extent of deviations of short radio waves from the North
Atlantic great circle path.  For this purpose the multiple-unit steerable
antenna (Musa), described to the Institute at its 1937 convention, has been
used to steer a receiving lobe horizontally.  This is accomplished by arraying
the unit antennae broadside to the general direction from which the waves are
expected to arrive.  The Musas have been used, one of which possesses a
wide steering range, but is blunt, while the other is sharp but is restricted in
range.  Transmissions from England have been studied with this equipment at
the Holmdel, N.J., radio laboratory of the Bell Telephone Laboratories.
Comparisons of results obtained on transmission from antennae directed
toward New York, with those from antennae otherwise directed have, to a
limited degree, given results representative of the effects of horizontally
steerable transmitting directivity.  Observations made on these British
transmissions during the past eight months have disclosed the following
characteristics:  (1) During "all-daylight" path conditions, the usual multiplicity
of waves distributed in or near the great circle plane, which constitutes normal
propagation, has been predominant.  Usually neither ionosphere storms nor
the catastrophic disturbances associated with short-period fade-outs seem to
affect the mode of propagation.  (In contrast to (1), during periods of dark or
partially illuminated path conditions, the great circle plane no longer provides
the sole transmission path.  The extent to which other paths are involved
varies greatly.  Propagation during ionosphere storms of moderate intensity
usually involves paths deviated to the south of the great circle, during
afternoon and evening hours, New York time.  (Author's abstract, formal






The Medium Frequency Adcock Direction Finder and a Resistance
Goniometer
Title Text
Goldstein, M. K.Author Text
USN, NRL Report No. R-1564; October 1939.Source Text
Adcock, MFKeyword Text





The Calibration of Four-Aerial Adcock Direction FindersTitle Text
Ross, W.Author Text
JIEE, vol. 85, pp. 192-202; August 1939.  See also Wireless Engineer, vol.
16, p. 519; October 1939.
Source Text
calibration, target transmitter range, proximity errorKeyword Text
NO. 1:  Determination of closest range of test transmitter for avoidance of
"proximity" errors (between 0.6λ and 3.5λ in most practical case(s);
mathematical treatment, practical application of results.  ABSTRACT NO 2:
The paper describes how it is possible to determine the minimum radius at
which a four-aerial Adcock direction finder may be calibrated for instrumental
error without introducing spurious effects due to the proximity of the
calibrating transmitter to the direction finder.  It is shown that this minimum
radius depends upon the spacing of the aerials, the wave-length, and the
inherent accuracy of the direction finder to be calibrated.  In most cases of
practical interest the minimum radius is found to be between 0.6λ and 3.5λ.
Such distances, while usually easily attainable on the short wave band, may
not be possible in the case of medium or long wave-lengths.  (Abstract No. 1 -






A General Radiation FormulaTitle Text
Schelkunoff, S. A.Author Text
Proc. IRE, vol. 27, pp. 660-666; October 1939.Source Text
radiationKeyword Text
In this paper a general formula is derived for the power radiated in
nondissipative media by a given distribution of electric and magnetic currents.
 Magnetic currents are included not only for the sake of greater generality but
also because, in problems involving diffraction through apertures and radiation
from electric horns, the radiation intensity can be made to depend upon
fictitious electric and magnetic current sheets covering the apertures or horn
openings.  Part I consists of an introductory discussion, summary of the
formulae, and examples illustrating the convenience of the general formulae.







Direction-Finding of the Transients Caused by Atmospheric DisturbancesTitle Text
Schindelhauer, F.Author Text
Hochf: tech. u. Elek : akus, vol. 54, pp. 109-111; October 1939.  See also
Wireless Engineer, vol. 17, p. 68; 1940.
Source Text
sfericsKeyword Text
NO. 1:  Atmospherics are generally regarded as due to radiation from
lightning flashes of a substantially vertical path.  It has also been suggested
that they may be caused by horizontal currents in the ionosphere.  The writer
therefore considered it useful to observe that state of polarization of
atmospherics and to pay particular attention to horizontally-polarization
radiation.  Preliminary experiments are here described; on a wave-length of 32
meters, two horizontal dipoles were erected in the N-S and E-W directions
and connected alternately to a single receiver.  The quotient Q equals number
of disturbances in the N-S dipole divided by number of disturbances in the E-
W dipole.  The quotient was calculated and had a value near unity, as the
dipoles picked up a considerable fraction of the vertically-polarized radiation.
For long waves a loop antenna was used and the quotient was calculated.
The general conclusions reached are:  (1) that the disturbances on low and
high frequencies arise in general from the same sources, which emit over the
whole frequency spectrum.  In the afternoon and evening, disturbances seem
to contain only high frequencies, probably due to thunderstorms; (2) the
source of the greater part of disturbances lies in the ionosphere and not at
earth's surface, and consists of currents flowing in the E-W direction
(perpendicular to earth's magnetic field).  Practical methods of separating the
two kinds of atmospherics are derivable from the experiments.  ABSTRACT
NO. 2:  Atmospherics are received at Potsdam on 2 aerial systems, one for
32 m signals consisting of 2 horizontal dipoles lying E-W and N-S,
respectively, and the other a double frame aerial for the reception of long
waves, (30,000 m), from E-W and N-S, respectively.  Observations were taken
about every 2 hours, and for a few minutes at a time, from July to October,
1938.  The numbers of atmospherics received, on both short and long waves,
are a minimum before noon and rise rapidly in the afternoon and evening.
Long-wave atmospherics come chiefly from the E-W direction in the morning
and evening, but at midday are more frequently received from N-S.  Short-
wave atmospherics are received chiefly on the N-S aerial, although in order
respects the diurnal variation is similar to that for long waves.  It is concluded
that the chief source of atmospherics is the ionosphere, and the apparent
contradiction in direction for long- and short-wave reception is resolved if it be
assumed that the ionospheric currents giving rise to the atmospherics flow E-
Abstract Text
W, and that both forms of atmospheric have the same origin.  Indications are
also found, however, of atmospherics probably produced at lower levels by
thunderstorms.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -
Science or engineering abstract, formal literature, German language/abstract,





Continuation of Experiments with Direction Finding Antennas Installed
on the Surface of Aircraft
Title Text
AnonymousAuthor Text
(German:  FFI) See:  Air Document Index No. R2804 F471; November 1939.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






The Calculation of the Sensitivity of a Visual Radio Direction FinderTitle Text
Astaf'ev, G. P.Author Text
Izv. Elek troprom. Slab. Toka, no. 6, pp. 18-25; November 1939.  See also
Wireless Engineer, vol. 17, p. 33; January 1940.
Source Text
sensitivityKeyword Text
The principles underlying the operation of visual D/F are discussed in detail,
and formulas are derived for determining the meter deflection when the meter
is of the electrodynamic type and of the D/C type.  A quantity called the
"sensitivity modulus" of a D/F is introduced.  It is the ratio of the field strength
to the meter deflection corresponding to the rotation of the loop antenna
through an angle of 1º from the zero position.  (Univ. of Illinois abstract, formal







Observations of Night Effects on Model CXS Radio Direction Finder
below 100 Kcs
Title Text
Gordon, R. A., and Schrenk, M. H.Author Text
USN, NRL Report No. R-1575; 20 November 1939.Source Text
cxs, polarization error, LFKeyword Text
The Model CXS Radio Direction Finder Equipment was used to observe any
erratic features or tendencies to false bearings that may be encountered with
loop direction finders at night when operating below 100 kcs.  Observations
were made on identical transmitting stations during the day and night periods;
these stations were located between 32 and 300, and approximately 3000
miles distant.  No stations were received whose location was from 300 to
2500 miles distant over the frequency range 15 to 100 kcs.  Observations
were made to determine the extent of errors due to wave polarization ("night
effect") with resulting reliability of observed bearings, the characteristic of the
signal at loop minimum and the reliability of unilateral indication.  (Author's
abstract, technical report including miscellaneous government published






The Application of Low-Frequency Circuit Analysis to the Problem of
Distributed Coupling in Ultrahigh Frequency Circuits
Title Text
King, R.Author Text
Proc. IRE, vol. 27, pp. 715-724; November 1939.Source Text
transmission lineKeyword Text
The general problem of coupling between circuits which extent beyond the
near zone is investigated theoretically.  Integrals defining generalized
coefficients of inductance are displayed and discussed for the case of the
near zone and in general.  As an application, the specific problem of
determining the current distribution in two coupled circuits which extend
beyond the near zone is examined, and solved for the special case of two
loosely coupled sections of parallel line.  It is proved that the EMF induced in
the secondary by the primary oscillator may be treated as though
concentrated at a point opposite the center of the oscillator provided the
current distribution in the oscillator is symmetrical with respect to this center.
 The conclusions are generalized to include other circuits than the parallel
line, in particular an antenna coupled to a symmetrical oscillator.
Experimental curves are shown which verify the general theory.  (Author's







Radio in NavigationTitle Text
Tuska, C. D.Author Text
Frank. Inst. Journ., vol. 228, pp. 433-443, 581-603; October, November 1939.Source Text
history, navigationKeyword Text
After a brief historical introduction, the technical characteristics of the various
direction-finding systems now in use are given and some examples of the
practical application to sea and air navigation are described.  A Bibliography
of 94 references is added.  (Science or engineering abstract, formal literature,






An Experimental Investigation of the Characteristics of Certain Types of
Noise
Title Text
Jansky, K. G.Author Text
Proc. IRE, vol. 27, pp. 763-768; December 1939.Source Text
noiseKeyword Text
The results of an investigation of the effect of the band width on the effective,
average, and peak voltages of several different types of noise are given for
band widths up to 122 kc/s.  For atmospheric noise and that due to the
thermal agitation of electric charge in conductors, both of which consist of a
large number of overlapping pulses, the peak, average and effective voltages
were all proportional to the square root of the band width.  For very sharp,
widely separated, clean, noise pulses, the average voltage was independent
of the band width and the peak voltage was directly proportional to the band
width.  For noise of a type falling between these two the effect of the band
width depended upon the extent of the overlapping.  The ratio of the peak to
effective voltage of the noise due to the thermal agitation of electric charge in
conductors was measured and found to be 4.  The ratio of the average to
effective voltage of this type of noise was found to be 0.85.  The experiments
showed that when a linear rectifier, calibrated by a continuous-wave signal
having a known effective voltage, is used to measure the effective voltage of
this type of noise the measurements should be increased by .5 dB to obtain






The Calibration and Correction of Naval Direction FindersTitle Text
Lea, N.Author Text
Marconi Review, vol. 15, pp. 18-21; December 1939.  See also Wireless
Engineer, vol. 7, p. 218; 1930.
Source Text
naval, DF, calibration, shipboardKeyword Text
Not available.  (Written for this publication by Southwest Research, formal
literature, English language/abstract, document not available, D/F calibration.






A New Directive Aerial System (for Short and Ultra-Short Waves:
Particularly Rigid Form, and Easy Matching to Feeder)
Title Text
Pigge, H.Author Text
 Hochf: tech. u. Elek : akus, vol. 54, no. 6, pp. 190-4, December 1939.Source Text
directivityKeyword Text
On the basis of the current and voltage distribution occurring on dipoles of
resonant length, a special mode of feeding the individual radiators and their
combination to form directing and reflecting dipoles leads to a new type of
beam system which possesses certain advantages, particularly as regards
feeder matching and mechanical construction.  After an explanation of the
directive action and the feeding of such a dipole combination, the polar
diagram, radiation resistance, and feeder matching are calculated from theory
for an experimental model, and investigated experimentally; good agreement
between calculated and measured values is found.  (Author's abstract,






On the Testing of the Residual Polarization Error of Adcock Direction-
Finder Installations for Long Waves
Title Text
Wachtler, M., and Gothe, A.Author Text
Telefunken Hausmitt, vol. 20, pp. 69-75; December 1939.  See also Wireless
Engineer, vol. 17, pp. 319-320; July 1940.
Source Text
polarization errorKeyword Text
Consideration is given to broadening of minimum when D/F on an airplane.
The assertion is made that the "standard wave factor" tests are not adequate.
 The circle-flight method of testing is examined, and the conclusion reached
that it can only give results if simultaneous observations with a loop antenna
are carried out on the polarization of the incident field for all directions.  The
conclusion reached is that, although the testing of a D/F station by both
methods is a lengthy business, no satisfactory substitute seems to exist.
(Univ. of Illinois abstract, formal literature, German language/abstract,






Annex to Memorandum No. 2Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Technical
Memo No. 5; 1940.
Source Text
DFKeyword Text





Instruction Book for Model DW-1 Aircraft Radio Direction Finding
Equipment.  Frequency Range 200 to 1600 Kcs
Title Text
AnonymousAuthor Text
Bendix Radio Corporation, Baltimore, Maryland.  See Department of
Commerce PB15095; 1940.
Source Text
dw, navigation, loopKeyword Text
ABSTRACT NO. 1:  The Model DW-1 Radio Direction Finding Equipment has
been designed to take accurate unilateral and bilateral bearings when used in
conjunction with Navy radio receiving equipment of the Model RU Series.  This
equipment is intended for installation on the larger types of Naval aircraft,
such as patrol and transport planes, where the loop may be plugged into a
shaft which extends directly up through the skin of the ship from the direction
finder coupling unit in the radio compartment.  The direction finding frequency
range has been designed to cover the range of from 200 to 1000 kcs in three
bands.  ABSTRACT NO. 2:  This direction finding equipment, manufactured
by the Bendix Radio Corporation of Baltimore, has been designed to take
accurate unilateral and bilateral bearings when used in conjunction with Navy
radio receiving equipment of the model RU series.  It is intended for
installation on the larger types of Naval aircraft such as patrol and transport
planes, where the loop may be plugged into a shaft which extends directly up
through the skin of the ship from the direction finder coupling unit in the radio
compartment.  It consists of a loop antenna, vacuum amplifying tubes, and
suitable signal coupling circuits for determining, without ambiguity, the
hearing of a radio transmitting station when the equipment is used with a
suitable vertical antenna.  Report gives a detail description, and directions for
installation, initial adjustments and calibration, operation and maintenance,
lists of parts and manufacturers, photograph, and descriptive, schematic and
wiring diagrams.  (Abstract No. 1 - Author's abstract, Abstract No. 2 -






Model DQ-4 Radio Direction Finding EquipmentTitle Text
AnonymousAuthor Text
RCA Manufacturing Company, Camden, N. J. Instruction Book No. IB 38063.
See also Department of Commerce PB17890, 1940.
Source Text
MF, dqKeyword Text
These instructions cover the installation, operation and servicing of the
Direction Finder Equipment specified.  This equipment is designed to operate
from 110 volt, 60 cycle, single phase service.  The receiver is of the
superheterodyne type and covers the frequency range of 100 to 1500 kc.
When properly installed and calibrated the equipment will accurately indicate
the direction of propagation of pure or modulated continuous wave signals,
either keyed or unkeyed, at any frequency within this band.  (Science or
engineering abstract, technical report including miscellaneous government











Federal Telephone and Radio Corporation, Newark, New Jersey; TM-2; 1940.Source Text
navigationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report on Direction Finding on Ultrashort WavesTitle Text
AnonymousAuthor Text
Baddow Research Lab., Marconi, Chelmsford, England; 1940.Source Text
VHF, UHFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The CAA-MIT Microwave Instrument Landing SystemTitle Text
Bowles, E. L., et al.Author Text
Trans. Amer. Inst. Elect. Engrs., vol. 59, pp. 859-865; Disc. 1120; 1940.Source Text
ILSKeyword Text
A new aeroplane blind landing system is a 3-point system using 50 mc
transmitters with directional horns.  The receivers employ a superheterodyne
circuit, and a signal strength of lm V/m gives an effective range of about 5







On the Problem of Space-Wave PropagationTitle Text
Burkard, O.Author Text
Hochf:  Tech. u. Elek :  akus, vol. 56, p. 97; 1940.Source Text
space wave, propagationKeyword Text







A True Omnidirectional Radio Beacon SystemTitle Text
Dingley, E. M.Author Text
Communications, vol. 20, p. 5; 1940.Source Text
navigationKeyword Text
Beacon defined as radio transmitting equipment capable of radiating equal
amounts of signal power simultaneously and continuously in all azimuthal
directions in such manner that signal radiated on any one azimuth has
characteristic distinguishing it from signal radiated on all other azimuths;
recent developments in design and use of frequency modulated transmitters
are described.  (Science or engineering abstract, formal literature, English






Diffraction of Ultra-short Radio WavesTitle Text
Gainsborough, G. F.Author Text
National Physical Laboratory (British) Report No. RRB/C.2, ca; 1940.Source Text
propagationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Cathode-Ray Direction FindingTitle Text
Henderson, J. T.Author Text
Proc. IRE, vol. 28, p. 94; 1940.Source Text
CRT display, DF, Watson-Watt, sferics, twin channelKeyword Text
J. T. Henderson, chief of the radio section of the National Research Council,
presented a paper on "Cathode-Ray Direction Finders."  An outline was given
of the early history of the subject following the original suggestion by Watson-
Watt in England about 1915.  The Research Council started active work on
the subject about 1934 and descriptions were given of early models and also
of long-wave fixed stations which were set up near Winnipeg and Ottawa for
the directional study of atmospherics.  Both loop and Adcock aerials were
used.  The relative advantages and disadvantages of cathode-ray and of aural
null systems were described.  A demonstration concluded the paper.  (IRE







Development of the Civil Aeronautics Authority Instrument Landing
System at Indianapolis
Title Text
Jackson, W. E., et al.Author Text
Trans. Amer. Inst. Elect. Engrs., vol. 59, pp. 849-858; 1940.  See also Elect.
Commun., vol. 18, pp. 285-302; April 1940.
Source Text
ILSKeyword Text
The history of the development of blind-landing devices since 1928 is
sketched, and a full description follows of the radio system installed at
Indianapolis by the International Telephone Development Co.  In this system 4
complete sets of apparatus are installed to facilitate landing from 4 directions
and 4 elements are required for each direction; a localizer for lateral guidance,
a radio glide path for descent and 2 markers to indicate progress along the
course.  Ultra-short waves are used throughout.  The arrangements for the
various signals are briefly described, including the glide path, which is made
straight until the runway is approached, when its slope is gradually reduced;
the layout on the airfield is given in detail.  Experiment with different widths of
the constant-intensity path guiding the pilot shows that much narrower paths
are desirable than those formerly used.  Horizontal polarization, completely
free from any vertical component, is best used, a small percentage of vertical
resulting in an ambiguous course.  The receiving equipment in the aircraft, the
information gained from tests and the views of pilots on desirable
improvements are described, and discussed.  (Science or engineering
abstract, formal literature, English language/USA abstract, document not






Small-Dimensional Radiating and Receiving Systems of High DirectivityTitle Text
Makov. S. A.Author Text
Comptes Rendus Acd. Sci. URSS, vol. 28, p. 418; 1940.Source Text
supergain, directivityKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Research on Wireless Guiding System for AircraftTitle Text
Okada, M.Author Text




The article gives a description of a new system, using an Adcock antenna
and a non-directional antenna, for airplane guidance while in flight, and
landing, and a description of the system used as a radio-range beacon.
Notes on equipment used and the operating principles of the system are
given.  The article has an English transcription.  (Univ. of Illinois abstract,







An Analysis of Goniometers for Radio BeaconsTitle Text
Plemyannikov, A. N.Author Text
Izvestiya Electroprom. Slab. Toka, vol. 12, pp. 44-51; 1940.  See also
Wireless Engineer, vol. 21, p. 92; 1944.
Source Text
navigationKeyword Text
On the basis of an investigation by Foelsch formulae are derived for
calculating the magnetic field of a cylindrical coil, and various methods for
increasing the uniformity of the field along the axis of the coil are surveyed.
Two types of radio beacon are then considered; one in which the polar
diagram is rotated (Fig. 3) and the other, the American type TR.400, which
operates on the principle of a fixed equi-signal zone (Fig. 5).  The operation of
the two types is discussed and various factors affecting their accuracy are
analyzed.  A number of experimental curves are plotted.  Some practical
suggestions are also made to increase the accuracy of the beacons.  (IRE or
IEEE abstract, formal literature, Russian language/abstract, document not






Wireless Direction FindingTitle Text
Runge, W.Author Text
Telefunken-Hausmitt., vol. 20, p. 7; 1940.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Instruction Book Model AR-8707 Direction FinderTitle Text
AnonymousAuthor Text
Radiomarine Corporation of America, New York, New York; January 1940.Source Text
DFKeyword Text





Sperry Automatic Radio Direction-Finder Mark ITitle Text
AnonymousAuthor Text
Sperry Gyroscope Company, Inc., Great Neck, Long Island, New York,
Report No. 15-85; January 1940.
Source Text
navigationKeyword Text





Model DP-11 Radio Direction Finder Equipment, Frequency Range 100-
1500 K.C., A.C. Operation
Title Text
AnonymousAuthor Text
Radio Corporation of America; Instruction Book No. IB38062; 9 January 1940.
 See also Department of Commerce PB17407.
Source Text
dp, MFKeyword Text
These instructions cover the installation, operation and servicing of the
Direction Finder Equipment specified above.  This equipment is designed to
operate from 110 volts, 60 cycles, single phase service.  The receiver is of the
superheterodyne type and covers the frequency range of 100 to 1500 kc.
When properly installed and calibrated the equipment will accurately indicate
the direction of propagation of pure or modulated continuous wave signals,
either keyed or unkeyed, at any frequency within this band.  The receiver for
this equipment differs from the previous instruments by the addition of an
antenna input protective relay and a neon protective device.  The relay is
equipped with back contacts which ground the antenna input circuit when the
receiver is not in use.  The neon protective device bypasses high voltages
which may be induced from nearby transmitting antennas when the receiver is
in operation.  Other minor mechanical features have been improved.  (Author's







Report on Visit to Paris by L. Bainbridge-BellTitle Text
Bainbridge-Bell, L.Author Text
Admiralty Signal Establishment (British) Report No. M.325; 1 January 1940.Source Text
DFKeyword Text





Relation Between Actual and Virtual Ionospheric HeightTitle Text
Booker, H. G., and Seaton, S. L.Author Text
Phys. Rev., vol. 57, no. 1, pp. 87-94, 15 January 1940.Source Text
true height, ionosphereKeyword Text
Translation of virtual height of the ionosphere into actual height is achieved by
fitting a parabolic maximum of electron density to observations of variation of
virtual height with wave frequency.  Methods for measuring the thickness of a
region and the height of maximum electron density are described and applied.
 The simplest measure of the actual height of maximum electron density is
the virtual height at five-sixths of the penetration frequency.  This measure is
found to be remarkably reliable for F region at night.  During the daytime it is
often necessary to correct F1 observations for presence of E region, and F2
observations for presence of F1 region.  A simple technique of correction is
described and applied.  The disadvantages of minimum virtual height for
quantitative study of diurnal variation of ionospheric height are emphasized.







Investigation of Certain Errors in Radio Homing DevicesTitle Text
Dolukhanov, M. P.Author Text
Izv. Elek troprom. Slab. Toka, No. 7, pp. 1-13; 1940.  See also Wireless
Engineer, vol. 20, p. 47; January 1943.
Source Text
homing, errorKeyword Text
A mathematical discussion of errors in radio homing devices, specifically:  (1)
asymmetric of the balanced modulator, (2) phase displacement in the non-
directional antenna channel, (3) parasitic modulation, (4) antenna effect, (5)
inaccurate tuning of circuits.  For each of the above, formulas are derived for
determining the error introduced.  A summary of the conclusions reached is
given and a number of practical suggestions are made.  (Univ. of Illinois















The article gives descriptions of an H-Adcock System, rotating ultra-short-
wave radio beacons, a new ultra-short-wave receiver for installation on aircraft,
and radio beacons for landing of airplanes, and for identification of mountains.
(Univ. of Illinois abstract, formal literature, French language/abstract,






The Impetus Which Aviation Has Given to the Application of Ultrahigh
Frequencies
Title Text
Jackson, W. E.Author Text
Proc. IRE, vol. 28, pp. 49-51; February 1940.Source Text
VHF, airborneKeyword Text
This paper briefly mentions some of the most important applications of UHF in
the field of aeronautics and describes one of them in some detail.  This is the
uhf radio range, a short-wave counterpart of the conventional long-wave radio
range which now provides directional guidance along the Federal Airways of
the U.S.A.  A direct comparison is made between the 2 by means of graphs
based on signal recordings made during flight tests of a standard long-wave
range and an uhf range operating under the same conditions and at the same
location near Pittsburgh, Pa.  The advantages of uhf over lf are strikingly
illustrated.  (Author's abstract, formal literature, English language/USA






Preliminary Investigation of Effects of Wave Polarization and Site
Determination with Portable Ultra-High-Frequency Visual Radio Range
Title Text
Lee, J. M., and Jackson, C. H.Author Text
U.S. Civ. Aeronautics Authority - Tech Development Division - Report No. 9;
February 1940.
Source Text
UHF, polarization errorKeyword Text
Effects of horizontal and vertical polarization on ultrahigh frequency radio
range transmission; general site requirements for installation of equipment;
particular attention devoted to effects of polarization on multiple course
phenomenon; portable equipment used in investigation described.  (Author's
abstract, technical report including miscellaneous government published






Descriptive Literature on Sargent Radio Direction Finding EquipmentsTitle Text
AnonymousAuthor Text
Sargent Company, EM; Oakland, California; March 1940.Source Text
DFKeyword Text





The Calculation of Ground Wave Field Intensity over a Finitely
Conducting Spherical Earth
Title Text
Norton, K. A.Author Text
(Before the F.C.C.); 18 March 1940.  See Proc. IRE; December 1941.Source Text
groundwaveKeyword Text
Within the last few years many theoretical papers have appeared which deal
with the calculation of ground wave field intensity.  It is the purpose of this
report to summarize the results obtained in these papers and to present
graphical methods for the computation of ground wave field intensity which
may easily be used by the engineer.  The ground wave is here considered to
be the portion of a radio wave that is propagated through space and is,
ordinarily, affected by the presence of the ground; the ground wave does not
include any portion of the wave reflected from anything other than the ground;
it is thus exclusive of ionospheric waves (sky waves) and of tropospheric
waves.  The ground wave is, however, slightly refracted by the gradual
decrease with height of the dielectric constant of the lower atmosphere.  In
the following discussion the earth is assumed to be a perfect sphere with
uniform ground constants surrounded by an atmosphere in which the
dielectric constant decreases uniformly with height.  Some discussion will
also be given of the effect of some of the variations in the atmosphere from
these idealized conditions.  The calculation of ground wave field intensity is
accomplished most readily in three steps;  First, the field intensity is
calculated at short distances (for which the earth may be assumed to be a
plane); next, the field is calculated at large distances (using the spherical
earth analysis); the third step consists in extending the curves obtained by
the plane earth theory at short distances so that they merge smoothly with
the curves obtained at large distances by the spherical earth theory.  The
whole process gives results which usually correspond within 10% or less to
those obtained by the long and tedious process of computing and adding (in
proper phase) long series of terms, this latter method constituting the only
other means of arriving at a solution.  The transmitting antenna is assumed to
be either a vertical electric doublet or a vertical magnetic doublet with a free
space field intensity at a unit distance equal to Eo in the equatorial plane of
the doublet.  The theory is applicable for other transmitting antennas provided
an appropriate value of Eo is used and the directivity considered; for example,
with one kilowatt radiated from a half-wave dipole in free space, Eo = 137.6
millivolts per meter at one mile in the equatorial plane of the dipole.  The
equations to be given are for the vertical electric field as received on a vertical
electric doublet or for the horizontal electric field as received on a vertical
Abstract Text
magnetic doublet; the theory is applicable for other receiving antennas
provided the directivity relative to the doublet is appropriately considered.
Graphical methods have outlined which make possible the calculation of
ground wave field intensity at any radio frequency, for any point in space and
for any set of ground constants found in practice.  These methods take into
account the effects of the curvature of the earth and the effects of air refraction
in the troposphere.  Curves are given of Ground Wave Field Intensity versus
Distance for ground conductivity = 5E+11 and for seawater dielectric = 80.





Site and Path Errors in Short-Wave Direction FindingTitle Text
Ross, W.Author Text
National Physical Laboratory (British) Report No. RRB/C.3; 15 March 1940.Source Text
site errorKeyword Text





Ultra High Frequency Loop AntennasTitle Text
Alford, A., and Kandoian, A. G.Author Text
Elect. Comm., vol. 18, pp. 255-265; April 1940.Source Text
UHFKeyword Text
A loop consisting of four elements arranged as a square, each element
carrying currents of the same phase and amplitude, is considered
theoretically.  The field distribution round the aerial and its radiation
resistance are worked out.  Practical forms of the aerial are described, and
the results of field strength measurements verifying the calculations are
shown in diagrams.  Radiation efficiency may rise as high as 95%.  (Science
or engineering abstract, formal literature, English language/USA abstract,






Instruction Book for Model GQ Aircraft Radio EquipmentTitle Text
AnonymousAuthor Text
U.S. Bureau of Engineering; Mfr:  Radio Research Company, Inc.  See
Department of Commerce PB38113; April 1940.
Source Text
gq, homing, MF, airborneKeyword Text
The model GQ equipment has been developed especially for installation in
single and double seated fighting and bombing planes for the U. S. Navy.  It
may be used as well in other types of land and sea planes, the design being
particularly suited for itinerant aircraft in long range flying over the civil airway
facilities of the United States.  The complete equipment provides radio
receiving, homing and transmitting facilities with complete remote control of
each.  The receiving equipment permits reception of modulated continuous
wave telegraph and radio telephone signals within two frequency ranges:
From 150 to 1500 kcs and from 1.8 to 15 mcs.  The frequency range of 150 to
1500 kcs may also be used for homing.  The transmitting components permit
radio telephone communication in the frequency range of from 3000 to 7000
kcs with a power output of 15 watts.  The receiver is a superheterodyne
employing 4-6K7G, 1-6L7G, 1-6R7G, and 1-6K6G type tubes.  The
transmitter employ a crystal controlled oscillator exciting a plate modulated
power amplifier.  Tubes used are a type 807 crystal oscillator, two type 807
power amplifiers, a type 42 speech amplifier, and two type 807 modulators.
All power for the equipment is drawn from the plane's primary battery supply
through a dynamotor-filter unit.  Photographs, drawings, diagrams, and a part
list are included.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Instructions for Fitting and Operating Marconi D/F Set Type S79Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. M.327; April 1940.Source Text
DFKeyword Text





The Performance and Limitations of the Compensated-Loop Direction
Finder
Title Text
Barfield, R. H.Author Text
JIEE, vol. 86, pp. 396-398; April 1940.  See also Wireless Engineer, vol. 17,
p. 373; August 1940.
Source Text
polarization error, compensated loopKeyword Text
ABSTRACT NO. 1 :  Disadvantages, compared with Adcock system, of both
single-dipole and double-dipole compensated types:  the single dipole type
has much greater pick-up, and moderate polarization error on ground of good
conductivity; possible improvement by artificial increase of conductivity.
ABSTRACT NO. 2:  The principle of both the single-dipole and double-dipole
compensated loop direction-finder is described and reference is made to
several patents which embody applications of these principles.  A brief
account is given of the theoretical and practical work carried out at Slough on
the single-dipole system.  It is shown that this system can in certain
circumstances be made to have a considerably higher pick-up factor for a
given overall area than the Adcock direction-finder but that it is limited to use
on ground of good conductivity.  The double-dipole system, on the other hand,
is independent of ground conductivity but has no superiority over the "H" type
of Adcock system as regards pick-up factor.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - IRE or IEEE abstract, formal literature, English






Calibration Analyses of First Naval District Shore D/F StationsTitle Text
Goldstein, M. K.Author Text
NRL Report R-1606; April 11, 1940.Source Text
navigationKeyword Text
This report deals with the calibration analyses of the First District Shore
Navigation Direction Finder Stations.  The importance of coast line and local
conditions on deviations as reported by other investigators is reviewed,
discussed and summarized.  Following this, an analysis is made of the
deviation and balance curve from each of the six shore stations, from which
evidence is obtained pointing to the most probable cause of the more serious
and frequently the more unstable deviation influences.  Of considerable
assistance in analyzing the data has been the Polar Method of plotting the
normal deviation curves and the "Station Layout" on the same sheet.  A new
method for extending and simplifying the Polar Method of analysis is reported.
 The improvement is due to the manner in which the balancer curve is
converted into a proportional and somewhat fictitious balancer deviation curve.
 When the latter is superimposed upon the normal deviation curve, a shaded
area between them is obtained whose sign, magnitude, shape and
displacement uniquely define the deviation and balancer calibration data.
Since such areas can be obtained for each frequency of calibration, their
family can be plotted on the polar coordinate curve sheet containing the
"Station Layout."  The consolidation of the balancer, deviation and "Station
Layout" data on a single curve sheet results in a summarized or "Polar
Composite Calibration Chart" (e.g., see Plate 1) from which it is possible to
obtain a simplified and  concise picture of the station's coordinated physical
and electrical characteristics.  Use of the "Polar Composite Calibration Chart"
allows a more natural correlation to be noted between the abnormal behavior
of the shaded areas and the structure, coast line or other component of the
"Station Layout" most likely responsible.  No serious harmonic analysis
investigation is reported, since in an attempt to make such analyses of the
calibration data an unwarrantable amount of time and effort was required (to
obtain, then plot in proper phase and magnitude, the several components of
each deviation and balancer curve) for the amount of correlation information






Instructions for the Installation and Operation of Model DY Radio
Direction Finder Equipment, Range 2.5 to 30 Mcs
Title Text
Hastings, H. F.Author Text
U.S. Navy Yard, New York, Report:  RW69A-151; April 1940.  See also
Department of Commerce PB17490.
Source Text
dyKeyword Text
The Model DY high frequency direction finder is designed for taking radio
bearings in the range 2500 to 30,000 kilocycles, and is for permanent shore
station location.  The complete equipment can be assembled in
approximately one hour.  The Model DY high frequency direction finder differ
from previous models of similar equipment in that it may be operated from the
base of the tower, and the operator is afforded protection from the weather by
means of a canvas cover.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Improved Direction Finder OscillographTitle Text
Hauzendorfer, W.Author Text
(German:  DVL)  See:  Air Document Index No. R4024 F46-81; April 1940.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Diffraction of Radio Ranges by HillsTitle Text
Hazeltine, W. R.Author Text
Phys. Rev., vol. 57, p. 717; April 1940.Source Text
terrain errorKeyword Text
The scattering of electromagnetic waves by hemispherical obstacles on a
conducting plane has been investigated.  The results have been applied to the
problem of the splitting of radio range beacons when the range passes over
hilly country.  The calculations refer particularly to long wave-lengths (about
1000 meters) such as used in the Oakland range.  It is found that even hills of
moderate size can cause wide spatial fluctuations in the received signal
strength.  The results of numerical calculation for one simple model of the
terrain are reported.  The beam is found to split into several parallel courses,
giving a pattern of the same type as is observed in the field.  It is concluded






A Single-Sideband Musa Receiving System for Commercial Operation
on Transatlantic Radiotelephone Circuits
Title Text
Polkinghorn, F. A.Author Text
Proc. I.R.E., vol. 28, pp. 157-70, April 1940.Source Text
MUSAKeyword Text
In the operation of short-wave radiotelephone circuits selective fading is
observed which is a result of the combination at the receiving antenna of
waves which have arrived from the transmitter over paths of different lengths.
The poor quality resulting from this fading may be mitigated by increasing the
directivity of the receiving antenna in the vertical plane so as to favor the
waves arriving at one angle to the exclusion of others.  Friis and Feldman
have described an experimental system designed to accomplish this end
which they call a "musa" receiving system.  This system was found under
certain transmission conditions to give an improvement in the grade of circuit
which could be obtained.  A commercial installation of this type has now been
constructed for use on the single-sideband circuits of the American Telephone
and Telegraph Company from England.  Two receivers have been provided for
the operation of four radiotelephone circuits.   The antenna system consists of
a row of 16 rhombic antennas two miles long, each antenna connected by a
separate transmission line to receivers located near the center of the row of
antennas.  In each receiver, the signals from the antennas are combined in
the proper phase to permit simultaneous reception from three adjustable
vertical angles.  The three signals are then added through delay-equalizing
circuits or discretely selected on the basis of amplitude to obtain diversity
reception.  A fourth branch of the receiver has its vertical angle of reception
continuously varying and is used to set automatically the angles of reception
of the three diversity branches.  The delay-equalization is also automatically
adjusted.  A recorder is provided which continuously registers the relative
carrier field strength with variation of vertical angle of reception, and the






Radio Direction Finding on Wave-lengths between 2 and 3 MetersTitle Text
Smith-Rose, R. L., and Hopkins, H. G.Author Text
Electrician, vol. 124, p. 288; April 1940.  See also JIEE, vol. 87, pp. 154-158;
Disc. 159-160; August 1940.
Source Text
VHFKeyword Text
ABSTRACT NO. 1 :  Preliminary investigations, with ranges up to 30 miles;
errors somewhat larger than on 6-10 meter waves; octantal error produced by
wooden hut, depending on nature of wood and direction of grain.  Summary of
IEE paper.  ABSTRACT NO. 2:  This paper describes a preliminary
investigation with the aid of instruments fitted with rotating aerial systems
similar to those used in earlier work in the band 6 m to 10 m (30 to 50 Mc/s).
The sensitivities of the loop and Adcock direction-finders used are such that
bearings with a swing of ±5º can be obtained with field strengths of 20 and 40
µV/m, respectively.  The reciprocal error of the instruments has been reduced
to 1º, and the polarization error can be kept below 5º for angles of incidence
and polarization to the vertical of 60º, although readjustment of the
compensation arrangement is required to maintain this over an appreciable
wave-band.  The 2 direction-finders have been operated at various distances
up to 30 miles from an experimental transmitter developing 100 W on a wave-
length of 3 m, and the average errors varied from about 10º at 1 mile to 3.5º at
20 miles with a vertical transmitting aerial.  These errors are somewhat larger
than the corresponding values found for the longer-wave band of 6m to 10m
(30 to 50 Mc/s).  When an attempt was made to use a direction-finder inside
a wooden hut, the observations were found to be subject to an octantal error
of 2º to 5º amplitude, the value increasing as the wave-length was reduced.
This error was found to be due to reflection effects from the walls of the hut,
and experiments made with various wooden boards showed that it depended
upon the nature of the wood and direction of the grain.  A synthetic material
with no grain direction was found to have only a small effect.  (Abstract No. 1 -








Compensator for Decimeter-Wave Antennas
Title Text
Strafford, F. R. W.Author Text
Wireless World, vol. 46, no. 6, pp. 224-227; April 1940.






This is a simple treatise on characteristics and the design of different aerial
systems for UHF frequencies.  (Southwest Research)
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






The Experimental Short Wave Direction Finding Station at BaldockTitle Text
AnonymousAuthor Text
General Post Office (British) Report No. 611; 6 May 1940.Source Text
DFKeyword Text





Report on Model XDZ Radio Direction Finder EquipmentTitle Text
Gordon, R. A., and Soukaras, K. M.Author Text
USN, NRL Report No. R1613; 1 May 1940.Source Text
xdzKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Description of UHF Direction Finder Type C 227; for AirplanesTitle Text
Hauzendorfer, W.Author Text
(German:  DLV)  See:  Air Document Index No. R4024 F137-152; May 1940.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Direction-Finding at 1.67 Meter WavesTitle Text
Luke Chia-liu YuanAuthor Text
Science, vol. 91, p. 524; May 1940.Source Text
VHF, AdcockKeyword Text
ABSTRACT NO. 1 :  A brief report on D/F work done on 1.67 meter wave-
lengths at California Institute of Technology.  The D/F work was done in
connection with balloon-borne radio equipment of making meteorological
measurements.  ABSTRACT NO. 2:  Since direction finding at ultra high
frequency is drawing more interest, I should like to give a brief report on the
direction finding work at 1.67 meter waves which has been done in this
laboratory.  Up to about two years ago we had been working on a radio-
meteorograph sent up with balloons to get the atmospheric temperature,
pressure and humidity at various levels from the ground up into the
stratosphere.  This instrument was developed in this laboratory, and it has
been used successfully by the United States Weather Bureau in securing
data for weather forecasting.  Different antenna systems were tested for both
horizontal and vertical directivity on this wave-length at distances of from
seven to thirty miles.  The antennas used in these experiments included
parabolic antenna, V-type, double V-type, Adcock antennas, etc.  Using an
Adcock antenna the azimuth of the incoming electromagnetic wave can be
defined within one half degree accuracy, and with a slight modification of the
receiving elements to form a horizontal H antenna, the vertical angle of the
incoming wave can also be obtained with the same degree of accuracy.  The
former antenna can be converted into the latter by mechanical means within a
few seconds and thus both vertical and horizontal angles can be measured
with the same antenna set-up.  With the antenna one and a half wave-lengths
above the ground and with the ground surface homogeneous in the immediate
vicinity of the receiving antenna, the direction of the incoming electromagnetic
wave coincides with that of the transmitter emitting the wave, within the same
accuracy of one-half degree.  Since the frequency used is so high that there
is no reflection from the Heaviside layer, this eliminates the erroneous
directions experienced with longer wave-lengths.  The main difficulty of this
experiment seems to lie in the surface conditions of the ground in the vicinity
of the receiving antenna.  When the ground is wet, and especially when the
moisture is not uniformly distributed, deviation of the incoming wave from the
true direction of the transmitter arises.  Attempts are now being made to
overcome this difficulty.  The receiver used for this experiment is a super-
heterodyne receiver specially designed for this purpose using a resistance-
coupled intermediate-frequency amplifier.  It is very stable in operation and
Abstract Text
has ample sensitivity.  The main purpose of this experiment is to apply the
directional effect to get wind velocities using the same type of radio-
meteorograph and balloons as mentioned above.  The work is being continued
in this laboratory and the complete details will be published later.  (Abstract
No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Author's abstract, trade
journal, English language/USA abstract, document not available, descriptive





Analysis of Effect of Scattering in Radio TransmissionTitle Text
Eckersley, T. L.Author Text
JIEE, vol. 86, pp. 548-563; Disc., 563-567; June 1940.Source Text
skip zone, Adcock, scattering, ionosphere, E regionKeyword Text
It has been known for a long time that signals from strong commercial
stations can be received in the skip zone.  Early investigations with a short-
wave Adcock direction-finder showed that the signals within the skip zone are
in general characterized by absence of bearings.  The present paper is a
complete investigation into the causes of such effects.  It was found that they
are due to momentary irregularities and small clouds in the E region of the
ionosphere.  These irregularities produce scattered signals.  The investigation,
first carried out with the Adcock direction-finder, was later made more definite
and accurate by using short impulses from high-power stations.  The later
investigations entirely confirmed the original deductions.  The effects of such
scattering on long-distance transmission, direction-finding etc., are
discussed.  The phenomenon is considered to be a major factor in practically
all transmission.  (Author's abstract, formal literature, English






Test of Preliminary Model XDU-1 Radio Direction Finder Equipment,
Submitted by Bendix Radio Corp
Title Text
Gordon, R. A.Author Text
USN, NRL Report No. R-1628; June 1940.Source Text
xduKeyword Text
Not available.  (Written for this publication by Southwest Research, technical






A Proposal for Reduction of Polarization Errors in Loop Direction
Finders
Title Text
Terman, F. E., and Pettit, J. M.Author Text
Proc. IRE, vol. 28, p. 285; June 1940.Source Text
compensated loop, Adcock, polarization errorKeyword Text
ABSTRACT NO. 1 :  Paper delivered before IRE Pacific Coast Convention,
August, 1940.  The paper describes a method of reducing polarization error,
by means of a horizontal dipole mounted on the loop and suitably coupled to
the input system of the receiver.  ABSTRACT NO. 2:  One of the serious
limitations of the radio compass has been the "night-effect" error caused by
the horizontally polarized component of the sky wave which is picked up by
the horizontal elements of the loop.  The Adcock antenna overcomes this
limitation but in proportion to size has low pickup to vertically polarized waves
and so is not suitable for most applications.  The remedy proposed in this
paper is to employ the conventional multiturn loop, with all its undesired
pickup of the horizontal component, and then by means of additional
horizontal pickup from an auxiliary antenna to neutralize the unwanted
component in the output circuit of the main loop.  The requirements of the
system are that the auxiliary antenna provide a voltage which can be coupled
into the loop output circuit through a simple network, and which will perform
properly for the desired range of wave-length, signal azimuth, angle of
incidence of the sky wave, etc.  The analysis shows that when the earth has
a high reflection coefficient a horizontal dipole antenna, mounted on the main
loop (and rotating with it) and suitably coupled, is capable of providing
complete or nearly complete neutralization of the horizontal pickup, with no
tuning required other than an initial adjustment.  (Abstract No. 1 - Univ. of
Illinois abstract, Abstract No. 2 - Author's abstract, formal literature, English






Report of Tests of Automatic Direction FindersTitle Text
AnonymousAuthor Text
United Airlines, Chicago, Illinois; 11 July 1940.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Application of Ionospheric Data to Radio-Communication Problems:
Part 1
Title Text
Appleton, E. V. and Beynon, W. J. G.Author Text
Proc. Phys. Soc., vol. 52, no. 4, pp. 518-33, 1 July 1940.Source Text
propagationKeyword Text
The reflection of waves obliquely incident on the ionosphere is studied
theoretically.  A direct method of calculating the maximum usable frequency
reflected at oblique incidence by a thick "parabolic" layer, for both short-
distance (plane earth) and long-distance (curved earth) transmission, is
developed, and the results exhibited graphically.  In an appendix it is shown
how the thickness of a "parabolic" layer may be deduced from the results of
vertical-incidence ionospheric sounding.  (Abstract source unknown, formal







Black, A. F.Author Text
Wireless World, vol. 46, pp. 316-319; July 1940; pp. 357-359; August 1940.Source Text
DFKeyword Text
Design of simple direction finder presented; circuit diagram given; procedure
in taking and laying off bearings explained.  (Science or engineering abstract,







Manual of Supplementary Instructions for Model DAB Direction FinderTitle Text
Smartz, R. O.Author Text
USN, NRL Letter Report No. RA69A 221; 15 July 1940.Source Text
dab, spaced loopKeyword Text
Not available, however, the DAB was a coaxial spaced loop with individually
tuned loops.  (Written for this publication by Southwest Research, technical







Radio Direction FindingTitle Text
Bruning, J. M.Author Text
QST, vol. 24, pp. 19-23; August 1940.Source Text
homingKeyword Text
Describes amateur equipment for locating "hidden" radio transmitter, together
with elementary discourse on D/F principles.  (Univ. of Illinois abstract, trade






Small-Dimensional Radiating and Receiving Systems of High DirectivityTitle Text
Makov, S. A.Author Text
C.R. Acad. Sci. U.R.S.S., vol. 28, no. 5, pp. 418-422; 20 August 1940.Source Text
supergainKeyword Text
Acoustic and radio systems, small compared with the wave-length, and with
practically constant directivity over a range of frequencies, can be formed from
a number of nondirectional radiators by suitable adjustment of the phase and
amplitude of their outputs.  Three equally spaced collinear point sources,
separated by D/2, the outer pair operated in equal amplitude and phase, the
other adjusted in amplitude and phase to cancel the signal in the direction of
the line of sources, give a polar diagram of the form cosine squared of alpha
for dimensions less than a half wavelength.  Three-element rectilinear
systems directed along the line of sources by making the center source
cancel the effect of the other two in the broadside direction give similar broad
frequency bands of operation.  The directivity can be improved by using more
sources, while maintaining a wide frequency range of operation.
Combinations of such systems in perpendicular directions, or the use of point
and annular sources give three-dimensional directivity.  (Source of abstract







Reflection Curves and Propagation Characteristics of Radio Waves along
the Earth's Surface
Title Text
Mepetrie, J. S., and Strickland, A. C.Author Text
JIEE, vol. 87, No. 524, pp. 135-145; Disc. pp. 159-162; August 1940.Source Text
propagationKeyword Text
The paper contains curves from which the reflection coefficient at the earth's
surface for radio waves of any state of polarization can be determined for
angels of incidence greater than 80º.  It is pointed out that the ray theory, on
which the reflection from a reflector is assumed to be equal to the radiation
from an image of the transmitting aerial in the reflecting surface, is not
applicable at grazing incidence unless the heights of the transmitting and
receiving aerials are comparable with the wavelength.  From an analysis given
by Norton, however, it is deducted that, when the ray theory does not apply,
the field at the receiver is equal in most practical cases to the vector addition
of two fields, one that given by the ray theory, and the other, which
corresponds to the Sommerfeld surface wave, having a magnitude dependent
on the electrical properties of the reflector and the distance between
transmitter and receiver but independent of the heights of transmitter and
receiver.  The ratio of the magnitudes of the surface waves to image fields is
much less for horizontally than for vertically polarized waves, so that the ray
theory is applicable over a wider range of angles of incidence for horizontally
than for vertically polarized waves.  (Author's abstract, formal literature,






Radio Direction-Finding on Wavelengths Between 2 and 3 Meters (100 to
150 Mc/s)
Title Text
Smith-Rose, R. L. and Hopkins, H. G.Author Text
J.I.E.E., vol. 87, no. 524, pp. 154-8, August 1940.Source Text
VHFKeyword Text
This paper describes a preliminary investigation of a radio direction-finding on
wavelengths between 2 m. and 3 m. (100 to 150 Mc/s) with the aid of
instruments fitted with rotating aerial systems similar to those used in earlier
work in the band 6 m. to 10 m. (30 to 50 Mc/s).  The sensitivities of the loop
and Adcock direction-finders used are such that bearings with a swing of ±5
degrees can be obtained with field strengths of 20 and 40 µV per meter
respectively.   The reciprocal error of the instruments has been reduced to 1
degree, and the polarization error can be kept below 5 degrees for angles of
incidence and polarization to the vertical of 60 degrees, although readjustment
of the compensation arrangement is required to maintain this over an
appreciable wave-band.  The two direction-finders have been operated t
various distances up to 30 miles from an experimental transmitter developing
100 watts on a wavelength of 3 m., and the average errors varied from about
10 degrees at one mile to 3.5 degrees at 20 miles with a vertical transmitting
aerial.  These errors are somewhat larger than the corresponding values found
for the longer-wave band of 6 m. to 10 m. (30 to 50 Mc/s).  When an attempt
was made to use a direction-finder inside a wooden hut, the observations
were found to be subject to an octantal error of 2 degrees to 5 degrees
amplitude, the value increasing as the wavelength was reduced.  This error
was found to be due to reflection effects from the walls of the hut, and
experiments made with various wooden boards showed that it depended upon
the nature of the weed and direction of the grain.  A synthetic material with no
grain direction was found to have only a small effect.  (Abstract source






Test on Antenna Loop Position Unit, Submitted by W. L. Maxson Corp.Title Text
Soukaras, K. M.Author Text
NRL Report R-1636; August 1940.Source Text
loop, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Recorder for the EZ 2 Direction Finder ReceiverTitle Text
AnonymousAuthor Text
(German:  DVL)  See:  Air Document Index No. R2813 F728; September 1940.Source Text
ez2Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Preliminary Instructions for Bearing Indicator Kit MC-551-()Title Text
AnonymousAuthor Text






















Radio Fade-Outs and Their OriginTitle Text
Bhar, J. N.Author Text
Science and Culture, vol. 6, pp. 150-157; September 1940.Source Text
fading, D regionKeyword Text
This is a general account of the ionospheric regions and the main facts
relating to radio fade-outs is given.  Simultaneous disturbances of the
terrestrial magnetic field and of earth currents, and the appearance of solar
eruptions, are discussed, their bearing on the explanation of fade-outs being
considered.  Reasons are given for believing that the ionization of region D
increases and that of region F slightly decreases during a fade-out, and the
types of solar emission which might account for these phenomena are






Notes on Antennas for Radio Direction FindersTitle Text
Hansel, P. G.Author Text
Signal Corps, Engineering Laboratory, (Coles:  D/F Group); ca September
1940.
Source Text
DF, antennas, armyKeyword Text





Civil Air Transport CommunicationTitle Text
Hodgson, A. D.Author Text
JIEE, vol. 87, pp. 317-343; Disc., 344-350; September 1940.Source Text
airborne, communicationsKeyword Text
Any form of transport calls for a communication and signaling system, and by
its nature civil air transport has to rely on radio-telegraphy and radio-telephony
for the majority of the services it requires and is peculiarly dependent on
navigational help by radio.  As a result, an extensive communication system
has been built up to provide these services throughout the world, a system
which is closely interconnected internationally and which provides a service
for the aircraft of any country operating on the various routes.  The paper gives
a description of the system in this country and its immediate connections to
the Continental and Empire networks, with some reference to the American
system as an indication of the general differences between American and
European practice.  The paper is divided into the following sections:  (1) The
growth of the communication system.  (2) Technical considerations and
requirements of ground-station equipment.  (3) Aircraft radio equipment and
installation.  (4) The Atlantic and Empire routes to the East.  (5) A brief
outline of the communication system in the U.S.A.  (6) Future developments.







An Ultra-High-Frequency Superheterodyne Receiver for Direction-FindingTitle Text
Luke Chia-liu Yuan, and Miller, C. E.Author Text
Rev. Sci. Instr., vol. 11, pp. 273-276; September 1940.Source Text
UHFKeyword Text
ABSTRACT NO. 1 :  The article describes a UHF superheterodyne receiver
constructed for D/F on 1.67 meters.  The IF amplifier was of a resistance-
coupled type using television type tubes.  The receiver has high gain and high
signal-to-noise ratio.  Bandwidth is about 110 Kcs.  ABSTRACT NO. 2:  An
UHF superheterodyne receiver, simple in operation, having high sensitivity and
stability, was constructed primarily for direction finding on 1.67 m waves.  The
220 kc/s intermediate frequency amplifier using resistance-coupled high-µ
television type tubes has a constant gain of 110,000 over a 110 kc/s band.
This flat intermediate frequency response allows for any slight variation in the
oscillator or signal frequency, due to temperature variations, etc., without
affecting the output of the receiver.  A high gain and a high signal/noise ratio
make the receiver well suited for direction-finding observations by the null-
point method.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -







Test of Radio Set SCR-255-T-4 (Navy Type DY Adcock Direction Finder,
Frequency Range 0.54 - 30 MC)
Title Text
Moore, C. B.Author Text
Signal Corps, Engineering Laboratories, Monmouth, Report No. 716, (Coles:
D/F Group); 19 September 1940.
Source Text
dy, army, naval, Adcock, MFKeyword Text





Direction Finding Equipment Peil G VTitle Text
AnonymousAuthor Text
(German: LHS)  See:  Air Document Index No. R2730 F520; October 1940.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, German






Impulse Direction FindingTitle Text
AnonymousAuthor Text
Baddow Research Laboratory, Marconi, Chelmsford, England; October 1940.Source Text
short duration, DFKeyword Text





Vertical versus Horizontal PolarizationTitle Text
Brown, G. H.Author Text
Electronics, vol. 13, pp. 20-23; October 1940.Source Text
propagation, polarization errorKeyword Text
The problem considered is whether reception by aerials at different heights
above ground is better for vertically or horizontally polarized signals.  For given
separation and heights of receiving and sending aerials the received field
strengths are calculated approximately on ideal assumptions, and the test of
signal/noise ratio is then introduced.  For this purpose the noise is assumed
to originate in a source at a chosen height and distance and to emit equal
intensities of vertical and horizontal polarization.  Assumptions are also made
regarding the internal noise in the receiver in order to derive the following
broad conclusions:  (1) When both aerials are low, stronger signals are
received with vertical polarization; (2) when the transmitting aerial is a few
wave-lengths high, horizontal polarization is better; (3) between mobile
transmitting and receiving units vertical polarization is superior; (4) where-ever
receiver noise is great, vertical polarization has advantages.  (Science or
engineering abstract, trade journal, English language/USA abstract,






Measurement of Transmission Characteristics of Shipboard Antenna
Systems
Title Text
Leppert, M. L., and Norgorden, O.Author Text
NRL Report No. R-1652; September 1940.Source Text
shipboard, antennasKeyword Text






McGillivray, J. A.Author Text
Wireless World, vol. 46, pp. 428-429; October 1940.Source Text
DFKeyword Text
The author suggests 2 methods - one mechanical and the other electronic - of
obtaining a direct visual indication of the bearing of a distant station.  The
systems are especially applicable to aircraft.  (Science or engineering







Investigation of Antenna systems on USS Sea Dragon, USS Sea Raven,
USS Tambor, USS Trippe, and USS Mayrant
Title Text
Norgorden, O.Author Text
USN, NRL Report No. R-1658; October 1940.Source Text
naval, sea trialsKeyword Text





Study of Errors of Ground Station Direction Finders as Obtained by
Commercial and Government Agencies (Including the Signal Corps
Laboratories)
Title Text
Priebe, F. K., and Cole, R. I.Author Text
Signal Corps Engineering Laboratories, Monmouth, Report No. 719 (Coles:
D/F Group); 15 October 1940.
Source Text
error, army, polarization errorKeyword Text





Propagation of Electromagnetic Waves in an Ionized Medium and the
Calculation of the True Heights of the Ionized Layers of the Atmosphere
Title Text
Rydbeck, O.Author Text
Phil. Mag., vol. 30, no. 201, Pp. 282-93, October 1940.Source Text
ionosphere, propagationKeyword Text
The equation of propagation of the waves can be regarded as a Schrödinger
equation for the motion of a wave packet in a potential field if the
electromagnetic waves are short.  The interpretation holds up to the classical
level of reflection at vertical incidence.  Under these conditions the heights of
the ionized layers are calculated as well as the electron density in the layers.







Radiating Characteristics of Short-Wave Loop AerialsTitle Text
Williams, Everard M.Author Text
Proc. I.R.E., vol. 28, no. 10, pp. 480-4, October 1940.Source Text
loop, directivityKeyword Text
An experimental method of measuring current distribution and time-phase
relations in short-wave single-turn rectangular loops is described and the
results used to classify these antennas in three groups according to the ratio
of their perimeter to the wavelength.  The space characteristics of these loops
are discussed and it is shown that in the first of these groups, radiation may
be calculated by ordinary loop theory; in the second, radiation may be
calculated for information given in this paper; and in the third, radiating
characteristics are best obtained by measurement.  It is also shown that
loops in the third group have unidirectional characteristics which, when
accentuated by loading, give the loop some signal gain over other types of
antenna of comparable dimensions.  (Abstract source unknown, formal






Investigations on a Magnetic Recording Device for 20 KilocyclesTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Preliminary Description and Operating Instructions for the Airborne
Homing Direction-Finding Device G IV
Title Text
AnonymousAuthor Text
(German) See:  Air Document Index No. R2071 F636; November 1940.Source Text
homing, DF, airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical







Use of Parabolic Cylindrical Reflectors for D/F on Centimetre WavesTitle Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. M.348; November 1940.Source Text
UHFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Wireless Equipment of the LuftwaffeTitle Text
AnonymousAuthor Text
Wireless World, vol.  46, pp. 450-452; November 1940.Source Text
ILS, navigation, landing, airborneKeyword Text
The radio equipment of the ME109 fighter is rudimentary, but that on bombers
and bomber-fighters ME110, HE111, H and Ju.88, consists of long- and short-
wave transmitters and receivers for ranges of 300-600 kc/s and 3-6 Mc/s, D/F
sets for 165-400 kc/s and 400-1000 kc/s with choice of 3 systems, Lorenz
blind-landing equipment and inter-communication audio amplifier units.  The
unit system of assembly is widely used and diecast frameworks are a
prominent feature.  Only 2 kinds of valves, one for transmitting, the other for
all receiving functions, are used, and the loop aerial for D/F is an iron-dust
cored coil of small dimensions.  The equipment weighs 385 lbs.  (Science or







Description of C. R. Direction Finding Receiver No. RRS 1726 for
Frequencies of 20 to 60 Mc/s
Title Text
AnonymousAuthor Text
Naval Electronics Laboratories, National Physical Laboratory (British) Report,
(CRB:41.384); 14 November 1940.
Source Text
NEL, indicator, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Loop Antennas with Ferromagnetic CoresTitle Text
Kihn, H., Harvey, R. L., and O'Neil, J. J.Author Text









Effects of Barrage Balloons Cables on Radio Direction FindingTitle Text
Ross, W., and Hopkins, H. G.Author Text
National Physical Laboratory (British) Report No. RRB/C.14; 21 November
1940.
Source Text
site error, balloons, reradiator, reradiation error,
scattering
Keyword Text
With the installation of a barrage of twenty-four captive balloons at from one to
three miles from the Radio Research Station, Slough, the opportunity has
been taken to ascertain the effect of the cables attached to these balloons on
bearings observed on a radio direction finder.  Observations were made on
signals in the frequency band 6-20 mc/s, (wave-lengths 15-50 meters) and
also on Mc/s (10 metres).  In the short wave band mentioned the effect
depended upon whether the signals concerned originated at a distant or
nearby transmitting station, i.e., whether the received signals were due mainly
to ionospheric rays or to direct or ground waves.  In the former case the
variations in observed bearings due to changes in ionospheric conditions were
only slightly increased by the presence of the balloon cables.  When bearings
were taken on the direct rays from a transmitting station situated only 10
miles from the direction finder, the observed bearings which were steady to ±1
in the absence of the balloon cables were subject to variation of ±10 when the
balloons were elevated.  In the latter case, the observed bearings were always
wandering about due undoubtedly to the continually changing positions of
individual cables.  These results obtained on a frequency of 7 Mc/s (43
metres) were supplemented by additional observations on a frequency of 30
Mc/s (10 metres) taken on a transmitting station at a distance of about 8
miles from the direction finder.  In this case the bearings, which were
constant to within ±0.5 in the absence of the balloons, were subject to
variations of ±7 to ±30 depending upon whether the balloons were flying at a
low or full height.  A short discussion included in the paper indicates that all
these results are consistent with an explanation based upon the interfering
effects of re-radiation from the balloon cables regarded as aerials, long






Instrument Landing of AircraftTitle Text
AnonymousAuthor Text
Elect. Engrn., vol. 59, pp. 495-502; December 1940.  See also Engineer,
London, vol. 171, pp. 255-256/271-272; April 1941.
Source Text
ILSKeyword Text
Describes the so-called Indianapolis System employing UHF radio waves
(around 100 Mcs) and the higher frequency (750 Mc/s) micro-wave system
developed by M.I.T.  In each system 4 separate radio transmitters are used,
one for lateral guidance, one for vertical guidance and two for position fixes
which provide vertical marker beacons.  On the airplane three radio receivers
are used; one for the localizer beam, one for the glide path beam, and one for
the marker beacon signals.  The procedure in making a typical instrument
landing is described.  The article also describes in some detail the equipment
on the ground and in the airplanes.  (Science or engineering abstract, formal







Simon Radioguide - Instruction Book Model 'P'Title Text
AnonymousAuthor Text
Radio Navigational Instrument Corporation, New York City; December 1940.Source Text
SimonKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Symbols for Radio and Direction Finding EquipmentTitle Text
AnonymousAuthor Text
(German: LHS)  See:  Department of Commerce PB56826; December 1940.Source Text
symbols, DF, German diagramsKeyword Text
This instruction manual shows symbols used for radio and direction finding
devices.  Each symbol is explained by diagrams.  General directions are
given.  Abstract prepared at Headquarters Air Materiel Command, Wright
Field, Dayton, Ohio.  (Science or engineering abstract, technical report
including miscellaneous government published material, German










(German: O.K.M.); OP-32-F2-0-3358-46; 1941.Source Text
fire control, DFKeyword Text





Instruction Book for Model DU-1 Aircraft Radio Direction Finding
Equipment, Frequency Range 200 to 2600 Kcs
Title Text
AnonymousAuthor Text
U.S. Navy; NavAer-08-5Q-9; 1941.  See Department of Commerce PB14784.Source Text
du, airborne, MFKeyword Text
ABSTRACT NO. 1 :  The Model DU-1 Radio Direction Finding Equipment has
been designed to take accurate unilateral and bilateral bearings when used in
conjunction with Navy radio receiving equipment of the Model RU series.  This
equipment is intended for installation on open cockpit types of Naval aircraft,
such as scouting and observation planes, where all operating controls must
be accessible to the pilot or observer.  The direction finding frequency range
has been designed to cover the range of from 200 to 1600 Kcs in three bands.
 ABSTRACT NO. 2:  It consists of a loop antenna, vacuum tubes, and
suitable signal coupling circuits for determining, without ambiguity, the
bearing of a radio transmitting station when the equipment is used with a
suitable vertical antenna.  In addition to a detailed description, this report
discusses installation, initial adjustments and calibration, operation and
maintenance, and includes parts lists, photographs, schematic and wiring
diagrams of the equipment.  (Abstract No. 1 - Author's abstract, Abstract No.
2 - Science or engineering abstract, technical report including miscellaneous







Wind Velocities at High Altitudes Measured by Radio Direction Finding
Equipment of the Adcock System
Title Text
Folsche, T., and Osken, H.Author Text
(German:  DFS) See:  Air Document Index No. R V085 F; December 1940.Source Text
wind velocity, DF, AdcockKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Test of Hallicrafter Direction Finder Model S-30 (Frequency Range 220-
3000 Kc)
Title Text
Moore, C. B.Author Text
Signal Corps Engineering Laboratories, Monmouth, Report No. 730 (Coles:
D/F Group); 12 December 1940.
Source Text
MF, DFKeyword Text





Effect of Ground System and Power Cable on Direction Finder SiteTitle Text
Wirkler, W. H.Author Text









Investigation of the Phase Structure of the Electromagnetic Field and the
Velocity of Radio Waves
Title Text
Alpert, J. L., Migulin, V. V., and Ryasin, P. A.Author Text
J. Phys. U.S.S.R.,  4, 1-2, pp. 13-38; 1941.Source Text
propagation, surface wavesKeyword Text
Starting from Sommerfeld's solution for the field of a vertical dipole at the
surface of the earth, the authors compute the variation of the space phase of
the Hertzian and vertical electrical force vectors as a function of distance,
frequency, ground conductivity, and dielectric constant of the medium.  The
phase velocity can then be graphed against the distance.  It is shown that,
beyond the induction region, this velocity is lower than c and, as the distance
increases, asymptotically approaches c.  Phase/distance characteristics are
calculated for the 2-frequency interferometer used in the experimental work.
The dispersion interferometer measures the difference in the optical path
lengths of 2 waves of different frequencies and comprises 2 transmitters (2f
and 3f) at one location and 2 receivers at another.  The phases of the receiver
outputs are compared on a cathode-ray tube via Lissajous figures (accuracy
1º-2º).  A phase deviometer or dummy transmitter is used to check receiver
phase shift and is described.  The radio interference distance meter is a
reflection system which measures the sum of the optical path lengths of the 2
transmitted signals.  Experiments with the dispersion interferometer were
inconclusive and contradictory, but tended to bring out that the dispersion
was low and often masked by diffraction effects.  More successful results
were obtained by the reflection technique and these agreed with the theory.  It
is claimed in consequence that Zenneck's theory of plane waves and
Sommerfeld's theory of surface waves are not compatible with experimental
data.  The work was done on medium waves.  (Source of abstract unknown,









(German:  D.A.L.) See:  Department of Commerce PB25253; 1941.Source Text
bibliography, ionosphere, airborne, yearbookKeyword Text
This yearbook was published by the Germany Academy of Aeronautic
Research and contains introductory material by various German scientists
and industrialists connected with German aviation.  It also presents the
biographies of well known German members of the academy.  Furthermore it
contains a bibliography of literature connected with aviation and which was
published by its German members in previous years.  The scientific part of
this yearbook contains lectures given by members of the academy during the
scientific sessions of the session period 1940/1941.  The following problems
were discussed at the sessions and are presented in the yearbook in the form
of abstracts: ...(10) Disturbances in radio communication and its removal, by
A. Esau. (11) Radio disturbances in aviation, by Heinrich Viehman. (12) On
disturbances in the radio operation of the DVL, by Rudolf Stüssel.  (13) Basic
and practical problems of ionosphere research, by J. Zenneck.... (20)
Electromagnetic reflection:  its technique, possibilities and limits, by Wilhelm
Runge.  (21) Meteorological navigation, by Heinrich Seilkopf... (30) On
radiosonde direction finding with electrical altimeter, by Max Dieckmann...
(35) Collective activities.  Report by the supervisors.  (a) Combustion
problems, by Ernst Schmidt. (b) Stratospheric research, by Walter Georgii.
(c)  Ionospheric research, by J. Zenneck.  (d) Aviation medicine, by Hermann
Rein.  (e) Aerodynamics and gun research, by Albert Betz... (Science or







Azimuth Indicator for Flying FieldsTitle Text
Budenbom, H. T.Author Text
Bell Lab. Record, vol. 20, p. 58; 1941.Source Text
indicatorKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






The Effect of the Earth's Curvature on Ground Wave PropagationTitle Text
Burrows, C. R., and Gray, M. C.Author Text
Proc. IRE, vol. 29, pp. 16-24; 1941.Source Text
ground wave, propagationKeyword Text
Curves are presented for the rapid calculation of the ground wave for radio
propagation over a spherical earth of arbitrary ground constants, antenna
heights, and polarization.  (Author's abstract, formal literature, English










Elect. Comm., vol. 19, no. 3, pp. 44-70; 1941.Source Text
mountain effectKeyword Text
ABSTRACT NO. 1 :  Errors and fluctuations in the indications obtained with
loop radio beacons and vertical antennas in D/F are examined, and it is
shown that the results of calculation are in accord with the phenomena
observed.  A fairly complete mathematical analysis of errors observed at short
distance (2λ or less) from loop radio beacons is given, and interference
phenomena due to reradiators (mountains, etc.) are described and discussed.
 ABSTRACT NO. 2:  A report on tests made on the combined use of radio
beacons and compasses by observations on board the flight research plane of
United Air Lines, between Salt Lake City and Chicago.  The theory of D/F
errors to be expected within a few wavelengths of the transmitter is
considered carefully, and it is shown  that, while these errors are of a similar
nature whether the transmitter uses a loop or an open aerial system, they are
considerably worse for a loop.  In particular, rapid changes in indicated
direction are to be expected as a plane passes over a station.  These
deductions are checked during the flight.  On passing over the Rocky
Mountains large and variable errors are found, due to reflections of the beacon
beam, as was previously observed in the Alps.  Some of the deductions are
also tested with small-scale apparatus using UHF transmission.  The
advantages of the beacon-compass combination lie in the greater ease with
which a pilot can return to the beacon course after having deviated from it.  It
is considered improbable that the mountain effect would be reduced by using
higher frequencies.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -






Aircraft Directional InstrumentsTitle Text
Clark, N. J.Author Text
Western Flying, vol. 21, p. 272; 1941.Source Text
airborneKeyword Text





D/F Handbook for Wireless OperatorsTitle Text
Crook, W. E.Author Text
D/F Handbook for Wireless Operators, Pitman; 1941.Source Text
handbook, DF, trainingKeyword Text





Short-Period Fluctuation in the Characteristics of Wireless Echoes from
the Ionosphere
Title Text
Eckersley, T. L., and Farmer, F. T.Author Text
Proc. Roy. Soc. Series A., vol. 177, p. 82; 1941.Source Text
propagationKeyword Text





Nomograms for the Solution of Spherical TrianglesTitle Text
Friauf, J. B.Author Text
Journ. Frank lin Inst.,  vol. 232, p. 151; 1941.Source Text
maps, navigation, great circleKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Compressed Dipoles: Reducing Dimensions of Short Wave Aerials Used
in Direction-Finding on Ultra-Short Waves
Title Text
Gardiner, E. L.Author Text
Wireless World, vol. 46, pp. 453, 501; 1941.Source Text
electrically small, antennaKeyword Text
It is shown how the physical dimensions of short-wave aerials may be
reduced by insertion of a loading coil.  Measurement of the relative
effectiveness of normal and loaded aerials were made by the author and are







Automatic Direction-Finding:  Principles of Aeronautical A-D-F SystemsTitle Text
Gibbons, R.Author Text
Q.S.T., vol. 25, p. 48; 1941.Source Text
ADF, airborne, navigation, loopKeyword Text
A device called the radio compass was introduced to air navigation in about
1932.  This was a true name for the device because it consisted of a pointer
which pointed at all times to the radio station tuned in on the system rather
than to magnetic north.  The principle of this device, briefly, is as follows:  If
both a loop antenna and a vertical (non-directional) antenna are connected to
a radio receiver through suitable coupling devices and phase-shifting
networks, the resulting field pattern is a cardioid.  If the connections of the
loop (or vertical antenna) are reversed, the resulting pattern will still be a
cardioid but with the null rotated 180º, the maximum signal will now come in
along the line that previously gave minimum response.  The radio compass
consisted of a radio receiver to which was connected a zero-center output
meter and electronic switching for simultaneously reversing the polarity of the
meter and the polarity of the loop antenna.  If the radio station were located
directly ahead, reversing the loop connections would not increase or decrease
the amount of receiver output and hence the needle would not deflect.  If,
however, the station were located to the right or left, the pickup would be
greater with one loop connection than the other and the needle would deflect
in the corresponding direction.  This device was not particularly useful to the
pilot because it didn't tell him where he was but only whether he was headed
towards the radio station.  A strong cross-wind would make him fly a course
considerably different than the direct route, and this is very undesirable from
the standpoint of commercial operation.  A few years ago someone conceived
the idea of adding electrical contacts (in effect) to either side of the loop
movement, these contacts in turn to close the circuits of an electric motor
that would rotate the loop.  The position of the loop could then be indicated on
an azimuth scale.  Thus if the station is to the right or left of the plane, when
the signal is tuned in the loop will rotate until the meter is returned to zero,
and the position of the loop, as indicated on the azimuth indicator, gives the
bearing of the radio station from the plane.  This device, as contrasted with
the radio compass, is extremely useful to the transport pilot.  By tuning in two
stations the pilot can plot bearings and obtain a "fix", i.e., calculate his
position.  If he is already on a radio course a single bearing will give this fix.
An ADF system consists of a loop antenna, a loop amplifier and 90º phase
shifter, an electronic switch (it looks something like a balanced modulator), a
non-directional antenna, a sensitive and selective receiver, a thyratron (grid-
Abstract Text
controlled rectifiers) azimuth control circuit and an audio oscillator.  The loop
antenna is directional in that the voltage induced in the loop is maximum
when the plane of the loop is turned towards the transmitter and is zero when
the plane of the loop is perpendicular to the line from the transmitter.  The
resultant of the voltage induced in the loop is 90º so that it is either in phase
with, or in phase opposition to, the voltage induced in the vertical antenna,
depending upon which edge of the loop is turned towards the transmitter.  The
voltage from the loop amplifier is then fed into the electronic switch stage.
The circuit of this stage looks somewhat similar to a balanced modulator
stage, where two tubes are connected in push-pull with an additional coupling
circuit in the common grid return.  The output of the loop amplifier is fed into
this common grid circuit and the output from an audio oscillator is fed to the
grids in push-pull.  The result is that, depending upon the polarity of the
voltage from the audio oscillator, one tube amplifies during part of half of the
audio cycle and the other tube amplifies during part of the other half of the
audio cycle.  The plates of the two tubes are connected in push-pull through a
tuned circuit and, because of the switching action through the two tubes, the
phase of the current in this circuit will reverse in accordance with the audio
oscillator.  From the electronic switch stage the loop signal is combined with
the signal from the non-directional antenna and amplified and detected in a
regular receiver circuit.  The output signal from the receiver is impressed in
parallel on the grids of the two thyratrons are fed in push-pull by the audio
oscillator and, depending upon which way the loop is turned, the phase
relation determines which of the thyratrons will fire and thus which way the
loop will turn.  When the loop is broadside to the direction of the radio station,
the difference or resultant is zero and the motor does not operate.  The
circuits are arranged so that if the radio signal is coming from the left the
modulation is such that the indicator points to the left, and if the radio signal
is from the right the pointer turns to the right.  The directional accuracy of the
ADF system is excellent under normal conditions, but there are several
factors influencing its accuracy under adverse conditions.  Crash static has
little or no effect except to cause a spurt of a few degrees in one direction or
the other during the crash or crashes.  However, thermal or heat lightning,
because of its more continuous nature, offers a greater problem.  During
intense conditions, when the discharge is almost continuous, the pointer may
tend to swing away from the station and towards the direction of the center of
the thermal static agitation.  Swings up to plus or minus 90º have been
observed.  (Author's abstract, formal literature, English language/USA





Adcock Aerials with Wooden Masts:  Elimination of Errors Due to
Varying Conductivities of Parts of Wood
Title Text
Gothe, A., and Kummich, R.Author Text
Hochf: tech. u. Elek : akus., vol. 55, p. 199; 1941.Source Text
Adcock, masts, site, woodKeyword Text
Not available.  (Written for this publication by Southwest Research, formal







The Polarization of Down coming Ionospheric Radio WavesTitle Text
Norton, K. A.Author Text
U.S. Bureau of Standards Report No. 60047; See also Department of
Commerce PB15963; 1941.
Source Text
propagation, ionospheric, polarization, polarization
error
Keyword Text
In the use of radio direction finders errors in bearings are due in part to
polarization of down coming ionospheric radio waves.  These waves have
components polarized both parallel and perpendicular to the plane of
incidence and with random relative phases.  This report studies the
polarization of the down coming waves before they reach the earth's surface,
and also the modification of the polarization thus achieved by ground
reflection before they contact the direction finder.  The problems arising when
testing a direction finder by means of fields transmitted from a source at a
comparatively short distance away are discussed.  Drawings, curves, and







Double-Loop Direction-finding with Cathode-Ray-Tube Indication;
Direction-Finding Free from Night Error
Title Text
Schule, E.Author Text
Hochf: tech. u. Elek ; akus, vol. 57, p. 96; 1941.Source Text
polarization error, double loop, spaced loopKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Steady-State Solutions of Electromagnetic Field ProblemsTitle Text
Stratton, J. A. and Chu, L. J.Author Text
Journal of Applied Physics, vol. 12, p. 230, 1941.Source Text
antenna theoryKeyword Text
I. Forced Oscillations of a Cylindrical Conductor.  The object of this
investigation is a study of the current distribution in or on the surface of a
conductor and its associated field under the influence of a localized EMF
Steady-state solutions of the field equations are found for conductors of
simple geometric form.  The results clarify many electromagnetic problems
involving localized sources, especially in the u-h-f region, for which ordinary
circuit theory fails to give a satisfactory quantitative explanation.  Part I treats
the problem of a straight cylindrical conductor and shows the relation of the
principal and complementary waves to the nature of the exciting field.  A
driving point impedance is calculated for the case of an external field applied
over a vanishingly short section of conductor.  The driving point impedance is
infinite for a conductor of infinite length and perfect conductivity.  Likewise, the
case of a conductor of finite length bounded at either end by an infinite,
perfectly conducting plane is discussed.  This problem bears a direct relation
to that of a hollow pipe excited by a linear antenna.  Part II.  Forced
Oscillations of a Conducting Sphere.  The method discussed in Part I for the
determination of steady-state solutions of electromagnetic problems is
applied to a finitely conducting sphere as the simplest illustration involving a
body of finite dimensions.  The external EMF is applied across an
infinitesimal strip at the equator.  The induced field appears as the sum of an
infinite number of partials or modes.  As the frequency is increased these
modes become successively dominant.  There are a series of resonance
points.  The real part of the driving-point admittance rise step-wise with
increasing frequency and the behavior of the system is notably different from
that of a normal circuit.  Expressions are given for the power dissipated in
heat and in radiation and it is shown that the complex power input at the
driving point is equal to the integral of the complex Poynting vector over the
surface of the sphere.  Part III.  Forced Oscillations of a Prolate Spheroid. The
method discussed in Parts I and II for the determination of steady-state
solutions of electromagnetic problems is applied to a prolate conducting
spheroid.  An external e.m.f. is applied across the central section of the
spheroid and the resultant field is represented as an infinite sum of wave
modes expressed in terms of spheroidal functions.  To each mode there
corresponds a definite resonant frequency.  As the applied frequency passes
through the resonance point of a given mode, the corresponding term in the
Abstract Text
driving-point admittance changes from capacitive through a pure conductance
to inductive.  The sharpness of resonance increases with the eccentricity.
Curves are drawn showing the behavior of the real and imaginary parts of the
admittance for several values of eccentricity.  The solution goes over, in the
limit of zero eccentricity, to that discussed in II.  When the eccentricity
approaches unity one obtains a linear antenna of finite length and the driving-
point impedance at the resonance frequency of the first mode is shown to be






Radio in WartimeTitle Text
AnonymousAuthor Text
Engineer, vol. 171, no. 4436, pp. 48-49; 17 January 1941.Source Text
DF, WWII DF, historyKeyword Text
Editorial discussion, with particular reference to radio direction finding.
(Science or engineering abstract, trade journal, English language/abstract,










See Air Document Index No. R2159 F660; January 1941.Source Text
navigation, airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Observations Regarding Direction Finders and Airplane Icing in the
Troposphere and Lower Stratosphere
Title Text
Georgii, W. J. O.Author Text
See Air Document Index No. R3253 F1038; January 1941.Source Text
DF, ice, airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






The Loaded GoniometerTitle Text
Paesler, M.Author Text
Hochf: tech. u. Elek : akus, vol. 57, pp. 14-6; January 1941.  See also
Wireless Engineer, vol. 18, p. 297; July 1941.
Source Text
indicator error, reciprocal errorKeyword Text
This is a report of a study of the voltage vs. angle characteristics of a loaded
searching coil to find if it is permissible to halve the reading between two
points on either side of a flat minimum (points of equal strength).  A special
circuit for the experimental investigation is described and the theory is given.
It is proven that the characteristics follow a sine law in the loaded condition as
well as in the unloaded condition.  (Univ. of Illinois abstract, formal literature,






Coupled Networks in RF CircuitsTitle Text
Alford, A.Author Text
Proc. IRE, vol. 29, pp. 55-70; February 1941.Source Text
matchingKeyword Text
After emphasizing the inadequacy of the common view of magnetic coupling
between, say, open-wire lines, the theory of interaction between conductors in
electric fields is given and applied to the following cases, fields due to induced
currents being neglected:  (1) Currents induced in a wire situated in a parallel
electric field E = Eo cos(omega*t); (2) currents induced in the same wire when
inclined to the field; (3) a long wire running through the region near a radiating
network and terminated with its surge impedance;  (4) current in a long wire
close to an energized «-wave aerial.  The results differ in some respects from
those found by the method of Pistolkors.  Allowing for the effects of induced
currents, couplings between a long open line and a 1/4-wave section and
between 2 terminated lines shorted at their near ends are considered.  The
principles of reradiation and the theory of coupled section filters and of open
sections as impedance transformers are considered.  (Science or engineering
abstract, formal literature, English language/USA abstract, document not










See Air Document Index No. R208 F859; February 1941.Source Text
calibrationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Description and Operating Instructions for GoniometerTitle Text
AnonymousAuthor Text
See Air Document Index No. R2114 F146; February 1941.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






A Three-Mast Adcock Direction-FinderTitle Text
Breuninger, H. W.Author Text
Hochf: tech. u. Elek : akus, vol. 57, p. 57; February 1941.  See also Wireless
Engineer, vol. 18, p. 297; July 1941.
Source Text
Adcock, multielement Adcock, three element, blurringKeyword Text
Since D/F is a planar problem and a plane is determined by three points, the
direction of arrival on an electromagnetic wave must be determinable from
voltages produced by the wave in three antennas not along a straight line.  A
short discussion of errors at the goniometer is given, and the conclusions
reached are:  the three-mast Adcock system has a systematic error
vanishing for twelve azimuths, compared with one vanishing for only eight
azimuths in the ordinary four-mast Adcock.  But the blurring of the minimum
makes the three-mast system definitely inferior to the four-mast system for
short waves.  (Univ. of Illinois abstract, formal literature, German






A Cathode-Ray Direction Finder for Long WavesTitle Text
Henderson, J. T., Bell, J. W., and Smyth, H. R.Author Text
Nat. Res. Council of Canada, no. 928; February 1941.  See also Wireless
Engineer, vol. 18, p. 427; October 1941.
Source Text
AdcockKeyword Text
Equipment primarily for marine application:  description:  results, including











See Air Document Index Report No. R4024 F688-695; February 1941.Source Text
DF, film recordingKeyword Text





Ground Wave PropagationTitle Text
Norton, K. A.Author Text
Fourth Annual Broadcast Engineering Conference; 10-21 February 1941,
sponsored by the Department of Electrical Engineering, The Ohio State
University, with the cooperation of the National Association of Broadcasters.
Source Text
ground waveKeyword Text
Knowledge of the nature of the propagation of radio waves may be obtained in
any one of several ways.  it is possible to make a very large number of
carefully conducted experiments and thus to determine empirically the
physical laws relating the various variables involved such as, for example, the
intensity of the waves, the distance, the frequency, etc.  Or it is possible to
determine the exact solution of Maxwell's electromagnetic equations on the
assumption that the actual complex conditions to be encountered in practice
may be replaced by certain idealized boundary conditions as, for example,
the assumption that the surface of the earth is exactly spherical and consists
of an electrically homogeneous material with  uniform conductivity and
dielectric constant throughout.  In general, both of these methods may be
used to advantage.  For example, the theoretical solutions of the idealized
problem provide the experimenter with ideas for correlating his data, make
possible the extrapolation of data beyond the range of the measuring
instruments, and aid the engineer in planning for the optimum use of the
various frequencies in the spectrum.  In most problems the engineer is not
interested in the value of the field intensity at a particular point; instead, he
requires the average field over a considerable area.  In many cases the theory
can predict these average fields with sufficient accuracy; in other cases,
where the terrain is very rugged or where there are large variations in ground
conductivity over the path, it is necessary to make radio measurements in
order to obtain an accurate quantitative picture of the results to be expected
of a given radio installation.  This failure of the theory to give accurate
quantitative results in these cases is not necessarily due to any inaccuracies
in the theory but rather is due  to the fact that is practically impossible to
develop a theory which will take into account the complicated boundary
conditions sometimes found in practice.  However, in other cases, because of
their greater simplicity, approximate theoretical formulas are frequently used
and are often misused by applying them to problems outside their region of
validity.  In the first part of this discussion an attempt will be made to present
a broad outline of the nature of ground wave propagation.  Incidental to this
outline, various approximate formulas will be given and emphasis placed upon
their ranges of validity.  In the second part, examples will be given of graphical
Abstract Text
and other methods for obtaining the exact solution of the idealized boundary









Hochf: tech. u. Elek : akus, vol. 57, pp. 47-54; February 1941.  See also
Wireless Engineer, vol. 18, p. 296; July 1941.
Source Text
cardioid, crossed loop, senseKeyword Text
The target-flight receiver depends on the combination of a loop and an
auxiliary aerial.  When the voltages from antennas are equal, the theoretical
characteristic is made up of two cardioids.  A modification works on the
energy-equality point of a crossed-loop energy is available.  Proper use of the
pattern produces unambiguous direction indication.  (Univ. of Illinois abstract,







Performance Test Procedure for High Frequency Direction FinderTitle Text
Wirkler, W. H.Author Text









Radio Direction FinderTitle Text
Wirkler, W. H.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report 1:  Section on Project IITitle Text
AnonymousAuthor Text
Massachusetts Institute of Technology, Radiation Laboratory Report II-I.  See
Department of Commerce PB L58065; March 1941.  This report discusses
the development of a radio echo direction- and range-finding system using the
principle of conical scanning.  The precision desired in angular measurement
was from 1/5 to 1/10 degree and in range ±30 yards.  The working range of
the system was to be an entire hemisphere in angle and of the order of 10 or
15 miles in range.  Automatic guiding in direction was to be provided.  This
report covers work done on this project up to Mar. 24, 1941.  Graphs and
drawing included.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA







Short Wave Direction Finders with Cathode Ray Oscillograph IndicatorTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
101; 27 March 1941.
Source Text
indicatorKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finder Recording Apparatus C 243-C 244Title Text
Schurer, J.Author Text
See Air Document Index No. R4024 F738-748; March 1941.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German








Aviation, vol. 40, pp. 42-43; 150; April 1941.Source Text
airborneKeyword Text
Europe and United States have employed two different systems of air
navigation; in possibility that navigation by triangulation will be used in United
States as in Europe, United Air Lines has been studying equipment for most
efficient operation.  (Science or engineering abstract, trade journal, English






Models DQ-5 and DQ-6 Radio Direction Finder EquipmentTitle Text
AnonymousAuthor Text
RCA, Victor Division, Camden, N.J., Instruction Book IB 38115.  See also
Department of Commerce PB17883; April 1941.
Source Text
dqKeyword Text
This publication describes above equipment and includes instructions for
installation, operation and servicing.  The equipment is designed to operate
from 115 volt, 60 cycle, single phase service.  The receiver is of the
superheterodyne type and covers the frequency range of 100 to 1500 kc.
When properly installed and calibrated the equipment will accurately indicate
the direction of propagation of pure or modulated continuous wave signals,
either keyed or unkeyed, at any frequency within this band.  Photographs,
drawings, and schematic wiring diagrams are included.  (Science or
engineering abstract, technical report including miscellaneous government







Models DP-12 and DP-13 Radio Direction Finder Equipment, Frequency
Range 100-1500 KC., AC. Operation
Title Text
AnonymousAuthor Text
Radio Corporation of America, Camden, N.J., Instruction Book No. IB 38114.
See also Department of Commerce PB 17766; April 1941.
Source Text
dpKeyword Text
These instructions cover the installation, operation and servicing of the
Direction Finder Equipment specified above.  This equipment is designed to
operate from 115 volt, 60 cycle, single phase service.  The receiver is of the
superheterodyne type and covers the frequency range of 100 to 1500 kc.
When properly installed and calibrated the equipment will accurately indicate
the direction of propagation of pure or modulated continuous wave signals,
either keyed or unkeyed, at any frequency within this band.  The receivers for
these equipments have an antenna input protective relay and neon protective
device.  The relay is equipped with back contacts which ground the antenna
input circuit when the receiver is not in use.  The neon protective device
bypasses high voltages which may be induced from nearby transmitting
antennas when the receiver is in operation.  An electronic output indicator
also has been added, which aids in taking bearings on C-W signals.  Other
minor mechanical features have been improved.  A shielded transmission line,
loop output junction box, and receiver input transformer are supplied for
connection between the loop and the receiver.  The transmission line must be
cut to a suitable length when it is installed.  (Author's abstract, technical
report including miscellaneous government published material, English






Effects of Closed Electrical Loops upon MF/DF PerformanceTitle Text
AnonymousAuthor Text
USN Naval Yard, Puget Sound, Report No. RS3A472A; 14 April 1941.Source Text
MF, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Air Document Index No. R4024 F757-773; April 1941.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






A Guide to the Use of Radio-Direction Finding on Short Waves
(Wavelength 10-100 M.)" National Physical Laboratory (British) Report
No. RRB/c.23; BCSO: 79-B1-2 (Coles: D/F Group); 30 April 1941.
Title Text
Barfield, R. H., and Ross, W.Author Text
training, DF, HFKeyword Text





Control of Night Errors in Airplane Direction FindingTitle Text
Busignies, H.Author Text
Proc. IRE, vol. 29, p. 222; April 1941.Source Text
polarization error, night effectKeyword Text
ABSTRACT NO. 1 :  Abstract of paper presented at IRE Summer Convention,
1941.  Consideration is given to development of a method enabling pilots to
determine accuracy of night bearings in the range 200-2000 meters.  It is
demonstrated that the night error is smaller in the air than on the ground.
Also, that there are regions in the atmosphere where the night error is very
small.  ABSTRACT NO. 2:  This paper describes the development of a
method enabling pilots to determine the accuracy of night bearings obtained
by means of a radio compass in the wavelength range of 200 to 2000 meters
(150 to 1500 kilocycles), and the effect on the indication when the plane
passes through the combination of fields due to the reflection of waves from
the E layer or from a mountain side.  Consideration is given to the appearance
of the night error on the ground and in altitude, taking into account the
simultaneous presence of (1) the direct wave; (2) the sky wave; and (3) the
sky wave reflected from the ground.  It is demonstrated that the night error is
smaller in the air than on the ground;  also that there are regions in the
atmosphere where the night error is very small.  The dynamic aspect of the
night error is then studied in the case of a plane moving through the above-
mentioned system of waves.  How the radio-compass indication changes
regularly about a mean value, whether correct or not, according to the
polarization of the sky wave, is next discussed.  All cases of polarization are
examined.  In conclusion, a number of rules are formulated relative to night
direction finding on board airplanes above land or sea, supplemented by maps
showing areas where direction finding is safe, unsafe, or dangerous.  The
maps show that the practical range of night direction finding is increased
substantially by the correct interpretation of the radio-compass indications.
(Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Author's abstract,







Test of Lucite LoopsTitle Text
Gordon, R. A.Author Text




31 pages of photos drawings, graphs and tables discussing tests on a lucite
direction finding loop.  (Science or engineering abstract and Written for this










Hochf: tech. u. Elek : akus, vol. 57, p. 122; April 1941.  See also Wireless
Engineer, vol. 18, p. 427; October 1941.
Source Text
polarization error, double loop, spaced loop, patent,
UHF, VHF
Keyword Text
Second loop disconnected from receiver, coupled to first loop to eliminate
abnormally-polarized field component.  (Univ. of Illinois abstract, patent,






Test of Underwater Reception of Low Frequency Radio SignalsTitle Text
Isely, F. C.Author Text
NRL Report R-1717; 1 April 1941.Source Text
underwater propagation, submarine, low frequency, DF,
LF, underwater DF, underwater noise
Keyword Text
The object of the test herein reported was to investigate the practicability of
equipping submarines with means and equipment to receive low frequency
transmissions while completely submerged.  To determine this, it was
necessary to make the following tests:  (a) The signal strength and signal-to-
noise ratio received by various types of antennas at various depths and for
various frequencies; (b) The best type of coupling device (input transformer
and tuning unit) to transfer the received signals from the antennas to the
receiver equipment.  In order to obtain other pertinent information, other tests
were made as follows:  (1) Underwater bearing of transmitter by null method;
(2) "Q" of loops; (3) effect of sea bottom on signals; (4) noise survey of ship.
(Author's abstract, technical report including miscellaneous government







Arrangement for the Automatic Clearing of the Minimum in a Rotating
Direction Finder
Title Text
Johnske, F., ET AL.Author Text
Hochf: tech. u. Elek : akus, vol. 57, p. 123; April, 1941.  See also Wireless
Engineer, vol. 18, p. 428; October 1941.
Source Text
blurring, DF, null sharpeningKeyword Text
Not available.  (Written for this publication by Southwest Research, formal










Hochf: tech. u. Elek : akus, vol. 57, p. 122; April 1941.  See also Wireless
Engineer, vol. 18, p. 428; October 1941.
Source Text
AdcockKeyword Text
The transmission line is raised so that the fields due to horizontally polarized
rays between the line and the earth and between the line and the antenna
cancel out.  (Univ. of Illinois abstract, patent, German language/abstract,






Arrangement for the Compensation of Periodic Errors in d-fTitle Text
Muller, E.Author Text
Hochf: tech. u. Elek : akus, vol. 57, p. 122; April 1941.  See also Wireless
Engineer, vol. 18, p. 428; October 1941.
Source Text
error correction, goniometer designKeyword Text
Field coils of goniometer automatically displaced with respect to search coil,
by eccentric or contoured discs.  (Univ. of Illinois abstract, formal literature,






Tests of Lucite LoopsAuthor Text
USN NRL Report No. R-1726; 25 April 1941.Source Text
lucite, loopKeyword Text







See Air Document Index No. R2301 F587; May 1941.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Description Specification Model CXAL Direction FinderTitle Text
AnonymousAuthor Text
Collins Radio Corporation, Cedar Rapids, Iowa, Report: CDS; 31 May 1941.Source Text
cxalKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Technical Report on Radio Set SCR-556(65-140 Mc, Radio Direction
Finder)
Title Text
Baisdell, H. L., Freeman, R. L., and Tyson, B. F.Author Text
Hazeltine Corporation, Report No. 1205W (Coles: D/F Group); 24 May 1941.Source Text
DFKeyword Text





Noise in Receiving Aerial SystemsTitle Text
Burgess, R. E.Author Text
Proc. Phys. Soc. (London), vol. 53, pp. 293-304; May 1941.Source Text
noise, receiver noise, radiation resistance, Jansky
noise, sferics, antenna noise, loop, DF
Keyword Text
Several authors have investigated theoretically and experimentally the
signal/noise ratio in receiving aerial systems, but the problem of the validity of
Nyquist's theorem for radiation resistance has hitherto not been satisfactorily
resolved.  The problem is here discussed, and it is concluded that (I) for an
aerial in an enclosure at uniform temperature, the radiation resistance is at
that temperature from the point of view of noise, and thus (ii) for an aerial in
free space, no noise originates in the radiation resistance.  These results are
shown to be consistent with the Rayleigh-Jeans radiation law, while the
quantum-theory form of Nyquist's equation leads to the Planck radiation law.
The estimation of the noise occurring in practical aerial systems is
discussed, consideration being given to the various external noise fields, viz.
thermal radiation, Jansky noise, atmospherics.  The actual noise received
may be expressed conveniently by the equivalent temperature Tr of the
radiation resistance.  The general problem of evaluating the signal/noise ratio
for any values of received circuit- and valve-noise is analyzed and a criterion
(K) of efficiency of an aerial system is deduced.  The paper concludes with a
numerical calculation of the performance of (1) a vertical aerial inductively
coupled to a tuned-grid circuit and (2) a tuned-loop aerial, which are typical







Elimination of Night ErrorTitle Text
Hell, R.Author Text
Hochf: tech. u. Elek : akus, vol. 57, p. 141; May 1941.  See also Wireless
Engineer, vol. 18, p. 468; Nov. 1941.
Source Text
polarization errorKeyword Text
Errors eliminated by means of a completely-closed loop divided into two
halves by vertical conductor (coupled to receiver) whose antenna effect is
neutralized by a differential condenser to ground. (Univ. of Illinois abstract,






Acoustic Models of Radio AntennasTitle Text
Jordan, E. C.Author Text
Ohio State University - Eng Experiment Station, Bulletin No. 108, vol. 10, no.
3; 3 May 1941.
Source Text
simulation, antennasKeyword Text
Use of acoustic models for investigating directional characteristics of antenna
arrays; description of experimental setup; comprehensive discussion of
directional antenna arrays; mutual impedance measurements; directive sound
equipment and its application.   (Science or engineering abstract, technical
report including miscellaneous government published material, English






Assembly and Operating Instructions for Radio Sets SCR-555 (18-65
Mc/s, Radio Direction Finder)
Title Text
Malling, L. R., and Freeman, R. L.Author Text
Hazeltine Corporation, Report No. 1204W (Coles: D/F Group); 22 May 1941.Source Text
Army, VHFKeyword Text





The Problems of New Systems of Radio NavigationTitle Text
Shtillerman, L. E.Author Text
Elektrosvyaz, no. 5, pp. 24-28; May 1941.  See also Science Abstracts, vol.
46, p. 17; January 1943.
Source Text
navigationKeyword Text
The article deals with new methods of radio navigation, which show the
courses in every direction without being influenced by the so-called night
effect.  The main questions connected with the solution of such problems are
analyzed, and errors likely to occur in working out and applying the explained
systems are discussed.  (Univ. of Illinois abstract, formal literature, Russian






Note on the Application of Pulses to Short Wave D/FTitle Text
Smith-Rose, R. L., and Ross, W.Author Text









Peil G VTitle Text
AnonymousAuthor Text
(German: L.N.S.)  See:  Department of Commerce PB56766; June 1941.Source Text
DFKeyword Text
The article contains circuit diagrams of the Peil G V, and airborne radio
direction finding and homing device.  (Written for this publication by






D/F System Bomber Command General (M.F.)Title Text
AnonymousAuthor Text
Telecommunications Research Establishment, Ministry of Supply (British)
Report No. T.1206; 25 June 1941.
Source Text
airborneKeyword Text





Models DP-14, 15, 16, and 17 Radio Direction Finder Equipment,
Frequency Range, 100-1500 K.C.
Title Text
AnonymousAuthor Text
Radio Corporation of America, Camden, New Jersey:  Instruction Book No.
IB381238; 28 June 1941.
Source Text
dp, MF, DFKeyword Text
These instructions cover the installation, operation and servicing of the
Direction Finder Equipment.  The Model DP-14 receiver is designed to operate
from a filament battery supply of 6 volts dc and a plate battery supply of 100
to 135 volts dc; the Model DP-15 receiver is designed to operate from a 115-
volt, 60-cycle, single-phase power source; the Model DP-16 receiver is
designed to operate from a 115-volt, 25-cycle, single-phase power source; the
Model DP-17 receiver is designed to operate from a 115-volt, 50-cycle, single-
phase power source.  These receivers are of the superheterodyne type and
cover the frequency range of 100 to 1500 kc.  When properly installed and
calibrated the equipment will accurately indicate the direction of propagation
of pure or modulated continuous wave signals, either keyed or unkeyed, at
any frequency within this band.  The receivers for these equipments have an
antenna input protective relay and neon protective relay and neon protective
device.  The relay is equipped with back contacts which ground the antenna
input circuit when the receiver is not in use; in addition, the relay in the Model
DP-14 receiver contains a normally open contact which acts to open the "B"
battery supply circuit.  The neon protective device bypasses high voltages
which may be induced from nearby transmitting antennas when the receiver is
in operation.  An electronic output indicator also has been added, which aids
in taking bearings on C-W signals.  Other minor mechanical features have






Model DZ-1 Aircraft Radio Direction Finder Equipment Frequency
Range; 15-70 KC and 100-1500 KC, 24V., D.C. Operation
Title Text
AnonymousAuthor Text




The Model DZ-1 Aircraft Radio Direction Finder Equipment consists
essentially of a rotatable loop antenna, a radio receiver, and a dynamotor-
filter.  It is intended for installation in all types of naval aircraft whose space
limitations are such as will permit access for operation of the receiver and
loop controls, and which, by absence of closed loops or other obstructions,
permits successful direction finding.  The equipment is designed for operation
from an aircraft's 24-volt battery and serves either for radio reception or
direction finding.  The loop antenna consists of the Loop Antenna Assembly,
Type CRV-69095, and the Loop Drive Assembly, Type CR V-69064.  The
Loop Antenna Assembly is comprised of two center-tapped, shielded loop
windings contained within a streamlined, waterproof housing.  One loop
winding is mounted inside of the other, and the two windings are so adjusted
that their planes intersect at an angle of 90 degrees in order to prevent
intercoupling.  The inner winding is used for reception on frequencies between
100 kc and 1500 kc, the outer on frequencies between 15 kc and 70 kc.  The
two windings are rotated as a unit by a central shaft actuated by means of the
loop drive assembly.  The loop drive assembly consists of an azimuth scale,
handwheel and brake assembly, and the loop drive extension.  One end of the
loop drive extension fastens securely in the base of the loop antenna
assembly.  The loop antenna is intended to be rigidly mounted on the
fuselage of the aircraft, the loop drive extension protruding down through the
skin of the aircraft, serving as a support for the loop drive assembly.  Bearings
are read by means of one of two indices and azimuth scales.  The proper
index and scale is at all times automatically selected by means of a relay.  A
vernier drive and brake are incorporated to permit minute adjustment and
locking of the loop antennas in any desired position.  The Radio Receiver,
Type CRV-46123, covers in six bands frequencies between 15 kc and 70 kc
and between 100 kc and 1500 kc.  On frequencies below 200 kc the
selectivity characteristic of the receiver is very sharp, adapting it primarily for
the reception of cw or low-frequency or tone-modulated signals.  On
frequencies between 200 kc and 1500 kc the selectivity characteristic is
sufficiently broad to permit reception of either voice or tone modulated signals.
 The receiver is shock-mounted by means of the Receiver Mounting Base,
Abstract Text





Technical Report on Radio Set SCR-504-T1 (100 Kc. to 65 Mc. Portable
Direction Finder)
Title Text
Case, N. P., and Hershey, L. M.Author Text
Hazeltine: 2150 (Coles: D/F Group); 23 June 1941.Source Text
Army, portable, DF, VHFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Measurements of the Delay and Direction of Arrival of Echoes from Near-
By Short-Wave Transmitters
Title Text
Edwards, C. F. and Jansky, Karl G.Author Text
Proc. I.R.E., vol. 29, no. 6, pp. 322-9, June 1941.Source Text
skip, pulse, MUSA, echo delay, off great circleKeyword Text
Observations on pulses radiated by a high-power beam transmitter operating
in the short-wave range show that when the receiver is located within the skip
zone, echoes are observed having delays of from 1 to 50 milliseconds.  These
echoes are the result  of scattering and three different types may be
recognized, each arising from a different source.  Echoes of the multiple type
were found to occur the most frequently and to have many of the
characteristics of signals transmitter over long distances.  Components were
observed from regions up to 4,000 miles distant.  Direction-of-arrival
measurements using steerable arrays operating on the musa principle
indicate that these multiple echoes are scattered from regions along the
transmitted beam.  Vertical angle-of-arrival measurements using a musa
receiving system indicate that the surface of the earth may be the source of
scattering.  Similarities between multiple echoes and southerly deviated
waves from European transmitters have been found which indicate that the
same phenomena may be responsible for both.  (Source of abstract unknown,






On Observations of the Doppler Effect in the Short-Wave Reception FieldTitle Text
Grosskopf, J., and Vogt, K.Author Text
Hochf: tech. u. Elek : akus, vol. 57, pp. 143-146; June 1941.  See also
Wireless Engineer, vol. 18, p. 458; 1941.
Source Text
doppler, reradiationKeyword Text
Theoretical study of waves re-radiated by a moving aircraft.  Study of the
Doppler effect and derivation of formulas which give beat-frequency note
between such waves and the original waves.  The theory was tested by a
great number of experiments, and curves are given to explain those results.
(Univ. of Illinois abstract, formal literature, German language/abstract,






Braniff Airways Installs Direction FinderTitle Text
Walsh, C.Author Text
Aviation, vol. 40, p. 81; June 1941.Source Text
DF, airborne, navigationKeyword Text





Long-Distance Position-Finding:  Direction-FindingTitle Text
Addey, F.Author Text
Journ. P. O. Eng., vol. 34, pp. 94-95; July 1941.Source Text
maps, great circle, navigation, fixKeyword Text
The article extends the method of calculating the great circle bearing between
two stations to give the latitude and longitude of the distant station.  (Author's







Peil G V, Apparatus HandbookTitle Text
AnonymousAuthor Text
(German) See:  Air Document Index No. R2082 F287; July 1941.Source Text
DF, airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Antenna Arrangement for Phase Direction FinderTitle Text
AnonymousAuthor Text
(German)  See:  Air Document Index No. R2294 F1025; 21 July 1941.Source Text
phase, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Aircraft Radio Compass with Cathode Ray Oscillograph IndicatorTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Technical
Memo No. 9; 29 July 1941.
Source Text
navigationKeyword Text





Preliminary Description and Operating Manual for the Automatic
Direction Finding Auxiliary Equipment, - Test Model APZ-5
Title Text
Frieseke and HoepfnerAuthor Text
(German)  See:  Department of Commerce PB 56585; July, 1941.Source Text
airborneKeyword Text
This is the technical manual for the auxiliary equipment APZ 5 which,
together with the Peil 5, makes up a full automatic airborne G.A.F. radio
direction finding system.  Abstract prepared at Headquarters Air Materiel
Command, Wright Field, Dayton, Ohio.  (Science or engineering abstract,
technical report including miscellaneous government published material,






An Omnidirectional Radio-Range SystemTitle Text
Luck, D. G. C.Author Text
RCA Review, no. 6, pp. 55-81; July 1941, and pp. 334-369; January 1942.Source Text
navigationKeyword Text
ABSTRACT NO. 1:  Radio navigation may be done with direction-finding
receivers on mobile craft, with fixed direction finders on the ground or with
directional beacon transmitters on the ground.  Each method has its unique
merits and faults, but the last seems especially suited for aircraft guidance in
the United States and has, in the form of four-course radio "range" beacons,
rendered outstanding service.  The disadvantages of limited choice of courses
and of difficulty in definitely determining on which course a craft may be,
inherent in the present four-course ranges, may be avoided by rotating a
transmitted radio beam and timing its passage over the receiving craft, to
determine uniquely the bearing of that craft from the known location of the
beacon transmitter.  A rotating beam, of figure-eight shape, may be produced
without mechanical motion by setting up two fixed antenna systems, having
figure-eight directivity, at right angles and feeding them with radio-frequency
signals modulated at the desired rotation frequency, the modulation of the
separate supplies to the two crossed antennas being in phase quadrature.
Unmodulated carrier to resolve the ambiguity of the figure-eight beam, by
changing its shape to limacon, is radiated from a non-directive antenna, and a
timing reference is provided by interrupting all transmission momentarily just
as the beam points north.  The audio output from a receiver tuned to this
beacon comprises a sine wave produced by the reference keying.  The sine
component is filtered, split in phase and used to drive a cathode-ray beam in
a circle, in step with the rotation of the transmitted beam.  The impulses are
used to slow up the beam electrons momentarily, marking the swept circle
with an outward jog and so indicating receiver bearing directly.  The impulses
also actuate a zero-center meter, while the sine wave renders this meter
insensitive at a certain moment of the cycle and oppositely sensitive just
before and just after that moment.  By adjusting the sine wave phase, the
meter may be centered when the receiver is on any desired bearing, and
thereafter, will indicate any departure from that bearing.  A special broadcast
transmission may be used to check adjustments of receiving indicators.
Certain conditions as to modulation phases and amplitudes, antenna-current
phases and amplitudes, antenna geometry and cathode-ray indicator voltage
phases, amplitudes and tube geometry must be fulfilled if accurate bearings
are to be obtained.  Study of these conditions shows all adjustment
tolerances to be of reasonable magnitude, though considerable care in
Abstract Text
antenna construction is necessary to insure adequate symmetry of antenna-
current phase.  ABSTRACT NO. 2:  The relative merits of radio-range
systems, with (a) D/F receivers on the aircraft, and (b) directional beacon
transmitters on the ground, are discussed.  A new system is described based
on modulation wave form multiplexing.  It gives direct, immediate and
automatic indication of bearing, lays down straight radial courses and stamps
each one with a distinguishing number.  Experimental ranges have been
developed and tested in flight.  In each case a radiating system of 5 vertical
aerials and a metallic ground mat were used.  Each transmitter was of a
normal r.t. type, supplemented by a pair of balanced modulators, an impulse
keyer and a set of modulation controls.  Full monitoring of the effect of all
transmitter adjustments was provided.  Essentially normal aircraft receivers
and aerials were employed, together with c.r. azimuth indicators and pointer-
type deviation indicators.  (Abstract No. 1 - Author's abstract, Abstract No. 2 -
Science or engineering abstract, formal literature, English language/USA





A Practical Rotating Spaced Loop Direction FinderTitle Text
Ross, W.Author Text
National Physical Laboratory (British) Report No. RRB/C.34, (BSCO: 79-B1-
2); 4 July 1941.
Source Text
coaxial spaced loopKeyword Text





Some Observations on the Azimuth of Arrival of Ionospheric Waves
Incident at 30º or Less to the Vertical
Title Text
Ross, W.Author Text
National Physical Laboratory (British) Report No. RRB/C.37, (BSCO: 79-B2-
2); ca 4 July 1941.
Source Text
ionosphere, near vertical incidenceKeyword Text





Radio Direction Finder with Fixed Antenna SystemTitle Text
AnonymousAuthor Text
(German)  See:  Department of Commerce PB L70784; August 1941.Source Text
sense, airborne, navigationKeyword Text
When using fixed antennas for direction finders, errors usually occur due to
the fact that the electromagnetic field of the transmitter is distorted by the
receiver.  The invention proposes to use several D/F antenna systems on a
D/F receiver to eliminate errors.  Abstract prepared at Headquarters Air
Materiel Command, Wright Field, Dayton, Ohio.  (Science or engineering
abstract, technical report including miscellaneous government published






Common Types of D/F Errors and Their CausesTitle Text
AnonymousAuthor Text









Aircraft Radio Compass with Cathode Ray Oscillograph IndicatorTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, 11 August
1941.
Source Text
indicator, radio compassKeyword Text
Not available.  (Author's abstract, technical report including miscellaneous







Report on Further Investigation of D/F Error at Great BromleyTitle Text
AnonymousAuthor Text









Compensator for Radio Direction Finder Which Permits Automatic
Compensation for Waves Arriving from Any Direction
Title Text
Bachem, C.Author Text
(German D.L.V.)  See:  Air Document Index No. R2779 F842; August 1941.Source Text
compensationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Technical Report on Radio Set SCR-556-T2 (65-140 mc Radio Direction
Finder)
Title Text
Blaisdell, H. L., and Tyson, B. F.Author Text
Hazeltine: 1233W (Coles: D/F Group); 20 August 1941.Source Text
Army, VHFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Technical Report on Radio Set SCR-504-T2 (100 kc to 65 mc Portable
Direction Finder)
Title Text
Hershey, L. M., and Fay, G. S.Author Text
Hazeltine:  2155 (Coles: D/F Group); 26 August 1941.Source Text
portable, VHFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Equipment for Direction-Finding Free from Night EffectTitle Text
Johnske, F.Author Text
Hochf: tech. u. Elek : akus., vol. 58, p. 46; August 1941.  See also Wireless
Engineer, vol. 19, p. 80; February 1942.
Source Text
pulseKeyword Text
Pulse D/F method applied to observations on telegraphic signals, by cathode
ray tube reception with time base controlled by the successive signals.  (Univ.
of Illinois abstract, formal literature, German language/abstract, document not






Report on Research and Development in Direction Finding for Naval
Purposes in the Band 50 - 120 cms
Title Text
Mendoze, E.Author Text
Admiralty Signal Establishment (British):  M.370; August 1941.Source Text
UHFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Performance of an In-Line Array Combined with an Angle ReflectorTitle Text
Moullin, E. B., and Reynolds, L. G.Author Text
Admiralty Signal Establishment (British): M.377; August 1941.Source Text
antennaKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Screened Transformer Coupled H Aerial System for D/F on Wave-
Lengths between 3 and 6 Meters
Title Text
Pearce, R. R.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finding Equipment EP 2aTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Ionospheric Equipment at Laboratories in Ionosphere-D.F. ProjectTitle Text
AnonymousAuthor Text
U.S. Bureau of Standards, Project No. C-1 Report; 12 September 1941.Source Text
ionosphereKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Consideration Affecting Choice of WavelengthTitle Text
Bainbridge, K. T.Author Text
Massachusetts Institute of Technology, Radiation Laboratory Report No. V-
7S.  See:  Department of Commerce PB51016; September 1941.
Source Text
DF, range, navigationKeyword Text
Some considerations affecting the choice of wavelength for a given job and
desired ranges, etc., of RDF systems now in use or under development in the
wavelength range from 3 cm to 15 meters, are briefly treated in this report.
The considerations presented in this report call attention to the importance of
computing and analyzing the quality of set performance.  Factors such as the
estimated power output, target size and aspect, reliable range, "flash" range,
frequency of signal amplitude fluctuations, and S/N relative magnitudes for







Radio Location Methods on the Reradiation PrincipleTitle Text
Elmquist, T., and Gutton, H.Author Text
Hochf: tech. u. Elek : akus, vol. 58, pp. 71-72; September 1941.  See also
Wireless Engineer, vol. 19, p. 128, March 1942.
Source Text
reradiation, navigation, rangeKeyword Text
(I)  The cathode ray is deflected in synchronism with the movements of the
scanning beam (along two coordinates) and is modulated in brightness by the
reradiated signals.  (II)  A beat method in which the minimum is read for two
neighboring modulating frequencies in succession.  (Univ. of Illinois abstract,







Test of Radio Set SCR-292-T1 (TWA-T1)Title Text
Kaplan, J.Author Text
Signal Corps Engineering Laboratory, Monmouth, Laboratory Report No. 747
(Coles: D/F Group); 5 September 1941.
Source Text
ArmyKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Navigation and Direction Finding LoopTitle Text
McIntosh, C. H.Author Text
Aviation, vol. 40, pp. 52-53, 158, 160, 162; September 1941.Source Text
DF, navigationKeyword Text
Principles and use of radio direction-finding loop described and illustrated.
(Science or engineering abstract, trade journal, English language/USA






Electrical D/F installation with Automatic OperationsTitle Text
AnonymousAuthor Text
Air Ministry (British) Report: A.I. 2G 1340; October 1941.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Direction Finding (not R.D.F.)Title Text
AnonymousAuthor Text
Central Radio Bureau (British), British Commonwealth Scientific Office Report
No. 41/131; 11 October 1941.
Source Text
DFKeyword Text













Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Descriptive Literature on Bludworth Marine Direction FindersTitle Text
AnonymousAuthor Text
National Simplex Bludworth, Inc., New York, N. Y.; 16 October 1941.Source Text
DFKeyword Text





Influence of Direction Finding Errors and Wind upon Target FlyingTitle Text
Gerbes, W.Author Text
(German: D.L.F.)  See:  Department of Commerce PB27673; October 1941.Source Text
wind, error, target transmitter, airborneKeyword Text
This is a report of the "Flugfunk-Forschungs-institut Oberpfaffenhofen".
Investigations of this research organization were concerned with effects of
target flying about a perpendicular dipole.  Direction finding errors, a constant
wind on the flying curve, target approach, flight direction, deviation from the
direct route and increased flying time were examined.  Graphs are included.
(Science or engineering abstract, technical report including miscellaneous







Goniometer for Short and Ultra-Short WavesTitle Text
Holsten, K. G., and Schatzel, W.Author Text
Hochf: tech. u. Elek : akus, vol. 58, p. 104, October 1941.  See also Wireless
Engineer, vol. 19, p. 181, 1942.
Source Text
VHF, UHF, goniometerKeyword Text
For such wavelengths the field and exploring coils must be wound with
spaced turns.  To give a continuous course of the field during rotation, in spite
of this, the turns of one coil are inclined at an angle to those of the other coil.
(Univ. of Illinois abstract, formal literature, German language/abstract,
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Direction-Finding Navigational TechniqueTitle Text
McIntosh, C. H.Author Text
Aviation, p. 54; October, 1941.Source Text
navigationKeyword Text
Not available.  (Written for this publication by Southwest Research, trade






Note on the Errors Caused in D/F Bearings by Reradiation from a
Vertical Conductor Placed near the Wireless Direction Finder
Title Text
Whipple, R. T. P., and Mugridge, A. H.Author Text
Admiralty Signal Establishment (British) Report No. M.384; October 1941.Source Text
reradiation error, shipboard DF, calibration, error,
hull errors, polarization error
Keyword Text
When the bearings of a distant transmitter are fond with a loop aerial direction
finder, the bearings in general differ from the true bearings.  The errors may be
divided into three classes:  (1) Site errors, (2) Instrumental errors, and (3)
"Night effect" and other atmospheric causes.  We are concerned here only
with the first class of error and suppose that the incident radiation is vertically
polarized.  Site errors are caused by reradiation from adjacent objects and are
particularly prevalent when a direction finder is mounted on an iron ship.  On a
ship the external field induces vertical currents in the hull and in masts, etc.,
and also eddy currents in the hull.  The main effect of the eddy currents is to
produce a shielding effect, leading to quadrantal error.  In this paper we shall
consider the errors produced by reradiation from a single vertical mast.  At
frequencies close to the resonant frequency of, for example, the main serial,
that is probably the predominant source of error.  It is usual to make a set of
"calibration curves" for a ship's direction finder, in which the deviation is
plotted against the direction finder bearing at different frequencies.  For
comparison purposes we have drawn several theoretical calibration curves on
the assumption of reradiation from a single vertical antenna.  These curves
bear considerable resemblance to those obtained in practice.  (Author's
abstract, technical report including miscellaneous government published
material, English language/abstract, file number 358, theory.  See also






On the Representation of a Distorted Electromagnetic FieldTitle Text
Whipple, R. T. P., and Mugridge, A. H.Author Text
Admiralty Signal Establishment (British) Report No. M.385; October 1941.Source Text
reradiationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Re-Radiation from a Vertical AntennaTitle Text
Whipple, R. T. P., and Mugridge, A. H.Author Text
Admiralty Signal Establishment (British) Report No. M.390: October 1941.Source Text
reradiationKeyword Text





Azimuth Indicator for Flying FieldsTitle Text
Budenbom, H. T.Author Text
Bell Lab. Record, vol. 20, pp. 58-61; November 1941.Source Text
airborneKeyword Text
A simplified description of a high frequency, cathode-ray elevated-Adcock D/F
is given.  Its frequency range is 2-7 mc.  The indication is by position of the
spot on the cathode ray tube.  (Univ. of Illinois abstract, formal literature,






The Iron-Cored Loop Receiving AerialTitle Text
Burgess, R. E.Author Text




First the factors determining the signal/noise ratio in loop reception are
analyzed and it is shown that the magnification factor (Q) of the loop and the
value of n*A/sqrt(L) should be as large as possible, where nA is the product
area-turns and L the inductance of the loop.  To make n*A/sqrt(L) large, the
loop winding should enclose as much of the available space as possible and
the number of turns should be sufficient for L to be approximately proportional
to n2 if the required inductance is small, it may be necessary to use two
windings in parallel to secure this condition.  The electrical volume
(4*pi*n**2*A**2/L) of a loop is suggested as a criterion of the efficiency with
which the available space is utilized.  The complex effective permeability of a
mass core is expressed in terms of the relevant factors, and the imaginary
part is shown to be related to the eddy current losses in the particles.  The
various components of loss due to the core are discussed and the eddy
current loss which should predominate is treated in detail.  The increase of
pick-up due to a spheroidal core is calculated and it is shown that the core
should be elongated in a direction parallel to the axis of the loop.  The effect
of a hollow spheroidal core is discussed and it is found that in a typical case
80% of the iron can be removed before the increase of pick-up is halved; the
effect of spacing the winding from the core is treated approximately.  An
expression is derived for the overall improvement in sensitivity of the loop due
to the iron core thus enabling recommendations to be made regarding the
design for maximum sensitivity.  The German iron-cored loop PR 3 is
described and it is shown to be approximately as sensitive as a single-turn air
loop of diameter 32 cm.  The increase of pick-up due to the core as
determined experimentally is found to be in good agreement with the







Laboratory and Field Tests of Radio Sets SCR-504-T1 and SCR-504-T2,
Portable Direction Finders (Hazeltine Suitcase Direction Finder)
Title Text
Hinsdale, E. M., Jr.Author Text
Signal Corps Engineering Laboratory, Eatontown, Report 750 (Coles: D/F
Group); 18 November 1941.
Source Text
ArmyKeyword Text





High Frequency Direction Finder ResearchTitle Text
Jansky, K. G.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Method for the Transmission and Reception of High-Frequency Pulses
for Direction-Finding
Title Text
Kotowsky, P., et Al.Author Text
Hochf: tech. u. Elek : akus, vol. 58, p. 150; November 1941.  See also
Wireless Engineer, vol. 19, p. 224; May 1942.
Source Text
DFKeyword Text
Alternate wide and narrow pulses with the same fundamental frequency, or
periodic groups of narrow pulses, are sent out and the band width of the
receiver, during the tuning-in to the transmitter or during the synchronizing of
the indicating c-r oscillograph, is made so narrow that it only just suffices for
the reception of the wide pulse, or group of pulses, so that interference is
largely eliminated.  After completion of the tuning, the band width is increased
enough to allow the reception of the narrow pulses also; the interference will
then be increased similarly, but the pulses will stand out from them better...







Study of a Wave Collector for Semi-Portable Radio Direction Finders
Operating Between 2 and 30 Megacycles
Title Text
Luck, D. G. C., and Norton, L. E.Author Text
Office of Scientific Research and Development, OSRD Report No. 211.  See
also Department of Commerce PB L87763; November 1941.
Source Text
AdcockKeyword Text
A mobile Adcock antenna system for high-frequency use, with demountable
counterpoise, was constructed and field tested to determine the counterpoise
requirements for accurate operation with down coming waves.  Radial wires
counterpoises were found unsatisfactory even with ground waves because of
insufficient shielding of antennas from nearby objects.  A combination of wire
netting and radial wires was satisfactory with ground waves but still showed
excessive polarization errors with down coming waves.  RCA Research
Laboratories, Camden, N.J. (Science or engineering abstract, technical report
including miscellaneous government published material, English






Position Fixes by Direction-Finding BearingsTitle Text
McIntosh, C. H.Author Text
Aviation, vol. 40, no. 11, pp. 72-73, 162-164, 166, and 168; November 1941.Source Text
fix, mapsKeyword Text
Basic requirements for instantaneous fix; practical combination for fix;
preparation prior to taking bearings; technique with direction finder; plotting of
fix; three-arm protractor position plotting; running fix.  (Science or engineering







Progress Report on High-Frequency Direction Finder Apparatus ResearchTitle Text
National Bureau of StandardsAuthor Text
Radio Section, National Bureau of Standards; 15 November 1941.Source Text
NDRC, polarization error, spaced loopsKeyword Text
(I) Introduction; (II) Program established by N.D.R.C. for high-frequency
direction-finder apparatus research by National Bureau of Standards; (III)
Theoretical analysis; (IV) Experimental work, general; (V) Determination of
polarization errors in radio direction finders; (VI) Program for future work.  (I)
Introduction.  This report summarizes the work done to date by the N.B.S. on
this project for the N.D.R.C., the results obtained, and recommendations for
future work.  Following the establishment of the program (Part II hereof) by the
N.D.R.C. Communications Section at its meeting, March 27, work was begun
on April 1 on plans and analysis.  The work was begun by, and continued
under the direction of Mr. H. Diamond, with some assistance in analysis and
direction by Mr. K. A. Norton of the Federal Communications Commission.
Arrangements were made with the Commission also to provide facilities for
field and laboratory work at its monitoring station at Laurel, Maryland and to
transfer Mr. M. C. Mobley, Jr., (Associate Engineer) to this work on May 7.
Some difficulty was had in recruiting additional trained men for the work but
finally Mr. L. M. Poast, formerly with Jansky and Bailey, was secured
(Assistant Radio Engineer) on July 1, and Dr. H. Lifschutz, formerly with
Naval Research Laboratory, was secured (Assistant Radio Physicist) on
September 2.  The following parts of this report are self-explanatory.  The
principal results of the work are:  (1) The development of an advantageous
experimental procedure  for determining the magnitudes of polarization errors,
reported in detail in Part V; (2) The tentative conclusions reached in Part III(e),
in particular the emphasis on the spaced horizontal loop antenna direction
finder; (3) the program for future work, part VI.  It is estimated that items 1
and 2 of the program for future work can be completed by next July.  Items 3
and 4 could be undertaken thereafter.  Items 3 and 4 might be carried on in
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Loop Feeders Used with Outfit FH3.  Parasitic Pick-up Due to Lack of
Magnetic Screening
Title Text
Struszynski, W., and Tozcylowski, H. S.Author Text
Admiralty Signal Establishment (British) Report No. M.394; November 1941.Source Text
crossed loopKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finding System Providing Altitude Measurement by the
Voltage Comparison Method Using Two Receivers
Title Text
Trentini, G. VonAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Instructions for the Installation of Direction Finder 77 Lg 1-2052 BTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Test Results and Discussion of the VHF Adcock 'Burg'Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Report on Inspection and Calibration of W.D. D.F. Station at HelstonTitle Text
AnonymousAuthor Text
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Report on W. D. Short Wave Direction Finding Station at MontroseTitle Text
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Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Radio Section, National Bureau of Standards, Report LMP:ANK I-6 R125.31L;
9 December 1941.
Source Text
dy, polarization errorKeyword Text
This report presents the results of measurements of polarization error on a
Navy Model DY radio direction finder located at the Federal Communications
Commission's monitoring station at Laurel, Maryland.  The measurements are
of a preliminary nature and represent an application of the simple procedure
described in the Progress Report of November 15, 1941, for determining errors
in direction finders caused by the state of polarization of the received radio
waves.  They were made to determine whether the magnitude of these errors
are as large as was suspected from similar measurements on an
experimental H-type direction finder.  A further object was to provide data for
study of means for reducing the polarization errors in the DY.  The site on
which the direction finder is located is free from trees, overhead wires, and
buried conductors within a radius of approximately 300 feet.  The terrain is flat
over the area immediately covered by the rotatable antenna system and is of
a gently rolling nature over the adjacent area.  The antenna system consists
of two spaced vertical dipoles.  Transmission lines extending  to each dipole
are connected differentially to a short vertical transmission line which in turn
is connected to the input terminals of the radio receiver.  The receiver power
supply consists of storage batteries and a vibrapack.  A hollow metal tube is
used as a cross arm to support the dipoles and to contain the transmission
lines.  The receiver and its power supply are enclosed in a metal box which is
immediately below and in contact with the cross arm.  The entire receiving
apparatus with the exception of the vertical dipoles is therefore enclosed by
metal housing.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA










National Physical Laboratory (British) Report WO/NPL-4; 26 December 1941.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
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Specifications for the Choice of the Site for a Short Wave and Medium
Wave Direction Finder Station
Title Text
AnonymousAuthor Text
International Telephone and Radio Laboratory Memo Report No. 15; 26
December 1941.
Source Text
site error, reradiation errorKeyword Text
A list of distances to objects on a direction finding site which should be







High Frequency Direction Finding in H. M. Ships. Secondary Radiation
from a Ship's Superstructure and Factors Controlling the Selection of
the Most Suitable Position for H/F D/F Aerials in Ships
Title Text
Crampton, C., Struszynski, W., and Whipple, R. T. P.Author Text
Admiralty Signal Establishment (British) Report No. M.400; December 1941.Source Text
reradiation, shipboard, calibration, HFKeyword Text
The provision of accurate and reliable HF D/F in Naval and Merchant ships for
a continuous frequency coverage 1-20 megacycles is the most difficult
technical problem in the whole field of Naval directional wireless.  The results
obtainable even after elaborate precautions have been taken are, for instance,
very much inferior to those which are obtained in H. M. ships on MF (60 -
1000 kilocycles). They are also inferior to the results which can be obtained
under some circumstances in the VHF range (30 - 300 Mc/s).  The special
difficulties in the 1- 20 Mc/s band can be explained in the following way.  In
general accurate and reliable direction finding in ships is only possible when
the D/F aerials can be placed in such a position that the secondary fields
caused by metallic objects in the vicinity are small compared with the main,
incident field.  It is also necessary for accurate work over a band of
frequencies that any secondary field present should not vary greatly for a
small change in frequency.  Considering, then, the case of MF D/F in ships, it
can be stated as a fact that if simple precautions are taken to place the D/F
framecoil in a fairly clear position, comparatively small secondary fields are
experienced.  Also, if an unfavorable position must be accepted so that the
secondary fields are large, yet owing to the fact that they are in most cases
of a type which does not change appreciably with frequency, some simple
form of electrical or mechanical compensation can be applied.  Now consider
the HF case.  In the range 1 - 20 Mc/s, i.e., 300 - 15 metres, a number of
parts of the ship's structure and rigging will successively assume the quarter
wave resonant condition as the wavelength is progressively decreased.  First
the masts, approximately 100 ft above the water-line, will resonate at a
frequency of about 2.5 Mc/s.  The various W/T aerials may have resonances
at about the same frequency.  The Bridge superstructure will resonate at
about double this frequency, i.e., 5 Mc/s and the funnels, standing about 30 ft
above the deck will be in resonance at about 7 Mc/s.  There are also
numerous other small parts of the ship which are tall enough to cause them
to resonate at other frequencies below 20 Mc/s.  Some of the structures
mentioned will assume a second, third and even higher mode of oscillation
within the working frequency band.  It is seen that any position in a ship
where HF D/F may be installed is under the influence of a complex secondary
Abstract Text
field caused by re-radiation from a large number of oscillators tuned to
different frequencies within the working range.  The question arises as to how
near to a resonant conductor a direction finder can be placed without
impairing its performance.  This matter is dealt with in some detail in
Appendix B, but for the present it will be useful to state the conclusion that at
a horizontal distance from the base of a quarter wave oscillator equal to three
times its height, a direction finder will function with errors on the resonant
frequency of the oscillator up to about 20º (or alternatively the minima may be
badly blurred).  Taking, therefore, the case of a normal ship's mast, it would
be necessary to place the D/F aerial system 300 ft away, in order that
bearings could be taken on 2.5 Mc/s, with deviations not exceeding 20º.
Again, the Bridge structure resonating at about 5 mcs will cause similar
errors if the direction finder is placed nearer than 150 ft.  The corresponding
spacing necessary in the case of a funnel is about 90 ft.  The shortest vertical
structure, which will have a natural frequency in the HF band 1-20 Mc/s, is
one about 12 ft high and the necessary distance of the D/F aerials from it
would be 36 ft.  It is observed that in order for the D/F to work with the
minimum acceptable performance, i.e., with errors not exceeding 20º on any
frequency in the 1-20 Mc/s band, the spacing requirements just stated must
all be simultaneously satisfied.  It is obviously a very difficult matter to obtain
any position near the deck of any ordinary ship or vessel where this is
possible.  The improvement which may be obtained in the site for the HF D/F
aerials by raising them above the deck is a most important matter, which is
dealt with in Appendix B, and it may be briefly stated here that raising the
aerials by a few feet clear of the deck is of little value, but a position at the top
of the tallest mast in the ship is the most favorable site that can be found.
This latter site, however, is generally occupied by R.D.F., and only in special
cases can it be made available for HF D/F.  It is to be noted that for a slight
departure from the resonance frequency of each of the structures there will be
a large change in the reradiation and therefore, in the deviation it produces.
Therefore, the possibility of making allowance for the deviation caused by
these structures requires a very exact knowledge of the frequency in use, and
also of the manner in which the curve of deviation varies for small changes in
frequency.  This introduces both the need for greater care in calibrating and
using the apparatus, and also the possibility of error.  In this respect, the
situation is different from the MF D/F case, in which the D/F aerial can be
satisfactorily sited within a few feet of a bulkhead causing errors of the same
order as in the HF case quoted above but which change very slowly with
frequency.  It is worth while noticing finally, that on passing to the VHF band,
i.e., 30-300 Mc/s, there is again the possibility of obtaining more favorable
sites for wireless directional aerials, particularly as the wavelength becomes
shorter and shorter.  There are, of course, numerous small structures in the
ship capable of reradiation on these frequencies, but in the case of such short
wavelengths there is a very much better chance of satisfying the spacing






Correlations for Polarization Errors of Bearings with the DY Direction
Finder
Title Text
National Bureau of StandardsAuthor Text
National Bureau of Standards, Radio Section, Ltr. RL:ANK I-6 R125.31K; 11
December 1941.
Source Text
dy, polarization errorKeyword Text
The deviation of a measured bearing from the true bearing cannot be assigned
wholly to the effect of lateral deviation from the great circle path unless an
instrument free from polarization error is used.  The DY direction finder is not
free from polarization error.  Formulas for the polarization error of a DY
direction finder are given.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Electronic Methods of Observation at the David W. Taylor Model Basin.
Part 3. A  Low-Frequency Transient Detector, a Depth Charge Direction
Indicator, and an Electronic  Voltage-Regulator
Title Text
no authorAuthor Text
David Taylor Model Basin, Washington, DC.,  page 20,  December 1941.Source Text
change detection, direction finding, voltage
regulators, hydrostatic pressure, transients,  depth
charges, pressure transducers, U/A reports, transient
detectors, electronic instrumentation, NTISDODXA
Keyword Text





The Calculation of Ground-Wave Field Intensity over a Finitely
Conducting Spherical Earth
Title Text
Norton, K. A.Author Text
Proc. IRE, vol. 12, p. 623; December 1941.Source Text
ground waveKeyword Text
Equations and curves are presented which simplify the calculation of ground-
wave field intensity over a finitely conducting earth for transmitting and






An Investigation of Electromagnetic Fields, and Phase Structure of an
Electromagnetic Field
Title Text
Alpert, J. L., Migulin, V. V., and Ryasin, P. A.Author Text
Journ. Tech. Physics. U.S.S.R., vol. 11, p. 7; 1942.Source Text
theoryKeyword Text
Not available.  (Written for this publication by Southwest Research, formal
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Direction Finder Developments, Bearing Indicator for Ground StationsTitle Text
AnonymousAuthor Text
Wireless World, vol. 48, p. 97; 1942.Source Text
AdcockKeyword Text
A short description is given of a Bell Laboratories D/F which uses five dipoles,
four being for direction determination and the other for providing information to
determine the sense of the bearing.  The bearing indication appears as a
straight line on a cathode ray tube screen.  A more complete description of
the equipment is given in the Bell Laboratories Record; November 1941.
(Univ. of Illinois abstract, formal literature, English language/abstract,






H.F. Automatic Direction Finder Type P.V.2Title Text
AnonymousAuthor Text
Standard Telephone and Cables, Ltd. (British) Pre-publication Bulletin 502,
Issue 3; ca 1942.
Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Installation Instructions for Model DAH, DAH-2, Intermediate Frequency
Radio Direction Finder Equipment
Title Text
AnonymousAuthor Text




Installation instructions are given for the DAH, DAH-2 intermediate frequency
direction finder equipments.  The frequency range of these units are 250 KC
to 1500 KC.  Supplementing text are photographs, drawings, metric










Federal Telephone and Radio Corporation, Newark, New Jersey, NAVShips
900, 264-IB; See Department of Commerce PB 17884; ca 1942.
Source Text
DAK, MF, crossed loop, shipboardKeyword Text
The model DAK-3 is an intermediate frequency radio direction finder
equipment using a fixed crossed loop and a sense antenna for use on board
ship.  It covers the frequency range between 250 and 1500 kilocycles.  Two
methods of bearing determinations are provided:  (1)  A manually operated
goniometer and a two-inch cathode-ray tube in the receiver provide bearing
indications by the matched-line method:  (2)  a second position on the
indication switch provides bearings by null methods, both aural and visual.
This instruction book covers installation, operation and maintenance, and
contains parts lists, tables, photographs and schematic diagrams.  The book
is not dated, but diagrams and errata sheet are dated 1944.  (Science or
engineering abstract, technical report including miscellaneous government











Collins Radio Company, Cedar Rapids, Iowa; See Department of Commerce
PB 17873; 1942.
Source Text
dab, spaced loopKeyword Text
This equipment is designed to indicate the direction of arrival of the normally
polarized component of radio waves at any frequency within the range of the
equipment (2000 to 18,100 kc).  It has a rejection ratio of 100 to 1 at a
frequency 10 kc off resonance.  Instruction book contains sections on circuit
function, installation, adjustments, operations and maintenance,
supplementary data, parts list.  Photographs, drawings, schematic and wiring






Instruction Book Scanning and Direction Finding Receiver for Land
Stations - Type CXGJ-1
Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey; ca 1942.Source Text
DFKeyword Text





Instruction Book for Scanning and Direction Finding Radio Receiver for
Aircraft Service - Model CXGJ-2
Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey; ca 1942.Source Text
airborneKeyword Text
















Preliminary Instruction Book for Model DAQ High Frequency Radio
Direction Finding Equipment Frequency Range 1.5 to 22 mc
Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey; 1942.Source Text
daq, shipboard, crossed loop, HFKeyword Text
The model DAQ high frequency direction finder employs a crossed loops and
sense antenna design for mast top mounting on a Naval surface ship similar
to the FH-3 British developed equipment.  The original DAQ equipment used
RG-24 RF transmission lines to couple the antenna to a receiving and
indicating equipment providing instantaneous visual bearing indications on a 5-
in. cathode ray tube by means of a motor driven goniometer operating at 1140
rpm.  The equipment is designed to operate for bearing reception between 1.5
and 22 mc and for reception without bearings between 1.5 and 30 mc.  The 22
to 30 mc range contains a goniometer resonance which introduces large
errors near 25 mc, however, successful bearings can be obtained throughout
this range with modification to the goniometer.  The superheterodyne receiver
uses a 445 kc IF and provides the overall system with a bearing sensitivity of
30 microvolts per meter for 20 dB signal-to-noise ratio.  The crossed loops
assembly weighs 95 pounds, is 52 inches wide and 140 inches high including
the sense antenna.  If the sense antenna and its counterpoise rods are
removed, the height of the crossed loops would be approximately 72 inches.
The maximum width of any loop of the crossed loop pair is 74 inches.  The
sense antenna which was installed concentrically at the top of the crossed
loops was used in the conventional manner through a 90-degree phase shifter
to obtain a cardioid pattern which by convention resolved the ambiguity.  The
indicator system used magnetic deflection and rotation of the sense pattern
was performed by switching the deflection amplifier outputs 90 degrees in
space in the magnetic deflection system.  The 90-degree phase shift for the
sense system was obtained by using a reactively loaded amplifier in the form
of a resonant circuit below the lowest frequency at which sense is to be
obtained.  The goniometer was a solenoid wound sine-cosine device with a
rotary output transformer.  The receiving system uses no AGC.  (Written for








(German:  D.A.L.)  See: Department of Commerce PB25250; 1942.Source Text
DFKeyword Text
This yearbook contains introductory material by various German scientists
and industrialists connected with German aviation.  It also presents the
biographies of well known honorary members and members of the German
Academy of Aeronautic Research.  Furthermore, it contains a bibliography of
literature connected with aeronautics which was published by its members
through the previous years.  The scientific part of this yearbook presents
lectures of various members of the academy during the scientific sessions in
the session period of 1941/1942.  The following problems were discussed:
On the propagation of ultra short waves and the possibilities of practical use.
Ionospheric research by J. Zenneck.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Radio Direction Finding by the Cyclical Differential Measurement of
Phase
Title Text
Earp, C. W., and Godfrey, R. M.Author Text
Standard Telephone and Cables, Ltd. (British); ca 1942.Source Text
dopplerKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English
language/abstract, document not available, detailed paper published later, see










Hochf. tech. u. Elek : akus, vol. 59, p. 63; 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Germany Academic Scientists and the WarTitle Text
Gill, E. W. B.Author Text
OCSigO; ca 1942.Source Text
historyKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Theory of the Coastal Refraction of Electromagnetic WavesTitle Text
Grunberg, G. A.Author Text
J. Phys., USSR, vol. 6, no. 5, pp. 185-209; 1942.Source Text
coastal refraction, errorKeyword Text
The boundary conditions for propagation over a discontinuity of ground are
derived, and are used to formulate an integral equation for the vertical
electrical field, which is the basis of the problem.  The special case of an
infinite straight coastline is analyzed in detail and an approximately solution
is obtained for the field at ground level.  It is shown that, after a deviation at
the coast, the direction of propagation returns asymptotically towards that of
the primary wave.  Some general arguments concerning the approximate
solution in the case of irregular small islands are given, and new formulae for
solving the integrals involved, using Bessel's functions, are derived.  No
numerical or practical results are given.  (Science or engineering abstract,











(German)  See:  Department of Commerce PB23989; 1942;Source Text
fixKeyword Text
This is a report of the "Flugfunk-Forschungsinstitut Oberpfaffenhofen."  This
study describes a method for 3 dimensional locating of radiosondes.  The
exactness of the direction finding is calculated for any combination of
positions through the average angular error.  The results obtained with this
method are presented and discussed in this study.  Photographs are
included.  (Science or engineering abstract, technical report including
miscellaneous government published material, German language/abstract,






Telefunken Patents for Direction Finding with Rotating or Reciprocating
Directional Receiving Systems
Title Text
Kummich, R., Rosenstein, H. O., and Johnske, F.Author Text
Hochf: tech. u. Elek : akus, vol. 59, p. 63; 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, formal







Direction Finding by Minimum Readings, through Interference Having
the Same Note Frequency as the Desired Signal
Title Text
Leib, A.Author Text
Hochf: tech. u. Elek : akus., vol. 59, p. 124; 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Medium-High-Frequency Visual Ground Direction FindingTitle Text
Little, D. S.Author Text
Aero Digest, vol. 40, p. 70; 1942.Source Text
HF, airborneKeyword Text
Illustrated description of Western Electric Co. direction finder apparatus
suitable for use in taking bearings on domestic air carrier aircraft; azimuth
indicating radio system, operates in 2 to 7 mc band; equipment gives a visual
indication of direction of source of any radio waves to which receiver unit is
tuned; ordinary telephone circuit connects collector system with indicating
and control equipment.  (Science or engineering abstract, trade journal,






Automatic Aircraft Navigational Dual Direction FindersTitle Text
Mc Gillivray, J. A.Author Text
Wireless World, vol. 48, p. 38; 1942.Source Text
navigationKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Arrangement for Distinguishing between the 4 Null-Points of an
Ambiguous Direction-Finder System Free from Night Effect
Title Text
Runge, W., and Gothe, A.Author Text
Hochf: tech. u. Elek : akus, vol. 59, p. 186; 1942.Source Text
spaced loop, polarization errorKeyword Text
A direction finder with two opposing switching directional antennas produces
two real (night effect free) null positions and two imaginary (disturbed by
skywave) null positions displaced 90 degrees.  In order to distinguish between
these two pairs, the voltage of the opposing, switching, directional antennas
and a voltage from an antenna placed at the geometric middle is of opposite
polarity.  This characteristic produces a receiver voltage flowing in common
with receiver (E), and one of these voltages as well as that in the receiver
appears on the monitoring instrument and synchronized by means of
switches.  By rotating the antenna system, the real null positions are
separated from the imaginary positions so that the direction of the monitored
pattern changes whenever there are equal and imaginary null points on both
sides.  (Abstract translated from the German and written for this publication
by Southwest Research, formal literature, German language/abstract,






Principles of Aeronautical Radio EngineeringTitle Text
Sandretto, P. C.Author Text
Principles of Aeronautical Radio Engineering, McGraw-hill Book Co., Inc.,
New York, N. Y., pp. 140-142; 1942.
Source Text
navigationKeyword Text
Not available.  (Written for this publication by Southwest Research, book,






Direction Finding at Medium-High Frequencies.  United Air Lines
Ground Station Direction Finder
Title Text
Sandretto, P., and Buckthal, E. P.Author Text
Proc. IRE, vol. 29, p. 604; 1942.Source Text
spaced loop, AdcockKeyword Text
Mr. Sandretto introduced the subject with a description of the early long-wave
direction finders used on commercial aircraft.  Fading and the deviation of
waves were then discussed.  The use and behavior of polarized waves were
treated.  A description was given of modern aircraft direction-finding
equipment.  For comparison purposes, pictures of earlier equipment were
shown.  These included the Adcock antenna and the goniometer.
Conventional spaced loops were then described.  The equipment used by the
United Air Lines was then described.  A double-loop antenna is employed.
The operation of the system was considered and it was pointed out that no
excessive horizontal errors have been found with it.  Although the null
indication my be obtained aurally, greater accuracy results from recording
with an inked stylus.  This recording permits ready detection of fading
conditions.  Mr. Buckthal then described the equipment in detail.  The
coaxial, coplanar loop and its advantages over the Adcock loop were
discussed.  By employing a vertical antenna and the loop, a cardioid pattern
having a sharp null is obtained.  Superheterodyne receivers using crystal
filters at the intermediate frequency to obtain high selectivity are used.
Additional selectivity is obtained by the use of filters in the audio-frequency
section of the received.  The detector is designed for operating a recorder.
The 360 degrees are spread over approximately eleven inches of arc on the
record sheet.  A special rule marked in degrees differentiates effectively
between null and maximum values.  At frequencies below 500 kilocycles, the
accuracy of aircraft direction finding varies inversely with the distance.  It
departs considerably from this inverse law at higher frequencies.  With the
double-loop system, no error exceeding 7.5 percent has been found.  (Source
of abstract unknown, formal literature, English language/USA abstract,






The Impedance of a Ground WireTitle Text
Wolf, A.Author Text
Geophysics, vol. 7, pp. 414-418; 1942.Source Text
groundmatKeyword Text
The impedance of an insulated wire stretched along the surface of the earth is
regarded as a homogeneous conductor.  It is a function of frequency and of
the conductivity of the earth.  Formulas are given for the inductance and the
resistance of such a wire which are appreciable under conditions met within
geophysical prospecting.  (Author's abstract, formal literature, English






Construction and Operating Manual for the Mobile Radio Direction
Finding Installation Fu Peil A 70 f.
Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German










Airplane and Marine Instruments, Inc., Clearfield, Penn.  See Department of
Commerce PB17875; January 1942.
Source Text
DAG, portable, HFKeyword Text
This book contains operating and maintenance instructions for the model
DAG portable radio direction finder equipment.  This is a high frequency
portable direction finder operating in the frequency range from 1.6 to 18.2 mc,
suitable for locating radio transmitters of unknown location.  It may also be
use to determine the location of receivers with respect to transmitters of
known location by triangulation and as a communications receiver for both
CW and amplitude modulated signals.  Tables, photographs and diagrams are
included.  For instruction book on later models of this equipment, see
PB17873.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Manual for the APZ5 Automatic Direction FinderTitle Text
AnonymousAuthor Text
(German)  See:  Air Document Index No. R233 F381; January 1942.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Preliminary Specification, D/F Outfit FH3Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report B132/42; January 1942.Source Text
crossed loop, HF, shipboardKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Portable Direction Finding ReceiverTitle Text
AnonymousAuthor Text
General Post Office (British) Report No. 813; 1 January 1942.Source Text
portableKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Performance of Long Range Cathode Ray H/F D/F StationsTitle Text
AnonymousAuthor Text
Operations Research Station, Headquarters, Coastal Command, Report No.
163; 5 January 1942.
Source Text
DFKeyword Text





Report on the Inspection and Calibration of W. D. Direction Finding
Station at Sutton Valence
Title Text
AnonymousAuthor Text
National Physical Laboratory (British) Report No. WO/NPL. 5; 9 January 1942.Source Text
calibrationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English














Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Final Report Embodying the Results of Investigations of a Group of
Short Wave W. D. Direction-Finding Stations
Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Short Wave Direction Finding ErrorsTitle Text
Busignies, H.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Specifications for Fixed Collector Type Radio Direction Finding
Equipment, Frequency Range 250-1500 KC, for Use with Adcock or Loop
Antennae:  RA-13A 250 B. B. Edition
Title Text
Goldstein, M. K.Author Text
U. S. Navy.  See Department of Commerce PB27448; January 1942.Source Text
shipboard, Adcock, loopKeyword Text
The radio direction finding equipment covered by these specifications is
intended for use aboard all types of vessels of the U. S. Navy or at Naval radio
shore stations.  Throughout its entire frequency range, this equipment shall
be capable of taking rapid, radio bearings on pure, modulated (pure or
complex) interrupted or keyed CW or complex modulated CW radio frequency
signals, and simultaneously delivering through the speaker or a telephone
head set, audio frequency signals, keyed or modulated in accordance with
the impressed signals.  This D/F equipment shall be capable of taking
bearings in the continuous frequency range of 250 to 1500 kc and shall be
capable of operating from a rated power source of either 110-, 115-, or 120-
volt, 55-, to 65-cycle, single phase, alternating current.  The maximum power
consumed shall be as small as possible and shall not exceed 200 watts
when operating on a 115-volt, 60-cycle power source.  Principal and
applicable sub specifications and general and construction requirements are
given.  Specifications for dimensions and weights are included.  The
component unit requirements, including the modulator-receiver unit and power-
indicator unit are given in detail, as well as the electrical specifications and
tests.  Tables and a section on definitions are included.  (Science or
engineering abstract, technical report including miscellaneous government







Radiating System for 75 Mc/sTitle Text
La Port, E. A., and Knox, J. B.Author Text
Proc. IRE, vol. 30, pp. 26-29; January 1942.Source Text
VHF, navigationKeyword Text
An improved aerial system is described, for use on civil airways stations
across Canada for the 75 megacycle cone-of-silence marker.  The field of the
new system was deduced from flight measurements of signal potentials
induced in the aircraft's receiving aerial on figure '8' courses across the marker
at altitudes from 1000 to 10,000 feet.  The results show that the new system
provides a sharper marker beam than previous systems and reduces the
orientation error.  (Science or engineering abstract, formal literature, English






Wave Collectors for Semi-Portable Radio Direction Finders for High
Frequencies
Title Text
Luck, D. G. C.Author Text
Radio Corporation of America, Camden, New Jersey; Project No. C-17, OSRD




General review of the properties of radio waves and of known direction finding
wave-collectors indicates that simple loop- or dipole-antenna direction finders
are not usefully accurate under normal conditions of high-frequency wave
propagation.  Wave-collectors consisting of spaced antennas are in principle
highly accurate.  As very rapid bearing indication is sometimes needed,
system operating without large-scale mechanical motion are preferable.
Practical accuracy of spaced-antenna fixed systems is limited by difficulty in
keeping all antennas identical and by unwanted pick-up on extraneous
conductors, such as lead-ins, essential to the antenna system.  The first
difficulty must be overcome by careful design, construction and installation.
The second can be attacked by balancing unwanted pick-up out of the output
from the complete system, through use of highly symmetrical antennas, or it
can be attacked by shielding the unwanted conductors from the incoming
waves and from the antennas themselves.  The first expedient gives rise to H-
Adcock, balanced U Adcock and spaced-loop direction finders, all of which
have already been given considerable study.  The second expedient is that of
the shielded-U Adcock, which has never been fully studied as to the nature
and extent of shield required to produce sufficiently accurate bearings on sky
waves.  To make such a study, with respect to semi-portable equipment only,
is the purpose of the present project.  Performed by RCA Research
Laboratories, Camden, New Jersey.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Investigation of the Night Effect Errors of an Automatic Radio CompassTitle Text
Norlund, R. J., Asthol, P. T., and Weihe, V. I.Author Text
AAF, Wright Field, Dayton, Ohio, Aircraft Radio Laboratory, Engineering
Report No. 322.  See Department of commerce PB6239; 8 January 1942.
Source Text
polarization errorKeyword Text
In discussions with the Chief of the Air Navigation Unit and the Direction,
ARL, more complete data on the "night effect" characteristics of the
automatic radio compass were requested.  The purpose of the study was to
investigate the "night effect" characteristics of the now standard automatic
radio compass in order to provide additional information to the service.
Incidental but valuable life test data on this newly standardized equipment
were also anticipated.  Answers to the following questions were sought:  (1)
what is the nature and magnitude of "night effect" errors on Radio Compass
SCR-269-(C) and similar low frequency equipments using both loop and
vertical antenna?  (2) at what periods do these errors occur?  (3) what is the
relation between the magnitude of the errors, and the distance from the
transmitter in each frequency range?  (4) what type of reference antenna gives
the greatest freedom from "night effect" error?  (5) how can the operator
recognize the presence of "night effect", and can a brief set of rules be
formulated to enable him to make better use of the equipment?  The test set-
up consisted of a Radio Compass SCR-269-C installed on the top of a 50-foot
wooden tower at Patterson Field, Ohio, in a region isolated from possible
sources of interference.  Twenty-four hour tests starting October 24, 1941,
were made on broadcast, and radio range stations at varying distances at
frequencies within the 200 to 1750 kilocycles frequency range of the
equipment.  Three types of reference antenna were used during the tests:  (1)
vertical red, (2) horizontal red, (3) a slightly unbalanced dipole.  The Radio
Compass SCR-269-(C) was equipped with the necessary circuits for
automatically recording the bearing position, audio output, tuning meter
deflection, and line voltage.  One circuit was used to record the bearing
position taken by the radio compass and the actual "night effect" errors.  The
additional three recorders were used to insure control of factors entering into
the unattended installation.  The circuits used for the four automatic "strip
chart" type recorders are shown on pages 3 and 4.  The power supply for the
Radio Compass SCR-269-(C) consisted of a standard 400 cps inverter driven










National Physical Laboratory, (British) Report No. RRB/C.55; 7 January 1942.Source Text
site error, ground slopeKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Preliminary Instructions for Installation and Operation of Type 50085 Low-
Frequency Loop Coupling Unit
Title Text
Toth, E.Author Text
USN, NRL, Letter Report No. RA 50A 249C; 1 January 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Instructions for Modification of Type CN 50085 Low-Frequency Loop
Coupling Units for Alternative Use with DQ or Clearing-Line Loops
Title Text
Toth, E.Author Text
USN; NRL, Letter Report No. RA 50A 252A; 6 January 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radiators for Vertically Polarized Emanations Suitable for Direction
Finding at Small Angles of Elevation
Title Text
Trentini, G. VonAuthor Text
(German:  D.L.V.) See:  Air Document Index No. R4026 F446-7; January
1942.
Source Text
low elevation angleKeyword Text





Amplifiers, Type M 1050 and M 1052 for E-Compass InstallationsTitle Text
AnonymousAuthor Text




Three pages containing two wiring diagrams.  (Written for this publication by
Southwest Research, technical report including miscellaneous government















This instruction book and its supplements cover the installation, adjustment,
operation, and maintenance of the Navy Model DAB radio direction finding
equipment suitable for use at fixed land stations to indicate the direction of
arrival of the normally polarized component of radio waves of any frequency
within the range 2000 kc to 18,000 kc.  Diagrams, drawings, tables, and
photographs are included.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






An Automatic VHF Direction FinderTitle Text
AnonymousAuthor Text









Frequency Scanning and Direction Finder ReceiverTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
117; 17 February 1942.
Source Text
scanning DF, DF, receiversKeyword Text





Jefferson-Travis Tri-Add Radio Direction Finder-ReceiverTitle Text
AnonymousAuthor Text
Jefferson-Travis, Incorporated, N.Y.C.; 20 February 1942.Source Text
receiverKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Study of Errors of Indication in Adcock Shortwave Direction FinderTitle Text
Bose, P.Author Text
(German F.F.I.) See:  Air Document Index R2667 F812; February 1942.Source Text
AdcockKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






The Limits of Usefulness of the Adcock Direction Finder with 'N' MastsTitle Text
Breuninger, H. W.Author Text
Hochf: tech u. Elek : akus., vol. 59, pp. 50-57; February 1942.  See also
Wireless Engineer, vol. 19, p. 480; October 1942.
Source Text
Adcock, multi-element Adcock, error, spacing errorKeyword Text
ABSTRACT NO. 1:  It is shown that an Adcock-aerial system consisting of n
aerials possesses a limiting frequency above which no D/F working is
possible, which is independent of n, and which is governed only by the
diameter of the whole system.  How far below the limiting frequency bearings
can be taken depends on n.  The theoretical error and the theoretical blurring
of minimum are expressed in approximate formulae and are discussed.
ABSTRACT NO. 2:  An Adcock direction finder consisting of n aerials
connected to n coils of a radio goniometer possesses an upper lim. frequency
dependent only on the dia. of the complete system.  How far below the lim.
frequency direction finding is possible depends on n.  A theoretical
investigation gives an approx. determination of errors and dulling effects, the
latter being the lim. factor for odd-numbered, and the former for even-
numbered Adcocks.  ABSTRACT NO. 3:  The limit of usefulness of the
Adcock direction finder, which has an odd number of antenna elements, in
taking bearings on shorter waves is determined by the blur.  On the contrary,
the Adcock having an even number of antenna elements if limited by the
bearing error.  In both cases, the limit is pushed towards shorter wave lengths
by increasing the number of individual antennas.  This limit is reached
practically by 10 to 12 individual antennas.  Since the sensitivity is decreased
by the elevation angle, so is the practical applicability of Adcocks with larger
number of individual antennas limited by the sensitivity rather than the blur or
the bearing error.  Since the sensitivity for z = 3.4, is only about a third of its
greatest value z = 1.84 [maximum for J1(z)], so no real advantage is realized by
increasing the number of individual antennas of the Adcock antenna system
beyond 7 or 8.  The importance of this article is the method used to connect
any number of antennas to form the figure eight pattern.  The harmonic
analysis used in Technical Report Number 7 is based upon the four-element
Adcock.  The method of using a different number of antennas suggested by
Breuninger may be modified appropriately to include any harmonic antenna
array. (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or
engineering abstract, Abstract No. 3 - source unknown, formal literature,






Comparison of Direction Finding Accuracy between the Intersection and
the Minimum D/F Methods
Title Text
Franz, K.Author Text
(German: Telefunken); 10 February 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Radio Direction Finding Errors with Horizontally and Vertically
Polarized Waves at a Wavelength of 2.2 Meters
Title Text
Horner, F.Author Text
National Physical Laboratory (British) Report No. RRB/C.44; 9 February 1942.Source Text
VHFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










(German D.L.H.) See:  Air Document Index No. R2667 F812; February 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Test of Radio Set SCR-551-T1 (Frequency Range 2 to 8 McTitle Text
Moore, C. B.Author Text
Signal Corps, Engineering Laboratory, Eatontown, Report No. 761 (Coles: D/F
Group); 18 February 1942.
Source Text
ArmyKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Design of Short Wave Radio goniometerTitle Text
Pressey, B. G.Author Text
National Physical Laboratory-Radio Department; 12 February 1942.Source Text
goniometerKeyword Text
The paper describes a design of tight coupled screened goniometer suitable
for operation on the short wave band (15-100 meters).  After consideration of
the principles of design, a detailed description and scale drawings of the
instrument are given.  Four models are described each having windings
suitable for operation over a section of the wavelength band.  The performance
of the goniometers was determined by measurement of the instrumental
errors at the quadrantal and octantal points at wavelengths I in the working
band of each mode.  These measurements were made without reference to
any external apparatus by interconnection of these coils.  In all models the
quadrantal error is not greater than ¼ degree, while the octantal error has
values between  1/8  degree and 1 degree.  The coupling factor is







Direction Finding Equipment Peil G VITitle Text
AnonymousAuthor Text
(German: Telefunken); March 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Radio Direction Finding Equipment DAJTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Contract
date; March 1942.
Source Text
daj, dal, dan, dao, Adcock, HF, U AdcockKeyword Text
The DAJ is a high frequency land based Adcock direction finder providing
instantaneous bearings derived from a goniometer throughout the range of 1.5
to 30 mcs.  The equipment is composed of four independent antenna arrays
designated DAL, DAM, DAN, and DAO.  These four-element Adcocks with a
central sense antenna are all of the sealed U type.  (Written for this






Preliminary Instruction Book for Model DAK-1 Radio Direction Finding
Equipment, Frequency Range 250-1500 KC
Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey.  See
Department of Commerce PB17479; March 1942.
Source Text
dakKeyword Text
The Model DAK-1 Intermediate-Frequency Radio Direction Finder Equipment
is a type of direction finder, using a fixed crossed loop for use on board ship.
The equipment is designed and mounted to withstand the effects of vibration,
gun-fire, shock, pitch and roll ordinarily encountered in naval service.  It is
finished in oven-baked grey scratch proof wrinkle enamel.  Three methods of
bearing determinations are provided:  (1) instantaneous visual bearing
indications are possible with a minimum of operational time and attention
through the use of a cathode-ray tube and a motor-driven goniometer.  The
indications are continuous and automatic with simultaneous monitoring of the
receiver signal for CW, modulated and keyed CW signals.  Indications are
given on the face of a 5-inch cathode-ray tube to which is fitted an edge-
lighted 300º azimuth scale circumscribing the screen.  By this method
bearings may be obtained as quickly as the various stations can be tuned in;
(2) a manually operated goniometer and a two-inch cathode-ray tube on the
receiver provide bearing determination by the matched-line method; (3) aural
or visual null bearings can be taken with the same goniometer.  (Author's







Radio Direction-Finder InstallationTitle Text
AnonymousAuthor Text
(German: R.L.M.) See:  Department of Commerce PB56906; March 1942.Source Text
DFKeyword Text
This is a manual giving calibration test for direction-finding installations.
(Science or engineering abstract, technical report including miscellaneous







Polarization Error Test of CXAL Direction FinderTitle Text
AnonymousAuthor Text
National Bureau of Standards and Collins Radio Co., Cedar Rapids, Iowa, 10
March 1942.
Source Text
polarization error, spaced loop, Adcock, cxalKeyword Text
Since a satisfactory local oscillator test for polarization error in Adcock
direction finders had been developed at the Bureau of Standards in connection
with the N.D.R.C. program, it was desirable that a similar test be devised for
the CXAL equipment.  With the cooperation of the Navy Department and the
Bureau of Standards, Mr. K. A. Norton, of the Federal Communications
Commissions, came to Cedar Rapids, February 23, 1942, to consult on the
development of this test at the Collins Radio Company plant.  This report
summarizes the preliminary test made, the test procedure developed by Mr.
Norton and members of the Collins Radio Company engineering staff, and the
results.  The CXAL equipment is of the spaced vertical loop type in which an
on-bearing indication is obtained by phase comparison of two receiver out-put
voltages.  Although the receiver inputs are alternately connected and cross-
connected to the two collector loops, each receiver is connected to only one
loop at a time.  Each loop is tuned by its own tuning condenser and coupled
to a 75 ohm transmission line by an electrostatically shielded transformer.
The transmission lines are connected to the receivers through a mechanical
commutator which performs the switching operation.  The equipment is
housed on the second floor of a building, with the center of the collector loops
14.3 feet above ground.  The spacing between collectors is 16 feet.  Power
transformer and heater circuits are installed on the first floor.  An electrostatic
shield of grounded radial wires is located between the first and second floors
to reduce the disturbing electric field of these circuits, although some






Polarization Errors of the SCR-551 Direction FinderTitle Text
AnonymousAuthor Text
Radio, Section, National Bureau of Standards, Letter:HL;ANK I-6 R125.31M;
12 March 1942.
Source Text
polarization error, ArmyKeyword Text
The polarization errors of the SCR-551 direction finder were measured by
means of the method given in the National Bureau of Standards November 15,
1941 "Progress Report."  The applicability of the method to this direction
finder is critically discussed.  It is shown that the polarization errors are
practically identical for the two modes of operation of the SCR-551, namely its
operation as an aural null and as a switched-cardioid instrument.  This
similarity arises because the D/F bearing is taken, in the switched-cardioid
method, by rotating the antenna system until the differential output voltage of
the H-antenna is zero (or approximately as in the general case).  The
polarization errors are given for both methods of operation as a function of
down coming angle and average ground constants for 2.5, 5.0, and 7.5 Mc.
The errors increase very rapidly with angle of elevation.  The standard wave
errors are 12.3º, 14.2º, and 19.7º at 2.5, 5.0, and 7.5 Mc over average ground,
respectively.  For these same frequencies the vertical to horizontal pickup
ratios are 2.45, 4.73, and 5.14 while the corresponding values of εo, the
polarization error for horizontal wave incidence, are 22.2º, 11.9º, and 11.0º.
The values of the pickup ratios and of εo are measures of the D/F performance
which are independent of the ground constants, while the standard wave error
is not.  This report covers the results of work done by the National Bureau of
Standards on the U.S. Signal Corps direction finder, type SCR-551-T1,
located at Fort Monmouth, N.J.  Both a theoretical and experimental analysis
of the polarization errors of this direction finder were made.  Both the aural
null (or visual null) and switched-cardioid modes of operation of the direction
finder are treated.  Reference is here made to the November 15, 1942
"Progress Report on High-Frequency Direction Finder Apparatus Research" of
the National Bureau of Standards for a discussion of the method used in
determining direction finder polarization errors.  (Author's abstract, technical
report including miscellaneous government published material, English
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AnonymousAuthor Text
(German: R.O.L.) See:  Department of Commerce PB167744; April 1942.Source Text
DF, MFKeyword Text
This equipment serves primarily for locating modulated and unmodulated
transmitters in frequency range between 75 and 3333 kc.  It is easy to
dismantle and reassemble.  The document contains a detailed description,
operating and servicing instructions, and parts lists.  Photographs, drawing,
and graphs included.  (Science or engineering abstract, technical report
including miscellaneous government published material, German
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AnonymousAuthor Text
(German: R.O.L.) See:  Department of Commerce PB L67780; April 1942.Source Text
DFKeyword Text
This document is a manual for the radio-beacon and direction-finding
equipment Fu-Peil-A 1/ortsf. and contains the description of its principle,
construction, and operation.  Drawings, photographs, parts list, and diagrams
included.  (Science or engineering abstract, technical report including
miscellaneous government published material, German language/abstract,
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Polarization Errors of the W.E.-C.A.A. Direction FinderTitle Text
AnonymousAuthor Text
National Defense Research Committee, Division 13, National Bureau of
Standards Report:  HL: ANK I-6 R 125.31n; 20 April 1942.
Source Text
polarization errorKeyword Text
The polarization errors of the W.E.-C.A.A. direction finder were measured by
means of the method given in the National Bureau of Standards November 15,
1941 "Progress Report."  This direction finder makes use of two fixed H-
antennas at right angles to each other and gives a unidirectional bearing
indicated on the screen of a cathode-ray oscilloscope.  The derivation of the
polarization errors for this system is given.  This analysis shows that the
unwanted antenna response causes the sideband and carrier branch voltages
to be out of phase thus decreasing the output of the detector stage of the
receiver.  The polarization error thus varies with the relative phase of the
wanted and unwanted antenna response voltages, the maximum polarization
error occurring when the output voltages due to the parallel and perpendicular
components of the incident wave are in phase.  The maximum polarization
errors are given as a function of down coming angle and average ground
constants for the airline frequencies of 3285, 4937.5, and 6210 kc.  The
corresponding vertical to horizontal pickup ratios are 1.7, 3.6, and 6.0 while
the values of εo, the polarization error for horizontal wave incidence, are 30º,
15º, and 10º.  Similarly, the corresponding values of the standard wave error
are 42º, 37º, and 34º.  These values must all be considered as
approximations only.  Calculations show that the polarization errors of this
direction finder would be decreased by one half by decreasing the height of
the center of the antenna system to approximately one-half its present value.
Since this height is now 36.5 feet it would appear that a reduction in height
would be feasible although a cut by a factor one-half would entail decreasing
the length of the D/F dipoles.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA
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Directional Properties of Loop Antennas While Receiving a Given
Number of Signals of Equal Wave Length
Title Text
Esau, A.Author Text
(German: D.A.L.) See:  Air Document Index R3438 F330; April 1942.Source Text
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Not available.  (Written for this publication by Southwest Research, technical
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(German) Field Information Agency, Technical, Join Intelligence Objectives
Agency, Report 753: IIIC/3160; April 1942.
Source Text
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Report on British High Frequency Direction Finders as Used Ashore and
Afloat in the Royal Navy
Title Text
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Not available.  (Written for this publication by Southwest Research, technical
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Investigation of Compensation in Direction FindersTitle Text
Pettit, J. M.Author Text
An Investigation of the Compensated Loop Direction Finder for Elimination of
Polarization Errors (Night Effect), Contract No. NDCrc-159 with Leland
Stanford Junior University, Stanford University, California, report dated 7 April
1942, for Communications Section, National Defense Research Committee of
the Office of Scientific Research and Development.
Source Text
compensated loop, polarization errorKeyword Text
In this report is described a system for elimination or reduction of night effect
and similar polarization errors of loop direction finders.  These polarization
errors are produced by the horizontally polarized component of down coming
waves arriving at the loop, and it is proposed to neutralize this undesired
voltage by means of the voltage obtained from an auxiliary horizontal
compensating antenna mounted on the loop structure and rotating with it.  A
basic feature of the system is the provision of a coupling network, in which an
initial adjustment of magnitude and phase can be made for neutralizing the
voltages for a particular direction-finding installation.  Attempts by previous
investigators, whose proposal depended upon perfect ground reflection, and
which did not allow for adjustment of phase in the compensating circuit, have
not yielded the promising results of the more generalized attack which is
presented here.  The initial compensating adjustment depends upon the
ground-reflection conditions in the vicinity of the transmitter, the wavelength,
height above ground, relative size and location of the loop and horizontal
antenna, and angle of incidence of the wave.  It is shown that once the proper
initial adjustment has been made for a given installation there is a wide range
of operating conditions, such as angle of incidence and wavelength, wherein
the compensation will remain nearly perfect.  A thorough theoretical analysis
and investigation is presented, from which numerous important limits of
practicability of the system can be predicted.  It is concluded that the system
can function at short waves as well as at long, and calculations are included
for a range of one to 1000 meters.  The system will function for locations on
any type of soil having moderate conductivity, including "dry soil" of 10-11
e.m.u..  The system does not appear applicable to aircraft installations where
either would be extreme changes in soil types while flying over water and
various types of terrain.  Another limitation on aircraft application is the
inadequacy of the system to maintain compensation over large variations in
height above ground.  The system works best at fixed heights which are small
compared to a wavelength (λ/10 or less).  Extensive field tests have been
performed which demonstrate the validity of the theoretical analysis by
Abstract Text
comparison between calculated and experimental results from various types
of experiment.  An actual demonstration of the application of the system to a
commercial direction finder is reported.  The source of signals was an
elevated transmitter, with a short dipole antenna which could be rotated to
provide horizontal, vertical, or intermediate degrees of polarization of the
radiated wave.  Without compensation the direction finder gave bearing errors
ranging form 0º to 90º, depending upon the relative amounts of horizontal and
vertical components in the down coming wave.  An initial adjustment of the
compensating system reduced all the errors to 0º, even for horizontal
components much larger than the vertical component.  It was not within the
scope of the project to produce a completely developed, working model, and
hence the demonstration was performed for only a single frequency and angle
of wave incidence.  It is felt that this type of compensation system can give
direction-finder dependability with a small, compact loop antenna that will be
as good as that of the larger Adcock antenna, and should be applicable to all
fixed installations and all mobile installations except aircraft.  (Author's
abstract, technical report including miscellaneous government published
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Instructions for Model DZ-2 Aircraft Radio Direction Finder EquipmentTitle Text
AnonymousAuthor Text




the Model DZ-2 Aircraft Radio Direction Finder Equipment consists
essentially of a rotatable loop antenna, a radio receiver, and a dynamotor-
filter.  The equipment is intended for installation in all types of Naval heavier-
than-air aircraft whose space limitations are such as to permit access for
operation of the receiver and loop controls, and which, by absence of closed
loops or other obstructions, permit successful direction finding.  The
equipment is designed for operation from an aircraft's 24-volt battery and
serves either for radio reception or for direction finding.  The Model DZ-2
equipment differs from the Model DZ-2A only in respect to the position in
which the loop antenna is mounted.  The loop antenna consists of the Loop
Antenna Assembly, Type CRV-69065, and the Loop Drive Assembly, Type
CRV-69064.  The Loop Antenna Assembly is comprised of two center-tapped,
shielded loop windings contained within a streamlined, waterproof housing.
One loop winding is mounted inside of the other, and the two windings are so
adjusted that their planes intersect at an angle of 90 degrees in order to
prevent intercoupling.  The inner winding is used for reception on frequencies
between 100 kc and 1750 kc, the outer on frequencies between 15 kc and 70
kc.  The two windings are rotated as a unit by a central shaft actuated by
means of the loop drive assembly.  The loop drive assembly consists of an
azimuth scale, handwheel and brake assembly, and the loop drive extension.
One end of the loop drive extension fastens securely in the base of the loop
antennas assembly.  The loop antenna assembly is intended to be rigidly
mounted on the fuselage of the aircraft, the loop drive extension protruding
down through the skin of the aircraft, serving as a support for the loop drive
assembly.  Bearings are ready by means of one of two indices and azimuth
scales.  The proper index and scale are at all times automatically selected by
means of a relay.  A vernier drive and brake are incorporated to permit minute
adjustment and locking of the loop antenna in any desired position.  The
Radio Receiver, Type CRV-46152, covers in six bands frequencies between
15 kc and 70 kc and between 100 kc and 1750 kc.  On frequencies below 200
kc the selectivity characteristic of the receiver is very sharp, adapting it
primarily for the reception of cw or low-frequency tone-modulated signals.  On
frequencies between 200 kc and 1750 kc the selectivity characteristic is
sufficiently broad to permit reception of either voice or tone modulated signals.
Abstract Text
 The receiver is shock-mounted by means of the Receiver Mounting Base.
(Author's abstract and Written for this publication by Southwest Research,
technical report including miscellaneous government published material,
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Not available.  (Written for this publication by Southwest Research, technical
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Demagnetizing Factors of RodsTitle Text
Bozorth, R. M., and Chopin, D. M.Author Text
Journal of Applied Physics, vol. 13, no. 8, pp. 320-326; May 1942.Source Text
ferrites, loop coreKeyword Text
A chart is constructed for converting the apparent magnetic permeability to
the true permeability of cylinders of any given ratio of length to dia.  The
curves are based on previous calculations in which account was taken of the
variation of the demagnetizing factor with permeability, but in which the
permeability was assumed const. over any one cylinder.  The flux distribution
has been determined experimentally in several cylinders, and as the field
acting on the specimen is increased from zero, the positions of the effective
poles have been found to move toward the middle of the rod until (if the
permeability is sufficiently high) they are located about 0.7 of the distance
from the middle to the ends, and then to move toward and approach the ends
as the permeability declines in high fields.  (Science or engineering abstract,







The Test of a Marine Short Wave Direction FinderTitle Text
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This report discusses calibration tests of a short wave Marine D/F.  These
tests were made on board a destroyer.  (Written for this publication by
Southwest Research, technical report including miscellaneous government
published material, English language/USA abstract, file number 375,






Report on Trials of Wireless D/F Equipment in H.M. Submarine GRAPHTitle Text
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Jansky, K. G.Author Text
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Engineer, vol. 173, p. 360; May 1942.Source Text
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Field Tests of RCA Horizontal Loop Direction Finder within the
Frequency Range of 5 to 10 Megacycles
Title Text
Seligman, J.Author Text
Signal Corps Engineering Laboratory, Eatontown: Eng. Rpt. 768 (Coles: D/F
Group); 29 May 1942.
Source Text
horizontal loopKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English
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German Aircraft RadioTitle Text
AnonymousAuthor Text
Electronic Engrg., vol. 15, pp. 8-12 and 36; June 1942.Source Text
DFKeyword Text
The FU.G. 10 set is described; it includes intercommunication, s.w. and l.w.
on 4 spot frequencies, with a power output of 65W and a receiver sensitivity of
50 mW for lµV input; direction finding; blind-approach equipment and l.w.
pulse transmitter to assist bearings.  The receiver a.f. circuits include iron-
dust-cored inductances.  Other sets briefly described are the FU.G.16 and 2
emergency transmitters.  (Science or engineering abstract, trade journal,
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Not available.  (Written for this publication by Southwest Research, technical
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Progress of Continued Research and Development of Polarization Errors
in Short Wave Direction Finding
Title Text
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Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Ultra-High Frequency Radio Compass for AircraftTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
132; 5 June 1942.
Source Text
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Polarization Errors of a Direction Finder with Spaced Loop AntennasTitle Text
AnonymousAuthor Text
U.S. Bureau of Standards, Radio Section, Report No. LMP: ANK I-1
R125.310; 25 June 1942.
Source Text
spaced loop, HF,Keyword Text
This report presents the work done by the National Bureau of Standards on a
high-frequency direction finder with spaced loop antennas.  A major purpose
was to compare results with horizontal and vertical orientation of the loop
antennas.  The loop antenna system used was a United Air Lines model,
which had normally been used with the loop antennas vertical.  The method of
measurement involves the use of a local transmitter a few feet above the
ground.  The transmitting antenna is adjustable so that either vertical or
horizontal polarization of the radiated field may be produced at the direction
finder.  A field intensity meter is required to measure the various components
of the radio field at the direction finder.  The voltage developed at the output of
the antenna system is measured by the substitution method.  A standard
voltage generator is substituted for the antenna at the input terminals of the
radio receiver, and the equality of the two voltages is indicated on an output
meter.  The details of the test procedure required some modification over
those employed in the method of testing the dipole types of D/F antennas.
Interpretation of measurements of response patterns of the spaced vertical
coaxial type loop antenna system was found to be complicated by parallax
pickup when a local transmitter was used to generate the radio waves.
Polarization errors were calculated from measured values of k and h, the
pickup factors of the antenna corresponding to the unwanted and wanted field
components, respectively.  These errors were calculated for three D/F heights










Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
139; 27 June 1942.
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National Physical Laboratory (British) Report No. RRB/C.51; 1 June 1942.Source Text
shielded loop, screened loop, effective heightKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Performance of the British FH-3 and the International Telephone and
Radio Laboratories Crossed Loop Type High Frequency Direction
Finders (Aboard USS Corry DD463)
Title Text
Goldstein, M. K.Author Text
NRL Report R-1896.  See also Department of Commerce PB109515; June
1942.
Source Text
crossed loop, shipboardKeyword Text
62 page report, including photographs, diagrams, graphs and tables covering
the following equipment:  (1) FH-3 direction finder; (2) HF radio direction
finders and (3) radio direction finder loop antennas.  (Written for this
publication by Southwest Research, technical report including miscellaneous
government published material, English language/USA abstract, document






The Proximity Effect of a Metallic Fence on a Navy Model DT Direction
Finder
Title Text
Goldstein, M. K.Author Text
NRL Report No. R-1890.  See also Department of Commerce PB17569; 19
June 1942.
Source Text
dt, site error, fence error, HFKeyword Text
This report covers the work done thus far in investigating the proximity effect
of metallic fences on a Navy model DT direction finder.  The direction finder,
fence section and local transmitter that were employed for this purpose is
described and shown.  Following this, curves are given showing the proximity
effects of the fence section on the bearing deviations taken; on a local
oscillator with the various controllable polarizations, local transmitting stations
and transmitting stations at great distances.  Also reported are the
pronounced proximity effects on the bearings when resonant conductors were
employed.  The results of these tests show that in so far as bearings on local
or distant stations are concerned in the frequency range of 2.5 to 28 mc, the
worst effect contributed by a continuously bonded metallic fence did not
produce deviations much greater than 4 to 5 degrees nor appreciably broaden
the bearing minima.  The worst fence proximity effect generally appeared near
the highest operation frequencies (28 mc) and could be rapidly reduced by
decreasing the frequency or increasing the fence to direction finder spacing.
Conclusions, recommendations and bibliography as well as photographs and
graphic data are included.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






The Performance of the British FH3 and the International Telephone and
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Title Text
Goldstein, M. K.Author Text
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Land Influences in Direction-Finding with Metric WavesTitle Text
Guyenot, E.Author Text
Hochf: tech. u. Elek : akus., vol. 59, pp. 162-168; June 1942.  See also
Wireless Engineer, vol. 19, p. 578; December 1942.
Source Text
VHFKeyword Text
ABSTRACT NO. 1:  A description of experiments with a half-wavelength loop
in determining direction of incidence and polarization of arriving radio waves.
The author summarizes with some general observations on errors in direction
finding in the presence of reradiating objects.  ABSTRACT NO. 2:  The plane
of polarization remains unchanged only with vertically or horizontally polarized
radiation.  Piloting is possible for distances of 30 km and more with and
without the possibility of direct sight.  With inclined plane of polarization the
influence of reflecting surfaces leads to errors, but this effect may be used for
approximate determining the permittivity of the soil and the relation between
conductivity and frequency.  A special reflector method is described for
determining the main direction of incidence in an interference field.  (Abstract
No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or engineering







H.F. Direction Finder ResearchTitle Text
Jansky, K. G.Author Text
Bell Telephone Laboratory, N. Y. C., Project C-16; 1 June 1942.Source Text
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Not available.  (Written for this publication by Southwest Research, technical
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Additional Equipment of the Automatic Pilot K4u for Switching in the
Direction Finder Station 5
Title Text
MetscherAuthor Text
(German: Siemens) See:  Air Document Index No. R2201 F452; June 1942.Source Text
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Ionospheric and Field Intensity Measurements at Louisiana State
University, July 1, 1941 to June 30, 1942
Title Text
Parkinson, T.Author Text
Office of Scientific Research and Development (OSRD) Report No. 715;  See
also Department of Commerce PB L87779; 30 June 1942.
Source Text
ionosphereKeyword Text
The two projects included in this contract were concerned with the continuous
measurement of field intensities of selected radio transmitting stations and
the regular recording of ionosphere reflections, respectively.  The systems
involved in the two projects were essentially those used by the Bureau of
Standards for similar work, and the analysis of data has been conducted
according to their recommendations.  Much of the apparatus utilized had to
be purchased and assembled, thus involving delays, which were added to in a
number of instances by failure of defective parts and by unanticipated
problems.  The extremely high static level of this latitude added a serious
difficulty and called for special treatment.  The major problems of securing
satisfactory data have now been solved, field intensity data has been reported
regularly for many months, and ionosphere reflections have been recorded
regularly for several months but still lack satisfactory calibrating
arrangements.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA
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EFB2 Electrical Remote Control Apparatus (for G 5 Direction Finder)Title Text
AnonymousAuthor Text
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Translation No. 274; 13 July 1942.
Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, Japanese






Summary of British Direction Finding SystemsTitle Text
Blodgett, E. D.Author Text
National Defense Research Committee, Division 13, Section C-1 National
Bureau of Standards; 6 July 1942.
Source Text
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ABSTRACT NO. 1:  This report covers the British Direction Finding equipment
and typical installations in use by the Services and outlines developments
which are being undertaken by various laboratories.  It is the purpose of this
report to describe the Direction Finding Equipment in use at the present time,
and certain proposed developments.  It is believed that the operational uses
are thoroughly understood by military personnel and these have been omitted,
except where a general reference serves to illustrate a necessary point.  In
estimating the value of certain equipments in respect to our requirements, it
should be remembered that fixed, rather than mobile, equipment satisfies
many conditions peculiar to a defensive location.  The development of a few
units having certain fundamental limitations which confine their use to
bearings obtained from direct or ground waves has been an engineering
compromise resulting from the necessity to rapidly utilize available means.
Difficulties encountered by the lack of electrical perfection, however, can be
overcome in many instances by intelligent operation.  The amount of
information thus made available depends upon careful thinking on the part of
the research and intelligence organizations which are closely linked with the
operating establishments.  ABSTRACT NO. 2:  The report table of contents
includes the following listings:  medium and high frequency loops and high
frequency Adcocks of the buried U type, cathode ray tube indicators, dot-lock
ray separation methods, VHF Adcocks of the H type, spaced loops, crossed
loops, sites, ground mats, standard wave error, and other miscellaneous
listings not repeated here.  The report also describes a system employing
four spaced loops which was considered and abandoned as fundamentally
incorrect.  In the system considered, the plane of each loop was parallel.  The
planes of one set of loops were parallel to the supporting cross arm and the
plane of the second set was at right angles to the second supporting arm.
The magnetic linkage from the supporting pedestal, as well as the linkage
from the cross arms, coupled unequally into each loop pair.  (Abstract No. 1 -






Hallen's Theory for a Straight, Perfectly Conducting Wire, Used as a
Transmitting or Receiving Aerial
Title Text
Bouwkamp, C. J.Author Text
Physica's Grav., vol. 9, pp. 609-631; July 1942.Source Text
theoryKeyword Text
Hallen's general theory is simplified for the case of a straight uniform wire of
infinite conductivity.  From Maxwell's equations and the boundary conditions
at the surface of the wire, the current distribution and hence the antenna field
can be computed.  The large constant Ω(=21 of (21/a), where 21 and 2a are,
respectively, the length and diameter of the wire), is involved in a fractional
formula for the antenna input impedance, both the numerator and denominator
being given by power series in Ω -1.  Numerical values of the coefficients of Ω -1
and Ω -2 are given, so that for 0 < 2π 1/λ < 5, the antenna impedance can
easily be computed (Ω > 10).  The wavelength and radiation impedance at the
first and second point of resonance are given, the calculations including the
second-order corrections for the finite diameter of the wire.  If used as a
receiving antenna, the wire is supposed to be parallel to the incoming electric
field.  An antenna form factor is defined.  The loaded receiving antenna
behaves as a generator with internal impedance equal to the input impedance
of the wire when used as a transmitting antenna.  (Source of abstract







Ultra-High-Frequency Radio-Range and Marker Receivers for AircraftTitle Text
Builder, G. and Downes, J. G.Author Text
Amal. Wireless Aust., vol. 6, no. 1, pp. 1-15; July 1942.Source Text
airborneKeyword Text
A description is given of a receiver and associated equipment for use in
aircraft to give visual and aural reception of radio-range and marker-beacon
signals.  (Science or engineering abstract, formal literature, English
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Admiralty Signal Establishment (British) Report M.435; July 1942.Source Text
sense, shipboardKeyword Text





A Note on the Application of Spaced Loop HF D/F in H.M. Ships
(Present State of Development)
Title Text
Crampton, C., Struszynski, W., and Mloduchowski, J.Author Text
Admiralty Signal Establishment (British) Report No. 433; 20 July 1942.Source Text
spaced loop, polarization error, FH3, FH4, HF,
shipboard, shipboard skywave
Keyword Text
(1) The existing HF D/F Outfits for the type FH3 and FH4 fitted in H.M.  Ships
are giving fairly satisfactory results as far as bearings and sense finding on
the ground wave are concerned.  Their accuracy is fairly good on some
frequencies and in some sectors of relative bearing.  (2)  The antenna used in
these outfits is ordinary crossed loop system which gives large polarization
errors when sky wave is present.  (3)  The only criteria for discrimination
between ground and sky wave are increased of blurring, fading of signal and
variation of bearing which are generally rather difficult for operators to detect.
(4)  Investigations are being carried out in several directions to develop
improved HF D/F apparatus for H.M. Ships and among these a certain
amount of work has been done in connection with spaced loops.  The two
main objects of this work have been to ascertain:  (i)  What design of spaced
loop system is most suitable for the purpose; (ii) What advantages are to be
gained in performance and operation over the present ordinary crossed loop.
(5)  The spaced-loop D/F system provides an arrangement which will give
accurate bearings on the sky wave as well as on the ground-wave; i.e.,






On High Frequency Technique and Aviation Radio ResearchTitle Text
Daser, F. M., Zisler, J., and Berndorfer, F.Author Text
(German: D.L.V.); OP-32-F2-E-1847-46; July 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






High-Frequency Direction Finder Apparatus Research by National
Bureau of Standards, 1941-1942
Title Text
Diamond, H., Lyons, H., Lifschutz, H., and Poast, L. M.Author Text
Communications Section, National  Defense Research Committee of the
Office of Scientific Research and Development, National Bureau of Standards,
Washington, D. C., Project No. C-18; See Department of Commerce
PB110897; 1 July 1942.
Source Text
spaced loop, polarization error, history, earth
constants, dy, cxal, Army, scr-551
Keyword Text
194 page report investigating the characteristics of direction finders,
particularly polarization errors, both theoretically and experimentally.  A study
was made of the polarization of ionospheric radio waves and the effect of
fading and ground reflection on the polarization of the total field at the
direction finder determined.  Optimum antenna heights for direction finders
were determined.  General expressions were derived for the polarization errors
of any direction-finder antenna system.  A method of measuring ground
constants and its application to direction-finder site problems were developed.
 It was shown that the polarization error depended on the pickup ratio, h/k,
where the pickup factors, h and k, were fundamental constants of the antenna
system, determined experimentally.  The "horizontal wave error", εo, defined in
the usual case by tan(e(0))=k/h,  was proposed as a figure-of-merit for
polarization error in direction finders.  It is independent of the ground
constants or the height of the direction finer above the ground.  A knowledge
of the pickup ratio allows the determination of the maximum polarization
errors of a direction finder (for any downcoming wave); the technique hitherto
used for Barfield's "standard wave error" has neither of these advantages.
Experimental techniques were developed for determining the horizontal wave
error, and its value was determined for a number of direction finders.  The
values (averaged over the frequency ranges covered) were:  W.E.-C.A.A., 25º;
SCR-551, 15º; Navy DY and Experimental H, 10º; Collins CXAL and spaced
vertical loop antenna, 5º; spaced horizontal loop antenna, 2º.  Direction
finders using loop-antenna elements were found to be inherently easier to
balance and shield to reduce polarization errors than direction finders using
open-antenna elements.  The spaced horizontal loop-antenna D/F was found
to have low susceptibility to site errors caused by local reradiation.  The
spaced horizontal loop-antenna D/F, provided its height above ground is not
too far from a quarter wave length (or an odd multiple thereof), has the least
polarization errors of all the types tested. (Author's abstract, technical report
including miscellaneous government published material, English
Abstract Text





Theory of Reversed HomingTitle Text
Green, A. L.Author Text
Amal. Wireless Aust. Techn. Rev., vol. 6, no. 1, pp. 43-58; July 1942.Source Text
homingKeyword Text
The theory of reversed homing indicates that errors in flight may be restricted,
provided that suitable conditions are observed.  These conditions involve the
avoidance of head winds, and the use of a sufficiently long base line; i.e.,
distance between radio transmitter and start of flight.  (Science or engineering







Limiting Accuracy of Long Distance D/F and Range DeterminationTitle Text
Handel, P. VonAuthor Text
Field Information Agency, Technical, Joint Intelligence Objectives Agency,
Reports 753:IIIC/3164; 677, Report 136; and No. 753IIC/106; 10 July 1942.
Source Text
navigation, rangeKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German








Hochf: tech. u. Elek : akus, vol. 20, p. 28; July 1942.  See also Wireless
Engineer, vol. 20, p. 37; January 1943.
Source Text
fix, navigation, inverse loranKeyword Text
Position-finding by pulse transmission to two receiving/transmitting station
and measurement of the two path times.  (Univ. of Illinois abstract, patent,










Field Information Agency, Technical, Joint Intelligence Objectives Agency
677, Report 52; August 1942.
Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Description and Operating Manual for the Stationary Radio D/F
Installation Fu Peil A 50b
Title Text
AnonymousAuthor Text




This is a technical manual dealing with the permanent (stationary) direction-
finding installation Fu Peil A 50b.  Abstract prepared at Headquarters Air
Material Command, Wright Field, Dayton, Ohio.  (Science or engineering
abstract, technical report including miscellaneous government published






Direction Finding Receiver 'Martha 1 b'Title Text
AnonymousAuthor Text




This document is a parts list for the direction finding receiver "Martha 1 b".
The abstract was prepared at Headquarters, Air Material Command, Wright
Field, Dayton, Ohio.  (Science or engineering abstract, technical report
including miscellaneous government published material, German










(German) See:  Air Document Index No. R2113 F809; August 1942.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Test Manual for the Test Transmitter 'Oskar'Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Technical Manual - Radio Set SCR-255Title Text
AnonymousAuthor Text
U.S. War Department Technical Manual No. 11-861.  See also Department of
Commerce PB22014; 28 August 1942.
Source Text
HF, DF, ground station, aural null, AdcockKeyword Text
This operating and maintenance manual covers a semiportable, ground-
station radio direction finder covering the frequency range of 550 kc to 30 mc.
It is designed to operate as an aural null direction finder employing a rotating
Adcock antenna system.  Parts lists, dimensional drawings, photographs,
and diagrams are included.  The manual was published by Wilcox-Gay






H/F D/F Afloat.  Discrimination Between Ground and Sky Wave and
Range-Estimation
Title Text
Crampton, C., and Whipple, R. T. P.Author Text
Admiralty Signal Establishment (British) Report M446; August 1942.Source Text
fix, range, SSL, polarization error, shipboard, skip,
groundwave, skywave
Keyword Text
At present, the principal potential value of HF/DF afloat is for the location of
enemy submarines.  The operational requirement is for apparatus that will
indicate with certainty and with the highest possible angular accuracy the
direction of these enemy vessels by means of the D/F bearings taken on their
W/T transmissions made at the time of sighting a convoy or at other times;
the least maximum-range required for the apparatus is 20 - 30 miles.  The
only shortcoming resides in inability to discriminate with certainty between
transmissions within the range above and those at greater distances.  The
object of the present report is to state the existing position of the work which
is being done with a view to enabling H/F D/F operators to decide with
certainty whether bearings taken are those of short or long distance
transmissions, i.e., whether the bearing is free from error due to sky wave and
to deduce therefrom some idea of the range of the target. (Written for this







British Radio Direction FinderTitle Text
Hansel, P. G.Author Text
Signal Corps Engineering Laboratory, Eatontown, RDF-3-33 (Coles: D/F
Group); 12 August 1942.
Source Text
Army, UK, DFKeyword Text





Further Studies of Error in High Frequency Direction FindersTitle Text
Luck, D. G. C.Author Text
RCA Manufacturing Company, Camden, New Jersey, Project No. C-38; 25
August 1942.
Source Text
history, Adcock, HF, siting, target transmitter error,
standard wave error
Keyword Text
The work here reported is essentially a continuation of that done under
Project C-17.  Review of high-angle measuring methods indicates balloons
still to be the best elevating agent, but has led to redesign of working rigging.
Purity of polarization of the test transmitter used in both projects has been
measured and found to be exceptionally good and quite adequate.  Test of a
counterpoise of insulated wire rings has shown it to be especially ineffective.
Measurement at six frequencies of the stray pickup of Bell Telephone
Laboratories experimental Adcock at Holmdel, for a wide range of wave-arrival
elevation, has shown a minimum of unwanted effect at a surprisingly constant
elevation, with no corresponding field minimum present.  Standard-wave errors
computed directly from the observations range from 2 to 9 degrees over the
range 15 to 5 megacycles.  No significant voltages could be found across the
ground mat of this system.  Analysis of the results of Project C-17 has given
good correlation of the observations at different elevations.  For the Holmdel
results, no such correlation has been found; the error minimum consistently
observed at an elevation of about 5 degrees has not yet been adequately
explained.  In this analysis, fields produced at the Adcock system by the
local test transmitter have been computed both on plane-wave and on general
theory; the latter method has given in most cases a much greater vertical
component than the former, especially at low frequencies and elevations.
This means that local transmitter tests are generally much too favorable if
taken at face value.  In the Holmdel case, the standard-wave errors corrected
to distant-signal conditions become so great at low frequencies than they are
not easy to accept as correct, though we cannot now explain them away.
The structure of the elevated-counter-poise Adcock of Project C-17 is
generally suitable for transportable use and is quite free from instrumental
errors.  Recent observation of the rather poor performance of many other
systems has led us to improve our opinion of the C-17 system and to lay
down rules for the design of such systems.  Needed improvement in direction
finders might be obtained by using a directive diversity principle, to insure
efficient reception of any usable signal, and auxiliary warning means to
prevent taking bearings on unusable signals.  Two proposals to decrease
unwanted pickup presuppose voltages across ground mat conductors but are
Abstract Text
offered anyway.  Both balanced-H and shielded-U Adcocks seemingly should
be very good, but are not, showing our understanding of them to be still
inadequate.  Effects of ground are always present and usually complicated;
they may be favorable or unfavorable but are in either case more pronounced
the better the ground.  The U-Adcock, at the ground surface, has a basic
advantage over elevated types in that for it the ground effect is always
favorable.  Good ground cannot fully cure a bad direction finder.  Because of
the incomplete present knowledge, too much reliance should not be placed
on separation of direction-finder properties from ground effect, or on
extrapolation from observations to performance under widely different
circumstances.  Enhancement of local vertical fields means that these should
always be measured directly or computed by complete theory to avoid
mistakes; presence of unwanted polarization components in local fields is
another possible source of error.  To avoid phasing difficulties, separate
measurements should be made with wanted and unwanted field components
present singly.  Several elevations should be measured to avoid over-looking
peculiarities, and in general, tests should be made searching to show up
possible troubles clearly.  The arbitrary but direct and definite standard-wave
error still seems as good a single criterion of performance as any, but may
require generalization to cover all types of wave-collector.  Pickup ratios may
become very useful criteria when we know enough to use them to best effect.










National Physics Laboratory (British) RRB/C.57; 17 August 1942.Source Text
calibration, Adcock, HFKeyword Text





Improvements Developed up to July 1942 in Sense Finding for
Incorporation in Existing H/F D/F Installations
Title Text
Struszynski, W., and Redgment, P. G.Author Text
Admiralty Signal Establishment (British) Report No. M.438; 9 August 1942.Source Text
history, sense, HFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Testing Transmitter for Direction Finding Installation Peil G.4Title Text
WestfehlingAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






The Characteristics of a Vertical AntennaTitle Text
Whipple, R. T. P., and Mugridge, A. H.Author Text
Admiralty Signal Establishment, Report M. 389: August 1942.Source Text
reradiator, shipboard errorKeyword Text
This report presents a mathematical analysis of a general linear reradiator.
The essential results in terms of amplitude and phase of the reradiated field
as a function of distance are summarized by Crampton, see no. 2766.
(Source of abstract unknown, technical report including miscellaneous







Explanation of Complete Schematic Direction Finder with Three
Antenna Pairs and Automatic Balancing
Title Text
Wirkler, W. H.Author Text
Collins Radio Company, Cedar Rapids, Iowa; 8 August 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Adcock System Direction FinderTitle Text
AnonymousAuthor Text
Hochf: tech. u. Elek : akus, vol. 60, p. 80; September 1942.  See also
Wireless Engineer, vol. 20, p. 143; March 1943.
Source Text
Adcock, goniometer, sense antenna, patentKeyword Text
Superheterodyne receivers connected to two antennas are supplied with
heterodyning oscillations from a central antenna excited by the oscillator:  I/F
oscillations thus produced are radiated to a goniometer connected to another
central antenna.  (Univ. of Illinois abstract, patent, German language/abstract,














Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Direction Finder Fu Peil A 70a, Model 351aFTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Fixed Direction Finder, Fu Peil A 70aTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German










Bendix Aviation Corporation, Baltimore, Maryland, Tech Order No. 16-10-85.
See also Department of Commerce PB46364; September 1942.
Source Text
radio compass, navigationKeyword Text
Not available.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA










Midwest Radio Corporation, Cincinnati, Ohio.  See Department of Commerce
PB38628; September 1942.
Source Text
airborne, radar, radar DF, ard-1, intercept, radar vs.
DF
Keyword Text
Model ARD-1 equipment is a nonradiating early warning receiver designed:
(1) to detect radar signals beyond the effective range of the radar, (2) to
measure carrier frequencies and pulse repetition rates, and (3) to locate radar
transmitters by means of directive bearings.  It is intended primarily for use on
submarines and planes.  Radar signals can be heard on this equipment at
two or three times the effective range of a radar system.  The receiver
consists of an antenna-director unit, an amplifier, and an AD or DC power
supply.  The antenna-detector unit is mounted at an angle of forty-five degrees
for reception of either horizontal or vertically polarized waves.  A minimum
signal strength of one  millivolt per meter is required for operation from 85 to
1000 megacycles.  The antenna-detector unit is composed of a slotted line,
on antenna rod, and diode detector.  The antenna rod is an extension of the
inner conductor of the slotted line and is supported at the top of the slotted
line by a styranic insulator and at the bottom by a clamping chuck.  The
electrical length of the slotted line is adjusted by a slider, which connects the
inner and outer conductors.  The detector tube is located at the top of the line
in order that the diode plate may make a short connection to the base of the
antenna.  The receiver is tuned by moving the slider on the slotted line.  The
electrical length of the line is read on a centimeter scale opposite an indicator
on the handle of the slider.  The length of the function of frequency and the
carrier frequency of a receiver signal is determined from a calibration curve.
The amplifier is composed of a three stage video amplifier, trigger circuit,
pulse frequency meter, a visual frequency meter, a visual tuning indicator, and
a stage of audio amplification.  Photographs, drawings, diagrams, charts,
curves and a parts list are included.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Preliminary Specification Direction Finding W/T Outfits, FH4X and FH7Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. B154/42; September
1942.
Source Text
FH4, FH7, crossed loop, UKKeyword Text





Problems of a Long-Range Aerial Task Force Operating over WaterTitle Text
AnonymousAuthor Text
(German) See:  Air Document Index No. R199 F803; September 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Provisional Instrument Manual for the FuG 141Title Text
AnonymousAuthor Text
(German: Lowe) See:  Air Document Index No. R2028 F803; September 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Instructions for Calibrating Shipboard HF Radio Direction FinderTitle Text
AnonymousAuthor Text
Naval Research Laboratory Letter Report RA 69A 221; 4 September 1942.Source Text
shipboard, calibration, HF, NRLKeyword Text









Naval Research Laboratory Letter Report No. RA 69A 220; 5 September 1942.Source Text
DARKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio-Conf. Contract Nos. 98284 - Model DAG Portable D/F - Airplane




Naval  Research Laboratory, Letter No. C-S67/69(342); 7 September 1942.Source Text
DAG, portable, loop, aural nullKeyword Text





Radio-Report on Examination and Tests of Portable L.F. Loop Type DF,




Naval Research Laboratory Letter No. C-S67/69; 7 September 1942.Source Text
LF, DF, NRLKeyword Text





Radio - Model DAF RDF Equipment - E.M. Shargent Company, Oakland,




Contract No. 99789 Naval Research Laboratory Letter Report No. C-
S67/69(342); 19 September 1942.
Source Text
DAF, NRLKeyword Text





The Investigation of Horizontally and Vertically Polarized Direction
Finding on Frequencies of the Order of 20 to 70 Megacycles per Second
Title Text
Eckersley, T. L.Author Text
Admiralty Signal Establishment (British) Report BWTR/451; September 1942.Source Text
VHFKeyword Text





Preliminary Instructions for Model DAR High Frequency Radio Direction
Finder
Title Text
Goldstein, M. K.Author Text
Naval Research Laboratory Letter Report No. RA 69A 221a; 5 September
1942.
Source Text
DAR, HF, NRLKeyword Text





Specifications for Minimum Direction Finder Site RequirementsTitle Text
Goldstein, M. K.Author Text
NRL Report No. R-1938.  See also Department of Commerce PB17571; 19
September 1942.
Source Text
site, DF, minimum site, site selectionKeyword Text
ABSTRACT NO. 1:  The report establishes general site and environment
requirements for the selection of direction finding sites by means of visual
inspection of maps and figures as well as the site itself.  Principal site factors
are listed and their estimated effect on direction finder accuracy is stated.
Some of the factors considered include coastal deviations, terrain deviations,
substrata discontinuities particularly conductivity discontinuities, buried
conductors, surface obstructions, buildings, etc., and various other physical
conditions which can be associated with the site.  ABSTRACT NO. 2:  The
object of this investigation has (a) to establish site and environment
requirements in order to permit the selection of promising direction finder sites
by means of visual inspection and suitable maps and photographs, (b) to
establish minimum direction finder site requirements in order to evaluate the
merits of different sites.  Sections of the report deal with known effects
bearing on the problem, preliminary choice of a direction finder site, electrical
characteristics to be determined in the choice of a direction finder site.  An
appendix, bibliography and drawings of station layout are included.  (Abstract
No. 1 - Written for this publication by Southwest Research, Abstract No. 2 -






Influence of Ground Characteristics on the Ground-Wave FieldTitle Text
Grosskopf, J., and Vogt, K.Author Text
(German)  See:  Field Information Agency, Technical, No. 677, Report 86;
September 1942.
Source Text
earth constants, groundwaveKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






The Effect of Inhomogeneities on the Ground Wave FieldTitle Text
Grosskopf, J., and Vogt, K.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German








Hochf. tech. u. Elek : akus, vol. 60, p. 80; September 1942.  See also
Wireless Engineer,  vol. 20, p. 143; March 1943.
Source Text
AdcockKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Description and Operating Instructions for Test Transmitter APS 4Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German










(German)  See: Air Document Index No. R2152 F918; October 1942.Source Text
DF, loopKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Portable DF Equipment, Type DFP-4Title Text
AnonymousAuthor Text
Air Ministry (British) Publication No. 1186B; October 1942.Source Text
UK, portableKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Preliminary Description and Operation Instructions for Test Equipment
Used for Testing Direction Finder Equipment Made by Patin
Title Text
AnonymousAuthor Text
(German) See:  Air Document Index No. R2335 F677; October 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German



















Radio-Selection of HF/DF Sites-Installation of Model DAJ, DAH, and DAH-
1 DF Equipment, Mfg under Navy Cont C-NXs-1748, and Model DAB D/F
under Contract No. 91550-Forwarding of Information Relative to Site
Title Text
AnonymousAuthor Text
Naval Research Laboratory Letter Report No. C-S67/69 (480 G-474); 13
October 1942.
Source Text
DAJ, DAH, DAB, spaced loop, site, Adcock, NavyKeyword Text





Report on a Cathode-Ray Direction FinderTitle Text
AnonymousAuthor Text
Australia and New Zealand Scientific Research Liaison Office, Report No.
198; 13 October 1942.
Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Description of Rotating Frame Submarine D/F Set Type 280S with




(German:  Telefunken); 19 October 1942.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Naval H/F D/F Outfit FH3.  The Symmetry of the D/F Aerial System and
Sense Arrangements
Title Text
Crampton, C., and Struszynski, W.Author Text
Admiralty Signal Establishment (British) Report M.454; 7 October 1942.Source Text
symmetry, DF, sense, FH3, shipboardKeyword Text





Report on Model DAJ DF Installation at Amagensett, New YorkTitle Text
Haskins, R. L., and Harris, F.Author Text
Naval Research Laboratory Letter No. C-S67/69; 10 October 1942.Source Text
DAJ, HF, NRL, AdcockKeyword Text





Cathode-Ray Direction Finder Working with Rotating Antenna and an




Hochf: tech. u. Elek : akus, vol. 60, p. 115; October 1942;  See also Wireless
Engineer, vol. 20, p. 619; December 1943.
Source Text
blurring, DF, blurring reductionKeyword Text
The auxiliary field works so that the points on two directional curves appear
alternately on the screen; their point of intersection yields the correct
direction.  This is intended to overcome blurring evident in the usual
indication.  (Univ. of Illinois abstract, patent, German language/abstract,










Directorate of Signals Royal Australian Air Force, October 1942.Source Text
Adcock, HF, Australia, AdcockKeyword Text
This report reviews the field of direction finding in the frequency range 1.67 to
8.6 mcs using the Cathode Ray Adcock H/F D/F.  It is a survey of the work of
many investigators and is believed to be, in itself, a complete and up to date
picture of high frequency D/F using the cathode Adcock system.  Included in
the report are the results of an extensive aerial survey of eight high frequency







Damping Reradiation Parts I and IITitle Text
Toczylowski and Whipple, R. T. P.Author Text
Admiralty Signal Establishment (British) Report M.447; October 1942.Source Text
reradiation reduction, damping reradiator, shipboard,
error
Keyword Text
The report describes methods of reducing reradiation from typical shipboard
vertical structures by means of inserting resistive components in series with
external return circuits attached to the deck or grounding surface, and the
reradiator at appropriate points.  A great many experiments are described
including the use of multiple additional return circuits with resistance inserted.
 Results of these experiments generally show that at a given frequency a total
reradiated field can be greatly reduced but that if a wide range of frequencies
is considered, the total error averaged over the entire range may not be
significantly improved.  (Written for this publication by Southwest Research,
technical report including miscellaneous government published material,














This is an instruction manual on basic principles of electrical circuits and
elements.  (Science or engineering abstract, technical report including
miscellaneous government published material, German language/abstract,






Models DP-18, DP-19, Radio Direction Finder Equipment Frequency
Range in 100 - 1500 K.C., A.C. Operation
Title Text
AnonymousAuthor Text
Radio Corporation of America, Camden, N.J., Instruction Book No. IB-38228.
See also Department of Commerce PB17770; November 1942.
Source Text
dp, DF, MFKeyword Text
The instruction manual covers the installation, operation, and servicing of the
DP-18 and DP-19 direction finder equipment.   This equipment manufactured
for the Navy Department, Bureau of Ships, is designed to operate from 115
volt, 60 cycle, single phase service.  The receiver is of the superheterodyne
type and covers the frequency range of 100 to 1500 kc.  When properly
installed and calibrated the equipment will accurately indicate the direction
and propagation of pure or modulated continuous wave signals, either keyed
or unkeyed, at any frequency within this band.  The receivers for these
equipments have an antenna input protective relay and neon protective device.
 The relay is equipped with back contacts which ground the antenna input
circuit when the receiver is not in use.  The neon protective device bypasses
high voltages which may be induced from nearby transmitting antennas when
the receiver is in operation.  An electronic output indicator also has been
added, which aids in taking bearings on C-W signals.  Photographs,
diagrams, and curves illustrate the text.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Radio Direction Finding Equipment.  A Edition.Title Text
AnonymousAuthor Text
NRL Letter Report No. RA-13A-251A.  See also Department of Commerce
PB28502; November 1942.
Source Text
NRL, shipboard, shore stations, DFKeyword Text
These specifications cover general requirements for Direction Finding
Equipment suitable for use aboard all types of U. S. Naval vessels or at Naval
shore stations.  Applicable subspecifications are listed, followed by general
specifications for materials.  Type test on components are enumerated, and
general instructions for making and furnishing drawings and instruction books
to accompany equipment are also included.  (Science or engineering
abstract, technical report including miscellaneous government published







Investigation of Sources of D.F. Error in M.R.V. Proposed Modification
to Switches Type 546 & 600
Title Text
AnonymousAuthor Text
Royal Aircraft Establishment (British) Report:  RAD/S4031/TLSB/136; 19
November 1942.
Source Text
DF, error, UKKeyword Text





An Aperiodic Capacitive Radio-Goniometer and Its Application to a
Buried U Adcock D.F. (130-1500 Kc/s)
Title Text
Booth and MumfordAuthor Text
General Post Office (British): 834; 21 November 1942.Source Text
Adcock, goniometerKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Hochf: tech. u. Elek : akus, vol. 60, p. 147; November 1942.  See also
Wireless Engineer, vol. 20, p. 253; May 1943.
Source Text
navigation, interference, reradiation, moving targetKeyword Text
Part of the energy from the unmodulated transmitter "1" arrives at the receiver
"3" after reflection at the object "2" by the path "5-6"; which includes the
reradiation "10" modulated by a modulator "7", and produces interference at
the receiver.  By this method of modulation with an easily-amplified frequency,
small frequency fluctuations at the transmitter are rendered harmless and the
full energy of the main beam "5" can be utilized.  (Univ. of Illinois abstract,






U.H.F. Friendly Aircraft LocatorTitle Text
Loughren, A. V., and Larson, G. C.Author Text
Hazeltine Corporation:  1430W; 11 November 1942.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






On the Approximate Ground-Absorption Formula for Vertical DipolesTitle Text
Niessen, K. F.Author Text
Physica's Grav., pp. 915-922; November 1942.Source Text
theoryKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Directional Equipment for AircraftTitle Text
Robert, C. H.Author Text
Bull. Assoc. Suisse Elect., vol. 23, pp. 659-666; November 1942.  See also
Science Abstracts, vol. 46, p. 156; August 1943.
Source Text
airborneKeyword Text
A general description of D/F receiving equipment for aircraft and for ground
stations.  Loop antennas alone are considered, and their basic operation of up-
to-date equipment are included.  (Univ. of Illinois abstract, formal literature,







Elimination of Quadrantal Error in Loop-antenna Direction Finders
Mounted in Swaying Vehicles
Title Text
Stein, F., and Marre, E.Author Text
Hochf: tech. u. Elek : akus, vol. 60, p. 146; November 1942.  See also
Wireless Engineer, vol. 20, p. 253; May 1943.
Source Text
mobile, quadrantal error, loopKeyword Text
To compensate for reradiation effects, the axis of rotation of a loop antenna
may be so inclined to the polarization direction of the incoming waves that the
resulting decrease in sensitivity just counteracts the field strength increase
due to reradiation.  To make this plan still serve in the case of swaying
vehicles, it is proposed to fit (at the back of the vehicle) two loops R1 and R2
rotated by a common drive, connected in series or parallel to the receiver, and
inclined in opposite sense to the direction of polarization, at an angle 2 arc V
sin f max where f max is the maximum value of the quadrantal error. (Univ. of







Symmetrical Screened Transformers as Used in H/F DF CircuitsTitle Text
Struszynski, W.,  and Marshall, J. H.Author Text




An error analysis of symmetrical screened transformers for direction finding
applications.  The essential material in this report was declassified and
published by Struszynski and Marshall in the JIEE, vol. 94, Part IIIA, p. 857;
1947.  (Written for this publication by Southwest Research, technical report
including miscellaneous government published material, English







The Automatic Radio CompassTitle Text
Webb, W. L., and Essex, G. O.Author Text




Types of radio bearing equipment; operation of automatic compass; compass
components; induced loop voltages; coupling circuit; compass output voltage;
thyratrn tube control; inertia compensation; azimuth indicating system;
compensator; ground calibration; aerial navigation; cross-wind effects; radio
bearings; dual radio compass; recent developments.  Before Inst.
Aeronautical Sciences.  (Science or engineering abstract, trade journal,






Proposal-Polarization Error TestTitle Text
Wirkler, W. H.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Mobile Lorenz Long Wave Direction Finder Installation Fu Peil A 40 f.Title Text
AnonymousAuthor Text
(German: Lorenz) See: Air Document Index No. R2290 F616; December 1942.Source Text
DF, MFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Preliminary Short Description and Operational Directions for Airborne
Direction Finding Set Peil G VI, with the APZ 6 Attachment
Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Radio Report on U.S.C.G.C. CampBell-Installation and Calibration of
Model DAR HF DF (Sec. No. 3)
Title Text
AnonymousAuthor Text
Naval Research Laboratory Letter Report No. C-S67/69(342); 5 December
1942.
Source Text
DAR, NRL, HFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Direction Finder with Cardioid DiagramTitle Text
Bergtold, F.Author Text
Hochf: tech. u. Elek : akus, vol. 60, p. 177; December 1942.  See also
Wireless Engineer, vol. 20, p. 401; August 1943.
Source Text
cardioid, blurring, flicker DFKeyword Text
If a directive aerial is employed together with a non-directive auxiliary aerial to
yield a cardioid diagram (as for example in a "flicker" direction finder), the
voltage from the auxiliary aerial can, without danger of any error in the
reading, be amplified separately and led to the receiver through an arbitrary
transmission system producing uncontrolled phase rotations, provided that
the "blurring" voltage of the directive aerial is compensated in the formation of
the cardioid.  (Author's abstract, patent, German language/abstract,






Study of Dipole Direction Finder Antenna (Elevated H)Title Text
Busignies, H., et al.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Technical
Memo No. 30, OSRD Report No. 1297.  See also Department of Commerce
PB L87760; 29 December 1942.
Source Text
AdcockKeyword Text
This short report summarizes the study undertaken to understand the
operation of spaced dipole antenna direction finders (elevated H). (Science or
engineering abstract, technical report including miscellaneous government







Direction-Finding System with Opposed Single AntennasTitle Text
Fischer, F. A.Author Text
Hochf: tech. u. Elek : akus, vol. 60, p. 177; December 1942.  See also
Wireless Engineer, vol. 20, p. 400; August 1943.
Source Text
DFKeyword Text
The leads from the aerials to the point where they are opposed take the form
of continuous choking coils, to decrease the formation of sheath waves and to
be free from any freely-oscillating parts. (Univ. of Illinois abstract, patent,






Adcock Antenna SystemTitle Text
Gothe, A., and Hasselbeck, W.Author Text
Hochf: tech. u. Elek ; akus,  vol. 60, p. 177; December 1942.  See also
Wireless Engineer, vol. 20, p. 401; August 1943.
Source Text
AdcockKeyword Text
To reduce the effects produced in the vertical conductors of an Adcock aerial
by the currents flowing in the horizontal leads and their sheathing, the leads
and sheathes are extended by extensions similar to the necessary ones so
that on both sides of the vertical wire,  equally-large currents flow in the
horizontal leads, their fields cancelling out in the direction of the vertical
conductor.  (Univ. of Illinois abstract, patent, German language/abstract,










National Physics Laboratory (British) Report: RRB/c.62; 11 December 1942.Source Text
spaced loop, VHF, UKKeyword Text
Not available.   (Written for this publication by Southwest Research, see later






Instruction Book, UHF Friendly Aircraft Locator.  Part I of II and Part II of IITitle Text
Larson, G. C., Loghlin, B. D., and Crain, J. T.Author Text
Hazeltine Corporation Report 1429W; 2 December 1942.Source Text
UHFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Midgett, A. H.Author Text









Direction Finding Free from Night ErrorTitle Text
Runge, W.Author Text
Hochf: tech. u. Elek : akus, vol. 60, p. 177; December 1942.  See also
Wireless Engineer, vol. 20, p. 400; August 1943.
Source Text
polarization errorKeyword Text
In order to allow an antenna system which receives only the field components
with horizontal (or vertical) polarization to yield bearings only at times of
favorable conditions, an auxiliary antenna is provided which is susceptible to
polarization and interference-fading, and its signals are made to block the
indication of bearings whenever the signals fall below a certain limiting value.







Angular Errors in R.D.F. Which Vary with Receiver TuningTitle Text
Scott, J. M. C.Author Text
Air Defense Research and Development Establishment, Ministry of Supply
(British) Report No. 181; 20 December 1942.
Source Text
DF, error, tuning errorsKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Hochf: tech. u. Elek : akus, vol. 60, p. 177; December 1942.  See also
Wireless Engineer, vol. 20, p. 401; August 1943.
Source Text
error correctionKeyword Text
The error-containing oscillographic or stroboscopic bearing image is projected
onto a screen by means of an optical arrangement (for example, a rotatable or
swinging prism system) which is controlled by the correction figure. (Author's


















DAJ Direction FinderTitle Text
AnonymousAuthor Text
U.S. Coast Guard; ca 1943.Source Text
DAJ, Adcock, HFKeyword Text





Development of V.H.F. D.F. EquipmentTitle Text
AnonymousAuthor Text
Mullard Radio Valve, Limited (British) Report No. R.D. 424; 1943.Source Text
VHF, UKKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Instruction Sheets for Foreign EquipmentTitle Text
AnonymousAuthor Text
(German: O.K.H.); 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Japanese Direction Finder, Type 94, Model No. 1Title Text
AnonymousAuthor Text
Signal Corps Engineering Laboratory, Coles: Capt. E. E., Report No. 4.  See
also Department of Commerce PB1511; 1943.
Source Text
captured DF, loopKeyword Text
The captured equipment is a loop direction finder covering the frequency range
of 100-2000 kc.  The Receiver, when connected to a suitable antenna, is
apparently used for intercept purposes.  Photographs accompany this report.






The Telefunken Direction Finder and Its Application to Sea TravelTitle Text
AnonymousAuthor Text
(German:  Telefunken) See:  Air Document Index No. R2100 F691; 1943.Source Text
navigationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Theory of the DAB Direction FinderTitle Text
AnonymousAuthor Text
U.S. Coast Guard; ca 1943.Source Text
spaced loop, DABKeyword Text





Very Short Wave Interference and D.F.Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English








(German: D.A.L.) See:  Department of Commerce PB25249; 1943.Source Text
history, airborneKeyword Text
This yearbook was published by the German Academy of Aeronautic
Research and contains introductory material by various German scientists
and industrialists connected with German aviation.  It presents also an annual
report by the chancellor of the academy and biographies of well known
German members of the academy.  It furthermore contains a bibliography of
literature connected with aviation and which was published in previous years.
The scientific part of this yearbook is composed of lectures given by members
of the academy during scientific sessions of the session period 1942/1943.
The following problems were discussed and are presented in the yearbook in
the form of abstracts:  (1) Ferromagnetism and materials, by Eduard
Houdremont.  (2)  The effect of shocks on the magnetic conditions of
ferromagnetic bodies; the magnetic condition of vehicles, by Heinrich Lange.
(3) A 3-dimensional direction finding reflection apparatus, by Wilhelm Runge.
(4) On the direction finding ability/of continuous wave transmitters, by A Esau.
 (5) Remarks on the method of direction finding with continuous wave
transmitters, by Edwin Roessler.  (6) Experimental study and explanation of
the declination of short wave  during reception of a transmitter lying in the skip
distance and further distance, by Max Dieckmann.  (&)  Remarks on the
military use of continuous wave transmitters, by P.V. Handel. (8)..... (Science
or engineering abstract, formal literature, German language/abstract,






A Direction Finding Antenna Sunk below the Surface of the GroundTitle Text
Bergtold,  F.Author Text
Hochf: tech. u. Elek : akus, vol. 61, p. 91; 1943.Source Text
underground DF, underground antennaKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Target-Flight Direction Finder with Automatic IndicationTitle Text
Beuermann, W.Author Text
Hochf: tech. u. Elek : akus, vol. 66, p. 67; 1943.  See also Wireless Engineer,
vol. 21, p. 41; 1944.
Source Text
homingKeyword Text
An extension to the homing beacon system with swinging directional
characteristics to short waves, using Adcock antennas.  (Univ. of Illinois







A Phase Type Indicating Direction FinderTitle Text
Goldstein, M. K.Author Text
USN, BuShips 925D: D-33.5-135; 1943.Source Text
phase comparisonKeyword Text
Not available.  (Written for this publication by Southwest Research, technical






Aircraft Radio Compass and Communication ReceiversTitle Text
Green, A. L., and Walton,  J. G.Author Text
A.W.A. tech - Review, vol. 6, pp. 1735; 1943.Source Text
Australia, HF, compass, navigationKeyword Text
The equipment comprises a complete receiver, ranges 275 - 1700 kc/s, 2.3 -
3.3 Mc/s and 6 - 7 Mc/s, with facilities for both aural and visual indications of
homing and direction-finding in the band 275 - 1700 kc/s.  The set is a 7-valve,
5-band receiver with 4 additional valves switched into circuit for compass
operation.  Complete remote control of both communication and compass
facilities is provided.  An explanation of the operation of the equipment is
given.  This involves the conception of the loop system as a suppressed-
carrier modulator with the carrier being re-supplied at a later stage by the
fixed aerial.  The theory leads to the prediction and to the achievement of
better performance of the radio compass, particularly with resp. to sharpness
of bearing and elimination of overload of the left-right visual indicator.
(Science or engineering abstract, formal literature, English
language/Australian abstract, document not available, description:  Note -










Hochf: tech. u. Elek : akus, vol. 60, p. 148; 1943.Source Text
goniometer, capacitive, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Direction-Finding with Figure-of-Eight Diagram and Automatic
Extinction of False Minimum
Title Text
Johnske, F., and Rebmann, H.Author Text
Hochf: tech. u. Elek : akus, vol. 60, p. 27; 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, formal







Jones, D. D.Author Text
Electronics, vol. 16, p. 74; 1943.Source Text
DF, navigationKeyword Text
In restricted waters, the magnetic field surrounding a loaded submarine power
cable may be used very effectively as an aid to navigation.  This fact is of
particular importance in places where there is occasional heavy fog and water
traffic must be maintained.  Recently, one of the largest broadcast
transmitters in the United States was erected on a small island in a region
which, at intervals during certain months of the year, becomes totally
obscured in dense fogs of long duration.  For efficient operation in all weather,
a transmitter so located requires regular and dependable ferry service.
Primary power is supplied to this island by means of two heavily armored
polyphase submarine cables, only one of which is loaded at any time.  Since
the route used in laying the cables is approximately coincident with the
course charted for the ferry, a sound practical basis was established for
development of the "flux navigator".  Each power cable is routed in a separate
channel leading to the island and each channel is sufficiently deep at mean
low water to permit small boat navigation with safety.   The flux of the
magnetic field surrounding the loaded cable generates an EMF in the loop
circuit of the flux navigator.  This energy, a large component of which is 180
cycles, is then amplified, rectified, and impressed across the terminals of an
indicating meter.  In effect, this device is like a flux meter except that it is
designed for use in very weak fields, provides an audible signal when and if
needed in emergencies and, being mechanically rugged, is well adapted to
navigational purposes.  Experimental runs have demonstrated this method to
be simple, reliable, and surprisingly accurate.  On some of the first
experimental tests, it was found advisable to locate and trace each submarine
cable from the island to the splice point on the mainland.  The information so
obtained has been prepared in map form and is available for future reference.
The elements of a single loop system are now being used in the permanent
equipment on board the boat including an RCA type 62-A portable amplifier
which has a voltage gain of 86 decibels.  With the single loop system, the
gain through the amplifier is adjusted so that "On Course" is indicated by
maximum deflection of the pointer.  The voltage gain required for either cable
was determined by experiment.  Gain adjustments are not critical and, in
general, depend upon the topography of the ocean floor which naturally
determines the spacing between the loaded cable and pickup coil.  The
magnetic field intensity (H) varies directly with current and is inversely
Abstract Text
proportional to distance, so that as the boat approaches the cable from any
angle the field intensity at the loop increases and there is a very marked
increase in meter deflection as the boat gets within a few feet of the cable.
For the greater part of the total length, the cables supplying power lie at a
depth of 15 to 30 feet and, in one section, the cable used for emergency
supply lies at a depth of 50 feet at mean high water.  It becomes evident that
the sharpness of indication at M for a given cable current will depend upon the
depth of the water at any point.  Since readings on the meter show field
intensity (H) only, there is, of course, the exceptional possibility of making a
180 degree error.  The lack of port and starboard indication is no serious
disadvantage, however, because the meter pointer can deflect to maximum
only when directly over the cable and the boat is steered for maximum only
when directly over the cable and the boat is steered for maximum deflection
with perhaps a continuous slight weaving along the course.  (Author's






Glossary of Terms Used in TelecommunicationsTitle Text
Jordanoff, A.Author Text
British Standards Institution; 1943.Source Text
glossary, historyKeyword Text





Through the OvercastTitle Text
Jordanoff, A.Author Text
Through the Overcast, New York: Funk & Wagnalls Company; 1943.Source Text
homing, airborne, navigationKeyword Text
The book deals primarily with weather and instrument flying.  It is intended as
a reference for the private pilot.  D/F techniques as required for position
plotting and homing are also discussed in laymen's language.  (Written for
this publication by Southwest Research, book, English language/USA






Direction-Finding Loop Antenna for Aircraft with Decreased DimensionsTitle Text
Kornetzki, M.Author Text
V.D.I.Z., vol. 87, p. 188; 1943.Source Text
small antennaKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






The Calibration and Correction of Naval Direction FindersTitle Text
Lea, N.Author Text
Marconi Rev., no. 16, p. 18; ca 1943.Source Text
DF, UK, shipboard, calibrationKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Development and Test of the 'Komet' Air Navigation Method to be
Carried Out in Cooperation with the DVL
Title Text
Lorenz, C.Author Text
(German) See:  Department of Commerce PB L85365; 1943.Source Text
navigation, KometKeyword Text
Description and justification of the "Komet" antenna system.  Results of tests
performed with equipment established in the Gaeta-Palermo region.
Diagrams and graphs are included.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Instrument Approach by Radio Direction-FindingTitle Text
McIntosh, C. H.Author Text
Aviation, vol. 42, pp. 206-224; 1943.Source Text
navigation, DF, airborne, ILSKeyword Text
Not available.  (Written for this publication by Southwest Research, trade






The CAA-RCTA Instrument Landing System.  Part I.  Development and
Installation
Title Text
Metz, H. I.Author Text
C.A.A.T.D. Report No. 35; 1943.Source Text
ILSKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The CAA-RCTA Instrument Landing System.  Part II.  Tests and
Modifications
Title Text
Metz, H. I.Author Text
C.A.A.T.D. Report No. 36; 1943.Source Text
ILSKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Some Telefunken Patents in Direction Finding TechniqueTitle Text
Runge, W.Author Text
Hochf: tech. u. Elek : akus, vol. 60, p. 58; 1943.Source Text
German patentsKeyword Text
Not available.  (Written for this publication by Southwest Research, formal







Radio Engineers' HandbookTitle Text
Terman, F. E.Author Text
Radio Engineers' Handbook , New York, McGraw-hill Book Company,
Incorporated; 1943.
Source Text
spaced loop, DF, polarization errors, bookKeyword Text
The purpose of the Radio Engineers' Handbook" is to provide a reference book
summarizing the body of engineering knowledge that is the basis of radio and
electronics.  Particular effort has been made to achieve thoroughness and the
following index listings to direction-finding are noted:  Direction Finders,
Automatic, 891; cathode-ray, 884-886; instantaneous, 884-886; loop, 875-
880; compensated loop, 888; pulse, 888; rotating beacon, 887; spaced-loop,
886; Direction Finding, 872-891; errors in D/F, 872-875, 879; errors from
polarization, 877; Direction of Radio Waves, deviation in, 831; Direction-
Finding Systems, standard wave error of, 883.  (Author's abstract and Written
for this publication by Southwest Research, book, English language/USA








Hochf: tech. u. Elek : akus, vol. 60, p. 32; 1943.Source Text
ADFKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Radio Direction-Finding Station 40g, MobileTitle Text
AnonymousAuthor Text
(German) See: Air Document Index No. R2150 F869; January 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Report on Triangulation Tests Conducted with the New York, Pittsburgh,
and Washington Direction Finders
Title Text
AnonymousAuthor Text
Civil Aeronautics Administration, Technical Development Division; January
1943.
Source Text
fix, triangulation, netsKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Summary of Interaction EffectsTitle Text
AnonymousAuthor Text




Not available, however, the ASE reports usually dealt with certain DF







Transportable VHF DF EquipmentTitle Text
AnonymousAuthor Text
Royal Air Force (British), Air Publication No. 2522; January 1943.Source Text
VHFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finding Antenna StudyTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
163; 19 January 1943.
Source Text
DF, antennaKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Process to Eliminate Quadrantal Error in Aircraft Direction FindersTitle Text
Grosskopf, J.Author Text
(German: F.D.R.) See: Air Document Index No. R2770 F239; January 1943.Source Text
quadrantal error, airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Tests on Night-Effect-Free DF'ing in the Vicinity of ReflectorsTitle Text
Grosskopf, J., and Vogt, K.Author Text
(German) See: FIAT 677 Report No. 249; January 1943.Source Text
polarization errorKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Direction Finding on the Initial Part of a Radio Telegraph SignalTitle Text
Jansky, K. G.Author Text
Bell Telephone Laboratory internal report: Memo No. 43-160-3; 4 January
1943.
Source Text
dot lock, dot-lock, pulse, DF, mode separationKeyword Text





Report on Survey of Direction Finder Development Activities in the
United States
Title Text
Lent, W. C.Author Text
Technical Report published by DF Section 13.1 of the Communications
Divisional, National Defense Research Committee;  8 January 1943.
Source Text
history, Adcock, spaced loop, HF, NDRC, SCR-551, CXAL,
DAB, compensated loop, polarization error, MUSA,
Holmdel MUSA, pulse, dot lock, project C-18, SCR-206,
SCR-255, SCR-503, nomenclature, DY, DP, DK, DL, DM, DO,
DQ, DAW, DAK, DAL, DAM, DAN, DAO, spaced crossed loop,
NRL, shipboard, SCR-558, lateral deviation, DF error,
electronic goniometer, site selection
Keyword Text
This report, declassified in August 1960, is a review of direction finding
activities during the two-year period prior to the date of publication.  A series
of projects are reviewed including:  (1) A development by Hazeltine
Corporation on a UHF direction finder for the location of friendly aircraft in the
range of 100 to 250 mc in two bands.  The system provided for automatic
indication of bearing and had arrangements for remote azimuth display.  (2)
Bell Telephone Laboratories and Western Electric developed a high frequency
direction finder.  Consideration was given to both phase and amplitude
comparison methods.  It was concluded that phase comparison methods
would involve complicated equipment and would require too much time for
development.  Initial amplitude comparison attention was given to loop
antennas and an elevated H Adcock.  Limitations of these systems were
considered prohibitive, and they were discarded in favor of a fixed system of
crossed Adcock antennas with buried cross connections.  The system which
evolved used low impedance arrangements in the range of 5 to 15 mc.  The
voltage from each was fed through a high gain receiver with each output fed
separately to vertical and horizontal planes of a cathode ray tube; that is, a
twin channel receiver.  Details of this research are contained in final reports
for OSR Projects OSRD 209 and OSRD 699.  Assistance was given to the
Army Signal Corps in the development of a similar receiver.  (3)  Under NDRC
Contract NDCrc-149, RCA undertook an HF D/F research project in which all
known suitable types of pickup systems were theoretically investigated.  It
was concluded that no pickup system was free of all types of error but that a
shielded U Adcock offered the greatest promise in the 2- to 30-mc range.  The
research also considered a suitable artificial ground system and
measurements of wanted and unwanted pickup of various conditions of
azimuth elevation, polarization, and frequency of the arriving signals with
Abstract Text
several ground plane and counterpoise geometries.  Efforts were made to
produce portable equipment.  The conclusions was reached that a shielded U
Adcock employing an elevated artificial ground plane can be made portable
and still have high accuracies in sky wave direction finding.  This research is
summarized in final reports OSRD-211 and OSRD-337.  (4)  Under NDRC
Project C-18, the National Bureau of Standards undertook a high frequency
D/F research project designed to evaluate mathematically the nature of field
components in a direction finder so as to evolve an exact measuring
technique.  Detailed analyses of various target transmitter arrangements were
made.  Detailed consideration was given to characteristics of waves reflected
from the ionosphere and suitable operations for the direction finder at a point
in space where developed.  This research also included the testing of various
direction finders including the Navy type DY, the Signal Corps type SCR-551,
the WE-CAA, the United Air Lines spaced vertical loop equipment, the same
equipment with the loops rotated to a coplanar horizontal position, and the
Collins CXAL spaced vertical loop direction finder, more commonly known as
the Navy DAB.  The details of this work are contained in the final report OSRD-
964 on Project C-18.  (5)  Under NDRC contract NDC rc-159 Stanford
University made an investigation of methods of compensation in direction
finders to minimize or eliminate polarization error.  This was the compensated
loop research performed by Terman and Pettit which concluded that the
method of compensation developed could be used at any frequency, that it
should be possible to design a balancing network which will vary properly with
frequency, and that the system would work effectively at small heights above
ground.  The details of this research are summarized in final report OSRD-
508.  However, in later years this material was published in the Proceedings
of the IRE (Terman and Pettit).  (6)  Under NDRC contract OENsr-310 Bell
Telephone Laboratories in cooperation with Western Electric Company
studied the possibility of pulse type instrumentation for direction finding
purposes on high frequency.  The Holmdel Musa equipment was used to
study the pulses of 100 microseconds duration on the frequencies of 17.301,
7.175, and 6.425 kilocycles.  This result indicated that pulse type
transmissions offer a reduction in error since improved bearings were obtained
on the first pulse received.  The details of this research are contained in final
report OSRD-599.  Receiver bandwidths were not stated.  (7)  Under NDRC
contract OENmr-338, RCA conducted studies on high angle signals with
captive balloon equipment.  The measuring technique was applied to the Bell
Telephone buried U Adcock at Holmdel.  At standard frequencies, large wave
errors were observed.  It was observed that a minimum of unwanted response
was obtained in the Holmdel system which could not be correlated in a
manner clearly understood.  This research is contained in final report OSRD-
908.  (8)  The Naval Research Laboratory completed a study of site factors to
determine criteria for site selection.  (9)  An exhaustive study by the Naval
Research Laboratory for wide band coupling systems was completed.  (10)  A
local modulation system was developed providing discrimination against
undesired response in the pickup system.  This system provides automatic
sense in conjunction with a cathode ray indicator.  In addition to these ten
items, the report also reviews developments of specific direction finders
including the SCR-206, a rotating loop for .2 to 18 mc; the SCR-255, an H
Adcock system designed for the range of .54 to 30 mc similar to the Navy
DY; the SCR-503 which was a crossed loop twin channel equipment for the
range of .1 to 3 mc; the SCR-504 which was an extremely portable single
loop equipment for the range of .1 to 60 mc; the SCR-551 which was an
elevated H Adcock with cathode ray indicator for semiportable use on a 15-
foot mast to cover the range of 2 to 8 mc and later 2 to 20 mc; SCR-555
which was a high frequency elevated H Adcock for the range of 18 to 55 mc;
SCR-556 which was similar to the previous covering 65 to 140 mc; SCR-291
which was a modification of 502 developed by Federal Telephone and covering
the range of 2 to 10 mc; the SCR-292 which is a modification of the Adcock
array rotating spaced loop direction finder employing a tunable receiver in the
range of 2 to 18 mc.  The report also describes other direction finders which
were at that time in process of being tested, including the SCR-502 which
was a portable system using monopoles in the 1.5- to 30-mc range; the SCR-
501 which was a buried U Adcock operating from 5 to 15 mc and later to 30
mc; the DK and DL direction finders which were rotatable loop aural null
equipments with the range of .1 to 1 mc; the DM and DO direction finders
which were portable type rotatable loop aural null equipments for the range of
.1 to 1.5 mc for shipboard use; the DR which was a portable field equipment
of the rotatable laptop in .2 to 8 mc; the DT and DY rotatable elevated H
Adcock for 2 to 30 mc.  More modern equipments were also listed including
the DAB, a spaced loop for the range of 2 to 18 mc.  The comment was made
that this equipment achieved a marked increase in sensitivity by tuning the
individual loops; the DAW, a semiportable rotatable loop designed for .25 to
1.8 mc; the DAF, a semiportable rotatable loop for the range of 80 kc to 3.0
mc; the DAG, an extremely portable battery operated rotatable loop for the
range of 1.5 to 18 mc; the DAH, an Adcock consisting of four 100-foot masts
on a 40-foot diameter counterpoise; the DAK, a fixed crossed loop with
goniometer for shipboard use; the DAJ, a fixed shore station using four
monopoles for the range of 15 to 30 with cathode follower coupling; DAL,
DAM, DAN, DAO Adcocks which were subsystems of the DAJ; the DAP
which was a semiportable rotatable loop  using aural null in the range of 250
to 550 kc; the DAQ which was a shipboard crossed loop and goniometer for
the range of 1.5 to 20 mc and the DAR, a U.S. Navy modification of the
British FH-3 which uses crossed loops and a manual goniometer in the range
of 1 to 20 mc.  Also described is a Caltech development of a UHF direction
finder.  A Federal Telephone and Radio transportable equipment designated
SCR-502, similar to the DAJ, is described.  Spacing errors in the shore
Adcocks were generally reduced by providing two sets of antennas for the
range of 1.5 to 30 mc.  Other RCA work on portable Adcocks is described.  A
Federal telephone study of direction finder fundamentals is described
including polarization study, a wide band crossed loop D/F development, a
study of spaced crossed loop antennas, experimental comparison of the
electronic and mechanical components of sky wave, and other miscellaneous
items.  Other miscellaneous Federal Telephone research work is described.
A series of modifications to existing equipments by Federal Telephone is
described.  Collins Radio research on a new technique for wave error
measurements at large elevation angles is described.  A Collins Radio
research project using three pairs of vertical arrangements in an attempt to
reduce diversity effects and error is described.  Naval Research Laboratory
work on propagation phenomena is described.  NRL research on the effects of
ships hull and superstructures is described.  Army Signal Corps Laboratories
had work in progress including a spaced loop direction finder for the 2- to 8-
mc range, for the modifications to the SCR-551, and an electronic
goniometer.  The Army work also included a fixed station direction finder for 5
to 30 mc, and a small spaced loop direction finder covering the range from 5
to 20 mc suitable for use in a vehicle.  Also described are loop type D/F's
including the SCR-558, a 3 to 18 mc; SCR-503; and direction finders for
meteorological balloon tracking.  Certain projects contemplated at that time
are described, and controversial technical questions are listed which included
measurement of direction finder performance on the ground, artificial ground
planes, loop effects in Adcocks, lateral deviation effects, and certain other
points.  Conclusions and recommendations are made relative to the material
presented.  (Written for this publication by Southwest Research, technical





Field and Laboratory Tests of Radio Set SCR-503-T2 (Direction Finder
Frequency Range 100 Kc. to 3 Mc.
Title Text
Mccoy, R. E.Author Text
Signal Corps Engineering Laboratory, Eatontown, ESL Report No. 1 (Coles:
D/F Group); 10 January 1943.
Source Text
SCR-503, crossed loop, twin channel, MF, ArmyKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Direction Finder for AtmosphericsTitle Text
Nobile, G.Author Text
Bull. Assoc. Suisse Elect., vol. 34, pp. 43-46; 27 January 1943.Source Text
sferics, DF, weatherKeyword Text
An apparatus which is designed to record the direction of atmospheric
disturbances caused by lightning discharges is described.  This device, which
is in the service of the Swiss Meteorological Office, permits the registration of
storms as remote as the Atlantic coast of America with an accuracy of 1º
even if heavy storms occur simultaneously in the neighbourhood of the
recording station.  (Science or engineering abstract, formal literature, French






An Analysis of the Bellini-Tosi Fixed Direction FinderTitle Text
Pollack, H.Author Text
Communications, vol. 23, pp. 33-34, 51; January 1943.Source Text
crossed loopKeyword Text
An elementary article describing the principles of operation of the Bellini-Tosi
system.  (Written for this publication by Southwest Research, formal







Presidential Address Developments in D-FTitle Text
Price, E. T.Author Text
Trans. S. African Inst. Elect. Engrs., vol. 34, pp. 17-21; January 1943.Source Text
South Africa, DFKeyword Text
Important developments in the manufacture of D/F apparatus in South Africa
is discussed.  Paper is abridged to meet censorship requirements.  (Univ. of
Illinois abstract, formal literature, English language/Union of South Africa






Beach Defense Illumination Equipment Anti-Motor-Boat SearchlightsTitle Text
Reid, W. S.Author Text
Report 734, 215 pages; January 1943.  Author employed:  Engineer Board,
Fort Belvoir, VA.
Source Text
searchlights, beaches, area defense, light, beams
(electromagnetic), optical lenses,  modification,
illumination ,beach defense, beam spreading, light
beams, u/a reports, NTISDODXA
Keyword Text
It is contemplated that spread beam searchlights will be used in conjunction
with radio  direction finders for the illumination of Motor Torpedo Boats. The
direction will be  telephoned from the direction finder to the searchlight. The
searchlight will then go into  action in the direction given. When the target is
illuminated the ranges will be ascertained  by the battery base and stations,
and this information will then be sent to the gun  batteries. Due to the
narrowness of the concentrated beam (1.25 degrees spread) of the
searchlight it is necessary to spread the beam so that the target can be
followed at close  range, thereby facilitating accurate gunfire on the target.
The sub-project included the  development and testing of an arrangement for
spreading the beam of a 60-inch standard  searchlight to conform with the
following military characteristics: The standard 60-inch  searchlight shall be
the basic unit; Army modifications made in the standard unit shall not
interfere with the normal long ranges of the lights; The light shall provide for a
10 degree  spread-beam, and also for a 15 degree spread beam provided this
does not unduly  complicate the mechanism involved; The change from
standard beam to spread beam, or  vice versa, shall not require more than the
minimum practicable time to effect, and  preferably not more than 10
seconds; The device to produce the spread beam shall be  such that it can be
attached to the searchlight in the field. As a result of service tests, the  Coast
Artillery Board indicated that the spread lens attachment (Method No. 3) was






Some Short-Wave Bearing Observations Made with a Spaced Loop
Direction Finder.  January - August 1942
Title Text
Ross, W., and Taylor, H. W.Author Text
National Physical Laboratory (British) Report No. RRB/C.46; 1 January 1943.Source Text
DF, spaced loop, UKKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Mathematical Theory of Linear ArraysTitle Text
Schelkunoff, S. A.Author Text
Bell System tech. J., vol. 22, no. 1, pp. 80-107; January 1943.Source Text
theory, antenna arraysKeyword Text
A mathematical theory, suitable for appraising and controlling directive
properties of linear antenna arrays, can be based upon a simple modification
of the usual expression for the radiation intensity of a system of radiating
sources.  The first step in this modification is closely analogous to the
passage from the representation of instantaneous values of harmonically
varying quantities by real numbers to a symbolic representation of these
quantities by complex variable.  The complex variable itself represents a
typical direction in space.  This mathematical device permits tapping the
resources of algebra and leads to a pictorial representation of the radiation
intensity.  An antenna array is a spatial distribution of antennas in which the
individual antennas are geometrically identical, similarly oriented, and
energized at similarly situated points.  The first and the last properties insure
that the form of the current distribution is the same in all the elements of the
array and that consequently the array is composed of antennas with the
same radiation patterns.  The second property means that the radiation
patterns of the individual elements are similarly oriented and that
consequently the radiation pattern of the array is the product of the radiation
patterns of its typical element and the "space factor".  The space factor of an
array is defined as the radiation pattern of a similar array of non-directive
elements.  Hence in studying the effect of spatial arrangement of antennas,
we may confine ourselves to non-directive elements and thus materially
simplify the analysis.  An array is linear if points, similarly situated on the
elements, are colinear.  In this paper we are concerned mostly with linear
arrays of equispaced sources although in conclusion we shall have an
occasion to say a few words about more general types.  (Author's abstract,







Radio Direction Finder, G 6 Installation for the ME 110Title Text
TovarAuthor Text
(German) See: Department of Commerce PB56480.  January 1943.Source Text
DFKeyword Text
A short report on the installation of a radio direction finder in the Me 110,
using a compensating antenna made of aluminum or dural wiring.  Abstract
prepared at Headquarters Air Materiel Command, Wright Field, Dayton, Ohio.
(Science or engineering abstract, technical report including miscellaneous







A Cathode Ray Goniometer - Direction FindingTitle Text
Tukada, T.Author Text
(German) See: Department of Commerce PB54671; January 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






A Study of Present Development Work and Future Development
Programs
Title Text
Wirkler, W. H.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Instruction Book for Navy Model DAP, Radio Direction Finder EquipmentTitle Text
AnonymousAuthor Text




The model DAP radio direction finder is designed for use on small naval craft
of wooden construction.  It is suitable and capable  of taking accurate
bearings of radio signals with either A1, A2, or A3 emission characteristics.
It has a frequency range of 290-550 kc, and consists of two major units:  (a)
Receiver, and (b) Vibrator power unit.  This manual gives instructions for
installing, operating, and maintaining the equipment.  Parts list, photographs,
and diagrams are included.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Radio Navigation Equipment FuG 141 Technical ManualTitle Text
AnonymousAuthor Text
(German: RML)  See: Air Document Index No. R Sp 3 F: February 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German










National Physical Laboratory (British) Report No. WO.NPL.7; 8 February
1943.
Source Text
standard deviation, bearing error, probable error,
accuracy, bearing spread, UK
Keyword Text





Radio - Corporation Contract NXs-4522 - Model DAP Direction Finder -
Garod Radio Corporation, Brooklyn, New York, Contractor - First
Production Equipment - Test of
Title Text
AnonymousAuthor Text
USN NRL Letter No. C-S67/69(342); 8 February 1943.Source Text
DAPKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Investigation of Direction Finding Errors due to Site Characteristics.
Study of Reduction of These Errors:  Methods of Calibration
Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
166; 12 February 1943.
Source Text
calibration, siteKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Model DZ-2 Aircraft Radio Direction Finder Equipment.  Frequency
Range 15 - 70 KC and 100 - 1750 KC, 24V, D.C. Operation
Title Text
AnonymousAuthor Text




This equipment consists essentially of a rotatable loop antenna, a radio
receiver, and a dynamotor-filter.  It was designed for installation in all types of
naval heavier-than-air aircraft whose space limitations are such as to permit
access for operation of the receiver and loop controls.  The equipment may be
used either for direction finding or for radio reception in the range from 15 to
1750 kc.  The handbook has complete sections on installation, operation,
maintenance, and description of the equipment.  Parts lists for all
components are provided as well as tables of typical meter readings obtained
on all parts of the direction finder.  Photographs, drawings of parts, and
schematic and wiring diagrams are included.  (Science or engineering
abstract, technical report including miscellaneous government published







The Selection of Sites for Spaced Vertical Aerial Direction Finders
Operating on Wave Lengths of 20 - 3000 Metres (Frequencies 100 to
15,000 Kc/s)
Title Text
Barfield, R. H.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






H/F D/F Afloat.  The Vertical Polar Diagrams of Radiation of the Main
Transmitter Aerrial in Typical U-Boat
Title Text
Crampton, C. Whipple, R. T. P., and Toczylowski, H. S.Author Text
Admiralty Signal Establishment (British) Report No. M.492; February 1943.Source Text
DF, submarine, historyKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Arrangement for Generating a Minimum Clearing Voltage in a Direction
Finder
Title Text
Hasselbeck, W., and Stein, F.Author Text
Hochf: tech. u. Elek : akus., vol. 61, p. 64; February 1943.  See also Wireless
Engr., vol. 20, p. 619; December 1943.
Source Text
blurring, null clearingKeyword Text
An auxiliary coil is mounted at 90º to the search coil: its voltage, displaced by
90º is taken to circuits, which continually vary its amplitude and suddenly
change its phase by 180º, and is then led to the receiving system to act as a
null-clearing voltage.  (Author's abstract, formal literature, German






Preliminary field Trial of a C.R. D.F. Course IndicatorTitle Text
Jarvis and MumfordAuthor Text
General Post Office (British) Report No. 858; 4 February 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Loop Antennas for AircraftTitle Text
Levy, G. F.Author Text
Proc. IRE, vol. 31, pp. 56-66; February 1943.Source Text
DF, airborneKeyword Text
ABSTRACT NO. 1: In this paper, characteristics, requirements, and design
considerations which are associated uniquely with aircraft antennas operating
in the radio range or beacon band extending from 200 to 400 kilocycles are
discussed.  Low-impedance and high-impedance types of air-core aircraft
loops are considered in detail.  Actual polar-characteristic curves are given for
a number of loop antennas of both types.  Iron-core loop antennas are
considered separately and comparison is made with the more widely used air-
core types.  (Correction in Proc. IRE, vol. 31, p. 384; 1943.)  ABSTRACT NO.
2:  High- and low-impedance loop aerials with their receiver input circuits are
analysed:  the low-impedance type is generally preferable for aircraft.  Polar-
diagram errors are dealt with for solenoid- and pan-cake-type windings and
examples given of the improvement of min by es shields either of the tube- or
dome-shaped type.  Quadrantal errors remain, which may be of the order of 7º
- 15º.  Input sensitivities of the 2 types of winding are compared, and it is
shown that the pancake type gives greatest resultant voltage.  Iron-cored loop
aerials are considered; these, if properly designed, may be expected to give
greater efficiency than the open-core type.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Science or engineering abstract, formal literature,






Proposal for the Testing of Direction Finder PerformanceTitle Text
Luck, D. G. C.Author Text
Radio Corporation of America, Camden, New Jersey; 15 February 1943.Source Text
DF testingKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Ultra High Frequency Radio-Sonde Direction FinderTitle Text
Luke Chia-liu YuanAuthor Text
Office of Scientific Research and Development Report No. 1256.  See also
Department of Commerce PBL 87766; February 1943.
Source Text
DF, baloons, weather, trackingKeyword Text
A simple radio direction finder for observing the flight of metereological
balloons is described.  An Adcock antenna and a single dipole antenna
system, including a corner-type reflector as shield against ground reflected
waves, were used for measuring the azimuthal and the elevation angles,
respectively, of the direction of an incoming electromagnetic wave emitted
from a transmitter sent aloft on meteorological balloons.  A description of a
corner type collector which was sent to effectively shield the antenna used for
elevation angle measurement is given and various curves are represented to
show its shielding characteristics at varying wire spacings, focal lengths, and
wire lengths.  Using the direction finder, an accuracy of ¼º in the
determination of the azimuthal angles at various vertical inclinations is
obtained.  While in the determination of the elevation angles when using a
stationery transmitter as target which was set up on top of Mt. Wilson at a
distance of seven miles away, an accuracy of within ½º is easily obtained.
When the target transmitter is sent aloft on meteorological balloons the air
from the elevation angles observations range from zero to few degrees.  The
errors in the elevation measurements were probably caused by the swining
and rotation of the transmitter and transmitting antenna during flights, the
deterioration in the efficiency of the shielding response of the corner reflector
due to surface oxidation of the reflector wires shows a marked improvement in
the shielding efficiency of the reflector system.  At the request of the NDRC
the direction finder was sent to Signal Corps Laboratories at Ft. Monmouth for
further testing.  A brief description of the preliminary tests made at Ft.
Monmouth is also given.  Performed under Contract OEMsr-217 at California
Institute of Technology, Pasadena, California.  (Science or engineering
abstract, technical report including miscellaneous government published






Automatic Aircraft-Radio RecorderTitle Text
Peters, R. G.Author Text




A technique for transmitting instantaneously to the ground, test flight data
referring to 70 different points in a plane.  The transmitter on the aircraft is
frequency-modulated in succession by each of the instruments concerned,
and the signal received is recorded on a disc and also analysed automatically
into its separate components.  The whole series of instruments is "scanned"
100 times per sec, so that an almost continuous record is obtained of each.
For transmission, each instrument reading is converted into a frequency in the
range 0-5000 c/s, and these are used to modulate the transmitter: effects of
varying signal strength are thus minimized.  Ranges up to 100 miles can be
covered, and the system records vital data should a crash occur.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Ultra-High-Frequency Radio-Sonde Direction FindingTitle Text
Yuan, K.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Direction Finding on Wavelengths of 50 - 100 Cm.  Frequencies
300 - 600 Mc/s.  Part L - The Development of and Use of a Rotating
Spaced Aerrial (H) Direction Finder.  Part II - On the Use of a Reflector
with a Rotating H Aerrial System
Title Text
Adcock, F., and Ford, L. H.Author Text
National Physical Laboratory (British) Report No. RRB/c.70; 1 March 1943.Source Text
AdcockKeyword Text





Calibration of Direction Finding StationsTitle Text
AnonymousAuthor Text
Royal Australian Air Force, Headquarters, Melbourne, Report No. S.C.I.
A.S.D. 034, No. S 1/D.F.2; March 1943.
Source Text
calibration, site selectionKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Problems in Theory and Technique of Antennas: Part ITitle Text
AnonymousAuthor Text
(German) See:  Department of Commerce PB 119640; March 1943.Source Text
DF, propagationKeyword Text
ABSTRACT NO. 1:  Collection of 19 reports prepared by the General-
bevollmächtigten für Technische Nachrichtenmittel for presentation at the
Vierjahresplan Institut für Schwingungsforschung, Mar 24-26, 1943.  For Part
II see PB89013.  ABSTRACT NO. 2:  Contents: I: General requirements on
the qualities and dimensions of movable and fixed antennas, by R. Appel.-II.
Ship transmission antenna installations with nongrounded antenna part and
requirements of the navy as to shipboard antenna installations, by H.
Schlicke,  - III.  Directional antenna systems with antenna amplifiers, by H.
Rindfleisch, - IV.  Requirements  of the airforce of dm antennas for directional
connections, by H. Dahlmann, - V. Aircraft antennas, by H. Netherler, - VI.
Surface excitation, by S. Zisler, - VII.  Ultra short wave aircraft antennas, by
W. Kloepfer, - VIII.  Long wire antennas on airplane wings, by G. Goubau, - IX.
 Antenna and range, by K. Franes, - X. Principles of directional antennas, by
W. Moser, - XI.  New ultra short wave directional antenna with purely vertical
polarization, by R. M. Wundt, - XII.  Directional antenna system for dm- and
cm-waves without energy cable to the instrument, by K. Laemmchen, - XIII.
Ground direction-finding antenna systems, by W. Hasselbeck, - XIV.
Direction finding loop with iron core, by A. Weis, - XV.  On multiple utilization
of transmitter antennas, by H. Brueckmann, - XVI.  On anti-fading
antennas,by H. Brueckmann, - XVII.  Antennas on railroad cars, by A. Kraus, -
 XVIII.  Raw material problems with antennas from the point of view of radio
engineering, by W. Hahn, - XIX.  Directions for the uniform designation of
antenna magnitudes in lectures and reports.  AF T-2 T/2222.  ZWB FB
339/44.  (Science or engineering abstract, technical report including
miscellaneous government published material, English and German






Proposed D/F Scheme for UNBTitle Text
AnonymousAuthor Text
Telecommunications Resarch Establishment, Ministry of Supply (British),
Report No. T.1520; 9 March 1943.
Source Text
UK, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Instructions for Homing Device Attachment 'Fanny'Title Text
AnonymousAuthor Text
Radio Research Laboratory Report No. 411-30; 13 March 1943.Source Text
homingKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finding Antenna StudyTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
163-A; 23 March 1943.
Source Text
antennaKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Miniature Direction Finding Receiver (Tester WL 53,400)Title Text
Bray, W. J., Bourdeaux, N., and Thurlow, E.Author Text
General Post Office (British), Report No. 894; 6 March 1943.Source Text
receiverKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Causes and Measurement of Unbalance in RadiogoniometersTitle Text
Burgess, R. E.Author Text
National Physical Laboratory (British) Report No. RRB/C.69; 9 March 1943.Source Text
goniometer, AdcockKeyword Text
A screened goniometer which is relatively free from error as measured in the
usual way with a low mean potential of the field coil terminals may show alrge
errors when the mean potential is raised.  Since this condition can occur in
elevated H-Adcock systems the unbalance errors of a goniometer are of
practical importance.  The main sources of unbalance are discussed under
the headings:  (1) capacitive antenna effect, (2) magnetic antenna effect, and
(3) impedance of the screen.  A simple test unit is described which enables
direct measurement of unbalance error to be made in the laboratory under
conditions similar to those obtaining in the Adcock system.  The method of
testing can be applied to the case where long transmission lines are
interposed between the aerials and the goniometer.  Some typical
measurements are quoted for screened goniometer of a type described in a
recent report (RRB/C.45).  The effect of connecting the search coil in a
balanced or unbalanced fashion and of connecting the halves of the field coils






Wave Interference Errors in Direction Finders and Evaluation of Night
Errors in Aircraft Direction Finding
Title Text
Busignies, H.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Technical
Memo No. 34; 8 March 1943.
Source Text
wave interference error, polarization errorKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






WWV Transmission Observed at Federal Telephone and Radio Corp.
Laboratory, Great River, Long Island, Bearing Polarization Ratio of
Vertical to Horizontal Field Strength.  Interim Report
Title Text
Busignies, H., et al.Author Text
Office of Scientific Research and Development (OSRD) Report No. 1344.  See
also Department of Commerce PDL87753; March 1943.
Source Text
polarization, WWVKeyword Text
This report, purely descriptive, indicates what results have been observed and
includes: (1) Equipment description, (2) Methods of testing the outlined
equipment, (3) Correction scale for use with the tape recordings, (4) The
master graph, and (5) Detailed reports of observations.  Photographs and
graphs are attached.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






D/F Trials in H.M.S. Activity, 100 - 124 Mc/sTitle Text
Griffith, R. M., and Rosinski, W.Author Text
Admiralty Signal Establishment (British) Report No. M.503; March 1943.Source Text
shipboard, UKKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Suggestions for a Theory of the Coastal RefractionTitle Text
Grunberg, G. A.Author Text
Phys. Rev., vol. 63, pp. 185-189; 1 March 1943.Source Text
coastal refraction, propagationKeyword Text
An approximate method of attacking the problem of the refraction of
electromagnetic waves when passing from sea to shore is based on the fact
that an electromagnetic field varying with time can penetrate only slightly into
a sufficiently good conductor.  It is thus possible to formulate an approximate
boundary condition at the surface of separation of 2 media of greatly differing
conductivity.  (Science or engineering abstract, formal literature, English






The Measurement of Errors of Radio Direction Finders.  Final ReportTitle Text
Luck, D. G. C.Author Text
Office of Scientific Research and Development (OSRD) Report No. 1653.  See
also Department of Commerce PBL87771; March 1943.
Source Text
DF errorKeyword Text
Determination of technical performance of radio direction finders is very
important to the user; the problem it presents is analyzed and discussed.
Some errors of direction finding are properties of radio signals rather than of
apparatus and must be avoided in performance testing.  Other errors are
strictly internal properties of the apparatus and can be determined in the
laboratory.  The remaining errors arise in the interaction of signal and
apparatus.  Some of them, such as multipath wave-interference errors and
errors due to nearby objects are very important but so complex that testing
conditions cannot yet be specified.  Errors occurring on signals arriving over a
single path at a direction finder in clear surroundings can be measured as
functions of frequency, polarization, azimuth and elevation of arriving signal.
Such measurements require a fully controlled test signal directly simulating
typical actual signals provision of this test signal is the object of this project.
The testing instrument is a signal field, made complex by the presence of the
ground.  Its properties are shown analytically and some of them are
discussed.  The field of a local source differs from that of a distant signal, so
testing is simplified by using distances of at least a few tens of wave-lengths.
Direction-finder responses to favorably and unfavorably polarized signals may
be measured separately and operating errors may be inferred from the results.
 This method, used in our field work, requires a signal source of very pure
polarization.  A light, self-contained source built to conform to the shape of a
simple electric or magnetic dipole is described.  It has been found to have
sufficiently pure polarization for some but not all direction-finder testing.  A
new method of testing is proposed which would employ both favorably and
unfavorably polarized signals simultaneously, with continuously varying
relative phase.  A generator for such a test field is described.  The new
method would be quick, direct, simple, and reliable to use.  An aircraft is
required to support the transmitter used for direction-finder testing; a tall tower
is a very useful auxiliary support.  While a dirigible is the ideal supporting
craft, a captive balloon is a useful substitute under proper conditions.
Performance-testing sites must be most critically chosen for clearness and
homogeneity over a very large area and to a sufficient depth.  Salt-marsh sites
are required to determine ultimate direction-finder performance capability;
desert sites are also required to determine possible impairment of ultimate
Abstract Text
performance.  Extension of measurements of the sort described to include
multipath and nearby-obstruction errors can be made whenever specification
of suitable measuring conditions becomes feasible.  Work done under
contract OEMsr-838 at RCA Laboratoriews, Princeton, N.J.  (Science or
engineering abstract, technical report including miscellaneous government






Field and Laboratory Tests of Garod Radio Direction Finder Model DN-
200B (Frequency Range 270 - 570 Kc)
Title Text
Mudgett, A. H.Author Text
Signal Corps, Engineering Laboratory, Eatontown, Pennsylvania, Report No.
ESL:  Report No. 2 (Coles D/F Group); 8 March 1943.
Source Text
DN, ArmyKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Garod Direction Finder, Model DN-200B, Serial No. 12Title Text
Mudgett, A. H.Author Text
Signal Corps, Engineering Laboratory, Eatontown, Pa., Report No. ESRD-D/F-
152 (Coles D/F Group); 24 March 1943,
Source Text
DNKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Measurement of Errors in Radiogoniometers at High Frequency and
Very-High Frequency
Title Text
Pressey, B. G.Author Text
National Physical Laboratory (British) Report No. RRB/c.68; 5 March 1943.Source Text
UK, goniometer, error, HFKeyword Text
The various sources of error in goniometers of the inductive type are classified
and discussed.  A review of existing methods of measurement of these errors
is followed by detailed descriptions of three methods which have been used in
the high and very high frequency bands (3-100 Mc/s) at the National Physical
Laboratory.  The first is a field coil interconnection method in which no
apparatus other than a signal generator and detector are required.  It has a
limited application but this disadvantage is offset by its simplicity.  The
second method makes use of a resistance potentiometer of improved design
and capable of high order of accuracy at frequencies up to 30 Mc/s.  In the
third method two inductance type piston attenuators are used.  This
apparatus has a very high order of accuracy and may be used at frequencies
up to the highest now employed for direction-finding purposes.  The accuracy
and limitations of the three methods are discussed and their merits
compared.  Details of the construction of the measuring apparatus and its
calibration are given, and specimens of error measurements made on various
types of goniometer are included.  (Author's abstract, technical report
including miscellaneous government published material, English






Adcock Antenna SystemTitle Text
Troost, A., and Schultz, G.Author Text
Hochf: tech. u. Elek : akus, vol. 61, pp. 90-91; March 1943.  See also
Wireless Engineer, vol. 20, p. 561; November 1943.
Source Text
AdcockKeyword Text
The electrical lengths of the aerials and their connecting lines are so chosen
that the even natural wave-lengths (open and resonance) of the system falls
about in the middle of the working band, and the uneven natural wave-lengths
on either side of it (closed-end resonance) are outside that band.  Moreover,
the input impedance of the D/F receiver is chosen small compared with the
aerial impedance at the middle of the band.  (Univ. of Illinois abstract, patent,










(German:  Telefunken) See:  Air Document Index No. R2291 F762; April 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German










Canadian National Research Council, Report No. PRA-77; April 1943.Source Text
AdcockKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Principles of the Cathode Ray Direction FinderTitle Text
AnonymousAuthor Text
Ministry of Aircraft Production (British) Report No. 2530, vol. 1; April 1943.Source Text
UK, DF, twin channelKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






140 - 600 Mc/s Ship Direction FinderTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Report:
Proposal No. 178; 8 April 1943.
Source Text
UHF, DF, shipboardKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






200 - 600 Mc/s Homing Radio CompassTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Report:
Proposal No. 169; 16 April 1943.
Source Text
homingKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Contract NXs-99866 - Model DAR Direction Finder Equipment -
Radio Marine Corp., New York City, Contractor - Tests on Production
Equipment Serial #164 - BuShips Problem D18C - Report of Test of
Title Text
AnonymousAuthor Text
USN NRL Letter No. C-S67/69 9342); 16 April 1943.Source Text
DAR, NRL, NavyKeyword Text









National Defense Research Committee, Radio Board, London, England; 22
April 1943.
Source Text
UK, DF, NDRCKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Investigation of Direction Finding Errors Due to Site Characteristics:
Study of Methods of Reduction of These Errors
Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
166A; 23 April 1943.
Source Text
site errorKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Wireless Direction Finding Involving Ionosphere ReflectionTitle Text
AnonymousAuthor Text
Australia and New Zealand Scientific Research Liaison Office (Australia)
Report No. 353; 26 April 1943.
Source Text
ionospheric, DF, polarization error, wave interference
error
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Survey of Direction Finding Research (Non-Radar)Title Text
AnonymousAuthor Text
USN, Naval Attache for Research, London, Report No. 1652; 27 April 1943.Source Text
UK, DF, NavyKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Investigation of Errors in Spaced Collector Direction Finder SystemsTitle Text
Clark, T. H.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Report No.
TM -37; April 1943.
Source Text
error, spacing errorsKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






One Year of Development Model DAQTitle Text
Clark, T. H.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, 12 April 1943.Source Text
DAQ, crossed loop, shipboardKeyword Text
This report gives the story of the development of the Model DAQ High
Frequency Direction Finder.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published






Mathematical Method for Resolving a Fix from Known Remote PointsTitle Text
Gerbes, W.Author Text
(German:  FFI) See:  Air Document Index No. R2714 F773;  April 1943.Source Text
fixKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Coordinated Study of Ionospheric Transmission and Direction Errors at
High Radio Frequencies
Title Text
Gilliland, T. R.Author Text
US Bureau of Standards:  Project No. C-13; 26 April 1943.Source Text
ionosphere, polarization errorKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Determination Free from Night EffectTitle Text
Hasselbeck, W.Author Text
Hochf: Tech. u. Elek : akus, vol. 61, p. 126; April 1943.  See also Wireless
Engineer, vol. 21, p. 41; 1944.
Source Text
spaced loop, polarization errorKeyword Text
Two or more loops in a horizontal plane are connected in pairs in opposition.
(Univ. of Illinois abstract, formal literature, German language/abstract,






Development of the Lodar Pulse Direction Finding ReceiverTitle Text
Mountjoy, G.Author Text




This report is a description of pulse direction finding (PDF) receiving
equipment designed at the RCA Laboratory on an M.I.T. contract.  Three
equipments were made and tested.  Each equipment is a complete receiving
system comprising in one unit the functions of indicator and receiver.
Photographs of the equipment are given.  The equipment is designed to work
with a Bendix No. LP21A loop and cable.  A loop coupling transformer
matches the loop to the first tuned circuit.  The power supply requirements
are 400 to 800 cycles, 115 V or 80 V input.  The weight of the equipment
(less loop) is 22-1/2 lb.  All measurements tabulated in this report were taken
on the third set at the RCA Laboratory.  Measurements on the other two units
by two other laboratories ae in substantial agreement.  A circuit diagram and
several wave forms are included in the report.  (Science or engineering
abstract, technical report including miscellaneous government published






Pulse Direction-Finding ReceiverTitle Text
Nicolas, P.Author Text
Hochf: tech. u. Elek : akus, vol. 61, p. 126; April 1943.  See also Wireless
Engineer, vol. 21, p. 40; 1944.
Source Text
pulse, receiverKeyword Text
In a system in which the length of the transmitted pulse exceeds the interval
between the direct signal and the echo, the pulse image shown on a cathode-
ray tube is so positioned that the strongest extinction occurs at the beginning
of the oscillogram.  By the commutation, during the interval between two
pulses, of a directional and a nondirectional antenna, the sum and difference
of the antenna voltages are supplied alternately to that deflecting system
which is not in use for the time-based deflection.  When the directional
antenna is so oriented that the beginning of the two curves coincide with the
dotted center line, the arrival angle of the transmitter is found.  (Univ. of Illinois
abstract, formal literature, German language/abstract, document not available,










National Physical Laboratory (British) Report No. RRB/C.71; April 1943.Source Text
Adcock, polarization error, UKKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Flight Test Procedure for Radio Compass Calibrations Test Model B-29Title Text
Weinstein, G.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Airborne Direction Finding Equipment G IV.4 IIITitle Text
AnonymousAuthor Text
(German: L.N.S.)  See:  Air Document Index No. R2150 F634; May 1943.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Cathode-Ray for Pulse Directional Finder Visual ReceptionTitle Text
AnonymousAuthor Text
(German: Telefunken); May 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Direction Finder Installation, Peil A 40Title Text
AnonymousAuthor Text
(German: R.M.L.) See:  Air Document Index No. R2721 F114, May 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Direction Finder Installation, Peil A50 & A60Title Text
AnonymousAuthor Text
(German: R.M.L.) See:  Air Document Index No. R2721 F150; May 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Preliminary Specification, D/F Equipment FM11Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. B233/43; May 1943.Source Text
UK, DFKeyword Text









NRL: Ltr. C-S67/69 (542); 4 May 1943.Source Text
DAQ, shipboard, HF, crossed loop, calibrationKeyword Text





Report on DF Trails with ASVS/H2STitle Text
AnonymousAuthor Text
Telecommunications Research Establishment, Ministry of Supply (British);
Report T-1412; 4 May 1943.
Source Text
UK, DFKeyword Text





Proposal for Scanning System for DAQ H.F. Ship Direction FinderTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
190; 8 May 1943.
Source Text
scanning, DAQ, shipboard, HFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report on German Radio Equipments, Consisting of Peilgerat 5
Direction Finding Equipment, Type AAF 25 H.F. Antenna, Converter
Type U10/S, and 50 Meters of Aluminum Antenna Wire
Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Study of Direction Finder Fundamentals, Polarization StudyTitle Text
Busignies, H.Author Text
Research Project C-58, Federal Telephone and Radio Corporation; 28 May
1943.
Source Text
DF, polarization errorKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English
language/USA abstract, document not available, report; summarized in Div.






Remote Bearing Indicator Made by Jerome Engineering Co.Title Text
Ercolino, G., and Applegate, A.Author Text
Signal Corps Engineering Laboratory, Eatontown, Report ESRD-df-235
(Coles: D/F Group); 28 May 1943.
Source Text
indicatorKeyword Text





General Facility and Constructional Requirements for the Model DAJ
Direction Finder Installation
Title Text
Goldstein, M. K.Author Text
NRL Report No. R-2079; May 1943.Source Text
DAJ, Adcock, HFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






General Facility and Constructional Requirement for the Model DAJ
Direction Finder Installation
Title Text
Goldstein, M. K.Author Text
NRL Report No. R-2079.  See also Department of Commerce PB28762; 15
May 1943.
Source Text
DAJ, HF, AdcockKeyword Text
This report describes installation arrangements of a Navy model DAJ high
frequency flash-bearing direction finder equipment and deals with the
necessary preparatory, construction and installation work as well as the
materials to be locally procured in advance.  A complete DAJ installation is
described, covering a continuous (1.5 to 30 mc) frequency range in four
bands.  Drawings for a preferred DAJ array arrangement and two alternate






Copy Draft of Talk Given before the D/F Section of N.D.R.C. (13.1) at
R.C.A. (Princeton) by H.G. Hopkins, British Central Scientific Office on
May 11th, 1943
Title Text
Hopkins, H. G.Author Text
NDRC Div. 13; 11 May 1943.Source Text
NDRC, DF, UKKeyword Text





D/F on Multiple Ray Morse SignalsTitle Text
Hunter, A. O.Author Text
Admiralty Signal Establishment (British) Report M. 513; 8 May 1943.Source Text
mode separation, pulse, DF, UKKeyword Text





The Calculation of Current Distribution and Radiated Aerial Energy Fed
by Damped Travelling Waves; I. Parallel Line
Title Text
Jachnow, W.Author Text
Elekt. Nachr. - Tech. (ENT), vol. 20, p. 115-23; May 1943.Source Text
DFKeyword Text
The damping decrement at the end of the parallel conductor is calculated
yielding the energy equation valid for every linear element of the line in form of
an integro-differential equation.  In the case of straight, parallel lines with
equal current amplitude this becomes a soluble homogeneous differential
equation of the first order.  (IRE or IEEE abstract, formal literature, German






Radio Direction Finding on Wavelengths between 25 and 50 Cm (1200-
600 Mc/s) with the 'U' Spaced Aerial System
Title Text
Pearce, R. R.Author Text
National Physical Laboratory (British) Report:  RRB/C.74; 12 May 1943.Source Text
UHF, UK, radarKeyword Text





Results of Laboratory Tests Made on Radio Set SCR-587Title Text
Thias, P.Author Text
Signal Corps Engineering Laboratory, Eatontown, Report ESRD-df-232
(Coles: D/F Group); 27 May 1943.
Source Text
DF, receiverKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Manual on Type I Aero. Mark III Radio Homing Gear and Direction
Finder Change 2
Title Text
Yamanoi, S. C.Author Text
Naval Training Combined Air Force (Japanese) Report 13.  See also NRL
Report RS0011014; May 1943.
Source Text
HomingKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, Japanese










(German: L.H.S.) See:  Air Document Index No. R2154 F589; June 1943.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






German Radio Receiver, Tornister E.b.Title Text
AnonymousAuthor Text
Allied Force Headquarters, Signal Section, 849th Signal Intelligence Service;
June 1943.  See Department of Commerce PB19750.
Source Text
intercept, DF, receiverKeyword Text
The Torn E.b. is a general purpose receiver which had a wide distribution in
the German army.  It was issued separately for use in intercept work, and
was also used in conjunction with several direction finders and transmitters.
The set examined was captured on the Tunisian front together with descriptive
literature.  The pack receiver is a portable, tuned radio frequency, four-tube
receiver having a frequency range of 97 to 6970 kc, divided into 8 bands.  The
apparatus can receive cw telegraphy (A1), tone telegraphy (A2), and
telephony (A3).  The receiver and the requisite batteries and accessories
comprise two separate half-packs which can be carried by one man.
Photographs, lists of components, and circuit and schematic diagrams are










Federal Telephone and Radio Corporation, Newark, New Jersey.  See
Department of Commerce PB17888; June 1943.
Source Text
shipboard, DAK, MF, crossed loopKeyword Text
This is a new type direction finder employing a fixed crossed loop and a
sense antenna for use on vessels.  It covers the frequency range between 250
and 1500 kc.  The equipment is designed for CW, MCW and ICW reception.
The book contains sections on the following subjects:  Description,
fundamentals of direction finding, installation notes and drawings, calibration,
location of faults, tube locations, list of major components, parts list by
symbol designation, parts lists by Navy type designation, and index of











Airplane and Marine Instruments, Inc.  See Department of Commerce
PB17873; June 1943.
Source Text
DAG, portable, loop, aural nullKeyword Text
This manual contains a detailed description of those portable radio direction
finders, together with operating and maintenance instructions.  The Model
DAG is a high frequency portable direction finder suitable for locating radio
transmitters of unknown locations.  It may also be used to determine the
location of receivers with respect to transmitters of known location by
triangulation, and as a communications receiver for both CW and amplitude
modulated signals.  It is normally powered by self-contained batteries.  The
frequency range of 1.6 mc to 18.2 mc is covered.  Supplementary data
consisting of tables listing major units, parts and spare parts, color codes,







Instruction Book on Radio D/F SystemsTitle Text
AnonymousAuthor Text
(German: L.H.S.); June 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German










Midwest Radio Corporation, Cincinnati, Ohio.  See Department of Commerce
PB38629; June 1943.
Source Text
radar DF, intercept, UHF, ARDKeyword Text
Model ARD-2 equipment is a nonradiating intercept receiver intended primarily
for airborne use.  It is designed to detect radar signals beyond the effective
range of the radar, to measure carrier frequencies from 80 to 3000
megacycles and pulse repetition rates from 50 to 8000 cycles per second.
Approximate location of radar transmitters can also be determined when the
directive properties of a given installation are known.  The equipment consists
of a tunable antenna-detector unit, an amplifier and power supply on one
chassis, and a test oscillator.  The antenna is mounted at an angle of forty-
five degrees in order to receive either vertically or horizontally polarized radar
transmissions.  The antenna-detector unit is composed of antenna which may
be changed to provide three lengths, a diode detector, and a tuning stub.  A
sliding scale calibrated in megacycles is provided for measuring carrier
frequency directly.  The amplifier unit contains a three stage pulse amplifier, a
trigger circuit, a pulse rate counter circuit, an audio amplifier, a visual signal
indicator, and a rectifier power supply.  The test oscillator has a fixed carrier
frequency of approximately 400 megacycles.  A 955 oscillator tube is pulse
modulated by a 6SL7GT connected as a multivibrator.  Selection of four pulse
repetition rates is made available.  The power supply is designed to work on
115 volts single phase alternating current from 60 to 2400 cycles.
Photographs, drawings, diagrams, charts and curves, and parts list are
included.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Radio-Model DAQ High Frequency Shipboard Direction Finder - F.T. &
R. Company, Contractor - Preliminary Production Model Test of -
BuShips Problem No. D20C
Title Text
AnonymousAuthor Text
NRL Letter:  C-S67/69(342); 3 June 1943.Source Text
DAQ, HF, shipboard, crossed loopKeyword Text





Siting of VHF Direction FindersTitle Text
Bateman, R.Author Text
U.S. Signal Corps Report No. ORG-P-3-2.  See also Department of
Commerce PB22178; June 1943.
Source Text
VHF, DF, site, land based, unfavorable terrain, ArmyKeyword Text
This report contains recommendations regarding the siting of VHF direction
finders of the type furnished with SCS-2 and SCS-3 control net systems.  It is
intended to be used as a guide to siting personnel in the selection of sites for
VHF direction finders.  The recommendations apply particularly to the siting of







Considerations in the Design of the Elevated Four-Aerial H-Type Adcock
Direction Finder for Short Waves
Title Text
Burgess, R. E.Author Text
National Physical Laboratory (British) Report No. RRB/C.83; 7 June 1943.Source Text
H Adcock, UK, four element AdcockKeyword Text
This paper discusses the design of the elevated four-aerial H-Adcock system
with the object of indicating the main considerations in the design for
maximum sensitivity and instrumental accuracy for vertically polarized waves.
 Two types of system are discussed:  (i) The directly-coupled system in
which the goniometer and the radio frequency stages of the receiver are
situated at the aerials with a downlead carrying the intermediate frequency
signals, and (ii) The line-coupled system in which the aerial pairs are coupled
by screened transformers to transmission lines which feed the field coils of
the radiogoniometer below.  In both types the aerial dimensions are
considered to be small compared with the wavelength and the aerial
impedance is reactive.  In Section 2 the design of the aerial system, the aerial
coupling circuit and the input circuit of the receiver are analyzed from the
point of view of obtaining maximum sensitivity (i.e. signal/noise ratio).  The
directly-coupled type provides the greatest possible sensitivity from a given
aerial system.  In the line-coupled system the combined effect of attenuation
in the line and impedance mismatch at its ends result in practice in an
appreciable loss in sensitivity.  The importance of accurate tuning of the
search coil (which forms the first tuned circuit of the receiver) and of using a
low noise valve in the first stage is stressed.  In Section 3, the design of the
system for high instrumental accuracy is described.  The conditions for
balancing an aerial pair are considered and it is shown that a high order of
symmetry in the aerial system and of balance in the screened aerial
transformer or goniometer is required at frequencies in the region of the
resonance of the vertical column.  Although the existence of column
resonance effects presents difficulty in the design of the aerial system, it has
been found possible to reduce the resulting errors to a satisfactorily low level.
The need for accurate equality of the aerial pairs in order to minimize the
quadrantal error is indicated.  (Author's abstract, technical report including
miscellaneous government published material, English language/abstract, file






Model DAQ H/F D.F. Sense Balancing Adjustment and Sense Antenna
Counterpoise - Dummy Loop Arrangement - Comparison with Model
DAR
Title Text
Clark, T. H.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Technical
Memo No. 50; 5 June 1943.
Source Text
DAR, DAQ, shipboard, senseKeyword Text





Influence of Ground Conductivity on Accuracy of NLS-505 Direction
Finder
Title Text
Clark, T. H.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Technical
Memo No. 44; 15 June 1943.
Source Text
Adcock, ground mat, earth constants, conductivity, site
selection
Keyword Text
This memo gives the results of practical tests of an operating direction finder
using spaced vertical monopoles connected by transmission lines of the
horizontal U type.  In this system, each monopole's base is connected to a
small ground mat which is buried close to the surface of the soil.  A short
description is given of the theory underlying this design and the results of two
typical installations are given.  The causes of the inferior results of the second
of these installations are analyzed.  The means adopted for their correction
are given.  The results of the correcting means are further analyzed and
general conclusions useful for the selection of sites and the installation of






Locating Tanks by RadioTitle Text
Fick, C. G.Author Text
General Electric Company, Research Project No. C-61, OEMsr-737; June
1943.
Source Text
tanks, location, fixKeyword Text





A Method of Measuring the Effectiveness of Electrostatic Loop ShieldingTitle Text
Foster, Dudley E. And Finnigan, Charles W.Author Text
Proc. I.R.E., vol. 31, no. 6, pp. 253-5, June 1943.Source Text
shielded loop, screened loop, effective heightKeyword Text
In the design of radio receivers employing electrostatically shielded loops,
difficulty in measuring the effectiveness of the loop shielding in the laboratory
is usually encountered.  This paper describes a method using a short rod
antenna connected to a conventional standard-signal generator which has
been found to be convenient to operate and capable of producing consistent
results.  The effectiveness of shielding is determined as the ratio of the
effective height of the loop as a magnetic field collector to its effective height
as an electric-field collector.  (Source of abstract unknown, formal literature,






Preliminary Investigation of Molded Polystyrene LoopsTitle Text
Guenther, M., and McCoy, R. E.Author Text
Signal Corps Engineering Laboratories, Eatontown, ESL Report No. 5 (Coles:
D/F Group); 27 June 1943.
Source Text
loop, polystyrene loop, ArmyKeyword Text





The Design and Performance of Rotating H Adcock Direction Finders for
the Range 3.75 to 11.3 Meters
Title Text
Hopkins, H. G.Author Text
National Physical Laboratory (British) Report: RRB/C.76; 1 June 1943.Source Text
Adcock, VHF, H Adcock, UKKeyword Text





Report on Navy Aircraft Direction FindersTitle Text
Levy, G. F.Author Text
United Air Lines, Chicago, Illinois, Report No. CP-136; 4 June 1943.Source Text
airborne, DFKeyword Text





The Measurement of Errors of Radio Direction FindingTitle Text
Luck, D. G. C., and Norton, L. E.Author Text









Instrument Approach by Radio Direction FinderTitle Text
Mcintosh, C. H.Author Text




Article discusses how, in absence of radio directional beams, ordinary
direction finder can be used dependably for satisfactory instrument approach.
May:  No-wind to moderate-wind conditions are covered.  June:  Problem of
approach in high winds is explained, together with plan for approaching under
moderate winds without going through boxing procedure.  (Science or
engineering abstract, trade journal, English language/USA abstract,






Navigation Aids in Aircraft CommunicationsTitle Text
Peters, R. G.Author Text
Communications, vol. 23, no. 6, pp. 50, 52, 54, 87; 6 June 1943.Source Text
navigation, AdcockKeyword Text
Navigation aids on board aircraft are dependent on assortment of specially
designed ground equipment considered as follows:  Adcock system; marker-
transmitter; cone of silence; fan markers; approach marker; simultaneous
range station; antennas; electrostatic shielded loop; future developments.






Instrument Approach Performance Characteristics on Radio Instrument
Landing Systems - Part I - UAL - Bendix System
Title Text
Ryburn, W. E.Author Text




Photographic space-time records of approach paths followed by DC-3 airplane
in making 25 instrument landings with pilot under hood, at Oakland, California
municipal airport:  Bendix type radio instrument landing equipment (equi-
signal localizer and constant intensity glide path) was used in all these
landings; results presented as curves.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Preliminary Discussion of Directional Sensitivity of Radio Direction
Finder and the Effect of Filter Circuits on Speed and Sensitivity
Title Text
Wirkler, W. H.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finding Equipment Peil VITitle Text
AnonymousAuthor Text
(German: Telefunken) See:  Air Document Index No. R2789 F469; July 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German










(German: Telefunken) See:  Air Document Index No. R2313 F276; July 1943.Source Text
mobile, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German










Radiomarine Corporation of America, New York, N. Y.  See Department of
Commerce PB17874; July 1943.
Source Text
DAE, MF, loopKeyword Text
The model DAE radio direction finder equipment consists of the following
major units:  Type CRM-46153 radio receiver (240 to 2000 KC); type CRM-
69074 loop assembly; two complete sets of vacuum tubes; and a set of spare
parts.  The basic power supply is 115 volts, 60 cycles, single phase, A. C.
Construction, installation, and operation are described.  Appendix contains







Insulating Hood for D/F Outfits FM11 and FM12Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. SS106; July 1943.Source Text
UK, FM11, FM12Keyword Text









(German: Telefunken) See:  Air Document Index No. R2110 F936; July 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Preliminary Specifications, Admiralty Direction Finder FH4Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. B235/43; July 1943.Source Text
FH4, UK, crossed loopKeyword Text







(German: O.K.M.); July 1943.Source Text
DF, radarKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






The Development of an Elevated H Adcock Direction Finding System
FH2 for the Frequency Band 3 to 20 Mc/s.  (15 to 100 Meters)
Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British); 7 July 1943.Source Text
FH2, UK, HF, Adcock, H AdcockKeyword Text









National Physical Laboratory (British) Report No. WO/NPL.9; 15 July 1943.Source Text
maps, gnomonicKeyword Text





The Average Characteristic Impedance of Multiwire Cylindrical Cage
Dipoles
Title Text
Babcock, W. C.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Considerations in the Design of the Elevated Four-Aerial H-Type Adcock
Direction Finder for Short Waves
Title Text
Burgess, R. E.Author Text
National Physical Laboratory (British) Report:  RRB/C.83; 7 July 1943.Source Text
Adcock, UK, four element Adcock, H AdcockKeyword Text
This paper discusses the design of the elevated four-aerial H-Adcock system
with the object of indicating the main considerations in the design for max
sensitivity and instrumental accuracy for vertically polarized waves.  Two
types of system are discussed: (1) The directly-coupled system in which the
goniometer and the radio frequency stages of the receiver are situated at the
aerials with a downlead carrying the intermediate frequency signals, and (2)
The line-coupled system in which the aerial pairs are coupled by screened
transformers to transmission lines which feed the field coils of the
radiogoniometer below.  In both types the aerial dimensions are considered to
be small compared with the wavelength and the aerial impedance is reactive.
The design of the aerial system, the aerial coupling circuit and the input
circuit of the receiver are analyzed from the point of view of obtaining
maximum sensitivity.  The directly coupled type provides the greatest
possible sensitivity from a given aerial system.  In the line coupled system
the combined effect of attenuation in the line and impedance mismatch at its
ends results in practice in an appreciable loss in sensitivity.  The design of










Federal Telecommunications Laboratories, Nutley, New Jersey, Project No. C-
80; 1 July 1943.
Source Text
UHFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Study of Direction Finder FundamentalsTitle Text
Busignies, H., and Baker, D.Author Text
OSRD 6608, OEMsr-745, Research Project C-58, Federal Telecommunication
Laboratories, Inc.; 31 July 1943.
Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research , contains






Demountable Short Wave Type SCR-502:  Instantaneous Bearing
Indication by Cathode Ray Oscilloscope
Title Text
Busignies, H., and Richardson, A. G.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Project No. C-
34; 1 July 1943.
Source Text
SCR-502Keyword Text







D.F. Attachment A.P.Z.5 for Automatically Taking Bearings with Peilgrat
5.
Title Text
Calvert, G. W.Author Text
Air Ministry (British), Translation No. A.I.2; 21 July 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Comparison of Error Curves for Direction FindersTitle Text
Clark, T. H.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Technical
Memo No. 52; 6 July 1943.
Source Text
calibration, error, DFKeyword Text
This memo attempts to list the best known methods of presenting calibration
and error curves for radio direction finders.  The methods are compared to
determine which method is most suitable for the presentation of data for a






Effect of Ionosphere Reflection in Producing Radio Compass ErrorTitle Text
GonnermannAuthor Text
(German: Z.F.B.) See:  Air Document Index No. R2722 F351; July 1943.Source Text
ionosphere, errorKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Antenna Patterns of Special Loop on A-29 Lockheed Hudson BomberTitle Text
Jacques, R. B.Author Text
Ohio State University Research Foundation, Report No. 759-12.  See also
Department of Commerce PB50841; July 1943.
Source Text
airborne, loopKeyword Text
Measurements have been made of the patterns of a special loop antenna
mounted on the Lockheed Hudson Bomber A-39.  The material is presented
in two groups.  The first group contains patterns of the loop mounted on the
ship for two different settings of the series loop tuning capacitor.  The second
group shows patterns of the same loop mounted on a flat simulated ground
plane and also for two different capacitor settings.  A sketch shows the
details of the construction of the loop.  The measurements were made on a
1/10 scale model of the A-29 bomber at a model frequency of 2,000
megacycles.  The actual frequency of the full scale model is 200 megacycles.
 Measurements were made for both vertical and horizontal polarization.
(Science or engineering abstract, technical report including miscellaneous







Polarization Errors of Shielded U Adcock Direction FindersTitle Text
Luck, D. G. C., and Norton, L. E.Author Text
Office of Scientific Research and Development (OSRD) Report No. 1884.  See
also Department of Commerce PB L87770; July 1943.
Source Text
Adcock, counterpoise, polarization error, shielded U
Adcock
Keyword Text
Earlier field calculations are reviewed and the reason for an erroneous result is
shown.  New field expressions developed to avoid the earlier difficulties are
equivalent to simpler forms reported by K. A. Norton, which are here used in
new field calculations.  Comparative polarization-error tests of an elevated-
counterpoise Adcock system with rod and loop test transmitters have given
results independent of the type of transmitter and of transmitter distance.
Computation of spurious effects due to test-field curvature shows them to be
sufficient to limit severely the significance of short-range measurements made
on good direction finders with rod transmitters.  The elevated-counterpoise
Adcock is not good enough to encounter such limitations.  It shows quite
poor pickup ratios, dependent both on frequency and on test-transmitter
elevations.  Results of earlier tests on the BTL Adcock at Holmdel are
compared with newly computed fields and found to represent primarily field-
curvature effects.  Even the error minima at 5-degree transmitter elevation are
qualitatively explained.  Some high-angle observations permit tentative
assignment of standard-wave errors in the neighborhood of 7½ degrees (50%)
and of pickup ratios comparable with those of the elevated-counterpoise
Adcock.  No fully satisfactory measurement has yet been made of the
polarization error of any really good direction finder.  Only rather long-range,







Polarization Errors of Shielded-U Adcock Direction FindersTitle Text
Norton, L. E.Author Text
Radio Corporation of America, Camden, New Jersey, Report: Project C-57; 20
July 1943.
Source Text
polarization error, Adcock, U AdcockKeyword Text





Ionospheric Measurement Research at Louisiana State University.  July
1, 1942 to June 30, 1943.  Final Report
Title Text
Parkinson, T.Author Text
Office of Scientific Research and Development (OSRD) Report No. 1662.  See
also Department of Commerce PB L87772; July 1943.
Source Text
ionosphereKeyword Text
The work on ionospheric measurements at Louisiana State University during
the period of July 1, 1942 to June 30, 1943 was concerned with the two major
problems:  (1) continuous field intensity measurements of transmissions from
four selected broadcast stations and analysis of results; and (2) the securing
of regular reflection-height records from which useful information about the
ionosphere could be extracted.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






A Note on the Transmission Line Equation in Terms of ImpedanceTitle Text
Pierce, J. R.Author Text
Bell System Technical Journal, vol. 22, p. 263; July 1943.Source Text
transmission lineKeyword Text
Increased familiarity derived in handling Maxwell's equations, especially in
connection with problems arising at very high frequencies, has resulted in a
variety of forms for expressing certain laws and behavior.  Especially, work by
Schelkunoff in extending the impedance concept shows that impedance can
be quite as general and exact a means for expressing electromagnetic
relations as are current, voltage, electric and magnetic fields, and vector and
scalar potentials.  In reformulating certain problems in terms of impedance the
content and ultimate solution must of course be equivalent.  There may,
however, be a considerable change of procedure and sometimes a
simplification.  For instance, in many cases a single impedance condition can
replace the usual two boundary conditions for voltage and current.  One very
simple case in which it is perhaps easiest to deal directly with impedance is
in the derivation of the transmission line equation on a distributed constant
basis.  In the usual derivation, two linear second order differential equations
are obtained, one for voltage and one for current.  The impedance, in terms of
which the engineer expresses many of his results, is obtained as a ratio from
solutions for voltage and current.  In treating the transmission line from the
impedance point of view, without dealing with currents and voltages, a first
order non-linear differential equation in terms of impedance and distance is
obtained.  This impedance equation is a Ricatti equation and could be
obtained from the usual line equations.  It is simpler, however, to derive it
directly.  (Author's abstract, formal literature, English language/USA abstract,






The Effects of Near-By Horizontal Cables on a Rotating Spaced Loop
Direction Finder in a Site of Low Conductivity
Title Text
Ross, W.Author Text
Paper No. R.R.B./C.80; 21 July 1943.  Department of Scientific and Industrial
Research, London, England.
Source Text
spaced loop, site, conductivity, HF, UK, cable chokesKeyword Text
Experiments have been carried out on a site of low conductivity on the effects
of leading a cable, such as a power or telephone cable, into a rotating coaxial
type spaced loop direction finder operating in the frequency band 3-10 Mc/s.
Very large errors can be caused by such a cable.  The method which seemed
most successful for the elimination of the undesired effects was to break the
length of cable nearest to the direction finder, i.e., the innermost portion of the
cable, into short lengths not exceeding five feet long, by inserting high







Limitations of the U Type Adcock Direction Finder in the Short Wave
Band (Wavelengths 10-100 Meters)
Title Text
Ross, W., and Burgess, R. E.Author Text
National Physical Laboratory (British), Report No. RRB/C.78; ca 8 July 1943.Source Text
Adcock, UK, VHF, HFKeyword Text





D.F. Station Adcock No. 1Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






D.F. Station Transportable Adcock No. 3Title Text
AnonymousAuthor Text
Signal Research & Development Establishment, Ministry of Supply (British)
Provisional Pamphlet No. 659A; ca August 1943.
Source Text
AdcockKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Technical Manual Radio Set SCR-292Title Text
AnonymousAuthor Text
War Department, Technical Manual No. 11-254; 2 August 1943.Source Text
SCR-292Keyword Text





V.H.F. Automatic Direction Finder (Development Model) - Description of
Apparatus and Instructions for Lining-up and Operating
Title Text
AnonymousAuthor Text
Standard Telephone & Cables, Limited (British) Report No. 3760/RFC/MST
6972/20; 16 August 1943.
Source Text
VHFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Preliminary Instructions for Radio Direction Finder Central TC-8Title Text
AnonymousAuthor Text
War Department; 27 August 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Course Indicator Using a CRDF ReceiverTitle Text
AnonymousAuthor Text
General Post Office (British) Report No. 790; 31 August 1943.Source Text
navigationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction-Finding Antenna SystemTitle Text
Bergtold, F.Author Text
Hochf: tech. u. Elek : akus, vol. 62, p. 63; August 1943.  See also Wireless
Engnr., vol. 21, p. 295; 1944.
Source Text
DFKeyword Text
The antenna system consists of a loop having symmetry along its winding
axis, and a dipole whose capacitances increased by "stars" of wires at the
ends.  These stars of wires upset the magnetic field less than end discs.
(Univ. of Illinois abstract, formal literature, German language/abstract,






Balanced Coaxial Lines Part I; Practical Considerations in the Use of HF
Transmission Lines
Title Text
Chesus, F. O.Author Text
Federal Telephone and Radio Corporation, Newark, New Jersey, Memo No.
55; 3 August 1943.
Source Text
transmission linesKeyword Text
In considering cable balance or unbalance two factors are discussed - the
effect of difference in propagation velocity and impedance mismatch.  The
discussions consider that the difference in propagation velocity exists
between two coaxial lines and that the impedance mismatch is a case of a
difference in match between two coaxial lines.  No venture toward explaining
why a difference in propagation velocity or a characteristic impedance
difference (if such exists) occurs.  The scope of the paper is to show what










Admiralty Signal Establishment (British) Report No. M.527; 24 August 1943.Source Text
range, SSL, UK, HF, shipboardKeyword Text





Survey of Techniques for Very-High and Ultra-High Frequency Direction
Finding
Title Text
Goldstein, M. K.Author Text
USN, NRL Report No. R-2143; August 1943.Source Text
VHF, UHF, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English








Electrotechnische Zeit, vol. 64, no. 31/32, pp. 415-422; August 1943.Source Text
rhombic antennaKeyword Text
Paper discusses the development of, transmitting and receiving properties of
rhombic antennas, and their advantages over other short wave radiators.
(Science or engineering abstract, formal literature, German language/abstract,






Very High Frequency Direction Finder DesignTitle Text
Wirkler, W. H.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






FU G 351, Intercept Receiver 351Title Text
AnonymousAuthor Text




This set is used for intercepting signals in the 8 to 12 cm wave band, for
determining wavelengths and for direction finding.  Both AM and FM signals
can be intercepted.  It is provided with a directional horn antenna which is
connected to the receiver by a 2 to 3 meter waveguide.  The antenna can be
turned through 360 degrees by means of a hand wheel.  The receiver uses a
double conversion syperheterodyne circuit, with intermediate frequencies of
60 and 40 megacycles.  The signal from the antenna is mixed with the local
oscillator by a crystal mixer.  A magnetron is employed as the first oscillator
and is tuned by means of an adjustable Lecher line.  The 60 mc IF is
amplified and mixed with a 100 mc second oscillator, producing a 40 mc
second IF.  AM or FM reception is selected by switch.  Photographs,
schematic diagrams, operating instructions, and a parts list are included.
(Science or engineering abstract, technical report including miscellaneous







The 'Berlin' SystemTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Instructions for Airplane Radio OperatorsTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German










National Electric Machine Shops, Washington, D.C.  See:  Department of
Commerce PB17885; 4 September 1943.
Source Text
DAV, naviagation, portable, homing, groundwaveKeyword Text
The model DAV-1 radio direction finder is a small, ultra-portable device to
permit a paratrooper or others engaged in military operations to obtain an
indication of the direction or bearing of a radio transmitting station.  It is not
intended as a device capable of permitting the obtainment of extremely
accurate radio bearings but rather a "homing" device to enable the wearer to
move toward and eventually arrive at the point where a transmitter is
operating.  It is essentually a short (ground wave) range equipment employing
a small shielded loop as a collector.  Operation, assembly, and maintenance
are described, and there are wiring diagrams and a graph showing effective
height of the loop.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Direction Finding Outfits, FV3 and FV4Title Text
AnonymousAuthor Text
USN, N.A.R.: X-3646; ComNavEu.; 9 September 1943.Source Text
FV3, FV4, NavyKeyword Text





Facilities for Direction Finder ResearchTitle Text
AnonymousAuthor Text
U.S. Bureau of Standards, Project No. C-81; 29 September 1943.Source Text
researchKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Correlation of D/F Errors with Ionospheric ConditionsTitle Text
AnonymousAuthor Text
Louisiana State University, Project No. 13.2-89; 30 September 1943.Source Text
ionospheric errorsKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






F.H.5 Cathode Ray Direction FinderTitle Text
AnonymousAuthor Text
Signal Corps Ground Signal Agency, September 1943.Source Text
Keyword Text
The theory and use of cathode ray direction finders have already been fully
described in the handbook for the F.H.4 equipment, and so the following
account is limited to the theory and operation of the circuits which are not
used in the F.H.4.  Basically, these cover the gain and phase balance control
circuits and other circuit additions made necessary, or possible, by their use.
 (Abstract taken from author's opening paragraphs, technical report, English






Fu G 351 Monitoring ReceiverTitle Text
AnonyousAuthor Text
(German: R.L.M.) See:  Department of Commerce PB54574; September 1943.Source Text
DF, receiverKeyword Text
Technical manual on the Fu G 351.  (Korfu), a direction finding system for use
against "meddo" and "Rotterdam" in the centimeter range.  (Science or
engineering abstract, technical report including miscellaneous government







Comparison of Field Performance of Radio Set SCR-206-E and Radio Set
SCR-503-A
Title Text
Baker, S. S.Author Text
Signal Corps, Engineering Laboratory, Eatontown, ESL Report No. 6 (Coles:
D/F Group); 11 September 1943.
Source Text
SCR-206, SCR-503, ArmyKeyword Text





Research on the 'Nurnberg' ProcedureTitle Text
Braun and StarkAuthor Text
Army Air Force, T-2, Translation No. 777.  See also Department of Commerce
PB49055; September 1943.
Source Text
reradiation, airborne, propeller modulationKeyword Text
An apparatus developed by the Flugforschungs Institute at Oberpfaffenhofen
for Würzburg-C is described herein.  The employment of propeller modulation
and its adaptation to the radio direction finding of airplanes under severe
atmospheric coverage of interference dipoles is experimentally demonstrated.
The apparatus is based on the theory that if a secondary radiating body which
periodically changes its reflecting nature is struck by electrical waves, a
portion of the waves corresponding to the state of reflection of the radiating
body at the time will be reflected.  These waves seem to be modulated to the
frequency corresponding to one of the reflection periods.   The airplane
propeller is such a reflecting body which periodically changes its reflection
qualities in the case of plane-polarized waves.  Description of the apparatus
and experimental results are presented.  A circuit diagram and oscillograms
are included.  (Science or engineering abstract, technical report including
miscellaneous government published material, German language/abstract,






Study of the Direction Finder FundamentalsTitle Text
Busignies, H.Author Text
Research Project C-58, Federal Telephone and Radio Corporation; 28
September 1943.  (Report summarized in Div. 13-101.2-M7.)
Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Enemy-owned Patents (available to American Industry) ElectronicsTitle Text
Chireix, et Al.Author Text
vol. 16, no. 9, pp. 182-188; September 1943.Source Text
patents, foreign patentsKeyword Text
(i) Land-mine locator (H. Chireix):  (ii) VHF coupling device giving sine-law
coupling with one-turn stator and rotor, for D/F, attenuators, etc.  (R. Hardy &
P. de Maertelaere:  rotor consists of two cut-away hemispherical shells):  (iii)
secret communication (B. Tenenbaum: several frequencies, quartz-controlled,
in succession: particularly suitable for waves below 1 m, when special Lecher
systems of concentric type are used):  (iv) preventing re-radiation from
superheterodynes (W. Dallenbach, A. Allerding, & E. Huttmann: balanced
mixing-valve coupling method for waves below lm):  (v) large-screen television
projection (H. Strubig: optical storage method, based on color-changes in
alkaline-earth halides under electron-beam irradiation:  intermediate-film
renewed by image-cancellation; and a variant resembling the Skiatron - 3501
of 1940).  (Author's abstract, trade journal, English language/USA abstract,






Fundamental Principles of Ionospheric TransmissionTitle Text
Department of Scientific and Industrial ResearchAuthor Text




In this book an attempt has been made to provide a background knowledge of
the fundamental principles of ionospheric transmission for those who are
interested in short wave communication, particularly those who are engaged
in ionospheric measurements and their relation to operational procedure.  It is
assumed that the reader has some simple knowledge of the ionosphere such
as can be obtained from articles in the various radio handbooks, and is rapidly
acquired by anyone actively associated with the practical side of the subject.
The book is primarily meant for those who can supplement the reading of it by
attending a training course, and perhaps even more for those whose task it is
in these days to conduct such courses, and who until now have been
handicapped by the lack of any book of the scope of the present one.  It is
realised that in trying to cater for as wide a need as possible, the treatment
may be too detailed and academic for some, and too sketchy for others who
have had a scientific training, but it is hoped that the book as a whole may be
intelligible and useful to those who have to pass over the more difficult






The Investigation of Horizontally and Vertically Polarized Direction
Finding on Frequencies of the Order of 20 to 70 Mc/s
Title Text
Eckersley, T. L.Author Text
Baddow Research Laboratories, Marconi, Chelmsford, England, Report No.
TR.451; September 1943.
Source Text
VHF, UK, horizontal polarizationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Method and Equipment for Determining the Exact D.F. MinimumTitle Text
Guanella, G.Author Text
Hochf: tech. u. Elek : akus., vol. 62, p. 96; September 1943.  See also
Wireless Engineer, vol. 21, p. 295; 1944.
Source Text
null, loop, amplitude comparisonKeyword Text
For obtaining the exact D/F minimum by the comparison of two signal
magnitudes, the first signal, dependent on direction and requiring to be
adjusted to a minimum, is combined with a second signal also direction-
dependent and obtained from the same point in such a way that it reaches a
maximum as the first signal passes through its minimum.  From these
combined signals, a control magnitude is derived which corresponds to the
mean value (in time) of the product of both signal magnitudes, and thus to
small bearing errors in size and sign, while being little influenced by laterally
incident disturbing waves.  The two signal-magnitudes may be derived from
two loop antennas or goniometer coils at right angles, rotatable about a
common axis.  For obtaining the correcting magnitude, the two signals may
be intermodulated with each other or taken to a wattmeter system.  (Univ. of







V.H.F. Coupling Device Sinusoidal GoniometerTitle Text
Hardy, R.Author Text
Electronics, vol. 16, p. 184; September 1943.Source Text
VHFKeyword Text
ABSTRACT NO. 1:  Brief description of a single turn goniometer for use at
v.h.f.  Inventor claims the rotor output is nearly sinusoidal.  ABSTRACT NO.
2:  Radio direction finders that operate on ultra-short waves usually contain
one-turn stators and a one-turn rotor.  At lower frequencies suitable
distribution of the turns permits the current induced in the rotor to be
proportional to the sine of the angle formed by the mean plane of the rotor
with a reference plane.  To obtain a similar purpose with a single-turn rotor is
the object of patent application having Serial No. 440, 417, by Rene Hardy
and Pierre de Maertelaere of Lyon, France.  From the illustration it would
appear that there are two stators, 37 and 38, each consisting of a single turn.
The rotor consists of two hemispherical shells (30 and 31 in the illustration).
In each of these the two opposite half-domes are cut away perpendicular to
the plane of their base.  The half-shells are mounted with their segments
staggered by 90 deg, and a metallic connection between them is made at the
point marked 34.  Wire leads at 35 and 36 are soldered to the shells
diametrically opposite this connection.  The inventors claim that a rotor of this
type is traversed during its rotation by an induced current having substantially
a sinusoidal shape.  The device is not limited to direction finders, but may
also be used for input and output current attenuators for oscillators and
amplifiers.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -
Science or engineering abstract, trade journal, English language/USA






Extension of the Frequency Range of Radio Set SCR-556-T1Title Text
Phillips, T.Author Text
Signal Corps, Engineering Laboratory, Eatontown, Report ESRD-df-380
(Coles:  D/F Group); 18 September 1943.
Source Text
SCR-556Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Notes on DF Work at Collins Radio CompanyTitle Text
Allison, J. L.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Shielded Loop AntennaTitle Text
Allison, John L.Author Text
Private Communication; 25 October 1943.Source Text
shielded loop, vertical, antenna effect, loop, theoryKeyword Text
A short note which attempts to avoid misconceptions concerning shielded
loop antennas.  Vertical effect is explained as differences in impedance to
ground from each side of the loop conductor.  The use of a shield to prevent
vertical is explained.  The manner in which the loop conductor and the shield
act as secondary and primary of a transformer is mentioned.  Because
unequal impedances in the lines do not cause vertical effect with the shielded
loop, the effect of an off-center or crooked inner conductor will not cause
vertical effect, but will only cause a slight loss of sensitivity due to the fact
that it will act as a transmission line with discontinuities (the inner conductor
is actually nothing more than a transmission line leading from the gap).  The
direction pattern of the shielded loop antenna is dependent only upon the
outer conductor, and no error results from crooked positioning of the inner
conductor.  This is another important advantage of the shielded loop, because
it is simple to build a symmetrical shield whose directional pattern can be







NVK Crossed-Loop Goniometer-Type Shipboard Direction Finding
Equipment According to Navy Specifications NVK-GB/37 with
Telefunken Direction Finding Receiver E 374S4/42
Title Text
AnonymousAuthor Text
(German: Telefunken)  See:  Department of Commerce PB L67719; October
1943.
Source Text
DF, shipboard, MF, crossed loopKeyword Text
The equipment operates in the frequency range between 222 and 527 kc.  The
document contains technical data, a detailed description, installation, and
operating instructions.  Parts lists, diagrams, drawings, and photographs
included.  (Science or engineering abstract, technical report including
miscellaneous government published material, German language/abstract,










General Electronic Industries, Division of Maguire Industries, Incorporated,
Greenwich, Connecticut.  See Department of Commerce PB 38173; October
1943.
Source Text
VHF, UHF, DF, polarization, interceptKeyword Text
The direction finding equipment described in a non-radiating receiving system
for signals in the frequency range of 300 megacycles to 950 megacycles, with
possible use from 250 mc to 1000 mc.  It is designed to indicate the direction
from which the signal is received as well as to provide an indication of the
signal frequency and its polarization.  The equipment's accuracy is in the
order of plus or minus five degrees at 300 mc and plus or minus three degrees
at 900 mc; this accuracy maintained whether the signal is horizontally
polarized, assuming pure polarization in reception.  The equipment may be
used on mixed polarization, in which case bearings are taken on both vertical
and horizontal polarization and the average taken.  Bearings are read by
interpolation of the graduations around an indicator which shows visually the
direction of the signal's source.  The equipment consists of a V-H antenna,
antenna drive, power supply, indicator, amplifier-rectifier, distribution box,
local oscillator, and cables.  An AN/APR-1 receiver is needed for the
operation of this equipment, in addition to a power source delivering 110/125
volt, 60 cycle AC.  Photographs, drawings, diagrams, and parts list are
included.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Preliminary Notes for D/F Outfit FV4Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British).  Report No. H509Z; October 1943.Source Text
FV4Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English














Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio-High Frequency Direction Finder Trailer - Washington Navy Yard




NRL Letter Report No. C-S67/69 (342: AGL); 7 October 1943.Source Text
DF, trailerKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Errors in Direction Finding for Ranges up to 50 Miles and Frequencies
from 2000 to 6500 Kc
Title Text
AnonymousAuthor Text
Office of Commanding Signal Officer, Report No. 413.44/R526 (D/F); 9
October 1943.
Source Text
range, low HF, errors, groundwaveKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Cross-Frame Shipboard Goniometer D/F InstallationTitle Text
AnonymousAuthor Text
(German: Telefunken) OP-32-F2-E-94-47; 12 October 1943.Source Text
shipboard, crossed loopKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Radio - Direction Finder - Japanese Model Captured at Attu - Report of
Tests on - BuShips Problem No. S148T - C
Title Text
AnonymousAuthor Text
NRL Letter Report No. C-S67/69 (342: RFC); 12 October 1943.Source Text
Japanese DF, AttuKeyword Text





Radio - Shipboard RDF Installations - Information ConcerningTitle Text
AnonymousAuthor Text
U.S. Navy Yard, Norfolk, Va.: FS/S67 (45-MR) S-974; 13 October 1943.Source Text
shipboardKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Model DAK D/F Equipment - Shipboard Location of Collector
System - Problem D22CD Progress Report
Title Text
AnonymousAuthor Text
Navy Radio & Sound Laboratory (Now: Naval Electronics Laboratory), San
Diego, California, Report No. ND11/NP22/S67 C-RS-949; 18 October 1943.
Source Text
DAKKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






H.F. Aircraft Radio Compass 15-50 Mc/sTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
212; 26 October 1943.
Source Text
radio compassKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Direction Finder - Model DAB - Effects of Loren Transmission onTitle Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69 (342f); 29 October 1943.Source Text
DAB, loranKeyword Text





A Telefunken Direction Finder Receiver PatentTitle Text
Franz, K.Author Text
Hochf: tech. u. Elek : akus., vol. 62, no. 4, pp. 127-128; October 1943.
Abstract from Wireless Engineer, vol. 21, p. 394; 1944.
Source Text
patentKeyword Text
D.R.P. 733 427, applied for July 26, 1939.  In order to be able to tell, in a D/F
receiver in which the bearing of a station is indicated by a pointer on a fixed
scale, whether the station is still transmitting, the scale is made visible (e.g.,
illuminated) only so long as energy is being received from that station.  (Univ.







Automatic Direction Finding ArrangementTitle Text
Jirfa, K.Author Text
Hoch: tech. u. Elek : akus., vol. 62, p. 128; October 1943.  See also Wireless
Engineer, vol. 21, p. 394; 1944.
Source Text
loop, senseKeyword Text
An alternating voltage is generated in the output circuit (for example by the
combination of a loop voltage and an auxiliary-antenna voltage and a periodic
reversed polarity of one of these) which is dependent as to phase on the
sense of the bearing and as to amplitude on the deviation of the directive
system from the bearing direction.  This AC voltage is made to adjust the
directive system to the bearing-direction by means of a rotating-field motor
with short-circuited armature.  (Univ. of Illinois abstract, formal literature,






Reflectors for Radio Set SCR-556Title Text
McCoy, R. E.Author Text
Signal Corps, Engineering Laboratory, Eatontown, Report No. ESRD-df-387
(Coles: D/F Group); 11 October 1943.
Source Text
SCR-556Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Analysis of Errors in C.R.D.F. Adcock AerialTitle Text
Mcleish, C. W.Author Text
Canadian National Research Council, Report No. PRA-101; October 1943.Source Text
AdcockKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Conducting Mesh Screens for the U-Type Spaced Aerial Direction Finder
in the Centimeter Wavelength Range
Title Text
Pearce, R. R.Author Text
National Physical Laboratory (British) Report No. RRB/C.85; 1 October 1943.Source Text
ground mat, Adcock, UHF, VHFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Method of Radio Direction Finding for Locating Enemy Radar Stations
from Aircraft
Title Text
Pheley, J. K.Author Text
Army Air Force, Hdq. 16th Reconnaissance (Joint Electronics Intelligence
Agency Report No. 1133); 19 October 1943.
Source Text
intercept, radar, airborneKeyword Text





Revolutionary Compass Developed for Airplanes, (Gyro Flux Gate
Compass), Gyroscope Used Only for Stabilization
Title Text
Reichel, W. A.Author Text
Science News Letter, vol. 44, nos. 17 & 20, pp. 268-307; 23 October and 13
November 1943.
Source Text
radio compass, navigationKeyword Text
Not available.  (Written for this publication by Southwest Research, trade






Instructions for Directional Antenna Fu MB 10Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German










Admiralty Signal Establishment (British) Report No. B204/43; November 1943.Source Text
UK, DF, FV3Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Description of Japanese Aircraft Homing and Direction Finding ReceiverTitle Text
AnonymousAuthor Text









D/F Outfit FV3Title Text
AnonymousAuthor Text
USN, N.A.R., London, Report No. X-4548; 12 November 1943.Source Text
FV3, UKKeyword Text





Radio Set SCR-614-ATitle Text
AnonymousAuthor Text
War Department, Technical Memo No. 11-873; 12 November 1943.Source Text
SCR-614Keyword Text





Proposed Navy Shipboard Automatic Radio Direction FinderTitle Text
AnonymousAuthor Text
Radio Corporation of America, Camden, New Jersey, Report No. AS-5834-G;
18 November 1943.
Source Text
shipboard, DF, ADFKeyword Text





Radio - Direction Finder - Simon Radioguide Type Test for Determining
Suitability for naval Service - Report on Problem S389T-C
Title Text
AnonymousAuthor Text
USN, NRL Letter Report No. C-S67/69; 30 November 1943.Source Text
Simon, NavyKeyword Text





Preliminary Specification for the M2300 Direction Finding SystemTitle Text
Dorn, A.Author Text
Radio Research Laboratory, Technical Memo No. 411-TM-46.  See also
Department of Commerce PB14115; 12 November 1943.
Source Text
UHF, DF, radar, interceptKeyword Text
This equipment is an airborne set designed to operate in the range from 250
to 1000 Mc.  It indicates frequency and polarization as well as direction of
radio signals received within that range.  Specifications are given for all







Short Wave Direction FindingTitle Text
Eckersley, T. L.Author Text
Baddow Research Laboratory, Marconi, Chelmsford, England, Report No. TR-
454; November 1943.
Source Text
DF, HF, UKKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Evaluation of Bearings for D/F and Other Radio PurposesTitle Text
Mitchell, H. T., Kilvington, T., and Thomson, W. E.Author Text
General Post Office (British) Report No. 1043; 6 November 1943.Source Text
UK, DF, trainingKeyword Text





Effects of Hills and Trees as Obstructions to Radio PropagationTitle Text
Ports, D. C., Jansky, C. M., and Bailey, S. L.Author Text
Jansky & Bailey, Washington, D. C.; November 1943.Source Text
error, terrain error, trees, hillsKeyword Text





Antenna System for Project 'MOTH'Title Text
Serrell, R.Author Text
National Defense Research Committee, Report No. 15-867-1; November 1943.Source Text
project MOTH, loop, airborne, VHFKeyword Text
This report correlates the results of work which was done at CBS (New York)
and OSURF (Columbus) during 1943 on the design of suitable loop antenna
systems for project "MOTH".  These aircraft antennas were built to operate at
122 mc.  Three separate systems were designed:  Two for horizontal
polarization and one for vertical polarization.  Drawings of the antennas and
graphs showing radiation patterns are attached.  (Science or engineering
abstract,  technical report including miscellaneous government published






The Re-Radiation Frequency Meter.  Performance and Application to the
Adjustment of H/F D/F Outfits in H.M. Ships
Title Text
Struszynski, W., et al.Author Text
Admiralty Signal Establishment (British) Report No. M.524; November 1943.Source Text
reradiation, reradiation frequency, UK, shipboardKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Captured Japanese Direction Finder and Intercept Receiver, Type 94,
Model 1
Title Text
Woodworth, J. D., and Nace, A.Author Text
Signal Corps, Engineering Laboratory, Eatontown, Report No. ESRD-df-426
(Coles:  D/F Group); 22 November 1943.
Source Text
DF, receiverKeyword Text





Simultaneous Direction Finding in Altitude and BearingTitle Text
Zaeper, C. J.Author Text
(German) See:  Chief of Naval Operations, Technical Intelligence Center,
Abstract No. 991-45; 2 November 1943.
Source Text
elevation angle, 3D DF, navigationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






German-English Glossary:  Technical Communications TermsTitle Text
AnonymousAuthor Text
War Department, Technical Memo No. 30-490; See also Department of
Commerce PB48260; December 1943.
Source Text
glossary, DF, radarKeyword Text
For the most part this glossary concerns itself with words and expressions
necessary to the understanding of radio and radar equipment; but to an
extent, also included are terms peculiar to meteorology aircraft, photography,
terrain, and to a very limited extent, certain military and gunnery terms.






Gyro Flux Gate Compass, Bendix AviationTitle Text
AnonymousAuthor Text
Electronics, vol. 16, pp. 166-168; December 1943.Source Text
compass, radio compass, navigationKeyword Text
A new compass for aircraft, termed a gyro flux gate compass, eliminates
some of the disadvantages of the traditional magnetic compass and its need
for constant correction during flight.  The instrument contains a gyroscope
that rotates at a speed of 10,000 rpm to keep the mechanism level during
flight, and a set of coils so arranged that they intercept the magnetic field of
the earth and cause electrical impulses through their windings.  The pickup
coils may be mounted anywhere in the plane.  The impulses are transmitted
to an amplifier which connects to an indicator having a dial similar to a
conventional magnetic compass.  The indicator mechanism automatically
corrects errors resulting from interference caused by stray magnetic fields
from metal objects and electrical equipment in the plane.  Auxiliary indicators
may be connected to the instrument as shown in the photograph of the
demonstration model.  This permits the pilot and the navigator to have
simultaneous direction readings.  The complete instrument is a development
of the Bendix Aviation Corp., who report that the compass is unaffected by
climbs and dives of the plane and does not lag or overshoot its reading during
turns.  (Science or engineering abstract, trade journal, English language/USA






Proceedings of the Navigational Conference on December 11, 1943Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Radio - Installation and Calibration in D.E. Vessels at New Orleans -
Report of Information of
Title Text
AnonymousAuthor Text
USN, NRL Letter Report No. C-S67/69 (342: JRA); 8 December 1943.Source Text
calibration, Navy, shipboardKeyword Text





Japanese Radio Direction FindersTitle Text
AnonymousAuthor Text
Office of Commanding Signal Officer, General Headquarters, Southwestern
Pacific Area, Section 22; Report No. 22/PR 0008; 20 December 1943.
Source Text
DF, NavyKeyword Text





Handbook of Maintenance Instructions, Radio Compasses, Types MN-
26A, MN-26C, MN-26CA, MN-26M, MN-26W, MN-26X, and MN-26Y
Title Text
AnonymousAuthor Text
U.S. War and Navy Departments, Air Council of the United Kingdoms:  Report
No. AN-03-10-256; 23 December 1943.  See also Department of Commerce
No. PB14877.
Source Text
airborne, navigation, Army, radio compassKeyword Text
Type MN-26 Radio Compass models described in this handbook are similar
except in frequency range and input voltage.  The MN-26 radio compass
equipment is an aircraft navigational equipment which indicates the direction
of any desired transmitting station and also functions as a general radio
receiver.  The radio compass equipment provides the following services:  (1)
Visible indication, by means of a left-right indicator, of the general direction
from which the received signal is transmitted; (2) Radio reception using a non-
direction antenna; (3) Radio reception using a loop antenna while flying
through areas of rain and snow static; and (4) Visible indication of relative
bearing between the aircraft and the transmitting station by means of an
azimuth dial.  The Radio Compass Type MN-26 operates on three bands.
Combinations of various component equipments can be made which will
enable frequency ranges from 150 kc to 7.0 mc to be covered.  Tuning is
manually controlled from a remote control unit which is mounted within easy
reach of the operator.  The bands are electrically selected by a control at this
remote point.  The equipment is normally applied to operate from the primary
power source indicated in the table but may be converted to operate on 14 or
28 volts by simple wiring changes.  Many arrangements and combinations of
Type MN-26 Radio Compasses are possible and no attempt is made in this
book to describe them.  The Type MN-26 Radio Compass is a commercial
equipment used by the Army Air Forces.  Component parts do not bear AN or
Signal Corps nomenclature.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






The Specification and Application of Earth-Mats for Use with U-Type
Adcock H/F Direction Finders (Frequency 3-20 Mc/s)
Title Text
AnonymousAuthor Text
National Physical Laboratory (British) Report No. WO/NPL.11; 29 December
1943.
Source Text
UK, earth mats, ground mats, Adcock, U Adcock, HFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










NRL, Letter Report No. C-S67/69 (340); 30 December 1943.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - High Frequency Direction Finder Equipment Production Model
DAQ, Serial No. 8, Federal Telephone and Radio Corporation,
Contractor - Type Test of
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69 (342e); 31 December 1943.Source Text
DAQ, shipboard, HF, crossed loop, NavyKeyword Text









USN, NRL Letter Report No. C-S67/69 (342:JHT); 31 December 1943.Source Text
FV1, UKKeyword Text





Visual Direction Finders:  Part I - Principles (Two-signal Balanced
Modulators:  Single-frequency Balanced Modulators:  Carrier and
Sideband Relations:  Motor Control Circuits:  Systems Limitations):  Part
II - The RCA-Sperry Mark I Automatic Direction Finder for Aircraft
Title Text
Bond, D. S.Author Text
Electronics, vol. 16, no. 11, pp. 140-143, November 1943; no. 12, pp. 140-146
and 324, 325 December 1943.
Source Text
book, DF, ADF, indicators, homing, left rightKeyword Text
Condensed from a chapter of the forthcoming book "Radio Direction Finders."
In distinction to the direction finders of the aural null type which have been
extensively described in the literature, there are numerous types in which the
proper bearing is determined by means of a visual device.  The operator is not
required to listen for a minimum signal as in an aural null type, reception with
phones being only needed for station identification or for monitoring.  The
purpose of a visual system of the type discussed in this paper is two-fold:  (1)
to provide greater convenience or accuracy in indication of bearings, and (2) to
permit simple resolution of the 180 deg. ambiguity in bearings which occurs in
the accurate null determination with an aural device.  Visual direction finders
may be grouped in two main classes.  Automatic direction finders indicate
directly on a 360 deg. scale the station bearing.  Right-left types utilize a zero-
center meter or similar indicator and indicate deviations in bearing from the
manually established loop position.  Aural null direction finders are
sometimes provided with a tuning indicator or output meter.  However, this will
not be classed as a visual direction finder, inasmuch as the condition of giving
"sense" or of elimination of 180 deg. ambiguity is not fulfilled.  A historical
summary of the early types of visual direction finders has been given by
Tuska, and refers to work by Leib, Busignies, Dieckman and Berndorfer, Hell,
and Scheppmann.  As a result of work by these, a visual system of the "left-
right" type was developed.  This system has had widespread use in aircraft in
the United States.  The device indicates whether the craft carrying the
instrument is headed to the left or right or on a desired course.  The first
successful commercial automatic direction finder in general use in the United
States was developed in 1937 jointly by Radio Corporation of America and
Sperry Gyroscope Company.  Later designs have embodied these same
general principles.  In order to study the detailed circuit of a self-orienting
automatic direction finder, it becomes important to study two topics
concerned  with circuit operation:  (1) balanced modulator circuits and (2)
relations of carrier and sideband vectors.  First, however, an examination may
be made of a block diagram of the direction finder system in which balanced
Abstract Text
modulators occur.  The a-c supply serves to modulate the r-f carrier in the
loop channel by means of balanced modulator A.  In this the inputs consist of
the large-amplitude local a-c signal and a much smaller r-f signal.  The
difference in amplitude and the fact that two different frequencies are fed in are
points of importance.  Balanced modulator B is supplied with voltage directly
from the a-c supply and also with a signal of this same frequency from the
output of the a-f amplifier.  (Author's abstract, trade journal, English





Antenna Arrays around CylindersTitle Text
Carter, P. S.Author Text
Proc. IRE, vol. 31, pp. 671-693; December 1943.Source Text
CDAA, Wullenweber, theoryKeyword Text
ABSTRACT NO. 1:  The effect of a conducting cylinder within an aerial array
is examined mathematically, and curves are drawn to illustrate the currents
induced as well as the secondary radiation from the cylinder.  Three
arrangements of dipoles about a vertical cylinder are discussed, those having
axes vertical, horizontal, and radial, respectively, and the radiation
distributions in 2 planes are given for each.  Corresponding curves with no
cylinder are given for comparison.  Some examples from practical television
towers are dealt with, and the effects of varying phase relations between the
individual aerials are shown.  Practical results are kept separate from the
mathematics, and fundamental data are included.  ABSTRACT NO. 2:  Arrays
of dipoles around spires or other vertical supports are useful for the
broadcasting of ultra-high-frequency waves.  To the author's knowledge no
sound method of computing the radiation patterns which takes into account
the effect of the support has previously been presented.  The three
arrangements of dipoles around a vertical cylinder which are of interest are (1)
an array of vertical dipoles, (2) an array of horizontal dipoles whose axes lie
on the circumference of a circle, and (3) an array of horizontal dipoles whose
ends point radially outward.  There are several phase relationships for the
currents which are of practical interest for each of these arrays.  The
necessary number of dipoles in various types of arrays to obtain a horizontal
radiation pattern approaching a circle within any specified tolerance are
shown by curves.  The interference phenomena caused by a plane wave
passing a vertical cylinder are discussed and shown graphically.  Several
radiation patterns for one dipole near a cylinder are discussed.  A detailed
study of a 4-element horizontal dipole array surrounding a cylinder whose
diameter is 1.27 wavelengths, or whose periphery approximates that of the
Chrysler Building spire at the assigned television frequency, has been made.
Both horizontal and vertical patterns for three different phase relationships of
the dipole currents have been calculated.  Formulas for the radiation patterns
for arrays of all three types having various numbers of elements and fed in
several different ways are tabulated.  The method of obtaining a rigorous
solution of Maxwell's equations for a dipole near a long cylinder is outlined.
By making use of the reciprocity theorem infinite integrals in the terms of the
Fourier-Bessel series are avoided.  When the expression for the field from one
dipole and cylinder has been obtained it is a simple matter to develop the
Abstract Text
expression for an array of any number of elements.  When the diameter of the
support is large in terms of wavelength arrays of two or more tiers are
necessary to avoid waste of energy in high-angle radiation.  A substantially
circular horizontal pattern can always be obtained.  (Abstract No. 1 - Science





Improvement of Band Four of NLS-505 Direction FinderTitle Text
Clark, T. H., and Scarborough, H. B.Author Text
Office of Scientific Research and Development (OSRD) Report No. 3318.  See
also Department of Commerce PB L87759; December 1943.
Source Text
ground conductivity, earth constants, NLS-505, siteKeyword Text
A previous report described and analyzed poor results obtained from a fixed
direction finder installed on a site of low ground conductivity.  Means of
correcting the operation of one unit (Band 3) of this direction finder was
described, and the results of an application of the method was given.  This
memorandum report describes the performance of Band 4 of NLS-505
direction finder when installed on a site of poor conductivity and gives the
results of a similar treatment on such an installation.  Two correction curves






A Rotating H Direction Finder for Frequencies between 150 and 300 Mc/s
(1 and 2 Meters)
Title Text
DoughartyAuthor Text
National Physical Laboratory (British) Report No. RRB/C.85; 8 December
1943.
Source Text
VHF, H Adcock, UKKeyword Text





Effects on Shipboard of HF DF, Radar and Homing Performance
Installing of Their Antennas on a Common Mast
Title Text
Loveberg, A. G.Author Text
USN, NRL Report No. R-2099; 2 December 1943.Source Text
homing, DF, HF, shipboard, reradiation, radarKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Radio GoniometerTitle Text
Macalpine, W. W.Author Text
Communications, vol. 23, no. 12, pp. 36-42, 95-96; December 1943.Source Text
goniometer, radio range, navigation, ILSKeyword Text
ABSTRACT NO. 1:  An elementary description and discussion of a
transmitting type goniometer for use in radio range systems.  First and
second order design factors are enumerated and discussed, and a short
discussion of calibration is given.  ABSTRACT NO. 2:  Describes the
principles, construction and application of the goniometer, as applied to the
equi-signal method of guiding an aircraft to an airport.  Characteristics are
explained with the aid of vector and polar diagrams.  The sources of error and
methods of test are discussed.  (Abstract No. 1 - Univ. of Illinois abstract,
Abstract No. 2 - Science or engineering abstract, formal literature, English






Field and Laboratory Tests Made on the Production Models of Radio Set
SCR-503-()
Title Text
Mudgett, A. H., and Woodworth, J. D.Author Text
Signal Corps, Engineering Laboratory, Eatontown, Report No. GSEDF-2-435
(Coles:  D/F Group); 7 December 1943.
Source Text
SCR-503Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Considerations Affecting Choice of Direction Finder Deception SystemsTitle Text
Peterson, H. O., and Bliss, W. H.Author Text
Radio Corporation of America, Camden, New Jersey, Report No. 895-9; 11
December 1943.
Source Text
DF deception, noncooperative, countermeasuresKeyword Text





Preliminary Theoretical Report on the Errors Caused in Bearings by Re-
Radiation from a Vertical Conductor Placed near a Spaced-Loop
Direction Finder
Title Text
Whipple, R. T. P., and Moore, M.Author Text
Admiralty Signal Establishment (British) Report No. M.585; December 1943.Source Text
spaced loop, reradiation, reradiator, error, shipboard,
reentrant curve, calibration, UK, DF
Keyword Text
Preliminary experiments carried out on H.M.S. SALTBURN and described in
Report M433 showed that the Spaced-Loop H/F D/F Outfit had certain
advantages over the crossed loop system in that it gave smaller errors in D/F
bearings.  When a D/F is placed on a ship the greatest deviations are usually
due to vertical electric currents induced in the various masts, particularly the
foremast.  Hence, as a first approximation we can represent the effect of the
ship's structure by that of its foremast.  In this report a theoretical
investigation has been made of the deviations which would be produced by
the secondary field from a nearby vertical mast when the spaced loops are
placed in an otherwise uniform and vertically polarized field from a distant
transmitter.  It will appear that under these conditions the deviations for the
spaced loops are very considerably less then for the crossed loops, and in
particular that there is much less likelihood of obtaining re-entrant calibration
curves i.e. conditions under which the same D/F bearing corresponds to three
different visual bearings.  It is assumed in the analysis that the relative
amplitude of the secondary field is independent of the direction of the distant
transmitter, whilst the relative phase of the secondary field is the sum of two
parts, one of which depends on the phase of the currents induced in the mast
and the distance of the mast from the D/F, and which is independent of the
direction of the transmitter, whilst the other part is equal to the difference of
the phase of the primary wave as the mast and at the D/F.  (The Saltburn was






Development of Hand Controlled UHF Direction FinderTitle Text
AnonymousAuthor Text









German D/F System for Flying BombsTitle Text
AnonymousAuthor Text
NRL Report:  RS 008596; 1944.Source Text
Flying bombs, buzz bombs, airborne, DF, GermanKeyword Text





Instruction Book for Model CXG-J-4 Direction Finder EquipmentTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corp., Newark, New Jersey; ca 1944.Source Text
CXGJ, DFKeyword Text





Instruction Book for VHF Radio Direction Finder Equipment 225-400 Mc/sTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corp., Newark, New Jersey; ca 1944.Source Text
VHFKeyword Text





Japanese Direction Finder Type 94 Model No. 1Title Text
AnonymousAuthor Text
Signal Corps Engineering Laboratory, Bradley B., No. 4 MIS 689; 1944.Source Text
DF, NavyKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Model CXGJ-5 Direction Finder EquipmentTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corp., Newark, New Jersey; ca 1944.Source Text
CXGJ, VHFKeyword Text
The CXGJ-5 equipment is a direction finder equipment covering the frequency
range from 20 Mc. to 100 Mc., which provides instantaneous cathode ray tube
indications of bearings of signals tuned in anywhere within this range.
Provisions are also made for frequency scanning the band of frequencies
extending plus and minus one-half megacycle from the frequency to which the
receiver unit of this equipment is tuned, and making instantaneously visible,
on the face of the cathode ray tube indicator, suitable patterns which indicate
the presence of signals existing within this scanned band.  The equipment is
intended for aircraft service where ruggedness, ease of installation, and
performance under conditions of wide variation in temperature and humidity
are important considerations.  As a consequence, the equipment is divided up
into rugged, light-weight units incorporating the Standard Aircraft Rack type of
construction; and the various units are designed to operate from a 115 volt






Model X-DAY High-Frequency Radio Direction FinderTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corp., Newark, New Jersey; ca 1944.Source Text
DAY, DF, HFKeyword Text





Preliminary Instruction Book for Model DAX High Frequency Radio
Direction Finding Equipment (1.5-22 Mc/s)
Title Text
AnonymousAuthor Text
Federal Telephone and Radio Corp., Newark, New Jersey; ca 1944.Source Text
DAX, DF, HFKeyword Text









Federal Telephone and Radio Corp., Newark, N.J.; ca 1944.Source Text
DAX, HF, DFKeyword Text





Radio Set AN/TRD-2Title Text
AnonymousAuthor Text
Signal Corps, Test Specification No. ESL-2125; 1944.Source Text
TRD-2, DF, ArmyKeyword Text





Airborne Direction-Finding Apparatus G 6 with Automatic Direction-
Finder APZ 6 - Apparatus Handbook - Appendix 7
Title Text
AnonymousAuthor Text
(German) See:  Air Document Index No. R2143-F631; 1944.Source Text
airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Radio Direction FindersTitle Text
Bond, D. S.Author Text
Radio Direction Finders, McGraw-Hill Book Co., Inc., New York, New York;
1944.  See also Electronics, vol. 17, p. 320; 1945.
Source Text
book, DF, HF, receivers, loop, spaced loop,
calibration, radio compass, navigation
Keyword Text
ABSTRACT NO. 1:  This book, which is now out of print, is apparently the
only full-length text published in the United States on Radio Direction Finding.
 Although it is concerned primarily with systems in use prior to and during
World War II, it is an extremely useful reference for any work concerning
loops and  spaced loops.  A detailed method of investigation of a loop
antenna in a screen room is given.  ABSTRACT NO. 2:  This book, the third in
the McGraw-Hill communication series edited by Beverly Dudley, is the first
published in this country exclusively on the subject of direction finders.  The
author, an experienced engineer in the field of direction finder design, writes
specifically for electrical engineers and others having a broad engineering
training and little, if any, experience in this particular specialized field.  The
author has made available in usable and organized form as much of the
existing technical data on the development of direction finders as could be
crammed into a volume whose size is not so great as to discourage a busy
engineer in need of information.  Application of the subject matter to specific
problems is illustrated by means of examples worked out in the text.  The
book starts out with a chapter giving general information and standard test
procedures on direction finders.  These data are tied in with data usually
taken in making performance measurements on communications receivers, a
goodly part of the material is in handbook form.  Chapters on wave
propagation, directive antenna systems, aural null direction finders,
performance characteristics of loop input circuits, visual direction finders, and
radio navigational aids comprise the main body of the text.  A rather complete
description of the Mark I aircraft automatic direction finder is included in the
chapter on visual direction finders.  A mathematical appendix is included
wherein the derivation of some of the formulas not derived in the text are to be
found.  The many footnote references and bibliographies at the end of each
chapter should facilitate further study on the part of those in need of additional
information.  ABSTRACT NO. 3:  This volume offers a generous collection of
information, both theory and practice, underlying the art of radio direction
finding and especially some of the more conventional types of equipment.
While replete with mathematical background taken from the literature, the
description of systems and equipment and methods of testing is readable
Abstract Text
without a thorough appreciation of the mathematics.  Therefore, the book is
recommended to the nontheoretical worker as an introduction to the subject,
and to the theoretical man as an indication of the various mathematical
problems encountered in securing dependable operation.  The introduction
deals largely with the various properties of the direction finder as a specialized
radio receiver.  There are reviewed the methods of testing formulated by the
Institute of Radio Engineers and by the Radio Technical Committee for
Aeronautics.  This chapter includes a 6-page chart of various tests and notes
relating to such equipment.  The section on wave propagation is a summary
of the theoretical work of recent years.  It is mainly useful for range
computations on the assumption of idealized surface conditions, although
some parts are  related to the special problems of direction finding.  There is
a brief treatment of antennas, with emphasis on the simpler types of directive
antennas, such as the loop, spaced loops, and Adcock.  Errors caused by
oblique  polarization receive special attention in comparing these types of
antennas.  In the chapter on aural-null direction finders, there is a special
treatment of the phase relations in radio-frequency selective circuits.  The
phase is usually neglected but becomes an essential factor in combining
signals from directive and nondirective antennas for compensation of errors or
for sense indication.  The thermal noise generated in the receiver is described
as one of the factors limiting not only the range but also the precision of
direction finding.  Three commercial aircraft radio compasses with visual
indicators are described in some detail--the Mark I of the Radio Corporation of
America and Sperry, the MN 31 of Bendix, and the AV4-8F of RCA.  The
book concludes with methods of testing directive receivers and of calibrating
direction finders by field tests.  Incidentally, various types of map projections
are described.  The radio engineer looking for an inspired treatment of this
fascinating subject will be disappointed to find how much space the author
has filled with the less interesting mathematical derivations and theoretical
background available elsewhere for reference, as compared with the small
variety of systems he has selected to describe from the many that have been
published.  (Abstract No. 1 - Written for this publication by Southwest





Suggestions for a Interference-Free Locating and Control Beam System
by Means of Two or More Pulse Modulated Frequencies without the Use
of Directional Antennas
Title Text
Born, et al.Author Text
US Army Signal Corps.  See Department of Commerce PB L60629; 1944.Source Text
navigation, theoryKeyword Text
A control beam is sketched which facilitates flying on a control beam in a very
simple manner and with very great accuracy by means of two pulse keyed
transmitters operating on different frequencies, and a self-heterodyne receiver.
 The advantage of this method, aside from its accuracy, lies in the fact that a
very simply constructed receiver which operates directly on an instrument,
indicates the control beam without the use of a cathode ray tube.  A method
for automatic bearing determination has been pointed out.  The possibility of
enemy jamming efforts on this system is discussed and the elimination of
jamming transmitters through double self-heterodyning is described.  A block
diagram and a curve are included.  (Science or engineering abstract, technical
report including miscellaneous government published material, German






The Measurement of Balanced and Unbalanced Impedances at
Frequencies Near 500 mc, and Its Application to the Determination of the
Propagation Constants of Cables
Title Text
Essen, L.Author Text
JIEE, vol. 91, pp. 84-95; 1944.Source Text
transmission linesKeyword Text
The apparatus consists of an airspaced concentric line for unbalanced
impedances and a shielded twin line for balanced impedances.  The length of
line can in each case be varied by means of a moveable bridge carrying a
thermojunction unit.  The component to be measured is connected to the
open end of the line, which is then adjusted to current-resonance by the
movement of the bridge.  The impedance is evaluated from the readings of
resonant length and the width of the resonance curve.  Convenient working
equations are developed.  (Univ. of Illinois abstract, formal literature, English






Broad-Band Lobe-Switching AntennaTitle Text
Foster, D.Author Text
Radio Research Laboratory Technical Memo No. 411-TM-42.  See also
Department of Commerce PB 14111; 1944.
Source Text
lobe switching, amplitude comparisonKeyword Text
A broad-band lobe-switching antenna is described which consists of a small
horizontal...mounted with the open end toward-vertical reflecting plate.  The
driving point and the characteristic terminal resistance are interchangeable.
This allows switching the pattern from one side to the other of a vertical plane
normal to the reflecting plate.  Satisfactory lobe-switching patterns are
obtained for two ranges of the ratio of the length of a side of the...to the wave
length.  These ranges are approximately 0.40 to 0.60 for which the radiation
resistance is nearly constant at 90 ohms; and 0.12 to 0.35 in which the
radiation resistance is a linear function of the frequency and takes on values
form 5 ohms to 72 ohms.  Charts and graph.  (Science or engineering
abstract, technical report including miscellaneous government published






Captured Axis EquipmentTitle Text
Gordon, R. A.Author Text
Electronics, vol. 17, p. 94; 1944.Source Text
DF, ILS, HF, VHF, UHFKeyword Text
This is a detailed description of the German FUG-10 panel used in bomber
and reconnaissance aircraft.  Included in the installation are two separate
transmitters and receivers, a direction-finder, blind-landing gear and an
intercom system.  American manufacturers have exhibited considerable
interest in captured Axis equipment, wherever it has been shown.  The
following detailed description of the German FUG-10 panel used in bomber
and reconnaissance aircraft should, therefore, prove useful.  The German FUG-
10 panel, or rack, contains two transmitters and two receivers.  One
transmitter and its companion receiver operate in the 300-600 kc band.  The
other transmitter and its associated receiver operate in the 3000-6000 kc
band.  Both units employ cw and mcw operation.  No voice communication is
used.  In addition, the following units are mounted on the panel:  A remote-
controlled direction-finder operating in the 100-1100 kc band, a blind-landing
device operating in the 28-32 Mc band, and an interphone system which
serves to supply communication to the aircraft crew as well as to interrupt the
cw transmission for purposes of ground homing.  Equipment is non-crystal
controlled and relies on capacitance compensation for frequency stability.
Facilities are available for turning a predetermined spot on a dial to a master-
signal station which is undoubtedly maintained on frequency by crystal
control.  This corrects the calibration of the two receivers.  The transmitters
are then operated at low power and turned to zero beat with the receivers.
This can be done during flight to compensate manually for changes in
temperature and humidity.  (Author's abstract, trade journal, English






Means Used by Aviators for Direction-FindingTitle Text
Guyot, E.Author Text




Two methods of direction-finding are discussed; radiogoniometrical and
astronomical.  (Science or engineering abstract, formal literature, French










Proc. of Radio Club of America, vol. 21, p. 1; 1944.Source Text
propagation, HF, ionosphereKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Radio Beacons and Direction FindersTitle Text
Lorenz, C.Author Text
(German:  A.G., Berlin-Tempelhof); FIAT:  Microfilm reel No. B-324, Frames
3307-3931.  See also Department of Commerce PB L73974; 1942-1944.
Source Text
DF, radio beaconKeyword Text
This microfilm reel consists of technical manuals on beacons and radio
direction-finding equipment of various description.  (Written for this publication
by Southwest Research, technical report including miscellaneous government







Complex Transmission-Line Network AnalysisTitle Text
Marchand, N.Author Text
Elect. Commun., vol. 22, no. 2, pp. 124-129; 1944.Source Text
transmission lines, shielded loopKeyword Text
A method is given for reducing a complex transmission line network to a
conventional transmission line circuit, thus permitting the application of the
ordinary equations for such circuits.  A number of theorems are enunciated
concerning the currents in coaxial and balanced transmission lines and on
their shields, and from these theorems the currents flowing in the lines are
determined and the equivalent circuits obtained.  The method is applied to the
analysis of a shielded loop with a break in the shield at the mid-point of the
loop and also to a complex network joining two transmission lines of the








(German) Field Information Agency Technical, Joint Intelligence Objectives
Agency Report 753:  II C/1117; 1944.
Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Marine Navigation Aids, The Radio Direction Finder and the Gyro-
Compass
Title Text
Price, E. H., and Gillule, W. J.Author Text
Electrical Communications, vol. 22, no. 1, pp. 56-69; 1944.Source Text
navigation, DF, compassKeyword Text
ABSTRACT NO. 1:  As is well known, a radio direction finder is a device
making use of the directive receiving properties of a loop antenna to determine
the direction of an incoming radio signal.  On shipboard, the radio direction
finder has become an important adjunct to navigation as it enables the
navigator to determine the ship's position quickly and accurately in relation to
radio beacons aboard lightships or at fixed shore stations.  If the Radio
Direction Finder were used as a simple homing device, the loop antenna
could be made stationary with the plane of the loop athwart the ship's beam.
This is, of course, not practical as it would limit the operation and usefulness
of the instrument.  Hence, the marine type Radio Direction Finder is equipped
with a rotatable loop coupled to a pointer so that the direction of the received
radio signal may be quickly indicated on an appropriate scale called the
bearing or azimuth scale.  If the Radio Direction Finder is installed on shore,
the pointer indicates the source of a radio signal or direction on a bearing
indicator scale permanently set to indicate the points of the compass.  When
the instrument is fitted aboard ship, the heading of the ship in relation to true
north changes whenever the ship's course is changed so that a fixed scale
would only indicate the direction of the received radio signal in relation to the
beam of the ship and not its heading.  The true direction of the radio signal
might then be determined by interpolating the reading of the loop pointer on
the fixed bearing scale against the true heading of the ship as indicated by
the ship's compass.  In order to simplify this operation and prevent the
possibility of error, the bearing scale on a ship's Direction Finder is made
rotatable.  Thus, the bearing scale can be turned to indicate the ship's
heading as read from a compass.  If the bearing scale is properly set, the
direction of the received radio signal may be read directly without complicated
interpolation.  In early radio direction finders, the rotatable bearing scale could
only be set by hand after the ship's heading had been verbally transmitted to
the operator by the helmsman.  It was found advantageous, on ships
equipped with Sperry Gyro-Compasses, to provide a repeater compass in
close view of the radio direction finder scale so that the person operating the
radio direction finder could accurately set the bearing scale from the repeater
compass scale.  Thus, the cooperation of a second party was not required.
ABSTRACT NO. 2:  The Radio Direction Finder, first introduced commercially
Abstract Text
by the Federal Telegraph Company and the Sperry Gyro-Compass have
played and are playing a dominant role in marine navigation, particularly
aboard naval craft and merchant vessels.  In this article the operation of the
radio direction finder and its automatic coordination with the gyro-compass
are briefly indicated.  The fundamental principles of the gyro-compass are
then explained at some length inasmuch as its operation is seldom
investigated or clearly understood by engineers in other fields.  Further, it is
felt that this exposition is of timely interest in view of great maritime
expansion necessitated by war conditions.  (Abstract No. 1 - Author's






Army Radio Direction-Finding NetworksTitle Text
Twist, B.Author Text
Electronics, vol. 17, p. 118; 1944.Source Text
fix, Adcock, netKeyword Text
Radio Direction-Finding is a method employed to determine in degrees the
direction of a transmitting agent, such as an off-course airplane, from a
direction-finder station.  Such operation is accomplished by the use of a
receiver coupled to a specialized type of antenna with which the horizontal
angle of incidence of incoming signals from a remote transmitter can be found
relative to some predetermined standard, usually true or magnetic North.
Because the individual D/F station is capable of obtaining directive bearings
only, a number of stations, properly located with respect to the distances over
which operation is desired, can be grouped together in a D/F net for the
purpose of determining geographical positions.  These positions, or "fixes" as
they are commonly called, are determined by the central or control station of
the net.  Individual bearings are obtained from each satellite station and
plotted on a chart.  Proper evaluation of the point of intersection of the
collected bearings results in the fix, which may be reported back to the
original transmitting agent or to rescue forces, depending on the
circumstance.  The direction finder is a natural outgrowth of radio development
and radio control.  For many years surface vessels and aircraft controlled their
movements visually, as no other method was available.  Visual control
however, is obviously limited by the surrounding terrain, the prevailing
atmospheric conditions, the spherical construction of the earth's surface, and
many other factors that tend to restrict its usefulness to the immediate
surroundings of the observer.  With the advent of wireless communications,
these limitations were greatly minimized, and the use of direction finding
became increasingly important.  This discussion is concerned chiefly with the
use of direction finding as a radio navigational aid operating in the field of
military aviation.  While the direction finder is not infallible, nevertheless it has
proved itself a vital element in the safe conduct of airplanes over our far flung
Army Airways.  There are many types of D/F equipment in use throughout the
world - most of them employing a loop or Adcock-type antenna array.
Generally speaking, the choice of equipment is determined by the operating
characteristics desired and the circumstances and conditions peculiar to the
sphere of operation.  Surface vessels, for example, ordinarily make use of a
direction finder whose antenna is of modified loop design, whereas shore-
based units usually employ an Adcock arrangement.  As Army aircraft radio
operation is normally confined to a frequency range between 2 and 12.5 Mc,
Abstract Text
D/F equipment must be capable of supplying continuous bearing coverage
within these limits.  Another requirement of satisfactory equipment is the
need for obtaining bearings rapidly and with a minimum of the human element
involved.  Then, too, there are definite advantages in semi-portable equipment
which can be installed quickly and disassembled with relative ease.  A
direction finder manufactured by Federal Telephone and Radio Corp. is used
by the AACS.  It possesses desirable features for this operation.  It is semi-
portable and employs a U-Adcock antenna designed for fixed station use.  A
cathode-ray tube and a motor-driven goniometer provide instantaneous
bearings with a minimum of the operator's time and attention.  The set is built
to withstand the effects of vibration, concussion from gunfire, and general
rough use.  When used for direction finding, the equipment is continuously
variable over a frequency range of from 2 to 10 mc, while its average
sensitivity is approximately 5 to 15 microvolts per meter for a ± 2-deg bearing
reliability.  The indications of the D/F set are continuous and automatic -
automatic in the sense that if the direction of the received signal should shift
with respect to the azimuth, the indication on the cathode-ray screen would
shift accordingly without further tuning on the part of the operator.  Through
the operation of the goniometer, the cathode-ray tube, and their associated
electrical network, a visual trace pattern is projected on the face of the tube.
The operator tunes the signal in, reads the two directions indicated,
determines the true direction by pressing the sense switch, and reports his
findings.  As the signal is reproduced in visual form, all searching for aural
nulls is eliminated.  The operator can read the signal as he takes the bearing,
and thus determines the type of transmission, the strength of the signal, the
existing noise level, and numerous other wave characteristics common to
radio transmission.  The modified U-Adcock-type antenna used with the set
consists of five antenna masts.  Four are installed on the corners of a square
measuring approximately 25 ft on each side, and provide two directional pairs
of antennas.  The fifth mast is placed on the intersection of the diagonals
between the corner masts.  The five antennas are connected to the
goniometer by phase-inverter coupling units and r-f transmission lines.  Each
phase-inverter coupling unit is installed between the twin coaxial transmission
lines and the antenna to combine impedance matching and aperiodic
operation.  It thus provides a uniform transfer of energy throughout the entire
frequency range of the equipment with minimum attenuation from the long
transmission lines.  The goniometer is a series of a r-f transformers which
eliminate the necessity for revolving the antenna.  It is composed of six
specially designed coils, the coils being wound at critical angles on a special
stator.  The coils are connected to the two pairs of balanced coaxial
transmission lines, which in turn are connected to the antenna.  (Author's






Miscellaneous Reports on Radio and Radar Equipment.  1941-1944Title Text
U.S. Signal CorpsAuthor Text
See Department of Commerce PB-84885; 1944Source Text
radar, fix, airborneKeyword Text
This microfilm reel contains reports on position finding equipment and
methods, directional controls for fighter aircraft.  "Rotterdam" radar and
"Wassermann IV" girder-type radar, as well as instruction manuals for the
following equipment:  Fu g 200, 214, 218, and 241 radio equipment and the
FFO altimeter.  In German.  Some frames are illegible.  Micro SIG IS2.
Frames not numbered.  (Science or engineering abstract, technical report
including miscellaneous government published material, German






Technical Data, Reports and Wiring Diagrams Covering Radio Direction
Finding Methods and Equipment  1935-1944
Title Text
U.S. Signal CorpsAuthor Text
See Department of Commerce PB84907; 1944.Source Text
DFKeyword Text
1430 Frames, Text in German:  This reel contains technical data, reports and
wiring diagrams from the Drahtlostelegraphische und Luftelektrische
Versuchsstation, Grafelfing, and the Flugforschungsinstitut, Oberpfaffenhofen,
covering radio direction finding methods and equipment.  Micro SIG IS 24.
(Science or engineering abstract, technical report including miscellaneous







On the Location of a Point on a Plane by Cross Bearings from Three
Known Points
Title Text
Yudin, M. I.Author Text
Bull. Acad. Sci. (U.R.S.S.), ser. geogr. geophys., vol. 8, nos. 2 and 3, pp. 96-
102; 1944.
Source Text
fix, net, location, cut angle, cross bearing, cocked
hat, navigation
Keyword Text
Experience has shown that in plotting on a chart the position O of a point in a
plane by taking bearings from different known points, the most effective
results are obtained when these observations are taken from three such
points.  Because of errors in observations, the straight lines drawn from the
three points will not intersect at a single point, but form a small triangle.  In
the present paper equations are derived for determining the most probable
position O' of the observed point within the area of the triangle, and for
calculating the quadratic error of such a determination.  This is compared with
the quadratic error for the case when two observations only are made.  The
advantages of using three observation points are discussed and methods are
indicated for the most rational selection of the observation points.  In
conclusion, a graphical method for determining O' is described.  The method
discussed has wide applications in artillery practice and in geodesic surveys.
It is also used in radio direction-finding and for various other purposes such as
determination of the wind from three angles of drift of an aeroplane.  (Univ. of







Installation and Operating Instructions for Direction Finder Fu Peil A 80dTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Instruction Book Model AR 8703-BX Radio Direction FinderTitle Text
AnonymousAuthor Text
Radio Marine Corporation of America, New York City; January, 1944.Source Text
DFKeyword Text





Instrument Flying: Advanced, with Radio AidsTitle Text
AnonymousAuthor Text
U.S. Army Air Force Tech Order No. 30-100B-1.  See also Department of
Commerce PB34521 (78 pp.); January 1944.
Source Text
navigation, airborneKeyword Text
This manual provides instructions in advanced instrument flying.  The book is
divided into the following sections: Altimeter usage; radio aids to navigation;
the radio compass; use of the computer; flight plans; planning the instrument
flight; and weather flying.  Drawings illustrate the manual. (Science or
engineering abstract, technical report including miscellaneous government







The 'Sadir' Receiver R 87Title Text
AnonymousAuthor Text
(German: R.M.L.) See:  Army Air Force, Air Document Index No. ADI:R2292
F442; January 1944.
Source Text
Sadir, receiver, DFKeyword Text





Ultra-High Frequency Shipboard Direction Finder (200-400 Mc)Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
222; 3 January 1944.
Source Text
UHF, shipboardKeyword Text





Direction Finder Frequency Scanning System for Airplanes, Ships and
Shore Use (20 to 100 Mc/s)
Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
223; 7 January 1944.
Source Text
scanning, DF, airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Instructions for the Shipboard Installation of Model DAQ High Frequency




U.S. Navy, Bureau of Ships.  See Department of Commerce PB 17480; 10
January 1944.
Source Text
DAQ, shipboard, crossed loop, HF, siting, installationKeyword Text
This instruction book describes the general shipboard installation
arrangements and procedures for model DAQ high frequency direction finder
equipment, and deals with the necessary fabrication and installation work to
be done by each Navy Yard, building yard, or contractor.  The model DAQ
equipment is a new type direction finder using fixed crossed loops mounted
atop the mast on naval vessels.  It employs a rotating goniometer to permit
automatic cathode-ray indication of bearings on signals in the frequency
range from 1.5 to 22.0 megacycles.  Photographs and diagrams illustrate the
installation of the equipment.  The two appendices give instructions for the
assembly of the sense antenna and counterpoise elements of the CFT-69083
crossed loop and sense antenna assembly which is a unit of this equipment.










Signal Corps Engineering Laboratory, Eatontown (Coles: D/F Group); 10
January 1944.
Source Text
SCR-502, goniometer, ArmyKeyword Text





Educational Program for Direction Finder PersonnelTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Newark, New Jersey; Proposal No.
227; 13 January 1944.
Source Text
training, DFKeyword Text





Radio Homing of Unrotating ProjectilesTitle Text
AnonymousAuthor Text
Royal Aircraft Establishment, Ministry of Aircraft Production (British) Report:
RAD/5899/BAS/14; 14 January 1944.
Source Text
homing, projectiles, unrotating projectiles, UKKeyword Text





Radio-Model DAE-1 Direction Finder with Pedestal Extension - Type Test
of - BuShips Problem S515
Title Text
AnonymousAuthor Text
NRL, Letter No. C-S67/69 (342:FTC); 14 January 1944.Source Text
DAE, Navy, MFKeyword Text





Direction Finder for Airplanes, Ships and Ground Use (100 - 160 Mc/s)Title Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Newark, N.J., Proposal No. 224;
15 January 1944.
Source Text
DF, airborne, VHF, shipboard, ground basedKeyword Text





Specifications for Shipboard Installation of Model DAQ High Frequency
Radio Direction Finder Equipment
Title Text
AnonymousAuthor Text
U.S.N. BuShips; RE-13A-803B; 15 January 1944.  See Department of
Commerce PB17480.
Source Text
DAQ, shipboard, HF, installation, Navy, crossed loopKeyword Text
This specification describes the general shipboard installation arrangements
and procedures for Model DAQ High Frequency Direction Finder Equipment,
and deals with the necessary fabrication and installation work to be done by
each Navy Yard, building yard, or contractor.  The Model DAQ equipment is a
new type of direction finder using fixed crossed loops mounted atop the mast
on naval vessels.  It employs a rotating goniometer to permit automatic
cathode-ray indication of bearings on signals in the frequency range from 1.5






Radio - Calibration of D/F, by Target Boat - Minimum Permissible
Distance for - Investigation of - BuShips Problem D22DC
Title Text
AnonymousAuthor Text
USN, Radio & Sound Laboratory (now Naval Electronics Laboratory), Report
No. ND 11/NP22/S67 C-RS-1058; 19 January 1944.
Source Text
calibration, minimum radius, Navy, shipboard, target
transmitter
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Direction Finder - Type Test of Model DAB-1 Direction Finder
Equipment - Interim Report on Problem Number S520-T-C
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69(342:AGL); 24 January 1944.Source Text
DAB, spaced loop, HF, testKeyword Text





Radio - Model DAK D/F Equipment - Shipboard Location of Collector




USN, Radio & Sound Laboratory (now Naval Electronics Laboratory), Report
No. ND11/NP22/567 C-RS-1061; 25 January 1944.
Source Text
DAK, shipboard, siteKeyword Text





Loop Assembly AS-4/GRTitle Text
Baker, S. S.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Advantages of a Low-Impedance Loop for Broadcast ReceptionTitle Text
Bedeau, F.Author Text
Rev. Tech. Comp. Franc.  Thomson-Houston, pp. 59-71; January 1944.Source Text
loop, screened loopKeyword Text
Comparison of the fields from electric and magnetic radiators of interference
shows that a receiving aerial should be of the loop type to give the best signal-
to-interference ratio.  The reduction of antenna effect by balancing or
screening the loop is essential for the best performance, and a single-turn
loop, coupled by a suitable transformer to the input circuit of the receiver is
the system recommended.  The pickup factor (hauteur d'entree) is analyzed
for this system, and typical measured values in the bands 150 to 300
kilocycles and 600 to 1500 kilocycles are given.  (Science or engineering







Visual Direction Finders; Part IIITitle Text
Bond, D. S.Author Text
Electronics, vol. 17, no. 1, pp. 144-148 and 202-208; January 1944.  See also
Parts I and II; November and December, 1943.
Source Text
navigationKeyword Text
ABSTRACT NO. 1: Description and circuit of the Bendix Model MN-31
automatic direction finder for aircraft which automatically provides a direct
indication of the bearing of the radio station tuned in by the pilot.  A self-
synchronous repeater system is used for the bearing indicator.  The system
is of the self-orienting loop type like the RCA-Sperry Mark I system.
ABSTRACT NO. 2:  A D/F system for aircraft, in which the receiver output is
made to rotate the loop automatically to the null position, is described.  The
amplified signal voltage is fed into a balanced-modulator which produces 2
side-bands; and a carrier from a separate nondirectional aerial is added to
these in place of the original carrier.  The change of phase of the resulting a.f.
voltage when the loop is turned through its min. is used to operate a reversible
motor coupled to the loop.  Practical problems in the equipment are
discussed, including means to prevent hunting about the null position, and full
circuit details of two types, RCA, Sperry, Mark I, and Bendix M.N.31 are
included.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science






Determination of Mast Resonant FrequencyTitle Text
Clark, T. H.Author Text
Federal Telephone and Radio Corporation, Newark, N.J., Technical Memo No.
62; 27 January 1944.
Source Text
mast resonance, DAQ, shipboard, site, crossed loop, HFKeyword Text
This memorandum covers one experiment carried out on board a destroyer
escort vessel fitted with a production Model DAQ Equipment.  The experiment
was conducted in an attempt to discover some suitable means of determining
the resonant frequency of the mast on which the DAQ collector was mounted.
 At the conclusion of this memorandum, further tests are described and






Frequency Scanning Direction Finders with Instantaneous Automatic
Indication by Cathode Ray Oscilloscope, DAU
Title Text
Clark, T. H., and Galanter, K. S.Author Text
Federal Telephone and Radio Corporation, Newark, N.J., Technical Memo No.
61; January 1944.
Source Text
scanning DF, DAU, crossed loopKeyword Text
A Frequency Scanning Direction Finder with instantaneous automatic
indication developed by Federal Telephone and Radio Corp., is described.
Specification requirements for the direction finder, frequency scanner, and the






U-Adcock D.F. Station (M.F. Working)Title Text
Fletcher, H.Author Text
Signals Research & Development Establishment, Ministry of Supply (British)
Report No. 894; January 1944.
Source Text
Adcock, UKKeyword Text





A Modification of Hallén's Solution of the Antenna ProblemTitle Text
Gray, M. C.Author Text
J. Appl. Phys., vol. 15, no. 1, pp. 61-65; January 1944.Source Text
theory, antenna theoryKeyword Text
An alternative formula for the input impedance of a cylindrical antenna is
derived from Hallén's integral equation.  It is shown that the introduction of a
variable parameter Z(z) in place of Hallén's Ω = log(4`l2/α2) modifies the
numerical results considerably, and leads to much better agreement with
experimental evidence.  This paper may be regarded as a supplement to a
companion paper by S.A. Schelkunoff (see Abstract No. 1860).  The latter
has discussed the various methods that have been used in work on the
antenna problem and has compared the theoretical results with the available
experimental evidence.  Since all the methods involve approximations, both
physical and mathematical, it seems that the best solution must be chosen
simply by the pragmatic test of agreement with experiment.  From this
standpoint the integral equation method of Hallén as applied to a thin
cylindrical antenna appears to give much less accurate results than the more
physical methods of Schelkunoff or of Siegel and Labus.  Yet the integral
equation in itself is not invalid and it seems of interest to attempt to modify
Hallén's solution, to bring it more nearly into line with the work of the other






Receiving Antenna in Plane-Polarized Field of Arbitrary OrientationTitle Text
Harrison, C. W., and King, R.Author Text
Proc. IRE, vol. 32, no. 1, pp. 35-49; January 1944.Source Text
antenna theoryKeyword Text
Analysis previously made for center-loaded linear receiving antenna of finite
cross-section oriented in plane of plane-polarized electric field (indexed from
same issue p. 18-34) is extended to include arbitrary orientation with respect






Direction Finding Activities in the United KingdomTitle Text
Langmuir, D. B.Author Text
British Branch, Radiation Laboratory, Massachusetts Institute of Technology;
Division No. 1; 22 January 1944.
Source Text
history, UK, DFKeyword Text





Flight Tests Conducted with Radio Set SCR-291-ATitle Text
Moore, C. B.Author Text









Antenna Theory and ExperimentTitle Text
Schelkunoff, S. A.Author Text
J. Appl. Phys., vol. 15, no. 1, pp. 54-60; January 1944.Source Text
antenna theoryKeyword Text
This paper presents: (1) a comparison between several approximate
theoretical formulas for the input impedance of cylindrical antennas in the light
of available experimental evidence, and (2) a discussion of the local
capacitance in the vicinity of the input terminals, mathematical difficulties
created by its presence, and methods of overcoming these difficulties.  No
exact solution of the antenna problem is available at present and so far it is
impossible to set definite limits for errors which may be involved in various
approximations.  For this reason in appraising these approximations one is
forced to rely on one's judgment and on experimental evidence.  It is hoped
that this paper will aid in correlating theory and experiment to the advantage
of both.  (Author's abstract, formal literature, English language/USA abstract,






An Improved Transmission Line CalculatorTitle Text
Smith, P. H.Author Text
Electronics, p. 130; January 1944.Source Text
Smith chart, transmission lines, matchingKeyword Text
There was developed and has been in use in the Bell Telephone Laboratories
for a number of years, a particularly useful form of calculator for solving radio
transmission line problems.  The calculator was originally described in
Electronics, where it was presented in "cut-out" form.  The impetus given to
radio development by the war has promoted considerable interest in this
calculator among engineers and research workers, particularly in the field of
UHF technique where electrical measurements must be made indirectly.
Accordingly, it has been felt desirable to again present at this time a
comprehensive description of the device.  Several new and useful parameters
have been added to the original design and the entire calculator has been
redrawn to improve its accuracy and facilitate reading the coordinates.  The
calculator is, fundamentally, a special kind of impedance coordinate system,
mechanically arranged with respect to a set of movable scales to portray the
relationship of impedance at any point along a uniform open wire or coaxial
transmission line to the impedance at any other point and to the several other
electrical parameters.  These other parameters are plotted as scales along
the radial arm and around the rim of the calculator, both of which are arranged
to be independently adjustable with respect to the main impedance
coordinates.  All of the parameters are related to one another and specific
solutions to a given problem are obtainable through the use of an adjustable
cross-hair index along the radial arm, which extends to intersect the scales
around the rim.  The parameters which are plotted on the calculator include:
I. Impedance or admittance, at any point along the line.  (a) Reflection
coefficient magnitude.  (b) Reflection coefficient angle in degrees.  II.  Length
of line between any two points in wavelengths.  III.  Attenuation between any
two points in decibels.  (a) Standing wave loss coefficient.  (b) Reflection loss
in decibels.  IV.  Voltage or current  standing wave ratio.  (a) Standing wave
ratios in decibels.  (b) Limits of voltage and current due to standing waves.  A
brief discussion of each of the several parameters and the manner in which
they may be evaluated from the calculator will be given.  (Author's abstract,
trade journal, English language/USA abstract, file number 429, theory.  See






Navy Model DAB-3 Direction FinderTitle Text
Woodworth, J. and Holt, G.Author Text
Signal Corps, Engineering Laboratory, Eatontown, ESL Report No. 13 (Coles:
D/F Group); 27 January 1944.
Source Text
DAB, spaced loop, DF, ArmyKeyword Text





Navy Type DAB-3 Direction FinderTitle Text
Woodworth, John and Holt, GeorgeAuthor Text
ESL Engineering Report No. 13, Signal Corps Ground Signal Agency,
Eatontown Signal Laboratory, Fort Monmouth, New Jersey, 27 January 1944.
Source Text
Keyword Text
This report concerns the field and laboratory tests conducted on the Navy,
Type DAB-3, direction finder.  This direction finder although quite sensitive
and accurate is nevertheless not particularly applicable for military use
because it is too difficult to maintain and operate and because the time
required to obtain a bearing is excessive.  (Abstract taken from authors'






Airborne Search Apparatus SN 2Title Text
AnonymousAuthor Text
(German) See:  Air Document Index No. R2051 F343; February 1944.Source Text
DF, airborneKeyword Text





Aircraft Direction Finding Equipment, Peil Geräte-bord-Peil G-5Title Text
AnonymousAuthor Text
(German: L.H.S.) See: Department of Commerce PB51703; February, 1944.Source Text
DF, airborneKeyword Text
The entire document consists of circuit drawings and diagrams of direction
finding equipment consisting of radio compass, runway localizer, and receiver






Direction Finding Equipment (Airborne)Title Text
AnonymousAuthor Text
(German) See: Air Document Index No. R2114 F604; February, 1944.Source Text
dirborne, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Instruction Manual for D/F H/F Receiver CRDF Type D.F.R.-23Title Text
AnonymousAuthor Text
Canadian National Research Council, Report No. CAP-63-23; February 1944.Source Text
Canada, DF, DFR-23Keyword Text





Preliminary Instruction Book for Model X-DAU High Frequency Radio
Direction Finder Equipment (1.5 - 22 Mc/s)
Title Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Newark, N.J.; February 1944.Source Text
DAU, shipboard, HF, crossed loopKeyword Text





Radio - 100 to 1500 kc 10 to 25 Watt Transmitting Equipment -
Calibration of Medium Frequency DF
Title Text
AnonymousAuthor Text
USN, Radio & Sound Laboratory (Naval Electronics Laboratory) Report No.
ND11/N-22/S67(3) C-RS-1071; 1 February 1944.
Source Text
transmitter, calibration, MF, NRLKeyword Text





Radio - Medium Frequency Direction Finder - Model DAK-1 - Report on
Installation in USS Barton, (DD722)
Title Text
AnonymousAuthor Text
NRL, Letter No. C-S67/69(342:FTC); 5 February 1944.Source Text
MF, DAK, USS BartonKeyword Text





Radio - Model DAK-1 (Serial No. 5) Medium Frequency Direction Finder -
 Report on Pilot Installation in the USS CHARGER (CVE-30)
Title Text
AnonymousAuthor Text
NRL, Letter No. C-S67/69-(342:FTC); 5 February 1944.Source Text
USS Charger, DAK, MF, installationKeyword Text





Radio-Direction Finder - Development of Demagnetizerr (RA X10316) for
ABI Units of Model DAG and DAK - Report on
Title Text
AnonymousAuthor Text
NRL: Letter No. C-S67/69(342:JCC); 21 February 1944Source Text
DAG, DAK, HF, MF, demagnetizerKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Air to Homing TestsTitle Text
AnonymousAuthor Text
Army Air Force: Board Project No. (M-2)43; 22 February 1944.Source Text
homingKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Aircraft Direction Finder with Sector Operating Antenna 300 to 1000 Mc/sTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley New Jersey, Proposal No.
228; 22 February 1944.
Source Text
UHF, DF, airborne, proposalKeyword Text





Radio - Direction Finder - Model DAA Medium Frequency Equipment,
Contract C-NXs-1748, F. T. & R. Corp., Contractor - Problem S535T - C -
Type Test of Pilot Installation (DuPont, South Carolina) - Report on
Title Text
AnonymousAuthor Text
NRL: Letter Report No. C-S67/69(340:312); 22 February 1944.Source Text
MF, DAAKeyword Text





Radio - Model DAU Direction Finders - Receiver Frequency Drift
Characteristics - Report on
Title Text
AnonymousAuthor Text
NRL: Letter Report No. C-s67/69(301b:312); 23 February 1944.Source Text
DAU, shipboard, crossed loop, HF, receiver driftKeyword Text





C-2100-D D/F SystemTitle Text
AnonymousAuthor Text
Radio Research Laboratory: Transition Memorandum Report No. 411-TMR
63E; 25 February 1944.
Source Text
C2100, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio-Direction Finding - Report on Problem S331R-C Development of
Small Portable D/F Equipments, Model DAV
Title Text
AnonymousAuthor Text
NRL: Letter, C-567/69(342-DG); 28 February 1944.Source Text
DAVKeyword Text





Instruction Manual: D/F.HF. Receiver--CRDF--Type DFR 23Title Text
AnonymousAuthor Text
CAP 63-23, RCAF Spec. RAD 12-1, RCN Spec. "S" 101, The National
Research Council of Canada, Radio Division, Ottawa, made in Canada by
Sparton of Canada, Ltd., February 1944.
Source Text
Keyword Text
The principle of operation of the cathode ray direction finder is shown briefly in
the accompanying sketches.  Figure 1 shows the basic idea of two directional
aerials (in this case loops) mutually at right angles and each connected to a
pair of plates of he cathode ray tube.  If for convenience the loops are
considered as oriented in the N-S and E-W directions, then a signal of
frequency f arriving at a horizontal angle θ to the N-S direction will induce a
voltage in the N-S loop = K sin 2 π f cos θ and in the E-W loop = k sin 2 π f
sin θ.  These voltages impressed on the plates of the cathode ray tube will
cause the spot to he deflected in a line, making an angle θ with the  axis
representing the N-S direction.  If an amplifier is introduced into each of the
circuits as in Figure 2, the sensitivity will be increased, but the above
relations unchanged, provided that the two amplifiers have the same gain and
that each imposes the same phase displacement on the signal.  Thee
amplifiers may take the form of superheterodynes, as shown in Figure 3,
using a common beat oscillator to help fulfill the condition of equality of phase
shift.  Also shown in Figure 3 is a method of providing sense by use of a third
amplifier, fed by a vertical aerial, whose output is rectified and connected to
the brilliancy electrode of the cathode ray tube.  Properly arranged this serves
to darken the spot on one half of each radio frequency cycle, obliterating one
half of the line.  In the practical application of the above principles, a number
of refinements have been made.  For instance, controls are supplied to
maintain the equality of phase shift and gain of the three amplifiers, and
means to test for these conditions are available; buffer amplifiers are used to
isolate the three channels at the common beat oscillator.  (Abstract taken







Range of Automatic Radio Compass Type SCR-269 for Homing on Radio
Transmitting Equipment Typeb AN/CRN-4 for Tactical Use in the
European Theater of Operations
Title Text
Bateman, R., Herbstreit, J. W., and Rockwood, W. F.Author Text
OCSigO:ORB-P 17-1 NRL: RS 14671; 28 February 1944.Source Text
SCR-291, radio compass, homing, CRN-4Keyword Text





Construction of Goniometer for Use in Determining Candlepower
Characteristics of Beacons
Title Text
Breckenridge, F. C., and Projector, T. H.Author Text
US Civil Aeronautics Administration, Technical Development Report No. 39, p.
8; February 1944.  See also Engineering Index, p. 278; 1944.
Source Text
goniometer, beaconsKeyword Text
A goniometer of sufficient capacity to mount Civil Aero.  Adm. 36 in. beacon
or 60 in. reflector was designed to rotate this equipment through horizontal
and vertical angles, and to set and hold angles to accuracy of ±0.01º about
either axis.  (Univ. of Illinois abstract, technical report including miscellaneous







The C2100 Airborne Direction FinderTitle Text
Christensen, J. W.Author Text
Radio Research Laboratory Report No. 411-TM-61.  See also Department of
Commerce PB 14130; 7 February 1944.
Source Text
C2100, airborneKeyword Text
A brief description of a light and compact null direction finding attachment for
standard receivers.  Three separate antenna mounting assemblies have been
designed.  A diagram and photograph are attached.  This report is
supplemented by additional reports.  The equipment is designed to operate in






Revised Operating Instructions for the C2100 'Setter' Direction FinderTitle Text
Christensen, J. W., and Moyer, R. C.Author Text
Radio Research Laboratory Report No. 411-1B-9A.  See also Department of
Commerce PB 14412; 1 February 1944.
Source Text
DF, null, C2100SetterKeyword Text
The "C2100 Setter" Direction Finder is a null type direction finding attachment
for use with any receiver having suitable frequency range and sensitivity.  One
antenna head operates on either horizontal or vertical polarization over a
frequency range of approximately 1.5/1.  The operating instructions include







Sense Collector for Shipboard High Frequency Direction FinderTitle Text
Clark, T. H.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Technical
Memo No. 64; 11 February 1944.
Source Text
sense, DAQ, HF, shipboard, crossed loop, mast resonanceKeyword Text
The sense collector described here was developed for use with the Model
DAQ H.F. D/F system.  The Model DAQ Direction Finder operates in the
frequency range 1.5 to 22 Mc/s. using a single collector mounted atop a mast
of the ship.  The sense collector surmounts the crossed loop directional
antennae.  The energy from the sense collector is required to have well-
defined amplitude and phase relationships with respect to the energy from the
loops and since a single system is used for the entire frequency range, these
amplitudes and phase relationships must be held to very close tolerances at
all frequencies in the band.  The analysis given here is not complete in itself.
It involves fundamental studies in mast resonance conditions and the effects
of distributed constants which are not now well-known but which are being
studied.  We hope to be able to prepare, in the near future, a supplementary
report which will give the results of these studies.  In particular, we are
studying the effects of pickup, in the collector system described, from the
mast when the higher order resonance modes are excited.  The discussion is
limited to one simple case.  The extension to more complex cases, more
nearly in conformity with the actually encountered conditions is reserved for a






Radio Compass AN/ARN-7: Performance Test Communication and Air
Navigation
Title Text
Crippen, D. S., and Astholz, P. T.Author Text
Aircraft Radio Laboratories, Wright Field, Dayton, Ohio; Test Report No. 261;
13 February 1944.  See also Department of Commerce PB 6216.
Source Text
ARN-7, SCR-269, airborne, navigation, radio compassKeyword Text
This report consists of 8 pages and a 76-page Appendix enclosure.  The
purpose of this test report is to provide information showing whether the
preproduction sample Radio Compass AN/ARN-7 submitted by Bendix Radio,
Division of Bendix Aviation Corporation, to representatives of the Aircraft Radio
Laboratory at the plant of Bendix Radio on 21 February 1944 meets the
requirements of Restricted Signal Corps Specification No. 271-1719 dated 1
April 1943 except as changed by the contract.  The preproduction sample
Radio Compass AN/ARN-7 submitted on Contract No. W2126-sc-1817, Order
No. 11756-WF-43, meets all of the electrical performance requirements of
Restricted Signal Corps Specification No. 271-1719 dated 1 April 1943,
except as changed by the contract, with the following exceptions:  (a) Marker
Beacon Requirements at Low Temperatures, Specification Paragraph E-1j; (b)
Resonance Stability at Low Temperatures, Specification Paragraph E-15e; (c)
Sensitivity (antenna) and Sensitivity (loop) at Low Temperatures and Low
Input Voltage, Specification Paragraphs E-16b and E-17f; (d) Variation with
Service Conditions (compass), Specification Paragraph F-18k(3).  It is
concluded that the preproduction sample Radio Compass AN/ARN-7 is
acceptable and that the contractor should be allowed to proceed with
production for the following reasons:  (a)  The faults noted in; (2) above and in
Section E were also present in production Radio Compasses (SCR-269-G
which has been generally considered as satisfactory in service; (b) No time is
available for the major redesign that would be required to eliminate the faults
since Radio Compass AN/ARN-7 is a substitute for Radio Compass SCR-269-
G.  The quantity of Radio Compasses SCR-269-G available for installation in
future production aircraft is small and all orders for Radio Compass SCR-269-
G have been completed.  (Author's abstract and Written for this publication by
Southwest Research, technical report including miscellaneous government







Experiments Related to the Improvement of the Elevated-H Type
Direction Finder
Title Text
Giacoletto, J. P.Author Text









Interpolation Charts for H/F D/F Shipboard CalibrationTitle Text
Goldstein, M.K., and Sheets, M.J.Author Text
NRL Report No. R-2229.  See also Department of Commerce PB28816; 5
February 1944.
Source Text
calibration, shipboard, DF, HF, interpolation,
frequency selection, frequency spacing
Keyword Text
ABSTRACT NO. 1:  An investigation has been made to determine means for
providing convenient and accurately corrected Naval shipboard direction finder
bearings for any frequency within the H/F direction finder band without
requiring more than a limited and feasible number of specific calibrations of
the equipment.  Interpolation charts have been developed which simplify the
plotting and application of direction finder calibration curves and furnish the
desired corrected D/F bearings for the calibrated and for all other frequencies
between those on which calibrations have been made.  Means are discussed
for choosing the optimum number and spacing of frequencies to be calibrated
in terms of the probable interpolation accuracies that may be expected.  A
practical rapid calibration method is proposed to improve the efficiency and
accuracy of making calibrations.  ABSTRACT NO. 2:  This report describes
the development of a means for providing convenient and accurately corrected
Naval Shipboard direction finder bearings.  Interpolation charts were developed
to simplify the plotting and application of direction finder curves and furnish
the desired corrected D/F bearings.  Means are discussed for choosing the
optimum number of frequencies and their spacing to be calibrated in terms of
probable interpolation accuracies that may be expected.  A practical rapid
calibration method is proposed to improve the efficiency and accuracy of
making calibrations.  Tables and calibration interpolation charts are included.
31 pages.  (Abstract No. 1 - Author's abstract, Abstract No. 2 - Written for






M3100 Homing DeviceTitle Text
Harbury, P. L.Author Text
Radio Research Laboratory, Report No. 411-TM-67; 1 February 1944.Source Text
homingKeyword Text





M4503 Spinner for the M4100 Shipborne Direction-Finding SystemTitle Text
Harbury, P. L.Author Text
Radio Research Laboratory: Transition Memorandum Report No. 411-TMR-
110H; 29 February 1944.
Source Text
shipboard, DFKeyword Text





Possibility of Quickly Spotting Enemy Planes Carrying Radar SetsTitle Text
Herold, F.Author Text
(German" See:  Air Document Index No. R2090 F237; February 1944.Source Text
DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






The Calculation of Auxiliary Functions for Straight Receiving Aerrials of
Any Height
Title Text
Müller-Strobel, J., and Patry, J.Author Text
Helv. Phys. Acta.,  vol. 17, no. 2, pp. 127-132, and no. 6, pp. 455-462;
February and June 1944.
Source Text
theoryKeyword Text
Starting with the Hallen theory of aerials, a closed formula (approximate) is
found for the current in a straight cylindrical aerial of length 'l'.  For various
values of l the current is plotted against the aerial resistance.  A numerical
example is given.  (Science or engineering abstract, formal literature, English










Federal Telephone and Radio Corporation, Newark, N.J., Report No. 83
(Internal Development); 3 February 1944.
Source Text
CXFF, DFKeyword Text









National Physical Laboratory (British) Report RRB/ca9; 26 February 1944.Source Text
spaced loop, nonuniform current distribution, coaxial
vs.  coplanar, polarization errors, horizontal
coplanar, theory, UK
Keyword Text
The effect of the essentially non-uniform current distribution in the loop aerials
of spaced-loop direction finders is considered.  With vertical coaxial systems
as commonly employed, no first order undesired effects result from this non-
uniform current distribution, but with coplanar systems, serious effects give
rise to polarisation errors which will occur for certain arrangements of the
aerials.  In particular, that arrangement of the aerials in a horizontal coplanar
system, which at first sight, seems most natural, gives rise to polarisation
errors of such magnitude that the system is to all intents and purposes
useless as a direction finder.  Fortunately, there are simple arrangements of
the aerials which do enable a horizontal coplanar arrangement to be designed
so as to be quite free from those undesirable effects.  The above deductions
are entirely theoretical, but there seems little reason to doubt the truth of the






Homing Antenna Device 'Knickerbein'Title Text
RungeAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Report on Trials Carried Out to Find the Effect on the Accuracy of H/F
D/F of Aircraft Parked near the H/F D/F Mast
Title Text
Struszynski, W., Marshall, J. H., and Edwards, A.T.Author Text
Admiralty Signal Establishment (British) Report: No. M.598; February 1944.Source Text
UK, error, DF mastKeyword Text





The Effect of Phase Difference between Two Signals When Compared by
the Goniometer Method or the C/R D/F Method
Title Text
Wood, F.Author Text
Royal Air Force,  Headquarters Group (British) Report No. 60; February 1944.Source Text
UK, twin channel, goniometer, null quality, blurringKeyword Text





Aircraft Radio Equipment for Me 110 FighterTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German










(German: Telefunken) See: Department of Commerce PB54310, 41 pp.;
March 1944.
Source Text
MF, LF, ground basedKeyword Text
PFu Peil A 60 d is a fixed, ground direction finder.  It can take bearings on
modulated and unmodulated transmitters that have a frequency coverage of
72.5 to 860 kilocycles.  The receiver range is divided into five different bands.
The antenna system consists of four vertical masts.  Installation and
operating instructions, parts list, trouble-shooting chart and circuit diagrams
are included.  Abstract prepared at Headquarters Air Materiel Command,
Wright Fiueld, Dayton, Ohio.  (Science or engineering abstract, technical







D/F Technique in the ArmyTitle Text
AnonymousAuthor Text
Department of Scientific Research and Experiment, Admiralty (British) Air
Technical Report Translation No. 295; March 1944.
Source Text
DF, UK, Army, translationKeyword Text





Preliminary Instruction Book for Model DBC and DBC-1 Ultra-High
Frequency Shipboard Direction Finding Equipment
Title Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Newark, New Jersey; See
Department of Commerce PB38632; March 1944.
Source Text
DBC, VHF, UHF, APR-1, DF, portable, horizontal
polarization
Keyword Text
The equipments described are portable units designed to provide directional
bearings on transmitters operating within the frequency range of 100 MC to
600 MC.  Type DBC is horizontally polarized, while the Type DBC-1 is
vertically polarized.  The various elements of each unit are mounted on a
movable table which rotates 360 degrees on the apex of a tripod.  This
direction finder consists essentially of a collector system comprising three
separate antennas, receiver, and headphones for providing aural indication of
received signals.  Two similar, balanced dipoles are mounted on a reflector.
Received signals are conducted to the receiver by means of transmission
lines of identical length but reversed in phase with respect to each other.
Both of these transmission lines are brought together at a junction.  From this
junction point another transmission line leads to the balance conversionbox
which changes the balanced transmission line into an unbalanced
transmission line.  The receiver input is connected to this unbalanced line for
direction finding.  A separate search antenna is used for searching.  The
receiver used with this equipment is the Model An/APR-1, which is a
superheterodyne operating from 115 v, 60 cycle power source but which is not
supplied with the equipment.  Photographs, drawings and charts are included.






Radio Set SCR-503-ATitle Text
AnonymousAuthor Text
US War Department, Technical Manual No. 11-246A.  See also Department
of Commerce PB-39421; March 1944.
Source Text
SCR-503, HF, MF, LF, Army, twin channelKeyword Text
Radio set SCR-503-A consists of two portable direction finders, each an
independent operating unit and each differing from the other in frequency
range.  One unit covers the range of 1 to 3 mc in 2 bands; the other covers
the range of 100 to 1000 kc in 3 bands.  Each receiver is a specially designed
twin-channel superheterodyne for amplitude-modulated or c-w signals; and
operates from a dynamotor power supply.  Provision is made in control unit
RM-35-A for switching the output of the set to a telephone line when the
output jack of the receiver is connected to the control unit by a patching cord.
 Switching is also provided in the control unit for connecting the operator's
headset to a telephone line for communication with a remote station and to
the radio set at the same time, or to either alone.  Description of the
components and functioning of parts and installation and operation and
maintenance instructions are given.  Table of replacable parts, list of
manufacturers, photographs, drawings, block, cording, functional and






Radio - Direction Finder - Medium Frequency Model DAK-1 (Serial No. (
) - Report on Pilot Installation in the KENDRICK (DD612)
Title Text
AnonymousAuthor Text
NRL, Letter No. C-S67/69(342:FTC); 4 March 1944.Source Text
DAK, shipboard, DD612, MFKeyword Text





Radio Set SCR-503-BTitle Text
AnonymousAuthor Text
US War Department, Technical Manual No. 11-246B.  See also Department
of Commerce PB-41245; 4 March 1944.
Source Text
SCR-503, portable, MF, HF, LF, twin channelKeyword Text
This equipment consists of two portable field radio direction finders, each
covering a different frequency range and each capable of receiving both
amplitude modulated and c-w signals.  Each direction finder is supplied with a
storage battery, power supplies, and other equipment needed to make the
unit self-contained.  The set also includes two control units, which connect
the radio receivers into a two-way telephone system for communication with
other direction finders.  Receiver unit RC-1003-B covers 100 to 1000 kcs in
three bands, while receiverunit BC-973-B covers a range of 1000 to 3000 kcs
in two bands.  Both are of the superheterodyne type and operate from a 12-
volt storage battery through a dynamotor unit.  The equipment is capable of
providing:  The direction of a transmitter operating on its frequency range, the
location of transmitter in conjunction with another direction finding station, and
communication with other direction finding stations.  Photographs, diagrams






Experimental Investigation of the Polarization Error of the U-Adcock
Direction Finder with Various Forms of Earth Screens (Interim Report)
Title Text
AnonymousAuthor Text
National Physical Laboratory (British) Report:  WO/NPL.8' 12 March, 1944.Source Text
Adcock, polarization error, UK, earth matKeyword Text





Phase Comparison Shipboard Direction Finders for Ultra-High
Frequencies and Very High Frequencies
Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, N.J., Proposal No. 238; 20
March 1944.
Source Text
phase comparison, UHF, shipboard, VHFKeyword Text





Radio Set SCR-291-ATitle Text
AnonymousAuthor Text
US War Department, Technical Manual No. 11-243; See also Department of
Commerce PB-L80625; 24 March 1944.
Source Text
SCR-291, ArmyKeyword Text





Handbook of Operating Instructions for Radio Compass AN/ARN-7Title Text
AnonymousAuthor Text
U.S. War and Navy Departments, Air Council of the United Kingdom:  Report
No. AN-08-30ARN7-2; 27 March 1944.  See also Department of Commerce,
PB 14845.
Source Text
navigation, airborne, ARN-7, radio compass, MF, LFKeyword Text
The radio Compass AN/ARN-7 is an airborne navigational instrument.  It
utilizes signals transmitted from a range, commercial, or standard broadcast
radio station to obtain directional or locational information.  Under favorable
conditions, stations up to 25 miles distance may provide the necessary signal
to operate this equipment, depending on the power of the transmitting station.
 The radio compass operates from signals which are within the frequency
range from 100 to 1750 kilocycles and is manually tuned by a remote control
unit.  The Radio compass AN/ARN-7 requires the following power supply:  (1)
90 to 135 volts, 400 cycles alternating current at 0.7 to 1 ampere; (2) 28 volts
direct current at 1.95 amperes.  A 14-volt d.c. source can also be used if






Radio Set SCR-503-ATitle Text
AnonymousAuthor Text
US Army, War Department, Technical Memo No. 11-246A; 30 March 1944.Source Text
SCR-503Keyword Text





Correlation of D.F. Errors with Ionospheric ConditionsTitle Text
AnonymousAuthor Text
Monthly Progress Report to N.D.R.C., Project 13.2-(88 to 92), National
Bureau of Standards (Centralizing Laboratory), Stanford University, Harvard
University, University of Puerto Rico, C.I.W. College--Alaska, 31 March 1944.
Source Text
Keyword Text
This report summarizes the work at the five cooperating laboratories, and
describes in detail the work at the National Bureau of Standards, for the
month of March 1944.  At the National Bureau of Standards, regular
observations continued on both bearings and field intensities of received
stations.  The study of absorption as a function of azimuth begun in February
was continued.  Curves showing the relationship between received field
intensity and azimuth for a distance of 3600 miles were calculated.  Steep
gradients of absorption as a function of azimuth were found to occur.
Records of bearings and field intensities of W8XAL and KWID were made
illustrating the correlation between path deviations, field intensities, and times
of propagation failure along the great-circle path via the regular layers.  The
rotating horizontal loop system was used to check and supplement data
obtained from the DAB.  Sample records of the RHL system are shown.  At
Stanford University observations of bearings and field intensities continued
and the analysis of these showed correlation between times of bearing errors
and times of failure of propagation over the great-circle path.  Stations to the
north, south, and west were selected for concentrated study.  The work at
Harvard University continued on construction of the DAB house which was
completed and prepared for the installation of the DAB when it is transferred
from the Navy.  Recording of field intensities of stations to be observed in the
program continued.  Assembly of the ionosphere equipment also was
continued.  At the University of Puerto Rico construction of the DAB house
was begun and radial ground wires were installed.  Power and telephone
facilities installation await authorization of WPB for priorities on needed
materials.  Work was begun on clearing the site.  At College, Alaska, the
DAB was received and installed.  Preliminary equipment tests were made and
regular observations were begun.  Data on observed bearings were
transmitted to the National Bureau of Standards.  Arrangements were made
with Army authorities at Ladd Field too provide full-time emergency service of
the direction finder.  (Abstract taken from author's summary, technical report,






Comparison between Ordinary Buried U Adcock and F. T. & R. Adcock
Antenna Using the Horizontal U Connection
Title Text
Busignies, H.Author Text
Federal Telecommunications Laboratories, Nutley, N. J. Technical
Memorandum No. 76; 24 March 1944.
Source Text
Adcock, U Adcock, Horizontal U AdcockKeyword Text
Not available.  Not clear as as to the intent of this comparison, however,
during this period certain experiments were performed on buried U Adcocks
where the buried horizontal feed cable system included dummy balanced
cables for each antenna.  That is, the feed cable for any one antenna was
balanced (at the center of the array) against an identical cable, with a dummy
termination, which extended in the direction of the antenna opposite the active






C2100D Airborne Direction FinderTitle Text
Christensen, J. W.Author Text
Radio Research Laboratory Report No. 411-TM-61.  See also Department of
Commerce PB14131; 21 March 1944.
Source Text
airborne, VHF, C2100Keyword Text
This is a very brief description of the C2100D equipment in which three
interchangeable antenna heads are used to give complete coverage from 100
to 450 mc.  Photographs are included in the report.  This report follows an
earlier one dated 7 February 1944 which is believed to cover the equipment






The C2100 Airborne Direction FinderTitle Text
Christensen, J. W.Author Text
Radio Research Laboratory Report No. 411-TM-61B.  See also Department of
Commerce PB14132;  22 March 1944.
Source Text
airborne, VHF, C2100Keyword Text
A description of a wiring change which decreases maximum selsyn error from
4 degrees to 1 degree.  A schematic is included.  Supplements PB14130.






Completed Development Report Hand-Controlled Ultra-High Frequency
Direction Finders
Title Text
Clark, T. H.Author Text
Federal Telephone and Radio Corporation, Newark, N.J., Technical Memo No.
72; 17 March 1944.
Source Text
UHF, hand held DF, portable DFKeyword Text





Possibilities and Limitations of Direction Finding with Sky WavesTitle Text
Crone, W.Author Text
Development of Scientific Resarch and Experiment, Admiralty (British) Air
Technical Report.  Translation No. 300; March 1944.
Source Text
UK, skywave, DF, error, DF limitationsKeyword Text





Test of a Special Model DP Direction Finder Equipment Incorporating a
Balanced Amplifier
Title Text
Dinger, H. E.Author Text
NRL Report No. R-2221.  See also Department of Commerce PB28728; 17
March 1944.
Source Text
DF, DP, loop, senseKeyword Text
This equipment is essentially a model DP-4 direction finder with the loop
connected directly to the receiver through the loop cable with the exception
that the receiver until incorporates a balance-sense amplifying system.  The
standard mutual inductance balancer is replaced with an electronic balancer
consisting of two type 1851  tubes so connected that with zero setting of the
balancer both tubes are biased to cut-off.  Tests were conducted to determine
the following:  (1) Whether the maximum phase shift introduced by the
balance amplifier circuit is of sufficient magnitude to introduce inherent
deviating influences or otherwise mitigate against satisfactory operation of
such a device; (2) whether the additional noise level introduced by the balance
amplifier seriously compromises the satisfactory operation of the equipment;
(3) to determine by comparison methods any advantages or disadvantages
over those of a standard model DP-9 direction finder; and (4) the changes or
modifications that are desirable.  The test findings and recommendations are
contained in the report, together with schematic diagrams of the balance






Report on the Photo D/F PlotterTitle Text
Fraser, A. R., and Underhill, E. J. W.Author Text
Admiralty Signal Establishment (British) Report No. M.605; March 1944.Source Text
photo DF, plotter, UKKeyword Text





Operational Report on German D/F Trailer in Tactical UseTitle Text
Irion, D. P.Author Text
Signal Corps, Enemy Equipment Intelligence Service Report No. 10-5.1;
March 1944.
Source Text
trailer, DF, German, tacticalKeyword Text





Receiving and Direction Finding Installations with Bunched
Characteristics (Sector D/F Installation)
Title Text
Jannsen, H.Author Text
Department of Scientific Research and Experiment, Admiralty (British) Air
Technical Report No. 294 (Translation); March 1944.
Source Text
DF, UK, airborne, translation, sector DFKeyword Text





Considerations on the Physical Limits for the Possible Methods of
Navigation with Ground Waves
Title Text
Pfister, W.Author Text
Department of Scientific Research and Experiment, Admiralty (British) Air
Technical Report: Translation No. 292; March 1944.
Source Text
navigation, UK, ground waveKeyword Text









National Physical Laboratory (British) Report: RRB/c.95; 21 March 1974.Source Text
UK, polarization error, site, interference, rfi, pickup
ratio, Adcock, standard wave error
Keyword Text
This paper is a critical review of the present position with regard to the
specification and measurement of polarization errors in Adcock type direction
finders.  The respective merits of the "Standard Wave Error" introduced by
Barfield and the "pick up ratio" for wanted and unwanted fields suggested by
several other workers are examined.  It is concluded and recommended that
the former is to be used for Adcock direction finders erected not higher than
about a quarter of a wavelength above ground while the latter is appropriate for
more elevated systems.  So far as measurements are concerned the problem
involved in using a relatively nearby test transmitter are discussed in the light
of recent advances in this field of measurement.  It is pointed out that the
performance of a direction finder is, in general, intimately bound up with the
electrical properties of the site in which it is erected.  (Author's abstract,
technical report including miscellaneous government published material,






Measurements on Long and Very Long WavesTitle Text
Vilbig, F.Author Text
Department of Scientific Research and Experiment, Admiralty (British) Air
Technical Report; Translation No. 304; March 1944.
Source Text
MF, LF, UK, translationKeyword Text





Fundamental Problems of Direction Finding and Range Finding
(Distance Measurements)
Title Text
von Handel, P. F.Author Text
Department of Scientific Research and Experiment, Admiralty (British), Air
Technical Report: Translation No. 299; 24 March 1944.
Source Text
UK, translation, DF, range, navigation, airborneKeyword Text





Some D/F Methods Used in the German NavyTitle Text
Waechtler, M.Author Text
Department of Scientific Research and Experiment (British) Air Technical
Report: Translation No. 293, March 1944.
Source Text
German, DF, Navy, UK, translation, shipboardKeyword Text





Airborne Direction Finding Equipment Peil G6Title Text
AnonymousAuthor Text
(German: L.N.S.)  See:  Department of Commerce PB L71174; April 1944.Source Text
German, airborneKeyword Text
Circuit diagrams and operation of this airborne direction finding equipment are
described.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






AN/APA-17 Special Airborne Radio Equipment, Revision ATitle Text
AnonymousAuthor Text
US Navy, Bureau of Aeronautics.  See Department of Commerce PB37816;
April 1944.
Source Text
radar, DF, Navy, APA-17, VHF, UHF, airborneKeyword Text
Specifications are given for a direction finder equipment consisting of a
rotating antenna,  an amplifier, and an indicator for use with an AN/APR-1 or
similar receiver on naval or other military aircraft to permit relative bearings to
be taken on sources of radar and radio signals.  The equipment shall indicate
each received signal as an antenna pattern on a CRT with distance from the
center of the CRT screen representing magnitude of the signal, and position
around the CRT representing relative bearing of the signal source.  The
equipment shall operate over a frequency range of 250 to 1,000 mc.  (Science
or engineering abstract, technical report including miscellaneous government







AN/APA-24 Special Airborne Radio EquipmentTitle Text
AnonymousAuthor Text
US Navy, Bureau of Aeronautics.  See Department of Commerce PB 37879;
April 1944.
Source Text
APA-24, VHF, UHF, airborne, Navy, radarKeyword Text
The equipment specified herein consists of low, medium and high frequency
antenna assemblies together with their respective impedance matching
switch units and associated components for use with suitable search
receivers.  The equipment shall operate with complete frequency coverage
from 100 to approximately 400 megacycles, and shall be suitable for
operation on naval or other military aircraft and shall permit relative bearings to
be taken on sources of radio and radar signals.  (Science or engineering
abstract.  The reference to low, medium and high frequency antennas






AN/ARD-3 Special Airborne Equipment, Revision ATitle Text
AnonymousAuthor Text
US Navy, Bureau of Aeronautics.  See Department of Commerce PB37815;
April 1944.
Source Text
DF, airborne, Navy, VHF, UHF, polarization, polarimeterKeyword Text
Specification of a complete direction finding equipment is given.  This
equipment shall be suitable for operation on naval or other military aircraft and
shall permit relative bearings to be taken on sources of radio and radar
signals.  The equipment is to operate with complete frequency coverage from
300 to 400 megacycles, with suitable means provided for determining the






CXGH Direction Finder (Combination of Indications of a Radar System
and the CXGG Type of Direction Finder for Identification Purposes)
Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
246; 5 April 1944.
Source Text
CXGH, CXGG, radar, interceptKeyword Text





VHF/UHF Direction Finder for Naval Air Stations 225 to 390 Mc/sTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey; 5 April 1944.Source Text
VHF, UHF, Navy, airborneKeyword Text









U.S. Army, War Department, Technical Memo No. 11-227.  See also
Department of Commerce PB21936; 10 April 1944.
Source Text
Army, navigation, equipment, DFKeyword Text
This manual presents a condensation and compilation of data pertaining to
Signal Corps radio communication equipment.  Aircraft radio sets, fighter
control sets, radio navigation sets, ground radio sets, radio intelligence and
direction finding sets, and mine detectors are listed.  For each set
photographs, technical and tactical characteristics, and principal components
are given.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Radio Communication EquipmentTitle Text
AnonymousAuthor Text
War Department Technical Manual TM11-227, Signal Communication
Equipment Directory, 10 April 1944.
Source Text
Keyword Text
The purpose of this manual is to present, in a single volume, a condensation
and compilation of data pertaining to Signal Corps Radio Communication
Equipment.  Equipment is cataloged giving detailed description, pictures,
technical and tactical characteristics.  Following is a list of the equipment
described:  Air transportable sets, aircraft radio communication sets, fighter
control sets, radio navigation sets, ground radio sets, radio intelligence and
direction finding sets, and special projects.  This document was downgraded
from "restricted."  (Abstract written by Southwest Research Institute for
purpose of this publication, military equipment directory, English language,







Burgess, R. E.Author Text
Wireless Eng., vol. 21, no. 247, pp. 154-160; April 1944.Source Text
theory, antenna, UK, impedance, reception vs.
transmission, effective height
Keyword Text
It is shown that impedance of aerial is same for reception as for transmission
as consequence of its behavior as linear network, which permits application of
Superposition Principle and Thevenin's Theorem:  it is also shown by applying
Reciprocal Theorem, that effective height and polar diagram are same in two
conditions; four methods commonly used in calculation of aerial impedance
are discussed; simplifying assumptions usually made in calculation of aerial






Reactance and Effective Height of Screened Loop AerialsTitle Text
Burgess, R. E.Author Text
Wireless Engineer; May 1944.Source Text
screen loop, loop, shielded loop, effective height,
gap, shield gap,
Keyword Text
The paper constitutes an extension of the analysis of the screened loop aerial
given in an earlier paper, and is based on the application of the transmission
line equations with uniformly distributed constants.  The conductors are
assumed to be free from ohmic resistance, and the dielectric media are
assumed to be loss-free.  A symmetrical aerial with a single-turn loop
conductor is considered, and the gap in the screen is taken to be narrow.
There are two modes of propagation corresponding to waves on the outside of
the screen and to waves in the space between the loop and screen.  The
current and potential distributions on the loop and screen are determined
when a given emf is applied to the loop terminals after reference to the
boundary conditions at these terminals and at the gap.  The inductance and
capacitance coefficients can be expressed in terms of the geometrical
dimensions of the system and of the dielectric constants of the media inside
and outside the screen.  The reactance, resonant and anti-resonant
frequencies and self-capacitance are considered in detail for the loop in the
balanced and unbalanced conditions for the case of the air-spaced loop, and
the effect of a small capacitance across the gap is considered.  The effective
height of a square screened loop is calculated for transmission in the
equatorial plane and its variation with frequency is found to follow closely that
of the reactance for frequencies up to the first anti-resonance.  A comparison
is made of the current and potential distributions in the transmitting and
receiving conditions.  The paper concludes with an account of measurements
of the reactance of a square loop of 150 cm side; fair agreement between
theory and experiment is obtained and the general reasons for any






Instructions for the Installation of Model DY-2 Radio Direction Finder
Equipment, Range 2.5 to 30 Mcs
Title Text
Butts, L. G.Author Text
US Navy, Bureau of Ships.  See Department of Commerce PB17491 April
1944.
Source Text
DY, HF, MF, Adcock, NavyKeyword Text
The model DY-2 high frequency direction finder is designed for taking radio
bearings in the frequency range, from 2500 to 30,000 Kc, and is intended for
permanent shore installation.  This model uses the Adcock principle in its
collector system.  Adjustable length dipole antennas are carried on a
horizontal arm, which also serves as the electrical shield for the transmission
lines.  The dipole system turns freely in azimuth from the operators position
below.  It may also be rotated 90º (between horizontal and vertical).
Instructions are given for adjustment operation and maintenance.  Parts lists,







Note on the Bearing Error and Sensitivity of a Loop Antenna in an
Abnormally-Polarized Field
Title Text
Howes, F. S. and Wood, F. M.Author Text
Proc. IRE, vol. 32, pp. 231-233, April 1944.Source Text
loop, polarization error, free space loopKeyword Text
ABSTRACT NO. 1:  An expression is derived for the response of a loop
antenna to a radio wave arriving at any angle with any linear polarization, and
its application to D/F is discussed.  Curves of loop bearing error and loop
sensitivity, as functions of the angles of vertical incidence and polarization are
given.  ABSTRACT NO. 2:  Polarization error equations are derived for a loop
antenna in free space, hence the effect of the earth reflection is neglected.
Complete expressions for polarization error including the effect of the earth
reflection were derived by Terman and Pettit and published in the Proc. IRE,
May 1945.  (Abstract No. 1 - Author's abstract, Abstract No. 2 - Written for






Decimeter Direction Finding ReceiverTitle Text
KirchmayerAuthor Text
(German)  See:  Field Information Agency, Technical, 677; Report No. 239; 18
April 1944.
Source Text
German, UHF, DF, receiverKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Survey of Antgenna Work of Radio Division at Naval Research
Laboratory
Title Text
Lonsdale, E. M.Author Text
'A' Edition, RA3A214A, Naval Research Laboratory; April 1944.Source Text
NRL, countermeasures, bibliographyKeyword Text
This is a summary of the results brought forth by investigations at the Naval
Research Laboratory in the realm of Naval antennas.  These investigations,
which have been conducted by the various sections of the Radio Division,
cover shipboard, aircraft, and submarine radiating systems in the frequency
spectrum between 20 kc and 10,000 mc.  Approximately fifty different
antennas are discussed including communications, radar, countermeasures,
and special purpose types.  Whenever definite installation practices have
been established, these are pointed out.  In addition, a list of fifty NRL
reports, grouped according to the aspect of the antenna problem with which
they are concerned, is included as an appendix to this compilation.  (Author's
abstract, technical report including miscellaneous government published






Analysis of Balanced to Coaxial Transmission Line ConversionTitle Text
Marchand, N.Author Text




Several methods that can be used to convert either from balanced to coaxial
or from coaxial to balanced circuits are discussed.  The circuits are broken







An U.S.W. Field Array Polar Diagram and D. F. Survey, Case No. 2623Title Text
Thorn, D. A., et al.Author Text
General Post Office (British) Report No. 1141; 29 April 1944.Source Text
DF, survey, Army, UKKeyword Text





An Interception and D/F Receiver, Range 150 - 600 Mc/s, (Receiver WT
10)
Title Text
Thorn, D. A., Harris, R. J., and Whiddett, S. D.Author Text
General Post Office (British) Report, No. 1128; 11 April 1944.Source Text
UK, VHF, UHF, intercept, DFKeyword Text





Model DBC and DBC-1 Direction Finding EquipmentTitle Text
Williams, D. And Guarino, P. A.Author Text
NRL Report No. R-2268; 10 April 1944.Source Text
DBC, DF, NavyKeyword Text





High Frequency Direction Finder with Automatic Bearing Indicator
Frequency Range 2000 - 20,000 Kcs
Title Text
Wirkler, W. H.Author Text
Collins Radio Company, Cedar Rapids, Iowa, Report No. CDS 111; 28 April
1944.
Source Text
HF, DF, ABIKeyword Text





Manual for Operation of Direction Finder Fu G 350 ZTitle Text
AnonymousAuthor Text
(German: O.L.G.)  See:  Air Document Index No. R2813F1117; May 1944.Source Text
German, DF, airborneKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German










Army Air Force:  AN 16-40SCR-575-3 A.P. 2588A; 4 May 1944.Source Text
SCR-575, Army, Air ForceKeyword Text









Minneapolis-Honeywell Regulator Company, Minneapolis, Minnesota, Report:
DGCa-1; 5 May 1944.
Source Text
radio compass, navigation, airborneKeyword Text





Radio - Direction Finders - Design of Model DAV-2 Radio Direction
Finder - Final Report on
Title Text
AnonymousAuthor Text
NRL Letter Report No. e-567/69(342MS); 8 May 1944.Source Text
DAV, portable, hand heldKeyword Text





Translation of Captured Japanese DocumentsTitle Text
AnonymousAuthor Text
Joint Intelligence, Control Pacific Ocean Area:  Item 8499; 12 May 1944.Source Text
DFKeyword Text









Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
237; 13 May 1944.
Source Text
Marine Corp, DF, HF, VHFKeyword Text









Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
243; 15 May 1944.
Source Text
airborne, shipboard, land based, VHF, scanningKeyword Text









NRL Letter Report No. C-567/69(342f); 16 May 1944.Source Text
trailer, HF, NavyKeyword Text





Radio - Direction Finding - Bureau of Ships Problem S380,.1R-C - Test of
Direction Finder Calibrating Usefulness of Model TCZ Transmitter for
Model DAK Series Direction Finders - Final Report on
Title Text
AnonymousAuthor Text
NRL Letter Report No. C-567/69(342:MGC); 17 May 1944.Source Text
DAK, shipboard, MF, crossed loopKeyword Text





Radio - Direction Finding - High Frequency Pre-Production Model X-
DAV, Serial No. 2, F.T. & R. Corps., Newark, New Jersey, Contractor




NRL Letter Report No. C-567/69(342:EB), 17 May 1944.Source Text
DAV, portable, hand heldKeyword Text





Radio - Direction Finding - Model DAK-1 Medium Frequency Direction




NRL Letter Report No. C-567/69 (342:FTC)," 18 May 1944.Source Text
DAK, MF, shipboardKeyword Text





Translations of Captured Japanese DocumentsTitle Text
AnonymousAuthor Text
Joint Intelligence, Central Pacific Ocean Area:  Item No. 5062; 19 May 1944.Source Text
DFKeyword Text









Admiralty Signal Establishment (British); 25 May 1944.Source Text
RH2, Scyllu, UK, shipboard, sense, calibrationKeyword Text





Radio - Model DAK D/F Equipment - Shipboard Location of Collector




Navy Radio and Sound Laboratory (Now Naval Electronics Laboratory); 29
May 1944.  See also NRL Report:  RS 061284.
Source Text
DAK, shipboard, site, MFKeyword Text









Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
255; 29 May 1944.
Source Text
VHF, UHF, shipboard, land based, NavyKeyword Text





The C2100 Airborne Direction FinderTitle Text
Christensen, J. W.Author Text
Radio Research Laboratory:  Technical Manual No. 411-TM-61B; 23 May
1944.
Source Text
airborne, VHF, UHFKeyword Text





Instruction Book for M2300 H.F. Direction Finder for AircraftTitle Text
Dorne, A. et al.Author Text
Radio Research Laboratory Instruction Book No. 411-Ib-17.  See also
Department of Commerce PB 14422; 31 May 1944.
Source Text
airborne, VHF, UHF, APR-1, M-2300, polarimeterKeyword Text
The M-2300 is a Direction Finding System for signals with range from 300 to
900 mc with possible use in the ranges from 250 to 300 mc, and from 900 to
1000 mc.  It indicates the direction from which the signal is received and its
polarization.  The equipment is designed to be used in conjunction with the
AN/APR-1 receiving equipment.  Sections in this instruction book give
information on the description, operating procedure, maintenance and repair,
and installation of the M-2300.  Photographs, parts lists and a schematic






Trials of D/F Outfit FV4 in H.M.S. 'Pretoria Castle' Between 124 and 145
Mc/s
Title Text
Griffith, R. M. And Rosinski, W.Author Text
Admiralty Signal Establishment (British) Report: M.616; May 1944.Source Text
UK, Pretoria Castle, shipboard, VHF, FV4Keyword Text





Radio Set AN/CRD-2 (Formerly Called Set SCR-502-T2)Title Text
Hansel, P. G.Author Text
Signal Corps Engineering Laboratory, Eatontown:  Engineering Memo No. ST-
5; 10 May 1944.
Source Text
CRD-2, SCR-502Keyword Text





Compensation of Direction Finding DevicesTitle Text
HarknessAuthor Text
Boeing Aircraft Company, Seattle, Washington, Report WD-12425; 5 May
1944.
Source Text
airborne, navigation, compensationKeyword Text





The Effect on the Sensitivity of a Rotating H Direction Finder (2.5 - 11.1
Metres) of Various Aerial-Receiver Couplings
Title Text
Horner, F.Author Text
National Physical Laboratory (British) Report: RRB/c.98; 2 May 1944.Source Text
UK, Adcock, VHFKeyword Text





Test Report (Field Division) C-1900 Tail AttachmentTitle Text
Kuck, B. M.Author Text
Radio Research Laboratory:  Test Report No. 411-TR-12; 25 May 1944.Source Text
DF, airborneKeyword Text





Report on V.H/F D/F Trials of outfit FV4 in H.M.S. SaltburnTitle Text
Rosinsky, W.Author Text
Admiralty Signal Establishment (British) Report: M.615; May 1944.Source Text
UK, FV4, shipboard, VHFKeyword Text
Not available.  HMS Saltburn was a UK research ship which did not leave






Automatic V.H.F. Direction FinderTitle Text
Strong, C. E.Author Text









Location Method by Self-Heterodyned PulsesTitle Text
Weller, H.Author Text
(German: D.F.S.)  See:  Department of Commerce PBL60639, 14 May 1944.Source Text
location, navigation, GermanKeyword Text
For purposes of orientation a pulse procedure is proposed which permits an
electric location determination of extraordinary accuracy and greatest
simplicity by the use of self-heterodyning and delay elements.  First, the
directional beam method with receiver-controlled selection of the directional
beam on which the location method is based, is explained, and then the
possibilities of bearing determination are briefly discussed.  The double
application of this directional beam method finally leads to the location
method by pulses which will be discussed in the light of obtainable accuracy,
possibility of practical application, and necessary expenditures.  The
conclusion is reached that the proposed location by pulses possesses
considerable advantages over present location methods by radio navigation.
Diagrams and graphs are included.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Cathode Ray Direction Finding (C.R.D.F.)Title Text
AnonymousAuthor Text
Air Ministry (British) Report No. S.D. 0172-A; June 1944.Source Text
UKKeyword Text





Direction Finding on Multiple Ray Morse Signals, Final Report (Quench
Morse Selector), Great Baddow Research Lab. Marconi W/T Co.
Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report M.623; June 1944.Source Text
UK, pulse, multi-mode, dot lockKeyword Text





German Control of Fighters by the Benit and Egon MethodsTitle Text
AnonymousAuthor Text
Air Ministry (British) Report No. A.S.I.R.: 25 June 1944.Source Text
UK, German, airborneKeyword Text









US War and Navy Departments, Air Council for the United Kingdom, Report
Nol. AN-16-30ARD3-3.   See also Department of Commerce PB 14937; June
1944.
Source Text
ARD-3, UHF, homing, airborne, UKKeyword Text
The D/F equipment covered in this handbook may be used for homing or
direction finding.  It is airborne equipment using an intercepted signal ranging
from 350 to 400 megacycles.  The null position is indicated by an autosyne
system.  The complete equipment weighs 80 pounds.  A general description
of the component parts, and procedures for installation and adjustment,
operation, and maintenance are given.  A discussion of the theory of
operation, supplementary data on vacuum tube parts characteristics, and a
table of replaceable parts is included.  Numerous illustrations include











US War Department, Report No. TME-11-227.  See also Department of
Commerce Report No. PB L80630; June 1944.
Source Text
German, communicationsKeyword Text





C-2100-E Direction Finding Systems, Revised see 2100-D with added
Antenna Head and Balun
Title Text
AnonymousAuthor Text









H/F D/F Outfit FV4Title Text
AnonymousAuthor Text
NRL Report No. 001-5159; 7 June 1944.Source Text
FV4, UK, VHF, shipboardKeyword Text





Program of Demonstration of Direction Finder Developments - F.T. & R.
Great River Field Station
Title Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, New York City, Report No. 1458-1;
13 June 1944.
Source Text
DF, equipment listKeyword Text
List of Army, Navy, and NDRC equipment demonstrated on above date.






Radio - Direction Finding - High Frequency Preproduction Model X-
DAV, Serial No. 2-T.T. & R. Corp., Newark, New Jersey, Contractor -
Contract C-NXss-33087 - BuShips Problem S644T-C, Supplementary
Report of Type Tests Conducted at F. T. & R. Factory
Title Text
AnonymousAuthor Text
NRL Letter Report No. C-S67/69(342g); 13 June 1944.Source Text
DAV, portable, hand held, HFKeyword Text





Air Ministry Signals Bulletin to June 15th, 1944Title Text
AnonymousAuthor Text
Air Ministry (British) Report No.: Signals Bulletin; 15 June 1944.Source Text
UK, DFKeyword Text





British Direction Keeping by Wireless KeepingTitle Text
AnonymousAuthor Text
USN N.A.R. Cairo: 6469-44; 17 June 1944.Source Text
DF, UKKeyword Text





Experience with Direction Finding Equipment and Considerations
Which Should Affect Future Development
Title Text
AnonymousAuthor Text
Army Air Force, Allied Air Forces, Headquarters, Mediterranean:  NRL
Report: RS 008704; 22 June 1944.
Source Text
survey, DF, Army, Air Force, planningKeyword Text





Radio - Direction Finding - Medium Frequency model DAK-2 Serial




NRL Letter Report: C-567/69(342b); 23 June 1944.Source Text
DAK, shipboard, MF, crossed loopKeyword Text





Radio - Direction Finding - Model DAK-1 Medium Frequency - Direction
Finder Calibration of USS NEW YORK - Report on
Title Text
AnonymousAuthor Text
NRL Letter Report: C-S67/69(342b); 26 June 1944.Source Text
DAK, shipboard, MF, crossed loopKeyword Text





Instruction for Installation and Operation of Collins Type 115K-3 Audio
Filter Unit with Navy Model DAB Series Equipment
Title Text
AnonymousAuthor Text
Collins Radio Company, Cedar Rapids, Iowa; 29 June 1944.  See also
Department of Commerce PB17486.
Source Text
DAB, audio, spaced loopKeyword Text





Radio - Direction Finding - High Frequency Direction Finder, Model




NRL Letter Report No. C-S67/69(342:MJS); 30 June 1944.Source Text
DAQ, shipboard, HF, crossed loopKeyword Text





The Directional Characteristic of a Half-Wave Doublet GoniometerTitle Text
Dwyer, R. J.Author Text
J. Appl. Phys., vol. 15, pp. 513-514; June 1944.  See also Wireless Engineer,
vol. 21, p. 541; November 1944.
Source Text
dipole, crossed dipole, goniometer, horizontal dipoleKeyword Text
The directional characteristic of a goniometer using two half-wave doublet
antennas mounted at right angles is derived.  It is shown that, unlike the
double loop goniometer, the directional characteristic is not identical with that
of a single half-wave doublet that can be rotated, though the variation from








Electrotech. Zeit., vol. 65, pp. 229-233; 15 June 1944.Source Text
German, antenna, theoryKeyword Text
A review of physical principles and developments with special reference to the
directional properties and impedance of various aerial arrays. (Univ. of Illinois







Tests of the AN/APA-24(C2100) Airborne Direction Finding EquipmentTitle Text
Hammett, R. L., and Wrightson, F. M.Author Text
Radio Research Laboratory Technical Memo No. 411-TM-61C.  See also
Department of Commerce PB14133; 21 June 1944.
Source Text
C2100, APA-24, airborne, VHF, UHFKeyword Text
A report on field tests and a number of operationally pertinent laboratory tests
on the C2100 D/F system.  The laboratory tests are discussed with regard to
the frequency range over which any one antenna may be employed.
Conclusions are reached with respect to mounting position, use of ground
tests, systematic errors, operational conditions, testing and operation of the
equipment.  A diagram of azimuthal patterns is included.  Four different
antenna heads are used in this system which covers the frequency range of






Development of Ultra-High Frequency Radio Range.  Pt. I: Ultra-High
Frequency Radio Range
Title Text
Hromada, J. C., and King, P. B.Author Text
U.S. Civil Aeronautics Administration, Technical Development Report No. 42;
June 1944.
Source Text
UHF, radio range, airborneKeyword Text
Description of series of aural radio range experiments conducted at
frequencies of 63 and 124 megacycles; results of numerous ground and flight
tests using vertical and horizontal antennas are discussed.  (Science or
engineering abstract, technical report including miscellaneous government







Report on D/F Measurements ResearchTitle Text
Kendrick, G. W.Author Text
Final Report on D/F Project Contractor No. OEMsr-1101 (OSRD 4528)
Contractor, Univ. of Puerto Rico, Rio Piedras, Puerto Rico; 30 June 1944.
Source Text
DAB, HF, spaced loop, site, calibration, mountain
effect, UHF
Keyword Text
This report describes work carried out in Puerto Rico during the fiscal year
1943-44.  This work included the selection and preparation of a site for the
operation of a Navy type DAB D/F, the construction of the building and
associated power facilities, the assembly, testing and calibration of the
equipment and the initiation of consistent observations on the direction of
arrival of high frequency signals.  Problems incident to the search for a
suitable location are discussed and pictures are provided of the site chosen.
Corresponding details are given with regard to similar observations made in
Switzerland between Berne and Basle.  A description follows of
demonstrations of the mountain effect on a reduced scale by means of an
ultra-short wave direction finder and a system of reflectors.  Further, the
observation of the "cone of silence," as well as the detection of flight above a
station (broadcasting or radio beacon) by means of a radio direction finder or
a radio compass is discussed.  The paper concludes with remarks on the
advantages of the audio compass and radio beacon combination as shown,
for example, by the results of tests made in the United States.  (Written for






Mutual and Self-Impedance for Coupled AntennasTitle Text
King, R., and Harrison, C. W.Author Text
J. Appl. Phys., vol. 15, pp. 481-495; June 1944.Source Text
antenna impedanceKeyword Text
A general theory for the current in coupled antennas is formulated in terms of
the vector potential and applied to determine the self-impedance Zsl and the
mutual impedance Z12 of a center-driven antenna in the presence of a second
parallel, identical antenna which may be center-driven or center-loaded in an
arbitrary way.  Each antenna has a half-length h, a radius α, and the distance
between them is b.  Curves are shown for Zsl and Z12 for h = λ/4; Ω = 2 ln
(2h/a) = ∞, 30, 20, 10; 0.05 ≤ b/λ ≤ 0.4; and for h = λ/2; Ω = 2 ln (2h/a) = 30,
20, 10; 0.05 ≤ b/λ ≤ 0.5.  It is shown that except for the special case of an
indefinitely thin antenna (Ω = ∞) the self impedance Zsl of an antenna in the
presence of a second antenna differs from the self-impedance Z0 when the
antenna is isolated and varies with b/λ.  The input impedance Zlin is
determined and plotted for the same values of h and Ω, and the same ranges
of b/λ for the following special cases:  1. The antennas are both center-driven
in phase by identical generators.  2. The antennas are both center-driven in
opposite phase by identical generators; or a driven antenna is parallel to a
perfectly conducting plane.  3. Antenna 1 is center-driven; antenna 2 is
parasitic and unloaded.  4. Antenna 1 is center-driven, antenna 2 is parasitic






Preliminary Instruction Book for M2600 Direction Finding Equipment
(Navy Model CSGA-1)
Title Text
Kraus, J. D., Clark, H. K., and Morgan, A. N.Author Text
Radio Research Laboratory, Instruction Book No. 411-IB-38.  See also
Department of Commerce PB14448; 26 June 1944.
Source Text
radar, DF, M2600, CSGA, polarimeterKeyword Text
M2600 is a system which is used to determine the direction and polarization
of radar and communication signals.  The frequency range within which this
system operates depends on the antenna which is used in connection with it.
 This book contains a full description of all its parts and functions, and gives
instructions in regard to its operation, maintenance, repair and adjustments.






The Effect of Balloon Barrage on V.H.F. Communications and V.H.F. D/FTitle Text
Mackintosh, J. E.Author Text
Royal Aircraft Establishment, Ministry of Aircraft Production (British)
Technical Note No. RAD-138; June 1944.
Source Text
baloon, error, VHF, UK, barrage baloonKeyword Text





Injection of Sense and Loop signal for Testing H/F D/F OutfitsTitle Text
Struszynski, W., Redgment, P. G., and Walden, D. E.Author Text
Admiralty Signal Establishment (British) Report: M-470; June 1944.Source Text
UK, DF tests, sense, loop, HFKeyword Text





Remote Control of Fi 103Title Text
AngelAuthor Text
(German) See: Air Document Index No. R4007 F618-627; July 1944.Source Text
German, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Description and Maintenance Instructions for the Dead Reckoning Box
for a Housing Receiver EZ-2
Title Text
AnonymousAuthor Text
(German) See: Air Document Index No. R2266 F17; July 1944.Source Text
German, dead reckoningKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Direction Finder Fu Peil A 100 a 1, MobileTitle Text
AnonymousAuthor Text
Air Document Index No. R2266 F17; July 1944.Source Text
German, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Model DBB Hand-Controlled Ultra-High Frequency Radio Direction
Finder Equipment Frequency Range:  90 Mc - 3000 Mc
Title Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, New York City, Development
Report No. 84; July 1944.
Source Text
DBB, UHF, VHFKeyword Text





Short Range Navigational SystemTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Newark, New Jersey, Proposal No.
265; 3 July 1944.
Source Text
navigationKeyword Text





Radio Direction Finder Station Bayeux, FranceTitle Text
AnonymousAuthor Text
USN, NRL Report: RS 008587 and RS 008918; 13 July 1944.Source Text
France, DF stationKeyword Text









Federal Telephone and Radio Corp., N.Y.C., Proposal No. 279; 19 July 1944.Source Text
DAU, crossed loop, shipboardKeyword Text









Federal Telephone and Radio Corp., N.Y.C., Proposal No. 268; 19 July 1944.Source Text
DAU, DAQ, crossed loop, shipboardKeyword Text





Radio-Direction Finders - Captured Japanese High Frequency Equipment
Type 93, Revision Serial 263, Japanese Naval Technical Research
Institute Manufacturer - BuShips Problem S148.6R-S - Final Report on
Title Text
AnonymousAuthor Text
NRL Letter No. S-S67/69 (342:PS); 19 July 1944.Source Text
Japanese, HF, DFKeyword Text





Puget Sound Navy Yard, Washington, Capacity-Coupled Balance Unit for
Model DP Series Medium Frequency Radio Direction Finder
Title Text
AnonymousAuthor Text
NRL Letter Report No. RA 23A 511A; 27 July 1944.Source Text
DP, MF, DFKeyword Text





M3000 Direction Finding Equipment for Airborne Use - Preliminary
Instruction Book
Title Text
Barkofsky, E., and Mizen, C.Author Text
Radio Research Laboratory, Instruction Book No. 411-IB-28.  See also
Department of Commerce PB 14435; 14 July 1944.
Source Text
M3000, airborne, VHF, UHF, radarKeyword Text
This instruction book discusses the installation, operation, and maintenance
of the M3000 direction finding equipment.  This equipment, designed for
airborne use, is used to determine the direction of radio and radar signal







Ultra-High-Frequency Direction Finding StudyTitle Text
Blodgett, E. D., and Lakatos, L. L.Author Text
Radio Corporation of America, Camden, New Jersey, Project No. 13.1-82,
OSRD Report No. 4285.  See also Department of Commerce PB L87768; 29
July 1944.
Source Text
VHF, UHF, DF, reflector array, amplitude comparison,
polarization error, Adcock
Keyword Text
A comprehensive investigation of two general types of directive arrays, for use
in the VHF and UHF bands (150-600 mc/s), was carried out in this project,
with emphasis on factors of importance in direction finding.  The two types
were selected on the basis of comparisons between arrays in use on direction
finders, and other arrays used in certain closely related applications.  The first
type uses two arrays of identical directivity, associated with two reflectors the
latter being placed at an angle so as to displace in azimuth the response
pattern of one with respect to the other.  Amplitude comparison of the outputs
of the two arrays enables the bearing of an arriving signal to be determined at
the equisignal point.  Two systems of this general type were studied, one
having a single dipole placed before each reflector; the second, two dipoles
referred to hereinafter as the V-1 and V-2 arrays respectively.  Both were
found capable of satisfactory direction finding, however, the first is subject to
higher polarization errors.  When amplitude comparison is made by means of
a differential connection between the two arrays and the resulting null then
used for bearing indication, the polarization errors of both the V-1 and V-2 are
low.  The second type considered (flat array) is an array mounted before a flat
screen, with lobe displacement accomplished electrically.  This type was
found satisfactory with one exception.  At the upper end of the frequency
range covered, it is possible to obtain two false bearing indications, one on
either side of the true bearing.  These may, however, be readily distinguished
either in manual operation, or with oscilloscopic indicators.  They may be
troublesome when automatic tracking is used.  It is considered that further
development on this type may remove this difficulty.  The relative merits of the
V and Flat arrays are, briefly, that the V is more uniform in performance but is
larger in size; the impedance characteristics of the Flat array are
exceptionally good for the wide frequency range covered, but the component
electrical elements must be more carefully chosen.  Certain related subjects
were investigated in the course of the work.  A satisfactory transformer for
converting from a balanced to an unbalanced system was designed.  A
recently proposed method for evaluating polarization errors was put in use,
and was found to be superior to other available methods.  A new method was
Abstract Text
developed for the measurement of the electrical constants of ground.
Impedance characteristics of cylindrical dipoles of large transverse
dimensions were studied.  The differentially connected V array was found to
have certain advantages over the conventional elevated H Adcock.  Work done
under Contract OEMsr-1009 by Radio Corporation of America, Camden, New





Technical Data on Japanese Radio and Radar Equipment: Edition ATitle Text
Booth, W. S.Author Text
NRL Report No. RA-3A-215A.  See also Department of Commerce PB49844;
July 1944.
Source Text
Japanese, radar, DFKeyword Text
This report gives brief technical data of known Japanese radio and radar
equipment compiled from the technical examination, at home and overseas,
of captured electronic material.  Photographs are included in the report.






Theory and Applications of Loop AntennasTitle Text
Foster, D.Author Text
Radio Research Laboratory, Technical Memo No. 411-TM-123.  See also
Department of Commerce PB14037; 22 July 1944.
Source Text
loop, DF, polygonal loop, circular loop, theoryKeyword Text
General formulas for calculating the radiation from antennas in the form of
large polygonal loops.  Travelling current waves, standing waves, and uniform
current are considered and the solution of the problem of the circular antenna
with uniform current is treated in detail.  Possibility is suggested that the
directivity pattern and polarization characteristic of some loop antennas may
also be obtained by means of wave guides terminated by horns of proper
shape.  Equations for the current moment are given, which lead to
expressions for the field intensities, the radiation intensity and other







The Influence of Heterogeneous Ground on Radio Compass CalibrationTitle Text
Grosskoft, J. And Vogt, K.Author Text
(German: F.D.R.) See: Air Document Index No. R V-119 F; July 1944.Source Text
radio compass, navigationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Models DBB and CXGA Direction Finding EquipmentTitle Text
Guarino, P. A.Author Text
USN, NRL Report No. R-2327; 10 July 1944.  See also Department of
Commerce PB 120748.
Source Text
DBB, CXGA, DF, NavyKeyword Text





Correlation of Direction Finder Errors with Ionospheric MeasurementsTitle Text
Helliwell, R. A.Author Text
Stanford University, Palo Alto, OSRD 3982; 18 July 1944.  See also NRL
Report RS 21469.
Source Text
error, ionosphere, DFKeyword Text





Development of High-Frequency Radio Range.  Pt. II: Testing of Ultra-
High Frequency Radio Ranges on Towers
Title Text
King, P. B., and Kouchnerkavich, T. A.Author Text
U.S. Civil Aeronautics Administration Technical Report No. 43; July 1944.Source Text
navigation, radio range, UHF, theoryKeyword Text
Further developments of ultra-high frequency radio range; factors affecting
usefulness of radio ranges from theoretical standpoint; effect of reflections
from ground and from counterpoise; effect of height on distance range and
continuity of signal; apparatus used; data obtained at Indianapolis, Indiana,
and Van Nuys, California, during latter part of 1941.  (Science or engineering
abstract, technical report including miscellaneous government published







D/F Aerial system, Types 60A and 61A for Use Over 100-156 Mc/sTitle Text
Mackintosh, J. E.Author Text
Royal Aircraft Establishment, Ministry of Aircraft Production (British)
Technical Note No. RAD 225; July 1944.
Source Text
UK, VHF, DF, airborne, antennaKeyword Text





Correlation of Direction Finder Errors with Ionospheric MeasurementsTitle Text
Mimno, H. R.Author Text
Harvard University, office of Scientific Research and Development (OSRD)
Report No. 3981, NRL Report No. RS 21468.  See also Department of
Commerce PB L87780; 15 July 1944.
Source Text
DAB, spaced loop, ionosphere, error, sweep frequencyKeyword Text
In the preparatory phases of the research, a standard Navy type DAB
direction finder has been installed in a special building constructed for the
purpose.  Necessary preparations have also been made for conducting sweep-
frequency ionospheric observations in addition to our normal multifrequency






Coordinated Study of Correlation of High Frequency Direction Finder
Errors with Ionospheric Conditions
Title Text
Poast, L. M.Author Text
US Bureau of Standards; Project No. 13.2-92.  See also Department of
Commerce Publications PB L62740 through PB L62751; 31 July 1944.
Source Text
error, DF, ionosphereKeyword Text
These reports, (IRPL-G series), issued bimonthly, describe the progress of
the work at the National Bureau of Standards and four cooperating
laboratories (Stanford University, Calif., Harvard University, Mass., University
of Puerto Rico, P.R., and Carnegie Institute of Washington, Alaska) on the
effects of ionospheric conditions on direction-finder indications.  The work is a
continuation of that done by the Bureau of Standards under NDRC project,
terminated in June 1944.  In this report direction-finder data in the form of
bearing observations on fixed stations made by the several laboratories are
analyzed and correlation of error with ionospheric conditions are determined.
Separate reports from each of the cooperating laboratories are also included.






Manual of Supplementary Instructions for Model DAB Direction Finder,
A Edition
Title Text
Swartz, R. O.Author Text
Naval Research Laboratory, Washington, D.C., RA 69A 225A, 15 July 1944.Source Text
Keyword Text
The purpose of this book is to acquaint the installation, maintenance, and
operating personnel of DAB equipment with the latest and best known
procedures, in a single supplement of the original instruction book.  This
manual is compiled from information obtained through actual field experience,
and covers circuit and mechanical changes in latest models, and improved
factory test procedure.  Information contained in operational paper OP-20-
G/es of 1 April 1944, "Installation and Service Notes on Model DAB HF/DF
equipment" where it does not conflict with later methods is incorporated, as is
the complete operating practice contained in Operational letter OP-20-G/es of
17 September 1943.  Instructions given herein which differ from previous
instructions including both the DAB Instruction Book and OP-20-G/es of April
1944 supersede the earlier procedures.  (Author's abstract, handbook,






Radio Set SCR-613-T3Title Text
Thias, E. P.Author Text
Signal Corps, Engineering Laboratory, Evans, Report No. ST-12, (Coles: D/F
Group); 4 July 1944.
Source Text
SCR-613, ArmyKeyword Text





Developments of British Naval Direction FindingTitle Text
Allison, John, L.Author Text
Technical Report issued by OSRD, D/F Section, Division 13, National
Defense Research Committee; August 5, 1944.
Source Text
UK, FH3, FH4, twin channel, crossed loop, Adcock, mast
head, operator skill, twin channel vs.  goniometer,
parallelogram display, Watson Watt, twin channel
advantages, goniometer interference, dot lock, SCR-501,
FH5, RH2, spaced loop, polarization error, spaced loop
production, submarine DF, electronic goniometer, FV1,
FV3, FV4, FV5, FV7
Keyword Text
A survey of British direction finding research activities was conducted
immediately prior to publication.  The report describes various British direction
finders including (1) Description of HFDF Equipment in use at the time of the
report.  These equipments were a goniometer operated FH3 and a twin
channel receiver operated FH4 crossed loops.  (2) Masthead Adcocks which
were rejected because of narrow bandwidth, low sensitivity and other
difficulties.  (3) A goniometer FH3 as an alternate to the FH4 in order to obtain
rapid frequency tuning.  It is concluded that the goniometer aural null
arrangement is satisfactory only with a skilled operator.  (4) The FH4 with the
Plessey twin channel receiver for which it is claimed that the phase and
amplitude balance had been reduced to 30 seconds.  Most instantaneous D/F
installations in Great Britain make use of the twin channel rather than the
spinning goniometer on the basis of the following advantages:  (a) Two signals
on the same frequency indicate their respective bearings from the directions
of the sides of the resulting parallelogram on the CR tube.  (b) There is no
keying rate break up of the pattern as in the case of goniometer systems.  (c)
The signal may be monitored without tone modulation from the goniometer.
(d) There is no shift or bearing due to IF ringing when very narrow bandwidth is
employed.  (e) Dot-locking is easily applied.  The disadvantage of complicated
design is high precision in manufacture and frequent necessity of calibration
was stated.  The advantage of continuous injection of twin channel receiver
such as the SCR-501 is mentioned.  A simple method of AVC controlled
amplitude balance with some loss in sensitivity is mentioned.  The FH4 has
only one tuned circuit per IF transformer to simplify amplitude and phase
matching.  (5) A range estimation feature is described for the FH3 and FH4.
This functioned on the basis of assumed radiated powers for German
submarines.  (6) The FH5 twin channel receiver which is automatically
calibrated is described.  An injection oscillator operates for one-half cycle of a
Abstract Text
22 cycle per second switching frequency.  During the half cycle when the
signal is being received, the set functions as a conventional twin channel
receiver and during the other half cycle the injection oscillator which is
nominally of the same frequency as the wanted signal is fed into the input of
the two channels and actuates phase and amplitude controls which are
dependent on a phase discriminator and differential amplitude detector
circuits.  A problem in the development of this system is the provision of an
injection oscillator with sufficient attenuation or dynamic range.  It is
estimated that 120 db of attenuation was necessary.  A second problem was
obtaining an injection frequency exactly the same as the incoming signal.
These problems in the report are stated in language which indicate that they
had not been solved at the time of writing.  (7) A system to avoid sky wave
errors in the crossed loops HFDF designated the RH2 was described.
Following masthead Adcock experiments which led to negative conclusions,
spaced loop experiments were initiated in the hope of finding suitable
performance locations near the deck.  A spaced loop developed by N.P.L.
and described in RRB/C34 was developed by A.S.E.  The loops are simply
cross connected and tuned by a single condenser.  This antenna was found
successful in three experimental installations which were in use for several
months.  This spaced loop operated within the range of 2.5 to 18 mc and had
certain column resonances within that range which presented problems.  A
vertical sense antenna was mounted between the loops.  The loops were 3½
ft square and 3 ft apart, yet the sensitivity equaled to or was better than that
of the FH4.  The report states that the system was satisfactorily tested and
that the equipment was being placed in production for installation in British
capital ships.  The report emphasizes that certain polarization errors would
probably occur due to the limited area of the flat-roof of the D/F office on
which a downcoming polarized wave could induce circulating currents.
However, compared with a crossed loops such a polarization error would be
small.  The accuracy of the bearings of this spaced loop was found good at all
azimuths except in a sector astern.  The Marconi Company was not in
agreement as to the practicability of producing in quantity such a spaced
loop.  R.J. Kemp of Marconi concluded that the cross connected spaced loop
was too critical as regards to mechanical dimensions.  (8) Equipments
described as FM11 and FM12 were described as standard aural null direction
finders for submarine and surface craft with crossed loop antennas in the
frequency ranges of 15 to 500 kcs for the FM11 and 42 to 1000 kcs for the
FM12.  (9) An equipment designated FV1 which was an amplitude
comparison system using four antennas covering four quadrants was
discontinued as a result of unsatisfactory tests.  (10) An equipment
designated FV3 operating between 37 and 50 mcs was developed to
encounter the E-boat.  (11) An equipment designated the FV7 was described
in terms of improvement over the FV3 for the range of 30 to 100 mc.  It was
described as a crossed H pair of thick dipole elements.  (12) An equipment
designated FV4 thin dipole crossed H Adcock using an inductive goniometer
from 100 to 124 mc with later modifications to operate to 150 mc was
mentioned.  (13) An equipment designated FV5 was described as being
designed for the top mast of an aircraft carrier although also applicable to both
installations.  This equipment used an electronic goniometer.  Various
advantages and disadvantages of the electronic goniometer are described.
(14) An RAF mobile spaced loop was described and also designated as the
RH2.  This equipment operated from 2.5 to 12 mc, has 8 ft spacing and
contains two 4 ft loops which collapse flat when not in use.  The report states
that this equipment demonstrated better sensitivity than the SCR-291.  It is
also mentioned that a redesign of this spaced loop permitted the use of a
CRT indicator.  This equipment was claimed to be in production with the
range of 2.5 to 20 mc.  (15) A spinning goniometer D/F by the Marconi
Company was also described.  This equipment had a novel modulation
scheme and a saw tooth wave display with certain advantages claimed.  (16)
A group station D/F system is described in connection with Heiligtag effect.
Various error improvements are listed although the improvements were not as
extensive as expected.  (17) Mention is made of a D/F being developed for the
range of 3000 to 6000 mc.  (18) A navigational type equipment called a transit
D/F is described in some detail.  The system appears to be cooperative.  (19)
An equipment to correct for ionospheric disturbances is described.  (20) A dot-
lock D/F system is described.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published






C.R.D.F. Line-Up OscillatorTitle Text
AnonymousAuthor Text
Air Ministry (British), Report: S.D. 01728; August 1944.Source Text
DF, UK, receiver, circuit alignmentKeyword Text





D.F. Stations, Mobile, B/C Nos. 1 and 2Title Text
AnonymousAuthor Text
War Office (British), Report No. ZA 24167; August 1944.Source Text
DF stations, UKKeyword Text





German Direction Finder, EP2a, Mfg. 1940Title Text
AnonymousAuthor Text
Signal Corps, Enemy Equipment Intelligence Service Report No. 8-5; See
also Department of Commerce PB19732; August 1944.
Source Text
German, DF, loop, senseKeyword Text
This set when found was without the antennas.  It is almost identical in
design to German D/F Receiver L.Mw/24b-315.  The circuit is identical except
for the addition of a switch used to disconnect the loop antennas so the set
uses only the sense antenna for signal pickup.  A circuit diagram and 8






Instructions for Dot Lock Direction Finding ReceiverTitle Text
AnonymousAuthor Text
Don Lee Broadcasting System, Hollywood, California; August 1944.Source Text
dot lock, receiver, DF, pulseKeyword Text





Pre-Preliminary Instruction Book Radio Set SCR-551-T5Title Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Newark, New Jersey; August 1944.Source Text
SCR-551Keyword Text









Army Air Force: Board Project No. (M-2) 58; 8 August 1944.Source Text
VHF, Army, Air ForceKeyword Text





Amendments to C.B. 4333 Handbook for D/F Outfit FF4Title Text
AnonymousAuthor Text
Admiralty (British); 10 August 1944.  See also NRL; RS 019307.Source Text
handbook, FF4, UKKeyword Text





Flight Test of Prototype Conversion of MN-26C Radio Compass
Equipment to NM-31C Radio Compass Equipment (ADF) in PV-1
Airplane No. 34733 NA83/F42-1/7/PV-1
Title Text
AnonymousAuthor Text
Naval Air Station, Patuxent:  NRL Report RS 019301; 11 August 1944.Source Text
radio compassKeyword Text





German Radio Direction Finding Receiver Peilgerat E.P. 2aTitle Text
AnonymousAuthor Text
Signal Corps Enemy Equipment Intelligence Service Report No. SC:EEIS-10-
1; 23 August 1944.  See also Department of Commerce PB 19732 and
PB2277.
Source Text
German, radio compass, navigationKeyword Text
ABSTRACT NO. 1:  The E.P. 2a, serial number 97792, manufactured by
Telefunken in 1937 was taken from a German Engineer Mine School in
Angiers.  The set is in good condition, but lacks antenna and power supply.
This set appears to be very similar to the L.Mw. P/24b-315 and the Italian
Model RDG.E. 393N (cf. SIGNAL COMMUNICATION EQUIPMENT USED BY
ENEMY NATIONS, Ministry of Supply, S.R.D.E., Somerford, Christchurch,
Hants., Sheet B10/1).  A translation of the technical characteristics of the
set, from the German instruction manual, is appended to the report.  The
receiver is housed in one container, which has provisions for carrying straps
and a pad to protect the back of the carrier.  The set measures 18½" in
height, 13½" in width, and 8¼" in depth.  The set weighs approximately 50
lbs.  The case is made of wood covered with light sheet-steel, and is of sturdy
construction.  The operating controls found on the front of the chassis are:
The tuning control (Abstimmung), a band switch (not labeled), a regeneration
control (Ruckkopplung), a filament rheostat (H), an On-Off power switch (Aus-
Ein), a battery and tube test switch (Batterie-Rohren), a D/F balancing switch
(Peilen-Seite), an antenna selector switch (Search - D/F) (Rund-Empfang-
Peilen), a D/F balancing rheostat (Regler fur Seite), and a D/F balancing
condenser (Regler fur Peilen).  The frequency range is 70-3600 Kc/s in five
bands.  The frequency is calibrated on the dial face which reads directly in
kilocycles.  The set is capable of receiving type A1, (continuous wave
emission), and A2 (Tone modulated continuous wave emission), and A3
(Radiotelephone emission) signals.  It is difficult to make a valid estimate of
reception range; however, it may be said that the set is extremely insensitive,
15-30 uv/m CW reception is somewhat better than R/T reception.
ABSTRACT NO. 2:  Description, photographs, wiring diagram and
performance data are given for this receiver.  In general, the set is satisfactory
for D/F on strong signals, but is not good D/F receiver due to its poor
sensitivity and type of regeneration used.  (Abstract No. 1 - Author's abstract,






Radio Set SCR-551-A and Radio Set SCR-551-BTitle Text
AnonymousAuthor Text
US War Department Technical Manual, No. 11-247.  See also Department of
Commerce PB39550, pp. 132; 26 August 1944.
Source Text
SCR-551, portable, HF, AdcockKeyword Text
This equipment is a semiportable, ground, radio direction finder station.  It has
a frequency range of 2 to 20 megacycles, covered in four bands, and provides
for the reception of AM or CW signals.  A rotatable Adcock antenna is used
and signal nulls are indicated both visually and aurally.  This visual indicator is
an oscilloscope, and speaker or headphones are used for aural operation.
Three radio transmitters BC-978-A are supplied with this radio equipment.







Correlation of D.F. Errors with Ionospheric ConditionsTitle Text
AnonymousAuthor Text
Bi-Monthly Progress Report No. IRPL-G1, National Bureau of Standards
(Centralizing Laboratory), Stanford University, Harvard University, University of
Puerto Rico, C.I.W. College--Alaska, July/August 1944.
Source Text
Keyword Text
This is the first of the new IRPL-G series reports, to be issued monthly,
describing the progress of the work at the National Bureau of Standards and
four cooperating laboratories on the effects of ionospheric conditions on
direction-finder indications.  The work is a continuation of that done by the
National Bureau of Standards under NDRC project 13.2-92, terminated 30
June 1944, the final report on which was issued 31 August 1944, and by the
cooperating laboratories under NDRC projects 13.2-88 to 91, the final reports
on which were prepared by them separately covering their work.  This Bureau
continues to serve as the centralizing laboratory, through the Interservice
Radio Propagation Laboratory, and in that capacity (a) receives direction-
finder data in the form of bearing observations made by the several
laboratories, and (b) analyzes them to determine correlation of the errors with
ionospheric conditions.  Separate progress reports from each of the
cooperating laboratories are attached hereto, describing the work done during
the two months.  At the National Bureau of Standards, the regular direction-
finder observing program continued and some work was done on reduction of
data.  Most of the analytical work done during this period was in connection
with the final report to NDRC.  However, an analysis was begun on direction-
finder errors measured at College, Alaska, and the results of this analysis to
date are described in this report.  (Abstract taken from author's opening






Antenna Pattern MeasurementsTitle Text
Carter, P. S.Author Text
Radio Corporation of America, Camden, New Jersey, Report No. CM-45-9;
August 1944.
Source Text
antenna pattern, measurementsKeyword Text





Measurement of Ground Constants by Wave Tilt, Using Horizontal
Polarization
Title Text
Cheney, M. G.Author Text
NRL Report No. R-2346; 10 August 1944.Source Text
wave tilt, ground constants, earth constants,
horizontal polarization
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Development of a New Station Location or Z-Marker Antenna
System
Title Text
Hromada, J. C.Author Text
Proc. IRE, vol. 32, pp. 454-463; August 1944.Source Text
airborne, navigation, altitude, Z markerKeyword Text
ABSTRACT NO. 1:  This paper presents descriptive and flight-test information
relating to a new type Z-marker antenna system which possesses a number
of marked advantages and improvements over that used at present Z markers.
 The antenna consists of two spaced-dipole arrays, crossed at right angles to
each other, and excited in quadrature time phase.  The design of the arrays is
based on the principle of proportioning dipole currents in accordance with the
coefficients of the successive terms of the binomial expansion.  The antenna
is of simple and rugged design, capable of maintaining a high degree of
marker-zone stability under rain, snow, and sleet conditions, and lending itself
to prefabrication in units and sections of transmission line for ease in field
installation.  The marker zone is considerably narrower than the zone provided
by present Z markers and is ideally suited to instrument approaches.
Whereas the height of present Z markers is limited to about 10,000 feet, the
new marker antenna may readily be extended to over 20,000 feet altitude with
present transmitting equipment.  Pilots have, heretofore, noted the apparent
excessive broadening of the marker zone during flights off course or on flights
over the radio range at a large crab angle.  This effect is greatly reduced with
the new antenna, making it possible for the pilot to obtain a more accurate fix
on the range station.  ABSTRACT NO. 2:  The aerial consists of 2 spaced-
dipole arrays, crossed at right angles to each other, and excited in quadrature
time phase.  The design of the arrays is based on the principle of
proportioning dipole currents in accordance with the coefficients of the
successive terms of the binomial expansion.  The aerial is capable of
maintaining a high degree of marker-zone stability under rain, snow, and sleet
conditions, and lending itself to prefabrication in units and sections of
transmission line.  The marker zone is considerably narrower than the zone
provided by present Z-markers and is ideally suited to instrument approaches;
it may readily be extended to over 20,000 feet altitude with present
transmitting equipments.  (Abstract No. 1 - Author's abstract, Abstract No. 2 -






VHF D/F System Employing Visual Presentation Methods Employed by
Messrs. Standard Telephone and Cables, Ltd.
Title Text
Kemp, C. G.Author Text
Royal Aircraft Establishment, Ministry of Aircraft Production (British),
Technical Note RAD61; 25 August 1944.
Source Text
VHF, airborneKeyword Text









(German:  Fr. Yacht U. Bootswerft, Bremen).  See:  Department of
Commerce PB L88952; August 1944.
Source Text
German, radio compassKeyword Text
Report consists of 2 pages of wiring diagrams.  (Science or engineering
abstract, technical report including miscellaneous government published






Pre-flight Installation Tests of Automatic Radio CompassesTitle Text
McKee, C. W.Author Text
Communications, vol. 24, p. 33; August 1944.Source Text
radio compassKeyword Text
This paper describes procedures used to make an overall check of an
automatic radio compass installation aboard a plane.  Procedures are given to
obviate ground effects and simulate in-flight conditions.  (Univ. of Illinois







Report of Prototype Installation and Tests of AN/APA-17 Antenna in a B-
17 Aircraft
Title Text
Noe, J. D.Author Text
Radio Research Laboratory:  American-British Laboratory Report No. ABL
1045-MK2; 13 August 1944.
Source Text
APA-17, airborneKeyword Text





Coordinated Study of Correlation of High-Frequency Direction-Finder
Errors with Ionospheric Conditions
Title Text
Poast, L. M.Author Text
Office of Scientific Research and Development (OSRD) Report No. 4286.  See
also Department of Commerce PB L88024.  See also Abstract No. 2026
bearing the same title dated 31 July 1944; August 1944.
Source Text
auroral zone, error, ionospheric, DF stations, Europe,
sporadic E, wave interference
Keyword Text
The study of the correlation of direction-finder errors with causative
ionospheric conditions was carried on by five cooperating laboratories.  These
were the National Bureau of Standards receiving station at Sterling, Va., near
Washington, D. C.; the College, Alaska, Observatory of the Department of
Terrestrial Magnetism, Carnegie Institution of Washington; Stanford
University, California; University of Puerto Rico; and Harvard University,
Cambridge, Massachusetts.  The National Bureau of Standards served as the
centralizing agency.  Measurements were made on a large number of stations
distributed in azimuth, distance, and frequency.  The results obtained on
approximately 30 representative stations dealt with in the report show
relationships of bearing errors to field intensities, maximum usable
frequencies and skip distances, geomagnetic disturbances, absorption, and
transmitter antenna directivity.  Mention is also made of effects of sporadic-E,
scattering, and sudden ionosphere disturbances.  The results demonstrate
that deviations, often in excess of 50 degrees, occur on transmissions
received at the NBS direction-finder site from stations location in England and
Germany.  The influence of the auroral absorption zone on bearing accuracy
over these paths is analyzed, and indicates that the steep gradient of
absorption between paths passing near and through the zone reasonably
accounts for the effects.  Correlation was found between bearing errors and
field intensities, the large errors occurring when field intensities are relatively
weak.  Considerable evidence that large errors may be predicted at times
when the muf fell below the operating frequency was also obtained.
Simultaneous occurrences of large errors and severe geomagnetic
disturbances were observed on the Berlin-sterling path and on the Daventry-
Sterling path.  Only slight evidence of geomagnetic disturbances on bearing
accuracy for paths other than those passing near or through the auroral zones
was discovered.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Coordinated Study of Correlation of High-Frequency Direction-Finder
Errors with Ionospheric Conditions
Title Text
Poast, L. M.Author Text
Final report, Project 13.2-92, Communications Division, National Defense
Research Committee of the Office of Scientific Research and Development,
National Bureau of Standards, Washington,  D.C., 31 August 1944.
Source Text
Keyword Text
The study of the correlation of direction-finder errors with causative
ionospheric conditions was carried on by five cooperating laboratories.  These
were the National Bureau of Standards receiving station at Sterling, Va., near
Washington, D.C.; the College, Alaska, observatory of the Department of
Terrestrial Magnetism, Carnegie Institution of Washington; Stanford
University,  California; University of Puerto Rico; and Harvard University,
Cambridge, Massachusetts.  The National Bureau of Standards served at the
centralizing agency.  While the contracts in most cases were for the full year
1 July 1943 to 30 June 1944, the time-consuming work of locating DF sites,
obtaining building materials, and construction, delayed operation of the
direction finders in all cases until several months after the beginning of the
period.  Some of the laboratories were not observing until near the end of the
period.  Most of the discussion of observed data in this report is limited to the
data obtained at the NBS station, which laboratory was in full operation much
longer than the other laboratories.  The direction measurements at all the
laboratories were made with the Navy type DAB spaced-loop direction finder.
This, and other equipment used at the NBS Sterling, Va., station, are
described in Appendix B.  Measurements were made on a large number of
stations distributed in azimuth, distance, and frequency.  The results obtained
on approximately 30 representative stations dealt with in the report show
relationships of bearing errors to field intensities, maximum usable
frequencies, and skip distances, geomagnetic disturbances, absorption, and
transmitter antenna directivity.  Mention is also made of effects, of sporadic-E
scattering, and sudden ionosphere disturbances.  The results demonstrate
that deviations, often in excess of 50 degrees, occur on transmissions
received at the NBS direction-finder site from stations located in England and
Germany.  The influence of the auroral absorption zone on bearing accuracy
over these paths is analyzed, and indicates that the steep gradient of
absorption between paths passing near and through the zone reasonably
accounts for the effects.  Correlation was found between bearing errors and
field intensities, the large errors occurring when field intensities are relatively
weak.  Considerable evidence that large errors may be predicted at times
Abstract Text
when the muf fell below the operating frequency was also obtained.
Simultaneous occurrences of large errors and severe geomagnetic
disturbances were observed on the Berlin-Sterling path and on the Daventry-
Sterling path.  Only slight evidence of geomagnetic disturbances on bearing
accuracy for paths other than those passing near  or through the auroral
zones was discovered.  The program was considered sufficiently well under
way at the end of the period to enable its being taken over by the Interservice
Radio Propagation Laboratory of the Wave Propagation Committee of the U.S.
Joint Communications Board.  Thus the sponsorship of the project by NDRC
ended 30 June 1944.  (Abstract taken from author's summary, technical





The Improvement of the Polarization Error of U-Type Adcock Direction
Finders with Earth Mats
Title Text
Smith-Rose, R. L., Ross, W., and Burgess, R. E.Author Text
National Physical Laboratory (British) Report No. RRB/C.104; 31 August 1944.Source Text
earth mats, polarization error, Adcock, U Adcock, HFKeyword Text
An investigation was carried out to ascertain the practicability of using an
earth screen of mat of reasonable dimensions to remove or reduce the errors
experienced with the U-type of Adcock direction finder due to the introduction
of signal voltages into the system by the horizontally polarized component of
the waves when the aerial feeders are laid on or buried in ground of imperfect
conductivity.  The polarization error of a standard form of direction finder
erected in the normal manner at a site on highly conducting ground was
measured over the frequency range of 3-10 Mc/s.  An earth mat about 100 ft
in dia and of a square mesh between 1 and 3 ft was then installed at the D/F,
and the measurements were repeated for various experimental arrangements
of this installation.  It was found that, with the mat raised above and insulated
from ground, the polarization error of the direction finder was seriously
increased; but when was effectively connected to earth, both around its
perimeter and at an intermediate radius, there was a slight overall






Final Synoptic Report on Operation of Radio Direction Finding and
Intercept Equipment in ATOUSA
Title Text
Tully, R.Author Text
Office of the Commanding Signal Officer, Headquarters, Communications,
ETO, Report:  TL/3D/NC-pc (Coles:  D/F Group); 30 August 1944.
Source Text
DF, intercept, ArmyKeyword Text





Circular Loops at Ultra-High FrequenciesTitle Text
 SHERMAN, J. B.,Author Text
Proc. IRE, vol. 32, no. 9, pp. 534-537; September 1944.Source Text
loop, large loop, theoryKeyword Text
ABSTRACT NO. 1:  The theoretical radiation patterns are obtained for circular
loops having circumference equal to an integral number of wavelengths.
ABSTRACT NO. 2:  Radiation characteristics of single-turn circular loop
aerials are investigated theoretically and practically at wavelengths
approximating to the loop dimensions.  By the use of spherical co-ordinates
the field integral is resolved.  The result for a closed loop is sinusoidal
modified by appropriate Bessel functions.   Patterns in the plane of the loop
for closed loops of circumference, λ, 2λ and 3λ, are given.  Radiation along
the axis of the loop is zero for all loops whose circumference contains an odd
number of λ other than unity, due to cancellation of current in opposite
segments.  Experimental results obtained with a 150 cm oscillator bear out
the theoretical predictions.  ABSTRACT NO. 3:  The radiation characteristics
of single-turn circular loops are investigated at wavelengths of the order of loop
dimensions.  Expressions are obtained for the distant field intensity in the
plane of the loop and on the axis.  Radiation patterns are shown for loops of
various dimensions.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2






Tests of M4100 System Installed on USS GunasonTitle Text
Alford, et al.Author Text













US War and Navy Departments, Air Council of the United Kingdoms; Report:
AN-08-30 ARN5-3; September 1944.  See also Department of Commerce
Report PB14845.
Source Text
altitude, landing system, glide path, navigation,
airborne
Keyword Text
A Radio Receiving Equipment AN/ARN-5 or AN/ARN-5A is airborne
equipment designed to give vertical guidance to a pilot during aircraft landing
operations.  This equipment is part of an instrument approach system which
provides both lateral and vertical guidance, lateral guidance being applied by
Radio Receiving Equipment RC-103-A.  The major assembly of Radio
Receiving Equipment AN/ARN-5 is Radio Receiver R-57/ARN-5.  The major
assembly of Radio Receiving Equipment AN/ARN-5A is Radio Receiver R-
89/ARN-5A.  Either ultra-high frequency "glide-path" receiver is used to pick
up signals from an associated glide-path transmitter located adjacent to the
landing strip or runway.  One or two crosspointer indicators provide visual
indication to the pilot of the position of the aircraft with relation to the glide
path.  (Special Notice:  A limited number of single-channel Radio Receivers R-
47/ARN-5 are in the field for training purposes.  Their operation is similar to
that of Radio R-57/ARN-5 when the latter is operating on any one channel.)
(Science or engineering abstract, technical report including miscellaneous







The 'Samos' ReceiverTitle Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report M.659; September 1944.Source Text
Samos, receiverKeyword Text





Short Range Navigational SystemTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
279; 9 September 1944.
Source Text
navigationKeyword Text





Instruction Book for Model DAU H.F. Radio Direction Finder EquipmentTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Newark, N.J.  See Department of
Commerce PB24923; 12 September 1944.
Source Text
DAU, HF, scanning DF, shipboard, crossed loopKeyword Text
The model DAU equipment is a shipboard radio direction finder which provides
instantaneous visual indications of the bearings of received signals in the
frequency range of 1.5 to 22 megacycles through the use of a scanner, a
cathode-ray tube and a motor driven goniometer.  The scanner permits the
operator to see a bandwidth of 75 kilocycles on either side of the frequency to
which the receiver is tuned.  Description of the equipment and fundamentals
of direction finding are followed by instructions for the installation, calibration,
operation, adjustment and maintenance of the equipment. Parts lists, color
code, and supplementary data on CFT-52300 target transmitter with outline
drawings are included.  There are also photographs, drawings, diagrams and






Direction Finder Stations - Aeronautical ServiceTitle Text
AnonymousAuthor Text
USN OpNav: Op-20-Z-F 2 lvr Ser. 0609420 (SC)A6-2(5) (USN BuShips
925D:N-11. 8-138); 18 September 1944.
Source Text
DF stations, airborneKeyword Text





Japanese Aircraft Radio - Type of Aero Mark 4 Radio Direction FinderTitle Text
AnonymousAuthor Text
Federal Economic Administration Report No. 13; 23 September 1944.  See
also NRL Report RS0010737.
Source Text
Japanese, DFKeyword Text





Radio Set SCR-555-ATitle Text
AnonymousAuthor Text
US War Department, Technical Memo No. 11-251.  See also Department of
Commerce PB22214; 25 September 1944.
Source Text
VHF, Adcock, HF, portableKeyword Text
This equipment is a self-contained, semiportable, ground, radio direction
finder station.  The equipment has a frequency range of 18 to 65 mc, covered
in two bands, and provides for the reception of amplitude-modulated or
continuous-wave signals.  The RDF can be used to determine the direction of
radio transmitters located on the ground or in aircraft.  A rotatable Adcock
antenna is used and signal nulls are indicated both visually and aurally.  The
manual has sections on description, installation and operation, functioning of
parts, maintenance, and supplementary data.  There are photographs,
sketches, schematic and wiring diagrams.  (Science or engineering abstract,
technical report including miscellaneous government published material,










USN, OP-16-FF; Translation No. 62; 28 September 1944.Source Text
Japanese, DF, homingKeyword Text





German Radio Direction Finding Receiver, TP (LM) 6/315Title Text
AnonymousAuthor Text
Signal Corps, Enemy Equipment Intelligence Service Report No. 10-5.  See
also Department of Commerce PB2278; 29 September 1944.
Source Text
German, receiverKeyword Text
A brief description and photographs of this receiver are given.  No performance
tests were made.  This set is very similar to set EP2A described in PB2277.






Radio Set SCR-556-ATitle Text
AnonymousAuthor Text
US War Department, Technical Manual No. 11-255.  See also Department of
Commerce 39422, p. 49; 29 September 1944.
Source Text
SCR-556, Adcock, VHFKeyword Text
Radio set SCR-556-A is a self-contained, semiportable, ground, radio
direction finder (RDF) station.  The equipment has a frequency range of 65 to
156 mc and provides for the reception of amplitude-modulated or continuous
wave signals.  The RDF can be used to determine the direction of radio
transmitters located on the ground or in aircraft.  A rotatable Adcock antenna
is used and signal nulls are indicated both visually and aurally.  The visual
indicator (bearing meter) is a microammeter, while headsets are used for
aural operation.  The radio operator rotates the Adcock, radio equipment, and
the telephone operator by moving his own body.  After the RDF has been
oriented to some reference line, using the compass and telescopic sight, the
direction of the incoming signal with respect to the reference line is indicated
in degrees on the azimuth scale.  The set can be packed in 13 chests and
crates.  Installation and operation and maintenance instructions are given
together with description of the main and auxiliary components and of the
functioning of parts.  Photographs, drawings, graphs, schematic, circuit and
other diagrams, and parts list are included.  This manual supersedes TM 11-






Automatic VHF Direction Finder.  Appendix ITitle Text
AnonymousAuthor Text









Radio - Direction Finding - Calibration of Model DAB Direction Finder
Equipment at Naval Air Station, Bermuda, Report of
Title Text
AnonymousAuthor Text
NRL Letter Report No. C-S67/69 (342;agl) C-342-45; 30 September 1944.Source Text
DAB, spaced loop, calibration, BermudaKeyword Text





The Experimental Radio-TheodoliteTitle Text
Brown, L. W.Author Text
British Thomson-Houston Co., Ltd. (British) Report:  L-280-S; 4 September
1944.
Source Text
theodolite, surveying, navigationKeyword Text





Characteristics of Japanese Type 93 Direction Finder Short Distance
Model 1 Found on Iwo Jima
Title Text
Elam, E. M.Author Text
Signal Corps, Preliminary Report on Captured Radio Communication
Equipment, NRL Report RS034094; 23 September 1944.
Source Text
Japanese, DF, Iwo Jima, Army, NavyKeyword Text





Development of an Adaptor to Give Simultaneous Radar and D/F Signals
on the PPI of a Radar System
Title Text
Fraumann, J. W., and Guarino, P. A.Author Text
NRL Report R-2356.  See also Department of Commerce PB 109293;
September 1944.
Source Text
CXGH, radar, DFKeyword Text
This report describes a system for transcribing an indication of bearing from
the model CXGH direction finding equipment onto a radar plan position
indicator.  The "figure 8" pattern of the direction finding equipment is
superimposed on the regular PPI pattern.  The operator can then identify
targets when the radar bearing and CXGH bearing coincide.  No internal
changes are required in the PPI to present this information, and only slight
modifications of the CXGH are required.  This system is also readily
adaptable to other types of direction finding equipment, NRL R-2356.






First Sea Trials of D/F Outfit FV5 in the Frequency Range 100-125 Mc/sTitle Text
Griffith, R. M., and Edwards, A. T.Author Text
Admiralty Signal Establishment (British) Report No. 654; September 1944.Source Text
FV5, VHFKeyword Text





VHF 'V' Antenna for AircraftTitle Text
Jasik, H.Author Text
Communications, vol. 24, pp. 33-35, 83-86; September 1944.Source Text
VHF, antenna, V antenna, airborneKeyword Text
An antenna for the frequency range near 100-150 mc is described and
calculations are made of the field pattern and radiation impedance.  A fairly
complete mathematical analysis is made and supporting experimental data is






HF D/F Direction Finder Net -- Results of Tests in Determining Aircraft
Positions
Title Text
McGruder, J. H.Author Text
USN ComEasSenFron:  ESF20/A6-2(DF) Ser. 08276; 5 September 1944.Source Text
net, HF, airborne, aircraft positionKeyword Text





Instruction Book for Mobile Radio H.F. Direction Finding Equipment
Models DAW-1 and DAW-2
Title Text
Slavin, S. and Forrest, H. S.Author Text
Radio Laboratory, U.S. Navy Yard, Washington, D.C., P.O. 692/43 and P.O.
412/44, 9 September 1944.
Source Text
DAW, DAQ, DAG, trailer, HF, AdcockKeyword Text
The mobile Model DAW-1 or DAW-2 HF/DF unit herein described is designed
to afford HF/DF coverage and frequency guard, plus provisions for radio
communication with other mobile units or a "control" station, and be capable
of rapid removal to necessary points for use.  To effect the above, a trailer-
truck combination is provided.  The trailer contains the following equipment:  a
Model DAQ HF/DF equipment with a modified antenna system for either sky-
wave or ground-wave observations.  One Model RBG HF receiver (in Model
DAW-1 units only) for either frequency guard or searching operations.  One
Model DAG portable HF/DF for checking purposes on ground-wave signals
only.  One Model TCS-9 transmitter-receiver for communications.  Two Onan
3 kw gasoline driven generators for power supply.  One Model LM-18
frequency meter (Model LM-12 frequency meters are used in Model DAW-1
units).  One Model OZ-1 tube tester; one boat compass; one pocket transit;
one deck clock, and various spare parts and accessories for the above
equipment.  In mobile condition, the 1.5 ton, 4 x 4 Ford truck contains
necessary jacks, tools and all the required accessories for setting up the
trailer unit, and also provides space for carrying the operating personnel.
Quarters for personnel are not provided in the trailer.  Facilities are provided
for coffee making only, and space was available in the front part of trailer for
one folding cot.  When disconnected from the trailer, the truck itself may be
used to transport personnel to and from the mobile unit to distant quarters,
and to obtain the necessary supplies for continuous operation of the trailer
unit (i.e., gasoline, oil, water, etc.).  Power consumption of the entire trailer
unit with all radio equipment operating is approximately 2,000 watts, exclusive
of lights and accessories.  This power requirement is supplied by one Onan 3
kw plant, with an additional plant for standby and to permit switching of plants
every 4 to 6 hours to insure 24-hour operation.  As power is being supplied by
a generator of fixed capacity, personnel are warned against excessive use of
electrical accessories, exceeding generator capacity of 3 kw.  HF/DF work
with the Model DAQ equipment takes advantage of instantaneous visual
bearing indication, a feature of this equipment.  In most cases, bearings may
be obtained as quickly as various stations can be tuned in.  A preliminary
study of check bearings taken with this equipment indicates that with a good
Abstract Text
location and careful operation, the accuracy to be expected will approach that
of a permanent installation.  Graphs of these check bearings  taken on a large
number of distant fixed stations at various azimuth points from 4 to 16
megacycles are shown on page 96.  It should always be borne in mind that
high frequency direction finding equipment, especially in portable form, is of a
specialized nature requiring personnel thoroughly trained in the maintenance
and operation of the equipment.  When used in assisting lost aircraft or ships
this is important because the lives of crew and passengers and the safety of
the ship may depend on efficient maintenance and fast reliable operation of
equipment, especially at night and under hazardous weather or battle
conditions.  The development work on the Model DAW equipment has been
under the direction of Lieutenant H. F. Kane of the Bureau of Ships who is






Correlation of Direction Finder Errors with Ionospheric Conditions,
College, Alaska, August 16, 1943 to June 30, 1044
Title Text
Wells, H. W., Seaton, S. L., and Bramhill, E. H.Author Text
Carnegie Institute, 8 September 1944.  See NRL Report RS 24667.Source Text
ionosphere, error, auroral zoneKeyword Text





Broad Band Radar Monitoring StationTitle Text
AnonymousAuthor Text
(German) (ESL: 46-1453- & 6-55-44-10-43-UT-1); October 1944.  See
University of Illinois, Department of Electrical Engineering, Technical Report
No. 3, p. 168a; 1 February 1948.  See also Abstract No. 2912.
Source Text
radar, intercept, GermanKeyword Text





Direction-Finding Equipment (A 100 a 1)Title Text
AnonymousAuthor Text









Instruction Book for Direction Finder Model CXFFTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey; October 1944.Source Text
CXFF, DF, VHF, UHFKeyword Text





Japanese High Voltage Direction Finder, Type 98Title Text
AnonymousAuthor Text
Signal Corps, Enemy Equipment Intelligence Service Report No. 39.  See
also Department of Commerce PB52274, p. 19; October 1944.
Source Text
Japanese, DF, accuracyKeyword Text
The Japanese direction finder discussed in this report is designed to locate
commercial power plants producing AC electric power ranging in frequency
from 20 cycles to 100 cycles per second.  The equipment consists of three
basic components, a directional loop, a battery case, and a low frequency
high gain amplifier, plus associated cabling, headset and output meter.
Translations from captured instruction manual are given on the description
and operation of the set.  It is reported that the range under ideal conditions is
not believed to exceed a few miles maximum although the set is an extremely
well built piece of equipment mechanically.  An accuracy of within one degree
is claimed for the units in the factory test record.  Photographs of the
amplifier, antenna, and meter and a schematic diagram of the amplifier are






Pre-Preliminary Instruction Book 140 Mc. - 600 Mc. Direction FinderTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, N. J.; October 1944.Source Text
CXFF, VHF, UHFKeyword Text




















Installation Specifications for AN/APA-24 Direction Finder EquipmentTitle Text
AnonymousAuthor Text
U.S. Navy, Bureau of Aeronautics.  See Department of Commerce PB13605;
10 October 1944.
Source Text
APA-24, airborne, VHF, NavyKeyword Text
The purpose of this specification is to give in detail BuAer requirements and
other information necessary for completing a satisfactory installation of the
AN/APA-24 direction-finder equipment in naval aircraft.  This specification is
applicable to naval aircraft only if included as a part of the airplane
specification or referenced in writing by BuAer.  Deviations from this
specification shall not be made except by written authorization by BuAer.
The specifications present certain requirements which involve the location of
various components.  However, the ultimate location of all components of this
equipment is subject to flight tests and BuAer approval prior to incorporation
in production aircraft.  Suggestions from service units and contractors
concerning proposed modification of the installation or improvement of this







Japanese Aircraft RadioTitle Text
AnonymousAuthor Text









Shipborne Tests of M2600 (CXGA) Radar and Radio Direction FinderTitle Text
AnonymousAuthor Text
Radio Research Laboratory: Technical Report No. 411-109; 11 October 1944.Source Text
CXGA, M2600, radar DFKeyword Text





Collector System for Aircraft Direction Finder 20 to 100 Mc/sTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
280; 12 October 1944.
Source Text
airborne, VHF, antennaKeyword Text





Radio-Direction Finding-Model SCR269 Determination of Maximum




NRL Letter No. C-S67/69(301B) C340-467; 12 October 1944.Source Text
airborne, SCR-269, loops, loop spacingKeyword Text









Radio Research Laboratory: Instruction Book No. 411-IB28A; 15 October
1944.
Source Text
M3000, airborne, instruction bookKeyword Text









War Department Technical Memo No. TM-11-243-2; 15 October 1944.Source Text
SCR-291, HFKeyword Text





Phase Comparison Shipboard Direction Finders for Ultra-High
Frequencies and Very High Frequencies
Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, N.J., Proposal No. 261; 17
October 1944.
Source Text
phase comparison, UHF, VHFKeyword Text





M-4100 Direction Finding SystemsTitle Text
AnonymousAuthor Text
Radio Research Laboratory, Technical Memorandum Report No. 411-TMR-
117; 20 October 1944.
Source Text
M4100Keyword Text





Radio - Direction Finding - Model DAK-2 and DAR-3 - Balance System
for, Development of - Interim Report - BuShips Problem S801R-C
Title Text
AnonymousAuthor Text
NRL: Letter Report No. C-S67/69 (301 B) C-340-479; October 28, 1944.Source Text
DAK, MF, crossed loop, shipboard, DARKeyword Text





An Experimental Automatic VHF Direction Finder Pt. I: General
Description of the Equipment
Title Text
AnonymousAuthor Text









A Long and Medium Wave Artificial Adcock Aerial UnitTitle Text
Bray, W. J., and Lillicrap, H. G.Author Text
General Post Office (British) Report No. 1215; 2 October 1944.Source Text
artificial Adcock, Adcock, MF, LF, UKKeyword Text





A Long and Medium Wave Capacitive Radio-goniometer (Types W31/5
and W31/5) for Army Use
Title Text
Bray, W. J., Lillicrap, H. G.Author Text
General Post Office (British) Report No. 1214; 2 October 1944.Source Text
goniometer, capacitive goniometer, MF, ArmyKeyword Text





Test of CXGA Shipborne Radar Direction Finding EquipmentTitle Text
Camp, P. R.Author Text
NRL Report No. R-2386; 15 October 1944.Source Text
CXGA, shipboard, radar, DF, NavyKeyword Text





C2100 'Setter' Direction-Finding System Test and Service Designation
AN/APA-24
Title Text
Cooley, R. D., and Gager, F. M.Author Text
Radio Research Laboratory, Test Report No. 411-TR-44.  See also
Department of Commerce PB13975; 20 October 1944.
Source Text
C2100, setter DF, null DF, APA-24Keyword Text
The C-2100 "Setter" is a null-type direction-finding system, designed for
oscillographic or headphone indicating means, and usable with an receiver
having the desired sensitivity and tuning range.  This report describes the
results of tests and measurements on the major components of the system.






The Design of Directional Aerial ArraysTitle Text
Cooper, V. J., and Green, E.Author Text
Marconi Rev., No. 75, pp. 2-16; October-December 1944.  See also No. 76,
pp. 12-23; January-March 1945.
Source Text
Fourier analysis, patterns, arrays, directivity, DFKeyword Text
A method is demonstrated of designing an array to give a mathematically
exact polar curve of field strength to any preconceived law.  It is assumed that
the equation of the polar curve is known or can be determined.  From a
Fourier analysis of the known form of the curve, the physical configuration of
the array can be completely determined.  Where the size and extent of an
array has an economical limit, as is usual in practice, approximations can be
made and methods to obtain these are illustrated by the design of typical
arrays with special reference to equisignal beams for navigational purposes.






Supplemental Information on German Direction Finding Receiver in
Technical Operation and as a Part of a Fixed D/F Installation
Title Text
Edwards, W. H.Author Text
Signal Corps, Enemy Equipment Intelligence Service Report:  EEIS-10; 31
October 1944.
Source Text
German, Army, Fixed DFKeyword Text





Loop Antennas with Uniform CurrentTitle Text
Foster, D.Author Text
Proc. IRE, vol. 32, pp. 603-607; October 1944.Source Text
loop, patterns, DF, theory, large loopsKeyword Text
ABSTRACT NO. 1:  A mathematical analysis of loops which may be large in
wavelengths but which are assumed to have uniform current distribution.
(Methods of feeding such loops in segments had previously been described.)
Valves of radiation resistance and directivity curves are shown for various loop
sizes.  ABSTRACT NO. 2:  The properties of a circular loop carrying uniform
current are calculated for loops of any size relative to the wavelength.  The
radiation resistance and the greatest directivity pass through a series of max
and min as the frequency is increased.  At frequencies below that of which
one wavelength is contained in the circumference, the directivity graph is
nearly independent of frequency.  As the frequency is increased, additional
lobes appear, the principal lobe tending to point more nearly in the direction
normal to the loop.  ABSTRACT NO. 3:  The properties of a circular loop
carrying uniform current are calculated for loops of any size relative to the
wavelength.  The radiation resistance and the greatest directivity pass through
a series of maxima and minima as the frequency is increased.  At
frequencies below that for which one wavelength is contained in the
circumference, the directivity graph is nearly independent of frequency.  As
the frequency is increased, additional lobes appear, the principal lobe tending
to point more nearly in the direction normal to the loop.  The paper includes a
note on other loops, and a mathematical appendix dealing with certain
integrals involving Bessel functions.  (Abstract No. 1 - Univ. of Illinois abstract,







Preliminary Model of X-DAX and X-DAYTitle Text
Gleason, R. F.Author Text
NRL Report; 4 October 1944.Source Text
DAX, DAY, Navy, HFKeyword Text





M4502 Antenna for the M2300 and M2600 Direction-Finding SystemTitle Text
Harbury, P. L.Author Text
Radio Research Laboratory, Transition Memorandum Report No. 411-TMR-
110D; 9 October 1944.
Source Text
M2300, M2600, antennaKeyword Text





Report on D.F. Remote Control Unit Type C167-Bsl-38Title Text
Henderson, R. S.Author Text
Signal Corps, Enemy Equipment Intelligence Service Report:  EEIS-11; 4
October 1944.  See also NRL Report RS 27503.
Source Text
DF, remote controlKeyword Text





Employment of Radio Intelligence in Tactical Support of Army Air Corps
as Observed in Italy 11 May 1944 to 15 August 1944
Title Text
Martin, S. T.Author Text
Office, Commanding Signal Officer, SPBGD 413,684 (RDF); (Coles: D/F
Group); 24 October 1944.
Source Text
Army, equipmentKeyword Text





The Principles Underlying the Design of a Radiogoniometer of the
Compound Wound Search Coil Type for Very High Frequencies
Title Text
Pressey, B. G.Author Text
National Physical Laboratory (British) Report: RRB/c.106; 11 October 1944.Source Text
VHF, goniometer, UK, search coilKeyword Text
The paper describes a theoretical and practical investigation into the
principles underlying the design of a radiogoniometer of the compound wound
search coil type.  In this type of instrument the search coil is wound in two
sections the planes of which are set at an angle to each other and reduction
of coupling error is achieved by adjustment of this angular separation.  It is
shown that the optimum value of the angular separation is dependent entirely
upon the configuration of the magnetic field and that if this is know the angle
can be deduced.  The dependence of the field configuration upon the
arrangement of the field coils is investigated and design data obtained for a
particular type of construction.  The principles are applied to the design of a
VHF goniometer suitable for operation over the frequency band 30-100 Mc/s.
The measured performance of this instrument was in very close agreement
with that predicted theoretically.  The optimum angle of separation was 60º
and the maximum error 0.8º.  The coupling factor was 0.33.  The electrical
symmetry of the field coils with respect to the screening case with the search
coil in an asymmetrical condition was measured and found to be of a high
order and incapable of giving any appreciable error even under the most
stringent conditions.  It is concluded that this type of goniometer is very






Operational Tests of Direction Finder Peil G6Title Text
SchererAuthor Text
(German: D.L.H.) See:  Department of Commerce PB51378, pp. 28; October
1944.
Source Text
German, airborne, homingKeyword Text
Advantages and disadvantages of direction finder Peil G6 are discussed,
particularly in comparison with the first direction finding and homing device
used by the German Air Force.  The manual operation of the receiver and the
direct frequency calibration, the clearer tone, the steadier indication and the
more dependable direction finding, in spite of interferences, make this
instrument substantially better.  Installation is also simpler.  Abstract
prepared at Headquarters Air Material Command, Wright Field, Dayton, Ohio.
(Science or engineering abstract, technical report including miscellaneous







Electro-Acoustical Direction FindingTitle Text
Trager and ReitingerAuthor Text
(German) See:  Air Document Index No. R2215 F559; October 1944.Source Text
acoustical DF, GermanKeyword Text





Comparison of Top and Bottom Mounted AN/APA-24 Antenna on Ferret
12
Title Text
Whitby, O. W.Author Text
Radio Research Laboratory Test Report No. 411-TR-40.  See also Department
of Commerce PB13972; 2 October 1944.
Source Text
airborne, APA-24, site error, VHF, antennaKeyword Text
Poor results have been reported with the AN/APA-24 direction finding antenna
mounted on the top of a B-24-J just above the waist windows.  This report
describes tests conducted specifically with the object of discovering a
location for the antenna which would yield satisfactory results of Ferrets 12
and 13.  Due to the strict limitations placed on the time available for the tests
by the fact that the planes were urgently needed in the theater, it was decided
to seek merely any satisfactory solution to the problem.  This barred the
making of sufficient tests to fully compare the performance of the antenna at
all possible mounting locations on the plane.  After getting D/F error data for
the top mount position with and without the plane's communication antennas
in place, a rotatable horizontal dipole that protruded below the underside of
the aircraft was installed with its vertical supporting shaft sticking up into the
RCM compartment.  This location for the antenna gave such vastly superior
results to those obtained with the antenna mounted on top that it was decided
to consider this a solution to the problem as far as Ferrets 12 and 13 are







Direction Finding by Improvised MeansTitle Text
Aikens, A. J., and Chapman, A. G.Author Text
Bell Telephone Laboratories, Inc. New York, Final Report: Project No. 13-101.
 See also Department of Commerce PB-108827; November 1944.
Source Text
DF, NDRC, improvised DFKeyword Text
This report consists of 30 pages concerning contract No. OEMsr-1410 and
deals with (1) radio direction finding, and (2) NDRC Division 13.  (Written for






Direction Finding by Improvised MeansTitle Text
Aikens, A. J., and Chapman, A. G.Author Text
Bell Telephone Laboratory, N.Y.C., Project No. 13-101; 30 November 1944.
See also NRL Report No. RS 30657.
Source Text
improvised DFKeyword Text





Survey of Airborne Direction FindersTitle Text
Allison, J. L.Author Text
NDRC Div. 13; 1 November 1944.Source Text
airborne, DF, surveyKeyword Text









(German) NRL Report No. RS023481; November 1944.Source Text
German, DFKeyword Text





German RF Direction Finder FU Peil-E3Title Text
AnonymousAuthor Text
Signal Corps, Enemy Equipment Intelligence Service Report No. 50.  See
also Department of Commerce PB20333; November 1944.
Source Text
German, DFKeyword Text
This is an eleven-tube two-band receiver employing two stages of tuned RF
amplification, a mixer and a local oscillator stage; three stages of RF
amplification, a second detector stage, a BFO stage, a visual indicator stage
employing a vacuum tube and gaseous indicating lamp, and an audio
amplifier stage.  This receiver, together with a power supply, are contained in
a single metal case.  Replacement of tubes is simplified by the use of only
one tube type.  It is used for radio direction finding and communication with
aircraft and may be operated from commercial alternating current or from A
and B batteries.  Photographs, parts lists and circuit diagrams are appended.






Installation and Operating Instructions for Mobile Direction Finder Fu
Peil A 40 h
Title Text
AnonymousAuthor Text









Radar D/F Set Fu MO 62 and 62Title Text
AnonymousAuthor Text
(German); November 1944.Source Text
German, DFKeyword Text









War Department TB Sig. 113; November 1944.Source Text
site, error, DFKeyword Text





Wright Field's Ham-Built Direction FinderTitle Text
AnonymousAuthor Text
QST, vol. 28, pp. 42-43; November 1944.Source Text
amateur, DF, VHF, Yagi, antenna, FrenchKeyword Text
Description of a VHF beam antenna using a three-element Yagi system for






Radio - Direction Finding - Problem S331.1R-C - Redesign of Sense
Circuit -DAV-2 - Interim Report
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69(3426)C342-66; 4 November 1944.Source Text
DAV, sense, DF, Navy, hand held, portableKeyword Text





CXGH Direction Finder with Indicator Attachment for PPITitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Technical
Memo No. 97; 4 November 1944.
Source Text
CXGHKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finding Equipment British Type FV5Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Handbook No. RH.510; 7 November
1944.
Source Text
FV5, crossed loop, UK, shipboard, twin channelKeyword Text





German Technical LibraryTitle Text
AnonymousAuthor Text
Air Ministry (British) Report A.I.2(g)1679; 10 November 1944.Source Text
German, UKKeyword Text





Radio - Direction Finding - High Frequency Production Model DAU,
Serial No. 1, F.T. & R. Corp., Problem S9205-C Report of Tests
Conducted at F.T. & R. Factory and at NRL, NRL Letter Report No. C-
S67/69(342:RG)C342-74; 10 November 1944.  ABSTRACT:  Not available.
(Written for this publication by Southwest Research)
Title Text
AnonymousAuthor Text




Radio - Operation of Model DBF Very High Frequency Direction Finding
Equipment of Aircraft Carriers
Title Text
ANONYMOUSAuthor Text
U.S. Naval Vessel; USS Bremington (CV20); 10 November 1944.Source Text
DBF, VHF, Aircraft carrier, NavyKeyword Text





Radio - Radar Intercept System for Submarine Model XCV, NRL Problem
S180.1R-S Final Report on
Title Text
AnonymousAuthor Text
USN NRL: Ltr. C-S67/68(342C)4080; 11 November 1944.Source Text
submarine, intercept, radarKeyword Text




High Voltage Direction Finder Used to Locate Power PlantsTitle Text
ANONYMOUSAuthor Text









Use of HF/DF Net in Determining Aircraft Positions - Results of Tests onTitle Text
AnonymousAuthor Text
USN ComCaribSea; Fron:CCSF/A6-2, Ser. 0823; 17 November 1944.Source Text
net, airborne, aircraft position, HFKeyword Text





Radio - Direction Finding - Installation of a Model DBF in a DAW Mobile
Trailer - BuShips Problem S408.1T-C-Interim Report on
Title Text
AnonymousAuthor Text
NRL: Letter Report No. C-S67/69 (342f)C342-103; November 18, 1944.Source Text
DBF, DAW, trailer DFKeyword Text





Radio - Direction Finding - Problem S331.1R-C Test of Production Model
of DAV-2 with Redesigned Sense Circuit - Final Report
Title Text
AnonymousAuthor Text
NRL: Letter Report No. C-S67/69 (342:RG)C342-129; 22 November 1944.Source Text
DAV, sense, hand heldKeyword Text





The Radio WarTitle Text
AnonymousAuthor Text
Admiralty (British) Report No. C.B. 04050/44(9); 22 November 1944.Source Text
UK, DFKeyword Text









Joint Intelligence, Central Pacific Ocean Area: Report No. A22 0012 004017;
25 November 1944.  See also NRL Report No. RS 0012067.
Source Text
countermeasures, deception, NavyKeyword Text









Radar Research Development Establishment, Ministry of Supply (British),
Report No. 258; 25 November 1944.  See also NRL Report No. RS 023743.
Source Text
electromagnetics, fields, UKKeyword Text
Not available.  (Written for this publication by Southwest Research, formal






Type Test of AN/APA-17 Airborne Radar Direction Finding EquipmentTitle Text
Camp, P. R.Author Text
NRL Report No. 2388.  See also Department of Commerce PB28707; 15
November 1944.
Source Text
APA-17, radar, airborne, VHF, UHFKeyword Text
This report describes the type tests conducted by this Laboratory on the type
AN/APA-17 direction finding equipment manufactured by Aviola Radio
Corporation.  The AN/APA-17 is aircraft equipment designed to work in
conjunction with an APR-1 receiver and to cover the frequency band from 250
Mc to 1000 Mc for both horizontally and vertically polarized signals.  It utilizes
a rotating antenna to give 360 coverage and a cathode ray tube for visual
presentation.  The equipment was tested to determine its bearing accuracy,
its sensitivity, the frequency response of its video circuits, and the amplitude
linearity of the scope deflection.  It was also examined for mechanical defects
and tested for susceptibility to heat, humidity, cold, altitude, and vibration.







Type Test of AN/APA-17A Airborne Radar Direction Finding EquipmentTitle Text
Camp, P. R., and Guarino, P. A.Author Text
NRL Report No. R-2383.  See also Department of Commerce PB28703; 10
November 1944.
Source Text
APA-17, VHF, UHF, sector DF, radar DF, shipboard,
airborne
Keyword Text
This report describes tests on the type AN/APA-17A direction finding
equipment.  The AN/APA-17A is aircraft equipment designed to work in
conjunction with an APR-1 receiver and cover the frequency band from 250 to
1000 mc for both horizontally and vertically polarized signals.  It utilizes a
rotating antenna to give 260º coverage and a cathode ray tube for visual
presentation.  The equipment was tested to determine its bearing accuracy,
its sensitivity, the frequency response of its video circuits, the amplitude
linearity of the scope deflection, and the following accuracy of its synchro
system.  It was also examined for mechanical defects and tested for
susceptibility to heat, humidity, cold, altitude and vibration.  Test data are






Tests and Improvements of Operation of Low Frequency Collectors for
Model DBB Direction Finder
Title Text
Clark, T. H.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Technical
Memo No. 95; 4 November 1944.
Source Text
DBB, VHF, UHFKeyword Text
Completed development report #84 shows experimental characteristics of the
Laboratory models off the low frequency collectors for the Model DBB
Direction Finder.  The field patterns of reception for these collectors show that
considerable energy is received by the collectors themselves when the back
of the collector is toward the source of energy.  This will lead to 180 degrees
ambiguity in bearings and will complicate operation.  The object of the tests
described here was to verify the cause of the back pickup and to attempt to






Significant Radiation from Directional Antennas of Broadcast Stations
for Determining Skywave Interference at Short Distances
Title Text
Dewitt, J. H., and Ring, A. D.Author Text
Proc. IRE, vol. 32, No. 11, pp. 668-673; November 1944.Source Text
Skywave, interference, FCC, vertical patternKeyword Text
The present practice in the design of directional antennas for broadcast
stations to prevent Skywave interference to another station on the channel at
short distances does not necessarily accomplish the purpose.  The
interference signal has been computed from the radiation along one path at a
fixed vertical angle.  This practice has been generally followed by consulting
engineers and has been acceptable to the Federal Communications
Commission.  Measurements indicating the length of the path of sky-wave
signals received at short distances show that the signals take various paths
and are not confined to a single path.  Measurements were made by pulse
transmissions of the relative time required for sky-wave signals to arrive at a
receiving point some 230 miles from the transmitter.  Control was had of the
vertical radiation pattern.  The records made of the received signal indicate
varying heights and conditions of the reflection layer.  To assure that no
interference is caused by sky-wave signals, in accordance with the
Commission's Standards of Good Engineering Practice, the Standards must
be modified to require proper consideration of the radiation at all angles which






Tests of Army D.F. Station Transportable Adcock No. 1 - Final ReportTitle Text
Fletcher, H., Whorlow, R. W., and Harwood, J.Author Text
Scientific Advisory Council, Ministry of Supply (British), Report No. AC7580;
11 November 1944.
Source Text
Adcock, transportable, Army, UKKeyword Text





Lightweight Magnetic Direction IndicatorsTitle Text
Giannini, G. M.Author Text
Aeronautical Eng. Rev., vol. 3, no. 11, pp. 31-32 and 43; November 1944.Source Text
indicatorsKeyword Text
Autoflight direction indicators weigh only 1.1 and 0.5 lb, respectively, are
comparatively inexpensive, and, unlike conventional card compasses, are







The M4500 Spinner for the M2300, M2600, M3000, and M4100 SystemsTitle Text
Harbury, P. L.Author Text
Radio Research Laboratory Technical Memo No. 411-TM-35.  See also
Department of Commerce PB14103; 29 November 1944.
Source Text
M4500, M2300, M2600, M3000, M4100, spinner antenna,
polarization diversity
Keyword Text
This report describes the M4500 spinner antenna assembly which is used
with the M2300, M2600, M3000 and M4100 Direction Finding Systems which
enable an observer to determine the direction, sense, polarization, and
frequency of a received signal.  The spinner is equipped with two antennas,
one of which responds to vertically-polarized waves and the other to
horizontally-polarized waves.  A relay mounted on the spinner enables the







M4101 Medium SpinnerTitle Text
Margolin, J.Author Text
Radio Research Laboratory: Transition Memorandum Report No. 411-TMR-
117D; 25 November 1944.
Source Text
DFKeyword Text





Automatic Direction Finder and Automatic Plotting DeviceTitle Text
Mccoy, R. E., Williams, R., and Smith, S. L.Author Text









Iron-Cored Loop AntennaTitle Text
Polydoroff, W. J.Author Text
Electronic Ind., vol. 2, p. 84; November 1944.Source Text
iron core, loop, MF, HF, polarization error, SkywaveKeyword Text
ABSTRACT NO. 1:  The author points out that, for a given effective height, an
iron-cored loop need be only about one third the size of an air-cored loop.
ABSTRACT NO. 2:  Radio direction finders come into a greater prominence
with the development of long distance aircraft and extended operations,
particularly over long stretches of water.  For years it has been known that the
longer the wave length is, the more reliable become radio bearings taken by a
craft from a fixed shore station.  For this reason particularly, commercial
aviation has reserved for its use in America a frequency range from 200 to 400
kc at which frequencies bearings can be taken with certainty.  It appears that
still lower frequencies as high as highest broadcast frequencies have been
used to take bearings on a conveniently located broadcast station, but at the
frequencies higher than one megacycle the bearings cannot be relied upon,
especially when ionization of the upper atmosphere causes reflected sky
waves which may produce erratic deviations of the bearing.  A similar effect
has been noted in television reception is usually restricted to the optical path.
 This effect of distortion of the direction of wave front is often called "night
effect" or "sky effect" and has been particularly studied in long distance radio
navigation.  Thus is appears that with the advancement of high frequencies
the direction finding of the future will be still limited by the mentioned
phenomenon to the frequencies below one megacycle, when simple and
compact radiation collectors are considered.  While wave propagation across
salt water is fairly regular, numerous references from the past indicate that
the path chosen by the wave is not always a great circle route.  For all
practical purposes navigation can be successfully maintained by the use of
the direction finding radio equipment, especially designed for this purpose.  A
most essential part of this equipment is the loop antenna which for many
years has been successfully used on board ships and relatively recently
universally adapted for aircraft.  The loop, as has been known ever since its
introduction, possesses desirable directional characteristics, substantially
approaching a figure "8" and numerous workers have dealt with these
characteristics showing in detail influences of various factors affecting loop
polar characteristics.  The most important is the position of a loop with its
axis parallel to the direction of propagation, at which position very little signal
voltage is induced in the loop antenna.  This position is utilized for direction
finding.  Two such positions are at 180 deg to each other and therefore an
Abstract Text
ambiguity of the same order is present.  Because zero position serves for the
determination of direction, the minimum of the signal may be confused with
the absence of the signal and several systems are known to overcome these
difficulties by additional signal pickups, which when combined with the figure
"8" pattern produce either true or "apparent" cardioid pattern.  (Abstract No. 1 -
 Univ. of Illinois abstract, Abstract No. 2 - Author's abstract, trade journal,





A Cathode-Ray Universal Flight Attitude InstrumentTitle Text
Postlethwaite, F.Author Text
Electronic Engineering, vol. 17, pp. 229-235; November 1944.Source Text
navigation, airborneKeyword Text
The several instruments conveying the flight attitude of aircraft can be
replaced by one universal c.r. instrument.  The indicator is the shape of an
aircraft traced on the c.r.o. screen by an arrangement of motor-driven cams,
electric lamps and photoelectric cells.  By altering the shape and position of
the aircraft image on the screen and by the use of two auxiliary spot
indicators the following variables are indicated:  aircraft speed, height, rate of
climb or descent, bank and turn, flaps up and down, undercarriage up and
down, icing of wings, level of fuel and compass bearing.  These variables are
detected by electrical pick-up devices situated at the appropriate points in the
aircraft and the resulting electrical signals transmitted by multicore cables to
the actual c.r. instrument mounted on the pilot's panel.  A horizon bar
operated from a Sperry-type artificial horizon works in front of the c.r.o. screen
and shows position relative to the horizon.  The switching of the c.r.o. beam
to indicate the different variables is done by a motor-driven rotary switch.
Normally visible is the aircraft trace differing in size, position, and shape
according to the aircraft's condition and position and two spot indicators giving
height and compass bearing on scales marked on the tube, the speed of
operation being fast enough to prevent visual flicker.  Typical screen pictures
are given with interpretations.  (Science or engineering abstract, trade journal,






Measurements of the Angle of Arrival of Microwaves in the X-BandTitle Text
Sharpless, W. M.Author Text
Bell Telephone Laboratory, N.Y.C. Report; November 1944.Source Text
X band, microwave DF, angle of arrivalKeyword Text





Army Radio D/F NetworksTitle Text
Twist, B.Author Text
Electronics, vol. 17, No. 11, pp. 118-124; November 1944.Source Text
net, SCR-291, HF, ArmyKeyword Text
Description of SCR-291 radio direction finder used by AACS to provide
accurate bearings for military pilots on world wide air routes; indications






Preliminary Instructions for M4100 Direction Finder (Navy DBM)Title Text
Alford, A., et al.Author Text
Radio Research Laboratory Instruction Book No. 411-IB-54.  See also
Department of Commerce PB14378, p. 71; 14 December 1944.
Source Text
DBM, M4100, instruction bookKeyword Text
This handbook, prepared at Harvard University under contract with NDRC,
presents a detailed description of DBM components, operating procedure,
installation and maintenance data.  Photographs and diagrams are included.






Bellini-Tosi Shipboard Direction Finding System According to
Specifications of the 'Kriegsmarine' (NVK-GB 39) with a Telefunken
Heterodyne Direction Finder Receiver
Title Text
AnonymousAuthor Text
(German: Kreuzrahmen) See:  Department of Commerce PB37124;
December 1944.
Source Text
German, BT loops, crossed loopsKeyword Text
A translation from the German explaining the technical components used for
the construction of the described equipment.  Circuit diagrams are included.
(Science or engineering abstract, technical report including miscellaneous
government published material, German language/abstract, document not






Handbook of Maintenance Instructions for Radio Compass AN/ARN-11Title Text
AnonymousAuthor Text
U.S. Army Air Force Technical Order No. TO-AN-16-30ARN-11-3.  See also
Department of Commerce PB44646; December 1944.
Source Text
radio compass, ARN-11Keyword Text
Not available.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






List of Luftwaffe Radio EquipmentTitle Text
AnonymousAuthor Text
(German: L.H.S.) See:  Air Document Index No. R2657 F593; December 1944.Source Text
German, airborneKeyword Text





Supplement to Description of Radio Set FuG 120.  Description of
Bearing Recorder, Part of Radio Set FuG 120a
Title Text
AnonymousAuthor Text




FuG 120 was modified by substituting a bearing recorder for its telewriter.
The bearing recorder works on a similar principle by it indicates azimuth at 30
second intervals.  It is accurate to one-half degree and can be used
alternatively for reception of text messages.  A description is given of
mechanical construction of the bearing recorder, with schematic drawings and







Operating Manual for High Frequency D/F NetworksTitle Text
AnonymousAuthor Text
Electronic Engineering Division, U.S. Coast Guard, Washington, D.C., Report
CGC-30; 1 December 1944.
Source Text
net, HF, Coast GuardKeyword Text





Use of Japanese D/F Stations in Early Warning System Current ReportTitle Text
AnonymousAuthor Text
Signal Corps, Enemy Equipment Intelligence Service; 4 December 1944.  See
also NRL Report No. RS 0013259.
Source Text
Japanese, DF stationsKeyword Text









U.S. Naval Air Station, Patuxent: Report No. TED PTR 31492.9; 7 December
1944.
Source Text
APA-24, ARR-5, Navy, airborneKeyword Text









U.S. Navy, Bureau of Aeronautics.  See Department of Commerce PB13600;
9 December 1944.
Source Text
APA-17, DF, Navy, airborneKeyword Text
The purpose of this specification is to give in detail BuAer requirements and
other information necessary for completing a satisfactory installation of the
AN/APA-17 airborne direction finding equipment in aircraft for which it is











Farnsworth Television and Radio Corp., Fort Wayne, Indiana, Contract NXsr-
51585, 12 December 1944.
Source Text
SCR-151, Navy, DF, BP, transponder, navigationKeyword Text
This supplement covers the equipments designated Navy Model BP.
Reference is made throughout this book to the Navy Model BN Instruction
Book, Ships 232 or Ships 232A, which is essential to the understanding of
the complete operation of Model BP equipment.  (a) Navy Model BP radio
equipment is an INTERROGATOR RESPONSOR equipment intended for use
and in conjunction with RADAR equipment for identifying craft equipped with
suitable complementary apparatus.  The  RADAR equipment is first used to
locate the craft, next the Navy Model BP radio equipment is brought into
action to ascertain whether or not the craft, or other object, is equipped with
an operating transponder.  In general, the Navy Model BP radio equipment is
used as a complement to the radar equipment to identify the craft being
interrogated.  (b) The Navy Model BP equipment is one type of interrogator-
responsor equipment for use in the Mark IV system of identification.  In the
Mark IV system, the Model BP equipment functions similarly to the Model BN
equipment in the Mark III system.  (c) While the operation of  interrogator-
responsor-transponder is similar in both the Mqark IV and Mark III systems,
there are several differences between the two systems which should be fully
appreciated when comparing operation of the BP and BN equipments.  (1) In
the Mark IV system, the transmitter and receiver of the interrogator-responsor
are tuned to DIFFERENT FIXED frequencies, whereas in the Mark III system,
both transmitter and receiver are tuned to the same frequency.  (2) In the
Mark IV system, the frequencies of the transponder receiver and transmitter
are fixed and are not varied during operation as they are in Mark III
transponders.  (d) The following transponders in use or in development are
designed to respond to IFF Mark IV interrogator-responsors:  NAVY MODEL






Radio - Direction Finding - Elimination of Intermodulation Interference
in Model DAJ High Frequency Direction Finder at San Juan, Puerto Rico
- NRL Problem S618R-C - Design Filters for, Final Report
Title Text
AnonymousAuthor Text
NRL: Letter Report NO. C-S67/69(342a) C-342-39; 18 December 1944.Source Text
DAJ, Puerto Rico, Navy, HF, AdcockKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - High Frequency Direction Finder - Model DAQ in USS TINSMAN,
DE 589 - Sense Action of
Title Text
AnonymousAuthor Text
NRL: Letter Report No. C-S67/69(342 LFTC) - C342-43; December 1944.Source Text
DAQ, sense, shipboard, Navy, HF, crossed loopKeyword Text





Correlation of D.F. Errors with Ionospheric ConditionsTitle Text
AnonymousAuthor Text
Bi-Monthly Progress Report No. IRPL-G3, National Bureau of Standards
(Centralizing Laboratory), Stanford University, Harvard University, University of
Puerto Rico, C.I.W. College--Alaska, November/December 1944.
Source Text
Keyword Text
This report describes the progress of the work at the five cooperating
laboratories on the effects of ionospheric conditions on direction-finder
indications.  The observing program at the Sterling station of the IRPL has
been suspended because of shortage of personnel.  Separate progress
reports of the other four cooperating laboratories are attached hereto.  This
report deals mainly with the study of the DF bearings obtained at the
observing station of the University of Puerto Rico during the period June
through October 1944, using the standard Navy DAB direction finder.  The
observing station is at Isla Verde, lat. 18º27'N, long. 66º00'W, but because of
the proximity of the station to San Juan, reference will be made in this report
to San Juan rather than to the little-known Isla Verde.  (Abstract taken from






Measurement of Factors Affecting Radio Communication and Loran
Navigation in SWPA
Title Text
Bateman, Ross, Herbstreit, Jack W., and Zechiel, Robert B.Author Text
Report No. ORB-2-4, 16 December 1944.Source Text
Loran, navigationKeyword Text
Measurements made in the SouthWest Pacific Area (SWPA) of the
absorption of radio waves due to dense jungle growth are described.  The
intensity of atmospheric noise level measured in Australia and New Guinea
and its effect on radio communication and Loran navigation is reported.  It is
found that jungle attenuation in New Guinea is somewhat less than that
previously measured for Panama jungles.  Nevertheless, the measurements
show that the methods for obtaining jungle communication as determined in
the Panama investigation must be employed in SWPA.  The atmospheric
noise level in the SWPA was found to be considerably lower than predicted
for that area in existing noise charts.  The peak pulse field intensity for Loran
navigation in the presence of atmospheric noise way found to be
approximately that required for radiotelephone communication; however, at
least for a large part of the year, atmospheric noise should not be an
important factor as regards Loran operations in that area because of







Ground, Mark I, Direction FinderTitle Text
Bergin, W. A.Author Text
Signal Corps, 5250th Technical Intelligence Composite Company, Report No.
41.  See also Department of Commerce PB L60614; December 1944.
Source Text
Japanese, DFKeyword Text
This report contains a description of a captured Japanese direction finding
receiver, its installation, operation, physical and electrical characteristics.  A
brief comparison is made of the Mark I and Mark I Mod. 2 equipments.  This
RDF receiver is an absolute direction finder using a straight cross-H type
vertical dipole antenna consisting of four dipoles with 500-ohm feeders to the
respective terminals on the antenna turret marked north, south, east, and
west.  An auxiliary antenna is used with the sense stage.  The set receivers
both AM and CW signals; a beat-frequency oscillator can be switched into
the circuit to assist in locating weak signals.  Power for operation of the
receiver is obtained from a dynamotor driven by a 6-volt battery.  The receiver
proper is a conventional type nine tube superheterodyne employing tubes
similar to the American 6D6, 6A7, and 37 types.  Photographs, drawings,
diagrams and charts are included.  Illustrations are partly in Japanese.










Federal Telecommunications Laboratories, Nutley, N.J.; 11 December 1944.Source Text
transmission lines, HFKeyword Text





Radio Set AN/CRD-3 and Radio Set AN/CRD-3 (XO-1)Title Text
Digiacomo, A., and Peterson, G.Author Text
Signal Corps Engineering Laboratories, Eatontown, Penna., ESL Report No.
ST-19; 12 December 1944.
Source Text
CRD-3Keyword Text





Description of CXGJ and CXGJ-2 ReceiversTitle Text
Frink, F. W.Author Text
Federal Telecommunications Laboratories, Nutley, N.J., Technical Memo No.
100; 22 December 1944.
Source Text
CXGJ, receiver, VHF, scanning receiver, airborneKeyword Text
The CXGJ-2 receiving and direction finding system is designed for use on
military aircraft, in the frequency range 20-100 mc, for the purpose of
searching for signals, monitoring received signals, and determining the
direction from which the signals are being received.  The searching for signals
is accomplished by means of the scanning feature of the receiver.  This report






Some Special Problems in the Use of Dielectric H. F. GablesTitle Text
Kandoian, A. G.Author Text
Federal Telephone and Radio Corporation Nutley, N.J., Technical Memo No.
98; 12 December 1944.
Source Text
transmission lines, HFKeyword Text
In this discussion the attenuation problem is of primary interest.  Several
special cases are analyzed to show how the appreciable attenuation of the







Tabulation of Antenna Spinner Assemblies for Group M Direction
Finding Systems
Title Text
Kraus, J. D.Author Text
Radio Research Laboratory Report No. 411-134.  See also Department of
Commerce PB14192; 4 December 1944.
Source Text
DF, group M, antenna spinnerKeyword Text
This brief report contains a list and chart which have been prepared in order to
assist in the identification of the various types of antenna spinner assemblies,
development or under development by Group M for use with the Group M






The Electrical Properties of Soil at Wavelengths of 5 Meters and 2 MetersTitle Text
McPetrie, J. S., and Saxton, J. A.Author Text
JIEE, vol. 92, p. 256; December 1944.Source Text
earth constants, HF, ground wave, reflection coefficientKeyword Text
The paper gives the results of a year's observations on the electrical
constants of a grass-covered sandy loam site at the National Physical
Laboratory.  Measurements of the reflection coefficient of the ground for
radiation of wavelength 5 m indicated that the dielectric constant varied
between 5 and 25, and that the conductivity varied from 0.7 X 108 to 4 X 108
esu.  Measurements of the attenuation in soil  were also made at wavelengths
of 5 m and 2 mc, and the results indicated similar values for the electrical
constants.  In a recent paper a description has been given of the
determination of the electrical properties of soil at a wavelength of 5 m:  the
paper covered observations made on a variety of selected sites on different
types of soil, and it was shown that the dielectric constant ranged from about
5 to 60, and the conductivity from less than 108 esu to not more than 109 esu.
 It was considered desirable to make observations on a fixed site over a
period of the order of a year to determine the probable range of variation of the
constants on this site.  The observations are based chiefly on measurements
of the reflection coefficient of the ground:  as pointed out later, these
measurements give a reasonably accurate indication of the value of the
dielectric constant, but are not sufficient to fix the conductivity with the same
degree of accuracy.  Observations were also made on the attenuation of
waves passing through soil, since this is more critical to the value of
conductivity and enables the latter to be fixed more definitely.  The
experimental procedure was the same as that described previously, and
consisted in measuring the amplitude of the stationary wave produced directly
beneath a horizontal transmitting aerial placed at a height of 12 m above
ground.  This stationary wave results from the arrival at the receiving aerial of
the two rays, one direct from the transmitter and the other after reflection from
the ground.  The variation in field strength with height was measured by
observing the current in a thermo-junction inserted at the center of the
receiving aerial, which was arranged horizontally at a series of heights above
ground.  The receiving aerial was short compared with the wavelength, so that
its impedance was largely reactive and dependent to a negligible amount on
its height above ground.  This condition was verified by observing that the
shape of the stationary wave obtained did not change on increasing the length
of the dipole by about 30%.  Figure 2 shows a typical experimental curve, in
which the thermo-junction current is plotted as a function of the height of the
Abstract Text
receiving dipole above ground, the junction current being proportional to the
square of the current in the dipole.  The modulus of the reflection coefficient of
the ground may be determined from the ratio of the maxima and minima of the
standing waves.  Any given modulus can be obtained by various combinations
of dielectric constant and conductivity.  The phase change at reflection also
depends upon these quantities, and may be obtained from the positions of the
maxima and minima.  If these positions are known, together with the
amplitude of the stationary wave, the reflection coefficient can be derived and
hence the dielectric constant and conductivity are completely determined.
(Author's abstract, formal literature, English language/abstract, document not






Moon, J. H.Author Text
Marconi Review, no. 75, pp. 17-25; October-December 1944.Source Text
navigation, airborne, cardioidKeyword Text
The progressive increase in the speed of modern aircraft demands an
equivalent rapidity in the routine work of the air navigator.  This in turn requires
more rapid operation of the Direction Finder and especially the elimination of
any ambiguities which can arise in operation or in applying corrections.  This
article describes briefly the theory of the "Switched Cardioid" system of
reception and also gives details of a concrete design incorporating this and
other features which reduce considerably the time required to make use of
D/F for navigational purposes.  The word "Marconator" is the registered Trade
Mark of an aircraft navigational aid recently designed by the Marconi's
Wireless Telegraph Co.  It is an adjunct to the standard Air Ministry wireless
Direction Finding equipment which consists of a rotating loop, a switched
cardioid receiver and a Pilot's twin needle Visual Homing Indicator.  The
principal feature of the Marconator is that it incorporates in one unit the
several measuring instruments normally used to determined a W/T bearing.
These instruments are coordinated in such a manner that a True Bearing may
be read directly from a single cursor without recourse to calibration charts or
need for any calculations whatever.  This manipulative simplification - as
compared with current methods - enables even those new to Direction Finding
to obtain more speedy and reliable W/T bearings which, incidentally are
automatically corrected for "sense".  In consequence of this manipulative
simplification the scope of the current apparatus is considerably enhanced
and such operations as Straight Track Homing, Flying on a Back Bearing and
the determination of Wind Velocities become comparatively simple matters.







Radio Direction-Finding at a Wavelength of 1.8 MetersTitle Text
Pickering, W. H., David, J., and Hornyak, W. F.Author Text
Proc. Amer. Phys. Soc., Pasadena, Cal. 16 December 1944.  Abst. in Phys.
Rev., vol. 67, p. 66; January 1 and 15, 1945.
Source Text
Adcock, polarization error, site errorKeyword Text
The accuracy attainable with an Adcock type aerial was investigated.
Attention is directed to bearing errors due to polarization of the transmitted
wave and to nearby objects behaving as parasitic radiators.  The aerial
consisted of 2 vertical quarter-wave rods spaced 3/4λ.  The effects of various
types of earthing plane are investigated.  With favorable conditions, an
accuracy within 0.2º is attainable, but polarization errors may be 10º.  For
best determination of the null direction, the receiver output is recorded on a







Automatic Position Indicator for Installation in Pursuit PlanesTitle Text
RamsayerAuthor Text
German: FIAT No. 753; IIIC/1116; December 1944.Source Text
German, airborneKeyword Text





Spot Report on German Radio Direction Finder Fu. P. Ger. a/bTitle Text
Taylor, H. C.Author Text
Signal Corps, Enemy Equipment Intelligence Service Report No. 2.  See also
Department of Commerce PB31066; December 1944.
Source Text
German, DF, MF, trailer DFKeyword Text
This report briefly describes a mobile radio direction finder in the frequency
range of 75 to 3750 kc in 6 bands.  The complete set consists of a receiver,
battery box, a "commando" or liaison set, a mobile trailer or tent, a ten-meter
extension mast, and accessories.  It is designed to give accurate compass







Airborne Antenna Design at VHF and UHFTitle Text
Wehner, R. S.Author Text
Radio Corporation of America, Camden, New Jersey, OSRD Report No. 4794,
OEMsr-1396, Project No. 13-105; 2 December 1944.
Source Text
VHF, UHF, antenna, airborneKeyword Text





Experimental Investigation of the Structure of an Electromagnetic Field
over the Inhomogeneous Earth's Surface
Title Text
Alpert, J., and Gorozhankin, B.Author Text
J. Phys., U.S.S.R., vol. 9, no. 2, pp. 115-122; 1945.Source Text
ground wave, terrain errors, electromagnetic fields,
mountain effect, interferometer, coastal error, coastal
refraction
Keyword Text
The phase structure of the field over a stretch of sea near a hilly coast is
investigated by a radio interferometer and a direction finder.  The results are
plotted as contours of equal phase velocity and show variations of as much as
0.5% in some directions at distances up to 5λ from the radiator.  At distances
of the order of 8λ, for all directions, the phase velocity approximates to c.  The
direction-finding errors are of different sign according to the angle of the shore
line, whereas most workers have indicated that the sign of the coastal error






German D/F EquipmentTitle Text
AnonymousAuthor Text
U.S. Army Signal Corps.  See Department of Commerce PB1611; 1945.Source Text
German, Adcock, loopKeyword Text
Details of German direction-finding equipment and technique, the information
being derived almost entirely from captured documents and covering loop
sets.  Adcock systems of the manually rotated type and crossed Adcock
systems working into both manually and mechanically operated goniometers.










U.S. War & Navy Departments and Air Council of the United Kingdom.  See
Department of Commerce PB15065; 1945.
Source Text
APA-24, VHF, UHF, UK, sector DFKeyword Text
The purpose of the Airborne Direction Finder Antenna System is homing or
direction finding on intercepted signals ranging in frequency from 100 to 750
megacycles.  The direction of the intercepted signal is established by rotating
the antenna until the point of minimum signal is obtained.  In operation the
Antenna System is connected to a Radio Receiver having suitable frequency
range and sensitivity.  Either headphones, an oscilloscope, or both, are
connected to the Receiver output.  The Model AN/APA-24 Direction Finder
Antenna System is composed as follows:  A horizontal dipole and two
phased vertical dipoles spaced ½ wave apart (Adcock) are mounted on a
rotatable shaft.  Both of the dipole systems are mounted symmetrically about
the antenna shaft with the supporting member for the vertical dipoles placed
at 90º to the horizontal dipole.  The antenna shaft is housed within and
supported by a streamlined strut, which is mounted rigidly to the aircraft.  A
Hydraulic Control System, with a transmitter located at a point remote from
the antenna, and a receiver located at the base of the antenna supporting
strut to drive the antenna shaft, permits the Operator to rotate the antenna
approximately 100º each side of the longitudinal axis of the aircraft.  The
Antenna System gives equal response to a given signal strength on beams
that are 180º apart and thus commands 360º of azimuth with 180º
mechanical rotation.  An Autosyn System, with the transmitter installed so as
to be driven by the rotation of the antenna shaft, indicates to the Operator the
position of the antenna relative to the longitudinal axis of the aircraft.  Such
position is shown on an Autosyn indicator, which may be located at a point
remote from the antenna.  Cables from the two elements of the antenna are
connected by means of two splicing connectors to an Impedance Matching
Switching Unit, which contains a switch for selecting either the horizontal
dipole or the vertical dipoles (Adcock) antenna element for connection to the
Radio Receiver.  Four Antenna Assemblies are supplied as part of this
equipment.  Corresponding Impedance Match Switching Units are likewise
supplied as part of this equipment.  The proper Antenna Assembly and its
corresponding Impedance Matching Switching Unit are installed in the aircraft,
depending on the frequency range coverage desired.  The direction of the
intercepted signal is established when the signal strength is at a minimum, or
Abstract Text
null point.  The null point of the horizontal dipole is attained when this dipole
is pointing to the direction of the signal.  The null point of the vertical dipoles
(Adcock) is attained when the supporting member for these elements is at
right angles to the line of the intercepted signal.  Therefore, when the null
point has been established the direction of the intercepted signal can be read
directly from the antenna regardless of whether the horizontal dipole or the
vertical dipoles are being used.  The antenna position for such a signal
condition is indicated to the operator by the Autosyn System.  Rotation of the
antenna to establish the null point of the intercepted signal polarized in the
horizontal plane or in any plane between the horizontal and 60º to the
horizontal.  The vertical dipoles respond to intercepted signals which are






Radio Applications, RadarTitle Text
AnonymousAuthor Text
Third Commonwealth and Empire Conference on Radio for Civil Aviation,
C.E.R.C.A., vol. 45, no. 21, His Majesty's Stationery Office, London; 1945.
Source Text
UK, radar, navigationKeyword Text
A detailed official report of the conference held under the auspices of the
Ministry of Civil Aviation.  The main recommendations can be summarized
under the following headings:  (a) Proposals for civil radio airworthiness
requirements.  A specification was adopted and will be recommended for
international approval.  (b) Preferred standards for radio cases and mountings
and aircraft radio power supplies, also covering such items as plugs and
sockets, coding of wiring, etc.  Recommendations to the International Air
Transport Association.  (c) Radio systems for immediate installation on
international air routes.  Detailed recommendations concerning equipments
for communication, aids to navigation, aids to final approach, airways and
area control, collision warning, approach and airport control and aids to
rescue operation.  (d) Services required of standard radio aids, this being
mainly a requirement (operational) specification for the devices described
under (c).  (e) Radio systems recommended for international standardization.
General suggestions on the devices described under (c), but not available for
immediate installation.  (f) Proposals for aeronautical frequency allocations,
covering pulsed radar navigational aids, localizer and glide-path frequencies,
radio altimeters, etc.  (g) Draft program of radio development for civil aviation.
Allocation of future development work to the participating countries.
Agreement was also reached on the examination, certification and licensing






Status of High-Frequency Developments at TelefunkenTitle Text
AnonymousAuthor Text
(German: Telefunken) See: Field Information Agency, Technical, Joint
Intelligence Objectives Agency, Section No. 677, Report No. 176; 1945.
Source Text
German, HFKeyword Text





Technical Report on UKW PE e 1 Direction-Finding ReceiverTitle Text
AnonymousAuthor Text
Enemy Equipment Intelligence Service Report No. 9-18, Hdq. 9th Army,
Detachment No. 9.  See also Department of Commerce PB1585; 1945.
Source Text
DF, foreign, radio sonde, VHF, German (?)Keyword Text
Description of direction-finder receiver used to direction find Radio Sonde
equipment.  It is a 7 tube superheterodyne operating in the frequency
spectrum of 83 to 100 mc/s.  It is battery operated and easily portable, well
constructed and compact.  Sensitivity and selectivity are good.  No
comparison was made with U.S. Army equipment.  Details of technical
characteristics and operation of equipment are given.  The report includes






Development of Aircraft Instrument Landing SystemsTitle Text
Buttner H. H. and Kandoian, A. G.Author Text
Federal Telephone and Radio Corporation, Newark, New Jersey, reprinted
from Electrical Communication, vol. 22, no. 3, 1945.
Source Text
Keyword Text
Editor's note: Aircraft and ground two-way radiotelephone communication and
radio range systems of navigation--two fundamental contributions of radio to
aviation--were achieved relatively early in the history of air transportation.  A
third contribution--instrument landing of airplanes--is reviewed in this paper.
Work of major importance was done by Diamond and Dunmore of the U.S.
Bureau of Standards in the years 1928-30.  Since 1938, extension of their
work to a practical conclusion has been the privilege of the Federal Telephone
and Radio Corporation (including a predecessor company, the International
Telephone Development Company), a subsidiary of the International
Telephone and Telegraph Corporation, with contributions from its associate
companies.  Recent experiences under actual operating conditions with
numerous airport installations, both fixed and mobile, have produced
extensive information on the effects of reflections of radio waves and their
control in air navigation work.  The complete practicability of the present
instrument landing system has been confirmed.  An engineering paper on this
subject is being prepared by Sidney Pickles for early publication in this
journal.  (Abstract taken from editor's note, technical report, English






Flight Test of Navy Type X-DBA Radio Direction Finder on B-24J AircraftTitle Text
Buttner, H. H.Author Text
National Defense Research Committee Report No. 936-4.  See also
Department of Commerce PB14348; 1945.
Source Text
DBA, airborne, B-24Keyword Text
The series of tests described in this report were conducted for the purpose of
determining the feasibility of using a type X-DBA Radio direction finder on a B-
24J bomber.  The component parts of the direction finder are given, and
results of tests shown in four graphs.  Data secured during these tests
indicate that less accuracy in the bearing pattern can be expected as the






Telecommunications and Ionospheric ResearchTitle Text
Deutsche ReichspostAuthor Text
British Intelligence Objectives Sub-Committee, Microfilm Reel No. FD 734/46,
Frames 1-303; BIOS/DOCS/134 X; See also Department of Commerce PB
L90173; 1938-1945.
Source Text
UK, German, ionospheric research, ionosphereKeyword Text
Microfilm reel containing 269 frames of interest, contains both English and






Short-Period Fluctuations in the Characteristics of Wireless Echoes from
the Ionosphere
Title Text
Eckersley, T. L. and Farmer, F. T.Author Text







Transmission Lines Antennas and Wave GuidesTitle Text
King, R. W. P., Mimno, H. R., and Wing, A. H.Author Text
Transmission Lines Antennas and Wave Guides, McGraw-Hill Book
Company, Incorporated, New York City; 1945
Source Text
DF, transmission linesKeyword Text
Included in this reference is a brief mention of direction finding.  (Written for






Horizontal Field Patterns of Very-High Frequency Unsymmetrical
Localizer Antenna Arrays
Title Text
Koehler, H. W.Author Text
Civil Aeronautics Administration, Technical Development, Report No. 36; 1945.Source Text
VHF, localizer antennaKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Direction Finders, Beacons, Etc.Title Text
Lorenz, C.Author Text
(German: A.G., Berlin-Tempelhof); FIAT Microfilm Reel No. B0323, Frames
2681-3306; See also Department of Commerce PB L74005; 1941-1945.
Source Text
German, radar DF, landing system, beaconKeyword Text
This FIAT Microfilm reel consists of pamphlets and manuals on radio and
radar direction-finding and landing equipment and radio beacons.  The
manuals contain descriptions, operating and maintenance instructions,
photographs, drawings, parts lists, wiring and circuit diagrams.  Individual
items are listed and are available separately by frame number groupings.  No
translations; all content is in German.  (Written for this publication by
Southwest Research, technical report including miscellaneous government







Special Aspects of High-Frequency, Flexible Balanced CablesTitle Text
Marchand, N.Author Text




This paper discusses the construction of a number of different types of solid
dielectric flexible balanced cables, some advantages and disadvantages in
their use, and a number of testing methods that have been used in their






Report on Experiments and Present State of D/F GearTitle Text
MeyerAuthor Text
(German: N.V.K.); 1945.Source Text
German, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Report on the Fernmeldetechnisches Entwicklungslaboratium and
Interrogation of Dr. H. Kimmel
Title Text
Mullet, L. B., et al.Author Text
Department of Commerce PB76; 1945.Source Text
German, DF, interrogation, Kimmel, SuselKeyword Text
Account of work being done by Kimmel at Olching (near Munich).  He was
mainly concerned with design and small-scale production of test and
measuring gear; RC oscillator, pulse and signal generators, high frequency
attenuator, absorption wavemeters, diode voltmeters, calibrated receivers.
Other problems worked on by Dr. Kimmel were: a proposed AL aerial system;
direction finding system known as "Susel"; regulated output receivers;
indicator for 50 c/s phase difference measurements; and a time modulation






Radiolocation-II, History of Its DevelopmentTitle Text
Smith-Rose, R. L.Author Text
National Physical Laboratory (British).  See Wireless World, pp. 66-70; 1945.Source Text
radar, UK, history, DF, ionosphereKeyword Text
The technical information contained in this article was released by British
censorship.  In view of the fact that the U.S. War Department has not yet
permitted an official release on the subject of radar, none of the facts in this
article are to be construed as relating to American equipment.  Radar had its
origin in the research incident to the discovery of the Heaviside layer during
the years 1924 and 1925.  Altimeters were made which used reflected radio
waves to measure the altitude of an airplane.  The beginning of true radar
dates from the observation that an airplane flying near a transmitter caused
"beats" in the received message.  On a wavelength of 5 meters over a path 12
miles long, the amplitude of the beat varied from about ± ½ db up to 10 db on
some occasions, and at all times when this occurred an aircraft was found to
be flying at various distances up to 2½ miles away and at heights up to 500
ft.  The period of the beats varied from 5 to 15/sec; and that is to be compared
with the calculated value of 11/sec for an aircraft flying directly toward the
receiving aerial at a speed of 60 mph.  It was clearly established 10 years ago
that radio waves reflected from aircraft in flight could be detected with suitable
receiving equipment on the ground.  The paper traces the history of
radiolocation to the beginning of the present war, reviewing the work done, as






Reports on Aerology, Airborne Radar Development, Direction Finding,
etc. 1941-1945
Title Text
U.S. Signal CorpsAuthor Text
Department of Commerce PB84898; 1945.Source Text
radar, history, German, DF, radioKeyword Text
1262 Frames, with text in German.  This microfilm reel contains the following
material: (a) reports on aerology; (b) reports on airborne radar development
and tests; (c) an English translation of a dissertation entitled "speed of
propagation, characteristic impedance and damping of electromagnetic waves
in dielectric cylinders" and an article from the Reichsamt für Wetteidienst on
direction finding of atmospheric disturbances for meteorological purposes.
Micro SIG IS 15.  (Science or engineering abstract, technical report including
miscellaneous government published material, German language/abstract,






Technical Manuals Dealing with Aircraft Radio and Radar EquipmentTitle Text
U.S. Signal CorpsAuthor Text
Department of Commerce PB84887; 1945.Source Text
radar, German, DF, airborneKeyword Text
1589 Frames; This microfilm reel contains technical manuals for the FU G
102A, 212, 216, 217 and 220 aircraft radio equipment and for the "Dete II" and
"Wassermann" airborne radar equipment, as well as reports on the "Neptun"
airborne radar and the "Nürnberg" and "Gleichenberg" procedures.  Micro SIG
IS 4.  (Science or engineering abstract, technical report including
miscellaneous government published material, German language/abstract,






Airborne Radio Apparatus FuG 24Title Text
AnonymousAuthor Text
(German) See;  Air Document Index No. R2097 F356; January 1945.Source Text
German, airborne, navigationKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






DF Adapter for Monitor Receiver FuG 351, KorfuTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Japanese Electronics - Radar, Radio Direction Finding, Navigational AidsTitle Text
AnonymousAuthor Text
USN, Navy Operations, Photo Intelligence, Report No. 16; January 1945.Source Text
Japanese, DF, navigationKeyword Text









USN, BuShips: 242A; January 1945.Source Text
Navy, nomenclatureKeyword Text





Preliminary Instruction Book for C2100G Direction FinderTitle Text
AnonymousAuthor Text
Radio Research Laboratory Report No. 411-1B-9D.  See also Department of
Commerce PB 14414; January 1945.
Source Text
C2100, VHF, UHF, airborne, APA-24Keyword Text
This report contains sections on general description, installation and
adjustment, operation, theory of operation, and maintenance of this
equipment.  This airborne direction finder is designed to give sharply defined
null directional characteristics on signals of either horizontal or vertical
polarization over a frequency range of 60 to 750 mc.  Photographs of parts,
schematics, block diagrams, azimuthal patterns, a table of replaceable parts
are included in this publication.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






Radio - Direction Finding - VHF Shore Type 20-100 MC. - Model XCZ
Development of - NRL Problem S989R-C-Interim Report on
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69(342g) C-342-169; 3 January 1945.Source Text
VHF, DF, XCZ, NavyKeyword Text





Tests of Loop Antenna Adaptation to LoranTitle Text
AnonymousAuthor Text
NRL, Letter Report No. C 342/12-8; 3 January 1945.Source Text
loop, loranKeyword Text









NRL Report No. RS 027229; 7 January 1945.Source Text
German, Navy, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Radio Research Laboratory Report No. 411-1B-9B.  See also Department of
Commerce PB 14413; 8 January 1945.
Source Text
C2100, VHF, UHF, airborne, APA-24Keyword Text
The C2121 adapter kit contains an electric motor drive unit to replace the
hydraulic drive, a transformer and switch unit to cover the range 60 to 450 mc,
and extension rods to widen the range of the low frequency antenna down to
60 mc for the C2100 direction finder equipment.  The C2122 kit is the same
as the above except that it includes a second transformer and switch unit for
the frequency range 100 to 750 mc.  The instruction book contains
information on installation, operation, theory, and maintenance of these
modification kits, and is illustrated with photographs, schematics, and
drawings.  The instructions also contain information on the operation of the
assembled C2100 airborne direction finder.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Radio Set SCR-502Title Text
AnonymousAuthor Text
US Army, War Department, Technical Manual No. 11-256.  See also
Department of Commerce PB21918; 8 January 1945.
Source Text
SCR-502, HF, AdcockKeyword Text
Radio set SCR-502 is a semiportable radio direction finder (RDF), designed
for ground station operation.  The frequency range is from 1.5 to 30 mc, using
two fixed U-Adcock antenna arrays.  Instantaneous visual azimuths are
indicated on the screen of a 5-inch cathode-ray tube by means of deflection
coils driven in synchronism with the motor-driven goniometer.  Provision is
made for simultaneous aural monitoring of the received signal.  Azimuths may
be read directly from the illuminated 360º azimuth scale, for both cw and am
signals.  The manual contains sections on description, installation and
operation, functioning of parts, maintenance, and supplementary data.  It is







Installation, Orientation, and Operation of the German Radio Direction
Finding Receiver E.P. 2a
Title Text
AnonymousAuthor Text
(German: GLZ) See: Department of Commerce PB2316; 15 January 1945.Source Text
German, DFKeyword Text
This report consists of 5 reports of the Technical Liaison Division:  1.
Installation, orientation, and operations of the German radio direction finding
receiver E.P.2a. 1945.  12 pages, including diagrams.  2. German ground
VHF intercept receiver, FuHEv (Serial #1612/brd/42). n.d. 8 pages, including 6
photographs and circuit diagram.  3. Translation of technical manual D782/5
on operation and maintenance of field relay repeater.  1944.  9 pages,
including photographs and diagrams.  4. German mine detector, Berlin 40
Type B Nr. 0480; manufacturer unknown.  1944, 6 pages, including
photographs and wiring diagram.  5. German replacement part kit for field
telephones and switchboards.  1944, 4 pages, including photographs.
(Science or engineering abstract, technical report including miscellaneous







Radio - Direction Finding - Malfunctioning of Automatic Direction
Finders with ASE, ASB, ASD, ASG-NRL Problem A14R-APS - Priority A-
3, Interim Report Covering ASB Interference
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69(342a:RAP) C-342-108; 15 January 1945.Source Text
DF, Navy, interferenceKeyword Text





Proposal for UHF/DF for Use with MAR or RDR EquipmentsTitle Text
AnonymousAuthor Text
Radio Corporation of American, Camden, New Jersey, Proposal No. AS-5894-
G; 17 January 1945.
Source Text
UHF, DFKeyword Text









USN, Naval Air Attache, London, Report No. A-353-S-45; 20 January 1945.Source Text
FV5, VHF, UKKeyword Text









Federal Telecommunications Laboratories, Nutley, New Jersey, Report: TM
99, 99A, and 99B; 25 January 1945.
Source Text
DAQ, shipboard, loop, crossed loop, HF, senseKeyword Text
The reports give a resume of tests performed in relation to sense problems







German Radio Direction Finder Fu.P. Ger.a/b Manufacturer:  probably
Lorenz, 1942, Frequency Range 75-3,750 Kcs. 4000-80 Mtrs
Title Text
AnonymousAuthor Text
Signal Corps, Enemy Equipment Intelligence Service, Report No. 11; 27
January 1945.
Source Text
German, MF, LFKeyword Text





Japanese Radar and D/F InstallationsTitle Text
AnonymousAuthor Text
Joint Electronics Intelligence Agency, Report No. 7488; 31 January 1945.Source Text
Japanese, radar, DFKeyword Text





Radio - Direction Finding - Installation of Model DBF in a DAW Mobile
Trailer - NRL Problem S408.1T-C - Priority A-1 - Final Report on
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69(342f) C-3420164; 31 January 1945.Source Text
DAW, HF, trailer DF, DBFKeyword Text





Specification of Atmospherics Direction Finder, N.P.L. Pattern Mark IITitle Text
AnonymousAuthor Text
National Physical Laboratory (British) Report; 31 January 1945.Source Text
sferics, atmospherics, weather, UKKeyword Text





Aircraft D/F Equipment; Recent DevelopmentsTitle Text
Bovill, C. B.Author Text
Wireless World, vol. 51, pp. 14-16; January 1945, and pp. 39-42; February
1945.
Source Text
airborne, Marconator, loop, DF, indicatorKeyword Text
ABSTRACT NO. 1:  Describes a typical aircraft D/F using a loop and a sense
antenna for unilateral bearings.  Presentation of bearings is visual using
crossed meter needles or a cathode-ray tube.  ABSTRACT NO. 2:  A
switched cardioid system is usually employed with a receiver of very high
sensitivity but the installation is still subject to several inherent errors.
Recent improvements include the use of the gyro-magnetic master compass
which is highly accurate and can be placed in any part of the aircraft.  Visual
indication of loop nulls is used as high noise level prohibits aural detection.
The "Marconator" of Marconi's Wireless Telegraph Co. is a semi-automatic
direction finder with a high mechanical accuracy.  Bearings can be taken with
high precision in a very short time due to the elimination of several operations
necessary with standard D/F equipment.  (Abstract No. 1 - Univ. of Illinois






Installation of Directional Loop Antenna Pr-15 Ln 28 699 for AircraftTitle Text
BraakeAuthor Text
(German: Lorenz) See:  Air Document Index No. R2886 F812; January 1945.Source Text
German, loop, DFKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German








Tech. Wet. Tijdschr., vol. 14, pp. 6-13; 29-41, and 63-72; January-March, April-
June, and July-September 1945.
Source Text
history, Flemish, foreignKeyword Text
Summarizes theory and practice up to year 1941.  (Univ. of Illinois abstract,






Circular Loop Antennas at High FrequenciesTitle Text
Carter, P. S.Author Text
Radio Corporation of America, Camden, New Jersey, Report 895-31; 10
January 1945.
Source Text
loop, circular loop, theoryKeyword Text





The Design of Directional Aerial ArraysTitle Text
Cooper, V. J., and Green, E.Author Text
Marconi Review, vol. 8, no. 76, pp. 12-23; January/March 1945.Source Text
directional arrays, antenna, DFKeyword Text
Concluding part of article dealing with a method of designing aerial arrays to
give predetermined polar curves of field strength.  For previous portion of






Instruction Book for the M4502, M2300, M4504, M3000 (AN/APA-17)
Systems
Title Text
Harbury, P. L.Author Text
Radio Research Laboratory Instruction Book No. 411-IB-51; 25 January 1945.Source Text
APA-17, instruction book, M3000, M4500, M2300Keyword Text





Scattering of Radio Waves by Metal Wires and SheetsTitle Text
Horner, F.Author Text
National Physical Laboratory (British) Report No. RRB/C.110; 1 January
1945.  See also Proc. IEE(London) Part III, vol. 96, pp. 333-340; July 1949.
Source Text
UK, reradiation, scattering, Adcock, UHFKeyword Text
ABSTRACT NO. 1:  The paper describes an experimental determination of the
usefulness and limitations of elementary theory in estimating scattered fields
from metal wires and sheets, treated as passive scattering elements.  This
problem is of interest in assessing site errors in direction finding.  Formulae
are derived for the scattered fields using the transmission line equations for
wires and simple diffraction theory for sheets.  A method is described for the
measurement of scattered fields.  A conventional rotating-H adcock direction
finder is used and results at a wavelength of 30 cm are shown to be in fair
agreement with the elementary theory.  The results indicate that at
wavelengths of this order it will, in general, be permissible to neglect
resonance effects in sheets greater than a wavelength in width, normal to the
electric field, and in wires more than a few wavelengths long, if they are not
very thin.  It is concluded that scattered fields may normally be computed
from elementary theory to an accuracy sufficient for site error work.
ABSTRACT NO. 2:  Formulas for the scattered fields are derived, using
transmission-line theory for wires and diffraction theory for sheets.
Measurements of the scattered fields have been made at a frequency of 600
mc, using a direction finder as the indicating instrument; the results are in
substantial agreement with theory.  For wires of the order of 1 mm in diameter
and more than 5λ long, resonance effects at 600 mc are small.  Such effects
are negligible in sheets whose dimension normal to the electric vector is











National Physical Laboratory (British) Report No. RRB/C.12; 31 January 1945.Source Text
aural null, accuracy, UKKeyword Text





Report on Flight Tests Carried Out on U.H.F. C/R D/F Equipment Type
FV5 at R.A.F., Waddington
Title Text
Mackintosh, J. E.Author Text
Royal Aircraft Establishment, Ministry of Aircraft Production (British) Report;
Technical Note No. RAD 265, January 1945.
Source Text
FV5, UK,  airborneKeyword Text





Medium Frequency D/F AntennaTitle Text
Martin, D.Author Text
Bendix Radio Engineer, vol. 1, no. 3, pp. 1-4; January 1945.Source Text
MF, DF, spaced loop, polarization errorKeyword Text
Description of modified spaced loop antenna system which eliminates
polarization error in ground station direction finding at medium frequencies.










Elect. Engng., vol. 64, no. 1, pp. 1-13; January 1945.Source Text
ground circuits, earth currents, earth constants, DFKeyword Text
ABSTRACT NO. 1:  An analysis of the behavior of earth currents as
influenced by soil resistivity, current frequency, and size and shape of the
electrodes.  Parts II-V of this article appear in the February-May issues of the
same publication, and deal with power-engineering aspects of the subject of
grounding.  ABSTRACT NO. 2:  Expressions are developed for the resistance
of simple geometric shapes of single and multiple electrodes and for the field
surrounding them.  In considering soil heating the steady state and transient
condition are treated separately.  The effect of conductors such as pipes in
extended earth fields is considered, and the impulse characteristics of driven
rods and buried wires are calculated.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Science or engineering abstract, trade journal,






Test Report (Field Division) Flight Tests of an AN/APA-24 Antenna with
Electric Drive
Title Text
Whitby, O. W.Author Text
Radio Research Laboratory Report No. 411-TR-49; 11 January 1945.Source Text
APA-24, airborneKeyword Text







An Improved Atmospherics Direction FinderTitle Text
Adcock, F., and Clarke, C.Author Text
National Physical Laboratory (British) Report No. RRB/c.117; 28 February
1945.
Source Text
sferics, atmospherics, UK, HFKeyword Text





Survey of Airborne Direction FindersTitle Text
Allison, J. L.Author Text
OSRD-5038, Service Project AN-22; 15 February 1945.Source Text
airborne, DFKeyword Text









Federal Telecommunications Laboratories, Nutley, New Jersey, Technical
Memo No. 111; ca February 1945.
Source Text
HF, UK, goniometer, NDRCKeyword Text
A report on a high-frequency inductive potentiometer for use in the calibration
of inductive goniometers for the frequency-range 1.5 to 30 Mc/sec was
received from the National Physical Laboratory in England  through Division
13 of NDRC.  This report covered briefly the mechanical construction, the
electrical characteristics, and the use of the potentiometer.  A potentiometer
was not available from the British, so it was necessary to construct one in our
own laboratories.  Detail drawings and photographs of the British unit were not
available, and the actual construction was not known.  It appeared that it was
hand-made, would be difficult to service, and would require careful handling.
Accordingly, an entirely different mechanical design was made for the
potentiometer constructed in the laboratories.  After the construction of two
potentiometers in our laboratories, a British model was obtained through the
courtesy of Dr. Ross of the B.C.S.O.  It seemed desirable to compare the
performance of the two designs.  After calibrating the potentiometers by
precision direct-current-resistance measurements, this comparison was made
with the use of a low-frequency and a high-frequency goniometer, a modulated
signal generator, a receiver, and a power-output meter.  A tone-modulated
signal of the desired radio frequency was supplied to the potentiometer from
the signal generator.  The field coils of the goniometer were connected to
selected voltage taps on the potentiometer.  The position of the null for each
voltage ratio was determined by manually setting the rotor for the minimum
audio power output from a tuned receiver coupled to the rotor.  The quality of
the null was determined by noting the angular difference between the two
points on either side of the null for a voltage output from the rotor teen times
the voltage at the null position.  The observed electrical characteristics of our
Laboratory design were equally as good as those of the British design; the






Radio as a Means to Flying SafetyTitle Text
AnonymousAuthor Text
(German) Halle A.D. Saale.  Luftnachrichtenschule.  See Department of
Commerce PB51280; February 1945.
Source Text
German, navigation, fix, locationKeyword Text
Seven different methods to determine plane position, airfield location, or
direction are described in summary fashion and explained with the help of






Radio Equipment for the Me 262Title Text
AnonymousAuthor Text









Radio Set SCR-658Title Text
AnonymousAuthor Text
U.S. Army, War Department Technical Manual 11-1158A.  See also
Department of Commerce PB41255; February 1945.
Source Text
SCR-658, portable, weather, wind speed, UHFKeyword Text
Radio set SCR-658 is a portable meteorological radio direction finder
designed to operate as part of a system to secure wind direction and speed.
When used with a frequency modulated radiosonde, the system also
furnishes data concerning humidity, temperature, and pressure at various
altitudes above the ground.  A directional antenna, antenna switch, a portion
of the receiver, and the cathode-ray tube indicator make up the RDF portion of
the radio set.  To obtain the humidity, pressure and temperature data, the
output of the f-m channel of the receiver is fed to the external radiosonde
recording equipment where the results are recorded on a moving paper chart.
The receiver has a tuning range of 387 to 407 megacycles, with the normal
operating frequency of the system at 397 mc.  This equipment may be
operated from any 115 or 230 volt, 50-70 cycle a-c source.  Photographs,
drawings, charts, diagrams and a parts list are included.  (Science or
engineering abstract, technical report including miscellaneous government







Radio - Direction Finding - Contract NXsr-45457 - Direction Finder for




NRL Letter:  No. C-S67/69(342: ATY)C-342-81; 3 February 1945.Source Text
DAX, Marine Corp, NavyKeyword Text





Homing on Transmissions in the Frequency Band 1500-10,000 Mc.sTitle Text
AnonymousAuthor Text
Radio Countermeasures Board, (British) Joint Electronics Intelligence Agency
Report No. 8005; 7 February 1945.
Source Text
UK, homing, UHF, SHFKeyword Text





Radio - Model DAW-2 - Report on Results Obtained withTitle Text
AnonymousAuthor Text
U. S. Navy, Bureau of Ships; 8 February 1945.Source Text
DAW, HF, trailer, NavyKeyword Text









NRL, Letter No. C-S67/69(342 MJS)C-342-137; 9 February 1945.Source Text
DBF, shipboardKeyword Text





Additional Information on German Direction Finding Receivers E.P.2a
and TP(LM)6/315: Comparison with SCR-206 in Tactical Operation;
Adaptation for Use in Truck; Translation of Technical Manual on E.P.2a
Title Text
AnonymousAuthor Text













U.S. Navy, Counselor of U.S. Embassy, Ottawa, Canada; 12 February 1945.Source Text
nets, NavyKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Navigational Aids Available to G.B. Flying Boats Bases in S. Ceylon and




Army Air Force, Headquarters, S.E. Asia Ceylon: Operations Research
Section.  See also NRL Report No. RS 0014488; 14 February 1945.
Source Text
navigation, flying boat, ArmyKeyword Text





Radio - Direction Finding - Medium Frequency Model DAK-3
Performance Investigation of Installation on the USS SEMMES (AG24) -
NRL Problem S80IR-C - Priority A-1 - Report on
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69(342:SRG)C-340-28/45; 15 February 1945.Source Text
DAK, MF, shipboardKeyword Text





Radio - Direction Finding - Model DAK - Method of Phase Aligning and
Measuring Balance:  Problem S801R-C
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69(301B)C-342-155; 20 February 1945.Source Text
DAK, phase balance, channel balanceKeyword Text





Radio - Direction Finding - Model DAB - Investigation of Errors in,
Interim Report on NRL Problem S502T-C
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69(342:AGL)C-342-19/45; 24 February 1945.Source Text
DAB, spaced loop, errorKeyword Text





Shipboard High Frequency Direction FinderTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey; Proposal No.
305; 26 February 1945.
Source Text
shipboard, HFKeyword Text









NRL; Letter No. C-S67/69(342) C340-48/45; 27 February 1945.Source Text
XCZ, antennaKeyword Text









USN, Naval Air Station, Banana River, Report No. TED BAK 3144-13; 27
February 1945.
Source Text
SCR-269, airborne, Navy, calibrationKeyword Text





Correlation of D.F. Errors with Ionospheric ConditionsTitle Text
AnonymousAuthor Text
Bi-Monthly Progress Report No. IRPL-G4, National Bureau of Standards
(Centralizing Laboratory), Stanford University, Harvard University, University of
Puerto Rico, C.I.W. College--Alaska, January/February 1945.
Source Text
Keyword Text
This report describes the progress of the work at the five cooperating
laboratories on the effects of ionospheric conditions on direction-finder
indications.  Separate progress reports of the other four cooperating
laboratories are attached hereto.  The part of this report representing analysis
work done at the IRPL deals mainly with the following:  (a) A day-by-day
analysis of bearings taken over a 3100-km path using an automatic recorder.
(b)  Attempts to correlate probability of occurrence of good bearings over
several paths with total probability of propagation over that path by various
possible modes, including the effect of sporadic-E (Es). The eventual objective
as such an approach is to develop a technique of evaluating bearings taken
anywhere by using proper methods of correlating with predicted ionospheric
data.  (Abstract taken from author's opening paragraphs, technical report,






Aircraft D.F. Equipment:  The 'Marconator'Title Text
Bovill, C. B.Author Text
Wireless World, vol. 51, pp. 39-42, February 1945.Source Text
Marconator, UK, Marconi, loop, airborneKeyword Text
Describes the "Marconator" which is a typical rotated-loop type d.f. with cam
correction for quadrantal error.  Automatic insertion of the plane's true bearing
is provided to give the operator a direct reading of the true bearing to the
transmitter.  (Univ. of Illinois abstract, formal literature, English






The Experimental Use of an Aperiodic Capacitive Radio goniometer with
a Remote Crossed-Loop D/F Aerial, Frequency Range 300-600 Kc/s
Title Text
Bray, W. I., Lillicrap, H. G., and Ewen, A. B.Author Text
General Post Office (British) Radio Report No. 1284; 2 February 1945.Source Text
goniometer, capacitive goniometer, crossed loop, MF,
LF, UK
Keyword Text





Blind Approach SystemsTitle Text
Brice, D.Author Text
Aeroplane; pp. 165-167; 9 February 1945.Source Text
beacon, navigation, ILS, landing system, airborneKeyword Text
A description of the Standard Beam Approach, which is one of the most
successful methods of blind approach and landing.  The Radio Range and
Radio Compass are also briefly described, and it is suggested that radar and
other war equipment will do much to increase reliability of air transportation.
With the S.B.A. equipment described (made by the Standard Electrical
Company and used by the RAF), a safe landing can be made with a
horizontal visibility of 100 yd and a cloud base of 100 ft.  It consists of three
radio beacons and a visual dashboard indicator.  The Main Beacon and Inner
Marker Beacon are at the ends of the runway and an Outer Marker Beacon is
located two miles past the inner marker.  The Main Beacon transmits
(through vertical aerial and reflectors) dots on one side and dashes on the
other side of the approach.  The signals combine to form a 2½º to 4º
approach beam.  A set of maneuvers in combination with the radio signals
enable the pilot to pass over the airport, turn, reapproach accurately, and land
safely.  The illustration shows one approach.  Detailed instructions are
included in the article.  (Science or engineering abstract, formal literature,






Model Day Direction FinderTitle Text
Clark, T. H.Author Text
Federal Telecommunications Laboratories, Nutley, N. J., Technical Memo:
No. 110; 4 February 1945.
Source Text
DAY, marine, Marine Corp.Keyword Text
This memorandum describes the Model DAY direction finder which is being
developed in the Federal Telephone & Radio Laboratories for the Navy
Department, Bureau of Ships, intended for use by the U.S. Marine Corps in






A Visual Display System for CSB (Close Support Unit)Title Text
Cowan, C. L. And Pagel, H. J.Author Text
Massachusetts Institute of Technology, British Branch, Radiation Laboratory,
Reference No. 74; 12 February 1945.
Source Text
DFKeyword Text









Radio Research Laboratory Report No. 411-158.  See also Department of
Commerce PB14210; 17 February 1945.
Source Text
DF, errorKeyword Text
Direction finders with continuously rotating antennas and azimuthal scope
presentations are inaccurate when used to locate rotating beam transmitters
since the variation of the field strength at the receiver causes each curve
drawn on the scope to indicate a false direction.  This report gives two ways
of overcoming the difficulty, by rotating the receiving antenna at a high speed







Report on the Flight Investigations of Suitable HF/DF Collector Locations
on a PV-1 Navy Patrol Bomber
Title Text
Goldstein, M. K. And Green, J. W.Author Text
NRL Report No. R-2469.  See also Department of Commerce PB2872;
February 1945.
Source Text
HF, NRL, XCM, PV-1, airborneKeyword Text
This report evaluates the suitability of available collector locations for a
spinning loop type of high frequency direction finder Model XCM (1.5 to 30
mc/s) on a PV-1 aircraft.  One topside and one bottom side location for the
HF/D/F collector were considered practical and D/F calibrations were
obtained for both locations over the complete frequency range.  In both
locations, good D/F bearing curves were obtained from 1.5 to 6 mc/s while
erratic bearing behavior occurred from 6 to 30 mc/s.  The erratic behavior was
attributed to electrical resonances of the aircraft structure and to the fixed
topside service antenna resonating within the 6 to 30 mc/s frequency range.
The corrective recommendations are also given in the report.  A diagram of






Instruction Book for the M4502 Microwave Spinner and Associated
Equipment for the M2300 D-F System and for the M4504 Microwave
Spinner and Associated Equipment for the M3000 (AN/APA-17) D-F
System
Title Text
Harbury, P. L.Author Text
Radio Research Laboratory Report No. 411-1B-50.  See also Department of
Commerce PB 14377; 24 February 1945.
Source Text
M2300, M3000, M4500, APA-17, microwave DF, handbookKeyword Text
M2300 and M3000 are direction finding systems which enable an observer to
determine the direction, sense, polarization, and frequency of a received
signal.  This handbook, prepared by Harvard University under contract with
NDRC, gives information on the construction of the M4500 spinner and relay,
R-f performance, operation, associated equipment, installation of the M4502,
installation of the M4504 antenna for the M3000 (AN/APA-17(A)) D-F system,
and maintenance.  Diagrams, charts, and photographs are included.
(Science or engineering abstract, technical report including miscellaneous







Navy Type DAB-3 High Frequency Direction Finder; Observed Bearing
Errors
Title Text
Kilpatrick, E. L.Author Text
US Coast Guard: Report No. 815; 12 February 1945.Source Text
DAB, spaced loop, error, Navy, HFKeyword Text





Joint Direction Finding ProcedureTitle Text
Meyers, G. B. And Mac Kay, D.Author Text
(JANP 108).  Joint Communications Board, Washington, D.C.  See
Department of Commerce PB13473; 27 February 1945.
Source Text
procedure, net, operations, DF, tip, flashKeyword Text
This pamphlet provides a standardized brief, clear method of passing requests
and information pertaining to bearings, positions, and courses from a direction
finding station or net to a ship or aircraft.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Flight Tests of an AN/APA-24 Antenna with Electric DriveTitle Text
Whitby, O. W.Author Text
Radio Research Laboratory Report No. 411-156.  See also Department of
Commerce PB14208; 5 February 1945.
Source Text
VHF, APA-24Keyword Text
This report contains the results of approximately ten calibration flights made
with AN/APA-24(D/F) antennas, especially modified by the RRL for electric
motor drive.  These units were modified so as to replace the hydraulic drive
with an electric one, and so that they could be retracted against the
underside of a B-24 aircraft.  As well as flying clover-leaf patterns to get the
bearing errors of the antennas on horizontally and vertically polarized radiation
at 100 and 200 mc, considerable experimentation with the motor drive was
undertaken.  The results of the antenna calibration tests and those on the
motor drive lead to the conclusion that the electric drive is much better than
the old hydraulic system, but, if the full advantages of the freedom from error
of the bottom-mounted antenna are to be realized, a more refined method of
controlling the antenna's direction is needed.  A type of d.c. servo system is
suggested for this, and several recommendations for improving the
mechanical constructions of the antenna and its mount are set forth.  Finally,
some additional tests, that are needed to complete the work on the antenna,
are mentioned.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Bibliography of Reports on Tropospheric PropagationTitle Text
AnonymousAuthor Text
Columbia University, Report No. WPG-9; March 1945.Source Text
propagation, troposphericKeyword Text







Static Direction Finder AN/GRD-1Title Text
AnonymousAuthor Text
U.S. War Department Technical Manual No. 11-2696.  See also Department
of Commerce PB21892; March 1945.
Source Text
weather, sferics, DF, loop, LF, MF, HFKeyword Text
This weather direction finding equipment is an adaption of direction finding
principles to the end that the direction from an observer to an electrical
discharge can be measured accurately.  If two such observations are made,
the position of the discharge may then be determined by triangulation
methods.  The equipment is capable of detecting atmospheric discharges, or
"sferics," which occur at distances up to several thousand miles from the
observer.  This equipment consists basically of a loop antenna, an amplifier,
and a cathode ray tube.  This manual, prepared by the War Research
Laboratory, University of Florida, contains general information, operating
instructions and maintenance hints for the equipment.  Circuit diagrams and






VHF Homing DeviceTitle Text
AnonymousAuthor Text
Electronic Industries, vol. 4, no. 3, pp. 104-105; March 1945.Source Text
homing, Army, navigationKeyword Text
Army has developed a simple system to locate lost planes and help pilots
navigate safely to their fields; homing device is application of rotary beam







Radio - Radar Intercept, First Production Model - Problem S150.8R-C -
Installation and Test of USS SKATE (SS305) - Interim Report on
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69(342:JRA)C-340-52/45; 6 March 1945.Source Text
radar, interceptKeyword Text





Radio - Radar Intercept System - Installation of Aboard USS BOARFISH
(SS327) - Report on NRL Problem S180.1R-3
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69(342:JRA); 10 March 1945.Source Text
radar, interceptKeyword Text









NRL, Letter Report No. C-S67/69(342G)C340-75/45; 20 March 1945.Source Text
DAJ, error, indicator error, HF, AdcockKeyword Text





Radio - Direction Finding - Model DBF Type Test of Production Model -
NRL Problem S858T-C - Final Report on
Title Text
AnonymousAuthor Text
21 March 1945.Source Text
DBF, aircraft carrierKeyword Text





Standard Direction Finder MeasurementsTitle Text
AnonymousAuthor Text
National Defense Research Committee, Division 13, Draft No. 2; 21 March
1945.
Source Text
standards, DF, NDRCKeyword Text







Flight Test of Dual ADF Installation (Radio Compass SCR-269-F)Title Text
AnonymousAuthor Text
US Naval Air Station, Banana River: Report No. TED BAK 31144-12; 26
March 1945.
Source Text
SCR-269, radio compass, airborneKeyword Text





Radio - Direction Finding - Forwarding of Reports on: Encl: A. The
Statistics of Bearing Errors.  B. The Least Squares Method of Fix
Determination.  C.A. Graphical Method of Least Squares Analysis
Title Text
AnonymousAuthor Text
U.S. Navy; 26 March 1945.Source Text
fix, least squares, StansfieldKeyword Text









NRL Letter No. C-S67/69(342:FTC); 27 March 1945.Source Text
SCR-269Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Modernization of Existing Model DAJ High Frequency
Equipment - Installation Changes Covering - Interim Report on
Title Text
AnonymousAuthor Text
NRL Letter No. C-S67/69(342:RA-WM); 27 March 1945.Source Text
DAJ, HF, AdcockKeyword Text





Aircraft Direction Finder (1.5-11 Mc)Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, N. J., Technical Memo No.
113; 29 March 1945.
Source Text
airborne, HF, loopKeyword Text
This memo describes an aircraft direction finder for use in the frequency range
1.5-22 Mc.  The direction finder employs a rotating loop collector an
instantaneous bearing indicator of the cathode ray tube and a frequency






Aircraft Direction Finder 27-100 Mc/sTitle Text
AnonymousAuthor Text









Experimental Investigation of the Polarization Error of the U-Adcock




National Physical Laboratory (British) Report No. WO/NPL.12; 31 March 1945.Source Text
earth mats, Adcock, polarization error, UK, HFKeyword Text





Model CXHT Aircraft Direction Finder (28 - 100 Mc)Title Text
AnonymousAuthor Text




This memorandum describes an aircraft direction finder for use in the
frequency range 28 - 100 Mc.  This equipment is being developed for use by
the Navy Department, Bureau of Ships, under Contract NXsr-85001 and has
been coded CXHT.  (Abstract taken from author's introduction, technical






ANONYMOUS, Germany - Communications - Radio - Prisoner of War
Interrogation - Enemy Direction Finding Equipment, Signal Corps;
Enemy Equipment Intelligence Service Report: No. 8-F3; 2 March 1945.
Author Text
German, interrogation, DFKeyword Text







CXGA-M2600 Direction FinderTitle Text
Athey, S. W.Author Text
NRL Report No. RS 0014094; 20 March 1945.Source Text
CXGA, M2600, VHF, UHFKeyword Text





Preliminary Trials of D/F Outfit RU4 in H.M.S. 'SALTBURN'Title Text
Bareford, C. F., et al.Author Text
Admiralty Signal Establishment (British) Report No. M.708; 7 March 1945.Source Text
Saltburn, RU4, UKKeyword Text





Investigation of Site Characteristics Which Lead to Errors in Direction
Finders
Title Text
Clark, T. H., and Scarborough, H. G.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Report: TM
116; 15 March 1945.
Source Text
site, error, DFKeyword Text





An Interim Report on a 2.1 Frequency Band Rotating Waveguide JointTitle Text
Goddard, N. E., and Halliday, D. F.Author Text
Admiralty Signal Establishment (British) Report No. M.700; March 1945.Source Text
waveguide, UKKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Basic Errors in Direction FindingTitle Text
Heiligtag, T.Author Text
Paper published in 1923, Ajena thesis of 1922.  Published in "Jahrbuch u
Teleph," vol. 21, p. 77; 1923; Office Commanding Signal Officer; 30 March
1945.  See also NRL Report RS 37309.
Source Text
Heiligtag effect, wave interference, errorKeyword Text





 A Flush Surface Antenna of the Slot-Cavity Type Having Wide Band
Characteristics
Title Text
Lindenblad, N. E.Author Text
Radio Corporation of America, NDRC Report No. 895-32, Research Project
No. RP-260; 26 March 1945.
Source Text
surface antenna, cavity antenna, antenna, airborneKeyword Text





Effect of Buried Wires and Cables on Performance of Shore D/F
Installations
Title Text
Pilkington, E. J.Author Text
U.S. Navy Yards, Boston:  Report No. RMA-1; 6 March 1945.Source Text
site, error, earth mats, HF, DF stationsKeyword Text





Model CXHT - Aircraft Direction Finder (28-100 Mc.)Title Text
Stawton, C.Author Text
Federal Telecommunications Laboratories, Technical Memo No. 121; 30
March 1945.
Source Text
VHF, airborne, CXHT, NavyKeyword Text
This memorandum describes an aircraft direction finder for use in the
frequency range 28 to 100 Mc.  This equipment is being developed for use by
the Navy Department, Bureau of Ships, under Contract NXsr-85001 and has










Federal Telephone and Radio Corporation, Newark, New Jersey.  See
Department of Commerce PB L88635; April 1945.
Source Text
DAQ, HF, shipboard, crossed loop, instruction bookKeyword Text
This is a 185 page instruction book of a shipboard crossed loop D/F system.










Army Air Force: TO-16-40BC-714-21.  See also Department of Commerce
PB43094; April 1945.
Source Text
radio compass, Army, Air ForceKeyword Text





Radio Direction Finder and Beacon Service, Excerpts from H.O. 205 and
Navy Training Courses:  Radioman
Title Text
AnonymousAuthor Text
U.S. Navy, Bureau of Personnel.  Standards and Curriculum Division.  See
also Department of Commerce PB 28978; April 1945.
Source Text
glossary, DF, trainingKeyword Text
This pamphlet is a short discussion of the workings of radio bearings and
radio beacons.  Included is a glossary of terms used in radio direction finding.










Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
306; 3 April 1945.
Source Text
DAJ, cross modulation, antenna couplers, HF, AdcockKeyword Text





D/F Receiver E.P.2aTitle Text
AnonymousAuthor Text
Signal Corps, Holabird Signal Depot, Captured Enemy Equipment Report No.
T-13.  See also Department of Commerce PB1619; 6 April 1945.
Source Text
MF, LF, transportable, DF, foreignKeyword Text
Description, illustrated with photographs and schematic diagrams, of
characteristics and operation of a transportable D/F receiver for modulated or
unmodulated transmitters with a frequency range of 75 kc to 3,333 kc (4,000
to 90 meters).  The receiver is divided into the following subassemblies:
Receiver frame with operating controls; case containing r-f and antenna coils;
case containing mixer and oscillator coils; sharpness control capacitor;
sense control potentiometer; D/F Sense switch.  Receiver is composed of
following stages:  Antenna-section; radio frequency stage; high-frequency
oscillator stage; mixer stage; intermediate-frequency stage; regenerative
detector; audio-frequency stage.  Instructions for maintenance and a list of






G.B. 'Hookah' (Wide Band Homer)Title Text
AnonymousAuthor Text
(British) See NRL:  Report No. RS0014973; 9 April 1945.Source Text
homing, UK, HookahKeyword Text









U.S. Army Air Force Headquarters 9th Air Force, Detachment B:  Report No.
373.2; 18 April 1945.  See also NRL Report RS0015105.
Source Text
foreign, enemy intelligence, NavyKeyword Text





Final Report on Installation of Radio Compass SCR-269-F in Model PB2Y-
5 (Converted PB2Y-3) Airplane - Study of
Title Text
AnonymousAuthor Text
U.S. Naval Air Station, Patuxent:  Report No. TED PTR-31677(4); 18 April
1945.
Source Text
airborne, SCR-269, NavyKeyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Evacuated German Radio Monitoring Station at Enskirchan, GermanyTitle Text
AnonymousAuthor Text
Signal Corps, Enemy Equipment Intelligence Service Report No. 10-F17.  See
also Department of Commerce PB2281; 24 April 1945.
Source Text
German, interceptKeyword Text
This report describes and gives 4 photos of antenna equipment found at this
station from which all associated radio equipment had been evacuated.  From
the construction of the antenna systems and the building located in the
center of the single wire antenna system, it appears that this was a






Radio - Direction Finding - Measurements - Comments on Preliminary
Draft II, NDRC; Standard Radio Direction Finding Measurements
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-67/69(301B); 26 April 1945.Source Text
standards, NDRC, DF, measurementsKeyword Text









Radio Research Laboratory Report No. 411-180; 28 April 1945.Source Text
APA-24, C2100, VHF, UHFKeyword Text





C1900 VHF Homing Methods and Homing EquipmentTitle Text
Christensen, J. S.Author Text
Radio Research Laboratory Report No. 411-168; 10 April 1945.Source Text
homing, C1900, VHFKeyword Text





Preliminary Instruction Book for M6200 (AS/222/APA-17) Antenna SystemTitle Text
Clark, H. K., et al.Author Text
Radio Research Laboratory Report No. 411-IB-90.  See also Department of
Commerce PB 14365; April 1945.
Source Text
M6200, VHF, APA-17, radarKeyword Text
This antenna system includes the following:  the M6200 antenna spinner, a
direction-finding antenna to be used with the AN/APA-17 airborne direction-
finding system for obtaining bi-directional bearings on horizontally-polarized
signals in the nominal frequency range 60 to 280 mc; the M6202 remote
tuning unit; the M6203 power supply.  Photographs, drawings, schematics,






Supplementary Preliminary Instruction Book for M-6200 (AS-222/APA-
17) Antenna System
Title Text
Clark, H. K., et al.Author Text
Radio Research Laboratory Report No. 411-IB-90-A.  See also Department of
Commerce PB14368; April 1945.
Source Text
APA-17, M6200, radarKeyword Text
Material included in this report is supplementary to that contained in
Preliminary Instruction Book for M 6200 (AS-222/APA-17) antenna system
(411-IB-90) which is designed for use with the ID-80 or (ID-80A)/APA-17
Amplifier Indicator and the AN/APR-A or AN/APA-4 Receiver.  Sections in
this report are more in the nature of errata or addenda, so that subparagraphs
numbered in the original report are missing from this report if they lacked
errata or there is no supplementary material to present.  Photographs of
tuning unit and of indicator patterns of various types of received signals
obtained with the M 6200 antenna spinner are appended.  (Science or
engineering abstract, technical report including miscellaneous government







Ultra High Frequency Direction Finding Antenna Study (140 Mc - 600 Mc)Title Text
Clark, T. H. And Daubaras, E.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey:  Technical
Memorandum No. TM 122; 15 April 1945.
Source Text
VHF, UHF, DF, antennaKeyword Text





Broad-Band D.F. SystemTitle Text
Granger, J. V.Author Text
Radio Research Laboratory:  Report No. ABL 1045-MR12; 23 April 1945.Source Text
DFKeyword Text





Development of an Experimental Directive Response Homing SystemTitle Text
Hayward, R. W.Author Text




This report contains 25 pages concerning radio homing devices, direction






A V.H.F. Visual Direction Finder (Rotating Aerial Type) Providing
Immediate Indication of Sense
Title Text
Kemp, L. G.Author Text
Royal Aircraft Establishment, Ministry of Aircraft Production (British)
Technical Note:  RAD 304 (JEIA:  10492); April 1945.
Source Text
UK, VHF, senseKeyword Text





Automatic Position Indicator for AircraftTitle Text
AnonymousAuthor Text
Electronics, vol. 18, p. 180; May 1945.Source Text
API; position, fix, navigationKeyword Text
ABSTRACT NO. 1:  A description of an aircraft panel instrument which gives
continuous reading of longitude and latitude.  The device is called the API (air
position indicator).  ABSTRACT NO. 2:  One reason for the success of the
bombing raids on Japan is the use of an automatic position indicator that
gives continuous indications of latitude and longitude while in flight.  These
are shown on the instrument panel compass dial shown in the illustration.
The unit was developed by engineers of Eclipse-Pioneer Division of Bendix
Aviation Corporation in cooperation with the Army and the Navy air forces.
The air position indicator, called API, combines the rotational speed of the
true airspeed pump with the direction signal from the compass and produces
continuous indication of the air plot in latitude and longitude.  Proper
application of the wind vector (the distance by which the air mass has moved
over a specified period of time) to this air position yields ground position.  The
readings of latitude and longitude appear on the two drum-type counters,
which are initially set to the proper latitude and longitude of the take-off point
and can be reset anytime when passing over a check point in flight.  The
indicator, more specifically called the computer, also registers total air miles
traveled and has a compass dial and pointer which must necessarily indicate
heading with respect to true north.  Operation of the instrument consists of
checking the compass, energizing the API, and setting the counters to the
proper latitude and longitude before take-off.  During the take-off run, the true
airspeed pump begins to operate at about seventy or eighty miles per hour,
and the API then swings into operation.  Magnetic north variation must be set
in manually a degree at a time as the flight progresses, in order that the
compass input reference is true north for resolution into geographic
coordinates.  Wind can be determined by the API itself by noting the
difference in air position as read on the API and ground position as
determined by a check point, after flying for about forty minutes from a point
where the API was set to ground position.  The wind thus determined can be
used for future flying.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No.






Calibrations of Shipboard Direction Finders (DAE, DAK, DAU)Title Text
AnonymousAuthor Text
U.S. Navy Bureau of Ships.  See Department of Commerce PB17727; May
1945.
Source Text
DAE; DAK, DAQ, DAU, shipboard, Navy, crossed loop, MF,
HF, calibration, training
Keyword Text
This publication contains a general exposition of calibration procedures for
medium frequency and high frequency shipboard direction finders and was
written primarily for calibration crews and other personnel concerned with that
type of work.  The instructions are set forth under the following headings:  I.
preparations for calibration; II.  calibrating facilities required (including
personnel); III.  adjustment of sense capacitor (DAQ/DAU); IV.  high
frequency direction finder procedure.  V.  calibration data; VI.  forms (including
an example of a correctly filled-in form); VII.  typical calibration results; VIII.
method used in averaging the values of a Re-entrant; and IX.  medium
frequency direction finder procedure and half-scale method of calibration.










Army Air Force, Technical Order No. AN16-40SCR634-2.  See also
Department of Commerce PB43695; May 1945.
Source Text
SCR-634, Army, airborne, transportable, DFKeyword Text





Instantaneous Direction Finding System 'Judy'Title Text
AnonymousAuthor Text
Radio Research Laboratory, Report No. ABL 1045-MR10; May 1945.Source Text
Judy, DFKeyword Text





Operating Instructions for D/F Outfit FV4Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. SS136; May 1945.Source Text
FV4, UK, VHF, AdcockKeyword Text





Radio Receiver and Loop Rotators BC-470-D and F; Repair InstructionsTitle Text
AnonymousAuthor Text
U.S. War Department Tech Manual No. 11-4014.  See also Department of
Commerce PB48171 (59 pp.); May 1945.
Source Text
HF, DF, antenna, loop, portable, ground basedKeyword Text
Radio receiver and loop rotators BC-470-D and -F are components of a
portable direction finder for ground use.  They use a loop antenna, rod
antenna, and nine tubes in a superheterodyne circuit.  AM and CW signals
can be received, using either manual or automatic gain control.  The
frequency range is 200 to 18,000 kilocycles and is covered in eight
continuous bands.  Two intermediate frequencies are used, 147.5 kc for the
200 to 1,150 bands and 805 kc for the 1,150 to 18,000 kc bands.  The loop
rotator mechanism mounts on top of the receiver cabinet and supports the
two antennas.  An azimuth dial is located at the base for direction indication.
Photographs, diagrams, drawings and a parts list are included.  (Science or
engineering abstract, technical report including miscellaneous government







Ground Direction Finding Receiver Fu.Peil E3, 190 to 600 Kc/sTitle Text
AnonymousAuthor Text
Signal Corps, Enemy Equipment Intelligence Service, Report No. 10-F21.
See also Department of Commerce PB2283; 1 May 1945.
Source Text
German, ground basedKeyword Text
Technical characteristics and a photograph of this receiver are given.
Antenna systems with which it may be used are listed.  The receiver seems
to be very well constructed, but with no outstanding unusual features.  See
PB2284 for report on one meter loop antenna for use with this receiver.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document










Signal Corps, Enemy Equipment Intelligence Service Report No. 10-F24.  See
also Department of Commerce PB2285; 2 May 1945.
Source Text
German, HFKeyword Text
This is a description of equipment captured in Coblenz, Germany.  This
calibrator furnishes a crystal controlled fundamental frequency of 7000 kc plus
harmonics, and has been designed for use with the German transceiver "Torn
Fu. d2."  In order to be used to calibrate this set the fifth harmonic (35000 kc)
must be used.  An appendix has a wiring diagram, form photographs, and










Federal Telephone and Radio Corporation, Newark, New Jersey, Proposal No.
330; 3 May 1945.
Source Text
VHF, scanning DFKeyword Text





Technical Report on Ultra-High Frequency Direction Finding Receiver
FUMB 4 Type RS 1/5 Called 'Samos'
Title Text
AnonymousAuthor Text
Signal Corps, Enemy Equipment Intelligence Service Report No. 9-11.  See
also Department of Commerce PB1588; 3 May 1945.
Source Text
German, Samos, VHF, radarKeyword Text
The equipment described in this report is designed to receive amplitude,
frequency, pulse modulated, and C.W. signals.  The frequency range is such
that the receiver can direction find on Airborne Radar as well as ground
equipment such as radar, link, and very high frequency transceivers.  The
receiver is built in 5 separate components, which can be readily replaced in
event of failure of one or more components.  Technical characteristics and
operating instructions are given in detail.  The report includes photographs
and diagrams of the equipment and its parts.  (Science or engineering
abstract, technical report including miscellaneous government published







Radio - Direction Finding - Model X-DBA High Frequency Portable
Equipment - Comments on NRL Problem S822.2T-C
Title Text
AnonymousAuthor Text
NRL: Letter No. C-567/69(342:FTC)C342-45/45; 9 May 1945.Source Text
DBA, HF, portable, NavyKeyword Text





Report of Tests of Methods to Eliminate Model DAB Direction Finder
Instrument Error on Frequency Bands 1 and 2
Title Text
AnonymousAuthor Text
U.S. Navy Coast Guard; 9 May 1945.Source Text
DAB, spaced loop, HFKeyword Text





Interchangeability of Radio Compass AN/ARN-7 with Radio Compass
SCR-269 in Airplane JM-1 and R4D-3
Title Text
AnonymousAuthor Text
U.S. Naval Air Station, Patuxent: Report No. TED PTR-31798.0; 11 May 1945.Source Text
ARN-7, radio compassKeyword Text





Radio - Direction Finding - Development of Ultra-Portable Very High




NRL: Letter No. C-567/69(342:HGL:MH)C342-127; 12 May 1945.Source Text
DBN, portable, VHFKeyword Text





Standard Direction Finder MeasurementsTitle Text
AnonymousAuthor Text
National Defense Research Committee, Division 13, Draft No. III; 12 May
1945.  See also Department of Commerce PB123718.
Source Text
standards, theory, amplitude comparison, phase
comparison, NDRC
Keyword Text
Direction finders function on two generally different principles which may be
divided into those employing amplitude comparison and those employing
phase comparisons, or a combination of both principles.  The investigation of
the effectiveness of the different processes involved in reducing any of these
comparative methods to practice is the subject of these measurements.






Interim Development Report on Pony ProjectTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, N. J. Technical Memo No.
128; 15 May 1945.
Source Text
PonyKeyword Text





Report on German D/F EquipmentTitle Text
AnonymousAuthor Text
U.S. Army Forces in the European Theater.  See Department of Commerce
PB L60604; 15 May 1945.
Source Text
German, DF, loop, Adcock, bibliographyKeyword Text
This is a report on the investigation of German direction finding technique, the
deployment of this equipment, and the differences existing between American
and German sets.  The information contained has been derived almost
entirely from captured documents and covers loop sets, Adcock systems of
the manually rotated goniometer.  Various sets under each type are
discussed, and a summary of commendable features is given.  A bibliography







Field Technicians' ReportsTitle Text
AnonymousAuthor Text









Radio - Direction Finding - Model DAK-2 and DAK-3 - Balancer Systems
for -Interim Report - NRL Problem S801R-C
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69(342:NRG)C342-50/45; 18 May 1945.Source Text
DAK, balance, MF, twin channel, shipboardKeyword Text





Siting Instruments for Radio Direction FindersTitle Text
AnonymousAuthor Text
Signal Corps, Holabird Signal Detachment; Captured Enemy Equipment:
Translation No. T-16; 18 May 1945.
Source Text
site, DF, error, installation, foreignKeyword Text





An Adaptation of the British Reradiation Frequency MeterTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Technical Memo No. 117; 23 May
1945.
Source Text
HF, reradiation frequency meter, reradiation, UK,
shipboard, reradiator, site, error
Keyword Text
The Reradiation Frequency Meter is designed for use as a test instrument for
the installation, calibration, and maintenance of operation of medium and high-
frequency direction finders, in particular, D/F on board ship.  With the aid of
this instrument the possible sources of error due to reradiation from resonant
structures on the ship and therefore, the best location for the D/F can be
determined before the installation of the D/F.  The frequency range of the
Reradiation Frequency Meter is 1.5 to 22 mc and a self-contained power
supply is used.  (Written for this publication by Southwest Research,
technical report including miscellaneous government published material,






Germany - Communications - Radio - German Intercept Receiver E.351Title Text
AnonymousAuthor Text









Radio Compass SCR-269-F in PBM-5 Airplane Bu. No. 45405 - Ground
and Flight Test of
Title Text
AnonymousAuthor Text
USN, Naval Air Station, Patuxent: Report No. TED PTR-31664(5); 30 May
1945.
Source Text
SCR-269, radio compass, Navy, airborneKeyword Text





Radio - Direction Finding - Radar Intercept System - Model DBU -
Installation and Tests on USS SKATE(SS305) at Hunter's Point, California
- NRL Problem S180.8R-C - Final Report on
Title Text
AnonymousAuthor Text
NRL, Letter Report No. C-S67/69(342:JRA)C342-51/45; 30 May 1945.Source Text
DBU, radar intercept, shipboardKeyword Text






Bell, R. E.Author Text
National Research Council of Canada.  Radio Branch, Report No. PRA-128;
Department of Commerce PB L87253; May 1945.
Source Text
wide band, antenna, broad bandKeyword Text
The following data are considered:  (1) Calculation of conductances, (2) Off-
frequency performance, (3) input standing wave ratio, and (4) design of an
array.  Graphs are attached to this 12 page report.  (Written for this










Federal Telecommunications Laboratories, Nutley, New Jersey:  Technical
Memo No. 129; 4 May 1945.
Source Text
DAQ, DAU, HF, loop, shipboard, stub mast, installation,
error
Keyword Text
The purpose of this memorandum is to set forth the design principles to be
followed in the construction of the type CFT 69083(B) Loop which will be
interchangeable with the existing DAQ and DAU loops.  These design
principles are based on extensive field tests made at Great River using both
DAQ and DAU loops mounted on a pivoted 35-foot stub mast.  All changes
will improve the operation in two respects: (1) improvement of sense and
bearing accuracy under ideal operating conditions; and (2) improvement of
consistency of operation under both ideal and rainy, wet conditions.






Operation of a Standard Radio Set SCR-291 below 1.5 McTitle Text
Digiacomo, A.Author Text
Signal Corps Engineering Laboratory, Evans, Report No. SPSGS-RDF-4-25
(Coles: D/F Group); 2 May 1945.
Source Text
SCR-291, MF, HFKeyword Text





German Fixed (One Meter Loop) Direction Finding System Fu. Peil A
40b (190-600 Kc/s)
Title Text
Edwards, W. H.Author Text
Signal Corps, Enemy Equipment Intelligence Service Report No. 10-F23; 1
May 1945.  See also Department of Commerce PB2284.
Source Text
German, loop, DFKeyword Text
The purpose and scope of this report is to provide a brief summary of
technical characteristics and components, with identification illustrations,
based upon a captured document.  There was no information regarding this
equipment previously available to this detachment.  Technical characteristics
are given in attached translation.  See Report No. 10-F-21 for the Fu Peil E3
(Department of Commerce Report PB2283).  Photographs of the loop antenna
and the direction finding table are given.  It is doubtful whether further study is
necessary in view of the technical information available from captured






Optimum Directivity Pattern for Search AntennasTitle Text
Foster, D.Author Text
Radio Research Laboratory Report No. 411-192.  See also Department of
Commerce PB 14232; May 1945.
Source Text
airborne, search, antennaKeyword Text
The possibilities and limitations of airborne search antennas are examined
here.  Design of the antenna will depend on whether a minimum acceptable
probability of detection has been chosen since gain is dependent on the
directivity of the antenna.  Tactical and design consideration affecting the
nature of antenna curves are discussed.  The report is illustrated with






Production and Standardization of the Electromagnetic Waves within
Shielded Rooms
Title Text
Hornberg, K. O.Author Text
NRL, Report No. R-2536; 24 May 1945.Source Text
screen room, shielding, theory, HF, simulated fieldsKeyword Text
Mathematical analysis have been made of the field intensity existing at close
proximity to both a terminated transmission line within a shielded room and
an injection loop and are presented to permit the determination of such field
intensities in terms of distance from the source of excitation and the exciting
voltages.  Experimental determinations have verified the accuracy and
correlation of measurements made by both methods up to a frequency of 10
megacycles.  Further investigations of the action of a terminated transmission
line operated within a shielded room have indicated that the accuracy of field
intensity below the line with respect to the frequency employed is a function
of room size, line length and perfection of termination.  For a room 22 X 14 X
12 feet in height, using a relatively small diameter transmission line,
computed field intensities may be expected to be accurate within
experimental limits up to a frequency of 15 megacycles but beyond this
frequency, certain not completely  determined conditions may introduce
errors as high as 70% due to the existence of relatively sharp resonances.  It
is shown that pure resistive termination of a small diameter transmission line
within shielded room is inadequate to completely eliminate all standing waves






CXGJ-4 Equipment (F.T. & R. #NLS-674)Title Text
Libby, L. L.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey: Technical
Memorandum No. 123; 4 May 1945.
Source Text
CXGJ, VHF, DF, airborneKeyword Text
The CXGJ-4 equipment is a direction finder equipment covering the frequency
range from  20 Mc/s to 100 Mc/s, and providing instantaneous cathode ray
tube indications of bearing of signals tuned in anywhere within this range.
Provisions are also made for frequency scanning the band of frequencies
extending plus and minus one-half megacycle from the frequency to which the
receiver unit of this equipment  is tuned, and making instantaneously visible
on the face of the cathode ray tube indicator suitable patterns which indicate
the presence of signals existing within this scanned band.  (Abstract taken
from author's General statement, written for this publication by Southwest
Research, technical report including miscellaneous government published






A Simple and Rapid Method of Measuring Earth ConstantsTitle Text
Mathias, R. M.Author Text
Simplified and condensed from British Report; Army Operational Research
Group Report No. 260; 1 May 1945.
Source Text
earth constants, DF, site, shore station, wave tiltKeyword Text
A simple method of measuring ground conductivity and dielectric constant is
described.  No special equipment is required, all work being done with
standard portable transmitters and receivers.  Knowledge of the constants
determined is of value in selecting sites for shore D/F or radio stations.  The
conductivity and the specific inductive capacity of the earth are of
considerable importance in radio.  They vary greatly over different types of
earth and their values determine to considerable extent whether or not a
particular site is satisfactory for a shore D/F installation, or a shore radio
station.  Over a given region, their values give a good indication as to whether
ground wave transmission should be or should not be satisfactory, although
they have little effect on sky wave transmission.  In addition, it should be
pointed out that conductivity and capacity of the earth seldom vary greatly
within short distances, and, consequently, unless a wide choice in sites is
available, knowledge of conductivity and capacity of the earth quite probably
will be of little value.  The method to be described corresponds quite closely







The Compensated-Loop Direction FinderTitle Text
Terman, F. E., and Pettit, J. M.Author Text
Proc. IRE, vol. 33, pp. 307-318; May 1945.Source Text
compensated loop, polarization error, loop, horizontal
dipole
Keyword Text
ABSTRACT NO. 1:  The use of a horizontal aerial attached to a loop for
eliminating abnormal polarization errors is analyzed in detail.  The
dependence of the compensation on ground reflection coefficient is less
serious than has generally been supposed, and it is shown that provided the
ground coefficient remains constant a useful degree of compensation may be
obtained over a wide range of working conditions.  Experimental results from
an elevated transmitter are given, and it is shown that bearing errors of the
order of 45º for a plain loop may be reduced to 1-2º with the compensated
system.  ABSTRACT NO. 2:  Polarization errors of a loop antenna are
reduced by compensating for voltages introduced into the horizontal
members.  Compensation is accomplished with a small horizontal dipole and
suitable coupling network.  The conclusion is reached that the compensated
loop is satisfactory as long as the compensation is adjusted for particular soil
conditions.  (Abstract No. 1 - IRE abstract, Abstract No. 2 - Univ. of Illinois
abstract, formal literature, English language/USA abstract, file number 665,
exhaustive experimental study and theoretical analysis, corrections to certain







D.F. Station Transportable, Adcock Type No. 2 in TrailerTitle Text
AnonymousAuthor Text
Signals Research and Development Establishments, Provisional Pamphlet
No. 604 A; June 1945.
Source Text
Adcock, transportable, trailer, DF, UKKeyword Text





Instrument Flying:  Advanced, Instructor's SyllabusTitle Text
AnonymousAuthor Text
AAF Technical Manual TO-30-100B-2.  See also Department of Commerce
PB34522; June 1945.
Source Text
training, DF, navigation, radio rangeKeyword Text
This instructor's syllabus contains ten lesson plans on radio range and seven







Germany - Aerial Navigation - German and Ground DF StationsTitle Text
AnonymousAuthor Text
U.S. Naval Air Attache, London:  Report No. A743S-45; 5 June 1945.Source Text
German, navigation, ground based, DF stationKeyword Text





Test Standards for Radio Equipment Operating within the Frequency
Range 100 Kc-30 Mc
Title Text
AnonymousAuthor Text
Radio Technical Commission for Aeronautics; 6 June 1945.Source Text
standards, MF, HFKeyword Text









U.S. Signal Corps Engineering Laboratory, Evans:  Report No. SPSGS-RDF-3-
129; 8 June 1945.
Source Text
TRD-2, Army, DFKeyword Text





Technical Report on UKW PE e 1Title Text
AnonymousAuthor Text
Signal Corps, Enemy Equipment Intelligence Service Report No. 9-18.  See
also Department of Commerce PB1585; 11 June 1945.
Source Text
radio sonde, German, VHFKeyword Text
Description of direction finder receiver used to direction find Radio Sonde
equipment.  It is a 7 tube superheterodyne operating in the frequency
spectrum of 83 to 100 mc/s.  It is battery operated and easily portable, well
constructed and compact.  Sensitivity and selectivity are good.  No
comparison was made with U.S. Army equipment.  Details of technical
characteristics and operation of equipment are given.  The report includes a






German Technical Aid to Japan, a SurveyTitle Text
AnonymousAuthor Text
NRL Report No. RS0015861; 15 June 1945.Source Text
German, JapaneseKeyword Text









U.S. Naval Air Station, Patuxent:  Report No. TED PTR-31770 (12); 15 June
1945.
Source Text
radio compass, airborneKeyword Text





Complete Communications and Navigational Antenna System on PV-2 -
Development and Test of
Title Text
AnonymousAuthor Text









C1908 Azimuth Homing System (Navy AN/APA 48)Title Text
AnonymousAuthor Text
Radio Research Laboratory Report No. 411-198; 28 June 1945.Source Text
homing, NavyKeyword Text





Program of Investigation in Connection with the Deception of High
Frequency Japanese Direction Finders
Title Text
Busignies, H., et al.Author Text
Federal Telecommunications Laboratories, Nutley, N.J., Report No. 1458-1;
12 June 1945.
Source Text
Deception, countermeasures, JapaneseKeyword Text





VHF Compass Investigation, Army Air Force, Wright Field, Dayton,
Ohio; 26 June 1945.
Title Text
DAVIS, H.Author Text
VHF, radio compassKeyword Text







Document Digest for the Period 8 July 1942 to 21 March 1945Title Text
Halloran, A. W.Author Text
Radio Research Laboratory:  Report No. RRL 411-64B; 1 June 1945.Source Text
summary, digestKeyword Text





Effect of Parasitic Currents in Antennas of UHF Radio Ranges on
Horizontal Field Pattern
Title Text
Kohler, H. W.Author Text
U.S. Department of Commerce, Civil Aeronautics Administration:  Technical
Development Note No. 38.  See also Department of Commerce No. PB
L122256; June 1945.
Source Text
navigation, parasitic, UHF, antennaKeyword Text
The term "parasitic currents" as used in this Note designates antenna
currents excited by mutual coupling (through space) between two or more
antennas.  Specifically, the case of 3 loop antennas present in the UHF radio
ranges is considered here.  Of interest are the parasitic currents produced in
the side antennas by current in the center antenna.  The purpose of this Note
is to furnish a qualitative picture of the effect of these parasitic currents on
field strength, course sharpness, and clearance of the horizontal field pattern.
No attempt has been made to analyze the complex nature of the coupling
between loop antennas, especially since it is simple to measure relative
magnitude and phase of the parasitic currents.  As insufficient experimental
data of the relationship between parasitic currents and their phase angle as a
function of the tuning adjustments of the side antennas are available, a simple
series circuit was assumed whose reactance is varied by antenna tuning.
Caution must be exercised in making use of the parasitic currents in the side
antennas of UHF radio ranges to modify the horizontal field pattern.  The
parasitic currents change the field strength on-course, magnitude and
direction of maximum field strength and of minor lobes.  The directions of zero
or minimum field strength and of minor lobes.  The directions of zero or
minimum field strength are not changed, and the symmetry of two associated
beam patterns with respect to the course in not affected by parasitic currents
(i.e., the course is not shifted).  The field strength on-course can be either
increased or decreased over that obtained in the absence of parasitic currents
by detuning the side antennas.  If the side antennas are at resonance or
detuned to offer an inductive reactance, signal strength on-course is
increased and course sharpness decreased by the parasitic currents.  For
certain capacitive tuning adjustments of the side antennas the field strength
on-course is decreased and the course sharpness increased.  The clearance
can be either increased or decreased by parasitic currents, depending on side
antenna tuning and on po, 0o, k, 0.  For specific cases the vector diagrams
can be drawn and studied regarding the effect of parasitic currents on
clearance and course sharpness.  It is believed that, in general, the advantage
of increased signal strength on-course can be increased in the order of 50%
Abstract Text





RMS Value of Horizontal Field Pattern of UHF Two-Course Radio RangesTitle Text
Kohler, H. W.Author Text
Civil Aeronautics Administration, Technical Development Note No. 37; June
1945.
Source Text
radio range, navigation, loop, theoryKeyword Text
ABSTRACT NO. 1:  Consideration of range system comprising 3-loop
antennas located in horizontal plane; field strengths obtained under certain
conditions are not directly comparable since different amounts of power are
radiated; factors by which field strengths obtained have to be multiplied if
radiated power in horizontal plane is to remain constant.  ABSTRACT NO. 2:
The problem treated is the determination of factors by which the field
strengths of loop antennas, as obtained by a given method, have to be
multiplied if the radiated power in the horizontal plane is to remain constant.
Determination of the total radiated power would involve integration of
Poyntings' vector over the hemisphere above ground, centered with the array.
This difficult operation can be avoided by considering the field strength in the
horizontal plane only.  What may appear to be a rough method of arriving at
the total radiated power is, from a practical point of view, quite satisfactory.
Because of the counterpoise, relatively little high-angle radiation is obtained in
the radio ranges considered, and for aircraft more than a few miles distant
from the range station, the horizontal field strength is a fair approximation to
the prevailing strength.  The variation of field strength because of the
interaction of direct and reflected waves does not need to be considered here.
 It is concluded that, when the power radiated in the horizontal plane is kept
constant, the maximum strength and the field strength at 90º off-course
remain constant and within 2 percent in the practical range of current-ratio
values.  On the contrary, the field strength on-course decreases appreciably
as the ratio decreases.  For proper comparison of field strengths on-course
with values of the given variables, the calculations must be made for constant
radiated power in the manner described.  (Abstract No. 1 - Science or







Libby, L. L.Author Text
Federal Telecommunications Laboratories, Nutley, N. J., Technical
Memorandum No. 132; 12 June 1945.
Source Text
VHF, CSGJ, shore stationKeyword Text
RDF Equipment, 20-100 Mcs; cathode ray tube bearing readout; report covers
historical notes and technical characteristics.  Experimental shore service






Special Aspects of Balanced, Shielded LoopsTitle Text
Libby, L. L.Author Text
Federal Telephone and Radio Corporation:  Technical Memorandum No. 135;
29 June 1945.
Source Text
shielded loop, balanced loop, HF, loop, theoryKeyword Text
This paper covered some of the features of high frequency loop behavior.  The
analysis is restricted to the case of the single turn, balanced, shielded loop
wherein an inner conductor is positioned within a shielding tube of highly







Modeling the Direction Finding Loop Antennas:  Application to a B-24
Aircraft
Title Text
Rife, W. E.Author Text
Ohio State University Research Foundation Report No. 100-3.  See also
Department of Commerce PB16435; 11 June 1945.
Source Text
airborne, DF, HF, loopKeyword Text
This report describes the use of a modeling technique as applied to the
testing of a D/F antenna for the frequency 15 to 30 mc.  This technique had
previously been used in measuring radiation patterns.  In using this method a
plane model is built to a scale 1/n and the test frequency is increased n
times.  In the work described in the report, the D/F antenna was larger than
scale size but was considered satisfactory because it was still small in
comparison with the wavelengths used.  The model, in these tests, was
mounted on a tower on which it could be oriented at any angle, placed in a
modulated r-f beam transmitted from a horn radiator, the model antenna being
used as a receiver, with results recorded on test instruments.  Test results











National Physical Laboratory, (British) Report No. RRB/C; 18 June 1945.Source Text
Adcock, polarization error, HF, UKKeyword Text





Report on Field Test No. 3 Radio Set AN/CRD-2Title Text
Stephens, H.Author Text










Stuart, D. M.Author Text
Aero Digest, vol. 49, no. 6, pp. 76-77; June 1945.Source Text
radio range, omni, DF, navigationKeyword Text
Progress report on its development presented; omnidirectional range has
elements in common with all other types of radio ranges and direction finding
systems, and represents refinement in practice rather than fundamental
departure in principle.  (Science or engineering abstract, trade journal, English






As-242/A Direction Finding Antenna System, Test SpecificationsTitle Text
AnonymousAuthor Text
USN, BuAIR.  See Department of Commerce PB LC 13623; July 1945.Source Text
DF, Navy, specificationsKeyword Text









British Commonwealth Scientific Office, Washington, D.C., Report No. 339;
July 1945.
Source Text
UK, bibliography, HFKeyword Text









Signals Research and Development Establishment, Ministry of Supply
(British), Provisional Pamphlet No. 603A; July 1945.
Source Text
DF station, mobile, trailerKeyword Text





Electronic Azimuth Indicators and Their Application to the SCR-291Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, N.J., Technical
Memorandum No. 137; July 1945.
Source Text
SCR-291, indicatorKeyword Text





Loop Antenna Direction FindersTitle Text
AnonymousAuthor Text
U.S. Signal Corps Engineering Laboratory, Monmouth:  Signal Corps Board
Report No. 5801; July 1945.
Source Text
loop, DF, ArmyKeyword Text













This document contains several pamphlets dealing with information
concerning a two-wheeled D/F trailer used by a D/F team for landing aircraft.
The pamphlets are instructional, technical, and operational.  Abstract
prepared at Headquarters Air Material Command, Wright Field, Dayton, Ohio.
(Science or engineering abstract, technical report including miscellaneous







Radio Frequency Quadrant Switching SystemTitle Text
AnonymousAuthor Text
Federal Telecommunication Laboratories, Nutley, N. J., Technical
Memorandum No. 138; ca July 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report on the German G.S.R. Equipment 'ATHOS' Fitted in U-Boat 249Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report N.726; July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






HF/DF Instructors ManualTitle Text
AnonymousAuthor Text
U.S. Navy Coast Guard; 1 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Signal Corps, Enemy Equipment Intelligence Service Report.  See
Department of Commerce PB-43817; 2 July 1945.
Source Text
Keyword Text
The direction finder described is a 10-tube high-frequency superheterodyne
equipment manufactured by the Adachi Electric Company and used by the
Japanese Army.  The set uses a conventional superheterodyne circuit
employing an untuned r-f stage connected to a goniometer, a t-r-f stage,
pentagrid mixer, local oscillator, two i-f stages, a second detector, b.f.
oscillator, and two audio amplifier stages.  It operates from a 6-volt d-c source
through a dynamotor.  The frequency range of the set is from 2500 to 10,000
kilocycles.  This report gives the general description of the set, including
diagrams and photographs.  (Science or engineering abstract, technical report
including miscellaneous government published material, English










USN, NRL Letter Report No. C-S67/69(340:MH) C342-118/45; 2 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Direction Finding - Model XCY-NRL Problem S180.7R-C -
Second Interim Report on
Title Text
AnonymousAuthor Text
USN, NRL Letter Report No. C-S67/69(342C) 4847; 2 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English








Signal Corps Enemy Equipment Intelligence Service Report No. 10-23; See
also Department of Commerce PB2332; 6 July 1945.
Source Text
Keyword Text
This report is a translation from captured documents.  This information is not
complete, as entire manuals were not translated, but instead only certain
characteristics are given.  The sets covered by this report are:  172N, FuPEc,
A40d, A40e, A40f, A40g, A50b, A60a, A70a, A70b, A70f, A70e/f, A70h,
A80a, A80c, A80d, A81a, A82a, FuPeil E3.  In addition to the technical
descriptions, there are photographs and diagrams.  (Science or engineering
abstract, technical report including miscellaneous government published







Wind Accuracy Expected with Combined Ranging and D.F. EquipmentTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






German Short Range DF Loop and Preselector ul (Fu. NPV. ul)Title Text
AnonymousAuthor Text
Signal Corps, Enemy Equipment Intelligence Service Report No. 8-41.  See
also Department of Commerce PB2328; 7 July 1945.
Source Text
Keyword Text
The Fu NPV. ul was manufactured in 1943 by an unknown manufacturer.  It is
a portable, short-range D/F adapter for use with the intercept receiver FuHeul.
A wiring diagram and photographs are included in the report.  (Science or
engineering abstract, technical report including miscellaneous government







Science Library List No. 6Title Text
AnonymousAuthor Text
Great Britain, Air Document Index; 10 July 1945.  See Joint Electronics
Intelligence Agency Report No. 10785.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio-Direction Finding-Type 10 Quadrantal Error Correction Network
for Models DAK-2, DAK-3 - Test of - NRL Problem S801R-C
Title Text
AnonymousAuthor Text
USN, RNL Letter No. C-S67/69(342:FTC)C342-112/45; 12 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English
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Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English
language/USA abstract, document not available, see modified reprint, dated






Provisional Directions for Handling CHI (1) Mark I Radio Direction FinderTitle Text
AnonymousAuthor Text
Army Air Force, AA Technical Laboratory, Translation No. 274; 15 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Supplement No. 2 List of Naval Radio, Radar, and Sonar EquipmentTitle Text
AnonymousAuthor Text
USN, Ships 242(A)-2; 15 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Technical Report on Fu.P.E. cl Direction Finder ReceiverTitle Text
AnonymousAuthor Text
Signal Corps, Enemy Equipment Intelligence Service Report No. 9-22.  See
also Department of Commerce PB27761; 15 July 1945.
Source Text
Keyword Text
This report presents general information, mechanical characteristics,
technical data and operating instructions for this seven-tube superheterodyne
receiver.  Frequency range is from 1.5 mc to 25 mc in eight bands which
overlap slightly.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA










Submarine Signal Company, Boston, Mass.  See Department of Commerce
PB17493; 17 July 1945.
Source Text
Keyword Text
The DBM-1 radar direction finder is essentially a radio and radar direction
finding equipment, designed to receive radio and radar signals in the range 90-
5000 megacycles.  It presents upon a cathode ray tube screen an indication
of the transmitter which is sending out the received signals.  This handbook
gives a general description of the equipment, discusses the theory of
operation, the installation, adjustment and operation of the unit.  The material
on maintenance, is divided into three parts:  operators maintenance,
preventive maintenance, and corrective maintenance.  Photographs,
schematics, diagrams, and charts illustrate the handbook.  (Science or
engineering abstract, technical report including miscellaneous government







Report on Tests on Direction Finder Set SCR-291ATitle Text
AnonymousAuthor Text
National Physical Laboratory (British), Report No. S1.21a.13; 17 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English














Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finding Equipment AN/APA-24 in PV-2 Airplane Bu. No. 37106
- Flight Test of
Title Text
AnonymousAuthor Text
U.S. Naval Air Station, Patuxent, Report No. TED PTR-31831(3); 20 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






D-F - Model DAW High Frequency Direction Finder Trailer - Analysis of
Principles of Operation - Final Report
Title Text
AnonymousAuthor Text
U.S. Navy NRL Report Letter No. C-S67/69(301B)C340-123/45; 22 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Direction Finding - High Frequency Developmental Model X-
DAX -Contract NXsr-45457, F.T. & R. Corp., Contractor - NRL Problem S-
927T-C, Priority A-1 - Report of Type Test
Title Text
AnonymousAuthor Text
U.S. Navy, NRL Report Letter No. C-567/69(342D)C342-124/45; 23 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Remitter Attachment to Radio Set SCR-658Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Federal Telecommunications Laboratory, Nutley, N. J.; 24 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Signals Research and Development Establishment (British) Report:
Provisional Pamphlet No. 534A; 25 July 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Direction Finding Model DBN High Frequency Direction Finding -
 Interim Report on NRL Problem S331.4R-C
Title Text
AnonymousAuthor Text
U.S. Navy, NRL: Letter No. C-567/69(342:MH)C342-118/45; 26 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Airborne Radar Direction-Finding Assembly AN/APA-17 in TBM-3
Airplane - Flight Test of
Title Text
AnonymousAuthor Text
U.S. Naval Air Station, Patuxent: Report No. TED PTR-31738(3); 27 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report of Electronics Equipment on German Naval UnitsTitle Text
AnonymousAuthor Text
U.S. Navy, Technical Mission in Europe, Report: Serial 670; 28 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio and Radar Equipment in the Luftwaffe-II Navigational AidsTitle Text
AnonymousAuthor Text
Great Britain, Air Document Index (K), Report: No. 357/1945; 30 July 1945.
See also Joint Electronics Intelligence Agency Report No. 10784.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Set AN/CRD-3Title Text
AnonymousAuthor Text
U.S. War Department Technical Memorandum No. 11-513.  See Department
of Commerce PB23483; 31 July 1945.
Source Text
Keyword Text
Radio set AN/CRF-3, described in this instruction manual, consists of a
receiving and indicating system, crossed-U Adcock antennas, a sense
antenna, and accessory equipment.  It is designed for medium-frequency
radio direction finding, transportable by air or vehicle, and may be operated
from (commercial power or from) the power generator supplied with the radio
set.  It operates on a frequency range from 250 to 1500 kilohertz.  Tables,
photographs and diagrams are included.  (Science or engineering abstract,
technical report including miscellaneous government published material,






A Theoretical Analysis of the Possibilities of Direction Finding on
Induction Fields from Power Lines
Title Text
Cheney, M. G., and Snow, J. R.Author Text




A theoretical investigation has been made into the practicality of locating the
position of a power plant or power line by using a loop type direction finder
operating on the flux produced by either or both.  This investigation has
indicated that the external flux from an a-c generator is too weak to give
appreciable distances but that an open wire power line might be located at
relatively short distances under certain conditions.  The scheme is not
considered feasible inasmuch as both theoretical investigations by the
Laboratory and practical tests by the Army at Camp Evans have indicated
that an elevated two-wire line 300-feet long with conductors horizontally
spaced six feet apart carrying 25 amperes at 60 cycles could only be located
at a maximum distance of 750 yards.  (Author's abstract, technical report
including miscellaneous government published material, English






Meteorological Analysis of the Propagation of Microwaves with an
Application to Angle of Arrival Measurements
Title Text
Lukes, G. D.Author Text
U.S. Signal Corps Engineering Laboratory, Evans.  Technical Memorandum
No. TMGE 10; July 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Calibration Methods for DBM-1 Radio and Radar Direction FinderTitle Text
McGuigan, et al.Author Text
Radio Research Laboratory Report No. 411-190.  See also Department of
Commerce PB14231; 18 July 1945.
Source Text
Keyword Text
Problems peculiar to calibration over the frequency range covered by DBM-
1(90 to 5000 Mc) are considered.  The report describes (1) methods of
calibration, (2) signal sources and associated equipment, and (3)
precalibration checks and procedures.  Calibration of each shipboard
installation of DBM-1 direction-finding system is desirable in order to check
the overall alignment of the system and to determine the deviations produced
by the ship's structure.  (Science or engineering abstract, technical report
including miscellaneous government published material, English







Parker, G. J.Author Text




Not available.  (Written for this publication by Southwest Research, technical
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Report on Certain Experiments and Theoretical Investigations on V.H.F.
Direction Finding Systems for Use in the Field
Title Text
Pressey, B. G., and Horner, F.Author Text
National Physical Laboratory (British) Report No. S1-21a/16; 21 July 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Rowe, R. G.Author Text
Electronics, vol. 18, pp. 123-125; July 1945.Source Text
Keyword Text
ABSTRACT NO. 1:  A description of a magnetostriction compass and a short
exposition of the magnetostriction phenomenon.  ABSTRACT NO. 2:  Rods of
magnetostrictive material are subjected to an a-c magnetic field, and rotation
in the earth's field changes the amplitude of vibration sufficiently to actuate a
crystal pickup feeding an electronic amplifier and zero-center direction-
indicating meter.  While the gyro compass and radio range systems have
aided immeasurably in the art of navigation, the magnetic compass still
persists as a tremendously useful and important device.  All magnetic
compasses, however, suffer several definite impediments to accurate
operation, one of which is known as the acceleration error.  For example, with
a magnetic compass mounted in aircraft, for a right turn from a north course
the compass will indicate that the pilot is turning left, due to the fact that
during the banked turn the plane of the pendulously mounted compass card
tilts from horizontal and rotates erroneously owing to the now-present vertical
component of the earth's field.  On a left turn the reverse action will take
place, rendering this type of compass inaccurate as a turn indicator.  A
further compass error is often introduced through the unfavorable magnetic
location of the compass on the instrument panel of the aircraft, because of
the proximity of the motor and the disturbing fields of wires carrying current to
other instruments and controls.  The magneto compass provided one of the
first means for eliminating errors due to unfavorable magnetic location of the
field-responsive device as well as substantially reducing errors due to
acceleration.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -







Combination Instrument for Direction-FindingTitle Text
AnonymousAuthor Text
Electronics, vol. 18, p. 214; August 1945.Source Text
Keyword Text
ABSTRACT NO. 1:  A description of the "Marconator", a panel instrument for
aircraft which shows relative bearings.  Quadrantal error is compensated for
by specially-shaped cones, and compensators for field-alignment error, due to
misalignment of D/F loop, are included.  Electronically-switched cardioid
reception is used for sense indication.  ABSTRACT NO. 2:  An aircraft
navigational aid recently designed by the Marconi Wireless Telegraph Co.
incorporates in one unit the several instruments normally used to determine a
radio bearing.  True bearing may be read directly from a cursor, with
automatic correction for sense.  Electronically switched cardioid reception is
used and an output meter indicates in which direction the aircraft should be
turned in order to obtain an on-course setting.  The tubes which perform the
switching are in turn operated by means of a low-frequency oscillator.
(Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Source of abstract







Features of New 28-Volt D/F UnitTitle Text
AnonymousAuthor Text
Aero Digest, vol. 50, No. 4, p. 101; August 1945.Source Text
Keyword Text
Brief description of new 4-band automatic radio direction finder, which,
because of space and weight savings, can be installed in smaller airplanes;
developed by Fairchild Instrument Corporation.  (Science or engineering







Handbook of Maintenance Instructions for Radio Compass AN/ARN-7Title Text
AnonymousAuthor Text
U.S. War & Navy Departments, Air Council of the United Kingdom.  See
Department of Commerce PB14792; August 1945.
Source Text
Keyword Text
The radio compass AN/ARN-7 is designed primarily to be used as an aircraft-
navigational instrument.  Basically, the equipment is a radio receiver using a
superheterodyne circuit and certain additional circuits necessary for radio
compass operation.  Two remote controls permit operation of the compass
from either of two separate positions on the aircraft.  The equipment has a
frequency range of 100 to 1750 KC in four bands.  The radio compass
provides visual and aural indication of the direction of arrival of radio signals.  It
may also be used for the reception of modulated or CW radio signals using
either a nondirectional or a loop antenna.  This handbook gives a
comprehensive description of the characteristics and use of the equipment
including an 89-page section on its maintenance.  The handbook is profusely
illustrated with photographs, drawings, cutaway views, schematics, and wiring
diagrams.  It contains numerous tables and charts giving typical voltage and
resistance readings of all parts of the equipment as well as other
maintenance data and parts lists.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






Handbook of Operating Instructions for Radio Compass AN/ARN-11Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










USN, NAVShips 900, 769; August 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Present Direction Finder System of the 128th Signal R.I. Co.Title Text
AnonymousAuthor Text
U.S. Signal Corps; August 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Operating Manual for High Frequency D/F NetworksTitle Text
AnonymousAuthor Text
USN, Coastguard; 3 August 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report on Experimental Work at Kellenhausen Experimental StationTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Calibration of Model DAJa and DAH DF, Seawall, MaineTitle Text
AnonymousAuthor Text
USN, Naval Yards, Boston, Massachusetts; Report No. NR/567 (MER), Serial
No. 49; 9 August 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report on German Direction Finding EquipmentTitle Text
AnonymousAuthor Text
U.S. Army Forces in the European Theater, Chief Signal Officer.  See
Department of Commerce PB53497; 10 August 1945.
Source Text
Keyword Text
This report gives a description of particular points of interest of German D/F
equipment.  Data were obtained from German technical bulletins and
operating handbooks.  Also included are short summaries of data for each
set, and general comments on German D/F installations and methods.
Drawings and circuit diagrams are included.  (Science or engineering
abstract, technical report including miscellaneous government published















Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Interrogation of N.K.V. Personnel- (Wullenweber) D/FTitle Text
AnonymousAuthor Text
U.S. Army Alsos Mission; see Joint Electronics Intelligence Agency, Report
No. 10945; 15 August 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Recommendation from the Investigation of Model DP and DAK MF/DFTitle Text
AnonymousAuthor Text
U.S. Naval Yards, Norfolk, Virginia; 15 August 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finding Antenna Study for Aircraft Installation 1.5-22 Mc/sTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Newark, New Jersey; Proposal No.
348; 18 August 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Direction Finding - Model DBM-1 Contract NXsr-80024,
Submarine Signal Company - Type Test of Production Model - NRL
Problem S1063T-C - Interim Report on
Title Text
AnonymousAuthor Text
U.S. Navy, NRL: Letter No. C-S67/69(342g)C342-116/45; 22 August 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Instruction Book for Model DAU High Frequency Loop Collector SystemTitle Text
AnonymousAuthor Text
Navy Type CFT-69083-B, Federal Telephone and Radio Corporation, Newark,
N.J., for the Navy Department, Bureau of Ships, NAVSHIPS 900,801,
Contracts:  NXsr-96333 and N5sr-9553, 22 August 1945.
Source Text
Keyword Text
The collector system consists of two square crossed loop antennas, a vertical
sense antenna rod, and four horizontal counterpoise rods.  The radio signals
received by these elements, when delivered to the Model DAU or DAQ
Direction Finder control equipment, can be interpreted by these equipments
to indicate  the direction from whence the radio signals are coming.  (Abstract







Proposed Specifications for Portable Radio Direction Finders Frequency
Ranges 1.5 to 20 Mc
Title Text
AnonymousAuthor Text
U.S. Navy, NRL: Letter Report No. RA 13A 268A; 23 August 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Evolution of Primary Equation of Direction Finding MathematicsTitle Text
Collins, T.Author Text
Aero Digest, vol. 50, p. 38; August 1945.Source Text
Keyword Text
It is pointed out that radio D/F navigation is restricted in application to certain
kinds of problems, and in its development by eliminations of north-seeking
compass; until mathematics of the art is rectified, no one can know which
difficulties are inherent to direction reception and which can be overcome.
(Science or engineering abstract, trade journal, English language/USA






Short-Period Fluctuations in the Characteristics of Wireless Echoes from
the Ionosphere
Title Text
Eckersley, T. L., and Farmer, F. T.Author Text
Proc. Roy. Soc. Series A, vol. 184, pp. 196-217; 21 August 1945.Source Text
Keyword Text
A new method for studying directional and polarization characteristics of
wireless echoes is described.  It uses an ordinary spaced frame direction-
finding system, together with a twin-channel amplifier and cr tube, so that by
observations of an ellipse on the screen the phases and amplitudes of the
emfs in the aerial system may be determined.  Either of the two
characteristics mentioned may be studied by appropriate connections of the
aerials.  The equipment is applicable to pulse transmission.  In polarization
measurements a single ellipse is produced, corresponding to the emfs in 2
loops at right angles.  In directional measurements, the aerials are switched
at 25 c/s by relays so that 2 ellipses are produced, these representing the
phase difference in the 2 pair of spaced frames.  The figures are photographed
on a moving film, the ellipses due to each pulse being recorded separately.
Rapid changes in polarization and direction may thus be studied.  The
method is applied to various types of ionospheric echo and records illustrating
their behavior are shown.  A study is made of short-lived scatter echoes
obtained on high power transmissions, whose characteristics change too
rapidly to be followed by manual methods.  The results of measurements are
considered in relation to the general problem of ionospheric irregularities.
(Science or engineering abstract, formal literature, English language/abstract,






Direction-Finding with Ordinary Communications Wireless SetsTitle Text
Gill, E. W. B., and Riley, J. H.Author Text
Army Operational Research Group, Ministry of Supply (also known as
Operational Research Group, War Office & Ministry of Supply) Report no.
573; 19 August 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Test of Loop Transmission LinesTitle Text
Godley, P. F.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Study of Problems Arising from Closely Grouped AntennasTitle Text
Grigg, R. W., and Young, W. R.Author Text
Bell Telephone Laboratories, Inc., OSRD Report No. 5503, OEMsr-1412,
Project 13-103; August 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report of the Development of Radio Set AN/CRD-1Title Text
Kline, M.Author Text
Signal Corps, Engineering Laboratory, Bradley B.; NRL Report No. ASF NRL
5314; 1 August 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A New Type of Automatic Direction FinderTitle Text
Pine, C. C.Author Text
Proc. IRE, vol. 33, pp. 522-528; August 1945.  See also Aero Digest, vol. 50,
p. 101; August 1945.
Source Text
Keyword Text
ABSTRACT NO. 1:  Output from each loop of a pair of crossed loops is
amplified and rectified.  Rectified dc signals are fed to crossed field poles of a
meter to give a direct indication of bearing.  A sense antenna is also used.
Mechanical or electrical switching is used to eliminate necessity for more
than one amplifier.  Note:  Busignies states that this system was covered in
one of this patents 20 years ago.  Cited in Engineering Index, p. 293, 1945.
ABSTRACT NO. 2:  A system is described which effectively converts the R/F
currents developed in 2 low-impedance loops into direct currents of
proportional amplitude and having the same relative polarity as the
instantaneous values of the R/F currents.  By using the 2 fixed lops in space
quadrature, direct currents are obtained which can be applied to an indicating
meter or crt to give a continuous visual indication of the angle, in the
horizontal plane, at which an incident wave strikes the loop assembly.
(Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or
engineering abstract, formal literature, English language/USA abstract,






Adcock D/F Station (6 Aerial Type) Reichenau Strasse, KonstanzTitle Text
Silverside, R. G., and Redgment, P. G.Author Text
Department of Commerce PB448; 13 August 1945.  Combined Intelligence
Subcommittee Evaluation Report No. 278.
Source Text
Keyword Text
The apparatus had all been removed, only the feeder and connection being
left.  The masts were intact, the spacing between adjacent masts being about
5 yards.  The interior of the mast base fitting was then examined and the
circuit arrangements found to be as shown in sketch.  This is of interest since
both series and short damping are provided, and appear to be very heavy.
The resistors were in the form of gray vitreous tubes, the values being marked
on the resistors.  (These were not checked by measurement.)  A diagram of
layout is shown.  (Author's abstract and Written for this publication by
Southwest Research, technical report including miscellaneous government






High Frequency Research of the Evacuated Laboratory of the German
Reichspost at Landshut (Interview with Dr. Karl P. Vogt, Director)
Title Text
Smyth, C. P., and Vogt, K. P.Author Text
U.S. Army, Alsos Mission: Report No. CPS/269; 21 August 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Notes on the Limitations of V.H.F. D/FTitle Text
Toczylowski, H. S., and Rosinski, W.Author Text
Admiralty Signal Establishment, (British) Report No. M.732; August 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Field Test of Crash Model C-1906 Homing DeviceTitle Text
Whittkopf, J. J.Author Text
Radio Research Laboratory, Report No. 411-227; 11 August 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Automatic Bearing Indicator CircuitsTitle Text
AnonymousAuthor Text
Magnetron Magazine, vol. 1, No. 3, pp. 26-27; September 1945.  See also
NRL Report No. RS35260.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






D.F. Station, Mobile B.C. No 2ATitle Text
AnonymousAuthor Text
Signals Research and Development Establishment (British) Provisional
Pamphlet No. 543A; September 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English








Flight, vol. 48, no. 1916, pp. 285-286; September 1945.  See also Shipbldg &
Shipg Rec., vol. 66, no. 11, pp. 251-253; 13 September 1945.
Source Text
Keyword Text
Details of principles, operation and advantages of new radio system for
instantaneous and accurate position indication; Decca Navigator has certain
similarity in operation to "Gee," but is purely radio system; it is stated that
without any of complication and special operation required by any radar
system, Navigator is actually about five times more accurate, is much easier
to use, and can be operated very much more quickly.  (Science or











Army Air Force, Technical Order: TO-AN-16-40RC-93-2.  See also
Department of Commerce PB-43601; September 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Notes on the Preparation of Skip Distance and MUF Charts for Use by
Direction Finder Stations (for Distances out to 4000 Km)
Title Text
AnonymousAuthor Text
U.S. Bureau of Standards IRPL Report No. 21.  See also Department of
Commerce PB L62774; September 1945.
Source Text
Keyword Text
This report describes (a) a method for determining skip-distance and muf in
the region around a D/F station for average ionospheric conditions, and (b) a
means of adjusting these values for the ionospheric conditions of a particular
day.  The method takes account of propagation by the regular layers only.
During those months and in those parts of the world where sporadic E (Es) is
prevalent it may considerably decrease the skip-distance at frequent irregular
intervals.  The procedure is described in detail.  Appendix A describes the
construction of great circles on the IRPL modified cylindrical projection, for
paths emanating from a single point.  Tables, scales, curves, and graphs are
included.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Radio Receivers BC-973-A and B: Repair InstructionsTitle Text
AnonymousAuthor Text
U.S. War Department, Technical Manual No. 11-4028.  See also Department
of Commerce PB48174; September 1945.
Source Text
Keyword Text
Radio receiver BC-973 consists of a portable direction finding radio designed
for amplitude-modulated or continuous-wave signals.  It is designed to
determine the direction or azimuth of radio transmitters operating within the
frequency band from 1 to 3 megacycles.  It is essentially two receivers in one,
each connected to a loop antenna, mounted at an angle of 90 degrees to
each other.  The loops feed two identical superheterodyne circuits, a sense
circuit and a direction indicator, which compares the outputs of the two
circuits.  The receiver is powered by a storage battery and a dynamotor power
supply.  Photographs, drawings, diagrams and a parts list are included.
(Science or engineering abstract, technical report including miscellaneous







Method of Installation and Pattern Measurement of C1950 Series Homing
Antennas (AN/APA-48) in Various Type Aircraft
Title Text
AnonymousAuthor Text
Radio Research Laboratory, Report No. 411-213; 11 September 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Instructions for Modifying Models DAU and DAJa Direction Finding
Equipments to Include Automatic Gain Control
Title Text
AnonymousAuthor Text
U.S. Navy, NRL: Letter Report No. RA69A226A; 19 September 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Static Direction Finder AN/GRD-1ATitle Text
AnonymousAuthor Text
U.S. Army War Department, Technical Manual No. TM-11-2693; September
1945.  See also Department of Commerce PB L78620.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Addition of CRDF to Provide Recognition:  MildenhallTitle Text
AnonymousAuthor Text
Telecommunications Research Establishment, Ministry of Supply (British)
Report No. T.1940; September 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Scientific Principles of RadiolocationTitle Text
Appleton, E. V.Author Text
Alta Frequenza, vol. 14, pp. 230-232; September-December 1945.  See also
JIEE, Part I, vol. 92, pp. 340-353; September 1945.
Source Text
Keyword Text
The measurement of distance by radio-waves, using frequency modulation,
and pulse or amplitude modulation is described, and practical applications to
the radiolocation of aircraft and ships are given.  The radiolocation of natural
objects (e.g., meteorites during the day) is also described.  It is not inherently
impossible to radiolocate the moon.  The scattering of radio-waves by objects
of different shapes, the influence of earth reflections in ultra-short-wave
transmission, and the bending of rays in a stratified atmosphere are
discussed in appendices.  (Science or engineering abstract, formal literature,






NLS-694 Aircraft Radio Direction Finding EquipmentTitle Text
Busignies, H., Clark, T. H., and Scarborough, H. B.Author Text
Federal Telecommunications Laboratories, Nutley, N. J., Technical
Memorandum No. TM.142; 29 September 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Investigation of Compensation in Direction FindersTitle Text
Clark, T. H., and Marchand, N.Author Text
(Final Report on Contract OEMsr-1490 Miscellaneous Current Direction
Finding Problems.) F.T.R. Report, CSRD Report 6657.  See also Department
of Commerce PB L87755; 30 September 1945.
Source Text
Keyword Text
Mr. J.N. Pettit's report to the NDRC, "A Report on Investigation of
Compensation in Direction Finders," contains, in expanded form, the same
material as the article on compensated loop direction finders by Mr. Pettit and
Professor A.W. Terman, in the May, 1945 Proceedings of the Institute of
Radio Engineers.  His report concludes:  "Promising results are obtained from
the proposed system of compensating for the loop voltage obtained from an
auxiliary horizontal antenna mounted on a loop structure and rotating with it."
His report also states that theoretical analysis shows that the limits of the
effectiveness of the system depend on how nearly constant the relative phase
and magnitude ratio of the loop and horizontal antenna voltages remain, as
the external operating conditions vary from the conditions under which the
initial compensating adjustments were made.  The compensated loop was
studied by FTR Laboratories, whose final report states that results were rather
discouraging.  The important item to be determined is whether the findings of
Mr. Pettit's report were corroborated by those of FTR Laboratories, or whether
there is some basic difference between them.  It is concluded that, basically,
there is no theoretical disagreement.  However, it is shown that the coupling
networks should, if possible, include means for resolving the differences in the
internal impedances of the loop and dipole antennas.  (Author's abstract,
technical report including miscellaneous government published material,






Miscellaneous Current Direction Finding ProblemsTitle Text
Clark, T. H., and Marchand, N.Author Text
Federal Telephone and Radio Corporation, OSRD Report No. 6657, OEMsr-
1490, Project 13-122; 30 September 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The General Reciprocity Theorem in the Theory of Receiving and
Transmitting Antennae
Title Text
Field, J. N.Author Text
Compt. Rend. Acad. Sci. U.R.S.S., vol. 48, pp. 476-478; 10 September 1945.Source Text
Keyword Text
The reciprocity theorem for two arbitrary antennas in the case of harmonic
oscillations of one and the same frequency f is written...I(1)E1 = I(2)E2, where I(1)
and I(2) are the currents passing through the terminals of the first and second
antennae when operating as receiving aerials and E1 and E2 are the total
electromotive forces of the generators connected to the terminals of the
antennas when the latter are operating as transmitting aerials...(This theorem)
holds, however, only under the condition that the internal (complex)
resistances of the generators z1 and z2 corresponding to the resistances of
the receivers Z(1) and Z(2)...are equal."  The more general case, when the
conditions is not fulfilled , is considered in this paper.  (Author's abstract,







A Statistical Method for Radio Direction (D/F) EvaluationTitle Text
Fryer, H. C.Author Text
Columbia University Report No. AMG-C467; September 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Final Statement Regarding Dissolution of NDRC Div. 13Title Text
Jones, L. F.Author Text
National Defense Research Committee, Division No. 13; 21 September 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The M6120 Broad-Band Antenna Spinner for the M4100 (DBM) Direction
Finding System
Title Text
Kraus, J. D., et al.Author Text
Radio Research Laboratory Report No. 411-233.  See also Department of
Commerce PB14254; 8 September 1945.
Source Text
Keyword Text
This report describes the performance characteristics of the M6120 broad-
band antenna spinner which was developed for use with the M4100 radio and
radar direction finding system.  Illustrations of antenna patterns for both
vertical and horizontal polarization are presented over the frequency range
from 80 to 3000 mc.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Theory of Accuracy Tests by Double Theodolite FixesTitle Text
Lindsey, G. R.Author Text
British Commonwealth Scientific Office, Washington, D. C., Report No. 91-C2-
51; 12 September 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Maintaining Radio Direction FinderTitle Text
Price, E. H.Author Text
Naut. Gaz., vol. 136, pp. 54-57; September 1945.Source Text
Keyword Text
Description of the Mackay radio direction finder, which is of binnacle cabinet
type, designed for mounting in chart room or pilot house.  There are
suggestions for proper maintenance of apparatus.  (Science or engineering











U.S. Naval Intelligence; 15 September 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






M6700 Shipborne D/F AntennaTitle Text
Stavis, G.Author Text
Radio Research Laboratory, Report No. 411-243; 11 September 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Electrical Direction Finder Evaluator and 'Statistical Method for Radio
Direction Finding Evaluation'
Title Text
Allison, J. L., and Lewis, J. H.Author Text
J. A. Maurer, Incorporated, Long Island, N. Y., Project 13-121.  See
Department of Commerce PB 19777; 31 October 1945.
Source Text
Keyword Text
This is a description, operating manual, and final report on the development of
a device which, from the bearings to a radio transmitter measured by any
number of fixed radio direction finders, determines by electromechanical
means the following values: (a) the most probable location of the transmitter;
and (b) the boundary of the smallest region to which, to any preassigned
locality, the transmitter can be presumed to be located.  The device was
designed by personnel of Division 13, NDRC, and of the Applied Mathematics
Group, Columbia University.  The development was by J. A. Maurer, Inc.
Appendices contain a statistical method for D/F evaluation, sampling studies
relative to operation of the evaluator, and considerations for its further
development.  Photographs, diagrams, and graphs are included.  (Science or
engineering abstract, technical report including miscellaneous government







'Kunax-Z' Storage Method of Direction FindingTitle Text
AnonymousAuthor Text
Office Commanding Signal Officer, ETO, North Atlantic: Intelligence Report
No. REC-1; October 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










U.S. CAA, Technical Development and Evaluation Center, Indianapolis,
Indiana.  See Department of Commerce PB122257; October 1945.
Source Text
Keyword Text
Description of triangulation tests conducted during period of December 3-12,
1942, on three Civil Aeronautics Administration direction finders; tests were
conducted primarily to determine limitations and accuracy of equipment when
used to establish position of airplane by triangulation methods.  (Science or
engineering abstract, technical report including miscellaneous government











Radio Research Laboratory; Report No. 411-IB43; 8 October 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Automatic Direction Finder for Bearing Indication on Radar PulsesTitle Text
AnonymousAuthor Text
U. S. Navy; 16 October 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Instructions for Alignment and Installation of DAJ Antenna Coupling
Transformer for Bands 2 and 3
Title Text
AnonymousAuthor Text
U. S. Navy, NRL:  Letter Report No. RA 30A 220A; 16 October 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










U.S. Navy NRL: Letter No. C-S67/69(3016)C342-162/45; 18 October 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Azimuth Indicating SystemTitle Text
AnonymousAuthor Text
Office of Commanding Signal Officer: Report No. 19:A-1308; 23 October 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










U.S. Navy NRL: Letter No. S-567/69(342F)5480; 29 October 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Target Angle Trainer.  <NOTE> Final Report. No. 1Title Text
Brown, William B.Author Text
Final Report:  page 2, October 1945.  Author employed:  Naval Medical
Research Lab, New London, Conn.
Source Text
target angle, training devices, ships, designKeyword Text
The target angle trainer represents a new type device. Results  from its use
are entirely satisfactory.  It is therefore  recommended that other activities
concerned with  lookout-recognition training consider the use of the trainer  in
their program.  In order to assist activities desiring to  use the target angle
trainer, the report includes a  description of its construction; a discussion of
the methods  of instruction recommended with its use; and a summary of its






The Relative Bearing and Target Angle Train.  <NOTE> Final Report. No.
 1
Title Text
Brown, William B.Author Text
Final Report:  page 2, October, 1945.  Author employed:  Naval Medical
Research Lab New London Conn.
Source Text
training devices, direction finding, target angle,
training  devices, ships, naval training
Keyword Text
The report deals with the design and use of a Relative Bearing  and Target
Angle Trainer.  The device was successfully used in  classroom instruction.
The equipment is cheaply and easily  made, and its use is recommended to
all training stations  where basic instruction in relative bearings and target
angles  is conducted. This trainer presents a bird's eye or aerial  view of the
models to the class and has, consequently, the  shortcomings inherent in all
such devices. It should be used  in the initial stages of training only, during
the explanation  of the basic principles of relative bearing estimation, since
drill in estimating relative bearings and target angles on any  such bird's eye
view trainer will not consistently transfer to  skill in reporting the bearing or the






Tests of German Radio Direction FinderTitle Text
Butler, H. J.Author Text
U.S. Signal Corps Engineering Laboratories, Evans, Belmer, N. J., 19
October 1945.  See Department of Commerce PB2000.
Source Text
Keyword Text
Pursuant to letter from Office of the Chief Signal Officer (SPSRL-2K), dated 8
June 1945, to Commanding Officer, SCEL, a series of tests were conducted
at the Evans Signal Laboratory to determine the performance characteristics
of Radio Direction Finder EP-2a.  The results of these tests supplement the
comparative data contained in the Signal Corps Board Case No. 580, "Loop
Antenna Direction Finders."  the nomenclature EP-2a refers to the receiver
unit only and not to the complete direction finder as commonly applied.  In its
simplest form, the direction finder consists of the EP-2a Receiver, a rotatable
azimuth scale assembly, Loop Assembly PR-4, a vertical sense antenna, and
Power Supply Unit NA.1.  It is believed that nomenclature for this assembly is
Poilanlagen 101N.  Loop assembly PR-4 consists of two loops, each
approximately 1 meter square, crossed at right angles and insulated from
each other.  The loops are of low impedance constructed of ½-inch
(approximately) red brass tubing, hinged at the corners to permit folding for
transportation.  The loops are mounted on the rotatable azimuth scale which
is in turn secured to the top of the receiver.  Electrical connection to the
receiver input is made through the D/F Sense Switch.  With the switch in the
normal (direction finding) position, only one loop is connected to the receiver
input and provides simple aural-null determination of the line of bearing
direction by virtue of its familiar figure-8 response pattern.  In the first sense
position of the switch, the second loop and the sense antenna are connected
to the receiver input in place of the original loop and combine to provide a
cardioid response pattern, the axis of which is in line with the null of the
original loop.  The second sense position reverses the cardioid pattern by
reversing the loop connections.  As a result, rapid determination of the sense
of the bearing can be accomplished after the line of bearing has been
obtained.  The Receiver EP-2a is a six-tube superheterodyne of conventional
design except for the second detector which is regenerative.  (Written for this
publication by Southwest Research, technical report including miscellaneous







Generator - Power Radio Proximity Fuse for Mortars:  Loop Transverse-
Antenna Type
Title Text
Diehl, E. J.Author Text
Zenith Radio Corporation, Chicago, Ill.; Report No. A-390; October 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Hansel, C. W.Author Text
Radio; vol. 29, no. 10, p. 39; October 1945.Source Text
Keyword Text
Combination of two V-antennae to obtain a directive system with broadband
characteristics.  (Source of abstract unknown, patent, English language/USA






New Method of Radio NavigationTitle Text
Harley, L. S.Author Text
Electronic Engineering, vol. 17, No. 212, pp. 713-716; October 1945.Source Text
Keyword Text
Name "G" or "Gee", as it is more often spelt, is abbreviation for "Grid",
relating to grid map references in use by RAF navigators; in order to overcome
difficulties of navigation in all weathers on bombing flights over Germany, it
became necessary to devise method to give accurate location on map at all
times during flight, utilizing for purpose, known speed of propagation of radio
waves; corresponding system in United States is called "Loran."  (Science or
engineering abstract, trade journal, English language/abstract, document not






High-Frequency Error Curves for Adcock Radio Direction Finder ArraysTitle Text
Holbrook, JamesAuthor Text
Proc. IRE, vol. 33, no. 10, p. 723; October 1945.Source Text
Keyword Text
ABSTRACT NO. 1:  This correspondence indicates that Adcock arrays may
be used at frequencies above that which makes the element spacing one-half
wavelength is suitable error curves are calculated and used.  ABSTRACT NO.
2:  When determining errors in a radio direction-finder station located in a
new, untested location, it is helpful to know, for a given signal and observed
bearing, just how much error is due to actual "site trouble" and how much is
due to antenna-array error.  If the antenna error is known, the exact
magnitude of remaining site errors may then be considered and conclusions
drawn accordingly.  The following method of measuring errors in Adcock
antenna arrays may prove useful to some field engineers engaged in high-
frequency direction-finding work.  It is well known that the average high-
frequency crossed Adcock array, using a goniometer, is subject to a varying
number of degrees error in certain directions, when taking bearings on
different frequencies, the errors being due primarily to the physical spacing
between the antennas.  Many engineers not too familiar with the problem
figure intuitively that the ratio of North-South antenna pair pickup to East-
West pickup is such that, if plotted out vectorially, would enable them to
measure the bearing of the signal by noting the angle of the vector resultant.
This view is useful to present the approximate operation and theory of the
system, but to find the exact bearing that a given antenna array will produce
for a signal from a given direction, we must figure the exact ratio of North-
South pickup to East-West pickup and then find the resultant angle exactly.
It will then be noted that this angle may be several degrees different than the
true angle or bearing of the signal.  Some engineers have been known to
believe that the crossed-Adcock system using a goniometer is unsuitable for
use with frequencies so high as to make the greatest antenna spacing more
than a half wave-length, but by using the method we will now discuss, it will
be seen that a correction curve may be drawn which will correct exactly all
errors due to the spacing of the array; thus an array spaced a half-wave-length
at perhaps 15 megacycles may be used effectively with good results up to
about 20 megacycles.  Prior to drawing the curve, we must choose the
frequency, have the antenna spacing in feet (S), and then, using the following
data, find instrument bearings for the true bearings from 0 to 45 degrees, in
steps of not more than 5 degrees.  The two columns of "true" and "observed"
bearings will then be all that is necessary for drawing the curve.  It is only
Abstract Text
necessary to plot the error curve up to 45 degrees, as the same values and
curve, inverted, may be used from 45 to 90 degrees, and the 0- to 90-degree
curve is the same as the 90- to 180- to 270-, and the 270- to 360-degree
curve.  The four antennas, or towers making up the array will be assumed to
be placed on true North, East, South, and West and will be abbreviated N, E,
S, and W.  ABSTRACT NO. 3:  This is a treatment of the spacing error of a
four-element Adcock and argues for the use of such arrays above the normal
upper frequency limit by computing the correct bearing from the spacing error
formulas. (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Author's
abstract, Abstract No. 3 - source unknown, formal literature, English





Receiving and Bearing Schemes with Directional CharacteristicsTitle Text
Janssen, H.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Interrogation of Major Kreutztrager, G.A.F.Title Text
Kitchen, F. A.Author Text
Admiralty Signal Establishment (British); 31 October 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Value of Accuracy in Shipborne H/F D/FTitle Text
Morris, M. S.Author Text
Admiralty Signal Establishment (British) Report No. M.748; October 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Ratio between Horizontal and Vertical Electrical Field of Vertical
Antenna of Infinitesimal Length Situated above Plane Earth
Title Text
Niessen, K. F.Author Text
Philips Research Reports, vol. 1, No. 1, pp. 51-62; October 1945.Source Text
Keyword Text
Results of author's calculation; it is shown that this question is of interest in
connection with the landing of aircraft by means of radio beacons.  (Science
or engineering abstract, formal literature, English language/abstract,






Final Report on Contract NDCrc-100Title Text
Ohio State University Research FoundationAuthor Text
Report No. 100-4; 30 October 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






AN/APA-42-TI Direction-Finding-Antenna TrainerTitle Text
Whitby, O. W.Author Text
Radio Research Laboratory Report No. 411-282.  See also Department of
Commerce PB L61394; October 1945.
Source Text
Keyword Text
This report gives a description of the components of the AN/APA-42-TI D/F -
antenna trainer, and outlines the principles of its operation.  Instructions for
putting it in working condition and aligning it before use and suggestions for
training flights are included.  The full cabling chart of the trainer, circuit
diagrams of the major units, photographs of all pieces of apparatus, a block
diagram, and a parts list are also included.  (Science or engineering abstract,
technical report including miscellaneous government published material,






The Loran SystemTitle Text
AnonymousAuthor Text




Loran (Long Range Navigation) is system of pulsed transmissions on 1700-
2000 KC which permits ship or aircraft to determine position with accuracy
not less than 15 mi at distance of 1500 mi from shore; history of development
and operating principles given; circuit details; shore-station equipment,
including transmitting and radiating system, timer and synchronizer
described.  (Science or engineering abstract, trade journal, English






New Aid to NavigationTitle Text
AnonymousAuthor Text
Electrician, vol. 135, pp. 592-593; November 1945.Source Text
Keyword Text
A new position-finding system, which is known as the Decca Navigation
System, is briefly described.  (Univ. of Illinois abstract, trade journal, English






Preliminary Specification, D/F Outfit FM7Title Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Report No. B128/41; November 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Receiver BC-1005-A: Repair InstructionsTitle Text
AnonymousAuthor Text
U.S. War Department Technical Manual No. 11-4047.  See also Department
of Commerce PB48184; November 1945.
Source Text
Keyword Text
Radio receiver BC-1005-A is a 15-tube high-frequency superheterodyne
receiver designed to receive c-w and a-m signals.  It is one of the components
of radio set SCR-555-A, a semiportable ground radio direction finder station
used to determine the direction of distant radio transmitters.  The frequency of
the receiver is continuously variable in two bands, 18 to 34 and 34 to 65
megacycles.  The receiver is used in conjunction with a rotatable Adcock, or
directional antenna and a fixed, vertical, nondirectional antenna.  (Science or
engineering abstract, technical report including miscellaneous government







Investigation into the Probable Error of MF/DF Loop Bearings by Night
and by Day, Trial No. 201
Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report of Interview with German ScientistsTitle Text
AnonymousAuthor Text
USN, ComNav for Germany; 6 November 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Final Report on Time Difference Direction FindingTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Narrow-Band Receiver and Direction FinderTitle Text
AnonymousAuthor Text
Army Air Force, Watson, Report No. ATSC 54; 16 November 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Direction Finding - Type XCZ Direction Finding EquipmentTitle Text
AnonymousAuthor Text
USN, NRL Letter Report No. C-S67/69(342 C-213-17/45; 16 November 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Set AN/CRD-6 Transportable Direction FinderTitle Text
AnonymousAuthor Text
Army Air Force, Watson, Report No. ATSC 23; 16 November 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English














Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






M6600 X-Band Antenna and Drive Assembly for Use with M3000
(AN/APA-17) Airborne Direction Finder
Title Text
Barkofsky, E. C.Author Text
Radio Research Laboratory Report No. 411-287.  See also Department of
Commerce PB L61387; November 1945.
Source Text
Keyword Text
This report describes the M6600 X-band antenna and drive assembly, which
was designed for use with the M3000 airborne direction finder (AN/APA-17)
operating in the frequency range 5000 to 12,000 megacycles.  There is a brief
discussion of the factors influencing the general design and construction.  The
theory of operation of the horn as a radiator and receiver of circularly polarized
signals and the steps involved in its design for a specific frequency range are
described.  The performance of the resultant antenna assembly actually
constructed is indicated on curves.  The use of the M6600 antenna with the
M3000 direction finder is discussed.  Photographs, drawings, curves and
radiation patterns are included.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






The Blanket System of Anti-Direction Finder Communication - A
Theoretical Investigation of Its Security Aspects
Title Text
Cheney, M. G., and Snow, J. R.Author Text
NRL Report No. R-2647; 5 November 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Receiver Loop Antenna Design FactorsTitle Text
Kendall, E. M.Author Text
Communications, vol. 25, no. 11, pp. 62-64; November 1945.Source Text
Keyword Text
ABSTRACT NO. 1:  A high Q is necessary, and this must be obtained with
the loop in its normal position in the receiver.  Test results on solenoid,
basket weave, and embossed types of loops are given.  ABSTRACT NO. 2:
Three types of loop antennas analyzed; solenoid, basket weave, and
embossed type; influence of base dimensions, conductor and base materials,
mountings and loop designs on antenna efficiency.  (Abstract No. 1 - Written
for this publication by Southwest Research, Abstract No. 2 - Science or
engineering abstract, trade journal, English language/USA abstract,






Reduction of Instrumental Error in Model DAB Direction Finding
Equipment
Title Text
Loveberg, A. G. Jr.Author Text
Report R-2672, Naval Research Laboratory, Ship-Shore Radio Division, M.
and D.F. Section,  Washington,  D.C., 28 November 1945.
Source Text
Keyword Text
Instrumental errors in the model DAB direction finder equipment, observed
most readily by a difference in bearing on two adjacent bands at the same
frequency and amounting to as much as four or five degrees, have been dealt
with in this report and a method proposed whereby these errors can be
reduced to the point of their becoming practically negligible in normal
equipment operation.  The proposed correction provides for an increase in
symmetry and the reduction of undesirable pickup in the two loop collector
systems by shielding  the upper loop tracking units and revising certain wiring
to the trimmer capacitors in one of these units.  The appendices include a list
of the items necessary to incorporate the proposed correction in the
equipment, together with photographs and manufacturing drawings to permit
their procurement and assembly into a "kit," and also instructions for use by
station personnel in effecting the modification of the DAB equipments.






Reduction of Instrumental Error in Model DAB Direction Finding
Equipment
Title Text
Loveberg, Jr., A. G.Author Text




51 page report on tests and errors in the DAB direction finder equipment.
(Science or engineering abstract and Written for this publication by
Southwest Research, technical report including miscellaneous government







A Note on the Detection of Undersea Craft by Means of Low Frequency
Radiation from Aircraft
Title Text
McKinley, D. W. R.Author Text
Canadian Journal of Research, A 23:77-85; November 1945.Source Text
Keyword Text
A semiquantitative examination is made of the chief factors affecting both the
transmission of low frequency radiation from aircraft to a submarine and the
return of this energy to the aircraft by scattering.  A general expression is
derived for the returning field strength, and graphs are shown for a
representative set of conditions.  It is indicated that, even under the most
favorable conditions, the amount of energy returned is below the level of
detectability, if the submarine is submerged more than 10 feet.  However, it is
also pointed out that communication between a shore station and an
undersea craft should be feasible under certain conditions.  (Written for this
publication by Southwest Research, formal literature, English






Interim Report on Conversion of Submarine M/F D/F Frame-Coil S-21 for
H/F D/F Operation
Title Text
Struszynski, W., Mugridge, A. H. and Ingrey, B.Author Text
Admiralty Signal Establishment (British) Report No. M.755; November 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Final Reports - Part III, on Contract OEMsr-1441Title Text
AnonymousAuthor Text
Office of Scientific Research & Development Report No. 6280.  See also
Department of Commerce PB39572; December 1945.
Source Text
Keyword Text
This volume contains six reports on service projects and other research
conducted by the Central Communications Research-Craft Laboratory of the
Harvard University.  Included are reports on a study of FM vs AM for use in
airborne VHF communication equipment; tests on direction finder systems;
investigation of principles underlying the maximizing of communication
intelligibility; aircraft-transmitter antenna-power, impedance and tuning
network survey; measurement of magnetic properties of ferrite core materials;
and disguised antenna for VHF, UHF and SHF communication equipment.
Photographs, diagrams, charts and curves are included.  (Science or
engineering abstract, technical report including miscellaneous government







Installation of Radio Set AN/ARC-3 and Radio Compass MN-26CTitle Text
AnonymousAuthor Text
Army Air Forces, Air Technical Service Command, Engineering Division.  See
Department of Commerce PB18618; December 1945.
Source Text
Keyword Text
This report consists of 15 photographs and 19 detailed drawings illustrating
the method for installing the above mentioned radio equipment in an aircraft.
(Written for this publication by Southwest Research, technical report including
miscellaneous government published material, English language/USA






Instrument Flying:  Instrument Trainer, Instructors' Syllabus, AdvancedTitle Text
AnonymousAuthor Text




This instructors' syllabus contains lesson plans for the following radio range;
radio direction finding and the SCS-51 instrument approach system.
Drawings, some of which are in color, illustrate the manual.  (Science or
engineering abstract, technical report including miscellaneous government







Meteorological Direction FinderTitle Text
AnonymousAuthor Text
Joint Intelligence, Central Pacific Ocean Area; December 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Notes on the Reception of Vertically Polarized Electromagnetic Waves;
Some Notes on Circuit Shielding
Title Text
AnonymousAuthor Text
Radio, vol. 29, pp. 39-40; December 1945.Source Text
Keyword Text
A radio design work sheet.  (Written for this publication by Southwest







Trials of High Frequency Direction Finder Outfit RH2X in H. M. S.
Saltburn and H. M. S. Queen Elizabeth
Title Text
AnonymousAuthor Text
Admiralty Signal Establishment:  Report No. M.756; December 1945.Source Text
Keyword Text
The RH2X was an experimental coaxial spaced loop direction finder.  (Written
for this publication by Southwest Research, technical report including







Radio - Direction Finding - Means of Determining Distance without
Triangulation - NRL Problem S197R-C
Title Text
AnonymousAuthor Text
U.S. Navy NRL: Letter No. S-S67/69(342:RWA)5603; 7 December 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Status Report on Pony Project Model XDBOTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, N. J.; 9 December 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






AN/APA-24A Direction Finder Antenna AssemblyTitle Text
AnonymousAuthor Text
Army Air Force: Report ATSC TSELP 26; 13 December 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Japanese Radio and Radar Direction FindersTitle Text
AnonymousAuthor Text
U. S. Navy Technical Mission, Japan.  See Department of Commerce
PB48379 and PB L86873; 27 December 1945.
Source Text
Keyword Text
This report contains technical information on several Japanese radio direction
finders, compiled from information obtained from visits to a number of naval
communications and electronic research centers and from interrogation of
Japanese personnel connected with electronic field.  Direction finders, as
such were confined generally to ranges below 22 megacycles and were
conventional in design, except for the Type 38 experimental land based and
the Type 40 experimental shipborne equipments, which were a fair try in the
direction of an instantaneous-reading visual-display type of direction finder.
The Japanese had portable and mobile direction finders, but no information
came to light on ultraportable types suitable for paratroopers.  The directional
antennae and lobe-switching devices used with radar intercept receivers
afforded a means of direction finding at VHF and the lower radar frequencies
are covered in reports on radar countermeasures.  See NavTechJap report
"Japanese Radar Countermeasures and Visual Signal Display Equipment,"
Index No. E-07, and the references listed therein.  Photographs, drawings,
and diagrams are included in the present report.  (Science or engineering
abstract, technical report including miscellaneous government published







Loop-Antenna Coupling-Transformer DesignTitle Text
Bachman, W. S.Author Text
Proc. Inst. Radio Engrs., N.Y., vol. 33, no. 12, pp. 865-867; December 1945.Source Text
Keyword Text
The low-impedance loop coupling transformer circuit is analyzed, expressing
the transformer parameters in terms of the circuit and transformer coupling
coefficients.  Equations are developed which yield optimum design values for
the transformer.  It is shown that an ideal transformer-coupled loop has 38.4
percent of the gain realizable from a direct-connected loop of the same area,
assuming the same Q in the transformer secondary as in the direct-
connected loop.  (Author's abstract, formal literature, English language/USA






Study of Direction-Finder FundamentalsTitle Text
Busignies, H., and Baker, D.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Project No. C-
58; Office of Scientific Research and Development Report No. 6608.  See also
Department of Commerce PB L87781; 17 December 1945.
Source Text
Keyword Text
This final report is only a reference to and summary of the interim and project
reports already distributed.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






A Narrative of Shipboard High Frequency Direction Finders in World
War II
Title Text
Dorwart, R. A.Author Text
Naval Training School, Casco Bay, Portland, Maine; 15 December 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Aerial Impedance MeasurementsTitle Text
Essen, L., and Oliver, M. H.Author Text
Wireless Engr., vol. 22, no. 267, pp. 587-593; December 1945.Source Text
Keyword Text
The impedances of a conical unipole with a reflecting sheet and of a conical
dipole are shown for the frequency range 200-1000 Mc/s.  The apparent
impedance of a cylindrical dipole fed from a concentric cable with and without
a λ/4 balancing transformer is investigated.  The accuracy of measurement is
limited by reflections from nearby objects and by stray capacitances, and it
tends to be poor when the measured resistance is of the same order as the
characteristic impedance of the measuring line.  (Science or engineering







Balanced Input Sensitivity Measurements Using Unbalanced Signal
Generators
Title Text
George, S. F.Author Text
NRL Report R-2692; 21 December 1945.Source Text
Keyword Text
The problem of measuring the sensitivity of balanced input radio receiving
systems with an unbalanced (grounded) standard signal generator is
considered for the frequency range 1.5-30 megacycles.  Particular emphasis
is placed on the sensitivity measurement of direction finder system employing
goniometers with center tapped stators grounded through resistors, often
difficult to remove.  Three different approaches are discussed:  (1) the
employment of resistive networks for maintaining a balance, (2) the
employment of unbalanced to balanced transformers and (3) the removal of
the center tap and measurement as an unbalanced system.  Results indicate
that all three methods can be made to yield results in agreement within the
limits of experimental accuracy.  Two shielded balanced-to-unbalanced
transformers were built with balance ratios of better than 50 db and
coefficients of coupling of 0.93 and 0.91 for the low and high frequencies
respectively.  (Author's abstract, technical report including miscellaneous







Radio Direction Finding Developments at 2nd Naval Research LaboratoryTitle Text
Giacoletto, L. J.Author Text
Department of Commerce PB L85720; December 1945.Source Text
Keyword Text
This memorandum contains tabulation of information on radio direction finders
as abstracted by the Japanese from their research reports and should be
considered as summary data only.  Detail data can be obtained by translating
the appropriate research documents all of which are supposed to be turned
over to Technical Liaison and Investigation Division.  It is the opinion of the
author that there was nothing of intelligence value in the Japanese Navy's D/F
research program.  (Science or engineering abstract, technical report
including miscellaneous government published material, English







Navigating Light Plane with LoopTitle Text
Hall, S.Author Text
Western Flying, vol. 25, no. 12, pp. 38-40; 64, 66-67; December 1945.Source Text
Keyword Text
Advantages of directional loop are shown; as practical example of use of
manual loop on typical cross-country flight, flight from Amarillo, Texas to
Oklahoma City is traced.  (Science or engineering abstract, trade journal,







 A Survey of Japanese Airborne Radio Research and DevelopmentTitle Text
Haller, F. F.Author Text
U.S. Army Technical Intelligence Center; Report No. 253; 19 December 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Iron Powder Cores and CoilsTitle Text
Jaderholdm, H. W.Author Text
Proc. IRE, p. 904; December 1945.Source Text
Keyword Text
When working with iron-core direction-finding loop antennas some time ago,
the writer was greatly assisted in his understanding of the related permeability
phenomena by the paper by R. M. Bozorth and D. M. Chapin.  A perusal of
article, which have since been published in various journals does not show
any reference to this paper, but many repeat earlier "rule-of-thumb" methods.
To this writer the paper seems worthy of some elaboration in respect to its
application to the design of iron powder cores and coils for radio sets.
Formulae for the effective permeability of a core and coil combination is
derived from fundamental principles and is accurate for an infinite coil and
core length.  (Author's abstract, formal literature, English language/USA






Principles of Loran in Position LocationTitle Text
Kenyton, R. W.Author Text
Electronic Ind., vol. 4, no. 12, pp. 106-107; December 1945.Source Text
Keyword Text
Name Loran is derived from LOng RAnge Navigation and is descriptive of
system that enables surface ship or aircraft to determine its position by radio,
without necessity of radio transmissions from craft itself; operating principle
and necessary equipment described.  (Science or engineering abstract, trade






Interpretation of Calibration Data on Shipborne DBM (M4100) and Radar
Direction Finder
Title Text
Kraus, J. D., and McGuigan, W. D.Author Text
Radio Research Laboratory Report No. 411-191.  See also Department of
Commerce PB L61003; 8 December 1945.
Source Text
Keyword Text
Calibrations taken on 13 different naval vessels of various classes were made
at frequencies in the range of 100 to 3400 megacycles for signals of both
vertical and horizontal polarization.  Individual calibration curves numbering
more than 60 are included in an appendix, together with photographs and
sketches of the various types of installations.  Comparisons between
installations are made by means of curves showing average deviation as a
function of frequency.  Curves are also shown of the deviation which included
80 percent of the bearings as a function of frequency.  In general, for average
installations, deviations are larger at low frequencies than at high frequencies
and larger on vertical polarization than on horizontal.  The effect of location is
discussed and it appears that in comparatively unobstructed locations, the
overall average bearing deviation is about 3 degrees.  Interpretation of the data
on the basis of sectors is emphasized.  It is stated that because of the
obstructing and reflecting structures in the vicinity of the direction-finder
antenna, there may be substantially greater deviations for signals arriving from
certain directions or sectors.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






Terminal Report on Tests on Direction Finder SystemsTitle Text
Mimno, H. R., Wing, A. H., and Cunningham, W. J.Author Text
Harvard University Report: OSRD: 6280; 1 December 1945.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Reduction of Interference from the AN/APS-2F (ASG) Radar Equipment
with Special Reference to the SCR-269F Automatic Direction Finder
Title Text
Pinkham, R. A., and Kleinbach, W. S.Author Text




The purpose of the problem reported here has been to determine the cause
and magnitude of the subject interference, and to develop methods or means
for its elimination.  Investigation involving the AN/APS-2F and SCR-269F
equipments has shown that the interfering radiation is mainly of two types:
First, the high frequency carrier and its associated sidebands; and second,
the pulse frequency and its harmonics.  Only the latter has been found to be
of practical importance.  Laboratory investigation has led to modifications
which reduce the interference to negligible values.  Some of the modifications
are accomplished by easily applied field correctives, while others are more
difficult to make, but it is believed that the corrective measures suggested
herein will be sufficient for the elimination of the interference.  Finally,
recommendations are made for improvement in the future design of radar
equipments in order to provide for suppression of possible interfering radiation.
 Drawings, circuit diagrams, and photographs are included.  (Science or
engineering abstract, technical report including miscellaneous government







Report on the Development of Radio Set AN/TRD-2Title Text
Stiber, S.Author Text
U.S. Signal Corps Engineering Laboratory, Evans; Belmar: Report No. ESL-




Radio Set AN/TRD-2 was designed to provide a portable and mobile direction
finder giving instantaneous indications and automatic sense.  This direction
finder is unique in that the instantaneous indication of the oscilloscope in a
single line generated from the center of the screen of a length proportional to
the signal strength, and the angular position of which indicates the direction of
arrival of the signal without sense ambiguity.  An additional feature is that
noise and modulation are almost completely eliminated from the visual
indication.  Although capable of considerable mechanical and electrical
refinement, the laboratory model performed in accordance with expectations,
and to date is the only instantaneous direction finder developed in these
laboratories which would be capable of operation when mounted in a vehicle
as small as a jeep.  Although the project under which the AN/TRD-2 was
developed has been canceled, recommendations are made as to possible
applications and improvements, should investigation of this unique type of
direction finder be resumed at a later date.  The frequency range of this
equipment is 1.5 to 18 mo.  Photographs, drawings, and schematics are
included.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






D/F Attachment to German K. W. E. A. ReceiverTitle Text
Taylor, C. B. G., and Mackintosh, L.Author Text
Telecommunications Research Establishment, Ministry of Supply (British)
Report No. T.1824; December 20, 1945.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The General Case of Locating a Point on a Plane by Three Angle
Measurements
Title Text
Yudin, M. I.Author Text
Compt. Rend. Acad. Sci. (URSS), vol. 49, pp. 472-475; 10 December 1945.Source Text
Keyword Text
An extension of the author's paper (Bull. Acad. Sci. (U.R.S.S.) ser. Geogr. et
Geophys., vol. 8, nos. 2-3, p. 96 on; 1944.  In Russian to the case where the
errors in angular measurement are not independent.  Formulas are given
which determine the position of the most probable point and the accuracy
achieved.  Aerodynamical and aural direction-finding applications are
mentioned.  (Science or engineering abstract, formal literature, English






Japanese Power Frequency Direction Finder Type 98Title Text
AnonymousAuthor Text
Evans Signal Laboratory Report.  See Department of Commerce PB1567;
1945.
Source Text
Japanese, 60 Hertz DF, power line DFKeyword Text
This report describes in detail equipment for locating 60 cycle power lines.
The range at best is not over 2 miles.  Construction is good.
Countermeasures are described.  Photographs of the equipment are given.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Direction Finder and Antenna ResearchTitle Text
AnonymousAuthor Text
National Defense Research Committee, Office of Scientific Research and
Development, Summary Technical Report of Division 13, vol. I, Contract
OEMsr-1131.  See also Department of Commerce PB139790; 1946.
Source Text
Keyword Text
Nearly sixty years ago Heinrich Hertz experimentally produced
electromagnetic waves, determined the direction of the waves, and wrote,
"Thus we now have a means of discerning the direction of the electric force at
every point."  The waves were not detected outside of his lecture room, and it
is unlikely that he foresaw the application of direction finding to navigation.
Later, as the direction finder art advanced, many types of directional antennas
were devised, including loops, crossed loops, spaced loops, Adcocks, and
arrays.  Some who contributed most effectively were Adcock, Ballantine,
Barfield, Bellini, Busignies, Dellinger, Dieckmann, Eckersley, Heil, Kolster,
Marconi, Mesny, Pickard, Smith-Rose, and Tossi.  During the fifteen years
prior to World War II, the art advanced relatively slowly.  Most progress was
made in England.  Equipment performance was reasonably satisfactory.
Ground installations of direction finders were used to inform ships at sea of
their positions.  A similar use of ground direction finders was made by Pan
American Airways and by various European air lines.  Direction finders on
ships at sea were almost universally used as a navigational aid, and most
commercial airliners employed automatic direction finders for navigation.
Thus, by the advent of World War II, direction finding was established as an
important means of navigation.  Early in World War II, the Communications
Division (Division 13) of the National Defense Research Committee (NDRC)
formed a Direction Finder Committee under the Chairmanship of Loren F.
Jones of which the members were H. Busignies, J. H. Dellinger, D. G. C.
Luck, and R. K. Potter.  Later, as consultants or technical aides, the
Committee was greatly assisted by J. Allison, E. D. Blodget, and W. C. Lent.
 This Committee was active until September 21, 1945, with a number of
Army, Navy, and British liaison representatives attending each meeting.
During this period, the Committee issued contracts for work at Stanford
University, California Institute of Technology, Harvard University, University of
New Mexico, Federal Telephone and Radio Laboratories, Radio Corporation of
America, Wilmotte Laboratories, J. A. Maurer, Inc., and Bell Telephone
Laboratories.  In addition, the Committee served as a coordinating agent and
a clearing house for direction finder developments everywhere.  The art
advanced rapidly.  Such diverse subjects as polarization errors, ionospheric
Abstract Text
effects, site errors, navigational applications, evaluation of fixes, and location
of electric storms were studied.  Despite its long history, direction finding has
been the subject of remarkably few texts.  For years, the standard text in
English was Wireless Direction Finding by R. Keen, published in England in
1922 and now undergoing its fourth revision.  Radio Direction Finders by D. S.
Bond was published in 1944.  The present publication, for which Keith Henney
has acted as general editor and has devoted much time to coordinating the
material, is Volume 1 of four books covering the wartime work of the
Communications Division of NDRC.  In this volume, there are accounts of
developments sponsored by the Direction Finder Committee and of the results
obtained.  This book is not intended for the layman, and will be of only
moderate assistance to equipment operators.  It is intended for scientists,
engineers, military personnel, students, and others who are interested in radio
direction finding.  Radar, which combines direction finding and ranging, is
already extensively used for navigation.  To some extent, it will replace
direction finding.  However, direction finding will remain as one of the primary
navigational methods and will be used for new functions such as locating
electric storms.  As the art advances, developments will facilitate direction
finding at higher frequencies, will minimize errors, and will simplify equipment.
 Recent progress made in these directions by NDRC is outlined in the
following pages.  The future holds promise of more radical developments,
such as direction finders which will operate at all elevation and azimuth
angles, in other words, hemispherically, with an accuracy adequate for fire
control purposes.  Possibly all direction and frequencies will be under
continuous uninterrupted observation with some kind of panoramic
presentation.  Possible there will be a need for direction finders with
automatic tracking wherein the equipment will lock on and automatically
follow a moving source of emission.  No doubt there will be still other
developments not now envisioned.  All radio communication, of course,
involves the proper design and use of many components, among them
antennas.  Direction finding, radar, altimeters, and countermeasures for
jamming enemy radio communication require means for imparting to and
receiving from space the required radio energy.  For this reason it was natural
that certain research on the design, measurement, and application of
antennas should fall to Division 13 to sponsor.  Following the material on
direction finding will be found summaries of the several antenna projects
supervised by the Division:  HARADEN PRATT.  In summarizing the several
hundred reports of contractors on the hundred-odd research projects
sponsored by Division 13 of the National Defense Research Committee,
(NDRC), the editor has had to settle in his own mind how much or how little of
each project report should be included; in other words, how far the boiling-
down process should go.  The editor has an abhorrence for seeing good
scientific or technical material go unpublished.  Only by publication can the
facts or methods developed by a few researchers become available for all
researchers.  On this basis, substantially all Division 13's program should be
included in the volumes, of which this one, summarizing the work of the
Division.  On the other hand, time moves forward inexorably so that it is quite
likely that, by the day of publication, much of the data would already be out of
date.  Furthermore, time and human energy are always scarce.  On these
bases, all that might be required would be a paragraph or two summarizing
the aims of the project and its accomplishments.  A middle course was
steered, a course between the easiest solution of publishing practically all of
each report and the more difficult job of really digesting the project purpose
and results.  The editor, however, deliberately chose to publish too much
rather than too little.  In most cases it will be unnecessary for the reader to
search out the original source material unless he wishes to dig deep into the
subject.  In those cases where fundamental information was assembled and
printed in the project report, that is, information on which future research
might be based, the summaries have been permitted to take as much space
as required.  This volume covers two aspects of Division 13's work - that
dealing with research and development in direction finding, and that on
antennas.  The work on direction finders has been divided broadly into two
aspects, that describing physical equipment, and that covering fundamental
research leading to better knowledge of the manner in which ground
constants, multiple rays, polarization by the ionosphere, and other factors
affect the accuracy with which bearings can be measured.  All this was
necessitated by the fact that direction finding had gone into a sort of
intellectual slump by the beginning of World War II.  Antennas were generally
of the loop or the Adcock type.  Errors in bearings were deplored by
accepted.  Need had not risen for direction finding on the higher frequencies
which came into such wide use during World War II.  Above all, new ideas,
new and basic analytical research were needed.  Throughout all the
fundamental work on direction finding, the subject of errors was most
important, simply because direction finders of various types do not give
consistent nor accurate bearings in spite of the fact they can be erected with
great care and constructed of precision apparatus.  In fact, exploration of the
vagaries of direction finding occupied a great deal of the attention of the
Division and its research men and engineers.  Finally, through the means of a
new instrument, the polariscope, it was proved that many D/F troubles are
due, not to the apparatus itself, nor to the ground on which it is located, nor to
the operation of the equipment, nor to the fact that the ionosphere polarized
radio waves heterogeneously.  Many of the errors which would remain, even if
all the other sources of difficulty were removed, come from the fact that
radiation from a transmitter arrives at a receiving point over multiple paths, and
it is the many possible interrelations between these multiple rays that
produce direction-finding aberrations.  Thus it appears that there is a point
beyond which much greater accuracy in bearing determination cannot be
obtained by refining the apparatus.  Fundamental studies, analytical in nature,
are reported rather fully in this report.  Part I, dealing with basic studies in
direction finding, includes means of measuring ground constants, and of
rating D/F systems in terms of wanted-to-unwanted pickups; the effects of
connecting cables with Adcock systems; a new means of controlling the
amplification of a D/F receiver by means of a local transmitter; and the virtues
of direction finding on pulse transmissions.  Part II deals with physical
equipment and systems developed under the aegis of Division 13.  Here will
be found the work which led to the SCR-291, a single-band of D/F system
widely used by the Air Transport Service, a workable Radio-Sonde, a D/F
system for the region of 110 to 600 mc, portable beacons which would lead a
foot soldier to his objective on the field of battle regardless of weather or time
of day, and means for locating tanks by radio.  Finally, one of the last and
mots elegant accomplishments of the Division was an electrical and
electronic instrument for evaluating the responses obtained from multiple D/F
receivers so that the origin of signals could be more closely pinned down to a
circle of small radius.  Part III records early work of sferics, the use of radio
direction finding for locating storms.  The portion of the Division's activities
dealing with antennas research is found in Part IV.  Here is described the
early work on determination of the characteristics of antennas for aircraft and
tanks by means of scaled-down models:  the work on faired-in antennas:  a
complete survey of airborne antennas as of early 1945, including what was
then known about wide-band antennas.  Work on disguised antennas, on
improvised D/F antennas for use in the field, and on antennas for use in the
region of 150 to 600 mc are also recorded here.  KEITH HENNEY, Editor;
Contents:  BTL high-frequency direction-finder research; Study of radio pulse
propagation; Ultra-high-frequency direction-finding study; Errors in direction
finders; Correlation of DF errors with ionosphere measurement; Miscellaneous
direction-finder research; UHF radio-sonde direction finder; Demountable short-
wave direction finder; Direction finding by improvised means; Portable radio
assault beacon; UHF direction-finding antenna study; Locating tanks by radio;
UHF friendly aircraft locator; Electrical direction-finder evaluator; A study of
sferics; Antenna patterns for aircraft; Airborne antenna design at UHF and
VHF; Development of faired-in antennas; Miscellaneous antenna research.
(Author's abstract, technical report including miscellaneous government






Historical and Technical Survey, Vol I and IITitle Text
AnonymousAuthor Text
OSRD Report.  See Department of Commerce PB92973 and PB92071; 1946.Source Text
Keyword Text
Volume I, 327 pages of photos, diagrams, graphs, and tables included in the
text.  Subject matter covers radar-research, radar-meteorological effects,
radio waves, propagation and research, and the U.S. National Defense
Research Committee.  Volume II covers, in addition to subjects in Volume I,
propagation experiments with radar transmission, radio transmission; 226
pages of similar content to Vol. I.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published







An Outline of Medium Frequency Direction Finding SystemsTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Medium Frequency Direction Finding, (Shipborne)Title Text
AnonymousAuthor Text
International Meetings on Radio Aids to Navigation; Document No. 12; 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










National Defense Research Committee:  Office of Scientific Research &
Development, vol. 2B; 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Description and Servicing Instructions of Indicator 'Uranyl I'Title Text
AnonymousAuthor Text
(German: Telefunken)  See:  Department of Commerce PB L67789.  No date.Source Text
Keyword Text
This document contains a description and servicing instructions of the
indicator "Uranyl I" used in connection with a supersonic direction finder.  The
indicating device is a cathode-ray tube with two screens  situated one above
the other, the upper screen being the conventional screen, the lower a long
persistence screen.  Drawings, diagrams, and photographs included.
(Science or engineering abstract, technical report including miscellaneous







Radio Investigation of IonosphereTitle Text
Baker, C. J.Author Text
Philips Tech. Rev., vol. 8, p. 111; 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






H. M. S. 'Boxer'Title Text
Bennett, G. M.Author Text
Wireless World, vol. 52, p. 3244; 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Directional Patterns of Rhombic AntennaeTitle Text
Christiansen, W. N.Author Text
A. W. A. Tech. Rev. (Amal. Wireless Aust.), No. 1, pp. 35-51; 1946.Source Text
Keyword Text
Spatial directional patterns of typical rhombic aerials are given.  A design
which involves the application of the simple "alignment" relation at the
geometric mean of the frequency range is much superior at the higher
frequencies to one in which a wider aperture has been used to obtain higher
output at this mean frequency.  A comparison with the pattern of a large
tuned array shows the inferiority of a single rhombic aerial.  Many of the
prominent minor lobes seen in the directional pattern of the latter may be
suppressed by the use of several rhombics in the form of an array.  Various
simple designs are discussed and it is shown possible, particularly when the
rhombics are arranged in an interlaced "end-fire" array, to produce over the
whole working range of the rhombic, a directional pattern which compares well
with that of a large tuned array at its designed frequency.  (IRE or IEEE








Colin, R. I., and Adams, P. R.Author Text
Communications, vol. 26, p. 50; 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






Gee:  A Radio Navigational AidTitle Text
Dippy, R. J.Author Text
JIEE, Part IIIA, vol. 93, no. 2, pp. 468-480; 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  A "master" station transmits 6-microsecond pulses at a
repetition frequency of 500 per second; two "slave" stations also transmit 6-
microsecond pulses at a repetition frequency of 250 per second, and are
locked to the "master" so that the interval between "master" and "slave"
pulses remains constant.  The signals are displayed on the airborne receiver
so that the path difference from the aircraft to the "master" and each "slave"
station can be read directly.  Charts are provided with a system of hyperbolas
of constant path difference plotted for the "master" and each "slave" station:
the aircraft's position is then determined as an intersection of a hyperbola of
each system.  The airborne and ground-station equipments are described in
detail.  A later development was the introduction of a third slave station to give
all-round coverage, and the design of light transportable ground stations.
future possibilities of the system are briefly discussed.  A summary of this
paper is given in Part IIIA, vol. 93, no. 1, pp. 344-345; 1946.  ABSTRACT NO.
2:  Three ground stations radiating pulses are used to fix the position of the
receiver on a hyperbolic grid.  Accurate fixes in all directions from the
transmitters are obtained by adding a 4th ground station.  The principles and
circuits of the airborne equipment are discussed in detail and the ground
equipment is outlined.  (Abstract No. 1 - Author's abstract, Abstract No. 2 -
Science or engineering abstract, formal literature, English language/abstract,






Session on: Aerials and Wave GuidesTitle Text
Duckworth, J. C., et al.Author Text
JIEE, Part IIIA, no. 1; 1946.Source Text
Keyword Text
Papers presented at Radiolocation Convention as follows:  Aerials for Radar
Equipment, J. A. RATCLIFFE; Wave Guides, F. B. LLEWELLYN;
Development of Ground Radiolocation Aerials, with Particular Reference to
Height-Finding Systems, D. TAYLOR; Slot Aerials, H. G. BOOKER; Slotted
Linear Arrays, D. W. FRY; Cheese Aerials, O. BOEHM; Production Testing of
Wave Guides, L. W. BROWN; Wave-Guide Matching Technique, E. WILD;
Phase Correction of Horn Radiators, N. M. RUST; Variable-Elevation Beam-
Aerial Systems for 1½ Meters, G. E. BACON; Dielectric-Lens Aerial for Wide-
Angle Beam Scanning, F. G. FRIEDLANDER; Use of Common Aerial for
Radar Transmission and Reception on 200 Mc/s, C. J. BANWELL; Some
Applications of Principle of Variation of Wavelength in Wave Guides by
Internal Movement of Dielectric Sections, G. E. BACON and J. C.
DUCKWORTH; Detailed Experimental Study of Factors Influencing Polar
Diagram of Dipole in Parabolic Mirror, E. G. BREWITT-TAYLOR; Impedance
Matching by Tapered Transmission Lines; A. W. GENT and P. J. WALLIS;
Elimination of Errors from Crossed-Dipole Direction-Finding Systems, R. A.
SMITH and C. HOLTSMITH; Calculation of Attenuation in Wave Guides, S.
KUHN; Quasi-stationary Field Theory and Its Applications to Diaphragms and
Junctions in Transmission Lines and Wave Guides, G. G. MACFARLANE;
Rhombatron Wave-Guide Switch, A. MACLESE and J. ASHMEAD; Directive
Couplers in Wave Guides, M. SURDIN; Resonant Slots, W. H. WATSON.
(Science or engineering abstract, formal literature, English language/abstract,






On the Coastal Effect in Radio Direction FindingTitle Text
Feinberg, E. L.Author Text
Bull. Acad. Sci. (U.R.S.S.), Serial. Phys., vol. 10, no. 2, pp. 196-216; 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  Previous investigations of the phenomenon are briefly
reviewed; it is usual to ascribe the effect to the difference in the electrical
properties of land and sea and to call it "coastal refraction."  The author
suggests that the actual vertical configuration of the coast also affects the
propagation of electromagnetic waves since it is known, for example, that the
difference in the electrical constants of land and sea is greater in the case of
a high coast.  Accordingly a more general theory is developed in which the
effect of the boundary line is taken into account and formulas are derived for
different relative positions of the observer and transmitter.  The considerable
effect of the transitional zone is also demonstrated.  The theory is derived
from a general theory of the propagation of radio waves along a nonuniform
and uneven surface developed by the author elsewhere (1962 of 1944 and
back references).  That theory was based on an integral equation first solved
by Grunberg (3386 of 1944) and more fully investigated by Fock in
Mathematicheski Sbornik, 1-2 (1944).  In the present paper a method is
proposed which makes the solution of the integral equation unnecessary and
the problem is reduced to the evaluation of integrals of known functions.  This
results in a considerable simplification of the necessary calculations.  In
conclusion, a brief analysis made of available experimental data, which are in
conformity with the theory.  ABSTRACT NO. 2:  The directional error in
degrees is calculated for different slopes of the coastal line and for different
soil conductivities.  The importance of location of transmitter and receiver is
discussed.  The computed formulas are extended to the general case of wave
refraction.  The proposed theory is shown to agree reasonably well with
experimental observation by Smith-Rose and some Russian physicists.
Equations for a plane wave crossing a non-rectilinear coast line are deduced,
and experimental data are analyzed.  (Abstract No. 1 - Source or abstract
unknown, Abstract No. 2 - Univ. of Illinois abstract, formal literature, Russian








Ziff-Davis Publishing Company, New York; 1946.Source Text
Keyword Text
A new book describes the mechanics and applications of two-way radio for all
forms of fixed, mobile, and portable communications.  One chapter contains
aeronautical applications of this equipment.  The author discusses uses of
aircraft radio and problems peculiar to it, design considerations, aircraft power
supply, radio performance in aircraft, noise suppression, and direction finding.







Fundamentals of RadiolocationTitle Text
Jacobs, E. V.Author Text
Liverpool Eng. Soc. Trans., vol. 67, pp. 138-175, Disc., pp. 176-192; 1946.Source Text
Keyword Text
Principle of Radiolocation and other methods of range and direction finding;
description of equipment; determination of range, azimuth or bearing, and
elevation.  (Science or engineering abstract, formal literature, English






The Influence of Re-Radiation on Measurements of the Power Gain of an
Aerial
Title Text
Pippard, A. B., Burrell, O. J., and Cromie, E. E.Author Text
JIEE, Part IIIA, vol. 93, no. 4, pp. 720-722; 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  A modification of Purcell's method is given, taking
account of reradiation which frequently introduces considerable errors.  In the
direct method of measuring power gain, reradiation errors are practically
negligible.  ABSTRACT NO. 2:  While measuring the power gain of a sectoral
horn by a method devised by Purcell, it was found that re-radiation caused
serious errors unless precautions were taken to allow for it.  The theory of the
effect is developed and experiments are quoted which tend to confirm it.  The
mechanism of re-radiation is discussed for particular examples.  A
modification of Purcell's method is suggested, and it is shown that the direct
method of measuring power gain is not seriously affected by re-radiation.
(Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or
engineering abstract, formal literature, English language/abstract, document






Precision Ranging Systems for Close-Range WeaponsTitle Text
Pout, H. W.Author Text
JIEE, Part IIIA, vol. 93, no. 2, pp. 380-394; 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  The development of close-range sets is described and
also the reasons for the successive changes.  The prediction of aircraft future
position is discussed, including analysis of "rate aiding" as a method of rate
determination.  Two sets are described, with block diagrams.  The first of
these, type 282, did not give the required accuracy.  The second, type 285,
incorporating panel L22, is described in detail and the problems associated
with the use of panel L22 in conjunction with the auto-barrage unit are
discussed.  An account is given of a completely self-contained automatic set
including auto-ranging and auto-aiming of the guns.  The limitations of such a
system are outlined.  A summary of this paper is given in Part IIIA, vol. 93,
no. 1, pp. 326-327; 1946.  ABSTRACT NO. 2:  Traces the development of
naval close-range radar-ranging devices from 1939 to 1944, and describes the
factors responsible for the successive changes.  The prediction of aircraft
future position is discussed with a mathematical analysis of "rate-aiding" as a
method of rate determination.  Reasons are given for the introduction of radar
ranging into naval fire-control systems.  Two ranging panels are described,
and the special problems associated with their operation in conjunction with
the auto-barrage unit are introduced.  A description is given of the attempt to
solve the close-range gunnery problem by the use of a self-contained gun
mounting carrying all the necessary predictor and radar equipment.  An auto-
following radar set is analyzed, and its advantages are discussed.  (Abstract
No. 1- Univ. of Illinois abstract, Abstract No. 2 - Science or engineering







Aerials for Radar EquipmentTitle Text
Ratcliffe, J. A.Author Text
Proc. I.R.E., vol. 93, part IIIA, no. 1, pp. 22-32, 1946.Source Text
Keyword Text
The paper presents a survey of those principles in aerial design which have
come to the fore during the war in the development of aerials for radar
equipments.  It is intended to serve as a coordinating introduction to
specialist papers which will follow.  It is assumed that the reader is familiar
with pre-war theory and practice in relation to aerials.  On meter wavelengths
the aerials are divided into those working on the "flood-lighting" and those
working on the "beam" principle.  The beaming in the vertical plane is seldom
sufficiently sharp to avoid effects from ground reflections, which therefore play
a predominant role in methods of elevation-finding.  In radar direction-finding
from aircraft with meter waves, use is made of overlapping "polar diagrams"
provided either by self-direction aerials, or by aerials so positioned that the
metal body of the aircraft causes them to have the required directive
properties.  With centimeter waves it is possible to produce beams so sharp
that complications due to reflections from the ground can, to a large extent,
be avoided.  It is explained how the principles of optical diffraction theory are
applied to the design of linear arrays fed from wave guides, so as to produce
"fan-beams" of radiation narrow in one plane and sharp in the perpendicular
one.  The production of "pencil-beams," sharp in two planes at right angles, is
also discussed.  Some account is given of new developments in the use of
slots as aerials, in the design of wide-band aerials, and in the theory and
design of end-fire arrays of the  Yagi type.  (Abstract source unknown, formal






Direction Finders for Static PulsesTitle Text
Relson, M.Author Text
Electronic Ind., vol. 30, p. 32; 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






Efficiency Comparison of Rhombic AerialsTitle Text
Rushchuk, I. M.Author Text
Vestnik  Elek troprom., vol. 17, no. 2, pp. 13-18; 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  The following rhombic aerials are compared:  single
rhombic, parallel rhombics in a broadside array, and a Russian variant of the
latter due to Aisenberg.  Power gain and its relation to radiation resistance is
discussed, this being calculated by Poynting's vector method.  It is shown
that the Aisenberg array presents a great saving in space compared with the
usual broadside, (spacing between the major diagonals is reduced to 0.8λ)
and still has 1.8X power gain compared with a single rhombic.  Another
system is described, consisting of 2 parallel rhombics vertically mounted and
having a reduced radiation resistance less than 485 ohms.  A combined
system of such arrays reaches a power gain of 210, and is much simpler than
the Telefunken array with 32 + 32 elements of similar performance.
ABSTRACT NO. 2:  Mathematical discussion showing that the gain of a
variation of the broadside rhombic aerial, as proposed by Eisenberg, is 1.8
times higher on short waves and 1.53 times higher on long waves than in the
case of an ordinary rhombic aerial.  (Abstract No. 1 - IRE or IEEE abstract,
Abstract No. 2 - Written for this publication by Southwest Research, formal







Smith, R. A.Author Text
JIEE, Part IIIA, vol. 93, no. 1, pp. 331-342; 1946.Source Text
Keyword Text
The following radar navigational systems are described:  interrogators and
responder beacons for homing, "Rebecca" airborne interrogators operating
with "Eureka" beacons (super-regenerative receiver), microwave beacons,
"Gee", the hyperbolic system operating on 20 Mc/s, LORAN, the long wave
long distance hyperbolic system for sea navigation, and its hf and sky wave
synchronized versions; and the "direct" system H2S (10 cm and later 3 cm
wavelengths).  High accuracy methods using direct distance measurement
landing systems are treated.  For all these methods the principles of
operation are explained, their meter or scope displays described and post-war
applications discussed.  (Science or engineering abstract, formal literature,






Elimination of Errors from Crossed-Dipole Direction-Finding SystemsTitle Text
Smith, R. A., and Smith C. H.Author Text
JIEE, Part IIIA, vol. 93, no. 3, pp. 575-587; 1946.Source Text
Keyword Text
Radio direction-finding systems have mainly been used in conjunction with
vertically-polarized radiation.  For the detection of aircraft by radar on meter
wavelengths, horizontal polarization has advantages and is normally used.
The early technique, using a crossed-dipole system and goniometer suitable
for horizontally-polarized radiation only is briefly described.  The main sources
of error in such systems are discussed.  Special care must be taken to
ensure that, when long feeders are involved, aerials are carefully matched to
the feeders; to achieve this, accurate impedance measurements are required.
 Measurements on a dipole fed by twin concentric transmission lines are
described, and it is shown how the impedance of stacked arrays may be
calculated from these measurements.  The need or careful bonding of
transmission lines is discussed, and a design using heavy brass clamps to
bond all feeders to a central lightning conductor is described.  Errors due to
reflector systems used for sense determination are discussed.  A multi-
element reflector system for use with stacked D/F arrays is described.  The
receiving aerials for the C. H. radar systems, as designed on the above
principles and used for the determination of range, bearing and elevation of
aircraft, are described.  (IRE or IEEE abstract, formal literature, English






Radio Direction-Finding, IEE SymposiumTitle Text
Twist, G.Author Text
Electrician, vol. 137, p. 1213; 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






Miscellaneous Report Titles Pertaining to Direction Finding, Not DatedTitle Text
Various Authors, Some AnonymousAuthor Text
Originally Compiled by the University of Illinois, Department of Electrical
Engineering about 1946; British and United States Departmental Sources
(See Abstract No. 2912)
Source Text
Keyword Text
(1) "100-160 Mc Experimental Direction Finding Antenna for Use with Model
CXGG-2 Radio Direction Finder Equipment."  Federal Telecommunications
Laboratories, Nutley, New Jersey, Report No. TM 176.  (2)  "Comparative
Intercept Suitability of Model DBM-1 Radar Direction Finder and Search
Antennas AT-37/APT and AS-26/APR-2."  USN NRL: R-2986.  (3)  "Final
Report on Trials Carried Out in the Universal Homer 'Hookah' Installed in
Mosquito XXX NT556."  Great Britain Bomber Support Development Unit,
Report No. 44 (JEIA: 10348).  (4) "Instantaneous Cathode Ray Indicators for
Use in Connection with Direction Finders.  (Principles also Applicable to
Radar PPI Systems)."  Federal Telecommunications Laboratories, Nutley,
New Jersey, Report No. 48.  (5)  "Instruction Book for CXKH Radio Direction
Finder Equipment."  Federal Telecommunications Laboratories, Nutley, New
Jersey.  (6)  "Interim Development Report on Improvement of Sense Operation
Model DAQ."  Federal Telecommunications Laboratories, Nutley, New Jersey,
Report TM 99, 99a, and 99b.  (7)  CLARK, T. H., "Investigation of Errors in
Spaced Collector Direction Finder Systems."  Federal Telecommunications
Laboratories, Report No. TM 37.  (8)  "List of British Reports on Direction
Finding B.C.S.O: Nos. 1-8.  (9)  "Model CXHT Aircraft Direction Finder (28-
100 Mc)."  Federal Telecommunications Laboratories, Nutley, New Jersey,
Report No. TM 158.  (10)  "Operating Instructions for Type E-2 Indicator When
Used with DBF D/F."  Federal Telecommunications Laboratories, Nutley, New
Jersey.  (11)  "Proposed Program for Modernization of DAJ Direction Finder
Stations."  Federal Telecommunications Laboratories, Nutley, New Jersey,
Proposal No. 282.  (12)  "Radio Direction Finder for Marine Corps
Reconnaissance 1.5 to 160 Mc."  Federal Telecommunications Laboratories,
Nutley, New Jersey, Proposal No. 207.  (13)  "Scanning and Direction Finding
Receiver for Shipboard Service - Type CXGH."  Federal Telecommunications
Laboratories, Nutley, New Jersey.  (14)  "Status Report on Model X-DBO
Antenna Development."  Federal Telecommunications Laboratories, Report
No. TM 172.  (15)  "Tests of Automatic Direction Finder Type MN-31, in PV-1
Aircraft."  USN Naval Air Station, Banana River, TED BAK 3144-10.  (16)
BRAY, W. J., and OWEN, F. C., "The Electrical Characteristics, Line-Up
Procedure, and Performance of Short Wave D.F. Stations for Admiralty Use,
Abstract Text
and the Design of a 1-5 Mc/s Goniometer."  General Post Office (British)
Report No. 1046 (CRB: 44/1190).  (17)  ASHMEAD, J., and ELLIOTT, W. S.,
"The Possible Application of C.R.D.F. Technique to G.L. on a Wavelength of
10 Centimeters."  R.R.D.E. Report No. 104.  (18) "VLF Automatic Radio
Compass 100 - 160 Mc/s."  Federal Telecommunications Laboratories
Proposal No. 314.  (19)  "The Simon Radioguide."  Radio Navigational
Instrument Corp., New York, New York.  (20)  "Instruction Bulletin - Opposed
Spaced Loop Direction Finder."  Automatic Electric Company, Chicago, Ill.
(21)  "Instruction Book for Model DU-1 Aircraft Radio Direction Finding
Equipment."  Bendix Aviation Corporation, Baltimore, Maryland, Report No. IB
348.  (22) "Dane Marine Direction Finder (GC Radio Compass)."  Dane
General Communications Company (USN BuShips 925D:  X-44. 10-217).  (23)
"SCR-599 New Four Band Automatic Radio Compass."  Fairchild Aviation
Company.  (24) "Descriptive Literature on Wolff Airpilot."  Precision
Laboratories; Irvington, New Jersey, BuShips 925D:  X-44. 14-231.  (Written
for this publication by Southwest Research, technical report including
miscellaneous government published material, English language/abstract,





Performance Study of an Experimental Iron Core LoopTitle Text
Ackerlind, E., and Reynolds, J. B.Author Text
USN, NRL Report No. R-2724; January 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






An Ultra-High-Frequency Radio Range with Sector Identification and
Simultaneous Voice
Title Text
Alford, A., Kandoian, A. G., Lundburg, F. J., and Watts, C. B.Author Text
Proc. IRE, vol. 34, January 1946.Source Text
Keyword Text
The basis of the design described is the two-course localizer used in
instrument landing.  A group of three loop radiators provide two overlapping
mirror-image patterns modulated at 90 and 150 c/s, respectively.  A cross-
pointer instrument, the vertical pointer of which is actuated differentially by the
90 and 150 c/s modulation, provides the pilot with the necessary information
for orienting his plane.  A second pair of outside radiators, similar but at right
angles to the first group, in conjunction with the center radiator, which is
common to both the aural and visual systems, provides a keyed signal for
aural section denfification.  Except for the carrier radiation which is common
to both the aural and visual signals, the two systems are entirely
independent.  Voice is radiated only by the center aerial.  The theory of the
aerial system is discussed with particular attention to the problem of
interaction between the aural, visual, and voice radiating systems.  (Science
or engineering abstract, formal literature, English language/USA abstract,






The Efficiency of a Short Transmitting AntennaTitle Text
Andrews, V. J.Author Text
Communications, vol. 26, pp. 52-53; January 1946.Source Text
Keyword Text
The inefficiency of aerials of lengths less than 0.18 wave-length is due to the
fact that they have a low radiation resistance and a large negative reactance,
resulting in relatively high losses in the loading inductor.  The adverse effect of
the lead-in capacitance can be reduced by playing the loading inductor at the
base of the aerial.  (Source of abstract unknown, formal literature, English














Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










USN, BuShips; January 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Wireless Direction Indicator:  Japanese Signal EquipmentTitle Text
AnonymousAuthor Text
U.S. Army, Forces in the Pacific, Signal Analysis Section, Report No. 8.
See also Department of Commerce PB23312; January 1946.
Source Text
Keyword Text
Subject indicated is an adapter kit probably used for guiding troops at night or
for amphibious landings.  The contents of two boxes comprising the wireless
direction indicator set are listed.  Description states that frequency coverage
is from about 900 to 1700 KC.  (chart calibrated from 1000 to 1500 KC).
Photographs, a diagram, and extracts translated from the Japanese research
book on the radio direction indicator are also included.  (Science or
engineering abstract, technical report including miscellaneous government







Summary of Siting Requirements for HF/DF and VHF/DF Shore StationsTitle Text
AnonymousAuthor Text
Admiralty Fleet Order No. 26 (British); 10 January 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Preliminary Instruction Book for Radio Sets SCR-504-T3 and SCR-504-T4Title Text
AnonymousAuthor Text
US War Department; 15 January 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Direction Finding - Development of Model X-DAX - Contract
NXsr-45457 - F.T. & R. Contractors - NRL Problem S927T-C - Evaluation
of Model X-DAX Serial No. 2
Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Japanese Signal Equipment Wireless Direction IndicatorTitle Text
AnonymousAuthor Text
Office of Commanding Signal Officer, Army Technical Intelligence Center,
Tokyo, Japan, Report No. 8; 24 January 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Instructions for Modifying Model DAQ Direction Finding Equipment to
Include Automatic Gain Control
Title Text
AnonymousAuthor Text
USN, NRL Letter Report No. RA69A 230A; 30 January 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Aircraft Radio-Antiprecipitation Static and Iron-Core D.F. Loops,
Performance of Final Report
Title Text
Brodzinsky, A.Author Text
USN, NRL Report.  See Department of Commerce PB28571; January 1946.Source Text
Keyword Text
This report was rendered by the Office of Research and Inventions, Naval
Research Laboratory.  Five different standard and experimental aircraft
direction finding loops and loop housings were submitted to a comparative
study.  These included as standard loops the LP-21-A, LP-21-F, and the
MN24C; and as experimental loops, the XAS-153/ARN, the AS-138/ARN, and
the LP-21-A with a graphite impregnated housing.  These comparative
investigations covered pick-up sensitivity, susceptibility to precipitation static,
and mechanical features such as wind drag, weight and ruggedness.  The
results of this study indicate that the experimental loops offer no overall
improvement over the present standard loops except for the AS-138ARN
(Fighter) which combines a very low drag factor with good sensitivity.  Results
are shown in photographs and are also tabulated.  An appendix is added to
cover in detail the measurement procedures used in these studies.  (Science
or engineering abstract, technical report including miscellaneous government







Aperiodic Combination of an Antenna and a Frame.  Application in
Direction-Finding to an Aperiodic Arrangement for Indicating Sense
Title Text
Carbenay, F.Author Text
Comptes Rendus, vol. 222, pp. 63-64; 2 January 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  The potential difference at the terminals of a small
resistance at the base of an aerial can be written u=RCh dF/dated where R =
resistance, C = aerial capacitance, h = effective height, F = vertical electrical
intensity, t = time.  The electromotive force in the frame is e = NS d H/dated
where N = turns, S = area, H = horizontal magnetic intensity.  The resultant
of the two in series is zero or a maximum of RChc=NS where C=velocity
which is a relationship independent of signal frequency.  The arrangement is
used in connection with atmospheric locators.  ABSTRACT NO. 2:  Aperiodic
connection between antenna and frame can be applied to direction-finders of
damped or unaltered waves.  The application has been made successfully to
localization of sources of atmospherics.  (Abstract No. 1 - Source of abstract
unknown, Abstract No. 2 - Science or engineering abstract, formal literature,






M7100 Direction FinderTitle Text
Clark, H. K., McGuigan, W. D., and Mitzen, C. A.Author Text
Radio Research Laboratory Report No. 411-297; 10 January 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Abstracts of German Research Documents of Signal Corps InterestTitle Text
Crane, N. D.Author Text




This report contains brief information on some 250 German classified
research reports covering the field of radar, communications, radio control,
navigational aids, propagation, direction finding, infrared and general high
frequency technique.  For each document an English title, the date of
publication, author, brief abstract of its contents, number of pages, and
diagrams and initials of the abstractor are given.  It includes a document
subject index.  The documents themselves are now in the Intelligence
Branch, Office of the Chief Signal Officer, War Department, as Documents
numbers 20 to 250.  The abstracts of numbers 214 to 250 were taken directly
from the index cards of the Zentrale für Wissenschaftliches Berichtswesen
Library.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/German







Status of Development of Instantaneous Model of Single Ray Direction
Finder
Title Text
Daniel, N. I.Author Text




This report describes the development and construction of a twin channel
direction finder employing crossed tuned loops, instantaneous cathode ray
presentation of bearing angle, and a circuit for the utilization of the dot/lock
principle.  Field test data is given from which it is tentatively concluded that
this direction finder is superior to other direction finders tested on the basis of
ability to operate in the presence of interfering signals, and ability to operate
on signals having a high percentage of sky wave.  (Author's abstract,
technical report including miscellaneous government published material,






Sensitivity and Accuracy Comparisons of DAU Goniometers for DAJa
Installation
Title Text
George, S. F., and Flath, E. H.Author Text




Report is primarily concerned with radar scanning.  (Written for this
publication by Southwest Research, technical report including miscellaneous







Japanese Type 29 Experimental D/F SetTitle Text
Giacoletto, L. J.Author Text
US Army Technical Intelligence Center, Tokyo; Signal Report No. 4.  See
also Department of Commerce PB17530 and PB52267; 26 January 1946.
Source Text
Keyword Text
The set was experimented with by the Tokorazawn Branch of the Navy
Technical Research Laboratory No. 2.  It was constructed by Nippen Musen
and shown typical German influence of design.  It was intended for submarine
installation and several submarines were actually equipped with the set while
still in the experimental stage.  The set covered the nominal frequency range
of 115 to 15,000 KC.  The Japanese refer to it as a double superheterodyne,
but actually it is a triple I.F. receiver with I.F.'s being automatically switched
into the circuit by means of the band changes switch.  The antenna employed
was a single rotated loop with vertical antenna for sense determination.  Aural
null was used and typical sensitivity figures were cited.  Front and near view
photographs of the set are attached together with a circuit diagram and
translated extracts from the Japanese engineering report on the receiver are
included.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Ultra-High Frequency Radio Range with Sector Identifier and
Simultaneous Voice
Title Text
Kandoian, A. G., Lundburg, F. J., and Watts, C. B.Author Text
Proc. IRE, vol. 34, no. 1, pp. 9W-17W; January 1946.Source Text
Keyword Text
Range for aircraft enabling pilot to determine location of his plane with respect
to a pre-determined course; description of radio-range based on 2-course
localizer used in instrument landing, and comprising group of 3 loop radiators
providing 2 overlapping mirror-image patterns modulated at 90 and 150 cycles,
actuating cross-pointer instrument; associated aural system and antenna
theory.  (Science or engineering abstract, formal literature, English






The Half-Rhombic AntennaTitle Text
Mullaney, J. H.Author Text
QST, vol. 30, no. 1, pp. 28-31; January 1946.Source Text
Keyword Text
An elementary account of the construction and properties of the half-rhombic
antenna, comprising an inverted-V aerial with a single-wire counterpoise.
(Univ. of Illinois abstract, formal literature, English language/USA abstract,






Concerning Radio Direction Finding of the AirwaysTitle Text
Nowotny, W.Author Text




Radio navigation methods; development before and during war; principle of
radio direction finding station and pilot beam installation; aircraft radio
apparatus; prospect for civil aviation.  (Written for this publication by











Ann. Radioelect., vol. 1, pp. 171-180; January 1946.Source Text
Keyword Text
Historical survey of radio-location developments in France by the C.S.F.
(Compagnie Generale de T.S.F.) and the S.F.R. (Societe Francaise
Radioelectrique).  In 1935 continuous-wave obstacle detectors on wavelengths
of 80 and 16 centimeters were fitted to ships and installed at harbors giving
ranges of about 5 kilometers on ship targets.  In 1936 to 1938 higher-power
magnetrons and pulse-modulation technique were developed:  peak power 10
watts at λ16 centimeters with 6-microsecond pulses.  later developments
included increase of power to 4 kilowatts on λ16 centimeters, use of 1-
microsecond pulses, superheterodyne receivers with cathode-ray indication,
and horn radiators.  A system installed at Toulon in 1942 gave ranges up to
25 kilometers on large ships with an accuracy of 25 meters in range and 2 to
3 degrees in azimuth.  Systems on λ3 meters with a peak power of 25
kilowatts were also developed.  The paper contains 18 photographs of the
systems described.  (Source of abstract unknown, formal literature, French








Electronic Industries, vol. 5, no. 1, p. 120; January 1946.Source Text
Keyword Text
According to the invention a rotating radiation pattern is frequency modulated
with a frequency identical or an exact multiple of the frequency of rotation of
the beam to make a phase-comparison possible.  Upon amplitude and
frequency demodulation, two signals are obtained in the receiver, phase
comparison of which indicates the position of the aircraft with respect to the
transmitter station.  One carrier is sufficient for this system and no omni-
directional radiation is required, the frequency-modulated rotating pattern
carrying all necessary intelligence.  In the transmitter the radio frequency
oscillation is frequency modulated and then amplitude modulated by half the
frequency-modulation frequency in two balanced modulators, the amplitude
modulating waves being 90-deg. -out-of-phase.  The outputs of the two
balanced modulators are applied to the antenna system E, W, S, and N,
which will radiate a figure-of-eight pattern rotating at angular frequency f, and
frequency-modulated by an angular frequency 2f.  A receiver located an angle
θ from the reference direction, for instance θ degrees from east, will receive a
wave of the form: Cos(ft-θ)*χ*Cos(ωt+m(f)*χ*Cos(2ft)) .(The reference direction
will be east, provided the maximum amplitude is applied to antenna E at the
instant the maximum frequency deviation occurs.)  After amplification, the
received wave is detected as to amplitude and frequency in two different
channels, the two resulting waves being cos 2 ft and cos (ft -θ), respectively.
The discontinuities in the frequency demodulated wave, due to the amplitude
modulation, will be overcome by the flywheel effect of inductance and
capacitance in the circuit so that a substantially sinusoidal wave form will be
achieved.  The phase difference between the two waves may be indicated by
the cathode-ray tube phase comparator or any other suitable phase
comparator.  In the embodiment illustrated, horizontal deflection is controlled
by the FM discriminator output, vertical deflection by the AM detector output.
A Potentiometer is adjusted so that the deflection of the cathode ray beam is
symmetrical about the screen.  Another Potentiometer is adjusted until the
beam trace is above and just touches the horizontal diameter of the tube
screen.  A shield is then place over the tube screen which covers it except for
a narrow horizontal slit; the lower edge of the slit may be calibrated in
degrees, 2θ or θ.  In operation the cathode ray will appear through the slit only
at the minimum of the amplitude detector output applied to the vertical
deflection plates.  The horizontal position of this trace at that instance
Abstract Text
depends on the instantaneous phase of the frequency-discriminator output
applied to the horizontal plates; it will, therefore, be a measure of the phase
difference between the two waves and consequently of the angle θ indicating
the position of the aircraft with respect to the transmitter station.  Another
cathode-ray tube phase comparator is described, where the output of the
frequency discriminator and a 90-deg.-phase-shifted version of it are applied to
the two pairs of deflection plates respectively.  A circular pattern results.  The
detected signal derived from the amplitude modulation is applied to the control
grid of the cathode-ray tube, cutting the beam off during most of the cycle and
permitting passage only during a short period of time while the signal
amplitude is zero.  Obviously a cardioid pattern instead of the figure-of-eight
pattern may be employed if a non-directional radiation is emitted by an
additional antenna erected in the center of the four antennas marked E, W, N,
and S.  Operation of the system will be similar.  Further frequency modulation
may be replaced by phase modulation without any major change in the
arrangement.  Patent No. 2,384,789.  (Author's abstract, verbally presented
paper, otherwise unpublished, English language/USA abstract, document not





Radio and Radar Aids to Aerial NavigationTitle Text
Rod, R. L.Author Text
Radio, vol. 30, no. 1, pp. 35-38; January 1946.Source Text
Keyword Text
Details of electronic aids to air navigation supplanting celestial or "dead
reckoning" methods; radio range system employs narrow overlapping beams
from route stations; loop direction finders; Loran system for locating position
from pulses of separated "master" and "slave" transmitters; airborne radar
search units giving pilot PPI presentation of terrain; radar beacon or racon
system whereby aircraft signal triggers airport station reply.  (Science or
engineering abstract, trade journal, English language/USA abstract,






Fourier Integral Methods of Pattern AnalysisTitle Text
Spencer, R. C.Author Text
Rad-Lab Report, no. 762-1, Massachusetts Institute of Technology, Section
F, Cambridge, Mass., January 1946.
Source Text
Keyword Text





Bibliography of Scientific and Industrial ReportsTitle Text
U.S. Department of CommerceAuthor Text
US Department of Commerce, vol. 1; 11 January - 28 June 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Index to Bibliography of Scientific and Industrial ReportsTitle Text
U.S. Department of CommerceAuthor Text
U.S. Department of Commerce, vol. 1; 11 January - 28 June 1946.Source Text
Keyword Text
This is the index to preceding cited bibliography.  (Written for this publication
by Southwest Research, technical report including miscellaneous government











Federal Telephone and Radio Corporation, Newark, New Jersey, Technical
Memorandum No. 147; February 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Army Air Force Report: ATSC ED TS ELC-SP; Paper L-6; February 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






High Frequency Direction FindersTitle Text
AnonymousAuthor Text
USN, BuShips; February 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Introduction to a New Program for Direction Finder ResearchTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Newark, New Jersey, Technical
Memorandum No. 145; February 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Survey of Research Fields of InterestTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Newark, New Jersey, Technical
Memorandum No. 168; February 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Comparison of Sensitivity of Null and Switched-Pattern Types of D.F.Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Test of RCA UHF Direction Finder Developed under NDRC Contract
OEMsr-1009
Title Text
Hornberg, K. O., and Newman, W. P.Author Text
NRL Report No. R-2742; 11 February 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Telecommunications in Germany - (1939-1945)Title Text
Nowinski, S., et al.Author Text
Federal Telephone and Radio Corporation, Newark, New Jersey, Technical
Memorandum No. 149; February 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Microwave Instrument-Blind Landing SystemTitle Text
Sperry Gyroscope CompanyAuthor Text
Electronic Industries, vol. 5, p. 60; February 1946.Source Text
Keyword Text
Two beams, independently modulated, alternately turned on and off at 60
times per second, prevents interference.  The important advantages of
microwaves in producing sharply defined beams and in permitting the
concentration of nearly all available radiation energy in exactly the desired
space regions have been applied to a new instrument landing system.  The
general principle of operation is the same as originated by Diamond and
Dunmore of the Bureau of Standards in 1928 and successfully applied at
much lower frequencies.  Briefly a glide path is established in space at a glide
angle of about 2.5 deg. by the plane of intersection of two beams of energy.
These beams both originate at the same spot close to the landing runway and
one is directed upward at a slightly greater angle than the other.  In the new
system developed by engineers of the Sperry Gyroscope Company, the two
beams are identical and the lower edge of the bottom beam is ½ deg. above
ground at the half power point while the upper edge is 3 deg. higher.  The
beam center lines being 2 deg. apart, the plane of intersection is 2 deg. above
level ground.  Position in azimuth is determined by a similar beam
intersection.  This one, called the localizer beam, is produced in a vertical
instead of a nearly horizontal plane.  The intersecting beams are audio
modulated 70% at 600 cycles and the upper at 900 cycles.  The same
scheme is used for the right and left beams of the localizer.  The landing
system operates 11½ cm wavelength.  The scheme used is to produce an
intersection of radiated energy in two planes at right angles to each other and
have the planes instrument indicate position right or left and above and below
the track.  (Author's abstract and Written for this publication by Southwest







Compass Locator Modification Kit MC-576 for Radio Transmitter BC-329-JTitle Text
Wells, H. N.Author Text
Army Air Force, ATSC Memo Report No. TSEL C4-38.  See also Department
of Commerce PB23514; February 1946.
Source Text
Keyword Text
The purpose of this modification is to permit radio transmitter BC-329-J to
transmit a tone-modulated signal for denfification.  It is possible to utilize radio
transmitter BC-329-J (25-watt LF control tower transmitter) as a compass
locator, or homing beacon station provided automatic station denfification and
continuous tone-modulation is employed.  In addition, a 100 ft. 3-wire flat top
T-antenna and counterpoise system is required.  Since after modification
voice communication is not possible, the transmitter may not be used
simultaneously as a low frequency control tower transmitter.  Instructors for
assembly and installation are given in detail.  Blueprints are included.
(Science or engineering abstract, technical report including miscellaneous







Preliminary Instruction Book for Model DBC and DBC-1 Ultra-High
Frequency Shipboard Direction Finding Equipment
Title Text
AnonymousAuthor Text
USN, BuShips.  See Department of Commerce PB38632; March 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Twin Bearing DF UnitTitle Text
AnonymousAuthor Text
Elec. Ind., vol. 5, pp. 79, 124; March 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  Brief description of a compact, rotating, cross-loop, twin-
channel direction finder with crossed-pointer indication - the Simon
Radioguide, a variant of SCR-503-A.  Frequency range 0.1 to 3.0 megacycles
in two units.  Messages may be read while bearings are being taken.
ABSTRACT NO 2:  Brief description of Simon Radioguide enabling direction
finding simultaneously with message interception from enemy aircraft, etc;
device consists of crossed loop, twin channel direction finder using off-null
loop position to provide aural reception and visual directional indication;
equipment, powered by 12-v storage battery and dynamotor, is variant of US
Army SCR-503-A unit.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract
No. 2 - Science or engineering abstract, trade journal, English language/USA






Japanese Navigational AidsTitle Text
AnonymousAuthor Text
USN, Naval Technical Mission to Japan, Target E-05, No. 096; 14 March 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Supplement to Digest of German Industrial DevelopmentTitle Text
AnonymousAuthor Text
War Department, Supplement to (FIAT) Final Report No. 753; 15 March 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Radio - Direction Finding - Model CXJH - Pitmoter Log. Corporation,
New York, New York, Contractor - Pre-evaluation of - Problem No. 1298R-
C-Interim Report on SSRD
Title Text
AnonymousAuthor Text
USN, NRL Letter Report No. C-S67/69(1245)1240-44/46; 19 March 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






High-Frequency Direction-Finding Used in U-Boat WarfareTitle Text
Budenbom, H. T.Author Text
Electronics, vol. 19, p. 304; March 1946.Source Text
Keyword Text
Still another wartime electronic device, the long-range high-frequency direction
finder developed by the Federal Telephone and Radio Corporation, Newark, N.
J., has emerged from curtains of secrecy, bringing to light a dramatic story of
U-boat warfare.  This d-f unit, capable of locating underseas craft even though
they may be operating half way across the ocean, proved a worthy electronic
teammate of radar in directing the Navy's escort ships and airplanes to victory
over Axis submarines in the battle of the Atlantic, and now promises to be an
invaluable postwar aid in increasing the safety of overseas passenger plane
service.  The effectiveness of the new direction finder depended upon the use
of radios by enemy U-boats.  So successful was secrecy on this development
that Nazi submarines continued to use their radios even while this was
leading to their location and destruction in rapidly increasing numbers.
Enemy submarines used Kurier or squirt transmission - a system of radio
communication in split-second bursts - to their bases in occupied territory, to
one another in organizing their wolf-pack attacks, and in conveying weather
information from this side of the Atlantic to the German high command.
These compressed messages were picked up at the enemy receiving station
on high-speed recording devices which later stretched the recorded message
by playing it back at reduced speed.  (Author's abstract, trade journal,










Elect. Comm., vol. 23, pp. 42-62, March 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  This paper describes a method enabling pilots to
determine the accuracy of night bearings obtained by radio compass in the
frequency range 150-1500 KC and the effects when the plane passes through
the combination of fields resulting from reflections from the E-layer or a
mountainside.  Elementary discussion is presented in the case of the night
error on the ground and at various altitudes, considering the simultaneous
presence of (a) the direct wave, (b), the sky wave, and   the sky wave
reflected from the ground.  The night error is smaller at an altitude than on the
ground; also there are certain altitudes at which the night error is reduced.
ABSTRACT NO. 2:  An elementary account of the production of night errors in
a mw direction-finder located on the ground or at a height above the earth's
surface, through the simultaneous presence of (a) the direct wave, (b) the sky
wave, and   the sky wave reflected from the ground.  The variation of the
bearing as an aircraft moves through the complex field resulting from
reflections from the E-layer or from a mountainside, is studied for the case of
an aircraft using a spinning loop radio-compass.  Rules are formulated for the
correct interpretation of radio-compass indications.  ABSTRACT NO. 3:
Description of a method by which a pilot can determine the accuracy of night
bearings obtained by aircraft radio compass and the effect of the aircraft's
passing through fields resulting from reflections from the E layer or from
mountains.  Night error on the ground and at altitude is discussed,
considering the simultaneous presence of the direct wave, sky wave, and sky
wave reflected from the ground.  All cases of polarization are examined briefly
to indicate the numerous effects which may be encountered and a number of
rules are given for direction finding at night over land and sea, with
diagrammatic maps showing safe and unsafe areas of operation.  (Abstract
No. 1 - Univ. of Illinois abstract, Abstract No. 2 - IRE or IEEE abstract,
Abstract No. 3 - Source of abstract unknown, formal literature, English






Report on Model X-DAY Direction Finder EquipmentTitle Text
Clifford, V. F.Author Text
Federal Telephone and Radio Corporation, Newark, New Jersey, Technical
Memo No. 177; March 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Factors Affecting the Accuracy of High-Frequency Direction Finding in
H.M. Ships
Title Text
Crampton, C., and Struszynski, W.Author Text
Admiralty Signal Establishment (British), JRNS vol. 1, no. 4; March 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radiobeacon System of United States Coast GuardTitle Text
Dillon, F. P., and Ricketts, N. G.Author Text
Nautical Gazette, vol. 138, no. 3, pp. 30-41, 48; March 1946.Source Text
Keyword Text
Detailed description of system operated and maintained by Coast Guard;
place of radiobeacon system among other systems of aids to navigation; use
of radio direction finders; location and distribution of radiobeacons; time
schedules for sending signals; types of wave transmission; sources of error in
radiobeacon navigation; equipment of radiobeacon station.  Based on
pamphlet by G.R. PUTNAM, issued by US Dept. Commerce; 1931.  (Science
or engineering abstract, trade journal, English language/USA abstract,






A Study of Low-Level Meteorological Conditions and Their Relation to
Angle-of-Arrival and Signal Level Measurements at Microwave Radio
Frequencies, New Jersey, 1945
Title Text
Gordon, W. E., and Waterman, A. T.Author Text
University of Texas, Electrical Engineering Research Laboratory, Austin,




The radio and meteorological measurements were taken in northern New
Jersey during August and September 1945.  Facilities for measuring the angle-
of-arrival of incoming radio waves at both 3.25 and 1.25 centimeters were
established on a transmission path from Deal to Beer's Hill.  Signal level
records on these same two frequencies were also obtained on this path as
well as on one from New York City to Mt. Neshanic.  Low level meteorological
soundings, involving measurements of air temperature and humidity at
specified elevations, were made at Holmdel, Oakhurst, and Hadley airport.
Wind speed records at these three locations and general synoptic weather
charts supplemented the sounding data.  Graphs included.  (Science or
engineering abstract, technical report including miscellaneous government







A Problem on the Summation of Simple Harmonic Functions of the
Same Amplitude and Frequency but of Random Phase
Title Text
Horner, F.Author Text
Phil Mag., vol. 37, pp. 145-162; March 1946.Source Text
Keyword Text
The problem treated is the determination of the probability Pn(s) that the
amplitude of an arbitrarily chosen component of the resultant shall lie between
the limits s and s + ds.  Curves of Pn(s) are given as functions of s for n = 1,
2, 3, and 7 where n is the number of harmonic functions involved in the
summation.  For large values of n, the distribution is of Gaussian form, and it
seems likely that the lowest value of n for which the Gaussian curve gives a
reasonably good fit is 5.  The rms values of s are the same for the true and
normal distributions for all values of n.  (Science or engineering abstract,






An Omnidirectional Radio-Range SystemTitle Text
Luck, D. G. C.Author Text
RCA Review, July 1941 to March 1946:  (Three Parts).Source Text
Keyword Text
Part One:  Radio navigation may be done with direction finding receivers on
mobile craft, with fixed direction finders on the ground or with directional
beacon transmitters on the ground.  Each method has its unique merits and
faults, but the last seems especially suited for aircraft guidance in the United
States and has, in the form of four-course radio "range" beacons, rendered
outstanding service.  The disadvantages of limited choice of courses and of
difficulty in definitely determining on which course a craft may be, inherent in
the present four-course ranges, may be avoided by rotating a transmitted
radio beam and timing its passage over the receiving craft, to determine
uniquely the bearing of that craft from the known location of the beacon
transmitter.  A rotating beam, of figure-eight shape, may be produced without
mechanical motion by setting up two fixed antenna systems, having figure-
eight directivity, at right angles and feeding them with radio-frequency signals
modulated at the desired rotation frequency, the modulation of the separate
supplies to the two crossed antennas being in phase quadrature.
Unmodulated carrier, to resolve the ambiguity of the figure-eight beam by
changing its shape to a limacon is radiated from a non-directive antenna, and
a timing reference is provided by interrupting all transmission momentarily just
as the beam points north.  The audio output from a receiver tuned to this
beacon comprises a sine wave produced by the sweep of the beam and a
train of impulses produced by the reference keying.  The sine component is
filtered, split in phase and used to drive a cathode-ray beam in a circle, in
step with the rotation of the transmitted beam.  The impulses are used to
slow up the beam electrons momentarily, marking the swept circle with an
outward jog and so indicating receiver bearing directly.  The impulses also
actuate a zero-center meter, while the sine wave renders this meter
insensitive at a certain moment of the cycle and oppositely sensitive just
before and just after that moment.  By adjusting the sine wave phase, the
meter may be centered when the receiver is on any desired bearing, and
thereafter will indicate any departure from that bearing.  A special broadcast
transmission may be used to check adjustments of receiving indicators.
Certain conditions as to modulation phases and amplitudes, antenna-current
phases and amplitudes, antenna geometry and cathode-ray indicator voltage
phases, amplitudes and tube geometry must be fulfilled if accurate bearings
are to be obtained.  Study of these conditions shows all adjustments
Abstract Text
tolerances to be of reasonable magnitude, though considerable care in
antenna construction is necessary to insure adequate symmetry of antenna-
current phase.  Part Two:  Experimental omnidirectional ranges have been
developed and tested in flight at frequencies of 6425-kilocycles per second
and 125-megacycles per second.  In each case, a radiating system
consisting of five vertical antennas and a metallic ground mat was used.
Each transmitter was of a normal radio-telephone type, supplemented by a
pair of balanced modulators, an impulse keyer, and a set of modulation
controls.  Full monitoring of the effect of all transmitter adjustments was
provided.  Essentially, normal aircraft receivers and antennas were employed.
Both cathode-ray azimuth indicators and pointer-type deviation from course
indicators were provided.  Part Three:  Tests of experimental omnidirectional
ranges have been made at 6425-kilocycle and 125-megacycle operating
frequencies.  Ground measurements at the higher frequency showed directive-
pattern shapes to be imperfect but acceptable and showed overall
instrumental errors of indicated azimuth averaging less than one degree.
Flight tests at both frequencies showed considerably larger errors, apparently
related to terrain or transmitter-site characteristics.  Sky-wave operation at
the lower frequency was found fairly satisfactory in the absence of violent
fading.  Standing-wave effects were sought but not found in the ultra-high-
frequency field.  Trouble was experienced in the higher-frequency flight tests
with spurious modulation of received signals produced by spinning propellers
and imperfect structural bonding of aircraft, as well as with ignition
interference.  Behavior of the experimental equipment itself was on the whole
satisfactory.  Omnidirectional ranges may be used to fly straight radial
courses to or from range stations, in which service the technique of their use
is rather similar to that employed with other visual course-type ranges, or they
may be used for general cross-country navigation following a uniquely simple
technique.  Omni-directional ranges lend themselves well to safe air-traffic
control.  (Author's abstract, formal literature, English language/USA abstract,





Radio Direction FinderTitle Text
Luck, D. G. C.Author Text
Radio, vol. 30, p. 29; March 1946.Source Text
Keyword Text
The article describes a method of compensating the transmission lines to a
pair of directional antenna elements and hence a possible method of
improving this type of antenna used in radio df.  This invention refers to a
shielded U Adcock consisting of two vertical antennas erected at points ½λ
apart.  Their connections are carried through shielded conductors of equal
lengths to a push-pull connection at the input of a receiver.  To prevent
transmission lines from absorbing energy, they are shielded and buried.
However, some rf voltage appears across the line (imperfect conductivity of
ground and shield) and is capacitively coupled into the system.  To correct
this, compensating lines are connected.  (Univ. of Illinois abstract, trade







Direction Finder for Use in the 100-156 Mc/s BandTitle Text
Mackintosh, J. E.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Mutual Perturbations of Two-Loop Direction FindersTitle Text
Perrin, F.Author Text
Onde Elec., vol. 25, pp. 101-106; March 1946.Source Text
Keyword Text
A study of perturbations and interaction between two-loop direction finders,
and derivations of formulas to calculate this effect for cases of resonant loops
and low-frequency loops.  The following were given as practical figures:  for
two resonant loops, the minimum spacing must be eight times the diameter;
for nonresonant or low-impedance loops, the minimum spacing must be four
times the loop diameter.  (Univ. of Illinois abstract, formal literature, French






Direction of Currents on an Airplane Excited by RadiationTitle Text
PippelAuthor Text




This is a translation of the original report pertaining to German HF direction
finders and their errors.  Report consists of 23 pages including diagrams,
drawings, and graphs.  (Written for this publication by Southwest Research,
technical report including miscellaneous government published material,






Visual Direction FinderTitle Text
Scandurra, A., and Stiber, S.Author Text
Electronic Industries, vol. 5, p. 73; March 1946.Source Text
Keyword Text
Radio Set AN/TRD-2 is a Signal Corps development designed to provide a
portable and mobile direction finder giving instantaneous indications and
automatic sense.  This direction finder is unique in that the instantaneous
indication on the oscilloscope is a single line generated from the center of the
screen with a length proportional to the signal strength and the angular
position of which indicates the direction of arrival of the signal without sense
ambiguity.  An additional feature is that noise and modulation are almost
eliminated from the visual indication.  Equipments of this type were useful
during the rapid advance of the Allied armies in Europe.  It was impossible for
the field stations to supply maps at the pace maintained by mechanized
infantry.  This device provided a means for accurate land navigation.  (IRE or
IEEE abstract, technical report including miscellaneous government published






Spot Location by HF/DF DataTitle Text
Scott, A.Author Text
Aero Digest, vol. 52, p. 63; March 1946.Source Text
Keyword Text
Details released on highly improved system of high frequency radio direction
finding, manufactured by Federal Telephone and Radio Corp. HF/DF, or "Huff-
Duff" in military parlance, provides radio bearing or line of position on
transmitted signal; it has been principally used for emergency work or
navigation aid to any aircraft or ship desiring such information.  (Science or
engineering abstract, trade journal, English language/USA abstract,







Scroggie, M. G.Author Text
Communications, vol. 26, no. 3, pp. 21-24; March 1946.  See also Wireless
World, vol. 52, no. 3, pp. 93-95; March 1946.
Source Text
Keyword Text
Operating principles; l-f radio direction finding system for instantaneous
positioning check of ships and aircraft; equipment provides fix data by
measuring time differences indirectly as phase difference in waves received
from fixed transmitters radiating pure cw; comparison of Decca, Loran and
Gee systems; use of long waves enables operation at great ranges with low
power transmitters.  (Science or engineering abstract, trade journal, English






The Application of Ultra-Short-Wave Direction-Finding to Radio-
Sounding Balloons
Title Text
Smith-Rose, R. L., and Hopkins, H. G.Author Text
Proc. Phys. Soc., vol. 58, part 2, pp. 184-98; March 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  The paper describes method of determining the position
of a radio-sounding balloon with the aid of two df's set a suitable distance
apart.  The paper is concerned with the accuracy of the df technique.
Specially-designed df's of the rotating-loop type were used on two superior
sites situated at the ends of a suitable base-line.  ABSTRACT NO. 2;
Describes the early portion of an investigation prior to 1939 into the
possibilities of determining wind velocities at high levels by radio methods.
An account of later work, leading to the practical techniques now used by the
Meteorological Office will be published later.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - IRE or IEEE abstract, formal literature, English






Report on German Scientific Library of the BHFTitle Text
Spicklemire, J. R.Author Text
Field Information Agency, Technical (FIAT) Final Report No. 753.  See also
Department of Commerce PB27439; 15 March 1946.
Source Text
Keyword Text
This report is a detailed index of the Library of the German Plenipotentiary for
High Frequency Research.  The Library contained some 2,400 selected
classified research reports on high frequency technique, communications,
radar and related fields.  Titles are given both in English and in German.  The
documents were evacuated to the Central Radio Bureau, London, England,
where they were microfilmed and individual abstract reports were prepared on
each document.  The original microfilm negative of the entire library together
with copies of the abstract reports have been forwarded to the Joint
Intelligence Objectives Agency, War Department, Washington.  The original
BHF filing system of separating the documents into 21 major classifications
has been maintained, and the main sections have been further divided into
subsections readily identified by the serial number of the extracts.  Each
document carriers a serial number which identifies it as to main and
subsection classification.  (Science or engineering abstract, technical report
including miscellaneous government published material, German










Central Radio Bureau, London, Report No. 46/760; April 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Catalogue of Electronic EquipmentTitle Text
AnonymousAuthor Text
USN, BuShips; April 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






D-F for Static PulsesTitle Text
AnonymousAuthor Text
Radio, vol. 30, p. 32; April 1946.Source Text
Keyword Text
The article describes, non-technically, the use of a df for locating storms and
the origin of static.  The df is a development of the University of Florida,
A.A.F. Center at Orlando and the Evans Signal Laboratory at Belmar, New
Jersey.  (Univ. of Illinois abstract, trade journal, English language/USA






Handbook of Operating Instructions for Radio Compass AN/ARN-6Title Text
AnonymousAuthor Text
Department of Commerce PB53906; April 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Hyperbolic or Lattice NavigationTitle Text
AnonymousAuthor Text
Aeroplane, vol. 70, no. 1822, pp. 492-495; April 1946.Source Text
Keyword Text
Basic principles, present use, and future development of Gee, Loran, and
Decca are covered.  (Science or engineering abstract, trade journal, English






The Effective Length of a Half-Wave DipoleTitle Text
AnonymousAuthor Text
Wireless Eng., vol. 23, pp. 95-96; April 1946.Source Text
theory, effective height, effective lengthKeyword Text
ABSTRACT NO. 1:  The equivalence of a dipole with sinusoidal-current
distribution, and an aerial ½λ long carrying a uniform current equal to that at
the center of the dipole, is not exact for points off the equatorial plane, and
the field deduced therefrom is shown to be up to 5 or 6 per cent in error.
ABSTRACT NO. 2:  A half-wave dipole is usually assumed as an
approximation to have a sinusoidal current distribution, and therefore to have
an effective length equal to its actual length multiplied by 2/λ.  This assumes
that the field radiated by an aerial of this effective length carrying a current at
every point equal to that at the center of the half-wave dipole would be the
same as that radiated by the dipole.  This is true of the field strength in the
equatorial plane - the direction in which we are often interested - but it is not
strictly true in other directions.  (Please refer to the original printed version of
the pre 1965 abstracts for additional detail and the author's formulas and
diagrams related to this question.  The author attempts to show







Final Report on Flight Test of Prototype Relocation of Antenna for




USN, Naval Air Station, Patuxent; 12 April 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Generalized Radiation Formula for Horizontal Rhombic AerialsTitle Text
Cafferata, H.Author Text
Part 2, Marconi Rev., vol. 9, pp. 64-69; April - June 1946.  See also pp. 102-
108; July - September 1946.
Source Text
Keyword Text
ABSTRACT NO. 1:  The reflection factor of an imperfectly conducting earth
and the general radiation formula for a perfect earth are derived, and the
general equation for radiation from the array is set out.  To be concluded.
ABSTRACT NO. 2:  The formula expresses the radiation in any given direction
in a spherical co-ordinate system at a large distance from a source which is
composed of n horizontal rhombic elements in cascade and m cascades in
parallel, all in the same horizontal plane.  Arbitrary phase relations between
cascades and elements are assumed, the attenuation of the current along the
length of a conductor due to radiation is taken into account, and the effect of
reflection from imperfectly conducting earth is included.  The general formula






Interim Report on the Problem of Obtaining D/F Bearings on Radar
Equipment over Natural Screening
Title Text
Entwisle, P. V.Author Text
Radar Research and Development Establishment, Ministry of Supply (British)
Report No. 310; 15 April 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Le navigateur 'Decca'Title Text
Giroud, P.Author Text
J de la Marine Marchande et de la Navigation Aérienne, vol. 28, no. 1373,
1374, pp. 392-393; April 11, 1946:  pp. 420-422; April 18, 1946.
Source Text
Keyword Text
Illustrated description of "Decca" navigator; principle of apparatus by means of
which geographic location of any object can be determined almost
instantaneously is explained with aid of charts.  (Science or engineering







Requirements of Direction Finders Indicator and Determination of
Correct Scanning Rates for DF Collector Systems in the VHF, UHF, and
SHF Bands
Title Text
Gruber, J. R., and Flath, E. H.Author Text




This report contains an analysis of the operation of four (4) basic direction
finding systems against signals in the VHF, UHF, and SHF bands.  In
particular, the parameters which determine the correct D/F scanning rate are
discussed for the case where the signal is pulsed and emanates from a
rotating, directional antenna.  The mathematical probability of obtaining a
bearing against radar signals with different D/F systems is presented and
examples of such calculations are given.  It is shown that the probability of
obtaining a bearing during one (1) sweep of a scanning radar transmitter
increases as the D/F scanning rate is increased.  It is also shown that the
maximum usable D/F scanning rate is determined by the pulse repetition
frequency of the received signal.  The requirements and limitations of D/F
indicators for use with the above systems against pulsed signals are
discussed.  It is found that proper design of the indicator circuits will minimize
deficiencies and possible bearing errors.  (Author's abstract, technical report
including miscellaneous government published material, English






Electronic Aids to NavigationTitle Text
Grupp, G. W.Author Text
Motorship, vol. 31, no. 4, pp. 314-18; April 1946.Source Text
Keyword Text
War-born electronic devices including radar, Loran, Racon, and Anrac: Anrac
system consists of control stations which transmit coded ultra-high frequency
signals to special receivers on navigational aids; Racon system consists of
electronic beacons placed on elevated shore positions to aid vessels
equipped with radar; electronic system of navigation enables master to
determine within few minutes position of vessel, irrespective of weather
conditions.  (Science or engineering abstract, trade journal, English






Interim Report of Test of Model CXGJ-4 (DBT) Shipborne VHF Direction
Finder
Title Text
Libby, R. L., and Thrift, S. R.Author Text
USN, NRL Report No. R-2801.  See also Department of Commerce
PB109483; 10 April 1946.
Source Text
Keyword Text
A 71 page report dealing with the test of the CXGJ-4 D/F equipment, and VHF
radio direction finders in general.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published








Scientific American, pp. 155-156; April 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  Discusses some Federal Developed D/F equipment in
use at the time.  Enemy "squirt" transmissions are described.  One instance
of the destruction of a U-boat from D/F data is given.  ABSTRACT NO. 2:
Transoceanic pilots will be able, by means of "Huff-Duff", to obtain exact
position fixes at any time...pinpoint locations of airplanes or ships in distress
can be obtained, and rescue parties dispatched... new radar beacons will
make distance - and direction-finding simple and speed up airport operations.
A single dot or dash of the SOS call signifying tragedy at sea is sufficient to
actuate a new high-frequency radio direction finder developed during the war
by Federal Telephone and Radio Corporation.  Though designed primarily to
help the Navy in its battle against German submarines, the device quickly
proved itself worthy of many other important applications, peaceful as well as
military.  In peace, this hf df (high-frequency direction-finding) system is being
used to determine the positions of ships or aircraft and notify them of their
location by radio; in war, it was used to locate the enemy and notify our naval
forces of his location.  In both cases, it gives an accurate bearing on high-
frequency radio transmissions-something no previous direction-finding system
could do satisfactorily.  The new hf df instrument, popularly known as "huff-
duff", picks up any voice or code radio signal transmitted on international
short-wave communications channels, and within a split second shows
visually on the screen of a cathode-ray tube the direction from which the
signals are arriving.  When such a bearing is obtained from two or more
stations at different points ashore or afloat, a navigator can draw the lines of
direction on a chart and read the position of the sending station at the
intersection of the lines.  One spectacular use of "huff-duff" in getting a U-boat
was made by Task Group 22.8, which on Christmas Day, 1944, was ordered
to hunt down and destroy a weather-reporting German submarine operating
about 500 miles north of the Azores.  On January 1, 1945, the U-boat was
picked up by radio direction finder bearing, at an estimated distance of 40
miles.  No successful contact was made.  The following day two ships got a
fix (crossed bearings) placing the submarine within 20 miles.  Unfortunately,
on January 9th the group was forced to depart for the Azores to refuel.  On
January 13th the hunt was resumed.  Relying on df bearings, the U-boat was
pursued south, north, and west as the bearings on his transmissions
indicated changes of course.  Persistence was rewarded on the morning of
Abstract Text
January 16th when the U-boat's radio transmission was intercepted by ships
which fixed the enemy at six miles distant.  The Task Group closed in for the
kill.  Two hours after the intercept, the sonar man picked up the U-boat.
Exactly five hours after the intercept a violent underwater explosion indicated
the end of another U-boat.  Apparently this U-boat transmitted from a
submerged position, because at six miles distance, radar had failed to locate
it.  The German use of the Schnorchel, the breathing device which permitted
U-boats to run submerged and still charge their batteries and transmit radio
signals, put a higher value than ever on radio direction finders, as bearings
could be taken on transmissions made by submerged U-boats.  Another
outstanding accomplishment of the equipment, Navy officers recently
disclosed, was the locating of the German submarines which landed spies
and saboteurs on the Long Island and Florida coasts in the spring of 1942.
(Abstract No. 1 - Written for this publication by Southwest Research,
Abstract No. 2 - Author's abstract, trade journal, English language/USA





On the Error in the Determination of the Median Plane of a Radio
Beacon in a Tilted Airplane
Title Text
Niessen, F., and Bouwkamp, C. J.Author Text
Philips Research Reports, vol. 1, pp. 161-168; April 1946.Source Text
Keyword Text
If an aeroplane which is provided with a vertical aerial is tilted round its major
axis, not only vertical but also horizontal electric forces are received, and a
determination of the median plane, which is based on the reception of vertical
forces, is spoiled by the horizontal ones.  The error made in this way is
investigated.  (Science or engineering abstract, formal literature, English






New Four-Band Automatic Direction FinderTitle Text
Scott, A.Author Text
Air Transport, vol. 4, p. 67; April 1946.  See also Radio News, vol. 37, no. 6,
pp. 68, 69, 128-130; June 1947.
Source Text
Keyword Text
ABSTRACT NO. 1:  A description is given and advantages are outlined of the
new AN/ARN-6 automatic direction finder, developed by Fairchild Camera &
Instrument Corporation.  The improvements enumerated are as follows:
weight reduced to 60 lb; a fourth band (100 to 200 kc) incorporated, thereby
permitting the use of European and Asiatic range stations; designed to
withstand high-altitude effects, tropical deterioration, and high humidity
without change of electrical characteristics because of hermetically sealed
parts; and the new loop control circuit, reported to give a bearing accuracy
within 1º.  ABSTRACT NO. 2:  The Fairchild AN/ARN-6 dual remote-control
automatic radio direction finder for aircraft is said to differ greatly in size and
design from previous automatic models, making it a practical navigational
instrument.  It is designed for four-band operation, to cover all normal
broadcast transmissions, including those of European and Asiatic stations
and marine beacons in the range of 100-1,750 kc, and is sufficiently light in
weight (60 lb) to be carried in the smaller types of planes.  The new band is
100-200 kc, and the other three bands are 200-410, 410-850, and 850-1,750
kc.  In addition to providing wide navigational aid, the new low-frequency band
reduces difficulty from night and mountain effects.  Components of the new
unit are improved in performance through hermetic sealing.  Its iron core loop,
transformers, and phasing vibrator are sealed in atmospheres of dry nitrogen.
Since requirements in global navigation are varied and severe, especially
where high-altitude flying is necessary, the model is designed to withstand
high-altitude effects, tropical deterioration, and high humidity, which change
electrical characteristics.  (Abstract No. 1 and 2 - IRE or IEEE abstract,
technical report including miscellaneous government published material,






Direction Finder Requirements for Submarine with Special Reference to
the Use of the SV Radar Reflector
Title Text
Spriggs, J. O., and Arnett, H. D.Author Text
USN, NRL Report No. R-2689.  See also Department of Commerce
PB122783; 9 April 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Design Features of a Compact Spinning Loop Type Direction Finder for
the MF and HF Ranges
Title Text
Stage, H. C.Author Text




The preliminary design of a compact and efficient spinning loop type direction
finder, covering the entire 0.25 mc/s to 30.0 mc/s frequency band, has been
developed.  This new equipment is intended as a replacement for the two
crossed loop type direction finders (models DAK and DAQ), now required to
cover the same frequency band.  The new spinning loop equipment will carry
the Model DBH designation.  It includes:  An all band 8-tube superheterodyne
receiver tuning from 0.25 to 30 mc/s; an indicator unit giving standard twin leaf
automatic bearing presentation, including sense; optional panoramic
reception presentation; an airborne type spinning loop assembly; and a
remotely tuned preamplifier.  Important new features of this equipment are:
An efficiently tuned spinning loop collector; provision for automatic band
change and tuning of the remote loop amplifier; remote positioning of the
antenna loop to any desired azimuth for use in minimizing the jamming
effects of another strong signal on the same frequency; and provision for
conveniently adjusting the sense antenna balancing condenser from the
receiver operating position.  Detailed functional block diagrams, schematics,
and three photographs are included.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Model DBD Medium Frequency Direction Finder Equipment for Small
Craft
Title Text
Thompson, A. G.Author Text




This 24 page report consists of a description of the use of type DBD direction
finding, the Radio Compass type SCR 269-F, and photos and drawings
pertaining to same.  (Written for this publication by Southwest Research,
technical report including miscellaneous government published material,






More on Sferics Storm DetectorTitle Text
U.S. Signal CorpsAuthor Text
Electronics, vol. 19, pp. 224-228; April 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  An account of a low-frequency (3.6 to 17.5 kilocycles)
crossed-loop cathode-ray direction-finder receiver for instantaneous indication
of sources of atmospherics.  ABSTRACT NO. 2:  Further technical details of
the sferics detector for locating distant storm centers (ELECTRONICS, Feb.
1946, p. 212) have been disclosed by the Office of the Chief Signal Officer.
The equipment enables weather forecasters to plot storms across thousands
of miles of ocean by detection of static electricity in thunderstorms, cloud
masses, or rainfall.  Experience proved that the sferics technique was not as
effective in tropical climates as in more temperate regions.  It was also found
that nocturnal observations were significantly less accurate than those made
in the daytime.  And due to the comparatively low frequency of the sferic
impulses (7 to 10 kilocycles), deflection of the ground wave causes a
considerable factor of error, especially in coastal locations.  Another element
of error is introduced when the direction finders pick up low-frequency
communication transmissions simultaneously with sferic impulses.  As used
by the Signal Corps, each sferics set weighs about 450 pounds and costs
about $5000.  The frequency range of the latest model is 3.6 to 17.5
kilocycles.  Most radio direction finders are designed to detect continuous-
wave signals which are sufficiently enduring in time to permit the
determination of direction by rotation of an antenna.  The detection of sferics
obviously poses greater problems, and the static direction finder is engineered
with two separate antennas which do not rotate.  The two loop antennas are
erected at right angles to each other so that the plane of one is perpendicular
to the north-south direction and the plane of the other is perpendicular to the
east-west direction.  Each antenna consists of 400 turns of wire wound inside
a waterproof aluminum shield.  The output voltage of each loop is coupled to
identical but separate high-gain amplifiers, which are designed to produce
identical output voltages in response to equal stimuli.  The output voltages of
the amplifiers in turn are coupled to the deflection plates of the oscilloscope.
When the loops are mounted at right angles to each other, signals arriving
along the ground produce in each loop a voltage whose value is determined by
the strength and angle of approach of each received signal.  (Abstract No. 1 -
Source of abstract unknown, Abstract No. 2 - Author's abstract, trade journal,






Journal of Technical Development No. 10Title Text
AnonymousAuthor Text
Royal Aircraft Establishment, Ministry of Aircraft Production (British) Report
No. JTD 10; May 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Position Fixing Equipment, Type:  Special 2135NTitle Text
AnonymousAuthor Text




This document contains the description and instructions for the use of a
device for correcting errors in direction finding operations.  It consists, in
principle, of a transparent sheet imprinted with a compass card and distance
meter scaled according to the map used.  Photographs included.  (Science or
engineering abstract, technical report including miscellaneous government







Radio Navigational AidsTitle Text
AnonymousAuthor Text
Engineering, vol. 161, no. 4191, pp. 451-452; May 10, 1946.  See also
Engineer, vol. 181, nol 4713, pp. 425-427; May 10, 1946:  Mar Engr., vol. 69,




One of principal objects of international meeting on Radio Aids to Marine
Navigation in London is to inform other countries of what has been done in
United Kingdom during past few years; certain prototype models installed in
HMS Fleetwood to be demonstrated to visitors during meeting; details of
rotating beacon system, Gee system, Decca navigating system, Consol
system, and radar system.  (Science or engineering abstract, trade journal,






Test of MF/DF Direction Finder Equipment Model DBDTitle Text
AnonymousAuthor Text
USN BuShips; May 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Direction Finding - Model DAQ High Frequency Direction Finder
Installations and Calibrations - Facilities for
Title Text
AnonymousAuthor Text
USN, NRL: Letter Report No. C-S6/67(372); 4 May 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Electronics - MF/DF Radio Direction Finder Equipment Model DBD
Serial X-1, Final Type Test Report
Title Text
AnonymousAuthor Text
USN, NRL Letter Report No. C-S67/89, C-310-204/45; 7 May 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Automatic Radio Direction Finder Type P. V. 1Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Ohio State University Research Foundation; 22 May 1946.Source Text
Keyword Text
Not available.  ( Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






BIOS Inter. Rpt. No. 115Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Electrical and Mechanical Engineering Regulations
Telecommunications L802 and L812/2 [Adcock Transportable DF
Stations Lightweight Adcock Aerial System (Tropical) and D/F Stations
Mobile BC Nos. 2A and 3(T)]
Title Text
AnonymousAuthor Text
U. S. War Department: M.A.R., London; R294-46; 31 May 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report on Japanese Research on Radio Wave PropagationTitle Text
Bailey, D. K.Author Text




The Japanese Approach to Science and Technology: Europeans and
Americans are frequently misled into thinking that the Japanese have little
ability along the more material ways off the West.  The Japanese skill at
copying, even to minute detail, the products and ways of industrial civilization
is generally cited in support of this view.  Such a view is not only false, but
betrays a lack of understanding of the goal which the Japanese have set for
themselves.  In coming out of centuries of self-chosen isolation during the
latter part of the last century, the Japanese were faced by an outside world in
which feudalism was apparently unable to survive, and in which great
industrial and scientific progress was being made and the concomitant skills
being obtained.  The Japanese believed that for their self-preservation as a
nation, they would need to acquire industrial skill and scientific knowledge
with a minimum of delay.  To have begun from first principles, and to have
passed through the long periods of basic development, through which western
nations had already passed, would have taken years, and could only have
resulted in keeping Japan in a position permanently inferior to the western
nations in those things Japan considered necessary for further survival.  The
goal then was to make Japan the industrial equal of the larger western
nations.  To achieve this, intensive copying was the most direct means to the
end.  To get ahead, to be in a position to make new discoveries in science, to
pioneer in industry, Japan had first to understand and equal the West in
technical skill.  Then, and only then, could true pioneering, and scientific
originality, be expected to occur.  Japanese ability is real, and should not be
underestimated.  In the list of the above comments, Japanese scientific and
technical work must be examined.  Japanese Scientific and Technical
Writing:  The Japanese are avid readers of the technical and scientific journals
of America and Europe.  Because of their continuing struggle to equal the
West, they have frequently been disinclined to make their own scientific and
technical work available outside of Japanese circles.  In this connection, their
language had been their greatest aid.  Recognizing the general inability of
foreigners to read Japanese, they frequently used their language as a
substitute for military classification in the years before the real need for such
security existed.  In general, there are two basic motives which prompt the
Japanese to prepare scientific papers in their own language.  The first is
Abstract Text
simply national pride, or, in the uglier sense of the word, nationalism.  The
second is that the Japanese do not wish their papers to be read by outsiders.
 By writing in Japanese, a language in which precise statements are difficult
to make, oriental processes of thought involving considerable vagueness may
be used, incomplete work, and conclusions of broader scope than are
warranted by the basic work, may be put up for discussion among other
Japanese workers without fear of outside criticism.  Another frequent reason
is that little in the way of original work or even form of presentation is being
given, and the paper is intended primarily to be a review of the work of others
to inform and educate other Japanese.   (Source of abstract unknown,
technical report including miscellaneous government published material,





Equipment for Measuring Angle-of-Arrival by the Phase Difference
Method
Title Text
Brooks, F. E. Jr. and Tolbert, C. W.Author Text
Report No. 2, Electrical Engineering Research Laboratory, The University of
Texas, Austin, Texas, 16 May 1946.
Source Text
Keyword Text
The equipment described in this report was designed to measure the angle at
which a radio wave arrives at the receiving point.  This is done by measuring
the phase difference between two points on the wave front.  The accuracy
desired in building this equipment was ±0.010 in angle of arrival.  It was also
desired to be able to detect rapid variations in the angle of arrival which might
occur in less than a second.  (Abstract taken from authors' purpose, technical






Equipment for Measuring the Angle-of-Arrival by the Phase Difference
Method
Title Text
Brooks, F. E., and Tolbert, C. W.Author Text
University of Texas, Electrical Engineering Research Laboratory, Report No.
2; 16 May 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Present Status on University of Texas Angle of Arrival ExperimentsTitle Text
Burrows, C. R.Author Text
University of Texas, Electrical Engineering Research Laboratory, Report
TIP:238 D-10; 22 May 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Dielectric Rod AerialsTitle Text
Halliday, D. F., and Kiely, D. G.Author Text
Admiralty signal Establishment (British) Report No. M.770; May 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Preliminary Report on Phase Front Measurements in Arizona During
April 1946
Title Text
Hamlin, E. W.Author Text
University of Texas, Electrical Engineering Research Laboratory, Report No.
6P; 22 May 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Theoretical Treatment of Phase Difference between Two Vertically
Spaced Antennas for Straight Line Propagation over Flat Earth
Title Text
Hamlin, E. W., and Straiton, A. W.Author Text
University of Texas, Electrical Engineering Research Laboratory, Report No.
3; 22 May 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Model DAK-2 D/F Loops at Shore StationsTitle Text
Johnson, H. F.Author Text
U.S. Coast Guard, Report No. R-163-6; May 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Coaxial-Feed FM Loop AntennasTitle Text
Kandoian, A. G.Author Text
Electronic Industries, vol. 5, no. 5, pp. 74-76; May 1946.Source Text
Keyword Text
Design considerations of several types of easily fed directive antennas
applicable to F/M, developed by Federal Telephone & Radio Laboratories;
UHF antennas, which are of square loop construction, give high degree of
directivity in vertical plane while maintaining complete ommi-directivity in
horizontal plane; data on bandwidth stacking characteristics and other
features.  Bibliography.  (Science or engineering abstract, trade journal,






Simplified Input Impedance Chart for Lossless Transmission LinesTitle Text
Mautner, L.Author Text
Communications, vol. 26, pp. 44-45; 26; May 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  A chart giving the range of input impedance for lines of
length nλ/8 terminated resistively and reactively.  ABSTRACT NO. 2:  Chart
and explanatory data is presented which offers rapid appraisal of input
impedance of lines lengths commonly used for various types of terminations.
Material is taken from author's book "Mathematics for Radio Engineers."
(Abstract No. 1 - Source of abstract unknown, Abstract No. 2 - Science or
engineering abstract, trade journal, English language/USA abstract,






An Introduction to LoranTitle Text
Pierce, J. A.Author Text
Proc. IRE, and Waves and Electrons, pp. 216-234; May 1946.Source Text
Keyword Text
The first part of this paper on loran navigational equipment describes the
history of loran's development as an example of the efficient "mass
production" of research and development under the National Defense
Research Committee.  A second section deals with the fundamental
concepts of hyperbolic navigation and gives some details regarding the kinds
of equipment now employed for transmission, reception, and interpretation of
pulse signals for this service.  The third part of the paper discusses the
potential usefulness of hyperbolic navigation and suggests some of the many
devices that will simplify the navigation of the future and enhance its reliability.
 The final section mentions the present organizational problem involved.  (IRE







2-Mc Sky-Wave TransmissionTitle Text
Pierce, J. A.Author Text




ABSTRACT NO. 1:  A simplified review of present ionospheric knowledge,
with particular reference to loran operations and the effect upon the sky-wave
delay times of reflections at the E and F layers.  It is shown that the E layer
is relatively stable, is little affected by ordinary disturbing phenomena, and
can be used for loran operations at medium and long ranges.  ABSTRACT
NO. 2:  Describes growth the history of Loran research, fundamental
concepts of hyperbolic navigation and details the kinds of equipment
employed for transmission, reception, and interpretation of the pulse signals.
It discusses other devices to simplify navigation in the future, and
organizational problems to be solved.  (Abstract No. 1 - Source of abstract
unknown, Abstract No. 2 - Written for this publication by Southwest







Search and DF Tests on Radar Sets AN/TPS-3, SCR-584 and Small
German Wurzburg When Used as Mortar Locators
Title Text
Rothschild, M.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Modified M6807 Antenna for 2200-3800 Mc Frequency RangeTitle Text
Weidemann, H. K., and Heusinkveld, M.Author Text
NRL Report R-2827; 7 May 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Frequency, Power, and Modulation for a Long-Range Radio Navigation
System
Title Text
Adams, P. R., and Colin, R. I.Author Text
Elect. Commun., vol. 23, pp. 144-158; June 1946.Source Text
Keyword Text
The transmission frequency or range of frequencies most suitable for the
system is considered.  Reception must be assured within a radius of 1500
miles from each ground transmitting station regardless of hour, season,
weather, or location to enable the navigator always to determine his
geographical position.  The HF and LF bands are discussed, the latter being
analyzed in detail.  A study of experimental data and consideration of signal
and static strengths and fluctuations, and aerial efficiency, indicates that, for
a max distance of 1500 miles, assured reception can be obtained with min
power input at a transmission frequency of  70 kc/s.  Power requirements for
several locations are estimated, and the sizes of aerials for handling such
power without corona are discussed.  (Science or engineering abstract, trade








Electronic Engineering, vol. 18, pp. 166-171; June 1946.Source Text
Keyword Text
Details given of Decca navigation system which depends on time differences
from pairs of transmitters and uses same type of hyperbolic grid as Gee
system; however, time differences are measured at receiver as phase
differences in unmodulated cw signals from transmitters; this enables receiver
to be so designed that grid coordinates can be accurately read off pair of dials
rather easily; ranges well over 1000 mi have been obtained with low power.
(Science or engineering abstract, trade journal, English language/USA






Instructions for the Siting and Calibration of H/F and V.H/F EquipmentTitle Text
AnonymousAuthor Text
Admiralty Signal Establishment (British) Radio Equipment Department,
Report BR-1464; June 1946.
Source Text
Keyword Text
The following instructions have been compiled with special reference to the
siting of HF and V.HF equipment for permanent R.N.A.S. Guidance is also
given in the choice of D/F sited for long range D/F purposes by indicating their
(more stringent) requirements in brackets.  The instructions apply particularly
to HF D/F outfit AH6 and V.HF D/F outfit FV4S, which outfits employ Adcock
aerial systems designed to give reliable bearings on badly polarized waves,
such as aircraft transmissions and sky wave often are.  (Author's abstract,
technical report including miscellaneous government published material,






Iron Cored D.F. Loops and Manufacture of Iron DustTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Countermeasure StudyTitle Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Proposal No.
448; 11 June 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English












Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Grid D/F SystemTitle Text
AnonymousAuthor Text
Army Air Force, Watson, Project No. 1.18; 26 June 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Remote Direction FinderTitle Text
AnonymousAuthor Text
Army Air Force, Watson, Project No. 1.16; 26 June 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






SHF Direction FinderTitle Text
AnonymousAuthor Text
Army Air Force, Watson, Project No. 1.15; 26 June 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Bi-Monthly Progress Report No. IRPL-G12, National Bureau of Standards
(Centralizing Laboratory), Stanford University, Harvard University, University of
Puerto Rico, C.I.W. College--Alaska, May/June 1946.
Source Text
Keyword Text
(a) Frequencies for direction finding should be chosen in accordance with
ionospheric predictions for the regular layers just as would be done for
communications frequencies.  Inclusion of sporadic E (Es) in the predictions
should be done only with caution until sporadic E predictions can be made
with sufficient certainty to make it possible to see definitely whether or not
propagation by sporadic E produces good bearings in all cases.  (b) Bearings
with large swings should be doubted, although there is still a high probability
that the bearing with the largest swing is still good.  (This is based mostly on
the results for unbeamed emissions).    Bearings with low field intensities
should be doubted, especially if the intensity is lower than that ordinarily
expected for the time of day over the path.  (d) No reliable method of applying
the geomagnetic K-figure to bearing errors seems thus far to exist.  (e) Long
paths where the sunrise or sunset line coincides with the propagation path
exhibit the expected layer-tilt deviations, but other phenomena, such as
failure of muf, come in to mask results.  (f) Results of studies of correlations
of observed ionospheric data with bearing errors indicate that for paths 3000
to 4000 km in length the use of ionospheric data taken just at the midpoint
may not be sufficient, especially if sporadic E (Es) comes into play.  (g) The
correction of bearings on unknown stations by the use of bearings taken
simultaneously on known stations if of little or no value when individual
bearings are compared with individual bearings.  (h) It is possible to achieve
some success inn predicting the direction of mean bearing errors by the use
of world charts of observed ionospheric data, specifically obtaining gradients
of ion density and gradients of height of maximum ion density.  (Abstract






Iron-Cored Loop Receiving AerialTitle Text
Burgess, R. E.Author Text
Wireless Eng., vol. 23, pp. 172-178; June 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  The complex effective permeability of a mass core is
expressed in terms of the relevant factors, and the imaginary part is related to
the eddy current loss in the particles, which should predominate over other
components of loss.  The increase of pickup due to a spheroidal core is
calculated and it is shown that the core should be elongated in a direction
parallel to the axis of the loop.  The effect of a hollow spheroidal core is
discussed and it is found that in a typical case 80 per cent of the iron can be
removed before the increase of pickup is halved; the effect of spacing the
winding from the core is treated approximately.  Recommendations are made
regarding the design for maximum sensitivity.  An editorial comment
(G.W.O.H.) appears in the same journal, pp. 156-157.  ABSTRACT NO. 2:
The main features of the iron-cored loop are treated.  The complex effective
permeability of a mass core is expressed in terms of relevant factors.  It was
concluded that (1) the core should have high permeability; (2) the core should
be elongated in the direction of the axis of the loop; (3) the particle size (iron
particles) should be small to minimize eddy-current loss; (4) the core should
be hollow to save weight; (5) the loop should be spaced from the core to
decrease dielectric loss; (6) the loop should be designed for minimum copper
loss.  Curves and calculations for design of cores for high pick-up are given.
(Abstract No. 1 - Author's abstract, Abstract No. 2 - Univ. of Illinois abstract,
formal literature, English language/abstract, file number 46, derived from






Aerial Navigation and Traffic Control with Navaglobe, Navar, Navaglide
and Navascreen
Title Text
Busignies, H., Adams, P. R., and Colin, R. I.Author Text
Elect. Commun., vol. 23, pp. 113-143; June 1946.Source Text
Keyword Text
The Navaglobe system of long-range navigation uses a world-wide network of
LF continuous wave transmitters providing signals which automatically control
azimuth instruments enabling pilots to determine their positions.  Navar is an
application of radar and airborne responder beacons providing ground
surveillance as well as distance and azimuth indications in the cockpit;
Navaglide is a microwave system for instrument-controlled landing and
automatic landing.  The Navascreen system integrates all available
information concerning aircraft positions and movements into a large-scale
clearly readable display.  (Science or engineering abstract, trade journal,






The Magnetic AntennaTitle Text
Page, L.Author Text
Phys. Rev., vol. 69, pp. 645-648; 1-15 June 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  The antenna investigated is an infinitely long cylindrical
rod (radius a, permeability µ, permittivity K) with a few turns wound around the
center.  The increase of flux is given by equation (14) and is shown
graphically as a function of λ/a in Figs. 1 and 2.  For constant K there is a
critical wavelength approximately proportional to √µ, at which the flux ratio
exhibits a sharp maximum, while for constant µ the flux ratio increases
strongly with increase of K.  A K = 25, µ = 100, and a = 2 centimeters, then
λm = 3 meters, and the value of the flux ratio is 7.2.  This effect has a
possible practical application.  ABSTRACT NO. 2:  The theory of the
magnetic aerial, consisting of a cylindrical rod of cemented magnetic powder
around the center of which is wound a few turns of wire, is investigated.  This
aerial is shown to be more efficient than an electric aerial in receiving short
electromagnetic waves of a few meters length.  For such waves it exhibits an
interesting selectivity.  (Abstract No. 1 - Source of abstract unknown,
Abstract No. 2 - Science or engineering abstract, formal literature, English







Roberts, W. Van B.Author Text
QST, vol. 30, pp. 36-39; June 1946.Source Text
Keyword Text
A simplified qualitative treatment of the operation of rhombic and V aerials.
The power gains of the rhombic and the half-wave dipole are compared.
(Source of abstract unknown, formal literature, English language/USA






An Investigation of Transmission Lines, as Applied to the Six-Crossed
Loop D/F System for Naval H/F DF Outfits
Title Text
Toczylowski, H. S.Author Text
Admiralty Signal Establishment (British) Report No. M.771; June 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Location of Thunderstorms at Long RangeTitle Text
Adcock, F., and Clarke, C.Author Text
National Physical Laboratory (British), RRB Report; July 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Cathode Ray Direction FinderTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Descriptive List of Direction FindersTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Newark, New Jersey; July 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Direction Finding Station P.E. No. 1 Mobile (Provisional Working
Instructions and Description DF Station P.E. No. 1 Mobile, in Trailer
Light Amphibian 1/4 Ton)
Title Text
AnonymousAuthor Text
Signals Research & Development Establishment, Provisional Pamphlet No.
612A; 3 July 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Bibliography of Scientific and Industrial ReportsTitle Text
AnonymousAuthor Text
U.S. Department of Commerce, vol. 2; 5 July 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Index to Bibliography of Scientific and Industrial ReportsTitle Text
AnonymousAuthor Text
U.S. Department of Commerce, vol. 2; 5 July 1946.Source Text
Keyword Text
This is the index to the bibliography referred to in the preceding abstract.
(Written for this publication by Southwest Research, technical report including
miscellaneous government published material, English language/USA






Radio - Direction Finding - Model DAJa - Control System for - Problem
S1280R-C - First Interim Report
Title Text
AnonymousAuthor Text
USN NRL Letter Report No. C-S67/69 (1249) C-1240-219/46; 12 July 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Meteor Introductory ReportTitle Text
AnonymousAuthor Text
Massachusetts Institute of Technology, Meteor Report No. 1; 15 July 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










US Bureau of Standards.  See Department of Commerce Report PB L62740
and PB L62751; 31 July 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Conditions for Certainty of Interception of an Intermittent Signal by
a Rotating Directional Antenna
Title Text
Arnett, H. D.Author Text
NRL Report R-2779; 10 July 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Generalized Radiation Formula for Horizontal Rhombic Aerials, Part 3Title Text
Cafferata, H.Author Text
Marconi Rev., vol. 9, pp. 102-108; July-September 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  A formula is developed which is believed to be more
inclusive than those previously published and expresses the radiation in any
given direction in a spherical coordinate system at large distances from the
source.  The source considered is that of a multiple array of horizontal
rhombic elements arranged n in cascade, with m cascades in parallel, and all
contained in the same horizontal plane.  The formula takes into account
arbitrary phase relations between elements and between cascades and also
includes the effect of attenuation along the conductors comprising the
radiating system.  Parts 1 and 2 of this article (1456 and 3188 of 1946) dealt
with the development of the general formula for imperfectly conducting, and
perfectly conducting earth.  The list of symbols used in this development was
presented in part 2 immediately adjacent to the general formulas in order to
make reference as easy as possible.  Part 3, now presented, deals with the
derivation of formulas for particular cases representing the application of the
general formula to radiation in the principal vertical and horizontal planes
through the origin and principal axis of the system.  ABSTRACT NO. 2:  The
formula expresses the radiation in any given direction in a spherical co-
ordinate system at a large distance from a source which is composed of n
horizontal rhombic elements in cascade and m cascades in parallel, all in the
same horizontal plane.  Arbitrary phase relations between cascades and
elements are assumed, the attenuation of the current along the length of a
conductor due to reradiation is taken into account, and the effect of reflection
from imperfectly conducting earth is included.  The general formula is then
applied to several particular cases.  (Abstract No. 1 - Science or engineering
abstract, Abstract No. 2 - IRE or IEEE abstract, formal literature, English







Clegg, J. E.Author Text
Wireless World, vol. 52, no. 7, pp. 233-235; 7 July 1946.Source Text
Keyword Text
Principles of Consol beacon direction finding system of high accuracy
originally developed by Germans under name of "Sonne", as an aid to long
range navigation; system comprises three component parts: ground beacon
transmitting stations, aircraft radio receivers on 260 to 420 KC, and bearing
tables, maps or charts; daylight range of system is 1000 mi on sea and 600
mi on land.  (Science or engineering abstract, formal literature, English






Position Finding by Means of Electromagnetic WavesTitle Text
De Quervain, A.Author Text




Principle of radio electric detection; accuracy of measurements; illustrated
description of radar using spiral or linear sweep.  Reprint from Interavia Revue
de l'Aeronautique Mondiale.  (Science or engineering abstract, formal







The Measurement of Thermal Radiation at Microwave FrequenciesTitle Text
Dicke, R. H.Author Text
Rev. Sci. Instr., vol. 17, no. 7, pp. 268-75, July 1946.Source Text
Keyword Text
The connection between Johnson noise and blackbody radiation is discussed,
using a simple thermodynamic model.  A microwave radiometer is described
together with its theory of operation.  The experimentally measured root mean
square fluctuation of the output meter of a microwave radiometer (0.4 degree
C) compares favorably with a theoretical value of 0.46 degrees C. With an r-f
band width of 16 mc/sec., the 0.4 degree C corresponds to a minimum
detectable power of 10-10 watt.  The method of calibrating using a variable
temperature resistive load is described.  (Abstract source unknown, formal






Evaluation of Model CXFF Radio Direction Finder, Submitted by Federal
Telecommunications Laboratories
Title Text
Gleason, R. F., and Trexler, J. H.Author Text
NRL Report R-9200; 23 July 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Aids to Marine NavigationTitle Text
Goldstein, M. K.Author Text
U.S. Navy.  See Department of Commerce PB46556; July 1946.Source Text
Keyword Text
This paper summarizes the established navigational side such as radio
beacons, direction finding systems, and weather and time transmission, and
the recently introduced navigational aids including radar, racon, loran, gee
system, the consol or sonne, shoran, H/F, VHF, and UHF direction finder
systems, and sonar.  Brief discussions are given of contemplated and
proposed aids such as the laminar navigation and anticollision system.
Decca, post office position indicator, teleran, facsimile, and infrared detection
and ranging system.  Photographs, drawings, graphs and charts accompany
the various systems described.  This paper has been prepared for publication
in the 1946 Edition of Pender's Electrical Engineers Handbook-
Communications and Electronics Volume.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Preliminary Survey of Remote Control Wire Links for Model DAJ-a
Direction Finder Installations with Special Reference to Distance up to
3000 Feet
Title Text
Haskins, R. L., George, S. F., and Loveberg, A. G.Author Text
USN, NRL Report No. R-2873; 15 July 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Interrogation of Arthur Olschewske, Dipl. Ing., Dec., 1945Title Text
Hillan, A. B.Author Text




The person interrogated was working on a radio method of approximate
location of convoys.  The method involved the interception of convoy Morse
transmissions in the 20 to 50 meter band.  The bearing of the transmitter was
determined by means of a directional antenna and its range was determined
by measuring the time interval between the "direct" signal and the round the
world signal.  It was found that this method was only applicable when both
transmitter and receiver were in the dawn-dusk belt.  Method of propagation of
signals is given, and direction finding and receiver are described.  (Science or
engineering abstract, technical report including miscellaneous government







Aircraft Electronics ProgressTitle Text
Le Kashman, L.Author Text
Aero Digest, vol. 53, no. 1, p. 63; 1 July 1946.Source Text
Keyword Text
Survey of present and future application of electronics to civil aviation; no new
developments are yet in evidence; continuous progress is being made in
application of war-born principles of radar and radio; most promising radar
developments so far have been in traffic control equipment for use at airports
and along airways; loran, decca system, SCS-51 system, VHF radio range
stations and ground controlled approach are mentioned.  (Science or
engineering abstract, trade journal, English language/USA abstract,






The Receiving Dipole AerialTitle Text
Muller-Strobel, J., and Patry, J.Author Text
Schweiz. Arch. Angew, Wiss. Tech., vol. 12, pp. 201-213; July 1946.Source Text
Keyword Text
The integral equation for the current, due to Hallen, is solved in a general way
by the method of iteration.  This involves the calculation of some auxiliary
functions, graphs of which are given.  Some practical formulae are obtained
for the current and for the field strengths and the results are exhibited
graphically.  The most important simplifying assumption used is that the
height of the aerial is small compared with the wavelength of the incident
radiation.  (Science or engineering abstract, formal literature, German






Discussion of a New Type of Automatic Radio Direction FinderTitle Text
Pine, C. C., and Busignies, H.Author Text
Proc. IRE, vol. 34, p. 457; July 1946.Source Text
Keyword Text
ABSTRACT NO. 1: The system consists of two loops fed into a switching
system, a sense antenna coupled at all times to an amplifier, and another
switching system from the output of the amplifier to two crossed coils for an
indicating meter.  ABSTRACT NO. 2: The system described by pine is quite
similar to a system described in U.S. Patent No. 1,741,282, issued to H.
Busignies, which was filed on February 18, 1927, corresponding to a French
application filed February 20, 1946.  The system described therein makes use
of two cardioid diagrams, the switching system, one receiver, one switching
output system, and one magnetic indicator.  In Fig. 1, which is Fig. 14 of the
patent, C1 and C2 are the loops being fed into a switching system L5 and L6.
A1 is the sense antenna, which is coupled at all times to the amplifier.  S, S1
and S2 is a rotating switch which switches the output of the amplifier into two
crossed coils B1 and B2.  In this system, B1 and B2 were two crossed coils of
an indicating meter; however, they are equivalent to the two deflecting
voltages in a cathode-ray indicator.  The only slight difference is in the fact
that the switching in the case of Pine's system is made on a three-step
basis, while in this case it was made on a four-step basis.  In the system
described by Pine, the step corresponding to the sense antenna alone takes
one third of the period and is applied to the two windings of the magnetic
indicator simultaneously.  In the system described in the patent the step
corresponding to the sense antenna alone was applied to one winding of the
indicator for one quarter of the period, and the other winding of the indicator for
the other quarter of the period.  This produces an identical effect.  The
switching of the sense pattern takes place during the time that the radio-
frequency switch is disengaged from L5 and L6.  Outside of this, the two
systems differ only in minor details of realization of the switching system and
the indicator.  The system described in the patent was tested in 1926 and
found to have some merits.   It has never been abandoned as a good possible
solution for a simple radio compass, but preference has been given to some
other designs and principles which, in the meantime, have known large
practical application.  In answer to Busignies' discussion on my paper, "A
New Type of Automatic Radio Direction Finder," I am in agreement that the
system described by me is based on the same general principle as described
in his U. S. patent No. 1,741,282.  The main difference between the system
Abstract Text
under discussion and Busignies' system is in the method of integrating the
amplified voltages.  In my system use is made of electrical integrating circuits
which make it possible to apply a nonfluctuating-unidirectional flux field to the
indicator, while in Busignies' system the voltages are applied, successively,
to the armature, and the integration is dependent upon the inertia of the
armature itself.  Further evidence of this feature in my system is indicated by
the fact that the output voltages obtained can be utilized to operate a cathode-
ray tube, which is, for all intents and purposes, an inertia less meter.  In fact,
experimentation has shown that a single receiver used with my system will
give results comparable to a system using three separate amplifiers to drive
the indicating device.  It might be mentioned that a four-point commutation
could be adapted to the system under discussion that would seem to have
advantages over the three-point method described in my paper.  (Abstract No.
1 - Univ. of Illinois abstract, Abstract No. 2 - Author's abstract, formal






Directive Antenna System in the 6 to 15 Mc Band for Essex Class Aircraft
Carriers
Title Text
Robbins, Len G., and Norgorden, OscarAuthor Text
NRL Report R-2738; 10 July 1946.Source Text
Keyword Text
This report describes a directive antenna system developed by the Naval
Research laboratory for use in conjunction with the Blanket system of
communication in the 6 to 15 Mc band on Essex-class aircraft carriers.
Radiation-pattern measurements conducted with this directive antenna
installed on the starboard side of an Essex-class carrier (CV-39) have
demonstrated that the proposed antenna system has the desired
characteristics and fulfills the problem requirements.  The radiation patterns
indicate beam widths  in the order of 50 to 60 degrees for ionosphere
transmission and 65 to 80 degrees for free-space transmission; front-to-back
field strength ratios greater than 3 to 1 are also indicated over the specified
frequency range.  The antenna system can be energized by standard Navy-
type transmitters such as the Model TBK series, and offers no interference to
topside fighting equipment.  Subsequent inspections of the aircraft carriers
CV-33 and CV-15 have shown that this proposed directive antenna can be
installed on both sides of this type of vessel.  This fact greatly increases the
usefulness of the antenna system for the intended service.  Additional
radiation-pattern measurements will be necessary however to determine the
optimum spacing below the flight-deck level or above water for antennas in
these proposed final locations, so that satisfactory radiation patterns will be
assured.  For all practical purposes this directive antenna system radiates
only horizontally polarized energy.  This feature gives the communication
circuit inherent security and anti-jam characteristics which are not possible
with the usual shipboard communication antennas.  In addition, this antenna
has a number of other operational and electrical characteristics which are
desirable for transmitting and receiving antennas, but which are lacking in
most shipboard communication antennas.  Therefore the antenna system
described herein has definite possibilities for use as a general communication
antenna in the 6 to 15 Mc band aboard ship.  The antenna system requires a
balancing circuit and an impedance-matching network between the
transmitter and the antenna.  These circuits are incorporated into a single
coupling unit, and two such units, designed for installation aboard ship, have
been constructed.  Each coupling unit includes a balance-indicator circuit
which facilitates accurate adjustment of the system for highest operating
efficiency.  The system also includes an antenna-selector unit which permits
Abstract Text
switching R/F power to the desired antenna system; such a unit has also
been designed and constructed.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA













Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Notes on Development of Shipborne H/F D/F (Frequency Coverage 70 to
210 Mc/s)
Title Text
Rosinski, W., Toczylowski, H. S., and Turner, S. G.Author Text
Admiralty Signal Establishment (British) Report No. M.772; July 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Characteristic Impedance of Balanced LinesTitle Text
Sutro, P. J.Author Text
Electronics, vol. 19, p. 150; July 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  Three equations for the Z0 of a balanced two-wire
transmission line with cylindrical shield are compared, and expressions given
for the errors in each equation.  ABSTRACT NO. 2: Please refer to the original
printed pre 1965 abstracts which present the authors formulas for the
characteristic impedances of the lines considered which include a balanced
transmission line composed of two inner conductors plus a shield.  The inner
conductors are circular cylinders of outer radius r whose axes are separated
by a distance 2s.  The shield is a circular cylinder of inner radius R,






Some Applications of Field PlottingTitle Text
Willoughby, E. O.Author Text
JIEE (London), Part III, vol. 93, pp. 275-293; July 1946.Source Text
Keyword Text
By the process of field-plotting in the cross-section of a uniform transmission
line, an orthogonal field pattern of curvilinear squares satisfying the boundary
conditions is obtained.  Application to coupling and screening are also
considered.  The use of models in an electrolytic tank for capacitance
determination from field plots or direct measurement is discussed, and an
axially symmetrical three-dimensional field is plotted.  Mention is made of the
relaxation process and rubber-sheet methods of field-plotting.  (Author's







Evaluation of Hyperbolic Radio AviationTitle Text
AnonymousAuthor Text
Aviation, vol. 45, no. 8, pp. 51, 149; 8 August 1946.Source Text
Keyword Text
Presentation of comparison of ranges and of geometric and timing accuracies
of Loran, Gee, and Decca systems.  (Science or engineering abstract, trade







Radio - Direction Finding - Model DBF - F.T. & R. Corp., Contractor -
Evaluation of Serial No. 2 Production Model - NRL Problem S858T-C
Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Interim Engineering Report on Study of Electronic Direction Finding
Techniques
Title Text
Arditi, M. and Feinstein, J.Author Text
Progress report no. 2,  Contract No-W-33-038-ac-15012, Federal
Telecommunication Laboratories, Inc. for Air Materiel Command, Wright Field,
Dayton, Ohio, July and August 1946.
Source Text
Keyword Text
The following report consists in the main of theoretical investigations into
various methods of switching at ultra-high frequencies.  The feasibility of such
switching would determine future investigations in DF techniques, therefore,
such a preliminary survey was considered important.  Information on antenna
research has not been included in this report since the effort on this phase of
the project has been limited to the compilation of data and the verification that
our past work in this field offers considerable possibilities for future
investigations.  In the future, it is expected to place more emphasis on the
antenna phase of this investigation.  (Abstract taken from authors' foreword,






Interim Engineering Report on Study of Electronic Direction Finding
Techniques
Title Text
Arditi, M., Pajes, W. S. and Lundburg, F. J.Author Text
Progress report no. 1,  Contract No-W-33-038-ac-15012, Federal
Telecommunication Laboratories, Inc. for Air Materiel Command, Wright Field,
Dayton, Ohio, July and August 1946.
Source Text
Keyword Text
A study, having as its object the elimination of all antennas and associated
structure protruding beyond the skin of an aircraft, when used in conjunction
with airborne radio intelligence activities of the Army Air Forces, is considered
important.  The antenna and associated structures studied or developed,
should preserve the aerodynamic characteristics of the airplane and should
eliminate the additional drag on the airplane now caused by existing direction-
finding systems.  One possible way to achieve this purpose would be to
locate antennas in all four quadrants of the aircraft and to connect them in
sequence to a receiver and indicating instrument.  The problems of flush
mounting type antenna arrays is then accompanied by the additional problem
of sequential switching.  An important improvement in direction finding
techniques and equipments for use in the range of 100 to 10,000 megacycles
would be to replace rotating parts, mechanically driven, by purely electronic
and inertia less means.  Switching by electronic means will involve the
following program.  (a) Theoretical survey (1) vacuum tubes: diodes/reactance
tubes with magnetic field; (2) gas tubes: diodes/reactance tubes with
magnetic field; (3) electro-mechanical systems using electron-beams; (4)
change of dielectric constant in solids or liquids. (b) Design and test of
structures of particular interest.  Since the complexity and uncertainty of a
mathematical analysis when applied to the mechanics of radiation from
structures with awkward boundary conditions is so great, the majority of the
data for the surface antenna investigation will have to be collected by
experimental measurements made in the field.  The surface antenna program
will involve, for the most part, the investigation  of the following difficulties:  (a)
Elimination of protruding surface external to the aircraft, (b) reduction in
bearing errors,   extension of the frequency range.  (Abstract taken from






A Preliminary Study of the Radar Homing Head for an AA Guided MissileTitle Text
Matland, C. G., and Loomis, C. G.Author Text
Massachusetts Institute of Technology, Meteor Report No. 2; 15 August 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Direction Finders - Model DAJ-A Replacement of Phase Inverters
(Cathode Followers) with Transformers at San Juan
Title Text
Musselman, M. L.Author Text
USN, NRL Letter Report No. R-S67/69, R-1240-226/46; 8 August 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Reduction of Cross Modulation at DAJ Stations by the Use of Antenna
Coupling Transformers
Title Text
Musselman, M. L., and Haskins, R. L.Author Text
NRL Report R-3156; August 1946.Source Text
Keyword Text
Cross modulation interference was experienced early in the operation of the
DAJ direction finder stations.  Tuned filters were successfully employed
between the antenna and the cathode follower to eliminate the interference,
but because of excessive attenuation (6-10 dB) in the high frequency band
they were unsatisfactory for use.  Improvements in the cathode followers were
inadequate and a transformer type of network was developed which was
effective in eliminating the interference and also in improving the sensitivity by
several dB.  The accuracy of the station was not impaired by the substitution
of transformers for cathode followers.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Better Direction FindersTitle Text
Padgett, E. D.Author Text
Radio Craft, vol. 17, pp. 750, 805; August 1946.Source Text
Keyword Text
Description of the Simon radioguide, and Its United States military version
SCR-503-A.  (Univ. of Illinois abstract, trade journal, English language,






Decca Navigator StationsTitle Text
Scroggie, M. G.Author Text
Wireless World, vol. 52, no. 8, pp. 260-262; 8 August 1946.Source Text
Keyword Text
Details are given of transmitter chain requisite to operation of Decca
navigators at sea or in air; discussion covers problem of maintaining fixity of
transmitted wave's pattern and means employed in Decca system for
controlling phase relationships; block diagram of slave station equipment is
included.  (Science or engineering abstract, formal literature, English






Simplifications in the Consideration of Mutual Effects between Half-
Wave Dipoles in Collinear and Parallel Orientations
Title Text
Affanasiev, K. J.Author Text
Proc.  IRE, vol. 34, pp. 635-638; September 1946.Source Text
Keyword Text
Simple expressions for the mutual impedance which do not involve the Si and
Ci functions are derived.  They are in close agreement with the more exact
results of Carter for aerial separations greater than one wavelength.  For
parallel λ2 dipoles with spacing D the modulus of the mutual impedance is
given as 60 λ/πDΩ.  (Univ. of Illinois abstract, formal literature, English






Decca System of NavigationTitle Text
AnonymousAuthor Text
Shipbldr & Mar Engine-Bldr, vol. 53, no. 451, pp. 456-458; September 1946.Source Text
Keyword Text
In Decca system, principles of "hyperbolic navigation," evolved during war,
more especially as aid to air navigation, find expression in apparatus which is
not only simple to operate, but which can be easily accommodated in
relatively small space on board ship; brief and simplified account of principles
involved.  (Science or engineering abstract, trade journal, English






On Non-Resonant Vee and Rhombic AerialsTitle Text
AnonymousAuthor Text
J. Telecommun., vol. 57, pp. 189-198; September 1946.Source Text
Keyword Text
Expressions for the phase and amplitude of the electric field from a straight
non-resonant wire, a horizontal non-resonant vee and a horizontal rhombic
aerial with uniform current distribution are obtained, and it is shown how
allowances are made for the effect of an imperfect earth.  Specimen polar
diagrams are given.  (IRE or IEEE abstract, formal literature, German








Royal Aircraft Establishment (British), CRB Report: 46/1897; September 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Interrogation of Dr. Janssen of the German N.V.K. at Beltane School,
Wimbledon, on 29.5.46 (Wullenwever D.F.)
Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Proc. IRE, vol. 34, pp. 662-663; September 1946.Source Text
Keyword Text
Severe fading due to interference between the direct and ground reflected
waves is caused by tropospheric effects which produce changes in path-
length difference between the direct and reflected wave.  A lobe pattern is
formed and fading occurs as the lobes drift past the antenna; hence there is
no reception by a single antenna when it lies between two adjacent lobes.
This type of fading can be overcome by spacing two vertical antennas half a
lobe apart; the antenna signals are complementary.  Spaced antennas may
be used.  The spacing between antennas would be adjusted in either a
horizontal or vertical plane so as to direct a null toward the object causing
multipath distortion.  (Univ. of Illinois abstract, formal literature, English






Directional Patterns of Rhombic AntennaeTitle Text
Christiansen, W. N.Author Text
A.W.A. Tech. Rev., vol. 7, pp. 33-51; September 1946.Source Text
Keyword Text
Spatial directional patterns of typical rhombic antennae are given.  It is shown
that a design which involves the application of the simple 'alignment' relation
at the geometric mean of the frequency range is much superior at the higher
frequencies to one in which a wider aperture has been used to obtain higher
output at this mean frequency.  A comparison with the pattern of a large
tuned array shows the inferiority of a single rhombic antenna.  Many of the
prominent minor lobes seen in the directional pattern of the latter may be
suppressed by the use of several rhombics in the form of an array.  Various
simple designs are discussed and it is shown possible, particularly when the
rhombics are arranged in an interlaced "end-fire" array, to produce over the
whole working range of the rhombic a directional pattern which compares well
with that of a large tuned array at its designed frequency.  (Author's abstract,







The Seeker Problem of Guided MissilesTitle Text
Chu, L. J.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Some Perceptual Problems in the Use of the Vg Remote PPI.Title Text
Garner, W. R.Author Text
Nachrichtentechnische Fachberichte, Vol. 32, pages 45-51.
Braunschweig, West Germany, Verlag Friedr. Vieweg und Sohn Gmbh
Research Report: SPECDEVCEN-166-1-2, 2 pages; September, 1946.
Author employed:  Johns Hopkins University, Baltimore Md.
Source Text
plan position indicators, effectiveness, plotting
boards,  radar targets, radar operators, range finding,
direction  finding
Keyword Text
The VG is a radar remote indicator of the plan-position type  which uses a 2-
mirror system of reflection and projection to  obtain a PPI presentation with a
diameter of 25 inches. It is  the intent of the experiments to study the VG as
an instrument  for anti-craft designation work, and to compare the efficiency
of the VC with other standard equipment used for the same  purposes. This
study has 2 aspects:  (1) To what extent can  the efficiency of plotting be
increased by using an indicator  large enough to allow plotting directly on its
surface. (2)  Are there any advantages or disadvantages to the VG when it is
used to obtain range and bearing information about targets for  the purpose of
locating directors on targets.  As a further  purpose, an analysis was made of
the perceptual problems  involved in the use of radar indicators, particularly in
regard to the structuring of the perceptual field used to  orient the operator in






Special Aspects of Balanced Shielded LoopsTitle Text
Libby, L. L.Author Text
Proc. IRE, vol. 34, pp. 641-646; September 1946.  See also Elect. Comm.,
vol. 23, p. 332; September 1946.
Source Text
Keyword Text
ABSTRACT NO. 1:  The theory of operation of the balanced shielded loop
aerial is reviewed.  A method of analysis is described, wherein transmission-
line principles are utilized to account for the distributed nature of the loop
constants for loops whose perimeters are of the order of λ/4.  The loop
conductor within the shield may be treated as a coaxial transmission line
having uniformly distributed constants, and the outer surface of the shield
may be treated as a balanced two-conductor transmission line having non-
uniform constants.  A method is described for avoiding the relatively
cumbersome equations of the latter type of transmission line by the use of an
"equivalent" line having uniform characteristic impedance.  A sample
calculation illustrates the use of this method of analysis.  ABSTRACT NO. 2:
An analysis of the impedance of the screened loop aerial in terms of an
equivalent uniform transmission-line section.  In a numerical example
concerning a circular loop of 1-foot diameter, the theoretical resonant
frequency (79.4 megacycles) is found to be within 5 per cent of the measured
value.  (Abstract No. 1 - Author's abstract, Abstract No. 2 - Source of abstract







Envelope Phase Delay in Direction Finding ReceiversTitle Text
Mc Coy, R. E.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radiation from Large Circular LoopsTitle Text
Moullin, E. B.Author Text
JIEE, Part III, vol. 93, pp. 345-351; September 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  The radiation resistance of a circular loop of any radius
and its polar diagram of electric field at a large distance are calculated.
According to the radius, the field can be zero in the equatorial plane or at any
angle of elevation.  The "high-angle" radiation can be sensibly removed by
using two concentric and coplanar loops having suitably chosen radii, but with
this disposition the current must be supplied to both loops and it is
impracticable to induce one current from the other.  The "high-angle" radiation
can also be much reduced by the use of two similar coaxial large loops in
parallel planes, and this offers a disposition which may be useful in practice.
The power gain of a stack of N similar small loops is shown to be equal
numerically to the gain of an N-member in-line array of electric doublets; and
it can be shown that this is true whatever the radius of the loop, but one or
more side lobes can be sensibly obliterated by suitable choice of this radius.
Having regard to the difficulties of "feeding", inherent in the construction of all
aerial systems, it appears that a pair of parallel large loops is one of the
simplest systems for obtaining a horizontal electric field concentrated mainly
in a zone of about ±30º from the equator.  The choice between two such loops
and a stack of small loops depends very much on the wavelength to be used.
ABSTRACT NO. 2:  A calculation of the radiation resistance and polar
diagram of loops of any radius at a large distance.  The field can, by suitable
choice of radius, be made zero in the equatorial plane or at any angle of
elevation.  "It is shown that the 'high-angle' radiation can be sensibly removed
by using two concentric and coplanar loops having suitably chosen radii, but
with this disposition the current must be supplied to both loops and it is
impracticable to induce one current from the other.  The 'high-angle' radiation
can also be much reduced by the use of two similar coaxial large loops in
parallel planes, and this offers a disposition which may be useful in practice."
ABSTRACT NO. 3:  The paper is an analytical study  of the problem of a
circular loop of any radius, which carries a simple-harmonic alternating
current whose magnitude and phase are constant at all points around the
circumference of the loop.  An algebraic expression is derived for the radiation
resistance.  The power gain of N similar coaxial loops is shown to be the
same as that of N similar electric doublets on a common axis.  (Abstract No.
1 and 2 - Source of abstract unknown, Abstract No. 3 - Univ. of Illinois







Demonstrations of Radio Aids to Civil AviationTitle Text
Provisional International Civil Aviation OrganizationAuthor Text
British Commonwealth Scientific Office Report No. 75-B8-74.  See also
Department of Commerce PB L68087; September 1946.
Source Text
Keyword Text
This volume contains short technical descriptions of items of equipment
announced for showing in the United Kingdom by the Research and
Development Establishment of the Ministry of Supply at the Royal
Establishment and Communications Research Establishment during the
program of demonstrations of radio and radar aids to civil aviation to be given
on behalf of the Provisional International Civil Aviation Organization during
September 1946.  Drawings and photographs included.  (Science or
engineering abstract, technical report including miscellaneous government











British Intelligence Objectives Sub-Committee (BIOS) Interrogation Report No.
149.  See also Department of Commerce PB L86689; September 1946.
Source Text
Keyword Text
As "Wullenweber" has already been the subject of considerable
investigations, the present interrogation was confined in the main to questions
of immediate interest to the author of this report, such as the ease of setting
up, balancing, and adjusting.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






Low Impedance Loop Antenna for Broadcast ReceiversTitle Text
Valdimir, L. O.Author Text
Electronics, vol. 19, pp. 100-103; September 1946.Source Text
Keyword Text
Low-impedance loops are easier to make and are less affected by age and
humidity than the corresponding high-impedance loops.  An account of the
design of associated transformers is given, and curves show the conditions for
maximum gain.  (Univ. of Illinois abstract, trade journal, English






The Evolution of RadiolocationTitle Text
Watson-Watt, R. A.Author Text
JIEE, Part I, vol. 93, pp. 374-382; September 1946.Source Text
Keyword Text
A general historical survey of British radar development, delivered at the
Institute of Electrical Engineers Radar Convention, March, 1946.
Fundamental scientific research, the British radio industry, and the needs of
the Royal Air Force all vitally affected radar development; the interplay of
operational and technical experience and opinion, and close collaboration
between scientists and Service users might be called the real secret weapon.
 A few "technical milestones" briefly described were:  monostatic working;
first radar responder system; rotating beams; precision range- and direction-
finding; airborne and shipborne radar; the plan-position indicator; common
aerial for transmission and reception; the "memory tube," hyperbolic
navigation; development of centimeter technique; terrain discrimination;
unorthodox visibility and radar detection of clouds; and location of V-2 sites.
In conclusion, tribute is paid to the radio industry's achievements under
"crash programme" conditions, and some outstanding land, sea, and air uses
of radar as a weapon of war are mentioned.  (Univ. of Illinois abstract, formal






Investigation of the Effects of Re-Radiation on the Performance of an
HF/DF Outfit in Submarines
Title Text
Wolley, J. C.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Bibliography of Scientific and Industrial ReportsTitle Text
AnonymousAuthor Text
U.S. Department of Commerce, vol. 3; 4 October to 27 December 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Index to Bibliography of Scientific and Industrial ReportsTitle Text
AnonymousAuthor Text
U.S. Department of Commerce, vol. 3; 4 October to 27 December 1946.Source Text
Keyword Text
Index to the Bibliography cited in preceding abstract.  (Written for this
publication by Southwest Research, technical report including miscellaneous







Flight Test of Direction Finding Equipment AN/ARQ-6Title Text
AnonymousAuthor Text
Army Air Force: AMC TSELR-60; 21 October 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Direction Finding - NRL Problem S1335 - AN/ARD-3(XN-1)
Airborne Radar Direction Finder
Title Text
AnonymousAuthor Text
USN, NRL Letter Report No. C-S67/69 C-1240-315/46; 31 October 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Progress report no. 2,  Contract No-W-33-038-ac-15012, Federal
Telecommunication Laboratories, Inc. for Air Materiel Command, Wright Field,
Dayton, Ohio, October 1946.
Source Text
Keyword Text
In the light of past experience of these laboratories in communication and
direction finders at frequencies above 100 megacycles, it has been observed
that these functions cannot be reliably accomplished on board aircraft by
centrally located antenna either of a flush type or of an external but
juxtaposed to the aircraft surface.  Indeed, in communication alone, the
multiplicity of lobes experienced in the radiation  pattern or reciprocally
receiving pattern do not offer much hope for the utilization of one antenna at a
fixed location on the aircraft.  Direction finding technique by amplitude
comparison with indeterminable radiation patterns is fraught with difficulties.
A comparison of the phase at two or more receiving points of the propagation
from a source offers the most promising possibilities for a solution to this
problem.  This type of technique requires a plurality of antennae placed at
remote points on the airplane structure and involves the problem of a rapid
scan of each antenna in order to avoid duplicity of receiving equipment.  For
these reasons, the necessity for developing an electronic switching  device is
of paramount importance and accounts for the emphasis placed on this phase
of the development for the past few months.  We have available at the present
time, as a result of development for other agencies, a mechanical switching
device which shows considerable promise and which will serve as a
temporary expedient for continuing our sector direction finding investigations.
In particular, we are instigating a program to investigate the possibility of a
phase comparison direction finding system using two widely spaced antenna
so as to obtain high accuracies and reduce by one-half the number of
antennas required.  It seems economical then, at this point, to expend time
and effort in this direction, therefore, in the future, emphasis will be placed on
investigating these techniques.  (Abstract taken from author's foreword,






Problems in Wide-Band Antenna DesignTitle Text
Kandoian, A. G.Author Text
Proc. Nat. Electronics Conference (Chicago), vol. 2, p. 242; 3-5 October 1946.Source Text
Keyword Text
Summary only.  The most general requirement is that both the impedance
and radiation patterns be essentially independent of frequency over the
operating range, but in some specialized applications a predetermined
variation of the radiation pattern with frequency is required.  Examples and
measured results of various types of wide-band aerial are discussed.  (Written
for this publication by Southwest Research, formal literature, English






Measured Impedance of Vertical Antennas Over Finite Ground PlanesTitle Text
Little, D. W., Rhodes, D. R., Summers, W. P., Meier, A. S.Author Text
Report 233-3, The Ohio State University Research Foundation, Antenna
Laboratory, Columbus, Ohio, 1 October 1946.
Source Text
Keyword Text
The investigation covered in this report was made to obtain some fundamental
information concerning the relation of the impedance of a vertical antenna over
a finite ground plane as a function of the size and shape of the ground plane
when dimensions are relatively small in terms of wave length.  It was found
that the input impedance is a damped oscillating function of wave length and
ground  plane dimensions, the impedance of a circular ground plane varying
from ±5% to ±20%.  Similar variations were observed on a square ground
plane except when the dimensions of  the ground plane were small.  In
general, it was found that the impedance is quite critical with respect to the
size and shape of the ground plane and relatively independent of the
thickness of the antenna.  Measurements were made at microwave
frequencies by a modified Chipman method capable of determining small
differences in antenna impedance.  (Authors' abstract, technical report,






Radio Direction Finding at 1.67 Meter WavelengthsTitle Text
Luke Chia-liu YuanAuthor Text




ABSTRACT NO. 1:  Different antenna systems such as the Adcock, V-type,
double-V-type, parabolic, and the H-type were tested for measuring both the
vertical and the azimuthal angles of an incident wave at the wavelength of 1.67
meters.  A null method using the Adcock antenna for defining the azimuthal
angle and the H antenna for determining the vertical angle was found to be
most satisfactory for high angles of incidence.  As the frequency used is too
high for sky-reflected waves, erroneous directions attributed to the effect of
sky waves at longer wavelengths are eliminated.  With the antenna system
one and one-half wavelengths above ground and with the ground surface dry
and homogeneous and no reflecting objects in the immediate vicinity, the
direction of the incident wave thus determined agrees within « degree with the
optical direction in the azimuthal angle and within ± « degree in the vertical
angle.  But when the ground is wet, the error in the vertical angle may reach
as high as 3-3/4 degrees.   A mathematical analysis of the reception by these
two types of antenna systems, taking into consideration the ground-reflected
waves, is given.  The theoretical response agrees well with the experimental
one.  ABSTRACT NO. 2:  Describes 1.67-meter tests on various aerial
systems for measuring bot the elevation and bearing of an incident wave.
Measurements were made at ranges from 7 to 30 miles.  With the aerial
system 1.5 wavelengths above ground, and with a dry surface free from
reflecting objects, the results agree with the optical direction for the incident
wave to within « degree in bearing, and to within ± « degree in elevation.  With
wet ground the error in the elevation may be as great as 3-3/4 degrees.  A
mathematical analysis of the reception by the two aerial systems used is
given.  (Abstract No. 1 - Author's abstract, Abstract No. 2 - Source of abstract







Radio Set SCR-502-T4Title Text
Mccoy, R. E.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Theoretical and Experimental Investigation of the Performance of
Shipborne Fixed Crossed Loop H/F D/F Applied to Aircraft Navigation
Title Text
Mugridge, A. H., Struszynski, W., and Woolley, J. G.Author Text
Admiralty Signal Establishment (British) Report No. M.780; October 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Some Experiments on Conducting Screens for a U-Type Spaced-Aerial
Radio Direction Finder in the Frequency Range 600-1200 Mc
Title Text
Pearce, R. R.Author Text
Paper read before IEE Symposium, 30 October 1946.  Electrician, vol. 137, p.
1214; November 1946.  See also JIEE,
Source Text
Keyword Text
ABSTRACT NO. 1:  ...conducted to determine the minimum value of the ratio
of ground screen diameter to wavelength for which polarization errors could be
reduced to about 1º.  It was found that a metal sheet type of ground screen
should be not less than 4 wavelengths in diameter.  For wire-netting screens
of the same diameter, a mesh size not greater than 1/12λ was required for the
same performance.  ABSTRACT NO. 2:  A description of a simple U-type
rotatable radio direction-finder, which was used to investigate the improvement
in performance of short-wave direction-finders obtained by the use of large
earth screens, and to determine the smallest ratio of screen-size/wavelengths
for which the polarization errors were reduced to a satisfactorily small value,
1 degree.  The screens were constructed of sheet metal, wire netting and
radial wires, and the results showed that, provided a metal sheet was /</ 4λ
in dia., polarization errors as small as 1 deg. could be attained.  For wire-
netting screens of the same diameter, a mesh size />/ 1/12λ was required to
attain this performance.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract
No. 2 - Science or engineering abstract, trade journal, English






Fourier Transforms in Aerial Theory: Part ITitle Text
Ramsay, J. F.Author Text
Marconi Rev., vol. 9, pp. 139-145; October and December 1946.Source Text
Keyword Text
The radiation pattern of a narrow-beam aerial can be formulated as the Fourier
Transform of the aperture excitation.  Examples are given of simple equiphase
aperture characteristics and the evaluation of the corresponding polar
diagrams.  Four basic patterns are plotted, corresponding to the symmetrical,
in-phase excitations known as "constant", "triangular", "cosine", and "cosine
squared".  (Univ. of Illinois abstract, formal literature, English







Interim Report on Combined H/F V.H/F D/F Framecoil Development of
the H/F D/F System
Title Text
Redgment, P. G., Struszynski, W., and Woolley, J. G.Author Text
Admiralty Signal Establishment (British) Report No. M.770; October 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






K-Band Harp Material Formula DevelopmentTitle Text
Tanner, H. A.Author Text
USN, NRL Report No. R-2979; October 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Manufacture of Harp Film by the Spraying MethodTitle Text
Tanner, H. A., and Jones, E. L.Author Text
USN, NRL Report No. R-2987; October 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Direction Finding - Model CXJH - Pitmoter Log Corp., New York,
New York, Contractor - Problem S1298R-C Final Report on - SSr Division
Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Compass Bearing Error DataTitle Text
AnonymousAuthor Text
Industrial Electronics Research, Incorporated, Detroit, Michigan, Report No. N-
1200; 15 November 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Principles and Applications of Electromagnetic Direction FindingTitle Text
Bouthillon, L.Author Text
Soc. Franc. Elect. Bull., vol. 6, no. 63, pp. 563-578; November 1946.Source Text
Keyword Text
Physical principles; reflection and diffraction on objects and surface of earth
and sea; theory of propagation of electromagnetic waves; technique of
direction finding and military applications of radar.  (Science or engineering







Further Observations of the Angle of Arrival of MicrowavesTitle Text
Crawford, A. B.Author Text
Proc. I.R.E., vol. 34, no. 11, pp. 845-848; November 1946.Source Text
Keyword Text
Summary--Microwave propagation measurements made in the summer of
1945 are described.  This work, a continuation of the 1944 work reported
elsewhere in this issue of the PROCEEDINGS OF THE I.R.E. AND WAVES
AND ELECTRONS, was characterized by the use of an antenna with a beam
width of 0.12 degree for angle-of-arrival measurements and by observations of
multiple-path transmission.  Abstract source unknown, formal literature,






Interim Report - Evaluation of Countermeasures Direction Finding
Equipment as Aids to Navigation - PB4Y-1 Aircraft
Title Text
King, J. L.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Ultra-High-Frequency Radiosonde Direction FindingTitle Text
Luke Chia-liu YuanAuthor Text
Proc. IRE,  and Waves and Electrons, vol. 34, pp. 852-857; November 1946.Source Text
Keyword Text
NO. 1:  Description of a single direction-finder for measuring azimuth to within
1/4 degree and elevation to within « degree at 183 megacycles for a fixed
transmitter; these errors are somewhat increased for a moving balloon
transmitter.  Measurements using Adcock and single dipole aerials are
described.  Various types of reflector systems for shielding a dipole aerial
from ground-reflected waves were tested; the corner reflector type of shield
with a simple half-wave dipole was found to be the most effective.
ABSTRACT NO. 2:  A simple radio D/F operating at 183 mc. for observing the
flight of meteorological balloons is described.  An Adcock antenna and a
single dipole antenna system, including a corner reflector as a shield against
ground reflected waves were used for measuring the azimuthal and the
elevation angles of incoming waves.  Shielding characteristics of the corner-
type reflector for various wire spacings, focal lengths, and wire lengths are
given.  The direction finder has an accuracy of 1/4 degree in the determination
of the azimuthal angle and an accuracy of « degree in determination of the
elevation angle when a stationary transmitter is used.  Larger errors in
elevation angles were observed when the target transmitter was sent aloft in
balloons.  (Abstract No. 1 - Source of abstract unknown, Abstract No. 2 -
Univ. of Illinois abstract, formal literature, English language/USA abstract,






Design Factors for Modification of Model DAJ into DAJa Radio Direction
Finder Equipment
Title Text
Meilander, M. C.Author Text
USN, NRL Report No. R-2919; 19 November 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






French Contributions to Technique of Electromagnetic Direction FindingTitle Text
Ponte, M.Author Text
Bull. Soc. Franc. Elect., vol. 6, no. 63, pp. 579-588; November 1946.Source Text
Keyword Text
Development of technique since 1934; description of various test installations.
 (Science or engineering abstract, formal literature, French language/abstract,






Maintenance Testing of Automatic Direction FindersTitle Text
Price, W. E., and Hassell, E. M.Author Text
Aviation, vol. 45, no. 11, p. 78-81; November 1946.Source Text
Keyword Text
Difficulty of attaining flight conditions in sheilded room posed test and
maintenance problem.  The solution was found in development of antenna
simulator to reproduce artificially the signal received by the directional loop.
The special simulator, its associated test equipment, and the simplified
technique employed are all described.  (Science or engineering abstract,







Elementary Theory of Transmission and Reflection: Fundamental
Relations and Geometry
Title Text
Redheffer, R. M.Author Text
  Massachusetts Institute of Technology, Research Laboratory of Electronics,
 Technical Report No. 24; DDC No. AD 636 145; 20 November 1946.
Source Text
Keyword Text
The concept of linearity and the relations fundamental to transmission and
reflection theory are derived from the properties at the terminals of an object,
without reference to its interior.  The so-called vector diagram of conventional
theory is interpreted as a conformal mapping, as a polar plot, and as a linear
transformation.  Conditions for its exact validity are obtained, as are the errors
when the diagram is known to be only approximate.  When no approximations
are made, different interpretations of the vector diagram lead to different
geometrical figures, each of which is investigated in detail.  For ease of
reference, the results are summarized in numbered paragraphs distributed
throughout the text.  (Abstract source unknown, technical report including






Elementary Theory of Transmission and Reflection: Fundamental
Relations and Geometry
Title Text
Redheffer, R. M.Author Text
Technical Report No. 24, Massachusetts Institute of Technology, Research
Laboratory of Electronics, Lexington, Massachusetts, 20 November 1946.
Source Text
Keyword Text
The concept of linearity and the relations fundamental to transmission and
reflection theory are derived from the properties at the terminals of an object,
without reference to its interior.  The so-called vector diagram of conventional
theory is interpreted as a conformal mapping, as a polar plot, and as a linear
transformation.  Conditions for its exact validity are obtained, as are the errors
when the diagram is known to be only approximate.  When no approximations
are made, different interpretations of the vector diagram lead to different
geometrical figures, each of which is  investigated in detail.  For ease of
reference, the results are summarized in numbered paragraphs distributed
throughout the text.  (Author's abstract, technical report, English language,






Air Navigation:  Survey of Radio Aids to Civil AviationTitle Text
Scroggie, M. G.Author Text
Wireless World, vol. 52, no. 11, pp. 352-356; November 1946.Source Text
Keyword Text
Various radio and radar aids are briefly discussed with particular reference to
British systems; mention is made of ordinary D/F system, Decca, Consol,
ORB, POPI, Eureka, Rebecca, Babs, GCA, ACR, ASMI, Condar and various
other methods.  (Science or engineering abstract, formal literature, English






Remotely Controlled Fixed Airfield Direction FinderTitle Text
Wallace, F. C.Author Text
Federal Telephone and Radio Corporation, Newark, New Jersey, Internal
Report No. 1; November 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Compass AN-ARN-6Title Text
AnonymousAuthor Text
Army Air Force, Air Transport Service Command, Technical Specifications
Engineering Laboratory Report No. C7-108; 4 December 1946.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






VHF/DF Radio Direction Finding EquipmentTitle Text
AnonymousAuthor Text
USN; 5 December 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Direction FindersTitle Text
AnonymousAuthor Text
War Department, General Staff (Circulating Agency); 10 December 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio V. U-BoatTitle Text
Bennett, G. M.Author Text
Wireless World, vol. 52, pp. 408-411; December 1946.Source Text
Keyword Text
An account of the development of radio detection devices used by Allied
aircraft and ships in the Battle of the Atlantic, and the countermeasures
adopted by the enemy.  (Univ. of Illinois abstract, formal literature, English






A Review of Radio Aids in AviationTitle Text
Bovill, C. B.Author Text
JIEE (London), vol. 6, pp. 250-272; December 1946.Source Text
Keyword Text
An introduction to the applications of the radio art to aeronautics, with a
discussion of some of the technical and practical problems involved.  (Univ. of







Radio-Frequency Measurements on Rhombic AntennaeTitle Text
Christiansen, W. N., Jenvey, W. W., and Carman, R. D.Author Text




Two instruments are described, one measuring the input impedance and the
other the rf current in elevated rhombic aerials.  Measurement results are
given for a series of frequencies and are used to determine the position of
reflecting points and the approx. power attenuation along the aerials used.
(IRE or IEEE abstract, formal literature, English language/Australian abstract,






Equipment for Determining Aircraft Antenna CharacteristicsTitle Text
Cleckner, D. C.Author Text
Ohio State University, Engineering Experiment Station News, vol. 18, no. 5,
pp. 7-12; December 1946.
Source Text
Keyword Text
A description of the equipment and methods employed for the measurement
of aircraft antenna patterns through the use of scale model airplanes.  When
antennas are used as a part of an instrument such as a homing device, as a
radio compass, or as a command antenna, it is necessary to know in which
directions the antenna will best radiate or pick up energy and to what extent
the amplitude of the signal varies.  (IRE or IEEE abstract, technical report
including miscellaneous government published material, English






The Comparative Accuracy of Various Existing and Proposed Radio
Navigation Systems
Title Text
Crichlow, W. Q.Author Text
Report No. CRPL-4-1, National Bureau of Standards Central Radio
Propagation Laboratory, Washington, D.C., 30 December 1946.
Source Text
Keyword Text
The concept of the root mean square distance error as a means of evaluating
the accuracy of a navigational fix was introduced by the Operational Research
Staff in the Office of the Chief Signal Officer.  This concept is further expanded
here to apply to the three basic types of navigation systems, namely: range,
azimuthal, and hyperbolic.  The factors affecting thee accuracy of each type
of system are analyzed in a manner such that quantitative comparisons can
be made of various proposed and existing navigation schemes.  It is shown
that, with the range and hyperbolic type systems, the base line should be as
long as possible in order to obtain the greatest accuracy within a given area;
but, with the azimuthal-type systems there is a particular base-line length
which yields the maximum accuracy within a given area.  It was also found
that there is an optimum base-line angle which, in the case of hyperbolic
systems, produces the maximum accuracy for a given area of coverage or
conversely, a maximum area within which a specified accuracy will be
obtained.  A base-line angle of 60º gives the maximum accuracy with
azimuthal-type systems when an optimum base-line length is used.  Using
estimated values of the standard errors of position readings, the accuracies of
several navigation systems have been calculated.  For short-range coverage,
the DECCA System appears to be most accurate.  An RMS distance error of
less than 0.0082 mile or 43 feet is expected within an area of 10,000 square
miles.  L. F. Loran has the best estimated accuracy for consistent day and
night long-range coverage.  The expected RMS distance errors are 3.7 miles
and 5.4 miles for day and night respectively, within an area of 1,500,000
square miles.  In addition to the size of the area that can be served with a
given accuracy, the shape of the service area is also of importance.  Contours
of constant accuracy have been plotted for the three types of systems and a
direct comparison of the shapes can be readily made.  In order to evaluate the
service areas complete, it is necessary to determine accurately how the
standard error of a navigation reading depends upon the position of the
observer.  To do this requires the collection of much further experimental data
on radio propagation than is now available.  The conclusions reached in this
paper relative to the optimum systems of navigation for various purposes are
based on the very meager amount of operational propagation data now
Abstract Text
available and will probably require modification when further data become
available.  The results obtained in this report are presented in such a form that
it is an easy matter to introduce future data and thus arrive at such modified
conclusions.  (Abstract taken from author's summary, technical report,





The Wide-Band DipoleTitle Text
Duerden, F.Author Text
Elec. Eng., vol. 18, pp. 382-384; December 1946.Source Text
Keyword Text
The approximate bandwidth of a dipole is derived from a knowledge of the
radiation resistance and the characteristic impedance, the latter being
calculated from the dimensions.  This gives a considerably greater value than
can normally be expected since the impedance of the dipole changes with
frequency;  this causes serious mismatches in the feeding transmission line.
Curves are therefore plotted of bandwidth against dipole dimensions for
various values of permissible standing-wave ratios.  (Univ. of Illinois abstract,







Comparison of Performance of AN/CRD-2, DAU, and FH4 Radio Direction
Finders
Title Text
Flath, E. H., and Meilander, W. C.Author Text




Comparison is made of the performance of the AN/CRD-2 an Army Signal
Corp Type of radio direction finder employing an electronic goniometer with a
Navy Model DAU using a mechanically rotating goniometer and a British FH4
instantaneous direction finder of the Watson-Watt type.  Tests indicate that
the Model DAU possessed the greatest bearing sensitivity, the FH4, the
lowest instrumental error as well as the greatest effectiveness against pulsed
signals with the DAU ranking second in this particular.  The chief advantage of
the AN/CRD-2 appears to lie in the absence of any mechanically rotating
parts such as used in the DAU and of difficult maintenance alignment (such
as is required with the FH4) but this apparent advantage is questionable in
view of the use of balanced modulator input circuits which lack stability and
requires the matching of tubes.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Comparison of Performance of a CRD-2 DAU and FH 4 Radio Direction
Finders
Title Text
Flath, Earl H. Jr. and Meilander, Willard C.Author Text
Report No. R-2949, Naval Research Laboratory, Radio Division II, Radio
Countermeasures Section, Washington, D.C., 31 December 1946.
Source Text
Keyword Text
Comparison is made of the performance of the AN/CRD-2 (an Army Signal
Corp type of radio direction finder employing an electronic goniometer with a
Navy Model DAU using a mechanically rotating goniometer) and a British FH
4 instantaneous direction finder of the Watson-Watt type.  Tests indicate that
the Model DAU possessed the greatest bearing sensitivity, the FH 4 the
lowest instrumental error as well as the greatest effectiveness against pulsed
signals, with the DAU ranking second in this particular.  The chief advantage
of the AN/CRD-2 appears to lie in the absence of any mechanically rotating
parts such as used in the DAU and of difficult maintenance alignment (such
as is required with the FH 4) but this apparent advantage is questionable in
view of the use of balanced modulator input circuits which lack stability and
require the matching of tubes.  (Authors' abstract, technical report,  English






Submerged VLF Reception.  Study of Various Loop Coupling MethodsTitle Text
Fratianni, S. V.Author Text
USN, NRL Report No. R-2872; 30 December 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Frequency Dependence of the Properties of Sea EchoTitle Text
Goldstein, H.Author Text
Phys. Rev., vol. 70, pp. 938-946; 1-15 December 1946.Source Text
Keyword Text
ABSTRACT NO. 1:  Measurements were made at 9.2, 3.2 and 1.25
centimeters at grazing incidence over a wide range of sea states.  The
wavelength dependence of a quantity termed the "sea-echo cross section per
unit area of the sea surface" was found to lie between λ≡ and λ-4, and a
modified drop theory is proposed which assumes the presence of drops
whose diameter is of the order of λ.  ABSTRACT NO. 2:  The properties of
sea echo - a radar echo associated with surface of the sea - have been
measured at wavelengths of 9.2, 3.2 and 1.25 cm, for grazing angles of
incidence about 1º and over a wide range of sea states, and are given in
terms of a suitably defined cross-section per unit area of sea.  The rapid
fluctuations of the signals were eliminated by an electrical averaging scheme.
The estimated uncertainty is ±2 dB on 9.2 and 3.2 cm and ±4 dB on 1.25 cm.
 Assuming the scatterers to be spray drops small compared with λ, the
wavelength dependence of the cross-section should be between λ-4 and λ-8
whereas the observed variation is between λ0 and λ-4.  While these results are
in better accord with the hypothesis of scattering from irregularities on the
surface, the observed large changes of the cross-section with polarization
seem explainable only by some form of the drop theory.  A modification of the
drop theory is proposed, which assumes the presence of drops of diameter of
the order of λ.  The consequences of such a theory are examined and found
to be in rough agreement with experiment.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Science or engineering abstract, formal literature,






Notes on Development of a Ship-Borne H. Adcock VHF D/F, (Frequency
Coverage 70 to 210 Mc/s)
Title Text
Griffith, R. M., Rosinski, W., et alAuthor Text
Admiralty Signal Establishment (British), Haslemere, Surrey, ASE
Monograph 793, December 1946.
Source Text
Keyword Text
A rotating elevated H.  Adcock system providing bearings and sense
indication in the frequency band of 70 to 210 mc/s (waveband 4.29 To 1.43
meters) is described.  Factors affecting the design and operation of the
system are discussed, experimental results are given, and the progress of
developing the outfit is explained.  A number of parameters were determined
by making approximations and subsequently correcting them experimentally.
This was done in order to obtain quickly a working outfit without insistence
upon the achievement of the optimum design, or the rigorous solution of all
the physical problems involved.  Despite this, it is considered that the
procedure described below would be of considerable help to people faced with
similar problems.  (abstract source unknown, formal literature, English










Army Air Force, Watson:  Bulletin No. 199; December 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radiation from Large Circular LoopsTitle Text
Moullin, E. B.Author Text
JIEE (London) Part I, vol. 93, p. 609; December 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Reduction of Interference from the AN/APS-2F (ASG) Radar Equipment
(with Special Reference to the SCR-269F Automatic Direction Finder)
Title Text
Pinkham, R. A., and Kleinbach, W. S.Author Text
USN, NRL Report No. R-2686; 31 December 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Rhombic Aerials and Matching Circuits  for ReceptionTitle Text
Rangachari, T. S., Paranjpye, B. H., and Deshpande, G. S.Author Text
Electrotechnics, no. 19, pp. 19-31; December 1946.Source Text
Keyword Text
Design of rhombic antennas and optimum dimensions for various wave angles
in terms of major and minor axes of rhombus; empirical rule derived for axes
ratio for maximum gain; rhombic antenna designed for optimum performance
between 15 and 25 m under restrictive conditions which are specified; non-
inductive weatherproof terminating resister for use with rhombic antenna.
(Science or engineering abstract, formal literature, English language/Indian






Simulation of the Characteristics of Direction Finder AntennasTitle Text
Rife, W. E.Author Text
Ohio State University, Engineering Experiment Station News, vol. 18, no. 5,
pp. 12-18; December 1946.
Source Text
Keyword Text
Even in aircraft direction-finder equipment of the best design, inherent errors
are found in obtaining bearings.  Among these are the so-called "polarization"
errors, and it is because of such errors that an additional item of vital
importance - the calibration data of the equipment - is needed before useful
results can be obtained.  Methods are described which were developed to
obtain such calibration data and from them to predict the usefulness of certain
proposed installations of equipment.  (IRE or IEEE abstract, technical report
including miscellaneous government published material, English






Japanese Aircraft Instruments and Navigational EquipmentTitle Text
Schaller, W. H.Author Text
Air Technical Intelligence Review, Report No. F-IR-129-RE, Headquarters, Air
Materiel Command, Wright Field, Dayton, Ohio, December 1946.
Source Text
Keyword Text
This report is the result of an investigation of the various instruments and
navigational equipment used by the Japanese Air Force and Navy.  It includes
answers to questions submitted by the Laboratory of the Engineering Division,
Materiel Command, Wright Field, Dayton, Ohio, as well as various charts,
blueprints, and list of equipment forwarded to the United States for further
study.  (Abstract taken from brief of material discussed, military report,






Horizontal Microwave Angle-of-Arrival Measurements along the
Coastline near Corpus Christi, Texas
Title Text
Straiton, A. W., et al.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Direction Finder - Development of Model X-DAX Report on
Radio Division No. II
Title Text
Thrift, S. R.Author Text
USN, NRL Letter Report No. S67/69 1240-309/46; 6 December 1946.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Removal of Mast Reflections by Harp in the SG Installation Aboard
Destroyers
Title Text
Wright,  R. W., and Johnson, M. H.Author Text
USN, NRL Report No. R-3036; December 1946.Source Text
Keyword Text
A study has been made of the antenna patterns for the SG radar installation
aboard a destroyer.  The reflector and feed were of an improved design with
side lobes approximately the same as those of the SG now under
development (below 30 dB).  It is shown that side lobes as high as 21 dB are
introduced by mast reflections and that they may be eliminated by covering
the illuminated section of the mast with Harp.  The influence of such side
lobes on the PPI presentation when large targets are nearby has also been
studied and a marked improvement found with the mast reflections removed
by Harp.  It is concluded that the benefit derived from lower side lobes in an
improved SG antenna can only be realized if provision is made to remove the
mast reflections by Harp. (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Very High-Frequency TechniquesTitle Text
Alford, A., Barkofsky, E. C., Kraus, J. D., Clark, H. K., Stavis, G.
Mcguigan, W., and Christensen, J. W.
Author Text
vol. 1, McGraw-Hill Book Company, Inc., New York; 1947.Source Text
Keyword Text
Book with 4 chapters on Direction Finding as follows:  Chapter 9.  Principles
of Direction Finding; The General Direction-finder Problem - Wave Polarization
and Cross Field - Direction-finder Requirements above 50 Mc - Basic
Direction-finder Methods - Reflections: Case 1; Case 2 - Directivity - Vertically
Polarized Collector in Horizontally Polarized Primary Field - Effect of
Reflections on Antenna Pattern - Time-difference Method - Other Methods -
Indicators.  Chapter 10.  Antennas for Direction Finders; General
Considerations - Beam Width - Antennas of Dimensions Small in Comparison
with a Wavelength - Antennas about «-Wavelength Long - Antennas with
Dimensions of Several Wavelengths - Beam Width vs. Aperture - Aperture -
Effective Aperture - Collecting Aperture - Physical Aperture - Relation between
Aperture - Power Gain - Directivity Ratio - Effect of Polarization on Aperture -
Example of the Relation of the Apertures - Effect of Transmission Line on
Effective Aperture - Band Width - Polarization discrimination and Response
Ratios - Bearing Deviation - Application of Direction-finder Antennas - Half-
wave Element and Adcock Array - Double-loop Spinner:  Combination Vertical-
horizontal Corner-reflector Spinner - Combination Vertical-horizontal Parabolic-
reflector Spinner - Spinner Auxiliaries - Circularly Polarized Horn with
Parabolic Spinner - Fixed Antennas - Rotation-speed Considerations - Testing
Techniques.  Chapter 11.  Indicators for Direction Finders; The problem -
Remote Indication - Need for Automatic Direction Finding - Rotating-disk
Indicator - Pulse Indicators - Magnetic-coil Method - Envelope Tracers -
Magnetic Scan - Electrostatic Pulse Indicator - Capacitor Scan - Electrostatic
Indicator - Sine-potentiometer Scan - Electrostatic Indicator - Electronic Scan
- Radial Presentation - Electrostatic Indicator - Synchro Scan - Double-line
Indicator - Comparison of Presentations - Reference Bearing - Instrument
Errors.  Chapter 12.  Homing Systems; Introduction to Homing Antennas for
Very-high-frequency Homing - Pattern Measurement - Classification of
Antenna Systems - Antenna Systems for Azimuth Homing - Antennas for
Elevation Homing - Commutators - Indicators - Miscellaneous Considerations.
 A-v-c Circuits - Performance.  (Author's abstract, book, English






Evaluation of Model CXGH-2 Radio Direction Finder EquipmentTitle Text
AnonymousAuthor Text
USN, NRL Report No. R-3038; 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Investigation of Doppler Effect in Determining Direction of Arrival of
Radio Waves
Title Text
Boulet, J. L. L.Author Text
University of Illinois, Thesis, Master of Science; 1947.Source Text
Keyword Text
The problem of direction-finding is to develop an equipment giving the correct
bearings of an incoming wave.  In the present paper, a mathematical analysis
of the possibilities of using the Doppler effect, directly and indirectly, is
carried out according to the plan given below.  (a)  A study is made of the
frequency deviation when antennas are moving with a certain velocity in an
electromagnetic field, the velocity vector of the antenna making an angle with
the direction of propagation of the wave.  Both transnational and rotational
motions are considered.  (b)  The frequency deviation possible when using a
linear or circular array of fixed antennas is calculated, each antenna being
connected in turn to a receiver by means of a commutating device.  A law
expressing the coupling between each antenna and the receiver, as a function
of time or angular position of the commutating device, is developed.  Before
going into the description of some of the possible systems using Doppler
effect, a few words on the Doppler effect itself will be given.  (Author's
abstract, technical report including miscellaneous government published






Broad Band Antenna System BibliographyTitle Text
Brown, Carl R. and Hershfield, SanfordAuthor Text
Sections 8-9, Contract W36-039-SC--32111, Federal Telephone and Radio
Corp., Newark, N.J., Circa 1947.
Source Text
Keyword Text
Bibliography of Reports relating to broadband antenna systems with
approximately 90 page of references and abstracts pertaining to the above.







A Mobile Spaced-Loop Direction FinderTitle Text
Caplin, F., and Bagley, J. H.Author Text
JIEE (London), Part IIIA, vol. 94, no. 15, pp. 676-682; 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  A direction finder covering the frequency range 2 to 20
Mc and giving a silent arc of -50 for a field strength of 8 microvolts per meter
at 2 Mc to 2 microvolts per meter at 20 Mc.  It can be used when high-angle
sky waves predominate.  Direction and sense finding in one operation by
rotating the loops and watching a meter is achieved by using electronic
switches to couple a resistance to each loop alternately.  The equipment can
be transported in a jeep trailer.  ABSTRACT NO. 2:  During the war a direction-
finder was required for taking bearings on ionosphere-reflected waves which
arrive at a small angle to the vertical and which are subject to fading.  The
equipment had to be highly mobile, suitable for transport by air, and capable
of withstanding extreme ranges of temperature and humidity, easily erectable
and simple in operation.  A high order of accuracy had also to be retained.  A
rotating spaced-loop D/F station developed during 1944-45, to comply with
these requirements, is described.  To simplify the taking of bearings under
fading conditions, a visual indicator was incorporated which was also suitable
for speedily resolving the ambiguities associated with spaced-loop systems.
ABSTRACT NO. 3:  A War Office requirement arose during the war for a
direction finder suitable for taking bearings on ionosphere-reflected waves
which arrive at a small angle to the vertical and which are subject to fading.  It
was necessary that this equipment should be highly mobile, suitable for
transport by air, and capable of withstanding extreme ranges of temperature
and humidity.  Ease of erection and simplicity of operation were also to be
essential features.  Notwithstanding all this, a high order of accuracy was to
be retained.  The paper describes a rotating spaced-loop D/F station that was
developed at the Signals Research and Development Establishment during
1944-45, to comply with these requirements.  In order to simplify the taking of
bearings under fading conditions, a visual indicator was incorporated which
was also suitable for speedily resolving the ambiguities associated with
spaced-loop systems.  (Abstract No. 1 - Science or engineering abstract,
Abstract No. 2 - Source of abstract unknown, Abstract No. 3 - Author's







Rhombic Antenna ArraysTitle Text
Christiansen, W. N.Author Text
A.W.A. Tech. Rev., Amal. Wireless Aust., vol. 7, no. 4, pp. 361-383; 1947.Source Text
Keyword Text
The power gain of a rhombic aerial may be calculated if the average amplitude
of the current flowing along the conductors is determined experimentally.
Results of measurements on a rhombic aerial are given, and the gain is
shown to be much inferior to that of a large array of tuned elements.  Arrays
of rhombic aerials designed to have smaller unwanted lobes of radiation and
greater radiation efficiency than a single aerial, are described and the power
gain calculated from current amplitude measurements.  Four-element arrays
of rhombic aerials are shown to have a performance, in a 2:1 range of
frequency, comparable with that of large arrays of tuned elements.  (IRE or
IEEE abstract, formal literature, English language/Australian abstract,






Radio Wave Propagation and Electromagnetic Surface WavesTitle Text
Epstein, P. S.Author Text
Proc. Nat. Acad. Sci., vol. 33, no. 6, pp. 195-199; 1947.Source Text
Keyword Text
The propagation of radio waves along the surface of the earth was first
investigated by Sommerfeld who found that the Hertzian vector of an em field
comprises space waves and a surface wave.  Later H. Weyl obtained a
solution which contained only the space waves and Sommerfeld agreed that
the surface wave did not exist in this case.  The author demonstrates that
both results are mathematically correct but represent two different physical
phenomena.  He shows that Sommerfeld analysis allows also a second
solution which does not contain the surface wave but that the difference
between the two possible solutions can serve as the basis of a third solution
which represents a surface wave independent of the dipole radiation and not
generated by the dipole.  (Written for this publication by Southwest Research,







Psychological Research on Equipment Design.Title Text
Fitts, Paul M.Author Text
Research Report:  Report 19,  287 pages.  Army Air Forces, Aviation
Psychology Program, Washington D C.
Source Text
human engineering, aircraft equipment, display systems,
 control systems, acceptability, experimental design,
sensory   perception, instrument, panels, anoxia,
acceleration, fatigue  (physiology), stress
(psychology), motor reactions,  positioning reactions,
plotters, design, instrument dials,  accuracy, attitude
indicators, direction finding, target  recognition,
psychophysics, control sticks, control knobs,
illusions, aviation medicine
Keyword Text
Contents:  Display problems in the design of aviation  equipment; Human
motor abilities as related to the design of  equipment; Relative effectiveness of
presenting numerical data  by use of tables and graphs; Psychological factors
involved in  the design of air navigation plotters; Design of clock dials  for
greatest speed and accuracy of reading in military  (2400-hour) time system;
Speed and accuracy of dial reading as  a function of dial diameter and angular
separation of scale  divisions; Interpretability of various types of aircraft
attitude indicators; Direction of movement in the use of  control knobs to
position visual indicators; Relationships  between selected control and
indicator movements; Comparative  interpretability of two methods of
presenting information by  radar; Psychophysical investigation of ability to
reproduce    pressures; Coding of airplane control knobs; Tactual
discrimination of shapes for aircraft controls; Location  discrimination ability;
Control arrangement for sequential  operation; Effect of several types of
control movements in the  performance of a simple compensatory pursuit
task; Accuracy of  sighting and triggering with three types of gun-sight
handgrip  controls; Effect of anoxia on visual illusions; Effect of  increased






The Extension of Wireless Direction-Finding Techniques to Very High
Frequencies for Naval Use
Title Text
Griffith, R. M. and Rosinski, W.Author Text
J.I.E.E., Part III-A, vol. 94, no. 15, pp. 727-40, 1947.Source Text
Keyword Text
During the war, the subject of radio direction-finding was intensively studied
and expanded in many directions.  One of the most fruitful fields of research
was the extension of the methods already familiar in medium-frequency
practice to the highest practicable limits of frequency, and the development of
complementary techniques that would make accurate direction-finding
possible up to the highest frequencies in current use.  The apparatus
developed was required to be suitable for naval sea-going conditions.  These
imply difficult siting conditions and considerable mechanical strength to
withstand the effects of gun blast, vibration and swaying.  The paper
describes the methods adopted for the electrical design, and shows that
satisfactory direction-finders can generally be developed for ship-board use in
any frequency band. (Abstract source unknown, formal literature, English






Guide-Beam Control Technique for V-2 RocketsTitle Text
Hausz, G.Author Text
Tele-Tech., vol. 6, p. 76; 1947.Source Text
Keyword Text
Means used to minimize deviations from vertical plane through target and
launching point, so as to guide missile in straight line; basic principles and
details of radio equipment permitting accuracy within tens of yards at 100
mile range.  (Science or engineering abstract, trade journal, English






Wireless Direction FindingTitle Text
Keen, R.Author Text




ABSTRACT NO. 1:  This basic reference on radio direction finding contains an
extensive bibliography of material published before 1947.  ABSTRACT NO. 2:
The book with its valuable bibliography, now containing over 400 references,
can be strongly recommended to all students, engineers and operators who
are concerned with the practice of this subject.  Radar technique is excluded,
but a new chapter describes some modern navigation systems, including gee,
loran, decca and consol, and the chapter on beacon systems is considerably
enlarged.  ABSTRACT NO. 3:  Navigation systems using hyperbolic grid,
design and testing of HF radiogoniometers, and transmission line theory as
applied to Adcock aerial systems discussed; cause and reduction of
resonance effects in Adcock aerials and feeders and HF finding equipment
considered; radar is not included in this manual.  Bibliography.  ABSTRACT
NO. 4:  The  appearance of the fourth edition of this book will do much to
dispel the impression, prevalent in some quarters, that the technique of radio
direction finding has been rendered obsolete by the introduction and
development of radar in recent years.  As the author explains in his
introductory chapter, there are several fields in which direction finding will still
have commitments for many years to come.  The relative simplicity of the
equipment required to give guidance to ships and aircraft, and particularly to
those in distress, makes it an invaluable aid to navigation; in another field, the
network of direction finders provides the only means so far available of
locating radio transmitting stations, and such information is frequently
required under peace-time conditions as well as in time of war.  In spite of the
fact that the present book excludes a discussion of radar technique as such,
it is a considerable enlargement on the previous edition, which was reprinted
four times during the War.  The only new chapter added describes the
recently developed radio navigation systems such as 'Gee', 'Loran', 'Decca',
and 'Consol', some of which use pulse modulation and some continuous-wave
technique.  The remaining chapters have been suitably expanded to include
material descriptive of advances and developments; much of this material has
only recently become available for publication.  Two of the most important
additions are the sections on the calibration of direction-finding systems of
various types, and on the classification of observed bearings.  On both these
subjects there has been much confused thinking in the past, and their
Abstract Text
detailed study has resulted in considerable improvement in the accuracy with
which radio bearings can be observed and interpreted.  The subject of radio
wave propagation at both high and very high frequencies is treated somewhat
more fully, since a detailed knowledge of this is fundamental to the
successful exploitation of direction finding.  The book has been brought up to
date also by the addition of details of new equipment developed both in Great
Britain and in the United States, and including blind approach and landing
systems for aircraft, improved forms of the Adcock and spaced-loop aerial
systems, and various types of cathode-ray tube presentation devices.  The
bibliography is, as in previous editions, an important feature of this book.
With more than four hundred references, it forms a very useful guide to the
literature of the subject, and it includes the titles of some papers still in
course of publication.  As a comprehensive, practical manual on the various
aspects of radio direction finding, the book can still be confidently
recommended to students, engineers and other workers in this field.
(Abstract No. 1 - Written for this publication by Southwest Research,
Abstract No. 2- Univ. of Illinois abstract, Abstract No. 3 - Science or
engineering abstract, Abstract No. 4 - IRE or IEEE abstract, book, English
language/abstract, document not available, reference book; see Abstract No.





The Battle of the Atlantic, September 1939-May 1943, History of United
States Naval Operations in World War II, Volume I
Title Text
Morison, Samuel EliotAuthor Text
The Battle of the Atlantic, September 1939-May 1943, History of United
States Naval Operations in World War II, Volume I, Little, Brown and




The principal information received by both Navies about the movements and
whereabouts of enemy submarines came from shore-based high-frequency
direction-finders (HF/DF), whose bearings were plotted at Washington and
London and sent out on Fox in a secret daily bulletin giving estimated
positions and directions of advance.  While these fixes were seldom accurate
within 50 or 100 miles, if obtained in time they enabled an escort commander
to order an evasive change of course, which had a fair chance of avoiding a
wolf-pack.  By Admiral Doenitz's admission these diversions from the course
laid down before the convoy sailed frequently frustrated his wolf-packs.  But
sometimes the machinery became stalled.  Many instances occurred in
which the daily report of U-boat positions that threatened the safety of a
convoy reached the escort commander after dark, when it was impossible to
plan and execute an evasive change of course except by blinder, the use of
which was forbidden at night.  Nor were these conditions much better before
the fall of 1942."   Again on pages 226-228, a description of the HF/DF and its
importance to anti-submarine warfare is described as follows.  "A convoy is
no better than its ears and eyes.  Radar furnished the convoys with a cat's
eyes, sonar with its ears, while the high-frequency direction-finders (HF/DF,
pronounced "Huff-Duff"), picking up from land or ship the radio transmissions
of U-boats at sea, acted as a highly  sensitive and elongated cat's whiskers.
The Royal Navy was the first to adopt this method in its fight against
submarines.  The principle was simple enough.  In place of the single loop-
finder that fishermen and other vessels use to get cross-bearings on radio
beams from known shore stations, you planted direction-finders along the
coast in order to get cross-bearings on a submarine commander who was
talking to another submarine or reporting to Admiral Doenitz.  It did not matter
that one could not tell what he was saying; the mere fact that he was
transmitting served to fix his position.  These bearings were sent in from the
shore stations to the Admiralty, where specially trained men and women were
able to plot the course of a submarine across the Atlantic.  The Canadians
developed a device whereby the bearings were recorded semiautomatically.
Abstract Text
As a further improvement the United States Navy developed a machine which
plotted the bearings geometrically.  Sometimes as many as thirty bearings
would be had on one submarine's transmission.  But the HF/DF stations in
England and Africa provided better fixes than those in Canada and the United
States, because the American coastline is roughly parallel to the transatlantic
convoy route that the U-boats traveled as well.  There is no better example of
the effectiveness of the land-based high-frequency direction-finder than that of
the submarine kill by Lieutenant Schreder's plane.  About noon on 30 June
1942, high-frequency direction-finder ranges were obtained by the stations at
Bermuda, Hartlant Point, Kingston and Georgetown.  Operations officers at
N.O.B. Bermuda plotted the bearings, which made a perfect fix, showing the
submarine to be at lat. 33ºN. long. 67º30'W, about 130 miles WSW of St.
Georges.  Lieutenant Richard E. Schreder USNR in a Mariners of Squadron
VP-74, on patrol out of Bermuda, was about fifty miles away.  Immediately
notified, he laid his course accordingly and found U-158 within ten miles of the
predicted position, idling on the surface with about fifteen men sunning
themselves on deck.  He dropped two demolition bombs which missed, one
depth charge which near-missed, and one which stuck to the superstructure
and detonated as the submarine went down.  It never came up, and there
were no survivors.  Although the shore HF/DF stations were of inestimable
value in locating submarines in time to divert the routing of convoys, or to
warn them of the enemy's presence, the necessary delay in receiving their
reports made it highly desirable to install HF/DFon escorts.  In the summer of
1942, the Navy obtained three British shipborne sets from the Admiralty which
were turned over to the Naval Research Laboratory, where a civilian scientist,
Dr. Harry Goldstein, was largely responsible for the development of an
American version.  Captain P. R. Heineman, long an advocate of HF/DF, was
particularly interested in the operational development.  As early as June 1942,
when escort commander of Convoy ONS-102, he made it the subject of a
special report.  Having seen it demonstrated by Canadian ships in his group,
he wrote that "two of the HF/DF bearings reported by the Restigouche led to
the sighting of two and possibly three submarines on the surface on 16 June."
 About 1 October 1942 the first sets were installed in the Coast Guard Cutters
Spencer and Campbell which Captain Heineman alternately rode as escort
commander.  If only one ship in a convoy had HF/DF, she was made the
rescue ship and sailed in the last place of the middle column.  It was much
better, however, to equip several ships with it in each convoy they disposed,
so as to obtain cross-bearings on near-by submarines making transmissions.
 The Germans long ignored the danger of shipborne HF/DF; their U-boats
continued to chatter among themselves and to Doenitz when closing on a
convoy, which revealed their position to the screen."  (Author's abstract, book,
English language/USA abstract, document not available, Material quoted with





Accuracy, Variability and Speed of Adjusting an Indicator to a Required
Bearing
Title Text
Rogers, S., Kaufman, E. L., Reese, T. W., and Volkmann, J.Author Text
Mount Holyoke College, Psychophysical Research Unit, South Hadley,
Mass., Memo Report, DDC No. AD 639 358, 1947.
Source Text
Keyword Text
The report is one of a series on the judgment of bearing, or angular orientation
about the center of a circular display.  A knowledge of how these judgments
of bearing are made, their accuracy, their variability, their speed, is basic to
the understanding of one of the fundamental perceptual tasks in the CICs.  In
the studies reported here, the subjects were shown a large circular display on
which was a line of light (similar to a bearing cursor).  They were told a certain
bearing and their task was to adjust the line of light to what they thought was
that bearing.  They were allowed all the time they wished, but their time to
adjust was recorded.  All six subjects showed a surprising degree of
accuracy even though the display contained no grid or other indication of
bearing.  This accuracy was greatest and variability least at the vertical, and
the horizontal.  There was also an increase in accuracy and a decrease in
variability in the region of 45 degrees.  (Author's abstract, Research report,
English language, document not available; direction finding, performance







Accuracy, Variability and Speed of Adjusting an Indicator to  a Required
Bearing.  <NOTE> Memo Rept
Title Text
Rogers, S., Kaufman, E. L., Reese, T. W., Volkmann, J.Author Text
Report SPECDEVCEN-166-1-MHC4, 2 pages, 1947.  Authors employed:
Mount Holyoke College, Psychophysical Research Unit, South Hadley,
Mass.
Source Text
direction finding, performance tests, display systems,
visual  perception, decision making, analysis of
variance
Keyword Text
The report is one of a series on the judgment of bearing, or  angular
orientation about the center of a circular display. A  knowledge of how these
judgments of bearing are made, their  accuracy, their variability, their speed,
is basic to the  understanding of one of the fundamental perceptual tasks in
the GIG'S.  In the studies reported here, the subjects were  shown a large
circular display on which was a line of light  (similar to a bearing cursor). They
were told a certain  bearing and their task was to adjust the line of light to
what  they thought was that bearing. They were allowed all the time  they
wished, but their time to adjust was recorded. All six  subjects showed a
surprising degree of accuracy even though  the display contained no grid or
other indication of bearing.   This accuracy was greatest and variability least
at the  vertical, and the horizontal.  There was also an increase in  accuracy






Accuracy and Variability of Direct Estimates of Bearing from Large
Display Screens
Title Text
Rogers, S., Volkmann, J., Reese, T. W., and Kaufman, E. L.Author Text




A series of studies of the estimation of bearing indicates that a surprising
degree of accuracy can be attained when a large number of estimates are
combined.  This group accuracy can be attained without special training and
without the aid of bearing markers, thanks to the fact that the normal
individual has a fairly clear notion, under normal conditions, of the location of
the vertical and horizontal and can, with somewhat reduced accuracy, make
interpolations between them.  Findings indicate that there is no appreciable
difference between men and women in this report.   Individual accuracy and
variability are relatively independent of the length of the line whose bearing is
to be judged, and of its distance from the center of the display screen, but the
introduction of a reference line or bearing marker increases the accuracy and
lowers the variability of estimates.  The stabilizing effect of such a reference
line extends over a sufficient distance to suggest that a grid composed of a
small number of lines might be sufficient to insure adequate accuracy.
Presumably this would mean a saving in the time required for making the
estimates, without sacrificing accuracy.  (Author's abstract, formal literature,
English language, document not available, direction finding, performance






Accuracy and Variability of Direct Estimates of Bearing from  Large
Display Screen.  <NOTE> Memo. Rept
Title Text
Rogers, S., Volkmann, J., Reese, T. W., Kaufman, E. L.Author Text
Report SPECDEVCEN-166-1MHC-1  2 pages, 1947.  Authors employed:
Mount Holyoke College, Psychophysical Research Unit, South Hadley,
Mass.
Source Text
direction finding, performance tests, viewing screens,
visual  perception, psychometrics, analysis of variance
Keyword Text
A series of studies of the estimation of bearing indicates  that a surprising
degree of accuracy can be attained when a  large number of estimates are
combined.  This group accuracy  can be attained without special training and
without the aid  of bearing markers, thanks to the fact that the normal
individual has a fairly clear notion, under normal conditions,  of the location of
the vertical and horizontal and can, with  somewhat reduced accuracy, make
interpolations between them.   Findings indicate that there is no appreciable
difference  between men and women in this report. Individual accuracy and
variability are relatively independent of the length of the  line whose bearing is
to be judged, and of its distance from  the center of the display screen, but
the introduction of a  reference line or bearing marker increases the accuracy
and  lowers the variability of estimates.  The stabilizing effect  of such a
reference line extends over a sufficient distance to  suggest that a grid
composed of a small number of lines might  be sufficient to insure adequate
accuracy.  Presumably this  would mean a saving in the time required for










JIEE (London), Part IIIA, vol. 94, no. 15, pp. 722-726; 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  The method is based on the probable value of the
variance associated with the observation.  Snap bearings are taken over a
period of five minutes.  The arithmetic mean is taken as the observational
bearing.  The probable variance is estimated from (a) the spread of the
observed readings, (b) site errors based on the past history of the direction
finder,   the ionospheric lateral deviation based on known data, and (d) the
observational error based on the flatness of the bearing.  In a practical trial of
the method, good agreement was obtained between the estimated and the
actual bearing errors.  ABSTRACT NO. 2:  The method described is based on
the estimation of the probable value of the standard deviation or variance to be
associated with the observation.  The bearing observations must be made
according to a prescribed form, which consists in taking about 10 "snap"
readings of the bearing spread over about 5 min.  The arithmetic mean of this
group of bearings is taken as the observation, and the scatter or spread of the
readings in the group provides one of the quantities necessary for the
estimation of the probable variance.  Other components entering into the
estimation of the variance are (a) site error component based on past history
of the direction-finder, (b) ionospheric later deviation component based on
known data, and   observational error component based on the quality (i.e.,
flatness) of the min.  In a practical trail, good agreement was obtained
between estimated and actual bearing errors.  A check applied at the 90%
probability level showed that 85-90% of the bearings had their variance
correctly estimated.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2







Radio Aids to NavigationTitle Text
Smith, R. A.Author Text
University Press, Cambridge, England; 1947.Source Text
Keyword Text
Contains a few brief comments of D/F performance in general in the low,
medium, and high frequency ranges.  There are some comments on siting
also.  Book contains 112 pages.  (Written for this publication by Southwest







An Instrument for Measuring the Resonant Frequency of Reradiating
Structures
Title Text
Struszynski, W., Robus, E. G., and Woolley, J. C.Author Text
JIEE, vol. 94, Part IIIA, pp. 741-750; 1947.Source Text
Keyword Text
The circuit theory of an instrument for measuring the resonant frequencies of
reradiating structures is analyzed in detail, and conditions for its proper
working are formulated.  The development of the instrument, its circuit and
performance, are described.  Various applications of the instrument are given,
such as the measurement of resonant frequencies of earthed structures, and
of loop and transmission-line circuits, and "balancing" of the sense-aerial
system of high-frequency direction-finding installations on board ship.  Some
examples of practical measurements are also given, and the limitations of the
instrument are stated.  (Author's abstract, formal literature, English






Bibliography of Scientific and Industrial ReportsTitle Text
AnonymousAuthor Text
U.S. Department of Commerce, vol. 4; 3 January-28 March 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical







Radio - Direction Finders - Remote Control of - problem S1280, S1282,
and S1283 - Third Interim Report on
Title Text
AnonymousAuthor Text
USN, NRL Letter Report No. C-S67/69(1249) C-1240-14/47; 15 January 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






3800-5000 McHorn Antenna for Calibration of DBM-1 EquipmentTitle Text
Bewig, K. W.Author Text
USN, NRL Report No. R-3049; 14 January 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Atmospherics and Their LocationTitle Text
Clarke, C.Author Text
JIEE (London) Part I, vol. 94, pp. 54-55; January 1947.Source Text
Keyword Text
The nature of the discharge process associated with a lightning flash is briefly
considered.  A direction-finder used for locating lightning flashes must have a
selective-tuned receiver for an operating band of about 10 to 30 kilocycles, a
linear output for a wide range of input voltages, and a higher over-all gain than
would be necessary for cathode-wave signals for similar field strength.  A
cathode-ray tube with a persistent screen must be used.  Brilliance
modulation has marked advantages.  Atmospherics are located by
simultaneous observation of their direction of arrival at two well-separated
stations.  The main source of inaccuracy is polarization error.  Summary of an
Institution to Electrical Engineers.  Students' section paper.  (Univ. of Illinois







Development of a Shipborne H. Adcock V.H/F D/F (70-120 Mc/s)Title Text
Griffith, R. M., et al.Author Text
Admiralty Signal Establishment (British) Report No. M.793; January 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Evaluation of the VHF Band of a 140-600 Mc Experimental Radio
Direction Finder Developed by the Federal Telephone and Radio Co.
under Contract OEMsr-961
Title Text
Hornberg, K. O.Author Text
NRL Report R-2998; January 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Evaluation of the VHF Band of a 140-600 Mc. Experimental Radio
Direction Finder Developed by Federal Telephone Laboratory under
Contract OEMsr-961
Title Text
Hornberg, K. O.Author Text
USN, NRL Report No. R-2998; 15 January 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report on Test Operation of Canadian Type HF/DF Equipment Installed
at HF/DF Station, Coast Guard Unit #5
Title Text
Kilpatrick, E. L.Author Text
USN, Coast Guard Report; 22 January 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Investigations, Studies and Analyses of Pilotless Aircraft Mid Course
Guidance and Control Systems
Title Text
Marshall, Jr., S. W.Author Text
USN, BuShips-BuAir: 1; 1 January 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Design of Electromagnetic Radiogoniometers for Use in Medium-
Frequency Direction-Finding
Title Text
Moon, J. H.Author Text
JIEE, (London), Part III, vol. 94, pp. 69-77; January 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  An investigation into the causes of errors and an account
of modifications designed to reduce them.  The more important results
obtained with a new and improved design are tabulated; this design is shown
to be 6 decibels better in signal-to-noise ratio than any existing design and
has a maximum instrumental error of less than ±1/2 degree.  ABSTRACT NO.
2:  A special study has been made with the object of analyzing the causes of
goniometer errors and of introducing modifications.  Several methods of
measuring instrumental errors are described.  (Abstract No. 1 - IRE or IEEE
abstract, Abstract No. 2 - Univ. of Illinois abstract, formal literature, English






The Technical Factors Involved in the Choice of a Carrier Frequency for
a World-Wide Low Frequency Loran System
Title Text
Norton, Kenneth A.Author Text
Report No.  CRPL-4-2, U.S. Department of Commerce, National Bureau of




This paper deals with the propagational and other technical problems involved
in L.F. Loran operation on carrier frequencies between 100 kc and 450 kc.
The optimum frequency is determined when the distance between
transmitting stations is a maximum, consistent with reliable synchronization,
since this maximum separation provides the highest accuracy and results in
a minimum number of stations for world-wide coverage.  For over-land
synchronization paths, the lower frequencies in this band provide the greater
separations between transmitting stations, but for over-sea synchronization
paths, the high frequencies are better, provided surface-wave synchronization
is employed.  Assuming that most of the synchronization paths will be over
the sea, it is concluded that the higher frequencies in this band are more
favorable with surface-wave synchronization than the lower frequencies for L.
F.  Loran operation.  It is shown int he report that the use of sky-wave
synchronization should provide a navigational system with the same effective
accuracy as surface-wave synchronization with the use of considerably fewer
transmitting stations, especially in arctic regions.  The optimum frequency for
this more efficient sky-wave synchronization system is probably also in the
higher part of the band under consideration.  It should be pointed out that a
sky-wave synchronization system operating at high latitudes will be subject to
interruptions due to ionospheric storms; such effects have not been evaluated
in this report because of a lack of adequate data and, as a consequence, the
99 percent reliability shown for a sky-wave synchronization system in arctic
regions may be optimistic; since ionospheric storms cause a greater
degradation in service on the higher frequencies, this factor should also be
kept in mind when evaluating the conclusions reached in this report.  A
discussion of the problem of sky-wave synchronization with J. A. Pierce of
Harvard University brought out the fact that surface-wave synchronization
using cycle matching techniques will probably be more accurate than sky-
wave synchronization with envelop matching only when the surface waves are
comparable in intensity to the sky-waves.  Thus, the maximum range of a
surface-wave synchronization system is effectively that at which fading
becomes objectionable and cannot be increased beyond that point by the use
Abstract Text
of higher powered transmitters.  This lends further weight to the suggestion
that the longer range sky-wave synchronization system be used; the range of
such systems can be increased considerably with the use of higher powered
transmitters.  Mention is made of the very large improvements in accuracy
which are expected with the use of a wider channel than that used in the
present experimental system.  It is hoped that the use of this wider channel
will permit a sufficiently rapid time of rise on the pulse so that the slightly
longer delayed ionospheric waves will not contaminate the surface-wave with
a surface-wave synchronization system, or, alternatively, so that ionospheric-
wave pulses arriving at the synchronization point after one, two, etc.
reflections at the ionosphere will not overlap and thus greatly increase the
synchronization errors in a sky-wave synchronization system.  In selecting a
frequency for a world-wide low frequency Loran system, it is considered to be
very important that this possible requirement for a very wide channel be kept
in mind.  It is important to emphasize that, although the conclusions reached
in this report are based upon the best data and theories of propagation
available to the author, nevertheless, this available information is not
considered adequate to form a proper basis for deciding such an important
question as the choice of an optimum frequency for L. F. Loran.  This is due
to the fact shown int he report that either night or day propagation may limit
the range of a sky-wave synchronization system under particular
circumstances and this leads to the requirement of a more precise knowledge
of the various propagation factors in order to determine the optimum
frequencies; thus, we must know with accuracy (1) the absolute values of the
day and night sky-wave field intensities, as well as their variations with
frequency, (2) the magnitude of the ratio (determined by measurements to be
approximately equal to 10) between day and night required signal-to-average-
atmospheric-noise ratios, and (3) the influence of latitude on the intensities of
sky-waves (an influence well established in the standard broadcast band).
This requirement of an accurate knowledge of these three factors arises since
a small change in the magnitude of any one of them can shift the limitation
from night to day sky-wave propagation.  In view of these limitations, the
conclusions reached should be considered to be tentative and, if the report
serves to guide the efforts of research workers in this field, it will have served
its purpose.  (The present report is a lightly revised edition of a preliminary
report originally distributed in January 1947; most of the revisions are in the
summary and conclusions and were made on May 29, 1947.)  (Abstract
taken from author's summary and conclusions, technical report, English





Lateral Deviation of Radio Waves at SunriseTitle Text
Ross, W., and Bramley, E. N.Author Text
Nature (London), vol. 159, p. 132; 25 January 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  An account of observations made at Slough on the 6.05
megacycle, British Broadcasting Corporation transmitter in Cumberland
during April and May, 1946; the sunrise line being then approximately along
the transmission path.  "The bearings immediately following the maximum
usable frequency condition were usually some 10 or 20 degrees to the east of
the true direction, which was afterwards gradually approached."  Calculations
of bearing deviation based on changes with time of the equivalent height of
reflection agreed with the directional observations.  ABSTRACT NO. 2:
Results of observations on 6.05 Mc/s over a distance of 400 miles.  A receiver
bearing of 10 to 20º to the east of the time direction was observed
immediately following the establishment of the maximum usable frequency
condition, the true direction being approached in a time varying on different
days from a few minutes to an hour.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Science or engineering abstract, formal literature,






Examination of the Directional Pilot-Beam Control of the Model V2Title Text
Schubert and Spehr, E.Author Text
translated from German ("Untersuchungen Zur Seitlichen Leitstrahlführung
Des Aggregates V2"), Report No. F-TS-1031-RE, Headquarters Air Materiel
Command, Wright Field, Dayton, Ohio, January 1947.  Examination of the
directional pilot-beam control of the model V2 by Schubert and Spehr
Peenemünde, Heeres-Versuchsstelle, January 1941.
Source Text
missiles, guided, control devices, remote control,
stability
Keyword Text
This paper is a generalization of report No. Archiv86/61 in which the lag of the
servo unit and guide beam receiver of the directional control system are
treated mathematically.  Stability equations are derived, but lag constants of
the servo unit and guide beam are omitted.  (Abstract source unknown,






Evaluation of Model OCQ Re-Radiation Frequency MeterTitle Text
Sheets, M. J.Author Text
USN, NRL Report No. R-3048; 14 January 1947.Source Text
Keyword Text
The Model OCQ Re-radiation Frequency Meter is designed for use as a test
instrument by the personnel responsible for the installation, calibration and
maintenance of operation of high frequency direction finders (1.5 - 22
megacycles) on board ships.  Investigation and analysis of the mechanical
and electrical performance and constructional features were made, and the
overall sensitivity was compared with that of an equivalent British instrument.
The overall performance of this instrument is not considered satisfactory.  The
output of the exciter unit is low and unstable in Band 4 and is low in Band 1
with respect to the other bands.  Spurious responses were found, a serious
one occurring near the high end of Band 1.  The exciter deficiencies require
remedying and the spurious responses should be reduced before the
instrument could be considered satisfactory for Naval use.  (Author's abstract,
technical report including miscellaneous government published material,






Vertical Phase Front Measurements for Microwave Transmissions over
Water near Corpus Christi, Texas
Title Text
Straiton, A. W.Author Text
University of Texas, Electrical Engineering Research Laboratory, Austin,
Texas, Memo No. 4; 6 January 1947.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Electrical Nature of Salt Solutions (Part IV) (The Attenuation of Plane
Electromagnetic Waves in Sea Water) (NOL-18)
Title Text
Trounson, E. P., and Raff, S. J.Author Text
Source: Navy Ordinance Laboratory Memo No. 8936; 23 January 1947.Source Text
Keyword Text
This paper is a collection of data on the attenuation of plane electromagnetic
waves in sea water from 10 cycles per second to the ultra violet.  Some
comments and references, on methods of measurement and accuracy
expected, are included.  Brief references are made to various pertinent
theories.  (Author's abstract, technical report including miscellaneous







Remote UHF Direction FinderTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Loop Assembly AS-313/ARN-6Title Text
AnonymousAuthor Text
Army Air Force, Wright Field, Ohio, Report: TSELC7-130; 10 February 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Agreement in Range and Bearing Reports from Two VF Radar
Repeaters Tracking the Same Target Simultaneously with the  B-Scope.
<NOTE> Memorandum Rept
Title Text
Bartlett, N. R., Sweet, A. L.Author Text
Report  SPECDEVCEN-166-1-12, 2 pages; February 1947.
Authors employed:  Johns Hopkins University, Psychological Lab., Baltimore
MD.
Source Text
radar repeaters, errors, radar tracking, range finding,
 direction finding
Keyword Text
The error indices for stationary targets developed in this  study agree
generally with the error indices cited in the  Preliminary Instruction Book for
Navy Model VF indicating  equipment. Fifty-six percent of the bearing reports
from two  VF repeaters were in exact agreement for a stationary target,  and
in no case was the disagreement greater than one degree.  With respect to
range reports, 19% were in exact agreement,  56% agreed within 20 yards,
and all reports agreed within 100  yards. When contacts are moving, these
data are not  appropriate.  For example, for targets with a relative speed  of 80
knots, only 39% of the bearing reports were in exact  agreement, and only
41% of the range readings agreed within  100 yards.  The agreement between
two VF reports decreases  markedly as the speed of a target is increased.
The  reliability of a single report of the position of a contact  depends then







Relations between Bandwidth, Signal-to-Noise Radio and Speed of
Indication in Radio Navigation and Direction Finding
Title Text
Busignies, H., and Dishal, M.Author Text




The fact that there is a fundamental relationship between "required minimum
pass band width" and "rate of transmitted intelligence" is well known in the
communication field.  Also, well known is the basic relationship between the
thermal agitation noise power and the pass band width, and in a more
qualitative way, the relationship between the pass band width and effect of
impulse type noise upon a received signal is also understood.  It is the
purpose of this paper to consider the implications of the above relationships
with reference to the specific field of radio direction finding and radio
navigation, and to show how these implications can be applied in this field.
These considerations are of particular importance in the design of those
direction finding and navigation systems where long range operation is an
important requirement.  Long range is, in this case, a relative term; for low
frequency navigation systems distances of 1500 miles may be considered,
whereas for VHF and UHF DF's line of sight distances in the neighborhood of
150 miles are "long" range.  Briefly, we can say that the effect of thermal
noise is proportional to the square root of the bandwidth and the effect of
impulse noise is proportional to the bandwidth.  Therefore, the narrowest
possible bandwidth should be used in order that the best possible signal to
noise may be obtained, and it is thus important for the designer to decide
what bandwidth actually is required to pass the transmitted intelligence.  In
the case of position determining systems, this "intelligence" has to be
defined.  (Author's abstract, technical report including miscellaneous







Calculation of Bearing and Range Errors Due to Delays in  Transmission
of Radar Information
Title Text
Garner, W. R., Hanes, R. M., Reed, J. D.Author Text
Report SPECDEVCEN-166-1-11,  2 pages; February, 1947.  Authors
employed:  Johns Hopkins University, Psychological Lab., Baltimore, MD.
Source Text
position finding, errors, direction finding, errors,
time  studies, radar operators, radar images, velocity,
radar  targets
Keyword Text
Whenever there are delays in the reporting of information  about target
positions as determined by the radar positions,  there will be errors in the
reported positions.  These errors  are due to the fact that time is required to
report and to  transmit target-positions and that during that time the target
has moved from the position shown on the radar screen. These  errors can be
quite appreciable with high speed targets, and  with long delays in the
transmission of information.  In order  to show the magnitude of these errors,
and in order to  facilitate the calculation of maximum allowable delays, for
any given set of conditions, mathematical formulae are derived  for the
calculation of errors in range and errors in bearing  due to time delays in the
transmission of information.  These  equations show that speed of the target,
target course,  initial range, and total time delay all affect the magnitude  of
errors in either bearing or range. Furthermore, these  factors all interact to







X-Band Phase Front Measurements in Arizona During April 1946Title Text
Hamlin, E. W., Gordon, W. E., and Lagrone, A. H.Author Text
University of Texas, Electrical Engineering Research Laboratory, Austin,
Texas, Report No. 6; 1 February 1947.
Source Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







On Propagation in Curved Guides of Circular Cross SectionTitle Text
Jouguet, M.Author Text
Compt. Rend. Acad. Sci. (Paris), vol. 224, pp. 549-551; 25 February 1947.Source Text
Keyword Text
An application of perturbation theory.  If the section of a rectilinear guide is
not perfectly circular, each wave is split into two components of different
phase-velocity.  Only E0- and H0- waves are stable.  Possible practical
applications are indicated.  (Science or engineering abstract, formal literature,






A Study of Atmospheric Direction FindingTitle Text
Kessler, W. J.Author Text
Florida Engineering and Industrial Experiment Station, University of Florida,
Gainesville, Florida, Report No. 5411; 2 February 1947.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Comparison of Manual and Standard Methods of Target  Indication.
<NOTE> Memorandum Rept
Title Text
Reed, J. D., Bartlett, M. R.Author Text
Report  SPECDEVCEN-166-1-9, 2 pages; February, 1947.  Authors
employed:  Johns Hopkins University, Psychological Lab., Baltimore MD.
Source Text
radar target position simulators, search radar, plan
position  indicators, range finding, direction finding,
radar operators
Keyword Text
The experiment compares the efficiency of two methods of  target-indication
on a simulated search radar: (1) the present  method in which the operator
estimates range and bearing with  the aid of a bearing cursor and range
marks, and makes a  verbal report; and (2) an experimental method in which
the  position of each target is indicated by the use of a pointing  device in the
hands of the operator. The manual method of  indication proved equally
accurate in indicating bearing, and  more than twice as accurate in indicating
range as the oral  report of estimation.  In speed of indication, the
experimental method exceeded the present method more than  three times. It
was further shown that, using manual  indication, no change in performance
occurs as a result of  increasing the number of targets to be indicated from 5
to 30.  These findings lead to the conclusion that a system of target
indication based upon pointing would give better results in  terms of the
performance of the operator at the search radar.  An incidental result with
important practical implications is  that large (20 inch) PPI `s yielded no
better accuracy or time  score than smaller (7 inch) PPI `s, using the present






Technical Evaluation of Model AN/APA-48 Airborne Radio Direction
Finder
Title Text
Rice, S. M.Author Text




The Radiomarine Corporation of America production model of the AN/APA-48
Airborne Radio Direction Finder equipment, designed for homing on radar
signals in the frequency range from 125 to 190 megacycles and for use on the
F6F aircraft, was evaluated to determine its compliance with the contract
specifications.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Technical Evaluation of Model AN/APA-48 Airborne Radio Direction
Finder
Title Text
Rice, Samuel M.Author Text
Report No. R-3055, Naval Research Laboratory, Radio Division III, Aviation
Section, Washington, D.C., 3 February 1947.
Source Text
Keyword Text
The Radio marine Corporation of America production model of the AN/APA-48
Airborne Radio Direction Finder equipment, designed for homing on radar
signals in the frequency range from 125 to 190 megacycles and for use on the
F6F aircraft, was evaluated to determine its compliance with the contract
specifications and it similarity to the prototype built by the Radio Research
Laboratory.  It was determined that the models were identical in electrical
characteristics and complied with the contract  specifications in all but one
major respect, namely, receiver saturation.  The receiver saturation caused a
loss in bearing definition at the high signal levels (Appendix I, paragraphs 3, 4,
and 6).  A bearing error is introduced at low signal levels in the presence of a
received directional noise or an undesired signal having a comparative level to
the low signal; this is due to the noise or undesired signal plus desired signal
voltage producing a resultant indication with consequential bearing error (see
Appendix I, paragraph 6.c(5)).  The bearing accuracy of this direction finding
equipment is directly effected by the amount of dissymmetry between the
installation and match of the right and left antenna-feeder channels.  However,
he remaining bearing accuracy of the system is found  to be within the limits
of plus or minus 5 degrees if precautions are taken to insure that extreme
overloading of the receiver does not occur and that the low signal level
indications are not influenced by directionally received extraneous signals or
noise fields.  This equipment will be considered suitable for use in the Naval
Air Service after the recommendations of paragraphs 11 and 12 are complied










CRPL Project 5.3, Fourth quarterly report covering period 1 October to 31
December 1947, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., 1 February 1947.
Source Text
Keyword Text
In the literature survey in this period, work continued in the study of papers
dealing largely with polarization problems for two reasons: (a) because much
of the basic theory of arriving waves was contained in these papers; (b)
because it was believed that the information on instrumentation and
measurement techniques and problems presented in these papers would be
of value to Phase I of the project.  (Abstract taken from author's summary,






Basic Equations in RadiolocationTitle Text
Tetelbaum, S. I.Author Text
Radiotekhnika (Moscow), vol. 2, pp. 24-34; February 1947.Source Text
Keyword Text
In Russian with English summary.  Relations are derived between the
transmitted power, receiver sensitivity and the maximum range for
nonradiating objects.  (Univ. of Illinois abstract, formal literature, Russian






The Location of Thunderstorms by Radio Direction-FindingTitle Text
Adcock, F., and Clarke, C.Author Text
JIEE, vol. 94, Part III A, pp. 118-125; March 1947.Source Text
Keyword Text
The nature of the radiation from a lightning flash is discussed, and it is shown
that the main source of inaccuracy in the crossed-loop cathode-ray types of
direction-finder used by the Meteorological Office is due to polarization errors.
 Methods are considered for improving the accuracy of thunderstorm location.
A cathode-ray direction-finder, using a spaced-aerial system and with
brilliance modulation applied to the display tube, may be more successful
than other systems.  A direction-finder with greatly improved instrumental
accuracy is described.  (IRE or IEEE abstract, formal literature, English






Symposium of Papers on Direction FindingTitle Text
Adcock, F., Clarke, C., Horner, F., Ross, W., Smith-Rose, R. L., and
Pearce, R. R.
Author Text
JIEE, vol. 94, Part III, No. 28; March 1947.Source Text
Keyword Text
Papers by these and other authors are cited individually in the following
abstracts, dated March, 1947.  (Written for this publication by Southwest







Final Report of Phase 1 DF Countermeasure StudyTitle Text
Allison, J.Author Text
Federal Telecommunications Laboratories, Incorporated, Nutley, New Jersey;
NObsr-39083, Progress Report No. 2; March 1947.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Low-, Medium- and High-Frequency Communication to and from H. M.
Ships
Title Text
Anderson, W. P., and Grainger, E. J.Author Text
JIEE, vol. 94, Part IIIA, pp. 46-58; March 1947.Source Text
Keyword Text
The five-year period preceding the war was one of great activity in the field of
naval communications.  The separation aboard ship of transmitting and
receiving offices and aerials, the development of common power supply and
control systems and of new ranges of transmitters and receivers, were parts
of a large-scale effort to modernize the communication equipment used by the
Navy and to make possible simultaneous transmission and reception in
ships.  Increasing shore station, particularly ship-shore, traffic, and a more
accurate knowledge of propagation phenomena, led to an extensive
modernization of shore station equipment and improvements in procedure.
As a result of this effort, ships of the Fleets were, at the outbreak of war, well
equipped and well manned to carry out long-distance or Fleet
communications.  The early war years were a period of rapid naval expansion,
particularly in connection with auxiliary craft, escort vessels, armed merchant
cruisers and co-operation with aircraft.  This necessitated the wide use of
medium-power radiotelephony transmitters and receivers, and the training of
large numbers of operators and merchants skilled in the use and maintenance
of these equipments.  These r.t. services were provided by existing types of
commercial, and later of American naval, equipments.  Meanwhile, at the
A.S.E., efforts were devoted to the improvement of the frequency stability of
transmitters; the reduction of interference aboard ship; the improvement of
ships' aerial arrangements, particularly in so far as these were affected by the
increased communication requirements, the large-scale use of radar and of
anti-aircraft armament; and arrangements for improved maintenance in all
classes of H.M. Ships.  During the later stages of the war, a new range of
communication transmitters and receivers was developed to embody the
lessons of the war.  These sets are now being fitted and are undergoing trials
at sea.  The paper concludes with a short statement on developments which
are envisaged for the immediate future.  (Author's abstract, formal literature,






Telecommunications in WarTitle Text
Angwin, A. S.Author Text
JIEE, vol. 94, Part IIIA, pp. 7-15; March 1947.Source Text
Keyword Text
Modern war calls For a rapid and reliable communication system, and this
can be achieved only by the properly coordinated use of both line and radio
systems; each must play its part, and their relative merits must be exploited
fully to provide the final complex network necessary for the effective
mobilization of the war potential.  Such a communication network must
embrace the home and operational fronts and provide for the effective
transmission of intelligence, in the form of speech or code signals, on a world-
wide basis.  The maintenance of an adequate broadcasting service for the
home, allied and enemy-occupied countries is vital to the maintenance of
morale, while propaganda services to enemy countries play an important part.
 In considering the evolution of our communication system it must be realized
that the art of waging war underwent great changes in the period 1914 to
1939, and, in addition, that major advances were made in both line and radio
technique during the interval.  As a consequence of these factors, radio, while
used with success on a relatively limited scale in the First World War, had to
play a much more important and vital part in the Second World War.  On the
line side, the development of multi-channel carrier systems had revolutionized
the design of the land-line network, and such systems were extensively
employed to provide the main land-line circuits to the higher formations.







Long-Range Radio Navigation Aids.  I-Cathode Ray Direction Finding
and the Automatic Radio Compass
Title Text
AnonymousAuthor Text
Aeroplane, vol. 72, no. 1867, pp. 277/280-282; 21 March 1947.Source Text
Keyword Text
Following a discussion of the frequency bands desirable for short- and long-
range navigation, consideration is given to the operating principles of cathode
ray direction-finding equipment for ground stations and to the automatic radio
compass for aircraft.  (IRE or IEEE abstract, trade journal, English






Automatic Radio Direction Finder (Radio-Compass) Model SCR-269FTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Investigation and Forecasting of Ionospheric ConditionsTitle Text
Appleton, E.Author Text
JIEE, vol. 94, Part IIIA, pp. 186-199; March 1947.Source Text
Keyword Text
A general account is given of British work on ionospheric exploration,
conducted by vertical-incidence radio sounding, during the period from 1924 to
date.  The essential feature of such exploration is the determination of the
equivalent height of reflection as a function of radiowave frequency, from which
relation the electronic structure of the ionosphere may be approximately
deduced.  From such vertical-incidence measurements it is possible to
predict the refractive influence of the ionosphere on wave obliquely incident on
it, and thus to estimate, for given ionospheric conditions, the maximum radio
frequency which is returned to the ground at any given range from a sending
station.  Moreover, such estimated maximum usable frequencies for oblique-
incident transmissions may themselves be based on a prediction of
ionospheric structure made some months in advance.  Such advance
forecasts of ionospheric-layer electron densities and heights must be based
on past experience of diurnal and seasonal behavior and of the general waxing
and waning of ionization densities during the sunspot cycle.  Since 1935,
measurements of ionospheric layer heights and ionization densities have
been supplemented by regular determinations of overall ionospheric reflection
coefficients at vertical incidence.  In this way some progress has been made
in estimating the attenuation of radio waves in practical cases of oblique-
incidence reflection.  It cannot, however, be claimed that the predications of
ionospheric absorption are yet as reliable as the predictions of ionospheric







Statistical Plotting Methods for Radio Direction-FindingTitle Text
Barfield, R. H.Author Text
JIEE, vol. 94, Part IIIA, pp. 673-675; March 1947.Source Text
Keyword Text
The paper follows naturally on those of W. Ross and R. G. Stansfield, drawing
attention to the necessity for a statistical bearing-classification method, as
described by the former author, in order to make possible the practical
application of the theory of direction-finding "fixes" put forward by the latter.
The general problem of "fix" interpretation is stated and the nature of its
mathematical solution is indicated in simple terms.  A brief account is then
given of one very simple method of practical application of the theory which
was used with success during the war.  A description is also given of a
promising mechanical-electrical statistical plotter which was in course of
development at the termination of the war.  Finally, attention is drawn to the
possibility of introducing, with advantage, similar methods of interpretating the
observations in modern radio navigational aids.  (Author's abstract, formal






Direction Finder Assembly AN/CRA-1Title Text
Benoit, R. C. and Birnbaum, IrvingAuthor Text
Air Materiel Command, Watson Laboratories,  Red Bank, NJ, Technical
Report No. 33, 15 March 1947.
Source Text
Keyword Text
The object of this project is to determine the operating and electrical
characteristics of Direction Finder Assembly AN/CRA-1, and to ascertain if
the  equipment meets the requirements stated in technical instruction TI-
2121, Add. 21, from HQ ATSC, dated 13 February 1945, subject: "Direction
Finder  Assembly AN/CRA-1."  Copies of the military characteristics and
correspondence are contained in this report.  (Abstract taken from authors'






Direction Finder Assembly AN/CRA-1Title Text
Benoit, R. C., and Birnbaum, I.Author Text
Army Air Force, Watson, Engineering Division, Report No. 33; 15 March 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Testing of Communication-Type Radio ReceiversTitle Text
Bray, W. J., and Lowry, W. R. H.Author Text
JIEE, vol. 94, Part IIIA, pp. 313-327; March 1947.Source Text
Keyword Text
Tests for determining the performance characteristics of superheterodyne
receivers for use in the frequency range 30 kc/s to 30 Mc/s for the reception
of double-sideband amplitude-modulated telephony signals, and c.w. and
m.c.w. telegraphy signals, are described.  The measuring equipment required
for the tests is stated and its desirable performance characteristics are
summarized.  The more important performance characteristics of the receiver
are determined by tests covering such features as sensitivity, signal/noise
ratio, selectivity, modulation-frequency response (including the acoustic
response of the loudspeaker, if fitted), non-linearity and distortion of the a.f.
output.  The sensitivity tests include the use of a noise generator for the
determination of the noise factor.  Unwanted responses due to (i) a single
signal, and (ii) the intermodulation of two signals, are described, together with
the methods of measurement.  The limitation of the effective selectivity of a
receiver as a result of the non-linearity of radio-frequency and intermediate-
frequency stages is referred to and assessed by means of the cross-
modulation and blocking characteristics.  The measurement of the
performance of the automatic-gain-control and automatic-frequency-control
systems is discussed, also the measurement of the drift of the frequency-
change oscillator(s).  Measured characteristics for typical receivers are given
in order to illustrate convenient methods for the presentation of the results,
and the values to be expected in practice.  (Author's abstract, formal






The Fading Machine, and Its Use for the Investigation of the Effects of
Frequency-Selective Fading
Title Text
Bray, W. J., Lillicrap, H. G., and Owen, F. C.Author Text
JIEE, vol. 94, Part IIIA, pp. 283-297; March 1947.Source Text
Keyword Text
The function of the fading machine is to simulate the frequency-selective
fading which is characteristic of long-distance short-wave radio channels.
Fading of this type is usually due to interference between waves which have
traversed multiple paths between sender and receiver, and its effect is often to
produce distortion of the modulation of radio waves.  Many radio transmission
systems have been devised with the object of minimizing the effects of
selective fading; the fading machine enables different systems to be
compared in the laboratory under precisely controlled fading conditions.  The
equipment described in the paper incorporates three transmission paths, the
group time-delay differences between which may be varied in steps from 0 to
2 milliseconds.  The phase differences between the paths may be varied
manually ("static" fading) or continuously ("dynamic" fading), with fading rates
ranging from 0.1 to 10 fades per second.  Random noise, either fading or non-
fading, may be included so as to synthesize a complete short-wave radio
channel.  The fading machine may also be used to simulate diversity
reception obtained by spaced aerials.  Examples, are given of the use of the
equipment to assess the merits of double-sideband, single-sideband and
frequency-modulated transmission systems with telephony or telegraphy
modulation, under conditions of severe selective fading and high noise level.







The Consol Navigation SystemTitle Text
Brown, A. H.Author Text
JIEE, vol. 94, Part IIIA, pp. 968-976; March 1947.Source Text
Keyword Text
The Consol navigation system embodies a chain of independently operated
medium-frequency radio stations with respect to each of which bearings may
be taken with the aid of a standard communication receiver.  The principles of
operation of the constituent stations are given and the equipment required is
briefly described.  Factors influencing the accuracy of the system and ranges
to be expected in various parts of the world are discussed.  (Author's







Medium-Frequency Direction Finding in H.M. ShipsTitle Text
Burtt, G. J., and Whipple, R. T. P.Author Text
JIEE, vol. 94, Part IIIA, pp. 838-856; March 1947.Source Text
Keyword Text
In Part 1 of the paper the present state of medium-frequency direction-finding
in H.M. ships is reviewed.  There have been no fundamental changes in the
system employed in recent years.  The standard method in use is that of a
screened crossed-loop aerial with low-capacitance screened feeder cables
connected to a radiogoniometer and a receiver, using audio observation on the
null signal to determine bearing.  A number of advances have been made in
the radio equipment used, both in the aerial system and its associated feeder
cables, in the design of radiogoniometers and bearing corrector circuits, and
in the compact assembly of the various units into one D/F receiver housing.
Part 2 consists of a general discussion of the effect of reradiation from the
ship's hull and deck structures in medium-frequency direction-finding.  When
the wave-length exceeds about four times the length of the ship, the
calibration curve for a Bellini-Tosi direction-finder becomes independent of
frequency, and the "blurring" becomes negligible.  These low-frequency
calibration curves are of a very simple type and are somewhat analogous to
the calibration curves of a magnetic compass.  They have an equation of the
form :
Tan(φ-φ(0))=C*Tan(φ-φ(0)+δ) where φ(0) and C are constants, φ is the relative
D/F bearing and δ is the correction (i.e., minus the error).  As with the
magnetic compass, the errors can easily be compensated.  This is done by
turning the loops through a certain angle φ(0) and applying "inductance
correction," that is to say inserting extra inductance in one or other of the
loop circuits.  It is shown how the constants in the above equation may be
calculated from hydrodynamical potential theory in many cases, and detailed
calculations are made for a deck of rectangular cross-section and for a site
near the edge of the bridge.  The phase-quadrature effect, giving rise to






Note on a Short-Range Position-Finding System Using Modulated
Continuous Waves
Title Text
Cleaver, R. F.Author Text
JIEE, vol. 94, Part IIIA, pp. 984-989; March 1947.Source Text
Keyword Text
The paper describes a position-finding system by which the polar co-ordinates
of any suitably equipped aircraft can be determined at a single base station
using phase-comparison range-finding apparatus and a vhf automatic direction-
finder in conjunction with conventional communication equipments.  An
experimental model is described in which azimuth and range are displayed on
a single cathode-ray oscillograph, which may be installed in an airport control
tower.  Range is indicated without ambiguity up to 100 nautical miles, and
there is no azimuthal ambiguity.  So far the model has been used primarily to
demonstrate the principles of the system, in conjunction with an aircraft fitted
with an experimentally modified Service type of vhf communication equipment.
 The results of a limited number of tests suggest that, with airborne
equipment specifically designed for use with the system, the probable error in
range measurement should be less than 1 mile.  Azimuthal accuracy is not
here discussed, but in a companion paper it is shown that the probable
instrumental error of the direction-finder is less than 1.5 deg, implying a
probable lateral error less than 2.5 miles at the maximum non-ambiguous
range of 100 nautical miles.  (Author's abstract, formal literature, English






The Development of Single-Receiver Automatic Adcock Direction-
Finders for Use in the Frequency Band 100-150 Mc/s
Title Text
Cleaver, R. F.Author Text
JIEE, vol. 94, Part IIIA, pp. 783-797; March 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  The paper describes the development of automatic
direction-finders primarily intended for measuring the bearings of aircraft, on
signals radiated in the frequency band 100-150 Mc/s.  The basic system
employs fixed elevated-H Adcock antennas and a single receiver, and, with
the exception of the earliest model, all instruments give cathode-ray
oscillograph indication.  An examination of the advantages and limitations of
fixed-antenna automatic direction-finders employing two or more receivers
leads to an account of the reasons for the adoption of a single-receiver
system in the present development.  The principles and evolution of this
system are explained with reference to the original experimental models,
whose performance is discussed.  A naval direction-finder based on one of the
experimental models is described in detail, and statistics are presented to
show that the probable instrumental error varies from about 0.6-1.25 deg over
the frequency band, after compensation for octantal error.  Bearings can be
measured on signals of field strength down to 7µV/m or less.  The paper
concludes with a description of direction-finders for use on land.  One of
these, under current development, will be capable of unattended operation on
two alternative frequency-channels, with bearing indication and full remote-
control at points up to twenty miles distant.  ABSTRACT NO. 2:  The signals
from the two directional elements of the elevated H-adcock antenna system
are modulated at different frequencies with suppression of the carrier, which is
later restored in constant phase by the addition of a signal from a central
omnidirectional antenna.  The combined signal is passed through the receiver,
whose output contains two af components.  Their amplitudes and phases give
the bearing and sense of the received signal, which are indicated by a
cathode-ray tube display.  Two experimental models, and a naval model
based on these, are discussed.  The probable instrumental error in the naval
model is about 0.5 to 1.25º after allowing for octantal error.  The required field
strength is 7 microvolts per meter or less.  Instruments for land use are
considered; a direction finder capable of unattended operation on two
frequency channels and having full remote control facilities is now being
developed.  ABSTRACT NO. 3:  Describes the development of automatic
direction-finders (adf's) primarily intended for measuring the bearings of
aircraft, on signals radiated in the 100-150 Mc/s band.  The basic system
Abstract Text
employs fixed elevated-H Adcock aerials and a single receiver, and, with the
exception of the earliest model, all instruments give c.r.o. indication.  An
examination of the advantages and limitations of fixed-aerial adf's employing
two or more receivers leads to an account of the reasons for the adoption of a
single-receiver system in the present development.  The principles and
evolution of this system are explained with reference to the original
experimental models, whose performance is discussed.  A naval D/F based
on one of the models is described in detail, and statistics are presented to
show that the probably instrumental error varies from about 0.6-1.25º over the
frequency band, after compensation for octantal error.  Bearings can be
measured on signals of field strength down to 7µV/m or less.  (Abstract No. 1
- Author's abstract, Abstract No. 2 and 3 - Source of abstract unknown,






Cooke, D., Jelonek, Z., Oxford, A. J., and Fitche, E.Author Text
JIEE, vol. 94, Part IIIA, pp. 83-105; March 1947.Source Text
Keyword Text
The title of this paper embraces a wide range of technical development, but its
scope will be limited to a discussion of the principles employed and the
problems involved in the use of a recurrent pulse-train as a carrier or sub-
carrier for the transmission of intelligence, particularly speech.  Except in so
far as they react upon the modulated pulse-train, neither the actual
communication medium nor its terminal equipment will be dealt with.  The
paper is divided into three main parts; Part 1 is a broad general review and
conclusions, Part 2 a discussion of some features from a theoretical point of
view, and Part 3 a review and discussion of the available circuit techniques.  A
brief review is presented of the present state of development of pulse
communication, its application, theoretical basis and circuit techniques.  It is
divided into three parts.  In Part 1, the four basic types of pulse modulation,
namely amplitude, length, phase and frequency modulation, are briefly
described, and the history of the subject is touched upon.  Time-allocation
multiplex is discussed, and a broad technical comparison with frequency-
allocation multiplex is made.  The more important specific problems of the
technique, such as the best pulse shape and repetition frequency,
signal/noise ratio and privacy, are discussed.  The application to a point-to-
point very-short-wave radio system is considered, with special reference to
the pros and cons of pulse modulation compared with c.w. modulation.  The
possibilities of its use on cables and in omni-directional radio systems,
including broadcasting, are examined, as are the anti-fading properties of
pulse transmission on longer radio waves for long-distance work.  In a Section
on future trends of development it is stressed that more quantitative data on
actual working systems is required; it is submitted that new applications may
arise for which pulses may be particularly suitable; lines of development for
time-allocation multiplex are indicated; and the likely evolution of pulses as a
complementary technique to other systems of very-short-wave communication
is envisaged.  In Part 2, the results of theoretical and experimental analysis of
some specific problems of the technique are presented graphically and are
discussed.  The spectrum of modulation pulses is given, and utilized to
estimate the distortion and intelligibility of received speech.  The minimum
repetition frequency for intelligible transmission is determined experimentally.
A consideration of noise problems introduces a comparison of the merits,
from the point of view of signal/noise ratio, of typical pulse-modulation
Abstract Text
systems as applied to single-channel and multiplex communication.  The
pulse systems are compared amongst themselves and with conventional cw
amplitude- and frequency-modulation systems.  The noise performance below
threshold has an effect on the conclusions.  A note on a theoretical
investigation of a pulse-synchronization system is added.  The preferred
length of transmitted pulses is discussed from the point of view of best use of
transmitted power.  An investigation of the adjacent-channel ratio interference
leads to theoretically best shapes of transmitted pulses and a simplified
specification of the pulse shape is suggested and discussed.  In Part 3, a
brief survey is made of the way in which circuit elements are combined to
produce pulse-communication systems.  Some of these circuit elements are
already well known in the art and have been previously described with
reference to radar circuit design, whilst others have been developed expressly
for communication purposes.  The detailed operation of systems is fully
described in the supporting papers, and in this Part an attempt has been
made to present a fairly complete picture of the methods which are known to
have been used up to the present, and to give an opinion on their relative
merits.  A number of functions are common to most equipments, such as
pulse modulation, demodulation, channel spacing, slicing and ringing, etc.,
and the techniques developed to carry out these operations are enumerated
and criticized.  Finally, suggestions are made as to which are the most
promising lines for further development.  (Author's abstract, formal literature,





Naval Radio Direction-FindingTitle Text
Crampton, C.Author Text
JIEE, vol. 94, Part IIIA, pp. 132-153; March 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  An account is given of the progress in naval radio
direction-finding both on land and in H.M. Ships during the last ten years.  On
land, the Admiralty has been specially concerned in high-frequency (3-30
Mc/s) direction-finding.  Some parts of the very-high-frequency range (30-300
Mc/s) are also of interest, notably in the band used for communication with
fighter aircraft, 100 to 156 Mc/s.  In the field of H/F direction-finding, the
factors limiting the accuracy at present obtainable with the standard Adcock-
type apparatus are systems in H/F direction-finding on land, in which it is
suggested further research would be profitable.  The paper describes further
developments in ship-board mf direction-finding, and the research and
development work carried out in the H/F, VHF, UHF (300-3000 Mc/s) and
SHF (3000-30000 Mc/s) bands.  It is shown that accurate direction-finding on
high frequencies in ships offers considerably greater difficulties as compared
with those encountered on mf.  This is due to the greater disturbances
caused by the secondary fields radiated by various parts of the ship's
structure and rigging.  It is also shown how the essential conditions have
been derived for siting the direction-finder aerial in a position where the effects
of secondary radiation will not excessively degrade the performance.  The
paper considers the principles of design employed in the ship-board H/F
direction-finder and explains how the various requirements of accuracy,
sensitivity, coverage of the whole H/F band with a minimum of design and
operating complexity, reliability, sense-finding and quickness in operation,
involve a compromise in which the highest performance in any one particular
is unattainable.  The essential performance data are given for the apparatus
widely fitted during the recent war.  The various aspects of research and
development in VHF direction-finders for ships are considered and it is shown
that the ship conditions are less adverse in the VHF case then they are in
H/F direction finding.  In keeping the paper to a reasonable length, only a brief
introduction is given to the work done in the wide field of UHF and SHF
direction-finding.  Many of the techniques in these frequency bands merge
with those of radar, with the important difference that direction-finding must
always attempt to cover the widest possible frequency range with the
simplest possible apparatus.  The applications of radio direction-finding to
naval purposes are briefly stated.  ABSTRACT NO. 2:  A brief account of land-
based D/F systems used by the Admiralty and of the German Wullenweber
Abstract Text
steerable-lobe system.  Shipborne systems for MF, H/F, and VHF are
described, with particular attention to the position of the antenna system for
optimum accuracy.  The effect of reradiation by various structures is
considered in detail and curves for estimating the probable errors are given,
together with typical calibration curves for H/F and VHF systems.  The
sensitivity of a crossed loop H/F system is examined; the probable range of a
transmitter may be estimated from the strength of the signal received.  Curves
are given showing how a spaced-loop system can give increased accuracy at
H/F.  (Abstract No. 1 - Author's abstract, Abstract No. 2 - Written for this
publication by Southwest Research, formal literature, English
language/abstract, file numbers 817 and 857, survey with 33 references,





Field-Strength Estimation by Means of High-Frequency Direction-Finders
in H.M. Ships
Title Text
Crampton, C., and Toczylowski, H. S.Author Text
JIEE (London), Part IIIA, vol. 94, no. 15, pp. 809-814; March 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  The measurement of the field strength of signals received
on two types of high-frequency direction finder and the application of the
results to the estimation of the range of transmitters of known characteristics
are described.  The accuracy of the method and its useful range are given,
together with details of experimental checks.  ABSTRACT NO. 2:  Simple
modifications of H/F direction finders, together with a knowledge of the pickup
factor of the aerial systems with which they were used, enabled them to be
applied in ships as field strength meters.  Over a sea path, the distance of a
transmitter assuming some knowledge of its power and aerial system can
thus be estimated.  The method was used against U-boats.  The
modifications to the receivers are described and experiments confirming the
method are given.  (Abstract No. 1 - IRE or IEEE abstract, Abstract No. 2 -







The Performance of High-Frequency Direction-Finders in Various Types
of H.M. Ships
Title Text
Crampton, C., Struszynski, W., Marshall, J. H., and Woolley, J. C.Author Text
JIEE, vol. 94, Part IIIA, pp. 798-808; March 1947.Source Text
Keyword Text
The reasons for the choice of the fixed crossed-loop aerial system, for
shipborne HF D/F equipment operating on ground waves, are summarized.
The problem of siting an HF D/F aerial is discussed, with particular reference
to the effects of vertical re-radiators and the hull.  The importance of elevating
the HF D/F aerial above all the superstructure in a ship is stressed.  Fitting
and rigging requirements are stated; particularly those concerning the mast
supporting the D/F aerial, the insulation of stays, the condition of
communication aerials, and the screening of the D/F office.  The method of
carrying out a calibration is described.  The method of estimating the overall
accuracy of an HF D/F installation is discussed, and the value of the
maximum acceptable correction to D/F bearings is estimated.  Calibration
results for some typical installations are shown, and a method of presenting
these in the form of "performance curves" is explained.  The performance
curves for installations in various kinds of ship are given and analyzed.  The
possibilities of improvements in performance are discussed.  The provision in
ships of an accurate and reliable HF direction-finder for use on ground waves
and having a continuous frequency coverage from 1 Mc/s to 24 Mc/s,
presents many difficulties.  A fixed crossed-loop aerial was developed for this
purpose, as providing the most suitable solution to the problem.  Even when
elaborate precautions are taken, the performance of this system is much
inferior to that of a shipborne D/F equipment for medium frequencies (60-1000
kc/s).  Accurate and reliable direction-finding in ships is only possible when
the D/F aerials can be placed in such a position that the secondary fields
caused by re-radiation are small compared with the incident field, and such
that the secondary field does not vary greatly for a small change in bearing or
frequency.  In the case of mf direction-finders in ships, it can be stated that if
care is taken to place the D/F aerial in a fairly clear position, secondary fields
are comparatively small.  Further, even if an unfavorable position must be
accepted, so that the secondary fields are large, some simple form of
electrical or mechanical compensation can be applied, since the secondary
fields are in most cases of a type which does not change appreciably with
bearing or frequency.  In the band 1-24 Mc/s (300-12.5 m wavelength), a
number of parts of the ship's structure and rigging will successively assume
the quarter-wave resonant condition as the wavelength is progressively
Abstract Text
reduced, e.g., a mast about 100 ft high will resonate at about 2.5 Mc/s, the
bridge at about 5 Mc/s, and a funnel at about 7 Mc/s.  There are also
numerous other small parts of the ship which are tall enough to cause them
to resonate at other frequencies below 24 Mc/s.  Some of the structures
mentioned will assume a second, third, and even higher mode of oscillation
within the working frequency band.  Any position in a ship where HF D/F
aerials may be installed is under the influence of a complex secondary field
caused by re-radiation from a large number of re-radiators "tuned" to different
frequencies within the working range.  As the distances of re-radiators from
the D/F aerial are generally comparable with the wavelength, a small change
in bearing or frequency produces a large change in the relative phase of the
fields, and therefore affects appreciably the magnitude and the direction of the
resultant field.  It is therefore necessary, in order to make allowance for the
systematic errors due to these structures, to have a calibration curve showing
corrections for all relative bearings, at a frequency sufficiently close to the
frequency in use for the errors caused by the difference to be negligible; and
care is needed in both calibrating and using the apparatus.  It has been
shown too that a direction-finder will function with errors up to 20 deg at the
resonant frequency of a single vertical quarter-wave re-radiator when at a
horizontal distance from the base of the re-radiator equal to three times its
height.  A simple numerical calculation shows, however, that it is impossible
to find a position near the deck of any ordinary ship or vessel that will satisfy
the spacing requirement for all the ship's re-radiators simultaneously.
Moreover, the combined effect of a number of re-radiators, even if each
individual re-radiator were spaced as specified, will produce maximum errors
of more than 20 deg on some frequencies.  It has also been shown in the
same paper that there is a substantial reduction of the re-radiated field with an
increase in the angle of elevation of the D/F aerial from the base of the re-
radiator.  This effect is especially marked when the site chosen is at a higher
level than the top of the re-radiator.  Then, even for small horizontal distances,
distortion of the field is very small.  Elevation of the aerial well above all
superstructure is therefore the main requirement in the siting of a fixed
crossed-loop HF D/F aerial in a ship.  A position at the top of the tallest mast
in the ship is the most favorable site that can be found.  An alternative site,
much inferior to the previous one, is at the top of another mast that is usually
much lower (e.g., in destroyers, a special HF D/F mast about 30 ft high and
at least 150 ft distant from the foremast).  Elevation of the D/F aerial above
the deck is also necessary to avoid the effect of additional distortion of the
primary field by the horizontal currents induced in the hull.  This effect is most
serious in the resonant condition, when the freeboard (i.e., the height of the
deck above the waterline) is equal to about a quarter-wavelength.  (Author's






The Errors in Bearings of a High-Frequency Direction-Finder Caused by
Reradiation from a Nearby Vertical Mast
Title Text
Crampton, C., Whipple, R. T. P., and Mugridge, A. H.Author Text
JIEE (London), Part IIIA, vol. 94, no. 15, pp. 815-822; March 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  The largest errors occur when the mast is in resonance
at the frequency used.  ABSTRACT NO. 2:  In most ships there is one
metallic structure (e.g., a mast) which is considerably taller than any other
object on board.  It is found that the largest errors in a HF direction-finder
installed in a ship are generally encountered when this conductor is in
resonance.  All other sources of error are here neglected and an investigation
is made of the error and blurring caused by a single re-radiating vertical mast.
The results are applied to assess the suitability of different sites for the D/F
aerial.  ABSTRACT NO. 3:  Contains derivation of reradiation error equations
used in the analysis of the simple loop.  Also gives some simple expressions
useful for reradiated field amplitude as a function of distance at the mast
resonance frequency.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No.
2 - Source of abstract unknown, Abstract No. 3 - Written for this publication
by Southwest Research, formal literature, English language/abstract, file






Engineering Research Study of High-Frequency Radio Communications
Methods
Title Text
Crosby, Murray G.Author Text
Quarterly Report No. 3, 1 December 1946 to 28 February 1947, Paul Godley
Company, Great Notch, NJ, 27 March 1947.
Source Text
Keyword Text
In the work of the third quarter of this contract, progress was continued on the
analysis of voice modulation systems.  The preliminary analysis of narrow-
band phase-modulation and exalted-carrier application are included herewith.
The exalted-carrier receiver adapter was completely tested and experiments
were started on the reception of amplitude and phase-modulated signals.
Various unforeseen difficulties were encountered in testing the adapter and
their sources were traced.  Testing was begun on the AM-FM-PM signal






The Development of a High-Frequency Cathode-Ray Direction-Finder for
Naval Use
Title Text
De Walden, S., Rocke, A. F. L., Barrett, J. O. G., and Pitts, W. J.Author Text
JIEE (London), Part IIIA, vol. 94, no. 15, pp. 823-837; March 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  The operation of the latest design of shipborne equipment
for the frequency range 1 to 24 Mc is based on the familiar twin-channel
principle.  A crossed-loop antenna system is used and sense is determined
by causing the output from an omnidirectional antenna to black out one end of
the cathode-ray-tube trace.  Development problems associated with the
balance of the twin amplifiers, the simplification of alignment and operation
and the visual presentation of sense are discussed.  The performance under
operational conditions is described.  ABSTRACT NO. 2:  The operation of the
direction-finder described in this paper is based on the familiar principle by
which two balanced amplifiers, connected to Bellini-Tosi crossed loops,
operate the appropriate deflecting plates of a cathode-ray tube.  The bearing
is displayed as a trace on the c.r.t. fluorescent screen, providing a direct
instantaneous reading.  The sense of the bearing is obtained by combining
the signals from an omni-directional sense aerial with the signal from either of
the loops.  The sense signal modulates the intensity of the electron beam,
which is being swept, either vertically or horizontally, by the signal provided
by the respective loop.  The relative phase of the two signals is such that one
or other end of the fluorescent trace is blacked out, depending upon which of
the two lobes of the figure-of-eight loop characteristic is effective for a given
wave-direction.  The first experimental equipment, designed for surface
vessels, was already in operational use at the end of 1941, but the
development proceeded until 1944, when the equipment was adopted for use
at naval shore-stations, operating with an Adcock aerial system.  The paper
describes the latest design of the shipborne equipment and also discusses,
more generally, some of the problems of the twin-channel receiving technique
encountered during the development.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Author's abstract, formal literature, English






Radio Direction-Finding by the Cyclical Differential Measurement of
Phase
Title Text
Earp, C. W., and Godfrey, R. M.Author Text
JIEE, vol. 94, Part IIIA, pp. 705-721; March 1947.  See also Elec. Commun.,
vol. 26, pp. 52-75; March 1949.
Source Text
Keyword Text
This paper introduces a new general type of direction-finding and beacon
system in which an appreciable reduction of the usual site errors is achieved
by the use of aerial structures of wide aperture, the ambiguity normally
associated with such systems being resolved by the manner in which the
aerials are connected.  Practical forms of the new system generally consist of
a circularly disposed array of vertical aerials which are cyclically connected,
singly or in groups, by process of electronic communication to a receiving
device.  The basic principle can best be appreciated by considering a single
vertical aerial connected to a receiver and caused to move continuously along
a circular path in the horizontal plane at a uniform rate.  The motion of the
aerial would impose a phase modulation on any received signal, and the
horizontal direction of arrival of the signal could be determined if this
modulation could be related to the law of motion of the aerial.  Several types
of direction-finder using the same basic principle are possible; these are
outlined and classified.  The practical and theoretical advantages of the
system are discussed, and two direction-finders, one for use in the very-high-
frequency band, the other in the high-frequency band, are described.  The
paper is confined to an account of the more important aspects of the subject,
attention being paid to the fundamental requirements of the system and the
means whereby they are met in practice.  The mechanism whereby site
errors are suppressed is outlined, and a comparison with the orthodox
Adcock types of direction-finder is made, in which it is shown that, just as a
phase-modulation communication system has certain inherent superiorities
over an amplitude-modulation system, so the method of phase comparison
has similar advantages over other forms of direction finder.  (Author's abstract,







The Spectrum of Modulated PulsesTitle Text
Fitch, E.Author Text
JIEE, vol. 94, Part IIIA, pp. 556-564; March 1947.Source Text
Keyword Text
Some methods proposed for evaluating the spectra of modulated pulse trains
are discussed.  The basic pulse-frequency, -phase, -length and -amplitude
modulation systems are defined and the spectrum of a train of rectangular
pulses sinusoidally modulated in any one of these ways is derived.
Modulation by more than one tone is also considered.  It is shown that in
none of these methods is there any harmonic distortion or audio crosstalk.
An harmonic distortion arises from side-bands of harmonics of the pulse
repetition frequency, and graphs are given to illustrate its magnitude.  The
formulae are extended to cover non-rectangular pulses, and it is shown that
the distortions to be expected are practically the same as for rectangular
pulses.  The reproduction of transients is briefly examined.  It seems that
they suffer little distortion in form but that their timing is modified by the pulse
modulation, the maximum time-shift being half the pulse repetition period.











JIEE, vol. 94, Part IIIA, pp. 771-782; March 1947.Source Text
Keyword Text
A brief description of the nature of polarization error, and the historical
background of earlier work and measuring techniques, introduces the
instrumental problems associated with improving the performances of U-type
Adcock direction-finders, particularly on sites of poor conductivity.  An Army
transportable U-type Adcock direction-finder, having surface feeders and an
earthing system designed for speedy installation, was tested on a site of
good conductivity, and compared well with similar but more elaborate
systems, indicating a standard-wave error of only a few degrees.  A series of
tests on ground of abnormally low conductivity, over the frequency range 2-10
Mc/s, showed that a simple counterpoise of eight radial elements could have
an effectiveness comparable with that of elaborate earthing arrangements of a
more permanent nature.  Quantitative comparisons of the effects of various
earthing arrangements (buried feeders and extended earthing plates
associated with Marconi direction-finders Types DFG24/2 and DFG25) are
necessarily restricted to the small frequency range 2-5 Mc/s, on account of
limitations which prevent the local source from simulating plane (or natural)
wave conditions and also to enable a simple workable analysis, applicable
only to electrically small systems, to be used.  However, this lower region of
the high-frequency band is a part where reduction of polarization error is
particularly required.  The computed performance of a simple unscreened U-
Adcock direction-finder reveals that adding a feeder screen without adequate
earth return at its ends, can have a deleterious effect, but with care a fair
improvement over a closed loop (reduction in standard-wave error from 35 deg
to 20 deg) can be achieved on an exceptionally poor site.  On a good site the
performance of a U-Adcock direction-finder, even without feeder screens, is far
superior to a loop.  Tests on an average type of unfavorable site to be found in
this country, show that the use of an eight-radial counterpoise, which, on
average reduces polarization error by 4 to 1, results in a performance
comparable with that for a very good site.  Data available from polarization-
error measurements on a direction-finder with a large circular earth mat refer
only to limited measuring conditions and do not allow a strict comparison, but
general considerations a greater efficacy in reducing polarization error as
compared with an 8-wire radial system can be expected.  The present tests,
though limited, reveal fundamental points which would suggest that a layer of
Abstract Text
crushed coke might confer similar benefits to an earth mat.  The simplicity of
the counterpoise of eight long radials is such, however, that its use is
suggested for all but the best sites, so as to make performance less
dependent on weather, and because it facilitates the approach of an external
cable with a minimum of disturbance.  Even with the suggested coke layer its
use should still be beneficial.  (Author's abstract, formal literature, English





The Extension of Wireless Direction-Finding Techniques to Very High
Frequencies for Naval Use
Title Text
Griffith, R. M.Author Text
JIEE, vol. 94, Part IIIA, pp. 727-740; March 1947.Source Text
Keyword Text
During the war the subject of radio direction-finding was intensively studied
and expanded in many directions.  One of the most fruitful fields of research
was the extension of the methods already familiar in medium-frequency
practice to the highest practicable limits of frequency, and the development of
complementary techniques that would make accurate direction-finding
possible up to the highest frequencies in current use.  The apparatus
developed was required to be suitable for naval sea-going conditions.  These
imply difficult siting conditions and considerable mechanical strength to
withstand the effects of gun blast, vibration and swaying.  The paper
describes the methods adopted for the electrical design, and shows that
satisfactory direction-finders can generally be developed for ship-board use in
any frequency band.  (Author's abstract, formal literature, English






Japanese Radar Countermeasures, Equipment, Research and TacticsTitle Text
Haller, Donald E.Author Text
Air Technical Intelligence Review, No. F-IR-131-RE, Report No. 153, 11
December 1945, Headquarters Air Materiel Command, Wright Field, Dayton,
Ohio, report released March 1947.
Source Text
Keyword Text
The material discussed in this interview included the entire Japanese
countermeasures picture; equipment, research, tactics and intelligence.  The
interviewing officers concluded that Japanese countermeasures equipment
was at least three years behind ours; poor use of their scientific ability; no
coordination between scientific and operational sections of Army and Navy.
(Abstract written by Southwest Research Institute for purpose of this






The Accuracy of Sky-Wave Delay MeasurementsTitle Text
Harrod, K. W. G.Author Text
JIEE, vol. 94, Part IIIA, pp. 893-898; March 1947.Source Text
Keyword Text
The paper describes an experimental investigation of the limitations imposed
by the ionosphere upon the accuracy of sky-wave path-time measurements.
The measurements were made at intervals between August, 1942, and the
middle of 1944, covering the frequency range 2-16 Mc/s, and consisted of
observations at vertical incidence and at oblique incidence over ranges up to
6000 km.  The limiting accuracy of path-time measurement at vertical
incidence was found to be of the order of ± 5 µsec, while at oblique incidence
it was in the region of ± 10 to ± 20 µsec under normally favorable conditions.
The instrumental techniques involved in the various phases of the work are
briefly described, and the probable mechanism of the short-period variations
about the mean path-time is discussed.  (Author's abstract, formal literature,






Developments in H.F. Direction-Finder Shore Stations Using Adcock
Aerials
Title Text
Hatch, J. F.Author Text
JIEE, vol. 94, Part IIIA, pp. 683-692; March 1947.Source Text
Keyword Text
High-frequency direction-finders (operating on a frequency band of 1.5 to 30
Mc/s) have been used extensively during the war for shore station D/F
networks.  The aerial system employed has been almost exclusively the
buried-U Adcock type.  The main considerations for using this type of aerial
system were as follows:  (a) Small polarization error.  (b) Wide frequency-
band coverage.    Adequate sensitivity.  (d) Suitability for use either with
radiogoniometers or cathode-ray type direction-finders for rapid bearing
indication.  The main developments in H/F direction-finding have been in the
reduction of polarization error by the use of earth screens, and an attempt to
reduce phase interference effects by ray-separation technique.  Improved
methods have also been devised for aerial balancing and for compensating for
instrumental irregularities. In this connection an internal injection method has
been developed for checking the overall balance of aerials, feeders and
radiogoniometers, especially for use on sites where an external local
calibrating transmitter is unreliable.  Attention has been paid to improvements
in design of radiogoniometers, and instruments have been developed for
injecting calibrated voltage ratios into the field coils for laboratory checks of
instrumental performance.  A special type of local calibrating transmitter has
been developed which employs frequency modulation for rapid local
calibration checks and more especially for sense circuit calibrations.  This
has proved extremely useful in detecting minute aerial irregularities occurring
over narrow frequency bands.  An investigation has been carried out into the
operational performance of various D/F systems on all classes of traffic.  A
comparison has been made of the merits of visual and aural presentation and
their effect on accuracy, speed of operation, flexibility and simplicity of
maintenance.  The advantages of group station working are discussed, and
finally a type of instrument is described the design of which is based on the
results of operational statistics.  (Author's abstract, formal literature, English






Military Radio CommunicationsTitle Text
Hickman, J. B.Author Text
JIEE, vol. 94, Part IIIA, pp. 60-73; March 1947.Source Text
Keyword Text
The paper shows the importance and traces and development of radio
communication for the modern, highly mobile army.  It describes the principal
field radio equipments used in military communications and gives an account
of their essential qualities.  A description is given of the war-time efforts in
design and production on these types of radio equipment and the measure of
improvement achieved.  The paper gives the trend of design in modern military
radio equipment, showing the tendency to utilize very-high-frequency and
super-high-frequency transmission in substitution for high frequency for many
roles.  It also indicates that frequency modulation, television, facsimile and
integrated line and radio systems may form part of future development
projects for military communications.  (Author's abstract, formal literature,






Resume of V.H.F. Point-to-Point CommunicationTitle Text
Hollingurst, F., and Sowton, C. W.Author Text
JIEE, vol. 94, Part IIIA, pp. 115-130; March 1947.Source Text
Keyword Text
This paper outlines the development of VHF radio-telephone point-to-point
communication in Great Britain prior to 1939 and from 1939 to 1946, and
deals briefly with similar developments in other countries.  Consideration is
given to the many engineering aspects of the planning, provision and
operation of VHF radio links, with particular reference to current practice in
the British Post Office.  A typical multi-channel radio-telephone link is
described, and some special war-time applications of VHF transportable radio-
telephone equipment for point-to-point communication are mentioned.  The
paper concludes with some notes on possible future trends in the
development of short-distance point-to-point radio-communication.  (Author's














ABSTRACT NO. 1:  This direction finder uses two single-turn 28-centimeter
square vertical-coaxial-screened loops 146 centimeters apart, and the field
strength required for an arc of silence of ±5º is 20 microvolts per meter for a
vertically polarized ground wave between 30 and 100 Mc.  For high-angle
waves (e.g., from aircraft) it appears to be more accurate than the rotating H-
Adcock type provided that care is taken to eliminate errors due to loop
resonances.  A similar instrument using 92-centimeter loops 220 centimeters
apart to give increased sensitivity (4µV/m) at 30 Mc, is described briefly.  The
polarization errors introduced by calibrating with an elevated transmitter, so
close that the wave from it has appreciable curvature, is evaluated and
discussed.  ABSTRACT NO. 2:  The direction finder is for use with vertically
polarized waves in the frequency range 30-100 Mc/s.  The screened loops are
28 cm square and are mounted coaxially with a spacing of 1.57 m.  The
sensitivity of the system in conjunction with a spacing of 1.57 m.  The
sensitivity of the system in conjunction with a good receiver is such that a
field strength of 20µV/m is required for a silent swing of ±5º.  Means are
provided for selecting the required minima of the polar diagram.  Instrumental
errors tend to become excessive at the resonant frequencies of the aerial
system or its screen, but may be minimized by careful construction and
adjustment of the system.  Reciprocal error can be reduced to <½º at all
frequencies in the above range.  Errors measured with a local test transmitter
at an angle of elevation of 25º with a dipole aerial inclined at 60º to the vertical
have been compared with calculated errors due to wavefront curvature alone.
There were no instrumental polarization errors >2º in the range 30-100 Mc/s
under these test conditions.  (Abstract No. 1 - Science or engineering
abstract, Abstract No. 2 - Author's abstract, formal literature, English







Multi-Channel Radio-Frequency AmplifiersTitle Text
Jarvis, R. F. J., and Brockband, R. A.Author Text
JIEE, vol. 94, Part IIIA, pp. 389-397; March 1947.Source Text
Keyword Text
The economic advantages of wide-band multi-channel transmission either by
radio or high-frequency cable links were appreciated early in the war, and
systems of this type were developed on a wide scale.  The simultaneous
amplification of the channel signals without introducing noticeable distortion or
mutual interference presented highly specialized problems which were solved
economically in the majority of cases only by the use of negative feedback.
The most outstanding contribution to amplifier design during the period 1939-
1945 was the analysis by H.W. Bode of feedback amplifier networks which
established the design procedure on a firm logical basis.  No appreciable
improvement took place in valves for wide-band amplifiers up to 50 Mc/s, and
it would appear that a near-maximum amplifier performance is now being
obtained with existing valves so that the next major development might be
expected in the thermionic field.  Many different types of amplifier were
developed during the war period, usually to meet urgent specific demands,
and a representative selection is described briefly in the paper.  The examples
range from a highly stable (60-db feedback) 100-mW repeater for speech
channels on a coaxial cable, to a transmitter amplifier capable of feeding up
to 12 simultaneous 40-watt telegraph signals in the frequency band 3-8 or 8-
15 Mc/s direct into a rhombic aerial.  (Author's abstract, formal literature,






Semiautomatic Recorder for Radio Direction Finder CalibrationTitle Text
Keeran, R. V., and Fiske, P. E.Author Text
USN, NEL: 2; 13 March 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Mutual Radio Interference in H.M. ShipsTitle Text
Matthews, C., and Borrow, R. L. A.Author Text
JIEE, vol. 94, Part IIIA, pp. 418-426; March 1947.Source Text
Keyword Text
The purpose of this paper is to outline the subject of interference to and from
radio and radar installations in H.M. ships.  Interference caused by machine-
generated radio frequencies is not dealt with, as this type of interference is
not greatly different in ships from similar conditions elsewhere.  The general
principles involved in avoiding mutual interference caused by simultaneous
transmission and reception in the same ship have been well known for many
years, and these principles had been enforced in the design and installation of
radio equipments in H.M. ships prior to 1939.  During the war these principles
could not be maintained, owing to the necessity to fit commercial equipment,
and, with the coming of radar, interference became worse than anything
previously experienced.  To ameliorate these conditions without drastic re-
design of the offending equipment, various expedients had to be devised
which are here described.  (Author's abstract, formal literature, English






A Time-Multiplex Radio-Frequency Phase-Comparison Method for
Navigational Systems
Title Text
Mitchell, H. T., and Kilvington, T.Author Text
JIEE, vol. 94, Part IIIA, pp. 977-983; March 1947.Source Text
Keyword Text
A method of using time multiplex to provide a continuous wave navigational
aid is discussed theoretically.  The practicability of the system has been
demonstrated by the construction and experimental use of low-power
equipment.  The use of the scheme for various navigational problems is
discussed and the present program of development is outlined.  (Author's






Long-Distance Point-to-Point CommunicationTitle Text
Mumford, A. H.Author Text
JIEE, vol. 94, Part IIIA, pp. 23-43; March 1947.Source Text
Keyword Text
The paper outlines the expansion of the long-distance point-to-point system
during the war years and some of the advances in technique which have made
for more reliable communication.  The expansion of the network maintained
by the British Post Office, and the improved techniques introduced into its
point-to-point radio systems, are considered representative of the general
picture and are discussed, the more detailed discussion of the various
advances being left to the supporting papers.  The effect of the war on the
communication system is outlined, some of the problems and the methods of
solution are described, and an analysis is given of the several telegraph
systems.  The importance of precise frequency control is stressed and the
trends in design and performances achieved are quoted.  A brief analysis is
made of the rhombic and multi-element array, and the aerial-connecting
problems experienced both at large transmitting and receiving stations are
outlined.  Reference is made to the importance of ionospheric data
forecasting in the planning and operation of a long-distance network.  Finally,
an attempt has been made to outline future trends in terms of the world-wide
communication network.  (Author's abstract, formal literature, English






Direction of Arrival of Radio WavesTitle Text
no authorAuthor Text
4 pages; March, 1947.  Illinois University,  Electrical Engineering Research
Lab., Urbana, Illinois.
Source Text
angle of arrival, direction finding, radio waves, radio
frequency, NTISDODXD
Keyword Text






Patterson, C. C.Author Text
JIEE, vol. 94, Part IIIA, pp. 16-22; March 1947.Source Text
Keyword Text
This is a review on radio communications and contains brief mention of
navigational aids and direction finding developments in England during World
War II.  (Written for this publication by Southwest Research, formal literature,






Some Experiments on Conducting Screens for a U-Type Spaced-Aerial
Radio Direction-Finder in the Frequency Range 600 to 1200 Mc/s
Title Text
Pearce, R. R.Author Text




ABSTRACT NO. 1:  A simple direction finder was used to investigate the
effect of large earth screens.  A metal plate (or a λ/12 mesh of wire) not less
than 4λ in diameter was required to reduce the polarization error of the
direction finder to about 1º.  ABSTRACT NO. 2:  A description of a simple U-
type rotatable radio direction-finder, which was used to investigate the
improvement in performance of short-wave direction-finders obtained by the
use of large earth screens, and to determine the smallest ratio of screen-
size/wave-length for which the polarization errors were reduced to a
satisfactorily small value, 1 deg.  The screens were constructed of sheet
metal, wire netting and radial wires, and the results showed that, provided a
metal sheet was /</4λ in dia., polarization errors as small as 1 deg could be
attained.  For wire netting screens of the same diameter, a mesh size />/«λ
was required to attain this performance.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Source of abstract unknown, formal literature,







A Survey of the Problems Involved in the Provision of Radio Aids to
Marine Navigation
Title Text
Redgment, P. G.Author Text
JIEE, vol. 94, Part IIIA, pp. 1012-1015; March 1947.Source Text
Keyword Text
This paper endeavors to show how the mariner's requirements for a
navigational aid affect the design of such apparatus by the radio engineer.
The classification of requirements laid down at the International Meeting on
Radio Aids to Marine Navigation (London, March, 1946) are stated, and in the
following Sections the performance required from the various classes is
related to the radio frequency chosen, and to the design of the system.  The
method of presenting the information is next reviewed, and the special
problems encountered in marine navigation outlined.  The paper then
suggests other possible requirements that might modify those laid down at
I.M.R.A.M.N. and concludes with a brief review of the main problems facing
the designer of a radio navigational aid.  (Author's abstract, formal literature,






Very-Long-Wave Phase Differences between Spaced Aerial SystemsTitle Text
Redgment, P. G., and Watson, D. W.Author Text
JIEE, vol. 94, Part IIIA, pp. 1016-1022; March 1947.Source Text
Keyword Text
The paper describes some investigations into the propagation of very-low-
frequency radio waves, in which the variations of phase difference between
signals received at two points about ten wavelengths apart were measured.
Observations were made using two telegraph transmitters on frequencies of
17.2 kc/s and 18.4 kc/s at distances of 1030 km and 5650 km respectively;
propagation with ground wave predominate, sky wave only, and both sky and
ground wave, was observed.  Two sets of measurements were made at each
distance, to give an indication of seasonal variations.  The results indicated
that a navigational aid using these frequencies and a base line of about ten
wavelengths would give a probable error of equivalent bearing of less than 0.2
deg near the median line of the system at these distances, and probably at
most intermediate distances.  Larger variations which were observed at
certain times of the night appear to be due to the sunrise of sunset line
crossing the propagation path obliquely.  An analysis of the periodicity of
variations showed that observations would have to be averaged for a period of
the order of half an hour to gain any appreciable increase in accuracy.







An Analysis of the Performance of Multi-Aerial Adcock Direction-
Finding System
Title Text
Redgment, P. G., Struszynski, W., and Phillips, G. J.Author Text
JIEE, vol. 94, Part IIIA, pp. 751-761; March 1947.Source Text
Keyword Text
This paper presents a theoretical discussion of the performance of crossed
fixed-aerial Adcock direction-finder systems employing more than two aerial
pairs.  Comparison is made with the conventional four-aerial Adcock system,
with regard to both spacing error and sensitivity.  Improvements are obtained
by increasing the total number of aerials over the four of the conventional
Adcock system, so that, for a given accuracy, a gain may be achieved either
in frequency coverage or sensitivity, or in both together.  It is also shown that
an increase in the number of aerials above eight is of little practical
advantage, since the spacing for small errors approaches the absolute limit of
1.22λ.  A modified system, in which two aerials are connected in parallel to
replace each of the single vertical aerials, is also discussed.  This system
has a performance nearly as good as the fully symmetrical eight-aerial
system, and when used in conjunction with a twin-channel receiver it is
expected to give the better performance.  Finally it is shown that a star
connection of the aerials provides a correct sense signal, only when the aerial
spacing is less than 0.76λ.  (Author's abstract, formal literature, English






Fundamental Problems in Radio Direction Finding at High Frequencies
(3-30 Mc/s)
Title Text
Ross, M. A.Author Text
JIEE, vol. 94, Part IIIA, pp. 154-165; March 1947.Source Text
Keyword Text
The problems of direction-finding at high frequencies may be divided for
convenience into three groups, (a) those dealing with the instrument itself, (b)
those dealing with phenomena occurring in the course of propagation of the
waves, and   those concerned with the interpretation of the bearings once the
readings have been obtained.  As to the instrument, the basic type of high-
frequency direction-finder during the past decade has been the Adcock, using
spaced vertical aerials.  During the war years, attempts were made to improve
the performance of the simple Adcock direction-finder by the use of earth
mats or arrangements of radial counterpoise wires.  Some reduction of
polarization error on sites of low conductivity was thereby achieved.  There
were advances in bearing display, particularly in regard to instantaneous
direct-reading types, while improvements in design of components such as
receivers and goniometers have resulted in an all-round improvements in the
performance of high-frequency ground station direction-finders.  To overcome
the difficulties of polarization error inherent in Adcock-type direction-finders,
several types of practical spaced-loop direction-finders have been developed in
recent years.  These are all of the rotating coaxial-aerial type.  Future
improvements in instrumental design are likely to involve a departure from the
small-aperture, in which the direction of the wavefront is determined by
measurements made at widely separated points are forecast.  Reduction of
certain types of wave-interference errors, particularly those due to scattering,
is likely to be achieved.  Recent advances in knowledge of the propagation of
waves in the high-frequency band have been concerned chiefly with
ionospheric waves.  A good deal of information of a statistical nature
concerning the deviations suffered by these waves has been accumulated but
much still remains to be done, particularly as regards a study of the
characteristics and structure of the ionospheric irregularities causing
deviations.  During the war years various attempts to overcome some of the
difficulties encountered when dealing with ionospheric waves were made.  Of
these, the most important were the ray selection technique (involving
apparatus for the selection of a single ray component of a complex signal)
and the employment of groups or clusters of direction-finding stations in place
of single stations.  In the future, the use of instruments of large aperture is
likely to cause both of these techniques to be outmoded.  Once a bearing
Abstract Text
from a single direction-finding station or a group of bearings from a network of
direction-finding stations has been obtained, there arises the problem of
deciding what information is contained in the figures as to the true direction or
position of the transmitter.  This is the problem of interpretation and it is
essentially a statistical one.  There are at least two parts to the problem, (a)
to determine, a priori, the probable accuracy of the individual bearing or
bearings; and (b) with this information to determine the most probable location
of the transmitter, and establish areas within which there is a given probability
of finding the transmitter.  The first of these two problems is essentially the
more difficult, and though there have been attempts at a solution by various
schemes for "classifying" the bearings according to probable errors there is
still no fully satisfactory solution.  Given a solution of the first, the second
problem is mathematically simple, the solution being found in terms of the
principle of least squares.  In the future, the development of mechanical,
electronic or other devices which will carry out the necessary operations
automatically is likely to proceed.  (Author's abstract, formal literature,





Site and Path Errors in Short-Wave Direction-FindingTitle Text
Ross, W.Author Text




ABSTRACT NO. 1:  Measurements made with 4-aerial Adcock and portable
rotating H-type direction finders on sites chosen by visual inspection as good,
(i.e., flat and open over at least 1 km2) showed that the site or path errors
varied with the transmitter bearing, frequency (6-15 Mc.) and distance (50-600
meters and 3-16 km) in an entirely random manner through ± 30 and more for
the distance transmitters.  Ground-wave propagation was assumed
throughout.  Explanations are given, and it is concluded that a local
calibration for supplying a detailed correction curve to observed bearings is
not, in general, possible in the short-wave band, but may still be useful when
assessing the over-all reliability of a particular installation.  ABSTRACT NO.
2:  Deals with the results of investigations into the errors observed on
wavelengths of 20-50 m.  The errors observed on a transmitter at a distance of
several miles vary rapidly and erratically with azimuth, wavelength and
distance.  In some cases a change of bearing of 2-3 deg. has accompanied a
change in azimuth of 0.5 deg. or a change of wavelength of only 1%.  For two
different sites the average numerical error and the (statistical) probable error
were roughly proportional to the wavelength.  For one site, the probable error
on a wavelength of 50 m was 1.7 deg. and on 30 m, 0.8 deg.  A hypothesis is
submitted to explain these results on an assumption that the errors are due
to reradiation from a large number of reflectors scattered at random over a
considerable area around the direction-finder.  The implications of such a
theory are discussed, and it is deduced that for average sites the probable
error has a max. value at about 100-150 m.  Tests carried out with a portable
direction-finder show that even on apparently ideal sites the local errors are
not always negligible.  (Abstract No. 1 and 2 - Source of abstract unknown,














ABSTRACT NO. 1:  The instrument is of the rotating type and uses two single-
turn 1-meter square vertical coaxial screened loops 3 meters apart.  The field
strength required for an arc of silence of ± 5º varies from 1.5 to 4 microvolts
per meter for a vertically polarized ground wave between 3 and 15 Mc. The
instrument is particularly useful for taking bearings on steeply incident
ionospheric waves, where Adcock direction finders are very inaccurate.  The
polarization error which may be introduced by the essentially nonuniform
current distribution along loops is analyzed and discussed.  Examples of site
errors reducing the accuracy of the instrument are given.  ABSTRACT NO. 2:
Discusses the principles of design of spaced-loop radio direction-finders and
describes a practical instrument embodying these principles.  The
dimensions of the model are:  size of loops, 1 m square; spacing between
loops, 3 m.  It was designed for the most useful frequency, 3-15 Mc/s.  The
sensitivity of the instrument is such that for an arc of silence />/± 5 deg, the
required field strength, for a ground wave varies from 1.5 to 4µV/m throughout
the range.  The D/F is provided with means of determining the sense of the
bearing, operating on novel principles.  To obtain high accuracy, care must be
taken that the local surroundings of the aerials do not contain features
capable of introducing errors and particular attention must be paid to the
proper disposition of power or telephone cables.  The effects of the essentially
nonuniform character of the current distribution in loop aerials are considered.
(Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - IRE or IEEE






Discussion on 'Direction-Finding', at the Radiocommunication
Convention, 27th March, 1947
Title Text
Ross, W., and OthersAuthor Text
JIEE, vol. 94, Part IIIA, pp. 867-870; March 1947.Source Text
Keyword Text
Four pages of discussion on paper by Ross concerning various aspects of
World War II Radio direction finding including D/F fixes, grouping of HF D/F's,
transmitter location, wide aperture D/F, Doppler D/F, Wullenweber D/F, time
averaging, short transmissions, re-radiation, ship calibration, U-boat location,
German War strategy and other subjects.  (Written for this publication by







Cathode-Ray Presentation of Three-Dimensional DataTitle Text
Schmitt, Otto H.Author Text
Report No. 931-1, Airborne Instruments Laboratory, Inc., Mineola, New York,
March 1947.  (Paper presented at the national convention of the Institute of
Radio Engineers, 3 March 1947.)
Source Text
Keyword Text
It is the purpose of this report to point out how easily the underlying principles
of projective and perspective drawing and of stereoscopic photography can be
applied to cathode-ray presentation so as to convert raw electrical data
directly into vividly recognizable three-dimensional pictures.  The paper also
suggests that antennas could be designed using this system to present a
whole three-dimensional antenna radiation pattern visible in space, to be
examined from any direction at will.  The author also proposes the use of the
system for exploration of electrostatic or magnetic fields.  The probe would be
moved about in the field and a "vector" on the oscilloscope screen would point
out the direction and magnitude of the field at successive positions.  (Abstract
written by Southwest Research Institute for purpose of this publication,






Some Developments in Commercial Point-to-Point RadiotelegraphyTitle Text
Smale, J. A.Author Text
JIEE, vol. 94, Part IIIA, pp. 345-367; March 1947.Source Text
Keyword Text
Developments in point-to-point radiotelegraphy have been concerned chiefly
with the improvement of reliability to facilitate the introduction of time-division
multiplex systems using direct-printing equipment, and to ensure continuous
communication over difficult circuits such as those to the antipodes.
Methods of reception using frequency-shift keying are discussed in relation to
distortion, interference and multi-path effects; figures are given for the results
of tests with this system compared with those of the on/off keying system.  In
one case, the lost capacity due to poor radio conditions was reduced by
39%.  Radiotelegraph relays are described which cover interruption of
direction communication, and charts are included to show the receiver of lost
time.  Owing to the introduction of radio relay stations at Barbados and
Colombo, the periods when no communication is possible between this
country and Australia have been reduced to negligible proportions.  The
effects of ionospheric disturbances on the London-Montreal route have also
been greatly reduced by the use of radio relay stations at Ascension and
Barbados; the station at Ascension has been in use since 1939.  Equivalent
phase modulation of short-wave transmitters is discussed or use with long-
distance facsimile circuits.  Concerning aerials, the development of horizontal-
dipole receiving arrays to augment the vertical broadside-beam array, is dealt
with; also a review of wideband coupling devices for coupling balanced aerials
to coaxial feeders.  Mention is made of the advantages of remotely controlled
and unattended radio transmitters in reducing congestion on radio-station
sites and in minimizing personnel.  The paper also deals with telegraph
printing systems; the double-current cable-code system is described, and
compared with 5- and 7- unit systems for undetectable errors and flexibility of
operation.  A frequency-modulated VF system for the control of radio stations
is described, the paper contains a description of a high-speed photo-electric
morse transmitter and an electronic keying device.  (Author's abstract, formal






The Use of Earth Mats to Reduce the Polarization Error of U-Type
Adcock Direction-Finders
Title Text
Smith-Rose, R. L., and Ross, W.Author Text




ABSTRACT NO. 1:  Polarization errors introduced by the buried horizontal
feeders of a 4-aerial U-type Adcock direction finder were found to be greatly
reduced between 3 and 10 Mc. by an earthed wire mat of 0.6-meter square
mesh 31 meters in diameter (about 5 times the aerial spacing) laid
symmetrically around the aerial system on or near the ground.  Earthing the
mat was found to be essential; on high-conductivity ground direct earth
connections could be used, but on low-conductivity ground it was necessary
to connect sets of radial-wire extension of various lengths to the mat, each
set resonating roughly independently of the others to provide a low-impedance
path to earth for the periphery of the mat at various frequencies between 3 and
10 Mc.  Provided that the feeders were not too large in diameter and were
bounded to the mat, it was found unnecessary to bury them.  The polarization
error, besides being considerably reduced, should be more independent of
weather conditions and therefore more accurately predictable.  ABSTRACT
NO. 2:  The error arises from signal voltages introduced by the horizontally
polarized component of the incident wave, when the feeders are in or upon
ground of low conductivity.  An earth mat 31 m dia. makes little difference on
highly conductive ground.  By adding radial wires of 3 lengths resonating at 3
points within the band a significant improvement is obtained; even on ground
of very low conductivity accurate bearings are then obtained.  (Abstract No. 1 -
 Univ. of Illinois abstract, Abstract No. 2 - Source of abstract unknown, formal






Statistical Theory of d.f. FixingTitle Text
Stansfield, R. G.Author Text
JIEE, vol. 94, Part IIIA, no. 15, pp. 762-770; March 1947.Source Text
Keyword Text
Deals with the location of an object of unknown position, on which bearings
are taken from two or more stations whose positions are known, and provides
solutions to the two problems:  (a) Given a set of bearings, what is the most
probably position of the object?  (b) How far from the true position is the
position indicated by the "fix" likely to be?  Diagrams show the results of
applying the theory to practical cases.  It is shown that, subject to certain
qualifications, reliability of a "fix" does not depend on the size of the particular
"cocked hat" from which it is derived.  It is proposed that the reciprocal of the
rms error expected in the position of the "fix" should be adopted as the
conventional standard quantity for measuring the reliability of a "fix".  (Author's






An Investigation of Symmetrical Screened Transformers for H.F. Radio
Direction-Finders
Title Text
Struszynski, W., and Marshall, J. H.Author Text
JIEE, vol. 94, Part IIIA, pp. 857-867; March 1947.Source Text
Keyword Text
The purpose of a symmetrical screened transformer for application to H/F
direction-finding is pointed out, and the requirements are stated.  Equivalent
circuit theory for symmetrical screened transformers is given, and the
symmetry factor defined.  Methods of balancing are described.  Experimental
evidence in support of the theory is provided, and the principles of mechanical
design are discussed.  Results of measurements of the symmetry factor on
two typical transformers are given... In rf technique, especially in direction-
finding, it is often necessary to couple a balanced circuit (such as a balanced
aerial or transmission line) to an unbalanced circuit, in such a way that the
following conditions are satisfied:  (a) the "symmetry" of the balances circuit
is maintained.  (b) The transfer of energy of "antenna currents" (see Fig. 1)
from the balanced primary circuit to the secondary is as small as possible.
The transformer to be used for this purpose should have an electrostatic
screen, and be constructed in a symmetrical manner.  Such a transformer will
be referred to in this paper as a "symmetrical screened transformer is also
used to couple two balanced circuits so as to satisfy condition (b).  An
electrical circuit is balanced if it can be considered as being composed of two
electrically identical parts, connected between the mid-points of input and
output.  This electrical identity is characterized by the fact that, between any
two points the one part of the circuit, there is the same impedance as
between the two corresponding points of the other part.  This applies also to
the impedances to earth from corresponding points of each part.  A balanced
circuit can be energized in two ways:  (a) By a "loop emf" producing "loop
currents," whose phases differ by 180º at corresponding points of the two
parts of the circuits.  The voltage distribution at any frequency is then such
that corresponding points of the two parts of the circuit have equal and
opposite potentials to earth, and the mid-points of the input and output
elements of the circuit are at earth potential.  (b) By an "antenna emf"
producing "antenna currents" which are of the same phase at corresponding
points of the two parts of the circuits.  The voltage distribution at any
frequency is therefore such that corresponding points of the two parts of the
circuit have the same potential.  The mid-point of input and output may, if not
earthed, have a certain potential to earth.  (Author's abstract, formal literature,
Abstract Text





Correction to: 'The Compensated-Loop Direction Finder'Title Text
Terman, F. E., and Pettit, J. M.Author Text
Proc. IRE, vol. 35, p. 269; March 1947.Source Text
Keyword Text
Joseph M. Pettit has drawn attention to the editors of certain mathematical
errors appearing in the original article and amends them in this issue.  See:
Original Abstract No. 2290.  (Written for this publication by Southwest







The Influence of Wave Propagation on the Planning of Short-Wave
Communication
Title Text
Tremellen, K. W., and Cox, J. W.Author Text
JIEE, vol. 94, Part IIIA, pp. 200-219; March 1947.Source Text
Keyword Text
This paper deals with the path from transmitter to receiver as it affects
communication on frequencies of 2-30 Mc/s, and describes the wartime
practice of the Interservices Ionosphere Bureau (I.S.I.B.).  In this band the
chief factor is the ionosphere.  Methods of exploration of the ionosphere are
discussed, especially with regard to obtaining data applicable to
communications.  Mention is made of the great expansion in the number of
ionosphere observatories during the war, and on the basis of this new
knowledge, methods of predicting ionosphere characteristics are described,
with examples.  From a communication point of view, a transmission path via
the ionosphere behaves as a band-pass filter introducing noise and distortion
as well as attenuation, and modern methods of calculating the frequency
limits and the properties in the pass-band are given, with typical examples.
Predictions are made for mean values, and deviations from the mean are also
considered, including the effects of magnetic storms.  The war-time service of
prediction of magnetic storms, given by the authors from I.S.I.B., is described
in outline.  Attention is directed to some of the main points in need of further
elucidation, such as attenuation and noise, and the method of production of
the ionosphere.  (Author's abstract, formal literature, English






Airborne Automatic Direction-FindersTitle Text
Umpleby, K. F.Author Text
JIEE, Part IIIA, vol. 94, no. 15, pp. 693-704; March 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  Discussion of the general principles of direction finders
which automatically rotate their loops to the null position; three such systems
are described.  The American AN/ARN7 radio compass uses an iron-cored
loop which is driven by a 2-phase motor supplied from a saturable-core
transformer.  The saturation is controlled through thyratrons, by the receiver
output.  The German Peilgerat VI system also uses an iron-cored loop, driven
by a dc motor which is controlled, through a Ward-Leonard system and a
vibrator rectifier, by the receiver output.  In the Royal Aircraft Establishment
(R.A.E.) direction finder now being developed, the iron-cored loop is driven,
through a differential gear, by two continuously running motors.  The loop is
rotated when the motor speeds differ; static friction is thus eliminated.
ABSTRACT NO. 2:  Discusses the use, in aircraft, of automatic direct ion -
finders of the switched-cardioid type.  Operating principles are described, and
the underlying design considerations are dealt with.  Representative examples
of German and American origin, used widely during the war, are described,
and reference is made to a new equipment being developed.  ABSTRACT NO.
3:  The paper is concerned with the use, in aircraft, of automatic direction
finders of the switched-cardioid type.  Operating principles are described, and
the underlying design considerations are dealt with.  Representative examples
of German and American origin, used widely during the war, are described,
and reference is made to a new equipment being developed.  A section is
devoted to new developments in connection with iron cored loops, and
cathode followers for coupling the loop to the receiver.  The more general
aspects of continuous-wave (C.W.) direction-finding are treated only to the
extent necessary to ensure completeness.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Source of abstract unknown, Abstract No. 3 -







Discussion on C.W. Navigational AidsTitle Text
Whelpton, R. V., and OthersAuthor Text
JIEE, vol. 94, Part IIIA, pp. 1022-1030; March 1947.Source Text
Keyword Text
A lengthy discussion on referenced papers by Whelpton and Redgment
pertaining to C.W. navigational aids.  It includes comments on direction
finding.  (Written for this publication by Southwest Research, formal literature,






The Development of C.W. Radio Navigation Aids, with Particular
Reference to Long-Range Operation
Title Text
Whelpton, R. V., and Redgment, P. G.Author Text
JIEE, vol. 94, Part IIIA, pp. 244-254; March 1947.Source Text
Keyword Text
The paper analyses the factors which affect the reliability and accuracy of
radio aids to navigation at long ranges.  After a brief discussion of the
propagation of radio waves likely to be useful for this purpose and some
suggestions regarding the best choice of frequency, brief descriptions of
various techniques for position fixing with the help of radio waves are given.
Pulse modulator is not discussed, except in the final Section of the paper
which gives the authors' views of the advantages and disadvantages of all
known radio navigation system with particular reference to long-range







Bibliography of British Reports on Radio Navigation and Direction-
Finding Beaconry and Identification
Title Text
AnonymousAuthor Text
Ministry of Aircraft Production; British Commonwealth Scientific Office,
Washington, D. C., Report No. 100-8-355/47; April 1947.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio - Countermeasures - Comparative Intercept Effectiveness of DBM-1
Direction Finder Collectors and Search Antennas AT-37/APT and AS-
26/APR-2, Final Report on - Problem S1063T-C - Radio Division II
Title Text
AnonymousAuthor Text
USN, NRL Letter Report No. C-S67/69(1245C)C-1240-34/47; 3 April 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report on Study of Electronic Direction Finding TechniquesTitle Text
Arditi, M., Capan, N., and De Rosa, L.Author Text
Federal Telecommunications Laboratory, Nutley, New Jersey, Progress
Reports No. 1 through 5; August 1946 to April 1947.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Doppler Determination of PositionTitle Text
Garfinkel, BorisAuthor Text
Ballistic Research Laboratories, Aberdeen Proving Ground, Maryland, Report
No. 638; DDC No. AD 800 519; 11 April 1947.
Source Text
Keyword Text
The problem of determining the position of a missile from three simultaneous
radio-doppler observations has been treated by S. Kusaka.  A new method of
solution described here shortens the computations and improves the
accuracy of the results.  (Author's abstract, technical report, English










Army Air Force; Translation (T-2) No. 1090; ZWB FB 732, Translation.  See
also Department of Commerce PB L19981-T; April 1947.
Source Text
Keyword Text
This is a translation of original document contained in file, Department of
Commerce Publication PB19981.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published







Radio - Direction Finders - Model DAU Loop - Type Test of, Radio Div. IITitle Text
Harris, F.Author Text
USN, NRL Letter Report No. 1240-55/47 S67/69; 28 April 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Basic Investigations on the Question of Frequency Direction FindingTitle Text
Kaule, H.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Source Distribution Functions for Small High Gain AntennasTitle Text
Laemmel, ArthurAuthor Text
Report No.  R-137-47, PIB-88, Contract No. WLENG, W28-099-ac-146,
Microwave Research Institute, Polytechnic Institute of Brooklyn, Brooklyn,
NY, 4 April 1947.
Source Text
Keyword Text
A method is given for finding a source distribution function which will result in
an arbitrarily large gain over an isotropic radiator and which at the same time
is contained within an arbitrarily small region.  Some of the practical
difficulties in applying this mathematical result to an actual physical antenna







Investigation of Site Requirements for Very-High-Frequency Radio
Ranges
Title Text
Lee, J. M., Lahr, B. M., and Palmer, R. G.Author Text




Results of extensive flight tests on two course visual radio range operating on
frequency of 125.4 mc; objective was to determine effect of buildings, trees
and telephone or power lines on range courses and to establish from these
results, site requirements for future installations.  (Science or engineering
abstract, technical report including miscellaneous government published







Safety in Air - User's View on Radio AidsTitle Text
Mc Gillivary, J. A.Author Text
Wireless World, vol. 53, no. 4, pp. 146-149; 4 April 1947.Source Text
Keyword Text
Brief review and evaluation of various systems proposed and in use for
facilitating air navigation; notes include Decca System, Consol, Loran, Gee,
O.R.B.  (Omni-directional Radio Beacon), B.A.B.S. (Beam Approach Beacon
System), S.B.A. (Standard Beam Approach), and I.L.S. (Instrument Landing
System), as well as various combinations of these.  (Science or engineering







Bibliography of NRL Published Reports October 1933 - March 1947.
Supplement No. 1, April 1947 to February 1948.  Supplement No. 2,
February 1948 to September 1948
Title Text
Naval Research LaboratoryAuthor Text
NRL Report 3085; 1 April 1947.Source Text
Keyword Text
The Bibliography of Naval Research Laboratory Reports lists chronologically
all scientific and technical published and bound reports issued by the
Laboratory.  The number, title of the report, and its classification are included.
 The first published and bound NRL report, dated 2 October 1933, was
arbitrarily given the number 1000.  To date the number of such reports issued
has reached 3069.  In numbering each report a preceding letter was assigned
to indicate the scientific division in which the report was prepared.  The key to
these letter identifications is as follows:  (B) - Interior Communications, (E) -
Electricity, (H) - Heat and Light (now Optics), (M) - Metallurgy, (O) - Ordance
(now Physics), (P) - Physical Chemistry (now Chemistry), (R) - Radio, (S) -
Sound, (V) - Shock and Vibration.  A complete file of these reports is
maintained at the Laboratory but the supply of most of the reports published
prior to 1940 is temporarily exhausted.  Attention may be called to the fact
that this first publication of the Bibliography, while reasonably complete, is a
preliminary compilation, and intended for the convenience of the Laboratory
personnel until a more finished listing can be published.  In the matter of
declassification of reports, it is believed that all such changes to date are
included.  A number of reports, however, are presently under consideration for
declassification, and other reviews will be undertaken in the future.  (Author's
abstract, technical report including miscellaneous government published







Ockenden, C. V.Author Text
Met. Mag., vol. 76, pp. 78-84; April 1947.Source Text
Keyword Text
With four stations operating cathode-ray-tube direction-finding equipment at a
frequency of about 10 kc, the British Meteorological Office is able to hear and
locate thunderstorms at distances up to 1,000 to 1,500 miles.  The equipment
is briefly discussed, and results for certain specific days are correlated with
other synoptic information.  (Science or engineering abstract, trade journal,






Recent Theories of the Aerial:  Part 4Title Text
Roubine, E.Author Text
Onde Elec., vol. 27, pp. 160-169; April 1947.Source Text
Keyword Text
Outlines are given of a symbolic method for the integration of the Hallen
equation and of the methods of King, Blake, and Harrison, and also of the
modifications of Hallen's theory suggested by Miss Gray in 1944.  It is
impossible to determine the best of the theories, owing to the difficulty of
measuring input impedance accurately.  (Univ. of Illinois abstract and Written
for this publication by Southwest Research, formal literature, French






Radio-Wave Propagation Research in the Department of Scientific and
Industrial Research During the Years 1937-46
Title Text
Smith-Rose, R. L.Author Text
JIEE, vol. 94, part IIIA, no. 16, March and April 1947.Source Text
Keyword Text
The fundamental study of the propagation of radio waves has formed an
important part of the program of the Radio Research Board, which was
established under the Department of Scientific and Industrial Research in
1920.  The object of the present paper is to survey the progress made in this
field during the decade ending in 1946, and to indicate the manner in which
the investigations concerned have been developed to meet the requirements
of those responsible for applying radio waves to various practical uses.  The
researches described cover the radio-frequency spectrum from about 10 kc/s
up to 50,000 Mc/s or more.  They deal with the transmission of radio waves
along the surface of the earth, and illustrate the manner in which this
transmission is influenced by the electrical properties of the ground and the
curvature of the earth and by the corresponding properties and slopes of
natural and man-made  protuberances on the ground.  The characteristics of
the ionosphere have been studied intensively for over twenty years, and during
the past decade considerable advance has been made in our knowledge of
this region of the atmosphere and of the manner in which radio waves are
propagated through it.  With the advance of radio technique and developments
to shorter and shorter wavelengths, it has become clear that wave propagation
in the lower atmosphere is greatly affected by the vertical gradient of the
temperature and humidity of the air; the associated phenomena have been
studied directly, and, in addition, the electrical properties of the constituents
of the atmosphere, solid, liquid and gaseous, have been determined at the
very high radio frequencies relevant to this portion of the investigation.  Finally,
the important part played by radio noise of either atmospheric or
extraterrestrial origin has been studied with a view to understanding more
clearly the manner and circumstances in which such noise can either
influence the successful transmission of intelligence by radio waves, or
provide a means of increasing our knowledge of such phenomena as hose
associated with thunderstorms and activity on the surface of the sun.  This
survey attempts to show what an important part of the study of wave
propagation plays in numerous applications of radio technique, and
demonstrates that there is still much further work tot be done before the full
requirements of those using the technique can be met in a satisfactory
manner.  (Abstract taken from author's summary, proceedings, English
Abstract Text





Radiation Energy and Ground Absorption of Dipole AntennasTitle Text
Sommerfeld, A., and Renner, F.Author Text
Air Material Command T-2 Report No. F-TS-1071-RE; April 1947.Source Text
Keyword Text
The various factors that affect the total strength of radio waves radiated from a
Hertz antenna, either vertical or horizontal, are mathematically presented.
Relationship between total energy value of the antenna system and elevation
above ground are conveniently expressed by general formulas and are
graphically explained.  Practical radiation problems dealing with vertical
dipoles are solved by means of simple functions without applying Bessel
functions.  The effect of refraction and reflection upon radiation is considered
in calculations.  The conducting properties of the ground have a direct bearing
on the strength of the waves.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






Decca Navigator SystemTitle Text
Toller-Bond, D. H.Author Text
Naut. Gaz., vol. 141, no. 4, pp. 17-23, 35; 4 April 1947.Source Text
Keyword Text
Originally conceived by William O'Brien, Chicago engineer, system was
developed during the World War II by Decca Navigator Co., London, in
conjunction with British Admiralty, and used for first time in Normandy
invasion; technical consideration of system which has range of 600 mi by day
and 300 mi by night.  (Science or engineering abstract, trade journal, English






Experimental Reflection Coefficients for the E-Layer: Analysis  of
Experimental Resultant Skywave Fields into Modes
Title Text
Vandivere, E. F., Fine, H., Light, L., Waters, G. L., Deitz,
J.
Author Text
Technical Report:  Report  TID-2.5.5, 18 pages; April, 1947.  Authors
employed:  Federal Communications Commission, Engineering Department,
Washington, D. C.
Source Text
ionospheric propagation, radio waves, electromagnetic
wave  reflections, ionosphere, antenna radiation
patterns, radio  fields, angle of arrival, statistical
analysis, experimental  data, graphics
Keyword Text
The report (PB-166 692) `General Statistics for Skywave  Propagation'
outlines a statistical theory which culminates in  an equation. This equation is
in a form suitable for the  analysis of experimental skywave curves for the
implicit  E-layer reflection coefficients.  It is the object of this  report to
perform such an analysis on the assumption that  F-layer propagation has







A Portable Direction Finding ReceiverTitle Text
Watson, J. M. S.Author Text
R.S.G.B. Bull., vol. 22, pp. 161-164; April 1947.Source Text
Keyword Text
Describes equipment for operation in the 1.7 Mc. Band.  (Written for this
publication by Southwest Research, formal literature, English language,






High-Frequency Direction-Finding Measurements of Reradiation on
Board Ship due to the Hull
Title Text
Whipple, R. T. P.Author Text
JIEE, vol. 94, Part IIIA, no. 11, Proceedings at the Radio communication
Convention,  p. 168; March and April 1947.
Source Text
Keyword Text
In order to obtain information about the nature of reradiation in a ship, and its
effect on h.f. direction-finding, some trials were carried out on the
experimental sloop, H.M.S. Saltburn.  In these trials an investigation was
made of the effect of eddy currents induced in the hull.  This was done by
examining the reception polar diagram of the athwart ships loop, since this
loop should be unaffected by vertical  currents induced in masts in the fore-
and-aft plant.  It was found that at 10 Mc/s the observed polar diagram could
be explained on the assumption that an eddy current was induced in the hull
at a mean distance of 7·6 m forward of the D.F. loops.  (Author's abstract,






The War in the EtherTitle Text
Addison, E. B.Author Text
Jour. Roy. Aero. Soc., vol. 51, pp. 425-436: Disc., pp. 436-439; May 1947.Source Text
Keyword Text
A lecture dealing mainly with the use of radio as a weapon, and the tactics
evolved to use it in the defense of Britain and in the protection of our bombers
when attacking targets in enemy territory.  (Univ. of Illinois abstract, formal






Complete Mechanical Description of a German Training Device for
Navigation by Radio Direction Finding Apparatus
Title Text
AnonymousAuthor Text
U.S. Office of Naval Research, Sands Point Laboratory, Port Washington,
New York.  See Department of Commerce PB92170; May 1947.
Source Text
Keyword Text
Report contains 32 pages including diagrams and drawings.  Subjects
covered in report are German radio direction finders and navigation training
devices among other related items.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published







Service Test of AN/ARN-6 Radio CompassTitle Text
AnonymousAuthor Text
Army Air Force, Elgin Field, Report No. E-45-48; 13 May 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Design Values for Loop-Antenna Input CircuitsTitle Text
Browder, J. E., and Young, V. J.Author Text
Proc. IRE, vol. 35, pp. 519-525; May 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  A theoretical treatment of the problem leading up to
formulas and charts for the choice of inductances, Q values and coupling
coefficients of loop-aerial coupling transformers for obtaining optimum signal-
to-noise ratio.  The case of cable connection of the loop to the receiver is also
considered.  ABSTRACT NO. 2:  Design formulae and charts for the choice of
inductances, Q's, and coupling coefficients of loop-aerial coupling
transformers are given on the basis of signal/noise characteristics.  A method
of determining these values when a cable or other primary capacitance is
present is given.  (Abstract No. 1 - Source of abstract unknown, Abstract No.
2 - IRE or IEEE abstract, formal literature, English language/USA abstract,






Partially-Screened Open AerialsTitle Text
Burgess, R. E.Author Text
Wireless Eng., vol. 24, pp. 145-149; May 1947.Source Text
Keyword Text
A simple approximate theory based on the transmission-line equations is
developed for an open aerial, a portion of which is enclosed in a concentric
conducting screen.  The voltage and current distributions in the transmitting
case are deduced.  From these the effective heights of the "screened" and
unscreened portions of the aerial are calculated and it is found that as the
length of the unscreened portions increases so the effective height of the
screen portion tends to equality with its length, as was first demonstrated
experimentally by Smith-Rose and Barfield.  The susceptance of the aerial is
calculated on the assumption of no losses and it is found that the anti-
resonant frequencies are displaced by the presence of the screens while the
resonant frequencies occur when the length of the inner conductor or of the
screen is equal to an odd number of quarter-wavelengths.  A simple equivalent
circuit is given for an aerial which is short compared with the wavelengths.







Impedance Measurement on Transmission LinesTitle Text
King, D. D.Author Text
Proc. IRE, vol. 35, pp. 509-514; May 1947.Source Text
Keyword Text
A derivation of the formulas available for the measurement of terminal
impedances on transmission lines is given in terms of hyperbolic functions.
The accuracy and usefulness of a number of different methods are
considered.  Results are obtained in a form suitable for convenient application
to practical measuring problems involving standing-wave and resonance-curve
methods.  (Author's abstract, formal literature, English language/USA






Flush-Mounted ADF Loop and Sense AntennaTitle Text
Lorenz, L.Author Text
Industrial Electronics Research, Incorporated, Detroit, Michigan, Report No. N-
1200-2; 21 May 1947.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










U. S. Army Air Force, Translation No. F-TS-1120-RE; May 1947.Source Text
Keyword Text
ABSTRACT NO 1:  A translation from the original treatise written probably in
German in July 1941.  The report consists of eight pages of design notes on
an antenna with uniform output impedance over a broad band and an
adjustable radiation pattern.  ABSTRACT NO. 2:  The designing of a funnel-
shaped antenna with equal input impedance over a broad band was
undertaken.  The design of the antenna is described and its operation
explained.  With funnel-shaped radiators, amplitude distribution in the mouth
of the horn is not constant, but approximately sinusoidal.  Theory and
experiment show that side lobes of the radiation pattern become very small.
In general, the transmitter will work the antenna by means of a line.  A
rectangular wave guide may be conveniently used.  One dimension of its
cross section is to be a little smaller than half the smallest wavelength
applied, the perpendicular dimension about 0.7 times the longest wavelength.
The transition from line to funnel must be tapered a "rounding radius" of about
three wavelengths.  The greatest advantage of the given design is that it is not
critical.  (Abstract No. 1 - Written for this publication by Southwest Research,
Abstract No. 2 - Science or engineering abstract, technical report including
miscellaneous government published material, English language/German






Bibliography of Scientific and Industrial ReportsTitle Text
AnonymousAuthor Text
U.S. Department of Commerce, vol. 5; 4 April to 27 June 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Direction Finding - Technical Evaluation and Type Test of Model
DBF-1 Radio Direction Finding Equipment - Final Report on Problem
39R55-04(S1376) - Radio Division II
Title Text
AnonymousAuthor Text
USN, NRL Letter Report No. S67/69(1245 MJS) 1240-45/47; 5 June 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






DF Station Marconi DFP5 General DescriptionTitle Text
AnonymousAuthor Text
Directorate of Mechanical Engineering, War Office, (British)




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Antenna Research and DevelopmentTitle Text
AnonymousAuthor Text
Interim Engineering Report for Quarterly Period ending 30 April 1947, Contract
No. W 33-038 ac-16520 (17380), Report No. 301-1, The Antenna Laboratory,
Department of Electrical Engineering, The Ohio State University Research
Foundation, Columbus, Ohio, 30 June 1947.
Source Text
Keyword Text
This report is divided into five sections as follows:  (1) High Frequency
Impedance Measurements:  The investigation was made for the purpose of
developing apparatus and techniques to measure full scale and model
impedances as required.  (2) The Patterns of Antennas Mounted Near Elliptic
Cylinders: A theoretical and experimental study has been made of the effect
of a perfectly conducting elliptic cylinder on the patterns of antennas located
near it.  The study was made for the purpose of providing antennas of known
patterns for use as standards in testing the accuracy of model antenna
pattern measurement techniques.  (3) Accuracy of Antenna Model
Measurements: In this period, the work on pattern measurement techniques
has been devoted to experimental studies of various model measuring
methods and the comparison of experimental data to calculated data.  This
has been pursued to verify the accuracy of antenna model measurements.  A
study of gain measuring techniques has been in progress and the
development program of gain measuring equipment has been considered.  (4)
Investigation of Transmitting Antennas for Illumination of Models: The
development is here undertaken of a series of transmitting antennas which will
generate a plane electromagnetic field in the vicinity of a model bearing an
antenna and whose frequency range lies between 500 mc (60 cm) and 24,000
mc (1.25 cm).  These antennas must have the common characteristics of a
unidirectional pattern.  They must be sharp enough to prevent reflection or re-
radiation from interfering with the main lobe pattern due to surrounding
objects, and broad enough to illuminate the model uniformly.  Three general
types of antennas which had the required unidirectional characteristics were
investigated.  They are designated as paraboloidal reflectors, rectangular
horns, and corner reflectors.  (5)  Phase Measurements:  One of the
requirements for measuring a pattern of an antenna model is that the phase
fronts from the source be plane surfaces in the region occupied by the model
and its antenna.  The aim of the work conducted in phase measurements is
to determine the shape of the phase fronts of the transmitting antennas
(horns, lenses, or other radiators) used in pattern measurements.  In addition,
radiation from antennas mounted on objects with irregular contours (airplane
Abstract Text
bodies, missiles, similar objects) presents a problem because of the elliptical
nature of the polarization.  Therefore, information of the phase relation is
useful in overcoming many of the problems met in antenna design.  The
problem is therefore to develop a method of phase distribution measurement.
The purpose of the action covered in this report is to prove the validity of the
techniques used in the measurement of phase distribution.  (Abstract taken
from the stated purpose of each section, technical report, English language,





4-Band Automatic Radio Direction Finder for Transport PlanesTitle Text
Bailey, R. H.Author Text
Radio News, vol. 37, no. 6, pp. 68-69/130; June 1947.Source Text
Keyword Text
An account of a new light-weight radio compass covering all normal broadcast
transmissions and marine beacons.  Improved bearings are obtained because
the compass loop is automatically turned to face the incoming signal.  High
altitude and atmosphere effects are reduced by hermetic sealing of
components and eliminating the receiver power pack.  (Univ. of Illinois







A Naval Centimetric Wave Direction FinderTitle Text
Bareford, C. F., Trier, P. E., and Goddard, N. E.Author Text
Admiralty Signal Establishment (British) Report No. M.804; June 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Investigation of Direction Finders for 200-400 Mc/sTitle Text
Brodzinsky, A., Timm, R. S., and Winnick, A. B.Author Text
USN, NRL Report No. R-3092; ASTIA No. AD-45424; June 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  This report covers the first portion of an investigation of
airborne direction-finding systems in the 200- to 400-mc/s frequency range.
Of the various components of such systems, the directional collector or
antenna is shown to be the most critical and difficult component to realize.
Several collector-types are considered, and from these the loop-types and the
reflector-dipole types are considered the most promising as practical
directional collectors for aircraft in the given frequency band.  A new means is
described for efficiently employing a loop over bands of at least one octave
whereby the loop impedance is fully utilized as one component of a
broadband filter network.  The results obtained for a loop so designed and for
a reflector-dipole antenna are presented.  These results indicate that it is
feasible to design an airborne direction-finding or homing equipment in the 200-
 to 400-mc/s frequency band.  it is pointed out that these laboratory results
dealing with equipment investigations may be seriously compromised in an
actual airborne installation by the Environment Effects of the aircraft.
ABSTRACT NO. 2:  Upon the request of BuShips, NRL has undertaken the
investigation of navigational direction-finding systems in the frequency range
from 200 to 400 mc/s, in order to make a comparison of existing or proposed
systems, to evaluate their application to airborne equipment, and to submit a
detailed proposal on a UHF radio direction finder for airborne application in
carrier and patrol craft.  This report covers the results thus far accomplished
on the problem, and includes the direction of further investigation based on
some newly developed principles of operation.  In order that the developed
equipment might conform to service conditions, and to reduce the burden of
development, the following restrictions were imposed on the design:  (a) The
system shall be designed to intercept and D/F on electromagnetic radiation in
the 200-400 mc/s band for both D/F and homing purposes.  (b) The system
shall be designed for installation in any naval aircraft and shall be complete in
itself with the exception of the receiver portion of the circuit.    Relative
azimuth over a spatial coverage of 360º shall be provided.  (d) The equipment,
except for the receiver portion, shall not weigh more than 25 pounds.
Subsequent conferences between Bureau of Aeronautics, Bureau of Ships,
Chief of Naval Operations, and the Naval Research Laboratory on the desired
military characteristics of a Naval aircraft homing system have enumerated
other desirable characteristics which, though not mandatorily imposed, have
Abstract Text
been consciously considered in the investigation.  Some of the more
important of these characteristics are:  (a) The system shall be primarily an
auxiliary homing system to provide sufficient bearing information for the safe
return of Naval aircraft to a base or ship within normal operating range.  (b)
With primary consideration to weight, space, and complexity, full azimuthal
coverage and distance information are desirable in addition to homing data.
An independent system is desired, but dependence on installed equipments
should be considered if a material saving in weight and complexity can be
realized.  (d) A maximum of 10 pounds for the aircraft units may be
considered a target weight.  From the operation and performance standpoint,
a highly desirable direction finder for UHF would be a scaled-up-frequency
version of the medium-frequency automatic direction finder of the AN/ARN-6
type.  This system combines automatic D/F homing, and communication in
one equipment whose operation is very simple.  (Abstract No. 1 and 2 -
Author's abstract, technical report including miscellaneous government





Relations between Bandwidth, Speed of Indication, and Signal-to-Noise
Ratio in Radio Navigation and Direction Finding
Title Text
Busignies, H., and Dishal, M.Author Text
Elec. Commun. (London), vol. 24, pp. 264-265; June 1947.Source Text
Keyword Text
Summary of IRE Convention paper.  For signal-to-noise ratios of the order of 3
to 1, the signal required for a given signal-to-noise ratio is proportional to the
square root of the bandwidth ratio for pre-detection narrowing and to its fourth
root for post-detection narrowing.  A possible new bucking detector method
for reproducing signals at very low signal-to-impulse-noise ratios is described.
 The required speed of indication for various aids to navigation are considered,
and it is suggested that unnecessarily wide bandwidth is used in some of
them.  The navaglobe narrow-band automatic direction-finding system, which
has 20 cps pass-bandwidth, is described.  (Univ. of Illinois abstract, formal






On a Standardized Aperiodic Pulse Generator and Its Application to the
Statistical Recording and Radiogoniometry of Atmospherics
Title Text
Carbenay, F.Author Text
Compt. Rend. Acad. Sci. (Paris), vol. 224, pp. 1624-1626; 9 June 1947.Source Text
Keyword Text
Apparatus similar in principle to that used by R. Bureau for atmospheric
recording, but including a standardized variable inductive coupling between
the capacitor discharge circuit and either the aerial or the input circuit of the
receiver-recorder.  Some circuit details are given and the methods of use and
standardization are described briefly.  (Source of abstract unknown, formal






An Exponential Transmission Line Employing Straight ConductorsTitle Text
Christiansen, W. N.Author Text
Proc. IRE, vol. 35, pp. 576-581; June 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  The design is described of a 4-wire wideband matching
line, of constant wire diameter, in which the horizontal and vertical wire
spacings vary linearly with distance to produce a characteristic impedance
which rises nearly exponentially from 300 to 600 ohms.  ABSTRACT NO. 2:
It is shown that a four-wire line may be designed to provide a very close
approximation to an exponential line in the range of impedances form 300 to
600 ohms.  Test results indicate that a satisfactory impedance transformation
may be obtained with such a line.  The employment of a single size of
conductor throughout, the absence of elaborate shaping and the convenient
physical dimensions are the useful features of the line.  It has particular
application to the problem of supplying power to multiple rhombic or other
aperiodic antennas.  Design equations and charts are presented which aid in
determining the wire sizes, values of taper, and the change in taper for
building some of these transformers.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Science or engineering abstract, formal literature,






Investigation of Errors in Spaced-Collector Direction-Finder SystemsTitle Text
Clark, T. H.Author Text
Elec. Commun., (London), vol. 24, pp. 199-207; June 1947.Source Text
Keyword Text
Site errors are classified but not investigated.  Errors resulting from the design
of one directional pair are considered for a wave arriving in the horizontal
plane.  These are treated mathematically and general conclusions, applicable
as specific design principles, are drawn.  Errors due to the combination of two
directional pairs are investigated generally as are errors resulting from the use
of long cables connecting the aerials to the goniometer.  Finally, possible
errors due to faulty alignment of the mechanical parts of the goniometer are
mentioned.  (Univ. of Illinois abstract, formal literature, English






Survey of Radio Navigational AidsTitle Text
Colin, R. I.Author Text
Electrical Communications, vol. 24, no. 2, pp. 219-261; June 1947.
(Reprinted by Federal Telecommunications Laboratories, Nutley, New Jersey).
Source Text
Keyword Text
A survey based upon the following outline:  (1) Introduction; dead-reckoning
versus radio methods; (2) Directional Receiving Systems: general principle,
airborne direction finding, ground direction finding, direction finding versus
range or track systems; (3) Absolute-Distance Systems: general principle,
pulse method, timing principles, responder-beacons, phase- and frequency-
modulation methods, radar principle (PPI display); (4) Differential-Distance
Systems: general principle, pulse method (Loran, Gee), phase method
(Decca, Raydist); (5) Directional Transmitting Systems: general principle,
limited-coverage ranges (A-N range, landing beam), intermediate coverage
ranges (Consol, Sonne), Omnidirectional ranges (Navaglobe, CAA Omni-
range); (6) Ambiguities: general nature, directional systems, pulse-distance
systems, phase-distance systems; (7) General Navigation Requirements:
types of information, reliability, accuracy, presentation, independence; (8)
Short-Range Applications: radio altimeters (TCI), landing-system
requirements, instrument landing systems (ILS), ground-controlled approach
(GCA), radio mileposts (Marker Beacons); (9) Medium Range Applications:
general requirements, distance indicators (DME), radar for navigation and anti-
collision, rotating-beacon principle (Orfordness Range), Navar principles,
automatic position plotting (APP), relayed radar (Teleran, Navascope); (10)
Long-Range Applications: general requirements, distance requirements,
differential distance versus directional transmitting, propagation problems,
specific systems; (11) Conclusion.  (Written for this publication by Southwest







Radio Navigation Method 'Egon'Title Text
Falta, W.Author Text
U.S. Army Air Force Translation No. F-TS-2634-RE; June 1947.Source Text
Keyword Text
Translation believed to be from German, consisting of 31 pages which
describes the above ground control method of air navigation.  The ground
control of the course of the aircraft is accomplished by a radar identification
signal transmitted from the airplane and intercepted by a ground station.
Plotting, navigation, course correction, and fire control are done at the ground
station and transmitted to the pilot by UHF radio.  The range of accuracy is
about ± 200 m. and the azimuth accuracy about ± 0.3º.  (Written for this
publication by Southwest Research, technical report including miscellaneous







Doppler Effect in PropagationTitle Text
Griffiths, H. V.Author Text
Wire. Eng., pp. 162-167; June 1947.Source Text
Keyword Text
Presented are simple mathematical and trigonometric calculations relative to
Doppler effect that exist when source of radiation and the observer are in
motion.  The Doppler effect has been observed with radio waves reflected from
rockets.  It caused a detectable heterodyne or difference frequency between
the waves arriving by the different paths.  It is noted that the equations for
moving radiation sources and moving observers, although similar, are not
identical.  (Science or engineering abstract, trade journal, English






Raydist - A Radio Navigation and Tracking SystemTitle Text
Hastings, C. D.Author Text
Tele-Tech, vol. 6, pp. 30-33, 100-103; June 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  A portable system depending on the relative phase
relationship between cw transmitters operating on frequencies of the order of
2 to 15 Mc.  Block diagrams show the arrangement of equipment at the
master and relay stations for (a) determining the position of a ship or an
aeroplane, (b) measuring the distance between two stations, and   charting
the flight path of a guided missile.  ABSTRACT NO. 2:  Since undergoing
intensive development, the Raydist has become a precise navigation and
tracking system, and a means for surveying over water and rough terrain.  The
application of the heterodyne principle to a Doppler system results in
considerable simplification of the apparatus and an increase in accuracy over
systems not employing this principle.  The Raydist is a continuous-wave
system, dependent on the relative phase relationship between continuous-
wave radio transmitters.  By use of a high-quality crystal-controlled
transmitter, the accuracy is limited only by consistency of radio propagation
phenomena.  The Raydist system measures relatively short distances
accurately, but is also capable of precise measurements of long distances
and is not limited to line-of-sight.  It may be set up as a hyperbolic line-of-
position system or as a pure range system to measure the straight-line
distance between a portable unit and a single fixed ground station.  (Abstract
No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or engineering







Bibliography of Published Articles on Radio Direction FindingTitle Text
Radio Direction-finding Research GroupAuthor Text
Department of Electrical Engineering, University of Illinois, Urbana, Illinois,
Technical Report No. 1, (Office of Naval Research Contract: N6-ori-71, Task
Order No. 15); 1 June 1947.
Source Text
Keyword Text
This bibliography is a comprehensive listing of published articles pertaining to
radio direction finding.  Use of the bibliography in Wireless Direction Finding,
by R. Kean is included and is acknowledged.  The bibliography is indexed
and grouped according to subject matter, and listings therein are
chronologically cited.  It is estimated that the individual listings number in
excess of 700.  (Written for this publication by Southwest Research,
technical report including miscellaneous government published material,







AN/CRD-6 D.F. EquipmentTitle Text
Richardson, A. G., Larssen, L., and Chesus, F. O.Author Text
Federal Telephone and Radio Corporation, Newark, New Jersey; June 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Method of Automatic Radio Direction Finding at Very High
Frequencies
Title Text
Shulman, J. M.Author Text
University of California, Thesis; June 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Bibliography of Antenna ReportsTitle Text
AnonymousAuthor Text




A bibliography listing antenna reports (incomplete) known to exist.  Reports
are listed chronologically within departmental or laboratory groupings (not
necessarily governmental) of origin.  Titles are sometimes paraphrased and
the possibility of duplication exists within the report.  (Written for this
publication by Southwest Research, technical report including miscellaneous







Radiation from Antennas in the 2.0-30.0 Megacycle BandTitle Text
AnonymousAuthor Text
Signal Corps, Radio Propagation Unit, Technical Report No. 2.  See
Department of Commerce PB L86032; July 1947.
Source Text
Keyword Text
This report shows graphically the sky-wave and ground-wave radiation in the 2
to 30 megacycle frequency band from the following antennas:  ground-based
vertical, ground-based-inverted, horizontal half-wave, horizontal rhombic.  The
curves of the report are based mainly on theoretical calculations for assumed
current distributions on thin wires.  The ground system and antenna heat
losses are accounted for by efficiency factors obtained from field
measurement.  The calculations consider the effects of the type of ground
over which the antenna is erected in the ground reflection factors and antenna
radiation resistances.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Radio Direction FindingTitle Text
AnonymousAuthor Text
War Department Technical Manual TM 11-476; July 1947.Source Text
Keyword Text
A post World War II technical manual on radio direction finding.  Table of
contents includes:  Introduction; wave propagation theory; propagation as it
affects direction finding; radio direction finding antennas; receivers; coupling
systems; bearing indicators; radio direction finding systems; characteristics,
advantages and limitations of direction finding systems; direction finding error;
use of direction finders; orientation of direction finder to map position;
methods of calibration; control of sets for position finding; map projections;
plotting methods; computation of great-circle bearings and distances;
evaluation of results; complex numbers; radio direction finding antennas;
directional properties of direction finding antennas; design considerations for
receiver input systems; precision and accuracy; trigonometric tables; data
chart of ground radio direction finders; glossary.  (Written for this publication
by Southwest Research, book, English language/USA abstract, file number






Bibliography of Scientific and Industrial ReportsTitle Text
AnonymousAuthor Text
U.S. Department of Commerce, vol. 6; 4 July 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Note on Circular Loop Antennas with Non-Uniform Current DistributionTitle Text
Glinski, G.Author Text
J. Appl. Phys., vol. 18, pp. 638-644; July 1947.Source Text
Keyword Text
Approx. formulae are given for the components of radiation vectors of a short-
circuited circular loop with non-uniform current distribution (cd).  The formulae
are valid for loop perimeter/wavelength ratio of the order of 0.5 or less, and
assume the cd of the hyperbolic cosine form.  These formulae lead to the
radiation intensity formula from which the expressions for the horizontal and
vertical field patterns are derived.  From the expression for vertical field
pattern, it follows that the non-uniform cd produces a pattern intermediate
between that for horizontal dipole and horizontal small loop with uniform cd.
Using the expression for radiation intensity, formulae for a radius of equivalent
circular horizontal field pattern, power gain, average power gain, and radiation
resistance are derived.  The average power gain is essentially a function of
loop radius and decreases with the increase of the latter.  The approx.
expression for the attenuation constant of the transmission line equivalent to
the loop is derived.  (IRE or IEEE abstract, formal literature, English






The German Use of Sonic ListeningTitle Text
Holt, L. E.Author Text
Jour. Acous. Soc. Amer., vol. 19, part 1, pp. 678-681; July 1947.Source Text
Keyword Text
The most successful German sonic listening device, the GHG Gruppen Horch
Gerat, is described in general terms.  Reference is made to the types of ships
using the equipment and to the arrangement and placement of the
hydrophone arrays.  A brief account is given of the steps taken by the
Germans to improve the operation of the GHG by streamlining the array and
by altering its position on the hull.  The simple but efficient electrical training
device is explained, and bearing accuracy and range data, as reported by the
Germans, are presented.  The paper is based on technical reports received
from Germany and on subsequent investigations.  The most important of the
sources consulted is the Navy Technical Mission Report prepared by Mr. L.
Batchelder.  (Author's abstract, formal literature, English language/USA






A Study of Atmospheric Direction-Finding and RangingTitle Text
Kessler, W. J.Author Text
Florida University, Engineering and Industrial Experiment Station, Progress
Report No. 2; 17 April - 17 July 1947.  Technical Information Pilot No. R167.
Source Text
Keyword Text
A film strip gives indication of the Adcock and loop systems in which there is
shown the calibration and ability of the Adcock system to resolve angular
changes.  Deviations during nocturnal periods are shown in other
photographic plates, especially the variation in the Adcock direction finder.
Improvements and measurements made on the wide-band wave-shape
amplifier are reported.  A graph shows the frequency response of the
amplifier, including Hi-pass filter, in which gain in decibels is plotted vs
frequency; the frequency response is constant to about 200 kc/sec.  Two
methods of determining virtual ionosphere heights for the very low-frequency
region are given.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Investigation to Determine Characteristics of Horizontal and Vertical
Polarization for Very-High-Frequency Two-Course Visual Radio Ranges
Title Text
Lee, J. M., Palmer, R. G., and Lahr, B. M.Author Text




Results of flight tests of range antenna systems indicated that, where
buildings and telephone wires are prime reflecting objects, there is little
choice between polarization; however, at locations where substantial
reflections from trees are obtained, horizontal polarization is far superior to
vertical polarization.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






A Study of Alignment Errors Between the Bearing Cursor and  Antenna
Trace on the PP1 of the Sg-1b (MOD. 50) Radar.  <NOTE>  Memo Rept
Title Text
Lipschultz, H. L., Sandberg, K. O. W.Author Text
Report SPECDEVGEN-166-1-20,  2 pages; July, 1947.  Authors employed:
Johns Hopkins University, Systems Research Field Lab., Jamestown R I.
Source Text
plan position indicators, errors, alignment, direction
finding, performance (engineering), search radar, SG-1B
Radar
Keyword Text
The bearing cursor and the antenna trace of the PPI on the  SG-lb (Mod. 50)
radar are often found to be non-coincident.  This report summarizes the
results of a study on the alignment  of the cursor and of the antenna trace
under various  conditions.  No change in alignment between the antenna trace
 and bearing cursor was observed after the equipment was in the  `on' position
for a six hour period. Slight changes in  alignment were observed after the
equipment had been in  `stand-by' condition overnight. Larger changes in
alignment  were observed as a result of movement of the chassis in and  out
of the console. Computations from these data show the  maximum bearing






Electronics in Submarine WarfareTitle Text
Lockwood, C. A.Author Text
Proc. IRE, vol. 35, no. 7, pp. 712-715; July 1947.Source Text
Keyword Text
Account is given of wartime exploits of submarines USS Raton, USS Sailfish,
USS Tang, USS Sealion and USS Batfish, with particular reference to their
highly successful use of radar and other electronic equipment against enemy
vessels.  (Written for this publication by Southwest Research, formal







Calculation of Current of the Frame Receiving AerialTitle Text
Mueller-Strobel, J. R., and Patry, J.Author Text
Schweizer Archiv., vol. 13, no. 7, pp. 193-202; 7 July 1947.Source Text
Keyword Text
Computation of current of receiver loop antenna, based on study by Hallan,
formula for computation of loop antenna is developed; approximate solution for
small loops also given; numerical example.  (Science or engineering abstract,







Pierce, J. A.Author Text




This report is a brief disclosure of a proposal for a new very long range
hyperbolic radio aid to navigation called Radux.  The techniques appear to be
direct and the equipment should be easy to develop.  Transmitting stations
would be complex but automatic in operation and few in number.  The
navigators' receiver-indicators would be simple and completely automatic,
thus leading directly to automatic course tracing and steering.  It appears that
the reliable range of the new system, even in the presence of tropical static,
should approach 3000 miles, if the optimum carrier frequency is used.  The
average errors to be expected can be predicted and should not exceed five
miles at distances up to at least 2000 miles.  The errors at short distances,
however, will not be less than one or two miles.  Radux is accordingly a
system giving fairly constant accuracy over large areas.  It would, like any
other long-range system, require the use of pre-computed charts or tables,
but would not call for any computations on the part of the navigator.  The
expected useful range is double that of any existing system and the accuracy
at 2000 miles or more should exceed the accuracy of Low Frequency Loran
at a third of the distance.  Contract N5-ori-76, Task order no. I. HU CL TR17.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document







Smith, C. E.Author Text
Cleveland Inst. of Radio Electronics, Cleveland, Ohio, 1946.  See Proc. IRE,
vol. 35, p. 706; July 1947.
Source Text
Keyword Text
The book may be of particular interest to those concerned with the design of
vertical tower directional antennas for broadcast stations.  It is a thorough,
and systematic engineering treatment.  (Written for this publication by
Southwest Research, book, English language/USA abstract, document not







Wright, R. W., Johnson, M. H., and Tanner, H. A.Author Text
NRL Report R-3112, July 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Antenna Research and DevelopmentTitle Text
AnonymousAuthor Text
Interim Engineering Report for Quarterly Period ending 31 July 1947, Contract
No. W 33-038 ac-16520 (17380), Report No. 301-2, The Antenna Laboratory,
Department of Electrical Engineering, The Ohio State University Research
Foundation, Columbus, Ohio, 30 August 1947.
Source Text
Keyword Text
This report is divided into four sections as follows:  (1) High Frequency
Impedance Measurements:  The investigation described herein was made for
the purpose of developing apparatus and techniques to measure full scale and
model impedances as required.  (2) Antenna Theory Applicable to Conical
Structures: During this period, investigation was started to develop and adopt
a program to experimentally measure standard types of antennas in conical
structures.  (3) Pattern Measuring Techniques: This program has been
devoted to experimental studies of various microwave antenna measuring
techniques.  Work has included experimental investigation of transmitting
antennas for illumination of models; further development of phase measuring
techniques and equipment; development of PPI polar recorder systems; and
the comparison of experimental data to calculated data to verify the accuracy
of model measuring techniques.  (4) Gain Measurements: In this period, the
work has been devoted to a study of the methods of measuring gain and to
instrumentation for such measurements.  (Abstract taken from the stated










Clearinghouse for Federal Scientific and Technical Information,  AD 639 384
prepared for Systems Research Field Laboratory of The Johns Hopkins
University, 1 August 1947.
Source Text
Keyword Text
In a continuation of earlier work on this problem, a direct-reading bearing
counter was constructed and mounted on a VJ remote radar indicator so that
this method of exhibiting the bearing of targets could be compared with that of
the bearing dial normally used for the purpose.  An experimental placement of
the range counters, above the PPI and directly to the right of the bearing
counter, was also tested.  The first experiment measured the speed and
accuracy with which radar operators can locate a target appearing on the PPI,
adjust the bearing cursor and movable range rings to the position of the
target, and read the bearing and range of the target from each of four different
combinations of the bearing counter, bearing dial, and two range counters.
The results show that, on the average, an operator can perform this sequence
of operations 1.7 seconds (13.3 per cent) aster per target when he reads
bearings from the counter rather than from the dial.  There were fewer serious
bearing errors in readings from the counter than in those from the dial.
Further analysis of the data shows that the increased speed in performance
with the bearing counter was not obtained at the expense of accuracy in
operating the equipment.  The second experiment compared the bearing
counter and dial in terms of the speed with which settings could be
reproduced on the two types of indicators.  The bearing dial proved to be
superior to the counter for this type of operation.  (Author's abstract, technical






The Relative Efficiency of a Bearing Counter and Bearing Dial  for Use
with PPI Presentation.  <NOTE> Memorandum Rept
Title Text
Chapanis, A.Author Text
Report SPECDEVCEN-166-1-26, 2 pages; August, 1947.  Author employed:
Johns Hopkins University, Systems Research Field Lab., Jamestown R I .
Source Text
clan position indicators, counting methods, direction
finding,  range finding, operation, effectiveness,
performance (human),  design, human engineering, radar
operators
Keyword Text
A direct-reading bearing counter was constructed and mounted  on a VJ
remote radar indicator so that this method of  exhibiting the bearing of targets
could be compared with that  of the bearing dial normally used for the
purpose. An  experimental placement of the range counters, above the PPI
and directly to the right of the bearing counter, was also  tested. The first
experiment measured the speed and accuracy  with which radar operators
can locate a target appearing on  the PPI, adjust the bearing cursor and
movable range rings to  the position of the target, and read the bearing and
range of  the target from each of four different combinations of the  bearing
counter, bearing dial, and two range counters.  The  results show that, on the
average, an operator can perform  this sequence of operations 1.7 seconds
(13.3 per cent) faster  per target when he reads bearings from the counter
rather than  from the dial.  The second experiment compared the bearing
counter and dial in terms of the speed with which settings  could be
reproduced on the two types of indicators. The  bearing dial proved to be
superior to the counter for this  type of operation. These experiments indicate
that a  direct-reading counter is more efficient than an annular scale  for
presenting bearing information which must be read from an  instrument.  The
counter-type indicator, however, is less  efficient if settings must be






Effect of Feed on Pattern of Wire AntennasTitle Text
Cleckner, D. C.Author Text
Electronics, pp. 103-105; August 1947.Source Text
Keyword Text
Measured radiation patterns for straight wire antennas of various lengths from
a half-wavelength to three wavelengths and fed at various points are given.
They show that feed point affects the number, orientation and magnitude of
the lobes.  The equipment used to measure the pattern consists of an
electromagnetic transmitting horn and a rotating table upon which a hollow
vertical plywood shaft was fastened.  The antenna to be measured was
mounted on top of the shaft and supported by polystyrene rods when
necessary.  The antenna was then measured as a receiving antenna.  A
Littlefuse bolometer is used as the detector.  The patterns were continuously
recorded by means of a selsyn system between the rotating table and shaft
and the recording table.  A concentric line lighthouse tube oscillator and a 10
cm two-cavity klystron were used as transmitting sources.  (Science or
engineering abstract, trade journal, English language/USA abstract,






Decca System NavigationTitle Text
Goode, C. S.Author Text
Can Aviation, vol. 20, no. 8, pp. 28-9; August 1947.Source Text
Keyword Text
Decca system makes it possible to know where you are in light plane or
airliner at any height under all weather conditions and over any sort of terrain;
accuracy is within 50 yd over range of 300 mi; airborne Decca receiver weighs
only 25 lb; dimensions are 15 by 15 by 7 in.; equipment and operation
described.  (Science or engineering abstract, trade journal, English






Measurement of Phase Front from a Horizontally Moving SourceTitle Text
Hamlin, E. W., and Smith, H. W.Author Text
University of Texas, Austin, Texas, Electrical Engineering Research
Laboratory Memo No. 2; 1 August 1947.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Evaluation of the M-6700 Radar D.F. AntennaTitle Text
Hornberg, K. O.Author Text
USN, NRL Report No. R-3149; August 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Some Directional Observations of Atmospherics on 1000 Meters During
Sunset Time
Title Text
Khastgir, S. R., Gupta, M. K., Das, and Ganguli, D. K.Author Text
Indian Jour. Phys., vol. 21, pp. 169-180; August 1947.Source Text
Keyword Text
The theory of sunrise maxima and minima in the number and strength of
atmospherics due to ionospheric variations is considered.  A method for
locating thunderstorm centers producing atmospherics at sunrise or sunset,
and results of observations with a cr direction finder are given.  (Source of
abstract unknown, formal literature, English language/Indian abstract,






Electronic Navigation to DateTitle Text
Lekashman, L.Author Text
Aero. Digest, vol. 55, no. 2, pp. 54-55, 128-129; 2 August 1947.Source Text
Keyword Text
Highly specialized military radars developed during war have little direct utility
in civil aviation operations; Loran and Gee; Instrument Landing System;
Ground Controlled Approach; Bendix Airport Surveillance System, when
incorporated with GCA is far superior to best war made search radar; it give
full radar coverage of sky within 30 naut mi up to 10,000 ft and includes 2-way
radio equipment operable on all aircraft frequencies; Collision Warning
Radars; etc.  (Science or engineering abstract, trade journal, English






Transmission Unit for D/F Quadrantal Error CorrectorTitle Text
Plath, C.Author Text
Army Air Force, Translation No. F-TS-140-RE; August 1947.Source Text
Keyword Text
A manufacturer's manual detailing the operation, installation, and servicing of
a mechanical linkage and direct indicating unit that gives the quadrantal error
correction for radio direction finders.  (Science or engineering abstract, trade







An Electromechanical Device for Recording Phase Angle at Radio
Frequencies
Title Text
Seay, P. A.Author Text
University of Texas, Electrical Engineering Research Laboratory, Report No.
10; 1 August 1947.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Propagation Effects on High-Frequency Direction FindersTitle Text
Silberstein, R.Author Text
National Bureau of Standards, Central Radio Propagation Laboratory,
Quarterly Progress Report No. 1; 1 January - 31 March 1947; Technical
Information Pilot No. R166; 1 August 1947.
Source Text
Keyword Text
Preliminary plans for the study of the effects of radio propagation phenomena
upon radio direction finding from the basic viewpoint of structure of the
wavefront are given.  Plans were made for experimental layouts for measuring
phases, amplitudes, polarization and relative intensities of arriving radio
waves.  It was planned to use Harvards' oblique-incidence experiment over a
base line from Glenville, N. C. to the Boston area.  (Science or engineering
abstract, technical report including miscellaneous government published







A Method of Determining the Angle-of-ArrivalTitle Text
Straiton, A. W., Gordon, W. E. and Lagrone, A. H.Author Text
Report No. 11, U.S. Navy Contract N5ori-136, Task Order 1, Electrical




a method is presented for determining the angle-of-arrival of the direct and
reflected wave for line of sight cases.  The method assumes one direct and
one reflected wave.  The phase difference equipment, as developed by the
electrical engineering research laboratory, measures the difference in phase
at 3.2 cm wave length between two points separated vertically by 10 feet and
the signal strength at each point.  The normal procedure involves the raising of
either transmitter or receiver while the other is held at a fixed  level.  The data
to which the method is  applied were collected at the Navy Electronics
Laboratory desert site near Gila Bend, Arizona, during April 1947.  The results
are compared to calculations based on the meteorologically measured
distribution of the refractive index and ray theory.  (Abstract taken from






A Method of Determining Angle-of-ArrivalTitle Text
Straiton, A. W., Gordon, W. E., and La Grone, A. H.Author Text
University of Texas, Austin, Texas, Electrical Engineering Laboratory, Report
No. 11; 15 August 1947.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






GCA in Control TowerTitle Text
AnonymousAuthor Text
Aero Digest, vol. 55, no. 3, pp. 65, 118-119; September 1947.Source Text
Keyword Text
Notes on Navy-Bendix GCA system in operation at Quonset Point, RI, Air
base; this vhf fixed station direction finding unit (Bendix FSDF-1) flashes, on 5-
in. cathode ray oscilloscope having 360º azimuth scale around its face,
bearing of any plane communicating with tower on voice radio.  (Science or
engineering abstract, trade journal, English language/USA abstract,






Radio Direction Finding Research and Development ProjectsTitle Text
AnonymousAuthor Text
Signal Corps, Engineering Laboratory: Coles; 15 September 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






SCR-575 D/F:  Errors from Proximity of 70 Foot Communications MastsTitle Text
AnonymousAuthor Text
Engineering Division, Watson Laboratories, Air Material Command, Red
Bank, New Jersey, Memo Report No. WLEPE-2A-12; 26 September 1947.
Source Text
Keyword Text
The purpose of the report is to determine the effect that two 70-foot masts,
mounted with three dipole antenna equipments, Type RC-81, would produce
on the performance of Radio Set SCR-575 when located at a distance of 100
feet therefrom.  (Author's abstract, technical report including miscellaneous







Reflection of Plane Waves at and near the Earth's SurfaceTitle Text
Hurt, J. M.Author Text
University of Texas, Austin, Texas, Electrical Engineering Research
Laboratory, Memo No. 1; 1 September 1947.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Note on Coupling Transformers for Loop AntennasTitle Text
Kobilsky, M. J.Author Text
Proc. IRE, vol. 35, pp. 969-973; September 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  A theoretical analysis.  For optimum signal-to-noise ratio,
the loop inductance should equal the primary inductance; general
expressions for sensitivity, gain, and selectivity are derived for this optimum
condition assuming that circuit noise limits the sensitivity.  ABSTRACT NO.
2:  The function that determines signal-to-noise ratio is calculated for loop-
coupling transformers.  It is shown that the optimum signal-to-noise ratio is
obtained when the loop inductance equals the primary inductance.  General
expressions are derived for calculating the sensitivity for a 6-db signal-to-noise
ratio, gain, and selectivity in loop-coupling transformers, when the condition of
optimum signal-to-noise ratio is also shown in a graph to facilitate the
computations.  The discussion is limited to the case in which circuit noise is
the limiting factor for the sensitivity.  (Abstract 1 and 2 - Science or
engineering abstract,  formal literature, English language/USA abstract,






On the Propagation of Ultra-Short Electromagnetic Waves in the Zone of
Direct Visibility
Title Text
Ostrovski, I. E., and Braude, S. YaAuthor Text
Bull. Aca. Sci. U.R.S.S., Proc. IRE, p. 997; September 1947.Source Text
Keyword Text
The propagation of electromagnetic waves of wavelength 1 cm to 9 m over sea
and land is discussed theoretically.  The intensity of the field due to a vertical
dipole is calculated for the case of a small elevation above the surface of the
earth of the transmitting and/or receiving dipoles.  Certain conclusions are
reached with regard to the depth and extension of the field when the dipoles
are raised and also with regard to the effect of the operating frequency on the
intensity of the field.  The variation of the dielectric and conductivity properties
of the medium with frequency and the effect of this on the field intensity of the
dipole are examined.  In studying the propagation of the waves along the
surface of the earth, data are obtained on reflection coefficients different from
those derived by Fresnel.  (Science or engineering abstract, formal literature,






Abstracts of Published Articles on Radio Direction FindingTitle Text
Radio Direction-finding Research GroupAuthor Text
Department of Electrical Engineering, University of Illinois, Urbana, Illinois,
Technical Report No. 2; 1 September 1947.
Source Text
Keyword Text
This report contains abstracts of articles referred to in earlier bibliography
report (see Abstract No. 2843 dated 1 June 1947).  The abstracts do not
represent a complete coverage of the earlier report, but are comprised of a
selected group of particular interest to the research team.  Free use of
Wireless Engineer, Science Abstracts, and Engineering Index has been
utilized and acknowledged.  (All abstracts contained herein have been utilized
for the purpose of this abstract collection.)  (Written for this publication by
Southwest Research, technical report including miscellaneous government







Recent Progress in Radio Direction FindingTitle Text
Smith-Rose, R. L.Author Text




A detailed survey of methods used in the frequency range 10 kc to 1200 Mc.
Antenna systems, recent advances in instrumental technique and calibration,
accuracy limitations, and the effect of the ionosphere on the accuracy of
bearings are discussed.  Methods of direction-finding transmission include the
rotating-loop beacon, the equi-signal beacon and the Consol system.  Future
trends in high-frequency direction finders include the use of highly directional
receiving systems for the reduction of site errors, more accurate transfer of
angular data from the direction finder to the plotting center, and methods to
enable the operator to assess the approximate bearing accuracy.  (IRE or
IEEE abstract, formal literature, English language/Italian abstract, document






A New British Radio CompassTitle Text
AnonymousAuthor Text
Electronic Eng., vol. 19, p. 325; October 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  A flattened loop aerial is housed either in a shallow
blister or within the aircraft body.  In automatic operation the loop, when tuned
to signals from a radio beacon, sets itself in the position of minimum signal
and indicators operated by a "Desynn" servo system give the correct bearing.
The loop can also be continuously rotated at a variable speed and the
minimum-signal position determined aurally.  Accuracy is within 1º.
ABSTRACT NO. 2:  The radio compass which has been developed to meet
specifications of the R.A.F. embodies the "Desynn" servo system.  The
antenna of the radio is of the loop type, sunk into the aircraft body, with a
cover molded to the fuselage, so that there is no projection whatsoever.  In
the operation of this equipment it is necessary to rotate the loop to the
position where the minimum signal is received from the beacon.  With the
new radio compass it is only necessary to tune in the beacon and rest follows
automatically.  Operation is simple and takes only a matter of seconds.
(Abstract No. 1 - IRE or IEEE abstract, Abstract No. 2 - Science or
engineering abstract, trade journal, English language/USA abstract,






Bibliography of Scientific and Industrial ReportsTitle Text
AnonymousAuthor Text
U.S. Department of Commerce, vol. 7; 3 October 1947.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






On a New Method for Exploring the Upper IonosphereTitle Text
Bailey, Dana K.Author Text
Report 4,  2 pages; October, 1947.  Author employed:  Rand Corp Santa
Monica, California.
Source Text
ionosphere, ionization, refraction, electron density,
extraterrestrial radio waves, measurement, radio
reception,  angle of arrival, antennas, equations
Keyword Text
The extensiveness and intensity of the ionization in the  region above the
height of maximum ionization of the F2 layer  of the ionosphere is not known.
It is shown that measurements  of the refraction experienced by radio waves
arriving at the  earth after passage through the entire ionosphere can yield
information about the uppermost regions of the ionosphere. An  expression for
the refraction of radio waves which pass  through a parabolic layer model is
derived.  This permits a  range of frequencies to be specified within which
profitable  refraction measurements can be made. Either the sun, which
emits radio waves in the form of noise, or the moon, which can  be used to
return radio waves originating on the earth, is a  suitable extraterrestrial
source of radio waves.  An  experimental technique for measuring refraction is






Study of Electronic Direction Finding TechniquesTitle Text
Bucher, F., et al.Author Text
Federal Telecommunications Laboratories, Newark, New Jersey; Technical
Information Pilot No. U311; October 1947.
Source Text
Keyword Text
Graphics are given of the voltage standing-wave ratio produced by a
"Dilectene" -filled horn measured on a 50 ohm coaxial line, noise vs ionization
current in X-185-F gas-discharge tube, and phase shift obtained with a phase
modulation scanning system.  Automatic electronic indicator schematic
drawings and indicator patterns are included as well as drawings of 600 mc
"Dilectene" -filled horn and the 4-horn electronic direction finder using neon-
loaded wave guides (9,500 mc) Patent information is included.  (Science or
engineering abstract, technical report including miscellaneous government







Radio Propagation at Frequencies Above 30 MegacyclesTitle Text
Bulliington, KennethAuthor Text
Proc. I.R.E.,vol. 35, no. 10, pp. 1122-36, October 1947.Source Text
Keyword Text
Radio propagation is affected by many factors, including the frequency,
distance, antenna heights, curvature of the earth, atmospheric conditions, and
the presence of hills and buildings.  The influence of each of these factors at
frequencies above about 30 megacycles is discussed, with most of the
quantitative data being presented in a series of nomograms.  By means of
three or four of these charts, an estimate of the received power and the
received field intensity for a given point-to-point radio transmission path
ordinarily can be obtained in a minute or less.  The theory of propagation over
a smooth spherical earth is presented in a simplified form that is made
possible by restricting the frequency range to above about 30 megacycles,
where variations in the electrical constants of the earth have only a secondary
effect.  The empirical methods used in estimating the effects of hills and
buildings and of atmospheric refraction are compared with experimental data
on shadow losses and on fading ranges.  (Abstract source unknown, formal






Broad-Band Shipborne Search; DF Antennas for AN/SPR-5 and AN/SLR-
1 Systems
Title Text
Ellis, A. R.Author Text
Airborne Instruments Laboratory, Inc., Mineola, New York, Memorandum
Report No. 154-1, October 1947.
Source Text
Keyword Text
The large number of antennas on modern naval vessels necessitates that the
functions of as many individual antennas as possible be combined into single
units if no sacrifice of effectiveness results from this combination.  In
countermeasure search and direction finding (DF) systems, present practice
dictates the use of separate search and DF antennas, but the results of this
study project show that the functions of these separate units can be
combined into one unit.  A broad-band omnidirectional search antenna which
is sensitive to any polarization has been developed.  A dielectric horn
(director) is rotated around this stationary antenna and synchronized with the
presentation of DBM type indicator.  When a signal is intercepted, the
omnidirectional antenna will produce a circular pattern.  When the director
has rotated to a position pointing toward the source of the energy being
received, an increase in signal strength will occur resulting in a lobe
superimposed on the circle, the orientation corresponding to the direction of
the received signal.  This combination of search and d.f. functions has two
advantages: (1) The installation problem is greatly simplified.  For example, in
the AN/SLR-1 system, the necessary number of countermeasure receiving
locations required is reduced from 16 to 6.  (2) The probability of intercepting
an enemy signal is increased by eliminating the time consuming switching
operations between search and DF antennas.  (abstract source unknown,






Broad-Band Shipborne Search--DF Antennas for AN/SPR-5 and AN/SLR-
1 Systems
Title Text
Ellis, A. R.Author Text
Airborne Instruments Laboratory, Inc., Mineola, New York, Memorandum
Report No. 154-1, October 1947.
Source Text
Keyword Text
The large number of antennas on modern naval vessels necessitates that the
functions of as many individual antennas as possible be combined into single
units if no sacrifice of effectiveness results from this combination.  In
countermeasure search and direction finding (DF) systems present practice
dictates the use of separate search and DF antennas, but the results of this
study project show that the functions of these separate units can be
combined into one unit.  A broad-band omnidirectional search antenna which
is sensitive to any polarization has been developed.  A dielectric horn
(director) is rotated around this stationary antenna and synchronized with the
presentation of a DBM type indicator.  When a signal is intercepted, the
omnidirectional antenna will produce a circular pattern.  When the director
has rotated to a position pointing toward the source of the energy being
received, an increase in signal strength will occur resulting in a lobe
superimposed on the circle, the orientation corresponding to the direction of
the received signal.  This combination of search and d.f. Functions has two
advantages:  (1) The installation problem  is greatly simplified.  For example
in the AN/SLR-1 system, the necessary number of countermeasure receiving
locations required is reduced from 16 to 6.  (2) The probability of intercepting
an enemy signal is increased by eliminating the time consuming switching
operations between search and DF antennas.  (abstract source unknown,






Direction Finder Bandwidth RequirementsTitle Text
George, S. F.Author Text
USN, NRL Report No. R-3182; 1 October 1947.Source Text
Keyword Text
An incoming signal, whose accurate bearing is being sought be a goniometer
type direction finder, is traced by mathematical analysis from the collector,
through the goniometer, through the receiver sections, and finally to the
cathode ray indicator which provides a visual bearing indication.  At each
point in the analysis, the effects of the various components of the system on
the signal are considered, with special emphasis on those effects which tend
to cause inaccurate or obscured bearing presentation.  The greatest
emphasis is placed on the bandwidth requirements, in the various sections of
the direction finding receiver, that are essential to the maintenance of
accurate and sharply defined bearings.  The analyzed receiver input consists
of two sidebands symmetrically displaced about the carrier frequency of the
incoming signal by the goniometer modulation or rotation frequency.  It is
found that, in the sections of the receiver prior to the second detector a
change in the relative phase shift of the side-bands causes bearing error
whereas a change in the relative amplitudes of the side-bands causes
obscured indication.  The radio frequency and intermediate frequency
bandwidths needed to prevent inaccurate and obscured bearing indications
are shown to be directly proportional to the ratio between the goniometer
modulation frequency and signal carrier frequency.  Carefully designed
frequency conversion and linear detection systems do not contribute to
bearing inaccuracy or obscurity.  The total bandwidth required of the circuits
following the second detector is found to be proportional to the goniometer
modulation frequency alone.  Mention is made of methods which can be sued
to reduce the rather severe bandwidth requirements explained in this work.
(Author's abstract, technical report including miscellaneous government






Direction Finder Bandwidth RequirementsTitle Text
George, S. F.Author Text
NRL Report No. R-3182, Naval Research Laboratory, Radio Division II, Radio
Countermeasures Section, Washington,  D.C., 1 October 1947.
Source Text
Keyword Text
An incoming signal, whose accurate bearing is being  sought by a goniometer
type direction finder, is traced by mathematical analysis from the collector,
through the goniometer, through the receiver sections, and finally to the
cathode ray indicator which provides a visual bearing indication.  At each
point in the analysis, the effects of the various components of the system on
the signal are considered, with special emphasis on those effects which tend
to cause inaccurate or obscured bearing presentation.  The greatest
emphasis is placed on the bandwidth requirements, in the various sections of
the direction finding receiver, that are essential to the maintenance of
accurate and sharply defined bearings.  The analyzed receiver input consists
of two side-bands symmetrically displaced about the carrier frequency of the
incoming signal by the goniometer modulation or rotation frequency.  It is
found that, in the sections of the receiver prior to the second detector, a
change in the relative phase shift of the side-bands causes bearing error
whereas a change in the relative amplitudes of the side-bands causes
obscured indication.  The radio frequency and intermediate frequency
bandwidths needed to prevent inaccurate and obscured bearing indications
are shown to be directly proportional to the ratio between the goniometer
modulation frequency and signal carrier frequency.  Carefully designed
frequency conversion and linear detection systems do not contribute to
bearing inaccuracy or obscurity.  The total bandwidth required of the circuits
following the second detector is found to be proportional to the goniometer
modulation frequency alone.  Mention is made of methods which can be used
to reduce the rather severe bandwidth requirements explained in this work.






Direction-Finding and the Measurement of Wind by RadioTitle Text
Harrison, D. N.Author Text
Met. Mag., vol. 76, pp. 217-225; October 1947.Source Text
Keyword Text
A general review of methods used by the British Meteorological Office for
heights up to about 20 km.  The radiosonde transmitter and Adcock direction-
finding sets are being replaced by reflectors and radar sets, which give a
greater accuracy but, at present, a reduced range of observations when wind
velocities are high.  Future development will be directed toward attaining
heights up to at least 30 km, higher instrumental accuracy and better
automatic operation.  (Univ. of Illinois abstract, formal literature, English






An Azimuth Trainer for Evaluating the Interpretability of Directional
Indicating Flight Instruments
Title Text
Loucks, R. B.Author Text
Army Air Force, Air Material Command, Engine Division Memo No. TSEAA-
694-16.  See also Department of Commerce PB L86274; October 1947.
Source Text
Keyword Text
The critical features of an azimuth ground trainer, which will insure stable and
dependable operation are described.  Photographs are included.  (Science or
engineering abstract, technical report including miscellaneous government







Anti-Fading Series-Loaded Mast RadiatorsTitle Text
Page, H.Author Text
BBC Quart, vol. 2, pp. 165-176; October 1947.Source Text
Keyword Text
The radiation characteristics are derived for a mast consisting of two collinear
sections separated by an insulator across which a variable reactance is
connected.  The results are applied to practical cases and the design data
are summarized graphically.  By varying the reactance, the mast can be used
for a range of wavelengths, and the vertical polar diagram can be varied to suit
a particular service area.  (Univ. of Illinois abstract, formal literature, English






Radiation of a Hertzian Dipole Immersed in a Dissipative MediumTitle Text
Tai, C. T.Author Text
Cruft Laboratory, Harvard University, Cambridge, Massachusetts, Technical
Report No. 21; 10 October 1947.
Source Text
Keyword Text
The general radiation formula for a Hertzian dipole immersed in an arbitrary
dissipative medium of the infinite extent has been derived.  As a boundary
condition of the source it is assumed that the dipole moment is given a
quantity.  When the conductivity of the medium is finite the total radiation
power is found to be infinite.  Thus, in order to define a finite physically
meaningful quantity, the dipole must be insulated.  The total radiating power
is then a function of the thickness of the insulator and the constants of the
media.  When the radius of the spherical insulator is large compared to a
wave length the reflection coefficient of the waves traveling from the dielectric
to the dissipative medium with the dipole as a source reduces to that of a
plane wave as derived from Fresnel's equations.  The similarity between the
problem of an insulated dipole and the diffraction problem studied by Weyl, is
discussed in this paper.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Basic Principles of Radio Echoes and Structural ElementsTitle Text
Wikland, T.Author Text
Teknisk  Tidskrift, pp. 733-735; 4 October 1947.Source Text
Keyword Text
The distance to the targets is measured by the lapse of time between
transmission of a radio wave and reception of the reflected wave.  Time can be
measured by either the interference or the impulse method.  Direction is
measured by sound intensity of the echo signal's amplitude, or by exact
measurement by changing the loop.  Calculation of the range of free
propagation in space is shown and an explanation is given of the limitations
and conditions under which the radio echoes are most effective.  The
influence of ground deflection is discussed along with the effect of
atmospheric refraction and absorption upon range, and the selection of
wavelength for various radio echo stations.  (Science or engineering abstract,










U.S. Air Force and Bureau of Aeronautics, AN-05-55A-1.  See Department of
Commerce PB44339r; November 1947.
Source Text
Keyword Text
This handbook contains 123 pages including photographs, drawings, and
tables.  (Written for this publication by Southwest Research, technical report
including miscellaneous government published material, English






New Radio CompassesTitle Text
AnonymousAuthor Text
Wireless World, vol. 53, pp. 417-419; November 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  Details of aircraft radio equipment exhibited recently at
Radlett aerodrome.  comprehensive descriptions with photographs of two new
radio compasses manufactured respectively by G.E.C. and Marconi's
Wireless Telegraph Company.  An intercommunication system, general
purpose transmitters and receivers, and a compact vhf R/T are also
mentioned.  ABSTRACT NO. 2:  The radio compass can be described as an
automatic direction finder, because once tuned in to a station it indicates
every change in bearing of that station in relation to the heading of the aircraft.
 Operation of the G.E.C. installation and the Marconi automatic direction
finder, Type AD 7092, are described.  Both function on the principle of
modulating the signal received on a loop by a low-frequency oscillation and
mixing with it the same signal received on a short vertical antenna.  After
amplification and rectification, the phase of this composite signal is compared
with that of the original low-frequency oscillation, and the error is utilized to
control a servo system for rotating the loop.  Although basically the same,
there are many differences in the way the results are obtained in these two
radio compasses.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -
Science or engineering abstract, formal literature, English language/abstract,






Antenna Research and DevelopmentTitle Text
AnonymousAuthor Text
Interim Engineering Report for Quarterly Period ending 31 October 1947,
Contract No. W 33-038 ac-16520 (17380), Report No. 301-5, The Antenna
Laboratory, Department of Electrical Engineering, The Ohio State University
Research Foundation, Columbus, Ohio, 1 November 1947.
Source Text
Keyword Text
This report is divided into  four sections as follows:  (1) High Frequency
Impedance Measurements: The investigation described herein was made for
the purpose of developing apparatus and techniques to measure full scale and
model impedances as required.  (2) Antenna Theory Applicable to Conical
Structures: During this period, investigation was started to develop and adopt
a program to experimentally measure standard types of antennas in conical
structures.  (3) Pattern Measurement Techniques: The program has been
devoted to theoretical and experimental studies of various microwave antenna
measuring techniques.  Work has included: theoretical and practical
considerations of measuring the characteristic polarization of a given system;
consideration of the effect of phase fronts on patterns; further development of
phase measuring techniques and equipment; and the development of
electronic and mechanical gear for improving pattern measuring techniques.
(4) Gain Measurements: In this period, the work on gain measurement
techniques has been devoted to instrumentation for gain measurements.
(Abstract taken from the stated purpose of each section, technical report,






Problems in Theory and Technique of AntennasTitle Text
Appel, R., Schlicke, H., and Rindfleisch, H.Author Text
AMC Intelligence, Translation No. F-TS-2222-RE; November 1947.Source Text
Keyword Text
Data are presented on numerous types of antennas and their uses.
Characteristics of operation and development of fixed antennas, directional-
antenna systems with amplifiers, aircraft antennas, and short wave and
directional antennas are discussed.  Each antenna is described and
recommendations are made for further development.  Raw materials used in
manufacture and possible substitutes are listed.  Calculations are presented
for the design and matching of antennas.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Mutual Impedance between Vertical Antennas of Unequal HeightsTitle Text
Cox, C. R.Author Text
Proc. IRE, vol. 35, pp. 1367-1370; November 1947.Source Text
Keyword Text
An expression is derived for the resistive and reactive components of the
mutual impedance between vertical antennas of unequal heights, located
above a perfectly conducting ground.  Mutual-impedance curves for typical
combinations of antenna heights are plotted for spacings between 0.1 and 1.0
wavelength.  To the designer of power-distribution apparatus for directional
antenna arrays, the evaluation of mutual impedance between elements of the
array is the first step in a series of calculations leading eventually to the
determination of all system parameters.  Sufficient data exist in the literature
to accommodate the usual problem in which all radiating elements are equal
in height, but for the occasional instance involving radiators of unequal heights
no mutual-impedance data are available.  It is the purpose of this paper to
derive an expression from which may be calculated the mutual impedance
between radiators of unequal heights, mounted vertically above a perfectly
conducting earth, and thus to fill in a gap which in some case hinders the
proper design of antenna-phasing networks.  (Author's abstract, formal






Detectability and Discriminability of Targets on a Remote Projection Plan-
Position Indicator
Title Text
Garner, W. R., and Hamburger, F.Author Text
Proc. IRE., vol. 35, pp. 1220-1225; November 1947.Source Text
Keyword Text
Quantitative results were obtained on minimum detectable signals and
minimum separation between two targets as a function of the following
variable factors:  video gain, crt bias, signal clipping, light-source intensity,
type of diffraction screen, and position of the operator.  The projection (p.p.i.),
using a dark-trace tube, appeared to be 1 db worse than a standard 5-inch
p.p.i., when each instrument was operated under its optimum conditions.
(Univ. of Illinois abstract, formal literature, English language/USA abstract,






A New Solution to the Problem of Vertical Angle of ArrivalTitle Text
Hamlin, E. W., Seay, P. A. and Gordon, W. E.Author Text
Report No. 13, U.S. Navy Contract N5ori-136, Task Order 1, Electrical




A practical mathematical solution is presented, which separates the direct
and reflected components of microwave radiation when a single pair of plane
waves is received.  Very promising operational applications are noted when it
is desired to determine elevation angles precisely, continuously, and
instantaneously.  The method is well suited to the measurement of very small
elevation angles.  The results of sample tests of the solution warrant further
study in this direction.  A recommended plan of attack which will be followed
by this laboratory is included in Section IV.  (Authors' abstract, technical






A New Solution to the Problem of Vertical Angle-of-ArrivalTitle Text
Hamlin, E. W., Seay, P. A., and Gordon, W. E.Author Text
University of Texas, Austin, Texas, Electrical Engineering Laboratory, Report
No. 13; 13 November 1947.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Propagation Effects on High Frequency Direction Finders:  Phase
I, Experimental; Phase II, Literature Survey
Title Text
Silberstein, R.Author Text
U.S. Bureau of Standards, Central Radio Propagation Laboratories, 3rd
Report; 1 November 1947.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English
language/USA abstract, document not available, study.  See Abstract no.










CRPL Project 5.3, third quarterly report covering period 1 July to 30
September 1947, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., 1 November 1947.
Source Text
Keyword Text
This report deals with the progress of the work in Phase I, Experimental.  In
this quarter, details of instrumentation on the study of differential phase
variations in the horizontal plane (see Sec. IIIa of the First Quarterly Report, 1
August 1947, and Appendix A of this report) were worked out and several of
the sub-units built.  A work program for subdivision of the work between the
Cruft Laboratory and CRPL groups was adopted.  It was planned that each
group would finish development and construction of certain sub-units for the
first unit to be installed at Cruft, that Cruft personnel would cooperate in a test
of the assembled system for studying the phase variations in the horizontal
plane to be conducted at CRPL.  Then the equipment would be moved to Cruft
for field installation.  (Author's abstract, technical report, English language, file










CRPL Project 5.3, Third quarterly report covering period 1 July to 30
September 1947, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., 1 November 1947.
Source Text
Keyword Text
Several reports pertaining to the work were read and abstracted during this
period.  This quarter, for the first time, work done under Phase II, Literature
Survey, appears under a separate report cover from Phase I, Experimental.  It
is expected that this practice will be continued in the future.  Abstracts made
of reports pertaining to the project  appear in the appendixes following.
(Abstract taken from author's abstract and general, technical report, English






Position-Finding by Radio:  First Thoughts on the Classification of
Systems
Title Text
Strong, C. E.Author Text
Electrician, vol. 139, p. 1221; 24 October 1947.  See also Engineer (London),
vol. 184, pp. 446-447; 7 November 1947.
Source Text
Keyword Text
ABSTRACT NO. 1:  Long abstract of Chairman's address, Radio Section,
IEE.  The need for revising current terminology for classifying radio position-
finding systems is stressed.  A time-sharing multiplex system combining
radar and communication services to aircraft on a common frequency is
described.  ABSTRACT NO. 2:  System of classification outlined
differentiates between radio communication and radiolocation, latter term
being expanded to include all methods of position determination, including
direction finding and radar; radiolocation is then divided into two categories
covering "range determination" and "direction determination," while these, in
turn, are subdivided into broad based and narrow based systems.  From
address before Instn. Elec. Engrs.  (Abstract No. 1 - Univ. of Illinois abstract,
Abstract No. 2 - Science or engineering abstract, trade journal, English






Progress Report on Antenna Systems in the 50 MCS to 500 MCS Range
for U.S. Army Signal Corps
Title Text
AnonymousAuthor Text
Contract No. W-36-039-sc-33679, for period 20 June 1947 to 17 September
1947 (revised), 1 December 1947.
Source Text
Keyword Text
The Camp Cole project has been formally established on Workshop
Associates Inc. development schedule.  Development, scheduling, and
coordinating personnel have been assigned for all work which can be done on
the initial phase of this project.  Specific tasks have been assigned to the
various development groups, and progress has been made as detailed in this
report.  To eliminate confusion, the classes of operation contemplated in
Signal Corps specification SCL1100A are reviewed in Table I.  In this and
subsequent reports, classes of operation referred to in the text will be in
accord with Table I.  Band "A" will be the region from 50 to 150 Mcs, and
Band "B" will be the region from 150 to 500 Mcs.  Nomenclature will be that
approved by the RMA and IRE.  Impedance measurements will be given in
terms off the standing wave voltage or current ratio ("SWVR" or "r"), unless
otherwise noted, in which case they will be given in terms of standing wave
power ratio ("SWR" or "r2").  Considerable time was spent reviewing the
electrical and mechanical characteristics of all existing antenna types which
might operate int he 50 to 500 Mcs range.  Detailed information has been
requested from the government and from other sources on all antennas which
might be adapted for use in the completion of this contract.  A complete
survey of all antennas previously developed by Workshop Associates was
undertaken for the same reason.  From the information thus gathered, a
working plan of attack was drawn.  This outline revealed the necessity of
original development work for several classes of operation, if the number of
antennas was to be kept to a minimum.  Work has thus been initiated, whose
aim is (a) the development of a truly broad band dipole, (b) the development of
a combination of a dipole and a reflector which can be used to successfully
illuminate a parabolic reflector, and   the development of ring radiating
elements for horizontally and vertically polarized waves.  A radiating element
has been devised, constructed and tested, which, alone, will meet the
requirements of Class Ia, band "B" operation, two of which can be used in a
simple array for Class II, band "B" operation.  There is a possibility further,
that this element can be used as a primary source in a reflector.  The search
for a broad band dipole, while not completely successful as yet, shows
considerable promise.  The horizontally polarized ring radiator has been
Abstract Text
designed and built.  It is now undergoing measurements, but no conclusions
have been reached.  (Abstract taken from author's summary, technical report,





Appraisal of an Experimental Plan Position Indicator  Presenting
Simulated Bearing Range and Height Information
Title Text
Gebhard, J. W., Bilodeau, D. A.Author Text
Report SPECDEVCEN-166-1-37, 2 pages; December, 1947.  Authors
employed:  Johns Hopkins University, Psychological Lab., Baltimore MD.
Source Text
plan position indicators, human engineering, search
radar,  display systems, radar operators, range
finding, direction  finding, height finding,
simulation, performance(human)
Keyword Text
Two experiments were performed to appraise a conventional  polar coordinate
display modified to present bearing, range,  and height information. The
display consisted of a PPI  surrounded by an annulus. Each target was
represented by two  blips on the same bearing: the inner blip on the PPI gave
bearing and range, and the outer blip in the annulus gave  bearing and height.
The display was a synthetic or simulated  display. Engineering modifications
actually to reproduce  bearing, range, and height information on this PPI were
not  accomplished. The purpose of this appraisal is psychological  one: to
determine how accurately a man can understand and  extract information






Recent Advances in Aerial Balancing Technique and Radiogoniometer
Design in Relation to High Frequency Direction Finders
Title Text
Jolliffe, S. A. W., and Watson, D.Author Text
Marconi Rev., vol. 10, pp. 142-156; October to December 1947.Source Text
Keyword Text
ABSTRACT NO. 1:  The causes of instrumental error in the antenna and
radiogoniometer system of an Adcock D/F system are considered.  A method
of balancing such a system without introducing spurious effects due to bad
siting of a local transmitter is described, and this method is compared with
other techniques.  A FM field transmitters for speedy and accurate calibration
of wide-band hf direction finders is described.  "Errors in the radiogoniometer
due to the 'vector sum' component of the voltage induced in the antennas are
considered.  Methods of reducing coupling law errors are given, and a
balanced potentiometer which produces accurate voltage ratios for error curve
tests is described."  ABSTRACT NO. 2:  Instrumental errors in the use of an
Adcock D/F equipment are considered and a method of balancing the system
without introducing spurious effects is described.  The balancing unit
comprises an arrangement of 4 metal rods disposed in a square around a fifth
rod and connected to the 4 elements of the aerial, and a coupling loop.  By
applying a signal to the central rod and connecting a receiver to the loop, the
balance of the aerial system may be measured.  the technique compares
favorably with other methods such as field transmitter, radiating sense aerial,
std. N.P.L. methods, etc.  To calibrate wide-band D/F equipment a FM
transmitter, sweeping through a  preset band of frequencies, is employed.  A
portable unit is described.  Radiogoniometer errors are mainly due to the
vector sum component of the induced voltage, and a form of balanced
potentiometer circuit may be used for producing accurate voltage ratios for
testing.  (Abstract No. 1 - Source of abstract unknown, Abstract No. 2 - IRE








Lindenblad, N. E.Author Text
Proc. IRE, pp. 1472-1479; December 1947.Source Text
Keyword Text
The development of flush-type radiators of the slot and pocket type, especially
types applicable to aircraft.  Specific solutions to altimeter and market-
beacon pickup antennas are described.  The general aspects of the
phenomena which are involved are examined, and it becomes evident hat
workable solutions, in the majority of cases, can be obtained only by means
of actual experiment, since variations in the surroundings have first-order
influence upon such vital characteristics as radiation patterns, slot
impedance, and bandwidth.  (Science or engineering abstract, formal







Radio Aids to NavigationTitle Text
Smith, R. A.Author Text
Cambridge University Press, London, 114 pp. .  See also Wireless Eng., vol.
24, p. 373; December 1947.
Source Text
Keyword Text
The material was originally prepared for the Ministry of Supply (Air) Scientific
War Records.  "The various systems are briefly described in general terms,
sometimes with the aid of block diagrams, and their main characteristics are
given."  For another review see Wireless World, vol. 54, p. 30; January 1948.
(Univ. of Illinois abstract, book, English language/abstract, document not






Fundamental Limitations of Small AntennasTitle Text
Wheeler, H. A.Author Text
Proc. IRE and Waves and Electrons, vol. 35, pp. 1479-1484; December 1947.
 See also Proc. IRE (Australia), vol. 10, pp. 47-52; February 1949.
Source Text
Keyword Text
A capacitor or inductor operating as a small aerial is theoretically capable of
intercepting a certain amount of power, independent of its size, assuming
tuning without circuit loss.  The practical efficiency relative to this ideal is
limited by the "radiation power factor" of the aerial as compared with the
power factor and band-width of the aerial tuning.  The radiation pf of either kind
of aerial is somewhat >Ab/6π̀ l3 where Ab = the cylindrical volume occupied
by the aerial, `l = the radianlength (½π wavelength) at the operating
frequency.  The efficiency is further limited by the closeness of coupling of the
aerial with its tuner.  Other simple formulae are given for the more
fundamental properties of small aerials and their behavior in a simple circuit.
Examples for 1 Mc/s operation in typical circuits indicate a loss of about 35
db for the I.R.E. standard capacitive aerial, 43 db for a large loop occupying a
volume of 1 m square by 0.5 m axial length, and 64 db for a loop of 1/5 these
dimensions.  (Science or engineering abstract, formal literature, English






An Analysis of Radio Direction-Finding Systems, Part ITitle Text
Annis, R. W.Author Text
University of Illinois, Department of Electrical Engineering, Radio Direction-
Finding Research Library, Technical Report No. 7, Contract N6-ori-71, Task
Order XV; 1 September 1948.
Source Text
Keyword Text
A general method for the analysis of all existing radio direction finding
systems is proposed.  A primitive direction finding system sufficiently broad in
scope to embrace all existing systems is postulated.  It is stated that the first
element in this primitive system is of fundamental importance in radio
direction finding.  Proceeding on this premise, the synthesis and analysis is
given for circularly disposed antenna arrays having harmonic radiation
patterns.  Equations are developed for expressing the electrical output of any
harmonic array as a function of one or more input signals on the same
frequency.  Terms are defined and sample curves are given which will
theoretically resolve the direction of arrival of each of two interfering waves.
(Author's abstract, technical report including miscellaneous government






Standards on AntennasTitle Text
AnonymousAuthor Text
Methods of Testings, New York, N.Y., The Institute of  Radio Engineers, 1948.Source Text
Keyword Text
These standards are the result of study by the 1948 and earlier Technical
Committees on Antennas carried on in frequent meetings and by
correspondence under the general guidance of the Standards Committee.
Published with the approval of the Board of Directors, the report embodies the
Institute's official recommendations to its members and the industry at large.
Suggestions and comments will be welcomed as an aid to committees
preparing future report.  Correspondence should be addressed to The Institute
of Radio Engineers.  (Abstract source unknown, technical report, English






Standards on Antennas, Modulation Systems, TransmittersTitle Text
AnonymousAuthor Text
Definition of Terms, New York, N.Y., The Institute of Radio Engineers, 1948.Source Text
Keyword Text
These standards are the result of study by the 1947 and earlier Technical
Committees on antennas, modulation systems, and transmitters carried on in
frequent meetings and by correspondence under the general guidance of the
Standards Committee.  Published with the approval of the Board of Directors,
the report embodies the Institute's official recommendations to its members
and the industry at large.  Suggestions and comments will be welcomed as
an aid to committees preparing future reports.  Correspondence should be
addressed to The Institute of Radio Engineers.  (Abstract source unknown,










Herbach & Rademan, Incorporated, Philadelphia, Pennsylvania, NAVSHIPS
91134, Contract NXsr-95075; 13 September 1948.
Source Text
Keyword Text
The Re-radiation Frequency Meter, Navy Model OCQ, is a test instrument
designed as an aid in installation, maintenance and service of direction-finder
equipments operating in the range from 2.0 to 20 megacycles.  With the aid
of this instrument, personnel responsible for the installation, maintenance and
proper operation of the direction-finder, can determine the possible sources of
error from resonant structures, such as masts or guy-wires, and estimate the
relative magnitude of error which may be introduced in each case.  The
results of the tests will indicate the best possible location for the direction-
finder position.  With this done, the remaining sources of error may be
eliminated or altered, so that their effects on the accuracy of bearing
indication can be brought to negligible proportions.  Re-radiators can very
drastically affect the ability of a direction-finder to determine a true bearing
indication.  Near the direction-finder installation may be antennae, masts, guy-
wires, etc., which may be sharply resonant within its operating frequency
range.  They will produce large errors at these resonant frequencies for the
bearings obtained from the direction-finder.  In use, the Re-radiation
Frequency Meter determines the frequencies at which resonance occurs and
also the relative "Q" of any radiator which might be resonant in the frequency
range covered by the instrument.  (Author's abstract, technical report
including miscellaneous government published material, English
language/USA abstract, file number 643, instruction manual; located in






Anomalous Effects in Ionospheric AbsorptionTitle Text
Appleton, E. V., Beynon, W. J. G. and Piggott, W. R.Author Text







The Application of Ionospheric Data to Radio CommunicationTitle Text
Appleton, E., and Beynon, W.Author Text
Dept. of Scientific and Industrial Research, Radio Research Special Report
No. 18, London, England: His Majesty's Stationery Office, 1948.
Source Text
Keyword Text







Investigations of Resonances and Asymmetries in Adcock Aerial-Feeder
Systems
Title Text
Fradin, A. Z., and Khatskelevich, V. A.Author Text
Radiotekhnika, vol. 3, pp. 6-28; 1948.Source Text
Keyword Text
All possible asymmetries of an Adcock system comprising vertical dipoles,
their horizontal feeders and the vertical down leads, are considered, and the
relevant characteristic impedances and other parameters derived from the
analysis of phase displacement, decrements and radiation resistances of
single elements.  Criteria for complete symmetry are proposed, and the
conceptions of symmetrical and asymmetrical, co-ordinated and non-co-
ordinated systems are introduced and described by the state of
corresponding electrical lengths, radiation resistances and propagation
constants of dipole and feeder elements.  The resulting resonances,
frequency characteristics and directional properties are tabulated.  (IRE or







Aerials; FIAT Review of German Science, 1939-1946Title Text
Franz, K.Author Text
Electronics, incl. Fundamental Emission Phenomena, Part 2, pp. 65-89; 1948.Source Text
Keyword Text
Discussion of the properties of dipole, long-wire, and parabolic antennas, slot
and dielectric radiators, and of various measurement methods, with
references to 26 relevant papers.  (Univ. of Illinois abstract, trade journal,






Direction Finding; FIAT, Review of German Science, 1939-1946Title Text
Handel, P. V.Author Text




ABSTRACT NO. 1:  The term "direction finding" is used in the wider sense to
include bearing and distance measurements with hf waves.  Small base
arrangements, in which the base length is small compared with λ, are first
considered, then large-base systems, and finally methods of distance
measurement.  References are given to 35 relevant German publications.
ABSTRACT NO. 2:  Covers German wartime developments.  The "great base"
method relies on vhf operation from 2 transmitters wide apart (13 km, d>λ)
creating an interference field of confocal hyperbolae (1,859 lines).  A similar
method was also developed for long wave operation on 1,000 m.  The "small
base" method employs loop and/or aerial combinations of dimensions <λ.
Distance measurements (similar to "Loran") rely on phase comparison on
long waves.  Meteorological investigations, particularly of propagation
immediately above sea level, are also reported.  (Abstract No. 1 - Univ. of
Illinois abstract, Abstract No. 2 - Source of abstract unknown, formal






A Study of Atmospheric Direction-Finding and RangingTitle Text
Kessler, W. J.Author Text
Florida University, Engineering and Industrial Experiment Station, Quarterly
Progress Report No. 4; TIP No. U603; 1948.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finding and Ranging on AtmosphericsTitle Text
Kessler, W. J.Author Text
Florida University, Engineering and Industrial Experiment Station, Final
Report; TIP No. U7054; 17 September 1948.
Source Text
Keyword Text
The factors influencing the bearing fluctuations observed during the night with
the standard AN/GRD-1A atmospheric direction finder are discussed.  A
modified crossed Adcock antenna system was developed which reduces the
bearing fluctuations during the night to about a tenth of that observed with the
conventional crossed-loop antenna.  The nighttime bearing fluctuations in the
VLF region are caused by polarization effects of the electromagnetic waves
reflected from the ionosphere.  An investigation on the possibility of
determining the distance to atmospheric sources through analysis of their
wave forms was based on the time differences observed between successive
maxima of the wave forms observed during the day.  No satisfactory
correlation was obtained between the great-circle distances to atmospheric
sources and the measured time intervals.  The method employed to measure
the effective height of the ionosphere at a frequency of 18.0 kc. is described.
It is shown that the probable contour of the ionosphere during the winter day
ranges from 68 to 70 km.  A theoretical study of the properties of spaced-loop
antenna systems for use with the standard AN/GRD-1A direction finder is
presented.  Coaxial and the coplanar forms are considered.  The coaxial form
is not suitable for use with the AN/GRD-1A because of a complex directivity
characteristic.  Coplanar forms are useful with the AN/GRD-1A provided
conventional sensing techniques are not attempted and the spacing between
the loop elements can be increased sufficiently to provide adequate
sensitivity.  An experimental investigation of the proximity effects between the
elements of a crossed-loop antenna structure is reported.  The directional
errors due to close spacing of the elements can be reduced to about 1º by
increasing the spacing to 10 ft. or more.  The theoretical basis for and a
complete description of the alignment procedure developed for use with the
standard AN/GRD-1A direction finder are presented.  In an experimental study
of the practicability of incorporating a sense determination circuit for use with
the AN/GRD-1A, the system operated satisfactorily, but proper adjustment
was too difficult to achieve for field application.  The possibility of employing
the compensated-loop system for the reduction of bearing errors due to
polarization effects is discussed.  A theoretical and experimental investigation
was made of the practicability of employing short-range site calibration
techniques with the AN/GRD-1A installations.  The technique investigated
Abstract Text
was not reliable; highly portable calibration equipment does not appear
practical.  A theoretical study is reported on the possibility of correcting
bearing errors encountered with instantaneous direction finders due to
imperfections in the construction of commercial cathode-ray tubes.  Errors
due to a non-perpendicular relationship of the deflecting plates of the cathode-
ray tubes can be completely corrected.  Correction is accomplished by
rotating each loop element in the appropriate direction through an angle equal
to half the angle by which the deflection axes of the cathode-ray tubes deviate
from a perfect right angle.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Le Page, W. R., et al.Author Text
Syracuse University, Institute of Industrial Research, Report No. 5; TIP No.
U10968; ca 30 September 1948.
Source Text
Keyword Text
Basic solutions are given for the field patterns of a circular array consisting of
a continuous current sheet of discrete elements.  Good agreement was
obtained between experiments and a theory which predicts amplitude and
phase information for the field pattern of a single element in front of a cylinder.
 The Wullenwever array was approximated by assuming a continuous current
sheet, each integration element of which had a field pattern of the form
predicted by that theory.  This assumption also seemed justified for discrete
elements spaced at less than one-half wave length.  For greater spacings a
summation of 1 term for each element was used.  The beam widths of
experimental arrays were 15º to 40º.  Phase distortion as worse in the
circular array than in the Wullenwever type.  Results of coupling the feed
system capacitively to a 5-element Wullenwever array were encouraging.
Theoretical horizontal-plane patterns obtained for an Adcock in which a pair of
cophasally-fed elements replaced each element of the ordinary H-Adcock to
give a broadside effect showed the expected reinforcement advantageous
when the base of the Adcock was more than one-half wave length.  Tests with
an automatic pattern recording system showed that patterns obtained when
transmitting and receiving were the same.  Pertinent dimensions of the
Wullenwever array for various frequencies are given in terms of wave lengths.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Wide-Band Aerials and Transmission Lines for 20 to 85 Mc/sTitle Text
Lutkin, F. E., Cary, R. H. J., and Harding, G. N.Author Text
JIEE (London), Part IIIA, vol. 93, no. 3, pp. 552-558; 1948.Source Text
Keyword Text
Systems covering the frequency bands 20 to 30, 40 to 50 and 50 to 85
megacycles are described which can deal with pulse transmissions of 600
kilowatts peak power.  The aerial arrays are built up of full-wave center-fed
dipoles of wire-cage construction, with an input impedance of 600 ohms.
Open wire transmission lines are used throughout.  Wire mesh reflectors are
used to obtain the horizontal  polar diagram required; their effect on dipole
impedance is discussed.  an exponential transformer is described which
simplifies the construction of arrays consisting of four fullwave dipoles, it
function going to transform an impedance of 300 to 600 ohms.  compensating
stubs may be used to increase the bandwidth of the wide-band aerials.  (Univ.







Applied Physics -- Electronics - A History of Divisions 13 and 15 and the
Committee on Propagation, NDRC
Title Text
Pratt, H., Suits, C. G., Harrison, G. R., Stephenson, H. K., Jones, E. L.,
Williams, C., Jordan, L., and Burrows, C. R.
Author Text
Science in World War II Series, Office of Scientific Research and
Development, Little, Brown and Company, Boston, 1948.
Source Text
history, jammingKeyword Text
A volume of histories prepared under the direction of the respective
administrative units of the National Defense Research Committee.  The table
of contents under Book One:  Electronics, includes 32 short chapters with
appendices many of which deal with various aspects of radio direction finding.
 Some titles included are beginning of radio countermeasures,
countermeasures against radio direction finders, antennas, direction finder
research, electrical DF evaluator, effects of terrain on radio propagation,
ionosphere and radio propagation studies, direction finding on atmospherics,
and propagation experiments.  A very concise review of National Defense
Research Committee activities in World War II related to radio direction
finding, countermeasures and related subjects including antennas and
propagation is given.  The various sections include comments on jamming
and review problems which were encountered.   The book also provides a
section on the effects of terrain on radio propagation, a section on direction
finding on atmospherics (sferics) and describes three observation stations
which were set up in and around Albuquerque, New Mexico by the University
of New Mexico with both DF and oscilloscopic equipment in each.  A review










Ohio State University Research Laboratories, with cooperation of Air Materiel
Command, Wright Field, Dayton, Ohio, Report No. 301-310, Contract No. W
33-038 ac16520 (17380); 1 September 1948.
Source Text
Keyword Text
A method for calculating the effect of a circular cylinder on the patterns of
simple loop and dipole antennas mounted on or near the cylinder, has
recently been described by P.S. Carter.  The method depends on the
possibility of calculating the pattern of the antenna when receiving plane
waves, from a knowledge of the diffraction of such a plane wave around the
object when the antenna is absent.  When the antenna can be assumed to be
of such a nature that it causes negligible distortion of the diffracted field, then
the pattern is obtained immediately from the calculation of the diffraction field.
 Carter considered only cylinders of circular cross-section, but it is not difficult
to extend his analysis to cylinders of elliptical cross-section.  the elliptical
cylinder is of some practical interest, particularly in connection with the
patterns of airborne antennas.  The phenomena involved in the radiation of
energy by aircraft antennas are so complicated that theoretical investigations
are essential for a thorough understanding of the patterns.  At the present
time only the simplest geometrical shapes can be treated with any rigor, so
for the analysis it is necessary to replace the complex structure of the aircraft
with a suitably simplified structure.  Carter has shown that the circular
cylinder is a reasonable approximation to the shape of the fuselage of many
aircraft.  The elliptic cylinder is a better approximation to the shape of the
fuselage of many airplanes, and it is also a very good approximation to the
wings of an airplane.  Since the diffraction of a plane wave around a cylinder of
elliptic cross-section can be calculated, Carter's analysis can be extended to
permit its application to more general situations.  (Author's abstract, technical
report including miscellaneous government published material, English






Miscellaneous Report Titles Pertaining to Direction FindingTitle Text
Various Authors, Some AnonymousAuthor Text
Acquired from German Sources after World War II, Not Dated, No Authorship
Assigned, Listing Originally Compiled by University of Illinois, Department of
Electrical Engineering, about 1948.
Source Text
Keyword Text
See Abstract No. 2912 (1) "Aircraft Direction Finder, Type Spez  173N."
Telefunken; Air Document Index No. R2733 F782.  (2) "Airborne Direction
Finding Equipment with Direction Finding Receiver 173N." Telefunken; Air
document Index No. R-2298 F424.  (3) "Cross-Frame Goniometer Direction
Finder, Telefunken.  (4) Description and Operating Instructions for Mobile
Direction Finder Fu.P.E.C."  Telefunken, Air Document Index No. R2296
F652.  (5) "D.F. Fix Correction Instrument, Type 2134N."  Telefunken.  (6)
"Direction Finders."  Telefunken; Air Document Index No. R2765 F263.  (7)
"Direction Finder Type E 374N."  Telefunken, Air Document Index No. R2773
F684.  (8) "Direction Finder, Type P 57N." Telefunken, Air Document Index
No. R2738 F642.  (9)  "Goniometer - Land D/F Installation with D/F Receiver
E 398N."  Telefunken.  (10) "Goniometer Land D/F Installations."  Telefunken.
(11) "Ground Direction Finding Equipment FuG 4." Telefunken; Air Document
Index No. R2756 F1057.  (12) "Ground Radio Compass, Type 109N and
110N." Telefunken, Air Document Index No. R2740 F296.  (13) "Homing
Direction Finder, Type P 63 u N." Telefunken, Air Document Index No. R2294
F16.  (14) "Impulse Direction Finding Equipment, Type 159N."  Telefunken:
Air Document Index No. R2777 F16.  (15) "Installation and Operation
Instructions for Radio Direction Finder Installation A 100 al, Transportable."
Telefunken.  (16) "List of German D.F. Equipments Manufactured by
Telefunken."  Telefunken. (17) "Method of Radio Navigation.  Telefunken, FIAT
753; IIIC/1098 Abst:  TL/UK-2183.  (18)  "Naval Direction Finder Equipment."
Telefunken; Air Document Index No. R3325 F361.  (19) "Portable Direction-
Finding Apparatus - E 383 n 2/37 EP 2a."  Telefunken; Air Document Index
No. R216 F848.  (20) "Portable Direction Finding Equipment." Telefunken; Air
Document Index No. R2862 F630.  (21) "Portable, Mobile, and Stationary
Direction Finders." Telefunken; Air Document Index No. R2300 F293.  (22)
"Preliminary Description of the Apparatus Used by a D/F Landing Team in a
Two-Wheeled Trailer."  Telefunken; Department of Commerce PB L70574.
(23) "Radio Compass Receiver E.P. 2."  Telefunken; Air Document Index No.
R2733 F907.  (24) "Radio Direction Finder 118 N." Telefunken; Air Document
Index No. R2747 F416.  (25) "Radio Direction Finding Installations 101 N and
102 N."  Telefunken; Air Document Index No. R2055 F239, Department of
Abstract Text
Commerce PB 54737.  (26) "Radio Direction-Finding Set 130 N." (German:
Telefunken)  See:  Department of Commerce PB L70568.  ABSTRACT:  This
is a technical manual for the G.A.F. direction finding radio set 130 N.
Abstract prepared at Headquarters Air Materiel Command, Wright Field,
Dayton, Ohio.  (27) "Radio Navigation of Airplanes Using the Direction-Finding
Equipment 173N."  Telefunken; Air Document Index No. R2297 F428.  (28)
"Selection of Direction-Finding Stations for Landing Purposes."  Telefunken;
Air Document Index No. R2060 F429.  (29)  "Short-range Direction Finder P
57 N." Telefunken; Air Document Index No. R2813 F1169.  (30)  "Direction
Finding Oscillograph, Type C 170/175/183."  FIAT 753: IIIC/1000, Abst.:
TL/UK 1226.  (31) "Discussion of the Possibilities of Construction Locator
Beam Beacons and Radio Beacons as well as DF'ing Installations for Waves
Which Propagate above the Ionosphere."  FIAT 753: IIIC/1001, Abst.: TL/UK
1227.  (32) "Report on the DF'ing of Flying special Apparatus."  FIAT 753:
IIIC/1002, Abst.:  TL/UK-1228.  (33) "Direction Finding Over Reflecting
Ground."  FIAT 753:  IIIC/1003, Abst.:  TL/UK-1229.  (34)  "Principles of a DF
System Based on the Use of Directional Characteristics."  FIAT 753:
IIIC/1005, Abst.:  TL/UK-1230.  (35)  "Notes on a Procedure for Testing Night
Effect Susceptibility of Adcock DF'ing Sets."  FIAT 753: IIIC/1006, Abst.:
TL/UK-1231.  (36) "Rapid DF'ing Set with a Rotating Glow Tube in Connection
with Goniometer Installations."  FIAT 753:  IIIC/1007, Abst.:  TL/UK-1232.
(37) "The Projected DF Installations at Bordeaux and Montpellier."  FIAT 753:
IIIC/1009, Abst.:  TL/UK-1234.  (38)  "Examination of DF Loops Inside Metal
Frames, Part II of the Report."  FIAT 753: IIIC/1011, Abst.: TL/UK-1236.  (39)
"Test Report on French DF Sets." FIAT 753: IIIC/1030, Abst.: TL/UK-1237.
(40) "Basic Considerations on the Switched DF Set, and Comparison with the
Minimum Indicating DF Set."  FIAT 753: IIIC/1031, Abst.: TL/UK-1238.  (41)
"Airborne Homing Receiver Klein ZE, Type C63/34."  FIAT 753: IIIC/1032,
Abst.: TL/UK-1239.  (42) "Investigation on the Possibilities of Direction
Finding with Ultra Short Waves and a Loop Antenna DF Set."  FIAT 753:
IIIC/1033, Abst.:  TL/UK-1240.  (43) "Research Report on the Work of the
FFO with Y-DF Sets."  FIAT 753: IIIC/1034, Abst.: TL/UK-1241.  (44)
"Development and Test of a New Short Wave Homing Set."  FIAT 753:
IIIC/1035, Abst.: TL/UK-1242.  (45) "High Frequency Homing on Directional,
Powerful Transmitters."  FIAT 753: IIIC/1036, Abst.: TL/UK-1243.  (46)
"Homing Device for Pursuit Planes - Part 2." FIAT 753: IIIC/1037, Abst.:
TL/UK-1244. (47) "Test Report on a French DF Set." FIAT 753: IIIC/1038,
Abst.: TL/UK-1245.  (48) "Tests on a Surface Direction Finder."  FIAT 753:
IIIC/1039, Abst.: TL/UK-1246.  (49) "Homing Set with Loop DF'ing for Ultra
High Frequencies."  FIAT 753: IIIC/1040, Abst.: TL/UK-1248.  (50) "Erroneous
Indication of Goniometer DF Installations of Large Extension."  FIAT 753:
IIIC/1041, Abst.: TL/UK-1249.  (51) "Airborne Homing Receiver Type C 109."
FIAT 753: IIIC/1043, Abst.: TL/UK-1250.  (52) "Direct Indication, Quick DF'ing
Set Working on the Minimum Procedure, with Stroboscopic Indication by
Means of an Oscilloscope."  FIAT 753: IIIC/1045, Abst.: TL/UK-1252.  (53)
"Direct Indicating Loop DF Set with 360º Traverse."  FIAT 753: IIIC/1049,
Abst.: TL/UK-1253.  (54) "Automatic Base DF Installation, Type C 70/32."
FIAT 753: IIIC/1050, Abst.: TL/UK-1254.  (55) "Double DF Receiver Type C
208." FIAT 753: IIIC/1051, Abst.: TL/UK-1255. (56) "Compensation DF
Procedure for Ground Stations." FIAT 753: IIIC/1052, Abst.: TL/UK-1256.  (57)
"DF Angle Minimum Recorder." FIAT 753: IIIC/1053, Abst.: TL/UK-1257.  (58)
"Description of a DF Set for Visual Indication Working on the Principle of
Energy Comparison." FIAT 753: IIIC/1054, Abst.: TL/UK-1258.  (59) "Radio
Sonde DF'ing with Reflector Beamed 25 Gm Waves." FIAT 753: IIIC/1056,
Abst.: TL/UK-1260.  (60)  "A Vertical DF'ing Procedure."  FIAT 753: IIIC/1057,
Abst.: TL/UK-1261.  (61) "On an Evaluation Procedure for Multiple DF'ing
(Part I)." FIAT 753: IIIC/1058, Abst.: TL/UK-1262.  (62) "Remote Control DF
Installation." FIAT 753: IIIC/1059, Abst.: TL/UK-1263.  (63) "Examination of
DF Loops Inside Enclosed Metallic Spaces." FIAT 753: IIIC/1060, Abst.:
TL/UK-1264.  (64) "DF Compass Type C 72 of the DVG." FIAT 753: IIIC/1061,
Abst.: TL/UK-1265.  (65) "On a Special Form of Interior DF Loop for Aircrafts."
 FIAT 753: IIIC/1062, Abst.: TL/UK-1266.  (66) "Continuation of the
Examination of DF Installations with Fixed Loops." FIAT 753: IIIC/1063, Abst.:
TL/UK-1267.  (67) "Rapid Direction Finding Recorder." FIAT 753: IIIC/1064,
Abst.: TL/UK-1268.  (68) "Test Concerning the DF'ing Possibility of Balloon
Barrages." FIAT 753: IIIC/1065, Abst.: TL/UK-1269.  (69) "Further
Development of a DF Angle Oscillograph."  FIAT 753: IIIC/1066, Abst.: TL/UK-
1270.  (70) "Concerning the Influence of DF Errors and Wind on Homing."
FIAT 753: IIIC/1067, Abst.: TL/UK-1271.  (71) "Investigation on a Loop Homing
Airborne Set for Ultra Short Waves." FIAT 753: IIIC/1068, Abst.: TL/UK-1273.
(73) "Research on a Loop Homing Set for Ultra-Short Waves." FIAT 753:
IIIC/1070, Abst.: TL/UK-2180.  (74) "Radio Navigation on Aircraft Equipped
with Direction Finder Type Spec. 173 N." FIAT 753: IIIC/1071, Abst.: TL/UK-
2181.  (75) "Concerning an Evaluation Method with Multiple DF'ing (Part I)."
FIAT 753: IIIC/1074, Abst.: TL/UK-2182.  (76) "General Review of D.F.
Systems," FIAT 753: IIIC/1093, Abst.: TL/UK-2183.  (77) "Comparison of a
Large Base D.F. Equipment with Rotatable, Beamed Polar Diagram with the
Adcock D.F. System." FIAT 753: IIIC/1094, Abst.: TL/UK-2183.  (78) "Short
Wave D.F. Type R.P.21." FIAT 753: IIIC/1095, Abst.: TL/UK-2183.  (79)
"Amendment to Registration of Patent for D.F. Equipment." FIAT 753:
IIIC/1096, Abst.: TL/UK-2183.  (80) "Description of Telefunken D.F. Equipment
103N and 104N." FIAT 753: IIIC/1097, Abst.: TL/UK-2183.  (81) "Maintenance
of D.F. Equipment FuGX, GV, Fu B1.1." FIAT 753: IIIC/1099, Abst.: TL/UK-
2183.  (82) "Assembly of Mobile Ground D.F. Equipment A 80 C." FIAT 753:
IIIC/1100, Abst.: TL/UK-2183.  (83) "Direct Reading D.F. Equipment with
Rotatory Goniometer Spool." FIAT 753: IIIC/1102, Abst.: TL/UK-2183.  (84)
"Direct Reading D.F. Equipment with Periodically Inclosed Frame." FIAT 753:
IIIC/1103, Abst.: TL/UK-2183.  (85) "Circuit Plan for Direct Reading D.F.
System." FIAT 753: IIIC/1104, Abst.: TL/UK-2183.  (86) "Self Deciphering D.F.
System." FIAT 753: IIIC/1105, Abst.: TL/UK-2183.  (87) "Automatic Energy
Regulation in D.F. System." FIAT 753: IIIC/1106, Abst.: TL/UK-2183.  (88)
"Automatic Limitation of Output Capacity in Receivers." FIAT 753: IIIC/1107,
Abst.: TL/UK-2183.  (89) "Automatic Transmission of Indicator Positions by
Using Small Electrical Transmission Energies and the Achievement of Large
Reception Energies at the Place of Reception."  FIAT 753: IIIC/1108, Abst.:
TL/UK-2183.  (90) "Automatic Transmission of Indicator Positions." FIAT 753:
IIIC/1109, Abst.: TL/UK-2183.  (91) "Direct Indicating D.F. System for A/C's
Allowing Certain Deviations from the Set Course." FIAT 753: IIIC/1110, Abst.:
TL/UK-2183.  (92) "On the Accuracy of DF'ing FIAT 753: IIIC/1111, Abst.:
TL/UK-2183.  (93) "Examination of DF Loops inside Metallic Airplanes." FIAT
753: IIIC/2000, Abst.: TL/UK-1274.  (94) "Magnetic Compass, Suitable as
Automatic Course Indicator." FIAT 753: IIIC/2053, Abst.: TL/UK-2183.  (95)
"Report on Tests Carried out on Receiver E.26." FIAT 753: IIIC/2054, Abst.:
TL/UK-2183.  (96) "Report Tests Carried Out on Tn-Rn FuNG 101." FIAT 753:
IIIC/2056, Abst.: TL/UK-2183.  (97) "DF'ing with 3 cm Waves." FIAT 753:
IIIC/3026, Abst.: TL/UK-1317.  (98) "Long Wave DF Set Free from Polarization
Errors (Long Wave Adcock DF'er)."  FIAT 753: IIIC/3035, Abst.: TL/UK-1321.
(99) "Handbook for the Fixed Radio DF Installation Fu Peil-A 70-b." FIAT 753:
IIIC/3045, Abst.: TL/UK-1330.  (100)  "Auxiliary for A-N-DF'ing with
Symmetrical Antenna Groups." FIAT 753 IIIC/3119, Abst.: TL/UK-1355.  (101)
"The Accuracy of Navigation." FIAT 753: IIIC/3124, Abst.: TL/UK-1360.  (102)
"On the Influence of Errors in Direction Finding and Wind on a Homing Flight."
FIAT 753: IIIC/3134, Abst.: TL/UK-2186.  (103) "Measurements of the Wind at
High Altitudes by Direction Finding on a Balloon." FIAT 753: IIIC/3139, Abst.:
TL/UK-2189.  (104) "Description of Radio Landing Receiver Fu B1. L." FIAT
753: IIIC/3151, Abst.: TL/UK-2183. (105) "Servicing of Navigation Set FuG
125." FIAT 753: IIIC/3152, Abst.: TL/UK-2183.  (106) "Auxiliary Part of
Direction Finder to Correct Error of Compass Indicator." Air Document Index
No. R3371 F1143.  (107) "Azimuth Determination with the D/F Installation Peil
1a."  Air Document Index No. R210 F290.  (108)  "The Calculation of
Directional Characteristics of Compensated Antenna Groups and Their Use
for Azimuth and Elevation Determination."  Air Document Index No. R2212
F705.  (109) "Concerning the Polarization Error in DF'ing."  FIAT 753: IID/112,
Abst.: TL/UK-846.  (110) "Description and Operational Manual on the Airborne
Direction-Finding Sets Peil 1a and 2a." Air Document Index No. R212 F781.
(111) "Description of the Radar Search Receiver Fu MB9." O.K.M.  (112)
"Direction Finding and Position Finding."  Air Document Index No. R2050
F645.  (113) "The Effect of Neighboring Metal Parts on Receiving Loops with
Consideration of the Installation of DF Loops on Airplanes."  FIAT 753:
IID/163, Abst.:  TL/UK-891.  (114) "Errors in Adcock DF'ing."  FIAT 753:
IID/1002, Abst.: TL/UK-908.  (115) "FuG 120a." Air Document Index No. R216
F388.  (116) "FuG 120a Directional Radio." Messerschmitt: Air Document
Index No. R2045 F88.  (117) "FuG VII Air to Air Radio Telephone Installed in
Ju 87, Dive Bomber, or Bf 109, Fighter, Used for Short Wave Direction
Finding." G.L.Z.: Air Document Index No. R2662 F301.  (118) "Great-Circle
Deviations by Ionospheric  Reflections: FIAT 677; Report 48.  (119) "Index of
the Technical Reports on Scientific Problems Undertaken by the Institute
(B.H.F.)."  B.H.F.: FIAT 753: IC/242, Abst.: TL/UK-1826.  (120) "List of
Scientific Reports."  FIAT 753:  IC/305, Abst.: TL/UK-1884.  (121) "List of
Scientific Reports."  FIAT 753: IC/304, Abst.: TL/UK-1883.  (122) "List of
Published Reports."  FIAT 753:  IC/2, Abst.: TL/UK-1748.  (123)
HOERSCELMANN, H. VON Mathematical Theory of the Radio Compass
Which Uses Refracted Wave Fronts Resulting from Earth Conductivity."  Air
Document Index No. R2743 F300.  (124) "Pictures of Ground Radio Direction
Finder Kornax."  Air Document Index No. R4007 F122-130.  (125)  KINDER,
"Position Determination of Radiosonde Sets in Flight by Use of 25 cm D/F."
FIAT 677:  Rpt. 56.  (126) "Preliminary Description and Maintenance
Instructions for the FuG 241."  Air Document Index No. R2297 F603.  (127)
"Preliminary Description of the Airborne Radio Direction Finding Apparatus
Peil 1 and Peil 2."  G.L.Z.: Air Document Index No. R213 F851.  See also
Department of Commerce PB L62301.  (Written for this publication by
Southwest Research, technical report including miscellaneous government
published material, French language/abstract and German language/abstract,





Experimentally Determined Characteristics of Cylindrical Sleeve
Antennas
Title Text
Walters, A. W., and Huffman, L. C.Author Text
USN, NRL Report No. R-3354; 13 September 1948.Source Text
Keyword Text
A series of measurements has been completed of the impedance
characteristics of cylindrical sleeve antennas mounted upon and
perpendicular to a ground plane.  These measurements were conducted over
a wide range of frequencies, radiator and sleeve diameters, and ratios of
radiator length to sleeve length.  The data thus obtained have been plotted in
families of curves of resistance and reactance vs frequency, considering each
of the physical variables separately.  The data presented are of maximum
utility in determining the physical dimensions from specific antenna
impedance and frequency range specifications, or conversely, in determining
the electrical characteristics of a given physical design.  Specific examples
are presented utilizing these data for the design of sleeve antennas for each
case.  A comparison of the impedance characteristics of a sleeve antenna
and a base-fed cylindrical antenna of the same over-all length and diameter is
presented.  As a further demonstration of the usefulness of the data, scaling
was performed on one of the model sleeve antennas resulting in a second
sleeve antenna with practically identical impedance characteristics in another
frequency range.  (Author's abstract, technical report including miscellaneous







Small High-Gain Arrays for Direction-FindingTitle Text
Yaru, N.Author Text
University of Illinois, Radio Direction Finding Research Laboratories, Technical
Report No. 6, Task Order 16; TIP No. U2617; 6 September 1948.
Source Text
Keyword Text
The performance of small linear arrays, end-fire and broadside, are analyzed
theoretically to determine whether or not "super-gain" arrays are of practical
value.  The mathematical techniques involved in the solution for directivity
patterns, antenna currents, driving point impedances, theoretical efficiencies,
and figures of merit for these arrays are outlined.  The correspondence
between the nulls of the array pattern and the roots of a complex polynomial
on the unit circle in the complex plane is utilized to solve for antenna current
amplitudes and phases, and to graphically plot the directive field pattern.  In
the analysis for end fire arrays, the roots of these polynomials are equally
spaced on an appropriate length of arc in order to obtain an improvement in
directivity.  The properties of the Tchebyscheff polynomials are applied to the
algebraic expressions for broadside arrays to solve for the resultant current
distribution in "super-gain" broadside arrays.  It becomes evident from the
study that it is theoretically possible to obtain arbitrarily sharp directivity with
an array of fixed length by using a sufficiently large number of elements.
However, the necessary close spacing and phase relations between the
elements causes the performance figures of the arrays to decrease to such
values that the systems become very impractical.  (Author's abstract,
technical report including miscellaneous government published material,






A Comparison between Expected Hyperbolic System A and DOVAP
Results (for A-4 Trajectories Based on Radio-Doppler Data)
Title Text
Hoffleit, D.Author Text
Ballistic Research Laboratories, Aberdeen Proving Grounds, Aberdeen,




DOVAP data on A-4 Round 17 have been differenced to yield pseudo-
hyperbolic System A data for making a provisional evaluation of the relative
advantages of two systems of instrumentation for the determination of A-4
trajectory data.  At very low and at high altitudes, System A determinations of
height are weak in comparison with DOVAP.  At altitudes near burn-out,
however, where the utmost accuracy is usually required, a high degree of
accuracy is anticipated for System A, and its use is advocated.  (Author's
abstract, technical report including miscellaneous government published






Study of Atmospheric Direction Finding and RangingTitle Text
Kessler, W. J.Author Text
University of Florida, Engineering and Industrial Experiment Station,
Gainsville, Quarterly Progress Reports Nos. 1 to 4.  See also Department of
Commerce Publications Nos. PB108815, 108816, 108817, and 108818; April
1947 to January 1948.
Source Text
Keyword Text
This report reviews the long range objectives and summarizes the progress
achieved to date in connection with the Sferics research program.
Reproductions of photographic records are included to disclose the quality of
calibration of the Adcock structure.  Additional photographs are included to
demonstrate the stability of the indicated bearings during diurnal periods and
the large variations occurring during nocturnal periods.  The improvements and
measurements made on the wide-band wave-shape amplifier are reported.
Curves and photographs are included to illustrate the characteristics of this
amplifier.  A brief discussion on the possible necessity for similar transient
response of the amplifiers employed at each wave-shape station is included.
The reinstallation of the Adcock-loop comparator system is discussed and
the modifications and improvements incorporated in the new installation are
described.  A description of the method of transcribing the data from the film
records is given and curves showing the relationship between the indications
of the Adcock and loop direction finders are included.  A means for collecting
information on the "standard wave error" of the Adcock antenna through the
use of mutually perpendicular horizontal antennas is discussed.  The
improvements in the lumped-constant delay line to be used with the wave-
shape units are mentioned and design information is presented so that the
characteristics of the delay networks employed by each observing station
may be made more nearly identical.  The present status of the Dotlock
control circuit and the final report on the low-frequency ionosphere
measurements are also discussed.  The modifications to the Adcock-loop
comparator antennas in an attempt to reduce the angular variations observed
with the Adcock direction finder are discussed.  The experimental results of
extending the horizontal transmission lines of the Adcock antenna to remove
the impedance discontinuities or "end effects" from the immediate
neighborhood of the vertical antenna elements are presented.  A development
of the analytic procedure for the determination of distance and ionosphere
height from the data contained in atmospheric wave shapes is included and
curves are presented to allow rapid processing of the observable data.
(Science or engineering abstract, technical report including miscellaneous
Abstract Text






Characteristics of Helical Antennas Radiating in the Axial ModeTitle Text
Kraus, J. D., and Williamson, J. C.Author Text
J. Appl. Phys., vol. 19, pp. 87-96; January 1948.Source Text
Keyword Text
A helix is a fundamental form of antenna with many radiation modes.  A
recently reported mode, called an axial or beam mode, occurs for a relatively
wide range of helix dimensions, in the region of 0.2 to 0.5 wave-lengths
diameter and as high as 0.5 wave-lengths spacing between turns.  The
radiation is maximum in the direction of the helix axis and is nearly circularly
polarized.  This mode may persist with a given helix over a considerable
frequency range.  In this range the phase velocity of wave propagation along
the helical conductor is reduced.  An approximate expression for the field
pattern of a single turn helix is developed.  The pattern of a helix of a number
of turns is then calculated as an array of such turns.  Measured and
calculated patterns show good agreement.  (Author's abstract, formal






Theory of the Circular Diffraction AntennaTitle Text
Pistolkors, A. A.Author Text
Proc. IRE, pp. 56-60; January 1948.Source Text
Keyword Text
The object of this investigation is a study of the electromagnetic field
produced by a diffraction antenna in the form of a circular gap made in a
conducting plane.  An emf is applied across the gap.  The method of
investigation is based on the classical diffraction theory by Fresnel and
Kirchloff.  The expressions for E and H are obtained and applied to the
calculation of electric-field intensity at a great distance, and the directive
patterns are plotted.  The current distribution in the screen is then studied,
and the expression for the gap admittance is obtained.  The surface current
density appears as a sum of an infinite number of partials or wave modes.
The radiation conductance rises step-wise with increasing radius, like the
radiation conductance of an oscillating sphere excited at the equator.
(Science or engineering abstract, formal literature, English language/USA






Special Problems in the Estimation of BearingTitle Text
Reese, T. W., Volkmann, J, et al.Author Text
The Psychophysical Research Unit, Mount Holyoke College, South Hadley,
Mass., Memo Report, DDC No. AD 658 891, 15 January 1948.
Source Text
Keyword Text
This report covers three special problems concerned with the estimation of
bearing, or angular orientation around the center of a circular display.  Two
previously published reports have presented the basic data on the accuracy
and variability with which judgments of bearing are made.  In the three
experiments reported here, the subjects were shown a line of light projected
on a large circular display and were asked to estimate the bearing of this line
in degrees.  The line of light was exposed for one-half second and the
subjects were allowed four seconds in which to make  their estimates.  Under
these general experimental conditions, the following special questions were
asked: (1) What effect has the length of the line of light whose bearing is to
be judged on the accuracy and variability of the subject's judgments? (The
line whose bearing is to be judged is referred to as the bearing indicator). (2)
What happens to accuracy and variability when only the outer tip of the
bearing indicator  is shown? (3) What is the size of the individual differences
in both accuracy and variability, and is there any relation between accuracy
and variability, that is, do the most accurate subjects tend to be the least
variable?  The answers to these questions are, very briefly: First, changing the
length of the bearing indicator over a wide range (from 93 % of the radius of
the display screen to only 6.6% of the radius) had little effect on either the
accuracy or the variability of the subjects' estimates.  Secondly, the outer tip
seems to be the most effective portion of the bearing marker in making
accurate judgments of bearing.  In fact, under the conditions of this
experiment, accuracy is increased and variability reduced when only this
portion of  the marker is shown.  Thirdly, the most accurate subject was
about three times more accurate than the least accurate subject.  The most
variable subject was about 3.5 times more variable than the least variable
subject.  Finally there is a correlation between error and variability of +0.41,
indicating that the most accurate subjects tend to be the least variable in their
estimates; conversely, the most inaccurate tend to be the most variable.







Special Problems in the Estimation of Bearing.  <NOTE>  Memorandum
Rept.
Title Text
Reese, T. W., Volkmann, J., Rogers, S., Kaufman, E. L.Author Text
Report SPECDEV-166-1-MHC-2, 49 pages; January, 1948.  Authors
employed:  Johns Hopkins University, Baltimore, Md.
Source Text
direction finding, performance (human), accuracy,
decision  making, display systems, targets, naval
personnel
Keyword Text
The subjects were asked the following special questions: (1)  What effect has
the length of the line of light whose bearing  is to be judged on the accuracy
and variability of the  subject's judgments. (The line whose bearing is to be
judged  is referred to as the bearing indicator) (2) What happens to  accuracy
and variability when only the outer tip of the  bearing indicator is shown. (3)
What is the size of the  individual differences in both accuracy and variability,
and  is there any relation between accuracy and variability, that  is, do the
most accurate subjects tend to be the least  variable. The answers to these
questions are: First, changing  the length of the bearing indicator over a wide
range (from  93% of the radius of the display screen to only 6.6% of the
radius) had little effect on either the accuracy or the  variability of the subjects'
estimates.  Secondly, the outer  tip seems to be the most effective portion of
the bearing  marker in making accurate judgments of bearing. In fact, under
the conditions of this experiment, accuracy is increased and  variability
reduced when only this portion of the marker is  shown. Thirdly, the most











Army Air Force, T-2 Translation No. 1901.  See also Department of
Commerce PB L87813; January 1948.
Source Text
Keyword Text
Patin automatic pilot operates on voltage output of direction-finding receiver.
Installation is based entirely on relay control.  Amplification of voltage is
unnecessary.  Device is installed in airplane to test ground and flight
characteristics and performance.  Endurance test was run to furnish data
regarding operational safety, length of life, and wear on components.
Advantages are given of installation for radio-controlled navigation of airplanes.
 (Science or engineering abstract, technical report including miscellaneous







Direction-Finding Kit MX-536/GRDTitle Text
Wilson, W. E.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Progress
Reports Nos. 10-11, TIP No. U1074; December 1947-January 1948.
Source Text
Keyword Text
Preliminary tests on the VHF antenna assembly indicated that the single
shielded RF cable is unsatisfactory because of excessive pickup energy.  The
use of RG-13U or 9U double-shielded 52 cable is being considered.
Diagrams of components are shown.  (Science or engineering abstract,
technical report including miscellaneous government published material,







Bell, D. A.Author Text
wireless world, pp. 57-58; February 1948.Source Text
Keyword Text
electrical properties and practical applications of slot antennas are discussed.
 They have the advantage of having polarization at right angles to that of a
dipole, so that it can be incorporated in a conduction structure.  If a row of
spaced holes is placed in the side of a waveguide, each hole will radiate
some of the energy passing down the guide; uniform phasing of the radiation
from the holes is effected by spacing them correctly along the length of the
guide.  The optimum type of radiating hole in a waveguide is a slot of about
half a wavelength and of much smaller width.  A slot in an infinite sheet is
closely equivalent to a flat-strip dipole in free space, except that the slot
behaves as a magnetic dipole, with the magnetic field parallel to the length of
the slot.  (Science or engineering abstract, trade journal, English






Developments in radio sky-wave propagation research and applications
during the war
Title Text
Delinger, J. H., and Smith, N.Author Text
proc. Ire, pp. 258-266; February 1948.Source Text
Keyword Text
this paper discusses the work done by the interservice radio propagation
laboratory during world war ii.  The circumstances leading to the
establishment of irpl are described, and the problems which were faced are
stated.  The measures taken for the solution of these problems are outlined,
and some of the results are presented.  Specific services performed by irpl
during the war for the armed forces and commercial companies are
recounted.  (Science or engineering abstract, formal literature, English






The Absorption of Radio Waves in the IonosphereTitle Text
Gripps, G.Author Text
Proc. IRE Australia, pp. 11-15; February 1948.Source Text
Keyword Text
A brief description of the ionosphere is followed by an outline of the factors
affecting the propagation of radio waves, including ionospheric reflection.
Attention then is directed to the phenomenon of absorption of radio waves by
the ionosphere and it is pointed out that normal ionospheric absorption is
made up of two components.  Expression for the normal absorption
coefficients at vertical incidence are presented.  Reference also is made to
abnormal absorption conditions such as those causing fade-outs of radio
transmission.  The practical case of oblique incidence is then considered and
the factors underlying the selection of the lowest and highest usable
frequencies are examined.  The paper concludes with data on methods of
absorption measurement and the equipment requirements involved.  (Science
or engineering abstract, formal literature, English language/Australian






Meteorological Radio Direction Finding for Measurement of Upper WindsTitle Text
Kirkman, R. A., and Lebedda, J. M.Author Text
J.Meteor., pp. 28-37; February 1948.Source Text
Keyword Text
The course of development of Army radio equipment (at the Signal Corps
Engineering Laboratories) for the measurement of upper wind velocities is
reviewed.  It is indicated that this type of information is needed for the
successful navigation of aircraft, for weather predictions, and for the
determination of ballistic winds used in connection with artillery fire.
Operation of the two latest types of direction-finders, for upper wind
measurements up to 100,000 ft altitude, is described in some detail, and
performance data are given.  Sources of error in connection with accuracy
measurements are discussed quantitatively.  Standard angular errors of the
apparatus considered are in the range from 0.05º to 0.15º.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Bibliography of Classified and Unclassified Reports on Radio Direction
Finding
Title Text
Meyers, J. J.Author Text
University of Illinois, Radio Direction Finding Research Group, Technical
Report No. 3; February 1948.
Source Text
Keyword Text
A Bibliography of reports pertaining to direction-finding.  It is one of three
reports.  Other reports pertained to publications and patents.  See Abstracts
Nos. 2842, 2874, and 2944.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published






Radio Propagation Effects on High-Frequency Direction Finders.  Phase
I, Experimental, Phase II.  Literature Survey
Title Text
Silberstein, R.Author Text
Central Radio Propagation Lab., National Bureau of Standards [Signal Corps
Contract No. 5055-PH-47-91 (6753); Quarterly report no. 4]; 1 Oct. - 31 Dec.,
1947; TIP No. U425; 1 Feb. 1948.
Source Text
Keyword Text
A laboratory test was made on a complete two-channel system for measuring
phase differences between two arriving waves.  Sources of error were noted
and modifications made.  The literature survey consists of abstracts of two
papers:  "The Polarization of Downcoming Ionospheric Radio Waves," and
"High-Frequency Direction Finder Apparatus Research by National Bureau of
Standards, 1941-2," (final report of OSRD project C-18).  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,










CRPL Project 5.3, Fourth quarterly report covering period 1 October to 31
December 1947, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., 1 February 1948.
Source Text
Keyword Text
During this period, a preliminary laboratory test was  made of a complete two-
channel system for measuring phase differences between two arriving waves,
the chief sources of error were noted and modifications were made
preparatory to the performing of the first field experiments by the Cruft group.






Evaluation Report, AN/ARD-4, Serial No. 1, VHF Airborne Radio
Direction Finder
Title Text
Thompson, A. G.Author Text
NRL Report R-3242, ASTIA No. AD-469855; 18 February 1948.Source Text
Keyword Text
Supplementary tests were made on the AN/ARD-4 direction finder equipment,
and reference is made to previous tests made by other organizations upon
Models DBF and AN/ARQ-6 equipments, which are nearly identical to the
AN/ARD-4.  Flight test data were not obtained because of lack of adequate
flight facilities.  These supplementary investigations verified the suitability of
the equipment for airborne use, evaluated some modifications of the original
Model DBF antenna system, and brought out several minor deficiencies not
previously reported.  It is judged that the equipment will meet essential
contract specifications upon the execution of several recommendations.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document










AMC Intel. Report No. F-TS-2223-RE; February 1948.Source Text
Keyword Text
A comprehensive survey of antennas and their associated coaxial cables and
line transformers for broad-band antenna installations is presented.  During
the way, broad-band operation was necessary so that the frequency could be
changed to intercept enemy messages and to eliminate interference, either
from the enemy or from neighboring transmissions.  Broad-band antennas are
considered to be those which do not require mechanical change or
mechanical tuning during the frequency change.  Electrically, the broad-band
antenna should retain its radiation pattern and the matched condition of the
antenna resistance to the wave impedance of the connecting cable from the
transmitter or receiver.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Evaluation of Model X-DBH Radio Direction FinderTitle Text
Conlon, J. J.Author Text




Laboratory and field tests indicate that the X-DBH MF/HF direction finder
which covers the range of 0.25 to 30 Mc, is satisfactory.  In the event full
scale production is contemplated, certain minor improvements in electrical
and mechanical characteristics, as noted, are desirable.  (Science or
engineering abstract, technical report including miscellaneous government







Direction-Finding Kit MX-536/GRDTitle Text
Everhart, A. G.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Progress




The Status on the various components of the DF kit is described.  Photos are
shown of the master power supply.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Marconi Multi Channel Visual HF Direction Finder Type DFG 28Title Text
Fewings, D. J.Author Text
Marconi Rev., vol. 11, pp. 1-8; January to March 1948.Source Text
Keyword Text
ABSTRACT NO. 1:  A single spinning goniometer without range switching
provides bearings on four channels for frequencies between 3 and 17.5 Mc.
The channels are independent both for bearings and for sense and all may
work simultaneously, bearings being shown on cathode-ray tubes with linear
scales.  Spaced vertical mast antennas of the Marconi Adcock type are used
with buried feeders; no vertical sense antenna is necessary.  A signal-to-
noise ratio of 20 db is obtained with signal strengths varying between 0.5 and
6λv/m.  The case containing the goniometer and driving motor is specially
designed to reduce noise.  ABSTRACT NO. 2:  Spinning goniometer type of
direction finder operates on four channels in frequency band 3-17.5 mc, with
each channel independent both for bearings and for sense, and all able to
work simultaneously; four Marconi type CR 150 receivers employed;
constructional and circuit details.  (Abstract No. 1 - Univ. of Illinois abstract,
Abstract No. 2 - Science or engineering abstract, formal literature, English






The Comb AntennaTitle Text
Grimm, R.Author Text
Proc. IRE, pp. 359-362; March 1948.Source Text
Keyword Text
An analysis of a comb antenna for reception of vertically-polarized medium-
frequency waves is given.  The formula can be applied to any array in which
the elements are arranged in a line and in which the current ratios and phase
relations are known.  Close coupling of the elements is considered, rather
than very loose capacitive coupling.  The condition of close coupling greatly
increases the directivity and signal level by adjusting the line velocity to an
optimum value.  The antenna is especially suited for reception of Loran
signals.  (Science or engineering abstract, formal literature, English






The Propagation of Radio Waves thru the GroundTitle Text
Mc Ilwain K., and Wheeler, H. A.Author Text
Proc. IRE, vol. 36, no. 3, pp. 377; March 1948.Source Text
Keyword Text
Summary of technical papers:  A theoretical and experimental study of the
propagation of radio waves through ground has resolved certain
inconsistencies in prior work.  Tests covered depths to several hundred feet
and frequencies from 0.6 to 1000 Mc.  As expected, dry ground is better than
wet.  At the lower frequencies, ground behaves as a homogeneous, poorly
conducting medium; at the higher, the rate of attenuation increases much
more rapidly, indicating pockets of moisture separated by dry ground.  A
special technique has been used to test the horizontal propagation through
substrata, which is especially useful to detect and trace dry layers
sandwiched between wet layers.  The results show the limitations of radio
waves for deep geophysical prospecting, though they may be useful for
related exploration.  (Written for this publication by Southwest Research and
Source of abstract unknown, formal literature, English language/USA






Characteristics of Directional-Null Antenna Patterns Produced by Multi-
Element Arrays
Title Text
Parker, C. V.Author Text
NRL Report R-3245; 1 March 1948.Source Text
Keyword Text
The analysis of directional-null antenna design begun in NRL Report R-3162 is
extended to arrays of omni-directional elements.  Symmetrical arrays of four
and six elements each are considered in some detail with equations derived
for the power radiated, equivalent radiation resistance, slope of the central
null, angular positions of minima, maxima, and nulls, and the amplitude of the
maxima relative to the minima and also relative of the peak of the in-phase
pattern having the same current distribution and element spacing.  It is
concluded that null-type antenna patterns may be obtained that are entirely
free of nulls except in a chosen plane through the antenna by a suitable
choice of element spacing and current, and, furthermore, that the depth of
minima may be controlled by the same means.  In particular, it is shown that,
in the case of four-element array of this type, the only requirement is that the
current distribution be tapered from the center outward and that the element
spacing be less than one wavelength.  Arrays of eight or more elements are
more briefly considered with similar conclusions.  This analysis developed as
a by-product of work on Problem 34R03-06.  Work is continuing on other
phases of the problem.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Fourier Transforms in Aerial TheoryTitle Text
Ramsay, J. F.Author Text
A six part paper beginning in the Marconi Rev., vol. 9, no. 83, pp. 139-145,
October to December 1946, and continuing one part per quarter ending with
Part VI, vol. 11, no. 89; January to March 1948; March 1948.
Source Text
Keyword Text
Part I.  Introduction; Fourier Cosine Transforms:  The object of this article is to
show how the Fourier Integral and Fourier Transforms can be used for the
calculation of polar diagrams from aperture characteristics.  The radiation
pattern of a narrow-beam aerial can be formulated as the Fourier Transform of
the aperture excitation.  Examples are given of simple equiphase aperture
characteristics and the evaluation of the corresponding polar diagrams.  Four
basic patterns are plotted, corresponding to the symmetrical, in-phase
excitations known as "constant," "triangular," "cosine," and "cosine squared."
 Part II.  Fourier Sine Transforms:  In the first part of this article, appearing in
the last number of the Marconi Review, it was shown that Fourier integrals
could be used for the calculation of polar diagrams, from aperture
characteristics.  The transforms of the Fourier integral can assume either a
cosine or sine form depending on whether the complex amplitude distribution
is even or odd.  Four types of cosine functions were treated in the first part of
the article and here the corresponding since functions are discussed.  Part III.
 Operations with Fourier Transforms:  Certain elementary operations with
Fourier Transforms are reviewed.  These are:  1.  Change of sign of the
independent variable, 2.  Interchange of Function, 3.  Identity of Function.
Self-Reciprocal Transforms, 4.  The Gaussian and Rayleigh Transforms, 5.
Even and Odd Functions, 6.  Real and Imaginary Parts.  Complex
Conjugates, 7.  The Displacement Theorem, 8.  Multiplication by a Constant,
9.  Change of Scale, 10.  Addition and Subtraction, 11.  Differentiation of
Transforms, 12.  Transform of a Product.  These operations can be applied to
describe the properties of linear radiators.  Part IV.  Fourier Approximation
Curves:  Fourier approximation curves are shown for a rectangular waveform,
and the existence of the Gibbs' phenomenon is pointed out.  The transition
from Fourier Series to the Fourier Integral is shown graphically by finding the
frequency spectrum of recurrent waveforms with gradually lengthening period,
ending with a single pulse, the spectral envelope of which is the Fourier
Transform of the pulse.  By a change of notation the transient analysis of
circuit theory can be interpreted as the Fourier Transform theory of aerials,
aperture distance replacing time, and pattern co-ordinate replacing frequency.
 The approximation curve to a rectangular pulse obtained by restricting the
Abstract Text
frequency range of the spectral envelope is used as an example of a Fourier
Transform approximation curve.  An application of the reciprocity theorem and
a change to aerial co-ordinates enables the aperture distribution to be found
appropriate to a "sectoral" beam.  Part V.  Fourier Approximation Curves:  A
study is made of a beam having a sharp and a blunt side.  This asymmetrical
pattern is partitioned into its even and odd components, each of which have
Fourier approximations.  The aperture excitations, in the form of "mutilated"
functions, are determined to provide these approximations.  One aperture has
a real even distribution, the other an imaginary (i.e., quadrature) odd
distribution.  These together provide the complex distribution suited to
produce the asymmetrical pattern.  The approximation pattern is also
obtained without resorting to a partition by the use of the Dirichlet type of
integral.  A second example is concerned with the Fourier approximations to
the "lobe-less" Gaussian radiation pattern.  Part VI.  Conclusion:  The
previous articles of the series are reviewed and further developments
indicated.  A list of references for further reading is given using the
classification:  (1)  Mathematical Sources for Fourier Transforms; (2)
Electromagnetic Radiation; (3) Narrow-Beam Aerials; and (4) Fourier
Transforms in Communication Theory. (Author's abstract, formal literature,





Evaluation of a Production Model DBF-1 VHF D/F Equipment on an
Aircraft Rescue Vessel (AVR 104' Class)
Title Text
AnonymousAuthor Text




A production model of the DBF-1 VHF direction finding equipment was
operationally tested on an Aviation Rescue Vessel of the 104 foot class, to
determine the capabilities and limitations of the equipment.  Investigation to
determine bearing accuracy, reliability of sense indication, effects of antenna
locations, minimum and maximum ranges and the effects of adjacent channel
operation were conducted.  It is recommended that the DBF-1 be accepted for
service use and be installed in the CIC of those fleet units concerned with
aircraft control.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Final Report on Direction Finder Type TestsTitle Text
Boolba, P. M., Dubbe, E. C., Myrbeck, E. R., Schwetmann, H. D., and G.
Worsley
Author Text
Cruft Laboratory, Harvard University, Cambridge, Massachusetts, Technical
Report No. 19, Published for Office of Naval Research, Contract N5ori-76,
Task Order No. 1, TIP No. U2861; 25 April 1948.
Source Text
Keyword Text
The material covered in this report deals with the testing of four direction-
finders, namely, SCR-502, AN/CRD-2, SCR-551, and SCR-503.  The tests
were performed in accordance with the National Defense Research
Committee's "Standard Direction-Finder Measurements, Provisional Draft of
July 11, 1945."  The extent to which these tests were carried out is explained
in sections 2 to 11.  The emphasis has been placed, in these tests, on
measurements of maximum response sensitivity, bearing sensitivity, bearing
accuracy and bearing error due to polarized waves down-coming at 45
degrees.  The range of frequency covered by these tests was from 100 Kc/s
to 20 Mc/s.  Where comments and recommendations have been made for
changing the testing procedure, they have been entered in the appropriate
sections.  (Author's abstract, technical report including miscellaneous







Bibliography of Circular PolarizationTitle Text
Brown, C. R., and Augenblick, H. A.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Interim
Report, Contract No. N5sr-11772, Task No. 11.4-A; TIP No. R957; April 1948.
Source Text
Keyword Text
Abstracts of 38 reports are arranged according to the following types of
antennas:  crossed dipole and fishhook, stub or dipole and loop, horn, helical,
and miscellaneous.  The 4 major types and 2 of the miscellaneous are shown
in diagrams.  An alphabetical list of titles is included.  (Science or engineering
abstract, technical report including miscellaneous government published






Theory and Design of Resonant Transformer-Coupled Loop-Antenna
Input Systems for VLF Reception
Title Text
Fratianni, S. V.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Instant-Reading Direction FinderTitle Text
Hansel, P. C.Author Text
Electronics, vol. 21, pp. 86-91; April 1948.Source Text
Keyword Text
ABSTRACT NO. 1:  Four omnidirectional vertical collectors are equally
spaced around a horizontal circle.  Their outputs are independently modulated
in balanced modulators, the signals from alternate antennas being modulated
in quadrature.  The resulting carrier-suppressed signals are then combined in
a common impedance, the angel of arrival being a function of the phase of the
1f envelope.  Direction is indicated on a cr tube phase-meter.  Sense can be
determined visually by means of a single switch.  Provision is made for
spitting the directivity-pattern in the case of weak signals, to give better
resolution.  Several receivers can use the antennas at the same time.
ABSTRACT NO. 2:  A description of the 0.54-30 Mc/s U.S. radio set AN/CRD-
2.  Each of 4 vertical aerials, in square formation, feeds a balanced modulator
at the base of its 30 ft mast.  Modulation is at 147 c/s and in quadrature and
the 4 signals combined constitute the output of an aperiodic electronic
goniometer.  At the presentation rack, which can be up to 1000 ft distant, a
200 kc/s oscillator is modulated by the amplified and rectified output from the
goniometer and passed to 2 balanced modulators where modulation in
quadrature at 147 c/s again occurs, the output being taken to a c.r.t.  The
resulting propeller-shaped pattern indicates signal direction.  Sensing and
bearing-splitting are possible and multiple operation as well, if the goniometer
is fed to several presentation racks.  ABSTRACT NO. 3:  The heart of this
new direction finder is an electronic goniometer circuit that modulates
incoming signals with angle-of-arrival intelligence.  Bearings are indicated by a
propeller-shaped pattern on a cr tube screen.  Switch-operated circuits
produce sense indication or a split bearing pattern to indicate accurately the
directions of weak signals.  (Abstract No. 1 - Univ. of Illinois abstract,
Abstract No. 2 - Source of abstract unknown, Abstract No. 3 - Science or
engineering abstract, trade journal, English language/USA abstract,






Direction of Arrival of Radio WavesTitle Text
Jordan, E. C.Author Text
University of Illinois, Radio Direction Finding Research Laboratory, Summary
Technical Report No. 4, TIP No. U3373; 14 April 1948.
Source Text
Keyword Text
A wave interference study is being made to determine the information
necessary to resolve the component waves.  The effects of pickup antennas
on the interference pattern indicted that wide-aperture antenna systems
(extending over several wave lengths) are necessary for accurate separation of
the waves.  An investigation of ordinary crossed-Adcock (small-aperture)
system revealed that these systems do not utilize all the information
available.  With suitable antenna connections, it is theoretically possible to
obtain sufficient information from a small-aperture system to separate out 2
waves.  A study of the "super-gain" antenna array showed that due to
extremely low effective radiation resistance, such arrays are not practical for
direction-finder use.  The Doppler-effect system and wide-aperture system are
also discussed.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Summary Technical Report (Radio Direction Finding Research)Title Text
Jordan, E. C., Anderson, J. M., Annis, R. W.Author Text
Technical Report:  Report TR4, 38 pages; April, 1948.  Authors employed:
Illinois University, Electrical Engineering Research Lab., Urbana, Illinois.
Source Text
direction finding, analysis, design, NTISDODXDKeyword Text





Distant Localization of Individual Atmospherics with a Cathode-Ray
Direction-Finder of Unidirectional Type
Title Text
Stoffregen, W.Author Text
Ark. Mat. Astr. Fys., vol. 34, part 4, section A, p. 14, 13 April 1948.Source Text
Keyword Text
An improved form of cathode-ray direction finder is described in which a
"sense antenna" eliminates an uncertainty of 180º by blacking out the
negative half-cycle.  Radar technique is used to determine the range.  (Univ.








Tai, C. T.Author Text
Proc. IRE, vol. 36, pp. 487-500; April 1948.Source Text
Keyword Text
The integral equation governing the current distribution on two coupled
antennas has been solved.  The method used is an improvement on the work
originally formulated by King and Harrison.  As a result of this improvement,
the general solution pertaining to the antenna problem reduces to the
conventional one obtained from transmission-line theory, when the two anti-
symmetrically driven antennas are closely coupled to each other.  Numerical
values of the self- and mutual impedances based upon the present work have
been computed.  The result is compared with those obtained by Carter based
upon the so-called emf method, assuming a sinusoidal distribution of the
currents.  The problem of finding the current distribution and impedance
characteristic of a center-driven antenna is, in general, a problem of how to
find a solution of the three-dimensional vector wave equation that satisfies the
specified boundary conditions.  Unless the body of the antenna as a whole
can be well defined by one appropriate co-ordinate in some co-ordinate
system - as, for example, a prolate speroid - no general method is so far
available in the sense that solution would satisfy the boundary condition at
every part of the body, including, for instance, the end surfaces of a cylindrical
antenna or those of a biconical antenna.  Hallén's vector potential method in
dealing with the cylindrical antenna is a very satisfactory one because the
end effect in such a formulation is negligible, while mathematically it permits
reduction of the analysis into a one-dimensional form.  Moreover, this method
is especially appropriate for handling the problem of coupled antennas.  The
present work is an improvement on the method originally formulated by King
and Harrison.  The improvement is twofold.  In the first place, a proper
distribution function has been chosen in expanding the integral equation as
was done in the case of a single antenna, and secondly, the term
corresponding to the contribution of the vector potential by the second
antenna is treated as part of the main integral instead of as a correction term.
 Results derived from the present method show that, in the case of two
coupled antennas driven anti-symmetrically, the solution reduces exactly to
the conventional one obtained from transmission-line theory, when the two
antennas are sufficiently close to satisfy the conditions of line theory.
(Author's abstract, formal literature, English language/USA abstract,






Proposed Constant True Bearing Homing System for SkylarkTitle Text
Waterman, P., Key, Jr., C.l., and Dodge, C. H.Author Text
NRL Report R-3280, April 1948.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Potential Coefficients for Ground Return CircuitsTitle Text
Wise, W. H.Author Text
Bell System Tech. J., vol. 27, pp. 365-371; April 1948.Source Text
Keyword Text
The paper is mainly concerned with theoretical computation of the effects of
finite conductivity in ground return circuitry.  Formulae are derived taking into
consideration this conductivity and dielectric constant of the earth, and the
potential coefficient representation V/Q.  The real object of the paper is to
derive the complete expression for the true coefficient as adversed to the
close approximation, V/Q.  (Written for this publication by Southwest







Interim Report on Experimental Broad-Band Antennas for Vertical
Incidence Ionosphere Sounding
Title Text
Cones, H. N.Author Text
Report No. CRPL-5-3, U.S. Department of Commerce, National Bureau of




This paper presents the results of measurements of the modulus of input
impedance of a number of non-resonant antennas over a continuous
frequency range from 1 to 25 Mc/s.  These antennas were constructed as part
of a design problem of developing an effective radiating system for vertical
incidence ionospheric sounding equipment.  The data are in the form of curves
and antennas are compared with each other from the standpoint of uniformity
of impedance over the frequency range.  The use of multiple wire construction
to lower the average input impedance, to minimize impedance variations, and
to increase radiation efficiency is discussed.  (Author's abstract, technical






Wave Propagation in a Guide of Nearly Circular SectionTitle Text
Jouguet, M.Author Text
Compt. Rend. Acad. Sci. (Paris), vol. 226, pp. 1436-1438; 3 May 1948.Source Text
Keyword Text
Detailed discussion of the principal and secondary effects of slight
deformation of a waveguide from an exactly circular shape shows that all
waves resulting from an Ep wave in the circular waveguide, except the Eo and
the Ho waves, are unstable.  Numerical calculation shows that the effects of
the instability are considerable.  As regards the secondary effects, each of
the two waves which correspond to a given wave can be regarded as the
superposition of a principal wave of the same type and of perturbations of
small amplitude.  (Univ. of Illinois abstract, formal literature, French






Properties and Applications of Waveguides of Oval SectionTitle Text
Jouguet, M.Author Text
Compt. Rend. Acad. Sci. (Paris), vol. 226, pp. 1515-1517; 10 May 1948.Source Text
Keyword Text
By use of a section of nearly circular waveguide of suitable length and cross
section, a wave with plane polarization can be transformed into a wave of the
same type, but with the plane of polarization rotated through any required
angle.  A plane-polarized wave can also be transformed into one with elliptical
polarization of any ellipticity.  Applications are described in which these
principles are used for the transmission of waves round elbows of any total
angle.  The remarkable property, that the attenuation of Ho waves decreases
with increase of frequency, does not hold when the waveguide section ceases
to be exactly circular, because the least deformation of the cross section of
the waveguide causes a longitudinal current to appear, with a consequent
attenuation which increases with frequency.  (Science or engineering
abstract, formal literature, French language/abstract, document not available,






Direction Finder for Locating StormsTitle Text
Kessler, W. J., and Knowles, H. L.Author Text
Electronics, vol. 21, pp. 106-110; May 1948.Source Text
Keyword Text
ABSTRACT NO. 1:  Two perpendicular loop antennas feed the vertical and
horizontal deflecting plates of a cr tube through separate amplifiers.  The
bearing of lightning flashes is thus indicated directly.  ABSTRACT NO. 2:  The
equipment, which operates at 10 kc/s, consists of 2 frame aerials at right
angles, feeding through matched amplifiers to the X- and Y- plates of a crt.
Each frame has an inductance of 0.22 H, a distributed capacitance of 140
µµF and a Q-factor of 40.  Each amplifier consists of a cathode-follower
feeding through an RC-coupling and a tuned stage to a final stage transformer-
coupled to the deflecting plates.  Regulated power supplies are used.  Good
matching as regards gain and phase shift is essential and the calibration and
adjustment procedure is explained in detail.  Angular orientation on the crt
can be determined visually or photographically.  Storm centers are located by
triangulation using 3 or 4 such stations.  (Abstract No. 1 - Univ. of Illinois
abstract, Abstract No. 2 - Author's abstract, formal literature, English






Note on the Maximum Directivity of an AntennaTitle Text
Riblet, H. J.Author Text
Proc. IRE, pp. 620-623; May 1948.Source Text
Keyword Text
It has been shown by Bouwkamp and deBruijn that the directivity of a linear
current distribution of fixed length may be made arbitrarily large.  by a slight
extension of their arguments, the same conclusion is demonstrated for a two-
dimensional current distribution and for a distribution of current on an infinite
strip.  (Science or engineering abstract, formal literature, English






On the Theory of Coupled AntennaeTitle Text
Bouwkamp, C. J.Author Text
Phillips Res. Rep., vol. 3, p. 213-226; June 1948.Source Text
Keyword Text
ABSTRACT NO. 1:  A treatment of coupling between two identical, parallel,
perfectly conducting cylindrical wires, separated by a distance large
compared with the radius of either, and each fed at the center by a "slice"
generator.  Approximate integral equations are obtained and solved for the
currents in the two wires.  Expressions are then derived for the input and
mutual impedances.  Some functions involved in the problem are tabulated.
ABSTRACT NO 2:  The purpose of this paper is to provide formulae for the
self and mutual impedances of an antenna system consisting of two identical,
center-fed, parallel, cylindrical wires.  Tables of auxiliary functions are given
facilitating numerical investigation in the range 1 < 2π̀ l/λ < 2; 0 < d/`l < 2, Ω
= 2 ln(2`l/a) > 10, where 2`l is the length of each antenna, d their mutual
distance, 2a the wire diameter, and λ the wavelength.  Examples illustrating
the general theory are deferred to a subsequent paper.  (Abstract No. 1 -
Science or engineering abstract, Abstract No. 2 - Author's abstract, formal







New Developments in Marine Radio Direction FindersTitle Text
Busignies, H.Author Text
Elec. Commun. (London), vol. 25, pp. 196-203; June 1948.Source Text
Keyword Text
ABSTRACT NO. 1:  A general review presented at the International Merchant
Marine Radio Aids to Navigation Conference, New London, Conn., 1947.
Suggestions for improvement include:  (a) use of other wave-lengths, (b) use
of pulse transmissions,   direction-reading indication of bearings, (d)
combination of distance measurement and bearing.  ABSTRACT NO 2:  A
review of the past and present state of marine direction finding and a
comparison of its merit and fields of application with those of radar and loran.
Reasons for lack of progress in measurement technique are considered and
factors that seem to limit further progress are reviewed.  Suggestions for
improvement are:  use of other parts of the frequency spectrum, pulse
transmissions to reduce night effects, direct reading indication of bearings
and combination of distance measurement with bearing measurement to
obtain a fix from only one beacon station.  (Abstract No. 1 and 2 - Science or
engineering abstract, formal literature, English language/abstract, document






Input Impedance of a Non Uniform Transmission LineTitle Text
Gazzana-Priaroggia, P.Author Text
Alta Frequenza, vol. 17, pp. 99-109; June 1948.Source Text
Keyword Text
Discusses the hypotheses on which the approximate theory of such lines is
based and gives a new method for calculating the input impedance of a line
with slight irregularities.  Results thus obtained are compared with those of
other authors.  (Science or engineering abstract, formal literature, Italian






Einstein's Equivalence Principle and the Problem of Blind NavigationTitle Text
Gilvarry, J. J.Author Text
Phys. Rev., vol. 73, pp. 1409-1410; 1 June 1948.Source Text
Keyword Text
The importance of Einstein's equivalence principle in the problem of blind
navigation of aerial or space vehicles has been appreciated for a long time.  A
formulation of the limitations this principle imposes in the practical solution of
the problem has, however, never been published.  The following discussion
assumes a vehicle having no radiation connection with the earth and confining
an observer who is posed with the problem of determining the vehicle's
position with respect to the earth purely by dynamic measurements.  A
dynamic measurement is defined as a force measurement on a proof body, or
a measurement of acceleration, velocity, or displacement on such a body.
The gravitational field in the neighborhood of the vehicle is assumed locally
uniform, and Newtonian mechanics is assumed.  The forces acting on the
vehicle can be analyzed into three sets:  forces, whose sum if F, due to
external, nongravitational forces on the vehicle; forces, whose sum is L, due
to the reaction on the vehicle of the internal forces exerted on a proof body;
and forces, whose sum (per unit mass) is g, due to the gravitational attraction
of all other mass.  The equivalence principle is frequently interpreted to imply
that no dynamic experiment made by an observer within a windowless box
can discriminate between a gravitational field due to attracting matter and the
apparent field due to an acceleration of the box.  This categorical
interpretation is obviously too restrictive, since the procedure outlined above of
solving for R, which yields g, is always possible unless the hypothetical
observer is confined to the windowless box throughout all time.  (Author's







Application of Angle-of-Arrival Solution to Two Spherical WavesTitle Text
Lagrone, A. H. and Hawkins, J. A.Author Text
Memorandum No. 5, U.S. Navy Contract N5ori-136, Task Order 1, Electrical




In Electrical Engineering Research Laboratory Report No. 13, a solution was
given to the problem of determining the angle of arrival of each of two plane
waves arriving simultaneously at a receiver.  This memorandum gives the
extension of this solution to two spherical waves.  The same chart used for
the plane waves solution may be used for the spherical waves solution by
introduction of the appropriate corrections to the original data.  (Authors'






The Indicated Angle of Arrival by Phase Front AnalysisTitle Text
Lagrone, A. H., Hamlin, E. W., and Straiton, A. W.Author Text
Report No. 12, U.S. Navy Contract N5ori-136, Task Order 1, Electrical




Radio receiving systems operating as direction finding devices usually
indicate the angle at which maximum signal is received as the true angle of
arrival of the direct wave.  This paper shows by theoretical analysis of field
measured phase fronts and assumed phase fronts that this method of
determining the angle of arrival of the direct ray may be in error, and it points
out the phase front factors which cause the error.  (Authors' abstract,






Abstracts of U.S. Patents on Radio Direction FindingTitle Text
Radio Direction-Finding Research GroupAuthor Text
University of Illinois, Department of Electrical Engineering, Radio Direction
Finding Research Laboratory Technical Report No. 5; Contract N6-ori-71,
Task Order XV, for the Office of Naval Research; 1 June 1948.
Source Text
Keyword Text
These abstracts of U.S. patents, relating to direction-finding systems
considered to be non-cooperative, i.e., one in which the finding of direction
does not depend on cooperation between the transmitter and the direction
finder, were taken from the Official Gazette of Patent Office (U.S.).  All
direction-finding patents up to June 1, 1048, are listed herein with the
exception of a few very early ones (prior to about 1928).  The patents are
arranged numerically by the patent number appearing in the upper right-hand
corner of the space provided for the individual abstracts.  The pages are
marked with two horizontal black lines, where they may be cut to provide for
filing in a standard 5" X 8" file cabinet.  The assignee, where it is other than
the author, is listed immediately below the word Assignee in the middle of the
top of the spaces.  In some cases, in order to get the entire abstract in the
space provided, the abstract has been shortened by deleting the last part; an
attempt has been made to cut the abstract at a point where the meaning will
not be materially altered.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






H-Type Adcock Direction FindersTitle Text
Ross, W., and Burgess, R. E.Author Text
Wireless Eng., vol. 25, pp. 168-179; June 1948.Source Text
Keyword Text
The results of specific experiments are combined with the general experience
gained in several years' work with these hf direction finders (3 to 30 Mc) in
this survey of the important factors in their design.  The main conclusions are:
 (a) For maximum sensitivity, the ratio of antenna capacitance to total parallel
antenna-circuit capacitance, and the dipole should, therefore, be end-loaded.
(b) Coupling circuits between the antennas and the first tube of the receiver
must be such as to ensure (i) a high coefficient of coupling in all transformers
and goniometers, (ii) as few intermediate circuits as possible, (iii) resonance
of the primary inductance of the antenna transformers (or goniometer field
coils) with the total antenna-circuit capacitance just outside the hf end of
each frequency band, (iv) coverage of the total working-frequency range in a
series of sub-ranges each of the order of 1.5 to 1 in frequency.    Antenna-
circuit balancing becomes extremely critical near the fundamental resonant
frequency of the central column formed by the down leads or supporting
column.  (d) The presence of an operator can cause serious bearing errors in
small rotating-antenna systems, whatever his position, especially when the
bearings are flat.  (e) The image in the ground of the horizontal conductor
formed by the feeder lines gives rise to an inherent polarization error which is
only important when antenna height is small compared to antenna spacing.
(f) The presence of the receiver box between or near the lower halves of the
dipoles can cause polarization error.  (g) Other sources of polarization error
exist which are as yet explained.  (Author's abstract, formal literature, English










National Bureau of Standards, Central Radio Propagation Laboratory




A gate pulse unit was constructed for separating the desired pulse of a
receiver pulse group and for examining portions of the desired pulse.
Investigations were made of the sources of error in twin-channel receiving
system.  Laboratory tests were made of the over-all stability of the 2-channel
system.  The inputs of the 2 receivers were connected in parallel across a
standard voltage generator, the goniometer position was oriented to some
convenient phase-reading on the oscilloscope, and the gains were equalized
in the 2 channels so that the sum-and-difference ellipse was closed into a
straight line.  Any phase change would be indicated by a shift in the
orientation of the line and any amplitude change by the formation of an ellipse
from the line.  After the power had been on for 3 hrs, the subsequent drift
between hourly periods of readjustment was negligible.  The derivation of sky
wave radiation patterns for a perfect or an imperfect earth is given in the
appendix.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA










CRPL Project 5.3, Fifth quarterly report covering period 1 January to 31 March
1948, Central Radio Propagation Laboratory, National Bureau of Standards,
Washington, D.C., 15 June 1948.
Source Text
Keyword Text
During this period at CRPL, further equipment refinements were made,
investigations of probable errors of the system were made and a theoretical
study of the antenna calibration problem was carried on.  At Cruft additional
equipment refinements were also made and a first field set-up was erected at
Framingham and some preliminary visual results obtained.  (Author's










CRPL Project 5.3, Fifth quarterly report covering period 1 January to 31 March
1948, Central Radio Propagation Laboratory, National Bureau of Standards,
Washington, D.C., 15 June 1948.
Source Text
Keyword Text
During this period, a classified summary of the OSRD Division 13 reports was
studied with a view to determining the important wartime df reports issued in
the United States.  A review of the reports on file at CRPL showed that a
number of these reports were not on file here and would have to be borrowed
from the Library of Congress for study.  It was believed that the papers in
"Symposium of Papers on Direction Finding," J.I.E.E., vol. 94, part III, no. 28,
March 1947, represented most of the work done in that field in Great Britain
during World War II, and that practically all the British df research off any
value done during the war has been declassified and appears in various
publications.  (Abstract taken from author's summary, technical report,






Sofar (Sound Fixing and Ranging)Title Text
Stifler, Jr., W. W., and Saars, W. F.Author Text
Electronics, vol. 21, pp. 98-101; June 1948.Source Text
Keyword Text
A hyperbolic position-fixing system depending upon the propagation of sound
from a small bomb exploded at a critical depth in the ocean.  With a
combination of three or more receiving stations, the system gives a fix
accurate to within 5 miles at a range of 2000 miles.  Continuous-monitoring
equipment, used to time the arrival of impulses , is described, with sample
records.  (Science or engineering abstract, trade journal, English






AN/CRD-6 Direction Finder EquipmentTitle Text
Taylor, I.Author Text
Air Materiel Command, Watson Laboratories, Red Bank, NJ, Progress Report
No. 23 (Amended), June 1948.
Source Text
Keyword Text
This period was spent in fabricating and assembling the two engineering
models of the CRD-6 equipment.  The indicators were redesigned so that the
neon indication and the azimuth scale could be observed at the same time.
Helical gears were substituted in the antenna for the original spur gears to
reduce gear noise.  The bakelite disc, which is fastened to the outer marcolite
drum of the antenna housing, was grooved to prevent slippage.  (Abstract






Intermediate-Frequency Amplifiers with Identical Phase, Gain, and
Frequency Characteristics
Title Text
Brooks, F. E. Jr. and Tolbert, C. W.Author Text
Memorandum No. 8, U.S. Navy Contract N5ori-136, Task Order 1, Electrical




This memorandum describes an i-f amplifier operating at 30 mc whose phase
shift and gain characteristics are adjustable.  Three of the amplifiers may be
so adjusted that a change in input frequency over the entire band-pass of the
amplifiers or a change in input signal strength of 60 dB will produce a
difference in phase shift between the three of less than 3 degrees and a
difference in output of less than 2 dB.  (Authors' abstract, technical






Analysis of Antenna WavefrontsTitle Text
Kelleher, K. S.Author Text




An investigation is conducted of the wavefront produced by a line source
parallel to the elements of a general cylindrical surface.  The wavefront in
planes perpendicular to the line source is obtained in parametric form in terms
of the reflector curve and the position of the source.  For a parabolic reflecting
curve, the optimum off-axis source position is considered; the connection
between the source position and the direction of propagation of the wavefront
is established; and the application of these wave-fronts to the calculation of
the radiation characteristics of a parabolic reflector with off-axis feed is
developed.  (Author's abstract, technical report including miscellaneous







Goniometer Test ApparatusTitle Text
Mathers, G. W. C.Author Text
U.S. Department of Commerce, PB94577; July 1948.Source Text
Keyword Text
14 pages of photos, drawings, diagrams, graphs, and tables.  It describes the
apparatus being used at the National Research Council of Canada for the
accurate determination of the angular cyclical error in goniometers.  Details of
construction and design are outlined and an analysis is given of the possible
sources of error and their corrections.  The maximum error in the test
apparatus is shown to be approximately 0.03 degrees.  (Written for this
publication by Southwest Research, technical report including miscellaneous
government published material, English language/Canadian abstract,






The Measurement of Errors in Radiogoniometers at High and Very High
Frequencies
Title Text
Pressey, B. G.Author Text
JIEE (London), part III, vol. 95, pp. 221-228; July 1948.Source Text
Keyword Text
ABSTRACT NO. 1:  Description of three methods of error measurement which
all involve the application of two signal-frequency voltages of known ratio r,
one to each field coil of the goniometer.  The goniometer reading for minimum
search-coil output is compared with the true angle tan-1r.  The accuracy of the
methods if discussed and details of the construction and calibration of the
apparatus are given.  Typical error measurements made on various
goniometers are shown.  ABSTRACT NO. 2:  Existing methods of measuring
the instrumental errors in inductive radiogoniometers are reviewed and
detailed descriptions given of 3 methods which have been used in the hf and
vhf bands (3-100 Mc/s).  The first, a field-coil interconnection method, requires
no apparatus other than a signal generator and detector, has a limited
application, but this disadvantage is offset by its simplicity.  The 2nd method
uses a resistance potentiometer capable of a high order of accuracy at
frequencies up to 30 Mc/s.  In the 3rd method two inductive piston attenuators
are used.  This apparatus is very accurate and may be used at the highest
frequencies now employed for direction-finding purposes.  The importance of
the measurement of errors due to the electrical asymmetry of the field coils
and search coil is emphasized, and methods used at hf and vhf are
described.  The accuracy and limitations of the methods are discussed and
their merits compared.  Details of the construction of the measuring
apparatus and of its calibration are given, and typical error measurements
made on various goniometers are included.  ABSTRACT NO. 3:  Errors in
goniometers may be divided, for convenience of measurement, into two types:
asymmetry errors, i.e., those errors which are due to asymmetry of the coils
and whose magnitudes are dependent upon the nature of the external circuits;
and instrumental errors, i.e., the remaining errors, the magnitudes of which
are independent of the external circuits.  The paper describes methods which
have been used in the high- and very-high frequency bands (3-100 Mc/s) at
the National Physical Laboratory for the measurement of both these types of
error in inductive goniometers.  Three methods of instrumental error
measurement are described.  They all involve the application of two signal-
frequency voltages or currents of known ratio, one to each field coil of the
goniometer, and the comparison of the reading of the goniometer for minimum
search-coil output with the true angle, the tangent of which is equal to the
Abstract Text
voltage ratio.  In the first method the ratio of the field-coil currents is
determined by the manner in which the sections of the field coils are
interconnected.  This method is of limited application both as regards type of
goniometer and completeness of the test, but it has the advantage of
simplicity.  Its usefulness is confined to the lower frequencies, as its
accuracy falls to about 0.5 deg at 10 Mc/s.  In the second method, a low-
resistance  potentiometer provides the two field-coil voltages.  The tapping
points on the screened resistance wire are so chosen that, when taken in
pairs, voltage ratio corresponding to 14 different angles in each quadrant are
obtained.  It is calibrated on direct current and is accurate to within 0.25 deg
at a frequency of 30 Mc/s.  In the third method, two inductive-type piston
attenuators control the field-coil voltages.  Their injection coils are connected
in parallel to the signal-generator output, and the voltage ratio is determined
by the relative positions in the collector coils.  The attenuation coefficient of
each attenuator was calculated from the dimensions, and the change of the
coefficient as the collector coil approached the ends of the cylinder was
measured by using the two attenuators in conjunction.  The changes were
small, and corrections were necessary only when angles within 5 deg of the
axial points were required.  Using this method, measurements have been
made with an accuracy of better than 0. 1 deg at frequencies up to 150 Mc/s,
and it is considered possible to maintain this accuracy up to 500 Mc/s or
more if a frequency correction is applied to the attenuation coefficient.  The
measurement of the asymmetry error is, under certain conditions of use of the
goniometer, as important as that of the instrumental error.  The method used
for this measurement consists in the application of a voltage between the field
coils and the case of the goniometer, in addition to those across the field
coils, and the observation of the consequent changes in the readings.  The
results are dependent not only upon the degree of asymmetry and the voltage
ratio, but also upon the condition of the external circuits.  For the purpose of
the measurements, one terminal of the search coil was connected to the
case and the field-coil circuits were designed so as to simulate as far as
possible the actual conditions under which the goniometer would normally
operate.  The test circuits differed slightly according to the frequency used.  In
the hf case a mean potential of 100 times the field-coil voltage could be
applied to both field coils simultaneously, while in the vhf case the mean
potential was limited to 30 times and could be applied to only one field coil at
a time.  Details of the construction of the measuring apparatus and
specimens of error measurements made on various types of goniometers are
given in the paper.  (Abstract No. 1 - Source of abstract unknown, Abstract
No. 2 - Science or engineering abstract, Abstract No. 3 - Author's abstract,
formal literature, English language/abstract, file number 209, goniometer





Radiogoniometers for High- and Very-High-Frequency Direction FindingTitle Text
Pressey, B. G.Author Text
JIEE, part III, vol. 95, pp. 210-220; July 1948.Source Text
Keyword Text
ABSTRACT NO 1:  Principles of design of inductive radiogoniometers for use
in the 3-100 Mc/s band are discussed.  Salient features are the coupling law,
the electrical symmetry of the field coils and the coupling factor.  The
principal component of the instrumental error is the coupling error.  One
method of reducing it involves the use of a distributed search-coil winding, and
the other the use of a compound-wound type of search coil.  If the turns of the
search-coil winding are wound on a cylindrical former so that they cover the
surface completely, the coupling error is negligible, irrespective of the form of
the field coils.  Four hf instruments designed on this principal are described,
and details of their performance are given.  In the compound-wound search
coil the winding is in two sections, the planes of which are set at an angle to
each other.  It is shown that the coupling error is dependent upon this angular
separation and upon the configuration of the magnetic field.  An investigation
into the design of the field coils indicates how the most suitable field
configurations may be obtained.  The design and construction of a vhf
goniometer embodying these principles is described, and its measured
performance confirms the theory of operation.  The importance of electrical
symmetry of the field coils is stressed.  Comparison between goniometers of
the two types shows that, in general, for mf and hf the distributed search-coil
winding is the more suitable, and for vhf operation that with the compound-
wound search coil.  ABSTRACT NO. 2:  The paper is concerned with the
design and performance of radiogoniometers of the inductive type for use in
direction-finding systems operating in the frequency band 3-100 Mc/s.  The
function of a goniometer is to provide an efficient coupling between the aerial
system and the receiver and to indicate the angle whose tangent is the ratio
between the resultant currents flowing in the two aerial circuits in which the
goniometer field-coils are connected.  The main factors to be considered in
the design of an instrument are the coupling law between the search coil and
the field coils, the electrical symmetry of the field coils and the coupling
coefficient.  The principal component of the instrumental error is the coupling
error, which is due to non-uniformity of the magnetic field produced by the
field-coil currents.  Two different methods have been used to reduce it to a
satisfactory value.  Both of them depend on the method of construction of the
search coil, one involving the use of a distributed winding and the other the
use of a compound winding.  It can be shown that if the turns of the search-
Abstract Text
coil winding are wound on a cylindrical former so that they cover the surface
completely, then the coupling error is negligible irrespective of the
configuration of the magnetic field.  Four hf instruments covering different
frequency ranges have been designed using this principle.  Another
interesting feature in their design is the use of separately screened field coils
which are constructed like miniature D/F loops.  In the compound-wound
search coil the winding is in two sections, the planes of which are set at an
angle to each other.  The magnitude of the coupling error is dependent upon
this angular separation and upon the configuration of the magnetic field.  The
error varies with angle of separation for a given field configuration.  The
optimum angle depends on the field configuration, and an investigation into
the design of the field coils has shown how the most suitable configuration
may be obtained.  A goniometer embodying these principles has been
designed for operation over the frequency range 30-100 Mc/s.  Electrical
asymmetry of the field coils with respect to the case of the goniometer (or
earth) can give rise to appreciable errors particularly if the mean potential of
the coils is very large compared to the voltage across them.  The asymmetry
may be due to capacitance coupling between the field coils and search coils
asymmetry of the magnetic field or spatial distribution of the windings.  Errors
due to these causes have been reduced by the use of an electrostatic screen
round the field coils, by accurate construction of the coils and by winding
either the field coils or search coil so as to be equivalent to a coil of negligible
axial length.  The residual asymmetry errors were low, even when one
terminal of the search coil was connected to the case.  Complete
measurements of the performance of these goniometers have been made.  In
the hf type the coupling coefficient is 0.5 and the total error does not exceed
1 deg; in the vhf type the corresponding figures are 0.33 and 0.7 deg
respectively.  If the goniometer is used as a phase-shifting device it can be
shown that it has the same instrumental error as when used as an amplitude
comparator in a direction-finder.  (Abstract No. 1 - IRE or IEEE abstract,
Abstract No. 2 - Author's abstract, formal literature, English





A Mathematical Theory of CommunicationTitle Text
Shannon, C. E.Author Text
Bell System Techn. J., vol. XXVII, no. 3, pp. 379-423, July 1948.Source Text
Keyword Text
The recent development of various methods of modulation such as PCM and
PPM which exchange bandwidth for signal-to-noise ratio has intensified the
interest in a general theory of communication.  A basis for such a theory is
contained in the important papers of Nyquist and Hartley on this subject.  In
the present paper, we extend the theory to include a number of new factors,
in particular the effect of noise in the channel, and the savings possible due to
the statistical structure of the original message and due to the nature of the
final destination of the information. (Abstract taken from author's Introduction,










CRPL Project 5.3, Sixth quarterly report covering period 1 April to 30 June
1948, Central Radio Propagation Laboratory, National Bureau of Standards,
Washington, D.C.,  31 July 1948.
Source Text
Keyword Text
During this period some work was done at CRPL on an experimental
oscilloscope circuit and the equipment was taken to the Sterling, Virginia
laboratory  for erection of a field layout. Toward the end of the period a new P1
engineer was added to the staff to replace a man lost during the winter and at
the very end two temporary summer employees were taken.  At Cruft
Laboratory, the first field layout was inspected by CRPL and Signal Corps
engineers.  New developments at Cruft included a pulsed AVC circuit.
Theoretical work was done at CRPL on antenna response patterns and at
Cruft on the determination of the polarization characteristics of the down











CRPL Project 5.3, Sixth quarterly report covering period 1 April to 30 June
1948, Central Radio Propagation Laboratory, National Bureau of Standards,
Washington, D.C., 31 July 1948.
Source Text
Keyword Text
This report deals with projects conducted by Federal Telephone and Radio
Corporation under NDRC contracts.  Projects summarized are OEMar 745:
Study of the Direction Finder Fundamentals (combined with polarization
study), OEMar 1026: Study of the Effect of the Earth on Direction Finding,
OEMar 1490: Miscellaneous Current Direction Finding Problems -
Investigation of compensation in direction finders (mentioned in review of
OEMar 745 under III below).  (Abstract taken from author's summary,






AN/CRD-6 Direction Finder EquipmentTitle Text
Taylor, I.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Progress
Report No. 23 (amended); TIP No. R921; July 1948.
Source Text
Keyword Text
The 2 engineering models of the CRD-6 equipment were assembled.  The
indicators were redesigned to permit simultaneous observation of the neon
indication and the azimuth scale.  In order to reduce noise, helical gears were
substituted for the original spur gears in the antenna.  The bakelite disk,
which is fastened to the outer Marcolite drum of the antenna housing, was
grooved to prevent slippage.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






Small Aerials in Dielectric MediaTitle Text
Barfield, R. H., and Burgess, R. E.Author Text
Wireless Eng., vol. 25, pp. 246-253; August 1948.Source Text
Keyword Text
ABSTRACT NO. 1:  Experiments, with theoretical discussion, to investigate
the effect of surrounding open antennas and loops with dielectric materials, in
order to improve the sensitivity of direction-finding systems.  Results indicate
that dielectrics exhibit pickup effects analogous to those of conductors.  A
single formula is derived for the current in an ellipsoidal receiving antenna,
which applies generally to conducting or dielectric materials.  The sensitivity
of Adcock-type direction finders could probably be increased by surrounding
them with low-loss dielectrics; but as the dimensions of the dielectric must
greatly exceed those of the antenna system, the increase could be achieved
more easily by enlarging the antenna system to make full use of the space
which would be occupied by the dielectric.  ABSTRACT NO. 2:  Study of
effect of surrounding open antennas and loops with mass of dielectric material
all dimensions being small compared with wavelength, with object of
assessing improvement in sensitivity of compact direction finding systems;
dielectric materials exhibit pick-up effects analogous to those of conductors,
but in Adcock system enlarging antenna may prove simpler expedient.
(Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Science or
engineering abstract, formal literature, English language/abstract, document






Extension, to Radiogoniometers for Atmospherics, of the Definition of
the Operation Threshold in Terms of a Pulse Flux
Title Text
Carbenay, F.Author Text
Compt. Rend. Acad. Sci. (Paris), vol. 227, pp. 337-339; 2 August 1948.Source Text
Keyword Text
Note on principles underlying measurement of mean signal level of
atmospherics and extended to cover atmospherics goniometers.  (Science or







Properties of Loop AerialsTitle Text
Horner, F.Author Text
Wireless Eng., vol. 25, pp. 254-259; August 1948.Source Text
Keyword Text
ABSTRACT NO. 1:  Nonuniform current distribution in a loop occurs unless
the wavelength of excitation is much greater than the perimeter of the loop.
Such distribution results in a nonuniform field around the loop; this field may
be represented as that from a uniform-current loop, which is a true magnetic
dipole, plus a component from an electric dipole, suitably located relative to
the loop and suitable excited.  Similarly, the field from a compound loop
comprising two coplanar, nonuniform loops excited in parallel can be
considered as due to that from a uniform loop plus components from two
electric dipoles.  The appropriate location and excitation of such effective
dipoles are discussed for circular and rectangular loops of simple and
compound types.  The radiation resistance of such loops differs greatly from
the value calculated on the assumption of uniform loop-current distribution.
ABSTRACT NO. 2:  A simple loop, excited at HF, carries a current which is
non-uniform in amplitude, unless the wavelength of excitation is very great
compared with the loop perimeter.  This non-uniform current distribution
results in a correspondingly non-uniform field around any circle coaxial with
the loop.  The field of a loop with a perimeter />/λ/4 can be represented as
that due to a uniform-current loop (a true magnetic dipole) together with a
component due to an electric dipole of suitable location and excitation.  A
loop formed by combining two non-uniform coplanar loops and exciting them
in parallel so that the magnetic dipoles are additive is similarly equivalent to a
uniform-current loop together with two dipoles suitably spaced and excited.
The appropriate locations and excitations of the effective dipoles are
discussed for circular and rectangular loops of the above simple and
compound type.  It is also shown that the radiation resistance of a loop
carrying a non-uniform current is materially different from the value calculated
by assuming a uniform current distribution.  (Abstract No. 1 - Source of
abstract unknown, Abstract No. 2 - Univ. of Illinois abstract, formal literature,






Radiation from Short AerialsTitle Text
Medhurst, R. G.Author Text
Wireless Eng., vol. 25, pp. 260-266; August 1948.Source Text
Keyword Text
A new trigonometrical approximation is developed and a theorem, based on
this approximation and introducing a new concept called "the current center of
gravity" of an antenna, is used to show that radiation patterns from linear
radiators of length < λ/2 may be combined when the radiators are spaced in
any way and carry currents of arbitrary phase differences.  Examples of the
use of the method are given.  (Source of abstract unknown, formal literature,






Omnidirectional Circular Polarized DF AntennasTitle Text
Brown, C. R.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Quarterly
Progress Report No. 1, May-August 1948, TIP No. U2033; September 1948.
Source Text
Keyword Text
The purpose of the project is to develop an omnidirectional, circularly
polarized antenna for the 18 to 160 mc or 50 to 160 mc band.  This band is to
be covered with not more than 5 antennas.  Promising omnidirectional
circularly polarized systems discussed are:  the loop and dipole system,
RCA tilted element loop (equivalent electric-magnetic dipole), loop and
parasitic dipole, and broadside helix system.  To facilitate measurements of
field characteristics of circularly polarized antenna systems, a continuously
rotatable dipole mounted in a parabolic reflector has been selected as a
suitable system.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA







Some Experiments with the Vf Aided Tracking EquipmentTitle Text
Gebhard, J. W.Author Text
Report SPECDEVCEM-166-1-53, 2 pages; September, 1948.  Author's
Association:  Johns Hopkins University, Psychological Lab., Baltimore Md.
Source Text
radar tracking, performance (human), radar equipment,
direction finding, range finding, errors, radar
operators
Keyword Text
Three experiments were performed to compare mechanically aided  and
manual tracking on the B-scope of the VF indicator. The  first experiment
measured bearing and range accuracy of  continued tracking after the
operator had centered the B-scope  presentation on the target and determined
its course and  speed.  The second experiment measured bearing and range
accuracy of reestablished contact after simulated fades of two  and four
scans. The third experiment measured bearing and  range accuracy during







Spaced Loop AerialsTitle Text
Horner, F.Author Text
Wireless Eng., vol. 25, pp. 281-285; September 1948.Source Text
Keyword Text
Two types of screened loop for use in a vhf coaxial system are compared;
each loop is about 90 cm square.  The "simple" loop has a screen gap in the
center of one side and output terminals at the center of the opposite side.
The "twin" loop has two screen gaps at the center points of opposite sides
and output terminals at the center of an additional member parallel to, and
mid-way between, the sides containing the screen gaps.  The "twin" loop has
three advantages:  (a) it is easier to test for polarization error, (b) the
geometrical tolerances in setting it up are less strict, and (c) it is
mechanically more stable and can be designed with lower moment of inertia.
These advantages are achieved with no apparent reduction in sensitivity or in
directional accuracy.  (Science or engineering abstract, formal literature,






The Influence of the Human Element in Direction FindingTitle Text
Peat, J. D.Author Text
Marconi Rev., vol. 11, pp. 69-77; July to September 1948.Source Text
Keyword Text
ABSTRACT NO. 1:  Discussion of the accuracy of direction-finding bearing
observations in the 1 to 20-Mc band and of a method of eliminating human
errors by means of a recording device.  Results obtained by visual, aural, and
recorded observations on typical transmissions are compared statistically.
ABSTRACT NO. 2:  The human factor in operating D/F equipment is one of
the three basic sources of error and its effect may be evaluated by using an
automatic recorder, comparing with manual results and applying standard
methods of statistical analysis.  Details are given of an investigation for aural,
visual and automatic records taken on a 1-20 Mc/s equipment, and it is
concluded that the accuracy is degraded only slightly by the human factor.
The recorder may have other advantages, however, in routine D/F work.
(Abstract No. 1 - Source of abstract unknown, Abstract No. 3 - Science or







A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Seely, S.Author Text
Syracuse University, Progress Report No. 1, Contract No. W28-099-ac-458;
TIP No. R963; September 1948.
Source Text
Keyword Text
Not available; see Abstract No. 2967.  (Written for this publication by
Southwest Research, technical report including miscellaneous government







Position-Finding by Radio:  First Thoughts on the Classification of
Systems
Title Text
Strong, C. E.Author Text
Elec. Communications, pp. 278-285; September 1948.Source Text
Keyword Text
A number of ideas are set forth for classifying radio systems so that their
relationship to one another can readily be seen.  The first divisions of radio
systems are communication and location, the tern "radiolocation" being used
to include the whole field of direction and range determination, direction-
finding and radar, and much else.  Radiolocation can first be divided into two
parts including on the one hand all time-sum methods giving "range," and on
the other hand all time-difference methods giving "direction."  There could also
be subdivisions in to radar and nonradar groups to differentiate between
systems which do and do not actively cooperate in radio-location.  While this
classification divides systems by application or function, further breakdowns
must be made for systems falling in the same categories.  (Science or







A Discussion of the Maximum Directivity of an AntennaTitle Text
Taylor, T. T.Author Text
Proc. IRE, vol. 36, p. 1135; September 1948.Source Text
directivityKeyword Text
It is shown that as the diameter of a sphere, corresponding to the aperture of
a broadside array, is reduced below 50λ, the radiation Q, which is the ratio of
the energy stored in the intense portion of the induction field to the radiated
energy, increases at an exceptionally high rate.  In consequence, critical
tolerance and bandwidth as well as ohmic loss are important limitations in the







Back-Scatter Observations by the Central Radio Propagation Laboratory,
August 1947-March 1948
Title Text
Hartsfield, W. L., Ostrow, S. M. and Silberstein, R.Author Text
Report CRPL-5-5, U.S. Department of Commerce, National Bureau of




As a result of the study of back-scatter echoes from a high-power pulse
transmitter on a westward path from Sterling, Va. on a frequency of 13660
kc/s between August 1947 and March 1948, certain conclusions were
reached, at least for the case being studied.  Echo groups may at times be
seen containing peaks of energy scattered from the ground which are stronger
than peaks due to other sources.  Returns also appear, however, which are
identifiable with E-layer long scatter.  These are sometimes seen as weak,
intermittent pips ahead of what appear to be ground-scatter pips and
sometimes as a continuous line of weak pulses ahead of the main ground-
scatter pulse.  On occasions of long-distance F2 skip it may appear without
the ground scatter being visible above the interference.  What is usually
termed E-layer short scatter can be said with some certainty, to be due very
largely to meteor reflections.  However, on rare occasions very strong clean
and steady echoes have appeared at night at a distance which would
engender a belief that they were direct reflections from intense clouds of
sporadic E.  At sunrise, peculiar conditions arise which may in part be
explained by the presence of long- and short-distance echoes when the pre-
sunrise minimum of F2-layer ionization is over the path and in part by back-
scatter from regular E or the E2 region just as it is forming and before
ionospheric absorption becomes large.  Another possibility is a specular type
of reflection from tilted layers.  Many ambiguous echoes are to be seen
whose interpretation will require further study and experiment in the light of
ionospheric phenomena as well as of antenna patters.  For the correlation of
the received data with vertical-incidence ionospheric data the present
locations and number of ionosphere stations are insufficient.  Since both
ionosphere stations and transponders offer valuable concurrent data it is
believed that more of them should be installed over paths to be studied and,
at least, arrangements should be made for obtaining logs and photographs of
reception at points along the path for correlation of skip and back scatter.
Direction finders should be used to seek lateral deviation of transponder
pulses and back scatter, especially at times when the skip distance is just
going out or coming in with relation to the transponder location.  So as to
Abstract Text
increase the scope and volume of available information at any one time
continuous recording at various azimuths, in different locations, and on
several frequencies should be undertaken; frequency sweeping should be
used for some of the studies.  Much remains to be done in the way of
increasing the probability of obtaining the desired information, as
distinguished from spurious effects, and in concentrating it for analysis.  The
effects of interference should be reduced by using sharper antenna beams,
higher power and anti-jam receiving techniques.  Antennas should have minor-
lobe response reduced so as to minimize ambiguous response.  Whereas it
is believed that automatic methods of taking data will be necessary because
of the large volume of material to bee recorded and studied, there is still a
great need for observations of a subjective nature made with a view to noting
the characteristics of instantaneous or rarely-occurring phenomena, and for
the purpose of planning experiments of an objective nature.  An investigation
should be conducted along the liens of correlating assumed short- and long-E-
layer scatter with sporadic E, meteors, ionospheric, solar and geomagnetic
disturbances and with received field intensities at the transmitter and at
remote points.  Finally, the question of reciprocity in the ionosphere should be
studied further and experiments devised to check the theory.  (Abstract taken





Wave Propagation in Nearly Circular Waveguides and Arrangements for
Transmitting Ho Waves around Bends
Title Text
Jouguet, M.Author Text
Cables et Transm., vol. 2, pp. 257-284; October 1948.Source Text
Keyword Text
This is a full paper with an English Summary.  (Written for this publication by







Helical Beam Antennas for Wide-Band ApplicationsTitle Text
Kraus, J. D.Author Text
Proc. I.R.E., vol. 36, pp. 1236-1242; October 1948.Source Text
Keyword Text
The helical beam antenna has inherent broad-band properties.  Over a wide
frequency band the pattern shape, circularity of polarization, and terminal
impedance are relatively stable.  Measured performance data are presented
for a medium-gain helical beam antenna of optimum dimensions with a
bandwidth of about 1.7 to 1.  A high-gain broadside array of four such helices
is described.  Other wide-band applications of helical beam antennas,
including omnidirectional types, are also discussed.  (Abstract taken from






Intermediate-Frequency Gain Stabilization with Inverse FeedbackTitle Text
Montgomery, G. F.Author Text
Report CRPL-5-4, U.S. Department of Commerce, National Bureau of




Increased gain stability and gain-bandwidth product result from the use of
inverse feedback in an i-f amplifier.  Improvement in gain stability is related to
the number of cascaded stages, the stage gain, and the magnitude of the
feedback.  A circuit is described which uses feedback over a pair of cascaded
stages.  Generalized selectivity curves for this feedback couple are shown,
and the design procedure is outlined.  A description of an experimental
amplifier concludes the paper.  (Author's abstract, technical report, English






A Method of Determining the Polar Diagrams of Long Wire and
Horizontal Rhombic Aerials
Title Text
Piggott, W. R.Author Text
Radio Research Special Report No. 16:  (Book Notice); H.M. Stationery




ABSTRACT NO. 1:  The elementary theory of an end-fed long-wire aerial is
discussed and the factors influencing the polar diagram described.  The effect
of terminating the aerial is analyzed and it is shown that the impedance at the
feeder end of the aerial does not affect the shape of the polar diagram.  A
method of calculating the positions and amplitudes of the main lobes of the
polar diagram rapidly and easily for a large number of frequencies is described
and typical design charts presented.  These methods are also applied to the
determination of the polar diagrams of horizontal rhombic aerials.  The final
results may be presented as families of contour curves of constant directivity
against angle of elevation and azimuth for a constant frequency, or as curves
giving the position and relative amplitude of the main lobes in the vertical
plane through the aerial against angle of elevation and frequency.  The
methods described may be easily applied to other types of long-wire aerial or
to linear arrays of aerials having constant input amplitude in each aerial and
constant relative phase shift between aerials.  ABSTRACT NO. 2:  Theory of
end fed long wire antenna;  effect of antenna termination is analyzed and it is
shown that impedance at feeder and of antenna does not affect shape of polar
diagram; method of calculating positions and amplitudes of main lobes of
polar diagram rapidly; methods applied to determination of polar diagrams of
horizontal rhombic antennas.  ABSTRACT NO. 3:  The field of a wave close to
the earth's surface is considered in terms of the electrical properties of the
ground.  Expressions are derived for the induced emf in an element of an
aerial, the current at the feeder end, and the effects of terminating
impedances.  The polar diagram of a long-wire aerial is obtained as a product
of "ground", "projection", and "integral" functions.  A method of obtaining polar
diagrams is described.  This can be used to examine changes in directivity
with frequency.  A series of charts is given and a routine described by which
the labour of calculating the diagrams is much reduced.  The method is also
applied to horizontal rhombic aerials.  (Abstract No. 1 and 3 - Source of
abstract unknown, Abstract No. 2 - Science or engineering abstract, technical
report including miscellaneous government published material, English










CRPL Project 5.3, Seventh quarterly report covering period 1 July to 30
September 1948, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C.,  31 October 1948.
Source Text
Keyword Text
Installation of a two-channel system at Sterling, Va. was completed and
experimentation on pulse photography carried on.  At Cruft Laboratory,
suggested alterations in the field layout of the Framingham station were










CRPL Project 5.3, Seventh quarterly report covering period 1 July to 30
September 1948, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., 31 October 1948.
Source Text
Keyword Text
This report reviews the work done at the Department of Electrical Engineering,
University of Illinois, under Contract N6-ori-71 Task Order XV, with emphasis
on Technical Report No. 4, which is a summary report of the work done up to
its issuance date and Technical Report No. 7, which is the first report in a
project to resolve the wave-interference problem in direction finding.  Technical
Report No. 6, not reviewed, is entitled "Abstracts of U.S. Patents on Radio
Direction Finding."  (Abstract taken from author's summary, technical report,






Proceedings of the National Electronics ConferenceTitle Text
AnonymousAuthor Text
Chicago, Illinois; 4-6 November 1948.Source Text
Keyword Text
See Abstract No. 2974 for applicable reference.  (Written for this publication
by Southwest Research, formal literature, English language/USA abstract,










CT. 4930,  Le Materiel Telephonique, Radio Division, Boulogne-Billancourt
(Seine), France, November  1948.
Source Text
Keyword Text
Since 1936, Le Materiel Telephonique was among the first firms  specializing
in the application of the Adcock principle in the construction of direction
finders.  This new equipment proved to be so much superior to those
equipped  with frame antenna that subsequently they wee almost universally
adopted and most of the airports and marine stations of Europe and the
Colonies were equipped by Le Materiel Telephonique.  The intensification of
radio-communications traffic necessitated reduction to its minimum of the
time involved to decrease interference.  Therefore, it was necessary to reduce
the direction finding operations and at the same time to obtain greater bearing
precision.  Le Materiel Telephonique, therefore, developed and constructed a
manual and automatic operated HF direction finder, coded "RGO.14."  This
apparatus was first intended to equip the naval and Territorial Security
Services and it did not have a "sense" determination device.  The speed of
operation of an automatic direction finder presents a great advantage over the
manual operation, taking about one minute, notwithstanding the ability of the
highly specialized operators.  The modern planes, when receiving their
bearings from the ground service, were already several miles from the point
determinated.  Thus, for present flying speeds, the manual operation proved to
be insufficient and lacked accuracy.  At the urging demand of the aeronautical
Services, Le Materiel Telephonique developed a HF manual and automatic
operated radio-goniometer from the earlier type RGO.14, incorporating also a
"sense" determination device; of this new direction finder, coded RGO.14-B.2,
a description is given in the present documentation.  Several years of intense
research and very severe practical field tests were involved to obtain the high
degree of security necessary when human lives are in the balance.  (Author's






Rhombic Aerial Design ChartTitle Text
Barker, R. H.Author Text
Wireless Engr., vol. 25, pp. 361-369; November 1948.Source Text
Keyword Text
A graphical method is given for solving the equation for the angle of elevation
at which the gain of a horizontal rhombic aerial is a max., consideration being
restricted to the vertical plane containing the major axis.  The resulting chart
has been used to prepare families of curves summarizing all the properties of
the aerial as regards the major lobe.  An extension has been made to include
the effects of a ground plane of finite conductivity and permittivity.  (IRE or







Mutual Impedance of Parallel AerialsTitle Text
Barzilai, G.Author Text
Wireless Engr., vol. 25, pp. 343-352; November 1948.Source Text
Keyword Text
Formulae are given for the mutual impedance between two vertical aerials of
different lengths, terminated at a perfectly conducting plane, and assuming
sinusoidal current distribution.  Using the formulae and a graphical method of
integration, some calculations are carried out for aerials of different lengths.
Some of the results obtained by the graphical method are compared with the
corresponding values obtained by the formulae.  The values so calculated are
used to investigate the behaviour of a driven aerial, with a single parasitic
element of the same, and of different lengths.  (Science or engineering







Some Principles of Underlying the Design of Aerial Systems for High-
Frequency Radio Direction-Finders in H.M. Ships
Title Text
Crampton, C., Struszynski, W., De Walden, S., and Redgment, P. G.Author Text
JIEE, Part III, vol. 95, pp. 437-453; November 1948.Source Text
Keyword Text
ABSTRACT NO. 1:  The chief design problems arise from the existence of the
secondary field from the mast on which the direction-finding antenna must be
placed, and the necessity for long feeders (up to 150 feet) to the receiver.
Fixed crossed-loop antennas of the single-turn, screened type are used,
directly connected to twin screened feeders, which are coupled to the receiver
by means of a transformer.  The sense antenna consists of a vertical rod
coaxial with the loops and mast, and a counterpoise system immediately
below the loops.  A test signal for the antenna system is provided from a
small loop placed inside the direction-finding loops and at 45º to each.  A high
degree of equivalence of the direction-finding loops and symmetry of the whole
structure is required; the magnitudes of the errors introduced by departures
from the ideal conditions are investigated.  The mechanisms of antenna effect
(nondirectional response) and steps taken to reduce it are described.  A
detailed account of the principles and practice of sense determination is
given.  ABSTRACT NO. 2:  Deals with the design of direction-finding aerial
systems to cover the whole of the hf band, to work on the ground wave and to
meet the naval conditions.  The special problems encountered are intimately
connected with the siting of the D/F aerial.  The aerial must be fitted to the
top of a mast, and often at a considerable distance from the receiving
compartment.  The most satisfactory design of D/F aerial consists of two
fixed crossed loops with an incorporated sense aerial, and a network for
injecting test signals into the D/F and sense-aerial circuits.  The aerial
system must be connected to the receiving apparatus by means of
transmission lines which may be very long.  The paper describes the special
problems experienced in achieving satisfactory performance in sensitivity,
bearing accuracy and resolution of sense ambiguity, the compromises in
design that have to be adopted and the performance figures obtained.
(Abstract No. 1 - IRE or IEEE abstract, Abstract No. 2 - Science or







On the Choice of Integration Paths in the Problem Relating to the
Radiation of a Dipole above a Plane Earth
Title Text
Eckart, G., and Kahan, T.Author Text
Compt. Rend. Acad. Sci. (Paris), vol. 227, pp. 969-970; 8 November 1948.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Radio Direction Finder System AnalyzerTitle Text
Jordan, E. C., and Meyers, J. J.Author Text




A device to facilitate the testing of radio direction finding systems is
described.  It consists of a signal source and suitable phase-shifters for
simulating the voltages which would appear at the antenna terminals of any
direction finder collector array.  It is shown that the Analyzer may reduce
considerably the time required for the analysis of direction finder systems,
and in particular, the analysis of new systems.  Typical test results when the
Analyzer is applied to a Navy Model DAK direction finder are given.  A new
Doppler-type system is described.  It is suggested that the Analyzer would be
valuable for training purposes.  A method for precise phase measurement at
radio frequencies is described.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA







Vertical-Aerial Radiation Characteristics over Uneven TerrainTitle Text
Kohler, H.Author Text
Elektrotechnik , vol. 2, pp. 297-304; November 1948.Source Text
Keyword Text
A detailed theory is given of the directional characteristics of arrays of vertical
antennas over uneven ground.  A D/F system described by Stenzel, while
giving good results for eliminating the effects of variation of earth constants in
the case of level ground, does not give such good results over uneven ground.
Measurements of directional characteristics which support the theory are
described and the physical connection between measured reflection factors
and the electrical properties of the ground is considered.  (Science or







Basic Problems in Sampling Loop DesignTitle Text
Ledbetter, J. B.Author Text
Radio-Electronic Engng., (Issued with Radio Televis. News), vol. 11, pp. 16-
18, 30-31; November 1948.
Source Text
Keyword Text
Such loops are used to monitor the phases of the individual elements of an
aerial array.  The essential requirements are:  (1)  symmetry of loop and
transmission line; (2) identical phase shift in each loop and line; (3)
constancy of pick-up voltage; (4) equality of loop size; (5) mechanical rigidity
and insensitivity to weather conditions; and (6) absence of phase shift through
loop tuning, if used.  (1) is achieved by making the loops identical in size and
the lines in length and (2) by identical location of each loop with respect to its
tower.  Choice of location will depend upon aerial height and proximity to a
current antinode is desirable, but other factors such as hv insulation, base
currents, weather-proofing and accessibility must be considered.  Sometimes
a separate mast for the loop is found justifiable.  Some designs of the
untuned loop, which is the preferred type are described.  (IRE or IEEE







Theory of Models of Electromagnetic SystemsTitle Text
Sinclair, G.Author Text
Proc. IRE, vol. 36, no. 11, pp. 1364-1370; November 1948.Source Text
Keyword Text
Most model measurements are made on models which simulate only the
geometrical configurations of the lines of force in the fields of the full-scale
system, and thus yield only relative results for many of the properties of the
system.  It is possible, however, to devise models in which the
measurements are on a quantitative or absolute basis in terms of the full-
scale system.  The conditions to be satisfied in an absolute model for
accurate simulation are derived.  The limitations imposed on practical models
are discussed.  (Author's abstract, formal literature, English language/USA






Omnidirectional Circularly Polarized DF AntennasTitle Text
Brown, C. R.Author Text
Federal Telecommunications Laboratories, Quarterly Progress Report No. 2,
September - December 1948, TIP No. U4881; December 1948.
Source Text
Keyword Text
A study to determine the characteristics of helical antennas as
omnidirectional circularly polarized radiators indicated the impedance
characteristics of very small helixes to be very poor and the investigation has
been abandoned.  Uniformly omnidirectional patterns were not obtained from
simple (1-conductor) helixes having diameters about λ/4.  Good pattern
characteristics were obtained from a 4-conductor multifilar helix from 800 to
1400 mc.  This system is about λ/4 in diameter at 1000 mc. and has a
relatively small ground plane.  The conductors are about λ/4 in length at 1000
mc.  The impedance of this system appears satisfactory.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Development of Single-Receiver Automatic Adcock Direction-Finders for
Use in the Frequency Band 100-150 Megacyles per Second
Title Text
Cleaver, R. F.Author Text
Elec. Commun., vol. 25, pp. 337-362; December 1948.Source Text
Keyword Text
The paper describes the development of automatic direction-finders primarily
intended for measuring the bearings of aircraft, on signals radiated in the
frequency band 100 to 150 megacycles per second.  The basic system
employs fixed elevated-H Adcock antennas and a single receiver, and, with
the exception of the earliest model, all instruments give cathode-ray-
oscillograph indication.  An examination of the advantages and limitation of
fixed-antenna automatic direction-finders employing two or more receivers
leads to an account of the reasons for the adoption of a single-receiver
system in the present development.  The principles and evolution of this
system are explained with reference to the original experimental models,
whose performance is discussed.  A naval direction-finder based on one of the
experimental models is described in detail, and statistics are presented to
show that the probable instrumental error varies from about 0.6 to 1.25
degrees over the frequency band, after compensation for octantal error.
Bearings can be measured on signals of field strength down to 7 microvolts
per metre or less.  The paper concludes with a description of direction-finders
for use on land.  One of these, under current development, will be capable of
unattended operation on two alternative frequency-channels, with bearing
indication and full remote-control at points up to 20 miles distant.  (Author's







Note on a Short-Range Radio Position-Finding System Using Modulated
Continuous Waves
Title Text
Cleaver, R. F.Author Text




The paper describes a position-finding system by which the polar coordinates
of any suitably equipped aircraft can be determined at a single base station
using phase-comparison range-finding apparatus and a VHF automatic
direction-finder in conjunction with conventional communication equipment.
An experimental model is described in which azimuth and range are
displayed on a single cathode-ray oscillograph, which may be installed in an
airport control tower.  Range is indicated without ambiguity up to 100 nautical
miles, and there is no azimuthal ambiguity.  So far, the model has been used
primarily to demonstrate the principles of the system, in conjunction with an
aircraft fitted with experimentally modified British Air Ministry VHF
communication equipment.  (Science or engineering abstract, trade journal,






An Investigation of Resonances and Asymmetry in the Adcock Aerial
Systems
Title Text
Fradin, A. Z., and Khatskelevich, V. A.Author Text
Radiotekhnika (Moscow), vol. 3, pp. 6-28; November and December 1948.Source Text
Keyword Text
A rigorous analysis is given of the resonance phenomena taking place in the
H-type Adcock system, in order to determine the type and magnitude of
errors introduced into the system by asymmetry in various elements.  The
usual practice of identifying the frequency characteristic of the system with
that of its input impedance appears in general to be incorrect.  (Science or







Properties of a Long AntennaTitle Text
Hallen, E.Author Text
Jour. Appl. Phys., vol. 19, pp. 1140-1147; December 1948.Source Text
Keyword Text
ABSTRACT NO. 1:  Well-known integral expressions for the outgoing current
waves are transformed into series expansions valid for all distances from the
feeding point; results thus obtained are shown graphically.  ABSTRACT NO.
2:  Although exact integral expressions  for the outgoing current waves on a
long aerial have long existed, they have never been brought into such a form
that a numerical or graphical description of the wave has been possible.  The
author shows how to transform them into good series expansions valid for all
distances from the feeding point.  Graphs show the result.  The traveling-
current waves can also be extracted from the author's expression for the
current on a finite transmitting aerial (Nova Acta Upsal, 11, 10, (1938).  Both
methods give identical series.  (Abstract No. 1 and 2 - Source of abstract







Direction-Finding Site Errors at Very High FrequenciesTitle Text
Hopkins, H. G., and Horner, F.Author Text
JIEE, Paper 773, p. 12; December 1948.Source Text
Keyword Text
Summarizes theoretical and practical investigations of the cause and
properties of site errors at metre wavelengths.  Attention is mainly directed to
Adcock-type aerial systems.  A criterion is suggested for expressing the
susceptibility of a direction-finder to site error, and is applied to well-known
instrumental types.  With some simplifying assumptions, the variations in
error with azimuth and elevation angle due to "point", "linear", and "sheet"
type reflecting obstacles are examined.  Certain properties of error charts
which may be useful in locating the sources of error on a site are discussed.
Errors introduced by randomly dispersed obstacles are considered from a
statistical viewpoint.  Difficulties encountered in calibrating a site are
discussed, the limitations of correction processes involving the use of
previously measured error data being pointed out.  Practical techniques for
locating the effective reflecting obstacles on a site are described, and
examples of their application are given.  Methods for suppressing unwanted
reflections are considered.  (IRE or IEEE abstract, formal literature, English






A Study of Directional  Antenna Systems for Radio D/F PurposesTitle Text
Lepage, W. R.Author Text
Progress Report No. 2, Contract No. W 28-099 ac-458, 15 September 1948 to
15 December 1948, Department of Electrical Engineering, Syracuse
University, Syracuse, NY, 15 December 1948.
Source Text
Keyword Text
A summary of the approach being taken to the stipulated problems is in
order.  The basic investigation is a combination of the theoretical and
experimental investigation of certain types of antenna arrays to determine
their field patterns.  The theoretical analysis of the circular array without
reflector is reasonably complete and the others are in process.  The
experimental work is continuing along the lines of using the test antenna in a
radiating condition, and recording the field strength at a given position as the
transmitting array is rotated.  Much of the activity has centered around the
provisions for accomplishing these ends.  The activities of the period since
September 15 (the date of the last progress report on this contract) have been
a continuation of that outlined in the previous report.  The only change in the
general approach has been in the relative degree of concentration on
experimental and theoretical work.  The construction work of the first three-
month period has provided equipment capable of yielding experimental results
on two array types.  Theoretical work has been directed to the problem of
arrays of the Wullenweber type.  This investigation is not complete, but it is
thought that a fruitful approach has  been found.  During the initial three-month
period the personnel had been expanded considerably beyond the ultimate
average because  of the availability of the teaching staff during the summer.
Since September 15, the total number working on the project has been
reduced from fifteen to seven.  All of these seven are on a part-time basis.
Three of them are from the teaching staff, contributing half time to the project;
and four are technicians, each contributing about 15 hours per week.  Contact
has been maintained between the Watson Laboratories and the project staff.
In addition to occasional telephone conversations there have been two
personal contacts.  One was a visit at the Naval Research Laboratory on
which occasion Mr.  Strom of the Watson Laboratories and the writer
conferred with Mr. Trexler of the NRL in connection with the work of the latter
on arrays of the Wullenweber type.  The other contact was a visit to Syracuse
by Messrs. Strom and Bennett of the Watson Laboratories, on which
occasion the technical progress of the investigation was reviewed, and plans
for future work and contracts were discussed.  Authorization was requested
and obtained from the FCC to operate a transmitter at a number of
Abstract Text
frequencies in the 200 to 400 Mc range.  The five frequencies 225, 260, 300,
370, and 400 Mc have been assigned.  (Abstract taken from author's





Fourier Transforms in Aerial Theory, Part VITitle Text
Ramsay, J. F.Author Text
Mar. Rev., vol. 9, no. 4, pp. 139-45, Oct.-Dec. 1948.Source Text
Keyword Text
List of references dealing with mathematical sources for Fourier transforms,
electromagnetic radiation, narrow beam antennas, and Fourier transforms in
communication theory. (Abstract source unknown, format literature, English






Diagram for Determining the Propagation Constant (for a Cable)Title Text
Sambuy, E. B. B.Author Text
Alta Frequenza, vol. 17, pp. 274-279; December 1948.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Mutual Impedance of Two Centre-Driven Parallel AerialsTitle Text
Starnecki, P., and Fitch, E.Author Text
Wireless Eng., vol. 25, pp. 385-389; December 1948.Source Text
Keyword Text
A formula and curves are given for symmetrically placed antennas with a
sinusoidal current distribution.  Measurements at frequencies from 3 to 30
Mc, using vertical antennas above a horizontal earth mat 400 feet in diameter,
are in fair agreement with theory.  (Science or engineering abstract, formal






The Predetermination of Antenna Characteristics by Means of ModelsTitle Text
Boadle, R. D.Author Text
A.W.A. Technical Review, vol. 8, no. 3, pp. 195-198, 1949.Source Text
Keyword Text
In view of the importance of the antenna in a v-h-f communication system,
facilities have been developed for the design of radiating systems to give
desirable types of radiation patterns.  These facilities are centered around the
fact that it is possible to do this by means of small-scale models of the actual
antennae, operated at wave lengths reduced to the same scale.  The general
requirements to be met in such a system are discussed, and the technique
and equipment used in the actual work are described, together with some
examples of the work accomplished.  (Abstract source unknown, formal






Terrestrial Radio WavesTitle Text
Bremmer, H.Author Text
Terrestrial Radio Waves, Elsevier Publishing Company, Inc.: New York; 1949.Source Text
Keyword Text
As radio technique developed the question arose of what range may
theoretically be expected for waves sent out by a transmitter of a given
strength and in a given position.  Speaking mathematically-physically, this
means that the electromagnetic field, and, more especially, the magnitude of
the electric field, should be determined when the transmitter is given source of
electromagnetic waves.  Whereas this problem is comparatively simple for a
transmitter in empty space, it becomes very difficult when we take into
account the disturbance caused by the spherical earth.  As a result of this
influence we are faced with a problem of diffraction, which may be compared
with that of the exact determination of the distribution of light in a space
where the light coming from a given source is intercepted by screens or
similar obstacles.  Whereas this particular kind of problems may be solved in
certain cases - as that of a screen formed by a half-plane - with the aid of
integrals, the same does not apply to our diffraction problem.  As in many
other practical problems, the matter under consideration has to be greatly
idealized.  This is necessary in order not to make the calculations too
involved; of course, any simplifications introduced should not exercise too
great an influence quantitatively.  In our case these simplifications comprise
the following points:  (1) The transmitter (that is, the transmitting antenna) is
imagined to be of infinitely small dimensions.  In practice, this means that the
length of the aerial should be small in comparison to the wavelength.  It
should be borne in mind, however, that the field of a transmitter of finite length
(in which the current is not necessarily the same at all points) may be
obtained by integration from a superposition of infinitely small transmitters.
(2)  The earth is imagined to be spherical and homogeneous.  With respect to
its electrical properties the earth is then completely characterized by the
dielectric constant, ε, and the conductivity, δ; the earth, therefore, is at the
same time a dielectric and a conductor.  (3)  Suppositions regarding the
constitution of the atmosphere.  The simplest way is to assume the
atmosphere to consist of empty space, i.e., non-conductive and with a
dielectric constant equal to 1.  This amounts in the first place to neglecting
the influence of the ionosphere  (the conductive layers in the upper
atmosphere), and also that of the refraction in the lower atmosphere, which is
chiefly caused by the differences in the vapor content at different heights
Abstract Text
above the ground.  It is especially the ionosphere which renders possible the
propagation of the waves over long distances; this is, however, of less
importance for shorter distances, especially during day-time, because then
the lower layers of the ionosphere (the so-called D- and E-layers) are strongly
developed and absorb the radio waves instead of acting favorably for their
propagation.  In the present  work we shall discuss the influences of the
ionosphere and the refraction in the lower part of the atmosphere.  In Chapters
II-VI, inclusive, these influences will be entirely ignored, so that the
atmosphere is there imagined to consist of empty space.  The results
obtained in this way apply, in accordance with what we said above, especially
to day-time;  they equally apply to night-time for those distances at which the
field caused by the ionosphere (the so-called sky-wave) is small as compared
to the direct field (the 'groundwave').  The mathematical formulation of our
problem will then be as follows.  Of Maxwell's equations a solution is required
satisfying the following conditions:  (1) Outside the earth the equations  for
free space are valid; inside the earth the equations corresponding to the
values of ε and δ assumed to exist there.  (2) The field is singular at the
transmitter (point source) which prescribes the character of this singularity.
(3) On the earth's surface the field satisfies the usual conditions at an
interface of two media, i.e., the tangential components of the electric and
magnetic fields are continuous there.  It is interesting to note that our radio
problem is mathematically  equivalent to a number of problems in totally
different fields, for example, optics, acoustics, and the theory of elasticity.






A Simple Method of Measuring Earth-ConstantsTitle Text
Gill, E. W. B.Author Text
JIEE, vol. 96, Part IIIA, p. 141; 1949.Source Text
Keyword Text
In a wireless wave, moving over the surface of the earth, the electric force
existing because the earth is not a perfect conductor is not vertical but is
tilted forward slightly.  It has therefore vertical and horizontal components
which, in addition, happen to be out of phase.  The ratio of these components
and also the phase angle depend on the conductivity and dielectric constant
in a theoretically calculable manner.  An experimental determination of this
ratio and phase angle leads, therefore, to a value of these earth constants.  A
method is described of making these determinations, using nothing more than
an ordinary receiving set and the human ear.  An incoming signal is received
in succession on two short equal aerials inclined to the ground, one in the
direction of the transmitting station and the other at right angles to this
direction.  The signal strength using either depends on the height of its free
end.  With the first aerial fixed, the height of the  free end of the other can be
adjusted until the signals  are of equal strength.  The first aerial is affected by
both components, and the second only by the vertical components so that
the equality of signals gives an equation involving the ratio of the components
and the phase angle.  Another experiment with a different fixing of the first
aerial gives a second relation, and the two equations suffice to give both the
ratio and the phase angle.  (Author's abstract, formal literature, English






The A.R.R.L. Antenna BookTitle Text
Grammar, George, Tilton, Edward P. and Goodman, ByronAuthor Text
The A.R.R.L. Antenna Book , Fifth Edition, No. 15, The American Radio Relay




A decade has passed since the first edition of this volume was offered to the
radio amateur.  In view of its gratifying acceptance it would, in the normal
course of events, have gone through successive revisions, keeping pace with
antenna developments as they occurred.  But the war made this impossible;
in consequence, the present edition is essentially not a revision, but a
complete rewriting.  The ten-year period just passed has brought a clearer
understanding of the principles of antennas and transmission lines, a growing
volume of useful design data, and the development of methods and devices for
determining and optimizing the performance of an antenna system.  It is with
these aspects of antenna operation that the new material in this book is
largely concerned.  There may be some who will be surprised that no
treatment of microwave antennas is included, but at this writing there has
been so little of the amateur type of reduction to practice, at frequencies
above 1000 Mc., that any such material would lack the authenticity that
comes from first-hand knowledge.  That authenticity, we believe, is a valuable
ingredient of these pages.  It is composed of practical experience with
antenna systems--not the authors' alone, but that of the hundreds off
amateurs who, through the pages of QST, have contributed to the  body of
practical know-how that this book expresses.  The authors' task has been
that of interpreting the basic theory and methods of design, and of selecting
from the many antenna systems in use those which meet the most pressing
needs of the communicating amateur.  The book has two principal divisions.
Chapters One through Five deal with the principles of antennas and
transmission lines, wave propagation and its relationship to antenna design,
and the performance characteristics of directive antenna systems.  These five
chapters, prepared by George Grammar, technical editor of QST, might be
called a textbook on antennas; they enable the reader to design a system of
his own to fit his particular needs.  Beginning with Chapter Six, there is a
series of chapters in which complete data are given on specific designs for
the various amateur bands.  The amateur who has not studied the first
section, or who wishes to avoid the necessity for making his own
calculations, will find in these chapters the information necessary for putting
up the system that appeals to him.  The remaining chapters deal with the
Abstract Text
highly-important mechanical features  of construction and related subjects
such as determining geographical directions.  With the exception of Chapter
Nine, which was contributed by QST's V.H.F. editor, Edward P. Tilton,
Chapters Six through Fourteen are the work of Byron Goodman, one of QST's
assistant technical editors.  (Abstract taken from foreword, book, English





Japanese Anti-Submarine WarTitle Text
Roscoe, TheodoreAuthor Text
United States Submarine Action in World War II, Chapter 17, Annapolis, MD,
Naval Institute Press, circa 1949, pp. 209-223.
Source Text
Keyword Text
The enemy's radio direction finder net was well developed.  At any time from
the first day of the war until its last, an Allied submarine commander who
made a radio transmission could count on the enemy to fix his position.  This
did not, of course, apply to very low or very high frequencies with transmission
ranges commonly limited to visual distance.  A good cut by well-located
stations might fix the transmitting station as being within an area 100 miles
square.  A more accurate fix was usually unobtainable.  This fix could be
broadcast to all ships at sea in a few hours' time.  Frequency of the
transmission would identify its source as a submarine transmitter, and it was
impractical to change submarine frequencies often enough to obfuscate such
denfification.  Accordingly, radio direction finders provided a means of keeping
tabs on the number of submarines attached to each operating base, as well
as the number on patrol and their general distribution throughout the Pacific.
As a tactical aid, the direction finder was decidedly limited.  Submarine
transmission within air-search range of a Japanese air base would receive
special attention during the day's search.  But the inaccuracy of the usual fix
and the steaming distances involved ordinarily prevented the concentration of
surface anti-submarine forces on the transmitting submarine.  A secret
monthly chart of all submarine contacts was issued in Tokyo and distributed
to many operating commands.  Several of these charts were captured during
the war.  The chart did little more than disseminate general information on the
submarine war, and its security classification must have seriously interfered
with that usage.  (Abstract is descriptive paragraphs taken from the chapter,






Lateral Deviation of Radio Waves Reflected at the IonosphereTitle Text
Ross, W.Author Text
Department of Scientific and Industrial Radio Research Special Report No.




The report describes observations of the bearing deviations of radio waves
reflected at the F2 layer of the ionosphere.  The direction finders used were of
the spaced-loop type and were substantially free from polarization errors.  The
frequency range covered was 6-15 Mc/s.  At short ranges, defined arbitrarily
as distances less than 300 km, the received signals consisted of a
predominant first order reflection.  Pulsed and C.W. emissions gave
substantially the same results and showed that in addition to fairly rapid
moment to moment bearing fluctuations there were slowly varying deviations
with quasi-periods of 10-30 minutes or more.  The rapid fluctuations seem to
indicate wave interference effects, the received ray consisting of a rather
diffuse cone of radiation such as would be expected for reflection from a
"rough" ionosphere.  The longer period fluctuations were apparently due to
comparatively slow tilting or wrinkling of the ionosphere over fairly extensive
areas, causing the whole cone of radiation to vary in direction.  These slow
variations were random inn the sense that they were not correlated with
regular diurnal or other systematic ionospheric variations.  For a station at a
distance of 90 km they gave rise to bearing errors having a standard deviation
of about 8 degrees.  At a distance of 260 km, the standard deviation was
about 3 degrees.  These figures are mutually consistent and suggest that the
standard deviation of the random tilting of the F2 layer is about 1 degree to 1½
degrees.  The scale of these tilts is not known but the indications are that
they may extend over areas having linear dimensions measured in tens of
kilometers.  A few experiments with a pair of direction finders 100 m apart or
with a pair of transmitters 120 m apart (at a distance of 260 km) showed very
exact correlation in the slow period bearing fluctuations.  At long ranges,
defined as 500 km and beyond, the effects of higher order modes of
propagation became more important so that with C.W. signals, moment to
moment fluctuations were of greater importance being of about equal
magnitude with the slow period fluctuations.  The later continued to decrease
with distance up to 1,000-1,500 km but beyond this there was a slow
increase.  Typical values for the standard deviation of these fluctuations were
0-9 degrees at 1,000 km and 1.3 degrees at 5,000 km.   Comparison of these
results with observations made by the Germans using a directional
Abstract Text
transmitting system (known to them as Komet) having an aerial aperture of
two wavelengths showed very close agreement between the deviations
observed with the narrow aperture direction finders and the wide aperture
Komet system.  This supports the explanation of these deviations as due to
tilting or wrinkling of the ionosphere.  The above results relate strictly to
conditions in which the operating frequency is not too close to he maximum
usable frequency (MUF).  In the region of the MUF, the large changes in
effective height which occur for small changes in time, frequency or position
on the earth, make it possible to detect certain systematic ionospheric tilts
which occur at particular times.  Thus, at sunrise, and for an hour or two
thereafter, the rapid increase in ionization with time coupled with the advance
of day from east to west, sets up appreciable east-west horizontal gradients
of ionization which, for frequencies close to the MUF, give rise to substantial
"effective" tilts of the ionosphere.  Such systematic sunrise effects have been
observed in favorable circumstances; however, when the frequency is remote
from the MUF, the systematic tilts, though possibly still present, were
obscured by the random effects described above.  (Author's abstract,





Earth Conduction Effects in Transmission SystemsTitle Text
Sunde, E. D.Author Text
Earth Conduction Effects in Transmission Systems, D. Van Nostrand
Company, Inc., New York; 1949.
Source Text
Keyword Text
The book is primarily concerned with methods of analysis of earth conduction
effects and basic principles underlying protective measures against resultant
circuit disturbances.  The nine chapter headings are:  Basic electromagnetic
concepts and equations, earth resistivity testing and analysis, resistance of
grounding arrangements, mutual impedance of insulated earth-return
conductors, propagation characteristics of earth-return conductors, D-C earth
conduction and corrosion protection, power system earth conduction and
inductive interference, surge characteristics of earth-return conductors,
lightning protection of cable and transmission lines.  (Science or engineering







Study of Beverage Wave Antenna for Use with Low-Frequency LoranTitle Text
AnonymousAuthor Text
Radio Corporation of America, RCA Laboratories Division, Contract W-28-099-
ac-315, Final Engineering Report; 1 January 1949.
Source Text
Keyword Text
The Beverage wave antenna, for efficient operation, depends upon relatively
low electrical conductivity of the ground over which the antenna is
constructed.  The ground conductivity near Hamlin, Saskatchewan, where the
first research was done, is unusually high, and consequently, the
performance of the wave antennas at that location was quite poor.  For this
reason, the radiation efficiency of the wave antenna at Hamlin, as described in
detail in Interim Reports 1 and 2, is not typical of this type of antenna.  At
Hamlin, the forward radiation from a one-mile wave antenna at a frequency of
180-kc was 28.3 decibels less than from the balloon antenna, or a power ratio
of 676 to 1.  Forward radiation from a two-mile wave antenna was 22.8
decibels less than from the balloon, or a power ratio of 190 to 1.  Maximum
radiation from two similar wave antennas at right angles was very nearly 4
decibels less than the maximum radiation from a single unit.  During the
research at Hamlin, a method of measuring the conductivity of the earth from
impedance measurements made on a horizontal wire suspended above the
earth was developed.  The gain to be expected from an array of four one-
wavelength antennas over ground of various conductivities, compared to a 625-
foot top-loaded tower, at 100 and 180 kc was calculated.  Experimental
determination of the electrical point of origin of pulses at the slave station, and
to other variables.  No evidence was found that timing on the wave antenna
would be any more difficult than on the balloon.  In this final report, the
theoretical investigation has been expanded to apply the input-impedance
method to all types of soil and at higher frequencies.  Families of curves of
the various functions entering into the calculations have been plotted, as well
as the theoretical attenuation and velocity constant curves for a wide range of
conductivity and dielectric-constant values, from 50 to 500 kc.
Measurements made at Goose Bay, Labrador included current-distribution at
117 kc, input-impedance from 50 to 400 kc on an antenna similar to the ones
constructed at Hamlin, and input-impedance over the same frequency range
on a 2-wire receiving antenna.  The effective height of both antennas was
measured by comparing the received signal strength on a vertical antenna of
known effective height with the voltage induced in the wave antennas.  From
the input-impedance data, the attenuation and velocity-constant curves were
derived over the frequency range of the measurements.  The gain of the
Abstract Text
antennas was then calculated in Item 2, at 100 kc, 180 kc, and the
frequencies at which effective-height measurements had been made.  The
calculated improvement in operation of the same antenna at 180 kc, by
moving from Hamlin to Goos Bay, was 13.5 db which is about 3.5 db more
than the comparison of effective height measurements at both locations.  The
theoretical investigation and the measurements at Goose Bay, as contained
in this final report, confirm the general conclusions of Interim Report No. 2.
Under the most favorable conditions of ground conductivity, an array of four
wave antennas would require roughly 10 times the power of a 50%-efficient
vertical radiator.  Such favorable conditions may not be found in practice,
resulting in less efficient operation and a power requirement 30 to 300 times
that for a 50%-efficient vertical radiator.  However, there may be military
applications where other advantages of the wave antenna will be more
important than its electrical efficiency.  (Author's abstract, technical report
including miscellaneous government published material, English





Instrumental Landing system for AircraftTitle Text
Bhattacharyya, A. N.Author Text
Indian Jour. Phys., vol. 23, pp. 13-18; January 1949.Source Text
Keyword Text
General discussion of a system using the interference of ultra-high frequency
waves radiated from two antennas excited in the same phase with a common
frequency.   (Source of abstract unknown, formal literature, English






Driving Point Impedance of a Vertical Cylindrical Radiator and
Concentric Ring of Subsidiary Radiators Over Perfectly Conducting Earth
Title Text
Cafferata, H.Author Text
Marconi Review, vol. 12, pp. 12-20, January-March; pp. 57-67, April-June 1949.Source Text
Keyword Text
A mathematical analysis resulting in a generalized formula for concentric
systems with three subsidiary radiators, which may be modified to cover
cases with more radiators.  The work is an extension of the Hallén integral as
later developed by Harrison.  Certain approximations may be applied to the
particular case in which central and subsidiary radiators are connected at the
base with the ring radius relatively small compared with the wavelength.







Decca System of Hyperbolic NavigationTitle Text
Giroud, P., and Couillard, L.Author Text
Onde Elect., vol. 29, no. 262, pp. 5-20; January 1949.Source Text
Keyword Text
A navigational system based on phase comparison of two waves emitted by
two synchronized transmitters; use in both air and maritime navigation;
development, applications, and operation of system; description of
transmitters and receivers; photographs, diagrams.  (Science or engineering







Ground Wave Propagation over an Inhomogeneous Smooth EarthTitle Text
Millington, G.Author Text
Proc. IEE Part III, vol. 96, pp. 53-64; January 1949.Source Text
Keyword Text
The problem of propagation is discussed in terms of the know solution for a
homogeneous earth.  The inhomogeneity refers only to changes in the earth
constants from place to place, and the problem is idealized by assuming a
wave radiated from a vertical idealized by assuming a wave radiated from a
vertical dipole over a series of homogeneous annular sections.  The solution is
first given for the short-wave limit, where it is complete except in the
neighborhood of a boundary.  By an approximate consideration of the energy
flow at different heights above the ground, the solution is extended to the case
of intermediate wavelengths where the first and last boundaries are in the
diffraction region of the transmitting and receiving points respectively.  It is
then shown that a well-known empirical method yields the same solution
when it is made reciprocal by taking the geometric mean of the value it gives
and the value that would be obtained with the transmitter and receiver
interchanged.  This method is formally used to obtain a tentative solution for
the effect of the disturbance function in the neighborhood of a boundary.  This
suggests that on passing from a section of one value of conductivity to
another of a higher one, there is a recovery in field-strength before the
attenuation of the wave becomes characteristic of the new section.  On
crossing the boundary in the other direction, there is a correspondingly
increased drop in field strength before the attenuation takes its new
characteristic type.  Owing to the lack of sufficiently controlled conditions,
most of the existing experimental results are inconclusive with regard to these
features at a boundary, but some evidence is given in support of them.   The
paper deals briefly with the practical application of the method, and gives a
specimen field-strength/distance curve for a route consisting of several land
and sea sections.  (Author's abstract, formal literature, English






Ground-Wave Propagation across a Land/Sea BoundaryTitle Text
Millington, G.Author Text
Nature, vol. 163, p. 28; 22 January 1949.Source Text
Keyword Text
Theoretical consideration of the problem predicts that under certain
conditions, at short, medium and long wavelengths, there should be a marked
recovery in field-strength in crossing the boundary from land to sea.
Measurements made at 3.9 m wavelength over a distance of 5 km, across a
sea estuary (involving two land-sea boundaries) are in excellent agreement
with the theoretical predictions.  (Science or engineering abstract, trade






Appraisal of Development Models of Sixty-Inch Vertical  Plotting BoardsTitle Text
no authorAuthor Text
Report SPECDEVCEN-166-1-80,  2 pages; January 1949.  Johns Hopkins
University, Psychological Lab., Baltimore, Md.
Source Text
plotting boards, design, human engineering, direction
finding,  range finding, performance tests,
effectiveness
Keyword Text
The report states the results of tests made on these two  vertical plotting
boards, with appraisal of other features of  the board than maximum speed
and accuracy of plotting and  reading of target positions. The report also
includes one  design for the grid overlay of the vertical plotting board  which











CRPL Project 14.5/3, Eighth quarterly report covering period 1 October to 31
December 1948, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., 15 January 1949.
Source Text
Keyword Text
During this period at CRPL, a modification was made to one of the pairs of
channels of the phase measuring equipment and in addition some work was
done in direction finding on pulses.  At Cruft, the installation of all three pairs
of channels was completed and successful photographs were taken of four
oscilloscope faces simultaneously.  (Author's abstract, technical report,










CRPL Project 14.5/3, Eighth quarterly report covering period 1 October to 31
December 1948, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., 15 January 1949.
Source Text
Keyword Text
This report is an extension of the study of work done in wave interference
begun in the sixth quarterly report.  Two papers not mentioned in previous
reports are dealt with, the relation between the various approaches is brought
out and a derivation of the equations for the equi-amplitude and equi-phase
contours is presented.  Other work done during the quarter was an attempt to
check agreement between several papers on magneto ionic theory.  (Abstract






Radio Field-Strength MeasurementTitle Text
Smith-Rose, R. L.Author Text
Proc. I.E.E., Part III, vol. 96, no. 39, pp. 31-6, January 1949.Source Text
Keyword Text
The subject of radio field-strength measurement is of direct interest in
connection with all applications of radio wave technique.  Furthermore, since
radiocommunication, broadcasting and, to a lesser extent, navigational aids
concern many countries other than that in which the service originates, it is
important to ensure that there is international agreement on the methods of
measurement used and on the results obtained with the equipment available.
The British National Committee for Scientific Radio has been active in this
field in connection with the General Assemblies of the Union Radio
Scientifique Internationale since 1934, when a comprehensive review of the
then existing methods of measuring radio field strengths was presented.  Two
years later, the National Physical Laboratory conducted a comparison
between the various field-strength measuring sets then available in Great
Britain for wavelengths between 7 and 1,500 m (40 Mc/s and 200 kc/s).  The
results of this comparison showed that while inn the wavelength band 6 to 10
m (50 to 30 Mc/s) the measurements on different sets agreed to within ±20%
of the mean value, greater divergences were obtained at longer wavelengths;
and in the range 100 to 500 m (3 to 0.6 Mc/s) the departures from the mean
value of field strength ranged from -30% to +60%.  An examination by the
U.S. Bureau of Standards of a number of commercial equipments for field-
strength measurement at wavelengths within the range 200 to 500 m
(frequencies 1,500 to 600 kc/s), showed that special precautions were
necessary to ensure the attainment of an absolute accuracy within 20%.
Apart from the introduction of the use of a shot-noise diode in place of thermal-
agitation noise in the first tuned circuit, for adjusting the amplifier in a
measuring set to standard gain, there is no evidence from the published
literature that any appreciable advance on the position described above has
been made in the past ten years.  What has been done, however, is to
improve the technique of field-strength measurement at wavelengths below 10
m (frequencies above 30 Mc/s), and to extend the measuring technique to the
shortest wavelengths now in common use for radio applications.  These
advances have taken place broadly along two main lines; (i) the separation of
the calibrating unit from the field-strength measuring set, and its replacement
by a method of producing a known field by radiation; and (ii) the replacement
of current or voltage measurements which are used t frequencies below about
600 Mc/s, by a measurement of power at frequencies exceeding this value.
Abstract Text
With regard to the first, equipment has been developed at the National
Physical Laboratory whereby radio field strengths at all wavelengths from
about 30 m (10 Mc/s) to about 50 cm (600 Mc/s) can be produced and
measured; and the methods are equally applicable to the measurement of
continuous-wave and pulse-modulated radiation.  The second line of
development indicates that for wavelengths below about 50 cm (frequencies
above about 600 Mc/s), it is more practicable to measure the power received
in an aerial or waveguide system, of which the gain and directional receiving
properties are known, than to adopt the more usual methods common at
lower frequencies.  At the present time, most of the types of equipment
referred to above have been developed on an experimental basis for the use of
research laboratories, and there is little commercially produced equipment
available even for use at the lowest radio frequencies.  While it is considered
that field-strength measurement should nowadays be possible to a reliability
of the order of 1 or 2 db (say 10 to 25%), the absence of adequate
intercomparisons of the techniques on both a national and international basis
naturally leads to some lack of confidence on the part of the user who may
have important consequences dependent upon the results of such field-
strength measurements.  (abstract source unknown, formal literature, English





Operational Characteristics of Angle Separation EquipmentTitle Text
Straiton, A. W., Brooks, F. E. Jr., Lagrone, A. H., and Tolbert, C. W.Author Text
Report No. 24, U.S. Navy Contract N5ori-136, Task Order 1, Electrical




In a previous report, a method was described whereby the angles of arrival of
two plane waves received simultaneously, their relative magnitudes, and their
relative phases could be determined.  The necessary data are the relative
phases and signal strengths of the combined signals at three antennas.
Equipment has been built which provides these data at a wave length of 3.2
centimeters and a spacing of 5 feet between antennas.  This report describes
certain properties of the mathematical equations involved in the angle-of-arrival
solutions including a special case for which the solution does not apply.  An
analysis is made of the errors in the angles due to errors in the original data.
In addition, the results of preliminary tests over a 1,170-foot path are given.
Two waves w ere simulated by aligning the receiving antennas horizontally
and using two transmitting antennas fed from a common source.  The effect of
changing source separation, signal strength, and phase are noted.  (Authors'






Light Plane ADFTitle Text
AnonymousAuthor Text
Aero Digest, vol. 58, no. 2, p. 32; February 1949.Source Text
Keyword Text
Automatic direction finder for personal plane developed by Directional
Instruments Corp. of New York; System is completely electronic; size,
weight, and price is far below that of conventional ADF on larger aircraft.
(Science or engineering abstract, formal literature, English language/USA






V.H.F. Automatic Direction FinderTitle Text
AnonymousAuthor Text
Engineer, vol. 187, no. 4856, p. 197; 18 February 1949.Source Text
Keyword Text
ABSTRACT NO. 1:  A short account of the remotely operated installation at
Brussels airport.  Probable error should be 1 degree or less, with a range of
100 nautical miles to aircraft at 10,000 feet.  The development of such
equipment was fully discussed by Cleaver.  ABSTRACT NO. 2:  System
installed at Melsbroek airport of Brussels, under supervision of manufacturers,
Standard Telephones and Cables, London:  equipment known as type "PVIB"
is unattended and housed in small building; it is normally operated by remote
control from desk.  (Abstract No. 1 and 2 - Science or engineering abstract,







Mutual Impedance of Parallel AerialsTitle Text
Barzilai, G.Author Text
Wireless Eng., vol. 26, p. 73; February 1949.Source Text
Keyword Text
Notation carrying correction of error in original article.  See Abstract No. 2971.
 (Written for this publication by Southwest Research, formal literature, English






Theory of Error Distribution:  Application to Radio Navigational AidsTitle Text
Duncan, P. F.Author Text
Wireless Eng., vol. 26, pp. 49-52; February 1949.Source Text
Keyword Text
The usual methods of calculating probable errors are described and applied to
position-finding by radio methods where the position of the observer depends
on "position-lines" from two transmitters.  Assuming the Gaussian normal
error law it is shown that if a large number of observations are taken, 1/n of
them lie outside an ellipse given by Ax2 + 2Hxy + By2 = logen where A, H, and
B are constants and x and y are position coordinates.  The 50% ellipse (n =
2) gives a measure of fix accuracy, and is such that of a large number of
observations 50% will lie within and 50% outside the ellipse.  In this way
curves of constant fix accuracy are obtained.  Correlation with experiment is
good.  (Science or engineering abstract, formal literature, English






A Voltage Discriminator; Its Application to Direction DiscriminationTitle Text
Loeb, J., Jezo, M., and Lombard, C.Author Text
Ann. Telecommun., vol. 4, pp. 57-63; February 1949.Source Text
Keyword Text
ABSTRACT NO. 1:  A description of the principles, construction and
performance of a vhf D/F device which has an angular sensitivity of 10-4 radian.
 The apparatus is basically a goniometer which compares two low-level hf
voltages and gives a signal which actuates a motor in a direction determined
by the sense of the input voltage.  Signal-voltage difference sensitivity is of the
order of lµv.  ABSTRACT NO. 2:  The equipment studied consists of a
balanced aerial system, similar to an Adcock direction-finding system.
Opposing voltages taken from the connecting line balance completely when
the direction of the incoming signal is normal to the plane of the aerials, but
will provide a voltage difference sufficient, and of the correct sense, to drive a
motor, in one or the other direction, for an angular shift of 10-4 radian.  The
equipment is expected to operate over an angle of 10-2 radian and work was
carried out mainly at a wavelength of 1m.  A theoretical analysis and a series
of laboratory and field tests are described.  Test equipments range from:  (a) a
pair of dipoles with connecting line from which connections are taken to 2
rectifiers feeding a centre-zero galvanometer; to (b) a similar aerial system
feeding a double-diode rectifier, the output of which is mixed with the output
from a local oscillator, amplified at i.f. and a.f. and finally compared with the
original received signal on a crt.  The orientation of the trace is an indication of
the direction of the incoming  signal.  Curves show threshold of sensitivity in
radians against input voltage, time, local-oscillator frequency and mains
voltage.  (Abstract No. 1 - Source of abstract unknown, Abstract No. 2 --







Errors in RadionavigationTitle Text
Lombardy, P.Author Text
Alta Frequenza, vol. 18, no. 1, pp. 24-28; February 1949.Source Text
Keyword Text
Errors and radionavigation; as application of classic probability theory to
calculation of errors, "probable ellipse" or "50% ellipse," in case of fixing of
position point with methods of radio navigational aids, is determined;
distribution of error probability examined.  (Science or engineering abstract,






Deviation at Vertical Incidence in the IonosphereTitle Text
Millington, G.Author Text
Letter in Nature, Lond., vol. 163, no. 213;  5 February 1949.Source Text
Keyword Text
Attention is called to the fact, first pointed out by Booker, that in vertical
incidence sounding of the ionosphere, the two magneto-ionic components are
bent away from the vertical and may ultimately be reflected from points as
much as 50 km apart.  Caution must therefore be exercised in interpreting the
critical frequency separation between these components, particularly under
conditions of marked horizontal ionization gradient.  (Science or engineering







Consol Type Radio BeaconsTitle Text
Portier, H.Author Text
Onde Electrique, vol. 29, no. 263, p. 57-65; February 1949.Source Text
Keyword Text
Principles underlying design; influence of spacing of antennas, of intensity in
outside antenna, and phasing; particulars of Consol beacon installation at
Bush Mill, Ireland; reference to new projects; diagrams.  (Science or







R. F. Transmission Line NomographsTitle Text
Smith, P. H.Author Text
Electronics, vol. 22, pp. 112-117; February 1949.Source Text
Keyword Text
Ten abacs for calculating characteristic impedance, high-frequency
resistance, current-phase relationship, voltage gradient, SWR, etc. (Science
or engineering abstract, trade journal, English language/USA abstract,







Steinhoff, J. R.Author Text
Electronics, vol. 22, pp. 97-99; February 1949.Source Text
Keyword Text
ABSTRACT NO. 1:  A lightweight and compact instrument having bearing
accuracy within 1º.  The externally mounted loop assembly is stationary and
hermetically sealed; it consists of 4 coils arranged as two pairs at right
angles.  A special switching system enables each coil voltage to be sampled
in succession 50 times a second and transmitted to the corresponding coil of
the indicating meter, which is calibrated in degrees.  Block and circuit
diagrams are included.  ABSTRACT NO. 2:  The aerial system of this
aeronautical instrument consists of 2 pairs of fixed coils set at 90º in
goniometer fashion.  When combined with the sense aerial their polar
diagrams are 4 cardioids set at right-angles.  The 4 coil voltages are sampled
separately and in sequence for 0.005 sec at 50 times/sec by means of a 4-ph
oscillator, consisting of a ring-system of 4 blocking oscillators, which renders
conducting in turn 4 Ge crystals in the aerial system.  Combined with the
sense-aerial signal these sampled voltages pass through a 0.2-1.7 Mc/s 3-
band superheterodyne receiver and a thyratron switching system to the
indicator, a 4-terminal differential-potential instrument of the radiometer type.
A field strength of 5µV/m gives 1º accuracy.  (Abstract No. 1 - Science or
engineering abstract, Abstract No. 2 - Author's abstract, trade journal, English






Vertical Patterns of Cylindrical Sleeve AntennasTitle Text
Walters, A. W., and Huffman, L. C.Author Text
NRL Report 3411, 2 February 1949.Source Text
Keyword Text
A series of measurements of the vertical patterns of specific sleeve antennas
has been completed.  The purpose of this investigation has been to determine
the location of nulls in the vertical patterns and to correlate this information
with that on impedance measurements, thereby producing complete
information for the design of specific sleeve antennas.  In general, this
analysis has shown that  optimum sleeve antennas are superior both in
pattern and in impedance characteristics to simple antennas when
considered for broad-band antenna usage; e.g., a normal vertical antenna fed
against ground.  Vertical antennas of the sleeve antennas are similar to those
of simple vertical antennas at physical lengths below .25λ, but at longer
lengths considerable differences are noted in the depth of the nulls as
compared with the maximum field.  (Author's abstract, technical report
including miscellaneous government published material, English










Proc. IRE, vol. 37, pp. 155-158; February 1949.Source Text
Keyword Text
A general formula for the received power is derived.  Two theorems which can
be used as design criteria are deduced.  (Science or engineering abstract,







Investigation and Analysis of 'Capture Effect' in f-m and a-m
Communication Systems
Title Text
Zeek, R. W.Author Text
NRL Report 3422; February, 1949.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Slotted Waveguides and Their Application as AerialsTitle Text
Bouix, M.Author Text
Ann. Telecommun., vol. 4, pp. 75-86; March 1949.Source Text
Keyword Text
A transmission line with "small loads" distributed along it is first discussed.
These loads are in the form of quadripoles whose shunt admittance and
series impedance are small compared with the characteristic impedance of
the line.  Representation of such loaded lines by means of circle diagrams
leads to the concept of an equilibrium cycle.  A study is made of resonant
slots in the wall of a waveguide, these slots constituting the "small loads".
The disposition of slots for a desired radiation distribution is considered, in
particular that giving (a) uniform distribution and (b) a 1:4:1 "gable"
distribution.  The relation between squint angle and the spacing of the slots is
determined for different waveguides of American standard dimensions.  A
method of designing slot systems is outlined and the case is considered of a
system of slots with λg/2 spacing, the waveguide being terminated by a short-
circuiting plunger at a distance of λg/4 from the end slot.  Applications of
slotted antennas are briefly reviewed.  (Science or engineering abstract,






Omnidirectional Circular Polarized DF AntennasTitle Text
Brown, C. R.Author Text
Federal Telecommunication Labs., Inc., Quarterly Progress Report No. 3,
December 1948-February 1949; TIP No. U5119, March 1949.
Source Text
Keyword Text
The properties of 2 of the 4-conductor multifilar helical antennas when
operating as a directional pair were investigated.  To combine the signal
picked up by these antennas with a 180º phase differential, a type II balun
was constructed.  This balun had the advantage that variation of frequency did
not distort the balance of the output; however, its impedance properties were
poor.  The first measurements on model no. 1 were made on a system of
helixes mounted directly on a ground plane large enough to serve for the
entire system.  The azimuth pattern showed the vertical component to be
reasonably omnidirectional; the horizontal patterns were neither
omnidirectional nor symmetrical.  An attempt was made to eliminate the
ground plane by supporting the helixes just above the end of the balun.  This
necessitated elimination of the shielding over the feed cables.  Under these
conditions the pickup by the feed cable made it impossible to discern the
action of the directional pair.  The helixes were then installed in the directional
pair, model no. 2 consisting of a Lucite helix support which is in turn
supported on an 18-in. metallic mast above the balun.  The patterns illustrated
reasonably good operation but there was some distortion caused by the
pickup of radiation by the feed system.  The distortion could probably be
eliminated by maintaining the feed cable to the individual helixes at the same
spacing as the antennas throughout their vertical span and shielding the
horizontal space to the balun so that it could not pick up radiation.  (Science
or engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Directional Antenna for the 152-162-Mc Communications BandTitle Text
Brown, J. S., and Moffatt, V. J.Author Text
Communications, vol. 29, pp. 14-16, 35; March 1949.Source Text
Keyword Text
ABSTRACT NO. 1:  A corner-reflector type with vertical polarization, in which
two sets of parallel rods, spaced 0.1λ apart in two vertical planes, are used
instead of metal sheets.  It has a unidirectional radiation pattern, a gain of at
least 6 db over a λ/2 dipole and a voltage SWR  1.5 over the whole frequency
band.  The feeder cable can have any impedance between 50 and 75Ω.
ABSTRACT NO. 2:  Describes the performance and construction of a corner
reflector type directional aerial based on the use of plane conducting sheets
of infinite size.  The two reflecting sheets are simulated by using a number of
5/8λ vertical rods spaced  0.1λ apart in a horizontal plane, a λ/2 dipole
radiator being at a certain distance from the apex of the reflectors.  Polar
diagrams are given showing the effect of altering the apex angle of the
reflectors and also the distance of the dipole from their apex.  In the final
design the polar diagrams only vary very slightly between 152 and 162 Mc/s.
The average gain over a λ/2 dipole is 9 db in the frequency range and front-to-
back radiation ratio varied between 23 and 31 db.  The aerial can be used with
50-75Ω air or solid dielectric cable.  (Abstract No. 1 - Source of abstract
unknown, Abstract No. 2 - Science or engineering abstract, formal literature,






Radio Direction Finding by Cyclical Differential Measurement of PhaseTitle Text
Earp, C. W., and Godfrey, R. M.Author Text
Elect. Commun., vol. 26, pp. 52-75; March 1949.Source Text
Keyword Text
New type of direction finding and beacon system in which reduction of usual
site errors is achieved by antenna structures of wide aperture.  Original paper
appeared in JIEE, vol. 94, part IIIA, March 1947.  (Science or engineering
abstract and Written for this publication by Southwest Research, formal







A Study of Atmospheric Direction Finding and RangingTitle Text
Kessler, W. J.Author Text
Florida University, Engineering and Industrial Experiment Station, Progress
Report No. 1, Contract No. W36-039-sc-38201, TIP No. U7570; March 1949.
Source Text
Keyword Text
The initial phases of the wave-shape studies extended to include
atmospherics recorded during the night are reported.  Operational curves,
applicable for a spherical earth, relating time intervals between the ground
pulse and ionospheric reflections up through the tenth have been constructed
for ionosphere heights ranging from 60 to 100 kilometers.  Plans for the
establishment of a third station in Key West, Florida are reported.  The
fundamental considerations underlying the operation and design of the Ground-
Pulse Direction Finder to be investigated by this laboratory are outlined.  The
primary phases of this investigation and the design and operation of the
special equipment required are described.  (Science or engineering abstract,
technical report including miscellaneous government published material,







The Helical AntennaTitle Text
Kraus, J. D.Author Text
Proc. I.R.E., vol. 37, pp. 263-272, March 1949.Source Text
Keyword Text
The helix is a fundamental form of aerial of which loops and straight wires are
limiting cases.  When the helix is small compared with the wavelength,
radiation is max. normal to the helix axis.  Depending on the helix geometry,
the radiation may, in theory, be elliptically, plane, or circularly polarized.
When the helix circumference  is similar or equal to λ, radiation may be max.
in the direction of the helix axis and circularly polarized or nearly so.  This
mode of radiation, called the axial or beam mode, is generated in practice
with great ease, and may be dominant over a wide frequency range with
desirable pattern, impedance, and polarization characteristics.  The radiation
pattern is maintained in the axial mode over wide frequency ranges because
of a natural adjustment of the phase velocity of wave propagation on the helix.
 The terminal impedance is relatively constant over the same frequency range
because of the large initial attenuation of waves on the helix.  The conditions
for circular polarization are analyzed, and the importance of the array factor in
determining the radiation pattern of a long helix is discussed.  (Author's






Standard Direction Finder Measurements, Second Provisional DraftTitle Text
National Bureau of StandardsAuthor Text
National Bureau of Standards, Central Radio Propagation Laboratory,
Washington, D.C.; 30 March 1949.
Source Text
Keyword Text
At the present time there is in use by the Services a wide variety of direction
finders, which differ in respect to collector systems, bearing indicators, and
method of resolving bearing information.  The frequency band coverage
includes all frequencies from VLF  through SHF.  Direction finders function on
two generally different principles which may be divided into those employing
amplitude comparison and those employing phase comparison, or a
combination of both principles.  The investigation of the effectiveness of the
different processes involved in reducing any of the comparative methods to
practice, is the subject of these measurements.  The adoption of suitable
standardized procedure and methods will result in simplification of correlation
of data two or more direction finders are to be compared, or comparisons
made by two or more agencies.  An effort has been made to follow and adapt
previously used methods of measurement and to condense the measurement
to an outline of procedure suitable to the majority of types of direction finders.
It is, therefore, probable that certain tests have been omitted which would
normally be required for a specific design.  Such shortcomings may be
corrected by supplementing the proposed standardized measurement with
suitable data pertinent to the particular design.  The measurements have been
arranged so that data are first assembled which are informative of the
characteristic of the collector system, followed by measurements of the
complete system, and finally measurements of the receiver performance.
This order was selected in order to place the overall direction finder
performance in near relation to the collector system, since the latter appears
to be a problem with which these measurements are most directly concerned.
 (Author's abstract, technical report including miscellaneous government
published material, English language/USA abstract, file number 357, Reprint
of NDRC report dated 12 July 1945 and issued to Navy, August 1947 as






Rotating H-Adcock Direction FinderTitle Text
Pressey, B. G.Author Text
Wireless Eng., vol. 26, pp. 85-92; March 1949.Source Text
Keyword Text
ABSTRACT NO. 1:  The instrument has a frequency range of 4 to 30 Mcs; the
antenna system is about 4 feet over-all.  Spheres are fixed to the ends of the
antennas to increase their effective height and measures are taken to balance
the system throughout the frequency range.  By splaying the points of
connection of the antenna coil to the horizontal feeders, the polarization error
is appreciably reduced.  The minimum usable field strength varies between 8
and 2.5µ volts per meter.  The instrumental error is not greater than 1/2º and
the polarization error is of the same order as that lot a U-type Adcock
system.  ABSTRACT NO. 2:  The direction finder is of small dimensions and
is for 4-30 Mc/s.  The tuned aerial system, which has an overall dimension of
4 ft, is inductively coupled to the receiver through a secondary tuned circuit.
Spheres are fixed at the ends of the aerials to increase their capacitance and
effective height.  Special measures are taken to balance the aerial system
and to maintain that balance over the frequency range.  By "splaying" the
points of connection of the aerial coil to the horizontal feeders an appreciable
reduction in polarization error may be affected.  The pick-up factor is 0.5-4 m
over the frequency range and the min.- usable field strength is 2.5-8 µV/m.
The instrumental error is />/ 0.5º and the polarization error  is similar or equal
to  that of a U-type Adcock system.   As standard-wave error is not
considered applicable to elevated systems the ratio of the horizontal to the
vertical pick-up factors (pur) is suggested as an alternative.  The pur of this
instrument is 0.20-0.13 over the frequency range and the other a fixed
instrument covering 10-20 Mc/s.  The latter model provides an observer's seat
which can be rotated with the aerial system.  (Abstract No. 1 - Science or
engineering abstract, Abstract No. 2 - Author's abstract, formal literature,






Spiral-Phase Fields Possible ApplicationsTitle Text
Sandeman, E. K.Author Text
Wireless Engineer, March 1949, pp. 966--105.Source Text
Keyword Text
If four vertical aerials are arranged one at each corner of a horizontal square of
side equal to less than a quarter of a wavelength, and if each diagonal pair is
driven in mutual antiphase and in quadrature with the other diagonal pair, a
carrier-frequency spiral-phase field is originated.  Such a field was first used
by Chireix to obtain low-angle radiation, free from high-angle lobes, with a
structure not large compared to the wavelength; for this purpose the spiral-
phase pattern produced had no significance other than that it was the
concomitant of a circular polar diagram in the horizontal plane.  It is useful
here to define the carrier frequency referred phase difference as the difference
in phase between the carrier-frequency field at any point in space and any
arbitrary standard of fixed phase at the transmitter location.  With the
arrangement described above, contours of constant referred phase difference
lying in the horizontal plane are substantially in the form of Archimedes
spirals of pitch equal to the wavelength.  An Archimedes spiral is one in which
the length of the generating radius vector increases in direct ratio with the
angle through which the vector turns.  True Archimedes spirals are only
produced when the spacing between aerials becomes zero.  Fields having the
above characteristics may be called horizontal Archimedes fields.  (Abstract






Evaluation of Aircraft Instrument Displays for Use with the Omni-
Directional Radio Range
Title Text
Williams, A. C., and Roscoe, S. N.Author Text
University of Illinois.  See Department of Commerce PB99799; March 1949.Source Text
Keyword Text
53 pages of drawings, tables, and text covering the following categories:
Radio range performance, radio direction finders (VOR), VOR (Omni-
Directional Radio Range), U.S. Civil Aeronautics Administration, and CAA 84.
 (Written for this publication by Southwest Research, technical report
including miscellaneous government published material, English






Directional Antennas for A.M. BroadcastingTitle Text
Battison, J. H.Author Text
Electronics, vol. 22, pp. 101-103; April 1949.Source Text
Keyword Text
ABSTRACT NO. 1:  A simplified, practical method of calculating radiation
patterns for 2-tower and 3-tower arrays.  ABSTRACT NO. 2:  Although
directional antennas have long been in use by a-m broadcasting stations,
some engineers regard them with awe, and surround them with an aura of
mystery.  Many regard the calculations involved as being beyond their
capabilities when, in fact, nothing more than an elementary knowledge of the
basic operation of a single antenna and the ability to perform simple
trigonometry is required.  It is the object of this article to disperse some
misconceptions, and simplify  directional-antenna calculations for two and
three-tower arrays.  Almost every textbook opens its antenna section with an
illustration of the fundamental laws of radiation from an antenna and these
laws will not be repeated here.  Since the radio engineer is usually more
interested and concerned with the effect of his antenna on co-channel and
adjacent-channel stations he will, presumably, prefer to see how to design an
antenna to do a specific job.  When calculating the radiation pattern for a two-
tower array, it is usual to number the towers 1 and 2, and to place them at
random.  "Random" is used in the sense of being an arbitrary placement
dependent on the whim of the engineer, subject to the dictates of common
sense and necessity.  In practice, the engineer usually has an approximate
idea of the basic pattern obtainable from certain standard combinations of
tower spacing and phasing.  From these he can estimate how the final pattern
will appear.  But eventually the problem boils down to one of trial and error
until a pattern is obtained, with reasonable constants, which gives the
protection required.  Tower 1 is taken as the reference tower and all quantities
are stated with reference to this tower.  The reference line R-R1 is drawn
through tower 1, at random.  A point Ph is located on a circle whose center is
equidistant between towers 1 and 2, and such a distance that lines joining Ph-
tower 1, and Ph-tower 2 may be regarded as parallel (actually the error is so
slight that it may be ignored in practice).  (Abstract No. 1 - Science or
engineering abstract, Abstract No. 2 - Author's abstract, trade journal, English






Ground Absorption with Elevated Vertical and Horizontal DipolesTitle Text
Burgess, R. E.Author Text
Wireless Eng., vol. 26, pp. 133-139; April 1949.Source Text
Keyword Text
The fraction of the power absorbed in the ground is calculated for dipole
heights which are large compared with the wavelength.  The dipole is
assumed to have a sine-law polar diagram and the energy flow into the ground
is evaluated using the Fresnel reflection coefficients which depend upon the
wave polarization.  The absorption factors are determined for limiting values of
ground permitivity.   The ground absorption for a vertical dipole is a very slowly
varying function of the electrical properties of the ground and is very nearly 0.4
for most practical conditions.  It is appreciably greater than that of a
horizontal dipole on account of the Brewster phenomenon.  The results
obtained are compared with those derived earlier by Strutt, Niessen, and
Sommerfeld and Renner.  The noise in an antenna system due to thermal
radiation from the ground is evaluated directly using thermodynamical
principles and is shown to be consistent with the value derived by application
of the reciprocity principle.  Brief consideration is given to the ground
absorption for antenna arrays.  (Author's abstract, formal literature, English






Direction Finding Kit MX-536/GRDTitle Text
Everhart, A. G.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Progress
Report No. 4, Contract No. W33-038-ac-21373, TIP No. U6516; April 1949.
Source Text
Keyword Text
The contract calls for design and manufacture of 34 VHF and HF automatic
direction finders; production drawings for these; and 4 installation kits to
adapt the units for use with the CPS-6 radar installation.  The VHF antenna
was assembled for mechanical checks.  The Cyclohm motor had an
excessive temperature rise.  All but 1 sample power- and audio-transformers
operated satisfactorily.  A filter unit circuit designed to deliver 8 v.r.m.s. into a
76-Ω balanced output with less than 3% total harmonic distortion was made
up.  Phase adjustment for each filter section was obtained by a feed-back
circuit from the output of the amplifier to the input of the 30 c. filter choke.  A
total phase change of 20º was obtained with a small change in amplitude.
Schematics are presented for power supply amplifier PP-385/GRD; radio
receiver RC-264/GRD; and HF power, HF receiver and goniometer.  (Science
or engineering abstract, technical report including miscellaneous government







Impedance Transformation in Folded DipolesTitle Text
Guertler, R.Author Text
Proc. IRE, (Australia), vol. 10, pp. 95-100; April 1949.  See also Proc IRE,
vol. 38, pp. 1042-1047; September 1950.
Source Text
Keyword Text
The impedance of a folded dipole, relative to that of a simple dipole, may be
adjusted by the use of conductors of different diameters for the separate
elements.  Increased impedance ratios can be obtained by the use of
additional elements.  Approximate formulas are developed for calculating the
impedance ratio when the current ratio is known.  Measurements confirm the
practical applicability of the formulas.  (Author's abstract, formal literature,







Propagation of Electromagnetic Waves in EarthTitle Text
Haycock, O. C. and Hurst, S. R.Author Text
Geophysics, vol. 14, no. 2, pp. 162-71, April 1949.Source Text
Keyword Text
ABSTRACT NO. 1:  The successful use of radar for locating objects has led
the authors to consider the possibility of using it to determine discontinuities
within earth.  Knowledge of the propagation characteristics of waves in the
earth is required before such a development might be undertaken.  The
present article reviews the literature in this field and reports experiments in
which the velocity, attenuation, and wave length of electromagnetic waves in
certain earthly materials were measured.  The conclusion describes the
possibilities of such a development based on the experimental results.
ABSTRACT NO. 2:  The possibility of using radar to determine discontinuities
within the earth is considered.  Knowledge of the propagation characteristics
of waves in the earth is required before such a development might be
undertaken.  The relevant literature is reviewed and measurements of velocity
in certain earth materials are reported.  (Abstract source unknown, formal






Array Development for an AN/APN-12 Lobe-Switching EquipmentTitle Text
Leonard, J. D.Author Text
Ohio State University Research Foundation, Report on Antenna Radiation
Characteristics; TIP No. U9406; 30 April 1949.
Source Text
Keyword Text
Two types of arrays were investigated; the first consisted of a single stub with
a variable number of reflectors, and the second of 2 driven elements fed in
phase with a variable number of reflectors.  Of the first type of array, the
combination of 0.25 λ spacing, and length with 3 reflectors gave the most
promising results and a series of patterns were taken with the reflector
lengths varied from 5 to 1 cm.  at a wave length of 10 cm.  The array using 3
cm. reflectors gave a cardioid-like pattern while that with 2.5-cm. reflectors
gave a sharper front lobe with a small lobe in the rear.  The array using 0.3 λ
reflectors was investigated over a 30% frequency range by varying the length
and spacing of the elements rather than the wave length.  There was little
difference in the pattern over this frequency band.  In the second type, 2
quarter-wave stubs, spaced λ/2 apart and fed in phase, were measured using
1 to 3 reflectors 0.3 λ high and spaced at various distances behind the driven
elements.  The driven 2-element array with no reflectors gave a very desirable
front lobe but had an identical back lobe.  The driven 2-element array, using 1
reflector spaced midway between and 0.25 λ behind the driven elements, gave
a suitable  forward lobe and a reduced back lobe.  The array using 2 reflectors
each spaced 0.25 λ behind the 2 driven elements had a desirable front lobe
with a small back lobe.  The most satisfactory pattern obtained was produced
by the 2 driven elements with 3 reflectors; this 5-element array most nearly
approached the ideal situation.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






H.F. Transmitter for D.F. MeasurementsTitle Text
Pressey, B. G.Author Text
Wireless Eng., vol. 26, pp. 124-128; April 1949.Source Text
Keyword Text
ABSTRACT NO. 1:  Discussion of the principles of design and the details of
construction and operation of an elevated screened-loop transmitter.  The loop
can be rotated about a horizontal axis to produce a wave of known
polarization for the measurement of the polarization error of direction-finding
systems.  The parallax error that occurs if a dipole is used as the radiator is
thus eliminated.  ABSTRACT NO. 2:  Polarization error of direction finder can
be conveniently measured using elevated transmitter which is capable of
producing test signal of known polarization; design, construction and
operation of such transmitter covering frequency range 3-20 Mc; use of loop
antenna which can be rotated about horizontal axis so as to produce any
desired polarization.  (Abstract No. 1 and 2 - Science or engineering abstract,






Radiation Resistance of Loaded AntennasTitle Text
Raymond, R. C. and Webb, W.Author Text
Journal of Applied Physics, vol. 20, pp. 328-330, April 1949.Source Text
Keyword Text
Short cylindrical aerials have been loaded to resonate at frequencies < their
natural frequencies by means of dielectric sheaths of cylindrical and conical
form.  These loadings are compared experimentally with loading by means of
metal discs at the ends of the aerials.  Resistances at resonance calculated
by the Poynting vector method for two assumed current distributions are
compared with the experimental results.  It is shown that for a given current
distribution at resonance, the aerial radiation resistance depends only on the
aerial length in wavelengths.  Particular loading methods alter the current
distributions.  Those which produce more nearly uniform current distributions
yield higher radiation resistances.  (Authors' abstract, formal literature,






Evaluation of Collins Type 51R VHF Navigation Receiver for VOR-VHF-
ADF Suitability in Single-Place Jet Type Aircraft (FH-1, BuNo. 111751)
Title Text
Salmond, D. S.Author Text
USN Naval Air Test Center, Patuxent River, Final Report Project TED No.
PTR EL 954; Serial No. ET331-10; TIP No. U4524; 21 April 1949.
Source Text
Keyword Text
The VOR Receiver can be used as an automatic radio direction finder in which
the VOR compass card of the radio magnetic indicator (RMI) rotates in
accordance with intelligence received from the flux gate compass system of
the aircraft.  The installation of the VOR equipment for ADF requires only the
receiver, the power supply, the serve amplifier, the omnibearing indicator, and
the RMI.  For the test in the single-place jet type aircraft, a plastic nose was
installed to house a specially built antenna.  Another antenna was installed in
the pilot's canopy.  The 51-R receiving equipment was connected directly to
the P-3 flux gate compass which is standard equipment in the FH-1 aircraft.
The nose antenna gave excellent results and provided 360º coverage at less
than line-of-sight distances.  The card of the VOR indicator followed the P-3
flux gate compass instantly.  Each of the 12 pilots who tested the 51-R
equipment in the jet plane liked it better than the LF ADF.  Presentation of the
aircraft heading and the magnetic bearing relative to the VOR station on 1
instrument has the advantage that drift can be solved continuously with little
effort.  The only disadvantage may be the lack of VOR stations on a desired
course or in some localities.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






A VHF Helical Beam AntennaTitle Text
Taylor, H. E. and Fowler, D.Author Text







The Multiple-Track RangeTitle Text
Beard, M.Author Text
Proc. IEE (London), vol. 96, pp. 245-251; May 1949.Source Text
Keyword Text
A short-distance radio navigational aid similar in principle to Gee and Loran.
Experimental equipment which was used near Sydney is described; accuracy
and results of trials are discussed.  (Science or engineering abstract, formal






Some Relations between Speed of Indication, Bandwidth, and Signal-to-
Random-Noise Ratio in Radio Navigation and Direction Finding
Title Text
Busignies, H., and Dishal, M.Author Text
Proc. IRE, vol. 37, pp. 478-488; May 1949.  See also Elec. Commun., vol. 26,
no. 3, pp. 228-242; September 1949.
Source Text
Keyword Text
The total bandwidth required for navigation and direction-finding systems is
quite small (≤ 100 cps or so), complex waveform provided that a filter can be
designed with a number of very narrow pass bands occurring at the steady-
state Fourier components of the complex signal.  Such a "comb" filter is
discussed briefly.  Systems for which the output signal-to-noise ratio is better
than the input carrier-to-noise ratio have improvement thresholds, but many
navigation systems can give satisfactory information an output signal-to-noise
ratios below these thresholds.  Single-sideband and double-sideband AM
produce the most sensitive systems under such conditions.  The
phenomenon of "apparent demodulation" is discussed for systems having the
post-detection bandwidth ∆fv narrower than the predetection bandwidth ∆fIF
and carrier-to-noise ratio appreciably less than unity at the input to the final
detector.  A relation between the available power, the output signal-to-noise
ratio (S/N)v required for satisfactory indication, the percentage modulation, m,
∆fIF, and ∆fv is obtained for a double-sideband AM system with a linear final
detector; this relation depends markedly on whether the quantity 4(∆fIF/∆fv)
(N/S)v2m2 is greater than or less than unity.  (IRE or IEEE abstract, formal






The Equivalent Selectivity of Transformer-Coupled Loop-Antenna Input
Circuits
Title Text
Fratianni, S. V.Author Text
NRL Report 3464; May 1949.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Simulated Display of Bearing and Range in Rectangular  Coordinates.Title Text
Gebhard, J. W., Barber, J. L., Halsey, R. M.Author Text
Technical Report:  Report SPECDEVCEN-166-I-81, 2 pages; May 1949.
Authors Association:  Johns Hopkins University,  Psychological Lab.,
Baltimore Md.
Source Text
radar target position simulators, display systems,
direction  finding, range finding, plan position
indicators, human  engineering
Keyword Text
Several experiments were conducted to determine the speed and  accuracy
with which target position can be read from an  experimental display of radar
bearing and range information in  rectangular coordinates in which 360
degrees of bearing were  given on the x-axis and 40,000 yards of range were
shown on  the y-axis.  A rectangular scope, produced by modifying a VD
radar indicator, was first compared with a PPI with respect to  accuracy of
aligning a movable range marker with blips.  The  rectangular display was
found to produce smaller alignment  errors than the PPI, and to be free from
the effect, present  in PPIs, of greater error with longer ranges. The factor of
target length had no effect on accuracy for the experimental  display whereas
on the PPI arc length interacts strongly with  target range in determining
alignment error. Several bearing  grids were tested on a simulated rectangular
display for the  purpose of selecting the most suitable design. Bearing scales
marked in intervals of 20 degrees were found superior to those  marked in
intervals of 30 degrees as measured by speed of  reading and bearing error
when visual estimations of target  position were made.  Size of display had no
effect on either  speed or accuracy, nor did different starting points of the
bearing scale. It is concluded that a rectangular display is  as efficient as,
and in some respects superior to, a PP1 for  estimating target position.  Its
adaptability for displaying  information for tactical evaluation is questionable






Measurements on Frame AerialsTitle Text
Roeschen, E.Author Text
Funk und Ton, vol. 3, pp. 271-277; May 1949.Source Text
Keyword Text
The dependence of the effective height of a frame antenna on the number of
turns of the winding and on the frequency is discussed.  Measurements on
tuned antennas, with and without screens, are tabulated.  Screening
increases the damping by about 15 per cent.  (Science or engineering











CRPL Project 14.5/3, Ninth quarterly report covering period 1 January to 31
March 1949, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., 1 May 1949.
Source Text
Keyword Text
During this period, the work at the Cruft Laboratory was brought to a point
where it was possible to calibrate the intensity response beginning at the
collector bases for the North-South and East-West antennas.  A preliminary
run for taking phase-front measurements on the Glenville station was made
which proved the merits of the photographic method used yet revealed phase
errors inn the system.  At CRPL, efforts were expended on eliminating
interference in the channels and checking the Cruft calibration. (Author's










CRPL Project 14.5/3, Ninth quarterly report covering period 1 January to 31
March 1949, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., 1 May 1949.
Source Text
Keyword Text
Work was done on the abstracting of "The Limiting Polarization of Medium
Waves Reflected from the Ionosphere," by T. L. Eckersley and G. Millington.
It was believed that the equations in this report relating to the polarization of
the downcoming waves to the direction of propagation and the earth's
magnetic field are expressed in a very useful form as were certain of the
equations for relating the major and minor axes of an ellipse to the fields
along the X and Y axes.  Although a discrepancy still exists between the
equation for the received fields given in this report and that given by K. A.
Norton in "The Polarization of Downcoming Ionospheric Radio Waves" (Eighth
Quarter, Phase II, Sec. III), it is true that both reduce to the same form when
the collisional term is neglected.  This is the final report on Phase II under
Signal Corps delivery order No. 5055-PH-47-91 (6753).  However, work in this
project will be continued and will be reported as CRPL Project 14.5/3 Phase
II.  (Abstract taken from author's summary, technical report, English








Aeroplane, vol. 76, no. 1982, pp. 641-642; 3 June 1949.  See also Flight, vol.
55, no. 2110, pp. 652-654; 2 June 1949.
Source Text
Keyword Text
Work done to adapt system for use in air; recent developments described.
Including Flight Plotter and Flight Log; Plotter still calls for manual operation,
but Log presents pilot with continuous plot of Decca readings; illustrations.
(Science or engineering abstract, trade journal, English language/USA






A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
AnonymousAuthor Text
Syracuse University, Progress Report No. 4, Contract No. W28-099-ac-458,
15 March - 15 June 1949; TIP No. U8515; ca 30 June 1949.
Source Text
Keyword Text
A solution was obtained for the Wullenwever array of discreet elements based
on the theoretical pattern of a single element placed before a reflector.  A
previous solution assumed a continuous current distribution.  The theoretical
solution checked with experimental results.  The locations of the transmitting
and receiving antennas were changed; their separation remains 20 wave
lengths at the center-band frequency of 300 mc. but the distance to the
nearest building is 90 wave lengths instead of 30.  The wood-supported
cylindrical reflector was changed to a stainless-steel frame work covered with
wire mesh.  The cones originally used as active elements were replaced by
rods which can be adjusted to the correct quarter-wave length for each
pattern.  The dimensions of the array were slightly changed.  Further
accuracy was obtained through determining the lengths of the delay lines by
electrical rather than physical measurements.  Patterns taken at 225, 300,
and 400 mc. for various array conditions are presented.  Fourier analyses
were made of several patterns and of 2 idealized patterns having no side
lobes.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA







On the Effective Length of a Linear Transmitting AntennaTitle Text
Bouwkamp, C. J.Author Text
Philips Research Reports,, vol. 4, pp. 179-188; June 1949.Source Text
Keyword Text
King's definition of effective length of a cylindrical center-driven antenna with a
sine distribution of current is consistent with a new general extension for any
distribution of antenna current.  As an example, results for a top loaded
antenna are given in tables and diagrams.  (Science or engineering abstract,







Omnidirectional Circular Polarized DF AntennasTitle Text
Brown, C. R.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Quarterly
Progress Report No. 4, TIP No. U8106; June 1949.
Source Text
Keyword Text
A 1/4-in. diameter (about 0.02λ) Wheeler type helix antenna system had
extremely low sensitivity (at least 50-60 db. below a tuned dipole).  A 1-in.
diameter (about 0.1λ) loop and dipole antenna had a poor axial ratio
characteristic.  A 1-in. diameter balanced helix directional pair showed a
favorable axial ratio characteristic over 550-1650 mc., but the axial ratios over
that range were poor for a 3-in. diameter balanced helix directional pair and a
2-in. diameter tilted element loop.  The directional pair patterns of all 3
systems were considerably better than those of the unbalanced systems
previously discussed.  (Science or engineering abstract, technical report
including miscellaneous government published material, English
language/USA abstract, document not available, progress report. See










Technical Report:  Report SPECDEVCEN-166-1-91, 2 pages; June 1949.
Author's Association:  Johns Hopkins University, Psychological Lab.,
Baltimore Md.
Source Text
radar operators, performance (human), radar equipment,
direction finding, range finding
Keyword Text
These experiments had two purposes: (a) to find out how fast  and how
accurately operators could extract bearing and range  information from the VJ
remote radar indicator when they used  it in different ways, and (b) to provide
information about  ways of performing equipment appraisals. Two experiments
were  performed, each involving many thousands of separate data  obtained
under a variety of operating conditions. Throughout  most of these
experiments, the VF was used as the criterion of  accuracy because it is
inherently much more accurate than the  VJ.  In some of the analyses,
comparisons were made of range  (or bearing) differences between the reports
turned in from  two VJs on identical targets. The latter is a measure of how






A Simple Vector Diagram for High-Frequency LinesTitle Text
Cornelius, P.Author Text
Commun. News, vol. 10, pp. 33-40; June 1949.Source Text
Keyword Text
The input impedance of a loss less hf transmission line can be determined,
for a given terminating impedance, by means of a Smith chart; the attenuation
is only given if the line is terminated by its characteristic impedance.  The
impedance of a line with losses and terminated arbitrarily can be determined
by the vector method here given, but the attenuation is only given for
termination by the characteristic impedance.  The vector method is also used
to derive various well-known relations.  (Science or engineering abstract, trade






Direction Finding Kit MX-536/GRDTitle Text
Everhart, A. G.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey.  Progress




Preliminary tests of the HF power supply and receiver showed 0.5 µv. average
over-all sensitivity at a 2:1 S/N ratio.  In D/F checks of an earlier model of MX-
536/GRD, using a CPN-18 radar equipment, on 134, 126, and 116 mc., 70%
of the bearings were within ±5%; the remainder were up to 10%.  For flights
directly across the station, good bearings held up to 60º angles or better.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Lepage, W. R.Author Text
Progress Report No. 4, Contract No. W 28-099 ac-458, 15 March 1949 to 15
June 1949, Department of Electrical Engineering, Syracuse University,
Syracuse, NY, 15 June 1949.
Source Text
Keyword Text
The previous report gave results for the following topics: (a) theoretical
patterns for the circular array with continuous current distribution;  (b)
theoretical patterns for a circular array with discrete current elements;
theoretical patterns for the Wullenweber array, under certain simplifying
assumptions; (d) experimental pattern for the circular array with 36 degrees
spacing between elements; (e) experimental pattern for the Wullenweber
array with 18 degrees spacing between elements; (f) experimental pattern for
a single element combined with a reflector; (g) Fourier analysis of the pattern
specified  in (e); (h) theoretical vertical patterns for stacked H-Adcock
antennas.  Since the writing of the previous report, these investigations have
been continued.  In addition, the two topics contained in the contract
modification 1, dated June 3, 1949, have been added.  The following is a
summary of the significant advances during the period covered by this report.
The details of the various topics are found in the body of the report.  (a)
Theoretical:  A solution for the Wullenweber of discrete elements has been
obtained to augment the previous one, of   above, which assumed a
continuous current distribution.  This solution is based on the theoretical
pattern of a single element placed before a reflector.  The theoretical solution
for the Wullenweber has been found to check very well with the experimental
ones.  So far only the horizontal patterns have been considered.  Theoretical
work has also been done on the Adcock antenna.  It is understood that there
is interest in using these with base dimensions greater than one half
wavelength, in addition to the stacked condition.  The theoretical problem of
the current delivered to a connected load has been partially solved.  (b)
Experimental:  The experimental setup for the taking of patterns has been
rather drastically changed.  The instrumentation is still the same as described
in report No. 3, but the locations of the transmitting and receiving antennas
have been changed.  This change was necessitated by a change in the
activity of the University, resulting in much trucking in the vicinity of the
antenna in its old position.  Consequently, the control lines were extended
and the two antennas moved onto an adjoining field.  The separation between
transmitting and receiving antennas remains 20 wavelengths, as before.
However, the distance to the nearest building is ow 90 wavelengths, instead of
Abstract Text
the previous 30.  These distances are computed on the basis of the center-
band frequency of 300 megacycles.  The array has been rebuilt to give it
greater precision.  The original cylindrical reflector was constructed of wire
mesh supported on a wooden framework  However, as a result of weathering
this framework became seriously warped, and attempts to improve its shape
were of no avail.  It has been replaced by a framework fabricated of stainless
steel and covered with wire mesh.  The original array used cones as the
active elements.  They were used for their broad-band properties.  They seem
to have ben electrically satisfactory, but their mechanical mount was not
sufficiently strong to hold them properly in place.  It was decided that, for an
experimental setup in which the positions of the elements would have to be
changed frequently, a mechanically more stable element would be preferable.
Accordingly, all elements have been replaced by rods of adjustable length.
Each pattern is taken with these monopoles adjusted to a quarter wavelength.
 Experimental work has been done on the design of an attenuator which will
give an adjustable attenuation, over a band of frequencies, without affecting
the phasing.  Several schemes have been tried with no great satisfaction.  No
conclusive report is made on this topic at this time.  The attenuation problem
has been temporarily solved, for the taking  of experimental patterns, by the
adapting of some coaxial attenuators which were on hand.  These seem to be
satisfactory, although they lack the features of adjustability.  The dimensions
of the array are changed slightly from those specified in the previous report.
They are given in figure 1 of this report.  Further accuracy is obtained with the
new array by determining the lengths of the delay lines by electrical rather
than physical measurement.  All reasonable attempts have been made to
have the arrays operating correctly.  It will be found that the experimental
patterns presented with this report are superior to the previous ones in the
degree of symmetry they exhibit.  Patterns in the horizontal plane have been
taken for a large number of arrangements of the array.  The variable
parameters were the frequency, the number of active elements, and the
attenuation.  The attenuation available with the fixed units was nominally 10
dB.  However, a  of tapered couplers, for connecting one line to two, were
available.  These were used, in conjunction with dummy loads, to give a
nominal attenuation of 3 dB.  The accompanying table gives the various
arrangements for which patterns were taken.  The results appear in the body
of the report.  The element numbering system refers to figure 1.  The numbers
in the table refer to the nominal attenuations used in the elements indicated.
A dash indicates that thee element was not in use, under which condition it
was removed from the array.  (Abstract taken from author's summary,





The reliability of Ionospheric Height DeterminationsTitle Text
Manning, Laurence A.Author Text
Proc. I.R.E., vol. 37, no. 6, pp. 599-603, June 1949.Source Text
Keyword Text
A study is made of the uncertainties existing in determinations of electron
distribution based on virtual height data.  The effect of an assumed distribution
in the valley between two layers upon the necessary upper-layer form is
investigated, and a method for evaluating the maximum error in height
determination is shown.  (Abstract source unknown, formal literature, English






Measured Impedance of Vertical Antennas over Finite Ground PlanesTitle Text
Meier, A. S., and Summers, W. P.Author Text
Proc. IRE, vol. 37, pp. 609-616; June 1949.Source Text
Keyword Text
ABSTRACT NO. 1:  For a ground plane of dimensions small compared with λ,
the impedance is a damped  oscillating function of λ and the ground-plane
dimensions.  Impedance variations of -5 to -20 per cent were found with a
circular ground plane; the corresponding variations for a square ground plane
were about half as great, except when the ground plane was small.
Impedance is relatively independent of antenna thickness.  At microwave
frequencies, measurements were made by a modified Chipman method the
merits of which are compared with those of the conventional slotted-line
standing-wave method.  ABSTRACT NO. 2:  An investigation was made of the
relation of the impedance of a vertical aerial over a finite ground plane as a
function of the size and shape of the ground plane when dimensions of the
ground plane are relatively small in terms of wavelength.  It was found that the
input impedance is a damped oscillating function of wavelength and ground
plane dimensions, the impedance of a circular ground plane varying from ±5 to
±20%.  Similar variations were observed on a square ground plane, which
were  50% of those of the circular ground plane, except when the dimensions
of the ground plane were small.  In general, it was found that the impedance
is quite critical with respect to the size and shape of the ground plane, and
relatively independent of the thickness of the aerial.  Measurements were
made at microwaves by a modified Chipman method capable of measuring
small differences in aerial impedance.  This method was compared with the
more conventional slotted-line standing-wave method.  (Abstract No. 1 -
Source of abstract unknown, Abstract No. 2 - Author's abstract, formal







Analysis and Calibration of Loop Probes for Use in Measuring
Interference Fields
Title Text
Morgan, G. A.Author Text
NRL Report 3486.  See also Department of Commerce PB111046; June 1949.Source Text
Keyword Text
A small shielded-loop antenna, to be used as a probe for indicating and
measuring radio-frequency interference fields from electrical equipment, has
been analyzed.  A method of calibration, which uses another small shielded
loop to establish a radio-frequency field of know characteristics, has been
developed, and its accuracy and reliability are proved experimentally.  Loop
probes of the approximate dimensions of those analyzed have been shown to
be usable for the desired application at frequencies below approximately 400
Mc only, both because of unsatisfactory response characteristics and
because of difficulties of calibration at higher frequencies.  (Science or
engineering abstract, technical report including miscellaneous government







Certain Physical Constants and their Relation to the Doppler Shift in
Radio Echoes from the Moon
Title Text
Thomas, A. B.Author Text
The Australian Journal of Science, pp. 187-192, June 1949.Source Text
Keyword Text
The factors discussed are the rotation of the earth and the moon's radial
motion.  These are related to the radius of the earth, the deflection of the
vertical, and the moon's motion.  It is found, however, that these cannot be
independently determined from the Doppler shift of lunar echoes owing to the
effects of the ionosphere.  (Abstract source unknown, formal literature,








Electrical Engr. & Merchandiser, vol. 26, no. 3, pp. 77-84; 15 June 1949.Source Text
Keyword Text
Notes on development of land, marine and aircraft equipment and future
applications in navigation and industry; principles of radiolocation; ionosphere
investigations; application to solid objects; plan position indicators; H2S
scheme; dark trace screens; 10 and 3-cm waves; Gee system; GH and
Oboe; Decca scheme.  (Science or engineering abstract, trade journal,






CAA Low Frequency OmnirangeTitle Text
Wonnell, T. S., and Fenimore, G. E.Author Text
U.S. Civil Aeronautics Administration, Radio Development Division,
Indianapolis, Indiana.  See Department of Commerce PB103584; June 1949.
Source Text
Keyword Text
A low-frequency omnirange has been developed which provides a long-range
air navigational aid which is simple to install, maintain, and operate.  The
theory of operation of the omnirange system is given, and ground and airborne
equipments are described.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






D/F Signal to Noise Improvement UnitTitle Text
AnonymousAuthor Text
Crystal Research Labs, Inc., Interim Engineering Report, 22 April to 22 July
1949;  TIP No. R3055; 23 July 1949.
Source Text
Keyword Text
The problems involved in increasing an input S/N ratio of 1:10 to a usable
signal are discussed.  Although the S/N ratio theoretically can be increased
many times, practical considerations limit the amount of enhancement
available.  Loop enhancement appears most feasible.  The possibilities of
using 1 or several delay lines and the difficulties associated with the use of
either system are outlined.  (Science or engineering abstract, technical report
including miscellaneous government published material, English







Instruction Book for Coder-Decoder Group AN/URA-5Title Text
AnonymousAuthor Text
Instruction Book for Coder-Decoder Group AN/URA-5, Hoffman Radio
Corporation, Los Angeles, California, for Navy Department, Bureau of Ships,
NAVSHIPS 91225, Contract NObsr-39426, 15 July 1949.
Source Text
Keyword Text
The Coder-Decoder Group AN/URA-5 operates in conjunction with units of the
Radiation Pattern Recorder Set AN/URH-1.  The purpose is to record on
shore the radiation pattern of an antenna which is under test as a receiving
antenna aboard a ship off shore.  The Coder-Decoder equipment functions to
"code" the ship's gyro information and the antenna signal-strength information
into a form which can be transmitted to shore by means of a regular ship-to-
shore radio circuit, and to "decode" this information on shore so that it can be
recorded by the associated equipment.  The Instruction Book for Radiation
Pattern Recorder Set AN/URH-1, NAVSHIPS 91132(A), should be consulted
along with this publication for information which is necessary to understand,
operate and maintain the complete system.  The Coder-Decoder units which
are used aboard ship are portable and are provided with carrying cases.  The
shore equipment consists of three rack-mounted units in a standard 19-inch
relay rack.  The antenna radiation pattern, i.e., horizontal directivity pattern, is
recorded on a polar chart and the antenna signal strength may be plotted
either as a linear or as a logarithmic function.  For the linear system, the
shipboard units of the Coder-Decoder Group are used aboard ship without
requiring any units of the Radiation Pattern Recorder Set.  For the logarithmic
system, two units of the Radiation Pattern Recorder Set are required aboard
ship to convert the variations of signal strength from the antenna to a
logarithmic function before coding the information for transmission to shore.
On shore, the shore equipment of the Coder-Decoder Group and three units of
the Radiation Pattern Recorder Set are used together for decoding information
and recording the pattern for both the linear and logarithmic systems.
()Abstract taken from author's purpose of equipment, technical manual,










CRPL Project 14.5/3, Tenth quarterly report covering period 1 April to 30 June
1949, Central Radio Propagation Laboratory, National Bureau of Standards,
Washington, D.C., 29 July 1949.
Source Text
Keyword Text
At Sterling,  Va. large phase errors of the type previously noted at Cruft
Laboratory were observed in attempting a target-transmitter calibration on the
ground.  With the elimination of mutual impedance effects between collectors,
it was seen that site errors were fairly small.  However, another sizeable error
persisted which at first appeared to be due to the phase of the surface-wave
attenuation function and remained to be resolved by balloon tests. A
polarimeter antenna was constructed and tried on distant pulse signals.
Measurements of the ground constants at Sterling were made on about 13
Mc/s using a simplified method developed in Great Britain.  At Cruft
Laboratory, large and variable errors of a similar type also appeared and ere
not definitely identified.  (Author's abstract, technical report, English






Electronic Navigation Aids in United KingdomTitle Text
Battison, J. H.Author Text
Aero Digest, vol. 59, no. 1, pp. 20-21, 98-99; July 1949.Source Text
Keyword Text
Information on provisions and plans laid to control and navigate the flow of
aircraft; Consol, Gee, and Loran operations; Decca System of navigation;
charts included.  (Science or engineering abstract, formal literature, English






The Relative Merits of Presentation of Bearings by Aural-Null and Twin-
Channel Cathode-Ray Direction-Finders
Title Text
De Walden, S., and Swallow, J. C.Author Text
JIEE, Part III, vol. 96, pp. 307-320; July 1949.Source Text
Keyword Text
The relative merit of the display of radio bearings and sense by aural-null and
twin-channel cathode-ray goniometers is examined as a function of various
characteristics of the signal.  The visual method of bearing display is shown
to be superior except in its effectiveness in operating at very low S/N ratios.  It
is shown quantitatively that this disadvantage is slight and could be overcome
by a suitable narrowing of the receiver bandwidth.  The advantage of the visual
method is specially pronounced when the signal received includes an
appreciable phase-quadrature component.  Similar conclusions are reached
regarding the performance of the associated methods of sense display.
(Author's abstract, formal literature, English language/abstract, file number






Preliminary Investigation of Principle of Radio Direction Finding to Be
Employed in Radio Set AN/TRD-4
Title Text
Digiacomo, A.Author Text




Tests were conducted to compare the performance of an inductive goniometer
as used in radio sets SCR-291 and SCR-502 and an electronic goniometer as
used in radio set AN/CRD-2.  The effects of all components and design
features which are not a part of or peculiar to the goniometer systems were
excluded.  The results showed a close correlation in performance.  At
particular frequencies, the electronic goniometer was superior but at other
frequencies the advantage lay with the inductive goniometer.  In instances
when 1 goniometer was superior, the difference between the 2 types was not
significantly greater than might normally be observed between several
goniometers of the same type.  Aside from the performance characteristics,
the ease of manufacturing, operating and maintaining the systems must be
considered in determining their relative merits.  There was some evidence to
indicate that the electronic goniometer, because of its increased complexity,
is inferior in these respects.  Comparison tests were confined to transportable
systems due to the nonavailability of mobile systems using either goniometer.
 On the basis of present information, the electronic and inductive goniometer
principles appeared equally applicable in the development of radio set
AN/TRD-4.  Further investigation is recommended.  (Science or engineering
abstract, technical report including miscellaneous government published






Direction-Finding Site Errors at Very High FrequenciesTitle Text
Hopkins, G. H., and Horner, F.Author Text




ABSTRACT NO. 1:  Theoretical and practical investigations are described,
concerned mainly with Adcock-type direction finders.  The variation in error
with the position of various types of reflecting obstacle is examined and the
use of error charts for locating such sources of error on a site is described.
Of several practical methods suggested for locating the obstacles, two have
been used with success, namely the variation of the azimuth or of the
frequency of the transmitter.  Methods of suppressing unwanted reflections
are considered.  A criterion is suggested to express the susceptibility of a
direction finder to site error, and is applied to well-known instrumental types.
ABSTRACT NO. 2:  Attention is mainly directed to Adcock type aerial
systems; criterion is suggested to express susceptibility of direction finder to
site error, and is applied to well known instrumental types, variations in error
with azimuth and elevation angle due to "point", "linear", and "sheet" charts
which may be useful in locating sources of error on site are discussed.
(Abstract No. 1 and 2 - Science or engineering abstract, formal literature,






Rotating Goniometer for the Low Frequency, High Power Omni-RangeTitle Text
Keary, H. F.Author Text
Civil Aeronautics Administration, Technical Development and Evaluation
Center, Indianapolis, Indiana; July 1949.
Source Text
Keyword Text
10 Pages of photos and text.  Report CAA TDR 70.  (Written for this
publication by Southwest Research, technical report including miscellaneous







UHF Receiver for Direction Finding Kit MX-536/GRD (Experimental
Model)
Title Text
Keen, H. J.Author Text




The IF amplifiers were completed.  Schematic diagrams are presented of the
AVC and squelch circuits found satisfactory for use in production models.
Tests showed that a corrugated cabinet had very good heat dissipation
qualities.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA








Onde Elec., vol. 29, pp. 286-304; July 1949.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal










Proc. IEE (London), Part III, vol. 96, pp. 269-277; July 1949.Source Text
Keyword Text
ABSTRACT NO. 1:  For instruments erected not more than about λ/4 above
the ground, the "standard wave error" is the best specification of polarization
error, while the "pick up ratio" for wanted and unwanted fields is appropriate
for more elevated systems.  The method of test using a nearby elevated
transmitter is described in detail; in the frequency range 3 to 30 Mc a loop up
to about 1.6 m in diameter at a distance of not less than 100 m may be used.
 For frequencies below 3 Mc the "local injection" method of test may be more
practicable.  The performance of a direction finder is very dependent on the
electrical properties of the site.  ABSTRACT NO. 2:  The respective merits of
the "standard-wave error" introduced by Barfield, and the "pick-up ratio" for
wanted and unwanted fields suggested by several other workers, are
examined.  It is recommended that the former be used for Adcock direction-
finders erected not higher than about 1/4λ above ground, while the latter is
appropriate for more elevated systems.  Comparison of direction-finders falling
into different categories can only be carried out if a complete specification of
polarization error performance over all relevant angles of incidence is available.
 The problems involved in using a relatively nearby test transmitter are
discussed.  For frequencies above  3 Mc/s it is shown that a suitable local
radiator consists of a rotatable closed loop used at moderate elevations, and
at distances /</λ.  The effects of loop size are discussed, and it is shown that
adequately large loops are practicable; for example, for frequencies in the
range 3-30 Mc/s a loop up to about 5 ft in diameter may be used, providing
the distance is /</ 100 m.  For frequencies < 2-3 Mc/s it is suggested that
the "local-injection" method due to Barfield may be more practicable than a
radiation method.  (Abstract No. 1 and 2 - Source of abstract unknown,
English language/abstract, file number 230, See earlier abstract, dated 21










CRPL Project 14.5/3, Tenth quarterly report covering period 1 April to 30 June
1949, Central Radio Propagation Laboratory, National Bureau of Standards,
Washington, D.C., 29 July 1949.
Source Text
Keyword Text
Two reports were abstracted this period:  "Doppler-Type Direction Finding," by
J. L. J. Boulet, J. M. Anderson and T.  R. O'Meara, University of Illinois; and
"The Effect of Receiver Characteristics on Direction Finding," by A. Esau,
translation from German.  (Abstract written by Southwest Research Institute






Sleeve Antenna Considerations for Task Fleet FlagshipTitle Text
Walters, A. W.Author Text
NRL Report 3494; July 1949.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






High-Frequency Transmission Line ChartTitle Text
Clement, P. R.Author Text
Electronics, vol. 22, pp. 104-105; August 1949.Source Text
Keyword Text
Determination of input impedances and matching-stub dimensions is
simplified by means of a chart in which straight lines are used instead of
curves as in circle or Smith diagrams.  (Science or engineering abstract,











Instn. Elect. Engrs., Paper No. 868, p. 13; August 1949.Source Text
Keyword Text
The paper describes some tests to determine how the accuracy of a bearing
taken on an aural-null rotating H-Adcock Direction-Finder depends on the
width of the min. and on the receiver output noise-level.  The results pertain to
bearings taken on a steady tone-modulated signal by an experienced
observer working under good conditions.  They indicate that bearings taken
under these conditions will have a standard deviation of between 1/40 and
1/20 of the arc of silence except for very small arcs, even when the bearings
are derived from very few oscillations of the aerial system.  Accuracy is
improved if the number of complete oscillations is > about 5.  Differences of at
least two to one in the standard deviation of observed bearings may occur
between different observers and with one observer at different times.
Compared with these changes, any changes due to the use of different
receiver output noise-levels are considered to be small.  Accuracy is
degraded if the angle through which the aerial is swung is increased to
improve the quality of the signal at the limits of the swing.  (IRE or IEEE







On the Electromagnetic Surface Wave of SommerfeldTitle Text
Kahan, T., and Eckart, G.Author Text
Physical Review, vol. 76, pp. 406-410; August 1949.Source Text
Keyword Text
It is proved that Sommerfeld's well known electromagnetic surface wave does
not exist in the radiation of a Hertzian dipole over a plane earth because it
does not fulfill the so called radiation condition.  The path of integration
chosen by Sommerfeld is correct but there is another saddle-point overlooked
by this author which just annuls the surface wave due to the residue.  These
results are in agreement with Burrow's measurements.  (Author's abstract,







Faired-In ADF InstallationsTitle Text
Lorenz, L. J., et al.Author Text




An investigation was made of flush installations of automatic direction finder
(ADF) loop and sense antennas at different locations on medium sized
aircraft.  Preliminary measurements were made on simulated installations on
a shielded cage and on a full-scale mock-up of an aircraft to determine
installation parameters such as diameter, depth, and location of recess or
well.  It was not necessary to sacrifice electrical performance to achieve a
zero-drag installation in the case of (top, nose, or belly) locations near the
center line of the aircraft.  However, it was necessary to employ some kind of
electrical compensation as well as the conventional mechanical (cam)
compensation.  Good sense antenna performance is not always possible at a
nose location unless the sense antenna can be placed a sufficient distance
above or below the electric field neutral-plane of the aircraft.  The
compensating effect obtained using various inductor-loop configurations with
conventionally-mounted and flush-mounted installations was investigated.  A
single-element inductor compensates for 1 form of error-curve if the plane of
the element is fore and aft, and compensates for the inverted form of error-
curve if the plane of the element is athwartship.  A new type of compensating
element which was evolved for a nose installation consisted of a wide metal
wall and top hat mounted in front of the loop.  This configuration produced
overcompensation where the conventional inductor-loops had little effect.  No
configuration was found, however, that showed promise of reducing the
dispersal, or spread, of the individual error curves with frequency.  A ring-type
sense antenna was evolved which can be adapted for many flush installations.
 This antenna was as effective as the conventional sense stubs and plates,
was light in weight, and suitable for installation in the same opening for the
flush-mounted loop without interfering with the loop.  Several minor
investigations were also made.  One problem was to determine whether or not
a loop mounted near the armor plate in a canopy of a fighter aircraft would
have bearing errors should the armor plate become magnetized.  Even strong
static magnetic fields did not adversely affect loop performance.  Another
problem was that the bearing errors were not the same when measured on
the same aircraft at different locations on the airport, although at any 1
location the data could be repeated from 1 day to the next.  Differences as
large as 9º existed between the 2 locations at opposite ends of the Evansville
Abstract Text
Municipal airport even though both were 600 ft. away from the nearest metal
fences.  (Author's abstract, technical report including miscellaneous






Seismic Investigation of Deep Crustal Structure by Reflection Methods.Title Text
Mead, JudsonAuthor Text
Technical Report:  41 pages; August, 1949.  Author's Association:
Massachusetts Institute of Technology, Geophysics Lab., Cambridge, Mass.
Source Text
Seismic waves, structural geology, reflection, faults
(geology), angle of arrival, refraction,  seismometers,
boundary layer, rock, underground explosions,
nitroglycerin, NTISDODXD
Keyword Text
The conclusions may be summarized as follows: (1) the amplitude of the
ground motion  in the near vicinity of large quarry blasts diminishes
approximately as the square of the  elapsed time; (2) an important part of the
motion is probably caused by the arrival of  surface waves reflected from
surface structures in the vicinity; (3) no conspicuous  vertical reflections from
deep crustal structure are recordable in the frequency range of  5 to 30 cycles
per second following large quarry blasts; and (4) questionable  simultaneous







Broadband Communication Antennas for Destroyers of the USS 693 ClassTitle Text
Walters, A. W.Author Text
NRL Report 3515; August 1949.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






V.H.F. Direction Finder for Light PlanesTitle Text
Wennerberg, G.Author Text
Electronics, vol. 22, no. 8, pp. 118-140; August 1949.Source Text
Keyword Text
This omni-range system provides azimuth information directly in degrees for
an aircraft in any position within the line-of-sight range of the transmitting
station.  The frequency used is within the band 108 to 132 Mc and the
system has a useful working range of 50 to 100 miles.  The basic principle is
the same as that of the German Sonne system; navigational information is
supplied as the time difference at the receiving point between a nondirectional
signal and one transmitted on a rotating beam from the same transmitter.
(Source of abstract unknown, trade journal, English language/USA abstract,







Wrye, L. M.Author Text
NRL Report 3518; 16 August 1949.Source Text
Keyword Text
Determination of a ratio indicator required the design and construction of
equipment to give cathode-ray-tube (crt) presentation of the ratio of
amplitudes of simultaneously occurring and otherwise identical pulse pairs.
The presentation would be a spot on a cathode-ray tube whose horizontal
displacement is a measure of the ratio of amplitudes of one pulse pair and
whose vertical displacement is a measure of the ratio of amplitudes of another
pulse pair.  A circuit has been developed which produces a single voltage
pulse the amplitude of which is proportional  to the log of the ratio of the
amplitudes of two input pulses.  Input voltages of less than 1 volt to greater
than 40 volts may be accommodated, and pulse lengths as short as 0.25
microsecond may be used.  The equipment in which this circuit is employed
displays the ratio as a spot on a cathode-ray tube with deflection proportional
to the log of the ratio.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Radiation Resistance of Skew-Wire Radio-Frequency Transmission LinesTitle Text
Banerjee, S. S., and Mehrotra, R. R.Author Text
Indian Jour. Phys., vol. 23, pp. 403-409; September 1949.Source Text
Keyword Text
A general formula, applicable for any orientation of the lines with respect to
each other, is derived and applied to six special cases of practical interest.
Results for one of these cases were confirmed experimentally.  (Science or
engineering abstract, formal literature, English language/Indian abstract,






Gain of Aerial SystemsTitle Text
Bell, D. A.Author Text
Wireless Eng., vol. 26, pp. 306-312; September 1949.Source Text
Keyword Text
The maximum gain of an antenna of given aperture depends on the phase
distribution of the illumination of the aperture.  Three cases are considered, in
order of increasing gain:  (a) uniform-phase radiators (broadside arrays and
"optical" radiators), (b) radiators, with effective phase shift of π (end-fire
antennas of all kinds), and (c) antennas with closely-spaced phase reversals
(high-gain short antennas).  (Science or engineering abstract, trade journal,






A Receiver for Measuring Angle of Arrival in a Complex WaveTitle Text
Brooks, F. E. Jr. and Tolbert, C. W.Author Text
Report No. 33, U.S. Navy Contract N5ori-136, Task Order 1, Electrical




This report describes a receiver for measuring the angle of arrival of 3-cm radio
waves.  This receiver differs from those described in previous reports of this
laboratory in that it provides data for separating two waves received
simultaneously by means of signal-strength and phase-difference data
received at three points.  This receiver was built to obtain data to be used with
solutions given in Electrical Engineering Research Laboratory Report No. 13.






Distance-Measuring Equipment for Aircraft NavigationTitle Text
Burgmann, V. D.Author Text
Proc. IEE, vol. 96, pp. 395-402; September 1949.Source Text
Keyword Text
An airborne light-weight radar set works in conjunction with a responder
beacon on the ground.  The radar transmitter sends out a stream of pulses
which are returned by the beacon at a slightly different frequency.  The time
interval between the outgoing and corresponding return pulse is measured
automatically and shown on a meter calibrated in miles.  The design of the
airborne set and results obtained in trials on an air route are discussed.  Well-
established techniques are used.  (Source of abstract unknown, formal






Least Square Determination of Position from Radio Doppler DataTitle Text
Garfinkel, B.Author Text




When the number of radio-doppler receiving stations exceeds three, the
problem of calculating the position of a missile in space is over determined.
Here we design a method of least squares which overcomes the difficulty
arising from the presence of a non-linear equation.  The resulting solution is
short, as well as accurate, and is identical in form with the one previously
developed for the case of three stations.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Medium-Frequency Crossed-Loop Direction Finder with Instantaneous
Unidirectional Visual Presentation
Title Text
Giacoletto, L. J., and Stiber, S.Author Text
Proc. IRE, vol. 37, pp. 1082-1088; September 1949.Source Text
Keyword Text
A radio direction finder is described which uses a crossed-loop collector
system, electronic switch, single superheterodyne receiver, and synchronous
rectifier to produce an instantaneous unidirectional visual indication of the
direction of arrival of an electromagnetic wave.  Design data and operating
characteristics are considered, with details given of the new components.
(Science or engineering abstract, formal literature, English language/USA






Impedance Transformation in Folded DipolesTitle Text
Guerthler, R.Author Text
Jour. Brit. IRE, vol. 9, pp. 344-350; September 1949.Source Text
Keyword Text
The impedance of a folded dipole relative to that of a simple dipole can be
adjusted by using conductors of different diameters or the separate elements
of the folded dipole.  Increased impedance ratios can be obtained by using
additional elements.  The impedance ratio can be obtained from the current
ratio; formulas are derived.  Practical examples are given.  Reprinted from
Proc. IRE (Australia); April 1949.  (Source of abstract, formal literature,






UHF Receiver for Direction Finding Kit MX-536/GRD (Experimental
Model)
Title Text
Keen, H. J., and Phillips, W.Author Text
Lavoie Labs., Interim Engineering Report, Contract No. W28-099-ac-77, TIP
No. R2482; August 1949; 10 September 1949.
Source Text
Keyword Text
Final models of the harmonic generator, dual conversion IF amplifier, and AVC
and squelch; development of the 100- to 200-mc. receiver RF head; and the
prototype model of the 200- to 400-mc. receiver RF head were completed.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Antenna Wavefront ProblemsTitle Text
Kelleher, K. S.Author Text




By means of a vector notation for surfaces, relations are derived among an
incident wavefront, reflector, and reflected wavefront.  A method is introduced
for evaluating the deviation of a wavefront surface from a plane.  A number of
problems, including an analysis of the wavefront from a Foster Scanner
antenna, are included in order to indicate the simplicity and utility of the
analysis.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Direction Finding and Ranging on AtmosphericsTitle Text
Kessler, W. J.Author Text
Florida University, Engineering and Industrial Experiment Station, Quarterly
Progress Report No. 3, Contract No. W36-039-sc-38201, TIP No. U8508; ca
30 September 1949.
Source Text
atmospherics, sferics, ionosphereKeyword Text
The results of the analysis of the available wave-form data for the independent
determination of the virtual ionosphere height pertinent to the propagation of
atmospherics are described.  The results of the study regarding the
interpolation of the error-trend curves for the more accurate determination of
distance and ionosphere height from suitable waveform data are reported.
The preliminary laboratory studies constituting the ground work leading to the
development of the pulse-resolving direction finder are reported.  A four-stage
amplifier incorporating a high degree of inverse feed-back has been
considered as the basic design for the voltage amplifier section of the
improved direction finder.  It appears that a bandwidth of less than 100
kc/sec. may provide adequate speed-of-response characteristics if the gain






Helical Beam Antenna Design TechniquesTitle Text
Kraus, J. D.Author Text
Communications, vol. 29, pp. 6-9 and 34-35, September 1949.Source Text
Keyword Text
The aerials described are used with a ground plane to radiate in the axial
mode.  To simplify the design procedure, a diameter equal to the mid-band
wavelength and a pitch angle of between 12 degrees and 15 degrees are
taken as standard, and other design variables are specified.  Formulae and
corresponding graphs give the number of turns necessary in order to obtain a
given gain or beamwidth.  Measured polar diagrams are in reasonable
agreement with those calculated.  The bandwidth is 0•75-1•3x the design
frequency; the effects of frequency change on gain and beamwidth are
calculable from the formulae given.  The polarization of the aerial is
approximately circular, becoming closer as the number of turns increases.  A
formula is quoted from which the axial ratio of polarization can be calculated.
An expression for the polar diagram is given for use in cases where
knowledge of the minor lobes is required.  The terminal resistance and its
variation with frequency can be calculated approximately from a formula given.







A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Lepage, W. R., Harrington, R. F., and Schlecht, M. F.Author Text
Syracuse University, Institute of Industrial Research, Final Report, Contract
No. W28-099-ac-458; TIP No. U10968; 15 September 1949.
Source Text
Keyword Text
Basic solutions are given for the field patterns of a circular array consisting of
a continuous current sheet or discrete elements.  Good agreement was
obtained between experiments and a theory which predicts amplitude and
phase information for the field pattern of a single element in front of a cylinder.
 The Wullenwever array was approximated by assuming a continuous current
sheet, each integration element of which had a field pattern of the form
predicted by that theory.  This assumption also seemed justified for discrete
elements spaced at less than one-half wave length.  For greater spacings a
summation of 1 term for each element was used.  The beam widths of
experimental arrays were 15º to 40º.  Phase distortion was worse in the
circular array than in the Wullenwever type.  Results of coupling the feed
system capacitively to a 5-element Wullenwever array were encouraging.
Theoretical horizontal-plane patterns obtained for an Adcock in which a pair of
cophasally-fed elements replaced each element of the ordinary H-Adcock to
give a broadside effect showed the expected reinforcement advantageous
when the base of the Adcock was more than one-half wave length.  Tests with
an automatic pattern recording system showed that patterns obtained when
transmitting and receiving were the same.  Pertinent dimensions of the
Wullenwever array for various frequencies are given in terms of wave lengths.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






Electric Dipoles in the Presence of Elliptic and Circular CylindersTitle Text
Lucke, W. S.Author Text
Stanford Research Institute, Technical Report No. 1, Project No. 188; ASTIA
AD-69205; 26 September 1949.
Source Text
Keyword Text
The problem of the far zone electromagnetic fields of electric radiators in the
presence of an infinitely long perfectly conducting cylinder of elliptic or circular
cross-section has attracted past interest which has culminated in its
approximate solution.  The analysis reported herein represents the application
of the Green's function method to this problem.  By this method it is
demonstrated that one can obtain the exact relation between the far zone
fields and the current vectors of the dipoles, assuming a vanishing tengential
field on the cylinder.  Sections II and III deal with particular orientations of the
dipoles in respect to the cylinder.  The problems of dipoles parallel to the
axes of cylinders are treated in II-A and III-A respectively; the problems of
dipoles in a plane perpendicular to the axes of circular and elliptic cylinders
are treated in Ii-B and III-B.  Section IV is devoted to the problem of an
arbitrarily oriented dipole.  Polar diagrams of the results of sample
calculations are included.  Among them is the case of a dipole in the
presence of a flat strip of infinite length and finite width, i.e, a degenerate
elliptic cylinder.  This is a form of the problem of a finite ground plane and
gives results which agree with experimental results.  Other sample
calculations deal with elliptic cylinders of mild eccentricities.  These
calculations give results which are applicable to the study of the effect of
wings, fuselage, and tail surfaces on the radiation properties of antennas
mounted on aircraft or missiles.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






The Wullenweber:  The Theory Design and Experimental Investigation of
the Ex-German Wide-Aperture H.F. D.F. Wullenweber at Skisby, North
Jutland, Denmark
Title Text
Mugridge, A. H., and Redgment, P. G.Author Text
Admiralty Signal & Radar Establishment (British) Monograph No. 806; ASTIA
No. AD-102793; September 1949.
Source Text
Keyword Text
In designing a D/F system to cover 360º and working upon the "sector D/F"
principle it is convenient to arrange a number of aerials evenly around the
circumference of a circle.  The reception pattern of each of these elements
can be made of cardioid in shape by backing each with a suitable parasitic
reflector.  A device of this sort is necessary to ensure that the reception
diagram of any array constituted of these elements should be of a unilateral
character.  For any given direction the required "sector D/F," is obtained by
using the aerials in a suitable arc of this circle.  The bearing can be
determined by the phase-comparison method employing the signals from the
two halves of the whole operative sector as two spaced arrays, the signals
from the arrays being combined either additively or differentially.  The difficulty
arising with phase-measuring devices owing to the dependence of their
calibration upon frequency can be avoided by using delay-lines.  Besides
serving its fundamental purpose as a phase equalizer for determining the
bearing, the phase-delay line used in such a system can be designed to take
into account the fact that the aerial elements lie on the arc of a circle.  By
using a non-uniform delay line the phases of the individual elements of the
arrays can be corrected so that the signals contributed by each element are
equivalent to those which would be contributed by the corresponding
elements of equivalent flat arrays.  Such a correction can only be effected for
small angles of incidence on either side of the axis of symmetry of the sector.
 The next sector is covered by switching out one aerial at one end of the arc
and bringing in another at the other end.  Within antennae in use this
effectively constitutes n section D/F and therefore the angle between sectors
is 2π/n.  The concepts discussed were applied practically by the Germans in
developing the HF D/F Wullenweber.  The installation which was put into
operation in Denmark was developed by Telefunken and was designed to
cover the frequency band 6-20 Mc/s.  The aerial array of the system
consisted of 40 vertical wideband aerial elements equally spaced around the
circumference of a circle approximately 130 yd in diameter.  A "parasitic"
reflector in the form of a flat array of vertical conductors was placed behind
each aerial unit.  These screens were arranged on the circumference of a
Abstract Text
circle approximately 100 yd in diameter concentric with that of the aerial
system.  (Author's abstract, technical report including miscellaneous






Passive Bearing Finder.  Report No. 1, Effect of Synchronized Time-
Gating on the Signal-to-Noise Ratio of Broadband Amplifier
Title Text
Tucker, J. W.Author Text
NRL Report 3463; September 1949.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






D/F Signal to Noise Improvement UnitTitle Text
AnonymousAuthor Text




Experiments were conducted using a single short delay line regenerative loop
fed by a sine-wave modulated carrier.  A shift in loop frequency occurred due
to the combination of RC time constants.  The phase shift which was caused
by the IF transformers in the receiver was minimized by putting an RC phase
shifter in 1 of the loops so that it would conform with the phase shift of the
other loop at its frequency, HF noise was removed when a third loop was
added, but the amount of enhancement was not increased appreciably and a
noise signal of lower frequency persisted.  The problems encountered and the
corrective methods used are evaluated.  This preliminary work was expanded
to the use of a complex wave from and a long delay line which more closely
simulates the actual operating conditions of the equipment.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,










CRPL Project 14.5/3, Eleventh quarterly report covering period 1 July to 30
September 1949, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., October 1949.
Source Text
Keyword Text
During the quarter, the mutual impedance between antennas was shown to be
the major cause of errors in relative phase readings on pairs of collectors in
ground target transmitter calibrations on vertical polarization at Sterling.  It
was also shown at the Framingham station of the Cruft Laboratory, Harvard
University, to be present although large site errors there were the controlling
factor at some azimuths.  The discovery of the mutual impedance error was
deemed to be off considerable importance in that it indicates another source
of error in standard direction finders like the SCR 291-A, the SCR 502 and
other direction finders using  similar antenna arrays.  By the use of tuned
input circuits at both locations, the mutual impedance errors were made as
small as that due to vertical wires not connected to ground and very much
shorter than a quarter wavelength.  (Author's abstract, technical report,






An Earth Mat for the Cathode Ray Direction Finder AntennaTitle Text
Armstrong, H. L. and Waller, J. R.Author Text
Report No. ERB-232, N.R.C. No. 2016, Laboratories of the National Research




The form of the earth mat used is that described by R. L. Smith-Rose and W.
Ross in J.I.E.E., Part III, vol. 94, March 1947.  A method is described of
measuring the impedance of radial wires at the edge  of the mat, and thus of
choosing suitable combinations of lengths to offer a low impedance over a






Earth Mat for the Cathode Ray Direction Finder AntennaTitle Text
Armstrong, H. L., and Waller, J. R.Author Text
National Research Council of Canada, Radio and Electrical Engineering
Division.  See Department of Commerce PB99685; October 1949.
Source Text
Keyword Text
Use of an earth mat of limited size to approximate the ideal of an infinite
conducting plane for an Adcock antenna installation.  A method is described
for measuring the impedance of radial wires at the edge of the mat, and thus
choosing suitable combinations of lengths to offer a low impedance over a
wide band.  NRCC 2016.  NRCC ERB-232.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Universal Search Radar Direction Finders AN/GRA-7 and MX-536/GRDTitle Text
Bennison, G. K.Author Text
Air Material Command, Watson Laboratories, Memo Report No. ENRCF-1-2;
TIP No. U10892; 14 October 1949.
Source Text
Keyword Text
The uses of 2 direction finders and the flexibility of their components were
studied.  The MX-563/GRD formed an instantaneous D/F equipment covering
the 3- to 9- and 100- to 156-mc. bands.  Radio signals are received by the
antenna, converted to suitable wave forms, and tuned by the comparator.  The
output is fed to the PPI scope.  The disadvantage of this system is the time
delay in obtaining the bearing.  The AN/GRA-7 which was developed to
overcome this defect employs a filter to replace the comparator.  The indicator
compares the phase relationship of the D/F signal voltage with the reference
and produces a strobe line showing the bearing of the signal.  The MX-
536/GRD will be used with existing equipment where the changes to the PPI
would outweigh the benefits of instant display.  The AN/GRA-7 was
recommended for use with new development of search radar equipment.
(Science or engineering abstract, technical report including miscellaneous







Rotating Aerial for an Automatic RadiogoniometerTitle Text
Bodez, P.Author Text
Ann. Telecommun., vol. 4, pp. 341-346; October 1949.Source Text
Keyword Text
ABSTRACT NO. 1:  Theory and principle of operation of a system comprising
three vertical λ/4 dipoles asymmetrically spaced at the corners of a horizontal
triangle and turning together on a vertical axis.  A field-strength pattern with a
single sharp minimum is obtained.  An experimental model operating on 120
Mc gave satisfactory results.  Sensitivity is about the same as with Adcock
systems.  ABSTRACT NO. 2:  Rotating antennas for automatic radio direction
finder; new system proposed having three asymmetrical antennas; diagram
directly obtained showing zero or minimum direction of radiation; precision
obtained similar to that of classical Adcock system; data on band pass
characteristics and sensitivity.  (Abstract No. 1 - Univ. of Illinois abstract,
Abstract No. 2 - Science or engineering abstract, formal literature, French






Analysis and Measurement of Elliptically Polarized Electromagnetic
Waves
Title Text
Chandler, C. W.Author Text
Ohio State University Research Foundation, Columbus, Ohio.  See
Department of Commerce PB103481; October 1949.
Source Text
Keyword Text
A study to analyze the properties of elliptical polarization and to determine
the means of measuring these properties is presented.  The analysis shows
that the resultant electric intensity vector of the n waves of the same
frequency intersecting at a point in space, describes an ellipse in a plane
passing through the point.  A determination of the space pattern of an
elliptically polarized antenna system can be obtained from six patterns all of
which may be recorded continuously, while the antenna under test is being
rotated.  The general procedure is provided for the determination of rotation by
phase measurements.  Contract W33-038-ac-16520.  Project report 301-18.
(Science or engineering abstract, technical report including miscellaneous







Tgs-1 Antenna Simulator, MOD.Title Text
King, Ellwood J.Author Text
Technical Report:  Report SPECDEVCEN-66-1-77; October, 1949.  Author's
Association:  Johns Hopkins University, Engineering Lab., Baltimore Md.
Source Text
antenna simulators, radar trainers, radar targets,
simulation,  direction finding, synchros,TGS-1
Keyword Text





Some Improvements in the Canadian Twin-Channel Direction FinderTitle Text
McLeish, C. W.Author Text
Report ERB-233, N.R.C. No. 2005, Laboratories of the National Research




To meet operational requirements a number of changes have been made in
the Canadian high-frequency twin-channel cathode-ray direction finder
(CRDF).  Some of these changes are intended to improve the reliability and
stability of the equipment, and others are intended to improve the operational
performance.  Preliminary tests show that a modified form of Ross earth mat
beneath the Adcock array produces a great reduction in polarization error.










CRPL Project 14.5/3, Eleventh quarterly report covering period 1 July to 30
September 1949, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., October 1949.
Source Text
Keyword Text
One report was abstracted during this period:  "Preliminary Examination of DF
Locations with Conductivity Measuring Equipment," by J. Groskopf and E.
Vogt.  (Abstract written by Southwest Research Institute for purpose of this






Short-Antenna Characteristics - TheoreticalTitle Text
Smeby, L. C.Author Text
Proc. IRE, vol. 37, pp. 1185-1194; October 1949.Source Text
Keyword Text
A mathematical analysis of experimental data obtained by Smith and
Johnson for antennas with umbrella top-loading.  The theory developed agrees
satisfactorily with the experimental results.  For single-tower operation, the
horizontally polarized radiation is negligible.  With the optimum length of
umbrella, the vertical radiation characteristic is the same as it would be from
the radiator without top loading.  The method of analysis can be extended to
other kinds of top loading.  (Science or engineering abstract, formal literature,






Circularly Polarized DF AntennasTitle Text
Brown, C. R.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Progress




Operation of a full-scale circularly polarized, balanced helix, directional pair for
50 to 160 mc. with a modified feed system was good above 100 mc., but at
lower frequencies pick up of the horizontal members of the supporting
structure was not eliminated.  It is believed that difficulties develop because
the antenna becomes less efficient as its size in terms of wave length
decreases at the lower end of the frequency band.  A larger scale model to
operate from 50 to 100 mc is being made.  A recheck of the impedance from
90 to 160 kc showed a somewhat better VSWR than that with the original
feed system.  Azimuth patterns at 110 and 150 mc had the same shape
regardless of polarization, and the nulls were accurately superimposed.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Microwave Direction Finding for Aircraft NavigationTitle Text
Burgmann, V. D., and Sheridan, K. V.Author Text
Commonwealth Scientific and Industrial Research Organization (Australia),
TIP No. U16607; 22 November 1949.
Source Text
Keyword Text
Not available.  See Jnl. of the Institute of Navigation (London), vol. 3, pp. 251-
269; July 1950, which is original paper.  (Written for this publication by







Radio Set AN/CRD-1 (XE-3)Title Text
Davis, S., and Kenyon, P. B.Author Text
U.S. Camp Evans Signal Laboratories, Belmar, New Jersey, see Department
of Commerce PB103585; TIP No. U8099; 15 November 1949.
Source Text
Keyword Text
Radio set AN/CRD-1 (XE-3), an ultra-high frequency, lightweight, air-
transportable, automatic-tracking, meteorological direction finder, was tested
to determine its characteristics and conformance with requirements.  A
general description is given of the equipment, and test procedures and results
are outlined.  With a few modifications, the equipment, when used to track
radiosonde AN/AMT-4, will satisfactorily supply accurate wind-speed, wind-
direction, temperature, pressure, and humidity data.  Angular tracking
accuracies of better than 0.07º in both azimuth and elevation have been
obtained consistently, and attainment of adequate performance can be
expected at temperatures of about -40º.  Dept. of the Army Project; 3-25-08-
031.  Signal Corps Project: 923E.  SCEL ER E-1050.  (Science or
engineering abstract, technical report including miscellaneous government







An Analysis of Distortion Resulting From Two-Path  PropagationTitle Text
Gerks, I. H.Author Text
Proc. I.R.E., W.&E., vol. 37, no. 11, pp. 1272-1277, November 1949.Source Text
Keyword Text
For a.m., nonlinear distortion caused by two-path propagation is a result of
over modulation in the resultant signal.  This distortion becomes severe only
when the time delay on the secondary path is large and the amplitudes are
nearly equal.  For f.m., the instantaneous frequency of the resultant signal
has spike-shaped variations which reach large amplitude when the signals are
nearly equal.  When the discriminator is designed to respond linearly to a very
wide frequency deviation, an averaging process takes place in the receiver
which tends to minimize distortion; a discriminator range of several
megacycles per second may be necessary for optimum reduction of







Pulse-Multiplex System for Distance-Measuring Equipment (DME)Title Text
Hirsch, C. J.Author Text
Proc. IRE, vol. 37, pp. 1236-1242; November 1949.Source Text
Keyword Text
Distance from a ground transponder beacon is determined by measuring the
time interval between sending an interrogator pulse and receiving the reply.
Traffic among several beacons with overlapping service areas can be handled
by frequency and pulse-pair coding arrangements so that each signal
consists of a pulse pair of distinctive spacing, of the order of 10/25µs.
Circuits are described which recognize signals having only one such spacing.
 The equipment described is for 52 channels, but the same method could be
used for 100 channels.  (Science or engineering abstract, formal literature,






The Principles and Characteristics of an Instantaneous VHF Direction
Finder
Title Text
Libby, R. L.Author Text
NRL Report 3572; November 1949.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Principles and Characteristics of an Instantaneous VHF Direction
Finder
Title Text
Libby, Richard L.Author Text
NRL Report No. 3572, Naval Research Laboratory, Radio Division II,
Countermeasures Branch, Washington,  D.C., 17 November 1949.
Source Text
Keyword Text
The results of an experimental and developmental investigation of balanced-
receiver (instantaneous) direction-finding principles allowing the obtainment of
truly instantaneous unilateral bearings on short, pulsed, transmissions in the
110 to 150 Mc frequency range are presented.  There is also a discussion of
the utility of the balanced-receiver direction-finding principle for
countermeasure use.  The basic system employing this DF principle, the
related developmental considerations, and the functional requirements of such
a system are considered in detail.  The characteristics of the Model XDL, the
experimental direction finder materializing from this problem, are used to
illustrate the discussion.  Some general evaluation tests are proposed for
direction finders of this type.  Presented also are test results of operator and
equipmental performance of short-signal direction finding and intercept under
two extremes of simulated operating conditions.  (Author's abstract, technical






Two-Band Antenna-Matching NetworksTitle Text
Marshall, J. G.Author Text
QST, vol. 33, pp. 14-18 and 48-51, 114; October and November 1949.Source Text
Keyword Text
all practical cases of antennas working on two harmonically related amateur
bands are discussed, with straightforward design formulas.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Rawin Set AN/GMD-1Title Text
Shefter, S. S.Author Text
Signal Corps Engineering Laboratories, Evans, Test Report No. T-1226; TIP
No. U10285; 30 November 1949.
Source Text
Keyword Text
Performance tests showed that Rawin set AN/GMD-1 was superior to existing
meteorological direction-finding equipment radio set SCR-658.  The principal
advantages were (1) automatic tracking, (2) more accurate angular tracking
down to approximately 5º of elevation and sharper antenna lobes for greater
tracking accuracy, and (3) greater ranges.  Correction of deficiencies noted
during the tests should result in more efficient equipment.  (Science or
engineering abstract, technical report including miscellaneous government







The Influence of Conductor Size on the Properties of Helical Beam
Antennas
Title Text
Tice, T. E. and Krasu, J. D.Author Text
Proc. I.R.E., vol. 37, pp. 1296, November 1949.Source Text
Keyword Text





Radiation Patterns and Gain of a Four-Antenna Array Located at the
Corners of a Square around a Central Parasitic Antenna
Title Text
Boudouris, G.Author Text
J. Brit. IRE, vol. 9, pp. 427-439; December 1949.Source Text
Keyword Text
An array of 4 driven aerials, located at the corners of a square, around a
central parasitic aerial, is analyzed.  All aerials are taken to be λ/4 long and
grounded to a perfectly conducting plane.  It can be easily proved that, with
the aerials <λ/4 long, grounded to an imperfectly conducting earth, the shape
of the radiation patterns and the field strength gain remain practically
unaffected because the field strength is then reduced uniformly in the same
ratio.  The procedure followed is, first, to calculate the total impedance at the
base of each aerial as a function of the aerial diagonal spacing.  This spacing
is the fundamental variable used in all subsequent calculations.  Next, the
ratio of the parasitic aerial induction current to the current fed into each of the
4 driven aerials is determined.  An equation is obtained, giving the field
strength produced at an arbitrary point in space.  This equation gives
immediately the horizontal and vertical radiation patterns in terms of the
diagonal spacing of the array.  Under certain conditions it exhibits pronounced
directive characteristics.  Finally, a formula giving the rms field strength in the
horizontal plane is obtained.  This formula is transformed later in order to give
the rms field strength which is produced from the total power fed into the
array.  The same total power fed into a single aerial of the same design
produces by the array and the single aerials respectively, a relation giving the
average field strength gain is obtained.  (Science or engineering abstract,







Rotatable Directive AntennaTitle Text
Briza, J.Author Text
Tesla Tech. Rep. (Prague), pp. 10-32; December 1949.Source Text
Keyword Text
ABSTRACT NO. 1:  The apex of a rhombic antenna is attached by means of
insulators to the rotatable head of a wooden mast, the other three junctions
being attached by sectioned cables to carriages running on a circular track
round the mast.  The positions of the carriages, which form a symmetrical
system, are controlled to alter the direction of transmission or reception and
also to adjust the apex angle to suit different frequencies.  The antenna is fed
at its lowest point by twin cable which is carried round with it.  Computed
polar diagrams are compared with experimental results for scale models.
ABSTRACT NO. 2:  Short-wave directional aerials are reviewed and a new
rotatable directional aerial is described in detail.  It is basically a sloping
rhombic aerial, suspended on a single mast so that it can be rotated and
attached to 3 cars which in turn run on rails around the mast; shifting the cars
controls 3 parameters; direction of transmission or reception; apex angle of
the rhombus; the angle between the plane of the aerial and the ground plane.
This permits favorable horizontal and vertical transmitting and receiving
directional patterns for each frequency used and with respect to the electrical
properties of the ground;  the effectiveness of the aerial is improved; its
frequency range is increased and its dimensions are reduced.  Lower
investment costs are involved for installation of an aerial for transmission or
reception in various directions and on various frequencies.  Description and
results are given of measurement of the azimuthal and vertical radiation
pattern on a scale model of the aerial.  (Abstract No. 1 and 2 - Science or
engineering abstract, formal literature, Czechoslovakian language/abstract,






Circularly Polarized DF AntennasTitle Text
Brown, C. R.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Final Report,
Project No. W36-039-sc-36850; TIP No. U10523; December 1949.
Source Text
Keyword Text
Experimental investigations were conducted on 1000-mc. models of 3 types
of antennas:  the loop and dipole, the tilted element loop, and the broadside
or omnidirectional helix.  The onmidirection balanced helix was selected as
the best system for use in a directional pair.  A directional pari of balanced
helixes was designed for 50- to 160-mc. operation centered on 100 mc.  This
system operated satisfactorily from 100 to 150 mc.  Below 100 mc, the
pattern of the horizontally polarized component was distorted by energy
picked up by metallic horizontal members in the supporting structure.
Attempts to eliminate the distortion were unsuccessful.  Therefore a second
larger system was designed which operated satisfactorily from 50 to 100 mc.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Gain of Aerial SystemsTitle Text
Brown, J.Author Text
Wireless Eng., vol. 26, pp. 409-410; December 1949.Source Text
Keyword Text
When an aperture of given size is used as an end-fire radiator instead of as a
broadside radiator, only the normal increase in gain is realized which occurs
when a radiator is situated at the surface of a perfect reflector.  This increase
is less than that predicted by Bell, because the field strength near the plane
of the aperture is not zero, at any rate in the direction of the beam.  (Science
or engineering abstract, formal literature, English language/abstract,






Direction Finding Kit Mx-536/GRD and GRA-7Title Text
Everhart, A. G.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Progress




Preliminary test results on the VHF receiver, power supply, filter unit, and
target transmitter were satisfactory.  Chamber tests of the oscillator tank
circuit indicated that the drop from +25º to -18ºC changed the frequency of
the crystal by 230 kc.  It is planned to change the oscillator material.  New
wrap-around for the HF receiver and power supply permitted integral testing of
these units with other equipment.  Recommendations were made for hermetic
sealing of the HF goniometer and drive motor during inclement weather
operation.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Harrington, R. F.Author Text
Progress Report No. 6, Contract W 28-099 ac-458, 15 September 1949 to 15
December 1949, Department of Electrical Engineering, Syracuse University,
Syracuse, NY, 15 December 1949.
Source Text
Keyword Text
For the period covered by this report, activity has been directed along the
lines specified in revision number 3 of the contract.  These are the following:
(a) a pattern survey of the Wullenweber-type array; (b) the design and test of
a commutating system for the Wullenweber array, including the building of a
prototype.  Some work has been done on all of these topics to the extent
outlined below.  A fuller account of the work is given in the body of this report.
 The pattern survey is to be taken on a rotating array to be constructed so as
to have the best possible adjustment.  No commutator will be used to avoid
disturbances in the phasing.  The results are expected to represent the best
possible performance of a Wullenweber, in the light of present techniques.
Therefore, work has been done with the intention of improving the condition of
the array.  It is felt that one of the greatest areas of improvement of the array
is the feed system.  The original feed, which connected one line to ten, is to
be replaced by a system of two, three, and four-to-one couplers.  These
couplers are of improved design, utilizing exponential taper and being of
sufficient length to minimize disturbance of the phasing.  Construction of
these couplers is under way.  During the course of work on the Wullenweber
array,  it became apparent that the reflector affects the phase as well as the
magnitude of the radiation from each element.  In the work previously
reported, only the amplitude effects were considered.  In most cases, the
phase effects are not large, but it has been deemed worthwhile to give some
consideration to them.  The results of an investigation of these effects are
included in this report, showing that the original estimate of negligibility is
essentially correct.  Radiation from a single element adjacent to the reflector
has been given additional consideration.  It was thought desirable to
determine what effect an increase in array diameter would have upon the
individual element patterns.  For an array of very large diameter, the reflector
becomes essentially a plane.  Considering the plane reflector as the limiting
case, a set of patterns are presented for various element-to-reflector
spacings.  The single element patterns using a circular reflector of
experimental dimensions are also included for comparison.  It was anticipated
that the series capacitance in the feed system, introduced by capacitive
commutation, would cause an appreciable disturbance of the amplitude and
Abstract Text
phase of the feed.  The idealized case of a single feed line with a series
capacitance at the load is considered.  The results are presented as the ratio
of the load potential without series capacitance to that obtained with the
series capacitance.  This ratio is a function of frequency, line length, and
series capacitance.  The disturbance can be minimized either by taking the
line length an odd number of quarter of wavelengths, or by making the series
capacitance large.  However, when considering the entire array, the first
criterion cannot be met for all lines.  The second condition is difficult to obtain
in the light of physical limitations.  A great deal of thought has been given to
the design of the commutator.  Of the many plans considered, the most
promising is that of a physically rotating device, with either direct contact or
capacitive commutation.  Each of these systems lends itself to the possibility
of commutating either adjacent elements or alternate elements.  The
desirability of a single feed line to the rotor necessitates the inclusion of the
delay lines as a part of the rotor.  This requires a physically large
commutator.  (Abstract taken from author's summary, technical report,





A Comparison of Radio Direction Finding SystemsTitle Text
Jordon, E. C.Author Text
University of Illinois, Radio Direction Finding Research Laboratory, Technical
Report No. 9; 1 December 1949.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Engineering Development and Operational Suitability Test of Radio
Direction Finder Assembly AN/CRD-6
Title Text
Kovara, E. J., and Overton, B. H.Author Text




The AN/CRD-6 is an air-transportable radio receiver and direction indicating
system which may be used on UHF channels in the 225- to 400-mc.
spectrum.  It is designed for use as a temporary or fixed, ground, radio
direction finder (D/F) in conjunction with airborne UHF radio set AN/ARC-19 or
AN/ARC-33.  The system comprises a mast with D/F antenna assembly,
radio receiving equipment, bearing indicator, target transmitter, and power
unit.  An air-transportable shelter and a remote and local control unit are
provided.  A diversity D/F antenna devised to overcome operational difficulties
due to interference fading consisted of 2 standard AS-449/GRD antennas, 1
at a 20-ft. level, and the other at 27 ft.  The tests showed that the radio D/F
assembly AN/CRD-6 was satisfactory for interim use by USAF.  Modified
indicator damping was an improvement over standard damping and should be
incorporated into any interim equipment.  Bearing accuracy was not
completely satisfactory; diversity operation would reduce field operational
inaccuracies.  Field test and orientation equipment for use with the AN/CRD-6
was inadequate.  Precipitation reduced the range and bearing accuracy of
UHF signals.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Effect of Antenna Size and Height Above Ground on Pointing for Max
Signal
Title Text
Lagrone, A. R. and Straiton, A. W.Author Text
Proc. I.R.E., vol.  37, no. 12, pp. 1438-42, December 1949.Source Text
Keyword Text
During April 1947, measurements were made of the variation of signal
strength and phase of 3.2 cm radio waves with heights up to 200 feet for a 27--
mile desert path in Arizona (see Proc. I.R.E. ABSTRACT 894--1949).  This
paper presents the results of a study of the vertical angles-of-arrival which
would be indicated by pointing aerials of various sizes and at various heights
for max. signal strength in three of these measured fields.  A comparison is
also made of the response of the aerials for various angles of tilt in these
measured fields with the response of the aerials in an assumed field made up
of two plane wave components.  (Author's abstract, formal literature, English






A Comparison of Radio Direction Finding Systems.Title Text
no authorAuthor Text
Technical Report:  Report TR-9, 55 pages; December, 1949.  Illinois
University, Department of Electrical Engineering, Urbana, Illinois.
Source Text
direction finding, radio equipment, state-of-the-art
reviews, antenna apertures, antenna   arrays, Doppler
effect, angle of arrival, phase measurement, vector
analysis, radio  compasses, naval research, errors,
narrow aperture radio direction finding, wide aperture
radio direction finding,  NTISDODXD
Keyword Text
Small and large aperture RDF systems (both existing and proposed), and
limited space  distributions of narrow aperture RDF systems are compared in
terms of the bearing error  which arises when a desired and an undesired
signal of the same frequency but having  arbitrary relative amplitude, arbitrary
time phase difference, and arbitrary relative  directions of arrival are incident
upon each of the several systems.  The effect of  increasing array diameter
upon the bearing error of large aperture systems and  distributions of small
aperture systems is also considered. The comparative results are  shown in
the form of bearing error curves, photographs of simulated system
performance  and as a tabulation of average absolute bearing error for each
system. A discussion of  the practical problems involved in the realization of







Radio Propagation Effects on High Frequency Direction Finders, Phase I--
Experimental and Phase II--Literature Survey
Title Text
Silberstein, R.Author Text
National Bureau of Standards, Quarterly Report Nos. 11 and 12; 1 July - 30
December 1949; TIP No. U10450;
Source Text
Keyword Text
ca was the major cause of errors in relative phase readings on pairs of
collectors in ground-target calibrations on vertical polarization at Sterling.
This indicated another source of errors in standard direction finders and others
using similar antenna arrays.  Use of tuned input circuits made the mutual
impedance errors as small as those due to vertical wires not connected to
ground and much shorter than 0.25 wave length.  Phase errors observed in
the 4-aerial, 2-channel phase comparison system were an order of magnitude
larger than those calculated from theory.  The modified walkie-talkie receiver
for measuring ground constants was rebuilt to obtain greater sensitivity and
ease of operation.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Report of the Radio Research Board for the Period 1st October 1933 to
31st December 1948, with a Survey of the Investigations Carried Out
during the Years 1934-1947, and Report of the Director of Radio
Research for the Year Ended 31st December, 1948
Title Text
AnonymousAuthor Text
Great Britain Department of Scientific and Industrial Research, Radio
Research Radio Research Board.  London: His Majesty's Stationery Office.
See Department of Commerce PB102777; 1950.
Source Text
Keyword Text
Investigations into various aspects of radio direction finding have formed major
items in the program of the Radio Research Board since it formation.  At
about the beginning of the period now under review, a committee of the Board
postulated the following question as describing the main objective of its work.
"Is an accuracy of ±1 degree in a single determination, without exception,
attainable (a) over sear, (b) over land?"  The answer to such a question today
is, that only in special circumstances of frequency, distance and environment,
is such an accuracy at present attainable in so far as an indication of the
direction of the transmitter is concerned.  But the detailed research
conducted in the intervening years has clarified to a very considerable extent
our knowledge of the various factors which contribute to or detract from the
accuracy of the radio direction finder.  Instruments have been designed and
constructed with a precision of indication better than that defined above in so
far as determining the direction of arrival of the waves is concerned.
Corresponding  investigations on the  propagation of the waves, have shown,
however, that these may depart to an important extent from the great-circle
plane containing the sending and receiving stations.  Furthermore, the
question put in the above form is not now representative of the requirements in
many applications of radio direction finding.  It is often not necessary to rely
upon a single determination, and some considerable study has been devoted
to the use of statistical methods for the extraction of the most likely value of
the direction of a transmitter from a number of observations made under
controlled conditions with the best direction-finders available.  This report give
some brief details of the progress made in the development of instrumental
technique and in the study of the phenomena associated with the
determination of the direction of travel of radio waves.  During the years 1940-
46, much of this work was undertaken to meet specific requirements of the
services, but a great deal of fundamental knowledge has been obtained in the
course of this work and is described in various published papers.  (72 Pages
of photos and text within the report, which is available as a Department of
Abstract Text
Commerce publication or from British Information Services, 30 Rockefeller
Plaza, New York 20, N.Y. [address as of 1950].  [Written for this publication
by Southwest Research, technical report including miscellaneous government






Ocean Waves and SwellTitle Text
Barber, N. F.Author Text
presented at the Maritime and Waterways Engineering Division meeting, 7
February 1950, published by the Institution of Civil Engineers, Great George
Street, Westminster S.W.1, London, England (1950).
Source Text
Keyword Text
In addressing a gathering of engineer, I should perhaps apologize for a lecture
which does not treat waves as directly, from an engineering point of view, as it
might do.  I must describe waves as I have seen them studied.  The question
then was the simple one:  "Can you make head or tail of them?"  Some of the
answers seem to be useful in weather forecasting, and others in the defense
of our coasts in time of war; still others seem to be of no use at all.  If,
however, I present as many as I can in the time available it is likely that new
points of view may suggest profitable lines for future work.  Much of the work
that I describe was done by a research group of the Admiralty, whose
members will probably form part of the staff of the new Oceanographical
Institute.  The last war gave a great impetus to the study of waves both in the
United States and in Great Britain, but a large body of theoretical and
practical knowledge was built up during the nineteenth century.  The first
theoretical description of waves--one that still holds a place--was proposed by







Extension to Atmospheric Radio Direction Finders of the Definition of
the Threshold of Action by an Impulse Flux
Title Text
Carbenay, F.Author Text
U.R.S.I. Proc. IXth Gen. Assembl., vol. 8, pp. 329-331, Pt. II; 1950.Source Text
Keyword Text
Earlier work defining the threshold of action of an automatic receiver for
recording the mean level of atmospherics by an impulse flux is extended to
the case of radio direction finders atmospherics.  (Science or engineering







The Effect of Iron Cores on the Pickup Efficiency of VLF Loop Antennas,
in Air and Under Water
Title Text
Fratianni, S. V.Author Text
NRL Report 3654, Naval Research Laboratory, Washington,  D.C.Source Text
Keyword Text
Iron cores are known to improve the pickup efficiency of loop antennas in air,
with consequent increase in associated receiving-system sensitivity.
Investigations show that such improvement is retained with the loops
submerged in salt water, so that VLF loops intended for underwater radio
reception can profitably employ iron cores, provided that the loop dimensions
are sufficiently small.  Data obtained in laboratory and field measurements
indicate that approximately five decibels improvement in sensitivity was due to
the iron core, for the given value of inductance and the particular loop
structures employed in the investigation.  (This is an interim report.  Work on
other phases of the problem is continuing.)  (Author's abstract, technical
report including miscellaneous government published material, English






Recent Lorac DevelopmentsTitle Text
Hawkins, J. E.Author Text
Proc. NEC Chicago, vol. 6, pp. 318-226; 1950.Source Text
Keyword Text
Description of a new method of radio surveying which has been tested
experimentally in  the Gulf of Mexico area, using frequencies near 1,772 and
1,798 kc.  Intersecting hyperbolic interference patterns are produced by the
radiations from the two pairs of transmitters; "fixes" are obtained directly from
the readings of two phase meters in the mobile receiver.  (Science or
engineering abstract, formal literature, English language/USA abstract,










U.R.S.I. Proc. IXth Gen. Assembl., vol. 8, pp. 348-350, Pt. II; 1950.Source Text
Keyword Text
Examination of the data from the British network of stations operating on 12
kc/s shows the presence of systematic (non-observational) errors of direction
up to 10º at each station, in addition to random errors (with standard deviation
-2º).  Irregularities of the sites are suggested as possible causes of the
systematic errors.  (Science or engineering abstract, formal literature,






Theory of the Double-Frame RadiogoniometerTitle Text
Joachim, M.Author Text
Radio Applications, Cas. Pest. Mat. Fis., vol. 75, pp. D63-D79; 1950.Source Text
Keyword Text
In considering the characteristics of the double-frame goniometer, the author
deals both with the effects of the polarization of the direct wave, and with the
wave reflected on soils of various conductivities.  It is shown that with the
ideal instrument, two minima should be obtained, with zero polarization error.
The secondary or auxiliary minima (again two) are affected by the same error
as would occur with a single-frame goniometer.  When the absolute
conductivity of the ground is considered, two auxiliary minima, separated by
an angle δ, are obtained.  In this case the value of the error is not a function of
the height above ground of the frame.  The 4 minima are all sharp.  The
principal maxima are greater, the auxiliary ones smaller in the case of the co-
planar goniometer, which means that the coaxial instrument is more
accurate.  Above a ground of nonhomogeneous composition, the error of the
principal minima remains always zero and the minima are sharp, but the
position of the auxiliary minima is a function of the characteristics of the
ground and the height above ground of the frame.  The effects of the
characteristics of the ground are tabulated.  The practical results confirm the
theory.  (Science or engineering abstract, formal literature, Czechoslovakian






The Field Radiated by Circular and Square Helical Beam AntennasTitle Text
Knudsen, H. L.Author Text
Trans. Dan. Acad. Tech. Sci., no. 8; 1950.Source Text
Keyword Text
Theoretical investigations, as well as measurements, have shown that the
current distribution on a helical antenna radiating in the axial mode may be
described, for the greater part of the helix, as a progressive current wave with
constant amplitude and phase velocity, moving along the wire away from the
feed point.  Formulas for the em field, radiated form an arbitrary current
distribution, are reviewed and applied to the calculation of the field radiated by
a circular helical antenna.  The field is expressed in the form of rapidly
converging series.  The general formulas are used to derive the field of a helix
with an integral number of turns, and a numerical example is worked out.
Corresponding calculations are made for a square helical antenna, the field
components being obtained as closed expressions from which approximate
formulas for the circular-helical antenna are derived.  The series obtained for
the circular helix are, however, so rapidly convergent and the closed
expressions for the square helix are so simple that approximate formulas are
hardily necessary.  (Author's abstract, formal literature, language






First Ionospheric Storm Warning ServiceTitle Text
Kojan, J. S.Author Text
Marconi Revue, vol. 13, no. 97, pp. 53-71; 1950.Source Text
Keyword Text
Nature of ionosphere and ionospheric transmission:  analysis of effects
produced on h-f communication and h-f direction finding by ionospheric
disturbances; review of early attempts at forecasting disturbances;
improvement in forecasting after formation of Inter-Services Ionosphere Bureau
in 1941; later developments and future storm warning services.  (Science or








Kraus, J. D.Author Text
Antennas, McGraw-Hill Book Co., New York, N. Y.; 1950.Source Text
Keyword Text
It is the purpose of this book to present the basic theory of antennas with
emphasis on their engineering applications.  An effort has been made to give
a unified treatment of antennas from the electromagnetic theory point of view
while keeping in mind the aspects of engineering importance.  The principles
given are basic and are applied to antennas for all frequencies.  The first four
chapters deal with the fundamental theory of point sources and of the
antennas as an aperture.  These are followed by three chapters on linear,
loop, and helical antennas in that order.  The theories of the biconical antenna
and of the cylindrical antenna are then discussed.  The self and mutual
impedance of antennas and the theory of arrays of linear antennas are taken
up in the next chapters, and these are followed by chapters on reflector-type
antennas, slot, horn, complementary, lens, long wire antennas, and many
other types.  The final chapter describes methods and techniques of antenna
measurements and includes a discussion of wave polarization.  The Appendix
has a number of useful tables for reference.  (Author's abstract, book, English






The Rising Sun in the Pacific, History of United States Naval Operations
in World War II
Title Text
Morison, S. E.Author Text
The Rising Sun in the Pacific, History of United States Naval Operations in
World War II, vol. III, Little, Brown and Company, Boston; 1950.
Source Text
Keyword Text
This reference mentions an example of ambiguity error in the interpretation of
a direction finder bearing on a communications transmission from a Japanese
aircraft carrier.  On page 215, the author states "The next mistake was a false
interpretation of a direction-finder bearing on a radio transmission from a
Japanese carrier.  These instruments record simultaneously reciprocal
bearings--both the direction toward and the direction away from the object.
One has to estimate which is correct.  In this instance the enemy carrier bore
358º or almost due north from Pearl Harbor; but the interpreter made it 178º or
almost due south.  To add to the confusion, one of Admiral Halsey's aviators
identified Rear Admiral Draemel's light cruisers and destroyers which had
sortied from Pearl Harbor to join him, as an enemy force."  The use of
direction finding bearings is mentioned again on pages 215 and 216.  (Written
for this publication by Southwest Research, book, English language/USA






Fixed H-Adcock Direction Finder for VHFTitle Text
Pressey, B. G., and Ashwell, G. E.Author Text
Wireless Eng., vol. 27, pp. 54-58; 1950.Source Text
Keyword Text
ABSTRACT NO. 1:  The paper describes an investigation into the
practicability of the fixed type of H-Adcock direction finder for use at very high
frequencies (30-100 Mc) under conditions in which the antenna system is
remote from the operator.  The experimental equipment consisted essentially
of two crossed H-Adcock antennas mounted on a wooden tower 10 m high.
The antenna system was connected by R. F. transmission lines to a
goniometer and receiver situated in a hut near the base of the tower.  By
making adjustments to the length of the transmission lines and their point of
connection to the antenna feeders, a high instrumental accuracy was
obtained on signals of mixed as well as vertical polarization.  The sensitivity
was such that bearings with a silent swing of ±5º could be taken on field
strengths varying between 0.5 and 14 µv/m over the frequency range.
ABSTRACT NO. 2:  Study of antenna system being practicability of fixed H-
Adcock direction finder for use at 30-100 Mc under conditions in which
antenna system is remote from operator; experimental equipment consisted
essentially of two crossed H-Adcock antennas mounted on wooden tower 10
m high, connected by transmission lines to goniometer and receiver near
base of tower.  (Abstract No. 1 - Author's abstract, Abstract No. 2 - Science
or engineering abstract, formal literature, English language/abstract,






Selecting Critical Components for Matched-Channel Radio Receiving
Systems
Title Text
Webb, H. D.Author Text
Proc. NEC (Chicago), vol. 6, pp. 206-217; 1950.Source Text
Keyword Text
In some D/F systems receivers are necessary with two or more channels
matched in phase and gain characteristics.  Matching may be made less
critical by using wide-band IF amplifiers having selective filters, or wide-band rf
amplifiers with suitably selected bandwidths, or a combination of the two.
Selective grading and matching is proposed as an economical means of
providing component with the close tolerances requisite for such receivers.
(Science or engineering abstract, formal literature, English language/USA






Antenna Theory and DesignTitle Text
Williams, H. P.Author Text
Antenna Theory and Design, vols. 1 and 2, Pitman and Sons, London; 1950.Source Text
Keyword Text
The first volume, which is independent of the second, deals with the theory of
antenna.  The treatment is necessarily mathematical, but numerous diagrams
are used in illustration of the theory.  The second volume is concerned
primarily with antenna design.  All types are considered and many curves,
diagrams, and photographs are given.  A full bibliography is included in both











CRPL Project 14.5/3, Twelfth quarterly report covering period 30 September to
31 December 1949, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., January 1950.
Source Text
Keyword Text
Further work was done on the mutual impedance type error in the four-aerial,
two-channel phase comparison system.  It was found that phase errors
observed were an order of magnitude larger than those calculated from theory.
 The modified handy-talkie receiver for measurement of ground constants was
largely rebuilt for greater sensitivity and ease of operation.  (Author's abstract,






The Concept of an Angular Spectrum of Plane Waves, and its Relation to
That of Polar Diagram and Aperture Distribution
Title Text
Booker, H. G. and Clemmow, P. C.Author Text
J.I.E.E., vol. 97, part III, no. 45, pp. 11-17, January 1950.Source Text
Keyword Text
A critical examination is made of the somewhat loose and incomplete
statement that a polar diagram is the Fourier transform of an aperture
distribution.  By aperture distribution, it is necessary to understand, in the two-
dimensional case, distribution across the aperture of the component along the
aperture plane of the electromagnetic field in the plane of propagation.
Furthermore, the concept of the polar diagram has to be replaced by that of
an angular spectrum, except in the common case when the aperture may be
considered more or less limited in width, and the field is being evaluated at a
point whose distance from the aperture is large compared with the width of
the aperture (and the wavelength).  For example, it is convenient for some
purposes to regard the problem of diffraction of a plane wave by a semi-infinite
plane screen, with a straight edge, as a problem about an aperture
distribution in the plane of the screen.  This is a case for which the concept of
a polar diagram is not in general applicable, and has to be replaced by that of
an angular spectrum.  The field at all points in front of a plane aperture of any
distribution may be regarded as arising from an aggregate of plane waves
traveling in various directions.  The amplitude and phase of the waves, as a
function of their direction of travel, constitutes an angular spectrum, and this
angular spectrum, appropriately expressed is, without approximation, the
Fourier transform of the aperture distribution.  If the aperture distribution is of
such a nature that the concept of the polar diagram is applicable at
sufficiently great distances, then the polar  diagram is equal to the angular
spectrum.  But the angular spectrum is a concept that is always applicable,
whereas the polar diagram is one that is liable to be invalid (for example in the
Sommerfeld theory of propagation over a plane, imperfectly reflecting earth).






A Relation Between the Sommerfeld Theory of Radio Propagation Over
a Flat Earth and the Theory of Diffraction at a Straight Edge
Title Text
Booker, H. G. and Clemmow, P. C.Author Text
proc. I.E.E. vol. 97, part III, no. 45, pp. 18-27, January 1950.Source Text
Keyword Text
ABSTRACT NO. 1:  A new way of visualizing the Sommerfeld theory of
propagation over a flat, imperfectly reflecting earth is presented.  The
Sommerfeld theory arises because the ray theory of propagation from a
source in the presence of a flat, imperfectly reflecting earth is only an
approximation.  The ray theory involves the assumption that the Fresnel
reflection coefficient of the earth does not vary rapidly with the angle of
incidence, and this assumption is not satisfied for glancing incidence of
vertically polarized waves on the earth's surface t broadcasting wavelengths.
The main object of the new presentation is to facilitate the solution of
problems involving propagation near the surface of the earth partly over land
and partly over sea, but these applications are not included in the paper.  It is
convenient to think of a two-dimensional problem in which the transmitter is a
line source parallel to the earth's surface, having a vertical polar diagram of
circular shape.  Such a source may be Fourier analyzed into plane waves
whose directions are distributed in a vertical plane of propagation
perpendicular to the line source; the amplitudes of all the plane waves are the
same and they are in the same phase at the source.  When these waves are
reflected from the earth, they produce an angular spectrum of reflected waves,
the amplitudes and phases of which are determined by the Fresnel reflection
coefficient.  This angular spectrum could be thought of as arising, in the
absence of the earth, from an aperture distribution on the vertical plane
through the primary line source.  The aperture distribution that produces the
angular spectrum of reflected waves in this way is the exact image of the
primary source in the imperfectly reflecting earth, and is given by the Fourier
transform of the Fresnel reflection coefficient.  For a perfectly conducting
earth, this aperture distribution reduces to a line source identical with the
primary source and located at the optical image line.  The correction required
to this when the earth is not perfectly conducting is mainly the following.  An
aperture distribution extending indefinitely downwards from the image line
must be introduced, and this consists essentially of the aperture distribution
produced by diffraction of the Zenneck wave under a screen extending from
the image line upwards.  The field produced by the primary source in the
presence of the imperfectly reflecting earth is thus the field that would be
produced with an almost perfectly conducting earth, together with the field
Abstract Text
arising from diffraction of the Zenneck wave under the image line.  If diffraction
of the Zenneck wave under the image line is calculated by the edge-wave
approximation we merely arrive at the ray theory of reflection from the earth of
radiation from the primary source: the edge wave from the image line, together
with the wave from an image in an almost perfectly conducting earth, makes
up the wave from the Fresnel image for the imperfectly reflecting earth.  But,
at broadcasting wavelengths, points close to the earth are often too close to
the shadow edge, formed by diffraction of the Zenneck wave under the image
line, for application of the edge-wave approximation.  We then have to apply
the full theory of edge-diffraction based on the Comu spiral, and this gives the
Sommerfeld theory.  ABSTRACT NO. 2:  A new way of visualizing the
Sommerfeld theory of propagation over a flat, imperfectly reflecting earth is
presented.  The main object of this presentation is to facilitate the solution of
problems involving propagation near the surface of the earth partly over land
and partly over sea, but these applications are not included in this paper.
(Abstract No. 1 source unknown, Abstract No. 2 by W. J. G. Beynon, formal









CRPL Project 14.5/3, Twelfth quarterly report covering period 30 September to
31 December 1949, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., January 1950.
Source Text
Keyword Text
Two papers were abstracted during this period: "The Estimation of the
Probable Accuracy of High-Frequency Radio Direction-Finding Bearings," by
W. Ross and "Lateral Deviation of Radio Waves Reflected at the Ionosphere,"
by W. Ross.  (Abstract written by Southwest Research Institute for purpose






Capacity of a Pair of Insulated WiresTitle Text
Wise, W. H.Author Text
Qart. Appl. Math., vol. 7, pp. 432-436; January 1950.Source Text
Keyword Text
ABSTRACT NO. 1:  A method of calculating capacitance is given.  Certain
analytical difficulties which arise when the insulating jackets are in contact
are indicated.  ABSTRACT NO. 2:  This problem has been treated in elegant
fashion by Craggs and Tranter.  Their first two papers employ a conformal
transformation of the free space; the third paper works with charge
distributions.  They end up with an infinite determinant of value zero in which
the unknown capacity appears in one element, and conclude that
"satisfactory numerical approximations can be obtained by keeping only the
first few rows and columns."  (Abstract No. 1 - Science or engineering
abstract, Abstract No. 2 - Author's abstract, formal literature, English






Electronic Aids to Air NavigationTitle Text
AnonymousAuthor Text
Electronics, vol. 23, no. 2, pp. 66-71; February 1950.Source Text
Keyword Text
Equipment whereby scheduled aircraft movements without regard to weather
conditions will be made possible; systems under development in Radio Tech
Committee for Aeronautics Transition Program; data on compass systems,
direction finders, radio ranges, omnidirectional systems, approach control and
landing systems and markers.  (Science or engineering abstract, trade






Aerials Protected from Effects of Local FieldsTitle Text
Gullner, G.Author Text
Arch. Elec. (Ubertragung), vol. 4, pp. 71-75; February 1950.Source Text
Keyword Text
Two compensation arrangements are described which greatly reduce the
interference from electrical machines or other possible sources of rf radiation
near a receiving antenna.  (Source of abstract unknown, formal literature,






Visibility on Cathode-Ray Tube Screens:  Positive vs Negative Signals on
an Intensity Modulated Scope
Title Text
Harriman, M. W., and Williams, S. B.Author Text
Jour. Opt. Soc. Amer., vol. 40, pp. 102-104; February 1950.Source Text
Keyword Text
This paper compares two methods of presenting targets on radar crt screens.
One method uses grid targets (positive signals) which appear brighter than
their background, and the other cathode targets (negative signals) which
appear darker than their background.  Data were collected from 3 subjects on
a very small target and on one of moderate size.  A third target, intermediate
in area, was studied, but in less detail.  The results show:  (1) the visibility of
a cathode target is better than that of a grid target at bias levels which are
relatively bright.  The amount by which cathode targets are more visible is 1-9
db.  (2) There is evidence that the dimmest bias at which the cathode target
is superior to the grid target is a function of the size of the target.  (3) The
optimal bias for a very small target is shifted to a brighter level by  1½ V
when target voltage is injected at the cathode.  (4) The superiority of the
cathode target is due to a property of the phosphor which allows it to work on
a portion of its response curve favorable to human vision.  (Science or
engineering abstract, formal literature, English language/USA abstract,






The Theory of N Coupled Parallel AntennasTitle Text
King, R.Author Text
Jour. Appl. Phys., vol. 21, pp. 94-103; February 1950.Source Text
Keyword Text
The integral-equation theory of coupled antennas developed by King and
Harrison, Tai, and Bouwkamp is generalized to apply to any number of units
arranged symmetrically in a circle.  The case of four antennas at the corners
of a square is discussed in detail.  Application to cage and corner-reflector
antennas is indicated.  The driving voltages required to maintain specific
currents in N parallel antennas arranged in line are determined; the currents
corresponding to specified voltages can only be found by solving
simultaneous integral equations, but an approximate analysis is given for the
special case of λ/2 dipoles.  (Science or engineering abstract, formal






Directive Communication System with Mutually Aligning AntennasTitle Text
Longman, E. R., and Awramik, Jr., J.Author Text
NRL Report 3627; February 1950.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Antenna System for Very-High-Frequency Radio Ranges and Direction
Finding
Title Text
Lundburg, F. J., and Bucher, F. X.Author Text




Not available.  (Written for this publication by Southwest Research, formal







Two-Band Antenna-Matching NetworksTitle Text
Marshall, J. G.Author Text
QST, vol. 34, pp. 36-39, 90; February 1950.Source Text
Keyword Text
To demonstrate the use of the design formulas previously given, numerical
examples are calculated for a simple antenna operating on its fundamental
and second-harmonic frequencies, using different types of transmission line.
(Science or engineering abstract, formal literature, English language/USA







Moullin, E. B.Author Text
Radio Aerials, Oxford University Press, London.  See also Wireless World,
vol. 56, p. 70; February 1950.
Source Text
Keyword Text
The first section of the book is theoretical.  The Lorentz vector and scalar
retarded potential functions are first established and then applied to specific
problems.  These include the fields due to filaments, the effect of flat-sheet
and V-shaped reflectors, and problems relating to cylinders immersed in
electromagnetic fields.  Some hypothetical problems are solved rigorously,
usually in terms of Bessel functions, and practical problems are considered
as approximations - usually very close ones - to the hypothetical cases.  The
power gain of typical arrays with various current distributions is calculated,
and methods of suppressing the side-lobes discussed.  A short section is
devoted to the isolated antenna.  The remaining one-third of the book
describes experimental procedure, and the results of measurements made on
some of the antennas described in the first section.  Results for V antennas
are given in great detail, and include the radiation patterns for various V
angles and sizes of sheet.  Attention is drawn to many practical design
considerations, such as the permissible tolerance on reflector shape, the use
of netting and rods instead of continuous sheet, and similar problems.  The
treatment is mainly mathematical and the book will therefore appeal more to
the antenna specialist or post-graduate student.  It will be found valuable not
only as a book of reference on the types of antenna covered, but also for the
clear and logical development of the general theory.  (Author's abstract and







The Variations in Direction of Arrival of High-Frequency Radio WavesTitle Text
Ross, W.Author Text
Proc. Phys. Soc., vol. 63, no. 362B, pp. 149-150; 1 February 1950.Source Text
Keyword Text
Summary of Physical Society Summer Conference paper.  Bearings observed
on hf transmissions are subject to continuous fluctuations, apart from those
due to variable instrument errors.  Both rapid and slow fluctuations occur, the
latter with periods from a few minutes up to half an hour.  These slow
fluctuations are similar for bearings on neighboring frequencies and
transmission paths:  they are apparently due to fairly localized tilting of the
ionosphere layers.  The rapid fluctuations are observed even when pulses are
used, and hence may be caused by ionosphere irregularities of smaller scale
than those causing slow fluctuations.  The random irregularities may be due
to the spreading of disturbances produced by perturbations in the regular
diurnal changes in the ionosphere.  (Science or engineering abstract, formal






Constructing Helical AntennasTitle Text
Smith, E. D.Author Text
Electronics,  vol. 23, pp. 72-75, February 1950.Source Text
Keyword Text
These aerials, which produce circularly polarized radiation, are here
considered for use in the range 435-465 Mc/s.  They give high gains, a figure
of 18 db over that of a dipole being obtained for a 5-turn helix and an earth
screen, and the front-to-back ratio is stated as being essentially infinite.  The
geometry of the aerial is illustrated and design data given for 1- and 5-turn
examples with various diameters and spacings of turns.  A suitable coaxial
matching transformer is described.  A table of performance data comparing
results against those of a standard dipole shows that the beam-width is
reduced by  50 and 60% for a 5- and 8-turn helix respectively.  In the
microwave region, this type of aerial is recommended to eliminate the need for
spinning the aerial system or to replace a dipole illuminating a paraboloid.  A
table of data is also given for helical broadside arrays.  (Abstract by H. G. M.







Smith, S. B., and Tremellen, K. W.Author Text
Proc. Phys. Soc., vol. 63, p. 143; 1 February 1950.Source Text
Keyword Text
Short summary of Physical Society Summer Conference paper.  Earlier
experiments during 1920-26 are discussed, with particular reference to (a)
apparent abnormalities and other little known phenomena, (b) world
atmospheric noise enters, seasonal, and diurnal variations in direction and
intensity, and (c) D/F using different techniques, with special reference to
reception along various geomagnetic paths.  (Science or engineering abstract,







Polarization Errors of Two Different Omnirange Antenna ArraysTitle Text
Anderson, S. R. and Keary, H.  F.Author Text
Technical Development Report No. 63, Civil Aeronautics Administration,
Technical Development, Indianapolis, Indiana, March 1950.
Source Text
Keyword Text
This report describes the results of flight tests on the Youngstown, Ohio and
Indianapolis, Indiana vhf omniranges in order to obtain comparative data with
respect to polarization errors of two distinct types of antenna arrays.  The
Youngstown omnirange antenna array is comprised of a single loop and two
pairs of  crossed dipoles.  The Indianapolis omnirange utilizes a standard five-
loop antenna array.  The flight tests made on the Youngstown VHF omnirange
were duplicated as closely as possible on the Indianapolis omnirange in order
that a true comparison of the performance of each station could be made.
Theoretical considerations predicted a considerable amount of vertical
polarization from the Youngstown omnirange due to the use of crossed
dipoles in the antenna system.  Analysis of the five-loop antenna array at the
Indianapolis omnirange predicted pure horizontal polarization.  Polarization
errors of considerable magnitude were observed while flight testing the
Youngstown omnirange, while the polarization errors observed on the
Indianapolis omnirange were correspondingly less, the ratio being about five to
one.  The Youngstown antenna array in its present form is not recommended
for use in the omnirange system due to the errors associated with this type of
antenna structure.  The requirements of the omnirange system make it
necessary that any antenna array used in this particular system produce pure
horizontal polarization only if it is to become a successful navigational aid.
(Abstract taken from authors' summary, technical report, English language,






Polarization Errors of Two Different Omnirange Antenna ArraysTitle Text
Anderson, S. R., and Keary, H. F.Author Text




Flight tests on Youngstown, Ohio, and Indianapolis, Ind., v-h-f omniranges;
Youngstown omnirange antenna array comprised of single loop and two pairs
of crossed dipoles; Indianapolis omnirange utilizes standard 5-loop antenna
array.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Cahn, C. R. and Lepage, W. R.Author Text
Progress Report No. 3, Contract AF 28(099)-238, 1 December to 1 March
1951, Department of Electrical Engineering, Syracuse University, Syracuse,
NY, 1 March 1950.
Source Text
Keyword Text
The analogue computers based on equivalent electrical networks, which were
described in progress report no. 2, have been superseded.  The reason is that
a new computer has been developed which is less complicated and more
versatile than the previous computers.  A new analytical method for solving
the equations resulting from the assumption of quantized antenna patterns
has been developed.  This method requires the solution of a difference
equation, which is obtained from the antenna pattern of the antenna under
consideration.  Solutions have been obtained for simple antenna patterns, but
more complicated patterns require a large amount of computation.  Also, it
was found that solutions become inaccurate when the number of positions on
the azimuth becomes too large.  That is, any errors in the measured values of
the antenna response, due to noise in the system, will become greatly
magnified in the calculated solution.  An analogue computer, which was
suggested by the difference equation method has been built and is described.
 Results have been obtained for simple patterns by its use.  However, for
more complicated patterns, the computer became unsuitable since the small
errors inherent in it resulted in large errors in the experimental solutions.  All
methods heretofore considered have indicated that resolution much below the
beam width of the antenna pattern is difficult.  A qualitative analysis based on
information theory has been made, indicating that resolution below the beam
width of the pattern is difficult unless use is made of the very small high
harmonics of the antenna pattern.  Since noise will usually suppress these
small harmonics, resolution below the beam width will be difficult by any
method when noise is present.  Analysis of a solution for only two incoming
signals indicates that, in the presence of noise of the amount above, the
effective minimum resolving distance is not much less than the beam width,
agreeing with the above analysis.  The resolving distance can theoretically be
made very small if no noise is present.  (Abstract taken from authors'






A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Lepage, W. R. and Harrington, R. F.Author Text
Progress Report No. 7, Contract W 28-099 ac-458, 15 December 1949 to 15
March 1950, Department of Electrical Engineering, Syracuse University,
Syracuse, NY, 15 March 1950.
Source Text
Keyword Text
During the period covered by this report, work was done on the following
topics: (a) measurement of the impedance of elements in a Wullenweber
array; (b) construction and measurement of the tapered matching sections;
simplification of the theory of the Wullenweber; (d) design of an experimental
commutator; (e) compilation of errata for the final report of the first phase of
the contract, dated September 15, 1949.  (a) An experimental setup,
simulating the situation of elements in an array, was constructed in the upper
floor of one of the wooden buildings on the Engineering Campus.  A program
of impedance measurements was set up, but met with difficulties because of
inaccuracies in the measuring equipment.  Improved equipment has been
ordered but not received so this program is incomplete.  Accordingly, no
report is made of it.  (b) Three of the tapered matching sections, described in
report 6, have been constructed.  They provide matches of 1 to 2, 1 to 3, and
1 to 4 lines.  Tentative measurements have been made, indicating satisfactory
performance.  However, more accurate measurements will be made when the
above mentioned equipment is received.  A report on these results will be
given after such tests have been made.    The treatment of the Wullenweber in
the final report of the first phase of the contract is complete, but the formulas
for the field patterns are unwieldy for certain computations.  This is the case
when the granularity effects of the discrete elements are included.  When this
is necessary, the patterns have been computed by a direct summation of the
contributions of the individual elements, rather than by the use of the general
formula.  However, the direct summation is tedious, so a usable formula
employing tabulated functions is desirable.  The formulas given in the final
report depend on both trigonometric and Bessel functions of the field angle.
In this report, a solution is given expressing the result as a trigonometric
series.  It is most useful when the array diameter is small.  The treatment
includes an analysis of the effect of localization of the current in discrete
elements, a topic which had previously appeared only in outline form.  (d) A
design of a prototype commutator is reasonably complete.  Report No. 6
includes a review of the possible methods of commutation that have been
considered.  The design adopted will commutate adjacent elements.
Arrangements have been made to have it constructed during the coming
Abstract Text
summer.  The system of delay lines and multiple couplers will be an integral
part of the rotating member of the commutator.  This will embody a system of
considerable bulk, so it is expected that the experimental commutator will
operate at low speeds only.  It is anticipated that the whole system may be
made smaller by using a high dielectric titanate in the multiple couplers.
However, it is not expected that there will be time or funds to study this on
the present contract.  (e) In the course of subsequent work, a few errors have
been found in the text of the final report.  Since this report summarizes the
results of a large amount of work, it is considered expedient to include a list
of known errors.  (Abstract taken from authors' summary, technical report,





A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Lepage, W. R., and Harrington, R. F.Author Text
Institute of Industrial Research, Syracuse U., Progress rept. no. 7, 15
December 1949 - 15 March 1950, TIP No. U11817.
Source Text
Keyword Text
An experimental set up was constructed simulating the situation of elements
in an array.  Impedance was not measured because of inaccuracies in the
equipment.  Three tapered matching sections were constructed; tentative
measurements indicated satisfactory performance.  The treatment of the
Wullenwever is complete, but the formulas for the field patterns are unwieldy
when the granularity effects of the discrete elements are included.  The
patterns can be computed by a direct summation of the contributions of the
individual elements.  Since the direct summation is tedious, a usable formula
employing tabulated functions is desirable.  A solution is given expressing the
result as a trigonometric series which is most useful when the array diameter
is small.  A design of a prototype commutator which will commutate adjacent
elements is almost complete.  (Science or engineering abstract, technical
report including miscellaneous government published material, English











Elektrotechnik  (Berlin), vol. 4, pp. 90-92; March 1950.Source Text
Keyword Text
This is a German Language Abstract of original article.  See Proc. IEE, pp.
269-277; July 1949.  (Written for this publication by Southwest Research,







Echoes in Transmission at 450 Megacycles from Land-to-car Radio UnitsTitle Text
Young, W. R. Jr. and Lacy, L. Y.Author Text
Proc. I.R.E., vol. 38, pp. 255-8, March 1950.Source Text
Keyword Text
By the use of short pulses of 450-megacycle carrier, the echoes which
appear in transmitting from a land station to a moving car in New York City
have been investigated.  The results show the multiple-path nature of
transmission.  Sample pictures of the received pulses are given, and, in
addition, a statistical analysis of the multiple-path situation is presented.
These results are of use in considering the possibilities of systems employing
a wide modulation band.  (Abstract source unknown, formal literature, English










CRPL Project 14.5/3, Thirteenth quarterly report covering period 1 January to
31 March 1950, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., April 1950.
Source Text
Keyword Text
Further study of the mutual-impedance type of error  still left the question of
the reason for its size unresolved.  The Cruft Laboratory group moved their
equipment to a site at Lexington, Mass. and a group from CRPL made
measurements of the ground constants at this site.  (Author's abstract,






A Simplified Derivation of Linear Least Square Smoothing and
Prediction Theory
Title Text
Bode, H. W., and Shannon, C. E.Author Text
Proc. IRE, vol. 38, pp. 417-425; April 1950.Source Text
Keyword Text
The central results of the Wiener-Kolmogoroff smoothing and prediction theory
for stationary time series are developed by a new method.  The approach is
motivated by physical considerations based on electric circuit theory and
does not involve integral equations or the autocorrelation function.  The cases
treated are the "infinite lag" smoothing problem, the case of pure prediction
(without noise), and the general smoothing prediction problem.  Finally, the
basic assumptions of the theory are discussed in order to clarify the question
of when the theory will be appropriate, and to avoid possible misapplication.
In a classic report written for the National Defense Research Council, Wiener
has developed a mathematical theory of smoothing and prediction of
considerable importance in communication theory.  A similar theory was
independently developed by Kolmogoroff at about the same time.
Unfortunately the work of Kolmogoroff and Wiener involves some rather
formidable mathematics - Wiever's yellow-bound report soon came to be
known among bewildered engineers as "The Yellow Peril" - and this has
prevented the wide circulation and use that the theory deserves.  In this paper
the chief results of smoothing theory will be developed by a new method
which, while not as rigorous or general as the methods of Wiener and
Kolmogoroff, has the advantage of greater simplicity, particularly for readers
with a background of electric circuit theory.  The mathematical steps in the
present derivation have, for the most part, a direct physical interpretation,
which enables one to see intuitively what the mathematics is doing.  (Author's







Graphical Solution of the Angle - of - Arrival Equation for Two Wave
Components
Title Text
Lagrone, A. H.Author Text




In Electrical Engineering Research Laboratory Report No. 13 (1), a solution
was given to the problem of determining the angle-of-arrival of each of two
plane waves of identical frequency arriving simultaneously at a receiver.  This
solution was extended to two spherical waves in Memo No. 5(2).  In both
cases the solution involved considerable mathematical maneuvering after the
measured data had been obtained.  This paper presents a method whereby
the same data, treated differently, yields the solution in graphical form with
the final answer being obtained by the simple addition or subtraction of three
angles.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number










Annales des Télécommunications, vol. 5, no. 4, pp. 137-142; April 1950.Source Text
Keyword Text
Survey of systems based on propagation velocity of electromagnetic waves;
comparison of single and double path systems; utilization of Doppler effect;
advantages and disadvantages of Raydist.  Bibliography (Science or







Design of Receiver Antenna Systems Considering Noise LimitationsTitle Text
Raleigh, J. H.Author Text




An antenna which is long enough at minimum atmospheric noise levels will be
longer than necessary at higher noise levels...A 5-foot tuned antenna is
satisfactory 100 per cent of the time (a) over the 0.5-to-30 Mc band, for a
nominal field intensity of 1 microvolt per meter, and (b) over the 15-kc to 30-
Mc band, for a field intensity of 6 microvolts per meter.  (Its length is sufficient
75 per cent of the time under average noise conditions regardless of signals
level.)  In a system of fixed-tuned antennas shorter than a quarter wave,
antenna length and operating bandwidth should be made to increase together.
 An octave system consisting of a group of six antennas, fixed-tuned at the
base and 11 to 25 feet long, to cover the 0.5-to-30 Mc range, is comparable in
efficiency with a group of 5-foot antennas continuously tuned.  Groups of
receivers to be multiplexed by means of either active or passive networks
have similar antenna requirements.  (Author's abstract, technical report
including miscellaneous government published material, English










CRPL Project 14.5/3, Thirteenth quarterly report covering period 1 January to
31 March 1950, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., April 1950.
Source Text
Keyword Text
Work in the literature survey in this quarter consisted of a more detailed study
of the work of Grosskopf and Vogt reported in the Eleventh Quarterly Report,
Phase II, and of reference 4 of that report.  The work of W. Ross on ground
mats and polarization error was also studied in connection with plans for the
site at Lexington, Mass.  (Abstract taken from author's summary, technical






Surface Wave Transmission LineTitle Text
Goubau, G.Author Text
Radio and Telev. News, Radio-Electronic Eng. Suppl., vol. 14, no. 30, pp. 10-
11 and 29-30, May 1950.
Source Text
Keyword Text
A surface wave can be guided by a conducting wire.  A think layer of
dielectric applied to the wire reduces the phase velocity which results in a
concentration of the field about the wire.  This simplifies the launching of the
wave.  Calculations predict a loss of about 2 db for a 120-foot line at 3,000
Mc/s.  The attenuation can be arranged to be insensitive to frequency over a
wide band by a proportioning of the conductor, dielectric and launching
losses.  Measurements have confirmed the calculated values and shown that
a practical system is insensitive to slight bends in the wire.  (Abstract by W.






A Submarine Direction Finder for Radar Intercept.  The AN/BPA-1 (XN-1)Title Text
Gruber, J. R.Author Text
NRL Report 3666; May 1950.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Wave Propagation in Curved IonosphereTitle Text
Kelso, John M.Author Text
Proc. I.R.E., vol. 38, no. 5, pp. 533-9, May 1950.Source Text
Keyword Text
Using a double parabola approximation to the Chapman distribution of
electron density as a function of height, and the assumption of a curved-
ionosphere, curved-earth geometry, analytic expressions are obtained for the
true height of reflection, ray path, reflection coefficient, ground range, and
group path.  Graphical results are given for the maximum usable frequency
factor.  Where possible, the above results are compared with results obtained
by assuming a plane ionosphere.  All of these calculations are made under
the usual restrictions of neglecting the earth's magnetic field and most of the
effects of collisions of electrons with heavy particles.  (Abstract source






Radio Receiver R-323(XW-)/GRD (Experimental Model)Title Text
Phillips, W. E.Author Text
Laboie Labs., Inc., Interim engineering rept. no. 11; April 1950, TIP No.
R3300; 10 May 1950.
Source Text
Keyword Text
The R.F. heads of the VHF and UHF receivers were revised to include a 28-
mc output transformer.  The sensitivity of the head on the VHF receiver was
under 5µv, and the image ratio was greater than 100,000:1.  An automatic
tuning system with a tuning time of 6.5 sec was tested.  Phase
measurements were obtained for the direction finder amplifier.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Input Impedance of Horizontal Dipole Aerials at Low Heights above the
Ground
Title Text
Proctor, R. F.Author Text
Proc. IEE, Part III, vol. 97, no. 47, pp. 188-190; May 1950.Source Text
Keyword Text
The large increase in the radiation resistance of a horizontal dipole at low
heights above the ground, predicted by the mathematical analysis of
Sommerfeld and Renner, is confirmed by actual measurement for the case of
an essentially-pure-dielectric ground.  Measurements carried out above a
series of conducting mats of increasing mesh size corroborate the
supposition that the large increase in the radiation resistance at low heights
is caused by a corresponding increase in the energy radiated downwards into
the dielectric ground.  (Author's abstract, formal literature, English






The Directive Properties of Receiving AerialsTitle Text
Roubine, E.Author Text
Onde Elec., vol. 30, pp. 259-266; June 1950.  Full paper of which an abridged




Distinction is made between the case of rectilinear polarization and the
general case of elliptical polarization.  A simple fundamental formula is
derived expressing the current in a receiving antenna as a function of the
incident field, the load, and the radiating properties of the antenna in the
direction from which the waves are received.  The question of the identity of
the directive properties of antennas for transmission and reception is in
general not well defined.  The directivity for emission is, in fact, controlled by
a single characteristic, while for reception this characteristic is altered by the
intensity and polarization of the incident field, so that all comparisons of the
directive properties necessitate an arbitrary convention in respect of the
incident field.  When considering gain, this convention is modified.  The effect
of polarization is discussed by means of an optical analogy.  Current formulas
for the absorption surface and the effective length of a receiving antenna are
generalized.  (Science or engineering abstract, formal literature, French






Piezoelectric Crystal Wedge Non-Scanning AnalyzerTitle Text
Simons, R. F.Author Text
Airborne Instruments Laboratory, Inc., Applied Physics Section,  Tech. Memo
No. 172-TM-6, Mineola, N.Y., May 1950.
Source Text
Keyword Text
The solution of the general problem of intercepting and analyzing radio
(including radar) signals requires means for analyzing (frequency-wise) the
portion of the radio spectrum that is of operational interest.  The analyzing
equipment should be capable of handling all types of signals that may be
received in the operating band; specifically, it should detect and analyze
pulsed signals, both periodic and non-periodic, with the same probability of
interception as it does c-w signals.  In developing such equipment, emphasis
is placed on continuous coverage of the band to be analyzed; sampling on a
time basis (scanning) is avoided.  Furthermore, since it is not possible to rule
out in advance any part of the radio spectrum, the search for new techniques
should be made with all frequencies in mind, from the lowest communication
band to the highest microwave band.  This report deals with an evaluation of a
technique for non-scanning frequency analysis in the frequency region from 3
Mc to 50 Mc.  In simplest terms, the method, which was developed under
contract NOa(s)-8575, Task AIL-NS-144, is based on exciting vibrations in the
thickness (t) dimension in a wedge-shaped elastic solid such as that shown
in Figure 1.  A priori, it is conceivable that the dynamic behavior of such a
wedge could be described in the following way.  Consider that the wedge is
subject to a compressive stress A sin(ω1τ) in the t dimension, where ω1 is
πc/t1, c is the velocity of propagation of compressional waves, and τ is time.
The wedge will then vibrate strongly in that region where the thickness is
equal or nearly equal to t1 (or any odd multiple thereof).  Then, if the range of
linear deformation of the wedge is not exceeded, a complex stress having
frequencies ω1, ω2, etc., will produce a pattern of the local oscillations of the
wedge at thicknesses t1, t2, etc.  Such a wedge thus acts as a frequency
analyzer of the nonscanning type, provided that means for converting the
signal into mechanical stress and means for detecting the local oscillations of
the wedge can be found.  The piezoelectric crystal immediately suggests
itself as a convenient solution for the first requirement, and it was used
throughout the investigation.  Finally, a summary is given of the capabilities
and limitations of the piezoelectric crystal wedge used as a nonscanning
spectrum analyzer.  (Abstract source unknown, technical report, English






Mutual Impedance and Self-Impedance of Coupled Parallel AerialsTitle Text
Starkey, B. J., and Fitch, E.Author Text
Proc. IEE (London), vol. 97, pp. 129-137; May 1950.Source Text
Keyword Text
Existing formulas for the mutual impedance of parallel antennas are
approximate or based on simplifying assumptions.  To check these formulas,
the authors measured the front/back ratios of the radiation patterns of 2-
element arrays, confirming and extending the observations of McPetrie and
Saxton (1450 of 1946).  The use of "intrinsic impedance," based on a simple
transmission-line calculation, for the self-impedance of each antenna resulted
in poor agreement between theory and observation.  By introducing resistive
losses and end-capacitance in the lines, quite good agreement was obtained.
 (Science or engineering abstract, formal literature, English






D/F Signal to Noise Improvement UnitTitle Text
AnonymousAuthor Text
Crystal Research Labs., Inc., Interim engineering rept., 22 October 1949-22
January 1950, Contract No. AF 28(099)67, TIP No. R3579; June 1953.
Source Text
Keyword Text
A single loop of the 3-channel enhancer was set up using a 3400-µsec delay
line.  Square and sine wave voltages at 300 c were mixed with noise and
applied to the input of the loop.  An S/N improvement of approximately 12 db
was obtained.  These results were obtained only by extreme care because
the system had a tendency to "motor boat" at the LF point.  A second loop
was added but adjustment was still critical although enhancement was
increased.  A single channel direct-coupled system was designed and built
containing broad-band RF circuits, direct-coupled video circuits, and accurate
AGC of the loop.  At 5 mc a tuned circuit with a Q of 100 gave a 50-kc
bandwidth.  The output from the video detector was applied to the modulator
input with no intermediate coupling networks.  Cathode modulation was used
for ease in direct coupling and for greater modulation linearity.  The enhancer
was tested and although the LF response hump was eliminated, an unstable
operating point was introduced.  A diode modulator was very linear up to
100% modulation.  Greater signal amplitude in the loop and better
performance resulted.  (Science or engineering abstract, technical report
including miscellaneous government published material, English







D/F Signal to Noise Improvement UnitTitle Text
AnonymousAuthor Text
Crystal Research Labs., Inc., Interim engineering rept. 22 January-22 May
1950, TIP No. R3580; June 1950.
Source Text
Keyword Text
Further work on the enhancement problem is outlined.  A proposal for the
linear addition of 6 delayed signals would yield an improvement of 2.64 in the
S/N ratio or an 8.44-db enhancement with no regeneration.  A small amount
of regeneration might multiply the number of additions of signals.  Six delay
units were selected as a compromise between utility and bulk, and
multichannel operation was chosen for economy.  The separation between
channels was inadequate, and an AF hash appeared due to the beating of
various carriers.  An additional separating amplifier was inserted in each
channel and the crystal oscillators replaced by a carrier generator.  Various
methods of obtaining additions by recirculation were tested; a feed-back loop
was satisfactory.  A model was built containing the following units; RF
amplifier, master video, carrier generator, modulator, channel separator, power
supply and line terminating amplifier.  The performance of the final unit was
satisfactory.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






A Source of Error in Radio Phase-Measuring SystemsTitle Text
Bateman, R., Florman, E. F., and Tait, A.Author Text
Proc. IRE, vol. 38, pp. 612-614; June 1950.Source Text
Keyword Text
ABSTRACT NO. 1:  When a mobile transmitter was moved between two
points over different particular paths around reradiating structures, the
measured total phase changes differed by 2πn radians, where n is an integer.
If reradiation from a reflector is of the same order of magnitude as the
radiation from an antenna, analysis of the resultant field shows that
singularities occur and each traverse of a closed path around a point of
singularity gives a total phase change of 360º.  ABSTRACT NO. 2:  Error in
radio navigation or distance measuring systems observed during course of
field calibration of experimental system designed to measure phase difference
of r-f fields as received at two widely spaced antennas; experimental evidence
showing effect of certain reradiating structures on accuracy of such phase
measurements.  (Abstract No. 1 - Source of abstract unknown, Abstract No.
2 - Science or engineering abstract, formal literature, English language/USA






Balanced Impedance Measuring TechniquesTitle Text
Deliban, R.Author Text
Antenna Lab., U. of Calif. Report No. 167, Contract No. NObsr-39401, TIP No.
U12222; June 15, 1950.
Source Text
Keyword Text
Efforts were directed to the development of an instrument which could rapidly
provide direct-reading absolute impedance data on balanced loads and
absolute impedance and possible resistance and reactance values on floating
loads.  (The conventional 3-measurement technique consists of short-
circuiting the members of a ∆ network 1 at a time, and noting the impedance
to ground under each condition; 3 equations are used to calculate the
necessary impedance values.)  An RF power oscillator, a transformer, and
suitably connected meters were included in the balanced absolute-impedance
meter which satisfactorily measured impedance between 25 and 6000 Ω over
a frequency range of 2-27 mc.  The instrument was flexible and adequate for
most balanced impedance measurements.  Floating impedance
measurements could be made at VHF by tuned balun (balancing unit)
networks and at LF by broad-band balance.  Unbalanced-balun
measurements were superior for floating impedances where reactive and
resistive components were desired.  The balance balun was suitable for
measuring balanced line-to-line impedances.  (Science or engineering
abstract, technical report including miscellaneous government published







A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Harrington, R. F.Author Text
Institute of Industrial Research, Syracuse U., Progress rept. no. 8; 15 March-
15 June 1950, TIP No. U14735.
Source Text
Keyword Text
A theory of phase compensation is presented to correct for phase
disturbances of the radiation caused by the presence of the reflector.  This
compensated phasing is readily incorporated into the existing theoretical
solutions for the field of a Wullenwever array.  An example of the pattern
improvement afforded by such compensation is included.  An expression is
given for the approximate beam width for a Wullenwever array, excited in a
beam-co-phaselike manner with cosine-amplitude excitation.  The expression
is plotted as a curve of beam width vs array diameter.  The Fourier coefficients
of the single element functions, used in the Wullenwever solutions, are also
considered.  A relationship was determined between the coefficients of the 2
functions, R (θ, φ-a) (the vertical component of the far electric field from a
single element and cylindrical reflector, referred to an origin at the element)
and Rc (θ, φ a) (the same, but referred to an origin at the cylinder axis).  A
theoretical patten survey was started for Wullenwever arrays of 8 wave lengths
at the center frequency.  A frequency range of 4 to 1 is to be extensively
investigated, with some patterns for a 16 to 1 range.  A larger experimental
array being constructed will provide a 8 wave length array at the geometric
center frequency.  Curves are given of the characteristics of the ¼ wave
element working against ground, with and without the presence of a reflector;
and of the multiple couplers.  A glossary of terms and symbols is included.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Harrington, R. F.Author Text
Progress Report No. 8, Contract W 28-099 ac-458, 15 March 1950 to 15 June
1950, Department of Electrical Engineering, Syracuse University, Syracuse,
NY, 15 June 1950.
Source Text
Keyword Text
A theory of phase compensation, to correct for phase disturbances of the
radiation caused by the presence of the reflector, is presented.  This
compensated phasing is readily incorporated into the existing theoretical
solutions for the field of a Wullenweber array.  An example of the pattern
improvement afforded by such compensation is included.  An expression for
the approximate beam width for a Wullenweber array, excited beam-co-
phasally with cosine amplitude excitation, is given.  It is plotted as a curve of
beam width vs. array diameter.  Further theoretical considerations of the
Fourier coefficients of the single element functions, used in the Wullenweber
solutions, are also presented.  A relationship between the coefficients of two
functions, has been determined.  A theoretical pattern survey has been
started, for Wullenweber arrays of 8 wavelengths at the center frequency.  A
frequency range of 4 to 1 is to be extensively investigated, with some patterns
for a 16 to 1 range.  Field patterns completed to date are presented in
Appendix I.  Construction of a larger experimental array is well under way,
built to provide an 8 wavelength array at the geometric center frequency.
Operation is planned over the range of 250 to 1000 mc., and an experimental
pattern survey will be undertaken to augment the theoretical survey.  Element
separation is small, to provide essentially continuous current sheet  operation
over the entire range.  New equipment has arrived for use in the program of
impedance measurements of radiating elements and experimental equipment.
 Curves are given of the characteristics of the ¼ wave element working
against ground, with and without the presence of a reflector; and of the
multiple couplers.  A glossary of terms and symbols, commonly employed in
these reports, has been compiled and is presented for reference.  Design of
the commutator for the Wullenweber is now complete, but actual construction
has been held up for lack of materials.  Tentative plans were presented in the
previous progress report.  It is felt that changes in design of the commutator,
as construction and testing is done, would render obsolete any detailed
plans which could be presented at this time.  Accordingly, no report of this
work is made herein.  (Abstract taken from author's summary, technical






An Analysis of Some Anomalous Properties of Equiphase ContoursTitle Text
Hufford, G. A.Author Text
Proc. IRE, vol. 38, pp. 614-518; June 1950.Source Text
Keyword Text
Further investigation of cases, of importance in radio surveying or navigation
systems, where the phase at certain points may be multi valued.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Elliptically Polarized Waves and AntennasTitle Text
Kales, M. L., and Bohnert, J. I.Author Text
NRL Report 3686.  See also Department of Commerce PB102306; June 1950.Source Text
Keyword Text
Various properties of elliptically polarized waves and antennas are
investigated by utilizing a complex vector method.  Well-known relations
derived for linear polarization appear as special cases of more general
relations for elliptical polarization.  A geometrical representation of complex
vectors provides a corresponding geometrical interpretation of many of the
results obtained.  Elliptically polarized fields are resolved into "orthogonal"
elliptically polarized components, of which linear and circular components are
special cases.  Formulas are obtained relating to the polarization ellipse, the
polarization pattern, ellipticity, phase, and sense of polarization.  The notions
of radiation pattern, gain, beamwidth, and phase are examined.  (Science or
engineering abstract, technical report including miscellaneous government







Direction Finding and Ranging on AtmosphericsTitle Text
Kessler, W. J.Author Text
Florida U. Engineering and Industrial Experiment Station, Quarterly progress
rept. no. 6; 1 March-1 June 1950, TIP No. U12218.
Source Text
Keyword Text
Plans were completed for altering the triangulation network, recently
augmented by a third station at Chanute Field, immediately after receiving
thunderstorm data from the Jacksonville Weather Bureau station.
Examination of all available nighttime wave form records showed that
atmospheric wave forms suitable for time interval analysis to determine
distance can be expected about 248 nights out of the year and that only
about 3.2% of the forms during any observation exhibit multiple ionospheric
returns.  Results are reported of similar studies on 10 daytime thunderstorms
at 200 to about 1100 mi from Gainesville.  An alternate amplitude limiter was
developed for the sense-brightening channel.  Details are presented of the LV
and HV power supplies using Se dry-disk rectifiers.  (Science or engineering
abstract, technical report including miscellaneous government published
material, English language/USA abstract, document not available, report.






Radio Compass AN/ARN-17 (XA-1)Title Text
Schulman, J. R., et al.Author Text
Melpar, Inc. (AF 33(038)3581), Interim engineering rept. 18 April - 17 June
1950, TIP No. U12311; 27 June 1950.
Source Text
Keyword Text
Operation of each stage of the RF section of the receiver was satisfactory
during the tests.  Performance of the tuning meter of the 900-c tone oscillator
and the beat frequency oscillators of the If strip was acceptable.
Requirements as to the gain and skirt selectivity of the strip were met.
Further tests of the effects of temperature on the crystal filter response, taken
with 115ºC final temperature, showed the main effect to be narrowing of the
pass band consistent with the fidelity requirements and a very slight decrease
of attenuation in the stop band.  The final power supply, utilizing the new
Mallory Ta electrolytic capacitors designed for use from -60º to 200ºC,
behaved satisfactorily.  The vibrator and final power transformer were still
operating after about 250 hrs.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






Radio Propagation Effects on High Frequency Direction Finders:  Phase I
- Experimental: Phase II - Literature Survey
Title Text
Silberstein, R.Author Text
Central Radio Propagation Lab., National Bureau of Standards, Quarterly rept.
no. 14; 1 April - 30 June 1950, TIP No. U18298.
Source Text
Keyword Text
Gear was reassembled at the Lexington Field Station of Cruft Laboratory, and
tests on a 4-aerial narrow-aperture system were made using a CW target
transmitter.  Relative phases between the waves arriving from any azimuth at
each collector of a pair were measured through twin receiver channels by
means of an oscilloscope and a calibrated phase-shaft goniometer.  The
layout was generally asymmetrical about the house, and large errors
prevailed.  It was decided to concentrate on measurements near the azimuths
of Washington, D. C. and Glenville, North Carolina so that a wide-aperture
system could be used.  The 4 unipoles were mounted at the corners of a
square whose diagonals were 200-ft long.  Throughout a range of ±40º from 0º
azimuth, the error in azimuth determination was never greater than 0.8º,
although the phase error corresponding to that amount was about 10º.
Attempts to evaluate the polarization error are discussed.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Passive Bearing Finder.  Report No. 2. Signal-to-Noise Ratio of the R-C
Coupled Band-Pass Amplifier
Title Text
Tucker, J. W.Author Text
NRL Report 3681; June 1950.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Antenna Research and DevelopmentTitle Text
AnonymousAuthor Text
Antenna Lab., Ohio State U. Research Foundation, Interim engineering rept.
for period ending 30 June 1950, TIP No. U12206; 1 July 1950.
Source Text
Keyword Text
FM was reduced by using a CW reflex klystron oscillator and a square-wave
modulated 2-cavity klystron amplifier as a signal generator.  A battery pack
supply for the reflector anode and well-regulated power supplies for the beam
anode and control electrode of the oscillator were necessary.  A sensitivity of
2 v. per degree phase error was obtained from the phase-error detector at a 20-
db difference in level between the reference and received signals.  A phase
error of 12º was necessary to activate the servo system.  The QK60
magnetron increased the usable output of the demodulated signal fed to the
receiving channels; a 3-stub crystal holder increased the available power by 6
db.  A 457-kc mixer is being considered to obtain a 1000-c output.
Unexplained discrepancies arose in efforts to verify the basic theory of the
system for point-by-point measurements with or without a controlled
reflection.  Several minor improvements were made to a 3-cm radiation-
efficiency meter.  A sandwich-type hybrid ring was constructed for use as a
phase comparator at 750 mc.  An improved line stretcher with a special
construction for increased sensitivity in detecting small standing waves was
satisfactory.  Impedance compensation was obtained by changing the shape
of the antenna with flat-sheet unipoles.  Synchronous rectifiers, modulator
power supplies, selective amplifiers, a field strength recorder, and a square-
root recorder are discussed.  (Science or engineering abstract, technical
report including miscellaneous government published material, English











CRPL Project 14.5/3, Fourteenth quarterly report covering period 1 April to 31
June 1950, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., July 1950.
Source Text
Keyword Text
This was the final quarter in which work was done on the project.  The CRPL
field group at Sterling spent most of its time on adaptation of the phase-
measuring gear to low-frequency polarization.  At the new Cruft Laboratory
field site at Lexington, Mass. work was performed in the modification of
defective equipment and the laying out of a wide-aperture system to obtain a
few weeks' data.  Information of value was obtained on wide-aperture antenna
systems and on design and performance problems of two-channel phase-
comparison systems for r-f pulse and c-w usage.  (Author's abstract,






Microwave Direction Finding for Aircraft NavigationTitle Text
Burgmann, V. D., and Sheridan, K. V.Author Text
Jour. Inst. Nav., vol. 3, pp. 251-269; July 1950.Source Text
Keyword Text
An aircraft direction finder operating in the 3-cm wavelength band is used to
observe the bearings of fixed beacons on different spot frequencies.
Frequency sweep on the receiver enables the frequency (for denfification) and
bearing to be displayed in rectangular co-ordinates on a cathode-ray tube.
Tests to determine the value of the system for homing, for maintaining a
track, and for various other purposes, are described.  (Source or abstract







Traveling Disturbances in the IonosphereTitle Text
Munro, G. H.Author Text
Proc. Roy. Soc., vol. 202, no. 1069, Series A, pp. 208-23, 7 July 1950.Source Text
Keyword Text
Detection and investigation  of horizontal and vertical movements of short
period disturbances in ionosphere by system of spaced observing points near
Sydney, Australia; temporary variations in vertical distribution of ionization in
F region were found to show horizontal progression and vertical progression
downward; disturbances considered to be variations of compressional type
resulting in changes of ionization distribution.  (Abstract source unknown,










CRPL Project 14.5/3, Fourteenth quarterly report covering period 1 April to 30
June 1950, Central Radio Propagation Laboratory, National Bureau of
Standards, Washington, D.C., July 1950.
Source Text
Keyword Text
A German report was reviewed during the quarter but is not abstracted here
because of doubt regarding the classification.  The project was closed
officially on 30 June 1950.  It is contemplated that a summary final report will
be written.  (Abstract taken from author's summary, technical report, English






Circularly Grouped Aerials as Omnidirectional and Directive RadiatorsTitle Text
Burkhardtsmaier, W., and Finkbein, Y.Author Text
Elektrotechnik  Berlin, vol. 4, pp. 239-244 and 284-290; July and August 1950.Source Text
Keyword Text
From fundamental theory expressions are derived for the radiation
characteristics, impedance, gain, etc., of an antenna system comprising a
number of similar vertical elements at the vertices of a regular polygon, with or
without a central radiator.  Application of such systems for reduction of fading,
optimum design for directional operation, and the multiple-feed system are
discussed.  (Science or engineering abstract, formal literature, German






Radio Receiver R-323(XW-)/GRD(Experimental Model)Title Text
Phillips, W. E.Author Text
Lavoie Labs., Inc. Interim engineering rept. nos. 12-13; May-August 1950.
Contract No. (W28-099-ac-77), TIP No. R3753.
Source Text
Keyword Text
Space was saved by including the circuits of the AVC unit on the IF amplifier
chassis.  To make the tuning control unit of radio set AN/GRC-30 (XW-)
directly usable in the R-323, those change-over relays not required were made
into a separate unit.  The revised timing control can now be used with either
set.  A new trimmer capacitor is smaller than the foreign made unit now used
with each crystal position.  It may prove superior under shock and vibration.
A sample capacitor had a range of 2 to 36 mmf.  Tests on IF strip
components showed the selectivity characteristics of the 3.3 mc transformers
to be dependent on the dimensions of the can.  Tests on the D/F amplifier
appeared satisfactory.  (Science or engineering abstract, technical report
including miscellaneous government published material, English







Radio Compass AN/ARN-17(XA-1)Title Text
Schulman, J. R., and OthersAuthor Text
Melpar, Inc., Interim engineering rept. 17 June-17 August 1950, TIP No.
U14085; 31 August 1950.
Source Text
Keyword Text
Packaging of the receiver and construction of the control panel and mounting
were completed; these units operated satisfactorily.  The RF assembly is
being aligned for satisfactory operation on all 4 bands.  Excellent tracking of
the RF and local-oscillator circuits was obtained by using nonlinear lead
screws in the tuner.  The servo system employed in cutting these screws is
described.  All components of the loop-control unit withstood an ambient of
90ºC.  The oscillator temperature-stability requirements should be met on all
bands.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA







Measured Directivity Induced by a Conducting Cylinder of Arbitrary
Length and Spacing Parallel to a Monopole Antenna
Title Text
Abbott, F. R., and Fisher, C. R.Author Text
Proc. IRE, vol. 38, pp. 1040-1041; September 1950.Source Text
Keyword Text
Curves are given for determining the directivity, given the separation of the
parasite from the antenna and also its height.  (Science or engineering







Diffraction from an Irregular Screen with Applications to Ionospheric
Problems
Title Text
Booker, H. G., Ratcliffe, J. A., and Shinn, D. H.Author Text




An analysis is made of the diffraction effects produced when a plane wave is
incident upon an irregular diffracting screen, and the results are applied to the
problem of the reflection of radio waves from an ionosphere which is irregular
in the horizontal plane.  It is assumed that  the nature of the screen is given
in terms of the variation of electric wave-field in a plane just beyond the
screen, and that variations occur over thee plane in one direction only; that
the screen is "random" in the sense that it is one of an assembly, all of which
differ from each other, but have statistical properties in common; and
deductions are made about the diffraction patterns averaged over the
assembly.  Use is made of the theory of "random" electrical noise as
developed by Rice and Uhlenbeck.  The angular spectrum (Fraunhofer
diffraction pattern) and the Fresnel diffraction pattern are described  in terms
of their spatial auto-correlation functions, and there is discussion of a related
method of dealing with Fresnel diffraction problems from completely
determined screens.  The irregular "fading" exhibited by a radio wave returned
from the ionosphere is discussed in terms of two models in which the fading
is assumed to be produced by movements of the diffracting centers in the
ionosphere.  The temporal auto-correlation function of the amplitude of the
irregularly fading signal is related to the velocity of the ionospheric diffracting







The Relative Merits of Presentation of Bearings by Aural-Null and Twin-
Channel Cathode-Ray Direction-Finders
Title Text
De Walden, S., and Shallow, J. C.Author Text
Proc. IEE, Part III, vol. 97, pp. 362-365; September 1950.Source Text
Keyword Text
The visual method of bearing display is shown to be superior in nearly all
respects except for its relative ineffectiveness at very low signal-to-noise
ratios.  (Science or engineering abstract, formal literature, English






Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Goldman, S., Lepage, W. R., Cahn, C. R. and Brown, J. S.Author Text
Progress Report No. 1, Contract AF 28(099)-238, 1 June to 1 September
1950, Department of Electrical Engineering, Syracuse University, Syracuse,
NY, 1 September 1950.
Source Text
Keyword Text
During the period covered by this report, work was started along several lines
to develop general methods  of separating direction finding signals.  Progress
is reported on the following methods of approach:  (a) Algebraic solution when
the directional characteristic is  idealized into a quantized pattern; (b) the
method of moments applied to the separation of two signals;   modifying the
harmonic components of the antenna pattern in a comb filter, thereby
artificially sharpening the pattern and increasing the possible resolution; (d)
synthesizing selected harmonic components of the pattern of two signals by
combining corresponding harmonics from local signal sources of adjustable
amplitude and phase.  (a)  When the directional characteristic of the antenna
is idealized into a step-like pattern, algebraic methods can be used to
separate signal components.  In the simplest case, it was found possible to
separate any number of signals.  In more complicated cases, a formal
solution can in general be found, but we have so far been unable to make it
simple enough for use in practice.  (b)  A method of moments has been
derived which makes it possible to determine the magnitude and direction of
the individual signals from the shape of the combined signal when only two
signals are present and there is no noise.  When noise is present, it has the
effect of being a spurious signal and limits the signal resolution of the system.
 An analysis is given to show to what extent the amount of noise limits the
minimum angular separation.     As the pattern of a direction-finding antenna
is rotated in space, in the presence of a received signal, a periodic function is
generated.  The narrower the pulse the more slowly converging is its Fourier
series representation.  It is theoretically possible to obtain and modify the
components of the series obtained from a given pulse, accentuating the
higher frequencies, to make it approximate the series of a narrower pulse.  If
these modified components are then recombined, a narrower pulse is
obtained.  The limit of pulse narrowing that is possible in this way is
determined by noise, because of the large amount of amplification needed to
bring up the high-frequency components.  (d)  It can be shown that if the first
and second harmonic amplitudes and phase positions are known, when there
are two superimposed signals, it is possible to compute the space positions
and strengths of these to signals.  Knowledge of the pattern shape for a
Abstract Text
single signal is employed in such a calculation.   The possibility of
automatically carrying out the solution by an electrical system is considered.
(Abstract taken from authors' summary, technical report, English language,





Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Goldman, S., Lepage, W. R., Cahn, C. R. and Brown, J. S.Author Text
Progress Report No. 1, Contract AF 28(099)-238, 1 June to 1 September
1950, Department of Electrical Engineering, Syracuse University, Syracuse,
NY, 1 September 1950.
Source Text
Keyword Text
During the period covered by this report, work was started along several lines
to develop general methods  of separating direction finding signals.  Progress
is reported on the following methods of approach:  (a) Algebraic solution when
the directional characteristic is  idealized into a quantized pattern; (b) the
method of moments applied to the separation of two signals;   modifying the
harmonic components of the antenna pattern in a comb filter, thereby
artificially sharpening the pattern and increasing the possible resolution; (d)
synthesizing selected harmonic components of the pattern of two signals by
combining corresponding harmonics from local signal sources of adjustable
amplitude and phase.  (a)  When the directional characteristic of the antenna
is idealized into a step-like pattern, algebraic methods can be used to
separate signal components.  In the simplest case, it was found possible to
separate any number of signals.  In more complicated cases, a formal
solution can in general be found, but we have so far been unable to make it
simple enough for use in practice.  (b)  A method of moments has been
derived which makes it possible to determine the magnitude and direction of
the individual signals from the shape of the combined signal when only two
signals are present and there is no noise.  When noise is present, it has the
effect of being a spurious signal and limits the signal resolution of the system.
 An analysis is given to show to what extent the amount of noise limits the
minimum angular separation.     As the pattern of a direction-finding antenna
is rotated in space, in the presence of a received signal, a periodic function is
generated.  The narrower the pulse the more slowly converging is its Fourier
series representation.  It is theoretically possible to obtain and modify the
components of the series obtained from a given pulse, accentuating the
higher frequencies, to make it approximate the series of a narrower pulse.  If
these modified components are then recombined, a narrower pulse is
obtained.  The limit of pulse narrowing that is possible in this way is
determined by noise, because of the large amount of amplification needed to
bring up the high-frequency components.  (d)  It can be shown that if the first
and second harmonic amplitudes and phase positions are known, when there
are two superimposed signals, it is possible to compute the space positions
and strengths of these to signals.  Knowledge of the pattern shape for a
Abstract Text
single signal is employed in such a calculation.   The possibility of
automatically carrying out the solution by an electrical system is considered.
(Abstract taken from authors' summary, technical report, English language,





Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Goldman, S., Lepage, W. R., et al.Author Text
Institute of Industrial Research, Syracuse U., Progress rept. no. 1, 1 June-1
September 1950, TIP No. R3969.
Source Text
Keyword Text
Various methods are discussed for improving signal resolution in D/F
systems.  Algebraic methods are considered for the simple cases in
separating signal components when the directional characteristics of the
antenna is idealized into a step-like pattern.  A method of moments was
derived which permits the determination of the magnitude and direction of the
signals from the shape of the combined signal when only 2 signals and no
noise are present.  The limiting aspects of noise on the minimum angular
separation were analyzed.  Modifications were applied to the harmonic
components of the antenna pattern in a comb filter, thereby artificially
sharpening the pattern and increasing the possible resolution.  The space
positions and strengths of 2 superimposed signals can be computed if the
first and second harmonic amplitudes and phase positions are known.  The
pattern shape for a single signal was employed in the calculation.  The
possibility of automatically carrying out the solution by an electrical system is
considered.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Impedance Transformation in Folded DipolesTitle Text
Guertler, R.Author Text
Proc. IRE, vol. 38, pp. 1042-1047; September 1950.Source Text
Keyword Text
Reprint of article appearing in Proc. IRE (Australia), vol. 10, pp. 95-100; April
1949.  See Abstract No. 3019.  (Written for this publication by Southwest
Research, formal literature, English language/Australian abstract, document














ABSTRACT NO. 1:  The paper describes some tests to determine how the
accuracy of a bearing taken on an aural-null rotating H-Adcock direction-finder
depends on the width of the minimum and on the receiver output noise-level.
The results pertain to bearings taken on a steady tone-modulated signal by
an experienced observer working under good conditions.  They indicate that
bearings taken under these conditions will have standard deviation of between
1/40 and 1/20 of the arc of silence except for very small arcs, even when the
bearings are derived from very few oscillations of the antenna system.
Accuracy is improved if the number of complete oscillations is greater than
about five.  Accuracy is degraded if the angle through which the antenna is
swung is increased to improve the quality of the signal at the limits of the
swing.  Differences of at least two to one in the standard deviation of observed
bearings may occur between different observers, and with one observer at
different times.  Compared with these changes, any changes due to the use
of different receiver output noise-levels are considered to be small.
ABSTRACT NO. 2:  Tests to determine how accuracy of bearing taken on
aural-null rotating H-Adcock direction finder depends on width of minimum and
on receiver output noise level.  (Abstract No. 1 - Source of abstract, Abstract
No. 2 - Science or engineering abstract, formal literature, English






Electromagnetic Waves and Radiating SystemsTitle Text
Jordan, E. C.Author Text




Chapter 16 provides an investigation of ground wave, space wave, and surface
wave propagation.  Above citation represents 1st of several printings of the
book at later dates.  (Written for this publication by Southwest Research,







A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Lepage, W. R.Author Text
Progress Report No. 9, Contract W 28-099 ac-458, 15 June 1950 to 15
September 1950, Department of Electrical Engineering, Syracuse University,
Syracuse, NY, 15 September 1950.
Source Text
Keyword Text
One of the two main tasks of the project is to obtain a comprehensive set of
field patterns, in three dimensions, for a Wullenweber array of 8 wavelengths
diameter at the center frequency.  A number of theoretical patterns were
presented in report No. 8.  The computation of these patterns on a desk
calculator is so time  consuming that this program has been scheduled for
completion at the Harvard University Computation Laboratory.  The necessary
primary data for the computation of the remaining patterns of the survey has
been forwarded to Harvard.  The results are not expected to be available until
the appearance of progress report No. 11.  The experimental part of the
pattern survey, on the array described in report No. 8, has been delayed
because the insulating mounts used at the feed points of the elements had to
be changed.  In their original form, they presented too great an impedance
discontinuity.  These mounts have been changed to a more acceptable form
and the array is ready for test.  Impedance measurements have been made
on the revised folded monopole.  Measurements have also been taken to
determine the mutual impedance between adjacent elements of the array.
Information about the mutual coupling between elements is important
because the phase of excitation varies from element to element.  It is
therefore to be expected that coupling between elements will affect the phase
of excitation of each element.  A practical theoretical analysis of this situation
has been obtained.  Construction of the commutator continues.  The rotor is
complete and work is being done on the stator.  A detail drawing of the entire
commutator is included in this report.  (Abstract taken from author's






Impulsive Radio Interference and Reduction MethodsTitle Text
Newman, M. M.Author Text
Proc. NEC, Vol. VI, p. 238; 25-27 September 1950.Source Text
Keyword Text
Impulsive interference excitation in a receiver greatly increases the duration of
the original disturbance, so that removing or limiting the disturbance within the
receiver after the first circuits have been "impulse-excited" results in
considerable loss of signal carrier as well.  However by removing the
interference before it reaches the receiver a very much smaller portion of the
signal carrier is lost and a very much greater number of disturbances can be
tolerated than with any scheme of limiting within the receiver.  (Author's







The Poynting Vector in the IonosphereTitle Text
Scott, J. C. W.Author Text
Proc. IRE, vol. 38, pp. 1057-1068; September 1950.Source Text
Keyword Text
The equations of motion of ionospheric electrons in the field of plane
electromagnetic waves subject to the frictional force of collision and to the
force of the earth's magnetic field are developed in a form permitting graphical
calculation of the wave polarization.  The complex Poynting vector is then
calculated in terms of the polarization, the complex refractive index, and a
third functional related to the forward tilt of the electric vector.  Graphical
integration is used to obtain curves representing the direction of energy flow
for the ordinary and extraordinary modes, in a parabolic distribution of
ionization for fixed values of geomagnetic latitude, collision frequency, and
wave frequency for the case of vertical wave propagation.  When collision is
taken into account, the deflection has a small westward component for both
ordinary and extraordinary modes.  At zero collision frequency the deflections
are in the vertical plane of the earth's field; the ordinary mode bending towards
the poles and the extraordinary mode towards the equator.  The normal
ionization gradient with latitude, together with diurnal expansion and
contraction of the ionized region, can explain the diurnal variation in the Fx - f0
critical frequency difference as due to the diurnal variation in the total path
deflection.  (Science or engineering abstract, formal literature, English






An Antenna AnalyzerTitle Text
Todd, A. C.Author Text
Electronics, vol. 23, pp. 82-87; September 1950.Source Text
Keyword Text
Multi-element parallel arrays alone are studied.  The instrument described will
handle up to 5 elements, the pattern being presented on a crt screen in polar
or rectangular co-ordinates and the parameters set by 16 dials controlling
poteniometers and selsyn transformers.  Analysis shows that the normal
expression for the radiation pattern of such an array, with arbitrary spacing,
phasing, and loading for each element, can be transformed into the sum of a
sinusoidal voltage, representing the contribution of the reference element, and
a series of phase-modulated voltages representing the other elements.  A 100
kc/s crystal-oscillator source, after frequency-tripling twice, is used to provide
these voltages, but those corresponding to elements other than the reference
element are phase-modulated up to ±100º at 60 c/s before frequency-
multiplication.  Phase modulation is effected, and controlled by potentiometer
and selsyn settings, in a clipper-differentiator circuit following a sawtooth
oscillator driven from the 100 kc/s source.  The output level of each channel is
adjusted in accordance with the corresponding element length X current figure
and all 5 outputs are fed in series to the crt indicator unit.  Good agreement is
shown between a calculated pattern and the crt presentation.  (Author's







Direction Finder Data Transmission SystemTitle Text
Allison, J. L.Author Text
Federal Telecommunication Labs., Inc., Interim engineering rept. no. 1, July-
September 1950, TIP No. R4522; October 1950.
Source Text
Keyword Text
Development was started on equipment for coding, transmitting, and decoding
D/F bearing and quality information from several D/F stations to a plotting
center by means of binary digital methods.  A type-291 D/F is being prepared
for tests to study the correlation between bearing accuracy and received
signal characteristics.  A decoder is being considered to transform from
binary digits directly to 400-c phase.  The form of digital data was not
determined, but a tentative form using 2 modulation tones for each digit
appears suitable.  A diagram is included of the quality decoding circuit.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






CONSOL, A Radio Aid to Navigation, a Brief Description of Its Use, with
Details of the Service and Cover Provided by Existing Stations
Title Text
AnonymousAuthor Text




Report covers Navigational aids and Radio Beacons of Great Britain and MCA
P 59; S.O. Code Nos. 22-180-0-50, 2nd Edition (Science or engineering
abstract, technical report including miscellaneous government published






Antenna Research and DevelopmentTitle Text
AnonymousAuthor Text
Antenna Lab., Ohio State U. Research Foundation, Final engineering rept.,
Vol. 2, 1 October 1949-30 September 1950, Contract W33-038-ac-16520, TIP
No. U17062; 1 October 1950.
Source Text
Keyword Text
An automatic equiphase contour plotter utilizing a hybrid tee was developed
for rapidly and accurately determining phase contours.  A constant-phase
reference signal enters the series arm of the tee; the received signal enters
the parallel arm.  The error voltage produced in the tee output due to the
phase difference in the reference and received signals drives a servo system
through a balancing potentiometer.  The servo system positions the receiving
probe to receive a signal which balances the error voltage.  The recorder pen,
which is mechanically coupled to the probe, records the equiphase contours
as the test antenna rotates.  The use of 2 helixes in a cylindrical wave guide
for phase shifting was investigated.  Lossy material (space cloth) in this
device reduced amplitude variations and increased phase accuracy without
introducing prohibitive loss of power.  The device may be used over a 20%
frequency band with a phase accuracy within ±14.5º.  A low-pass filter was
designed for use with the dual frequency modulation equipment.  The
demodulated output for the dual modulation scheme was shown to be
obtained only from even-powered terms.  A polynomial approximation of a
crystal curve indicated the device follows the square law only in the lower
region of the operating range.  The dual modulation method was shown to
indicate the magnitude of an error due to spurious reflections, but its use is
limited to cases where the reflected signal is small compared to the direct
signal.  Workable models of the phase comparator and the loop-type
directional couplers for the panoramic impedance plotter were constructed.
The use of design procedures and formulas was shown to be feasible for
determining the geometry of a radiating system consisting of a dipole in free
space or in the presence of a reflector; optimum impedance characteristics
can be obtained.  Wave-analyzer installations were replaced with selective
amplifiers.  A method is shown for extending the dynamic range of instrument
diodes by employing servo choppers as synchronous mechanical rectifiers.
Application to the efficiency-measuring instrumentation demonstrated the
superiority for the method.  A method of stabilizing the decibel field-strength
recorder is described.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






On Sommerfeld's Surface WaveTitle Text
Bouwkamp, C. J.Author Text
The Physical Review, vol. 80, no. 2, pp. 294-, 15 October 1950.Source Text
Keyword Text





The Theory of Receiving AerialsTitle Text
Grosskopf, J.Author Text
Frequenz, vol. 4, pp. 249-261; October 1950.Source Text
Keyword Text
The limits of applicability of transmission-line theory to nonrectilinear antenna
arrangements are discussed, and theory is developed for circular and rhombic
receiving antennas with non-stationary current distribution.  Even for frame
antennas of small size, slight departures from previously accepted theory
manifest themselves as a dipole effect.  Other common nonrectilinear
arrangements, in particular asymmetrical ones, are also considered.
(Science or engineering abstract, formal literature, German language/abstract,






A New Basis for the Analysis of Radio Navigation and Detection SystemsTitle Text
Harvey, N. L.Author Text
Sylvania Technologist, vol. 3, pp. 15-18; October 1950.Source Text
Keyword Text
Certain developments in the theory of information transmission are applied to
radiolocation systems.  A brief explanation is given of the basic principles that
(a) the transmission and receiver bandwidths are mutually independent
system parameters, (b) the system resolution is the Fourier transform of the
power spectrum, and (c) the type of modulation used to generate the
spectrum is unimportant.  (Source of abstract unknown, technical report
including miscellaneous government published material, English






Asymmetrically Drive Antennas and the Sleeve DipoleTitle Text
King, R.Author Text
Proc. IRE., vol. 38, no. 10, pp. 1154-1164; October 1950.Source Text
Keyword Text
ABSTRACT NO. 1:  General expressions for impedance and current
distribution of asymmetrically drive, cylindrical aerials are derived from an
integral equation, which is solved by the method of successive
approximations.  An approximation for the impedance is obtained  which
involves a series combination of the known impedances of symmetrically drive
aerials.  Impedance and current distribution of a cylindrical 3λ/4 aerial, driven
λ/4 from one end, are evaluated and its wide-band properties are discussed.
Expressions for the impedance and current distribution of a sleeve dipole are
readily obtained from the foregoing, since the sleeve dipole with its image is
equivalent to two superposed asymmetrically drive aerials.  Impedance and
current distribution are determined for a 3λ/4 sleeve dipole above a conducting
plane, when it is driven λ/4 from the plane:  its wideband properties are much
superior to those of a simple dipole.  ABSTRACT NO. 2:  The problem of
determining the distribution of current in and the impedance of a cylindrical
aerial asymmetrically driven by a discontinuity in scalar potential is
formulated.  An integral equation is derived and solved by the method of
successive approximation to obtain general expressions for the current and
the impedance.  A simple approximate expression for the impedance of the
asymmetrically driven aerial involving a series combination of the known
impedances of symmetrically driven aerials is obtained.  The impedance and
the distribution of current for a cylindrical aerial of length 3λ0/4 driven λ0/4 from
one end are evaluated.  The broad-band properties are discussed.  Since the
sleeve dipole with its image is equivalent to a superposition of two
asymmetrically drive aerials, expressions for the impedance and distribution
of current are obtained readily from the current distribution of the
asymmetrically driven aerial.  Both quantities are determined for a sleeve
dipole of overall length 3λ0/4 over a conducting plane driven λ0/4 from the
plane.  It is shown that this aerial has broad-band properties very superior to
those of a conventional dipole.  (Abstract No. 1 - Source of abstract unknown,
Abstract No. 2 - Author's abstract, formal literature, English language/USA






Ground Portable Radio Direction FinderTitle Text
Lee, D., and Diehl, E. J.Author Text
Melpar, Inc., Interim engineering rept. 1-30 September 1950, TIP No. R4165.
See also ASTIA AD 46549; 16 October 1950.
Source Text
Keyword Text
A lightweight HF direction finder of the aural null type is being developed for
use by search and rescue parties.  A 36-in.-square loop for the mock-up
antenna assembly was made of 3/8-in.-diameter Al tubing.  Its measured Q
was 35 at 12 mc, increasing to over 300 at 4.5 mc.  Preliminary
measurements on a breadboard 2 mc IF unit, comprising 3 stages of IF
amplification and a second detector, indicated that the circuitry will meet
requirements.  The audio power output specification can be met by using 1
Raytheon QF-721 pentode.  Calculations of loop performance indicated that
the sensitivity specification can be met at 490 kc where the voltage induced is
the smallest.  Gain control specifications can be met by varying the screen
voltages of the first and third IF stages.  (Science or engineering abstract,
technical report including miscellaneous government published material,
English language/USA abstract, document not available, report.  See






Effect of a Circular Groundplane on Antenna RadiationTitle Text
Leitner, A., and Spence, R. D.Author Text
Jour. Appl. Phys., vol. 21, pp. 1001-1006; October 1950.Source Text
Keyword Text
The field of a vertical λ/4 antenna above a circular conducting disk of zero
thickness is calculated theoretically by use of the wave functions for the
oblate spheroid.  Assuming a sinusoidal current distribution in the antenna,
calculations are made of the currents in the ground plane, the radiation
resistance and the radiation pattern of the system for various values of the
ground plane radius.  These results are applied to a study of the field
distortion due to finite ground planes.  (Source of abstract unknown, formal






The Computation of Great-Circle Bearings and DistancesTitle Text
Millington, G.Author Text
Marconi Rev., vol. 13, no. 98, pp. 89-101; 3rd quarter; 1950.Source Text
Keyword Text
ABSTRACT NO. 1:  To avoid the necessity of using seven-figure logarithms to
obtain four-figure accuracy when using the standard formulas, trigonometrical
transformations are used, a simplified rule of signs is adopted and the
resulting computation is presented in a standard tabular form.  ABSTRACT
NO. 2:  General equations are presented for the great circle bearing and
distance to any point on the earth from any other point.  These equations
have been used as the basis of a computer program at SwRI using the WIZ
language for a GE 225 computer for bearings and distances from the D/F
sites at Southwest Research Institute in San Antonio.  ABSTRACT NO. 3:
The standard formulae for the computation of great circle bearings and
distances are subject to small difference difficulties necessitating under some
conditions the use of seven figure logarithms to obtain four figure accuracy.
This trouble is overcome by trigonometrical transformations, so that the
accuracy of the tables does not need to be higher than that of the final
answer.  At the same time, the rule of signs associated with the formulae is
simplified and embodied in a standard table used for the computation of any
given case.  It is shown that the transformed equations degenerate directly to
the simple projection formulae for short distances where the effect of the
earth's curvature is negligible.  (Abstract No. 1 - Science or engineering
abstract, Abstract No. 2 - Written for this publication by Southwest Research,
Abstract No. 3 - Author's abstract, trade journal, English language/abstract,






The Development of the Aircraft Automatic Radio CompassTitle Text
Moon, J. H.Author Text
Jour. Inst. Nav., vol. 3, pp. 393-403; October 1950.Source Text
Keyword Text
Major problems encountered in the development of airborne D/F equipment
are reviewed, and a description is given of the latest electrical and mechanical
improvements evolved to provide fast-moving aircraft with instantaneous
position indication.  Various ways of using the information provided by the
direction finder are discussed, and questions of calibration and ultimate
accuracy are considered.  (Source of abstract unknown, formal literature,










Proc. IRE, vol. 38, p. 1354; November 1950.Source Text
Keyword Text
The Fourier integral theorem is applied to derive an expression for the
reflection coefficient at the sending and of an inhomogeneous transmission
line when the receiving end is matched.  The method can be applied to
acoustic waves.  (Source of abstract, formal literature, English language/USA






A Study of the Horizontal Irregularities of the IonosphereTitle Text
Briggs, B. H. and Phillips, G. J.Author Text




The theory of diffraction by a random screen developed by Booker, Ratcliffe
and Shinn is presented in a convenient form for practical application in
ionospheric experiments.  It is shown that measurements of correlation of the
fading of the reflected wave observed at spaced receiving points can be used
to find the extent of the angular spreading of the downcoming wave.
Histograms are given to show the frequency of occurrence of different degrees
of angular spreading observed during a series of experiments using pulse
transmissions at vertical incidence.  For a frequency of 2.4 Mc/s, it is most
common to find that the downcoming wave has an angular spread such that
the amplitude falls to half value at an angle of 5 degrees for regions E and F.
For region F observed on 4.8 Mc/s., the corresponding value is 2.5 degrees.
There is no evidence for any pronounced seasonal or diurnal variations.







Ground Portable Radio Direction FinderTitle Text
Diehl, E. J.Author Text




Temperature-coefficient measurements on samples of the series-19 Radio
Condenser Co. variable-tuning capacitor indicate that the 0.08% frequency-
stability specification can be achieved with proper temperature compensation
of the oscillator coils.  The measured frequency distribution of the standard
plate tuning capacitor was fairly linear, permitting a desirable dial calibration
with little frequency crowding at the center.  The loop transformer gain and
carrier field strength required for a 6-db. S/N ratio were calculated at 3 and
6.83 mc.  These calculations indicated the S/N specification can be met
throughout the 490- to 12-mc. range with results marginal at 490 kc.  The
packaged wideband IF crystal filter met selectivity specifications down to the
57-db. attenuation response.  At 60 db., the bandwidth was approximately 11
kc.; 9 kc. was specified.  Tentative measurements on the narrowband IF
crystal filter indicated a marginal bandwidth at the 60-db. response.  (Science
or engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Bearing and Range Accuracy Obtained by Tracking Simulated  Targets
with the Unaided Joystick --Marker Control Mechanism  on the
Experimental Target Designation Equipment
Title Text
Gebhard, J. W.Author Text
Technical Report:  Report SPECDEVCEN-166-1-118, 4 pages; November,
1950.  Author's Association:  Johns Hopkins University, Psychological Lab.,
Baltimore, Md.
Source Text
tracking, accuracy, target acquisition, display
systems,  direction finding, range finding, performance
(human), errors,  human engineering
Keyword Text
The report presents the findings of an experiment designed to  appraise the
accuracy with which an operator can manually  track a moving target by
means of an electronic marker  controlled by a joystick. Conclusions: (a) The
average bearing  error made in operating the ETDE under a number of
conditions  of course, speed, range, S/N ratio, and sweep rate is 1.22
degrees. (b) The average range error under the same conditions  is 0.34
miles. In addition, the operators offered the opinion  that it was easier to track
fast targets than slow ones.  They  felt that more damping was needed in the






Application of Liouville's Approximation to the Blind Navigation
Problem
Title Text
Gilvarry, J. J.Author Text
Jour. Appl. Phys., vol. 21, pp. 1195-1196; November 1950.Source Text
Keyword Text
An earlier paper is referenced (Jour. Appl. Phys., vol. 21, pp. 753-761; August
1950) where the differential equation is considered which determines the
position of a vehicle from dynamical measurements of the non-gravitational
acceleration be made internally.  Three linear approximations to the
gravitational field g(r) of the earth, which lead to explicit solutions of this
equation, are considered and their limitations are discussed.  An interval-wise
solution (linear continuation) for trajectories of extended range is described,
which is based on such linear approximations and has definite advantages in
this application.  The theory is applied to the trajectory of the German A10
vehicle.  (Science or engineering abstract, formal literature, English






Surface Waves and their Application to Transmission LinesTitle Text
Goubau, G.Author Text
Jour. Apple. Physics, vol. 21, pp. 1119-1128, November 1950.Source Text
Keyword Text
The applicability of non-radiating surface waves for transmission lines is
investigated.  Two types of waves are considered.  The first one, originally
studied by A. Sommerfeld, is guided by a cylindrical conductor of finite
conductivity.  Although this wave type has (under comparable conditions)
much lower attenuation than the waves in coaxial cables or rigid waveguides,
its practical application is restricted by the fact that the extension of the field
is very large.  Efficient excitation and undisturbed propagation of this wave
mode are feasible only for v.h.f.  The other wave type considered has not been
treated in the literature.  It is guided by a conductor which is coated with a
dielectric layer or the surface of which is otherwise modified; for example, by
being threaded.  The field of this wave type has a structure similar to that of
Sommerfeld's wave, but the extension of the field can be controlled by the
surface modification.  Thus low-loss transmission lines on the basis of this
wave type become feasible for frequencies above 100 megacycles.  The
information necessary for the design of such lines is given and the agreement
between the theoretically expected transmission losses and the measured
transmission losses is checked.  (Author's abstract, formal literature, English






Instantaneous Direction FindingTitle Text
Jones, J. R.Author Text
Electronic Eng. (England), vol. 22, pp. 481-482; November 1950.Source Text
Keyword Text
ABSTRACT NO. 1:  A historical account of the development of direction-
finding equipment using cathode-ray tubes, with descriptions of a pre-war and
a wartime model.  ABSTRACT NO. 2:  Development of modern cathode ray
apparatus providing automatic indication of distant signal source; novel
features of compact, versatile naval version; photographs.  (Abstract No. 1
and 2 - Science or engineering abstract, trade journal, English






Direction Finder Recorder and Storage FacilitiesTitle Text
Richardson, A. G.Author Text
Federal Telecommunications Laboratories, Inc., Interim engineering report
nos. 1 and 3; September-November 1950, TIP No. R4418.
Source Text
Keyword Text
An experimental model of a direction-finder recorder and storage facilities are
being developed to receive signals from direction-finding apparatus employing
a rotated-cardioid antenna pattern which delivers a sine-wave reference signal
of a phase corresponding to the azimuthal position of the antenna pattern and
a substantially sinusoidal receiver output voltage whose phase is a function of
the direction of arrival of the signal.  These signals may lie between 30 and
150 cps, depending on the particular direction-finding system.  The recorder is
to compare the phases of the 2 signals, convert them into decimal figures,
and then record them on paper with time and calendar-date information.
(Science or engineering abstract, technical report including miscellaneous







Surface-Wave Transmission LineTitle Text
Rust, N. M.Author Text
Wireless Engineer, vol. 27, no. 325/236, p. 270, October/November 1950.Source Text
Keyword Text
Sir,--Your Editorial in the July number has been read with great interest, and
has led to experimental work being carried out upon Surface Wave
Transmission.  This experimental work reveals clearly that the effect of the
dielectric coating is not to improve the transmission properties of the wire in
between the launching and collecting horns, as perhaps might be inferred
from your Editorial, but to reduce the launching and collecting losses at the
horns.  This is completely in accord with the curves given in Fig. 4 of the
Editorial.  These show an increase in transmission losses along the wire as
the dielectric thickness is increased, as evidenced by the rising curves
marked Li and Le (error).  The curve L , on the other hand, which defines the
launching and collecting losses for the particular horns used, falls as the
thickness is increased, with the result that the total transmission loss is a
minimum with a dielectric coating.  It would seem to be obvious,  therefore,
that the part played by the dielectric coating is merely to concentrate the
electric field near the horns and thus with a given size of hors, to obtain an
improved overall effect.  There is sufficient experimental evidence to show that
the correct procedure, to obtain minimum losses in any given system, using
Surface Wave Transmission, is to use bare wire between the terminal
devices, and correctly to design the latter by properly shaping the metal
horns, and/or using tapered dielectric loading on the parts of the conductor
which come within the field of the horns.  (letter to editor, trade journal or






Radio Compass AN/ARN-17(XA-1)Title Text
Schulman, J. R., and Diehl, E. J.Author Text
Melpar, Inc., Interim engineering rept. 17 August-October 1950, TIP No.
U14392; 14 November 1950.
Source Text
Keyword Text
Redesign of the modulator stage provided additional gain, a gain variation of
2:1 over the entire frequency range, and good balance.  The loop sensitivity
over band 4 was 30 µv./m.  The use of a parallel-T feed-back network in the
loop-control circuits provided better compass operation and reduced the effect
of modulation on the incoming signal.  The IF rejection specification was met
through the use of a high-Q trap in the RF-tube plate circuit.  An increase in
the over-all gain of the receiver is required for bands 1 and 3.  Higher circuit
Q's and a more remote cutoff tube should enable the cross-modulation
specification to be met.  The use of 400-c. power would aid in packaging,
maintenance, and reliability of operation.  Repackaging of the RF unit is
required for satisfactory servicing and operation reliability.  Repackaging
suggestions are included.  (Science or engineering abstract, technical report
including miscellaneous government published material, English
language/USA abstract, document not available, progress report.  See






An Automatic Antenna-Tuning UnitTitle Text
True, V.Author Text




An antenna-tuning system has been designed to match automatically the
input impedance of a 35-foot whip antenna to a 50-ohm coaxial transmission
line over the frequency range of 2 to 18 Mc.  This unit has been designed
specifically to operate with a Naval Communication Transmitter, type TCK
(400-watt output), but the design is such that it is applicable to a wide variety
of automatic impedance-matching problems with only minor variations.  A
satisfactory solution to the technical problems peculiar to such a system has
been attained.  Detailed consideration was limited to those components
designed especially to fill the requirements of this problem.  It is concluded
that the principal limitations of the range of application of this system are of
physical nature, such as the maximum tuning ranges and voltage ratings
available in continuously variable capacitors and inductors.  (Science or
engineering abstract, technical report including miscellaneous government







A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Gates, R. F. and Lepage, W. R.Author Text
Progress Report No. 10, Contract W 28-099 ac-458, 15 September 1950 to
15 December 1950, Department of Electrical Engineering, Syracuse
University, Syracuse, NY, 15 December 1950.
Source Text
Keyword Text
The experimental array was put into operation.  Several patterns were taken
and these indicated large phasing errors.  Before the phasing errors could be
corrected, winter weather set in.  An indoor array is in the process of being
constructed so that the phasing errors can be studied and corrected during
the winter months.  Dismantling of the experimental array began as soon as
cold weather commenced.  In so doing, it was discovered that the connection
of the RF-63U cable to the individual monopoles was poor mechanically.  A
new method of connecting the monopoles to the cables has been devised.
The effect of mutual impedance on the phasing of the array is being studied
as time permits.  Damage to the experimental array by the combined effects
of the windstorm of November 25 and a recent snow storm is considerable.
Rebuilding of the array will commence this winter.  During the winter, the
array will be prefabricated, using aluminum to replace the previous wood
construction.  A photograph of the damage is shown in Figure 1-1.  (Abstract






Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Goldman, S., Lepage, W. R., Cahn, C. R. and Brown, J. S.Author Text
Progress Report No. 2, Contract AF 28(099)-238, 1 September to 1
December 1950, Department of Electrical Engineering, Syracuse University,
Syracuse, NY, 1 December 1950.
Source Text
Keyword Text
The solution for the separation of the incoming signals based on a
quantization of the overall response pattern has been continued.  After
obtaining a solution in terms of some rather large determinants which would
be tedious to evaluate in practice, it was noted that determinants of the same
form gave solution to a linear network problem.  Accordingly, it was decided
to build electrical networks as analogue computers to solve problems of this
type.  Three types of such analogue computers were analyzed, and the two
which seemed most likely to be practical were tried.  The general idea of
these computers was to apply current sources to the network corresponding
to the observed response values, and to read the input signals which would
give this set of responses as the voltages at appropriate points.  One of the
computers built was based upon a reactance network.  This gave good results
for simple equivalent directional response patterns.  Its accuracy became
rather poor, however, for more complicated directional patterns.  Analysis
indicated that this was due to poor circuit Q.  The other network which was
built and studied extensively was a D.C. resistance network.  This gave good
results, but it required extensive manual adjustments during operation.
Analysis and experimental work on analogue computers is continuing.  The
possibility of obtaining new methods of approach by using analogies to
telescopic and spectroscopic methods was investigated.  It turned out that
the problems involved were not analogous, except in aspects in which the
same methods were already in use in antenna work.  The possibility of
separating two signals by operating on the Fourier components of the
received signal was discussed in the first report.  It was pointed out that the
success of such a scheme will depend on the development of a comb filter
with extremely narrow pass bands to minimize noise.  Investigations since
then have been directed toward means of attaining selective circuits of
extremely high Q with adequate stability.  Circuits of the required Qs are
known.  They can be made by using either positive or negative feedback with
suitable R-C or R-L-C networks.  These known circuits have been analyzed,
and the results tabulated.  From the study so far conducted there seems to
be little difference so far as stability or attainable Q is concerned.  In all
cases, the stability of passive circuit elements is the governing factor.  A
Abstract Text
choice of  the system to be used resolves itself essentially to a compromise
between circuits employing R-L-C elements and those employing R-C
elements only.  The former are more easily adjusted, but it is difficult to attain
coils of high Q and constant values of L for low-frequency operation.  The
latter uses the relatively more stable R-C elements, but good performance
requires the simultaneous adjustment of many elements.  The first report
contains the partial theoretical development of a device for separating two
signals, by synthesizing, from local signal sources, the harmonic
components of the composite signal.  This development has been continued
to the point where the relationships among the various parameters are known.
 These relationships have been simplified under the assumption of small
deviations of the synthetic components from their proper values.  (Abstract





Theory of Collinear AntennasTitle Text
King. R.Author Text
Jour. Appl. Phys., vol. 21, pp. 1232-1251; December 1950.Source Text
Keyword Text
The analysis of a system of collinear antennas is practicable only if the
transmission lines feeding the system are in the neutral plane of the
electromagnetic field.  Two cases are considered:  a single center-driven unit,
(a) with two symmetrical collinear parasitic elements, and (b) with the outer
elements driven from the center unit by means of phase-reversing stubs.
Approximate expressions are obtained for the currents and for the mutual and
self impedance of the elements.  The particular case of λ/2 dipoles is treated
in detail.  The advantages of the collinear array with phase-reversing stubs as
compared with arrays in which each element is center driven are discussed.
(Science or engineering abstract, formal literature, English language/USA






Distance-Measuring Equipment for Civil AircraftTitle Text
Lindsay, D. G., Blom, J. P., and Gilchrist, J. D.Author Text
Proc. IRE (Australia), vol. 11, pp. 307-315; December 1950.Source Text
Keyword Text
A description of the development of a ground-beacon interrogator-responder
system.  Requirements and circuitry are outlined.  Beacon reply pulses are
delayed by 12.4 µs and actuate a locking system in the aircraft, which
requires 3 to 5 successive correct pulses to operate.  Range is displayed by
meter.  (Source of abstract unknown, formal literature, English






Radio Direction Finder System AnalyzerTitle Text
Myers, J. J.Author Text
Electrical Engineering Research Lab., U. of Illinois, Technical rept. no. 12, TIP
No. U15505; 1 December 1950.
Source Text
Keyword Text
In order to evaluate a large number of radio direction finder systems, an
analyzer was developed which feeds a 175-kc. voltage to the input of the D/F
equipment (exclusive of its collector system).  A second voltage can be
applied which corresponds to a second interfering signal from the same
source by different path.  The phase of the second voltage may be varied to
simulate a difference in direction of the interfering signal relative to the desired
signal.  The 2 channels are connected through 20 pairs of phase shifters and
amplitude controls to give the effect of a given array of antenna elements.  The
circuits, construction, adjustments, calibration, and use of the analyzer are
described.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Direction of Arrival of Ionospheric Radio WavesTitle Text
Ross, W.Author Text
Nature, vol. 166, no. 4233, pp. 1011-1014; 16 December 1950.Source Text
Keyword Text
Early experiments on medium wavelengths; extension to shorter wavelengths;
indirect evidence of ionospheric tilts; recent measurements of ionospheric
tilts; studies of fading.  (Science or engineering abstract, formal literature,






Proceedings of the Conference on Ionospheric Research (June 1959)Title Text
Underhill, B. B. And Donaldson, R. J. Jr., (Editors)Author Text
Geophysical research papers, no. 7, DDC No. AD 638 153, December 1950.Source Text
Keyword Text
This paper comprises the technical proceedings of the Conference on
Ionospheric Research, sponsored jointly by the Geophysical Research
Directorate of the Air Force Cambridge Research Laboratories (then known as
the Cambridge Field Station) and the Electrical Engineering Department of the
Pennsylvania State College.  The Conference was held on June 27-29, 1949,
at State College, Pennsylvania.  These Proceedings, which were issued in a
limited number previously, include all papers presented at the Conference,
although four articles appear in abstract form.  Summaries of various informal
symposia and meetings and a list of the registrants are also included.  The
Conference on Ionospheric Research was conceived by the Electromagnetic
Propagation Laboratory of the Geophysical Research Directorate and was
subsequently planned and executed through the cooperative efforts of the
Geophysical Research Directorate and the Pennsylvania State College.  It
was inspired by a realization that a scientific conference devoted exclusively
to a vigorous discussion of problems relating to the ionosphere and the upper
atmosphere would provide an effective stimulus to ionospheric research.  A
meeting of this type was necessary to bring researchers abreast of the latest
developments and theories, some of which had but recently been released
from their wartime cloak of security.  The following papers were given:  "Effect
of the D-Ionospheric Layer on Very Low Frequency Radio Waves",
WOLFGANG PFISTER; "Ionospheric Research in the U.S. Air Force," N. C.
GERSON; "Ionospheric Research at the Pennsylvania State College,"
BRADFORD B. UNDERHILL; "Oblique-Incidence Propagation Work at the
Central Radio Propagation Laboratory," RICHARD SILBERSTEIN; "The
Production of Fading by an Irregular Ionosphere (abstract)," J. A. RATCLIFFE;
"Summary of Conference," A. H. WAYNICK; "Summary of Meeting on
Mathematical Problems in Ionospheric Research," N. C. GERSON.  (Author's
abstract written for purposes of this publication by Southwest Research







Evaluation of 3000-MC Search and Direction-Finding AntennaTitle Text
Wilson, L. W.Author Text




Free-space patterns of the antenna were obtained over a microwave path 400-
ft. long and 35 ft. above a ground plane.  The transmitting antenna was fixed;
the antenna under test, functioning as a receiving antenna, was rotated in
both azimuth and elevation.  A DBM direction-finding antenna mount
converted to rotate slowly (2.4 rpm) was placed in the regular antenna-testing
mount.  Horizontal-plane patterns were taken with the vertical axis of rotation
tilted 0, 5, 10, 15, and 20º from the vertical.  Vertical-plane patterns were
taken at 0º azimuth, which would correspond with the beam axis if there were
no beam deviation.  Signals were demodulated by a bolometer element and
fed into a recording system.  The free-space patterns showed a wide pattern
variation with polarization and frequency.  No usable pattern existed at many
frequencies and polarizations.  (Science or engineering abstract, technical
report including miscellaneous government published material, English










Fernmeldetech. Z., vol. 3, pp. 454-458; December 1950.Source Text
Keyword Text
Shows how the driving-point voltage standing-wave ratio of an aerial, which
behaves like a series LCR circuit with constant parameters, can be reduced
from 2.6 to 1.4 over a band equivalent to a ±45º phase angle for the aerial
alone, by shunting a simple parallel LC circuit across the aerial terminals, and
to 1.2 by combined parallel LC across the original terminals and series LC in
series with the input.  A corresponding method is applicable to the inverse
aerial characteristics, and it is shown how to allow for frequency-dependent
parameters in practical dipole aerials.  (Science or engineering abstract,






The Loop-Dipole AnalogTitle Text
Clapp, F.D. and Masuda, H.Author Text
Technical Report:  10 pages; 16 July 1950.  Authors' Association:  California
University, Electronics Research Lab., Berkeley, California.
Source Text
antenna radiation patterns, slot antennas, design,
determination, direction, finding, NTISDODXD
Keyword Text





Report of the Radio Research Board with the Report of the Director of
Radio Research for the Year 1950
Title Text
AnonymousAuthor Text




The study of the direction of arrival of waves received after reflection at the
ionosphere has been continued during 1950, using pulsed transmissions and
the phase-comparison receiving technique described in the report for 1948.
One of the main purposes of the work is to obtain a quantitative appreciation
of the limitations imposed on the accuracy of high-frequency direction-finding
measurements by deviations arising in the ionosphere.  Observations have
been made on transmissions from Fraserburgh, Aberdeenshire, over a
distance of 695 km and also on directions of arrival at nearly normal
incidence, from a nearby transmitter.  Most of the measurements have been
made under daytime conditions at frequencies between 3.5 and 15 Mc/s, but
some night-time experiments have also been made, using frequencies down
to 2.5 Mc/s.  (Abstract taken from introduction, author unknown, formal






Diversity Effects in Spaced-Aerial Reception of Ionospheric WavesTitle Text
Bramley, E. N.Author Text
JIEE, vol. 98, part III, pp. 19-25, 1951.Source Text
Keyword Text
A theory is given of the diversity effects produced in spaced aerials by
incident waves having a distribution in direction of arrival.  The general case of
a continuous coplanar distribution of rays with random phase is considered,
and when this distribution is narrow and symmetrical, it is shown how its
extent can be estimated from observations of either the amplitudes or the
phase difference of the signals in the spaced aerials.  The case of a strong
steady signal superimposed on the center of the continuous distribution is
also analyzed and the results are obtained in terms of a parameter which may
be called the signal/noise ratio.  It is shown how, by making measurements of
the diversity effect in both amplitude and phase, both this ratio and the
angular spread of the continuous distribution can be obtained.  Some daytime
measurements at nearly vertical incidence have been made on first-order
ionospheric reflections at frequencies between 4 and 7 Mc/s, and it is found
that the diversity effects observed are most satisfactorily explained in terms of
a steady "signal" (or specularly reflected component) superimposed on a
"noise" background (composed of the continuous angular distribution due to
diffractive reflection).  Values of signal/noise ratio of about two or three  have
been obtained, with a noise background which has an angular spread with
standard deviation of about 1 degree.  (Abstract taken from author's summary,






Valve and Circuit Noise--A Survey of Existing Knowledge and
Outstanding Problems
Title Text
Burgess, R. E., Houlding, N., Macdonald, D. K. C., Moxon, L. A., Nicoll,
G. R., and Ryle, M.
Author Text
Department of Scientific and Industrial Research; Radio Research Special
Report No. 20, London, His Majesty's stationery Office, 1951.
Source Text
Keyword Text
It is well known that the satisfactory reception of radio signals, whether these
are for communication, broadcasting or other purposes, depends to a major
extent upon the receiving installation being free from the effects of electrical or
radio noise.   With the extensive increase of radio applications in recent
years, the subject of radio noise has assumed enhanced importance as one
in which fundamental research is now urgently required.  This field of radio
noise was not, however, treated in a previous publication entitled "The
Fundamental Research Problems of Telecommunications," in which a wide
survey was made of existing knowledge, leading to a statement of the various
problems which appeared to require attention in order that various aspects of
telecommunications may be developed in the future.  The present report is
intended to supplement this publication in an important part of the field of
radio noise.  A previous report (No. 15) in this series, published in 1947,
comprised a critical survey of the available literature on radio noise of all types
affecting reception in the frequency range 1-30 Mc/s.  Although some
reference was made to the background noise which originates either in the
circuits of the receiver itself, or as a result of thermal fluctuation currents in
the surroundings of the receiving aerial, this earlier report was concerned for
the most part with the types of naturally occurring noise known as cosmic
and atmospheric respectively.  The present report extends and amplifies this
survey in the part of the field in which the radio noise originates in the
spontaneous electrical fluctuations in valves and circuit elements.  Particular
attention is devoted to the fundamental physical processes involved and to the
manner in which they determine the intensity and spectral distribution of the
noise.  It is noted that in many fields the state of knowledge is far from
complete, due partly to inadequate experimental data and partly to
unsatisfactory theory.  The topics which particularly call for further
investigation are outlined at the end of each section of the survey.  A
bibliography which has been selected to include only authoritative and
significant contributions to the subject is given at the end of the report.
(Abstract taken from Foreword by R. L. Smith-Rose, formal literature, English






The Theory of Position FindingTitle Text
Daniels, H. E.Author Text
J. Royal Statistical Soc., London, vol. B13, pp. 186-207, 1951.Source Text
Keyword Text
The position of an object on the earth's surface is usually estimated from
observed position lines which would pass through the true position if free from
error.  The statistical aspects of this problem are discussed.  Alternative
systems of point and region estimation are considered, graphical procedures
for least squares estimation are described, and methods are given for the
estimation of variance and bias of position lines from accumulated data.
(Abstract from author's summary, formal literature, English language,






Radio Direction-Finding and Navigational Aids (Some Reports on
German Work Issued in 1944-45)
Title Text
Department of Scientific and Industrial ResearchAuthor Text
Radio Research Special Report No. 21, London:  His Majesty's Stationery
Office.  See also Department of Commerce PB105763; 1951.
Source Text
Keyword Text
ABSTRACT NO. 1:  Translations of nine hitherto unpublished direction finding
papers by German experts.  The nine papers and their abstracts are as
follows:  Paper No. 1, "Fundamental Problems of Direction-Finding and Range-
Finding (Distance Measurement)," by PAUL VON HANDEL.  The question as
to the limit of accuracy of direction-finding is a question of the physics of wave
propagation as to whether the waves pass via the great circle planes of the
earth and how accurately they do this, i.e., how much do the waves deviate
from the great circle.  General remarks are made concerning loops, Adcocks,
wide base systems, multipath errors and transit time measurements.  It is
concluded that direction measurements and distance measurements are
based on the measurement of phases.  The limits of accuracy depend upon
substantial differences in physical factors and measuring technique, but it
appears that the same degree of accuracy is attained in both methods.
Distance measurements with impulses via the ionosphere and over
considerable ranges still requires a considerable amount of research work in
order to arrive at a clear basis.  Impulse methods afford distinct advantages
on account of the greater freedom from jamming and increased power.  Work
is therefore in progress to develop impulse methods for the measurement not
only of distances but also of angles.  Paper No. 2, "Considerations of the
Physical Limits for the Possible Methods of Navigations with Ground Waves,"
by WOLFGANG PFISTER.  Detailed remarks and experimental results on the
accuracy of measurements on ground waves for direction finding and ranging.
Includes wide base measurements and time elapsed measurements.  Paper
No. 3, "Receiving and Direction-Finding Installations with Beamed
Characteristic (Sector D/F Installations)," by HERMANN JANNSEN.  The
Naval requirement for obtaining the bearing, in addition to the reception, of
extremely weak transmitters has led to the development of direction-finding
installations with directional aerial systems.  These installations can be used
at choice either for highly sensitive reception or for ascertaining the bearing of
very weak transmitters, for which purpose both maximum and minimum
direction finding methods are possible.  The considerable lateral steepness of
the D/F zero position renders such installations eminently suitable for the
exclusion of interfering transmitters.  After a brief explanation of the
Abstract Text
requirements which the installations have to meet, the various possible lines
of development are indicated, followed by a description of the construction
and mode of operation of various types of such installations.  The first sector
D/F installation constructed for the Navy, the "Guben" long wire sector D/F
installation, operates on the phase-shifter principle.  With it, it is possible to
take a bearing in a sector of ±20º.  As already mentioned above, the sector is
fixed by the width of the directional characteristic of one directional aerial.
The installation was constructed for a wave range of 100 to 200 m.  By its
means, it was possible to observe bearings on transmitters having a
(calculated) field strength of about 2 X 10-9 volt/m with a minimum width of 4º.
The wave range of 100 to 200 m is, as well-known, very difficult to receive
during  the daytime, since then there is only one incident ground wave of very
low intensity.  Because of its vertical polarization direction, this can be very
well received with long wire aerials, which at the same time combine the
advantages of unidirectional reception and good wide band properties.  The
disadvantages of dissymmetry of the D/F polar diagram and of the elevation
error inherent in the "Guben" installation, the forerunner of the "Wullenwever,"
have been practically eliminated in the latter by the use of a circular aerial
group.  The installation has uniformly rotatable, symmetrical polar diagram, as
if peculiar to mechanically rotatable linear groups.  The elevation error lies
within a few tenths of a degree and therefore does not cause any disturbance,
since the D/F errors caused by disturbances in the ionosphere are much
greater.  The utilizable D/F sector can be extended to 360º.  The installation
is built for a wave range of 20 to 40 m, but the first experimental results
showed that operation within a wave range of 15 to 50 m is quite possible.
There are two types of Wullenwever installation, one with single circuit
compensator erected at Frickingen by the Entwicklungsinstitut für
Nachrichtenmittel Konstaz and one with a Stenzel sine compensator built by
Telefunken.  Paper No. 4, "Possibilities and Limitations of Direction-Finding
with Sky Waves," by WILHELM CRONE.  The following remarks refer solely
to direction-finding systems, transit time measurements will be left entirely
out of consideration.  The natural limit of a direction determination is given for
the inaccuracy of the propagation of the waves on the path from transmitter to
receiver.  It is important to know this limit because in its turn, it limits the
expenditure involved in the construction of the measuring apparatus.  It is the
object of all methods of measurement to attain this natural limit.  In what
follows I shall endeavour to show to what degree the apparatus hitherto
employed satisfies this condition, and by what steps it is possible to increase
the accuracy of measurement.  It has in fact been possible to develop
measuring apparatus which is free from instrument errors to a greater extent
than hithertor, although at the price of a greater expenditure.  By means of
such a measuring device we have obtained information in the course of
lengthy and systematic observations, so that we are now able to give a
relatively clear picture of the magnitude of the actual deviations of short waves
from the great circle, of the character of such deviations and of their variation,
both daily and seasonal.  I will consider the various factors which are involved
in the direction determination of sky waves.  In the course of their propagation
via the ionosphere, short waves are subjected to a number of influences, the
presence of which presents some difficulty in the exact determination of
direction.  The essential points are polarization, angle of elevation and the
existence of multiple propagation paths.  We should also include in the latter
the scattered radiation of energy from the surroundings of the measuring
system.  Paper No. 5, "The Results of Measurements Made on the 2-Base
"Komet" Installation at Ismaning," by R. WEBER.  A report is made of the
results of measurements carried, out with a simplified 2-Base "Komet"
installation over the range Ismaning near Munich to Kölby in Denmark.  The
object of the measurements was to show whether the accuracy in the
azimuth determination of the 2-Base method agreed with the results obtained
from earlier measurements on the I-Base method.  Paper No. 6, "Radio
Navigation by the Short-Wave Transit Time Method," by DR. W. DIEMINGER.
 Of the two possible methods of position finding by means of wireless waves,
only the determination of direction (direction-finding) has been employed to
any considerable extent in the region of short waves.  The difficulties involved
and the results obtained have already been reported.  Of the other possible
method, that of determining position by measuring the time of transit of
electric waves from transmitter to receiver has certainly been tried
occasionally but has never been employed on a practical scale.  The following
is an account of the difficulties which oppose a general application of this
method and some possible methods of overcoming them.  Paper No. 7,
"Transit Time Difference Measurements with Sky Waves," by ANDREAS
MATTES.  A brief review will be given of the investigations made at the Air
Radio Research Institute at Oberpfaffenhofen with the object of elucidating the
possibility of navigation by means of the transit time difference measurements
of short-wave impulses.  Paper No. 8, "Measurements on Long and Very Long
Waves," by FRITZ VILBIG.  It is intended to elucidate the following problems
concerning long and very long waves:  (1) magnitude of the field strength
fluctuations as dependent upon frequency and propagation path, (2) variation
of field strength with time.  Daily and annual variation, (3) cause of field
strength fluctuates: polarization variation, phase influence or absorption effect,
(4) participation of the ground wave, (5) the connection between propagation
phenomena of long and very long waves to medium and transitional waves is
to be sought, in particular also with regard to the propagation interference
occurring.  Paper No. 9, "The Accuracy Attainable in Long-Range Navigation
with Very Long Waves and Short Waves, Employing the Hyperbolic and
Distance-Measuring Methods," by G. DESSAUER and DR. W. CRONE.  The
accuracy attainable is indicated, taking in consideration the propagation
conditions for very long waves.  The propagation conditions for short waves
are considered and the errors in distance measurement and hyperbola
methods are estimated.  Possibilities for the reduction of these errors are
discussed and a proposal is made for characterizing the angle of elevation by
special arrangements at the transmitter.  ABSTRACT NO. 2:  1. Radio waves -
 Measurements - Germany;  2. Radio direction finding - Wave lengths -
Germany;  3. Radio direction finders - Equipment - Germany;  4. Navigational
aids - Germany;  5. Komet (German radio installation);  6. Hyperbolic
functions - Germany; DSIR Rad R SR 21.  Papers forming this report are
translations of certain German reports captured in 1945.  Contents:  Paper
no. 1.  Fundamental problems of direction-finding and range-finding (distance
measurement), by PAUL VON HANDEL.  - Paper no. 2.  Considerations on
the physical limits for the possible methods of navigation with ground waves,
by WOLFGANG PFISTER.  - Paper no. 3. Receiving and direction-finding
installations with beamed characteristic (sector D/F installations), by
HERMANN JANNSEN.  - Paper no. 4.  Possibilities and limitations of
direction-finding with sky waves, by WILHELM CRONE.  - Paper no. 5.
Results of measurements made on the 2-base "Komet" installation at
Ismaning, by R. WEBER.  - Paper no. 6.  Radio navigation by the short-wave
transit time method, by W. DIEMINGER.  - Paper no. 7. Transit time
difference measurements with sky waves, by ANDREAS MATTES.  - Paper
no. 8.  Measurements on long and very long waves, by FRITZ VILBIG.  -
Paper no. 9.  The accuracy attainable in long-range navigation with very long
waves and short waves, employing the hyperbolic and distance-measuring
methods, by G. DESSAUER and DR. W. CRONE.  (Abstract No. 1 - Written
for this publication by Southwest Research, Abstract No. 2 - Science or
engineering abstract, technical report including miscellaneous government







Dolukhanov, M. P.Author Text
Gosud Izdatvo Literatury po Voprosam Sviazi i Radio, 1951.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, book,






An Investigation of Sudden Radio Fadeouts on a Frequency Near 2
Mc/Sec.
Title Text
Findlay, J. W.Author Text
J. Atmos. Terrest Phys., vol. 1, no. 5/6, pp. 367-75, 1951.Source Text
Keyword Text
The paper describes the changes of phase path of radio waves returned from
Region E of the ionosphere during radio fadeouts.  Observations of 105
fadeouts have been made on frequencies near 2 Mc/sec and it has been
possible to determine the collision frequency is of the order of 4 x 103 per sec
and corresponds to a height less than 101 km.  (Abstract source unknown,






The Phase and Group Paths of Radio Waves Returned from Region E of
the Ionosphere
Title Text
Findlay, J. W.Author Text
J. Atmos. Terrest. Phys., vol. 1, no. 5/6, pp. 353-66, 1951.Source Text
Keyword Text
Equipment is described which has been used to measure the changes of
phase path of radio waves of frequency 2.4 Mc/sec returned from Region E of
the ionosphere.  It is shown that the daily variation of phase path cannot be
explained quantitatively on the assumption that Region E behaves as a
simple CHAPMAN region, although there is qualitative agreement with the
theory.  The seasonal changes of noon values of the group path are studied
and found to disagree with those predicted for a CHAPMAN region.  Some
evidence for the existence of a solar tide in the height of Region E is given.







Direction Finders, Fundamentals and ApplicationsTitle Text
Gabler, H.Author Text
Deutsches Hydrographische Institut, Hamburg, Germany; 1951.  See also
Fermeldetech. Z., vol. 5, p. 43; January 1952.
Source Text
Keyword Text
A summarized treatment of the essentials of all the important theoretical and
technical problems of radio direction finding in ship navigation.  (Science or







The Radiation Resistance of a Small Horizontal Loop Antenna over a
Conducting Plane
Title Text
Powell, R. M.Author Text
Proc. NEC (Chicago), vol. 7, pp. 582-597; 1951.Source Text
Keyword Text
The radiation component of the resistance of small loop antennas is
measured at UHF by shielding the loop to prevent radiation, and substituting a
known or calculable load resistance for the series radiation resistance of the
loop.  Measurements in the range 300-400 mc are checked by an indirect
method.  The accuracy of the measurements is to within about ±5 per cent.
(Science or engineering abstract, formal literature, English language/USA






Electric Transmission LinesTitle Text
Skilling, H. H.Author Text
New York: McGraw-Hill Book Company; 1951.Source Text
Keyword Text
Excellent reference for development and Beverage antenna theory.  (Written
for this publication by Southwest Research, book, English language/USA






Survey of Radio-Frequency Transmission Lines and Wave GuidesTitle Text
Winlund, E. S.Author Text
Proceedings of the Radio Club of America, (11 West 42 Street, New York
City), vol. 28, no. 2, pp. 1-65; 1951.
Source Text
Keyword Text
This paper gives the essential technical data from various published material
on the principles of radio-frequency transmission lines and wave guides
appearing between 1919 and 1936 followed by a bibliography covering later
years.  During this time the art grew to a mature state.  The material was
prepared and presented as a seminar paper at the Massachusetts Institute of
Technology.  The original manuscript by Mr. Winlund was submitted to the
Radio Club for publication prior to World War II.  The Publication Committee
was hampered during the War, but when the pressure was relieved,
publication was resumed.  In the meantime many new references became
available and were included in the bibliography.  The editor received the
manuscript only one year ago.  Because of the delay a few additional remarks
summarizing the general trends in the development of transmission lines from
1937 to 1951 are provided at the end of the paper.  (Author's abstract and
Written for this publication by Southwest Research, formal literature, English
language/USA abstract, file number 626, contains 684 references including 29







Diversity Effects in Spaced-Aerial Reception of Ionospheric WavesTitle Text
Bramley, E. N.Author Text
J.I.E.E., vol. 98, pp. 19-25, January 1951.Source Text
Keyword Text
A theory is given of the diversity effects produced in spaced aerials by
incident waves having a distribution in direction of arrival.  The general case of
a continuous coplanar distribution of rays with random phase is considered,
and when this distribution is narrow and symmetrical it is shown how its
extent can be estimated from observations of either the amplitudes or the
phase difference of the signals in the spaced aerials.  The case of a strong
steady signal superimposed on the center of the continuous distribution is
also analyzed and the results are obtained in terms of a parameter which may
be called the signal/noise ratio.  It is shown how, by making measurements of
the diversity effect in both amplitude and phase, both this ratio and the
angular spread of the continuous distribution can be obtained.  Some daytime
measurements at nearly vertical incidence have been made on first-order
ionospheric reflections at frequencies between 4 and 7 Mc/s, and it is found
that the diversity effects observed are most satisfactorily explained in terms of
a steady "signal" (or specularly reflected component) superimposed on a
"noise" background (composed of the continuous angular distribution due to
diffractive reflection).  Values of signal/noise ratio of about two or three have
been obtained, with a noise background which has an angular spread with
standard deviation of about 1 degree.  (Abstract source unknown, formal






Ground Portable Radio DirectionTitle Text
Diehl, E. J.Author Text




Test and alignment procedures are outlined for the narrow-band crystal filter.
A graph is included of the narrow-band IF-crystal filter response resulting from
adjustment of the various parameters.  With 2 sections cascaded, the 6- and
60-db responses will be 300 and 760 c. respectively.  Additional work is
required on the packaging of the crystal filters especially pertaining to the
sealing problem.  Preliminary packaging of the IF amplifier was completed.
Satisfactory performance was obtained for gain, band-width, gain control,
AVC characteristics, and power requirements.  The audio-power output stage
employing a QF721 pentode tube was constructed and potted in the same
form factor as the crystal controlled BFO stage.  (Science or engineering
abstract, technical report including miscellaneous government published






On the Propagation of Electric Waves from a Horizontal Dipole over the
Surface of the Earth Sphere
Title Text
Nomura, Y.Author Text
Sci. Rep. Res. Inst. Tohoku Univ., Ser. B., vol. ½, pp. 25-49; January 1951.Source Text
Keyword Text
The electromagnetic field generated by a horizontal electric or magnetic
dipole on or over a finitely conducting spherical surface is considered, and
formulas for the magnitude of each of the spherical-coordinate components of
the electric and magnetic forces are obtained.  The field of the horizontal
dipole is calculated from that of the vertical dipole.  An approximate
expression based on optical ray theory is also given.  (Science or engineering







Automatic Target Positioning Unit, Model 1.Title Text
Schiemer, Edmund W.Author Text
Technical Report:  Report SPECDEVCEN-166-1-75,  2 pages; January, 1951.
 Author's Association:  Johns Hopkins University, Engineering Lab., Baltimore
Md.
Source Text
radar target position simulators, automatic,
potentiometers,  direction finding, range finding, TGS-1
Keyword Text
Tests made on the Automatic Target Positioning Unit, Model 1  proved that it
is capable of reproducing an hour-long course  with accuracies of better than
0.02 per cent of full scale on  range and plus or minus 0. 1 degree on bearing







Radio Compass AN/ARN-17 (XA-1)Title Text
Schulman, J. R.Author Text
Melpar, Inc., Interim engineering rept., TIP No. U16838; 17 October-16
December 1950.  See also TIP No. U14392, 2 January 1951.
Source Text
Keyword Text
Tests of the 100-c. R-107 loop motor at 400 c showed that -50ºC operation
was unsatisfactory; a 100-c vibrator and transformer circuit was incorporated
in the system because a 115-v 400 c and 26.5-vdc power system is being
used to reduce weight and space.  Repackaging of the RF assembly was
nearly completed.  The unit consists of plug-in trays with band-switch wafers
on each.  Tests of the 5899 RF pentode showed superior remote cut-off
characteristics; the tube is to be incorporated in the circuits.  (Science or
engineering abstract, technical report including miscellaneous government







Direction Finder Recorder and Storage FacilitiesTitle Text
Shaw, P. A.Author Text
Federal Telecommunications Labs., Inc., Interim engineering rept. nos. 4 and
5, December 1950-January 1951, TIP No. R4763; Contract AF 28(099)259.
Source Text
Keyword Text
This equipment is to receive signals from D/F apparatus employing a rotated-
cardioid antenna pattern.  The phases of the 2 signals are compared and
converted into decimal figures.  The values are recorded with time and
calendar date information on 5 rolls of tape instead of 1 wide chart.  The
printed rolls can be removed and replaced at each service period; fully printed
rolls can be removed from the mechanism and replaced without disturbing the
operation.  Investigation of the possibility of obtaining a time standard to
maintain an accuracy of 0.001% showed that a tuning fork frequency standard
must be employed.  To eliminate the possibility of time failures as a direct
result of loss of power, a Se rectifier is being used with provision for floating
batteries across the time-frequency-standard power supply for operation
during any period of loss of power.  Time stamps utilizing die-cast and brass
printing wheels are being compared to determine their relative durability and
printing quality.  A single servo system was selected for coding and printing.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Theoretical Calculation of the Input Impedances of Two Parallel AntennaeTitle Text
Uda, S., and Mushiake, Y.Author Text
Sci. Rep. Res., Inst. Tohoku Unv., Ser. B., vol. ½, pp. 91-104; January 1951.Source Text
Keyword Text
Hallen's method for the calculation of the impedance of a single antenna is
extended to a system of two linear antennas, and the results of numerical
calculations and their applications are given.  (Science or engineering







Development of Standardized Procedures for Defining the Requirements
of Aircrew Jobs in Terms of Testable Traits
Title Text
Wagner, R. F.Author Text




Objectives of this research, conducted under contract by the American
Institute for Research, were to define a practical group of job elements;
develop a procedure based on the critical-incident technique (TIP U7705),
which would permit persons with only elementary training in personnel
procedures to make the job analysis; and test the feasibility of the job-
analysis procedures.  Job elements were identified and defined on the basis
of job descriptions of typical aircrew specialties, data on relevant tests,
current training data, and critical-incident data.  Several preliminary field trials
were made to revise the elements prior to a large-scale trial.  During the latter,
887 interviews were conducted at 10 AFB's in the Strategic Air Command,
yielding a total of 9566 critical incidents.  A training course was given to the
interviewers, AF technicians who had little specific training in personnel work.
Similar results were obtained by the 2 independent teams, the correlation
between element frequencies being 0.93 for pilots, 0.91 for flight engineers,
and 0.97 for radar operators, the 3 specialties studied.  For each specialty,
the distribution of incidents among the job elements gave a distinctive pattern
of requirements.  Classifications made immediately as the incidents were
collected gave a pattern of element frequencies which corresponded closely
to those obtained when the same incidents were analyzed later.
Recommendations are made for statistically refining the job elements,
developing new aptitude measures to predict elements for which no
satisfactory tests are available, establishing a system of routine recording of
critical behaviors, and extending the procedure to other aircrew specialties.
(Science or engineering abstract, technical report including miscellaneous







Direction Finder Data Transmission SystemTitle Text
Allison, J. L.Author Text
Federal Telecommunication Labs., Interim engineering rept. No. 2, October-
November 1950.  TIP No. R4739; February 1951.
Source Text
Keyword Text
Esterline-Angus recorders were replaced by a method involving the taking of
motion pictures of the indications on test recording instruments while
bearings are being received.  A D/F station placed in operation has provision
to use a cardioid pattern and a propeller type of pattern from the same
antenna array.  Preliminary bearings are being taken on a type-291 D/F to
investigate correlations.  consideration was given to the sue of circular
progressive (CP) binaries to avoid detent locking of the coding wheel prior to
the transmission of the binary digit.  Since the receiving end of the
transmission system is to rotate to duplicate that at the transmitting end, the
CP binary system cannot be fed directly into the servo which orients the
output shaft.  A system is under study for transmitting azimuth information by
narrow-band frequency-shift carrier telegraph.  A fine and a course resolver are
employed at the transmitting and receiving ends.  The FTR 9-E-1, a
multichannel carrier-telegraph system is being considered for adaptation.  The
British Admiralty Signals Establishment was contacted for initiation of a
program concerning development in correlation of data relative to bearing
quality of signals.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Wireless in Warfare, 1885-1914Title Text
Bigelow, R. P.Author Text
United States Naval Institute Proceedings, vol. 77, no. 2; February 1951.Source Text
Keyword Text
The first man to send a message through the air without wires was Sir
Thomase Preece, in 1885.  Making use of the inductive properties of an
electric current, Preece and a friend set up two long parallel wires in a
pasture.  When an interrupted current was introduced in one wire, the other
wire, a thousand yards away, reacted in a similar manner.  What happened
was that as the current passed through one wire, it threw out an electric field,
which, traveling through the air to the other wire, produced an action in the
second wire similar to that which had started the field in the first wire.  As the
years passed, Preece improved his apparatus.  In the 1890's he was able to
transmit speech across Loch Ness (1-¼ miles) through his parallel wires.
The great difficulty with Preece's "wireless" was that it required such space.
The parallel wires each had to be greater than the distance to be spanned,
and were consequently unwieldy to handle.  Two years after Preece's first
successful transmission, Heinrich Hertz proved the theory of the
mathematician Maxwell:  that oscillation of a body containing current would
set up an electric field similar to that set up by Preece's long wires.  Hertz
proved this in the laboratory, transmitting the field a few feet, through the use
of two similar balls.  It remained for a young Italian, Guglielmo Marconi, to
make practical use of the discovery.  In 1894, on his father's estate in Italy,
Marconi succeeded in making a transmission, using the earth as one of his
poles and an antenna as the other.  Once Marconi had started, he explained
his operations with all possible speed.  Applying immediately for a British
patent, he carried his experiments to England, where by 1895 he had reached
the distance of a mile, and by 1899 had sent messages across the Channel.
Marconi quickly formed a company, which in ensuing years threatened to get
a strangle hold on the radio industry.  By 1901 Marconi had further improved
his equipment, so that on December 12th, as he sat in a little room in
Newfoundland, he heard faintly through the earphones three dots-S in Morse
code-sent by an assistant in England!  Wireless had crossed the Atlantic.
(Author's abstract, formal literature, English language/USA abstract,






Optimum Dimensions of a Stranded-Wire Loop Aerial for ReceptionTitle Text
Colombani, A.Author Text
Compt. Rend. Acad. Sci, (Pairs), vol. 232, pp. 708-709; 19 February 1951.Source Text
Keyword Text
Results of the study of hf resistance of a helical stranded-wire coil are
applied.  Under the optimum conditions, the rf resistance is twice the dc
resistance and is given by an expression independent of the nature of the
metal used.  The distributed capacitance decreases with the ratio of the
volume of coil metal to that of its receptacle; to keep this low the depth of
winding may be increased, with corresponding decrease of the length, making
the antenna a relatively flat coil of large mean diameter.  The signal noise ratio
is better for this form then for the antenna form.  (Science or engineering







Ground Portable Radio Direction FinderTitle Text
Diehl, E. J.Author Text




The potted power output stage was satisfactory when tested.  Use of a
polyester diisocyanate foam potting material appeared to be satisfactory and
saved 30% in the weight of the potted unit.  A 2-mc lattice-type crystal filter is
described in detail.  (Science or engineering abstract, technical report
including miscellaneous government published material, English







The Scattering of Radio WavesTitle Text
Dieminger, W.Author Text
Proc. Phys. Soc., vol. 64B, no. 374, part 2, pp. 142--58, February 1951.Source Text
Keyword Text
A review of the recent work on scattering draws attention to a number of
discrepancies in the interpretation of the data.  Most workers believe that the
scattering is due to clouds in the E layer.  The experiments described
indicate that there are several types of scattering phenomena.  It is concluded
that the most common source of scatter is the reflection of waves from
irregularities on the surface of the earth.  In this case, the wave path is from
the transmitter to F layer--earth--F layer and hence to receiver, i.e., is
analogous to a 2 x F reflection.  The characteristics of the different types of
scattering and their effects on the propagation of short waves are discussed.






An Investigation to Determine Whether the 'Three Antenna Method' of
Measuring Angle-of-Arrival of Radio Waves May Be Used as a Reliable
Means of Measuring the Elevation Angle of a Transmitter
Title Text
Gerhardt, J. R.Author Text
Electrical Engineering Research Lab., U. of Texas, Interim quarterly research
rept. no. 1, 1 December 1950-28 February 1951.  TIP No. U18928.
Source Text
Keyword Text
The effects on reliability of 0º to 6º elevation angles and the variation of
meteorological and ground conditions in the 1080- to 1150-mc band are being
investigated using pulse techniques and antennas with 8º -azimuth and 45º -
elevation beamwidths.  A modified 3-antenna method was X-band-tested over
a 2.5-mi overwater path.  Preliminary data indicated that the system
measures angles-of-arrival at X-band accurately to a few hundredths of a
degree.  The possible accuracy limits of the equipment at L-band frequencies
were studied theoretically.  The factors considered included the type of
reflecting surface, the degree of curvature of the phase front of the transmitted
beam, the angular separation between half-power points of the receiving
antennas, and the effects of refraction due to meteorological conditions.
Charts indicating refraction errors as functions of transmitter-to-receiver
distance for a number of horizontally stratified atmospheres are appended.
(Science or engineering abstract, technical report including miscellaneous







A Study of Atmospherics Direction Finding and RangingTitle Text
Kessler, W. J., and Smith, S. E.Author Text
Florida U. Engineering and Industrial Experiment Station, Interim rept. 1




Tests of the ground-pulse direction finder indicated that the general circuitry is
adequate for the visual suppression of displays due to ionospheric reflection.
A more complete instruction manual is desirable.  Installation and operating
instructions are given.  Modifications of the set are recommended.  Electrical
schematics of the ground-pulse direction finder are given.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Mutual Impedance of Parallel AerialsTitle Text
Medhurst, R. G., and Pool, S. D.Author Text
Wireless Eng., vol. 28, p. 67; February 1951.Source Text
theory, antennaKeyword Text
We have recently had to compute the mutual impedance between parallel non-
staggered half-wave dipoles over a range of spacing up to one wavelength.
Values of sine and cosine integrals were taken from the three volumes in the
W.P.A. series of mathematical tables.  These values cannot be compared
directly with such previous values as those of G. Barzilai ("Mutual Impedance
of Parallel Aerials," Wireless Engineer, 1948, vol. 25, p. 347), because of a
curious error that has found its way into many mutual impedance
calculations.  Taking the aerials as infinitely thin, the mutual impedance can
be expressed as R X F, where F is a complex function of the spacing,
involving sine and cosine integrals, and R equals (one over four pi) times the
square root of the permeability over the dielectric constant (permittivity) of the
medium surrounding the aerials.  Thence R = c*1E-09 ohms where c is the
velocity of light in cm/sec.  This gives R = 29.979 ohms, in vacuo, with an
error which will probably not exceed one unit in the last place.  In air the
correct value is about 29 971 at sea level (the values in the table are for
vacuo).  Now, it is usually considered sufficiently accurate to take R as 30
ohms.  This is in error by about 0.7 parts in 1,000.  Nevertheless, previous
computers have used this rough value to tabulate mutual impedances to
accuracies up to a hundred times better than is justified by the initial
approximation.  Schelkunoff, for example, gives 73 129 ohms as an 'accurate'
value of the self-resistance of a half-wave dipole.  This implies an error of not
more than a half a unit in the third place; i.e., of about 0.007 parts in 1,000.
The correct value to this number of decimal places is 73.078 in vacuo (73.059






Radio Compass AN/ARN-17(XA-1)Title Text
Schulman, J. R., and Diehl, E. J.Author Text




Fabrication, wiring, and repackaging of the receiver were completed.  The
receiver was tightly packed, but the rearrangement of parts allowed for easier
servicing and replacement of units.  The IF amplifier is plugged into the front
panel and held in place by screws.  The audio-output unit, crystal filter,
interstage crystal transformers, permeability tuner, and RF unit are mounted
on the back of the front panel.  The main chassis contains the remote tuner,
loop control circuit, tone oscillator, BFO, 26.5-vdc and 400-c power supply
components and the remote-controlled compass-antenna-loop relay.  Tests of
the 400-c hum in the first audio stage is being investigated.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Survey of Electronic Commutation MethodsTitle Text
Butts, R. S.Author Text
IRE Convention Record, March 1951.Source Text
Keyword Text
Several time-division systems of multichannel radio communication and
telemetering have been described in recent papers.  In this paper, a
comparative analysis is made of several methods of electronic commutation
of the signal sources.  The analysis is intended to provide a summary of
methods to aid the system designer in selecting the most applicable method
for a particular system.  The analysis includes such factors as speed,
sensitivity, cross talk, input power, size, and reliability.  Methods included
are:  thyratron and multi vibrator rings, binary-counter-driven matrices, delay
lines, polyphase transformers, Scott "T" transformers, and rotary beam tubes.
 (Author's abstract, formal literature, English language/USA abstract,






Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Cahn, C. R., and Le Page, W. R.Author Text
Institute of Industrial Research, Syracuse U., Progress rept. no. 3, 1
December 1950-1 March 1951, TIP No. R5784.
Source Text
Keyword Text
An analytical method of developed for solving the equations resulting from the
assumption of quantized antenna patterns requires the solution of a difference
equation obtained from the antenna pattern.  Solutions were obtained for
simple antenna patterns, but more complex patterns require a large amount of
computation.  Solutions become inaccurate when there are too many azimuth
positions.  Errors in the measured values of the antenna response are greatly
magnified in the calculated solution.  An analog computer suggested by the
difference-equation method was built and used for the simple patterns.  A
qualitative analysis based on information theory indicated that resolution
below the beamwidth of the pattern is difficult unless the very small high
harmonics of the antenna pattern are used.  Since noise will usually suppress
these small harmonics, resolution below the beamwidth will be difficult when
noise is present.  Analysis of a solution for only 2 incoming signals indicates
that in the presence of noise the effective minimum resolving distance is not
much less than the beamwidth.  The resolving distance can theoretically be
made very small if no noise is present.  (Science or engineering abstract,
technical report including miscellaneous government published material,
English language/USA abstract, document not available, progress report.






A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Gates, R. F. and Lepage, W. R.Author Text
Progress Report No. 10, Contract W 28-099 ac-458, 15 December 1950 to 15
March 1951, Department of Electrical Engineering, Syracuse University,
Syracuse, NY, 15 March 1951.
Source Text
Keyword Text
The attic array was completed and partial patterns taken in the study of the
phasing problem.  Adjustment of phasing was attempted in several ways, only
one of which gave desirable results.  Further theoretical studies of the phasing
problem indicate that the present method of feed to the array cannot give
proper phasing over as broad a band as desired.  In view of this, a program
has been initiated to develop a new feed system which will eliminate the
frequency sensitive effects.  Amplitude distribution measurements indicate
that the present method of tapering is not as good as hoped for and the new
feed system includes attenuators in the lines to provide the desired taper.  It
was discovered that considerable energy was finding its way under the ground
plane and causing stray currents on the feed cables.  An effective method of
reducing the stray currents was found.  The commutator is nearing
completion and is expected to be finished by the first of May.  The
experimental array is being rebuilt as material arrives, but the present
shortages have caused extremely slow delivery of some of the necessary
material.  Theoretical patterns have not as yet been completed by the Harvard
University Computation Laboratory.  (Abstract taken from authors' summary,






The Field Induced by an Oscillating Magnetic Dipole Outside a Semi-
Infinite Conductor
Title Text
Gordon, A. N.Author Text
Quar. J. Mech. Appl. Math., pp. 106-115; March 1951.Source Text
Keyword Text
Formulas are given for the external field produced by an oscillating magnetic
dipole located outside a uniform semi-infinite conductor.  The normal
component of the field induced by a circular alternating filament at the surface
of the conductor is also considered.  (Source of abstract unknown, formal






Moon Echoes and Transmission Through the IonosphereTitle Text
Kerr, F. J.Author Text
Proc. I.R.E., vol. 39, no. 3, pp. 230-42, March 1951.Source Text
Keyword Text
Moon echoes at a frequency of about 20 Mc have been studied, mainly to
obtain information on low-angle transmission through the ionosphere.  Using a
broadcast transmitter in its free time, with fixed aerial systems, thirty
experiments were carried out in just over a year, echoes being received in
twenty-four cases.  Experimental results have been compared with those to
be expected from an orthodox ray-theory treatment, and the following major
discrepancies were found:  (1) Observed echo intensities were well below
theoretical values.  (2) Minimum altitudes, at which echoes were first
detected, were unexpectedly high.  (3) Ray deviations of several degrees in a
vertical plane apparently occurred.  The anomalous values of echo intensities
and minimum altitudes for detection correlate closely with the critical
frequency of the F2 region, suggesting that the anomalies arose in that portion
of the ionosphere.  The cause may lie in departures from horizontal
stratification in the F region, or in failure of the ray-theory treatment at very
oblique incidence.  The received echoes showed two types of fading.  One
type was consistent with an ionospheric origin.  The second has been shown
to be due to the moon's liberation, effective reflection taking place over a large
proportion of the moon's surface.  This, together with the elongation of short
pulses on reflection, demonstrates that the moon is a "rough" reflector at this







Radiation from Resonant Quarter-Wave Transmission LinesTitle Text
Leslie, F. M.Author Text
Wireless Engr., vol. 28, pp. 70-72; March 1951.Source Text
Keyword Text
Measured values of the resonant input conductance at 100 Mc/s for three
different, balanced transmission lines a quarter-wavelength long are given, the
lines being located in either a metal box, or trough, or set at various heights
above a metal sheet.  (Source of abstract unknown, formal literature, English






The Behavior of Curved Uniform Lines at High FrequenciesTitle Text
Meinke, H. H.Author Text
Arch. elek t. Ubertragung, vol. 5, no. 3, pp. 106-112; March 1951.Source Text
Keyword Text
The case of a line bent into an arc of a circle is considered.  An equation is
derived giving the change of characteristic impedance introduced for a line of
arbitrary cross-section.  A formula giving a very close approximation is derived
for the coaxial line, and some other cross-sections are discussed.  The
effective length of the line is given by the circumference of a circle whose
radius is equal to the mean radius of curvature as particularly defined.  For the
sake of simplicity, the discussion is restricted to cases in which axial field
components may be neglected.  (Source of abstract unknown, formal






Low-Frequency Radio-Wave Propagation by the Ionosphere, with
Particular Reference to Long-Distance Navigation
Title Text
Williams, C.Author Text
Proc. IEE (London), Part III, vol. 98, pp. 81-99; Disc., pp. 99-103; March 1951.Source Text
Keyword Text
A discussion of radio-wave propagation in the 70-300 kc band, with particular
reference to the phase or time displacement of the received signal, due to the
ionosphere-reflected component.  Time-error curves are shown for typical
propagation conditions, both for day and night, and at various frequencies.
The characteristics of the error which occur are discussed, and the magnitude
of navigational errors arising therefrom are deduced, using suitable examples.
From phase and amplitude observations made with receivers in aircraft during
both day and night, the relative values of the ground-reflected and the
ionosphere-reflected wave components were obtained as a function of
distance from the transmitters.  The mean height deduced for the reflecting
layer is 70 km for daytime and 90 km at night, with corresponding oblique-
incidence reflection coefficients of 0.05 and 0.25.  Collation of data obtained
at fixed receiving points, using Consol, Decca, and Post Office position
indicator transmitters, shows that navigational accuracy is improved by
making the base-line distances as great as possible.  (Source of abstract







Impedance Characteristics of Thick CylindersTitle Text
Zisler, S.Author Text
Onde. Elect., vol. 31, pp. 133-143, March 1951.Source Text
Keyword Text
A theory is developed which is applicable to thick cylindrical aerials.  These
are considered as lengths of transmission line damped with a radiation loss.
The Z0 of this line is calculated as a function of the length to diameter radio
l/d.  The theory was confirmed experimentally.  Input impedance and
admittance are shown graphically for aerials of electrical lengths 90-180
degrees, and l/d of 2-50.  (Abstract by W. T. Blackband, formal literature,






Direction Finder Data Transmission SystemTitle Text
Allison, J. L.Author Text
Federal Telecommunication Labs., Inc., Interim engineering rept. no. 3,
January-March 1951, TIP No. R5023; April 1951.
Source Text
Keyword Text
A circuit using 2 HF D/F goniometers was devised to feed 2 D/F receivers
from 1 D/F array.  A CRT and the dials of several meters connected to
receiver no. 1 are photographed as an instantaneous bearing indication;
receiver no. 2 feeds an integrator which must integrate the bearings over an
appreciable time.  The servo system is designed to provide relatively little
damping when a new bearing causes a large change in the indication but
large dampling when there is a fluctuation of a few degrees around an average
value.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA







A Source of Error in Radio Phase Measuring SystemsTitle Text
Bateman, R., Florman, E. F., and Tait, A.Author Text
Proc. IRE, vol. 39, pp. 436-438; April 1951.Source Text
Keyword Text
When a mobile transmitter was moved between two points over different
particular paths around reradiating structures, the measured total phase
changes differed by 2πn radians, where n is an integer.  If reradiation from a
reflector is of the same order of magnitude as the radiation from an antenna,
analysis of the resultant field shows that singularities occur and each traverse
of a closed path around a point of singularity gives a total phase change of
360º.  (Source of abstract unknown, formal literature, English language/USA






Recent Work of the Radiophysics Division C.S.I.R.O.Title Text
Bowen, E. G.Author Text
Proc. IRE (Australia), vol. 12, pp. 99-108; April 1951.Source Text
Keyword Text
Developments in radio techniques for meteorology, astronomy, and
navigation, are described.  A digital computer has been designed and built by
the Division to deal with its internal computing requirements.  (Source of
abstract unknown, formal literature, English language/Australian abstract,






Factors Affecting Performance of Directional AntennasTitle Text
Cullam, Jr., A. E.Author Text
Broadcast News, no. 63, pp. 43-51; March/April 1951.Source Text
Keyword Text
The horizontal and vertical radiation patterns for various phase and space
relations of a two-element antenna show the distribution of the radiation
between sky and ground waves.  The influence of the shape and bonding of
the towers, guy layout, and insulation and ground screens on the radiation
pattern, is considered.  Methods of sampling the radiated fields are given.
(Science or engineering abstract, trade journal, English language/USA






Ground Portable Radio Direction FinderTitle Text
Diehl, E. J.Author Text




The general coil design of the RF section was completed.  Data are presented
for the sense antenna, loop antenna, oscillator, and RF coils.  The dial and
tuning mechanism is illustrated and described.  Crystal filter packaging was
redesigned, and the form factor of the filter units was changed in keeping with
the over-all packaging requirements.  (See also TIP R5239.)  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Ground Portable Radio Direction FinderTitle Text
Diehl, E. J.Author Text




Measurements on the 1E8 tube for the RF mixer stage showed that the signal
grid has little effect on total tube current and conversion gain.  For optimum
operation the total tube current was about 2 ma and the conversion gain,
including IF transformer losses, was 3.6.  With the RF grid biased to -1.5v,
the oscillator injection voltage required for maximum conversion gain was
reduced by a factor of 2, from about 19 to 8 vrms.  Measurements on a power
output stage showed that 2 Raytheon-type 5672 tubes connected in parallel
would directly replace a QF721 output tube at the expense of 40 ma more
filament power, high distortion, and greater driving voltage.  If 5672 tubes must
be used, the potted plug-in power output stages will be interchangeable
without modifications in the receiver wiring.  (Science or engineering abstract,
technical report including miscellaneous government published material,
English language/USA abstract, document not available, report.  See






Ground Portable Radio Direction FinderTitle Text
Eggerton, W. H., and Diehl, E. J.Author Text




Input and output transformers were designed for operation with the IF crystal
filters.  Tuned-circuit capacitors are contained within the cans and the coil
which is coupled to the filter is slug-tuned to permit an impedance match with
the filter.  Trimmers in the crystal filter are used for resonance tuning.  Power-
output units were assembled for potting with polyester diisocyanate foam.
The battery supply is to be attached to the rear of the receiver in a Fiberglass
container because of the questionable reliability of the Silvercels.  Small
lightweight heating units fueled by lighter fluid are being investigated to
determine if the heat output is sufficient to maintain the batteries above 0ºC.
Combustion of the vapors without flame provides heat at a rate controlled by
the 0 supply.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Direction Finding and Ranging on AtmosphericsTitle Text
Kessler, W. J., Zetrover, Ii, W. E., and OthersAuthor Text
Florida U. Engineering and Industrial Experiment Station, Final rept. 1
December 1940-31 November 1950, TIP No. U18293; 1 April 1951.
Source Text
Keyword Text
A single-station location technique based on the analysis of wave forms of
atmospherics was investigated.  Distance determination through
measurement of the time delay between the arrival of ground-propagated and
ionosphere-reflected components was only possible at night-time when
ionospheric absorption was sufficiently low; only about 2.7% of the wave
forms were suitable for time-interval measurements.  To avoid ambiguity in
distance determinations, either a prior knowledge of the reflecting region or
specification of the pulse order of ionospheric returns is necessary.  Although
the time-interval method does provide a great-circle distance to thunderstorm
areas and useful information on the electrical properties of the ionosphere in
the VLF range (10-20 kc), it is not regarded as a practical operational method.
 The ground-pulse direction finder (GPDF) operates on the ground wave alone
and eliminates errors due to abnormal polarization of the ionosphere reflected
components.  The fundamental principles and design considerations leading
to the development of a prototype GPDf are given.  Ten abstracts of papers
which relate to direction finding and ranging on atmospherics are presented.
Circuit diagrams of the GPDF components are included.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






A Description of the American Ground and Airborne Direction Finders
AN/CRD-6, AN/URD-4 and AN/ARA-25, for Use on the 400 MEGACYCLE
BAND
Title Text
Mackintosh, J. E.Author Text




The descriptions are based on data gathered during a visit to the US in
November and December, 1950.  It was recommended that RAF equipment
be produced similar to the AN/CRD-6.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Ultra-Short-Wave Direction-Finding Installation PV-1BTitle Text
Schoeberlein, W.Author Text
(Direction-Finding Installation at Kloten Airport); Bull. schweiz. elek trotech.
Ver., vol. 42, pp. 226-232; 7 April 1951.
Source Text
Keyword Text
ABSTRACT NO. 1:  Outline of the principles of operation and features of the
single-receiver automatic system in operation since 1949 [see 1078 of 1949
(Cleaver)].  Sources of error in the Adcock fixed-antenna system are briefly
discussed.  Remote indication introduces an error of not more than 1 percent.
 ABSTRACT NO. 2:  A review of the theory of the Adcock system, including
the angular and frequency dependence of octantal errors, is followed by an
illustrated description of the equipment at Kloten.  C.R.T. display is provided
the N-S aerial output being modulated at 5 kc/s and the E-W at 6 kc/s before
passing through a common receiver, which is followed by separate phase-
sensitive detectors.  The instrument error does not exceed 2º over 116-135
Mc/s.  (Abstract No. 1 and 2 - Source of abstract unknown, formal literature,






Preliminary Report on Fixed Gunnery Slide Film Deflection  Trainer (3-C-
9)
Title Text
Spence, Kenneth W.Author Text
Report SPECDEVCEN-57-1-2, 2 pages; April, 1951.  Author's Association:
Iowa State University, Iowa City.
Source Text
learning, gunnery trainers, training films, deflection,
still  projectors, transfer of training, direction
finding
Keyword Text
The investigation was concerned with the following problems:  (1) Analysis of
the factors involved in the learning process  on a single film. (2) The effect of
limiting the time interval  of firing. (3) The nature and extent of transfer of
training  effects from the first film to a second film. (4) The accuracy  of the






The Effect of a Grounded Slab on the Radiation from a Line SourceTitle Text
Tai, C. T.Author Text
Jour. Appl. Phys., vol. 22, pp. 405-414; April 1951.Source Text
Keyword Text
A method of investigation based on Fourier transforms is used.  The principal
part of the electric field above the dielectric slab can be found either by
evaluating the resultant contour integral, using the saddle-point method of
integration, or by evaluating the integral containing the tangential H field along
the interface.  The radiation pattern of the principal field is identical with the
field resulting from a direct and a reflected ray, as derived from geometrical
optics.  When the slab is thick enough to support wave propagation, in
addition to the space wave, a surface wave appears in the neighborhood of the
interface; the latter attenuates rapidly as the distance from the interface
increases.  The deformation of the path of integration corresponding to
different angles of observation is displayed graphically.  (Science or
engineering abstract, formal literature, English language/USA abstract,






The Sleeve AntennaTitle Text
Taylor, J.Author Text
Cruft Laboratory of Harvard University, Technical Report No. 128, TIP No.
U18886; 20 April 1951.
Source Text
Keyword Text
In the investigation of the center-driven antenna several theoretical approaches
to the problem and many experimental techniques were developed.  It is the
purpose of this research to apply some of these methods to a more
complicated structure.  Two structures slightly more complicated than the
center-driven dipole which have not been thoroughly investigated up to the
present are the sleeve antenna and the asymmetrically driven antenna.  The
asymmetrically driven antenna, while no more complicated than the sleeve
antenna from a theoretical point of view, has a serious disadvantage from the
experimental standpoint.  This is due to the fact that the structure possesses
no neutral plane of symmetry so that the transmission line to the antenna
always forms a major part of the radiating system unless the antenna is
driven by an internal generator.  On the other hand, the sleeve antenna,
although it contains two driven points, is symmetrically fed.  Therefore, the
transmission line to it can be put in a neutral plane, or the structure can be
cut in half and mounted over an image plane.  For this reason the sleeve
antenna was chosen for the subject of the present investigation.  The sleeve
antenna has many practical applications so that a study of the electrical
properties of the structure is justifiable on this ground alone.  Mechanically, it
is a very simple structure and can be ruggedly constructed without any
interference with its electrical characteristics.  It has an advantage over the
center-drive dipole in that there are two lengths (total length and sleeve length)
and two radii which can be used as design parameters.  In addition, the
section of transmission line formed by the sleeve and inner conductor can be
used as an impedanced transformer to obtain a better match between the
antenna and the transmission line.  These five parameters permit the design
of sleeve antennas with broadband impedance characteristics.  The
discussion of the sleeve dipole falls into four parts.  In Part 2 the problem is
treated theoretically by a variational principle and the Ritz method is applied
to obtain approximate solutions to both the input impedance and the
distribution of current on the structure.  Part 3 contains a detailed description
of the measuring apparatus and a discussion of the methods of
measurement.  Part 4, experimental data are discussed, and Part 5 contains
a comparison of the theoretical and the experimental results.  (Author's
abstract,  technical report including miscellaneous government published
Abstract Text





Radio on the AirwaysTitle Text
AnonymousAuthor Text
Wireless World, vol. 57, pp. 199-202; May 1951.Source Text
Keyword Text
A general description of mf omnidirectional beacons and radio ranges, and
also vhf marker beacons, are used on the main air routes in Great Britain.
The beacons and radio ranges, operating in the 200 to 400 kc band, provide
airway entrance markers and 4-direction course indication, respectively.
Position information is given by the vertically radiating vhf marker system.
(Science or engineering abstract, formal literature, English language/abstract,






Tropospheric Propagation Charts for 30, 400, and 600 MegacyclesTitle Text
Blum, Marvin and Rice, PhilipAuthor Text
NBS Project 1406-34-6803, NBS Report No. 1007, National Bureau of
Standards, Direction Finding Laboratory, Washington, D.C., 10 May 1951.
Source Text
Keyword Text
Propagation charts are given showing the time distribution of received radio
field strengths as a function of distance, for various frequencies and
transmitting antenna heights, assuming a receiving antenna height of 30 feet.






Geometrical Representation of the Polarization of Plane Electromagnetic
Waves
Title Text
Deschamps, G. A.Author Text
Proc. I.R.E., vol. 39, pp. 540-544, May 1951.Source Text
Keyword Text
This is part II of a multiple authorship paper, "Techniques for Handling
Elliptically Polarized Waves with Special Reference to Antennas," Proc.
I.R.E., vol. 39, p. 533, May 1951, wherein methods are described for
representing the elliptical polarization of waves in forms especially convenient
for use with elliptically polarized transmitting and receiving antennas.  In part I
of this paper, V. H. Rumsey shows how an ordinary impedance chart (Carter
or Smith) may be used for representation of elliptical polarization.  The
description of elliptical polarization involves a statement about the relative
amplitudes and phases of a pair of vibrating quantities, and this is also what
is involved in impedance.  Consequently, the whole apparatus of impedance
may be neatly adapted for representation of elliptical polarization.  In part II,
G. A. Deschamps recalls and applies a method of H. Poincaré for
representing elliptically polarized light waves.  Latitude and longitude on a
sphere are used to represent the shape and orientation of the ellipse.  A
suitable map-projection of the Poincaré sphere then leads to the
representation of elliptical polarization on an impedance chart described in
part I.  It has already been shown by G. Sinclair that the usual concept of
"equivalent length" becomes complex for an elliptically polarized antenna, and
in part II of this paper, Deschamps shows how to introduce a real equivalent
length for such antennas.  In part III, M. L. Keles presents a rather
comprehensive theory of elliptical polarization in terms of a three-dimensional
vector each of whose components is a phaser.  The algebra of such complex
vectors facilitates the mathematical handling of elliptical polarization.  In part
IV, J. I. Bohnert described measuring techniques for elliptically polarized
antennas. (Author's abstract written for purposes of this publication by







A Helix TheoremTitle Text
Draus, J. D.Author Text
Proc. I.R.E., vol. 39, p. 568, May 1951.Source Text
Keyword Text
The end-fire circularly polarized radiation of a helix with circumference of the
order of a wavelength persists with but little change in directivity and gain
through a frequency band of 2:1.  This is particularly so for helices of pitch
angles between 10-15 degrees.  This results from a natural adjustment of the
phase velocity to approximately the value required at each frequency for
maximum directivity.  (Abstract by W. T. Blackband, formal literature, English






A Technique for Phase Measurements on Pulsed Radio-Frequency
Signals
Title Text
Kilpatrick, E.l., and Silberstein, R.Author Text
National Bureau of Standards, 15 May 1951.  TIP No. U18666.Source Text
Keyword Text
A detailed description and circuit diagrams are presented of an instrument for
phase measurements of pulsed RF signals.  The system employs 4 antennas
and 2 receiving channels (each channel being associated with a pair of
aerials) to yield the apparent vertical and horizontal angles of arrival, and
information on variations in the phase front for a single or multiple arriving
wave.  The 2 RF signals in each channel are heterodyned to an IF and then
combined in a sum-and-difference amplifier.  The resultant sum-and-difference
voltages are shifted 90º in relation to one another by means of a goniometer
and put on opposite pairs of plates of a CRO for phase indication.  The CRO
presents an ellipse whose major axis is tilted away from a line joining the
centers of 1 pair of lines by half the phase angle.  Voltages proportional to the
original RF inputs are also displayed for amplitude indication.  All 4
oscilloscope faces may be recorded on 1 frame of 35-mm film.  Alignment of
the channels is accomplished by a technique of separately disabling each
channel ahead of the sum-and-difference amplifier and producing a circle
which may be adjusted visually.  Errors in this adjustment are not serious but
the system is very sensitive to frequency shifts of the local oscillator or the
transmitter.  An appended theoretical analysis of errors in phase
measurements indicated that the accuracy of these values is about 2% of
phase, but drifts may cause errors of 5% or more.  (Science or engineering
abstract, technical report including miscellaneous government published







Synthesis and Analysis of Elliptic Polarization Loci in Terms of Space-
Quadrature Sinusoidal Components
Title Text
Morgan, M. G. and Evans, Raymond Jr.Author Text
Proc. I.R.E., vol. 39, p. 552, May 19511,Source Text
Keyword Text
The general case of elliptic polarization produced by three mutually
perpendicular sinusoidal electromagnetic field components at a point in space
is treated.  The elliptic locus is specified in terms of the sinusoidal
components and conversely the components are specified when the locus is
known.  The simpler two-component case is solved first.  (Abstract source






Reflecting Surface to Simulate an Infinite Conducting PlaneTitle Text
Raff, S. J.Author Text
Jour. Appl. Phys., vol. 22, pp. 610-613; May 1951.Source Text
Keyword Text
A finite reflecting surface, which simulates an infinite plane, is required for
calibrating measurements of reflections back to a microwave transmitting
antenna.  The Fesnel-zone method of physical optics is used for the design
calculations.  Variational calculus is used to determine the optimum reflector
shape for a given antenna pattern, reflector size, and range of antenna-to-
reflector distance.  Theoretical values are compared with results obtained on
an example constructed for sue at 25λ from a dipole antenna.  (Source of
abstract unknown, formal literature, English language/USA abstract,






Radio Compass AN/ARN-17(XA-1)Title Text
Schulman, J. R., and Diehl, E. J.Author Text
Melpar, Inc., Interim engineering rept., 17 February-16 April 1951, TIP No.
U18144; 22 May 1951.
Source Text
Keyword Text
Excessive 400-cps hum was eliminated from the audio output of the receiver
by burn-in of the first audio amplifier tube; hum modulation was dispensed
with by (1) redesign of the AVC filter and (2) shifting the operating point of the
mixer tube to a more linear portion of the characteristics curve.  Redesign of
the crystal filter transformer reduced the loss through the filter by 16 to 1.
Alignment of the RF-amplifier and oscillator-tuned circuits revealed
mistracking on band 4.  The difficulty was eliminated by cutting non-linear
threads for the oscillator and high-RF coils on band 4 and adding shunt and
series padding coils to obtain 3- point local-oscillator tracking on band 3.  The
local oscillator circuit was redesigned to incorporate the new units and to
increase the strength of oscillations at the high end of band 4.  After redesign,
tracking between the RF amplifier and local oscillator was within 1.2 db on all
bands.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Radio Direction Finding from a Morphological ViewpointTitle Text
Stanner, W.Author Text
Eleckton, (Garmisch), vol. 5, pp. 135-176; May 1951.Source Text
Keyword Text
A comprehensive review of the subject dealing with (a) arrangements for
directional reception of medium, long, and ultra-short waves, (b) arrangements
for directional transmission, (c) the consol system, (d) various methods of
distance measurements, (e) radar equipment, (f) anti-radar methods, (g)
geophysical and astrophysical problems of radio D/F.  (Science or







Measurement of Direction of Arrival of Short Radio Waves Reflected at
Ionosphere
Title Text
Bramley, E. N.Author Text
Proc. Roy. Soc., vol. 207, no. 1089, pp. 251-267; 22 June 1951.Source Text
Keyword Text
Data on direction of arrival of waves reflected at ionosphere during normal
daytime conditions, both over oblique path and at nearly vertical incidense;
pulsed signals used at 4-15 mc; work was mostly on first order F-layer
reflections where echo exhibits both rapid fluctuations in direction and slow
changes of quasi-period of several minutes.  Bibliography.  (Science or







A Means of Estimating the Radiation from and Interference  Potentiality
of a Hypothetical Radiolocation Station
Title Text
Deitz, JulesAuthor Text
Technical Report:  Report TRR-6.1.10-DOCKET-9233, 6 pages; June, 1951.
Author's Association:   Federal Communications Commission, Technical
Research Division, Washington, D. C.
Source Text
radio waves, propagation, antenna radiation patterns,
mathematical prediction, ionospheric propagation, radio
waves,  radio communication systems, atmospherics,
information,  theory, radio fields, intensity
Keyword Text
The purpose of this report is to provide a means of estimating  the radiation
and interference potentialities of a  Hypothetical radiolocation station. In order
to accomplish the  desired result it is necessary to make many assumptions.
 For  reasons of impracticability or inadequate knowledge certain  radio
services are not standardized with respect to `what  constitutes a satisfactory
signal'.  In order to avoid an  estimate based on only one set of
circumstances this report  provides a choice of operating conditions and
standards.  A  graph is presented to show how the radiated field from a
vertical antenna attenuates with distance.  The frequency is  considered to be
approximately 1750 Kc and the radiated power  310 watts.  There are two
groundwave curves.  One curve  represents groundwave propagation over sea
water and the other  curve represents groundwave propagation over land of
good  conductivity.  Both curves assume a smooth spherical earth  with an







Huerta, A. F.Author Text
Rev. Telecom. (Madrid), vol. 6, pp. 23-37; June 1951.Source Text
Keyword Text
Refers generally to wavelengths of 10-100 m.  The theory is given and
practical examples are worked out, which include aerials of a conventional
rhombic type and also of a type suggested by the author.  It is claimed that
the latter, consisting of a group of four parallel horizontal conductors, gives a
gain comparable with that of the rhombic but occupies less space.  (IRE or







Antenna Systems for Radio Direction FindingTitle Text
Jordan, E. C.Author Text
Proc. IRE, vol. 39, pp. 716-720; June 1951.Source Text
Keyword Text
A brief summary is made of antenna systems useful for radio direction finding.
 The characteristics of systems both small and large in wavelengths are
considered.  Methods of antenna synthesis are described that will yield
narrow beam patterns and optimum patterns for linear and circular arrays.
Problems peculiar to radio-direction finding antennas in the low-frequency,
medium-frequency, and high-frequency bands are reviewed and some of the
solutions obtained are indicated.  (IRE or IEEE abstract, formal literature,






'Telegon' Direction FinderTitle Text
Runge, W., Strohhacker, M., and Troost, A.Author Text
Telefunken Ztg., vol. 24, pp. 75-81; June 1951.Source Text
Keyword Text
ABSTRACT NO. 1:  Description of Telefunken equipment for ships, with a
wavelength range of 85 to 1,530 m.  Circular crossed coils 110 cm in
diameter, together with a vertical rod 2.6 m long and coincident with the
common diameter of the coils, constitute the antenna system.  The special
features of the Type E-374N receiver are described, and a simplified circuit
diagram is given.  The total frequency range is covered in four ranges with
adequate overlap.  ABSTRACT NO. 2:  A brief historical survey is given of
direction-finding development for ship navigation on medium and long waves.
The latest Telefunken D/F equipment uses fixed loops once more and a
goniometer, the latter being of the iron dustcore type.  A short theoretical
explanation of the principles of D/F is presented, and the "Telegon" equipment
is then described and illustrated by photographs.  The loops are mounted in
light metal tubes of 1.1 m diameter and connected via a screened cable to the
miniature goniometer, which serves at the same time as a step-up
transformer.  The voltage gain in the aerial to first grid circuit is 100.  The
bandwidth of the receiver is adjustable between ±450c/s and ±12 kc/s.
(Abstract No. 1 - Science or engineering abstract, Abstract No. 2 - Source of







On the Response of a Directive Antenna to Incoherent RadiationTitle Text
Schott, F. W.Author Text
Proc. IRE, vol. 39, pp. 677-680; June 1951.Source Text
Keyword Text
A general expression is derived for the power gain of a directive antenna over
a nondirection antenna, when receiving radiation comprising components with
various directions of arrival and random phases.  The usual method of
expressing signal strength in db relative to a particular µv/m level may give
rise to error in this case; only the received power can be stated.  Results
obtained by measurement with parabolic antennas at 9.375 kmc show that for
widely scattered radiation the antenna aperture has little effect on received
power.  (Science or engineering abstract, formal literature, English






An Analysis of Propagation Phenomena as Affecting VOR
Communication Systems
Title Text
Staras, Harold, Rice, Philip L. and Herbstreit, Jack W.Author Text
NBS Project 1406-34-1437, NBS Report No. 1038, National Bureau of
Standards, Direction Finding Laboratory, Washington,  D.C., 19 June 1951.
Source Text
Keyword Text
Graphs are presented giving the service to be expected in the presence of
interference from co-channel stations of standard and short-range VOR radio
navigation facilities.  These graphs take into account the fluctuations of the
received field due to inhomogeneities in the atmosphere, irregularities of the
terrain and the random variation of directivity associated with aircraft antenna
patterns.  Tables are given of service ranges under various separations of co-
channel stations and altitudes of aircraft for two different grades of reliability of






Recent Goniometer DevelopmentsTitle Text
Troost, A., and Jankovsky, R.Author Text
Telefunken Ztg., vol. 24, pp. 81-85; June 1951.Source Text
Keyword Text
Improvements in goniometer design resulting from the use of iron-cored rotors,
iron rings, and shields, are reviewed, and a description is given of the
goniometer used in the Telegon receiver Type E-374N.  This is of the iron-
shielded type with a high-µ rotor core which gives the requisite inductance of
the windings with a relatively small number of turns.  The residual bearing
error is <0.15º.  Methods of test are outlined.  (Science or engineering







Direction Finder Data Transmission SystemTitle Text
Allison, J. L.Author Text
Federal Telecommunication Labs., Inc., Interim engineering rept. no. 4, April-
June 1951, TIP No. R5806; July 1951.
Source Text
Keyword Text
The teletype system for transmitting azimuth data, including a Ketay
precision resolver operated by a phase-measuring servo amplifier, is
described.  The shaft of the resolver reproduces the phase of a noise-free
signal to better than ¼º; for any practical signal from a cardioid-pattern D/F
system, the shaft will reproduce the phase of the output signal to better than
1/3 º.  A signal-decoding method was developed which will cause a shaft at
the receiver to reproduce the position of the shaft at the transmitter once
every 5 sec.  The received teletype signal will throw a bank of relays to
reproduce the positions of the relays at the transmitter which are actuated by
photo-electric cells.  Improvements in the antenna-coupling circuits eliminated
undesirable interactions.  A motion-picture camera was adapted to make 30
exposures/min.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Antenna Research and DevelopmentTitle Text
AnonymousAuthor Text
Antenna Lab., Ohio State U. Research Foundation, Interim engineering rept.




Panoramic impedance measurements:  Another frequency combination was
selected for the frequency changer to avoid trouble caused by harmonics.
The most desirable fixed frequency was 2650 mc.  A satisfactory circuit was
developed for the first mixer of the frequency changer operating at 800 mc.
With minor adjustments, it will work equally well with a fixed frequency of
2650 mc.  The operation of the broadband-pass filters was analyzed.
Preliminary tests of the direction loops gave good results.  A model of the
continuous-type phase shifter and the amplitude servo were completed.
Antenna polarization parameters:  This form of the reflection matrix is
theoretically considered when 2 arbitrary orthogonal, elliptically polarized
reference vectors are used instead of linear vectors.  Variations of the
reflection and admittance matrices with rotation of coordinates is discussed,
and the linear dipole or probe is described.  The reflection matrix is unitary for
total reflection of power from a reflector.  A loss less receiving antenna with a
load that is purely reactive is a special case.  Polarization of the wave
transmitted from an aperture excited by a wave guide is considered as a
function of the length of the guide, the reflection matrix of the aperture, and
the admittance matrix of the antenna used to excite the guide.  Efficiency
measuring equipment:  The nodding rotator for the LF system was put into
operation.  The impedance characteristic of a detector from the 3-cm wave-
guide array was studied.  (Science or engineering abstract, technical report
including miscellaneous government published material, English














Laboratory tests were conducted to determine whether the directional pointers
of the ID-250/ARN indicator, designed to operate from a 26.5-v 400-cps ac
source, would be actuated properly by the AN/ARN-6 direction-finder
equipment, whose output voltage and frequency are approximately 12.5 v and
100 cps, respectively.  Pointer accuracy was within satisfactory limits.
Temperature measurements on the ID-250/ARN in a simulated aircraft
installation showed a rise of only 2ºC after 8 hrs of continuous operation.
Recommendations are made for the correction of drawing 51A2H32.  (Science
or engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Cahn, C. R. and Lepage, W. R.Author Text
Progress Report No. 4, Contract AF 28(099)-238, 1 March to 31 May 1951,




Section 8 of progress report no. 1 includes a discussion of the possibility of
effectively narrowing an antenna field pattern by putting the signal from a
rotating antenna through a comb filter.  Then in report no. 2, section 4, a
summary is given of theoretical information relating to the stability of high Q
circuits.  These circuits employ vacuum tubes with either R-L-C or R-C
circuits with positive or negative feedback, as required.  The present report
gives results of laboratory tests on two of these circuits: the L-C and R-C
networks with positive feedback, the circuits shown respectively in figures 4-5
and 4-7 of report no. 2.  The positive feedback examples were chosen
because they permit adjustment with fewer variable circuit components.  Their
stability is more greatly affected by the amplifier gain than in the case of
negative feedback.  However, this disadvantage can be overcome by using an
auxiliary negative feedback path, to provide stability for the amplifier.  The
experimental investigation gave expected results: it is possible to obtain very
high values of Q, but they are not stable.  The R-C case showed less long-
term drift than the L-C circuit.  Q values in the thousands were attained, but
reasonable stability is attained only when Q is of the order of a few hundred.
Possibly better stability would be possible with temperature controlled
elements.  (Abstract taken from authors' summary, technical report, English






Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Le Page, W. R., Thayer, W., and Brown, J. S.Author Text
Institute of Industrial Research, Syracuse U., Progress rept. no. 4, 1 March-
31 May 1951, TIP No. R5780; 1 July 1951.
Source Text
Keyword Text
Laboratory tests were made of 2 high-Q circuits, LC and RC networks with
positive feedback, to obtain information of their stability.  Q values in the
thousands were obtained, but reasonable stability was achieved only when Q
was of the order of a few hundred.  The RC circuit showed less long-term drift
than the LC circuit.  Better stability might be possible with temperature-
controlled elements.  (Science or engineering abstract, technical report
including miscellaneous government published material, English
language/USA abstract, document not available, report.  See Abstract Nos.






An Investigation of Some of the Effects of the Ionosphere on
Electromagnetic Wave Propagation
Title Text
Mester, J. C.Author Text
Ballistic Research Laboratories, Aberdeen Proving Ground, Aberdeen,
Maryland, Report No. BRL-760; DDC No. AD 641-344, 30 July 1951.
Source Text
Keyword Text
A study is made of the magneto-ionic splitting and reflection of
electromagnetic waves incident obliquely on a stratified ionosphere.  Certain
simplifying assumptions are applied to the theory.  Under these assumptions,
the opinion is offered that for sufficiently high frequencies the loss of signal
strength due to splitting and reflection may be neglected.  (Author's abstract,
technical report including miscellaneous government published material,






A Phase-Comparison Method of Measuring the Direction of Arrival of
Ionospheric Radio Waves
Title Text
Ross, W., Bramley, E. N., and Ashwell, G. E.Author Text
JIEE, Part III, vol. 98, pp. 294-302; July 1951.Source Text
Keyword Text
The most convenient research method of measuring completely the direction
of arrival of waves reflected at the ionosphere appears to be that in which the
phase differences of the signals received in an assembly of aerials are
measured.  If two pairs of similar aerials erected on lines perpendicular to
each other are used, two independent phase angles may be obtained from
which both angle of elevation and azimuth may be deduced.  The apparatus
described used spaced coaxial loop aerials at a separation of 100 m.  The
signals from the aerials in a pair are amplified by means of matched receivers.
 The phase difference between the output signals from these receivers is
displayed direct on a cathode-ray tube as the angle of inclination of the trace.
With pulsed signals emitted from a suitable transmitter and with
corresponding timing equipment in the receiver, the individual rays making up
the total ionospheric signal may be separated from each other.  The
apparatus the frequency band 4-15 Mc/s, and the rms error of phase
measurement is about 1º.  Site errors, however, set a more severe limit of the
accuracy of the direction measurements than do instrumental errors, and in
practice it is found that, for example, over an oblique path corresponding to a
range of 700 km, bearings can be measured with an accuracy of about 1º
while the angle of elevation can be measured with an accuracy better than
about 1 ½º so long as it exceed 30º.  These limitations mean that angles of
elevation of E-layer reflections cannot be measured accurately at long ranges;
it is possible, however, to obtain measurements of useful accuracy of the
angle of elevation of F-layer reflections at ranges up to 1000 km or more.
Bearings can be measured accurately at all ranges and for all reflections.
The apparatus has so far been used principally for the study of F-layer
reflections.  (Author's abstract, formal literature, English language/USA






Radar Search Central AN/TPQ-1ATitle Text
Tests, C.Author Text
Signal Corps Engineering Labs, TIP No. R5380; 1 July 1951.Source Text
Keyword Text
The modified AN/TPQ-1A constitutes a radar search, analysis, and direction
finding system having a frequency coverage of 40 to 6000 mc.  Serious
limitations exist in the search function because of lack of sensitivity, poor
image rejection, and inability to reject spurious responses of radar receivers R-
111/APR-5A and R-54/APR-4.  Antenna characteristics exhibited deficiencies
due to the inherent incompatibility of the requirements for high antenna gain
together with omni-directional coverage.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Cahn, C. R. and Lepage, W. R.Author Text
Progress Report No. 5, Contract AF 28(099)-238, 1 July to 31 August 1951,




Work on the high-Q filters using feedback was terminated temporarily with a
series of tests too determine the order of stability attainable for the resonant
frequency.  At a Q of 360 it was found that frequency drifts of the order of 4.5
parts per 1000 was attainable without using temperature control.  The
difficulty of obtaining high stability in a high-Q filter has lead to an
investigation of a "synchronous filter" in which the filtering action is attained
by laying down a  charge distribution on a bank of capacitors through the
action of a rotating brush driven in synchronism with the applied signal.  The
details are too complicated to be described in an introductory summary, and
may be found in section 3.  It is found that such a system can be made to
have a response function for which the magnitude and phase angle functions,
respectively F and θ, are: (equation not available) where h is a parameter of
the system which is very nearly 1, and fr is the frequency of rotation of the
brush which lays down the signal on the bank of capacitors.  It is found that
this response function is periodic in f, having peaks at multiples of fr.  The
larger the value of h the sharper the peaks.  The parameter h is a function of
the time constant of one of the capacitors taken with the resistor through
which it charges.  (Abstract taken from authors' summary, technical report,






Polarization Errors of Radio Direction Finders, a Proposed ClassificationTitle Text
Hansel, P. G.Author Text
Proc. IRE, vol. 39, p. 970; August 1951.Source Text
Keyword Text
Primary instrumental polarization errors are defined to be those which arise
when the response of the antenna system to an "unwanted" primary
component of the received wave is large.  "Secondary polarization errors" are
those which arise when the antenna does not respond to the primary
"unwanted" component, but takes a bearing on reradiated waves polarized in
the "wanted" direction.  (Author's abstract, formal literature, English






Dynamic Probe Measurements in the IonosphereTitle Text
Hok, Gunnar, Spencer, N. W., Reifman, A. and Dow, W. G.Author Text
Upper Air Research Program, Report No. 3, Project M824, Contract AF
19(122)-55, Engineering Research Institute, University of Michigan, Ann
Arbor, Michigan, August 1951.
Source Text
Keyword Text
A method is discussed in this report whereby data on the characteristics of
the E-layer of the ionosphere may be obtained.  A bipolar exploring electrode
system is flown on a rocket and its volt-ampere curves at various altitudes
interpreted in terms of the concentration and energy distributions of ions and
electrons.  Such a bipolar probe consists of two isolated, as far as possible,
noninteracting electrodes connected to the two terminals of a variable-voltage
source; it is particularly suitable for immersion in an ionized medium without
any convenient reference electrode, e.g., in an electrodeless discharge, a
decaying plasma, or the ionosphere.  In the first part of this paper, a brief
review is given of our present knowledge and ideas about the E-layer and it is
attempted to postulate a simple "model" E-layer with a minimum number of
parameters.  In the second and third parts, Langmuir's probe theory is
reviewed and its application tot he ionosphere and to a geometry realizable on
a rocket is discussed in detail, as well as numerical and graphical methods
for determining the constants of the model ionosphere from probe data.  The
fourth part describes the first rather crude experiments with bipolar probes on
rockets.  The reduction of the data has met with considerable difficulty.  The
main reasons are held to be the rather unfavorable geometry and  the
disturbances caused by the motion of the rocket through the atmosphere.  It
has not been possible to work out a complete and unambiguous interpretation
of all the data obtained during the flight in terms of the  concentrations and
energies of the ions and electrons.  A detailed discussion of what is
considered the most plausible interpretation is included.  This tentative
interpretation requires that the concentration of the negative ions be
considerably larger than the concentration  of the electrons.  The prospects of
obtaining unambiguous results by improved probe design are considered t
length and re found to be encouraging.  To arrive at a conclusion in this
respect, based on the experience gained during the preliminary experiments,
is held to be the main objective of this report.  (Author's abstract, technical






Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Le Page, W. R., and Brown, J. S.Author Text
Institute of Industrial Research, Syracuse U., Progress rept. no. 5, 1 June -
31 August 1951, TIP No. U24225.
Source Text
filters, theoryKeyword Text
Work on the high-Q filters using feedback was terminated temporarily with a
series of tests to determine the stability attainable for the resonant frequency.
 At a Q of 360, frequency drifts of the order of 4.5 parts per 1000 were
attainable.  The difficulty of obtaining high stability led to an investigation of a
synchronous filter in which the filtering action is attained by producing a
charge distribution on a bank of capacitors through the action of a rotating
brush driven in synchronism with the applied signal.  The results indicate that
such a system can be made to have a response function for which the
magnitude and phase angle functions, F and θ, respectively are: [please refer
to the original printed 1965 printed version of the abstracts for the two
equations cited].  The h is a system parameter very nearly 1, and fr is the
frequency of rotation of the brush which produces the signal on the bank of
capacitors.  This response function is periodic in f, having peaks at multiples
of fr.  With larger values of h, the peaks become sharper.  The parameter h is
a function of the time constant of one of the capacitors taken with the resistor
through which it charges.  The width of one of the response bands to the half-
power points, in cps, is given approximately by: BW=f(r)/pi*(1-h) (See






H-F Communications Practice of Commercial AirlinesTitle Text
Moore, Ernest J.Author Text
Part I of Final Engineering Report, Task III, Contract No. AF 33(038)-7850,
SRI Project No. 400, Stanford Research Institute, 15 August 1951.
Source Text
Keyword Text
The survey of commercial airlines communication practices discussed in this
report presents data not usually available to the aircraft antenna designer or
communication equipment engineer.  The operational procedures should be
carefully considered when writing specifications for new systems or when
existing communication systems are to be evaluated.  The information
presented here covers all of these pertinent operational data which can be
expressed quantitatively.  Other operational factors, which may be of
importance in the evaluation of a particular system, are not so susceptible to
quantitative specification.  As an example, it may be true that a particular
message of extreme importance may be handled under conditions which are
not at all representative of the bulk of routine transmissions.  Techniques for
the evaluation of the capabilities of a communications system in such
circumstances are, as yet, not well understood.  It appears then, that a
knowledge of the information analyzed here is necessary to an understanding
of the systems operation, but may not be sufficient to permit a complete
evaluation of the system itself.  In general, the communication system is
satisfactory as currently used in conjunction with present day aircraft.  One
pilot referring to transpacific flights, stated that not more than one out of
twenty times is failure experienced in completing a call on first trial.
Conditions over the Atlantic are more severe, however.  Greatest improvement
is desired in the suppression of precipitation static.  With the increasing
speed of aircraft, solution to this problem will become much more urgent in
the future.  The antenna system is deemed adequate for most purposes.  This
does not mean that improvements from the point of view of aerodynamics are
not essential and electrical improvements desirable.  Finally, it should be
pointed out again that much of the success of the h-f communication system
as worked out by the airlines is based on two factors.  The first is a carefully
planned network of ground stations.  This allows for one, two, or more
alternate transmission paths at the instant disposal of the aircraft in flight.
One aspect of this involves the proper selection of frequency channels for a
given route at a given time.  Second, the importance of highly-skilled
operating and servicing personnel on the ground cannot be over stressed.
Theirs is the responsibility of proper tuning and adjustment of the equipment
on the aircraft.  Their experience is essential in the choice of the proper
Abstract Text
frequency and in identifying messages under noisy conditions.  Without
thoroughly trained operators on the ground and in thee air, improvement in
equipment will be of little help.  (Abstract taken from author's summary,





The Impedance of an Antenna Over a Large Circular ScreenTitle Text
Storer, J. E.Author Text
J. Appl. Phys., vol. 22, no. 8, pp. 1058-66, August 1951.Source Text
Keyword Text
In aerial measurements, the aerial is usually placed over a large conducting
screen, and the assumption made that the measurements are in close
agreement with those that would be obtained if the screen were of infinite
size.  Recent experimental work, however, indicates that the finiteness of the
ground screen may influence the measurements to a considerable extent.
This paper treats the problem of an aerial erected vertically in the center of a
circular screen.  An integral equation is obtained for the electric field in the
plane of the screen, outside the screen.  This equation is solved
approximately by the use of a variational principle, and a formula is obtained
for the change  of aerial impedance as a function of the diameter of the
screen.  The formula may be used to give a simple and accurate estimate of
the changes introduced by the use of a finite screen.  (Author's abstract,






A Sensitive Wide Range Logarithmic RecorderTitle Text
Bacon, JackAuthor Text
Project Report No. 301-33, Antenna Laboratory, Department of Electrical
Engineering, The Ohio State University Research Foundation, Columbus,
Ohio, 15 September 1951.
Source Text
Keyword Text
This study describes a unique design for a logarithmic recorder which entails
detecting two widely separated square-wave-modulated RF frequencies in the
same crystal.  The two RF signals are alternately present due to phasing of
the square-wave modulation with each RF signal giving rise to a separate
audio voltage component in the detector output.  These components are out-
phased and together they become the audio error signal.  The detector output
controls a servo system which continuously positions the piston attenuator for
minimum error signal.  Consequently, an indicator coupled to the piston
positioning shaft automatically records the relative level of the received signal
in dB.  The servo analysis is accomplished by loop linearization.  Included in
the report are circuit diagrams, equations, and other figures which define and
explain the operation of this antenna instrumentation.  (Abstract written by
Southwest Research Institute for purpose of this publication, technical report,






Patterns and Impedances of an Antenna near a Conducting CylinderTitle Text
du Hamel, R. H.Author Text




Equipment was built for measuring the amplitude patterns at 3000 mc. on a
model antenna.  Field patterns are presented for 5 cylinders ranging in
diameter from 1 to 4λ; the spacing of the antenna from the cylinder was varied
from λ/16 to λ.  Theoretical and experimental patterns were compared for 2
different cases of cylinder diameter and dipole spacing.  The maximum
difference between the calculated points and the measured pattern was less
than 3% of full scale reading.  The results of the measured self and mutual
impedances of antennas near a 1.46- λ-diam. cylinder indicated that the
impedance may be calculated to a good approximation by assuming that the
effect of the reflecting cylinder is the same as that of an infinite reflecting
plane.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Gates, R. F. and Lepage, W. R.Author Text
Final Report, Contract W 28-099 ac-458, 15 September 1949 to 15
September 1951, Department of Electrical Engineering, Syracuse University,
Syracuse, NY, 15 September 1951.
Source Text
Keyword Text
The theoretical pattern computations have been received from the Harvard
Computation Laboratories.  The results are shown as a series of patterns for
two basic arrays having the same effective diameters but different effective
element-to--reflector spacings.  From this presentation, it is possible to obtain
some insight of the operation of the Wullenweber over a specified frequency
band width.  Further discussion of the feed problem is presented in terms of
the transmitting condition, with four possible methods of obtaining the desired
amplitude distribution along with proper phasing.  Considering the same
current distribution in each case, which results in the same radiated power,
the power input is found and used as a basis for comparison.  Also, phase
errors are mentioned and discussed.  The relative efficacy of each system for
the receiving condition is indicated by a comparison of the relative effective
heights as computed from power relations under transmitting conditions.  An
extension of the reciprocity theorem to arrays having dissipative members
shows that reciprocity is still true under certain qualifying assumptions.   The
commutator has been assembled and standing wave ratio measurements
taken to determine the effect of the brushes and commutator segment
contact on the continuity.  It was found that the discontinuities were
reasonably small.  (Abstract taken from authors' summary, technical report,






A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Gates, R. F., and Le Page, W. R.Author Text
Institute of Industrial Research, Syracuse U., Final rept. 15 September 1949-
15 September 1951, TIP No. U24226.
Source Text
Keyword Text
In order to give further insight into the operation of the Wullenweber antenna
array over a specified frequency bandwidth, theoretical pattern computations
are presented in the form of a series of plotted patterns for 2 basic arrays.
Both arrays have the same diameter (8λ at the center frequency) but different
element-to-reflector spacings (¼ and  1/8 λ).  A discussion on the antenna
feed system is presented in terms of the transmitting condition.  Four
possible methods of obtaining the desired amplitude distribution along with
proper phasing are treated.  Considering that the same current distribution in
each case, result in the same radiated power, the power input is found and
used as a basis for comparison.  The relative effectiveness of each system for
the receiving condition is indicated by a comparison of the relative effective
heights as computed from power relations under transmitting conditions.  An
extension of the reciprocity theorem to arrays having dissipative members
show that reciprocity still holds under certain qualifying assumptions.  The
commutator was assembled, and SWR's were measured to determine the
effect of the brushes and commutator segment contact on the continuity.  The
results indicate that the discontinuities were reasonably small.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Theory of V-AntennasTitle Text
King, R.Author Text
J. Appl. Phys., vol. 22, pp. 1111-1121, September 1951.Source Text
Keyword Text
An integral equation for the current in an apex-driven symmetrical V-aerial is
derived and solved by successive approximations.  General formulae for the
distribution of current and the impedance are obtained.  The zero-order
impedance is evaluated for a leg-length h = λ0/4 as a function of the enclosed
angle and used to estimate experimental results.  (Author's abstract, formal






Rotating Radio Beacon with Angle-Dependent Frequency for Position
Finding
Title Text
Rust, H. H.Author Text
Arch. elek t. Ubertragung, vol. 5, pp. 421-424; September 1951.Source Text
Keyword Text
A position-finding system designed for maximum ease of operation on board
ship or aircraft uses a rotating beacon in which either carrier or modulation
frequency is a function of angle, so that every direction of radiation is
associated with a definite frequency.  With two such beacons at a suitable
separation, position can be determined without ambiguity.  (Science or







Radiation Patterns of Arrays on a Reflecting CylinderTitle Text
Walsh, J. E.Author Text
Proc. IRE, pp. 1074-1081; September 1951.Source Text
Keyword Text
Simple approximate formulas are derived for the horizontal and vertical
patterns of directional arrays of dipoles arranged on an arc of a circle or on
the surface of a right circular cylindrical segment and backed by a reflecting
cylinder.  The dipoles may be aligned axially or circumferentially and the
amplitude distribution on them may be uniform or cosinusoidal.  The results
are valid in the vicinity of the radiation maxims, but are less certain at wide
angles unless the dipole spacing is substantially less than a half wavelength.
It is found that the array patterns compare favorably with those of linear arrays
of comparable dimensions and similar amplitude distributions, and that there
exists, in certain cases, an increase in gain over the linear array brought
about by the end-fire effect inherent in the geometry of the circle.  (Author's







An Alternate Least Squares Solution for Determination of Position from
Radio Doppler Data
Title Text
Weller, Ralph K.Author Text
Ballistic Research Labs., Aberdeen Proving Ground, TIP No. U19833, Memo
Report No. BRL-MR-565, DDC No. AD 802 081; September 1951.
Source Text
Keyword Text
A least squares solution is presented for determinating position from radio
Doppler data by the method of steepest descent.  The use of this solution on
high-speed computing machines appears feasible.  (Science or engineering
abstract, technical report including miscellaneous government published
material, English language/USA abstract, document not available, theory,
least squares method, position finding, Doppler systems, rocket trajectories,
guided missile trajectories, radio transmission, Doppler effect, radio
transmitters, radio receivers, vector analysis, iterative methods, saddle point






A Note on Super-Gain Antenna ArraysTitle Text
Yaru, N.Author Text
Proc. IRE, vol. 39, pp. 1081-1085; September 1951.Source Text
Keyword Text
ABSTRACT NO. 1:  Numerical calculations have been made for linear
broadside super-gain arrays.  Using arrays having an over-all length of a
quarter wavelength as an example, it is shown that as the required directive
gain is increased, tremendous currents are required to produce only a small
radiated field.  For a 9-element array which produces a power gain of 8.5, the
currents must be adjusted to their correct value to an accuracy of better than
1 part in 10".  The efficiency is less than 10-14 per cent.  ABSTRACT NO. 2:
Calculations for linear broadside direction finding type arrays; using arrays of
¼ wavelength oa, it is shown that as required directive gain is increased,
tremendous currents are required to produce only small radiated field; for 9-
element array which produces power gain of 8.5, currents must be adjusted to
correct value to accuracy better than 1 part in 1011.  (Abstract No. 1 - Author's
abstract, Abstract No. 2 - Science or engineering abstract, formal literature,






Direction-Finder Data-Transmission SystemTitle Text
Allison, J. L.Author Text
Federal Telecommunication Labs., Inc., Interim Engineering Rept. No. 5, July-
September 1951, TIP No. R5805; October 1951.
Source Text
Keyword Text
Details of circuits worked out for the transmitting and receiving ends of the
system are described.  Signals are being recorded on film for correlation
studies.  Signals were received from an Air Force low-powered beacon
transmitter which may be used with this system.  (See also TIP R5023.)
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






D/F Signal-to-Noise Improvement UnitTitle Text
AnonymousAuthor Text
Engineering Research Associates, Inc., Interim Engineering Rept., 5 July-5
October 1951, TIP No. R5773.
Source Text
Keyword Text
An experimental model of a unit to improve the S/N ratio of 30-, 45-, or 150-c.
signals from a crash locator beacon uses 60 c. for convenience.  Received
signals are recorded on a rotating magnetic storage drum at 20 sweeps of the
antenna per revolution.  Playback heads are spaced so that 16 consecutive
sweeps are scanned simultaneously, each by a separate playback head.
The heads are connected so that the corresponding signals from the 16
scans are added.  The desired signal is thus enhanced while the noise
components, being random, are reduced in the combined output.  Tests with
a breadboard setup indicated successful S/N improvement.  Regenerative
circulation tended to deteriorate wave form but may be advantageous for
extremely weak signals.  Temperature-humidity tests promised satisfactory
operation of the potted preamplifier and the red oxide recording medium.  A
portion of a paper on variable boundary magnetic recording is appended.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Multisignal UHF Direction FinderTitle Text
Benkley, F. G., Williams, H. M., and OthersAuthor Text




The engineering model of this D/F for 225 to 400 mc. will comprise a
Wullenwever-type antenna, commutating system, radio receiver, and indicator
unit for displaying the signal patter on a CRT.  The scan rate is to be at least
600 (preferably 1800) rpm and the system should be able to indicate the
bearing of all signals on a given frequency that are separated by 15º or more
in azimuth and differ in level by no more than 20 db.  Frequency response
tests indicated that a 5HCT synchro will be satisfactory as a rotary
transformer.  A breadboard of the indicator unit is nearly complete.  (See also
TIP U19553, U13918.)  (Science or engineering abstract, technical report
including miscellaneous government published material, English







Laboratory Test of AN/ARN-6 Direction FinderTitle Text
Bowen, Jr., J. B.Author Text




The direction finder was tested to determine the adequacy and accuracy of
BuAer drawings 51A2D39 and 51A2H40.  The drawings will be acceptable
when corrected as indicated.  (Science or engineering abstract, technical
report including miscellaneous government published material, English







Checking Calibration of Loop AntennasTitle Text
Gardiner, P. C.Author Text
Electronics, vol. 24, pp. 140, 142, 244, 248, 250; October 1951.Source Text
Keyword Text
The spaced loop method of laboratory calibration of field-strength meters used
by the Nat. Bur. of Standards is outlined and the emf equation given.  The
disadvantages of this method are:  the cleared space required, accurate
measurement of loop spacing, and the need for a transmitter and
thermocouple meter.  If the primary loop is placed concentrically within the
receiving loop, exact positioning is unnecessary and a simple jig may be
used.  The primary loop is fed by a signal generator.  A formula is given from
which the field strength may be calculated in terms of the radius of the
receiving loop and the voltage induced in it, which may be measured directly.
Only a small screened room is needed in which to make the measurements.
(IRE or IEEE abstract, trade journal, English language/USA abstract,






Calculation of the Radiation Pattern of a Rhombic Aerial with Arbitrary
Terminating Impedance
Title Text
Hoffmann, E. A. G.Author Text
Funk u. Ton., vol. 5, pp. 518-525; October 1951.Source Text
Keyword Text
Gives the detailed calculation of the vertical polar diagram by the vector
potential method, assuming the current distribution along the rhombics to be
the same as that along a uniform loss-free mismatched transmission line.  It
is shown that mistermination can be useful in reducing the amplitude of the
backward lobe in particular cases.  (IRE or IEEE abstract, formal literature,






Rotating H-Type Adcock Direction-Finders for Meter and Decimeter
Wavelengths
Title Text
Hopkins, H. G., and Horner, F.Author Text
Proc. Instn. Elect. Engrs., PT. IV, pp. 98, 112-126; October 1951.Source Text
Keyword Text
Discusses from a theoretical standpoint the main factors influencing
directional accuracy and sensitivity such as unwanted couplings, aerial
unbalance, receiver screening and mechanical accuracy of the aerial system.
A description of various D/F systems in the range 26-600 Mc/s is given with
diagrams of their mechanical construction and layout.  A summary of
characteristics of these D/F systems is given together with polar diagrams
and curves of polarization errors.  Mathematical analysis in an appendix
shows the error introduced by coupling between the transformer and the
transmission line, also a method of measuring the total polarization error.
(IRE or IEEE abstract, formal literature, English language/abstract, document






The Calibration of Aircraft Direction Finders with Particular Reference to
Site Selection
Title Text
Moon, J. H.Author Text
Marconi Rev., vol. 14, pp. 101-112 3rd Quarter 1951.Source Text
Keyword Text
ABSTRACT NO. 1:  Experiments are described which show that radio waves
are refracted as the pass over reinforced-concrete runways.  Errors were
observed on a loop direction finder at frequencies between 200 and 700 kc,
with waves incident horizontally at an angle of 50º to the line of the runway.
The maximum error was about 6º at the edge of the runway and 1.5º at a
distance of 100 feet from it.  ABSTRACT NO. 2:  Since increasing number of
unusual irregular errors have been encountered in calibration of airborne
direction finders, it is emphasized that care is necessary in selecting suitable
calibration site; origin of irregularities; some of them are due to diffraction of
radio waves by reinforced runways, buried cables and similar causes.
(Abstract No. 1 and 2 - Science or engineering abstract, trade journal, English






An Account of Experiments on the Comparative Performance of
Suppressed and External Loop Aerials for the British Radio Compass
(A.R.I. X303A)
Title Text
Stringer, F. S., and Cropper, E. W.Author Text
Royal Aircraft Establishment (Gt. Brit), TIP No. U21919; October 1951.Source Text
Keyword Text
Ground and airborne observations were made to determine the effect of using
a suppressed loop aerial instead of the external loop aerial on the
performance of the automatic direction finder A.R.I. X303A in the presence of
sky wave.  Quadrantal errors of an aircraft were appreciably increased by the
introduction of the suppressed loop, especially at frequencies approaching 1
mc.  The daylight bearing errors of the suppressed loop were small and
similar to those of the external loop when signals were greater than the
threshold values and when site errors were considered.  The errors at night
when sky wave was present were, in general, greater for the suppressed loop
but the increases in standard deviation was not greater than 1.3.  The pickup
factor for the external loop was approximately 2.5 times that for the
suppressed loop in 2 test flights.  When the quadrantal errors were calibrated
out, the effects that persisted for the suppressed loop were a decrease in the
maximum range of operation by day and night and a slight increase in the
random error at night due to the ionosphere reflected wave.  (Science or
engineering abstract, technical report including miscellaneous government







Disturbances Caused by the Atmosphere in Aids to NavigationTitle Text
Vassy, E.Author Text
Onde Elect., vol. 31, pp. 379-383; October 1951.Source Text
Keyword Text
Sources of error in direction-finding systems are discussed generally,
including the effects of tilts and asymmetry in the higher ionized layers, and
of the lateral refraction and diffuse reflection in the troposphere.  (Science or
engineering abstract, formal literature, French language/abstract, document






Analysis and Measurement of Antenna ParametersTitle Text
AnonymousAuthor Text
Antenna Lab., Ohio State U. Research Foundation, Final Engineering Rept.,
vol. 3 on Antenna Research and Development, September 30, 1950-October
31, 1951, TIP No. U22133.  See also TIP No. U20704; 1 November 1951.
Source Text
Keyword Text
Panoramic impedance measurements:  The plotter determines impedance
from 900 to 1300 mc. by automatically measuring the load impedance as a
function of frequency and plotting it as a continuous curve on a Smith chart.
The magnitude and phase of the reflection coefficient in a transmission line
feeding the load are determined and plotted separately as radial and angular
coordinates by means of a polar recorder.  A loop type of directional coupler
appeared most desirable for use in the plotter.  The phase-servo, controlled by
error signals from the discriminator, and the turntable, automatically
positioned by input signal phases, were built.  Hybrid rings gave satisfactory
phase-discriminator performance at 800 and 1000 mc.  The construction of a
hybrid ring and a phase shifter for use at 2650 mc. is required before the
phase-measuring circuit can be operated.  Antenna polarization parameters:
Methods were developed for solving certain antenna problems by circuit and
transmission line theory.  An example is the variation of the polarization
transmitted from an aperture in a conducting sheet excited through a wave
guide of variable length.  A systematic design technique was developed for
devices which can transform the polarization of a given antenna to another
polarization such as circular.  Efficiency measuring techniques:  Methods
studied for measuring antenna efficiency were:  the wave guide array, the
nodding rotator, the input impedance, and the auxiliary antenna.  A working
model of the wave guide array equipment was constructed and satisfactorily
tested.  The other 3 methods appear promising.  Preliminary cross checks
were made with the input impedance and auxiliary antenna methods; the
nodding rotator is being assembled.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Aircraft Navigational AidsTitle Text
AnonymousAuthor Text
Engineer (London), vol. 192, pp. 702-703; 30 November 1951.Source Text
Keyword Text
An account of the facilities provided by (a) the Marconi vhf D/F system for
instantaneous visual indication of bearings and position fixing by the ground
station; (b) the Mullard "telescribe" equipment in experimental use at London
airport, by which written messages, maps, etc., are instantaneously
reproduced on the cathode-ray screen of a distant receiving unit; and   the
Decca "flight log."  (Source of abstract unknown, trade journal, English






Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Cahn, C. R. and Lepage, W. R.Author Text
Progress Report No. 6, Contract AF 28(099)-238, 1 September to 30
November 1951, Department of Electrical Engineering, Syracuse University,
Syracuse, NY, 30 November 1951.
Source Text
Keyword Text
One theoretical method of increasing the resolution obtainable with a direction
finding antenna was based on the assumption of quantized antenna patterns.
The result of this assumption was shown in previous progress reports to be a
set of linear simultaneous equations, two general solutions of which were
obtained.  The present report gives an entirely new solution to the problem,
consisting of straightforward algebraic manipulations rather than the
expansion of high order determinants or the solution of high order algebraic
equations.  The analysis of the synchronous filter has been continued with a
quantitative investigation of the noise reducing properties of the filter.  For this
purpose, two points of view leading to two types of analyses are used.  One
point of view is based on the existence of narrow frequency pass bands of the
transmission characteristic of the filter, and the other is based on the
possibility of averaging the noise over periods of time about equal to the build
up time of the filter.  Both methods of analysis lead to the conclusion that the
RMS value of the noise is reduced by a factor approximately proportional to
the square root of the built up time.  The filter can pass a periodic wave
substantially without attenuation, and so the filter can provide a significant
increase in the signal-to-noise ratio of a periodic signal if its frequency
remains constant.  An investigation of the possibility of increasing the
resolution obtainable with a direction finding antenna by cross correlating the
antenna response to multiple incoming signals with the known single signal
antenna pattern is presented.  If a visual observation is made of the resulting
cross correlation function, it is shown that there will probably be no
improvement over a visual observation of the original antenna response, so
that the only reason for using cross-correlation would be a possible reduction
of noise.  (Abstract taken from authors' summary, technical report, English






Signal Resolution in Wide Aperture D/F systems in the Presence of NoiseTitle Text
Cahn, C. R., and Lepage, W. R.Author Text
Institute of Industrial Research, Syracuse U., Progress Rept. no. 6; 6
September-30 November 1951, TIP No. R6711.
Source Text
Keyword Text
The theoretical method considered for increasing the resolution obtainable
with a D/F antenna was based on the assumption of quantized antenna
patterns.  The result of this assumption was shown to be a set of linear
simultaneous equations.  A more simplified solution than obtained previously
(TIP R5784) is presented which consists of straightforward algebraic
manipulations.  The analysis of the synchronous filter was continued with a
quantitative investigation of the noise reducing properties of the filter; 2
approaches leading to different types of analyses were used.  One is based
on the existence of narrow frequency pass bands of the transmission
characteristic of the filter, and the other is based on the possibility of
averaging the noise over time intervals about equal to the buildup time of the
filter.  Both methods of analysis suggest that the rms value of the noise is
reduced by a factor approximately proportional to the square root of the
buildup time.  The filter can pass a periodic wave substantially without
attenuation; thus the filter can provide a significant increase in the S/N of a
periodic signal if its frequency remains constant.  Consideration was given to
the possibility of increasing the resolution obtainable with a D/F antenna by
cross correlating the antenna response to multiple incoming signals with the
known single signal antenna pattern.  If a visual observation is made of the
resulting cross-correlation function, it is shown that there will probably be no
improvement over a visual observation of the original antenna response; the
only advantage in using cross correlation appeared to be a possible reduction
of noise.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA







The Necessary Number of Elements in a Directional Ring AerialTitle Text
Knudsen, H. L.Author Text
J. Appl. Phys., vol. 22, pp. 1299-1306; November 1951.Source Text
Keyword Text
It is shown that an odd number of elements is more favorable than an even
number in approximating the array characteristic of a similar ring aerial with
infinitely many elements.  It was previously shown by Page that a similar
statement applied to an azimuthly omnidirectional, fading-reducing,
concentric ring aerial; this result is contained as a special case in this
investigation.  The present paper deals especially with the case in which the
principal direction of the aerial array is horizontal; the theory is illustrated by a
numerical example.  (IRE or IEEE abstract, formal literature, English






Accuracy in Electromagnetic Distance MeasurementTitle Text
Moline, J.Author Text
Radio Franc., no. 11, pp. 1-5; November 1951.Source Text
Keyword Text
Principles of pulse, FM, and phase-displacement methods of distance
measurement by means of em waves reflected from the distance point are
outlined, including that combining pulse and phase measurement.  In phase-
displacement systems accuracy to within λ/100 is attainable for frequencies
up to 30 mc.  (Science or engineering abstract, trade journal, French






Ferromagnetic Loop AntennasTitle Text
Polydoroff, W. J.Author Text
Radio-Electronic Engng., vol. 16, pp. 11-13, 24; November 1951.Source Text
Keyword Text
ABSTRACT NO. 1:  Spaced-turn solenoids wound on cylindrical cores of
ferrite material may be used to replace the circular loops hitherto used for
direction finding, with considerable reduction in size and drag when used in
aircraft.  The open type of core picks up magnetic lines of force in space and
it is found that cores with large ratios of length to diameter give greater
effective heights.  ABSTRACT NO. 2:  From results on loops with ferrite cores
it is concluded that, in their design; (a) a balance must be struck between an
acceptable value of Q and maximum effective permeability, a Q of 125-150
being considered most suitable; (b) cylindrical cores of length/diameter ratio
to give greater effective height; (c) the winding should cover 80% of the core
length; (d) the wire, if insulated by vinylite of double cotton covering, may be
wound directly on the core; (e) the core should be in the shape of hollow
tubing.  Various applications where reduction in aerial size is important are
suggested.  (Abstract No. 1 - IRE or IEEE abstract, Abstract No. 2 - Science







Radiation Resistance of a Two-Wire LineTitle Text
Storer, J. E. and King, R.Author Text
Proc. I.R.E., vol. 39, pp. 1408-1412, November 1951.Source Text
Keyword Text
A general formula for the radiation resistance of a two-wire line is derived by
means of a Poynting vector integration over a large sphere.  The result is
shown to be in agreement with that computed by other techniques.  Formulae
for the useful special cases of a lossless system and a non-resonant line are







An Automatic Antenna Tuner for a 35-Foot Whip AntennaTitle Text
True, V.Author Text




An automatic antenna-tuning unit has been constructed to match the input
impedance of a 35-foot whip antenna to a 50-ohm coaxial line over the
frequency band of 2-26 Mc.  This unit has been designed specifically to
accommodate a transmitter with an output power of the order of 500 watts.
This unit has been tested in breadboard form and found to operate
satisfactorily.  On the basis of laboratory tests to date two conclusions are
reached: (1) this unit and some variations of it show definite promise of
improving the dependability of communications systems employing whip
antennas which are relatively short, and (2) modifications of this system have
a range of application, efficiency, dependability, and life expectancy limited
primarily by the physical and electrical characteristic obtainable in matching
unit components.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






The Magnetic Dipole over the Horizontally Stratified EarthTitle Text
Wait, J. R.Author Text
Canadian Journal of Physics, pp. 577-592; November 1951.Source Text
theoryKeyword Text
The behavior of a small current carrying wire loop over a horizontal stratified is
investigated.  The layers are considered to have a contrast in conductivity and







Minimum Approximation Solution for Determination of Position from
Radio Doppler Data when Over-Determination of Missile is Realized
Title Text
Weller, R. K.Author Text




Two theorems are given which provide a systematic procedure for obtaining
the best solution of n (n > m, the number of unknowns) linear equations by
the minimum approximation method.  An application of this method to radio
Doppler data as an alternative solution to the usual least-squares approach is
presented.  The problem is essentially one of finding the intersection of 3 or
more prolate spheroids, each of which has 1 focus at the transmitter and the
other at 1 of the respective receiving stations.  A numerical example of this
method is given.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Calibration of Commercial Radio Field-Strength Meters at the National
Bureau of Standards
Title Text
Green, F. M.Author Text
National Bureau of Standards, Circular No. 517; December 1951.Source Text
Keyword Text
A brief description is given of the standards and methods used in the
calibration of commercial radio field-strength meters at the National Bureau of
Standards in the frequency range of 10 kc to 300 Mc.  A calibration consists
in part of measuring the over all linearity of the field-strength meter at one or
more frequencies and ratio-frequency input voltage levels, and in measuring
the internal attenuator ratios at one or more frequencies in terms of precision
dissipative-type step attenuators, as well as precision mutual-inductance
attenuators, depending upon the frequency being used.  The remainder of the
calibration consists in determining the so-called antenna coefficient or
correlation factor of the set relating field strength to the output meter reading.
Below about 30 Mc this is done only for sets using loop antennas in terms of
a quasi-static magnetic field produced by a single turn balanced transmitting
loop.  Above this frequency for sets using only dipole antennas a locally
generated radiation field is used and is evaluated in terms of the electromotive
force induced in a horizontal receiving dipole. The accuracies of the various
parts of the calibration are discussed for different portions of the above
frequency range.  (Author's abstract, technical report including miscellaneous







The Civil Aeronautics Administration VHF OmnirangeTitle Text
Hurley, H. C., Anderson, S. R. and  Keary, H. F.Author Text
Proceedings of the I.R.E., pp. 1506-1520, December 1951.Source Text
Keyword Text
This report describes the development of a VHF-omnirange system, operating
in the frequency band of 112 and 118 mc.  The range furnishes magnetic-
bearing information with respect to the range station, and provides definite
track guidance between the station and any point within its service area.  The
omnirange produces two 30-cps signals: one is constant in phase and
independent of the aircraft's position, and the other varies in relative phase
directly in accordance with the magnetic bearing of the aircraft from the
station.  A phase-measuring device in the receiver enables the pilot to
determine his magnetic bearing with respect to the station, and to select and
fly a range course on a desired magnetic bearing.  The accuracy of the
system, including the receiver and ground equipment, in operation at the Civil
Aeronautics Administration Experimental Station, Indianapolis, Indiana, is
approximately 1.5 degrees.  The ground equipment has been in continuous
operation for more than 3 years.  The VHF omnirange has been selected as
part of the Common-Civil-Military System, Transition Program, as
recommended by the Radio Technical Commission for Aeronautics.  (Authors'






Mutual Impedance of Wire AerialsTitle Text
Lewin, L.Author Text
Wireless Engineer, vol. 28, pp. 352-355, December 1951.Source Text
Keyword Text
A method is described whereby the expression for the mutual impedance of
two wire aerials carrying sinusoidal currents can be integrated.  The case of a
single dipole is considered in order to illustrate the method.  A general
expression is derived for two nonparallel λ/2 dipoles.   The application of this
expression to the case of two coincident dipoles is considered.  Graphs show
the mutual resistance of two λ/2 dipoles end-to-end against their angular
separation, and the radiation resistance of a bent λ/2 dipole against included







Direction Finder and Flow Meter for Centimeter WavesTitle Text
Morita, K.Author Text
Proc. IRE, vol. 39, pp. 1529-1534; December 1951.Source Text
Keyword Text
The direction of arrival of the wave is indicated by the minimum response of a
dipole located at the focus, and along the axis, of a small parabolical
reflector.  The performance of a an experimental model for 10 cm waves is
described.  The flow meter indicates directly the active power flow of the wave
in magnitude and direction, even when there are standing waves.  An energy
flow of 1µW/cm2 at a wavelength of 10 cm has been measured.  (Author's







A Quick Method for Analyzing Ionospheric RecordsTitle Text
Ratcliffe, J. A.Author Text
J. Geophys. Res., vol. 56, no. 4, pp. 463-85, December 1951.Source Text
Keyword Text
A method is described by which routine (h' - f) records can be analyzed
quickly to give information about the vertical distribution of electron density in
the ionosphere.   The method is approximate but is simple and quick to use,
and is therefore convenient for making analyses of the type required for
testing theories of the ionosphere.  It consists in assuming, after Appleton,
that the electron distribution is parabolic and then in constructing a series of
curves, similar to those of Booker and Seaton, on a transparent scale, in
such a way that they can be matched directly to the photographic records.
The important parameters can then be read directly from the scale.
Retardation in the F1 layer can be allowed for when the F2 layer is being
analyzed.  Scales based on other electron distributions are also described
and are useful in the analysis of unusual records of the type sometimes
encountered at Huancayo.  An account is given of the calculation of the total
number of electrons in a unit column of the F2 layer below the level of the
maximum.  The calculations are made on the assumption that the earth's
magnetic field is zero, and the effect of removing this limitation is discussed.







A Numerical Investigation of Residual EquationsTitle Text
Weller, R. K.Author Text




Proposed solutions to mathematical problems are discussed in which there
are sets of equations incompatible because of observational error and over
determination.  Since the proposed solutions are approximations, a further
problem is the selection of a criterion by which the solutions may be
evaluated.  This note emphasizes that the residuals found in any one such
solution must be carefully analyzed and not treated as an absolute criterion in
the sense of being small, when the residuals are being examined for the
purpose of judging the result obtained by the solution.  As a problem where
residual equations are vital, there is considered the Doppler determination of
missile position with an overestimation of data in which a least-squares
solution is desired.  (See also TIP U19833.)  (Science or engineering
abstract, technical report including miscellaneous government published







Report of the Radio Research Board with the Report of the Director for
Radio Research for the Year 1951
Title Text
AnonymousAuthor Text
Department of Scientific and Industrial Research, London, 1952.Source Text
Keyword Text
(i)  Directional Studies of short Waves Reflected from the Ionosphere:  In the
report for 1950, a description was given of experimental work in progress to
study the direction of arrival of high frequency radio waves reflected at the
ionosphere.  This work, which is intended to improve our knowledge of the
structure of the ionosphere and to give a measure of the limitations imposed
by it on the accuracy of direction finding, has continued during the year under
review.  It will be recalled that the experimental technique involves the
reception of pulsed signals, the transmitters normally used being situated in
Scotland and at the Radio Research Station, Slough.  The direction of arrival
of chosen ionospheric echoes is determined by means of special spaced-loop
direction finders installed at Winkfield and Theale; these sites, conveniently
close to Slough, are about 27 km apart and some 700 km from the Scottish
transmitter.  Observations at either of the receiving points enable the
magnitude and direction of tilt of the effective reflecting surface at the
ionosphere to be measured and temporal changes in these quantities,
studied: simultaneous measurements at both points permit examination of
the horizontal scale of the irregularities.  Some of the main results of the
work, referring to daytime measurements, have already been published.  A
number of measurements have now been made at night using oblique-
incidence transmission from the sender at Fraserburgh, Scotland and vertical-
incidence signals from Slough.  In either case, the general nature of the
results was the same as during the daytime; that is to say, random tilts in the
ionosphere of up to a few degrees in magnitude were normally observed, with
rapid fluctuations superposed on these.  At night, however, these rapid
fluctuations often tend to be larger than by day in relation to the slower
changes produced by ionospheric tilts, which are thus sometimes obscured.
This is believed to be due to increased turbulence in the upper atmosphere at
night.  In general, it has been found that throughout the whole day, the
effective ionospheric reflecting surface may be regarded as containing
wrinkles which appear to change with time or position in a random manner.
Thus the apparent motion of the reflection point in a horizontal plane executes
a random curve about a central point representing the untilted condition.
Occasionally, however, this curve exhibits a marked tendency towards an
oscillation along some preferred direction, for periods up to about an hour, and
Abstract Text
this indicates a definite direction of movement in the layer.  It is possible to
deduce the sense of the motion from the nature of the time-variation of  the
direction of arrival.  The results could be explained by the horizontal passage
of a sinusoidal wave in the reflecting surface, and the velocity and wavelength
of the disturbance can be deduced from the observations.  Such motions have
been observed in a variety of directions, but with a general tendency for them
to be from west to east rather than from east to west.  The irregularities have
speeds of the order of 150 m/s and apparent wavelengths up to 500 km.
Confirmatory evidence can often be obtained when simultaneous observations
are in progress at two separated receiving stations, from the time delay
between the occurrence of a given effect at the two places.  The occurrence,
as indicated above, of waves having wavelengths of several hundred
kilometers, would imply substantial correlation between the effective tilts at
points in the ionosphere some tens of kilometers apart.  Simultaneous
directional measurements made at the Winkfield and Theale receiving
stations 27 km apart, were described in the report for 1950, the results
showing a high degree of correspondence; it should be noted that in these
experiments the horizontal separation between the reflection points would be
about 13 km.  During the past year, it has been possible to make a few
simultaneous measurements with the two reflection points separated by 44
km.  This was done by making observations at a single direction finder on two
pulse transmitters operating on the same frequency but at a distance of 88
km apart.  Definite evidence of correlation between the two sets of measured
tilts has been obtained under normal ionospheric conditions, although, as
expected, this is not so marked as when the reflection points are separated
by the smaller distance of 13 km.  (ii) Study of Polarization Errors in Adcock
Direction Finders.  The investigation of polarization errors has for many years
formed an important part of the development of direction finding techniques.
Investigations forming part of the program of the Board were first made at low
and medium frequencies and have been extended in stages to frequencies
around 1000 Mc/s.  Various causes of polarization errors have been
recognized and described qualitatively in published papers, but there has so
far been no complete mathematical analysis which would enable the errors to
be calculated.  A theoretical and experimental investigation of polarization
errors in a V.H.F. rotating H-type Adcock direction finder has therefore been
undertaken.  The theoretical analysis has been found to yield a satisfactory
quantitative explanation of the errors.  It appears that large errors may arise
due to poor design of the coupling arrangements between aerial and receiver,
but in principle these are entirely avoidable.  The more fundamental errors
arising from the presence of the ground are due to two causes of
approximately equal importance.  The first is the unbalance of the dipoles due
to the inequality of the capacitance of the halves to earth; the second is the
field set up by the reflection in the ground of waves radiated by the
transmission line joining the aerial.  Various methods of minimizing these
errors have been examined and a satisfactory reduction in the errors can be
achieved over a wide frequency band.  Moreover, it seems that a system
could be designed for a narrow frequency band in which the polarization errors
would be negligible for most practical applications.  The mathematical
analysis leads to simple formulae which enable the errors to bee calculated.
The errors tend to be large at certain frequencies, due to resonance effects,
and the resonance frequencies can be readily determined from the
dimensions of the aerial system.  It was convenient to use a V.H.F. direction
finder for the investigation, but the results are applicable to any frequency
band in which the same type of instrument is used.  The theoretical
deductions are in good agreement with errors measured many years ago in
the medium frequency band.  It is therefore considered that the principles of
design of H-type direction finders are satisfactorily established as regards
performance in waves of mixed polarization.  The same methods of analysis
could be extended to other types of direction finder if required.  (Abstracted for





A Search for Radio Echoes of Long DelayTitle Text
Budden, K. G. and Yates, G. G.Author Text
J. Atmos. Terr. Phys., vol. 2, no. 5, pp. 272-281, 1952.Source Text
Keyword Text
Searched unsuccessfully for long-delay echoes of type reported by Van Der
Pol and Stormer in 1928.  Discuss history and previous explanations of
echoes.  Delays were of order of 7  sec.  Overall receiver bandwidth was
about 100 c/s, frequency 13.455 or 20.675 Mc/s, transmitted power 90 or 30
kW; antennas horizontal dipoles.  Calculate that input signal of 6 x 10-18 w
would give audible output signal.  Suggest frequencies below 10 Mc/s might
be advantageous in future tests.  (Abstract from Larry Manning's Bibliography
of the Ionosphere, published by Stanford University, formal literature, English






Solution of a Set of Complex Linear Equations by an N Step MethodTitle Text
Fischbach, J. W.Author Text




A method is given for solving a set of N complex linear equations in N steps.
If there are more equations than unknowns, the proposed method will yield
the least-squares solution.  The method is general and leads to equations
which may be obtained in the same form for simultaneous linear partial-
differential equations and other cases.  The simplicity of the computing
procedure makes the method well suited for use on a high-speed digital
computer.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Short-Wave Radiation PhenomenaTitle Text
Hund, A.Author Text
Short-Wave Radiation Phenomena, New York: McGraw-Hill Book Company,
Inc., vol. 1, 1st Edition; 1952.
Source Text
Keyword Text
This reference contains detailed analysis of radiating transmission lines.  The
directional pattern of the Beverage antenna is computed and the numerical
data is given for an antenna one-half wavelength long with a velocity ratio of
.95.  Many other sections of this book are concerned with traveling wave
excitation along linear conductors.  (Written for this publication by Southwest







Radio Antenna EngineeringTitle Text
Laport, E. A.Author Text




A brief description of the Beverage antenna describing methods using
reflection transformers to locate the termination resistor at the receiver end of
the line.  The four wave antenna array installed at Holton, Maine is described
and patterns are given.  (Written for this publication by Southwest Research,






Origin of Errors in Airborne MF Direction FindingTitle Text
Moon, J. H.Author Text
Marconi Rev., vol. 15, no. 106, pp. 97-113; 1952.Source Text
Keyword Text
Study of cause of nonsystematic errors which adversely affect performance of
MF direction finder aloft; performance under various test conditions contrasted
with that obtainable on marine installation; it is shown that accuracy of
airborne equipment can be just as good as that of its marine counterpart if
attention is paid to elimination of nonsystematic errors.  (Science or







Phase and Gain Stabilization in Matched-Channel ReceiversTitle Text
O'meara, T. R., and Webb, H. D.Author Text
Proc. NEC (Chicago), vol. 8, pp. 376-386; 1952.Source Text
Keyword Text
Factors leading to mismatch of gain and phase characteristics are discussed.
 Careful matching of components, use of low-impedance selective circuits,
use of fixed-tuned amplifiers whenever feasible, and use of automatic phase-
matching are recommended.  (Science or engineering abstract, formal






Goniometric Method with One TransmitterTitle Text
Plebanski, J.Author Text
Przeglad telekom., no. 12, pp. 387-389; 1952.Source Text
Keyword Text
In the directive reception of rotating field (by frame or Adcock aerials) in the
vicinity of a transmitter, a deviation in direction is found which varies inversely
as the distance from the transmitter.  For larger distances this effect
vanishes, but with circuit improvements the method can still be used.  A
range of up to 1000 km was covered.  A formula  for the deviation is derived
and numerical examples given.  For the measurement of the distance, the
direction of the transmitter should be known in advance; it can be established,
however, if the transmitter produces both rotational and non-rotational
radiations on different frequencies.  (Science or engineering abstract, formal






Antennas - Theory and PracticeTitle Text
Schelkunoff, S. A., and Friis, H. T.Author Text
Antennas - Theory and Practice, New York:  John Wiley & Sons, Inc., 1952.Source Text
Keyword Text
A brief development of the theory of the Beverage antenna including derivation
of equations for the pattern in the horizontal plane.  Use of the reflection
transformer is described and measurements from the four wave antenna array
at Holton, Maine are given.  Formulas are also given for the efficiency of the
wave antenna as compared to short verticals.  (Written for this publication by







Group Velocities and Group Heights from the Magneto-ionic TheoryTitle Text
Shinn, D. H. and Whale, H. A.Author Text
J.  Atmos. Terrest. Phys. vol. 2, no. 2, pp. 85-105, 1952.Source Text
Keyword Text
The group velocity of a radio wave in the ionosphere above south-east England
is calculated for the ordinary and extraordinary wave for a wide range of
frequencies.  Results are presented in the form of curves. A sufficient number
of values has been calculated for group delays at vertical incidence to be
computed.  Similar values for various angles of dip are used to find the shapes
of the group height v. frequency curves, for the ordinary ray vertically incident
on a parabolic layer, at various magnetic latitudes.  Estimates of height of
maximum ionization and thickness of layer from observed group height v.
frequency curves have until now been based on calculations in which the
effect of the magnetic field is neglected.   It is shown that such estimates of
layer thickness are correct on the magnetic equator, but yield values which
are too high by about 17 % at magnetic latitude 27 degrees rising to about 53
% at magnetic latitude 62 degrees.  Estimates of height of maximum
ionization are, however, approximately correct.  A modification to the present
method of estimating these parameters is proposed.  The effect of the field on
oblique incidence propagation is discussed, but no exact conclusions are








Terman, F. E., and Pettit, J. M.Author Text













VDE-Fachber., vol. 16, no. 5, pp. 44-47; 1952.Source Text
Keyword Text
Night-effect errors are briefly discussed and means of reducing them are
considered.  These include matching of the aerials to their feeder cables,
stabilization of aerial input impedance, and the use of ferrite materials in the
goniometer, with a symmetrical arrangement of the feeder cables with respect
to earth.  An improvement of the vertical diagram can be obtained by
increasing the effective length of the masts.  The use of masts consisting of
two sections with a parallel LC circuit interposed and series LC top
termination, giving an almost purely resistive aerial, has decided advantages
for wide-band operation.  Discussion of mast separation and number of masts
indicates that a 6-mast system, with opposite masts 0.74 λg apart (λg being
the shortest operational wavelength) is the best.  Recent developments in
goniometer design and in arrangements for obtaining increased accuracy are
briefly mentioned and illustrations are given of a 6-mast installation with mains-
operated receiver.  This has a double IF transformation, the first IF being  1.8
Mc/s and the second 70 kc/s.  Low-attenuation 3-stage filters are adjustable
between ±250 c/s and ±4 kc/s.  Tests showed a sensitivity of 2µV/m field-
strength for a 1º minimum.  (IRE or IEEE abstract, formal literature, German







Williams, Jr., R. B.Author Text
Proc. NEC (Chicago), vol. 8, pp. 365-375; 1952.Source Text
Keyword Text
A description is given of a system in which the match of MF loran pulses in
amplitude and in time difference, manually set up, is maintained over a very
wide range of signal amplitudes.  Each loran receiver of this modified type
displays continuously a time-difference reading corresponding to a loran line
of position, so that two such units determine the two lines of position
necessary for a continuous navigational fix.  Field tests have proved the
system to be especially advantageous for use in aircraft.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Modern Directional Aerials for the Shortest WavelengthsTitle Text
Zinke, O.Author Text
VDE-Fachber., vol. 16, no. 5, pp. 27-32; 1952.Source Text
Keyword Text
An illustrated review of the general constructional principles of:  (a) large
dipole-fed paraboloids; (b) horn-fed metal-late lens-aerials; and (c) "lance-
aerials", consisting of arrays of 4 or 8 rhombic aerials separated by 8λ or
more in a plane normal to the direction of the main radiation lobe.  A
contributed discussion is included.  (IRE or IEEE abstract, formal literature,






Direction-Finder Data-Transmission SystemTitle Text
Allison, J. L.Author Text
Federal Telecommunication Labs., Inc., Interim engineering rept. no. 6,
October-December 1951, TIP No. R6229; January 1952.
Source Text
Keyword Text
Additional data are being collected to determine a correlation between bearing
dependability and signal characteristics.  In addition to the 30-c. voltage level
in the D/F receiver output, the 60- and 90-c. components were extracted and
measured.  A mechanical coder-sender was designed to obviate certain
difficulties in the original unit; these factors were indexing the optical coding
wheel and developing a clutch for the sender-distributor which could turn
continuously, except during standby periods.  In place of the optical coding
wheel, a pair of mechanical coding drums was used.  An optical decoding
system is to be used because of the necessary rapid rotation of the decoding
wheel.  A satisfactory system was tested which employs 1000 c. across
each phototube.  The decoding switching network was revised to permit the
decoding wheel to move beyond the coincidence orientation without recycling.
 (See also TIP R5805)  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Ground Portable Radio Direction FinderTitle Text
Eggerton, W. H., and Diehl, E. J.Author Text
Melpar, Inc., Final engineering rept., 12 July 1950-31 December 1951, TIP No.
R6231; 15 January 1952.
Source Text
Keyword Text
The AN/PRD-4(XW-1) receiver circuitry comprises the following plug-in
subassemblies:  antenna-RF and mixer-oscillator trays; wide- and narrow-
band crystal filters; IF, BFO, and power output units; and output meter.
Associated equipment includes the battery; antenna; tripod, azimuth scale,
and compass; headset; carrying harness; and parachute-drop case.
Performance of equipment was generally in accordance with specifications
except for an unbalance of the loop causing inadequate bearing accuracy and
null ratio, a 6-db. bandwidth of the narrow-band crystal filter of 250 c.
(specification limit, 300 c. or greater).  The receiver met the 60-db. limit for IF
rejection except near the IF frequency, upper end of band 2, and lower half of
band 3; the minimum IF rejection was 35 db. at 2.25 mc.  The local oscillator
radiation varied from 36 to 8 µv/m. across the 5 bands, the limit being 10
µv/m. at 10 ft. (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Directional Antenna Arrays of Elements Circularly Disposed about a
Cylindrical Reflector
Title Text
Harrington, R. F., and Lepage, W. R.Author Text
Proc. IRE, vol. 5, p. 83; January 1952.Source Text
Keyword Text
The general solution for the field pattern of a circular array is adapted to
include the effect of a concentric reflecting cylinder.  Two solutions are
presented, one giving the field as a Fourier series, and the other as an infinite
series of Bessel functions.  The results are general, being applicable to any
array dimensions and for arbitrary distribution of excitation.  The solution is
idealized to the extent of assuming a continuous current sheet, rather than
discrete elements, and an infinitely long cylindrical reflector.  (Author's







Some Considerations of Wide Aperture Localizer AntennasTitle Text
Watts, C. B.Author Text
U.S. CAA, Technical Development and Education Center, Indianapolis,
Indiana.  See Department of Commerce PB122140; January 1952.
Source Text
Keyword Text
The development of two possible types of wide aperture localizer antennas is
outlined, both of which are based on the use of waveguide-fed slot elements.
It is concluded that the methods described have promise and should receive
experimental investigation.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Directional Ground Antenna Arrays with Beam Steerable in Azimuth for
Operational Communication Tests of Aircraft Equipment
Title Text
Alford, AndrewAuthor Text
Contract No. W33(038)-17512, Communication and Navigation Laboratory, Air
Development Command, Wright-Patterson Air Force Base, 13 February 1952.
Source Text
Keyword Text
All arrays described in this report are intended for use at frequencies between
4 mc and 30 mc.  These arrays are stationary, but their beams can be
directed at any bearing in azimuth.  Three types of arrays have been
investigated.  They are referred to as Types I, II and III.  Some forms of Type I
and Type II arrays have been built before.  The Type III array with its
continuous phasing system is probably a new structure.  The Type III array
was suggested by Mr. G. J. Adams, and the continuous phasing unit by Mr.
Lindsay Russell.  Working scale models of the Type III array have been built
and tested.  A full scale phasing unit has also been built and tested.
Construction drawings of two Type III arrays have been forwarded to C and N
Laboratory of the Air Development Command.  It is expected that a full scale
Type III array will be erected for tests at Wright Field, Dayton, Ohio.
(Abstract taken from authors' preface and acknowledgment, technical report,






Directional Ground Antenna Arrays with Beam Steerable in Azimuth for
Operational Communication Tests of Aircraft Equipment
Title Text
Andrew, A.Author Text
Alford Andrew, Consulting Engineers, TIP No. U21490; 13 February 1952.Source Text
Keyword Text
Ground antenna systems are being designed which are to maintain
communication with flight missions from about 200 to 6000 mi.  Three types
of stationary arrays are described for use between 4 and 30 mc.  In type 1
only 1 radiating element is active at any given time; each antenna can be
connected to a separate transmitter, and all transmitters can be used
simultaneously indifferent directions.  Arrangements of type 1 are (1a) groups
of dipoles with reflectors, groups of rhombic antennas, and (1b) group arrays
of small rhombics, or arrangement in a collinear end-on array.  In type 2, two
or more radiating elements are active at the same time, permitting the use of
several transmitters simultaneously in different directions.  Examples of type
2 are (2a) an array consisting of 24 horizontal conical dipoles arranged around
a reflector comprising a number of parallel wires, and (2b) a group of 3 very
small rhombic antennas.  In type 3, all radiating elements are used at the
same time and are supplied power continuously as the beam direction is
changed.  The systems are compared in an accompanying table.  (Science or
engineering abstract, technical report including miscellaneous government







Operational Test of the ID-250/ARN IndicatorTitle Text
AnonymousAuthor Text




Tests indicated that the 100-c. vibrator inverter power supply of the AN/ARN-6
is unsatisfactory for use with the ID-250/ARN.  Pointer spinning occurred for
the ID-250/ARN when a rotor voltage of 35 v. or greater was used.  If a
separate power supply is used to energize the selsyn rotors, the
recommended voltage is 20 to 30 v. at 300 to 425 c.  The selsyn units of the
loop and the indicator units were compatible from a stator voltage standpoint.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Antennas for Airborne Automatic Direction Finders SystemsTitle Text
Bolljahn, J. T.Author Text




The operating principles of a typical ADF system and the corresponding
antenna requirements are outlined.  Data are given from experimental work on
sense antenna location and sensitivity studies conducted with an
electrostatic cage.  Two forms of flush sense antennas were investigated; the
measured data were used to estimate the aperture sizes and cavity depths
needed to meet specifications.  LF loop bearing errors are discussed and an
analog measuring method is described for determining bearing errors by
means of an electrolytic tank and nonconducting aircraft models.  Measured
curves show less in sensitivity and loops in rectangular cavities.  A flight-test
program utilizing a C-54 aircraft is proposed for obtaining the additional
information necessary for an accurate appraisal of antenna requirements.
(Science or engineering abstract, technical report including miscellaneous







Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Cahn, C. R., Brown, J. S. and Lepage, W. R.Author Text
Progress Report No. 7, Contract AF 28(099)-238, 1 December to 29 February
1952, Department of Electrical Engineering, Syracuse University, Syracuse,
NY, 29 February 1952.
Source Text
Keyword Text
The possibility of increasing the resolution obtainable with a direction finding
antenna by the use of filtering techniques is discussed in previous progress
reports.  The basic idea is that of amplifying the small high frequency
components of the periodic antenna pattern in order to obtain a pattern with a
reduced beam width.  The result of passing a typical antenna pattern through
several different amplifying filters is calculated, and the effects of the filters on
the signal-to-noise ratio are determined.  The conclusion reached on the basis
of these calculations is that a significant reduction of beam width (say by a
factor ½) is a practical possibility.  A general consideration of the design of
the amplifying filter resulted in the conclusion that the filter should consist of a
parallel connection of a number of band-pass circuits, one for each harmonic
to be passed.  This allows the individual adjustment of the amplitude and
phase of each harmonic in the resulting pattern.  A suitable type of band-pass
circuit is shown to be a set of cascaded tuned circuits.  Tuned circuits
employing inductors are not convenient at the low frequencies in question.
Therefore, tuned circuits employing feedback and R-C networks offer the best
possibility.  They will differ from the circuits considered inn report no. 4 in two
ways.  For the present usage the required Q is relatively low, of the order of
15; and the circuit should have a response which approaches zero at zero
and infinite frequency, rather than a constant value.  A scheme which permits
the use of the synchronous filter as a cross-correlator for band-limited periodic
functions is developed.  This opens the possibility for using the synchronous
filter as an amplifying filter in addition to its use as a noise-reducing comb
filter.  This possibility is of theoretical interest, for the device would be an
amplifying filter with an easily adjustable frequency scale.  However, for the
purpose of amplifying actual antenna patterns, the scheme is not felt to be
practical because it is felt that the device could not be made to operate
sufficiently accurately.  (Abstract taken from authors' summary, technical






Multisignal UHF Direction FinderTitle Text
Carnine, R. L., and Benkley, F. G.Author Text
Melpar, Inc., Interim engineering rept. no. 8, 14 January-13 February 1952.
TIP No. R6344; 25 February 1952.
Source Text
Keyword Text
Tests showing a VSWR < 2 for a breadboard λ/4 stripline stub-type
commutator indicated the feasibility of this method of commutation.
Preliminary test results for a breadboard capacitive-type commutator with a
single couple-element set indicated VSWR's ranging from 2.38 at 225 mc. to
1.5 at 400 mc.  Possibilities being considered for reducing the size of the
commutator include a cylindrical-type configuration with the elements printed
and Ag-plated on a formed tube of dielectric material.  An extremely compact
36:1 coupler is being constructed for tests.  An alternative design, a flat strip
coupler, has a theoretical VSWR of 1.37; the unit is not readily adaptable to a
rotary configuration.  Balanced clamping circuits were added to the indicator
unit to eliminate capacitive feed through.  The phase shift of signals is being
studied in an attempt to determine the possibility of adding the same shifts to
the clamping and blanking functions.  A commutator and filter for supplying
input signals are being developed to simulate (a) the same signals with a 20-
lb. difference, and (d) a multiple return with various spacings.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






A Multi-Channel Distance Measuring Equipment for AircraftTitle Text
Mulholland, E. B.Author Text
Proc. IRE (Australia), vol. 13, pp. 47-58; February 1952.Source Text
Keyword Text
Description of radar equipment operating in conjunction with responder
beacons at known locations on the ground.  The aircraft set transmits pairs of
pulses with a selected time interval; each beacon contains a discriminator
and responds only to pulses with a certain interval.  A 12-channel system
operating in the 200-230 mc band has been adopted as a standard for use on
Australian airlines.  (Source of abstract unknown, formal literature, English






BURNETT, W. W., and HLYWA, H., "Flight Test and Evaluation of
AN/ARA-25 Automatic Direction Finder Equipment
Title Text
AnonymousAuthor Text
Naval Air Test Center, Patuxent River, Final Rept., TIP No. R6210.  ASTIA
No. AD-23086; 18 March 1952.
Source Text
Keyword Text
The AN/ARA-25 equipment performed satisfactorily during air-to-air
rendezvous, air-to-ground homing, and air-sea rescue operations.  The
equipment was considered satisfactory as an aid to air-to-air rendezvous for
tactical operations and is recommended as an air-to-ground and air-sea
rescue homing equipment.  With respect to the F2H-1 installations tested,
the AN/ARA-25 and AN/ARN-6 were equally accurate.  The AN/ARA-25 was
considered a satisfactory interim replacement for the AN/ARR-2A, but was
not recommended for ADF use unless wing-reflection errors can be fully
compensated.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/abstract,










USN, Ships-D-4145,  20 March 1952.Source Text
Keyword Text
These specifications cover the design, development, and construction of a
simple radio direction finder (D/F) equipment covering the frequency range of
100 Kc/s to 4 Megacycles, for use aboard surface ships. (Author's abstract,
technical report including miscellaneous government published material,






Comparison between Frame-Coil and Stretched-Wire-Loop Aerials for
Ship Direction Finders
Title Text
Gabler, H., Gresky, G., and Runge, W.Author Text
Telefunken Ztg., vol. 25, pp. 5-11; March 1952.Source Text
Keyword Text
Measurements shows that when using the Telegon direction finder with its
crossed coils of area 0.95 m2, the width of the minimum was 2.4 times
greater than with stretched-wire loops of area about 9 m2.  The direction-
finding sensitivity of the Telegon equipment was found equal to that of
goniometer direction finders using stretched-wire loops of area about 10 m2.
Theoretical investigations of the effect of the geometry and electrical data of a
coil on the sharpness of the D/F indication were confirmed experimentally.
(Source of abstract unknown, formal literature, German language/abstract,






Rotating 'H'-Type Adcock Direction-Finders for Metre and Decimetre
Wavelengths
Title Text
Hopkins, H. G., and Horner, F.Author Text
Proc. IEE (London), Part III, vol. 99, pp. 96-97; March 1952.Source Text
Keyword Text
This is a commentary concerning an earlier paper dated October 1951, and
appearing in Part IV of the JIEE.  (Written for this publication by Southwest
Research, formal literature, English language/abstract, document not






Theory of Electrically Short Transmitting and Receiving AntennasTitle Text
King, R.Author Text




Complete and quantitatively accurate solutions of the properties of electrically
short transmitting and receiving antennas (of length 2h such that 2πh/λ0≤1) are
obtained by determining the distribution of current that actually satisfy the
integral equations.  Components of current in phase and in phase-quadrature
with the driving voltage or the incident electric field are evaluated together with
the impedance, the effective length, and the gain.  When the King-Middleton
method (Quart. Appl. Math. 3:302, Jan. 1946 and J. Appl. Phys. 17:273, April
1946) of solving Hallén's integral equation (Nova Acta Royal Soc. Sciences,
Upsala 11:1, 1938) by iteration is applied correctly, quite accurate results are
obtained even in a first-order solution.  The greatest error in the first-order
formulas is shown to be in the resistance, a small quantity of higher order
compared with the reactance.  The newly determined values are combined
with the King-Middleton second-order results to obtain more complete and
more accurate impedances and effective lengths in the range of 0≤2πh/λ≤1.4.
Difficulties with the present solutions of Hallén's integral equation, and the
cylindrical dipole receiving antenna are discussed in an appendix.  (Science
or engineering abstract, technical report including miscellaneous government







Design Data for Horizontal Rhombic AntennasTitle Text
Laport, E. A.Author Text
RCA Rev., vol. 13, pp. 71-94; March 1952.Source Text
Keyword Text
The practical difficulties of determining the complete radiation patterns for
horizontal rhombic aerials at a number of working frequencies are discussed.
 A method of design is described which greatly reduces the labour of
computation, using tables giving the spherical co-ordinates for all pattern
lobes for a free-space rhombic radiator through those of the sixth order.  With
these data, the performance of a horizontal rhombic aerial over a range of
working frequencies can be simply investigated.  Stereographic design charts
of the type suggested by Donald Foster in 1937 are then introduced and
described for computing the complete radiation pattern.  Sets of these
transparent charts for leg lengths of 2-7 wavelengths are described.  (Source
of abstract unknown, formal literature, English language/USA abstract,










Proc. Roy. Soc. A., vol. 211, pp. 351-375; 6 March 1952.Source Text
Keyword Text
ABSTRACT NO. 1:  The reception pattern of a pair of in-phase spaced
antennas is A(θ).  If a λ/2 length of feeder is inserted in the line to one of them
the pattern in which the maxima and minima are interchanged, becomes
A2(θ).  A switch changes the pattern rapidly from A1 to A2 so that the output
contains an alternating component which is proportional to (A1-A2)  and to the
power flux received from a point source.  An amplifier discriminates in favor of
the alternating component and allows the output due to a point source to be
observed without interference from steady sources or random noise.  The
method can be used for the detection of weak point sources but has other
important advantages, including high accuracy of position finding.
ABSTRACT NO. 2:  A new type of radio interferometer has been developed
which has a number of important advantages over earlier systems.  Its use
enables the radiation from a weak "point" source such as a radio star to be
recorded independently of the radiation of much greater intensity from an
extended source.  It is therefore possible to use a very much greater recorder
sensitivity than with earlier methods.  It is, in addition, possible to use pre-
amplifiers at the aerials, and the resolving power which may be used is
therefore not restricted by attenuation in the aerial cables.  Besides improved
sensitivity, the new system has a number of other advantages, particularly for
the accurate determination of the position of a radio source.  Unlike earlier
systems the accuracy of position finding is not seriously affected by rapid
variations in the intensity of the radiation.  It also has important applications
to the measurement of the angular diameter and polarization of a weak source
of radiation.  The new system has been used on wavelengths of 1.4, 3.7, 6.7
and 8.0 m for the detection and accurate location of radio stars, and for the
investigation of the scintillation of radio stars.  It has also been used in a
number of special experiments on the radiation from the sun.  The results
which have been obtained in these experiments have confirmed the
advantages predicted analytically.  (Abstract No. 1 - Univ. of Illinois abstract,
Abstract No. 2 - Author's abstract, formal literature, English






Requirements for Modern Radio Direction Finders and Means for Their
Fulfilment
Title Text
Steidle, W. E.Author Text
Telefunken Ztg., vol. 25, pp. 12-15; March 1952.Source Text
Keyword Text
ABSTRACT NO. 1:  Discussion of sensitivity and sharpness of direction
indication, with comparison results for Telefunken ship equipment used with
different antenna systems.  The use of an iron-cored goniometer in
conjunction with a high-gain superheterodyne receiver has increased the
sensitivity of the Telegon D/F equipment, using crossed screened frame coils
of area 0.95 m2, respectively.  ABSTRACT NO. 2:  Increase of sensitivity,
bearing accuracy and wavelength range are discussed and a general account
is given of the way these are secured in the Telegon equipment by the use of
a screened iron-cored goniometer and a fixed system of screened framecoils
of area 0.95 m2.  (Abstract No. 1 -Univ. of Illinois abstract, Abstract No.2 -
Source of abstract unknown, formal literature, German language/abstract,






Recent Developments in Short-Wave Adcock Direction FindersTitle Text
Troost, A.Author Text
Telefunken Ztg., vol. 25, pp. 16-27; March 1952.Source Text
Keyword Text
ABSTRACT NO. 1:  The relative merits of U-type and H-type antennas are
discussed.  For transportable equipment U-type antennas are preferable.
Systematic errors can be reduced by increasing the number of antennas
used; this also results in increased sensitivity.  Subdivision of antennas gives
improvement as regards night effect, suppression of resonance errors, and a
cosine type of vertical characteristic for single antennas throughout the
frequency range.  A six-mast system is considered the best.  With eight or
more masts the slight increase of sensitivity is offset by increased liability to
polarization and resonance errors.  A description is given of equipment using
six 8.5-m telescopic masts at the corners of a hexagon 8 m across.  The
goniometer is of the iron-ring type with es screen.  The use of a push-pull
wide-band amplifier gives a sensitivity of 0.15-0.3 µV/m, depending on the
frequency, the range covered in four bands being 4.5-25 mc.  ABSTRACT NO.
2:  An iron-cored goniometer is employed and the aerial input impedance has
been reduced.  To lessen the errors due to the size of the base while
maintaining 1º bearing accuracy, more than two pairs of aerials should be
employed.  With an odd number of masts azimuthal errors do no occur, but
the minimum is not so easily set.  Telefunken have used a 6-mast system in
which the aerial base impedance varies only slightly over a wide frequency
range and for which the base line is 8 m.  The masts, 3 A1 tubes 6 cm in
diameter mounted atop one another, are 8.5 m high.  Performance data
include a bearing sensitivity of 2.5-4 µV/m for a minimum width of 1º and a
bandwidth of 1500 c/s.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract
No. 2 - Science or engineering abstract, formal literature, German






Proceedings, Fourth Symposium on Scanning AntennasTitle Text
AnonymousAuthor Text




Due to increased demands on radar scanning antennas and the attendant
complexity of the problems involved, work in this field has increased
tremendously in the past two years.  Accordingly, the Fourth Symposium on
Scanning Antennas was sponsored by the Naval Research Laboratory on
April 21 and 22, 1952.  The three general classifications under which the 24
papers were presented were:  "Wide-Angle Scanners," "Feed Systems and
Scanning Loss," and "Luneberg Lens and Scanning Electronics."  Included
also in the report are two round-table discussions:  "Low-Level Coverage" and
"Two-Dimensional Scanning."  (Science or Engineering abstract, Technical
report including miscellaneous government published material, English






An Investigation of Polarization Errors in an H-Adcock Direction-FinderTitle Text
Horner, F.Author Text
Instn. Elect. Engrs. Monogr., no. 35, 15 April 1952.Source Text
Keyword Text
The polarization-error characteristics of H-type Adcock direction-finders
operating in the vhf band and in the upper part of the HF band are controlled to
a large extent by resonance phenomena.  A theoretical and experimental
investigation of a rotating system for vhf has demonstrated the feasibility of
calculating, from the physical dimensions of the aerial system, the
frequencies at which large errors are liable to occur, and also the magnitudes
of the maximum errors.  The lowest resonant frequency is that for which the
product of aerial length and spacing is 1/20λ2.  A second resonance occurs
when the spacing is «λ and, if the aerial length is approximately equal to the
spacing, the third resonance occurs when the spacing is 0.8λ.  The major
causes of polarization errors are discussed and formulae are given for
calculating these errors.  The agreement between the calculated and
measured errors at the resonant frequencies suggests that the three causes
discussed account for nearly all the errors.  Various methods of minimizing
errors are examined theoretically and experimentally.  Although the
instrument used for the experimental investigation was designed for vhf, the
results have application to a wider band of frequencies and to instruments of
both fixed and rotating types.  (Author's abstract, formal literature, English






Recent Developments in Radio Location of Thunderstorm CentersTitle Text
Kessler, W. J., and Hersperger, S. P.Author Text
Bull. Amer. Met. Soc., vol. 33, pp. 153-157; April 1952.Source Text
Keyword Text
Short account of the triangulation method used by the U.S. Air Force during
the war, and of the single-station technique being investigated at the
University of Florida.  (Source of abstract unknown, formal literature, English






The Measurement of Angles by Direction-Finding TechniqueTitle Text
Messerschmidt, W.Author Text
Arch. tech. Messen., No. 195, pp. 73-80; April 1952.Source Text
Keyword Text
Discussion of the principles of various methods and review of applications in
air, marine and ground radio-location systems, with indication of the
limitations imposed by the antenna characteristics.  (Source of abstract







Equipment for Determining the Direction of Centimetre Waves in Terms
of θ  and φ Simultaneously
Title Text
Morita, K., and Sekiguchi, T.Author Text
J. Inst. Elect. Commun. Engrs., Japan, vol. 35, pp. 154-159; April 1952.Source Text
Keyword Text
The direction of an incoming wave is indicated by minimum response of a
dipole aerial at the focus of a small paraboloidal reflector and parallel to its
axis.  Opposed metal quadrants in the plane of the aperture of the reflector
are rotatable about the axis of the reflector.  Diagrams illustrate the action of
the device.  (IRE or IEEE abstract, formal literature, Japanese






Application of the Theory of Random Search to Bird 'Navigation,'Title Text
Singer, S. FredAuthor Text
Technical Report ONRL-26-52, Office of Naval Research, London, 8 April 1952.Source Text
Keyword Text
Recent work by Dr. D. H. Wilkinson, Cavendish Laboratory, Cambridge, has
shown that the main experimental features of bird homing can be accounted
for by the assumption of completely random search.  On the basis of this
discussion, it is then questionable whether real navigational ability in birds is
required to explain certain homing experiments.  (Abstract taken from author's







Sletten, C. J., Mavroides, W. G., Ruze, J., Allen, C. C., Dominy, J. F.,
and Taylor, T. T.
Author Text
USN, NRL Report No. R-4043; April 1952.Source Text
Keyword Text
This side-lobe conference was an outgrowth of the Fourth Symposium on
Scanning Antennas.  Several papers offered for presentation at the
Symposium appeared to convey information on the general subject of side-
lobe evaluation and suppression.  It was therefore felt advisable to include
these papers in a separate session and to invite additional papers to fill out
the program.  The report consists of the following papers:  CARLYLE J.
SLETTEN and WILLIAM G. MAVROIDES, "A Method of Side-Lobe
Reduction," JOHN RUZE, "Effect of Aperture Distribution Errors on the
Radiation Pattern," CHARLES C. ALLEN, "Antenna Pattern Calculation for
Asymmetrical Aperture Distributions," JOHN F. DOMINY, "The Effects of
Mechanical Deviations in Radar Antenna Reflectors," and T. T. TAYLOR, "An
Antenna Pattern Synthesis Method." (Author's abstract and Written for this
publication by Southwest Research, formal literature, English language/USA






Leitfaden der FunkortungTitle Text
Stanner, W., et al.Author Text
(Manual of Radio Direction Finding.) Elektron-Verlag, Garmisch-
Partenkirchen; 1952.  See Fernmeldetech. Z., vol. 5, p. 197; April 1952.
Source Text
Keyword Text
A general treatment including, in the longest and the most interesting section
of the book, an account of D/F developments in Germany and of British and
American radar technique.  (Written for this publication by Southwest
Research and Source of abstract unknown, book, German language/abstract,






Current-Carrying Wire Loops in a Simple Inhomogeneous RegionTitle Text
Wait, J. R.Author Text
Jour. Appl. Phys., vol. 23, no. 4; April 1952.Source Text
Keyword Text
The electromagnetic fields of a small current carrying insulated wire loop
situated in the plane of separation between two dissipative media are
calculated.  (Source of abstract unknown, formal literature, English






Propagation of Radio Waves over a Stratified GroundTitle Text
Wait, J. R.Author Text
Geophysics, vol. 18, no. 2, pp. 416-422; April 1952.Source Text
Keyword Text
The propagation of vertically polarized radio waves over a horizontally stratified
medium is investigated.  A general expression for the "wave tilt" is derived for
the case of any number of layers with arbitrary properties in each layer.
Numerical calculations are carried out for the special case of only two layers
which show that the conductivity and dielectric constant variations of the
lower layers will affect the magnitude and phase of the wave tilt.  (Author's







Statistics and Cognate Research at the University of CambridgeTitle Text
Weyl, F. JoachimAuthor Text




This report gives an account, mainly in terms of illustrative examples, of the
work currently carried on at the University of Cambridge in the development as
well as in the application of statistical theory.  Another object of the report is
to give an impression of the cooperation which has developed among various
University departments in the pursuit of this work.  The first section reviews
the research and interests of the Statistical Laboratory which, supported by
the computing facilities of the Mathematical Laboratory, plays  a central role
in this cooperative effort.  In addition to acting as a group of consultants to
other research teams encountering statistical problems, it trains a type of
graduate statisticians who are particularly suited to fit into an experimental
project staff and of whom several have already found employment at the
University.  Subsequent parts describe the statistical aspects of current
studies at the Psychology Laboratory and at the Applied Economics
Department, in which the Statistical Laboratory has played a role by
furnishing either advice or personnel or both.  The report, however, is to
complete with respect to outside interests of the Statistical Laboratory, failing
to cover similar instances in the Department of Genetics and the Faculty of
Medicine.  (Abstract taken from author's summary, technical report, English






Analysis and Measurement of Antenna ParametersTitle Text
AnonymousAuthor Text
Antenna Lab., Ohio State U. Research Foundation, Interim engineering rept.,
16 January-15 April 1952, TIP No. U23188; 5 May 1952.
Source Text
Keyword Text
A model frequency changer for the panoramic impedance plotter was set up
and tested for efficiency and sensitivity characteristics.  Operation appeared
adequate for use in the complete impedance plotter.  An alternate system
was produced for measuring phase at lower frequencies.  This method
depends upon the fact that the magic T used as the phase discriminator and
the continuous type phase shifter using helical transmitting and receiving
elements are inherently broad-band devices.  The problem is discussed of
designing an aperture-type antenna which is circularly polarized over a band
of frequencies.  The pertinent polarization parameters may be completely
specified by a single complex parameter u.  Proof is given for a theorem
which states that, in order to obtain a circularly polarized wave, the
polarization parameter u must equal the complex conjugate of the aperture
reflection coefficient.  A practical system for measuring the frequency
variation of u is described as well as a procedure for designing an antenna
having a low axial ratio over a frequency band.  Components of the LF
efficiency meter were modified, and operational tests were conducted on the
system as a whole.  A theoretical analysis led to the derivation of an invariant
expression for the input admittance of a unipole.  An introductory study of
nonlinear systems was made based on the assumption that the output of the
system is sinusoidal.  By the use of open loop sinusoidal response the
closed loop response can be obtained in a manner similar to that for linear
systems.  The type of representation indicates the stability, possible limit
cycles, and response hysteresis.  A relatively fast db. recorder was developed
(dynamic range 35 db.) for use with a bolometer detector.  The dual detector
db. recorder (dynamic range 50 db.) which gives the maximum sensitivity
obtainable from a crystal and is relatively slow, is being constructed with
improved components.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Operational Suitability Test of Rawin Set AN/GMD-1Title Text
AnonymousAuthor Text
Air Proving Ground Command, Final Rept., 5 May 1952.  TIP No. U22864.Source Text
Keyword Text
The AN/GMD-1, a transportable radio direction finder for automatically
tracking a balloon-borne radiosonde, was evaluated under arctic winter
conditions; 103 radiosonde releases were made at -10 to -59ºF.  The
equipment includes a 1680-mc. rawin receiver, parabolic antenna, and control
unit mounted on a metal base.  A control-recorder unit permits remote
operation and records azimuth and elevation angles correlated with a time
print.  The AN/FMQ-1 or -2 is used to record pressure, temperature, and
humidity data.  The set was satisfactory for operation to -30ºF.  Cables
flexible below -30ºF and a 200-w. strip heater to warm the azimuth gears are
required for lower temperatures.  An on-off switch was recommended for the
exhaust blower fan because the fan should be operated only above 0ºF to
prevent unnecessary chilling of the receiver electrical components.  The screw-
type cannon plugs in the receiver were difficult to remove and replace, and
captive-type screws were recommended for holding the base plate to the
pedestal.  The set, with modifications, was considered suitable for arctic use
to replace the SCR-658 in R and Q radiosonde sections.  (Science or
engineering abstract, technical report including miscellaneous government







D/F Signal-To-Noise Improvement UnitTitle Text
AnonymousAuthor Text




The 5-section unit was completed.  Three of the sections, the recording
amplifier, magnetic drum assembly, and playback amplifier, are concerned
with the input signal from the crash-locator beacon receiver; the other 2
sections, motor amplifiers and power supply, have supplementary functions.
The input signal to the unit is fed to the recording amplifier where it is limited,
amplified, and supplied as a constant-current signal to the recording head of
the magnetic drum assembly.  The recording amplifier includes a test-signal
generating circuit to enable setup of the unit with no signal input from an
external source.  The recording amplifier is essentially a cathode-coupled
phase inverter and a push-pull power amplifier.  Good phase inversion was
obtained from the inverter with less than 10 unbalance.  The recording
amplifier is capable of supplying the 30 ma. rms current required for the 1000-
turn boundary-displacement recording head.  The drum assembly includes the
drum with drive motor, speed reduction gears, and recording, erase, and 16
playback heads.  The method of boundary-displacement recording is
discussed in detail.  The signal from the 16 series-connected playback heads
is sent to the playback amplifier and made available at the output terminals in
either ac or dc form.  The motor amplifiers accept the 2-phase reference-
signal input and amplify it to a power level sufficient to operate the drum drive
motor.  The 2 inputs are independent and ungrounded within the unit so that
either wire of one phase may be tied to either wire of the other to form a 3-wire
system, the only limitation being that clockwise drum rotation is required.
The circuits of the 2 amplifiers are nearly identical, the principal difference
being in the source of the internal test signal.  The power-supply section
takes care of heater, plate, and screen requirements.  The section includes a
thermostatically controlled blower and heater to regulate the ambient
temperature.  The main power switch breaks both sides of the line, both of
which are fused.  Tests were performed on the unit by using the random noise
from a radio receiver superimposed on a typical test signal.  The principle of
noise reduction by successive additions of the repetitive wave form through
the medium of magnetic storage was demonstrated.  S/N improvements of
about 10:1 can be expected from 16 successive additions under nearly all
conditions.  The use of recirculation (the process of mixing a portion of the
played-back output with the input to the recording system in phase with the
Abstract Text
input signal) yielded an additional improvement by an increase of the over-all
storage beyond 16c.  Recirculation also amplified the defects of the recording
system and increased the effective storage time.  Effective wave-form
improvements of 100:1 were obtained by use of recirculation.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,





Multisignal UHF Direction FinderTitle Text
Carnine, R. L., and Benkley, F. G.Author Text
Melpar, Inc., Interim engineering rept. no. 10, 14 March-14 April 1952, TIP No.
R6798; 6 May 1952.
Source Text
Keyword Text
Efforts were continued to design a multisignal direction finder consisting of a
Wullenwever-type antenna, a commutating system, a radio receiver, and an
indicator unit.  When both mechanical and capacitive commutation were
found to be impractical attempts were confined to a method based on the λ/4
flat-strip transformers arranged radially.  The lines have 50-ohm terminations
and are electrically insulated.  A drum-type construction was selected as the
practical commutator configuration from the standpoint of physical size and
rigidity;  a commutator breadboard having 4 active line elements was
designed especially for cross-talk and impedance check measurements.
Tests on a compact 36:1 transformer coupler indicated that the design
technique is adequate for inclusion in the ultimate system.  Criteria were
established for attenuators to be used for the tapering elements.  RG-58C/U
coaxial cable was selected for phasing the illuminated antenna elements.
The problem of relative phase shift between the deflection and clamping
signals was not completely solved by transmitting the clamping signal
through a dummy control transformer; delay traced to the dc restorer and
clipper circuits has necessitated modifications.  The present commutator-type
of generator is capable of simulating the receiver output for 6º beams
separated by 15º and differing in level by 20 db.  It consists of a printed circuit
type of disk commutator, a brush assembly, a motor drive, and a filter.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Pattern Synthesis for Antenna Arrays on Circular, Elliptical, and
Spherical Surfaces
Title Text
Duhamel, R. H.Author Text
University of Illinois, Electrical Engineering Laboratory, Technical Report No.




A general method of pattern synthesis is presented for an array of antenna
elements placed on a circle, an ellipse, a sphere, a spheroid and an ellipsoid.
 Since only the element pattern is required, the antenna elements may be
dipoles or loops, either with or without a concentric reflecting surface, or
slots.  This method of pattern synthesis could be quite useful in the design of
antenna systems for direction finding, radar, and other applications.  (Science
or engineering abstract, technical report including miscellaneous government







Magnetic Properties of Ferrite MaterialsTitle Text
Gelhard, E.Author Text
Tele-Tech., vol. 11, no. 4, pp. 50-52, 82-84; May 1952.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Goldman, S.Author Text
Final Report, Contract AF 28(099)-238,  May 1952, Department of Electrical
Engineering, Syracuse University, Syracuse, NY, 31 May 1952.
Source Text
Keyword Text
This is the final report of work under Contract AF 28(099)-238 on methods of
improving signal resolution in direction finding systems.  The principal purpose
of the report is to present an overall picture of the work done and the
conclusions drawn.  The purpose of the project was to investigate the
possibility of resolving the azimuth bearing of signals having an angular
separation less than the beam width of the search D/F antenna.  Basically,
four methods of attack were investigated but at the time of termination of the
contract, none had developed into anything that looked like a  practical
solution to the problem.  One method of attack was to approximate the actual
antenna pattern with a quantized pattern as shown in Figure 1, and to
approximate the received signal with a quantized pattern, and then to solve a
set of algebraic equations to eliminate the effect of the antenna pattern, in
order to arrive at the true incoming signal.  Methods of direct analytical
solution as well as an analogue computer were considered.  An analytical
method appeared to be the best.  At the conclusion of the work we did not
consider that this was a practical solution to the problem.  A second method,
which was developed only for the case of two incoming signals, was to
calculate the mathematical moments in the received signal and from these to
determine the strength and location of the incoming signals.  This method
was abandoned because even small amounts of noise would seriously impair
its accuracy.  A third method was likewise only developed for the case of two
incoming signals.  This involved the accurate determination of the magnitude
and phase of the fundamental and second harmonic of the output signal for a
rotating antenna.  The method did not appear too promising, because of its
sensitivity to noise, so we abandoned it.  A fourth method was still under
development when the contract terminated, and it was still yet not clear
whether or not this method could be brought to the point where it could be of
practical value.  The basic idea of this method may be seen by referring to
Figure 2.  The antenna pattern shown in Figure 2a will cause a signal of the
same form, as a function of time, in response to a single distant signal.  The
spectrum of the signal in Figure 2a is shown in Figure 2b.  If we could send
the signal of Figure 2a through a network which would make its amplitude
spectrum flat, as shown in Figure 2d, the output of the network would be an
impulse, as shown in Figure 2c.  Such a network, would in theory and in the
Abstract Text
absence of noise, make the resolution perfect.  Such a network is physically
realizable, since it is required that we can prescribe both its amplitude and its
phase characteristic only at multiples of the frequency of repetition of the
signal.  A great deal of analytical and experimental work was done to see
whether this method could be made to accomplish the desired result.  It was
decided that the best way to obtain the desired modification of the frequency
characteristic is to use band pass filters consisting of high Q resonant
circuits.  The circuit Q should be proportional to the frequency of the harmonic
in order to provide identical slopes of all phase-frequency characteristics.
This will minimize the effect  of incidental shift of signal frequency.  It is
preferable to use stagger-tuned circuits in each band pass filter in order to
linearize the phase characteristic.  Since coils became prohibitively large at
the frequency of rotation of the antenna and its lower harmonics, R-C
feedback networks were designed to give response characteristics identical
with the response characteristics of tuned amplifiers using passive resonant
circuits.  A synchronous capacitor coomb filter was designed to remove noise
from the signal while preserving the harmonic content of the desired signal.
This synchronous comb filter is to precede the tuned amplifiers described in
the foregoing paragraph.  These latter are then adjusted individually to modify
the harmonic content of the signal to sharpen the effective directional
characteristic.  The essential features of such a system are illustrated in
Figures 3 and 4.  Preliminary calculations indicated that an improvement of 50
percent in the signal resolution might be possible by the foregoing method.  It
was not possible to complete the experimental work to see whether such an
improvement could actually be obtained in practice before the contract was
terminated.  In any case, the system would be so elaborate that it would
hardly be of practical value.  (Abstract includes entire text of author's report,





 Signal Resolution in Wide Aperture D/F Systems in the Presence of
Noise
Title Text
Goldman, S., and Lepage, W. R.Author Text
Syracuse University, Research Institute, Progress Reports and Final Report,




This report covers the final work under Contract AF 28(099)-258 on methods
of improving signal resolution in direction finding systems by resolving the
azimuth bearing of signals having an angular separation less than the beam
width of the D/F antenna.  Four methods were investigated but none
developed a practical problem solution.  Method one was to approximate both
the antenna pattern and the received signal with quantized patters, and solve
a set of algebraic equations to eliminate the antenna pattern, and estimate
the true incoming signal.  This was not a practical solution to the problem.  A
second method, developed for the case of two incoming signals, was to
calculate moments in the received signal and determine the strength and
location of the incoming signals.  This method was abandoned because even
small amounts of noise would seriously impair accuracy.  A third method also
developed for two incoming signals involved the accurate determination of the
magnitude and phase of the fundamental and second harmonic of the output
signal for a rotating antenna.  The method was not promising, because of
sensitivity to noise.  A fourth method under development when the contract
terminated, was to subject the antenna pattern to a filter which would make
its amplitude spectrum flat.  The output of a following network would be an
impulse, and would in theory and in the absence of noise, make the
resolution perfect.  Such a network is physically realizable, since it is
required to prescribe both amplitude and phase only at multiples of the
frequency repetition of the signal.  Preliminary calculations indicated that an
improvement of 50% in the signal resolution might be possible; however, it
was not possible to complete experimental work to verify if such improvement
could be obtained in practice.  In any case, the system would be so elaborate
that it would not be of practical value.  (Written for this publication by
Southwest Research, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Signal Resolution in Wide Aperture D/F Systems in the Presence of NoiseTitle Text
Lepage, W. R.Author Text
Progress Report No. 8, Contract AF 28(099)-238, 1 March to 31 May 1952,




The idea has been developed in previous reports that the effective beam width
obtainable from a rotating direction-finding antenna may be reduced by a
factor of two, using practically realizable devices.  The equipment would
include a synchronous capacitor for removing noise while preserving the
harmonic content of the wave, and a set of selective networks for modifying
the amplitudes of the harmonics.  Report no. 6 presents an analysis of the
synchronous filter, and report no. 7 deals in a preliminary way with the
selective amplifier problem.  The purpose of the present report is to develop
further the design of an adequate system of selective amplifiers for the
harmonics.  There are two aspects to this problem: (1) the determination of
the parameters of the resonant circuits, and (2) a means of realizing resonant
circuits having the properties required by the design, particularly at the low
frequencies where coils may become prohibitively large.  Under item (1),
consideration has been given to making the networks as insensitive as
possible to small deviations of the signal frequency from the design value.
The proposed design employs stagger tuning to provide maximum linearity of
the phase response.  The solution for item (2) is to use R-C feedback to give
response characteristics identical to the response characteristics of tuned
amplifiers using passive resonant circuits.  (Abstract taken from author's






The Siting of Direction-Finding StationsTitle Text
Ross, W., and Horner, F.Author Text
Radio Research Special Report No. 22, His Majesty's Stationery Office.  See




Means of estimating the suitability of particular sites of those considered
normally acceptable for D/F purposes are described.  The types of errors due
to relatively small objects such as trees, poles, and small buildings, to larger
obstacles such as cliffs, mountains and woods, and to special objects such
as wire fences, overhead telephone cables and stretches of water are
considered.  The position of any perturbing object relative to the transmitter or
the D/F station can cause a wide variation in the error in estimated direction.
The slope of the ground and the nature of the building housing the D/F
equipment and aerial are also described.  The errors due to one or more of
those described above may be partially compensated when the station is
calibrated.  Tables showing typical errors arising from typical terrestrial
conditions are given.  A Bibliography is included.  (Source of abstract
unknown, technical report including miscellaneous government published






Some Applications of FerroxcubeTitle Text
Six, W.Author Text
Phillips Technical Review, vol. 13, no. 11, pp. 301-311; May 1952.Source Text
Keyword Text
It is not possible to indicate any general rules governing the uses of
Ferroxcube materials; in fact, it is necessary to investigate each individual
case on its merits to determine whether and in what form Ferroxcube can be
employed.  At the same time, a few examples in which Ferroxcube has
amply proved the value of its properties will serve to furnish some idea of the
field of possibilities which this material has opened, and of methods that will
ensure the best practical results.  Ferroxcube is a ceramic magnetic material
which may be described chemically as consisting of mixed crystals of simple
cubic ferrites such as Mn-An-ferrite (Ferroxcube III) and Ni-Zn-ferrite
(Ferroxcube IV).  These materials were originally developed as material for the
cores of inductors such as are used in telephone work, where the eddy
current losses inherent in the highly conductive metallic ferromagnetic
materials at the higher frequencies render the use of these materials
extremely difficult.  It may be assumed to be sufficiently well-known that, so
far, we have open to us a choice of two methods by means of which iron (i.e.
highly conductive) cores can be made suitable for use at high frequencies,
namely by laminating the core or by using the so-called powder-core.  In
either case the eddy current losses are certainly reduced but, as we shall
presently show, these expedients do not provide an ideal solution to the
problem.  On the other hand, owing to the generally high volume resistivity of
Ferroxcube the eddy current losses in this material are relatively small, even
in the case of the solid material.  Beyond a certain frequency, which is
dependent on the composition of this material, the "residual" losses in
Ferroxcube may be quite considerable; it appears that this frequency
(described as the "ferromagnetic resonant frequency") is proportionately
higher according as the initial permeability of the material is lower.  It is
therefore possible, at the cost of the initial permeability, to extend the range
of frequencies within which the residual losses will remain sufficiently low, this
being but one example of the much more general variability of the properties
of Ferroxcube.  The facility that exists for varying the composition of the
material as desired enables us so to vary the various characteristics that the
requirements imposed by a particular problem will be met in the best possible
manner.  At the same time, in order to secure the  fullest advantages of these
new ferromagnetic materials, such problems should be approached as far as
possible with a certain open-mindedness, in not only endeavouring to suit the
Abstract Text
choice of material to the problem, but, if necessary, to present the problem in
such a light that it will fit in with the possibilities offered by the unusual
properties of the new material.  Before proceeding to a discussion of the
actual examples of the uses of Ferroxcube, we should say something about
the general characteristics of magnetic circuits in which an air-gap is
incorporated.  (Author's abstract, formal literature, English





Optimum Input Transformer for Radio-Direction-FindersTitle Text
Buchholz, L.Author Text
Elektrotek . T., vol. 65, pp. 201-206; 5 June 1952.Source Text
Keyword Text
The coupling transformer between a frame aerial and the first amplifier grid
can be chosen to give maximum signal or maximum S/N ratio.  These two
conditions are not the same.  Solutions applicable to frequencies below 1500
kc/s are calculated in detail with numerical examples.  (IRE or IEEE abstract,







The Radiation Resistance of Resonant Transmission LinesTitle Text
Chipman, R. A., Carr, E. F., et al.Author Text
J. App. Phys. vol. 23, pp. 613-20, June 1952.Source Text
Keyword Text
For resonant sections of a transmission line consisting of parallel silver rods
extending vertically above a metal ground plane, the resonance curves of input
admittance as a function of line length have been drawn by a synchronized
recording meter apparatus, and the effective total resistance of each resonant
line calculated.  This has been done for frequencies between 300 Mc/s and
1,400 Mc/s, for resonant line lengths up to several wavelengths, for line
sections with both open-circuit and short-circuit termination at the top, and in
each case with and without a large metal pipe shielding the test line.
Radiation resistance is obtained as the difference between the resistance
calculations for any one resonant line section unshielded and shielded.  With
a probably error of about 5%, the radiation resistance is found to be
∝(frequency)2, and to be independent of line length and of whether the top
termination is an open or a short circuit.  The absolute values agree
reasonably well with the theory of Storer and King (Abstract 1283 [1952]) and
disagree with some earlier predictions.  (Abstract source unknown, formal






An Experimental Analysis of Signal Interception by Rapid Scan
Microwave Receivers.
Title Text
Dethlefsen, Douglas G.Author Text
Technical Report:  Report TR-13,  58 pages; June, 1952.  Author's
Association: Stanford University, Stanford Electronics Labs., California.
Source Text
radar signals, radar interception , radar transmitters,
radar receivers, radar pulses,  direction finding,
radar antennas, simulation, microwaves, NTISDODXD
Keyword Text
This report is concerned with an experimental evaluation of the probability of
interception of a pulsed radar signal by periodically tuned intercept receivers.
The  problem has been attacked by simulating the radar transmitter and
intercept receiver  characteristics with electronic equipments providing pulse
trains representing (1) the time  interval during which the radar transmission is
directed toward the receiver, and (2) the  time interval during which an
intercept receiver employing a directional receiving antenna  is responsive to
the incoming radar transmission.  An interception of a radar transmission  by
the receiver is indicated by a finite time coincidence of these pulse trains.  By
a  method of counting the pulses actually appearing in the simulated receiver
circuits, the  effectiveness of the operation is measured by determining both






Status Report on Direction of Arrival of Radio WavesTitle Text
Hayden, E. C., Anderson, J. M., Hyneman, R. F., Webb, H. D., O'Meara,
T. R., Michel, W. E., Bailey, A. D., Peckham, V. D., Yaru, N. and Royal,
D. E.
Author Text
RRL 58, Project No. NR-076-161, N6-ori-71, Task XV, Report No. DF 22,
Radio Direction Finding Section, Electrical Engineering Research Laboratory,




This report covers the period 1 March 1952 to 31 May 1952, and gives
summary statements of progress on several projects.   These projects
include:  Direction of Arrival of Waves, Dual-Channel Amplifier Development,
Application of Probability Theory and Statistical Inference to the Radio
Direction Finding Problem, Polarization Measurements, Aircraft RDF and
Homing Systems, and Application of the Luxembourg Effect in Radio
Direction Finding.  (Abstract written for purpose of this publication by






Measurement of the Effect of Irregular Terrain on VHF and UHF Directive
Antenna Patterns
Title Text
Kirby, R. S., Taff, J. M. and Moore, H. S.Author Text
NBS Project 1406-34-6803, NBS Report No. 1719, National Bureau of
Standards Tropospheric Propagation Research Section, Central Radio
Propagation Laboratory, Washington, D.C., 3 June 1952.
Source Text
Keyword Text
Measurements of antenna patterns of directive antennas were made while
driving around transmitters at relatively constant distances of 0.4, 10 and 30
miles.  The transmitting antennas for pattern measurement were located at
Fort Dix, New Jersey, and operated at frequencies of 49, 141.75, 239 and 460
Mc.  The receiving antennas used for recording were ground plane antennas
mounted on a retractable mast in the mobile recording unit and could be
operated as high as 30 feet, road obstacles permitting.  Because of the great
number of wires and trees over the road, most measurements were made at
12 and 15 feet.  In addition to the measurements made around the
transmitters, receiving antenna pattern measurements were made at spot
locations around the transmitter with a 460 Mc corner reflector antenna.






Cage-Type Very-High-Frequency Phase-Comparison Omnidirectional
Radio Range Antenna
Title Text
Lundburg, F. J., and Bucher, F. X.Author Text
Elec. Commun., vol. 29, pp. 108-116; June 1952.Source Text
Keyword Text
Description of an antenna system consisting of a dipole rotating within a cage
of vertical metal rods, together with an upper cage extension serving to
suppress vertical polarization.  Tests carried out on the system show that it
has good azimuth accuracy, a small cone of silence, and vertical polarization
50 db below horizontal polarization for an upper-cage length of 12 feet, the
whole system being mounted on a circular metal counter-poise 35 feet in
diameter and 15 feet above the ground.  Details are given of the tone wheel
and magnetic pickup that provide the fixed-phase reference signal.  (Science
or engineering abstract, formal literature, English language/USA abstract,






Ground Acceleration Measurements.   <NOTE> Facsimile Rept.Title Text
Morris, W. E.Author Text
Report AEC-WT-388, 186  pages; June, 1952.  Author's Association:  Naval
Ordnance Lab., White Oak, MD.
Source Text
nuclear explosions, instrumentation, mechanical waves,
acceleration, surface burst,  underground explosions,
shock waves, blast, electronic equipment, site
selection,  measurement, angle of arrival, time,
accelerometers, pressure gages, recording,  systems,
installation, calibration, buster, jangle operation,
jangle operation, NTISDODXD
Keyword Text





Ferroxcube Aerial RodsTitle Text
Van Suchtelen, H.Author Text
N.V. Philip's Gloeilampenfabrieken, Eindhoven, Holland, Electronic
Application Bulletin, vol. 13, no. 6, pp. 88-100; June 1952.
Source Text
Keyword Text
ABSTRACT NO. 1:  Aerial rods are, in effect, loop-aerials of greatly reduced
size.  The reduction in size is made possible by employing a rod of
ferromagnetic material which concentrates the magnetic flux of a large area
into the small loop.  In this paper the effects of various parameters on the
performance of an aerial rod are discussed, particular attention being given to
the application of FERROXCUBE aerial rods.  ABSTRACT NO. 2:  The size of
loop aerials can be greatly reduced by using a core of some suitable
magnetic material.  The design is discussed of aerials using small coils
wound on rods of ferroxcube.  The losses and Q-factors of such aerials are
investigated and experimental results are quoted.  Temperature effects on the
permeability of the core material are analyzed.  (Abstract No. 1 - Author's
abstract, Abstract No. 2 - Source of abstract unknown, technical report
including miscellaneous government published material, English






Design of Optimum Buried-Conductor r.f. Ground SystemTitle Text
Abbot, F. R.Author Text
Proc. IRE, vol. 40, pp. 846-852; July 1952.Source Text
Keyword Text
From the design equations developed, a radial-conductor earth system may
be constructed which will provide maximum power radiated per dollar of overall
cost.  The fundamental equations are particularly applicable to any installation
operating in the frequency range below 1000 kc/s.  A radial-conductor earth
system based on the design parameters here presented will assure l.f. aerial
efficiencies of 50% or better as compared to efficiencies of 25% or less
usually encountered in similar aerials without such an earth system.  A
technique for achieving optimum design of radial-conductor ground systems
was developed.  Curves were prepared which facilitate the determination of
optimum spacing and length of the ground radials.  A typical computation is
included.  (Author's abstract, formal literature, English language/USA






Back-Scattering of Electromagnetic Waves from Spheres and Spherical
Shells
Title Text
Aden, A. L.Author Text




The classical theory of the scattering of a plane electromagnetic wave by a
sphere is reviewed, and the difficulties in getting numerical answers from this
formal solution are discussed.  It is shown how the computations may be
simplified by using suitably defined logarithmic derivative functions and  the
recurrence formulas due to Infeld.  By this method, numerical answers for the
scattering amplitude coefficients of any order can be computed exactly, even
if the index of refraction is complex.  The technique mentioned above has
been used to determine the scattering amplitude coefficients and the back-
scattering cross section for one special case involving water spheres with
sizes comparable to the wavelength.  The theoretical results are compared
with those obtained experimentally.  A rigorous solution is also given for the
scattering of a plane electromagnetic wave from two concentric spheres of
different dielectric constant.  This problem is formulated in a manner similar to
that for a single sphere, and the scattering amplitude coefficients are
expressed in terms of spherical Bessel functions and the logarithmic
derivative functions.  The application to a particular physical problem is







Radiation Field of Rhombic Antennas Using Metal SupportsTitle Text
Bowman, D. F.Author Text
Weldon and Carr, Consulting Radio Engineers, Bimonthly technical rept. no.
1, 15 May-15 July 1952, TIP No. U23609.
Source Text
Keyword Text
A study of metal supports for rhombic  antennas showed that only the side
supports appreciably affected the antenna performance.  The antenna and
supports were analyzed as a transmission line and reflecting discontinuities.
The transmission line formed by a type C rhombic transmitting antenna had a
characteristic impedance that varied with position along the line but had an
average value of over 600 ohms.  A susceptance introduced by a metal side
support resulted in a discontinuity which changed the current distribution on
the antenna wires and permitted the support of an additional vertical current.
The former affects principally the horizontally polarized pattern; the latter
introduces vertically polarized radiation.  An experimental quantitative study of
the effects was initiated.  Impedance data are to be obtained on a 22/100-
scale full model and a 1/100-scale half model.  Pattern measurements are to
be made on a model of about 1/200 scale.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Multisignal UHF Direction FinderTitle Text
Carnine, R. L., and Benkley, F. G.Author Text
Melpar, Inc., Interim engineering rept. no. 13, 14 June-13 July 1952, TIP No.
R7043; 30 July 1952.
Source Text
Keyword Text
The commutator and the 36:1 coupler and rotary output joint were completely
designed.  A breadboard constructed of material to be used in the final
commutator (Araldite dielectric) was tested with satisfactory results.  The
electrostatic deflection tube and the advantages of circular display are
discussed.  Fabrication of the cabinet and desk shelf was completed.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Ionospheric Reflection of VHF Radio WavesTitle Text
Feinstein, J. and Salzberg, C.Author Text
NBS Project 1401-10-1400, NBS Report No. 1812, National Bureau of
Standards, Upper Atmosphere Research Section, Central Radio Propagation
Laboratory, Washington, D.C., 22 July 1952.
Source Text
Keyword Text
The theory of partial reflections from a stratified ionospheric layer is used to
account for reflection of 50 Mc radio waves.  Employing a model which
assumes a linear distribution of ion density across each strata and a lack of
coherence between strata, an expression for the reflection coefficient is
obtained.  This reflection coefficient is proportional to the gradient of ion
density and varies inversely with the cube of the cosine of the angle of
incidence of the wave upon the ionosphere.  A comparison is made between
the experimentally determined reflection coefficient and the theoretical value
computed from the best estimate of ionospheric parameters involved.  An
extension to other ionospheric layers is discussed and suggestions are
offered for future experiments which will afford a test of the validity of the






Solution of Least Squares Problems by an N Step Gradient MethodTitle Text
Fischbach, J. W.Author Text




A procedure is given for finding the least-square minimum, and the most
probable value of the least-squares vector, without the necessity of explicitly
finding normal equations and inverting the resulting matrix.  The method is an
application of an N-step gradient procedure and is especially well suited for
use with high-speed digital computers.  The proposed iterative procedure is
applied to a problem given by Whittaker and Robinson (The Calculus of
Observations, page 212, Blackie and Son, Ltd., London).  Calculations
indicate that the least-squares vector is independent of the initial starting
approximation.  Convergence of the N-step method is rapid to a high order of
accuracy.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






An Investigation of Polarization Errors in an H-Adcock Direction-FinderTitle Text
Horner, F.Author Text
Proc. IEE (London), Part IV, vol. 99, pp. 229-240; July 1952.Source Text
Keyword Text
ABSTRACT NO. 1:  The polarization-error characteristics of H-type Adcock
direction finders for the vhf band and the upper part of the hf band are
controlled to a large extent by resonance phenomena.  Investigation of a vhf
rotating system shows that the frequencies at which large errors are liable to
occur, and the magnitudes of the maximum errors can be calculated from the
physical dimensions of the antenna system.  The lowest resonance frequency
is that for which the product of antenna length and spacing is λ2/20.  A
second resonance occurs when the spacing is λ/2, and, if spacing and
antenna length are about equal, a third resonance occurs for a spacing of 0.8.
 Three major causes of polarization errors are discussed and various methods
of minimizing errors are considered.  ABSTRACT NO. 2: Investigation of
rotating system for very high frequencies demonstrated feasibility of
calculating, from physical dimensions of antenna system, frequencies at
which large errors are liable to occur, and also magnitudes of maximum
errors; three major causes of polarization errors and formulas for calculating
these errors.  (Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 -
Science or engineering abstract, formal literature, English language/abstract,






A Note on Wave Propagation Through an Inhomogeneous MediumTitle Text
Hufford, George A.Author Text
NBS Project 1406-30-6803, NBS Report No. 1830, National Bureau of
Standards, Tropospheric Propagation Research Section, Central Radio
Propagation Laboratory, Washington, D.C., 28 July 1952.
Source Text
Keyword Text
A few formal observations are made concerning wave propagation through an
inhomogeneous medium.  A modification of Kirchoff's formula is suggested
and an integral equation derived which if certain integrals can be evaluated
given an estimate of the error made in the usual approximate methods.
Applications are indicated to the equivalent earth's radius model and to the
flat earth, modified index model.  (Author's abstract, technical report, English






F-94 Radio Compass InstallationTitle Text
Tuttle, J. M.Author Text
Lockheed Aircraft Corporation, Burbank, California, Final Engineering Report,
Contract No. AF 33(038)-11205, ASTIA AD-11 488; 18 July 1952.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Fundamentals (Electronic)Title Text
AnonymousAuthor Text
Radio Fundamentals (Electronic), Chapter XVI, Royal Canadian Navy, Report
BRCN 5422(2), Catalogue No. DB3-562, 1 August 1952.
Source Text
Keyword Text
This chapter discusses fundamental principles of direction finding with
examples and commentary on various types of antennae and their operation.
(Written for purposes of this publication by Southwest Research, book,






Radiation Characteristics of Helical Antennas of Few TurnsTitle Text
Haycock, O. C. and Ajioka, J. S.Author Text
Proc. I.R.E., vol. 40, pp. 989-991, August 1952.Source Text
Keyword Text
A one-turn helical aerial designed to produce axial radiation is linearly
polarized.  A similar aerial can be made circularly polarized by suitable
resistance loading.  This paper presents a method of producing circular
polarization by resistance-loading a 1¼-turn helix.  (Authors' abstract, formal






The Radio Research Board of the D.S.I.R.Title Text
Hyde, W. LewisAuthor Text




The Radio Research Board of the D.S.I.R. supervises investigations in the
U.K. of wave propagation and related problems.  This report describes the
work now in progress, principally at the Radio Research Station in Slough.
One of the important investigations is on the influence of the ionosphere on
radio direction-finders, and data are being collected on ionospheric waves.
Another group of experiments is devoted to atmospheric noise originating from
lightning flashes.  Other experiments concern ground-wave propagation, noise
in semiconductors, ionospheric absorption, and the anomalous propagation of
television signals.  The last section of the report summarizes the
recommendations of a special subcommittee of the R.R.B. set up to advise
on future research on materials for radio purposes.  Their proposals for
research on ceramics, polymers, semiconductors, and magnetic materials
are given briefly.  (Abstract taken from author's summary, technical report,






Self and Mutual Impedances of Parallel Identical AntennasTitle Text
King, R.Author Text
Proc. I.R.E., vol. 40, no. 8, pp. 981-986, August 1952.Source Text
Keyword Text
A method is described for obtaining approximate second-order self- and
mutual impedances of parallel identical aerials.  Extensive groups of curves of
the newly determined impedances are provided.  Since they lead to the
second-order King-Middleton impedances for isolated aerials at infinite
separation, and these are known to be in excellent agreement with
experimental measurements, they are necessarily more accurate than the
first-order or zeroth-order values thus far available, which do not lead to
experimentally verifiable impedances at infinite separation except for







Direction Finder Set AN/SRD-7Title Text
Rasins, W. L., and Krempel, F. M.Author Text




The complete AN/SRD-7 equipment consumed a maximum of 244 w. and 200
w. at the nominal 115-v. line supply.  Noise studies made in an attempt to
improve the receiver sensitivity indicated the necessity for redesigning the
antenna coils which were originally designed for maximum signal but not S/N.
 The maximum reserve gains ranged from 14 db. in the low band (0.250 to
0.500 mc.), up to 18 db. in the 1- to 2-mc. band, and down to 1.6 in the
highest band (16 to 32 mc.).  Increasing the gain of the 2-mc. IF amplifier is
expected to improve the reserve gains of the higher channels.  The audio IF
gain is to be increased to improve the 60 mw. AF output.  Preliminary tests
showed an unacceptable 0.10% frequency drift for a 15% line-voltage
variation.  The maximum over-all direction-finding sensitivity varied from 356
µv./m. in the low band, to 116 µv./m. in the 2- to 4-mc. band, and to 487
µv./m. in the highest band.  Spot checks showed an accuracy within ±5º in a
screen room; however, the data were considered inadequate because of
probable field distortions.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Dynamic Aspects of Errors in Radio Navigational Systems, Particularly
in Cases of Fast-moving Receivers and Transmitters
Title Text
Busignies, H.Author Text
Elec. Commun., vol. 29, pp. 226-228; September 1952.Source Text
Keyword Text
A general discussion including consideration of the effect of reflections from
the surface of the earth.  Accuracy can be effectively improved by sacrificing
bandwidth for integration time.  Errors due to reflections can be averaged out
by radiating a frequency spectrum such that the various reflected components
are received random phases.  Integration can then be applied over the
frequency spectrum.  (Source of abstract unknown, formal literature, English







Davis, R., C.Author Text
Elec. Commun., vol. 29, pp. 219-225; September 1952.Source Text
Keyword Text
Description, with performance specification, block diagram, and some circuit
details of the new Type-154A receiver operating in the range 329.3-335.0 mc.
Twenty frequency-determining crystals are provided and may be selected
individually by means of a bank of 11 relays.  With the exception of the
voltage-regulator tube, the 12 tubes used are all of the "reliable" type
developed for airline use.  (Source of abstract unknown, formal literature,






AFMTC Technical Note: Phase Comparison DFTitle Text
Friedland, M. S., and Marchand, NathanAuthor Text
MTLG-152-1, 1 September 1952.Source Text
Keyword Text





Multisignal UHF Direction FinderTitle Text
Furlow, W. M. Jr., and Benkley, F. G.Author Text
Melpar, Inc., Interim engineering rept. no. 14, 14 July-13 August 1952, TIP
No. R7192; 3 September 1952.
Source Text
Keyword Text
The dielectric constant of Araldite was established as 3.15 at 300 mc.  Du
Pont paint no. 4817 gave excellent adhesion and conductivity when used in
the commutator lines.  Fabrication of the antenna tower was begun.  A
photographic record of indicator patterns illustrated the improvement effected
by limiting the input signal.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Ionospheric Limitations in the Ultimate Accuracy of Direction FindingTitle Text
Gleason, R. F., and Trexler, J. H.Author Text
USN, NRL Memorandum No. 61; September 1952.Source Text
Keyword Text
Wide aperture direction finders are shown experimentally to have the
potentiality of providing greater bearing accuracy than normal site and
instrument errors will permit.  Under typical ionospheric conditions, and
working against burst type transmissions from low powered transmitters, a
direction finder with an aperture of 1000 feet usually obtains a useful bearing
resolution of 0.25 degrees.  It is recommended that in undertaking the
construction of a wide aperture system, great care can be used in the siting
and in the fabrication of the antenna.  Small compromises in the design and
erection could easily cause errors that would mask  the inherent accuracy of
the over-all system.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Ionospheric Limitations in the Ultimate Accuracy of Direction Finding.
<NOTE>  Interim Rept.
Title Text
Gleason, Raymond F. and Trexler, James H.Author Text
Report NRL-MR-61, 23 pages; September, 1952.  Authors' Association:
Naval Research Lab., Washington DC.
Source Text
direction finding, ionospheric propagation, accuracy,
high frequency, ionospheric  disturbances,
polarization, errors, antenna apertures, F region, E
region-NTISDODXA
Keyword Text
Wide aperture direction finders are shown experimentally to have the
potentiality of  providing greater bearing accuracy than normal site and
instrument errors will permit.   Under typical ionospheric conditions, and
working against `burst' type transmissions  from low powered transmitters, a
direction finder with an aperture of 1000 feet usually  obtains a useful bearing
resolution of 0.25 degree.  It is recommended that in undertaking  the
construction of a wide aperture system, great care be used in the siting and
in the  fabrication of the antenna. Small compromises in design and erection







Status Report on Direction of Arrival of Radio WavesTitle Text
Hayden, E. C., Anderson, J. M., Hyneman, R. F., Webb, H. D., O'Meara,
T. R., Michel, W. E., Bailey, A. D., Peckham, V. D., Yaru, N. and Royal,
D. E.
Author Text
RRL 59, Project No. NR-076-161, N6-ori-71, Task XV, Report No. DF 23,
Radio Direction Finding Section, Electrical Engineering Research Laboratory,




This report covers the period 1 June 1952 to 31 August 1952, and gives
summary statements of progress on several projects.   These projects
include:  Direction of Arrival of Waves, Dual-Channel Amplifier Development,
Application of Probability Theory and Statistical Inference to the Radio
Direction Finding Problem, Polarization Measurements, Aircraft RDF and
Homing Systems, and Application of the Luxembourg Effect in Radio
Direction Finding.  (Abstract written for purpose of this publication by






A Procedure for the Determination of the Vertical Distribution of the
Electron Density in the Ionosphere
Title Text
Kelso, John M.Author Text
J. Geophys. Res, vol. 57, no. 3, pp. 357-67, September 1952.Source Text
Keyword Text
A procedure is given for the determination of the "true height of reflection" of a
radio wave incident vertically on the ionosphere.  Since--for a given operating
frequency--the electron density required for reflection is easily found, the
present procedure allows the electron density to be determined as a function
of height.  To find the "true height" at some particular frequency, fv, it is only
necessary to take the average of the values of group height measured at a set
of predetermined frequencies.  These frequencies depend on fv and the
accuracy desired in the results.  In scaling standard experimental curves for
this work, it was sufficient  to use five values, except near cusps or steps
where double that number was found desirable.  The present method is based
on the use of the Gauss-Christoffel quadrature formula, which is used for the
numerical integration of the well-known integral for "true height" as a function
of group height.  The restrictions on this integral apply to all of the work
contained here and are: (1) the earth's magnetic field is neglected; (2) the
effects of collisions are neglected; (3) it is assumed that ray theory may be
used; (4) it is assumed that the curve of electron density as a function of
height has no maxima or minima in the region considered.  (Abstract source






The Origin of Errors in Airborne M. F. Direction FindingTitle Text
Moon, J. H.Author Text
Marconi Rev., vol. 15, pp. 97-113, 3rd Quarter, 1952.Source Text
Keyword Text
The importance of accurate ground calibration is emphasized, and a
description is given of a combined compass base and D/F calibration site
where no reinforcing steel is used.  Bearings taken in the air wander more
than those obtained in ground tests; the difference is attributed to the
deviation of the aircraft from the evenkeel attitude.  Operational tests indicate
that an accuracy within ±2º can be achieved if proper attention is paid to
details.  Correct design and location of the sense antenna are important if the
D/F indicator is to reverse immediately above a radio beacon.  (Univ. of Illinois







The Effect of Sporadic E on Television ReceptionTitle Text
Smith, E. K.Author Text
U.S. National Bureau of Standards, Report No. 1907; 8 September 1952.Source Text
Keyword Text
A study of 466 reports of high and low band television reception greater than
200 miles shows both ionosphere and troposphere propagation.  A rather
clear line may be drawn between the two, however.  The distribution of reports
with distance indicates that those with transmission paths between 200 and
500 miles are tropospherically propagated, whereas those between 500 and
1500 miles are propagated by single hop reflection from the sporadic E region
of the ionosphere.  (Source of abstract unknown, technical report including
miscellaneous government published material, English language/USA






Electromagnetic Fields of a Current Carrying Wire in a Conducting
Medium
Title Text
Wait, J. R.Author Text
Canad. J. Phys., vol. 30, No. 5, pp. 512-523; September 1952.Source Text
Keyword Text
Electromagnetic field components of linear currents carrying wires in a
conducting medium are investigated.  It is hoped the results will be applicable
to electrical well logging methods.  Formulas are derived for the field
components for a linear wire carrying a sinusoidal current imbedded in an
infinite homogeneous and conducting medium.  It is shown that the cylindrical
insulated covering for the wire does not alter the field appreciably.
Calculations are made for an insulated vertical current carrying wire placed in
a horizontal conducting slab where the lower region is highly conducting and
where the lower layer is a good insulator.  Mutual impedance is determined
between a vertical grounded wire in the slab and a horizontal wire element of
the same length on the surface of the slab.  Graphs are constructed with freq
against impedance for a homogeneous  conducting half-space  and also for
the two additional cases where the slab is terminated by a high conducting
and a highly insulating lower medium.  (Author's abstract, formal literature,







Input Impedance of Folded-Dipole AntennasTitle Text
Beam, R. E. and Andris, P.Author Text
Proc. NEC (Chicago), vol. 8, pp. 678-691; October 1952.Source Text
Keyword Text
A general expression for the input impedance is derived in terms of the self-
and mutual-radiation impedances and transmission-line impedances of the
two conductors forming the folded dipole.  Integral-equation methods are used
to determine approximate values of the radiation impedances for sinusoidal
current distribution.  Experimental and theoretical curves representing the
resistive and reactive components of the input impedance as functions of
frequency are given for two folded dipoles, one with both conductors of 7/8-in.
Cu tube and the other with fed elements of 3/8-in. tube, the rest being 7/8-in.
In some cases the gap capacitance at the feed point was taken into account
in the calculations.  (Source of abstract, formal literature, English






Vulnerability of Ship-to-Air Tactical Communications in Task Force
Defense
Title Text
Comstock, G.  C.  and Gray, J. M.Author Text




A task force contains almost wholly within itself the means for the detection
and destruction of attacking enemy.  Its center core of carriers is protected by
a ring of picket ships and patrolling aircraft.  The inadequate detection range
of the carriers' radars is supplemented by the early warning obtained from
picket ships and Airborne Early Warning (AEW) aircraft.  In addition, a
continuous Combat Air Patrol (CAP) is maintained above the task force at all
times.  The control of the CAP may be assigned to any one of the major
ships in the task force, and is accomplished by voice communications in the
VHF/UHF bands.  The direction of the CAP aircraft against a detected enemy
is controlled by a "close control" method similar to that used by the Air
Defense Command in the air defense of the Continental United States.  The
present VHF shipboard transmitters, which have a 35-watt output, are
considered to be underpowered from the point of view of adequate normal
communications and protection against enemy spot jamming.  The planned
use of UHF shipboard transmitters, which have a 10- to 15- watt output, would
seriously increase the vulnerability to enemy jamming.  A recommendation is
made to increase this power, particularly on a standby basis.  A task force at
sea, which is remote from territorial waters, is in a somewhat more favorable
position than the air defense forces of the Continental United States with
respect to the number of available tactical control frequencies, inasmuch as
channels assigned in domestic service for CAP airways, towers, etc., are
redeployed for tactical control.  Furthermore, interference between various
services may be less.  To fully utilize this potential of channel multiplicity,
standard procedures for the rapid switching of control frequencies must be
developed and implemented.  Carrier-based aircraft are to be equipped with
the AN/ARA-25 UHF direction finder, which could be useful in homing on a
communication jammer; doctrine and training programs need to be devised for
this operation.  The combat team of shipboard operators and controllers and
the CAP pilot need to be thoroughly drilled in recognizing enemy
countermeasures and in the procedures for combating them.  Evidence from
recent exercises and war games indicates that training deficiencies exist in
these respects.  Intensive training can produce immediate results in
increasing the effectiveness of present equipment.  Such training, coupled
Abstract Text
with the use of increased transmitter power and defensive doctrines as
previously mentioned, can offer a very much increased protection to
communication countermeasures.  (Abstract from author's summary,
technical report including miscellaneous government published material,





Ground Reflection Phase Error Characteristics of a Vertical AntennaTitle Text
Greenberg, H. and Meierdierks, D.Author Text
Physics Laboratories, Sylvania Electric Products Inc., presented at the




In navigation and measuring systems dependent upon phase measurements,
there is an error introduced by lobing, the interference between the direct and
ground reflected waves.  Expressions for the phase error and amplitude factor
of the received signal are derived for a vertical antenna fed at the base, where
the transmission is over earth of any given conductivity.  Curves are given for
the phase error and amplitude factor for an antenna, about 60 feet long,
located on the ground and for one elevated 100 feet above ground, radiating a
frequency of about 2 Mc.  The calculations were made for several earth
conditions, namely: sea water, average earth, and poor earth.  Curves are
also given for discontinuous earth conductivities.  (Abstract source unknown,






A Low-Pass Duplexing System for High-Frequency Pulse TransmittersTitle Text
Hartsfield, William L. and Silberstein, RichardAuthor Text
NBS Project 1403-20-1430, NBS Report No. 2025, National Bureau of
Standards, Ionospheric Research Section, Central Radio Propagation
Laboratory, 24 October 1952.
Source Text
Keyword Text
The authors describe a lumped-constant duplexing system for high-power
high-frequency pulse transmitters which not only in effect places the familiar
radar open-wire TR system in a relatively small metal case, but also functions
as a low-pass filter for the elimination of harmonics and spurious VHF






The Magnetic Dipole Antenna Immersed in a Conducting MediumTitle Text
Wait, J. R.Author Text




Explicit expressions for the fields are derived for a magnetic dipole at the
center of a spherical insulating cavity in a conducting medium such as sea
water.  An expression for the total power radiated is given for the case when
all displacement currents in the conducting medium are negligible.  (IRE or







Antenna AT-269 (XA)/ARN-6ATitle Text
AnonymousAuthor Text
Bendix Aviation Corporation, Baltimore, Maryland, Interim Engineering Report,
Contract No. AF 33(038)23678, ASTIA No. AD-2936; 30 November 1952.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Loop Aerial ReceptionTitle Text
Bramslev, G.Author Text
Wireless World, vol. 58, pp. 469-472; November 1952.Source Text
Keyword Text
The advantage in using a loop aerial to reduce noise in a receiver on long
waves is described.  Noise due to local power cables or electrical equipment
is worse on long than on short waves, and it is the induction effect on an
aerial in close proximity rather than a radiation field which causes the
interference.  Loop directivity can be used to discriminate against these
magnetic fields provided they make a sufficient angle with the desired radio
waves.  Normal capa citive aerials respond more strongly to electric than to
magnetic fields and interference caused by electric appliances is known to be
a predominantly electric field.  This field being more or less vertical can be
balanced out to earth when a loop aerial is used.  Figures are given showing
that a particular indoor aerial gave a noise level of 21 db below signal,
whereas a loop gave 39 db below.  Formulae are given for determining the
size of the loop and its optimum inductance and tuning capacitance.  (IRE or







Folded Dipoles of Two or More ElementsTitle Text
Guertler, R.Author Text




Formulae previously derived are developed to give the impedance
transformation of folded dipoles having two, three or four elements.  Design
charts based on the formulae are presented.  (Science or engineering







Calculation of Sky-Wave Field StrengthTitle Text
Rawer, K.Author Text
Wireless Engineer,pp. 287-301, November 1952.Source Text
Keyword Text
A method for the calculation of the field of the sky-wave, based upon the
contributions of the different transmission paths, has been applied since
1940.  It takes account of the effects of the lower ionospheric layers, such as
absorption and cut-off and of the geometrical optics of the reflecting layer.
The trend of actual development in this field seems to be that former integral
formulae are replaced  by such differential methods.  (Abstract source






Comparison of Mobile Radio Transmission at 150, 450, 900, and 3700 McTitle Text
Young, W. R. Jr.Author Text
Bell System Technical Journal, vol. 31, pp. 1068-1085, November 1952.Source Text
Keyword Text
Based on a series of experiments, a comparison is made of the transmission
performance of 150, 450, 900, and 3700 Mc in a mobile radiotelephone type of
service.  This comparison indicates that 450 Mc is superior transmission wise
to the presently used 150-Mc band in urban and suburban areas.  In fact, a
broad optimum in performance falls in the neighborhood of 500 Mc.  It is
concluded that this range of frequencies would be well suited for providing
coverage to meet the large scale needs which are anticipated in and around
metropolitan areas.  Although high frequencies are less desirable, and tests
indicate that 900 Mc is somewhat to be favored over 150 Mc from a
transmission standpoint if full use is made of the possible antenna gain.
Above this frequency, transmission performance falls off even assuming the
maximum practical antenna gain.  Transmission at 3700 Mc suffers an
additional impairment  in that the fluctuations in received carrier level occurs
at an audible rate as the mobile unit moves at normal speeds.  It is concluded
that, while transmission above roughly 1000 Mc for these services is not
possible, it would be decidedly more difficult to employ these frequencies







Modification  Kit for Instantaneous Direction-Finder DisplayTitle Text
AnonymousAuthor Text
Bendix Aviation Corp., Baltimore, Maryland, Interim engineering rept. no. 104,
Contract No. AF 30(602)208, ASTIA No. AD-8821; December 1952.
Source Text
Keyword Text
The 30-c amplifiers were modified for push-pull operation.  A high-impedance
termination for the 30-c parallel-T filters and a low output impedance to feed
the sweep generators were provided by following the phase discriminator with
a cathode follower.  Block diagrams are included for the complete
electromechanical and revised electronic systems.  (See also AD-4711).
(Written for this publication by Southwest Research, technical report including
miscellaneous government published material, English language/USA






Instruction Book for Radio Test Set AN/PRM-1ATitle Text
AnonymousAuthor Text
Instruction Book for Radio Test Set AN/PRM-1A, Stoddard Aircraft Radio
Co., Inc., Hollywood, California, NAVSHIPS 91806, Contract NObsr 52629
and 57211, Navy Department, Bureau of Ships, December 1952.
Source Text
Keyword Text
This instruction book contains descriptive material, theory of operation and
instructions for installation, operation, and maintenance of radio test set
AN/PRM-1A, which is a portable radio interference and field intensity
measuring equipment.  Radio test set AN/PRM-1A has been delivered on two
contracts, namely NObsr-52629 and NObsr-57211.  All units of the equipment
delivered on each contract are identical.  (Abstract taken from author's scope,






High-Frequency Airborne Direction FindingTitle Text
Carter, P. S.Author Text
Stanford Research Institute, Palo Alto, California, Aircraft Radiation Systems




The antenna problem in airborne direction finding is defined and studied in the
frequency range of 2 to 30 Mc/s.  A conventional loop direction-finding
installation is studied for the presence of bearing errors and direction-finding
pattern distortions.  A method for improving the direction-finding behavior,
which involves the use of balanced loops above and below the wing surface, is
examined experimentally, and is shown to have improved properties over
those of the conventional installation.  The difficulties present in direction
finding when sky-wave transmission is important are discussed, and possible
solutions of the problem are examined.  Contract no. AF 19(604)-266.  SRI
Proj. 591, Technical report no. 30.  (Science or engineering abstract,
technical report including miscellaneous government published material,






CRDF Alignment GeneratorTitle Text
Dunn, E. J.Author Text
Technical Memorandum No. 18, RRL 60, Contract N6-ori-71, Task XV,
Electrical Engineering Research Laboratory, Engineering Experiment Station,
University of Illinois, Urbana, Illinois, 15 December 1952.
Source Text
Keyword Text
This combined intermediate and radio frequency alignment generator is
designed to facilitate the alignment of a matched-channel cathode ray
direction finder.  Although combined in a single chassis, the generator will be
divided into three sections which are explained individually.  (Abstract written
for purpose of this publication by Southwest Research Institute, technical






Quantitative-Investigation of the Increased Accuracy of Direction Finding
using the C.R. Direction Finder
Title Text
Gabler, H., Gresky, G., and Wachtler, M.Author Text
Arch. Elek t. Ubertragung, vol. 6, pp. 507-513; December 1952.Source Text
Keyword Text
ABSTRACT NO. 1:  Report of a comparison of goniometer and CRO
equipment, carried out on board the research ship Gauss during August 1952.
 Measurements are tabulated and discussed.  The CRO equipment is
preferred on account of its objective indication and greater accuracy (viz., to
within ±1º) especially at low field strengths and in the presence of
interference.  ABSTRACT NO. 2:  An experimental comparison was made
between a direction finder of the goniometer type and a recently developed
instrument with direct indication on a cro screen.  Particular attention was
given to weak-signal performance and to the effect of interference from
unwanted transmitters.  The advantages of the direct-reading  equipment as
regards ease of manipulation, accuracy (usually to within ±1º), interference
and performance on weak signals, are noted.  (Abstract No. 1 - Science or
engineering abstract, Abstract No. 2 - Source of abstract unknown, formal






Status Report on Direction of Arrival of Radio WavesTitle Text
Hayden, E. C., Hyneman, R. F., Smith, R. S., Dunn,  E. J., Webb, H. D.,
Michel, W. E., O'Meara, T. R., Bailey, A. D., Peckham, V. D., Yaru, N.,
Royal, D. E. and Anderson, J. M.
Author Text
RRL 61, Project No. NR-076-161, N6-ori-71, Task XV, Report No. DF 24,
Radio Direction Finding Section, Electrical Engineering Research Laboratory,




This report covers the period 1 September 1952 to 30 November 1952, and
gives summary statements of progress on several projects.  These projects
include:  Direction of Arrival of Waves, Matched-Channel Amplifier
Development, Application of Probability Theory and Statistical Inference to the
Radio Direction Finding Problem, Polarization Measurements, Aircraft RDF
and Homing Systems, and Application of Ionospheric Cross-Modulation in
Radio Direction Finding.  (Abstract written for purpose of this publication by






Noise Measurements on CRDF ReceiverTitle Text
Hyneman, R. F.Author Text
Technical Memorandum No. 20, RRL 62, Project No. N6-ori-071, Task 15,
Radio Direction Finding Section, Electrical Engineering Research Laboratory,




Toward improving the noise figure of the CRDF receiver and its associated
antenna equipment, certain modifications of the existing system were
proposed.  These involved modifications of the antenna base amplifiers and
construction of low noise wide-band input amplifiers at the receiver, along with
the maintenance of line impedance matching.  This report describes the
procedure to be used, the noise measurement results, and the receiver signal
handling capability.  (Abstract written for purpose of this publication by






The Electrical Fields of a Long Current Carrying Wire and Stratified EarthTitle Text
Wait, J. R.Author Text
J. geophys. Res., vol. 57, p. 481; December 1952.Source Text
Keyword Text
A numerical solution is given for the problem of a long insulated wire carrying
a uniform oscillating current over a stratified earth with a highly conducting
lower layer.  The resultant electric field parallel to the wire is shown to be
influenced to an appreciable extent by the presence of a conducting zone at a
depth of 500 meters for a frequency of 500 cps.  (Source of abstract unknown,








Al'pert, Y. L., Ginzburg, V. L., and Feinberg, E. L.Author Text
Gos. Izdat. Tekhniko-Literatury; 1953.Source Text
Keyword Text
883 pages, 124 tables, and 373 references.  (Written for this publication by







Report of the Radio Research Board with the Report of the Director of
Radio Research for the Year 1952
Title Text
AnonymousAuthor Text
Department of Scientific and Industrial Research, London, 1953.Source Text
Keyword Text
Direction finding research at high frequencies is directed mainly to defining
the various propagational factors which introduce direction errors and
estimating their relative importance.  It is a long-term task of considerable
magnitude and the conclusions to be expected will generally be of a
statistical nature.  The bearing errors arise mainly from irregularities in the
structure of the ionosphere, and the quantitative examination of these forms
an important part of the work.  The knowledge will lead to a more complete
appreciation of how direction finding errors arise in practice and of the
limitations  imposed by the medium on direction finding technique.  In addition
to this work, a U-Adcock installation which shows abnormal polarization error
characteristics is under investigation.  Ionospheric irregularities are examined
by measuring the direction of arrival of chosen echoes from pulse transmitters
using the special technique described in earlier reports.  Attention has been
paid mainly to the tilts occurring in the F2 layer--to their magnitude and to the
degree of correspondence between the tilted surfaces at reflection points
separated horizontally in the layer.  Quantitative measurements of the latter
property for reflection points 13 km apart have been made in terms of
correlation coefficient, which sometimes reaches a maximum value when a
time shift is introduced between the data referring to the two reflection points.
This indicates movement of the tilted surfaces, and the component of the drift
velocity along the line between the reflection points can be estimated; in the
experiments under discussion, the observable component is easterly or
westerly.  Speeds up to 15 m/s in either direction have been observed with a
tendency for drifts from west to east to take place in the morning and the
reverse in the afternoon.  Other data suggest that this effect arises from a
slow rotation of the drift vector.  Arrangements are in hand to extend the
observations to larger distances between the reflection points.  The time scale
of the directional changes at a single receiver have also been analyzed in
detail.  The auto-correlation functions for the temporal variations in the
directions of arrival of F2 echoes confirm that the lateral deviation introduced
by ionospheric tilts varies more slowly at night than during the day.  Pulse
signals have been used exclusively in the work described above; it is of
interest now to consider the time scale of bearing changes for continuous-
wave transmissions, with particular reference to the rapid component arising
Abstract Text
from interference between the various waves arriving at the direction finder.  To
examine the fine-structure of the bearing changes, photographic recording has
been used, the face of the tube of a cathode ray direction finder of U-Adcock
type being photographed at about one-quarter second intervals.  The
autocorrelation functions for transmitters about 1,000 km distant show that,
on average, bearings become uncorrelated at a time displacement of about
one second.  The special program of direction finding observations carried out
at the time of the total solar eclipse in the spring of 1952 is outlined
elsewhere (see Part II,  Section 2).  (Abstracted from the report, formal





Propagation of Radio Waves over Land at 1046 McTitle Text
Barsis, A. P., Bean, B. R., Herbstreit, J. W., Hornberg, K. O., and
Norton, K. A.
Author Text
NBS Report 2494, NBS Project 1406-30-6800, Tropospheric Propagation
Research Section, Central Radio Propagation Laboratory, 1953.
Source Text
Keyword Text
The Air Navigation Development Board in discharge of its duties as expressed
in its Charter, initiated an investigation of radio wave propagation in the 960-
1600-Mc frequency band and placed the supervision of such a project under
the Central Radio Propagation Laboratory of the National Bureau of
Standards.  The most important aspect of this study of radio wave
propagation is its bearing on the problem of assessing the reliability of air-to-
ground communications or radio navigation.  Most of the following report deals
either directly or indirectly with this important problem.  Furthermore,
inasmuch as the frequencies to be used within this band must necessarily be
recurrent to conserve the frequency spectrum, the distance between co-
channel facilities must be determined  by the interference within the service
area of one station by transmissions from another station or stations on the
same frequency.  In view of the fact that evidence existed wherein
transmissions at these frequencies did not behave strictly as line-of-sight but
that interference fields existed well beyond line-of-sight, the National Bureau
of Standards originated the Cheyenne Mountain Field Station in Colorado
Springs, Colorado to investigate the propagation phenomena associated with
simulated air-to-ground transmissions, not only at distances within line-of-
sight where the question of service reliability is involved, but also at points far
beyond the radio horizon which may be involved in the solution of mutual
interference problems.  The experiments conducted along these lines were to
be the first phase of a long range program and were to be of a continuous
nature for a period of at least one year to determine adequately the nature of
the diurnal and seasonal variations of the radio field intensity.  In view of the
realization that climatological conditions vary greatly throughout this country
and the world and that the propagation data assembled over the Cheyenne
Mountain path would have to be very carefully interpreted for extension to
other areas, a radio meteorological program was considered advisable in
conjunction with the Cheyenne Mountain experiments.  The meteorological
phase of the program is designed to test the accuracy of recent developments
in radio meteorology analysis and to improve these methods on a
climatological basis.  The technical supervision of the ANDB project within the
CRPL was assigned to Mr. J. H. Chisholm from the beginning of the project
Abstract Text
until November 1951, when he resigned from the National Bureau of
Standards.  Mr.  G. R. Chambers was then assigned the supervision of the
ANDB project in addition to the 100-1000-Mc program operating concurrently.
Upon the resignation of Mr. Chambers in June 1952, Mr. K. O. Hornberg was
assigned the duties held by his predecessor and is currently in charge.






Radiation and Efficiency of an Imperfectly Terminated Rhombic AerialTitle Text
Briza, J.Author Text
Slaboproudy Obzor., vol. 14, no. 11, pp. 464-480; 1953.Source Text
Keyword Text
The system considered was proposed by Neiman (1939) and Aizenberg
(1948).  It consists of a rhombic aerial (radiator) and a return line, instead of a
load, which feeds the unradiated power back to the input of the radiator.  An
exponential transforming line, T1, is inserted between the input of the radiator
and the output of the return line, a similar exponential transformer, T2, being
connected between the output of the feeder and the input of the combination:
return line and T1  + aerial.  Perfect matching of the system can only be
achieved at one frequency.  The author investigates approximately the effects
of mismatch, which occurs at the sides of the working frequency band.
Expressions for the radiation field and efficiency are derived and the vertical
and azimuthal polar diagrams are plotted.  It is found that for an aerial having
a tilt angle (π/2) - 22º working in the band (`l/λ) = 2.5 ÷ 7.5 where `l is the
length of each side of the rhomboid and λ the wavelength, the magnitude of
the maximum of the main lobe (m.1.) changes only a few %, its direction
being practically unchanged; the magnitude of the maximum of the back lobe
increases several times.  The power efficiency varies periodically within a few
%, the latter being defined as a quotient of the power efficiency to the squared
ratio of the electromagnetic field of an incorrectly terminated aerial measured
in the direction of the maximum of the m.1. to that of a perfectly matched
aerial.  (IRE or IEEE abstract, formal literature, Czechoslovakian







Effective Polarization on Elevated Aerial Direction FindersTitle Text
Byatt, D. W. G.Author Text
Marconi Rev., vol. 16, no. 110, pp. 128-133; 1953.Source Text
Keyword Text
ABSTRACT NO. 1:  Shows that the polarization of the field at an elevated
direction finding aerial is not always the same as the polarization of the
source transmitter and that, in general, no simple standard wave error can be
quoted.  ABSTRACT NO. 2:  Reference made to determination of standard
wave error which is recognized measure of polarization quality of U-Adcock or
similar type of direction finder; it is shown that polarization of field at elevated
direction finding antenna is not always same as polarization of source
transmitter and that, in general, no simple standard wave error can be quoted.
 (Abstract No. 1 - IRE or IEEE abstract, Abstract No. 2 - Science or
engineering abstract, formal literature, English language/abstract, document






Reception Diagrams of Rhombic Aerials in a Vertical PlaneTitle Text
Dufour, J.Author Text
Tech. Mitt. PTT, vol. 31, no. 3, pp. 65-72; 1953.Source Text
Keyword Text
Two rhombic aerials were studied at frequencies of 6-30 Mc/s.  An aircraft
carrying a transmitter flew over the aerrials in their axial directions.
Photographs of the ground and of airborne instruments synchronized with
short breaks in transmission served to locate the aircraft at various stages of
the measurement.  There was good agreement between measured and
theoretical diagrams.  (IRE or IEEE abstract, formal literature, French






Moving Clouds of Ionization in Region E of the IonosphereTitle Text
Findlay, J. W.Author Text
J. Atmos. Terrest. Phys., vol. 3, no. 2, pp. 73-8, 1953.Source Text
Keyword Text
The paper describes determinations of the velocities of movement of clouds of
ionization in the lower part of region E of the ionosphere.  Observations were
made during a period of three years with a pulsed transmitter and a receiver
operating on a frequency of 2.4 Mc/sec, and in the course of these
observations, 110 echoes were seen from the lower part of the E layer.  These
echoes lasted for periods from one minute to about twenty minutes, and they
are interpreted as coming from discrete clouds of ionization.  The manner in
which the phase paths of these echoes changed with time suggests that the
clouds were moving with velocities between 20 Ms/sec and 150 Ms/sec.  The
durations of the echoes are shown to be inversely proportional to the
velocities of the clouds and from this it is deduced that an average cloud was
a few hundred meters in size in the horizontal plane.  (Abstract source






Reducing Skywave Errors in CW Tracking SystemsTitle Text
Friedland, Marvin S. and Marchand, NathanAuthor Text
I.E.E.E. International Convention Record, vol. 1, part 1-5, pp. 3-6, 1953.Source Text
Keyword Text
The configuration  of the Raydist System is such that a phase comparison is
made on a medium high frequency CW signal radiated from the vehicle under
test at four or more ground stations.  This is accomplished by transmitting to
each of the ground receiving stations a reference signal offset from the vehicle
transmitter frequency by 400 cycles per second, as shown in Figure 1.  At
each of these receiving points, both the airborne signal from the vehicle and
the reference are received, and a 400-cps heterodyne is produced.  Then,
these 400-cps tones are relayed to a centrally located master station where a
phase comparison is made between them, and is recorded.  The trajectory
data is extracted by computations made on these phase records.  The data
from this type of system is deteriorated by two kinds of interference,
atmospheric noise and multi-path propagation due to skywave and ground
reflections.  Of these, the skywave contamination is the most insidious
because it cannot be detected until the phase data is reduced; then, the
reduced results merely indicate that the data is worthless.  Transmissions
from the reference transmitter can be protected against these effects by
careful geographic location and proper antenna design, but the airborne signal
cannot be protected by these techniques.  It is the purpose of this paper to
present a method of time discrimination which protects this signal from the
missile against this type of contamination.  (Abstract source unknown, formal






A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Gates, R. F.Author Text
Final Report Supplement, Contract AF 30(602)-300,  Task EE-22, Department
of Electrical Engineering, Syracuse University, Syracuse, NY, 1953.
Source Text
Keyword Text
The report gives a summary of experimental work on the Wullenweber array
beginning with the original configuration and progressing to future possibilities.
 Results of experimental patterns taken on the 100-element array are
presented.  It is noted that there is little difference between using the tuned or
untuned antenna elements, thus indicating that the antenna elements design
may not be as critical as previously suspected.  (Abstract written by
Southwest Research Institute for purpose of this publication, technical report,







Handel, P. VonAuthor Text
(Direction-Finding,"), Natural Science and Medicine in Germany, 1939-1946,
Part II, Section 12, pp. 173-187; 1953.  Edited by G. Goubau and J. Zenneck.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, book,






A Study of Directional Antenna Systems for Radio D/F PurposesTitle Text
Manwarren, T. E.Author Text
Syracuse University, Institute of Industrial Research, Supplement No. 2 to
Final Report on Task No. EE-22, ASTIA AD-37 505; 1953.
Source Text
Keyword Text
This report originated as a result of the need for a broad band dipole antenna
in the Wullenweber array.  As the Wullenweber project was nearing
completion, the decision was made that a more broad band radiating element
was needed.  The slot fed dipole was chosen as suitable; however, the
necessary values of the parameters of the slotted feed section in order to fully
realize its capabilities were not known.  Therefore, in the absence of any
material in the literature that would aid in this respect, a project was initiated
in an attempt to determine both experimentally and theoretically the effects of
the various parameters on input impedance over a range of frequencies.  Two
methods of attach were used. (a) Impedance measurements:  An
experimental setup was made with the antenna one quarter wave length from
the ground plane at 500 Mc.  Impedance measurements were taken over a
frequency range of 300 to 1,000 Mc. (b) Theoretical analysis:  A theoretical
approach considering the feed to the antenna as a transmission line was
made.  A formula for the input admittance as a function of parameters of the
slotted feed section and the antenna impedance is derived within the report.
(Written for this publication by Southwest Research, technical report including
miscellaneous government published material, English language/USA






New Guinea and the Marianas, March 1944-August 1944Title Text
Morison, S. E.Author Text
History of United States Naval Operations in World War II, Volume VIII,
Little, Brown and Company, Boston; 1953.
Source Text
Keyword Text
Describes HF D/F use in the Pacific during World War II.  For instance on
page 251,... "a dispatch from Admiral Nimitz giving the result of high-
frequency direction-finder bearings on the enemy force.  HF/D/F stations had
been established in the Aleutians, at Pearl Harbor, and elsewhere.  These
measured the directions of incoming enemy radio transmissions, and
bearings from two or more stations could thus fix a transmitter's position,
often within 100 miles.  Ozawa had broken radio silence to ensure maximum
cooperation from his land-based planes at Guam and elsewhere.   This
enabled American HF/D/F stations to locate him near lat. 13ºN, long. 136ºE,
at 2023.  Actually he was not more than 40 miles from that position; about
300 miles WSW of the spot where the American Fleet, at 2030, reversed
course."  For an hour, Spruance discussed this proposal with his staff.  Half
an hour after midnight he rejected it.  One factor in his decision was this:
about an hour earlier his communications watch had intercepted and placed
in his hands a dispatch from Admiral Lockwood (at Pearl Harbor) to
submarine Stingray, stating that he had been unable to read one of her
messages owing to radio jamming.  Actually it was only a routine report, and
the enemy was not jamming.  Spruance's staff, cognizant of Stingray's patrol
area, estimated her position then to be lat. 12º20'N, long. 139º E.  This was
about 175 miles ESE of the HF/D/F fix on Ozawa.  Spruance, entertaining the
possibility that Stingray's unreceived message was a contact on the enemy
fleet, which in that event would be much nearer his forces than the HF/D/F fix
indicated, decided to continue his easterly course during the night.  At 0038
June 19 he so informed Mitscher: - Change proposed does not appear
advisable.  Believe indications given by Stingray more accurate than that
determined by direction-finder.   If that is so continuation as at present seems
preferable.  End run by other carrier groups remains possibility and must not
be over-looked."  Note this "end run," which figures so largely in discussions
of the battle.  Admiral Spruance was as eager to close with the enemy as
anyone, but at the same time he was deeply impressed with the sacredness
of his assigned mission.  "We were at the start of a very large and important
amphibious operation and we could not gamble and place it in jeopardy.  The
way Togo waited at Tsushima for the Russian Fleet to come to him has
always been in my mind.  We had somewhat the same basic situation."
Abstract Text
Moreover, Spruance had in his hands a translated Japanese document sent
to him by MacArthur:  a manual of enemy carrier doctrine, it seems, in which
Japanese carrier force commanders were recommended to feint in the center,
engaging their enemy's undivided attention, while sending detachments
around his flanks to execute a pincer movement.  That is exactly what the
Japanese had done at Coral Sea and in the battles around Guadalcanal, and
what they had attempted to do at Midway, where Spruance defeated them by
destroying their carrier-force center before the flanks could close.  Knowing
how tenaciously the Japanese clung to their strategic concepts - and they
would try this one again at Leyte Gulf - Spruance had good reason to expect
an "end run".  He had taken into account the possibility that the transmission
picked up by HF/D/F might be from an enemy ship located off the main
course with intent to deceive, and that Stingray had detected a Japanese
force trying to sneak around his southern flank to get at Saipan.  Moreover,
the translated Japanese document suggested that a similar movement might
be made on the American northern flank by another enemy force coming
down from Okinawa or Japan.  Spruance's estimate was clearly wrong; and it
is singular that he should have placed greater value on remote inferences from
the Stingray business than on HF/D/F.  He is not to be blamed for assuming
that the Japanese would divide their forces.  But no reinforcements were
coming south from Japan, and Ozawa had no intention of trying an end run.
That rugged Japanese sea dog was carefully selecting a position from which
he could inflict maximum damage by a straight-from-shoulder punch, with all
his strength behind it.  The situation was almost the reverse of that on another
bright June morning two years earlier, when the Battle of Midway was coming
up.  Ozawa knew where Spruance was, and had made every preparation to
strike the first blow, but Spruance as yet had no certain intelligence of
Ozawa's position and movements.  He was as much in the dark as Admiral
Nagumo had been in the early morning of 4 June 1942, when Spruance and
Fletcher had learned his position from a patrolling Catalina.  At 0150 June 19,
after making the decision to continue eastward, Spruance received Finback 's
report of searchlights well northeast of the HF/D/F fix.  But it seemed strange
for a force to turn on searchlights when seeking the enemy; could not this be
another ruse?  The Admiral saw no reason to reconsider, and TF 58 continued
eastward.  He did not know that, at 0115 June 19, one of the Garapan-based
PBMs, searching 600 miles out of Saipan on the W to WSW sector, had
made a very significant radar contact.  The PBM's screen registered 40
fighting ships, disposed in two groups, and the position was only 75 miles NE
of the HF/D/F fix.  Old "Huff-Duff" had made no mistake!  This report, if
received promptly, might well have caused Admiral Spruance to reconsider;
for he knew from Intelligence sources how many ships Ozawa had, and the
PBM's report accounted for nearly that number.  His staff could have figured
out that at 0200 the two Fleets were a little more than 300 miles apart, which
meant that if Spruance had then doubled back, and Ozawa had kept coming,
Mitscher would have been within easy striking radius by daybreak."  Further
discussion of this event is given on pages 278 and 285, the latter mentions
Japanese radio silence to prevent HF/D/F.  (Written for this publication by
Southwest Research, book, English language/USA abstract, document not





Calculation of the Attenuation and Distortion of Traveling WavesTitle Text
Moritz, K.Author Text
Arch. Elek tro-tech., vol. 41, pp. 160-180; 1953.Source Text
Keyword Text
Mathematical investigation of the propagation of a voltage pulse along a line
with an earth return.  The losses due to eddy currents and corona are taken
into consideration; line resistance losses are neglected.  (Science or
engineering abstract, formal literature, German language/abstract, document










Przeglad Telekom., no. 2, pp. 49-59; 1953.Source Text
Keyword Text
A continuation of earlier papers by the author.  A method is described
enabling the spacing between arrays of aerials to be reduced to half of that
normally used, and to eliminate the side lobes.  The phase differences
depending on the direction are increased, and it is possible to rotate the field
pattern, with the help of a goniometer, by 0º to 360º without change in the
shape.  A few possible applications are indicated.  (IRE or IEEE abstract,







Faired-in a.d.f. AntennasTitle Text
Raburn, L. A.Author Text
Convention Record of the Inst.  Radio Engrs., 1953, Pt. 1, pp. 31-38.Source Text
Keyword Text
The a.d.f. gives radio direction-finding in the frequency band 100-1750 Kc/s
using loop and sense aerials.  A study has been made of the effects of fitting
the loop aerial in a recess in the fuselage.  The effects of recess shape are
considered.  Experiments show that the errors of external and recessed loop
installations on any one aircraft site are much the same and therefore a
satisfactory site for a recessed loop can be found by testing an external loop
in various positions on the aircraft.  The effects of loop positioning are
discussed.  A method of inductor compensation is described.  (IRE or IEEE







Octantal Error in Phase to Amplitude Conversion CircuitTitle Text
Shinn, D. H., and Watson, D. W.Author Text
Marconi Rev., vol. 16, no. 110, pp. 121-127; 1953.Source Text
Keyword Text
Analysis of inherent error which results from use of circuit employed in
Marconi vhf Type A.D. 200 direction finder; formulas are derived showing its
magnitude and nature; error is dependent on ration of amplitudes of two input
voltages; it is substantially octantal in form and is arranged to cancel most of
the octantal error due to antenna spacing.  (Science or engineering abstract,







Application of Integrator-Type Signal Enhancers to Direction-Finding
Equipments
Title Text
Strom, Jr., C. A., and Fantoni, J. A.Author Text
Convention Record of the Inst. Radio Engrs., 1953; Pt. I, pp. 7-12.Source Text
Keyword Text
The operational improvement of direction-finding stations using (a) Mg delay
line, (b) magnetic storage drum, and   capacitive storage drum was studied.
The bearing quality for a given range was improved considerably as a result of
this post-detector integration technique.  (IRE or IEEE abstract, formal







Special Theory of Ionospheric Cross-ModulationTitle Text
Anderson, J. M.Author Text
RRL 63, Technical Memorandum No. 21, TR. N6-ori-71, Task XV, Radio
Direction Finding Section, Electrical Engineering Research Laboratory,




It has been observed that when two radio waves traverse the ionosphere at the
same point, and one is of sufficient strength, there is a measurable transfer of
modulation from the stronger wave to the carrier of the weaker wave.  This
effect is currently known as "wave interaction," or "ionospheric cross-
modulation."  A theory has been proposed and numerous experiments seem
to completely verify its validity.  As a consequence of the theory and carefully
controlled  experiments it is possible to make some statements concerning
the characteristic of the "E" layer of the ionosphere.  (Abstract taken from






Modification Kit for Instantaneous Direction Finder DisplayTitle Text
AnonymousAuthor Text
Bendix Aviation Corporation, Baltimore, Maryland, Interim engineering report;
January 1953, ASTIA AD-8822.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English
language/USA abstract, document not available, Modification.  See Abstract






Airborne Instantaneous Intercept ReceiverTitle Text
Kearney, J. W., and Desize, L. K.Author Text
Airborne Instruments Lab., Incorporated, Mineola, New York, Interim
engineering report no. 844-I-15, ASTIA AD-12 734; 2 January 1953.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radiation from a Horizontal Dipole in a Semi-Infinite MediumTitle Text
Lien, R. H.Author Text
Jour. Appl. Physics, vol. 24, pp. 1-4; January 1953.Source Text
Keyword Text
Expressions for the electric field due to an oscillating horizontal dipole place
in a semi-infinite dissipative medium have been derived for the case when the
frequency is low.  The main work involves the evaluation of some complex
integrals which have been reduced to forms suitable for numerical
computation.  Correspondence on the above paper from James R. Wait in the
July 53 Jour. Appl. Physics, points out that Lien neglects the displacement
current in the air thus ruling out the possibility of a surface wave along the
interface.  He suggests another approximation which will avoid the difficulty.
(Science or engineering abstract, formal literature, English language/USA






Transmission Loss in Radio PropagationTitle Text
Norton, K. A.Author Text
Proceedings of the I.R.E., pp. 146-152, January 1953.Source Text
Keyword Text
The utility of the concept of transmission loss in radio-propagation analysis is
explored.  The transmission loss of a radio system is defined to be the ratio of
the power radiated from the transmitting antenna to the resulting signal power
available from a loss-free receiving antenna.  After discussing some methods
of measuring transmission loss, its calculation for representative systems is
discussed.  It is shown that a measure of transmission loss often adopted,
namely the attenuation relative to the free-space value, sometimes leads to
errors and confusion in the presentation of the results of measurements and
in applications to radio systems; the use of the over-all transmission loss of a
system avoids these pitfalls.  A discussion is given of the expected variation
with time (fading) of the transmission loss expected for radio systems
involving ionospheric or tropospheric propagation.  This discussion involves
the theory of the Rayleigh distribution and its limitations in such applications.
A definition is then derived for the effective noise figure of a radio system
which includes the external noise picked up on the receiving antenna.  This
definition is used to explain the method of determining the maximum range of
a radio system.  Finally, a discussion is given of the maximum range of a
radio system as limited by interference from other radio signals plus noise
rather than from noise alone.  (Abstract taken from author's summary, formal






An Examination of Some Site and Transmission-Path Errors of the
Decca Navigator System When Used over Land
Title Text
Reynolds, L. G.Author Text
Proc. IEE (London), Part III, vol. 100, pp. 29-35; January 1953.Source Text
Keyword Text
The results of measurements of the Decometer errors near obstacles such as
trees and telegraph wires are described and discussed.  Vertical obstacles
were found to show some uniformity as regards to their effects, but the effects
of long horizontal conductors were very variable.  Errors determined at good
sites on the base-line extensions of the red and green lattices are shown
geographically and exhibit the effects of the near-field components and the
finite conductivity of the ground.  Good agreement is obtained between the
mean of the observations and a composite theoretical curve based on
Norton's plane-earth theory and Bremmer's curved-earth theory of groundwave
propagation.  (Source of abstract unknown, formal literature, English










Revista Aeronautica, vol. 29, no. 1, pp. 37-45; January 1953.Source Text
Keyword Text
(Utilization of radio bearings on navigational charts); problems in use of
bearings from RDF ground station as distinct from airborne RDF system;
graphical method using Lambert or polar stereographic charts, which
minimizes uncertainty of distance and position at high latitudes.  (Science or
engineering abstract, formal literature, Italian language/abstract, document






Localization Accuracy Resulting from Isolated Binaural StimulationTitle Text
Tolhurst, Gilsert C.Author Text
Report JPR15, 15 pages; January, 1953.  Author's Association:  Naval School
of Aviation Medicine, Pensacola, Fla.
Source Text
direction finding, auditory signals, auditory signals,
auditory acuity, pulses, performance  (human),
direction finding, speech, music, white noise,
accuracy, errors, stimulation  (physiology),
microphones, continuous waves, vowels, NTISDODXD
Keyword Text





Receiving Properties of a Wire Loop with a Sperhoidal CoreTitle Text
Wait, J. R.Author Text
Canad. J. Technol., vol. 31, pp. 9-14; January 1953.Source Text
Keyword Text
The relative gain of a l.f. loop aerial is calculated for a spheroidal-shaped core.
 The case considered are where the loop is coaxial and where it is at right
angles to the spheroid axis of symmetry.  The core losses are assumed to be
negligible.  It is shown that elongated cigar-shaped and flat  dish-shaped
cores can utilize effectively the magnetic properties of modern ferro-magnetic
materials.  (IRE or IEEE abstract, formal literature, English






Extension of the Luneberg-Type LensesTitle Text
Eaton, J. E.Author Text




The spherical lens first investigated by Luneberg, for which scanning
throughout space without distortion is possible, has been generalized to
permit the source to lie within the lens, thereby reducing the size of the path
followed by the source in scanning.  This, and other spherical lenses with
complete spherical symmetry that simulate line sources and infinite plane
reflectors, appear as special cases of an extension of the class of circularly
symmetric circular lenses due to Luneberg.  Luneberg considered only the
case in which the real and apparent sources were located at diametrically
opposite points outside the lens.  (Science or engineering abstract, technical
report including miscellaneous government published material, English







Radio Compass Flush-Mounted Sense Antenna Installation in the Boeing
B-47 Aircraft
Title Text
Reese, R. F.Author Text
Boeing Airplane Company, Seattle, Washington, Final Report; February 1953,










Andersen Labs., Inc., West Hartford, Connecticut, Contract No. AF
28(099)67, ASTIA AD-9544; 1 March 1953.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Problem of Radio Direction-Finding:  Ionospheric AnisotropyTitle Text
Elghozi, G.Author Text
Ann. Telecommun., vol. 8, pp. 78-92; March 1953.Source Text
Keyword Text
The theories of Booker and Al'pert on the magneto-ionic effect are outlined
and their formulas for the resulting lateral deviation of EM waves are
compared.  The methods of calculation involved are equivalent; if the results
obtained are not the same, this may be due to differences between the values
of the parameters occurring in the formula.  These parameters include
frequency, distance, azimuth of the initial plane of the wave, inclination of the
geomagnetic field, value of the MUF.  Their number precludes individual
analysis.  Several simple cases are, however, treated by Booker's method;
the order of magnitude of the lateral deviations to be expected is determined
and the conditions are found which the parameters must satisfy for the
deviations to be appreciable.  (Science or engineering abstract, formal






Status Report on Direction of Arrival of Radio WavesTitle Text
Hayden, E. C., Hyneman, R. F., Smith, R. S., Dunn,  E. J., Webb, H. D.,
Michel, W. E., O'Meara, T. R., Bailey, A. D., Peckham, V. D., Yaru, N.,
Royal, D. E., Anderson, J. M. and Sydnor, R. L.
Author Text
RRL 64, Project No. NR-076-161, N6-ori-71, Task XV, Report No. DF 25,
Radio Direction Finding Section, Electrical Engineering Research Laboratory,




This report covers the period 1 December 1952 to 28 February 1953, and
gives summary statements of progress on several projects.  These projects
include:  Direction of Arrival of Waves, Matched-Channel Amplifier
Development, Application of Probability Theory and Statistical Inference to the
Radio Direction Finding Problem, Polarization Measurements, Aircraft RDF
and Homing Systems, Application of Ionospheric Cross-Modulation in Radio
Direction Finding,  and Transformation of ABI Type Bearing Indications to
Watson-Watt Type Bearing Indications.  (Abstract written for purpose of this
publication by Southwest Research Institute, technical report, English






An Account of Experiments to Determine Homing and Direction-Finding
Performance of British Compass (A.R.I. X303A)
Title Text
Stringer, F. S.Author Text
Royal Aircraft Establishment (British), Technical Note No. RAD 541, CRB No.
53/1317, ASTIA No. AS-12 555; March 1953.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Transient Magnetic Dipole Source in a Dissipative MediumTitle Text
Wait, J. R.Author Text
Jour. Appl. Phy., vol. 24, no. 3, pp. 341-343; March 1953.Source Text
Keyword Text
The solution is given for the electric field of a small current carrying loop which
is immersed in a dissipative medium and is energized by a step function
current.  Approximate expressions for the magnetic fields are also derived.
The propagation of an electromagnetic pulse is discussed for sea water as a
medium.  (Source of abstract unknown, formal literature, English






Effect of  a Large Dielectric Constant on Ground-Wave PropagationTitle Text
Wait, J. R. and Campbell, L. L.Author Text
Can. J. Phys., vol. 31, no. 3, pp. 456-7, March 1953.Source Text
Keyword Text
Curves relating field strength and distance from transmitter at 200 kc/s are
given for values of permittivity between 2 and 200.  For ground conductivities
of <1.0 x 10-14 e.m.u. the field strength can vary by a factor of as much as 100
according to the value of permittivity taken.  (Abstract by G. D. Sims, formal






The Fields of an Electric Dipole in a Semi-Infinite Conducting MediumTitle Text
Wait, J. R., and Campbell, L. L.Author Text
Journal of Geophysical Research, vol. 58, no. 1, pp. 21-28; March 1953.Source Text
Keyword Text
The behavior of an electric dipole situated above a semi-infinite conductor is
investigated.  Expressions for the electric and magnetic fields within the
conductor are derived for the case that significant distances are much less
then a free space wave-length.  Curves are plotted which show the
dependence on conductivity, frequency, and position of the observer.  The
application of the results to propagation in sea-water is indicated.  (Source of
abstract unknown, formal literature, English language/USA abstract,






The Rhombus as a Receiving AerialTitle Text
Bohnenstengel, H.Author Text
Fernmeldetech. Z. (FTZ), vol. 6, pp. 172-178; April 1953.Source Text
Keyword Text
The design of rhombic receiving aerials is discussed, fundamental theory
being applied to determine optimum parameters for aerials for reception of
horizontally polarized waves and of waves whose direction of polarization is
variable.  Vertical-plane diagrams are calculated for the "standard" rhombic
aerials used at Luchow.  The overall length of these is 96 m, apex angle 40º
and height 20 m.   Diagrams are also given for a shortened "standard" aerial
of length 65 m.  The general theory presented stresses the importance of the
horizontal dimensions, if radiation polarized either horizontally or vertically is
to be received approximately equally well.  A reflection-free connection to the
feeder cable at the apex of the rhombus is necessary, and the aerial
characteristic impedance should be as uniform as possible, a multi-wire
construction being preferable.  (IRE or IEEE abstract, formal literature,






Traveling Disturbances in the Ionosphere: Diurnal Variation of DirectionTitle Text
Munro, G. H.Author Text
Nature, vol. 171, no. 4355, pp. 693-4, 18 April 1953.Source Text
Keyword Text
The detection of traveling disturbances in the F-region of the ionosphere has
already been reported.  In the last-mentioned paper, it was stated that "It has
not yet been possible with the limited data available to detect any definite
diurnal variation."  This has been interpreted in some more recent publications
by other authors as implying that there is no diurnal variation.  Since the
publication of  the original papers, more observations of greater accuracy and
extending over a greater part of the day have provided definite evidence of
diurnal variation in the direction of horizontal movement.  This is most marked
in the month of June.  This paper includes a graph showing the median values
of all directions observed for each hourly interval for all days of June in each of
the three years 1950-52.  Each point is the median of the appropriate number
of values listed in the table.  (Abstract source unknown, formal literature,






Phase-and-Gain-Matched Control for Multi-Channel Direction Finding
Receivers (U)
Title Text
O'meara, T. R.Author Text
Electrical Engineering Research Lab., Engineering Experiment Station,
University of Illinois, Urbana, Illinois, ONR Project No. 076 161, Technical
Report No. 17, DDC no. AD 11 624, April 1953.
Source Text
Keyword Text
A method is described for linear operation of pentagrid frequency converter
tubes.  It is shown how this type of converter operation can be incorporated in
a matched gain-control system for a phase-and-gain-matched multi-channel
receiver, and how linear operation of the single and double superheterodyne
radio receivers.  (Abstract source unknown, technical report including






A Phase-and-Gain-Matched Gain Control for Multi-Channel Direction
Finding Receivers
Title Text
O'Meara, T. R. and Webb, H. D.Author Text
RRL 65, N6-ori-71, Task XV, ONR Project No. 076-161, Technical Report No.
17, Radio Direction Finding Section, Electrical Engineering Research




A method is described for linear operation of pentagrid frequency converter
tubes.  It is shown how this type of converter operation can be incorporated in
a matched gain-control system for a phase-and-gain-matched multi-channel
receiver, and how linear operation of the converter tube will reduce the
problem of spurious responses in single and double superheterodyne radio










Report TR17, 10 pages; April, 1953.  Author's Association:  Illinois University,
Electrical Engineering Research Lab.,  Urbana, Illinois.
Source Text
Direction finding, Radio receivers, Automatic gain
control, Electron tubes, Frequency  converters,
Multiple operation, NTISDODXD, NTISDODXDB
Keyword Text





Precipitation Static Evaluation of a Relocated AN/ARN-6 Radio Compass
on B-47 No. 51-2046
Title Text
Porter, Q. J.Author Text
Communication and Navigation Laboratory, Wright Air Development Center,




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Propagation of Radio Waves Over a Stratified GroundTitle Text
Wait, J. R.Author Text
Geophysics, pp, 416, April 1953.Source Text
Keyword Text
The propagation of vertically polarized waves over a horizontally stratified
medium is investigated.  A general expression for the "wave tilt" is derived for
the case of any number of layers with arbitrary properties in each layer.
Numerical calculations are carried out for the special case of only two layers
which show that the conductivity and dielectric constant variations of the
lower layers will affect the magnitude and phase of the wave tilt.  (Abstract






The Measurement of VOR Polarization ErrorsTitle Text
Anderson, Sterling R. and Law, Wendell A.Author Text
Technical Development Report No. 202, Civil Aeronautics Administration,




This report deals with the types, the causes, and the measurement of
polarization errors of VHF omnirange stations and describes the development
of a method for measuring these errors on the ground.  Stationary and
portable devices for measuring polarization errors are referred to as
polariscopes.  The construction, use, and theory of  these polariscopes are
described and explained.  Tests made to determine the effect of the radio-
frequency phase angle between the carrier and the vertically polarized
component of the sideband signals are discussed.  There are included
examples showing the confirmation by flight tests of polarization errors
measured with a polariscope, and suggestions are given for further
applications of this device.  (Abstract taken from authors' summary, technical






Operational Evaluation of Low-Frequency DF NavigationTitle Text
AnonymousAuthor Text
USN, Naval Air Test Center,  Patuxent River, Maryland, Final Report, Project
TED No. PTR EL-44027, ASTIA AD-12 983; 1 May 1953.
Source Text
Keyword Text
Using the frequencies below 200 kc, long-range navigation flights were
conducted in an attempt to determine for the Bureau of Aeronautics the
advisability of pursuing low frequency direction finding navigation development.
 Simultaneous Loran and DZ direction finder fixes were taken each 15
minutes of flight and the results compared.  The DZ equipment, using
frequencies below 200 kc, operated well beyond the daylight range of Loran
and accuracy was good enough for long range navigation.  Flights were not
made beyond the nighttime range of Loran.  Signal strength was
approximately the same during daytime and nighttime within the distances
tested (approximately 750 nautical miles) and no fading was apparent.
(Written for this publication by Southwest Research, technical report including
miscellaneous government published material, English language/USA
abstract, document not available, evaluation.  Note:  Another source denotes






Free Space Radiation Impedance of Rhombic AntennaTitle Text
Chaney, J. G.Author Text
J. Appl. Phys., vol. 24, pp. 536-540; May 1953.Source Text
Keyword Text
The expression for the driving point impedance of a generalized electric circuit
as visualized by the author is partially integrated, and the physical
significance of certain terms is discussed in connection with their application
to aerial problems.  Upon postulating an unattenuated traveling wave as a first
approximation to the current along either a terminated rhombic or Vee aerial a
formula is derived for the free space radiation impedance of each.  The
expression radiation impedance is used for that portion of the driving point
impedance which may be determined from the complex power into the
external fields.  The resistive component of the impedance for the rhombic
aerial agrees with the radiation resistance as quoted by L. Lewin in a
discussion of a paper by D. Foster, with Lewin apparently obtaining his
formula by the solid angle Poynting vector method.  (IRE or IEEE abstract,







Optimum Patterns for End-Fire ArraysTitle Text
Duhamel, R. H.Author Text
Proc. IRE, vol. 41, pp. 652-659; May 1953.Source Text
Keyword Text
The optimum design methods of Dolph and Riblet for the broadside array with
an odd number of elements have been modified so that a common design
procedure may be used.  This procedure was then extended to the endfire
array with an odd number of elements.  A comparison of the optimum and
other designs for endfire arrays is then given.  In the design of a linear array to
produce a beam pattern, it is quite important that the beam be as narrow as
possible and the side lobe level be quite low.  During recent years many
papers have appeared on the problem of designing a linear array to produce a
specified pattern.  Specifically, the synthesis of the optimum pattern for a
broadside array has received considerable attention.  Dolph devised a method
of synthesizing an optimum pattern for a broadside array of isotropic elements
spaced a half-wavelength or greater.  Riblet later extended Dolph's method to
include an array with an odd number of isotropic elements for which the
spacing is less than a half wavelength.  An optimum pattern is defined as a
pattern for which the beam width is a minimum for a given side lobe level or,
on the other hand, the side lobe level is a minimum for a given beam width.
The optimum patterns are obtained from the Tchebycheff polynomials and
hence will be referred to as either an optimum or a Tchebycheff pattern.  An
important and necessary property of the Tchebycheff pattern is that the side
lobes are all equal.  In a recent paper, Sinclair and Cairns have considered
broad side arrays of non-isotropic sources.  They established the
mathematical conditions which the optimum polynomial must satisfy and
gave approximate methods for deriving this polynomial.  They also outlined a
method of synthesizing the optimum pattern for a broadside array with an
even number of isotropic sources when the element spacing is less than a
half wavelength.  Thus, the broadside array has received a rather complete
treatment.  (Author's abstract, formal literature, English language/USA






Null Characteristics of the Rotating Adcock Antenna SystemTitle Text
Holbrook, J. G.Author Text
Jour. Appl. Phys., vol. 24, pp. 530-532; May 1953.Source Text
Keyword Text
ABSTRACT NO 1:  Mathematical analysis indicates that the optimum
spacing of the dipoles for the most clearly defined non-multiple nulls
approaches the value of the shortest wavelength for which the system is
designed, whereas the usual practice is to adopt a λ/2 spacing.  ABSTRACT
NO. 2:  It has been the usual practice when designing a rotating Adcock
system to allow a spacing of λ/2 between opposite dipoles at the highest
intended frequency of operation.  A mathematical analysis of this aerial
system is presented, and it is shown that an optimum spacing for the most
clearly defined non-multiple nulls approaches a full wavelength.  Useful design
formulae are developed and typical response curves are presented
graphically.  (Abstract No. 1 and 2 - Source of abstract unknown, formal






More on Direction FindersTitle Text
Hopkins, H. G.Author Text
Proc. IRE, vol. 41, pp. 548-549; May 1953.Source Text
Keyword Text
It is recommended that the term "unwanted" should be reserved for the
component which introduces errors when the direction finder is operated on a
uniform unobstructed site.  The proposed distinction between primary and
secondary errors is also criticized.  (Science or engineering abstract, formal
literature, English language/USA abstract, document not available, comment






Radio Navigational AidsTitle Text
Van Weel, A.Author Text
Tijdschr. ned. Radiogenoot., vol. 18, pp. 129-148; May 1953.Source Text
Keyword Text
Survey of the basic principles and characteristics of (a) nondirectional
beacons and radio compass, (b) radio range   instrument landing system, (d)
directional beacons, (e) distance-measuring equipment, (f) loran and decca
systems.  (Source of abstract unknown, formal literature, Not






Radiation Resistance of a Small Circular Loop in the Presence of a
Conducting Ground
Title Text
Wait, J. R.Author Text
J. Appl. Phys., vol. 24, no. 5, pp. 646-649; May 1953.Source Text
Keyword Text
The solution is given for the total power flow from an oscillating magnetic
dipole, situated above a flat homogeneous conducting ground and oriented in
the vertical direction.  The result is employed to derive an expression for the
radiation resistance of a small wire loop whose axis is perpendicular to the
ground.  It is pointed out that for a finitely conducting ground the radiation
resistance is very large when the height of the small loop or dipole is a small
fraction of a wavelength.  (IRE or IEEE abstract, formal literature, English






Research and Development of Instantaneous Airborne Direction-Finding
Techniques
Title Text
Anderson, H. H., et alAuthor Text
Federal Telecommunications Laboratories, Inc., Nutley, New Jersey, Fifteenth
Quarterly Report, Contract W-33-038-AC-15012, AD No. 015673, December
1952-February 1953, June 1953.
Source Text
Keyword Text
Further research and development work has been added in Supplemental
Agreements and provides for analysis of recorded film.  Concurrent with the
research and development, there has been the production of two Type
AN/APD-4 Service-Test Model Direction Finders.  A Supplemental Agreement
covers this work and involves the addition of Items to the contract.  A final
report, entitled "Study of Electronic Direction Finding Techniques" has been
prepared and distributed.  (Abstract source unknown, technical report,






The Four-Loop VOR AntennaTitle Text
Anderson, Sterling R., Keary, Hugh F. and Wright, William L.Author Text
Technical Development Report No. 210, Civil Aeronautics Administration,




In an effort to improve the accuracy of the VHF omnirange (VOR), a new four-
loop antenna system which incorporates a means to reduce polarization
errors was developed by the Technical Development and Evaluation Center of
the Civil Aeronautics Administration.  This report describes the antenna, the
method of exciting the loops, and the flight tests and measurements.  The
improvements in a VOR using the four-loop instead of the conventional five-
loop antenna are best illustrated by comparing the results of flight tests.  The
maximum polarization error measured on flight checks of the four-loop VOR
with polarizer was ±0.7 degrees compares to ±2.1 degrees for the five--loop
VOR.  The maximum bearing error obtained with the four-loop VOR is very
narrow and provides excellent position indication over the station.  This is
displayed on the TO-FROM meter by a movement of the pointer from the TO
to the FROM position as the aircraft passes over the VOR.  This report
presents the results of the development and operational tests conducted at
TDEC on the four-loop VOR antenna system.  Except for the antenna,
standard VOR equipment and a 35-foot diameter counterpoise 15 feet in
height were used for the tests.  Results from similar tests on a standard five-
loop VOR at the same site are included for comparison.   (Abstract taken
from authors' summary and introduction, technical report, English language,










USN, Naval Air Test Center, Patuxent River, Maryland, Report No. 1, ASTIA
No. AD-16 869; 16 June 1953.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Mutual Impedance of Rhombic Antennas Spaced in TandemTitle Text
Chaney, J. G.Author Text
J. Appl. Phys., vol. 24, pp. 751-755; June 1953.Source Text
Keyword Text
ABSTRACT NO. 1:  Upon examining the formulae for self and mutual
impedances of aerials, it is found that while the mutual impedance formula for
separately driven collinear standing-wave aerials may be used directly in
determining the radiation impedance when such aerials are connected in
cascade, certain modifications must be made in the case of traveling-wave
aerials under similar circumstances.  Accordingly, formulae are derived for
rhombic aerials spaced in tandem and are modified to permit the
determination of the radiation impedance of two identical rhombic aerials
connected in cascade.  ABSTRACT NO. 2:  The mutual impedance formula
for separately driven collinear standing-wave aerials may be used directly in
the determination of the radiation impedance of these aerials when connected
in cascade, but modifications are necessary for the case of traveling-wave
aerials under similar circumstances.  Formulae are derived for two identical,
coaxial and coplanar rhombic aerials in tandem.  These formulae are
considerably simplified for the case where the aerials are closely spaced and
connected in series.  (Abstract No. 1 - IRE or IEEE abstract, Abstract No. 2 -







The Distribution of Radio Brightness over the Solar Disk at a Wavelength
of 21 Centimeters
Title Text
Christiansen, W. N., and Warburton, J. A.Author Text




A new aerial system of very high resolving power has been designed for use in
determining the distribution of radio brightness across the solar disk at a
wavelength of 21 cm.  Thirty-two aerials with paraboloidal reflectors are evenly
spaced in an east-west direction over a distance of about 700 ft, and are
connected by a branching system of balanced openwire transmission lines to
a receiver.  The aerial system produces multiple beams each 3' of arc wide
and spaced 1.7º apart.  The rotation of the earth causes one after another of
the aerial beams to scan the disk of the sum.  The record obtained from the
radio receiver gives a one-dimensional brightness distribution over the solar
disk.  (IRE or IEEE abstract, formal literature, English language/Australian






Status Report on Direction of Arrival of Radio WavesTitle Text
Hayden, E. C., Hyneman, R. F., Smith, R. S., Dunn,  E. J., Webb, H. D.,
O'Meara, T. R., Bailey, A. D., Dunn, E. J., Ernest, L. E., Yaru, N., Royal,
D. E., Anderson, J. M. and Sydnor, R. L.
Author Text
RRL 66, Project No. NR-076-161, N6-ori-71, Task XV, Report No. DF 26,
Radio Direction Finding Section, Electrical Engineering Research Laboratory,




This report covers the period 1 March 1953 to 31 May 1953, and gives
summary statements of progress on several projects.  These projects include:
 Direction of Arrival of Waves, Matched-Channel Amplifier Development,
Application of Probability Theory and Statistical Inference to the Radio
Direction Finding Problem, Polarization Measurements, Aircraft RDF and
Homing Systems, Application of Ionospheric Cross-Modulation in Radio
Direction Finding,  and Transformation of ABI Type Bearing Indications to
Watson-Watt Type Bearing Indications.  (Abstract written for purpose of this
publication by Southwest Research Institute, technical report, English






The Optimum Linear Array for a Single Main BeamTitle Text
Rhodes, D. R.Author Text
Proc. IRE, vol. 41, pp. 793-794; June 1953.Source Text
Keyword Text
For a linear array having any given number of elements it is shown that an
optimum single-beam endfire pattern can be produced by proper choice of
current distribution and element spacing.  The Dolph Tchebyscheff current
distribution for a linear array produces the minimum beam-width possible for a
given side lobe level when all elements are fed in phase.  For an array of
dipoles, the requirement that all elements be fed in-phase results in two main
beams in the broadside directions.  For many array applications this can be
reduced to a single main beam by placing a suitable reflector on one side of
the array; however, it will be shown in this paper that a linear array exists for
producing a single main beam from the array alone, with the minimum
beamwidth possible for a given number of elements and side lobe level.  The
minimum beamwidth for a single main beam is always greater than that
produced by Dolph's array, however.  Two other principal differences will
appear, namely that the optimum single-beam pattern is endfire rather than
broadside.  (Author's abstract, formal literature, English language/USA






Evaluation of Pre-Production Induction Motors, G-M Laboratories, Inc.,
Part No. 665-51, for Use in Direction-Finder Group AN/ARA-25
Title Text
Russell, J. H.Author Text
Aeronautical Electronic and Electric Laboratory, Final Report, ASTIA AD-20
515; 25 June 1953.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Instruction Book for Countermeasures Receiving Sets AN/BLR-1 and
AN/SLR-2 (Less Antenna System)
Title Text
AnonymousAuthor Text
Collins Radio Co., Cedar Rapids, Iowa, NAVSHIPS 91973, 3 July 1953.Source Text
Keyword Text
Countermeasures Receiving Set AN/BLR-1 is a radio and radar intercept
receiving set designed for installation in submarines.  It is referred to as the
one-indicator system.  Countermeasures Receiving Set AN/SLR-2 is a radio
and radar intercept receiving set designed for installation on Navy surface
ships.  It is referred to as the two-indicator system.  Although this book will
be written specifically referring to Countermeasures Receiving Set AN/BLR-2,
most of these references will apply equally well to Countermeasures
Receiving Set AN/SLR-2.  For the two systems, operation and theory of
operation are the same.  Installation differences are pointed out in Section 3.
The purpose of Countermeasures Receiving Sets AN/BLR-1 and AN/SLR-2 is
to intercept, interpret and analyze all types of radio and radar signals within
its operating frequency range of 90 mc to 10,750 mc.  The type of information
presented are:  type of signal (a-m, f-m, c-w, mcw or pulsed); the direction
and frequency of the signal; and in the case of radar or pulsed signals, the
pulse repetition rate frequency and the pulse duration time.  The intercepted
signals are received, amplified, detected and visually presented on a
panoramic oscilloscope that displays a band of frequency.  The pulse rate
frequency, pulse duration and direction of the source of the intercepted signal
is also presented on the same oscilloscope.  (Abstract source unknown,
technical report including  miscellaneous government published material,






Laboratory and Flight Tests of Reworked AN/ARN-6 Control Panel
Submitted by Douglas Aircraft Corporation
Title Text
AnonymousAuthor Text
USN, Naval Air Test Center, Patuxent River, Maryland, Final Report, ASTIA
No. AD-16 864; 22 July 1953.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Solution for a Practically Frequency-Independent Transition between
A.H.F. Coaxial Cable and a Balanced H.F. Transmission Line
Title Text
Graziadei, H.Author Text
Fernmeldetech. Z., vol. 6, no. 7, pp. 311-319; July 1953.Source Text
Keyword Text
Feeder arrangements for rhombic transmitter aerials are considered.  The
theory of a wide band unbalance/balance impedance-matching transformer is
given; design and applications are considered.  A transformer consisting of a
reactive loop and an exponential line in parallel with the output of a coaxial
line has been designed to give a nearly level response over the 10-60-m band
for a 60Ω/500Ω line impedance ratio.  (Science or engineering abstract, trade






Virtual Source Luneberg LensesTitle Text
Peller, G. D. M., Kelleher, K. S., and Coleman, H. P.Author Text




The portion of a spherical Luneberg lens contained between two plane
reflectors has been investigated as a lens of reduced size and weight.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






An Electrolytic Tank Method for Low-Frequency Loop Antenna StudiesTitle Text
Reese, R. F.Author Text




A quasi-static analog technique is described for determining the low-
frequency magnetic field distortion caused by the presence of a conducting
diffracting body.  An electrolytic tank system is used to establish a uniform
conduction current field into which non-conducting models are placed.  The
electric field at the model surface satisfies the same boundary conditions as
those imposed on the magnetic field of a plane electromagnetic wave
impinging upon a metallic structure.  This analog system is used to determine
the response and bearing error of loop antennas placed in rectangular cavities
and on various geometrically regular objects.  Instrumentation is discussed,
and measured results are compared with calculated results to show the
accuracy of the method.  Finally, the quadrantal bearing error of a typical
direction-finder loop antenna on a model DC-3 aircraft is measured and
compared with corresponding measurements made in flight tests with a full-
scale aircraft.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Radiation Fields of a Horizontal Dipole in a Semi-Infinite Dissipative
Medium
Title Text
Wait, J. R.Author Text
J. Appl. Phys., vol. 24, pp. 958-959; July 1953.Source Text
Keyword Text
The calculations contained in an earlier paper (see: J. Geophys. Res., vol. 58,
no. 1, pp. 21-28; March 1953) are extended by including the effects of the
displacement currents in the insulating medium.  (Science or engineering
abstract and Written for this publication by Southwest Research, formal






Continuous-Indicating Loran NavigatorTitle Text
Williams, Jr., R. B.Author Text
Electronics, vol. 26, pp. 166-169; July 1953.Source Text
Keyword Text
A 12-tube unit is added to the standard Sperry Mark-2 indicator to
synchronize it with the received signals, maintain correct pulse amplitude as
shown on the cr tube screen and maintain pulse superposition in height and
time.  Details are given of the circuits provided for age, automatic amplitude-
balance control, pulse-amplitude sampling with time-sharing relay, afc.,
automatic time-difference control and pulse-position detection.  The time-
sharing relay is an em servo-type switch.  One unit gives continuous
indication of one line of position of the aircraft.  Two units synchronized on
separate pairs of stations give continuous indication of exact position.
(Source of abstract unknown, trade journal, English language/USA abstract,






Stagger-Tuned Loop Antennas for Wide-Band Low-Frequency ReceptionTitle Text
Cheng, D. K., and Galbraith, R. A.Author Text
Proc. IRE., vol. 41, no. 8, pp. 1024-1031; August 1953.Source Text
Keyword Text
ABSTRACT NO. 1:  Design calculations are made for an experimental 100 kc
system which consists of 12 identical small loop antennas, arranged in two
groups at right angles to each other and stagger tuned to different frequencies
within the required frequency band.  The outputs are applied to a squaring
circuit and then added in a parallel-plate summing amplifier before being
passed via a grounded-grid amplifier and a cathode-follower stage to the
receiver.  The system has a 3-db bandwidth of 16.5 kc.  An electrolyte-tank
method of analyzing the response of such systems is discussed in an
appendix.  ABSTRACT NO. 2:  Describes a system of stagger-tuned high-Q
loop aerials designed for 100 kc/s Loran pulse reception.  The individual loop
outputs are first added in a summing amplifier followed by a grounded-grid
amplifier and a cathode-follower stage before being fed to the receiver.  An
experimental aerial array was developed, having a wide bandwidth with
relatively small dimensions.  A squaring scheme of obtaining an
omnidirectional reception property is suggested; and a modified electrolytic
tank method, which is adaptable to the present system in synthesizing a
given response characteristic, is also described.  (Abstract No. 1 - Science or
engineering abstract, Abstract No. 2 - Source of abstract unknown, formal







Large Reductions of VHF Transmission Loss and Fading by the Presence
of a Mountain Obstacle in Beyond-Line-of Sight Paths
Title Text
Dickson, F. H, Egli, J. J., et al.Author Text
Proc. I.R.E., vol. 41B, no. 8, pp. 967-9, August 1953.Source Text
Keyword Text
A detailed investigation of the probable mode of propagation in VHF operation
over mountain obstacles has been made.  Theory indicates that tremendous
gains in received signal strength--above those obtained over a smooth
spherical earth--may be expected from diffraction over an appropriate knife
edge located in the path.  Experimental verification of the principles involved is
reported.  In addition, the fading was found to be small and even essentially
nonexistent on certain very long obstructed paths.  (Abstract source






Direction Studies Using Microseism Ground-Particle MotionTitle Text
Donn, William L.Author Text
Report: 17 pages; August, 1953.   Author's Association:  Lamont Geological
Observatory, Palisades, New York.
Source Text
microseisms, analysis, particle trajectories, position
finding, sources, storms, ground motion, direction
finding, NTISDODXD
Keyword Text





Radio Direction Finding, Influence of Buried Conductors on BearingsTitle Text
Horner, F.Author Text
Wireless Eng., vol. 30, pp. 187-191; August 1953.Source Text
Keyword Text
The currents induced, at low frequencies, in a buried cable in good contact
with the ground may greatly exceed those in a similar cable insulted from the
ground.  These currents may lead to large errors in a loop direction finder,
even when the length of the cable is a small fraction of the wavelength.  The
errors are likely to be small if the direction finder is near one end of the cable.
Formulas are derived for the currents induced in a buried conductor and these
lead to calculated errors in reasonable agreement with measured errors, at a
frequency of 10 kc.  The results show that the effect of burying a cable in soil
of good conductivity is to increase errors at low frequencies and to reduce
errors at high frequencies.  The transition frequency depends on the length of
the cable and is, for example, about 300 kc for a cable 200 meters long.
Adcock direction finders are less liable to errors due to cables, but there is
some risk of errors if a cable is laid in close proximity to an antenna feeder.







Analysis of Antenna Patterns with Undesirable DirectivityTitle Text
Norgorden, O., Schmidt, R. F., and Musselman, M. L.Author Text
NRL Report 4211, NRL Problem R09-01, RDB Project NE 091-035-1, Naval
Research Laboratory, Washington, D.C., 21 August 1953.
Source Text
Keyword Text
In a radio communication system employing omnidirectional antennas which
can have undesirable elements of directivity, the full significance of the
radiation patterns for a given antenna cannot be understood from an
inspection of these patterns.  This is particularly true where as many as 100
patterns are measured.  An analysis must be devised which will emphasize
and present only the salient information.  A method for obtaining such an
analysis has been applied to radiation patterns measured on the CLC-1
antenna system.  The pertinent information of a pattern is considered to be:
the depth of the minimum field intensity points, the width of these in degrees,
the direction of the minima, and the variation of these minima with frequency
and coupling effects.  These essential data can be presented by two graphs:
one gives the range in loss of signal as a function of frequency; the other
shows the average probability that, for a given bearing relative to a ship's
heading, the loss in signal will be greater than a specified number (10 db).
When the values for this second graph are averaged other the 360-degree
pattern, a number is obtained which represents the performance or figure of
merit for the antenna.  In the analysis of the field patterns obtained for the
CLC-1, the equivalent omnidirectional field intensity was measured and is
referred to as the zero-db reference level for each antenna.  From these data,
calculations were made to determine the depth of minimum points with
respect to frequency below this reference level and the width in degrees with
respect to direction of minimum points 10 db or more below the reference
level.  As an illustration, the total effects of ship structures and coupling on
the 4- to 12-Mc antenna are shown in two graphs.  This is an interim report on
one phase of the problem; work on the problem is continuing.  (Authors'
abstract, technical report including miscellaneous government published






Development of a Small Console Control Unit to Replace the C-758/A




Aeronautical Electronic and Electrical Laboratory, Naval Air Development




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Instruction Book for Antenna AT-249/GRDTitle Text
AnonymousAuthor Text
Raytheon Mfg. Co., Order No. 3106-Phila-51-01, 15 September 1953.Source Text
Keyword Text
This instruction book contains instructions for the installation, operation,
maintenance, and repair of Antenna AT-249/GRD.  In addition to these
instructions, there are two appendixes covering a list of references and an
identification table of parts.  (Abstract source unknown, company published






The Calculation of Wave-Interference Errors on a Direction-Finder
Employing Cyclical Differential Measurement of Phase
Title Text
Bain, W. C.Author Text
Proc. IEE, Part III, vol. 100, pp. 253-260; September 1953.Source Text
Keyword Text
Considers the evaluation of errors on a wide-aperture type of direction-finder.
The errors considered are those due to the wave interference between two
rays incident on the aerial system, such as may be produced in ionospheric
propagation.  Expressions are derived for the mean-square error taken over all
phase relations of the down-coming rays, and also over a distribution in
bearing of the smaller of the two rays.  In all cases a comparison is made
with the corresponding figures for an Adcock direction-finder.  It is suggested
that, for the D/F system discussed, an aperture of four wavelengths would be
sufficiently large to give a useful reduction in the component of error variance
due to wave interference, over that obtained with an Adcock direction-finder.
(Author's abstract, formal literature, English language/USA abstract, file






The Horizontal Electric Dipole in a Conducting Half-SpaceTitle Text
Banos, A., and Wesley, J. P.Author Text
Part I, University of California, Marine Physical Laboratory, Scripps Institution




This report gives a thorough and complete account of the mathematical
problems involved in the determination of the electromagnetic field
components generated by a horizontal electrical dipole embedded in a
conducting half-space.  The problem is formulated by introducing the Hertzian
vectors or polarization potentials and employing the technique of triple Fourier
transforms in Cartesian coordinates, in configuration space as well as in
transform space.  Suitable integral representations are obtained for the
components of the Hertzian vectors.  It is shown that this formulation is
fundamental in the sense that it contains 'per se' all other known formulations
of the problem.  Thus, by suitable transformations of the variable or variables
of integration one readily obtains the formulations of Sommerfeld (1909), Weyl
(1919), Ott (1942), etc.  Further, by correctly specifying the original path of
integration in Sommerfeld's formulation of the problem and by carefully
analyzing the class of permissible deformations of the original path, the whole
moot question of poles and residues is clarified in a straightforward manner.
The report also presents the complete independent solution of the static
problem and it is shown that all solutions for the alternating case converge
uniformly to the static solutions as the frequency is made to vanish.  Further,
the static solution is applied to an extended source pointing out the way for a
similar extension of the alternating dipolar solution.  The Cartesian
components of the Hertzian vectors and the cylindrical components of the
field vectors (E and H) are given, for both media.  It is shown that there are
two distinct asymptotic contributions arising from two saddle points and the
notable feature of the results is that one of the saddle points yields a solution
which is not exponentially attenuated in the horizontal direction in accordance
with known experimental results.  Thus, the possibility of large ranges of the
field in the horizontal direction at depths which are not too great is clearly
established.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






A New Approach to the Design of Super-Directive Aerial ArraysTitle Text
Bloch, A., Medhurst, R. G., and Pool, S. D.Author Text
JIEE, vol. 100, Part III, no. 67, pp. 303-314; September 1953.Source Text
Keyword Text
The current distribution required for maximum directivity of an array with a
finite number of elements and any specified geometrical configuration is
shown to be completely defined by the self- and mutual resistances of the
elements and by a certain component of the voltage (the "resistance voltage")
across the terminals of each element.  This voltage component is required to
vary from element to element in the same way as the instantaneous local
values of a sinusoidal disturbance travelling across the array, in the direction
under consideration, with the velocity of an electromagnetic wave.  As a
consequence, the maximum gain of the array is expressible either as a
double sum containing only the mutual conductances between the individual
elements multiplied by trigonometrical factors depending on their spacing, or
as an expression identical (except for a numerical factor) with that for the
distant field of the array.  These theorems hold, slightly modified, for arrays of
non-identical elements.  The theory has been applied to the numerical
calculation of certain simple array.  It appears that, for arrays of a given size,
directivities greater than those obtained by conventional design methods can
be achieved without excessive losses.  This has been substantially confirmed
by an experimental array of four elements operating at 75 Mc/s.  The
theoretical gain was 10.1 db, while 8.7 db was measured.  Of the
discrepancy, 0.6 db was calculated to be due to losses in the feeder system
and a further 0.2 db to losses in the dipoles.  The bandwidth was about ± 1/2
Mc/s for a drop in gain of 1/2 db.  The degree of super-directivity is indicated
by the fact that a physically identical array fed with equal-amplitude currents
phased for maximum field strength in the end-fire direction would have a gain
of 4.6 db.  (Author's abstract, formal literature, English language/abstract, file






Some Practical Measurements of the Relative Performances of a Cyclical
Phase-Comparison Type of Direction-Finder and a U-Adcock Instrument
Title Text
Hopkins, H. G., and Bramley, E. N.Author Text
Proc. IEE, Part III, vol. 100, pp. 263-267; September 1953.Source Text
Keyword Text
Simultaneous bearing observations were made using a cathode-ray direction-
finder of the U-Adcock type and a multi-aerial wide-aperture instrument (PV2)
employing cyclical differential measurement of phase.  The transmitters
observed operated in the frequency band 8-12 Mc/s and were located at
distances ranging from 750-1500 km.  In the analysis of the data, where
particular attention was paid to the rapidly varying component of the bearing
changes, it was found that for the majority of the transmitters studied, the
spread of bearings was significantly greater with the Adcock than with the
other direction-finder.  The reasons for this difference are discussed and it is
inferred that a large part of the superior performance of the PV2 was due to its
relatively large aerial spacing.  Although the Adcock instrument gave the
better performance in the presence of interfering signals, a higher proportion of
observations were lost with it owing to deep fades.  (IRE or IEEE abstract,






Polarization of Radio Waves Reflected from the ionosphere at Non-








Appendix A:  Measurement of ground constants. - Appendix B:  Bandwidth,
rise-time, and time-delay relations in a synchronously tuned cascaded
amplifier.  1. Radio waves - Polarization 2. Radio waves - Polarization -
Measuring equipment 3. Radio waves - Reflection - Ionosphere 4. HU CL TR
191.  (Written for this publication by Southwest Research and Science or
engineering abstract, technical report including miscellaneous government







Ground Wave Propagation Curves for Frequencies from 150 Kc/s. to 10
Mc/s.
Title Text
Millington, G., and Thackray, J. C.Author Text
Marconi Rev., vol. XVI, no. 110, p. 109; September 1953.Source Text
Keyword Text
A new set of ground-wave propagation curves is given for frequencies from 150
kc/s to 10 Mc/s with field-strength plotted in decibels relative to 1 µV/m
against frequency on a logarithmic scale for contour values of distance.  They
are calculated for vertical polarization with transmitting and receiving aerials
on the ground and correspond to an unattenuated field of 3 X 105 d/µV/m that
would be obtained at a distance d kilometers, over a plane perfectly
conducting earth.  Curves for five earth conductivities are given:  4 X 10-11 emu,
for propagation over sea, and 10-12.5, 10-13, 10-13.5 and 1014 emu for propagation
over various types of land.  A brief account is given of the method of
calculation and of the care taken to make the curves internally consistent.







A High-Resolution Aerial System of a New TypeTitle Text
Mills, B. Y., and Little, A. G.Author Text
Austral. J. Sci. Res., Series A, vol. 6, pp. 272-278; September 1953.Source Text
Keyword Text
ABSTRACT NO. 1:  Description of the original Mills Cross.  ABSTRACT NO.
2:  A method of constructing an aerial system of high resolution by small area
and low cost is described.  Its application to the production of narrow pencil
beams at meter wavelengths for investigations in radio astronomy is
discussed.  A small-scale model has been constructed to test the principle.
Recent studies of cosmic radio-frequency radiation have shown that its
brightness distribution over the sky is complex.  Sources of an angular size
less than about ¼º have been known to exist for some years and, now,
extended sources of considerably greater size have been observed (Bolton
1952; Mills 1952), some of which appear to merge with the general
background radiation.  Interferometric methods, which were so useful in the
early days of radio astronomy, have encountered serious difficulties when
used for observing such a complex distribution.  It therefore appears desirable
to rely mainly on the use of pencil beam aerials of high resolving power for
future work, and to reserve the use of interferometric methods for special
applications.  A study of the available information suggests that a beam width
of the order of 1º or less is desirable for such a pencil beam.  For an aerial of
conventional form at meter wavelengths this beam width would require a
prohibitively large and costly structure so that an alternative solution has been
sought.  A satisfactory solution is possible because the number of randomly
distributed discrete sources which can be individually detected at meter
wavelengths with a large aerial is determined by the beam width (or the
resolution) rather than the gain of the aerial.  This follows from the fact that in
these circumstances the number of discrete sources with intensities above
the detectable threshold will normally greatly exceed the number which may
be separately resolved.  Advantage can be taken of this construct an aerial
system of high resolution but relatively low gain, that is, small effective area,
which sacrifices very little of the usefulness of a conventional aerial but which
can be made at a fraction of the cost.  Such a system can be constructed
from two long aerials arranged in the form of a cross.  (Abstract No. 1 -
Written for this publication by Southwest Research, Abstract No. 2 - Author's







Reception with Submerged Horizontal-Wire AntennasTitle Text
Musselman, M. L.Author Text
NRL Report 4180, NRL Problem R11-02, BUShips Problem S-1510, RDB
Project NR 511-020, Naval Research Laboratory, Communication Branch,
Radio Division II,  Washington, D.C., AD No. 19379,  10 September 1953.
Source Text
Keyword Text
Theoretical equations have been derived to express the effective height of
horizontal end-exposed and end-sealed types of antenna submerged in sea
water.  Experiments on a sealed model basis were conducted to check  the
validity of theory.  It was shown by the experimental results that the theory
accurately predicts the effective height of both types of antennas.  For end-
exposed antennas of short electrical length the results show the effective
height to be equal to the physical length.  Short end-sealed antennas have an
effective height equal to ½ the physical length.  As the length of either type
antenna increases, the effective height increases to many times the physical
length, reaching a maximum at ¼ wavelength for the end-exposed and ½
wavelength for the end-sealed antennas.  For lengths greater than these, the
effective height decreases.  As a means to determine the efficiency of a
horizontal submerged antenna, the voltage induced in the antenna was
converted to power for matched-load conditions.  These results show the
efficiency for either type of antenna to increase as the length of the antenna
increases, reaching a maximum at ¼ wavelength for end-exposed and ½
wavelength for end-sealed antennas.  Beyond these lengths, the efficiency
decreases.  It was shown that the efficiency of the antenna improves at lower
frequencies for a given physical length.  As a comparison, a 50-foot end-
exposed antenna at 20 kc was shown to have an efficiency about 16 db
greater than the present submarine loop antennas.  This is an interim report,
work on the problem is continuing.  (Author's abstract, technical report







Direction-Finding Studies of Large-Scale Ionospheric IrregularitiesTitle Text
Bramley, E. N.Author Text
Proc. Roy. Soc., vol. 220A, no. 1140, pp. 39-61, 22 October 1953.Source Text
Keyword Text
The paper describes the results of directional measurements on pulse signals
reflected from the ionosphere, on various frequencies in the range 2 to 15
Mc/s.  The measurements have been made at vertical and oblique incidence
(distance 700 km), and the observed directional variations have been
interpreted in terms of ionospheric tilts.  At any instant the direction of the tilt
may be regarded as random; the magnitude is found to be similar, on the
average, in each of two orthogonal directions.  The way in which the tilts
change with time and distance have been studied, the latter by means of
observations using either spaced receivers or transmitters.  The tilts at a given
point in region F are found to be uncorrelated at a time interval of about 5
minutes during the day and about 10 minutes during the night.  At a given
time, they are uncorrelated at points separated horizontally by about 50 km.
There is appreciable negative correlation at greater time intervals at a single
point, and there may be a similar effect in the space-correlation.
Observations are described which indicate large-scale horizontal movements
in the ionosphere.  In the sporadic E layer, these appear to be in the nature of
drifting clouds of ionization, while in the F layer, the effects are such as would
be produced by horizontally traveling ripples in the surfaces of constant
ionization density.  These ripples have wave-lengths of 50 to 400 km and
speeds up to 350 m/s.  The direction of motion tends to be more often
towards the east or west than towards the north or south, and evidence of a
diurnal change has been obtained.  (Abstract source unknown, formal






Etude et reglage de l'antenne du poste national a ondes longuesTitle Text
Chaste, R.Author Text
Ann. Radioélect., vol. 8, no. 34, pp. 301-312; October 1953.Source Text
Keyword Text
Study and regulation of long wave antenna of National Station at Allouis;
antenna and feeder circuit requirements for 164 kc transmitter having 20-kc
bandwidth and 500 kw output; antenna performance for broadcast
transmissions.  (Science or engineering abstract, formal literature, French






Rhombic Antennas for Transmitting StationsTitle Text
Leng, L.Author Text
Brown Boveri Rev., vol. 40, no. 10, pp. 407-16; October 1953.Source Text
Keyword Text
ABSTRACT NO. 1:  Deals with the mode of operation and design of the
aerials.  The author explains their directional properties and, in particular,
investigates the consequences of a transmitting frequency change and the
possibility of rhombic aerials serving not only a single receiving point, but a
specific zone.  It is shown that a double rhombic aerial leads to a remarkable
gain in transmitted energy compared with that offered by the single rhombic.
ABSTRACT NO. 2:  The radiation diagrams of a rhombic antenna is analyzed,
taking account of the attenuation due to radiation.  Values of maximum gain
attainable with a single rhombic of characteristic impedance 600Ω are noted
and the design and application of single and double rhombic antennas for
point-to-point transmission and for transmission to a specific zone are
considered.  (Abstract No. 1 - IRE or IEEE abstract, Abstract No. 2 - Science
or engineering abstract, formal literature, English language/abstract,






Reflexions from Irregularities in the IonosphereTitle Text
Munro, G. H.Author Text
Proc. Roy. Soc., vol. 219A, pp. 447-63, 7 October 1953.Source Text
Keyword Text
As part of the investigation of traveling disturbances in the ionosphere during
four years, a close study has been made of small daytime changes int he
virtual height of F region reflections with periods of 10 minutes to 1 hour.  In
some cases, complex reflections are observed.  It is shown that although
three distinct types of complexity may be recognized, they can all be
explained simply as reflections from a curved surface of the type associated
with traveling disturbances, the diversity of type resulting from differing group
retardation in the different paths.  (Author's abstract, formal literature, English






Antenna Considerations for a Four Channel Crystal-Video Direction
Finding System
Title Text
Youmans, A. B.Author Text




The theory of operation of a four channel, crystal-video or "Wide-Open"
direction finding system is outlined in relation to the establishment of the
general requirements of the antenna unit for this system.  A method of
determining preferential radiation patterns for the antennas in terms of
deflection potentials is proposed.  The experimental investigation includes
radiation patterns of conventional and ridge waveguide fed slots in, and
dipoles near conducting cylinders and spheres.  An S-band antenna system
receptive to all polarizations and with suitable radiation patterns over an
approximate 2:1 frequency range is being developed from this investigation.
On the basis of the experimental data, this antenna unit should introduce
instrumental bearing errors less than ± 7.5º in a system employing four
identical channels.  This order of bearing error is less than has been
previously obtained over a 2:1 frequency range in four channel, crystal-video
systems.  (Author's abstract, technical report including miscellaneous







Evaluation of the Stratford Pen Co. Small ADF Control Panel. No. 470080Title Text
AnonymousAuthor Text
USN, Naval Air Test Center, Patuxent River, Maryland, Project TED No. PTR
EL-44057, ASTIA AD-24 073; 5 November 1953.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Barlow, H. M. and Cullen, A. L.Author Text
JIEE, part III, vol. 100, pp. 329-341, November 1953.Source Text
Keyword Text
Unified theory is presented for various forms of surface wave, namely the
Zenneck wave, the radical cylindrical surface wave and the Sommerfeld-
Goubau or axial cylindrical surface wave.  The significance of the Brewester
angle of incidence, for which a wave suffers no reflections, is established.
The parallel-plate transmission line is discussed and the transition is
demonstrated from the tem (sic) wave supported when the plates are close
together to the two separated Zenneck waves when the plates are separated
by a sufficient distance.  The effect of bends in the line is considered and
methods of reducing radiation are explained.  Launching processes are
surveyed with particular reference to the Brewester angle approach.  (Abstract






Evaluation of Automatic Direction Finder, Lear, Incorporated, Model
ADF-14
Title Text
Bowers, G. J.Author Text
Aeronautical Electronic and Electrical Laboratory, Naval Air Development
Center, Johnsville, Pennsylvania, ASTIA AD-30 683; 3 November 1953.
Source Text
Keyword Text
TED Project No. ADC EL-44021 was established by the Bureau of
Aeronautics letter, reference (a), for the evaluation of the Lear Model ADF-14
automatic direction finder to determine the extent of its compliance with
standard military specifications and its suitability for use in naval helicopters.
Simplified bench tests were performed on the Lear Model ADF-14 in order to
determine its electrical characteristics.  The performance characteristics of
the Lear Model ADF-14 were compared with the minimum performance
characteristics of the AN/ARN-6 as given by USAF Specification No. 7116,
reference (b), and the Handbook of Maintenance Instructions for the AN/ARN-
6, reference (c).  The equipment was also subjected to modified environmental
tests in order to determine the extent of its compliance with Specification No.
MIL-T-5422B(Aer), reference (d).   In general, the operation of the Lear Model
ADF-14 compared favorably with the minimum performance characteristics of
the AN/ARN-6; however, subsequent to the humidity environmental test of
Specification No. MIL-T-5422B(Aer), the Lear indicator failed to operate due to
an accumulation of rust in the synchro motor bearings and between the pole
faces of the stator and rotor.  The Lear Model ADF-14 automatic direction
finder is considered satisfactory and is recommended for use in naval
helicopters provided the indicator is either hermetically sealed or replaced
with the ID-90/ARN-6 indicator or equivalent.  (Written for this publication by
Southwest Research, technical report including miscellaneous government






On the Design of ArraysTitle Text
Hines, J. N., Rumsey, V. H. and Tice, T. E.Author Text
Ohio State University Research Foundation, Antenna Laboratory, Report No.
486-15, ASTIA AD-24 623; 17 November 1953.
Source Text
Keyword Text
The usual method of array design, which employs pattern multiplication, is an
approximation which is often adequate, but which never predicts exactly the
pattern of any practical array.  An exact method is discussed.  It is compared
with the approximate method by applying both methods to a practical array of
traveling-wave slot antennas.  The results show that while pattern
multiplication is useful for obtaining a first approximation, the exact method
must be employed for arrays which are to be designed for low side lobes.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Ground Portable Radio Direction FinderTitle Text
Eggerton, W. H., Diehl, W. J., et al.Author Text
Melpar, Inc., Alexandria, Virginia, Interim Engineering Reports, Contract
AF28(099) 303; (see below) covering period May 1952 to December 1953.
  Interim engineering rept. 7-31 May 52, AD-3733
  Interim engineering rept. 1 June-31 Aug 52, AD-3732
  Interim engineering rept. 1-30 Sept 52, AD-3820
  Interim engineering rept. 1-31 Oct 52, AD-2213
  Interim engineering rept. 1-30 Nov 52, AD-2211
  Interim engineering rept. 1-31 Dec 52, AD-5850
  Interim engineering rept. 1-31 Jan 53, AD-5849
  Interim engineering rept. 1-28 Feb 53, AD-33 314
  Interim engineering rept. 1-31 Mar 53, AD-41 647
  Interim engineering rept. 1-30 Apr 53, AD-19 229
  Interim engineering rept. 1-30 May 53, AD-17 571
  Interim engineering rept. 1-30 June 53, AD-17 466
  Interim engineering rept. 1-31 July 53, AD-21 772
  Interim engineering rept. 1-31 Aug 53, AD-21 769
  Interim engineering rept. 1-30 Sep 53, AD-33 258
  Interim engineering rept. 1-31 Oct 53, AD-33 259
  Interim engineering rept. 1-31 Dec 53, AD-27 073
Source Text
Keyword Text
The above list is for various engineering reports which have not been
abstracted, but which are available by means of the listed ASTIA document
numbers.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English
language/USA abstract, document not available, see Abstract Nos. 3156 and







Hansel, P. G.Author Text
Proc. IRE, vol. 41, pp. 1750-1756; December 1953.Source Text
Keyword Text
Describes an Omni-range of a new design in which the transmitting aerial is
caused either to move, or to appear to move along a circular path to produce
low-deviation fm by Doppler effect.  The fm envelope phase of the transmitted
signal is directionally characterized.  Deviation-expansion and selective-
degeneration in an afc circuit are used at the receiver to detect the minute
directional fm in the presence of fm noise of much larger deviation.
Advantages of the new Omni-range include improved resolution, accuracy,
and ease of multiplexing.  (IRE or IEEE abstract, formal literature, English






An Analysis of Errors in Long Range Radio Direction Finder SystemsTitle Text
Holbrook, J. G.Author Text
Proc. IRE, vol. 41, pp. 1747-1749; December 1953.Source Text
Keyword Text
ABSTRACT NO. 1:  Modern radio direction finding equipment and techniques
have advanced to such a degree that it is possible to obtain accurate bearings
on a signal from halfway around the globe.  These successes have resulted
largely from recent electrical and mechanical refinements in the modern
Adcock antenna D/F system.  Although the system has been described
before, and applications demonstrated, to the writer's knowledge there has
not been a complete investigation of its potentialities.  An analysis would
seem desirable because of the great utility of the system.  The following
material develops a rigorous mathematical analysis of the errors that are
mostly encountered in the design and installation of a new direction finding
station.  A detailed treatment of the effect of variations in the antenna spacing
is presented in support of the author's recommendations for obtaining higher
efficiency in the upper frequency ranges of a given station.  ABSTRACT NO.
2:  Rigorous mathematical analysis of errors mostly encountered in design
and installation of new direction finding station based on modern Adcock
antenna system; treatment of effect of variations in antenna spacing
presented in support of author's recommendations for obtaining higher
efficiency in upper frequency ranges of given station.  (Abstract No. 1 -
Author's abstract, Abstract No. 2 - Science or engineering abstract, formal











Ohio State University Research Foundation, Antenna Laboratory, Technical
Report No. 486-16, ASTIA AD-26 872; 15 December 1953.
Source Text
Keyword Text
Report on flush-mounted antennas for direction-finding and ECM.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,










Science, vol. 118, no. 3078, pp. 759-63, 25 December 1953.Source Text
Keyword Text
Radio backscatter experiments employing four basic types of presentation
were made.  The original radar-type intensity vs time recordings were followed
by range-time recordings, which revealed great variability from day to day in
the structure of the line showing the apparent skip-distance change for the
operating frequency as time progressed.  The plan-position indicator revealed
many irregular phenomena and demonstrated difficulties of record
interpretation.  The use of the sweep-frequency technique for obtaining
backscatter records out to long distances represents a new approach and
effectively demonstrates that the reliability of the technique of determining
skip distance by means of backscatter on a single frequency may sometimes







Report of the Radio Research Board with the Report of the Director of
Radio Research for the Year 1953
Title Text
AnonymousAuthor Text
Department of Scientific and Industrial Research, London, 1954.Source Text
Keyword Text
(1) Use of Pulse-Modulated Transmissions:  Pursuing investigations
described in previous reports, experiments using pulse transmissions have
been continued, the direction of arrival being measured by a spaced aerial
system of high accuracy.  Such experiments enable the irregularities in the
ionospheric reflecting surface to be examined, together with the consequent
directional fluctuations associated with each separate ionospheric
propagation-mode.  This information is of importance in understanding the
directional variations observed in the more complex case of continuous wave
transmission when the field exciting a direction finder is often the result of a
number of modes being present simultaneously.  The lateral extent of the
large-scale ionospheric irregularities has been further studied by making
observations on the tilts of the effective reflecting surfaces, the technique
being to make simultaneous directional observations on the same transmitter
at two separated receiving stations.  In this way, the degree of correlation
between the effects at two separated points in the ionosphere can be found.
Reflection points in the F layer separated horizontally by 13, 46 and 106 km
have been used, and the mean correlation coefficients between corresponding
tilts at these distances apart were 0.77, 0.38 and -0.10 respectively.  Thus at
the largest separation, the observed effects may on the average be said to be
independent.  Although the tilts generally occur in random directions, it has
been found that there is present in the F layer a small east-west component
which shows a regular diurnal variation.  This has been found by studying the
hourly mean bearing error on first and second order F layer echoes over a 700
km transmission path in the north-south direction.  The mean bearings are
found to show a tendency to swing from east to west during the day, and this
is consistent with an east-west tilt changing at the rate of about 0.2 degree
per hour.  In a recent series of simultaneous spaced-receiver measurements,
the transmission paths, of lengths 700 and 650 km, were so arranged that the
midpoints were on land and on sea respectively.  In addition to measurements
on the first order (1F) reflections, observations were also made on the second
order (2F) echoes with the object of comparing the effects of the land and sea
midpoints.  It was found that the signals reflected from the land showed larger
rapid fluctuations than those from the sea, indicating that the land behaves as
a more irregular reflector than the sea for these frequencies (5-8 Mc/s).  In
Abstract Text
these experiments, it was also found that for both paths, the total variance of
bearing errors on the 2F reflections was about 12 times that for the 1F
reflections.  This increase could be attributed mainly to the much larger effect
of ionospheric tilts on the 2F reflections.  In addition to the bearing changes
caused by ionospheric tilts, which vary comparatively slowly (periods of the
order of 20 minutes), there are also relatively rapid fluctuations with periods of
the order of seconds.  These are attributable to wave-interference effects
within the narrow cone constituting a "ray," and are present even when a
single magneto-ionic component is observed by itself.  An analysis of these
bearing fluctuations has been made for a single component propagated over a
700 km path by way of the F or the normal E layer, which shows that under
quiet ionospheric conditions they have a root-mean-square value of less than
1 degree at frequencies above 5 Mc/s,  They are markedly increased under
ionospheric-storm or spread-F conditions.  The results suggest that the
irregular ionization in the lower part of the E region, already recognized as a
cause of long-range VHF propagation, could also account for the quiet-
condition HF results described above.  The scale of these irregularities would
be of the order of 500 m.
Direction Finding on Continuous Waves:  When continuous wave signals are
received on a direction finder, an important part of the observed bearing
fluctuations is the result of wave interference between the field components
due to the various ionospheric modes present; that is, between the signals
which have arrived by a variety of routes by way of the ionosphere.  Now,
conventional direction finders usually have dimensions small compared with
the wavelength, but it seemed that wave interference errors would be reduced
if aerial systems of larger aperture could be used which sampled the field at
more widely separated points.  This possibility has been examined
quantitatively making use of the knowledge gained from the work on pulsed
transmissions as a guide to certain of the numerical values required in the
analysis.  The class of direction finder selected for theoretical consideration
was that which operates by the cyclical differential measurement of phase,
the particular case of a single continuously rotating aerial being examined.  A
study was made of the errors produced by the system under conditions
resembling those encountered in practical high frequency direction-finding, the
problem treated being that of two rays incident on the system separated by a
small angle in bearing.  An expression for the root mean square error was
found for the case where the phase difference between the two rays is allowed
to assume all possible values.  Computations based on this formula revealed
the extent of the reduction in error as the system aperture was enlarged.  The
error was compared wherever possible with the corresponding figures for a
narrow aperture Adcock direction finder, for which system the appropriate
formulae were also deduced.  Calculations were also made for a case in
which the weaker of the two rays was allowed to vary in bearing about that of
the more intense ray, the bearing difference between the two being distributed
normally; this gives the model a still closer similarity to practical conditions.
It was concluded that, for this type of system, an aperture of four wavelengths
was sufficient to give a useful reduction in wave interference errors.  A
particular comparison has been made between a cyclical system similar to
the type considered above and a buried-U Adcock direction finder.
Observations were made simultaneously on both instruments on a number of
European transmitters, the frequencies being such that the diameter of the
cyclical system was about one wavelength.  The overall variances were 3.1
deg2 for the cyclical system and 5.6 deg2 for the Adcock.  The improvement
given by the cyclical system though slight, is undoubtedly significant because
of the large numbers of observations involved.  The investigation of the rapid
fluctuations in bearing of high frequency continuous-wave transmitters,
displayed by a cathode-ray direction finder of the U-Adcock type has now
been concluded.  It was found that the auto-correlation function for the
variations in bearing could not be closely represented by any simple function
of time.  It could, however, be approximated by the function R(τ) = exp (- τ/τo),
where τ represents the time interval; the mean value obtained for τo was 0.75
sec.  There was some negative correlation between the value of τo and the
magnitude of the variance in a period of bearing observations.  As a result of
this, if the function is to be used for calculating the reduction in error variance
given by the time averaging, a value of τo of 0.56 sec is believed to be more
appropriate when a series of bearings containing large fluctuations is being






An Investigation of the Direction of Arrival of Radio WavesTitle Text
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University of Illinois, Doctor of Philosophy Thesis requirements; 1954.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal







A New Technique for Investigating the Ionosphere at Low and Very Low
Radio Frequencies
Title Text
Bergman, C. W., Macmillan, R. S. and Pickering, W. H.Author Text
Rocket Exploration of the Upper Atmosphere, Special Supplement (vol. 1) to
the Journal of Atmospheric and Terrestrial Physics, Publisher: Interscience
Publishers, Inc., New York, 1954, pp. 247-255.
Source Text
Keyword Text
A continuous wave phase measuring technique for ionospheric observations
at low and  very low frequency is described.  The essential features of the
system are: (1) a horizontal transmitting antenna near the surface of the
ground, which is resonant at the operating frequency and which transmits no
ground wave in the direction of the receiver; and (2) a receiving station located
within line-of-sight of the transmitter at which the phase of low frequency sky
wave is directly compared with a reference phase transmitted over a very high
frequency link.  Some preliminary results obtained with the system will be







Some Comparative Directional Measurements on Short Radio Waves
Over Different Transmission Paths
Title Text
Bramley,  E. N.Author Text
Proc. I.E.E., vol. 102, no. 4, pp. 544-549, 1954.Source Text
Keyword Text
Observations on first- and second-order F-layer echoes from a pulsed
transmitter at frequencies of 5-8 Mc/s have been made at two direction-finders
separated by 213km.  From a comparison of first-order bearings over the two
paths it has been found that negligible correlation exists between similar
components of the random ionospheric tilts at points separated by 106km.
However, relatively small average tilts over a period of an hour have been found
to occur, and these are correlated over wide areas; they show a regular
diurnal variation.  The mid-points of the two transmission paths lay on land
and on sea respectively, and a comparison of the directional variations
exhibited by the second-order echo showed that the land  behaved as a
rougher reflector than the sea.  The resulting difference in the total variance of
bearings on this echo for the two paths was, however, small, as the deviations
were mainly caused by ionospheric tilts.  (Abstract taken from author's






Some Comparative Directional Measurements on Short Radio Waves
Over Different Transmission Paths
Title Text
Bramley,  E. N.Author Text
Proc. I.E.E., vol. 102, no. 4, pp. 544-549, 1954.Source Text
Keyword Text
Observations on first- and second-order F-layer echoes from a pulsed
transmitter at frequencies of 5-8 Mc/s have been made at two direction-finders
separated by 213km.  From a comparison of first-order bearings over the two
paths it has been found that negligible correlation exists between similar
components of the random ionospheric tilts at points separated by 106km.
However, relatively small average tilts over a period of an hour have been found
to occur, and these are correlated over wide areas; they show a regular
diurnal variation.  The mid-points of the two transmission paths lay on land
and on sea respectively, and a comparison of the directional variations
exhibited by the second-order echo showed that the land  behaved as a
rougher reflector than the sea.  The resulting difference in the total variance of
bearings on this echo for the two paths was, however, small, as the deviations
were mainly caused by ionospheric tilts.  (Abstract taken from author's






Quick-Acting Crossed-Loop M.F. Direction Finders for Airborne UseTitle Text
Edwards, C. P., and Jackson, W. A.Author Text
Royal Aircraft Establishment (British), Technical Note No. Radio 558, ASTIA
No. AD-30 919; January 1954.
Source Text
Keyword Text
The two quick acting direction finder systems described in the paper employ
a special fixed crossed loop ferrite core directional aerial, the output from
which is electronically switched into a single superheterodyne receiver
together with the signal from an omni-directional aerial.  The output from the
receiver, when analyzed and rectified, operates a 360-degree bearing indicator
giving practically instantaneous unidirectional presentation of the direction of
arrival of the received signal.  The main difference between the alternative
systems described is in the method of loop switching and the subsequent
decoding of the  receiver output to operate the 360-degree bearing indicator.
There are certain special components common to both systems and these
are separately described following the introduction, and preceding the detailed
description of the two types of quick acting direction finder.  Having no moving
parts, this type of direction finder can be made smaller and lighter than the
conventional rotating loop equipment and should have special application for
modern high speed aircraft.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published






Rhombic Aerial with Feedback CouplingTitle Text
Frank, J., and Bríza, J.Author Text
Slaboproudý Obzor., vol. 15, no. 7, pp. 315-326; 1954.Source Text
Keyword Text
Power lost in the terminating resistance of a rhombic aerial is 25-50%.  The
efficiency of such a radiating system can be increased to 90-95% by feeding
the unradiated power back to the input of the aerial.  In spite of its advantages
the system has not been investigated adequately and the experimental data
available are few.  The author derives the matching condition for the rhombic
aerial + feedback-coupling line system.  The voltages at the output of the
feedback line and at the input to the aerial must be equal in amplitude and
phase.  This can be achieved by transforming the amplitude and phase of
coupling line output voltage, a perfect transformation being possible at one
frequency only.  The measurements carried out on a model having a ratio of
length of the rhomboid leg to the wavelength of 2·5 at 100 Mc/s, show that
with feedback the field of the main lobe increased by 45%.  Design of the
transforming quadripoles is discussed and the possibility of an automatic
adjustment of the transformers at changing wavelengths is considered.  The
paper is illustrated by numerous theoretical and experimental curves.  (IRE or







Fundamentals of the Exact Theory of Transmission Line Wave FieldsTitle Text
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Locating Storm Centers by Radio Direction-Finding MethodsTitle Text
Nadler, M.Author Text
Slaboproudý Obzor, vol. 15, no. 2, pp. 56-63; 1954.Source Text
Keyword Text
Two systems used in locating the position of atmospheric disturbances are
described and compared.  It is thought that the French-Swiss narrowbeam
direction finding recorder is superior to the British American system (main
station + three instantaneous direction finders), since it (1) provides a
permanent record, (2) works automatically, (3) estimates the intensity of a
storm and (4) gives greater accuracy.  It is suggested that the narrow-beam
system can be improved by synchronizing the recording drums of the main
and auxiliary stations and by transmission of the signals received by the
auxiliary finders, together with appropriate time co-ordinates, to the base
station.  Improvement in the British-American system may be achieved by
transmitting the data received by the auxiliary stations, with synchronizing
and calibrating pulses, to the main station.  35 references are given.  (IRE or







Marine Radio-Navigation OrganizationTitle Text
Schegolev, E. V.Author Text
printed in USSR; 1954.Source Text
Keyword Text
This reference has not been translated.  Portions of it appear to have been
copied from Keen.  (Written for this publication by Southwest Research,
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Report, 14 January 1954, ASTIA No. AD-34 869; 14 January 1954.
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Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English
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 Instruction Book for Direction Finder Set AN/URD-4, Volumes 1 and 2,
NAVSHIPS 91912(A), Department of the Navy, Bureau of Ships, Contracts:
NObsr 52513, NObsr 57098, NObsr 64563, and NObsr 71201, Bendix Radio
Division of Bendix Aviation Corporation, Baltimore, Maryland, 21 January 1954
(with changes dated 27 April 1955 and 23 November 1956).
Source Text
Keyword Text
This instruction book covers the installation, operation, and maintenance of
Direction Finder Set AN/URD-4.  (Abstract taken from opening paragraph,






An Experimental Investigation of Short-Distance Ionospheric
Propagation at Low and Very Low Frequencies
Title Text
Hopkins, H. G., and Reynolds, L. G.Author Text
Proc. IEE, vol. 101, no. 69; January 1954.Source Text
Keyword Text
The properties of the lower portion of the ionosphere have been studied at
selected low and very low frequencies by observations on commercial
continuous-wave transmitters located at distances of about 100 km from the
receiving point.  Attention has, in general been confined to the horizontally-
polarized electric component of the ionospheric wave received by means of a
vertical loop set normal to the plane of propagation.  Using mainly twin-
channel recording equipment, an outline description of which is given, the pick-
up on this loop has been compared in phase and magnitude with that on
another vertical loop arranged in the plane of propagation.  Changes in the
apparent height and conversion coefficient of the reflecting layer have been
studied, mainly at 16 and 70.8 kc/s, in terms of a simple model under both
normal and disturbed conditions.  The data serve generally to confirm the
measurements of other observers, but some discrepancies are discussed.  It
is considered that pulse sounding technique has advantages over the
continuous-wave method for ionosphere measurements in the frequency band
under review, particularly at the higher frequencies.  (Author's abstract, formal






H.F. Direction FindingTitle Text
Smith, S. B., and Hopkins, H. G.Author Text
Wireless Engr., vol. 31, pp. 11-14; January 1954.Source Text
Keyword Text
The causes of errors in hf direction-finding are briefly discussed and numerical
estimates are made of the error-components when pulsed and continuous-
wave transmissions are utilized at frequencies in the region of 8 Mc/s.
Particular attention is devoted to the performance of Adcock cathode-ray
direction finders in the absence of a ground ray; given adequate signal
strength, pulse-operation will normally be at least as accurate as cw
operation.  For a well-maintained instrument of this type, installed on a good
side and manned by a first-class operator, it is concluded that under the most
favorable circumstances for pulse-operation (i.e., when a direct first-order
echo via the E or Es layer can be used), the expected ratio of pulse variance
to cw variance is about one-third for single snap bearings; for bearings
averaged over a few minutes, the expected improvement from pulse operation
is rather less.  These tentative estimates refer to transmission distances from
about 400 to 2000 km.  It is noted that ionospheric conditions do not permit
the whole of this range to be covered at all times by the modes of propagation
mentioned above.  (IRE or IEEE abstract, formal literature, English






Dual-Channel Rotary Joint for 1250 McTitle Text
Votaw, M. J.Author Text




A dual-channel rotary joint has been developed for airborne radar use.  Each
channel operates on the same frequency, 1250 ± 30 Mc.  A two-section
arrangement of chokes provides isolation between channels and electrical
continuity between stationary and rotating sections of the joint.  The VSWR is
less than 1.09 from 1220 to 1280 Mc, the isolation between channels
exceeds 85 db, and the joint meets the mechanical requirements of
Specifications AN-E-19.  (Science or engineering abstract, technical report
including miscellaneous government published material, English
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(WADABIS)
Title Text
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Association:  Illinois University, Urbana Electrical Engineering Research
Lab,Illinois.
Source Text
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AnonymousAuthor Text
Instruction Book for Radio Interference Measuring Set AN/URM-47, Stoddard
Aircraft Radio Company, Hollywood, California, NAVSHIPS 92147, Contract
NObsr-52301, Department of the Navy, Bureau of Ships, 4 February 1954.
Source Text
Keyword Text
This instruction book contains descriptive material, theory of operation, and
instructions for the installation, operation, and maintenance of radio
interference measuring set AN/URM-47.  (Abstract taken from author's scope,






Effective Radio Ground-Conductivity Measurements in the United StatesTitle Text
Kirby, R. S.Author Text
National Bureau of Standards, Circular No. 546; 26 February 1954.Source Text
Keyword Text
Maps are presented showing the results of effective ground-conductivity
measurements made by various broadcasters and consulting engineers
throughout the United States.  The need for such detailed maps has been
indicated by the lack of reliability inherent in the use of general-area
conductivity maps and by studies of the correlation of effective ground-
conductivity measurements with surface soil conditions.  Over 7,000 radials
are shown on the maps, and provisions have been made for entering new
measurements, as the results become available, for possible future
publication.  Due to the complexity of ground-wave propagation over an
inhomogeneous earth, the determination of effective ground conductivity over a
given radial strictly applies only at the frequency at which the measurements
were made.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number










Fernmeldetech. Z., (FTZ) vol. 7, pp. 80-84; February 1954.Source Text
Keyword Text
ABSTRACT NO. 1:  The operation of a simple Adcock-type direction finder
with CRT display is first described and it is shown that any particular ellipse
on the screen can be produced by a wide variety of interfering fields.  In order
to determine unambiguously the separate bearings of two transmitters, the
polar diagram of the aerial is modified to cardioid shape by the inclusion of a
simple vertical aerial.  The contributions of all the elements are summed in a
goniometer and fed to a two-channel amplifier.  ABSTRACT NO. 2:
Description of a system for determining the directions of two interfering
transmitters operating on the same frequency.  The Adcock and vertical-
antenna systems are used in conjunction with a goniometer so that the signal
applied to the Y and X plates of the CRO are the signals received effectively
by aerials with cardioid and figure of eight polar diagrams respectively.  The
two goniometer settings at which the CRO trace reduces to a straight line are
φ1 and φ2 - φ1 - 180 degrees, respectively, where φ1 and φ2 are the bearings
for the two transmitters.  (Abstract No. 1 and 2 - Source of abstract unknown,






Application of Integrator Type Signal IntensifiersTitle Text
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Keyword Text
The operational improvement of direction-finding stations using (a) Mg delay
line, (b) magnetic storage drum, and (c) capacitive storage drum was studied.
 The bearing quality for a given range was improved considerably as a result of
this post-detector integration technique.  (Science or engineering abstract,







Ferrite Cored AntennaeTitle Text
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This paper is intended to give a brief report of the progress to date in the
development of ferrite cored antennae for broadcast band use.  It covers the
effect on sensitivity of various design parameters such as length, diameter,
winding types and core materials.  It includes a brief comparison of ferrite
cored and air cored antennae.  Until the advent of the ferrite cored antenna,
the usual built-in antenna for broadcast receivers (540-1600 kc) consisted of a
large flat coil of wire usually oval in shape and mounted on one of the flat
surfaces of the radio cabinet.  Since the coil was air cored the factors
controlling sensitivity were number of turns, coil area, and Q.  These three
factors were in turn limited by the minimum capacity of the tuning capacitor,
the cabinet size, and the proximity of the antenna to the metal parts of the
receiver.  With the customers demanding smaller and more compact sets it
became more and more difficult to find a place where a large area coil could
be mounted far enough away from the chassis to give good sensitivity.  A
need was felt for a smaller more compact antenna with equivalent cost and
performance to the air cored loop.  It was felt that this could be met with an
antenna with a ferromagnetic core.  The idea of using a high permeability
material for an antenna core to increase the effective area of the antenna is
not new.  As early as September, 1939, W.J. Polydoroff filed a patent
(2,266,262) for an antenna with a core of powdered iron.  In November 1940,
Kihn, Harvey and O'Neill issued a report on "Loop Antennae with
Ferromagnetic Cores."  These early experiments all involved the use of a
ferromagnetic core of finely divided iron pressed in a binder.  These antennae
did improve the performance of a smaller antenna, but the mass of material
necessary to obtain this improvement made the cost prohibitive.  A higher
permeability, lower loss material was needed and was found in the ferrites.
The materials now known as ferrites are a comparatively new development in
the field of magnetic core materials.  They are high permeability, low loss
cores developed about 1946 and now manufactured by several companies in
the U.S.A.  The ferrites are spinal crystals of the general formula M (Fe2 04)
where M is an divalent metal or mixture of divalent metals.  The most
common ferrites in use today are nickel-zinc and manganese-zinc.  The
magnetic properties, which vary from hard to soft, of the finished product are
determined by the chemical formula, completeness of crystallization, density
Abstract Text
and crystal size.  The latter three are affected by the forming or pressing
operation and the firing cycle.  Physically, the material is very hard and the
brittle, similar to ceramics in properties.  The theory of operation of a ferrite
antenna is the same as that of any other type antenna.  The object, of
course, is to have the highest possible R.F. voltage induced in the antenna
winding.  The voltage induced then is the number of turns times the derivative
of the enclosed flux with respect to time.  In a tuned circuit this voltage is
multiplied by the Q of the tune circuit.  The main factors then which determine
the effectiveness of a loop antenna are 1; the number of turns, 2; the amount
of flux linked by those turns and 3; the tuned circuit Q.  Anything which can
increase any of these factors without decreasing either of the other two will
increase the pickup of the antenna.  The ferrite antenna operates mainly by
increasing the flux linkages by means of the high permeability of the core.
Since the material is low in losses it can be used to increase the Q of the
circuit, but this is limited in practical usage as will be seen later.  (Author's






A Three-Channel Matched Radio Frequency Amplifier for Radio
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A three channel phase-and-gain matched radio frequency amplifier is
described which incorporates a single stage of variable tuned radio frequency
amplification per channel.  The tuning condensers are matched, or tracked, at
51 points by means of small trimming condensers.  Some of the other
features are broad-band input circuits which provide nearly constant
transmission line termination and also excellent phase-and-gain match over a
wide range of frequencies, good overall phase-and-gain match stability, low
spurious response, and provision for switching the sense channel to direction
finding operation in case of failure of one of the direction finding channels.
Data are presented to show the performance of various features of the unit,
including curves which show the phase-and-gain alignment immediately after
alignment and after "aging" of the amplifier.  (Author's abstract, technical
report including miscellaneous government published material, English
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Association:  Illinois Univ Urbana Electrical Engineering Research Lab, Illinois.
Source Text
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General Electric Company, Schenectady, New York, Final Report; Contract
No. DA 36-039-sc-15380, ASTIA No. AD-26 837; 4 March 1954.
Source Text
Keyword Text
The development of Direction Finder Set AN/TRD-8(XE-1) is described in this
report.  This radio direction finder system measures the bearing of radio
signals in the frequency range of 1.5 to 11 megacycles.  While the
instrumental error  of the system is only approximately ±… degree, the overall
bearing accuracy including transmission effects is in the order of ±1 degree.
In general, the bearing accuracy is considered superior to that of other
systems, such as the Adcock Direction Finder.  Operation of the system is
based on Doppler's Principle.  The relative phase of the signals induced in
each antenna of the circular array is determined by the direction of arrival of
the signal.  A mechanical scanning switch capacitively couples the signals
from adjacent antennas and combines them in succession to produce a
frequency modulated signal.  The phase of the modulation envelope of this
signal is measured to determine the bearing of the radio signal.  Analytical
studies made to determine the effect on system operation of the following
factors are discussed:  (1) Site obstacles and mutual coupling between
antennas. (2) Antenna scanning method. (3) Application of Arguimbau* FM
broadcast techniques to reduction of bearing errors due to multi-path
reception. Design features of the electronic components which receive the
output signal from the scanning switch and detect the phase of the frequency
modulation signal are discussed.  These components include a
communications receiver which converts the signal frequency to 455
kilocycles and amplifies it, a series of limiters to remove the amplitude
modulation, and a Foster-Seeley discriminator circuit.  The resultant low
frequency signal is amplified, filtered and applied to a model BC-1338 Bearing
Indicator.  This compares the phase of the low frequency bearing signal with a
reference signal of constant phase and displays the bearing as a propeller-
shaped pattern on a cathode ray tube.  System performance tests show that
the sensitivity ranges from ¼ microvolt per meter at 8 megacycles, to 1
microvolt per meter at 2 megacycles.  Multiple bearing tests consisting of 500
bearings on 150 transmitters show that 70% of the bearings are accurate to
±1½ degrees.  [*John Granlund, "Interference in Frequency Modulation
Reception," a thesis submitted for the degree of Doctor of Science,
Massachusetts Institute of Technology (1950)] (Written for this publication by
Southwest Research, technical report including miscellaneous government
Abstract Text





An Automatic Bearing IndicatorTitle Text
Shuttlewood, G. D.Author Text
Royal Aircraft Establishment (British), Technical Note No. RAD.563; CRB
Reference No. 54/1360; ASTIA No. AD-36 220; March 1954.
Source Text
Keyword Text
A method is described for the automatic transmission of aircraft bearings from
a remote DF station to a display unit in an Air Traffic Control Center.  The
bearing information is contained in the relative phase of two low-frequency
voltages which are impressed as phase modulation upon separate carriers for
transmission over ordinary telephone lines.  Simultaneous speech facilities
are provided over the same lines by suitable filters with imperceptible loss of
intelligibility.  The system is also directly applicable without the intervention of
the synchro to those types of automatic DF systems in which the bearing
information originates in the form of the relative phase angle between two low-
frequency output currents or voltages. (Written for this publication by
Southwest Research, technical report including miscellaneous government






Effects on U-Boat  Performance  of  Intelligence  from  Decryption of
Allied  Communication
Title Text
Behrens, Carl E.Author Text
Technical Report:  Report 0EG-STUDY-533, 24 pages; April, 1954.  Center for
Naval Analyses Arlington Va; Office of the Chief of Operations (Navy),
Operations Evaluation Group., Washington, D.C.
Source Text
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Keyword Text
Examination of the War Diary of the German ComSubs has made it possible
to estimate  the character and extent of intelligence obtained by the
decryption of Allied radio  messages pertaining to convoy operations in the
North Atlantic during World War II, and  to determine the effect of such
intelligence on the capability of the U-Boats to contact  convoys and sink
ships. It is estimated that the availability of timely usable decryption
intelligence increased the contact rate twofold over that which they would
have obtained  without it; probably over 60 sinkings in excess of the expected
number if they had been  deprived of decryption intelligence. These
calculations help in estimating a valid measure  of the effectiveness of current
and future submarines in anti-convoy operations when  decryption intelligence






Multisignal UHF Direction FinderTitle Text
Furlow, W. M., Benkley, F. G., et al.Author Text
Melpar, Incorporated, Alexandria, Virginia, Interim engineering report nos. 14-
29, 14 July 1952 to 30 April 1954, Contract No. AF 30(120)442, ASTIA 3819
(serial).  Reports with this title include:
  Interim engineering rept. no. 14, 14 July-13 Aug 52, AD-3819
  Interim engineering rept. no. 15, 1-31 Jan 53, AD-9734
  Interim engineering rept. no. 16, 1-28 Feb 53, AD-11 788
  Interim engineering rept. no. 17, 1-31 Mar 53, AD-11 787
  Interim engineering rept. no. 18, 1-30 Aug 53, AD-15 526
  Interim engineering rept. no. 19, 1-31 May 53, AD-15 525
  Interim engineering rept. no. 20, 1-30 June 53, AD-17 510
  Interim engineering rept. no. 21, 1-31 July 53, AD-21 771
  Interim engineering rept. no. 22, 1-31 Aug 53, AD-21 770
  Interim engineering rept. no. 23, 1-30 Sept 53, AD-21 768
  Interim engineering rept. no. 24, 1-31 Oct 53, AD-54 491
  Interim engineering rept. no. 25, 1-30 Nov 53, AD-26 586
  Interim engineering rept. no. 26, 1-31 Dec 53, AD-33 122
  Interim engineering rept. no. 27, 1-31 Jan 54, AD-27 785
  Interim engineering rept. no. 28, 1-28 Feb 54, AD-29 216
  Interim engineering rept. no. 29, 1-31 Mar 54, AD-51 021
  Final engineering rept. 14 June 51-30 Apr 54, AD-44 188
Source Text
Keyword Text
Where Abstracts are available pertaining to the above listing, they will be
included, according to their chronology, in this collection.  (Science or
engineering abstract, technical report including miscellaneous government
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Sweep Frequency Backscatter--Some Observations and DeductionsTitle Text
Silberstein, RichardAuthor Text
Trans. I.R.E., vol. AP-2, no. 2, pp. 56-63, April 1954.Source Text
Keyword Text
Sweep frequency backscatter records have proved to be of great value in
identifying the sources of backscatter seen on a fixed frequency by
demonstrating the development of the echo as frequency and range increase.
The most commonly observed scatter is ground scatter propagated via the F2
layer, but it is also evident that the other layers propagate ground scatter and
that scatter from the distant E region may at times be important.  In one
group of observations, over an 1,150-km path on three undisturbed days, the
values of F2-layer maximum usable frequency scaled from midpoint vertical-
incidence ionospheric records and those determined by backscatter delay
assuming ground scatter agreed almost within experimental error.  In another
three-day group characterized by a low-latitude ionospheric disturbance with
low geomagnetic K indexes but considerable sporadic E activity, values of
muf determined from scatter were much too high under the ground-scatter
assumption, errors of about 30% being not uncommon.  (Abstract source






Mutual Coupling of Loops Lying on the GroundTitle Text
Wait, J. R.Author Text
Geophysics, vol. 19; April 1954.Source Text
Keyword Text
The theory of a method to measure electrical ground constants by mutual
coupling of loops is outlined.  Curves are given in parametric form showing the
dependence of the mutual impedance on conductivity, dielectric constants,
frequency and separation.  An expression is derived in the appendix for the
field of a circular wire loop laid on a homogeneous conducting ground.
(Source of abstract unknown, formal literature, English language/USA






Modification Kit for Instantaneous Direction Finder DisplayTitle Text
AnonymousAuthor Text
Bendix Radio Division, Bendix Aviation Corporation, Baltimore, Maryland,
Final Report, Contract No. AF 30(602)208, ASTIA No. AD-49 981; May 1954.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







New Design of Radio Direction Finder for Locating ThunderstormsTitle Text
Horner, F.Author Text
Met. Mag., vol. 83, pp. 137-138; May 1954.Source Text
Keyword Text
Description of the main features of a twin-channel crdf instrument operating at
frequencies of about 10 kc and suitable for mobile and tropical use.  Its
performance is similar to that of earlier designs, but simplification has been
achieved by restricting the frequency range and using straight receivers.  An
automatic selector is incorporated for coordinating observations from several
stations.  (Science or engineering abstract, trade journal, English






Antenna for Ground Wave RadarTitle Text
Murphy, Edward J., Winter, Charles F, and Gorr, Benjamin bAuthor Text
Electronics Research Directorate, Air Force Cambridge Research Center, Air
Research and Development Command, AFCRC Technical Report 54-7, DDC
No. AD 47 376, May 1954.
Source Text
Keyword Text
Beamwidths of 9 degrees in azimuth and 7 degrees in elevation are realized
with a wideband array of eight vertically polarized half-rhombic antennas
designed for the frequency range from 15 to 25 Mcps.  Phasing lines permit
steering the beam ±15 degrees.  The theoretical patterns of a single half-
rhombic (inverted V) above ground and the theoretical patterns of  the 8-
element half-rhombic array are compared.  In addition to the evaluation of
actual field measurements on the completed antenna, this report discusses
the results achieved with scale models designed and tested at scale
frequencies preliminary to construction of the full-size antenna.  These include
pattern measurements on a 1/50-scale array, impedance measurements on
single 1/50- and 1/3-scale models, vertical coverage on a 1/150-scale model,
and transmission line measurements on a 1/10-scale model.  (Abstract
source unknown, technical report including miscellaneous government






Development of a VHF Directional Localizer:  Part ITitle Text
Watts, C. B., Taggart, S. E., and Voyles, K. E.Author Text
(Voyles, K.E., Monitor:  Part II.).  Civil Aeronautics Administration, Technical
Development and Evaluation Center, Indianapolis, Indiana, Report No. CAA
TDR 183.  See also Department of Commerce PB132707; May 1954.
Source Text
Keyword Text
This 45 page report was prepared for the Air Navigation Development Board
under Project 9.1.  Information pertaining to directive antennas, direction-
finding and radiation patterns is contained therein.  (Written for this
publication by Southwest Research, technical report including miscellaneous
government published material, English language/USA abstract, document






Filter Band Pass, F-226(XW-1)/GTitle Text
AnonymousAuthor Text
Andersen Laboratories, Incorporated, West Hartford, Connecticut, Final
Report, Contract No. AF 30(120)436, ASTIA No. AD-71244; 7 June 1954.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction of Arrival of Radio WavesTitle Text
AnonymousAuthor Text
Electrical Engineering Research Laboratory, University of Illinois, Urbana,
Illinois, Report No. DF 30, Contract No. N6-ori-7115, T.O. 15, ASTIA No. AD-
37 329; 30 June 1954.
Source Text
Keyword Text
Summary Statement of Progress on the Several Projects:  (1) "Direction of
Arrival on Waves," - E.C. Hayden, E.J. Dunn, R.S. Smith; (2) Matched-
Channel Amplifier Problems," - H.D. Webb, T.R. O'Meara; (3) "Application of
Probability Theory and Statistical Inference to the Radio Direction Finding
Problem," - A.D. Bailey, R.L. Sydnor; (4) "Aircraft RDF and Homing
Systems," - N. Yaru, D.E. Royal; (5) "Application of Ionospheric Cross-
Modulation in Radio Direction Finding," - J.M. Anderson.  (Written for this
publication by Southwest Research, technical report including miscellaneous







Final Engineering Report on Multisignal UHF Direction FinderTitle Text
AnonymousAuthor Text
Melpar, Inc., Alexandria, Virginia, 24 June 1954.Source Text
Keyword Text
A multisignal UHF direction finder of the Wullenweber type was successfully
designed, built, and tested.  This work included design and construction of
supporting structures, a non-contacting commutator, an impedance
transformation type of coupler, a delay and attenuation network, and an
indicator for visual presentation of the desired directional information.  Results
showed successful operation over a frequency range from 160 to 500 mc
minimum with a bearing error of ±1½ degrees maximum, and a beam width of
6 degrees at the optimized frequency of 340 mc.  Full information as to
methods of design and construction, both theoretical and practical, are
included along with full test results.  (Author's abstract, technical report,






V.H.F. Direction-Finding AerialsTitle Text
Kohler, A.Author Text
Funk u. Ton, vol. 8, no. 6, pp. 295-302; June 1954.Source Text
Keyword Text
ABSTRACT NO. 1:  After a brief discussion of the most suitable methods of
direction finding on vhf, three groups of directional aerial arrays for the bands
40-80, 80-160 and 160-300 Mc/s are described in detail.  The aerials consists
of two wideband dipoles arranged in V-shaped pairs with corresponding
reflectors.  They can be switched by a relay in and out of phase for
determination of a signal maximum and minimum.  The aerials are mounted
30º off the vertical to accept signals of both polarization modes.  An analysis
of the directivity diagram and bandwidth of the array is given, and numerous
polar diagrams for varying spacings of both dipoles and of dipole-reflector are
reproduced and interpreted.   ABSTRACT NO. 2:  The characteristics are
given of an aerial system consisting of pairs of double-V wide-band dipoles
and reflectors mounted at an angle to the vertical at the diagonally opposite
corners of a rectangular frame.  The u.s.w. frequency band is covered by three
such systems with frequency ranges 40-80, 80-160 and 160-300 Mc/s.
Bearing errors, system bandwidth and aerial coupling are discussed.  (IRE or
IEEE abstract, formal literature, German language/abstract, document not






Development of Low Frequency Underwater Sound EquipmentTitle Text
Mills, R. L.Author Text
Technical Report:  38 pages; June, 1954.  Author's Association:  Magnolia
Petroleum CO Dallas Texas.
Source Text
underwater sound equipment, acoustic impedance,
direction finding, intensity, low  frequency,
measurement, underwater sound, NTISDODXD
Keyword Text





Re-Radiation from Resonant Ship's AerialsTitle Text
Moon, J. H.Author Text
Marconi Rev., vol. 17, no. 113, pp. 61-63; 2nd Quarter 1954.Source Text
Keyword Text
Experiments show that it is not always necessary to isolate other aerials on
board when operating the D/F.  An indication is given of the distances at
which various types of aerial may be used at the same time as the direction
finder without impairing its accuracy.  (Source of abstract unknown, formal






Aircraft Radio Direction Finding and Homing Systems in the 40-100 mc
Range
Title Text
Royal, D. and Yaru, N.Author Text
Technical Report:  65 pages; June, 1954.  Author's Association:  Illinois Univ,
Urbana Electrical Engineering Research Lab, Illinois.
Source Text
direction finding, homing devices, radio equipment,
attack bombers, design, NTISDODXD
Keyword Text





New Configuration of Non-Resonant Type AntennaTitle Text
Sprague, R. M.Author Text
Andrew Alford, Consulting Engineers, Boston, Mass., Final Report, Contract
No. DA-36-039 SC-42569, ASTIA No. AD-49369; 30 June 1954.
Source Text
Keyword Text
The purpose of the work under this contract is to determine the advantages of
several configurations of rhombic antennas suggested by the Coles Signal
Laboratory, and to inquire into other possible configurations.  Standard
rhombic antennas are usually constructed with all four sides in the same
plane.  The apex angle is determined from the wire lengths, on the basis of a
compromise between (a) the direction of the major lobes of each of the four
wires, on one hand, and (b) the phase of the radiations from the back pair as
compared with the phase of the front pair on the other hand.  In some
installations, the apex angle is chosen to be optimum for the direction of the
major lobes, while optimum phase is obtained by inserting the proper phase
delay at the two corners of the rhombic.  Under such conditions a slightly
higher gain is obtained at the design frequency, and improved operation
results over a fairly narrow band.  In other installations two or even three wires
are used per leg, with the wires diverging from zero separation at the front and
back apexes to a separation of say 10 feet at the corners.  The purpose of
such a configuration is an attempt to maintain the characteristic impedance of
the antenna constant along its length, thereby minimizing undesired
reflections.  The wire separation however, is normally small compared to the
other dimensions of the antenna, so that the four legs of the rhombic are
essentially in the same plane insofar as the effect on the radiation pattern is
concerned.  It was suggested that a greater separation of the two wires in
each leg might have a beneficial effect, not only on the input impedance and
radiation resistance, but also on the antenna patterns.  The present report
deals with these configurations.  This final report deals first with the antenna
configurations discussed in the first semi-annual report.  The results therein
described are reviewed, and patterns of several configurations were recorded.
A further study of undesired vertically polarized radiation has now been
completed, and a direct comparison of vertically and horizontally polarized
radiation is made.  This comparison is available for the 3.2 leg wavelength
rhombic over a two to one frequency band, for both the azimuth and vertical
cuts of the radiated field.  This report also reviews the antenna configurations
discussed in the second semi-annual report.  Those configurations consisted
essentially of a two pole inclined rhombic with the feed and load apexes at
ground level and side apexes elevated.  A similar configuration, using only
Abstract Text
one pole for support is discussed in this report.  The antenna consists
essentially of two inclined vees, placed apex to apex, with the bisector of
each vee in the same vertical plane.  Their apexes are supported a distance
above ground on a single pole, with their open ends terminated near ground
level.  The separated ends of one of the vees, say the nearest, are fed in
phase opposition by means of suitable nonradiating transmission lines in
conjunction with baluns.  The separated ends of the farthest vee arc
terminated in two power dissipating elements.  The configuration discussed in
the first half of this report shows no striking improvement over older types of
antennas.  On the other hand, the configuration discussed in the latter part of
this report shows promise of being a step forward in the development of
communication antennas.  We believe this antenna should be given serious
consideration and should be studied further in detail on lower frequency
models.  (Author's abstract, technical report including miscellaneous






Analysis of the Overstation Behavior of Aircraft ADF SystemsTitle Text
Ward, H. H.Author Text
Aircraft Radiation Systems Laboratory, Stanford Research Institute,
California, Technical Report No. 40, Contract AF 19(604)266, ASTIA No. AD-
40 183; June 1954.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Antennas for Airborne ADF SystemsTitle Text
Bolljahn, J. T.Author Text
Stanford Research Institute, Stanford, California.  See Department of
Commerce PB134579, ASTIA No. AD-42253; July 1954.
Source Text
Keyword Text
This report presents the results of a study of the antenna requirements of the
AN/ARN-6 Automatic Direction Finder (ADF) system and of antenna types of
antenna design techniques that may be used with this system.  Basic
information on antenna requirements has been gathered by measuring the
receiver sensitivity as a function of sense-antenna sensitivity, both for ADF
operation and for station identification.  Contract AF 33(616)-83, Final report.
SRI Proj. 606, Task II.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






A New Type of Interferometer for Use in Radio AstronomyTitle Text
Brown, R. Hanbury and Twiss, R. Q.Author Text
Phil. Mag., Series 7, vol. 45, no. 366, pp. 663-682, July 1954.Source Text
Keyword Text
A new type of interferometer for measuring the diameter of discrete radio
sources is described and its mathematical theory is given.  The principle of
the instrument is based upon the correlation between the rectified outputs of
two independent receivers at each end of a baseline, and it is shown that the
cross-correlation coefficient between these outputs is proportional to the
square of the amplitude of the Fourier transform of the intensity distribution
across the source.  The analysis shows that it should be possible to operate
the new instrument with extremely long baselines and that it should be
almost unaffected by ionospheric irregularities.  (Abstract source unknown,






Feasibility Study of H-F Airborne Direction FindingTitle Text
Carter, P. S.Author Text
Stanford Research Institute, Stanford, California, Interim engineering report
no. 1 - SRI Project 606, Task IV, Contract No. AF 33(616)-83, ASTIA No. AD-
57 084; July 1954.
Source Text
Keyword Text
This report presents considerations of the feasibility of radio direction finding
from aircraft, in the hf frequency band (2-24 Mc).  The antenna proposed for
this application is a wing-mounted H-Adcock.  Model radiation patterns of this
antenna mounted on a 1/43-scale C-54 aircraft were measured, and on the
basis of these patterns the operating frequency range for accurate direction
finding on the full-scale C-54 is shown to be restricted to a band from 2 Mc to
about 12 Mc.  The elements of a full-scale Adcock mounted on a mockup
section of the C-54 wing were equalized to obtain satisfactory antenna
patterns.  The system sensitivity of a direction finder employing the proposed
antenna was calculated, and the effect of various factors such as atmospheric
noise and ionosphere fluctuations was analyzed.  The upper operating
frequency of the airborne direction finder being limited, the distance range of
the direction finder is correspondingly restricted.  These range limitations
were studied using standard propagation data.  On the basis of the feasibility
studies, basic D/F designs are proposed.  The problems involved in the
construction of the system are illustrated and discussed.  (Author's abstract,
technical report including miscellaneous government published material,






An Apparatus for the Detection of Weak Ionospheric EchoesTitle Text
Gnanalingam, S.Author Text
Proc. I.E.E., vol. 101, part III, no. 72, pp. 243-8, July 1954.Source Text
Keyword Text
An apparatus is described with which weak ionospheric echoes can be
detected and their heights measured; it makes use of frequency modulation
and coherent integration.  With a transmitted power of 250 watts and an
output bandwidth of 1 c/s the apparatus makes possible the detection of
echoes corresponding to a reflection coefficient of 3 x 10-5 (attenuation of 10
nepers).  It is pointed out that the principle might be of use in the design of
sensitive radar equipment.  (Abstract source unknown, formal literature,






The Ferrite Aerial in the Broadcast ReceiverTitle Text
Mennerich, W.Author Text
Elektrotech. z. (etz) a, vol. 75, pp. 466-8, 11 July 1954.Source Text
Keyword Text
Formulae are given for the effective height, the inductance and the Q-factor;
curves are shown for the Q-factor, some polar diagrams of ferrite and
capacitive aerials in combination, and for the minimum field strength required
to give a 20 : 1 ratio of signal to thermal noise voltage.  (Abstract by F. F.






Basic Ground-Wave Propagation Characteristics in the Frequency Band
50-800 Mc/s
Title Text
Saxton, J. A.Author Text
Proc. IEE, Part III, vol. 101, pp. 211-214; July 1954.Source Text
Keyword Text
The relation between existing experimental data on transmission at vhf, at
distances such that variations in atmospheric refractive index are of little
significance, and fundamental propagation theory are discussed.  An
empirical correction for the difference between the field strengths observed
over irregular terrain and theoretical values is given, and basic ground-wave
characteristics for the frequency band 50-800 Mc/s are suggested which
should be applicable except in very mountainous country or in densely built-
up areas.  Over this frequency band, and for distances inside the normal
horizon, it appears that there is very little variation of median field strength
with frequency for a given effective radiated power.  (Author's abstract, formal







A Rotating Interferometer for the Measurement of the Direction of Arrival
of Short Radio Waves
Title Text
Whale, H. A.Author Text
 Proc. Phys. Soc., vol. 67B, no. 7, pp. 553-62, July 1954.Source Text
Keyword Text
A method of measuring the bearing angles and the angles of elevation of
incoming radio waves is described.  In this method two aerials are used, one
of which moves in a circular path several wavelengths in diameter.  The
phases of the radio signals from the two aerials are compared in a system
which does not depend on their relative amplitudes and it is shown that this
method enables measurements to be made even when there is considerable
differential fading between the two aerials.  Some experimental records are
given yielding the angles of arrival of radio waves.  (Abstract source unknown,






Derivation of a Practical Approximation Formula for the Inherent Error
in a 6-Mast Adcock Array
Title Text
Ziehm, G.Author Text
Telefunken Ztg., vol. 27, pp. 97-103; July 1954.Source Text
Keyword Text
The "inherent" error is the error due to the finite number of antennas in the
array.  For angles of incidence O<aE<30 degrees, the maximum error occurs
at aE = 15 degrees and is given approximately by 60 degrees.  Js(K)/J1(K)
when Js(K)/J1(K)≤0.2, where K = bπλ and b = distance between opposite
masts.  A graph shows the maximum error for b = 12 m and b = 8 m, at
frequencies between 10 and 25 mc.  With a 12-m base, but not with an 8-m
base, calculation shows that sense determination becomes impossible at a
frequency of about 19 mc; this was verified experimentally.  (Source of







Rawin Set AN/GMD-1ATitle Text
AnonymousAuthor Text
U.S. Department of the Army, Technical Manual 11-271A, USAF Technical
Order No. TO16-30 GMD1-5; August 1954.
Source Text
Keyword Text
Rawin Set AN/GMD-1A is a transportable radio direction finder.  It is designed
to track a balloon-borne radiosonde transmitter automatically.  The rawin set,
a meteorological recorder, and a radiosonde transmitter constitute a
rawinsonde system.  The rawinsonde system is used to make atmospheric
soundings.  This is accomplished by measuring wind speed, wind direction,
pressure, temperature, and humidity throughout the vertical extent of the
sounding.  These measurements are used for the analysis and forecasting of
weather conditions, the guidance and planning of the navigation of aircraft,
and the preparation of ballistic corrections for the effect of the atmosphere on
the trajectory of projectiles, missiles, and rockets.  (Author's abstract,
technical report including miscellaneous government published material,






The Horizontal Electric Dipole in a Conducting Half-SpaceTitle Text
Banos, A., and Wesley, J. P.Author Text
Part II, University of California, Marine Physical Laboratory of the Scripps
Institution of Oceanography and Institute of Geophysics, Sponsored by
Bureau of Ships, Contract NObsr-43356, NE-120021; August 1954.
Source Text
Keyword Text
This report, Part II, constitutes the culmination of a research study which was
described initially in a paper of the same title, Part I, and provides a further
account of the mathematical theory involved in the determination of the
embedded in a conducting half-space.  In particular, a detailed account is
given of the computations involved for points of observation in the non-
conducting medium when the depth of the source and the height of the point
of observation are small in comparison with the horizontal range.  The first
part of this report is concerned mainly with the general evaluation of the
fundamental integrals for both media by the double saddle point method of
integration developed earlier, and salient feature of the present analysis is the
fact that the new asymptotic expansions are term-wide differentiable to any
order with respect to three essential parameters; horizontal range, depth (or
height) of dipole source, and height (or depth) of the point of observation.  The
remainder of the report is concerned with the application of the new
asymptotic expansions to the evaluation of the Cartesian components of the
Hertzian vector and of the cylindrical components of the electromagnetic field
vectors for points of observation in the non-conducting medium.  Simplified
approximations in which numerical substitutions can be readily made are
presented for three distinct ranges corresponding to the asymptotic, the
intermediate, and the near field; and, in each case, a detailed account is
given of the power flow in the field.  In addition, there is presented for points of
observation in the non-conducting medium, an approximation valid down to
zero horizontal range.  Numerical results are given in a manner similar to the
numerical example presented in Part I.  (Author's abstract, technical report
including miscellaneous government published material, English







The Extension of Sommerfield's Formula for the Propagation of Radio
Waves over a Flat Earth, to Different Conductivities of the Soil
Title Text
Bremmer, H.Author Text
Physica, vol. 20, pp. 441-460; August 1954.Source Text
Keyword Text
The influence of non-homogeneous soil conditions on the propagation of radio
waves over a flat earth can be investigated with the aid of an integral equation
based on Green's theorem.  This equation applies to all types of distributions
(also continuous) of the conductivity and of the permittivity of the earth; it is
essentially identical with the integral equation considered by Hufford for the
propagation over irregular terrain.  The special solution for two adjacent
regions of homogeneous electrical constants can be treated numerically with
the aid of two different expansions for the field near the separating boundary
and for the field far beyond this boundary; the rigorous solution of the integral
equation proves to be identical with the corresponding expression derived in a
very different way by Clemmow.  The solution for three adjacent homogeneous
regions can be obtained by solving the general integral equation by a similar







Ray-Path Characteristics in the IonosphereTitle Text
Millington, G.Author Text
Proc. IEE, Part B, vol. 101, pp. 193-197; August 1954.Source Text
Keyword Text
This paper is essentially a simplification and extension of an earlier paper by
the author, which dealt with the ray treatment of wave propagation in a
horizontally stratified ionosphere above a plane earth in the presence of a
magnetic field that is constant in strength and direction.  A further study of
the problem has shown that, by the use of a new parameter, the analysis in
Reference 1 can be improved.  Some of the well-known results of magneto-
ionic theory receive a specially simple explanation.  The remarkable
phenomenon described by Poeverlein for propagation in the magnetic
meridian plane follows as a natural outcome of the argument, while the
direction-finding problem of Alpert and Elghozi can be embraced in a limit
theorem in which calculations are freed from small differences.  The
modification produced by the magnetic field in the amount of non-deviative
absorption also takes a form that is convenient for computation.  (Author's







UHF Radio Direction Finder AntennaTitle Text
Skaperdas, D.Author Text
Balco Research Laboratories, Newark, New Jersey, Monthly Report No. 1,
Contract AF 30(602)1186, ASTIA No. AD-55 242; 20 August 1954.
Source Text
Keyword Text
The preliminary design of Balco's proposed antenna system is based on the
following two considerations:  (1) the relative received signal level yielded by a
source at the point of aircraft contact (10,000-foot elevation at a distance of 70
miles) for our system should be approximately equal to that for the height
diversity system.  (2) the relative received signal level yielded by a
transmitting source at the first null point should be equal to that yielded by
the identical source at the point of contact.  It must be remembered that the
relative received signal level varies inversely with distance and that the
distance from the first null point (for a transmitting source 10,000 high) is only
about half that from the point of contact.  Consequently for signals from an
identical transmitting source (i.e., an incoming aircraft), the antenna response
at the null point need be only half that at the point of contact for the relative
received signal levels to be equal. (Written for this publication by Southwest
Research, technical report including miscellaneous government published






Dual-Channel Rotary Joint for 3300 McTitle Text
Votaw, M. J.Author Text




A dual-channel rotary joint with 7/8-in. coaxial line fittings has been developed
for an airborne S-band antenna.  A Teflon-filled coaxial line is carried inside
the inner conductor of an air-filled line.  Mechanical arrangement of the joint is
designed to fit a particular antenna pedestal and to withstand the vibration and
corrosion specifications of AN-E-19.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Study of Ionospheric Winds; Scientific Report No. 2Title Text
Yerg, D. G.Author Text




A simplified correlation method has been developed for the evaluation of
ionospheric winds from radio fading records.  The method involves only six
values of the correlation coefficient and is shown to be approximately
equivalent to the longer procedure requiring graphs of the auto-correlation and
cross-correlation functions.  The method also allows for the assumption of an
ellipse for the correlation contours in the horizontal planes.  The drift velocity,
fading velocity, and characteristic velocity are evaluated for this theory
extended to include elliptical contours.  The physical origins and implications
of the derived velocities are studied.  It is shown that the application of the
correlation method requires that the interference pattern be unchanging and
drifting in the direction of the wind with twice the speed of the wind.  The
correlation ellipse is representative of the shape and orientation of the
interference pattern only if the random fluctuations are independent of
direction.  Preliminary data suggest that the random fluctuations are
associated with a possible geomagnetic or geographic control and are not
isotropic.  Data also indicate that it is not possible to determine the validity of
the method of similar fades by visual inspection of the records.  Turbulence
was an important factor in all the fading records obtained.  (Author's abstract,
technical report including miscellaneous government published material,






Analysis and Implications of High Frequency Radio Direction Finder
Bearing Studies
Title Text
Bailey, Albert D.Author Text
University of Illinois, Urbana, Illinois, Technical Report No. 20, Contract N6-ori-
71, Task XV, 1 September 1954.
Source Text
Keyword Text
A theoretical and experimental investigation was made of the direction of
arrival of high frequency radio waves.  Emphasis was placed upon the
application of probability theory and statistics to known and proposed
methods for improving the accuracy of the measurement of the direction of the
wave source and decreasing the time required for such measurement.  Means
for reduction of the wave interference error was a specific goal.  Wave
interference error due to multi-path propagation is a significant contributor to
the total standard deviation of the indicated bearing.  It was shown from
theoretical considerations that provided the probability distribution for the time
phase of each of several interfering rays is uniform, the long-time mean error
due to wave interference approaches zero.  Also assuming that the wave
polarization is random, the corresponding long-time mean error due to
polarization approaches zero.  In order to investigate and experimentally verify
the theoretical implications, an electronic bearing data computer and recorder
was engineered.  The computer-recorder samples the directional information
data from a twin-channel cathode-ray type direction finder twenty-five times
per second, computes the indicated bearing, and records the bearing and the
signal amplitude on 35 millimeter film.  Experimental studies were made of
the indicated bearings during those times of the day and year when wave
interference effects would be most likely.  Observations were made at Savoy,
Illinois, on 6.42 mc/s propagation from Columbus, Ohio, and 5.0 mc/s
propagation from WWV, Beltsville, Maryland.  The progressive or cumulative
mean of the indicated bearings was considered the most significant of the
several statistics that were calculated.  The few isolated non-conforming
cases are probably examples of lateral deviation effects.  The improvement in
accuracy due to time averaging over all data may be inferred from the
following standard deviations of the indicated cumulative mean.  (University of






Analysis and Implications of High Frequency Radio Direction Finder
Bearing Studies
Title Text
Bailey, Alsert D.Author Text
Technical Report:  Report TR20, 98 pages; September, 1954.  Author's
Association:  Illinois Univ Urbana Electrical Engineering Research Lab,
Illinois.
Source Text
direction finding, probability, statistical analysis,
radiofrequency, NTISDODXD
Keyword Text





Navaglobe-Navarho Long-Range Radio Navigational SystemTitle Text
Clark, C. T., et al.Author Text
Elec. Commun., vol. 31, pp. 155-166; September 1954.  See Convention
Record IRE, vol. 2, part 5, pp. 88-97; 1954.
Source Text
Keyword Text
ABSTRACT NO. 1:  The navaglobe system developed for the U.S.A.F. is
described; reliability is achieved by operating at a frequency of about 100 kc,
and tolerable signal/noise ratio at long range by using a bandwidth of 20-100
cps.  The service is omnidirectional and the airborne bearing indications are
automatic.  Arrangements for reducing the effects of atmospheric noise are
described.  Performance on transcontinental and transatlantic tests is
reported.  Plans to complete the system by incorporating phase-comparison
distance-measurement equipment are discussed.  ABSTRACT NO. 2:  Long-
range air navigation to date has been done by dead reckoning.  This involves
complicated calculations and measurements by trained navigators.
Navaglobe is being developed to give a continuous bearing of the aircraft from
a fixed point and Navarho to give both range and bearing.  Examination
showed that if reliable day-in and day-out range of transmission was 1500
nautical miles, sufficient and suitable land sites could be found to cover all
polar and oceanic regions with a position-fixing service.  Navaglobe uses 3
aerials situated at the corners of an equilateral triangle and spaced 0.4λ
apart, i.e., 3600 ft when transmitting on 100 kc/s.  R.F. power is supplied to
aerials 1-2, 2-3, and 3-1 in sequence at a frequency of one per sec.  The
radiation pattern for each pair is a figure eight, thus there are three such 8's at
120º to each other.  Therefore, in any given direction three strengths of signal
will be received in sequence.  After rectification the 3 dc signals are applied to
three deflector systems mutually at 120º to each other on a common shaft
carrying a bearing indicator.  The deflection is governed by the torques
exerted by the relative values of the signals and hence the indicator shows
the bearing of the ground station from the aircraft.  In test flights the system
gave satisfactory results up to 2000 miles by day and night.  Photos of the
navigator's instruments are given and a description of the method of
overcoming interference by using very narrow bandwidths.  (Abstract No. 1
and 2 - Source of abstract unknown, formal literature, English language/USA






Ferrite Rod AerialsTitle Text
Everden, W. A.Author Text
Wireless World, vol. 60, no. 9, pp. 440-444; September 1954.Source Text
Keyword Text
With the introduction of the nickel-zinc grades of Ferroxcube with their high
material permeabilities and low losses many new fields of application have
been opened up.  Not the least important of these is the replacement of bulky
frame aerials by relatively small rods and coils.  All aerial rod designs in this
article are based on Ferroxcube rods in grade B2, which has an initial
permeability of approximately 200 and a resistivity of 105 ohm-cm.  Its loss
factor tanδ/µ at 0.5 Mc/s being 90 X 10-6.  It should not be assumed that rod
aerials, as they have come to be known, can only replace frames or indoor
systems; with a rod of larger proportions than those discussed in this article,
a signal voltage comparable with that of an outdoor aerial in combination with
a normal input circuit can be approached.  Interference which is now so
prevalent all over the long and medium wavebands can often be reduced by
the directional effect inherent in these assemblies.  Although the advantages
of such a system are immediately evident, the design of a suitable assembly
is rather complex, due mainly to the lack of practical design data on open-
ended coils.  An attempt will be made in this article to combine all necessary
data on this form of aerial into workable formulae, and to present examples of
the manner in which ferrites can be used in practical aerial systems.  Before
analyzing the physical properties of rod aerials it may be worth while to
discuss the relative merits of inductive and capacitive aerials, as the basis of
comparison may not be immediately obvious.  The efficiency of any type of
aerial is usually judged from the voltage delivered to the grid of the first valve.
With an average domestic aerial of dimensions under a half wavelength, used
in conjunction with a matching transformer, the voltage is proportional to the
product of the field intensity (vectorially) in volts per meter, the effective height
(h) in meters and the transformer ratio (N).  With inductive aerials, including
rod aerials, the voltage at the first grid is mainly determined by the product of
the effective height (h) and the aerial circuit quality factor (Q).  No direction
comparison can be made between the products of effective height (h) and
transformer ratio (N) of the capacitive aerial against the effective height and
quality factor Q of the later.  Frame Aerials - At the input to any aerial the field
concentration and frequency of the transmitter signal are usually known.  A




           = Bαωn.10-8 volts
where the cross-sectional area of the loop is a sq. cm., the flux Φ = Bα and
the flux density B is in gauss.  If Q is the input circuit quality factor, then the
voltage becomes e1Q, denoted e0, and is applied to the grid of the first value.
Therefore
e0 = QBαωn.10-8 volts
Rod Aerials - The main purpose of a high-permeability ferromagnetic cores is
to increase the flux density B within the closed loop.  For satisfactory
operation this should take the form of a rod so that the flux may be
concentrated within the turns of the coil.  By redesigning the aerial coil and
inserting a ferromagnetic core, the effective permeability of the enclosed
medium to an external field is increased.  This effective permeability µ' is
much lower and should not be confused with the initial permeability µ0 of the
core material as measured in a closed magnetic circuit.  The output voltage
now becomes:
e0 = µ'QBαωn.10-8 volts
The calculations of µ' will not be dealt with here, as it is fully covered in the
literature; it is only necessary to say that µ' can never exceed µ0, and
depends mainly upon the physical dimensions of the core.  It has often been
argued that a flat plate of ferromagnetic material would be more suitable for
this application than a small-diameter rod, but experiments leading to the
computing of Fig. 5 have shown that the flux density inside a plate at right
angles to the magnetizing field differs very little from that of the magnetizing
field.  This can be shown if we take a plate of Ferroxcube with an initial
permeability of 200 and dimensions `l = 114 mm, d = 6.3 mm.  The `l/d ratio
then becomes 0.055 and from Fig. 5 we obtain an effective permeability µ',
which is for practical purposes unity.  With the introduction of a ferromagnetic
core, the aerial system becomes considerably modified.  So far we have been
considering it primarily in relation to the external field, but it is also part of a
tuned circuit and must have a specific value of inductance L.  (Author's






Performance of a Model AN/SRD-7 Small Spinning Loop Medium
Frequency High Frequency Direction Finder for Shipboard Use
Title Text
Gleason, R. H., and Snyder, K. G.Author Text
Naval Research Laboratory, Naval Research Laboratory Memorandum No.
363; 1 September 1954.
Source Text
Keyword Text
Detailed performance tests on AN/SRD-7 direction-finding equipment.
(Written for this publication by Southwest Research, technical report including
miscellaneous government published material, English language/USA






Note on Receiving Antenna SensitivityTitle Text
Levis, C.Author Text
The Ohio State University Research Foundation, Columbus, Ohio, Contract
No. AF 18(600)85, ASTIA No. AD-56559; 30 September 1954.
Source Text
Keyword Text
The power delivered by a receiving antenna at a pair of terminals is expressed
directly in terms of relative field patterns, antenna mismatch, and efficiency.
For resistive loads, a simple chart shows directly the effects of mismatch and
efficiency.  (Author's abstract, technical report including miscellaneous







On the Interpretation of the Apparent Ionization Distribution in the
Ionosphere
Title Text
Piggott, W. R.Author Text
J. Atoms. Terrest. Phys., vol. 5, September 1954,Source Text
Keyword Text
Methods of deducing the highest and lowest ionization distributions which are
consistent with a given h'f pattern are indicated and the sources of error when
using rapid methods of analysis are briefly discussed.  Some examples are







Problems of Direction-Finding on Ships at Frequencies in the
Intermediate Band (1.5 - 3.5 Mc/s)
Title Text
Troost, A.Author Text
Telefunken Ztg., vol. 27, pp. 149-155; September 1954.Source Text
Keyword Text
ABSTRACT NO. 1:  Resonant structures aboard ship are sources of
considerable error at these frequencies.  The effects are considered in some
detail.  Mounting a small crossed-loop antenna as high as possible on the
ship reduces errors considerably, but errors can be suppressed if the sources
are located by measurements while the ship is in harbor. ABSTRACT NO. 2:
Discusses such difficulties as black spots caused by obstructions such as
masts and funnels, side lobes in the aerial polar diagram, and general
calibration problems.  Results of experiments on the steamship "Langeoog"
are given to illustrate these difficulties.  (Abstract No. 1 and 2 - Source of







Interim Engineering Report on Short Range D/F Plotting EquipmentTitle Text
AnonymousAuthor Text
Bendix Aviation Corporation, York Division, York, Pennsylvania, Report Nos.
4108-02 and 4108-03, ASTIA Index Nos. AD-48134 and AD-48133; 1
September and 1 October 1954.
Source Text
Keyword Text
(1) The York Division, Bendix Aviation Corporation, under the terms of
Contract AF 30(602)-1172 will design and construct one engineering model of
Short Range D/F Plotting Equipment for Rome Air Development Center,
Griffiss Air Force Base, Rome, New York.  Overall nomenclature for the Short
Range D/F Plotting Equipment has been applied for by Rome Air
Development Center, but has not yet been received.  The contractual delivery
date for the engineering model D/F Plotting Equipment is 1 March 1955.  (2)
The Short Range D/F Plotting Equipment will utilize manually and
automatically entered direction finding bearings from as many as four
separate D/F stations.  These bearings will be displayed sequentially on a
cathode-ray tube;  The cathode-ray tube has a one-to-one area corresponding
to a superimposed map, so as to form a visually instantaneous D/F
triangulation and enable the operator to determine the location of radio
transmissions.  (3) The unit will receive its information from as many as four
Direction Finder Control Unit C568/GRD.  Each D/F station requires one of
these controls.  Bendix will endeavor to mount a switch subassembly
associated with the control units on the D/F Plotting Equipment control panel.
 It was agreed that the extent of this work will be entirely at the discretion of
Bendix, and no revision of the contract will be made.  (Author's abstract,
technical report including miscellaneous government published material,






Radio Compass for AirlinesTitle Text
AnonymousAuthor Text
Elect. J., vol. 153, p. 1043; 1 October 1954.Source Text
Keyword Text
Description of the automatic direction finder Type AD7092C, which includes
tunable sense amplifiers to overcome intermodulation problems encountered
in areas with numbers of broadcasting stations close together.  Bearing
accuracy is within ±2 degrees.  The weight of the equipment is 15.3 pounds.
(Source of abstract unknown, trade journal, English language/abstract,






Manuscript Form Instruction Manual for Direction Finding Set AN/SRD-7Title Text
AnonymousAuthor Text
Stewart Warner Electric Company, Chicago, Illinois, Contract Nos. 52218 and
63065, NavShips 92349; 4 October 1954.
Source Text
Keyword Text
A massive, detailed instruction and maintenance manual on the above named
equipment.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Flight Test and Evaluation of UHF Homing Adapter, AN/ARA-37Title Text
AnonymousAuthor Text
Naval Air Test Center, Patuxent River, Maryland, Final Report, ASTIA No. AD-
45 865; 20 October 1954.
Source Text
Keyword Text
The AN/ARA-37 UHF homing adapter (Collins Model 331B-1) was installed in
F9F-6 BuNo 127364 and flight tested by the Service Test Division for a  total
of 29.4 hours.  Although the ARA-37 equipment represents a weight saving of
approximately 15 pounds over the ARA-25 homing adapter, it is considered
unacceptable for Navy use for the following reasons:  (a) The equipment is
unusable for IFR jet penetrations (letdowns). (b) Air-to-ground homing at
altitudes of 20,000 feet or above can only be conducted to a minimum
distance of 8 to 10 miles from the station.   Air-to-air homing is possible only
under conditions of excellent visibility. (d) Station recognition at 20,000 feet or
above cannot be accurately or assuredly determined.  (Written for this
publication by Southwest Research, technical report including miscellaneous
government published material, English language/USA abstract, document






The Engineering Study & Investigation Leading to the Design and
Construction of a VHF-UHF Directional Antenna
Title Text
AnonymousAuthor Text
Pickard & Burns, Inc., Needham, Mass., First Quarterly Report, Contract No.
AF 30(602)-1242, ASTIA No. AD-51934; 22 October 1954.
Source Text
Keyword Text
An analytical and experimental study leading to the design and construction
of a UHF-VHF Directional Antenna has been started.  The main emphasis has
been place on determining the parameters that would yield the smallest and
simplest configuration for the antenna design.  Calculations have been made
which indicate that compliance with the specifications would be obtained with
a minimum of 48 equally spaced elements around the circumference, with a
group of 17 adjacent elements being fed.  Experiments were conducted with
various radiating elements.  The element chosen as having the most suitable
properties was a slot antenna cut out of copper screening.  A full scale model
was constructed for Band III, the experimental patterns of which showed
excellent agreement with the calculations.  The impedance characteristics
were satisfactory over the entire band and no impedance matching elements
were required.  (Author's abstract, technical report including miscellaneous







On the Rapidity of Fluctuations in Continuous-Wave Radio Bearings at
High Frequencies
Title Text
Bain, W. C.Author Text
Proc. IEE, paper 1715 R, publ. October 1954.Source Text
Keyword Text
Bearing observations were made with an Adcock direction-finder on distant hf
transmitters at a rate of 5/sec.  The auto-correlation function of the
observations was calculated; the analytical formula found most useful as its
representation was ε - τ/τ0, where the mean value of τ0 was 0.75 sec with a
standard deviation of 0.51 sec.  Expressions are given for the reduction in the
variance of bearing error to be obtained by time-averaging.  (IRE or IEEE







Ground Constants Measuring SetTitle Text
Huebscher, H.Author Text
Laboratory Procurement Office, Signal Corps Supply Agency, Fort




The general features of the instrument are first discussed.  A detailed
description of the various components is then given.  A recommended
procedure for setting up the Ground Constants Measuring Set is described.
Results of receiver measurements are listed.  Schematic and interconnection
diagrams are included to facilitate receiver servicing.  Miscellaneous
mechanical data are given.  (Author's abstract, Technical report including







The Development of Direction Finder Set AN/TRD-4Title Text
Jaffe, H. M.Author Text
Signal Corps Engineering Laboratories, Monmouth, Engineering Report No.




Radio Sets SCR-291 and SCR-502 hf radio direction finders using crossed-
Adcock antenna systems and motor-driven inductive goniometers to provide
automatic visual bearing presentation on cathode-ray tube indicators, were
developed for the Signal Corps during World War II.  These sets were used
extensively and their electrical performance was generally satisfactory.
However, they were somewhat too large and difficult to erect and transport to
be conveniently used in tactical applications.  Furthermore, they presented
considerable maintenance problems because certain of their components
were critical with respect to electrical and mechanical tolerances.  Radio Set
AN/CRD-2, developed at the end of World War II as a replacement for the
SCR-291 and SCR-502, employed an all electronic goniometer and bearing
indicator, eliminating the mechanical maintenance problems of the replaced
sets.  Also, it was packaged to be somewhat more suitable for tactical
employment.  However, reports received from field units using the AN/CRD-2
indicate that the complex circuitry included in its electronic goniometer and
bearing indicator present new types of maintenance and operating problems
which are more severe than the problems previously encountered with Radio
Sets SCR-291 and SCR-502.  Therefore, work was initiated to develop a new
direction finder having characteristics superior to that of its predecessors.
This work led to the development of Radio Set AN/TRD-4.  This report
describes the development of, and indicates the results obtained in testing an
experimental model of Radio Set AN/TRD-4.  The report also describes the
final production version of this set which is now being produced by the Servo
Corp. of America under Contract Nr. DA36-039 sc-5606.  Direction Finder Set
AN/TRD-4, an equipment operating in the hf band, has been developed to
replace Radio Sets SCR-291, SCR-502 and AN/CRD-2, the direction finders
previously used by the Army in tactical radio intelligence operations.  This
equipment is superior to the preceding sets for this application in several
ways.  First, it provides greater operating flexibility in that it includes facilities
to permit either short range, mobile operation with a loop antenna or longer
range transportable operation with an Adcock antenna.  Second, it has been
especially designed, from a mechanical and packaging standpoint, for use
with a rapidly moving field army; it is completely contained in a lightweight
Abstract Text
shelter capable of transportation on standard general purpose, cargo type
vehicles; the shelter is well lighted, heated and ventilated and provides
convenient and comfortable quarters for the operating personnel; the antenna
systems are designed to permit quick erection and disassembly; the set
contains all auxiliary equipment, including a power source, required for
direction finding operation.  Third, the AN/TRD-4 has been designed to
eliminate much of the complex circuitry used in equipments of the SCR-291
and AN/CRD-2 types; this should result in a considerable decrease in the
operating and maintenance problems associated with prior type sets.  All of
these advantages have been achieved in a set whose performance is at least
as good as any direction finder previously developed.  (Author's abstract,
technical report including miscellaneous government published material,





Evaluation of Errors in an Eight-Element Adcock AntennaTitle Text
Wait, J. R., and Pope, W. A.Author Text
Trans. IRE, vol. AP-3, no. 4, pp. 159-162; October 1954.Source Text
Keyword Text
An analysis is given for the response of a 8-element direction-finding aerial to
a localized R.F. source.  The error between the indicated and true bearing is
evaluated and illustrated by graphs.  It is also shown that the additional error,
introduced by bringing the source into proximity of the aerial system is
negligible if the aerial source distance is >5λ.  This is important in calibrating
the system.  (IRE or IEEE abstract, formal literature, English language/USA






Generation of Standard Fields in Shielded EnclosuresTitle Text
Haber, F.Author Text
Proc. IRE, vol. 42, no. 11, pp. 1693-1698; November 1954.Source Text
Keyword Text
ABSTRACT NO. 1:  This paper described in detail calculations which are
necessary in order to obtain accurate measurements on the equivalent field
produced in a screen room using the instrumentation line method.  Under
most practical conditions these results will reduce to those presented by
Bond.  ABSTRACT NO. 2:  Method for calibrating loop antennas; scheme
involves generation of known field in vicinity of loop by energized wire mounted
near ceiling of enclosure; new formulas with which field can be predicted with
better than 1% accuracy in low and medium frequency ranges for most
installations.  (Abstract No. 1 - Written for this publication by Southwest
Research, Abstract No. 2 - Science or engineering abstract, formal literature,










Proc. IEE, Part III, vol. 101, pp. 383-390; November 1954.Source Text
Keyword Text
ABSTRACT NO. 1:  An investigation of the accuracy of the United Kingdom
network of twin-channel cathode-ray direction finders operating at frequencies
near 10 kc is reported.  Hilly terrain and buried cables have caused errors of
several degrees at some stations.  Instrumental errors are small, apart from
polarization errors, which may be as high as 2 degrees or 3 degrees in
summer daytime and rather higher in winter.  An estimate has been made of
the accuracy of storm location; the potential accuracy depends not only on
bearing errors, station spacing, and storm distance, but also on the number
and interpretation of the observations.  With the existing network and
technique, the probable error in position of a storm center distant 1,000 km is
about 20 km on a summer day, 50 km on a winter day, and 100 km by night.
ABSTRACT NO. 2:  The accuracy is estimated mainly from results obtained
from 4 twin-channel cathode-ray direction-finders operating at about 12 kc/s.
The probable error in locating the storm center at 1000 km was about 20 km
during summer day-time; 50 km during winter day-time; and 100 km at night.
The errors consisted of instrumental and observational errors; errors due to
interference by atmospherics other than that under observation; site errors
and errors due to buried cables; and polarization errors.  The standard
deviation due to instrumental errors was <1º, and that due to observational
errors could be reduced to 0.5º.  Errors due to interference between
atmospherics could be a major source of error beyond 1500 km, and
depended on amplitude, rate of arrival and rate of decay of the resultant
impulses set up in the amplifier.  A formula expressing the standard deviation
due to this error given.  The site errors were mainly due to sloping ground, and
the preferred site is specified.  Maximum polarization occurred between 250-
600 km, and in summer day-time reached 3º, and rather more in winter day-
time.  At night still greater errors may be expected, but the degree is
uncertain since the estimates were based partly on observations on fixed cw
transmitters which are believed to produce greater errors than atmospherics.
(Abstract No. 1 - Univ. of Illinois abstract, Abstract No. 2 - Source of abstract







Instruction Manual for Cathode FollowerTitle Text
Loos, George J. Jr.Author Text
Southwest Research Institute Models CF-1A and CF-1B, 19 November 1954.Source Text
Keyword Text
Cathode Followers Models CF-1A and CF-1B are primarily for use in the audio
frequency range to convert a high impedance input to a low impedance
output.  Circuitry of both models is identical.  Model CF-1A was constructed
for use with an external plate and filament power supply.  Model CF-1B has
self-contained batteries for both filament and plate supply.  (Abstract from






Meteor Ionization and the Night-time E LayerTitle Text
Nicolet, M.Author Text
The Pennsylvania State University, State College, Pa., Scientific Report No.
72, Contract No. AF 19(122)-44, ASTIA No. AD-55982; 30 November 1954.
Source Text
Keyword Text
The nighttime E-layer has been studied by examining data obtained by
classical ionospheric recorders, in order to consider the possibility of an
ionization effect due to meteor atoms.  The presence of ionization of the order
of 104 electrons cm-3 maintained throughout the night demonstrates that the
laws of daytime E-layer recombination are not applicable at night.  In fact, a
very low value for the recombination coefficient must be adopted, consistent
with radiative recombination, as used for observed meteor echo durations.
Furthermore, the process of electron attachment must be counterbalanced by
collisional detachment restricting the negative ionelectron ratio to a value not
much larger than unity at 100 km.  Consideration of the various processes
which may affect meteor atoms introduced in the atmosphere indicates that
times of the order of one or more months must elapse before an appreciable
number of the meteor atoms introduced are involved in the specified
processes.  Consequently, atmospheric motions are important in
redistributing meteor atoms in the atmosphere.  In particular, diffusive
transport appears to lead to an accumulation of meteor atoms near 100 km.
This evidence indicates the nature of the problem; however, it is approximate
since no information is given of the importance of mixing which permits the
use of a vertical distribution following the atmospheric distribution above the
concentration peak, depending on the molecular formations.  Several
suggestions are made for future study of the problem so that more detailed
knowledge of the behavior of meteor atoms can be formulated.  (Author's
abstract, technical report including miscellaneous government published






Direction Finder, Automatic, Light Weight, Airborne; Second Quarterly
Progress Report, Quarter Ending 31 October 1954
Title Text
Parks, W. J.Author Text
The Magnavox Company, Engineering Department, Contract DA 36-039, DA




ABSTRACT NO. 1:  The purpose of the contract is to develop a lightweight
automatic direction finder which will be functionally similar to the AN/ARN-6
except that the 100 KC to 200 KC band is eliminated.   The design objective
is a complete system with approximately one-half the volume and slightly
less than one-half the weight of the ARN-6.  The development of the system
has been broken down into phases.  ABSTRACT NO. 2:  Interim project
status report concerning the development of equipment similar to AN/ARN-6
in function.  Phase 2: Breadboard Model:  Breadboard work on the unit was
90% completed during the quarter.  The design of the RF circuitry was
completed and the coil design established.  Switching circuits were worked
out.  Two separate loop control circuits were tested and one of the two
chosen for use in the experimental and development models.  Transformers
for the control circuits and for the audio amplifier were designed and
constructed.  A packaged IF bandpass filter was designed, purchased, and
tested.  Breadboard circuits were tested for the IF amplifier, audio amplifier,
tone oscillator, beat frequency oscillator, and the two detector circuits.
Phase 3: Experimental Model:  To determine the practicability of the electrical
design and the mechanical layout, an experimental model of the unit is being
constructed.  With the exception of the final details on some of the RF coils,
the control box was completely assembled.  A preliminary layout was made
of the printed circuit boards for the power supply package.  Separate printed
circuit boards were used for each portion of the circuit.  Work was begun on a
layout for the power supply box.  Dynamotors, transformers, and all other
components have either been received or have been ordered.  A new loop
antenna has been designed, giving equivalent performance to the AS-313B.
(Abstract No. 1: Author's abstract.  Abstract No. 2:  Written for this
publication by Southwest Research, technical report including miscellaneous







Test of Whip Type Sense Antenna AT-563/AR for Use on Naval AircraftTitle Text
AnonymousAuthor Text
Naval Test Center, Patuxent River, Maryland, Final Report, ASTIA No. AD-49
740; 21 December 1954.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction of Arrival of Radio WavesTitle Text
AnonymousAuthor Text
Electrical Engineering Research Laboratories, University of Illinois, Urbana,




Various status reports on project by Bailey, A.D., Dunn, E.J., Hayden, E.C.,
O'Meara, T.R., Royal, D.E., Smith, R.S., Sydnor, R.L., Webb, H.D., and
Yaru, N.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Finding the Direction of Travel of Sea WavesTitle Text
Barber, N. F.Author Text
Nature, vol. 174, no. 4440, pp. 1048-50, 4 December 1954.Source Text
Keyword Text
To describe the nature of wind waves, or to locate a storm by observations of
swell, it is necessary to be able to distinguish waves by their direction of
travel.  The study of period is insufficient by itself.  Some preliminary
experiments have been made in the Waitemata Harbour, Auckland,
measuring wave direction by the correlogram.  (Author's abstract, formal






Aerial Smoothing in Radio AstronomyTitle Text
Bracewell, R. N., and Roberts, J. A.Author Text
Austral. J. Phys., vol. 7, no. 4, pp. 615-640, December 1954.Source Text
Keyword Text
When an aerial is used to survey the distribution of radio brightness over the
sky, the observed distribution is smoother than the true distribution; the
broader the beam of the aerial, the greater the smoothing.  It is shown that
the aerial does not register those spatial Fourier components of the true
distribution having frequencies beyond a cut-off determined by the aerial
aperture.  Components of lower frequency are registered but their relative
strengths are altered.  Two important consequences follow:  (i) There are
invisible distributions which produce no response when scanned by the aerial.
 Consequently, there is not a unique solution to the problem of correcting for
aerial smoothing.  The established method of correcting by successive
smoothing leads to the principal solution, in which Fourier components
accepted by the aerial have been restored to their full values, but the
components rejected by the aerial are still not represented.  (ii)  In conducting
a survey, it is sufficient to observe at discrete intervals.  The measuring points
must be closer together than half the period of the Fourier component at cut-
off.  For an aperture of width w, this peculiar interval is equal to ½λ/w(radians).







A Human Engineering Review of the Direction Finder Set AN/GRD-9Title Text
Coakley, J. D., Fucigna, J. T., and Bishop, E. W.Author Text
Dunlap and Associates, Incorporated, Stanford, Connecticut, Report No.




This report presents the findings resulting from a review of the Direction Finder
Set AN/GRD-9 conducted at the Rome Air Development Center experimental
site.  Additional information regarding the equipment was obtained from the
RADC project engineer and the handbook of instructions for the equipment.
(Written for this publication by Southwest Research, technical report including
miscellaneous government published material, English language/USA






Portable Crystal Video Directional Receiving EquipmentTitle Text
Digiacomo, AnthonyAuthor Text
Technical Report:  Report TM M 1617,  26 pages; December, 1954.  Author's
Association:  Army Electronics Labs., Fort Monmouth, NJ.
Source Text
crystal video receivers, design, direction finding,
radar interception, radiofrequency, NTISDODXD
Keyword Text





The Shielded Transmission Line Method of Generating Standard FieldsTitle Text
Garner, W. E., and Dinger, H. E.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Development of the Ring Goniometer for Radio Direction FindersTitle Text
Ito, Y., and Tanaka, I.Author Text
Trans. IRE, vol. ANE-1, no. 4, pp. 20-24; December 1954.Source Text
Keyword Text
The ring goniometer consists of two coils wound on ring-shaped concentric
iron cores.  The outer acts as a field and the inner as a search coil.  The
system is efficient because (a) the coupling coefficient is high, (b) the
coupling error is very small and readily eliminated and   the system is of
simple construction and its performance is easily analyzed mathematically.
(IRE or IEEE abstract, formal literature, English language/USA abstract, file






Direction-Sensitive Doppler DeviceTitle Text
Kalmus, P.Author Text
Diamond Ordnance Fuze Laboratories, Washington, D.C., DOFL Report No.
TR-135, Contract No., ASTIA No. AD-216 908; 6 December 1954.
Source Text
Keyword Text
A simple double-doppler device is described which makes it possible to
determine the direction of motion in addition to measuring velocity.  The same
principle can be employed to measure distances, temperature or small
frequency differences.  In addition an application of the device for moving
target indication is described.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






The Nighttime Lower Ionosphere as Deduced from a Theoretical and
Experimental Investigation of Coupling Phenomena at 150 KC/SEC
Title Text
Parkinson, R. W.Author Text
The Pennsylvania State University, State College, Pa., Scientific Report No.
73, Contract No. AF 19(122)-44, ASTIA No. AD-55983; 15 December 1954.
Source Text
Keyword Text
This report is a continuation of previously reported theoretical and
experimental investigations.  The final results of the experimental program for
the investigation of coupling phenomena at 150 kc/sec, which covered a
period of some ten months in all, are presented.  Conclusions are obtained,
from a comparison of the theoretical results and experimental data, regarding
the shape of the nighttime D layer in the coupling region and its seasonal and
diurnal variations.  Sunset D-E region models for July and November, 1953 are
proposed.  A theoretical recombination coefficient model suggested by Mitra
is then applied in order to determine the variation of these models with time of
night.  Finally, comparison is made both with the conclusions obtained from
the data on coupling phenomena and with all other available low frequency
data; very good agreement is obtained in all cases.  It is concluded that the
previously reported theoretical analysis satisfactorily explains the
experimental observations, and that it is not necessary to postulate a sharply
stratified ionosphere for this purpose.  Recommendations for future work, as
suggested by this investigation, are outlined.  (Author's abstract,  technical
report including miscellaneous government published material, English






On the Location of ReradiatorsTitle Text
Rocke, A. F. L.Author Text
Unpublished Report; December 1954.Source Text
Keyword Text
Measurements of bearing errors are made at two or more fixed transmitter
positions and at close frequency intervals over an appropriate range.  Varying
the frequency will make the bearing error vary between positive and negative
limits.  The frequencies at which the errors are extreme are those at which
the direct and re-radiated waves are either in phase or in opposition.
(Reference is made to these extremes rather than to zeros because the latter
are more influenced by other forms of error such as pointer shift, etc.)
Assuming that the phase change on re-radiation is independent of frequency
over the range used in the experiment, the position of the re-radiator can be
found in the following manner.  (Neglecting phase-change places a limit to the
accuracy of plus or minus half of the working wavelength, but this limit is







Study of Receiving-Antenna Coupler CU-308/UTitle Text
Weaver, H. K.Author Text
Stanford Research Institute, Final Report, Contract No. AF 33(616)-2538,
ASTIA No. AD-58417; December 1954.
Source Text
Keyword Text
The Loran-Liaison Receiving Antenna Coupler CU-308/U is intended to
provide, from a single airborne receiving antenna, independent outputs for one
Loran Receiver AN/APN-70 and two liaison receivers AN/ARC-21 or its
equivalent.  Operational experience with receiving systems employing the CU-
308/U have demonstrated that the coupler performs satisfactorily except for
the high level of distortion products generated in the hf liaison sections by
strong input signals.  The purpose of this study is to find a modification of this
coupler which reduces distortion to an acceptable level without materially
sacrificing other characteristics.  One modification using negative feedback in
the hf circuits of the coupler reduces distortion products by more than 20 db
and increases receiving system noise figure by a little over 3 db.  This
modification results in some simplification of the present coupler.  Another
modification substitutes an all passive circuit for the hf portion of the CU-
308/U.  Distortion is eliminated by eliminating the vacuum tubes.  The study
on noise figure shows that the passive circuit results in improved sensitivity
as well.  (Author's abstract, technical report including miscellaneous







A Rotating Interferometer for the Measurement of the Direction of Arrival
of Short Radio Waves
Title Text
Whale, H. A.Author Text
Proc. Phys. Soc., Part B., vol. 67, p. 553; ca 31 December 1954.Source Text
Keyword Text
A method of measuring the bearing angles and the angles of elevation of
incoming radio waves is described.  In this method two aerials are used, one
of which moves in a circular path several wavelengths in diameter.  The
phases of the radio signals from the two aerials are compared in a system
which does not depend on their relative amplitudes and it is shown that this
method enables measurements to be made even when there is considerable
differential fading between the two aerials.  Some experimental records are
given yielding the angles of arrival of radio waves.  (Author's abstract, formal






Report of the Radio Research Board with the Report of the Director of
Radio Research for the Year 1954
Title Text
AnonymousAuthor Text
Department of Scientific and Industrial Research, London, 1955.Source Text
Keyword Text
Very Low Frequency Propagation by way of the Ionosphere:  Measurements
of the kind described in the report for 1953 have been continued on
transmissions from Rugby at a frequency of 16 kc/s.  The measurements of
the properties of the ionospheric waves obtained by the Cambridge Group
were compared with results obtained by workers from the Radio Research
Station, who took portable equipment to Cambridge for the purpose.  At first it
was thought that there were some important discrepancies, but no detailed
comparisons of the results of the two types of equipment in use at Cambridge
have been made, and show that there is good agreement in the
characteristics of the downcoming wave deduced independently from the two
experiments.  The publication of the tabulated magnitudes of the amplitude
and phase of the downcoming wave received at Cambridge has been held up
until the above-mentioned discrepancies were removed.  A description of the
work and tables showing the results obtained over the past eighteen months
are about to be issued.  The analysis of the results obtained at the five
observing pints, situated at distances of 90, 202, 293, 417 and 598 km from
Rugby has continued.  In the summer and at the equinoxes there is little day
to day variability and the general behavior of the characteristics of the
downcoming wave are becoming clear, but in the winter the day to day
variability at oblique incidence is considerable and more observations are
needed to deduce the "normal" behaviors.  Special observations are therefore
planned for mid-winter 1954-55, after which it is expected that the behaviors of
the downcoming wave will be understood at different times of year and t
different distances.  Observations were made over the daylight hours of the
week which included the eclipse of June 1954.  The results appear
qualitatively consistent with a rise in the height of reflection and an increase in
the amplitude of the downcoming wave; detailed analysis of the results is in
hand.  DIRECTION FINDING AT HIGH FREQUENCIES:  The work  is directed
towards understanding the causes of errors observed in high frequency
direction finding and to estimating the magnitudes of the various components
of error under  wide variety of conditions.  In the past, considerable experience
of effects due to the ionosphere has been obtained at vertical incidence and
over a distance of about 700 km using pulse-modulated transmissions which
enable the direction of arrival of any selected ionospheric echo to be studied.
Abstract Text
[E. N. Bramley and W. Ross, "Measurements of the direction of arrival of
short radio waves reflected at the ionosphere," Proc. Roy. Soc. A, 1951, 207,
251., E. N. Bramley, "Direction finding studies of large-scale ionospheric
irregularities," Proc. Roy. Soc. A, 1953, 220, 39.]  At this distance for
example, single first-order reflections from the F region show an average
variance with respect to the hourly mean bearing of about 0.7 deg2 due to the
slowly changing inclination of the effective reflecting surface, to which must be
added a rapid component arising from scattering due to irregularities in
ionization density along the trajectory.  This contribution to the variance
increases from 0.04 deg2 at about 10 Mc/s to 0.36 deg2 at about 5 Mc/s in
quiet daytime conditions.  Systematic observations of this nature have now
been extended as described below to greater distances where the bearing
error caused by a given tilt in the reflecting surface is much less.  In addition,
errors due to instrumental deficiencies have been examined.  Observations
were also made at vertical and oblique incidence during the solar eclipse on
30th June.  The vertical incidence results at Slough show that the effective
reflecting surface in the F layer at a given time was titled in the direction and
by an amount of the order, to be expected from the geometry of the eclipse.
This introductory account will be concluded with an example of the way in
which the results of the long-term program of research in high frequency
direction finding can be applied.  A paper prepared for the International Radio
Consultative Committee (C.C.I.R.) and since published, considers the
improvement in direction-finding accuracy likely to result from the use of pulse
transmissions for emergency use at sea and in the air.  From the knowledge
obtained in the research program it was possible to define the circumstances
in which an appreciable improvement could be expected and to estimate its
magnitude.  The program of research is intended to provide the background
knowledge, not only to deal with ad hoc problems such as the one
mentioned, but to indicate lines along which direction finding instruments and
techniques may be improved.  Use of Pulse-Modulated Transmissions:  A
detailed study has been made at the Winkfield outstation of bearing errors
over a distance of about 2,000 km using pulse transmissions from Malta and
the wide-aperture spaced-loop direction finder referred to in earlier reports.
During daytime a frequency of 11 Mc/s has been used, and the echo pattern
received generally consisted of first and second order reflections from the F
layer.  The pattern was frequently complicated by other echoes, not definitely
identified, but probably associated with E or Es layer transmission.  For the
1F echo, the average standard deviation of single bearings about an hourly
mean was about 0.5 degrees, and for the 2F echo, the value was about twice
as large.  The hourly mean bearing itself was almost invariably within 1 degree
of the correct bearing of the transmitter.  Observations at night have been
made on two frequencies, 11 and 5 Mc/s using a pulse-length of 150
microseconds.  On the higher frequency, which was useful during the early
part of the night only, the results were similar to those obtained in daytime.
On the lower frequency, very complicated echo patterns were obtained,
extending up to four milliseconds in duration, and frequently showing no
discrete identifiable echoes.  A small portion (about 200 microseconds) of the
echo pattern could be selected for observation, but was generally subject to
more severe wave-interference effects than are usually associated with a
single echo.  The variability of the bearings during a period of an hour was
thus appreciably greater than that of the discrete echoes observed during
daytime, values up to two or three degrees being obtained for the standard
deviation.  The hourly means were also more variable, but still usually within a
degree or two of the correct bearing.  Use of Continuous-wave Transmissions:
 A series of observations on continuous wave signals have been made with an
Adcock cathode-ray direction finder to study the time variations of bearings on
various fixed transmitters, with a particular reference to the long period
changes, that is, over hours and days.  Selected transmitters at ranges
between 1,000 and 5,000 km are under examination.  In these tests, a new
system of taking the individual snap observations has been introduced in
which a long persistence cathode ray tube is used (afterglow of about 5 sec).
The tube is normally blacked out, and the brilliance is momentarily increased
by the operator pressing a button at fixed intervals.  A random selection of
bearing traces, unaffected by any choice or selection on the part of the
operator, is thus obtained.  The operator observes the stationary afterglow
trace, and the technique is believed to reduce considerably the observational
errors which arise in the usual method of taking readings on a continuously
moving trace.  The results show that hour-to-hour and day-to-day bearing
variations occur which in some cases are larger than can be accounted for by
instrumental drifts or site errors as understood at present.  The work is
continuing so as to confirm these observations and to investigate their cause.
In the report for 1953, an account was given of the measurements with an
Adcock direction finder of the time-scale of the very rapid bearing fluctuations
due to the wave-interference occurring on C.W. signals.  This earlier work in
the frequency band 6 to 19 Mc/s has now been extended to lower frequencies
in the region of 3 Mc/s; preliminary results show that the bearing changes on
this frequency occur more slowly than in  the high band.  Study of
Polarization Error:  For some time, investigations have been proceeding on a
particular high-frequency U-Adcock direction finder which exhibited a
polarization error rising rapidly with frequency in the range 15-20 Mc/s.  The
work was undertaken in order to discover whether there was a defect of
design or installation which might be common to direction finders of this type.
 The conclusion has now been reached that the major part of the error can be
ascribed to the bending of the main Adcock aerials from the vertical.  In this
particular direction-finder, the cage aerial used for sense-finding was
supported by triatics from the top of the main aerials, which were thereby
pulled inward by about six inches in a spacing of 20 feet.  When the sense
aerial and triatics were removed, the error fell on one occasion by as much as
20 degrees from its original value of 30 degrees under the conditions of test.
Theoretical calculations indicated that an error of over 10 degrees might be
expected under the same conditions, which were with radiation incident on
the direction finder from a loop transmitter at 6.3 degrees elevation and with
its loop tilted at 84 degrees to the vertical about a horizontal axis in the plane
of propagation.  In practical direction finding, polarization errors due to aerial
bending to the extent mentioned above appear unlikely to have a standard
deviation of more than 3 degrees at 20 Mc/s, and less at lower frequencies.  It
is accordingly recommended that, for an aerial height of 30 feet, the tip of
each aerial should not depart from a vertical line through  its base by more
than two inches; this will ensure that errors due to aerial bending do not have
a standard deviation exceeding 1 degree.  Effect of Transmitting Aerial on
Direction Finding:  A study has also been made of the effect of the transmitter
aerial characteristics upon the bearing given by an Adcock direction-finder.
Observations were made at Slough on pulsed and continuous wave
transmissions from the substation at Inverness and from Malta.  At Inverness,
the transmitting aerials available were a vertical monopole and a vertical
rhombic; at the frequencies used (5-6 Mc/s) the rhombic radiated the more
energy at higher angles of elevation, and as a consequence, the variance of
the bearing errors was considerably greater than when the simple vertical
aerial was used for transmitting; average values of 20 deg2 and 7 deg2
respectively were found.  Pulse observations revealed that the propagation of
waves between Inverness and Slough was mainly by 1E, 1F, and sometimes
2F paths.  Observations on the pulse and continuous wave signals from
Malta, radiated either from a simple vertical monopole, or from either of two
horizontal dipoles oriented in different directions, showed no significant
connection between the aerial in use and the bearing or its variance.
Observations will be continued as opportunity offers to clarify the relation
between the characteristics of the transmitting aerial and the bearing
accuracy under various conditions.  DIRECTION FINDING TECHNIQUES AT
ULTRA-HIGH FREQUENCIES:  In the development of direction finding
techniques, special problems arise at decimeter wavelengths (frequencies
300 to 3,000 Mc/s.).  Apparatus based on the techniques adopted at lower
frequencies using loops and Adcock aerials, for example, has poor sensitivity
owing to the small size of the aerials, whilst the wavelength is too great for
narrow beams to be obtained by the use of arrays or parabolic reflectors of
moderate size.  In an earlier investigation of an aural-null Adcock system at
these frequencies, some experiments with combinations of open aerials and
sheet reflectors suggested that this type of system might be a useful
compromise.  In continuing this work, it was decided to design a system for
use with a cathode-ray tube type of display, to obtain the advantages of
automatic presentation of bearings, including the ability to obtain bearings on
signals of short duration.  The system envisaged consisted, in effect, of two
aerials, each with a broad-beam reception pattern in the horizontal plane, the
two beams being oriented in different directions.  From the relative voltages
induced in the two aerials, a bearing indication on a cathode-ray tube could
be obtained for a transmitter in a sector of, say, 90 degrees covered by the
beams.  A more accurate bearing could be obtained by rotating the whole
system until the voltages from the aerials were equal.  Experiments have so
far been confined to the aerial system, an attempt having been made to cover
the frequency range 500-1,000 Mc/s with one assembly.  The desired aerial
patterns for vertically polarized waves have been obtained by using a
monopole aerial and flat sheet reflector about 60 cm square for each
component aerial, with the directions  of maximum response (normal to the
sheets) separated by 80 degrees in azimuth.  The whole system is mounted
on an elevated, horizontal conducting screen, through which the monopoles
project, and which can be rotated about a vertical axis.  A variety of designs
for the monopole aerials has been tried experimentally.  Attention has been
paid to obtaining a uniform impedance of a convenient value over the whole
frequency band and to ensuring that polarization errors are reasonably small.
These requirements have been found to be conflicting and the choice of the
design for the monopole aerials in any particular application accordingly
depends on the relative importance of these features.  MEASUREMENT OF
ATMOSPHERIC RADIO NOISE:  The long-term program of atmospheric noise
measurement is designed to provide the information required by the designers
and users to assess the probably interference to radio services.  The solution
to the problem may be considered in two stages.  The first is the provision of
a general indication of the noise level at all places in the world, at all times
and on all frequencies at which atmospheric noise is significant.  The means
of defining the noise intensity is to some extent arbitrary; it has been agreed
internationally that for the time being the noise shall be expressed in terms of
the r.m.s. voltage average over a period of the order of an hour.  All existing
information is therefore being converted to this form with the object of making
it generally available through the auspices of the International Radio
Consultative Committee (C.C.I.R.).  The measurements made at high
frequencies (2 to 20 Mc/s) for several years as part of the program of the
Radio Research Board form a major contribution to the international revision of
noise data, and these measurements are being extended to low frequencies.
Apparatus has been designed for use in the frequency range 15 to 500 kc/s
and is being installed at a number of stations.  The principle of operation is
that used at the high frequencies, namely the aural comparison of the noise
with a locally-generated signal of controllable amplitude.  In addition, a large
number of measurements and the average noise voltage at low frequencies
have been made at Slough, using automatic equipment.  Unfortunately, the
average r.m.s. voltage does not provide a sufficiently complete measure of the
interfering effects of the noise on all types of radio service; some knowledge is
required of how the noise voltage varies in times of the order of seconds or
even milliseconds.  The second stage in the investigation is therefore to study
the structure of the noise and to find means of describing it in simple terms.
Studies of the noise structure at low frequencies and the way it is modified by
the characteristics of the receiving circuits have been made by a number of
methods.  Interference from transmitters makes the application of the same
techniques to higher frequencies difficult in England, but they would be
applicable over a much wider range of frequencies in parts of the world where
the atmospheric noise is more intense.  Although no completely satisfactory
means of describing the noise structure has been devised a partial description
can be given in terms of an amplitude probability function such as that
defining the proportion of the time for which the voltage exceeds specified
reference levels.  Such functions have been derived for low-frequency noise in
England, and they emphasize the impulsive nature of the noise.  For
example, with typical noise in a 300 c/s bandwidth at 25 kc/s, a value four
times the average is exceeded 5 per cent of the time; with fluctuation noise
the corresponding figure is 0.0003 per cent.  The relationship between the
form of the amplitude probability function and the interference produced is a
subject for further study.  RADIO WAVE PROPAGATION AT VERY HIGH
AND ULTRA HIGH FREQUENCIES:  The past year has seen further progress
made in the study of the propagation of waves in the very high frequency
band, as influenced by the nature of the ground and conditions in the
troposphere; in addition investigations have been conducted on the
transmission of these waves by means of a scattering process in the E region
of the ionosphere.  The expansion of television services, whether to provide
additional transmissions in black and white or color, will eventually
necessitate the use of decimetric wavelengths (in the frequency band 470-960
Mc/s), and increased attention is being paid to the study of propagation  at
these wavelengths.  Propagation Through the Troposphere:  The recording at
Slough of the field strengths of television transmissions of the British
Broadcasting Corporation, which has been in progress for some time, now
includes observations on the most distant of the high-power transmitters at
Kirk O'Shotts as well as on those at Sutton Coldfield, Holme Moss and
Wenvoe.  The characteristics of the signal received from this station, which is
530 km from Slough, are considerably different from those of the signals
received from the last three:  scattering in the troposphere is much more in
evidence, and short bursts of signal, probably arising from some ionospheric
mechanism of propagation, are observed from time to time.  Apart from being
of value in the fundamental study of radio wave propagation, the accumulation
of further statistics of the field strength distributions with respect to time over
these various paths will enable a check to be made of the validity of curves
relating to such distributions adopted in 1953 by the International Radio
Consultative Committee (C.C.I.R.) for the guidance of radio engineers in the
planning of very high frequency broadcasting and communication systems.






Instruction Book for Direction Finder Set DFG-2, (AN/TRD-4A)Title Text
AnonymousAuthor Text
Instruction Book for Direction Finder Set DFG-2, (AN/TRD-4A), Servo
Corporation of America, Hicksville, L.I., N.Y., 1955.
Source Text
Keyword Text
This instruction book contains instruction for the installation, operation,
maintenance and repair of radio direction finder set DFG-2.  In addition to
these instructions, there is an appendix covering a list of replaceable parts.
(Abstract taken from author's introduction, technical manual, English
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Application of Electromagnetic Waves as Navigational AidTitle Text
Fruehauf, H.Author Text




Application of electromagnetic waves as navigational aid; discussion of
different systems, including hyperbolic methods, Decca Navigator, loop
direction finders, take-off and landing systems, and radio measurement of
radar techniques.  (Science or engineering abstract, formal literature, German






Transmitting, Receiving and DF Antennas for Air-Traffic Control in the
Ranges 100-156 Mc/s and 235-470 Mc/s
Title Text
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Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, German






Ray Theory and a New Method for Ray TracingTitle Text
Haselgrove, J.Author Text
Physics of the Ionosphere, pp. 355-64, London, The Physical Society, 1955.Source Text
Keyword Text
The method of Hamilton gives the differential equations governing ray paths in
an anisotropic medium in a form which is suitable for integration by standard
numerical methods using an electronic computer.  This gives a new way of
calculating ionospheric ray paths and associated quantities such as the
absorption.  The method has been shown to give considerable speed and
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Tables of Group Refractive Index for the Ordinary Ray in the IonosphereTitle Text
Shinn, D. H.Author Text
Physics of the Ionosphere, pp. 394-401, London, The Physics Society, 1955.Source Text
Keyword Text
For various theoretical calculations connected with h'(f) observations it is
necessary to know µ', the "group refractive index" of the ionosphere.  This is
defined as the free space velocity of light divided by the vertical component of
the group velocity of the wave.  This definition is valid for both vertical and
oblique incidence.  The tables represented here refer only to vertical
incidence.  In this case, µ' is a function of X, Y and φ, where X is proportional
to (electron density)/f 2, Y is equal to (gyromagnetic frequency)/f, and φ is the
angle of dip of the earth's magnetic field.  It is convenient to define t = (1-X)1/2,
and to tabulate µ't against t.  Tables are presented covering values of t from 0
to 1, of Y from 1/8 to 1, and of φ from 0 degrees to nearly 80 degrees.
Methods of using the tables are discussed.  Absorption due to electronic
collisions is neglected throughout.  (Author's abstract, formal literature,
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Antenna Laboratory, Electronics Research Directorate, AF CRC, Bedford,
Mass., AFCRC-TR-55-119, ASTIA Document AD 74760, 1955.
Source Text
Keyword Text
This paper is a survey of Fourier transform and information theory approach to
radio astronomy resolution analysis.  (Abstract written by Southwest
Research for the purpose of this publication, technical report including
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Widespread Diurnal Variations of the Effective Slope of the IonosphereTitle Text
Whale, H. A.Author Text
Nature, vol. 175, p. 77; 1955.Source Text
Keyword Text
Over a period of twelve months, measurements have been made at Seagrove
Radio Research Station of the bearing and elevation angles of radio signals
received from two transmitting stations at about the same distance but in
directions differing by almost 90º from the receiving station.  From these
measurements the effective slopes of the ionosphere have been found to be
related at places about 1,500 km. apart, and the average diurnal variation of
these slopes has been measured.  (Author's abstract, trade journal, English
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Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English
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Keyword Text
The design of ferromagnetic loop aerials for the frequency range 80-200 kc/s
is approached with a view to maximizing their S/N ratios.  These
considerations are related to experimental results on loop aerials using
ferromagnetic cores of various types.  Sensitivities of 1µV/m (for receiver
bandwidths of 100 c/s) for a 10 db S/N ratio are shown to be possible.







Inductive Aerials in Modern Broadcast ReceiversTitle Text
Blok, H., and Rietveld, J. J.Author Text
Philips tech. Rev., vol. 16, pp. 181-194; January 1955.Source Text
Keyword Text
As early as 1939 Philips marketed a radio receiver (902A) with a single-loop
aerial based on the fact that an inductive aerial is less sensitive to
interference than a capacitive aerial, and that the aerial-effect of an inductive
aerial is diminished by reducing the number of turns.  The later development
of Ferroxcube enabled the dimensions of the aerial loop system to be
drastically reduced.  The Ferroxcube antenna or ferroceptor is discussed, and
the directional effect, the sensitivity, and the signal-to-noise factor and the
effective height are examined.  (Source of abstract unknown, formal literature,
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Keyword Text
It is the general practice of shore stations to construct vertically polarized
antennas with omnidirectional characteristics.  Omnidirectionality is desired
under certain circumstances but in many cases the necessary coverage is
confined to a sector of 180º or less.  In these latter cases the adoption of
sector antennas can enhance the efficiency of both transmitting and receiving
stations.  In order to take advantage of this possible efficiency increase, the
Bureau of Ships assigned to the U.S. Navy Electronics Laboratory the
problem of developing an antenna array having a beam coverage of 180º at the
3-db points.  The design was to be adaptable to either transmitting or
receiving stations and was to cover a frequency range of 2 to 1 or better.  The
array was to match a 75-ohm transmission line within a 3-to-1 VSWR over its
normal operating range.  Its efficiency was to be 70 percent or better.  The
antenna structure was to be kept as simple and small as practicable.  During
the development of the 180-degree-sector antenna, several types were
considered in an attempt to obtain an efficient array which would be
reasonably simple to construct and of such dimensions as to be of practical
value.  The standard sleeve antenna and flat-sheet-type reflecting screen were
finally selected.  This combination showed promise of producing the desired
results.  Scale models (1:30) of a 4-to-12 Mc array were constructed.  These
consisted of a standard sleeve-type antenna and reflectors of various heights
and widths.  Half-inch-mesh hardware cloth, galvanized after weaving, was
used to fabricate the reflectors.  Spacings between the antenna and reflector
were also varied.  It was determined through impedance measurements that
usable VSWR's were unobtainable at spacings much under 5/32 wavelength
(λ), at a base frequency of 120 Mc.  Too narrow beamwidths were
encountered when the reflector was too wide.  The opposite was true when
too narrow a reflector was employed.  When the spacing was too great, beam
splitting occurred at the higher frequencies.  When a reflector of insufficient
height was used, back radiation increased, while a reflector of too great a
height contributed practically nothing to the effectiveness of the array.  The
dimensions that appeared most promising for the reflector were:  9/32λ
height, 5/32λ width, and 5/32λ spacing, all at a base frequency of 120 Mc, as
shown in figure 1.  This array produced very good results over better than a 2-
to-1 frequency range, with the beam becoming too broad at the higher
Abstract Text
frequencies and splitting above 2.5 to 1.  Representative azimuthal directivity
patterns taken on this array are shown in figure 2.  All directivity patterns are
shown with both model frequencies and full-scale frequencies for a 4-to-12-Mc
array.  Impedance measurements taken on this same model showed the
VSWR would be almost within 3 to 1 from 120 to 360 Mc.  (Author's abstract,
technical report including miscellaneous government published material,
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Keyword Text
It is well known that the phenomenon of radiation from line-source antennas is
very similar to that of the diffraction of light from narrow apertures.  Unlike the
optical situation, however, antenna design technique permits the use of other-
than-uniform distributions of field across the antenna aperture.  Line source
synthesis is the science of choosing this distribution function to give a
radiation pattern with prescribed properties such as, for example, narrow
angular width of the main lobe and low side lobes.  In the present article the
mathematical relationships involved in the radiation calculation are studied
from the point of view of function theory.  Some conclusions are drawn which
outline the major aspects of synthesis technique very clearly.  In particular,
the problem of constructing a line source with an optimum compromise
between beamwidth and sidelobe level (analogous to the Dolph-Tchebycheff
problem in linear array theory) is considered.  The ideal pattern is cos π√u2 -
A2, where u = (2a/λ) cos θ, a is the half-length of the source, and cosh πA is
the side-lobe ratio.  Because of theoretical limitations, this pattern cannot be
obtained from a physically realizable antenna; nevertheless its ideal
characteristics can be approached arbitrarily closely.  The procedure for doing
this is given in detail.  (Author's abstract, formal literature, English
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Keyword Text
This paper describes a statistical treatment of the errors encountered in the
VHF Omni-Range Navigation System.  The first part of the paper consists of a
rudimentary discussion of statistical theory which serves to acquaint the
reader with the methods used in the second portion of the report.  Each of ten
different errors are described in terms of a normal distribution function with the
parameters x and s, the mean and standard deviation respectively.  The ten
errors are summed up and are compared to the error distribution which was
obtained from error data gathered by the pilots of various scheduled airlines.
The close agreement justifies the method used.  Of the ten errors, only five
are significant, and the VOR ground station error is shown to be greater than
the sum of the other nine.  (Author's abstract, formal literature, English






Study of Helicopter Rotor Modulation of the V-H-F Omni-range SignalTitle Text
Battelle, R. B.Author Text
Stanford Research Institute, Stanford, California, Final Report, Contract No.
DA 36-039 SC-52668; March 1955.
Source Text
Keyword Text
This is the final report on a study to determine the nature and extent of the
effects of helicopter rotor motion on radio signals in the vhf range.  Particular
emphasis has been placed on the study of the modulation or distortion of
signals of the vhf Omni-range (VOR) navigational system, a system that is
inherently sensitive to rotor modulation and one in which rotor motion can
cause serious bearing errors.  Since the helicopter antenna appears to be the
most important and the most flexible element in the VOR system influencing
the degree of rotor modulation, the study has also been directed toward
establishing criteria for antenna installations that will minimize the effects of
rotor motion.  The report covers the techniques of rotor modulation
measurement, the effects of antenna design and placement, and the
characteristics of the VOR system that determine its susceptibility to rotor
modulation.  Also included are the results of the model measurements made
on two helicopters (the H-19 and H-21) that are typical of the larger present-
day single- and twin-rotor configurations.  Several measurement techniques
have been developed, including magnetic tape recording of the modulation
waveform and direct measurement of a selected harmonic of the waveform.
The latter procedure can be carried out rapidly, and is particularly suitable
when the effect of rotor modulation on a system can be expressed in terms of
the relative magnitude of a particular harmonic of the modulation waveform.
The extent of the VOR bearing disturbance due to rotor modulation is shown
to be a function of the frequency and relative amplitude of the harmonics of
the modulation waveform that fall nearest to 30 and 60 cps, and of the VOR
indicator that is used.  Under the least favorable rotor speed conditions (blade
passage rate nearly equal to a sub-multiple of 30 cps), a 3% harmonic
component at nearly 30 cps will produce a bearing deviation of ±6 deg.  Of the
two helicopters considered in detail, the third harmonic of the blade passage
rate of the H-19 falls at or very near 30 cps, whereas the modulation
harmonics of the H-21 normally miss that frequency by a wide margin.  The
standard ram's-horn antenna installation on top of the helicopter fuselage
generally results in objectionable modulation.  A reduction of modulation due
to rotor motion can be obtained by using the fuselage as a shield and
installing the antenna on the bottom of the fuselage.  A balanced horizontal
loop antenna on the bottom of the fuselage was found to be particularly
Abstract Text
effective in reducing rotor modulation.  In addition, minor modifications in the
VOR indicator circuit can reduce the range over which interference will occur.
It is doubtful, however, if rotor modulation interference can be eliminated
entirely except by avoiding the rotor speeds that generate critical modulation
frequencies; a simple warning marker on the rotor speed indicator would help
helicopter pilots avoid these critical speeds at times when VOR bearing
information is desired.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA





Sources of Error in U-Adcock High-Frequency Direction-FindingTitle Text
Bowen, K. C.Author Text
Proc. IEE, Part B, vol. 102, p. 529; February 1955.Source Text
Keyword Text
It is well known that errors in hf direction-finding using U-Adcock systems
arise from a number of independent causes.  Experiments have been carried
out to assess their relative importance, and statistical methods have been
used to calculate the respective contributions to the total variance of error in a
series of typical check bearings on known transmitters.  The variance
component, normally attributed to wave-interference errors, has been studied
particularly, and the contributions from observational error and the effect of
ground resistivity variations over the D/F site have been estimated.  (IRE or







Oblique Incidence Pulse TransmissionTitle Text
Cox. J. W., and Davies, K.Author Text
Wireless Engineer, vol. 32, pp. 35-41; February 1955.Source Text
Keyword Text
The pulsed multi-frequency ionospheric recording technique was used to
obtain oblique incidence, delay time frequency records.  Sweeps were taken
at points 2,360 km apart during the period June to August 1949.  Sweeps
obtained during quiet and disturbed conditions are presented showing N type
echoes, scatter propagation at frequencies about the muf and spread echoes.
 It was found that reciprocity held to a first approximation and that the
strength of the Pedersen ray was often quite appreciable at frequencies well
below the muf.  A test of the oblique-incidence transmission theory, as
developed by Millington, has been made by converting vertical h'-f records to
equivalent oblique records and comparing these with observation.  There is
good agreement between theory and observation.  It is shown that the
Sellmeyer dispersion formula is more accurate for the calculation of maximum
usable frequencies than the Lorentz formula.  (Author's abstract, trade journal,






Resonant Loop Antenna for v.h.f. Direction FindingTitle Text
Eakin, J. H.Author Text
Electronics, vol. 28, no. 2, pp. 172-174; February 1955.Source Text
Keyword Text
The loop described tunes from 30-40 Mc/s.  It consists of a single turn of wire
in an electrostatic screen of 13 in. diameter.  A push-pull amplifier is built on
to the base of the loop.  This serves to connect the balanced output of the
loop to the unbalanced 50Ω feeder leading to the main receiver.  Bearing
resolutions claimed are from ±2 to ±5º depending upon S/N level.  (IRE or







Improving Ferrite Cored AntennasTitle Text
Grimmet, C. A.Author Text
Tele-Tech and Electronic Industries, vol. 14, no. 2, p. 84; February 1955.Source Text
Keyword Text
The paper discusses ferrite antenna principles of operation, and design
aspects such as effective permeability, core area, windings, core material,
shift correction.  Production considerations and a few other considerations are
given.  (Written for this publication by Southwest Research, trade journal,






A Study of the Structure of the IonosphereTitle Text
Kallmann, H. K.Author Text
Rand Corporation, Santa Monica, California, February 1955.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Balloon Elevated AntennasTitle Text
Leppert, M. L., Shanahan, F. J., and Worsley, D. A.Author Text
NRL Report 4490; February 1955.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finders, Automatic Lightweight, AirborneTitle Text
Parks, W. J.Author Text
Magnavox Company, Fort Wayne, Indiana, First Quarterly Progress Report,
Quarter ending 31 July 1954, Contract DA 36-039-sc-63087, ASTIA No. AD-
39 008 (Serial); February 1955.
Source Text
Keyword Text
ABSTRACT NO. 1:   Progress reports, Nos. 1-3 covering period from 31 July
1954 to 28 February 1955.  The above "serial" AD document is augmented by
AD Nos. 50 478 and 66 568.  ABSTRACT NO. 2:  Phase 1.  The design
objective of the  contract is to develop a lightweight automatic direction finder
functionally similar to the AN/ARN-6 in a smaller, lighter package.  To achieve
this objective, a thorough study was made of existing ADF equipment and
available literature on relevant circuitry.  Particular attention was given to weak
points in the AN/ARN-6 design.  Phase 2,  Part a.  Considerable reduction in
size and weight of the RF coils, compared to equivalent coils in the AN/ARN-
6, is necessary.  After investigating several types of coil construction, it was
decided that wherever possible toroids would be used, and where toroids were
impractical, powdered iron cup cores, smaller and lighter than those on the
AN/ARN-6, would be used.  Breadboard models of the various RF circuits
have been tested.  Phase 2, Part b.  A packaged filter using toroids appears
to be the best method of achieving the required band-pass characteristics in
the IF amplifier.  Germanium diodes will probably be used for the second
detector and the AVC detector.  (Abstract No. 1:  Written for this publication
by Southwest Research, Abstract No. 2:  Author's abstract, technical report
including miscellaneous government published material, English






Dielectric Analysis of Ferrites and Their Appraisal as Radome MaterialsTitle Text
von Hippel, A. R., Westphal, W. B., and Miles, P. A.Author Text
Wright Air Development Center, WADC Technical Report No. 55-149, ASTIA
No. AD-76793; February 1955.
Source Text
Keyword Text
An extensive theoretical and experimental investigation has been undertaken
on the electric and magnetic response of ferrites from static fields up to the
frequencies of the optical region.  The report opens with an Introduction linking
this study to the special needs of the Air Force, and with a General
Discussion (Chapter I) providing the scientific concepts and language which
are a prerequisite for a discussion of the electric and magnetic phenomena
over the whole frequency range.  Chapter III provides the basic concepts on
the ferrites.  Chapter IV describes the experimental techniques used in this
work.  Chapter V gives the methods of dielectric analysis and Chapter VI our
results and their interpretation.  Finally, Chapter VII evaluates our data for
Radome applications, shows why these ferrites will not accomplish the
purpose, and suggests alternative solutions.  (Author's abstract, technical
report including miscellaneous government published material, English






Some Factors Affecting Phase and Gain Alignment in Matched Channel
Receivers
Title Text
Webb, H. D.Author Text
Electrical Engineering Research Laboratories, University of Illinois, Urbana,
Illinois, Technical Report No. 21, Contract No. N6ori-07115.  See also




ABSTRACT NO. 1:  It is recognized that perfect phase and gain matching of
the channels in multichannel receiving systems cannot be realized in
practice.  For this reason equations for percent of ellipsing and bearing
indication are developed for simple RLC coupling, cascaded RLC stages,
double-tuned transformer coupling, an injection-type system, and RLC stages
under transient signal conditions.  These equations are developed in terms of
gain and phase mismatch and also in terms of gain, R, L, and C mismatch.
Curves are shown for percent of ellipsing and bearing error for various
conditions for the RLC and injection systems.  The equations show that for
low errors in the sine wave signal reception case `lc ≈ 1, rg ≈ 1, and r/`l ≈ 1,
where `l, c, r, and g represent the ratios of inductances, capacitances,
resistances, and mutual conductances for the two corresponding stages in
two channels.  For pulse or transient reception the requirement is somewhat
more severe:  `l ≈ 1, c ≈ 1, r ≈ 1, and g ≈ 1.  The percent of ellipsing for given
amounts of mismatch is less if `lc ≈ 1.  The percent of ellipsing for given
amounts of mismatch may be made less by using an injection-type system,
but gains must be corrected by means of AGC in order to correct the bearing
indication.  A brief discussion of the application of the results to practical
matched channels systems is given.  ABSTRACT NO. 2:  In order to find
criteria that could be used to determine the necessary precision of match for
various circuit components or parameters, some simple types of circuits were
analyzed mathematically in order to find expressions for percent of ellipsing,
expressed as 100 times the ratio of the minor axis of the ellipse to the major
axis, and for bearing indication, both in terms of circuit parameters.  The
results of the work are given in the body of the paper, with the detailed
analyses in appendices.  The various expressions derived are expressed in a
manner that is believed to be useful in deciding tolerance limits for the design
of matched channel receiving systems.  (Abstract No. 1 - Author's abstract,
Abstract No. 2 - Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA










Onde Elect., vol. 35, pp. 137-141; February 1955.Source Text
Keyword Text
Discussion of the O.N.E.R.A. radio-alignment system, in which a cw signal
radiated by the moving object is received on the ground by a system having
two pairs of antennas, one pair spaced λ/2 apart, the other separated by a
distance >>λ.  The phase difference between signals received by the
individual antennas can be measured with high accuracy and the position of
the moving object hence determined.  More elaborate equipment measures
the speed of the object and enables its trajectory to be corrected.  (Science











Naval Air Test Center, Patuxent River, Maryland, Final Report, ASTIA No. AD-
60 205; 25 March 1955.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Antenna AT-269 (XA)/ARN-6ATitle Text
AnonymousAuthor Text
Bendix Radio Division, Bendix Aviation Corporation, Baltimore, Maryland,
Interim Report Nos. 8-16, Contract No. AF 33(038)23678.  Reports with this
title include:  Interim engineering rept. no. 8, 30 November 1952, AD-2936,
Interim engineering rept. no. 16, 31 March 1955, AD-61 786.
Source Text
Keyword Text
Where information pertaining to these reports is available, abstracts are
carried according to chronology.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published







Short Range D/F Plotting EquipmentTitle Text
AnonymousAuthor Text
Bendix Aviation Corporation, York, Pennsylvania, Interim Reports, Contract
No. AF 30(602)1172.  Reports with this title include:  Interim engineering rept
no. 1, 10 June-31 July 1954, AD-44 383; Interim engineering rept. no. 2,
August 1954, AD-48 134; Interim engineering rept. no. 3, September 1954,
AD-48 133; Interim engineering rept. no. 4, 1-31 October 1954, AD-56 975;
Interim engineering rept. no. 5, 1-30 November 1954, AD-54 227; Interim
engineering rept. no. 6, 1-31 December 1954, AD-56 974; Interim engineering
rept. no. 7, 1-31 January 1955, AD-61 500; Interim engineering rept. no. 8, 1-
28 February 1955, AD-67 745; Interim engineering rept. no. 9, 1-31 March
1955, AD-78 557; Interim engineering rept. no. 10, 1-30 April 1955, AD-66 729.
Source Text
Keyword Text
Where information pertaining to these reports is available, abstracts of same
are carried according to chronology.  (Written for this publication by
Southwest Research, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






On the Transmission between Two Rectangular AperturesTitle Text
Bickmore, R. W.Author Text
Research and Development Laboratories, Hughes Aircraft Company, Culver
City, California, Scientific Report No. 1, Contract No. AF 19(604)-1317, ASTIA
No. AD-60756; 1 March 1955.
Source Text
Keyword Text
The transmission between two rectangular apertures is examined as a
function of their sizes, separation, excitation functions, and surface shapes,
with Fresnel approximations made throughout.  Relations are derived which
show when it is advantageous to focus the apertures by curving about a
spherical surface.  This theory is then applied to the problem of Fraunhofer
pattern measurement in the Fresnel zone.  (Author's abstract, technical report
including miscellaneous government published material, English






U.S. Coast Guard Automatic Direction Finder Model RD 132Title Text
Blakely, J. R.Author Text
Trans. IRE, vol. CS-3, no. 1, pp. 16-22; March 1955.Source Text
Keyword Text
The RD-132 quickly and automatically provides a means of obtaining the
relative bearings of distant radio transmitters for navigational purposes.
Designed for general shipboard and shore-station use, it is light, compact and
adaptable to any required type of installation.  (Author's abstract, formal







Observation of Distant Meteor-Trail Echoes Followed by Ground ScatterTitle Text
Hartsfield, W. L.Author Text
J. Geophys. Research, vol. 60, p. 53; March 1955.Source Text
Keyword Text
Observations of backscatter on 13.7 Mc over a southeasterly path from
Sterling, Virginia, revealed the existence of meteor-trail reflections just ahead
of the main body of the backscatter, demonstrating that the latter was from
the ground in these instances.  The existence of apparent two-hop
backscatter without the appearance of one-hop was noted in a number of
cases.  Possible reasons for this behavior are discussed.  (Author's abstract,











Rep. Ionosphere Res., Japan, vol. 9, no. 1, pp. 45-49; March 1955.Source Text
Keyword Text
Measurements of the arrival directions of standard 4 Mc/s transmission from
Koganei, Tokyo, were made at 4 radio-wave monitoring stations (Kushiro,
Sendai, Iwaoka, and Miyakonojo) during February 1-7 and March 18-24, 1954.
 The results obtained are shown graphically and indicate that when the
receiving station is within the skip zone, the direction-finding service is beset
with difficulties owing to scattered waves being received.  The range of
variation of the bearings of the incoming waves has a fairly positive correlation
with the ratio of the frequency used to the M.U.F.  The lateral deviation of a
sky wave propagated over short distances may be interpreted in terms of the
direction of the circuit relative to the direction of the inclination of the surface
of equal electron density in the ionosphere, which tilts appreciably for the
wave concerned at twilight or in case of disturbances.  A model illustrating
this relation between arrival bearing and tilt of the equal-electron-density
surface is described and illustrated by several examples.  (IRE or IEEE
abstract, formal literature, Japanese language/abstract, document not






H.F. Direction FindingTitle Text
McCue, C. G.Author Text
Wireless Eng., vol. 32, pp. 79-81; March 1955.Source Text
Keyword Text
Some night-time D/F observations were made at the Radio Research
Organization's stations at Slough and Winkfield on hf radio signals from
Sterling, Virginia, U.S.A., during February and March 1953.  The purpose of
these measurements was to test whether the observed bearings depended
upon the direction of the transmitting aerial beam.  No significant correlation
of this nature was disclosed.  (Author's abstract, trade journal, English






Interim Development Report for Rapid Scanning Countermeasures
Receiving Set AN/WLR-1(XN-1)(U)
Title Text
Ristola, E. G.Author Text




This is the twelfth interim report covering the development of a
countermeasure receiving set employing the rapid scanning principle and the
technique of simultaneous analysis, direction finding and panoramic displays.
 During the period covered by this report, the construction and testing of
Model No. 2 was completed.  This model was delivered.  The construction of
Model No. 3 was completed and testing was started.  Vibration tests were run
on  the r-f tuners (Units 1 through 9) the r-f detector (Unit 14) and the r-f
coaxial switches (Units 18 and 28).  A humidity test was made on r-f tuners 8
and 9, the r-f detector (Unit 14) and the indicator calibrator (Unit 19) due to the
failures in these units in the previous humidity test of the system.  (Abstract






Utilization of Electromagnetic Propagation Parameters in Topographic
Mapping
Title Text
Williams, J. R.Author Text
Batelle Memorial Institute, Columbus, Ohio, Seventeenth Interim Report,
Contract No. DA-44-00 En g-1931, ASTIA No. AD-74 312; 1 March 1955.
Source Text
Keyword Text
This is a report Bibliography on radio ranging and related subjects.  (Written
for this publication by Southwest Research, technical report including
miscellaneous government published material, English language/USA






Low-Frequency Direction FinderTitle Text
Clarke, C., and Harrison, V. A. W.Author Text
Wireless Eng., vol. 32, pp. 109-114; April 1955.Source Text
Keyword Text
The instrument described is a simplified and improved version of a type of
direction finder in current operational use for locating thunderstorms.  Signals
from crossed-loop aerials, 1 m2 area, are amplified in matched amplifiers,
tuned to 10 kc/s and applied to the crt.  In observations on atmospherics the
tube is brilliance-modulated by a pulse derived from the atmospheric.  When a
network of stations, linked by telephones, is used, the atmospheric received
at a selected station also causes an audible pulse to be passed over the
telephone lines; this facility improves the co-ordination of the observations.  If
required, a sense amplifier may be incorporated to remove the 180º ambiguity
which normally occurs in the bearings; the aerial for this unit is a short vertical







Doppler Spectrum of Sea Echo at 13.56 Mc/sTitle Text
Crombie, D. D.Author Text
Nature, vol. 175, pp. 681-682; 16 April 1955.Source Text
theoryKeyword Text
The Doppler frequency shift of radio waves reflected from the sea surface at
13.56 Mc/s. has been recorded.  Such records show the following unexpected
features:  (a) the frequency of the principal component (as initially obtained by
measurement of the length of individual cycles on the record) is surprisingly
constant at about 0.38 c./s., irrespective of wind conditions and state of the
sea; (b) the records show that the range of frequencies present is small.
Spectrum analysis of the records made with an Admiralty wave analyzer
confirmed these findings.  A tentative explanation of these features can be
offered if it is assumed that the sea waves acta as diffraction gratings.  It is
known that, under a given wind, sea waves of all lengths up to a maximum
dependent on the wind velocity are generated.  Of this multiplicity of waves,
some travelling radially to the antenna will have a wavelength L and will reflect
back a large signal when L = λ/2, λ being the radio wave-length.  Since the
velocity v of a sea wave of length L is given by v=g/2/pi*L, g being the
acceleration due to gravity, then the Doppler shift ∆f, of this enhanced signal
will be (for the present case) .376 hz, agreeing closely with the value for ∆f =
0.38 c./s.  It might also be expected that components of nonsinusoidal waves
of wave-length L = nλ/2, n being an integer, travelling radially towards the
antenna, would cause reinforcement and thus large reflected signals.  These
would then have Doppler shifts of (deltaf)=g/pi*n/wavelength.
The subsidiary peak at a frequency of 0.54 c./s. ≈ 0.38 √2 thus suggests that
this is due to waves having a length L = λ.  Both the peaks depart
considerably from line spectra.  At first sight this could be explained by
considering that the relatively short waves of length L ≈ λ/2 are superimposed
on the crest of much longer waves and thus have velocities dependent on the
lengths and heights of the larger waves.  An alternative explanation of the
shape of the spectra is that the sea waves exist in short trains.  The first-
order (n = 1) diffraction patterns of short sea-wave gratings of variable spacing
L have been calculated, and may be drawn as Doppler shift spectra.  The
agreement is considered to be good.  This may be of interest to
oceanographers, since the explanation does not completely conform with
accepted ideas of the behavior of sea waves.  The explanation above would
suggest that by the use of radio waves of lower frequency longer sea waves
would be observed, and that the use of an equipment of variable frequency
would result in a sea-wave spectrometer.  At very high frequencies under
Abstract Text
extremely calm conditions, however, when sea waves of length comparable
with the radio wave-length are dominate, similar results to those found here at
lower frequencies should be obtained.  It is interesting to note that, because
capillary waves have a velocity which decreases with wavelength, then the
Doppler shift for radio wave-lengths less than 4 cm. under very calm
conditions should increase more rapidly with decreasing wave-length than at
longer radio wave-lengths.  Under normal conditions, however, when waves of
much greater length are dominant, than in the expression for Doppler shift,
delta(f)=g/pi*n/wavelength, n will be large and a continuous spectrum may





Loop Aerials Using FerritesTitle Text
Dupuis, J.Author Text
Onde Elect., vol. 35, pp. 379-393; March/April 1955.Source Text
Keyword Text
The characteristics of loop antennas wound on ferroxcube cores are
discussed and constructional details are given.  (Science or engineering







On the Relationship between the Distribution of Intensity in Radiating
Systems and Their Directional Characteristics
Title Text
Eckart, G.Author Text
Arch. elek t. Uebertragung, vol. 9, no. 4, pp. 177-180; April 1955.Source Text
Keyword Text
It is shown on the basis of the analytical theory of the Fourier transformation
that, for linear and infinitely plain radiating systems the relationship between
the amplitude distribution on the radiator and the directional radiation pattern
in unique.  The problem of scattering when a zone of small disturbances of
the permittivity, or that of the velocity of sound, is struck by a wave, is
considered for the case of electric and acoustic waves respectively.  A
mathematical solution is given for the determination of the distribution of the
disturbing intensities; this is possible to obtain when a infinite family of
directional characteristics of the scattering field is plotted by measurement.
(Science or engineering abstract, formal literature, German language/abstract,






Flush Mounted Antennas for Direction-Finding and ECMTitle Text
Levis, C. A., and Tai, C. T.Author Text
The Ohio State University Research Foundation, Columbus, Ohio, Report No.
486-40, Contract No. AF 18(600)85; ASTIA No. AD-69198; 30 April 1955.
Source Text
Keyword Text
The problem of coupled cylindrical antennas of unequal sizes, both in length
and in diameter, has received considerable attention in the last few years.
Significant contributions to the subject have been made by Uda and Mushiake
in their study of Yagi-Uda antennas.  The method used in their theoretical
study of the problem can be considered as an extension of Hallen's original
work on a single antenna.  A similar method was used by Kin and Harrison in
their treatment of two coupled antennas of identical size.  While much useful
information has resulted from the extensive work of Uda and Mushiake, it
seems desirable to make an independent approach to the problem in order to
check the accuracy of their solution.  This is particularly true because the so-
called first-order solution based upon Hallen's method sometimes does not
yield results comparable to those found by other methods.  The method
described in this paper is an extension of Storer's variational method,
originally used for the treatment of a single-cylindrical antenna.  An extension
proposed by Begovich gives variational formulas for coupled slots, provided
they are small electrically.  Although no numerical values are yet available for
the solution of the Yagi-Uda antenna by this new method, we should like to
present here a general derivation of the essential formulas involved in the
method.  (Author's abstract, technical report including miscellaneous







Direction Finders, Automatic Lightweight, AirborneTitle Text
Parks, W. J.Author Text
Magnavox Company, Fort Wayne, Indiana, Progress Report, four-month




Breadboard work on the unit was completed to the extent that the complete
system was functioning on all three bands.  Antenna sensitivity was under 10
microvolts for 50 milliwatts out, 4:1 signal-to-noise ratio.  Loop sensitivity was
60 microvolts per meter.  Compass sensitivity was about 30 microvolts per
meter, but can be improved by optimizing the loop to sense signal radio.  The
experimental model of the control box was completed and tested with the
breadboard model of the power supply box.  The antenna input circuit was
redesigned for improved sensitivity and rejection.  Edge lighted panels were
designed and fabricated.  The experimental model of the power supply box
was completed.  Electrical parts were received and assembled to the printed
circuit boards.  A new method of encapsulation of the transformers was
developed, and temperature and humidity checks made which proved out the
results.  The experimental model of the loop antenna was completed and
tested.  Sensitivity was two DB below that of the ARN-6 loop.  The two DB
difference can be recovered by minor design improvements.  Printed circuit
boards were revised for the development model of the control box.  Minor
modifications were made in the housing, and all mechanical parts fabricated
for two units.  The development model of the power supply box will have the
connectors brought out the front.  Metal parts have all been fabricated.
Printed circuit boards will be the same as those for the experimental model.
(Author's abstract, Technical report including miscellaneous government










ASRE Technical Note AX/55/7; 27 April 1955.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Iatron Tube Development for AN/ARD-10(XA-1)Title Text
Toohig, M. F., Davis, D. W., et al.Author Text
Capehart-Farnsworth Corporation, Fort Wayne, Indiana, Quarterly Report; 30




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Spacing-Error Analysis of the Eight-Element Two-Phase Adcock
Direction Finder
Title Text
Travers, D. N.Author Text
IRE Trans., vol. AP-3, no. 2, pp. 63-65; April 1955.Source Text
Keyword Text
ABSTRACT NO. 1:  The sensitivity and spacing error limitations of the
conventional 4-element array requires the use of several arrays in order to
cover a large portion of the frequency spectrum.  An 8-element array is
described which has an operating frequency range considerably greater than
that of the familiar Adcock, while still maintaining the simplicity of 2-phase
goniometer azimuth scanning.  Spacing error curves are plotted and an
optimum design is selected.  It is shown that element spacing values greater
than one wavelength are possible, and that frequency coverage is sufficiently
great to render considerations other than spacing error the limiting factors.
ABSTRACT NO. 2:  In the array described the elements are arranged on a
circle with alternate angular separations of 54º and 36º; the operating
frequency range is 20:1.  Element-spacing values >λ may be used; bandwidth
is limited by other factors, such as antenna impedance or vertical pattern,
rather than spacing error.  (Abstract No. 1 - IRE or IEEE abstract, Abstract
No. 2 - Source of abstract unknown, formal literature, English language/USA










Gabriel Labs, Needham Heights, Massachusetts, Quarterly Progress Report
Nos. 1-10, 8 November 1952 to 8 May 1955, Contract No. DA 36-039-sc-
42602.  Reports with this title include:  Quarterly progress rept. no. 1, 8 Nov
52 - 8 Feb 53, AD-10 936; Quarterly progress rept. no. 2, 8 Feb - 8 May 53,
AD-15 899; Quarterly progress rept. no. 3, 8 May - 8 Aug 53, AD-33 272;
Quarterly progress rept. no. 4, 8 Aug - 8 Nov 53, AD-30 345; Quarterly
progress rept. no. 5, 8 Nov 53 - 8 Feb 54, AD-40 591; Quarterly progress rept.
nos. 6-7, 8 Feb - 8 Aug 54, AD-60 766; Quarterly progress rept. no. 8, 8 Aug -
8 Nov 54, AD-71 672; Quarterly progress rept. no. 9, 8 Nov 54 - 8 Feb 55, AD-
70 557; Quarterly progress rept. no. 10, 8 Feb - 8 May 55, AD-74 614.
Source Text
Keyword Text
Where information pertaining to these reports is available, abstracts will be
carried in collection according to chronology.  (Written for this publication by
Southwest Research, technical report including miscellaneous government







Ferroxcube Rods for AerialsTitle Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, book,






CXGJ-4 Equipment and CXGJ-5 EquipmentTitle Text
AnonymousAuthor Text
Federal Telephone and Radio Corporation, Technical Memorandums 123 and
131, 4 May 1955,
Source Text
Keyword Text
The CXGJ-4 equipment is a direction finder equipment covering the frequency
rang from 20 Mc/s to 100 Mc/s, and providing instantaneous cathode ray tube
indications of bearing of signals tuned in anywhere within the range.  This
report covers historical notes, technical characteristics and discusses the
mechanical and operational features.  The CXGJ-4 is intended for shipboard
service and the CXGJ-5 is intended for aircraft service.  (Abstract source
unknown, technical report including miscellaneous government published






UHF Direction Finder AntennaTitle Text
AnonymousAuthor Text
Balco Research Laboratories, Newark, New Jersey, Final Report; Contract
AF30(602)1186; ASTIA No. AD-68 895; 13 May 1955.
Source Text
Keyword Text
This final report contains pertinent information on an investigation and
feasibility study to determine a suitable approach toward the design of a UHF
direction finder antenna for use with the AN/CRD-6 system.  It contains a
history of the investigation, the resulting conclusions and the contractor's
recommendations.  Revelant technical information and supporting data is
included.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Large Reduction of VHF Transmission Loss and Fading by the Presence
of a Mountain Obstacle in Beyond-Line-of-Sight Paths
Title Text
Crysdale, J. H.Author Text
Proc. I.R.E., vol. 43, no. 5, p. 627, May 1955.Source Text
Keyword Text
A clarification of theoretical prediction  of reduction in VHF transmission loss
caused by a mountain obstacle.  (Abstract written for purposes of this








Dickson, F. H., Egli, J. J., et alAuthor Text
Proc. I.R.E., vol. 43, no. 5, pp. 627-8, May 1955.Source Text
Keyword Text
Rebuttal to J. H. Crysdale's comments on the authors article "Large
Reductions of VHF Transmission Loss and Fading by the Presence of a
Mountain Obstacle in Beyond-Line-of-Sight Paths" in same issue and on
same page.  (Abstract written for purposes of this publication by Southwest






Helical Antennas for Direction Finding Purposes in Decimeter RangeTitle Text
Koehler, A.Author Text
Electronische Rundschau, vol. 9, no. 5, pp. 190-195; May 1955.Source Text
Keyword Text
Calculation of dimensions, with particular reference to structures of 1
wavelengths turn length; origin and formation of radiation directivity pattern
and calculation for various helical forms; conditions for obtaining optimal
directivity effect and sufficiently stable input impedance; advantages of helical
antennas.  (Science or engineering abstract, trade journal, German






Graphical Aids to the Selection of Intermediate and Oscillator
Frequencies in Single and Double Superheterodyne Receivers
Title Text
May, G.Author Text
Technical Note No. RAD 603, May 1955,Source Text
Keyword Text
The existing graphical aids for use in the choice of intermediate frequencies in
superheterodyne receivers are described, and some of their limitations are
mentioned.  An improved type of graphical aid, the normalized frequency
chart, is described and an example of it use is given.  (Abstract taken from






Partial Sleeve Aircraft Antennas for Search Applications in the 50-300
mc Range.
Title Text
Mayes, P. E.Author Text
Final Report:   Report 27, 55, 49 pages; May, 1955.  Author's Association:
Illinois Univ Urbana Electrical Engineering Research Lab.
Source Text
antennas, airborne, antenna radiation patterns,
direction finding, measurement, A-3 aircraft, NTISDODXD
Keyword Text





Field Patterns of Horizontal-Wire Antennas Submerged in SeawaterTitle Text
Musselman, M. L. and Roos, G. W.Author Text
NRL Report 4537, AD No. 69421, Naval Research Laboratory, Communication
Branch, Radio Division, Washington, D.C., 25 May 1955.
Source Text
Keyword Text
Scale-model experiments were conducted to determine the radiation pattern
in air above horizontal insulated-wire antennas submerged in seawater.
Radiation patterns were measured over a wide range of frequencies for both
end-exposed and end-sealed antennas that varied in physical lengths from 2
to 16 feet.  Antenna cables with ratios of dielectric diameter to conductor
diameter of 3.6 and 11.2 were used for the measurements.  The results
showed that the radiation pattern in air was a figure eight for all antennas of
electric length less than  1/4 wavelength.  The major lobes of the pattern were
axial to the antenna.  As the antenna length was increased to 3/4 wavelength,
the lobes of the figure-eight pattern began to split with reduced field strength
in the direction of the antenna.  The ratio of dielectric diameter to conductor
diameter did not affect the shape of the pattern.  The change  or split in the
lobes of a figure-eight pattern is explained in terms of the phase angle
introduced by the difference in propagation constants between air and the
antenna dielectric.  These results applied to both end-exposed and end-
sealed antennas.  This is an interim report; work on the problem is continuing.
 (Authors' abstract, technical report including miscellaneous government






Technical Report on Impedance of Thin Wire Loop AntennasTitle Text
Storer, J. E.Author Text
Harvard University, Cruft Laboratory, Contract No. N5onr-76, Task Order No.
1, Tech Rpt. No. 212; 1 May 1955.
Source Text
Keyword Text
Hallen integral equation for current and impedance of thin wire loop antenna is
solved using Fourier Series; extensive tables of theoretical loop antenna
impedances are presented which (for one case tested) are in satisfactory
agreement with experiment; graphical results also given which facilitate
evaluation of current distribution.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






Investigations of Scattering and Multi-path Properties of Ionospheric
Propagation at Radio Frequencies Exceeding the MUF
Title Text
Abel, W. G., Debettencourt, J. T., Roche, J. F., and Chisholm, J. H.Author Text
Lincoln Laboratory, Massachusetts Institute of Technology, Lexington,
Massachusetts, Technical Report No. 81, ASTIA No. AD-76 494; 3 June 1955.
Source Text
Keyword Text
This report presents some results of studies of ionospheric forward-scatter
propagation at frequencies exceeding normal MUF in the high HF and low
VHF range for the purpose of investigating potential point-to-point
communications.  Data from approximately 13,000 hours of operation were
analyzed from measurement conducted since late 1951 on several
frequencies and paths, predominantly 1000 to 1100 miles in length, in mid-
latitudes.  Signal levels and signal-level characteristics are presented and
discussed.  Most of the work was conducted at 49.6 Mcps on the 1066-mile
Cedar Rapids (Iowa) - Round Hill (Massachusetts) path.  Nominal 30-kw
transmitters and large rhombic transmitting antennas were employed.  The
median received signal levels were relatively weak - of the order of 100 db
below freespace values.  Fading during short periods in the absence of
meteoric or sporadic-E enhancements was found to be Rayleigh distributed.
For longer periods, of the order of an hour, the fading was essentially
Gaussian, although meteoric and sporadic-E enhancements often changed
the slope of the fading distribution curves at higher signal levels.  In general,
the normalized median levels were lower and the diurnal variations less
marked than those reported by CRPL for the shorter (773-mile) Cedar Rapids -
 Sterling (Virginia) path.  Seasonally the median levels were higher in winter
and summer and lower in spring and fall.  There was an indication of lower
levels with decreasing sunspot activity.  The vertically polarized component of
the received signal was some 6 db (median) lower than the horizontally
polarized component when using the 2000-foot horizontal rhombic
transmitting antenna.  Studies made in 1952 of off-path signal levels and
measurements of cosmic noise are described.  Preliminary analysis of pulse-
transmission data for a short path (387 miles) indicates daytime ionospheric-
scatter heights of 80 to 90 km.  The level and characteristics of 27.8-Mcps
signals (Cedar Rapids - Round Hill) are presented and discussed.  Additional
measurements at 22.9 Mcps are described for the 1059-mile Alpine (New
Jersey) - Goose Bay (Labrador) path on transmissions during part of 1953.
Observations at 21.6 Mcps are reported for signals received at Limestone,
Maine from transmissions at Cincinnati (997 miles); signal-level data and two-
stage space-diversity results for a 3-day period of observation in November
Abstract Text
1952 are described.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA





A Theoretical Investigation of the Effects of Reflections from Buildings
on Localizer and Glide Path Courses
Title Text
Alford, A., Adams, G. J., and Parisi, F. E.Author Text
Andrew Alford, Consulting Engineers, Boston, Massachusetts, Final
Engineering Report, Contract No. AF33(038)-23700; June 1955.
Source Text
Keyword Text
A large number of instrument landing systems have been installed and
successfully operated by the CAA over a period of years at major airports
throughout the United States.  Satisfactory localizer and glide-path courses
have been obtained in spite of the large number of hangars and other buildings
at major airports.  This degree of success is believed to have been due largely
to the proper selection of runways and the use of localizer arrays having as
many as ten elements when conditions require.  Experience during the past
years seems to show that the course of the equisignal glide path is rarely
affected by hangars or other buildings normally found at an airport.  Such
course irregularities as are sometimes found are more often due to
irregularities of the ground surface in the area where the relevant signal is
reflected from ground.  Course bends in the localizer courses are fairly
common when a portable equipment such as MRN-1, having an antenna of
small aperture designed for use at temporary airports without large buildings
is installed at one of the major airports with a large number of big hangars.
Serious course bends have been encountered even with the 8 or 10 loop
localizers under some circumstances and particularly when the localizer sites
were improperly chosen.  Even these sites would probably have been
satisfactory had the dual localizer with a large aperture been available at the
time.  The theoretical investigation described was made in the hope that it
would be of assistance in selecting the localizer and the glide path sites as
well as the type of equipment which is most suitable for a given site.  There
seems to be no record of a complete, direct experimental study of the
reflection properties of hangars and of other typical structures normally
encountered at airports.  There is some good indirect evidence that at 110 mc
hangar walls facing runways behave more or less like metal sheets of
comparable size.  Even such indirect experimental evidence is meager at 330
mc.  In the study of the effects of reflected signal on the localizer courses it is
very important to note that there are vast differences among several types of
localizers.  A three loop localizer with an auxiliary 2 loop antenna such as the
AN/MRN-1 radiates a substantial amount of 90 cycle sideband signal in all
directions on one side of the localizer course and a similar amount of 150
cycle sideband signal on the opposite side of the course.  Thus, almost any
Abstract Text
building at the airport is illuminated to some degree by at least one of the two
types of sideband signals.  On the contrary, a dual localizer with a 90 foot
primary array sends important radiation only into a sector about 15 degrees
wide.  In this case buildings other than those near the approach end of the
runway are not illuminated and consequently cannot reflect any appreciable
signal.  Standard CAA 8 and 10 loop localizers as well as the older 9 and 7
loop versions fall between the MRN-1 and the dual localizer.  (Author's
abstract, technical report including miscellaneous government published





Direction Finder Set AN/TRD-4ATitle Text
AnonymousAuthor Text
Direction Finder Set AN/TRD-4A, Department of the Army Technical Manual
TM 11-688, Department of the Army, June 1955.
Source Text
Keyword Text
This manual contains instructions for the installation, operation, maintenance,
and repair of direction finder set AN/TRD-4A.  A typical installation using
direction finder set AN/TRD-4A is shown in figure 1.  The AN/TRD-4A is a
complete transportable radio direction finding station that covers the
frequency range of .54 to 30 megacycles (mc), with separate facilities for
direction finding, intercept reception, communication reception, field telephone
communication, and frequency measurement. (Abstract taken from author's






Study Phase Engineering ReportTitle Text
AnonymousAuthor Text
Cubic Corporation, San Diego, California, Contract No. AF 08(606)785, ASTIA
No. AD-64 847; 1 June 1955.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finder Set AN/TRD-4ATitle Text
AnonymousAuthor Text
Department of the Army, Technical Manual No. 11-688; 24 June 1955.Source Text
Keyword Text
This manual contains instructions for the installation, operation and
maintenance of Direction Finder Set AN/TRD-4A, a complete transportable
radio direction-finder station covering the frequency range of .54 to 30
Megacycles and having separate facilities for radio direction-finding, intercept
reception, communication reception, field telephone communication, and
frequency measurements.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published







Series A Mathematical and Physical SciencesTitle Text
Anonymous, Proceedings of the Royal SocietyAuthor Text
vol. 230, no. 1181, Published by the Royal Society, Burlington House,
Piccadilly, London, W.1, 21 June 1955.
Source Text
Keyword Text





Status Report on Direction of Arrival of Radio WavesTitle Text
Bailey, A. D., Hayden, E. C., Dunn, E. J., et al.Author Text
Engineering Experiment Station, University of Illinois, Urbana, Illinois;
Contract No. N6-ori-7115; ASTIA No. AD-71548; 30 June 1955.
Source Text
Keyword Text
SUMMARY STATEMENTS OF PROGRESS ON THE SEVERAL
PROJECTS:  "Direction of Arrival of Waves," E.C. HAYDEN, E.J. DUNN, AND
R.S. SMITH.  The pulse transmitter at Columbus, Ohio, is in operation on its
new frequency, 5295 kc.  The transmitter license requires a directive antenna.
 This type of antenna cannot be installed at the present transmitter site.  A
new location has been obtained, but will not be available until October or
November 1955.  Meanwhile the transmitter is being operated with a simple
horizontal dipole, and permission for such operation on a temporary basis has
been requested from the FCC.  The improvements in the RDF field station
antenna system have been completed.  Sensitivity, stability, null depth, and
interchannel matching over a band of frequencies all show material
improvement when compared to the original system.  Some intermodulation
occurs in the antenna amplifiers in the presence of strong signals, i.e.,
signals producing an open-circuit voltage at the base of the antennas of the
order of 0.1 to 0.2 volts.  A report describing the complete antenna amplifier
system is being prepared.  The signal display system at the field station is
complete.  It allows observation of the bearings, polarization, and structure of
incoming signals from the Columbus transmitter and from WWV.  By means
of a gating system, individual portions of a complex signal can be selected for
display and observation.  The new RDF receiver was designed with sufficient
bandwidth to pass 100 microsecond pulses.  This was done because the
bandwidth of the Canadian CRDF receiver was too small to allow bearings to
be obtained on the 100 microsecond pulse signals.  The installation of the
wider-bandwidth receiver did not bring the improvement that had been
expected.  It appears that propagation of the signal by way of the ionosphere
causes considerable disruption of the phase relationships between the signal
sidebands and the carrier.  The result is a "squashing" and "spreading" of the
pulse shape.  "Matched-Channel Amplifier Problems," H.D. WEBB AND T.R.
O'MEARA.  Work on the receiver with fixed-tuned wide-band RF amplifiers
continues, but the work has been confined to the 7 to 10.5 mc band.  With
the maximally-flat staggered-triplet design, measurements show that the first
oscillator image is suppressed 34 to 38 db, but the first IF feed-through is
suppressed only 8 to 11 db.  Other undesired input signals which were also
very bothersome were those at frequencies equal to the first local oscillator
Abstract Text
frequency plus or minus the second intermediate center frequency.  These
signals were suppressed form 23 db to 45 db over the frequency range.  In all
of these cases the suppression of the undesired signals was not large
enough.  The maximally-flat staggered triplets have been replaced by two
cascaded over-staggered pairs in each channel.  All three types of
suppression have been increased considerably, but no measurement data are
as yet available for comparison with the previous results.  Qualitative tests do
indicate that neither type of IF suppression is good enough with the present
design.  It is planned to further improve the IF suppression before complete
measurements are made on the new amplifiers.  It is necessary that this wide-
band receiver be made to operate well on one band before any experimental
work can be done on panoramic RDF.  "High Frequency Transformers," T.R.
O'MEARA.  Theoretical studies are being completed on the problem of wide-
band coupling of vacuum tubes to vacuum tubes, and vacuum tubes to
transmission lines, by means of wide-band high frequency transformers.  A
paper is being prepared on the subject "Wide-Band Power Amplifiers and
Transmitters."  Design has been started on a cascade type grounded-grid
amplifier with a theoretical bandwidth of about 170 mc.  "Application of
Probability Theory and Statistical Inference to the Radio Direction Finding
Problem," A.D. BAILEY AND R.L. SYDNOR.  The development work on the
improved bearing computer and integrator units has been completed in the
laboratory, and the equipment is presently being installed at the direction
finder field station.  Upon completion of the installation and the field testing of
the equipment, the principal phase of this investigation will be resumed.  A
technical report on the improved equipments and techniques is in preparation.
 Also an abstract of a proposed paper on some of the recent developments
has been submitted for review by a possible publisher.  Because the abstract
summarizes the recent work, it is repeated here as a matter of record.  The
abstract follows:  "A sector-type radio direction finder bearing computer, a
bearing integrator, related equipments and techniques are described.  The
computer samples the intermediate frequency outputs of a twin-channel, high-
frequency, cathode-ray type radio direction finder at a 25 cps rate.  The
indicated bearing of each sample is calculated via a logarithmic analog and
appears at the output of the computer as a stretched rectangular pulse whose
amplitude is proportional to the bearing deviation from a preset reference zero.
 The recorded sequence of output pulses is a sampled-data presentation of
the bearing deviation.  The data may be recorded by any oscillographic
recording system having adequate bandwidth.  The effective linear azimuthal
range of the computer is limited to a ±15º sector centered on reference zero.
However, a bearing shifter is incorporated which effectively shifts the azimuth
of the arriving signal into the linear range of the computer.  The systematic
error is less than 0.2 degrees.  "Immediate statistical reduction of the
sampled data is made available by means of a bearing integrator of the long
time-constant RC type; it determines the cumulative mean of the sequence of
indicated bearings over any period of three minutes or less."  Aircraft RDF and
Homing Systems," A.D. BAILEY.  The final report on Contract No. N6-ori-
07137, under which the work on this project was carried from August 1951 to
January 1955, has been completed and distributed.  The work will be
continued under Contract No. NOas-55-421f until 31 July 1955.  "Application
of Ionospheric Cross-Modulation in Radio Direction Finding," J.M.
ANDERSON.  At present it appears unlikely that the field application of this
work will be resumed.  Mr. Anderson, however, is still working on the
theoretical and laboratory experimental aspects of the problem in the
Gaseous Electronics Sections.  "Magnetic Recording of Bearings," H.D.
WEBB, T.R. O'MEARA, AND R.L. SYDNOR.  A technical memorandum
describing the results of the work to date on this subject has been prepared.
(Author's abstract, technical report including miscellaneous government






Direction Sensitive Doppler DeviceTitle Text
Kalmus, H. P.Author Text
Proc. IRE, vol. 43, no. 6, pp. 698-700; June 1955.Source Text
Keyword Text
Simple double doppler device makes it possible to determine direction of
motion in addition to measuring velocity; same principle can be employed to
measure distances, temperature, or small frequency differences; features of
single antenna device with gyrator, and single antenna single detector device;
application for moving target indication.  (Science or engineering abstract,







Location of Atomic Bursts by a Field Artillery Observation Battery,
Exercise DESERT  ROCK 6
Title Text
no authorAuthor Text
Technical Report:  96 pages; June, 1955.  Army Artillery and Missile School,
Fort Sill, Oklahoma.
Source Text
nuclear explosions, position finding, range finding,
hang meters, position (location),  sound ranging, radar
equipment, desert rock exercises, teapot operation,
AN/TVS-1-U/A reports, NTISDODXA,  NTISDODWT
Keyword Text





Notes on Correlation Methods for Evaluating Ionospheric Winds from
Radio Fading Records
Title Text
Yerg, D. C.Author Text
J. Geophys. Res., vol. 60, no. 2, pp. 173-85, June 1955.Source Text
Keyword Text
A correlation method requiring six values of the correlation coefficient is
developed.  Expressions for the drift velocity, fading velocity, and
characteristic velocity are obtained from a correlation theory extended to
include an elliptical contour in the horizontal plane.  The physical significance
of the derived velocities is considered.  Preliminary data indicate that the
correlation ellipse exhibits a preferred orientation and that fading associated
with random changes is as important as fading associated with a drifting







Radiation Resistance and Gain of Rhombic Aerials with an
Approximation for Radiation Damping
Title Text
Zuhrt, H.Author Text
Arch. elek t. Urbertragung, 9, no. 6, pp. 255-258; June 1955.Source Text
Keyword Text
Formulae and curves are derived for the radiation resistance and gain of
rhombic aerials as a function of the aerial data.  An approximate allowance is
made for radiation damping.  (IRE or IEEE abstract, trade journal, German






Ferrite - FundamentalsTitle Text
Aden, A. L., Ayers, W. P., and Melchor, J. L.Author Text
Sylvania Technologist, vol. 8, no. 3, pp. 76-83; July 1955.Source Text
Keyword Text
The application of general theory of magnetism to magnetic ferrites; properties
with emphasis on composition, structure, and loss mechanisms.  (Science or
engineering abstract, trade journal, English language/USA abstract,






On the Rapidity of Fluctuations in Continuous-Wave Radio Bearings at
High Frequencies
Title Text
Bain, W. C.Author Text
Proc. IEE, Part B, vol. 102, pp. 541-543: Disc., pp. 550-554; July 1955.Source Text
Keyword Text
Bearing observations were made with an Adcock direction finder on distant
transmitters at a rate of 5/sec.  The auto-correlation function of the
observations was calculated; it is best represented by an exponential formula
with index -τ/τ0, where the mean value of τ0 is 0.75 sec with a standard
deviation of 0.51 sec.  Expressions are given for the reduction in the variance
of bearing error to be obtained by time-averaging.  (Science or engineering







Sources of Error in U-Adcock High-Frequency Direction-FindingTitle Text
Bowen, K. C.Author Text
Proc. IEE, Part B, vol. 102, pp. 529-532: Disc., pp. 550-554; July 1955.Source Text
Keyword Text
Statistical methods have been used to calculate the respective contributions
to the total variance of error in a series of typical check bearings on known
transmitters.  The variance component, normally attributed to wave-
interference errors, has been studied particularly, and the contributions from
observational error and the effect of ground resistivity variations over the D/F
site have been estimated.  (Author's abstract, formal literature, English






Some Aspects of Rapid Directional Fluctuations of Short Radio Waves
Reflected at Ionosphere
Title Text
Bramley, E. N.Author Text
Proc. IEE, vol. 102, Part B, no. 4, pp. 533-540, 550-554; July 1955.Source Text
Keyword Text
ABSTRACT NO. 1:  Measurements of fluctuations observed on single
component first order ionospheric echoes, at vertical and oblique incidence
(range 700 km), and on frequencies of 2.5-10.5 Mc; under quiet ionospheric
conditions rms angular deviations are of order of 1º or less, but are much
greater under ionospheric storm or speed-F conditions.  ABSTRACT NO. 2:
Measurements have been made of the rapid directional fluctuations observed
on single-component first-order ionospheric echoes, at vertical and oblique
incidence (range 700 km), and on frequencies of 2.5-10.5 Mc/s.  Under quiet
ionospheric conditions, the r.m.s. angular deviations are of the order of 1
degree or less, but they are appreciably greater under ionospheric-storm or
spread-F conditions.   The fluctuations are uncorrelated at an interval of 5 sec.
 It is shown that a layer of irregular ionization-density within region E would
account for the quiet-condition F-layer results, and this would require random
variations of the phase path through the region of the order of only 3 m at a
frequency of 5 Mc/s.  The E-layer results appear to be affected by partial
reflections at different levels within the region.  (Abstract 1:  Science or
engineering abstract, Abstract 2: author's abstract, formal literature, English






Some Comparative Directional Measurements on Short Radio Waves
over Different Transmission Paths
Title Text
Bramley, E. N.Author Text
Proc. IEE, Part B, vol. 102, pp. 544-549; July 1955.Source Text
Keyword Text
Observations on 1st and 2nd-order F-layer echoes from a pulsed transmitter
at frequencies of 5-8 Mc/s have been made at two direction-finders separated
by 213 km.  From a comparison of first-order bearings over the two paths is
has been found that negligible correlation exists between similar components
of the random ionospheric tilts at points separated by 106 km.  However,
relatively small average tilts over a period of an hour have been found to occur,
and these are correlated over wide areas; they show a regular diurnal
variation.  The mid-points of the two transmission paths lay on land and on
sea respectively, and a comparison of the direction variations exhibited by the
second-order echo showed that the land behaved as a rougher reflector than
the sea.  The resulting difference in the total variance of bearings on this echo
for the two paths was, however, small, as the deviations were mainly caused
by ionospheric tilts.  (Author's abstract, formal literature, English






Folded Unipole AntennasTitle Text
Leonhard, J. Mattuck, R. D., and Pote, A. J.Author Text
Trans. I.R.E., vol. AP-3, no. 7, pp. 111-6, July 1955.Source Text
Keyword Text
Folded unipole antennas less than a quarter wavelength long are used to
transform the input resistance of short vertical antennas to a more acceptable
value by effecting a transformation within the antenna itself.  An equivalent
circuit of the folded unipole is derived.   The transformation of input impedance
is shown to be due to two factors:  (1) the division of radiation mode currents
between the driven and undriven portions of the antenna, and (2) the flow of
currents in a nonradiating transmission-line mode.  The effect on the input
impedance of reactive elements inserted between the unfed portion and
ground is investigated.  The theory is verified with an experimental antenna
whose input impedance is measured as a function of tuning reactance.  The
experimental curve is found to be in good agreement with the theory.  Two
methods of operating the folded unipole are proposed.  In the first, only the
division of radiation mode currents is utilized to effect the input impedance
transformation.  This method is applicable to antennas close to a quarter
wave.  The second method transforms the input impedance by utilizing the
transmission-line mode only.  It is applicable to short antennas.  (Authors'






A Survey of the Literature of the IonosphereTitle Text
Manning, L. A.Author Text
Final Report, July 31, 1955, Prepared under Contract AF 19(604)-686 for Air




Abstracts are presented of the principal published papers dealing with study
of the ionosphere by radio methods; the period covered by the survey is
roughly 1928 through 1954.  Two systems of indexing are provided by means
of which papers on given subjects can be found.  A number of chapters are
presented introducing and summarizing certain basic aspects of ionospheric
research.  Finally, recommendations are made pointing out further studies
that should be undertaken.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Photoetched Antennas for Supersonic AircraftTitle Text
Sommers, D. J.Author Text
Electronics, vol. 28, pp. 130-133; July 1955.Source Text
Keyword Text
A three-plate shielded-strip transmission line, made up by photoetching a
center strip on the inside faces of two dielectric sheets each of which has
copper foil bonded to both surfaces has a slot array etched in the outer face,
thus providing a microwave antenna suitable for flush mounting in the skin of
aircraft.  (Source of abstract unknown, trade journal, English language/USA






Iatron Tube Development for AN/ARD10(XA-1)Title Text
Toohig, M. F., Rudnick, P., and Robertson, K.Author Text
Farnsworth Electronics Company, Fort Wayne, Indiana, Quarterly Report,




Not available; for earlier report see Abstract 3503.  (Written for this publication
by Southwest Research, technical report including miscellaneous government







Informatory Test of Lear ADF-15ATitle Text
AnonymousAuthor Text
Continental Army Command Board No. 6, Camp Rucker, Alabama, ASTIA
No. AD-69 868; 16 August 1955.
Source Text
Keyword Text
Purpose:  To conduct informatory test of the Lear ADF-15A in an L-20 aircraft
and provide a comparative evaluation between the ADF-15A  and the ADF-14B
to evaluate the suitability and adequacy of either or both of these ADF's for
Army use.  (Author's "Purpose" used for abstract, technical report including
miscellaneous government published material, English language/USA






Equipment and Techniques for Sector-Type Radio Direction Finder
Bearing Data Computing, Recording, and Reduction
Title Text
Bailey, A. E.Author Text
Engineering Experiment Station, University of Illinois, Urbana, Illinois,
Technical Report No. 22, Contract No. N6-ori-71, ASTIA No. AD-69594.  See
also Department of Commerce PB122982; 31 August 1955.
Source Text
Keyword Text
A sector-type radio direction finder bearing computer-recorder, a bearing
integrator, related equipments, and techniques are described. The computer
samples the intermediate frequency outputs of a twin-channel RDF system at
a 25 cps rate, calculates the indicated bearing for each sample via a
logarithmic analog, and (sample for sample) delivers at the output a stretched
pulse the amplitude of which is proportional to the bearing deviation from a
preset reference zero.  The recorded sequence of output pulses is a sampled-
data presentation of the bearing deviation.  The data may be recorded by any
oscillographic recording system having adequate bandwidth.  The effective
linear azimuthal range of the computer is limited to a ±15º sector centered on
reference zero.  However, a bearing shifter is incorporated which, within limits,
effectively shifts the apparent azimuth of the arriving signal into the linear
range of the computer.  Immediate statistical reduction of the sampled-
bearing data is available by means of an electronic bearing integrator of the
long time constant RC type.  It is used to determine the cumulative mean of
the sequence of indicated bearings over any period of integration which does
not exceed three minutes.  Additional significant statistical reductions can be
obtained through the following electronic processes.  A root-mean-square
bearing deviation computer may be used for obtaining an estimate of the
standard deviation, and a "least-squares" technique may be used in finding
the best estimate of the mean when the equipment is used as an operational
direction finder device.  In order to make the computer-recorder amenable to
practical and operational applications, circuits are proposed and described
which will permit use of the computer on ABI type and rotating spaced-loop
type radio direction finders.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






A Rotating-Lobe Interferometer and its Application to Radio AstronomyTitle Text
Brown, R. Hanbury, Palmer, H. P., and Thompson, A. R.Author Text
Phil. Mag., series 7, vol. 46, no. 379, pp. 857-66, August 1955.Source Text
Keyword Text
An interferometer, operating on the rotating-lobe principle, is described.  It is
shown how the frequency of the interference patterns observed from discrete
radio sources may be controlled and made independent of the baseline length
and direction.  The application of the instrument to observations with a short
north-south baseline and a long (630 λ) baseline is illustrated by experimental
results.  It is pointed out that the use of this technique is of particular value for
the observation of weak sources with long baselines.  (Authors' abstract,






Worldwide Radio Noise Levels Expected in the Frequency Band 10
Kilocycles to 100 Megacycles
Title Text
Crichlow, W. Q., Smith, D. F., Morton, R. N., and Corliss, W. R.Author Text
National Bureau of Standards, Circular 557; 25 August 1955.Source Text
Keyword Text
External radio noise levels are presented in the form of an effective antenna
noise figure Fα, which is defined as the noise power available from an
equivalent lossless antenna relative to kt0b (the thermal noise power available
from the passive resistance of a circuit with bandwidth, b, and at the standard
absolute temperature , t0).  This form of expressing the noise has been
chosen for convenience in combining for practical applications the noise
received external to the antenna with the noise already present in the receiver.
 This form of presentation includes the frequency squared factor arising from
the absorbing area of the receiving antenna and provides a measure of noise
directly applicable to the "transmission-loss" method of measuring radio
propagation.  Curves are given that show the expected median levels of radio
noise during 4-hour time blocks for each season.  The curves also show the
effects of frequency and geographical location (using noise grade maps) and
include atmospheric, galactic, and manmade noise sources.  The expected
median values of atmospheric noise levels were largely based on the
information given in the National Bureau of Standards Circular 462.  Also, the
expected variability of noise levels within the 4-hour time blocks is given in
terms of the ratios of the upper decile to median level and median to lower
decile level.  These ratios are shown to be a function of frequency, time of
day, and median noise-level amplitude.  The results of measurements at
Boulder, Colorado, Front Royal, Va., and Tatsfield, England, are shown in
comparison with the expected levels.  (Author's abstract, technical report
including miscellaneous government published material, English






Radio Wave Propagation in the ArcticTitle Text
Little, C. G.Author Text
Geophysical Institute of the University of Alaska, Interim Scientific Report No.
1; Contract No. AF 19(604)-1089; ASTIA No. AD-72903; 15 August 1955.
Source Text
Keyword Text
The report is divided into six main sections.  The first five deal in turn with the
five main Tasks specified in the contract; the sixth describes three other
phases of work also concerned with radio wave propagation in the Territory.
The progress in these various fields is summarized very briefly below.  1.
Sweep-frequency Ionospheric Back-Scatter:  No progress was made on this
task, owing to lack of equipment.  2.  Auroral Radar Echoes:  An SCR-270
radar was modified for auroral radar research, and two main investigations
were carried out with this equipment.  The first one was to determine the
mode of propagation of VHF auroral echoes; the results showed conclusively
that a strong aspect sensitivity exists, due to the auroral ionization being
aligned along the lines of force of the earth's magnetic field.  The second
investigation was to determine the relationship between the radar echoes and
the occurrence of visual aurora; these observations showed that the radar
echoes are usually closely associated in range and azimuth with visual
brightness of the aurora is not the factor controlling the strengths of the
echoes.  No echoes were obtained at frequencies greater than 106 mc, owing
to lack of suitable equipment.  3.  Investigation of Microwave Link:  The
experimental observations carried out on this link showed the absence of
significant tropospheric refraction effects, and the work has now been
terminated.  4.  Prediction of Auroral and Ionospheric Storms:  The prediction
of aurora and ionospheric storms presumes a thorough understanding of the
phenomena.  A brief review is given of the source of the disturbances, a
stream of ionized particles from the sun, and the several influences which are
observed during the subsequent to the bombardment of the atmosphere by
these particles.  Research in several phases of the problem which are in
progress at the Institute are mentioned as well as that which is being done on
this contract.  The principle effort during the past year on this contract was
development of some techniques for a better understanding of the aurora.
These are the all-sky camera which is being used to study the development of
an auroral display and the photoelectric photometer which appears to be
useful in supplying data for an index of auroral activity.  Some preliminary
results from both of these equipments are presented.  5.  Whistlers:
Observations have shown the fairly frequent occurrence of whistlers at College
during the early part of July 1955.  Tape recordings of some of these whistlers
Abstract Text
are now being analyzed to determine their frequency dispersion.  6.
Additional Work:  Three main phases of additional work, dealing respectively
with the tropospheric propagation of VHF radio waves, the diffraction and
scattering of VHF radio waves by mountains, and the absorption of HF radio
waves of the ionosphere were carried out at the Geophysical Institute.
Numbers one and three of these were conducted at the request of the
Alaskan Command, U.S. Air Force; the second problem was investigated in
view of its possible importance in point-to-point communication in the
Territory.  (Author's abstract, technical report including miscellaneous






The Effects of Anisometric Amplitude Patterns in the Measurement of
Ionospheric Drifts
Title Text
Phillips, G. J. and Spencer, M.Author Text
Proc. Phys. Soc., vol. 68B, part 8, no. 428B, pp. 281-92, 1 August 1955.Source Text
Keyword Text
In certain observations of a downcoming radio wave, made for the purpose of
measuring horizontal drifts of ionospheric irregularities, time shifts between
fading curves obtained at three spaced receiving points are used to calculate
the velocity and direction of drift of the amplitude pattern over the ground.  Two
simplifying assumptions about the pattern are frequently made, namely (i) the
detail remains constant as it moves, and (ii) it is statistically isometric, i.e.,
the separation of two points for which the amplitudes have  a given fixed
correlation is independent of direction.  The errors that arise if assumption (i)
is wrong have been considered in a published paper.  But a more general
analysis, not relying on either assumption, may be applied to the three fading
curves, and the result expressed (either analytically or graphically) as the
error of a calculation which makes the two assumptions.  One important
result is that if assumption (ii) is not valid, the error in direction of drift may be
quite serious.  Thus, in an application to amplitude patterns produced by
vertical reflection at 2.4 Mc/s (principally from the E layer), errors in individual
results averaged 15 degrees.  Because the structure of the pattern varied from
sample to sample, the error was not, in this case, systematic.  But, in some
applications, a preferred direction of the pattern structure could, if ignored,
lead to wrong conclusions about preferred directions of drift.  Authors'






The Shape of Irregularities in the Upper IonosphereTitle Text
Spencer, M.Author Text
Proc. Phys. Soc., vol. 68B, no. 428, pp. 493-503, 1 August 1955.Source Text
Keyword Text
Observations of radio stellar scintillation on a frequency of 38 Mc/s were
made with three spaced receivers.  Suitable records were analyzed to
determine the average shape of the irregularities in the amplitude pattern on
the ground.  It was found on all occasions that the irregularities were
elongated by a factor of at least 5:1, indicating that the ionospheric
irregularities responsible for the amplitude pattern were also very elongated.
The directions of stretching were consistent with the hypothesis that the
irregularities in the ionosphere were extended along the earth's magnetic lines
of force.  Further evidence is presented which confirms the hypothesis.  It is
pointed out that under these conditions it is not possible to determine true
velocities of drift from the time shifts between fading curves obtained at
spaced receivers, and that the results of previous workers may be seriously in
error.  The movement, and the diffusion, of irregularities of the kind here
considered are briefly discussed.  (Author's abstract, formal literature, English






The Scattering of Electromagnetic Radiation by a Cylindrical Shell of
Finite Length
Title Text
Wilcox, C. H.Author Text




In this thesis a method is developed for estimating the strength of the
electromagnetic radiation which is scattered by a perfectly conducting
circularly cylindrical shell of finite length when it is irradiated by a plane
electromagnetic wave.  The problem of calculating the radiation scattered by a
thin cylindrical shell or wire has been studied by a number of writers in the
field of antenna theory.  (A thin cylinder is one for which the ratio α/λ of
cylinder radius to wave length is small compared with unity.)  Hallén, in 1938,
derived an integral equation for the current induced in the cylinder and gave an
iterative procedure for estimating the solution.  The equation is an
approximate one, derived under the assumption that α/λ<<1.  In nearly all the
subsequent studies of the problem Hallén's equation is taken as a starting
point.  Several refinements of Hallén's method of solving the equation by
successive approximations have been published.  Van Vleck, Bloch, and
Hamermesh in a paper published in 1947 derived approximations to the back
scattering, or radar, cross section of a thin cylinder by two different methods.
In both methods the current in the cylinder is assumed to consist of a sum of
four trigonometric functions.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






IRE Standards on Radio Receivers:  Method of Testing Receivers
Employing Ferrite Core Loop Antennas, 1955
Title Text
AnonymousAuthor Text
Proc. IRE, vol. 43, no. 9, pp. 1086-1088; September 1955.Source Text
Keyword Text
ABSTRACT NO. 1:  New Standard describing modification of existing
techniques which allows for measurement of receiver employing ferrite core
loop antennas; data prepared by IRE committees, designated Standard 55
IRE 17.S1.  ABSTRACT NO. 2:  The technique for introduction of a test signal
into a loop antenna (see "Standards on Radio Receivers--Methods of Testing
Amplitude-Modulation Broadcast Receivers--1948," Section 4.01.03, for
example) has long been employed with receivers using air-core loop
antennas.  These antennas are normally of a more or less flat or "pancake"
construction and, in general, lend themselves to the method described in the
standard without ambiguity.  When this method is extended to loop antennas
wound on cores of high permeability in which the length-to-diameter ratio is
high, it tends to break down.  When the test loop and this type of antenna are
coaxial, it is usually not feasible to assign a spacing between these two for
calibration purposes.  Moreover, the use of the induction field to simulate the
actual radiation field received by the loop is a satisfactory procedure only if
the loop is immersed in a reasonably uniform field.  This is substantially the
situation with flat air-core loops using the aforementioned technique but is not
approximated satisfactorily when the relatively long ferrite-core loop antenna
is employed.  This present standard describes a modification of the existing
techniques which allows for the measurement of a receiver employing a ferrite-
core loop antenna with the same precision as that obtained in the
measurement of air-core loop antennas.  (Abstract No. 1:  Source of abstract
unknown, Abstract No. 2:  Taken from author's introduction, formal literature,






Aircraft Radio Direction Finding, Homing, and Search Antenna Studies
for the 50-400  mc Range.   <NOTE> Final technical Rept. 1 Feb-31 Jul 55
Title Text
Bailey, Albert D. and Driggers, Bill H.Author Text
Final Technical Report:  83 pages; September, 1955.  Authors' Association:
Illinois Univ Urbana Electrical Engineering Research Lab.
Source Text
radio equipment, radio homing, airborne, design, search
radar, direction finding, NTISDODXD
Keyword Text





Flight Test of Direction Finder Group AN/ARA-25Title Text
Beebe, W. E.Author Text
Wright-Patterson Air Force Base, Ohio, WADC Technical Note No. 55-467;
ASTIA No. AD-74321; 8 September 1955.
Source Text
Keyword Text
The purpose of this project was to evaluate the AN/ARA-25, UHF direction
finding antenna mounted on top of a KB-29T probe-drogue tanker.  The range
limit and azimuth error of this antenna was investigated with a pacer aircraft
flying  at various altitudes from 5,000 feet below to 20,000 feet above the
tanker.  It was found that this equipment is very effective within the range of
voice communication between the two aircraft.  Beyond this range, the
magnetic bearing the receiver is required to steer to rendezvous with the
tanker must be relayed from the tanker through flight test radar.  The
response range of this antenna varied from 70 miles to 200 miles during the
test.  The azimuth error of the equipment averaged 4.5-8 degrees.  No cone of
confusion was observed as the receiver approached and intercepted the
tanker.  (Written for this publication by Southwest Research, technical report
including miscellaneous government published material, English






Design for Wide-Aperture Direction FindersTitle Text
Benoit, Jr., R. C., and Furlow, M. W.Author Text
Tele-Tech & Electronic Ind., vol. 14, pp. 60-62, pp. 104-108; September 1955.Source Text
Keyword Text
The antenna system of the USAF direction finder AN/GRD-9 described.  It is
developed from the German Wullenweber uhf system and produces a pattern
equivalent to that of a rotating plana array by means of a number of fixed
elements arranged in a circle, with an inner-circle of reflectors, the signals
being picked up by a rotating commutator and appropriately delayed so that
all arrive in phase at a common mixing point.  For the experimental model
described the frequency range covered is wider than 225-400 mc, the beam
width being 6 degrees; bearings can be determined to within ±1 degree.
(Science or engineering abstract, trade journal, English language/USA






An Impulse Interference Blanker for Communications ReceiversTitle Text
Engels, RobertAuthor Text
Technical Note RADC-TN-55-9, AD 73239, Rome Air Development Center,
ARDC, USAF, Griffiss Air Force Base, Rome, New York, September 1955.
Source Text
Keyword Text
RADC has developed an Impulse Interference Blanker for Communications
receivers.  This equipment will eliminate interference to communications
receivers caused by radar impulses.  The sole requirement for successful
interference elimination is a trigger from the offending radar or radars to the
communications blanker, with a coupling from the blanker to the receiver or
receivers being blanked.  This report discusses the circuit operation.
Diagrams demonstrate the effect of the blanking gate on various receiver
circuits.  A photograph of the engineering model and a résumé of its
performance characteristics are included.  (Author's abstract, technical report







Night Effect in the Consol Navigation SystemTitle Text
Kummich, R.Author Text
Fernmeldetech. Z., vol. 8, pp. 494-500; September 1955.Source Text
Keyword Text
It is shown that the combination of the ground wave with the sky wave causes
deviation of all the beams except the main one; in some cases the rhythm of
the signal is also disturbed.  (Science or engineering abstract, trade journal,






Diffraction by Cylindrical Reflectors ITitle Text
Plonsey, R.Author Text




It is first shown what simplifications in the rigorous theory are implied in the
geometrical optics solution to the cylindrical reflecting antenna.  Then, based
on an assumed geometrical optics reflector current, a correction to the ray
optics far field is obtained in terms of asymptotic expansions.  These
expansions are evaluated at the end points, as well as the stationary phase
point.  An analysis of the approximate region of usefulness of the asymptotic
series is undertaken.  As an example a diffraction integral arising from a
pillbox feed-blocking problem is considered.  (Author's abstract, technical
report including miscellaneous government published material, English






Accuracy of the 'Sonne' (Consol) Navigation SystemTitle Text
Rawer, K.Author Text
Fernmeldetech. Z., vol. 8, p. 510; September 1955.Source Text
Keyword Text
Brief note summarizing results of an unpublished 1944 report on an extensive
series of observations.  Night-time deviations and scatter of observations were
consistent with present-day knowledge of ionospheric propagation.  (Science







Long-Range Radio Navigation in the Long-Wave BandTitle Text
Roessler, E.Author Text
Fernmeldetech. Z., vol. 8, pp. 485-489; September 1955.Source Text
Keyword Text
The Navaglobe-Navaho system is discussed and compared with other
systems in use, from the point of view of the number of ground stations
required, the bandwidth requirements and the sensitiveness to noise.
(Science or engineering abstract, trade journal, German language/abstract,






Explanation of Difficulties in Direction-Finding on Ships When Using
Short or Intermediate Wavelengths
Title Text
Ziehm, G.Author Text
Frequenz., vol. 9, pp. 310-318; September 1955.Source Text
Keyword Text
A theoretical investigation of the effect of metallic scatters (e.g., funnels,
cranes) on the accuracy of direction-finding apparatus.  Errors may be
reduced by (1) avoiding radio-frequencies in the region of the resonant
frequency of the parasitic oscillators, (2) using an X-shaped aerial placed
remote from the field of the metal, and (3) using magnetic circular aerials to
avoid confusion as to the sense of bearing readings.  These conclusions are
based on the considerable experimental evidence quoted.  (Source of abstract






A Doppler Direction FinderTitle Text
Anderson, R. E.Author Text
Proc. NEC, vol. 11, p. 738; 3-5 October 1955.Source Text
Keyword Text
This paper describes the type AN/TRD-8(XE-1) Direction-Finder which
employs the Doppler principle to determine the direction of arrival of radio
signals in the frequency range 0.8 to 15 megacycles.  Signals received on a
large-aperture circular array of antennas are sampled by a compact, rotating,
capacitively coupled scanner.  The action of the scanner introduces on the
received signal a frequency modulation which has a modulation-envelope
phase related to the direction of arrival.  The FM phase is compared with a
reference phase to produce a direct reading of the bearing on a cathode-ray
tube.  The use of FM and a large-aperture array result in improved accuracy
over systems which are now generally used in this frequency range.  (Author's







Antenna-Direction Finding (for Submarine Use in Frequency Range 160-
320 and 300-600 MCS) and a Unified DF Control System
Title Text
AnonymousAuthor Text
General Electronic Laboratories, Incorporated, Cambridge, Massachusetts,




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Special Report on Engineering Investigation of Bearing Shift vs
Detuning Characteristic of GRD-6 Receiver
Title Text
AnonymousAuthor Text




The investigation was to include, broadly, two phases.  First, a somewhat
more detailed repetition of applicable tests was to be made on both of the
available receivers, to confirm prior test results.  This would be followed by
some experimentation with intention of establishing the improvement in the
bearing shirt - detuning characteristic which could be effected at the cost of
degrading the amplitude-frequency response shape (which had been better
than spec. requirements).  The expected improvement would be achieved by
manipulating Q's and Coefficients of Coupling, and not by any change in the
number of tuned circuits.  If these checks produced results acceptable to
BuShips, the necessary design changes would be incorporated into both
receivers, including any extra related changes of design (stage gains, tube
changes, narrow-wide compensating network revision, etc.).  Final tests
would then be made.  The second phase, run concurrently, was to include a
mathematical investigation of sufficient scope to generally support the
experimental results, and also to indicate what quantitative results are
theoretically obtainable for various circuit configurations.  It was pointed out
that no "optimum DF design" would result from such a limited investigation.
This issue would be clouded by the choice of methods for switching the
selectivity (narrow-wide) and lack of any firm basis for proportioning the
relative importance of skirt ratios (of the amplitude-frequency response shape)
and the bearing shift - detuning characteristic, and other factors.  The
calculations would be limited to some of the commonly known amplitude
response shapes; more complete coverage would involve expenditure of
correspondingly more time and money.  (Abstract taken from author's







A Radio Direction Finder Bearing Computer and Data Reduction UnitTitle Text
Bailey, A. E., and Sydnor, R. L.Author Text
Proc. NEC., vol. 11, p. 753; 3-5 October 1955.Source Text
Keyword Text
A sector-type radio direction finder bearing computer-recorder, a bearing
indicator, related equipments, and techniques are described.  The computer
samples the intermediate frequency outputs of a twin-channel RDF system at
a 25 cps rate, calculates the indicated bearing for each sample via a
logarithmic analog, and (samples for sample) delivers at the output a
stretched pulse the amplitude of which is proportional to the bearing deviation
from a preset reference zero.  The recorded sequence of output pulses is a
sampled-data presentation of the bearing deviation.  The data may be
recorded by an oscillographic recording system having adequate bandwidth.
The effective linear azimuthal range of the computer is limited to a ±15º sector
centered on reference zero.  However, a bearing shifter is incorporated which,
within limits, effectively shifts the apparent azimuth of the arriving signal into
the linear range of the computer.  The systematic error is less than 0.2
degree.  Immediate statistical reduction of the sampled-bearing data is
available by means of an electronic bearing integrator of the long time
constant RC type.  It is used to determine the cumulative mean of the
sequence of indicated bearings over any period of integration which does not
exceed three minutes.  (Author's abstract, formal literature, English






An All-Electronic Signal-Seeking Broadcast ReceiverTitle Text
Hargens, C. W.Author Text
IRE Trans., vol. BTR-1, pp. 5-9; October 1955.  See also Proc. IRE, vol. 44,
p. 434; March 1956.
Source Text
receiversKeyword Text
This paper describes a practical signal-seeking receiver which requires no
mechanical tuning mechanism.  High-frequency saturable reactors are used
in the tuning and oscillator circuits, and means for causing the receiver to
lock on stations of specified signal strength are described.  Several methods
for producing tracking between the oscillator and tuning circuits are also
discussed.  The characteristics of the tuning inductors used are given as well






Measurements of the Phase of Radio Waves Received over Transmission
Paths with Electrical Lengths Varying as a Result of Atmospheric
Turbulence
Title Text
Herbstreit, J. W., and Thompson, M. C.Author Text
Proc. IRE, vol. 43, no. 10; October 1955.Source Text
Keyword Text
A system for the measurement of the variations in electrical lengths of radio
propagation paths is described.  The observed path-length instabilities are
considered to be caused by the same atmospheric turbulence responsible for
the existence of very high frequency and ultra high frequency fields far beyond
the radio horizon.  Results obtained on 172.8 mc and 1.046 mc along 3½-, 10-
 and 60-mile paths are reported.  It is pointed out that measurements of this
type provide a powerful tool for the study of the size and intensity of the
refractivity variations of the atmosphere giving rise to the observed
phenomenon.  (Author's abstract, formal literature, English language/USA






The Use of Angular Distance in Estimating Transmission Loss and
Fading Range for Propagation Through a Turbulent Atmosphere Over
Irregular Terrain
Title Text
Norton, K. A., Rice, P. L., and Vogler, L. E.Author Text
Proc. I.R.E., vol. 43, no. 10, pp. 1488-1526, October 1955.Source Text
Keyword Text
A discussion is given of the transmission loss expected in free space with
various types of antennas, followed by a description of theoretical prediction
curves for the transmission loss expected in tropospheric propagation on over-
land paths.  The Bremmer-van der Pol theory of diffraction and the Booker-
Gordon and Weisskopf-Villars theories of tropospheric forward scattering are
then developed in terms of angular distance as a parameter.  Angular
distance is the angle in the great circle plane between the radio horizon rays
from the transmitting and receiving antennas.  It is shown that this parameter
replaces, to a first order of approximation, both the transmission path length
and the antenna heights.  Angular distance is shown to be useful for
predicting the short term with-the-hour fading range as well as the median
transmission loss.  Illustrations are presented of the theoretical dependence
of transmission loss on the angular distance, transmission path length,
antenna height, radio frequency, and a parameter ∆N which is a measure of
the vertical gradient of atmospheric refractive index.  Most of the long-term
variations of the scattered field intensities with time, as well as the
climatological variations, are attributed to changes in ∆N.  A new theory of
obstacle gain is developed, and it is shown that this is particularly useful for
explaining some of the unusually strong fields which have been observed just
beyond the horizon in overland propagation.  The diffraction and scattering
theories are compared with extensive data on radio transmission loss
involving 136,000 hourly median values recorded over 122 propagation paths
at frequencies between 66 and 1,046 megacycles.  Estimates of the Booker-
Gordon scattering parameter formula and the Weisskopf-Villars scattering
parameter formula, determined from our median ratio data and normalized to a
height of one kilometer above the surface, are considered to be correlated
with the gradient of refractivity, ∆N.  The radio data indicate that the
magnitude of the scattering cross section decreases in inverse proportion to
the radio frequency in the range we have studied.  This provides strong
evidence in favor of the Weisskopf-Villars tropospheric forward scattering
theory presented elsewhere in this issue of the Proceedings.  Theoretical
curves of the average value of the path antenna gain to be expected in
tropospheric forward scatter propagation are presented as a function of the
Abstract Text
angular distance, the asymmetry factor, and the free space gains of the
transmitting and receiving antennas.  (Authors' abstract, formal literature,





Note on Method for Calculating, Coupling Coefficients of Elements in
Antenna Arrays
Title Text
Norwood, V. T.Author Text
Trans. IRE, vol. AP-3, no. 4, pp. 213-214; October 1955.Source Text
Keyword Text
Explicit expression for calculating coupling coefficients for each element of
traveling wave array is derived:  coupling coefficients are shown to be
completely determined by desired current distribution across aperture,
waveguide attenuation, and percentage of total power which is jettisoned into
load.  (Science or engineering abstract, formal literature, English






High Frequency Man-Pack Direction FinderTitle Text
Przedpelski, A. B.Author Text
A.R.F. Products, Inc., 7627 Lake Street, River Forest, Illinois, Quarterly




The main purpose of this contract is to develop a portable direction finder
covering the frequency range of 500 KC to 20 MC.  Transistors are to be used
throughout if possible, to reduce size, weight, and power consumption.  This
particular report covers a general study of the requirements, and the
completion of main circuit configurations.  (Author's abstract and Written for
this publication by Southwest Research, technical report including
miscellaneous government published material, English language/USA






Multi-path Phase Errors in CW-FM Tracking SystemsTitle Text
Sollenberger, T. E.Author Text
IRE Trans., vol. AP-3, pp. 185-192; October 1955.Source Text
Keyword Text
Errors in missile-tracking systems due to reflections from the ground and from
neighboring objects are discussed.  Use of frequency modulation permits
discrimination against the relatively weak interfering signals.  The phase error
can be reduced indefinitely by increasing the bandwidth used.  (Science or
engineering abstract, formal literature, English language/USA abstract,






An Application of Statistical Theory to the Accuracy Problem of the
Visual Omni-Range System of Aircraft Navigation
Title Text
Anderson, W. G.Author Text




This paper describes a statistical treatment of the errors encountered in the
VHF Visual Omni-Range Navigation System.  The first part of the paper
consists of a rudimentary discussion of statistical theory which serves to
acquaint the reader with the methods used in the second portion of the report.
 Each of ten different errors is described in terms of a normal distribution
function with the parameters x and s, the mean and standard deviation
respectively.  The ten errors are summed up and are compared to the error
distribution which was obtained from error data gathered by the pilots of
various scheduled airlines.  The close agreement justifies the method used.
Of the ten errors, only five are significant, and the VOR ground station error is
shown to be greater than the sum of the other nine errors.  (Author's abstract,
technical report including miscellaneous government published material,














An empirical curve has been developed which relates the inter-antenna
coupling magnitude of close spaced rhombics to the separation of the closest
points of the antennas.  The curve is valid over the normal frequency range of
the antennas and for all orientations except the special case of antennas
aligned on a common major axis.  Impedance variations due to the proximity
of adjacent rhombic antennas is shown to be negligible.  (Author's abstract,
technical report including miscellaneous government published material,






Automatic Recording of the Direction of Arrival of Radio Waves
Reflected from the Ionosphere
Title Text
Thomas, J. A., and Mc Nicol, R. W. E.Author Text
Proc. IEE, Part B, Vol. 102, pp. 793-799; November 1955.Source Text
Keyword Text
Equipment is described which, for a fixed frequency, simultaneously
determines the direction of arrival of all resolved pulses reflected from the
ionosphere by measuring the phase differences for two pairs of fixed
orthogonal spaced-loop aerials.  The vector sum and difference of the signals
for each pair of loops in turn are formed in a special unit.  These are amplified
in normal receivers and the rectified video outputs applied to the Y- and X-
plates respectively of a cathode-ray tube.  The orientations of the resulting
lines are thus governed by the phase differences between the signals at the
pairs of loops.  Pulse resolution is achieved by the simultaneous application
of a time-base in the X-direction.  Phase-balanced receivers are not required;
since the phase-sensitive portion of the equipment is confined to the loops,
pre-amplifiers and the sum-and-difference unit, the system is stable enough to
run without attention for up to one week.  (Author's abstract, formal literature,






The Determination of Range and Direction with a Five-Station  System
for Electronic Missile Acquisition
Title Text
Vinti, John P.Author Text
Technical Report:  Report SRL-967-AD-86369, 97 pages; November, 1955.
Author's Association:  Ballistic Research Labs., Aberdeen Proving Ground,
Maryland.
Source Text
guided missile tracking systems, telemetering data,
ranges  (distance), direction finding, guided missile
ranges, analysis
Keyword Text
A system known by the name Electronic Missile Acquisition  (E.M.A.) is
briefly described in Section I. It is there shown  that it may lead to undesirably
large reduction errors in the  direction of the missile, for ranges less than 35
kilometers.   A modified E.M.A.  system is then proposed, using five  stations
instead of four and involving the measurement of four  phase differences
instead of two.  This modification removes  all reduction error and permits the
determination of range as  well as direction. An error analysis is carried out
with the  assumptions of a wave length of one meter, a base line of one
kilometer, and a maximum experimental error of one degree in  any of the
phase measurements.  It shows that the modified  system is expected to give
very good results for the direction  at all ranges, provided the angle of
elevation is not less  than about 2 degrees. It also shows that good results
are  expected for the range and the rectangular coordinates, for  ranges less






Some Meteorological Effects on Scattered Radio WavesTitle Text
Bean, Bradford R.Author Text




The long term variations of received scattered fields due to atmospheric
effects are estimated for frequencies of 100 to 50,000 Mc and over
propagation paths of 100 to 1,000 miles.  The long term variations are
presented in two parts:  (l) empirically derived variations excluding absorption
and (2) theoretically derived variations due to gaseous atmospheric
absorption.  The absorption effects are obtained by following a scattered radio
wave through an actual atmosphere.  (Author's abstract, technical report,






ADF Sense Antenna Requirements and DesignTitle Text
Bolljahn, J. T.Author Text
Trans. IRE, vol. ANE-2, no. 4, pp. 23-30; December 1955.Source Text
Keyword Text
This paper describes the major results of a study undertaken by Stanford
Research Institute for Aeronautical Radio, Inc. in order to assist in the
preparation of ARINC Equipment Characteristic No. 530 which describes the
technical features of a new automatic direction finder receiver of interest to the
airline members of ARINC.  The study was concerned primarily with sense
antenna requirements and with the problem of selecting a standard sense
input circuit to be specified in this Equipment Characteristic.  The operational
requirements for the new ADF receivers, insofar as the sense system
performance is concerned, are the following:  (a) the performance of the
receiver as determined by its useful operating range must be at least as good
as that realized with existing ADF receivers in airline service (the widely used
Bendix MN-62 receiver is considered as a performance reference); (b) Longer
sense cables than the 30-foot cable used with the MN-62 receiver are required
to insure adequate over-station performance on the larger aircraft of the future.
 Although the phase control technique proposed by Ward for compensating
the effects due to improper sense antenna placement appear to offer promise,
it is felt that a provision should be made in the receiver design to permit
location of the sense antenna for zero tilt angle, provided that this does not
compromise some other aspect of the receiver performance.  A cable length
of 60 ft. was considered adequate for all foreseeable requirements;   A type of
sense cable which is more rugged than the currently used low capacitance
cable should be adopted, if feasible, to minimize the cable maintenance
problem; (d) The input circuit configuration selected as a standard should be
compatible with the trend toward flush mounted antennas.  Furthermore, the
sense antenna sensitivity requirements should be held to a minimum in order
to minimize the size and weight of the antenna installation.  Although the use
of a preselector at the base of the antenna appears to offer promise as a
means for reducing the antenna sensitivity requirement in a case such as
this, where the antenna is to be located as much as 60 ft. away from the
receiver input, preselectors were considered undesirable because of the
potential difficult maintenance problem with tuned preselectors and because
of the intermodulation problem with untuned preselectors.  For these reasons,
the study was devoted almost entirely to considerations of passive input
systems and of certain aspects of antenna design.  (Author's abstract, formal







Airline Requirements for Airborne Automatic Direction Finders and the
Program of Equipment Development
Title Text
Carnes, W. T.Author Text
Trans. IRE., vol. ANE-2, no. 4, pp. 12-16; December 1955.Source Text
Keyword Text
With the many complex electronic devices which are now standard on the
modern airline aircraft, it may be hard to realize that just a little over a decade
and a half ago, the airline industry was beginning what was considered to
represent a milestone in electronic equipment installation in transport aircraft.
The decision to install the automatic airborne radio direction finding equipment
in airline fleets was met with somewhat less than great enthusiasm by the
radio maintenance people in the airlines.  Even the airline radio engineers
were somewhat skeptical as to whether such a complicated electronic device
as an automatic direction finder could ever be maintained to the degree
necessary to provide the pilot with reliable automatic bearings.  In those early
days, the ADF was considered a luxury; it was stated that airline operation
would be based on range flying techniques and supplemented by the manual
direction finder, but that the ADF would only serve as a useful convenience to
the pilot as he must always maintain complete proficiency in being able to
solve any navigation problems with nothing more than a simple range receiver,
either with or without manual D/F provisions.  As time went by, the airline pilot
decided he like the ADF!  In a very short time, even though there was still no
"operational requirement" for the ADF in airline operation, dual ADF's began to
appear on most of the nation's airline aircraft.  The justification for the duel
provisions was simply that the added convenience of an ADF was so great as
to justify dual sets in the aircraft.  As more time went by, some airlines found
that certain route segments could be operated using D/F techniques where
the desired route did not coincide with a leg of an LF range.  They found that
by using D/F techniques, they could fly a direct line between the two points
rather than follow the more circuitous established airway routes.  With more
and more such off-airway routes being authorized, it began to be evident for
the first time that there was an actual "operational requirement" for ADF, as
the manual DF was too inconvenient and slow for use in a busy cockpit.
Following the Second World War, the United States airlines found themselves
with a considerable number of surplus military aircraft, many of which had
been equipped with the military R-5/ARN-7 "radio compass."  Soon a
commercial version of the ADF came on the market, identified as the Bendix
MN-62A and this became the almost universal standard for airline use.
Although the Military moved toward adopting the newer ARN-6 ADF as their
Abstract Text
standard, the airlines did not look with as much favor on the new unit for their
operation and preferred to remain with the commercial model MN-62.  By this
time, an extensive program was under way to obtain airline VOR receivers,
and the general feeling seemed to be that the low frequency ADF was
obsolescent and the emphasis should be placed on VHF navigation aids.  The
RTCA SC-31 Common System program strongly emphasized VHF navigation
aids, and implied an early obsolescence of low frequency facilities, except for
very limited and special uses.  In 1950, the Air Coordinating Committee, Air
Traffic Control and Navigation Panel's report, "Air Traffic Control and the
National Security," emphasized the role of VHF navigation aids for en route
use.  The report hardly even mentioned the low frequency aids and the part
they might play in any future planning.  With the tremendous expenditures
being made by the Government to implement a VHF airway system in the
U.S., Congressional pressure began to mount for doing away with the low
frequency facilities rather than maintaining, at Federal expense, a dual
system of short range navigation aids.  The net effect of this emphasis on
VHF facilities discouraged any extensive interest on the part of the user, or
any work on the part of the manufacturer which might have spurred the
development of better ADF equipment.  Except for several short-lived flurries
of activity on the part of some equipment manufacturers, there seemed to be
no interest during this period in developing a modern airborne radio direction
finder for airline use to replace the bulky and heavy Bendix MN-62.  (Author's
abstract, formal literature, English language/USA abstract, document not





A Magnetic Radio Compass Antenna Having Zero DragTitle Text
Hemphill, A. A.Author Text
Trans. IRE, vol. ANE-2, no. 4, pp. 17-22; December 1955.Source Text
Keyword Text
The use of high speed aircraft has accentuated the requirements for low drag
antennas and has made the precipitation static problem much more severe.
A radically new loop design using ferrite materials makes it possible to
exceed the performance of the present external loop antenna in a submerged
magnetic antenna that has zero drag.  Among its important characteristics
are lower weight, less mechanism, and rejection of precipitation static
interference as well as reduction of the drag to zero.  The antenna consists of
a small ferrite-core goniometer with four radial collector bars of the same
materials.  The design includes a novel quadrantal error compensating
scheme in which the loop is compensated by attaching selected end pieces
to the collector bars.  (Author's abstract, formal literature, English






On the Electrodynamics of Turbulent Ionized MediaTitle Text
Kahan, T.Author Text
Comptes Rendus, vol. 241, no. 24, pp. 1726-1727; December 1955.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal







The Automatic Radio Direction FinderTitle Text
Moseley, F. L.Author Text
Trans. IRE., vol. ANE-2, no. 4, pp. 8-11; December 1955.Source Text
Keyword Text
The convenience, ease of operation and inherent reasonableness of a
direction finding system which culminates in a simple needle pointing to the
selected radio station must make it seem to the late-comer that things were
always thus in the plane's front office.  Not so.  Much anguish was
experienced, many brains overtaxed, and considerable ingenuity exercised to
place this apparently simple device in the hands of the pilot.  It will be the
purpose of this paper to give the history of the development of the Automatic
Direction Finder, to give a condensed explanation of its mode of operation,
and to describe its use in the navigation of aircraft.  (Author's abstract, formal







The Marconi AD.7092 Series of ADF ReceiversTitle Text
Mullin, L. R.Author Text
Trans. IRE., vol. ANE-2, no. 4, p. 42; December 1955.Source Text
Keyword Text
This paper traces briefly the history of the development of the AD.7092 series
of automatic radio direction finders and describes the special features of the
AD.7092C which was designed to suit the requirements of North American
operators.  Novel features include an electrical remote control system and a
tuned remote sense amplifier which permits the use of long feeders using
small sense antennas.  The suppressed loop antenna and method of error
compensation are described and the trend of future ADF developments in
Great Britain is indicated.  (Author's abstract, formal literature, English






High Frequency Man-Pack Direction FinderTitle Text
Przedpelski, A. B.Author Text
A.R.F. Products, Inc., River Forest, Illinois, Quarterly Report No. 2, Contract
No. DA-36-039-sc-64707, ASTIA No. AD-85 691; December 1955.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Polarization of Electromagnetic Waves for Vertical Propagation in the
Ionosphere
Title Text
Roy, R., and Verma, J. K. D.Author Text
J. Geophys. Res., vol. 60, no. 4, p. 467; December 1955.Source Text
Keyword Text
A theoretical study of the variation of the state of polarization of a vertically
incident electromagnetic wave while in propagation in the ionosphere has
been made on the basis of an approximate solution of the wave equations
obtained by Saha, Banerjee, and Guha.  It has been shown that the major
axes of the polarization ellipses of both the ordinary and the extraordinary
waves would lie in the N-E quadrant in the northern hemisphere and in the N-
W quadrant in the southern hemisphere.  A new method has been outlined for
the determination of the electron density and the collision frequency in the
ionized layers from the value of the tilt-angle and the ratio of axes of the
elliptic patterns.  An analysis of the characteristics of the experimentally
observed polarization patterns indicated that in E layer the value of ν is 1.7 X
106 per second.  They further show that the polarization of the downcoming
waves corresponds to their respective reflection levels, rather than a limiting
region below the E layer.  (Written for this publication by Southwest







The Phenomenon of Pulsation in Direction FindingTitle Text
Stanner, W.Author Text
Elektron. Rundschau., vol. 9, no. 12, pp. 426-428; December 1955.Source Text
Keyword Text
It is possible in principle to deduce the direction of a source of spherical
waves by comparing the amplitudes induced in two aerials fixed together so
as to be mutually perpendicular.  When the source emits pulses of radiation,
as with the Consol system of navigation, the apparent direction of the source
varies in time with the pulses.  It is suggested that this is due to secondary
radiation from other objects.  (IRE or IEEE abstract, trade journal, German






Analysis of Over-Station Behavior of Aircraft Low Frequency ADF
Systems
Title Text
Ward, H. H.Author Text
Trans. IRE, vol. ANE-2, no. 4, pp. 31-42; December 1955.Source Text
Keyword Text
A theoretical investigation has been made of the behavior of low-frequency
automatic direction finder systems in aircraft on courses near and over the
radio station.  This behavior is explained in the light of electromagnetic field
theory and the equipment characteristics.  An equation is derived for the
locus of all points where the ADF indicator will start to reverse due to sense-
antenna signal phase shift with respect to the loop-antenna signal as the
station axis is approached and passed.  The equation contains six
geometrical and electrical variables.  The locus thus defined is similar to a
cone or paraboloid, apex down, with the apex located at the radio station in
most cases.  The equation predicts that for a phase advance of the loop
signal, relative to the sense-antenna signal, of slightly more than the 90º value
applied by the basic ideal receiver, the apex of the cone-like space figure
locus rises off the ground, and that it would be possible to fly under this apex,
producing but one reversal of ADF indicator needle with this single reversal
starting exactly over the radio station.  The altitude of this apex is a relatively
simple function of the variables.  The results of the flight tests verifying the
theoretical findings are given together with some requisites for the use of the
findings to eliminate the effects due to improper sense antenna location,
provided the location error is not too extreme.  (Author's abstract, formal










J. Geophys. Res., vol. 60, no. 4, pp. 395-409, December 1955.Source Text
Keyword Text
Data from an oblique-incidence time-delay measurement experiment over an
1150-km east-west path between Sterling, Virginia and St. Louis, Missouri
are used to examine the accuracy of the transmission-curve method of
determining oblique-incidence ionosphere characteristics from vertical-
incidence soundings.  The experiment employed a pulsed sweep-frequency
ionosphere recorder at each of the endpoints and another at the midpoint of
the great-circle path.  A small but consistent difference between the
maximum usable frequencies (MUF) observed at the endpoint stations and
the MUF determined from the vertical-incidence soundings was found.
Seasonal trends of this difference are presented.  The results of the analysis
indicate that the average error of the transmission-curve-derived MUF varies
between zero and 5 percent too low depending on time of day and season.
Random variations result in a spread of about 10 percent between the upper
and lower decile errors.  (Abstract source unknown, formal literature, English






Ferrite Aerials for Goniometer Direction FindersTitle Text
Ziehm, G.Author Text
Telefunken Zeitung, vol. 28, pp. 227-234, 265; December 1955.Source Text
Keyword Text
ABSTRACT NO. 1:  A discussion of the design of D/F antennas for aircraft.
The numerical calculations refer to a frequency of 300 kc and a magnetic field
strength of 0.15 A/m.  Arrangements of parallel rods offer advantages.
ABSTRACT NO. 2:  Two different methods of operation are first distinguished:
 resonant and aperiodic.  In the resonant case, the ferrite should be chosen
so that the product of effective permeability and frame Q-factor is a maximum.
 With aperiodic working the ferrite loss plays little part and the highest
possible permeability is required.  It is shown that because noise is present in
any practical system the significant measure of bearing sensitivity is the
minimum angle through which the frame must be turned to give a detectable
change in output.  For a particular system the quoted value of this change is
1/4 of noise level.  The minimum angle is inversely proportional to the effective
area of the frame and formulae are given for determining this.  The properties
of thin cylinders of ferrite are investigated and numerous graphs show the
influence of length, thickness, permeability and winding technique.  Methods
are shown of combining several pieces of ferrite into a frame.  (Abstract No. 1 -
 Science or engineering abstract, Abstract No. 2 - Source of abstract







Instructions GEI 44995 for Direction Finder Set AN/TRD-8(XE-2)Title Text
AnonymousAuthor Text
General Engineering Lab., General Electric Co., Schenectady, New York,




This instruction book describes the installation, operation and maintenance of
Direction Finder Set AN/TRD-8(XE-2), General Electric Company Cat. No.
112L735G1.  The direction finder set is designed to indicate the azimuth
direction of arrival of signals from distant transmitters  operating in the
frequency range of 1.5 to 30.0 megacycles.  It also provides signals for the
operation of certain associated equipment such as signal enhancement
circuits, data transmission circuits, and azimuth angle recorders.  The
following instruction books also constitute a part of these instructions:  (1).
General Purpose Communications Receiver, Model SP-600-JX and Model SP-
600-J Instructions Issue 2, October 1952, The Hammarlund Mfg. Co., Inc.,
460 West 34th Street, New York 1, New York; (2) Instructions, Thermostats,
GEJ-554C, Industrial Heating Divisions, General Electric Company,
Schenectady, New York.  [NOTE:  These instructions do not purport to cover
all details or variations in the equipment, nor to provide for every possible
contingency to be met in connection with installation, operation, or
maintenance.  Should further information be desired and should particular
problems arise which are not covered sufficiently for the purchaser's
purposes, the matter should be referred to the General Electric Company.]
(Author's abstract, company published technical notes, English language, file






Report of the Radio Research Board with the Report of the Director of
Radio Research for the Year 1955
Title Text
AnonymousAuthor Text
Department of Scientific and Industrial Research, London, 1956.Source Text
Keyword Text
The rapid developments in the VHF and UHF bands (30 to 300 and 300 to
3,000 Mc/s respectively) for television and other purposes provide an impetus
to increase our knowledge of propagation at comparatively short distances.
Field strength measurements of the television transmitters in Band I (41 to 68
Mc/s) have been supplemented by a program of observations in Bands III and
IV (174 to 216 Mc/s and 470 to 585 Mc/s) while preliminary consideration is
being given to practical work in Band V (610 to 960 Mc/s).  As the frequency
is increased, the effect of obstacles increases and the field strength, except
on open receiving sites, varies rapidly over distances of a few feet.  Thus
variations in signal strength with both position and time have to be taken
increasingly into account at the higher frequencies.  In addition to the field-
strength observations, measurements have been made, in the first place in
Band I, of the degree of discrimination which can be obtained at typical
receiving locations between two transmissions on the same frequency, one
being vertically polarized and the other horizontally.  Radio Navigational Aids
Including Direction Finding:  During the past few years, investigations have
been made at low frequencies to examine the rate-of-change of phase of the
ground wave with distance over various types of terrain.  Particular attention
has been paid to effects occurring near a coastline since they may cause
errors in systems of navigation used by shipping.  The work has been mainly
directed to navigational aids which depend for their functioning on measuring
the relative phases of signals from transmitters set up at fixed points on land
and operating at harmonically related frequencies.  This research program has
been brought to a close by an investigation of the related effects of coastal
refraction in marine direction finding at low and medium frequencies.  It cannot
be claimed that the new approach has cleared up the matter completely but it
has led to a method of computing the bearing deviation in the case of a long
straight coastline and the variation of this deviation with distance from the
coast.  The experiments at low frequencies show that, except for certain
extraneous factors, the calculated bearing errors are in agreement with those
observed in practice; but at medium frequencies, the experimental results
obtained appear inconsistent with theoretical expectations.  In the field of high-
frequency direction finding, work has continued on the directional errors
introduced by lateral deviation of the rays in the ionosphere and on the
Abstract Text
reduction of these errors in practice by attention to the observational
technique of direction finding and to improvement in the instrumental design of
direction finders.  Analysis of directional measurements made at Slough on a
pulsed transmitter located at Malta show that the actual deviation of a ray
may be very small in some circumstance.  This result and the larger
deviations observed earlier over shorter trajectories are consistent with the
idea that the deviations can be considered to arise from inclined reflecting
surfaces in the ionosphere, the decrease in lateral deviation with increasing
distance being a geometrical consequence of this process.  When a
continuous wave signal is received from a distant transmitter, wave-
interference occurs between the constituent rays and a rapid variation of
observed bearing is caused.  Studies of the time-scale of bearing fluctuations
due to this cause have been made on an Adcock direction finder with a view
to assessing the value of time-averaging for reducing bearing errors.  In the
course of this work it has been found that significant bearing variations occur
from hour to hour and day to day; there is evidence that these long-period
variations may result indirectly from comparatively slow changes int he angle
of elevation of the arriving rays.  Direction finders having their aerials
distributed over a few wavelengths at the receiving site show promise of
reducing errors arising from wave-interference.  Such instruments have
received theoretical examination and experiments have been made with a view
to assessing the likely magnitude of polarization errors and of errors
introduced by interaction between the aerials.  Development of the aerial
system for a direction finder covering the frequency band 500 to 1,000 Mc/s
has been completed.  Two aerial systems have resulted from this work, one
particularly suitable for vertical polarization and the other for horizontal.  Each
aerial system is designed to provide an instantaneous visual bearing
indication when associated with a twin-channel receiver and cathode ray tube
display.  Materials for Radio Purposes:  The Radio Research Station has
continued its investigations into the electrical properties of the semiconductor,
germanium, which forms the basis of the various types of diodes and
transistors, with properties analogous to those of rectifying and amplifying
thermionic valves.  Particular attention has been paid to the process of the
internal generation of electrical noise in such devices, since this noise is the
limiting factor in many of their applications.  Measurements have also been
made of the properties of the charge carriers (holes and electrons) in junction
transistors and of the mobility of these carriers over a wide range of
temperatures.  Further, observations have been made of the variation with
collector voltage of the effective distance between the emitter and collector,
and the results have been related to the dependence of the amplifying
properties of the transistor on frequency.  Generally, the experimental results
accord with theory.  Work of this general character is valuable in assessing
the validity of present-day theory of the behavior of transistors and in showing
where further investigation is desirable.  In addition to this basic research
work, attention is being given to the application of commercially produced
transistors in the radio equipment in general use at the Station for other
portions of the research program.  Arising out of a more general analysis,
theoretical and practical studies have been made of the admittance of
thermistors, which are composed of a material with a large negative
temperature coefficient of resistance.  In this way an appreciation has been
obtained of the manner in which thermistors may be used as circuit elements
at frequencies of one or two cycles per second.  Work at Universities:  To
conclude our report, we wish to mention the work which is in progress at the
universities as part of the program of research approved by Your Lordships.
The University of Cambridge is initiating research into the propagation of very
high frequency waves by means of ionospheric scatter; this is in addition to
the very long-wave propagation work referred to earlier.  The University of
Wales is engaged in high frequency ionospheric measurements.  Work is
also being carried out at the University of Edinburgh in collaboration with the
Department.  The preparation and measurement of the properties of ferrites is
in hand at Imperial College.  REPORT OF THE DIRECTOR:  Range and beam-
spread experiments:  With the assistance of the Admiralty, who provided a
ship for the purpose, measurements were made to determine the range of
distance over which a useful scattered signal is obtained, and also to provide
data on the lateral spread of energy from the direction of the main beam of the
transmitting aerial.  What may be termed the effective reflection coefficient of
the E region for scatter-type propagation is very low, only of the order of 10-4
to 10-5; this means that transmission involving only one excursion into the
ionosphere and back is possible, and consequently that not much more than
2,000 kilometers is the maximum useful range of transmission, a conclusion
confirmed by the experimental observations.  Since the scattered power falls
off rapidly as the angle of incidence at the ionosphere decreases, it is likely
that about 700 kilometers is the corresponding minimum range.  In the
application of scatter propagation to long paths, the design and siting of the
aerials is of extreme importance.  The height of the aerials and  the nature of
the foreground should be such as to permit effective low-angle transmission
and reception.  The beam-spread experiments showed that there is rather
more scattering of radiation laterally from the direction of the main beam of
the transmitter than would be expected on the turbulence theory; it may be
possible to account for this phenomenon to some extent in terms of the
theory of scattering from meteor trails.  Application to communication circuits:
 In order to maintain a continuous signal in excess of noise (arising from all
sources) at the receiving point, even with receivers having bandwidth as
narrow as a few kc/s, or down to only 100 c/s, large effective radiated powers,
up to hundreds of kilowatts are required.  The experimental results indicate
that it would be possible to maintain continuous frequency-shift telegraphy on
a limited scale, using scatter propagation, but that the provision of a
continuous telephony circuit would be very much more difficult and would only
be possible by the use of prohibitively high and uneconomic radiated powers.
It must be remembered that a large part of the frequency band 25 to 60 Mc/s,
which is technically suitable for very high frequency scatter-type services is
already in use in many countries for other services, including television, fixed
and mobile services; and that mutual interference between links making use
of ionospheric scattering and these other services may be a serious matter.
At times of sporadic-E ionization, or of intense ionization in the F2 region in
the years of maximum sunspot activity, such interference could be
particularly troublesome.  The interference might to some extent be mitigated
by the use of highly directive aerials for the scatter links, and by the use of
the highest feasible frequency.  Direction Finding at High Frequencies:
Before discussing the main lines of research in direction finding at high
frequencies it is convenient to mention here an associated item.  When a
number of direction finders are sued for finding the position of a transmitter,
the question arises how the accuracy of location should be specified.  This is
a statistical matter and the practical problem is how to carry out the rather
complicated computations which are involved as quickly as possible.  To
assist in this process, a specially guided graticule has been developed for
use on the plotting table which simplifies the problem of finding the elliptical
contours enclosing the transmitter position with given probabilities.  Aids of
this nature stimulate the practical application of the increased knowledge of
bearing errors obtained in recent years.  The main research program is
concerned with the effects of the ionosphere on direction finding accuracy and
with investigating how some of the bearing errors caused by these and other
effects can be reduced.  Pulse Observations:  An analysis has been made of
the results obtained from an extensive series of measurements on pulse-
modulated transmissions from Malta,  a distance of 2,100 km.  A frequency of
11 Mc/s was used during daytime, and 5 Mc/s at night.  The outstanding
feature shown by the results is the high degree of bearing accuracy attainable
on pulse signals with the precision wide-aperture spaced-loop direction finder
used in these experiments.  For example, for the first order F-layer reflection
on 11 Mc/s in daytime, individual snap bearings had a standard deviation of
only 0.8 degree about the overall grand mean, which was itself within 0.2
degree of the correct bearing of the transmitter.  On both frequencies, the
bearing deviations could be divided into slowly and rapidly varying
components, as has been found at shorter distances.  The slow component
was approximately of the magnitude expected from previous measurements
on the tilts of the reflecting layers, and in the case of the 1F reflection was
smaller than the rapid component.  The results were found to be unaffected by
magnetic or ionospheric storms, or by such limited changes in the
characteristics of the transmitting aerial as could be tried.  The spreads of
bearing were in all cases appreciably less than those obtained on the same
pulse transmissions with a narrow-aperture Adcock direction finder, or when
using continuous wave transmissions.  Bearing Variations on an Adcock
Direction Finder with Continuous Waves:  An analysis of bearing observations
on a number of distant continuous wave transmitters has shown that, with an
Adcock direction finder, the standard deviation of snap bearings within a
period of half an hour is generally about 3 degrees.  Data have been obtained
on the extent to which a reduction of this spread can be achieved by
averaging over periods up to a few minutes.  This represents an extension of
work previously described on the time scale of the most rapid (i.e., second-to-
second) bearing fluctuations.  It has been found that, on a given transmitter,
bearing variations with a standard deviation of about 1 degree occur from day
to day and from period to period on the same day.  These are believed to be
caused by the effect of random site errors on the real changes in direction of
arrival of the waves.  A significant factor here may be the occurrence of
relatively large variations in the angle of elevation, which are converted into
apparent bearing changes by reradiation from obstacles scattered around the
direction finder.  The Design of Wide-Aperture Direction-Finding Systems:
General investigations:  One of the most important factors limiting the
accuracy of high frequency direction finders is the presence of more than one
ray in the field incident upon the receiving aerials.  This situation is caused by
reradiation from objects on the site and often also by the existence of more
than one mode of propagation between transmitter and receiver.  To combat
the difficulties arising from this effect direction finders have been proposed
with aerial systems which extend over dimensions greater than one
wavelength of the radio waves being received.  Theoretical investigations have
therefore been carried out to find general principles of comparison of such
wide-aperture systems, and to determine, if possible, the best method of
disposing the aerials and of utilizing the signals picked up by them.
Consideration has been given to the idealized problem of a DF system with
non-interacting aerials situated on a uniform plane earth and with no pick-up
of horizontally polarized radiation.  The first method examined was the
solution of the field equations for a number of incident plane waves from a
knowledge of the field at each aerial, but this appeared to be impracticable.  A
less direct approach was then tried, which consisted of fitting a set of straight
constant-phase lines to the observed field at the aerials so that the aerial with
a particular value of phase was approached as closely as possible by the
appropriate constant-phase line.  The indicated bearing would then be
assumed to be the direction of the normal to the set of constant-phase lines.
An arrangement of aerials in a ring was the main one considered because of
its circular symmetry, a desirable characteristic in a direction finder which
may have to operate on signals arriving from any azimuth.  When the method
of fitting constant-phase lines to such an aerial arrangement by a least-
squares process was applied, it was found that the bearing indicated by the
system was identical with that given by the cyclical system of Earp and
Godfrey [C. W. Earp and R. M. Godfrey, "Radio Direction Finding by the
Cyclical Differential Measurement of Phase," Journ. Inst. Elect. Engrs.,
1947, 94, Part IIIA, 705], which therefore falls into this class of direction
finder.  Now, if in this system account could be taken of the amplitude of the
signals at the aerials, a better value for bearing might be obtained, for the
constant-phase lines in the actual field are most distorted at points of low
amplitude.  Hence a system might be devised which applied weighing
proportional to signal amplitude in the fitting of straight constant-phase lines
by the least-squares process.  It was shown that the German System known
as Wullenwever (sic) was a close approximation to a system of this type,
although in it not all the aerials were used in deriving each bearing.  A study
was also made of the design of a practical direction-finding system employing
amplitude weighing and using signals from all aerials in the ring.  Errors Likely
to Occur in a Particular Wide-Aperture Direction Finder:  A program of
experimental and theoretical work has been carried out to investigate certain
aspects of the performance in practice of the cyclical system of Earp and
Godfrey.  Theoretical studies were made of the errors caused by interference
between two incident rays to find if the use of a finite number of fixed aerials
would result in inferior performance to that given by the ideal form of the
system, in which a single rotating aerial is used.  It was shown that no
difference would be expected with aerial spacings which might reasonably be
used in practice.  Experiments were made to discover the effect of interaction
between the aerials of the system; it was concluded that quite considerable
interaction would take place.  However, a theoretical investigation showed that
the resulting errors in indicated bearing were likely to be small.  Experiments
were also performed to assess the liability of the system to polarization error;
the results once more indicated that, with the particular arrangement of
finders adopted, there would be serious bearing errors.  DIRECTION FINDING
TECHNIQUES AT ULTRA HIGH FREQUENCIES:  A type of direction finder
which is envisaged as having an application at decimeter wavelengths is one
providing  instantaneous bearings, by display on a cathode ray tube, of
transmitters in a selected azimuthal sector.  Aerial systems suitable for this
type of instrument have been developed for both vertically and horizontally
polarized waves in the frequency range 500-1,000 Mc/s (wave-lengths 30 to
60 cm).  Two similar aerials with beam-type reception patterns are orientated
along azimuths about 90 degrees apart, and by amplifying their outputs
separately and applying them to a cathode ray tube a direct reading of the
bearing is obtained if the transmitter lies in the sector between the center
lines of the aerial beams.  A more accurate bearing may be obtained by
rotating the whole system until the outputs are equal.  For vertical
polarization, each aerial consists of a conical monopole in front of a flat sheet
reflector, while for horizontal polarization, the monopoles are replaced by
dipoles of special shape.  The design problems are associated with the need
to cover a wide range of frequency with a single aerial system; further, the
reception pattern in the horizontal plane, and the output impedance  of the
aerials must not vary widely with frequency.  The need for minimizing
polarization errors has also been considered.  For the vertically polarized
system the requirements of constant impedance and low polarization errors
were found to be conflicting.  The most satisfactory compromise was obtained
by using double-conical monopoles with the maximum diameter near the
base.  Balance-to-unbalance transformers were an integral feature of the
horizontal dipole system.  The errors of instantaneous bearing to be expected
with either system when receiving waves of the polarization for which it was
designed, were estimated not to exceed ±5 degrees over the 90-degree
sector.  The accuracy obtainable by rotating the system to the symmetrical
position depends only on the precision with which the system can be
constructed; it should be possible to achieve an overall accuracy of two
degrees without difficulty.  With waves incident horizontally and polarized at
45 degrees to the vertical the system for vertical polarization showed errors up
to 10 degrees, while those for the horizontally polarized system were only
about 2 degrees.  (Entire report abstracted, technical report, English





Direction Finder Set AN/ARD-10 (XY-1)Title Text
Bowser, R. W., and Bobbett, D. L.Author Text
Farnsworth Electronics Company, Fort Wayne, Indiana, Final Engineering
Report, Contract No. AF 33(600)-25523, ASTIA No. AD 141 277; 1956.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Echo Sounding Experiments with Variable Frequency at Oblique
Incidence
Title Text
Dieminger, W., and Moller, H. G.Author Text
Venice: Proceedings of the International Convention on Radio Propagation in
the Ionosphere, Nachrichtentech Z., (NTZ) vol. 8, no. 11, pp. 578-586;




The problem of synchronization of the transmitter and receiver of oblique-
incidence echo-sounding equipment is discussed in detail.  Block diagrams
are given of suitable variable-frequency transmitting and receiving equipment.
In both cases quartz-clock equipment is used for timing and control.  A block
diagram shows the arrangement of this equipment, a detailed description
being given of its operation and of the simple means adopted for coordinating
the two clocks, the frequency accuracy of which is to 1 part in 108.  During
the period 1950-1954, investigations were carried out with this equipment
between Lindau (transmitter) and Düsseldorf, Hamburg, Darmstadt,
Weissenau near Ravensburg and Keimola near Helsinki (receivers).  Typical
records are reproduced and comparison made with vertical-incidence records
obtained at the same time, in one case at the transmitting station and in
another case at about the mid-point of an oblique-incidence transmission
path.  The determination of the vertical-incidence echo height from the oblique-
incidence records is discussed.  The particular usefulness of the oblique-
incidence method for exhibiting such effects as the decrease of the muf
during the night, or for investigation sporadic-E effects, is considered, typical
records being shown.  (Science or engineering abstract, formal literature,
Italian language/abstract and German language/abstract, document not






On the Propagation of Radio Waves through the Upper IonosphereTitle Text
Ellis, G. R. A.Author Text
J. atmos. terrest. Phys., vol. 9, no. 1, pp. 51-55; 1956.Source Text
Keyword Text
The low-frequency limit for the propagation of radio waves through the
ionosphere is discussed.  It is shown that reflection and absorption of
extraordinary waves can occur well above the F region near the level where f =
fH, if the wave frequency is less than fHF2, and if the electron density near this
level is not negligible.  In these circumstances the low-frequency limit will be
determined by f0F2, and observations of cosmic radio emission at frequencies
much below 1 Mc/s are unlikely.  (Author's abstract, formal literature, English






Drift Measurement of the E-LayerTitle Text
Harang, L., and Pedersen, K.Author Text
Geofys. Publ., vol. 19, no. 10; 1956.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal










Austr. J. Phys., vol. 7, p. 263; 1956.Source Text
Keyword Text
Formulae are derived for the error variances and co-variances of the coordinate
components of an un-weighted least-squares solution for the location of a
missile simultaneously reported by a number of optical or electronic direction-
finding stations.  Practical applications of the formulae are suggested.
(Author's abstract, formal literature, English language/Australian abstract,






Introduction to Numerical AnalysisTitle Text
Hildebrand, F. B.Author Text











Introduction to Numerical AnalysisTitle Text
Hildebrand, F. B.Author Text
Introduction to Numerical Analysis, ISBN 07-028760-0, McGraw-Hill Book
Company, New York, 1956.
Source Text
Keyword Text
This is a standard text on numerical analysis which includes a clear
explanation of Prony's Method (see pp. 378-82) for the solution of a set of
complex equations.  The application to direction finding lies in the use of
Prony's method to decompose the response of a linear array to a wavefield
consisting of multiple plane waves arriving from different azimuths and
elevations.  (Abstract written for purpose of this publication by Southwest
Research Institute, book, English language, document not available, reference
also John M. Kelso, "Measuring the Vertical Angles of Arrival of HF Skywave







Introduction to Numerical AnalysisTitle Text
Hildebrand, F. B.Author Text




This volume is intended to provide an introductory treatment of the
fundamental processes of numerical analysis which is compatible  with the
expansion of the field brought about by the development of the modern high-
speed calculating devices, but which also takes into account the fact that
very substantial amounts of computation will continue to be effected by desk
calculators (and by hand or slide rule), and that familiarity with computation
on a desk calculator is a desirable preliminary to large-scale computation in
any case.  The volume is cited in this collection for the detailed description
given of "Prony's Method," which is shown in Chapter 9, Approximations of
Various Types, Section 9.4, Exponential approximation (pp. 378-379).
(Abstract written for purpose of this publication by Southwest Research






Electron Resonance in Ionospheric WavesTitle Text
Hines, C. O.Author Text
J. atmos. terrest. Phys., vol. 9, no. 1, pp. 56-70; 1956.Source Text
Keyword Text
Large-scale traveling disturbances, now frequently observed in the ionospheric
F layer, are interpreted in terms of an electron resonance.  This phenomenon
arises when an initial atmospheric disturbance sets the electrons into natural
modes of oscillation, and the resultant increase of electron displacements
then enhances the likelihood of detection by present (radio) techniques.
Certain qualitative features of the observed disturbances can be explained on
this basis, and a quantitative comparison provides estimates for several
ionospheric parameters which are in good agreement with the values
expected.  Further application of an improved theoretical development may
well provide an extremely useful method of investigating the physical
properties of the ionosphere.  (Author's abstract, formal literature, English






Ionospheric Turbulence and the Propagation of Electromagnetic WavesTitle Text
Kahan, T.Author Text
Nuovo Cimento Suppl. (Ser. 10), vol. 4, no. 4, pp. 1352-1358; 1956.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






The Theory of Linear Antennas, with Charts and Tables for Practical
Applications
Title Text
King, R. W. P.Author Text
The Theory of Linear Antennas, with Charts and Tables for Practical
Applications, Cambridge, Massachusetts, Harvard University Press; 1956.
Source Text
Keyword Text
Chapter 7 of this book contains a brief description of a method which may be
used to calculate the approximate field of a Beverage antenna.  (Written for
this publication by Southwest Research, book, English language/USA






The Theory of Linear AntennasTitle Text
King, Ronold W. P.Author Text




This book contains charts and tables for practical applications.  (Abstract
written by Southwest Research Institute for purpose of this publication, book,






Back-Scattering from Circular LoopTitle Text
Kouyoumjian, R. G.Author Text
Applied Sci. Research, Sec. B, vol. 6, no. 3, pp. 165-179; 1956.Source Text
Keyword Text
Use of variational method to determine echo area of perfectly conducting, thin,
circular loop; feature of problem is that for broadside aspect, current
distribution can be determined exactly within limits of approximations made
for thin wires; it appears that approximations for straight wire radiators may be
extended to curved wires; comparisons between echo area values of loop and
those of circular plate, sphere, etc.  (Science or engineering abstract, formal







Solar Eclipses and the IonosphereTitle Text
Menzel, D. H., Wolbach, J. G., and Glazer, H.Author Text
Solar Eclipses and the Ionosphere, (London), Pergamon Press; 1956.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, book,






On the Lateral Deviation of Radio Waves Coming from EuropeTitle Text
Miyam, K., and Kanaya, S.Author Text
Rep. Ionosphere Res., Japan, vol. 10, no. 1, pp. 1-8; 1956.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal







The Atlantic Battle Won, May 1943-May 1945, History of United States
Naval Operations in World War II, Volume X
Title Text
Morison, S. E.Author Text
The Atlantic Battle Won, May 1943-May 1945, History of United States Naval




Volume X of a 15-volume set of books on the Naval history of World War II.
This work contains a large number of incident descriptions in which high
frequency direction finders were used in the Battle of the Atlantic.  References
to high frequency direction finding for both shipboard and shore are found on
pages 20, 53, 54, 58, 68, 77, 115, 119, 124, 139, 143, 144, 152, 173, 187,
195 and 210.  The various references are concerned with the extension of the
high frequency direction finder network of shore stations, development of a
shipboard HF/DF system and fixes obtained on U-boats communicating with
German installations.  A number of examples where U-boats were sunk as a
result of accurate D/F fixes are described.  The Tenth Fleet is referred to on
page 115.  An example of a false fix is mentioned on page 187.  (Written for
this publication by Southwest Research, book, English language/USA






Some Aspects of Diffraction Theory--and the Application to the
Ionosphere
Title Text
Ratcliffe, J. A.Author Text
Rep. Progr. Phys., vol. 19, p. 188; 1956.Source Text
Keyword Text
In Part I the 'Fourier' approach to diffraction theory s outlined in such a way as
to emphasize its physical significance.  Particular attention is paid to
diffraction phenomena of the Fresnel type, and to diffraction from screens
which alter both the phase and the amplitude of the incident wave.  The
'Fourier' approach is extended to deal with problems of 'random' diffraction, for
which purpose the use of auto-correlation functions is introduced and
explained in physical terms.  In Part II measurements made on radio waves
reflected from, or transmitted through, the ionosphere are discussed.  The
nature of the radio diffraction pattern observed at the ground is first
summarized and deductions are then made about the ionosphere which has
given rise to this diffraction.  There are few references in the text, but the
bibliography provides brief abstracts of the more important papers on the
subject.  (Author's abstract, formal literature, English language/USA abstract,






Electrically Small, Ferrite-Loaded Loop AntennasTitle Text
Rumsey, V. H., and Weeks, W. L.Author Text
IRE Convention Record, vol. 4, Part I, pp. 165-170; 1956.Source Text
Keyword Text
Approximate formulas have been developed for the impedance, efficiency, and
Q of electrically small, ferrite-loaded loop antennas.  The formulas are based
on an assumed knowledge of these parameters for the antenna without ferrite
loading.  One set of formulas based on an assumed internal magnetic field is
primarily applicable to ellipsoidal-shaped cores; another set based on
assumed internal and external fields is primarily applicable to rod-shaped
cores.  The formulas are derived using the reaction concept.  Results are
used to evaluate the effect of ferrite size and shape.  (Source of abstract







The Distribution of Electrons in the Undisturbed F2 Layer of the IonosphereTitle Text
Schmerling, E. R., and Thomas, J. O.Author Text
Phil. Trans. A, vol. 248, no. 956, pp. 609-20, 1956.Source Text
Keyword Text
The h'(f) curves recorded at Watheroo, Huancayo and Slough near midwinter,
midsummer and equinox in years of sunspot maximum and minimum have
been analyzed so as to provide N(h) curves which show the electron density
(N) as a function of the height (h).  The method of analysis is described and
its limitations are discussed.  The earth's magnetic field has been neglected
in the calculations; although this may lead to an error in some of the actual
heights quoted, it should not cause appreciable error in the variation of those
heights.  Curves for the "international magnetically quietest days" in each of
the months analyzed are considered, and it is shown how, by a process of
averaging, it is possible to deduce the form of a "mean quiet F layer."  This
represents the basic behavior of the region on magnetically quiet days without
those details which are peculiar to any one day.  The resulting "mean quiet F
layers" are described in a series of curves.  (Authors' abstract, formal






Data on the Use of Sector Radio-Range Beacons and the Characteristics
of Operation
Title Text
Shchegolev, Y. Y.Author Text
Radioteknichesk iye Sredstva Morskogo Sudovozhdeniya, Moscow, Chapter
21, pp. 292-313; 1956.  U.S. Naval Oceanographic Office Translation No.
TRANS-247.  See also ASTIA No. AD-624 200.
Source Text
Keyword Text
The characteristics of electromagnetic field in the area near the radio-range
beacon are analyzed, pointing out the audibility zones.  Thus, the degree of
accuracy in determining the bearings of the beacons is increased.  A
comparison among various radio-range beacons (Stavanger, Ploneis,
Bushmills) shows the variations of accuracy when determining a ship's
location in various sectors and the means of improving the accuracy.  The
development of the improved consolan type of sector radio-range beacons,
which was discussed at the International conference on ocean navigation in
1954-1955, is also outlined.  (Science or engineering abstract, book, Russian










Ber. Dtech Wetterdienstes, vol. 4, pp. 146-147; 1956.Source Text
Keyword Text
Note of equipment which has been operating in Potsdam since 1953.  It
comprises a cathode-ray direction finder of the type described by Adcock and
Clarke and an atmospherics waveform recorder used in an investigation by
Schindelhauer, et al.  Outputs from these two instruments are applied to a
two-beam pulsed oscillograph displaying direction and waveform
simultaneously.  (Science or engineering abstract, formal literature, German






The Signal Corps:  The Emergency, (To December 1941)Title Text
Terrett, D.Author Text
United States Army in World War II, Office of the Chief of Military History,
Department of the Army, Washington, D.C.; 1956.
Source Text
Keyword Text
This book makes several important references to Signal Corp radio direction
finding activity in the period immediately preceding World War II.  Investigation
of aircraft D/F systems as early as World War I is mentioned.  Additional
references are given.  Meteorological direction finding is briefly mentioned.
Tactical radio direction finding in the same early period is mentioned.  Early
variations in nomenclature such as radio location, RDF, radio direction finding
and RPF or radio position finding are described.  Early references to radar are
mentioned including the mention as early as 1900 of Nikola Tresla of
electromagnetic reflection and the prediction that moving object detection
would follow.  The growth of navigation radio out of World War I direction
finding is mentioned with respect to both cooperative and noncooperative
applications.  Several SCR nomenclatures are mentioned including SCR-240,
SCR-261, SCR-522, SCR-274-N, SCR-186 and SCR-242.  (Written for this






An Estimate of the Size of the Antipodal Area in Short-Wave Radio
Propagation
Title Text
Whale, H. A.Author Text
J. atmos. terrest. Phys., vol. 9, pp. 159-161; 1956.Source Text
Keyword Text
In a recent series of experiments, the elevation angles and bearing angles of
pulses (at 14,975 kc/s) transmitted from Slough (about 51º 30'N, 40'W) were
measured at Seagrove, Auckland (about 37º 10'S, 174º 20'E).  The
measurements, which were made on the rotating interferometer (Whale,
1954), extended from 24 October till 11 November 1955 and covered the
period 0800-1600 GMT.  The pulses were sent alternately on two different
aerials, viz, a rhombic aerial oriented 30º east of north and a relatively
nondirectional horizontal dipole.  (Author's abstract, formal literature, English






Effective Tilts of the Ionosphere at Places about 1000 km ApartTitle Text
Whale, H. A.Author Text
Proc. Phys. Soc., vol. 69, no. 3, p. 301; 1956.Source Text
Keyword Text
A comparison of the bearing and elevation angles of radio waves from two
stations situated about 2000 km to the North and to the West of the receiving
site yields  results which are sometimes consistent with the existence during
the daytime of effective ionospheric tilts which are similar at places more than
1000 km apart.  These tilts are of the order of half a degree and are in
opposite directions during the morning and the afternoon.  They may
correspond to actual tilts of a uniform ionosphere or be due to horizontal
gradients of electron density.  The factor relating the tilt angle to the observed
bearing deviations was measured experimentally and the effective tilt angle
found to be approximately twice the bearing deviation.  (Author's abstract,






Adcock Direction FinderTitle Text
Bain, W. C.Author Text
Wireless Engr., vol. 33, pp. 20-24; January 1956.Source Text
Keyword Text
It was found that the pull of the triactics (supporting the central sense
antennas of an Adcock hf direction finder caused the main antennas to bend
inwards, so that a large polarization error was produced on frequencies near
20 mc.  Theoretical calculations are made for the case of antennas with an
over-all slope of 1 degree, with a distant loop transmitter at 6.3 degrees
elevation and with a loop tilt of 6 degrees from the horizontal:  the total
polarization error found is 6 degrees for a perfectly-reflecting ground  and 19
degrees for ground of conductivity 0.02 mho/m.  In practical direction finding
the errors are not likely to be as high as this on the average; but the figure of
3 degrees is obtained for the root-mean-square error from a transmitter on 20
mc at 20 degrees elevation despite the small amount of antenna bending
assumed.  (Author's abstract, trade journal, English language/abstract,






The Theoretical Design of Direction-Finding Systems for High
Frequencies
Title Text
Bain, W. C.Author Text
Proc. IEE, Part B, vol. 103, pp. 113-119; January 1956.Source Text
Keyword Text
The problem of finding the bearing of a distant hf transmitter in conditions of
wave interference is examined for the simplified case of non-interacting
antennas on a plane earth and with no pick-up horizontally polarized radiation.
 Two methods of approach are considered - solution of the field equations for
a number of incident plane waves from a knowledge of the field at the
antennas, and the fitting of rectilinear constant-phase lines to observed values
by a least squares process.  It is shown that the cyclical system of Earp and
Godfrey is a least squares system of the latter type.  Systems of the
Wullenweber kind bear a close resemblance to a least-squares system with
weighting according to the signal amplitude at each antenna; the difference
lies in the fact that they operate with sinusoidal functions of phase instead of
linear functions.  (Author's abstract, formal literature, English






The Theoretical Design of Direction-Finding Systems for High
Frequencies
Title Text
Bain, W. C.Author Text
Proc. IEE, vol. 103, part B, pp. 113-119, January 1956.Source Text
Keyword Text
Two very broad methods of approach to the problem of finding the bearing of a
distant HF transmitter are considered; the first is to deduce from observations
at a few aerials the bearing and elevation of all incident plane waves, and the
second to attempt to fit straight constant-phase lines by a least-squares
method to observed values of phase at a number of points.  The latter method
appears to be easier to handle.  In certain cases, it tends to give the bearing
of the strongest incident mode, but when there are several incident waves of
comparable amplitude, it does not tend to a definite bearing.  The indicated
bearing is probably still valuable, however, a method of assessing the error
variance of a system about the true transmitter bearing is outlined in the
paper.  It has been shown that the cyclical system of Earp and Godfrey in
effect attempts to fit straight constant-phase lines to observed phases by a
least-squares process..  Systems of the Wullenweber type are least-squares
systems with amplitude weighting, although they use sinusoidal functions of
phase instead of linear ones.  The amplitude weighting may give such
systems  an advantage over the Earp system, although they have not been
constructed in a form which will give a mathematically explicit value for the
bearings, which the Earp system does produce.  (Abstract taken from






Interim Development Report for Direction-Finder, Radio, Shipboard,
Siting and Design, Study and Development
Title Text
Travers, D. N.Author Text




This report serves a two-fold purpose.  It fulfills the primary objective of
presenting the engineering evidence of the past quarter, and summarizes the
work performed during the first year of this contract.  One year ago, the
engineering activity under this contract could not be specifically stated in view
of the broad nature of the problem.  Today, the degree of emphasis necessary
to balance the various phases of this project in their correct ratios of
importance has been determined.  Under the Conclusions, a section of this
report has been prepared to show as concisely as possibly what has been
achieved during the year on each of the project phases.  The section is
arranged for specific reference to each of the five phases given under the
heading of Purpose.  The engineering activity during the past quarter mainly
has been directed toward the construction of the automatic plotter circuits
and their testing.  The Automatic Observed Bearing circuit has been
completed for the DAU equipment and field tests performed.  These tests,
made on 26 January 1956, showed that one degree accuracy readily is
obtained even under conditions of extreme reradiation error and blurring.
Results of the test are given.  Additional synchro circuits to present the data
to the recorders are now under construction.  For complete versatility, the
equipment will be adaptable to either the DAQ or SRD-7, to Manual or
Automatic Observed Bearing, either rectangular or polar recording, and at
either local or remote locations.  It is reported that the completed plotting
equipment can be ready for demonstration away from San Antonio by
September 1956.  The design work on the spaced loop antennas ha been
extended.  A method of sense indication using a third loop has been evolved
and is shown to be applicable to a cathode ray tube-type display.
Construction difficulties are detailed and a design for a demonstration model
using printed circuits on precision glass forms for the antenna loops is
proposed.  The construction tolerances involved have been calculated and are
found to be well within possible limits for an antenna of SRD-7 dimensions.  A
new analysis of the bearing accuracy of this three-loop array has been made,
and it is shown that potentially, it has a much greater accuracy than does
either a simple loop, such as the DAU or SRD-7, or a spaced loop.  It is
shown that the increased accuracy is a result of reradiation suppression by
Abstract Text
proper null placement in the antenna pattern.  Furthermore, it is shown that
null position control is easily attained and that the conditions for maximum
accuracy, minimum blurring, and definite sense indication exist
simultaneously.  A reradiation analysis with specific reference to theoretical
and actual calibration curves has been prepared and is given for three antenna
types.  The reasons for each calibration curve characteristics are analyzed,
and preventative measures to reduce undesirable effects are given for each
antenna type.  The conformal elliptical antenna work of the quarter has
consisted entirely of the preparation of instrumentation in the form of rf
balance to unbalance transformers.  The quality of these transformers is
discussed and the future progress of the program is mentioned.  In
connection with the reradiation work, tests have been made to determine the
minimum radius of calibration which can be used in order to eliminate the
chance of error as a function of radius.  It is shown that this is the chance of
error as a function of radius.  It is shown that this is related to the D/F to
reradiator separation distance.  The preliminary results of the test are given.
Comparison of the DAU and SRD-7 systems is now well into the second
phase.  The DAU work has been completed and SRD-7 testing is now
underway.  Reradiation tests with a portable reradiator of variable location and
height have been included.  Miscellaneous activities of the quarter are
mentioned.  Of particular interest are the efforts to obtain helicopters for use
in connection with project Phase III.  Included in this report are six
appendixes.  Primarily, these are the mathematical justifications for certain
important statements made in the text of the report.  Separate symbol
definitions are given.  In addition, a complete set of calibration curves for the
U.S.S. Bache with both DAU (made 18-19 March 1953) and SRD-7 (made 15
December 1955) antennas are given with photographs of the view seen by the
D/F antenna in two directions.  These curves are analyzed in the reradiation
analysis section of the report.  In addition, the recent calibration curves
obtained in Norfolk at the calibration of a PT Boat with an SRD-7 installed are
given and discussed.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA





Direction of Arrival of Radio WavesTitle Text
Webb, H. D., Bailey, A. D., Hayden, E.C.Author Text
Technical Report:  13 pages; January, 1956.  Authors' Association:  Illinois
Univ Urbana, Electrical Engineering Research Lab.
Source Text
direction finding, design, radio waves, radiofrequency,
NTISDODXD
Keyword Text





Possible Errors of a Particular Wide-Aperture Direction-FinderTitle Text
Bain, W. C.Author Text
Proc. IEE, Monogr. no. 170 R; February 1956.Source Text
Keyword Text
A study is made of the extent to which the high-frequency cyclical direction-
finder devised by Earp and Godfrey is subject to three common types of error.
 First, the result is presented of theoretical computations on the errors given
by a practical fixed-aerial system in wave-interference conditions.  The
variance of these errors as the phase difference between the incident rays is
varied is shown to be the same as that given by the ideal rotating-aerial
version of this direction-finder; it is appreciably smaller than that of an Adcock
for a system aperture of 4λ, and in general, much smaller for an aperture of
10λ.  Secondly, errors due to aerial interaction are considered for a system of
24 unipoles, 9 m high and 1.1 mm in diameter, placed on a circle of 100 m
diameter.  It is concluded that the errors in indicated bearing are likely to be
negligible, provided that the aerials not in use at any instant are terminated by
a resistance equal to their nominal characteristic impedance.  Finally, the
polarization error is examined for such a system in which surface feeders are
used, without an earth mat, on ground of moderate conductivity; it is found to
be small, being greatest at the 1.f. end of the band, where the standard-wave
error is about 1º at 3 Mc/s.  With extended feeders the 1.f errors are reduced
considerably.  (IRE or IEEE abstract, formal literature, English










Elektrotek . T., vol. 69, no. 5, pp. 49-54; 15 February 1956.Source Text
Keyword Text
Resonance conditions are calculated and the effect of the cable to the
goniometer determined.  Compensation for frame differences on shipboard by
reduced diameter and/or number of turns in the fore and aft coil with added
inductance is analyzed.  The design of the input transformer is treated and an
example of aerial gain computed.  (IRE or IEEE abstract, trade journal,










Report TR23, 32 pages; February, 1956.Source Text
amplifiers, circuits, direction finding, intermediate
frequency amplifiers, radiofrequency, NTISDODXD
Keyword Text





A Phase and Gain Matched Three-Channel Intermediate-Frequency
Amplifier
Title Text
Omera, T. R.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Technical




A three-channel IF amplifier, which is matched in gain and phase, is
described.  This amplifier is designed for use with the matched three-channel
RF amplifier described in Technical Report No. 18 to form a receiver for use at
the University of Illinois RDF Field Station.  Some of the features described
are:  (1) a staggered triplet section with 10 kc bandwidth for use in receiving
100 microsecond pulses, (2) large tuning capacitances to reduce detuning
effects due to small capacitance changes, (3) a miniature relay band
switching scheme, (4) resin potted coils, (5) gain trim and disable switches,
(6) output amplifiers at video frequencies, and (7) AOG circuits.  Several
design problems encountered are discussed.  Data is given on several of the
sub-circuits of the amplifier.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Arrival Angle of H.F. WavesTitle Text
Wilkins, A. F., and Minnis, C. M.Author Text
Wireless Engineer, vol. 33, no. 2, p. 47; February 1956.Source Text
Keyword Text
Apparatus is described for measuring the angle of elevation of hf waves
arriving at the ground after transmission by way of the ionosphere.  The
system involves the comparison of the amplitudes of the signals received by
two-vertically-spaced horizontal loop aerials at heights above the ground of
about 33 meters and 12.5 meters.  The comparison is effected by amplifying
the signal emfs in a twin-channel receiver and applying the i.f. voltages to the
deflecting plates of a cathode-ray oscilloscope.  It is shown that, if a single
ray is incident on the system, the emfs produced in the two aerials are in
phase irrespective of their height above ground, so that the corresponding
oscilloscope pattern is a straight line, the slope of which is a simple function
of the angle of elevation of the ray.  Calibrations of the system over the band
10-20 Mc/s have shown that its behavior is very close to that expected from
the simple theory and that there is no noteworthy change in the calibration
with azimuth.  Methods of observation for the general case of the arriving
signal consisting of more than one ray are considered.  (Author's abstract,






New Commutated Antenna Direction FinderTitle Text
AnonymousAuthor Text
Brit. Commun. and Electronics, vol. 3, no. 3, pp. 134-136; March 1956.Source Text
Keyword Text
Twelve omnidirectional aerials are arranged in a circle.  Each in turn can be
connected to a receiver through a diode switch so that the phase of the signal
received can be compared with the signal from a subsidiary aerial.  With this
system site errors are small.  The principle can be applied to HF, VHF, and
UHF bands.  Further details have been published.  (IRE or IEEE abstract,






Status Report on Direction of Arrival of Radio WavesTitle Text
AnonymousAuthor Text
Project No. NR-371-161, Contract No. Nonr 1834(02), Report No. DF 1,
Period 1 December 1955 to 29 February 1956, Radio Direction Finding
Section, Electrical Engineering Research Laboratory, Engineering Experiment
Station, University of Illinois, Urbana, Illinois, 31 March 1956.
Source Text
Keyword Text
The work under this contract is divided into several projects.  Summaries of
the research accomplished and statements of the present status of the
projects are given.  Under that part of the contract called "Direction of Arrival
of Waves," an antenna error study was done to investigate methods of
evaluating an RDF installation, a survey of the literature on measurement of
ground constants was completed, modifications were made on the multi-
channel RDF receiver built for use at the field station and the field site was
evaluated.   Under the project titled "Matched Channel Amplifier Problem,"
studies continue on the wide band receiver with signal selection by local
oscillator tuning, and on the panoramic receiver.  Modification work continues
on the injection-type matched channel receiver.  Work carried on under
"Application of Probability Theory and Statistical Inference to the Radio
Direction Finding Problem," includes the development of a sampling technique
for a twin-channel cathode ray direction finder, and a re-evaluation of the
spinning-goniometer bearing computer.  (Abstract written for purposes of this
publication by Southwest Research, technical report including miscellaneous






USAF UHF Direction Finding FacilityTitle Text
Benoit, R. C., and Fantoni, J. A.Author Text
Convention Record of the IRE, March 1956.Source Text
Keyword Text
A description is given of the theory of operation, development, physical and
electrical description, and performance of Radio Direction Finder AN/CRD-6.
The equipment is a UHF ground based direction finding facility that was
designed to fill USAF requirements in the frequency range of 225 to 400 mc/s
for operation in conjunction with radio signals that emanate from high
performance type aircraft.  The equipment provides automatic, essentially
instantaneous bearing information on any one of 10 preset channels of 1750
frequencies within its frequency range and is capable of complete remote
operation from a distance of five miles or less over a four wire telephone cable.
 Its average bearing accuracy is of the order of ± 1¼ degree; its usable
bearing sensitivity is 1 to 2.5 microvolts per meter over its frequency range.
The antenna system differs considerable from conventional concepts formerly
employed in the field of radio direction finding.  A height diversity system,
consisting of two individual identical antennas in conjunction with a
comparator which automatically selects the proper antenna, is employed to
minimize the effects of multipath propagation.  The single antenna system
covers the entire 225 to 400 mc/s range.  Each individual antenna consists of
a stationary dipole around which a reflector rotates at 1800 rpm, this
modulates the received signal at 30 cps.  A reference voltage generator is
rotated in synchronism with the reflector and the phase of the antenna
modulation is compared with the phase of the reference voltage to indicate the
direction of arrival of the signal.  It is concluded that the application of diversity
techniques to UHF direction finding results in a decided improvement over
conventional single antenna systems in terms of bearing reliability and
accuracy.  This equipment has been accepted by USAF and is being used
operationally both in the Continental United States and its oversea bases.







The Fading of Radio Waves of Frequencies between 16 and 2400 kc/sTitle Text
Bowhill, S. A.Author Text
J. atmos. terrest. Phys., vol. 8, no. 3, pp. 129-145; March 1956.Source Text
Keyword Text
The lowest ionosphere, which reflects low-frequency radio waves, contains
irregularities of ionization which cause fading of these frequencies.  The
irregularities have been studied by three types of experiment, all of them
using cw transmission reflected from the ionosphere at nearly vertical
incidence during the night-time.  Firstly, fading records over the frequency
range 16-200 kc/s show shallow fading, with a substantially constant quasi-
period of 7 minutes up to 70 kc/s; above this frequency a rapid fading of quasi-
period about 1 minute appears as well, increasing in depth till it dominates
the slower fading.  Secondly, two receivers tuned to 85 kc/s separated by
various distances give fading records whose statistical correlations lead to
structure sizes at the ground of 5 km for the slow fading and 1 km for the fast
fading.  Thirdly, records taken at three receivers at right angles at 70 kc/s
show that the slow fading is due mainly to random velocities of about 40
meters/sec at the reflecting layer, together with a smaller drift velocity which
is very variable.  These results lead to a suggested model, with small
irregularities slightly above the 70 kc/s reflection level, together with large
irregularities below this level.  (Author's abstract, formal literature, English






Principles of 'Tacan'Title Text
Colin, R. I., and Dodington, S. H.Author Text
Elect. Commun., vol. 33, no. 1, pp. 11-25; March 1956.Source Text
Keyword Text
Tacan is a polar coordinate aid to air navigation working in the 1000 Mc/s
band.  A transmitter-receiver in the aircraft interrogates a beacon on the
ground and the time interval between transmission and the reception of the
reply pulse gives a measure of the aircraft's distance from the beacon.  To
prevent interference by replies to other interrogating aircraft, the prf of each
aircraft's transmission is jittered and the replies are strobed by a narrow range
gate.  This is automatically advanced step by step during the process of
searching, and at each range interval - measured from the interrogation pulse -
 a count is made for a given number of replies in a fixed time.  When the
count shows that regular replies are being received the search stops and the
range gate follows the very slow variations in time delay due to the aircraft's
motion.  The position of the delay control is used to control a meter which
displays in figures the distance in miles.  Bearing information is introduced at
the ground beacon by a reflector rotating round a stationary aerial at 15
rev/sec.  The pulses radiated in any direction are thus amplitude modulated
with a 15 c/s sinusoidal envelope.  To give a smooth envelope, the beacon
always transmits at the same rate.  If less than 100 aircraft (the beacon
capacity) are interrogating, agc causes the transponder to be triggered by
noise to make up the const. number of pulses.  Phase reference pulse groups
are inserted at an appropriate instant in the aerial rotation.  At the aircraft the
phase of the demodulated pulse envelope is measured by a rotary phase-
shifter the shaft of which controls the bearing indicator.  An outer array of nine
reflectors at the ground aerial provides a 135 c/s modulation which enables
fine bearing measurements to be made, further reference pulses being
inserted for this purpose.  This facility also reduces the effects of site errors.
The average system error is ¾º.  The service range is 200 nautical miles.
(Science or engineering abstract, trade journal, English language/abstract,






Experimental Determination of TACAN Bearing and the Distance
Accuracy
Title Text
De Faymoreau, E.Author Text
Trans. IRE, vol. ANE-3, no. 1, pp. 33-36; March 1956.Source Text
Keyword Text
TACAN is a radio navigation system which furnishes direct reading meter
indications of bearing and distance.  Both functions make use of the same
radio frequency elements of the equipment, but the processes of
measurement are different, hence the accuracies of the two functions are
evaluated separately.  This paper describes the method used to determine the
accuracy of TACAN bearing and distance functions, and gives the results
obtained.  The TACAN bearing function, with its use of multilobe antenna
patterns, pulse transmissions, and physically rotating antenna elements,
presents a number of differences in comparison to other bearing systems.
Each of these differences in mode of operation produces certain advantages,
but the question which primarily interests the user is "What is the over-all
improvement?"; or more specifically, "What is the accuracy of the TACAN
bearing readings during actual service?"  Errors in radio bearing systems are
due not only to finite accuracy limits of the equipments (instrumental errors)
but also to disturbances of the radio signals in propagation from the ground
station to the airplane (site errors).  The multilobe operation of the TACAN
system has been designed to accomplished a significant reduction in both
types of error.  Propagational errors are the most troublesome type in the
practical operation of radio bearing systems, hence a realistic assessment of
the accuracy of the system requires not only laboratory tests of the
equipment, but measurements of accuracy during actual flights.  (Author's







An Analysis of Signal Detection and Location by Digital MethodsTitle Text
Dinneen, G. P., and Reed, I. S.Author Text
IRE Trans., vol. IT-2, pp. 29-38; March 1956.Source Text
Keyword Text
An analysis of the detection and location of repetitive signals in noise by
digital techniques is made.  The problem of location of the center of signals,
herein denoted as beam-splitting, is explored.  A Monte Carlo method
employing a high speed digital computer was used to obtain quantitative
results for a variety of digital detectors.  A method of mathematical analysis is
described and used to check computed results.  The work described differs
from much of the previous literature on detection or statistical decision theory
in that an estimate of signal location is demanded.  (Source of abstract







Doppler Type High-Frequency Direction FinderTitle Text
Fantoni, J. A., and Benoit, R. C.Author Text
Convention Record of the IRE; March 1956.Source Text
Keyword Text
A high-frequency radio direction finder based on the Doppler principle for wave
motion as applied to radio waves has been developed at Rome Air
Development Center.  The equipment, designed and fabricated by General
Electric Company for RADC, embodies the design parameters evolved
through joint Air Force/Signal Corps effort and is primarily designed to cover
the frequency range of 1-30 megacycles.  The antenna system consists of 31
monopoles having an array diameter of 150 feet.  The relative phase of the
signals induced in each antenna of the circular array is determined by the
direction of arrival of the signal.  A mechanical scanning switch capacitively
couples the signals from the adjacent antennas and combines them in
succession to produce a frequency modulated signal.  The phase of the
modulation envelope of this signal is measured to determine the bearing of the
received signal.  A detailed presentation is given of the basic principles,
overall system parameters and the model performance characteristics.  Of the
several components comprising the system, the radio frequency switch,
magnetic signal storage device and the bearing indicator are discussed.
Performance tests show that the system instrument error is approximately ±
¼ degree and the overall bearing accuracy, including propagation or
transmission effects, is in the order of ±1 degree.  In general, the bearing
accuracy is considered superior to that of the other systems, such as the
Adcock Direction Finder.  (Author's abstract, verbally presented paper,







A New Method for Obtaining Electron-Density Profiles from P'-f RecordsTitle Text
Jackson, John E.Author Text
J. Geophys. Res., vol. 61, no. 1, pp. 107-27, March 1956.Source Text
Keyword Text
A practical and accurate method for reducing P'-f records to electron densities
vs true height is described and used to analyze P'-f records taken at White
Sands.  Direct measurements of electron densities in the ionosphere obtained
with the aid of rockets are used to check the method.  Results obtained by
these two independent techniques are shown to be in excellent agreement.
Twenty P'-f records were reduced for the period from 1948 to 1954, all of
which reveal a considerable degree of regularity in the height of the daytime
E1 and F2 regions.  Some of the profiles obtained are shown.  One of the
illustrations shows a one-hour sequence, where the F2 virtual height varied
from 650 km to 410 km, whereas the true height remained essentially







The 'Wullenwever' Long-Base Direction-Finding InstallationTitle Text
Rindfleisch, H.Author Text
Nachrichtentech. Z., vol. 9, pp. 119-123; March 1956.Source Text
Keyword Text
ABSTRACT NO. 1:  This system was developed during the war and is
described in Radio Research Special Report No. 21, 1951; Radio Direction
Finding and Navigational Aids, Some Reports on German Work  Issued in
1944-45.  ABSTRACT NO. 2:  This is a fixed station equipment for the 17-
34m band.  It consists of 40 vertical dipole elements arranged symmetrically
around a circle of 100 m diameter.  At the center is a cylindrical reflector ¼
wave-length distant from the elements at the lowest end of the band.  At any
one time two adjacent groups of four elements are used and compensation for
phase differences is effected by means of a rotatable system of  delay
networks.  Each element is a broadband dipole with an added top
capacitance.  Results are presented on a crt using the sum and difference
technique of W. Crone.  The system claims to be 32 times as sensitive as a
simple Adcock system and free from all interference and error-introducing
effects.  (Abstract No. 1 - Science or engineering abstract, Abstract No. 2 -
Source of abstract unknown, trade journal, German language/abstract,






The Technique of Ionospheric Investigation Using Ground Back-ScatterTitle Text
Shearman, E. D. R.Author Text
Proc. I.E.E., vol. 103B, no. 8, pp. 210-21, March 1956.Source Text
Keyword Text
The skip distance in short-wave propagation is measured by observing the
time delay of echoes scattered from the earth's surface beyond the skip
distance.  A theoretical study shows that the method should give good
accuracy in determining skip distance, but cannot yield unique values of the
height and critical frequency of an ionospheric layer at a distant point.  The
radar equation is used to find the intensity of back-scatter from the ground,
and an approximate calculation indicates that the irregularities present on
land and sea should be sufficient to explain the observed echo strength.  The
effect of ray focusing by the ionosphere is considered.  Experimental results
confirm the conclusions of other workers that the predominant sources of
echoes are on the ground and not in the E region.  An empirical correction for
the effect of the earth's magnetic field shows that no error in the location of
the sources is introduced by using no-field theory in the analysis of results.







An Automatic Direction Finder for Recording Rapid Fluctuations of the
Bearing of Short Waves
Title Text
Whale, H. A., and Ross, W. J.Author Text
Proc. Phys. Soc., vol. 69, pp. 311-320; 1 March 1956.Source Text
Keyword Text
ABSTRACT NO. 1:  The signals in two pairs of antennas placed at the
corners of a rectangle 10 m X 5 m are combined so that a required 90º phase
shift is automatically maintained at all frequencies up to about 17 mc; sense
is determined manually.  The accuracy of the system is discussed; the
effective aperture must be small if it is to follow bearing fluctuations when
there is an appreciable spread of the component waves in the incoming
signal.  ABSTRACT NO. 2:  A direction finder which aligns itself along the
horizontal projection of the wave normal of a radio wave is described.  The
system uses two pairs of aerials situated at the corners of a rectangle about
10 m by 5 m, the signals in each pair of aerials being combined in such a
way that a required 90º phase shift is maintained accurately at all frequencies
up to about 17 Mc/s.  Sense determination is manual.  The accuracy of such
a system is discussed and it is shown that the aperture of a direction finder
must be small if it is to follow bearing fluctuations when there is an
appreciable spread of the component waves in the incoming signal.  (Abstract
No. 1 - Science or engineering abstract, Abstract No. 2 - Source of abstract











Gabriel Laboratories, Needham Heights, Massachusetts, Final Report,
Contract No. DA-36-039sc-42604, ASTIA No. AD-153 495; April 1956.
Source Text
Keyword Text
ABSTRACT NO. 1:  A transportable, remotely controlled, search antenna
system, antenna group OA-463 (XE-1)/TLR-1, was developed and
manufactured for use with the countermeasures receiving set AN/TLR-1.  The
equipment covers the range of 9.5 to 12,000 mc in 10 frequency bands.  Four
long wire antennas cover the range of 9.5 to 62 mc in 2 bands.  Remotely
steerable sloping-vee antennas were supplied for horizontally polarized
signals and manually rotatable inverted-vee's for vertical polarization.  Four
remotely controlled, broadband sleeve - dipole fed corner reflectors were
employed to cover the range of 61 to 1030 mc.  Sleeve dipoles in 135º corner
reflectors provide the required patterns without squint and the impedance
match is less than 2.2:1.0 over the band.  Four remotely controlled,
broadband pyramidal horns were employed to cover the range from 940 to
12,000 mc.  One control console provides all the controls and indicators
needed to operate all antennas and pedestals in the antenna group.  The
masts designed for the long wire antenna bands 1 and 2 are made of 6-ft
sections of fiberglass, properly glued to withstand wind and ice loading.  The
towers (pedestals) developed for bands 3 to 10 provide critical reduction in
weight, Azimuth rotators for the pedestals employ lightweight drive motors
and gear trains in watertight Al castings.  The drive for each is continuous,
reversible, and employs a self-locking brake for accurate positioning (±2º).
Six rotators, which provide elevation and polarization positioning for the
antennas in bands 3 to 10, have characteristics similar to the azimuth
rotators.  ABSTRACT NO. 2:  A transportable, remotely controlled, search
antenna system, Antenna Group OA-463(XE-1)/TLR-1, has been developed
and manufactured for use with Receiving Set, Countermeasures AN/TLR-1.
The equipment covers the frequency range 9.5-12,000 Mc/s in ten frequency
bands.  The project was organized by the tasks outlined in paragraph A and
was accomplished as follows:  (1) Four long-=wire antennas were supplied to
cover vertically and horizontally polarized signals in the frequency range 9.5-
62 Mc/s in two bands.  Remotely steerable sloping-vee antennas were
supplied for horizontally polarized signals and manually rotatable inverted-
vee's for vertical polarization.  The patterns and VSWR were under
specifications except Band 2 inverted-vee which has a 2.8:1.0 VSWR.  (2)
Abstract Text
Four remotely controlled, broadband sleeve-dipole fed corner reflectors were
employed to cover the frequency range 61-1,030 Mc/s.  The sleeve dipoles in
135 degrees corner reflectors developed provide the required patterns without
"squint" and  the impedance match is less than 2.2:1.0 over the band.  (3)
Four remotely controlled, broadband pyramidal horns were employed to cover
the frequency range 940-12,000 Mc/s.  Horn apertures were empirically
determined for the proper beamwidths and impedance matching was
accomplished.  (Science or engineering abstracts, technical report including
miscellaneous government published material, English language/USA





Radiation from a Vertical Antenna over a Curved Stratified GroundTitle Text
Wait, J. R.Author Text
Journal of Research of the National Bureau of Standards, vol. 56, no. 4,
Research Paper 2671; April 1956.
Source Text
Keyword Text
The problem of a radial dipole outside a concentrically stratified spherical
conductor, such as the earth, is formulated.  The solution is facilitated by
considering the analogous nonuniform transmission line for the radial modes.
The general result is then transformed to a Watson-type residue or azimuthal
mode series, which reduces to the well-known result for the homogeneous
earth as a special case.  Following a method introduced recently by
Bremmer, the residue series is converted to an alternative expansion, which
is more suitable at short distances.  The leading term of this new expansion
corresponds to the case of the transmitter and receiver over a plane stratified
conducting earth.  (Author's abstract, formal literature, English language/USA






An Analytical Study of Spaced Loop ADF Antenna SystemsTitle Text
Berry, D. G., and Kreer, J. B.Author Text
Antenna Lab. Tech. Report No. 10, University of Illinois E.E. Research Lab,




The development of an antenna system for use in radio direction finding in the
3-18 mc frequency range is made necessary by the severe limitations that are
inherent in the ordinary rotatable loop antenna in this range.  The single loop,
whether mounted on an aircraft or in free space, introduces an error in the
RDF system whenever the exciting wave is not incident from the horizon.
This error is due to the voltage induced by the horizontally polarized portion of
the field.  Because ionospherically reflected waves are common in this
frequency range, this polarization error is a serious enough defect to make
the single loop unusable for airborne RDF.  Another error arises from the fact
that the longest portions of modern aircraft are long enough to be appreciable
portions of a wavelength in the 3-18 mc range.  Because of this, large
currents are induced in the wings, fuselage, etc., by an incident wave.  The
fields reradiated from these currents induced voltages in the loop antenna
which are not simply related to the direction of arrival of the incident field, and
therefore, cause further error to be introduced into the system.  The approach
taken in an attempt to devise an antenna system which would provide reliable
RDF information in the frequency range under consideration was to space a
number of fixed, flush mounted, suitably interconnected, loop antennas about
the aircraft.  Although this idea is not new, recent work with ferrite cores
indicates that it is now possible to get sensitivity adequate for RDF work from
flush mounted loops.  Flush mounting is, of course, essential on high speed
aircraft.  That a system of spaced loops would give an improvement in
polarization error is suggested by the fact that two loops closely spaced in
free space, connected in phase opposition and oriented so that they are
either coaxial or coplanar, are free of polarization error.  That is, the patter of
the loops maintains two of its nulls in the same position regardless of the
polarization of the incident field.  (Author's abstract, formal literature, English







Directional Observations on H. F. Transmissions over 2100 KmTitle Text
Bramley, E. M.Author Text
Proc. IEE, vol. 103, Part B, no. 9, pp. 295-300; May 1956.Source Text
Keyword Text
Measurements carried out between December 1952 and October 1954 on
signals transmitted from Malta, observations being made with wide aperture
spaced loop direction finding system at Windfield, Berkshire; measurements
were made to determine inaccuracies in bearings at this distance caused by
ionospheric effects as compared with results obtained at short distances.
(Science or engineering abstract, formal literature, English language/abstract,






Electron Distribution in the IonosphereTitle Text
King, G. A. M. and Cummack, C. H.Author Text
J. Atmos. Terrest. Phys., vol. 8, nos. 4/5, pp. 270-3, May 1956.Source Text
Keyword Text
Analysis of h', f records to give true heights suggests that the ionosphere
consists of three Chapman layers:  E, F1, and F2, and that the temperature







Phase-Angle Measurement, C.R. Tube MethodsTitle Text
Vincent, C. H.Author Text
Wireless Engineer, vol. 33, no. 5, p. 113; May 1956.Source Text
Keyword Text
The paper discusses the method of phase-angle measurement due to
Fleming, in which X and Y deflections are adjusted for equality, and the phase
difference is deduced from the proportions of the resulting ellipse.  A thorough
analysis is made of the geometrical factors which might lead to error in this
method, and it is found that, provided the method is modified slightly to take
certain reasonable precautions, it is an accurate and practical one at all
phases, in spite of certain criticisms which have been made.  (Author's







A Basis of a Proposed Method to Measure the Characteristics of an
Arbitrary Down coming Radio Wave
Title Text
Wait, James R.Author Text
National Bureau of Standards Report, NBS Project 8210-10-8713, NBS
Report No. 3587, 9 May 1956.
Source Text
Keyword Text
It is the purpose of this note to outline a scheme for measuring the angle of
arrival, azimuth, and polarization of a down coming radio wave.  It is believed
that the simplest scheme to accomplish the task consists of a crossed loop
direction finder operating in combination with a four-element type Adcock
antenna.  (Abstract taken from author's opening paragraphs, technical report,






Phase and Gain Matched Two-Channel Receiver with Signal Selection
by Local Oscillator  Tuning Only
Title Text
Webs, H. D.Author Text
Technical Report:  Report TR-1, 35 pages; May, 1956.  Author's Association:
Illinois Univ, Urbana Electrical Engineering Research Lab.
Source Text
direction finding, radio receivers, design,
oscillators, radiofrequency, NTISDODXD
Keyword Text





Direction of Arrival of Radio WavesTitle Text
AnonymousAuthor Text
Electric Engineering Research Lab., University of Illinois, Report No. DF 2;
DDC No. AD 101 254, 30 June 1956.
Source Text
Keyword Text
This report covers literature search on measurement of ground constants;
work on a matched three-channel RDF receiver and display equipment;
direction of arrival measurements; modification of a Canadian CRDF receiver,
separate channel averaging, bearing computers; and the problem of
increasing the RDF operator efficiency.  Reference is made to a forthcoming
report covering all phases of bearing computer work investigated during the
last year.  (Abstract written for purposes of this publication by Southwest
Research, Technical report including miscellaneous government published






The Polarization of Very Long Waves Reflected from the IonosphereTitle Text
Bain, W. C., and Glass, C. B. I.Author Text
Proc. IEE, Part C., pp. 447-448; June 1956.Source Text
Keyword Text
A study of some additional evidence has been made to determine the
polarization of radio waves reflected from the ionosphere at 16 kc/s over a
transmission path 540 km long.  The ratio between the amplitudes of the
vertical and horizontal electric fields is found to be appreciably greater than
unity, the mean value of the determinations made here being 5.  (Author's







A Correlation Treatment of Fading SignalsTitle Text
Barber, N. F.Author Text
J. atmos. terrest. Phys., vol. 8, no. 6, pp. 318-330; June 1956.Source Text
Keyword Text
The fading signals observed at spaced receivers are examined in terms of the
complete correlogram.  Two practical examples are discussed.  (Author's







A Correlation Treatment of Fading SignalsTitle Text
Barner, N. F.Author Text
J. Atmos. Terrest. Phys., vol. 8, no. 6, pp. 318-30, June 1956.Source Text
Keyword Text
The fading signals observed at spaced receivers are examined in terms of the
complete correlogram.  Two practical examples are discussed.  (Author's






Design of Height-Diversity U. H. F. Direction FindersTitle Text
Fantoni, J. A., and Benoit, Jr., R. C.Author Text
Tele-Tech and Electronic Ind., vol. 15, pp. 90-92, 200-203; June 1956.Source Text
Keyword Text
ABSTRACT NO. 1:  Description of the U.S.A. Type-AN/CRD-6 equipment for
the frequency range 225-400 mc.  The transition of military ground-to-air and
air-to-ground line-of-sight communications from the VHF 100 to 156 MC
frequency range to the UHF 225 to 400 MC frequency range made necessary
the development of a ground based direction finding facility capable of
operating in the UHF range in conjunction with radio transmissions from high
performance type aircraft.  Development effort which culminated in the
finalized equipment was initiated by Watson Laboratories (later, the Rome Air
Development Center) and was pursued jointly by the Air Force and Federal
Telecommunication Laboratories.  ABSTRACT NO. 2:  A D/F system is
described which works in the frequency band 225-400 Mc/s.  In this a
parasitic dipole is rotated about a fixed dipole at 1800 rpm, thus giving an
amplitude modulation of the received signal.  The phase of this modulation is
interpreted by a phase-comparator bearing indicator.  Remote control is
provide together with multiple display units.  Two aerial systems 20 and 26.6
ft above ground form the diversity system which is used.  An automatic
comparator selects the stronger signal.  Performance data are given.
(Abstract No. 1 - Author's abstract and Written for this publication by
Southwest Research, , Abstract No. 2 - Science or engineering abstract,






The AN/MSN-3: AN Automatic Ground-Controlled Approach SystemTitle Text
Goldstein, H., and Cutler, B.Author Text
Trans. IRE,  vol. ANE-6, no. 2; June 1959.Source Text
Keyword Text
A system is described whereby information gathered by a standard G.C.A.
radar is utilized to compute automatically all g.c.a. approach-control
commands; these commands are then transmitted simultaneously to a
maximum of six aircraft via the U.S.A.F. frequency-division digital data link for
automatic control of the aircraft approach.  The system is designed to enable
continuous human monitoring of the a.g.c.a. traffic-control operation and to
include visual and aural warning signals in the monitoring system for added
safety.  Problems relating to optimum system response and gain parameters
are discussed and control equations are defined.  Results of extensive testing
demonstrate a system capable of providing smooth control during the aircraft
final approach under high-density traffic conditions.  System accuracy is well
within specified limits of ±50 ft in azimuth and ±30 ft in elevation at a minimum
release point 100 ft. above the runway.  (Science or engineering abstract,







Investigation of Earth-Aerials (Long-Wave Directional Receiving Arrays)Title Text
Kronjaeger, W., and Vogt, K.Author Text
Nachrichtentech. Z., (NTZ), vol. 9, no. 6, pp. 245-249; June 1956.Source Text
Keyword Text
It is shown that this type of aerial has the same characteristics as a frame
aerial with its axis vertical.  Where sufficient space is available it has some
advantage because of its simplicity of construction.  Results are given of
measurements with an experimental array.  (IRE or IEEE abstract, trade






Tracking the Earth Satellite, and Data Transmission, by RadioTitle Text
Mengel, John T.Author Text
Proc. I.R.E.,  vol. 44, no. 6, pp. 755-60, June 1956.Source Text
Keyword Text
The next round of problems created by an earth satellite after it is placed in
its orbit are those associated with proving that the satellite is in fact orbiting,
and the measurement of its orbit.  The magnitude of these problems for
optical methods is discussed, and the Minitrack system developed by the
Naval Research Laboratory for acquisition and tracking of the satellite by radio
techniques is described.  A sub-miniature radio transmitter operating
continuously for at least two weeks will be provided within the satellite to
illuminate antennas at ground tracking stations.  By phase-comparison
techniques, these ground stations will measure the angular position of the
satellite as it passes through the antenna beam, recording its "signature"
automatically without the need for initial tracking information.  Analysis of this
signature will provide the complete angular history of the satellite passage in
the form of direction cosines and time.  These data will be transmitted
immediately to a central computing facility for the computation and
publication of ephemerides.  Specific ephemerides will be transmitted to each
principal optical tracking station to provide acquisition data to them.  The
probably tracking accuracies and the major problems associated with the
Minitrack system are described.  (Author's abstract, formal literature, English






Night Effect in Radio Direction FindingTitle Text
Miram, P.Author Text
Elektronische Rundschau, vol. 10, pp. 163-166; June 1956.Source Text
Keyword Text
Different types of night effect and techniques for dealing with them are
described.  Screen displays obtained with crossed-loop and Adcock antennas
under various propagation conditions are tabulated.  (Source of abstract







Ground-to-Ground Tactical Intercept of S-Band Tracking Radars.Title Text
Stinson, Leo F. and Buckley, Daniel J.Author Text
Engineering Report:  Report  E 1176, 63 pages; June, 1956.  Authors'
Association:  Army Electronics Labs., Fort Monmouth, NJ.
Source Text
radar interception, radar tracking, effectiveness,
mortar locator radar, S band, terrain, NTISDODXD
Keyword Text





A New Ship's Direction-Finder with Visual Indication:  Telegon IIITitle Text
Troost, A.Author Text
Telefunken Ztg., vol. 29, pp. 109-116; June 1956.Source Text
Keyword Text
The system described uses a new type of "magic eye" indicator, which
shows two luminous lines of equal length for the minimum-signal setting of
the goniometer.  Aural balance indication is also available.  (Science or
engineering abstract, trade journal, English language and German






Low Frequency Radiation from a Horizontal Antenna over a Spherical
Earth
Title Text
Wait, J. R.Author Text
Can. J. Phys., vol. 34, no. 6, p. 586; June 1956.Source Text
Keyword Text
The problem of the radiation from a horizontal antenna at low radio
frequencies over a spherical earth is discussed.  The solution is facilitated by
considering that the surface of the earth can be characterized by a boundary
impedance.  It is shown that, in general, both vertically and horizontally
polarized waves are radiated along the surface of the earth.  At short
distances for a homogeneous earth, the expressions are in agreement with
Norton's formulas for the radiation field of a horizontal dipole over a flat earth.







The Prediction of Maximum Usable Frequencies for Radio
Communication over a Transequatorial Path
Title Text
Alcock, G. M.Author Text
Proc. IEE, vol. 103, Part B, no. 10, pp. 547-552; July 1956.Source Text
Keyword Text
Times of reception of 15 Mc/s radio waves over a transequatorial path of 7500
km have been recorded throughout the recent period of declining solar activity
(1950-54).  The analysis of these times has shown that predictions of
maximum usable frequency made by the usual control-point method were, in
general, too high by about 4 Mc/s, and at times by as much as 7 Mc/s or
more.  This is contrary to the normal experience for long transmission paths
lying within a single hemisphere.  When a transmission mechanism involving
multiple geometrical reflections is assumed instead of the forward-scattering
mechanism implied by the control-point method, it is found that the path can
be considered, for the purpose of predicting maximum usable frequencies, to
consist of three reflections.  The discrepancies between prediction and
observation, which still remain after a 3-reflection mechanism has been
invoked, are attributed mainly to reflections from the sporadic-E region at the
southernmost reflection point, although it is possible that lateral deviation of
the radio waves is also a contributing factor.  (Author's abstract, formal







Technical Manual for Direction Finder Set AN/SRD-9Title Text
AnonymousAuthor Text
Federal Telecommunications Laboratories, Nutley, New Jersey, NAVSHips
92806; 16 July 1956.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Direction Finder Bearing ComputersTitle Text
Bailey, A. D. and Bitzer, D. L.Author Text
Technical Report:  Report TR-2, 31 pages; July, 1956.  Authors' Association:
Illinois Univ, Urbana Electrical Engineering Research Lab.
Source Text
computers, direction finding, design, mathematical
computer data, radio frequency, tests, radio waves,
NTISDODXD
Keyword Text





Radio Direction-Finder Bearing Computers.  Summary Technical Report
under Contract Nonr-1834(02), NR 371-161
Title Text
Bailey, A. D., et al.Author Text
University of Illinois, Engineering Experiment Station Project Technical Report




Sixteen systems are proposed for sector-type and omnidirectional-type
analog bearing computers for use with small aperture radio direction finders.
Certain of the systems have been realized in the laboratory.  Others remain in
the paper stage, either because of the relative complexity, or non-immediate
application.  Several of the analog systems yield data in a form that is ready
for immediate processing by digital computers that function in real time.
Contract Nonr-1834(02), NR 371-161.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Fluctuations in Continuous-Wave Radio Bearings at High FrequenciesTitle Text
Bain, W. C.Author Text
Proc. IEE, Part B, vol. 103, p. 560; July 1956.Source Text
Keyword Text
ABSTRACT NO. 1:  The investigation reported previously covering the
frequency band 6-20 mc, is extended to cover the band 3-4 mc.  The results
differ from those obtained previously in that the standard deviation in a group
of observations is not correlated significantly with the value of τ0.  ABSTRACT
NO. 2:  Bearing observations have been made with an Adcock direction-finder
on distant transmitters in the 3-4 Mc/s range, and the auto-correlation
function of their time variation has been calculated.  Curves of the form exp(-
τ/τ0) have been fitted to the functions obtained, the resulting values of τ0
having a mean of 0.81 sec.  The results differ from these in the 6-20 Mc/s
band in that the standard deviation in a group of observations is not correlated
significantly with the value of τ0.  (Abstract No. 1 and 2 - Science or







Contribution to the Goniometers and Coordinate TransformersTitle Text
Baur, K.Author Text
Frequenz, vol. 10, no. 7, pp. 213-221; July 1956.Source Text
Keyword Text
Solutions for the magneto static boundary conditions and equations for the
rotor-stator coupling factor and the rotor voltage are derived and used to
analyze the operation of a simple goniometer and of a coordinate transformer.
 The latter is a goniometer with two rotor coils at right angles to provide the
two signals for the cro display when a multi-element antenna system is used.
 The reduction of system errors by a method of harmonic compensation is
detailed and examples are given.  The whole D/F system is treated as a
network to derive error equations.  Errors introduced by the calibration
equipment are also examined.  (Source of abstract unknown, trade journal,






The Calibration of a 6-Mast Adcock ArrayTitle Text
Baur, K.Author Text
Nachrichtentech. Z., vol. 9, pp. 299-305; July 1956.Source Text
Keyword Text
ABSTRACT NO. 1:  A raised test transmitter in the vicinity of the array
provides a beam of the desired oblique incidence but also causes a complex
bearing error due to beam divergence.  The real part of this error consists of
the natural system error for plane-polarized waves, modified by a divergence
error, and the imaginary part determines the blurring effect.  A minimum
divergence error, irrespective of ground conditions, is obtained for an angle of
elevation of 40º and the error may be neglected where the transmitter
distance exceeds 15a, where a is the distance between opposite masts.
ABSTRACT NO. 2:  Errors in the indication of direction occur when the effect
of earth's conductivity and the nature of its surface are neglected.  In order to
minimize this effect the test transmitter can be placed above the earth in
homogeneous surroundings.  The purpose of the work is to establish the
magnitude of the error of direction, at given heights of the transmitter above
the earth, as a function of its distance from the receiver.  (Abstract No. 1 and
2 - Science or engineering abstract, trade journal, German language/abstract,






Recent Developments in Ship Direction-Finders and Course BeaconsTitle Text
Broersma, C. B.Author Text
T. Ned. Radiogenoot., vol. 21, no. 4, pp. 151-160; July 1956.Source Text
Keyword Text
Navigation on board ship can be divided into (1) oceanic navigation; (2) landfall
navigation; (3) narrow water navigation.  Electronic navigational aids exist
which are most suitable for each of these categories.  Some modern
developments in direction-finding techniques and course beacons are
described in more detail.  (Science or engineering abstract, formal literature,






A Study of the Feasibility of HF Airborne Direction Finding Antenna
Systems
Title Text
Carter, P. S.Author Text
Radio Systems Lab., Stanford Research Institute, Final Report, DDC No.  AD
103 218, July 1956.
Source Text
Keyword Text
Attempts by various investigators to develop radio direction-finding apparatus
for operation on aircraft at high frequencies have been unsuccessful,
principally because the techniques employed did not provide adequate
discrimination against the fields scattered by the airframe.  These scattered
fields distorted the patterns of the DF antennas that were used, making
accurate direction finding impossible.  An investigation, reported here and in
previous reports, was carried out to determine the extent to which airborne HF
direction finding is feasible in the light of the fundamental limitations due to
airframe scattering.  A new type of airborne HF direction-finding antenna,
designed to reduce the bearing errors arising from airframe scattering, was
proposed and a study was made of its properties.  The results of this study,
which included a flight test of the proposed antenna, showed that the
fundamental and practical limitations of this design and other antenna designs
prevent the antenna designer from achieving the needed bearing accuracy.  It
was concluded from the results of this study that airborne HF direction finding
is not feasible.  (See abstracts 3324 and 3421.)  (Abstract source unknown,
technical report including miscellaneous government published material,






D.F. Plotting AidTitle Text
Hopkins, H. G.Author Text
Wireless Engr., vol. 33, pp. 173-175; July 1956.Source Text
Keyword Text
A simple plotting aid is described for use in determining the contour enclosing
the area within which the transmitter lies with a given probability.  It is in the
form of a transparent graticule which is placed on the map over the most
probable point and is designed to facilitate the calculations.  The aid is
flexible in application and suitable for use where speed is required rather than
the highest accuracy.  (Science or engineering abstract, trade journal,






Radiation from Ring Quasi-ArraysTitle Text
Knudsen, H. L.Author Text
Trans. IRE, vol. AP-4, no. 3, pp. 452-472; July 1956.Source Text
Keyword Text
The present paper constitutes a summary of investigations of certain antenna
systems with rotational symmetry, so-called ring arrays and ring quasi-
arrays, which have turned out to be or can be supposed to become of
practical importance.  Particular stress has been laid on an investigation of
the field radiated from homogeneous ring arrays of axial dipoles and
homogeneous ring quasi-arrays of tangential and radial dipoles; i.e., systems
of respectively axial, tangential, and radial dipoles placed equidistantly along
a circle and carrying currents of the same numerical value but with a phase
that increases uniformly along the circle.  At first a calculation has been
made of the radiated field in the case where the number of elements in the
antenna system is infinitely large.  After that the influence of the finite number
of elements is accounted for by the introduction of correction terms.
Subsequently, the radiation resistance and the gain have been calculated in a
few simple cases.  The antenna systems described may display super-gain.
On the basis of the theory of super-gain an estimate is made of the smallest
permissible radius of these antenna systems.  Further an investigation is
made of the field from a directional ring array with a finite number of elements
to ascertain in particular the influence on the field of the finite number of
elements.  (Author's abstract, formal literature, English language/USA






Evaluation and Comparison of Model DAQ and Model AN/SRD-7
Shipboard Radio Direction Finder Equipments
Title Text
Laster, C. C.Author Text
Task Summary Report Number I, Contract NObsr-64585, Southwest
Research Institute, San Antonio, Texas; 9 July 1956.
Source Text
Keyword Text
This report presents information required as described under Project Phase I
of Contract NObsr-64585, a shipboard radio direction finder project at
Southwest Research Institute.  It is the purpose of Phase I to study and
evaluate present high frequency shipboard radio direction finder equipments.
The material in this report deals with the testing and evaluation of two
direction finders - the Model DAQ, a World War II development by Federal
Telephone and Radio Corporation, and the AN/SRD-7, recently developed by
Stewart-Warner Electric Co.  The direction finder tests were performed at
Southwest Research Institute at the D/F field test site and in an 8 ft. X 10 ft.
double shielded room in the Electrical Engineering Laboratory.  The tests
contained herein were performed in accordance with the general concepts of
direction finder tests as stated in Standard Direction-Finder Measurements,
Reference 1.  Some minor deviations of the suggested tests procedures were
required to simplify or improve testing of the equipments involved.  (Author's
abstract, technical report including miscellaneous government published






Meteoric Echoes Observed Simultaneously by Back Scatter and Forward
Scatter
Title Text
McKinley, D. W. R., and McNamara, A. G.Author Text
Can. J. Phys., vol. 34, no. 7, pp. 625-637; July 1956.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Mixed Path Ground Wave Propagation: 1.  Short DistancesTitle Text
Wait, James R.Author Text
J. Res. NBS, vol. 57, no. 1, pp. 1-15, July 1956.Source Text
Keyword Text
An expression is derived for the mutual impedance between two short vertical
antennas on a flat earth with a straight boundary separating two media of
differing electrical constants.  After making some approximations that are
valid at low and medium frequencies and where the antennas are not near the
boundary, the integral formula for the field is evaluated for a wide range of the
parameters.  The numerical results computed in this paper are shown to be in
reasonably good agreement with experiment.  Finally, the effect of the
obliqueness of the boundary is considered by a refinement of the stationary
phase evaluation of the integrals.  (Abstract source unknown, formal literature,








written for Air Force Flight Test Center, Edwards Air Force Base, California by




A discussion of the general philosophy used in the design and development of
Project DATUM is presented in this paper.  Project DATUM consists of a data
collection and a central data processing system capable of processing the
many varied types of data required at the Air Force Flight Test Center.  The
types include those encountered in the flight test of aircraft, the experimental
testing of rocket engines and experimental tests conducted on high-speed
tracks.  The system provides the maximum of flexibility through the use of
magnetic tape as the storage medium for acquired data, and utilizes the
"Quick-Look" approach for analysis and editing of data prior to digitization and
subsequent computation.  Standard RDB/FM, PWM, and digital methods are
utilized for recording on magnetic tape which provides a flexible system
necessary to accommodate the various frequency response requirements.
(Abstract taken from author's introduction, technical report, English language,






USW Fading and Its AnalysisTitle Text
Eckart, G.Author Text
Z. angew Phys., vol. 8, no. 8, pp. 407-416; August 1956.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






The Effect of Ground Inhomogeneities on the Calibration of Direction
Finders
Title Text
Grosskopf, J., and Vogt, K.Author Text
Nachrichtentech. Z., vol. 9, pp. 349-355; August 1956.Source Text
Keyword Text
ABSTRACT NO. 1:  Investigations show that the maximum bearing error on
medium and short waves due to local ground conductivity variations of up to
1:10 is unlikely to exceed 2º; this figure may be increased by re-radiation.  To
forecast the azimuthal error in the D/F signal from conductivity measurements
is only possible where the distribution of ground conductivity values follows a
simple pattern.  ABSTRACT NO. 2:  A linear relation was found
experimentally between maximum conductivity variations along the periphery
of a given circle around the position of the equipment and the mean value of
the bearing errors for a number of sites.  Conductivity variations of up to 400%
resulted in a bearing error of 1º.  The effect of secondary reflectors, present at
many sites, is closely investigated.  Studies of transitions in the ground
conductivity show a maximum bearing error of 2º in the s.w. and m.w. bands.
A determination of the azimuthal distribution of the signal strength by means
of conductivity measurements is possible only for simple shapes of the
conductivity surface.  (Abstract No. 1 and 2 - Science or engineering abstract,






Theory of Position Finding by the Use of BearingsTitle Text
Klauber, Melville RobertsAuthor Text
Technical Report:  Report TR34, 23 pages; August, 1956.  Author's
Association:  Stanford Univ, California Applied Mathematics and Statistics
Labs, California.
Source Text
position finding, direction finding, errors,
measurement, NTISDODXD
Keyword Text





Review of Ionospheric Effects at VHF and UHFTitle Text
Little, C. G., Rayton, W. M., and Roof, R. G.Author Text
Proc. IRE, vol. 44, no. 8, pp. 992-1018; August 1956.Source Text
Keyword Text
Summarizes the present-day knowledge of ionospheric effects at vhf and uhf
with the exception of forward scattering of vhf radio waves by the ionosphere.
The 7 effects covered are:  radar echoes from aurora, radar echoes from
meteors, the Faraday effect and radar echoes from the moon, radio noise of
auroral origin, absorption of radio waves by the ionosphere, refraction of radio
waves by the ionosphere, and the scintillation of the radio stars.  Each
ionospheric effect has in turn been divided into separate subtopics, the main
results being given.  There are 182 references.  (Author's abstract, formal






The Reliability of Shipboard High Frequency Direction Finder CalibrationTitle Text
Loveberg, A. G.Author Text
U.S. Navy Electronics Laboratory, Report 710; 30 August 1956.Source Text
Keyword Text
The usefulness of the high frequency direction finder (HF-D/F) aboard ship is
determined primarily by its reliability, which encompasses two factors:
accuracy and stability.  Considerable effort during recent years has made the
electronic devices employed satisfactory in both of these respects.  In
addition, an effort has been made to locate the D/F antenna on the ship
structure in such a manner that site errors are held to a minimum.  In most
cases, however, the site chosen still introduces more error that can be
tolerated in direct operation of the equipment.  To solve this problem, efforts
have been made to calibrate the particular HF-D/F installation by recording
the deviations from known signal sources and applying these to operational
bearings taken later.  This process is intended to permit full use of the
accuracy provided by the electronic equipment by removing the residual site
error.  The following two requirements, however, limit the usefulness of any
such HF-D/F calibration:  first, the calibration must show the errors for any
bearing that may be taken; second, the calibration must not change in the
period between re-calibrations.  To better satisfy the first of these
requirements, methods have been devised to increase the number of
frequencies sampled, to predict the best frequencies to sample, and to
interpolate between the several calibration curves obtained.  In respect to the
second requirement, some rules have been devised to regulate the changing
of the shipboard antenna site.  However, each of these requirements can be
only partially satisfied.  The study reported here was made to determine the
reliability (accuracy and stability) that can be expected from a normal
shipboard HF-D/F calibration.  For this purpose, numerous data from actual
calibrations of types DAU and DAQ HF-D/F systems installed on destroyers
and escort carriers were analyzed.  It was soon found, however, that many
pertinent data were lacking.  Full-scale and model studies were, therefore,
undertaken at the U.S. Navy Electronics Laboratory to provide the additional
information needed.  These studies are being continued in an effort to extend
the information contained in this report.  The experimental program covered by
this report was designed to answer two specific questions:  (1)  Does a
normal shipboard calibration provide sufficient information for reliable
application in the field?  (2)  Will the information remain reliable (i.e., be
stable) over a period of time?  As regards the first question, the answer
depends on the way in which the bearing deviation varies with such factors as
Abstract Text
frequency and bearing, and can best be studied on the model range where
control of these factors is possible and where several typical antenna sites
can be employed.  As regards the second question, two or more typical full-
scale calibrations are required to determine whether the data will repeat
reliably after an appropriate time interval.  (Author's abstract, technical report
including miscellaneous government published material, English





Evaluation of Shipboard High Frequency Direction Finder Techniques
by Scale Models
Title Text
Loveberg, A. G. Jr.Author Text
Navy Electronics Lab Report No. 177Source Text
Keyword Text
A method was developed for the evaluation of shipboard HF-DF techniques by
the use of scale models on the NEL Model Range.  The correlation between
model and full-scale results was found to be adequate.  Model studies have
the advantage of reduced cost and time, and they are capable of providing
information in advance of installation, or even design, of the equipment.
(Abstract source unknown, technical report including miscellaneous






On the Reduction of Multi-path Direction Finding Errors by Long Base
Line Systems
Title Text
Steiner, F., and Stittgen, H.Author Text
Nachrichtentech. Z., vol. 11, no. 8, pp. 417-423; August 1956.Source Text
Keyword Text
Expressions are derived for the maximum errors for Adcock and Doppler
systems as functions of baseline d/λ.  An improvement factor, due to
increased d/λ, is defined by comparison with the max. error with a vanishingly
small baseline.  With Adcock aerials the improvement is accompanied by
ambiguities due to lobes in the aerial polar diagram but this is not so with the
Doppler system.  Graphs are given, relating max. error with d/λ and the ratio
of the amplitudes of the incident waves.  (IRE or IEEE abstract, trade journal,






Possible Errors of a Particular Wide-Aperture Direction FinderTitle Text
Bain, W. C.Author Text
Proc. IEE, Part C, vol. 103, no. 4, pp. 313-324; September 1956.Source Text
Keyword Text
A study is made of the extent to which the high-frequency cyclical direction-
finder devised by Earp Godfrey is subject to three common types of error.
First, the result is presented of theoretical computations on the errors given
by a practical fixed-antenna system in which-interference conditions.  The
variance of these errors as the phase difference between the incident rays is
varied is shown to be the same as that given by the ideal rotating-antenna
version of this direction-finder; it is appreciably smaller than that of an Adcock
for a system aperture of 4λ, and, in general, much smaller for an aperture of
10λ.  Secondly, errors due to antenna interaction are considered for a system
of 24 unipoles, 9 m high and 1.1 m in diameter, placed on a circle of 100 m
diameter.  It is concluded that the errors in indicated bearing are likely to be
negligible, provided that the antennas not in use at any instant are terminated
by a resistor equal to their nominal characteristic impedance.  Finally, the
polarization errors examined for such a system in which surface feeders are
used, without an earth mat, on ground of moderate conductivity; it is found to
be small, being greatest at the low-frequency end of the band, where the
standard-wave error is about 1º at 3 mc.  With extended feeders the errors at
low frequencies are reduced considerably.  (Author's abstract, formal






Two-Dimensional Aerial Smoothing in Radio AstronomyTitle Text
Bracewell, R. N.Author Text
Australian J. Phys., vol. 9, no. 3, pp. 297-314; September 1956.Source Text
Keyword Text
The visibility of a Fourier component of a two-dimensional temperature
distribution which is scanned by certain kinds of rigid aerial is given by the
normalized complex auto-correlation function of the field distribution over the
aerial aperture (assuming that turning the aerial in its own plane is not
allowed).  Hence, for finite aerials, the visibility of the Fourier components falls
to zero at finite values of spatial frequency.  Consequently observations need
only be made at certain peculiar intervals whose size is worked out.
Interpolation between observations so spaced can be carried out by a method
which then, by a simple extension, permits filtering of data which are to be
freed from high spatial frequencies.  Both interpolation and filtering are basic
processes in the handling of two-dimensional data and contour maps in radio
astronomy.  The restoration of smoothed data is discussed from the viewpoint
that only the simplest operations on extensive two-dimensional data are
feasible, and details of a suitable technique of restoration are summarized.
Application of further smoothing to existing data is shown to be important,
and a method for doing it is given, again under the restriction to simple
operations.  The flux density of a source is shown to be given exactly by
summing one in four of the isolated values observed at the peculiar intervals.
(Author's abstract, formal literature, English language/Australian abstract,






H.F. Bearing Variations on an Adcock Direction-FinderTitle Text
Bramley, E. M.Author Text
Proc. IEE, Part C, vol. 103, pp. 350-356; September 1956.Source Text
Keyword Text
Measurements on a number of transmitters at ranges from 1000 to 5000 km
show that the variance of snap bearings within a period of half an hour is of
the order of 10 deg2.  To reduce this variance by a factor of ten, time averaging
over about 5 min is required when the bearings are taken at 10-sec intervals.
Bearing changes from hour to hour and from day to day have a variance of
about 1 deg2 and thus set a limit to the error reduction obtainable by
averaging over a half-hour period.  The results are consistent with previously
published estimates of bearing variances.  (Author's abstract, formal literature,







Radio Echoes from the MoonTitle Text
Browne, I. C., Evans, J. V., Hargreaves, J. K. and Murray, W. A. S.Author Text
Proc.  Phys. Soc., vol. LXIX, no. 9, series B, pp. 901-920, September 1956.Source Text
Keyword Text
Observations of radio echoes from the moon at transit have been made from
September 1953 to August 1955, using a pulsed transmitter operating at 120
Mc/s.  The aerial, which is a high-gain array with a physical area of 40 square
wavelengths, transmits and receives waves which are horizontally polarized.
The first part of the paper discusses the theory of echoes from the moon, and
includes estimates of the echo intensity and of the power spectrum of the
echoes for several assumptions about the scattering function of the lunar
surface.  It is also shown that the ionosphere should rotate the plane of
polarization of the radio waves, thus producing long-period fading of the
echoes, and that the angle of rotation is a measure of the total electron
content of the ionosphere.  The second part of the paper presents the results
of the observations.  The observed echo intensity, in conjunction with the
observed power spectra of the echoes, is consistent with the assumption that
the moon reflects radio waves in such a way that its projected disc appears
uniformly "bright," as is the case for light waves.  The power reflection
coefficient must be somewhat less that 0.1.  The observed echoes are
subject to rapid fading.  This is found to be due to the moon's libration.  The
libration varies with the position of the moon in its orbit, causing a
corresponding change in the rate of fading.  Experimental proof is obtained
that the slow fading of moon echoes previously reported by other workers is
due to the rotation of the plane of polarization of the waves by the ionosphere.
 By observing the slow fading on two frequencies with a separation of 1.5
Mc/s, it is possible to measure the total angle by which the plane of
polarization is rotated and hence the total electron content of the ionosphere.
Some preliminary results appear to indicate that the parabolic half-thickness
of the F2 region may be a more reliable measure of the extent of the
ionosphere than has sometimes been supposed.  (Abstract source unknown,






Motion of Sporadic-E Patches Determined from High-Frequency
Backscatter Records
Title Text
Clark, C. W., and Peterson, W. W.Author Text
Nature, No. 4531, pp. 486-487; 1 September 1956.Source Text
Keyword Text
New evidence of the motion of "sporadic-E" ionization has been obtained at
Stanford University from records of ionospheric sounding equipment which
displays ground (or sea) backscatter as mirrored in ionospheric layers or
reflecting clouds.  Sporadic-E patches of relatively limited geographical extent
(order of 10,000 sq. km.) often appear on the records of this apparatus, and
their growth and motion can in some cases be followed.  Whether this motion
is due to physical translation of the ionized material (as by winds) or to some
other cause such as motion of an ionizing agency is not known; however, it is
of interest to compare observations made by this relatively new technique with
earlier ones made by other means.  The backscatter in use at Stanford
employs a rotating unidirectional beam antenna of relatively low directivity,
and a plan position (PPI) display.  A 2-millisecond pulse having a peak power
of one kilowatt is radiated at 17.3 and 30.66 Mc./s.  The antenna rotates once
per minute, and a photographic record is made of each scan in azimuth.  The
equipment has been operated virtually continuously since September 1952.
Detailed observation of E8 clouds or patches showed that the number which
can be clearly distinguished as separate events is approximately 2,700 in the
three-year period.  Duration of the individual patches varied from a few minutes
to a maximum of 10.5 hr., with a mean value of 3 hr.  Every patch was
examined for indications of motion.  If during a period of one half-hour a given
patch did not dissolve or become mingled with other activity so that it could
no longer be studied as a unit, it was chosen for plotting.  The centroid of the
patch, defined as the mean range and the mean angular position in azimuth,
was plotted until the patch either moved out of range or was otherwise lost.  A
total of some 264 such tracks were studied and speed and direction
information derived.  These results are shown in Figs. 1 and 2.  The speed
distribution has a peak at 250 km./hr.; but a few very high-speed cases raise
the mean value to 300 km./hr.  In only nine cases out of 264 were speeds
greater than 550 km./hr. recorded.  Direction is predominantly toward the
west, and in 80 per cent of the cases it was within 45º due west.  It is
interesting to note that the mean speed is approximately one-fourth of the
speed of the subsolar point at this latitude, and the average direction of patch
motion is the same as that of the subsolar point.  Apparent speed of drift of
these patches is in good agreement with that of ionospheric winds, as
Abstract Text
determined by the meteor trail drift method, and of Es motion, as measured by
the fading method.  However, the predominant direction of motion of the
sporadic-E patches in this study does not agree with the predominant
directions of motions determined by the other methods.  Moreover, the
present work brought to light no diurnal changes in the direction of apparent
motion as have previously been reported.  Ferrell and Gerson have previously
deduced sporadic-E cloud drift by a method somewhat analogous to the
present one, utilizing radio amateur transmissions in the 50-Mc./s. band.
While the speeds which they reported were in rough agreement with those of
the present study, the directions reported were variable and showed no
particular tendency to favor the west.  The number of patches observed in this
study is far larger than the number reported by Ferrell and Gerson.
Supporting evidence for the reality of the patch position and time
measurement was obtained with the aid of the C-3 vertical incidence
ionospheric sounder at Stanford University.  (Author's abstract, trade journal,






The Analysis of Radio Bearings in the Presence of Rotating FieldsTitle Text
Gabler, H., Gresky, G., and Wachtler, M.Author Text
Arch. elek t. Ubertragung, vol. 10, pp. 383-391; September 1956.Source Text
Keyword Text
ABSTRACT NO. 1:  The influence of out-of-phase reflections on the indication
of a cro direction finder is similar to the effects of in-phase reflections causing
the main bearing error.  Experiments on board the research ship "Gauss"
confirm the theoretical results.  ABSTRACT NO. 2:  A brief review of the
properties of the various reflecting objects on ships is followed by an
analytical investigation of the influence of elements, primarily producing rotary
fields, on the indications of a visual direction finder.  The results are widely
analogous to the known influences of various reflecting objects on the bearing
errors (theory of radio-beam deviation) and are confirmed by experimental
investigations on board.  (Abstract No. 1 and 2 - Science or engineering







Low Frequency Propagation Studies, Parts I and IITitle Text
Helliwell, R. A.Author Text
(I.  Whistlers and Related Phenomena; II:  Low and Medium Frequency
Propagation Studies.)  Stanford University, Electronic Laboratories, Contract




Part I.  The history of work on whistlers and related phenomena is
summarized.  Studies of whistlers at Stanford, begun in 1951, have provided
new experimental and theoretical results.  The diurnal curve of whistler rate
was found to depend on whistler strength, indicating partial control of the
diurnal variation by thunderstorms.  A positive correlation with yearly variation
in sunspot activity was found.  Support for Stroey's field-line path theory was
obtained from a test in which southern hemisphere lightning was found to
correlate with whistlers observed at Stanford.  A broadband receiving and
recording system, employing two crossed vertical loops and a vertical
monopole, was developed for the measurement of the direction-of-arrival and
polarization of sferics, whistlers, and other vhf signals.  Results indicated a
complex behavior of arriving whistlers.  Part II:  Part II includes the following
three studies:  (1) ionospheric drift measurements in the E region by R. W.
Winkleman; (2) characteristics of sea reflection at 1.85 Mc by E. P.
Anderson; (3) numerical solution of the full wave equation by I. W. Yabroff.
(Author's abstract, technical report including miscellaneous government







Depth of Signal Penetration in SoilTitle Text
Leifheit, S. E., and Springs, F. W..Author Text
University of Illinois, Radio Direction-Finding Section, Engineering Experiment
Station, Technical Memorandum No. 3, BuShips Contract No. NONR-
1834(02); 14 September 1956.
Source Text
Keyword Text
Calculation of depth of penetration over three parameters was found to be too
time consuming to be done by hand.  The computation was therefore
programmed for the Illiac (University of Illinois automatic electronic
asynchronous digital computer).  The following material is a statement and
explanation of the problem and the resulting program for the computer.
(Author's abstract, technical report including miscellaneous government






Transonde Flights for January and February 1956. Data Report.  <NOTE>
 Memorandum Rept.
Title Text
Mastenbrook, H. J.Author Text
Technical Report:  Report NRL-MR-632, 32 pages; September, 1956.  Naval
Research Lab Washington D.C.
Source Text
meteorological balloons, flight, radiosondes,
barometric pressure, tables, Japan,Transosondes, NTISN
Keyword Text
Twenty Transonde balloons were launched from the U. S. Naval Air Facility,
Oppama,  Japan, during the months of January and February, 1956. Data was
obtained from sixteen  of these flights, and a compilation of this data is
presented, consisting of pressure at the  flight level, and `fix' positions as






An Improved Medium-Range Navigation System for AircraftTitle Text
McMullen, C. G.Author Text
IRE Trans., vol. ANE-3, pp. 103-107; September 1956.  See also Proc. IRE,
vol. 44, p. 1897; December 1956.
Source Text
Keyword Text
A survey of existing systems leads to the conclusion that range-
measurement equipment is more precise than bearing-measurement
equipment.  The use of a computer with existing equipment is suggested to
give range-range measurements in terms of elliptical or hyperbolic
coordinates.  (Science or engineering abstract, formal literature, English






The Use of a Horizontal Dipole as a Direction-Finding AntennaTitle Text
Millington, G.Author Text
Marconi Rev., vol. 19, pp. 97-118, 3rd Quarter 1956.Source Text
Keyword Text
The problem is considered in relation to the type of wave radiated by the
transmitter, neglecting site, and instrumental errors.  Conditions are analyzed
for both small and large angles of elevation at the receiver:  examples show
that errors may be very large in the latter case.  A comparison is made
between the vertical-frame and horizontal-dipole antennas for u.s.w.d.f.; the
nature and order of bearing errors are similar for the two types.  (Science or







Operational Evaluation of Radio Set AN/TRT-2B (Unmodified) Employed
as a  VT-Fuze Jammer.
Title Text
no authorAuthor Text
Final Report:  Report USAEPG-SIG-920-50, 37 pages; September, 1956.
Army Electronic Proving Ground Fort Huachuca, Arizona.
Source Text
radio proximity fuzes, radio, radio jamming, radio
proximity, radio transmitters,  performance (eng.),
mobile, vulnerability, radio inter, electromagnetic
wave reflections,  antenna radiation patterns, ranges
(distance), antennas, An/TRT-2, T-226 fuzes, NTISDODXD
Keyword Text
T RESULTS OF AN OPERATIONAL EVALUATION OF Radio Set AN/TRT-2B
 (unmodified) as a VT-Fuze jammer are set forth. The set is a swept CW
jammer of  about 150 watts maximum output, capable of AM modulation, and
provided with a  URA-TI tone generator for audio tones, bagpipes, audio noise,
and random MCW  keying. Tests indicated that the equipment is readily set
up and operated, is rugged, and  can be transported in a 3/4-ton truck. The
AN/TRT-2B was found to be highly  vulnerable to electronic detection and
direction finding. Experiments with Antennas  AS-266 and AN/GLA-3 showed
that the effect of ground reflection on the space pattern  is a major and often
unknown factor in the effectiveness of the AN/TRT-2B. The  unmodified set
was found unsuitable for jamming T-226E2 fuzes because of short  time-on-
signal. An expedient modification enabled the set to predetonate T-226E2
fuzes  successfully beyond 4,000 yards and indicated a more elaborate










Technical Report:  Report TR-3, 27 pages; September, 1956.  Author's
Association:  Illinois Univ, Urbana Electrical Engineering Research Lab.
Source Text
direction finding, computers, goniometers, radio
equipment, NTISDODXD
Keyword Text





Handbook of Instructions for Direction Finder Set AN/ARD-10(XY-1)Title Text
AnonymousAuthor Text
Farnsworth Electronics Company, Fort Wayne, Indiana, Volume II, Contract
AF 33(600)25523, ASTIA No. AD-147 80; 29 October 1956.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Separate Channel Averaging in a Matched Twin-Channel Radio
Direction Finder
Title Text
Bailey, A. D., and Wavering, A. J.Author Text
Proc. NEC, vol. 12, p. 249; 1-3 October 1956.Source Text
Keyword Text
In the present Watson-Watt type Radio Direction Finder Bearing Computer a
bearing shifter is required to transform the axis of reference of the bearing
data such that the bearing lie within the linear range of the computer.  It is
suggested and shown in this paper that if one first properly samples and
averages the data of the separate channels, the need for the bearing shifter is
eliminated.  It is shown theoretically that the Separate Channel Averaging
System contributes the same order of error due to wave interference as
existing systems provided certain conditions are satisfied.  For most cases of
interest these conditions are compatible with what is observed to happen in
practice.  The complexity of the sampling technique and the experimental
accuracy of the system are also discussed.  (Author's abstract, formal







Loop Antenna MeasurementsTitle Text
Kennedy, P. A.Author Text
IRE Trans., vol. AP-4, pp. 610-618; October 1956.Source Text
Keyword Text
Experimental measurements on three loop antenna configurations are
presented.  The technique for obtaining impedance and current distribution
using a single-wire transmission line over an image plane is described with
particular attention given to the difficulties encountered.  The results are
reproduced in graphical form, and for loops where theoretical results are
available, curves comparing theory and experiment are presented.  (Author's







Radiation by Disks and Conical StructuresTitle Text
Leitner, A., and Wells, C. P.Author Text
IRE Trans., vol. AP-4, pp. 637-640; October 1956.Source Text
Keyword Text
The Lebedev integral transform is applied to a class of boundary value
problems in the theory of diffraction and antennas, including circular disks,
apertures and hollow conical structures.  It is found that the conventional
Wiener-Hopf technique, together with this transform, does not explicitly solve
these problems.  Instead, one is led to an infinite system of linear equations
for the representation of the unknown transform function.  (Source of abstract







A Survey of the Properties and Applications of Ferrites below Microwave
Frequencies
Title Text
Owens, C. D.Author Text
Proc. IRE, vol. 44, no. 10, pp. 1234-1248; October 1956.Source Text
Keyword Text
A review of the properties, applications, and engineering significance of
ferrites below microwave frequencies is presented.  The survey includes a
discussion of the nature of ferrites, their magnetic and electrical properties,
the use of the µQ product as a design index of efficiency, core losses, and
the effects of air gaps.  This is followed by a discussion of the use of ferrites
in a wide variety of applications.  A Bibliography is also included.  (Author's







High Frequency Man-Pack Direction Finder (AN/PRD-5)Title Text
Przedpelski, A. B.Author Text
A.R.F. Products Inc., River Forest, Illinois, Quarterly Report No. 4; Contract
No. DA 36-039-sc-64707; ASTIA No. AD-128 852; 1 October 1956.
Source Text
Keyword Text
A portable transistorized direction finder is being developed covering the RF
frequency range of 550 kc to 20 mc.  Specifications SCL-5062 and MIL-F-
14072-(Sig C) were followed as closely as possible in the development of the
first experimental model except that a separate vehicular power supply was
eliminated which reduced the size by ½ cu ft and the weight by 10 lb and
simplified the packing.  An unshielded folding loop antenna made of painted
aluminum tubing is used for direction finding.  The antenna plugs into an
antenna head which in turn plugs into the receiver case by means of 3
Microdot connectors.  The head permits rotation of the antenna with respect
to the receiver.  The receiver covers the 0.55- to 20.0-mc range in 4 bands.
An overlap of about 10% is provided at the ends of each band.  Most of the
electrical circuits are potted in 8 subassemblies.  Switches, potentiometers,
and trimmers are located either on the front panel or on the chassis and are
driven from the panel.  Concentric legs are used in the tripod construction to
provide a height adjustment from 25.75 to 44 in. in 1-in. steps.  A pack with
materials and techniques suitable for military use was designed which was
based on a model made by the Alaska Sleeping Bag Co.  The vehicular
mounting consists of a plate (to which the receiver can be locked) mounted
on a 4 shock mounts.  Tests were made which demonstrated the feasibility of
ultimately transistorizing the entire unit.  See also AD-92 438.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Impedance of Ferrite Loop AntennasTitle Text
Rumsey, V. H., and Weeks, W. L.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Technical
Report No. 13, Contract No. AF33(616)-3220; 15 October 1956.
Source Text
ferrite, theoryKeyword Text
A variational formula for the input impedance of a loop antenna with a ferrite
core has been derived in terms of an assumed volume distribution of
magnetization in the core. Effects of the winding arrangement, core losses
and shape of core are contained in the formula.  It reduces to a simple
expression when applied to an electrically small antenna with ellipsoidal core.
 The complete expression is given in the 1965 printed version of the abstracts






Direction-Finder, Radio, Shipboard, Siting and Design, Study and
Development
Title Text
Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Report, Contract
No. 64585, ASTIA No. AD-124 470; 26 October 1956.
Source Text
Keyword Text
The major effort has been directed toward the construction of a finalized
prototype version of the SwRI calibration curve plotting equipment.  The
design for this unit has been specified and construction started.  It is
anticipated that the equipment will be ready for use away from San Antonio
near the end of the next interim period.  Minor changes from the original
breadboard model are described and a block diagram is given.  Work directed
towards a major modification of the automatic plotter to provide automatic true
bearing information has been started.  Progress in the construction of a
spaced loop model is described.  Three models are in various stages of
planning at the present time.  One model now under test is for the purpose of
determining the precision of balance required for a loop spacing of 4 inches.
Another large scale model is being prepared to determine the degree of
isolation necessary between spaced loops and sense loops.  A third model is
being planned which, when constructed, should be adaptable to the AN/SRD-
7 antenna unit.  The problem of constructing a rotating rf transformer to covert
the AN/SRD-7 spaced loop operation is described.  Several designs are now
being considered for construction by this laboratory.  The possibility of using
a modified Stewart-Warner transformer is also described.  See also AD-116
442.  (Author's abstract, technical report including miscellaneous government







Les Applications du Radar a l'Astronomie et a la MeteorologieTitle Text
Van Bladel, J.Author Text
Les Applications du Radar a l'Astronomie et a la Meteorologie, Gauthier-




The main emphasis is on meteors and precipitating clouds.  References are
given to nearly 200 papers dated between 1945 and 1954.  (Science or







Linear Conversion of RDF Bearings for Panoramic Direction Finding and
Bearing Averaging
Title Text
Webb, H. D., and Bitzer, D. L.Author Text
Proc. NEC, vol. 12, p. 259; 1-3 October 1956.Source Text
Keyword Text
The procedure of taking bearings with a radio direction finder may be quite
tedious and tiring to an RDF operator.  Methods that may be used to increase
operator efficiency are, therefore, of considerable interest.  Two devices are
described in this paper which may be used to replace or supplement RDF
operator functions:  (1) a panoramic RDF and (2) a bearing computer.  The
panoramic display is in rectangular coordinates, with frequency along the Y
axis and bearing or azimuth along the X axis.  The frequency axis display is
accomplished by scanning the local oscillator of a matched channel receiver
which has signal selection by local oscillator tuning only.  The bearing axis
display is accomplished by presenting the angle of tilt of the bearing ellipse of
the Watson-Watt display along a linear time base.  The method of achieving
the linear bearing conversion display is described.  The linear bearing display
is in some respects superior to the Watson-Watt display under wave
interference conditions.  It may be used to operate a bearing computer which
converts the bearing information into digital form.  The principles of the bearing
converter are described.  (Author's abstract, formal literature, English






The Total Error in an Adcock Goniometer SystemTitle Text
Baur, K.Author Text
Arch. Elek t. Ubertragung, vol. 10, pp. 491-493; November 1956.Source Text
Keyword Text
ABSTRACT NO. 1:  The calculation presented takes into consideration the
interrelation between the goniometer and antenna errors and thus accounts
for the discrepancy between theory and practice at the higher frequencies.
ABSTRACT NO. 2:  It is shown why the bearing error of an Adcock direction
finding system in the upper part of the frequency range must be many times
above the value of the natural aerial system error expected from theory.  The
result of the calculation provides means for reducing the error below the
theoretical limiting value.  (Abstract No. 1 - Science or engineering abstract,
Abstract No. 2 - Source of abstract unknown, trade journal, German






Back-Scattering from Circular Loop (Antenna)Title Text
Kouyoumjian, R. G.Author Text
Ohio State Univ--Eng Experiment Station--Bul. no. 162, p. 36; November 1946.Source Text
Keyword Text
Variational method used to determine echo area of perfectly conducting, thin,
circular loop; comparisons between calculated and measured values of echo
area at loop broadside and edge aspects; echo area values of loop compared
with those of circular plate, sphere, and straight wire; equivalent dipole
sources associated with small loop scatters; formula for echo area of large
loops at broadside aspect.  (Science or engineering abstract, technical report
including miscellaneous government published material, English
language/USA abstract, document not available, test and evaluation.  See






Impedance of Thin-Wire Loop AntennasTitle Text
Storer, J. E.Author Text
Trans Amer. Inst. Elect. Engrs. I, vol. 75, pp. 606-619; 1956.  See also
Commun. and Electronics, no. 27; November 1956.
Source Text
Keyword Text
The Fourier series solution of Hallen (Nova Acta Regiae Societatis
Scientiarum Upsaliensis (Ser. 4), Vol. 2, No. 4, November 1938) is modified in
order that convergence difficulties be avoided.  Extensive numerical results
are given for the impedance of loops for various wire sizes, and
circumferences up to 2-1/2 wavelengths.  Curves are presented which aid in
the computation of field patterns and current distributions.  Experimental data
given agree well with the theory.  (IRE or IEEE abstract, formal literature,






Mixed Path Ground Wave Propagation Studies; 2.  Larger DistancesTitle Text
Wait, J. R., and Householder, J.Author Text
National Bureau of Standards, NBS Report No. 5029; Project NBS 8300-00-
9083; 6 November 1956.
Source Text
Keyword Text
The theoretical results given in Part 1 for ground wave propagation over a
mixed path on a flat earth are generalized to a spherical earth.  The problem
is formulated in terms of the mutual impedance between two vertical dipoles
which are located on either side of the boundary of separation.  Extensive
numerical results are given in graphical form for a mixed land-sea path at
frequencies of 10, 20, 50, 100, and 200 kc.  (Author's abstract, technical
report including miscellaneous government published material, English














In the direction-finder Telegon III, signal strength is indicated by a vertical
trace on a "magic-eye" crt.  Three methods of applying the signal to the
indicator, one direct and two using rectification, are compared to determine
their merits regarding the indication of low-signal levels.  Results are
inconclusive.  (Science or engineering abstract, trade journal, German






Polarization Modulation Distortion Effects from High Speed Missiles:
with Relation to Cotar Position Determination System
Title Text
Boyer, J. M., Russell, B. J., and Cain, E.Author Text
Boundwith Cubic Corporation, Technical Report No. 3-50556; Contract No. AF
08(606)-785; ASTIA No. AD-124(a); 7 December 1956.
Source Text
Keyword Text
A study was made to evaluate the possible reduction of detection range, and
the error potential of polarization modulation distortion for the Cotar system.
Mathematical relations were established for the dynamics of the missile-to-
ground geometry with respect to time.  An analysis of measurement data
obtained at the Naval Ordinance Test Station, China Lake, proved that the
major field radiated by a missile is elliptically polarized.  The spin and
trajectory velocity of a missile with respect to a fixed ground station were
considered in the derivation of an expression for the complex polarized
missile radiation field incident upon the ground antennas.  When viewed from
the ground station, the locus of the complex angular generator of this field
was found to be a Loxodromic spiral.  The instantaneous expressions of the
Loxodrome were derived.  Results of the analysis showed that linear-polarized
ground-based antennas for the Cotar system are superior to circular polarized
antennas even of the omnidirectional type.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Portable Loop Homing AntennaTitle Text
Crisses, B., and Gnessin, J.Author Text
Radio-Electronics, vol. 27, no. 12, pp. 88-90; December 1956.Source Text
Keyword Text
The aerial is designed for use with a 50 Mc/s walkie-talkie set.  The ends of a
2-turn loop are connected to a tuned circuit, transformer and step attenuator
at the base of the frame.  A center-tap connection from the transformer
primary to one end of the secondary provides the necessary "sensing".  The
collapsible frame is of plastic construction, is approx. 20 in. high when
extended and weighs about 2 lb.  (Science or engineering abstract, trade










Aust. J. Appl. Sci., vol. 7, pp. 263-272; December 1956.Source Text
Keyword Text
Formulas are derived for the error variances and co-variance of the coordinate
components of an unweighted least-squares solution for the location of a
missile simultaneously reported by a number of optical or electronic direction-
finding stations.  Practical applications of the formulas are suggested.
(Author's abstract, formal literature, English language/Australian abstract,






High-Frequency Back-Scatter Observations at Salisbury, South AustraliaTitle Text
McCue, C. G.Author Text
Australian J. Phys., vol. 9, pp. 454-470; December 1956.Source Text
Keyword Text
An improved pulse technique which permits simultaneous observation of time
delay and elevation angle of arrival of ionospheric echoes has enabled
recognition of seven different modes of backscatter propagation involving both
ionospheric and ground origins.  By the use of four transmitting aerials with
differing directional characteristics, it is shown that land is a more prominent
source of backscatter than sea at low angles of elevation and that extremely
large changes in land roughness can be identified by the resultant increase of
backscatter echo amplitude.  (Author's abstract, formal literature, English







A Panoramic RDF and Bearing Averaging Computer, Using Linear
Conversion of RDF  Bearings
Title Text
Webb, Harold D. and Bitzer, Donald L.Author Text
Technical Report:  Report TR-4, 54 pages; December, 1956.  Authors'
Association:  Illinois Univ Urbana Electrical Engineering Research Lab.
Source Text
computers, direction finding, panoramic scanners,
design, human factors engineering,  radio frequency
,NTISDODXD
Keyword Text





Super Loop AntennaTitle Text
Adachi, S., Mcdougal, J. R., and Mushiake, Y.Author Text




The measured directional patterns and input impedance characteristics are
presented for the multi-element aerials constructed by arranging circular loops
of gradually varying diameters concentrically about a supporting pipe of
comparatively large diameter.  These circular loops are electrically connected
in parallel at their feed points by means of two symmetrically positioned rods.
 Principal features are mechanical ruggedness, ready adaptability to mast
type mounting, high omnidirectional gain in the horizontal plane, and the
feasibility of attaining about 10% bandwidth by means of impedance
compensation.  (IRE or IEEE abstract, formal literature, Japanese






Abstracts of the Annual Symposium No. 7 on the USAF Antenna
Research and Development Program, 22-25 October 1957 (Held at)
Robert Allerton Park, University of Illinois, Monticello, Illinois
Title Text
AnonymousAuthor Text
ASTIA No. AD-138 500; 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Measure Beamwidth by Phase D/FTitle Text
AnonymousAuthor Text
Radiotek  and Elek ., vol. Z, no. 6, p. 769; 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






Studies of the E Layer of the Ionosphere - I.  Some Relevant Theoretical
Relationships
Title Text
Appleton, E., and Lyon, A. J.Author Text
J. atmos. terrest. Phys., vol. 10, no. 1, pp. 1-11; 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Phase Distortions Due to Ground InhomogeneitiesTitle Text
Baur, K.Author Text
Nachrichtentech. Z., vol. 10, p. 385; 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






The Ionosphere, Annals of the International Geophysical YearTitle Text
Beynon, W. J. G., and Brown, G. M.Author Text




Not available.  (Written for this publication by Southwest Research, book,






Ionospheric Irregularities Causing Random Fading of VLFTitle Text
Bowhill, S. A.Author Text
J. atmos. terrest. Phys., vol. 11, pp. 91-101; 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Ground Antenna Phase Behavior in a Differential Phase Measuring
System
Title Text
Carswell, I., and Flammer, C.Author Text
IRE National Convention Record, Part 1, pp. 49-56; 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, verbally







The Electron Content of the IonosphereTitle Text
Evans, J. V.Author Text
J. atmos. terrest. Phys., vol. 11, nos. 3 and 4, pp. 259-271; 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Propagation of Electromagnetic Waves in a Plasma (Ionosphere)Title Text
Gershman, B. N., Ginzburg, V. L., and Denisov, N. G.Author Text
Report AEC-tr 3493, Translated from Uspekhi Fiz. Nauk., vol. 61, pp. 561-
612; 1957.  AEC Technical Information Extension, Oak Ridge, Tennessee.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Calculation of Group Indices and Group Heights at Low FrequenciesTitle Text
Gibbons, J. J., and Rao, B. R.Author Text
J. atmos. terrest. Phys., vol. 11, nos. 3 and 4, pp. 151-162; 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Ray Theory and a New Method for Ray TracingTitle Text
Hazelgrove, J.Author Text




Not available.  (Written for this publication by Southwest Research, verbally
presented paper, otherwise unpublished, English language/USA abstract,






IGY Instruction Manual: The IonosphereTitle Text
Jones, Harold Spencer, General EditorAuthor Text
IGY Instruction Manual: The Ionosphere, Annals of the International




Despite the very great effort which has been expended on the measurement of
the characteristics of the reflecting layers in the ionosphere, relatively few
observations of ionospheric absorption   have been made systematically and
our knowledge of its variations over the world is still comparatively limited.
The forthcoming International Geophysical Year provides a unique opportunity
for world-wide studies to reduce this gap in our knowledge.  There are three
main techniques for studying ionospheric absorption: (a) Studying the
variations in the amplitudes of signals reflected from the ionosphere.  (b)
Studying the minimum frequencies on which echoes are received in
ionospheric sounding.    Studying the variations of the amplitudes of signals
from outside the atmosphere.  The primary objective of routine absorption
experiments during the IGY is to study the geographical variation of
absorption on a world-wide basis, and in particular: (i) To examine the solar
control of normal absorption and to identify the changes in the lower
ionosphere with changes in solar radiation, e.g., solar rotation phenomena.
(ii) To study the morphology of the winter anomaly.  (iii) To study the
corpuscular types of absorbing region at high latitudes.  (iv) To relate the
results obtained to other geophysical studies.  This manual is divided into five
main chapters.  Chapter I provides a summary of the general theory of
ionospheric absorption required for a proper understanding of the three
methods of studying the problem.  These three methods are considered in
some detail in Chapters II, III, and IV.  In Chapter V, a report is given of some
recent absorption intercomparison experiments.  Two appendices contain
information on the symbols and nomenclature proposed for the tabulation of
absorption data and on the general program for IGY absorption
measurements.  The Editors wish to acknowledge the co-operation they have
received from members of the URSI Sub-Committee on Ionospheric
Absorption, and in particular the generous assistance of Mr. W.  R. Piggott
and Dr. K. Rawer.  (Abstract taken from introduction, formal literature, English






Horizontal Wind Systems in the Ionosphere E Region Deduced from the
Dynamic Theory of the Geomagnetic Sq Variation; Parts II & IV
Title Text
Kato, S.Author Text
J. Geom-Geol., vol. 8, no. 1, pp. 24-37, no. 2, pp. 107-115; 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal










J. of the Radio Research Labs, vol. 4, pp. 59-71; 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Nighttime Ionization in the Lower Ionosphere.  I. Recombination
Processes.  II. Distribution of Electrons and Positive and Negative Ions
Title Text
Mitra, A. P.Author Text
J. atmos. terrest. Phys., vol. 10, no. 3, pp. 140-162; 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal







On the Bearing of Ionospheric Radio WavesTitle Text
Miya, K., Ishikawa, M., and Kanaya, S.Author Text
Rep. Ionosph. Res. Japan, vol. 11, p. 130; 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Traveling Disturbances in the Ionosphere:  Changes in Diurnal VariationTitle Text
Munro, G. H.Author Text
Nature, vol. 180, p. 1252; 1957.Source Text
Keyword Text
In an earlier communication it was reported that the direction of horizontal
movement of traveling ionospheric disturbances observed at Sydney,
Australia, had a consistent diurnal variation during winter months in the years
1950-52; but no significant diurnal variation was then apparent in the summer.
 These conditions continued until 1955; but in the summer of 1955-56 a
definite change appeared which was even more marked in 1956-57, the main
feature being a marked change of direction from the south-east to the south-
west quadrant about midday.  The contrast is clearly evident in fig. 1, which
shows the mean diurnal variation in January for the years 1951-54 as
compared with the variation for January 1957.  The consistency of the results
of 1951-54 is shown by the dotted lines, which indicate maximum deviation
from the mean.  It will be noted that the change from south-east to south-west
quadrant in 1957 is quite sudden.  This sequence is also fond on a number of
individual days, though not on all days.  There was no significant change in
mean speed over this time interval.  (Author's abstract, trade journal, English






IGY Instruction Manual: The Ionosphere, the Measurement of
Ionospheric Absorption--Part II
Title Text
Piggot, W. R., Beynon, W. J. G., et alAuthor Text
IGY Instruction Manual: The Ionosphere, the Measurement of Ionospheric
Absorption--Part II, Annals of the IGY, London, Pergamon Press, 1957
Source Text
Keyword Text







An Automatic Aircraft V.H.F. Direction FinderTitle Text
Pokorny, F.Author Text
Slaboproudy Obzor, vol. 18, no. 4, pp. 175-179; 1957.Source Text
Keyword Text
This experimental Czechoslovak equipment has five fixed crystal-controlled
channels over the frequency range of 118 to 132 Mc/s and gives an accuracy
of ±3º at distances up to 150 km.  The device consists of a pair of folded-
dipole Adcock aerials, an omni-directional aerial, two pairs of balanced
modulators, a combining circuit (for adding the outputs of the balanced
modulators and the signal of the omni-directional aerial), a receiver with a
detector and a pair of ratio discriminators:  outputs of the discriminators are
applied to a special time base which produces a radial trace on the screen of
a cr tube, whose direction corresponds to that of the monitored signal.  The
equipment comprises also a monitoring transmitter, a remote-control panel
and a remote-control switching system.  (IRE or IEEE abstract, trade journal,






On Ferrite Loop Antenna MeasurementsTitle Text
Stewart, J. L.Author Text
IRE Convention Record, vol. 5, Part I, pp. 42-48; 1957.Source Text
Keyword Text
Air and ferrite cored small loop antennas are discussed.  A general procedure
for testing small ferrite antennas is outlined in which rf radiation performance
is expressed in terms of quantities easily measured at audio frequencies.
Only a single measurement is needed to characterize the elementary-dipole-
type ferrite-loaded antenna.  A number of measurement results are given
which apply to the ferrite loop antenna, covering a broad range of core lengths
and diameters.  It is found that typical ferrite-loaded loops have little electrical
advantage over air loops although the packaging advantage with ferrite loops
may be significant.  (Science or engineering abstract, formal literature,






The Signal Corps:  The Test, December 1941 to July 1943, United States
Army in World War II
Title Text
Thompson, G. R., Harris, D. R., Oakes, P. M., and Terrett, D.Author Text
The Signal Corps:  The Test, December 1941 to July 1943, United States
Army in World War II, Office of the Chief of Military History, Department of the
Army, Washington, D.C.; 1957.
Source Text
Keyword Text
This book makes numerous references to radio position finding and radio
direction finding developments which came out of Fort Monmouth during the
early portion of World War II.  References are made to both cooperative and
noncooperative direction finding, HF and VHF direction finding, and the high
frequency SCR-274 which operated up to 20 mcs.  The SCR-522, a VHF
equipment, was also mentioned.  Ground direction finding stations at VHF are
described.  Numerous other direction finding equipments are mentioned
including the SCR-206-A.  (Written for this publication by Southwest







Ionospheric Vertical SoundingsTitle Text
Wright, J. W., Knecht, R. W., and Davies, K.Author Text
Part I of Annals of the IGY, Vol. III; The Ionosphere, Ed. W. J. G. Beynon
and G. M.  Grown, New York, Pergamon Press, 1957.
Source Text
Keyword Text





Diffraction of Surface Waves by a Semi-infinite Dielectric SlabTitle Text
Angulo, C. M.Author Text
IRE Trans., vol. AP-5, pp. 100-109; January 1957.Source Text
Keyword Text
The discontinuity at the end of the slab is regarded as the junction of an open
dielectric-filled waveguide and a free-space waveguide.  A variational
expression is also set up for the transfer impedance between the surface
wave and one of the modes of the continuous mode spectrum associated with
the free-space waveguide.  The transfer impedances yield the modal
amplitudes of the fields.  The synthesis of all the modal components gives the
electromagnetic field scattered by the end of the slab.  The synthesis is
carried out for the far field by the method of steepest descents.  Terminal
impedances and forward radiation patterns are plotted as functions of the
thickness for several permittivities εr = 2.49; 10; 100.  The approximation
obtained by the variational expression is excellent for small values of εr and
begins to be bad for εr10.  For very large values of εr it is possible to obtain a
rough estimate of the impedance, immediately, from the values for εr = 10.
(Author's abstract, formal literature, English language/USA abstract,






Effects of Size on the Microwave Properties of Ferrite Rods, Disks, and
Spheres
Title Text
Artman, J. C.Author Text
J. Applied Physics, vol. 28, no. 1, pp.  92-98; January 1957.Source Text
Keyword Text
The effects of sample size on the apparent properties of ferrites observed by
microwave cavity perturbation methods are treated.  Retardation effects
associated with the propagation of electromagnetic waves in the specimen
are considered.  Results are given for the idealized cases of rods of infinite
length and disks of infinite extent.  Methods of adaptation to finite rods and
disks are suggested.  An approximate solution is given for the sphere which
is in qualitative agreement with some aspects of the experimental
observations.  A formula relating to the shift in resonance field to the sphere
size is presented.  (Source of abstract unknown, formal literature, English






Applying the Doppler Effect to Direction Finder DesignTitle Text
Benoit, R. C. Jr. and Fantoni, J. A.Author Text
Electronic Industries and Tele-Tech., January 1957.Source Text
Keyword Text
The effect of a moving antenna is simulated by using a circular array of fixed
antennas.  By scanning the antennas in sequence and comparing the phase
angle differences between the sampled voltages, the direction of transmission
can be determined and plotted.  (Abstract source unknown, formal literature,






Applying the Doppler Effect to Direction-Finder DesignTitle Text
Fantoni, J. A., and Benoit, R. C., Jr.Author Text




ABSTRACT NO. 1:  A circular array of fixed antennas is scanned in sequence
to produce a direction-dependent phase.  The IF from the receiver is applied to
a discriminator and the resultant signal with scanning-switch modulation
frequency of 42 cps is applied to a cr-tube bearing display.  ABSTRACT NO.
2:  The effect of a moving aerial is simulated by using a circular array of fixed
aerials.  By scanning them in sequence and comparing the phase angle
differences between the sampled voltages the direction of transmission can
be determined and plotted.  (Abstract No. 1 and 2 - technical report including
miscellaneous government published material, trade journal, English






Fading of Long-Distance Radio Signals and a Comparison of Space- and
Polarization-Diversity Reception in the 6-18 Mc/s Range
Title Text
Grisdale, G. L., Morris, J. G., and Palmer, D. S.Author Text
Proc. I.E.E., vol. 104B, no. 13, pp. 39-51, January 1957.Source Text
Keyword Text
The rapid component of the variation of signal strength from distant radio
transmitters operating in the 6-18 Mc/s frequency band has been examined
experimentally, and the results of the measurements are compared with
various statistical laws which have been suggested from theoretical
considerations.  The rapid component of fading is found to agree closely with
a Rayleigh distribution.  A characteristic time-constant for the rapid fading is
suggested and its value determined for a number of distant stations.
Measurements have also been made of the correlation between signal
strength variations in two spaced aerials and in two aerials at the same place
but set at right angles.  From these results a comparison of space and
polarization diversity is made.  It is concluded that both systems could, on
average, give equal performance.  The two diversity systems were also
compared in operation on a telegraph circuit between Barbados and England,
the number of telegraphic distortions being counted in each aerial in turn.
There was no significant difference between the two systems.  By combining
the fading-law results and the diversity-correlation results, the improvement
due to diversity may be expressed in terms of an equivalent power gain; the
gain is higher on communication circuits which are initially good than on
those which are poor.  (Abstract source unknown, formal literature, English






A Radio Phase Comparison System for Measuring the Direction of a
C.W. Source
Title Text
Holmes, F. W.Author Text
Royal Radar Establishment, ASTIA No. AD-138 234; January 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Polarization of SfericsTitle Text
Jean, A. G., Lange, L. J., and Wait, J. R.Author Text
National Bureau of Standards Symposium on the Propagation of VLF Radio
Waves, Paper no. 32; 23-25 January 1957.
Source Text
elevation angle, theory, atmosphericsKeyword Text
Four quantities are required to characterize the incident wave: azimuth α,
elevation angle θ, and electric field components E and E parallel to the plane
of incidence and perpendicular to the place of incidence, respectively.  At
Boulder, the sferics recording installation consists of a vertical antenna and
two crossed-loop antennas.  The azimuth is determined from the ground-wave
portion of the sferic as observed at Boulder and Stanford using broad-band
direction-finding equipment.  The analyses are made using the waveforms as
recorded by the three separate antennas.  Waveforms received from ranges of
about 200-500 km, in which the ground-wave and sky-wave pulses can be
separately distinguished, are the most amenable to analysis, but this type
occurs infrequently.  The peak amplitudes of the three waveforms are
tabulated for the groundwave and for the sky-wave pulses.  The peak
amplitude of the vertical antenna response is V, of loop number 1 is V1, of
loop number 2 is V2.  The elevation angle, θ, is calculated from an expression
where h' is the effective height of the loop antennas, and h is that for the
vertical antenna.  The polarization, P, of the downcoming wave, corresponding
to the peak amplitudes of the ground-wave and for each of the sky-wave
pulses, is also given, where (1+R(g))/(1-R(g)) is an expression which takes
into account the components of the wave that are reflected from the ground.
Using the method outlined above, the polarization of sferics recorded about
500 km from the source were calculated.  P for the ground-wave pulses was






On the Mechanisms of Radar Sea ClutterTitle Text
Katzin, M.Author Text
Proc. IRE, vol. 45, no. 1, pp. 44-54; January 1957.Source Text
Keyword Text
Experimental data are described and discussed with reference to the physical
principles involved.  It is shown that the scattering elements are illuminated by
a combination of direct and indirect fields, the latter being "reflected" by
surface elements closer to the radar.  At small depression angles these
interfere destructively, giving rise to the so-called "critical angle," polarization
dependence, "spikiness," and steeper frequency dependence.  A theory is
developed in which the elemental scatters are taken to be the small patches,
or "facets", of the surface.  It is found that the facets which back scatter most
effectively at small depression angles are those whose dimensions are of the
order of the wavelength, and that the frequency dependence of the scattering
parameter δ0 at small depression angles is determined by the size distribution
of the facets.  If the size and slope distributions of the facets are independent
of each other, then, below a high-frequency limit, δ0 has essentially the same
frequency dependence at low angles and high angles.  The high-angle
variation of δ0 with angle is determined mainly by the slope distribution of the
facets.  With the slope distribution determined from optical measurements by
Cox and Munk, (J. Opt. Soc. Amer., vol. 44, no. 11, pp. 838-850, Nov. 1954),
δ0 is approximately proportional to wind speed at small depression angles, but
inversely proportional to wind speed at vertical incidence.  Using measured
values of δ0, the facet mechanism accounts for scattering by the entire
surface of the sea.  (Author's abstract, formal literature, English










Nachr-Tech., vol. 7, pp. 34-39; January 1957.Source Text
Keyword Text
Summaries of most of the lectures delivered at this conference.  See also
Elekt. Runds., vol. 10, pp. 343-348; December 1956; and vol. 11, pp. 27-29;
January 1957.  (Science or engineering abstract, trade journal, German






Study of Suitable Tube Types and Circuits for Oscillator Injection Type
Gain Control
Title Text
Leifheit, Spencer EdwardAuthor Text
Technical Report:  Report TR-5, 148 pages; January, 1957.  Author's
Association:  Illinois Univ Urbana Electrical Engineering Research Lab.
Source Text
automatic gain control, oscillators, circuits,
direction finding, radiofrequency, NTISDODXD
Keyword Text





A VLF Antenna for Generating a Horizontally Polarized Radiation FieldTitle Text
Macmillan, R. S., Golden, R. M., and Ruch, W. V. T.Author Text
National Bureau of Standards Symposium on the Propagation of VLF Radio
Waves; 23-25 January 1957.
Source Text
Keyword Text
The radiation field of a half-wave, horizontal, dipole antenna, located at the
surface of an imperfect earth, have been calculated.  The results of this
calculation are as follows:  (1) A horizontally polarized field is radiated in the
plane normal to the center of the dipole; (2) A vertically polarized field is
radiated along the axis of the dipole; (3) The vertically polarized field is zero in
the plane normal to the center of the dipole.  The nature of these fields have
been verified experimentally.  Finally, prior to the construction of a half-wave,
VLF antenna, ground resistivity measurements were made at a number of
locations in Central and Southern California.  A correlation was made between
these measured values and the geology of the terrain, leading to the
development of a hypothesis concerning the relation between ground
resistivity and certain features of the geological structure.  (Author's abstract,
technical report including miscellaneous government published material,






Ray Theory vs Normal Mode Theory in Wave Propagation ProblemsTitle Text
McCracken, L. G.Author Text
IRE Trans., vol. AP-5, no. 1, pp. 137-140; 1 January 1957.Source Text
Keyword Text
The Euler-Maclaurin expansion, as a possible tool for summing mode series
in wave propagation problems, is examined for the problem of a dipole
radiating monochromatic energy between two parallel plates.  When the
expansion is applied to this problem, it is found that the expansion formula
transforms the mode series into the know ray-theory solution.  (Author's







The Design of Electromagnetic Radiogoniometers for Use in Medium-
Frequency Direction-Finding
Title Text
Moon, J. H.Author Text
JIEE, Pt. III, vol. 94, pp. 69-77; January 1957.Source Text
Keyword Text
Radiogoniometers of accepted design possess inherent errors due to the
coupling between the search-coil and the field-coil windings, and the
magnitude of these errors increases with an increase of this coupling.  In
practical design a compromise has usually been effected between the
tightness of the coupling and the permissible errors.  A special study was
made with the object of analyzing the causes of these errors and of
introducing modifications which, while providing a tighter degree of coupling to
the search coil, at the same time reduce the magnitude of the instrumental
errors.  A preliminary examination of the various existing types of
radiogoniometer shows that the errors are not uniformly "octantal" in form,
and that the value of the maximum error is not necessarily directly
proportional to the tightness of the coupling.  Several methods of measuring
the instrumental errors are described, and further information regarding the
causes of apparently non-symmetrical errors is recorded.  These are shown
to be due to the vector addition of a number of separate errors all harmonically
related  in frequency but differing in phase relationship.  A table shows the
more important results obtained at various stages during the development of a
new radiogoniometer at least 6 db better in signal/noise ratio than any
existing design and possessing a maximum instrumental error of < ±1/2º.







Universal Curves for the Vertical Polarization Reflection CoefficientTitle Text
Ohman, G. P.Author Text
IRE Trans., vol. AP-5, p. 140; January 1957.Source Text
Keyword Text
A set of universal curves is presented by which the approximate magnitude
and phase of the reflection coefficient for vertical polarization can be
determined at any grazing angle with relatively little computation.  The
approximation, which is almost always sufficiently accurate for engineering
purposes, is excellent if the relative impedance of the reflecting medium is
high and still quite good even if the impedance ratio is only moderately greater
than unity.  (Author's abstract, formal literature, English language/USA






Measurement of Instantaneous Frequency with a Microwave
Interferometer
Title Text
Raabe, H. P.Author Text
Proc. I.R.E., vol. 45, no. 1, pp. 30-38, January 1957.Source Text
Keyword Text
A microwave interferometer for the measurement of instantaneous frequency
is described.  It consists of a transmission line circuit used as a frequency
modulation discriminator, and an indicator consisting of a microwave detector,
video amplifier, and oscilloscope.  The discriminator transforms the frequency
variation during RF pulses, or that of continuous waves, to an amplitude
variation at the input of the indicator.  The characteristics of the discriminator
are investigated theoretically and conditions are discussed for adjustment of
the discriminator in order to minimize linear and nonlinear distortions.  Since
amplitude deviations of the input wave will simulate frequency variations, a
technique which greatly reduces this effect is presented.  Analysis and
experiments indicate that this method provides a practical technique for
measuring the frequency and its stability during a radar pulse.  (Author's






Cylindrical Radio WavesTitle Text
Sensiper, S.Author Text
IRE Trans., vol. AP-5, pp. 56-70; January 1957.Source Text
Keyword Text
The formulas required for simple accurate numerical evaluation of the radiation
patterns from slots on large circular cylinders are derived.   From the usual
harmonic series, integral representations are obtained.  These lead to either
the residue series via the Watson transformation, or to the geometrical-optics
representations via a saddle-point evaluation.  Considerable attention is given
to the calculation of the residue series constants so as to obtain sufficiently
accurate numerical values for a wide range of circumference to wave-length
ratios.  Very good numerical agreement is shown between the
representations derived here and results previously obtained from the
harmonic series.  The physical significance of the various representations is
discussed and compared.  (Author's abstract, formal literature, English






The Effect of Mutual Impedance on the Spacing Error of an Eight-
Element Adcock
Title Text
Travers, D. N.Author Text
IRE Trans., vol. AP-5, no. 1, pp. 36-39; January 1957.Source Text
Keyword Text
An eight-element Adcock array has the advantage of reduced spacing error as
compared to four-element arrays of the same size.  If this error is calculated
when the mutual impedance between elements are neglected, spacing error
curves result which are poor approximations and may not be attainable in
actual measurement.  New relationships are derived for the two-phase eight-
element array which include the effect of mutual impedance.  Curves are
plotted to show that earlier published values for the angular spacing between
elements are probably too high to result in the best performance.  It is shown
that the value of p=27º15' which results when the mutual impedances are
neglected may result in an appreciable spacing error.  It is apparent that the
selection of an aerial becomes quite important since the mutual impedance is
determined thereby.  Evaluation of the error in a particular case will depend on
the aerial selected.  It is also shown that, if the goniometer impedance is
high, the spacing error will be reduced.  (Author's abstract, formal literature,






The Insulated Loop Antenna Immersed in a Conducting MediumTitle Text
Wait, J. R.Author Text
National Bureau of Standards Report No. 5042; 3 January 1957.Source Text
Keyword Text
A solution is given for the fields of a circular loop in a conducting medium.
The loop is assumed to have a uniform current and it is enclosed by a
spherical insulating cavity.  The impedance of the loop is also considered.  It
is shown that the power radiated from the loop varies approximately as the
reciprocal of the radius of the cavity for a specified loop current.  Furthermore,
if the cavity is electrically small, relative to the external medium, the radiation
field is not significantly affected by the presence of the cavity.  (Author's
abstract, technical report including miscellaneous government published







Direction Finder Set AN/TRD-15(XE-1)Title Text
AnonymousAuthor Text
Servo Corporation of America, New Hyde Park, New York, Quarterly Progress
Report No. 2, Report No. SCA-7500-RQ2;  Contract No. DA 36-039-sc-72809,
ASTIA No. AD-141 606; 1 February 1957.
Source Text
Keyword Text
A direction finder set TRD-15 (XE-1) is to be developed.  This D/F set covers
the range of 1.5 to 20 mc with automatic cathode-ray presentation of visual
bearings and employs the commutated fixed-antenna version  of the circular-
path Doppler D/F principle.  Progress is reported on the refinement of the
electrical and mechanical designs of the antenna switching transformer and
the establishment of methods for the manufacture of the antenna switching
transformer.  A long line simulator to facilitate laboratory system test is
described.  Development of the data extraction circuits is reported.  Design
criteria were established for the limiter chain and FM detector.  The spectrum-
type rejection filter appeared to be generally sound.  Further evaluation on
high speed telegraph signals is needed.  Results are presented of a human
engineering evaluation of the electrical cabinet requirements.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,








Cubic Corporation, San Diego, California, Report No. AFMTC TR-57-17;
Contract No. AF 08(606)785; ASTIA No. AD-124 140; 15 February 1957.
Source Text
Keyword Text
A study was made to determine the optimum design of antennas for use in
the ground-based Cotar VHF correlation tracking equipment and to explore
antenna configurations which will permit operation of the Cotar with a smaller
artificial ground plane.  (Cotar uses interferometer techniques to measure 2
direction cosines from a ground-based antenna array to an airborne RF
source.)  Consideration was given to rays and waves, earth conductivity,
space and surface waves, general theory, specific antenna theory, and
polarization analysis.  Results indicate that (1) the λ/4 monopole is the
correct choice for the present; (2) the crossed slots and the annular slot have
better radiation patterns but their susceptibility to elliptical polarization, via
their nondirectional vector response, prohibits their use until the desired vector
director response is ascertained at all elevation angles; (3) the required area
of controlled earth conductivity is smaller than previously reported; (4) a prior
knowledge of the "handedness" of the polarization vector is necessary for
antenna types with other than linear polarization response; (5) communication
between a linearly polarized pair of antennas may be non-existent for angles
of disorientation other than 90º; (6) the inherent elliptocyte of polarization from
airborne vehicles in an aid to air-to-ground communication; and (7) the
interception of power from an elliptically polarized wavefront by a linearly
polarized antenna depends on the orientation of the wave ellipse but not on
the direction of rotation of the wave vector.  (See also AD-64 847, AD-110
778.) (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Radio Interference Filter F-312 (XW-1)/GTitle Text
AnonymousAuthor Text
Anderson Laboratories, Incorporated, West Hartford, Connecticut, Final
Report, Contract AF 30(635)2908, ASTIA No. AD-131 371; 15 February 1957.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Calculation of Ionospheric Electron Density DistributionsTitle Text
Kelso, J. M.Author Text
J. Atmos.  Terrest. Phys., vol. 10, no. 2, pp. 103-9, February 1957.Source Text
Keyword Text
A method is given for calculating the vertical distribution of electrons in an
ionosphere in the presence of the earth's magnetic field.  The data required
are obtained from experimental records of group height as a function of
frequency.  The usual restriction to monotonic layers applies.  The general
procedure is an iteration method which makes it possible to correct a first
approximation to yield improved results.  Two methods are given.  The first, an
integral equation method, obtains the first approximation by solving the
integral equation for true height in the absence of the earth's magnetic field.
The second, or parabolic layer method, is the more efficient of the two, and
makes use of a generalized form of the Appleton-Beynon method to get a
parabolic layer as a first approximation.  (Abstract source unknown, formal






The Statistical Analysis of a Random, Moving SurfaceTitle Text
Longuet-Higgins, M. S.Author Text




Not available.  (Written for this publication by Southwest Research, formal






Operational Evaluation of Airborne EW Reconnaissance System (A/R).
(Job  33-56-0023) EW Systems Test Usage-3 Phase II Equipment Test and
Evaluation. <NOTE> Final Rept
Title Text
no authorAuthor Text
Technical Report:  Report USAEPG-SIG-920-73, 24 pages; February, 1957.
Army Electronic Proving Ground, Fort Huachuca, AZ.,
Source Text
search radar, airborne, aerial reconnaissance, search
radar, tactical warfare, interception,  direction
finding, army aircraft, electronic warfare, radar
receivers, radar operators,  human factors engineering,
utility aircraft, U-6 aircraft, NTISDODXD
Keyword Text
The Airborne EW Reconnaissance System (A/R System), a combination
direction-finding and search-intercept device formerly designated as the QRR-
4 (Quick  Reaction Requirement Four), was installed in a modified L-20 army
aircraft. Intercept  frequency coverage is from 30 to 10,750 Mc with D/F
capability from 140 to 10,750  Mc. The system consists of the modified
aircraft, a Receiver AN/APR-9, Receiver  AN/APR-14, Direction finder
AN/APA-69, Signal Analyzer AN/APA-74, Oscilloscope  Camera KD-2, and a
Sound Recorder RO-28 (XN-1)/UN. The feasibility of airborne  electronic







Operational Evaluation of ECM Set A1/MLQ-B(X1-2) EW Systems Test
Usage-3  Phase II Equipment Test and Evaluation.
Title Text
no authorAuthor Text
Final Report:  Report USAEPG-SIG-920-72, 72 pages; February, 1957.  Army
Electronic Proving Ground, Fort Huachuca, AZ.
Source Text
electronic countermeasures, artillery fire,
effectiveness, communication and radio  systems,
compatibility, electronic warfare, vulnerability, radio
interception, ranges  (distance), radio equipment,
radio transmitters, vehicles, howitzers, mortars,
tactical  warfare, An/MLQ-8, NTISD0DXD
Keyword Text
Electronic Countermeasures Set AN/MLQ-8(XL-2) is a swept repeater jammer
designed  to predetonate VT fuzes operating between 130 and 200 Mc. When
two equipments are  paired they can protect 1.3 sq mi and attain a maximum
effective range of 11,000 yards  against 105-mm howitzer fire using T226E2/A
fuzes. The set is sufficiently staunch for  most field applications. The AN/MLQ-
8(XL-2) is not readily subject to electronic  intercept and is very difficult to
locate by direction finding equipment. Reasonable  concealment measures
provide some protection from aerial observation, but the sound  of the power
unit will betray its presence to patrols. Certain shortcomings are  presented:
interference between the jammer and its component communications radio;
diminished range when fuzes in simultaneous flight share power; the need for
an  average of 5.45 sweeps to obtain predetonation; and insufficient capability
in the lower  frequencies needed to counter 155-mm and 8-in howitzer fire.
Despite these limitations,  the equipment is considered basically a usable






Operational Evaluation of Radio Set AN(/TRT-2B (X1-1) Employed as a
VT-Fuze  Jammer (Job 33-560013) EW Systems Test Usage-3 Phase II
Equipment Test and  Evaluation.
Title Text
no authorAuthor Text
Final Report:  Report USAEPG-SIG-920-76, 47 pages; February, 1957.  Army
Electronic Proving Ground, Fort Huachuca, AZ.
Source Text
radio jamming, radio proximity fuzes, electronic
countermeasures, artillery fire, radio  transmitters,
electronic counter countermeasures, ranges (distance),
vulnerability,  communication and radio systems, radio
interception, radio equipment, tactical warfare,
electronic warfare, effectiveness, dipole antennas,
An/TRT-2, NTISDODXD
Keyword Text
Radio Set AN/TRT-2B (XL-1) a VT-fuze jammer, operates over a frequency
range of  from 70 to 200 Mc, is a swept cw jammer of approximately 80 watts
maximum output,  capable of am. modulation with audio tones and random
MCW keying. The AN/TRT-2B  (XL-1) is a modification of the AN/TRT-2B that
provides greater time-on-signal to  make the set effective against VT fuzes
with anti-jamming features. The results of an  operational evaluation of Radio
Set AN/TRT-2B were published in USAEPG-SIG  920-50, September 1956.
Under optimum conditions the set predetonated 90 percent of  T-226E2/A and
T-227/A VT fuzes at a range of 2,500 yards. However, when the  jamming
aspect was varied, that effective range was not consistently maintained. A
total  of nine firing tests were conducted under varying parameters including
simultaneous  friendly and enemy fire and NVT and CVT fuzes. Other
subjects investigated were  certain technical characteristics, operational
times, ruggedness and transportability,  vulnerability to intercept and direction







Automatic Position PlottingTitle Text
AnonymousAuthor Text
Engineer, vol. 203, no. 5275, p. 344; 1 March 1957.Source Text
Keyword Text
System of triangulation of number of bearings in order to establish position of
aircraft with negligible delay, installed by Royal Navy at Yeovilton near
Glasgow; information derived from automatic direction finders normally
installed at R N Air Stations.  (Science or engineering abstract, trade journal,






Light Weight UHF Direction FinderTitle Text
AnonymousAuthor Text
Servo Corp. of America, New Hyde Park, L.I., N.Y., Interim Progress Report,




Contract No. AF 30(602)-1485 for the development of an experimental model
of a light weight UHF direction finder provides only for interim letter progress
reports.  It is not possible in this format to provide all of the detailed progress
information we believe necessary for RADC personnel.  The present report is
intended to provide detailed information supplementing the seventh letter
report dated March 20, 1957.  Two basic types of arrangements have been
investigated in detail.  These are the grounded grid triode type and the diode
type.  After an extensive investigation of both types, the diode type has been
selected.  This report describes the investigations in detail.  The relation
between antenna system aperture, the number of antenna elements,
operating accuracy and system complexity have been investigated and a
decision has been made to employ a 12-element antenna system.  Many
problems were experienced in modifying the receiver portion of the AN/ARC-
34 for use in this equipment.  Some of these problems  and their solutions are
described in the present report.  Results of tests of a new type of data
extraction filter are presented.  (Abstract source unknown, technical report,






Application of Mathematical Theories of Approximation to Aerial
Smoothing in Radio Astronomy
Title Text
Arsac, J.Author Text
Australian J. Phys., vol. 10, no. 1, pp. 16-28; March 1957.Source Text
Keyword Text
An aerial rarely provides a perfect image of a radio brightness distribution.  If
we consider an array as a filter of "spatial harmonics," the image function is a
trigonometric sum approximating the object function.  An application of
mathematical theories shows the influence of the length and the shape of the
array on the difference  between object and image.  Whatever the array, the
image contrasts are bounded.   The results provided by various arrays of the
same length may be reduced by linear transforms.  Inaccuracies of
measurement, especially those due to the receiver noise, add to the
systematic error due to the finite length of the antenna.  We may try to get a
compromise between these various causes of uncertainty.  The most general
effect of an aerial used to survey a radio brightness  distribution (that we call
"object" by analogy with optics) is to provide information on the object.  All
properly designed aerials having the same length provide the same quantity of
information, but in a way more or less convenient to use.  If we want the
information to be directly available we use a narrow beam antenna.  In fact,
however, its design results from considerations about its radiation pattern.  If
we adopt criteria about the difference between object and image, we may
design quite  different antennae, better fitted to the problem of radio
astronomy.  If we have an imperfect antenna, to get the best from it, we may
wish to extract from the given image all the information implicitly contained in
it.  It can be shown that all the images of the same object provided by aerials
of the same length may be transformed one into the other by linear
transformations.  The choice of a criterion for the object-image difference
allows determination of a transformation so that the obtained image agrees
with this criterion.  Interferometry, used as far as a distance L, gives the same
information as an antenna of length L, but piece by piece.  The combination of
this information piece by piece according to a suitable process allows an
image of the object to be formed.  Again, the choice of a criterion for the
object-image difference determined the process to be used.  (Author's
abstract, formal literature, English language/Australian abstract, document






Correlation and Phase Methods of Direction FindingTitle Text
Barber, N. F.Author Text
NZJ Sci. Tech., Part B., vol. 38, pp. 416-424; March 1957.Source Text
Keyword Text
ABSTRACT NO. 1:  A comparison of the two methods shows that their
resolving powers are equal and their relative merits depend on the conditions
of their application.  ABSTRACT NO. 2:  When a set of spaced detectors is
used to study a system of progressive waves, the directional spectrum can be
estimated through the correlation coefficients that obtain between the various
signals.  A better known technique combines the detectors into an array
which has directional properties.  These two methods of finding the directional
spectrum are compared in principle.  It is shown that their resolving powers
are equal, but that the correlation method has certain advantages.  (Abstract
No. 1 - Source of abstract unknown, Abstract No. 2 - Science or engineering
abstract, formal literature, English language/New Zealand abstract, document






Development and Implementation of the Radio Direction Finder AN/CRD-
6
Title Text
Benoit, R. C., and Coughlin, F.Author Text
U.S. Air Force, Air Research and Development Command, Rome Air
Development Center, ASTIA No. AD 97-937.  See also Department of
Commerce PB134880; March 1957.
Source Text
Keyword Text
In this report the performance and field implementation of the AN/CRD-6 are
presented.  Modifications brought about by operational deficiencies are
covered as well as changes in the operational concept of the equipment.
Descriptions and comparisons of equivalent and contemporary equipments
are also given.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Applications of the Luneberg LensTitle Text
Bohnert, J. I., and Coleman, H. P.Author Text




A number of significant attempts at fabrication of the Luneberg lens have been
made both at NRL and elsewhere.  Some of these attempts have resulted in
lenses of practical applicability, if suitable limitations are accepted.  A brief
résumé of possible applications of the lens to problems in the field of
microwave radar is given, and the state of the art regarding the fabrication of
the lens is indicated.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Study of the Feasibility of Airborne H.F. Direction-Finding Antenna
Systems
Title Text
Carter, P. S.Author Text
IRE Trans., vol. ANE-4, pp. 19-23; March 1957.Source Text
Keyword Text
High-frequency (2-24 Mc/s) airborne direction-finding aerials are in general,
limited in accuracy, due to the undesired coupling between the aerial and the
airframe which is electrically resonant in this frequency range.  The results of
laboratory and flight test studies of aerials designed to eliminate such
coupling and to achieve the necessary direction-finding accuracy are
described.  The radiation patterns of one particular design--the wing H-Adcock-
-are discussed.  It is concluded that h/f airborne direction-finding is not
feasible except in very restricted circumstances over narrow portion of the hf
band.  (Author's abstract, formal literature, English language/USA abstract,






Direction Finder Set, AN/ALD-2(XN-2)Title Text
Colony, C. G., Downing, P. B., et al.Author Text
Crosley Division, AVCO Manufacturing Corporation, Cincinnati, Ohio, Final
Report; Contract No. NOa(s)54-671-c; ASTIA No. AD-156 997; 29 March 1957.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Errors in Radio Telemetry Due to Dielectric Turbulence in TroposphereTitle Text
Eckart, G.Author Text
Zeit fuer Flugwissenschaften, vol. 5, no. 3, pp. 69-72; March 1957.Source Text
Keyword Text
The particular error problem as it affects range readings in navigational
systems.  If small disturbances of dielectric constant occur, range readings
suffer from small errors.  The estimate of the magnitude of these errors is
made, based upon American measurements.  (Science or engineering







Very Low-Frequency Propagation and Direction-FindingTitle Text
Horner, F.Author Text
Proc. IEE, Part B, vol. 104, pp. 73-80; March 1957.Source Text
Keyword Text
Studies of the propagation of 16 kc/s waves from the Rugby transmitter GBR
have been made with the final objective of assessing the polarization errors to
be expected in taking bearings on lightning flashes at similar frequencies.
Measurements were made of the changes of the apparent bearing of the
transmitter caused by changes in the amplitude and polarization of the
ionospheric waves.  A crossed-loop cathode-ray direction-finder was used for
this work.  Polarization errors were largest at distances of about 300 km from
the transmitter, where median errors of the order of 10º in daylight and 30º at
night were observed.  Reasons are advanced for expecting rather smaller
errors on a transient signal, such as an atmospheric, but the difference
should not be statistically great.  Conditions which lead to large errors on a
c.w. signal, however, often produce such complex traces with atmospherics
that a bearing cannot be read.  This is particularly true at night, and common
features of night-time observations are missed observations at one or more
stations and sets of bearings from which no fix can be derived.  A worth-while
improvement in fixing accuracy might result from weighing the bearings
according to the distance of the flash from each station.  The measurements
have yielded further information on the reflecting properties of the ionosphere
at 16 kc/s.  Variations in bearings taken simultaneously at two stations at
similar distances from Rugby, but in different directions, indicated that there
were significant differences in the propagation along the two paths.  It has
been concluded that the polarization of the waves reflected by the ionosphere
depends on the azimuthal direction of the propagation path, and this may be
the explanation of apparent disagreements between the results of previous
workers.  (Author's abstract, formal literature, English language/abstract, file






High Frequency Steerable Beam Antenna SystemTitle Text
Hudock, E.Author Text
IRE Int. Conv. Record, vol. 5, part 1-4, pp. 78-86, March 1957.Source Text
Keyword Text
A high frequency antenna system whose characteristics are those desirable
for long path ionospheric propagation in the high frequency range and whose
beam is steerable in the azimuth plane is described.  High gain at low angles
of radiation with patterns containing a minimum of secondary lobes are
features of this antenna.  The steerable system discussed here is of the
Wullenweber type, but of interest is the nature by which two separate and
independent arrays are combined in one supporting structure.  The lower
frequency array is vertically polarized, while that of the higher frequency array
is horizontal.  On the basis of vswr remaining under 2:1, each array maintains
a satisfactory input impedance over a bandwidth of 2:1.  (Author's abstract,






The Magneto Ionic Theory and Its ResultsTitle Text
Lepechinsky, D.Author Text




Not available.  (Written for this publication by Southwest Research, trade






An Experimental Investigation of a Quadrupole Antenna for High
Frequency Direction Finding
Title Text
Loveberg, A. G.Author Text
Research and Development Report; Contract No. (NEL Report No. 742);
ASTIA No. AD-149 835; 8 March 1957.
Source Text
Keyword Text
An experimental double-loop (quadrupole) antenna for high frequency direction
finding (HF-DF) has been designed, constructed, and tested.  The tests show
that the experimental antenna, which has a four-lobed pattern, is capable of
reducing bearing error by almost one-half when compared with HF-DF
antennas now in use.  The experimental antenna eliminated re-entrant areas
in HF-DF calibration curves made during this study. (Written for this
publication by Southwest Research, technical report including miscellaneous







Factors Affecting the Reliability of Calibration of Shipboard High
Frequency Direction Finder Systems
Title Text
Loveberg, A. G.Author Text
Navy Electronics Laboratories, San Diego, California, NEL Report No. 743,
ASTIA No. AD-140 976; 8 March 1957.
Source Text
Keyword Text
Variations in high frequency direction finder (HF-DF) calibration were found to
result from (a) changes in major shipboard structures; (b) tuned objects, such
as communication antennas;   individual variations in conductivity of joints in
elements of rigging, booms, etc.; and (d) movable structures, such as davits
and guns.  The variations caused by communication antennas were
particularly severe.  It was concluded that single-loop DF antennas cannot be
calibrated reliably through the 2-to-30-Mc frequency range in a shipboard
installation unless the entire shipboard environment is subject to rigid
electrical control.  In general, the degree of control required is not practicable
and it appears that a new antenna with much less response to the scattered
field is necessary to provide calibration reliability.  (Author's abstract,
technical report including miscellaneous government published material,






Direct-Vision-Type Direction Finder for High FrequencyTitle Text
Miya, K., Sasaki, T., Ishikawa, M., and Matsushita, S.Author Text
Rep. Ionosphere Res. Japan, vol. 11, pp. 1-10; March 1957.Source Text
Keyword Text
ABSTRACT NO. 1:  The bearing of an hf signal is indicated directly on a cr
tube by a bright radial line at the corresponding angle.  A sensitivity 40 db
higher than that of conventional equipment is achieved by deriving the cr tube
deflection voltages from the changes in the rectified output of a receiver when
different antenna combinations are connected to its input in sequence.  The
high sensitivity permits directional observations on weak scattered signals.
Circuit diagrams are given and sources of error are discussed.  ABSTRACT
NO. 2:  Describes a direct-vision type direction finder with which either
multiple or scattering signals can be measured.  The principle of the finer is
the so-called differential output method which is realized by using an
electrical time-division system.  The frequency range is 3-23 Mc/s and the
minimum measurable field intensity is estimated at -27 to -40 dB above
1µV/m.  The bearing of an incoming wave is indicated by a sharp
unidirectional figure on a c.r.t.  (Abstract No. 1 - Source of abstract unknown,
Abstract No. 2 - technical report including miscellaneous government















The required range of the ground UHF D/F system is from 225 to 399.9 mc.
The equipment shall be capable of receiving and indicating accurate
directional bearings on any type of signal transmitted by standard Army UHF
airborne transmitters, such as the AN/ARC-55 radio set.  The equipment shall
be capable of satisfactory line-of-sight D/F operation against a transmitted
signal from an ARC-55 radio set, or equivalent, at a line-of-sight range up to
100 naut mi.  The equipment shall provide 360º azimuth coverage at
elevations from zero to 75º above the horizon.  The equipment shall provide
interference rejection and anti-jamming effectiveness to the optimum extent
compatible with the state of the art.  No radio interference shall be generated
by the equipment that will adversely affect receiving equipment in the
immediate vicinity.  The bearing accuracy of the equipment against a line-of-
sight aircraft, when the set is employed in a substantially clear area, shall be
at least ±5º, with ±2º bearing accuracy desired.  The system shall be capable
of taking bearings on transmissions of a 1-sec duration or less.
Consideration should be given to an antenna using the doppler principle to
obtain the desired accuracy.  Other items which are considered are proposed
service employment, functional requirements, background and/or related
information, military value, physical characteristics, equipment operation and
maintenance characteristics, and provisions for organizational maintenance in
the field.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA










Bull. Assoc. Suisse Elect., vol. 48, no. 9, pp. 422-428; 445; 27 April 1957.Source Text
Keyword Text
The principle of operation and the more important parameters in the design of
rhombic s.w. aerials are considered.  To obviate the need for solving complex
field equations a group of curves for some of the determining factors was
evaluated; this permits a relatively quick computation of the aerials.  A
number of examples are worked out to illustrate the method.  (IRE or IEEE







Directional Aerials with Apertures of Special ShapesTitle Text
Koch, G. F.Author Text
Nachrichtentech. Z., (NTZ), vol. 10, no. 4, pp. 175-186; April 1957.Source Text
Keyword Text
The side-lobe levels in the radiation pattern for one plane of aperture radiators
can be made considerably smaller if apertures with other than rectangular,
round, or elliptical shapes are chosen.  A description of rhombic reflectors
designed for homogeneously illuminated radiators with specially shaped
apertures is given.  The radiation patterns for perpendicular and oblique
incidence is discussed.  The theory of in homogeneously illuminated aperture
radiators is outlined.  Paraboloid reflectors having a cos-shaped aperture with
offset feed and those with rotational symmetry are described in detail and two
further paraboloid reflectors are mentioned as examples.  The appendix
contains an explanation of the theory for the calculation of reflections back
into the feed caused by a homogeneously illuminated "substitute aperture"
and of the horizontal radiation pattern for paraboloid reflectors with an offset
feed.  (IRE or IEEE abstract, trade journal, German language/abstract,






Bibliography on the Theory of Diffraction and Propagation of Radio
Waves
Title Text
Logan, N. A. and Sherry, M. E.Author Text
Air Force Cambridge Research Center, Antenna Lab., Bedford, Mass., DDC
No. AD 117 044, April 1957.
Source Text
Keyword Text
This is a bibliography of reports and journal literature on diffraction theory.  It
was compiled in extension of the sections of a literature survey made by M.
L. Meeks, N. A. Logan, C. H. Wilcox, and H.  B. Brewer under Contract No.
RD 11386 with the Georgia Institute of Technology and published in 1953
under the title Radar Reflection Characteristics.  The choice of papers has not
resulted in a comprehensive collection of titles in a single category since
selection has been somewhat arbitrary and frequently reflects the interests of
the authors.  Some papers dealing with radiation and propagation problems
are also included.  The list covers most of the classic papers on the radiation
and propagation of electromagnetic waves and the phenomenons of reflection,
refraction, scattering, and diffraction.  The main sources of the listing
contained herein have been Science Abstracts and Mathematical Reviews,
along with the previous surveys made by Beuwkamp (Diffraction Theory, Rep.
Prog. Phys. 17, 35-100, 1945); Braverman and Lurye (Bibliography
Propagation and Scattering of Electromagnetic Waves, New York Univ. Math.
Res. Group, Research Report No. 172-9, 1948), Schech (Sound Reflection,
Sound Refraction, and Sound Interpretation, Ergebn, exakt. Nature, 23, 127-
234, 1950); Vassaur (Diffraction of Electromagnetic Waves by Openings in
Plane Conducting Sheets, Onde elect. 32, 3-10, 55-71, 1952); and Woonton,
Bekefi, and Rigby (Bibliography on Diffraction and Related Topics,
Department of Physics, McGill University, 1950).  The entries in the present
bibliography were compiled on the literature available prior to 1955.  To
encompass more recent entries and improve the pre-1955 coverage, the
reader is invited to submit items he would consider useful in a revised edition.
In particular, authors are invited to submit full lists of their publications on
diffraction theory and related fields.  The bibliography is the result of
cooperative effort.  The authors acknowledge their appreciation of the
assistance given by Arnold Orange in the early stages of the work.  They are
also indebted to the following librarians:  Mary Quint, Mary Esterbrook, Ann
Lawles, Ottone Riccio, and John Armstrong of the Air Force Cambridge
Research Center; Ruth McQuarrie and Elizabeth Hefschmidt of Harvard
University; and John Hewitt of the Massachusetts Institute of Technology.







Comparative Trials on the U.H.F. Direction Finders Type X.1340 and
Type C.A.D.F. at Lasham
Title Text
Mackintosh, J. E.Author Text
Royal Aircraft Establishment, Great Britain, Technical Note No. RAD.681;
ASTIA No. AD-145 782; April 1957.
Source Text
UK, airborneKeyword Text
The results of a series of ground and flight tests on two direction finders are
given in this Note.  One of these direction finders used a conventional (i.e.,
narrow aperture) aerial whilst the other incorporated an aerial having an
aperture of 1.2λ at the mid-point in the frequency band.  The degree of
improvement in site error suppression which can be expected in practice from
the latter system is shown, together with figures for the instrumental and
polarization errors of the two equipments.  Comparative figures are also given
for both equipments using (a) dipole aerials, and (b) monopole aerials
mounted on an elevated counterpoise.  The effect of the counterpoise in
improving the performance of both equipments at high angles of elevation is
shown.  Proposals for multichannel operation for both systems using a single
aerial array are described and an estimate is included of the relative sizes of






Direct-Vision Type Direction Finder for High FrequencyTitle Text
Miya, K.Author Text
J. Inst. Elect. Commun. Engrs. Japan, vol. 40, no. 4, pp. 429-436; April 1957.Source Text
Keyword Text
A detailed description is given, with block and circuit diagrams, of D/F
equipment operating not on a minimum method but on a differential-output
method realized by means of an electrical time-division system.  The aerial
system consists of 5 vertical 6 m rods, four located at the corners and one at
the center of a square base, of diagonal 6 m, the diagonals being respectively
in the N-S and E-W directions.  The minimum measurable field-strength in the
hf band is estimated as 27-40 dB below 1µV/m.  The bearing of the incoming
wave is indicated by a sharp unidirectional figure on the screen of a crt.
Errors peculiar to the equipment are discussed theoretically.  (IRE or IEEE







Angles of Arrival of a Very-High-Frequency Signal in Ionospheric
Forward Propagation
Title Text
Miya, K., Sasaki, T., and Ishikawa, M.Author Text
Rep. Ionosphere Research Japan, vol. 11, no. 1, pp. 1-19; April 1957.Source Text
Keyword Text
A detailed description is given, with block and circuit diagrams, of D/F
equipment operating not on a minimum method but on a differential-output
method realized by means of an electrical time-division system.  The aerial
system consists of 5 vertical 6 m rods, four located at the corners and one at
the center of a square base, of diagonal 6 m, the diagonals being respectively
in the N-S and E-W directions.  The minimum measurable field-strength in the
hf band is estimated as 27-40 dB below 1µV/m.  The bearing of the incoming
wave is indicated by a sharp unidirectional figure on the screen of a crt.
Errors peculiar to the equipment are discussed theoretically.  (Science or
engineering abstract, formal literature, Japanese language/abstract, document






Direction-Finder, Radio, Shipboard, Siting and Design, Study and
Development
Title Text
Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Development
Report; Contract No. NObsr-64585; ASTIA No. AD-140 875; 26 April 1957.
Source Text
Keyword Text
Work performed on the design and construction of a spinning spaced loop
antenna for use with the AN/SRD-7 direction finder receiver is summarized.  A
test model is described which uses 6-inch diameter three-turn loops spaced
12 inches apart.  Results of screen room performance tests to determine the
antenna pattern and sensitivity  are reported with photographs of D/F indicator
patterns.  Anticipated modifications to improve performance of the antenna
are described.  Further work toward the development of a reliable three-loop
array phase shift amplifier and mixing circuit is described.  Passive networks
have been investigated and found to be unsatisfactory.  Design and
performance of an active network for selecting either simple loop or spaced
loop response or any combination of the two is described.  It is anticipated
that this circuit will be used in a new version of the AN/SRD-7 remote antenna
assembly to replace the existing model.  The first model of the automatic
calibrator is complete and available for use by the Navy at any time and
location.  The availability of a complete instruction manual describing
necessary modifications to the DAQ, DAU, or AN/SRD-7 direction finders is
reported.  The status of development work on second version of the automatic
calibrator is briefly summarized, and it is anticipated that first tests may be
performed by October of this year.  It is also reported that a special two-
frequency target transmitter required for this system will be completed and
available by 30 June 1957.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






On the Estimation of Ferrite Loop Antenna ImpedanceTitle Text
Weeks, W.Author Text
Antenna Laboratory Technical Report No. 17, University of Illinois, Contract
No. AF 33(616)-3220; 10 April 1957.
Source Text
Keyword Text
Approximate equations are developed which give the input impedance, quality
factor and radiation efficiency for most of the small ferrite-loaded inductive
antenna structures which might be met in practice.  Ferrite losses are
accounted for by employing a complex permeability.  Illustrative examples
and comparisons to measured values are presented and some useful data are
included.  (Author's abstract, technical report including miscellaneous







Latron Tube Development for AN/ARD-10(XY-1)Title Text
Anderson, M. E., and Davis, D. W.Author Text
Farnsworth Electronics Company, Fort Wayne, Indiana, Final Report,
Contract No. AF 33(600)25523; ASTIA No. AD-150 437; 15 May 1957.
Source Text
Keyword Text
A special CRT (Laton) was developed.  The design approach was directed at
a brightness level of not less than 250 ft-L when a cumulative writing time of 1
µsec has accrued.  The indicator was to be designed for displaying a stored
signal continuously for 1 min and provide controllable erasing time in the
period of 1 msec to 1 min following storage.  Deflection time required for a 1-
in. deflection of the spot was not to be greater than 0.25 µsec.  The indicator
was to permit resolving 25 adjacent spots/mil on any line through the center
of the display area.  Nearly complete elimination of the bright spots and bright
rim resulted in improved visual presentation during normal operation of the
completed tubes.  The off-axis writing gun tube and the ring-flooding gun tube
were successfully developed.  Silicon monoxide as the insulator material
proved satisfactory.  The use of Aquadag wall-coating material resulted in
satisfactory tubes, but difficulty was experienced in the processing stage.
Blotches were observed to form on the tubes after 300 to 1500 hr of operation,
depending upon the particular lot of Aquadag used.  A filamentary gettering
process was developed which proved successful in cleaning up several tubes
with poor vacuums.  The flooding system of several tubes was satisfactory
after several thousand hours of continuous testing.  (Science or engineering
abstract, technical report including miscellaneous government published







Dead Reckoning Navigator, Automatic, Radio CorrectedTitle Text
AnonymousAuthor Text
Linear, Inc. Santa Monica, California, Quarterly Report No. 2; Contract No.
DA 36-039-sc-72798, ASTIA No. AD-138 180; 25 May 1957.
Source Text
Keyword Text
A dead-reckoning navigator, automatic radio corrected, is to be developed.
The proposed system consisted of the ADF(radio) computer, a dead-
reckoning computer, a comparator, and a data weighting unit.  The final
system possessed the following characteristics:  (1) the ADF tracking loop
and computer separate from the dead-reckoning computer; (2) the velocity
memory present in the ADF tracking loops; (3) challenge and restraint of
information supplied to the dead-reckoning computer from the ADF computer;
(4) the initial servoing of ADF antennas to the best conceived locations of the
radio station transmitting sites; (5) simplified trigonometrics of the ADF
computer; and (6) optimum system design for the application of data filtering
and weighting techniques.  Modifications to the system block diagram
included the establishment of scale factors and the elimination of wind read-
out.  Preliminary design system simulation and the statistical analysis of
wind variations were completed.  The proposed form of data weighting function
considers the anticipated variation in ADF error with range; all phases of data
weighting are subject to revision during flight test.  Circuit design is described
for the following units; the servo, precision summing, and quadrature-stripping
amplifiers; and the data weighting unit.  A new ground track, heading and
bearing-to-destination indicator was developed.  See also AD-118 896.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Fluctuation Problems in Long Distance PropagationTitle Text
Arsac, J., and Simon, J. C.Author Text
Onde Elect., vol. 37, no. 362, pp. 495-497; May 1957.Source Text
Keyword Text
On the basis of an atmosphere containing scattering centers whose positions
fluctuate stochastically, an expression is derived relating the auto-correlation
function of the received field to the Fourier transform of the vertical velocity
distribution with which the scattering centers move.  It is stressed that the
explanation of scatter propagation which depends on diffusion by atmospheric
irregularities is by no means yet established to be valid.  (Science or








Atkinson, E. J.Author Text
Bendix Radio Division, Bendix Aviation Corporation, Baltimore, Maryland,
Report No. 467-1182-148; Contract No. AF 33(600)26605, ASTIA No. AD-139
372; 15 May 1957.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Frequency Propagation Caused by Severe Atmospheric DisturbancesTitle Text
Bishop, A. F.Author Text




The electrical conditions which characterize a tornado-bearing thunderstorm
were studied as part of a research project on the possibility of electronically
locating and tracking tornadoes.  Results indicate that a pronounced shift
from low frequencies to much higher frequencies occurs in the radiated
electromagnetic energy when a tornadic situation develops within a
thunderstorm.  The number of cloud-to-ground lightning strokes (which radiate
principally below 30 kc) is reduced and the number of inner-cloud strokes
(whose radiations are generally above 80 kc) is greatly increased.  A
correlation exists between the intensity of a storm and the number of pips/sec
recorded on HF equipment.  Fifteen pips/sec is about the threshold for
tornadic activity.  When the number of pips/sec from a particular azimuth
reaches 20 there is about 90% probability that a tornado exists or is being
developed.  See also AD-33 024, AD-111 551.  (Science or engineering
abstract, technical report including miscellaneous government published







Radio Propagation FundamentalsTitle Text
Bullington, K.Author Text
Bell Syst. Tech. J., vol. 36, no. 3, pp. 593-626; May 1957.Source Text
Keyword Text
The engineering of radio systems requires an estimate of the power loss
between the transmitter and the receiver.  Such estimates are affected by
many factors, including reflections, fading, refraction in the atmosphere, and
diffraction over the earth's surface.  Radio transmission theory and experiment
in all frequency bands of current interest are summarized.  Ground-wave and
sky-wave transmission are included, and both line of sight and beyond
horizon transmission are considered.  The principal emphasis is placed on
quantitative charts that are useful for engineering purposes.  (Author's







Radio Propagation FundamentalsTitle Text
Bullington, KennethAuthor Text
The Bell System Technical Journal, vol. 36, no. 3, May 1957.Source Text
Keyword Text
The engineering of radio systems requires an estimate of the power loss
between the transmitter and the receiver.  Such estimates are affected  by
many factors, including reflections, fading, refraction in the atmosphere, and
diffraction over the earth's surface.  In this paper, radio transmission theory
and experiment in all frequency bands of current interest are summarized.
Ground wave and sky wave transmission are included, and both line of sight
and beyond horizon transmission are considered.  The principal emphasis is
placed on quantitative charts that are useful for engineering purposes.






Experiments on Pulse Propagation at Oblique IncidenceTitle Text
Dieminger, W.Author Text
Ann. Telecomm., vol. 12, no. 5, pp. 155-159; May 1957.Source Text
Keyword Text
The principal results of the investigations are shown graphically and
discussed.  Results obtained during the eclipse of June 30, 1954, for the F1-
and F2- layer critical frequencies and for the oblique-incidence muf-values are
also shown.  A secondary result of the investigations is to prove that it is
possible to observe, with sufficient accuracy, ionospheric phenomena
produced above inaccessible places, by means of suitable experiments at
oblique incidence.  (Science or engineering abstract, trade journal, French






Qualitative Analysis of Loop Antenna Behavior in Linearly and
Elliptically Polarized Electric Fields
Title Text
Harrison, C. W.Author Text
Journal Amer. Soc. Naval Engineers, vol. 69, no. 2, pp. 369-374; May 1957.Source Text
Keyword Text
The measurement of the magnetic field associated with a linearly or
elliptically polarized electric field, using a small loop, or magnetic probe, is
discussed.  It is shown that in general a loop will not measure the magnetic
field faithfully because the sensing element responds to the antenna modes
as well as the transmission line mode excited in the loop structure by the
incident electromagnetic field.  A special shielded loop with two gaps was
invented to eliminate or reduce the effect of the antenna modes.  It is
anticipated that this device will be found useful in the field of direction finding.
For many years loop antennas of rectangular or circular configuration have
been employed for direction finding purposes.  In operation, the plane of the
loop is oriented vertically with respect to the surface of the earth, and the load
impedance (or sensing element) is connected symmetrically in the loop at the
top or bottom of the structure.  This device may be used to measure the
magnetic field associated with a vertically polarized electric field, provided
complete structural symmetry obtains and there are no asymmetrically
placed conductors or dielectrics in the vicinity of the loop.  If the electric or
magnetic field is elliptically polarized the correct bearing of a distant radio
station cannot be obtained using a conventional loop.  This phenomenon was
termed "night effect" in the early days of direction finding technology.  The
primary purpose of the present paper is to discuss, in a qualitative yet
electromagnetically correct way, some of the properties of several small loop
types for measuring the linearly polarized magnetic field associated with an
elliptically polarized magnetic field associated with an elliptically polarized
electric field.  (Author's abstract, formal literature, English language/USA










IRE-URSI Symposium; 22-25 May 1957.Source Text
Keyword Text
The problem of radiation form a thin wire loop antenna in air and with a finite
spherical core of material other than air has been solved quite rigorously.  The
solution holds for any diameter loop, any frequency, and for any core material
including losses whose characteristics are homogeneous and isotropic,
including air.  Expressions for input impedance, radiated power, and efficiency
of radiation, have been derived.  A particular ferrite has been used for
experimental check of the theory.  A ball 3-¼ inches diameter with a thin
silvered loop was fabricated and input impedance from 90 to 250 mc was
measured.  Results were in good agreement.  As predicted the use of ferrite
effectively increases electrical size of antenna.  Conclusion is that
development of better materials will make the use of ferrites notably
advantageous in transmitters and receivers.  (Source of abstract unknown,







Direction of Arrival of Radio WavesTitle Text
Jordan, E.C.Author Text
Technical Report:  2 pages; May, 1957.  Author's Association:  Illinois Univ
Urbana Electrical Engineering Research Lab.
Source Text
angle of arrival, direction finding, radio waves,
radiofrequency, NTISDODXD
Keyword Text





Army Electronic Countermeasures EquipmentTitle Text
no authorAuthor Text
Technical Report:  10 pages; May, 1957.  Army Electronics Labs., Fort
Monmouth, NJ.
Source Text
antennas, direction finding, radar equipment, radio
interception, radio receivers, catalogs,  data
processing, radar jamming, radio equipment, radio
jamming, NTISDODXD
Keyword Text





On the Accuracy of Determining Position by Radio Navigation MethodsTitle Text
Saibel, A. G.Author Text
Radiotekhnika, Mosk., vol. 12, pp. 62-66; May 1957.Source Text
Keyword Text
Various methods for assessing accuracy are reviewed and compared on the
basis of distribution functions of error probabilities.  It is suggested that this
accuracy should be characterized by the mean-square error in position.
(Source of abstract unknown, formal literature, Russian language/abstract,






Preliminary Investigation of a Microwave Phase DetectorTitle Text
Shoens, C. J.Author Text
Stanford Electronics Labs., Stanford University,  Stanford, Calif., Technical
Report No. 551-1, DDC No. AD 137 662, 27 May 1957.
Source Text
Keyword Text
A microwave phase discriminator which does not rely on frequency-sensitive
elements and which shows fairly linear output with phase difference is
described.  Only microwave and video circuitry is used.  Proper operation
requires equal RF inputs and balanced signals throughout.  Operation at fixed
frequency and amplitude may easily be accomplished, but operation over a 5
percent or 10 per cent bandwidth awaits a detector with flat frequency
response over the range and a forthcoming microwave limiter.  Possible
applications include a phase discriminator in a direct detection MTI radar,
azimuth or elevation computer for a monopulse radar, narrowband
instantaneous frequency meter and a bench instrument for laboratory phase
measurements.  (Author's abstract, technical report, English language, file






Theoretical Formulation for Circular Loop Antennas by Integral
Equation Method
Title Text
Adachi, S., and Mushiake, Y.Author Text
Sci. Rep. Res. Inst. Tohoku Univ., Ser. B., vol. 9, pp. 9-18; June 1957.Source Text
Keyword Text
An integral equation for the current distributions in a loaded circular loop
antenna is solved by the successive approximation method, thus leading to
expressions for the transmitting and receiving characteristics of a loaded or
short-circuited loop antenna at HF.  (Science or engineering abstract, formal







Study on Advanced Electronic Ferret Reconnaissance SystemTitle Text
Ammerman, C. R., Blair, W. L., et al.Author Text
Haller, Raymond and Brown, Incorporated, State College, Pennsylvania, Final
Report, Contract AF 33(616)3545; ASTIA No. AD-156 729; June 1957.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Assessment of R.A.N.A. Hectometric Radio Navigation SystemsTitle Text
Aubry, J.Author Text
Onde. Elect., vol. 37, no. 363, pp. 571-585; June 1957.Source Text
Keyword Text
Evaluation of operation based on phase comparison method; ground
absorption and interferential effect of ground irregularities affect precision of
system.  From the analysis of this interference, certain conclusions can be
derived regarding R.A.N.A. network calibration.  The system accuracy can
also be assessed directly from continuous receiver readings.  (Science or
engineering abstract and Written for this publication by Southwest Research,






Separate Channel Averaging in a Matched Twin-Channel Radio
Direction Finder
Title Text
Bailey, A. D. and Wavering, A. J.Author Text
Technical Report:  Report TR-8, 31 pages; June, 1957.  Authors' Association:
Illinois Univ at Urbana-Champaign Electrical Engineering Research Lab.
Source Text
computers, direction finding, design, radio frequency,
scheduling, NTISDODXD
Keyword Text





Separate Channel Averaging in a Matched Twin-Channel Raido
Direction Finder
Title Text
Bailey, A. D., and Wavering, A. J.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Technical
Report No. 8, Contract No. 1834(02); June 1957.  See also Department of
Commerce PB135119; ASTIA AD-138 183.
Source Text
Keyword Text
Evidence is provided that proper sampling and averaging of the data of the
separate channels in a matched twin-channel radio direction finder will
eliminate the need for a bearing shifter.  Theoretical proof is given that the
separate channel averaging system contributes the same order of error from
wave interference as existing systems, provided certain conditions are
satisfied.  Experimental results bear out the theoretical findings in most
cases.  The complexity of the sampling technique and the experimental
accuracy of the system are also discussed.  (Science or engineering
abstract, technical report including miscellaneous government published
material, English language/USA abstract, document not available, report.
Extension of paper with same title presented at the 1956 National Electronics










Indian J. Phys., vol. 31, no. 6, pp. 297-308; June 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






A Study of Automatic Signal Selection for Airborne Direction FindersTitle Text
Delit, M., Denittis, G., et al.Author Text
New York University College of Engineering, New York, Interim Report No. 3,
Contract No. DA 36-039-sc-72806; ASTIA No. AD-149 175; 15 June 1957.
Source Text
Keyword Text
An engineering study has been conducted to determine means by which
interference induced ADF errors could be minimized or eliminated.  Coherent
detection methods can be advantageously employed for this purpose if
transmitted signals have identifying modulation.  A number of coherent
detection techniques were considered and a "quasi-coherent" method was
chosen for study.  Analysis of the "quasi-coherent" method indicated that it is
generally superior to the present ADF when carrier interference or tuned
circuit ringing occurs.  Further investigation of the "quasi-coherent" method is
desirable.  By means of experimental investigation additional parameters
involved in aural nulling were identified.  It is believed that the ability of an
operator to manipulate (rotate) the antenna in nulling operations leads to
improved nulling.  In addition, if a DF operator rotates the antenna at least six
times, improved accuracy will result.  It was concluded that aural nulling is
superior to visual nulling and that the use of filters results in more accurate
nulls, both visual and auditory.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published






Diffraction, Refraction, and Reflection of Radio WavesTitle Text
Fock, V. A.Author Text
Diffraction, Refraction, and Reflection of Radio Waves, Ed. N. A. Logan and
P. Blacksmith, Jr., Translations, Antenna Laboratory, Electronic Research
Directorate, Air Force Cambridge Research Center, Air Research and




The Soviet physicist V. A. Fock is well known by physicists for his work in
quantum mechanics, particularly in connection with the Hartree-Fock theory
of self-consistent fields.  The purpose of this collection is to acquaint the
reader with Fock's more recent work on the propagation, refraction, and
diffraction of radio waves.  Fock's early papers on this subject (the first five
papers in this collection) appeared in English almost a decade ago.  However,
all of his more recent work has been published in Russian and is relatively
unknown outside the Soviet Union.  The translations in this collection have
been based upon translations obtained from several sources.  Mr. Herman V.
Cottony of the National Bureau of Standards and Miss A Pingell of the Naval
Research Laboratory, respectively, made the original translations of Chapters
VI and XI of this collection.  The translator of Chapter VIII is unknown to the
editors.  The remaining chapters were translated by Morris D. Friedman.
Chapters VIII, IX, and X were made by Morris D.  Friedman, Inc., Newtonville,
Massachusetts.  Chapters XII and XIII were made in cooperation with Lincoln
Laboratory.  According to the Library of Congress scheme for the
transliteration of the Russian alphabet,  Fock's name appears as Fok.
However, because of the more general use in scientific literature of the form
Fock, the editors have retained this form in this collection.  (Abstract by






Evaluation of Electrical Earth ConstantsTitle Text
Leifheit, S.Author Text
Electrical Engineering Research Lab., University of Illinois, Urbana, Illinois,




Suitable methods for the evaluation of electrical earth constants are reviewed,
and a general method for determining depth of burial for cables entering a HF
radio direction finding site is presented.  The following methods are
considered adequate for determining the effect of the ground on fields above
the surface:  (1) wave attenuation measurements, (2) wave tilt methods, (3)
capacitor-reactance methods (soil sampling), (4) wave reflection methods, (5)
geologic estimates, and (6) UHF measurements.  The soil sampling and
geologic estimate methods are considered the most useful for determining
fields below the surface.  Soil sampling and moisture data can be used to
provide information about such things as seasonal variation of ground
constants, variation of ground constants with soil type, etc.  Results of
calculations of the depth of signal stants with soil type, etc.  Results of
calculations of the depth of signal penetration in soil over various ranges of the
conductivity, dielectric constant, and frequency are given.  Presentation is
made of a bibliography of existing literature on the evaluation of earth
constants.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Evaluation of Electrical Earth ConstantsTitle Text
Leifheit, SpencerAuthor Text
Technical Report:  Report TR-7, 43 pages; June, 1957.  Author's Association:
Illinois Univ at Urbana-Champaign Electrical Engineering Research Lab.
Source Text
direction finding stations, radio frequency cables,
soils, electrical properties, geophysics,  high
frequency, ultrahigh frequency, NTISDODXD
Keyword Text





Solar Eclipse of 30th June and Its Effect upon the IonosphereTitle Text
Mitra, S. N.Author Text
Indian J. Phys., vol. 31, no. 6, pp. 309-323; June 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal







Project Vanguard Report No. 18-Minitrack Report No. 1 - Phase
Measurement
Title Text
Schroeder, C. A., Looney, C. H., and Carpenter, H. E.Author Text
NRL Report 4995.  See also Department of Commerce PB131220; June 1957.Source Text
Keyword Text
The "Minitrack" system for tracking an artificial earth satellite, which has been
developed as a part of Project Vanguard, is described briefly, and the phase
measurement portion of this system is described in detail.  (Science or
engineering abstract, technical report including miscellaneous government







ARD-10(XY-2) and ARR-54(XY-1)Title Text
AnonymousAuthor Text
Farnsworth Electronics Company, Fort Wayne, Indiana, Interim Report,
Contract No. AF 33(600)25523; ASTIA No. AD-157 419; 20 July 1957.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English








Report TDCK 11282, No. 11282, AD 470-475, 28 July 1957.Source Text
Keyword Text
This bibliography contains 32 abstracts of articles and reports on helical







Airborne Electronic (Ferret) Reconnaissance SystemTitle Text
Bates, J. K., Benowitz, R., et al.Author Text
Federal Telecommunications Laboratories, Nutley, New Jersey, Interim
Report No. 10; Contract AF 33(600)27521; ASTIA No. AD-138 413; July 1957.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Theory of Time Averaged Product ArraysTitle Text
Berman, A., and Clay, C. S.Author Text
J. Acoust. Soc. Am., vol. 29, no. 7, pp. 805-812; July 1957.Source Text
Keyword Text
The mathematical analysis of the directional characteristics of linear additive
arrays is given in a polynomial representation.  The result of multiplying and
taking a time average of the outputs of several detectors also has directional
characteristics that may be expressed as polynomials.  It is shown that the
same directional characteristics may be obtained from multiplicative arrays
having a small number of detectors as with an additive array with a large
number of elements.  The length of the multiplicative array is about half the
length of the additive array having the same directional characteristics.
(Science or engineering abstract, formal literature, English language/USA






Recessed Radio Compass Antenna System DevelopmentTitle Text
Bryant, W. D.Author Text
Magnavox Company, Fort Wayne, Indiana, Report No. 61656-C, Contract No.
AF 33(700)30860, ASTIA No. AD-137 595; 19 July 1957.
Source Text
Keyword Text
A flush-cavity sense antenna of small effective-height was designed which will
allow satisfactory radio compass operation when used with a modified
AN/ARN-6 receiver.  The modified system was designed so that the sense
antenna with an effective height of only 0.032 m may be located up to 45 ft
from the receiver.  The antenna circuit is optimized for 1, 2, or 3 standard 15-ft
lengths of sense cable.  Satisfactory operation was realized in compass
function at all frequencies in a field of 40µv/m with the 0.032-m effective-height
antenna.  The use of a 15-ft sense cable improved antenna sensitivity on all
bands.  The 45-ft sense cable, when used with the modified receiver, resulted
in a maximum degradation of antenna sensitivity at the low ends of the bands
of 2.1 db over that of the unmodified ARN-6 receiver and provided an increase
in sensitivity at the high ends of the bands ranging from 5.4 to 8.8 db.  The
loop antenna MGX 708107-2 is interchangeable with the AS-313B/ARN-6 loop
antenna, but occupies less space, and is approximately 50% lighter.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Final  Engineering Report for Recessed Radio Compass Antenna System
Development
Title Text
Bryant, W. D. and Hutchinson,  K. L.Author Text
Serial No. 61656-C, The Magnavox Company, Government Division, Fort
Wayne, Indiana, 19 July 1957.
Source Text
Keyword Text
The Magnavox Company engineering facility at Fort Wayne, Indiana has
investigated the design and performance characteristics of existing airborne
direction-finder systems as a basis for the development of a recessed radio
compass antenna system suitable for use by the Air Force.  Engineering
tests were made of loop, sense, and combination loop-sense antennas when
integrated with a modified AN/ARN-6 radio compass system.  The resulting
data were used in the development of a modified radio compass system that
provides optimum performance when using a small effective-height sense
antenna.  This performance is realized as a compromise between
performance and keeping the modification within the capabilities of an Air
Force Maintenance Depot.  An analysis of the design and capabilities of the
integrated system indicates that: The flush-cavity sense antenna is
operationally compatible with radio compass AN/ARN-6, when modified;
satisfactory radio compass operation is maintained within the specified
radiated field intensity of 40 micro volts per meter; modifications to the
AN/ARN-6 have been kept to a minimum and are within the performance
capabilities of an Air Force Maintenance Depot.  (Authors' abstract, technical






Calibration of Narrow-Sector Radiogoniometers for AtmosphericsTitle Text
Carbenay, F.Author Text
Comptes. Rendus Acad. Sci., vol. 245, pp. 298-300; 17 July 1957.Source Text
Keyword Text
An extension of the method of calibrating omnidirectional recording receivers
with reference to signal flux and effective antenna height.  (Science or







DF Aerial System for Decimeter WavelengthsTitle Text
Clarke, C.Author Text
Electronic Radio Engineer, vol. 34, no. 7, pp. 238-245; July 1957.Source Text
Keyword Text
The development of two aerial systems, suitable for direction finding on
vertically and horizontally-polarized waves respectively, is described.  They
are designed for a twin-channel cathode-ray type of instrument in which the
azimuthal  coverage is limited to a selected 90-degree sector, thereby giving
unambiguous bearings, improved sensitivity and reduction of site errors.  Both
systems comprise two aerials each combined with a flat-sheet reflector,
mounted above a circular earth-plane and oriented approximately at right
angles.  Cone monopoles are used for vertical polarization and flat, circular-
disk dipoles for the horizontal system.  Each system has wide-band
impedance characteristics and over the band 500-1000 Mc/s the v.s.w.r. on
the aerials and feeders is never less than 0.3.  The complete D/F has not
been developed but the probable direction-finding performance of such an
instrument, using the aerial systems described, has been estimated.  For
vertically- or horizontally-polarized signals, received on their appropriate
system, azimuthal errors should not exceed ±5 degrees in the 90-degree
sector.  By rotating the aerial system to the equi-system position the errors
should be much smaller.  For waves of mixed polarization, the horizontal
system should have negligible polarization error but the vertical system may
have large errors, depending upon the type of aerial used.  (Author's abstract,






Oblique Ray Paths in the IonosphereTitle Text
Haselgrove, J.Author Text
 Proc. Phys. Soc., vol. 70B, no. 7, p. 653, July 1957.Source Text
Keyword Text
An electronic digital computer has been used to calculate ray paths in a
parabolic ionospheric layer when the waves are incident in the plane of the
magnetic meridian.  This is a special application of a very general method.
The results of the calculations are compared with what would be deduced
from vertical soundings by the standard approximations of using Martyn's and
Breit and Tuve's theorems as if there were no field (see Abstract No. 3661).






Transmission Loss in Radio Propagation: IITitle Text
Norton, Kenneth A.Author Text
U.S. Dept. of Commerce, National Bureau of Standards, Boulder Labs.,




In an earlier report with this title, the concept of transmission loss was defined
and its advantages explained.  In this report a survey will be made of the
transmission losses expected for a wide range of conditions, i.e., for
distances from 10 to 10,000 statute miles; for radio frequencies from 10 kc to
100,000 Mc; for vertical or horizontal polarization; for ground waves,
ionospheric waves, and tropospheric waves; over sea water or over land which
may be either rough or smooth; and for various geographical and
climatological regions.  (Abstract source unknown, technical report including
miscellaneous government published material, English language, document






Survey of Airborne Electronic Countermeasure EquipmentsTitle Text
Pidhayny, D. D.Author Text
Thompson Ramo Woolridge Inc., Report No. RW 1661.71, ASTIA No. AD-326
151; 1 July 1957.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Shunt-Fed and Notch-Fed H-F Aircraft AntennasTitle Text
Tanner, Robert L.Author Text




Excitation of h-f radiating currents on airframes, so that the airframe itself
serves as the antenna, can be accomplished either through electrical
coupling, as with cap-type antennas, or through magnetic coupling.  Magnetic
coupling arrangements which permit faired-in or flush-mounted installations
are the so-called shunt-fed and notch-fed antennas.  In this report, the
coupling between such antennas and the airframe radiating currents is
analyzed.  The parameters affecting the strength of the coupling, and
therefore the effectiveness of the antennas, are delineated, and methods are
given whereby the impedance characteristics and the power transfer
efficiencies of such antennas can be estimated.  The problems associated
with impedance matching to these antennas, and with radiated power
limitations due to voltage breakdown at high altitudes, are discussed.  It is
concluded that under certain circumstances, notably when properly designed
and installed in large, swept wing aircraft, notch antennas should function well
electrically.  Shunt antennas also perform well electrically but have structural
disadvantages relative to notches.   Both types of antenna have some
electrical advantages over cap antennas.  They are virtually free from the
possibility of damage by lightning strokes, and offer fewer problems in protect
against voltage breakdown at high emitted power levels.  In addition, the notch
antenna in particular appears to enjoy substantial structural advantages  over
cap antennas.  The possibility of using magnetic materials to enhance the
performance of notch antennas is briefly considered, and it is concluded that
for antennas designed for operation limited to the lower portion of the h-f
range, considerable advantage might be gained, especially in relatively small







Direction-Finder, Radio, Shipboard, Siting and Design, Study, and
Development
Title Text
Travers, D. N., and Moore, J. D., et al.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Report, Contract
No. 64585, ASTIA No. AD-141 609; 26 July 1957.
Source Text
Keyword Text
Completion of construction details at the D/F building and tower is described
briefly.  The small spaced loop antenna which has been designed for
operation with the AN/SRD-7 has been tested under various conditions.  This
testing is summarized and the needed improvements are discussed.
Successful operation in the field with a distant transmitter using vertical
polarization has been accomplished with some pattern distortion.
Construction of the small three loop array has not as yet been started since
some details of the spaced loop portion remain to be modified for improved
performance.  Testing of the large three-loop array with a re-radiator has been
accomplished at one frequency to show the degree of improvement of a three-
loop array over a spaced loop, and the latter over a simple loop.  For test
condition, an error of 25º in a simple loop was reduced to 12º in the spaced
loop and 0º in the three loop array.  Photographs of the antenna patterns are
included.  Details of the mixing circuit design are also discussed.  Latest
development of the automatic calibrator is described in detail.  The automatic
true bearing circuit for the calibration by substitution method is now ready for
testing.  A possible method for making certain re-radiation studies in a screen
room is described with the results of preliminary tests.  (Author's abstract,
technical report including miscellaneous government published material,







Additional Tables for Design of Optimum Ladder NetworksTitle Text
Weinberg, L.Author Text
Part I, J. Frank lin Institute,, pp. 7-23, July 1957.Source Text
Keyword Text
In a preceding paper, tables were presented for the design of three large
classes of ladder networks.  These networks had characteristics given by
Butterworth, Tschebyscheff, and Bessel polynomials.  In the present paper, a
number of additional tables are presented, the tables now being classified on
the basis of the parameter r, which is the input-to-output resistance or
conductance ratio.  The tables give the element values of normalized low-pass
ladders with one of the following characteristics: maximally flat magnitude
(Butterworth), equal-ripple magnitude (Tschebyscheff), and maximally flat time
delay (Bessel polynomial).  By means of frequency transformations, the
networks given by the tabulated element values for the Butterworth and
Tschebyscheff networks may be converted to give high-pass, band-pass, and
band-elimination filters.  Thus, the tables may be used as a handbook for the
design of these optimum networks.  (Abstract source unknown, formal






Direction Finding Study Final ReportTitle Text
Welter, N. E. and Inderwiesen, F. H.Author Text




This report summarizes survey work performed to determine the best method
for tracking and recovery of high altitude research balloons.  The history of
balloon tracking systems is reviewed, and all significant tracking methods in
use at the time of writing are described.  A system analysis establishes the
requirements for balloon tracking and discusses techniques for position
measurement.  Existing applicable direction finders, interferometers, phase
comparison systems, and distance measurement systems, are listed.
Propagation characteristics are reviewed with the conclusion that the 30 to
3,000 megacycle range would provide the most consistent tracking.  Various
other factors involved in recovery of the balloon equipment are discussed.  The
report includes a number of appendices which include an analysis of
triangulation methods, an analysis of tracking errors due to the earth's
curvature, an analysis of the application of interferometer principles to radio
direction finding, an analysis of ground fixed determination by phase
comparison, and a rather detailed analysis of direction finder techniques.  A
bibliography is presented which has approximately 190 entries.  (Abstract






Automatic Visual Direction-FinderTitle Text
AnonymousAuthor Text
Mar. Engr. and Naval Architect, vol. 80, no. 971, p. 285; August 1957.Source Text
Keyword Text
Electronic navigational aid developed by International Marine Radio Co. to
overcome difficulties of aural-null types; output from each loop aerial is
connected respectively to channels of twin channel receiver; separate
amplification and frequency reduction of each loop takes place; final voltages
of 62 kc/sec are applied to 6 in. cathode ray tube to produce trace on screen;
gyro repeater scale may be added outside relative scale for reading true
bearings.  (Science or engineering abstract, trade journal, English






Instruction Book for Type LPA-70() Flush Loop AntennaTitle Text
AnonymousAuthor Text




The Type LPA-70() flush loop antenna is an automatic radio direction-finding
antenna designed for flush mounting on high speed aircraft.  The flush loop
antenna has anti-noise features that give an advantage over previous loop-type
ADF antennas by providing more dependable operation during periods of high
interference.  It has the structural advantage, from an aerodynamic
standpoint, that it can be mounted completely flush with the skin of the
aircraft.  (Author's abstract taken from general description, book, English






Instruction Book IV, Type LPA-70() Flush Loop AntennaTitle Text
AnonymousAuthor Text
Bendix Radio; August 1957.Source Text
Keyword Text
This paper described a crossed ferrite bar antenna operating in the simple
loop mode.  A cylindrical ferrite rotor is located at the center of the crossed
bars for azimuth scanning.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published







Eleuthera Cotar SystemTitle Text
AnonymousAuthor Text
Cubic Corporation, San Diego, California, Final Report; Contract AF
08(606)785, ASTIA No. AD-147 961; 9 August 1957.
Source Text
Keyword Text
Units of the Cotar system were designed, fabricated, and factory-tested.  The
equipment is designed to produce VHF angle measuring equipment capable
of supplying recorded cosine date describing the angular position of a VHF
signal source relative to a previously determined point on a system of
baselines.  Test equipment was also designed and fabricated.  Data are given
on the development of the following components; antennas, RF heads and
receivers, the double local oscillator assembly, 1000-c frequency standard,
servo control units, servo gear trains, power supplies, RF distribution system,
digital data-handling equipment, and analog coordinate converter.  A
discussion is also presented of field tests performed at the Kearny Mesa test
site.  The appendix contains a derivation of systematic errors.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Direction Finder System AN/TLQ-8 (XW-1)Title Text
AnonymousAuthor Text
Ramo-Wooldridge Corporation, Los Angeles, California, Report No. RW




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Dead Reckoning Navigator, Automatic, Radio CorrectedTitle Text
AnonymousAuthor Text
Lear, Incorporated, Santa Monica, California, Quarterly Progress Report No.




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Phase Distortion Due to Ground InhomogeneitiesTitle Text
Baur, K.Author Text
Nachr-Tech., vol. 10, pp. 385-389; August 1957.Source Text
Keyword Text
Formulas are derived for assessing the quality of the ground with regard to
fluctuations of conductivity and dielectric constants, thereby assisting in the
selection of a site suitable for D/F.  (Source of abstract unknown, trade







Investigations on the Large Rhombic Aerial at the Eschborn
Transatlantic Radio Station
Title Text
Kronjaeger, W., Mark, E., and Vogt, K.Author Text
Nachrichtentech. Z. (N.T.Z.), vol. 10, no. 8, pp. 382-384; August 1957.Source Text
Keyword Text
The angle of radiation of the standard aerial employed for the radio link with
North America changes from 36º to 10º in the frequency band 5 to 20 Mc/s
whereas the angle of propagation in the same band, changes from 18º to 7º
only.  The aerials described are intended to compensate for the difference
between the two angles which is particularly large at night frequencies (below
10 Mc/s); they are identical with those installed in 1954 by the British Post
Office and the American Telephone and Telegraph Company (A.T.T.).  Aerial
gains of about 15 dB in the band 5 to 7.5 Mc/s obtained at Eschborn agree
well with those recorded on aerial installations for the London -- New York
radio link.  (IRE or IEEE abstract, trade journal, German language/abstract,






Direction Finder Set AN/TRD 15(XE-1)Title Text
Richter, F.Author Text
Servo Corporation of America, New Hyde Park, New York, Quarterly Progress




The design of a quasi-Doppler direction finding system for the HF region of 1.5
to 20 Mc is influenced by many interlocking factors.  In the period covered by
this report, January 1, 1957 to June 30, 1957, these factors were investigated
both in the laboratory and in extensive field testing.  This work has resulted in
the establishment of both general design criteria for the quasi-Doppler system
and practical parameters for the AN/TRD-15.  The results of laboratory and
field tests are summarized in this report.  (Author's abstract, technical report
including miscellaneous government published material, English











Melpar, Incorporated, Falls Church, Virginia, Contract No. AF 33(038)21250,
ASTIA No. AD-153 114; 15 August 1957.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Latest Developments in Radio Navigation in AeronauticsTitle Text
Roessler, E.Author Text
Electrotech. Z., Edition B, vol. 9, pp. 335-339; 21 August 1957.Source Text
Keyword Text
Modern aids to navigation are described and attempts to develop more
universal systems are discussed.  Thirty-three references.  (Source of
abstract unknown, trade journal, German language/abstract, document not






Insulated Loop Antenna Immersed in a Conducting MediumTitle Text
Wait, J. R.Author Text
J. Res. National Bureau of Standards, vol. 59, pp. 133-137; August 1957.Source Text
Keyword Text
A solution is given for the fields of a circular loop in a conducting medium.
The loop is assumed to have a uniform current, and it is enclosed by a
spherical insulating cavity.  The impedance of the loop is also considered.  It
is shown that the power radiated from the loop varies approximately as the
reciprocal of the radius of the cavity for a specified loop current.  Furthermore,
if the cavity is electrically small, relative to the external medium, the radiation
field is not significantly affected by the presence of the cavity .  (Author's







Current Distribution on Vertical, Cylindrical ReflectorsTitle Text
Ziehm, G.Author Text
Frequenz, vol. 11, no. 8, pp. 233-243; August 1957.Source Text
Keyword Text
Analysis of special problems arising, especially on ships, when direction
finding antenna equipment is mounted on mast of length comparable to
quarter wave; computation of magnitude and distribution of vertical current for
useful frequency coverage; practical suggestions.  (Science or engineering







Directive Loop AntennasTitle Text
Adachi, S., and Mushiake, Y.Author Text




A short-circuited circular loop aerial of about one wavelength-circumference is
investigated as a new type of directive aerial.  A single loop, a folded loop and
a directive loop with a reflecting plane and a director are developed.  These
aerials have the maximum radiation of linearly polarized waves in the axial
direction of the loops.  Various characteristics, namely radiation pattern, gain,
and input impedance are investigated experimentally and theoretically based
on the fundamental studies presented in the preceding paper.  As a result,
directive loop aerials of these types are found to have practical applications
because of their respective advantages, such as high gain, wide-band
characteristics and mechanical compactness.  (Author's abstract, formal







Studies of Large Circular Loop AntennasTitle Text
Adachi, S., and Mushiake, Y.Author Text




Large circular loop aerials are theoretically and experimentally studied by the
following fundamental formulations which were presented in a previous paper
(Sci. Rep. Res. Inst. Tohoku Univ., Series B, vol. 9, no. 1; 1957).  Various
characteristics such as current distribution, input impedance, radiation
pattern, and power gain are calculated in the first order approximation.  Some
practicable experiments are performed and compared with theoretical results.
Considerable agreement is found between them.  The analogy between a
circular loop aerial and the usual transmission line in connection with current
distribution and equivalent characteristic impedance is discussed.  Input
impedance of a loaded loop aerial, image impedance and propagation
constant of a loop aerial when considered as a four-terminal network, and load
impedance for a traveling wave type loaded-loop aerial are also calculated and
discussed.  (Author's abstract, formal literature, English language/Japanese






Two Doppler NavigatorsTitle Text
AnonymousAuthor Text
Brit. Commun. Electronics, vol. 4, pp. 551-553; September 1957.Source Text
Keyword Text
Brief details of airborne equipments for use by military and commercial
aircraft.  (Source of abstract unknown, trade journal, English














Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Project Vanguard Report No. 21, Minitrack Report No. 2 - The Mark II
Minitrack System
Title Text
Easton, R. L.Author Text
NRL Report 5035, Department of Commerce 131330; September 1957.Source Text
Keyword Text
A Mark II Minitrack system, based on the interferometer principle in like
manner to the primary system, has been developed, and this will permit
amateur volunteer groups to spot and measure the track of the in-flight
satellite.  This document presents all the aspects of the design, construction,
and calibration of the Mark II system for the serious-minded amateur desiring
to carry out radio observations of the satellite.  (Science or engineering
abstract, technical report including miscellaneous government published
material, English language/USA abstract, document not available,






The Relation of Forward Scattering of Very High Frequency Radio waves
to Partial Reflection of Medium Frequency Waves at Vertical Incidence
Title Text
Gregory, J. B.Author Text
J. Geophys. Research, vol. 62, no. 3, pp. 383-388; September 1957.Source Text
Keyword Text
A comparison is made between published VHF forward-scatter data and
results of vertical-incidence investigations of the lower ionosphere, mainly at a
frequency of 1.75 Mc/s.  The received waves in each type of transmission are
shown to have many similar characteristics, such as temporal variations, and
to originate in the same height regions.  It is concluded that the two types of
transmission have a common origin.  (Author's abstract, formal literature,






On the Gain and Beamwidth of Directional AntennasTitle Text
Harrington, R. F.Author Text
Syracuse University Research Institute, Syracuse, New York, Contract AF
30(602)1640, ASTIA No. AD-131 386; September 1957.
Source Text
Keyword Text
The problem of gain relationship is formulated in a manner similar to that used
by L. J. Chu (J. Appl. Phys., p. 1163; December 1948).  Relationships are
derived for gain to antenna size and beam width vs side lobe level.  (Science
or engineering abstract, technical report including miscellaneous government







Unattended Electronic Ferret Reconnaissance Set AN/DLD-2(XA-1)Title Text
Klug, S. H., Koch, R. F., et al.Author Text
Airborne Instruments Laboratories, Incorporated, Mineola, New York, Interim




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






On the Bearing of Ionospheric Radio WavesTitle Text
Miya, K. M., Ishikawa, and Kanaya, S.Author Text




A new visual and recording type of direction finder was used to investigate the
fluctuations and remarkable lateral deviations of the bearings of incoming long-
distance hf signals.  The results obtained are shown in numerous graphs.
The fluctuation of bearing is found to be closely related to the mode of
propagation.  The lateral deviation characteristics under conditions of back
scattering, continental forward scattering, and antipodal propagation are
illustrated and discussed.  (Science or engineering abstract, formal literature,






Terminated Circular Loop AerialTitle Text
Rao, S. B.Author Text
Electronic Radio Engr., vol. 34, no. 9, pp. 347-350; September 1957.Source Text
Keyword Text
The radiation field at any point in space due to a terminated circular loop
aerial of any radius is derived for free space conditions, assuming an
unattenuated traveling wave along the loop.  The theoretical relative field
intensity pattern in the plane of the loop has been verified experimentally for
cases where the circumference of the loop is less than a wavelength.  (IRE or







Sferics Locating System AN/RMS-3(V)Title Text
Steelman, K. C., and Stone, W. G.Author Text
Army Signal Engineering Labs., Fort Monmouth, New Jersey, Engineering
Report No. E-1215, ASTIA No. AD-145 861; 18 September 1957.
Source Text
Keyword Text
Sferics Locating System AN/FMS-3(V) consists of three or more outlying
stations, arranged on baselines of 500 to 1500 miles, and a central plotting
station.  Each of the outlying stations in the network receives the sferics
signals and resolves the azimuth angle of arrival.  The stations, with the aid of
a scanner unit, convert this azimuth data to a linear time period.  This period
of time is proportional to the azimuth angle.  This method of representation
lends itself to presently well-developed means of conversion to a code for
transmitting purposes.  The code modulates a low frequency carrier which is
transmitted over an ordinary telephone line or a radio link using modified code,
to a central station.  The transmitting equipment is capable of handling
azimuth data at the rate of 100 components per second.  At the central
plotting station the code azimuth data from each outlying station is decoded
and restored to a time lapse pulse.  An automatic plotter computes the
azimuth angle from each decoded azimuth data and plots the bearing lines, or
their intersections, on a 12-inch cathode ray tube.  With the aid of an overlay
map, the center of rotation of each bearing line is preadjusted to correspond
to the geographical location of its originating station.  The intersection of
these lines is the origin of the storm area.  (Author's abstract, technical report
including miscellaneous government published material, English










Frequenz, vol. 11, no. 9, pp. 287-294; September 1957.Source Text
Keyword Text
In modern practice the cables between the direction-finder aerial and the
receiver are well screened and balanced with respect to earth.  When these
cables, in a two-channel installation (Watson-Watt or Bellini-Tosi system),
differ electrically in length by an amount comparable with λ/4 of the operating
frequency, there will be variations in the apparent bearing and blurring of
signal minima will take place.  The results show that, over a large frequency
band, good bearing accuracy is achieved when the system is matched (vswr
< 2:1) and the electrical length of cables held with ∆β1<0.04 (in the usual
notation).  (IRE or IEEE abstract, trade journal, German language/abstract,






Preproduction Evaluation of AN/SRD-7 Field Change Kit No. 1
Manufactured by Stewart Warner Electronics, Chicago, Illinois
Title Text
AnonymousAuthor Text
Material Laboratory, New York Naval Shipyard, Final Technical Report No. 24;
October 1957.  See also ASTIA No. AD-156 660.
Source Text
Keyword Text
The field change kit was evaluated to determine conformance with Spec
SHIPS-F-2345 and applicable requirements for type I, class A field change
kits in general Spec MIL-F-17655A (SHIPS).  The AN/SRD-7 model is a
shipboard equipment covering the 250-kc to 32-mc frequency range.  It
combines D/F and panoramic frequency scanning into a single equipment.
The principal components are a power transformer, relay, a 4 pole double
throw toggle switch, and an indicator lamp.  Results of the evaluation show
that the AN/SRD-7 field change kit no. 1 failed to meet 3 specification
requirements of Spec MIL-F-17655A (SHIPS).  (Science or engineering
abstract, technical report including miscellaneous government published







Handbook of Instructions for Direction Finder Set AN/ARD-10(XY-1)Title Text
AnonymousAuthor Text
Farnsworth Electronics Company, Fort Wayne, Indiana, Volume I, Contract
No. AF 33(600)25523, ASTIA No. AD-147 291; 29 October 1957.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Electronic Scanning with FerritesTitle Text
Aulock, Wilhelm vonAuthor Text
Abstracts of the Seventh Annual Symposium on the  USAF Antenna
Research and Development Program, Robert Allerton Park, University  of
Illinois, Monticello, Illinois, DDC No. AD 138 500, 21-25 October 1957.
Source Text
Keyword Text
In 1954, the Aerial Reconnaissance Laboratory at the Wright Field Air
Development Center asked Western Electric Company to study techniques
for electrical scanning and stabilizing antennas, with emphasis on scanning
with ferrites.  Bell Telephone Laboratories started work on the project in 1955,
progress was reported at the fifth USAF Antenna Symposium in 1955 and at
the Georgia Tech-Scel Symposium on scanning antennas in 1956.  Today it
is possible to design electronic scanning antennas employing ferrite phase
shifters for various applications and with various design parameters.  In this
paper, the term "electrical scanning" is used for the well-known method of
scanning by phase shift.  By introducing a progressive phase delay into the
wave front radiated from a linear array, the orientation of this wave front may
be changed; in other words, the radar beam may be scanned.  If all radiating
elements are in phase, the beam will be directed normal to the array.  Two
principal array configurations are being used; the end-fed array which is
generally a waveguide with slots or dipoles as radiating elements, and a
terminating load.  Here the total radiated power appears at the array input,
hence the phase-shifting elements near the input must have high power
ratings.  The parallel-fed array has the advantage of power division, and has
better broadbanding possibilities than the end-fed array.  Here the scan angle
is usually limited to the beamwidth of a single radiator, and individual phase
shifters are required in each feeding guide.  The necessary phase shift
increases linearly for each consecutive radiator.  This presents a
synchronizing problem which can be overcome by scanning in steps of one
beamwidth or less rather than continuously.  (Abstract source unknown,






An Application of the Principle of Least Squares in Automatic Radio
Direction Finding
Title Text
Bailey, A. D.Author Text




Simple automatic bearing read-out devices that have been constructed to
replace the human observer function in automatic bearing indicator or spinning
goniometer type radio direction finders perform satisfactorily under near ideal
cw propagation conditions.  However, if the arriving radio signal is coded or
otherwise interrupted, subject to wave interference effects due to multi-mode
propagation, or to any one of the several types of noise interference, the
simple bearing read-out system fails because of the many ambiguities that
arise.  A theoretical and experimental study of the application of one
correlation technique - principle of least squares - to the problem of fitting an
ideal indicated bearing pattern to the distorted and/or fragmentary bearing
pattern that is actually observed under the above conditions is given.  The
fitting is done electrically.  The procedure has considerably broader
application than in the particular instance under study.  It would apply to
many instances of replacement of a human observer by an automatic device
wherein the desired operation is that of fitting a distorted periodic function to
its parent function.  (IRE or IEEE abstract, formal literature, English






Some Observations on Scattering by Turbulent InhomogeneitiesTitle Text
Balser, M.Author Text
IRE Trans., vol. AP-5, no. 4, pp. 383-390; October 1957.Source Text
Keyword Text
Several topics in the theory of radiowave scattering by dielectric
inhomogeneities due to turbulence are discussed.  A corrected derivation of
the scattering formula is presented (which does not change the result), using
the proper dyadic Green's function and examining the terms in the wave
equation caused by the non-vanishing divergence of the scattered field.  The
statistics (distribution and correlation functions) of the received signal are
considered.  In particular, the significance of the space correlation function in
testing some theoretical results is questioned.  It is suggested that the
frequency dependence of the time correlation function may give more
information about the nature of the turbulence.  (Author's abstract, formal







Frequency Spectra for Pulse Type WaveformsTitle Text
Brenner, E.Author Text
Electronic Design, p. 28; 1 October 1957.Source Text
Keyword Text
When aperiodic pulses are impressed on a linear network, Fourier methods
can be used provided the continuous rather than the line spectrum analysis is
employed.  Although the integral relationship which defines such continuous
spectra is generally quite complicated, the analysis of a single rectangular
pulse yields a wealth of information about the design of pulse type systems.
A single, nonrecurrent pulse cannot be resolved into a Fourier series.  Also,
when pulses in a sequence have a slow repetition rate compared to the
duration of each pulse, the use of Fourier series is not convenient.  This is
because the problem encountered in response calculations is essentially that
of a "repeated transient."  The transient associated with one pulse may have
"died out" by the time the next pulse occurs.  The design of circuits which are
to be excited in this manner should, therefore, accommodate a single pulse
or a train of pulses which is finite and non-periodic.  Frequency response (i.e.,
"steady state") methods can be used for this purpose if the continuous
spectrum rather than if the Fourier series is used.  (Author's abstract, trade






An Investigation of the Feasibility of Obtaining A Constant Bandwidth
Luneberg Lens
Title Text
De Size, L. K.Author Text
Abstracts of the Seventh Annual Symposium on the USAF Antenna
Research and Development Program, Robert Allerton Park, University of
Illinois, Monticello, Illinois, DDC No. AD 138 500, 21-25 October 1957.
Source Text
Keyword Text
During the past few years, considerable work has been accomplished on
multidirectional, non-mechanical scanning antennas for direction-finding
applications.  This type of antenna is characterized by a number of beams,
usually pencil beams, covering an angular region of the azimuth plane.  The
direction of arrival of a received signal is usually determined by comparing the
amplitude of the received signal on two or more of the beams.  The work in
this field has been progressing along the following two plans of attack:  (1)
Using several identical antennas, and (2) using a single antenna with a
multiplicity of feeds.  The obvious advantage of the second attack is that the
use of a single aperture substantially reduces the volume.  This fact becomes
increasingly important in the case of very narrow beamwidths at low
frequencies where the aperture becomes very large.  The investigation that
has been described indicates that it is theoretically possible to modify a
Luneberg lens to produce spherical phase fronts and thus use this deviation
from a plane phase front in conjunction with a controlled amplitude distribution
to obtain an antenna that has a half-power beamwidth variation of less than
±10 percent over a wide frequency range.  Experimental verification of the
phase fronts is being made by building a modified two-dimensional Luneberg
lens and measuring the phase across the aperture.  It is expected that a
spherical modified Luneberg lens will be built and the results of the computed
patterns verified by measurement.  (Abstract source unknown, technical






Influence of Large Irregularities of the F2 Layer on the Reflection
Coefficient of Radio Waves
Title Text
Drachev, L. A., and Berezin, Yu, V.Author Text
Radiotekhnika i Elek tronika, vol. 2, no. 10, pp. 1234-1239; October 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade










American Meteorological Society, Boston, Massachusetts, Contract No. AF
19(604)1936, ASTIA No. AD-161 719; October 1957.
Source Text
Keyword Text
The equisignal zone method of determining the moment of passage of a
satellite across the meridional plane was verified in the field.  Major equipment
used consisted of an ultra shortwave receiver, an oscillograph (EO-7), a tape
recorder (MAG-8), antennas, and a direction-finding attachment.  A
transmitter for imitating satellite signals was installed in an airplane and flown
in the region of the observation point.  As the plane approached the
observation point, the signal levels of the 2 antennas became less noticeable.
 When the plane passed through the equisignal zone the signal level
difference completely disappeared.  (Science or engineering abstract,
technical report including miscellaneous government published material,






A Wide-Aperture HF Direction-Finder.Title Text
Gleason, Raymond F. and Greene, Robert M.Author Text
Memorandum Report:  Report NRL-MR-746, 93 pages; October, 1957.  Naval
Research Lab., Washington, DC.
Source Text
direction finding, high frequency, antennas,
polarization, antenna radiation patterns,  antenna
apertures, German equipment, Wullenweber antennas,
NTISDODXD
Keyword Text
The requirement has arisen for the development of facilities in the high-
frequency  region which will permit simultaneous message interception and
instantaneous direction  finding with a common antenna array. Preliminary
study indicates that the most  promising technique to meet these
requirements would be a circularly disposed antenna  array such as a
Wullenweber system having a wide aperture, provided such a system  could
be designed and constructed with reasonable economy. The use of a wide
aperture  system should considerably reduce electrical interference and both
site and wave  interference errors. Preliminary studies of the system have
been made using a circular  array of vertical half-rhombic antennas. The
resulting beam of the phased array  exhibited variations in indicated bearings
attributed to polarization changes and reduced  its effectiveness in direction







A Versatile Multi-port Biconical AntennaTitle Text
Honey, R. C. and Jones, E. M. T.Author Text
Proc. I.R.E., vol. 45, no. 9, pp. 1374-83, October 1957.Source Text
Keyword Text
This paper describes a Multi-port, biconical antenna that can be used as a
wide-band direction finder or multiplexer.  When the antenna is used for
reception, incident plane waves excite in the feeding coaxial line both the
TEM mode and the orthogonal TE11 mode whose azimuthal orientation
depends on the direction of arrival of the signal.  Directional information can
be obtained by measuring the sum of these two modes at four fixed detectors
arranged at 90-degree intervals around the coaxial lines.  Alternatively, the
linearly-polarized TE11 mode can be resolved, with appropriate circuitry, into
right- and left-hand circularly-polarized TE11 modes.  Then directional
information can be obtained by measuring the phase difference between either
of the circularly-polarized modes and the TEM mode.  This latter form of
direction finder is well suited to multiplexing applications, because each of its
three ports is well isolated from the others.  Furthermore, this antenna has
the unique property that a signal fed into any of these port will cause the
antenna to radiate omnidirectionally in azimuth.  A waveguide version of this
antenna has been built and tested and found to operate well over the
frequency range of 8.2 to 12.4 kmc.  (Authors' abstract, formal literature,






Annular Slot Direction-Finding AntennaTitle Text
Hougardy, H. H., and Yaru, N.Author Text
Hughes Aircraft Company, Culver City, California, Scientific Report No. 16,
Contract No. AF 19(604)1317, ASTIA No. AD-133 782; 1 October 1957.
Source Text
Keyword Text
The radiation characteristics were determined for a flush-mounted, cardioid-
pattern, D/F antenna.  By using the general equations for a far field of an
annular slot in an infinite and perfectly conducting ground plane, expressions
are derived for the radiation field of an antenna consisting of a single annular
slot fed with a cylindrical waveguide excited with 2 orthogonal TE11 modes and
the TEM mode.  The antenna structure and the method of exciting the desired
modes are described.  The annular slot antenna is suitable for use as a flush-
mounted D/F antenna.  The radiation pattern is essentially a cardioid with a
minimum 22 db below adjacent maxima, and can be rotated by continuously
varying the phase between the TE11 and the TEM feed lines.  A moderate
frequency range is considered possible without severe deterioration of the
pattern since the slot is nearly resonant at the design frequency.  The effect
of the cross-polarization component on the 3-dimensional pattern is
considered, and theoretical and experimental patterns are included for
comparison.  See also AD-110 291, AD-133 733.  (Science or engineering
abstract, technical report including miscellaneous government published






Unattended Electronic Ferret Reconnaissance System AN/DLD-1(XA-1)Title Text
Kearney, J. W.Author Text
Airborne Instruments Laboratories, Incorporated, Mineola, New York,




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Behavior of Two Concentric Rhombic AerialsTitle Text
Kronjager, W., and Vogt, K.Author Text
Nachrtech. Z., vol. 10, pp. 494-496; October 1957.Source Text
Keyword Text
Measurements of coupling factor, matching, and gain of two rhombics, one of
which is placed inside the other, show that the influence of the loaded outer
antenna on the inner is negligible.  The installation discussed is used for
reception in a 4:1 range of frequencies, each antenna covering a range of 2:1.
(Science or engineering abstract, trade journal, German language/abstract,






Statistical Properties of an Isotropic Random SurfaceTitle Text
Longuet-higgisn, M. S.Author Text
Phil. Trans. Roy. Soc., Series A., vol. 250, pp. 157-174; October 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






A Study of Automatic Signal Selection for Airborne Direction FindersTitle Text
Stalder, J. J.Author Text
New York University College of Engineering, New York, Final Report, Contract
DA 36-039-sc-72806, ASTIA No. AD-154 927; 14 October 1957.
Source Text
Keyword Text
A human factor's investigation was made to determine the psychophysical
actions employed in taking aural-null type direction finding bearings in the
presence of interference.  A human operator's ability to obtain more accurate
bearings than a conventional ADF, in the presence of interference, was found
to be due - at least partly - to his ability to act as a narrow band pass filter
and his ability to achieve time filtering on the basis of integration and
correlation techniques.  An engineering investigation led to development and
preliminary evaluation of an automatic direction finder expected to exhibit the
advantages of aural-null operation in the presence of interference.  Analysis
indicated that the use of coherent direction methods to derive a loop antenna
control signal, from transmitted identifying modulation, would permit accurate
automatic bearing determinations in the presence of interference.  A
preliminary system, based upon synchrodyne detection of identifying
amplitude modulation, was developed.  Comparison showed that this system
was superior to the conventional ADF with regard to bearing accuracy in the
presence of interference at and near carrier frequency.  It is anticipated that
an optimized coherent or quasi coherent ADF system, operating on
identifiable modulation, will provide adequate bearing accuracy when
atmospheric interference, causing appreciable bearing error with the
conventional ADF occurs.  See also AD-149 175.  (Author's abstract,
technical report including miscellaneous government published material,






Test Coupling Antennas for Alignment of UPD-501 SystemTitle Text
Steele, K. A.Author Text
Radio and Electrical Engineering Division, National Research Council of
Canada, Report No. ERB-449, ASTIA No. AD-152 680; October 1957.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction-Finder Radio, Shipboard, Siting and Design, Study and
Development
Title Text
Travers, D. N., Moore, J. D., et al.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Report, Contract
No. 64585, ASTIA No. AD-201 632L; 26 October 1957.
Source Text
Keyword Text
The calibration of the AN/SRD-7 HF/DF on board the U.S.S. PETERSON by
automatic methods is described in detail.  The calibration curves are
reproduced and sample photographs of the actual patterns observed during
calibration are included.  The successful results of the calibration are
compared to certain marginal conditions under which it was performed and
under which it is assumed previous manual calibrations have also been
performed.  The calibration by substitution equipment is described in its
current breadboard form.  Its performance in recent tests is described and the
date of a planned demonstration is given.  The status of the spaced loop
antenna and the three loop antenna is reviewed, with recent progress
described in detail.  Difficulties are described which were encountered in
eliminating some of the extraneous causes of pattern distortion.  A
successful new test setup to reduce causes of pattern distortion.  A
successful new test setup to reduce direct pickup is described.  The manner
in which measured antenna patterns are harmonically analyzed to determine
distortion causes is explained in detail with specific reference to data taken
with the small spaced loop now under test.  Conclusions drawn from these
analyses are given.  The development of a printed circuit RF coupling
transformer with high symmetry factor is reported.  Nonrotating models have
been produced with symmetry factors above 100,000 at certain frequencies.
It is now reasonably certain that a balanced transformer can be produced with
a symmetry factor of 1000 or more to 32 mc.  The need for high symmetry
factor is reviewed.  Tests underway at this time to determine existing
symmetry factors in the AN/SRD-7 are incomplete but sufficiently advanced
to indicate that, with regard to this characteristic, the AN/SRD-7 is poor.  The
work toward the development of a three-loop antenna mixing circuit is
reviewed and recent progress with methods directly applicable to the AN/SRD-
7 is covered.  An AN/SRD-7 equipment has been modified to operate with two
rotating HF coupling transformers, the second installed in place of the original
low frequency winding in the same transformer assembly.  This modified
system has been demonstrated with a three-loop antenna in an inductive field
produced in a screen room.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA
Abstract Text





A Flush Mounting, Broadband, Direction Finding  Antenna for High
Performance Aircraft
Title Text
Valkenberg, E. P.Author Text
Abstracts of the Seventh Annual Symposium on the USAF Antenna
Research and Development Program, Robert Allerton Park, University of
Illinois, Monticello, Illinois, DDC No. AD 138 500, 21-25 October 1957.
Source Text
Keyword Text
The ARD-9 and ARD-10 direction finding systems are passive devices used
by high performance aircraft for homing on radar installations operating in the
frequency range 1,000 to 10,000 mc.  The ARD-10 system approaches this
homing problem by comparing the response of two identical antenna pairs,
one pair installed in each of two orthogonal reference planes.  These reference
planes are oriented at 45 degrees to the roll and pitch axes of the aircraft and
contain the longitudinal-horizontal axis of the aircraft at their intersection.
Tilting the reference planes 45 degrees allows linear antennas to respond to
horizontal and vertical polarizations.  (Abstract source unknown, technical






Surface-Wave Luneberg Lens AntennaTitle Text
Walter, C. H.Author Text
Abstracts of the Seventh Annual Symposium on the USAF Antenna
Research and Development Program, Robert Allerton Park, University of
Illinois, Monticello, Illinois, DDC No. AD 138 500, 21-25 October 1957.
Source Text
Keyword Text
Basic theoretical work by Luneberg on the  optics in a medium of variable
index of refraction resulted in a type of lens that has many applications in
microwave antennas.  Luneberg showed that if a dielectric sphere of unit
radius has a given index of refraction, then a plane wave incident on the
sphere would focus at a point  on the surface of the sphere diametrically
opposite from the incident plane wave.  Another basic study that has been
applied to microwave antennas recently is that of surface wave propagation.
An electromagnetic surface wave can be defined as an electromagnetic wave
that propagates along an interface between two media. A good summary and
extensive bibliography on surface waves have been presented by Zucker.  It is
the purpose of this paper to show that a surface-wave structure can be made
to perform as a Luneberg lens.  In particular, it will be shown that a circular
dielectric sheet on a ground plane can be made to perform as a Luneberg
lens in the plane of the sheet and at the same time perform as an endfire
antenna in the orthogonal plane.  (Abstract source unknown, technical report






A Phase Shift Direction Finding TechniqueTitle Text
Watson, T. E. and Friesser, J.Author Text
Abstracts of the Seventh Annual Symposium on the USAF Antenna
Research and Development Program, Robert Allerton Park, University of
Illinois, Monticello, Illinois, DDC No. AD 138 500, 21-25 October 1957.
Source Text
Keyword Text
In July 1953, the Martin Company, in compliance with basic contract AF
33(600)-21703, began system philosophy and configuration studies to: (1)
Advance the state of the electronic reconnaissance art in providing an
airborne system capable of more effectively accomplishing complete signal
analysis of all received electronic signals consistent with the rapid advances
in the variety and complexity of such signals; (2) Engineer the electronic
reconnaissance system design of high performance aircraft.  After nearly two
and one-half years of effort, a system evolved, designated as "Electronic
Reconnaissance System for High Performance Aircraft"--AN/ALD-1 (XA-1),
which realized the above objectives.  Composed of completely integrated sub-
channels covering the frequency bands of 60-120, 240-480, and 2,000-4,000
MC, the system was capable of automatically searching for and recording
significant data from all radar signals.  Significant data included information on
pulse width, pulse repetition frequency, radio frequency, and direction (relative
to the aircraft) of the emitters.  It is the object of this paper to describe, in
detail, the technique used in the AN/ALD-1 (XA-1) system for the direction
finding (DF) function.  (Abstract source unknown, technical report presented






Some Direction Finding Observations of Sputnik ITitle Text
AnonymousAuthor Text
Standard Radio Engineering Society of England, November 1957.Source Text
Keyword Text
(Abstract not available, Written for purposes of this publication by Southwest







Airborne Electronic (Ferret) Reconnaissance SystemTitle Text
Barthel, D., Bates, J. K., et al.Author Text
Federal Telecommunication Laboratories, Nutley, New Jersey, Interim Report,
Contract AF 33(600)-27521, ASTIA No. AD-148 308; November 1957.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Use of Surface Weather Observations to Predict the Total
Atmospheric Bending of Radio Waves at Small Elevation Angles
Title Text
Bean, B. R., and Cahoon, B. A.Author Text
Proc. IRE, vol. 45, no. 11; November 1957.Source Text
Keyword Text
Recent investigations of the atmospheric bending of radio rays have been
based upon either a smoothed long term average refractive index profile or
refractive index profiles derived from "mandatory" standard pressure level data
from radiosonde observations neither of which includes the effects of
commonly observed marked departures of the actual refractive index profile
form the smoothed profiles so obtained.  It is the purpose of the present study
to evaluate any possible effects of these departures by use of the radiosonde
"significant" level data.  Even with allowance for these departures from a
smooth profile, it will be shown that the surface value of the refractivity alone
may be used to predict the total bending with useful accuracy even for
elevation angles of arrival or departure, θo, as small as 10 milliradians.  The
analysis was extended to θo - 0 by substitution of profiles with strong ground
based refractive layers for the ducting profile since it was found that the rays
were trapped at θo < 8.8 milliradians.  (Author's abstract, formal literature,






Interferometry of the Intensity Fluctuations in Light. I. Basic Theory: The
Correlation Between Photons in Coherent Beams of Radiation
Title Text
Brown, R. HanburyAuthor Text
Roy. Soc. Proc., series A, vol. 242, no. 1230, pp. 300-324, 5 November 1957.Source Text
Keyword Text
It is shown by a quantum-mechanical treatment that the emission times of
photo electrons at different points illuminated by a plane wave of light are
partially correlated, and identical results are obtained by a classical theory in
which the photo cathode is regarded as a square-law detector of suitable
conversion efficiency.  It is argued that the phenomenon exemplifies the wave
rather than the particle aspect of light and that it may most easily be
interpreted as a correlation between the intensity fluctuations at different
points on a wavefront which arise because of interference between different
frequency components of the light.  From the point of view of the corpuscular
picture, the interpretation is much less straight-forward, but it is shown that
the correlation is directly related to the so-called bunching of photons which
arises because light quanta are mutually indistinguishable and obey Bose-
Einstein statistics.  However, it is stressed that the use of the photon concept
before the light energy is actually detected is highly misleading since, in an
interference experiment, the electromagnetic field behaves in a manner which
cannot be explained in terms of classical particles.  The quantitative
predictions of the theory have been confirmed by laboratory experiments and
the phenomenon has been used, in an interferometer, to measure the
apparent angular diameter of Sirius; these results, together with further
applications to astronomy, will be discussed in detail in later papers.  It is
shown that the classical and quantum treatments give identical results when
applied to find the fluctuations in the photo-emission current produced by a
single light beam, and the connection between these fluctuations and the
correlation between photons in coherent beams is pointed out.  The results
given here are in full agreement with those obtained by Kahn from an analysis
based on quantum statistics; however, they differ from those derived on
thermodynamical grounds by Fellgett and by Clark Jones and the reasons for
this discrepancy are discussed.  (Abstract source unknown, formal literature,






Investigations in the USSR on Radio-Wave Propagation over the Earth's
Surface
Title Text
Dolukhanov, M. P.Author Text
Radiotekhnika i Elek tronika, vol. 2, no. 11, pp. 1344-1359; November 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade
journal, Russian language/abstract, document not available, study.  A






A Survey of Ground Conductivity and Dielectric Constant in Norway
Within the Frequency Range 0.2-10 Mc/s
Title Text
Eliassen, K. E.Author Text
Geofysiske Publikasjoner, vol. XIX, no. 11, November 1957.Source Text
Keyword Text
Measurements of ground conductivity σ and dielectric constant ε were carried
out a number of different sites in Southern Norway during the first eight
months of 1955.  The wave tilt method was employed for frequencies between
0.2 and 12 Mc/s.  The analysis has been based upon K. A. Norton's
expression for wave tilt in the radiation field of a vertical electric dipole on a
plane, homogeneous earth.  As shown by Grosskopf and Wait, these effective
constants will, for a horizontally stratified ground, depend upon both the
specific σ and ε values of each layer and the ratio of wave length to layer
thickness, the depth of penetration being taken into consideration.
Nevertheless, these effective ground constants may be applied to every kind
of ground wave calculations within a limited frequency range.  Wet bogs and
clays in formerly submarine areas show very high effective conductivity, σ > 10-
2mho/m.  On the contrary granites and gneisses, which are very common in
Norway, as well as sand and gravel in glacier and river deposits, are all very
poor conductors.  Values of σ below 10-1mho/m were frequently observed.
Effective dielectric constants are ordinarily between 30 and 50 for the first
group, but around 10 for the last.  Negative values of εeff are common in areas
with a surface layer of sand upon clay of much conductivity.  Some special
investigations were performed in order to study the effect of ice upon fresh
water, seasonal variations of effective σ and ε in a clay area at Kjeller, and the
possibility of directional attenuation over an anisotropic ground at Bamble.







The Polarization Direction-FinderTitle Text
Grosskopf, J., and Vogt, K.Author Text
Nachrtech. Z., vol. 10, pp. 572-579; November 1957.Source Text
Keyword Text
Report on experimental investigations made in 1944 on behalf of the German
navy on SWDF system with a combined dipole and loop antenna.  Three
different arrangements are considered:  (a) vertical loop with vertical dipole, (b)
horizontal loop with horizontal dipole, and   vertical loop with horizontal dipole.
 The theory of operation of the system is detailed and diagrams of phase and
amplitude difference as a function of azimuth angle are given for various types
of polarization.  A combination of arrangements (a) and (b) is the most
generally useful.  Interference due to the incidence of two waves is also
considered.  The polarization type of direction finder can provide results as
accurate as those obtained by the Adcock system with the additional
advantages of a much more compact antenna arrangement.  (Source of







A New Receiver for the Australian D.M.E. BeaconTitle Text
Johnson, B. R.Author Text
Proc. IRE, Aust., vol. 18, pp. 423-430; November 1957.Source Text
Keyword Text
The receiver described operates at 206 mc, has a triggering sensitivity of 3λV
and echo suppression by instantaneous AGC.  Performance figures and the
results of field trials are given.  (Science or engineering abstract, formal







The Maintenance of Fractional Degree Phasing between Two Separate
AC Voltages or Rotating Shafts
Title Text
Johnson, S. F.Author Text
NRL Report 5043; November 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Research in the USSR on Radiowave Propagation in the IonosphereTitle Text
Kazantsev, A. N.Author Text
Radiotekhnika i Elek tronika, vol. 2, no. 11, pp. 1360-1375; November 1957.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade
journal, Russian language/abstract, document not available, study and






Electromagnetic Wave Fields near the Earth's SurfaceTitle Text
Mingins, C. R.Author Text
Proc. IRE, vol. 25, no. 11, pp. 1419-1456; November 1957.Source Text
Keyword Text
It is shown that in the case of frequencies where the ground wave is of
importance any indirect waves can be investigated by keeping within the
"skywave furrow" of the directional pattern of a loop receptor.  Observations
indicate multiple downcoming waves in the daytime, with marked changes
occurring toward sunset.  Conditions during the day are as a rule steady and
sometimes resume their steadiness after the sunset fluctuation period.
During steady conditions observations were made of the field in the
neighborhood of various systems involving boundaries between media of
different conductivities, such as horizontal and vertical conductors near the
earth's surface and the gorges which characterize the terrain in and about
Ithaca.  The results are interpreted on the basis of a steady field upon which
is superimposed a perturbation field due to a conductor or anticonductor of
conductivity ±∆σ.  Several ways in which the wave plurality may be accounted
for are discussed.  (Author's abstract, formal literature, English language/USA







Rhombic Aerials - Design Charts for High FrequenciesTitle Text
Norman, F. J., and Ward, J. F.Author Text
Electronic and Radio Engineer, vol. 34, no. 11, pp. 398-403; November 1957.Source Text
Keyword Text
The design of aperiodic rhombic antennas is examined and a method derived
whereby a set of charts of open scale yields all the antenna parameters of
practical significance for high-frequency operation.  The angle of fire and the
gain with respect to a dipole in free space are displayed for an adequate
range of antenna side lengths and included angles.  Corrections are given for
the height above ground and a simple method to find the shape of the main
lobe is suggested.  (Author's abstract, trade journal, English






Back-Scatter Sounding: An Aid to Radio Propagation StudiesTitle Text
Wilkins, A. F. and Shearman, E. D. R.Author Text
Jour. Brit. I.R.E., vol. 17, no. 11, pp. 601-16, November 1957.Source Text
Keyword Text
An historical account is given of investigations of back-scatter and the
evidence indicating the ground as the source is discussed.  By means of the
radar equation, the echo intensity is calculated, and the effects of layer
curvature and  thickness are indicated.  The marked seasonal variations in the
echo patterns observed at Slough are discussed.  Back-scattering after two or
more ionospheric reflections is also considered, while very long distance
scattering, sometimes with no intermediate ground reflection, is reported.
Tests are described which show that, although good accuracy in skip
distance measurement is possible, errors may be high if aerials with a large
beamwidth are used.  The utility of the rotating-aerial back-scatter sounder
with plan position indicator for study of propagation over a wide area is
stressed and some samples of records obtained with such an instrument are











Trans. IRE, vol. ANE-4, no. 3; September-December 1957.Source Text
Keyword Text
Miscellaneous papers on aeronautical navigation and navigational equipment
by various authors.  (Written for this publication by Southwest Research,







Direction Finder System AN/TLQ-8(XW-1)Title Text
AnonymousAuthor Text
Ramo-Wooldridge Corporation, Los Angeles, California, Interim Report,
Contract No. AF 30(602)1687, ASTIA No. AD-148 610; 20 December 1957.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Research on Antennas for Aircraft and MissilesTitle Text
AnonymousAuthor Text
Antenna Laboratory, Ohio State University, Research Foundation, Columbus,




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Modification Kit MK-383()/TRD for Direction Finder Group OA-1034 (XE-1)Title Text
Fink C., and Buehler, G. V., et al.Author Text
Litton Industries, College Park, Maryland, Quarterly Report No. 1, Contract
DA 36-093-sc-74901, ASTIA No. AD-208 430; 12 December 1957.
Source Text
Keyword Text
An array system for direction finding purposes, consisting of four dipoles
located in the horizontal plane has been completed.  The system covers a
frequency band of 550-1100 mc (Band "C").  The proper phasing of the array
elements is accomplished by means of four 3 db directional couplers for the
switched lobe, with a 4:1 matching network (Tchebischeff taper) for the single
lobe mode of operation.  The crossover level in the switched lobe mode of
operation falls between 3 and 6 db below the individual beam maxima.  The
measured pointing accuracy for switched as well as for single lobe operation
is within plus or minus one degree.  To meet the requirements the directional
couplers used in the direction finding system are designed so as not to
exceed plus or minus .75 db from 3 db coupling and the directivity is greater
than 25 db over the prescribed band.  For single lobe operation where the
array elements are equally phased by means of a 4:1 power divider (power
split) an SWR of 1.5:1 was achieved.  See also AD-206 478.  (Author's
abstract, technical report including miscellaneous government published







Unattended Electronic Ferret Reconnaissance Set AN/DLD-2 (XA-1)Title Text
Klug, S. H., Kock, R. F., et al.Author Text
Airborne Instruments Laboratories, Incorporated, Mineola, New York, Interim




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Azimuth Distribution of Sferics Received at Dourbes on Kilometer WavesTitle Text
Maenhout, A.Author Text




Not available.  (Written for this publication by Southwest Research, formal






Russian Earth Satellite 1957 Alpha Radio and Radar Data and
Preliminary Analysis of Satellite Orbit Prediction Techniques
Title Text
Rorden, Louis H. and Jaye, Walter E.Author Text
Stanford Research Institute, Menlo Park, California, December 1957.Source Text
Keyword Text
With the announcement of the successful launching of the Russian earth
satellite on October 4, 1957, it appeared urgent to obtain all possible
scientific information which could be learned from the satellite's flight.  As a
result, hastily organized observing programs were placed into operation in
many parts of the United States.  Spontaneity of action seems to have been
the keynote, and the enthusiasm for the job to be done has seldom been
matched in scientific research efforts.  Although progress was hampered by
lack of preparation for radio studies at the frequencies employed in the
satellite, it now appears that much information of scientific value will be
learned from the flight of this first earth satellite.  Stanford Research Institute
(SRI) is but one among many research groups which have participated in this
work.  This report contains the results of radio and radar measurements, and
their preliminary analysis, which were made by SRI on the first Russian earth
satellite, 1957 α-1 and α-2.  Chapter II of the report is a presentation of the
measuring techniques.  Chapter III is a discussion of the estimate of accuracy
of these measurements.  Chapter IV describes the equations used and the
results of preliminary data analysis.  Chapter V is devoted to an analysis of
the accuracy of the equations describing the satellite's orbit.  A discussion of
the results and conclusions is contained in Chapter VI.  Three appendices are
also included.  Appendix A contains the plotted Doppler frequency data.
Appendix B consists of the plotted direction finder data.  A summary of the
radar sightings of 1957 α-1 and α-2 are included in Appendix C.  The original
digital Doppler data and copies of all magnetic tape recordings of the 200 and
40 Mc signals made by SRI are also available.  The report has been prepared
at minimum cost.  Therefore, editing, presentation, and reproduction do not
meet SRI standards.  Detailed analysis of the 20 and 40 Mc data and the
radar sightings data is being carried out for the purpose of obtaining
ionospheric propagation information, and will be available in the near future.
Information similar to that contained in this report is being assembled on
satellite 1957 β.  (Abstract taken from authors' introduction, technical report,






Project Vanguard Report No. 23, Receiver SystemTitle Text
Simas, V. R., and Bartholomew, C. A.Author Text




This report describes, with schematics, the five units comprising a single rf
channel, i.e ., a pair of front ends, a signal adder, a combined IF amplifier, a
special local oscillator, and a calibration source.  (Science or engineering
abstract, technical report including miscellaneous government published
material, English language/USA abstract, document not available,






Excitation of Surface Waves on Conducting, Stratified, Dielectric-Clad,
and Corrugated Surfaces
Title Text
Wait, J. R.Author Text




An expression for the field of an electric dipole located over a flat surface with
a specified surface impedance Z is derived from the formal integral solution by
a modified saddle-point method.  Using the value of Z appropriate for a
homogeneous conducting ground, the general expressions reduce to those
given by Norton.  In this case, the phase of Z lies between 0 and 45 degrees.
When the phase exceeds 45 degrees, as it may for a stratified ground, the
radiated wave of the dipole becomes partially trapped to the interface.  This
effect is most pronounced for an inductive surface where the phase of Z is 90
degrees, in which case, the energy of the wave is confined within a small
distance from the surface.  Such inductive surfaces are a metallic plane with
a thin dielectric film or a corrugated surface.  This unifying treatment provides
a link between the surface waves of Zenneck, Sommerfeld, Norton, and
Goubau, and indicates that the phase angle of Z controls the extent to which
these waves may exist for a dipole excitation.  (Abstract source unknown,






Loop Antennas for Long WavesTitle Text
Wilstenhagen, J.Author Text
Rundfunketch Mitt., vol. 1, pp. 237-243; December 1957.Source Text
Keyword Text
The suitability of loop antennas for transmission in the long-wave band is
discussed with reference to input impedance, efficiency and bandwidth.  A
method of calculating input impedance over a wide frequency range is given;
results of model tests confirm its accuracy.  An advantage of loop antennas is
that their input impedance can be varied within wide limits by appropriate
structural changes.  (Science or engineering abstract, trade journal, German






Effect of Fluctuations on Range-Finder OperationTitle Text
Amiantov, I. N., and Tikhonov, V. I.Author Text
Avtomatika i telemekhanika, vol. 19, no. 4, pp. 325-333; 1958.Source Text
Keyword Text
The paper deals with problems of measuring range errors caused by
fluctuations, and with problems of stability of an automatic range-finder
system.  The system consists of a time modulator, time detector, and
differential detector.  The input voltage consists of the sum of the useful signal
and of noise.  Useful signals consist of pulses reflected from the target which,
for simplification, are considered immobile, and, therefore, have a repetition
period of To.  The moment of the appearance of the reflected pulse in relation
to the main pulse is designated as TR, and the start of the main pulse as Tn.
The time modulator generates a pair of square strobe pulses.  The task of the
automatic tracking system consists in an accurate tracking of reflected
pulses by the strobe pulses.  The error signal depends on the difference
∆Tn=TR-Tn, and is obtained at the output of the time detector in the form of a
pair of pulses with different areas.  The time detector consists of two
coincidence tubes, each one of which operates only under the simultaneous
action of one of the strobe pulses and of the input signal.  The difference of
pulse areas at the output of the time detector, depending on ∆Tn, is measured
by the differential detector and is converted into a constant voltage which
controls the moment of appearance of strobe pulses.  This constant voltage
can be used as the output signal of the system.  (Author's abstract, trade






Bearings of HF SignalsTitle Text
AnonymousAuthor Text
J. Inst. Elec. Comm. Engr., Japan, vol. 41, p. 137; 1958.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Selected Articles from Radio, No. 8Title Text
AnonymousAuthor Text
Air Technical Intelligence Center, Wright-Patterson Air Force Base, Ohio,
ASTIA No. AD-153 403; 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






An Application of the Principle of Least Squares in Automatic Radio
Direction Finding.
Title Text
Bailey, Albert D.Author Text
Technical Report:  Author's Association:  Illinois Univ at Urbana-Champaign
Electrical Engineering Research Lab, Report TR-10, 13 pages, 1958.
Source Text
direction finding, least squares method, analysis,
automatic, goniometers, NTISDODXD
Keyword Text





Some Methods for Studying Wave-Propagation in a Uniform Magneto
ionic Medium
Title Text
Bailey, V. A.Author Text
J. atmos. terrest. Phys., vol. 12, nos.  2/3 , pp. 118-125; 1958.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






A Very Wide Band Intercept EquipmentTitle Text
Becke, E. G., Carpenter, R. A., Kelley, G. W. Jr., Mayo, R. D., Rose, V.
S. and Withrow, W. E.
Author Text




The Naval Research Laboratory has developed a Radio and Radar Intercept
system having an extremely wide frequency coverage for use in submarines
to meet an urgent fleet requirement.  The Communications Intercept system
covers a continuous range of 15 Kc to at least 265 Mc, limited only by the
availability of receivers, which were not part of the development.  The Radar
Intercept system is complete and is of the "wide open" crystal--video type,
the video amplifier being furnished with the equipment.  It covers from 2.5 to
12 kmc, the important parts of the "S" and "X" bands.  Two antennas are
employed for the complete equipment, a specially developed antenna of the
"sleeve-stub" type being used for the Communications system and small
spiral antenna for the Radar system.  Both antennas are carried by a type-8
periscope, the sleeve-stub being clamped behind the periscope head and
extending 17 inches above the scope, while the spiral antenna is mounted
within the scope head, protected by a heavy glass port.  The sleeve-stub
antenna is designed to withstand hydrostatic pressure in excess of 600 psi
and cantilever loading of 150-foot pounds.  Neither of the antennas interferes
in any way with the optical system or the normal use of the periscope.  Six
complete equipments were furnished, complete with Handbooks of Operating
and Maintenance Instructions.  This is a final report on BuShips Problem S-
1889.  Work on the basic problem is continuing.  (Authors' abstract, technical
report including miscellaneous government published material, English






New Trends in Directional CommunicationsTitle Text
Benoit, R. C., and Coughlin, F.Author Text
IRE Nat. Conv. Record, vol. 6, Part 1, pp. 230-236; 1958.Source Text
Keyword Text
In order to provide sufficient, effective and reliable radio communications to
fulfill present and future requirements, more effective use must be made of the
available frequency spectrum.  The employment of steerable directional
communications concepts is an approach toward meeting this objective to a
marked degree.  This paper discusses directional communications
techniques being investigated by the USAF at Rome Air Development Center
for use in the LF, HF, VHF and UHF regions.  In this ever expanding space
age, electrical communications play an extremely vital role.  No large scale
military or civilian endeavor can be successful without sufficient, reliable and
effective communications.  Present day communications capabilities leave
much to be desired and must be improved to keep pace with future
requirements.  In the field of radio communications, as in all other fields, our
capabilities are necessarily limited by the available resources and the use we
make of them.  To delineate, the prime resources are, the available frequency
spectrum, technological knowledge and the availability of equipment and
personnel to operate and maintain these equipments.  In order to effectively
meet the challenge of the future, we must take stock of our resources and
employ them in the most efficient manner possible.  We can increase
technical knowledge by vigorous scientific and training programs and the
amount of equipment by accelerated production programs.  Of all the available
resources, frequency spectrum is one of the most critical and will become
more critical as time passes.  We know of no way today to actually expand
the frequency spectrum and therefore, we must make more efficient use of
what is available.  In this respect, polyphase and other unique modulation
methods, data compression techniques, more efficient utilization of radiated
power and directional communications concepts offer possibilities.  The
employment of directional communications concepts permits us to make
more efficient use of the frequency spectrum and radiated power by
concentrating the signal in a narrow beam in the desired direction.  In addition
to this primary advantage, directional communications also provide some
degree of privacy and great freedom from jamming and interference, which in
turn engender improved reliability.  Since the prime requirement of the
communicator is to get the message "through," there is really no need to
radiate the signal in all directions when the point of contact is a discrete one;
for example, in point-to-point, ground-to-air and earth to satellite or planet
Abstract Text
communications, sometimes called "cosmications."   Using these concepts,
it is possible to rapidly transmit several sequential messages to different
locations on a single frequency or simultaneous messages on different
frequencies with a steerable multilobe antenna array.  A directional
communications terminal consists basically of a steerable transmitting and
receiving antenna array, a radio receiver, control and instrumentation
equipment and a radio transmitter.  Portions of such a configuration may be
used for radio location purposes.  To gainfully exploit directional
communications concepts to the fullest extent, it is necessary to concentrate
the signal in the narrowest possible beam.  However, from a practical
viewpoint, the size of the array and economic considerations must be
weighed in comparison to the operational requirements and performance
achieved.  (Author's abstract, formal literature, English language/USA





The Measurement of Power SpectraTitle Text
Blackman, R. B. and Tukey, J. W.Author Text









A Study of Ionospheric Irregularities Which Cause Spread-F Echoes and
Scintillations of Radio Stars
Title Text
Briggs, B. H.Author Text
J. atmos. terrest. Phys., vol. 12, p. 34; 1958.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Difference between the East-West and West-East Propagation of VLF
Signals over Long Distances
Title Text
Crombie, D. D.Author Text
J. atmos. terrest. Phys., vol. 12, nos.  2/3 , pp. 110-117; 1958.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Technical Research and Technical Information Reports. Part 7.  <NOTE>
Rept. for  1948-58
Title Text
Deitz, JulesAuthor Text
Technical Report from:  Federal Communications Commission, Washington,
D.C. Research and Standards Div., Report FCC/OCE/XRS-74-07, 91 pages,
1958.
Source Text
electromagnetic radiation, spurious radiation, ship
antennas, television receivers, radio   receivers,
frequency modulation, position finding, radio
transmission, medium  frequencies, electron tubes,
radio frequency interference, NTISFCC
Keyword Text
Includes technical information reports Spurious and Harmonic Radiation;
Performance  of Shipboard Antennas at 500Kc; Radiation From TV and FM
Receivers; Variation of  Bandwidth with Audio Frequency for a Frequency
Modulated Emission; and Technical  Research Reports; List of Commercially
Available Transmitting Tubes Capable of  Operation Above 300 MC; A Study
of Radiolocation Systems as Used in Offshore Oil  Prospecting; Various
Aspects of Bandwidth; A Means of Estimating the Radiation from  and
Interference Potentiality of a Hypothetical Radiolocation Station; Computation
of  Correlation Factors Between Instruments Used in Measuring Radiated







The Influence of Asymmetry on the Working of a Radio Direction-FinderTitle Text
Erukhimovich, Yu A.Author Text
Radiotekhnika, vol. 13, no. 10, pp. 64-75; 1958.Source Text
Keyword Text
The instrumental accuracy of the multi-mast type of direction-finder is
determined largely by its asymmetries and these in turn can only be
controlled by engineering tolerances.  Phase asymmetry is shown to be more
dangerous than amplitude unbalance, particularly with long-wave sets which
cover a wide tuning range.  With amplitude asymmetry the directional error is
small but the minimum is badly blurred; with phase asymmetry the inverse is
the case.  It is shown possible to compensate for the systematic part of the
instrument error by introducing an artificial, adjustable asymmetry.  Before
this can be realized in practice more experimental work is needed.  (IRE or







Anomalies in Ionosonde Records Due to Traveling Ionospheric
Disturbances
Title Text
Heisler, L. H.Author Text
Austr. J. Phys., vol. 11, p. 79; 1958.Source Text
Keyword Text
Anomalies which frequently appear on ionosonde records of the F region
during the passage of traveling disturbances are classified into four main
types; and the diurnal and seasonal distribution of their occurrence is
discussed.  It is suggested that the type of anomaly appearing on records
depends on the ion density distribution at a height of about 200 km, which
appears to be an upper bounding surface for the mode of travel of
disturbances.  A particular study has been made of winter disturbances.
These are found to be so frequent that they affect all ionosonde records
obtained during this season.  They travel distances of at least 300 km with
fronts possibly broader than 1000 km.  Attempted correlation with
geomagnetic storminess was unsuccessful.  Information is also presented on
similar disturbances observed in North America.  (Author's abstract, formal







Annular Slot Direction-Finding AntennaTitle Text
Hougardy, H. H., and Yaru, N.Author Text
IRE Nat. Conv. Record, vol. 6, Part 1, pp. 177-182; 1958.Source Text
Keyword Text
The radiation characteristics of a flush-mounted, cardioid-pattern, direction-
finding aerial are discussed.  By use of general equations for the far field of an
annular slot in an infinite and perfectly conducting ground plane, expressions
are derived for the radiation field of an aerial consisting of a single annular slot
fed with a cylindrical waveguide excited with two orthogonal TE11 modes and
the TEM mode.  The structure of the aerial and the method of exciting the
desired modes are described.  The effect of the cross-polarization component
on the three-dimensional pattern is considered, and theoretical and
experimental patterns are included for comparison.  (IRE or IEEE abstract,







Reading Errors of a Differential Phase ShifterTitle Text
Ignatov, V. S.Author Text
Radiotekhnika, vol. 13, no. 9, pp. 58-63; 1958.Source Text
Keyword Text
A differential phase-shifter for the phase control of radio beacons is described.
 It consists of a goniometer, a 90º phase transformer and a capacitive bridge.
Errors in reading are chiefly attributed to:  (a) irregularities of the magnetic
field inside the goniometer; (b) difference of potentials across the bridge; and
incorrect disposition of the stators of the goniometer with respect to each
other.  The magnitude of the errors, their measurement and possible ways of
mutual compensation are outlined.  (Science or engineering abstract, trade







New Receiver for Australian D.M.E. BeaconTitle Text
Johnson, B. R.Author Text
AWA Tech. Rev., vol. 10, no. 3, pp. 157-173; 1958.Source Text
Keyword Text
Beacon receiver designed to overcome problems of coverage and echo
interference in Australian DME system; arrangement of rf stages which
provide beacon triggering sensitivity of 3µv and design criteria for
instantaneous automatic gain control used for echo suppression; results of
field trials of prototype equipment.  (Science or engineering abstract, trade







A New Model of the Atmosphere and IonosphereTitle Text
Kallmann, H. K.Author Text
ann. Geophys., vol. 14, no. 2, pp. 140-143; 1958.Source Text
Keyword Text
The variation of electron density with height in the atmosphere was
determined theoretically, using a new model of the atmosphere as derived
from rocket observations.  The results compare favorably with direct rocket
measurements of electron densities, but they give a somewhat different
picture of the ionosphere from that deduced from simultaneous P'f recordings.
 (Science or engineering abstract, formal literature, French language/abstract,






The Use of Impulse Response in Electromagnetic Scattering ProblemsTitle Text
Kennaugh, E. M., and Cosgriff, R. L.Author Text
IRE Nat. Conv. Record, Part 1, pp. 72-77; 1958.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






The Fading of Radio Waves Reflected at Oblique IncidenceTitle Text
King, J. W.Author Text
J. atmos. terrest. Phys., vol. 12, no. 1, pp. 26-33; 1958.Source Text
Keyword Text
Previous experimental results on the reflection of radio waves from the
ionosphere at near-vertical incidence have been extended to include the case
of waves incident obliquely.  It is shown that the radio diffraction pattern
formed at the ground by a medium-frequency wave reflected at oblique
incidence is very much larger than expected and is, on the average, roughly
circular.  It is concluded that the ionospheric irregularities responsible for the
fading have much greater extent in the horizontal than in the vertical plane.  It
is found, in general, that the speed of fading of a wave of frequency £ is
proportional to f cos i, where i is the angle of incidence on the ionosphere,
and that the probability distribution of amplitude tends to be log-normal rather
than of the type discussed by Rice (Bell Syst. tech. J., vol. 27, p. 109; 1947.)
 (Science or engineering abstract, formal literature, English






Direction-Finding Observations on the 20 Mc/s Transmissions from the
Artificial Earth Satellites
Title Text
Kitchen, F. A.Author Text
Proc. Roy. Soc., Series A, vol. 248, p. 63; 1958.Source Text
Keyword Text
Some direction finding, and associated radio observations on the artificial
earth satellites are described.  It is shown that it should be possible to derive
the elements of the local track from a single observational sequence on a
nearby transit.  Samples of several bearing transits are presented and
discussed in relation to possible ionospheric propagation modes.  Reference
is made to the occurrence of irregularities in bearing, signal strength and
Doppler records, which might yield data on the ionosphere if detailed orbit
information becomes available.  (Author's abstract, formal literature, English






Some Direction-Finding Observations on the 20 Mc/s SignalTitle Text
Kitchen, F. A., Billam, E. R., Joy, W. R. R., Cleaver, R. F., Cooper-
Jones, D. L., and Beukers, J. M.
Author Text
Proc. IEE, Part B, vol. 105, p. 89; 1958.Source Text
Keyword Text
The provision of transmissions on a frequency of about 20 Mc/s from the
Russian artificial earth satellites presented a unique opportunity for an
investigation of ionospheric wave-propagation phenomena, using direction-
finding techniques.  The equipment used was of the type described by Earp
and Godfrey in 1947.  In principle, its operation is equivalent to the rotation of
a simple vertical dipole round the circumference of a circle of about 7
wavelengths' diameter at 20 Mc/s.  This rotation imposes a phase modulation
on the signal, the phase of which is used to derive the bearing information.
One form of bearing display provided a permanent record of signal bearing,
signal strength, time reference and calibration data.  Elevation could be
derived directly from the total phase excursion across the array.  The use of
data of this type, in conjunction with simultaneous recordings of the Doppler
frequency shift, is sufficient to establish satellite track information for local
orbits.  Plan range and slant range at the instant of closest approach can be
derived from the rate of change of azimuth and of Doppler frequency,
respectively, using a value for satellite velocity obtained from the overall
Doppler shift on an overhead transit.  (Author's abstract, formal literature,






Radio Properties of the Auroral IonosphereTitle Text
Little, C. G., et alAuthor Text
University of Alaska, Geophysical Institute, Quarterly Progress Report Nos. 1-
5, 7, 8; 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







A New Antenna to Eliminate Ground Wave Interference in Ionospheric
Sounding Experiments
Title Text
MacMillan, R. S., Rusch, W. T. V., and Golden, R. M.Author Text
J. atmos. terrest. Phys., vol. 13, nos. ½, pp. 183-186; 1958.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






The Determination of Position and Polarization of Sources of Enhanced
Solar Radiation on 200 Mc/s
Title Text
Maltby, P.Author Text
University of Oslo, Norway, Scientific Report No. 10(20) on Contract AF
61(514)-1122, AFCRC-TN-58-471, ASTIA No. AD-160 747.  See also
Department of Commerce PB145646; 1958.
Source Text
Keyword Text
An interferometer has been built at the Solar Observatory, Harestus, for
observing the position of sources of enhanced solar radiation on 200 Mc/s.
The interferometer, the method for analyzing the observations, and some
sources of error are described in Part I.  Part II of the present paper deals with
the measurement of polarization by means of three antennas, one of which is
polarized orthogonally.  Several sources of error are discussed.  (Author's
abstract, technical report including miscellaneous government published







The Interpretation of Changes in the E and F1 Layer during Solar
Eclipses
Title Text
Minnis, C. M.Author Text
J. atmos. terrest. Phys., vol. 12, no. 4, pp. 272-282; 1958.Source Text
Keyword Text
Recent eclipse measurements have been explained in terms of the response
of a Chapman layer to the obscuration of a solar disk on which localized
sources of ionizing radiation are superposed on a uniformly bright
background.  This interpretation is supported by several features of the results
obtained during a series of eclipses.  An alternative interpretation postulates a
complex layer containing two different species of ion but assumes only a
uniformly bright solar disk.  This hypothesis has been examined but
calculations based on it result in expected changes in the layer, during an
eclipse, which are not in accord with certain characteristics of the
experimental data.  A suggestion has been made that the layer tilts which
occur during an eclipse may give rise to errors in the interpretation of the
data.  Experimental results are quoted which suggest that such errors are
probably not important.  (Science or engineering abstract, formal literature,






Analysis of Directional Properties of V-AntennaTitle Text
Nadenenko, B. S., and Lyalikov, V. V.Author Text
Telecommunications, no. 10, pp. 1046-1053; 1958.Source Text
Keyword Text
Method of calculating polar diagrams of V-antenna with reflector of finite
dimensions; tables of supplementary functions to facilitate use of formulas
obtained; directional diagrams calculated from formulas are compared with
experimental values.  (Science or engineering abstract, trade journal, English






The Choice of the Most Convenient Dimensions and the Design of Ferrite
Aerials
Title Text
Ryazanov, B. I.Author Text




Formulae and graphs for the calculation of the effective height and inductance
of ferrite aerials with cores of circular cross-section are given.  The effect of
various quantities on the parameters of the aerials, including that on the
effective height for constant inductance, is considered.  (Abstract source






Electronic Aviation EngineeringTitle Text
Sandretto, P. C.Author Text




In analyzing air operations, it is convenient to consider that they occur in four
separate but contiguous zones.  These are the en route long-distance zone,
the en route short-distance zone, the approach and landing zone, and the
airport zone.  Each zone can be considered as the terminal of the zone listed
before it.  The requirements for aviation electronics differ for each zone; hence
the devices described in this book have been grouped together under the
headings of the various zones.  A section precedes each group of chapters
and describes the requirements of the aviation facilities to which it applies.
The equipments in the chapters that follow the description of the requirements
are those that have been adopted or proposed for meeting these needs.
Electronic aviation devices are specified by air users and operators who
dictate through their representatives the characteristics of this equipment.
Unless an engineer understands the thinking of the air operators, his finest
efforts may pass for naught.  It is for this reason that a few pages have been
included ahead of each section to explain the environment in which the
devices that follow must operate.  With time, the devices may be altered very
radically in character, but the air operations problems that they are designed
to solve are likely to remain the same for a long period of time.  The reasons
above listed are also those that account for the inclusion of the historical
references that act as an introduction to each new device.  The rule was
established that the engineering principle of only those devices that are
actually in use, or that have had some recognition by aviation policy-making
bodies, would be described.  Some deviation from this rule occurs in Chapters
4, 8, 11, 16, and 17.  These chapters were designed to indicate the direction
of new developments.  (Abstract taken from author's introduction, book,






Characteristic of Accuracy in Radar Position FindingTitle Text
Saybel, A. G.Author Text
Radiotekhnika, no. 2, pp. 214-221; 1958.Source Text
Keyword Text
It is considered expedient to characterize the accuracy of position finding
either by an ellipse or ellipsoid of errors of the prescribed probability or by a
linear error of location of the prescribed probability.  The paper presents
relationships between the dimensions of the ellipse or the ellipsoid of errors of
the given probability and the magnitudes of RMS errors of the measured
coordinates.  Functions of distribution of location errors with circular, elliptical,
and spherical scattering are examined.  It is assumed that random errors of
measured coordinates have a normal (Gaussian) distribution.  (Author's






Properties of Pulse Radio Range Finders with One IntegratorTitle Text
Saybel, A. G., and Nikitin, Ye P.Author Text
Radiotekhnika, no. 3, pp. 348-355; 1958.Source Text
Keyword Text
Pulse radio range finders with automatic range tracking of the target are,
according to the author, widely used in radar and radio navigation systems.
Such radio range finders are essentially pulse systems with automatic
regulation.  (Source of abstract unknown, trade journal, Russian






The Reduction of Wave Interference Bearing Errors by the Use of Large-
Base Systems
Title Text
Steiner, F., and Stittgen, H.Author Text
NTZ-Nachr.-Tech. Z., vol. 11(8), pp. 417-423; 1958.Source Text
Keyword Text
See Abstract No. 3620.  (Written for this publication by Southwest Research,







Variations in the Direction of Arrival of High-Frequency Radio WavesTitle Text
Titheridge, J. E.Author Text
J. atmos. terrest. Phys., vol. 13, pp. 17-25; 1958.Source Text
Keyword Text
A general relation is derived for determining the effect of a non-horizontally
uniform ionosphere on the propagation of short radio waves.  The deviations
for linear and parabolic layers are evaluated and the results generalized to
include an ionosphere with several layers.  Some experimental results
showing large diurnal changes in apparent bearing are discussed and shown
to be consistent with the foregoing theory.  Measurements of the apparent
heights of reflection of fixed-frequency radio-waves transmitted vertically
upwards from different points on the earth's surface frequently indicate an
apparent tilt of several degrees in the effective reflecting surface.  This may be
due to an overall tilt of the ionospheric layer, and the effect on oblique-
incidence transmission is then simply obtained by considering the radio-
waves to be reflected at a surface with this tilt.  However, much of the
observed variation in virtual height is often due to variations in the rate of
increase of ionization with height above the base of the reflecting layer.  The
calculations in this case are less straightforward, and it will be shown that the
deviations of a reflected wave are less than one-third as large as those
obtained on the simple assumption of a uniformly tilted layer.  RAWER (1951)
showed that the horizontal gradients of electron density known to exist could
cause appreciable distortion of ray paths.  He evaluated the deviation to be
expected for one particular form of ionosphere for which the differential
equation of the ray-path was integrable.  WALDO-LEWIS (1953) considered
two more general cases of a parabolic layer varying in the direction of
propagation.  By approximating to the ray-path integral he obtained
expressions giving the change in range and elevation angle of the reflected ray
with an accuracy of 5-25 per cent.  ARGENCE (1955) obtained expressions
for the deviation at grazing incidence by approximate integration in some
further cases.  The present work is an attempt to provide a general relation
which may be readily applied to any particular case including that of
penetration of a layer, the main cause of the experimentally observed
deviations described later.  (Author's abstract, formal literature, English






Phase Correlated Properties of Signals and Gaussian Noise in Two-
Channel Phase Systems
Title Text
Tsvetnov, V. V.Author Text
Radio Engineering, vol. 13, no. 5, pp. 69-84; 1958.Source Text
Keyword Text
Derivation of analytical relationships for correlation functions of phase
differences for case of pure noise and case of strong signals; correlated
properties of phase differences are compared with correlated properties of
Gaussian noise envelope.  (Science or engineering abstract, trade journal,






The Signal/Noise Performance of Electroacoustic Strip ArraysTitle Text
Tucker, D. G.Author Text
Acustica, vol. 8, pp. 53-62; 1958.Source Text
Keyword Text
The directivity curves and signal/noise performance of 14 different
arrangements of a strip array are discussed and tabulated.  (Science or







The Determination of Schmerling Coefficients by Digital Computer
Techniques Including Tabulated Values for Magnetic Dip Angles
Between 0 degrees and 80 degrees
Title Text
Ventrice, C. A. and Schmerling, E. R.Author Text
Scientific Report 106, Ionospheric Research Lab., Penn State University,
University Park, Pennsylvania, 1958.
Source Text
Keyword Text







Coincidence Phase Detector for Special Control ApplicationsTitle Text
Waters, Donald M., Harris, Donald P. and Thompson, Moody C. Jr.Author Text
NBS Report No. 5593, NBS Project No. 8300-11-8805, U.S. Department of




This report describes a phase detector circuit capable of providing a large DC
output voltage isolated from ground.  The circuit employs a gated beam
vacuum tube or similar coincidence device to produce a carrier signal
amplitude modulated as a function of the relative phase shift between two
input signals.  The resulting carrier may be coupled across any desired DC
potential, and then demodulated with a simple AM detector.  Output voltages
as high as 500 volts have been obtained with the circuit.  (Abstract from
authors' preface, technical report including miscellaneous government






Some Relations between the Bearing and Amplitude of a Fading Radio
Wave
Title Text
Whale, H. A., and Delves, L. M.Author Text
J. atmos. terrest. Phys., vol. 13, pp. 72-85; 1958.Source Text
Keyword Text
A correlation ratio connecting the changes in amplitude with the changes of
bearing of a fading radio wave made up of a number of randomly phased
components is derived.  The modifications necessary when specular
components are also present are indicated.  Experimental measurements of
the correlation ratio for waves reflected from the ionosphere are compared with
the theory.  An initially uniform, plane radio wave which has encountered a
changing non-uniform medium exhibits, in consequence, variations in
amplitude (fading) and in apparent wave normal direction.  In the case of short
radio waves reflected from the ionosphere, some of the variations arise from
large scale changes in ionospheric conditions but most of the rapid variations
are effects arising from the interference of the various scattered waves
produced by the non-uniform (or "rough") ionosphere.  The analysis and
experimental results given in this paper represent an approach to an
understanding of the relations existing between the variations of amplitude
and the associated variations in bearing of a short-wave radio signal.  Since
the design of aerials for the reception of short-waves is aided by a knowledge
of the variation of average signal level with direction these results may be of
some importance, especially when the signal involved contains a large
amount of scattered radiation.  The present analysis starts from equations
arising in the statistics of random noise as given by RICE (1945).  From
these, several probability distributions relating the signal amplitude to the
wave-normal direction are here derived and it is found that most of these
distributions are symmetrical about some mean wave normal direction.  Some
of our experimental distributions, however, are asymmetrical and this is
attributed to the presence of two groups of waves with different mean
directions, each containing an appreciable specular component.  (Author's







Satellite Tracking by H.F. Direction FinderTitle Text
Wolfe, J. L.Author Text
J. atmos. terrest. Phys., vol. 13, pp. 155-164; 1958.Source Text
Keyword Text
A method of satellite tracking using an HF direction finder is outlined and
commented on.  The results of Tracking Sputniks I and II are given, along with
an approximation of the size of error to be expected.  Radio direction finders
have been used successfully to track surface objects having low velocities.
The height and speed of the first earth satellite, launched on 4 October 1957,
created new problems and exposed limitations in HF D/F tracking when the
azimuth only can be measured.  This report shows the method used in
tracking Sputnik I by HF D/F and gives the results that were obtained.  The
equipment consisted of a twin-channel CR D/F with an Adcock antenna
(WATSON-WATT and KEEN, 1922).  All observations were made on the
20.005 Mc/s signal.  The data was collected in two periods.  On 7 and 8
October bearings were taken on the satellite over ground ranges up to 6500
miles.  On 15 October tracking was again resumed, but the signals were
much weaker than before.  For close crossings, bearing changes up to 5º/sec
were measured.  Since it was impossible for an operator to get accurate
bearing information quickly enough, the azimuth was recorded on paper at the
rate of five readings/sec.  (Author's abstract, formal literature, English






On the Theory of the Sporadic Radio Emission from JupiterTitle Text
Zhelezniakov, V. V.Author Text
Astronomichesk ii Zhurnal, vol. 35, no. 2, pp. 230-40, 1958.Source Text
Keyword Text
A hypothesis on the origin of the sporadic radio emission from Jupiter is
discussed.  According to it, the bursts of emission are caused by plasma
oscillations in the ionosphere of Jupiter.  The plasma mechanism of radio
emission can explain the main peculiarities of the radio emission from Jupiter
and leads to valuable information on the physical conditions present in the
ionosphere of this planet.  (Abstract written for purposes of this publication by







Bearing Memory Improves Direction FinderTitle Text
Anderson, R. E.Author Text
Electronics, vol. 31, pp. 44-48; 31 January 1958.Source Text
Keyword Text
ABSTRACT NO. 1:  A high-frequency direction-finding equipment employing
Doppler principles is described.  The received wave is frequency-modulated by
scanning round a fixed circular antenna array at 42 cps.  Gaps between the
pulses of a coded transmission are filled in by the use of a recording drum
rotating at the scanning frequency.  ABSTRACT NO. 2:  The action of a
rapidly rotating Doppler aerial is simulated by a 150 ft diam. array of 31
aerials each scanned 43 times per sec. by a rotating capacitively-coupled
sectional scanner.  The target bearing is obtained by scanning the phase
relations of the signals arriving at the aerials, which produces an fm
modulation whose envelope phase depends only on the target signal bearing.
A single pick-up head is used to record, reproduce, and erase pulse coded
signals upon a memory drum, avoiding gaps in signals and drum speed
variations.  Signals are recorded to saturation, thus erasing existing signals
on the drum, during signal reception, and the signal last recorded at the
instant of signal cessation is reproduced until resumption of signal.  Bearings
are thus retained to ±3 degrees between signal pulses and after target
transmitter ceases.  The system is insensitive to aerial array misadjustments.
 (Abstract No. 1 - Science or engineering abstract, Abstract No. 2 - Source of







The Angular Distribution of Energy Received by Ionospheric Forward
Scattering at VHF
Title Text
Bain, W. C.Author Text
Proc. IEE, Part B, Suppl. 8, pp. 53-55, 73-78; January 1958.Source Text
Keyword Text
A study has been made of the angular distribution in the horizontal plane of
the energy reaching Slough from a vhf transmitter at Gibraltar by scattering in
the ionosphere.  The mean bearing of the energy distribution is found to vary
with time of day, and is, on the average, zero in the middle of the day and 7º
west by night with reference to the great-circle path.  The spread bearing of
the incident energy at any time has a standard deviation with a mean value of
about 6º.  (Science or engineering abstract, formal literature, English






Radio Interferometry of Discrete SourcesTitle Text
Bracewell, R. N.Author Text
Proc. I.R.E., vol. 46, no. 1, pp. 97-105, January 1958.Source Text
Keyword Text
Salient features of the theory and practice of radio interferometry are
presented with special attention to assumptions and to the specifically two-
dimensional aspects of the subject.  The measurable quantity on an
interferometer record is defined as complex visibility by generalization from an
analogous quantity in optical interferometry.  Subject to conditions on
antenna size and symmetry, the observed complex visibility is equal to the
normalized two-dimensional Fourier transform of the source distribution, with
respect to certain variables Sx and Sy which are defined.  This transform is in
turn identically equal to the complex degree of coherence Γ between the field
phasers at the points occupied by the interferometer elements.  The
correlation between the instantaneous fields, and that between the
instantaneous intensities are less general parameters which are, however,
deducible from Γ.  A theorem is proved according to which only certain
discrete stations on a rectangular lattice need be occupied for full
determination of a discrete source distribution.  Procedures in interferometry
are discussed in the light of this result and an optimum procedure is deduced.
 Current practice is considered over-conservative, e.g., independent data in
the case of the sun are obtainable only at station spacings of about 100
wavelengths on the ground, a fact which has not hitherto been taken into







Restoration in the Presence of ErrorsTitle Text
Bracewell, R. N.Author Text
Proc. I.R.E., vol. 46, no. 1, pp. 106-11, January 1958.Source Text
Keyword Text
The observed antenna temperature due to a celestial source distribution
differs from the true distribution in being smoother; various methods are
known for operating on the observed distribution to gain better agreement with
the true distribution.  Current practice includes restoration by successive
substitutions, by the chord construction, etc., but also shows a trend towards
complete omission of any restoration, which is, no doubt, partly due to
awareness that the true distribution is not fully determined by the
observations.  The isolation of a principal solution has, however, removed
uncertainty as to the significance of nonuniqueness.  The remaining question
as to the degree of restoration which can be tolerated is solved here in terms
of statistical properties of the errors.  The solution shows that any proposed
method of restoration must include mention of the character of the true
distribution and of the errors; otherwise cases could be constructed where the
proposed method led to deterioration.  In the simplest case of independent
random errors and a poorly resolved distribution, the rms level of the errors
relative to the observed temperature is the relevant parameter (represented by
(c/b)1/2 in Fig. 3); e.g., with a random error level as great as 15 percent,
agreement with the true distribution improves up to the third stage of
restoration by successive substitutions (Table I) or on application of the chord







Interferometry of the Intensity Fluctuations in Light. II. An Experimental
Test of the Theory for Partially Coherent Light
Title Text
Brown, R. Hanbury and Twiss, R. Q.Author Text
Proc. Roy. Soc., series A, vol. 243, no. 1234, pp. 291-319, 14 January 1958.Source Text
Keyword Text
A theoretical analysis is given of the correlation to be expected between the
fluctuations in the outputs of two photoelectric detectors when these
detectors are illuminated with partially coherent light.  It is shown how this
correlation depends upon the parameters of the equipment and upon the
geometry of the experiment.  The correlation may be detected either by linear
multiplication of the fluctuations in the two outputs or by a coincidence
counter which counts the simultaneous arrival of photons at the detectors.
The theory is given for both these techniques and it is shown that they are
closely equivalent.  A laboratory test is described in which two photo
multipliers were illuminated with partially coherent light and the correlation
between the fluctuations  in their outputs measured as a function of the
degree of coherence.  The results of this experiment are compared with the
theory and it is shown that they agree within the limits of accuracy of the test;
it is concluded that if there is any systematic error in the theory, it is unlikely
to exceed a few parts percent.  (Abstract source unknown, formal literature,






Modification Kit MK-383()/TRD for Direction Finder Group OA-1034(XE-
1)/TRD
Title Text
Buehler, G. V., and Waldo, J. E.Author Text
Litton Industries, College Park, Maryland, Quarterly Report No. 2, Contract
No. DA 36-039-sc-74901, ASTIA No. AD-203 960; 15 January 1958.
Source Text
Keyword Text
An array system for direction finding purposes consisting of two dipoles
located in the horizontal plane has been completed.  The investigation of the
two-dipole method was performed because of requirements to decrease the
wind load as a result of a system stress analysis.  The Crossover level, using
the two-dipole method in switched lobe mode of operations, falls between 1
and 2 db below the individual beam maxima for the closest possible spacing
of the two dipoles.  The pointing accuracy, within the limits of the band (550-
1100 mc), can be maintained with ± 1 degree in single lobes as well as in
switched lobe mode of operation.  The sensitivity (steepness of slope at the
crossover point) of the two-dipole method is not considered to be sufficient for
this system, therefore, the four-dipole method with an individual reflector for
each dipole was used.  The four-dipole system (with individual reflectors)
shows the same electrical performance as the system outlined in the first
quarterly report.  A chart showing nominal allowable wind velocities for
different array combinations is included.  (Author's abstract, technical report
including miscellaneous government published material, English






Radio Astronomy: Polarization MeasurementsTitle Text
Cohen, Marshall H.Author Text
Proc. I.R.E., vol. 46, no. 1, pp. 172-83, January 1958.Source Text
Keyword Text
Various polarization measuring schemes are discussed in terms of the
Stokes parameters.  The methods are separated into three groups according
to the number of components isolated by the antenna system.  The
dispersion resulting from the frequency dependence of the Faraday effect is
considered, and the interpretation of polarization data in terms of these effects
is discussed.  Some results are that one polarization determination will allow
limits to be placed on the axial ratio and polarization percentage at the
source, and on the ray path integral of longitudinal magnetic field times
electron density.  A graphical presentation of Hatanaka's dispersion theory
permits this to be done very quickly.  With suitable assumptions,
measurements at two frequencies or with two bandwidths will fix the three
quantities.  Radio astronomy polarization observations are surveyed.  The
ionosphere, solar corona, and Crab Nebula are considered briefly in the light
of possible Faraday effects.  Mayer, McCullough, and Sloanaker's 3.15-cm
observations on the Crab Nebula and the optical results are used to analyze
lower frequency attempts to find polarized radiation from this object.







The Cornell Radio PolarimeterTitle Text
Cohen, Marshall H.Author Text
Proc. I.R.E., vol. 46, no. 1, pp. 183-190, January 1958.Source Text
Keyword Text
The Cornell polarimeter operates on 201.5 mc with a bandwidth of about 10
kc.  This bandwidth is an order of magnitude smaller than previously used.
The instrument is basically similar to the interference polarimeter built by
Little and Payne-Scott, although it does not operate on an interference basis.
The two circular components and the phase and correlation are measured.
Ratios of the measured quantities are used graphically to find the polarization
percentage and axial ratio.  The system is calibrated  on a relative basis by
transmitting noise from a distant vertical dipole.  The errors introduced by
inaccuracies in the antennas are discussed; it is shown that the measured
inaccuracies might give errors on the order of ±0.05 in axial ratio and
polarization fraction.  The observed polarizations are similar to what has been
reported by other observers, so qualitively there is no gross "bandwidth
effect."  Mixed and variable polarizations have been seen.  An example of a
mixed polarization record is shown.  (Abstract source unknown, formal






Backscatter Sounding Data on 18.6 Mc/s Obtained at Torrechiaruccia (S.
Marinella, Roma) from August 23, 1947 to January 31, 1958
Title Text
Dominici, P.Author Text
Centro Radioelettrico Sperimentale, G. Marconi, Rome, Italy.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, Italian






Polarization Fading Over an Oblique Incidence PathTitle Text
Hedlund, D. A., and Edwards, L. C.Author Text
IRE Trans., vol. AP-6, no. 1, pp. 21-25; January 1958.Source Text
Keyword Text
Discusses the results of an investigation of polarization fading conducted over
a one-hop F2 layer path from eastern Massachusetts approximately 1000
miles westward.  Continuous recordings of pulse transmissions were made to
study the instantaneous variations in amplitude of the vertically and
horizontally polarized components of the received signal.  Results are
presented which show a strong dependence between the amplitudes of the
two components.  Deep fades on one component were found to be
accompanied by maxima of the other.  A possible interpretation is presented
which involves interference between the magneto-ionic components and leads
to some interesting conclusions regarding their characteristics.  Results are
also included to illustrate the variations in these signal levels as the muf is
approached.  (Science or engineering abstract, formal literature, English






A Discussion of the Beam-Direction Indicator ProblemTitle Text
Hines, J. N.Author Text
Antenna Laboratory, Ohio State University Research Foundation, Columbus,




The characteristics of the antenna-receiver system determine the pointing
accuracy of a radar and set the requirements of a beam-direction indicator for
scanning traveling-wave antennas.  A measure of the agent that produces the
scanning cannot be relied upon entirely to indicate the beam direction
accurately if changes in environmental conditions change the parameters of
either the antenna or the scanning agent, and therefore, a supplementary
indicator may be required.  The most popular of these measures the phase
difference between two points along the antenna using conventional
techniques.  The accuracy required of this indicator corresponding to most
pointing-accuracy requirements is quite reasonable, but its response is too
slow when used with pulsed radars unless pulse-stretching techniques are
employed.  However, if a combination of the two indicators is used, then the
combined system will compensate for changes that might result from
changes in environment.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






An Investigation of the Perturbations Imposed upon Radio Waves
Penetrating the Ionosphere
Title Text
Lawrence, R. S.Author Text
Proc. IRE, vol. 46, no. 1, pp. 315-320; January 1958.Source Text
Keyword Text
A new method has been devised to measure continuously the phase
deviations introduced by the ionosphere into the signals from discrete
sources.  Sample recordings of measurements at frequencies of 53,108, and
470 mc are given.  An experiment combining this phase measuring technique
and standard ionospheric soundings at the point of penetration of the line of
sight is in progress and is expected to shed light upon the height of origin of
ionospheric scintillations.  (Author's abstract, formal literature, English






The Effect of the Earth's Magnetic Field on Absorption for a Single-Hop
Ionospheric Path
Title Text
Meadows, R. W., and Moorat, A. J. G.Author Text




Magneto-ionic calculations show that deviative absorption is not necessarily
negligible at vertical incidence for waves reflected from the E-region at
frequencies considerably below the penetration value.  Consequently, the
value of absorption calculated by the conventional "non-deviative" formula for a
short wave oblique path from vertical-incidence absorption measurements
tends to be too high.  Deviative absorption on paths sufficiently oblique is,
however, negligible.  The calculations also show the effect of the earth's
magnetic field on Martyn's absorption theorem to be similar to the effect of
losses due to partial reflections; namely to make the absorption in decibels
calculated from an oblique path from vertical-incidence measurements too low
by a multiplying factor approaching the cosine of the angle of incidence.  It is
suggested that the absorption to be expected on a radio path might best be
calculated by applying the conventional non-deviative formula to
measurements made at oblique rather than at vertical incidence.  (Science or







Sense Fidelity Tests on a Model AN/SRD-7 Shipboard Radio Direction
Finder Mounted on a Seven-Foot Mast
Title Text
Moore, J. D., et al.Author Text
Task Summary Report Number II, Contract NObsr-64585, Southwest
Research Institute; 8 January 1958.
Source Text
Keyword Text
This report contains information describing the sense fidelity of the Model
AN/SRD-7 shipboard direction finder which can be expected when the
antenna is mounted on a seven-foot mast.  The conditions of the field site
where the tests were performed are described.  The test procedure is
discussed in detail.  The limitations of the procedure and results are
described.  The results obtained throughout the frequency range are given
along with photographs of typical sense information without stubbing when its
antenna is mounted on a seven-foot mast.  (Author's abstract, technical report
including miscellaneous government published material, English






Operation IVY, Pacific Proving Ground, November 1952.  Project 7.1.
Electromagnetic  Effects from Nuclear Explosions.  Report to the
Scientific Director
Title Text
Oleson, M. H.Author Text
Technical Report:  Report AEC-WT-644, 35 pages; January, 1958.  Author's
Association:  Joint Task Force 132, Atomic Energy Commission,
Washington, DC.
Source Text
nuclear explosions,  electromagnetic pulses, range
(distance), radio direction finders,  very low
frequency, ivy operation, king shot, mike shot, U/A
reports, NTISDODXA, NTISDODWT,  NTISDE
Keyword Text





An Easily Applied Method for the Reduction of h-f Records to N-h
Profiles Including the Effects of the Earth's Magnetic Field
Title Text
Schmerling, E. R.Author Text
J. Atmos. Terrest. Phys., vol. 12, no. 1, pp. 8-16 January 1958.Source Text
Keyword Text
A method is presented by means of which experimental h'\-f records may be
readily reduced to electron-density/height profiles without the use of
computing aids during the final reduction process.  No special assumptions
are made concerning profile shapes, account is taken  of the earth's magnetic
field, and collisions are neglected.  This method depends on sampling h' at
fixed sub-multiples of the frequencies fn at which true heights are required;
true heights being then simply obtained by averaging these values.  The
sampling frequencies depend on the parameters of the earth's magnetic field,
and must be computed for the magnetic coordinates of each station from
which records are to be analyzed.  This computation, in its entirely, is quite
complex; but once performed, the results are available for use on any number
of records.  The method is, therefore, especially suitable for the rapid routine
reduction of large numbers of records.  Complete computations are presented
for one station, and the results are checked against an analysis of h'-f curves







A Time-Sharing Polarimeter at 200 MCTitle Text
Suzuki, S. and Tsuchiya, A.Author Text
Proc. I.R.E., vol. 46, no. 1, pp. 190-4, January 1958.Source Text
Keyword Text
A radio polarimeter at 200 mc of time-sharing type is described.  This
instrument observes a set of two circular and  four linear components of
polarization inn 1/200 of a second, with 1/1200 of a second interval for each
component, so that practically a simultaneous observation of rapidly varying
phenomenon such as a solar burst is made possible.  Some details on the
electronic switching, the square-law detector, and the method of calibration
and checking are discussed.  (Abstract source unknown, formal literature,






Direction-Finder, Radio, Shipboard, Siting and Design, Study and
Development
Title Text
Travers, D. N., Moore, J. D., et al.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Report, Contract
No. 64585, ASTIA No. AD-201 633L; 26 January 1958.
Source Text
Keyword Text
Further progress towards the development of a small spinning spaced loop
version of the AN/SRD-7 equipment is described.  It can now be stated that
the significant remaining work necessary to complete the modified 2 to 32 mc
AN/SRD-7 system for use with the three loop array includes:  (1)
Specification of a minimum acceptable spaced loop volume between 5000
and 500 cu in.  (2) Determination of the insertion effect of the sense loop on
the spaced loop pattern and specification of remedial measures, if necessary.
 (3) Completion of the determination of antenna pattern distortion caused by
the AN/SRD-7 system, particularly from symmetry factor and direct pickup,
and specification of remedial measures.  A three loop mixing circuit suitable
for use from 2.0 to 32.0 mc in the modified AN/SRD-7 system is now available
in breadboard form.  The circuit is sufficiently general so that it can serve for
operational use in the field as well as servicing use in an enclosed screen
room.  The performance of this circuit is presented in considerable detail.
Calculations have been completed to determine the exact field of the three
loop array.  It is shown that the near field components of the spaced loop and
the simple loop are inphase whereas the far field components are in
quadrature.  The implications of this condition are explained in detail.  A
rotary printed circuit transformer for use from 2 to 32 mc has been
constructed with a minimum symmetry factor of 2500.  It is concluded that
this transformer is adequate for the intended purpose.  A detailed investigation
of symmetry factor and direct pickup characteristics of the existing AN/SRD-7
system shows that minimum acceptable performance standards are not met
with respect to these two items on the basis of published information in the
literature.  Reciprocal error in the existing AN/SRD-7 may be the result of
these imperfections.  Both the symmetry factor and the direct pickup
characteristics of the system must be improved before successful operation
with the spaced loop or a three loop antenna can be achieved.  A detailed
description is given of a system now completed whereby a reradiated field can
be artificially reproduced inside a laboratory screen room for the purpose of
determining the re-radiation error of a particular configuration of loop antennas.
 The performance of the system at 2.0 mc is compared to theoretical
calculations published by the British, and it is shown that the differences are
Abstract Text
not significant.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number





Electromagnetic Radiation From Sources on and Near Cylindrical
Surfaces
Title Text
Wait, J. R.Author Text











A Swept-Frequency Interferometer for the Study of High-Intensity Solar
Radiation at Meter Wavelengths
Title Text
Wild, J. P. and Sheridan, K. V.Author Text
Proc. I.R.E., vol. 46, no. 1, pp. 160-71, January 1958.Source Text
Keyword Text
The paper describes an interferometer which has been constructed for
studying the various spectral types of solar activity at meter wavelengths.
The instrument is a "swept-frequency" interferometer and is capable of
measuring the one-dimensional position and angular size of a transient
source on the sun's disk, and of determining the polarization and intensity of
the received radiation.  All these characteristics are determined as a function
of frequency in the range 40-70 mc.  Independent position measurements are
made at one-second intervals, and source-size measurements at two-second
intervals.  Polarization measurements are made as an alternative at chosen
times.  The two antennas of the main interferometer are spaced 1 km apart on
an east-west line.  The two antennas of the polarization system are erected
on a common axis maintained in the direction of the sun.  Some preliminary
observations have given an indication of the spectrum of source size for
activity of spectral Types II and III.  In both cases, the angular size is found to
decrease from about 10 minutes of arc at 45 mc to about 6 minutes of arc at







Direction Finder System AN/TLQ-8(XW 1)Title Text
AnonymousAuthor Text
Ramo-Wooldridge Corporation, Los Angeles, California, Interim Report,
Contract No. AF 30(602)1656, ASTIA No. AD-148 680; 20 February 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Airborne Electronic (Ferret) Reconnaissance SystemTitle Text
Barthel, D., Bates, J. K., et al.Author Text
Federal Telecommunication Laboratories, Nutley, New Jersey, Interim Report
No. 13, Contract AF 33(600)27521, ASTIA No. AD-156 205; February 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






On the Theory of Scattering of Electromagnetic Waves by a Statistically
Uneven Surface
Title Text
Bass, F. G. and Bocharov, V. G.Author Text
Radio tek , and Elek ., vol. 3, no. 2, pp. 180-5, February 1958.Source Text
Keyword Text
ABSTRACT NO. 1. A mathematical discussion on the problem.  ABSTRACT
NO. 2. A discussion of such scattering using theory of disturbances.







Direction Finder Group, UHFTitle Text
Bednash, C. S., and Clifford, V. F.Author Text
Federal Telecommunication Laboratories, Nutley, New Jersey, Quarterly




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finder Group, UHFTitle Text
Bednash, C. S., and Clifford, V., F.Author Text
Federal Telecommunication Laboratories, Nutley, New Jersey, Quarterly




Development was initiated on a transportable D/F covering the range of 225 to
4000 mc.  Mechanical and electrical problems associated with the program
were reviewed.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Tschebyscheff Antenna Distribution, Beamwidth, and Gain TablesTitle Text
Brown, L. B., and Scharp, G. A.Author Text
NAVORD Report No. 4629 (NOLC Report 383), Naval Ordnance Laboratory,
Corona, California; 28 February 1958.
Source Text
Keyword Text
Tschebyscheff antenna distributions, beamwidths, and gain data for linear
broadside arrays of isotropic radiators are given for 3 through 40 elements,
and for side-lobe levels from 0 through 40 decibels for each array.  The
computations, which were made on an electronic digital computer, are
arranged in tables for ready reference.  (Author's abstract, technical report
including miscellaneous government published material, English






Modification Kit MK-383()/TRD for Direction Finder Group OA-1034(XE-
1)/TRD
Title Text
Buehler, Guido V. and Waldo, John E.Author Text
Second Quarterly Progress Report, 16 October to 15 January 1958, Litton
Industries, College Park, Maryland, 12 February 1958.
Source Text
Keyword Text
an array system for direction finding purposes consisting of two dipoles
located in the horizontal plane has been completed.  The investigation of the
two-dipole method was performed because of requirements to decrease the
wind load as a result of a system stress analysis.  The crossover level, using
the two-dipole method in switched lobe mode of operations, falls between 1
and 2 dB below the individual beam maxima for the closest possible spacing
of the two dipoles.  The pointing accuracy, within the limits of the band (550-
1100 mc), can be maintained within ±1 degree in single lobe as well as in
switched lobe mode of operation.  The sensitivity (steepness of slope at the
crossover point) of the two-dipole method is not considered to be sufficient for
this system; therefore, the four-dipole method with an individual reflector for
each dipole was used.  The four-dipole system (with individual reflectors)
shows the same electrical performance as the system outlined in the first
quarterly report.  A chart showing nominal allowable wind velocities for
different array combinations is included.  (Authors' abstract, technical report,






General Description of a Cooperative Anti-Collision System for  AircraftTitle Text
Early, L. B.Author Text
Technical Report:  Report P-1353, 2 pages; February, 1958.  Author's
Association:  Rand Corp Santa Monica Calif.
Source Text
aviation accidents, reduction, aircraft, aviation
safety,  radio receivers, radio transmitters, antennas,
direction  finding, ranges (distance), antenna
radiation patterns,  Doppler effect
Keyword Text
A system, which requires no advance in the state of the art of
communication techniques, for the prevention of aircraft  mid-air collisions is
presented. This cooperative system  utilizes radio transmitters and receivers
in the aircraft and  presents the following information to each aircraft:
presence  of another aircraft; relative position, bearing, and elevation  of the






Abnormal Polarization of the Atmospheric Pulses Reflected Successively
from the Ionosphere
Title Text
Khastgir, S. R.Author Text
Nature, vol. 181, no. 4606, pp. 404-405; 8 February 1958.Source Text
Keyword Text
During the recording of atmospherics in India, many cases of elliptic patterns
have been observed on the crt direction-finder.  These showed continuously
changing eccentricity and tilt-angle, and almost certainly represent abnormal
polarization of the atmospheric pulses reflected successively from the
ionosphere.  (Science or engineering abstract, trade journal, English






Low Frequency ADF Radio Receiver, Bendix Radio Type DFA 70,
Operational Test and Evaluation of
Title Text
Schaefer, C. W.Author Text
Naval Air Test Center, Patuxent River, Maryland, Final Report, Contract No.




The Bendix Type DFA-70 Automatic Direction Finder System is an airborne
navigation equipment covering the low/medium frequency radio range and
standard broadcast frequencies between 90 and 1750 kilocycles.  Flight and
laboratory test of the Type DFA-70 ADF were conducted in order to determine
its performance and suitability  for use in high performance military aircraft.
The results of the test showed that the DFA-70 ADF was comparable in
performance to currently available ADF systems.  The DFA-70 ADF system
shows little difference from other existing ADF systems in regard to physical
size, weight, power consumption, bearing accuracy and maximum range
performance under both normal and precipitation static conditions.  (Science
or engineering abstract, technical report including miscellaneous government







Remote Operation Kit, QRC-36(T)Title Text
Thomas, J. A.Author Text
Rome Air Development Center, Griffiss Air Force Base, New York, Report No.
RADC TN-58-40, ASTIA No. AD-148 585; February 1958.
Source Text
Keyword Text
A technique is described for the construction of a remote-controlled direction-
finding apparatus which permits operation of a radio receiver from a distance
up to 3000 feet.  The theory of operation is explained, and a detailed
description is presented of several components of the equipment, including
multiplex frequency decoder, servo-controlled receiver, sweep goniometer,
master goniometer control, and receiver control.  (Author's abstract, technical
report including miscellaneous government published material, English






Dead Reckoning Navigator (Automatic Radio Corrected)Title Text
AnonymousAuthor Text
Lear, Incorporated, Santa Monica, California, Preliminary Report, Contract No.
DA 36-039-sc-72798, ASTIA No. AD-201 298; 14 March 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Evaluation of UHF Ground-Based Automatic Direction Finder AN/CRD-6Title Text
AnonymousAuthor Text
Army Electronic Proving Ground, Fort Huachuca, Arizona, Interim Report No.
2, ASTIA No. AD-215 369; 15 March 1958.
Source Text
Keyword Text
An evaluation was made of the ground-based UHF radio direction finder
AN/CRD-6 used in conjunction with airborne UHF communications
equipments.  Tests were conducted to determine the technical value,
effectiveness and capabilities of an Army employed ground-based direction
finder in the AM/UHF portion of the frequency spectrum.  It was concluded
that the accuracy, response, automatic operation, sensitivity, the reliability of
the AN/CRD-6 are adequate but that the weight and volume of the equipment
is excessive for use by Army aviation.  (Author's abstract, technical report
including miscellaneous government published material, English






Measurement of Losses of Magnetic Materials at High Inductions at
Frequencies up to 100 Megacycles
Title Text
Bady, I.Author Text
J. Applied Physics, vol. 29, no. 3, pp. 393-394; March 1958.Source Text
Keyword Text
Methods for measuring ferrites at high inductions are given.  For frequencies
below 50 megacycles, a conventional series resonant circuit issued, and
coupled to a high power signal source through a variable capacitive
attenuator.  The test sample is in the form of a toroid with an appropriate
winding.  The Q of the test sample is determined with the aid of an air coil
whose Q is known.  Harmonics sources of errors, and pulse modulation are
discussed.  For frequencies of 50 megacycles and above, a short circuited
coaxial slotted line is used.  To get high currents into the slotted line, it is
inductively coupled to a high power signal source and tuned to resonance by
means of a capacitor.  A method for determining the current in the line is
given.  (Source of abstract unknown, formal literature, English language/USA






Radio Observations on the Russian Satellites: Observations of Bearing
and Angle of Elevation of Satellite I
Title Text
Bain, W. C. and Meadows, R. W.Author Text
Proc. I.E.E., vol. 105B, pp. 91-93 and 95-96, March 1958.Source Text
Keyword Text
Measurements were made of bearing and elevation of the satellite using a
standard Adcock direction finder with the object of obtaining information on
ionospheric propagation.  The variation of bearing  with time is plotted at 20
and 40 Mc/s.  Effects due to ionospheric refraction and to diffraction round the
earth have been observed.  (Science or engineering abstracts, formal







Optimum Arrays for Direction FindingTitle Text
Barber, N. F.Author Text
New Zealand J. Sci., vol. 1, no. 1, pp. 35-51; March 1958.Source Text
Keyword Text
Incoherent waves that come from a distributed source may be thought of as
being the sum of innumerable coherent wave trains whose directions and
wavelengths differ.  The paper concerns the design of an array of receivers
that is intended to explore the distribution of wave power with wave direction.
It is shown possible to realize in practice arrays which determine the
distribution of power with the minimum mean square error that is theoretically
possible.  Various examples are discussed, including the mills cross.  (IRE or
IEEE abstract, formal literature, English language/New Zealand abstract, file






Extremely High Altitude Ferret Reconnaissance StudyTitle Text
Bennett, P. E., Daniels, R. E., et al.Author Text
Haller, Raymond, and Brown, Incorporated, State College, Pennsylvania,




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Observations on the Russian Satellites: Apparatus Used at the
Royal Aircraft Establishment
Title Text
Beresford, A. N.Author Text
Proc. I.E.E., vol. 105B, pp. 85-88 and 95-96, March 1958.Source Text
Keyword Text
The components of the interferometer used are described.  The equipment
operates on 40 Mc/s and employs two pairs of folded half-wave dipole placed
accurately at right angles and spaced four wavelengths apart for Satellite I
and ten wavelengths apart for Satellite II.  The phases of the signals from the
aerials are compared and the data recorded on a four-pen recorder, one
channel displaying timing pulses and the other three the sine or cosine of the
phase difference of the signals at the pair of aerials.  A schematic diagram of
the apparatus is given.  (Science or engineering abstracts,  formal literature,







List of Published References on Radio AerialsTitle Text
Blackband, W. T.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Propagation Considerations in Space OperationsTitle Text
Crain, Cullen M.Author Text
Technical Report:  Report P-1305, 2 pages; March, 1958.  Author's
Association:  Rand Corp Santa Monica Calif.
Source Text
space communication systems, radio transmission,
spacecraft,  earth, radio waves, propagation,
attenuation, atmospherics,  angle of arrival, Doppler
effect, polarization, refraction,  solar radiation,
electron density, ionosphere
Keyword Text
The propagation factors which are pertinent in radio links  between the earth
and space vehicles, and also radio links  between vehicles operating well






The Practical Evolution of the Commutated-Aerial Direction-Finding
System
Title Text
Earp, C. W., and Cooper-Jones, D. L.Author Text
Proc. Instn. Elect. Engrs., Paper 2569R, vol. 105, Part B, Supplement No. 9,
pp. 317-325, 326-332; March 1958.
Source Text
Keyword Text
This paper sets out to show how the more fundamental problems encountered
in the development of the commutated-aerial direction-finding system have
been solved during a long-term development plan.  Reasons are given for the
choice of a circular array of aerials, which are commutated sequentially to the
receiving equipment.  It is shown how such an arrangement permits great
economy in the number of aerials required for a given system performance,
maximum adjacent aerial spacing being much larger than might at first appear
permissible, and the method for computation of the signal bearing is
described in some detail.  Significant features of the development are
described, particularly where problems are peculiar to the system, such as
realization of adequate selectivity despite aerial commutation and the
avoidance of the effect of aerial interaction.  Final practical circuits are
described for signal processing and demodulation, and for the display of
bearing, and it is shown that the solutions adopted should permit realization
of the performance predicted by theoretical study some 10 years ago.
Although practical experience in the field is not yet large, adequate practical
measurements have been made to substantiate most of the theoretical
predictions with regard to performance.  (Author's abstract, formal literature,






Tacan: A Navigation System for AircraftTitle Text
Garfield, W. L.Author Text
JIEE, vol. 105, Part B, Supplement No. 9, pp. 298-306; March 1958.Source Text
Keyword Text
TACAN is the latest form of rho-theta navigation system for aircraft and
embodies certain novel features.  The system characteristics are briefly
described and a short history of its beginning and development are given.
Basic principles of operation are followed by a description of the apparatus
required, and the advantages of the system for bad site operation is
discussed.  Additional facilities are described, such as data link and
approach aid integrated with TACAN, and a summary of the system
advantages is given.  TACAN, a polar co-ordinate system of navigation,
combines into one system and one set of equipment two hitherto separate
but major navigational requirements.  These two requirements are the
measurement of bearing from some fixed point and the measurement of
distance from a known fix.  In the past these two quantities have been
provided by totally different types of equipment developed by different types of
user.  During and after the Second World War, military aviation concentrated
on pulse techniques, and by the use of radar and secondary radar the great
operational benefits to be obtained from a continuous presentation of distance
from a known ground station have been very forcibly demonstrated.  The
provision of a homing facility on most of these responder-beacon systems
indicates that some form of bearing measurement has always been required,
but never completely provided.  On the other hand, civil aviation has favored
the use of cw techniques with an emphasis on bearing measurement.  Thus
automatic direction-finding from an aircraft is an established art, and the
V.O.R. system is rapidly coming into world-wide usage.  This latter system is
of great importance to TACAN, since V.O.R. has produced and proved
methods of automatic bearing presentation and selection which are likely to
persist regardless of the navigational system employed.  (Author's abstract,







Medium Frequency Observations of the Lower Ionosphere during
Sudden Disturbances
Title Text
Gregory, J. B.Author Text
J. Geophys. Research, vol. 63, no. 1, pp. 273-275; March 1958.Source Text
Keyword Text
Suggestions have been made by Friedman and Chubb that sudden
ionospheric disturbances may be due to an increase in the soft X-ray flux
penetrating to the lower ionosphere, rather than to an increase in the intensity
of Lyman-α radiation.  These workers and their colleagues have shown that
during a small solar flare, which did not produce a detectable radio fade-out,
an increase in soft X-radiation occurred above 75-km height.  In estimating the
intensities at various wavelengths necessary to produce extra ionization,
Friedman and Chubb have used values of height derived from low-frequency
radio observations, mostly of sudden phase anomalies.  It is the purpose of
this note to present evidence obtained from medium-frequency observations of
the condition of the lower ionosphere during disturbances.  The data given
have been gathered during studies of the lower ionosphere by means of a
fixed-frequency (1.75 Mc/s) pulse-sounding apparatus of high sensitivity.
Typical records and preliminary results of these studies have been presented
by the writer.  Records taken during undisturbed conditions show partial
reflections, from 50 km upwards, which vary in strength, height, duration, and
fading rate; and a disturbance is revealed through changes in these
reflections.  (Author's abstract, formal literature, English language/USA






Miniaturized Resonant Antenna Using FerritesTitle Text
Grimes, D. M.Author Text
J. Applied Physics, vol. 29, no. 3, pp. 401-402; March 1958.Source Text
Keyword Text
The radiation resistance and reactance of point source dipoles are profoundly
affected by the surrounding medium.  A radiator of length 1 in an infinite ferrite
medium is electrically µ1 meters long if µ = ε (relatively permeability and
permittivity).  For very small ferrite spheres, the radiation resistance is
determined by the relative permittivity, the effective reactance length by both
the permittivity and the permeability.  Thus it is possible to exchange length
for resistance.  Further work on linear radiators surrounded by ferrite in the
form of a prolate figure of revolution is indicated.  (Source of abstract







Improvements in H.F. Direction Finding by Automatic Time AveragingTitle Text
Hatch, J. F., and Byatt, D. W. G.Author Text
Marconi Rev., vol. 21, pp. 16-29, First Quarter; 1958.Source Text
Keyword Text
ABSTRACT NO. 1:  Equipment is described for use with CW or ICW signals
which gives automatically the mean bearing averaged over a range of time
intervals.  The improvement is assessed by comparison with simultaneous
bearings observed on twin-channel CRDF equipment.  ABSTRACT NO. 2:  To
enable bearings to be obtained when multipath propagation is causing wide
deviations, a large number of readings may be taken over a given time interval
and the average bearing taken as the true one.  In the equipment described, a
servo-controlled null-following goniometer is used.  Its drive shaft carriers a
small mirror which reflects light from a lamp downwards towards a motor
driven platform carrying a photocell and an impulse magnet.  Both of these
generate a pulse for each revolution of the platform, the interval between them
depending on the angular position of the mirror on the goniometer drive shaft.
The motor that drives the platform also drives a phonic wheel, which
generates a pulse for every 1º of rotation of the platform.  These pulses are
gated, by a rectangular wave derived from the pulses produced by the magnet
and p.e. cell, and passed to a bank of dekatron counters.  These display the
total number of degrees.  The bearing samples are counted on a second bank
of counters, triggered by the gating waveform.  Both counts are reset to zero
after 2.56 sec.  Trial runs showed a worthwhile decrease in variance.
ABSTRACT NO. 3:  The instrumental accuracy of H.F. Direction Finders can
be made of a high order, but limits are imposed by the accuracy of arrival of
the wave.  It has been found that considerable improvements can be made by
averaging either in time or space.  Space averaging involves the design of
wide aperture aerial systems and introduces many complications and
expensive equipment.  Time averaging can be done by several fairly simple
means with worthwhile results.  In the following article, the design of
equipment for use both with CW and with interrupted signals is described.
Simultaneous measurements with a Cathode Ray Direction Finder at the
Radio Research Station at Slough were made and the results compared.
(Abstract No. 1 - Science or engineering abstract, Abstract No. 2 - Source of
abstract unknown, Abstract No. 3 - Author's abstract, trade journal, English






Current Direction-Finding PracticeTitle Text
Hopkins, H. G., and Pressey, B. G.Author Text




Direction-finding practice in Britain is reviewed over the frequency band 10
kc/s-400 Mc/s; the survey is restricted to land-based systems.  Current
applications are outlined, the factors affecting accuracy are discussed with
particular reference to those concerned with propagation, and equipment is
described.  The applications are numerous, ranging from location of
thunderstorms at the lowest frequencies to widespread aeronautical uses at
the highest frequencies.  Over the lower parts of the frequency range the
effects of the ionosphere on accuracy have to be borne in mind in many of the
applications.  In the vhf and UHF bands these limitations are absent for short-
range working and the accuracy is determined largely by site and
instrumental properties.  The majority of direction-finders in current use have
fixed aerial systems, the most common being the Adcock type.  At the lower
frequencies, however, loops are used, and wide-aperture systems having
circular arrays of aerial elements are finding application at the higher
frequencies.  Regarding the display of bearing information, although some use
is still made of the aural-null method, automatic presentation of the bearing
either on a meter or on a cathode-ray tube is generally employed.  For
aeronautical purposes in the vhf and uhf bands, where development has been
particularly marked, remote control of the equipment and remote display of
the bearings (on a number of frequencies simultaneously, if required) are of
increasing importance.  A description of automatic position-fixing systems for
which these remotely operated instruments are especially adapted is
included.  (Author's abstract, formal literature, English language/abstract, file








Antenna Laboratories, Ohio State University Research Foundation,




An analysis was made of a phase comparison monopulse system consisting
of 2 antennas operating in a sum, difference, and product combination.  The 2
radiators were considered entirely separated.  The phase comparison system
received the same amplitude but the signals are combined in-phase or out-of-
phase.  The phase centers of the 2 antennas are displaced.  Relations were
derived among the following parameters which govern the antenna
performance:  (1) aperture distribution, (2) side lobe level, (3) angular
sensitivity, (4) spacing between centers of the 2 antennas, and (5) aperture
size.  Results are presented in graphs and tables which show (1) the side
lobe level as a function of sensitivity and of relative spacing, (2) sensitivity as
a function of spacing, and (3) the optimum conditions.  From these results,
the distribution can be specified for a given side lobe level and relative
sensitivity.  The results were verified experimentally, and good agreement was
achieved.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Traveling Ionospheric Disturbances in the F RegionTitle Text
Munro, G. H.Author Text
Austral. J. Phys., vol. 11, no. 1, pp. 91-112, March 1958.Source Text
Keyword Text
Observations of the horizontal movements of traveling ionospheric
disturbances recorded on a single radio frequency from April 1948 to March
1957 are analyzed for seasonal and diurnal variations of occurrence and of
direction and speed of travel.  Recording was mainly in daylight hours, but
some limited night results are included.  The average number of disturbances
recorded was six per day over the period.  Observing accuracy and
significance of the deduced data are discussed.  The frequency of occurrence
has a diurnal variation with a marked midday maximum and a seasonal
variation with minima at the equinoxes.  The monthly means of direction of
travel show a consistent seasonal change from 30 degrees in winter to 120
degrees in summer with a small corresponding change in mean speed from 8
km/min in winter to 7 km/min in summer.  The monthly mean diurnal variation
of directions was consistent from 1950 to 1954, but has shown a marked
change in the last two summers.  Winter directions by day are mainly in the
north-east quadrant and have a mean day-last drift towards the north but at
night they are predominantly in the north-west quadrant.  Summer day-time
directions were mainly in the south-east quadrant until December 1956; since
then, they have tended to the south-west after noon, reverting to the south-
east about midnight.  Diurnal variation of speed is of the same order as the
seasonal change.  (Abstract source unknown, formal literature, English






Magnetic Field AntennaTitle Text
Polydoroff, W. J.Author Text
Electronic Industries, vol. 17, no. 3, pp. 66; March 1958.Source Text
Keyword Text
Discusses the present day "frame aerial" and its effective height, Maxwell's
Equation of velocity of propagation, the insertion of magnetic core material
into a coil and its effect on u, and then introduces the approach of considering
the loop antenna as a strictly electromagnetic device.  Core effects are
discussed and some applications, and ferrite rod cores are considered as a
means of bending and redirecting a wave front.  (Source of abstract unknown,







Automatic Direction Finder, Collins Radio Type DF-201, Evaluation ofTitle Text
Schafer, C. W.Author Text
Naval Air Test Center, Patuxent River, Maryland, Final Report, ASTIA No. AD-
157 641; 10 March 1958.
Source Text
Keyword Text
The DF-201 is an airborne navigation equipment which covers the low/medium
frequency radio range and broadcast frequencies between 90 and 1800 kc in
4 bands.  The DF-201 is used to guide an airplane to a transmitting station or
to obtain the relative bearing of a transmitting station.  The system can also
be used as a communications receiver.  The DF-201 system showed
approximately 30% improvement over the ARN-6 ADF system in regard to
physical size, wight, and power consumption.  Laboratory tests indicated that
the DF-201 system has adequate sensitivity.  The selectivity was better than
that found in other types of ADF systems.  Flight tests indicated that the
system has bearing accuracy and maximum range characteristics that are
comparable to those found in other ADF systems.  (Science or engineering
abstract, technical report including miscellaneous government published







New Single Antenna Interferometer System Using Proximity-Coupled
Radiators
Title Text
Sletten, C. J., et al.Author Text
Air Force Cambridge Research Center, Bedford, Massachusetts, ASTIA No.
AD-152 364.  See Department of Commerce PB135216; March 1958.
Source Text
Keyword Text
A new dual terminal antenna composed of 22 proximity-coupled radiating
elements is described.  This paper discusses the analytic behavior of dual-
terminal arrays and presents experimental results with the sun, moon, and
Explorer I as sources.  A new stable integrating receiver is presented in
detail.  This "single antenna interferometer" and radio astronomy receiver
gives a single angle bearing to high accuracy on very weak signals without
ambiguity.  Excellent meridian crossing data on Explorer I is reported using
this novel antenna-receiver equipment.  This installation, located near Bedford,
Mass., enabled scientists to establish this satellite's period to a small fraction
of a second.  (Author's abstract, technical report including miscellaneous







Discussion on Range and Bearing SystemsTitle Text
Smith-Rose, R. L., Williams, C., Redgment, P. G., Strong, C. E.,
Garfield, W. L., Hopkins, H. G., Pressey, B. G., Earp, C. W., Cooper-
Jones, D. L., Watson, D. W., Hirst, R. L., Bain, W. C., Byatt, D. W. G.,
Deacon, D., Ross, W., Bell, C. A., Haigh, J. D., Godfry, R. M., Hawkes,
H. W., Jolliffe, S. A. W.
Author Text
at the IEE Convention; 28 March 1958.Source Text
Keyword Text
Discussion on four papers published in the same volume.  See nos. 3842,
3843, 3846, and 3854 on Navigation Range and Bearing Systems.  (Science







General Aspects of Short-Range Rho-Theta SystemsTitle Text
Strong, C. E.Author Text
JIEE, vol. 105, Part B, Supplement No. 9, pp. 284-297; The Institution of
Electrical Engineers, Paper No. 2578 R; March 1958.
Source Text
Keyword Text
The paper starts with a recapitulation in simple terms of the principal
processes used in rho-theta systems, namely azimuth transmission,
distance measurement and direction finding.  An outline is then given of the
TACAN system, illustrating the application of the processes in an established
system of particular present interest.  Further illustrations are taken from
V.O.R. technique with particular reference to an experimental system known
as V.O.R.A.C. the main purpose of which was to investigate the possibilities
of improving the accuracy of the V.O.R. system while maintaining
compatibility with the system in current use.  Finally it is suggested that the
most general form of a rho-theta system would be one giving the distance and
bearing indication both in the air and on the ground, and the paper ends with
speculations on the application of secondary radar technique to such a
purpose.  A rho-theta system is a navigational aid of the kind which enables
the position of an aircraft to be fixed with respect to a point on the ground by
measurement of the distance and bearing of the aircraft with respect to that
point.  It is a single-site system in contrast to systems depending on
reference to three or more widely spaced ground stations.  (Author's abstract,






The Impact of the Spiral Antenna and its Derivatives on the Design of
Antennas and the Weapon System
Title Text
Turner, E. M.Author Text
Wright Air Development Center, March 1958.Source Text
Keyword Text
Progress in the design  of aircraft since the beginning of World War II has
been truly phenomenal.  Likewise, progress in the design  of electronic
equipment has moved at a similar pace, if not faster.  This is dramatized by
the fact that 20 years ago only two branches of electrical engineering existed,
whereas today there are 38 specialties.  It is estimated that well over 50
years would be required at the college level to cover the material already
available; with new material coming off the press each year at an accelerated
rate.  Antennas were more or less neglected in this race until about five years
ago, as the need was not  urgent, and the future requirements were not
clearly seen.  Even at this late date, the necessity for integrated design into
the aircraft structure is not fully appreciated by all, with the possible
exception of communications and radar type equipment.  In the
countermeasures and reconnaissance fields where the neglect was most
pronounced, the need is the greatest; as for example, on some of the recent
weapon systems, up to 150 antennas of all categories have been installed
with the attendant problems of coupling, switching, drag on the aircraft, and
generally degraded performance.  (Abstract source unknown, Technical report







Unusual Propagation at 40 MC from the USSR SatelliteTitle Text
Well, H. W.Author Text
Proc. IRE, vol. 46, no. 3, p. 610; March 1958.Source Text
Keyword Text
Recordings of signals from the first Soviet satellite were made at the Derwood
Experimental Laboratory, Carnegie Institution of Washington, Department of
Terrestrial Magnetism, from October 4 to October 25, 1957.  The recording
instrument was a conventional phase-switching interferometer, as used in
radio astronomy, operating at 40.002 mc.  Receiving antennas were folded
dipoles spaced 11 wave-lengths apart along an east-west line.  These were
changed on October 9 to a spacing of approximately 15 wavelengths along
the axis of the satellite's orbit, that is, inclined 65º to the equatorial plane.
The instrument was originally designed for use at 38 mc with a bandwidth of
150 kc but was hastily converted to monitor 40.002 mc shortly after the first
announcement of the launching.  Subsequent reductions in bandwidth of the
receiver to about 3 kc were helpful in minimizing interference.  Normal
sensitivity was such that signals at the receiver of approximately 10-16 watts
would saturate or drive the recording pen off-scale.  The satellite signals were
normally saturating except in a few isolated cases which may have been
caused by receiver detuning.  A movement of any signal source through the
receiver's antenna pattern produces the well-known interference pattern with
maxima and minima resulting from the addition or cancellation of the
combined signals from the two antennas.  (Author's abstract, formal literature,






Navigation Aids on Board Ships and Airplanes by Polar Navigation
Methods
Title Text
Zetzmann, H. J.Author Text
Zeit fuer Flugwissenschaften, vol. 6, no. 3, pp. 81-84; March 1958.Source Text
Keyword Text
This is a report of the meeting of the Committee for Radio Direction Finding,
October 1957.  (Science or engineering abstract and Written for this
publication by Southwest Research, trade journal, German language/abstract,






On the Scattering of Electromagnetic Waves from Sinusoidal and
Trochoidal Surfaces of Finite Conductivity
Title Text
Aksenov, V. I.Author Text
Radiotekhnika i Elek tronika, vol. 3, no. 4, pp. 459-466; April 1958.Source Text
Keyword Text
This problem has an obvious practical application as regards dispersion over
the surface of the sea.  The treatment is theoretical and assumes a surface
that undulates in one direction only.  An expression is derived for the
dispersed field at a distance by using the vector form of the Kirchhoff integral.
The results are applied by way of illustration to a sinusoidally undulating
surface characterized by L/a = 10, L/λ = 3.75, p = 0.2 + j 0.05, where L =
period of undulation, a = amplitude of undulation, λ = wavelength of incident
wave, p=sqrt(µ*/ε*), µ* and ε* being respectively the relative complex
magnetic and dielectric permittivities of the dispersing surface.  When the
wave is incident perpendicular to the mean level of the dispersing surface,
dispersion lobes occur with maxima at angles 0º, ±15.5º, ±32.3º, ±53.1º.  The
corresponding amplitudes are calculated separately for horizontal and vertical
polarizations, the greatest intensity being in both cases in the fourth lobe.  In
the case of a trochoidal surface, only the dispersed wave returning in the
opposite direction to the incident wave is considered.  (Science or engineering







Tropospheric Bending of Radio WavesTitle Text
Anderson, L. J.Author Text
Trans. Am. Geophys. Union, vol. 39, no. 2, pp. 208-212; April 1958.Source Text
Keyword Text
A simple and accurate method is presented for computing the refractive
bending of radio waves in the lower 100,000 ft of the atmosphere.  A given
refractive-index profile is approximated by a series of straight lines (layers of
constant gradient) and the incremental bending computed for each layer.  The
method is applied to the "standard" atmosphere, and total bending is plotted
against the surface refractive index for various vertical angles of arrival from 0
to 1 radian.  (Author's abstract, formal literature, English language/USA






Commutated Antenna Direction Finder, Type PQTitle Text
AnonymousAuthor Text
D.835 (Issue 5), Standard Telephones and Cables Limited, Radio Division,
Oakleigh Road, New Southgate, London, N.11., April 1958.
Source Text
Keyword Text
The restrictions imposed on conventional Adcock d.f. systems by antenna
spacing limitations are frequently aggravated by operational, economic, and
administrative considerations which dictate that the d.f. station should be
sited on or in close proximity to an airfield.  In such cases, it is often difficult
and sometimes impossible to find a good site and thus accurate bearings can
be obtained only with a d.f. equipment less susceptible to site and
polarization errors.  The commutated antenna direction finder (CADF)
equipment employs a wide aperture antenna array and has been developed
with the primary object of overcoming these limitations.  At the same time,
advantage has been taken of modern circuit techniques to reduce the effects
of interference and short term bearing fluctuations.  As a result, the developed
v.h.f. and u.h.f. versions of CADF are eminently suited for installation at
locations confronted with severe site restrictions, e.g., mountainous areas,
ships, etc., while its decreased susceptibility to interference makes the
system particularly adaptable for use in fixer networks employing either
manual or automatic position fixing methods.  As an example of the potential
capability of the CADF system, it is interesting to record that Standard
Telephones and Cables engineers, using an h.f. version of the equipment,
succeeded in tracking the first Russian satellite with considerable accuracy.
Satellite signals were received out to a range of 6000 miles and good bearings
were obtained during transits up to an elevation of 80 degrees.  (Abstract
taken from author's introduction, company published technical report, English






Countermeasures Direction-Finding AntennaTitle Text
AnonymousAuthor Text
General Electronic Laboratories, Incorporated, Cambridge, Massachusetts,
Report No. 1, Contract No. 72753, ASTIA No. AD-303 608L; 30 April 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Airborne Electronic (Ferret) Reconnaissance TechniquesTitle Text
Barthel, E. H., Bates, J. K., et al.Author Text
ITT Laboratories, Nutley, New Jersey, Interim Report No. 15, Contract AF
33(600)-27521, ASTIA No. AD-301 292; April 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Beck, G. E., Moorhen, C. N., Houghton, P. A., Fraser, D. O., and Durst,
C. S.
Author Text
J. Inst. Nav., vol. 11, pp. 117-145, Discussion, pp. 146-149; April 1958.Source Text
Keyword Text
Papers as follows:  (1) BECK, G. E., "Airborne Doppler Equipment," pp. 117-
124.  An account of the basic principles of Doppler navigation, including
antenna patterns, presentation of data and various sources of error.  (2)
MOORHEN, C. N., "The Navigational Applications of Doppler Equipments,"
pp. 125-130.  A description of operational procedures and the accuracy
achieved in military aircraft.  (3) HOUGHTON, P. A., "The Future Development
of Doppler Navigation," pp. 130-137.  Various possible improvements in
equipment are described.  These mainly concern the use of automatic
computers to simplify the presentation of data.  Experimental models of units
are discussed.  (4) FRASER, D. O., "Doppler and Civil Aviation," pp. 138-143.
 A discussion of accuracy requirements, and integration with other
navigational aids.  (5) DURST, C. S., "The Sea Surface and Doppler," pp. 143-
145.  Data on the frequency of occurrence of calm conditions in various sea
areas, and of the dependence of the sea roughness on wind speed.  (Source
of abstract unknown, formal literature, English language/abstract, document






Measurement of the Variation of the Phase Path of a Signal Reflected
from the Ionosphere
Title Text
Drachev, L. A.Author Text
Pribory i Tekh. Eksper (USSR), no. 2, pp. 56-61; March-April 1958.Source Text
Keyword Text
The article describes and estimates the accuracy of an apparatus to measure
the variation of the phase path of a signal reflected from the ionosphere
caused by movements of large-scale inhomogeneities.  The apparatus
enables changes of the phase path by any number of wavelengths to be
recorded with an accuracy of half a wavelength.  Changing the indicator
enables statistical phase fluctuations to be measured with an accuracy of
±1º.  (Author's abstract, trade journal, Russian language/abstract, document










Stanford University, Electronics Laboratory, Contract No. 225(24), Technical
Report No. 32.  See also Department of Commerce PB138549, ASTIA No.
AD-161 326; 21 April 1958.
Source Text
Keyword Text
ABSTRACT NO. 1:  This dissertation describes a way in which two or more
signals of the same radio frequency, but of a different direction of arrival, may
be resolved by taking advantage of the above Doppler shift.  In this case the
received signal consists of the sum of the various individual signals, each
having a superimposed frequency modulation whose characteristics depend
on the direction of arrival of that particular signal component.  By properly
processing the composite signal the individual components can be separated,
thus achieving directional discrimination analogous to that of a directional
antenna.  Because of this analogy, the rotating antenna system is called a
"Doppler array."  ABSTRACT NO. 2:  A new principle was developed for the
purpose of resolving multiple signals arriving from different directions in space.
 The principle and the theoretical properties are presented and the realizability
of a system embodying the principle is demonstrated.  The unconventional
techniques encountered present special problems in circuit design which are
discussed in detail.  A thorough experimental demonstration of some of the
critical operations including those not subject to exact prediction by theory is
described.  The principle of directional resolution using a moving antenna can
be used to produce the equivalent of any antenna system and is really an
extension of the sampling theorem to a space field problem.  (Abstract No. 1 -
Science or engineering abstract, Abstract No. 2 - Author's abstract, technical
report including miscellaneous government published material, English






Meteor Trail Measurements by Radio Echo Detection Means. <NOTE>
Technical note no. 2, 1 May 57-30 Apr 58
Title Text
Greenhow, J. S.Author Text
Technical Note: 26 pages, 1958  Author's Association:  Manchester
University, England.
Source Text
meteors, radar echo areas, upper atmosphere, density,
barometric pressure, upper atmosphere, atmospheric
temperature, upper atmosphere, diurnal variations,
standards,  ionization, Great Britain, test equipment
Keyword Text
The report is concerned with the investigation of upper  atmosphere dens ties,
pressures and temperatures from  observations of radio echoes from meteor
trails.  The heights  of meteor trails are determined using radio direction
finding  techniques.  Measurements of meteor velocity can then be used
together with theories of meteor ionization to give  atmospheric pressures and
scale heights.  The rate of decay of  echo amplitude, which depends directly
upon the molecular  diffusion coefficient, also gives a measure of atmospheric
 density. Mean atmospheric profiles between 80 and 100 Km. for  two days in
January 1958 have been determined, and are shown  to be in good agreement
with the I.C.A.O. atmosphere.  The  diurnal variation in atmospheric density
has also been  investigated, and at a height of approximately 95 Km.
preliminary measurements suggest that the density varies by  almost a factor
of 2 to 1 throughout the day. If this result  is verified as more records are
analyzed, then the adoption of  a standard atmosphere for this region would






Ferrite Radiators Shrink Missile Antenna SystemsTitle Text
Hanks, H. C., Jr.Author Text
Electronics, vol. 31, no. 17, pp. 49-51; 25 April 1958.Source Text
Keyword Text
Procedure for predicting approximate radiation pattern for ferrite elements in a
microwave antenna system uses random balance technique.  Results
indicate that directivity property of ferrite elements permits ferrite arrays to
provide half-power beam widths and side-lobe characteristics equal to those
obtained with large conventional antenna systems.  (Source of abstract







Theory of Inverted L-Antenna with ImageTitle Text
Harrison, C. W.Author Text
U.S. Army Signal Corps., Technical Memorandum No. 11-58(14); 8 April 1958.Source Text
Keyword Text
An approximate theory of an inverted L-antenna with image is developed, the
principal objective being the evolvement of a formula for the driving point
impedance of the structure.  Using this result it is possible to solve several
related antenna problems through employment of the principle of
superposition of circuits.  Examples of antennas amenable to analysis in this
way include the top-loaded folded monopole and the electrically similar hairpin
structure.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






The Identification of Lightning Discharges by Sferic CharacteristicsTitle Text
Jones, H. L.Author Text
1958 Southwestern IRE Conference Proceedings, Sponsored by the San
Antonio Section, pp. 82-86; 10-12 April 1958.
Source Text
Keyword Text
Discovery of a new type of atmospheric by Jones and Hess in 1950 made
possible the development of the present sferic-radar system for the tracking
and denfification of severe thunderstorm cells which sometimes develop into
tornadoes.  The development of the 150 kilocycle static direction finder at the
Tornado Laboratory of Oklahoma State University has resulted in the
denfification of the "tornado oscillator" or "inner cloud discharge" that is
characteristic of severe storms common to the Great Plains Area.  The
sferics network of the Air Weather Service, initiated and directed by Lt.
Colonel E.J. Fawbush, was equipped with three AN/GRD1-A direction finders
operating on a band in the neighborhood of 10 kilocycles.  This network was
first operated in the spring of 1954, and covered parts of Texas, Oklahoma,
Arkansas and Kansas.  As a result of the operations of this network during
the tornado season of 1954, a significant discovery was made.  As the
intensity of a thunderstorm increased, the number of sferics per second from
the thunderstorm increased to reach a peak value some 30 to 90 minutes
before the time of formation of a tornado.  Following the maximum value, the
rate of sferic arrival decreased to a relatively small value just prior to tornado
time.  (Source of abstract unknown, formal literature, English language/USA






Optimum Stacking Spacing in Antenna ArraysTitle Text
Kasper, H. W.Author Text
QST, vol. 42, pp. 40-43; April 1958.Source Text
Keyword Text
Principles are outlined and general design information given in graphical form,
relating spacing to source beamwidth.  (Source of abstract unknown, formal







The Measurement of Phase DifferencesTitle Text
Kovalev, V. P.Author Text




A review of the methods of measurement of phase differences between
electrical signals is given.  A summary of the properties of phase meters of
various types is presented which enables us to choose the method of
measurement which is most suitable for the solution of the given practical
problem.  (Author's abstract, formal literature, English language/Russian










Cruft, Laboratory, Harvard University, Cambridge, Massachusetts, Contract
No. 186632, ASTIA No. AD-158 738; 10 April 1958.
Source Text
Keyword Text
Square loop antennas driven in the zeroth-phase sequence (voltages in phase
at all four corners) and the second-phase sequence (voltages alternately) in
and out of phase at the corners) have been studied.  The theoretical input
admittances and impedances have been calculated for each phase sequence
and for a simple superposition of the two phase sequences.  Current
distributions and input admittances have been obtained experimentally for the
same superposition of the two phase sequences.  (Author's abstract,
technical report including miscellaneous government published material,






Xq-5 Drone Fei Evaluation DataTitle Text
Teeter, W. L.Author Text
Technical Report:  Report LMSD-4082, 20 pages; April, 1958.  Author's
Association:  Lockheed Missiles and Space CO Sunnyvale Calif.
Source Text
target drones, firing error indicators, aerial targets,
intercept trajectories, telemetering  data, computer
programming, angle of arrival, velocity, range
(distance), kill  probabilities, terminal ballistics,
errors, miss distance, measurement, kingfisher,
NTISDODXD
Keyword Text
The Firing Error Indicator (FEI) is a self-contained, active radar system,
developed  specifically for installation in the XQ-5 Drone to provide attacking
missile scoring  information. Scoring information is provided by inserting data
points that have been  telemetered from the FEI and recorded into a
programmed computer to obtain three  direction angles, velocity, miss







Direction-Finder, Radio, Shipboard Siting and Design, Study and
Development
Title Text
Travers, D. N., Moore, J. D., et al.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Report No. 27,
Contract No. 64585, ASTIA No. AD-202 545L; 26 April 1958.
Source Text
Keyword Text
The recent work performed toward the construction of a spinning three loop
array is summarized in detail.  The performance of the 500 cubic inch spaced
loop is described with respect to effective height and pattern quality.  It is
concluded that it is feasible to construct a working model of this volume if the
low effective height is acceptable.  It is shown, however, that the effective
height of a model of these dimensions is so low as to be of only limited value.
 It is also shown that raising the low frequency cutoff for the spaced loop,
while simplifying the construction problem, offers very little help toward
increasing the distance range of the antenna for reception of a specified
signal.  It is concluded, therefore, that for a final working model a volume
greater, and probably much greater, than 500 cubic inch spaced loop antenna
is summarized in detail with respect to pattern quality and effective height.  It
is shown that the effective height of this antenna is on the order of 25 db.
above the 500 cubic inch model but still about 25 db. below the existing
AN/SRD-7 HF loop at 2.0 mc., and approximately 6 db. below at 25 mc.  It is
shown that this effective height is probably sufficient for practical application.
However, this volume is large for use with an AN/SRD-7 and for compactness,
lower weight and simplicity, a lower volume is indicated.  It is concluded,
therefore, that the final volume should be determined in terms of operational
requirements as specified by the Navy.  Data is presented to facilitate this
decision by indicating the relationship between volume and range at which a
radiating source can be detected with 10º azimuthal resolution.  The
unwanted direct pickup in an AN/SRD-7 system has been determined
approximately and compared to the maximum acceptable direct pickup for
successful operation of a three loop array of the dimensions already
mentioned.  It has been determined that additional shielding will be required
on the AN/SRD-7 receiver, the RF transmission line, and the nonreceiving
portions of the antenna.  It is concluded that the additional shielding required
must be on the order of that afforded by solid copper conductor or copper
screening.  If such shielding is not provided, the existing AN/SRD-7 system
would introduced enough direct pickup to cause excessive reciprocal error.
(Author's abstract, technical report including miscellaneous government
published material, English language/USA abstract, file number 1000,
Abstract Text





Electronic Scanning SymposiumTitle Text
AnonymousAuthor Text
USAF Cambridge Research Center, Bedford, Mass., AFCRL-TR-58-145(I),
ASTIA No. AD-152 409; 29 April-1 May 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Wullenweber Direction Finder Station Equipment Instruction BookTitle Text
AnonymousAuthor Text
Wullenweber Direction Finder Station Equipment Instruction Book , National
Defense Contract Phase III, NAVSHIPS 93248, Cast 26-11606, Federal




The authors describe the direction finding equipment and the accessory
equipment needed for maintenance and checking of proper operation.  The
overall operation is outlined then detailed operation is given of the goniometer,
switching panel, receiver, and indicator.  Initial adjustments are listed along
with maintenance and troubleshooting.  A listing of replaceable parts is also
included.  (Abstract written for purpose of this publication by Southwest






Direction Finder Group, UHFTitle Text
Bednash, C. S., and Clifford, V. F.Author Text
Federal Telecommunication Laboratories, Nutley, New Jersey, Quarterly




Progress is reported on all major tasks.  Each task consists of 4 phases:  (1)
review of mechanical and electrical problems, (2) experimental design work,
(3) building and testing of prototype model, and (4) final design and test of
engineering model.  Reference is made to the following percentages of
completion; tasks advanced to phase 5, 52%; tasks advanced to phase 3,
17.5%; to phase 2, 23.5%, and to phase 1, 7%.  Considerable effort was
expended on the azimuth indicator.  The prototype model of the antenna was
built and the final version of the captive joint was completed.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Distribution of Scattering Elements for Propagation of Radio Waves over
an Agitated Sea Surface
Title Text
Braude, S. I.Author Text
Radiofizika, vol. 1, no. 3, pp. 25-29; May 1958.  Translation OTS 59-13, 545,




Not available.  (Written for this publication by Southwest Research, formal







Electronic Warfare Studies, Analysis of Jammer Location SystemsTitle Text
Frankfort, M., Harris, B., et al.Author Text
New York University College of Engineering, New York, Scientific Report,
Contract No. AF 30(602)1655, ASTIA No. AD-148 799; 1 May 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Service Test of UHF Direction-Finder Set, AN/TRD-12Title Text
Kent, G. S., and Byrd, W. H., Jr.Author Text




The AN/TRD-12 (225.0 to 399.9 mc) ground-based UHF receiver-indicator is
designed to provide instantaneous visual direction-finding information from
aircraft radio signals.  Tuning is normally accomplished by means of a
remotely controlled device which selects any one of 20 preset frequencies.
Any one of 1750 channels can be selected manually.  Results of test
indicated that the AN/TRD-12 was unsuitable for Army use.  (Science or
engineering abstract, technical report including miscellaneous government






Single Hop Propagation of Radio Waves to a Distance of 5300 kmTitle Text
Kift, F.Author Text
Nature, vol. 181, pp. 1459-1460; 24 May 1958.Source Text
Keyword Text
The Appleton and Beynon equations, for the reflection of radio waves from
ionospheric layers, have been solved for a wide range of possible conditions,
using a digital computer.  These calculations support the hypothesis of a
recent note that single-hop propagation has been recorded over the 5300 km
path between Slough and Ottawa.  (Science or engineering abstract, trade






Dectra:  A Long-Range Radio-Navigation AidTitle Text
Powell, C.Author Text
J. Brit. IRE, vol. 18, pp. 277-290, Discussion, pp. 291-292; May 1958.Source Text
Keyword Text
The tracking and ranging functions of the system are discussed with
reference to the time-sharing technique on which the tracking pattern is
based.  The receiving and display equipment is described and details are
given of the transmitting stations which are common to the Dectra and Decca
services.  Accuracy and performance are considered.  (Science or







Target Generator for Alignment of VHF and UHF Direction Finding
Equipment (Signal Generator SG-136/U)
Title Text
Rugari, A. D.Author Text
Rome Air Development Center Griffiss AFB, New York, ASTIA No. AD-148
715.  See also Department of Commerce PB135312; May 1958.
Source Text
Keyword Text
Signal Generator SG-136/U, a portable battery operated transmitter used for
alignment of Azimuth Indicator Units of Direction Finding Equipments
operating in the UHF and VHF bands, is described.  Theory of operation,
specification requirements, test procedures and results of First Article tests of
the Signal Generator are included.  (Author's abstract, technical report
including miscellaneous government published material, English






Methods and Installations for Long-Distance Radio NavigationTitle Text
Stanner, W.Author Text
Elektrotech. Z., Ed. A., vol. 79, pp. 322-329; 1 May 1958.Source Text
Keyword Text
A review of the principal present-day systems including Loran, Consol and
Decca.  (Source of abstract unknown, trade journal, German






Army Electronic Proving Ground Fort Huachuca Ariz Evaluation of a
Ground-Based FM/VHF Automatic Direction Finder AN/TRD-10
Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Marconi Doppler NavigatorTitle Text
AnonymousAuthor Text
Wireless World, vol. 64, pp. 260-261; June 1958.Source Text
Keyword Text
Further technical details are given and performance during a demonstration
flight is described.  (Science or engineering abstract, trade journal, English






Wullenweber-Type Antenna ArrayTitle Text
AnonymousAuthor Text
Electrical Engineering Research Laboratories, University of Illinois, Urbana,




An antenna array is to be developed for a Wullenweber-type radio direction
finder.  Efforts are concerned with the fabrication and installation of the array
and with the evaluation of the direction finding system with this array and
suitable terminal equipment.  Progress is reported on the site development,
facilities constructed, antenna array and terminal gear, array pattern
computations, and instrumentation for the evaluation.  (Science or engineering
abstract, technical report including miscellaneous government published







Arctic Test of AN/ARN 59 Automatic Radio Direction FinderTitle Text
AnonymousAuthor Text
Army Arctic Test Board, Fort Greely, Alaska, Project No. ATB 1357, ASTIA
No. AD-208 884; 2 June 1958.
Source Text
Keyword Text
The AN/ARN-59 automatic radio direction finder (ADF) was tested for use in
army aircraft under arctic winter conditions.  The AN/ARN-59 is a lightweight,
airborne radio compass system designed to provide automatically a visual
indication of the direction from which an incoming RF signal is being received,
and to provide the aural reception of AM signals.  Provisions are incorporated
for loop operation.  The frequency range is from 190 to 1750 kc.  The physical
and electrical characteristics of the AN/ARN-59 were determined.  The
equipment was effective as an ADF at distances up to 80-naut mi from the
station.  The antenna mode was effective up to 80-naut mi, but was generally
less sensitive than the compass mode.  Normal operation was experienced
after the AN/ARN-59 was cold-soaked 25 to 27 hr at ambient temperatures
ranging between -15ºF and -39ºF.  Mutual interference between the AN/ARN-
59 and other installed aircraft electronic equipment was not encountered.  The
AN/ARN-59 was determined to be suitable for use in army aircraft under arctic
winter conditions.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Results of New Evaluation on Field Change No. 1 to the AN/SRD-7,
Submitted by Stewart-Warner Electronics, Chicago, Illinois
Title Text
AnonymousAuthor Text
New York Naval Ship Yard, Material Laboratory, Supplementary Report; 17
June 1958.  See also Department of Commerce PB140492.
Source Text
Keyword Text
Not available.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Phase III, Interim Engineering Report No. 12, Wullenweber Antenna ArrayTitle Text
AnonymousAuthor Text
Case 26-11606, Federal Telecommunication Laboratories, Nutley, NJ, Navy
Department contract NObsr-49280, June 1958.
Source Text
Keyword Text
This report covers the period 3 March 1958 - 1 June 1958.  Equipment
delivered and installed at University of Illinois antenna site.  Over-all system
tests and operation described.  (Author's abstract, technical report, English






Extremely High Altitude Ferret Reconnaissance StudyTitle Text
Balogh, P., Bender, R. M., et al.Author Text
Haller, Raymond, and Brown, Incorporated, State College, Pennsylvania,




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Improvement of Readings on a Two-Channel Visual Direction FinderTitle Text
Baur, K.Author Text




It is shown mathematically that integration of the output of the receivers and
application of appropriate time constants in the output circuits can reduce the
effects of some interference encountered in short-wave direction finders.  With
crt displays this results in more accurate readings.  (IRE or IEEE abstracts,







Modification Kit MD-383()/TRDTitle Text
Fink, C.Author Text
Litton Industries, College Park, Maryland, Quarterly Report No. 3, Contract
DA 36-039-sc-74901, ASTIA No. AD-201 185; 30 June 1958.
Source Text
Keyword Text
The final design of all electrical components for Bands, A, B and C has been
effected.  All components including dipoles, reflectors, directional couplers
and tapers for the prototype unit have been tested.  Preliminary assembly of
the Band A, B and C component boxes has been completed and checks of
amplitude and phase distribution at the antenna terminals have been made.
In addition, overall electrical checks have been made of the component boxes
and dipoles assembled as a unit.  Satisfactory performance has been
achieved throughout.  Final design of the target transmitter cavity and circuitry
has been completed and production drawings are in the process of being
made.  Final drawings of the target transmitter mast and Valentine antenna
have been completed and fabrication started.  A major effort during this
reporting period has been the final mechanical engineering design.  Effort has
been devoted to finalizing the design of the antenna mounting structure, mast
and TR box to permit mounting combinations of minimum weight and wind
loading and for ease of handling on the ground.  (Author's abstract, technical
report including miscellaneous government published material, English










Third Quarterly Progress Report, 15 January to 15 April 1958, Litton
Industries, College Park, Maryland, 30 June 1958.
Source Text
Keyword Text
The final design of all electrical components for Bands A, B and C has been
effected.  All components including dipoles, reflectors, directional couplers
and tapers for the prototype unit have been completed and tested.
Preliminary assembly of the Band A, B and C component boxes has been
completed and checks of amplitude and phase distribution at the antenna
terminals have been made.  In addition, overall electrical checks have been
made of the component boxes and dipoles assembled as a unit.  Satisfactory
performance has been achieved throughout.  Final design of the target
transmitter cavity and circuitry has been completed and production drawings
are in the process of being made.  Final drawings of the target transmitter
mast and Valentine antenna have been completed and fabrication started.  A
major effort during this reporting period has been the final mechanical
engineering design.  Effort has been devoted to finalizing the design of the
antenna mounting structure, mast and TR box to permit mounting
combinations of minimum weight and wind loading, and for ease of handling







A New Method of Component Determination in Radio Direction-Finding
for Coherent Waves
Title Text
Gabler, H., and Wachtler, M.Author Text




ABSTRACT NO. 1:  The three ellipses produced by three suitably spaced
crossed-loop antennas with a two-channel cathode-ray D/F equipment are
superimposed on the screen.  Bearings free from night effect can be obtained
even under unfavorable site conditions.  ABSTRACT NO. 2:  A new method of
analysis of the displayed ellipse is given for a D/F assembly consisting of
three crossed frame aerials and a double channel night-effect-free equipment.
Such an equipment offers the possibility of accurate D/F measurements over
an unfavorable terrain.  ABSTRACT NO. 3:  A new method is reported by
which it becomes possible to obtain bearings free from night effects by the
use of three crossed-loop antennas in conjunction with a twin-channel visual
direction finder.  This is done by analyzing the screen readings into their
components.  In principle such an arrangement opens the way to the erection
of D/F equipment on terrain which is unfavorable from the point of view of D/F
engineering.  (Abstract No. 1 - Source of abstract unknown, Abstract No. 2 -
IRE or IEEE abstract, Abstract No. 3 - Canadian translation, formal literature,
German language/abstract, file number 108, Canadian translation available.






A Summary of Observations at the University of Illinois on Satellite
195702
Title Text
Hayden, E. C.Author Text
National Science Foundation report, Grant no. y/32.40/266, 19 June 1958.Source Text
Keyword Text
During the period when signals from satellite 195702 were audible, recordings
of these signals were made by members of the Astronomy and Electrical
Engineering Departments.   The recording were made on receiving systems
using interferometer type antennas.  Most of the  useful data were obtained
from two of the systems, one operating on 20.550 mc/s and the other on
40.002 mc/s.  Both systems had N-S baselines, and both were about 5(1/2)
wavelengths long.  The Astronomy Department recordings were made on the
40 mc/s system using an Esterline-Angus recorder.  The Electrical
Engineering Department recordings were made on both systems using a
Heiland Visicorder.  In the latter case, recordings of both signals appear on
the same chart and can be compared second by second.  From these
records, times at which the satellite crossed the parallel of latitude on which
the receiving station was situated can be determined.  The longitude at which
the satellite crossed this parallel can also be determined.  Such
determinations made from Astronomy Department records have been
previously reported.  They include 17 southbound crossings and 5 northbound
crossings.  From the Electrical Engineering department records, a number of
these have been double checked.  In addition, 5 more northbound
determinations have been made.  Fortunately, the latter determinations are for
the second half of the radio life of the satellite, while the former ones were for
the first half.  From the Astronomy Department records, formulas were derived
for the period, for the time of crossing, and for the longitude of crossing for
southbound crossings.  From the combination of Astronomy and Electrical
Engineering Department records, formulas have been derived for the time of
crossing and for the longitude of crossing for northbound crossings.  (Abstract
written for purposes of this publication by Southwest Research, technical
report including miscellaneous government published material, English






Polarization of AtmosphericsTitle Text
Horner, F., and Khastgir, S. R.Author Text
Nature, vol. 181, pp. 1678-1679, 1679-1680; 14 June 1958.Source Text
Keyword Text
The interpretation of a complex type of trace obtained by Khastgir with a twin-
channel cr direction-finder receiving atmospherics is questioned by Horner,
who believes that the record can be accounted for in terms of the ringing of
the tuned circuits of the two amplifiers connected to the crossed-pair of loop
aerials on reception of a groundwave and the echo received after only one
ionospheric reflection.  Horner therefore doubts the information regarding the
polarization of multiple echoes deduced by Khastgir.  In his reply, Khastgir
refutes Horner's interpretation of the particular record considered, and
maintains that a full interpretation of such complex patterns must consider
both the ringing of the tuned circuits in the two amplifiers, and the polarization
of the ionospheric echoes.  (Science or engineering abstract, trade journal,






Propagation Mechanism of High Frequency Waves Related to the
Annular Eclipse of April 19, 1958
Title Text
Kanaya, S., and Ueno, K.Author Text
Rep. Ionosphere Research Japan, vol. 12, no. 2, pp. 188-195; June 1958.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal







Some Effects of the Fine Structure of the Ionosphere on Transmissions
Received from the Russian Earth Satellite 1958
Title Text
Kitchen, F. A., and Joy, W. R. R.Author Text
Nature, vol. 181, p. 1759; 28 June 1958.Source Text
Keyword Text
A series of simultaneous direction-finding and Doppler frequency-shift
measurements has been made on the radio transmissions from the Russian
satellite 1958δ, on a frequency of 20.005 Mc/s, with the initial object of
determining the parameters of local tracks, and hence those of the orbit.  As
previously discussed, these techniques enable the following parameters to be
derived, in principle, from observations made during one local transit; velocity,
plan and slat ranges (hence the height of the satellite), and bearing of the sub-
satellite point at the instant of closest approach (hence track-heading of the
satellite at this point).  During the course of precise observations on 1958δ,
however, some interesting anomalies were observed in the Doppler
measurements.  These confirmed the existence of similar effects previously
noted in the case of observations on 1957α and 1957β, when less-accurate
measuring techniques were available.  In the system at present in use, all
information on bearing, Doppler frequency and time is recorded synchronously
on separate channels of a multi-channel tape recorder.  An Essen ring quartz-
crystal oscillator operating at 100 kc/s with a frequency drift of less than +2
parts in 1010 per day was used to provide the time reference throughout the
system.  It was also used to drive a precise frequency synthesizer to
generate a local reference signal for comparison with the signal received from
the satellite, at radio-frequency.  Errors in the frequency measurements
originating within the receivers were thus eliminated.  (Author's abstract, trade







Bi-Cotar Error Contour CurvesTitle Text
Lee, R. P., Hayes, M. M., and Holloman, T. W.Author Text
White Sands (Proving Ground), New Mexico, Special Report, ASTIA No. AD-
202 194; 23 June 1958.
Source Text
Keyword Text
An outline of a data reduction procedure is presented for a two-station COTAR
system (BI-COTAR), using a rigorous least squares solution.  It contains
contour curves of equal mean error in selected planes for each of three base-
lengths.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Synopsis of Radio Navigation SystemsTitle Text
Lines, Sydney R.Author Text
Technical Report:  Report TRR-8.4.1, 17 pages; June, 1958.  Federal
Communications Commission, Technical, Research Div.,  Washington, D. C.
Source Text
radio navigation, reviews, navigational aids, radio
equipment,  specifications, electromagnetic waves,
propagation
Keyword Text
INDEX: Marker Beacons, Radar Beacons, Radio Beacons, CONSOL,
CYTAC, D/F (Direction Finding), DECCA NAVIGATOR, DECTRA,  DELRAC,
DME (Distance Measuring Equipment), DOPPLER RADAR,  ELECTRA, FAN
MARKER, FM RADAR, GCA (Ground Control led  Approach), GEE, GLIDE
PATH, ILS (Instrument Landing System),  LANAC, LF/MF OMNIRANGE,
LOCALIZER, LORAC, LORAN, MOR,  NAVAGLOBE, NAVAR, NAVARHO,
OBOE, OMNIRANGE, PILOT CABLES,  POPI, RACON, RADIO RANGE,
RAYDIST, SHORAN, SONNE, TACAN, TCI  (Terrain Clearance






Radiation Field of an Elliptic Loop Antenna with a Constant CurrentTitle Text
Loh, S. C., and Wong, J. Y.Author Text
Can. J. Phys., vol. 36, pp. 672-676; June 1958.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal







Ray-Tracing Technique in a Horizontally Stratified Ionosphere Using
Vector Representations
Title Text
Marcou, R. J., Pfister, W., and Ulwick, J. C.Author Text
J. Geo. Phys., vol. 63, no. 2, p. 301; June 1958.Source Text
Keyword Text
Vector expressions are derived for tracing oblique ray paths, taking into
account the full effect of the earth's magnetic field.  The method is an
extended analytical treatment of Poeverlein's two dimensional case based on
upon crystal optics.  In particular, the unit vector S in the direction of the ray
and the vector expressions for the equivalent path of the wave packet and the
group refractive index are derived.  A method for high speed computers is
described for ray tracing in a horizontally stratified ionosphere for determining,
by an iteration process, the index of refraction and wave normal direction, and
for determining electron-density distributions from rocket data.  (Author's







A.D.F. Interference Blanker DevelopmentTitle Text
Newman, M. M., Stahmann, J. R., and Robb, J. D.Author Text
Trans. IRE, vol. ANE-5, no. 2, pp. 86-91; June 1958.Source Text
Keyword Text
Interference blankers have been developed to give improvement ratios of the
order of 1000 in the presence of severe precipitation static of the order of 15 X
104 pulses/sec.  Recently the blanking technique has been applied to A.D.F.
receivers with the objectives of simplification, reduced size and weight,
improved sensitivity in the presence of interference, reduced intermodulation
distortion, maintenance of the relative phases of the sense and loop signals,
and general compatibility with A.D.F. receiver operation.  (IRE or IEEE







The Telefunken Short-Wave Visual Direction FinderTitle Text
Schmucker, G.Author Text
Telefunken Ztg., vol. 31, pp. 90-97, Canadian Translation No. 885; June 1958.Source Text
Keyword Text
A concise description of a commercial product stressing mainly good
technical points.  The equipment housed in a console, works with a 6-mast
Adcock aerial in the range 1.35-25.2 Mc/s.  It has two receiving channels for
the bearing components and displays the results on a crt.  The receivers have
several refinements for balancing, gain, and phase correction and reducing the
influence of interference on bearing accuracy.  There are facilities for recording
the results photographically and on magnetic tape.  (IRE or IEEE abstract,










Telefunken Z., vol. 31, pp. 84-89, English Summary, pp. 135-136; June 1958.Source Text
Keyword Text
A comparison of the five basic D/F systems in present-day use:  The answers
to questions on suitability and operational facilities are given in tabular form,
showing the relative advantages of the two-channel system.  (Science or
engineering abstract, trade journal, German language/abstract, document not






Direction Finding Antenna SystemTitle Text
AnonymousAuthor Text
Pickard and Burns, Incorporated, Needham, Massachusetts, Final Report,
Contract No. 57495, ASTIA No. AD-301 258; 15 July 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Tactical Direction Finding StudyTitle Text
Bailey, A. D., and Webb, H. D.Author Text
Electrical Engineering Research Laboratories, University of Illinois, Urbana,
Illinois, Semiannual Report No. 2, Contract No. DA-36-039-sc-74898, ASTIA
No. AD-206 836; 31 July 1958.
Source Text
Keyword Text
Using a modified equation for the traveling-wave antenna, some calculations
were made on the Illiac for several values of frequency, relative velocity,
attenuation, and wire length.  Curves are presented which were plotted from
the calculated data, and significant deductions from the curves are discussed.
 A nine-element sector-type terminated antenna, with elements 250 ft long,
was set up and studied experimentally over a frequency range of 2-10 mc.
Measurements were made with a target transmitter about a mile away and
with a receiver switched from one element to another.  The measured results
indicate that an RDF set using this sort of antenna is feasible.  The
terminating impedance is not critical, but for the wires 1 ft above the ground
about 400 ohms is recommended.  A direction finder using this sort of
antenna array is proposed.  Curves plotted from calculated data are presented
to show the feasibility of averaging bearings from an ensemble of small
aperture RDF sets.  For a given angular separation and amplitude of an
interfering signal compared to a desired signal, it is shown that there is an
optimum distribution for the ensemble.  In a practical application it may be
possible to optimize a distribution on the basis of most probable values of
interfering signal parameters.  See also AD-159 744.  (Author's abstract,
technical report including miscellaneous government published material,






Direction Finder Group, UHFTitle Text
Bednash, C. S., and Clifford, V. F.Author Text
ITT Laboratories, Nutley, New Jersey, Quarterly Report No. 4, Contract No.
DA 36-039-sc-74839, ASTIA No. AD-201 726; July 1958.
Source Text
Keyword Text
Most of the problems associated with the project are solved, and the program
now will consist of the final assembly of the engineering model and
conducting all of the required tests to determine that the unit fully complies
with the specifications.  See also AD-163 111.  (Science or engineering
abstract, technical report including miscellaneous government published
material, English language/USA abstract, document not available, progress






The Radiation from an Electron Moving in a Magnetoactive PlasmaTitle Text
Eidman, V. I. A.Author Text
Soviet Physics JETP, vol. 34, no. 1, pp. 91-5, July 1958.Source Text
Keyword Text
We consider the spectral and angular distribution of the energy radiated by an
electron moving in a magnetoactive plasma, and find the polarization of  the







Unattended Electronic Ferret Reconnaissance Set AN/DLD-2(XA-1)Title Text
Koch, R. F., Lowman, R. V., and Saffitz, I.m.Author Text
Airborne Instruments Laboratory, Incorporated, Mineola, New York, Final
Report, Contract No. AF 33(600)32145, ASTIA No. AD-300 689; July 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Report on URSI Commission III, Ionosphere Radio PropagationTitle Text
Manning, L. A.Author Text
Proc. IRE, vol. 46, no. 7, pp. 1362-1366;Source Text
Keyword Text
 and the physics of the outer atmosphere are inherently international.  The
ionosphere knows no national or continental boundaries, and the radio signals
that it bends back to earth travel from one side of our globe to the other.
Cooperation between the research workers and the users of the ionosphere
throughout the world is more than desirable - it is quite essential.  Thus it is
natural that the commission dealing with these topics should be the largest in
URSI.  At the Twelfth General Assembly, the foremost workers in the
scientific study of the ionosphere gathered from throughout the world to
interchange the results of their work, and to formulate resolutions and
recommendations for future action.  These recommendations covered such
topics as fields of study in need of further support, technical symposia that
should be organized, the desirability of continuing certain observing stations
in operation after the IGY, and the need for financial support of workers at the
IGY data centers after the IGY is over.  It is expected that these
recommendations of URSI will carry considerable weight with those bodies
empowered to act in these fields.  (Author's abstract, formal literature, English






Submarine Direction Finding Antenna for AN/BLR-1 System, Bands IV
and V
Title Text
Purcell, J., and Grieco, L.Author Text
I.T.E. Circuit Breaker Company, Philadelphia, Pennsylvania, Final Report,
Contract NObsr 71349, ASTIA No. AD-301 350; 17 July 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction-Finder, Radio Shipboard Siting and Design, Study and
Development
Title Text
Travers, D. N., Coker, Q. W., et al.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Report, Contract
NObsr 64585, ASTIA No. AD-206 568; 26 July 1958.
Source Text
Keyword Text
The work performed toward the construction of a spinning three-loop antenna
is summarized in detail.  The final minimum volume for the spaced loop
portion was set at 4500 cubic inches, a figure which meets specified
operational requirements with respect to sensitivity.  An experimental three
loop antenna was constructed in accordance with three requirements using a
modified AN/SRD-7 system for the range of 2 to 32 megacycles.  This
system is now under test and study; the most recent performance results are
summarized.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






On the Measurement of Ground Conductivity at VLFTitle Text
Wait, J. R. and Conda, A. M.Author Text
Trans. I.R.E., vol. AP-6, no. 3, pp. 273-277, July 1958.Source Text
Keyword Text
The applicability of the four electrode methods of measuring ground
conductivity at very low radio frequencies is discussed.  The general theory is
extended to include anisotropy in the substrata.  In view of the spurious
coupling between the current and potential line in conventional configurations,
an alternative array is proposed which is arranged so that the inductive
coupling is zero.  A  number of charts are computed which facilitate the
interpretation of the measured or apparent conductivity in terms of a two-layer
earth.  (Abstract source unknown, formal literature, English language,






Modification Kit MK-383()/TRD for Direction Finder Group OA-1034(XE-
1)/TRD
Title Text
Waldo, J. E., Hockensmith, R. P., and Smith, C. J.Author Text
Litton Industries, College Park, Maryland, Quarterly Report No. 4, Contract
No. DA 36-039-sc-74901, ASTIA No. AD-206 478; 15 July 1958.
Source Text
Keyword Text
The prototype system for Bands A, B, and C was completed and tested,
mounted on an AB-275/U Mast with Pedestal.  The electrical requirements for
A, B, and C bands were met, but the electrical requirements for D and E
bands were not met and require additional effort.  The target transmitter,
antenna, and mast were completed and tested and the preliminary instruction
book was completed.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Measured Self-Impedance of a Dipole Antenna near a Conducting
Cylinder of Elliptical Cross-Section
Title Text
Wong, T. Y.Author Text
Can. J. Phys., vol. 36, pp. 855-857; July 1958.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal







Preliminary Tests of a Precision VHD OmnirangeTitle Text
Anderson, S. R., et al.Author Text
Civil Aeronautics Administration, Technical Development Center, Indianapolis,
Indiana, Technical Development Report No. 355; August 1958.  See also
Department of Commerce PB-151317.
Source Text
Keyword Text
This report presents the theory and results of the preliminary development and
testing of a new precision VHF omnirange in which omnibearing information is
produced by radiating, in effect, a rotating 10-lobe radio-frequency sideband
pattern in contrast to the rotating 2-lobe pattern of a conventional omnirange.
Theoretically, a 5 to 1 improvement is possible in bearing accuracy and
substantial reduction of course scalloping caused by reflecting objects can be
effected.  An experimental model of the precision omnirange, using 21 loops,
was installed at the CAA Technical Development Center, Indianapolis,
Indiana.  The measured bearing accuracy was plus or minus 0.35º.  The
maximum course scalloping caused by reflections from a horizontal wire 200
feet in length and 30 feet high was 30.6 per cent of the scalloping associated
with a conventional 4-loop omnirange at the same site.  Later, measurements
of course scalloping caused by reflections from groups of trees were made at
a decommissioned five-loop omnirange site at Dayton, Ohio, using the same
experimental equipment.  The maximum course scalloping at this site was
the same for both antenna systems; however, the azimuthal area of
scalloping on the precision omnirange was only 27.4 per cent of the area of
scalloping on the 5-loop omnirange.  On radial flights, a reduction in course
bends varying from 2 to 1 to 6 to 1 was measured on the precision omnirange.
 Polarization errors measured in flight were negligible.  (Science or
engineering abstract, technical report including miscellaneous government







Antenna System for the ARD-9 and ARD-10Title Text
AnonymousAuthor Text
Microwave Radiation Company, Incorporated, Gardena, California, Contract
No. AF 33(600)31106, ASTIA No. AD-301 460; 6 August 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






VLF Antenna SystemTitle Text
AnonymousAuthor Text
Edo Corporation, College Point, New York, Report No. 4785, Contract No.
77500, ASTIA No. AD-306 653L; 22 August 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Light Weight UHF Direction Finder (AN/GRD-11)Title Text
AnonymousAuthor Text
Servo Corporation of America, New Hyde Park, New York, Final Report,
Contract No. AF 30(602)1485, ASTIA No. AD-148 990; 29 August 1958.
Source Text
Keyword Text
This report describes the general theory, design principles and practical
design problems relating to UHF Doppler direction finders.  An experimental
UHF D/F was developed during this project.  This equipment, designated
AN/GRD-11, is described in detail.  Performance data obtained with the
experimental model are presented.  It is concluded that the UHF Doppler D/F
exhibits significant inherent advantages over other forms of D/F and it is
recommended that a production design be initiated.  The basic features and
practical improvements needed in operational versions of this equipment are
outlined.  Performance data on an advanced design are appended.  (Author's
abstract, technical report including miscellaneous government published










Proc. IRE, vol. 46, no. 8, pp. 1510-1516; August 1958.Source Text
Keyword Text
An analysis of the situation in point-to-point radio communication circuits at
frequencies below muf with respect to radiation in undesired directions brings
to the fore some aspects which are useful as guide lines in aerial research,
design, and application engineering.  In many cases, the interference
experienced in operating receivers in the high-frequency range can be
attributed primarily to the relatively high side lobes of the radiation pattern of
rhombic aerials.  Progress has been made in suppressing these side lobes
through the development of arrays employing nonuniform amplitude
distributions and, more recently, through the advent of modified horn-type
aerials.  Other sources of interference which are usually overlooked are
associated with balanced open-wire lines which are not operated properly.
Recently, it has become feasible to replace these lines by coaxial cable
using broadband balum transformers.  (IRE or IEEE abstract, formal literature,






Three Methods of Nonlinear Processing for Direction FindingTitle Text
Cath, P. G.Author Text
Engineering Research Institute, University of Michigan, Ann Arbor, Michigan,
Contract No. DA 36-039-sc-63203, ASTIA No. AD-204 168; August 1958.
Source Text
Keyword Text
Three systems employing non-linear signal processing to reduce the physical
size of a directive antenna array are compared with a linear additive array for
the purpose of direction finding.  The three systems are:  (1) a time-averaged
product system; (2) an enhanced phase system; and (3) a correlation
system.  Although the 3 non-linear systems produce exactly the same lobe
pattern as the (equivalent) linear array with a single incoming radio wave,
system 1 and 2 fall to separate two waves of slightly different directions,
which can be resolved by the equivalent linear array.  The effect of random
noise on these systems is considered, but these considerations do not lead
to general conclusions suitable for comparison of these systems with the
linear additive array system.  It is concluded that narrow lobe patterns can be
obtained for single arriving radio waves, with antenna arrays that are greatly
reduced in size, at the cost, however, of a large increase in system
complexity.  (Author's abstract, technical report including miscellaneous







Backscatter Sounding Data on 22.3 Mc/s Obtained at Torrechiaruccia (S.
Marinella, Roma) from February 1, 1958 to August 31, 1958
Title Text
Dominici, P.Author Text
Centro Radioelettrico Sperimentale "C Marconi", Rome, Italy.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






A VHF Elevated H-Adcock Direction FinderTitle Text
Gleason, R. F.Author Text
NRL Memorandum Report 825, U.W. Naval Research Laboratory, Radio
Division, Washington,  D.C., 12 August 1958.
Source Text
Keyword Text
The development of a VHF direction finder having a low polarization error and
low standard deviation is described.  The various stages in the development of
the antenna array are discussed.  The antenna is a sleeve-type crossed-H
Adcock mounted atop a 100-foot tower.  The receiver preselector and the
goniometer are located symmetrically at the center of the antenna array, with
remote control from an operating position several hundred feet away.  Data
are given showing the polarization error and other characteristics of the
system.  Certain aspects of the system are outdated; however, the general
techniques could be extended to the design of an eight-element Adcock.
This should provide a more sensitive and broader band instrument with good
rejection of undesired polarizations.  This is a final report.  This report closes
the problem.  (Author's abstract, technical report including miscellaneous






A VHF Elevated H-Adcock Direction Finder.Title Text
Gleason, R. F.Author Text
Memorandum Report:  Report NRL-MR-825, 80 pages; August, 1958.
Author's Association:  Naval Research Lab., Washington, DC.
Source Text
radio direction finders, antenna arrays, directional
antennas, very high frequency,  polarization, errors,
broadband, goniometers ,U/A reports, Adcock antennas,
buried U antennas, elevated H antennas, sleeve
antennas,  NTISDODXA
Keyword Text





An Inductively Coupled Goniometer for Wide-Aperture DF ArraysTitle Text
Gleason, R. F. and Johnson, C. V. Jr.Author Text
NRL Memorandum  Report 832, U.S. Naval Research Laboratory, Radio
Division, Washington, D.C., 12 August 1958.
Source Text
Keyword Text
The directional patterns produced by circularly disposed antenna arrays have
many technical uses.  These various applications may require varying
degrees of accuracy, different rotational rates and different coupling
efficiencies to produce optimum results for each.  For use where directional
accuracy is secondary but coupling efficiency a major consideration,
inductively coupled goniometers may prove more desirable.  This report
discusses the various design problems and describes an experimental hand-
positioned goniometer using inductive coupling from antennas to the phasing
lines.  This is an interim report; work on this problem is continuing.  (Authors'
abstract, Technical report including miscellaneous government published






An HF Multicoupler for Use with Wide-Aperture Antenna ArraysTitle Text
Gleason, R. F., Greene, R. M. and McDavit, W. M.Author Text
NRL Memorandum  Report 840, U.S. Naval Research Laboratory, Radio
Division, Washington, D.C., 20 August 1958.
Source Text
Keyword Text
The economic necessity of obtaining high-frequency direction-finding, search
and monitoring facilities from a single wide-aperture antenna array introduces
additional performance requirements to those already necessary for general
communications type of antenna multi couplers.  The most essential added
requirement if for rigid phase and amplitude consistency between the outputs
of all multi couplers used in an array.  In addition, many of the antenna
phasing devices now used have high insertion losses so that good noise
figure and gain characteristics are also a paramount requirement.  This is
especially true at quiet site locations where a suitable antenna multicoupler
must possess not only a low noise figure but sufficient gain to overcome
antenna and goniometer losses.  A distributed-line amplifier with
characteristics similar to those required was constructed to determine the
performance of such devices in connection with an operating wide-aperture
array.  The amplifier had low intermodulation distortion and a noise figure
below 5 db up to 25 Mc.  The gain was 5 to 6 db but can be increased to 8 or
9 db with a slight increase in spurious signal level.  This is an interim report;
work is continuing on this problem.  (Authors' abstract, technical report







A Wide-Aperture HF Direction-Finder with Sleeve AntennasTitle Text
Gleason, Raymond F. and Greene, Robert M.Author Text
NRL Memorandum Report 843, U.S. Naval Research Laboratory, Radio
Division, Washington, D.C., 20 August 1958.
Source Text
Keyword Text
This report gives the progress made in the development and instrumentation
of a circularly disposed antenna array.  A previously tested array of vertical
rhombic antennas had shown some polarization errors and was replaced at
the same site by a ring of omnidirectional sleeve monopole antennas.  It was
felt that this array could be materially improved for DF use.  Therefore, a
complete antenna reflecting screen was erected behind each element.
Antenna patterns are shown after the reflector installation for both a single
antenna and antenna beam patterns.  Antenna multi couplers are nearly
completed and will be installed shortly.  This will enable the simultaneous
installation of several instruments, such as the remote indicator and bearing
readout system now under development together with additional capacitive
goniometers and fixed antenna beams.  A measure of bearing wander has
been made and, although good results were obtained, it is felt that better
bearing readout instrumentation will result in considerable improvement.  This
is an interim report; work in continuing on this problem.  (Authors' abstract,
technical report including miscellaneous government published material,






Correlation of a Finite Distance Point SourceTitle Text
Jacobson, M. J.Author Text
Rensselaer Polytechnic Institute, Troy, New York, Contract No. 59109, ASTIA
No. AD-202 292; 25 August 1958.
Source Text
Keyword Text
A 2 receiver correlation system intended to process signals from point
sources at a large distance from and in a common plane with the receivers
will give a predicted source direction which is generally different from the
actual source direction when the source distance from the receivers is not
large.  The exceptions are broadside or endfire sources for which the
predicted and actual directions are equal.  Apart from these cases, the
predicted direction is always closer to broadside than the actual direction.
Other results include the fact that a given predicted direction corresponds to a
source location at any point on a corresponding hyperbolic arc.  (Author's
abstract, technical report including miscellaneous government published










Frequenez, vol. 12, pp. 261-267; August 1958.Source Text
Keyword Text
The field distribution is calculated for a receiving antenna using a number of
simplifying assumptions, such as a plane and perfectly conducting earth.
This type of antenna has characteristics similar to those of a vertical rhombic
antenna but erection costs are lower.  (Science or engineering abstract, trade






Research on New Types of ECM and DF Aircraft Antenna Systems for the
Frequency Range 50-1000 Mc
Title Text
Lindsay, J. E.Author Text
Denver Research Institute, Denver, Colorado, Contract No. 58-314-c, ASTIA
No. AD-203 732; 20 August 1958.
Source Text
Keyword Text
An analysis for the far field of a filamentary loop antenna with non-uniform
current distribution is presented.  In order to obtain a possible current
distribution an analogy between a circular transmission line and a parallel wire
transmission line is made.  This analogy yields a standing wave of current on
the antenna similar to that found on a lossy parallel wire line.  Considerable
simplification results from considering only the far field of the antenna.  Under
these conditions the differential expressions for magnetic flux density are set
up and the resulting integral equation is solved.  The solutions give the
magnetic flux density and electric field intensity at a distant point from the
antenna.  Loops with uniform current and loops with sinusoidal current
distributions are shown to be special cases of the general solution.  To verify
the validity of the assumed current distribution the experimental patterns of a
loop lλ long are compared with calculated patterns.  Results indicate that the
field solutions are probably applicable to loops many wavelengths long.
(Author's abstract, technical report including miscellaneous government







Atmospheric Effects on V.H.F. and U.H.F. PropagationTitle Text
Millman, G. H.Author Text
Proc. IRE, vol. 46, no. 8, pp. 1492-1501; August 1958.Source Text
Keyword Text
This paper is mainly concerned with the effects of the troposphere and
ionosphere on the propagation of vhf and UHF radio waves.  Tropospheric
refractive index profiles and ionospheric electron density models
representative of average atmospheric conditions are presented.
Mathematical relationships are derived for calculating refraction effects, time
delays, Doppler errors, polarization changes, and attenuation experienced by
radio waves traversing the entire atmosphere.  (Science or engineering







Interim Status Report on Evaluation of AN/FLR-1 Radio Receiving
Equipment
Title Text
Misner, R. D. and Christman, D. B.Author Text
NRL Memorandum Report 836, U.S. Naval Research Laboratory,  Radio
Division, Washington, D.C., 19 August 1958.
Source Text
Keyword Text
The experimental high-frequency radio receiving equipment AN/FLR-1(XN-1),
developed and manufactured by the Electronic Division of Globe Industries,
Inc., is a countermeasures intercept system intended to present both visually
and aurally electromagnetic signals in the frequency range of 1.5 to 30.25
megacycles.  The equipment is housed in fifteen console cabinets and
utilizes nearly one thousand vacuum tubes.  The primary mission of the
equipment is to provide a high probability of intercept for short-burst
communication signals.  Provision is made for continuous short-term storage
of all signals appearing in a continuous band of frequencies one  half
megacycle in width and positioned at any chosen location between 1.5 and
30.25 megacycles.  These short-term recordings may be retained for
permanent storage for later analysis when so desired.  The AN/FLR-1(XN-1)
equipment is currently undergoing a technical evaluation at the Naval
Research Laboratory.  A large part of the effort expended on the evaluation
program to date has been for installation, cabling, troubleshooting and
familiarization procedures.  About thirty percent of the overall equipment has
been subjected to actual evaluation studies.  As a result of this work, a
redesign of certain radio-frequency and intermediate-frequency components is
being implemented.  The radio-frequency and acquisition-display portions of
the equipment have demonstrated an ability to accept an input-signal
amplitude-range of sixty to eighty decibels without the generation of spurious
responses.  It is expected that the minimum detectable signal level over the
frequency range will be approximately one microvolt upon completion of the
radio-frequency design now in progress.  The continuous-duty short-term
storage system, which must furnish all signals for subsequent analysis,
encounters severe wear and maintenance problems and is expected to be the
most troublesome system component.  A comprehensive program intended to
optimize the performance of the storage system is underway.  Initial failure
rates of the AN/FLR-1 system have been rather high, but this rate is expected
to decrease after further redesign and shake-down procedures have been
completed.  (Authors' abstract, technical report including miscellaneous






Interim Status Report on Evaluation of AN/FLR-1 Radio Receiving
Equipment.
Title Text
Misner, R. D. and Christman, D. B.Author Text
Memorandum Report:  Report NRL-MR-836, 60 pages; August, 1958.
Author's Association:  Naval Research Lab., Washington, DC.
Source Text
radio interception, radio receivers, radio direction
finders, display systems, high frequency,  medium
frequency, test and evaluation, intermediate
frequencies, power supplies,  broadband, U/A reports,
AN/FLR-1, burst transmission, reel storage, loop
storage, NTISDODXA
Keyword Text





Gaming: A Method of Studying Submarine TacticsTitle Text
Newton, J. M. and Wuest, F. J.Author Text
Technical Report No. 411 HF-15, Electric Boat Division, General Dynamics
Corporation, Groton,  Connecticut, August 1958.
Source Text
Keyword Text
This report describes a method of studying submarine tactics developed by
the Human Factors Section of Electric Boat Division of General Dynamics
Corporation under Office of Naval Research Contract Nonr 2324(00) with Dr.
Albert E. Hickey as Project Engineer.  Under this contract, the general task
of the Human Factors Section has been to provide research assistance to
Submarine Development Group Two.  This particular task was formulated
under the guidance of CDR A. B. Catlin, Development Group Research
Officer, and has been monitored for ONR by LCDR A. F. Kennedy.  (Abstract
from author's foreword, technical report including miscellaneous government






Analysis of an Optical Position Determining Device (System  6.1)Title Text
no authorAuthor Text
Technical Report:  Report GDA-PDSA-111-L, 20 pages; August, 1958.
General Dynamics/Astronautics San Diego Calif.
Source Text
space flight, celestial guidance, lunar trajectories,
mathematical analysis, direction finding, partial
differential  equations, midcourse guidance, terminal
guidance
Keyword Text
The particular system under consideration takes sightings on  Earth and
Moon, measures the angles between these sightings  and its attitude
reference, and  then, with a priori knowledge  of the Earth-Moon distance






Doppler Effect in Radio and RadarTitle Text
Rust, N. M.Author Text
Wireless World, vol. 64, pp. 304-307; July 1958, pp. 373-377; August 1958.Source Text
Keyword Text
The general principles of the Doppler effect are explained; it is shown how
directional discrimination can be obtained using phase-sensitive detectors.
Various practical applications are described.  (Source of abstract unknown,







High Frequency Direction Finder Arrays for a Broadband Sleeve
Antenna.
Title Text
Sheets, M. J. and Hartman, J. D.Author Text
Memorandum Report:  Report NRL-MR-829, 27 pages; August, 1958.
Authors' Association:  Naval Research Lab., Washington, DC.
Source Text
broadband antennas, antenna arrays, directional
antennas, radio direction finders, antenna  apertures,
high frequency, radio receivers, radio transmitters,
antenna feeds, polarization, U/A reports, AN/GRD-6,
wide aperture arrays, shore based, sleeve antennas,
Wullenweber  arrays, communication antennas, NTISDODXA
Keyword Text





High Frequency Direction Finder Arrays for a Broadband Sleeve AntennaTitle Text
Sheets, M. J. and Hortman, J. D.Author Text
NRL Memorandum Report 829, U.S. Naval Research Laboratory, Radio
Division, Washington, D.C., 13 August 1958.
Source Text
Keyword Text
The Naval Research Laboratory is making an investigation of means for
improvement of the accuracy of shore-based high frequency radio direction
finders.  The first phase of this program is an investigation of the  use of
sleeve type antenna elements in the AN/GRD-6 instead of the standard
elements.  The characteristics of the sleeve antennas which have been
developed specifically for this application by NRL are described.  Preliminary
results with the high band (8 to 32 megacycles) array have been very
satisfactory and fabrication of the low band array (2 to 8 megacycles) has
been started.  A significant improvement of the bearing accuracy of the GRD-
6 is the goal of this project, but further experimental studies are required
before it  can be determined whether or not this goal has been attained.  The
same antenna design, scaled to the 5 to 20 megacycle range, has been
applied to the wide aperture Wullenweber array being developed under another
NRL problem.  It is also believed that antennas of this design will prove useful
for many general communications applications, both for receiving and
transmitting.  This is an interim report on Phase I of this problem.  Work is
continuing on this problem.  (Authors' abstract, technical report including






Accuracy of the High Band AN/GRD-6 with Sleeve Antenna ElementsTitle Text
Sheets, M. J. and Hortman, J. D.Author Text
NRL Memorandum Report 839, U.S. Naval Research Laboratory, Radio
Division, Washington, D.C., 19 August 1958.
Source Text
Keyword Text
As the first phase of a project to investigate means for improving the accuracy
of shore-based high frequency radio direction finders, the AN/GRD-6 is being
studied, and modifications capable of being incorporated into that equipment
as field changes are being experimentally investigated.  A new type of
antenna element and improved bearing indication and readout systems have
been developed, but before their value could be measured, a method for
greatly speeding up accuracy testing had to be devised  By changing the
method of taking bearings in a manner designed to minimize the effect of
operator skill, and by periodically randomizing the apparent bearing direction
on the indicator, a statistical measure of the bearing fluctuation with time can
be obtained which is believed to satisfy this need.  An experimental trial of
this method of accuracy testing at an operational station is planned for early
execution in an attempt to prove the relative merits of the new sleeve
antennas versus the standard antenna elements.  This is  an interim report;
work on this problem is continuing.  (Authors' abstract, technical report







Accuracy of the High Band AN/GRD-6 with Sleeve Antenna Elements.Title Text
Sheets, M. J. and Hortman, J. D.Author Text
Memorandum Report:  Report NRL-MR-839, 32 pages; August, 1958.
Authors' Association:  Naval Research Lab., Washington, DC.
Source Text
radio direction finders, directional antennas, antenna
arrays, errors, high frequency, radio  stations,
accuracy, goniometers, identification, Australia,
AN/GRD-6, radio amateurs, shore based, BBC stations,
U/A reports, amateur call books,  sleeve antennas,
atlases, NTISDODXA
Keyword Text





Localization of Sound on Ice and SnowTitle Text
Silver, Carl A. and Fletcher, John L.Author Text
Technical Report:  Report USAMRL-356, 9 pages; August, 1958.  Army
Medical Research Lab Fort Knox Ky.
Source Text
sound ranging, arctic regions, surface properties,
psychoacoustics, ice, snow, hearing,  direction
finding, NTISDODXD
Keyword Text
An attempt was made to investigate the ability of subjects to locate the origin
of signals  over ice or snow surfaces.  Subjects were able to localize the
direction of sounds better  over snow surface than over ice. It has been
demonstrated that localization of sound on  snow surfaces is superior to
localization on ice surfaces. As an aid to communication,  investigation






Improved Airborne Direction FinderTitle Text
Stalder, J. J.Author Text
New York University College of Engineering, New York, Quarterly Report No.
1, Contract DA 36-039-sc-75074, ASTIA No. AD-204 834; 7 August 1958.
Source Text
Keyword Text
The purpose of this program is development of an automatic airborne direction
finder which employs identifying amplitude modulation to establish loop
antenna null position.  This report is concerned primarily with analytical
evaluation of some basic components required for generation of loop antenna
control signals based upon received modulation.  A study of voltage controlled
oscillators is presented with consideration given to applicability for use in
automatic phase control circuits.  Various coherent detector types are
evaluated particularly with regard to generation of ambiguous outputs by
unwanted signals.  It is concluded that reactance controlled oscillators, multi
vibrators, balanced detectors and switching detectors are most suitable for
development.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Performance of a Model AN/SRD-7 Shipboard Radio Direction Finder for
Single-Sideband Suppressed Carrier Transmissions
Title Text
Travers, D. N., Moore, J. D., and Donaldson, W. L.Author Text
Southwest Research Institute, San Antonio, Texas, Report No. 3, Contract
No. 64585, ASTIA No. AD-206 569; 1 August 1958.
Source Text
Keyword Text
The performance of the Model AN/SRD-7 shipboard radio direction finder in
the presence of voice modulated single-sideband suppressed carrier
transmissions is described.  The test procedure and target transmitter are
discussed, and limitations of the tests are described.  Typical D/F patterns
obtained from the equipment, and the denfification of voice modulated single-
sideband suppressed carrier signals with this equipment are discussed.  It is
concluded that the Model AN/SRD-7 shipboard direction finder can be used to
determine the direction of arrival of single-sideband suppressed carrier
transmissions.  See also AD-303 498.  (Author's abstract, technical report
including miscellaneous government published material, English






A Proposed Research Program for Evaluating the Ionospheric Effects on
Direction Finders Bearings
Title Text
Trexler, J. H.Author Text
NRL Memorandum Report 838, U.S. Naval Research Laboratory, Radio
Division, Washington, D.C., 15 August 1958.
Source Text
Keyword Text
The direction finding art has reached a state of refinement where some of the
major remaining limitations on accuracy are those imposed by ionospheric
tilts and wave interference.  The high powered ionospheric sounders provide a
new tool for evaluating these effects when combined with ultra sensitive and
accurate direction finding system.  Proposed herein is a research program
which should offer major improvements in reducing and predicting the errors in
the Navy's operational direction finders of the future.  This is an interim report;
work on this problem is continuing.  (Author's abstract, technical report







A Proposed Research Program for Evaluating the Ionospheric Effects on
Direction Finders  Bearings.
Title Text
Trexler, J. H.Author Text
Memorandum Report:  Report NRL-MR-838, 11 pages; August, 1958.
Author's Association:  Naval Research Lab., Washington, DC.
Source Text
radio direction finders, ionospheric propagation, multi-
path transmission, ionospheric  disturbances, high
frequency, polarization, accuracy, tilt , gain, errors,
directional antennas, U/A reports, wave interference,
NTISDODXA
Keyword Text





Bearing Readout Systems for Goniometric Direction FindersTitle Text
Wald, B. and Misner, R. D.Author Text
NRL Memorandum Report 830, U.S. Naval Research Laboratory, Radio
Division, Washington, D.C.  13 August 1958.
Source Text
Keyword Text
Improvement of the reliability and accuracy of high-frequency direction finder
bearings is sought by a re-examination of the data link between the video
output of the DF receiver and the plotting center.  The  human operator is
considered to be a necessary link in the readout process but an attempt has
been made to lighten his burden by utilizing machine processing techniques
wherever applicable, thus optimizing the operator's performance of those
tasks for which he is uniquely suited.  The readout systems developed are
intended to minimize the sources of error in existing equipment and to
decrease processing time.  This is an interim report; work on this problem is
continuing.  (Authors' abstract, technical report including miscellaneous






Bearing Readout Systems for Goniometric Direction Finders.Title Text
Wald, S. and Misner, R. D.Author Text
Memorandum Report:  Report NRL-MR-830, 35 pages; August, 1958.  Naval
Research Lab., Washington, DC.
Source Text
goniometers, direction finding ,An/GRD-6-Readouts,
NTISDODXD
Keyword Text
Improvement of the reliability and accuracy of high-frequency direction finder
bearings  is sought by a re-examination of the data link between the video
output of the df  receiver and the plotting center. The human operator is
considered to be a necessary  link in the readout process but an attempt has
been made to lighten his burden by  utilizing machine processing techniques
wherever applicable, thus optimizing the  operator's performance of those
tasks for which he is uniquely suited. The readout  systems developed are
intended to minimize the sources of error in existing equipment  and to






Modification Kit MK-383()/TRD for Direction Finder Group OA-1034(XE-
1)/TRD
Title Text
Waldo, John E., Hockensmith, Richard P. and Smith, Charles J.Author Text
Fourth Quarterly Progress Report, 15 April to 15 July 1958, Litton Industries,
College Park, Maryland, 15 August 1958.
Source Text
Keyword Text
The prototype system for Bands A, B, and C was completed and tested
mounted on an AB-275/U mast with pedestal.  The electrical requirements for
A, B, and C bands were met.  The electrical requirements for D and E bands
were not met and require additional effort.  The erected system met the
mechanical design objectives of second quarterly report.  The target
transmitter, antenna, and mast were completed and tested.  The preliminary
instruction book was completed.  Prototype delivery to the Signal Corps for
evaluation is delayed by cable sub-contractor.  (Authors' abstract, technical






New V.H.F. Direction-Finding EquipmentTitle Text
AnonymousAuthor Text
Brit. Commun. Electronics, vol. 5, p. 681; September 1958.Source Text
Keyword Text
A brief description is given of automatic equipment using a rotating Adcock
antenna.  The operational range is about 100 miles for aircraft flying at 10,000
ft and radiating 5 watts.  (Source of abstract unknown, trade journal, English






Research on Antennas for Aircraft and MissilesTitle Text
AnonymousAuthor Text
Antenna Laboratory, Ohio State University Research Foundation, Columbus,




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Phase III, Interim Engineering Report No. 13, Wullenweber Antenna ArrayTitle Text
AnonymousAuthor Text




This report covers the period 2 June 1958 - 31 August 1958.  Preliminary
design and material ordering started on contract Amendment No. 26.






Direction Finder Group, UHFTitle Text
Bednash, C. S., and Clifford, V. F.Author Text
ITT Laboratories, Nutley, New Jersey, Quarterly Report No. 5, Contract No.
DA 36-039-sc-74839, ASTIA No. AD-208 690; 30 September 1958.
Source Text
Keyword Text
The field tests have been completed in the engineering model of the GRA-38
equipment and shipment to the Government is expected shortly.  Included
with this report are test results and preliminary schematics.  (Author's
abstract, technical report including miscellaneous government published
material, English language/USA abstract, document not available, progress






A Generalized Form of the Aerial Reciprocity TheoremTitle Text
Brown, J.Author Text
Proc. IEE, Part C, vol. 105, pp. 472-475; September 1958.Source Text
Keyword Text
The reciprocity theorem which relates the transmission and reception
properties of an aerial is extended to given information on the phase and
amplitude of the signal received by the aerial for an incident plane wave of any
polarization.  The paper includes a rigorous proof based on the Lorentz
reciprocity theorem for electromagnetic fields.  (Author's abstract, formal






A Theoretical Analysis of Some Errors in Aerial MeasurementsTitle Text
Brown, J.Author Text
Proc. IEE, Part C, vol. 105, pp. 343-351; September 1958.Source Text
Keyword Text
The reciprocity theorem is used to derive an expression for the power received
by one antenna as a result of transmission form a second similar antenna at
any distance from the first.  Under conditions of antenna measurements the
size of the receiving antenna can influence the errors in measured radiation
patterns and power gains.  The errors differ from those predicted by diffraction
theory.  (Author's abstract, formal literature, English language/abstract,






Computation of Electron Density Distributions in the Ionosphere Making
Full Allowance for the Geomagnetic Field
Title Text
Duncan, R. A.Author Text
J. Geophys. Res., vol. 63, no. 3, pp. 491-9, September 1958.Source Text
Keyword Text
Jackson's method of computing electron density distributions from h'f records
has been modified slightly and adapted for use on an electronic computer.
Reduction of a single h'f record takes about 20 seconds of computer time.
The method makes allowance for the geomagnetic field and is exact save for
the uncertainty about the electron density between ionospheric layers which
is inherent in the method of pulse sounding from the ground.  Rocket
measurements (Seddon, et al., 1954) enable a reasonable resolution of this
uncertainty.  Some examples of electron density distribution at Brisbane are
given.  It is shown that the night-time distributions are much closer to the
Chapman than the parabolic form.  This is to be expected (Martyn, 1956) in a
region in which the electron distribution is determined by the opposing
processes of downward diffusion under gravity, and a height gradient of
electron decay.  The effect of geomagnetic disturbance on the day and night
electron density profile is illustrated and discussed.  (Abstract source






Fixed Frequency BackscatterTitle Text
Egan, R. D., Pratt, D. S., and Hood, N.Author Text




This report is the second in a series of data summaries to be compiled from
the records of the U.S. IGY backscatter sounders (1, 2).  Methods used in
the reduction of the film records were outlined in the first data summary (3)
which also contained most of the data from the first six IGY months.  In the
interest of timely reporting of available data, additional reports will be
published at intervals throughout the remainder of the IGY.  Three different
sets of data are presented in this report:  Section A contains data on F-layer
echo-range; Section B contains summaries of sporadic-E occurrence; and
Section C contains summaries of data on field-aligned irregularities in the
ionosphere.  The data in Section A are presented in charts showing minimum
echo-range versus local time.  (Minimum echo range for F-layer-propagated
ground-scatter echoes is closely related to the skip distance at the operating
frequency.)  Each chart represents a station's data for one month for a
particular frequency and geomagnetic direction.  Each page contains three
charts, one for each frequency (12 Mc, 18 Mc, and 30 Mc), and includes the
echoes for one of four geomagnetic directions (north, east, south or west).
Consequently, there are four pages of charts per station per month.  In
addition to points representing echo ranges, the charts contain three "outage"
symbols.  These symbols are sued during periods in which an echo range
could not be recorded because of (1) received interference, (2) equipment
failure, or (3) a skip distance of less than 700 km.  In this last situation, the
echo range cannot be accurately recorded because the echo trace has
merged with the transmitted pulse trace on the PPI scope.  These symbols
are only used when  one of  the above three events precedes, follows, or falls
in the middle of a sequence of echoes.  Outages such as loss of film are
recorded separately in Section D.  The outage symbols are plotted on the
same charts as the echo.  (Abstract source unknown, technical report
including miscellaneous government published material, English language,






Some Basic Problems in the Determination of the Direction of Arrival of
Radio Waves
Title Text
Hayden, E. C.Author Text
Technical Report No. 11, Supported by Office of Naval Research and Bureau
of Ships, Contract No. Nonr 1834(02), Project No. 371-161, ASTIA No. AD-
204 476, University of Illinois, Urbana, Illinois; September 1958.
Source Text
Keyword Text
The most persistent and difficult problem in radio direction finding has been
measurement of the direction of arrival of waves under circumstances where
multipath propagation of the signal is possible.  In the HF band, the
ionosphere plays a predominant role in the propagation of radio waves, and in
this region several mechanisms exist which promote splitting of a radio signal
into numerous components.  Under suitable circumstances, several of the
components will arrive at a receiving site, each over its own path, and each
with its own direction of arrival.  It would be of value to have a more thorough
knowledge of the characteristics of the individual signal components.  The
principal purpose of this investigation was the experimental evaluation of
some of these characteristics for signals traveling in an east to west direction
between particular fixed transmitting and receiving sites separated by 450 km.
 Of particular interest were the directional characteristics of signal
components propagated in the various modes.  By the employment of a
special double-pulse transmitted signal, and receiving equipment capable of
measuring and displaying simultaneously bearing, polarization, and mode
structure, it proved possible to "take apart" a multi component arriving signal
and study the behavior of its components.  The frequency used was 5155 kc.
A substantial amount of information was obtained on the short-time and the
long-time directional fluctuations of signals propagated in two modes, the one-
hop sporadic E-layer mode and the one-hop F-layer mode, including
information on the behavior of the individual magneto-ionic components of the
latter mode.  In addition, a smaller amount of information was obtained on the
behavior of signals propagated in three other modes.  One of the more
surprising observations was the relative stability of the directional properties of
signals propagated in the sporadic E mode.  Directional variations, both on a
short-time and a long-time basis, were the least for signals in this mode.  The
two magneto-ionic components of the F-layer mode were next in order of
stability, but were appreciably more variable.  In addition these latter
components showed persistent deviations from the great circle bearing, the
ordinary component arriving, on the average, about 9º to the north, and the
extraordinary component, on the average, approximately 4º to the south.
Abstract Text
Some observations were also obtained on widely-deviated auroral and
sporadic E modes, both on the system described above and on a wide-
aperture Wullenweber direction finding system.  (Author's abstract, technical
report including miscellaneous government published material, English





Some Basic Problems in the Determination of the Direction of Arrival of
Radio Waves
Title Text
Hayden, Edgar ClayAuthor Text
Technical Report:  Report TR-11, 175 pages; September, 1958.  Author's
Association:  Illinois Univ, Urbana Electrical Engineering Research Lab.
Source Text
ionosphere, radio frequency, wave propagation,
direction finding ,NTISDODXD
Keyword Text





Project Vanguard Report No. 32, Minitrack Report No. 5, Minitrack Data
for the Artificial Earth Satellites 1958 Alpha and Beta from 7 May 1958 to
20 May 1958
Title Text
Hocking, W. M.Author Text




The information necessary to permit satellite orbit computations from raw
Minitrack data is given, and the Minitrack data on the satellites 1958 Alpha
and 1958 Beta for the period 7 through 20 May 1958 are presented in
appendixes.  It is intended that the use of these data will encourage and
facilitate the development of new computation techniques.  The basic
Minitrack measurement and the data message itself are described, and a
discussion is made of the handling and preparation of the data message for
the Vanguard IBM 704 computer.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






A Spinning Multiloop Direction Finder for the Reduction of Shipboard
Re-radiation Error
Title Text
Travers, D. N., Moore, J. D., Lincoln, J. P., Dubois, V. G., and
Donaldson, W. L.
Author Text
Southwest Research Institute, Task Summary Report IV, Contract NObsr-
64585; 1 September 1958.
Source Text
Keyword Text
Shipboard high frequency radio direction finding with existing simple loop
equipment is difficult because unobstructed antenna sites are generally
unavailable or not utilized.  Site modification is seldom feasible and
improvement of performance must be accomplished by antenna types which
are less affected by reradiated field components than are antenna types now
in use.  Design criteria for a direction finder antenna which is relatively
insensitive to re-radiation has been sought first analytically by determination
of the theoretical properties of a certain multiloop array, and second by
experimental verification with laboratory models of what appears to be the
most promising system.  Parameters which control re-radiation error have
been determined and conditions which must be fulfilled in order to reduce the
error to a specified level are stated.  A design which is believed to be
sufficiently practical for shipboard use is described which has reduced the re-
radiation error of a simple loop by a factor of three, under test conditions
simulating a reradiated field.  The details of this design are presented with a
review of practical problems related to causes of pattern distortion and siting
requirements.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file numbers






Modified Transceivers Compute DistanceTitle Text
Vantine, H., Jr., and Johnson, E. C.Author Text
Electronics, vol. 31, pp. 94-98; 12 September 1958.Source Text
Keyword Text
Two communications transceivers operating on a common frequency form an
interrogator-responder system between an aircraft and the ground.  The time
delay between the transmitted and received pulses allows distances to be
measured to within ±0.1 mile.  Circuit details are given.  (Science or
engineering abstract, trade journal, English language/USA abstract,






Balanced Phase Capacitive GoniometerTitle Text
Ziehm, G.Author Text
Frequenz, vol. 12, no. 9, pp. 293-299; September 1958.Source Text
Keyword Text
After a brief description of two main groups of capacitive goniometers for vhf
and UHF direction finders (electric field vector parallel to rotor axis or
perpendicular to same), the need for phase balanced and for the sinusoidal
relationship between the rotor-stator capacitance and the rotating angle is
explained and discussed.  A Fourier analysis of this relationship is presented,
and several practical arrangements of rotor element connections are
considered.  Tables are reproduced for rapid computation of the degree of
phase balance for varying numbers of rotor elements and the desired max.
order of harmonics.  Further improvement is possible by the use of a second
rotor which is displaced by an angle ε, and formulate are derived expressing
the area of the displaced rotor in terms of ε and characteristic dimensions of
the single rotor and stator elements.  An alternative method of approximating
the optimal shape by a synthesis of a number of narrow rectangular elements
is presented and shown also to be applicable to inductive goniometers.
(Science or engineering abstract, trade journal, German language/abstract,






Radio Aids to NavigationTitle Text
AnonymousAuthor Text
Nature, vol. 182, pp. 978-980; 11 October 1958.Source Text
Keyword Text
Summaries of three papers read at the British Association meeting held in
Glasgow, September 1958.  (Science or engineering abstract, trade journal,







Countermeasures Direction-Finding AntennaTitle Text
AnonymousAuthor Text
General Electronic Laboratories, Incorporated, Cambridge, Massachusetts,




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






An Investigation of Signal Amplitude to Bearing Deviation Correlation as
a Function of Time in High Frequency Radio Direction Finding
Title Text
Bailey, A. D., and Sydnor, R. L.Author Text
Proc. NEC, vol. 14, pp. 1-14; 13-15 October 1958.Source Text
Keyword Text
The investigation is based on the application of a method described by
Licklider and Dzendolet and extended by Sugar.  Statistical scatter diagrams
of the signal amplitude vs. bearing deviation of high frequency radio direction
finder signals may be displayed on a cathode ray oscilloscope.  Photographs
of the display for selected intervals of display time permit an investigation of
the correlation parameter as a function of display interval.  The spinning
goniometer radio direction finder lends itself particularly well to such studies
of bearing deviation by means of simple adaptive circuits.  A DAU type radio
direction finder was modified to obtain the necessary data for the correlation
study.  A comparison is made between the actual data and that of plausible
idealized Rayleigh-Gaussian distributions.  The results have application in the
optimum use of small aperture radio direction finding systems.  (Author's
abstract, formal literature, English language/USA abstract, document not






The Effect of Echo on the Operation of High Frequency Communication
Circuits
Title Text
Bailey, D. K.Author Text
IRE Trans., vol. AP-6, no. 4, pp. 325-329; October 1958.Source Text
Keyword Text
Echo on high-frequency communication services is defined as the
simultaneous reception of signals over both major and minor arcs of the great
circle connecting a transmitter and receiver.  Two distinct kinds of echo are
recognized according to the illumination conditions under which they occur.
Echo of the first kind is observed when the great-circle path coincides with the
twilight zone surrounding the earth, whereas echo of the second kind, which
can occur only on fairly long communication paths, is most severe when the
short path is most intensely illuminated.  Little can be done to obviate echo of
the first kind and it is not, like echo of the second kind, amenable to
prediction by available methods of calculating sky-wave field intensities.
Radio traffic data are cited which corroborate calculations and show both that
echo of the second kind is more severe at times of maximum solar activity,
and is less severe on higher frequencies.  Conclusions are drawn concerning
mode of operation and choice of operating frequency to minimize echo
interference.  (Author's abstract, formal literature, English language/USA






Study and Investigation of Extremely High Altitude Ferret
Reconnaissance Techniques
Title Text
Bender, R. M., Bennett, P. E., et al.Author Text
Haller, Raymond, and Brown, Incorporated, State College, Pennsylvania,
Quarterly Report No. 3, Contract No. AF 33(616)5471, ASTIA No. AD-302
407; 10 October 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Correlation between Noise Voltages in Antenna SystemsTitle Text
Cath, P. G.Author Text
Michigan University Research Institute, Ann Arbor, Michigan, Technical
Report No. 88 on Contract DA 36-039-sc-63203, ASTIA No. AD-207 744.  See
also Department of Commerce PB146253; October 1958.
Source Text
Keyword Text
To calculate the signal-to-noise ratio of the signal resulting when a number of
antenna voltages are combined, it is necessary to know the degree of
correlation between the individual noise components.  In this report
mathematical expressions are derived for the correlation between two noise
voltages, induced in two antennas placed a known distance apart, assuming
that the intensity of the noise arriving from each direction is known.  The
correlation coefficient is also derived for the noise voltages generated in two
channels of a direction finder.  The results are applied, as an example, to the
case of a two-element rotatable Adcock antenna.  (Author's abstract,
technical report including miscellaneous government published material,






Accuracy of RDF Position Fixes in Tracking Constant Level BalloonsTitle Text
Giles, K. C., and Peterson, R. E.Author Text
Air Force Cambridge Research Center, Bedford, Massachusetts.  See
Department of Commerce PB 137793, ASTIA No. AD-160 753; October 1958.
Source Text
Keyword Text
Based on series of constant-pressure balloon flights that included concurrent
tracking by standard radio direction-finding techniques and by camera
techniques (which provided an accurate standard of true position), it has been
possible to determine the distribution of errors in a significant sample of RDF
fixes as made by networks manned by two different agencies.  The
comprehensive study of RDF fix error which is presented provides a sound
basis for the use of such data.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Antenna Control Group OA-()/TRDTitle Text
Goldstein, M.Author Text
Belock Instrument Corporation, College Point, New York, Quarterly Report




Efforts were made to design, develop and manufacture a readily transportable,
remotely operated servo controlled antenna drive pedestal and servo drive
control unit with memory type CRT Indicator.  This equipment shall provide
the means for mounting, continuously rotating and accurately positioning in
azimuth the direction finding antenna assemblies of direction finder group OA-
1034 (XE-1)/TRD and modification kit, electronic equipment MK-383 ()/TRD.
The memory type CRT Indicator will provide visual indication of azimuth
bearings of intercepted signals.  See also AD-216 042.  (Author's abstract,
technical report including miscellaneous government published material,






Evaluation of Short Range Direction Finder Plotting Equipment Indicator
Group AN/USA-3(XW-1)
Title Text
Grim, H. L.Author Text
Directorate of Flight and All-Weather Testing, Wright-Patterson Air Force
Base, Ohio, ASTIA No. AD-209 436; 30 October 1958.
Source Text
Keyword Text
This report describes the tests conducted, and results obtained, using a
cathode ray tube indicator (AN/USA-3) to display automatic direction finder
(D/F) bearings.  The D/F information is remote via microwave from a UHF D/F
station located 19 miles from the indicator.  With present D/F equipment the
bearing of an aircraft from the station is displayed on an electro-mechanical
pointer type indicator.  This D/F information can be transmitted a maximum of
five miles via telephone lines to a remote indicator.  The AN/USA-3 D/F plotter
displays direction finder bearings rom as many as four separate D/F stations.
If these stations are properly oriented and some means is provided to transmit
the D/F information to the AN/USA-3 an instantaneous D/F triangulation fix
will automatically be displayed on the AN/USA-3 cathode ray tube (CRT).
The tests indicate satisfactory result in utilizing microwave to remote D/F
information and in presentation of the D/F bearing on a CRT indicator.  A total
of 221 bearings have been recorded with an average error of ±5.3º as plotted
against the AN/FPS-3 radar set.  However, test were made utilizing only one
D/F station.  Further tests with three D/F station inputs were discontinued
because the UHF D/F equipment (AN/CRD-6) is not accurate enough for use
in multi-station D/F fix presentation.  Present plans are to conduct further
tests with the AN/GRD-11 UHF D/F equipment when it becomes available.
This equipment is designed for ±2º operational accuracy.  (Author's abstract,
technical report including miscellaneous government published material,







Transistorized Radio Direction FinderTitle Text
Gronemeier, H.Author Text
Semi-Conductor Products, vol. 1, no. 5, pp. 36-40; September-October 1958.Source Text
Keyword Text
Because of its specialized marine application, design of transistorized radio
direction finder involves electrical specifications and other requirements not
encountered in conventional portables; problems and solutions relating to
band coverage, power output, selectivity, sensitivity, direction finding, null
meter, and heat are discussed with emphasis on unusual circuitry.  (Science
or engineering abstract, trade journal, English language/USA abstract,






The Evaluation and Use of the Dectra Navigational SystemTitle Text
Hare, E. W.Author Text
J. Inst. Nav., vol. 11, pp. 377-384; October 1958.Source Text
Keyword Text
An interim report is given of field trails held by the British government since
May, 1957.  The system appears to be capable of providing highly accurate
position information over the North Atlantic Ocean.  (Source of abstract







Air Trials of the Decca Navigator SystemTitle Text
Keeling, H.Author Text
J. Inst. Nav., vol. 11, pp. 385-395; October 1958.Source Text
Keyword Text
A report is given of trials held in 1957 and 1958 to determine the operational
suitability of the Mark 10 receiver and to compare its performance with that of
the Mark 7.  (Source of abstract unknown, formal literature, English






Transient and Steady-State Processes in Automatic Range Scope - Part ITitle Text
Kilin, F. M.Author Text
Automation and Remote Control, vol. 19, no. 10, pp. 881-896; October 1958.Source Text
Keyword Text
Description of operation of device and use of step function for analysis of
processes in range scope; analysis takes into account such peculiarities of
operation of device, discontinuous processes in some range scope parts and
variability of circuit parameters that change in accordance with received
pulses.  (Science or engineering abstract, trade journal, English






High and Ultra-high Frequency MeasurementsTitle Text
Kotovich, A. A.Author Text
Measurement Techniques,  no. 5, pp. 570-5, October  1958.Source Text
Keyword Text
In the 30 to 600 Mc range only those measurements can be considered
reliable which have been obtained by comparing the results provided by the
reference antenna and the reference field methods.  Tuned half-wave dipoles
raised about the ground should be used for measurements.  When field
strength is measured with an accuracy of 5-10 percent, the antenna height
above ground should not be less than 0.5λ.  The effect of various pick-ups is
decreased by measuring at relatively high signal levels ranging from tens to
hundreds of millivolts per meter.  The direct component of the crystal rectifier
or thermal detector voltage must be measured on a potentiometer.  It would
appear that the substitution of the ground surface by water (lake, sea) will not
simplify measurements, since the conductivity of water also greatly depends
on meteorological conditions and the antenna height must be increased.







Recording Techniques for H. F. Direction FindingTitle Text
Mcleish, C. W.Author Text
Electronic Radio Eng., vol. 35, pp. 386-390; October 1958.Source Text
Keyword Text
ABSTRACT NO. 1:  Methods are described for reducing the information given
by D/F equipment to a form which can be easily assimilated.  The alternatives
discussed are pen-recording of bearing-time and the photographic
reproduction of the bearing/amplitude distribution functions.  In both cases,
records can be produced simultaneously from two direction finders, which
facilitates comparisons.  ABSTRACT NO. 2:  The need for a means of
recording direction-finding wave propagated by the ionosphere is discussed.
Graphical recording systems are described which have been used on a twin-
channel direction-finder for producing "bearing indication v. time" and "bearing
indication v. signal amplitude" records.  (Abstract No. 1 - Source of abstract
unknown, Abstract No. 2 - Author's abstract, trade journal, English






Recording Techniques for H.F. Direction FindingTitle Text
McLeish, C. W.Author Text
Electronic & Radio Engineer, pp. 386-390, October 1958.Source Text
Keyword Text
The need for a means of recording direction-finding waves propagated by the
ionosphere is discussed.  Recording systems are described which have been
used on a twin-channel direction-finder for producing "bearing indication time"
and "bearing indication versus signal-amplitude" records.  (Abstract taken






Radio Interferometers Track Airborne VehiclesTitle Text
Miles, M. W.Author Text
Electronic Ind., vol. 17, no. 10, pp. 94-95, 151-153; October 1958.Source Text
Keyword Text
An analysis of the problems encountered in tracking mobile sources of radio
signals, and an interferometer method of gaining direction information as to
orbit, trajectory or other flight path.  (Written for this publication by Southwest







Development of a Dead Reckoning Navigator (Automatic Radio
Corrected)
Title Text
Schull, G. R., and Odin, V. W.Author Text
Lear, Incorporated, Santa Monica, California, Final Report, Contract No. DA
36-039-sc-72798, ASTIA No. AD-214 659; 31 October 1958.
Source Text
Keyword Text
The developmental activities culminate in the fabrication of a flyable prototype
automatically radio corrected Dead Reckoning Navigator, which has been
installed in a Lear-owned Aero Commander, where at the moment of
publication it is undergoing preliminary flight testing which already indicates
satisfactory performance.  Equipment developed and fabricated by this project
consists of a system comprised of a Pilot's Indicator, and Input Unit, and a
Computer Unit.  These components, when used in conjunction with an
aircraft's ADF systems, Gyro Compass and TAS system, automatically
compute and display statistically-corrected navigational information to the
pilot in the form of digital read-outs and pointer information on a compass card
giving track angle heading and bearing to destination.  Wind data can be set
in manually to shorten the time for radio correction of wind drift.  Digital read-
outs, in units of nautical miles, are provided for range to destination and for
the grid coordinates of present position.  Alternate destination coordinates
can be set in manually, and various destinations can be selected by
switching.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Project Vanguard Report No. 33.  Minitrack Report No. 7, Calibrating the
Mark II Minitrack System with Radio Stars as Signal Sources
Title Text
Simas, V. R., and Kronmiller, G. C.Author Text




The Mark II Minitrack System is described briefly and an operational analysis
is made.  A means of external calibration of the system by tracking radio
stars is described and illustrated.  Results obtained by this method are
presented and compared with results obtained by the complex but more
precise method used in calibrating Prime Minitrack stations.  It is shown that
the tracking of radio stars does in fact provide an adequate system calibration
if sufficient data are taken.  NRL R 52-15.  For Minitrack report no. 1-5 see
PB 131220, 131220, 131330, 131390, 131396, 131961.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Experiments on a Three Loop Antenna Electrostatic Screen, and Rotary
Printed Circuit Transformer
Title Text
Travers, D. N., Moore, J. D., et al.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Report, Contract
No. 64585, ASTIA No. AD-214 123L; 26 October 1958.
Source Text
Keyword Text
Previous reporting disclosed that vertical distortion of the three loop antenna
pattern can be reduced by installing an isolated flat copper disc, under the
radially distributed gap, so as to reduce the capacitance of the loops to
external surroundings.  An investigation of other performance characteristics
affected by the presence of the disc has revealed that the only significant
disadvantage is a reduction of the resonant frequency of the electrostatic
screen.  It has been determined that if the lowest resonance of the screen is
kept above 40 megacycles this particular configuration can be used to
advantage.  The approximate design of the electrostatic screen to be used
with the prototype version of the three loop antenna is described.  Design
requirements for a rotary printed circuit R.F. coupling transformer are reviewed
with reference to the prototype three loop antenna.  Extension of criteria, to
250 kc, previously used at 2 megacycles to determine the volume of the
spaced loop, indicates that it is possible to utilize a single transformer for all
simple loop performance from 250 kc to 32 mc.  This makes possible a
coupling transformer with only 2 channels rather than three as described in
previous reports.  An engineering model of a single channel rotary printed
circuit transformer, essentially equivalent to one half the final 2 channel model
has been constructed and bench tested.  Tests indicate that very satisfactory
results can be expected with respect to transfer characteristics and
symmetry factor.  Experiments performed in an effort to derive a simplified
balancing procedure for the spaced loop crossover leads indicate that a
resistance adjustment of each crossover point may be more significant in
achieving balance than an inductance adjustment.  This is being interpreted to
mean that variations in lead length or tap position must be controlled.
(Author's abstract, technical report including miscellaneous government







Proposed Mark I Azusa Modifications to Decrease Data Bandwidths and
Improve D/F  Pointing Data
Title Text
Weaver, R. C.Author Text
Technical Report:  Report GDA-AZN-26-052, 32 pages; October, 1958.
General Dynamics/Astronautics San Diego Calif.
Source Text
guided missile tracking systems, performance
(engineering), telemeter systems, signal,  to, noise
ratio, servomechanisms, bandwidth, oscillators,
antennas, direction finding,  digital systems, phase
detectors, reliability (electronics), quality control,
value  engineering, atlas, Azusa, NTISDODXD
Keyword Text





Radiation Patterns of Finite-Size Corner-Reflector AntennasTitle Text
Wilson, A. C. and Cottony, H.  V.Author Text
National Bureau of Standards Report, NBS Project 8260-20--87866 (FY58),
NBS Report No. 6017, 31 October 1958.
Source Text
Keyword Text
A number of corner-reflector antennas having various combinations of widths
and lengths of the reflecting surfaces were constructed and tested.  The
widths of the reflecting surfaces ranged in value from 1 to 10  wavelengths.
The lengths ranged from 0.5 to 5 wavelengths.  The aperture angle was, in
general, set at a value to obtain the maximum gain for the size of the
reflecting surfaces employed.  The radiation patterns of these antennas permit
selection of the corner-reflector structure having minimum dimensions
consistent with a desired secondary lobe level.  The use of surface chokes
and similar devices to suppress radiation to the rear were ineffective.  When
the ends of the corner-reflector structure were enclosed by metal sheets
either entirely or partially, the energy diffracted around the sides was greatly
increased.  A corner-reflector antenna having a wire grating for each reflecting
surface and a collinear array of dipoles as a driven element was proportioned
in accordance with the results obtained above and is shown to be a
convenient means of obtaining a high-gain antenna with a low secondary lobe






Receiving Set, Radio, AN/URR-40 (XA-1)Title Text
AnonymousAuthor Text
Interim Reports Nos. 1-3, Contract No. AF 33(600)31312, ASTIA Nos. AD-215




Report No. 1:  The AN/URR-40(XA-1) program is concerned with the
development and fabrication of 4 preliminary development models of a
miniature, hand-carried direction-finder set for general Air Force use.
Development work covered component investigation, procurement, and
development; HF operation study; circuit design; and a preliminary packaging
study.  Suitable components were procured for almost every type of circuit
equipment.  Circuit design and packaging progressed satisfactorily.  The
development work described herein covers; continued component
procurement and/or development; fabrication of actual-size, working-model,
printed circuit IF-AF strip; packaging for receiver proper; loopstick antenna.
The over-all developmental program is estimated to be approximately 50%
complete at this time, although portions of the program are as much as 80%
complete (such as component procurement and/or development); Report No.
2:  Investigation of frequency vs temperature characteristics; completion of
circuit design; receiver packaging; loop antenna; test procedures.
Procurement and development of components and detailed circuitry is
complete except for minor details.  It is suggested that the first four
developmental models be completed within the scope of the specifications, as
modified to date, and incorporate whatever further changes become
necessary after tests have been completed on the first four models; Report
No. 3:  The major portion of the breadboard work and mechanical design work
was completed.  Final engineering models are being constructed preparatory
to final testing.  Drawings are near completion, and except for antenna
design, are approximately 90% completed.  The major remaining circuit
problem is the antenna.  The performance of both the breadboard circuit and a
preliminary ferrite antenna was very encouraging, demonstrating performance
well in excess of that required by the specifications.  The circuitry was firmed,
and is shown.  It was found that due to the increased available gain in the RF
and IF stages, circuit gain was such that the first audio amplifier stage was
superfluous.  It was removed, and this has permitted great simplification of the
mechanical design without degradation of performance.  (Author's abstract
and Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document
Abstract Text





Airborne Electronic (Ferret) Reconnaissance TechniquesTitle Text
Barthel, D. H., Bates, J. K., et al.Author Text
ITT Laboratories, Nutley, New Jersey, Interim Report, Contract No. AF
33(600)27521, ASTIA No. AD-303 891; November 1958.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Simultaneous Variation of Amplitude and Phase of Gaussian Noise, with
Applications to Ionospheric Forward-Scatter Signals
Title Text
Hagfors, T., and Landmark, B.Author Text
Proc. IEE, Paper 2743R, vol. 105B, pp. 555-558; November 1958.Source Text
Keyword Text
The conditional probability density p(φ/A) is obtained for Gaussian noise,
where φ = Ψ2 - Ψ1 is the difference in phase as observed at the two times t
and t + τ and A the envelope at either t of t + τ.  The mean of φ subject to
the condition of a particular value of A is evaluated using numerical methods,
and the variation of φA with A is discussed.  A simple relation is obtained
for the limiting case when τ→0.  The noise character of the signal in an
ionospheric scatter circuit has been tested.  It is concluded that the
simultaneous variations of signal amplitude and phase are in good agreement
with those to be expected for Gaussian noise, and also that the assumption
of a randomly phased angular spectrum appears to be justified.  (Science or







Transmission-Line Missile AntennasTitle Text
King, R. W. P., Harrison, C. W., and Denton, D. H.Author Text
Sandia Corporation, Report No. sctm436-58(14); 20 November 1958.Source Text
Keyword Text
A class of protruding rocket antennas of low silhouette is analyzed.  The
approximate equivalent circuit of these structures is a shunt-driven
transmission line terminated in reactors of arbitrary value at each end.
Expressions derived for the currents in the circuit, as functions of the reactive
terminations, are employed in calculating the radiation vectors of the antenna.
 The radiation resistance is obtained by integrating the Poynting vector over
the surface of a great sphere enclosing the structure.  The driving-point
reactance of the antenna is determined from transmission-line formulas,
which may be modified appropriately to include terminal zone effects.
(Author's abstract, technical report including miscellaneous government






Improved Airborne Direction FinderTitle Text
Speth, A. J.Author Text
New York University College of Engineering, New York, Quarterly Report No.




The purpose of this program is the development of an automatic airborne
direction finder which employs identifying amplitude modulation to establish
the loop antenna null position.  This report is primarily concerned with
experimental evaluation of the various components which will be utilized for
the detection of the loop antenna control signal from the identifying
modulation.  Tests on the voltage controlled oscillators show that all of the
units constructed to date have the necessary frequency range and are
reasonably stable with regard to power supply variations.  However, loop tests
indicate that higher oscillator sensitivity is required in order to minimize phase
errors in the locking range.  The test results on the automatic phase control
loop show that it is possible to generate a local oscillator reference signal in
the presence of interfering signals.  Further loop evaluation is required to
determine the necessary extent of interference rejection.  (Science or
engineering abstract, technical report including miscellaneous government







Re-entrant Transmission Line NetworksTitle Text
Travers, D. N.Author Text
Electrical Design News, November 1958.Source Text
theory, transmission linesKeyword Text
Re-entrant transmission line of different lengths connected in parallel, in
series, or in combination at their end points.  There are four types of re-
entrant networks that can be used to match reasonable impedance to a line.
With the accompanying table and a Smith chart, line sections having the
same characteristic impedance may be used to construct such a network.  If,
the re-entrant network is place at the load, the impedance to be matched
must meet certain criteria.  However, by transforming the load with a cascade
section of line, the criteria can always be met.  The method of analysis
should be suitable for Beverage antennas in parallel and having different
propagation constants.  The original published text contains a minus sign
omission in row 1 column 3 of the formula chart: Insert a minus sign between







Airborne Direction Finding - Theory of Navigation ErrorsTitle Text
Ancker, Clinton. J., Jr.Author Text




The situation where n stationary, accurately located, direction finding stations
fix position of unknown emitter by intersecting angular bearings, has been
previously investigated; for case where angular bearings have small, normally
distributed errors, this solution is extended to include case of airborne
direction finding, which introduces uncertainties in locations of direction
finding stations arising from navigation errors; various navigation procedures
compared.  (Science or engineering abstract, formal literature, English






'No Hands' Blind LandingTitle Text
AnonymousAuthor Text
Wireless World, vol. 64, p. 579; December 1958.Source Text
Keyword Text
An automatic landing device, suitable for aircraft within 300 ft of the ground is
described.  Rate of fall is controlled by a radio altimeter.  Centerline guidance
is provided by a system using the magnetic fields generated by two cables
running parallel to the runway.  (Science or engineering abstract, trade






Report by the Ohio State University Research Foundation, Columbus 10,
Ohio.  Investigation of:  Research on Antennas for Aircraft and Missiles
Title Text
AnonymousAuthor Text
the Ohio State University Research Foundation, Dept. of Electrical




Section I, Flush-Mounted Antennas:  Effects of spherical conducting surfaces
on surface-wave Luneberg lenses are being investigated.  A 30λ Ka-band lens
has been tested for  use as a reference.  The equations of a surface-wave
dielectrometer show that the phase variation normal to the surface is
immeasurably low for low-loss materials such as polystyrene.  A holey-plate
surface-wave structure is described which is capable of providing a velocity
ratio c/v (or index n) between the limits of zero and the square root of the
relative dielectric of the material filling the structure.  Measured results are
given for a holey-plate lens based on the Maxwell fish-eye variation in index.
Section II, Missile Guidance:  Two main topics concerning flush-mounted
missile nose-cone antennas are summarized.  The first topic is frequency-
scanned holey waveguides, and experiments are explained that were
performed in an effort to scan the beam to end-fire angles of 10 degrees or
less.  The second topic is center-fed surface-wave lenses.  Two types are
discussed, namely, corrugated-surface or artificial-dielectric lenses, and
homogeneous dielectric lenses.  Several additional topics are discussed in
reference to the homogeneous dielectric lenses, such as vertical beam
control, dual mode lenses, feeding arrangements, and dielectric constant
measurements.  Section III, RF Phase-Shifters and Switches:  In general, the
preliminary work involving the investigation of the ferroelectric materials has
progressed to the point where quantitative measurements and evaluations can
begin to be made.  A possible approach to a matched microwave phase-
shifter design, using only ferroelectric materials, has been investigated.  Other
possible approaches are also being considered.  (Abstract source unknown,
technical report including miscellaneous government published material,






Phase III, Interim Engineering Report No. 14, Wullenweber Antenna ArrayTitle Text
AnonymousAuthor Text




This report covers the period 1 September 1958 - 30 November 1958.  Design
and construction of multiple antenna coupler units described.  Goniometer
modifications, including new drive motor, manual servo goniometer drive,
remote manual indicator, and goniometer simulator discussed from design
and construction viewpoint.  Indicator modifications explained.  (Author's







Barber, N. F.Author Text
Proc. I.R.E. vol. 46, no. 12, p. 1951, December 1958.Source Text
Keyword Text
The very interesting article by Covington and Broten on a "Compound
interferometer" prompts the suggestion of another way of tackling the design
of such systems.  For simplicity, suppose that the system is a combination
of a large number of elementary detectors, all similar and having little or no
directionality as individuals.  The arguments can readily be extended to
include continuous systems.  (Abstract source unknown, formal literature,






Horizontal Directional Patterns of Rhombic Receiving Aerials for Short
Wave Transmission Routes
Title Text
Bohnestengel, H., Kronjaeger, W., and Vogt, K.Author Text
Nachrichtentech. Z., vol. 11, no. 12, pp. 605-610; December 1958.Source Text
Keyword Text
Statistical measuring techniques were evolved for pattern measurements.
The possible deviations between the theoretical radiation pattern, or one
measured at a smaller distance from the aerial, and values obtained in
practical communication are shown to be entirely general through azimuthal
and vertical fluctuations of the angle of the incident wave.  Values of azimuthal
fluctuations in 98% of observed cases amount to 2º to 5º.  Measurements
were made at 10, 15, and 20 Mc/s.  The value of the back lobe is around 20
dB and that of the side lobes 6 to 8 dB.  The investigations of the vertical
angle show that at distances of about 2000 km angles of incidence of 10º to
20º occur, whereas over sea routes this angle is about 10º.  (IRE or IEEE







Techniques for Accurate Measurement of Antenna GainTitle Text
Cottony, H. V.Author Text
National Bureau of Standards, Circular No. 598; December 1958.Source Text
Keyword Text
Comparison of published results of experimental antenna measurements,
particularly gains, reveals apparent discrepancies of the order of one or more
decibels.  Experimental work at the National Bureau of Standards on scaled
model revealed some sources of difficulties and led to the adoption of special
precautions resulting in significantly more consistent and, it is believed, more
accurate results.  The procedures are based on the comparison method, but
include, in addition to the standard antenna, the use of a third antenna here
designated as the reference antenna.  To obtain more accurate
measurements it was found essential to correct for the standing wave pattern
in the field set up, presumably, by reflections from the irregularities in the
terrain.  Special features of instrumentation, including methods for minimizing
and measuring matching losses, are described.  The accuracy of the
techniques has been verified by measuring the gain of an antenna, the value
of which could be accurately calculated.  (Author's abstract, technical report
including miscellaneous government published material, English






A New Theory of Scatter PropagationTitle Text
Enomoto, H.Author Text




The theory assumes that multiple scattering is a phenomenon of multiple
partial refraction caused by atmospheric turbulence.  A comprehensive
statistical study of the characteristics of this mode of propagation is
presented.  It is noted that Chisholm's experimental results regarding the
differential delay time are not well explained by the primary-scatter theory, but
are well explained by the multiple-scatter theory.  The frequency dependence
of scatter loss is discussed by means of an integral resembling Fresnel's
integral.  When the phase variation is large, the theory shows scatter loss to
be independent of the wavelength λ, but in other cases scatter loss is
inversely proportional to λ.  (Science or engineering abstract, formal literature,






Performance Profiles and Future Outlook of Doppler Navigation SystemsTitle Text
Fried, W. R.Author Text
IRE Trans., vol. ANE-5, no. 4, pp. 194-199; December 1958.Source Text
Keyword Text
A method of determining position error of Doppler navigation systems is
discussed which is based on the component errors and on statistical
considerations.  Sample calculations for four typical systems are presented.
The historical behavioral performance of the three major components of a
Doppler navigation system, the velocity sensor, the computer and the heading
reference are analyzed and presented graphically.  The weight trends of the
components of Doppler navigation systems and of the complete systems are
described.  Possibilities of certain combinations of self-contained and ground-
referenced navigation systems are discussed.  (IRE or IEEE abstract, formal







Antipodal Reception of Sputnik IIITitle Text
Garriott, O. K., and Villard, O. G.Author Text
Proc. IRE, vol. 46, p. 1250; December 1958.Source Text
Keyword Text
The reception of radio signals from an orbiting earth Satellite near the
antipodes has been reported by Wells.  His observations have indicated that
"in all respects, the image signals appeared to originate in a point source
similar to the actual satellite."  The 20-mc radio transmissions from Sputnik III
have been monitored by members of the Stanford University Radio
Propagation Laboratory in an attempt to confirm this phenomenon.  The
signals were received on a standard communications receiver connected
either to a fixed "turnstile" antenna 3/8 λ above the ground, or to a three-
element horizontal Yagi 5/8 λ above the ground.  The Yagi antenna can be
rotated to determine the approximate direction of arrival of the signals.  During
most of the period means were available to determine the absolute frequency
of the signals, and when they were sufficiently strong to record them on
magnetic tape.  (Author's abstract, formal literature, English language/USA






Instructor'S Guide. Patrol I. Land Navigation. Basic Instruction.Title Text
no authorAuthor Text
Research Memo:  279 pages; December, 1958.  George Washington
University, Human Resources Research Office, Alexandria VA.
Source Text
land navigation, NTISDODXDKeyword Text
The purpose of Subtask PATROL 1 is to develop a program of instruction in
land  navigation under day and night visibility conditions which stresses
acquisition of a degree  of skill appropriate to the Basic Individual Combat
Training level. This guide presents,  in detail, a program of instruction in
elementary land navigation.  It includes descriptions  of the instruction,
training aids, and physical facilities required for training. Also  included are a
subject schedule and detailed lesson plans for the conduct of training.  DE-
navigation| instruction manuals| army training| navigation| magnetic navigation|
 compasses| direction finding| map reading| terrain| training devices| night






Direction Finder Set AN/TRD-15 (XE-2)Title Text
Richter, F. G.Author Text
Servo Corporation of American, New Hyde Park, New York, Quarterly Report




The development of the AN/TRD-15 (XE-2) to provide for dual-channel
operation from a single antenna array with no loss of sensitivity has been
successfully demonstrated.  Extension of the design to 3 or 4 more outputs
appears completely feasible in the present state of the art.  (Science or
engineering abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Traveling Wave Antenna with Resistive CouplingTitle Text
Aizenberg, G. Z.Author Text
Radio Eng., vol. 14, no. 6, pp. 1-18; 1959.Source Text
Keyword Text
Traveling wave antennae with resistive coupling (TR antennae) have recently
been widely used in the radio centers of the U.S.S.R.  Up to the present,
however, no sufficiently detailed information describing the properties of such
antennae has yet appeared in the literature.  This article includes graphs of
the parameters of TR antennae and comparative data which indicates the
advantages to be derived from this antenna in comparison with the other types
of antenna.  No formulae are derived which enable the gain of the traveling
wave antenna to be determined for the different radiation patterns.  (Source of
abstract unknown, trade journal, English language/Canadian abstract, file






Tracking Pioneer IV beyond the MoonTitle Text
Anderson, R. E., and French, A. D.Author Text
IRE Nat. Convention Record, vol. 7, Part 5, pp. 152-157; 1959.Source Text
Keyword Text
A receiving station set up in order to track Pioneer IV is described.  The
receiver is of special high stability using a phase-locked local oscillator to
derive a 1st IF of 30 Mc/s, which is later converted to 455 kc/s, at which
frequency the signal is compared with inphase and phase-quadrature outputs
of a stable oscillator in order to provide demodulation and received signal
amplitude.  An estimate of the range performance of the system agrees well
with that observed.  The angular position of the transmitter could be
determined to ±1º by a directive aerial on a naval gun mounting.  (Science or
engineering abstract, formal literature, English language/USA abstract,






C.C.I.R. Handbook on High-Frequency Directional AntennaeTitle Text
AnonymousAuthor Text
C.C.I.R. Handbook on High-Frequency Directional Antennae, International
Telecommunication Union, Geneva, Switzerland, 1959.
Source Text
Keyword Text
The VIIIth Plenary Assembly of the C.C.I.R. in Resolution No. 22 asked the
director to prepare a new atlas of ground-wave propagation curves for a vertical
transmitting dipole.  The curves representing the field of the latter as  a
function of the distance from the transmitter should refer to all combinations of
the values of the parameters listed below:  (a) frequencies of 30, 100, 300,
1000, 3000 and 10000 Mc/s (the corresponding wavelengths are:  10, 3, 1,
0.3, 0.1 and 0.03 meters); (b) heights of the transmitting antenna above the
ground of 0, 5, 20, 100, 500, 1000, 2000, 5000, 10000 and 20000 meters;
heights of the receiving antenna above the ground of 5, 20, 100, 500, 1000,
2000, 5000, 10000 and 20000 meters; (d) electrical ground constants given by
ε = 80, σ = 4,10-11 and by ε = 10,σ = 10-13(ε = dielectric constant relative to
vacuum, σ = conductivity in electromagnetic units).  These sets of constants
are representative for propagation over sea-water and over land respectively.
In practical units, the corresponding conductivities are 4 mho/m and 10-2
mho/m.  Both transmitting and receiving antennas will be vertical.  Further, all
data should be relative to a so-called standard atmosphere, characterized by
a gradient dn/dh = 0.0393.10-6 meter -1 of the refractive index n.  This gradient
corresponds to an effective earth's radius 4/3 times the actual earth's radius.






A Proposed Method of Surveying the Wave State of the Open OceanTitle Text
Barber, N. F.Author Text
New Zealand J. Sci., vol. 2, pp. 99-108, 1959.Source Text
Keyword Text







VLF Reflections from the Ionosphere in the Presence of a Transverse
Magnetic Field
Title Text
Barber, N. F., and Crombie, D. D.Author Text
J. atmos. terrest. Phys., vol. 16, pp. 37-45; 1959.Source Text
Keyword Text
The reflection coefficient is found for waves that are incident on a sharply
bounded ionosphere and have their electric vector in the plane of incidence.
The earth's magnetic field is assumed to be horizontal and perpendicular to
the direction of propagation.  Hence the analysis is appropriate for
propagation round the magnetic equator.  It is found that the reflection
coefficient for waves incident from the west is numerically greater than that for
waves incident from the east, when the angle of incidence is large.  (Science
or engineering abstract, formal literature, English language/abstract,






Unusual Radio Signals Enhancement in the Far EastTitle Text
Bateman, R., Finney, J. W., Smith, E. K. Tveten, L. H. and Watts, J. M.Author Text
IGY Bull., 26, 1, 1959.Source Text
Keyword Text







The Adcock System with Directional AerialsTitle Text
Baur, K.Author Text
AEG-Telefunken Internal Report No. AH-6/59.1, 1959.Source Text
Keyword Text
(Abstract not available, internal communication within an organization,






On the Determination of the Propagation Constant of a Wave in a Long
Conductor
Title Text
Beloousov, S. P., and Yiampolski, V. G.Author Text
Radiotekhnika, vol. 14, no. 7, pp. 3-7; 1959.Source Text
Keyword Text
An approximate method of calculating the phase velocity and attenuation of a
wave being propagated along a long conductor suspended above the ground.







The Invention of Infra-Red Telegraphy and Infra-Red Direction FindingTitle Text
Blohm, O.Author Text
VDI-Z, vol. 101, no. 2, p. 62; 1959.Source Text
Keyword Text
During the first World War an infra-red filter was placed in front of the flash
lamps of Morse blinkers and the receivers were fitted with a thermocouple, to
prevent signals from being intercepted.  Through suitable amplification the
receivers became so sensitive that they responded to the heat of the human
body when a person happened to be in the vicinity of the receiving mirror.
This led to the development of the infra-red direction finder, which enabled
ships to be identified at sea.  (Author's abstract, trade journal, German






Ground Clutter Isodops for Coherent Bistatic RadarTitle Text
Crowder, H. A.Author Text
IRE Nat. Convention Record, vol. 7, Part 5, pp. 88-94; 1959.Source Text
Keyword Text
Isodops are lines of constant Doppler shift on the earth's surface relative to a
moving receiver and/or transmitter.  Such contours define a region which
represents the effective radar cross-section of the earth for coherent Doppler
radar.  While the active case, in which the transmitter and receiver have a
common location and velocity, is well known, the bistatic or semi-active case
in which the two velocities and/or locations differ is more involved.  A general
equation is formulated for the semi-active isodops, from which the active
clutter isodops are shown to fall out as a special case.  Use of the isodops to
determine signal-to-clutter ratios in the radar receiver is demonstrated.  A
numerical method of computing both the isodops and signal-to-clutter ratio is
described.  Some illustrative semi-active isodops are presented.  (Science or
engineering abstract, formal literature, English language/USA abstract,






An Investigation of the Feasibility of Obtaining a Constant Beamwidth
Luneberg Lens
Title Text
De Size, L. K, and Woodward, B. A.Author Text
Proc. Nat. Electronics Conf., vol. 15, pp. 958-964; 1959.Source Text
Keyword Text
An investigation was conducted to determine the feasibility of obtaining a
constant-beam width Luneberg lens for direction-finding applications.  A
modified Luneberg lens was derived that produces spherical phase fronts.
These phase fronts, in conjunction with a controlled amplitude distribution in
the lens aperture, give radiation patterns having a half-power beam width
variation of less than ±10% of the design beamwidth over a 3:1 frequency
band.  An experimental two-dimensional model of a modified Luneberg lens
was built, and the theoretical phase front verified by measurement of the
phase front across the lens aperture.  (Science or engineering abstract,







Design and Results of the Observation Programme of the Ionospheric
Research and Radio-Astronomy Department of the Netherlands P.T.T.
Title Text
Defeiter, L. D.Author Text
Tijdschr. Ned. Radiogenoot., vol. 24, no. 4, pp. 189-198; 1959.Source Text
Keyword Text
Discusses radio observations of the sun during recent years of max. solar
activity.  The sun is kept under continuous observation at 200 and 545 Mc/s
by radio telescopes at the Nera observatory in Holland and by stations in
Dutch Guiana and New Guinea.  Type IV solar radio bursts are important in
forecasting geomagnetic storms.  From interferometry measurements
described, diameters of sources of enhanced emission and brightness
distributions over the source can be determined.  (Science or engineering







Memoirs - Ten Years and Twenty DaysTitle Text
Doenitz, Ad. K.Author Text




A review of German U-Boat activity during World War II.  Some of the
countermeasures described and attributed to the British were not as
described in the book but were in fact D/F equipments.  (Source of abstract







A Survey of Radio Sources at a Frequency of 159 Mc/sTitle Text
Edge, D. O., Shakeshaft, Mcadam, Baldwin, and ArcherAuthor Text
R. A. S. Memoirs, vol. 68, pp. 37-60, 1959.Source Text
Keyword Text
The Cambridge four-element interferometer has been used at a frequency of
159 Mc/s to determine positions and flux densities for 471 radio sources lying
between declinations -22 degrees and +71 degrees.  Information concerning
the angular diameters of some of the brighter sources has also been obtained
and the majority of these have diameters less than 6 feet.  Most sources have
an isotropic distribution but there is a concentration of the intense ones
towards the galactic plane.  There is also evidence for an excess of sources
in the region of the belt of background radiation crossing the galactic plate at l
= 0 degrees.  If the number-flux density distribution is compared with  that
expected from a uniform distribution of source in space, a deficit of the more
intense sources is found.  (Abstract source unknown, formal literature,






Ampliture-Modulated Video IntegratorTitle Text
Ellis, R. E., and Rohlman, W. C.Author Text
IRE Nat. Conv. Record, vol. 7, Part 5, pp. 263-271; 1959.Source Text
Keyword Text
An ultrasonic quartz delay line is used, as the basic storage medium, for the
cumulative summation of radar video signals, within any possible range
quantum.  Pulses received, at the same range, from any one target are
integrated by linear addition of amplitudes whereas the addition of noise
signals is rms wise:  a s/n improvement therefore results.  The radar trigger is
derived by recirculation of a pulse in the same quartz line, on a different
carrier channel, to ensure time correspondence of incoming with delayed
signals.  Systematic trials have shown a 3 dB improvement in detection range
for 50% probability of paint; the better contrast obtained on previously just-
detectable signals gives a significant improvement in the performance of the
human operator in the role of detector.  Furthermore, the effect of non-locked
interference pulses is drastically reduced, to the order of system noise level,
by signal limiting, before summation, and non-integration due to the absence
of range correlation; this effect is demonstrated with photographs.  (Science
or engineering abstract, formal literature, English language/USA abstract,










La Ricerca Scientifica, vol. 29, no. 11, pp. 2301-2313; 1959.Source Text
Keyword Text
The author examines the directional accuracy of the various systems by
which the directions of radiating sound or radio wave generators are
determined.  He considers four different methods of detecting minimums,
including a correlation system as well as one for determining the
coincidences of zeros.  According to his findings, the direction finding
accuracy does not depend on the circuit applied but solely on the signal-to-
noise ratio and on the directional characteristics of the receiver system.
(Author's abstract, formal literature, Italian language/abstract, document not






The Directional Coupler AntennaTitle Text
Fink, C.Author Text
IRE Nat. Convention Record, vol. 7, Part I, pp. 103-118; 1959.Source Text
Keyword Text
The combination of four broadband 3 dB directional couplers and four radiating
elements into an aerial for D/F purposes was investigated.  Under theoretical
conditions, tow overlapping beams with constant crossover level and variable
crossover slope over an infinite frequency band can be obtained.  All four
radiators are active in producing each of the two main lobes for simultaneous
comparison, thereby providing the pattern effect of two aerials of similar
dimensions.  Practically, a pattern with crossover level 3 to 5 dB below beam
maximum, and pointing accuracy of ±0.75º over a 2.2 to 1 bandwidth was
achieved.  (IRE or IEEE abstract, formal literature, English language/USA






Hourglass Scanner New Rapid Scan, Large Aperture AntennaTitle Text
Fullilove, N. H., Scott, W. G., and Tomlinson, J. R.Author Text
IRE Nat. Convention Rec., vol. 7, Part I, pp. 190-200; 1959.Source Text
Keyword Text
Wide aperture, rapid scan antenna, termed hourglass scanner, is described;
wide aperture is provided by combining shaped reflector in vertical plane with
circularly disposed feed array in horizontal plane; rapid scanning is achieved
through rotation of small non-contracting rf commutator; unique feed array
provides for four independent beams each covering adjacent 2 to 1 frequency
bands.  (Science or engineering abstract, formal literature, English






Determination of the Direction of Arrival of Auroral EchoesTitle Text
Harang, L., and Troim, J.Author Text
J. atmos. terrest. Phys., vol. 13, nos. 1-2, pp. 107-110; 1959.Source Text
Keyword Text
The angle of arrival, θ, of auroral echoes is measured by an interference
method.  The variation of θ with echo range R is demonstrated.  θ varies from
15º to 6.5º when the range increases from 400 to 730 km.  The height of the
reflection area must lie at 100-120 km.  (Science or engineering abstract,






Radar Target Angular Scintillation in Tracking and Guidance Systems
Based on Echo Signal Phase Front-Distortion
Title Text
Howard, D. D.Author Text
Proc. Nat. Electronics Conf., vol. 15, pp. 840-849; 1959.Source Text
Keyword Text
The slope of the phase front of the echo signal from a finite size complex
target is shown to be identical to the angular errors caused in tracking radars
by angular scintillation of target angle noise.  Since angle tracking systems
are essentially phase front measuring devices, it is demonstrated that the
target angle noise is contained in the echo signal as a distortion of its phase
front.  This new concept aids in visualizing the source of target angle noise
and in assessing the effects of target angular scintillation or target angle
noise on any target locating device.  As an example, it is shown that identical
target angle noise errors also occur in search radar.  (Science or engineering







An Improved Instrument Low Approach System Compatible with TACANTitle Text
Karples, M., and Parker, E. G.Author Text
IRE Nat. Conv. Record, vol. 7, Part 5, pp. 43-53; 1959.Source Text
Keyword Text
The complete TACAN I.L.S. system as well as the theory of a variable phase
slope aerial are described.  The principal advantages of this system are
described as accurate definition of the space coordinates of the approach
funnel allowing the selection, in the aircraft, of an optimal approach path;
better utilization of aerial aperture; the TACAN ground equipment is lighter
and more mobile; airborne equipment requires a minimum of added weight
and volume while permitting the elimination of three separate receivers.
(Science or engineering abstract, formal literature, English language/USA






Design of a Miniature Radio Transmitter for Use in Animal StudyTitle Text
Lemunyan, C. D., White, W., Nyberg, E., and Christian, J. J.Author Text
J. Wildlife Mgmt., vol. 23, no. 1, pp. 107-110; 1959.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Theory of Ionospheric Radio Wave Scattering under the Influences of
Ion Production and Recombination
Title Text
Maeda, K., Kato, S., and Tsuda, T.Author Text
J. Geom-Geoel., vol. 10, no. 3, pp. 91-98; 1959.Source Text
Keyword Text
For the daytime E-layer ionospheric scatter propagation, the controlling solar
influences cannot be neglected.  To account for the experimental results
obtained by Bailey et al. (1955), showing solar influences, a new theory is
proposed which introduces the effects of ion production and recombination to
Villars-Weisskopf's pressure theory.  The electrons are assumed to be
compressed or dilated at the same rate as the air itself, the latter being
subject to adiabatic change of pressure, while the electrons and ions moving
with the air molecules are produced by solar radiation and then recombined.
The results obtained are quite satisfactory to account for the dependence of
received scattered signal intensity on both frequency and scattering angle, at
least concerning the daytime solar controlled scatter propagation in the E-
region.  (Science or engineering abstract, formal literature, Japanese






Electrically Small D. F. AntennaTitle Text
McCann, E., and Hibbs, H. H.Author Text
IRE Nat. Convention Record, vol. 7, Part I, pp. 64-73; 1959.Source Text
Keyword Text
A metal cylindrical shell about 0.15λ diam. and 0.35λ long carries two
diametrically disposed slots inclined at 45º to the axis of the cylinder.  These
slots provide a figure of eight radiation pattern which can be used for direction
finding with 180º ambiguity.  This can be resolved by the use of one of the
slots alone which give a cardioid radiation pattern.  This system can be used
for horizontally and vertically polarized signals over a frequency band of 2:1.
The associated turning mechanism can be accommodated within the
cylinder.  (IRE or IEEE abstract, formal literature, English language/USA






Lightning Discharges as Origin of WhistlersTitle Text
Norinder, Harald, Knudsen, EdgarAuthor Text
Technical Report from:  Uppsala Univ (Sweden) Inst of High Tension
Research.  Report AFCRL-455, 10 pages, 1959.
Source Text
whistlers, sources, lightning, whistlers, Sweden,
thunderstorms, electric fields, atmospherics,
propagation,  very low frequency, harmonic analysis
Keyword Text
A station for analysis of relations between lightning  discharges and whistlers
was operated near Uppsala.  A  definite program was realized during the
thunderstorm season  of 1958.  It was found that whistlers occur in groups-
whistler  situations-with periods often of « -2 « hours,  exceptionally of 5 -6
hours. Whistlers sometimes occurred in  great numbers for shorter periods of
time between total  cessations. These extended over hours, days, and even
weeks.   Whistler situations on days with thunderstorms were located by  a
CRO direction finder.  It was found that whilst a  thunderstorm in one direction
produced whistlers, a  simultaneous thunderstorm in another direction at
about the  same distance did sometimes not. Variations in the same
thunderstorm of the electric field force from atmospherics  related or not to
whistlers resulted in that atmospherics with  the highest field force were
always followed by whistlers.   This was explained partially by facilitated
propagation for  wave-packets in the low-frequency band around 5 kc/s and
partially by high initial energy in the discharges causing  whistlers. A
comparison in the same thunderstorm of wave-forms  from atmospherics not
producing whistlers showed typically  irregular variational forms and one
single discharge in the  lightning path.  Wave-forms of whistler-producing
atmospherics  showed regular variational forms with frequencies around 5
kc/s. The wave-forms indicated in several cases multiple  discharges in the
lightning path. The wave-forms also allowed  of an interesting explanation of






The Magneto-ionic Theory and its Applications to the IonosphereTitle Text
Ratcliffe, J. A.Author Text
Cambridge, Cambridge Univ. Press, 1959.Source Text
Keyword Text







Introduction to MonopulseTitle Text
Rhodes, Donald R.Author Text




ABSTRACT NO. 1:  Monopulse is a system of radar, first conceived almost at
the same time as radar itself by various inventors.  It is the method of locating
an object by two or three simultaneous lobes instead of by sequentially
emitted beams.  During the war, for certain reasons, only the sequential
method was developed, but since that time, monopulse appears to have
gained importance.  Its great advantage is, of course, that it eliminates "jitter"
through scintillation of the target or by the rapid motion of the glint from one
point of the target to another.  This book is an excellent introduction to the
subject, comprehensive to the point at which  military secrecy prevents the
publication of details.  In particular, the theoretical explanations are handled in
an exemplary manner by the author, who is the head of the Basic Research
Department of an important American company.  ABSTRACT NO. 2:  It has
been said that monopulse means different things to different people.  That this
is so is understandable in view of the bewildering number of techniques that
can properly be called monopulse.  To some who have become absorbed in
the details of one particular manifestation of the concept, and to others who
may have only a casual acquaintance with it, monopulse may well mean that
particular system with which they happen to be familiar.  Even to those who
are familiar with more than one, the various forms may appear to be
independent and unrelated.  It has been felt that the obstacle to a complete
understanding of the concept lies in a lack of definition.  Once monopulse has
been defined properly, a consistent theory can be developed showing the
underlying relationships among all of the various forms, and the apparent
differences between them can then be resolved.  Such a definition is proposed
here for the first time in the form of three postulates.  It evolved as a part of
the unified theory of monopulse, developed during the winter of 1956-1957 and
described in Chapter 2.  This monograph is the first general treatment of the
concept of monopulse.  It was written to acquaint the student and practicing
engineer with the principles of monopulse, and hopefully to suggest new ideas
for further development to those already actively engaged in the field.  No
specific design information is included, and relatively few experimental data.
The emphasis is on concepts rather than specific systems.  A few
representative systems are included, however, to illustrate ways in which the
basic concepts may be implemented.  (Abstract No. 1 by D. Gabor, Abstract
Abstract Text





The Origin of the Current Nomenclature for the Ionospheric LayersTitle Text
Silberstein, R.Author Text
J. Atmos. Terrest. Phys., vol. 17, p. 382, 1959.Source Text
Keyword Text
Comments in "Letter to the Editor" on the original assignment of letters to
various ionospheric layers, i.e., D, E, and F Layers.  (Abstract written for
purposes of this publication by Southwest Research, formal literature, English






Translation of : A New Method of Determining the Components of Radio
Bearings from Coherent Waves
Title Text
Sinclair, D. A.Author Text
by H. Gabler and M. Wachtler, Elektrotech. Z. (ETZ), 79A (11), pp. 385-388;




See Abstract No. 3 of No. 3894.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published








Smit, J., and Wijn, H. P. J.Author Text
Ferrites, John Wiley & Sons, New York, N. Y.; 1959.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, book,






A Theoretical Study of the Dynamical Structure of the IonosphereTitle Text
Sumazaki, T.Author Text
J. Radio Res. Labs. (Japan), vol. 6, no. 24, pp. 107-24, 1959.Source Text
Keyword Text







The Conversion of Ionospheric Virtual Height-Frequency Curves to
Electron Density-Height Profiles
Title Text
Thomas, J. O. and Vicker, M. D.Author Text











Radio Direction Finding in Three DimensionsTitle Text
Adcock, F.Author Text
Proc. IRE, Australia, vol. 20, no. 1, pp. 7-11; January 1959.Source Text
Keyword Text
Methods of determining the direction of propagation of radio signals, in three
dimensions, using spaced aerial systems are discussed and a direct reading
system is proposed.  Errors caused by the proximity of the earth are
indicated.  (Science or engineering abstract, formal literature, English






Evaluation of Direction Finding Equipment AN/PRD-6Title Text
AnonymousAuthor Text
Army Electronic Proving Ground, Fort Huachuca, Arizona, Report No.
USAEPG-SIG 930-83, ASTIA No. AD-217 934; January 1959.
Source Text
Keyword Text
The performance of AN/PRD-6 direction finding equipment is to be evaluated
for combat surveillance applications.  Two models, the AN/PRD-6(XE-1) and
(XE-2), will be tested.  The basic components of each model are the R-
744/PRD receiver, the PP-1481/PRD (vehicular) power supply, and the
AN/PRA-3 loop antenna assembly with mast and base.  The performance
tests will include tests of receiver sensitivity and calibration, image rejection,
D/F antenna tuning characteristics, and of cumulative azimuth error.
Application tests include the vectoring of troops, determining location of
enemy transmitters, and the support of other combat surveillance devices.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Countermeasures Direction-Finding AntennaTitle Text
AnonymousAuthor Text
General Electronic Laboratories, Incorporated, Cambridge, Massachusetts,




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Electronic Phasemeter with a Range - 180º to +180ºTitle Text
Aronov, I. A., and Novik, G., Kh.Author Text




A device is described suitable for measuring the phase difference between
two series of pulses (say A and B) of the same shape.  The phase difference
is measured by comparing the series of the sum of pulses A + B with the
series of the difference of pulses A - B.  The results of this comparison are
smoothed and provide an average current whose magnitude and polarity give
the phase difference between the two series.  (Science or engineering









Zeit fuer Flugwissenschaften, vol. 7, no. 1, pp. 1-13; January 1959.Source Text
Keyword Text
Principle of operation, range and accuracy of equipment considered; no
attempt is made to evaluate either ground based or airborne equipment;
reference made to Loran standard long range and Decca flight system and
systems used for instrument and ground controlled approaches to airfields,
under adverse flying conditions.  (Science or engineering abstract, trade







Dynamic Trap Captures Weak F-M SignalsTitle Text
Baghdady, E. J., and Rubissow, G. J.Author Text
Electronics, vol. 32, p. 64; 9 January 1959.Source Text
Keyword Text
Well-designed conventional f-m receivers process the sum of two cochannel
signals in such a way as to suppress the effect of the weaker signal and
deliver a substantially undistorted replica of the message carried by the
stronger signal.  This channel-capture effect is a well-known characteristic of
wide-band f-m systems.  It is a boon to high-fidelity transmission when there
is some assurance that the desired signal is the stronger of the two
competing signals.  But in many important application such an assurance
cannot be made and the desired signal is likely to be the weaker of the two.
In applications such as police, military and telemetering systems, the desired
signal may be suppressed irretrievably by a stronger undesired signal.
Systems that can capture the weaker of two cochannel f-m signals, when
desired, not only facilitate reliable communication, but also hold promise for
more efficient use of the spectrum.  The system to be described in this article
makes use of a trap that tracks and attenuates the stronger of two signals.
Because this signal is frequency modulated, a knowledge can be derived with
a conventional f-m demodulator such as a limiter-discriminator from the sum
of the two input signals.  After appropriate filtering, the output voltage of the
demodulator varies essentially with the frequency of the stronger of two input
signals.  If this voltage is impressed upon the control grid of a reactance-tube
circuit that forms a part of a high-Q tuned trap, the tuning of the trap is varied
so that its center frequency follows the instantaneous frequency of the
stronger signal.  In this way, the trap attenuates the undesired signal below
the level of the desired but initially weaker signal.  A second conventional f-m
demodulator that follows the trap extracts the desired message.  (Author's







The Correlation between Waves of Different Frequencies Travelling
Through a Layer of Statistically Inhomogeneous Medium
Title Text
Bakhareva, M. F.Author Text
Radiotekhnika i Elek tronika, vol. 4, no. 1, pp. 141-155; January 1959.
Translation in Radio Engineering and Electronics.
Source Text
Keyword Text
The correlation coefficients at one point for the fluctuations of the amplitudes
and phases of two waves of different frequencies after travelling through
partially overlapping layers of a medium having large-scale random
inhomogeneities of refractive index are obtained.  The results are used to
estimate the dimensions of E and F inhomogeneities and give values in
agreement with experimental results.  (Science or engineering abstract, trade







Study and Investigation of Extremely High Altitude Ferret
Reconnaissance Techniques
Title Text
Bender, R. M., Bennett, P. E., et al.Author Text
Haller, Raymond, and Brown, Incorporated, State College, Pennsylvania,




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Modified Surface Wave Luneberg LensTitle Text
Brown, D. M, and Walter, C. H.Author Text
Antenna Laboratories, Ohio State University Research Foundation,
Columbus, Ohio, Report No. 667-47, Contract AF 33(616)3353, ASTIA No.
AD-215 219; 15 January 1959.
Source Text
Keyword Text
A Luneberg lens, modified such that the focus lies within the lens rather than
on the circumference is described.  The lens is utilized as a flush-mounted
surface-wave radiator and is excited from below by a tapered-depth waveguide
feed whose phase velocity is matched to that of the lens at the point of focus.
 (Author's abstract, technical report including miscellaneous government







The Potential Accuracy in Determining the Angular Coordinates in
Radar Systems
Title Text
Fal'kovich, S. E.Author Text
Radiotekhnika i Elek tronika, vol. 4, no. 1, pp. 142-144; January 1959.
Translation in Radio Engineering and Electronics.
Source Text
radar, theoryKeyword Text
It is proposed that reliable detection be effected of a reflected signal against a
background of fluctuating noise.  This task consists of the determination of
the limiting accuracy as regards the reading of the angular co-ordinate θ use
being made of the single-pulse method.  The dispersion serves as a measure
of accuracy.  The most that can be done with a receiving apparatus, as
regards the measuring of an angular coordinate, is to establish, in accordance
with X(t), the oscillation received and in the capacity of output effect, the
distribution of a posteriori probabilities, Px(θ), concerning the presence of a
target at all angular co-ordinates θ within a certain area (θ(1); θ(2)).  The a
priori distribution of angular co-ordinates within this area is suggested as
being proportionate, and the co-ordinate of distance as being fixed.  There
exist, theoretically, a limiting magnitude as regards the dispersion of values.
The values, the dispersion of which tallies with this theoretically limiting
magnitude, are known as effective.  If an effective value exists it can always
be obtained by the law of maximum probability.  It is possible to show that a
value in accordance with maximum probability is unmoved in its relation with
the theoretically limiting dispersion, if the function of the a posteriori
probability, P(sub x) (θ), has a peak symmetrical in relation to the maximum,






On Design of Some Rhombic Antenna ArraysTitle Text
Fernandes, C.Author Text
Trans. IRE, vol. AP-6, no. 1, pp. 39-46; January 1959.Source Text
Keyword Text
Expression of field radiated by rhombic antenna, taking into consideration
both vertical and horizontal polarization components, is used to establish
theory of array to two stacked rhombics and of array of four rhombics in
stacked and interlaced arrangement; there is greater concentration of power
radiated along directions of main lobe of pattern and, as results, these arrays
show appreciable gain over conventional rhombic; rules for design of arrays for
point-to-point and broadcasting.  (Science or engineering abstract, formal







Antenna Control Group OA-()/TRDTitle Text
Goldstein, M.Author Text
Belock Instrument Corporation, College Point, New York, Quarterly Report




The final design phase of the program was completed.  The pedestal
assembly design was completed and components are in production.  The
position indicator console which consists of power supply, position indicator
assembly and the electronic assembly is in the final design stage.  The power
supply and electronic assembly were released for manufacture.  The M.G. set
and the servo motor design parameters have been modified from a 4000 in./lb
to a 2000 in./lb load.  Contract modifications were undertaken accordingly.
See also AD-212 111.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Propagation of a Ground Wave Pulse Around a Finitely Conducting
Spherical Earth from a Damped Sinusoidal Source Current
Title Text
Johler, J. R., and Walters, L. C.Author Text




The form of the transient electromagnetic ground wave which has been
propagated over a finitely conducting spherical earth from a source current
dipole can be calculated by a direct quadrature evaluation of the Fourier
integral.  The method is illustrated by a calculation of the transient field
radiated by the particular case of the damped sinusoidal source current
dipole.  At short distances from the source, the earth was assumed to be a
plane and the displacement currents in the earth were neglected.  The pulse
was then calculated by a direct evaluation of the Fourier integral and the
integration was verified by special operational methods (inverse Laplace
transformation).  The form of this pulse was then predicted at great distance
from the source by a direct evaluation of the Fourier integral in which the
displacement currents in the earth and the earth's curvature were introduced
into the Fourier transform.  The form of the transient signal was found to be
dispersed by the propagation medium.  The most noteworthy attribute of this
dispersion is a stretching of the period of the wave so that the form of the
source is somewhat obscured by the filtering action of the medium.  (Science
or engineering abstract, formal literature, English language/USA abstract,






Rectangular Loop Antenna as DipoleTitle Text
King, R.Author Text
Trans. IRE, vol. AP-6, no. 1, pp. 53-61; January 1959.Source Text
Keyword Text
Circuit properties of antenna are determined when loop is drive in transverse
mode by equal and codirectional generators at centers of one pair of parallel
sides; first order expressions for currents and identical input impedances at
two driving points are given in form that involves only tabulated functions; new
formula for impedance is consistent with previously available formulas for
symmetrically driven folded dipole and for transmission line.  (Science or
engineering abstract, formal literature, English language/USA abstract,






An Investigation of High-Frequency Direction-Finding Errors Caused by
Nearby Vertical Reradiators
Title Text
McLeish, C. W. and Roger, R. S.Author Text
IEE Proceedings, Paper No. 2766R, January 1959.Source Text
Keyword Text
The theory of reradiation from resonant conductors is reviewed, and the
susceptibilities to error of three types of direction-finding aerial are compared.
Measured errors due to reradiation confirm theoretical values derived from a
simple expression in cases of thin linear conductors in simple resonant
modes.  (Abstract taken from authors' summary, proceedings, English






An Investigation of High-Frequency Direction-Finding Errors Caused by
Nearby Vertical Reradiators
Title Text
Mcleish, C. W., and Roger, R. S.Author Text
Proc. IEE, vol. 106B, pp. 58-60; January 1959.Source Text
Keyword Text
ABSTRACT NO. 1:  An expression for the maximum errors caused by
reradiators is derived and the susceptibilities to error of three types of D/F
aerial are compared.  ABSTRACT NO. 2:  The theory of reradiation from
resonant conductors is reviewed, and the susceptibilities to error of three
types of direction-finding aerial are compared.  Measured errors due to
reradiation confirm theoretical values derived from a simple expression in
cases of thin linear conductors in simple resonant modes.  (Abstract No. 1
and 2 - Source of abstract unknown, formal literature, English






The Relation Between Lightning Discharges and Whistlers. <NOTE>
Scientific note no. 1
Title Text
Norinder, Harald, Knudsen, EdgarAuthor Text
Technical Report from:  Uppsala Univ (Sweden) Inst of High Tension
Research.  Report AFCRL-453, 11 pages; January, 1959.
Source Text
whistlers, sources, lightning, whistlers, very low
frequency,  Sweden, atmospherics, electric fields,
thunderstorms,  propagation
Keyword Text
A station for analysis of relations between lightning  discharges and whistlers
was operated near Uppsala.  After  preliminary tests in 1956-57 a definite
programme was realized  during the thunderstorm season of 1958. It was
found that  whistlers occur in groups--whistler situations--with periods  often of
«-2 « hr, exceptionally of 5-6 hr. Whistlers  sometimes occurred in great
numbers for shorter periods of  time between total cessations. These
extended over hours, days  and even weeks. Whistler situations on days with
thunderstorms  were located by a C.R.D.  direction finder.  It was found that
whilst a thunderstorm in one direction produced whistlers, a  simultaneous
thunderstorm in another direction at about the  same distance sometimes did
not.                              Investigation of variations in the same thunderstorm
of the  electric field force from atmospherics related to whistlers or  not so
related showed that atmospherics with the highest field  force were always
followed by whistlers. This was explained  partially by facilitated propagation
for wave-packets in the  low-frequency band around 5 kc/s and partially by
high initial  energy in the discharges causing whistlers.  A comparison in  the
same thunderstorm of waveforms from atmospherics not  producing whistlers
showed typically irregular variational  forms and one single discharge in the
lightning path.  Waveforms of whistler-producing atmospherics showed regular
 variational forms with frequencies around 5 kc/s. In several  cases the






Back-Scattering Measurements with a Space-Separation MethodTitle Text
Schmitt, H. J.Author Text
Trans. IRE, vol. AP-6, no. 1, p. 15; January 1959.Source Text
Keyword Text
A method for the experimental determination of the back-scattering cross
section of arbitrarily shaped obstacles is suggested, which, in a manner
analogous to the Michelson interferometer in optics, makes use of a
semitransparent mirror in order to separate the incident wave and the reflected
wave.  A measurement setup if described, and possible sources of error are
discussed.  The accuracy of measurements is investigated by comparing the
measured values of the back-scattering cross section of circular metallic
disks with the results obtained from the exact theory.  (Author's abstract,







The Calculation of Real and Virtual Heights of Reflection in the
Ionosphere
Title Text
Titheridge, J. E.Author Text
J. Atmos, Terrest. Phys., vol. 17, no. 1-2, pp. 96-109, January 1959.Source Text
Keyword Text
A rapid and accurate manual method is described by means of which the
heights h corresponding to a given series of electron densities N can be
calculated from an ionogram which shows the h'(f) curve for the ordinary or
extraordinary wave.  The method makes allowance for the presence of the
earth's magnetic field.  The virtual height is read only once at about twenty
frequencies, and the calculation of a complete N(h) curve requires less than
15 minutes.  A slightly modified method is described for use when very
accurate results are required, as for example, in a study of the fine structure
of the E-layer.  The method makes use of a series of coefficients which may
be quickly calculated once and for all, for a given place, with the aid of a desk
calculating machine.  The law assumed for the shape of the segments used
in the analysis eliminates the necessity for the calculation and subsequent
integration of the group refractive index in deriving  these coefficients.  The
coefficients for the extraordinary wave are readily obtained by applying a
correction to the "longitudinal" expression for the group refractive index.  It is
shown how the same coefficients can be used in the inverse process of
deriving an h'(f) curve from a known N(h) curve.  (Abstract source unknown,






Ionization Below the Night-Time F-LayerTitle Text
Titheridge, J. E.Author Text
J. Atmos. Terrest. Phys., vol. 17, nos. 1-2, pp. 126-33, January 1959.Source Text
Keyword Text
By making use of both the ordinary and extraordinary ray traces on h'(f)
records, it is possible to estimate the amount and distribution of low-lying
ionization, having plasma frequencies less than the lowest frequency
recorded.  By applying this method to h'(f) curves obtained at night, it is
possible to estimate the electron content of the E-region even when its critical
frequency is less than the lowest recorded frequency.  Results are given for
Slough and Watheroo for both summer and  winter conditions, and for
maximum and minimum sunspot numbers.  Near midnight the amount of
ionization below the F-region is equivalent to a constant density of about
4,000 electrons/cm3 extending down to a height of 130 km.  The variation in
the amount  of this ionization near sunset gives a constant effective
recombination coefficient of 2 x 10-8cm3sec-1.  F-layer heights calculated from
the ordinary ray trace only are found to be too great by about 30 km at fN = 1
Mc/s and 5 km at fN = 6 Mc/s.  (Abstract source unknown, formal literature,






The Use of the Extraordinary Ray in the Analysis of Ionospheric RecordsTitle Text
Titheridge, J. E.Author Text
J. Atmos. Terrest, Phys., vol. 17, no. 1-2, pp. 110-25, January 1959.Source Text
Keyword Text
When the ordinary ray trace on an h'(f) record is used to compute an electron
density profile (N(h) curve) assumptions have to be made bout (a) the form
which the h'(f) curve would have taken at frequencies less than those actually
employed and (b) whether or not there is appreciable ionization in the "valley"
between the E- and F-layers.  In this paper, it is shown how, by considering
both the ordinary and extraordinary ray traces on the h'(f) record, it is possible
to avoid both these assumptions to a considerable extent, and to deduce
something about the electron distribution in the lower ionosphere and in any
valley.  The method is applied to some experimental records, and it is shown
(a) that neglect of the low-lying ionization leads to an overestimate of the
height of the night-time F-region ionization of about 20 km where the plasma
frequency is 2 Mc/s, and up to 15 km near the peak of the layer, and (b) that
the "valley" between the E- and F-layers is small and nearly "full."  (Abstract






Progress on the Design and Construction of a Three Loop Prototype
Antenna for Use with an AN/SRD-7 Receiver
Title Text
Travers, D. N, Moore, J. D., et al.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Report, Contract
No. 64585, ASTIA No. AD-214 124L; 26 January 1959.
Source Text
Keyword Text
This report summarizes the engineering work performed during the past three
months toward the construction of a prototype three loop antenna system for
use with an AN/SRD-7 receiver.  The events leading up to the specification of
a two channel rotary printed circuit coupling transformer for the antenna are
summarized and the design details briefly described.  Design details for the
electrostatic screen have been specified completely.  Drawings have been
prepared and bids accumulated for the fabrication of this screen.  The rotating
antenna assembly has been designed and detailed drawings have been
submitted to interested manufacturers who are capable of constructing these
items from cellular fiberglass materials.  Work which was performed toward
the investigation of an adjustable crossover is reviewed.  It has been decided
to construct the crossover in a manner similar to that which was used in the
breadboard models.  The reasons for this method of construction are
reviewed.  Redesign of the antenna tuning turret and amplifiers has been
completed and the details are reviewed.  Following recent discussions, it was
decided that if possible, the automatic calibrator equipment in some modified
form would be used to evaluate the bearing error performance of the three loop
antenna system when it is shipboard tested.  The problems involved in
converting the existing calibrator for use with this antenna are reviewed for
three separate cases.  These are:  (1) The pure simple loop case, which
requires the simplest modification.  (2) The pure spaced loop case, which is
probably a somewhat more difficult modification.  (3) The general three loop
case, where modification or redesign does not appear to be feasible within the
time allotted before the calibration is to be performed.  An alternate procedure
for collecting data in the general three loop case is suggested and the
reasons for not plotting a normal calibration curve in this instance are
discussed.  The work which was assigned concerning the evaluation of the
AN/BRD-2 antenna is reviewed.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






An Analysis of Drifts of the Signal Pattern Associated with Ionospheric
Reflections
Title Text
Yerg, D. C.Author Text
J. Geophys. Res., vol. 64, no. 1, pp. 27-31, January 1959.Source Text
Keyword Text
If the signal pattern in the vicinity of three spaced receivers is assumed to be
represented by a linear variation in distance and time for a short time interval
τ, the apparent motion of the pattern must be normal to the lines of constant
signal intensity.  The instantaneous  velocity of the ground pattern may be
represented as the sum of the component of the average drift velocity in the
direction of the gradient and a random velocity in the direction of the gradient.
After the drift velocity has been determined by correlation analysis, the
random velocity for each time interval may be obtained, and a spectral
analysis of the random speed may be performed.  This information may be
used as an aid in describing the detailed motion of the signal pattern which is
necessary in relating the observations to ionospheric motions.  (Author's






Stromberg-Carlson Electronics Engineering Department Final Progress
Report on the Direction Finder Set AN/TRD-14()
Title Text
Zefting, A. H.Author Text
Period covering 15 May 1956 to 15 October 1958, Contract No. DA-36-039-
SC-72358, Stromberg-Carlson, Rochester, NY, 6 January 1959.
Source Text
Keyword Text
The AN/TRD-14() project was for the design, development and construction of
a radio-radar direction finder.  This report contains a  summary of the work
performed at Stromberg-Carlson and the approaches used to achieve the
purpose of the contract and its modifications.  The system design is
explained in detail as is the type of mechanical construction to achieve the
goals set forth.  A major effort was expended on the tower design and the
outcome was a design which was able to meet most of the requirements.  A
two-foot diameter mast with quadruped legs support the rotating antenna
assemblies at a 12-foot height.  The mast pivots at the base by use of a cone-
drive mechanism and hand wheel to lower the mast for changing antenna
heads.  Calculations of stress and resonance as well as turning moments and
bending moments have been performed on all the sections of the tower.  A
crystal video receiver and a magnetic drum storage unit were fabricated in
semi-final form as part of the equipment delivered on the contract.  The
recorder, as such, is a major advance int he recording art and uses flux
responsive heads with transverse recording to perform the recording suitable
for direction finding purposes.  A 10-inch drum utilizing two channels, one for
continuous recording for integrating the signal, and the other for recording
during only one revolution of the drum, together with the required servo drive,
record and read amplifiers, erase circuitry and power supplies are included in
the unit.  The receiver, on the other hand, although rather straightforward,
includes linear and logarithmic amplifiers, a pulse stretcher of somewhat
unique circuitry, audio amplifier, and the necessary power supplies.  (Author's






The Normal E Region of the IonosphereTitle Text
Appleton, E. V.Author Text
Proc. IRE, vol. 47, no. 2, pp. 155-159; February 1959.Source Text
Keyword Text
The E layer is situated in the middle ionosphere; its lower boundary is at a
level of about 100 km when the sum is vertical.  Its maximum ionization
density is of the order of 105 electrons per cc but this varies by about 50 to 60
per cent in the course of the sunspot cycle.  The production of ionization in
the E layer is due to solar photons, most probably of X-ray character.  The
disappearance of electrons in the E layer is by way of dissociative
recombination between electrons and positive molecular ions.  E-layer
morphology is influenced to a slight extent by horizontal currents flowing in it
across the horizontal geomagnetic field; in other words, the E layer is a
motor.  It is generally considered that such currents are produced by dynamo
action in the E layer due mainly to a diurnal horizontal tidal motion of the
conducting medium across the earth's vertical magnetic force.  The rough
parallelism of the intensity of these horizontal currents with E-layer
conductivity during the sunspot cycle suggests the simple result that the
diurnal horizontal motion itself does not vary substantially with solar activity.
(Author's abstract, formal literature, English language/USA abstract,






Automatic Sweep-Frequency Ionosphere Recorder Model C-4Title Text
Brown, J. M.Author Text
Proc. IRE, vol. 47, no. 2, pp. 296-300; February 1959.Source Text
Keyword Text
The equipment includes improvements in output power, receiver sensitivity,
purity of output signal, and other details, over earlier equipment.  The basic
principles of operation are described and the transceiver-type of circuitry
explained.  The operating characteristics are:  frequency range, 1-25 Mc/s;
output power 10-30 kW peak pulse power; pulse length, 50 µsec; repetition
rate, variable from 10-70 pulses per second.  An elaborate control and
programming system is provided which can be used to operate the equipment
on an unattended automatic basis.  The "virtual height" of the ionospheric
layers, as a function of frequency, is recorded on photographic film by two
cameras - a 35 mm uniformly-moving-film unit, and a frame-by-frame 16 mm
camera, which produces time-lapse motion pictures of the changes which
occur.  A brief history of the development of the sweep-frequency recorder
technique is given.  (Science or engineering abstract, formal literature,






The Normal D Region of the IonosphereTitle Text
Gibbons, J. J., and Waynick, A. H.Author Text
Proc. IRE, vol. 47, no. 2, pp. 160-161; February 1959.Source Text
Keyword Text
The general theory of low-frequency sounding in the lower ionosphere is
discussed in order to indicate the radio transmission characteristics which a
D-layer model must satisfy.  D layers based on the fundamental physical
processes from 60 to 90 km, which have been presented up to now, have not
been completely satisfactory.  There is indication that the more accurately
determined values of fundamental parameters now available, such as reaction
rates, will lead to a more satisfactory model.  (Author's abstract, formal










J. Brit. I.R.E., vol. 19, no. 1, pp. 105-13, February 1959.Source Text
Keyword Text
A general theory of the operation of frequency-modulation systems has been
developed which can be applied to either Asdic or Radar, and the information
obtained from such a system is compared with that from a conventional pulse
system and a multi pulse system.  It is shown that the frequency-modulation
system lends itself to more variations in the design parameters (such as
range resolution, bandwidth of transmission, rate of information at the display)
than the pulse system; but the system using the greatest bandwidth will give
the best echo/background ratio.  Where the echo/background ratio is not the
all important factor, the frequency-modulation system can be designed to
provide a higher information rate than a pulse system.  (Abstract source










Antenna Laboratories, Ohio State University Research Foundation,
Columbus, Ohio, Report No. 667-27, Contract No. AF 33(616)3353, ASTIA
No. AD-305 922; 15 February 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The F Region during Magnetic StormsTitle Text
Maeda, K., and Sato, T.Author Text
Proc. IRE, vol. 47, no. 2, pp. 232-239; February 1959.Source Text
Keyword Text
The results are described of statistical investigations made in the F region
during magnetic storms.  The characteristics of the daily variation of the
deviation from the mean critical frequency and of the height of the maximum
electron density, ∆f8F2 and ∆hpF2, respectively, are shown over the wide range
of latitude from the equator to the auroral zone and for the principal seasons
of the year.  After a brief survey of theories to interpret the observed results, it
is shown that the ionization-drift theory, which is associated with the dynamo
theory, is almost satisfactory for the consistent interpretation of the various
facts observed.  (Author's abstract, formal literature, English language/USA






The Normal F Region of the IonosphereTitle Text
Martyn, D. F.Author Text
Proc. IRE, vol. 47, no. 2, pp. 147-155; February 1959.Source Text
Keyword Text
The global morphologies of the F1 and F2 regions at magnetically quiet times
are reviewed, and attention also is given to the sunspot-cycle variations.  The
physical conditions, temperature, pressure, recombination coefficients, and
collision frequencies are reassessed in the light of recent studies of rocket
and satellite results and of diffusion.  The theory of the F region is reviewed
with special attention to Bradbury's hypothesis and to the effects of transport
of ionization.  Also considered are the morphology of "spread-F" and radio
star scintillation phenomena.  A theory of the latter is outlined, and it is
shown that the undersurface of the F region is unstable at times of upward
drift, which appear to be the times when such phenomena are prominent.
(Author's abstract, formal literature, English language/USA abstract,






The IGY Three-Frequency Backscatter SounderTitle Text
Peterson, A. M., Egan, R. D., and Pratt, D. S.Author Text
Proc. I.R.E., vol. 47, no. 2, pp. 300-14, February 1959.Source Text
Keyword Text
Design criteria and operating characteristics of the IGY Fixed-Frequency
Backscatter Sounder are outlined.  This three-frequency (12, 18, and 30 mc)
rotating-antenna  pulse sounder was designed at Stanford University for
oblique-incidence ionosphere studies.  During the IGY a network of these
sounders has been operated at thirteen stations in polar, temperate, and
equatorial regions.  Data reduction and publication of data summaries have
been carried out at Stanford using semiautomatic punch card methods.
Preliminary analysis of data has yielded new information on sporadic-E,
magnetic field aligned irregularities, large-scale traveling disturbances in the F
region, and the effects of ionospheric tilts on long-distance propagation.







Improved Airborne Direction FinderTitle Text
Poss, E.Author Text
New York University College of Engineering, New York, Quarterly Report No.




Shielded room tests of the coherent and non-coherent modulation identifying
systems indicate that in the presence of locked, modulated or unmodulated,
carrier interference both systems can give nearly satisfactory performance.
Descriptions and performances are presented for the IADF-1 non-coherent
system, the IADF-2 coherent system, the IADF-3 coherent system, and the
IADF-4 coherent system.  Superior performance of the IADF-1 non-coherent
system in the presence of both random noise interference and unlocked
unmodulated carrier interference indicates the desirability of concentrating on
this non-coherent approach.  (Science or engineering abstract, technical
report including miscellaneous government published material, English







Some Design Considerations Concerning Linear Arrays having Dolph-
Tchebycheff Amplitude Distributions
Title Text
Reuss, M. L.Author Text




Two particular problems encountered in the design of traveling-wave arrays for
scanning have been studied for arrays having Dolph-Tchebycheff amplitude
distributions.  The first problem concerns the effect that deforming the
amplitude distribution has on the radiation patterns.  Radiation patterns have
been calculated as a function of the number of elements, side-lobe level, and
amount of distortion.  The second problem concerns the calculation of gains
of infinitesimal dipole arrays.  The parameters studied are the side-lobe level,
number of elements, and interelement spacing.  (Science or engineering
abstract, technical report including miscellaneous government published







The Distribution of Electrons in the IonosphereTitle Text
Thomas, J. O.Author Text
Proc. I.R.E., vol. 47, no. 2, pp. 162-75, February 1959.Source Text
Keyword Text
This paper describes the methods now available for calculating the distribution
of electrons in the ionosphere from observed virtual height-frequency records,
Particular emphasis is given to recently developed machine and manual
methods which make it practicable to produce electron distributions on a
rapid, routine basis.  Attention is drawn to the importance of these data for
the physics off the ionosphere by quoting from the results of some existing







The Effects of Ionospheric Irregularities and the Auroral Zone on the
Bearings  of Short-Wave Radio Signals
Title Text
Whale, H. A.Author Text
J. atmos. terrest. Phys., vol. 13, no. 3-4, pp. 258-270; February 1959.Source Text
Keyword Text
The nature of the observed variations in the received bearing of the signals
from short-wave radio stations at various distances is discussed and the
origins of some of the effects are suggested.  The major part of the daily
variation of bearing of stations up to about 15,000 km distant arises from the
refraction of the ray in the F1-region when it is reflected from the F2-region.  A
discussion of the curving of the ray path by successive small changes of
direction at each reflection point leads to the concept of an antipodal area
replacing the geometrical antipodal point.  The large changes in direction
associated with the passage of a ray through the auroral regions suggest a
method of plotting the shape of the absorbing parts of the auroral zone by
observations at a place remote from this zone.  A sample plot obtained by
this method is presented.  (Science or engineering abstract, formal literature,






Calculated Radiation Resistance of Elliptical Loop Antenna with
Constant Current
Title Text
Wong, J. Y., and Loh, S. C.Author Text
Brit. IRE J., vol. 19, no. 2, pp. 89-91; February 1959.Source Text
Keyword Text
Approximate formulas for radiation resistance of small and large loop
antennas of elliptical shape are derived by Poynting vector method based on
assumption of uniform current distribution on the loop conductor.  Some
calculations of radiation resistance are presented for loops of different sizes
and shapes in order to illustrate derived results.  (Science or engineering







Radio Direction Finding SystemTitle Text
Bailey, A. D.Author Text
University of Illinois Radiolocation Research Lab., Urbana, Ill., RRL Report No.
232, Patent No. 3,028,600, March 1959.
Source Text
Keyword Text
This invention relates generally to apparatus for and methods of determining
the bearing of a radiating electromagnetic energy source and, more
particularly, to a radio direction finding system wherein the determination of
the direction of the radiating source is accomplished by means of an
automatic computing mechanism.  Objectives are described in the text which
are accomplished by locally generating an idealized version of the wave form
developed at the output of the rotor of a conventional spinning radio
goniometer and by determining with automatic computating means the best fit
between this wave form and the actual wave form received from an operating
radio goniometer.  (Abstract written for purposes of this publication by






Airborne Electronic (Ferret) Reconnaissance TechniquesTitle Text
Barthel, D. H., Bates, J. K., et al.Author Text
ITT Laboratories, Nutley, New Jersey, Interim Report No. 17, Contract No. AF
33(600)-27521, ASTIA No. AD-306 462; March 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Design and Development of Homing Loop Antenna AT-784/PRCTitle Text
Bauer, A. S., and Spangler, R.Author Text
Admiral Corporation, Chicago, Illinois, Final Report, Contract No. DA 36-039-
sc-75024, ASTIA No. AD-217 747; 31 March 1959.
Source Text
Keyword Text
Design and development data are presented for the compact, hand held,
homing loop antenna.  This antenna is to be used with the AN/PRC-25,
AN/PRC-35, and AN/VRC-12 radio sets to determine the direction of received
radio signals in the 30 to 76 mc range.  The 2 homing antennas considered
were the air-loop antenna and the ferrite-loop antenna.  Development antenna
models are presented.  The sensitivity of the ferrite-cored loop antenna was
lower than that of the air-loop antenna due to form and shielding.  (Science or
engineering abstract, technical report including miscellaneous government











National Research Council of Canada, Report ERB-503; March 1959.Source Text
Keyword Text
Results are presented of polarization error measurements made on a fat four-
element and a thin eight-element Adcock antenna system, each feeding an
identical twin-channel direction-finding receiver.  The effect of random
polarization of the received wave on the variance is investigated and
comparative "bearing versus time" records for the two systems are shown.
(Author's abstract, technical report including miscellaneous government











Report ERB-503, National Research Council of Canada,  Radio and Electrical
Engineering Division, Ottawa, March 1959.
Source Text
Keyword Text
Results are presented of polarization error measurements made on a fat four-
element and a thin eight-element Adcock antenna system, each feeding an
identical twin-channel direction-finding receiver.  The effect of random
polarization of the received wave on the variance is investigated and
comparative "bearing versus time" records for the two systems are shown.






Final Report on the Use of VHF and UHF Direction Finders in Air Traffic
Control Systems
Title Text
Coker, Q. W., Travers, D. N., and Donaldson, W. L.Author Text
Contract FAA/BRD-22, Southwest Research Institute; 16 March 1959.Source Text
Keyword Text
ABSTRACT NO. 1:  This report contains a brief review of all direction finding
systems including wire aperture systems and inverse Loran.  ABSTRACT NO.
2:  This report supplies detailed information related to the use of existing VHF
and UHF radio direction finders in air traffic control systems.  This report also
considers direction finding systems in general with summary information
which describes the state of the art at the time of report preparation.  It is
reported that if certain modern Doppler direction finders were to be used in the
existing air traffic control system, for the purpose of increasing the
determination accuracy of aircraft azimuth bearings, the determination
accuracy which could be accomplished would be improved by a factor of
approximately three over that which is now achieved according to published
information.  Specific equipments have been surveyed within the limits of
available information.  (Abstract No. 1 - Written for this publication by
Southwest Research, Abstract No. 2 - Author's abstract, technical report
including miscellaneous government published material, English






The Effect of Sudden Ionospheric Disturbances on 2.28 Mc/s Pulse
Reflections from the Lower Ionosphere
Title Text
Gardner, F. F.Author Text
Australian J. Phys., vol. 12, no. 1, pp. 41-53; March 1959.Source Text
Keyword Text
The effects of sudden ionospheric disturbances (S.I.D.'s) on the complicated
structure of ionospheric echoes obtained with moderately high sensitivity at
2.28 Mc/s are described.  The observations indicate that flares of classes 2
and 3 can produce high values of electron density near the base of the
ionosphere.  Mean electron density can exceed 1000/cm3 over the height
range 60-75 km, where the greatest relative increase in ionization occurs.
Nevertheless, the greater part of the S.I.D. absorption of waves reflected from
the E region or above still occurs above 85 km.  The times of maximum
disturbance at the different ionospheric levels agree within the experimental
limit of about 1 min.  The times of subsequent recovery at levels up to 85 km
also seem to be simultaneous.  However, the recovery of the E echo lags
behind that of the 85-90 km echo group, by about 4 min on the average for
large S.I.D.'s.  It is quite likely that the delay is not wholly due to different
recombination rates at different ionospheric levels, but is partly caused by a
change in the quality of the incoming solar radiation during the life of the flare.
 (Author's abstract, formal literature, English language/Australian abstract,






SRI Sferics Monitoring SystemTitle Text
Goddard, EarlAuthor Text
Stanford Research Institute, California, ASTIA Document No. AD 214947,
Contract AF 19(604)-2409, March 1959.
Source Text
Keyword Text
A sferics monitoring system has been developed and is currently being
operated at three arctic sites to study sferic population, the diurnal, seasonal,
and auroral effects on VLF propagation, and the locations of sferic sources.
The system is an integrated assembly of electronic photographic, and
electromechanical equipment capable of being operated in several different
modes to gather the following data:  (1) Number of sferics occurring in four 20-
db-intensity levels in four 6-hour time blocks, (2) Bearing of individual sferics,
(3) Waveform of individual sferics, (4) Time-integrated bearing patterns, (5)
Noise level and signals in the 12- to 30-kc range.  A secondary frequency
standard at each site is checked against WWV or WWVH daily, and provides
a common time reference for the records from all sites.  A modified Watson-
Watt direction-finder system with a crossed-loop antenna provides
instantaneous bearing.  Instantaneous sense is achieved by combining the
crossed-loop signals with the signal from an omnidirectional antenna.  In
addition to the sense  function, the latter antenna also provides signal energy
to a scanning receiver, a multi-threshold-time-block events counter, and a
signal waveform channel.  (Abstract source unknown, technical report







Study and Investigation of Extremely High Altitude Ferret
Reconnaissance Techniques
Title Text
Golla, E. F., Zalewski, W., et al.Author Text
Haller, Raymond, and Brown, Incorporated, State College, Pennsylvania,
Quarterly Report No. 5, Contract No. AF 33(616)5471, ASTIA No. AD-306
427L; 31 March 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






New Method of Generating Rotating Radiation Polar DiagramTitle Text
Hawkes, H. W.Author Text
Proc. IEE, vol. 106, Part B, no. 26, pp. 158-169; March 1959.Source Text
Keyword Text
Method by means of which operating frequency of navigational aids can be
set in 100 Mc region; method consists of rotating aerial array of small
mechanical dimensions and allowing it to be coupled electrically to static
array of very large dimensions so as to produce final radiation which makes
rotatable array appear to have large dimensions of static array.  (Science or







Evaluation of the AN/BAD-2 Radio Direction Finding EquipmentTitle Text
Hayden, Edgar C.Author Text
Stewart-Warner Electronics, Chicago, Illinois, 31 March 1959.Source Text
Keyword Text
The following comments on the AN/BAD-2 direction finding equipment are a
consequence of my conversations with Mr. Paul Walters on 3, 4 March 1959
at the Stewart-Warner Electronics plant in Chicago, and of the visit made to
Southwest Research Institute by Mr. Leonard Braun, Mr. Paul Walters, and
myself on 12, 13 March 1959.  In attempting to evaluate the equipment,
consideration was given to three general areas, namely (1) basic limitations in
the concept of the equipment, (2) specific circuit problems, and (3) specific
hardware problems.  Several of the items discussed in the following sections
were given particular attention because they appeared on a list of AN/BAD-2
Discrepancies as of 6 January 1959, dated 14 January 1959, and sent to
Stewart-Warner by Southwest Research Institute.  These items are identified
by an asterisk preceding the item number (thus: *6.).  The other comments
arose either from my own observations or from discussions with others as the
equipment and circuit diagrams were being examined.  (Abstract taken from






Cotar System Circularly Polarized AntennaTitle Text
Hibbs, H. H., and Puro, W. O.Author Text
Melpar, Incorporated, Falls Church, Virginia, Final Report, Contract No. AF
08(606)2686, ASTIA No. AD-214 626; 28 March 1959.
Source Text
Keyword Text
The development and fabrication are presented of a VHF circularly-polarized
Cotar system antenna.  Antennas of this type could be used in place of the
vertically-polarized monopole antennas presently used with the Cotar system
to provide reception to any linear polarization to aid in missile tracking.  Major
characteristics required in the antennas are nearly hemispherical radiation
coverage, circular polarization over the region of coverage, and location of the
antenna phase center to within ±0.005 inch.  A circularly-polarized discone
was developed which yielded near hemispherical radiation coverage and a
good degree of circular polarization over this radiation region.  Due to the size
of the antenna and available fabrication techniques, the phase center could
not be located to the desired tolerance; however, it was located to within
±0.050 in., or approximately ±0.001λ.  Of particular interest are the phase
measuring technique and the accuracies to which these measurements could
be made even at VHF.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA







Hulst, G. D.Author Text
IRE Nat. Conv. Record, vol. 7, no. 8, pp. 167-174; March 1959.Source Text
Keyword Text
The distortion introduced into a long range communication system by
unpredictable multipath conditions of the ionosphere is described in this
paper.  A device to eliminate this particular form of distortion is then
described, using a sensing technique, a logical matrix, and a signal
restoration network.  Since both the multipath model of the ionosphere and
the restoration network are linear, the principles of superposition apply to the
cascaded combination so that the described technique is generally applicable
to all waveforms.  Specific restoration networks are described for several
typical ionosphere multipath conditions.  The effects of white noise upon the
correction network and the signal are noted.  The inverse instrumentation can
be placed in the system either as a restoration network at the receiver or as a
pre-distorting network at the transmitter.  (Author's abstract, formal literature,






Evaluation of the Design Approval Model AN/ALA-12(XN-1) Direction
Finder Antenna System
Title Text
Jefferson, F. W.Author Text
Naval Air Test Center, Patuxent River, Maryland, Final Report, ASTIA No. AD-
305 974L; 9 March 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio-Compass Testing with Small Shielded EnclosuresTitle Text
Markham, A. S.Author Text
Trans. IRE, vol. ANE-6, no. 1, pp. 4-8; March 1959.Source Text
Keyword Text
A method is described by which radio compasses may be tested using small
shielded enclosures (24 by 24 by 24 inch) for many loop types instead of
screen rooms.  This procedure results in economics of cost and space, as
well as providing portability and rapid setup.  Application of accepted methods
of determining field strength for calibration purposes is discussed.  Enclosure
modifications for utilization of flush loops and the incorporation of rotation
facilities for loop bearing-accuracy tests are also covered.  Some approaches
to enclosure design and construction are described, and examples of different
types of existing and proposed units are shown.  The possibility of using a
small enclosure within an existing screen room as an aid in curing serious
noise and interference problems, as an inexpensive substitute for renovating
or replacing the screen room, or as a means for locating sources of noise or
other disturbances, such as stray fields and rf leakage from signal generators,
is also described.  (Science or engineering abstract, formal literature, English






Selection of Form of Aperture for Radiator and Super RadiatorTitle Text
Pokras, A. M.Author Text
Elektrosvyas, vol. 13, no. 3; March 1959.Source Text
Keyword Text
Consideration supporting choice of rhombic aperture of mirrors in certain
types of directional antennas.  (Science or engineering abstract, trade journal,






Development and Demonstration of a Proximity Warning SystemTitle Text
Raudenbush, C.Author Text
Motorola, Incorporated, Riverside, California, Final Report, Contract No. AF
04(616)4046, ASTIA No. AD-214 865; March 1959.
Source Text
Keyword Text
Efforts were made to demonstrate the feasibility of a proximity warning
indicator system compounded of 2 different ideas.  One was an instantaneous
direction finding method based on phase measurements between the signals
received on 3 antennas arranged in an equi-lateral triangle.  The other was a
method for determining range and closure rate based on meaconing.  The
flight tests were conducted in 2 phases, the first involving only the ranging
capabilities, and the second both range and direction finding functions.  The
tests demonstrated 2 positive facts which point the way to a simple,
cooperative, anticollision aid.  These are:  (1) relatively simple, lightweight
equipment operating in the vhf band is capable of pulse operation with
sufficient definition to determine the range between 2 planes, and (2) the
relative bearing between the 2 planes can be determined simultaneously with
the range measurement.  Motorola has preceded in the development of a
nonmeaconing PWI system which is capable of operation in a multiplane
situation.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Evaluation of a Laboratory Model Injection Type RDF ReceiverTitle Text
Shubert, H. A.Author Text
Electrical Engineering Research Laboratories, University of Illinois, Urbana,
Illinois, Technical Report No. 12, Contract No. 183402, ASTIA No. AD-225
274.  See also Department of Commerce PB 146357; 31 March 1959.
Source Text
Keyword Text
Descriptions and data are presented on the construction and operation under
laboratory conditions of a 2-channel radio direction finding (RDF) receiver
matched in phase and gain automatically.  The channels are matched by
means of a signal injection system.  Schematic diagrams, explanations of
operation, and photographs and analysis of results are presented.  A review of
the general principles of operation of a direct reading RDF system with
emphasis on the details pertinent to this project is given.  An attempt was
made to show why the requirements on the receiver are very rigid.  The
principles of operation of the injection system for channel matching, and an
explanation of the construction of the system used are outlined.  An analysis
is presented of results obtained, in which the results are compared to
theoretical calculations and curves.  (Author's abstract, technical report
including miscellaneous government published material, English






Downcoming Radio Waves, Measurement of CharacteristicsTitle Text
Wait, J. R.Author Text
Electronic Radio Engnr., p. 106; March 1959.Source Text
Keyword Text
It is the purpose of this article to outline a scheme for measuring the angle of
arrival, azimuth, and polarization of a downcoming radio wave.  Despite the
existence of extensive literature on the subject of polarization errors in
direction finders and related subjects, there does not seem to have been a
method available for analyzing the characteristics of an arbitrary downcoming
plane wave from measurements made on the ground.  Essentially, there are
four quantities needed to characterize the incident wave completely; azimuth
α, elevation angle θ, and electric field components E", and E' parallel and
perpendicular to the plane of incidence, respectively.  Two of these quantities,
E" and E' are complex.  In most cases, however, a knowledge of the
magnitudes and relative phase between E" and E' is all that is required.  In
view of these facts, it is believed that the simplest scheme to accomplish the
task consists of a crossed-loop direction finder operating in combination with
a four-element-type Adcock aerial.  (Author's abstract, trade journal, English






Down coming Radio Waves: Measurement of CharacteristicsTitle Text
Wait, James R.Author Text
Electronic & Radio Engineer, pp. 106-107, March 1959.Source Text
Keyword Text
It is the purpose of this article to outline a scheme for measuring the angle of
arrival, azimuth, and polarization of a down coming radio wave.  It is believed
that the simplest scheme to accomplish the task consists of a crossed-loop
direction finder operating in combination with a four-element-type Adcock
aerial.  (Abstract taken from author's opening paragraphs, formal literature,






Flight Test Evaluation of A Limited AN/TLQ-8 Direction Finder SystemTitle Text
AnonymousAuthor Text
Thompson Ramo Wooldridge, Incorporated, Los Angeles, California, Contract
No. AF 30(602)1687, ASTIA No. AD-308 183; 27 April 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Phase III, Interim Engineering Report No. 15, Wullenweber Antenna ArrayTitle Text
AnonymousAuthor Text




This report covers the period 1 December 1958 - 1 March 1959.  Completed
multilobe antenna coupler units shown and tests described.  Completed
goniometer drive unit shown, and results of automatic 280 RPM and remote
manual operation explained.  Operation of remote manual servo drive system
illustrated and explained.  (Author's abstract, technical report, English






IGY Observations of F-Layer Scatter in the Far EastTitle Text
Bateman, R. J. W., Finney, E. K., Smith, L. H. T., and Watts, J. M.Author Text
J. Geophys. Research, vol. 64, no. 4, pp. 403-405; April 1959.Source Text
Keyword Text
Peculiar signal enhancements observed during transmissions at 36 to 50
Mc/s between the Phillippines and Okinawa appear to represent F-layer
scatter.  These signals are observed nightly for periods of several hours during
the months of September and October.  Pulse tests indicate F-layer heights
for these signals.  Considerable pulse broadening is observed and the signals
generally arrive from somewhat off the great circle path.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Designing R.D.F. AntennasTitle Text
Benoit, R. C., Jr., and Coughlin, F., Jr.Author Text
Electron. Ind., vol. 18, no. 4, pp. 77-83; April 1959.Source Text
Keyword Text
A brief discussion of the properties of Adcock, Doppler and Wullenweber
aerial systems particularly at VHF.  It is concluded that for most applications
the Doppler type is the most suitable even though better all round
performance can be attained by the Wullenweber system - where cost is no
object.  Although narrow aperture systems are simplest and cheapest they
are only to be recommended where first-class sites are available.  (Science or
engineering abstract, trade journal, English language/USA abstract, file






Phase Modulated AntennasTitle Text
Drane, C.Author Text
Air Force Cambridge Research Center, Technical Report 59-138; April 1959.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






On Scattering by Large Conducting BodiesTitle Text
Harrington, R. F.Author Text
Trans. IRE, vol. AP-7, no. 2, pp. 150-153; April 1959.Source Text
Keyword Text
Two sets of sources, equivalent in the sense that they produce the same field
as does an illuminated conductor, are discussed.  Both representations are
suggestive of approximation.  Crude approximations are made, yielding what
are called "the physical optics solution," and the "image induction solution".
It is shown that these two solutions are reciprocal to each other.  This means
that, given a source and an observer, the solution by one method is equal to
the solution by the other method with the source and observer interchanged.
Both solutions are amenable to further refinement if more accurate solutions
are desired.  (Science or engineering abstract, formal literature, English






Direction Finder with Automatic ReadoutTitle Text
Hatch, J. F., and Byatt, D. W. G.Author Text
Electronics, vol. 32, no. 16, pp. 52-54; 17 April 1959.Source Text
Keyword Text
Accuracy of direction finder is improved by averaging readings to compensate
for rapid changes in indications caused by deviation of wave from direct path
between transmitter and receiver; device described detects position of
goniometer shaft photo-electrically and converts it into pulses which operate
decade counters; bearings are averaged over any reasonable period of time
both for C-65 and interrupted transmission.  (Science or engineering abstract,







Beam Pointing Errors of Long Line SourcesTitle Text
Leichter, M.Author Text
Hughes Aircraft Company, Culver City, California, Technical Memo No. 588,
Contract No. AF 30(602)1718, ASTIA No. AD-226 367.  See also Department
of Commerce PB 143606; April 1959.
Source Text
Keyword Text
The relation between the statistics of the antenna beam pointing direction and
the phase and amplitude errors at the source was obtained to first order in the
mean square errors, under certain restrictions, for long line sources.  When
the desired phase at the source is a constant the results are, to first order,
independent of the amplitude errors.  When the desired amplitude is also
constant there is a simple formula for computing the allowable rms phase
error at the source when the pointing direction is required to lie in a given
angular range with a given probability.  When the amplitude distribution
corresponds to the Taylor modified (sin x)/x pattern, the allowed rms phase
error is obtained from the constant amplitude case by a multiplicative factor
which depends only on the one parameter characterizing the Taylor
distribution.  This function is plotted for the range corresponding to sidelobe
ratios of 13.2 to 40 db.  At 40 db the allowed rms phase errors are about three
fourths of the allowed rms phase errors at 13.2 db (constant amplitude) for the
same uncertainty in the pointing direction.  The results are applied to a
hypothetical example and to an actual "Mills Cross" for illustrative purposes.
(Author's abstract, technical report including miscellaneous government







Bibliography on Electromagnetic Wave PropagationTitle Text
Matschke, A.Author Text
Sylvania Electric Products, Inc., Electronic Defense Laboratory, Technical
Memo No. EDL-M186; 1 April 1959.
Source Text
Keyword Text
The purpose of this bibliography is to provide an up-to-date (1947-1958)
reference to publications from laboratories foremost in their respective fields of
upper atmospheric research, wave propagation, and wave scattering
phenomena.  The laboratories whose work in these fields has comprised the
basis for this report are:  Cavendish Laboratory, University of Cambridge;
Electrical Engineering Department, Cornel University; Ionospheric Research
Laboratory, the Pennsylvania State University; Radio Propagation Laboratory,
Stanford University; Stanford Research Institute.  (Author's abstract, technical
report including miscellaneous government published material, English






Principles and Characteristics of the Long-Base Direction-FinderTitle Text
Mattes, A.Author Text
Rohde u. Schwarz Mitt., no. 12, pp. 274-284; April 1959.Source Text
Keyword Text
Discusses the possibility of constructing a long-base direction-finder which
gives satisfactory bearings even at sites containing obstructions.  A
description is then given of a newly developed NP-4 automatic vhf long-base
direction-finder which operates on the Doppler principle.  The characteristics
of this system are studied and the results of various tests in different very
unfavorable terrains, in particular in high mountains, are presented.  (IRE or







Attenuation of Electromagnetic Radiation by Sea WaterTitle Text
Ornstein, E.Author Text




Measured values of attenuation of electromagnetic radiation by sea water
have been gathered from the literature.  The measurements covering the
frequency range 103 to 1021 cycles per second have been converted to a
uniform attenuation scale (decibels per yard) and plotted.  In general, the
picture is one of attenuation rising with frequency through the
communications, microwave, and infrared regions.  The rise is ended by the
visual-frequency "hole", and high values recur in the ultraviolet region of the
spectrum.  The limited data available indicate a gradual decline in attenuation
from ultraviolet through the x-ray and gamma-ray regions.  (Science or
engineering abstract, technical report including miscellaneous government







A Contribution to the Definition of the Bearing Sensitivity of Automatic
Visual Direction Finders
Title Text
Poehlmann, W., and Ehrmanntraut, R.Author Text
Rohde u. Schwarz Mitt., no. 12, pp. 285-290; April 1959.Source Text
Keyword Text
It is possible to define the maximum range for automatic D/F equipment as
the distance in which the field strength is so small that a definite
determination of azimuth is impossible because of variations in indication
caused by noise.  For Adcock or Doppler D/F equipments, the rms value of
the bearing indication fluctuations, is calculated at a given rf signal-to-noise
ratio.  In addition, a probability function is determined which gives the
probability that the threshold value of fluctuating indications will be exceeded.











Aeronautical Instruments Laboratory, Naval Air Development Center,
Johnsville, Pennsylvania, ASTIA No. AD-220 122L; 1 April 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Interim Progress on the Construction of a Three-Loop Prototype AntennaTitle Text
Travers, D. N., Moore, J. D., Dubois, V. G., and Wormser, J. J.Author Text




This report summarizes the engineering work which has been performed
during the past three months towards the construction of a prototype three-
loop antenna system for use with a modified AN/SRD-7 receiver.  All of the
work performed during this past quarter has been construction and fabrication
of various components and sub-assemblies to be used in the antenna.  All of
the experimental and design work which was required preparatory to
construction of this antenna has been completed for several weeks.  A
description is given of some of the components and important sub-assemblies
to be used in the antenna.  The completed rotary printed circuit transformer is
described and shown in the photographs.  Components and parts which are
involved in the tuning turret are described.  The problems involved in converting
the existing automatic calibrator equipment for use with this prototype three-
loop antenna are reviewed.  All experimental work on the calibrator is
complete, although the adapting modifications which will be introduced have
not as yet progressed beyond a planning stage.  The modification which will
be performed is a simple one utilizing a manual observed bearing follower for
conditions other than the pure simple loop.  Because of insufficient time
available for the necessary analytical and experimental work to determine the
optimum method of calibrating the varying three-loop pattern, a manual
observed bearing follower will be used.  In anticipation of completion of the
construction and testing of the three-loop prototype antenna and a
corresponding return to the more basic aspects of the problem of reradiation
and bearing error calibration, the work which has been performed toward
planning of future work is reviewed.  (Author's abstract, technical report
including miscellaneous government published material, English







The C.A.A. Doppler OmnirangeTitle Text
Anderson, S. R., and Flint, R. B.Author Text
Proc. Inst. IRE, vol. 47, no. 5(I), pp. 808-821; May 1959.Source Text
Keyword Text
Describes a vhf omnirange, the operation of which is based upon an
application of the Doppler effect.  Progress in the development of a Doppler
V.O.R. is outlined.  The Doppler V.O.R. has a measured 7-to-1 improvement
with respect to siting effects when compared to the conventional four-loop vhf
omnirange.  The wave transmitted by the Doppler V.O.R. is horizontally
polarized.  The unique interchange in the functions of the 30 c/s amplitude
modulation and the 30 c/s frequency modulation of a 9.96 kc/s subcarrier is
described.  The Doppler V.O.R. is shown to be compatible with present vhf
omnirange receiving equipment.  The results reported were obtained by
experimentation and mathematical analysis.  (Science or engineering







Antenna Control Group OA-( )/TRDTitle Text
AnonymousAuthor Text
Belock Instrument Corporation, College Point, New York, Quarterly Progress




The main emphasis has been on completing the manufacture of the prototype
unit.  All of the components have been completed with the exception of the
motor-generator set and servo motor.  (Author's abstract, technical report
including miscellaneous government published material, English







Antenna Control Group OA-( )/TRDTitle Text
AnonymousAuthor Text
Belock Instrument Corporation, College Point, New York, Quarterly Report




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






List of Technical TranslationsTitle Text
AnonymousAuthor Text




The National Research Council Library maintains a translations section to
prepare English translations of foreign language scientific and technical
papers of particular interest to the research staff of the Council.  These
translations are published in the Council's technical translations (TT) series,
and made available to the scientific community at large.  A nominal charge is
made in certain cases, but within the limits of the small stock, complimentary
copies may be supplied to the libraries of universities and, on a translations
exchange basis, to certain other organizations.  Some of the earlier
translations are out of print, but photocopies may be ordered.  A supplement
to the list and a revised author index will be issued whenever an additional
one hundred translations have been completed.  Translations prepared by the
National Research Council, as well as many others prepared in Canada, are
reported to the Aslib Commonwealth Index of Scientific Translations in
London.  They are also listed in Technical Translations issued by the Office of
Technical Services, Department of Commerce, Washington, D.C.  Technical
Translations supersedes Translations Monthly prepared by SKA, to which
Canadian translations were previously reported.  (Author's abstract, technical
report including miscellaneous government published material, English
language/Canadian abstract, file number 337, Periodically revised list of










General Atronics Corp., Bala-Cynwyd, Pennsylvania, Report No. 540-165-20,
Contract No. AF 30(602)1858, ASTIA No. AD-324 189; 8 May 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Models of the Atmospheric Radio Refractive IndexTitle Text
Bean, B. R.Author Text
Proc. I.R.E., vol. 47, pp. 740-755, May 1959.Source Text
Keyword Text
Evaluation of atmospheric refraction effects on UHF-VHF radio propagation
has long been accomplished with the convenient four-thirds earth concept of
Schelling,  Burrows, and Ferrell.  This method has proven particularly useful in
evaluating performance of point-to-point radio communications systems;
however, relatively new long-range applications have demanded a model of
atmospheric radio refractive index more representative of observed refractive
index profiles than the simple linear decay inherent in the four-thirds earth
approach.  This paper introduces two models of atmospheric radio refractive
index which can be used to predict refraction effects from the value of the
refractive index at the transmitting point.  Both models offer considerable
improvement over the four-thirds earth model, particularly for applications at
long distances and high elevations in the atmosphere.  Further, both models
may be adjusted to represent mean conditions at different times of year and
in different geographical locations.  A new method of predicting radio-ray
refraction at very low initial elevation angles is introduced which  utilizes both
the initial value and the initial height-gradient of the refractive index over
roughly the first 100 meters above the earth's surface.  This method, which is
dependent only upon the first two radiosonde reporting levels or simple tower
measurements of the common meteorological elements, results in a
considerable improvement of the values of ray-refraction predicted by the
model.  (Abstract taken from author's summary, formal literature, English






Personnel Navigation System StudyTitle Text
Galbraith, H. J.Author Text
Motorola, Incorporated, Riverside, California, Report No. RLF-3838, ASTIA No.
AD-227 998.  See also Department of Commerce PB 146981; May 1959.
Source Text
Keyword Text
A detailed design proposal for a lightweight manpack personnel navigation
equipment is presented.  The Appendices support the proposed equipment
design and constitute a final report on all phases of the theoretical and
experimental investigations of applicable motional sensors, directional
references and navigation techniques.  The equipment embodies an ultrasonic
Doppler velocity sensor, a magnetic directional reference and an operational-
digital navigation computer and indicator.  The unique features of the proposed
design include a novel frequency tracking scheme, an all-electronic method of
reading out magnetic heading and pulse-train digital computing techniques.
The feasibility of magnetic velocity determination and algebraic-inertial
navigation techniques were also investigated.  The experimental effort
included the fabrication and testing of ultrasonic Doppler transducers,
simulators, and associated circuitry, magnetic heading reference circuitry,
and magnetic field measuring devices.  The human factors aspect of a
personnel navigator were investigated and an experiment was conducted to
obtain measurements of linear and angular accelerations that may be
expected of a man carrying the navigation equipment.  (Author's abstract,
technical report including miscellaneous government published material,






The Place of V.H.F. Direction Finders in Air Traffic Control. I-IITitle Text
Jolliffe, S. A. W.Author Text




These articles, after briefly tracing the history of direction finding, are primarily
concerned with ground based systems operating in the vhf aeronautical
communication band, 100-156 Mc/s.  The practical application of the modern
direction finder to the problems of aircraft navigation are considered in part II,
and where possible, systems are compared in terms of technical performance
and capital and operating cost.  Factors limiting the accuracy are discussed
and future developments are indicated.  (IRE or IEEE abstract, trade journal,






The Philosophy of the General Problem of Search and DetectionTitle Text
Langendorf, P. M.Author Text
Rome Air Development Center, Griffiss Air Force Base, New York, Report No.
RADC TN 59-130, ASTIA No. AD-213 583; May 1959.
Source Text
Keyword Text
A study was conducted to discover the way a detection system should
operate to maximize detection in the absence of information regarding the
signal to be detected.  The results of this study indicate that the best
methods of search can be developed for any transmitter without time cycle, or
one whose time cycle is known.  If a transmitter is operating for less time
than the receiver requires for a search cycle, the maximum probability of
detecting this transmitter is the ratio of duration of transmission to length of
search of cycle.  (Author's abstract, technical report including miscellaneous







The World Wide Distribution of the F2 Layer Electron Density.  Seasonal
and Non-Seasonal Variations and Correlations with Solar Activity
Title Text
Mariani, F.Author Text
Nuovo Cimento, vol. 12, Series 10, no. 3, pp. 218-240; May 1959.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






A Report on Army Participation in Project VanguardTitle Text
no authorAuthor Text
Technical Report from:  Army Map Service Washington D C.,  36 pages; May,
1959.
Source Text
satellite tracking systems, army, military facilities,
scientific satellites, vanguard project
Keyword Text
The report describes the Army's responsibilities for the  installation, operation,






Lightning Discharges as a Source of Whistlers.  <NOTE>  Scientific note
no. 4
Title Text
Norinder, Harald, Knudsen, EdgarAuthor Text
Technical Report from:  Uppsala Univ (Sweden) Inst of High Tension
Research.  Report AFCRL-456, 35 pages; May, 1959.
Source Text
whistlers, sources, lightning, very low frequency,
Sweden,  thunderstorms, electric fields, harmonic
analysis,  atmospherics, propagation, terrestrial,
magnetism, ionospheric  disturbances
Keyword Text
A station for analysis of relations between lightning  discharges and whistlers
was operated near Uppsala.  After  preliminary tests in 1956-57 a definite
program was realized  during the thunderstorm season of 1958. It was found
that  whistlers occur in groups--whistler situations--with periods  often of «-2 «
hours, exceptionally of 5-6 hours.   Whistlers sometimes occurred in great
numbers for shorter  periods of time between total cessations. These
extended over  hours, days and even weeks. Whistler situations on days with
thunderstorms were located by a CRO direction finder. It was  found that
whilst a thunderstorm in one direction produced  whistlers, a simultaneous
thunderstorm in another direction at  about the same distance did sometimes
not. Variations in the  same thunderstorm of the electric field force from
atmospherics related or not to whistlers resulted in that  atmospherics with
the highest field force were always followed  by whistlers.  This was explained
partially by facilitated  propagation for wave-packets in the low-frequency band
around  5 kc and partially by high initial energy in the discharges  causing
whistlers. A comparison in the same thunderstorm of  wave-forms from
atmospherics not producing whistlers showed  typically irregular variational
forms and one single discharge  in the lightning path.  On the other hand,
whistler-producing  lightning discharges very often indicated multiple
discharges  in the path. By comparative harmonic analysis it was shown  that
whistler-producing lightning discharges were  characterized by a
preponderance of frequencies around 5-8 kc.  Lightning discharges not
followed by whistlers distinctly  lacked preponderance of values in this






Direction Finder Set AN/TRD-15(XE-1) and AN/TRD-15(XE-2)Title Text
Richter, F. G.Author Text
Servo Corporation of America, New Hyde Park, New York, Final Report,
Contract No. DA 36-039-sc-72809, ASTIA No. AD-220 826; May 1959.
Source Text
Keyword Text
Direction Finder Sets AN/TRD-15(XE-1) and AN/TRD-15(XE-2) cover the
frequency range of 1.5 to 20 mc with automatic cathode-ray tube presentation
of bearing information.  The systems utilize the commutated fixed antenna
version of the circular path Doppler direction finder principle.  Model XE-1
provides a single display of bearing information on any signal encountered in
the frequency range of the equipment.  Model XE-2 provides two independent
displays of bearing information on any two signals encountered and operates
from the standard antenna array.  This report covers the work performed
during the full term of the development of Direction Finder Sets AN/TRD-15(XE-
1) and AN/TRD-15(XE-2).  During this interval prototypes of each equipment
were constructed and evaluated.  This report summarizes the field
performance of these equipments and describes the theoretical and practical
design problems encountered during the development program.  See also AD-
210 586.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Direction Finder Set AN/TRD-12(XE-1) and AN/TRD-15(XE-2)Title Text
Richter, F. G.Author Text
SCA-7500, Final Report, period covered September 1956 - May 1959, Design,
Development and Fabrication of Direction Finder /Set AN/TRD-15(XE-1) and
AN/TRD-15(XE-2) in Accordance with Signal Corps Spec. SCL-5175, Contract
No. DA-36-039 SC-72809, SCL-5175, date 10 January 1956, Dept. of the
Army Project No. N-25-05-022, Signal Project No. 962D, Servo Corporation of
America, New Hyde Park, L.I., N.Y., 8 May 1959.
Source Text
Keyword Text
ABSTRACT:  Direction Finder Sets AN/TRD-15(XE-1) and AN/TRD-15(XE-2)
cover the frequency range of 1.5 to 20 Mc with automatic cathode-ray tube
presentation of bearing information.  The systems utilize the commutated
fixed antenna version of the circular path Doppler Direction Finder principle.
Model XE-1 provides a single display of bearing information on any signal
encountered in the frequency range of the equipment.  Model XE-2 provides
two  independent displays of bearing information on any two signals
encountered and operates from the standard antenna array.  This report
covers the work performed during the full term of the development of Direction
Finder Sets AN/TRD-15(XE-1) and AN/TRD-15(XE-2).  During this interval
prototypes of each equipment were constructed and evaluated.  This report
summarizes the field performance of these equipments and describes the
theoretical and practical design problems encountered during the development







Two Interferometer-Type Direction-Finding SystemsTitle Text
Soclof, S. I.Author Text
Research Institute, University of Michigan, Ann Arbor, Michigan, Technical




The analyses of two types of radio direction-finder are presented.  These
systems were investigated primarily with the VHF frequency range in mind.
The analysis of the systems is presented for the purpose of indicating one
way of instrumenting an interferometer system and to indicate a way of
eliminating the ambiguities involved.  Some discussion is given on the
limitations of such systems.  As with most direction finders in this frequency
range and lower, the limitation on accuracy is a function of the environment
and not solely dependent upon the instrumental accuracy of the equipment.
(Author's abstract, technical report including miscellaneous government







Bibliography on the Helical Beam AntennaTitle Text
Wong, J. Y., and Thomas, R. S.Author Text
Radio and Electrical Engineering Division, National Research Council of
Canada, Report No. ERA-344, ASTIA No. AD-225 164; May 1959.
Source Text
Keyword Text
This report contains 66 abstracts of papers and reports on the helical beam
antenna.  The purpose is to provide a ready source of information to workers
in this field.  (Author's abstract, technical report including miscellaneous
government published material, English language/Canadian abstract,






Marine Fleet (Selected Articles)Title Text
AnonymousAuthor Text
Aerospace Technical Intelligence Center, Wright-Patterson Air Force Base,




Contents include the possibility of employing electronic digital computers in
ship handling, Night Effect in operation of omnirange, and omnidirectional
radio ranges with phase control of directivity pattern.  (Science or engineering
abstract, technical report including miscellaneous government published






Phase III, Interim Engineering Report No. 16, Wullenweber Antenna ArrayTitle Text
AnonymousAuthor Text




This report covers the period 2 March 1959 - 31 May 1959.  Progress toward
completion of equipment summarized.  Modification of indicator, particularly
400-cycle conversion, discussed.  Work in progress on indicator modification






Phase Stabilization Techniques for Electronically Scanned ArraysTitle Text
Badessa, R. S., Bates, V. J., et al.Author Text
Res. Lab. of Electronics, MIT, Cambridge, Technical Report on Contract No.
AF 30(602)1862, RADC-TR-59-44, AD-228707; 4 June 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Design of 'Optimum' Arrays for Direction-FindingTitle Text
Barber, N. F.Author Text
Electronic Radio Engr., vol. 36, no. 6, pp. 222-232; June 1959.Source Text
Keyword Text
A consideration of the factors affecting the design of directional aerials for
radio-astronomy observations.  A general expression is derived for the power
density of an incoming spectrum received by an array.  It is shown that an
"optimum" array must possess positive and negative side lobes in addition to
a narrow central peak if it is to yield maximum information.  The
characteristics of number of optimum arrays in one and two dimensions are
discussed as well as the properties of some suitable super-directive arrays.
A brief review of previously used aerials is included.  (Science or engineering







Measurement of Air Navigation Accuracy along Certain VOR AirwaysTitle Text
Bond, G. W.Author Text
Armour Research Foundation, Chicago, Illinois, Final Report on Contract
FAA/BRD-28.  See also Department of Commerce PB 161652; June 1959.
Source Text
Keyword Text
During the winter of 1958-59 a large number of measurements were made, by
means of a long-range radar, of the accuracy of air navigation along certain
VOR airways within 130 miles of Kansas City.  The measurements
encompassed a variety of aircraft types and flight conditions, and were made
generally without the pilots knowledge.  The type, identity, assigned altitude,
origin, destination, and reported times over certain VOR station were obtained
for each aircraft from air traffic control records.  Related weather and winds
aloft data were obtained from the weather teletype.  The positions of the VOR
radials defining the airways in the area were also measured, by means of a
specially instrumented aircraft.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






Electronic Landing Aids for Carrier AircraftTitle Text
Brodzinsky, A.Author Text
Trans. IRE, vol. ANE-6, no. 2, pp. 95-99; June 1959.Source Text
Keyword Text
A brief background of the problem is presented.  The most recently developed
fully automatic landing system consists of a three-coordinate tracking radar
which provides closed-loop control through a ground-based computer, a
ground-to-air data link and an autopilot in the aircraft.  Recent successful sea
trials indicate that the characteristics of this system are sufficiently accurate
to provide a practical solution for the carrier landing problem.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Regal - An Advanced Approach and Landing SystemTitle Text
Cutler, B., and Sanders, L.Author Text
Trans. IRE, vol. ANE-7, no. 2, pp. 135-142; June 1959.Source Text
Keyword Text
Ground-based scanning beams set up a broad reference grid in space from
which aircraft may determine their position and optimumly determine the
landing maneuver.  A breadboard system was designed and tested in 1957
and 1958, and the F.A.A. experimental elevation system will be tested in
1959.  Theory of the radar ground-reflection problem is discussed and
empirical data are presented to validate conclusions.  (Science or engineering







On the Possibility of Constructing an Automatic Direction FinderTitle Text
Erukhimovich, Yu, A.Author Text
Radiotekhnika, vol. 14, no. 6, p. 63; June 1959.Source Text
Keyword Text
Fundamentally the use of the properties of non-linear elements offers a
method of converting antenna radiation diagrams in an indicator by
transforming its form according to the multiple harmonics of the fundamental
frequency.  The determined advantages of an automatic radio direction finder
constructed in this manner over existing devices are shown.  Also proposed is
a new principle of determining the direction of a signal, which can be used in
the ordinary twin-channel radio direction finders.  (Source of abstract






Glide-Slope Antenna Arrays for Use under Adverse Siting ConditionsTitle Text
Iden, F. W.Author Text
Trans. IRE, vol. ANE-6, no. 2, pp. 100-111; June 1959.Source Text
Keyword Text
The problems of generation of an adequate glide-slope signal on a practical
airport site are examined, with particular attention to the path-shape
degradation introduced by inadequate smooth surface in the primary reflecting
area, and hills and similar mirror obstructions under the approach line.
Quality factors are derived to establish comparison standards to evaluate the
relative performance to be expected in application of various of the available
arrays to any particular site.  Two arrays are described, which have been
found to provide substantial improvement in certain of these defective sites.
(Science or engineering abstract, formal literature, English language/USA






Omnidirectional Radio Ranges with Phase Control of Directivity PatternTitle Text
Ignatov, V.Author Text
Marine Fleet (Selected Articles), DDC No. AD 255 409, 21 December 1960.
Obtained from Morskoy Flot, no. 6, June 1959.
Source Text
Keyword Text







Night Effect in Operation of OmnirangesTitle Text
Kalinskiy, I.Author Text
Marine Fleet (Selected Articles), DDC No. AD 255 409, 21 December 1960.
Obtained from Morskoy Flot, no. 6, June 1959.
Source Text
Keyword Text







A Simple Thunderstorm Warning DeviceTitle Text
Kasemir, H. W.Author Text
USASRDL Technical Report 2046; 15 June 1959.Source Text
Keyword Text
The first model of a thunderstorm warning device, using the dependence of the
electrostatic field amplitude of lightning strokes on the distance to record the
approach of a thunderstorm, is described.  A warning bell or light can be set
to give an alarm if the approaching thunderstorm underpasses a given
distance which can be chosen between 10 and 150 miles.  A plus-or-minus
log recorder characteristic is applied to cover the wide variation of the field
amplitude without range switching.  The instrument is simple and inexpensive,
and the maintenance is kept to a minimum.  (Source of abstract unknown,
technical report including miscellaneous government published material,






Pulse Phase-Change Signaling in the Presence of Ionospheric Multipath
Distortion
Title Text
Lutz, S. G., Losee, F. A., and Ladd, A. W.Author Text
IRE Trans. Commun. Syst., vol. CS-7, no. 2, pp. 102-110; June 1959.Source Text
Keyword Text
Ionospherically propagated signals generally arrive by multiple paths having
different and gradually changing time delays which cause multipath distortion.
 Interference fading and delay-difference smearing are the principle
manifestations of this distortion.  The technique of alternately transmitting (l-
ms) and short (20-µs) pulses was developed to study multipath smearing and
to determine whether the rates of change of phase would permit the use of
phase-change signalling systems.  Tests were conducted which confirmed
the frequent occurrence of abrupt phase changes during reception of any one
pulse, but established that the rate of phase-change between corresponding
portions of successive pulses always was gradual.  The phase-change
signalling system that was developed as a result of this study is described.
Data transmission (with millisecond pulses) over distances greater than 3000
km with negligible errors for prolonged periods was observed.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Switching V.H.F. Power with Silicon DiodesTitle Text
Mattson, R. H., and Liu, S. H.Author Text
Electronics, vol. 32, no. 25, pp. 58-59; 19 June 1959.Source Text
Keyword Text
A diode switching system is described which can be used to connect a radio
transmitter and receiver in an aircraft to either of two aerials.  The diodes are
alternately made conducting or biased-off by a square-wave voltage.  Details
are given of a small and simple design in which the diode is mounted within a
coaxial T-connector.  (Science or engineering abstract, trade journal, English






The Propagation of Fading WavesTitle Text
Mercier, R. P.Author Text
Phil. Mag., (Eighth Ser.), vol. 4, pp. 763-776; June 1959.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






The Problem of Quasi-Optimum Linear Co-Phased Antennas with
Continuous Current Distribution
Title Text
Minkovich, B. M.Author Text
Radio-tekhnika I Elek tronika, vol. 4, no. 6, pp. 1057-1058; June 1959.
Translation in Radio Engineering and Electronics.
Source Text
Keyword Text
The possibility was proven of passage from optimum antennae consisting of
discrete radiators to quasi-optimum antennae with continuous distribution of
current in the antenna aperture.  However, the expression presented by the
authors for the amplitude distribution of currents in the antenna in the form of
integral requires considerable numerical calculation; no recommendations are
given for the choice of the relative magnitudes of side lobes R. (Source of
abstract unknown, trade journal, English language/Russian abstract,






Recording Type Direction FinderTitle Text
Miya, K., and Matsushita, S.Author Text
Rep. Ionosphere Space Res. Japan, vol. 13, no. 2, pp. 120-122; June 1959.Source Text
Keyword Text
The direct-vision type direction-finder described has been adapted to study
the characteristics of radio waves propagated via the ionosphere.  A recording
device  has been added by means of which the bearing of the received wave is
displayed directly on a pen recorder.  (IRE or IEEE abstract, formal literature,






Role of Interaural Time and Intensity Differences in the Lateralization of
Low-Frequency  Tones.   <NOTE> Acoustical Rept.
Title Text
Moushegian, George, Jeffress, Lloyd A.Author Text
Technical Report from:  Texas Univ At Austin Defense Research Lab.   Report
DRL-A-144, 7 pages; June, 1959.
Source Text
auditory perception, bioacoustics, direction finding,
horizontal orientation, audio tones,  ultra low
frequency, ear, delay lines, phase shift, intensity,
variations, reprints, most project-2, localization,
NTISDODXR
Keyword Text
There was a renewal of interest in the roles of intensity and time in the
lateralization of  sounds.  The technique generally employed is to offset the
effect of an Interaural time  difference in one direction with a difference of level
in the opposite. In the present series  of experiments a different method was
used, that of having the subject adjust the  Interaural time relation of a noise
until it appears to be in the same lateral position as the  stimulus tone. Using
this procedure, results were obtained which support the findings of  other
recent workers that increasing the intensity, of the stimulus to an ear will
cause it  to transmit earlier in time. Additional evidence, was found which
shows that the central  nervous system, too, responds to Interaural intensity
differences, and that is response is  different from that of the peripheral
system.  When time and intensity are opposed, time  has less effect on it






Possibilities of Employing Electronic Digital Computers in Ship HandlingTitle Text
Sazonov, A. and Denisov, K.Author Text
Marine Fleet (Selected Articles), DDC No. AD 255 409, 21 December 1960.
Obtained from Morskoy Flot, no. 6, June 1959.
Source Text
Keyword Text







Coefficients for the Rapid Reduction of h'-f Records to N-h Profiles
without Computing Aids
Title Text
Schmerling, E. R. and Ventrice, C. A.Author Text
J. Atmos. Terrest. Phys., vol. 14, no.  3-4, pp. 249-61, June 1959.Source Text
Keyword Text
Tables of coefficients are presented by means of which h'-f records may be
readily reduced to electron-density-height profiles without the use of
computing aids.  The tables presented are for any station whose magnetic dip
angle does not exceed 80 degrees.  The ordinary ray trace is utilized.  No
special assumptions concerning profile shapes are made.  Account is taken
of the earth's magnetic field, but collisions are neglected.  The sensitivity of
these coefficients to magnetic dip angle and gyrofrequency is discussed.
Sample h'-f records are reduced by means of the coefficients and the results
are compared with those from the Budden matrix method.  (Abstract source






The Antipodal Reception of Sputnik IIITitle Text
Woya, E.Author Text
Proc. IRE, vol. 47, no. 6, p. 1144; June 1959.Source Text
Keyword Text
The permanent recording of satellite signals on 20 mc, carried out at Stanford,
Calif., gave some important results.  Garriott and Villard, Jr. found that during
a period of several weeks, the signal was often detected at a time midway
between two direct afternoon passes, while between the morning passes of
the same period, practically no antipodal signal was detected.  during the
next period of about two months no antipodal reception could be noted at all.
Practically all detected antipodal signals arrived from the southeast.  The
authors deduced from the constancy of the Doppler shift and from the
direction of arrival that the arriving energy must have been confined to a
relatively narrow cone in some unchanging direction.  That was in a good
agreement with the theoretical conclusions drawn by Woyk.  (Author's







VHF Direction FinderTitle Text
AnonymousAuthor Text
Western Development Laboratories, Philco Corporation, Palo Alto, California,




This report released for sale to the public 16 December 1960.  The VHF D/F
indicator maintained very good balance throughout the temperature range.  No
measurable phase shift was observed.  The rather strange deflection observed
on the internal meter at 40ºF during the first run remains unexplained.  No
such deflection was observed on the external meter.  At this temperature level
there is a rather high degree of humidity due to condensation.  A rerun was
performed through the 40ºF level and no deflection occurred.  The indicator
was checked after termination of the temperature test and normal functioning
was observed.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






An Investigation of Signal Amplitude to Bearing Deviation Correlation as
a Function of  Time in High Frequency Radio Direction Finding
Title Text
Bailey, Albert D., Sydnor, Richard L.Author Text
Technical Report from:  Illinois Univ Urbana Electrical Engineering Research
Lab., Report TR-13, 14 pages; July, 1959.
Source Text
pulse generators, radio equipment, direction finding,
direction finding, signals, errors,  mathematical
analysis, radiofrequency, NTISDODXD
Keyword Text





Abstracts of Articles on Irregularities and Horizontal Motions of
Irregularities in the Ionospheric F-Region
Title Text
Brown, A. K.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Abstracts of Articles on Ground Backscatter Propagated by the
Ionosphere
Title Text
Brown, A. K.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Linear Polarization in Type III BurstsTitle Text
Cohen, M. H.Author Text
Astrophys. J., vol. 130, no. 1, pp. 221-7, July 1959.Source Text
Keyword Text
Six Type III and one Type V solar bursts have been seen which have some
linear or elliptical polarization, in a 10-kc band at 200 Mc/s.  Two of them are
about 30 percent polarized and yield Faraday rotations less than 2 x 104







Fixed Frequency Backscatter Measurements - AlaskaTitle Text
Elvey, C. T., and Owren, L.Author Text
Final Report IGY Project 6.28, NSF Grant No. Y/6.26/292, Geophysical
Institute, University of Alaska, Alaska, p. 42; 31 July 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Study and Investigation of Extremely High Altitude Ferret
Reconnaissance Techniques
Title Text
Herman, E., Bernella, D., et al.Author Text
HRB-Singer, Incorporated, State College, Pennsylvania, Quarterly Report No.
6, Contract No. AF 33(616)5471, ASTIA No. AD-212 320L; 10 July 1959.
Source Text
Keyword Text
Not available.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Further Extensions of Loop Antenna TheoryTitle Text
Herman, J.Author Text




A complete mathematical solution for the thin wire loop antenna, and the
subsequent development of the principle of "mode selection and suppression"
using inserted distributed and/or lumped internal impedances have been
previously reported in DOFL Reports TR-462 and TR-600.  The original
solution was expressed in the form of wave families, consisting of one TE
family and two TM families.  In the present report, the two TM families are
consolidated into one, and the general solutions for currents, impedances and
fields revised accordingly.  The solutions are then extended to incorporate the
effect of multiple feed points with or without arbitrary phase delays.  The
problem of a loop with a solid dielectric core is then reformulated, and
extended to the case of a hollow spherical dielectric core inclosing a
spherical conducting core.  It is shown that the basic loop element theory can
be used to form the solution to an array of parallel, coaxial, unequally spaced,
and unequal size loops, driven or parasitic.  The results lead to a high degree
of control over radiation coverage, and indicate further possible advantages,
such as electronic beam scanning.  The use of the theory developed can aid
in antenna design to a great extent.  The possibilities have not been
completely explored.  Further work will probably prove quite profitable.
(Author's abstract, technical report including miscellaneous government







Collision Detection without Range DataTitle Text
Liu, Y. J., and Campbell, J. O.Author Text
Electronics, vol. 32, no. 30, pp. 60-63; 24 July 1959.Source Text
Keyword Text
The "Anti-Collidor", herein described, is based on the principle that the relative
velocity vector between two aircraft must coincide with the line of sight (LOS)
between them for a collision to occur.  Relative velocity of two aircraft,
equipped with this system, near enough to the same altitude to collide is
computed, by analogue techniques, and the LOS is determined.  The device
gives a warning signal whenever the relative velocity vector is within a few
degrees of the LOS.  Basic operating principles and a block diagram are
given.  (Science or engineering abstract, trade journal, English language/USA






Propagation of Long-Distance HF SignalsTitle Text
Miya, K., and Kawai, M.Author Text
Electronic Radio Engr., vol. 36, no. 7, pp. 263-271; July 1959.Source Text
Keyword Text
Characteristics of high-frequency signals propagated between the United
Kingdom and Japan are described.  It was observed that, in winter and when
the frequency in use is above the classical maximum usable frequency,
signals of considerable intensity can be received along paths which deviate
widely from the great-circle path while, at the same time, pulse signals are
too weak to be received.  On the other hand (especially in seasons other than
winter), both pulse and continuous signals are received at good strength from
directions close to the great-circle path during periods when the signal
frequency exceeds the classical MUF.  Two propagation modes are
postulated to explain these observations:  one involves forward ground
scattering from regions well off the great-circle path, and the other involves
reflection by sporadic E-layer clouds appearing near the great-circle path.
(Science or engineering abstract, trade journal, English language/abstract,






Assembly of the Three-Loop Antenna and Investigation of Improved
Methods for Reducing Reradiation Error
Title Text
Travers, D. N., and Moore, J. D.Author Text




In this report, a description of the three-loop prototype antenna assembly is
given, and a number of photographs showing components and subassemblies
to be used in the antenna are presented.  Preparation of the direction finder
test site for the forthcoming demonstration includes the installation of a
reradiator for bearing error tests.  The bandwidth of the circuits following the
video detector has been investigated as a function of pattern quality.  It is
shown that bandwidth limiting may be used to advantage in the prototype
system.  Bandwidth limiting may be accomplished by means of active low
pass filters.  A new method for reducing reradiation error by the introduction of
stationary nulls is investigated theoretically.  When reradiation is
concentrated in one direction and a limited azimuth sector is scanned for
bearing reception, a considerable improvement in accuracy over the coaxial
spaced loop system is theoretically possible with the antenna described.  A
new approach to goniometer design is described which may ultimately lead to
a means of increasing directivity without encountering the usual
disadvantages associated with higher order multiloop antennas.  Experiments
to be performed during the next fiscal year are described.  Design work on the
automatic calibrator system is described with respect to modifications
required to accommodate the three-loop prototype.  (Author's abstract,
technical report including miscellaneous government published material,







The Polarization of Synchrotron RadiationTitle Text
Westfold, K. C.Author Text
Astrophys. J., vol. 130, no. 1, pp. 241-257, July 1959.Source Text
Keyword Text
The spectral distribution and polarization of radiation from an electron gyrating
ultra-relativistically in a magnetic field are calculated.  The result is used to
calculate the principal emissivities of a distribution of high-energy electrons
such as occurs in the Crab Nebula.  It is shown that the degree of polarization
of the emission increases with frequency, from two-thirds at radio frequencies
to unity.  The depolarizing factors affecting the intensity of the emergent rays
are briefly discussed.  (Abstract source unknown, formal literature, English






Investigation of Gabriel AT-781/UTitle Text
White, K. L.Author Text
Army Signal Missile Support Agency, White Sands Missile Range, New
Mexico, AFC Report No. ANT-29-7-59.  See also Department of Commerce
PB143416; 29 July 1959.
Source Text
Keyword Text
Results are presented on an investigation of the Gabriel Company, AT-781/U
Antenna.  The electromagnetic reception characteristics of the antenna for
linearly polarized signals, i.e., horizontal, vertical, and ±45º, were determined
in the azimuth plane for effective elevation angles of 0, 30, 60, 75 and 90º;
elevation patterns were also made.  The reception characteristics of the
antenna were tested and patterns made at 409, 417, 440, 515, and 540 MCS.
 The VSWR of the antenna was less than 1.66 throughout the frequency
range of 400 - 550 MCS.   (Science or engineering abstract, technical report
including miscellaneous government published material, English










Proc. IRE, vol. 47, no. 8, pp. 1349-1371; August 1959.Source Text
standards, theoryKeyword Text
Methods of measuring sensitivity, accuracy, interference, and signal fields
associated with direction finding systems are prescribed; list of abbreviations
and definition of terms; standard test conditions and equipment are described.
 IRE standard 59 IRE 12, S1.  (Science or engineering abstract, formal
literature, English language/USA abstract, document not available, standards)
Correction
     The following correction should be noted in "IRE Standards on Navigation
Aids: Direction Finder Measurements, 1959," which appeared on pages 1349-
1371 of the August 1959 issue of Proceedings.  Section 1.1.4.6, page 1358.
The equation in this Section should be as follows:







Optimizing Antenna Switches and PhasesTitle Text
Dlugatch, I.Author Text
Electronics, vol. 32, no. 33, pp. 55-57; 14 August 1959.Source Text
Keyword Text
It is not possible to fit a single omnidirectional aerial to an aircraft, but two
aerials can be arranged which between them cover  all directions. In order to
avoid mutual interference when both are operated in parallel a switch may be
used to select the stronger signal, or a phase-changer be used in order to
bring the two signals into phase.  An electronic control system for
automatically achieving this adjustment is described.  (Science or engineering







Subassembly Tester for Avionics EquipmentTitle Text
Fromwiller, L. G.Author Text
Hickok Electrical Instrument Co., Cleveland Ohio, Quarterly Progress Report
No. 3, DDC No. AD 226-267, 15 August 1959.
Source Text
Keyword Text
(Abstract not available, technical report, English language, document not
available, Communication systems, direction finding, radio communication
systems, radio receivers, voice communication systems, airborne, frequency







Equatorial Sunset EffectTitle Text
Humby, A. M.Author Text
Wireless Wld., vol. 65, no. 7-8, pp. 343-345; July-August 1959.Source Text
Keyword Text
Several examples are given of a propagation anomaly associated with
communication links having terminals in equatorial areas.  During years of
high solar activity it has been found that for equinox months there is marked
azimuthal scattering of signals for about two hours near local sunset at the
equatorial terminal, making communication extremely difficult.  It seems
probable that this effect is related to the disintegration of the F2 layer
observed at Singapore near local sunset during equinox months.  (Science or







Antiradar Fire Control Feasibility Investigation.  <NOTE> Final ReptTitle Text
no authorAuthor Text
Technical Report from:  Motorola Inc Riverside Calif., Report USAEPG-SIG-
930-112, 100 pages; August, 1959.
Source Text
radar interception, fire control systems, combat
surveillance, airborne, surface targets,  target
acquisition, search radar, countermeasures, military
intelligence, feasibility studies,  flight testing,
radar tracking, direction finding, radar antennas,
NTISDODXD
Keyword Text
A ground and flight test investigation was conducted to determine the
feasibility of a  technique for precisely located enemy battlefield radars. The
technique employs a  passive DF receiver for determining target bearing and
an active airborne radar for  measuring range to the enemy radar antenna
which periodically appears like a corner  reflector. Flight test have revealed
that a wide variety of ground radars can indeed be  accurately located by this
technique. Subsequent calculations indicate that target location  accuracies
on the order of 100 years can be obtained. It is concluded that this technique
can form the basis for an Antiradar surveillance and target acquisition system
for  collecting intelligence and for directing weapons against radars and











Technical Report from:  Army Electronic Proving Ground Fort Huachuca Ariz
Report SIG 920 151, 122 pages; August, 1959.
Source Text
direction finding, electronic equipment, mortar locator
radar, radar interception, radar  jamming,
communication and radio systems, radio interception,
radio jamming, radio  navigation, effectiveness,
mobile, tests, NTISDODXD
Keyword Text





IRE standards on navigation aids:  direction finder measurements, 1959Title Text
no authorAuthor Text
Technical Report from: Inst. Electr. & Electron. Eng., New York, NY, USA,
page 24; August, 1959.
Source Text
measurement standards, radio direction-finding, radio
frequency interference, radio navigation,
standardization, radio navigation, IRE standard,
direction finding, standardization, measurement
methods, test  conditions, test equipment, system
accuracy measurements, time requirements, interference
Keyword Text
Describes the standardization of measurement methods and procedures to
enable the determination  of a direction finder's (DF) characteristics which will
permit analysis of DF performance in a  uniform manner.  Standard test
conditions are given and test equipment is discussed.  Direction  finder
sensitivity and system accuracy measurements are discussed, and time






System Loss in Radio Wave PropagationTitle Text
Norton, K. A.Author Text
J. Res. Nat. Bur. Stand., vol. 63D, no. 1, p. 53; July-August 1959.Source Text
Keyword Text
A summary is presented of the ways in which the concept of system loss and
the closely related concepts of transmission loss, basic transmission loss,
propagation loss, and path antenna gain may be used for precise, yet simple,
descriptions of some of the characteristics of radio wave propagation which
are important in the design of radio systems.  Definitions of various terms
associated with the concept of system loss are given which introduce a
greater flexibility into its use without any loss in precision.  It is shown that
the use of these added terms and concepts makes feasible the extension of
the use of this method of description to any portion of the radio spectrum.  A
more general formula for the system loss is given which may be used for
antennas with an arbitrarily small separation.  Using this formula it is shown
that the system loss between small electric or magnetic dipoles separated by
a distance d ,, λ can be made arbitrarily small even though the individual
antennas have large circuit losses.  Formulas are developed for the
percentage of time that a desired signal is free of interference, and these are
used to demonstrate methods for the efficient use of the spectrum.  In
particular, contrary to general belief, it is shown that efficiency is promoted by
the use of high power and high antennas and, in the case of a broadcast
service, sufficiently small separations so that there is appreciable mutual
interference.  An analysis is made of the variance of the path antenna gain in
ionospheric scatter propagation.  Methods are given for the calculation of the
transmission loss for the ground wave and tropospheric scatter modes of
propagation through a turbulent model atmosphere with an exponential
gradient.  Examples of such calculations are given which cover a wide range
of frequencies and antenna heights.  Finally, examples are given of the
expected range of various tropospheric point-to-point scatter systems such as
an FM multichannel teletype system, a television relay or an FM broadcast
relay.  (Author's abstract, formal literature, English language/USA abstract,






Some Broad-Band TransformersTitle Text
Ruthroff, C. L.Author Text
Proc. IRE, vol. 47, no. 8, pp. 1337-1342; August 1959.Source Text
Keyword Text
Several transmission line transformers are described which have bandwidth
ratios as high as 20,000:1 in the frequency range of a few tens of kilocycles
to over a thousand megacycles.  Experimental data are presented on both
transformers and hybrid circuits.  Typical applications are: interstage
transformers for broad-band amplifiers; baluns for driving balanced antennas
and broad-band oscilloscopes; and hybrids for use in pulse reflectometers,
balanced modulators, etc.  These transformers can be made quite small.
Excellent transformers have been made using ferrite toroids having an outside
diameter of 0.080 inch.  (Source of abstract unknown, formal literature,






A Voltage Controlled Radio Frequency Phase ShifterTitle Text
Swarner, W. G.Author Text
Wright Air Development Center, Project No. 903, Report No. 903-5, DDC No.
AD 225-095, 1 August 1959.
Source Text
Keyword Text







Statistical Analysis of Fading on Short-Wave TransmissionsTitle Text
Aggarwal, K. K.Author Text




A statistical analysis is presented of fading records taken on oblique-
incidence mc transmissions as well as on pulsed transmissions at vertical
incidence.  The amplitude distributions of some of the random fading curves
are shown.  It was observed that the probability distributions of the amplitude
in such fading curves are the conventional Rayleigh, Gaussian and log normal
type.  Auto-correlograms of the fading curves were also determined in a few
cases and are presented.  Fading records of the oblique-incidence cw
transmissions were compared with those taken simultaneously on vertical
incidence pulsed transmission at the equivalent vertical incidence
frequencies.  (Science or engineering abstract, formal literature, English






Design and Fabrication of Receiver, Radio R 902 ()/PRDTitle Text
Aldred, E. D., Riddle, M. M., and Borman, B. L.Author Text
Mallory, P. R., and Company, Indianapolis, Indiana, Quarterly Report No. 1,




Preliminary design work done on Radio Receiver R-902 is described.  This
receiver is a portable, low battery drain equipment covering the 100-400 mc
range.  Design data and test results on breadboarded preselectors, local
oscillators, and RF amplifiers for the RF tuner section of the receiver are
discussed.  Calculations and some tests results on narrow band, printed
circuit, plug-in 30 mc IF amplifiers are also given.  (Author's abstract,
technical report including miscellaneous government published material,






Determination of the Orbit of an Artificial SatelliteTitle Text
Anderson, J. T.Author Text
Proc. IRE, vol. 47, no. 9, pp. 1658-1659; September 1959.Source Text
Keyword Text
The 4-section Doppler system proposed by Carrara, Checcacci and Ronchi is
discussed.  Theoretically, such a system could lead to a complete solution of
the orbit.  However, in the case where neither the transmitting frequency nor
the range at some part of the orbit are known, the solution relies upon second-
order differences between the data which, at the frequencies usually
employed, are of the order of magnitude of the errors in the system.  Iterative
methods can be used, and the choice is often between the installation of a
computer or a radar.  An outline is given of several multi-station Doppler
tracking systems.  (Science or engineering abstract, formal literature, English






Development of Manpack UHF Radio Receiver R-903()/PRDTitle Text
Andrews, R. E.Author Text
Microwave Engineering Labs, Palo Alto, California, Quarterly Progress Report
No. 1, Contract DA 36-039-sc-78354; 30 September 1959.
Source Text
Keyword Text
Research is concerned with developing a manpack radio receiver to cover the
400- to 1000-mc range, with capability of receiving AM, FM, CW and Pulse
Modulations.  It is a double conversion superheterodyne receiver with a
passive preselector and crystal mixer front end.  Physical requirements
include minimum weight, a compact package and capability of withstanding
certain environmental conditions and tests.  Emphasis is placed upon having
the final equipment design reflect upmost simplicity, maximum reliability and
easy maintainability.  A summary of the technical requirements of the
manpack UHF receiver is given with the proposed design outlined.  The
preliminary choice of a capacitively loaded coaxial cavity as the resonator for
use in a double-tuned passive preselector is made.  No battery tubes or
transistors have been fully developed for operation in the desired local
oscillator range so use of pencil triodes is to be weighed against sub-
harmonic generation of the local oscillator signal with available battery tubes
and transistors.  Audio frequency modulation of the second oscillator is
proposed as a means of achieving sensitive audio detection of CW signals
when used in conjunction with the FM detector.  (Author's abstract, technical
report including miscellaneous government published material, English






Phase III, Interim Engineering Report No. 17, Wullenweber Antenna ArrayTitle Text
AnonymousAuthor Text




This report covers the period 1 June 1959 - 30 August 1959.  The indicator
assembly is almost complete, and the research work on goniometer rotating
coupling transformers is discussed in this report.  (Author's abstract,






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Sydnor, R. L.Author Text
University of Illinois, Electrical Engineering Research Laboratories, ASTIA No.
AD-231 364; 30 September 1959.
Source Text
Keyword Text
See Abstract No. 4135.  (Written for this publication by Southwest Research,
technical report including miscellaneous government published material,






The 'Waveguide Mode' Theory of Radio Wave Propagation When the
Ionosphere Is Not Sharply Bounded
Title Text
Barron, D. W.Author Text
Phil. Mag., vol. 4, no. 45, pp. 1068-1081; September 1959.Source Text
theoryKeyword Text
The propagation of radio waves to great distances can be treated by
considering the space between the earth and the ionosphere as a waveguide
and discussing the properties of the various waveguide modes.  Previous
authors have generally assumed that the upper boundary of the waveguide is
a sharply bounded homogeneous ionosphere.  The paper describes a method
of calculating the mode characteristics for any horizontally stratified
ionosphere in which the electron density and collision frequency vary with
height in some arbitrary prescribed manner.  The theory is given in full for a
flat, perfectly conducting earth with no magnetic field, and its extension is
outlined in an appendix.  The paper presents the results of some calculations
carried out on EDSAC 2, the automatic digital computer at the University
Mathematical Laboratory, Cambridge.  The effect on the waveguide modes of
changing from a sharp to a gradual boundary on an otherwise homogeneous
ionosphere is investigated by considering a variation of electron density (N)
with  height (z) according to the law N=N(0)*[1+tanh(beta(z-h))] using a range
of values of β, and mode characteristics are also calculated for an ionosphere
in which the electron density increases exponentially with increasing height.
The effect on the waveguide modes of changes in the parameters of the
exponential model, and the difference between the modes for vertical and






The D Region of the IonosphereTitle Text
Bjelland, B., Holt, O., Landmark, B., and Lied, F.Author Text
Nature, vol. 184, pp. 973-974; 26 September 1959.Source Text
Keyword Text
At Kjeller near Oslo, measurements of ionospheric cross modulation were
made in the period March 1957 - May 1959, by means of the pulse technique
introduced by Fejer.   In this communication we shall present some typical
results from these observations.  (Author's abstract, trade journal, English






Pattern Synthesis - Simplified Methods of Array Design to Obtain a
Desired Directive Pattern
Title Text
Brown, G. H.Author Text
R.C.A. Rev., vol. 20, no. 3, pp. 398-412; September 1959.Source Text
Keyword Text
Mathematical methods of determining the magnitude and phase of the current
distribution over an extended linear aerial aperture in order to obtain a desired
directive radiation pattern are described.  It is shown that the radiation pattern
and current distribution form a set of Fourier transforms, thus yielding a ready
solution to the problem.  By adding a pattern in an imaginary zone to the
desired real pattern, many current distributions or array configurations are
found, all of which give the same desired pattern in the real zone. (Science or
engineering abstract, formal literature, English language/USA abstract,






Broad-Band Radio Frequency InterferometerTitle Text
Carr, J. W.Author Text
Trans. IRE, vol. 1-8, no. 2, pp. 39-43; September 1959.Source Text
Keyword Text
In a steady-state monochromatic interferometer the interference pattern is
scanned by the detector and the absolute wavelength thus determined.  In the
system described here the interference pattern sweeps past stationary
detectors in a manner which is related to the change in frequency.  Thus
when the total net change in the phase of the interference pattern is
measured with respect to a given absolute reference, an absolute measure of
frequency can be obtained.  The band being scanned is divided into an
arbitrarily large number of unit cells determined by the required resolution.
Pulse forming networks and logic circuits deliver the information in a manner
readily adaptable to a binary counting system and substantially independent
of the rate of change of rf frequency and signal amplitudes.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Development of Highly Directive Aerials in Radio AstronomyTitle Text
Christiansen, W. N.Author Text




The design requirements for aerials to be used in radio astronomy, and the
relationship between the aerial size and beam-width are discussed.  The
amount by which an aerial can depart from its designed shape without serious
deterioration in performance provides the upper limit in working frequency for
most systems.  The difficulty of maintaining a given shape increases rapidly
with aerial size.  An illustrated survey is given of the various types of radio
astronomy aerial, and the special merits of each are explained.  (Science or
engineering abstract, formal literature, English language/Australian abstract,






Antenna Control Group OA-( )/TRDTitle Text
Goldstein, M.Author Text
Belock Instrument Corporation, College Point, New York, Quarterly Progress




All of the units were completed and testing was begun.  Servo motor and
motor-generator units were received and had to be returned due to
malfunctioning.  Electronic circuit problems were encountered causing some
delay.  Unit is now in final operational test.  (Author's abstract, technical
report including miscellaneous government published material, English







The Design Criteria of a Common Aerial System for Simultaneous
Transmission and Reception of VHF Signals
Title Text
Grierson, J. K.Author Text
Electronic Engng., vol. 31, pp. 546-549; September 1959.Source Text
Keyword Text
A common aerial system that consists of five sections is described.  The
sections are a transmitter, a transmission coupling network, a receiver, a
reception coupling network an aerial.  The transmission and reception
coupling networks enable a single aerial to be used for transmission and
reception of frequency-spaced signals without the necessity of time sharing.
The coupling networks are considered in detail and practical values of
components are assigned.  (Science or engineering abstract, trade journal,






Position Estimation Using Only Multiple Simultaneous Range
Measurements
Title Text
Groginsky, H. L.Author Text
Trans. IRE, vol. ANE-6, no. 3, pp. 178-187; September 1959.Source Text
Keyword Text
Three-dimensional generalized position-measurement systems are analyzed.
In these systems, target position is obtained by trilateration using only range
data collected by a group of v stations located in an arbitrary geometry.  The
method of maximum likelihood is used to obtain a joint estimator for the
target coordinates which makes optimal use of the redundant data when the
noise is Gaussian.  A simple recursion formula for the estimator is obtained
for this purpose and is shown to be convergent.  This formula makes it
possible to add data from a redundant number of stations at will and in
proportion to their relative reliability.  Further, it is shown that the recursion
formula can be written entirely in terms of the changes in the successive
iterative target position estimates.  This technique offers a new means of
obtaining tracking data on a moving target since it permits changes in target
position to be computed directly as new data are obtained.  The covariance
matrix of the joint three-dimensional estimator is obtained in the case in
which the measurement noise is small compared to the distances measured.
The mean-square position error, namely, the trace of the covariance matrix, is
shown to have a simple form for the general two-dimensional system in which
the target and stations are coplanar.  The geometry enters the variance
expression only through the angles of cut θij, which are the angles between
the lines joining the target and the stations.  The surveillance regions of
various redundant two-dimensional systems obtained by using the joint
estimator are compared to that obtained by using only pair-wise estimation.
It is found that little improvement is made when the distance of the target to
all the stations is much greater than the distance between stations.  (Science
or engineering abstract, formal literature, English language/USA abstract,






Bandwidth of Ferrite Phase Shifters for Phased Array and Direction-
Finding Use
Title Text
Johnson, C. M.Author Text
Proc. IRE, vol. 47, no. 9, p. 1665; September 1959.Source Text
Keyword Text
The use of a ferrite phase-shifter in a non-dispersive structure for broad-band
operation in beam-steering applications is discussed.  Measured phase-shift
curves at 400 and 500 Mc/s are given and show good agreement with
theoretical values.  (Science or engineering abstract, formal literature, English






Modern Radio Aids in Commercial AircraftTitle Text
Kauvzor, R.Author Text
Nachrichtentechnik , vol. 9, no. 9, pp. 415-418; September 1959.Source Text
Keyword Text
The problems of navigation and transmission of information are briefly
reviewed with particular reference to increased speeds and flying altitudes of
commercial aircraft and to traffic density.  The operational requirements of
equipments used in air-traffic control and satisfying the internationally agreed
specification are considered.  The discussion is limited to equipment used
and manufactured in East Germany for medium-range aircraft.  The use and
limitations of precision-approach radar is treated in some detail.  (Science or







The Development and Evaluation of a Panoramic Radio Direction
Finding Receiver
Title Text
Kellum, E. E.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Technical
Report No. 14 on Contract No. 1834(02), ASTIA No. AD-228 194.  See also
Department of Commerce PB 148599; 25 September 1959.
Source Text
Keyword Text
A panoramic radio direction finding receiver is a device that enables an
operator to determine the direction of arrival and frequency of any received
signal over a specified bearing sector and frequency band.  The purpose of
this investigation is to determine the performance of the receiver when used
for direction finding.  Test results indicated that panoramic radio direction
finding is not useful if only a Watson-Watt type of display is used.  It is
essential that a bearing converter be used; however, the bearing converter
used in this test is not satisfactory because of the bearing spread.  Methods
to lessen the bearing spread are (1) decreasing the IF amplifier bandwidth in
the receiver, (2) increasing the intermediate frequency in the bearing
converter, and (3) triggering the timing pulse circuit only when the frequency
in the bearing converter is the correct frequency.  These methods are
discussed in the experimental results.  A block diagram and description of
method (3) above is given.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






The Development and Evaluation of a Panoramic Radio Direction
Finding Receiver
Title Text
Kellum, Edward E.Author Text
Technical Report from:  Illinois Univ at Urbana Champaign Electrical
Engineering Research Lab, Report TR-14, 56 pages; September, 1959.
Source Text
direction finding, radio receivers, circuits, design,
radio reception, radio signals, tests, NTISDODXD
Keyword Text





Analyzing Multipath Delay in Communications StudiesTitle Text
Lyons, J. R.Author Text
Electronics, vol. 32, no. 36, pp. 52-55; 4 September 1959.Source Text
Keyword Text
Ionospheric conditions may be studied by analyzing the relative phase and
amplitude of the multipath rf signals received in a communications link.
Phase measurement is reduced to time measurement by pulse transmission
and the two classes of signal expected are composite waveforms for pulses
longer than the multipath delay time and discrete waveforms for pulses
shorter than the delay time.  Equipment is described which triggers at
appreciable changes in the relative amplitude of the received wave-form and
prints out the amplitudes and delay times between triggerings.  The analyzer
capacity is limited to the measurement of four time intervals per pulse and the
digital-recorder printing mechanism limits the sampling rate to five pulses per
second.  (Science or engineering abstract, trade journal, English






Angles of Arrival of a Very-High-Frequency Signal in Ionospheric
Forward Propagation
Title Text
Miya, K., Sasaki, T., and Ishikawa, M.Author Text




Not available.  (Written for this publication by Southwest Research, formal










Technical Report from:  Army Electronic Proving Ground Fort Huachuca Ariz
Report USAEPG-SIG-920-150, 34 pages; September, 1959.
Source Text
transmitter receivers, elec, electronic counter,
transmitter receivers, inter, vulnerability,  radio,
single sideband, communication system, radio
interception-direction finding, tests,  frequency
modulation, walkie talkies, An/PRC-43, NTISDODXD
Keyword Text
Tests were conducted to evaluate the vulnerability of Radio Intercom AN/PRC-
43 to  intercept, direction finding, and jamming. The AN/PRC-43 is a
lightweight,  medium-power receiver-transmitter designed to demonstrate
single-sideband (SSS) use  in forward areas of Army operation. Tests
determined that the AN/PRC-43 presented  no unusual problems to intercept
and DF, and that it is highly vulnerable to jamming;  fm jamming signals
proved superior to am. and cw signals. During the field tests, the  intercept
operator was able to fully understand and copy unjammed messages using a














Transequatorial very long range echoes of the order to 7,000 km detected by
the HF back-scatter sounder at Hiraiso are interpreted as the ground back-
scatter propagation launched on the path along the exospheric field aligned
ionizations.  Ray path calculation on this longitudinal mode of propagation between the geomagnetically conjugate points along its field line
 is made for various geomagnetic latitudes.  The expected echo distance agrees well with that obtained  by the experiments.  It is also found
that the average exospheric electron density deduced from the observed echo spreads is about 104 10 PP-5 electrons
per cm3.  A possible use of this propagation made of back scatter as a tool of
exospheric sounding is suggested.  (Abstract source unknown, formal






Radio-Frequency Observations of the Planets in 1957-1958Title Text
Smith, Alex G. and Carr, T. D.Author Text
Astrophys. J., vol. 130, no. 2, pp. 641-7, September 1959.Source Text
Keyword Text
Analysis of all the available observations, including data obtained at the
Observatory during the 1957-1958 apparition, indicates that the Jupiter radio
sources continue to rotate with a uniform period of 9h55m28.s8.
Measurements of the polarization of the radiation seem to confirm the
existence of a Jovian magnetic field.  Radio observations of Venus and
Uranus have given negative results, whereas there is some evidence of
sporadic radiation from Saturn.  (Abstract source unknown, formal literature,










Nachrichtentech. Z., vol. 12, no. 9, pp. 449-451; September 1959.Source Text
Keyword Text
Features of basic system common to all frequency bands and consisting of
indicator unit, IF amplifier, monitoring unit and correcting networks for
alignment of amplifier channels; interchangeable units containing special
circuits for various frequency ranges; exchanging of units for frequency range
changes can be avoided by additional remote control unit.  (Science or







Ionospheric Investigations Using the Sweep-Frequency pulse Technique
at Oblique Incidence
Title Text
Agy, V., and Davies, K.Author Text




Describes the present state of oblique-incidence investigations of the
ionosphere, using the sweep-frequency pulse technique, with special
reference to the work carried out at the National Bureau of Standards.  After a
short review of the published literature, oblique-incidence sweeps are
presented showing the diurnal and seasonal variations on two east-west paths
of lengths 1150 km and 2370 km.  The discrepancies between observed and
calculated MUF's are presented for both paths and then various phenomena of
interest are shown.  Finally, the above phenomena are discussed in the light
of existing knowledge and theory and, in particular, it is shown that the
discrepancies between observed and calculated MUF's are unlikely to be
caused by magneto-ionic deviation of the ray.  (Science or engineering









Martin Company, Baltimore, Maryland, Progress Report No. 36, Contract No.
AF 33(604)14373, ASTIA No. AD-315 518; October 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finder Antenna SystemTitle Text
AnonymousAuthor Text
American Electronic Labs., Inc., Philadelphia, PA., Interim Development




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Antenna Control  Group OA-( )/TRDTitle Text
AnonymousAuthor Text
Belock Instrument Corp., College Point, N.Y., Quarterly Progress Report No.
3, DDC No.  AD 227 011, 6 October 1959.
Source Text
Keyword Text
The main emphasis has been on completing the manufacture of the prototype
unit.  All of the components have been completed with the exception of the
motor-generator set and servo mother.  (Author's abstract, technical report,
English language, document not available, direction finding, control systems,






Feasibility Study of the Goniometer SwitchTitle Text
AnonymousAuthor Text




Mechanically rotating antenna switching devices can be improved by
replacing the mechanical commutation system with an electronic
commutation system.   An example of mechanical commutation is the
electromechanical unit  used with the Wullenweber Direction Finder Station
equipment.  An electronic goniometer switch design has been proposed
which will provide operational characteristics superior to the present
mechanical and electromechanical units.  This proposed goniometer
simulates a physical rotation by utilizing physically static solid-state devices.
Circuit techniques are available for sequencing amplifier gating to permit
sequentially programmed sampling of antennas to provide the goniometer
effect.  This report presents the results of a preliminary feasibility study on a
proposed electronic goniometer switch which will; (1)d simultaneously detect
the input from a quantity of antennas, (2) amplify the r-f signals with a
minimum of noise, and (3) sequentially direct these signals through delay
lines in synchronization with the 360-degree sweep of an oscillographic
indicator.  The signal from each antenna will be directed progressively and
sequentially through each delay in a total time equal to the time required for
the indicator sweep to traverse 360 degrees.  An r-f booster amplifier with
controlled gain will be associated with each antenna input.  Output will be fed
to a quantity of parallel gates and delay lines, the number of gates being
equal to the number of antennas to be sampled simultaneously.  (Abstract






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., Sydnor, R. L., Hayden, E. C., and OthersAuthor Text
First Quarterly Progress Report under U.S. Army Electronics Research and
Development Laboratory (formerly U.S. Army Signal Corps Engineering
Laboratories), Contract No. DA 36-039-sc-84525 and subsequent contracts
including Contract No. DA-36-039-AMC-03720(E) and Contract No. DA-36-039-
sc-87264, dated 30 October 1959 (subsequent reports in this series still being
issued on 30 April 1964).
Source Text
Keyword Text
The first of a series of reports continuing through at least 1964 on the subject
of radio direction finding.  Beginning with the earliest and continuing to the
most recent, the following subjects have been covered:  Adcock antennas,
rotating spaced loops, Wullenweber systems, commuted antenna systems
including Beverage antenna arrays, interferometer systems, VHF D/F antenna
systems, data processing methods, panoramic radio direction finding, use of
twin channel systems, interferometer calibration, propagation research
including ray retracing, elevation of angle measurements, polarization
measurements, spaced conical equiangular spiral antennas, phase
comparison D/F systems, sum and difference phase meter units, site
calibration procedures, measurement of vertical incidence ionograms,
computer programs for use in radio location systems, statistical analyses and
other related subjects.  (Written for this publication by Southwest Research,
technical report including miscellaneous government published material,
English language/USA abstract, file number 282, 460, 508, 564, 587, 606,






Random Errors in Aperture DistributionsTitle Text
Bates, R. H. T.Author Text
Trans. IRE, vol. AP-7, no. 4, pp. 369-372; October 1959.Source Text
Keyword Text
The effects of random manufacturing errors on polar diagrams of aerials are
analyzed in terms of the radius of correlation and mean square magnitude of
the errors.  The basis of the method is the Wiener-Khintchine theorem.
Approximate general formulae are given for the reduction in gain and lowest
probable side-lobe level.  The implications of the theory are discussed.
(Science or engineering abstract, formal literature, English language/USA










J. Atmos. Terrest. Phys., vol. 16, nos. «, pp. 67-83, October 1959.Source Text
Keyword Text
The methods can be listed as follows:  (a) Optical-graphical comparison
method, comparing, for certain layer-types, calculated ordinary and
extraordinary h'(f) traces with observed h'(f) records.  It  is possible to
determine the  best fitting layer-type and its parameters within 8 minutes.  (b)
General method, applicable to any monotonic h'(f) trace.  This method is
based on Rydbeck's solution of the respective integral equation.  A 10 point
h'(f) reduction according to this method takes 2 hours.  (c) Correction method,
combining the methods (a) and (b).  Thus, the time necessary for a 10 point
h'(f) reduction can be reduced to 5/4 hour.  The following results are reported:
(a) Good agreement between actual layer shape and parabolic N(h)
distribution for the undisturbed night-time F-layer on 8 August 1957.  (b)
Periodic movements (T  1 hour, amplitude  8 km) of the F-layer during a
magnetically undisturbed night, 7-8 August 1957.  (c) Sudden ascent of the F-
layer during a "Polar Sudden Commencement" (∆h  60 km within ½ hour on
15-16 September 1956).  (d) Existence of an N(h) minimum above the normal
E-layer above Lindau, Germany on 20 August 1957, 1545 hours.  (Abstract






Scanning Antenna Arrays of Discrete ElementsTitle Text
Blasi, E. A., and Elliott, R. S.Author Text
Trans. IRE, vol. AP-7, no. 4, pp. 435-436; October 1959.Source Text
Keyword Text
The input impedance of dipole elements which form part of a large plane array
is shown to change greatly during the sweep of the scanning operation, and
also to be extremely frequency-sensitive.  The driving-point impedance tends
towards a negative resistance value as a low-frequency cut is approached.  It
is suggested that the advantages that discrete-element arrays have through
the ease of control of signal amplitude across the aperture are outweighed by
the effects on the aerial gain of the impedance variations during scanning.
(Science or engineering abstract, formal literature, English language/USA






The Marconi Automatic PlotterTitle Text
Byatt, D. W. G.Author Text
Marconi Rev., vol. 22, pp. 215-224; Fourth Qtr., 1959.Source Text
Keyword Text
The plotter receives 25 c/s modulation from D/F stations, transmitted over
land lines by a carrier method.  After phase discrimination, pairs of voltages
are available to produce square waves which are integrated to generate
bearing traces on a CRT.  Up to six channels may be used and each trace
may be offset to originate at a point corresponding to its D/F station.  The
traces are displayed sequentially via a gating circuit and may be solid or
dotted to distinguish stations on two frequencies.  (IRE or IEEE abstract,






Radar Beacons for IRBM/ICBMTitle Text
Clark, F. J.Author Text
Trans. IRE, vol. MIL-3, no. 4, pp. 175-177; October 1959.Source Text
Keyword Text
Summarizes problems in the design of radar beacons and beacon aerials
used in IRBM and ICBM test vehicles.  The most important factors which
affect compatibility between the beacon and tracking radars at the test range
are enumerated.  Design areas which should be correlated with the test range
prior to finalization of beacon criteria are also given.  (Science or engineering







Radiation Properties of Thin Wire Loop Embedded in Spherical MediumTitle Text
Cruzan, O. R.Author Text
Trans. IRE, vol. AP-7, no. 4, pp. 345-352; October 1959.Source Text
Keyword Text
Theory and properties of antenna that consists of sphere of homogeneous
isotropic material with thin circular loop embedded just below surface in
equatorial plane; antenna driven by slice generator; formulas derived for
current distribution, input impedance, input power, radiated power, power loss
in spherical medium, and efficiency of antenna.  (Science or engineering







Long-Distance Transmission of Angular Values of a Uniformly Rotating
Wave. [Bearing Transmission of Radar Aerials]
Title Text
Dinter, K.Author Text
Nachrichtentech. Z. (N.T.Z.), vol. 12, no. 10, pp. 491-496; October 1959.Source Text
Keyword Text
Information theory is used to determine minimum bandwidth requirements
when only departures from the mean are transmitted.  Measured results of
such variations are reported.  Mean value cannot be ignored in practice:  a
satisfactory method, needing only a small bandwidth extension, is the
transmission of an angle reference pulse once per revolution.  A practical
installation is described.  (Science or engineering abstract, trade journal,






The Unidirectional Equiangular Spiral AntennaTitle Text
Dyson, J. D.Author Text
Trans. IRE, vol. AP-7, no. 4, pp. 329-334; October 1959.Source Text
Keyword Text
Circularly polarized unidirectional radiation, over a bandwidth which is at the
discretion of the designer, is obtainable with a single aerial constructed by
wrapping balanced equiangular spiral arms on a conical surface.  The non-
planar structure retains the frequency-independent qualities of the planar
models, and, in addition, provides a single-lobe radiation pattern off the apex
of the cone.  Practical aerials have been constructed with radiation patterns
and input impedance essentially constant over the bandwidths greater than 12
to 1 and there is no reason to assume that these cannot be readily extended
to more than 20 or 30 to 1.  (Science or engineering abstract, formal







Review of the Present State of the Work of the European Broadcasting
Union (E.B.U.) on the Ionospheric Propagation of Long and Medium
Waves
Title Text
Ebert, W., Ehlers, H., and Dobiasch, R.Author Text
Rdfunktech. Mitt., vol. 3, no. 5, pp. 205-218; October 1959.Source Text
Keyword Text
Since October, 1952, extensive series of measurements concerning the
ionospheric propagation of long and medium waves have been carried out
within the framework of a programme drawn up by the E.B.U., the object
being to obtain well founded basic information for establishing a generally
recognized night-time propagation curve or family of curves.  The present
state of this work is here reviewed.  The measurement and evaluation
methods are briefly described and the degree of accuracy to be expected is
indicated.  The results so far obtained from the statistical evaluation of the
measurements relate to the statistical distribution of the instantaneous field
strengths in the course of a given recording hour, to the annual distribution of
the hourly median values of the field strength, as well as to the dependence of
the field strength on the sunspot cycle, on the geomagnetic latitude of the
midpoint of the transmission path, on the frequency used and on the season
of the year.  The results presented are mainly based on recordings, each of 1
hour duration, made at fixed recording times (21.00 to 22.00 or 21.30 to 22.30
G.M.T.).  Since other recordings have shown that the median field strengths
show large variations during the course of the night and that the maximum
nocturnal field strength is reached at a later hour than the fixed recording
times so far used, longer recordings lasting the whole night, with « hour
recording periods, have been carried out on an extensive basis since the
beginning of 1959.  The first results obtained from these all-night recordings
are reported.  A comparison is made between the E.B.U. provisional curves
and some well known curves.  The probable further course of the work of the
E.B.U. is outlined.  (Science or engineering abstract, trade journal, German






Ionospheric Propagation Studies. Final Scientific Report, Part 1,
covering 15 June 1957 to 15 September 1959
Title Text
Edwards, L. C., Hoogasian, H., and Lindsay, D. E.Author Text
ASTIA No. AD-233 734; 15 October 1959.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A New Method for Obtaining Maximum Gain from Yagi AntennasTitle Text
Ehrenspeck, H. W., and Poehler, H.Author Text
Trans. IRE, vol. AP-7, no. 4, pp. 379-386; October 1959.Source Text
Keyword Text
In conventional Yagi design, optimum  performance requires separate
adjustments in a number of parameters; array length and height, diameter,
and spacing of directors and reflectors.  By introducing the notion of a surface
wave travelling along the array, it is possible to demonstrate experimentally
the interrelationship between these parameters.  Gain then depends only on
the phase velocity of  the surface wave (which is a function of height,
diameter, and spacing of directors) and on the choice of reflector.  Thus,
maximum gain for a given array length, for any director spacing less than
0.5λ, can be obtained by suitable variation of the parameters to yield the
desired phase velocity.  A design procedure that provides maximum gain for a
given array length is presented.  (Science or engineering abstract, formal






Directional Observations of Radio Noise from the Outer AtmosphereTitle Text
Ellis, G. R. A., and Cartwright, D. G.Author Text
Nature, vol. 184, pp. 1307-1308; 24 October 1959.Source Text
Keyword Text
Although many observations have been made in the past of the spectra of the
radio emissions of the Earth's outer atmosphere in the frequency band 2-40
Kc/s it is only recently that a technique has been developed for continuously
monitoring the occurrence of these phenomena.  This has revealed that radio
noise bursts lasting some hours are normally associated with disturbances of
the geomagnetic field and follow many high-frequency radio outbursts from the
sun.  It seems likely that these very low frequency noise bursts are caused
by the interaction between auroral streams of charged particles and the
plasma of the outer atmosphere, and proposed mechanisms include Cerenkov
radiation and gyro- or synchrotron radiation.  Studies of their spectra,
however, have not provided any clear-cut tests of these theories and it
appears that additional information is required.  Many bursts of very low
frequency noise have a relatively narrow spectrum, usually about 2 kc/s wide
and centered at about 5 kc/s.  It is conceivable that these are caused by
synchrotron radiation from particles at a distance of about 6 Earth radii where
the geomagnetic gyro-frequency is about 5 Kc/s.  In this case the radiation
would be guided down the lines of force of the Earth's magnetic field and
would enter the ionosphere at geomagnetic latitudes greater than 65º.
Location of the geographical position of the entry point of very low frequency
radiation into the ionosphere might therefore be expected to provide a test of
the synchrotron hypothesis.  This test would be possible if, after penetrating
the ionosphere, the radiation spread horizontally in the ionosphere-Earth wave
guide.  The entry point would then act as a virtual source which could be
located by normal direction-finding techniques.  However, this picture may be
incorrect, since it is possible that the radiation spreads horizontally within the
ionosphere and only reaches the ground as an evanescent wave which would
not provide useful directional information.  Indeed, attempts in the past to
locate the entry point of whistling atmospherics with direction finders have
been unsuccessful.  (Author's abstract, trade journal, English






Spaced Observations of Radio Noise from the Outer AtmosphereTitle Text
Ellis, G. R. A., Cartwright, D. G., and Groves, J. R. V.Author Text
Nature, vol. 184, pp. 1391-1392; 31 October 1959.Source Text
Keyword Text
It has recently been suggested that during some types of radio noise storms
generated in the Earth's outer atmosphere the source of the noise may
remain almost constant in position in Right Ascension.  If this were so, it
would be expected that the arrival of the storm would be recorded at almost
the same local time at places of different longitude, rather than
simultaneously.  To test this idea and more generally to investigate the extent
to which observations of the noise are correlated at different places,
recordings have been made during June and July 1959, at Camden N.S.W.
(Latitude 34º03'S Longitude 150º42'E) and Adelaide (Latitude 34º56'S
Longitude 138º53'E).  The geomagnetic latitudes are 42ºS and 45ºS
respectively.  The noise level in a frequency band 1 kc/s wide centered at 4.5
kc/s was recorded using conventional techniques.  It was found that, in the
majority cases, noise bursts were recorded simultaneously at Camden and
Adelaide.  Of 18 bursts only 5 were recorded at Adelaide without being
recorded at Camden and only 1 at Camden but not Adelaide.  (Author's
abstract, trade journal, English language/abstract, document not available,






Stratification in the Lower IonosphereTitle Text
Ellyett, C., and Watts, J. M.Author Text




A survey of the evidence for stratification in the ionosphere below 100 km is
given, covering radio and optical observations, and rocket measurements.
The conclusion is reached that one stratum at about 85 km is observed
consistently, and that other fine structure exists but has no long-time
constancy of height or pattern.  Explanations are considered which may
account for the observations, and the testing of radio methods of exploration
in conjunction with rocket measurements is advocated in order to develop the
most practicable means of obtaining accurate electron density v. height
profiles on a synoptic basis.  A bibliography of approximately 150 references
is given.  (Science or engineering abstract, formal literature, English






Receiving System CountermeasuresTitle Text
Freymodsson, B.Author Text
A.R.F. Products, Inc., River Forest, Ill., Interim Engineering Report No. 3,
Contract NObsr 77636, ASTIA No. AD-323 349L; 9 October 1959.
Source Text
Keyword Text
Preliminary design investigations for the search receiver, guard receiver and
the indicator control unit were continued.  Breadboard work for search and
guard receivers was initiated.  Specifications for saturable core reactors for
the search and guard receivers were established.  Design and fabrication of
these saturable reactors was started.  Specifications for procuring the IF
crystal filters for the search and guard receivers were established.  The design
of temperature controlled ovens for the saturable core reactors for the search
and guard receivers was continued.  Breadboard work on the D/F system was
carried into the final phase.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Surface-Wave Aerial with a Tilting BeamTitle Text
Grineva, K. I.Author Text
Radiotekhnika, vol. 14, no. 10, pp. 15-22; October 1959.Source Text
Keyword Text
The properties of a double surface-wave aerial are examined.  The radiation
pattern of the aerial is narrower than that of an ordinary aerial having the same
dimensions, its direction can be varied by changing the phase of either of the
aerial feeds.  The amplitude of the beam tilt can be further increased by using
tuned elements and by quadrupling the aerial.  A double surface-wave aerial
can also produce an equisignal region for possible applications in navigation.
(Science or engineering abstract, trade journal, Russian language/abstract,






Tides in the F2 Ionospheric LayerTitle Text
Herrinck, P.Author Text
Nature, vol. 184, pp. 1055-1056; 3 October 1959.Source Text
Keyword Text
D. G. Parkyn has shown how third and fourth harmonic tides could explain
the peculiar behavior of Satellites 1958δ1 and 1958α respectively.  A few
weeks ago I noticed the existence of an 8-hr. tide in the half thickness ym =
hp - h1  of the F2 layer.  Parkyn's paper has encouraged me to investigate this
matter more thoroughly.  (Author's abstract, trade journal, English






A Flush-Mounted Leaky-Wave Antenna with Predictable PatternsTitle Text
Honey, R. C.Author Text
Trans. IRE, vol. AP-7, no. 4, pp. 320-329; October 1959.Source Text
Keyword Text
Describes the design and the measured performance of a large flat aerial
consisting of an inductive grid spaced over a conducting surface.  The
analysis employs the transverse-resonance method to determine the radiating
properties of the structure.  This analytical technique is shown to predict very
accurately the amplitude and phase of the illumination along the aperture.  An
aerial was built with an 18- by 24-inch aperture and tested over the frequency
band from  7 to 13 kMc/s.  The results of these tests confirm the theoretical
predictions in every detail.  A pencil-beam from the aerial scans in the H-
plane (perpendicular to the aerial) from 20º to 60º from the normal to the
aperture as the frequency changes from 7 to 13 kMc/s.  The H-plane
beamwidth remains virtually constant over most of this band.  The first H-
plane sidelobe or shoulder is at least 29 dB below the main lobe from 7 to 10
kMc/s, and at least 23 dB below from 10 to 13 kMc/s.  All H-plane sidelobes
beyond three or four beamwidths on either side of the main lobe are at least
40 dB below the main lobe everywhere in the 7 to 13 kMc/s band.  At the
design frequency the measured pattern agrees with the theoretical pattern
within a fraction of a dB down to 40 kB below the peak of the main lobe, even
though the gain of the aerial at this frequency is only 33 dB.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Successive Variational Approximations of Impedance Parameters in a
Coupled Antenna System
Title Text
Hu, M. K., Hu, Y. Y.Author Text
Trans. IRE, vol. AP-7, no. 4, pp. 373-379; October 1959.Source Text
Keyword Text
A new variational formulation for a single impedance parameter of an m-aerial
system is presented.  This formulation enables one to determine any self
impedance Zii, one at a time, merely by exciting aerial I alone and leaving all
the other aerials open circuited.  For determining any mutual impedance Zij,
only two independent excitations, one the same as that used for determining
Zii and the other for determining Zjj, are required.  Thus, if all the m(m+ 1)/2
impedances are required, only m independent excitation conditions are
needed.  In contrast to this, the formulation available in the literature is based
on M(M + 1)/2 independent excitation conditions.  Because of a reduced
number of excitation conditions and the way they are assumed, the physical
nature of the problem is made simpler and easier to comprehend.  Such
comprehension helps considerably in the choice of trial current distributions
for a specific application.  Two methods of evaluating the successive higher-
order approximations are also given.  One is based upon an orthogonalized
process, and the other is based upon the successive inversion of matrices.  In
the evaluation of a certain order approximation, both methods have the
advantage of utilizing all the work already done for the lower-order
approximations; and at the same time, additional work required is
considerably reduced.  It is believed that the formulation, as well as the two
methods of successive approximations, will also be useful in other problems.
(Author's abstract, formal literature, English language/USA abstract,






Operational Applications of V.H.F. Direction FindersTitle Text
Jolliffe, S. A. W.Author Text
Marconi Rev., vol. 22, pp. 199-214, Fourth Qtr.; 1959.Source Text
Keyword Text
Practical application of the modern ground-based VHF direction finder as an
aid to aircraft navigation is considered.  Factors limiting the accuracy are
discussed and, where possible, systems are compared in terms of technical
performance and capital and operating costs.  (IRE or IEEE abstract, trade






Some Factors in the Design of V.H.F. Automatic Direction FindersTitle Text
Jolliffe, S. A. W.Author Text
Marconi Rev., vol. 22, pp. 168-198; Fourth Qtr., 1959.Source Text
Keyword Text
The reasons for direction finding in the VHF band and the need for automatic
display of bearings are discussed.  Basic systems are analyzed and some of
the more interesting design features of a preferred system are discussed in
detail.  The performance of a typical automatic direction finder is stated.  (IRE







Direction-Finding Observations on the 20 Mc/s Transmissions from the
Artificial Earth Satellites
Title Text
Kitchen, F. A.Author Text
Proc. Roy. Soc., vol. 248A, no. 1252, pp. 63-68; 28 October 1959.Source Text
Keyword Text
Some direction finding, and associated radio observations on the artificial
earth satellites are described.  It is shown that it should be possible to derive
the elements of the local track from a single observational sequence on a
nearby transit.  Samples of several bearing transits are presented and
discussed in relation to possible ionospheric propagation modes.  Reference
is made to the occurrence of irregularities in bearing, signal strength and
Doppler records, which might yield data on the ionosphere if detailed orbit
information becomes available.  The possibility of investigating ionospheric
wave propagation phenomena by making observations on the 20 Mc/s
transmissions from the first Russian artificial earth satellite became apparent
when it was appreciated that, up to some distance from the perigee, the
satellite was moving near the maximum in the ionization density of the F-
region.  A wide-aperture direction-finder (Earp & Godfrey 1947), was used in
the investigations, to exploit the improved performance over that of a
conventional Adcock system predicted by Bain (1953, 1956).  The operation
of the system is equivalent electrically to the continuous rotation of a simple
vertical dipole aerial around the circumference of a circle of about 7
wavelengths diameter at 20 Mc/s.  This rotation imposes a phase modulation
on the incident signal, the phase of which is used to derive the corresponding
bearing information.  In addition to a conventional visual display on a cathode-
ray tube, a permanent record could be obtained of signal bearing, signal
strength, time reference and calibration data on teledeltos paper.
Observations of the elevation of the satellite could be made by measuring the
total phase excursion across the array.  (Author's abstract, formal literature,






Bearing Errors in Medium Frequency Automatic Direction FindersTitle Text
Sharples, R. W.Author Text
Marconi Rev., vol. 22, pp. 225-233; Fourth Qtr., 1959.Source Text
Keyword Text
A number of causes of error in automatic direction finders caused by receiver
circuitry and design are analyzed.  An automatic direction finding system is
briefly described and errors inherent in its design discussed under two
headings.  The first type of error is that caused by motor torque being
produced at the loop null position, when the loop should be at rest.  Several
different causes of spurious motor input are discussed, with particular
attention to spurious coupling with the loop amplifier stage.  Errors due to
lack of sensitivity in the servo system are then analyzed and the effect of
input phasing is discussed.  (IRE or IEEE abstract, trade journal, English






A Method of Providing Test Signals of Calculable Strength for Airborne
Radio Direction Finders
Title Text
Sharples, R. W.Author Text
Marconi Rev., vol. 22, pp. 234-239; Fourth Quarter, 1959.Source Text
Keyword Text
A method is described in which the loop antenna is placed in a magnetic field
of known strength in a screened enclosure.  Measurements are within ±0.5
dB of the calculated value.  Practical results show that the enclosure may be
reduced to a size suitable for portable use without loss of accuracy.  (Science







Personal Rescue Communication EquipmentTitle Text
Stutz, S. L.Author Text
Communication and Navigation Lab., WADC, Wright-Patterson Air Force




The technical development is described of a long range alerting and
identification communication facility AN/URC-33 and a companion personal
direction finding (D/F) receiver AN/URR-40.  The discussion begins with
comments on the documentation orders initiating this project.  The remaining
discussion is confined to the technical aspects of the equipment developed
and their resultant field capabilities.  An accounting is included of the major
contract actions and technical conclusions.  The results of this project effort
are:  (1) technical feasibility; (2) a portable, low-powered communication
facility; and (3) an only partially acceptable, hand-held D/F receiver, for
personal use and field assembly.  (Author's abstract, technical report
including miscellaneous government published material, English






Very-Low-Frequency Radiation Spectra of Lightning DischargesTitle Text
Taylor, W. L., and Jean, A. G.Author Text
J. Res. Nat. Bur. Stand., vol. 63D, no. 2, p. 199; September-October 1959.Source Text
Keyword Text
Spectral analyses are given of the groundwave portion of 33 sferic waveforms
recorded from cloud-to-ground lightning discharges which occurred at
distances ranging between about 150 and 600 kilometers from Boulder, Colo.
Frequencies of peak energy lie between 5 and 20 kilocycles per second,
which agree favorably with other published results.   The average value of
energy calculated from the groundwave pulses was found to be 26,600 joules,
which is lower than values derived from other experiments.  Various
parameters, such as the peak amplitude and duration of the first half-cycle,
are related to the radiated energy of the stroke.  (Author's abstract, formal






Final Preshipboard Testing of the Three-Loop Direction Finding AntennaTitle Text
Travers, D. N., Moore, J. D., Dubois, V. G.Author Text
Southwest Research Institute, Interim Report No. 19, Contract NObsr 64585,
ASTIA No. AD-259 102; 26 October 1959.
Source Text
Keyword Text
The completion, installation and testing of the prototype antenna is described
prior to planning of a shipboard test.  The antenna is now ready for such a
test.  This report has been prepared in detail with respect to the installation
procedures followed during the performance testing of the three-loop prototype
antenna.  It is believed that this information will be of particular interest to
personnel who may at some future data have an interest in the installation of
small spaced loops and three-loop systems on shipboard like sites or those
interested in testing associated with manufacture of such systems.  It is
recommended that personnel who may become involved in such work
consider the applicable sections of this report in detail and if possible review
the bibliographical references cited.  Bearing tests of the prototype on the
Southwest Research site indicate that equal to a simple loop D/F is obtained
when no reradiator is present.  Good performance of the antenna has been
obtained throughout the range from 2.0 to 32.0 mc with installation on a 30-
foot mast, and without making any adjustments of spaced loop parallelism or
lead crossover balance beyond those made in the original assembly.  A
review of the calibration equipment design is made.  (Author's abstract,
technical report including miscellaneous government published material,






Long Distance Radio Navigation and Remote ControlTitle Text
Vassy, E.Author Text
Ann. Telecomm., vol. 14, nos. 9-10; September-October 1959.Source Text
Keyword Text
RANA navigation system, depending on phase relationships of signals
received at one point from two fixed transmitters; signal phase is determined
by phases and amplitudes of direct and ionospheric rays; system involves
transmission of four frequencies from each transmitter.  (Science or







Diffraction of Electromagnetic Waves by Smooth Obstacles for Grazing
Angles
Title Text
Wait, J. R., and Conda, A. M.Author Text
J. Res. Nat. Bur. Stand., vol. 63D, no. 2, p. 181; September-October 1959.Source Text
Keyword Text
The diffraction of electromagnetic waves by a convex cylindrical surface is
considered.  Attention is confined primarily to the region near the light-shadow
boundary.  The complex-integral representation for the field is utilized to
obtain a correction to the Kirchhoff theory.  Numerical results are presented
which illustrate the influence of surface curvature and polarization on the
diffraction pattern.  Good agreement with the experimental results of
Bachynski and Neugebauer is obtained.  The effect of finite conductivity is
also considered.  (Author's abstract, formal literature, English language/USA






An Atlas of Oblique-Incidence IonogramsTitle Text
Agy, V., Davies, K., and Salaman, R.Author Text
NBS, Technical Note No. 31; November 1959.Source Text
Keyword Text
This atlas is intended to serve a twofold purpose; first, to provide a
compilation of records, of a type becoming standard in the field of ionospheric
research, for those workers who are not now familiar with them, and second,
to present records which are characteristic of the specific paths used by the
National Bureau of Standards for consideration by those using other paths.
(Science or engineering abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Electronic Reconnaissance System for Technical Intelligence. 'I'
Channel.  Volume I.  Flight Test
Title Text
AnonymousAuthor Text
Martin Company, Baltimore, Maryland, Final Report, vol. 1, Contract No. AF
33(604)14373, ASTIA No. AD-315 516; November 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Electronic Reconnaissance System for Technical Intelligence. 'I'
Channel. Volume II. Flight Test
Title Text
AnonymousAuthor Text
Martin Company, Baltimore, Maryland, Final Report, vol. 2, Contract No. AF
33(604)14373, ASTIA No. AD-315 517; November 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










American Electronic Labs., Inc., Philadelphia, PA., Interim Development




A dipole backed by a hemispherical reflector requires a sphere diameter of 72
inches to obtain proper electrical performance down to 50 mc.  Coverage up
to 300 mc is indicated, although efficiency below 100 mc would be reduced.
Experimental data indicate that a flat spiral with reflector will satisfy the
requirements over the limited frequency range of 50 to 115 mc.  The volume
generated by rotation of the spiral would be a cylinder 37 inches in diameter
and 37 inches high.  Radiation efficiency would be somewhat less than that of
a resonant spiral.  The logarithmically periodic antenna provides frequency
coverage from 50-1,000 mc.  The surface generated by rotation would be a
cylinder 108 inches in diameter and 68 inches high.  Radiation efficiency is
comparable to that of a ½ wave dipole.  (Author's abstract, technical report
including miscellaneous government published material, English
language/USA abstract, document not available, direction finding, ship
antennas, dipole antennas, helical antennas, reflectors, very high frequency,
ultra high frequency, design, antennas, polarization, antenna radiation







Design of a Quasi-Doppler UHF Direction Finder (Radio Direction Finder
AN/GRD-11)
Title Text
Benoit, R. C., Jr., Coughlin, F. Jr., and Kraszewski, S.Author Text
Rome Air Development Center, Griffiss Air Force Base, New York, RADC TR-




This report describes the design of Radio Direction Finder AN/GRD-11, a
medium-aperture, quasi-Doppler direction finder operating in the frequency
range of 225 to 399.9 mc.  Contemporary techniques are compared to the
quasi-Doppler technique, with respect to accuracy, reliability, susceptibility to
site errors, and over-all system performance.  The equipment developed is
described and compared to existing direction finders.  It is shown that the
AN/GRD-11 provides a stable, fast-response bearing which is more reliable
and more accurate than that obtained with contemporary, narrow-aperture,
UHF D/F equipments.  This new direction finder is not as susceptible to siting
errors as existing equipments, and may be satisfactorily employed for air-
traffic-control purposes at sites which were previously considered unsuitable.
The characteristics of the AN/GRD-11 permit is employment in either fixed-
base or tactical applications.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Sub Assembly Tester for Avionics EquipmentTitle Text
Fromwiller, L.Author Text
Hickok Electrical Instrument Company, Cleveland, Ohio, Quarterly Progress




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






High Frequency Direction Finding Problems and InstrumentationTitle Text
Hansel, Paul G.Author Text
Servo Corporation of America, Hicksville, L.I., N.Y., Notes for a technical
presentation dated 17 November 1959.
Source Text
Keyword Text
This presentation addresses the operation and design of non-cooperative
direction finding in the 500 Kc to 300 Mc frequency range.  Highlights of the
presentation include the following definite conclusions concerning HF/DF
problems and poses ideas on improving DF instruments:  (1) The capabilities
of the Adcock direction finders, such as the AN/TRD-4, need to be
investigated.  Even under very difficult propagation conditions, useful and
accurate bearings can be obtained in 10 to 30 seconds with simple direction
finders by using post-detection instrumentation to overcome a failure of
human sensory response time and discrimination.  (2) All direction finders
attempt to determine the plane of an equi phase surface.  To accomplish this,
some practical direction finding equipment require uniform signal strengths
among all elements of the antenna array and hence are more disturbed by
fine-structure space-diversity effects than systems which perform a pure
phase-comparison.  (3)  We should design HF/DF antennas for an
instrumental accuracy of 0.1 to 0.5 degree and for strong response to high-
elevation signals.  (Abstract written for the purposes of this publication by
Southwest Research, Notes from a verbally presented paper, English






Design for the Dielectric LensTitle Text
Junker, W. E.Author Text
Electronic Industr., vol. 18, no. 11, pp. 70-72; November 1959.Source Text
Keyword Text
The lens described is a short stepped polyrod to be used with a cylindrical
waveguide primary feed.  The preliminary design is carried out using cylinders
of paraffin wax in place of the polythene or ptfe of the final model.  First the
length within the guide is adjusted, and then so is the taper on this internal
section.  These adjustments control the sidelobe level.  The external disks
are then adjusted, the one of diameter greater than the waveguide controls
both sidelobe and beamwidth, the smaller ones only affect the beamwidth.  A
2:1 frequency bandwidth can be obtained for a VSWR  2 with beamwidth
varying only 25% at the 10 dB points and sidelobe level lower than 30 dB
down.  (Science or engineering abstract, trade journal, English language/USA






The Inverted L-Antenna:  Current and ImpedanceTitle Text
King, R. W. P., and Harrison, C. W., Jr.Author Text
Sandia Corporation, Technical Memo No. 353-59(14); 2 November 1959.Source Text
Keyword Text
The distribution of current and the driving point impedance for an inverted L-
antenna with image are obtained from the solution of the corresponding
problems for the T-antenna.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Better Resolution Through PPI ShadingTitle Text
Levine, D.Author Text
Electronic Indust., vol. 18, pp. 103-105; November 1959.Source Text
Keyword Text
Following an analysis of the average charge density in an annulus of the
display for slant range and ground range radial scans, a simple RC circuit is
described which reduces the over-bright center.  The circuit slows the rise of a
range gate which is applied to the video amplifier.  (Science or engineering
abstract, trade journal, English language/USA abstract, document not






Further Studies of the Deviation of Low- and Medium-Frequency Ground
Waves at a Coast-Line
Title Text
Pressey, B. G., Ashwell, G. E., and Roberts, R.Author Text
Proc. IEE, vol. 106B, p. 548; November 1959.Source Text
Keyword Text
The paper opens with a review of the theoretical studies of coastal deviation
which have been made in recent years.  It shows that there is close
agreement between the various formulae derived for the deviation and that the
graphical method used in an earlier paper by two of the present authors
produces results which are substantially in agreement with those obtained
from the formulae.  In an endeavor to obtain experimental confirmation of the
theoretical magnitude of the deviation and its variation with distance from the
boundary with angle of incidence of the wave front at the boundary, etc.,
existing data from various sources have been examined.  Two new series of
measurement on low- and medium-frequency waves have also been made.  In
both cases the transmitters were located at sea and the directional
measurements taken at numerous sites on land.  The general conclusion
obtained from this experimental investigation was that a deviation due solely
to the change in ground conductivity at the boundary and of the magnitude
given by theory is small compared with the larger random directional errors
which are attributed to ground irregularities, surface obstructions and other
causes.  The only systematic deviations observed had amplitudes of up to 7º
and occurred within a few hundred meters (less than a half-wavelength) of the
coast on the seaward side; at such near distances the theoretical formulae
are not valid.  It is concluded that for many coastal direction-finding stations
coastal deviation as such is unimportant.  (Author's abstract, formal literature,






Evaluation of UHF Commutated Antenna Direction Finding (CADF)
Telecommunications Equipment
Title Text
Staflund, A. G.Author Text
Central Experimental and Proving Establishment, Canada, CEPE Report No.
1426, ASTIA No. AD-240 756; November 1959.
Source Text
Keyword Text
A comparative evaluation was made of the CADF and CRD6 direction finders.
The purpose of these tests was to evaluate the CADF equipment operationally
and technically and to compare its characteristics with those of the CRD6.
Bearing response time, bearing fluctuation, bearing accuracy, effect of nearby
obstructions on bearing accuracy, comparison of bearing characteristics
obtained from modulated and unmodulated signals, cone of silence, and
range capabilities of the CADF and CRD6 were determined.  The CADF was
concluded to be a much superior direction finder than the CRD6, and it is
recommended that the CADF equipment be considered for any future ADF
installations.  (Author's abstract, technical report including miscellaneous
government published material, English language/Canadian abstract,






Design and Fabrication of Receiver, Radio R-902(XE-1)/PRDTitle Text
Aldred, El D., Riddle, M. M., et al.Author Text
Mallory, P. R., and Company, Indianapolis, Indiana, Quarterly Report No. 2,




Design work and test results on breadboarded circuits for Radio Receiver R-
902 are described.  This receiver is a portable, low battery drain equipment
covering the 100-400 mcs range.  Design considerations, test results and
problems encountered concerning the preselector, local oscillator, and RF
amplifier for the RF tuner section of the R-902 Receiver are discussed.  Test
results and problem areas concerning the IF amplifier, AVC, audio stages,
crystal calibrate oscillator and harmonic generator, and discriminator are
discussed.  The design consideration and configuration for the case, battery
compartment, front panel, dial mechanism, and crystal filter switching, are
shown.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Development of Manpack UHF Radio Receiver R-903()/PRDTitle Text
Andrews, R. E.Author Text
Microwave Engineering Laboratories, Inc., Palo Alto, California, Quarterly
Progress Report No. 2, Contract No. DA 36-039-sc-78354, Proj. 3-44-02-505,
ASTIA No. AD-235 077; December 1959.
Source Text
Keyword Text
Two resonators to cover the 380 to 1100 mc range for use in a low dissipation
loss multi-tuned preselector are described.  A capacitance plunger tuned
model is found to have low unloaded Q and inadequate tuning range.  A rotary-
tuned coaxial resonator has the required tuning range and an unloaded Q of
between 950 and 1550 over the band.  A low battery consumption local
oscillator is proposed using an efficient tuned varactor frequency tripler driven
by a 7246 subminiature battery triode.  A noise figure of 4.5 dB is obtained for
a 60 mc IF amplifier using triode-connected 6612 and 6611 subminiature
battery tubes in a cascode input stage.  Described is a bandwidth switching
interstage for use in the second IF amplifier (4.3 mc) which contains a
transitionally-coupled response for bandwidths of either 0.75 mc or 0.1 mc.
The performance of a calibration generator proving calibration frequencies
each 25 mc throughout the receiver band is presented.  Power output levels
between -49 dBm and -71 dBm are obtained.  See also AD-231 456.
(Author's abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






IRE Standards on Navigation Aids: Direction Finder Measurements, 1959Title Text
AnonymousAuthor Text
IRE Proceedings, vol. 47, p. 2084, July-December 1959.Source Text
theoryKeyword Text
Correction
     The following correction should be noted in "IRE Standards on Navigation
Aids: Direction Finder Measurements, 1959," which appeared on pages 1349-
1371 of the August 1959 issue of Proceedings.  Section 1.1.4.6, page 1358.






Direction Finding Antenna SystemsTitle Text
AnonymousAuthor Text
American Electronics Labs., Inc., Philadelphia, PA., Interim Development




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Phase III, Interim Engineering Report No. 18, Wullenweber Antenna ArrayTitle Text
AnonymousAuthor Text




This report covers the period 31 August 1959 - 29 November 1959.  The
indicator assembly and indicator control chassis have been completed.
Bench tests, using the goniometer simulator for synchronization tests and
adjustments, are now proceeding.  (Author's abstract, technical report,






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Sydnor, R. L.Author Text
University of Illinois, Electrical Engineering Research Laboratory Report,
ASTIA No. AD-233 755; December 1959.
Source Text
Keyword Text
Progress report; see Abstract No. 4135.  (Written for this publication by
Southwest Research, technical report including miscellaneous government







Effect of Atmospheric Horizontal Inhomogeneity upon Ray TracingTitle Text
Bean, B. R., and Cahoon, B. A.Author Text




The tracing of radio rays is normally carried out under the assumption that the
refractive index varies only in the vertical direction.  Although this assumption
appears to be quite reasonable in the average or climatic sense, it is seldom
satisfied under actual conditions and is strongly violated by horizontal
airmass changes occurring near frontal and land-sea interfaces.  This latter
case is investigated by tracing rays through two instances of observed
marked horizontal variation of the refractive index.  The bending for these ray
paths was then compared with values obtained under the normal assumption
of horizontal homogeneity.  Although at 1 kilometer and above these
horizontal changes appear to have little effect, rays emitted at low elevation
angles are sensitive to extreme horizontal variations of the atmosphere near
the surface, such as those associated with ducting conditions.  However,
since it appears that such conditions occur less than 15 percent of the time
at most locations, the majority of ray-path calculations may be carried out
under the normal assumption of horizontal stratification of the refractive index.
 (Author's abstract, formal literature, English language/USA abstract,






Anisotropic Field-Aligned Ionization Irregularities within the Ionosphere
near the Magnetic Equator
Title Text
Egan, R. D.Author Text
Stanford University, Radio Propagation Laboratory, Technical Report No. 1,
National Science Foundation Grant No. Y-22-10/309; 30 December 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Yagi-Adcock System for Satellite-TrackingTitle Text
Ehrenspeck, H. W., and Kearns, W. J.Author Text
Air Force Cambridge Research Center, Bedford, Massachusetts, Report No.
AFCRC TR 59-374, ASTIA No. AD-235 833.  See also Department of
Commerce PB 149058; December 1959.
Source Text
Keyword Text
Substitution of high-gain Yagi antennas for the dipoles usually in the Adcock
direction-finding system provides much higher accuracy in satellite-tracking.
Data obtained with the Yagi-Adcock system is less subject to the deleterious
effects of fading, modulation of the signal, or tumbling of the satellite.  The
resulting advantages of this system over more complicated ones such as
those based on doppler shift techniques and the use of interferometers are an
increased signal-to-noise ratio and multiple angular bearings.  The high
accuracy of the system was successfully demonstrated during the third
United States Lunar probe (November 8, 1958).  Measurements taken on a
full-scale 108-Mcps Yagi-Adcock agreed within 0.5º of those reported by
Project SPACETRACK.  The design procedure and scaled dimensions for this
system are given.  Also described is a signal enhancement circuit that
enables the signal detection level to be increased by a factor of 2 above the
ambient noise of the receiver.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA










Ann. Telecomm., vol. 14, nos. 11-12; November-December 1959.Source Text
Keyword Text
Curves of directivity vs. ratio of conductor length to wavelength for rhombic
antenna with vertical short diagonal, for various lozenge angles; analysis of
rectangular antenna situated in vertical plane with its long side horizontal.
(Science or engineering abstract, formal literature, French language/abstract,






The Wullenweber Antenna ArrayTitle Text
Hayden, E. C., et alAuthor Text
University of Illinois Interim Engineering Reports, Nos. 1-8, Contract No.
NObsr 64723, RRL-173, RRL TR47, May 1955 to December 1959.
Source Text
Keyword Text
The purpose of this contract is to develop an antenna array for a radio
direction finder of the Wullenweber type, to fabricate and install the array, and
to evaluate the direction finding system consisting of this array and suitable
terminal equipment.  The work being done under this contract is
complementary to that being done by Federal Telecommunications
Laboratories (now the International Telephone and Telegraph Laboratories)
under Bureau of Ships Contract Nobsr 49280.  It is divided into two phases.
The first includes the design, development, fabrication, and installation of the
antenna array.  The second includes the evaluation of the complete direction
finding system.  The first phase is to be carried out jointly by the University of
Illinois and Federal Telecommunications Laboratories.  The over-all design
and development of the antenna element and the reflecting screen are to be
done by FTL.  The University of Illinois is to furnish measurements of
elementary patterns, made on a model basis, which will aid in the choice of
the array proportions.  FTL is to furnish complete drawings and specifications
for the array.  Using these drawings, the University of Illinois is to procure the
necessary materials and components and install the array on a suitable site.
The University of Illinois is responsible for acquiring the site and for developing
it by constructing the necessary physical facilities (this construction is to be
done under BuShips Contract Nobsr 3794).  As a part of the work under the
first phase, the University of Illinois is to supply to FTL a suitable set of feed
parameters for the array.  This information will be  used by FTL in designing
the array feed networks.  At the conclusion of Phase I, FTL is to install their
terminal equipment at the site provided by the University of Illinois.  The
second Phase of the task is to be carried out by the University of Illinois.  It
will include evaluation of the individual components of the system,
measurement of the performance of the system as a whole, and comparison
of the behavior of the  system with that of other systems.  The evaluation
program will be principally directed toward discovering the electrical
performance of the system, and the suitability f the system for direction-
finding purposes under various circumstances.  However, mechanical and
operational features of the system, insofar as they come within the
experience of the program, will receive attention and comment.  (Abstract
taken from "Purpose," written University of Illinois, technical report including
Abstract Text
miscellaneous government published material, English language, file no. RRL-





How Solar noise Calibrates RadarsTitle Text
Kuecken, J. A.Author Text
Electronics, vol. 32, no. 52, pp. 44-45; 25 December 1959.Source Text
Keyword Text
Describes a method of checking aerial bearing by an optical sighting of the
sun combined with the simultaneous measurement of solar noise.  (Written
for this publication by Southwest Research, trade journal, English






The Indeterminacy of Measurements Performed by Radar EquipmentTitle Text
Madden, R.Author Text
Trans. IRE, vol. ANE-6, no. 4, pp. 219-220; December 1959.Source Text
Keyword Text
A theoretical derivation of the indeterminacies of simultaneous position and
velocity measurements of a reflector when using reflected electromagnetic
waves is given.  It is shown that the product of the indeterminacies is given by
1/(8π/λsc where λs is the illuminating wavelength and c the speed of light.  It is
shown that the necessary consequence of nonsimultaneous measurements
is an uncertainty as to whether the measurements are common to the same
reflector.  If this uncertainty is to be overcome, the reflectors must be spaced
at a distance 1/2c∆T where ∆T is the time separation of the position and
velocity measurement.  (Author's abstract, formal literature, English






Theory of Radio Thermal Direction Finder with Conical ScanningTitle Text
Pavlov, Yu, V.Author Text
Radiotekhnika, vol. 14, no. 12, pp. 50-57; December 1959.Source Text
Keyword Text
Expressions for maximum and angular sensitivity of such modulation-type
direction finder; formula for equivalent temperature of antenna which is true for
thermal direction finder with any noise factor including quantum noise.
(Science or engineering abstract, trade journal, Russian language/abstract,






Corner-Driven Square-Loop AntennasTitle Text
Prasad, S.Author Text
Canad. J. Phys., vol. 37, pp. 1407-1417; December 1959.Source Text
Keyword Text
Theory for two identical square loop antennas driven in zeroth phase
sequence and second phase sequence; equations are solved individually by
method of iteration and first order formulas obtained for current distributions
and driving point impedances; for each phase sequence, sum of symmetrical
and antisymmetrical impedances gives self impedance and difference gives
mutual impedance.  (Science or engineering abstract, formal literature,







Receiving System Countermeasures, VLFTitle Text
Richrath, W., Martin, J., and Osinski, T.Author Text
A.R.F. Products, Inc., River Forest, Illinois, Interim Report No. 5, Contract No.
NObsr-77636, ASTIA No. AD-322 033; 7 December 1959.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Improved Airborne Direction FinderTitle Text
Stalder, J. J.Author Text
New York University College of Engineering, New York, Final Report, Contract
No. DA 36-039-sc-75074, ASTIA No. AD-229 914; 29 December 1959.
Source Text
Keyword Text
Efforts were made to evaluate the performance characteristics of airborne
direction finders employing modulation identification procedures at audio
frequency.  The loop antenna's drive signal was derived from identifying
modulation impressed upon the "desired" transmission.  Three circuits
employing audio coherent detection and limited range automatic phase
control loops were evaluated.  Two circuits employing audio band pass
filtering followed by envelope detection were also evaluated.  It was shown
that the non-coherent, as well as the coherent, audio identifying circuits were
capable of providing proper ADF performance in the absence of interference.
Both circuit types were capable of reducing the interference induced bearing
errors which would result with the conventional ADF circuits.  The non-
coherent circuits performed somewhat better than the coherent circuits,
although they were not generally capable of reducing interference errors to an
acceptable level.  It was concluded that envelope detection, employed prior to
derivation of identified loop drive signals, is not a satisfactory basis for
elimination of the major bearing errors due to interference.  (Author's abstract,
technical report including miscellaneous government published material,
English language/USA abstract, document not available, Final Report -














In the ordinary type of Watson-Watt direction finder, it is difficult to obtain the
required balance of gain and phase versus frequency in the pair of receivers.
In the new type, an oscillator is used which differs slightly in frequency from
that of the signal but has an amplitude greater than the signal amplitude.  The
outputs applied to the deflecting plates of the cro are the respective beats of
the oscillator output with the two signal components, so that the phase
difference is nearly zero.  The AFC and AGC of the receivers are also
operated by the oscillator output and accordingly the required gain balance
can be obtained.  Block diagrams show the arrangements used.  Typical
sense and bearing indications are illustrated that were obtained with
equipment  using a pair of superheterodyne receivers, without rf amplifiers, in
the frequency range 1.4 to 3.5 Mc/s, with a cross loop antenna 1.2 m in
diameter.  For a signal strength of 100 µV/m, the tolerance over the whole
reading range was ±0.5º and the minimum field strength required for
measurement was 2µV/m.  (Science or engineering abstract, formal literature,






Bearing Averaging Using Two or More Spinning Goniometer RDF
Systems
Title Text
Wymer, F. J.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Technical
Report No. 15 on Contracts Nonr 1834(02) and DA 36-039-sc-74898, ASTIA




By using two or more Adcock Antenna arrays, and averaging the indications
from each one, an "instantaneous" average bearing can be obtained.  The
equipment used in this investigation was designed to perform the algebraic
manipulations determining the bearing indication, and was used to show the
validity of the analysis.  It was tested in the laboratory using two channels to
represent two RDF systems.  The problem, then, was to develop equipment
which would average the bearing indications from two Adcock antenna arrays.
 The purpose was to show that this system could be used to reduce the
errors in bearing indications due to interfering components at the carrier
frequency.  The development of an optimum distribution of arrays was also
desired, and for this purpose, the effects of various parameters on the
averaged bearing indication was desirable.  (Author's abstract, technical
report including miscellaneous government published material, English
language/USA abstract, document not available, Experimental development






Bearing Averaging Using Two or More Spinning Goniometer RDF
Systems
Title Text
Wymer, Fred JohnAuthor Text
Technical Report from:  Illinois Univ Urbana Electrical Engineering Research
Lab., Report TR-15,  93 pages; December, 1959.
Source Text
direction finding, goniometers, radio waves, antennas,
errors, mathematical analysis,  reduction, NTISDODXD
Keyword Text





Special Purpose Analysis TechniquesTitle Text
Archbald, R., Hoffman, D., et al.Author Text
New York University, College of Engineering, Quarterly Report No. 1, Contract
No. DA 36-039-sc-84968, ASTIA No. AD-249 586; September 1960.
Source Text
Keyword Text
Feasibility studies are being conducted to determine optimum techniques for
analyzing, displaying, and/or identifying signals received by countermeasure
receivers.  The investigation is directed toward the design of equipment to
assist the operator in the analysis and/or identification of special signals.  The
development of an automatic direction finding system initiated under Contract
No. DA-36-039-sc-74990 is continued.  An analysis is presented of the errors
which may be attributed to an antenna used in the system.  A description is
given of an antenna currently being tested.  A study started under Contract
No. DA 36-039-sc-74883 for utilizing a small general purpose digital computer
in signal analysis is continued.  Also presented is a development of a
photographic recording technique for digital signal data, a discussion of
computer input data rate required and of computer operation in conjunction
with a crystal video receiver, a description of methods for filtering the signal
environment, a review of the detection of pulse signals in noise, and a
consideration of the effect of noise on the computer analysis program.
(Author's abstract, technical report including miscellaneous government







Ground Scatter by Ionospheric RadarTitle Text
Dieminger, W.Author Text
Avionics Research Papers, AGARD Avionics Panel Meeting, Copenhagen;
October 1958; New York, Pergamon Press, pp. 29-43; 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Radio Wave Propagation and the IonosphereTitle Text
Al'pert, Ya L.Author Text
English translation published in New York, Consultants Bureau Enterprises,
Inc., 1963, Russian original in Moscow, Acad. of Sciences Press, 1960.
Source Text
Keyword Text







Antenna Techniques and DevicesTitle Text
AnonymousAuthor Text
Air Force Cambridge Research Laboratories, Bedford, Massachusetts, Report
No. AFCRL TN 60-1173, ASTIA No. AD-252 539L; 1960.
Source Text
Keyword Text
A 21 page report including illustrations which includes information regarding
Direction Finding and antenna patterns.  (Written for this publication by
Southwest Research, technical report including miscellaneous government









Navy Aeronautical Electronic Equipment, NAVAER 16-1-519, Prepared by
National Bureau of Standards Department of Commerce for Bureau of
Aeronautics, Department of the Navy, 1960.
Source Text
Keyword Text
Standardization within United States industry has been obtained only through
full discussion and agreement by all interested parties.  In the field of military
electronic equipment, this has not been possible, partially because of
security.  The Industrial Planning Division of the Bureau of Aeronautics,
Department of the Navy, requested the National Bureau of Standards to
undertake a study and gather data to implement a program of circuit
standardization.  If standardization of electronic circuits can be achieved, even
in part, considerable economies will result.  These savings will include more
economical utilization of engineering manpower in the development,
production design and maintenance of equipment.  Additionally, economies
will accrue in equipment procurement and in spare parts distribution.
Equipment reliability should also improve, since well-tried circuits would be
used where possible.  Such a program will in no way limit or retard progress
because circuits of insufficient performance would not be used.  The  name
"preferred circuit" was chosen rather than "standard circuit" since a circuit
cannot become a "standard" until it is widely adopted.  Also "preferred" was
adopted because the connotation that has been widely established from the
several "preferred tube" lists is exactly the same as that meant here.  The
"preferred circuits" of this manual are not offered as being considerably
superior to available alternates or to other circuits that might be devised to
replace them.  Yet these preferred circuits represent, so to speak, a least-
common-denominator, in that a large percentage of applications can be
satisfactorily fulfilled by their employment.  These preferred circuits have been
derived on the basis of experimental measurements on a large number of
examples taken from both commercial and military equipments and represent
designs that are well stabilized.  In almost all cases, similar circuits have
been in use for at least 10 years with only very minor improvement.  The
"preferred circuits" of this manual are not offered as definitive solutions.  It is
hoped that engineers will use this compilation as a convenient summary of
the state of the art, and as a means of avoiding unnecessary diversification
and design effort.  This is a very loose form of standardization, but constitutes
a step in the right direction.  The preferred circuits may seem to be
needlessly complex for general application, particularly in regard to
Abstract Text
dependence upon negative supplies.  Although for individual circuits the
negative source might be eliminated, designers are universally employing
negative supplies, as may be seen from the examples given in the Notes.
(Abstract taken from "Introduction," technical report including miscellaneous






Radio Research 1959, The Report of the Radio Research Board and the
Report of the Director of Radio Research
Title Text
AnonymousAuthor Text
Department of Scientific and Industrial Research, London, 1960.Source Text
Keyword Text
Ionosphere and Radio Transmission:  . . . neither daytime nor night-time
records have so far shown the "nose" typical of pure F2-layer modes of
propagation near the MUF.  (This occurs when both high- and low-angle rays
are received; see the report for 1958.)  On the contrary, the signal usually
appears to fade out without sign of Pedersen rays as the MUF is reached.
This effect may be due to extreme tilts in the ionosphere.  For the
investigation of such tilts, aerial arrangements have  been made to enable the
elevation angles of ray projection at Ascension Island and of ray arrival at
Slough to be measured.  The results so far obtained are few, but some
indication of quite severe night-time tilts has been found.  A swept-frequency
back-scatter sounding equipment has also been installed at Ascension
Island; it is operated simultaneously with the same frequency sweep as that
used for the transmission to Slough so that the extent of each illuminated
zone along the Ascension Island-Slough path is known.  From these back-
scatter records, and from others made at Slouth, it should be possible to
deduce the modes  of propagation accurately despite the scarcity of
ionosonde data along the path.  Apparatus is also available to determine the
transit-time of each ray reaching Slough, and this should help in the
estimation of the delay distortion of the signal throughout the usable
frequency band.  The Equatorial Sunset Effect:  Mention was made in the
report for 1958 of field strength records obtained in measurements at Slough
on transmissions at a frequency of 23•741 Mc/s from a station in Nairobi 6800
km away.  A further analysis of these records has shown that the time of
onset of the severe circuit degradation, its duration, and the characteristics of
the degraded signal, are all consistent with the cause being the break-up of
the tropical-Es layer at or near sunset.  Theoretical considerations suggest
that the daytime modes of propagation should consist mainly of hops via the
tropical-Es layer followed by F2 layer hops towards the receiving end of the
path at Slough.  Examination of records from innocents near the magnetic
equator--above which this Es layer is situated--shows that the layer appears
to break up into clouds near to the time of sunset on the layer.  The
degradation of the signal is thought to follow from this; and a characteristic
"fluttering" of the signal during the period of degradation is probably caused by
scattering from the clouds.  Some evidence of a correlation between onset
Abstract Text
times of degradation and lunar phase has also been found.  Lateral Deviation
of Signals Transmitted from Japan:  Reference has been made in the reports
for several years recently to the lateral deviation of HF signals received over
long distances.  Amongst the signals investigated were some from Japanese
transmitters, and since it was felt that it would be of particular interest to
make observations in the winter, when frequent large deviations might be
expected, further experiments were carried out in January 1959, in co-
operation with the Post Office Engineering Department and the Kokusai
Denshin Denwa Co. of Tokyo.  Bearing measurements were made at Slough
on signals from stations JAR6, Osaka, on 18•355 Mc/s directed towards
Bombay and on JAO8, Tokyo, on 18•460 Mc/s directed towards London.
Report of the Director 1959:  These measurements indicated that great-circle
propagation (bearing about 35 degrees E of N) existed from about 0700
G.M.T. until about 1200 G.M.T. when the F2-layer density at the Japanese
end of the path became inadequate to maintain transmission.  Signals were
subsequently received at reduced intensity from bearing of 50 degrees-70
degrees until about 1530 G.M.T. when the bearing changed to about 100
degrees with further weakening, and continued at that bearing for about 30
minutes before fading out occurred.  During the whole of the period of
southerly deviation, the signals directed towards Bombay were the stronger.
After the cessation of great-circle propagation near noon there is still enough
F2-layer ionization present to permit southerly propagation of these waves
from Japan and the 50 degrees-70 degrees bearings may be explained as the
result of ground scattering at the focusing region at the edge of the skip zone
for one-hop F2-layer propagation.  This scattered signal ultimately fails due to
electron limitation in the F2-layer at the European end of the path and is
succeeded by the weaker signals scattered from the ground at the two-hop
focusing region.  On most nights of the tests, booth signals became
receivable at good strength within a few minutes of 2200 G.M.T., the fading
then being rapid and shallow and indicative of a scattering mechanism of
propagation.  Bearings on the return of the signal were about 340 degrees
falling later to 15 degrees-20 degrees in which region they remained until
great-circle transmission was resumed at about 0700 G.M.T.  It is likely that
propagation during this period was by auroral reflection.  Use of Back-Scatter
Sounding in Aeronautical HF Communication Services:  Preliminary
investigations of the value of the back-scatter technique for facilitating the
selection of the best working frequency for particular aeronautical HF
communication circuits were described in the report for 1958.  Back-scatter
sounding equipment installed at the civil aviation radio station of the Ministry
of Aviation at Birdlip, Gloucestershire, was used in March 1959, in
conjunction  with Britannia aircraft of British Overseas Airways Corporation, to
assess the usefulness of the technique for optimum frequency selection for
communication with aircraft on the North Atlantic route.  In those tests, back-
scatter soundings were made at Birdlip on a number of frequencies, and the
maximum frequency suitable for communication with the aircraft at its
particular range found.  Transmissions from the aircraft on two allocated
frequencies nearest to this maximum were recorded to determine signal-to-
noise ratio.  The main outcome of these tests was that higher frequencies
than those usually employed by aircraft could be utilized and these
frequencies gave, in general, higher signal strengths, less atmospheric  noise
and less traffic congestion than the lower frequencies.  Should the results of
further tests, which are to be made, also prove satisfactory, it is likely that
regular operation of the back-scatter sounder will be arranged to provide
routine short-term forecasts of optimum frequencies for communication with
aircraft in various longitude zones.  (Abstract written for  purposes of this






Signal-Cancellation Techniques for Capturing the Weaker of Two Co-
Channel FM Signals
Title Text
Baghdady, E. J.Author Text
pp. 183+, Reprinted from Electromagnetic Wave Propagation, published by
Academic Press, New York, 1960.
Source Text
Keyword Text
A conventional FM receiver captures the stronger of two co-channel FM
signals and suppresses irretrievably the weaker signal.  But this is only a
limitation of conventional FM demodulators.  In this paper, two general,
laboratory-tested, signal-cancellation techniques--dynamic trapping and
feedforward---are described to show how the message carried by the weaker
of two co-channel FM signals can be reproduced with negligible distortion
even when its amplitude is much smaller than that of the stronger signal.  The
application of these methods to the realization of a two-carrier, single-
channel, "amplitude-discrimination" FM multiplex system is also discussed.







Some Effects of the Ionosphere on Signals from Earth SatellitesTitle Text
Bain, W. C., and Golton, E.Author Text




Not available.  (Written for this publication by Southwest Research, book,






Simulation Tests on an Interference Rejection Antenna SystemTitle Text
Ball, C. O., and White, W. D.Author Text
IRE Internat. Convention Record, vol. 8, Part 8, pp. 3-9; 1960.Source Text
Keyword Text
The system considered consists of three identical receptor elements suitably
arrayed in space.  The element outputs are so phased that signals arriving
from a desired direction are all in phase at the input to the computing
equipment.  An interfering signal will generally arrive from a different direction.
Thus, it will perturb the desired signal components at the computer input with
equal magnitude deviations but different relative phases.  The perturbed
signals, considered as complex quantities, lie on the circumference of a circle
and the center of the circle corresponds to the desired signal.  The computer
utilizes this fact to recover the desired signal by estimating the position of the
center of this circle.  Receiver noise further perturbs the inputs so that an
averaging procedure is desirable in obtaining the required phases.  This is
possible since the relative phases of the interference source change only as
rapidly as the spatial motion of the interference source itself.  This
computational procedure was simulated on a digital computer, taking account
of the effects of receiver noise.  The results indicate that, for an interference
source sufficiently removed from the direction of the desired source, the
residual interference can be reduced to the point where it is masked by the
receiver noise.  This is true for interference signals as much as 40 dB above
noise level.  The extension of the technique to include rejection of several
interference sources simultaneously is possible in principle, but the
equipment complexity required rises very fast as the number of signals to be
cancelled is increased.  (Science or engineering abstract, formal literature,






Tables of Ordinary and Extraordinary Refractive Indices, Group-
Refractive Indices, and h'o,x(f)-Curves for Standard Ionospheric Layer Models
Title Text
Becker, W.Author Text











Preliminary Radar Performance Data on Passive Rocket-Borne  Wind
Sensors
Title Text
Beyers, Norman J.Author Text
Technical Report from:  Army Electronics Research and Development Activity
White Sands, Missile Range N Mex.,  4 pages, 1960.
Source Text
sounding rockets, sensors, wind, radar targets,
deployment,  radar tracking, descent trajectories,
direction finding,  airspeed, measurement, parachutes,
altitude, reflectivity,  sensitivity, foils, signals,
correlation techniques,  meteorological balloons, loki,
passive wind sensors, chaff
Keyword Text
Rocket vehicles are being used to expel passive wind sensors  in the altitude
range of 100,000 to 300,000 feet.  The sensors  are tracked with S-band and
X-band radars to determine wind  direction and velocity.  Both chaff and
metalized parachutes  serve as wind sensors and AGC voltage recordings
made on both  X-band and S-band radars during tracking periods are
presented. The recordings are calibrated in decibels above the  radar
minimum discernible signal and plotted vs slant range.  A short discussion of






The Distribution of the Fade Lengths of a Randomly Fading Radio SignalTitle Text
Bowhills, S. A.Author Text




Not available.  (Written for this publication by Southwest Research, book,







Antenna Tolerance TheoryTitle Text
Bracewell, R. N.Author Text




Not available.  (Written for this publication by Southwest Research, book,






Coherent Enhancer for Pulse Radar ApplicationsTitle Text
Brookner, E., and Flink, J.Author Text
IRE Int. Conv. Record, vol. 8, pt. 8, pp. 240-253; 1960.Source Text
Keyword Text
A practical means is presented whereby range extension, velocity
information, increased accuracy, clutter rejection, and increased
invulnerability to jamming are obtained.  This is done by techniques which are
compatible with existing radars.  The methods are applicable to continuous-
scanning, step-scan and tracking radars.  The improved characteristics are
obtained without increased power.  The improvement involves the
implementation of a practical matched filter system.  The implementation of
the exact ideal matched filter for pulsed radars requires a large number of
delay lines which makes it costly and impractical.  This problem is
circumvented by using an approximate matched filter.  It consists of a single
delay line in a closed-loop system.  The data processing is performed at
intermediate frequencies.  The problem of preventing the center frequency of
the matched filter from sliding relative to the signal frequency to be detected
is solved by providing a calibrating signal.  To accommodate the whole band
of Doppler frequencies, a bank of filters covering the whole spectrum of
possible signal frequencies is multiplexed within a single delay-line loop.
Although the filter is only approximate, its results are nearly optimum.  The
signal-to-noise enhancement for the approximate filter is only 1.2 dB below
that of the ideal matched filter.  Some consideration is also given to a two-
delay-line matched filter.  For a two-delay-line system the enhancement is
only 0.7 dB below that of the exact matched filter.  (Science or engineering







Current and Potential Distribution on a Circular Loop AntennaTitle Text
Brundell, P. O.Author Text
K. Tekn. Hoegsk. Handl., vol. 154; 1960.Source Text
Keyword Text
The current and potential distribution on a circular loop antenna is
investigated.  Following Hallen's Theory, special reference is made to their
travelling-wave character.  (Written for this publication by Southwest
Research, formal literature, language unknown, Netherlands abstract,










Arch. Elek trotech., vol. 45, no. 1, pp. 27-48; 1960.Source Text
Keyword Text
Continuing his previous work, Ann. Phys., (Leipzig), Folge 2, vol. 6, 185-210
(1948), the author obtains formulae for the field due to a hypothetical
magnetic current ring, with various boundary conditions, to assist in
calculating the radiation field from certain types of aerial.  (Science or







Wave Propagation in a Random MediumTitle Text
Chernov, L. A.Author Text




Not available.  (Written for this publication by Southwest Research, book,







Electromagnetic Wave PropagationTitle Text
Desirant, M., and Michiels, J. L.Author Text
Proceedings of an International Conference, Postal and Telecommunications




Not available.  (Written for this publication by Southwest Research, formal







Artificial Aerials for Measurements on Metre Wavelength ReceiversTitle Text
Egidi, C.Author Text
Tech. Mitt. P.T.T., vol. 38, no. 3, pp. 66-101; 1960.Source Text
Keyword Text
To meet various possible schemes of connections, formulae are developed
and numerical tables provided to enable the component values of artificial
aerials to be calculated.  These aerials are intended to apply to one or more
standard signal generators and test receivers so as to ensure correct
impedance matching for each system of connection.  The particular cases
considered are of a signal generator with unbalanced output-impedance
connected to a receiver with unbalanced input-impedance and that of a
balanced output-impedance signal-generator to an unbalanced receiver input
impedance.  A further development is the case of two signal generators with
unbalance output connected to either a balanced or an unbalanced receiver-
input.  Two variables are considered in the first case, that when the output
impedances of the signal generators are equal and that when they are not.
Solutions are given for the latter case using combinations of artificial aerials.
Finally the general case of multiple artificial aerials for two or more generators
is dealt with and general formulae are developed.  Tables giving resistance
values for all cases of practical interest were calculated and correspond to
normalized values of signal-generator and receiver output- and input-
impedances respectively.  (Science or engineering abstract, formal literature,







Phasemeter for 0.1 to 6 Mc/sTitle Text
Hajos, Z.Author Text
Slaboproudy Obzor, vol. 21, no. 3, pp. 140-144; 1960.Source Text
Keyword Text
The instrument consists of a display unit, measuring unit and electronic
switch.  The two voltages E (ψ1) and E (ψ2) are applied to the electronic switch
which operates at 50 c/s and alternately passes one input signal during each
half cycle.  The signal from the switch is mixed with a local frequency, and a
waveform having the frequency of 40 kc/s is obtained.  This is amplified,
limited and then converted into narrow pulses which are applied to the control
grid of the display CRT.  The input signal frequency, after mixing, is also
applied to the deflection plates of the display tube.  A circular time-base is
formed in this way.  The pulses applied to the grid modulate the brightness of
the time base.  The phase difference can therefore be read directly from the
time base by measuring the angular distance between the bright spots on the
time base.  The instrument can measure angles up to 360º, its error at
frequencies up to 6 Mc/s being less than ±1º.  A detailed diagram of the
instrument is given.  (Science or engineering abstract, formal literature,






Radio Aids to Civil AviationTitle Text
Hansford, R. F., (Editor)Author Text
Radio Aids to Civil Aviation, London, Heywood and Company, Ltd.; 1960.Source Text
Keyword Text
References to articles and papers presented during 1956 and 1957; many
authors.  (Written for this publication by Southwest Research, book, English
language/abstract, document not available, Miscellaneous papers pertaining






Use of Tetrachoric Cross-Correlation in Hypotheses Concerning Auto-
Correlated Fading Signals
Title Text
Huttly, N. A.Author Text




Not available.  (Written for this publication by Southwest Research, book,






Design Techniques for a Light Weight High Power Spiral AntennaTitle Text
Jones, J. P., Taylor, P. E., and Morrow, C. W.Author Text
IRE WESCON Convention Record, vol. 4, pt 1, pp. 107-22; 1960.Source Text
Keyword Text
The operation of a spiral aerial is described in terms of the current band
theory.  A form of two-start Archimedian spiral wound from copper tube was
embedded in various dielectric materials.  The best power handling capacity
was achieved for a combination of glass-loaded teflon near the feed point with
a foamed dielectric for the outer parts.  Information is given about the
matching devices, cavities and radomes used together with the achieved
radiation patterns and VSWR plots.  A bibliography of papers published on
spiral aerials in U.S. is included.  (Science or engineering abstract, formal







A Low Sidelobe Interferometer AntennaTitle Text
Kuecken, J. A., and Pfizenmayer, H. L.Author Text
IRE WESCON Convention Record, vol. 4, pt. 1, pp. 95-106.Source Text
Keyword Text
An investigation into a series of interferometer aperture distributions is
presented.  Calculated and measured patterns for small 8-element and large
36- and 60-element arrays are shown with the effects of distribution shape
discussed.  Some distributions capable of producing interferometer patterns
with sidelobes below -20 dB are described.  (Science or engineering abstract,







New Radio Direction Finder for Air NavigationTitle Text
Lingk, W.Author Text
Soldat und Technik , no. 3, pp. 126-129, 1960.Source Text
Keyword Text
This paper describes the fundamental principles and working knowledge of
doppler direction finding.  (Abstract written for purposes of this publication by







Determination of the Optimum Antenna Pattern for a Signal Burst
Communication System
Title Text
Lux, P. A., Swarm, H. M., and McNelis, D. D.Author Text
IRE WESCON Convention Record, vol. 4, pt. 7, pp. 17-26; 1960.Source Text
Keyword Text
Deals with finding the optimum directivity pattern of an aerial which is used as
part of a communication system.  Due to irregularities in the atmosphere,
ionosphere, or meteor trails, a signal does not arrive at the receiving aerial
from one direction only.  Therefore the highest possible gain aerial with its
narrow beamwidth is not always optimum for point-to-point communications.
It is found that the optimum directivity pattern is determined by the probability
distribution of the angle of arriving signal, the attenuation of the signal by the
propagating medium, and the receiving criteria.  Only single-path propagation
is assumed at any instant.  The results are most readily adaptable to a
meteor-burst communication system, but extensions to other single-path
propagation systems should not be too difficult.  (Science or engineering







Statistical Analysis Equipment for Propagation ResearchTitle Text
Macdonald, F. C., and Shapiro, A.Author Text




Not available.  (Written for this publication by Southwest Research, book,






Development and Use of Short Wave Radio Transmitters to Trace Animal
Movements
Title Text
Marshall, W. H.Author Text
Progr. Rept. to Natl. Sci. Foundation, University of Minnesota; 1960.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, verbally
presented paper, otherwise unpublished, English language/USA abstract,






Model Experiments on Electromagnetic Reflected Beam Direction
Finding (Radar) Using Ultrasonic Waves (Sonar)
Title Text
Meyer, E., and Schnupp, P.Author Text
Acustica, vol. 10, no. 1, 1-13; 1960.Source Text
Keyword Text
The following results were obtained from model experiments for radar
camouflage using ultrasonic waves (sonar) of 2.5 mm wavelength.  The radar
screen picture is essentially composed of signals reflected optically from
plane surfaces and of scatter signals from edges.  The level of the scatter
signals from edges was at least 30 dB below that of an optical reflection.  The
scattered wave from an edge is only slightly changed when the adjoining
surface is covered with absorbers.  In order to lower the level of scatter
signals from edges by about 10 to 20 dB down to the noise level it is sufficient
to tooth the edges over a distance equal to several wavelengths.  Screen
pictures of model villages are given.  Measurements of the back scattering of
spheres, cylinders and circular disks of various cross-sectional areas were
used for calibrating the apparatus.  (Science or engineering abstract, trade







An Introduction to Statistical TheoryTitle Text
Middleton, D.Author Text




Not available.  (Written for this publication by Southwest Research, book,






An Electronically Scanned Circular Antenna ArrayTitle Text
Neff, H. P., and Tillman, J. D.Author Text
IRE Internat. Convention Record, vol. 8, pt. 1, pp. 41-47; 1960.Source Text
Keyword Text
A circular array is described which has the following characteristics:  (1) any
azimuthal pattern can be obtained which can be represented by a truncated
Fourier series; (2) the main beam can be pointed to any azimuth angle; (3)
the phase of the current in each element and the terminal impedance of each
element does not depend on the direction of pointing.  These characteristics
make it possible to connect amplifiers to each element and to control the
direction of pointing by varying only the magnitude of the amplifier output.  The
design of an array of this type and of the required amplifiers is described, and
experimental confirmation is presented.  (Science or engineering abstract,







An Investigation of the Backscatter of High Frequency Radio Waves from
Land, Sea Water, and Ice
Title Text
Nielson, D. G., Hagn, L., et alAuthor Text











Dynamic Properties of Automatic Pulse Range-Finders with Two
Integrators
Title Text
Nikitin, Ye P., and Saibel, A. G.Author Text
Radio Engineering, vol. 15, no. 3, pp. 33-41; 1960.Source Text
Keyword Text
Formulas and graphs for determination of stability and transient behavior of
automatic range tracking systems used in radar and radio navigation;
calculation of systematic dynamic errors.  (Science or engineering abstract,







Effects of Ultrahigh Temperature on Magnetic Properties of Core
Materials
Title Text
Pasnak, M., and Lundsten, R.Author Text
Trans. Amer. Inst. Elect. Engrs. I, vol. 78, pp. 1033-1039; 1960.  See also
Commun. and Electronics, no. 46; January 1960.
Source Text
Keyword Text
An experimental study was made of the effects of temperature on the
magnetic properties of the following ferromagnetic alloys:  Orthonol, 4-79 Mo
Permalloy, AEM 4750, L and Z Silectron, Transformer A, Audio Transformer
A, 11.7 Alfenol, 15.5 Alfenol, 3 Mo Thermenol, 7-70 Perminvar, and
Supermendur.  Measurements were made of the d.c. and 60 c/s magnetic
properties in the temperature range of 24-800ºC.  The materials were also
evaluated after several temperature cycles between 24-500ºC.  The results
indicate that, in general, high temperature decreased the maximum induction
and the residual induction from their 24ºC values.  For all materials tested,
with the exception of Supermendur and 11.7 Alfenol, the coercive force
decreased with increase in temperature.  The maximum permeability
increased with increasing temperature until the Curie temperature was
approached, then it started to decrease.  The initial permeability also
increased with increasing temperature, but unlike the maximum permeability,
it generally started to decrease at a greater rate and at a lower temperature.
Grain-oriented materials were more affected by temperature cycling than were
unoriented materials.  The effects of temperature cycling on the magnetic
properties generally appeared as an increase in the coercive force, a
decrease in the maximum permeability, a decrease in the squareness ratio.
(Science or engineering abstract, formal literature, English language/USA






New Approach to Antenna Beam-Shaping 'Coke-Bottle' AntennaTitle Text
Phillips, C. C.Author Text
IRE WESCON Convention Record, vol. 4, part 1, pp. 74-82; 1960.Source Text
Keyword Text
Method of vertical plane-beam-shaping from Wullenweber 3-dimensional array
is presented; method consists of expanding desired pattern in Fourier series
expansion and relating parameters in expansion to parameters in
Wullenweber array.  (Science or engineering abstract, formal literature,







An Automatic Method for Finding the Greatest or Least Value of a
Function
Title Text
Rosenbrock, H. H.Author Text
Computer J., vol. 3, p. 175, 1960.Source Text
Keyword Text







Application of Frequency Scan to Circular ArraysTitle Text
Shelton, P.Author Text
IRE WESCON Convention Record, vol. 4, part 1, pp. 83-94; 1960.Source Text
Keyword Text
The problem of obtaining focusing from a circular array together with 360
degree scanning by frequency variation is considered.  It is shown that
uniform variation of the line length between elements of a tapped serpentine
transmission line allows good focusing from a circular array.  The radiating
aperture is limited to the appropriate sector of the circle by using filters in the
coupling junctions between the serpentine line and the radiating elements.
The relation between bandwidth and transmission-line folding factor is
determined, and limitations imposed by element coupling, element spacing,
and overlapping apertures at the band edges are found.  Accuracy of focus is
determined as a fourth-power function of aperture size relative to diameter.
Aperture amplitude distribution is related to the filter characteristics and
efficiency of coupling.  The design of directional filters for partial coupling is
described, and the effect of the transfer phase characteristic is calculated.
Performance is estimated for a sample design covering the frequency range 2
to 4 Gc/s with a six-foot-diameter array of 100 elements.  (Science or
engineering abstract, formal literature, English language/USA abstract,






The Variation of the Rate of Fading with FrequencyTitle Text
Singh, B. N., and Simha, O. P.Author Text
J. Atmos. Terrest. Phys., vol. 19, pp. 141-143; 1960.Source Text
Keyword Text
As early as 1932, Appleton had observed that the intensity fluctuations of the
down coming radio waves exhibit a kind of periodicity which is roughly
proportional to their frequency.  He also found that if T is the period of the
fluctuations and λ the wave-length, T/λ increases monotonically with distance.
 During later years a number of workers (Pawsey, 1935; Harwood, 1951;
Bowhill, 1953; King, 1958) have determined the periodicity of fluctuations, i.e.,
the fading speed for a wide range of frequencies with different angles of
incidence.  King (1958) has shown that if the night-time rate of fading is
plotted against the frequency of radio signal multiplied by the cosine of the
angel of incidence then the points are found to be scattered about a straight
line represented by the equation:
fading speed = 0.30 X f cos I max./hr
where f is the frequency in kc/s, and I is the angel of incidence on the
ionosphere.  The frequencies considered by King were up to 2000 kc/s and
only two of them were for reflections from the F-region.  The present authors
have determined in their laboratory the night-time fading speed of radio signals
transmitted from AIR, Delhi, in the frequency region 9605-17, 783 kc/s.  The
values are given and are the mean of a large number of observations taken
between 2300 and 0215 hours IST during different parts of the year.  All the
observations were for reflections from the F2-region.  In calculating the values
of cos I the height of the F2-region was assumed to be 300 km which was the
mean of the values recorded over Calcutta and Delhi during the periods of
observation, and the curvature of the earth was allowed for.  The value of cos I
thus calculated was 0. 598.  (Author's abstract, formal literature, English
language/abstract,






Peculiarities of the Ionosphere in the Far EastTitle Text
Smith, E. K. and Finney, J. W.Author Text
J. Geophys. Research 65, vol. 885, 1960.Source Text
Keyword Text
This paper reports on IGY observations of Es and F-region scatter.  (Abstract
written for purposes of this publication by Southwest Research, formal






Peculiarities of the Ionosphere in the Far East; Sporadic E and F Region
Scatter
Title Text
Smith, E. K. and Finney, J. W.Author Text
Some Ionospheric Results Obtained During IGY, Ed. W. J. G. Beynoa, P.
182, Elsevier Publishing Co., Princeton, J.J., 1960.  Also presented at Proc.
URSI-AGI Symposium, Brussels, Belgium, 1959.
Source Text
Keyword Text
(Abstract not available, formal literature, presentation and publication, English






The Reduction of Wave Interference Bearing Errors by the Use of Large-
Base Systems
Title Text
Steiner, F., and Stittgen, H.Author Text
National Research Council of Canada, Technical Translation No. 901; 1960.
From NTZ, vol. 11, no. 8, pp. 417-423; 1958.
Source Text
Keyword Text
The phase conditions in the field of a plane, vertically and linearly polarized
electromagnetic wave horizontally incident are characterized by the fact that
the lines of equal phase in any given horizontal plane are straight lines
perpendicular to the direction of propagation.  This is the basis of direction
finding both in the Adcock and the Doppler instruments.  In the former, the
voltage difference between two dipoles is the criterion of the bearing.  It
vanishes when both dipoles lie on the same line of constant phase, and the
normal of the line joining the two dipoles then points in (or away from) the
direction of incidence.  In the Doppler direction finder a virtual motion of a
dipole along a circular path is produced by scanning many dipoles arranged in
a circle.  In this manner a frequency modulation (variable Doppler
displacement of the frequency) arises which, as will be shown below,
depends on the direction and gives the bearing information.  If an additional,
coherent, weaker wave is produced by reflection, then the phase field is
altered in such a way that the lines of equal phase oscillate periodically about
the straight lines which form the lines of equal phase in the field of the
undisturbed main wave.  The bearing errors occurring as a result of this
deformation of the lines of equal phase become smaller (as will be
immediately clear) as the dimensions of the antenna system are increased,
and the possibility is thereby gained of eliminating the oscillations of the lines
of constant phase in the disturbed field.  The conditions in both direction-
finding systems will be investigated in what follows, therefore, from the
reception point of view.  The results, however, can be transferred to
transmission-conditions.  (Author's abstract, technical report including
miscellaneous government published material, English language/German






Electric Field Intensity of a Sleeve Antenna with a Large Radius SleeveTitle Text
Strong, James P. IIIAuthor Text
Master's Thesis, University of Maryland, 1960.Source Text
Keyword Text
Calculation of the electric field intensity patterns of an antenna requires first a
knowledge of the current distribution over the antenna.  In the study of the
sleeve antenna the current distribution was found through the use of a loop
probe which detected the magnetic intensity close to the surface of the
antenna.  The field intensity was then calculated taking into account the large
radius of the sleeve.  To determine the accuracy of the calculations, the field
intensity was measured on a pattern range where dipole models of the
antennas were employed and free space patterns were taken.  A comparison
of the measured patterns with the calculated ones showed close correlation
between them.  Accuracy of the measuring techniques was determined by
comparing current distribution plots and field strength patterns measured from
standard antennas with those calculated for these antennas.  (Author's






Bearing from Polaris (Developed for IBM-650 M.D.D.P.M.) <NOTE>
Electronic computer program
Title Text
Widmer, J. H.Author Text
Technical Report from:  Baker (Michael, Jr.), Inc., Rochester, Pa., Report
BPR-Program SU-3, 34 pages, 1960.
Source Text
astronomical geodesics, programming (computers),
celestial  navigation, programming (computers),
direction finding,  position finding, celestial
mechanics, stars, data processing  systems, flow
charting
Keyword Text
The program was developed to compute the true bearing of a  line using
observations of Polaris taken at any time. Three  direct and three reverse
observations are used for input  although provision is also made for using the
mean angle and  mean time as an alternative procedure. Ephemeris tables for
 Greenwich Hour Angle of Polaris, Latitude Correction and Polar  Distance of






Mean Electron Density Variations of the Quiet IonosphereTitle Text
Wright, J. W., Wescott, L., Brown, D. J., and Fine, L. A. (1960-1963)Author Text
NBS Technical Note No. 40, issues 1-13, 1959-60.Source Text
Keyword Text







Antenna Group OA-716 (XE-1)/GLTitle Text
Abel, F., and Liepmann, W. H.Author Text
Alford, Andrew, Consulting Engineers, Boston, Massachusetts, Final
Technical Report on Contract DA 36-039-sc-64491, ASTIA No. AD-236 104.
See also Department of Commerce PB148545; January 1960.
Source Text
Keyword Text
The Antenna Group OA-716 (XE-1)/GL is a passive, high-gain, transportable,
search antenna system used with a receiving set to detect the presence of
electromagnetic signals throughout the frequency range of 12,000
megacycles to 18,000 megacycles.  A broadly directional antenna, 10-15º
horizontal beam width, is used for searching.  A highly directional antenna, 1-
1.5º horizontal beam width, is used for direction finding.  The vertical beam
width of both antennas is 10-15º.  Both antennas are circularly polarized.
Position or velocity servos are used to rotate the antennas.  The azimuth
orientation of the antennas is indicated on direction indicator dials, and the
intercepted signal may be fed to a receiving set.  A broadband waveguide
rotary joint was developed for use in this antenna system.  (Author's abstract,
technical report including miscellaneous government published material,







The Calculation of Noise in Radio ReceiversTitle Text
Ainbinder, I. M.Author Text
Radiotekhnika, vol. 15, no. 1, pp. 48-59; January 1960.Source Text
Keyword Text
It is shown how to calculate the noise performance of a complete
communication system starting with the contributions made by cosmic noise,
circuit noise and valve noise at the appropriate stages.  (Science or











Elektronik , vol. 9, no. 1, p. 20; January 1960.Source Text
Keyword Text
The method considered is the phase ellipse (Lissajous figure) method.  The
phase errors produced by X- and Y- amplifiers of differing frequency
characteristics are discussed, and a simple RC-network for connection in the
input circuit of one amplifier for correcting the errors is described.  (Science or







Miniature Radio Direction Finder Developed by TelefunkenTitle Text
AnonymousAuthor Text
German Sci. Bull. no. 46, p. 37, January 1960.Source Text
Keyword Text
A pocket-size miniature radio direction finder, designed to meet the
requirements of modern radio control, with a wide frequency range and an
accuracy greater than ±1 percent, has been developed by the firm of
Telefunken.  The receiver part of the set is mainly transistorized and therefore
requires very little current.  The set has a built-in ferrite directional antenna
and can also be connected to a directional antenna of a greater area and of
increased sensitivity when very high accuracy is required.  Current is supplied
by three miniature cylindrical accumulators with a capacity for about nine
hours of operation.  These accumulators are recharged by a small charging
device.  A set of ten interchangeable coils is used to cover the total frequency
range.  Miniature headphones are used to pick up the signals.  (Abstract







Countermeasures Direction-Finding AntennaTitle Text
AnonymousAuthor Text
General Electronic Labs, Cambridge, Massachusetts, Interim Report No. 5,
Contract NObsr 72753, ASTIA No. AD-322 913; 31 January 1960.
Source Text
Keyword Text
Investigations were continued on the development of a broadband direction-
finding antenna which is capable of receiving both horizontally and vertically
polarized signals in the 300-1100 mc frequency range.  An experimental
model antenna is described and the results of tests are given.  This
experimental model was accepted.  An evaluation of proposed changes in the
antenna to make it suitable for service use was initiated.  A decision was
made to enclose the rotating structure within a radome.  Other changes were
adopted to improve performance, reliability, and maintainability.  The service
test model is described and preliminary test results are discussed.  (Author's
abstract, technical report including miscellaneous government published














This addition to the Instruction Book for Wullenweber Phase III Direction
Finder explains the installation, operation and modification of the equipment
specified in Amendment No. 26 of BuShips Contract NObsr-49280.  This
equipment includes: (a) two sets of multi-lobe antenna system couplers with
associated cables to make possible configuration of antenna array to form
equi-spaced lobes giving 10-dB gain to all azimuths.  (b) goniometer drive
motor and mounting plate for 280-290 rpm operation to replace present drive
motor.    one modified indicator and indicator control system for 280-290 rpm
operation, utilizing improved synchronizing system with 400-cycle
components.  Also, one modification kit for presently operating indicator and
indicator control chassis.  (d) manual control to remotely rotate goniometer
from operator position, with visual indication of goniometer orientation at
operator's position.  Applicable assembly drawings, schematics, voltage-
resistance charts, and spare parts list are included.  (Author's abstract,






Direction Indicator Errors in Rotating Radio VHF BeaconsTitle Text
Baerner, K.Author Text
Zeit fuer Flugwissenschaften, vol. 8, no. 1, pp. 8-17; January 1960.Source Text
Keyword Text
Reflecting objects in vicinity of ground installation are considered source of
errors as these objects act as secondary radiators distorting primary
information on azimuth given by beacon; component of total error, referred to
as site error, is explained; conclusions are applied to errors of VHF rotating
beacon at Hamburg, caused by two hangars of Deutsche Lufthansa on
airport.  (Science or engineering abstract, trade journal, German






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Sydnor, R. L.Author Text
Electrical Engineering Research Lab., University of Illinois, Urbana, Quarterly
Progress Report No. 2, Contract No. DA 36-039-sc-84525, ASTIA No. AD-233
755; 31 January 1960.
Source Text
Keyword Text
Studies and investigations were continued leading to the design of a radio
direction finding system for the MF-HF-VHF range.  Present efforts concern
the continuation of the study phase of several proposed radio direction finding
systems.  The RDF system capable of meeting the requirements will probably
be of the intermediate or wide aperture type.  A proposed sum-and-difference
interferometer technique was shown to be practical in the operational sense.
Quasi-Doppler systems are pertinent and a possible procedure for an
elevation angle of arrival measuring system was stated.  The elevation angle
data are needed for (1) ray retracing, (2) estimation of the contribution to the
variance of the indicated bearing due to lateral deviation effects, (3)
interferometer calibration, and (4) correlation studies.  Some results of study
of the use of simple arrays of frequency independent antennas for direction
finding at VHF are given.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






The Theory of the General Adcock Direction-FinderTitle Text
Baur, K.Author Text




The theory of the stationary Adcock direction-finder is presented in a manner
sufficiently general to cover all cases likely to be encountered in practice.
This generalization is made possible by taking account of the mutual coupling
inside the system and by the arbitrariness of the radiation properties of the
individual aerial elements.  The limiting condition is imposed by the orientation
of the elements in space and their uniformity making the system
geometrically and electrically periodic over 360º in azimuth.  The calculations
presuppose the knowledge of the gain function for the existing polarization
characteristics and the corresponding phase center.  (IRE or IEEE abstract,










Electronic Technol., vol. 37, no. 1, pp. 36-40; January 1960.Source Text
Keyword Text
Simple resistance-capacitance circuits enable the positive rectified fading
signals, obtained at the outputs of two conventional radio receivers, to be
made to fluctuate about zero.  The instantaneous sum and the instantaneous
difference of the fluctuations are then separately squared, smoothed, and
displayed continuously on pen recordings.  The correlation coefficient R can
then be estimated quickly from these recordings.  Circuit details are given,
together with tests indicating that errors in R exceeding ±0.1 should not
occur.  (Science or engineering abstract, trade journal, English






A Single-Wire Travelling-Wave Aerial for Medium-Wave ReceptionTitle Text
Belousov, S. P., and Yampol'skii, V. G.Author Text
Radiotekhnika, vol. 15, no. 1, pp. 16-25; January 1960.Source Text
Keyword Text
Examines the design criteria of a single-wire travelling wave aerial (Beverage
aerial) and of several of its variants.  The maximum gain is dependent on the
optimum length of the aerial which varies with the nature of the soil and with
the probable angle of tilt of the incoming wave.  An approximate expression is
obtained for the optimum length of the aerial for arbitrary values of the
attenuation coefficient.  (Science or engineering abstract, trade journal,






A Theorem Regarding the Commutation of Antenna RotationsTitle Text
Bolgiano, L. P.Author Text
IRE Trans., vol. AP-8, no. 1, pp. 104-105; January 1960.Source Text
Keyword Text
Ordinarily, when an aerial is rotated successively about mutually
perpendicular earth-fixed axes such as axes pointing up, north, and west, the
order in which the successive rotations are made cannot be reversed without
obtaining a very different final aerial orientation.  An analytic proof that the
same final aerial orientation can always be obtained with the rotation order
reversed as with the rotations performed in correct order is given.  To
accomplish this it is necessary when reversing the order of rotation only to
also reidentify the axes of rotation.  The required reidentification is obtained
by considering the axes as detached from the earth and permitted to turn with
the aerial as would lines painted on the aerial before the rotations are begun.
(Science or engineering abstract, formal literature, English language/USA






Measurements on Receiving Aerials for Television and Metre-WavesTitle Text
Bryhni, O.Author Text
Elektrotek . T., vol. 73, no. 2, pp. 17-22; 15 January 1960.Source Text
Keyword Text
Describes a rapid automatic method for display of aerial polar radiation
diagrams.  A large radar-type CRT is used for display.  Its deflection coils can
be rotated by a synchro unit, and the aerial to be measured is mounted on a
6 m mast which can be rotated either by hand or by a controlled built-in
motor.  The apparatus can also be used for impedance measurements.
Radiation patterns and impedance charts obtained with the equipment are
shown for dipoles and 10-element Yagi arrays.  (Science or engineering







Aerial Calibration by Solar Noise Using Polar DisplayTitle Text
Cufflin, M. H.Author Text
Marconi Rev., vol. 23, pp. 33-44; 1st Quarter, 1960.Source Text
Keyword Text
During the summer of 1957, some experimental investigations were made at
Bedell's End, near Chelmsford, with two objects in view.  One was the
possibility of using the radio noise of the sun as a suitably remote source for
plotting the vertical polar diagram of an aerial.  The other was an attempt to
repeat an observation made by Eastwood in 1955 of a suspected reflection
from the moon during a very intense eruption of solar noise.  The usefulness
of the first aim was successfully demonstrated and has since been applied in
research.  The experimental equipment used is described and the reasons for
particular circuit arrangements, with a description of some interesting records,
are given.  The second object of the work was not achieved.  Normally, the
level of the solar radiation was insufficient, but on the occasion when the sun
was in an enhanced state of activity the moon was not in a position suitable
for observation.  (Science or engineering abstract, trade journal, English






Aerial Investigations Using Natural Noise SourcesTitle Text
Eastwood, E.Author Text
Marconi Rev., vol. 23, pp. 2-20; 1st Quarter, 1960.Source Text
Keyword Text
Describes experiments which utilize the quiet sun as a noise source at
varying angles of elevation, in order to establish the radiation diagrams of the
high performance radars required to provide the operational environment
demanded by modern aircraft.  The sun is a variable noise source and during
its brief periods of enhancement spectacular radio and radar effects may
sometimes result.  A description is given of observations at 215 Mc/s made
on the active sun of October 27th 1955 when evidence was obtained which
suggests that a moon reflected signal was also obtained.  Records are
presented to illustrate the enhancement of the sun at sunrise on July 14th
1959.  This event was followed by the reception of signals on July 15th 1959,
which may be explained in terms of auroral activity consequent upon the
arrival at the earth of charged particles emitted by the active sun.  (Science or
engineering abstract, trade journal, English language/abstract, document not






The Backfire Antenna, A New Type of Directional Line SourceTitle Text
Ehrenspeck, H. W.Author Text
Proc. IRE, vol. 48, no. 1, pp. 109-110; January 1960.Source Text
Keyword Text
This type of aerial consists of a slow-wave structure, such as a Yagi aerial,
which is terminated in a conducting plane which reflects the traveling wave
back to the feed point.  The double traverse of the structure results in a
radiation pattern equivalent to that of a structure of doubled length.  Measured
radiation patterns are plotted in order to show the effects of reflecting planes
of various sizes.  (Science or engineering abstract, formal literature, English






The Lower Frequency Limits for F-Layer Radio PropagationTitle Text
Fulton, B., Sandoz, O., and Warren, E.Author Text
J. Geophys. Research, vol. 65, no. 1, pp. 177-183; January 1960.Source Text
Keyword Text
The band of frequencies propagated via the ionosphere by the high-angle ray
and that propagated by the low-angle ray are both limited at their low-
frequency ends by reflections that occur at lower ionospheric heights.
Methods are developed in this paper for the calculation of these limits.
Oblique incidence sounders are used to record, as a function of frequency,
the time required for radio waves to travel by ionospheric reflection between
distant locations.  The records for the Ottawa-Slough (England) and the
Ottawa-Saskatoon circuits show that there is a well defined lower limit to the
band of frequencies propagated by the F layers in daytime.  Separate and
generally different lower frequency limits exist for the high-angle and low-angle
modes of propagation.  At frequencies below these limits, both these modes
are obscured by reflections that occur in the lower regions of the same layer
or in a lower layer.  Methods of establishing the lowest frequencies
propagated by a given mode will be discussed in this paper.  The conditions
that determine these lower frequency limits may be inferred by using the
concept of the reflection locus [Lejay and Lepechinsky, 1950; Petersen,
1951].  (Author's abstract, formal literature, English language/USA abstract,






Tables of Taylor Distributions for Circular Aperture AntennasTitle Text
Hansen, R. C.Author Text
Trans. IRE, vol. AP-8, no. 1, pp. 23-26; January 1960.Source Text
Keyword Text
Tables of the circular aperture distributions described in the preceding paper
by Taylor are given.  Steps in the design process are illustrated by examples.
 Taylor's article extends a method of antenna design described in an earlier
article by the same author.  A family of continuous circular aperture
distributions is developed in such a way as to involve only two independent
parameters, A, a quantity uniquely related to the design sidelobe level and `n
a number controlling the degree of uniformity of the sidelobes.  An asymptotic
approach to the condition of uniform sidelobes thus becomes possible.
(Author's abstract, formal literature, English language/USA abstract,






Experimental Studies of Meteor Echoes at 200 McTitle Text
Heritage, J. L., Weisbrod, S., and Fay, W. J.Author Text
Trans. IRE, vol. AP-8, no. 1, pp. 57-61; January 1960.Source Text
Keyword Text
The paper describes experimental results of bistatic studies of meteor echoes
at 200 mc using a high power source and highly directive antennas.  The
transmission paths studied ranged from 940 to 1800 km in length and
included many off-great-circle paths.  Diurnal burst rate curves are given for
each path.  Median duration of the VHF bursts is compared with theory.  For
certain paths, duty cycle and Doppler shift data are given.  At some sites
signals were received from ionization aligned with the Earth's magnetic field.
(Author's abstract, formal literature, English language/USA abstract,






Engineering Test Model, Antenna AS-1019 (EX-1)/TRD:  A Low
Frequency Extension of Modification Kit Electronic Equipment MK-
383/TRD.  Design and Fabricate 50 - 320 Mc.  DF Antenna
Title Text
Hunter, R. E., and Colby, R. B.Author Text
Granger Associates, Palo Alto, California, Quarterly Progress Report No. 1, 1
August to 1 November 1959, Contract No. DA 36-039-sc-84533, see also
Department of Commerce PB 147423, ASTIA No. AD 233019; 2 January 1960.
Source Text
Keyword Text
The electrical design has been finalized using a log-periodic transposed-dipole
array as the basic element.  The log-periodic antenna has the characteristic
that its radiation and impedance characteristics repeat as the frequency is
changed by a factor, hence very large bandwidths with essentially constant
radiation and impedance characteristics are obtainable.  Two of these
elements are mounted on the same axis to give both horizontal and vertical
polarization; and three of these structures, consisting of two elements each,
are arrayed forming the complete antenna.  The antenna parameters have
been optimized and are given in this report.  Patterns for all modes of
operation, as well as illustrative developmental patterns, are given.
Impedance data for the element is also given.  The VSWR of one antenna,
relative to 75 ohms, is 1.3:1.  For lobe-switched operation the half-power
beamwidths are 42 degrees and 45 degrees for horizontal and vertical
polarization, respectively.  The equal-amplitude points are between 3 and 4
dB for vertical polarization and from 2.8 to 3.6 dB for horizontal polarization.
In single-lobe operation the half power beamwidth is 65 degrees for horizontal
polarization and 95 degrees for vertical polarization.  (Author's abstract,
technical report including miscellaneous government published material,






The Radiation Characteristics of a Sinuate AntennaTitle Text
Loh, S. C.Author Text
Canad. J. Phys., vol. 38, no. 1, pp. 119-127; January 1960.Source Text
Keyword Text
Rigorous expressions for the radiation field of an aerial of sinusoidal shape are
derived on the assumption of a travelling-wave type of current distribution
along the conductor.  In order to illustrate the derived results an endfire aerial
is designed and some calculations of radiation field are presented.  (Science
or engineering abstract, formal literature, English language/Canadian abstract,










IRE Trans., vol. AP-8, no. 1, pp. 50-56; January 1960.Source Text
Keyword Text
A general expression is derived for the maximum angular accuracy of tracking
a radio star by lobe comparison (or monopulse).  This angular accuracy
depends on the input signal-to-noise ratio, the wavelength, the time-bandwidth-
product of signal integration, and the effective length of the aerial aperture.
The maximum angular accuracy can be obtained, approximately, by
performing a simple correlation of odd and even components of the aerial
output.  Angular accuracy formulae for simple dishes or for interferometers
appear as special cases of the general result.  An appendix discusses the
interferometer technique in more detail, and the angular accuracy for the data
processing technique used by Ryle (Proc. Roy. Soc. A, vol. 211, pp. 351-375,
March 6, 1952) is compared with that obtained from the optimum processing.
(Science or engineering abstract, formal literature, English language/USA






Radiation Fields of Circular Loop Antennas by a Direct Integration
Process
Title Text
Martin, E. J.Author Text
IRE Trans., vol. AP-8, pp. 105-107; January 1960.Source Text
Keyword Text
Generalized expressions are derived which describe the field at any point in
space for loops with standing-wave or traveling-wave current distributions.
(Science or engineering abstract, formal literature, English language/USA






An Analogue Computer for Investigating the Directivity Characteristics of
Complex Arrays of Unit Aerials
Title Text
Mitchell, G.Author Text
Post Off. Elect. Engrs' J., vol. 52, pp. 4, 246-250; January 1960.Source Text
Keyword Text
This analogue computer was designed to perform automatically the
necessary computations for any array with from 50 to 200 unit aerials, in
which the aerials are arranged along from one to sixteen diametral rows
intersecting at a common point, and with a maximum of 14 aerials in any one
diametral row.  The computer can also be used on a semi-automatic basis for
dealing with larger or more complex arrays.  (Science or engineering abstract,







Wave Propagation in a Coaxial SystemTitle Text
Papdopoulos, V. M.Author Text
Quart. Appl. Math., vol. 17, no. 4, pp. 423-436; January 1960.Source Text
Keyword Text
A solution is obtained for the problem of the propagation of electromagnetic
waves in a semi-infinite flanged coaxial line with an infinite center conductor,
in terms of an infinite set of coefficients which are determined by an infinite
set of linear equations.  The solution is discussed, in detail, in limiting cases
which illustrate properties both a thin vertical aerial on a plane perfectly
conducting earth, and of a thick aerial fed by a low impedance line.
Numerical results are given in these cases.  The possibility of a solution for
any excitation frequency is also discussed.  (Science or engineering abstract,
formal literature, English language/USA abstract, document not available,






Multiple Diversity with Nonindependent FadingTitle Text
Pierce, J. N., and Stein, S.Author Text
Proc. IRE, vol. 48, no. 1, pp. 89-104; January 1960.Source Text
Keyword Text
Previous analyses of diversity techniques are extended to include the
performance of an optimum (maximal-ratio) combiner in the case of
nonindependent signal-fading fluctuations, for an arbitrary number of diversity
branches.  The analysis includes the general possibility of correlations among
the quadrature components of the various signals.  Some computational
simplifications for certain cases of physical interest are given, as well as
specific application to two problems in digital communications.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Receiving System CountermeasuresTitle Text
Richrath, W., Martin, J., and Osinski, T.Author Text
A.R.F. Products, River Forest, Illinois, Interim Engineering Report No. 6,
Contract Nobsr 77636, ASTIA No. AD-323350; 8 January 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






On Uniform and Linearly Tapered Long Yagi AntennasTitle Text
Sengupta, D. L.Author Text
IRE Trans., vol. AP-8, no. 1, pp. 11-17; January 1960.Source Text
Keyword Text
Travelling-wave analysis of long Yagi aerials is reviewed briefly.  The method
of designing a Yagi aerial from this viewpoint is discussed and some
experimental results are given in order to verify the analysis.  A long Yagi
aerial, when designed according to the Hansen and Woodyard condition, has
a sidelobe ratio of 9.32 dB in its radiation pattern, irrespective of length.  It is
shown that by varying the propagation constant linearly along the length of the
aerial, the sidelobe ratio can be improved considerably without sacrificing
much of the gain.  This linear variation of the propagation constant may be
obtained by slowly tapering the element lengths and/or element spacings
along the length of the aerial.  An approximate theory is developed for the
linearly tapered Yagi aerial and it is verified by actual measurements.  A
comparison between radiation patterns of uniform and tapered long Yagi
aerials clearly shows the advantage of tapering.  (Science or engineering
abstract, formal literature, English language/USA abstract, document not






Design of Circular Apertures for Narrow Beamwidth and Low SidelobesTitle Text
Taylor, T. T.Author Text
IRE Trans., vol. AP-8, no. 1, pp. 17-22; January 1960.Source Text
Keyword Text
Extends a method of design described earlier.  A family of continuous circular
aperture distributions is developed in such a way as to involve only two
independent parameters, A, a quantity uniquely related to the design sidelobe
level and `n a number controlling the degree of uniformity of the sidelobes.  An
asymptotic approach to the condition of uniform sidelobes thus becomes
possible.  A companion article contains aperture distribution tables and
examples.  (Science or engineering abstract, formal literature, English






Instructions for Measuring Electrical Soil Constants by Gill's MethodTitle Text
Travers, D. N.Author Text
Southwest Research Institute, Internal Memorandum; 1 January 1960.Source Text
Keyword Text
This instruction describes a simplified method for measuring the conductivity
σ, and the dielectric constant K, of the soil at short wave radio frequencies.
These instructions need only be followed up through Section III and the data
taken forwarded in accordance with instructions to be furnished.  (Author's
abstract, verbally presented paper, otherwise unpublished, English






Antennas for Reradiation Error ReductionTitle Text
Travers, D. N., and Moore, J. D.Author Text




The performance of the three-loop antenna prototype is reviewed.  During the
past quarter additional performance data on the equipment was obtained by a
detailed inspection of the spectrum near the mast resonant frequency.  The
three-loop antenna prototype was operated through a 72-hour life test without
any important malfunction.  The equipment is ready for test on a Naval ship.
The calibration equipment for use with the three-loop antenna prototype when
it is tested on shipboard is described.  The equipment, which includes an
automatic function for use with the pure simple loop pattern and a
semiautomatic function for use with the pure spaced loop and general three-
loop function, is ready for the shipboard tests of the prototype antenna.  The
status of the work on the various basic antenna investigations performed in
accordance with Project Phase V is reviewed.  Detailed information is given
which covers the investigations currently active.  (Author's abstract, technical
report including miscellaneous government published material, English







New Developments in Visual Radio Direction FindersTitle Text
Waechtler, M.Author Text
Navigation, vol. 6, no. 8, pp. 540-544, Winter 1959/1960.Source Text
Keyword Text
The twin-channel visual direction finder for  the navigation of ships has been
installed on a great number of vessels of different nations.  Furthermore, the
twin-channel principle is used for monitoring devices (especially for short
waves) and for atmospherics direction finders.  In order to be able to meet the
requirements for the different types of equipment used  for different purposes
in a suitable and rational way, the Plath All-Frequency Visual Direction Finder
has been developed.  This direction finder consists of a main device being the
same for all frequencies and incorporating the indicator unit, the intermediate-
frequency amplifiers, the listening device, and the correction elements for
checking and correcting the amplifiers.  The direction finder further
incorporates different interchangeable frequency boxes containing the special
circuit elements for the single frequency ranges.  By means of an additional
interchangeable box for remote control, the interchanging of the boxes for
changing the frequency range can be avoided.  (Abstract source unknown,






Radio Transmission by Ionospheric and Tropospheric ScatterTitle Text
Wiesner, J. B., Abel, W. G., Bailey, D. K., Beverage, H. H., et al.Author Text




This report on "Radio Transmission by Ionospheric and Tropospheric Scatter,"
has been prepared as a supplement to "Radio Spectrum Conservation," an
earlier comprehensive report which was completed by the Joint Technical
Advisory Committee and published by the McGraw-Hill Book Company, Inc.,
in 1952.  The purpose of "Radio Spectrum Conservation," as stated in the
Introduction thereto, was "to analyze and evaluate the current uses of the
radio spectrum and to formulate constructive suggestions for the future."
Soon after publication of the report "Radio Spectrum Conservation," two new
methods for beyond-the-horizon extended-range radio transmission began to
emerge as major advances in the communication art.  The importance of
these new radio techniques, now usually described as "ionospheric scatter"
and "tropospheric scatter," led the Joint Technical Advisory Committee in
February 1955, to establish an Ad Hoc Subcommittee on Forward Scatter
Transmission.  It was the task of this Subcommittee to compile factual data
on the new scatter techniques and to prepare a report on "Radio
Transmission by Ionospheric and Tropospheric Scatter" to supplement the
book "Radio Spectrum Conservation."  In 1955, the Subcommittee, in
cooperation with the IRE Professional Group on Antennas and Propagation,
sponsored publication of the October, 1955, Scatter Propagation Issue of the
Proceedings of the IRE.  This special issue aided greatly in consolidating and
disseminating authoritative information on scatter transmission - and remains
a major and lasting contribution to the technical literature.  Recently, the
Subcommittee completed preparation of the present report which, hopefully,
will serve usefully to augment "Radio Spectrum Conservation" (particularly
Chapter 2 - Propagation Characteristics of the Radio Spectrum), as well as to
summarize those unique features of ionospheric and tropospheric scatter
which now must be considered in planning for future efficient utilization of the
radio spectrum.  The members of the JTAC Ad Hoc Subcommittee on
Forward Scatter Transmission were:  J.B. WIESNER, Chairman, W. G.
ABEL, L. G. ABRAHAM, D. K. BAILEY, H. H. BEVERAGE, K.
BULLINGTON, J. H. CHISHOLM, H. V. COTTONY, R. C. KIRBY, W. E.
MORROW, JR., K. A. NORTON, W. H. RADFORD, J. F. ROCHE, T. F.
ROGERS and R. J. SLUTZ.  Messrs. R. M. DAVIS, R. G. MERRILL, V. R.
ESHLEMAN, and A. D. WHEELON assisted in the preparation of Sections 2
Abstract Text
and 3 of Chapter 1 - Ionospheric Scatter Transmission.  Compilation of this
report was completed under the guidance of W. H. RADFORD.  (Author's
abstract, formal literature, English language/USA abstract, document not





Development and Evaluation of Navarho Long Distance Navigation
System
Title Text
Wilson, P. S.Author Text
Rome Air Development Center, Griffiss AFB, Project No. 8760, Report No.
RADC TR 59-107, ASTIA No. AD-234 392; January 1960.
Source Text
Keyword Text
The Navarho Program is the most recent Air Force effort directed toward the
development and evaluation of a low frequency, long distance, ground based,
radio navigation system.  The purpose of the development was to evolve a
navigation system combining the advantages of previous systems but
eliminating, insofar as possible, the disadvantages.  A rhotheta technique was
chosen, largely because it was believed that such geometry would provide a
circular service area with uniform accuracy in all directions from the ground
facility.  The program included the development of both airborne receiving
equipment and a ground based transmitter facility.  While the accuracies
required by military specifications were not fully met, it is indicated that, with
certain refinements, the system would be fully adequate for worldwide
peacetime applications.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA










Nachrichtentechnik , vol. 10, no. 1, pp. 21-23; January 1960.Source Text
Keyword Text
The calibration method of Swinyard is extended so as to be applicable to
arbitrary values of `l/λ, `l being the distance between the transmitting and
receiving aerials.  The effect of ground characteristics, however, remains
unconsidered.  (Science or engineering abstract, trade journal, German






Direction Finder for Small CraftTitle Text
AnonymousAuthor Text
Shipbuilding and Shipping Record, vol. 59, no. 5, pp. 153+, 4 February 1960.Source Text
Keyword Text
The instrument contains a sensitive eight-transistor superheterodyne receiver
with a built-in loudspeaker, phone jacks for operation with headphones, and
provision for connecting an external antenna.  The loop, which is constructed
with a ferrite core, Litz wound for high efficiency, and electrostatically
shielded, has a special stop arrangement permitting more than 360-degree







The Wave Analyzer - An Equipment for Simultaneous Direction Finding
of Several Incident Waves
Title Text
Baur, von K.Author Text
Frequenz, vol. 14, no. 2, pp. 41-46; February 1960.Source Text
Keyword Text
Wave analyzer, device for simultaneous direction finding of several incident
wave trains; analysis of interference pattern by means of fixed antennas;
equations, suitable for computer programming.  (Science or engineering







100:1 Bandwidth Balun TransformerTitle Text
Duncan, J. W., and Minerva, V. P.Author Text
Proc. IEE, vol. 48, no. 2, pp. 156-164; February 1960.Source Text
Keyword Text
The theory and design of a Chebyshev tapered Balun transformer which will
function over frequency bandwidths as great as 100:1 is presented.  The
Balun is an impedance matching transition from coaxial line to a balanced,
two-conductor line.  The transition is accomplished by cutting open the outer
wall of the coaxial line, so that a cross-sectional view shows a sector of the
outer conductor removed.  As one progresses along the Balun from the
coaxial end, the open sector varies from zero to almost 2π, yielding the
transition to a two-conductor line.  The Balun impedance is tapered so that
the input reflection coefficient follows a Chebyshev response in the pass
band.  To synthesize the impedance taper, the impedance of a slotted coaxial
line was obtained by means of a variational solution which yielded upper and
lower bounds to the exact impedance.  Slotted line impedance was
determined experimentally by painting the line cross-section on resistance
card using silver paint and measuring the dc resistance of the section.  The
measured VSWR of a test Balun did not exceed 1.25:1 over a 50:1
bandwidth.  Dissipative loss was less than 0.1 dB over most of the range.
Measurements show that the unbalanced current at the output terminals is
negligible.  (Science or engineering abstract, formal literature, English






Sub Assembly Tester for Avionics EquipmentTitle Text
Fromwiller, L.Author Text
Hickok Electrical Instrument Company, Cleveland, Ohio, Quarterly Progress




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Fix Location Techniques StudyTitle Text
Gillstrap, L. O., Jr.Author Text
Melpar, Inc., Falls Church, Virginia, Contract No. AF 30(602)1987, ASTIA No.
AD-316 734; 23 February 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Effect of Antenna Size on Gain, Bandwidth, and EfficiencyTitle Text
Harrington, R. F.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 1, p. 1; January-February 1960.Source Text
Keyword Text
A theoretical analysis is made of the effect of antenna size on parameters
such as gain, bandwidth, and efficiency.  Both near-zone and far-zone
directive gains are considered.  It is found that the maximum gain obtainable
from a broadband antenna is approximately equal to that of the uniformly
illuminated aperture.  If higher gain is desired, the antenna must necessarily
be a narrow-band device.  In fact, the input impedance becomes frequency
sensitive so rapidly that, for large antennas, no significant increase in gain
over that of the uniformly illuminated aperture is possible.  Also, if the antenna
is lossy, the efficiency falls rapidly as the gain is increased over that of the
uniformly illuminated aperture.  (Author's abstract, formal literature, English






The Surface-Wave AerialTitle Text
Hersch, W.Author Text
Proc. IEE, Monogr. 363E; February 1960.Source Text
Keyword Text
The radiation from the open-circuited end of an externally dielectric-coated
metallic waveguide can be controlled by varying the size of the guide, the
thickness and/or the dielectric constant of the coating.  A new type of aerial
designed around this principle is given the name "surface-wave aerial" and
radiation-pattern measurements are used to confirm the theory underlying this
type of radiator.  According to its mode of operation it belongs to the category
of end-fire aerials, which are briefly reviewed to show that surface-wave aerials
occupy a place in their own right amongst the many possible arrangements
that utilize the end-fire effect to produce a directional radiation pattern.  The
theory of the surface-wave aerial is developed in detail, a necessary
preliminary step being a full theoretical analysis of the properties of the first-
order cylindrical surface wave.  It is shown that a dielectric-coated cylinder
which is approximately a wavelength in circumference can act as a waveguide
for higher-order surface waves, of which the first order is an example.  The
"characteristic equation" is determined for the general case from which the
cut-off frequency, propagation coefficient and conditions under which
propagation CNA take place are derived in turn.  Two specific cases are
evaluated numerically and the results are used to calculate the polar
diagrams of surface-wave aerials operating at 9 Gc/s.  The wavelength
constant as well as the continuous radiation loss of a surface waveguide for
which λg/λo  is similar or equal to  1 are measured directly and the results
obtained are used to account for the radiation pattern of very long aerials.  In
conclusion, an outline of future work is given.  (Science or engineering







Engineering Test Model, Antenna AS-1019 (XE-1)/TRD.  Design and
Fabricate 50 - 320 Mc. DF Antenna
Title Text
Hunter, R. E.Author Text
Granger Associates, Palo Alto, California, Quarterly Progress Report No. 2 on
Contract No. DA 36-039-sc-84533.  See also Department of Commerce
PB147424, ASTIA No. AD-234 863; February 1960.
Source Text
Keyword Text
The majority of effort during this period was expended finalizing the design of
the D/F antenna array with its supporting structure and preparing engineering
drawings for these items for release to the manufacturing departments.  The
stress analysis was based upon wind loadings of 25 pounds per square foot
(100 mph winds) from a direction relative to the antenna found to provide the
maximum loads.  Besides contractual environmental requirements, the D/F
antenna array was designed to withstand handling and mis-handling of
components and assemblies during field installation.  These conditions were
considered in conjunction with the weight limit established by the contractual
specifications.  The engineering drawings were prepared to meet military
specifications as much as possible and specify all military specifications
pertaining to the production of the parts.  Fabrication was started on the first
unit and associated tooling.  Any items requiring long procurement time were
ordered for both units.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Some Properties and Applications of High-Permeability FerritesTitle Text
Kampczyk, W.Author Text
Siemens - Z., vol. 34, no. 2, pp. 90-96; February 1960.Source Text
Keyword Text
A brief comparison with the potential uses of metallic magnetic materials is
followed by an account of important applications for high-permeability ferrites
and the properties required or desired in this connection under given operating
and environmental conditions.  For various groups of applications there is in
each case an optimum core shape that may readily be made of ferrite and
determined by calculation.  (Science or engineering abstract, trade journal,






A Very-Low-Frequency Antenna for Investigating the Ionosphere with
Horizontally Polarized Radio Waves
Title Text
Macmillan, R. S., Rusch, W. V. T., and Golden, R. M.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 1, pp. 27-35; January - February 1960.Source Text
Keyword Text
The advantages of a horizontal half-wave resonant aerial for VLF propagation
experiments lie in its relatively simple and inexpensive construction and in its
radiation pattern which is maximum in the vertical direction.  The radiation
fields of this type of aerial located at the surface of a conducting earth consist
of:  (1) a horizontally polarized space-wave field radiated in the perpendicular
bisector plane of the aerial; and (2) a vertically polarized groundwave field
radiated along the axis of the aerial.  This vertically polarized field is zero at
right angles to the aerial.  These fields have been experimentally verified.  The
use of a 50 kc/s horizontal half-wave aerial for vertical-incidence ionospheric
sounding experiments is described.  The radiation pattern is well suited for
ionospheric sounding since a receiver located in the groundwave null receives
only the reflected skywave signal.  Ground-resistivity measurements made at
a number of locations in Central and Southern California were correlated with
the geology of the terrain.  This correlation showed that the ground resistivity
is highest (a condition necessary for optimum aerial efficiency) in aerials
where the underlying rock formations are relatively unfractured.  The amount
of annual rainfall and other climatic conditions have little or no effect on the
resistivity.  Finally, a unique aerial system is presented which employs
resonant loading circuits to convert a section of an existing power line into a
horizontal half-wave VLF transmitting aerial.  (Science or engineering
abstract, formal literature, English language/USA abstract, document not






Measurements of Coastal Deviation of High-Frequency Radio WavesTitle Text
McLeish, C. W.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 1, p. 57; January-February 1960.Source Text
Keyword Text
The angular deviation of the phase front of a wave propagated across a fresh
water shoreline has been measured over the frequency range from 3 to 20 Mc.
 The deviation is found to be roughly half that which theoretically would be
obtained if the same sites were adjacent to infinitely conducting surfaces.
(Author's abstract, formal literature, English language/USA abstract,






Rhombic Antennas with Optimum PerformanceTitle Text
Miram, P. and Palm, E.Author Text
Nachrichtentech Z., vol. 13, no. 2, pp. 82-91; February 1960.Source Text
Keyword Text
Analysis of radiation impedance and attenuation factor; improved calculation
formulas; tables and graphs on antenna gain and efficiency as function of
input impedance; design suggestions, which include that of rhombic antenna
with gradually changing taper angle.  (Science or engineering abstract, trade







Receiving System Countermeasures, VLFTitle Text
Richrath, W., Martin, J., and Osinski, T.Author Text
A.R.F. Products, Inc., River Forest, Illinois, Interim Engineering Report No. 7,
Contract NObsr-77636, ASTIA No. AD-322 034; 5 February 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Evaluation of LORAC Radiolocation System for Conducting Speed  and
Maneuvering Trials of Naval Vessels.  <NOTE> Evaluation  test Rept.
Title Text
Robinson, Q. R., Heffner, J. A.Author Text
Technical Report from:  David Taylor Model Basin Washington D C Hydro
mechanics Lab., Report  DTMB-1409, 20 pages; February, 1960.
Source Text
ships, performance (engineering), radio navigation,
test  equipment, velocity, maneuverability, position
finding, tests, LORAC, evaluation
Keyword Text
Measurements of the speed and turning characteristics of a  test vessel were
made independently with LORAC and with the  Navy tactical shore station
equipment.  The report contains a  comparison of the test results with







Layered Earth Propagation in the Vicinity of Point Barrow, AlaskaTitle Text
Stanley, G. M.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 1, pp. 95-97; January-February 1960.Source Text
Keyword Text
The relative field strength of a vertically polarized low-frequency radio signal
was measured as a function of distance over several radial paths in the
vicinity of Point Barrow, Alaska.  The attenuation of the recorded signal was
very much less than predicted by the theory of propagation of a ground wave
signal over a plane, homogeneous, infinitely conducting earth.  The analysis
of these data in terms of a plane, layered, finitely conducting earth appears to
resolve the anomaly.  (Science or engineering abstract, formal literature,






Arctic Atmospheric Noise and Propagation StudiesTitle Text
Whitson, A. L.Author Text
Part A: Arctic Sferic Data--August 1958 to March 1959, SRI Project 2418,
AFCRC-TR-60-118(A), Contract AF 19(604)-2409, February 1960.
Source Text
Keyword Text
From August 1958 through March 1959, Stanford Research Institute operated
sferic monitoring stations at Fairbanks, Alaska, at Thule, Greenland, and at
St. Johns, Newfoundland to record sferic 3- to 30-kc waveforms, direction of
arrival, and rates of occurrence of sferics, and atmospheric noise levels from
12 to 30 kc.  Large amounts of the above data have been recorded.  Also,
uniformly distributed samples of the data have been analyzed to determine
sferic amplitude and direction-of-arrival distributions, sferic waveform types,
sferic ELF content, sferic source locations in all portions of the Northern
Hemisphere, and RMS atmospheric noise levels as functions of time of day
and season.  In addition, the application of the data collected to the better
understanding of VLF propagation and of the influence of geophysical
phenomena are discussed.  The preliminary results of this analysis have been
published in eight Monthly Data-Summary Bulletins and seven Monthly Data-
Summary Bulletin Supplements, Sferic Source Locations.  The equipment
used has been described in Technical Report 1 on this contract "SRI Sferic
Monitoring System," ASTIA No. AD 214947.  (Author's abstract, technical






An Examination of Backscatter Propagation Between Bozeman,
Montana and Palo Alto, California
Title Text
Wolfram, Russell T.Author Text
Stanford Research Institute, Menlo Park, California, Scientific Report No. 1,
DDC No. AD 232 605, 23 February 1960.
Source Text
Keyword Text
Non-great-circle, ground backscatter, radio propagation paths between
Bozeman, Montana and Palo Alto, California were studied by means of a
radio scanning and direction-finding system operating at 33 Mc.  The system
utilized a 1.5-kw, FM transmitter at Bozeman and receiving and recording
equipment at Palo Alto.  Rotating directional antennas were used at both
stations to determine the bearings of paths over which signals were
propagated.  During the observing period, great-circle propagation along the
1200 km path was negligible, but strong signals were received over two 5000-
km, two-hop paths, one to the east and one to the northwest of the stations,
almost every day, averaging seven to eight hours per day.  (Author's abstract,
technical report, English language, document not available, radio waves,







Mean Electron Density Variations of the Quiet Ionosphere 2--April 1969Title Text
Wright, J. W. and Fine, L.  A.Author Text
NBS Technical Note No. 40-2, p. 24, Boulder Labs., U.S. Dept. of Commerce,
Washington,  D.C., February 1960.
Source Text
Keyword Text







Fading and Attenuation of High-Frequency Radio Waves Propagated
over Long Paths Crossing the Auroral, Temperate and Equatorial Zones
Title Text
Yen, K. C., and Villard, O. G.Author Text
J. Atmos. Terrest. Phys., vol. 17, no. 4, pp. 255-270; February 1960.Source Text
Keyword Text
This investigation is primarily concerned with the fading and attenuation of
high-frequency radio signals propagated over a long path crossing the auroral
zone.  The fading of high-frequency signals propagated over non-auroral paths
of comparable length has also been studied, and some new results are
obtained.  The principal fading and attenuation measurements on which these
conclusions are based were carried out in August 1957.  For the auroral
paths, there is no diurnal variation in fading speed except for a distinct
minimum in time interval 1330-1900 PST, during which time the fading speed
has little apparent dependence on magnetic activity along the path.  In other
time periods a positive correlation between magnetic activity and fading speed
is found.  It is suggested that the period of minimum fading speed is a
consequence of the existence at that time of the kind of propagation mode
made possible by ionospheric tilts.  Attenuation over the long auroral-zone
path is found to be associated with "polar blackouts" as indicated by the
absence of returned echo in vertical sounders located along the path.  The
percentage association varies with the location of the station relative to the
path.  This variation is consistent with the inferred propagation modes.  It is
found that during the hours 1330-1900 PST the attenuation cannot be
attributed to the absorption that gives rise to blackouts as it can in the other
hours.  This is also explainable on the basis of the postulated tilt-mode
propagation.  Similar observations for temperate-latitude and transequatorial
paths of comparable length indicate that there is strong diurnal variation in
fading speed.  Some plausible explanations are offered.  (Science or







Investigations on Erratic D.F. Indications in Medium-Wave Radio
Beacons
Title Text
Zetzmann, H. J., Wendlinger, R. A., and Zauscher, H.Author Text
Ministry of Aviation, Great Britain, ASTIA No. AD-237 351; February 1960.Source Text
Keyword Text
The present work explains the observation of the erratic direction indications
of a radio range guide beam in the case of direction finding using D/F
equipment, hitherto not to be interpreted on physical grounds.  It is proved by
theoretical and experimental investigations that the jump in the direction in
the rhythm of the scanning of the radio range is caused by the interference of
two incident waves at the observation point from different transmitters of the
same or approximately the same frequency.  The reception of the radio range
is disturbed by a long-range transmitter.  The indication depends both on the
particular "beat" phase of the incidental frequencies and also on their
amplitude ratio.  In the case of unscanned transmitters, this produces an
unsymmetrical slow oscillation about the true direction.  With brief variations
in amplitude, as e.g. with the scanning of pilot beams or identification signals,
the change in the direction can be erratic.  The investigation clearly shows
that neither propagation phenomena of wireless waves nor the properties of
the D/F equipment play any part in bringing about this directional error.  In the
case of an operational interference in the radio navigation (divergence in the
indication of a radio compass on board an aircraft) which can occur given
certain geographical-space conditions, there is a simple possible means of
preventing the occurrence of directional errors by slightly displacing the
frequency of one of the transmitters in question.  (Author's abstract, technical
report including miscellaneous government published material, English






Distribution of Phase Differences of Oscillations in the Presence of
Fluctuating Signal, Noise, and Correlated Noise Interference
Title Text
Aleksandrov, M. S.Author Text
Radiotekhnika, vol. 5, no. 3, pp. 360-365; March 1960.  See also Radio Eng.
and Electronics (translation), vol. 4, no. 3, pp. 9-17; 1960.
Source Text
Keyword Text
In radio-navigational aids operating on the principle of measuring phase
difference of two oscillating signals, errors can be caused by fluctuation of the
signals, noise and interference.  A mathematical theory of the subject is
given, which makes it possible to evaluate probable errors.  (Science or
engineering abstract, trade journal, English and Russian language/abstract,






Reciprocity and Scattering by Certain Rough SurfacesTitle Text
Ament, W. S.Author Text
IRE Trans., vol. AP-8, no. 2, pp. 167-174; March 1960.Source Text
Keyword Text
Reciprocity theorems are developed for the average field specularly reflected,
and the average power randomly scattered, to a point by a statistically
described array of objects.  A reciprocal quasi-variational expression for the
average power is developed for use when the self-consistent method applies
to calculating currents in the individual objects.  This formula is applied to
calculate differential scattering cross-sections for two idealized arrays
bounded by plane "rough surfaces."  General conclusions, relating to
reciprocity, power conservation, grazing behavior, etc., for rough surface
scattering, are made and applied heuristically to show that grazing reflection
and backscatter from the rough ocean should be independent of polarization.
(Science or engineering abstract, formal literature, English language/USA






Development of Manpack UHF Radio Receiver R-903/()/PRDTitle Text
Andrews, R. E.Author Text
Microwave Engineering Labs., Inc., Palo Alto, California, Quarterly Progress




The developmental results obtained for antenna coupling and mixer coupling
loops used with the rotary-tuned preselector cavity for tuning the 380 mc to
1050 mc band are given.  Single-cavity bandwidths of 2.8 mc at the low
frequency end to 13 mc at the high frequency end are obtained.  Difficulty is
encountered in obtaining adequate low end bandwidth without unduly
increasing the high end bandwidth.  The preliminary performance of a triple-
tuned preselector using the rotary-tuned cavities indicates a bandwidth range
of 7.8 mc at 400 mc to 13 mc at 900 mc with an over coupled response
resulting in 6 dB of peak-to-peak bandpass amplitude ripple at the low
frequency end.  Mid-band noise figures below 14 dB are obtained for the
preselector and 60 mc first IF amplifier combination.  Tests of a varactor diode
harmonic generator using a rotary-tuned cavity as a load at 750 mc and with
an input of 250 mc result in a one frequency performance of 4.2 dB conversion
loss.  The performance of a model of the 4.3 mc second IF amplifier
employing bandwidth switching between 0.1 mc and 0.75 mc by means of
partial interstage switching is discussed and the printed board model is
pictured.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document








Canoga Division, Underwood Corporation, Fort Walton Beach, Florida,




This technical note describes modifications and additions to the satellite
tracking system, designed to increase the accuracy, reliability and simplicity
of the system.  The modifications include the addition of a recorder to directly
plot Doppler curves as they are being received.  Several recordings of actual
passes are also included.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Phase III, Interim Engineering Report No. 19, Wullenweber Antenna ArrayTitle Text
AnonymousAuthor Text




This report covers the period 30 November 1959 - 28 February 1960.  Details
of final tests and adjustments of modified indicating equipment are discussed.
 Acceptance tests and details of delivered equipment are explained.  (Author's






The Navy's Portable Satellite Tracking StationsTitle Text
Ashbrook, F. M., and Stevenson, D. D.Author Text
IRE Trans., vol. SET-6, no. 1, pp. 41-45; March 1960.Source Text
Keyword Text
The stations described recover Doppler frequencies to an accuracy of one part
in 109 and subcarrier oscillator frequencies to 15 kc/s bandwidths.  Coherent
phase detection and a tracking local oscillator to minimize required reception
bandwidth maximizes signal sensitivity.  Station portability accommodates
rapid changes of location as dictated by satellite projects and the flexibility of
the receiving and recording equipment due to utilized construction permits
inexpensive modifications to accommodate present and future satellite
programs.  (Science or engineering abstract, formal literature, English






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Sydnor, R. L.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Quarterly




Efforts were continued to conduct studies and investigations which will lead to
the design of a radio direction finding system for the MF-HF-VHF range.
Some experimental studies on the correlation between signal components
and direction of arrival have been started.  Additional proposals have been
made for RDF systems using sum and difference interferometer system
techniques and true phase comparison techniques.  Of these, SADIST III and
the true phase comparisons type appear to show most promise.  A general
purpose electronic analog computer could be programmed to provide all the
calibrations that are necessary for the interpretation of interferometer data.
Development work on a panoramic RDF system and on a travelling wave
antenna RDF system were continued.  (Author's abstract, technical report
including miscellaneous government published material, English







Design of a Quasi-Doppler UHF Direction Finder (Radio Direction Finder
AN/GRD-11)
Title Text
Benoit, Richard C. Jr., Coughlin, Francis Jr., and Kraszewski, StanleyAuthor Text
Rome Air Development Center, Griffiss AFB, N.Y. RADC TR 59-106, DDC No.
AD 232 936, 1 March 1960.
Source Text
Keyword Text
This report describes the design of radio direction finder AN/GRD-11, a
medium-aperture, quasi-Doppler direction finder operating in the frequency
range of 225 to 399.9 mc.  Contemporary techniques are compared to the
quasi-Doppler technique, with respect to accuracy, reliability, susceptibility to
site errors, and over-all system performance.  The equipment developed is
described and compared to existing direction finders.  It is shown that the
AN/GRD-11 provides a stable, fast-response bearing which is more reliable
and more accurate than that obtained with contemporary, narrow-aperture,
UHF DF equipments.  This new direction finder is not as susceptible to siting
errors as existing equipments, and may be satisfactorily employed for air-
traffic-control purposes at sites which were previously considered unsuitable.
The characteristics of the AN/GRD-11 permit its employment in either fixed-
base or tactical applications.  (Authors' abstract, technical report including
miscellaneous government published material, English language, document
not available, direction finding, radio equipment, design, ultra high frequency,







An Automatic Radio Triangulation SystemTitle Text
Cleaver, R. F., Sothcott, P., and Robison, F. J.Author Text
Proc. IEE, Paper 3243E; March 1960.  Symposium on Data Handling and
Display Systems for Air Traffic Control.  See also Proc. IEEE, vol. 107B,
Suppl. 9, p. 22; 1960.
Source Text
Keyword Text
Describes an automatic position-finding system for aircraft making use of the
signals radiated in the course of ordinary communication with the ground, and
not requiring any special equipment in the air.  A network of automatic
direction-finders on the ground feeds bearings to a control center where they
are displayed virtually instantaneously on a map.  The operational
requirements which have influenced the development of the system are
discussed, and a brief reference to the history of position-finding by D/F
triangulation is followed by an account of the main technical features of the
present system, with particular reference to the method of bearing
transmission to the control center and the problems of display.  A practical
approach to the planning of D/F triangulation networks for specified accuracy
and coverage is described, followed by details of some systems which have
gone into service and of the methods used in testing them on signals from
aircraft.  Typical results are given.  The paper concludes with an indication of
the need for further development of display methods.  (IRE or IEEE abstract,







Pulse Compression--Key to More Efficient Radar TransmissionTitle Text
Cook, Charles E.Author Text
Proc. I.R.E., vol. 48, no. 2, pp. 310-16, March 1960.Source Text
Keyword Text
Increased demand for greater detection ranges in radar systems is often
thwarted by the transmitting tube peak power limitation which, for narrow
pulse operation, is usually reached before the full average power capability of
the tube is realized.  The technique of pulse compression offers a means of
increasing the average power available to illuminate radar targets without any
loss at the receiver of the resolution needed for the tactical requirements of
the system.  This is accomplished by transmitting a wide pulse in which the
carrier is frequency modulated and then, by proper signal processing
methods, causing a time compression of the received signal to a much
narrower pulse of high effective peak power.   The spectra and time functions
of a particular class of pulse compression signals are analyzed and the basis
for compression filter design is derived.  Test waveforms demonstrate the
resolving capability of the pulse compression technique.  (Abstract source






Ionospheric Models as an Aid for the Calculation of Ionospheric
Propagation Quantities
Title Text
De Voogt, A. H.Author Text
Proc. IRE, vol. 48, no. 3, pp. 341-346; March 1960.Source Text
Keyword Text
A continuation of a study.  Results are given in the form of curves, and a
comparison is made with ionograms.  The important influence of radiation
angle on the MUF is shown.  A large enough number of adequate models (60
to 100) might be valuable to the radio engineer for prediction and design
purposes.  (Science or engineering abstract, formal literature, English






Accurate Tracking for Radio TheodolitesTitle Text
Ellis, F.Author Text
Electronic Industr., vol. 19, no. 3, pp. 118-120; March 1960.Source Text
Keyword Text
Describes with the aid of block and part-circuit diagrams the design of
equipment to control the azimuth and elevation of the 10 ft diameter aerial
system of a weather sonde tracking radio theodolite.  A system static
accuracy of 0.01º and a dynamic accuracy of better than 0.03º RMS are
achieved.  (Science or engineering abstract, trade journal, English






Directional Observations of 5 Kc/s Radiation from the Earth's Outer
Atmosphere
Title Text
Ellis, G. R. A.Author Text
J. Geophys. Res., vol. 65, no. 3, pp. 839-843; March 1960.Source Text
Keyword Text
Low-frequency radio noise bursts associated with geomagnetic disturbances
have been observed with a network of direction-finding receivers in
southeastern Australia during September and October 1959.  Over a range of
longitudes from 135º E to 155º E, 18 noise bursts came from apparent
sources at latitudes greater than 42º S.  On 8 occasions, isolated, discrete
noise sources with an average geographical size of 550 km were detected at
latitudes between 34º S and 42º S.  (Author's abstract, formal literature,






A Survey of Data Handling for Air Traffic ControlTitle Text
Farmer, J. C., and Whitney, M. F.Author Text
Proc. IEE, vol. 107B, Suppl. 19, pp. 1-11, 32-35; March 1960.Source Text
Keyword Text
Gives a short description of the current methods of exercising air traffic
control and attempts to bring out those problems, both current and future,
which might be solved or eased by the application of electronic data
processing and improved methods of data transfer.  A review is then made of
the new techniques and systems most likely to satisfy these requirements,
and the manner in which the techniques described in the associated papers
fit into the overall picture.  Some indication is given of the extent to which
these techniques have been or are being evaluated.  The techniques
examined will be those associated with the transmission of data, its storage,
processing and display.  (Science or engineering abstract, formal literature,






Semi-Automatic Flight Control Using Extracted Radar DataTitle Text
Fielding, C. C., and Gibbs, J. G.Author Text
Proc. IEEE, Paper 3247E, p. 4; March 1960.  Symposium on Data Handling




Improved accuracy of radar data coupled with the advent of digital data
handling methods and improved communication facilities via digital ground/air
data links could enable a major step forward to be made in the field of detailed
flight control of aircraft.  The requirements which already exist and are
foreseen for flight control are examined, and some of the advantages to be
gained are indicated.  A review follows of how digital data processing
techniques can be applied to solve many of the problems.  An indication is
given of the relationship and optimum balance between man and machine.
Finally, information is given on the accuracy which can be expected from an
up-to-date system.  (Science or engineering abstract, formal literature,






Theoretical and Experimental Study of Wide-Band Paraboloid Antenna
with Central-Reflector Feed
Title Text
Foldes, P., and Komlos, S. G.Author Text
R.C.A. Rev., vol. 21, no. 1, pp. 94-116; March 1960.Source Text
Keyword Text
The theory and measurements of a circularly symmetrical high-gain
paraboloidal aerial with a central reflector are summarized.  The results of the
experiments prove that the method of geometrical optics is sufficiently
accurate for the pattern calculations.  To obtain a reasonably accurate
prediction of impedance behavior, however, the wave-theory method should be
employed.  Thus, it is possible to calculate the shape required to produce the
given radiation pattern, while the elements needed to assure an impedance
match are determined experimentally.  (Science or engineering abstract,







VLF Phase Characteristics Deduced from Atmospheric Wave FormsTitle Text
Glenn, J. A., et al.Author Text
J. Geophys. Res., vol. 65, no. 3, pp. 907-912; March 1960.Source Text
Keyword Text
The wave forms of the electric field of atmospherics recorded at four widely
separated stations are analyzed to yield the phase characteristics of radio
waves at very low frequencies.  It is indicated that the relative phase velocity
for propagation to great distances is about 3 per cent greater than c (velocity
of light in a vacuum) at 4 kc/s.  Above this frequency, it gradually decreases,
being about 1 per cent greater than c at 8 kc/s.  The form of the dispersion
curve is very close to that predicted by the mode theory.  (Author's abstract,







Twisted Ray Paths in the IonosphereTitle Text
Haselgrove, C. B. and Haselgrove, JeniferAuthor Text
Proc. Phys. Soc., vol. 75, part 3, pp. 357-63, March 1960.Source Text
Keyword Text
It is shown how the Hamiltonian equations for a ray in an anisotropic medium
can be used on an electronic computer to calculate ray paths in three
dimensions in a model ionosphere.  A program has been written for a digital
computer and some ray paths have been calculated.  (Abstract source






Comparison Study of Goniometer and Twin Channel RDF SystemsTitle Text
Heim, D. S.Author Text
Research Institute, University of Michigan, Ann Arbor, Technical




Research is concerned with a comparison of the Watson-Watt and
goniometer radio direction-finding systems as applied to the tactical situation,
where mobility and ease of maintenance are prime requirements.  Speed of
response, sensitivity, circuit complexity, etc., are discussed.  It is concluded
that the goniometer system, if properly designed, offers distinct advantages
over the Watson-Watt system.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






An Experimental System for Automatic Radar Target Detection and
Digital Coded Plot Extraction and Transmission
Title Text
Hinckley, G. L. F.Author Text
Proc. IEE, Paper 3248E; March 1960.  Symposium on Data Handling and
Display Systems for Air Traffic Control.  To be republished in vol. 107B; 1960.
Source Text
Keyword Text
The system provides means for the automatic detection, extraction and digital
encoding of the search plot data available from 2-dimensional radar
equipments.  Conversion from polar to Cartesian co-ordinates is effected, and
the encoded Cartesian plot data are transmitted for remote use over long
distances using a single telephone circuit.  Full radar accuracy, resolution
and data are maintained.  The local or remote coded plot data are suitable for
decoding and display or for direct insertion into a digital computer
programmed for filtering, plot correlations into tracks, etc.  (Science or







Design and Performance Measurements on a New Anti-Fade Antenna for
Radio Station WOAI
Title Text
Jeffers, C. L., and Kershner, S. W.Author Text
IRE Trans., vol. BC-6, no. 1, pp. 34-43; March 1960.Source Text
Keyword Text
A new anti-fade type radiator is described.  Vertical radiation patterns are
presented on the basis of computations from predicted current distributions.
Measurements on a model generally confirm the performance predicted by
the computations.  Skywave measurements using pulse techniques were
made on the full-scale aerial to determine the optimum tuning and the
suppression of skywave signals.  These measurements show skywave
signals transmitted by both the E and F layers of the ionosphere.  Final
performance data are presented, including current-distribution measurements,
vertical radiation pattern and groundwave field-intensity measurements.
(Science or engineering abstract, formal literature, English language/USA






VHF Field-Strength Measurements over Paths in the Irish Sea Involving
Mountain Obstacles.  Their Application to a Particular Television
Channel-Sharing Problem
Title Text
Jowett, J. K. S.Author Text
Proc. IEE, Paper 3169E, vol. 107B, pp. 141-149; March 1960.Source Text
Keyword Text
A description is given of measurements made to compare the propagation of
VHF signals over paths in Cardigan Bay and the Irish Sea, some of which
involve transmission over high mountain ridges.  Comparisons are made,
based on simple knife-edge diffraction theory used together with published
propagation data, between the expected and measured field strengths at
various distances beyond the Isle of Man mountain ridge.  The results of the
second series of experiments are applied to confirm that interference between
co-channel television stations at Winter Hill, Lancashire and Black Mountain,
Belfast should be at an acceptable level.  (Science or engineering abstract,







Determination of Corrections to Mark II Minitrack Station Coordinates
from Artificial Satellite Observations
Title Text
Kahn, W. D.Author Text
J. Geophys. Res., vol. 65, no. 3, pp. 845-849; March 1960.Source Text
Keyword Text
The Mark II Minitrack (radio interferometer system) receives satellite signals
at a frequency of 108 Mc/s.  Observations give the time corresponding to zero
and 180º difference in phase of the satellite signal as it is received at two
separate aerials.  The predicted positions of the satellite for these times are
compared with the deduced positions of the satellite for the same times.
From these comparisons, corrections to the observer's latitude and longitude
(but not height above the reference ellipsoid) are obtained.  (Science or
engineering abstract, formal literature, English language/USA abstract,






The Propagation of High-Frequency Radio Waves to Long DistancesTitle Text
Kift, F.Author Text
Proc. IEE, Paper 3156E, vol. 107B, pp. 27-40; March 1960.Source Text
Keyword Text
The parabolic-layer transmission equation of Appleton and Beynon has been
solved for a wide range of its main parameters.  A method of applying the
equation to any long-distance circuit, in which the successive hop lengths of
each transmitted ray are adjusted to accord with ionospheric variations along
the path, is described.  The only data required are directly obtainable from
published ionospheric predictions.  The results are displayed on mode plots,
which comprise (a) a mode-angle plot, showing the angles of elevation of all
rays and the modes in which they are propagated to all points along a great
circle of any extent, and (b) a mode-delay plot, showing the time of travel of
all rays instead of their angles of elevation.  The effect on the mode plots of
diurnal and longer-term changes in the ionosphere is discussed.  Two long
paths are examined experimentally and it is shown that the number of signal
components observed, their relative time-delays, their angles of elevation and
their response to varying ionospheric conditions, all agree well with those
determined theoretically from the mode plots, provided that the effects of the
tropical-Es layer is included.  Mode-angle plots may also be used without
modification to find both the angular spectrum of back-scatter patterns and
the most probable paths taken by atmospheric noise energy arriving at a
receiver.  Mode-delay plots also provide direct back-scatter patterns.  The
information on the plots may be used to improve aerial design and also to
choose an optimum signalling frequency such that the number of active
modes may be reduced, with a possible improvement in delay distortion of the
signal.  The choice of an optimum signal frequency is made possible by
means of a mode-time plot, which shows the diurnal changes to be expected
in propagation characteristics as determined by predicted changes in the
ionosphere over the path.  (Science or engineering abstract, formal literature,










IRE Trans., vol. AP-8, no. 2, pp. 224-225; March 1960.Source Text
Keyword Text
It is shown that with a two-dimensional array of apertures, any desired
radiation pattern, specified throughout the entire (θ, φ) -space can be
synthesized, regardless of whether the pattern is separable into two
independent patterns in the principal planes or not.  Such an array can thus
be made to synthesize any Fourier series in two-dimensions.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Improved Antennas of the Rhombic ClassTitle Text
Laport, E. A., and Veldhuis, A. C.Author Text
R.C.A. Rev., vol. 21, no. 1, pp. 117-123; March 1960.Source Text
Keyword Text
Aerials are described that provide greater sidelobe suppression than
conventional rhombic types, yet retain all the desirable features of the latter.
Measured radiation patterns from a scale model, and from a full-scale double-
rhomboid design are given.  Simultaneous transatlantic transmissions with
this aerial and with a conventional rhombic at 10 Mc/s are compared.
(Science or engineering abstract, formal literature, English language/USA






Ground Antenna for Space Communication SystemsTitle Text
Linnes, K. W., Merrick, W. D., and Stevens, R.Author Text
IRE Trans., vol. SET-6, no. 1, pp. 45-54; March 1960.Source Text
Keyword Text
An 85 ft. diameter, equatorially mounted, parabolic reflector for satellite
tracking is described.  The aerial, similar to those used for radio astronomy,
is located near Goldstone Lake near Barstow, Calif.  The mechanical and
electrical characteristics and subsystems are discussed, and performance in
tracking the lunar probe Pioneer IV is described.  (Science or engineering







The Association of Visible Auroral Forms with Radar EchoesTitle Text
Lyon, G. F.Author Text
Canad. J. Phys., vol. 38, no. 3, pp. 385-389; March 1960.Source Text
Keyword Text
A peak in 48.2 Mc/s echo occurrence is observed at Saskatoon
corresponding in time to the period of breakup of quiet arc into active rayed
structures.  This is also the time of most frequency occurrence of
characteristic "Curl" forms in the aurora.  If, as Gartlein suggests, the "Curl"
forms are formed by instabilities in a sheet beam then the primary particles
are positively charged.  (Science or engineering abstract, formal literature,







A Method of Amplitude and Phase Measurement in the VHF-UHF BandTitle Text
Monteath, G. D., Whythe, D. J., and Hughes, K. W. T.Author Text
Proc. IEE, vol. 107B, pp. 150-154; March 1960.Source Text
Keyword Text
A null method has been devised for measuring changes in the amplitude and
phase of the transmission characteristic of a network at any frequency in the
range 41-1000 Mc/s.  A commercial instrument, designed for admittance
measurement, is used with only slight modification for this application.  Its
subsequent use as an admittance meter is unaffected.  The measurement of
phase can be made to within about ±3º, unless a large variation of amplitude
is encountered when reading accuracy limits the accuracy of phase
measurement in the regions of small amplitude.  If the error in a measurement
is regarded as a vector, then, with any amplitude variation, the maximum
value of the magnitude of this error vector is about 6% of the full-scale reading
of the instrument.  (Science or engineering abstract, formal literature, English






Astronomy for the Non-AstronomerTitle Text
Newton, Robert R.Author Text
Trans. I.R.E., vol. set-6, no. 1, pp. 1-16, March 1960.Source Text
Keyword Text
Kinematical observations of the solar system have attained an accuracy
reached in a few other areas of measurement.  The adequate description of
these observations requires an elaborate and accurate terminology.  This
paper defines and discusses most of the important terms, coordinate
systems, and methods of time reckoning which are used by astronomers in
describing the motion of the solar system.  No previous background in
astronomy on the part of the reader is required.  Warning is also given
concerning terms whose meanings look obvious, but which in fact do not
mean what they seem to.  (Abstract source unknown, formal literature,






Calculation of the Radiation Pattern of an Aerial with a Non-Plane Wave
Incident upon It
Title Text
Peresada, V. P.Author Text
Radiotekhnika, vol. 15, no. 3, pp. 18-24; March 1960.Source Text
Keyword Text
In the measurement of radiation patterns the incident em wave is considered
substantially plane when the distance between the transmitting and receiving
aerials satisfies the well-known relation R > 2a1a2/λ.  Exact solution is
obtained for two cases when: (a) on reception, the wavefront of the incident
field is not plane, the knowledge of the pattern on transmission being a
prerequisite; (b) the wavefront at the primary radiator is not plane due to
various causes including interference due to reflections from the dish.  For
purposes of design and measurement, an approximate solution is obtained.
(Science or engineering abstract, trade journal, Russian language/abstract,






Receiving System Countermeasures, VLFTitle Text
Richrath, W., Martin, J., and Osinski, T.Author Text
A.R.F. Products, Inc., River Forest, Illinois, Interim Report No. 8, Contract
NObsr 77636, ASTIA No. AD-322 035; 3 March 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Phase III, Final Engineering Report, Wullenweber Antenna ArrayTitle Text
Rose, J.Author Text




This report covers the period 30 November 1959 - 28 February 1960.  The
modified indicating equipment operates satisfactorily at approximately 300
rpm with excellent synchronization and absence of "jitter."  All equipments
required under Amendment No. 26 of Wullenweber Phase III have been
delivered to Bureau of Ships. (Abstract taken from author's conclusion,






A Method to Reduce Antenna Ground ReflectionsTitle Text
Sabih, D.Author Text
IRE Trans., vol. AP-8, no. 2, pp. 225-227; March 1960.Source Text
Keyword Text
Describes a method for the elimination of ground reflections in aerial
measurements.  The signal driving the aerial under test is frequency-
modulated and part of it is fed via a waveguide to the receiver.  This signal
beats with the incoming direct ray from the aerial and also with the unwanted
ground-reflected ray.  Because of the differences in propagation times for the
three paths, and because of the sawtooth frequency sweep, the beat
frequency for the direct ray will differ from that for the reflected ray which can
be accordingly filtered out.  Some typical figures are quoted for an X-band
aerial example.  (Science or engineering abstract, formal literature, English






Height and Thickness Parameters for Region F of the IonosphereTitle Text
Schmerling, Erwin R.Author Text
J. Geophys. Res.,  vol. 65, no. 3, pp. 1072-3, March 1960.Source Text
Keyword Text
It is frequently useful to characterize the height and thickness of region F
when examining the changes that take place with time and position as well
as the special effects occurring during solar eclipses and ionospheric storms.
 It is the purpose of this note to point out some difficulties arising from the
conventional parameters and to introduce some new parameters that







A Possible Means of Avoiding Shipboard ReradiationTitle Text
Travers, D. N., and Moore, J. D.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Task Summary
Report V on Contract  No. 64585, ASTIA No. AD-246 010L; 25 March 1960.
Source Text
Keyword Text
Reradiation error reduction in high frequency shipboard direction finders can
be approached in three ways:  (1) avoid reradiation by proper placement of the
direction finder, (2) prevent reradiation by treating the reradiator in a suitable
manner, and (3) accept reradiation and resolve the various directional
components.  Avoiding reradiation is reviewed in the light of new suggestions
that siting locations heretofore unavailable may in the future be available for
operational use.  These new site-locations admit the possibility of a negligible
reradiated field.  Conditions for achieving a negligible reradiated field are
reviewed for a ship similar to the USS Bache, and it is shown that to reduce
maximum simple loop reradiation error to 12º it is necessary to either elevate
the direction finder at least 230 feet above the water, or locate it at the water
line, at a distance of approximately 500 feet from the foremast structure.  It is
concluded that the latter location may offer objections greater than those of
elevating, and requirements to achieve elevation are then reviewed.  Elevation
may be achieved by a balloon or helicopter.  For a balloon, the elevated
equipment must be limited to 30 pounds, while for a helicopter weight
restrictions are not severe.  It is concluded that if experimental verification of
the reradiation error reduction with altitude is desired, a helicopter-supported
AN/SRD-7 antenna could provide data at a reasonably early date and for a
variety of ships.  (Author's abstract, technical report including miscellaneous







Bearing-Distance-Heading Indicators ID-526/ARN and Experimental ID-
(137)/ARN
Title Text
Yost, William M.Author Text
Weapons Guidance Lab., Wright Air Development Division, Wright-Patterson
AFB, Final Report on Flight Display and Flight Control Integration (instrument




ID-526/ARN and ID-(137)/ARN bearing-distance-heading indicators resulted
from an investigation of techniques for presenting and utilizing navigational
information derived from dead reckoning computers and non-navigational
equipments.  Basic components are servo gear system, transistorized
amplifier, index knob, counter drums, repeater synchros, zero center
mechanism, and a 50-degree cone of visibility.  The ID-526/ARN, a universal
type indicator, passed all tests within prescribed error tolerances and was
standardized.  Tests and test results for all models of both indicators are
included.  (Author's abstract, technical report including miscellaneous
government published material, English language, document not available,
direction finding, flight instruments, radio navigation, airborne, design,
navigation,  range finding, servomechanisms, tests, transistor amplifier,






Design and Fabrication of Receiver, Radio R-902(XE-1)/PRDTitle Text
Aldred, E. D., Riddle, M. M., et al.Author Text
P. R. Mallory and Company, Indianapolis, Indiana, Progress Report No. 3,
Contract No. DA 36-039-sc-78351, ASTIA No. AD-238 388; 30 April 1960.
Source Text
Keyword Text
This work describes design work and test results on breadboarded circuits for
Radio Receiver R-902 in accordance with Signal Corps Technical
Requirements SCL-5483A.  This receiver is a portable, low battery drain
equipment covering the 100-400 mcs range.  Test results and problems
encountered in the preselector, local oscillator, and R.F. amplifier for the RF
tuner section of the R-902 Receiver are discussed.  Test results and problem
areas concerning the construction of IF amplifiers, audio stage, chopper
stage, and discriminator as well as a complete receiver are discussed.  Front
Panel Construction techniques are also described.  (Author's abstract,
technical report including miscellaneous government published material,






A Four Component Polarization Resolver for MicrowavesTitle Text
Allen, P. J. and Olin, I. D.Author Text
Memorandum Report No. 1086, U.S. Naval Research Laboratory,




The state of polarization of an electromagnetic wave is usually defined in
terms of orthogonal linearly polarized components, or orthogonal circularly
polarized components, and a relative phase angle.  In polarization studies it is
often of interest to comparer directly the statistical character of the linear and
the circularly polarized components of a received signal.  This report
describes and theoretically analyzes a simple four-component polarization
resolver which splits an arbitrarily polarized input signal into both linear and
circular components, readily permitting their comparison.  One version of the
resolver has provision for local oscillator injection to permit linear conversion
to i-f signals for more convenient processing.  The same resolver can be used
in an electronic polarimeter to obtain an instantaneous "picture" of input
signal polarization, along with continuous indication of "sense" of the input
polarized wave.  A bandwidth of 12 percent has been achieved in experimental
resolvers at X-band. (Authors' abstract, technical report including










Sylvania Electronic Systems-West, Electronic Defense Laboratories,
Mountain View, Calif., Report No. 302-PI-02, ASTIA Nos. AD-362 817 and AD-
362 818; April 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English








Hallicrafters Company, Chicago, Illinois, Contract No. AF 33(604)21206,
ASTIA No. AD-316 067; 1 April 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Stoddart Aircraft Radio Company, Hollywood, California, Final Report on




A detailed description is presented of a transistorized interfering measuring
set AN/PRM-1(XN-2).  Completely redesigned transistorized circuits were
developed for the RF, IF, detector and voltmeter amplifier systems.
Evaluation tests were performed and the general and factual data resulting
from these tests are described.  Also included are studies and comments
upon the various aspects of the transistorized circuitry.  Recommendations
are given for improvement in the existing transistorized circuitry based upon
the experience gained in the test performance.  Specific requirements for
construction of prototype models are given.  (Author's abstract, technical
report including miscellaneous government published material, English














Not available.  (Author's abstract, technical report including miscellaneous







Refraction of Radio Waves at Low Angles Within Various Air MassesTitle Text
Bean, B. R., Horn, J. D., and Riggs, L. P.Author Text
J. Geo. Phys. Res., vol. 65, no. 4, pp. 1183-1187; April 1960.Source Text
Keyword Text
The refractive index structure and bending of radio rays within air masses of
nonexponential refractive index height structure is treated in terms of the value
expected in an average atmosphere of exponential form.  It is demonstrated
that refraction differences within air masses arise from departures of refractive
index structure from the normal exponential decrease with height.  The effect
upon radio ray refraction of these departures from the normal exponential
refractive index structure is most pronounced for small initial elevation angles
of the radio ray.  (Science or engineering abstract, formal literature, English






Direction Finder Group, UHFTitle Text
Bednash, C. S., and Clifford, V. F.Author Text
ITT Labs., Nutley, New Jersey, Quarterly Progress Report No. 6, ASTIA No.
AD-240 613; 30 April 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Further Studies of 'Spread-F' at Brisbane.  I. ExperimentalTitle Text
Bowman, G. G.Author Text
Planet. Space Sci. (GB), vol. 2, no. 2-3, pp. 113-49, April 1960.Source Text
Keyword Text
Rotating-spaced loops recorded the azimuths-of-arrival of pulsed 3.84 Mc/s
signals from Armidale (202 degrees, 355 km from Brisbane); also pulsed
signals at the same frequency, from a transmitter on the site of the loops.
These and other normal-incidence records indicate that the irregularities of the
F2-layer responsible for "Spread-F" records at Brisbane, are ripples of
considerable lateral extent with a "wave-length" varying from 20 km to over
100 km.  The position of the ripple in each ionization contour changes with
height in such a manner as to suggest a simple relationship with the
geomagnetic field orientation.  Seasonal variations of the phenomenon show a
winter maximum and a summer sub-maximum, and there is a distinct inverse
sunspot-cycle relationship.  The type of spreading defined as range-spreading
generally has a peak of occurrence around midnight, and that defined as
frequency-spreading peaks during the sunset and sunrise periods, after an
allowance is made for a diurnal variation associated with the changing foF2







Further Studies of 'Spread-F' at Brisbane.  II. InterpretationTitle Text
Bowman, G. G.Author Text
Planet. Space Sci. (GB), vol. 2, no. 2-3, pp. 150-6, April 1960.Source Text
Keyword Text
The experimental results for the phenomenon, revealed from the analysis
presented in Part I of this paper, are discussed,  It is deduced that "Spread-F"
results from a ripple structure in the ionization contours of the F2-layer.
Model ionization distributions are proposed, and ray-paths drawn, in an
endeavor to explain the various aspects of the types  of "Spread-F" classified
in Part I.  The evidence suggests that the type of spreading observed is
determined by (i) the foF2 variation at the time, (ii) the amplitude of the ripples,
and (iii) the spacing between the ripples.   If the ripple amplitude is small, no
spreading will be observed.  The ripples appear to be present all the time, and
their amplitudes seem to become greater with an increase in F2-layer height.







Electronic Reconnaissance SetTitle Text
Confalone, J., and Morrow, P.Author Text
Airborne Instruments Lab., Inc., Long Island, New York, Quarterly Report No.
13, Contract No. AF 33(604)14319, ASTIA No. AD-316493; 1 April 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Navy Space Surveillance SystemTitle Text
Easton, R. L., and Fleming, J. J.Author Text
Proc. IRE, vol. 48, no. 4, pp. 663-669; April 1960.Source Text
Keyword Text
A complete system for satellite detection and tracking and for computations
of satellite orbits is described.  This detection system uses a cw transmitter
separated from two receiving sites, all having fan-type co-planar aerial beams.
 The angle of arrival of the reflected signals is measured at each station by
the use of an interferometer.  The position of the reflecting object is inferred by
the point in the fan aerial beam defined by the intersection of the arrival angles
at the two receiving stations.  Two radial (radio detection and location) devices
of the type described have been installed in the southern U.S.  In addition to
the detecting and tracking installation the system includes data transmission
lines, a data reduction centre, a very high speed computer for orbit
determination and predictions, and display devices.  (Science or engineering







A Study of Natural Electromagnetic Phenomena for Space NavigationTitle Text
Franklin, R. G., and Birx, D. L.Author Text
Proc. IRE, vol. 48, no. 4, pp. 532-541; April 1960.Source Text
Keyword Text
A study was made of the use of natural electromagnetic radiation in the
space environment for navigation purposes.  Radiations from the sun, stars,
and interstellar space in both the visible and rf portions of the spectrum and
also cosmic rays were investigated.  Emphasis is placed on the
measurement of velocity in space utilizing the Doppler phenomenon.
Equipment and techniques useful in deriving velocity information from Doppler
shift measurements are described and figures for expected accuracy are
derived.  Other passive techniques having possible application to space
navigation such as the measurement of total solar radiation and solar
diameter are briefly discussed.  (Science or engineering abstract, formal






Data on Ferrite Materials When Used as Rod Cores in Solenoidal
Inductors and Transformers
Title Text
Fuller, A. J. B.Author Text
Electronic Engng., vol. 32, pp. 236-237; April 1960.Source Text
Keyword Text
Charts are presented which permit comparison of permeability and loss for
various ferrites over the frequency range 2 to 80 Mc/s.  Various rod
specimens of ferrite material were used as the core of a coil whose
impedance was measured.  The results are presented in terms of a "low-level
Q" and "insertion factor" of the material.  (Science or engineering abstract,







The Electric Field at the Ground Plane near a Top-Loaded Monopole
Antenna with Special Regard to Electrically Small L- and T-Antennas
Title Text
Knudsen, H. L., and Larsen, T.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 2; March-April 1960.Source Text
Keyword Text
The present article deals with the calculation of the electric field strength at
the ground plane near electrically small top-loaded antennas having a known
current distribution, with special reference to L- and T-antennas.  The formulas
and numerical values obtained here for this component may be used in
calculating the contribution to the ground losses around an antenna of the
above-mentioned type due to the vertical component of the earth current.  An
exact expression involving an integral has been obtained for the electric field
strength at the ground plane due to the current in a linear antenna having an
arbitrary inclination.  If the length and the height of the antenna is small
compared to the wavelength, and if the current distribution on the antenna can
be expressed by a finite number of terms of a power series, it is theoretically
possible to obtain a closed expression for the field at the ground plane.
However, only in special cases does this expression become sufficiently
simple to be of practical value for numerical calculations.  Working formulas
have been obtained and numerical calculations carried out for the near zone
field of an electrically small vertical or horizontal antenna with a linear current
distribution.  Based on these results, a calculation has been made of the
electric field strength at the ground plane near electrically small L- and T-
antennas.  Also, the relative contribution to this component due to the top
loading has been calculated.  (Author's abstract, formal literature, English






Radar Astronomy Symposium ReportTitle Text
Leadabrand, R. L.Author Text
J. Geophys. Res., vol. 65, no. 4, pp. 1103-1118; April 1960.Source Text
Keyword Text
A symposium was held at San Diego in October 1959, as part of the
technical programme of the United States National Committee of the
International Scientific Radio Union.  The subjects discussed included radar
studies of the moon, sun and planets; radar studies of the exosphere and
interplanetary medium and radar echoes from meteors and aurora.  (Science
or engineering abstract, formal literature, English language/USA abstract,






Eddy-Current Effects in Rectangular Ferromagnetic RodsTitle Text
Lee, E. W.Author Text
Proc. IEE, Monogr. 371M, p. 8; April 1960.Source Text
Keyword Text
Expressions are obtained for the eddy-current distribution and the resulting
loss angle for an infinitely long ferromagnetic rod of rectangular cross-section
containing a number of domains magnetized parallel and anti-parallel to the
axis of the rod and separated by domain wall running perpendicular to the
long edge of the cross-section.  Results are expressed in terms of the ratio of
the lengths of the sides of the rod and number of walls.  Two cases are
considered:  (a) the low-frequency limit in which the domain walls remain
plane; and (b) the more general case in which the wall becomes bowed
because of eddy-current screening effects.  (Science or engineering abstract,







Hyperbolic Direction Finding with Sferics of Transatlantic  Origin.
<NOTE> Technical Rept.
Title Text
Lewis, E. A., Harvey, R. B., Rasmussen, J. E.Author Text
Technical Report from:  Air Force Cambridge Research Labs L G Hanscom
Field Mass., Report AFCRC-TR-60-128, 31 pages; April, 1960.
Source Text
atmospherics, direction finding, lightning, position
finding,  thunderstorms, very low frequency, data
transmission systems,  ionospheric disturbances,
Western Europe, sferics
Keyword Text
The described AFCRC experimental `hyperbolic direction finder'  consists of
an array of sferic receivers in the New England  area, connected by wide-band
data links so that microsecond  differences in pulse arrival time can be
measured. The  hyperbolic directions can be determined from the time
differences. In a series of coordinated runs, individual  sferics originating in
western Europe were observed by both  the New England net and the sferics
net of the British  Meteorological Office.  The BMO furnished the geographic
coordinates of the lightning strokes so that measurements of  position could
be compared. Tabulated results for 150 sferics  show an average absolute






Survey   of   Position  Location  Techniques  for  CDEC  (Combat
Development  Experimentation Center).  <NOTE> Special Rept. no.4
Title Text
Lynch, W. M.Author Text
Technical Report from:  Stanford Research Inst Menlo Park Calif.,  62 pages;
April, 1960.
Source Text
radio navigation, reviews, surface targets, position
finding, radio equipment, radio  transmission,
triangulation, networks, hyperbolic navigation,
direction finding stations, data  transmission systems,
target acquisition, NTISA
Keyword Text
The primary requirements for a position location system for CDEC are: (1) The
system  must determine position of vehicles on the ground in irregular terrain
to an accuracy of  50 meters; (2) The positions of 300 vehicles must be read
out at a central experiment  control center in less than 30 seconds; (3) The
size, weight, and power consumption of  the mobile equipment must be
satisfactory for installation in vehicles as small as jeeps.  To insure reliable
operation in very rough terrain, the equipment must not be too  complex; and,
(4) The system must be fully automatic and capable of operation during  day
or night. Once the mobile equipment is calibrated, it must not require
correction or  resetting during an experiment by personnel in the vehicle. The
purposes of the report are  to define DCEC requirements for a position
location system, to determine whether any  currently available navigation
system would meet CDEC needs, and to make  recommendations for






Navigation Using Signals from High-Altitude SatellitesTitle Text
Moody, A. B.Author Text
Proc. IRE, vol. 48, no. 4, pp. 500-506; April 1960.Source Text
Keyword Text
Satellites in orbits a few hundred miles from the earth might be used in some
form of piloting system, but orbit-prediction problems, limited coverage by
individual satellites, and computer complexities are serious obstacles to be
overcome by such a system.  A different approach would be to place three or
four satellites in orbits at an optimum distance somewhere between 1000 and
12,000 miles from the earth to serve as artificial celestial bodies in a system
that would be a natural evolution from traditional celestial navigation methods.
A stabilized directional aerial operating with a receiver capable of accepting
signals from both the satellites and the sun would provide angle measurement
data both for fixing the position of the craft and also for establishing a north
reference.  The degree of sophistication of the user equipment would differ
with requirements.  (Science or engineering abstract, formal literature, English






Some Considerations in Design of Horizontal Rhombic AntennaTitle Text
Rao, K. L.Author Text
J. Instn. Telecomm. Engrs., vol. 6, no. 3, pp. 123-128; April 1960.Source Text
Keyword Text
Compromise in design of rhombic antenna because of limitations in pole
height and site area is discussed;  means for increasing radiating efficiency of
rhombic antenna and reduction of minor lobes is also considered.  (Science
or engineering abstract, formal literature, English language/Indian abstract,








A.R.F. Products, Inc., River Forest, Illinois, Special Engineering Report No. 2,
Contract NObsr4 77636, ASTIA No. AD-322 550; 12 April 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Receiving System Countermeasures, VLFTitle Text
Richrath, W., Martin, J., and Osinski, T.Author Text
A.R.F. Products, Inc., River Forest, Illinois, Interim Report No. 9, Contract
NObsr 77636, ASTIA No. AD-322 036; 8 April 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Characteristics of a VOR on a 200-Foot TowerTitle Text
Sterling, R.Author Text
National Aviation Facilities Experimental Center, Atlantic City, New Jersey,
Final Report.  See also Department of Commerce PB 161949; April 1960.
Source Text
Keyword Text
A mobile VOR station located in a cleared area 200 feet square at one corner
of a heavily wooded site was flight tested.  A maximum course scalloping of
plus or minus 11.5º was recorded at a radius of 20 miles and an altitude of
1,000 feet.  Later, a VOR antenna was erected on a 200-foot tower with a 60-
foot-diameter counterpoise.  Similar flight tests indicated a scalloping
maximum of plus or minus 0.5º.  A 20-mile radius orbital flight in the first null
(1.2º) produced scalloping of plus or minus 6º maximum.  The distance range,
for a receiver input signal of 5 microvolts, varied from 63 miles at 300 feet
altitude to 175 miles at 9,000 feet altitude.  It is shown that with an antenna
200 feet above ground, while there still are objectionable course bends in the
nulls of the vertical plane radiation pattern, the detrimental effect of the site on
VOR performance was reduced at low elevation angles, and the low-altitude
coverage was extended.  This type of installation should be useful in heavily
wooded terrain where a suitable site cannot be obtained for the installation of
a more conventional station.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






The Joint Use of the Ordinary and Extraordinary Virtual Height Curves in
Determining Ionospheric Layer Profiles
Title Text
Storey, L. R. O.Author Text
J. Res. NBS,  vol. 64D, no. 2, pp. 111-24, March/April 1960.Source Text
Keyword Text
An extension of Budden's matrix method for determining ionospheric layer
profiles is described.  When analyzing vertical incidence ionograms by the
matrix method, it is usual to interpret the virtual height curve for the ordinary
mode only.  Errors then arise from the presence in the lower ionosphere of
low-density ionization for which the plasma frequency is less than the lowest
frequency observed.  In the proposed extension of the method, such errors
are reduced by making use of the extraordinary virtual height curve as well as
of the ordinary.  (Abstract source unknown, formal literature, English






Antennas and Methods for Reradiation Error Reduction in Shipboard
Direction Finding
Title Text
Travers, D. N., Moore, J. D., and Sherrill, W. M.Author Text
Southwest Research Institute, Interim Development Report, Contract No.
Navy NObsr 64585; 26 April 1960.
Source Text
Keyword Text
The recent effort toward a shipboard test of the three-loop prototype antenna
is summarized for the portion of work contributed by Southwest Research
personnel.  The antenna is to be installed on the U.S.S. Richard E. Kraus,
probably during July.  A brief description of the installation configuration of
antenna and mainmast is given.  The method of Component Resolution is
reported in detail for both twin channel and single channel direction finders
suitable for shipboard use.  Component Resolution attempts to resolve the
reradiated field into the individual components of the field according to
direction.  Considerable detail is presented for a two-component field.  The
use of an analog to solve  problems related to shipboard conditions is
described.  The investigation of ferrite antennas is reviewed and recent work
reported in detail.  Experiments to obtain higher order windings and patterns
are reported.  The use of a flat ferrite disc is reported and the possibilities for
further investigation are reviewed.  The status of the Balloon and Helicopter
supported direction finder is mentioned.  The status of other direction finding
methods under consideration is reported.  (Author's abstract, technical report
including miscellaneous government published material, English







Terrestrial Propagation of Very-Low-Frequency Radio WavesTitle Text
Wait, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 2; March-April 1960.Source Text
Keyword Text
A self-contained treatment of the waveguide mode theory of the propagation of
very-low-frequency radio waves is presented.  The model of a flat earth with a
sharply bounded and homogeneous ionosphere is treated for both vertical and
horizontal dipole excitation.  The properties of the modes are discussed in
considerable detail.  The influence of earth curvature is also considered by
reformulating the problem using spherical wave functions of complex order.
The modes in such a curved guide are investigated and despite the initial
complexity of the general solution, many interesting and limiting cases may
be treated in simple fashion to yield useful and convenient formulas for
calculation.  Other factors considered are the influence of the earth's
magnetic field, antipodal effects, resonator type oscillations, and the influence
of stratification at the lower edge of the ionosphere.  (Author's abstract, formal






Experimental Investigation of Electromagnetic Wave Scattering from
Periodically Uneven Surfaces
Title Text
Aksenov, V. I.Author Text
Radiotekhnika I Elek tronika, vol. 5, no. 5, pp. 782-795.  Translation in Radio
Engineering and Electronics; May 1960.
Source Text
Keyword Text
Metallic and semiconducting surfaces with sinusoidal and sawtooth profiles
were used in measurements of scattering of 7.95 mm waves.  The
experimental setup in which square horns were used as transmitting and
receiving aerials is described:  both aerials could be rotated in order to vary
the polarization.  Measurement errors did not exceed 25% of the amplitude of
the scattered wave.  Existing theories are discussed and measurement
results are compared with those obtained analytically.  Discrepancy between
experiment and theory increases with roughness of the surface, and none of
the existing theories are fully satisfactory.  (Written for this publication by







Radio Location TechniquesTitle Text
AnonymousAuthor Text
Antenna Lab., Ohio State University Research Foundation, Columbus, Ohio,
Progress Report No. 1, on Phase 1, Report No. 1075-1, Contract No. AF
30(602)2214, 1 May 1960.
Source Text
Keyword Text
(Abstract not available, technical report including miscellaneous government






Rapid Scanning Search Antenna Set AN/TLA-2( )Title Text
AnonymousAuthor Text
General Electronic Labs., Cambridge, Massachusetts, Final Report, ASTIA
No. AD-328 945; 4 May 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Development of Antenna Group AN/GLA-4Title Text
Arnold, R. G.Author Text
J. and H. Smith Manufacturing Company, Newburgh, New York, Final Report,
ASTIA No. AD-247 524; 17 May 1960.
Source Text
Keyword Text
This report describes the development of a narrow/broad beam antenna group
and positioning control system covering the frequency range of 1000 mc to
12,000 mc.  The four feedhorn antennas may be used with or without the
associated parabolic reflectors and are switched remotely to cover the
frequency range.  The broad-beam, low gain option may be used in the search
type function and the narrow-beam, high gain option used to obtain accurate
D/F bearings.  The basic equipment is patterned somewhat after the AN/GLA-
4(XE-1) model which was previously produced to provide a similar, but
substantial change and additions have been made to expand usefulness and
increase reliability.  The Geneva Mechanism of the previous model (feedhorn
drive) has been replaced by a helical gear drive with an index pin locking
arrangement, and the drive motor power has been greatly increased to
improve reliability, especially at low temperatures.  The over-all circuitry has
been redesigned to provide the option of Broad/Narrow beam operation, and to
permit direct operation to the selected polarization position without the
necessity to proceed in a predetermined cycle. The entire equipment is
mounted atop a 20 ft tower complete with service platform, and includes a
special housing for tuning units of the associated receiver.  It is concluded
that the previous design has been greatly improved in regard to function,
convenience, and reliability.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Determination of the Orbit of an Artificial SatelliteTitle Text
Besag, P. L., and Anderson, J. T.Author Text
Proc. IRE, vol. 48, no. 5, p. 950; May 1960.Source Text
Keyword Text
This supplements a previous letter pointing out that in the solution for multi
station Doppler tracking a geometrical relationship exists between the slant
ranges.  Through the use of this relationship sufficient equations for a full
solution can be derived.  (Science or engineering abstract, formal literature,










Proc. IRE, vol. 48, no. 5, pp. 956-957; May 1960.Source Text
Keyword Text
For more than half a year, backscatter records have been made at Breisach
am Rhine on a fixed frequency of 16.65 Mc/s, using a pulse duration of 100
µsec.  The records, of which typical examples are reproduced, show clear
evidence of focusing on nearly every day, often for many hours and for both
magneto-ionic components.  The effect of focusing was less pronounced in
summer than in winter, and at Breisach the focusing phenomena were less
frequency and less important when observations were made in the directions
of 250º and 280º than they were in the 220º direction.  A statistical analysis
of the results for the first 6 months of 1959, for the S. and SW directions, is
given in a diagram which shows the degree of focusing observed each day in
the periods morning, daytime, evening and night, the focusing being classified
into four grades:  0 = no focusing; 1 = weak focusing; 2 = both components
distinctly visible at skip distance; 3 = lasting a long time and components
distinctly visible.  On the frequency used, daytime focusing was only present
in winter and night focusing was most frequent in spring.  The overall
importance decreased in summer.  (Science or engineering abstract, formal







Mutual Impedance Effects in Large Beam Scanning ArraysTitle Text
Carter, P. S.Author Text
IRE Trans., vol. AP-8, no. 3, pp. 276-285; May 1960.Source Text
Keyword Text
An analysis is presented of the driving-point impedance of the elements in a
flat array of infinite vertical height but finite horizontal width.  It is assumed
that each of the elements is fed by a separate amplifier, having infinite internal
impedance, and that the amplifiers can be phased to direct the beam at
various positions in space.  The radiating elements considered are infinitely
long wires spaced on half-wavelength centers and half-wave dipoles spaced
on half-wavelength centers, each backed by a conducting ground plane
spaced λ/4 from the elements.   Values of driving-point impedance are
computed for the 61 elements in arrays 30 wavelengths wide.  Values of the
driving-point impedance near the center of the array are found to agree closely
with the values computed for infinitely wide arrays while the driving-point
impedance of elements near the edge of the array are found to deviate
considerably from the values at the center.  (Science or engineering abstract,







Atmospheric Noise Structure.  Measuring Equipment for 15 Kc/s-20 Mc/sTitle Text
Clarke, C.Author Text
Electronic Technol., vol. 37, no. 5, pp. 197-204; May 1960.Source Text
Keyword Text
Equipment is described for measuring the following parameters of
atmospheric radio noise as received on an omnidirectional aerial:  (1) the
amplitude probability distribution or the fraction of the time that the envelope
lies above various thresholds; (2) the rate of arrival of the noise pulses and
their amplitude distribution or, more generally, the number of occasions per
second on which the noise envelope exceeds the threshold; (3) the average
level of the envelope voltage; (4) the mean-square value of the envelope
voltage, related to the noise power; and (5) the duration probability distribution
of the noise bursts.  The rf components of the atmospheric wave train are
changed to an intermediate frequency of 10 kc/s within a bandwidth of 300
c/s, and all the measurements relate to the noise envelope in this bandwidth.
The if envelope is also displayed on a double-gun cathode-ray tube for visual
and photographic studies of the noise.  This may be done in conjunction with
a cathode-ray direction-finder operating at 10 kc/s, which provides directional
information for linking the noise with the geographical distribution of
thunderstorms.  The noise envelope may also be recorded on magnetic tape
and the replay analyzed in a manner similar to that used for the original noise.
 (Science or engineering abstract, trade journal, English language/abstract,






Mutual Coupling Effects in Large Antenna Arrays, I.  Slot ArraysTitle Text
Edelberg, S., and Oliner, A. A.Author Text
Trans. IRE, vol. AP-8, no. 3, pp. 286-297; May 1960.Source Text
Keyword Text
A periodic structure approach is presented for the analysis of the impedance
properties of large antenna arrays.  The method is applied to a two-
dimensional array of slots, in which each slot is fed by a separate waveguide
and the array radiates into a half-space.  The slot spacing and progressive
phasing in the array may be arbitrary, however.  The periodic structure
approach permits a waveguide-type analysis of the half-space which
automatically includes all mutual coupling effects.  Both the susceptance and
conductance of the slot are evaluated for arbitrary scan angle, and the effects
associated with the appearance of higher order beams are considered.
(Author's abstract, formal literature, English language/USA abstract,






Engineering Test Model, Antenna AS-1019 (XE-1)/TRDTitle Text
Hunter, R. E.Author Text
Granger Associates, Palo Alto, California, Quarterly Progress Report No. 3,
Contract No. DA 36-039-sc-84533, ASTIA No. AD-240 285; May 1960.
Source Text
Keyword Text
The effort expended during this period was directed toward the production of
Unit #1 and the preparation of that unit for testing.  The antenna, its mast, and
erection equipment were fabricated and assembled.  A delay was
experienced due to failure of the vendor to deliver the coaxial switch as
scheduled, necessitating a slip in delivery date of the first unit.  Upon receipt
of this item, fabrication was completed and preliminary tests were conducted.
 (Author's abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Predicting the Antenna's Role in R.F.I. [Radio Frequency Interference]Title Text
Jacobs, E.Author Text
Electronic Industr., vol. 19, no. 5, pp. 96-102; May 1960.Source Text
Keyword Text
Starts by outlining the general principles of aerial design in regard to
beamwidth, sidelobe level and interference.  Goes on to describe the different
regions of operation for small and large radiators, and considers the aerial
characteristics for far field space transmission and the Fresnel region.  Finally
considers the question of spurious frequency interference.  (Science or
engineering abstract, trade journal, English language/USA abstract,






The Archimedean Two-Wire Spiral AntennaTitle Text
Kaiser, J. A.Author Text
IRE Trans., vol. AP-8, no. 3, pp. 312-323; May 1960.Source Text
Keyword Text
A pair of equally excited but oppositely sensed Archimedean two-wire spirals
situated close to one another in the same plane - a doublet - is used to
generate a linearly polarized field in which the direction of polarization and
phase are controlled or varied independently of each other by rotation of the
spiral radiators.  An array of these doublets can be made to scan by rotation
of the several spiral elements; an eight-doublet array which was made to scan
over an 83º sector with small amplitude variation is discussed.  A doublet fed
from a ring network can be employed as a polarization diversity circuit.  A
virtual doublet is achieved by placing a single spiral in a right angle trough.  A
preliminary scanning array comprising four spirals in a trough was made to
scan ±36º.  The possibility of using a parasitic spiral in conjunction with a
driven spiral for obtaining linear polarization of variable direction and phase is
indicated.  A brief simplified analysis of the two-wire Archimedean spiral is
also presented, which leads to the concept of higher-order modes of radiation.
 (Science or engineering abstract, formal literature, English language/USA






A Convenient Method of Getting Representative Ionospheric HeightsTitle Text
King, G. A. M.Author Text
J. Geophys. Res., vol. 65, no. 5, pp. 1623-4, May 1960.Source Text
Keyword Text
Several organizations are reducing ionograms to electron-density profiles on a
routine basis.  Most of them use electronic computers.  Some workers do not
have access to a computer, yet would like profiles representative of monthly
conditions for each hour of the day, as a basis for theoretical studies.  A
convenient method of getting these data is proposed here:  First, draw h', f
curves representative of monthly conditions at each hour.  Then, reduce these
24 curves to true height profiles.  The representative h', f curves are prepared
as follows:  For the particular hour, trace every h', f curve for the month onto a
single piece of paper.  Now, draw a smooth median curve through them.  It is
surprisingly easy to do this if the median is counted in a direction
perpendicular to the slope of the resulting curve.  The figure shows a rather
difficult example.  The reduction to true heights can be done by any of the
standard methods,  but the ten-point methods of Shinn-Kelso (Thomas, 1959)
and Schmerling (1958) are especially suitable, being very quick and quite
accurate enough for this purpose.  One person can comfortably produce a
complete month's data in 24 working hours--an hour to a profile.  (Abstract






Ground Constant Measurements Using a Section of Balanced Two-Wire
Transmission Line
Title Text
Kirkscether, E. J.Author Text
IRE Trans., vol. AP-8, no. 3, pp. 307-312; May 1960.Source Text
Keyword Text
When an open-circuited section of unshielded balanced two-wire transmission
line is introduced perpendicularly into earth (or some sample under test), the
electrical characteristics of the latter may be found by simple input-
impedance measurements.  By laboratory sample measurements the
classical short- and open-circuited method can be used.  Some exact and
approximate procedures are presented and their utility and practical
limitations discussed.  Some precautions as to how possible errors and
inexactnesses in the measurements and following calculations may be
avoided are given.  As an example, a typical earth sample is tested in a
frequency range from 0.6 to 400 Mc/s, with graphical representation of the
most important electrical constants:  conductivity, dielectric constant,
attenuation, velocity of propagation, etc., which exhibit great variations in the
frequency range cited.  The measurement method presented seems to be
adequate to use in small mobile equipment, with which the ground in general
can be tested in its original site and under natural conditions without the
necessity of being removed.  (Science or engineering abstract, formal







Beam Pointing Errors of Long Line SourcesTitle Text
Leichter, M.Author Text
Trans. IRE, vol. AP-8, no. 3, pp. 268-275; May 1960.Source Text
Keyword Text
Relation between statistics of antenna beam pointing direction and phase and
amplitude errors at source has been obtained to first order in mean-square
errors, under certain restrictions, for long line sources.  (Science or
engineering abstract, formal literature, English language/USA abstract,






On the Beam Deviation Factor of a Parabolic ReflectorTitle Text
Lo, Y. T.Author Text
IRE Trans., vol. AP-8, no. 3, pp. 347-349; May 1960.Source Text
Keyword Text
Scanning can be achieved with a fixed parabolic reflector by physically
displacing the feed in the focal plane.  The beam deviation factor is defined as
the ratio of beam deflection angle to angular displacement of feed, both
angles being measured from the axis with the vertex as origin.  An expression
for the factor is derived and experimental and calculated curves of beam
deviation factor as a function of the reflector parameters are given.  (Science
or engineering abstract, formal literature, English language/USA abstract,






Checking Design of Stepped Luneberg LensTitle Text
Mathis, H. F.Author Text
IRE Trans., vol. AP-8, no. 3, pp. 342-343; May 1960.Source Text
Keyword Text
Outlines a checking procedure based on geometrical optics using Snell's law
and ignoring reflections.  Formulae are derived relating the co-ordinates of an
arbitrary emergent ray, at the focal radius, to the parameters of the lens.
These may be used to determine rapidly how well any design of lens meets
the required focusing specification.  (Science or engineering abstract, formal







Polarization Parameters of the Down coming Radio WaveTitle Text
Murty, Y. S. N., and Khastgir, S. R.Author Text
J. Geophys. Res., vol. 65, no. 5, pp. 1449-1457; May 1960.Source Text
Keyword Text
The phase difference between the normal and abnormal components of the
magnetic vector of the radio wave (i.e., the components in and at right angles
to the plane containing the wave normal and the direction of the earth's
magnetic field) and the limits of the tilt angle of the major axis of the
polarization ellipse (traced out by the electric vector) measured anticlockwise
with respect to the direction of magnetic north for the ordinary and
extraordinary modes of propagation were obtained from the ray theory of
propagation through the ionosphere.  The values are given in a table for the
ordinary and extraordinary modes in both hemispheres for regions below and
above the level of ionospheric reflection.  Scott's treatment of the same
problem on ray theory and the results given by Roy and Verma on the basis
of the coupled wave equations of Saha and others are reviewed.  It is shown
that discrepancies in the results of the polarization parameters obtained by
different workers on ray theory are only apparent and arise out of differences
in the forms and notations used in the different formulae.   It is also shown
that discrepancies in the limits of the major axis of the polarization ellipse
obtained from ray theory and wave theory are due to the interchange in the
expressions for the amplitude ratio of the normal to the abnormal components
for the ordinary and extraordinary waves given by Saha and others.  The
experimental results of Roy and Verma are shown to confirm theoretical
conclusions about the limits of the polarization ellipse.  (Science or
engineering abstract, formal literature, English language/USA abstract,






An Omnidirectional Circular Antenna Array Excited Parasitically by a
Central Driven Element
Title Text
Neff, H. P., and Tillman, J. D.Author Text
Trans. Amer. Inst. Elect. Engrs. I, vol. 79, pp. 190-192; 1960.Source Text
Keyword Text
A central dipole or unipole is surrounded by a ring of parasitic elements.  This
system radiates equally in all directions in the plane of the ring, but has a
minimum in radiated signal at an angle to this plane.  For a ring radius of
about 0.4λ this minimum is very deep.  By varying the length of the parasites
or adjusting a terminating reactance in each parasite it is possible to control
the direction of the minimum.  Theoretical performance curves are given, and
it is shown that these agree well with the experimental data.  Such arrays
have application to medium wave broadcast transmission.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Receiving System Countermeasures, VLFTitle Text
Richrath, W., Martin, J., and Osinski, T.Author Text
A.R.F. Products, Inc., Interim Engineering Report No. 10, Contract NObsr
77636, ASTIA No. AD-322 037; 6 May 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










J. Res. Nat. Bur. Stand., vol. 64D, no. 3; May-June 1960.Source Text
Keyword Text
The radiation impedance is derived by the electromotive force method in a
convenient form as the sum of the self-radiation impedance of a loop in the
free space and an additional term due to the reaction between the loop and
the sphere which is proportional to the well-known expansion coefficient of a
magnetic-type scattered wave from a sphere in an incident plane wave.  The
first antiresonance frequency has been given in the form of a universal curve
for a very small uniform current loop with core of an arbitrary composition of µ8
and ε8, subject to the condition that the average refraction coefficient is
extremely large.  Some numerical calculations show that high-µ core is
desirable for a comparatively lower frequency region, and high-ε core is rather
desirable in an antiresonance region.  (Author's abstract, formal literature,






Antenna Group for Direction Finder Set AN/PRD-5( )Title Text
AnonymousAuthor Text
Systems, Inc., Interim Report No. 1, Contract No. DA 36-039-sc-78352,
ASTIA No. AD-246 192; June 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Automatic D.F. ReceiverTitle Text
AnonymousAuthor Text
Engineer, vol. 209, p. 1023; June 1960.Source Text
Keyword Text
For ships' direction-finding service in the medium-frequency range (250-550
kc/s), Marconi's Wireless Telegraph Company, Ltd., Chelmsford, Essex, has
introduced the combined receiver and automatic radio goniometer illustrated.
The equipment is designed to operate with the Marconi Bellini-Tosi aerial
loops.  In automatic operation the signal from the fixed loop aerial, resulting
from displacement of the goniometer from the null point, is used in
conjunction with the signal from the vertical aerial to produce a low-frequency
error signal.  This activates a servo motor which drives the goniometer to the
null point.  Sensitivity of the receiver is variable by the use of a two-step gain
for automatic working with "normal" and "distant" settings, the former, used in
areas of reasonable signal strength, reducing the fluctuations of the
goniometer pointer due to excessive noise, while in the "distant" position
sensitivity is increased by approximately 20 dB.  A tuning meter enables the
correct setting of the "Normal"/"Distant" control to be selected, and also
facilitates accurate tuning.  With the service switch in the "Test" position, the
tuning meter can also be used to monitor valve feeds and voltages throughout
the equipment.  Provision is made for immediate switching from "Auto" to
"Manual", enabling bearings to be taken of weak signals in the presence of
stronger signals, a situation that might arise when dealing with a distress call.
 Controls for manual working are behind the hinged cover plate seen lowered
in the illustration.  The equipment is suitable for use with the leading makes of
gyroscopic repeaters, making it unnecessary to plot ship's head, but a
manually-adjusted Pelorus scale enables true bearings to be obtained when a
gyro repeater is not fitted.  (Author's abstract, trade journal, English






Radar Display Transmission by Line StorageTitle Text
Arnolds, R.Author Text
Elektronik , vol. 9, no. 6, pp. 171-178; June 1960.Source Text
Keyword Text
The storage problem is analyzed from the point of view of range and bearing
resolution, and the maintenance of signal-noise ratio.  Improvements in
storage tubes and methods of write-in and read-out are described.  In one
tube the beam is shaped to a narrow rectangular cross-section and is
deflected vertically by echo signals.  Positive or negative signals can be read
out by scanning horizontally at a suitable vertical level.  Beam current
modulation is unnecessary in this method.  Resolution can be improved by
using a circular scan.  A double-beam tube is used with provision for exact
superposition of the two circular traces.  Only 90% of the trace is used for
writing, but the reading scan uses the full circle, thus providing the dead time
necessary for time-base operation.  (Science or engineering abstract, trade






A Flush-Mounted Runway Antenna for Use with the F.A.A. Directional
Glide-Path
Title Text
Baechle, J. R., and McFarland, R. H.Author Text
Trans. IRE, vol. ANE-7, no. 2, pp. 32-39; June 1960.Source Text
Keyword Text
A flush-mounted airport runway antenna has been designed, built, and tested
which will allow glide-path signals for instrument landings to be radiated
directly from the touchdown point on the runway.  Empirical and simplified
analytical design procedures are discussed together with a comparison of
desirable and measured antenna characteristics.  Sufficient low-elevation
angle directivity has been obtained from a prototype antenna to provide a path
which extends well beyond 5 miles, the approximate distance at which the
glide is intercepted in practice.  (Author's abstract, formal literature, English






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., et al.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Progress




Continued progress is reported on the design of a radio direction finder in the
MF-hf-VHF range.  Plan for the experimental phase of the propagation
research task is outlined.  Design decisions on the hf wide-base phase
comparison and traveling-wave antenna RDF systems, respectively, have
been made.  An application of phase-lock principles to a spinning goniometer
type system is outlined.  Development work on a panoramic type RDF was
continued.  Progress toward the realization of an antenna for a VHF/UHF
phase comparison RDF system is reported.  (Author's abstract, technical
report including miscellaneous government published material, English






The Transmission of Signals During StormsTitle Text
Baranul'ko, V. A.Author Text
Radiotekhnika, vol. 15, no. 6, p. 18; June 1960.Source Text
Keyword Text
Some general remarks, including a reference to Soviet experimental work with
radio direction-finders on 50-200 Mc/s at distances up to 600 km.  (Science
or engineering abstract, trade journal, Russian language/abstract, document







On the Calculation of the Departures of Radio Wave Bending from
Normal
Title Text
Bean, B. R., and Dutton, E. J.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 3, p. 259; May-June 1960.Source Text
Keyword Text
The calculation of nonnormal tropospheric bending of radio waves is treated in
terms of a reduced-to-sea-level value of the refractive index.  This method
emphasizes departures of bending from the average bending for the United
States and consists of visualizing ray bending as consisting of two parts; an
"average" component and a "departure-from-average" component.  The
"average" component comprises most of the bending and is obtained
accurately from refraction tabulations while the component due to departures
is easily obtained by graphical means.  (Author's abstract, formal literature,






Methods for Obtaining Direction Information of X-Band Electromagnetic
Emitters
Title Text
Beckwith, H. M., Newberg, I. L., and Royal, D. E.Author Text
Thompson Ramo Wooldridge, Inc., Los Angeles, California, Final Technical
Report; Contract No. AF 30(602)2038, ASTIA No. AD-319 374; 23 June 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Broadband Log-Periodic AntennasTitle Text
Bell, R. L.Author Text
Electronics, vol. 33, no. 25, pp. 58-59; 17 June 1960.Source Text
Keyword Text
Tapered arrays based upon geometrical iteration have frequency bandwidths
up to 10:1.  These arrays are discussed in general terms, and radiation
diagrams are given for two typical forms.  (Science or engineering abstract,







Marconi Lodestar Vol-Automatische RightingzoekerTitle Text
Broersma, C. B.Author Text
De Zee, no. 6, pp. 247-248, June 1960.Source Text
Keyword Text







Natural Electromagnetic Energy Below the ELF RangeTitle Text
Campbell, Wallace H.Author Text
J. Res. NBS, vol. 64D, no. 4, pp. 409-11, June 1960.Source Text
Keyword Text
The transition of natural signals from sferics slow tails to geomagnetic
micropulsations was observed between 2.0 and 0.2 cycles per second.
Micropulsations with periods of 5 to 30 seconds have characteristics which
closely relate to solar terrestrial disturbance phenomena.  The low latitude
diurnal amplitude variation has maximums at 0945 and 1000 LMT  Similar
groups of oscillations appear in Alaska and California.  Simultaneous
pulsation of λ 3914 aurora magnetic field micropulsations has been observed







On the Mode Theory of Very-Low-Frequency Propagation in the
Presence of a Transverse Magnetic Field
Title Text
Crombie, D. D.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 3, pp. 265-267; May-June 1960.Source Text
Keyword Text
The effect of a purely transverse horizontal magnetic field on the propagation
of very-low-frequency (VLF) waves is considered.  It is shown that the
magnetic field introduces nonreciprocity, and that for the propagation along
the magnetic equator, the rate of attenuation is less for west-to-east
propagation than for east-to-west propagation.  (Science or engineering







Optical Data Processing and Filtering SystemsTitle Text
Cutrona, L. J., Leith, E. N. Palermo, C. J. and Porcello, L. J.Author Text
Trans. IRE,  vol. IT-6, No. 3, pp. 386-400, June 1960.Source Text
Keyword Text
Optical systems, which inherently possess two degrees of freedom rather
than the single degree of freedom available in a single electronic channel,
appear to offer some advantages over their electronic counterparts for certain
applications.  Coherent optical systems have the added property that one
may easily obtain many successive two-dimensional Fourier transforms of
any given light amplitude distribution, or, by use of astigmatic optics, one-
dimensional transforms can be obtained.  Therefore, most linear operations of
an  integral transform nature are easily implemented.  The optical
implementation of integral transforms which are of importance to
communication theory is discussed; the general problems of optical filter
synthesis and multichannel computation and data processing are introduced,
followed by a discussion of potential applications.  Astigmatic systems,
which permit multichannel operation in lieu of two-dimensional processing, are
treated as a special case of general two-dimensional processors.  Complex
input functions are discussed with relation to their role in coherent optical
systems.  (Abstract from authors' summary, formal literature, English






Some Medium Frequency Sky Wave MeasurementsTitle Text
Dixon, J. M.Author Text
Proc. IRE, Australia, vol. 21, no. 6, pp. 407-409; June 1960.Source Text
Keyword Text
Sky-wave field-strength measurements at broadcast frequencies for distances
up to 2000 miles are reported for the period 1953-1958.  Correlation of the field
strength with sunspot number and E-layer critical frequency is discussed.
(Science or engineering abstract, formal literature, English






New Circularly Polarized Frequency Independent Antennas with Conical
Beam or Omnidirectional Patterns
Title Text
Dyson, John D. and Mayes, Paul E.Author Text
Technical Report No. 46, Contract AF33(616)-6079, Electrical Engineering
Research Laboratory, Engineering Experiment Station, University of Illinois,
Urbana, Illinois, 20 June 1960.  (Paper presented at URSI-IRE Spring
Meeting, Washington, D.C., 3 May 1960, under the title "The Log-Spiral
Omnidirectional Circularly Polarized Antenna.")
Source Text
Keyword Text
A conical beam may be obtained from balanced equiangular spiral antennas
by constructing an antenna with more than two spiral arms and symmetrically
connecting these arms to provide a suppression of the radiated fields on the
axis of the antenna.  The angle of this conical beam can be controlled and
with proper choice of parameters it can be confined to the immediate vicinity
of the azimuthal (θ = 90º) plane.  An antenna with four symmetrically spaced
arms can provide a radiation pattern that is within 3 dB of omnidirectional
circularly polarized coverage.  The standing wave ratio of this antenna referred
to a 50 ohm coaxial cable is less than 2 to 1 over the pattern bandwidth.  This
four-arm version retains the wide frequency bandwidths of the basic conical
log-spiral antenna, and it provides a coverage which heretofore has been
difficult to obtain even with narrow band antennas.  (Authors' abstract,






Some Problems of Direction Finding of Interfering Radio WavesTitle Text
Erukhimovich, Yu, A.Author Text




ABSTRACT NO. 1:  The operation of a direction finder with direct reading on a
CRT is analyzed for a case of reception of two interfering waves.  The
phenomena of ellipticity, of parallelogram, of wandering bearing and of
apparent omnidirectional reception are explained.  Practical recommendations
are given for improvement of bearing reading.  ABSTRACT NO. 2:  An
analysis is made of the process of direction finding for two radio interference
waves by amplitude-type direct reading direction finders.  The laws governing
the phenomena of ellipticity and errors in bearings are elucidated together
with the inter-connection of these factors with the parameters of the arriving
beams.  The special role of the lateral deviation of radio waves from the arc of
the Great Circle is discussed for the case when they are propagated along
the earth.  The phenomena of the "parallelogram", "wandering of the bearings"
and "circle reception" are elucidated and practical recommendations made.
(Abstract No. 1 - Science or engineering abstract, Abstract No. 2 - Author's






Radio Collision-Avoidance Systems for AircraftTitle Text
Fitzgerald, R. T., Brown, H. C., and Reed, M. D.Author Text
IRE Trans., vol. ANE-7, no. 2, pp. 40-54; June 1960.Source Text
Keyword Text
Several cooperative radio systems for avoiding aircraft collisions are
considered from the standpoints of technical requirements, feasibility, and
cost.  The system with the broadest potential application is selected.  In
basic form, the selected system utilizes the upper UHF region to
communicate altitude and heading information, and vertical maneuvers are
defined by the altitude information.  In expanded form this system determines
relative bearing and heading, to predict collision hazard in both the vertical
and horizontal planes.  Potentially, a reduction in unintentional collisions of
100:1  can be achieved with the selected approach.  The applicability of this
system to collision avoidance problems of military, commercial, and private
aircraft, and to related problems of navigation and air traffic control is outlined.
 (Science or engineering abstract, formal literature, English language/USA










Elektrotech. Z. (E.T.Z.) A, vol. 81, no. 12, pp. 422-427; 6 June 1960.Source Text
Keyword Text
The fundamental principles of such goniometer measurements are described
in detail.  The resultant field of a goniometer depends on the ratio of the
amplitudes and on the phase difference of the currents or voltages applied to
the exciter systems, so that the quotient of two quantities may be determined
from the spatial dependence of the search-coil output voltage.  From
observation of the resultant goniometer field, a working diagram can be
derived which permits direct reading of complex quotients from the location
and amplitude of the minimum of the search-coil output voltage.  Typical
equipments for use at low frequencies and in the usw range are described and
experimental results are given.  (Science or engineering abstract, trade
journal, German language/abstract, document not available, detailed






Subic Submarine Doppler Navigation with Space SatellitesTitle Text
Gasteyer, CharlesAuthor Text
Technical Report from:  General Dynamics Corp Groton Conn Electric Boat
Div., Report CSD-60-009P-60-089, 12 pages; June, 1960.
Source Text
data processing, Doppler systems, frequency shift,
navigation, orbits, satellites (artificial),
submarines, direction finding, errors, mathematical
analysis, radio signals, shipboard,  sources, wave
propagation, Subic, NTISDODXD
Keyword Text





Experimental and Digital Computer Approaches to the Design of a
Unidirectional High-Frequency Spiral Antenna
Title Text
Guin, J. R.Author Text
University of Texas, June 1960.Source Text
Keyword Text
This manuscript describes experimental measurements made during the
development by the author of such an antenna.  During the course of the
development of this antenna, considerable basic information was obtained as
the result of measurements made on models of equiangular spiral antennas
considerably different from any described in previously published reports.







A Historical Survey of Radio and Radar Aids to Aircraft NavigationTitle Text
Hart, R. G.Author Text
J. Brit. Instn. Radio Engrs., vol. 20, no. 6, pp. 409-415; June 1960.Source Text
Keyword Text
The parallel evolution of the sciences of radio and aeronautics in the same
generation are traced in relation to applications of Radio to air navigation.
This evolution was accelerated by radio techniques being deliberately applied
to increasing the effectiveness of aircraft as weapons of war, and therefore the
paper is in the main a review of the application of radio to navigation in the
R.A.F.  (Author's abstract, formal literature, English language/abstract,






Bi-Cotar Miss-Distance Precision VectorsTitle Text
Holloman, T. W., and Kingsley, O. L.Author Text
Integrated Range Mission, White Sands Missile Range, N. Mexico, Final
Report, ASTIA No. AD-244 742L; 30 June 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Trade-Wind Inversion as a Transoceanic DuctTitle Text
Katzin, M., Pezzner, M., Koo, B. Y. C., et al.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 3, pp. 247-253; May-June 1960.Source Text
Keyword Text
Radiosonde data for stations in the South Atlantic trade-wind belt are
analyzed to determine the potentialities of the trade-wind inversion as an
elevated duct for transoceanic radio transmission.  These are supplemented
by refractometer soundings made by an aircraft during the latter part of 1958.
These records indicate that a duct is present in the majority of the cases.
Since it is known that the radiosonde underestimates ducting because of its
slow response, it is concluded that a duct is present practically all the time.
On the basis of the data analyzed, an experiment with two aircraft is
suggested to test the propagation of this mechanism.  A frequency of around
200 Mc/s appears to be a good choice for an initial experiment.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Surface Wave Excitation and PropagationTitle Text
Keller, J. B., and Karal, F. C.Author Text
J. Appl. Phys., vol. 31, no. 6, pp. 1039-1046; June 1960.Source Text
Keyword Text
A geometrical theory is developed for the analysis of surface-wave excitation
and propagation.  The surfaces along which the surface waves propagate may
be either curved or flat, and may have either constant or variable properties.
The theory is based on the concept of a complex or imaginary ray.  The
excitation coefficient which enters the theory is determined from the solution
of a canonical problem - that of a line source over an impedance plane.  Then
the theory is applied to the surface wave excited by a line source on a wedge
with variable surface impedance.  The result agrees precisely with the
asymptotic form of the exact solution.  Another application is made to the
surface wave excited on a cylinder by a line source.  The result also agrees
with the exact solution.  (Science or engineering abstract, formal literature,






The Size of the Moving Irregularities in the F-Region and the Spread
Angle of the Radio Waves Scattered from Them
Title Text
Khastgir, S. R., and Singh, R. N.Author Text
J. Atmos.. and Terrest. Phys., vol. 18, nos. 2 and 3, pp. 123-126; June 1960.Source Text
Keyword Text
The three-spaced receiver fading records of the F-echo at 3.8 Mc/s, taken at
Banaras during the period from November 1956 to September 1958 show
certain characteristic patterns.  The fading patterns which were considered as
due entirely to the movement of large ionospheric irregularities are analyzed
by the method of Briggs and Phillips (1950).  As a result of this analysis the
average characteristic length of the irregularities is found to be 270 m and the
average angular spread is found to be 6º.  The variations of these parameters
are shown with the help of histograms.  The records show some diurnal and
seasonal variations, but no definite conclusion can be made regarding such
variations.  The short-duration radio-frequency pulses incident on an
ionospheric layer are reflected back to the ground in the form of a cone of
rays.  In the idealized case of a stationary ionosphere and plane wave
illumination, the cone angle is very small but in the case of moving
irregularities, the angle of spread is considerable.  If these irregularities are of
great size and move with certain velocity, they produce characteristic fading
patterns which vary almost periodically without much change in their details.
In the present paper some results are given concerning the size of the moving
irregularities in the F-region and the angle of patterns which are considered to
be due entirely to the movement of large irregularities in the ionospheric
region.  The fading records were taken during 1956-1958 at Banaras by the
three-spaced receiver method of Mitra (1949).  The apparatus consisted of a
pulse transmitter giving a pulse width of 200 µsec at 50 c/s, and three
receiving horizontal dipole aerials situated at the corners of a right-angled
triangle with two arms in the E-W and N-S directions and each arm of length
100 m.  The recording unit consisted of three communication receivers, the
detector output of which was connected to three DuMont Oscillographs
operated with a common time base.  The simultaneous fading records at the
three spaced points were taken by a ciné-camera.  Those patterns which
were not found to change in their details, and which could be regarded as due
entirely to the movement of large irregularities were analyzed by the method
of Briggs and Phillips (1950).  (Author's abstract, formal literature, English






Radar Aerials and ScannersTitle Text
Klauser, H. U.Author Text
Scientia Electrica, vol. 6, no. 2, pp. 53-74; June 1960.Source Text
Keyword Text
A survey is given for the wide field of microwave aerials, and in particular of
applications in radar.  Fundamental problems in the technique of directive
aerials, scanners and equipment are discussed and finally some aerial
systems are considered.  (Science or engineering abstract, formal literature,






DF Loop for 75Title Text
Marshall, F. J. M.Author Text
QST, June 1960.Source Text
Keyword Text
Simple loop construction suitable for amateur radio enthusiasts.  (Written for
this publication by Southwest Research, formal literature, English






Recording Type Direction FinderTitle Text
Miya, K., and Matsushita, S.Author Text
Trans. IRE, vol. CS-8, no. 2, pp. 81-82; June 1960.Source Text
Keyword Text
This is a reprint of paper appearing in Rep. Ionosphere Space Res., Japan,
vol. 13, no. 2; June 1959.  (Written for this publication by Southwest
Research, formal literature, English language/Japanese abstract, document






Methods of Measurement in RadioastronomyTitle Text
Mueller, H. G.Author Text
Z. InstrumKde, vol. 68, no. 6, pp. 117-124; June 1960.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






Investigation of Rotating Polarization Direction-Finding TechniquesTitle Text
Nishimura, R. K.Author Text
Thompson Ramo Wooldridge, Inc., Los Angeles, California, Final Report, C77-
0S19, Prepared for Electronics Research Directorate, Air Force Cambridge
Research Laboratories, Air Force Research Division (ARDC), USAF, Bedford,
Mass., Contract No. AF 19(604)5733, ASTIA No. AD-319 427; 30 June 1960.
Source Text
Keyword Text
Rotating polarization direction finding (DF) techniques have been investigated
analytically and experimentally.  These techniques make use of a direct
correspondence between the angular rotation of a circularly polarized antenna
about its "boresight" axis and the relative phase of its terminal voltage.  Two
dimensional and three dimensional DF systems were experimented with
using one and two reference antennas, respectively.  Antenna designs
suitable for the 100 mc/s through X-Band range were used.  Correlation
bearing readout circuitry was incorporated into the system to improve readout
accuracy under conditions where noise and interfering signals were present.
Relationships between component quality and bearing accuracy were
investigated.  To maintain the average bearing deviation to less than 2
degrees, the axial ratios of the antennas should be held to less than 2 dB and
the mutual coupling between them should not exceed -30 dB when the
bearing is determined by manually adjusting the rotatable antenna.  Using a
motor drive on the rotatable antenna and a correlation readout circuit, the
bearing deviation was halved.  This reduction in derivation is probably a result
of  improved signal detection sensitivity in presence of noise.  A correlation
circuit is described which under certain conditions gives promise of allowing
accurate bearings to be taken on signals in a multi-signal environment.
(Written for this publication by Southwest Research, technical report including
miscellaneous government published material, English language/USA






Tropospheric Fields and Their Long-Term Variability as Reported by
T.A.S.O.
Title Text
Rice, P. L.Author Text
Proc. IRE, vol. 48, no. 6(I), pp. 1021-1029; June 1960.Source Text
Keyword Text
Presents data from long-term recordings of radio field strength over a large
number of propagation paths, and presents curves for predicting field strength
over a smooth earth for frequencies between 40 and 1000 Mc/s.  The basic
data provided for the Television Allocations Study Organization during 1957
and 1958 include recordings made in several parts of the world and over
various types of terrain and were supplied by numerous sources.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Receiving System Countermeasures, VLFTitle Text
Richrath, W., Martin, J., and Osinski, T.Author Text
A.R.F. Products, Inc., Interim Engineering Report No. 11, Contract NObsr
77636, ASTIA No. AD-322 551; 9 June 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Development of Manpack UHF Radio Receiver R-903( )/PRDTitle Text
Schneider, R. F.Author Text
Melabs, Palo Alto, California, Quarterly Progress Report No. 4, Contract No.
DA 36-039-sc-78354, ASTIA No. AD-245 478; 29 June 1960.
Source Text
Keyword Text
Development of common shaft triple tuned preselector tracking is described.
Modification of the mixer coupling, and antenna input loop and a description of
the final configuration are given.  Tracking methods are described; the most
effective process, bending of 10 degree segments in the tuning capacitor
rotor.  The development of VHF generation for the varactor multiplication local
oscillator scheme is described.  Resonant impedance of a true butterfly tuned
circuit is measured.  A formula to describe the shape of a butterfly capacitor
for straight line frequency variation is derived.  A rectangular inductor or prism
cavity tuned with a butterfly capacitor is developed.  Power output over the
frequency range of 147 to 370 mcs with push-pull CK 7246's is obtained.
Difficulties are encountered with a hole in the range and low efficiencies.
Design and fabrication of a UHF local oscillator, using a 5675 pencil triode
and similar tuned circuit, has been accomplished.  The second mixer
injection scheme is described.  The required IF output, FM detection, CW
detection, and audio amplifier results are noted.  Difficulties in obtaining
sufficient AVC action for all modes of operation have been encountered.
(Author's abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






An Introduction to Matched FiltersTitle Text
Turin, George L.Author Text
Trans. I.R.E., vol. IT-6, no. 3, pp. 311-329, June 1960.Source Text
Keyword Text
In a tutorial exposition, the following topics are discussed:  definition of a
matched filter, where matched filters arise, properties of matched  filters,
matched-filter synthesis and signal specification, some forms of matched
filters.  (Abstract taken from author's summary, formal literature, English






The Relation Between Sky Brightness and Interferometer OutputTitle Text
Wagner, L.Author Text
Cornell University, Ithaca, N.Y., DDC No. AD 244 478, 30 June 1960.Source Text
Keyword Text
Sky brightness has the units of watts ÷ (m2 - sterad -cps) and describes the
radiation intensity, per unit frequency interval, emanating from a particular
direction in space.  As such, the brightness function  is equivalent to an
angular power spectrum.  It is well known that along any arbitrary observation
plane, a Fourier transform relation exists between an incident angular power
spectrum and the complex spatial autocorrelation of the signal phaser.  The
object of this discussion is to elucidate this relation for the case where the
angular power spectrum is given by a sky brightness function, and where the
observation plane is the local ground plane.  An interferometer views the sky
through the earth's atmosphere, therefore, what is referred to as sky
brightness is actually sky brightness as modified by the atmosphere.  In this
paper, the relation between sky brightness and the complex spatial
autocorrelation of the signal phaser is developed in a few different co-ordinate
systems in order to see which systems lead to the simplest and most
generally applicable formulation.  The different formulations are also capable
of revealing different aspects of an interferometer's response to a given sky
brightness.  The relation is examined for two different Cartesian co-ordinate
systems and also for a spherical polar co-ordinate system.  The most general
form of the relation between sky brightness and this complex spatial
autocorrelation is developed in Section II and the relation is expressed in
Equation 4.  The relation involves an apparent sky brightness function which
differs from the actual sky brightness by the inclusion of a polarization factor.
This is discussed in Section II.  (Abstract source unknown, technical report











Technical Report from:  Cornell Univ., Ithaca, N. Y., Report RR-RS-11-RADC-
TN-60-167, 25 pages; June, 1960.
Source Text
sky brightness, interferometers, direction finding
signals,  effectiveness, Fourier analysis, mathematical
analysis,  measurement, theory
Keyword Text





Measurements of the Last Few Periods of Sputnik III by a Radio Direction
Finder
Title Text
Wolfe, J. L.Author Text
Canad. J. Phys., vol. 38, no. 6, p. 882; June 1960.Source Text
Keyword Text
The calculated times of crossing the 45th parallel along with the times of
nearest approach to Ottawa (40º 0.21'N, 75º 0.34'W), and also the calculated
mean periods, are tabulated for the last 2 weeks of life.  (IRE or IEEE







Ferrite Rods for Broadcast Receiver Antenna CoilsTitle Text
Wright, C. M.Author Text
Proc. IRE, Australia, vol. 21, no. 6, pp. 410-412; June 1960.Source Text
Keyword Text
Equations are presented for the design of aerial coils wound on ferrite rods.
(Science or engineering abstract, formal literature, English










Telefunken Ztg., vol. 33, pp. 141-150; June 1960.Source Text
Keyword Text
It is known that some penetration of long-wave radio waves occurs in sea
water so that they can be used for communication and direction-finding by
submerged submarines.  Two frequency ranges are of interest, one below 30
kc/s and the other between 30 and 300 kc/s.  Results are given showing the
depths at which reception is possible using a 1 MW transmitter at 16 kc/s.  A
typical value is 20 m at a total distance of 1000 km from the transmitter.
(Science or engineering abstract, trade journal, German language/abstract,






Radio Direction Finder AN/BRD-4Title Text
AnonymousAuthor Text
Servo Corporation of America, Hicksville, New York, Report No. SCA-16400-
R1, Contract No. NObsr-81281, ASTIA No. AD-322 884L; 15 July 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finder Group, UHFTitle Text
AnonymousAuthor Text
ITT Laboratories, Nutley, New Jersey, Quarterly Progress Report No. 7,
Contract No. DA 36-039-sc-74839; ASTIA No. AD-250 940; 31 July 1960.
Source Text
Keyword Text
The purpose of this contract is to design and construct a transportable
direction finder covering the frequency range of 225 to 400 mc.  This quarterly
report covers the period of 1 May through 31 July 1960.  This reporting period
covers the progress of the three service test units.  The three units under
construction contain all of the necessary modifications to insure compliance
with the subject specification.  Modifications to the sense circuits and
changes suggested after Government type testing of the engineering model of
the AN/GRD-12 unit are included.  All of the components of the antenna
system have been received and the systems are in the process of assembly.
The resolver units have been checked for insertion loss and instrumental
accuracy.  A new type of sense network has been incorporated into the
assembly.  This network shifts the phase of the signal voltage from one dipole
with respect to the other dipole.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Phase-Measuring Equipment for VLF Propagation InvestigationsTitle Text
Ashwell, G. E., and Fowler, C. S.Author Text
Electronic Technol., vol. 37, no. 7, pp. 252-255; July 1960.Source Text
Keyword Text
The equipment described was developed to investigate the phase difference
between the signals from a single very low-frequency (VLF) transmitter
received at two sites simultaneously.  A reference frequency at each site was
derived from the pulse-recurrence frequency of the transmissions from
stations of the Gee navigational system and, by using it to change the
frequency of the received VLF signal, an audio-frequency signal was obtained
which had the phase characteristics of the VLF signal.  The af signal from one
station was passed over a telephone line to the other station where the phase
difference was measured between it and the local af produced in an identical
manner.  The long-term accuracy of measurement was ±2º of phase in the
frequency range 15-20 kc/s and the short-term accuracy, for periods up to 30
minutes, was better than ±1º of phase.  One station was designed to be
mobile and satisfactory operation of the system was obtained with receiver
separations up to 400 km.  (Science or engineering abstract, trade journal,






The Received-Amplitude Distribution Produced by Radio Sources of
Random Occurrence and Phase
Title Text
Bain, W. C.Author Text
Proc. Instn. Elect. Engrs., Monogr. 389 E, pp. 20-24; July 1960.Source Text
Keyword Text
A theoretical calculation is given of the amplitude probability distribution to be
expected on an ionospheric VHF forward-scatter circuit due to reflections from
meteor trails alone.  The analysis is based on the addition of a large number
of signals with a frequency of occurrence inversely proportional to the square
of their amplitude, and will therefore apply to other problems in which this
relation holds.  The calculated distribution is compared with a small number of
practical results, and a method is outlined for deriving the relative proportion of
meteoric and turbulent-scattering components in the signal.  (Science or







Direct HF Backscatter from the F RegionTitle Text
Bates, H. F.Author Text
J.  Geophys. Res., vol. 65, no. 7, pp. 1993-2002; July 1960.Source Text
Keyword Text
Using the records of the oblique-incidence, sweep-frequency (1-25 Mc/s)
scatter sounder located at College, Alaska, we show that a commonly
observed winter daytime echo is direct scatter from a patch of field-aligned F-
region irregularities.  The range of this particular echo is constant with
frequency out to its junction with the least-time-path echo.  Because it is not
enhanced by any type of focusing mechanism, we term it a strong-scatter
echo.  A series of records for December 16, 1958, is shown and discussed in
detail.  The behavior of the strong-scatter F-region echo and another F-region
direct-scatter echo during the transitional periods of sunrise and sunset
indicates that the field-aligned irregularities are distributed randomly over wide
areas at night but that during the day they exist only in relatively small
patches.  From this we infer that the sun has a smoothing effect on the
ionosphere.  (Author's abstract, formal literature, English language/USA






Target - ASATitle Text
Blankenship, J. A., McCormick, D. E., et al.Author Text
US Army Security Agency Board, Arlington, Virginia, Project No.
59/P18/C26, Appendix I - III; ASTIA Nos. AD-323 481, AD-323 482, and AD-
323 483; 31 July 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Antenna Patterns from the SunTitle Text
Bray, D. W., and Kirchner, P. H.Author Text
Q.S.T., vol. 44, no. 7, pp. 11-15; July 1960.Source Text
Keyword Text
Gives an approximate method of plotting vertical radiation patterns by using
the sun as a source of radio noise.  The sun is tracked in azimuth over a
period around sunrise or sunset.  The sun's elevation is determined from
latitude, date and formulae given.  Before each reading of noise output, a
resistor equal to the impedance of the transmission line is substituted for the
aerial, and its output is noted.  Received noise outputs are referred to the
resistor outputs.  (Science or engineering abstract, formal literature, English






The Design and Use of Instruments for Counting Local Lightning FlashesTitle Text
Horner, F.Author Text
Proc. IEE, Paper 3238 E, vol. 107B, pp. 321-330; July 1960.Source Text
Keyword Text
Instruments for counting local lightning flashes are reviewed and reasons are
given for selecting one particular design for extensive tests.  The importance
of the aerial configuration is stressed.  A 7 m vertical aerial has been adopted
as a standard and the instruments have normally been adjusted to trigger on
a 3 V signal from a built-in calibrator, corresponding to a field change of about
3 volts/m.  With this arrangement, on a day on which thunder is heard, there
is usually a maximum hourly count exceeding 30 and a total daily count
exceeding 100.  The effective range of a counter is defined in statistical terms
and techniques for its measurement are discussed.  Preliminary estimates of
the effective range are derived from observations on a few local storms in
England; with the standard instrument it is about 30 km.  More observations
are required to confirm the results, particularly in countries with frequent
thunderstorms.  Equipment should be standardized so far as possible.
(Science or engineering abstract, formal literature, English language/abstract,






Extra-Terrestrial Radio Noise as a Source of Interference in the
Frequency Range 30-1000 Mc/s
Title Text
Horner, F.Author Text
Proc. IEE, Paper 3267 E, vol. 107 B, pp. 373-376; July 1960.Source Text
Keyword Text
Published information on the intensity of noise from the galaxy, the sun and
from other extra-terrestrial sources is presented in a form which shows their
importance relative to the internal noise of typical receiving installations.
Particular attention is paid to a halfwave horizontal dipole aerial and to an
aerial with a 20º pencil-beam directed horizontally.  (Science or engineering







Analysis of a Frequency-Modulated Continuous-Wave Ranging SystemTitle Text
Hymans, A. J. and Lait, J.Author Text
Proc. I.E.E., vol. 107, part B, no. 34, pp. 365-72, July 1960.Source Text
Keyword Text
Some aspects of an FM CW radar with a sawtooth frequency sweep are
considered.  The exact beat note for a discrete target is calculated and its
Fourier transform is obtained.  A scheme previously given by Gnanalingam for
producing a coherent system is shown to be only approximately valid, and an
alternative method is proposed.  The effect of Doppler shift on the return is
discussed.  Range discrimination is examined critically.  (Abstract source






Radio Interferometry Applied to GeodesyTitle Text
Kahn, W. D.Author Text
IRE Trans., vol. MIL-4, no. 2-3, pp. 259-263; April-July 1960.Source Text
Keyword Text
Mark II Minitrack, a basic type of radio interferometer, is used to obtain
observational data from artificial earth satellites.  It is assumed that the aerial
field pattern can be approximated by a family of coaxial cones whose
common apex is the electrical center of the system.  The mathematical
theory of calibrating the system with stellar radio sources and the reduction of
satellite observational data is given, with an error analysis of the system.
(Science or engineering abstract, formal literature, English language/USA






Unequally-Spaced, Broad-Band Antenna ArraysTitle Text
King, D. D., Packard, R. F., and Thomas, R. K.Author Text
IRE Trans., vol. AP-8, no. 4, pp. 380-383; July 1960.Source Text
Keyword Text
Requirements for a broad-band, steerable linear array are given.  The
limitations due to grating lobes of an equally spaced array are discussed.
Results are given of the study of several different unequally spaced arrays
which have two advantages:  fewer elements for comparable beamwidth;
grating lobes and minor lobes replaced by sidelobes of unequal amplitude
which are all less than the main beam.  A scheme for controlling the cosine
arguments in the radiation pattern formula is given which results in one of the
best patterns of this study of unequally spaced arrays.  The universal pattern
factor was computed for an array having a set of spacings determined by this
scheme.  This array is capable of steering a beam ±90º over a 2-to-1
frequency band with no sidelobe above -5 dB.  It uses 21 elements, compared
to 78 for an equally spaced array of similar beamwidth.  The results obtained
indicate that further study of the controlled cosine method and unequal
spacing in general should result in better pattern characteristics.  (Science or
engineering abstract, formal literature, English language/USA abstract,






The Design of Radar Signals Having Both High Range Resolution and
High Velocity Resolution
Title Text
Klauder, J. R.Author Text
Bell. Syst. tech. J., vol. 39, no. 4, pp. 809-820; July 1960.Source Text
Keyword Text
A discussion is presented of some fundamental limitations on simultaneous
range - velocity determination in terms of ambiguity diagrams, with the aid of
a quantum mechanical analogue to the Wigner distribution function.  A
sequence of signals is found in which the signals yield both range and
velocity information with increasing accuracy.  However, this desired property
is not accompanied by a waveform suitable for maximum operating efficiency.
 (Science or engineering abstract, formal literature, English language/USA






The Theory and Design of Chirp RadarsTitle Text
Klauder, J. R., Price, A. C., Darlington, S., and Albersheim, W. J.Author Text
Bell Syst. tech. J., vol. 39, no. 4, pp. 745-808; July 1960.Source Text
Keyword Text
A new radar technique has been developed that provides a solution for the
conflicting requirements of simultaneous long-range and high-resolution
performance in radar systems.  This technique, called Chirp, recognizes that
resolution depends on the transmitted pulse bandwidth.  A long high-duty-
factor transmitted pulse, with suitable modulation (linear frequency modulation
in the case of Chirp), which covers a frequency interval many times the
inherent bandwidth of the envelope, is employed.  The receiver is designed to
make optimum use of the additional signal bandwidth.  Many of the important
analytical methods required for the design of a Chirp radar system are given.
The details of two signal generation methods are considered and the resulting
signal waveforms and power spectra are calculated.  The required receiver
characteristics are derived and the receiver output waveforms are presented.
The time - bandwidth product is introduced and related to the effective
increase in the performance of Chirp systems.  The concept of a matched
filter is presented and used as a reference standard in receiver design.  The
effect of amplitude and phase distortion is analyzed by the method of paired
echo.  One consequence of the signal design is the presence of time side
lobes on the receiver output pulse analogous to the spatial side lobes in aerial
theory.  A method to reduce the time side lobes by weighting the pulse
energy spectrum is explained in terms of pair echoes.  The weighting process
is described, and calculated pulse envelopes, weighting network
characteristics and deleterious effects are presented.  The effects of quadratic
phase distortion are analyzed and the resultant pulse envelopes are
presented.  The receiver response characteristics in the presence of Doppler-
shifted signals from moving targets are examined.  Schematic ambiguity
diagrams are presented for current signal designs.  (Science or engineering







The Power Gain of Multi-Tiered VHF Transmitting AerialsTitle Text
Knight, P.,  and Monteath, G. D.Author Text
B.B.C. Engng. Monogr., no. 31, pp. 5-38; July 1960.Source Text
Keyword Text
Transmitting aerials for VHF broadcasting usually consist of a number of
similar groups or tiers of radiating element, spaced at intervals along a
supporting mast.  The power gain of such an arrangement depends on the
number of tiers, on the spacing between them, and also on the vertical
radiation pattern on each individual tier.  A method of calculating the gain is
described.  Results computed for a comprehensive range of variables are
presented in the form of tables.  (Science or engineering abstract, formal






Effect of Transmission Lines on Ground Field of Radio WavesTitle Text
Krasilnikov, V. N.Author Text
Radiotekhnika, vol. 15, no. 7, pp. 3-9; July 1960.  See also Radio
Engineering, vol. 15, no. 7, pp. 1-12; July 1960.
Source Text
Keyword Text
A study of disturbance to primary field of ground radio wave, caused by
transmission line considered to be think, rectilinear conductor parallel to
surface of the earth.  The analysis is of interest to radio-navigation
development.  (Science or engineering abstract, formal literature, English






Navigation in Jet AircraftTitle Text
Kroechel, A. D.Author Text
Truppenprasix, no. 7, pp. 547-551, July 1960.Source Text
Keyword Text
In this article, radio navigation is described for use in jet aircraft, particularly
with the use of the radio compass.  (Abstract source unknown, trade journal,






Hyperbolic Direction Finding with Sferics of Transatlantic OriginTitle Text
Lewis, E. A., Harvey, R. B., and Rasmussen, J. E.Author Text
J. Geophys. Res., vol. 65, no. 7, 1879-1905; July 1960.Source Text
Keyword Text
The experimental "hyperbolic direction-finder" consists of an array of sferic
receivers in the New England area, connected by wide-band data links so that
microsecond differences in pulse arrival time can be measured.  The
hyperbolic directions can be determined from the time differences.  In a series
of coordinated runs, individual sferics originating in western Europe were
observed by both the New England net and the sferics net of the British
Meteorological Office.  The British Meteorological Office furnished the
geographic coordinates of the lightning strokes so that measurements of
position could be compared.  Tabulated results for 150 sferics show an
average absolute deviation from the mean of only 31 nautical miles.  (Science
or engineering abstract, formal literature, English language/USA abstract,






A Circular Loop Antenna with Nonuniform Current DistributionTitle Text
Lindsay, J. E.Author Text
Trans IRE, vol. AP-8, no. 4, 439-41; July 1960.Source Text
Keyword Text
An analysis for the far field of a filamentary loop with nonuniform current
distribution is presented.  In order to obtain a possible current distribution, an
analogy between a circular and a parallel-wire transmission line is made.
This analogy yields a standing wave of current similar to that found on a lossy
parallel-wire line.  Considering only the far field of the aerial, differential
expressions for magnetic flux density are set up and the resulting equation is
solved.  The solution gives the magnetic flux density at a distant point from
the aerial.  Loops with uniform current and loops with sinusoidal current
distribution are shown to be special cases of the general solution.  To verify
the validity of the assumed current distribution, the experimental patterns of a
loop 1λ long are compared with calculated patterns.  Results indicate that the
field solutions are probably applicable to loops many wavelengths long.
(Science or engineering abstract, formal literature, English language/USA






Airborne Communication Antenna DevelopmentTitle Text
Reese, V. N. and Munson, S. W.Author Text
Communication and Navigation Lab., Wright Air Development Center, Wright-
Patterson Air Force Base, Final Report, DDC No. AD 244 793, July 1960.
Source Text
Keyword Text
This report presents a summation of the work on airborne communication
antenna development.  The objectives and results of work on airborne antenna
systems in the HF, VHF, and UHF frequency bands are emphasized.  Other
developmental work on the project is discussed briefly.  The state of the art in
the field of airborne antenna systems for use with communication-navigation
identification equipments was advanced to keep pace with the ever-changing
requirements due to new and improved weapon systems.   For results on
specific phases, a list of references is included giving the applicable reports.
(Authors' abstract, technical report including miscellaneous government






Antenna Set AN/TLA-4Title Text
Rosenthal, M. L., Sherman, D., and Gere, A. J.Author Text
General Electronics Labs., Inc., Cambridge, Massachusetts, Progress Report
No. 6, Contract No. DA 36-039-sc-78-15, Project 3E44-03-001-04; see also
ASTIA No. AD-319 882; July 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Highly Directive Rotating Array for 16 Mc/sTitle Text
Thomas, J. A., and McNicol, R. W. E.Author Text
Nature, vol. 187, pp. 398-399; 30 July 1960.Source Text
Keyword Text
A brief description of an aerial system for studying field-aligned ionization in
the F-region of the ionosphere.  The effective half-power beam width is 8º and
the speed of rotation is one revolution per 3 mins.  (Science or engineering







The Relation of hmaxF2 to M(3000)F2 and hpF2Title Text
Wright, J. W. and McDuffieAuthor Text




Several easy methods of inferring directly from ionograms the height of the F
region peak, using the quantities M(3000)F2 or hpF2, are compared with
values of hmaxF2 obtained from N(h) profiles.  It is found that such methods are
free from bias at night at low and medium latitudes, but that systematic
differences are significant in the daytime, and at high latitudes at all times.
Examples are given illustrating the incorrect diurnal variation of hmaxF2
estimated from these simple parameters, in comparison with simultaneous
values of hmax obtained from N(h) profiles.  A discussion between Wright and
Shimazaki follows the paper.  (Abstract source unknown, formal literature,






A Summary of Literature Pertaining to High-Frequency BackscatterTitle Text
AnonymousAuthor Text
Stanford University, Palo Alto, California, Radioscience Laboratory,
Communication Group, Contract NOnr 225 (33); August 1960.
Source Text
Keyword Text
A survey of literature pertaining to HF backscatter is presented in
bibliographical form.  Authors' abstracts have been included whenever
possible.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






Rayspan Spectrum Analyzer, Model MRFR 30-3, Series #22Title Text
AnonymousAuthor Text
Rayspan Spectrum Analyzer, Model MRFR 30-3, Series #22, Raytheon
Company, Industrial Components Division, Newton, Mass., August 1960.
Source Text
Keyword Text
This manual contains the principles of operation, configuration, maintenance,
dynamic range chart, analyzer schematic, and parts list for the Rayspan
Spectrum Analyzer.  The analyzer utilizes a compact package of 420 narrow
band pass filters spaced adjacently over the entire spectrum to be analyzed.
The complex input, translated to a high frequency by a fixed translating
frequency to reduce required filter size, is fed to all the filters simultaneously.
The energy in the output of the filters is sampled in sequence by a high speed
commutator.  The rapidity of spectrum scan is limited only by the signal
"build-up" time of the filters used.  In the conventional analyzer, a single filter
has to be allowed to build up at each frequency in sequence as the entire
translated spectrum is swept by the input by a sweeping oscillator.  The
result of both methods is the resolving of a complex input into its frequency
components appearing in a frequency-time relation at the output, but the
Rayspan has two big advantages.  The Rayspan analyses pulses and
transients which are lost by the conventional analyzer, because the Rayspan
principle increases the maximum scanning speed by the number of filters
used, or 420 times.  The second advantage is that the Rayspan is able to
distinguish weak signals which are lost in noise by the conventional analyzer,
because the noise in the Rayspan is reduced by the ratio of the width of the
one filter being sampled at any instant to the width of the entire spectrum, or
1/420.  (Abstract taken from author's principle of operation, book, English






Radio Location TechniquesTitle Text
AnonymousAuthor Text
Antenna Lab., Ohio State University Research Foundation, Columbus, Ohio,
Progress Report No. 2, Phase 1, Report No. 1075-2, Contract AF
30(602)2214, 1 August 1960.
Source Text
Keyword Text















(Abstract not available, technical report, English language, document not
available, guided missile tracking systems, radio interferometers, aircraft,
design, direction finding, instrumentation, phase measurement, radio
equipment, ranges (distance), satellites (artificial), space probes, tracking,






Flight Trials of AN/ARA-25 UHF Homer at VHF FrequenciesTitle Text
Blythe, J. E.Author Text
Central Experimental and Proving Establishment (Canadian) Report No.




ABSTRACT NO. 1:  Research is reported to determine if the AN/ARA-25 UHF
Homer could be used satisfactorily at VHF frequencies with a view to using
the UHF Homer presently installed in the Albatross aircraft for Search and
Rescue missions against aircraft equipped with only VHF type Emergency
Beacons.  The ARA-25 type UHF Homer installed in Argus aircraft serial
number 20732 was tested against both high and low powered transmitters
operating at 121.5 mcs, during three different flights, using two different types
of VHF airborne receivers.  From the results obtained during these tests it
was concluded that the AN/ARA-25 type UHF Homer is totally unsatisfactory
against VHF Emergency Beacons, but may have limited usefulness against
high powered shipborne, airborne or surface type VHF Transmitters for
rendezvous purposes.  ABSTRACT NO. 2:  The purpose of this project was to
determine if an AN/ARA25 UHF Homer could be used satisfactorily at VHF
frequencies with a view to using  the UHF Homer presently installed in the
Albatross aircraft for Search and Rescue missions against aircraft equipped
with only VHF type Emergency Beacons.  From the results obtained during
these tests, its as concluded that the AN/ARA25 type UHF Homer is totally
unsatisfactory against VHF Emergency Beacons, but may have limited
usefulness against high powered shipborne, airborne or surface type VHF
transmitters for rendezvous purposes.  (Abstract No. 1:  Author's abstract,
Abstract No. 2:  source unknown: technical report including miscellaneous
government published material, English language/Canadian abstract,







Cairns, F. V., Craven, J. H., et al.Author Text
National Research Council of Canada, Radio and Electrical Engineering
Division, Report No. ERB-558; ASTIA No. AD-321 095; August 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Operating and Maintenance Instructions - Recording Equipment of
AN/GRD-501 Direction Finder
Title Text
Cox, L. G.Author Text
National Research Council of Canada, Radio and Electrical Engineering
Division Report No. ERB-567; August 1960.
Source Text
Keyword Text
The recording equipment of the AN/GRD-501 Direction Finder consists of a
dual-drum magnetic recorder with associated electronic equipment and power
supply.  A rotating photomultiplier scanner produces a pulse whenever a
tapered radial slot passes over the major axis of the trace on a bearing-
display cathode-ray tube connected in parallel with the operator's bearing-
display cathode-ray tube.  The drums and scanner are gear-driven with an
integral gear ratio between them, so that the angular position of the drum with
respect to the record/playback head corresponds to a definite angular position
of the slot on "record" or "playback".  Since the recurrence frequency of the
photomultiplier output pulses is too low to allow direct recording with the
amplitude-modulated system in use, the pulses are used to drive a 5 kc/s
balanced modulator which produces a recordable bearing signal.  The audio
signal is also recorded.  (Author's abstract, technical report including
miscellaneous government published material, English language/Canadian






On the Influence of the Reflection Region on Radiowave Scattering in
the Ionosphere
Title Text
Denisov, N. G.Author Text
Izvestia VUZ, Radiofizika, vol. 3, no. 2, pp. 208-215; March 1960.  See also
Air Force Cambridge Research Laboratories translation D-135, AF 19(604)
7287, ERD-TN-60-787; August 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade










Puerto Rico University, College of Agriculture and Mechanic Arts, Final
Report on Contract No. AF 19(604) 1918.  See also Department of Commerce
PB 152471; August 1960.
Source Text
Keyword Text
This report is divided into three parts.  The first part deals with fluctuation
phenomena in relation to observations made during a period of two years.  It
is shown that there exists at this location a great increase in fluctuation
activity during June and July which appears to be associated with the large
scale changes taking place on the F-2 layer during the pre-sunrise period.
Measurements of Drift Velocities of irregularities by the radio star method is
discussed in the second part.  It is found that for measurements made during
the premidnight hours the drift is predominantly towards the south-east and
the opposite direction for measurements taken after midnight.  A physical
interpretation of this behavior is given.  The third part gives information, from a
practical point of view, on the constructional details and operation of the
phase switching interferometers used in this experiment.  (Author's abstract,
technical report including miscellaneous government published material,














This interim report is the first quarterly report required under contract and
covers the period from 18 April 1960 to 31 July 1960.  Preliminary feasibility
studies were made on all phases of the electronic goniometer switch,
covering amplifiers, solid-state components, gating and synchronizing
circuits, interpolation, and switching performance.  A series of amplifiers were
tested and a breadboard model developed that has a flat frequency response
over the required bandwidth.  Studies were made of phase shift, linearity,
gain, and noise with relationship to amplifier performance.  Tunnel diode
amplifiers do not seem feasible at the present time.  Satisfactory diode gating
circuits were developed and transistor gates were investigated.  The transistor
gate requires further development to be considered feasible.  Synchronizing
logic circuits were designed and prove feasible for the system needs.  Several
methods of interpolation between antennas are under consideration, but no
particular method has been chosen.  (Author's abstract, technical report,






A Convenient Recording System for a Roberts Current Meter.   <NOTE>
Technical  memo.
Title Text
Frassetto, Roberto, Weisman, Irving, Anderson, RolfAuthor Text
Technical Report from:  Columbia Univ Dobbs Ferry NY Hudson Labs,  Report
TM-52, 7 pages; August, 1960.
Source Text
Roberts meters, flowmeter, NTISDODXAKeyword Text
This recording system permits rapid and continuous interpretation of current
velocities  and their fluctuations in time by an instrument.  `In-situ' which
measures and transmits  the data to a laboratory ship, or to shore. The
system utilizes the time interval between  contact closures made by the
Roberts meter every so many revolutions of its impeller.  These time intervals,
the ordinates, are presented versus time, the abscissa, on a chart  recorder.
The envelope of the time intervals gives a rapid visual picture of the situation.
Long-and short-period variations of the velocity can be seen at a glance, but
above all  the system permits the immediate recognition of the response of a
shipborne meter to the  ship's movements, including yaw, roll, and pitch. The
electronics for the system are  simple, economical, and obviate the time-
consuming data processing heretofore  necessary. The recorder can be
calibrated in the field by means of a stop watch. (Author)  DE-logs (velocity
meters)| impellers| recording systems| analog to digital  converters| pulse







Direction-Finding Experience and the Performance of Transmitting
navigational Aids
Title Text
Hopkins, H. G.Author Text
Proc. IRE, vol. 48, no. 8, pp. 1481-1482; August 1960.Source Text
Keyword Text
Comments on a recent paper by Anderson and Flint pointing out that some of
the results derived in the consideration of transmitting navigational aids are in
accord with what would be expected by those familiar with the corresponding
direction finding analogues.  The author urges that direction finding experience
should not be lost sight of when considering transmitting navigational aids.
(IRE or IEEE abstract, formal literature, English language/USA abstract,






Shipboard Test of the Final Engineering Model of the Three-Loop
Antenna on the U.S.S. Richard E. Kraus
Title Text
Moore, J. D., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), Interim Development Report No. 22,
Contract NObsr 64585; 26 August 1960.
Source Text
Keyword Text
The date of this interim report was advanced one month to report the results
of the shipboard test of the three-loop antenna.  The next interim report will
cover the test of the three-loop antenna.  The next interim report will cover the
other phases of the project for a six months' period and will be published on
the normal report date of 26 October 1960.  The installation of the final
engineering model of the three-loop antenna on the U.S.S. Richard E. Kraus
is discussed in detail.  The important dimensions and characteristics of this
installation are given.  The condition of the three-loop antenna, modified
AN/SRD-7 receiver, and the automatic calibrator equipment is described to
give an understanding of the test environment.  Photographs are used liberally
to illustrate this point.  The test procedure used to complete calibration curves
is discussed in general terms, so that the methods might be applied to the
description of the various test results which utilized one or more of the
methods discussed.  The test results indicate that the spaced-loop antenna
in a typical installation, such as the one tested on the U.S.S. Kraus, yields a
2:1 improvement over the simple loop with respect to reradiation error
performance.  Reentrants in calibration curves are eliminated by the spaced
loop.  The error of this antenna is low enough to forego calibration for a large
portion of the frequency range.  The final engineering model of the three-loop
antenna meets the sensitivity requirements established at the time its
physical size was determined and overcomes the traditional objection of slow
response time for a spaced loop raised by earlier workers.  (Author's abstract,
technical report including miscellaneous government published material,







Operational Analysis of Point Source Antenna PatternsTitle Text
Spencer, R. C.Author Text
USAF 10th Symposium on Antennas, University of Illinois, Urbana Park,
Illinois; 30 August 1960.
Source Text
theory, arrays, convolutionKeyword Text
An extension of Patterson's method (1939) for studying the diffraction of x-
rays from minute crystals leads to simplification of the calculation of the
antenna patterns of point source arrays.  The amplitude excitation F is
considered to be the product of a smooth aperture function F(1) and a
sampling function F(n) which is unity at each of an infinite number of lattice
points.  If G, G(1) n̂ and G(n) are the Fourier transforms of F, F(1) and F(n),
then G is the convolution of G(1) and G(n), indicated by a star,
then, F = F(1)*F(n)      is the transform of      G(1)*G(n) = G
and G is G(1) plus itself displaced to the positions of the infinite number of
orders of G(n).  It is assumed that overlap of adjacent orders can be neglected
if, midway between orders, G(1) is down to 1% in amplitude (40 dB in power).
If so, the diameter of a one- or a two-dimensional array would require at least
100 points if uniformly illuminated, or 20 points if tapered to zero at the edges.
 Examples of linear arrays with uniform, triangular and half-cosine excitations






Measured Electrical Properties of Snow and Glacial IceTitle Text
Watt, A. D., and Maxwell, E. L.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 4, p. 357; July-August 1960.Source Text
Keyword Text
The electrical properties of snow and glacial ice near 0ºC have been observed
over the frequency range from 20 cycles per second to 200 kilocycles per
second.  In general, the conductivity of snow and glacial ice is found to be
much higher than that for pure ice.  This is particularly so at frequencies
below 2 kilocycles per second.  The magnitude of the complex conductivity
for glacial ice appears to increase with temperature at frequencies below 200
cycles per second and to decrease with temperature above this frequency.
(Author's abstract, formal literature, English language/USA abstract,






Rapid Frequency Analysis of Fading Radio SignalsTitle Text
Watts, J. M., and Davies, K.Author Text
J. Geophys. Res., vol. 65, no. 8, p. 2295; August 1960.Source Text
Keyword Text
Examples of frequency analysis of fading radio signals for long periods of time
are demonstrated, and the method of obtaining them is explained.  They
include both regular HF propagation and VHF ionospheric forward-scatter
samples.  The procedure is also useful for the analysis of other natural
phenomena having long time scales and slow variations.  (Author's abstract,







Some Magnetoionic Phenomena of the Arctic E-RegionTitle Text
Wright, J. W.Author Text
J.  Atmos. Terrest, Phys., vol. 18, no. 4, pp. 276-89, August 1960.Source Text
Keyword Text
Several unusual phenomena of E-region ionogram echoes obtained at Thule,
Greenland (mag. dip 85.5 degrees) are described.  They are explained as the
effects of electron collisions on the propagation of radio waves at high-
magnetic latitudes.  The third magnetoionic component (Z-echo) is explained
in this way and several of its distinguishing features are explained and
illustrated.  New phenomena demonstrate the existence of an E-pause (valley
above hmaxE), and permit the measurement of electronic densities and
collision frequencies therein.  (Abstract taken from author's summary, formal






Second-Order Faraday Rotation FormulasTitle Text
Yeh, K. C.Author Text
J. Geophys. Res., vol. 675, no. 8, pp. 2548-50, August 1960.Source Text
Keyword Text
Current observations of 20- and 40-Mc/s satellite signals have enabled us to
determine the total electron content in the ionosphere using Faraday effect.
Since the frequency is not very much higher than the plasma frequency in the
ionosphere, the first-order theory (Browne, Evans, and Hargreaves, 1956) may
be in appreciable error, owing to effects of refraction.  The purpose of this note
is to introduce a second-order theory in which the high-frequency
approximation and the effect of refraction are taken into consideration.   The
resulting equations are easy to apply when observations are available on two
frequencies, e.g., 20 and 40 Mc/s.  (Abstract source unknown, formal






Comparison of Experimental with Computed Tropospheric RefractionTitle Text
Anderson, W. L., Beyers, N. J., and Rainey, R. J.Author Text
Trans. IRE, vol. AP-8, no. 5, pp. 456-461; September 1960.Source Text
Keyword Text
Limits of applicability of ray tracing in computing tropospheric refraction at
White Sands Missile Range were further explored.  286 comparisons were
made, all for a path from radar to fixed beacon of about 45 miles and an
elevation angle of 17.99 milliradians.  A horizontally stratified atmosphere was
assumed.  Refractive index profiles were prepared from a variety of weather
data, and classified A, B, C, or R, in descending order of reliability prior to ray-
tracing calculations.  Angle observations were made with an FPS-16 C-band
radar having a quoted instrumental accuracy of 0.14 milliradian RMS.  Angle
readings varied from 18.36 to 20.54 milliradians, with mean of 19.01
milliradians and standard deviation of 0.41 milliradians.  The RMS deviations
of computed experimental angles ranged from 0.28 to 0.41 milliradian for
different classes of data.  The ratio of this deviation to the deviation from over-
all mean varied from 0.68 for Class A to 1.00 for Class R.  Thus the
improvement over a "standard atmosphere" varied from 32% to 0, and
correlated directly with quality of weather information.  For this experiment it
is concluded that most of the RMS elevation angle error is contributed by
atmospheric conditions.  Although ray tracing methods provide a significant
correction when sufficiently good weather information is available there still
remains a large uncertainty not accounted for by equipment.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Antenna Design ParametersTitle Text
Andreasen, M. G.Author Text
Stanford Research Institute, Menlo Park, California, Progress Report No. 14,
Contract DA 36-039-sc-73106; ASTIA No. AD-246 314; September 1960.
Source Text
Keyword Text
Three different types of omniazimuth, instantaneous direction-finding antennas
that were built and tested at Sanford Research Institute for the Signal Corps
are compared in detail.  The construction of the 5-ft modified Purcell array at
35 kmc is continuing.  The beam-broadening and beam-steering effects of
several mechanical modifications of 2 narrow-beam leaky-wave antennas were
computed, showing that beamwidth changes exceeding 5:1 can be obtained
even with these simple modifications.  Linear arrays with symmetric but
variable interelement spacings were studied using both an analog computer
and a digital computer.  A variety of arrays were synthesized whose
maximum side-lobe levels are within 1 or 2 dB of the minimum theoretical
levels for arrays with the corresponding number of widely spaced elements.
Such arrays do not require nearly as many elements as uniformly spaced
arrays to obtain a given beamwidth.  The special tools required to fabricate
the double-layer pillbox with a rolled back were completed.  (Author's
abstract, technical report including miscellaneous government published










Mullard tech. Commun., vol. 5, pp. 182-190; September 1960.Source Text
Keyword Text
The size, shape and performance of simple Ferroxcube transformer cores
intended for use at low power over the frequency range 0.1 to 500 Mc/s are
discussed.  Optimum core proportions are calculated, and design
considerations and practical examples of both wide-band and pulse
transformers are given.  (Science or engineering abstract, internal
communication within an organization, English language/abstract, document










Army Electronic Proving Ground, Fort Huachuca, Arizona, Report No. AEPG




This Test Plan outlines tests to evaluate under field conditions the
vulnerability of the Vantage Point Radar (VANPAR), AN/TPD-2, to electronic
countermeasures.  The tests will provide information on the vulnerability of the
radar to active electron countermeasures (jamming), its susceptibility to
passive electronic counter-measures (intercept and direction finding), and will
determine the degree of mutual compatibility of the AN/TPD-2 with other radar
equipments.  Both the area surveillance and point-search modes of operation
will be used throughout the tests.  (Author's abstract, technical report
including miscellaneous government published material, English






Direction Finder for Small CraftTitle Text
AnonymousAuthor Text
Engineer, vol. 210, p. 565; 30 September 1960.Source Text
Keyword Text
A portable direction-finding receiver which offers in one case all the facilities of
a ship's installation has been developed by Pye, Ltd., Cambridge.  It is
claimed that with the Pye "Solent," seen in our illustration, accurate D/F
bearings can be taken from radio beacons on the long wave beacon band.
Sensitivity and selectivity compare favorably with that of fixed installations and
the company states that extensive trails have shown that bearings can be
taken to an accuracy of plus or minus 1 deg.  The receiver employs nine
transistors and works off eight standard 1½ V torch batteries and these items
together with printed circuitry make the unit light, portable and robust.    A
signal strength meter, which is also used for checking battery strength, gives
visual indication of signals when direction- and sense-finding, and thus gives
greater accuracy than the usual audible method.  The D/F aerial, which uses
a ferrite rod, is mounted together with a compass rose on top of the receiver
case, while the signal strength meter, full vision dial and other controls are
mounted on the front panel.  There are two sockets, one for headphones and
the other, on the aerial housing, to take an external aerial for sense finding.
This also increases the range on the shipping band.  A beat frequency
oscillator is incorporated so that the "Consol" method may be used for long
range navigation.  In addition to the long wave beacon band the "Solent"
covers the medium-short wave trawler band and there is an 8 in. elliptical
loudspeaker designed to work in conjunction with transistor circuits.  The
battery life is approximately three months if used for two hours per day.







An Automatic Marine Direction Finder for Use with M.F. Radio BeaconsTitle Text
Awcock, R. L. J., and Barker, F. J.Author Text




Research is concerned with the design of an automatic direction finder
specifically for shipborne use.  The equipment covers the frequency range 250-
550 kc and therefore includes the M.F. radio-beacon band and the M.F. ship
distress frequency.  Automatic operation is achieved by the use of a powerful
system of automatic gain control in the receiver, plus an automatic servo drive
operating on a self-contained radio-goniometer.  (Author's abstract, technical
report including miscellaneous government published material, English






Effect of Tracking Accuracy Requirements on Design of Minitrack
Satellite Tracking System
Title Text
Berbert, J. H.Author Text
Trans. IRE, vol. I-9, no. 2, pp. 84-88; September 1960.Source Text
Keyword Text
The Minitrack Radio Tracking Network was designed by Project Vanguard
engineers at the Naval Research Laboratory in Washington, D. C., and is now
operated by the National Aeronautics and Space Administration.  Its intended
function was to acquire, and accurately track, the Vanguard satellites which
were to be launched during the International Geophysical Year.  To carry out
this function, eleven identical stations were built in strategic locations around
the world and teletype communications were established between these
stations and the Vanguard orbit computer in Washington.  The locations of
nine of the original stations are shown in Fig. 1.  The other two stations are
near Johannesburg, South Africa, and Woomera, Australia.  The stations use
fixed beam antennas having a beam pattern at the 6-dB points of 100º north-
south by 11º east-west, forming a north-south fence to intercept the satellites
once per orbit.  The signal from the satellite is received by two antennas
placed an accurately known distance apart.  The received signals are then
compared in phase to determine the difference in the two radio path lengths
from the satellite to the two antennas.  The difference in path lengths, divided
by the antenna separation, equals the cosine of the angle at the station
center between the baseline and the line to the satellite.  This equation is an
approximation for close ranges, but it is such a good one that for ranges
greater than six miles the error falls below 2" of arc, and for satellite ranges
the error is infinitesimally small.  The two 500 foot baselines, oriented east-
west and north-south, are used for the accurate angle measurements.  For
these baselines, the path difference changes by one 108-Mc wavelength for
each 1.04º of angular change near zenith, so that the corresponding
phasemeter readings repeat for approximately each square degree in the sky.
 The three shorter baselines tell from which square degree the satellite is
radiating, and the 500-foot baselines specify where the satellite is within each
square degree.  (Author's abstract, formal literature, English language/USA






Periodic Variations of Refraction of Radio Waves in Solar RadiationsTitle Text
Chikhachev, B. M.Author Text
Radiotekhnika, vol. 5, no. 9, pp. 1350-1369; September 1960.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal







Direction Finder Group OA-(XE-1)/VRDTitle Text
Destefano, J.Author Text
Litton Systems, Incorporated, College Park, Maryland, Progress Report No.
1, ASTIA No. AD-246 748; September 1960.
Source Text
Keyword Text
Research is concerned with the design, development and fabrication of a rapid
scan microwave search and direction finder group capable of intercepting and
determining the azimuth bearings of electromagnetic signals in the frequency
range of 1.0 kmc to 10.75 kmc.  The primary portion of the group consists of
an antenna, high speed pedestal, memory type CRT indicator and servo
control unit.  A second pedestal will be provided to support and rotate the
following units.  (1) Antenna Assembly AN/TLA-( ), (2) A four-foot parabolic
reflector and feed assembly, or (3) any antenna assembly, with a maximum
weight of 75 pounds.  The final design plan of the program has been
submitted for approval and negotiations are presently under way for an
antenna assembly and radome.  Final design of the pedestals has begun.
The Control Indicator Unit is in the breadboard design stage, with all circuits
operating satisfactorily.  The unit is composed of the following major systems:
 video processing, memory cathode ray tube and control, high voltage power
supplies, video resolver and deflection system, video resolver servo system,
and an azimuth control servo system.  (Author's abstract, technical report
including miscellaneous government published material, English






Cozi [Communication Zone Indicator] Oblique Incidence Ionospheric
Soundings Using Normal Communication Transmissions
Title Text
Edwards, L. C., and Hedlund, D. A.Author Text
IRE Trans., vol. CS-8, no. 3, pp. 160-164; September 1960.Source Text
Keyword Text
A new technique has been developed which allows normal communication or
broadcast transmissions to be used for backscatter sounding.  It involves a
cross-correlation performed between the transmitter signal and the returned
backscatter signal.  The use of re-entrant delay lines as storage devices
permits continuous real-time cross-correlations of relatively long samples of
the waveforms.  An A-scope presentation of the cross-correlation function
serves the same purpose as an A-scope display of the backscattered pulse
signal.  An intensity modulated range-time display of the cross-correlation
function, very similar to the range-time display commonly employed in
ionospheric sounding, can provide a continuous record of skip distance
variations.  Samples of experimental data obtained using this technique are
presented.  (Science or engineering abstract, formal literature, English






Operational Range Problems for Active and Passive Location MethodsTitle Text
Fischer, H. J.Author Text
Nachrichtentechnik , vol. 10, no. 9, pp. 401-404; September 1960.Source Text
Keyword Text
A general engineering survey of location methods is presented; passive
methods rely on reflection  of electromagnetic waves (λ = 1 mm to 10 m) but
also of sound, infrared and X-ray waves, and use pulse or cw transmission
modes.  Active methods operate by detection of the target's radiation.  Very
brief tabulation of main technical problems is given, the following in particular;
dispersion coefficient versus wavelength with reflecting object as parameter;
relationship between target height and radar range; optimal aerial noise
temperature versus frequency; noise performance of modern active devices,
the best being masers at 10ºK; block diagrams of typical devices are
reproduced.  The survey concludes with a brief indication of desirable
improvements and developments of location systems.  (Science or







An Endfire Array Continuously Proximity-Coupled to a Two-Wire LineTitle Text
Forbes, G. R.Author Text
IRE Trans., vol. AP-8, no. 5, pp. 518-520; September 1960.Source Text
Keyword Text
An endfire array is described in which 30 λ/2 dipoles, λ/4 apart, are excited
through their position transverse to a two-wire line.  The coupling of element
and line is discussed in terms of a simple equivalent circuit which neglects
mutual coupling between elements.  Measured pattern data are presented for
a 600 Mc/s array which had a 25 dB taper achieved by varying the spacing of
the dipoles from the line.  (Science or engineering abstract, formal literature,






Antenna Relay ModificationTitle Text
Fulton, G. W., and Devry, E.Author Text
Central Experimental and Proving Establishment (Canada), Report No. CEPE-
1528, ASTIA No. AD-321 079; September 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Optimum Utilization of the P.P.I. Radar Display Using a Transmission
System with Frequency Compression
Title Text
Gillmann, H.Author Text
Frequenz, vol. 14, no. 9, pp. 306-314; September 1960.Source Text
Keyword Text
The theoretical analysis is based on a conventional radial display.  Radial and
azimuthal resolutions are calculated in a general form assuming that the
distribution of luminous intensity over the luminous spot is Gaussian.  The
analysis yields a "frequency response" for the radial resolution and, in
consideration of the visibility of the sweeps at the edge of the display, a
minimum number of spokes per revolution for the azimuthal resolution.  The
number of radial sweeps can be reduced by superimposing a sinusoidal
sweep in the azimuthal direction.  The influence of the aerial on the azimuthal
resolution is also examined.  (Science or engineering abstract, trade journal,






Direction Finders Aboard Aids-to-Navigation Vessels Operated by the
Government of the German Federal Republic
Title Text
Haase, H. J.Author Text




A paper presented at the Sixth International Technical Conference on
Lighthouses and Other Aids to Navigation, Washington, D.C., September-
October 1960.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Gain Limitations of Large AntennasTitle Text
Hansen, R. C.Author Text
IRE Trans., vol. AP-8, no. 5, pp. 490-495; September 1960.Source Text
Keyword Text
Arrays of many elements and continuous aperture aerials are very often
designed using Taylor's "approximate" space factor which is optimum in
resolution, i.e., it offers minimum beamwidth for a given sidelobe ratio.  This
space factor has a number of equal level sidelobes followed by tapered lobes,
the latter being necessary to make the aperture function physically realizable.
 For conventional aerials these designs offer gain which, while not that of a
uniform aperture, is quite satisfactory.  Very long (or large) aerials with their
narrow beamwidths, however, may exhibit a severe gain degradation due to
large energy contained in the sidelobes.  Thus the sidelobe behavior must be
carefully controlled to realize the full gain available.  Data are presented for
the gain variation of various Taylor equal-sidelobe designs, and of the modified
sin x/x one-parameter family as a function of aperture length.  (Science or
engineering abstract, formal literature, English language/USA abstract,






F-Region Traveling Disturbances and Sporadic-E IonizationTitle Text
Heisler, L. H., and Whitehead, J. D.Author Text
J. Geophys. Res., vol. 65, no. 9, p. 2767; September 1960.Source Text
Keyword Text
Ionosonde records taken at Sydney (33º52'S, 151º11'E) during July 1955 have
been analyzed statistically for the occurrence of F-region traveling ionospheric
disturbances and Es.  It is shown beyond reasonable doubt that the
phenomena are associated, and that, as previously suggested by one of the
authors, the advent of a traveling ionospheric disturbance is sometimes
accompanied by an increase in Es critical frequency.  An apparent small
secondary effect in Es occurring some minutes after the F anomaly is also
discussed.  (Author's abstract, formal literature, English language/USA






Broad-Band Frequency-Scanning Radar SystemTitle Text
Hennies, S. R., and Granger, J. V. N.Author Text
Electronics, vol. 33, no. 36, pp. 44-47; 2 September 1960.Source Text
Keyword Text
Describes with the aid of block schematics a radar system which sequentially
scans seven frequencies in the 6 to 50 Mc/s band at 60 frequencies per
second, and operates on a coherent basis in providing Doppler data on each
frequency.  Peak power is 15 kW.  The phase-path display enables an
accurate determination of target velocity to be made, and when scanning
ionized clouds the diffusion rate may be determined.  (Science or engineering







A Transistorized Buoy TransmitterTitle Text
Hood, A. D.Author Text




A low power, crystal controlled, transistorized transmitter is described.  The
transmitter was designed for installation on off-shore buoys and may be used
as a D.V. signal in a local area or for telemetering information ashore from
associated equipment.  The operating frequency is in the 4 mc region and
with a 9 ft, center-loaded vertical antenna strong signals are received at a
range of seven miles.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Sensory Discrimination Between Polarized Light and Light Intensity
Patterns by  Arthropods
Title Text
Jander, Rudolf, Waterman, Talbot H.Author Text
Technical Report from:  Yale Univ New Haven Conn.,23 pages; September,
1960.
Source Text
arthropoda, senses (physiology), direction finding,
intensity, light, motion, polarization,  sensitivity,
animal behavior, NTISDODXD
Keyword Text
Directional responses were tested in 5 species of aquatic arthropods (three
crustaceans,  one insect, one chelicerae) exposed to a vertical beam of
linearly polarized white light,  to horizontal light patterns of alternating light
and dark quadrants and to combinations of  these two. Six lines of evidence
were obtained which prove that there are two distinct  mechanisms for light
pattern (image) perception and polarized light perception. For  instance, in the
dytiscid beetle Bidessus and in Daphnia reversing the photoactic sign
reverses light pattern responses as expected but has no effect on polarized
light  orientation.  Under appropriate illumination conditions Daphnia, the
amphipod Hyalella,  Bidessus and the mite Arrenurus swim preferentially in
the following 4 basic directions  of orientation: parallel, perpendicular and 45
degrees to the left and right of the e-vector  of the polarized light. Hence we
conclude that these 4 basic swimming directions are  probably present in
most arthropods, or at least insects and crustaceans. Usually our
experimental animals change course frequently and spontaneously between
the 4 basic  directions.  But if there is strong contrast between high vertical
and low horizontal light  intensities, Daphnia tends to orient only







Calibration Problem in Double-Channel Visual Direction FindersTitle Text
Kattner, G., and Rohrbeck, W.Author Text
Nachrichtentechnik , vol. 10, no. 9, pp. 392-397; September 1960.Source Text
Keyword Text
A discussion of various methods for the calibration and control.  It is shown
that all calibration procedures requiring that the equipment be interrupted in
operation have a common disadvantage in that, during the direction-finding,
changes of the gain constants of the channels would be made unintentionally
by the operator.  It is preferable, in the interest of greater reliability, to use
methods employing continuous control; for current calibration of the receiver
this control should extend to the screen of the CRT.  A method in which the
receiver channels are periodically interchanged offers almost complete safety;
it has, however, a considerable disadvantage in respect of interference-free
monitoring.  A scheme offering the best possible solution with low cost and
greater reliability is suggested.  (IRE or IEEE abstract, trade journal, German






Radio Distance Measurement and Position Fixing.  A Survey and
Evaluation of Techniques and Systems
Title Text
Katzin, M.Author Text
Electromagnetic Research Corporation, College Park, Maryland, ASTIA No.
AD-253 111; September 1960.
Source Text
Keyword Text
This paper gives a survey and discussion of radio methods of distance
measurement and position fixing, a general discussion of the important
propagation characteristics and accuracy of radio wave methods, followed by
a classification of systems and the advantages and disadvantages of radio
methods.  Also included is a description of various specific systems in use or
under development, the types of application to which each is adapted, the
range and accuracy already achieved and the limitations imposed by various
factors, especially inherent propagation characteristics.  (Author's abstract,
technical report including miscellaneous government published material,







High-Frequency Breakdown of AirTitle Text
Kelly, D., and Margenau, H.Author Text
J. appl. Phys., vol. 31, no. 9, pp. 1617-1620; September 1960.Source Text
Keyword Text
Kinetic theory is applied to the problem of ionization breakdown of the air
surrounding a high-speed vehicle.  It is found that electrons are removed
primarily by being swept out of the field of the moving aerial, and that in the
interesting cases this action predominates over diffusion losses.  Breakdown
voltages are plotted against altitude for frequencies of 225 Mc/s, and 1 and 10
kmc/s.  The theory may offer an explanation of some types of signal loss
during missile flights.  (Science or engineering abstract, formal literature,






Study of Input Circuitry of Direction Finder Set AN/TRD-4ATitle Text
Lindahl, C. E.Author Text
University of Michigan, Ann Arbor, Michigan, Report No. TM77, 2899-23-T,
DDC No. AD 242 714, 13 September 1960.
Source Text
Keyword Text
The input circuity of the radio direction finder set AN/TRD-4A is described.
This circuitry consists of the antennas, the antenna connecting cables, the
goniometers, and the transmission line-RF switch combination connecting the
signal goniometer to the receiver.  One objective of this study was to
determine the effect of each component of the input system on the power
finally delivered to the input impedance of the receiver; hence, transmission
loss calculations based upon experimental measurements were made for
each of the components.  In conclusion, it can be said that the overall
transmission loss could be decreased significantly by matching impedance
levels throughout the system.  (Author's abstract, technical report, English
language, document not available, electron circuits, circuits, sensitivity,
antennas, circuits, direction finding, radio equipment, transmission lines,






Direction Finding at Low FrequenciesTitle Text
Orsak, L. E., and Martin, D. W.Author Text
Electronics, vol. 33, no. 38, pp. 74-77; 16 September 1960.Source Text
Keyword Text
Description of a direction finder operating between 15 and 500 kc/s using a
small rotating aerial with only 4 ft2 of loop area and having a sensitivity of 1
µV/m at 500 kc/s and 40 µV/m at 15 kc/s.  Instrument error is less than 1º.
The design of the loop aerial coupling circuits, automatic tuning, etc., are
discussed in detail.  A novel feature is the use of two photocells in simple
circuitry to resolve an eight-to-one ambiguity introduced by the gearing in the
position indication system.  Block diagrams are given.  (IRE or IEEE abstract,







Techniques of Radio-Direction FindersTitle Text
Rehahn, J. P.Author Text
Nachrichtentechnik , vol. 10, no. 9, pp. 382-391; September 1960.Source Text
Keyword Text
A review of common direction-finding equipment and operating techniques.
Various equipments are described in a systematic way with reference to the
direction-dependent modulation comprising periodic and non-periodic
amplitude and phase modulation.  In the description of the practical
equipment only the more important properties are discussed.  (IRE or IEEE







Mapping Caves MagneticallyTitle Text
Roeschlein, E. R.Author Text
Electronics, vol. 33, no. 39, p. 61; 23 September 1960.Source Text
Keyword Text
Describes a transistorized 5 W, 2 kc/s transmitter feeding a tuned loop which
is located underground.  The magnetic induction field is picked up at the
surface by a similar tuned loop which feeds a transistorized receiver.  The
range of this transmitter-receiver is approximately 400 ft.  Mapping is by null
location and depth measurement by signal attenuation.  (Science or
engineering abstract, trade journal, English language/USA abstract,






A Geometrical Optics Method of Pattern Synthesis for Linear ArraysTitle Text
Shanks, H. E.Author Text
IRE Trans., vol. AP-8, no. 5, pp. 485-490; September 1960.Source Text
Keyword Text
A unique phase expression is given which allows synthesis of a wide variety
of shaped radiation patterns for a linear array.  The accompanying amplitude
distribution is found by a stationary phase evaluation of the radiation integral
and is shown to be functionally related to the desired radiation pattern.
Because of the optical type of approximation (stationary phase) used to
evaluate the radiation integral, the method is most applicable to aerials with
large size-to-wavelength ratios.  (Science or engineering abstract, formal







Microwave Position-Fixing SystemTitle Text
Smyth, H. R.Author Text




A paper presented by H. R. Smyth, National Research Council of Canada, at
the Sixth International Technical Conference on Lighthouses and Other Aids
to Navigation, Washington, D.C., September-October 1960, and also
presented at the Symposium of the International Geodetic Association held at
Washington, D.C., May 5-12, 1959.  (Science or engineering abstract,
technical report including miscellaneous government published material,






Distribution of Quadratic Forms--Tables and ApplicationsTitle Text
Solomon, H.Author Text
Technical Report No. 45, prepared for Army, Navy, and Air Force under




This paper contains three topics:  (1) an account of the literature on the
distribution  of quadratic forms; (2) an account of various applications; (3)
extensive tables for two practical situations.  One of the most important
applications  is developed for a subject which might be called "operational
quality control."  In classical quality control, there is implicit a static
procedure such as the physical measurement of characteristics of a product;
however, there are many situations where the quality of a product is
measured not by physical traits but by its operational performance.  Here we
include,  of course, weapons and missiles systems.  One possible index of
quality, in these situations, is the probability of a hit; an  index related
specifically to the operational characteristics of the products.  The tables at
the end of this paper give, among other things, the probability of a hit, when
the parameters of aiming error, location error, and weapon radius are known.
A multivariate normal model is assumed for both types of errors.  This subject
is developed in Section 4.  (Author's abstract, technical report including







Wide-Base Doppler Very-High-Frequency Direction FinderTitle Text
Steiner, F.Author Text
IRE Trans., vol. ANE-7, no. 3, pp. 98-105; September 1960.Source Text
Keyword Text
Although it is quite well known that bearing errors occurring with multipath
propagation can be reduced by using wide base aerial arrays, only systems
operating with phase or frequency modulation have come into practical use.
A method of progressively scanning a circular aerial array is described.  The
scanning which produces a frequency modulation in which the frequency
deviation is a function of the bearing information, is accomplished by a
rotating capacitive switch, and no vacuum tubes or crystal diodes are
employed.  Moreover, a special light indicator replaces the usual cathode-ray
tube.  Designed primarily for the very- and ultra-high frequencies, the
equipment is quite simple and of high reliability.  (Author's abstract, formal






A New Shipboard Direction Finding Antenna for the Reduction of
Reradiation Error
Title Text
Travers, D. N.Author Text
Southwest Research Institute (SwRI), Interim Report No. 23, Contract NObsr
64585; 1 September 1960.
Source Text
Keyword Text
High frequency shipboard radio direction finding has always been difficult to
accomplish with accuracy and reliability because of reradiation from the
vertical masts and structures found on Naval ships.  Various attempts to find
an accurate method of direction finding under such conditions have been
made but with little success until recently.  The development of a new
antenna based on the coaxial spaced loop is traced from its concept about
1955 to the present time including a performance test made on board the
U.S.S. Richard E. Kraus.  Results show that multi valued calibration data is
eliminated and error is low enough to forego calibration entirely for a large
portion of the frequency range.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Direction Finding in a Two-Component FieldTitle Text
Travers, D. N. and Sherrill, W. M.Author Text




It is well known that high-frequency radio direction finding is sometimes
severely complicated by re-radiated secondary signals of frequency equal to
that of the primary, but of different azimuth, amplitude, and phase.  An
example of considerable practical importance is naval shipboard direction
finding.  A method for analyzing a two-component field, using a twin-channel
receiver and crossed loops, has been proposed by Gabler.  The method
makes use of the fact that the phase difference between the primary and
secondary components varies throughout the resultant field, and provides a
means of displaying both azimuth and relative amplitudes of the components
incident on the antenna in the form of an envelope of ellipses.  The purpose of
this note is to show that the use of a twin-channel receiver and indicator is not
essential to achieve a display  which provides the same information for a two-
component field.  A spinning loop antenna, or crossed loops and goniometer
with a single-channel receiver, can be used to analyze a two-component field
and display both the azimuths and the relative amplitudes of the two incident
waves.  (Abstract taken from authors' opening paragraphs, formal literature,






Direction Finding in a Two-Component FieldTitle Text
Travers, D. N., and Sherrill, W. M.Author Text
IRE Trans., vol. AP-8, no. 5, pp. 520-521; September 1960.Source Text
mode resolution, theory, multipathKeyword Text
An earlier method of analyzing the components, of different azimuth,
amplitude and phase, due to direct and reradiated signals is referred to.  This
method required a two-channel receiver.  It is shown that the same result may
be obtained using a spinning loop aerial or crossed loops and a goniometer






Surface-Wave Luneberg Lens AntennasTitle Text
Walter, C. H.Author Text
Trans. IRE, vol. AP-8, no. 5, pp. 508-515; September 1960.Source Text
Keyword Text
It is demonstrated that a surface-wave structure having isotropy in the plane of
the structure can be operated as a lens.  The index of refraction is given for a
dielectric slab on a ground plane, a bed of metal posts on a ground plane and
a parallel-plate structure with one plate filled with holes.  The necessary radial
variations in index for several Luneberg-type lenses are given.  These include
the conventional Luneberg lens, Gutman's modification, the rim-fed Luneberg
adapted to a spherical surface and a modification adapted to a spherical
surface and collimation of the rays at an arbitrary angle with respect to the
plane on which the lens is mounted.  An approximate analysis of surface-
wave lenses based on optics is described.  (Science or engineering abstract,







Research on New Types of ECM and DF Aircraft Antenna Systems for the
Frequency Range 50 - 1000 Mc. (U)
Title Text
Wheeler, W. R.Author Text
Denver Research Institute, Final Progress Report, 7 November 1959 - 31
August 1960, ASTIA No. AD-320 158; 30 September 1960.
Source Text
Keyword Text
Research is reported on new types of ECM and D/F aircraft antenna systems.
 A broad band slotted cylinder antenna is described.  A method of theoretical
analysis of this antenna is presented.  Pattern and impedance data for
dielectric coated slotted cylinder antennas show that patterns are little
affected by thin dielectric coatings but impedances are changed both in
magnitude and phase.  A theoretical and an experimental pattern for a
dielectric coated slotted cylinder antenna are compared.  (Author's abstract,
technical report including miscellaneous government published material,






Launching over the Sea of Vertically Polarized Waves for Long Distance
Ionospheric Propagation
Title Text
Willoughby, E. O.Author Text
Proc. IRE Australia, vol. 21, no. 9, pp. 591-597; September 1960.Source Text
Keyword Text
Simple vertically polarized aerials of mast heights of 150 feet or less,
launching over the sea are shown to be capable of gains exceeding 14 dB
over a frequency band of the order of 5-15 Mc/s with good matching and
efficient radiation between 1º and 10º elevation.  This is much superior to what
can be achieved with any land-based aerial, vertically or horizontally
polarized, of similar height.  (Science or engineering abstract, formal







Comment on Models of the Ionosphere Above hmaxF2Title Text
Wright, J. W.Author Text
J. Geophys. Res., vol. 65, no. 9, pp. 2595-6, September 1960.Source Text
Keyword Text
Evidence for a gradient  of scale height in the F region is shown, and
discussed in relation to a simple Chapman model of the F region above hmaxF2.
 It is suggested that a similar model, but allowing for a scale-height gradient,
may give somewhat better agreement with recent observations.  (Abstract






Direction Finder Checks Azimuth with Simulated Doppler EffectTitle Text
AnonymousAuthor Text
Machine Design, vol. 32, pp. 134-136; 27 October 1960.Source Text
Keyword Text
Illusion of motion of receiving antenna is created in a new radio direction-
finding station by scanning leads from three or four antennae in rapid
succession.  The resulting "doppler" effect helps locate the azimuth of
incoming signals.  Dipole antennae are arranged in a circle at the ends of
radiating supporting arms.  Leads pass down through a hollow mast.  System
is scanned by a commutator with five capacitive contacts so arranged that as
the rotor progresses it makes three successive forward contact steps followed
by two steps back for a net advance of one contact.  Up to ten airports can
use a centrally located station by installing duplicate readout units and
appropriate quadrant error correcting equipment.  Receiving equipment for
direction finding can operate either on AM or FM signals.  For clarity, only two
channels are shown in the diagram.  Input bearing signal is combined with a
station-generated reference signal by wattmeters to operate the readout
device.  What looks at first like an oscilloscope face is really a ground-glass
screen on which is projected a point of light.  Mirrors rotated by the
wattmeters position the point of light.  Doppler direction finder is a
development of Standard Elektrik Lorenz AG, Stuttgart, Germany.  (Author's







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., et al.Author Text
Electrical Engineering Research Laboratory, University of Illinois, Quarterly




Effort was continued on studies and investigations leading to the design of a
radio direction finder system for the MF-HF-VHF range.  Construction of one
pulse modulator for the propagation experiments, and certain components of
MF/HF radio direction finder systems was completed.  The results of the
SADIST wave interference error study are presented in the form of curves.
Progress was made in the realization of an antenna for the VHF/UHF radio
direction finder system.  Development work on the panoramic radio direction
finder system was continued.  Development of an RDF using phase lock
oscillators was started.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA







Baron, A., Blank, S., et al.Author Text
Airborne Instruments Laboratories, Inc., Long Island, New York, Quarterly
Engineering Report No. 5844-I-9, ASTIA No. AD-320 294; October 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Improved HF/MF Direction Finder SetTitle Text
Bednash, C. S., Clifford, V. F., et al.Author Text
ITT Federal Labs., Nutley, New Jersey, Final Report, Contract No. DA 36-039-
sc-78079, ASTIA No. AD-266 357; October 1960.
Source Text
Keyword Text
The design and fabrication of an improved direction finder set operating in the
frequency range of 0.54 to 30 mc is described.  The specified method of
approach called for modification of existing components of direction finder set
AN/TRD-4A to meet improved performance requirements.  The work consisted
mainly of modifications to the antenna system, goniometers, goniometer
drive, and visual azimuth indicator, as well as providing a facility for semi-
automatic bearing readout, and adding a second D/F operating position.  In
addition, console type operating positions were substituted for the standard
rack type, and the target transmitter was redesigned.  A discussion is
included of the operation and final testing of the improved HF-MF direction
finder set.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Equatorial Ionospheric Effects.  Post-Sunset Fading on Long-Distance
Radio Circuits
Title Text
Bennington, T. W.Author Text
Wireless World, vol. 66, no. 10, pp. 501-506; October 1960.Source Text
Keyword Text
In a region near the earth's magnetic equator there occur several magnetic
and ionospheric phenomena which appear to be peculiar to that region alone.
One of these is an effect which occurs in the F2 layer of the ionosphere soon
after local sunset, and which appears to last for a few hours thereafter.
Because of the echoes obtained from that layer by vertical sounding become,
during these hours, diffuse and of indefinite height, it is known as "equatorial
spread F."  In 1938  Booker and Wells reported that at Huancayo, Peru, there
was, soon after sunset, a marked increase in the height of the F region and
that the received echoes then became diffuse, as though they were due to
scattering from electronic clouds, rather than due to reflection from a stratified
layer.  Later in the night there was a decrease in the height, accompanied by
a disappearance of the diffuse echoes.  In 1951 Osborne observed a similar
phenomenon at Singapore, which, like Huancayo, has a low dip latitude.  He
stated that soon after local ground sunset the F2 layer virtual height rapidly
increased, and the region, instead of preserving its layer-like structure, began
to form "cloud" of ionization and that, by the time of ionospheric sunset, it
frequently disintegrated entirely into such clouds.  Soon after this the virtual
height began to decrease again and, though the clouds often persisted for
several hours, the layer gradually regained its normal structure.  Short-wave
engineers soon came to associate these ionospheric occurrences with a
peculiar fading of the signals received over trans-equatorial circuits soon after
local sunset, and which they called the "tropical sunset fading effect."  This
was noticed at Singapore, in many parts of Africa and at several other
locations, and observations made over several years have established the
following general facts about it.  The fading appears to occur more frequently
at the equinoxes than at other times of year, though it does occur during
other than equinoctial months.  At most places where it has been observed it
starts soon after local ground sunset and lasts for about four hours, after
which conditions return to normal.  (As we shall see there are exceptions to
this.)  It is generally worse during years of high than of low sunspot activity
and appears to be brought about by conditions in the ionosphere in a zone
lying near the magnetic equator, the northern and southern boundaries of
which are not yet known.  The fading is of medium or deep intensity, is at a
rapid rate and often of the kind known as "flutter" fading.  Such fading can be
Abstract Text
of serious consequence in various types of communication, for receiver a.g.c.
systems do not deal with it effectively.  In high-speed telegraphy the resulting
distortion of the characters conveying the transmitted information often
renders the received result unintelligible.  In broadcasting, whilst speech
usually remains intelligible, the fast fading destroys the programme value of
music transmission.  (Author's abstract, trade journal, English





Superdirectivity.  SupergainTitle Text
Broussaud, G., and Spitz, E.Author Text
Ann. Radioelect., vol. 15, pp. 289-304; October 1960.Source Text
Keyword Text
Gives a theoretical discussion of the maximum directivity which can be
obtained with an aerial of given dimensions, the conclusions indicating that
the attainment of high directivity depends on the generation of a large reactive
field in the output aperture by means of a distribution of independent sources
spaced less than half a wavelength apart.  Experimentally, it has been found
necessary to add a unidirectional element in front of each source in order to
achieve these conditions.  Experimental results are quoted relating to five-
and eleven-element aerials operating in the 9 Gc/s band which achieve high
directivity while maintaining a low side-lobe level and acceptable pass band.
(Science or engineering abstract, formal literature, French language/abstract,






Some Applications of Signal Theory to AerialsTitle Text
Drabowitch, S.Author Text
Rev. tech. C.F.T.H., No. 33, pp. 7-27; October 1960.  See also Trans. I.R.E.,
vol. VC-9, no. 3, pp. 1-9; December 1960.
Source Text
Keyword Text
Several techniques for reducing the effect of impulse noise with a peak
amplitude greater than that of the signal and generally with a substantially
shorter duration than that of the shortest important message element are
analyzed.  The techniques utilize the fact that the impulse response of a
linear filter is directly proportional to its bandwidth.  One circuit describes
uses two parallel amplifiers tuned to the same centre frequency, one of gain
G, bandwidth B, the other of gain gB and bandwidth B/b.  The outputs of the
two amplifiers are subtracted when the theoretical signal/noise ratio can be
improved by 8.28 dB for b = .91.  No experimental results are included.
(Science or engineering abstract, formal literature, English and French






Radio Direction-Finding at Norwegian Coastal Radio StationsTitle Text
Falnes, P.Author Text
Tekn. Ukeblad, vol. 107, no. 39, pp. 877-883; 27 October 1960.Source Text
Keyword Text
A historical review is given of RDF systems and other radio navigation
systems used in Norwegian coastal waters over the past 40 years.  The main
discussion concerns short-based D/F stations working in conjunction with
coastal radio stations in the medium-frequency (telegraphy and telephony)
bands.  An experimental Adcock double-channel aerial system working in the
255-535 and 1600-3200 kc/s bands is described in greater detail.  (IRE or
IEEE abstract, formal literature, language unknown/Norway abstract,






Radio Receiver for Direction Finder Set AN/PRD-5Title Text
Feinman, G.Author Text
Andrea Radio Corporation, Long Island City, New York, Final Technical




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Distant Scattered Reflection From Earth on Short WavesTitle Text
Kabanov, N. I.Author Text
Radiotek , and Elek ., vol. 5, no. 10, pp. 1576-92, October 1960.Source Text
Keyword Text
The history of the study of the effect in USSR is reviewed.  The investigations
began in 1946 and were carried out on frequencies from few Mc/s to some
tens of Mc/s by pulse techniques.  Scattered reflections from Earth were
observed on distances from a few hundred km to several thousand km.
Dependence of scattered reflected signals on frequencies, distances, times of
day and seasons is presented in graphs.  The claim is made and discussed
for the priority of the discovery of the true nature of the effect in USSR.  The
investigation of the effect in USA and Great Britain is reviewed.  The
importance of the effect for radio communication, DF, radar and ionosphere
research is described.  38 references, majority in English.  (Science or







Polarization and Depression-Angle Dependence of Radar Terrain ReturnTitle Text
Katz, I., and Spetner, L. M.Author Text




A study of recent experimental results on radar back scattering from land and
sea surfaces indicate:  (a) The polarization dependence of the normalized
radar cross section, σ0, of ocean surfaces cannot be explained by the usual
"interference phenomenon", and (b) there is a distinct difference in the form of
the depression-angle dependence in that σ0 for "smooth" surfaces follows a
negative exponential whereas σ0 for "rough" surfaces drops off as the sine of
the depression angle.  (Author's abstract, formal literature, English






A Study of Spread FTitle Text
Klemperer, W. K.Author Text
Cornell Aeronautical Lab., Inc., Buffalo, New York, Final Report, Contract No.
AF 19(604)5460, AFCRL-243, ASTIA No. AD-255 188; October 1960.
Source Text
Keyword Text
A study was made of high frequency radar reflections from the ionosphere.  Of
primary interest was the study of spread F (a night-time echoing condition
giving diffuse radar returns over a considerable range interval).  A scheme for
determining the spread in angle of arrival of radio waves under spread F
conditions was devised, and a few measurements were made.  In addition,
information about the nature of reflection and scattering from the ionosphere
during spread F was obtained by analysis of probability density distributions
and power spectra.  In conjunction with a radio astronomy program  at Cornell
University, simultaneous data were taken to relate the occurrence of spread F
with radio star scintillation.  A marked positive correlation between the two
events was observed.  Equipment for determining ionospheric drift velocities
during spread F was installed and theoretical work on the subject of
scattering near the level of reflection in the ionosphere was initiated.  (Author's
abstract, technical report including miscellaneous government published







Commutated-Antenna DF Meets Civil and Military NeedsTitle Text
Kovit, B.Author Text
Space/Aeronautics, vol. 34, pp. 223-225;  October 1960.Source Text
Keyword Text
A wide-aperture direction finder, produced by Standard Telephones & Cables,
Ltd., Connaught House, Aldwych, London W.C. 2, England, and the parent
company, International Telephone & Telegraph Corp., Nutley, N.J., in this
country,  cuts site and horizontal polarization error factors of at least 8 and 3,
respectively.  Basically, the automatic D/F consists of a circular array of
antenna elements that are electronically commutated and fed into a central
receiver.  Unlike single receiver Doppler-type D/Fs, STCs uses a dual receiver
with a common local oscillator.  The second receiver channel accepts a
reference signal from a fixed auxiliary antenna.  The system samples the
signal input from the commutated array at a one-millisecond rate and detects
the phase difference in the modulated envelope seen by adjacent antenna
elements.  Phase demodulation is done with a novel electronic multiplier that
compares the output wave of a 180-deg linear phase detector with two
orthogonal fixed reference waveforms.  An air transportable version combines
18-element VHF and UHF antenna arrays and gives simultaneous service on
two separate D/F channels.  The D/F could also be used for position fixing by
triangulation (two D/Fs in tandem).  (Author's abstract, trade journal, English






Preliminary Evaluation of Some Radio Location Techniques for the Very
Low and Low Frequency Range
Title Text
Levis, C.  A.Author Text
Ohio State University Research Foundation, Antenna Lab. Report No. 1075-3.
 Task No. 45219, Contract No. AF 30(602)2214, RADC TN 61-32, ASTIA No.
AD-322 482; 15 October 1960.
Source Text
Keyword Text
Correlation techniques may be used to increase direction-finding accuracy in
the 10 to 100 kc range while  minimizing the real estate required for an
installation.  Two such systems are proposed.  Their intrinsic accuracies are
evaluated, and  they are found to be superior to existing system accuracies.
The relationship between direction-finding and position-location errors is
discussed.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Electronic Reconnaissance SetTitle Text
Mc Donald, J., and Confalone, J.Author Text
Airborne Instruments Labs., Mineola, New York, Quarterly Report Nos. 14




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Direction Finding with a Twin-Channel ReceiverTitle Text
Mc Leish, C. W., and Burtnyk, N.Author Text
Proc. NEC, p. 157; 10 October 1960.Source Text
Keyword Text
The elements of direction finding with a twin-channel receiver are reviewed
briefly.  The channel matching design problem for a specific equipment
working in the HF band is described.  Over-all performance figures are given
for the instrument and for the system as a whole when used on a conventional
direction finding antenna.  Some results obtained on an interferometer are
presented to illustrate other applications of the twin-channel system.
(Author's abstract, formal literature, English language/USA abstract,






Getting High Range Resolution with Pulse Compression RadarTitle Text
Ohman, Gunnar P.Author Text
Electronics, pp. 53-57, 7 October 1960.Source Text
Keyword Text
High range resolution is ordinarily achieved by reducing the pulse length,
requiring an increase of peak pulse power.  By transmitting a stretched pulse
and compressing the received pulse, a shorter pulse with high effective peak
power is obtained.  (Abstract source unknown, formal literature, English






Position-Location Network StudyTitle Text
Priedigkeit, J. H., and Elpel, E.  A.Author Text
First Quarterly Progress Report under U.S. Army Electronics Research and
Development Laboratory (formerly U.S. Army Signal Research and




A series of reports describing the development of techniques and equipment
for an automated tactical direction finding system utilizing the AN/TRD-4A
high frequency direction finders.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published
material, English language/USA abstract, file numbers 505, 511, 593, 618,






Receiving System Countermeasures, VLFTitle Text
Richrath, W.Author Text
A.R.F. Products, Inc., River Forest, Illinois, Interim Engineering Report No.
15, Contract NObsr 77636, ASTIA No. AD-322 264L; 7 October 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Direction Finder Set AN/BRD-4Title Text
Richter, F.  G., and Rock, P.Author Text
Servo Corporation of America, Long Island, New York, Interim Development
Report, Contract NObsr 81281, ASTIA No. AD-322 936L; 14 October 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Field Strength Measurements in Fresh WaterTitle Text
Saran, G. S., and Held, G.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 5, p. 435; September-October 1960.Source Text
Keyword Text
Experiments were performed to measure field strength at a frequency of 18.6
kilocycles per second in fresh water of conductivity 2.66 x 10-3 mhos/meter
down to depths of 1,000 feet using monopole and loop antennas.  The
experimental results verify the theoretical values of field strength attenuation
with depth for all antennas and of the ratio of vertical to horizontal field
strength for the monopole antennas.  (Author's abstract, formal literature,










10th Annual Symposium on USAF Antenna Research and Development,
University of Illinois, sponsored by Wright Air Development Division, Wright-
Patterson AFB, Ohio; October 1960.
Source Text
Keyword Text
Direction-finding systems in the VHF-UHF range are subject to large bearing
errors due to antenna pattern distortions caused by airframe scattering.  This
paper describes a study presently underway of a technique for minimizing
these bearing errors while at the same time presenting the bearing data in
digital form.  The technique is essentially that of building an ideal detector
that will operate on the incoming signal in such a way as to reduce the
bearing errors to a minimum when averaged over the significant variables of
the system.  Present day airborne D/F antennas in the frequency of about
300 to 1000 Mc are of the dipole class.  That is to say their dimensions are of
the order of a wavelength and their beam widths of the order of 60 degrees.
These antennas are mounted below the airplane and rotated at rates of
around 300 rpm.  (Some of the newer D/F antenna systems have much higher
rotation rates.)  The outputs of these antennas are presented on the face of
an oscilloscope having a circular trace so that the pattern appearing on the
scope for the case of negligible scattering is the free-space pattern of the
antenna.  The pattern maximum is in the direction of signal arrival which is
called the true bearing angle.  When scattering is not negligible, the pattern
appearing on the scope becomes distorted and its maximum in general no
longer coincides with the true bearing angle.  Conventional D/F techniques
take the direction of signal arrival to be either the maximum of the scope
pattern or the point midway between its half-power points.  This results in
bearing errors which for an unusually bad pattern are very large.  In the more
usual cases, bearing errors will run between about 5 and 10 degrees.
(Author's abstract, technical report including miscellaneous government







The Design and Construction of a Three-Loop Antenna for High
Frequency Shipboard Direction Finding
Title Text
Travers, D. N., and Moore, J.  D.Author Text
Southwest Research Institute, San Antonio, Texas, Task Summary Report
No. VI, Contract NObsr-85086; 26 October 1960.
Source Text
Keyword Text
The development and evaluation of the three-loop antenna is outlined by the
references.  The purpose of this report is to outline the major engineering
problems in the design of a high frequency three-loop antenna.  The final
engineering model of the SwRI three-loop antenna is used as an example of
the methods used to solve these problems.  The general operational
characteristics of the three-loop antenna for the spaced loop, three-loop, and
simple loop modes between 2 and 32 mc are explained.  The operation of the
developed system with the simple loop as the primary D/F antenna below 2
mc is briefly mentioned.  Each major engineering problem is considered
beginning with the rotating antenna assembly where the coaxial spaced loop
is a special design problem.  The electrostatic shield is discussed with
emphasis on critical design criteria.  The requirements for the rotary coupling
transformer, tuning networks, and amplifiers are discussed.  The two
channels from the spaced loop and simple loop must each be balanced and
tracked accurately with respect to phase.  Isolation between the two channels
is essential.  The field test configuration at SwRI is described.  The principals
of this configuration were applied to installation of the antenna on the U.S.S.
Kraus for the shipboard test.  The importance of the shipboard installation of
the three-loop antenna with respect to reradiation error performance of the
three-loop antenna is discussed in detail.  (Author's abstract, technical report
including miscellaneous government published material, English






ELF Electric Fields from ThunderstormsTitle Text
Watt, A. D.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 5, p. 425; September-October 1960.Source Text
Keyword Text
The varying electromagnetic fields produced by thunderstorms and associated
lightning discharges are examined.  Calculated field variations produced by an
assumed typical cloud to ground discharge model are found to agree well with
observed fields.  The magnitude of these vertical electric field changes are
observed to decrease very slowly with distance from the source for values
comparable to discharge channel heights.  From 4 to 20 kilometers a 1/d3
relation is observed, and beyond 30 kilometers the field variations appear to
follow a 1/d relation.  The expected radiation field frequency spectra from 1
cycle per second to 100 kilocycles per second are calculated employing
models assumed to be typical of "long" and "short" discharges.  The radiation
spectra obtained from 1 to 100 kilocycles per second for observed cloud to
ground discharge field variations normalized to 1 kilometer are seen to agree
within expected limits with calculated values.  The models employed indicate
that below 300 cycles per second "long" discharges produce much more
energy than "short" discharges, and that inter- and intra-cloud discharges
may produce as much energy as cloud to ground discharges.  Anticipated
variations of total vertical electric field frequency spectra as a function of
distance, based on the work of Wait, are shown for the frequency range from
1 cycle per second to 100 kilocycles per second.  (Author's abstract, English






High-Gain, Very Low Side-Lobe Antenna with Capability for Beam
Slewing
Title Text
Wilson, A. C.Author Text
J. Res. Nat. Bur. Stand., vol. 64D, no. 5, p. 557; September-October 1960.Source Text
Keyword Text
A corner-reflector antenna having reflecting surfaces ten wavelengths wide and
two wavelengths long was constructed, adjusted, and tested.  The driven
element was a collinear array of ten half-wave dipoles.  Dolph-Chebyshev
current distribution designed for side-lobe suppressions to -45 decibels was
computed.  The currents in the dipoles were adjusted as nearly as possible to
this distribution.  The phase of the dipole currents was graded so as to slew
the main beam 10º off the forward direction.  The radiation patterns were
measured and found to be quite close to the computed.  Check of pattern
stability with time and with changes in temperature and weather conditions
showed it to be quite stable.  Measurements of radiation pattern at
frequencies departing from design frequency showed the operating bandwidth
(determined by the preservation of the pattern) to be adequate for the
applications likely to be considered for such antennas.  The half-power beam
widths of the main lobe were 9.8º in the E-plane and 32º in the H-plane.  On
the basis of the measured beamwidths, the gain was calculated to be
approximately 21.2 decibels relative to an isotropic radiator.  The gain was
experimentally measured to be 21.2 decibels.  (Author's abstract, formal







A Test of a Procedure for Easy Estimation of Representative Monthly
Electron Density Profiles for the Ionosphere
Title Text
Wright, J. W.Author Text
J. Geophys. Res., vol. 65, no. 19, pp. 3215-17, October 1960.Source Text
Keyword Text
A recently proposed method for obtaining a representative monthly electron-
density profile for a given hour of the day applies standard N(h) procedures to
a single representative virtual-height curve obtained in a special way from the
individual daily virtual-height curves for that hour.  The method is tested by
comparing examples of the resulting profile with the average of the profiles for
the individual days.  The differences are small compared with the dispersion of
the individual profiles about their mean.  It is concluded that the method is
valuable for obtaining a world-wide N(h) morphology with a minimum
expenditure of effort.  (Abstract source unknown, formal literature, English






Note on the Geometry of the Earth Magnetic Field Useful to Faraday
Effect Experiments
Title Text
Yeh, K. C. And Gonzalez, V. H.Author Text
J. Geophys. Res., vol. 65, no. 10, pp. 3209-14, October 1960.Source Text
Keyword Text
The geometric factor (M) involving the earth's magnetic field in the Faraday
effect equation is studied.  A total of 48 coefficients is used to compute this
factor.  Some representative curves are shown.  It is found that in general this
factor is not a constant for a given ray; however, when a ray passes near the
saddle point of the "M-surface," M can be assumed to be constant along the
ray with reasonable accuracy.  In other regions of the sky, an empirical
average value of M must be used for a given ray and its value depends on the
direction of the ray and the a priori ionization density profile.  The results are
compared with values computed by using dipole earth field.  (Abstract source






Antenna Group for Direction Finder Set AN/PRD-3( )Title Text
AnonymousAuthor Text
Systems, Incorporated, Orlando, Florida, Interim Report, Period: 1 July 1959 -




This is one volume report with the following descriptors:  Direction-Finding,
Antennas, Remote Control Systems, Azimuth, Loop Antennas, Design, and
Sensitivity.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Location TechniquesTitle Text
AnonymousAuthor Text
Antenna Lab., Ohio State University Research Foundation, Columbus, Ohio,
Progress Report No. 3, Phase 1, Report No. 1075-4, Contract AF
30(602)2214, 1 November 1960.
Source Text
Keyword Text
(Abstract not available, technical report including miscellaneous government






Evaluation of Aircraft Radio Corporation CD-3 Course DirectorTitle Text
AnonymousAuthor Text




An evaluation was conducted of the Aircraft Radio Corporation CD-3 Course
Director as installed in a helicopter to determine its suitability for use as a
component of the low-frequency tactical navigation system.  It was concluded
that the CD-3 Course Director as tested is not suitable for use in Army
helicopters, and it is recommended that no further consideration be given the
Course Director as tested for use in Army helicopters.  Since other
manufacturers have similar devices under development, effort should be
continued to explore the possibility of using this type of presentation in Army
helicopters.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Electronic Goniometer Switch, Phase IITitle Text
AnonymousAuthor Text




The purpose of this study is to determine the feasibility of a solid-state
electronic switch that would replace mechanical goniometer switches being
used in Wullenweber direction finding systems.  The goniometer switch
described in this proposal sequentially senses and amplifies the input from
groups of antennas in a circular array.  The inputs are delayed, summed, and
interpolated to simulate a smooth 360-degree antenna sweep.  The switch
then drives the 360-degree sweep of a PPI indicator in synchronism with the
antenna scan rate.  The equipment accepts inputs from 120 antennas and
sequentially samples 40 antennas at a time.  Eight different antenna scan
rates are available for the operator's selection.  Each amplified antenna input
is directed by electronic gates to one of 40 delay lines that are properly
sequenced by the gates.  The delay lines furnish unidirectional sensing to the
40 antennas being sampled, and also provide interpolation between antennas.
 Outputs from the delay lines are summed, and then used to modulate the
grid of a PPI indicator for a visual presentation of azimuth bearing of any
sensed signal.  A clock pulse generator provides timing reference for the
entire goniometer system.  The clock drives a seven-stage binary counter that
generates a total count of 120 to match the total number of antennas used.
The counter output provides correct phase relationships to all functions of the
electronic switch.  The counter operates the sequencing gates, drives the
delay lines, and triggers a digital-to-analog converter that provides the circular-
sweep drive to the PPI indicator in synchronism with the antenna scan rate.
(Abstract taken from author's opening paragraphs, technical report, English






Interferometry and the Special Sensitivity Island DiagramTitle Text
Bracewell, R.  H.Author Text
Stanford University, Electronics, Laboratory, Astronomy Institute Publication
No. 4, Contract No. AF 18(603)53, AFOSR TN 60-1415, ASTIA No. AD-249
513; 21 November 1960.
Source Text
Keyword Text
Basic principles of radio interferometry are expounded and a certain special
diagram is established which helps with problems on interferometers,
especially those with phase switching or other complications.  The
information on a record, or interferogram, made by scanning a compact
source or target with an interferometer comprising an antenna with two well
spaced parts, is all in one complex number, the complex visibility of the
interference fringes.  Under appropriate conditions the complex visibility
observed is equal to the complex coherence of the field produced by the
source, between the points occupied by the two elements of the
interferometer.  (If the elements are not infinitesimal in extent, the complex
visibility is equal instead to a weighted mean of the values of complex
coherence between the pairs of points embraced by the elements.)
Furthermore, this quantity gives the strength of one spatial Fourier component
of the source distribution, in amplitude and phase.  To know all Fourier
components would require the use of all spacings - in two dimensions this
means all vector spacings.  Measurements at a finite number of spacings
yield the principal solution; if the source is finite in extent only certain discrete
spacings need be used.  Spectral sensitivity of antennas depends on the
complex autocorrelation function of the antenna aperture distribution.  For
interferometers, the spectral sensitivity is confined to islands in the spatial
frequency plane whose shorelines may be delineated by a simple graphical
procedure.  The spectral sensitivity island diagram offers an alternative
approach to interferometer problems.  In an application of the diagram it is
explained how the resolving power of a Mills cross is not impaired by deleting
half of one arm.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






Microwave Direction FinderTitle Text
Cairns, F.  V.Author Text
National Research Council of Canada Report Nos. ERB-419 and NRC/REE
30558/54, ASTIA No. AD-319 900; 7 November 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










for the period 15 August 1958 to 15 October 1960, Signal Corps Contract No.
DA-36-039 SC-78076, Andrea Radio Corporation L.I.C.1, NY, November 1960.
Source Text
Keyword Text
The design and development of the radio receiver for direction finder set
AN/PRD-5 is accomplished.  The set covers the range of .536 MC to 20.5 MC
in five bands and receives CW, MCW, or AM signals.  Single rather than
double conversion is used to make the receiver less subject to spurious
responses and reduce the size and complexity of the set.  Variable oscillator
injection is used to optimize the gain and sensitivity characteristics over each
band.  Mechanical filters are employed to achieve a band-width of 1.5 KC or 4
KC.  Variation in BFO frequency is accomplished by use of a voltage variable
semi-conductor capacitor.  The overall sensitivity of the receiver is better than
1 microvolt for 10 dB signal plus noise-to-noise ratio.  (Author's abstract,






Evaluation of Modification to UHF Direction Finding AN/CRD-6
Telecommunications Equipment
Title Text
Fulton, G. W.Author Text
Central Experimental and Proving Establishment (CEPE) Report No. 1529,
ASTIA No. AD-252 005; November 1960.
Source Text
Keyword Text
The evaluation of the modification to the UHF automatic direction finding
equipment AN/CRD-6 was carried out by CEPE under the authority of AMC
Equipment Project 60/54.  The change of bearing response time for the
AN/CRD-6 phase meter (bearing indicator) is too slow in handling modern
high speed aircraft.  On the other hand, the FTL 14 bearing indicator has an
almost instantaneous response time.  The project evaluated the feasibility of
combining the AN/CRD-6 system and the FTL14 system to give the UHF
capabilities of the former and the fast bearing response time of the latter.  The
tests fell into three main categories; determining that the modified ADF
system was feasible, that the bearing accuracy of the CRD-6 was not
degraded, and that the hybrid system presented no undue mechanical or
electrical problems.  The results of these tests are presented as graphs of
bearing errors versus bearings, table of voltages, ranges, direction of rotation
of antenna and indicator, and other pertinent data, plus figures showing
methods of integrating the CRD-6 and FTL14 components.  In general, the
tests proved that the modification is feasible and worthwhile.  No difficulties
were encountered in combining the systems and no degradation of bearing
accuracies was found.  The adoption of this modification is recommended for
operational use in the RCAF.  (Author's abstract, technical report including
miscellaneous government published material, English language/Canadian






Position-Location Network StudyTitle Text
Goddard, E.  G., Elpel, E.  A., and Priedigkeit, J.  H.Author Text
Stanford Research Institute, Menlo Park, California, Progress Report,
Contract DA 36-039-sc-84966, ASTIA No. AD-253 924; November 1960.
Source Text
Keyword Text
Four task areas were established on a program whose objective is to lay a
foundation for the development of an automated tactical radio-direction-finding
system.  These task areas are (1) investigation of remote tuning of network
receivers R-390/URR, (2) investigation of semiautomatic bearing readout,
bearing evaluation and transmission, (3) investigation of field-data evaluation
and processing techniques, and (4) over-all system study and planning.  The
major effort was devoted to the remote-tuning investigation and to a study of
the over-all system.  The preliminary design for the automatic tuning portion of
the network was nearly completed.  (Author's abstract, technical report
including miscellaneous government published material, English







Polar Cap Blackout and Auroral Zone BlackoutTitle Text
Hakura, Y.Author Text
J. Radio Res. Lab. (Japan), vol. 7, pp. 583-597; November 1960.Source Text
Keyword Text
Characteristic patterns of both polar-cap and auroral-zone blackouts were
obtained by statistical analysis of ten typical disturbances.  The pattern of the
polar cap blackout is confined within the 60º geomagnetic latitude, and is
characterized by large diurnal variation.  On the other hand, the region of
auroral zone blackout elongates towards lower latitudes in the morning
hemisphere forming a spiral pattern.  Some correlation between the observed
patterns and solar proton emission is presented.  (Science or engineering







An Analog Computer for Linear Array Antenna AnalysisTitle Text
Haywood, A. L.Author Text
USAF, Wright Air Development Division, Air Research and Development




Many antenna design problems could be solved by Potential Analog
Computer.  One of the problems that the computer can solve is the
determination of array feeding coefficients when only the desired radiation
pattern is known.  This report discusses the characteristics and limitations of
the computer.  A typical symmetrical and an asymmetrical pattern antenna
are computed illustrating the use of the Potential Analog Computer.  (Author's
abstract, technical report including miscellaneous government published







Internal Atmospheric Gravity Waves at Ionospheric HeightsTitle Text
Hines, C. O.Author Text
Can J. Phys., vol. 38, no. 11, pp. 1441-81, November 1960.Source Text
Keyword Text
Irregularities and irregular motions in the upper atmosphere have been
detected and studied by a variety of techniques during recent years, but their
proper interpretation has yet to be established.   It is shown here that many or
most of the observational data may be interpreted on the basis of a single
physical mechanism, namely, internal atmospheric  gravity waves.  A
comprehensive picture is envisaged for the motions normally encountered, in
which a spectrum of waves is generated at low levels of the atmosphere and
propagated upwards.  The propagational effects of amplification, reflection,
intermodulation, and dissipation act to change the spectrum continuously
with increasing height, and so produce different types of dominant modes at
different heights.  These changes, coupled with an observational selection in
some cases, lead to the various characteristics revealed by the different
observing techniques.  The generation of abnormal waves locally in the
ionosphere appears to be possible, and it seems able to account for  unusual
motions sometimes observed.  (Abstract source unknown, formal literature,






A Wide Band Antenna, Having Axially Symmetrical Patterns, High Gain
and Low Side Lobes for all Polarizations
Title Text
Keeping, K.  J.Author Text




This report describes an antenna with its rear feed which has circular
symmetry about the axis of its circular waveguide.  It has equal E and H
plane beamwidths of 0.5º and the side lobe levels attained on the test
antenna were more than 20 dB below that of the main lobe.  The performance
of the antenna is compared with theoretical results based on Huygen's
Principle.  Due to the complicated nature of the primary pattern, it is difficult
to define it accurately.  Therefore, a close approximation to the actual
patterns was used and close agreement is obtained in the positions and
relative magnitudes of the first side lobes.  The main lobe, as predicted, is in
close agreement with the measured pattern.  (Author's abstract, technical
report including miscellaneous government published material, English






AZ-EL Technique as a Means of Instantaneous Emitter LocationTitle Text
Losasso, L.Author Text
Airborne Instruments Labs., Inc., Deer Park, Long Island, New York, Report




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Proc. IEE, Monogr. 417E, p. 5; November 1960.Source Text
Keyword Text
The measurements, on a single pulse function of electromagnetic radiation, of
the position of a scatterer with polar coordinates R, φ are interdeterminate in
themselves.  The positional indeterminacies are related by ∆R∆φ  is similar or
equal to  ½λt, where λt is the wavelength of the source.  The relation between
the indeterminacies of range R and radial velocity Vr is found to be ∆R∆Vr  is
similar or equal to  ¼λtc.  It is shown that vector position and vector velocity
are not measurable simultaneously, and it is suggested that the 3-
dimensional measurement problem is basically limited to non-simultaneous
measurements which have restrictions in the presence of multiple scatterers.
Similarity is noted to the quantum-mechanical problem.  (Science or







Development of a Twin-Channel HF Radio Direction FinderTitle Text
Mcleish, C.  W., Burtnyk, N., and Cox, L.  G.Author Text
National Research Council of Canada, Radio and Electrical Engineering
Division, Report No. ERB-566, ASTIA No. AD-322 247; November 1960.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Evaluation of Aircraft Radio Corporation CD-3 Course DirectorTitle Text
no authorAuthor Text
Technical Report from:  Army Aviation School Fort Rucker Ala., Report AVN
260, 5 pages; November, 1960.
Source Text
compasses, course indicators, direction finding, flight
instruments, navigation, radio  navigation, gyro
stabilizers, helicopters, instrument flight, low
frequency, navigation  computers, radio equipment,
NTISDODXD
Keyword Text





Occurrence of Different Kinds of Whistler Activity.  <NOTE>  Scientific
note no. 6
Title Text
Norinder, Harald, Knudsen, EdgarAuthor Text
Technical Report from:  Uppsala Univ (Sweden) Inst of High Tension
Research.  Report AFCRL-480, 21 pages; November, 1960.
Source Text
whistlers, scientific research, lightning, whistlers,
reviews,  sources, thunderstorms, test facilities,
atmospherics, diurnal  variations, Sweden, Finland, USSR
Keyword Text
Contents:  Station and equipment; Supervising and recording  programme;
Some general relations linked with latitude  differences in whistler
phenomena; Day and night variational  features of whistlers and very low
frequency phenomena;  Exemplified variational forms of whistlers;
Simultaneous  observations of local lightning discharges and whistlers;
Origin, duration and termination of whistler situations;  Whistler impulses;
Some interesting direction-finder  observations related to whistlers;






A Direction Finder Analog for the Analysis of Coherent FieldsTitle Text
Sherrill, W.  M., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Interim
Development Report for Contract NObsr-85086; 1 November 1960.
Source Text
Keyword Text
During the past two quarters, the design and construction of the Direction
Finder Analog has been essentially completed.  This Analog is described in
detail and its intended purpose explained.  It is shown that the Analog can be
used in simulate spinning loops or crossed loops in a multi-component field.
Either single channel or Watson-Watt twin channel modes may be simulated.
 Component resolution experiments may also be conducted by simulation of
two displaced identical antennas.  The other active work on the project is
briefly mentioned including tests of ferrite spaced loops.  (Author's abstract,
technical report including miscellaneous government published material,














The phase angle between f1 and F2 = nf1 (n = 1,2,3,...) frequencies is
measured by using f1 for the horizontal, and, after 90º phase-shift, for vertical
deflection of the beam of a crt, resulting in elliptical deflection of the beam.
The f2 frequency is superposed on f1 on the vertical deflection plates.  The
wavelength of f2 as it appears on the screen is the measure of the phase
angle and the motion of the pattern relative to a fixed mark indicates small
frequency deviations.  Block diagrams are given for equipment intended for
ranges from 50 c/s to several Mc/s, and 66 kc/s to 800 Mc/s, respectively.
Results, errors and accuracy are discussed.  At 66 kc/s the error in phase
measurement is less than 0.07º between 0º and 360º and phase deviations
down to 0.03º can be measured.  Pt II describes an automatic equipment for
recording small phase deviations, consisting of a rotating disk with radial slots
which is placed in front of the crt screen.  A photomultiplier, bistable
multivibrator, and recorder are the further elements of the system.  Pt III gives
some details of a frequency-divider system.  The fundamental sine-wave is
half-wave rectified and sampled by an electronic switch which in turn is
governed by the fundamental.  An experimental 200 kc/s - 50 c/s divider is
described.  (Science or engineering abstract, trade journal, German






A List of Engineering Tolerances for a Rotating High Frequency Three
Loop Antenna
Title Text
Travers, D.  N., and Moore, J .D.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Task Summary
Report Number VII, Contract NObsr-85086; 25 November 1960.
Source Text
Keyword Text
This report lists numerical engineering tolerances which should be imposed
on the important design parameters of a rotating three loop direction finding
system which is intended to operate over all of the HF range and the lower
portion of the VHF range.  As an example, the tolerances cited in this report
could be used to specify the design of a rotating three loop antenna for
shipboard use between 3.0 mcs and 100 mcs. (Author's abstract, technical
report including miscellaneous government published material, English
language/USA abstract, file number 1000, specifications for loop antennas.






Simplified Baseband Diversity CombinerTitle Text
Adams, R. T.Author Text
IRE Trans., vol. CS-8, no. 4, pp. 247-249; December 1960.Source Text
Keyword Text
In conventional fm receivers, the gain of the limiters rises during a fade to
maintain constant output.  The resulting sharp rise in noise complicates the
problem of diversity combining, requiring the combiner to provide a very high
degree of suppression of noisy signals.  By suitable limiter design, the
necessary am suppression can be obtained without affecting average receiver
gain, permitting the use of simple linear addition at baseband for diversity
combining.  Cross coupling between limiters of a set of receivers maintains
constant combined output.  Receivers are simply connected in parallel to
provide any degree of diversity.  No additional circuits or components are
used for the combining function, since operation does not depend on
measurement of out-of-band noise.  For the same reason, the system is not
disabled by loss of pilot tones or by multi-path distortion products of
interference appearing as excess out-of-space noise.  The performance of this
combiner compares favorably with other current combining methods.
(Science or engineering abstract, formal literature, English language/USA






Development of an Intercept and Direction FinderTitle Text
AnonymousAuthor Text
Admiralty, Great Britain, ASTIA No. AD-322 168L; 19 December 1960.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Engineering Test Model, Antenna AS-1019 (XE-1)/TRDTitle Text
AnonymousAuthor Text
Granger Associates, Palo Alto, California, Final Report on Design and
Fabrication 50-320 Mc.  D/F Antenna, Contract DA 36-039-sc-84533, ASTIA
No. AD-254 830; 31 December 1960.
Source Text
Keyword Text
Two model antenna systems were developed which met or exceeded the
intent of the governing specifications.  Although the VSWR exceeds the
specifications in isolated instances, the system sensitivity is within
specifications since the gain is somewhat greater than required.
Recommendations are listed which will improve the VSWR and thereby
improve the over-all performance of the system.  Considerable effort was
expended to make these units simple to erect, maintain, operate and
disassemble.  Improvements which became apparent as the program
progressed are itemized as suggestions for further production models.
(Author's abstract, technical report including miscellaneous government







Special Purpose Analysis TechniquesTitle Text
Archbald, R., Hoffman, D., et al.Author Text
New York University, College of Engineering, Quarterly Report No. 2, Contract
DA 36-039-sc-84968, ASTIA No. AD-254 268; 31 December 1960.
Source Text
Keyword Text
Continued progress is reported on the development of an automatic direction
finding system.  A description is given of a miniaturized high voltage power
supply developed for the cathode ray tube display of the system.  In addition,
the circuitry necessary for internal waveform generation in the system is
described.  A study of computer controlled operations for analyzing
continuous wave signals has been made.  Tuning a receiver, determining
signal modulation and obtaining signal spectrum are operations which are
described.  A discussion of computer features which would lead to faster and
more effective analysis of signals is outlined.  These features are specified in
order to serve as guide in the selection or design of a computer for use in
signal analysis.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file no. 967,






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., and Dyson, J. D.Author Text
University of Illinois, Electrical Engineering Research Laboratory Quarterly




Studies and investigations continued on the design of a RDF system for the
MF-HF-VHF range.  Construction of the timing generator and pulse modulator
for the propagation experiments was completed and the unit is undergoing
stability tests.  An experimental wide-base phase comparison type RDF was
made to work in the field.  The experimental results confirmed the theoretical
work.  Development work continued on panoramic RDF system, a RDF
system using phase-lock techniques, and a travelling wave type RDF system.
 Experimental study of the phase characteristics of the conical equiangular
spiral antenna was continued.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






AN/DLD-1(V)/(XH-1).  Volumes I to IIITitle Text
Boecker, A.  McDonald, J. F., et al.Author Text
Airborne Instruments Laboratory, Inc., Mineola, New York, Final Development
Report, Contract No. AF 33(604)14319, Project 6231, ASD TR 61-214, ASTIA
Nos. AD-326 542, AD-326 544, and AD-326 545; December 1960.
Source Text
Keyword Text
Volume III contains the illustrations associated with Volume II. (Author's
abstract, technical report including miscellaneous government published






Determination of the Direction Corresponding to the Maximum Rate of
Radar Echoes from Meteor Trails
Title Text
Carrara, N., Checcacci, P.F., et al.Author Text
Florence University, Florence, Italy, Technical Note No. 1, Contract No. AF
61(052)477, AFCRL-538, ASTIA No. AD-263 876; December 1960.
Source Text
Keyword Text
The height over the ground was determined corresponding, in a given
direction, to the maximum density of echoes from meteor trails which can be
detected by Radar.  The direction was found corresponding to the maximum
rate of radio echoes.  The angle of such a direction with respect to the zenith
of the Radar is found to be the equivalent of 57 degrees, while preceding
results gave 45 degrees.  The assumption is made that the radiant distribution
is uniform.  (Author's abstract, technical report including miscellaneous
government published material, language unknown, Italian abstract, document






Direction-Finding on Diffuse Sources of Electromagnetic RadiationTitle Text
Cartwright, D.  G.Author Text
Austral. J. Phys., vol. 13, no. 4, pp. 712-717; December 1960.Source Text
Keyword Text
It is shown that, for sources of large angular size, the response of an Adcock
type direction-finder is independent of the extent of the source in altitude.  On
the other hand, the response of a rotating loop does depend on altitude.  By
combining the characteristics of both types of direction-finder, the position
and size of an extended source can be found, provided that a brightness
profile can be assumed.  (Author's abstract, formal literature, English






Direction Finder Group AN/TLA-9 (Formerly OA-(XE-1)/VRDTitle Text
Destefano, J.Author Text
Litton Systems, Incorporated, College Park, Maryland, Quarterly Progress




Research is concerned with design, development, and fabrication of a rapid
scan microwave search and direction finder group capable of intercepting and
determining the azimuth bearings of electromagnetic signals in the frequency
range of 1.0 kmc to 10.75 kmc.  Antenna and radome assembly designs are
progressing satisfactorily.  Design of the video processing and display circuits
was completed.  Westinghouse memory tube WX451 will be used to provide
the required displays.  The final design of the pedestal and servo systems is
approximately 95% complete.  Fabrication of the final unit was initiated.  The
newly assigned nomenclature for this unit is Direction Finder Group AN/TLA-
9.  (Author's abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Fixed Frequency BackscatterTitle Text
Egan, R. D., Pratt, D. S., et al.Author Text
IGY Project 6.12, National Sciences Foundation Grant Y-6, 12/62 Radio
Propagation Laboratory, Stanford University, Stanford, California, Data
Summary 1 (30 June 1958), Data Summary 2 (10 September 1958), Data
Summary 3 (15 April 1959), Data Summary 4 (29 December 1960).
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English














This interim report is the second quarterly report required under contract and
covers the period from 1 August 1960 to 31 October 1960.  Feasibility studies
for this period covered amplifiers, solid-state components, gating circuits,
interpolation, and preliminary design of all phases of system logic.  Amplifiers
were developed and tested that have an average noise figure of 7.9 decibels
and a maximum non-linearity of one part in 200.  The design goal for amplifier
gain has been set at 12 decibels in order to maintain a high degree of linearity
in the amplifier.  The amplifiers are acceptable from the standpoint of
frequency response, input signal, and input and output impedance.  Further
development of the diode gate shows it to be economical and feasible.  Other
designs for transistor gates were also investigated.  Diodes with voltage
variable capacitance were tested and prove feasible for use with the method of
interpolation between antennas that is proposed for the goniometer switch.






Telcar Radio Direction Finding SystemTitle Text
Gamel, W. W.Author Text
Canoga Electronics Corporation, Fort Walton-Beach, Florida, Final




The TELCAR (Telemetry Carrier Acquisition and Recovery) system is a
passive VHF direction finder designed to detect and record the bearing to a
radio transmitter.  The signal may be unmodulated or modulated by one of the
several familiar modes.  Bearing information is presented on a circular
oscilloscope display permanently recorded on a strip chart.  Although
designed for use aboard a missile tracking ship, TELCAR is suitable for fixed-
station or mobile applications.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






An Interferometer for the Measurement of Radio Source SizesTitle Text
Goddard, B.  R., Watkinson, A., and Mills, B.  Y.Author Text
Australian J. Phys., vol. 13, no. 4, pp. 665-675; December 1960.Source Text
Keyword Text
Modifications have been made to the 85.5 Mc/s cross-type radio telescope at
Sydney to permit the measurement of radio source sizes in the range of 10"
to 1' arc.  The basic modification involves the addition of another aerial at a
distant site connected by radio link.  A new form of automatic gain control
ensures very good stability for the system.  The modified instrument is
described in general terms and calibration techniques and discussed.
(Author's abstract, formal literature, English language/Australian abstract,






Sferics Monitoring SystemTitle Text
Goddard, E.  G.Author Text
IRE Trans., vol. 1-9, no. 3, pp. 315-326; December 1960.Source Text
Keyword Text
This monitoring system was developed for use at three arctic sites to study
sferic population; the diurnal, seasonal, and auroral effects on VLF
propagation; and the locations of sferic sources.  The system is an integrated
assembly of electronic, photographic, and electromechanical equipment
capable of being operated in several different modes to gather the following
data:  (1) number of sferics occurring in four 20-dB-intensity levels in four 6-hr
time blocks; (2) bearing of individual sferics; (3) waveform of individual sferics;
(4) time-integrated bearing patterns; (5) noise level and signals in the 12- to
30-kc/s range.  A secondary frequency standard at each site is checked
against WWV or WWVH daily, and provides a common time reference for the
records from all sites.  A modified Watson-Watt D/F system with a crossed-
loop aerial provides instantaneous bearing.  Instantaneous sense is achieved
by combining the crossed-loop signals with the signal from an omnidirectional
aerial.  In addition to the sense function, the latter aerial also provides signal
energy to a scanning receiver, a multi-threshold-time-block events counter,
and a signal waveform channel.  (Science or engineering abstract, formal







The Transit Doppler Tracking Station Digital System: A SummaryTitle Text
Greenlee, Malcolm B.Author Text
Technical Report from:  Johns Hopkins Univ Silver Spring Md Applied Physics
Lab., Report CF-2905, 11 pages; December, 1960.
Source Text
satellite tracking systems, Doppler systems, navigation
 satellites, tracking, digital systems, clocks,
accuracy,  circuits, time
Keyword Text
Contents:  System accuracy considerations; The Doppler  digitizing system







Circular Error ProbabilitiesTitle Text
Harter, H. LeonAuthor Text
American Statistical Association Journal, pp. 723-731, December 1960.Source Text
Keyword Text
A problem which often arises in connection with the determination of
probabilities of various miss distances of bombs and missiles is the following:
Let x and y be two normally and independently distributed orthogonal
components of the miss distance, each with mean zero and with standard
deviations σx and σy, respectively, where for convenience one labels the
components so that σx ≥ σy.  Now for various values of c = σy/σx, it is required
to determine (1) the probability P that the point of impact lies inside a circle
with center at the target and radius Kσx, and (2) the value of K such that the
probability is P that the  point of impact lies inside such a circle.  Solutions of
(1), for c = 0.0(0.1) 1.0 and  K = 0.1(0.1) 5.8,  and (2) for the same values of c
and P = 0.5, 0.75. 0.9, 0.95, 0.975, 0.99, 0.995, 0.9975, and 0.999, are given
along with some hypothetical examples of the application of  the tables.






Ionospheric Mapping by Numerical MethodsTitle Text
Jones, W.  B., and Gallet, R.  M.Author Text
J. des Telecommunications, vol. 27, no. 12, pp. 260e-264e; December 1960.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






The Bearing of WWV Signals, Washington, D.C., Observed at TokyoTitle Text
Kanaya, S., and Yokoi, H.Author Text




The bearing of WWV signals on 10 Mc/s and 15 Mc/s, transmitted from
Washington, D.C., was measured in Japan.  It was found that the period
during which the signal arrived at the true bearing is rather short and that the
bearings of the received signals vary over 360º throughout the day.  The above
phenomenon can be explained reasonably by the propagation mechanism
including scattering over all the lands of the globe.  A method is suggested for
determining the bearing of intensive signals.  The bearing thus calculated
agrees well with measurement.  (IRE or IEEE abstract, Japanese






Direction Finder Antennas for High Directional Accuracy and Large
Frequency Ranges
Title Text
Lensch, K. P.Author Text
Z. angew. Phys., vol. 12, no. 12, pp. 557-567; December 1960.Source Text
Keyword Text
Various antennas which are constructed on basis of the cone antenna have
been developed and investigated.  A highly accurate antenna has been
developed with a standing wave ratio of less than 2; deviation lies between
plus and minus 1.5º.  (Science or engineering abstract, formal literature,






The Selection of a Particular Target Location System for Further
Investigation at Very Long Wavelengths
Title Text
Levis, C. A.Author Text
Ohio State University, Research Foundation, Department of Electrical
Engineering, Antenna Laboratory, Report No. 1075-5, Contract No. AF
30(602)2214, ASTIA No. AD-323 760; 30 December 1960.
Source Text
Keyword Text
In the study of radio location techniques under this contract, many
conceivable techniques have been proposed.  Some of these have been
selected for further investigation while others were dismissed as undesirable.
The purpose of this memorandum is to discuss the reasons for the
selections.  Some of this material has been stated previously in Interim
Reports, informal notes, and a Technical Report.  It is summarized here for
completeness.  Purpose of Task:  Any selection must be made with respect
to the task to be accomplished.  This task is stated in the Purchase Request
dated 21 July 1959, as a study and investigation of problems and related
solutions of direction-finding and target-location techniques in the very long
wavelength range.  The intent of this task is to develop techniques that will
provide design capability to meet the electrical requirements and decrease
the requirements in the real estate category.  The solution to these problems
will inherently encompass a  system configuration rather than a single
direction-finding technique.  Requirements stated in the Purchase Request
include  the following:  (1) The techniques are to be receptive to all types of
electromagnetic transmissions from 10 kc to 1 mc.  (2) An investigation of low-
frequency propagation shall be an objective with the intent of determining
suitable direction-finding and target location techniques.  (3) Other specific
objectives for a prospective design are:  (a) it shall have minimum real estate
requirements, and (b) the location accuracy and bearing accuracy shall equal
or exceed (plus or minus 1.0 degree) capability of current equipments, and
resolution shall equal or exceed (1.5 degrees) that of current techniques.
(Abstract taken from author's "Purpose...," technical report including
miscellaneous government published material, English language/USA






Sound Locating Means.  <NOTE> PatentTitle Text
Lippel, BernardAuthor Text
Patent, Department of the Army Washington D C., Report PAT-APPL-645
681-Patent-2 965 879, 10 pages; December, 1960.
Source Text
acoustic detectors, sound ranging, patents, direction
finding, PAT-CL-340-16, NTISGPA
Keyword Text
One of the objects of the patent is to determine the direction of a sound from
measurement of the orientation of the sound wave front, without the use of an
extended  array of microphones, or the measurement of time differences.
Another object is to  provide an arrangement whereby the distance of a sound






Field Pattern Measurements of Various HF Directional Aerials Using
Aircraft
Title Text
Rye, R. T.Author Text
Proc. IRE, Australia, vol. 21, no. 12, pp. 879-885; December 1960.Source Text
Keyword Text
Tests which established actual field patterns of various full scale horizontally
arrayed dipole, rhombic, inclined  vee, and Franklin antennas at selected
frequencies are described; tests assisted investigation of antenna interaction
effects, as well as confirming anticipated theoretical patterns for rhombic and
vee antennas, and horizontally arrayed dipoles.  (Science or engineering







Internal Clocks and HomingTitle Text
Schmidt-Koenig, KlausAuthor Text
Technical Report from:  Duke Univ Durham N C.,  5 pages; December, 1960.Source Text
birds, navigation, azimuth, direction finding,
displacement reactions, position finding, sun,  time,
animal navigation, NTISDODXD
Keyword Text
The sun azimuth compass, combining chronometry with the use of celestial
data as in  numerous other animals, is one basic mechanism in the goal
orientation of homing  pigeons.  Predictable deviations can be accomplished
by resetting the bird's chronometer  even at 5 mi distance from home. The
evidence includes a genuine sun navigation. In  addition to this cardinal result
the experimental data contribute the following conclusion  to our present
knowledge of the homing mechanism:  Relations between initial  orientation,
homing performance, proportion and distribution of reports indicate that
homing pigeons orient themselves within the first mile after release.
Apparently, there is  no direct reference to the goal. A considerable proportion
of birds maintains the direction  chosen at the release point disregarding
whether or not this initial direction agrees with  the actual home direction.
Others correct on the way, suggesting that other mechanisms,  as yet






The Electromagnetic Fields of a Horizontal Dipole in the Presence of a
Conducting Half-Space
Title Text
Wait, J. R.Author Text
Air Force Cambridge Research Laboratories, Bedford, Massachusetts, Report
No. AFCRL-1167; 8 December 1960.
Source Text
Keyword Text
The problem considered is a horizontal electric dipole which is located above
or below the plane surface of a conducting half-space.  Expressions for the
fields are obtained using three different approaches.  The formulas developed
are quite simple and, taken together, the whole range of distances from the
far-zone to the near-zone is adequately covered.  (Author's abstract, technical
report including miscellaneous government published material, English






Focusing of Radio Waves Reflected from a Rough Curved IonosphereTitle Text
Whitehead, J. D.Author Text
Austral. J. Phys., vol. 13, no. 4, pp. 621-624; December 1960.Source Text
theory, ionosphere, SSLKeyword Text
The reflection of radio waves from a partially rough, curved ionosphere is
considered.  The relationship between the amplitude of the echo, A, and
phase path P when the ionosphere moves overhead with a horizontal velocity
V at a height h is the same as that for a smooth curved ionosphere, although
because of the different physical conditions the large increases in echo
amplitude observed when reflection takes place from a smooth ionosphere are
not expected for reflection from a rough ionosphere.  A method of testing the
relationship experimentally is suggested.  (The original abstract includes an
expression which shows  the square of the echo amplitude is proportional to
one minus one half of the height over the horizontal velocity squared times the
derivative of the time rate of change of the phase path.  This expression






URSI Handbook of Ionogram Interpretation and ReductionTitle Text
Piggott, W. R. and Rawer, K.Author Text
URSI Handbook of Ionogram Interpretation and Reduction, Amsterdam,
Elsevier, Publ. Co., 1961.
Source Text
Keyword Text









Electronic Countermeasures, ed. J. A. Boyd, D. B. Harris, D. D. King and H.
W. Welch, Jr., Institute of Science and Tech., University of Michigan, Ann
Arbor, Contract DA36 039sc71204, AD-357 877, 1961.
Source Text
Keyword Text
(Abstract not available, book, English language, document not available,
electronic countermeasures, textbooks, history, interception, detection, radio







Seventh Summary of Research at Boulder LaboratoriesTitle Text
AnonymousAuthor Text
Seventh Summary of Research at Boulder Laboratories, for year ending June
30, 1961, U.S. Department of Commerce, National Bureau of Standards,
Boulder Laboratories, Boulder, Colorado, 1961.
Source Text
Keyword Text
This book lists each area within the facility, the personnel within the areas
and their physical location (building and room numbers and telephone
extensions).  There are brief descriptions of each project worked on during the
year by each of the six laboratories.  The laboratories are designated as (1)
Cryogenic Engineering Laboratory, (2) Central Radio Propagation Laboratory
(Ionosphere Research and Propagation), (3) Radio Propagation Engineering,
(4) Radio Standards Laboratory, (5) Radio Systems, and (6) Upper
Atmosphere and Space Physics.  The appendices include a listing of all
publications produced by the Boulder personnel during the physical year.
(Abstract written by Southwest Research Institute for purpose of this






The Distribution of Electrons in the IonosphereTitle Text
Bowhill, S. A. and Schmelling, E. R.Author Text
Advances in Electronics and Electron Physics, ed. I. Marton, et al, chapter
15, New York, Academic Press, 1961.
Source Text
Keyword Text







Radio Waves in the IonosphereTitle Text
Budden, K. G.Author Text









Multi-Mode Logarithmic Spiral Antennas--Possible ApplicationsTitle Text
Dyson, J. D.Author Text
Proc. NEC. vol. 17, p. 206, 1961.Source Text
Keyword Text
It is possible to excite logarithmic spiral antennas constructed with more than
two arms in several different radiating  modes.  These modes are associated
with radiated fields which have unique amplitude and phase characteristics.
An experimental investigation of the phase of the radiated field of the
antennas indicates that it is linearly related to the azimuthal angle about the
antenna.  These characteristics make possible several variations of a phase
comparison system that is basically a practical direction finding system.
Several such systems are discussed and present associated practical
problems are outlined.  (Author's abstract, formal literature, English language,











National Research Council of Canada, Technical Translation 956, 1961.  See
also La Ricerca Scientifica, vol. 29, no. 11, pp. 2301-2313; 1959.
Source Text
Keyword Text
The author examines the directional accuracy of the various systems by
which the directions of radiating sound or radio wave generators are
determined.  He considers four different methods of detecting minimums,
including a correlation system as well as one for determining the
coincidences of zeros.  According to his findings, the direction finding
accuracy does not depend on the circuit applied but solely on the signal-to-
noise ratio and on the directional characteristics of the receiver system.
(Author's abstract, technical report including miscellaneous government
published material, English and Italian language/abstract, file number 813,






The Propagation of Radio Waves Along the Surface of the EarthTitle Text
Feynberg, Ye L.Author Text
The Propagation of Radio Waves Along the Surface of the Earth, FTD-HT-66-




This monograph covers all the basic subdivisions of the theory of surface radio
wave propagation, that is, of radio waves, for which the role of the ionosphere
is immaterial.  A theory is expounded for the plane and the spherical radio
waves, alongside with the theory of events induced by the electrical
inhomogeneity and the irregularity of the surface constituting the divide
between the ground and the atmosphere, and that of the influence of the
stratified inhomogeneity of the troposphere; described also are the methods of
accounting for the effects connected with its turbulence.  The book is
designed for scientific workers, engineers, aspirants and graduate students in
specializations covering radio physics and radio engineering.  Table of
Contents:  Preface, Chapter 1.  Basic Equations, A. Differential
Relationships, (1) Introduction.  The Complex Dielectric Constant, (2) System
of Differential Equations, (3) Potentials, (4) Boundary Conditions, B.
Integration Correlations, (5) Integral Form of the Wave Equation.  (Author's







Antenna Engineering HandbookTitle Text
Jasik, H., EdAuthor Text
Antenna Engineering Handbook, Chapter 2, New York, McGraw Hill Book
Co., Inc., pp. 36-41, 1961.
Source Text
Keyword Text





Fourier Transforms and Convolutions for the ExperimentalistTitle Text
Jennison, R. C.Author Text




The reasoning applied in the solution of a large number of physical problems
involves the use, often unconsciously, of the  principles of the Fourier
transform.  A pictorial solution in which the primary dimensions may be
simply computed, together with an appreciation of how the finer details are
likely to modify the result, is often all that  is required in the initial stages of
an investigation.  The rigorous solution may follow and may often be
expressed entirely in mathematical form with complete precision but without
necessarily indicating the form of solution or the behavior of the system to the
reader or student whose approach is not that of the mathematician.  It is the
aim  of this book to make available to the experimentalist a guide to the
principles and practical uses of the Fourier transformation.  It is hoped that it
will help to bridge the gap between the more abstract account of a purely
mathematical approach and the rule of thumb calculation and intuition of the
practical worker.  The monograph springs from a lecture course which I have
given in recent years and for which I have drawn upon a number of sources.
In particular I was most fortunate to acquire in 1951 a set of notes compiled
by the late Dr.  I. C. Browne from a series of lectures given by Mr. J. A.
Ratcliffe of the Cavendish Laboratory.  I most gratefully acknowledge my debt
to Mr.  Ratcliffe for this valuable introduction to the subject.  I am indebted to
Dr. H. J. J. Braddick, at whose instigation the book was compiled, and to
many friends and colleagues for their helpful discussions and assistance.






Etude Theorique du Rayonnement Synchrotron des RadiosourcessTitle Text
Leroux, E.Author Text
Annales d'Astrophysique, pp. 71-87, 1961.Source Text
Keyword Text







Design and Development of Antenna Group for Direction Finder Sets
AN/PRD-7() and AN/PRD-8()
Title Text
Monser, George and Cecil, John Jr.Author Text
First Quarterly Progress Report, 28 April to 31 August 1961, AEL Report No.
60042-1, American Electronic Laboratories, Inc., Colmar, PA, for U.S. Army
Signal Research and Development Laboratory, Fort Monmouth, NJ, 1961.
Source Text
Keyword Text
Initial design investigation is described through completion of the design plan
for the antenna group covering 100-200 mc, and 200-1,000 mc bands.  A
sleeve dipole antenna with a unique sensing arrangement is used for the low
band, and a pyramidal zig-zag log-periodic antenna is used for the high band.
The design  plan included as the appendix to this report delineates in detail
the proposed system.  (Authors' abstract, technical report, English language,






Design and Development of Antenna Group for Direction Finder Sets
AN/PRD-7() and AN/PRD-8()
Title Text
Monser, George and Cecil, John Jr.Author Text
Second Quarterly Progress Report, 1 September to 31 October 1961, AEL
Report No. 60042-2, American Electronic Laboratories, Inc., Colmar, PA, for




This report, covering the period from 1 September 1961 to 31 October 1961
reviews the technical progress made in the design and development of the
Antenna Group for Direction Finder Sets AN/PRD-7() and AN/PRD-8().
Mechanical considerations are presented which bring the design concept into
agreement with requested amendments to the design plan.  Concerning
electrical design, attention was focused on a simulated Adcock antenna
which was used for impedance measurements in order to obtain an optimum
design for the Adcock antenna and its Balun.  An example of the testing and
data analysis performed on this antenna is given.  Improvements in the design
of the log periodic antenna are indicated.  Also, the results of an investigation
of the components used in conjunction with the antennas are discussed.






Design and Development of Antenna Group for Direction Finder Sets
AN/PRD-7() and AN/PRD-8()
Title Text
Monser, George and Cecil, John Jr.Author Text
Third Quarterly Progress Report, 1 November 1961 to 31 January 1962, AEL
Report No. 60042-3, American Electronic Laboratories, Inc., Colmar, PA, for




This report reviews the technical progress made in the design and
development of the antenna group for direction finder sets AN/PRD-7() and
AN/PRD-8() during the period from 1 November 1961 to 31 January 1962.  The
status of mechanical component design and fabrication is outlined.  Final
electrical design dimensions of the Adcock antenna and its Alun are
indicated.  Factors influencing design and test results are also indicated
together with ideas for  optimum design.  Design,  testing, and factors which
influence the selection of antenna components are discussed.  (Authors'






Design and Development of Antenna Group for Direction Finder Sets
AN/PRD-7() and AN/PRD-8()
Title Text
Monser, George and Cecil, John Jr.Author Text
Fourth Quarterly Progress Report, 1 February to 30 April 1962, AEL Report
No. 60042-4, American Electronic Laboratories, Inc., Colmar, PA, for U.S.




This report reviews the technical progress made in the design and
development of the antenna group for direction finder sets AN/PRD-7() and
AN/PRD-8() during the period from 1 February 1962 through 30 April 1962.
The state  of completion of the experimental model is outlined.  System
weight and packaging for transport are discussed.  Tests for verification of
detail performance requirements are indicated.  (Authors' abstract, technical






Semi-Automatic Flight Inspection of Navigation-Aid StationsTitle Text
Pritchard, J.  S., Lovell, J. A., and Drogin, E.m.Author Text
IRE Internat. Convention Record, vol. 9, pt. 5, pp. 16-27; 1961.Source Text
Keyword Text
The inspection of US ground based VOR and TACAN is carried out by ground
and airborne checks.  A new semi-automatic system for airborne inspection
is described.  Each inspecting aircraft carries 11 VOR, 11 TACAN and 4 DME
sets.  Flights are made over a pre-arranged route, positional fixing is ensured
by measurement of range from chosen stations.  This is used in order to
compute bearings from the stations under test.  These bearings are compared
with continuous recordings of those measured in flight.  A computer prepares
flight plans for the automatic pilot, and processes the flight data.  (IRE or








Richardson, Avery G.Author Text
Chapter 28, Antenna Engineering Handbook , ed. Henry Jasik, pp. 28-1
through 28-28, McGraw-Hill Book Co., 1961.
Source Text
Keyword Text
Chapter 28 includes the following headings:  Scope and Descriptions;
Rotatable Antenna Systems; Fixed Antenna Systems with Rotatable
Patterns; Special Quasi-Instantaneous Types; and  Sense Antennas.
(Abstract written for purposes of this publication by Southwest Research,






Radio Direction FindingTitle Text
Saybel, A.G.Author Text
Fundamentals of Radar.  Moscow:  Sovetskove Radio, 1961.  See NASA N64-




Chapter pertaining to radio direction finding.  The chapter covers phase
methods, amplitude-phase methods, and amplitude methods of direction
finding.  The accuracy of amplitude methods is evaluated, and formation of the
equal-signal direction is discussed.  Generating the equal-signal direction in
the vertical plane, determining target height, and automatic direction tracking
systems are described.  (Written for this publication by Southwest Research,






A Theory of Jupiter's Decametric Radio EmissionTitle Text
Warwick, James W.Author Text
Annals of the N.Y. Academy of Sciences, vol. 95, ant. 1, pp. 39-60, 1961.Source Text
Keyword Text
Dynamic spectra in the range 15-34 Mc/s., supported by fixed-frequency
observations  in the decimetric range, 400-3000 Mc/s., suggest a model for
Jupiter's magnetic field.  The model depends on a novel interpretation of the
low-frequency observations: these sporadic emissions result from motion of
solar and planetary particles or plasma through Jupiter's ionosphere along
magnetic lines of force.  The locus of the material defines Jupiter's auroral
zone.  (Abstract written for purposes of this publication by Southwest






Applying the Chordal-Hop Theory of Ionospheric Long-Range
Propagation of Echo-Signal Delay
Title Text
Albrecht, H.  J.Author Text
Proc. IRE, vol. 49, no. 1, pp. 356-357; January 1961.Source Text
Keyword Text
Regarding measurements of the time taken by a short-wave signal to
complete a path around the earth, the literature contains accounts by various
research workers.  As a comprehensive study on the subject, Hess used 218
measurements to obtain an average value of 0.13778 second for one complete
path.  This value has been found to be, for the accuracy indicated,
independent of frequency, relative magnetic field characteristics, and
seasonal and diurnal variations of ionospheric characteristics.  Assuming the
velocity of light to equal 299,792 km/sec, the above value yields 41,308 km as
the distance really travelled by the signal.  Its ratio to the distance on the
earth's surface amounts to 1.03271, defined as the "Path Factor."  As given
by Hess, the above-mentioned series of measurements results in delay
values between 0.1376 and 0.1381 second, being equivalent to path factors
between 1.0312 and 1.0354.  According to Lassen, measurements can be
taken as representative between 0.1370 and 0.1384 second or path factors
1.027 and 1.037.  Furthermore, Humby, Minnis, and Hitchcock discuss
measurements of delays between signals arriving at London via short and long
routes resulting in 61-63 msec and 76-78 msec for circuits London-Singapore
and London-Colombo, respectively.  These values yield path factors between
1.005 and 1.039 for the Singapore circuit, and between 1.013 and 1.039 for
the other one.  Attempts to interpret these time-delay readings in terms of the
orthodox propagation theory of multiple hops between ionospheric layers and
the earth's surface led to theoretical path factors of 1.032 and 1.043 for
reflection heights of 200 and 300 km, respectively, at a take-off angle of six
degrees.  Continuing his research work on long-distance propagation, the
author analyzed such echo-signal delays with the aid of his chordal-hop
theory and found an apparently much closer agreement between
measurements mentioned and theoretical results according to this theory.  In
fact, with given ionospheric characteristics, path factors are between 1.0289
and 1.0347 for a take-off angle of six degrees.  However, at a take-off angle of
four degrees, and under the same ionospheric conditions, values agree
almost precisely with those measured by Hess, viz., path factors are between
1.0302 and 1.0359.  In a more general sense, it was found that chordal-hop
propagation permits path factors between 1.021 and 1.039.  Postulated and
proved in 1956 and 1957, the chordal-hop theory requires that a normal,
Abstract Text
largely predominant mode of long-range propagation follows a path reflected
by ionospheric layers without touching the earth's surface.  As its name
implies, the ray is supposed to be propagated along the ionosphere by
chordal hops with minimum path heights varying from a few kilometers to a
hundred and more, because of changes in ionospheric characteristics.  The
author's work in this field has yielded very satisfactory results, particularly as
far as new approaches to path-attenuation calculations and comprehensive
propagation analysis are concerned.  The successful use of the chordal-hop
theory for echo-delay calculations, as described in this note, appears to
present another general proof of this propagation concept.  (Author's abstract,








Central Signals Establishment, Report No. CSE/S.49/1/E.W., ASTIA No. AD-
328 036; January 1961.
Source Text
Keyword Text
Not available.  (Science or engineering abstract, technical report including







Airborne Ferret Data Processing TechniquesTitle Text
AnonymousAuthor Text
Litton Industries, Beverly Hills, California, Electronic Equipments Division,
Final Engineering Report, Contract No. AF 33(616)5560, ASTIA No. AD-323
035; 1 January 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Special Purpose Analysis TechniquesTitle Text
Archbald, R., et al.Author Text
New York University, College of Engineering, Quarterly Report No. 1, Project
No. 3-99-06-001-01, ASTIA No. AD-249 586; 24 January 1961.
Source Text
Keyword Text
Feasibility studies are being conducted to determine optimum techniques for
analyzing, displaying, and/or identifying signals received by countermeasure
receivers.  The investigation is directed toward the design of equipment to
assist the operator in the analysis and/or identification of special signals.  The
development of an automatic direction finding system initiated under Contract
No. DA-36-039-sc-74990 is continued.  An analysis is presented of the errors
which may be attributed to an antenna used in the system.  A description is
given of an antenna currently being tested.  A study started under Contract
No. DA 36-039-sc-74883 for utilizing a small general purpose digital computer
in signal analysis is continued.  Also presented is a development of a
photographic recording technique for digital signal data, a discussion of
computer input data rate required and of computer operation in conjunction
with a crystal video receiver, a description of methods for filtering the signal
environment, a review of the detection of pulse signals in noise, and a
consideration of the effect of noise on the computer analysis program.
(Author's abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Memorandum on Correlation TechniquesTitle Text
Baechle, J. R. and Hardman, W. E.Author Text
Antenna Lab., Ohio State University Research Foundation, Columbus, Ohio,











Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and OthersAuthor Text
Electrical Engineering Research Lab., University of Illinois, Urbana, Quarterly
Progress Report No. 6, Contract No. DA 36-039-sc-84525, ASTIA No. AD-253
116; 30 January 1961.
Source Text
Keyword Text
Studies and investigations continued on the design of a RDF system for the
MF-HF-VHF range.  Construction of the timing generator and pulse modulator
for the propagation experiments was completed and the unit is undergoing
stability tests.  An experimental wide-base phase comparison type RDF was
made to work in the field.  The experimental results confirmed the theoretical
work.  Development work continued on panoramic RDF system, a RDF
system using phase-lock techniques, and a travelling wave type RDF system.
 Experimental study of the phase characteristics of the conical equiangular
spiral antenna was continued.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Characteristics of International Communications of the United StatesTitle Text
Bothun, R. B.Author Text
SRI Project 3398, Research Memorandum 3, Contract NAS5-586, Stanford
Research Institute, Menlo Park, California, January 1961.
Source Text
Keyword Text
development of estimates of the impact of future commercial communications
practices and characteristics upon the design of communication satellites
requires some consideration of present conditions in the communications
industry.  This memorandum is written to briefly summarize some of the ore
important conditions.  The types of electrical international traffic, the loads,
and the geographical flow pattern are indicated.  Selected features of
international mail are discussed to show what possibility may exist for
diversion of the load to satellite facsimile transmission.  Other similar
potential satellite loads are also briefly mentioned.  The observations here are
based upon review of international communications from 1951 to 1958 for all
traffic, and to 1959 in selected instances.  No attempt has been made to
reconcile small differences and vagaries in source data in this brief review.
(Abstract taken from author's introduction, technical memorandum, English






Interferometry and the Spectral Sensitivity Island DiagramTitle Text
Bracewell, R.  N.Author Text
Trans. IRE, vol. AP-9, no. 1, 11, pp. 59-57; January 1961.Source Text
Keyword Text
Basic principles of radio interferometry are expounded and a special diagram
is established which helps with problems on interferometers, especially those
with phase switching or other complications.  The information on a record, or
interferogram, made by scanning a compact source or target with an
interferometer comprising an antenna with two well-spaced parts, is all in one
complex number, the complex visibility of the interference fringes.  Under
appropriate conditions, the complex visibility observed is equal to the complex
coherence of the field produced by the source between the points occupied
by the two elements of the interferometer.  (If the elements are not
infinitesimal in extent, the complex visibility is equal, instead, to a weighted
mean of the values of complex coherence between the pairs of points
embraced by the elements.)  Furthermore, this quantity gives the strength of
one spatial Fourier component of the source distribution in amplitude and
phase.  To know all Fourier components would require the use of all spacings -
 two dimensions, this means all vector spacings.  Measurements at a finite






The Stanford Microwave Spectroheliograph Antenna, A Microsteradian
Pencil Beam Interferometer
Title Text
Bracewell, R.  N., and Swarup, G.Author Text
Trans. IRE, vol. AP-9, no. 1, pp. 22-30; January 1961.Source Text
Keyword Text
A pencil beam interferometer has been constructed at Stanford, Calif., with
multiple beams of 3.1 minutes of arc width to half power (0.8 microsteradian).
It is composed of two equatorially-mounted, 16-element, Christiansen arrays
of 9.1 cm).  The half power beamwidth of the fan beam of a single array is 2.3
minutes of arc.  To form the pencil beam, the two arrays are switched
together as in a Mills cross.  Frequency range is from 2700 to 3350 Mc.
Phase adjustment and monitoring are handled by a new technique of
modulated, weakly reflecting gas-discharges maintained at the focus of the
paraboloids.  Television type scanning yields maps of the sun
(spectroheliograms) revealing fine details of the microwave source regions in
the chromosphere and corona.  All the transient bursts and a large fraction of
the steady solar emission at 9.1 cm prove to originate in a small number of
highly compact centers, whose brightness temperatures may exceed 5 x
105ºK.  The sensitivity of the instrument also allows the thermal emission from
the moon (250ºK) and a number of galactic and extragalactic sources to be
studied with high angular resolution.  Illumination of the moon by terrestrial
radar can be detected.  The pencil beam interferometer furnishes the finest
beams currently available from pencil beam antennas of any type.
Examination of the fundamentals of extracting high resolution details of a
source from its radiation field indicates the fitness of pencil beam
interferometers, incorporating steerable multielement arrays, for future
development to higher resolving power.  Adequate technique of phase






Tolerance Theory of Large AntennasTitle Text
Bracewell, R. N.Author Text
Trans. IRE, vol. AP-9, no. 1, pp. 49-58; January 1961.Source Text
Keyword Text
The design of an antenna calls for definite amplitudes and phases of the
currents, but when the antenna has been constructed and adjusted, there will
be departures from the design currents because of several factors.  The
customary procedure of taking radiation patterns and making the final
adjustments semi-empirically has usually been satisfactory, but two
difficulties have been setting in with the trend towards large antennas of high
gain.  First, it is impossible to measure the radiation pattern of the largest
existing antennas; even the determination of single sections through the
pattern or the gain in one direction presents difficulty.  Second, the
adjustments themselves are more laborious on larger antennas.  It is therefore
very desirable that the theory of antenna tolerances should be pursued so that
the effect of departures can be taken into account, statistically or otherwise,
during the design.  This paper considers the effects of systematic and random
errors on the radiation pattern of antennas representable by a field distribution
over an aperture, such as paraboloidal reflectors and large arrays of small
elements.  In the case of paraboloids, the deterioration in directivity is found
to depend on the mean square departure of the surface from the paraboloid of
best weighted least-squares fit and on the two-dimensional autocorrelation
function of the departure.  The variation of directivity with wavelength of a
particular paraboloid is deduced by leaving out of account those two-
dimensional Fourier components of the departure with spatial periods less
than a wavelength.  Practical steps are considered for unifying testing,
adjusting, and design so as to lead to the greatest relaxation of the
mechanical tolerances imposed on construction.  (Author's abstract, formal






Radio Star Scintillation and Multiple Scattering in the IonosphereTitle Text
Bugnolo, Dimitri S.Author Text
I.R.E. Trans., vol. AP, pp. 80-96, January 1961.Source Text
Keyword Text
Recent experimental evidence of radio star scintillation indicates that multiple
scattering effects are of importance in the ionosphere.  It is therefore of
interest to apply the transport equation for the expectation of the photon
density function to this problem.  The solution of the transport equation is
used to predict the mean-squared scattering angle and corresponding size of
the ionospheric irregularities as measured on the earth.  The particular
example discussed in detail is based on a Gallet model for turbulence in the
underside of the F layer under nighttime conditions.  However, it should be
noted that the general theoretical results can be applied to any other model







The Crossed-Grating Interferometer:  A New High-Resolution Radio
Telescope
Title Text
Christiansen, W. N., Labrum, N. R., McAlister, K. R., and Mathewson, D.
S.
Author Text
Proc. IEE, Paper No. 3364E, vol. 108A, pp. 48-58; January 1961.Source Text
Keyword Text
For the first time, a radio telescope has been constructed with sufficient
directivity for the production of detailed "radio pictures" of the brightness
distribution on the solar disc at decimeter wavelengths.  The aerial systems,
which operates at 21 cm wavelength, consists of two long mutually-
perpendicular arrays, each made up of 32 paraboloid antennae, 19 ft in
diameter, spaced uniformly along a 1200 ft base-line.  The polar diagram of
each array is a set of fan-shaped beams, with high resolution in one direction
only.  A pencil-beam response (with multiple beams) is produced by
combining the signals from the two arrays by a phase-switching method.
With the dimensions used, these pencil beams are 3' of arc in diameter and
about 1º apart.  West-east scanning is provided by the earth's rotation, and
the north-south position of the beams can be adjusted by a phase-shifting
mechanism.  A series of parallel profiles across the sun is obtained; these
profiles may be combined to give a "picture" of the solar disc.  For
satisfactory performance, side lobes in the arrays must be kept at a very low
level.  To achieve this, the current distribution is tapered from the center to the
ends of each array, and very close to tolerances are maintained on the phase
relationships between the elements.  Phase errors due to thermal expansion
of the long twin-wire feeder system are avoided by arranging the lines so that
all the elements are connected to the receiver through equal lengths of feeder.
 The design and construction of the instrument are described in detail.  An
account of the techniques used in testing and adjusting the arrays is given.
(Science or engineering abstract, formal literature, English language/abstract,






Spiral In-Line ArrayTitle Text
Dresner, A.Author Text
Airborne Instrument Laboratories, Deer Park, Long Island, New York, Report









Skip-Distance Ray-Focusing in the IonosphereTitle Text
Golton, E.Author Text
Nature, vol. 189, pp. 48-49; 7 January 1961.Source Text
Keyword Text
Observations of 20 Mc/s signals from satellite Sputnik 3 received at Slough
on occasions when the satellite was close to or beyond the horizon and at
heights below 300 km, provide evidence for strong ionospheric focusing of
waves travelling along paths close to the skip-distance path.  The effect has
been observed when the signal is received by direct reflection from the
ionosphere, and when a ground reflection precedes the ionospheric one.
(Science or engineering abstract, trade journal, English language/abstract,






A Method of Determining Phase Centers and Its Application to
Electromagnetic Horns
Title Text
Hu, Y. Y.Author Text
Journal Frank lin Institute, vol. 271, no. 1, pp. 31-39; January 1961.Source Text
Keyword Text
A method of locating the phase center of any radiating system from the
expression of its radiating field is formulated.  This method is then applied to
electromagnetic horns of different dimensions and flare angles.  The results
and discussions presented are useful in the design and positioning of the
feeding horn such that the paraboloidal reflector will produce a desirable
radiation pattern.  (Science or engineering abstract, formal literature, English






Some Characteristics of the Ohio State University 360-Foot Radio
Telescope
Title Text
Kraus, J. D., Nash, R. T., and Ko, H. C.Author Text
IRE Trans., vol. AP-9, no. 1, pp. 4-8; January 1961.Source Text
Keyword Text
Design considerations and performance characteristics of the Ohio State
University 360-foot radio telescope are discussed.  The telescope is well
suited for precision position and intensity measurements at frequencies from
30 to 2000 Mc.  The beamwidths expected at 2000 Mc are about 11 by 30
minutes of arc.  Factors involved in determining the antenna temperature are
considered, and an estimate is made of the expected temperature.  A
completely steerable parabolic dish is the most versatile radio telescope.
Unfortunately, the cost of this type increases exponentially with aperture.  If
one is willing to confine his observations to regions close to the meridian, the
antenna design can be greatly simplified and a telescope of larger aperture
constructed for the same cost.  For sky mapping, such a restriction is no
handicap since observations can be made most precisely along the meridian.
Furthermore, in mapping the entire sky, the region under observation at the
moment is of little importance.  These were some of the factors which led to
the development of the 360-foot Ohio State University standing-parabola
tiltable-flat-reflector radio telescope now nearing completion near Delaware,
Ohio.  The telescope is a meridian transit instrument designed to provide a
larger aperture per unit cost.  It is especially well suited for precision position
and intensity measurements of localized radio sources and of the sky
background radiation over a very wide frequency range.  (Author's abstract,







Development Trends of Modern Position-Finding Technique:
Correlation Position-Finding Methods
Title Text
Lange, F. H.Author Text
Nachrichtentechnik , vol. 11, no. 1, pp. 2-7; January 1961.Source Text
Keyword Text
New applications of correlation electronics in electroacoustics and in position-
finding technique are described.  The various methods of position finding are
briefly outlined.  The principles of cross correlation with a single information
channel and with two information channels are then explained, the first of
these having application to electroacoustics and the second to
radioastronomy.  Equipment for phase measurement, using a synchrodyne
detector, is described, with block diagram, and also cross correlation
equipment, and their use for various purposes is discussed.  A table shows
the connection between the time parameters and the spectral parameters of a
signal, and this connection is shown in a diagram for the case of a pulse
signal of rectangular form.  Another diagram gives the autocorrelation function
for a wide-band noise spectrum.  Since correlation electronics in recent years
has begun to play an important part in industrial  automatization technique,
its extension in other directions will probably follow.  (Science or engineering











IRE Trans., vol. MIL-5, pp. 8-11; January 1961.Source Text
Keyword Text
Different modulation systems are considered and the necessary power
density  for jamming of each system is discussed.  It is concluded that
effective jamming of fm and other systems with threshold systems is easier
than that of am and, particularly, the ssb systems.  However, for nuisance
jamming, the opposite is true.  Finally, the jamming of ssb systems is
considered in more detail and it is proved that the so-called reduced-carrier
ssb systems are not easier to jam than systems with a completely
suppressed carrier.  (Science or engineering abstract, formal literature,






Logarithmically Periodic Resonant-V ArraysTitle Text
Mayes, P. E., and Carrel, R. L.Author Text
IRE-Western Electronics Show and Convention; 1 January 1961.Source Text
Keyword Text
Method of achieving higher directivity from log-periodic arrays of resonant
elements; use of log-periodic dipole array at higher frequencies by employing
higher order resonances of dipoles; directivities of 17 dB over isotropic radiator
estimated from radiation patterns measured in higher order modes.  (Science
or engineering abstract, patent, English language/USA abstract, document






A Successive Video Detection Logarithmic IF AmplifierTitle Text
Mizuno,  E.Author Text
Electronic Defense Labs, Mountain View, California, Technical Memo No.
EDL-M327, DDC No. AD-251 023, 16 January 1961.
Source Text
Keyword Text
A wide dynamic range, logarithmic, 30-mc IF amplifier using the successive
video detection technique is described.  The report is composed of the
principles of operation, the design techniques and the results obtained from
an experimental amplifier which was built and tested.  A total dynamic range
of 70 dB is provided by a linear dynamic range of 10 dB at low levels followed
by a 60-dB logarithmic range.  Nominal band-width is 10 mc and the detected
video rise time is 0.1 microsecond.  (Author's abstract, technical report,






A Memorandum on Antenna Matching NetworksTitle Text
Murphy, E. R.Author Text
Antenna Lab., Ohio State University Research Foundation, Columbus, Ohio,











Position-Location Network StudyTitle Text
Priedigkeit, J. H., and Elpel, E. A.Author Text
Stanford Research Institute, Menlo Park, California, Quarterly Progress




Four task areas have been established on a program whose objective is to lay
a foundation for the development of an automated tactical radio-direction-
tuning of a network of radio receivers by means of a standard 60-work-per-
minute teletype circuits, (2) investigation of semi-automatic bearing read-out,
evaluation, and transmission, (3) investigation of field-data evaluation and
processing techniques, and (4) over-all systems study and planning.  The
major effort was devoted to the design and construction of equipments to
automatically encode receiver tuning instructions for teletype transmission,
and to automatically decode and servo-tune the slave receivers of the
direction-finding network.  The investigation of semi-automatic bearing read-
out, and the evaluation of field data have been started, and a tentative solution
to these problems has been accomplished.  (Author's abstract, technical
report including miscellaneous government published material, English






Two-Element Interferometer for Accurate Position Determinations at 960
Mc
Title Text
Read, Richard B.Author Text
I.R.E. Trans., vol. AP, pp. 31-5, January 1961.Source Text
Keyword Text
A 960-Mc two-element interferometer using the twin 90-foot steerable
paraboloids of the California Institute of Technology Radio Observatory is
described.  The response of the associated receiving equipment as it applies
to interferometric position measurements is analyzed in some detail, and an
advantage of not rejecting the image response of the receiver is mentioned.
Finally, a brief account is given of the various ways the interferometer may be
used to measure right ascensions and declinations with both an east-west
and a north-south baseline.  (Abstract from author's summary, formal






Methods of Scanning the Beam of Large AntennasTitle Text
Robinson, L., Andreasen, M., et alAuthor Text




Design information is presented on a phase-corrected line-source feed for
large spherical reflectors.  The feed is of the leaky-wave type in which
radiation can be very accurately controlled along the length of the feed, and it
consists of a circular waveguide section perforated by many narrow,
transverse slots.  A high-resolution radio-astronomy antenna is discussed.
This antenna was studied theoretically on the basis of varying the illumination
and spacing of the interferometer elements to achieve side-lobe reduction.  It
was found that side-lobes can, indeed, be lowered, but that the minimum side-
lobe level is dependent upon the number of interferometer elements employed
and, also, side-lobe reduction is achieved only at some expense in increased
beamwidth.  A four-frequency up-converter parametric amplifier, which can be
combined with a down converter, is also discussed.  It may be used to
advantage in obtaining electronic scanning as well as a low-noise preamplifier
at each element of an array.  (Abstract source unknown, technical report,






Submarine Instrumentation Study ProgramTitle Text
Spitalny, A.Author Text
United Aircraft Corporation, Norwalk, Connecticut, Norden Division, Report




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Doppler Method of Using Satellites for Geodesy,  Navigation and
Geophysics within the Planetary System
Title Text
Stone, A. M., Weiffenbach, G. C.Author Text
Technical Report from:  Johns Hopkins Univ., Silver Spring, Md. Applied
Physics Lab., Report TG-385-AD-252 803, 83 pages; January, 1961.
Source Text
Doppler systems, satellite tracking systems, tracking,
satellites (artificial), radio transmitters, Doppler
effect,  Doppler navigation, geodesics, geophysics
Keyword Text





Methods for the Reduction of Reradiation Error in Naval High Frequency
Shipboard Direction Finding
Title Text
Travers, D. N., Moore, J. D., Sherrill, W. M., and Lovely, H. E.Author Text
Southwest Research Institute, San Antonio, Texas, Final Report for Project
No. 448, Contract No. NObsr 64585; 1 January 1961.
Source Text
Keyword Text
Developments are reviewed in high frequency shipboard direction finding which
are concerned with reradiation error reduction and improved methods for error
calibration, and which have occurred at Southwest Research Institute during
the period from 1955 to 1960.  A brief introduction of shipboard direction
finding is given as related to reradiation error, with possible solutions to the
problem.  It is concluded that the greatest probability of an overall solution is
to be found when strong reradiation is accepted as a normal condition, and
the direction finder antenna is designed to separate the reradiation from the
primary field, either exactly or approximately.  This  approach is in opposition
to past approaches of avoiding reradiation, or tying to prevent reradiation.  The
effects of reradiation on existing simple loop direction finders are reviewed.
These effects appear as characteristics of a calibration curve of error versus
observed bearing.  New automatic methods used to obtain calibration curves
are reviewed.  A review of various antennas considered for reradiation error
performance is given with a summary of the more practical antennas.  The
development of the three loop array is reviewed.  Shipboard test data showing
a marked improvement over the simple loop is repeated from an earlier
reporting.  It is concluded that use of the simple loop above 4.0 mc should be
discontinued for most naval surface ships, and replaced by the three loop
antenna.  The effects of improper installation procedures are described and
recommendations made for the new antenna system.  If certain installation
procedures are ignored, the performance of the direction finder may be so
poor as to render it useless.  These installation procedures are not
particularly demanding on the configuration of the ship but frequently involve
only care with respect to the electrical design of the supporting structure of
the antenna.  Component resolution direction finding is reviewed; experimental
work now in progress is reported in some detail and projected work for the
future is described.  It is recommended that this method be pursued with
particular care and attention to the methods of extracting and using
information from separated antennas.  A direction finder analog system is
described which can be used to predict the performance of conventional
direction finders used with reradiation or in a variety of ways which have not
yet been attempted experimentally.  The Southwest Research Institute
Abstract Text
antenna site is described.  Conclusions and recommendations are presented
and a complete bibliography of all references consulted during the course of
this project is presented at the end of the report.  The Appendix describes a
method for testing spaced loops in a screen room.  (Author's abstract,
technical report including miscellaneous government published material,





Polarization Measurements of Type III Bursts and Faraday Rotation in the
Corona
Title Text
Akabane, K. and Cohen, M. H.Author Text
The Astrophysical J., vol. 133, no. 2, pp. 258+, February 1961.Source Text
Keyword Text
A theory of depolarization by Faraday dispersion of position angles is
presented.  There is a Fourier transform relation between the receiver band
shape and µrl, the complex correlation factor between the two circularly
polarized components.  A series of observations shows that (a) many of the
large Type III bursts are weakly elliptically and linearly polarized in a 10-kc
band at 200 Mc/s, and (b) |µrl| decreases with increasing receiver band width.
These results are interpreted in terms of Faraday rotation in the corona.
Many bursts have rotations on the order of 104 radians.  (Abstract source






Evaluation of Shoran/Tacan ECM SystemTitle Text
AnonymousAuthor Text
Army Electronic Proving Ground," Fort Huachuca, Arizona, Report No. AEPG-
SIG 920-173, ASTIA No. AD-322 445; February 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Genoa University, Genoa, Italy, Final Technical Report No. 1, Contract No.
DA 91-591-euc-1270, ASTIA No. AD-254 440; 28 February 1961.
Source Text
Keyword Text
Results obtained in the radiogoniometric investigation of thunderstorms and
clouds of great electrical activity are presented.  Observations recorded with
the Geraunometer (Electric-field-change counter) installed in stations at
Genova, Monte Capellino, Livorno, and Sauze d'Ouix are treated.  Preliminary
results are presented with an Atmoradiograph obtained at Genova in the
frequency of atmospherics at a radius of 500 to 1000 km.  Details are given of
the cathode rays direction finder (CRDF), and methods adopted for its control,
especially those used in the interpretation of fotograms.  Chief results derived
from the first months of observation made in Genova and Livorno with the
CRDF are treated.  (Science or engineering abstract, technical report
including miscellaneous government published material, language






Perpendicular Intersections with a Dipole FieldTitle Text
Cohen, Marshall H. and Dwarkin, Martin L.Author Text
J. Geophys. Res., vol. 66, no. 2, pp. 411-9, February 1961.Source Text
Keyword Text
This paper deals with the geometry of radio rays originating at an arbitrary
point in a force-free dipole magnetic field.  The echo surface, defined by the
points where the rays intersect the field at right angles, is calculated.  The
distance from the source point to the echo surface is computed and plotted
for various configurations.  Assuming an opaque sphere in the field, the solid
angle subtended at the source by the echo surface as well as the height of
the echo surface above the sphere is computed and plotted.  This is done
also for the derivative of the angle between the ray and the magnetic field,
evaluated at the echo surface.  Graphs are drawn only for rays lying in the
magnetic meridian plane.  (Abstract source unknown, formal literature,






A High-Resolution Rapid-Scan AntennaTitle Text
Cottony, H. V., and Wilson, A. C.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 1, pp. 101-110; January-February 1961.Source Text
Keyword Text
An electronically scanned aerial array is described.  It consists of a broadside
array of 7 Yagi elements spaced 1.4 wavelengths apart.  Each element aerial
is connected to a preamplifier-convertor.  Each convertor is connected to a
local oscillator differing by 20 c/s from that connected to the convertor for the
adjacent element.  All oscillators are locked in phase.  The convertor outputs
are connected to a common IF amplifier.  This arrangement produces a 5.8º
beam swept over a 41.8º azimuth sector at a rate of 20 scan/sec.  The
system operates at 40.92 Mc/s.  The output of the system is displayed on an
oscilloscope, and data on the direction of arrival and character of a distant
VHF signal are presented visually.  Sample records of signal components
propagated by ionospheric scatter, meteor trail reflections, and sporadic-E
layer are cited.  (Author's abstract, formal literature, English language/USA






East-West Effect on VLF Mode Transmission across the Earth's Magnetic
Field
Title Text
Dobrott, D., and Ishimaru, A.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 1, pp. 47-52; January-February 1961.Source Text
The effect of a constant transverse magnetic field is analyzed for the
propagation of VLF electromagnetic waves about the earth.  These waves are
considered to be propagating by modes in a parallel-plate waveguide.  The
lower boundary of the guide is considered to be a perfect conductor, while the
upper boundary is assumed to be a sharply defined, semi-infinite,
homogeneous plasma with a constant magnetic field applied.  The source of
these waves is an infinite number of short, horizontal, cophased dipoles,
uniformly spaced parallel to the constant magnetic field vector.  Admittance
relations are derived for the upper boundary of the guide by considering the
waves to be of grazing incidence.  It is found that these admittance
parameters depend on the direction of propagation.  These admittance
parameters are plotted versus frequency for various heights.  Expressions for
eigenvalues and the eigenfunctions are found as functions of the admittance.
By employing a two-dimensional Green's function, the amplitudes of the
various modes due to the dipole source are evaluated.  It is noted that the
propagation constants differ depending on the direction of propagation, thus
offering an explanation of the east-west effect of VLF transmission.  A
numerical example is calculated and field strength versus distance values are
found to correspond to some experimental results.  (Science or engineering












Kiruna Geophysical Observatory, Sweden, Report No. SR9, Contract No. AF
61(052)418, ASTIA No. AD-447 876.  Reprint:  Ark iv for Geofysik , vol. 3, no.
22, pp. 539-556; 22 February 1961.
Source Text
Keyword Text
This report deals with ionospheric propagation of radio waves at 16 kc/s
between Rugby, England, and Kiruna, Sweden, a distance of about 2100 km.
The results of the investigations on VLF are summarized under the headings
of field strength and its 24-hour, its day-to-day, and its seasonal variation, as
well as the effects of ionospheric, magnetic and solar disturbances.  (Author's











Nature, vol. 189, pp. 562-3, 18 February 1961.Source Text
m = d(fm)/df
where m' and m are functions of the frequency f of the
wave and the electron density N(h) in the ionosphere,
which is a function of the height h above ground.
(Abstract source unknown, formal literature, English
language, document not available)
Keyword Text
Recently, a lamination method has been developed for the calculation of
electron density-height profiles [N(h) profiles] from ionospheric virtual height-
frequency curves [h'(f) curves] with an electronic digital computer.  This
method includes the evaluation of integrals of the "group refractive index" µ' of
the radio waves in the ionosphere.  Generally, µ' is related to the (phase)






Some Characteristics of a Swept Frequency Interferometer for 35-65 Mc/sTitle Text
Hultqvist, B., and Liszka, L.Author Text
Kiruna Geophysical Observatory, Sweden, Report No. 1, Contract No. AF
61(514)-1314, Task 1; 15 February 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, language






Magneto-Ionic Propagation Phenomena in Low- and Very-Low-Radio
frequency Waves Reflected by the Ionosphere
Title Text
Johler, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 1, pp. 53-65; January-February 1961.Source Text
Keyword Text
LF-VLF ionosphere reflection coefficients which illustrate the dependence of
the amplitude and phase of the reflected wave upon the direction of
propagation relative to the direction of the earth's magnetic field are
presented.  The calculations are based on a plane, sharply bounded, model
ionosphere with plane wave excitation, but employ full use of the magneto-
ionic formulas for complex directions of propagation in the ionosphere such
that the influence of the earth's magnetic field in the different directions of
propagation is demonstrated.  A special table of values applicable to VLF is
presented.  (Author's abstract, formal literature, English language/USA






Equivalence between Continuous and Discrete Radiating ArraysTitle Text
Ksienski, A.Author Text
Canad. J. Phys., vol. 39, no. 2, pp. 335-349; February 1961.Source Text
Keyword Text
The radiation patterns produced by continuous excitation distributions and
discrete arrays are compared and the conditions are derived under which one
type of source may be substituted for the other with negligible errors.  It is
shown that the aperture lengths in both cases should be the same, but the
element spacing is dependent on the type of pattern desired.  Examples are
computed to demonstrate these relations for both directive patterns and
shaped beams.  (Science or engineering abstract, formal literature, English






Radio Location TechniquesTitle Text
Levis, C. A., and Baechle, J. R.Author Text
Ohio State University Research Foundation, Antenna Laboratories, Final
Report, vol. 1, Contract AF 30(602)2214, Report No. 1075-8, ASTIA No. AD-
323 199; 4 February 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Considerations in the Automation of the Spinning-Goniometer Radio
Direction Finder
Title Text
Lindsay, W. J., and Heim, D. S.Author Text
University of Michigan, Office of Research Administration, Technical Memo.




Some aspects of instrumentation design are discussed in making a spinning-
goniometer radio direction finder essentially automatic in operation.  Also
discussed is the application of narrowband synchronous post-detection
filtering for improving the bearing sensitivity.  (Author's abstract, technical
report including miscellaneous government published material, English






Implanting of the Fixed Acoustic Buoy (FAB) Off Bermuda.   <NOTE>
Technical  memo.
Title Text
Misisco, Paul T.Author Text
Technical Report from:  Navy Underwater Sound Lab New London CT.,
Report USL-TM-953-12, 25 pages; February, 1961.
Source Text
underwater sound, buoys, acoustic arrays, ambient
noise, hydrophones, linear arrays,  acoustic
measurement, deep oceans, Bermuda, implantation, ocean
bottom, angle of  arrival, sea states, seasonal
variations, NTISDODXA
Keyword Text
The Fixed Acoustic Buoy (FAB) was designed and constructed by Martin
Company  (formerly Martin Aircraft Corp., Baltimore, Md.) to study various
parameters relating  to ambient noise in the deep ocean. In December 1960
the unit was implanted in 13,700  feet of water in an area approximately 19
miles southwest of Plantagenet Bank, Bermuda.  This technical
memorandum describes the FAB unit and technique used to place it on the
bottom. The array is described as a `steerable, symmetrical linear array of
twenty-one  hydrophones with individual inputs to a beam forming system'.
The array was designed  to study ambient noise in the deep ocean, with






Observation of F-Layer and Sporadic-E Scatter at VHF in the Far EastTitle Text
Miya, K., Sasaki, T., and Ishikawa, M.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 1, pp. 92-99; January-February 1961.Source Text
Keyword Text
Describes properties of sporadic-E scatter and F-layer scatter observed over
the Okinawa-to-Tokyo path (1480 km) and the Philippines-to-Tokyo path
(2850 km), operating at frequencies of about 50 Mc/s.  Sporadic-E scatter is
often observed on the Okinawa signal in the evening hours and has the
closest correlation (0.94 in correlation ratio) with the occurrence of sporadic-E
characterized by the descriptive symbol M of all ionospheric factors.  The
bearing of the sporadic-E scatter shows a regular diurnal variation similar to
that of the normal E-layer scatter.  F-layer scatter generally appears on the
Philippine signal in autumn when the F-layer at the path midpoint displays an
anomaly denoted by the symbol R or S, having a top frequency of higher than
14 Mc/s.  A pulse test exhibited a pattern of multipath signals extending over
more than 1 msec.  The bearing of the F-layer scatter, an evening
phenomenon, gradually deviates westwards from the great-circle path with the
lapse of time.  (Science or engineering abstract, formal literature, English






The Application of Ferrite Cores to the Coaxial Spaced-Loop AntennaTitle Text
Moore, J. D., and Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Development
Report, Direction Finder, Radio, Shipboard Siting and Design, Study and
Development, Contract No. NObsr-85086; 1 February 1961.
Source Text
Keyword Text
The application of ferrite cores to the coaxial spaced loop antenna has been
under investigation for the past few months.  Several ferrite cored models of a
spaced loop have been constructed and field tested.  Usable spaced loop
antenna patterns have been obtained at 5.0 mc with very low volume ferrite
cored spaced loop antennas.  Construction tolerances necessary for the
ferrite cored spaced loop are not as severe as those necessary in air core
spaced loop antennas having much greater volumes.  The known design
criteria for ferrite cored spaced loop antennas are summarized and specific
antenna designs are described.  These antennas were designed to obtain a
specified untuned effective height in the frequency range of 3.2 to 100 mc.
(Author's abstract, technical report including miscellaneous government







Radio Direction Finder Set AN/BRD-4Title Text
Rock, P.Author Text
Servo Corporation of America, Hicksville, New York, Interim Development




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Antenna Set, AN/TLA-4Title Text
Rosenthal, M. L., and Kelly, J. J.Author Text
General Electronic Laboratories, Cambridge, Massachusetts, Progress
Report No. 7, Contract DA 36-039-sc-78015; 24 February 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Variable Time-Constant Servo SystemTitle Text
Todd, W.Author Text
Army Signal Research and Development Lab., Fort Monmouth, New Jersey,
ASRDL Technical Report No. 2173, ASTIA No. AD-252 457; February 1961.
Source Text
Keyword Text
An automatic method for varying the time-constant of a servo system is
described.  The time-constant is adjusted so that when input errors are low,
the time-constant is increased (to obtain the greatest integration time); and
when input errors are large, the time-constant is reduced to provide minimum
velocity lag, thus permitting the servo to follow rapidly changing functions.
Application of the principles to a meteorological direction finder (Radwin Set
AN/GMD-1) is described.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






A New Approach to the Mode Theory of VLF PropagationTitle Text
Wait, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 1, p. 37; January-February 1961.Source Text
Keyword Text
An attempt is made in this paper to present a concise derivation of the mode
theory of VLF propagation.  Taking note of the fact that the important modes
for long-distance propagation are near grazing, suitable approximate forms of
the wave functions are introduced at the outset, rather than at the end, of the
analysis.  It is thus possible to account for the influence of earth curvature in
a relatively concise manner.  The influence of the earth's magnetic field is also
discussed.  Finally, numerical results for the attenuation and the phase
velocity of the dominant mode are presented.  (Author's abstract, formal






Useful Radiation from an Underground AntennaTitle Text
Wheeler, H. A.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 1, p. 89; January-February 1961.Source Text
Keyword Text
An underground antenna delivers power to the surrounding conductive
medium, and a fraction of the power goes out as radiation above the surface.
This fraction is denoted the "radiation efficiency."  It is expressed in simple
terms for two types of underground antennas.  The first and simplest is a
vertical loop in a submerged spherical radome.  The second is a submerged
horizontal insulated wire with each end connected to a ground electrode.  In
each case, the efficiency is the product of three simple factors.  The first
depending on the index of refraction between air and ground; the second
proportional to the size (radius of the radome or length of the wire); the third
giving the attenuation with depth.  An example for 1 megacycle per second
gives an efficiency of 0.0014 for an underground wire of specified dimensions.
The radiation efficiency is applicable to sender or receiver.  (Author's abstract,







A Dielectric-Loaded Leaky-Wave AntennaTitle Text
Aasted, J. and Honey, R. C.Author Text
Project No. 2605, AFCRL-379, Scientific Report 8, Contract AF 19(604)-3502,




This report describes the design and the measured performance of a flat,
leaky-wave antenna in which the inductive, leaky surface is backed with a
slab of dielectric.  The analysis is based on a transverse resonance analysis
which determines the physical dimensions of the antenna for a certain
specified aperture distribution.  An antenna was built to compare the
theoretical behavior with the measured performance.  Two ways of forming the
dielectric to the antenna were tested.  When the dielectric was molded in
place, the radiation pattern agreed very well with the theoretically predicted
pattern, but high losses in the casting resin gave a lower gain for the antenna
than anticipated.  For a machined piece of dielectric, the radiation pattern was
not as close to the predicted pattern as for the molded sample, but the gain
was close to the predicted value.  The antenna consists of a 28-by-18-inch
through filled with a dielectric material over which a sheet of parallel wires is
strung.  At the design frequency, 4.75 Gc, the antenna radiates a pencil
beam 9.4 by 8.3 degrees wide at an angle of 54 degrees measured from the
normal to the inductive surface.  The beam can be scanned from
approximately 75 degrees down to 12 degrees from the normal to the aperture
by changing the frequency from 5.25 Gc to 4.20 Gc.  At both limits, the
radiation pattern deteriorates rather sharply.  Plans were made for using a
dielectric-loaded leaky-wave antenna as a conical-shaped antenna scanning a
conical beam; however, difficulties encountered with the cast dielectric
material prevented completion of this part of the project.  Calculations and
illustrations of the partly completed antenna are shown.  (Authors' abstract,






Flush-Mounted Surface-Wave LauncherTitle Text
Andreasen, M. G.Author Text
Project No. 2605, AFCRL-358, Scientific Report 11, Contract AF 19(604)-




This report is an investigation of a flush-mounted surface-wave launcher of
very high efficiency.  The launcher consists of an array of partially dielectric-
filled waveguides coupled to a dielectric slab outside the waveguides by small
slots cut in the broad faces of the waveguides.  The launcher supports two
normal modes with slightly different phase velocities.  All power can
theoretically be extracted from the waveguide system for a coupling length of
one-half beat wavelength of the normal modes, provided that the dimensions
of the launcher are chosen so that the following two conditions will be
satisfied: (1) the normal modes of the uncoupled system must have the same
phase velocity; and (2) each normal mode of the coupled system must carry
the same power inside as outside the waveguides.  Satisfying these
conditions for a 7.5-wavelength-long experimental launcher, it was possible to
extract more than 99.9 percent of the power from the waveguides.  The theory
was also used to design a surface-wave launcher which couples one
rectangular waveguide to a dielectric slab with metal sides.  Furthermore, the
theory was applied to predict the coupling between two rectangular






Description and Evaluation of Category I Tests of AN/TLQ-8(XW-1)Title Text
AnonymousAuthor Text
Thompson Ramo Wooldridge, Inc., Canoga Park, California, Final Report No.
C10-OS89, Contract AF 30(602)-1687, 7 March 1961, ASTIA No. AD-322 597.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Special Purpose Analysis TechniquesTitle Text
Archbald, R., Hoffman, D., and OthersAuthor Text
New York University, College of Engineering, New York, Project No. 3-99-06-
001-01, ASTIA No. AD 249-586, 1 January 1961, Quarterly Report No. 3,
Contract DA 36-039-sc-84968, ASTIA No. AD-259 736; 31 March 1961.
Source Text
Keyword Text
Progress is described in the development of a miniaturized automatic
direction finding system.  A method of calibration is given for units of the
system that were packaged in final form.  The linearity requirements on a
receiver are detailed.  Two different antenna arrays are described which can
be used with the direction finder.  An experimental program for determining
the feasibility of using a general purpose digital computer for signal analysis
problems was started.  The Packard-Bell Company 250 computer and
countermeasures receiving set AN/TLR-1 are the major units explained.  A
method for using a digital computer to control the operation and interpret the
output of a direction finding unit for pulse signals is described.  Techniques for
implementing the system are outlined.  Computer programs to perform the
desired system control and data interpretation are developed.  (Author's
abstract, technical report including miscellaneous government published
material, English language/USA abstract, file number 967, progress report.






Investigation into Selectivity and Co-Channel Operation of a Doppler
Type Direction Finder AN/TRD-15
Title Text
Beukers, J.Author Text
Servo Corporation of America, Long Island, New York, Final Report, Contract
No. DA 36-039-sc-84941, ASTIA No. AD-255 966; 1 March 1961.
Source Text
Keyword Text
Investigation and study was made on the possibility of achieving a greater
degree of selectivity and of being able to obtain bearing information from the
weaker of 2 co-channel signals in the HF Doppler Direction Finder, AN/TRD-
15.  A brief description of the fundamental principles of the equipment is
given.  A theoretical and experimental analysis of the spectra containing the
wanted bearing information, and produced by the commutating process, is
made.  The coherent detector and feed-forward techniques for obtaining
greater selectivity and co-channel operation respectively are described, and
the experimental findings reported.  Various methods of phase compression
are considered.  A panoramic type of display and IF display and tuning
indicator are described.  Some of the circuitry used in the investigation is
described including the coherent detector, amplifiers and limiters used in the
feed-forward technique.  Schematics of the breadboard monitor and detector
are presented.  (Author's abstract, technical report including miscellaneous







Hidden Transmitter Location by Pulse Arrival MeasurementsTitle Text
Brinks, W. J.Author Text
Diamond Ordnance Fuse Laboratories, Washington, D. C., Report No. TR-
907, ASTIA No. AD-271 584; 22 March 1961.
Source Text
Keyword Text
A method is presented for determining the location of an uncooperative radar
transmitter by timing the pulses of the transmitter after they have been
reflected or transduced by a moving target of known location.  A procedure is
discussed for assessing the errors involved.  (Author's abstract, technical
report including miscellaneous government published material, English






Direction Finder Group AN/TLA-9 (Formerly OQ-(XE-1)/VRD)Title Text
Destefano, J.Author Text
Litton Systems, Inc., College Park, Maryland, Quarterly Progress Report No.
3, Contract No. DA 36-039-sc-84961, ASTIA No. AD-256 548; 31 March 1961.
Source Text
Keyword Text
Final packaging design of the AN/TLA-9  system was completed and
fabrication of the component parts is approximately 60 percent complete.
Design of the servo system was also completed and successfully
temperature-cycled.  Preliminary electrical tests were conducted on the final
configuration of the antenna and radome assemblies with satisfactory results.
 Electrical assembly of the final unit was started.  (Author's abstract,
technical report including miscellaneous government published material,







Investigation of additive noise on the accuracy of direction finding by
maximum on application  of the double gate method.
Title Text
Fogy, W., Landgraf, C., Starker, F.Author Text
Deutsche Versuchsanstalt fuer Luft-und Raumfahrt, Mulhleim an der Ruhr
(West Germany)., Deutsche Versuchsanstalt fur Lufthahrt, Mulheim an der
Ruhr  /Germany/.  Untersuchung des, Einflusses von Additivem Rauschen auf
die Genauigkeit der Maximumpeilung Unter, Zugrundelegung des
doppeltorverfahrens Investigation of Additive Noise on the Accuracy of the,
Direction Finding by Maximum on Application of the Double Gate Method/.
W. Fogy, C., Landgraf, and F. Starker. March  1961.  88 p. 8 Refs.  In
German.  /DVL-157/ available from, Vereinigte Universitats-U.
Fachbuchhandlungen, R. Wagner STR. 1 Cologne 10, Germany.  <RN> DVL-
157, 1961.
Source Text
additive, noise, angle, beam, bias, cloud, direction,
double, error, filter, finder, gate, method, output,
radar, ratio, scanning, search, signal, spectrum,







Leaky-Wave Antennas Using Periodically Spaced Small AperturesTitle Text
Getsinger, William J.Author Text
Project No. 2605, AFCRL-335, Scientific Report 10, Contract AF 19(604)-




This report describes the application of Bethe's small-aperture theory and
leaky-wave-antenna theory to the design of narrow-beam antennas radiating
through small apertures periodically spaced along one wall of a rectangular
waveguide.  The first antenna described uses a dielectric-filled rectangular
waveguide with rectangular apertures spaced along one narrow wall radiating
into a parallel-plate region, which flares into a horn.  This antenna was 30
inches long and was designed for a center frequency of 11.0 Gc.  It gave
reasonably good patterns from about 10.4 to 11.8 Gc, scanning from about 55
degrees to 25 degrees, measured from the waveguide axis.  The beamwidth
was between 4.75 degrees and 6.5 degrees in this frequency range.  The
other antenna described is a single rectangular waveguide designed to be part
of an array of waveguides laid side by side radiating through crossed slots in
their broad walls.  This antenna radiated an elliptically polarized wave, but the
design analysis is applicable to linear polarization as well.  The antenna was
20 inches long.  It scanned a five-degree beam through about 22 degrees,
with an ellipticity less than 6 dB, over a 25 percent frequency band centered
at about 9.0 Gc.  (Author's abstract, technical report, English language, file










Proc. IEE, Monogram 434E; March 1961.Source Text
Keyword Text
Discusses the concept of surface impedance as applied to the theory of radio-
wave propagation over a real, i.e., inhomogeneous and irregular, earth; some
of the conclusions may also be of value in the theory of waveguides, cavity
resonators and certain types of aerial.  The advantages and limitations of the
surface-impedance concept are shown in connection with a very general
integral equation for the field strength.  The approximations and physical
phenomena underlying the surface-impedance concept are first discussed in
the simplest case of a homogeneous and flat earth.  The analysis is then
extended to a horizontally stratified earth; it is then possible to characterize
the earth by certain effective parameters depending on frequency and the
geometric structure of the soil.  The same is also true in the cases of a
spherical or not too excessively irregular earth.  The discussion is then
generalized to the case of an arbitrarily inhomogeneous earth.  The
height/gain function and the shape of the ellipse of polarization are discussed.
 Approximate boundary conditions for the Hertzian vector and Hertzian scalar
function are related to the concept of surface impedance.  Practical
conclusions are drawn with regard to the existence and measurement of the
effective earth constants and to some aspects of geological prospecting by
radio methods.  (Science or engineering abstract, formal literature, English






Sidelobe Reduction by Nonuniform Element SpacingTitle Text
Harrington, R. F.Author Text
IRE Trans., vol. AP-9, no. 2, pp. 187-191; March 1961.Source Text
Keyword Text
A perturbational procedure for reducing the sidelobe level of discrete linear
arrays with uniform amplitude excitation by using nonuniform element spacing
is presented.  The calculation of the required element spacings is quite
simple.  The method can reduce the sidelobe level to above 2/N times the
field intensity of the main lobe, where N is the total number of elements,
without increasing the beamwidth of the main lobe.  Several examples are
given.  (Science or engineering abstract, formal literature, English






Folded Dipoles and LoopsTitle Text
Harrison, C. W., and King, R. W. P.Author Text
Trans. IRE, vol. AP-9, no. 2; March 1961.Source Text
Keyword Text
In Section I the theory of linear arrays consisting of two or more closely
spaced elements that are interconnected by lumped reactances is reviewed.
Specific application is made to two-element end-loaded folded dipoles and
monopoles constructed of conductors with different diameters, to series tuned
three-wire folded dipoles and monopoles, and to a three-wire-line reactor and
impedance transformer.  In Section II the circular folded dipole or Halo
antenna is treated.  (Author's abstract, formal literature, English






On the Measurement of the Angle of Arrival of Solar Radiations at Meter
Wavelengths.  I: A Method for Locating Apparent Radiation Sources in
the Solar Corona
Title Text
Hartz, T. R., and Hutchinson, R. L.Author Text
Defense Research Telecommunications Establishment, Canada, Report No.
1057, ASTIA Nos. AD-256 749, AD-266 466; March 1961.
Source Text
Keyword Text
Solar radio emissions at meter wavelengths are thought to originate in a
relatively small region at some height above the sun's photosphere.  The
direction of arrival of such radiations may be measured at the earth by means
of a two-element interferometer.  This report outlines a method of determining
the apparent location of a radio source in the corona, and discusses the
inherent limitations of this technique.  (Author's abstract, technical report
including miscellaneous government published material, English






The Ephi System for VLF Direction FindingTitle Text
Hefley, G., Lindfield, R. F., and Davis, T. L.Author Text
J. Res. Nat. Bur. Stand., vol. 65C, no. 1; January-March 1961.Source Text
Keyword Text
A new system of VLF direction finding has been developed and tested by the
National Bureau of Standards, Boulder, Colorado.  The system has been
named "Ephi" (E-φ) because the bearing of the transient signal is determined
from the relative phase (φ) of the vertical electrical field (E) received at spaced
antennas.  The advantage of this scheme compared to conventional crossed-
loop techniques is that it minimizes siting and polarization errors.  A
minimum of three antennas must be used to resolve directional ambiguity,
and the preferred antenna location is at the vertices of an equilateral triangle
with baselines equal to 1/3 to 1/10 wavelength (at 10 kc).  Appropriate phase
detectors, delay lines and coincidence circuits are used to obtain a
directional code in preset sectors.  Within practical instrumentation limits any
number of sectors of variable widths can be operated simultaneously and
each can be rotated in azimuth.  (Author's abstract, formal literature, English







King, R. W. P., and Harrison, C. W., Jr.Author Text
Trans IRE, vol. AP-9, no. 2; March 1961.Source Text
Keyword Text
The effectiveness of an imperfectly-conducting cylindrical shield of small
cross section depends on both the attenuation through the metal wall of the
externally maintained field and the amplitude of the current that is induced in
the cylinder.  When the length of the cylinder, which behaves like a linear
scattering antenna, approaches a resonant value, the currents induced in the
walls and the field inside the tube are relatively large.  Under these conditions,
large currents may be induced in a thin dipole placed coaxially within the
shield.  (Author's abstract, formal literature, English language/USA abstract,






Direction Finder Helps Recover Discoverer CapsuleTitle Text
Lloyd, A. T.Author Text
Electronics, vol. 34, no. 9, pp. 42-45; 3 March 1961.Source Text
Keyword Text
The Retriever airborne direction-finding system described in the paper gives
long-range continuous homing in azimuth on low-intensity am, fm, and cw
signals in the vhf band (no frequencies quoted).  It works by lobe-switching
between two 35º radiation patterns intersecting at 2.5 dB below maximum
gain (12 dB), with side-by-side visual comparison of signals on crt indicator.
The aerial consists of two vertical four-element matched Yagis connected
through a phase-delay cable.  Its best location on the aircraft was determined
by scale-model tests.  The receiver is stated to have very high sensitivity (no
figures given), and the indicator uses pulse-stretchers.  The system was
developed for recovery of re-entry capsules.  A prototype shipboard
installation acquired at over 59 miles, while a prototype C-130 installation
gave air-to-surface acquisition over 200 miles and air-to-air at 400 miles.  The
service C-119 installation at 15,000 ft receives strong signals from a ground
target at 190 miles (i.e., beyond quasi-optical range).  Homing accuracy of
±1º is quoted.  (IRE or IEEE abstract, trade journal, English language/USA






Vertical Incident Doppler IonogramTitle Text
Ogawa, T., Ando, S, and Yoshida, A.Author Text
Proc. I.R.E., vol. 49, no. 3, p. 643, March 1961.Source Text
Keyword Text
The vertical of the ionosphere  was precisely observed by the Doppler shift
method which utilized the standard frequency transmission, and considerable
information about the radio wave  propagation and the ionosphere was
obtained.  However, there are still some disadvantages in this method.  The
first one is that the observational error caused by the relative frequency
difference between the oscillator in the transmitter and the reference
oscillator in the receiver remains.  Secondly, since the reflection is made by
the ionosphere of the large area because of the oblique incidence, it is difficult
to observe the movement . . . (Abstract source unknown, formal literature,






Steerable Antenna Techniques for Airborne Ferret ReconnaissanceTitle Text
Packard, R. F., and Cohn, M.Author Text
Electronic Communications, Inc., Timonium, Maryland, Final Report, Contract
No. AF 19(604)5234, ASTIA No. AD-255 821; 31 March 1961.
Source Text
Keyword Text
A direction finder system is described in which the phase of a signal from a
spiral phase antenna is measured with respect to the phase of the same
signal from a constant phase reference antenna in order to determine bearing.
 Phase is measured with an electronically controlled ferrite phase shifter.
System components which were developed are described.  Radiation pattern
measurements at 700 mc of the antennas separately and as a system are
reported.  This direction finder determines bearings unambiguously.
Simultaneous omnidirectional and directive azimuth antenna patterns are
possible.  Study of a coaxial TE11 mode ferrite rotator for possible
incorporation in a cavity-backed annular slot spiral phase antenna is reported.
 As an alternative of ferrite devices, ferroelectric phase shifters are suggested.
 Large predicted phase shifts were achieved.  Ferroelectric phase shifters offer
potential advantages over ferrite phase shifters in size, weight, speed, and
power requirements.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Phase Variation of Very-Low- Frequency Waves Propagation over Long
Distances
Title Text
Pressey, B. G., Ashwell, G. E., and Hargreaves, J.Author Text
Proc. IEE, vol. 108, Part B, no. 38, pp. 214-226; March 1961.Source Text
Keyword Text
Study of phase variation of 10-20 kc waves over distances up to 600 km, in
interest of their use in navigational aids of phase-comparison type; relative
phase variations over pair of adjacent paths.  (Science or engineering







Long-Wire Antenna for Meteor Burst CommunicationsTitle Text
Reynolds, D. K., and Bartlemay, J. M.Author Text
Electronics, vol. 34, no. 12, pp. 40-42; 24 March 1961.Source Text
Keyword Text
Simple, low cost antenna system suitable for radio communications in 30-100
Mc region, with signals propagating along paths established by reflections
from ionized meteor trails in outer atmosphere; straight wire several
wavelengths long is used because its split-lobe pattern makes it ideally suited
for meteor burst communications.  (Science or engineering abstract, trade






Voltage-Tuned Swept-Frequency ReceiverTitle Text
Riihimaa, J. J.Author Text
Rev. Sci. Instr., vol. 32, no. 3, pp. 289-91, March 1961.Source Text
Keyword Text
A voltage-tuned low frequency solar spectrum analyzer has been developed.
This analyzer tunes over the range 15 to 30 Mc at rates up to 10/sec.  A
description is given of the voltage-controlled tuner device which employs
silicon capacitors.  (Abstract source unknown, formal literature, English






Using Time-Compression Techniques in Digital CorrelationTitle Text
Rosenbloom, MaxAuthor Text
Electronics, pp. 191-3, 10 March 1961.Source Text
Keyword Text
Digital circuits take samples of incoming and reference signals, speed them
up, and compare them in a correlator.  Techniques given here can be used in
many types of signal processing.  (Abstract source unknown, formal






A New Technique for Electronic ScanningTitle Text
Shanks, H. E.Author Text
Trans. IRE, vol. AP-9, no. 2, pp. 162-166; March 1961.Source Text
Keyword Text
The concept of time-modulated aerials has recently been demonstrated as a
means of overcoming many of the limitations currently restricting advances in
the art.  Of special importance is the mathematical possibility of generating a
pattern complex capable of providing simultaneous scan operation.  This
characteristics is realized by periodic time-modulation of the aperture
distribution.  The theory of simultaneous "scanning" using time-modulation
techniques is discussed and it is shown that the required pattern complex is
generated by a progressive-pulse aperture excitation.  The fundamental
equations and relationships concerning the form of pulse excitation and
"scanning" coverage are derived.  In addition, practical methods of physically
generating the proper pulse-excited aperture are described, and the
necessary detection requirements are delineated.  (Science or engineering







An Antenna Array of Longitudinally-Slotted Dielectric-Loaded
Waveguides
Title Text
Sharp, E. D. and Jones, E. M. T.Author Text
Project No. 2605, AFCRL-150, Scientific Report 6, Contract AF 19(604)-3502,




This report describes the design and measured performance of an antenna
made up of an array of dielectric-loaded rectangular waveguides with common
narrow walls.  Longitudinal slots are cut in the center of each broad wall.  The
preferred form of this antenna utilizes a slab of dielectric placed over all the
slots, although it can also operate when dielectric is placed within each
guide.  An approximate theory is discussed and empirical design data are
presented from which an experimental model of this antenna is designed.
Empirical data are also give for cases in which dielectric is placed inside the
waveguides.  The radiated H-field from this antenna is parallel to the antenna
aperture, and the main beam is directed up from the aperture at an angle
equal to the arc cosine of the velocity of light divided by the slotted-waveguide
phase velocity.  An experimental antenna constructed using standard 0.900-
by-0.400-inch waveguide, had an aperture 9 inches wide by 20 inches long.
The antenna was fed from a hog horn which yielded an approximately
sinusoidal H-plane illumination over the 9-inch aperture width.  The slot width
was varied over the 20-inch length to obtain a Taylor aperture distribution
yielding a theoretical radiation pattern with -25.5-dB E-plane sidelobes and
with a 5.4-degree beamwidth.  At the design frequency of 10 kMc, the E-plane
and H-plane beam widths were 5.4 and 8.0 degrees, respectively, and the E-
plane and H-plane first-sidelobe levels were -22.0 dB and -23 dB, respectively.
 Good radiation patterns were obtained from 8 to 11 kMc.  (Authors' abstract,






R.F. Switching Circuits and Hybrid Ring Circuits Used in Radio
Astronomy
Title Text
Smith, F. G.Author Text
Proc. I.E.E., vol. 108B, pp. 201-4, March 1961.Source Text
Keyword Text
The use of r.f. switching and hybrid ring circuits in radio astronomy arises
from the necessity of comparing small r.f. noise powers without introducing
lossy switching elements in the receiver input.  At frequencies where coaxial
techniques are appropriate, r.f. switches commonly use crystal diodes.   This
paper compares the series and stub connections of such switches, showing
that the minimum loss is the same but that the practical details usually favor
the stub connection.  For the half-wave switching function used in
interferometer aerial systems, the stub diode switch is shown to be a special
case of the hybrid ring.  Hybrid rings may be used either as splitter circuits or
as bridges for comparing impedances.  Reference is made to these
applications in radio astronomy.  (Abstract source unknown, formal literature,






Full-Scale Aerial Deployment of Radio Beacon AN/ART-32(XA-1)Title Text
Stutz, S. L.Author Text
Operational Support Engineering Division, Wright Air Development Division,
Wright-Patterson Air Force Base, Ohio, WADD TR 60-903, ASTIA No. AD-
255 257; March 1961.
Source Text
Keyword Text
Radio beacon AN/ART-32(XA-1) was developed to alert and guide search and
rescue parties, both on the ground (sea) and in the air, to the crash location.
The radio beacon, by radio signal, indicates that the crash has occurred and,
by a continuing radio signal, serves as a directional guide that will lead
searchers to rendezvous at the crash site.  The beacon is automatically
catapulted and deployed from the air or from the ground.  Inertial switches
located within the aircraft carrying the beacon react to catapult the beacon
from the aircraft upon impact with the earth or other objects.  Results are
presented of a series of parachute drop tests and one ground launching to
produce automatic deployment for use in case of airplane crash.  Various
aspects of the complete equipment required for the deployment cycle
performed satisfactorily, however, some of the equipment failed due to certain
natural limitations, design deficiencies, and packaging and shipping methods.
 (Author's abstract, technical report including miscellaneous government







The Analysis of Night-Time h'(f) RecordsTitle Text
Titheridge, J.Author Text
J. Atmos.  Terrest. Phys., vol. 20, nos. 2/3, pp. 209-12, March 1961.Source Text
Keyword Text
The real heights of the ionospheric layers are normally determined by
analyzing the ordinary ray trace of sweep-frequency virtual height records.
These h'(f) records only extend down to some limiting frequency fmin, and it is
usually assumed that the virtual height at lower frequencies is constant and
equal to the value h'min at fmin.  This assumption causes the calculated real
heights to be greater than the true values.  The error is largest at night, when
the calculated heights of the F-layer are commonly about 20 km too high at a
plasma frequency (fy) of 2 Mc/s, and 7 km high at 5 Mc/s.  (Author's abstract,






On the Evaluation of the Group Refractive Index in Case of No CollisionsTitle Text
Unz, H.Author Text
 J. Atmos. Terrest. Phys., vol. 20, nos. 2-3, pp. 189-94, March 1961.Source Text
Keyword Text
An alternative method is shown for the evaluation of the group refractive index
µ' in case of no collisions.  An asymptotic form near the reflection point X = 1
is derived.  Both of the expressions are simpler and more suitable for
calculations than the ones given by Shinn and Whale.  (Abstract source






I.  Time versus Intensity in the Localization of Tones. II. Lateralization
versus  Localization
Title Text
Whitworth, Randolph H., Jeffress, Lloyd A., Taylor, Robert W.Author Text
Technical Report from:  Texas Univ At Austin Defense Research Lab.  Report
DRL-A-153, 8 pages; March, 1961.
Source Text
acoustic signals, auditory perception, direction
finding, azimuth, earphones, variations,  intensity,
time, reprints, most project-3, NTISDODXR
Keyword Text
I.  Subjects were asked to match the lateral position of one tone, the signal,
by means of  another, the pointer. The two tones were presented alternately.
The experimenter selected  a combination of Interaural time and intensity
differences for the signal, and the subject  adjusted the Interaural time
difference for the pointer until it seemed to him to be in the  same lateral
position as the signal. Subjects having normal hearing perceived the signal  in
two places, one strongly affected by the difference of level at the two ears, the
other  almost wholly dependent upon the difference of time. II. The accuracy
with which  subjects could assign an azimuth position to a sound coming to
them over earphones was  studied. The subjects did about as well initially as
Stevens and Newman's subjects did  with an external source, and they








Illinois Wildlife, vol. 16, no. 4, p. 12; April 1961.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Progress




Investigations continued on the design of a radio direction finding (RDF)
system for the MF-HF-VHF range.  The full instrumentation for an
experimental MF/HF phase comparison RDF system was decided upon.
Study of an antenna for the UHF phase comparison system was continued.
The wave-antenna RDF system was moved into the field for evaluation.
Experimental investigations of automatic bearing data readout systems using
phase-lock and panoramic techniques were continued.  (Author's abstract,
technical report including miscellaneous government published material,







A Fast Electronically Scanned Radar Receiving SystemTitle Text
Davies, D. E. N.Author Text
J. Brit. IRE, vol. 21, no. 4, pp. 305-321; April 1961.Source Text
Keyword Text
Describes some of the properties of an electronically scanned receiving
system at very high scanning rates.  The basic principles of the system are
applicable to either an electromagnetic or an acoustic receiving aerial system,
but the particular system described relates to a microwave aerial in the 3 cm
band, and is capable of scanning rates up to 1 Mc/s.  The possible
application of these principles to "within-pulse" scanning echo-ranging
systems is also discussed.  (Science or engineering abstract, formal






Observations of Arrival Angles of Meteor Burst Signals at 46.6 Mc/sTitle Text
Freres, C. H.Author Text
U.S. Navy Electronics Laboratory, Research Report 1036, San Diego,
California; 4 April 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Initial Results of a New Technique for Investigating Sferic ActivityTitle Text
Hefley, G., Doherty, R. H., and Linfield, R. F.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 2, pp. 157-166; March-April 1961.Source Text
Keyword Text
A technique for the measurement of sferics on a massive scale has been
developed.  The technique pertains largely to spectral and directional
measurements.  Representative samples of data are presented and
discussed.  The data samples include:  (1) diurnal variations in sferic rates as
a function of the 10.5, 40, and 100 kc/s component amplitudes; (2) sferic
rates as a function of triggering level; (3) directional measurement of sferic
rates; (4) correlation of directional sferic rates with weather reports; (5) sferic
amplitude distributions at 10.5, 40, and 100 kc/s; and (6) comparison of the
distribution of amplitudes of the sferics from two different storm areas.
Recommendations for future measurements are made.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Narrow-Band Atmospherics from Two Local ThunderstormsTitle Text
Horner, F.Author Text
J. Atmos. Terrest. Phys., vol. 21, no. 1, pp. 13-25; April 1961.Source Text
Keyword Text
Atmospherics from two local storms at known distances were recorded on
magnetic tape.  The frequencies of reception were 11 Mc/s for one storm and
both 6 kc/s and 11 Mc/s for the other.  The power bandwidths were in the
range 200-300 c/s.  The duration, peak amplitude, mean field strength and
mean power flux have been deduced from the records, and estimates of the
radiated power were derived.  The waveforms of the atmospherics are partly
explicable in terms of known characteristics of lighting discharges, but there
are many features, particularly at 11 Mc/s, for which an adequate quantitative
explanation is lacking.  The results conflict with some theories of the origin of
high-frequency atmospheric noise which have been advanced in recent years.
(Science or engineering abstract, formal literature, English language/abstract,






Fresnel Region Fields of Circular Aperture AntennasTitle Text
Hu, Ming-KueiAuthor Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 2, pp. 137-147; March-April 1961.Source Text
theory, circular illuminationKeyword Text
A different approach to the Fresnel region field approximation is introduced.
Instead of using the conventional truncated power series expansion
approximation, the Newton's iteration formula for square root is used.  By
using such an approximation for circular apertures with tapered illumination,
the Fresnel region fields can finally be expressed in terms of a new class of
functions.  These functions are related to the Lommel's functions of two
variables, obtained from a simple recurrence relationship.  Field distributions
at various distances have been computed and presented as sets of curves.
General and quantitative properties of the fields are clearly demonstrated by
these curves.  It is also shown that the field of any other nonuniform







Shipboard Comparison of the AN/URD-4 and the DFG-4 VHF-UHF
Direction Finding Equipments
Title Text
Lovely, H., and Travers, D. N.Author Text
Southwest Research Institute, Task Summary Report Number IX, Contract
NObsr-85086; 15 April 1961.
Source Text
Keyword Text
A shipboard comparison of the VHF-UHF AN/URD-4 rotating Adcock antenna
and the Servo Corporation DFG-4 Doppler antenna was conducted in late
March 1961 to determine their relative performance for conditions of
reradiation caused by scattering objects in the environment of the receiving
antenna.  A foremast top location was utilized for both antennas, a condition
which while assuring relatively low error for both equipments made the
objectives of the test difficult to achieve.  Low error was obtained for both
equipments under the circumstances, however, bearings were obtained with
somewhat greater ease with the DFG-4 equipment.  This was probably the
result of integration which is used in the azimuth indicator circuits, thus
making the output display relatively insensitive to the rapid fluctuations of the
received signal as noted with the AN/URD-4.  It is concluded that provided
certain investigations to be conducted at a land site do not reveal new errors
or sensitivity objections the DFG-4 equipment is superior to the AN/URD-4
equipment.  (Author's abstract, technical report including miscellaneous







Pickup Devices for Very-Low-Frequency ReceptionTitle Text
Monser, G. J.Author Text
Electronics, vol. 34, no. 15, pp. 68-69; 14 April 1961.Source Text
Keyword Text
Research into LF pickups has led to Hall device as receiving element, rather
than loop and whip antennas conventionally used; Hall device's sensitivity
changes by only 7 db over frequency range 10 to 10,000 cps; loop and whip
antennas experience 60-db sensitivity change over same range.  (Science or
engineering abstract, trade journal, English language/USA abstract,






General Expression for the Group Refractive Index of the IonosphereTitle Text
Murty, Y. S. N. and Khastgir, S. R.Author Text
J. Atmos. Terrest. Phys., vol. 21, no. 1, pp. 65-9, April 1961.Source Text
Keyword Text
A general expression for the group refractive index of the ionosphere has been
deduced.  Considering the relevant quadrants for the phase-difference
between the normal and the abnormal components of the magnetic vector of
the radio wave, the general expression gives the values of the group refractive
index for the ordinary and the extraordinary modes for different frequencies
and for different electron-densities and electron-collisional frequencies of the
ionospheric medium and also under different conditions of the earth's
magnetic field.  (Abstract source unknown, formal literature, English






The Dispersion of Whistelers Compared with the Geomagnetic  Latitudes
of Their Sources.  <NOTE> Research notes
Title Text
Norinder, Harald, Knudsen, EdgarAuthor Text
Uppsala Univ (Sweden).  Report SN-8-AFCRL-62-284, 2 pages; April, 1961.Source Text
whistlers, lightning, thunderstorms, terrestrial
magnetism,  correlation techniques, geophysics, Sweden
Keyword Text
At a station for whistler research outside Uppsala an  investigation was
carried out during three thunderstorm  seasons (1958-60) with the special aim
of discovering the  relations between lightning discharges and the whistlers
which  followed them.  The recordings were carried out during the  summer
seasons because it was better able then to check by  direction finders both
the regions of thunderstorm activity  and the occurrence of individual lightning
discharges. During  periods of whistler activity it was possible to make
simultaneous recordings of the geographical location of the  actual lightning
discharge, the atmospheric wave-form emitted,  the numbers of partial






An Analogue Computer for Aerial Radiation PatternsTitle Text
Page, H., Phillips, G. J., and Fox, J. A. S.Author Text
Electronic Engng., vol. 33, pp. 206-212; April 1961.Source Text
Keyword Text
An analogue computer was constructed to calculate the horizontal radiation
patterns of aerial arrays comprising a number of radiating elements, mounted
on a central support mast.  The radiation pattern of a single element must be
known, and from this the pattern for a number of identical elements round the
mast may be calculated.  The currents in the elements may have any desired
amplitudes and phases.  The principle used is the addition of a number of
audio-frequency voltages, each component representing the radiation from
one element in a particular direction.  By using a bank of rotary switches, the
appropriate summations are made in turn for bearings at intervals which may
be either 7.5º or 15º, the resultant being indicated on a meter.  The computer
may be adapted to other types of visual display.  (Science or engineering







Graphical Determination of Radio Ray Bending in an Exponential
Atmosphere
Title Text
Pappas, C. F., Vogler, L. E., and Rice, P. L.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 2, p. 175; March-April 1961.Source Text
Keyword Text
This paper presents a simple engineering method for calculating the amount
of bending undergone by a radio ray passing through in exponential model
atmosphere.  For any initial takeoff angle and for values of the surface
refractivity ranging form 200 to 450, the bending angle τ may be determined
as a function of height above the earth's surface, using a few graphs and a few
calculations.  Indications of the accuracy of the method are given at the end
of the paper.  (Author's abstract, formal literature, English language/USA






Position-Location Network StudyTitle Text
Priedigkeit, J. H., and Elpel, E. A.Author Text
Stanford Research Institute, Menlo Park, California, Quarterly Progress




Effort was devoted to the completion and demonstration of the equipments to
automatically encode tuning instructions from a master R-390/URR HF radio
receiver into teletype signals, and to automatically decode the teletype
signals and servo-tune one or more slave R-390/URR HF radio receivers of a
direction-finding network.  The investigation of semiautomatic bearing read-
out, and the preliminary processing of field data were continued.  Tentative
solutions to these two problems were formulated.  (Author's abstract,
technical report including miscellaneous government published material,
English language/USA abstract, document not available, progress report.






Design and Fabrication of Receiver Radio R-902(XE-1)/PRDTitle Text
Riddle, M. M.Author Text
P. R. Mallory and Co., Inc., Indianapolis, Indiana, Final Report, Contract No.
DA 36-039-sc-78351, ASTIA No. AD-264 345; 15 April 1961.
Source Text
Keyword Text
Design work and test results are described on the experimental model of
radio receiver R-902(XE-1)/PRD.  This receiver is a portable, low battery drain
equipment covering the 100 to 400 mc range.  Final performance of the
experimental model of R-902 receiver and its major subassemblies is
discussed.  Problem areas and measures taken to improve the final receiver
design are presented.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Prediction of Coverage for Trans-Horizon HF Radar SystemsTitle Text
Ross, G. F. and Schwartzman, L.Author Text
Trans. I.R.E. on Military Electronics, pp. 164-72, April 1961.Source Text
Keyword Text
Coverage patterns for trans-horizon radar systems can be predicted both
analytically and empirically.  Empirical methods are preferred because of their
rapid application and lack  of need for elaborate computing facilities.  In
addition, the coverage techniques introduced may be used eventually to
determine the slant range, absorption, and effective noise temperature of trans-
horizon radar systems.  Some of the fundamental considerations which
influence the prediction of coverage, such as geographical location, and the
diurnal, seasonal, and anomalous behavior of the ionosphere, are discussed
qualitatively.  In spite of these factors, however, it is shown how HF radar
systems overcome the line-of-sight limitations imposed upon conventional
microwave radar systems and theoretically permit up to four or five times the
range for a single hop.  (Abstract source unknown, formal literature, English






Range Finder with Frequency Modulation in Presence of Noise and
Fluctuations in Reflected Signal
Title Text
Tartakovskii, G. P.Author Text
Radiotekhnika i Elek tronika, vol. 6, no. 4, pp. 536-544; April 1961.  See also




Formulas for systematic errors and fluctuation errors in FM range finder;
dependence of errors on various parameters; recommendations.  (Science or
engineering abstract, formal literature, English and Russian






A Formula for Radio Ray Refraction in an Exponential AtmosphereTitle Text
Thayer, G. D.Author Text
J. Res. Nat. Bur. Stand., vol. 65, no. 2, p. 181; March-April 1961.Source Text
Keyword Text
A formula for the radio ray refraction angle, τ, is derived by integration of the
approximate differential equation for the case where the refractivity, (n-1) X
106, decreases exponentially with height above the surface of a smooth,
spherical earth.  The solution is in terms of the widely tabulated exponential
and error functions, and is accurate to within 4 percent over the useful range
of the variables employed.  (Author's abstract, formal literature, English






A New Method for the Analysis of Ionospheric h'(f) RecordsTitle Text
Titheridge, J. E.Author Text
J. Atmos. Terrest. Phys., vol. 21, no. 1, pp. 1-12, April 1961.Source Text
Keyword Text
A method is given for calculating the real heights of reflection in the
ionosphere, at a number of given frequencies, from the observed virtual
heights at those frequencies.  The complete real height curve is assumed to
consist of a single smooth curve through the calculated points.  This gives
more accurate results than the lamination methods generally used, in which
the real height curve is approximated to by a number of linear segments.  So
for routine calculations, the  present method requires less than  half as many
points as the lamination methods.  (Abstract source unknown, formal






A Method of Goniometer Scanning the Coaxial Spaced Loop Direction
Finder for Vertical Polarization
Title Text
Travers, D. N., Lovely, H., and Sherrill, W.Author Text
Southwest Research Institute, Task Summary Report Number VIII, Contract
NObsr-85086; 1 April 1961.
Source Text
Keyword Text
The three-loop antenna for high frequency shipboard direction finding
developed by this laboratory under Contract NObsr-64585 has demonstrated
the advantages of a multiloop antenna in the presence of reradiation.  The
design of the three loop antenna encompassed a spinning coaxial spaced
loop.  Major engineering problems associated with a spinning antenna of this
type are the rotary coupling transformer, remote power requirements, and
realization of sufficient sensitivity.  While these problems were successfully
solved in the design of a three-loop antenna, for use with an AN/SRD-7
direction finder receiver, it would be advantageous in the future to be able to
avoid them by means of a nonrotating array of loop antennas.  It is the
purpose of this report to present the results of a series of experiments
conducted to demonstrate the feasibility of using a fixed array of loop
antennas, operating in the coaxial spaced loop mode, in conjunction with a
conventional sine-cosine goniometer taken from DAQ high frequency receiving
equipment.  At the concept of this investigation, it was decided to perform the
experiments within a narrow range of frequencies between 9.0 and 12.0 mc.
This limitation was imposed in order to avoid construction tolerance problems
at the lower frequencies, and circuit resonances at the higher frequencies.  In
particular an inherent resonance in the DAQ goniometer near 18 mc is a
limiting factor.  Another factor was the design of the cross-over network and
transmission lines which produced a second resonance defining an upper
frequency limit.  These frequency limitations were considered of secondary
importance as the validity of the theory to be demonstrated by the experiment
was entirely independent of frequency.  As the investigation progressed, the
ease with which results were obtained suggested that the frequency range of
the experiment be extended to cover 3.0 to 29.0 mc.  The initial frequency
limitations were in part circumvented by engineering changes to the original
design.  (Author's abstract, technical report including miscellaneous







Effect of Antenna Radiation Angles upon HF Radio Signals Propagated
over Long Distances
Title Text
Utlaut, W. F.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 2, p. 167; March-April 1961.Source Text
Keyword Text
Observations of a HF continuous wave radio signal which after propagating
over east-west paths 6800 and 8400 kilometers in length were received or
antennas having different vertical-plane radiating angles indicate that very low
radiation-angle antennas may be advantageous for use in long-distance
communication systems.  Much of the time, hourly median signal levels
received on antennas with radiation angles less than 2 degrees exceeded
those received at angles of 15 degrees by 10 decibels while signals received
at angles between 2 and 5 degrees were 5 decibels greater than those
received at 15 degrees.  No significant change in the fade rate of the signal
received at various radiation angles was found.  A limited amount of data
obtained during ionospheric storms suggests that the radio signal received on
a low radiation-angle antenna is deteriorated by storm effects for a shorter
time, and to a lesser degree, than is the signal received by a high radiation-
angle antenna.  (Author's abstract, formal literature, English language/USA






Radio-Wave Propagation in the Earth's CrustTitle Text
Wheeler, H. A.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 2, p. 189; March-April 1961.Source Text
Keyword Text
There is a reasonable basis for postulating the existence of a useful
waveguide deep in the earth's crust, of the order of 2 to 20 km below the
surface.  Its dielectric is basement rock of very low conductivity.  Its upper
boundary is formed by the conductive layers near the surface.  Its lower
boundary is formed by a high-temperature conductive layer far below the
surface, termed the "thermal ionosphere" by analogy to the well-known
"radiation ionosphere" far above the surface.  The electrical conductivity of the
basement rock has not been explored.  An example based on reasonable
estimates indicates that transmission at 1.5 kc/s might be possible for a
distance of the order of 1500 km.  This waveguide is located under land and
sea over the entire surface of the earth.  It may be useful for radio
transmission from the shore to a submarine on the floor of the ocean.  The
sending antenna might be a long conductor in a drill hole deep in the
basement rock; the receiving antenna might be a vertical loop in the water.
(Author's abstract, formal literature, English language/USA abstract,






Ionospheric Electron Content and its Variations Deduced from Satellite
Observations
Title Text
Yeh, K. C. and Swenson, G. W. Jr.Author Text
J.  Geophys. Res., vol. 66, no. 4, pp. 1061-7, April 1961.Source Text
Keyword Text
A procedure is given for correcting the effect of refraction and the high-
frequency approximation when Faraday rotation measurement is available on
two frequencies.  This method is used to analyze the records obtained on the
ground of radio transmissions from satellite 1958δi (Sputnik III).  The result
reveals strong diurnal as well as anomalous seasonal variations.  The
depression in electron content during magnetic storms is identified, and the
preliminary observational result is not inconsistent with the drift theory.







Wide Aperture Direction Finding at  VHF/UHFTitle Text
AnonymousAuthor Text
John M. Beukers Laboratories, Inc., Stony Brook, New York, Tutorial paper
for Federal Aviation Agency, May 1961.
Source Text
Keyword Text







Radio Location TechniquesTitle Text
AnonymousAuthor Text
First Progress Report, Phase II, Contract AF 30(602)-2214, Task No. 45219,




The progress made toward the design and construction  of a prototype
direction-finding  system for the VLF range during the last quarter is
discussed.   Most of the discussion deals with the check-out of components
and refinements made to equipment which had previously been installed.







Service Test of Homing Loop Antenna AT-784()/PRCTitle Text
AnonymousAuthor Text
Army Arctic Test Board, Fort Greely, Alaska, Project No. ATB 1-191, ASTIA
No. AD-258 636L; 25 May 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Electronic Subsystem for SR-178 Global Surveillance SystemTitle Text
AnonymousAuthor Text
Loral Electronics Corporation, New York, Final Report, Phase 2; 31 March
1961, Report No. 246(2701-051), Project NR 7990, ASTIA No. AD-323 442L.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






SR-178 Global-Surveillance System.  A Study of a Ferret FacilityTitle Text
AnonymousAuthor Text
ITT Federal Laboratories, Nutley, New Jersey, Final Report, Phase 2, 31 May
1961, Project 7990, Report No. 78787.68, ASTIA No. AD-323 335L.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Location TechniquesTitle Text
Baechle, J. R., Hardman, W. E., and Murphy, E. R.Author Text
Ohio State University Research Foundation, Antenna Laboratory, Progress




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Directional Observations on Delayed Signals on an Ionospheric Forward-
Scatter Circuit
Title Text
Bain, W. C.Author Text
Proc. IEE, Paper 3509E, vol. 108B, pp. 253-256; May 1961.Source Text
Keyword Text
A study has been made of delayed signals reaching Slough from a transmitter
at Gibraltar on 37 Mc/s in the winter of 1956-57.  The mean bearing of the first
signal to arrive after that due to ionospheric forward-scatter was found to vary
between 250º and 290º during the day; the spread of energy in bearing is also
considered.  It is shown that the radiation from the transmitter aerial must be
stronger to the west than to the south.  Results for the second delayed signal
are also given.  Round-the-world echoes were occasionally observed, but
these did not arrive from the direction of the great circle containing Gibraltar
and Slough.  (Science or engineering abstract, formal literature, English






Studies of Ionospheric Forward Scattering Using Measurements of
Energy Distribution in Azimuth
Title Text
Bain, W. C.Author Text
Proc. IEE, Paper 3508E, vol. 108B, pp. 241-252; May 1961.Source Text
Keyword Text
Measurements of phase and amplitude have been carried out on signals on
37 Mc/s received from a transmitter at Gibraltar.  The receiving sites were at
Slough and Castlemartin, which are each about 1740 km from Gibraltar, and
were equipped with pairs of aerials whose spacing could be varied from λ to
10 λ.  The results were not consistent with the idea that the forward-scattered
signal was due to the combination of many randomly-phased radio waves.
Frequently one signal appeared to be dominant, as might be expected if
reflections from meteor trails formed an important part of the resultant signal.
The calculation of an azimuth power distribution on the basis of phase
measurements with different aerial spacings then becomes of uncertain
validity.  Some results obtained in this way are presented, but reliance is
placed mainly on work with a small, fixed aerial spacing.  This shows a
marked diurnal variation of mean bearing; at Slough for most of the year it is
on average 7ºW of the Gibraltar bearing by night but 0ºW by day.  A
comparison with observations at Castlemartin in Wales suggests that the
scattering process is due almost entirely to meteor reflections by night but
that during the day there is also present a component due to turbulent
scattering which contributes rather more than half the total energy.  (Science
or engineering abstract, formal literature, English language/abstract,







Baron, A., and Blank, S.Author Text
Airborne Instrument Laboratory, Inc., Mineola, New York, Progress Report,
ASTIA No. AD-324 005; May 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Spiral-Doublet Scanning ArrayTitle Text
Donnellan, J. R.Author Text
IRE Trans., vol. AP-9, no. 3, pp. 276-279; May 1961.Source Text
Keyword Text
An array of eight doublets, each doublet consisting of a pair of equally-excited
two-wire spirals in the same plane and wound in opposite senses, was used
to scan a beam of horizontal polarization over a ±40º range simply by
rotations of the spiral doublets.  The combination of a microstrip ring network
and twin lead provided a balanced feed for each spiral in the array.  Sidelobe
levels were those predicted (25 dB for the broadside pattern and -at the test
frequency of 1430 Mc/s - were, in general, below 19 dB over the 80º scan.  A
novel microstrip feed harness provided isolation, between the doublets and
served to absorb most circulating currents.  This printed circuit feedboard
consisted of judiciously-grouped microstrip ring networks and provided the
desired feeding coefficients to within ±0.1 dB.  An application of the array for
tracking purposes is also described.  (Science or engineering abstract, formal







The Influence of Sudden Ionospheric Disturbances on Backscatter
Sounding
Title Text
Egan, R. D., and Peterson, A. M.Author Text
6th AGARD Ionospheric Research Committee Meeting on Disturbances of
Solar Origin on Communications; 15-18 May 1961, Naples, Italy.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, language






Backscatter Observations of Sporadic ETitle Text
Egan, R. D., and Peterson, A. M.Author Text
Stanford University, Radio Science Laboratory, National Science Foundation
Report No. 2, Grant Y 22-10/309; 30 May 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Scattering of Radio Waves by an Ionized Gas in Thermal Equilibrium in
the Presence of a uniform Magnetic Field
Title Text
Fejer, J. A.Author Text
Canad. J. Phys., vol. 39, no. 5, pp. 716-740; May 1961.Source Text
Keyword Text
In an earlier paper a theory was developed for the scattering of radio waves by
the electron density fluctuations that exist in an ionized gas in thermal
equilibrium.  The theory treated only the extreme cases where the
"characteristic scale" of the scattering irregularities is either very much larger
or very much smaller than the Debye length.  The presence of only one type
of singly charged ion was considered and the ion and electron temperatures
were assumed legal.  The effects of an external magnetic field were not taken
into account.  These earlier limitations are removed in the present paper and
the effects of an external magnetic field are taken into account.  It is shown
that the total power is independent of the magnetic field and an expression for
the frequency spectrum of scattered power in the presence of a uniform
magnetic field is obtained.  Useful approximations to this expression are
derived for various limiting cases of interest.  It is concluded that the magnetic
field need not be taken into account in the interpretation of past observations
by Bowles and by Pineo, Kraft, and Briscoe.  In future experiments, however,
particularly at great heights, the effect of the magnetic field could be
considerable.  (Science or engineering abstract, formal literature, English






Ridge Waveguide Directional CouplersTitle Text
Getsinger, W. J.Author Text
Project No. 2605, AFCRL-393, Scientific Report 7, Contract AF 19(604)-3502,




An approximate determination of the dominant-mode fields in ridge
waveguides at all frequencies has been made.  Evaluations of the fields along
the walls of a commercially standard single-ridge guide having a usable
frequency range from 3.75 to 15.0 Gc, and a commercially standard double-
ridge guide having a usable frequency range from 4.7 to 11.0 Gc were carried
out, and graphs drawn so that the results could be applied in practical
situations.  Using Beth's small-aperture theory, design formulas were
developed for simple cross-guide directional couplers in both single- and
double-ridge guide.  These formulas and the field-graphs mentioned above
were used to design and construct two cross-guide couplers.  For the single-
ridge cross-guide coupler the coupling varied from about 42.5 dB at 3.75 Gc
to about 38 dB at 14 Gc, and was within about one dB of the predicted
coupling over most of the band.  A sudden change in coupling, not predicted
by the theory, began at about 14.5 Gc and reduced the value of coupling to
about 27.5 dB at 15.0 Gc.  The smallest value of directivity was about 8.5 dB
and the largest about 12 dB.  The directivity behaved approximately as
predicted.  For the double-ridge cross-guide coupler the coupling varied
between about 48 and 51 dB over the band from 4.7 to 11.0 Gc, substantially
as predicted.  The directivity was about 30 dB at 8.0 Gc, and over 20 dB
across the frequency band except at the low-frequency end, where it
measured 14 dB.  The theory indicated a directivity greater than 20 dB over
the band.  Design formulas were developed for multi-hole, broad-wall coupled
ridge-waveguide directional couplers.  The coupling for the single-ridge broad-
wall coupler ranged between about 22 and 29 dB over the 3.75 to 15.0 Gc
band.  The coupling of the low points near the ends of the frequency band
were about equal, as was predicted.  The directivity was designed to be
greater than 40 dB, but was measured to be 16 dB at the lower-frequency end
of the band and over 20 dB elsewhere.  The coupling for the  double-ridge
broad-wall coupler was between 26 and 33 dB over the 4.7 to 11.0 Gc range.
Coupling at the ends of the band differed by about 1.5 dB, but the coupler
could have been modified to eliminate this difference.  The directivity of this
coupler was designed to be greater than 40 dB over the frequency range, and
measured to be 15 dB at the lower end of the band, rising to about 27 dB at
Abstract Text
the center of the band.  It is believed that the directivity of the broad-wall
couplers could be improved by great care in construction, or by using more
apertures for the same coupling.  (Author's abstract, technical report, English





Theory of Single-Ring Circular Antenna ArrayTitle Text
Hickman, C. E., Neff, H. P., and Tillman, J. D.Author Text




Rigorous analysis of circular antenna array, which satisfies actual boundary
conditions on all of elements; exact determination of radiation pattern after
which some customary approximations are introduced; results of pattern
analysis lead to simple synthesis method, which will approximate desired
pattern with good accuracy.  (Science or engineering abstract, formal







Radio Direction Finder Set AN/BRD-4Title Text
Rock, P.Author Text
Servo Corporation of America, Long Island, New York, Interim Development
Report, Contract NObsr-81281, Report No. SCA-16400-R4, ASTIA No. AD-
329 811L; 5 May 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finder Analog Investigation of the Application of Single
Channel Component Resolution to Shipboard Direction Finding
Title Text
Sherrill, W. M., Lovely, H. M., and Travers, D. N.Author Text




The general component resolution properties of the simple loop antenna in a
multicomponent field are established by theoretical argument and
experimental results.  The results of an initial evaluation of the application of
component resolution techniques to shipboard direction finding are reported.
The evaluation was carried out by means of the Direction Finder Analog.  A
symmetrical placement of spinning loop antennas with respect to the
reradiating structure is found to be the optimum configuration for component
resolution.  As a result of this investigation a field test of the component
resolution technique has been started.  The present development of the non-
rotating eight loop antenna for use with the twin channel receiver is reported.
Initial discussion of the characteristics of multi-channel direction finders is
presented especially with respect to the fast response time obtainable.  The
results of an initial investigation of the response of a narrow band IF amplifier
to a short duration carrier wave transmission are presented.  (Author's
abstract, technical report including miscellaneous government published







Parasitic Excitation of Circular Antenna ArraysTitle Text
Simpson, T. L., and Tillman, J. D.Author Text
IRE Trans., vol. AP-9, no. 3, pp. 263-267; May 1961.Source Text
Keyword Text
A method of calculating the radiation pattern of a circular aerial array of
parallel monopoles or dipoles using symmetrical components is presented.
The results obtained when only one element of the array is excited are not
particularly good.  However, if an additional element is added at the center of
the array a fairly good directional pattern results.  The sidelobe level is
dependent upon the tuning of this central element, and a graphical analysis is
given which optimizes this tuning.  Calculated and measured patterns are
shown and compared.  Sidelobe levels of 15 dB and a beamwidth of 78º are
typical.  The principal advantage of this aerial lies in the fact that the pointing
of the beam can be changed by simply changing the element that is excited.
(Science or engineering abstract, formal literature, English language/USA










Granger Associates, Palo Alto, California, Final Report, AFCRL 319, Contract
No. AF 19(604)5509, ASTIA No. AD-256 752; 1 May 1961.
Source Text
Keyword Text
A new method for reducing the bearing errors associated with present day
VHF-UHF airborne direction finding systems was studied.  The method is
essentially that of incorporating an ideal detector into the receiver section of a
D/F system.  Initially the problem was treated as one in communication
theory by considering the pattern distortions as additive random noise.
Alternate approaches investigated included use of the information contained in
recorded D/F patterns to optimize the detector.  A formal solution employing
this approach was obtained but to obtain numerical answers would have
involved computer programming difficulties beyond the scope of this study.
Analysis of available D/F patterns showed that operating on a single harmonic
of a D/F pattern instead of the entire pattern resulted in increased bearing
accuracy.  The instrumentation necessary to determine bearing from a single
harmonic is relatively simple.  A number of the techniques investigated may
provide bearing error reduction.  The single harmonic technique shows that
greatest promise.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






An optical interferometer for direction measurement.  Optical
interferometer for direction  measurements
Title Text
Thiel, R. A.Author Text
8 May 1961, 21 pages,  Refs, Report FRR-AN-050, 1961.Source Text
interferometer, radio direction finder, direction,








Interim Development Report for a Study Technique to Produce a High
Frequency Land Based Direction Finder Utilizing Traveling Wave
Beverage Antennas in the Air-Earth Interface
Title Text
Travers, D. N.Author Text
Southwest Research Institute, Interim Report No. 1, Contract No. NObsr-
85364; 15 May 1961.
Source Text
Keyword Text
This initial report briefly summarizes in chronological sequence the important
prior technical events which led to this project.  Important literature pertinent
to the Beverage antenna or the wave tilt phenomena in the high frequency
range is referenced.  Site survey and construction work on the large sector
Beverage array (as proposed in Southwest Research Institute's proposal 6-
1442 of 7 November 1960) has been initiated.  This array will be constructed
in two stages; the initial stage being a 90 degree sector using 300 meter long
antennas separated two degrees in azimuth and radiating outward from an
inner circle radius of 100 meters.  The antenna will be directed toward the
northeast quadrant.  At a later date it is planned to extend the antennas to a
length of 400 meters.  A second Beverage array covering a full 360 degree of
azimuth is also under construction.  It will utilize 36 antennas, 120 meters
long spaced 10 degrees apart, and radiating outward from an inner circle
radius of 80 feet.  It is intended that the smaller array will be used for specific
tests with a phase and gain matched twin channel receiver so as to make
possible experiments which will lead to a continuous resolution method.  It is
expected that the first pattern measurements with a field strength meter will
be conducted before 1 June 1961 using antennas in the 360 degree array.
(Author's abstract, technical report including miscellaneous government







Accuracy of Direction Finding SystemsTitle Text
Ulbricht, G.Author Text
Z. fuer Flugwissenschaften, vol. 9, no. 4-5, pp. 140-142; April-May 1961.Source Text
Keyword Text
Report on investigation made in Institute of Aeronautical Electronics, of
Deutsche Versuchsanstalt fuer Luftfahrt (DVL), Germany, which were aimed
at generally applicable representation of radial error for navigation systems.
(Science or engineering abstract, trade journal, German language/abstract,






Two-Element Aerial ArrayTitle Text
Welsby, V. G.Author Text
Electronic Technology, vol. 38, no. 5, pp. 160-163; May 1961.Source Text
Keyword Text
Two-element multiplicative antenna system is described which uses signal
waveforms composed of number of sinusoidal components; although
signal/noise performance is not as good as multi-element additive antenna
array having equivalent directional patterns principle may be used to produce
simplified form of electron scanning system.  (Science or engineering









Bendix Corporation, Detroit, Michigan, Final Report, Contract No. AF
33(616)6872, Project 4078, ASTIA No. AD-323 841; 16 June 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Studies of the E-Layer of the Ionosphere.  II.  Electromagnetic
Perturbations and Other Anomalies
Title Text
Appleton, E., and Lyon, A. J.Author Text
J. Atmos. Terrest. Phys., vol. 21, no. 2-3, pp. 73-99; June 1961.Source Text
Keyword Text
Pt. I of this paper was devoted to the derivation of various quantitative relations
by which the experimentally observed behavior of the E-layer could be
explained in terms of current theories of ionized layer formation and variation.
It was there shown that two valuable criteria in this connection are (a) the
nature of the diurnal asymmetry of Nm(E) when corresponding forenoon and
afternoon values are compared and (b) the dependence of the mean level of
Nm(E), the layer maximum electron density, on cos χ, where χ is the solar
zenith distance.  Departures from the predictions of simple theory were
identified by comparing E-layer characteristics observable at different times at
a given station, and at the same time at different stations.  For example,
studies of diurnal asymmetry in f0E and h'E indicate departures from
theoretical predictions; and, moreover, disclose opposite trends in high and
low latitudes which are identified as geomagnetic perturbations arising from
the motor effect of the Sq system of currents flowing in the E-layer.  The
same geomagnetic distortion is identified as one main reason why f0E is not a
unique function of cos χ under comparable conditions.  For examples at a
solstice noon, the maximum value of f0E does not occur at the subsolar point,
but on the equatorial side of it.  This and other phenomena suggest that, quite
generally, the motor effect of the Sq current is to raise f0E in low latitudes,
and reduce it in high latitudes, with reference to its basic value produced by
solar radiation.  Simple theory suggests that, in the E-layer, Nm should be,
substantially, proportional to (cos χ)1/2 at all times when Nm is not changing
too rapidly, as is the case over the greater part of the hours of daylight.
Experimental evidence, however, shows that for the diurnal variation at
constant latitude, and also for a latitude variation at constant time (such as
noon) Nm varies approximately at (cos χ)2/3.  This and other anomalies, such
as the considerable variation of f0E at constant χ, and the anomalous
asymmetry observed at low cos χ, are also discussed.  (Science or
engineering abstract, formal literature, English language/abstract, document






Phase Difference Observations at Spaced Aerials and Their Application
to Direction Finding
Title Text
Bain, W. C.Author Text




ABSTRACT NO. 1:  The measurement of phase differences at two aerial
pairs, each spaced by three to four wavelengths, was used to give mean
bearings over periods of three to five minutes on certain transmitters with
frequencies near 6 Mc/s.  The results showed that site errors had probably
been reduced by this system to less than 0.5º, and possibly to 0.2º, which is
a value derived on theoretical grounds.  The variance of the mean bearings
due to lateral deviation was found to be slightly greater than anticipated.
However, the results were such as to indicate that the performance of a wide-
aperture direction finder should not fall seriously below that which would be
expected of it theoretically on the basis of existing knowledge.  ABSTRACT
NO. 2:  In the winter of 1954-55, a number of observations were carried out at
the Radio Research Station in which phase differences were measured
between the signals picked up at aerials spaced by several wave-lengths.
Recently, it was noted that these results were relevant to the problem of
determining the accuracy obtainable from a wide-aperture direction finder, an
instrument capable  of improved performance in conditions of multimode
propagation (Bain, 1956).  It therefore seemed desirable to present this
account of the work and its implications here.  The four aerials used were
short unipoles; they were placed on the circumference of a circle of diameter
180 m so that one pair of aerials was aligned in the north-south direction and
another in the east-west direction.  Inside a hut at the center of the circle,
each of these pairs of aerials was connected to phase-measuring equipment
of the type described by Ross, Bramley, and Ashwell (1951).  When the
receivers were tuned to the desired station, the overall phase balance of the
system was checked, and the phase differences between the signals picked
up on the north-south and east-west pairs were recorded photographically at
three-second intervals for a period not exceeding five minutes, thus giving
about 70 values for each.  Ionospheric conditions were characteristic of the
time in question and were never greatly disturbed.  Observations were
confined to the hours of daylight.  It is important to note that such a system is
not directly suitable for use as an operational direction finder.  Not only does
it have bearing ambiguities, but the bearing calculated from the phase
differences is not in general correct when two rays are incident on it from the
Abstract Text
same azimuth.  (Abstract No. 1: Science or engineering abstract, Abstract
No. 2:  taken from the author's introduction, formal literature, English





Phase Difference Observations at Spaced Aerials and Their Application
to Direction Finding
Title Text
Bain, W. C.Author Text
Journal of Research of the National Bureau of Standards--D.  Radio
Propagation, vol. 65D, no.  3, pp. 229-232, May-June 1961.
Source Text
HF/DF, interferometerKeyword Text
The measurement of phase differences at two aerial pairs, each spaced by
three to four wavelengths, was used to give mean bearings over periods of
three to five minutes on certain transmitters with frequencies near 6 Mc/s.
The results showed that site errors had probably been reduced by this
system to less than 0.5 deg, and possibly to 0.2 deg, which is a value derived
on theoretical grounds.  The variance of the mean bearings due to lateral
deviation was found to be slightly greater than anticipated.  However, the
results were such as to indicate that the performance of a wide-aperture
direction finder should not fall seriously below that which would be expected
of it theoretically on the basis of existing knowledge.  (Author's abstract,






Brooke Variance Classification System for DF BearingsTitle Text
Beale, E. M.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, p. 255; May-June 1961.Source Text
Keyword Text
This paper describes the advantages of having an objective classification
system for D/F bearings.  The Brooke system is described in some detail,
and the problems involved in setting up a system on these lines are
considered.  For many years we used a simple ABCD classification system
for HF D/F bearings taken with U-Adcock direction finders.  This was not
entirely satisfactory for various reasons.  The fundamental difficulty was that,
although in theory the classification depended in a well-defined way on the
consistency of the observed bearings, in practice it was largely subjective.
The Brooke Variance Classification System is based on the Ross-Barfield
system developed during the Second World War and described by Ross
(1947).  The present paper is an attempt to describe the system from the
point of view of a group that might be considering the introduction of such a
system.  Section 2 of this paper reviews the reasons for having a bearing
classification system.  The sources of error in D/F bearings are described
briefly in Section 3.  The history of the Brooke system is reviewed in Section
4.  Section 5 is devoted to a discussion of the problems involved in
introducing similar system into another network.  The solutions found for the
Brooke system are indicated.  Section 6 describes the statistical analysis
required to estimate variance components from check bearing data.  (Author's







Estimation of Variances of Position Lines from Fixes with Unknown
Target Positions
Title Text
Beale, E. M. L.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, p. 263; May-June 1961.Source Text
Keyword Text
Formulas are derived for the estimation of the variances of position lines from
fixes with unknown target positions.  Two approaches are considered, (1) that
presented by Daniels (1951), and (2) an analysis of the squares of the errors
in the position lines assuming the target is at the least squares estimate for
its position.  An important problem in position fixing is to estimate the
accuracy of one's position lines.  This can be done by assigning a variance to
each line, see for example Daniels (1951) and Beale (1961).  These variances
are usually estimated form fixes on targets whose true positions are known to
the analyst.  There are two major difficulties about estimating variances from
fixes where the true position is unknown:  (1) The estimates depend critically
on the assumption that errors is different position lines are independent; and
(2) The statistical problem is difficult, and any valid method seems to involve a
substantial computing effort.  In spite of these difficulties, the problem
deserves attention, because it is sometimes impossible to set up a
satisfactory program of check fixes on known targets.  Two approaches are
considered in this paper.  One follows Daniels (1951), the other is based on
an analysis of the squares of the errors in the position lines assuming that the
target is at the least squares estimate for its position.  Section 2 of this paper
presents the basic assumptions common to both these approaches.  The
next 3 sections are concerned with Professor Daniels' approach to the
problem.  The approach is presented in general terms in section 3.  Specific
formulas for the important special case of 4 lines per fix are developed in
section4; and the application of these formulas is considered in section 5.
The formulas for the alternative approach are developed in section 6, and their
application is considered in section 7.  Finally, in section 8 some suggestions
are made for an artificial sampling experiment to try out both these
approaches.  The basic assumptions made in this work are:  (1) The earth is
flat near the true position; (2) the position lines are straight lines; (3) an error
of observation displaces the line parallel to itself; (4) the errors have zero
means and are statistically independent; and (5) the errors are normally
distributed, and have rough estimates of their variances.  (Author's abstract,







Estimation of Variances of Position Lines from Fixes with Unknown
Target Positions
Title Text
Beale, E. M. L.Author Text
Journal of Research of the National Bureau of Standards--D. Radio
Propagation, vol. 65D, no. 3, pp. 263-273, May-June  1961.
Source Text
location, HF/DF, check target, fixKeyword Text
Formulas are derived for the estimation of the variances of position lines from
fixes with unknown target positions.  Two approaches are considered, (1) that
presented by Daniels (1951), and (2) an analysis of the squares of the errors
in the position lines assuming the target is at the least squares estimate for






Brooke Variance Classification System for DF BearingsTitle Text
Beale, E. M. L.Author Text
Journal of Research of the National Bureau of Standards--D. Radio
Propagation, vol. 65D, no. 3, pp. 255-261, May-June 1961.
Source Text
location, HF/DF, fix, bearing qualityKeyword Text
This paper describes the advantages of having an objective classification
system for DF bearings.  The Brooke system is described in some detail, and
the problems involved in setting up a system on these lines are considered.






Diversity Effects in Long Distances High Frequency Radio Pulse
Propagation
Title Text
Bowhill, S. A.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, p. 213; May-June 1961.Source Text
Keyword Text
Spaced antenna measurements are described, made on a 8,600-km path
between Colombo, Ceylon, and Great Baddow, England, using pulsed radio
signals.  Simple interpretations in terms of E and F region multiple reflections
give good agreement with observed delays for the various echoes.  The
correlation between echo amplitudes at spaced antennas was found to be
much greater for a pulsed signal than for a CW signal, indicating that most of
the diversity in long-distance CW transmission arises through phase
incoherence between the various orders of reflection.  A study of the
ionospheric irregularities responsible for the fading of long distance radio
signals can best be accomplished by oblique incidence pulse measurements.
 Previous workers (Wilkins and Kift, 1957:  Silberstein, 1958) have shown that
very complex modes of propagation may be present on long-distance paths.
Detailed theoretical study of these modes has been lacking until recently,
when Kift (1960) gave a very detailed method for studying the entire
propagation path.  This paper describes the basic phenomena involved, and
gives some experimental results obtained on 16.16 Mc/s frequency, using
transmissions from Colombo, Ceylon, receiver at Great Baddow, England.
(Author's abstract, formal literature, English language/USA abstract,






Statistics of a Radio Wave Diffracted by a Radom IonosphereTitle Text
Bowhill, S. A.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, p. 275; May-June 1961.Source Text
Keyword Text
For some purposes, particularly in connection with the study of the random
structure of the lower ionosphere, using very low frequencies, it is necessary
to find the detailed statistical properties of a random signal diffracting in free
space.  Mathematical tools for evaluating these parameters have been
developed, and are applied in this paper.  Allowance is made for the effect of
sphericity of the wave incident on the ionosphere, and anisotropy of the
irregular variations of signal is permitted.  The case of oblique incidence of a
wave on the ionosphere is also considered.  (Author's abstract, formal






Diversity Effects in Long Distance High Frequency Radio Pulse
Propagation
Title Text
Bowhill, S. A.Author Text
Journal of Research of the National Bureau of Standards--D.  Radio
Propagation, vol. 65D, no. 3, pp. 213-223, May-June 1961.
Source Text
 HF, coherence, multipath, diversityKeyword Text
Spaced antenna measurements are described, made on a 8,600-km path
between Colombo, Ceylon, and Great Baddow, England, using pulsed radio
signals.  Simple interpretations in terms of E and F region multiple reflections
give good agreement with observed delays for the various echoes.  The
correlation between echo amplitudes at spaced antennas was found to be
much greater for a pulsed signal than for a CW signal, indicating that most of
the diversity in long-distance CW transmission arises through phase
incoherence between the various orders of reflection.  (Author's abstract,






Statistics of a Radio Wave Diffracted by a Random IonosphereTitle Text
Bowhill, S. A.Author Text
Journal of Research of the National Bureau of Standards--D. Radio
Propagation, vol. 65D, n. 3, pp. 275-292, May-June 1961.
Source Text
HF, propagation, ionosphere, coherenceKeyword Text
For some purposes, particularly in connection with the study of the random
structure of the lower ionosphere, using very low frequencies, it is necessary
to find the detailed statistical properties of a random signal diffracting in free
space.  Mathematical tools for evaluating these parameters have been
developed, and are applied in this paper.  Allowance is made for the effect of
sphericity of the wave incident on the ionosphere, and anisotropy of the
irregular variations of signal is permitted.  The case of oblique incidence of a
wave on the ionosphere is also considered.  (Author's abstract, formal






Investigation of Flush-Mounted AntennasTitle Text
Bowie, D. M., Gross, B. R., et al.Author Text
Aero Geo Astro Corporation, Alexandria, Virginia, Technical Note No. 2,




Three areas were investigated:  (1) corrugated surfaces with barriers a
wavelength in height, (2) corrugated surfaces with barriers one-quarter
wavelength in height, and (3) interferometer height-finding techniques.  Under
the first investigation the effect of a coarse corrugated structure having large,
widely spaced barriers on vertically polarized waves was examined.  Patterns
are shown indicating the wave was not bound by the medium.  The second
investigation was initiated using a corrugated surface with adjustable spacing
with barriers of height less than one-quarter wavelength.  Results show, for
spacing from 0 to 1/2 wavelength, a reduction in phase velocity and for
spacing from 1/2 to 3/4 wavelength, phase velocity greater than the free-space
value indicated.  An experiment for demonstrating the technique of the
interferometer height-finder was planned, which makes use of two radiation
sources at a scale frequency at approximately 500 mc.  This region makes it
possible to extract phase information directly from the received signal and
avoids the use of signal conversion techniques, which may present phase
distortion errors.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Direction Finder Group AN/TLA-9, Formerly OA-(XE01)/VRDTitle Text
Destefano, J.Author Text
Litton Systems Inc., College Park, Maryland, Quarterly Progress Report No.
4, Contract No. DA 36-039-sc-84961, ASTIA No. AD-261 678; 30 June 1961.
Source Text
Keyword Text
Efforts were continued on the design of a rapid scan microwave search and
direction finder group capable of intercepting and determining the azimuth
bearings of electromagnetic signals in the frequency range of 1.0 to 10.75
kmc.  Work was continued on the mechanical and electrical assembly with
all electro-mechanical assemblies completed.  Except for the low voltage
power supply module, the power supply unit was made ready for final
electrical and environmental testing.  Antenna reflector and feed structures
require redesign to meet vibration requirements.  (Author's abstract, technical
report including miscellaneous government published material, English






Effect of Receiver Bandwidth on the Amplitude Distribution of VLF
Atmospheric Noise
Title Text
Fulton, F. F.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, p. 293; May-June 1961.Source Text
Keyword Text
The distribution function of envelope voltage for short samples of atmospheric
radio noise as received by a communications receiver in the VLF range
always shows a marked departure from that obtained for Gaussian noise.  If it
is considered that this departure is caused by strong noise pulses which do
not overlap in time, the effect of changes in the receiver bandwidth on the
observed distribution function can be deduced by consideration of the
changes in the receiver impulse response.  A transformation can be obtained
which gives an excellent approximation to the change in a mathematical
representation of the distribution function in the range of probabilities below 1
percent.  Empirical relationships are suggested which give useful estimates of
the change in the distribution function over the total range of probabilities.
(Author's abstract, formal literature, English language/USA abstract,






Excitation of VLF and ELF Radio Waves by a Horizontal Magnetic DipoleTitle Text
Galejs, J.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, p. 305; May-June 1961.Source Text
Keyword Text
The VLF and ELF modes excited by a horizontal magnetic dipole (vertical
loop) in the spherical shell between a finitely conducting earth and an
isotropic sharply bounded ionosphere are shown to have a nearly transverse
magnetic character.  The modes are similar to those of a vertical electric
dipole.  With the exception of the zero order mode, the propagating modes
excited by the magnetic dipole are of slightly higher amplitudes, provided that
the far fields of the horizontal magnetic and vertical electric dipoles are equal
over flat earth in the absence of ionosphere.  The transient fields generated by
a current step in the magnetic dipole are in the first approximation similar to
the fields generated by a current impulse in a vertical electric dipole.
Response of the zero order mode of the magnetic dipole has been calculated.
 (Author's abstract, formal literature, English language/USA abstract,






Influence of Ionospheric Conditions on the Accuracy of High Frequency
Direction
Title Text
Gething, P. J. D.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, pp. 225-228; May-June 1961.Source Text
Keyword Text
The accuracy of fixes obtained by hf direction finding stations was examined
by means of a dispersion factor computed for each fix; this factor is a
measure of the consistency of bearings taken from different stations on the
same transmission.  It is shown that the accuracy is significantly lower during
times of ionospheric storms than at times when no storm occurred, and that
the effect of the storm is mainly on fixes involving F2 layer propagation.  (IRE







Influence of Ionospheric Conditions on the Accuracy of High Frequency
Direction Finding
Title Text
Gething, P. J. D.Author Text
Journal of Research of the National Bureau of Standards--D.  Radio
Propagation, vol. 65D, no. 3, pp. 225-228, May-June 1961.
Source Text
HF/DF, azimuth, ionosphereKeyword Text
The accuracy of fixes obtained by HF direction finding stations has been
examined by means of a dispersion factor computed for each fix; this factor is
a measure of the consistency of bearings taken from different stations on the
same transmission.  It is shown that the accuracy is significantly lower during
times of ionospheric storms than at times when no storm occurred, and that
the effect of the storm is mainly on fixes involving F2 layer propagation.






A Cathode-Ray Tube Output for a Digital ComputerTitle Text
Grimsdale, R. L., and Barraclough, M.Author Text
J. Brit. Instn. Radio Engrs., vol. 21, no. 6, pp. 497-501; June 1961.Source Text
Keyword Text
The unit gives a visual display on one cathode-ray tube and has a second
tube which is equipped with an automatic camera controlled directly by the
computer.  The device may be used for curve plotting with a resolution of 256
X 256 for alpha-numeric display.  In the latter case the computer can be
programmed to display a variety of different formats and high output rates are
possible.  (Science or engineering abstract, formal literature, English






Backscatter Literature SurveyTitle Text
Hagn, G. H., Nielson, D. L., and Smith, F. H.Author Text




This survey includes about 400 titles and abstracts.  (Science or engineering
abstract, technical report including miscellaneous government published







Instrumentation for Propagation and Radio Direction Finding
Measurements
Title Text
Hayden, E. C.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, p. 253; May-June 1961.Source Text
Keyword Text
Limitations imposed on radio direction-finding systems are discussed in
terms of a generalized representation of such systems in the form of a block
diagram.  Factors affecting these limitations include:  (1) considerations of
signal-to-noise ration in the early part of the system, (2) receiver bandwidth
requirements for adequate selectivity, (3) width of spectrum generated by
prereceiver encoding and computing processes, (4) restriction to linear
processes in multisignal portions of the system, and (5) availability of
operational devices suitable for use in low-signal-level portions of the system.
(Author's abstract, formal literature, English language/USA abstract,






Propagation Studies Using Direction-Finding TechniquesTitle Text
Hayden, E. C.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, p. 197; May-June 1961.Source Text
Keyword Text
The most persistent and difficult problem in radio direction finding has been
measurement of the direction of arrival of an incident signal field under
circumstances where multipath propagation is possible.  In the HF band, the
ionosphere plays a predominant role in the propagation of radio waves, and in
this region several mechanisms exist which promote splitting of a radio signal
into numerous components.  It would be of value to have a more thorough
knowledge of the characteristics of the individual signal components.  In this
paper tow techniques are described for the study of multicomponent signals.
One involves use of pulse transmissions to effect "time-of-arrival" resolution;
the other involves use of a highly directive antenna system to effect "direction-
of-arrival" resolution.  Results of the application of these two techniques in
specific instances are presented.  (Author's abstract, formal literature, English






Propagation Studies Using Direction-Finding TechniquesTitle Text
Hayden, Edgar C.Author Text
Journal of Research of the National Bureau of Standards--D. Radio
Propagation, vol. 65D, no. 3, May-June 1961.  (Paper presented at the
Conference on Transmission Problems Related to High--Frequency Direction
Finding, at UCLA, June 21-24, 1960.)
Source Text
Keyword Text
The most persistent and difficult problem in radio direction finding has been
measurement of the direction of arrival of an incident signal field under
circumstances where multipath propagation is possible.  In the HF band, the
ionosphere plays a predominant role in the propagation of radio waves, and in
this region several mechanisms exist which promote splitting of a radio signal
into numerous components.  It would be of value to have a more thorough
knowledge of the characteristics of the individual signal components.  In this
paper, two techniques are described for the study of Multi component signals.
 One involves use of pulse transmissions to effect "time-of-arrival" resolution;
the other involves use of a highly directive antenna system to effect "direction-
of-arrival' resolution.  Results of the application of these two techniques in
specific instances are presented.  (Author's abstract, formal






Instrumentation for Propagation and Direction-Finding MeasurementsTitle Text
Hayden, Edgar C.Author Text
Journal of Research of the National Bureau of Standards--D. Radio
Propagation, vol. 65D, no. 3, p. 253, May-June 1961.
Source Text
HF/DF, WullenweberKeyword Text
Limitations imposed on radio direction-finding systems are discussed in
terms of a generalized representation of such systems in the form of a block
diagram.  Factors affecting these limitations include: (1) considerations of
signal-to-noise ratio in the early part of the system, (2) receiver bandwidth
requirements for adequate selectivity, (3) width of spectrum generated by
prereceiver encoding and computing processes, (4) restriction to linear
processes in multisignal portions of the system, and (5) availability of
operational devices suitable for use in low-signal-level portions of the system.






Propagation Studies Using Direction-Finding TechniquesTitle Text
Hayden, Edgar C.Author Text
Journal of Research of the National Bureau of Standards--D. Radio
Propagation, vol. 65D, no. 3, pp. 197-212, May-June 1961.
Source Text
HF/DF, wave interference, Wullenweber, high latitude,
DF sounding
Keyword Text
The most persistent and difficult problem in radio direction finding has been
measurement of the direction of arrival of an incident signal field under
circumstances where multipath propagation is possible.  In the HF band, the
ionosphere plays a predominant role in the propagation of radio waves, and in
this region several mechanisms exist which promote splitting of a radio signal
into numerous components.  It would be of value to have a more thorough
knowledge of the characteristics of the individual signal components.  In this
paper, two techniques are described for thee study of multi component
signals.  One involves use of pulse transmissions to effect "time-of-arrival"
resolution; the other involves use of a highly directive antenna system to effect
"direction-of-arrival" resolution.  Results of the application of these two
techniques in specific instances re presented.  (Author's abstract, formal






Resolution Characteristics of Correlation ArraysTitle Text
Linder, I. W.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, pp. 245-252; May-June 1961.Source Text
Keyword Text
Aerial arrays which are designed to utilize correlation techniques can result in
directivity patterns with very narrow beamwidth.  However, analysis of
resolution capabilities of these arrays indicates a marked change in expected
performance in the presence of two or more signal sources.  These effects are
analyzed for single frequency signal sources and for randomly varying signal
sources.  It is shown that optimum results occur when the non-linear
processing of the aerial voltages is limited to a single multiplication.  Under
these conditions, the correlation array has a directivity equivalent to that of a
linear array of twice the length.  (Science or engineering abstract, formal






Resolution Characteristics of Correlation ArraysTitle Text
Linder, Isham W.Author Text
Journal of Research of the National Bureau of Standards--D.  Radio
Propagation, vol. 65D, no. 3, pp. 245-252, May-June 1961.
Source Text
DF, correlation, mode resolutionKeyword Text
Antenna arrays which are designed to utilize correlation techniques can result
in directivity patterns with very narrow beamwidth.  However, analysis of
resolution capabilities of these arrays indicates a marked change in expected
performance in the presence of two or more signal sources.  These effects are
analyzed for single frequency signal sources and for randomly varying signal
sources.  It is shown that optimum results occur when the nonlinear
processing of the antenna voltages is limited to a single multiplication.  Under
thee conditions, the correlation array has a directivity equivalent to that of a
linear array of twice the length.  (Author's abstract, formal literature, English






Design for Spinning Goniometer Automatic Direction FindingTitle Text
Lindsay, W. J. and Heim, D. S.Author Text
Journal of Research of the National Bureau of Standards--D. Radio
Propagation, vol. 65D, no. 3, pp. 237-243, May-June 1961.
Source Text
HF/DF, ABI, small apertureKeyword Text
This paper discusses some aspects of instrumentation design in making a
spinning goniometer radio direction finder essentially automatic in operation.
Also discussed is the application of narrow band synchronous post detection
filtering for improving the bearing sensitivity.  (Authors' abstract, formal






Design for Spinning Goniometer Automatic Direction FindingTitle Text
Lindsay, W. J., and Heim, D. S.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, pp. 237-243; May-June 1961.Source Text
Keyword Text
ABSTRACT NO. 1:  Discusses some aspects of instrumentation design in
making a spinning goniometer radio direction-finder essentially automatic in
operation.  Also discussed is the application of narrow band synchronous
post-detection filtering for improving the bearing sensitivity.  ABSTRACT NO.
2:  It has been demonstrated that one may partially automate and otherwise
improve the operation of SGDF with respect to certain prescribed criteria with
rather simple and inexpensive methods.  One must of course keep in mind
what the particular objectives for the system are and the resulting advantages
to be gained by making certain changes and the price that sometimes must
be paid to make those changes.  (Abstract No. 1 - IRE or IEEE abstract,
Abstract No. 1 - Author's abstract, formal literature, English language/USA






Correction Factor for Pitch and Roll to Obtain True Bearing and
Depression Angle of Radio and Acoustic Signals Received from a Bouy
Title Text
Lipton, B.Author Text
Naval Ordnance Laboratory, White Oak, Maryland, Technical Report No.
NOLTR 61-36, ASTIA No. AD-401 531; 22 June 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Technical Report from:  Harvard Coll. Observatory, Cambridge, Mass., 88
pages; June, 1961.
Source Text
radio astronomy, astronomical observatories, meteors,
radar  stations, ion beams, radar signals, angle of
arrival,  velocity, antennas, radar antennas, national
bureau of standards
Keyword Text
The Radio Meteor Project is a multi station radar system in  which a pulse
train is reflected from the ion column of a  meteor. The strength of the echo
varies with time, and the  pulses form a Fresnel pattern. The velocity of the
meteor can  be found from the period of amplitude variations and the
measured range, while the angle of approach of the meteor is  given by the
time delay between the stations; this permits the  velocity, radiant and orbit of
individual meteors to be found.  The project is a 3-station system for
measuring orbits and  provides a measurement of height, deceleration, and
distribution of ionization along the trail; high sensitivity  makes possible the
detection of meteors at magnitudes +12. The  3-station system was centered
at the Long Branch field site of  the National Bureau of Standards at Havana,
Illinois. A  double-trough antenna is used at the main site, and two  13-
element Yagis are used at the remote site.  For measurement  of phase
difference, variable-length delay lines were  developed for measurement of
phase angle. The ISM-7090  computing program includes reduction of Fresnel
patterns based  upon comparison of the measured pattern with a set of







Radiocommunication by BackscatterTitle Text
Ranzi, IvoAuthor Text
Annual Summary Report No. 2, Centro Radioelettrico Sperimentale G.
Marconi,   Rome, Italy,  Contract AF 61(052)-139, DDC No. AD 268 010,
Report AFCRL-913, 30 June 1961.
Source Text
Keyword Text
The aim of the research performed during the second  period was to examine
the mechanism of the hf backscatter from open and coastal sea and from
coastal ground reliefs.  Such a study was highly improved by the
measurement of the phase variation in the backscattered echoes, which
enabled us to measure the Doppler frequency shift in the radiowaves
backscattered from the sea waves.  The results of these measurements
indicate that vertically polarized hf radiowaves show a strong backscatter from
the open sea waves; the Doppler frequency shift Df, resulting from the
measurements, is equal to the one calculated on the ground of the velocity V
concerning the sea waves having a length L = λ/2.  (Abstracted from report
summary, technical report including  miscellaneous government published






Research at the National Bureau of Standards Applicable to Long-
Distance Location and Direction-Finding Problems
Title Text
Silberstein, R.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, pp. 233-235; May-June 1961.Source Text
Keyword Text
Research pertaining to radio-location and direction-finding problems
conducted at the National Bureau of Standards since 1941 includes evolution
of a technique for determining polarization error, study of non-great-circle
bearings, the development of a rapid-scanning directional aerial, and the
development of Loran-C with its precision timing capabilities.  (IRE or IEEE







Research at the National Bureau of Standards Applicable to Long-
Distance Location and Direction-Finding Problems
Title Text
Silberstein, R.Author Text
Journal of Research of the National Bureau of Standards--D.  Radio
Propagation, vol. 65D, no. 3, pp. 233-235, May-June 1961.
Source Text
 HF/DF, polarizationKeyword Text
Research pertaining to radio-location and direction-finding problems
conducted at the National Bureau of Standards since 1941 includes evolution
of a technique for determining polarization error, study of non-great-circle
bearings, the development of a rapid-scanning directional antenna, and thee
development of Loran-C with its precision timing capabilities.  (Author's






Space Analysis of Radio SignalsTitle Text
Smyth, J. B.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 3, p. 293; May-June 1961.Source Text
Keyword Text
The radio antenna is viewed as a space frequency filter with an output just
equal to the convolution of its transfer function with the radio field illuminating
its aperture.  An equivalent uncertainty principle limits the accuracy with
which the spatial distribution of the radio field may be determined.  The radio
field generated by an antenna is distorted in passing into the ionosphere,
generating new space frequencies which is the information contained in the
field at the receiving antenna.  The energy diffracted into the different orders
will appear to arrive from different directions, and the angle of arrival for a given
order will be a function of the radio frequency.  (Author's abstract, formal






Space Analysis of Radio SignalsTitle Text
Smyth, John B.Author Text
Journal of Research of the National Bureau of Standards--D. Radio
Propagation, vol. 65D, no. 3, pp. 293-297, May-June 1961.
Source Text
HFDF, coherence, propagationKeyword Text
The radio antenna is viewed as a space frequency filter with an output just
equal to the convolution of its transfer function with the radio field illuminating
its aperture.  An equivalent uncertainty principle limits the accuracy with
which the spatial distribution of the radio field may be determined.  The radio
field generated by an antenna is distorted in passing into the ionosphere,
generating new space frequencies which is the information contained in the
filed at the receiving antenna.  The energy diffracted into the different orders
will appear to arrive from different directions, and the angel of arrival for a given
order will be a function of the radio frequency.  (Author's abstract, formal






Servo Filter and Gain ControlTitle Text
Sparks, P. V.Author Text
Electronics, vol. 34, no. 23, pp. 110-113; 9 June 1961.Source Text
Keyword Text
Synchronous servo filter at receiver output of T-12 automatic direction finder
separates servomotor drive voltage from voice frequencies; automatic gain
control provides uniform receiver response over wider range of input levels
without clipping signal at high modulation levels.  (Science or engineering







Second Interim Report:  The Beverage Direction Finder; Interim
Development Report for a Study Technique to Produce a High
Frequency Land-Based Direction Finder Utilizing Traveling Wave
Beverage Antennas in the Air-Earth Interface
Title Text
Travers, D. N.Author Text
Southwest Research Institute, Contract NObsr 85364; 15 June 1961.Source Text
Keyword Text
This report describes survey and installation work on two Beverage arrays
which were briefly mentioned in the first interim report.  The report also
includes some preliminary results of data accumulated on the 360º Beverage
array with respect to antenna impedance, velocity ratio, and patterns for
vertical polarization.  No bearing accuracy data is available as yet.  Site
survey and construction work on the 360º Beverage array has been
completed.  This array has been placed in operation with simple temporary
commutating switch and a DAQ receiver and indicator.  In addition
measurements of various parameters have been made on a selected antenna
of this array.  Patterns for difference connections of two Beverage antennas
have been measured.  Construction of the large sector Beverage array is now
underway and is approximately 30 per cent complete.  It is expected that this
array will be placed in operation around the first of August.  Design work on a
suitable commutator for both arrays has been conducted on two types of
circuits.  An inductive commutator consisting of ferrite toroidal core stators is
in the initial stages of investigation.  A second commutator using diode
switches activated by a transistorized ring counter is also under construction.
 Completion of these commutators is expected by November 1961.  In the
meantime, simplified nonoptimum low-cost commercial switches are being
used as test commutators.  Preparations are complete for initial tests of three
Beverage antennas with a phase and gain matched twin channel receiver.
The current delivery schedule for this receiver indicates that these tests can
be performed sometime after 1 September 1961.  (Author's abstract, technical
report including miscellaneous government published material, English







Dimple Sea Trials 1961Title Text
Vermeulen, J., Boerstra, J. H., and Stam, F.Author Text
Laboratorium Elektronische Ontwikkelingem voor de Krijgamacht, Report No.
G 1253/574d, ASTIA No. AD-329 758; 7 June 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, language






Traveling-Wave Linear AntennaTitle Text
Altshuler, E. E.Author Text
Trans. IRE, vol. AP-9, no. 4, pp. 324-329; July 1961.Source Text
Keyword Text
Essentially traveling wave distribution of current can be produced on linear
antenna by inserting resistance of suitable magnitude 1/4 wavelength from
end of antenna; input impedance of antenna remains essentially constant as
function of antenna length, and varies only slightly over 2-to-1 frequency band;
directional properties are relatively insensitive to change in frequency.
(Science or engineering abstract, formal literature, English language/USA






The Role of USASA in Support of Target Acquisition for the Army.
Vols. 1 and 2
Title Text
AnonymousAuthor Text
Army Security Agency Board, Arlington, Virginia, Final Report, Project No.
60/P94/C24, in cooperation with HRB-Singer, Inc., State College,
Pennsylvania, ASTIA Nos. AD-326 158 and AD-326 159; 1 July 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Remotely-Controlled Tactical Direction-Finding SystemTitle Text
Aupperle, E. M., Butler, T. W., and Mills, D. L.Author Text
University of Michigan, Research Institute, Ann Arbor, Michigan, Technical




A summary is presented of the work leading to the conception, design, and
development of a receiver system employing solid-state tuning for use in a
remotely-controlled direction-finding application.  The cardinal features of the
system are: (1) the elimination of the man at remote stations, (2) accurate
station identification, (3) short acquisition times, and (4) good system-wide
frequency stability.  Included is a detailed description of the basic receiver
and supporting telemetry and antenna subsystem.  (Abstract source
unknown, technical report including miscellaneous government  published







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for Use in the MF-HF-VHF Range
Title Text
Bailey, A. D., Hayden, E. C., and Dyson, J. D.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Final




The purpose of the contract has been to conduct studies and investigations
which will lead to the design of a radio direction finding system for the MF-HF-
VHF range in accordance with Signal Corps Technical Requirements.  The
work has been done under four tasks entitled: (1) Propagation Research, (2)
RDF Systems Engineering, (3) Data Handling and Presentation, and (4) Data
Analysis, Interpretation, and Evaluation.  The final report summarizes the
work that has been completed on the first three tasks as follows:  (1)
Instrumentation for the Propagation Research Task has been completed.  (2)
A wide-base amplitude comparison system using the Beverage Antenna as
the directive element has been constructed.  (3) Radio direction finder
systems of the wide-base phase comparison type have been proposed as
having the properties which are needed to meet certain of the specifications.
(4) Certain novel techniques in radio direction finding have been developed.
Where possible, significant results and recommendations are given in
sufficient detail to permit their duplication by others versed in the area of
specialization.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






Recent Decameter-Wave-Length Observations of Jupiter, Saturn, and
Venus
Title Text
Carr, T. D., Smith, Alex G., et alAuthor Text
The Astrophysical J., vol. 134, no. 1, pp. 105-25, July 1961.Source Text
Keyword Text
Decameter-wave-length radio observations of Jupiter, Saturn, and Venus have
been made at a number of frequencies from both Northern and Southern
hemispheres of the earth during 1959 and 1960.  While the results are
negative for Venus and inconclusive for Saturn, extensive non-thermal radio
noise has been recorded in the case of Jupiter.  The observations have
permitted a redetermination to be made of the rotational period of the Jovian
radio sources, and a statistical analysis has been made of the polarization of
the noise bursts.  Jupiter radio outbursts showed a maximum probability of
occurrence near a frequency of 18 Mc/s, with individual pulses displaying
spectral widths of less than 1 Mc/s.  Overall Jovian activity showed an inverse
correlation with sunspot number, although there is evidence that individual
noise storms may be triggered by solar particles.  Photoelectric observations
made of Jupiter during radio-noise storms showed no light variations within the
sensitivity limits of the equipment used.  (Abstract source unknown, formal






A Loop Antenna Coupled to a Four-Wire LineTitle Text
Chen, Kun-mu, and King, R. W. P.Author Text
Instn. Electrical Engineers, Monogram No. 462E; July 1961.Source Text
Keyword Text
A loop antenna coupled electromagnetically to a four-wire transmission line is
studied theoretically and experimentally in terms of two mutually
perpendicular two-wire lines that carry currents that are 90º out of phase.  The
size of the loop at which resonance occurs is determined.  The zero-order and
first-order solutions of the current distribution are evaluated, and it is found
that at resonance the induced currents in the loop due to each two-wire line
oscillate in a dipole mode of the loop.  The currents induced by the four-wire
line circulate as a travelling wave.  The radiation field pattern is also evaluated.
 The square loop is studied first; it is later shown that the circular loop closely
resembles the square loop.  An array that consists of many loop antennae
coupled electromagnetically to a four-wire transmission line may be expected
to have a very high gain with circularly polarized radiation.  (Author's abstract,







Vertical Incidence Doppler IonogramTitle Text
Findlay,  J. W.Author Text
Proc. I.R.E.,vol. 49, no. 7, p. 1220, July 1961.Source Text
Keyword Text
The measurements of vertical movements  of the E layer of the ionosphere
described by Ogawa, Ando and Yoshida are closely similar to those made by
the author and  published in a series of papers.  The technique used in the
author's measurements of phase path changes differs somewhat from those
described and has the advantages that both the sense and magnitude of
phase path changes can easily be determined.  Also, the phase of echoes
returned from the E layer is often irregular in its time variation due to
irregularities in the layer itself.  The technique used by the author was derived
from suggestions in papers by Hafstad and Tuve and Ranzi.  (Abstract source






A Study of Display Systems for Use in the Augmented 4-Wheels ProjectTitle Text
Flights, R. C., Vickers, T. K., and Miller, W. E.Author Text
Hazeltine Technical Development Center, Inc., Indianapolis, Indiana, Final




The results are presented of an investigation of available display equipment for
possible use in an air transportable, air traffic control and communication
system.  Various display techniques and associated equipment are analyzed
with respect to the requirements of this system.  Specific equipments, in the
following categories, are described and analyzed:  (1) horizontal PPI console,
(2) small plane position indicator, (3) AZ-EL indicator, (4) symbol generation
system, and (5) method of displaying flight plan data.  One particular display
equipment from each of the above categories is recommended.  (Author's
abstract, technical report including miscellaneous government published







Diversity Reception and Automatic Phase CorrectionTitle Text
Lewin, L.Author Text
Proc. IEE, Paper No. 3584E; July 1961.Source Text
Keyword Text
The interference between the direct ray and a ground-reflected ray gives rise
at the receiver of a communication link to a sinusoidal field pattern in the
vertical plane consisting of nodes and maxima.  The position and pattern
wavelength of this field depend on the receiver and transmitter heights and
spacing and on propagation conditions via an effective curvature parameter, C.
 This parameter varies in time, and is the cause of most fading at a single
aerial.  Its upper limit, which may be as high as 2.5 for a small percentage of
the time, determines minimum aerial heights for line-of-sight transmission
under extreme conditions.  C is normally about 3/4.  Its range of variation
determines the optimum spacing of a pair of diversity aerials, and suitable
design formulae are given.  Experiments using a pair of mirrors, a varying
transmitter frequency, and photographs of oscillograph traces indicate an
extreme lower value of C over water of -1.5.  A moving-film display shows that
conditions can vary rapidly from minute to minute, although at other times the
display is steady for hours at a time.  An automatic phasing junction has
been designed for insertion in the feed from two diversity aerials, the drive for
the phasing element being taken from the receiver.  A combined signal,
nowhere smaller than the greater of the received signals, is obtained from the
combining unit, and when the diversity spacing is chosen with regard to the
extreme values of curvature obtained on the path, an excellent overall
response is ensured.  Some preliminary figures are given for the performance
of an improved combining network and phase control apparatus operating in
conjunction with a height-diversity microwave system over a 69-mile over
water path.  (Science or engineering abstract, formal literature, English






Authors' Comments on J.  W. Findlay's item, Vertical Incidence Doppler
Ionogram in Proc. I.R.E. (July 1961)
Title Text
Ogawa, Toku, Ando, Sadao and Yoshida, AtsushiAuthor Text
Proc. I.R.E., vol. 49, no. 7, p. 1220, July 1961.Source Text
Keyword Text
It seems the essential difference between Findlay's method and ours is that
the change in the phase path ∆P is observed, or the time derivative of the
phase path dP/dt is observed.  Therefore, the  former has the advantage in the
case of the slow and large movement of the ionosphere and the latter has in
the case of the rapid and small movement.  When the former and the latter
have the errors of δ(∆P) and δ(dP/dt), respectively, and if the change in the
phase path is δ(∆P) in the time interval of more than δ(∆P)/δ(dP/dt), it cannot
be observed by the latter; on the other hand, if the speed of the change of the
phase path is δ(dP/dt) in the time interval of less than δ(∆P)/δ(dP/dt) it cannot
be observed by the former.  The sense of the change would be easily
observed in our method if a 90-degree phase shifter for the reference signal
and a phase sensitive detector would be added to our system, which was
pointed out in our note.  (Abstract is entire article, formal literature, English






Position-Location Network StudyTitle Text
Priedigkeit, J. H., and Elpel, E. A.Author Text
Stanford Research Institute, Menlo Park, California, Quarterly Progress




Major effort was devoted to the completion and preparation for delivery of
equipments to automatically encode tuning instructions from a master R-390-
URR HF radio receiver of a direction finding network.  The investigation of
semiautomatic bearing read-out, and the preliminary processing of field data
were continued and 2 tentative solutions to these problems were formulated.
(Author's abstract, technical report including miscellaneous government







Third Interim Report:  The Beverage Direction Finder; Interim
Development Report for a Study Technique to Produce a High
Frequency Land-Based Direction Finder Utilizing Traveling Wave
Beverage Antennas in the Air-Earth Interface
Title Text
Travers, D. N., and Cooper, R. E.Author Text
Southwest Research Institute, Contract No. NObsr-85364; 15 July 1961.Source Text
Keyword Text
Installation of both Beverage arrays described in earlier reports is not
complete.  Installation of receiving equipment for tests of the 360º Beverage
antenna is complete.  Installation of receiving equipment at the 72º sector
array is approximately 50 per cent complete.  Preparations for pattern and
impedance measurements on the sector array are underway and it is
expected that initial data will be completed by 15 August.  Measurements will
be performed on azimuth patterns and bearing accuracy during August and
September.  Design work on a suitable commutator for both arrays has
continued using both inductive and diode switching circuits.  Initial test results
have been obtained on the inductive commutator.  Construction of the diode
switching system has progressed to the completion of a 36 section ring
counter.  Some additional initial testing has been performed on low-cost
nonoptimum commercial switches.  A literature survey on the wave tilt
phenomena has progressed to the selection of published equations which can
be used to calculate three dimensional patterns for the Beverage antenna
which take into account surface wave and the electrical constants of the
earth.  From these analyses, it is believed that some qualitative estimate of
down coming angles on the Beverage antenna can be obtained.  It is also
apparent that the same analyses can yield procedures for calculating the
effective height of the Beverage antenna.  (Author's abstract, technical report
including miscellaneous government published material, English







The Electromagnetic Fields of a Horizontal Dipole in the Presence of a
Conducting Half-Space
Title Text
Wait, James R.Author Text




The problem considered is a horizontal electric dipole which is located above
or below the plane surface of a conducting half-space.  Expressions for the
fields are obtained using three different approaches.  The formulas developed
are quite simple and, taken together, the whole range of distances from the
far-zone to the near-zone  is adequately covered.  (Abstract source unknown,






Radio Location TechniquesTitle Text
AnonymousAuthor Text
Ohio State University Research Foundation, Antenna Lab., Columbus, Ohio,
Progress Report No. 2, Phase 2, Report No. 1075-10, 1 May - 31 July 1961,
Contract No. AF 30(602)2214, Report No. RADC TN 61-108, ASTIA No. AD-
324 967; 4 August 1961.
Source Text
Keyword Text
The progress made on the design and construction of a prototype direction-
finding system for the VLF range during the past quarter is discussed.  The
discussion covers design, tests and evaluation of equipment, and analysis of
certain components.  (Abstract source unknown, technical report including
miscellaneous government published material, English language/USA
abstract, document not available, see Abstract No. 4546, direction finding,
radio interception, radio receivers, correlation techniques, low pass filters,
electronic circuits, integral transforms, radio interference, serve systems,
measurement, partial differential equations, antennas, phase measurement,







Special Purpose Analysis TechniquesTitle Text
Archbald, R. , Hoffman, D., et al.Author Text
New York University, College of Engineering, Final Report, Contract No. DA
36-039-sc-84968, ASTIA No. AD -269 083; 31 August 1961.
Source Text
Keyword Text
An experimental model of an automatic direction finder was assembled.  A
description is given of the antenna and receiver sections of the system.  The
method used to calibrate the processing and display units is shown.  Field
tests, to determine the performance of the system, are described and the
results evaluated.  Progress is included which was made on the experimental
program for determining the feasibility of using a general purpose digital
computer for signal analysis problems.  A computer program for pulse signal
analysis using the laboratory model of the computer-receiver system was
prepared.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Radiation in a Plasma. I. `Cerenkov EffectTitle Text
Cohen, Marshall H.Author Text
The Phys. Rev., vol. 123, no. 3, pp. 711-21, 1 August 1961.Source Text
Keyword Text
We start with the linearized plasma equations containing an isotropic
pressure term, plus extra source terms Js and ρs in the Maxwell equations.
The fields of (Js,ρs) can be decomposed into two modes.  The electromagnetic
(EM) mode has all the magnetic field and no charge accumulation; it is the
ordinary EM field of (Js,ρs) in a dispersive medium of relative dielectric
constant εr=1-(ωρ/ω)2.  The plasma (P) mode has all the charge accumulation
and no magnetic field; at great distances from the source, it becomes a
longitudinal (radial) plasma wave with the usual dispersion relation for plane
plasma waves.  Various potentials for the EM and P modes are given by the
inhomogeneous Klein-Gordon equation.  The fields of a uniformly moving
charged particle are found by a Lorentz transformation.  When (u/vo)<1
(u=particle velocity, vo=rms thermal velocity), the EM and P fields are
exponentially screened outside oblate spheroids foreshortened in the direction
of motion.  When (u/vo)>1, the P field exists only within the Mach (`Cerenkov)
cone trailing the particle.  The frequency and angular spectra of the `Cerenkov
radiation are found, and the total radiated energy is found by assuming an
arbitrary high-frequency cutoff due to Landau damping.  The expression for
total radiated energy agrees with that given by Pines and Bohm, except for
the logarithmic terms.  (Abstract source unknown, formal literature, English






Antenna Coupling Error in Direction FindersTitle Text
Harrison, C. W.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 4, pp. 363-369; July-August 1961.Source Text
Keyword Text
Aerial coupling or scattering in an interferometer-angle-measuring system
consisting of two identical base-loaded quarter-wave vertical aerials over a
perfectly conducting earth is investigated.  A curve is supplied for the error in
angle as a function of aerial spacing for an incident vertically polarized electric
field arriving in the plane of the aerials when the ratio of aerial length to radius
is 75 and the base loads are resistors of 50 ohms.  (Science or engineering







Radio-Frequency Shielding of CablesTitle Text
Harrison, C. W.Author Text
J. Amer. Soc. Naval Engrs., vol. 73, no. 3, pp. 529-533; August 1961.Source Text
Keyword Text
Minimization of RF pickup of cabling by use of shields and other means;
diagrams and text refer to coaxial cable loop antenna with load, sleeve stub
and top loaded sleeve stub antenna receiving systems, resistance loaded
electric dipole, circuit using battery connected to resistor by balanced line,
circuit using conventional shielding, metallic cylinder, and composite circuit.
(Science or engineering abstract, formal literature, English language/USA










Deutsche Versuchsanstalt fuer Luft-und Raumfaht, Mulheim an der Ruhr
(West Germany) Zentrale fur wissenschaftliches Berichtswesen /Germany/.
Zur Bestimmung der Genauigkeit von, Bezugspunktabhangigen
Funkortungssytemen <the accuracy of the Reference Point Dependent on,
Radio Direction Finding Systems<. P. Hartl. August  1961.  183 p. 32 Refs. In
German. /Deutsche, versuchsanstalt fur luftfahrt/DVL/, Bericht 159/, <RN>
DVL-159, 1961.
Source Text
electromagnetic wave, accuracy, direction,








Radio Direction Finding over a Troposcatter PathTitle Text
Hebbert, R. S., and Hug, E. H.Author Text
Naval Ordnance Lab., White Oak, Maryland, Report No. NOLTR 61-76, ASTIA
No. AD-276 507; 1 August 1961.
Source Text
Keyword Text
Measurements of fluctuations (from the great circle path to a transmitter) in
the bearing estimates of a microwave interferometer were made at 910 mc
with the transmitter located beyond the horizon.  A general description is
presented of the apparatus and some experimental results.  The standard
deviations of the bearing estimates were typically of the order of 1/10 degree
for averaging times longer than 10 seconds, larger fluctuations being observed
on over-land than over-water paths due to asymmetries in the cross-path
geometry coupled with humidity differences.  (Author's abstract, technical
report including miscellaneous government published material, English







Amplitude and Angular Scintillations of the Radio Source CYGNUS-A
Observed at Boulder, Colorado
Title Text
Lawrence, R. S., Jespersen, J. L., and Lamb, R. C.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 4, pp. 333-350; July-August 1961.Source Text
Keyword Text
Variations in the apparent flux and position of the radio source Cygnus-A were
recorded at 53 and 108 megacycles per second using a two-element, phase-
sweeping interferometer located at Boulder, Colo.  An ionospheric sounder
operating at Ellsworth, Nebraska, provided, for a few hours each day,
simultaneous vertical-incidence measurements on the ionosphere at its
intersection with the line of sight from Boulder to the radio star.  Amplitude
scintillations observed at Boulder over a twelve-month period are compared
with ionograms taken at Ellsworth.  Positive correlation is found between
amplitude scintillations and spread F, while no significant correlation is found
with sporadic E.  Detailed analysis of the scintillations indicates that the
probability distribution of the amplitude can be represented by the Rice
probability distribution function.  The zenith-angle dependence of the
amplitude scintillations does not agree with a theory based upon isotropic
ionospheric inhomogeneities.  The root-mean-square value of angular
scintillations is proportional to the square of the wavelength, in accord with a
theory of diffraction by ionospheric irregularities.  Comparison of angular
scintillations with amplitude scintillations indicates that, for elevation angles of
15º to 50º, the region of the ionosphere responsible for scintillation lies near
the border between the Fresnel and Fraunhofer diffraction regions for both
frequencies.  Slow, irregular angular variations are commonly observed in the
daytime at both frequencies.  These variations are attributed to lens-like
ionospheric irregularities having dimensions as large as 200 kilometers.
(Author's abstract, formal literature, English language/USA abstract,






Digital Methods for the Extraction of Phase and Amplitude Information
from a Modulated Signal
Title Text
Lawrence, R. S., Jespersen, J. L., and Lamb, R. C.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 4, pp. 351-356; July-August 1961.Source Text
Keyword Text
A description is given of three digital methods which have been used to
recover amplitude and phase information from a modulated sinusoidal signal
sampled at equal intervals of not more than one-sixth of a period.  The first
method, the "zero-crossing" method, is economical of computer time and, for
modulation which is not too deep and does not contain frequencies near the
carrier frequency, accurately recovers the phase and amplitude modulation.
The second method, the "filter" method, is more laborious but it gives better
accuracy and will operate with deeper and more rapid modulation.  The third
method, a statistical approach, will work with severely over modulated
signals, but it yields only a statistical summary of the modulation.  The
methods were designed specifically for analysis of radio-star scintillation
records but they may be applied to many other modulated signals.  (Science
or engineering abstract, formal literature, English language/USA abstract,






Progress on the Development of the Non-Rotating Coaxial Spaced Loop
Direction Finder for Vertical Polarization, Single channel Component
Resolution Direction Finding, and Evaluation of the DFG-4 Doppler
Direction Finder
Title Text
Lovely, H. E., Sherrill, W. M., and Travers, D. N.Author Text




The development of a Nonrotating Coaxial Spaced Loop for use with a twin
channel receiver is reported.  Fabrication and installation of an eight-loop air
core design are reviewed.  The preliminary engineering design of a ferrite core
model is presented.  Preparations and initial test results for field evaluation for
the component resolution D/F technique are reported.  The modification and
concentric mast installation of the DFG-4 Doppler Antenna are reported.
(Author's abstract, technical report including miscellaneous government







Design and Development of Antenna Group for Direction Finder Sets
AN/PRD-7() and AN/PRD-8
Title Text
Monser, G., and Cecil, J.Author Text
American Electronic Laboratories, Inc., Colmar, Pennsylvania, Quarterly
Progress Report No. 1, Report No. 60042-1, Contract No. DA 36-039-sc-
84981, ASTIA No. AD-266 691; 31 August 1961.
Source Text
Keyword Text
Research is concerned with the design and construction of a man-portable
antenna group for direction finder sets AN/PRD-7() and AN/PRD-8().  The
group, when used in conjunction with a radio receiver and an azimuth
indicator, will constitute a complete direction finder.  Initial design
investigation is described through completion of the design plan for the
antenna group covering 100-200 mc, and 200-1,000 mc bands.  A sleeve
dipole antenna with a unique sensing arrangement is used for the low band,
and a pyramidal zig-zag log-periodic antenna is used for the high band.  The
design plan delineates in detail the proposed system.  (Author's abstract,
technical report including miscellaneous government published material,






Progress on the Design and Development of a Three-Loop Antenna for
the AN/SLR-10
Title Text
Moore, J. D. and Travers, D. N.Author Text
Interim Development Report for Contract NObsr-85410, Southwest Research
Institute, 12 August 1961.
Source Text
Keyword Text
The theory and advantages of the three-loop antenna in a reradiation field
commonly encountered in shipboard radio direction finding are discussed
briefly.  Known techniques for the application of ferrite cores to the coaxial
spaced loop antenna are summarized.  The design parameters for the
determination of the spaced loop volume in terms of the required sensitivity for
the AN/SLR-10 three-loop antenna are covered by comparing the new antenna
to previous three-loop antennas.  A description of the AN/SLR-10 three-loop
antenna at the present state of progress is given.  The design and
development of specific components for the three-loop antenna are covered in
detail for each of the RF circuitry components of the antenna which will
require extensive design and development.  Other components not requiring
extensive development are described briefly.  The rotating antenna assembly,
the rotary coupling transformer, the electrostatic shield, the tuning networks,
the antenna amplifiers, control function design, and necessary modifications
to the AN/SLR-10 system are discussed in detail.  It is concluded that the
three-loop antenna for the AN/SLR-10 will be constructed utilizing ferrite
cores, provided performance of breadboard models in field tests on the
Southwest Research Institute direction finder tower is satisfactory.  (Abstract
written for purposes of this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Few Observations of the Perturbations in the Phase of the Low-
Frequency Ground Wave
Title Text
Ross, J. M., and Kirch, J. E.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 4, p. 393; July-August 1961.Source Text
Keyword Text
The effects of anomaly-producing terrain features on the phase of the low
frequency ground wave were measured in a nearly idealized environment to
confirm theoretical predictions:  Results for an isolated butte gave good
correlation with the theoretical model.  In most cases the mean value of the
phase perturbation approached zero.  Low frequencies have been used for
radio navigation for some time with excellent results obtained over water, and
in the air.  However, in use on the ground, disturbances caused by cultural
and terrain features, and changes in conductivity cause errors in position.
Many tests (Bateman, 1950, 1951; Schneider, 1952; Pressey, 1956) of
various systems have been conducted and considerable information is
available in unpublished reports for these systems on the type of cultural and
terrain features that cause propagation disturbances.  However, little
information is found of sufficiently general nature to be applied or extended to
other systems.  In addition, propagational theory is usually developed only for
idealized cases, so that measurements are necessary to determine the
limitations of idealized cases or mathematical models.  (Author's abstract,







Smooth Earth Diffraction Calculations for Horizontal PolarizationTitle Text
Vogler, L. E.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 4, p. 397; July-August 1961.Source Text
Keyword Text
This paper presents a simplified method of determining the attenuation relative
to free space in the so-called far diffraction region for horizontally polarized
radio waves diffracted over a smooth spherical earth.  A criterion is given
which permits use of the method not only for far beyond line-of-sight paths
but, in many practical situations, at line-of-sight or even slightly within.
(Author's abstract, formal literature, English language/USA abstract,






Comparison between Mode Theory and Ray Theory of VLF PropagationTitle Text
Volland, H.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 4, p. 357; July-August 1961.Source Text
Keyword Text
It is shown that the field strength according to mode theory and ray theory in
the VLF band are derivable from the same expression of the original vector
potential, and the result of one theory is the analytic continuation of the other
one in another range of convergence.  In fact, both ranges of convergence
overlap.  Estimates of these ranges are made and an example shows that
within this overlapping region (between distances of 300 and 2,000 km) both
theories give the same result.  Using this fact calculations of frequency
spectra are possible which in the case of a white noise dipole show some
similar features to measured frequency spectra of lightning discharges.
(Author's abstract, formal literature, English language/USA abstract,






On the Theory of Mixed-Path Ground-Wave Propagation on a Spherical
Earth
Title Text
Wait, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 4, p. 401; July-August 1961.Source Text
Keyword Text
The problem formulated concerns the mutual impedance between two vertical
dipole antennas A and B located near the surface of a spherical smooth
earth.  The path between A and B is made-up of a number of homogeneous
segments where the surface impedance is constant.  Various formulas are
developed, for two- and three-section paths, which are suitable for
computation.  Certain limiting cases are discussed and where possible a
physical interpretation of the results is given.  Comparisons with previous
work are made.  (Author's abstract, formal literature, English language/USA






Study and Investigation of a UHF-VHF AntennaTitle Text
Adams, A. T., Kalafus, R. M., Palais, J. C., and Simanyi, A. I.Author Text
University of Michigan, Department of Electrical Engineering, Cooley




Several theoretical and experimental problems were studied during this
period.  The study of diffraction of a plane wave by a ferrite sphere was
extended to include a metal sphere enclosed within and concentric with the
ferrite sphere.  Computer results showed that resonant frequencies were
changed slightly with the addition of the metal sphere.  A study of plane-wave
diffraction by a longitudinal magnetized ferrite cylinder was begun.  A
computer program is being prepared to evaluate the fields for various values of
µ and t.  A shielded, balanced-loop antenna loaded with ferrite material was
analyzed, showing that resonance of the loop could be maintained over a
broad range of frequency.  Radiation patterns from a ferrite-filled waveguide
were evaluated on the computer, showing that with the use of ferrite loading
the size of a waveguide radiator can be reduced by the factor sqrt(µ(r)*ε(r)),
without substantial change in radiation pattern.  The coaxial cavity equipment
used to measure complex permeability and permittivity was improved to an






HF/UHF Direction Finder Instruction BookTitle Text
AnonymousAuthor Text
VHF/UHF Direction Finder Instruction Book, Type FA-5530,  Serial No. 1-194,
vol. I, Sections 1 through 9, for Federal Aviation Agency, Contract FA-2578,
contractor, Servo Corporation of America, Hicksville, N.Y., 6 September 1961.
Source Text
Keyword Text
This handbook contains technical information covering the operation,
installation, and maintenance of the VHF/UHF Direction Finder Model FA-
5530, manufactured by Servo Corporation of America, Hicksville, New York.
Purpose of Equipment:  The VHF/UHF Direction Finder is used to provide
accurate visual indications of aircraft bearing or heading.  This information is
transmitted to the aircraft and enables the pilot to adjust his course to reach
station.  The direction finder consists of two concentric, medium-aperture
antenna arrays, a multiple conversion super-heterodyne receiver, a local
indicator, and a remote indictor/control.  The direction finder is provided with
push-button selection of any one of 20 pre-set frequency channels (10 in VHF
range and 10 in UHF range) used in air-to-ground communications and
provides a strobe line presentation of aircraft bearing on a cathode-ray tube at
either the local indicator or the remote indicator/control.  (Abstract taken from







VHF/UHF Direction Finder Instruction BookTitle Text
AnonymousAuthor Text
VHF/UHF Direction Finder Instruction Book, Type FA-5530,  Serial No. 1-194,
vol. II, Sections 10 through 12, for Federal Aviation Agency, Contract FA-




Section 10 contains a complete listing of all electrical parts which constitute
the direction finder, as well as  certain mechanical parts such as gears and
shafts.  Section 11 contains photographs of the units which constitute the
VHF/UHF Direction Finder Type FA-5530.  Section contains overall circuit
diagrams of the VHF/UHF Direction Finder.  (Abstract written for purpose of











Lockheed Aircraft Corporation, Marietta, Georgia, Engineering Report No. 2,




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finder Group AN/TLA-9, Formerly OA(XE-1)/VRDTitle Text
Destefano, J.Author Text
Litton Systems, Inc., College Park, Maryland, Report No. 5, Contract No. DA
36-039-sc-84961, ASTIA No. AD-265 553; 30 September 1961.
Source Text
Keyword Text
Efforts were continued on the design of a rapid scan microwave search and
direction finder group capable of intercepting and determining the azimuth
bearing of electromagnetic signals in the frequency range of 1.0 kmc to 10.75
kmc.  Pedestals A and B were completely checked out, mechanically and
electrically, with satisfactory results.  The video processing circuits and the
servo circuitry were debugged and intra circuit pickup removed.  Problems of
inter circuit pickup still exist.  The antenna and radome assemblies were
received as were the high and low voltage power supply modules.  (Author's
abstract, technical report including miscellaneous government published







Calibration of Loop Antennas at VLFTitle Text
Jean, A. G., Taggart, H. E., and Wait, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 65C, no. 3, pp. 189-193; July-September 1961.Source Text
Keyword Text
A technique and the equipment used for the precise determine of field
strength of signals received from vlf transmitters is described.  The equipment,
which is battery-operated, contains provisions for the reception of vlf signals
and the generation of standard fields to an accuracy of 5%.  Both the
receiving and transmitting aerials are loops.  The field strength is determined
in terms of a quasi-static magnetic field with the two loop aerials positioned
coaxially at a spacing of approximately two meters.  Although the technique
was developed for use at vlf, it can be used at higher frequencies for
calibrating loop aerials, generators, and voltmeters, and for determining
effective heights of aerials, or similar applications.  (IRE or IEEE abstract,






A New Guiding and Tracking SystemTitle Text
Kalmus, H. P.Author Text




A new application of the near-field theory is described which permits
determination of the relative bearing of one object with respect to another by a
simple phase measurement without an additional reference signal.  The same
instrument is used to measure distance between the objects.  The angle
indication is independent of distance.  The guidance method described herein
was designed originally to aid vehicles to follow one another.  Many situations
in which it is desirable to determine the relative bearing and range of one
moving object with respect to another should prove amenable to the same
technique.  (Author's abstract, technical report including miscellaneous







Terrain-Dependent Bearing Errors and Their Avoidance with V.H.F.
Rotating Adcock
Title Text
Kunze, H., and Rattei, H.Author Text
Telefunken Ztg., vol. 34, pp. 215-220; September 1961.Source Text
Keyword Text
Such errors are generally caused by reflection from nearby objects.  Curves of
bearing errors against frequency are shown for different sitings of the direction
finder in the neighborhood of woods and hilly country, these errors being
consistently greater for vertical than for horizontal polarization.  A table gives
the minimum safe distance between the direction finder and such reflecting
objects as the lines, railways lines and woods.  (IRE or IEEE abstract, trade






The Application of the Interferometer to HF Direction-FindingTitle Text
McLeish, C. W. and Burtnyk, N.Author Text
Proceedings, IEEE, vol. 108, part B, no. 41, pp. 495-499, September 1961.Source Text
Keyword Text
The measured performance of an interferometer system for direction-finding in
the hf band is described.  A considerable reduction in bearing error compared
with a narrow-aperture (Adcock) system  is obtained in the presence of
ground reradiators and fluctuating wave-interference fields.  A standard
deviation of about 1·2 degrees has been obtained with a 400-foot
interferometer on sky-wave transmissions in the 5-25 Mc/s band.  (Abstract






The Application of the Interferometer to HF Direction-FindingTitle Text
McLeish, C. W., and Burtnyk, N.Author Text
Proc. IEE, vol. 108, Part B, no. 41, p. 495; September 1961.Source Text
Keyword Text
The measured performance of an interferometer system for direction-finding in
the hf band is described.  A considerable reduction in bearing error compared
with a narrow-aperture (Adcock) system is obtained in the presence of ground
reradiators and fluctuating wave-interference fields.  A standard deviation of
about 1.2º has been obtained with a 400 ft interferometer on sky-wave
transmissions in the 5-25 Mc/s band.  Radio direction-finding in the ordinary
sense implies finding the direction of discrete transmission sources.  The
measurement is based on finding either the mean direction of arrival of wave
energy or the direction of arrival of the predominant mode.  Two errors appear,
one due to the uncertainty of determining the direction of arrival on the above
basis, and the other to path deviations which make the direction of arrival
different from the true direction of the transmitter.  In the hf band (3-30 Mc/s)
deviations of long-distance paths are usually correlated over large distances
(tens of kilometers) so that it is impractical to consider means of reducing
this error within a single direction-finder.  On the other hand, the interference
effects of angular dispersion of the received energy are correlated over
distances proportional to wavelength and the cosecant of half the angular
spread of interfering waves.  Therefore it is usually possible to reduce wave-
interference error by sampling the field at two or more points separated in
space by several wavelengths.  The theoretical performance of wide-aperture
systems in wave-interference fields is discussed by Bain.  A further
consideration is the effect of time variations on the interference field and on
the path deviations.  Although this is negligible for fixed ground-wave paths,
time variation may be important for ionospherically reflected paths.  In the
latter case, substantial reduction in wave-interference error can usually be
obtained in times of the order of a minute, whereas path-deviation errors are
sometimes correlated over periods of hours.  Therefore in designing a
direction-finding system, one should consider the relative advantages of
antenna aperture and time of observation in the reduction of wave-interference
errors.  The purpose of the paper is to show experimentally the performance
of a 2-element interferometer for ground- and sky-wave reception and to
compare it with the performance of a narrow-aperture Adcock system.  In the
sky-wave test, lateral deviation and wave-interference errors are separated
statistically and the relative advantage of the interferometer over the Adcock is
demonstrated.  Section 6 contains a brief discussion on the problem of
Abstract Text
ambiguity resolution of the multi-lobed pattern of the interferometer.  (Author's






CSR 110 Albatross Aircraft Technical EvaluationTitle Text
Rantz, R. D.Author Text
Central Experimental and Proving Establishment, Canada, Report No. CEPE-
1587, ASTIA No. AD-269 957; September 1961.
Source Text
Keyword Text
A technical evaluation is reported of the Doppler and Sarah installations, the
Tacan antenna system, and also the VHF/D/F facility of the Albatross aircraft,
equipped for search and rescue duties.  The results of the tests showed the
Doppler Navigation System and Sarah installation to be satisfactory.  One
interference problem exists with the Sarah installation, but this can be solved
by proper operating procedures.  The VHF/D/F facility is satisfactory for
detecting and homing purposes, but not as a method of obtaining bearings to
a station.  The range of this last facility is also limited.  The Tacan antenna
radiation patterns show a fairly omni-directional coverage.  However, additional
tests must be carried out to check for bearing accuracy and range reception.
(Author's abstract, technical report including miscellaneous government











Telefunken Ztg., vol. 34, pp. 209-214; September 1961.Source Text
Keyword Text
The development of this direction finder in the lf band is first reviewed followed
by brief mention of the use and properties of the U-type in the hf band.  In the
VHF band the H-type is preferably made rotational since one pair of dipole
elements alone is required and a goniometer can be dispersed with.
Furthermore, it can easily be designed for broad-band use.  With this single
dipole pair compensation for unbalanced voltages between element can be
obtained with an adjustable differential transformer.  Sense determination is
effected by means of a 2-terminal network connected to one of the elements.







HF Antenna Study for Project VELATitle Text
Alfano, W. A., and Phillips, C. E.Author Text
Eleventh Annual Symposium on USAF Antenna Research and Development
Program, University of Illinois; October 1961.
Source Text
Keyword Text
In connection with Project VELA (techniques for the detection of nuclear
explosions at high altitudes and in space), Granger Associates has been
awarded contract by the Air Material Command, U.S. Air Force, for study and
design of a suitable antenna system for use with a high-frequency (3 - 30 Mc)
backscatter radar detection system.  Tentative antenna characteristics are
listed as follows:  (a) Operate from 3 to 30 Mc without deterioration of
performance, (b) Ability to scan 360 degrees in azimuth in about one minute,
(c) Present a constant load to the transmitter with change in frequency,
azimuth and elevation, (d) Side lobes reduced to the extent that possible
return from directions is virtually eliminated, (e) Ability to control the elevation
angle of the major lobe, from horizontal to approximately 45 degrees, believed
not necessary, (f) Transmitter antenna should be able to withstand 10 kw
average power with peak power of 0.5 megawatt.  Pulses will be about one
millisecond long and prf about 5 to 20 per second, (g) Be of reasonable size
and complexity.  A study of system requirements has been conducted to
establish more precisely the antenna parameters such as azimuth and
elevation beamwidths of the transmitting and receiving antennas.  Site
requirements have also been considered during the initial phase of the
investigation.  Various antenna configurations, including arrays of
logarithmically periodic antennas have been considered and results of the
evaluations are presented.  (Author's abstract and Written for this publication
by Southwest Research, technical report including miscellaneous government







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Quarterly
Progress Report No. 1, Contract No. DA 36-039-sc-87264, Continuation of DA
36-039-sc-84525, ASTIA No. AD-271 531; 31 October 1961.
Source Text
Keyword Text
Studies and investigations were made which will lead to the design of a radio
direction finding system for the MF-HF-VHF range.  The traveling-wave
antenna RDF system was operated in the field, and performance data are
included.  The source of instability in the counter circuits for the pulse
waveform modulators was found.  Work was continued on a special purpose
analog calibrator for the SADIST system.  Additional improvements were also
made in the panoramic RDF system.  Problems in the development of a
VHF/UHF antenna are discussed.  (Author's abstract, technical report
including miscellaneous government published material, English







D.C. Signalling in Conducting MediaTitle Text
Burrows, Charles R.Author Text
Datatronics Engineer, Inc., presented at Joint conference International
Scientific Radio Union and Institute of Radio Engineers, The University of
Texas, Austin, Texas, 24 October 1961.
Source Text
Keyword Text
The electric field produced by the dc current between two spheres is
calculated and expressed in terms of input power.  The attenuation between
these spheres and a pair of receiving spheres considered as a four-terminal
network is found to be P2/P1=l12l22 a1a2/16r6 where a1 is the radius of the
transmitting spheres separated by a distance l1 apart, a2 is the radius of the
receiving spheres separated by a distance l2 and r is the distance between
transmitter and receiver all in the same units.  This equation applies when the
line joining the transmitting spheres is  parallel to the line  joining the
receiving spheres and perpendicular to the direction of propagation.  For
collinear spheres P2/P1 is four times as great, but other factors combine to
counteract this apparent advantage.  The transient responses to a unit step
and a unit pulse are calculated and presented as curves.  The minimum
practical pulse duration for the former configuration is to=σµr2/3 where σ is the
conductivity and µ the permeability all in MKT units.  A pulse of the same
length is more smeared in the collinear direction and reduced in amplitude by
a factor approximately 3.  (Author's abstract, presentation/program and
abstracts published by International Union of Radio Science [U.R.S.I.],






Quasi-Static Response of a Magnetic Dipole Near the Air-Earth InterfaceTitle Text
Cook, K. R. and Kelly, R. D.Author Text
Engineering Experiment Station, University of New Mexico, presented at Joint
conference International Scientific Radio Union and Institute of Radio
Engineers, The University of Texas, Austin, Texas, 24 October 1961.
Source Text
Keyword Text
A preliminary investigation of the magnetic field created by a small current
loop located near the air-earth interface is described.  Emphasis is placed on
the nature of the magnetic fields in the static induction zone where distances
are less than a wavelength.  The frequency of the source used was below 3
kc and distances involved were less than one kilometer.  The source
excitation was a transient which decayed rapidly with time.  The earth half
space consisted of rock which may be classified geologically as granite,
greenstone, quartzite, and diorite.  Conductivities of such rock are in the
range of 10-5 to 10-4 mhos per meter and the relative dielectric constants are
about 7 to 10.  The experiment was conducted in the Manzano Mountains
near Albuquerque, New Mexico.  The experiment consisted of two phases:
during the first phase the transmitter was placed in the air at the earth-air
boundary.  This provided a good approximation to a plane interface over a
region  of one kilometer in radius.  Experimental data are compared with
static field predictions.  The second  phase of the experiment consisted of
placing the dipole source and the observation pint in abandoned mines
between which were layers of solid granite.  The transmitter and observation
point were approximately one kilometer apart.  Data are compared with
information from the first phase and with the static field predictions.
Observations indicate no significant dispersive effects in the granite.  It is
further apparent that the presence of the earth boundary has very little effect
on the magnitude of certain components of the magnetic field.  (Author's
abstract, presentation/program and abstracts published by International Union






Air-to-Undersea Communication: Electromagnetic Fields in the Two
Media, Caused by Vertical and Horizontal Electric Dipoles in Air
Title Text
Durrani, S. H.Author Text
Engineering Experiment Station, University of New Mexico, presented at Joint
conference International Scientific Radio Union and Institute of Radio
Engineers, The University of Texas, Austin, Texas, 24 October 1961.
Source Text
Keyword Text
A brief description of the salient features of electromagnetic waves in a
conducting medium is followed by a discussion of the practical ranges of
various parameters involved in the problem of air-to-undersea communication
at frequencies of 10 to 105 c.p.s.  Using the integrals given by Sommerfield,
expressions are developed for components of the appropriate vectors in both
air and sea, in terms of certain auxiliary integrals and their functions,
evaluated at specified points.  Asymptotic series expansions for these
integrals, which may be differentiated or integrated term-wise to get the
necessary functions, are derived by extending the work of Banos and Wesley.
 Values of the appropriate vector and electromagnetic field components are
obtained for the so-called "quasi-near range" when r, the horizontal distance
between the point of observation and the source,  is less than a wavelength in
air (of the order of miles) but more than a wavelength in sea (of the order of
feet) with the restriction that the source height and the height or depth of the
point of observation are both smaller than r.  It is found that for large
distances, the strongest E field in the sea  is the horizontal component of the
E field produced by a vertical dipole in air.  Combining this with the known
results for fields in air produced by submerged dipoles, it is concluded that
from considerations of field-strength alone,  the best inter-communication
scheme has a vertical dipole in air with a horizontal dipole in the sea.  Some
comments on reciprocity and a discussion of the practical communication-
ranges are included.  (Author's abstract, presentation/program and abstracts
published by International Union of Radio Science [U.R.S.I.], English






Does the Bobolink NavigateTitle Text
Hamilton III., William J.Author Text
Technical Report from:  California Academy of Sciences San Francisco.
Report  AFOSR-2517, 2 pages; October, 1961.
Source Text
birds, navigation, direction finding, celestial
navigation, BOBOLINKS
Keyword Text
On 1 September 1959, a captive adult female Bobolink escaped  from
captivity at Berkeley, California.  This bird had been  taken from its breeding
locality in North Dakota on 9 August  1959 and shipped to Berkeley where it
was held on a light-dark  schedule coinciding with the natural photoperiod for
its home  locality in North Dakota.  On the three nights prior to escape  this
bird was held in an experimental cage automatically  registering the
directional component of migratory activity at  night. On the first of these
nights the preferred direction  almost coincided with the home direction while
on the third  the direction was parallel to the natural route of migration  of the
population from which this bird was derived.  The  direction on the second
night was intermediate. On the first  day of June of the following year this
same bird was  recaptured at the location where it was originally trapped in
Kenmare, North Dakota. Since the experimental site in  California is not on a
migratory pathway of Bobolinks, some  navigation capacity permitting the
eventual return seems to be  implied.  The orientation mechanism and the






Observed Attenuation Rate of ELF Radio WavesTitle Text
Jean, A. G., Murphy, A. C., Wait, J. R., and Wasmundt, D. F.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 5, p. 475; September-October 1961.Source Text
Keyword Text
Propagation attenuation rates for frequencies below 1 kc/s in the ELF region
(30 c/s to 3,000 c/s) were calculated from the spectra of atmospherics
observed at widely-spaced stations.  Data are presented for east to west
propagation under sunset approaching the eastern station.  Under these
conditions, the attenuation rates are about 1 dB/1,000 km at 75 c/s and
increase with increasing frequency, attaining about 3 dB/1,000 km at 200 c/s.
 The attenuation rates observed seem to be consistent with a two-layered
ionosphere model with its lower region 90 km above the earth.  (Author's







On the Analysis of LF Ionospheric Radio Propagation PhenomenaTitle Text
Johler, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 5, p. 507; September-October 1961.Source Text
Keyword Text
Recent theoretical work which employs the classical magneto-ionic theory of
propagation model of the ionosphere applicable to transmission via the
ionosphere at or close to grazing incidence is employed to analyze LF
propagation data.  The results of the analysis illustrated a practical model of
the ionosphere by a detailed study of transmission via the first time-mode in
particular.  Recent contribution and extensions to the classical geometric-
optical theory of propagation (Wait and Conda, 1958; Wait, 1960; Johler and
Walters, 1960, 1961) of LF waves about the earth provide a valuable analysis
tool for the interpretation of various experimental data.  This paper
summarizes the mathematical formulas required to predict the field with
particular emphasis on a type analysis most suitable for large scale
electronic computers.  Attention is focused on certain available experimental
data and the results of the analysis are detailed with emphasis on technique.
However, the physical phenomena which can be deduced as a result of the
analysis of these data are given considerable attention to emphasize the
value of the technique.  (Author's abstract, formal literature, English






Feasibility of Electrically Small Antennas on an Energy BasisTitle Text
Kalafus, R. M., and Lyon, A. M.Author Text
Eleventh Annual Symposium on USAF Antenna Research and Development,
University of Illinois; October 1961.
Source Text
Keyword Text
This paper presents a basic analysis and conclusions of a study intended to
determine whether it is possible to enhance the performance of small
antennas by utilizing materials such as dielectrics and ferrites.  The shorter
wavelength in materials having high permeability and permittivity is attractive,
for it suggests the possibility of reducing the physical size of an antenna.
Other possibilities for improvement include beam-shaping, efficiency, and
broadbanding in certain devices.  Work has been carried out investigating
material-filled cavities, slots, and waveguide horns as well as imbedded loops
and dipoles.  The theoretical results have been encouraging but experimental
verification depends highly on the availability of low-loss materials, which exist
now only in small quantities.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Design and Development of Antenna Group for Direction Finder Sets
AN/PRD-7() and AN/PRD-8()
Title Text
Monser, G., and Cecil, J.Author Text
American Electronic Laboratories, Inc., Colmar, Pennsylvania, Quarterly




Research was continued on the design and development of the Antenna
Group for Direction Finder Sets AN/PRD-7() and AN/PRD-8().  Mechanical
considerations are presented which bring the design concept into agreement
with requested amendments to the design plan.    Concerning electrical
design, attention was focused on a simulated Adcock antenna which was
used for impedance measurements to obtain an optimum design for the
Adcock antenna and its balun.  An example of the testing and data analysis
performed on this antenna is given.  Improvements in the design of the log
periodic antenna are indicated.  Also, the results of an investigation of the
components used in conjunction with the antennas are discussed.  (Authors'
abstract, technical report including miscellaneous government published
material, English language/USA abstract, document not available, see
Abstract No. 4598, antennas, direction finding, radio receivers, very high
frequency, radio interception, azimuth gating, antenna radiation patterns,







Abstracts of the Annual Symposium (No. 11) on the USAF Antenna
Research and Development Program. October 16-20, 1961. Volume  I
Title Text
Park, Robert AllertonAuthor Text
Technical Report from:  Aeronautical Systems Div Wright-Patterson AFB
Ohio.  373 pages, 1961.
Source Text
antennas, symposia, abstracts, spacecraft, microwaves,
circuits, tracking, scan, design, antenna radiation
patterns,  antenna components, direction finding
Keyword Text
The volume contains sections on space antennas, microwave  antenna







Resonance of the Space between Earth and IonosphereTitle Text
Poeverlein, H.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 5, p. 465; September-October 1961.Source Text
Keyword Text
When noise radiation of roughly one or a few kilocycles per second is emitted
in the higher atmosphere, part of it (an extraordinary wave) is propagated
downward into the space between earth and ionosphere.  Reflection at the
earth and ionosphere leads then to a standing wave in this space, whose
intensity for a given incident power flux varies very much with frequency.
Maximum field strength of the standing wave is derived for the resonance
frequencies of the space.  The incident wave fronts are assumed to be
horizontal.  Only clearly defined wave fronts being of a sufficiently wide
extension and showing no noticeable irregularities will lead to a definite
resonance.  The space between earth and ionosphere is comparable to an air
gap between two parallel plane reflectors.  The lower ionosphere is however
only a partial reflector, allowing radiation to enter the resonance space and
causing at the same time some loss of energy out of the resonance space
(leakage).  Stratification of the lower ionosphere has some influence on the
resonance phenomena.  With a D layer, an additional resonance at a lower
frequency is obtained.  It seems too early to decide whether in any observed
noises the resonance spectrum of the space between earth and ionosphere
becomes apparent, but it is expected that noise spectra observed on the
ground are modified by the resonances.  In case of monochromatic
emissions, the received intensity depends on the position in the resonance
spectrum.  The resonance spectrum should be received in case of emission
of a white-noise spectrum, provided the wave fronts are appropriate.  In a
space between two infinite parallel plates resonance is observed when half a
wavelength or multiples of a half-wavelength fit into the space.  The
electromagnetic field in this case of resonance is that of a standing wave
whose wave planes are parallel to the plates.  If one of the plates is made
partially transparent, a model of the earth and ionosphere is obtained.  The
semitransparent plate like the ionosphere lets waves enter from outside - or
from the higher atmosphere - and still permits resonance oscillations.  The
phenomena encountered in the case of two semitransparent plates (wire
gratings) or one conductor together with a semitransparent plate (grating or
dielectric plate) have been described in the literature (Casey and Lewis, 1952;
Wait, 1954, von Trentini, 1956).  The field intensity in the resonance space is
strongly dependent on the frequency of the incident waves, showing peaks at
the resonance frequencies.  The partial transparency of one of the reflectors
Abstract Text
entails imperfect reflection and contributes thus to a limitation of the
resonance peaks.  (Author's abstract, formal literature, English language/USA





Experimental Study of Inverted L-, T-, and Related Transmission-Line
Antennas
Title Text
Prasad, S., and King, R. W. P.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 5, p. 449; September-October 1961.Source Text
Keyword Text
An experimental study is made of inverted L-, T-, and related transmission-
line antennas and with two-, three-, and four-element top loads.  The apparent
measured impedance is corrected for end effects; the approximate theoretical
impedances are calculated for very small heights for which measured values
cannot be obtained readily.  The transmission-line antennas studied are shunt-
driven with one open and one closed end or with two closed ends.  (Author's







Position-Location Network StudyTitle Text
Priedigkeit, J. H. and Elpel, E. A.Author Text
Report No. 5, Fifth Quarterly Progress Report, 1 July to 30 September 1961,
SRI Project No. 3335, Contract DA-36-039-SC-84966, DA Project No. 3E44-




Four task areas have been established in a program with the objective of
laying a foundation for the development of an automated tactical radio-
direction-finding system.  These task areas re:  (1) investigation of remote-
tuning of a network of radio receivers by means of a standard 60-word-per-
minute teletype circuit, (2) investigation of semi-automatic bearing read-out,
evaluation, and transmission, (3) investigation of field-data evaluation and
processing techniques, and (4) over-all systems study and planning.  During
the fifth quarter of this project, attention has been directed toward the
utilization of the bearing read-out concept and toward further consideration of
bearing-data evaluation and processing techniques.  It was concluded that
more than one set of bearing read-out and bearing transmission equipment
should be constructed to permit this concept to be evaluated as a part of a
direction-finding network.  It was also concluded that the observed fluctuations
in signal bearing may be reduced if it is possible to direction-find on a
selected more of propagation, that bearing quality is an important factor in
position location, that the reporting of signal bearings as merely an estimated
mean and variance deprives the position-location analyst of certain statistical
data which may be significant, and that an automatic-bearing computer might
be advantageous.  (Authors' abstract, technical report, English language, file






Position-Location Network StudyTitle Text
Priedigkeit, J. H., and Elpel, E. A.Author Text
Stanford Research Institute, Menlo Park, California, Progress Report No. 5,
Contract No. DA 36-039-sc-84966, ASTIA No. AD-272 805; October 1961.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Technology of Radio Direction-Finding DevicesTitle Text
Rehahn, J. P.Author Text
Aerospace Technical Intelligence Center, Wright-Patterson Air Force Base,
Ohio, Translation No. MCL-1328, Original article: Nachrichtentechnik , vol. 9,
pp. 382-391, 1960, ASTIA No. AD-265 725; 19 October 1961.
Source Text
Keyword Text
A synopsis is given of frequently used radio direction-finders.  General
viewpoints are found for a systematic presentation and directional modulation
is given as the essential feature.  In describing actually constructed devices,
only the most important properties are considered.  (Author's abstract, trade








Rosenzweig, M. R.Author Text
Scientific American, vol. 205, no. 4, pp. 132-42, October 1961.Source Text
Keyword Text
This article is a historical commentary concerning early experiments in
localizing sources of audible sounds by the human ear.  The studies reported
cover experiments commencing with those of Giovanni Battista Venturi (1746-
1822) and continuing to those conducted by Walter Riss of the State
University of New York Downstate Medical Center in 1959.  (Abstract source






On the Index of Refraction in the IonosphereTitle Text
Theimer, Otto and Taylor, Leonard S.Author Text
J. Geophys. Res., vol. 66, no. 10, pp. 3157-62, October 1961.Source Text
Keyword Text
The forces acting upon an electron in an ionized gas are investigated to
determine the index of refraction of the medium.  The result previously
established by Darwin that the force due to the polarization field in an ionized
gas of low concentration is canceled by the effect of collisions between ions
and electrons is re-established in a simple manner that clearly displays the
physical basis for the effect.  Because of this cancellation, the Sellmeyer
formula,
  n2 - 1 = Ne2/εomω2
determines the relation between the electron number density, N, and the
index of refraction, n, in the ionosphere when collisions are neglected.  It is
shown that this result is independent of the effects of free-electron orbits
which penetrate the orbits of bound electrons and of the effect of asymmetric
charge distributions in the ions.  The breakdown of the theory at high
frequencies is described.  (Abstract source unknown, formal literature,






Abstracts of the Annual Symposium on the USAF Antenna Research
and Development Program (11th)
Title Text
VariousAuthor Text
Symposium held at Robert Allerton Park,  Moniticello, Illinois 16-20 October
1961; Sponsored by  Aeronautical Systems Division, Wright Patterson Air
Force  Base, Ohio, Volume I
Source Text
antennas, conferences, abstracts, air force research,
satellite antennas, microwave equipment, circuits,
spiral  antennas, direction finding, tracking,
scanning, antenna  radiation patterns, antenna
configurations
Keyword Text





On the Impedance of Long Wire Suspended over the GroundTitle Text
Wait, J. R.Author Text
Proc. IRE, vol. 49, p. 1576; October 1961.Source Text
Keyword Text
Much has been written over the years on the subject of the ground or
suspended above it.  The possibility that a long horizontal wire will be feasible
radiator of VLF radio waves has reopened interest in the problem.  It is the
purpose of this note to outline a rather simple solution for the impedance of an
infinitely long wire located at a height h over a homogeneous flat ground.
(Author's abstract, formal literature, English language/USA abstract, file






A Note Concerning the Excitation of ELF Electromagnetic WavesTitle Text
Wait, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 5, p. 481; September-October 1961.Source Text
Keyword Text
Previous solutions for the ELF mode series are discussed briefly.  Particular
attention is paid to the height-gain functions.  The excitation of the modes for
vertical and horizontal dipole excitation is also considered.  (Author's







High-Precision Angle Determination by Means of Radar in a Search
Mode
Title Text
Watters, E. C., Rees, F. L. and Enstrom, R. A.Author Text
IRE Transactions on Military Electronics, pp. 317-325, October 1961.Source Text
Keyword Text
One of the more difficult requirements to meet in the design of radars is that
of accurate angular measurement.  In tracking radars, the azimuth and
elevation of a target can be measured to a high degree of accuracy by a
nulling method.  Two of the most practical methods for obtaining angular
accuracy in search radars are discussed in this paper.  The first method is an
interferometer technique employing either two receiving  antennas for each
dimension of angular measurement with two frequencies of transmission for
the resolution of ambiguities, or three receiving antennas positioned relative to
one another so that the equivalent effect is achieved with only one-frequency
transmission.  The second method is a combination amplitude comparison
and interferometer technique in which the ambiguities are resolved by the
amplitude comparison system.  An analysis of each of these systems has
been made using a statistical approach in which equations are developed
relating the probability of error for a specified angular accuracy to SNR power
in the receiver.  Curves are presented which show this relationship for a 100 to
1 beam splitting ratio.  (Abstract taken from authors' summary, formal






High-Precision Angle Determination by Means of Radar in a Search
Mode
Title Text
Watters, E. C., Rees, F. L., and Enstrom, R. A.Author Text
IRE Transactions on Military Electronics, Group on Military Electronics,
Institute of Radio Engineers, New York, New York, ISSN 0096-2511, pp. 317-
325, 8 references, October 1961.
Source Text
Keyword Text
One of the more difficult requirements to meet in the design of radars is that
of accurate angular measurement.  In tracking radars the azimuth and
elevation of a target can be measured to a high degree of accuracy by a
nulling method.  Two of the most practical methods for obtaining angular
accuracy in search radars are discussed in this paper.  The first method is an
interferometer technique employing either two receiving antennas for each
dimension of angular measurement with two frequencies of transmission for
the resolution of ambiguities, or three receiving antennas positioned relative to
one another so that the equivalent effect is achieved with only one-frequency
transmission.  The second method is a combination amplitude comparison
and interferometer technique in which the ambiguities are resolved by the
amplitude comparison system.  An analysis of each of these systems has
been made using a statistical approach in which equations are developed
relating the probability of error for a specified angular accuracy to SNR power
in the receiver.  Curves are presented which show this relationship for a 100 to







AN/TRD-15 Automatic ReadoutTitle Text
Williams, C.Author Text
Servo Corporation of America, Long Island, New York, Quarterly Progress
Report No. 1, Contract No. DA 36-039-sc-87279, Report No. SCA-27900-RQ-
1, ASTIA No. AD-265 359; 16 October 1961.
Source Text
Keyword Text
Research is concerned with an investigation to determine whether it is
possible to provide an automatic feature to the direction finder which will
eliminate the human operator or reduce the skill required of the operator.
Progress is described toward instrumenting the AN/TRD-15 HF doppler
direction finder for a study to determine the existence and degree of
correlation between azimuth angle of arrival, vertical angle of arrival, signal
strength, and harmonic content of the data signal, the purpose being to derive
logic for an automatic readout system.  An indicator which is capable of
presenting both azimuth and vertical angles of arrival is described.  (Author's
abstract, technical report including miscellaneous government published






Computation of Whistler Ray PathsTitle Text
Yabroff, I.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no, 5, p. 485; September-October 1961.Source Text
Keyword Text
Calculations of whistler ray paths in the outer ionosphere are shown for a
variety of electron density profile models including exponential, constant, and
columnar profiles.  The Haselgrove formulation of the ray equations was used
with the magneto-ionic representation of the wave refractive index to develop a
set of differential equations for ray tracing suitable for inhomogeneous,
anisotropic medium.  The variation of paths with frequency, latitude, initial
wave-normal angle, and other variables are examined for the purpose of
providing a preliminary basis for comparison of the theoretical with some of
the experimental results.  (Author's abstract, formal literature, English







Investigation of Array and Lens-Type Scanning AntennasTitle Text
Andreasen, M. G.Author Text




An investigation was made of array and lens-type scanning antennas.  High-
resolution antenna arrays were developed with relatively few antenna elements
by using interferometer techniques combined with suitable signal-processing
circuitry.  Further, theoretical and experimental design information was
derived for a novel beam-scanning lens antenna that is useful at frequencies
as low as the HF band.  The lens consists of a pair of wire grids with square,
hexagonal, or triangular mesh.  Some work was done on nonuniformly spaced
arrays.  The results of this study, however, were not very promising.  (Author's
abstract, technical report, English language, document not available, radar
antennas, coupled antennas, design using radio interferometers, wire
screens, microwave frequency, lens antennas, radar scanning, electronic







Balloon Tracking Using Direction Finder TechniquesTitle Text
AnonymousAuthor Text











Winds Aloft: Direction Finder Tracking Feasibility StudyTitle Text
AnonymousAuthor Text











Radio Location TechniquesTitle Text
AnonymousAuthor Text
Ohio State University, Research Foundation, Columbus, Ohio, Progress
Report No. 3, Phase 2, Report No. 1075-11, Contract No. AF 30(602)2214,
ASTIA No. AD0326 759; 4 November 1961.
Source Text
Keyword Text
The progress made toward the design and construction of a prototype
direction finding system for the VLF range during  the last quarter is
discussed.  The discussion deals with the design of electronic circuitry
specialized to the needs of the system.  This circuitry includes a phase lock
serve system, a wideband ac differential amplifier, an active impedance
matching device, and equipment for propagation studies.  (Abstract source
unknown, technical report including miscellaneous government published







Fourth Interim Report:  The Beverage Direction Finder.  Interim
Development Report for a Study Technique to Produce a High
Frequency Land-Based Direction Finder Utilizing Traveling Wave
Beverage Antennas in the Air-Earth Interface
Title Text
Cooper, R. E., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), Contract N Obsr 85364; 4 November
1961.
Source Text
theory, Beverage antenna, arraysKeyword Text
A skywave bearing test of the 360º Beverage array has been completed.
Standard deviations between 3.5 and 4.3 degrees were obtained on identified
signals between 5 and 25 mc for a sample of several hundred bearings.
These results were obtained under a number of unfavorable equipment
conditions including a very slow scan rate and wide spacing between
antennas.  In the future, it is believed that the standard deviation can be made
to approach 2 degrees.  Equations for calculation of three-dimensional
patterns for the Beverage antenna have been derived.  Calculations of two
elevation patterns were made.  The 72 degree sector array with 2 degree
spacing has been completed including preliminary checks.  Measured pattern
data obtained agrees with theoretical calculations for ground wave
propagation.  Antenna parameters (transmission line constants and effective
height) have been determined on single antennas in each array over the
frequency range of 5 to 25 mc.  Work on the inductive commutator has been
postponed in favor of a semiconductor diode switch.  Development of this
diode commutator is about 60 per cent complete.  A comprehensive technical
report which presents in detail all accomplishments of this program to date is






Electrical Conductivity Measurements of the Earth at Audio FrequenciesTitle Text
Maxwell, E. L., Farstad, A. J., et alAuthor Text
DECO Electronics, Inc.,  Boston, Mass., report for Contract NOnr 3387(00),




Ground conductivity measurements from 20 to 16,000 c/s were made with
electrical sounding techniques to maximum depth of 8 km.  Soundings were
taken at two locations, Boulder, Colorado and Pole Mountain District of the
Medicine Bow National Forest, Wyoming.  The very deep soundings at Pole
Mountain have indicated a very low conductivity (10-5 mhos/m or less) for the
basement of the earth's crust.  Frequencies above 200 c/s yielded conflicting
results at depths large compared to a skin depth.  At relatively shallow
depths, however, results appear to be valid at all frequencies used and
indicate that displacement currents may be neglected.  The electrical
conductivity of earthen materials in situ were also obtained from intrinsic
impedance measurements.  These were in effect audio Magneto-Telluric
measurements with lightning providing the source of energy.  Results were
obtained at frequencies from 12 to 330 c/s and are compared with electrical
sounding data.  (Abstract source unknown, technical report, English






Progress on the Design and Development of a Three-Loop Antenna for
the AN/SLR-10
Title Text
Moore, J. D. And Travers, D. N.Author Text
Interim Development Report for Contract NObsr-85410, Southwest Research
Institute, 12 November 1961.
Source Text
Keyword Text
The over-all design of the AN/SLR-10 three-loop antenna is briefly reviewed.  A
description of the antenna at the present design state is given with emphasis
upon changes since the first interim report.  The design and development of
specific antenna components is discussed.  Field tests under another
contract have shown the performance of the small ferrite cored spaced loop to
be correct for horizontal polarization.  The remaining development task
involves the geometry configuration of conductors on the electrostatic shield
to obtain a shield self-resonance above 100 mc and field tests of breadboard
models of the shield over a spaced loop to determine antenna performance at
mast resonance.  The details of the modification of the AN/SLR-10 system for
use with the three-loop antenna are complete.   An auxiliary junction box will
be used to simplify field modification of the AN/SLR-10 system for adaptation
to the three-loop antenna.  (Abstract source unknown, technical report,






Locating Battlefield Casualties (Medical Experiment Spring 1961.
<NOTE> Final  Rept. 17 Apr-19 May 61
Title Text
no authorAuthor Text
Technical Report from:  Army Combat Developments Command Fort Ord Calif
Experimentation Command. 25 pages; November, 1961.
Source Text
casualties, position finding, test equipment, infrared
binoculars, radio equipment,  statistical analysis,
infrared detectors, night vision, terrain, transmitter
receivers,  Walkie talkies, An/PRC-34, NTISDODXD
Keyword Text
A field test was made to determine whether certain specialized equipment
would improve  the capability of medical personnel to search for and locate
battlefield casualties.  This  equipment included a battle casualty locating
system (BACALOC) short range helmet  radios (AN/PRC-34) and infrared T6A
binoculars.  Searches for casualties were made  by aid-evacuation teams with
and without the special equipment, and times to locate were  compared.
These devices, as tested, did not generally or materially assist aid-evacuation
 teams except when making search at night in open terrain. Under these







Single-Channel Direction Finding in a Multi component FieldTitle Text
Sherrill, W. M. and Travers, D. N.Author Text




On the basis of theoretical argument and experimental results, the capability
of a single-channel spinning-loop direction finder to resolve the directional
components of a Multi component field of plane waves is demonstrated.
Calculated bearing displays are compared with corresponding displays
obtained by experiment for the cases of two and three components.
Directional resolution of components of equal and differing frequencies is
demonstrated, and methods of presenting the bearing display are discussed.
(Abstract taken from authors' summary, formal literature, English language,






Single-Channel Direction Finding in a Multicomponent FieldTitle Text
Sherrill, W. M., and Travers, D. N.Author Text
IRE Trans., vol. AP-9, no. 6, pp. 521-526; November 1961.Source Text
Keyword Text
Theoretical and experimental results are presented which show that a
spinning simple-loop, single-channel direction finding system is capable, in
principle, of resolving the directional components of a multi-component field.
Calculated and measured bearing displays for the case of two and three
components are compared.  Directional resolution of components of equal
and differing frequencies is demonstrated and methods of presenting the
bearing display are discussed.  (IRE or IEEE abstract, formal literature,






Electrostatic Shielding of the Spaced Loop Antenna for Signals of
Mixed Polarization
Title Text
Sherrill, W. M., Moore, J. D., and Travers, D. N.Author Text




Results are reported of an investigation of the effects of electrostatic shield
configuration on the response of the spaced loop antenna to signals of mixed
polarization.  It is found that strong electrical coupling of the shield to the
antenna can result in degraded spaced loop response to incident waves with
horizontally polarized components.  Because of the weak antenna to shield
coupling of ferrite spaced loops, these antennas show proper response to
signals of mixed polarization.  Progress regarding the evaluation of the Servo
Corporation DFG-4 Doppler direction finder and the evaluation of the Racal
RA.17 and the R-390A receivers is summarized.  (Author's abstract, technical
report including miscellaneous government published material, English






The Effect of Collisions on the Propagation of Radio Waves in the
Ionosphere
Title Text
Titheridge, J. E.Author Text
J. Atmos. Terrest. Phys., vol. 22, no. 3, pp. 200-17, November 1961.Source Text
Keyword Text
Curves are given showing the effect of the electron collision frequency ρ on the
group refractive index, for both the ordinary and extraordinary rays, under a
wide variety of conditions.  It is shown that collisions do not significantly affect
the virtual height of radio waves reflected in the E- and F-layers of the
ionosphere.  It is also shown that the absorption of a radio wave reflected in
the ionosphere can be obtained by integrating an absorption coefficient ko,
equal to v times the value of k/v at v=0, up to the classical height of reflection.
 This simple procedure yields the same result as a full-wave calculation of the











New York Metropolitan Chapter of Professional Group on Aerospace and
Navigational Electronics, December 1961.
Source Text
Keyword Text







A Twin-Wire Traveling-Wave AntennaTitle Text
Belousov, S. P. and Yampol'skiy, V. G.Author Text
Southwest Research Institute, Electromagnetic Division, Direction Finding
Research Library file (source of publication unknown), 20 December 1961.
Source Text
Keyword Text
Given are the parameters of the Beverage short-wave twin-wire antenna,
placed on wet ground.  It is shown that the effectiveness of a twin-wire
antenna is significantly greater than that of a single-wire antenna.  (Authors'
abstract, formal literature, English language, file no. 678, Beverage antenna,






Effects of the Ionosphere on VLF Navigational AidsTitle Text
Blackband, W. T.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 6, p. 575; November-December 1961.Source Text
Keyword Text
Long range navigational aids could be devised using VLF transmissions.  The
propagation of such waves is controlled by the lowest level of the ionosphere.
The small changes in phase velocity which accompany the diurnal
ionospheric changes have been studied using ground monitor stations.
Preliminary measurements made in an aircraft show internal consistency in
fixing of about 1 nautical mile at ranges of 5,000 to 6,000 miles.  (Author's







Airborne Homing SystemTitle Text
Boyle, H. M.Author Text
Wireless World, vol. 67, no. 12, pp. 614-615; December 1961.Source Text
Keyword Text
Phase difference measured to provide direction finding information; this is
accomplished by phase-shifting network between 2 antennas used for
reception of transmission on which it is required to home; certain
improvements in method are discussed.  (Science or engineering abstract,






Phase-Locked Loops for Electronically Scanned Antenna ArraysTitle Text
Breese, M., Colbert, M., Rubin, W., and Sferrazza, P.Author Text
Trans. IRE, vol. SET-7, no. 4, pp. 95-100; December 1961.Source Text
Keyword Text
ATHESA (Automatic Three-dimensional Electronic Scanned Array) technique
for achieving very high antenna gain for deep-space communication systems
is described; phase coherence over band of frequencies is established on
reception automatically and continuously for either stationary or moving
targets by phase locking signals from antenna elements separated by many
wavelengths to reference antenna element.  (Science or engineering abstract,







Evaluation of the DFG-4 UHF Direction Finder with Concentric through
Mast Installation
Title Text
Cooper, R. E., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), Task Summary Report Number X,
Contract NObsr 85086; 15 December 1961.
Source Text
Keyword Text
A shipboard comparison and evaluation of the AN/URD-4 Adcock and Servo
Corporation DFG-4 Doppler UHF Direction Finding equipments were made on
board the USS O'Hare, DDR-889, during March 1961, at Norfolk, Virginia.
Results of these tests were presented in Task Summary Report IX, dated 15
April 1961.  The DFG-4 equipment was then sent to SwRI for a land based
evaluation of performance with the dipole elements installed concentrically
and not at the top of a vertical mast.  Pending results of initial tests,
reradiation effects and investigation of concentric mounting on a mast of 15
inches in diameter were to be considered.  Equipment installation at SwRI
was completed during July 1961, and was described in Interim Development
Report dated 1 April 1961.  This installation description is repeated in this
report for completeness.  Tests on a 225-400 mcs. Doppler with a concentric
thru-mast installation were conducted.  (Author's abstract, technical report
including miscellaneous government published material, English






Reliability of Atmospheric Radio Noise PredictionsTitle Text
Herman, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 6, p. 565; November-December 1961.Source Text
Keyword Text
Measured radio noise values are compared with the corresponding
International Radio Consultative Committee (C.C.I.R., 1957) predicted values
at four noise measuring stations.  Five frequencies between 0.013 and 10.0
Mc/s are considered.  The stations selected for this study include Balboa,
Panama, near two major radio noise centers, and Byrd Station, Antarctic,
remote from atmospheric radio noise sources.  It is found that the predicted
and measured noise levels are in good agreement except at some places and
times, where large discrepancies occur.  Most of the disagreements are found
at places where the predictions are based on extrapolations of data measured
at other stations.  Reasons for the disagreements are discussed.  (Author's







The Altitude at Which Solar-Flare-Induced Ionization Is ReleasedTitle Text
Kanellakos, D.P., Villard, O.G., Jr.Author Text
Technical Report from:  Stanford Univ Calif Stanford Electronics Labs., Report
arpa-19661, 10 pages; December, 1961.
Source Text
ionization, ionosphere, solar flares, atmospherics,
cosmic rays, electromagnetic radiation,
extraterrestrial radio waves, high frequency,
mathematical analysis, partial differential  equations,
scattering, solar disturbances, wave propagation,
NTISDODXD, NTISDODXDB
Keyword Text
Observations of instantaneous frequency and angle-of-arrival changes during
solar flares  suggest that new ionization is introduced initially somewhere just
above the E  region--very probably in the height region 120 to 140 km,
although even higher heights  are possible. This initial ionization may or may
not be followed by the generation of  ionization in the absorbing D region. The
time variation of height at which  solar-flare-induced ionization is released,
suggests that the ionization-producing radiant  energy is initially soft, and







Kerr, O. E., Kearns, W. J.,  et alAuthor Text
Air Force Cambridge Research Labs., Bedford, Mass., Report No. AFCRL-
1102, DDC no. AD-272 971, December 1961.
Source Text
Keyword Text
The relative merit of the instrumentation developed to obtain Doppler,
directional, and interferometer data is discussed and evaluated in terms of the
use of the data.  The three simplified methods described use data obtained
from a small network of ground stations to approximate the position,
elevation, velocity, and direction of a transmitting satellite.  The necessary
assumptions (stationary system of a planar earth and horizontal flight at
constant velocity) prohibit determination of the complete orbit.  The
information obtained does narrow the field of search for instruments of greater
precision.  (Author's abstract, technical report, English language, file no.







RFD Antenna Techniques Survey, Volume II. BibliographyTitle Text
Llewellen, P. A.Author Text
Armour Research Foundation, Illinois Institute of Technology, Technology




A comprehensive survey of the open and government literature on antenna
techniques, high frequency, and very low frequency was conducted from May
18 to December 17,  1961.  An annotated bibliography of 130 selected
references has been prepared.  (Abstract source unknown, technical report,






Dipole Radiation in a Conducting Half SpaceTitle Text
Moore, R. K., and Blair, W. E.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 6, p. 547; November-December 1961.Source Text
Keyword Text
The problem of communication between antennas, submerged in a
conducting medium such as sea water, is analyzed in terms of a dipole
radiating in a conducting half space separated by a plane boundary from a
dielectric half space.  The theory is discussed for both horizontal and vertical,
electric and magnetic dipoles.  Expressions for the Hertzian potentials of the
dipole in the conducting half space can be reduced to integrals obtained by
Sommerfeld (for a dipole at the boundary) multiplied by an exponential depth
attenuation factor.  The Hertzian potentials are used to determine the electric
and magnetic field components.  This analysis shows that the main path of
communication between submerged antennas is composed of three parts as
follows:  (a) energy flow from the transmitting dipole directly to the surface of
the sea, (b) creation of a wave that travels along the surface refracting back
into the sea, (c) energy flow normal to the surface to the receiving dipole.
(Author's abstract, formal literature, English language/USA abstract,






On the Spectrum of Terrestrial Radio Noise at Extremely Low
Frequencies
Title Text
Raemer, H. R.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 6, p. 581; November-December 1961.Source Text
Keyword Text
A theory of the frequency spectrum of radio noise at extremely low frequency
(ELF) is presented and the results compared with recent measurements of
the first five "Schumann" resonant modes (between 8 and 34 c/s) made by
Balser and Wagner (1960).  The source of this noise is assumed to be return
strokes in vertical cloud-ground lightning flashes distributed randomly in time,
uniformly in angular displacement along the earth relative to the observer and
with statistics of stroke duration, interstroke intervals and strokes per flash
taken from studies of thunderstorms reported by J.C. Williams.  Thus, the
mathematical model for the noise sources is an extremely simple one, being
analogous to the shot effect in electron devices.  The electromagnetic model
employs the familiar waveguide mode theory, assumes a sharply bounded
homogeneous ionosphere, and neglects the earth's magnetic field.
Agreement between the shape of the theoretical and observed spectrum is
good for the first three modes and rather poor for the higher modes.  It is
found by matching the theoretical resonant frequencies to the observed
resonances that the product of effective ionosphere height h, and the square
root of effective conductivity is a decreasing function of frequency.  The
functional dependence of this quantity on frequency is determined and used in
the calculation of the mode spectrum.  Discrepancies between the theory and
experimental results are believed to be partially due to the artificiality of the
sharply bounded homogeneous ionosphere model and to failure to give
sufficient probability weighting to equatorial regions of abnormally high
thunderstorm activity.  These last items are the subjects of continuing work
on the extension of the theory.  (Author's abstract, formal literature, English






AN/TRD-15 Automatic ReadoutTitle Text
Williams, C.Author Text
Servo Corporation of America, Hicksville, New York, Quarterly Progress




Investigations were continued on the AN/TRD-15 doppler direction finder
automatic readout.  A study was made of bearing shift with receiver antenna
trimmer rotation.  A preliminary report of investigation of the recorded
parameters and details of the automatic readout are also presented.
(Author's abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






Measurements of Low-Angle Radiation from a MonopoleTitle Text
Wilson, A. C.Author Text
J. Res. Nat. Bur. Stand., vol. 65D, no. 6, p. 641; November-December 1961.Source Text
Keyword Text
Experimental measurements using scale model techniques have been carried
out to determine the effectiveness of a ground system of long-wire radials to
obtain low angles of departure of transmission.  Since transmission was to be
in one direction only, the ground wires were laid out to form a ground plane
sector approximately 18º wide centered in the direction of transmission.  The
antenna was a base-driven vertical monopole.  Measurements were made of
the relative response in decibels for the monopole used as a receiving
antenna at a frequency of 400 megacycles per second.  The target transmitter
antenna was always located at a distance of 200 wavelengths.  At this
separation the ground plane sector was in the near field of the target
transmitting antenna and appropriate corrections must be made.  The
received signal strength improvement due to the presence of the ground
sector was approximately 14 decibels.  The measured lobe positions of the
first and second beam maximums and the first null are in good agreement
with theory.  (Author's abstract, formal literature, English language/USA






Transient Response of a Dipole AntennaTitle Text
Wu, T. T.Author Text
J. Math. Phys., vol. 2, no. 6, pp. 829-894; November-December 1961.Source Text
Keyword Text
The current distributed for a dipole antenna driven by a step-function voltage is
found shortly after the switch-on of the voltage.  (Author's abstract, formal











Laboratoire Central de Telecommunications (France), Final Report, Contract
No. F-65-MWP-A-59, ASTIA No. AD-331 704; 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, language






Wildlife Research - Problems, Programs, Progress, 1962Title Text
AnonymousAuthor Text
U.S. Department of the Interior, Fish and Wildlife Service, Bureau of Sport
Fisheries and Wildlife, Circular 166, Page 29; 1962.
Source Text
Keyword Text
Describes a Montana study in which a radio tracking system was completed
and tested in 1962 with an instrumented bear.  The bear was then located by
triangulation using portable direction finders.  (Written for this publication by
Southwest Research, technical report including miscellaneous government
published material, English language/USA abstract, file number 830,






Flush or Buried Antenna StructuresTitle Text
AnonymousAuthor Text
Collins Radio Co., Research Report no. CRR-257, 1962.Source Text
Keyword Text
This report gives the results of a theoretical and experimental study of the
characteristics of antennas in lossy environments, such as wires buried in the
earth or sea.  A precise criterion for the evaluation of such antennas is
defined.  The criterion essentially compares the power density at a given
distance (in a particular mode of propagation) which is produced by the
subject antennas when they are operated with the same input power.  The
criterion is named relative communication efficiency (RCE), and a formula is
derived which can be evaluated explicitly provided the input resistances and
transmitting current distributions of the antennas are known.  This formula
makes it possible to decide which of two antennas is better for a particular
application and also to predict quantitatively the field strengths produced by
any submerged antenna relative to that produced by a quarter-wave vertical
antenna.  The theoretical and experimental studies lead to the following
general conclusions (even the more obvious are stated here) in the frequency
range for which σ/ωε >> 1:  (1) A vertical antenna above the surface is of the
order of σ/ωε times more efficient than a horizontal wire at the surface.  (2)
Once both are submerged, the horizontal wire is of the order of σ/ωε times as
efficient as vertical wire at the same depth.  (3) If an antenna must be short in
terms of a wavelength, the ends should be grounded with low resistance
grounds for best efficiency with a given wire length.  (4) A short horizontal
grounded-end antenna at depth h is more efficient than the same wire bent
into a loop (ends joined) and extending downward from depth h.  (5) The
relative communication efficiency of a horizontal antenna buried to a depth h
is decreased by 8.686 h/δ db from the value near the surface (δ is the skin
depth in the earth or sea). (6) The only difference in the efficiency of s small
loop or a horizontal wire just above the surface from the same loop or a
horizontal wire just below the surface is due to a change in input resistance
(so if this could be held constant by encapsulation, there is no difference).  (7)
If horizontal wires are operated near their resonant lengths, there is little
difference in efficiency between grounded end or open end types; the choice
can be made on the basis of convenience of the input impedance (which
values are quite different).  (8) The resonant lengths of submerged wires
usually are shortened by a factor of three or more from the free space
resonant lengths.  (9) The relative communication efficiency of an array of N
identical parallel buried wires (same depth) spaced more than a skin depth
Abstract Text
apart is approximately N times that of a single wire in the array.  (10) The
input impedance and current distribution of submerged wires can be
computed satisfactorily by lossy transmission line theory (TM mode).  (11)
The relative communication efficiency is equal to the ratio of receiving cross
sections.  (12) When atmospheric noise sets the limit on the signal-to-noise
ratio, a horizontal wire antenna pointed in the direction of the signal delivers at
least twice the signal-to-noise ratio as a vertical wire when the signal arrives
in the ground wave (surface wave) mode or at low angles. (Authors' abstract,





Ionospheric Sporadic E.Title Text
AnonymousAuthor Text
Ionospheric Sporadic E., ed. Ernest K. Smith, Jr. and Sadami Matsushita,
Pergamon Press, The MacMillan Company, New York, 1962.
Source Text
Keyword Text





The Revised 3C Catalogue of Radio SourcesTitle Text
Bennet, A. S.Author Text
R.A.S. Memoirs, vol, 68, pt. 5, pp. 163-72, 1962.Source Text
Keyword Text
The revised version of  the 3C catalogue (Edge et at. Abstr. 829 of 1960)
presented here is based primarily on new observations at a frequency of 178
Mc/s by Leslie (1961) using both a total-power system and a 469 λ
interferometer.  These surveys now cover the whole sky north of δ=-05
degrees, and the aim has been to compile a complete catalogue of uniform
sensitivity to a similar limit of flux density as in the original 3C catalogue.  The
positional accuracy is comparable with the original, but there is now very little
chance of sources being listed with the wrong interferometer lobe.  The
original numbering system has been preserved.   A résumé is given of the
accuracy and completeness to be expected of the catalogue.  (Abstract







Monograph on Ionospheric Radio: Proc. of Comm. III of the 13th General
Assembly, International Scientific Radio Union 1960
Title Text
Beynon, W. J. G., Ed.Author Text
Monograph on Ionospheric Radio: Proc. of Comm. III of the 13th General









A Model of the Interplanetary MediumTitle Text
Brandt, John C.Author Text
ICARUS 1, pp. 1-6, 1962.Source Text
Keyword Text
An empirical model of the interplanetary medium is constructed.  Near the
orbit of earth, we find an electronic density of about 1/cm3 and an expansion
velocity of about 200 km/sec.  A high velocity "solar wind" seems to prevail for
0≤r≤2 au, while a low velocity "solar breeze" seems to prevail beyond 2 au.
This type of model is compared with other lines of evidence, and considerable
agreement is found.  (Abstract written for purposes of this publication by







Ionosphere Layer Tilts at Ottawa, CanadaTitle Text
Burtnyk, N., McLeish, C. W., and Wolfe, J.Author Text
Canad. J. Phys., vol. 40, p. 1614; 1962.Source Text
Keyword Text
A comparison of E- and F-layer tilts is made with previously published results.
 Both E-layer and night F-layer tilt variances are significantly higher even
when known storm periods are eliminated.  Some observations on unstable F
modes are also reported.  (Author's abstract, formal literature, English






Current Development in an Electronically Scanned AntennaTitle Text
Cottony, H. V.Author Text




Extensions of the National Bureau of Standards' scanned linear array,
described herein.  The new vhf array has 25 Yagi aerials spaced 10 m apart,
scanned at 20 scans per sec.  The half-power beamwidth of the main lobe is
approx. 1½º.  Typical oscillograms show the variation of signal strength with
time and with direction of arrival of a signal, in the 40 Mc/s region, from a
1295 km distant source.  Similar hf arrays (12-25 Mc/s) are described,
scanning at 500 scans per sec: one scans in azimuth, its companion, to be
supported by a 152 m tower, scans in elevation.  The mathematics of this
latter are given, with a computed radiation pattern.  (Science or engineering







Study of the 'Valley Problem' with a Ray Tracing ProgramTitle Text
Davies, K. and Saha, A. K.Author Text
Electron Density Profiles in the Ionosphere and Exosphere, ed. B. Maehlum,
New York, Pergamon Press, 1962.
Source Text
Keyword Text







Recent Sporadic E Experimental Work in the United StatesTitle Text
Degregorio, J. F., Finney, J. W., Kildahl, K., and Smith, E. K.Author Text
Ionospheric Sporadic E, ed. E. K. Smith and S. Matsushita, pp. 131-142,
Pergamon Press Inc., New York, N.Y., 1962.
Source Text
Keyword Text







The Tenth FleetTitle Text
Farago, L.Author Text
The Tenth Fleet, Ivan Obolensky, Inc., New York; 1962.  Pages with special
reference to HF/DF operations: 6, 11, 138, 139, 162, 184, 187, 193, 195, 196,
199, 200, 208, 218, 220-228, 232-233, 256, 267, 269, 274-277.
Source Text
Keyword Text
This history of U.S. action against German U-boats in World War II is told in
terms of the special submarine countermeasures group within the Navy
Department known as "The Tenth Fleet".  The Tenth Fleet comprised an
entirely shore based unit which developed and integrated U.S. antisubmarine
warfare (ASW) tactics throughout the battle of the Atlantic.  It consisted of the
convoy and routing division (which included technicians and an elite corps of
50 officers and enlisted men who contributed the fundamental operations,
intelligence and technical leadership of the group (p. 174).   The Tenth Fleet
served to integrate the use of sonar, radar, HF direction finding and espionage
reports for the detection and tracking of U-boats with the search and destroy
activities of ships and planes.  Shore based direction finding stations were set
up by the Tenth Fleet which were tied in with the British to produce four D/F
nets in Iceland, Africa, Brazil and England.  These stations provided long
range detection and location (by triangulation from all stations in the nets) of
German U-boat activity.  The coordinating center of D/F information was in
Maryland where the converging bearings from all stations making an intercept
were correlated resulting in the calculation of geographical coordinates of the
submarine.  Signal signature analysis techniques were developed in
conjunction with D/F activity which permitted identification of different U-boats
within small areas and recognition of the type data communicated including
weather, tactical information, or routine nonmilitary communications (pp. 220-
228).  Since the British were acknowledged leaders in HF/D/F technology, the
Tenth Fleet made maximum use of British cooperation including the
installation of British type shipboard HF direction finders on U.S. ships.  Of
particular value was the utilization of shipboard D/F in conjunction with small
ASW aircraft carriers and associated destroyer escorts in ASW
engagements.  With the development of high performance nuclear submarines
armed with ballistic missiles, the need for modern ASW capability has
become acute.  Present Naval ASW research and development programs are
exploring many promising areas of submarine countermeasures, but these
are generally extensions of World War II techniques which may be insufficient
to counter the capabilities of modern submarines.  (Written for this publication







Lateral Deviation and Effective Path Length for Oblique Propagation
through the Atmosphere
Title Text
Gething, P. J. D.Author Text
Ionosphere Conference, London; 1962.Source Text
Keyword Text
Millington's expressions for lateral deviation and effective oblique path length
on an ionospheric path, derived from his quadratic equation defining
propagation in the presence of a magnetic field, are summarized in standard
notation.  They are then used to calculate bearing errors and departures from
Breit and Tuve's theorem (1926) arising on a path previously treated by
Booker.  The ionospheric layer is assumed to be of parabolic form and values
are calculated for two cases in which the signal frequency is twice and four
times the gyrofrequency respectively.  It is found that the bearing errors
approach a theoretical maximum on this path of 6.8º for the ordinary and 4.1º
for the extraordinary ray as the signal frequency approaches the MUF.  Breit
and Tuve's theorem is closely satisfied by the ordinary ray but not by the
extraordinary; the error resulting from the use of this theorem is related to the
behaviour of the quantity (µµ' - 1) over the path.  (Science or engineering
abstract, technical report including miscellaneous government published







Forty-Eight Channel Pulse Selector for Australian D.M.E. SystemTitle Text
Headford, P. W.Author Text
AWA Tech. Rev., vol. 12, no. 1, pp. 49-62; 1962.Source Text
Keyword Text
Extended and more precise signal decoding facilities in ground beacons are
obtained by use of transistorized pulse selector; selector decodes 48 pulse
duration/pulse separation codes, and generates response to selected code;
techniques which provide precise timing.  (IRE or IEEE abstract, formal







Microwave Phase-Comparison System and Its Application to Direction-
Finding
Title Text
Holmes, F.  W., and Johnson, R H.Author Text
Proc. IEE, vol. 109, Part B (Suppl.), no. 23, pp. 670-700; 1962.Source Text
Keyword Text
Accurate and stable method of measuring RF phase difference between 2
microwave signals; measurement is made by adjusting reference phase
shifter applied to one of 2 signals entering waveguide hybrid so that 2 output
signals are made equal in amplitude; switching arrangement makes system
insensitive to errors caused by variations in performance of detectors and
amplifiers, even when signal amplitudes are unequal; equipment operating in X-
band.  Paper 3726E.  (IRE or IEEE abstract, formal literature, English






Locating an Underwater Site of a Nuclear Explosion Detected by a Hydro
acoustic  Network.   <NOTE> Master's thesis
Title Text
Hughes, Thomas J.Author Text
Master's Thesis:  Naval Postgraduate School Monterey Calif., 104 pages,
1962.
Source Text
underwater explosions, detection, nuclear explosions,
measurement, effectiveness, direction finding,
navigation, errors, aircraft, search  theory,
probability ,vela project, NTISDODXD
Keyword Text





Principles of Radio Direction FindingTitle Text
Kukes, I. S., and Starik, M. Ye.Author Text
Moscow: Soviet Radio Publishing House; 1962.Source Text
Keyword Text
This book, written in Russian, appears to be a detailed reference pertaining to
elementary aspects of direction finding.  Chapters 9, 10, and 11 have been
translated into English by the Foreign Technology Division of Air Force
Systems Command, and this has been documented and filed (see:  ASTIA
No. AD-6200 966; also:  FTD MT-65-58).  A copy of the translation is
available.  The table of contents for the entire book follows:  (1) The Problem
of Radio Direction Finding (RDF).  (2) The Principles and Methods of RDF;
The Electromagnetic Field and Its Polarization; The Principles of RDF; RDF
Methods; Phase Methods of RDF; Radio Direction Finder Errors; The S/N
Ratio at the Receiver Output; Noise Strength at the Receiver Input; The S/N
Ratio at the Output of the Linear Section of the Receiver; The S/N Ratio at the
Detector Output; Selection of Transmission Band; Sensitivity during Audio
Bearing Reading from the Minimum; Sensitivity of the Radio Direction Finder
Using the Comparison Method; Sensitivity of Direction Finding by Minimum
Percentage-Modulation; Sensitivity of Direction Finding by the Phase Method;
Sensitivity of a Two-Channel RDF; Noise-proofing of RDF.  (3) RDF Antenna
Systems; Vertical Antenna; Folded-Dipole Antenna; Frame Antenna; The
EMF in a Small Frame; The EMF in a Frame Consisting of Several Loops;
The Influence of Nonuniform Current Distribution; Shielded Frames; Frames
with Ferromagnetic Cores; Reception with Two Spaced Antennas; A System
of Two Spaced Frames; Combined Reception on an Open Antenna and a
Directional System; Fixed Directional Antennas with a Cosinusoidal
Directivity Characteristic; A Goniometric System of n Spaced Antennas; An
Equivalent Circuit for Calculation; A System with Parallel Coupling of Adjacent
Antennas; Antenna Systems with Sharp Directivity Characteristic; The Use of
n Antennas in a Row; Circular Antenna Systems with Sharp Directivity
Characteristic; Antennas with Logarithmic Structure; RDF Antenna Systems
for SHF; Parallel Operation of RDF Receivers from a Common Antenna
System.  (4) Instrument Errors; RDF Instrument Errors; The Antenna Effect in
a Rotatable Loop; Eliminating the Antenna Effect in a Rotatable Loop;
Instrument Errors of a System with a Rotatable Loop; The Antenna Effect in a
Goniometric System; Errors in the Goniometric System; Goniometer-Caused
Errors; Instrument Errors of a Spaced-Antenna System; Error in the Spacing
of a Goniometric System of n Spaced Antennas; Adjustment Errors of a
Goniometric Spaced-Antenna System Error in Antenna Orientation; Inequality
Abstract Text
of the Level of the Basic Antenna; Inequality of the Radius of Antenna
Positioning; Tilt of One of the Antennas; Balancing of the Circuit When
Connecting the Antennas with Coaxial Cable; The Effect of Inequality of the
Electrical Lengths of Cables in the Goniometric System; The Effect of
Inequality of the Electrical Lengths of Cables in a Circular Antenna System
with Sharp Directivity Characteristic; The Effect of Inequality of the Electrical
Lengths of Cables in an RDF with Cyclic HF Phase Measurement.  (5) The
Influence of Locale and Environment; The Nature of the Influence of Locale
and Environment; The Shore Effect; the Influence of Nonuniformity of the
Ground; The Influence of Unevenness of the Ground; The Influence of Nearby
Objects on the RDF; Types of Back-Radiators; The Effect of an Antenna
Located Near an RDF; Antenna Located in the Immediate Vicinity of the RDF;
Antenna Located Far from the RDF; The Effect of a Back-Radiating Frame;
Deviation Caused by the Hull of a Ship; Deviation of a Ship and Airplane RDF.
 (6) RDF Errors Associated with Radiowave Propagation; The Influence of
Abnormal Polarization of the Electrical Field; Determination of Error Due to
Abnormal Polarization of the Electrical Field; RDF Systems Free of
Polarization Errors; A Spaced-Frame System; A Spaced-Antenna System.
Various Connecting Circuits; Systems with Pulsed Transmission; Lateral
Deviations of Radiowaves of the SW Range; Interference of Radiowaves of the
SW Range; Cosinusoidal System; An RDF with Cyclic HF Phase
Measurement; Features of Direction Finding on Various Wavebands and
Selection of an RDF Antenna System; D/F on Superlong and Long Waves
(Frequency Less than 100 kc); D/F on Middle Waves (Frequency 100-1500
kc); D/F on Short Waves (Frequency 1.5 - 30 Mc); D/F on Ultrashort Waves
(Frequency 30-300 Mc).  (7)  Calculation on RDF Antenna Systems;
Preliminary Concepts; Input Circuit Noise Factor; Calculation of the Efficiency
of a Tuned Frame; Calculation of the Efficiency of a Frame with Inductive
Coupling; An Untuned Frame with Inductive Coupling; A Goniometric System
with Closed Frames; Calculation of the Virtual Height and Input Resistance of
an Antenna System with Close Spacing of Vertical Antennas (Cosinusoidal
Directivity Characteristic); The Influence of the Number of Antennas;
Calculation of the Virtual Height and Input Resistance of an Antenna-Feeder
System Consisting of a Pair of Antennas, with Direct Coupling of the
Antennas to the Feeders; Calculation of an H-System; Reception of a
Vertically Polarized Field; Reception of a Horizontally Polarized Field;
Efficiency Calculation; Calculation of a U-System; Calculation of Transformer
and Balanced Systems; Calculation of a Transformer System; A Balanced H-
System with Feeders Directly on the Ground; A Balanced H-System with
Feeders Raised Above the Ground; Matching Devices; Calculation of the Input
Circuit of a Matched Antenna System; Compensation for Antenna Effects;
Calculation of the Elements to Compensate for Antenna Effects; Calculation
of Unidirectional Reception; System with Untuned Vertical Antenna and
Tuned Frame; System with Untuned Vertical Antenna and Untuned Frame;
Use of the Antenna Effect of the Frame, and Simplified Systems of
Unidirectional Reception; Use of the Grounded Point of Goniometer Field
Coils in a System with Spaced Antennas.  (8)  Visual RDF; Semiradio
Compasses; Automatic RDF with Servo Drive (Radio Compasses); A Two-
Channel Automatic RDF with Visual Bearing Reading; Visual Selectivity;
Requirements of the Reception Channels; Balancing of the Modules of the
Gain-Factor Channels; Adjustment of the Gain When Using a Pulsed Control
Signal; Balancing of the Voltage Phase Shifts in the Channels; Obtaining a
Unidirectional Bearing; Single-Channel RDF; Direction Finders with Two-Tone
Modulation (Method of Comparison of Percentage Modulation of the Received
Signal); Direction Finders with Alternate Switching-in of Antennas and the
Indicator (Display Unit); Two-Channel Display Receiver with Partial Grouping
of Channels; RDF Instrument Errors Due to Phase Shifts in the Receiver;
Phase-Meter RDF; Direction-Finders with Mechanical Rotation of the
Radiation Pattern; Direction Finders with Electrical Rotation of the Radiation
Pattern; Selection of the Rotation Frequency (Modulation) in Phase-Meter
Direction Finders; RDF with Large-Base Antenna System; Amplitude Method
of Direction Finding; Phase Method of Direction Finding, Pulsed RDF; RDF
with Cyclic HF Phase Measurement; Automation of Reading and Averaging of
the Bearing.  (9)  Tests of Radio Direction Finders (This Part Translated);
Laboratory Tests of Direction Finders with a Rotating Loop; Laboratory Tests
of Direction Finders of a Goniometric System.  Tests of Loops; Testing of the
Goniometer; Test of a Radio Direction Finder as a Whole; Laboratory Tests of
Radio Direction Finders with Wide Antenna Spacing; Tests of Direction
Finders in Real Conditions of Work; Determining Instrument Error of a Radio
Direction Finder; Determining the Magnitude and Nature of Local Errors;
Determining General Accuracy of a Radio Direction Finder; Determining
General Sensitivity of a Radio Direction Finder; Determining the Directivity
Pattern and the Directivity Factor.  (10) Different Applications of Radio
Direction Finders (This part Translated); Ship Radio Direction Finder.
Selection of Site; Mounting of the Antenna Array of a Radio Direction Finder;
Taking the Curve of Deviation of a Ship Radio Direction Finder; Radio Direction
Finder on an Aircraft; Compensation of Deviation in a Radio Direction Finder
with a Rotatable Loop; Mechanical Methods of Compensating Deviation;
Electrical Compensation of Deviation by Installing a Loop; Electrical
Compensation of Deviation in a Goniometric Radio Direction Finder;
Compensation of Quadrant Deviation D sin 2q; Compensation of Quadrant
Deviation E cos 2q; Land (Airport, Shore) Radio Direction Finder.  (11)
Accuracy of Position Finding by Radio Bearings (This Part Translated);
Methods of Estimating a Single Bearing; Ellipse of Error with n Radio
Direction Finders; Region, Serviced by Two Radio Direction Finders.  (12)
Plotting Radio Bearings on a Chart; Orientation of the RDF; A Short
Description of Charts; Plotting Radio Bearings on a Chart; Automation in Site
Determination; Azimuth Calculation.  (Appendix):  Calculation of Frame
Parameters; Derivation of Formulas for Magnetic Fields in a Multiwinding
Goniometer; General Expressions for Parameters of an Elliptical Field;
Determination of the Direction of the True Meridian; and Bibliography.
(Written for this publication by Southwest Research, technical report including
miscellaneous government published material, English and Russian











A description of  the interplanetary medium is given from data obtained from
observations of the zodiacal light, radio occultations by the solar corona,
comet tails, geomagnetic field and space vehicles.  The influence of the
medium on solar and galactic cosmic rays and geomagnetism is
summarized.  The static and stationary models of the plasma are reviewed
and remarks are made regarding the plasma magnetic fields and
perturbations.  An extensive bibliography is included.  (Abstract written for the
purposes of this publication by Southwest Research, formal literature,






Electron Density Profiles in the Ionosphere and ExosphereTitle Text
Maelum, B., Ed.Author Text









Development and Use of Short Wave Radio Transmitters to Trace Animal
Movements
Title Text
Marshall, W. H. and Kupa, J. J.Author Text
University of Minnesota, Progress Report, 1962.Source Text
Keyword Text







Radio Direction Finding with a Twin-Channel ReceiverTitle Text
McLeish, C. W. and Burtnyk, N.Author Text
NRC No. 5981, National Research Council of Canada, Radio and Electrical
Engineering Division, Ottawa, 1962.
Source Text
Keyword Text
The elements of direction finding with a twin-channel receiver are reviewed
briefly.  The channel matching design problem for a specific equipment
working in the HF band is described.  Over-all performance figures are given
for the instrument and for the system as a whole when used on a conventional
direction finding antenna.  Some results obtained on an interferometer are
presented to illustrate other applications of the twin-channel system.






Supplement and General Index, History of United States Naval
Operations in World War II
Title Text
Morison, S. E.Author Text
Supplement and General Index, History of United States Naval Operations in
World War II, Volume XV, Little, Brown and Company, Boston, 1962.
Source Text
Keyword Text
A general index to the 15-volume set of the History of United States Naval
Operations in World War II.  The general index includes numerous entries on
high frequency direction finders specifically in volumes I, VIII and X.  These
references have been abstracted elsewhere.  (Written for this publication by
Southwest Research, book, English language/USA abstract, document not






Jupiter: Chemical Composition, Structure and Origin of a Giant PlanetTitle Text
Opik, E. J.Author Text
ICARUS 1, pp. 200-57, 1962.Source Text
Keyword Text
A comprehensive analysis is made of the observational and theoretical
information regarding the composition, structure, and origin of Jupiter, viewed
as a cosmogonic test case of a giant planet.  (Abstract source unknown,






Method of Determination of Electron Density Profiles in the Ionosphere
by Means of a Small Number of Ionogram Parameters
Title Text
Taieb, C.Author Text
Ann. Geophys. (France), vol. 18, no. 3, pp. 227-52, 1962.Source Text
Keyword Text
A quick method is described for the determination of real heights of reflection
in the ionosphere using a small number of ionogram parameters.  Chapter I
establishes definitions and formulae which are used in this work.  (1) the real
distribution of electron density is taken as parabolic for each ionospheric
layer; (2) the calculations are made with and without account being taken of
the earth's magnetic field.  The method, as explained in Chapter II the simple
case of a single F-layer, consists in analytically constructing the (h' versus F)
curve and the 3,000 km transmission curve tangential one to the other.  The
critical frequency, the minimum frequency, the minimum virtual height h'm and
the M factor being known, it is possible to get from the graphs the base
height and the thickness of the F-layer.  In the next chapters more
complicated cases are examined.  Firstly, the problem of the virtual trace of
the F-layer being modified by the presence of the E-layer and of a valley is
considered.  This modification is important in part of the virtual trace and
needs corrections of h'm but not of the M factor.  Secondly, the case of the
virtual trace of the F-layer being completed modified is discussed and this
needs corrections on both the h'm and the M factor.  Limits and advantages of
the method are discussed.  (Abstract source unknown, formal literature,






Solar System Science: 1961 Literature Survey, Part ITitle Text
Wilson, DonnaAuthor Text
ICARUS 1, pp. 77-78, 1962.Source Text
Keyword Text
One of the primary purposes of ICARUS is to promote prompt communication
of new research in the various disciplines of solar system science.  The
appearance of new abstracting services and specialized literature searches
reflects, in part, the fact that individual scientists can no longer keep abreast
of the important results necessary to their own research.  (Abstract source






Solar System Science: 1961 Literature Survey, Part IITitle Text
Wilson, DonnaAuthor Text
ICARUS 1, p. 175, 1962.Source Text
Keyword Text
This second issue of the 1961 literature survey has been compiled from a
second set of specific journals whose titles are cited.  The numbering of the
entries is continuous with Part I which allows for a cross reference index of
author and subject in the final issue of the 1961 survey.  (Abstract source










ICARUS 1, pp. 286-295, 1962.Source Text
Keyword Text
This issue of the 1961 literature survey includes annotated listings of books
on solar system science published in 1961.  The requirement for
completeness in citing the source of the search cannot be satisfied as in the
case of journals and hence we have called this section a selected list.







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
University of Illinois, Urbana, Illinois Electrical Engineering Research
Laboratories, RRL Report No. 10, Contract DA 36-039-sc-87264, ASTIA No.
AD-273 962L; 31 January 1962.
Source Text
Keyword Text
Efforts continued on the design of a radio direction finding system for the MF-
HF-VHF range.  Instrumentation and equipment procurement is discussed for
the propagation research task.  Instrumentation for the calibration of the
interferometer system was completed.  Studies of the VHF/UHF antenna for
use in a phase comparison system continued.  (Author's abstract, technical
report including miscellaneous government published material, English






Doppler Studies of the Ionosphere with Vertical IncidenceTitle Text
Davies, K.Author Text
Proc. I.R.E., vol. 50, no. 1, pp. 94-5, January 1962.Source Text
Keyword Text
Measurement of Doppler shifts produced by movements of ionospheric layers
are being carried out at the National Bureau of Standards.  The technique
consists of recording, on slow-moving magnetic tape, the beat frequency
between the received carrier and a local off-set oscillator.  The beat frequency
is converted to an audio tone by fast playback, and the audio spectrum is
analyzed.  The off-set oscillator gives the sense of the shift.  By observing
several different carrier frequencies, it is possible to separate the phase
variations caused by changes in height of reflection from those caused by
changes in refractive index.  The method can also be used to obtain the net
change in phase path.  (Abstract by G.C. Tarr, formal literature, English






Early Summer Activities of Porcupines as Determined by Radio-
Positioning Techniques
Title Text
Marshall, W. H., Gullion, G. W., and Schwab, R. G.Author Text
J. Wildl. Mgmt., vol. 26, no. 1, p. 75; January 1962.Source Text
Keyword Text
Field testing a radio-positioning technique for determining animal movements
during the late spring and early summer of 1960 presented an opportunity to
study certain aspects of the activities of porcupines (Erethizon dorsatum).
Repeated and frequent location of 3 individuals provided data on movements
and habitat selection as well as on preference of tree species and/or ground
level shelters as daytime resting places.  In addition, observations were made
on the influence of mosquitoes on activity and on foods taken.  This study
was conducted at the Forest Research Center of the University of Minnesota
near Cloquet, Minnesota from May 26 to July 16, 1960.  The 3,300-acre area
lies in a glacial outwash plain that is much interrupted by eskers and basins,
the latter now in the bog-forest stage of succession.  Upland tree cover
consists of a variety of conifer-hardwood forests (Allison and Brown, 1946;
Burcalow and Marshall, 1958).  In both the upland and bog forests there is a
heavy undergrowth of brush, herbaceous plants, and ferns (Magnus, 1949).
Details on the use of the miniature 50-g radio transmitters having a signal
range of approximately 1.5 miles are described in a preliminary report
(Marshall, 1960).  A unit was fastened on the back of each of 2 adult female
porcupines by means of a modified dog harness and on the back of an
immature female, the young of one of the adults, by means of a homemade
buckskin harness.  The location of the animals was determined at dawn,
midday, and dusk by means of a 14-lb portable radio signal-locator equipped
with directional antenna.  Most records reported here were sight observations
made by homing on the radio signals directly to the animal.  (Author's
abstract, technical report including miscellaneous government published







Design and Development of Antenna Group for Direction Finder Sets
AN/PRD-7( ) and AN/PRD-8( )
Title Text
Monser, G., and Cecil, J.Author Text
American Electronic Laboratories, Colmar, Pennsylvania, Progress Report
No. 3, Contract No. DA 36-039-sc-84981; Report No. 60042-3, ASTIA No. AD-
274 791; 31 January 1962.
Source Text
Keyword Text
Effort continued on the design and development of the antenna group for
direction finder sets AN/PRD-7( ) and AN/PRD-8.  The status of mechanical
component design and fabrication is outlined.  Final electrical design
dimensions of the Adcock antenna and its balun are indicated.  Factors
influencing design and test results are also indicated together with ideas for
optimum design.  Design, testing, and factors which influence the selection of
antenna components are discussed.  (Author's abstract, technical report
including miscellaneous government published material, English






Phenomena of premature automatic direction finder pointer reversals.Title Text
Mulder, A.Author Text
Technical Report from:  Royal Netherlands Aircraft Factories Fokker,
Amsterdam the Phenomena of Premature AD Pointer, Reversals, A. Mulder
January 11, 1962 27 pages, 7 Refs/UE-27-139, Report UE-27-139, 1962.
Source Text
antenna, flight instrument, radio direction finder,
aircraft, altitude, angle, automation, beacon,
compensation, control, direction, finder, flight,
frequency, ground, instrument, low frequency,  needle,







Wide Band Phased ArraysTitle Text
Pickens, R. A., Clark, M. C., Higgins, R. F., and Lyons, B. J.Author Text
Bendix Radio Division, Bendix Corporation, Baltimore, Maryland, Report No.




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radiation Field of the Corner-Driven Square Loop AntennaTitle Text
Prasad, S.Author Text
Proc. Nat. Inst. Sci. India, vol. 28A, no. 1; January 1962.Source Text
Keyword Text
The radiation properties of the square loop driven in the zeroth phase
sequence (voltages in phase at all four corners), the second phase sequence
(alternately in and out of phase at the corners) and a simple superposition of
the two phase sequences are studied.  Assuming zeroth-order current
distributions, the theoretical far-zone field has been obtained for each phase
sequence and for the superposition.  The square loop was used as a receiving
antenna in obtaining the experimental radiation patterns for the same cases.
In general, there is good agreement between theory and experiment.  In some
cases the contributions due to the transmission lines driving the loop is such
that the experimental pattern does not agree with theory.  However, when the
effect of the transmission lines is taken into account, the corrected theoretical
pattern agrees well with experiment.  (Author's abstract, formal literature,






Position-Location Network StudyTitle Text
Priedigkeit, J. H. and Elpel, E. A.Author Text
Report No. 6, Sixth Quarterly Progress Report, 1 October to 31 December
1961, SRI Project No. 3335, Contract DA-36-039-SC-84966, DA Project No.




This is the sixth quarterly progress report on a project with the objective of
laying a foundation for the development of an automated tactical radio-
direction-finding system.  During this report period, attention has been
concentrated on the design and construction of three sets of semi-automatic
bearing read-out equipment for use with the indicator of the AN/TRD-19
direction-finding system.  This bearing read-out system automatically
transmits time, alidade position (bearing), sense, direction-finder station
identity, bearing quality, and the necessary teletype machine function for
page print at the standard 60-word-per-minute teletype rate.  Provision has
been made for changing the bearing read-out message format to include up to
a maximum of 32 teletype characters.  (Authors' abstract, technical report,






Position-Location Network StudyTitle Text
Priedigkeit, J. H., and Elpel, E. A.Author Text
Stanford Research Institute Report No. 6, Contract No. DA 36-039-sc-84966,
ASTIA No. AD-275 081L; January 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Threshold Sensitivity of Ideal Phase Measuring LoopsTitle Text
Tsvetnov, V. V.Author Text
Radiotekhnika, vol. 17, no. 1, pp. 68-75; January 1962.  See also English




Statistical properties of phase fluctuations under effect of Gaussian noise are
analyzed in inertialness and inertial ideal phase measuring loops such as
used in radio navigation; analytical solution of their threshold sensitivity.
(Science or engineering abstract, trade journal, Russian language/abstract,






Electronic Sector-Scanning ArrayTitle Text
Welsby, V. G.Author Text
Electronic Techno., vol. 39, no. 1, pp. 13-18; January 1962.Source Text
Keyword Text
Two-element multiplicative array, used in conjunction with multi-frequency
carrier waveform, can be made to give directional pattern comparable to
narrow-band additive array having r times as many elements as there are
frequency components in carrier waveform; signal information can be
transmitted by applying amplitude modulation to whole carrier group.
Electronic sector scanning is obtained by introducing time varying delay into
one channel; suitable method described.  (IRE or IEEE abstract, formal






Development of Multi-Purpose Jamming Systems AN/VLQ-1, AN/MLQ-
22, and AN/ALQ-37, Vol. 1
Title Text
Adamson, R., Coppa, P., and Finocchiaro, P.Author Text
American Electronic Laboratories, Colmar, Pennsylvania, Final Report,
Contract DA 36-039-sc-78166, Project 3E54-01-001-04, ASTIA No. AD-329
484; 28 February 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Inspection Test Report for Multi-Purpose Jamming System AN/ALQ-37,
Volume 111.  Annex to Development of Multi-Purpose Jamming Systems
AN/ULQ-1, AN/MLQ-22 and AN/ALQ-37
Title Text
Adamson, R., Coppa, P., and Finocchiaro, P.Author Text
American Electronic Laboratories, Colmar, Pennsylvania, Final Report,
Contract DA 36-039-sc-78166, Project 3E54-01-001-04, ASTIA No. AD-329
485; 28 February 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Fields of Electric Dipoles in Sea Water - The Earth-Atmosphere-
Ionosphere Problem
Title Text
Anderson, W. L.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 1, p. 63; January-February 1962.Source Text
Keyword Text
The theory of extremely low frequency radio wave propagation from vertical
and horizontal electric dipoles in a half space, separated by an infinite slab
from another half space, is discussed and application is made to the specific
case of the sea water-atmosphere-ionosphere problem, with dipoles located in
the sea water.  Each of the media is assumed homogeneous and isotropic.
When attention is restricted to the frequency range 1 to 1,000 c/s, integration
in the complex plane leads to consideration of the pole corresponding to the
TEM mode of transmission and two branch cut integrals.  One of these (that
giving rise to propagation of energy along and in the ionosphere) is found to be
important in the case of the horizontal dipole.  (Author's abstract, formal






Radio Location TechniquesTitle Text
AnonymousAuthor Text
Report No. 4, Phase 2, Contract AF 30(602)2214, Task No. 45219, ASTIA
No. AD-328 283; 4 February 1962.
Source Text
theory, survey, radiolocationKeyword Text
The progress made toward the design and construction of a prototype
direction-finding system for the VLF range during the last quarter is
discussed.  The discussion deals with the implementation of the system and
testing and calibration of various sections as they are added.  A discussion is
included of the system using two remotely located receivers.  Finally, some
test data are shown and plans for the next interim are given.  (Abstract written
for this publication by Southwest Research, technical report including
miscellaneous government published material, English language/USA






Evaluation of the AN/APS-88 Radar and AN/ALD-2 ECM Direction Finder
Equipments in the S2F-3 Aircraft
Title Text
AnonymousAuthor Text
Operational Test and Evaluation Force, Norfolk, Virginia, Partial Report No. 2,
Project O V12FY61, ASTIA No. AD-365 582; 5 February 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Wide Aperture RDF System Using a Circularly Disposed Array of
Traveling-Wave Antennas
Title Text
Bailey, A. D. and Weiner, M. R.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Ill., RRL Report
No. 233, February 1962, also presented at the 1962 National Winter
Convention on Military Electronics, Sponsored by the Professional Group on




The traveling-wave antenna (Beverage Wire) may be used to form a medium
and/or high frequency wide-aperture radio direction finding system having
several advantages.  An amplitude  comparison type radio direction finding
system is described in which 36 travelling wave antennas are circularly
disposed to form a radio direction finder collector having a diameter of
approximately 600 feet.  The array elements are sampled in sequence at a
cyclic rate of approximately 55 cps.  The sampled voltage sequence is
amplified and converted in a standard radio receiver. A linear (or circular)
display of amplitude vs. time provides the bearing display.  Characteristic data
on performance are presented to demonstrate the capabilities of the system.
It is shown that one can have wide-aperture radio direction finder performance
for relatively low cost.  (Author's abstract, technical report, English language,






Direction Finder Group AN/TLA-9(XE-1)Title Text
Destefano, J.Author Text
Litton Systems, College Park, Maryland, Final Report, Contract DA 36-039-sc-
84961, Project 3E44-02-001, ASTIA No. AD-278 679; 28 February 1962.
Source Text
Keyword Text
The design, fabrication, and testing of the AN/TLA-9 Direction Finder group
was completed.  The system consists of a memory type indicator unit
capable of displaying signals of 0.1 microsecond width and 0.1 volt amplitude.
 The servo unit controls the operation of two pedestals, one from 3-300 rpm,
the other from 1-60 rpm.  A stabilized sweep is provided to permit operation
on a moving vehicle.  The antenna is circularly polarized and capable of
receiving signals in the 1.0 kmc to 10.75 kmc frequency range.  A major
problem of interstage pickup was encountered and solved by the use of
decoupling networks and some re-packaging.  Vibration test results indicated
the need for additional mechanical support.  The power supply was
repackaged and stiffening members added to pedestal A and the indicator
unit.  Re-tests proved these modifications adequate.  (Author's abstract,
technical report including miscellaneous government published material,







A Survey of the Very Wide Band and Frequency Independent Antennas -
1945 to the Present
Title Text
Dyson, J. D.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 1, p. 1; January-February 1962.Source Text
Keyword Text
the last few years have witnessed major developments in the field of antennas
which are suitable for use over a range of frequencies.  Operating bandwidths
that were considered an impossibility as little as seven years ago are now
readily available.  To trace these developments, a brief historical survey of the
literature in this field since the Second World War is presented.  (Author's







Space Time Correlation in Spherical and Circular Noise FieldsTitle Text
Jacobson, M. J.Author Text
Rensselaer Polytechnic Inst., Troy, New York, RPI MathRep. No. 50,
Contract Nonr-59109, ASTIA No. AD-271 675; 5 February 1962.
Source Text
Keyword Text
In this analysis, space-time correlation will be considered as a function of
frequency, point separation, and time difference when the noise is generated
by independent noise sources located on a sphere and circle of infinite radius.
 Numerous results are obtained, the most important being that, in general,
noise cross-correlation will be very much greater for certain non-zero time
differences than for a zero time difference.  The effects of inserted time delay
must therefore be considered for systems in which noise cross-correlation
may adversely affect performance.  (Author's abstract, technical report
including miscellaneous government published material, English






Isotropy of Cosmic RadiationTitle Text
Linsley, J., Scarsi, L., Eccles, P. J., Rossi, B. B.Author Text
Technical Report from:  Laboratory for Nuclear Science Mass Inst of Tech
Cambridge.  2 pages; February, 1962.
Source Text
cosmic rays, atmospheric refraction, isotropism,
intensity,  statistical data, anisotropy, angle of
arrival
Keyword Text





Progress on the Design, Development and Construction of a Three-Loop
Antenna for the AN/SLR-10
Title Text
Moore, J. D. and Travers, D. N.Author Text
Interim Development Report for Contract NObsr-85410, Southwest Research
Institute, 12 February 1962,
Source Text
Keyword Text
The design status of the AN/SLR-10 three-loop antenna is reviewed.  The
basis of the electrostatic shield design and tests applicable thereto are
described in detail.  The status of each of the other major antenna
components is briefly discussed.  It is concluded that the cage-type
electrostatic shield is a practical shielding technique for this antenna.  It is
also concluded that a project schedule beyond the date of this report is not
possible until a firm date is set for the deliver of the AN/SLR-10 system to
Southwest Research Institute.  (Abstract source unknown, technical report,






A Note on the Group Refractive Index of the Ionosphere for Zero
Collisional Frequency
Title Text
Murty, Y. S. N. and Khastgir, S. R.Author Text
J. Atmos. Terrest. Phys., vol. 24, no. 2, pp. 141-3, February 1962.Source Text
theory, refractive indexKeyword Text
It is shown that the group refractive index derived by Unz, (Abstr. 16586 of
1961) is not the same as that obtained from a general expression for the
group refractive index of the ionosphere (Abstr. 20933 of 1961).  It is shown
that the  difference arises out of an error in sign in the derivation of Unz, the
difference occurring in one particular term.  When this difference is corrected,
the expression for the product of the group and phase refractive indices given
in the two papers referenced is the same.  (Abstract by D. Llanwyn-Jones,






Progress in the Development of a Twin Channel Spaced Loop Direction
Finder and the Evaluation of the RACAL RA-17 and RA-390A Receivers
Title Text
Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), Interim Report No. 6, Contract NObsr
85086; 1 February 1962.
Source Text
receivers, spaced loop, eight loop arrayKeyword Text
Evaluation of the nonrotating coaxial spaced loop antenna for use with a twin
channel receiver has shown that antenna pattern shape requirements are at
least as stringent as those for previous spaced loop systems used with a
single channel receiver.  Prior development has shown the required pattern
quality can be achieved but only after careful adjustment of geometry and
difference connection circuitry.  In order to investigate the properties of the 8-
loop spaced array with a twin channel receiver without the inconvenience of
prolonged crossover the geometry adjustments, a new spaced loop has been
constructed which utilizes double shielded loops 2 feet on a side and 17-foot
spacing.  It is planned to reduce the size in the future.  Progress in the
investigation of sense systems for the twin channel spaced loop direction
finder is summarized.  The investigation of the use of the hybrid transformer in
relation  to the sense problem is outlined.  The comparative evaluation of the
RA-17 and  R-390A is approximately 60 percent complete.  A general






Use of the Beverage Antenna in Wide Aperture High Frequency
Direction Finding
Title Text
Travers, D. N., and Cooper, R. E.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Interim Report No.
5, Contract NObsr-85364, ASTIA No. AD-273 157; 7 February 1962.
Source Text
Keyword Text
Investigations were made to determine  the effectiveness of the beverage
antenna as the basis of a wide aperture high frequency direction finder.
Analytical findings and test results are presented for 2 working circular arrays
differing in size.  The characteristics and design parameters were studied of
the single beverage antenna.  The antenna had many useful properties for HF
D/F including aperiodic impedance, highly directive azimuth patterns, wide
aperture type response and very low installation cost and maintenance.
Circular arrays and methods of communication were also studied.  The
circular array may be commutated in several ways, three of the most
important being: (1) sequential switching, (2) simplified Wullenweber type
goniometer scanning, and (3) sum-and-difference scanning with a twin
channel receiver.  It was concluded that the beverage antenna is suitable for
wide aperture HF D/F with accuracy comparable to other types of wide
aperture systems and at lower cost than any other known type.  (Author's
abstract, technical report including miscellaneous government published
material, English language/USA abstract, file numbers 600 and 1000,






On the Propagation of VLF and ELF Radio Waves When the Ionosphere
Is Not Sharply Bounded
Title Text
Wait, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 1, p. 53; January-February 1962.Source Text
Keyword Text
Employing an idea of Brekhovskikh, an expression for the reflection coefficient
of a continuously stratified ionized medium is derived.  The result is in the
form of a series whose first term is a Fresnel-type coefficient and succeeding
terms account for the finite thickness of the transition layer.  This result is
then fitted into previously developed theory for propagation between a
spherical earth and a concentric ionosphere.  (Author's abstract, formal






On the Diffraction of Sperhical Radio Waves by a Finitely Conducting
Spherical Earth
Title Text
Walters, L. C., and Johler, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 1, p. 101; January-February 1962.Source Text
theory, propagation, spherical wavesKeyword Text
The theory for the diffraction of spherical electromagnetic waves by a finitely
conducting spherical earth was developed from Maxwell's equations by
Watson (1918) and the intricate computation details were later worked out by
van der Pol and Bremmer (1936) as the now classical series of residues.  Two
aspects of this computation present considerable difficulty, especially at low
frequencies:  (1) The calculation of the height-gain factor which takes account
of an elevated transmitter and/or receiver.  (2)  The evaluation of the special
roots of Riccati's differential equation near the circle of convergence.  These
analytic difficulties are avoided with the aid of modern analysis techniques
applied to a large scale electronic computer.  Hankel functions of the first and
second kind of order one-third and two-thirds are calculated by numerical
integral methods and then used with iteration to solve Riccati's differential
equation.  The amplitude and phase of the spherical radio wave diffracted in
the vicinity of the earth with various altitudes above the surface of the earth, or
both the transmitter and the receiver, are then calculated by a summation of






Studies and Investigations Leading to the Design of a Radio Direction
Finder System in the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
University of Illinois, Electrical Engineering Department, Report No. 11,
Contract No. DA 36-039-sc-87264, ASTIA No. AD-276 571; 31 March 1962.
Source Text
Keyword Text
Efforts were continued on a definite program of instrumentation and
experiments for the propagation research task.  The use of the NBS
Transmission curves in RDF station fixing was considered.  Instrumentation
for the sadist RDF system was installed at a field station and satisfactory
operation of the interferometer-type RDF system was achieved.  Studies of
the VHF/UHF antenna for use in a phase comparison type RDF system were
continued.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






The First Suggestion of an IonosphereTitle Text
Chalmers, J. A.Author Text
J.  Atmos. Terrest. Phys., Research Notes, vol. 26, pp. 219-21, March 1962.Source Text
Keyword Text
The importance of a conducting region in the higher atmosphere, usually
termed the ionosphere, can be considered under three heads:  (a) the
reflection of radio waves, (b) atmospheric electricity, and (c) variations of
terrestrial magnetism.  It is generally thought that the idea of a conducting
region in the upper atmosphere was first introduced by Balfour Stewart (1878)
in connection with (c), then in connection with (a) in 1902 by Heaviside (1902)
and Kennelly (1902) with the application to (b) much later.  But, in fact, the
idea of a conducting region high up in the atmosphere was thought of much
earlier by Thomson, later Lord Kelvin, in 1860, and used in discussing
atmospheric electricity.  Thomson's estimate of the height of such a region,
starting at about 100 miles, is considerably nearer the truth than Balfour
Stewart's estimate of upper cloud level, i.e., 5-10 miles.  References:
Heaviside, O., 1902, Encyclopedia Britannica, (10th Ed.(), vol. 33, pp. 213-
218; Kennelly, A. E., 1902, Elect. World, N.Y. vol. 39, p. 473; Stewart, B.,
1878, Encyclopedia Britannica, (9th Ed.), vol. 16, pp. 181-184; Thomson, W.,
1860, Papers on Electrostatics and Magnetism, pp. 217-218, Macmillan,







Observation of Large-Scale Traveling Ionospheric Disturbances by
Spaced-Path High-Frequency Instantaneous-Frequency Measurements
Title Text
Chan, K. L. and Villard, O. G. Jr.Author Text
J. Geophys. Res., vol. 67, no. 3, pp. 973-88, March 1962.Source Text
Keyword Text
The instantaneous frequency of WWV 20 Mc/s (Washington, D.C.) and that
of a highly stable c.s. signal at 18 Mc/s from Puerto Rico were
simultaneously and continuously recorded between October 1960 and
September 1961 both at Stanford, California and at Seattle, Washington.
Traveling ionospheric disturbances were identified by noting similar frequency
fluctuations on the four transmission paths that have appropriate time delays
and are in the appropriate order.  Because of the wide separation of the paths,
only large-scale disturbances moving at high speed could be detected.   From
1600 hours of data (usually from 1600 to 0200 UT) between October 1960 and
April 1961, nine traveling disturbances were positively recognized.  Velocities
and spatial lengths are deduced in six of them, assuming that these
disturbances travel at constant speed.  Velocities range from 1450 to
approximately 2750 km/hr, and spatial lengths from 1300 to more than 2000
km.  The direction of travel cannot be determined accurately, but for all it is
from north to south.  On four occasions, sudden frequency changes,
correlated with sudden changes in the earth's magnetic field, preceded the
appearance of large-scale traveling disturbances.  It is suggested that these
disturbances may have been launched by the same event that gave rise  to
the sudden change in the earth's magnetic field.  (Abstract source unknown,






Loop Antenna Coupled to Four Wire LineTitle Text
Chen, K. M., and King, R. W. P.Author Text
Proc. IEE, vol. 109, Part C., Monograph No. 462E; March 1962.Source Text
Keyword Text
Study of antenna in terms of 2 mutually perpendicular 2-wire lines that carry
currents 90º out of phase, size of loop at which resonance occurs is
determined; zero order and first order solutions of current distribution are
evaluated, and it is found that at resonance, induced currents in loop, due to
each 2-wire line, oscillate in dipole mode of loop currents induced by 4-wire
line circulate as traveling wave; evaluation of radiation field pattern; square
loop and circular loop.  (Science or engineering abstract, formal literature,






The Probability of Intercepting Radio Signals Scattered by Meteor TrailsTitle Text
Embry, U. R.Author Text
Stanford Electronics Laboratories, Stanford University, California, Report No.
773-1, Contract AF 30(602)-2398, ASTIA No. AD-333 636; March 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Correlation of D/F Errors with Ionospheric Radio Propagation
Phenomena
Title Text
Hayden, E. C.Author Text
Electrical Engineering Research Laboratories, University of Illinois, Urbana,
Report No. 2, Contract AF 30(602)2413, Project 4505, ASTIA No. AD-282
364; 7 March 1962.
Source Text
Keyword Text
The problem of estimating probable reliability or accuracy of specific sets of
direction-of-arrival data and the problem of using knowledge of the ionosphere
for the correction of such data for use in radio location are considered in light
of proved state-of-the-art techniques.  The stated conclusions are that the
solution to the first problem is dependent on the specific system involved, that
no technique proposed for the solution of either problem has yet been
adequately proved, and that further experimental and theoretical work on both
areas is required.  A brief description is given of some aspects of an
experimental program (those aspects with which this contract is directly
involved) designed to provide answers to the above questions.  (Author's
abstract, technical report including miscellaneous government published






The Distribution of Electrons in the Nighttime IonosphereTitle Text
Long, Audrey R.Author Text
J. Geophys. Res., vol. 67, no. 3, pp. 989-97, March 1962.Source Text
Keyword Text
The mean nighttime electron density all over the world at a series of heights
below the peak of the F2 layer in the quiet ionosphere has been deduced from
an analysis of ionosonde data.  The results are considerably more accurate
than any that have hitherto been available, since a method of analysis has
been used in which the low-lying ionization, corresponding to a plasma
frequency below the lowest frequency for which echoes are observed, is taken
into account.  A number of independent theoretical papers published in the
recent past predicted that the ionization in the nighttime ionosphere would
assume what is now known as an "α-Chapman" distribution.  The results of
the survey presented here show that the experimental observations of the
electron density-height profiles are in remarkably close agreement with these
predictions.  The observed form of the variation of the electron density at fixed
heights with latitude at night shows little or no seasonal effects and differs
considerably from the daytime form.  These latitude distributions remain
quantitatively unexplained.  (Abstract source unknown, formal literature,






Modification Kit MK-383(XE-1)/TRD for Direction Finder Group OA-
1034(XE-1)/TRD
Title Text
Mast, S. H.Author Text
Litton Systems, College Park, Maryland, Final Report, Contract DA 36-039-sc-
74901, Project 3-44-02-527, ASTIA No. AD-274 928; 23 March 1962.
Source Text
Keyword Text
The task of designing and building a modification kit to extend the frequency
range of the Direction Finder Group OA-1034(XE-1)/TRD from its 230 mc limit
to a 4500 mc limit, and to provide both switched lobe and single lobe
operation, was undertaken by this organization.  This was to be accomplished
by the use of five bands covering the following frequencies:  A, 160 to 320 mc;
B, 300 to 600 mc; C, 550 to 1100 mc; D, 1000 to 2600 mc; and E, 200 to
4500 mc.  Three antenna arrays were successfully developed for bands A, B,
and C to be used in complete compatibility with the components of the
Direction Finder Group.  Unforeseen difficulty led to the deletion of the
requirements of bands D and E.  A target transmitter and antenna was also
developed to simulate a signal source for testing and aligning the system.
Fifteen units of the modification kit were successfully fabricated and delivered
in accordance with contract requirements.  (Author's abstract, technical report
including miscellaneous government published material, English






Airborne automatic direction finder system -mark 2Title Text
no authorAuthor Text
Technical Report from:  Airlines Communications Administrative Council,
Washington, D.C., Airlines Electronic Engineering Committee, Airborne AD
System -Mark 2, Washington, D.C., Aeronautical Radio, Inc., March 1, 1962
25 pages, Refs/Arinc Characteristic No. 550/, 1962.
Source Text
airborne equipment, radio direction finder, airborne,
antenna, audio, automation, cable, control,  coupler,
design, direction, equipment, finder, interchange,








Electromagnetic Field and Input Resistance of a Loop with Infinitely
Long Cylindrical Ferrite Core Placed in a Conducting Medium
Title Text
Pavlov, P. P.Author Text
Radiotekhnika i Elek tronika, vol. 7, no. 3, pp. 437-447; March 1962.  See
also Radio Engng. Electronic Phys., vol. 7, no. 3, pp. 411-421; March 1962.
Source Text
Keyword Text
The input impedance of the coil, the propagation constant of the surface
waves in the core, and the directivity and intensity gain in the spacial waves
resulting from the present of the core, are studied theoretically.  It is found
that with a 2.8 cm dia. core in sea water, the reactive component of the
impedance is mainly determined by the core surface waves over the
frequency band 6 to 60 kc/s.  This is true of the active component only in the
lower part of this frequency range.  (IRE or IEEE abstract, formal literature,







Experimental Performance of a Circularly Symmetrical Antenna ArrayTitle Text
Stewart, Arthur C.Author Text
National Bureau of Standards Report, NBS Project 8550-12-85456, NBS
Report No. 7231, 2 March 1962.
Source Text
Keyword Text
A scaled model of a high-frequency antenna has been constructed and tested
to verify experimentally the theoretical computations made on a circularly
symmetrical array of elements.  The array tested was made up of two
concentric rings of monopoles.  The antenna was tested as a receiving array.
The experimental radiation pattern of the antenna showed a main lobe half-
power beamwidth of 35 degrees which coincides exactly with the computed
pattern.  Sidelobe levels of the experimental antenna were down 20.5 dB from
the main lobe maximum as compared to 21.4 dB for the theoretical pattern.
The symmetry of the array is such that the element placement is identical
every 36 degrees of azimuth and the radiation pattern of the array should be
identical at these points as the array is steered.  Since the outer ring of
antennas has a monopole every 18 degrees, midway between inner ring
elements, partial symmetry exists at these angles.  The main lobe of the
antenna was moved to an azimuth position of 18 degrees and to a position of
9 degrees by changing the element phasings to ascertain the degree of
pattern deterioration that might occur during steering of the main beam.  The
main lobe shape and width remained constant and sidelobe levels deviated
less than 3 dB in a 20 dB range.  (Author's abstract, technical report, English






The Threshold Sensitivity of Phased D Direction-FindersTitle Text
Tsvetnov, V. V.Author Text
Radiotekhnika, vol. 17, no. 3, pp. 48-60; March 1962.Source Text
Keyword Text
Calculates the s/n ratio at the input for which the root mean square deviation
of the instantaneous phase error does not exceed a max permissible figure.
Ideal phase-metering sections are considered, i.e, the reading is independent
of signal amplitude.  The more popular types of one and two-channel direction-
finders are considered individually.  Curves are drawn for some numerical
examples.  (IRE or IEEE abstract, trade journal, Russian language/abstract,






Device for Compensation for Disturbances in Direction Finding of
Acoustic and Seismic Signals
Title Text
Voyutskii, V. S.Author Text
Foreign Technology Div., Wright-Patterson AFB, Ohio, Unedited rough draft
translation of Patent (USSR) 159299.27, report no. FTD-HT-66-661, DDC no.
AD 662 210, March 1962.
Source Text
Keyword Text
A device for compensating for the disturbances in the direction finding of
acoustic and seismic signals in accordance with the Patent No. 100,711
which has the distinguishing feature that for the purpose of improving the
precision in compensating for the interferences and separating out the useful
signal the input transformers of the amplifiers of the direction-finding set are
provided with supplementary secondary windings.  English translation:  3
pages.  (Abstract source unknown, Patent, Russian language, document not
available, electric filters, interference, direction finding, electromagnetic






Pointing Errors in Simultaneous Lobing Antenna SystemsTitle Text
Wilson, C. L.Author Text
Ballistic Research Laboratories, Aberdeen Proving Ground, Maryland, Project
503-05-023, ASTIA No. AD-608 997; March 1962.
Source Text
Keyword Text
Pointing errors occur in monopulse systems when the geometry of operation
is such that the ground between the system and target is illuminated.  This
analysis was made to determine the magnitude and form of these errors in a
particular system operating under specified conditions.  (Author's abstract,
technical report including miscellaneous government published material,






Pointing Errors in Simultaneous Lobing Antenna SystemsTitle Text
Wilson, Cecil L.Author Text
Technical Report from:  Ballistic Research Labs Aberdeen Proving Ground M.
Report BRL-TN1453, 2 pages; March, 1962.
Source Text
antenna lobes, direction finding signals, direction
finding  signals, errors, Monopulse radar, targets,
parabolic antennas,  radar signals, reflection, phase
shift, antenna radiation  patterns
Keyword Text
Pointing errors occur in Monopulse systems when the geometry  of operation
is such that the ground between the system and  target is illuminated. This
analysis was made to determine the  magnitude and form of these errors in a






Polarization of the Radiation from Jupiter at 22.2 Mc/sTitle Text
Carr, T. D., Smith, A. G., and Leacock, R. J.Author Text
paper presented at the forty-third annual meeting of the American
Geophysical Union, Washington, D.C., 25-28 April 1962.  Paper published J.
Geophys. Res, August 1962.
Source Text
Keyword Text
Measurements of the right and left circular components of the sporadic 22.2-
Mc/s radiation from Jupiter were made simultaneously in Florida and Chile
during the 1961 apparition.  Axial ratios were determined for individual pulses
(assuming complete polarization).  Right elliptical polarization was usually
observed at both stations.  Correlation was poor between signal strengths,
between shapes and times of occurrence of individual pulses, and between
nightly averages of pulse-axial ratios at the two stations.  However, during one
storm for which there were several reversals of the polarization sense, there
was qualitative agreement in the measurements at the two observatories to
the extent that the indicated senses were identical.  Statistically significant
differences were found when the axial ratios of all pulses from each of the
three most active Jupiter source zones were averaged.  It is suggested that
the radiation possesses a characteristic pulse structure and usually right
elliptical polarization upon leaving the vicinity of Jupiter, but that modification
occurs along the propagation path.  (Abstract source unknown, verbal






Radiation in a Plasma. II.  Equivalent SourcesTitle Text
Cohen, Marshall H.Author Text
Phys. Rev., vol. 126, no. 2, pp. 389-97, 15 April 1962.Source Text
Keyword Text
We postulate that the fields in a plasma satisfy the linearized plasma
equations containing electric and acoustic source terms.  The fields and
discontinuities produced by surface layers of the sources are discussed.  It is
shown that the fields in a homogeneous source-free volume are given uniquely
by their values in V at time zero, plus boundary values for t>0, either nxE or
nxH, and either n1 or n•v.  The fields in the volume are the same as those
radiated by a certain set of equivalent surface sources on the boundary.
Integral equations for the scattering  by a plasma bubble are derived.  The
differential scattering cross sections are evaluated for a small bubble, by
using the Born approximation.  (Author's abstract, formal literature, English






Nuclear Detonation Evaluation System AN/GSQ-44 Redundancy
Analysis, Addendum
Title Text
Dean, W. N., and Watts, P. C.Author Text
Sperry Gyroscope Co., Great Neck, New York, Project 4662, Contract AF
30(602)2311, ASTIA No. AD-332 203, Addendum to Report No. CA-4223-
0061, AD-326 329; April 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Short-Term Statistics of a Fading Radio WaveTitle Text
Delves, L. M. and Whale, H. A.Author Text
J. Atmos. Terrest. Phys., vol. 24, pp. 225-36,  April 1962.Source Text
Keyword Text
The joint distribution of the bearing, elevation and amplitude of a fading radio
wave is discussed for several situations realized in practice.  These include:
(a) a model of a wave reflected from a completely rough ionosphere, and
composed of a number of randomly phased components grouped about some
average bearing and elevation; (b) a similar model in which the reflection is
assumed partly specular; (c) a model in which the components are grouped
about two main directions, with a specular component in each.  This model
corresponds to a double-mode transmission with the two groups having
undergone a different number of "hops."  The results are applicable to
measurements made on a small-aperture automatic direction finder such as
the one developed at the Seagrove Radio Research Station.  (Abstract source






The Electric Field at the Ground Plane Near a Disk-Loaded MonopoleTitle Text
Hansen, J., and Larsen, T.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 2, p. 205; March-April 1962.Source Text
Keyword Text
In calculating ground losses for antennas with a ground-wire system, it is
necessary to know the vertical electric-field strength and the tangential
magnetic-field strength at the surface of the ground.  In this paper the vertical
electric-field strength at the ground plane near the base of an electrically short
vertical antenna with a top loading in the shape of a circular disk is
calculated.  Numerical computations are carried out to some extent.
(Author's abstract, formal literature, English language/USA abstract,






Fading Characteristics Observed on a High-Frequency Auroral Radio
Path
Title Text
Koch, J. W., and Petrie, H. E.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 2, p. 159; March-April 1962.Source Text
Keyword Text
Observations of fading characteristics of high-frequency signals have been
carried out on a long path (4,470 kilometers) passing through the auroral
zone.  Statistics were obtained on a fading rate, short-term carrier amplitude
fluctuations, and fade durations.  Fading rates higher than 20 cycles per
second were observed for a small percentage of the time at each of the three
carrier frequencies used, and show only a minor diurnal trend, with the
maximum usually occurring during the early morning hours.  Rayleigh
distributions of carrier envelope amplitude were obtained for many of the
observations; however, fading depth was normally reduced during periods of
rapid fading.  (Author's abstract, formal literature, English language/USA






Design and Development of Antenna Group for Direction Finder Sets
AN/PRD-7( ) and AN/PRD-8( )
Title Text
Monser, G., and Cecil, J.Author Text
American Electronic Laboratories, Colmar, Pennsylvania, Progress Report
No. 4, Contract No. DA 36-039-sc-84981, Report No. 60042-4, ASTIA No. AD-
277 969; 30 April 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






An Experimental Acoustic Circular ArrayTitle Text
Nichols, R. H., Melhose, A. E., Lawlor, J. EAuthor Text
Technical Report from:  Bell Telephone Labs Inc Whippany N. J., Report TR8,
 51 pages.; April, 1962.
Source Text
Acoustic arrays, Echo ranging, Hydrophones, Underwater
sound equipment, Azimuth  gating, Design, Direction
finding, Electronic equipment, Vibration, NTISDODXD
Keyword Text
This report deals with the design, construction and performance
characteristics of an  acoustic circular mobile array.  A two-dimensional
horizontal array provides not only  directivity against vertical reverberation, but
also, azimuthal directivity to give bearing  information. Included in the report
are the physical dimensions of the array, the special  cable and special
electronics developed for the array, and a comparison of the measured  beam






Generation of Radio noise in the Vicinity of the EarthTitle Text
Sturrock, P. A.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 2, p. 153; March-April 1962.Source Text
Keyword Text
A tentative classification of possible sources of radio noise in the vicinity of
the earth may be obtained by examining separately available sources of
power and known mechanisms for conversion of this power.  Among the
former we may list high-energy electrons such as those trapped in the Van
Allen belts; the solar wind; bursts of high-energy particles ejected by the sun;
shock waves in the interplanetary medium originating on the sun; and the
rotational energy of the earth.  Mechanisms of conversion may be classified
as "direct", such as synchrotron and Cerenkov radiation, and "indirect".
Indirect conversion involves the excitation of an intermediate state by the
available sources of power and subsequent radiation by this state.  This
intermediate state may be localized heating, the formation of unstable current
patterns, the acceleration of particles, or the generation of waves which are
themselves non-radiative, such as plasma oscillations.  The following
mechanisms which are relevant to the generation of radio noise receive
special attention:  Cerenkov radiation, two-stream instability, and the coupling
of waves by inhomogeneity and nonlinearity.  (Author's abstract, formal






An Investigation of Space Diversity Radio Direction FindingTitle Text
Sydnor, R. L.Author Text
University of Illinois, Urbana, Illinois, Electrical Engineering Research
Laboratories, Technical Report No. 17, Contract Nonr-183402, Project NR 371-
161, ASTIA No. AD-286 032; 30 April 1962.
Source Text
theory, AdcockKeyword Text
NO.  1:  The object of this investigation is to determine how far apart radio
direction finders should be placed in order to obtain statistically independent
samples, and to establish the number of radio direction finders to be included
in the ensemble average.  The conclusions are based upon high frequency
radio direction finder bearing data observations obtained from two small
aperture radio finders separated by a variable distance.  Crossed-Adcock type
direction finders were used and the separation distance was varied from 1/32
to 1/4 mi.  The data were obtained over a period of approximately one year
during the time when conditions in the ionosphere were normal.  ABSTRACT
NO. 2:  Measurement of the direction of arrival of radio waves as been
accomplished in the past by the use of small aperture radio direction finding
systems and more recently by large aperture systems, e.g., the
Wullenweber, the Quasi-Doppler and the interferometer type  systems.  In all
of these systems a period of observation time must elapse.  During this
period bearing averaging is carried out over the time series of observed data.
Such sequences of bearing data often have the statistical property of being
stationary in the time series sense, also the cumulative mean bearing
converges more rapidly toward a stationary value with increasing aperture.
The ergodic hypothesis asserts that for those cases  where the time series of
data is stationary, an ensemble average obtained at any instant is equivalent
to a long term average over any one member of the ensemble.  This suggests
the very real possibility for obtaining accurate and instantaneous bearings
from an ensemble of radio direction finder systems.  The object of this
investigation is to determine how far apart radio direction finders should be
placed in order to obtain statistically independent samples, to establish the
number of radio direction finders to be included in the ensemble  average.
The conclusions are based upon high frequency radio direction finder bearing
data observations obtained from two small aperture radio finders separated by
a variable distance.  Crossed-Adcock type direction finders were used and
the separation distance was varied from 1/32 to 1/4 mile.  The data were
obtained over a period of approximately one year during the time when
conditions in the ionosphere were normal.  The data were reduced by a digital
computer.  ILLIAC was programmed to accept the sequences of data points
Abstract Text
and for each sequence compute the cumulative mean, the standard deviation
and the coefficient of linear correlation, respectively, as functions of time.  The
reduced data were further summarized by postulating a correlation function of
exponential form.  The experimentally determined value of the relaxation
distance ∆ is approximately 50 meters, the separation distance is measured
in meters and ρ is the coefficient of linear correlation.  It is estimated that an
ensemble size of the order of 50 would be needed to obtain a satisfactory
instantaneous average, e.g., approaching the confidence that one would place






The Electron Density in the Lower IonosphereTitle Text
Titheridge, J. E.Author Text
J. Atmos. Terrest. Phys., vol. 24, no. 4, pp. 269-82, April 1962.Source Text
Keyword Text
The amplitudes of the partial reflections obtained from heights between 60 and
120 km, on frequencies of 720 and 1420 kc/s, were measured over a period of
two years.  The results indicate a mean electron density in the D-region 1•8
times greater than the values reported by other workers.  This difference is
caused by an increase of four times in the D-region ionization over the last
sunspot cycle.  The anomalous absorption in winter is caused by an increase
of about 80 percent in the ionization at heights below 90 km.  An increase of
the order of 500 electrons/cm3, at heights down to 60 km, is responsible for
radio fade-outs.  Some total reflections were obtained from a height of 90 km
at noon, indicating a density of 20,000 electrons/cm3, per km at this height.
Total reflections from this 90 km layer were also obtained near sunset, and
showed a very rapid increase in height immediately after ground sunset.
Reflections obtained from clouds of ionization at night indicate gradients of up
to 10,000 electrons/cm3 per km at heights of 80-115 km.  (Abstract source






The Stratification of the Lower IonosphereTitle Text
Titheridge, J. E.Author Text
J.  Atmos. Terrest. Phys., vol. 24, no. 4, pp. 283-96, April 1962.Source Text
Keyword Text
The heights at which radio waves are reflected in the lower ionosphere were
measured on a frequency of 720 kc/s over a period of two years.  An analysis
of 40,000 recorded heights shows that reflections tend to occur from heights
of about 71, 80, 90 and 100 km.  There is very little seasonal or diurnal
variation in these heights, although the lower echoes are stronger near noon
and in winter.  An examination of the results of other radio and rocket
measurements suggests that this series of preferred heights, at intervals of
1½ scale heights, can generally be observed and extends throughout the D-
and E-regions.  (Abstract source unknown, formal literature, English






Research on New Types of ECM and DF Aircraft Antenna Systems for the
Frequency Range 50-1000 Mc
Title Text
Wheeler, Warren R.Author Text
University of Denver, Denver Research Institute, Denver, Colorado, Interim
Report No. 2, NOas 60-6031-c, DDC No. AD  329 326, 30 April 1962.
Source Text
airborneKeyword Text





AN/TRD-15 Automatic ReadoutTitle Text
Williams, C., and Beukers, J. M.Author Text
Servo Corporation of America, Long Island, New York, Final Report, Contract




A description is given of the research and development program directed
towards providing the AN/TRD-15 high frequency doppler direction finder with
an automatic azimuth readout capability and a manual elevation angle
display.  The work was divided into two phases:  (1) an investigation to
determine the best time to read the azimuth information; and (2) development
of a breadboard model to demonstrate an automatic readout capability.  The
investigation confirmed the belief that D/F operator's function is complex and
not reproducible using simple logic circuits.  An analogue statistical treatment
of azimuth information is used in a breadboard model which demonstrates
satisfactorily an automatic readout system.  Azimuth information is displayed
in digital form locally and available in teletype form for transmission to a
remote location.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Design and Test of Experimental Model Radar Video Processor for
Automatic Detection Volume I and II
Title Text
AnonymousAuthor Text
General Atronics Corporation, Conshohocken, Pennsylvania, Final Report,
Contract NObsr 81578, Project 6850 27110, ASTIA Nos. AD-358 840 and AD-
358 841; May 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Submerged Antenna ReportTitle Text
AnonymousAuthor Text
Collins Radio Co., Dallas, Texas, Report No. CER-T1477, 16 May 1962.Source Text
Keyword Text
This paper gives the results of a theoretical and experimental study of the
characteristics of antennas in lossy environments, such as wires  buried in
the earth or sea.  A criterion for the evaluation of such antennas (for surface
waves or any other single mode of propagation), called relative communication
efficiency, is defined; and a mathematical formula for its calculation is derived.
 A number of specific evaluations are presented, with emphasis on horizontal
wire antennas.  The results of experiments to determine the input impedance
and current distribution on wires of different sizes and different insulation
thicknesses are summarized and compared to a simple theory.  The results
of measurements of the field strength of horizontal wires and arrays are
presented and compared with the theoretical results.  The signal-to-noise
ratios observed with submerged receiving-antenna structures are discussed.






Recent Radio Observations of Jupiter at Decameter WavelengthsTitle Text
Barrow, C. H.Author Text
The Astrophysical J., vol. 135, no. 3, May 1962.Source Text
HF, JupiterKeyword Text
Radio observations of Jupiter were made, during the 1961 apparition, at
frequencies of 18.3, 18.7, 19.5, and 24 Mc/s.  Histograms of occurrence
probability have been prepared for each frequency by using the revised
System III rotation period of 9 h 55 m 29.35 s.  These are compared with
observations by other workers.  The spectral characteristics of the radiation







Antennas and Transmission LinesTitle Text
Beverage, H. H.Author Text
Proc. IRE, vol. 50, no. 5, pp. 879-884; May 1962.Source Text
Keyword Text
Antennas and transmission lines used in long distance point to point radio
communication are described with respect to design parameters of long wave
transmitting antennas, development of arrays and long wire types of antennas
for short wave transmission and reception, and parameters which enter into
design of open-wire and coaxial transmission lines.  (Science or engineering
abstract, formal literature, English language/USA abstract, document not






Antennas and PropagationTitle Text
Beverage, H. H., Norton, K. A., et al.Author Text
Proc. IRE, vol. 50, no. 5, pp. 679-718; May 1962.Source Text
Keyword Text
Miscellaneous papers with the following titles:  "Early History of Antennas
and Propagation Field Until End of World War I," P. S. CARTER, H. H.
BEVERAGE; "Radio Wave Propagation to End of World War I," C. R.
BURROWS; "Antennas and Propagation Field between World Wars," L. J.
CHU; "Radio-Wave Propagation between World Wars," S. S. ATTWOOD;
"Contributions to Antenna Field during World War II," L. C. VAN ATTA, S.
SILVER; "Radio-Wave Propagation during World War II," K. A. NORTON;
"Advances in Antennas and Propagation since World War II," E. C. JORDAN,
R. W. P. KING; "Radio Propagation following World War II," L. A. MANNING;
"Future of Antennas," M. D. ADCOCK, R. E. HIATT, K. M. SIEGEL; "Future
of Propagation Research and Development," H. G. BOOKER.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Sixth Interim Report:  The Beverage Direction Finder.  Interim
Development Report for a Study Technique to Produce a High
Frequency Land Based Direction Finder Utilizing Traveling Wave
Beverage Antennas in the Air-Earth Interface
Title Text
Cooper, R. E., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), Contract No. NObsr-85364; 9 May 1962.Source Text
Beverage antenna, theory, CDAAKeyword Text
Initial phases (ordering of materials, site survey, etc.) of construction of a
minimum land area 360º array of Beverage antennas, 300 meters long, 2º
apart in azimuth, have been started.  A time based linear display, using a
solid state diode commutator has been tested.  Under development is a
simple method of using this commutator with a polar display on the DAQ
indicator.  A more extensive development leading to a larger, more accurate,
and permanent polar display has been started.  Initial investigation of high
angle of elevation signals has been started using a mobile transmitter.  This
transmitter has been sent out to distances of 150 miles.  Results are not yet
complete.  Work on extension of the theory of the Beverage antenna has






Investigation of Ionosphere-Induced Error in a Doppler SystemTitle Text
Dean, W. A. and Lootens, H. T.Author Text
Memorandum Report No. 1400, Ballistic Research Laboratories, Aberdeen
Proving Ground, Md., ASTIA No. AD 800 153, May 1962.
Source Text
Keyword Text
This report discusses the effect of the ionosphere on CW carrier frequency
propagation.  Ionosphere-induced errors for vertical and nonvertical
propagation to and from a missile are presented.  The relationship between
carrier frequency value and the magnitude of the ionosphere-induced error is
described, and the method used in computing this error is outlined.  Typical
electron density profiles are given in an appendix.  (Abstract source unknown,






Doppler-Shifted Cyclotron Radiation from Electrons: A Theory of Very
Low Frequency Emissions from the Exosphere
Title Text
Dowden, R. L.Author Text
J. Geophys. Res., vol. 67, no. 5, pp. 1745-50, May 1962.Source Text
Keyword Text
Cyclotron radiation from electrons in the exosphere spiraling along a line of
force away from the observer will appear at a frequency less than the local
gyrofrequency.  An electron traveling from the observer's hemisphere to the
opposite hemisphere will radiate a decreasing frequency until it crosses the
equator, and thence an increasing frequency.  Propagation conditions and
various particle speeds give frequency-time spectra similar to those observed.
 A method of scaling electron speeds and the field lines in which they occur
from observed data is described.  Tests of the theory are discussed.
(Abstract written for purposes of this publication by Southwest Research,










Zeit Fuer Flugwissenschaften, vol. 10, no. 4-5, pp. 191-202; April-May 1962.Source Text
Keyword Text
Automatic device for direction finding, which, applying Doppler effect, enables
indirect direction finding to be carried out from ground without additional
equipment being required aboard aircraft; underlying theory and problems
involved; description of installation.  (IRE or IEEE abstract, technical report
including miscellaneous government published material, German






Scattering Error in Radio InterferometerTitle Text
Harrison, C. W.Author Text
Trans. IRE, vol. AP-10, no. 3, pp. 273-286; May 1962.Source Text
Keyword Text
Error in interferometer angle measuring system is investigated theoretically
and numerically; model employed consists of 4 identical baseloaded vertical
antennas erected at corners of square; assumption is made that earth is
perfectly conducting plane of infinite extent.  (IRE or IEEE abstract, formal






Advances in the Field of Antennas and Propagation Since World War II:
Part 1--Antennas
Title Text
Jordan, E. C., and King, R. W. P.Author Text
Proc. IRE, vol. 50, no. 5; May 1962.Source Text
Keyword Text
Progress in the quantitative understanding of antennas as circuit elements,
transmitters, receivers and scatters of electromagnetic radiation is reviewed
briefly for the period 1945-1961.  Advances in the design of selected radiating
systems with special properties are indicated.  Specific reference is made to
the impedance, current distribution, and pattern characteristic of cylindrical
dipoles, singly and in arrays.  Particular developments touched upon include
slot and surface wave antennas, microwave antennas and microwave lenses,
super-gain antennas, and very large antennas and arrays for radio astronomy
and satellite communication.  Frequency-independent "angle" antennas and
log-periodic structures are reviewed briefly.  (IRE or IEEE abstract, formal







The Transient Response of Linear Antennas and LoopsTitle Text
King, R. W. P., and Schmitt, H. J.Author Text
Trans. IRE, vol. AP-10, no. 3, pp. 222-228; May 1962.Source Text
Keyword Text
The transient response of straight wires and circular loops when short pulses
are applied is studied experimentally and theoretically.  It is shown that the
initial response is always that of an infinitely long antenna at a frequency near
the upper limit of the frequencies contained in the pulse provided this is
sufficiently short so that the first reflection from the end of the wire or loop is
not superimposed on it.  (IRE or IEEE abstract, formal literature, English






The Sheath-Helix Approach to the Helical AerialTitle Text
Maclean, T. S. M. and Farvis, W. E. J.Author Text
Proc. I.E.E., Part C, vol. 109, pp. 548-555, May 1962.Source Text
Keyword Text
A theoretical study of the helical aerial is made using the same theory as has
been successfully applied to the traveling-wave tube.  This has led to an
understanding of the effects of varying diameter and pitch as a function of
frequency, so that it is ow possible to predict the bandwidth of the aerial.  The
theory has been compared with experimental results for both the end-fire and
broadside radiation and good agreement has been obtained.  (Abstract written
for the purpose of this publication by Southwest Research, formal literature,






Status of the Design, Development and Construction of a Three-Loop
Antenna for the AN/SLR-10
Title Text
Moore, J. D. and Travers, D. N.Author Text
Final Development Report for Contract NObsr-85410, Southwest Research
Institute, 12 May 1962.
Source Text
Keyword Text
The status of the AN/SLR-10 three-loop antenna is discussed.  The
mechanical design is complete.  The electrical design is complete based
upon latest information obtained on the AN/SLR-10 system in January 1962.
The antenna has been assembled mechanically.  Electrical assembly has
been completed to a point compatible with the known information on the
AN/SLR-10 system.  Laboratory and field tests of the three-loop antenna
except limited tests of individual subassemblies cannot be accomplished until
an AN/SLR-10 system is received and modified at Southwest Research
Institute.  Planning is complete for modification of the AN/SLR-10 system for
use with the three-loop antenna based on the status of the system in January
1962.  Redesign for this modification to include changes in the AN/SLR-10
system since that date and the actual modification must be accomplished
after a production model of the AN/SLR-10 system is received at Southwest







Progress in the Development of a Twin-channel Spaced Loop Direction
Finder
Title Text
Moore, J. D., Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), Interim Report No. 7, Contract NObsr
85086; 1 May 1962.
Source Text
Keyword Text
The development of the spaced loop twin channel D/F system is reviewed.
The RA.153 twin channel receiver has been received and performance data
are reported.  The performance of the 8-loop array (crossed coaxial spaced
loops) is described both for individual antenna patterns and for tests in
conjunction with the RA-153 twin channel receiver.  The planned advanced
laboratory version of the spaced loop D/F system is discussed along with
additional instrumentation for the system.  The application of digital
techniques to automatic bearing readout is briefly discussed.  The
development progress of a hybrid transformer is given.  Current work on
component resolution is described.  Other phases of the project work are
covered briefly.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






Ephemeris of the Radio Longitude of the Central Meridian of JupiterTitle Text
Morrison, Berenice L.Author Text
U.S. Naval Observatory Circular No. 92, 1 May 1962.Source Text
Keyword Text
In this Circular, an ephemeris of the central meridian of the geometric disk on
this  system, with the corrections for phase to reduce to the illuminated disk,
is given for 1961, 1962, and 1963.  Ephemerides for further years will be made
available as required.  (Abstract written for purpose of this publication by






Radio-Wave Propagation during World War IITitle Text
Norton, K. A.Author Text
Proc. IRE, vol. 50, no. 5, pp. 698-704; May 1962.Source Text
Keyword Text
Many publications have appeared which describe the very extensive wartime
radio-wave propagation research.  References to some of these summaries
are given which cover some aspects of this research as carried out in the
United States, England, the U.S.S.R., Japan, and Germany.  These
summaries are most complete for the work done in the United States,
England, and Japan.  A summary is then given of some of the wartime
research in the United States on direction finders and the polarization of down
coming ionospheric radio waves.  This is followed by some heretofore
unpublished material on Japanese ionospheric research which, by way of
example, clearly indicates that an April, 1942 paper by Maeda, Uyeda and
Shinkawa contains the first definite identification and interpretation of the F2-
layer longitude effect.  Finally, a brief summary is given of a few selected
topics in propagation research which arose out of the wartime development of
radar.  The paper includes a review of studies of polarization errors in direction
finders and provides a bibliography of 62 entries, ten of which are declassified
reports concerning direction finders which were retained during World War II.
(Source of abstract unknown, formal literature, English language/USA






Comparative Evaluation of the Racal RA.17C-12 and Collins-Motorola R-
390A/URR Receivers
Title Text
Sherrill, W. M., Moore, J. D., and Travers, D. N.Author Text
Task Summary Report Number XI, Contract NObsr-85086, Southwest
Research Institute (SwRI), 15 May 1962.
Source Text
Keyword Text
Data are presented for a comparative evaluation of the Racal RA.17C-12 and
R-390A/URR communications receivers.  Receiver performance data obtained
include sensitivity, selectivity, dynamic range, stability, receiver radiation,
overload, image and IF rejection, and spurious response.  Special emphasis
was placed on obtaining directly comparable data.  On the basis of the
receiver evaluation, a summary comparison is given of the salient performance
characteristics affecting the general countermeasures capabilities of the two
receivers.  It is concluded that both receivers are suitable for contemporary
military applications with the choice of the superior receiver possible only in
terms of specific applications.  As an example (many alternate examples
could be given), it was found that the RA.17C had greater sensitivity under
certain test conditions, while the R-390A had greater freedom from spurious
responses.  The choice of the superior receiver is therefore related to what
minimum acceptable performance is required.  (Author's abstract, technical
report including miscellaneous government published material, English






Antenna Group for Direction Finder Set AN/PRD-5Title Text
Smith, G. S.Author Text
Systems, Inc., Orlando, Florida, Final Report, Contract DA 36-039-sc-78352,
ASTIA No. AD-404 554; May 1962.
Source Text
Keyword Text
The development model and service test model of the antenna group is
described.  When used with a companion radio receiver, the antenna group
functions as a Direction Finder over the frequency range 0.5 to 20 mc.  The
antenna group is man-portable; it can be operated in either an aural or visual
mode, and the system can be operated at distances of up to 100 ft from the
antenna.  The design objectives for the 25-inch loop antenna system include
achieving a sensitivity of 5 µV/m below 2 mc and 2 µV/m above 2 mc, 10
watts total power dissipation, 60 rpm maximum antenna rotation speed, 1
degree opposite null deviations, and null depths greater than 30 dB.  In
addition, the design objective for the sense pattern includes achieving a front-
to-back lobe ratio of at least 6 dB.  In general, the development model of the
antenna group equals or exceeds these specifications.  The report covers
system performance and individual unit design.  Improvements made in the
service test model are described.  Photographs and schematic diagrams are
included.  (Author's abstract, technical report including miscellaneous







A Miniature Automatic Direction FinderTitle Text
Smith, H. B., Kaiser, J. A., and OthersAuthor Text
Diamond Ordinance Fuze Laboratories, Washington, D.C., Report No. TR-
1031, DOFL Project 26100, ASTIA No. AD-276 282; 14 May 1962.
Source Text
Keyword Text
A miniaturized unambiguous direction finder with no moving parts is
described.  At a frequency of 1000 mc, a complete system, consisting of a
two-wire spiral antenna, with cavity backing, operating in the first two radiation
modes can be built into a cylinder 10 in. in diameter and 3 in. deep.  Direct
scaling laws apply, so that at 2000 mc, for example, the cylinder would be 5
in. in diameter and 1½ in. deep.  Since there are no moving parts, and printed-
circuit techniques can be used, the total weight (excluding power supply and
readout or display) will be less than 1/2 lb.  The pattern of this antenna array
gives hemispheric coverage.  The output, fed into an analog device, gives a
determination of the elevation and azimuth of a received signal, with no
ambiguities, in the hemisphere bounded by the plane of the spiral.  The
processing network consists of two 3-way power dividers and a pair of
hybrids, which can be mounted on the back of the cavity by using strip-line
techniques.  An experimental version of the system has been built and
preliminary data are presented.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Neptune UPD-501 Spiral Antenna EvaluationTitle Text
Sopczak, R. R.Author Text
Central Experimental and Proving Establishment, CEPE Report No. 1634,
ASTIA No. AD-331 436; May 1962.
Source Text
Keyword Text
Not available.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/Canadian






Pointing Errors in Sequential Lobing Antenna SystemsTitle Text
Wilson, C. L.Author Text
Ballistic Research Laboratories, Aberdeen Proving Ground, Maryland, BRL
TN1463, Project 503-05-023, ASTIA No. AD-609 009; May 1962.
Source Text
Keyword Text
Angular pointing errors are introduced in sequential lobing antenna systems
by reflection from the ground between the antenna system and the target.
This theoretical analysis of a particular system operating under certain
specified conditions was conducted to determine the magnitude and
character of these errors and provide a basis for comparison with other types
of antenna systems.  A number of graphs showing the results of this study
are included in this report.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA
abstract, document not available, theoretical analysis.  See Abstract No.






Pointing Errors in Sequential Lobing Antenna SystemsTitle Text
Wilson, Cecil L.Author Text
Technical Report from:  Ballistic Research Labs Aberdeen Proving Ground M.
Report BRL-TN1463, 2 pages; May, 1962.
Source Text
antenna lobes, direction finding signals, errors,
Monopulse  radar, targets, parabolic antennas, radar
signals, reflection,  phase shift, antenna radiation
patterns
Keyword Text
Angular pointing errors are introduced in sequential Lobing  antenna systems
by reflection from the ground between the  antenna system and the target.
This theoretical analysis of a  particular system operating under certain
specified conditions  was conducted to determine the magnitude and
character of  these errors and pro vide a basis for comparison with other
types of antenna systems. A number of graphs showing the  results of this






Dependence of the Ionospheric F Region on the Solar CycleTitle Text
Wright, J. W.Author Text
Nature, vol. 194, pp. 461-2, 5 May 1962.Source Text
Keyword Text
Typical N(h) profiles for winter and summer noon conditions or sunspot
numbers 0, 100, and 200 at low, medium and high  altitude stations show that
in all cases, increased solar activity is accompanied by additional ionization
at greater heights with comparatively little change at lower heights.  (Abstract






A Study of the Wire Grid LensTitle Text
Andreasen, M. G.Author Text
TRG, Inc., Palo Alto, California, contract No. AF 30(602)2742, ASTIA No. AD-
296 364; June 1962.
Source Text
Keyword Text
This report presents a study of some of the problems that are of importance in
the design of a wire-grid lens of the circularly symmetry type.  The first
problem investigated is that of a double-wire square-mesh grid which will very
often be used near the rim of the lens to keep the grid-to-grid spacing suitably
small.  Design formulas for the quasi-static equivalent dielectric constant of
such grids have been derived.  The validity of these formulas was tested
experimentally.  Another problem that was investigated is that of synthesizing
the index of refraction in a circularly symmetric lens when the index of
refraction is specified in part of the lens and when it is required that the rays
leaving the lens must form a collimated beam in as large an aperture as
possible.  Design formulas representing the solution of this problem have
been derived.  These formulas are most useful for wire-grid lens designs
because the grid-to-grid spacing in the outer part of the lens is often
determined by mechanical considerations rather than by electrical
considerations.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document
not available.  This report is believed to be the predecessor to a Rome Air






Systems Techniques ResearchTitle Text
AnonymousAuthor Text
Stanford University, Stanford Electronics Laboratories, Final Quarterly Status
Report, Contract AF 44(616)7944, ASTIA No. AD-331 872; 30 June 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Bibliography of Unclassified NRL Formal Reports Numbers 1000 to 5700Title Text
AnonymousAuthor Text
USN, NRL Report No. 5700B, July 1962.Source Text
Keyword Text
This Bibliography is divided into three sections.  Section 1 lists numerically
only the Unclassified NRL formal reports 1000 to 5700 giving the number and
publication date at the left of the column and the title and authors at the right,
below is the Office of Technical Services' PB number and price.  If a microfilm
or photostat price is quoted, the item may be purchased from Chief, Photo
Duplication Service, Publication Board Project, Library of Congress,
Washington 25, D.C.; check made payable to Chief, Photo Duplication
Service.  If mimeograph price is quoted the item may be purchased from the
Office of Technical Services, Department of Commerce, Washington 25, D.C.;
check made payable to Treasurer of the United States.  Section 2 is an
alphabetical author index and Section 3 is an alphabetical listing of series
titles.  A subject index is not contemplated.  (Author's abstract, technical
report including miscellaneous government published material, English






Studies and Investigations Leading to the Design of a Radio Direction
Finder system for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
University of Illinois, Urbana, Illinois, Electrical Engineering Research
Laboratories, Quarterly Report No. 4, Contract DA 36-039-sc-87264, ASTIA
No. AD-285 040; 30 June 1962.
Source Text
Keyword Text
Phase shifters, design, installation.  Identifiers:  Sadist.  Initial
instrumentation for the propagation research task was completed.  The effect
of vertical angle of arrival on a traveling-wave antenna RDF system are
considered.  Progress in the systems engineering for the MF and HF radio
direction finders is discussed.  The use of the Scott transformer connection at
MF for three-phase to two-phase transformation appears practical.  The use of
passive RC element type broadband 90 degrees phase shift networks in a
sum-and-difference type phase meter was considered.  Improvements which
extend the effectiveness of the interferometer calibrator are described.
Concerning the VHF system for radio direction finding:  It is shown how the
frequency dependent phase center position on a conical equiangular spiral
antenna affects the elevation angle response.  An improvement may be
realized by orienting the conical antenna with its apex toward the earth.
(Author's abstract, technical report including miscellaneous government
published material, English language/USA abstract, file number 508, progress






Propagation of Plane Electromagnetic Waves Past a ShorelineTitle Text
Bazer, J., and Karp, S. N.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 3, p. 319; May-June 1962.Source Text
Keyword Text
The problems of the diffraction of homogeneous plane waves and ground
waves by a linear shoreline in a planar land-sea surface are discussed.  The
direction of propagation of these incident waves is assumed perpendicular,
and that of their magnetic vectors parallel, to the shoreline.  At the air-land
interface, the customary impedance boundary condition is imposed while the
sea is treated as a perfect conductor; atmospheric and ionospheric effects
are ignored.  Exact integral representations of the solutions are presented.  In
the case of homogeneous plane-wave excitation originating over the sea, the
integral representations are employed to obtain expressions for the
geometrical optics field and for the far-field form of the remaining scattered
field, transition regions included.  The possibility of coastal refraction is
discussed.  (Author's abstract, formal literature, English language/USA










J. Res. Nat. Bur. Stand., vol. 66D, no. 3, p. 231; May-June 1962.Source Text
Keyword Text
The probability distribution of the amplitude and phase of the sum of a large
number of random two-dimensional vectors is derived under the following
general conditions:  Both the amplitudes and the phases of the component
vectors are random, the distributions being arbitrary within the validity of the
Central Limit Theorem; in particular, the distributions of the individual vectors
need not be identical, the amplitude and phase of each component vector
need not be independent and the distributions need not be symmetrical.  The
distributions formerly derived by Rayleigh, Rice, Hoyt, and Beckmann are
shown to be special cases of this distribution.  (Author's abstract, formal






Introduction to the Theory of ErrorTitle Text
Beers, YardleyAuthor Text
Introduction to the Theory of Error, Addison-Wesley Publishing Company,
Inc., Reading, Massachusetts, Palo Alto, London, Library of Congress
Catalog Card No. 57-8708, second edition, third printing, June 1962.
Source Text
random error, standard deviation, statistics, weighted
averages, nuclear physics, pendulum, calibration
Keyword Text
This book contains a detailed discussion of the fundamental principles of the
theory of error, and those applications which are commonly encountered by
advanced undergraduate and graduate students in the physical sciences.
The approach is intermediate between the didactic treatments contained in
the introductory chapters of many laboratory manuals and the lengthy
treatises which are of interest mainly to experts in the field.  Laboratory
manuals, which seldom do more than state the results of the theory, rarely
give the student any insight into the underlying concepts, while in the present
book, a plausible presentation of the concepts has been the principal
objective.  The cost of the longer treatises is not justified in the opinion of
many students of the physical sciences because most of the material is of
little interest to them; furthermore, these treatises tend to adopt an isolated
point of view and to neglect certain aspects of the practical conditions under
which the student must estimate error.  In the physical sciences, a sample
containing more than ten measurements is rare, and a sample of this size is
so small that it can hardly be called a statistical sample.  Furthermore, there
are usually present indeterminant errors comparable in magnitude to the
statistical errors, and these indeterminant errors are not amenable to the
theory.  Under these circumstances, extreme rigor or the complication of the
theory of small samples is not entirely necessary, and much of the estimation
of error must be done by common sense, or what perhaps more candidly
should be called guesswork.  This book contains some detailed examples in
which the author has attempted to illustrate how to deal with such situations.
In the second edition, an attempt has been made to correct a number of
mistakes which were unfortunately included in the first edition.  Most of these
were in the details of the concepts rather than in the mathematics.  The
sections which have received major revisions are IV-B, IV-I, V-B, and VI-B.






Ionospheric Equivalent Heights of Reflection Calculated by a Full Wave
Method and by the Phase Integral Method
Title Text
Budden, K. G.Author Text
J. Atmos. Terrest. Phys. vol. 24, pp. 609-18, July 1962.Source Text
Keyword Text
The equivalent height of reflection, for radio waves vertically incident on an
isotropic ionospheric layer, is calculated by an accurate full wave method.
This is applied to several parabolic profiles of electron density and to a
Chapman profile, and the results are compared with those obtained by the
phase integral method (Cooper, 1961).  The parabolic layers give reflections
from the discontinuities of gradient of refractive index at the top and bottom
edges.  These are especially important for frequencies greater than the
penetration frequency and may play a part in explaining some kinds of
sporadic-E reflection.  They are ignored by the phase integral method.  The
Chapman profile is then studied.  It has no discontinuities, so that there are
no complications from edge reflections, and the phase integral method and
the accurate full wave method now gives results in good agreement.  This
provides strong encouragement for using the phase integral method with
smoothly varying ionospheric layers.  (Abstract source unknown, formal






On the Role of the Process of Reflection in Radio Wave PropagationTitle Text
Castel, F. Du, Misme, P., et alAuthor Text
J. Res. NBS, vol. 66D, no. 3, pp. 273-84, June 1962.Source Text
Keyword Text
Nature offers numerous examples of irregular stratification of the medium for
the propagation of radio waves.  A study of the process of reflection in such a
medium distinguishes between specular reflection and diffuse reflection.  The
phenomenon of trans-horizon tropospheric propagation offers an example of
the application of such a process, necessary for the interpretation of
experimental results.  Other examples are those of ionospheric propagation
(sporadic-E layer) and propagation over an irregular ground surface
(phenomenon of albedo).  (Abstract source unknown, formal literature, English






A Method for Ray Tracing in the Ionosphere with Oblique IncidenceTitle Text
Davies, K. and Finney, J. W.Author Text
National Bureau of Standards Report 7275, 89-126, Washington, D.C., U.S.
Government Printing Office, 29 June 1962.
Source Text
Keyword Text







Lock-in Amplifiers for Signals Buried in NoiseTitle Text
Moore, Robert D.Author Text
Electronics, pp. 40-44, 8 June 1962.Source Text
Keyword Text
Phase sensitive detector followed by low pass filter is the heart of the lock-in
amplifier.  Signals 40 db below the input level of a microwave receiver can be
recovered with lock-in technique; oscillators can be checked to high precision







Schumann Resonances of the Earth-Ionosphere Cavity - Extremely Low
Frequency Reception at Kingston, R.I.
Title Text
Polk, C., and Fitchen, F.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 3, p. 313; May-June 1962.Source Text
Keyword Text
Since June 1961 magnetic fields of natural origin in the 5 to 20 c/s frequency
range have been recorded in Kingston, R.I.  The experimental equipment is
described briefly, and results are presented.  Variations with time of the first
resonant frequency of the earth-ionosphere cavity are indicated, and effects of
solar activity are discussed.  An analysis of the envelope of recorded wave
trains shows only fair agreement with existing theory.  (Author's abstract,











J. Atmos. Terrest. Phys., vol. 24, no. 6, pp. 475-81, June 1962.Source Text
Keyword Text
A new simplified method for the analysis of the ionospheric h.(f) records is
developed, using the wave refractive index µ..  The average virtual height
curves are the required experimental data for this method.  The new simplified
integral equation applies for the ordinary and the extraordinary waves.  The
final solution involves expansions of the functions in power series.  (Abstract






A Note on the Electromagnetic Response of a Stratified EarthTitle Text
Wait, J. R.Author Text
Geophysics, vol. XXVII, no. 3, pp. 382-385, June 1962.Source Text
Keyword Text
The response of an oscillating magnetic dipole over a continuously stratified
flat earth is considered.  As a result of certain simplifying approximations,
which are valid at low audio frequencies, solutions for exponentially varying
conductivities can be obtained in relatively simple form.  (Abstract source






Ionospheric Irregularities and Long-Distance Radio PropagationTitle Text
Whale, H. A.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 3, p. 265; May-June 1962.Source Text
Keyword Text
A study and interpretation of many effects observed in the reception of short-
wave radio signals over long distance propagation paths.  Particular attention
is paid to the day-to-day wanderings of the apparent direction of arrival about
its mean position.  The importance of these wanderings with respect to the
design of receiving antennas is discussed, as it has been found that once the
regular diurnal variations have been established for medium distance circuits,
considerable advantage can result from a reduction of the beam widths in the
horizontal plane of antennas commonly in use.  (Author's abstract, formal







Research on New Types of ECM and DF Aircraft Antenna Systems for the
Frequency Range 50-1000 Mc
Title Text
Wheeler, W. R.Author Text
Denver Research Institute, Denver, Colorado, Final Report, Contract NOa(s)
60-6031-c, ASTIA No. AD-330 065; 30 June 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Diurnal and Seasonal Changes in Structure of the Mid-Latitude Quiet
Ionosphere
Title Text
Wright, J. W.Author Text
J. Res. NBS, vol. 66D, no. 3, pp. 297+, May-June 1962.Source Text
Keyword Text
Typical examples of N(h) data from a series of NBS publications on
ionospheric electron densities are described briefly as an introduction to data
available from a one-year's program beginning during the International
Geophysical Cooperation, 1959.  The entire body of data is then illustrated in
compact form, and discussed phenomenologically.  In a synthesis and
interpretation, it is concluded that diurnal, seasonal, and latitudinal
temperature variations in the F region may explain many features of the quiet-
day behavior of that region.  A corpuscular component of heating   at mid and
high latitudes is suggested as accounting for the seasonal anomaly in the
daytime F region: the anomaly is assigned to the summer season rather than
to winter, on the basis of evidence given.  The nighttime electron density
variations are found to be explainable by the loss rate at the equilibrium height
to which the layer drifts under the influence of diffusion.  An appendix
discusses the day-to-day variability of the data.  (Author's abstract, formal










Battelle Institute, Frankfurt am Main, ASTIA No. AD-285 478; 31 July 1962.Source Text
Keyword Text
The VLF-receiving antenna station in Frankfurt, Maine is continuously
monitoring the transmitter NBA (18 kc/s) with regard to slow phase and
amplitude; the transmitter GBR (16 kc/s) is monitored with regard to fast
phase and amplitude.  The basic design of the receiving station was
developed at the National Bureau of Standards.  The investigations performed
in Frankfurtam Main were aimed at increasing the reliability of this station and
finding possibilities of improvement.  The present report gives a description of
improvements ensuring optimum accuracy of recording and the independence
of the amplitude channel with regard to the keying ratio of the received
transmitter (fill-in signal technique).  Furthermore, an exclusively electronic
phase and amplitude meter no longer containing any mechanically moved
parts is reported on.  The response time achieved by this electronic phase
meter is short enough (approximately 0.1 sec for 180º phase shift) that few
Morseignals supply a phase indication.  The analyses of the records obtained
were started in January 1962, since first of all sufficient material and
experience had to be gathered.  The records of the transmitter NBA, whose
signal characteristic in Frankfurt am Main is determined by the sky wave,
clearly show the diurnal and seasonal phase variations.  Contrary to this, the
records of the transmitter GBR - where both the sky wave and the ground
wave have a marked influence - show a less clear phase and amplitude
behavior.  The GBR phase characteristic which cannot yet be fully interpreted
has proved to be of great interest.  All observed phase anomalies on the
propagation paths NBA-Frankfurt am Main and GBR-Frankfurt am Main are
discussed in the report.  (Author's abstract, technical report including
miscellaneous government published material, English language/German














The theoretical and practical research on new glide path installation is
described.  The subsequent, purely theoretical investigations are based on
the same problem, and deal with three other possible solutions.  The last of
these is of more general interest, because it gives methods for realizing any
desired radiation diagram, although the calculation is only easy in the case
where the dimensions of the antennae are small.  Such antennae, arbitrarily
small compared with the wavelength and with arbitrarily concentrated beams,
also known as super gain antennae, are dealt with in detail in the last part,
and their fundamental difficulties which militate against their practical
realization are pointed out, e.g., low radiation, poor efficiency, narrow band,
high accuracy for the feed voltages, and the disturbing effects of objects in the
vicinity of the antenna.  (Author's abstract, technical report including
miscellaneous government published material, English language/German






The Dipole Antenna Immersed in a Homogeneous Conducting MediumTitle Text
Iizuka, K., and King, R. W. P.Author Text
Trans. IRE, vol. AP-10, no. 4, pp. 384-392; July 1962.Source Text
Keyword Text
It is the object of this investigation to measure the driving-point admittance,
the amplitude distribution of the current, and the phase distribution of the
current, relative to the phase at the driving-point for a dipole antenna
immersed in a homogeneous conducting medium.  Measurements of the
driving-point admittance have been made for a range of values of the ratio
σ/ωεrε0 of the medium taking the electrical height of the antenna βh as a
parameter.  The ratio σ/ωεrε0 is varied from σ/ωεrε0 = 0.036 to σ/ωεrε0 = 8.8 and
the antenna height βh is varied from βh = 0./1 to 2π at intervals of 0.1.  The
amplitude and phase distributions of the current have been measured for βh =
π/2, 3π/4, π, and 5/4π in a homogeneous conducting medium whose
conductivity is varied from σ/ωεrε0 = 0.036 to σ/ωεrε0 = 8.8.  (Author's abstract,







Radiotelemetry of the Respiration of a Flying DuckTitle Text
Lord, R. D., Bellrose, F. C., and Cochran, W. W.Author Text
Science, vol. 137, pp. 39-40; July 1962.Source Text
Keyword Text
Respirations of a flying wild mallard duck, Anas platyrhynchos, appear to be
synchronized with wing beat in a ratio of 1 to 2.  Wing beats come during
exhalation and between respirations.  The average number of respirations was
14 per minute for a resting duck and 96 per minute for a flying duck.  (Author's







Environmental Evaluation of a Countermeasures Direction Finding
Antenna AS-1023  (XN)SLR Submitted by General Electronic
Laboratories, Inc., Contract NObsr-72753
Title Text
MacDonald, Hugh C.Author Text
Technical Report from:  Navy Underwater Sound Lab New London Conn.
Report USL-546, 19 pages; July, 1962.
Source Text




The report covers the evaluation of a Countermeasures Direction Finding
Antenna,  AS-1023(XN-1) SLR.  The evaluation was conducted in accordance
with Specification  SHIPS-C-2771 to determine the suitability of the device for






Bearing Angle Measurements in RF Systems Having Normally
Distributed Arrival Angle with Unknown Variance
Title Text
Mcnelis, D. D., and Swarm, H. M.Author Text
IRE Trans., vol. AP-10, no. 4, pp. 470-471; July 1962.Source Text
Keyword Text
The errors of a direction finding system may be obscured by random
fluctuations in the angle of arrival of the radio signal under observation.  By
averaging over a series of observations the effects of these fluctuations can be
minimized.  Relationships are derived between the probability that this
average will fall within a given confidence interval of the true angle and the
variance of the probability distribution of the angle of arrival of the signal.  (IRE







The Radio Spectrum from 10 GC to 300 GC in Aerospace
Communications, Volume III. Components, Transmission Techniques
and Materials
Title Text
Moddy, Warren, F. G. R.Author Text
Report No. TR61 589 V3, RCA Victor Co., Ltd., Montreal, Canada, DDC no.
AD 294 341, July 1962.
Source Text
Keyword Text
(Abstract not available, technical report, English language, document not
available, microwave communication systems, radio communication systems,
antennas, bolometers, calorimeters, cavity resonators, crystal detectors,
dielectrics, diodes, extremely high frequency, ferrites, interferometers, matrix
algebra, microwave amplifiers, millimeter waves, optical equipment, phase
shifters, power dividers, prisms (optics), rods, semiconductors, super high
frequency, transmission lines, tuned circuits, waveguide couplers, waveguide






Design and Development of Antenna Group for Direction Finder Sets
AN/PRD-7( ) and AN/PRD-8( )
Title Text
Monser, G., and Cecil, J.Author Text
Progress Report No. 5, Contract DA 36-039-sc-84981, ASTIA No. AD-290
335; 31 July 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Status of the 8-Loop AntennaTitle Text
Moore, J. D., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), Task Summary Report Number XII,
Contract NObsr-85086; 11 July 1962.
Source Text
Keyword Text
The progress on the development of the 8-loop antenna is reviewed.  This
antenna has the advantages of the spaced loop antenna for shipboard
direction finding, but with no moving parts required at mast top or in the
antenna.  The feasibility of the 8-loop antenna for use with a goniometer
system or a twin channel system is discussed.  Current work on the project
is discussed with emphasis on an advanced 8-loop goniometer system.  The
fixed 8-loop (crossed spaced loops) and rotating spaced loop antennas are
compared by listed known advantages and disadvantages of each system.  A
comparison of the goniometer technique and twin channel technique is made
by the same method.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Measurements of the Polarization and Angular Extent of the Decimeter
Radiation from Jupiter
Title Text
Morris,  D. and Berge, G. L.Author Text
The Astrophysical J., vol. 136, no. 1, pp. 276-82, July 1962.Source Text
Keyword Text
Interferometric measurements of the nonthermal radiation from Jupiter have
been made at 960 and 1390 Mc/s.  These yield the flux density and
polarization of the source and its over-all dimensions in the polar and
equatorial directions.  The measured values can be accounted for by
synchrotron radiation from electrons trapped in a Jovian Van Allen Belt.
Variations  in the intensity and plane of polarization of the 1390-Mc/s radiation
suggest that Jupiter's magnetic axis is inclined at 9 degrees to its rotational
axis.  (Abstract written for purposes of this publication by Southwest






Position-Location Network StudyTitle Text
Priedigkeit, J. H. and Elpel, E. A.Author Text
Report No. 7, Seventh Quarterly Progress Report, 1 January to 30 June 1962
SRI Project No. 3335, Contract DA-36-039-SC-84966, DA Project No. 3E44-




This is the seventh quarterly progress report on a project to develop the
techniques and equipments for demonstrating the  partial automation of a
tactical direction-finding system.  During this report period, the construction of
equipments was essentially completed and the task of planning for the
installation of these equipments in an actual radio direction-finder system was
begun.  It is proposed that the direction-finder system consist of a master
direction-finder station at SRI, Menlo Park, California, and slave direction-
finder stations at both Montana State College, Bozeman, Montana, and the
University of Washington,, Seattle, Washington, and that this direction-finder
system be operated as a position location network to collect engineering data
for performance evaluation.  The possible application of the remote-tuned HF
radio receiver system, developed on this project, in communication networks
is briefly discussed.  (Authors' abstract, technical report, English language,






Position-Location Network StudyTitle Text
Priedigkeit, J. H., and Elpel, E. A.Author Text
Stanford Research Institute, Menlo Park, California, Progress Report No. 7,
Contract DA 36-039-sc-84966, ASTIA No. AD-296 165; July 1962.
Source Text
Keyword Text
Progress is reported on efforts to develop the techniques and equipments for
demonstrating the partial automation of a tactical direction-finding system.
The construction of equipments was essentially completed and the talk of
planning for the installation of these equipments in an actual radio direction-
finder system was begun.  It is proposed that the direction-finder station at
Menlo Park, California, and slave direction-finder stations at both Bozeman,
Montana, and Seattle, Washington, and that this direction-finder system be
operated as a position location network to collect engineering data for
performance-evaluation.  The possible application of the remote-tuned HF
radio receiver system, developed on this project, in communication networks
is briefly discussed.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






A Possible Explanation for Jovian Decameter BurstsTitle Text
Strom, Stephen E. and Strom, Karen M.Author Text
Astrophys. J., vol. 136, no. 1, pp. 307-9, July 1962.Source Text
Keyword Text
Recent work by Grossi, Strom, and Strom (1961)  demonstrates that the
earth's ionosphere may act as a spherical lens, focusing discrete cosmic
radio sources where the frequency range is 5-30 Mc/s.  This focusing
mechanism indicates a possible explanation of the Jovian decameter bursts
where Jupiter would occult a discrete radio source, small with respect to its
angular diameter, and focus the energy from the source near the earth's orbit.
Analysis of published data further substantiates the supposition that this
focusing mechanism may explain many phenomena associated with the







A Summary of Literature Pertaining to VLF and ELF PropagationTitle Text
Whitson, Arthur L., Sperry, Willis T., and Smith, Frances H.Author Text
A Summary of Literature Pertaining to VLF and ELF Propagation, vol. 1, A-K,
Stanford Research Institute, Menlo Park, California, Contract No. SD-66,




A bibliography of the literature pertaining to VLF and ELF propagation is
presented.  Author's abstracts are given whenever they were available.  The
survey includes theory, measurements, the transmission medium (ground
constants and lower ionosphere), atmospheric noise, and extraterrestrial VLF
and  ELF phenomena (whistlers, hiss,  etc.).  (Authors' abstract, book,
English language, document not available, bibliographies, propagation,
ionospheric propagation, very low frequency, extremely low frequency,
superlow frequency, ultralow frequency, abstracts, atmospherics, whistlers,






A Summary of Literature Pertaining to VLF and ELF PropagationTitle Text
Whitson, Arthur L., Sperry, Willis T., and Smith, Frances H.Author Text
A Summary of Literature Pertaining to VLF and ELF Propagation, vol. 3,
Index, Stanford Research Institute, Menlo Park, California, Contract No. SD-
66, ARPA Order 365, DDC No. AD 482 660, July 1962.
Source Text
Keyword Text
This report is an index for Volumes One and Two with the same title.
Volumes One and Two contain abstracts of open literature and unclassified
reports pertaining to ELF and VLF propagation.  This index  is divided into
three parts:  Description of Categories, Alphabetical Index, and Chronological
Index.  Listings are by page number with a dash number for pages containing
more than one abstract.  Abstracts are multilisted in the index where
appropriate.  Under each category in the index, underlined entries indicate
abstracts whose major topic coincides with the category.  (See also Volume
2.)  (Authors' abstract, book, English language, document not available,
propagation, bibliographies, ionospheric propagation, indexes, very low






A Summary of Literature Pertaining to VLF and ELF PropagationTitle Text
Whitson, Arthur L., Sperry, Willis T., and Smith, Frances H.,Author Text
A Summary of Literature Pertaining to VLF and ELF Propagation, vol. 2, L-Z,
Stanford Research Institute, Menlo Park, California, Contract No. SD-66,
ARPA Order 365,  DDC No. AD 482 659, July 1962.
Source Text
Keyword Text
A bibliography of the literature pertaining to VLF and ELF propagation is
presented Author's abstracts are given whenever they were available.  (See
also Volume 1.) (Authors' abstract, book, English language, document not
available, propagation, bibliographics, ionospheric propagation, information
theory, very low frequency, extremely low frequency, superlow frequency,







Application of Correlation Techniques to High Accuracy Position
Location Finding
Title Text
Andrew, J. D., and Fonde, D. S.Author Text
Space Technology Laboratories, Inc., Redondo Beach, California, Final
Report, Volumes 1 and 2, Contract No. AF 30(602)2448, ASTIA Nos. AD-332
920 and AD-332 921; 1 August 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English








Institute of Science and Technology, University of Michigan, Ann Harbor,
Quarterly Progress Report, Contract No. DA 36-039-sc-78801, ASTIA No. AD-
331 206; August 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radio Location TechniquesTitle Text
AnonymousAuthor Text
Final Report, Phase II, Technical Documentary Report No. RADC-TDR-62-




Two techniques for determining the location of a signal source of long
wavelength  on the surface of the earth are presented; a long-baseline system
based upon reception of a signal at widely separated points (e.g., 1000 km),
and a short-baseline system based upon precise measurement of phase
differences of signals received at closely spaced (150 feet) antennas.  The
design, implementation, and testing of each system is discussed.  The long-
baseline system  is in operation, while final tests are being made with the
short-baseline system prior to its operation.  Finally, a report of past and
present problem areas is included, together with a section devoted to
conclusions and possible future studies.  (Abstract source unknown,






Radio Location TechniquesTitle Text
AnonymousAuthor Text
Ohio State University, Research Foundation, Columbus, Ohio, Final




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Flight Test and Evaluation of OA-2097-(XN-1)/ALD-2 Electronic
Countermeasures Antenna Detector Group
Title Text
Blevins, R. R.Author Text
Naval Air Test Center, Patuxent River, Maryland, Interim Report No. 1, Serial
No. WST41-0114, ASTIA No. AD-331 901; 13 August 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Method for the Determination of Lower Ionosphere Properties by
Means of Field Measurements on Sferics
Title Text
Harris, F. B., and Tanner, R. L.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 4, p. 463; July-August 1962.Source Text
Keyword Text
The propagation of audio frequency and sub-audio frequency waves between
the earth and an ionosphere whose conductivity varies continuously with
altitude is considered in detail.  The fields are represented in terms of two
scalar potentials satisfying appropriate wave equations in spherical
coordinates.  It is shown, on the basis of existing data on the ionosphere, that
waves in this frequency range can be considered to be confined to a thin, but
not sharply bounded, spherical shell about the earth.  Greatly simplified radial
wave equations in dimensionless form are derived incorporating this
approximation.  Solutions of these equations are given for two regions, viz, for
the low-altitude region where σ/ωε0<<1 and, in the case of certain restricted
types of conductivity profile, for the high-altitude region where σ/ωε0>>1.  An
iterative method is presented, based on an integral equation, which makes
possible a computation of the radial wave function in the transition region and
a joining of interior and exterior solutions for the propagating TM mode.  The
result is a direct mathematical relationship between the conductivity profile
and the complex propagation constant as a function of frequency.  It is
demonstrated that at frequencies above about 50 cycles the propagation
constant can be obtained from measurements of the horizontal components
of electric and magnetic fields in individual sferics at airplane altitudes, while
at lower frequencies the same information can be obtained through ground-
based observation of cavity resonance effects in sferic noise.  Existing data
on these cavity resonances are used to calculate the complex propagation
constant as a function of frequency from 6 to 34 cycles.  The results, when
extrapolated to higher frequencies, predict attenuation rates in excellent
agreement with currently available data.  The effect of the diurnal variation in
conductivity on observable quantities is briefly examined, and tentative
conclusions as to its magnitude are drawn.  (Author's abstract, formal







An Automatic Microwave Phase Comparator.  <NOTE> Revised ed.Title Text
Kaiser, J. A., Smith, H. B., Pepper, W. H., Little, J. H.Author Text
Technical Report from:  Diamond Ordnance Fuze Labs Washington D.C.  2
pages; August, 1962.
Source Text
comparators, microwaves, phase meters, automatic, power
 dividers, passive, microwave frequency
Keyword Text
A method for passively measuring the phase angle between two  signals of
the same frequency is described.  While simple in  concept, the system has
no ambiguities throughout 360 degrees  and is independent of relative signal
amplitudes because phase  angle is displayed orthogonally to amplitude.
Consisting  principally of two hybrids with detectors and an X-Y  indicator, the
system contains no moving parts or active  phasing devices. In addition to
making routine phase  measurements, it can be readily applied to automatic






Impedance of a Circular Loop in an Infinite Conducting MediumTitle Text
Kraichman, M. B.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 4, p. 499; July-August 1962.Source Text
Keyword Text
Expressions are derived for the resistance and reactance of a circular loop of
thinly insulated wire which carried a uniform current and is immersed in a
conducting medium.  The result for the resistance is compared with that
known for a circular loop in a spherical insulating cavity.  (Author's abstract,







Progress in the Development of a Direction Finding System Utilizing the
8-Loop Fixed Space Loop Antenna
Title Text
Moore, J. D., Sherrill, W. M., and Travers, D. N.Author Text




The development of a D/F system utilizing the 8-loop antenna (fixed spaced
loop) is discussed.  The feasibility of using this antenna with a goniometer or
a twin channel technique has been previously reported.  New results obtained
with the 8-loop antenna and both the twin channel technique and the
goniometer method are presented.  An improved 8-loop goniometer system
has been constructed to provide a laboratory breadboard to solve the basic
engineering problems of the system.  The receiver requirements for a
goniometer scan D/F system are discussed in detail with comparisons of the
R-390A, RA.17C and the AN/SRD-7.  Other project work reported for the
interim period includes phase stability measurements on the R-390A and
RA.17C receivers.  Detailed analysis of polarization response of spaced loop
antennas is reported.  Brief discussions of the status of the hybrid transformer
and the DFG-4 UHF direction finder are given.  (Author's abstract, technical
report including miscellaneous government published material, English







Progress in the Development of a Direction Finding System Utilizing the
8-Loop Fixed  Spaced Loop Antenna:  Interim Development Report for
Direction Finder Radio,  Shipboard Siting and Design, Study and
Development.  <NOTE> Rept. for 1 May-1 Aug  62
Title Text
Moore, John D., Sherrill, W. M., Travers, Douglas N.Author Text
Technical Report from:  Southwest Research Inst San Antonio Tex., 55
pages; August, 1962.
Source Text
direction finding, loop antennas, coniometers, radio
receivers, design, ships, performance  (engineering)
,AN/SRD-7, NTISN
Keyword Text
The development of a D/F system using the 8-loop antenna (fixed spaced
loop) is  discussed.  New results obtained with the 8-loop antenna and both
the twin channel  technique and the goniometer method are presented. An
improved 8-loop goniometer  system has been constructed to provide a
laboratory breadboard to solve the basic  engineering problems of the system.
The receiver requirements for a goniometer scan D/F  system are discussed
in detail with comparisons of the R-390A, RA.17C and the  AN/SRD-7.  Other
project work reported for the interim period includes phase stability
measurements on the R-390A and RA.17C receivers.  Detailed analysis of
polarization  response of spaced loop antennas is reported. Brief discussions







Propagation Problems with Space Radio CommunicationsTitle Text
Rawer, K.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 4, p. 375; July-August 1962.Source Text
Keyword Text
Ionosphere and tropospheric refraction and absorption influence earth-space
propagation.  The relative importance of the ionospheric influence is
considerably larger than in terrestrial propagation.  Apart from the effects of
this latter known from experience, some new phenomena have been
observed, viz, special cases of antipode reception, field-strength scintillations
and blackouts.  Specific phase effects have been observed:  the Doppler-
effect is due to the satellites quick movement, the Faraday effect is caused
by the presence of double refraction in the ionosphere.  Both effects present
some difficulties for most applications.  The most important tropospheric
effects are molecular absorption and the corresponding statistical noise.
(Author's abstract, formal literature, English language/USA abstract,






An Analysis of VLF Mode Propagation for a Variable Ionosphere HeightTitle Text
Wait, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 4, p. 453; July-August 1962.Source Text
Keyword Text
An approximate treatment of modes in a waveguide of variable width is
presented.  It is assumed that the boundaries satisfy impedance-type
boundary conditions.  The model consists of two parallel plate waveguide
regions connected by a linearly tapered section.  The results have application
to the theory of VLF radio wave propagation when the ionospheric heights are
not constant along the path.  (Author's abstract, formal literature, English










Frequenz, vol. 16, no. 8, pp. 281-293; August 1962.Source Text
Keyword Text
ABSTRACT NO. 1:  The aim is to derive, in the series presentation desired by
the practical engineer, formulae for the direction-finding error and minimum
flattening that hold for the higher frequencies as well as the lower frequencies
considered by Mauer and Fischer in 1926.  Analysis shows that the action of
an interfering field may be regarded as equivalent to that of two inversely
rotating finding errors and the minimum flattening of both fields.  The azimuth
dependence of fields for the principal interfering radiator arrangements is
investigated, and a general formula is derived which gives the relation between
the direction-finding error and minimum flattening in an implicit form for the
case of n arbitrary interfering radiators.  This formula is so arranged that for
the principal special cases encountered in practice the desired series
expressions are obtained.  A circuit, which is closely analogous to the actual
conditions, serves for numerical evaluations, the results obtained being shown
in numerous diagrams.  ABSTRACT NO. 2:  In 1926, H. Maurer and F.
Fischer gave the theoretical explanations for the deviations observed on ships
between the radio bearing and the optical bearing.  They recognized as
underlying cause the effect of the secondary or interfering field caused by the
ship and its superstructures.  Because of its ability to determine bearings
without any extra measures at the transmitting end the radio direction finder
could assert itself in the following cases as a navigatory aid despite new
methods of navigation.  With the introduction of telephony on wavelengths
between 100 and 200 m and at the distress frequency 2182 kc the interest in
the radio direction finder has been given a fresh impetus with nonmilitary
navigation for this frequency range as well.  The navy is further interested in
using the radio direction finder for short waves as well.  Since improved
components now enable the equipment designing engineer to make marine
radio direction finding systems for all frequencies of interest, the need arises
to explain also the direction-finding errors observed with waves from 200 to
100 m and with short waves.  Unfortunately, the error equations of H. Maurer
and F. Fischer are no longer useful in these bands, since certain
assumptions on which their derivations are based hold for long waves indeed,
but not at frequencies beyond 1.6 Mc.  The objective of this paper is to derive,
in the series presentation desired by the practical engineer, formulas for
direction-finding error and minimum-flattening that hold for higher frequencies
Abstract Text
as well.  The analysis shows that it is not advisable to consider the interfering
field in component form, but that is more preferably described by two inversely
rotating fields, because of the linear superimposition of the direction-finding
errors and the minimum-flattening of both fields.  If a conclusion as to the
magnetic field at the antenna is desired from the observed direction-finding
and minimum-flattening errors, the well-known Smith chart holds for these
relationships.  Quite generally the quasi-stationary field inside a goniometer or
in the CRT of a visual direction finder can be considered as the cyclometric
variant of the H-field and E-field, respectively, of a line.  These considerations
are followed by a statement of the azimuth dependence of fields with the
principal interfering radiator arrangements.  A generally stated formula gives
the relationship between direction-finding error and minimum-flattening in an
implicit form with n arbitrary interfering radiators.  For the principal special
cases encountered in practice, this formula is so processed that the desired
series statements are obtained.  A circuit, that is largely analog to the actual
conditions, serves for the numerical evaluations.  The results obtained with it
are shown in numerous diagrams.  A number of practical observations that
have defied explanation so far could so be interpreted.  Because of its length
the paper must appear in three parts.  This part I leads to the general error
formula with n reflectors, part II deals with the individual interfering radiator,
and part III with further combinations of interfering radiators.  The conclusion
contains a brief comment on newer papers related to this topic.  (Abstract No.
1-IRE or IEEE abstract, Abstract No. 2-Author's abstract, trade journal,
German language/abstract, file number 590, Part II dated November 1962;





Recent Advances in Doppler High Frequency Direction FindingTitle Text
AnonymousAuthor Text
6th Department of Defense Electromagnetic Warfare Symposium, Stanford
University, Stanford, California, September 1962.
Source Text
Keyword Text







Radiation from a Dipole in an Infinite, Homogeneous, Anistropic PlasmaTitle Text
Arbel, E., and Felsen, L. B.Author Text
Microwave Research Institute, Polytechnic Institute of Brooklyn, New York,




A previously derived solution is specialized here to the study of the radiation
field due to an electric current dipole in an infinitely extended, homogeneous
anisotropic plasma.  The asymptotic field solution is interpreted in terms of
rays along which energy propagates from the source to the observation point.
The number of contributing rays, varying from zero to four, depends on the
constitutive parameters and is determined by the refractive index curves for
the medium.  Special attention is given to transition phenomena associated
with refractive index curves which have points of inflection or unbounded
branches.  A set of representative radiation patterns has been calculated.
(Author's abstract, technical report including miscellaneous government







State of the Art on Radio Direction Finding and Source LocationTitle Text
Bailey, A. D.Author Text
Stanford University, Stanford, California, September 1962.Source Text
Keyword Text
(Abstract not available, technical report including miscellaneous government






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF/HF/VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
University of Illinois, Electrical Engineering Research Laboratories, Report No.
13, Contract No. DA 36-039-sc-87264, Quarterly Report No. 5, ASTIA No. AD-
292 667; 30 September 1962.
Source Text
Keyword Text
The purpose of this research is to design a radio direction finding system for
the MF/HF/VHF range.  Studies and investigations were performed on (1)
propagation research, (2) RDF system engineering, (3) data handling and
presentation, and (4) data analysis, interpretation, evaluation.  These tasks
continue unchanged although the parts have been now restricted to the more
promising approaches.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Detecting Sea Waves by Their Diffraction of a Radio WaveTitle Text
Barber, N. F.Author Text
(unpublished manuscript), Technical Report, Contract NOnr-3351(00), Woods
Hole Oceanographic Institution, Woods, Hole Mass., September 1962.
Source Text
Keyword Text
A very simple classification such as the Beaufort scale may be sufficient to
inform a ship's captain of the state of the sea so far as it affects his
navigation.  It is not adequate of course for exact studies of waves.  One must
discriminate between the different wave trains that can be thought of as being
present.  A first approach might be to take records of the vertical motion of a
floating buoy and to distinguish different frequencies in the motion, knowing
from theory at least, that each different frequency in the motion indicates the
existence of a wave train with the appropriate wavelength.  Thus if one has a
record such as is pictured in Figure 1(a), continuing for T seconds, one can
imagine this made up of "harmonic" motions that complete 1,2,3,...etc.,
cycles in the length of the record.  The frequencies of these motions will be
1/T, 2/T, 3/T, ...etc., cycles per second and one may construct a spectrum
as in Figure 1(b) showing the amplitudes of these different components.  To
make a complete description one should also show the "phases" of these
different components.  But the usual purpose of spectrum analysis  is not so
much to describe exactly what happened during the observation interval as to
predict what is likely to be found during some future interval when the waves
have a similar character, having been generated perhaps by a similar wind
blowing for a similar time.  It is known that sea waves have the character of
"noise."  The phases that may appear when one analyzes the waves recorded
during some later interval are quite unpredictable from the phases seen in the
first analysis.  Even the amplitudes cannot be expected to be the same.
(Author's abstract, technical report/unpublished manuscript, English






Propagation-of-Error Equations for Airborne Doppler NavigationTitle Text
Braverman, N., and Marchand, N.Author Text
Trans. IRE, vol. ANE-9, no. 3, pp. 134-140; September 1962.Source Text
Keyword Text
General equations for propagation of error with distance traveled for case of fix-
correct Doppler navigation along path which consists of one or more rhumb-
line legs are derived and shown to consist of combination of 6 types of error
variances; specific expressions when position-finding system used for fix
correction is either VORTAC or Loran type.  (Author's abstract, formal






Twin-Channel Receiver for RF Voltage Comparison MeasurementsTitle Text
Burtnyk, N. and Mcleish, C. W.Author Text
I.R.E. Transactions on Instrumentation, pp. 76-8, September 1962.Source Text
Keyword Text
The paper surveys single and two-channel methods of comparing phase and
amplitude of sinusoidal RF voltages.  A highly selective twin-channel system
for the HF band is described.  (Abstract from authors' summary, formal






Twin-Channel Receiver for RF Voltage Comparison MeasurementsTitle Text
Burtnyk, N. and McLeish, C. W.Author Text
IRE Transactions on Instrumentation, pp. 76-78, September 1962.Source Text
Keyword Text
The paper surveys single and two-channel methods of comparing phase and
amplitude of sinusoidal RF voltages.  A highly selective twin-channel system
for the HF band is described.  (Abstract taken from authors' summary, formal






Synchrotron Radiation as the Source of Jupiter's Polarized Decimeter
Radiation
Title Text
Chang, David B.Author Text
The Astrophysical J., vol. 136, pp. 567+, September 1962.Source Text
Keyword Text
Formulae are given for the synchrotron radiation from a shell of relativistic
electrons in a dipole field.  The results obtained by evaluating these formulae
by digital computer for 13 cases are presented in tables showing the intensity
and polarization of the radiation in 10 zones  parallel to the dipole axis.
Fourier transforms of the intensity and polarization for directions parallel and
normal to the dipole axis are also tabulated.  The partially polarized
decimetric radiation observed to come from Jupiter could be obtained from
such electron shells, provided that a large number of electrons have relatively
flat helices.  Magnetic fields of the order of 0.1-1 gauss in the emitting region
and about sixty times as much at the poles are required.  The electrons must
have energies in the 5-75-Mev range and densities of the order of 10-3-10-2cm-3.
 The problem of obtaining high-energy, flat-helix electrons in the planetary
magnetic field is  briefly considered.  (Abstract source unknown, formal






Direction Finder Set AN/TRD-16Title Text
Clifford, V. F., Klein, R., and Millar, W.Author Text
ITT Federal Laboratories, Nutley, New Jersey, Contract No. DA 36-039-sc-
74986, Final Report; September 1962.
Source Text
Keyword Text
This report covers the design, construction, and testing of a direction finder
set which employs the spinning antenna principle to obtain instantaneous-
visual bearings on vertically, horizontally, and cross-polarized signals
appearing in 30- to 230-mc frequency range.  The set consists of a mast-
supported antenna and an operating equipment console which are capable of
being stowed in a transportable shelter.  (Author's abstract, technical report
including miscellaneous government published material, English






Direction Finder Set AN/GRD-12Title Text
Clifford, V. H., Cottler, S., and Klein, R.Author Text
ITT Federal Laboratories, Nutley, New Jersey, Final Report, Contract No. DA
36-039-sc-74839, ASTIA No. AD-400 114; September 1962.
Source Text
Keyword Text
The design, construction, and testing of a direction finder set which employs
the spinning antenna principle to obtain accurate, visually-presented bearings
on airborne-transmitted communications signals appearing at the 225- to 400-
mc range is reported.  The set consists of an H-Adcock mast-supported
antenna, a radio receiver, an azimuth indicator, a target transmitter, and a
vehicular power supply, all of which are capable of being stowed in a vehicular
communications installation.  Mechanical and electrical problems
encountered in the design development are discussed in detail.  Test data
and recommendations are included.  (Science or engineering abstract,
technical report including miscellaneous government published material,







Cyclotron Radiation from JupiterTitle Text
Ellis, G. R. A.Author Text
Austral. J. Phys., vol. 15, no. 3, pp. 344-53, September 1962.Source Text
Keyword Text
Cyclotron radiation from bunches of electrons trapped in a planetary magnetic
field is discussed as a possible cause of the decametric wavelength radio
emissions of Jupiter.  By assuming the existence of an exospheric ionized
medium, similar to that of the Earth, many of the observed properties of the
radiation may be obtained by this process.  (Abstract source unknown, formal






An Aerial System for Angle of Arrival MeasurementsTitle Text
Jeffrey, Z. R.Author Text
Dept. of Supply, Australian Defense Scientific Service, Weapons Research




The angle of arrival of a radio wave is derived from the signal amplitudes in
pairs of aerials with different spacings.  Four pairs are arranged in two
orthogonal arms.  (Abstract source unknown, technical report, English






On the Reception of Quasi-Monochromatic, Partially Polarized Radio
Waves
Title Text
Ko, H. C.Author Text
Proc. I.R.E., vol. 50, no. 9, pp. 1950-7, September 1962.Source Text
Keyword Text
The response of an elliptically polarized antenna to a quasi-monochromatic,
partially polarized radio wave is treated from the standpoint of coherence
theory.  A general formula is derived for the available power at the terminals of
a receiving antenna in terms of appropriately chosen coherency matrices for
the antenna and the incident wave.  It is shown that the result is formally
identical with the basic interference law of partially coherent, quasi-
monochromatic wave fields.  Conditions for the maximum available power are
discussed, and a geometrical interpretation of the result is given.  The
coherency matrix for the antenna  is determined uniquely in terms of the
transmitting  properties of the antenna.  It is shown that the coherency matrix
formalism for the interaction of an antenna with an incident wave fits very well
with those used in the modern theory of optics and quantum mechanics.  A
new definition for the antenna effective aperture using the coherency matrix is
suggested, which takes into account the polarization property of the antenna.







Stimulated Electron Spin-Flip Transition as the Source of 18 Megacycle
Radiation on Jupiter
Title Text
Landovitz, L. and Marshall, LeonaAuthor Text
Nature, pp. 1186-7, 22 September 1962.Source Text
Keyword Text
The discovery of strong radio emission from the planet Jupiter was made in
1955 by Burke and Franklin.  Since then a great deal has been learned about
the characteristics of this radiation, but as yet no satisfactory explanation has
been given.  (This paper has since been retracted.)  (Abstract written for the
purpose of this publication by Southwest Research, formal literature, English






Progress in the Development of a Direction Finding System Utilizing the
8-Loop Fixed Spaced Loop Antenna
Title Text
Moore, J. D., Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), Final Development Report, Contract
NObsr 85086; 30 September 1962.
Source Text
Keyword Text
Progress in the development of an 8-loop (crossed spaced loops) direction
finder for shipboard use is outlined.  Experimental operation of a sense
antenna from 2 to 30 mc without sense reversal is reported.  Methods are
outlined for the optimization of signal transmission efficiency through the DF
system.  Data are given on the bearing sensitivity of the twin channel and
single channel goniometer DF systems.  It is concluded that a need exists for
a low noise preamplifier to achieve efficient use of the available 8-loop antenna
signal.  An amplifier currently under investigation is described.  A summary is
given of other project activities including the modification of the SwRI DF
tower, the design of a through-mast DF antenna and the current status of
planned shipboard tests of the Servo Corporation DFG-4 UHF direction finder,
and the AN/SRD-7 spinning spaced loop (3-loop).  (Author's abstract,
technical report including miscellaneous government published material,
English language/USA abstract, file number 1000, final summarizing report.






Study of variation in angle of radio waves by means of phase
comparison method
Title Text
Mukherjee, P. K.Author Text
Technical Report from:  P. K. Mukherjee/Banaras Hindu University,
Engineering College, Radio, Communication Laboratory, Varanasi, India/.
Journal of Scientific and Industrial Research Section, B -Physical Sciences,
Vol. 21B, September 1962, pages 447-449, 1962. Quasi-periodic Variation in
the Angle of Arrival of downcoming radio waves & its bearing on the, tilt in the
ionosphere.
Source Text
ionosphere, radio wave, angle, azimuth, communication,







The Impact of Electronics on Warship Ship DesignTitle Text
Sherwin, S. A., and Miller, R. T.Author Text




Representing only a minor portion of the ship space and weight requirements
and ship construction costs two decades ago, ship electronic systems and
the sophisticated weapons systems they support account for major space
and weight requirements and as much as 44 percent of naval ship
construction costs.  The growth of ship electronic systems from simple radio-
communications equipment prior to World War II to complex communications
networks, search, track, fire-control and missile-control radars, sonars,
computers, and control equipment is traced.  Ship growth as a price of
increased operational effectiveness was a historic fact long before electronic
systems became a controlling cause.  However, the increasing cost of
warships is now a matter of grave concern.  If we are to meet our naval
commitments for the national defense, solutions to the size and cost problem
must be found.  To this end the Navy is attempting to treat all of the
electronics and related systems in order to reduce unnecessary
redundancies.  Other techniques such as greater standardization of
components and circuits, utilization of microelectronic technology, and
automation are being considered to reduce maintenance and training
problems, increase reliability, and reduce manning.  Hopefully, real gains will
be made during the next few years in treating naval ship design as complete
weapon system design.  (Author's abstract, formal literature, English






Strip Line Dual Channel ReceiverTitle Text
Bauer, R. J., and Tandersley, J. C.Author Text
IRE, East Coast Conference on Aerospace and Navigational Electronics -
Tech Paper 5.1.4 for meeting 22-24 October 1962.
Source Text
Keyword Text
UHF dual channel strip transmission line receiver front-end is described which
forms part of precision tropo scatter direction finding system; receiver front-
end consists of strip line high-level modulator with 2 single sideband outputs
and 2 low noise figure strip line balanced mixers.  (Author's abstract, formal







The Possible Role of Field-Aligned Ducts in the Escape of Decameter
Radiation from Jupiter
Title Text
Carr, Thomas D.Author Text
(preprint of the paper to be included in the proceedings of the discussion
meeting relative to the planet Jupiter, held at NASA Goddard Institute for
Space Studies, New York, on 16-17 October 1962.
Source Text
Keyword Text
Theoretical arguments are given for a dusting phenomenon to explain Jovian
burst characteristics including polarization.  (Abstract written for purposes of







Eighth Interim Report:  The Beverage Direction Finder.  Interim
Development Report for a Study Technique to Produce a High
Frequency Land Based Direction Finder Utilizing Traveling Wave
Beverage Antennas in the Air-Earth Interface
Title Text
Cooper, R. E., Martin, P. E., Sherrill, W. M., and Travers, D. N.Author Text




Construction of minimum land area circular array of 300 meter long antennas
is now complete.  Extensive electrical measurements are currently being
made on this array.  Construction of the 180 section diode switch commutator
display system is underway.  Construction should be essentially complete by
early December.  A computer program has been written which considers
signal elevation angles and can calculate resulting patterns for combinations
of up to six antennas in phase and amplitude matched configurations.
Results will be presented in a future report.  The original 360º array of 120
meter long antennas has been converted from 36 antennas spaced 10
degrees apart in azimuth, to an array of 180 antennas spaced 2 degrees
apart.  Construction is now complete except for lead-in cables and matching
transformers which are currently being installed.  (Author's abstract, technical
report including miscellaneous government published material, English






Compact, High-Power Helicyl Antenna for HF CommunicationsTitle Text
Felsenheld, R. A., Lyon, Z. and PolgarAuthor Text
presented at 12th Annual Symposium on U.S.A.F. Antenna Research and




The Helicyl II MF/HF antenna developed for the MARS Program under an Air
Force Contract (AF08(606)4685) meets the increasing need for compact, high-
power, efficient, and easily-tuned antennas.  The outstanding design features
of this antenna include an integrated tuning and radiating structure within a
sealed capsule, and continuous remote tuning calibrated for preset operation.
The antenna operates from 2 to 30 mc, yet stands only 18 feet high by 12
inches outside diameter.  It handles 5 kW average continuous input power,
and 10 kW peak envelope power with 2:1 or better standing wave ratio.
Measurements indicate an efficiency greater than 30 percent over the
complete frequency range.  The configuration is a helical slow-wave structure
surmounted by a top-load cylinder which permits a compact design.
Resonance is obtained by rotating an adjustable shorting tube along the turns
of the helix.  The structure itself is resonated for transmission so that no
external tuning circuitry is required.  The complete radiator package is housed
within a sealed radome.  (Authors' abstract, proceedings, English language,






Dielectric Loading of Electric Dipole AntennasTitle Text
Galejs, J.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 5, p. 557; September-October 1962.Source Text
Keyword Text
It has been indicated by Wheeler that dielectric loading (ε > 1) decreases the
radiation power factor of small capacitor type antennas.  A wide-angle
biconical antenna is shown to follow this behavior.  However, exceptions to it
are provided by an infinitesimal dipole embedded in a finite dielectric sphere
and by dielectrically loaded small-angle biconical antennas, where a
moderate increase of ε provides a slight increase of the radiation power factor.
 In the latter two cases the dielectric surface is not tangential to the electric
field lines and the reasoning which leads to the results of Wheeler is not
strictly applicable.  (Author's abstract, formal literature, English






Short Pulse-Fresnel Radiation Patterns of Traveling-Wave AntennasTitle Text
Huffman, D. L.Author Text
12th Annual Symposium on USAF Antenna Research and Development
Program, University of Illinois, Urbana, Illinois, Sponsored by Wright-
Patterson AFB, Ohio; October 1962.
Source Text
Keyword Text
Traveling-Wave Antennas are a class of antenna structures that are
prominently considered in applications to radar and communications.  Such
structures have application because of certain features of design simplicity:
Impedance matching (end feeding) and aperture illumination (amplitude and
phase) can be more easily controlled by this technique than by the use of
other techniques.  Alternative approaches would consider the use of a
corporate feed structure, with separated radiating elements.  Traveling-Wave
Antennas receive consideration in the design of Incoherent Side-Looking
Radars; and this paper is concerned with the inherent limitation of their use in
Side-Looking Radars.  There are two fundamental limitations when application
is considered.  The limitations are the short pulse effect and the defocussing
effect (resulting from Fresnel Radiation).  Short Radar Pulses, and Long End-
Fed Linear Antenna Arrays are employed for the purpose of producing high
range and angular resolution.  The conventional consideration in the design of
antenna arrays is the selection of the required aperture distribution of energy
that will yield desirable values for CW Far Field Gain in relationship to low
side lobe levels.  However, transient radiating fields that exist during the times
of incomplete antenna excitation, will have a perturbing effect on the
contemplated radiation pattern, if the antenna excitation time is an
appreciable percentage of the pulse duration time.  If Short Radar Pulses and
Long End-Fed Arrays are employed, then this condition is produced.  In
addition, Side-Looking Radars often contain ground mapping modes of
operation which lie at ranges in the Fresnel field of the antenna.  (Author's
abstract, technical report including miscellaneous government published







Analysis of an Electrically and Magnetically Loaded Loop AntennaTitle Text
Islam, M. A.Author Text
12th Annual Symposium on USAF Antenna Research and Development
Program, University of Illinois, Urbana, Illinois, Sponsored by Wright-
Patterson AFB, Ohio; October 1962.
Source Text
Keyword Text
This paper is an outcome of the author's investigation of low-frequency
magnetic antennas and of whether or not a permeable core (a ferrite core, for
example) can improve the performance of such an antenna.  As a natural
consequence of the inquiry, the first problem to be solved was that of solving
Maxwell's equations with prescribed boundary conditions.  For this, one could
use the electric-field and magnetic-field quantities, or use suitably-defined
vector and scalar potentials.  The second method was chosen in the present
case.  Only rationalized MKS units have been used throughout this paper.
The method involves the solution of the homogeneous wave equation with the
harmonic time variation in terms of a complete set of harmonic functions with
unknown coefficients.  Then, proper boundary conditions are imposed on this
set of solutions to determine the unknown coefficients.  Among the various
possible configurations, a cylindrical material core, excited by a loop of
current, might be of particular practical interest.  While the prolate spheroid
represents the nearest approximation to a cylindrical core of finite length
realizable with orthogonal coordinate surfaces, we will discuss in this paper
the mathematically simpler case of an infinite cylindrical core and indicate
how the method can be extended to the prolate spheroid.  (Author's abstract,
technical report including miscellaneous government published material,






Passive Automatic Direction FinderTitle Text
Kaiser, J. A., Smith, H. B., Pepper, W. H., and Little, J. H.Author Text
IRE, East Coast Conference of Aerospace and Navigational Electronics -
Tech Paper 3.2.3 for meeting 22-24 October 1962.
Source Text
Keyword Text
Automatic direction finder with no moving parts and no directional ambiguities
over hemisphere is described; system consists of spiral antenna operating in
first two radiation modes simultaneously, microwave phase comparator, and
suitable display unit; spherical coordinate angle is uniquely determined
instantaneously from phase measurement, and elevation angle is determined
from amplitude comparison.  (Author's abstract, formal literature, English






A Critical Consideration of the Method of the Defective Triangle and the
'X' and 'Y' Position Lines
Title Text
Loehr, P.Author Text




A critical consideration of the method of the defective triangle and the "X" and
"Y" position lines.  With the aid of the "X" and "Y" position lines, it can be
proved incontestably that in the case of three-inexact observations, the ship's
position will be outside of the error triangle.  Four possible positions of the
observer will result from the intersection points of the "XY" position lines
which, in general, will take into consideration all error combinations of a mean
bearing accuracy.  One of these positions represents the (mean) observation
point; its position is determined by the error differences of two pairs of radio
beams.  At equal distances from the transmitters, the bisector of the internal
angle provides the "Y" position line while the bisector of the external angle
provides the "X" position line.  (Abstract source unknown, trade journal,






Position-Location Network StudyTitle Text
Priedikeit, J. H., and Elpel, E. A.Author Text
Stanford Research Institute, Menlo Park, California, Quarterly Progress




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Bibliography on Direction Finding and Related Ionospheric Propagation
Topics, 1955-1961
Title Text
Remmler, O. D.Author Text
National Bureau of Standards, Technical Note No. 127; October 1962.Source Text
Keyword Text
This bibliography is an outgrowth of a conference held at the University of
California at Los Angeles in June 1960 to discuss the aspects of long-range
high-frequency radio propagation that affect radio location and direction
finding, and the related problems of measurement and analysis.  A group of
the papers presented at the conference was published in the Radio
Propagation Section (Section D) of the Journal of Research of the National
Bureau of Standards, May-June issue, 1961.  In connection with the
conference the Numerical Analysis Research Staff of UCLA prepared a
bibliography of published work on the conference subject covering the period
1955-1959.  For this Technical Note the UCLA bibliography has been edited
and extended to include some papers published in 1960 and the first half of
1961.  This compilation, though by no means exhaustive, includes over 850
titles on direction finding and related topics ranging from instrumental details
through observations and data analysis to theories of propagation.  (Author's
abstract, technical report including miscellaneous government published






Bibliography on radio direction finding and related ionospheric
propagation topics.
Title Text
Remmler, O. D.Author Text
National Bureau of Standards, Boulder, Colo. Bibliography on Direction
Finding and Related, Ionospheric Propagation Topics, 1955-1961 Olaf D.
Remmler, Ed., October 1962, 119 p. 849, Refs/NBS-TN-127/GPO-$0.60,
Report NBS-TN-127, 1962.
Source Text
bibliography, radio navigation, test facility,
conference, direction, finder, finding, ionosphere,







The Ramp Feed for the Wire-Grid Lens AntennaTitle Text
Sharp, E. D.Author Text
Thompson Ramo Woolridge, TAPCO Division, Inglewood, California, Report
No. RADC TDR 62-559, ASTIA No. AD-299 359; October 1962.
Source Text
Keyword Text
Radiation patterns using this method of feed show constant azimuth
beamwidth.  (Science or engineering abstract, technical report including
miscellaneous government published material, English language/USA






Some Statistical Theory for the Analysis of Radio Propagation DataTitle Text
Siddiqui, M. M.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 5, p. 571; September-December 1962.Source Text
Keyword Text
The statistical theory of stationary processes has wide applications in the
analysis of radio wave propagation data.  In this paper, assuming the
knowledge of the basic concepts of probability theory on the part of the
reader, characteristics of stationary processes such as covariance and
spectral density functions have been developed, problems of estimating these
characteristics have been tackled, and numerous examples have been
worked out to illustrate the theory.  (Author's abstract, formal literature,






Popov and the Beginnings of RadiotelegraphyTitle Text
Suesskind, C.Author Text
Proc. IRE, vol. 50, no. 10, p. 2036; October 1962.Source Text
Keyword Text
Popov's role in the development of radiotelegraphy is evaluated in relation to
the contributions of other pioneers, notably Lodge and Marconi.  The official
Soviet position on the matter is critically reviewed.  Since 1945, Soviet
authorities have vociferously claimed the title of "inventor of radio" for
Aleksandr Stepanovich Popov (1859-1905), bringing forward a great deal of
historical evidence to support their claim.  The task of critically examining that
evidence has long been incumbent upon non-Soviet historians of technology,
but has been hitherto tackled only in a very patchy way.  The present
contribution is the result of a careful study of the original Russian sources and
other pertinent technical literature of the period, an examination of most of the
material published in the Soviet Union afterwards, and an evaluation of some
of the comments that the controversy has elicited in other countries.  The
author approached his task with an entirely open mind and drew his
conclusions not in any effort to discredit Popov (who was one of the pioneers
in the art of adapting Hertz's experiments to practical applications), but rather
with a view to presenting an impartial account, free from the strongly partisan
attitude characteristic of the material published on Popov by his fellow
countrymen.  During the first five or six years after Hertz had proved the
validity of Maxwell's wave theory of electromagnetism by a series of brilliant
experiments published in 1888-1889, they were carried further and elaborated
by a number of physicists.  Ramsey has shown that although many of these
experiments were remarkably advanced for their time, they did little to bring
technological application nearer.  Most could be, in fact, classified under a
heading that did not come into its own until half a century later:  microwave
optics.  Typical of this group of investigations were those of Edouard Sarasin
(1843-1917) and Lucien de La Rive (1834-1924) at Geneva, Antonio Giorgio
Garbasso (1871-1933) and Emil Aschkinass (1873-1909) at Berlin, Jagadis
Chunder Bose (1858-1937) at Calcutta, and Augusto Righi (1850-1920) at
Bologna.  The last had probably the most direct influence on the technological
development of the subject, not only because it led to a second textbook
(devoted entirely to radiotelegraphy), but also because it was at Righi's
lectures that young Guglielmo Marconi (1874-1937) received the first proper
grounding in the field that was to make him famous.  But the single event that
proved to be the most important technologically occurred in London on June
1, 1894, five months after the tragically premature death of Hertz at the age of
Abstract Text
36.  In commemoration, Oliver Joseph Lodge (1851-1940) gave a
demonstration lecture at the Royal Institution that was to have far-reached
consequences.  (Author's abstract, formal literature, English language/USA





Possible Influence of the Ionosphere on the Impedance of a Ground-
Based Antenna
Title Text
Wait, J. R.Author Text
J. Res. Nat. Bur. Stand.,  vol. 66D, no. 5, p. 563; September-October 1962.Source Text
Keyword Text
The analysis for the impedance of a vertical electric dipole in the presence of
an isotropic and homogeneous conducting half-space is presented.  Various
approaches to the problem are then briefly compared and some numerical
results are presented in graphical form.  The extensions to an anisotropic half-
space are also considered.  Finally, the dipole is located in the space
between a homogeneous ground and a sharply bounded ionosphere.  It is
concluded that the presence of the ionosphere has a negligible effect on the
impedance of a ground-based antenna unless the frequency is less than
1,000 c/s or so.  (Author's abstract, formal literature, English language/USA






A High Performance, Lightweight Luneberg LensTitle Text
Welch, G.Author Text
12th Annual Symposium on USAF Antenna Research and Development
Program, University of Illinois, Urbana, Illinois, Sponsored by Wright-
Patterson AFB, Ohio; October 1962.
Source Text
Keyword Text
The Luneberg Lens is a variable index, spherically symmetrical structure
which will collimate electromagnetic energy.  The energy will be focused at a
point diametrically opposite the tangency of an impinging plane wave.  To
make a spherical lens capable of focusing electromagnetic waves at a given
point or at least within a very small area, the refractive index, N, of the
dielectric must vary in a precise prescribed manner.  The relation between
refraction index and radial distance from the center of the sphere for the case
where the focal point is on the periphery is shown in the Standard Luneberg
Equation.  (Author's abstract, technical report including miscellaneous







Type GA 502 UHF Automatic Direction Finding SystemTitle Text
Zisler, S.Author Text
Ann. Radioelect., vol. 17, no. 70, pp. 339-349; October 1962.Source Text
Keyword Text
ABSTRACT NO. 1:  Type GA 502 UHF automatic direction finding system;
small size system for 225 to 400 Mc band provided with subsystem for
reducing errors caused by stray reflections near antenna; system operates
over whole frequency band without retuning; overall accuracy is plus or minus
3º for elevations less than 45º.  ABSTRACT NO. 2:  The D/F system
described uses a cylindrical dipole with three reflectors at 120º around it.
Two of these are in the form of cylindrical dipoles and the third is a rod dipole.
 The radiation pattern is roughly triangular, with rounded apices and with sides
concave outwards.  The received signal is thereby modulated with
components which are functions of α and 3α, α being the angular rotation with
respect to the direction of incidence.  These components are filtered into two
channels and are used to produce rectangular pulses.  A third pulse is derived
from a 10 kc/s sweep oscillator, which, with a selsyn, provides the deflecting
voltages for a CRT, the electron beam of which is cut off except when pulses
from the three channels are superimposed.  This occurs when the aerial is
aligned with the signal.  The aerial operates over the band from 225 Mc/s to
400 Mc/s, and the system is insensitive to a horizontally polarized
component of the electric field.  For all elevations less than 45º the maximum
error is ±3º.  (Abstract No. 1 and 2 - Science or engineering abstract, formal






Ionosphere Layer Tilts at Ottawa, CanadaTitle Text
Burtnyk, N., Mcleish, C. W., and Wolfe, J.Author Text
Can. J. Phys., pp. 1614-19, November 1962.Source Text
Keyword Text
A comparison of E- and F-layer tilts is made with previously published results.
 Both E-layer and night F-layer tilt variances are significantly higher even
when known storm periods are eliminated.  Some observations on unstable F
modes are also reported.  (Abstract source unknown, formal literature,






The Cross-Spaced-Loop Direction Finder AerialTitle Text
Evans, G.Author Text
Trans. IRE, vol. AP-10, no. 6, pp. 686-691; November 1962.Source Text
Keyword Text
A fixed array of four loop aerials is described which, in conjunction with a
goniometer, is equivalent to a rotating spaced-loop aerial when receiving
ground wave signals.  Experimental verification of this performance is given.
The theoretical performance of this system when receiving sky wave signals
is developed.  Under these conditions, the system offers no advantage over
the simple cross-looped aerial.  (Author's abstract, formal literature, English






Table and Graphs for Converting the Direction Angles of a Line Referred
to Two Orthogonal Axes into Azimuthal and Elevation Angles
Title Text
Jeffrey, Z. R.Author Text
Department of Supply, Australian Defence Scientific Service, Weapons
Research Establishment, Technical Note CPD(T) 95, November 1962.
Source Text
Keyword Text
A table gives the values of azimuth and elevation to a hundredth of a degree at
every degree of the direction angles.  Two graphs cover the ranges of elevation
0 degree to 32 degrees and 28 degrees to 90 degrees, and can be read to a
tenth of a degree.  (Abstract source unknown, technical report, English






Origin and Location of Ionospheric Perturbations Affecting the
Frequency and Bearing  of H-F Radio Waves
Title Text
Kanellakos, Demetri P.Author Text
Technical Report from:  Stanford Univ Calif Stanford Electronics Labs, 10
pages; November, 1962.
Source Text
ionospheric disturbances, radio transmission, radio
waves, absorption, azimuth, direction  finding,
electromagnetic properties, frequency analyzers,
frequency modulation, high  frequency, ionosphere,
ionospheric propagation, magnetic storms, measurement,
radio  equipment, radio signals, radio frequency power,
radio frequency spectroscopy, solar  flares, spectrum
analyzers, ultraviolet radiation, wave propagation,
NTISDODXD, NTISDODXDB
Keyword Text





Earth Probe AntennasTitle Text
Martin, P. E., and Straiton, A. W.Author Text
Ground Support Equipment (GSE), October-November 1962.Source Text
Keyword Text
The use of earth probes as antennas for VLF reception may seem a paradox
because of the vertically polarized nature of the transmissions.  However,
experimental comparisons of an earth probe antenna with two overhead wire
systems indicate that the earth probe system may be successfully used for
detection of stations in the 10 to 20 kc range with signal-to-noise ratios
superior to those of the overhead systems.  Background sferic radiation from
50 cps to 20 kcps also appears on the earth probes, but with some reduction
of man-made interference, such as 60 cps from power lines.  To determine
earth probe antenna characteristics, electrodes were placed in the earth at
The University of Texas Balcones Research Center near Austin, Texas.
Excellent ground contact was maintained by use of a slightly porous
container in which a cadmium electrode was immersed in a cadmium chloride
solution.  The electrodes were placed 1100 feet apart in a north-south
alignment.  RG62/U coaxial cable was buried a few inches along a line
between the probes with the center conductors used as lead-in wires from the
probes to a differential preamplifier at the mid-point.  (Author's abstract, trade






Estimation of variances for radio direction finding equipment.Title Text
no authorAuthor Text
Technical Report from:  California Univ., Los Angeles.  Numerical Analysis
Research, California U., Los Angeles. Numerical Analysis Research
Estimation of Variances for Radio Direction Finding Equipment. W. E. Smith,
November 1962 12 pages, 3 Refs/contract, NONR-233/76/, Grant DA ARO/D/-
31-124-G77/, 1962.
Source Text
radio direction finder, transmitter, variance,
computation, computer, deviation, direction, distance,












Technical Report from:  Uppsala Univ (Sweden). Report AFCRL-64 488, 2
pages; November, 1962.
Source Text
whistlers, lightning, atmospherics, sources, electric
discharges, frequency, thunderstorms, electric fields,
oscillographs, harmonic analysis, Sweden
Keyword Text
Recording cathode-ray oscillographs were used for the analysis  of the
lightning discharges whose relations to musical  atmospherics were
investigated. Cathode-ray oscillographic  direction finders placed at two
stations with suitable  distances between them made it possible to determine
the  sources of the lightning discharges investigated. Through  comparative
harmonic analyses it was shown that lightning  discharges producing musical
atmospherics of the usual type -  whistlers - were characterized by a
preponderance of  frequencies around 5-8 kc.  Multiple lightning discharges
were  found to be followed by multiple whistlers.  An investigation  was made
of correlations between lightning discharges and  musical atmospherics of
unusual and irregular variational  forms. It was found that out of 700 unusual
musical  atmospherics about 70% were correlated to lightning discharges
and about 30% were not. The striking variational resemblance  between
correlated and non-correlated short-time variational  types of unusual musical
atmospherics indicated that the  non-correlated variational types must also






Die Sichtfunk-Peilanlage Fgs 340Title Text
Schnellig, R.Author Text
Seeverkehr, vol. 2, no. 11, pp. 27-29, November 1962.Source Text
Keyword Text







Estimation of Variances for Radio Direction Finding EquipmentTitle Text
Smith, W. E.Author Text
University of California, Los Angeles, Numerical Analysis Research




The problem in the use of radio direction finding techniques of estimating the
variances of the readings obtained from the different receivers is investigated.
These variances are used to perform a least squares estimate for the most
probable point for the transmitter.  One may not know the true position of any
transmitter and, therefore, cannot obtain an estimate of the variance of a
single receiver.  By taking several receivers an estimate is made of the
transmitter position and using this information, an estimate is made of the
accuracy of the various receivers.  A specific model was described which was
simulated on a high-speed computer.  The theory, computations to be
performed, and results are described.  The method is able to distinguish
between good and poor receivers and in many cases gives excellent
approximations to the variances.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA










Frequenz, vol. 16, no. 11, p. 431; November 1962.Source Text
Keyword Text
See Abstract No. 4718.  (Written for this publication by Southwest Research,







Some Statistical Properties of Pulsed Oblique HF Ionospheric
Transmissions
Title Text
Alser, M., and Smith, W. B.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 6, p. 721; November-December 1962.Source Text
Keyword Text
A study is made of the amplitude fading of 35-µsec HF pulses transmitted via
the ionosphere over a 1,566-km path between Atlanta, Ga., and Ipswich,
Mass.  The distribution functions for about half of the records taken fit the
family of distributions for a sine wave in Gaussian noise, with most of these
best fitting the curve for pure noise (the Rayleigh distribution).  Some
examples of two sine waves with random phase are observed.  It is concluded
that most of the remaining curves which do not fit these distributions
correspond to samples of nonstationary functions.  The median fading time for
one-hop paths is of the order of 20 seconds, and many examples occur with
considerably longer fading times.  Multiple-hop paths give fading times of a
very few seconds.  Space correlation distances are also considerably greater
than expected, averaging around 40 wavelengths, which correspond to a
mean angular deviation of the order of two tenths of a degree.  Many cross-
correlation functions show peaks displaced in time from the origin, reflecting
the effect of ionospheric winds.  (Author's abstract, formal literature, English






Bulletin of the Crimean Astro-Physical Observatory (Selected Articles)Title Text
AnonymousAuthor Text
Wright-Patterson AFB, Ohio, Foreign Technology Division, Report No. TT 62-
587, ASTIA No. AD-284 137; December 1962.
Source Text
Keyword Text
The registration of the intensity of atmospherics on 27 Kcs with a directional
antenna system, and the possible structure of the D-Region during sudden
ionospheric disturbances.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






Proceedings of the First Annual Symposium of Unconventional Inertial
Sensors, December 10, 11, 1962, Farmingdale, L.I., New York, Under the
CoSponsorship of Bureau of Naval Weapons and Republic Aviation
Corporation in Cooperation with the Air Force Systems Command
Title Text
AnonymousAuthor Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Studies and Investigations Leading to the Design of a Radio Direction
Finder system for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
University of Illinois, Urbana, Illinois, Electrical Engineering Research
Laboratories, Quarterly Report No. 6, Contract DA 36-039-sc-87264, ASTIA
No. AD-404 022; 31 December 1962.
Source Text
Keyword Text
Efforts were continued on the design of a radio direction finder system for the
MF-HF-VHF range.  An MF-HF radio direction finder of the phase comparison
type using wide aperture antenna arrays was instrumented and put into
operation as a principal research tool for radio location studies on 5155 and
5345 kc transmissions from Columbus, Ohio.  Data from a local vertical
incidence ionosonde was used to predict the measured vertical incidence
angle of arrival.  The predicted angle of arrival agrees to within one-degree of
the angle measured by two interferometers in a set of three.  Further
improvements in the RDF system are indicated.  However, the system is
approaching the limitations set by the ionosphere.  (Author's abstract,
technical report including miscellaneous government published material,








Finney, J. W.Author Text
National Bureau of Standards Report 7621, 12-17, Washington, D.C., U.S.
Government Printing Office, 1 December 1962.
Source Text
Keyword Text







Range-Error Compensation for a Troposphere with Exponentially
Varying Refractivity
Title Text
Freeman, J. J.Author Text




An explicit formula for tropospheric range error is derived for a troposphere
with a spherically symmetric refractivity which varies exponentially with
height.  The correction is given as function of surface refractivity and ray
elevation angle, and its accuracy and limitations are discussed.  (Science or
engineering abstract, formal literature, English language/USA abstract,






Bearing-Only Zig DetectionTitle Text
Gagnon, M. K., and Gagnon, C. R.Author Text
General Dynamics Corporation, Electric Boat Division, Report No. C417-62-
042, Contract NOnr-251200, ASTIA No. AD-335 718.  See also ASTIA No. AD-
336 592; 20 December 1962.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Propagation of Terrestrial Radio Waves of Long Wavelength - Theory of
Zonal Harmonics with Improved Summation Techniques
Title Text
Johler, J. R., and Berry, L. A.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 6, p. 737; November-December 1962.Source Text
Keyword Text
The rigorous mathematical treatment for the propagation of a radio wave from
a Hertz-dipole-source current-moment around a finitely conducting spherical
earth surrounded by a concentric electron-ion plasma can be expressed as a
series of zonal harmonics.  Such a solution to the problem was obtained for
the terrestrial sphere without a concentric plasma many years ago (1904-
1915).  However, the summation of the series, even at long wavelengths or
low frequencies, was considered to be impractical and the well-known and,
indeed, rigorous Watson transformation was introduced (1918).  The Watson
transformation led to the development of elegant mathematical techniques
both rigorous and approximate for the evaluation of the fields of radio waves in
the vicinity of the earth.  However, it does not necessarily follow that the
Watson transformation is the only way to achieve numerical mastery of the
problem.  Indeed, it also does not follow that the Watson transformation is the
most efficient approach to the rigorous form of the theory of propagation,
especially at long wavelengths.  This paper demonstrates that the field of the
propagated long wavelength radio wave (frequencies less than approximately
50 kc/s) can indeed be evaluated by a summation of a series of zonal
harmonics.  Whereas the number of terms could become quite large (of the
order of 19 k1a where a is the radius of the sphere and k1 is the wave number
of the medium between the concentric plasma and the earth), the speed with
which these terms can be summed on a large-scale computer offsets the
complications introduced by the Watson transformation as to the rigorous
mathematical solution of the problem.  The detailed structure of the field in the
absence of a concentric plasma is characterized by the quite regular behavior
of the ground wave as a function of distance.  Indeed, the steady decrement
of the ground-wave field is modified only near the antipode, where an
interference pattern or standing wave as a function of distance is noted
because of another wave's traveling around the sphere in the opposite
direction.  The introduction of the concentric electron-ion plasma shell traps
the waves leaking into space, where reflection from the plasma builds up
traveling waves in the direction of increased distance from the transmitter.
Thus, the series of zonal harmonics comprises individual waves which are
traveling in the radial direction with respect to the center of the sphere and
standing in the direction of increased angular distance around the sphere.
Abstract Text
These waves, when summed, build up the wave progressing in the direction of
increased angular distance.  Under special circumstances, standing waves
can be noted.  This is especially obvious near the antipode of the transmitter.
The results of the computations indicate that full rigor can be achieved with
comparative ease at frequencies less than approximately 50 kc/s, leaving
only the assumed model for the transmitter and the propagation medium and
avoiding the complications of the Watson transformation.  (Author's abstract,






A Note on the Radiation Resistance and Field Strength of a Large Loop
Antenna
Title Text
Martin, E. J., Jr.Author Text
Proc. IRE, vol. 50, no. 12, pp. 2507-2508; December 1962.Source Text
Keyword Text
Notes the general expression for the far-field vector potential.  (IRE or IEEE







The Doppler Direction FinderTitle Text
Miwa, S., Nakajima, A., Hanai, Y., and Mimatsu, A.Author Text




To reduce bearing errors in direction finders resulting from the existence of
electrical reflectors, it is effective to increase the diameter of the aerial array
in comparison with the wavelength of the received signal.  In a Doppler
direction finder of the portable type, the diameter of the array is limited by the
operating conditions.  Experiments with a specially designed Doppler D/F are
described and the relation between the number of aerials used and the upper
limit of the frequency of the received signal is shown graphically.  The bearing
errors in the Doppler D/F and in an Adcock D/F due to an electrical reflector
purposely introduced, were measured for frequencies ranging from 4 to 18
Mc/s, the results being shown in a set of curves for the azimuth range 0.360º.
 (Science or engineering abstract, formal literature, Japanese






The Design of Communication SystemsTitle Text
Pullen, Jr, Keats A.Author Text
Technical Report from:  Ballistic Research Labs., Aberdeen Proving Ground,
Md., Report 1186, 132 pages; December, 1962.
Source Text
communication systems, design, radio communication
systems,  reliability (electronics), radiotelephones,
radio equipment,  radio transmission, radio
interference, remote control  systems, data
transmission systems, portable, mobile, power,
amplitude modulation, frequency modulation, pulse
modulation,  signal-to-noise ratio, radio frequency,
information theory,  theory, aerial targets, phase
measurement, tracking, Doppler  systems, drones,
direction finding, command + control systems,
communication equipment
Keyword Text
The design of communication systems for the achievement of  reliability and
efficiency requires a thorough understanding  of basic and practical
limitations, and their relations to the  choices which can be made. The initial
section of this report  explores in considerable detail the more important
limiting  factors on free-space communications and shows how the effects  of
the various factors can be minimized. The remaining section  applies the
resulting discussion to typical problems to show  how principles of
communications theory and information  engineering can be combined to






A Horn Radiator with heavily Suppressed Side-Lobes for use as
Transmitting Aerial of Radio Direction Finding Equipment
Title Text
Schulz, W.Author Text
Nachrichtentech. Z., vol. 15, no. 12, pp. 635-638; December 1962.Source Text
Keyword Text
In order to satisfy the stringent requirements imposed on CW-D/F equipment
with respect to cross-talk and sidelobe suppression, screening tests have
been carried out mainly on a horn radiator using home-made multilayer
absorbing material.  123 dB aerial cross-talk attenuation is a certain technical
limit for a predetermined main axis spacing of 15λ.  It will hardly be possible
to exceed this value without application of a λ/2 compensation.  (Science or







Optimum Wave Antenna Reception Patterns at Very Low FrequenciesTitle Text
Seeley, E. W.Author Text




The theoretical reception-pattern characteristics of the wave antenna at VLF,
and an experimental study of the parameters that determine the pattern are
presented.  Wave antennas have optimum lengths at which the front-lobe-to-
back-lobe ratios are greatest.  Only the first optimum length (highest front-
lobe-to-back-lobe ratio for the shortest length) is considered in this report.
The patterns of the wave antenna at these optimum lengths depend upon only
two parameters, which can easily be measured at the desired locations.
These parameters are the antenna loss and the wave velocity along the
antenna.  When the values of these parameters are known, the patterns of all
first-optimum-length wave antennas can be drawn from the curves presented
in this report.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






Electronic Observers for Radio Direction FindingTitle Text
Smith, R. S.Author Text
University of Illinois, Thesis, ASTIA No. AD-613 039; ca 31 December 1962.Source Text
Keyword Text
The purpose of this study is to examine the feasibility of electronic observers
in radio direction finding.  In particular, automated bearing readout methods
are investigated for the Wullenweber wide-aperture radio direction finder
installed at the University of Illinois, with particular attention to the effects of
amplitude modulation on bearing readout.  An examination of a generalized
RDF system is given to show the potential effects of the various components
on bearing readout accuracy, and the state-of-the-art in RDF systems and
readout methods is reviewed.  The system to be used for this study, the
Wullenweber wide aperture set, is described in detail, noting the pertinent
characteristics for this study.  Some statistical characteristics involved in
readout problems are discussed and the three basic requirements for the
application of Wiener's work in time series are noted, along with the nature of
the output ensemble from the D/F receiver.  Tchebysheff's inequality is
applied to the prediction of sample size requirements, and some sampling
rate considerations are noted in the light of the predicted sample sizes.  A
computer routine was written to compare the accuracies and speeds of three
methods of computing bearings from the output of the D/F set.  It was found
that in almost all cases the center of gravity of the data points gives the most
accurate bearing determination, with the axis of a (sin x)/x curve fitted to the
set of data points giving results almost as good.  A method based on
generating a polynomial passing through all data points, with bearings
determined by differentiating the resulting function to find the point(s) of zero
slope, gave very poor results on all but the smoothest data sets.  Under
simulated heavy amplitude modulation, the polynomial determination
sometimes gave multiple, i.e., ambiguous answers.  An operational test
routine for the computer was written based on the results of the calculation
test routine.  This test computes a series of bearings from the centers of
gravity of the data sets associated with each goniometer revolution and also
averages all the data for smoothing purposes.  The mean and standard
deviation of the series of centers of gravity is compared to the bearing and a
pseudo-beamwidth obtained by fitting a (sin x)/x curve to the smoothed data.
Four data runs were made on WWV at 10 Mc. under conditions of no
modulation, 600 cycle tone modulation, pulse train, and 440 cycle tone
modulation, and these runs were analyzed by the operational test routine.  All
modulated runs show spreading of the bearings resulting from the beat note
Abstract Text
between the modulation and the sampling rate of the goniometer, and the
time distribution of the bearing sequences shows correlation with the beat
note.  In the case of the 600 cycle modulation, this effect produced a
separate set of normally distributed bearings displaced by about 4.5 degrees
from the true bearing.  When operating on live data, the (sin x)/x curve fit is
shown to give bearings no better than the center of gravity method, and the
"beamwidth" measure of bearing spreading taken from the curve fit can be
badly distorted by poor bearing distributions.  A discussion of data handling
characteristics applied to RDF systems is given, and the conclusions
reached are applied to the design and construction of an extensive automatic
data handling system.  Several suggestions for elimination of the deleterious
effects of signal modulation on bearing readout are made, and some direction
for the next steps in the research program is given.  (Author's abstract,






Very-Low-Frequency Radio Propagation in the IonosphereTitle Text
Swift, D. W.Author Text
J. Res. Nat. Bur. Stand., vol. 66D, no. 6, p. 663; November-December 1962.Source Text
Keyword Text
Equations describing the propagation of radio waves in a horizontally stratified
anisotropic ionosphere were developed by considering the limiting case of a
large number of infinitesimally thin slabs of constant electron density and
collision frequency.  The quasi-longitudinal approximation was used.  The
propagation equations appeared as four coupled first-order linear differential
equations, coupled by gradients in electron density and collision frequency.
The quasi-longitudinal approximation permitted use of particularly simple
forms for the coupling coefficients, these forms being amenable to simple
analysis. Coupling between two ordinary or two extraordinary modes was
found to be considerably stronger than cross coupling between ordinary and
extraordinary modes.  Cross coupling was related to the rate of change of the
direction of the phase normal.  It was found that the reflection of VLF radio
waves from the daytime ionosphere is relatively insensitive to the angle of
incidence on the ionosphere except for highly oblique propagation.  Whistler
penetration was also found to be insensitive to the angle of incidence on the
ionosphere.  (Author's abstract, formal literature, English language/USA






Theory of the Thin Circular Loop AntennaTitle Text
Wu, T. T.Author Text
Journal Math. Phys., vol. 3, no. 6; November-December 1962.Source Text
Keyword Text
The current distribution o a thin circular loop transmitting antenna driven by a
delta-function generator is determined approximately by Fourier series
expansion.  A difficulty encountered in previous analysis is shown to be due
to an inadequate approximation.  (Source of abstract unknown, formal










Frequenz, vol. 16, no. 12, pp. 502-510; December 1962.Source Text
Keyword Text
Fundamental relations are established between the observed disturbing
effects in a ship's direction finder and the characteristics of the source of
interference.  Methods for eliminating such interference are not generally
treated, but the results of calculations indicate that in certain simple cases,
elimination of a ships' direction-finding error may be possible.  (IRE or IEEE
abstract, trade journal, German language/abstract, file number 590, see






Electronic Equipment, Modification Kits MK-514( )/TRD-4A and MK-515(
)/TRD-4A
Title Text
Clifford, V. F., and Klein, R. R.Author Text
ITT Federal Laboratories, Nutley, New Jersey, Final Report, Contract DA 36-
039-sc-85171, ASTIA No. AD-405 618; May 1963.
Source Text
Keyword Text
Research and development is presented on the effort to develop and furnish
modification kits which enable the modification of high frequency medium
frequency direction finder set AN/TRD-4.  The modified equipments are
transportable radio direction finders capable of taking bearings on skywave
and groundwave signals in the frequency range 0.5 to 30.0 mc.  These
equipments exhibit improved direction finding sensitivity and include facilities
for dual operation on two signals simultaneously.  Seven modification kits,
electronic equipment MK-514( )/TRD-4A, were furnished. Each kit converts an
AN/TRD-4 equipment to a direction finder set AN/TRD-19( ) containing the
above features.  A pilot installation of a MK-514()/TRD-4A modification kit was
made using a direction finder set AN/TRD-4.  Three modification kits,
electronic equipment MK-515()/TRD-4A, were also furnished.  Each kit
converts an AN/TRD-4 to direction finder set AN/TRD-19() which provides
semi-automatic read out and recording of azimuth and time, a new, improved
radio transmitter and in addition, all the features of the MK-514()/TRD-4A kit.
(Author's abstract, technical report including miscellaneous government







Estimation of Tropospheric-Wave Transmission LossTitle Text
AnonymousAuthor Text
International Radio Consultative Committee (C.C.I.R.), Documents of the Xth
Plenary Assembly, vol. II, Propagation, International Telecommunication
Union, Report No. 244, pp. 191+, Geneva, 1963.
Source Text
Keyword Text
Study Programs 185A(V), 185B(V) and 190(V) state requirements for radio
propagation data and their analysis for frequencies from 40 Mc/s to at least
20 Gc/s for use in the planning of radio-relay systems, including space and
terrestrial telecommunication systems.  Much of these data has been
obtained in the past and is, at present, being furnished in response to the
request by the Director, C.C.I.R. in A/C 63.  Various Administrations have
suggested methods for the estimation of transmission loss, both within and
beyond the horizon over a wide range of frequencies and for various climates.
An International Working Group has been established to continue the work of
collecting and analyzing data in accordance with Resolution 2.  This
preliminary report summarizes data available at present in the frequency
range 40 Mc/s to 10 Gc/s, supplied by a number of Administrations.  It gives
provisional procedures for the estimation of tropospheric wave transmission
loss and  its variability for a variety of climates.  Certain Administrations have
agreed that the procedure described in paragraph 2 is useful for the prediction
of tropospheric transmission loss:   one of the references contains an account
of a comprehensive and detailed method of computation on which this
procedure is based.  Another method is described in paragraph 3.
Unanimous agreement has not been obtained on the best methods to use in
all circumstances, and it is clear that more work remains to be done to
enable the International Working Group to arrive at a more complete report.  It
is desirable that the various Administrations  interested in this problem should
make comparisons between their own experimental data and the prediction
methods mentioned in this Report, and eventually with any other methods,
and that they should present their conclusions to the International Working
Group through the Director, C.C.I.R., prior to the XIth Plenary Assembly.  No
existing method can provide accurate predictions in all circumstances, and for
specific point-to-point paths, errors as much as several tens of decibels can
exceptionally occur in the estimation of the transmission loss not exceeded
for 0.1 percent and 0.01 percent of the time (the very high field strengths).
However, it must be pointed out that measurements must be made over a
very long period of time, if substantially better empirical predictions are to be
provided.  (Abstract taken from introduction, formal literature, English
Abstract Text





Technical Manual for Radio Interference--Field Intensity Meter NM-40ATitle Text
AnonymousAuthor Text
Technical Manual for Radio Interference--Field Intensity Meter NM-40A,
Stoddard Aircraft Radio Company, Inc., Hollywood, California, Navy
Department, Bureau of Ships, NAVSHIPS 92739, 1963.
Source Text
Keyword Text
This instruction book contains descriptive material, theory of operation, and
instructions for installation, operation, and maintenance.  The equipment is
designated as AN/URM-41 radio interference measuring set.  (Abstract taken










Instruction Manual for DIGITAK Miniature Incremental Encoder, Type RI-




This manual supplies descriptive information to assist in the installation,
operation and maintenance of miniature-type DIGITAK, synchro-mount
incremental shaft position encoders.  The DIGITAK, illustrated in Figure 1-1,
is a high precision, photoelectric, incremental shaft position encoder which
produces a predetermined number of sequential, electrical pulses for each
complete rotation of its input shaft in either direction.  The number of pulses
produced is proportional to the sum of the number of transparent and opaque
segments located on the outer edge of a code disc.  When the pulse
information is applied to suitable counting logic, shaft position, shaft speed
and angular acceleration are readily determined.  (Author's abstract, company-






18 MC Radiation from JupiterTitle Text
Barrow, C. H.Author Text
Nature, vol. 197, pp. 580+, 1963.Source Text
Keyword Text
Observations from 25 April - 25 September 1962 were carried out at 38 mc.
Two events were recorded with durations of a minute and 30 minutes,
respectively, both simultaneously with activity at 16 and 22 mc.  The August
18 event lasted 30 minutes.  Intensity for this event was 5 x 10-22 w/m2 cps.
(Abstract written for purposes of this publication by Southwest Research,






The Scattering of Electromagnetic Waves from Rough SurfaceTitle Text
Beckmann, P. and SpizzichinoAuthor Text
pp. 88-89, New York, Pergamon, 1963.Source Text
Keyword Text









ICARUS 1, pp. 459-88, 1963.Source Text
Keyword Text
There is at present a rapidly expanding body of empirical data and the
theoretical investigations to substantiate the concept of the interaction
between the geomagnetic field (GMF) and the solar corpuscular radiation
(SCR) and its concomitant effects.  The evidence for some sort of interaction
between the geomagnetic field and the tenuous, highly ionized plasma
issuing from the sun is indisputable, but the precise nature of this interaction
is still an open question.  (Abstract written for purposes of this publication by







Design of Aerials for Navigation and LocationTitle Text
Bodmer, M. H.Author Text
Tijdschrift Ned. Elek tronica Radiogenoot., vol. 28, no. 1-2, pp. 29-39; 1963.Source Text
Keyword Text
The characteristics of aerials in general are described.  The radiation patterns
of a rectangular aperture are given for various field distributions across the
aperture.  A short descriptive treatment is given of horn aerials, lens aerials,
dielectric aerials, slot aerials, and parabolic reflectors.  Mechanical tolerances
of parabolic aerials and Cassegrain reflectors are also discussed.  It is shown
that a parabolic reflector should maintain its parabolic shape to within λ/16 if
the phase error is not to exceed 45º.  (Science or engineering abstract, trade






Construction of Collar Transmitters for DeerTitle Text
Cochran, W. W., and Hagen, T. E.Author Text
Minnesota Museum Nat. Hist. Tech. Report No. 4; 1963.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Log Periodic Antenna Scanning ArraysTitle Text
D'angelo, F., Callahan, J. F., Savasta, R. T., and Malagisi, C. S.Author Text
IEEE Int. Convention Rec., vol. 11, Pt. 1, pp. 109-117; 1963.Source Text
Keyword Text
Broadband array of log periodic elements that is capable of achieving small
beamwidth at higher end of frequency band and minimum beamwidth change
over many octaves; scanning of array beam through angles of order of few
beamwidths was obtained without appreciable pattern deterioration; actual
phase distribution for forward and scanned beam positions at various
frequencies agrees well with prediction of analysis.  (Science or engineering
abstract, formal literature, English language/USA abstract, document not






A Flexible Method of Determining the Electron Density in the IonosphereTitle Text
Doupnik, J. R.Author Text
Scientific Report No. 190, Ionosphere Research Lab., Penn. State University,
University Park, Pa., 1963.
Source Text
Keyword Text







The Effect of Disturbances of Solar Origin on CommunicationsTitle Text
Gassmann, G. J., Ed.,Author Text
The Effect of Disturbances of Solar Origin on Communications, papers
presented at the Symposium of the Ionospheric Research Committee, Agard
Avionics Panel, Naples, Italy, May 1961, published for and on behalf of the
Advisory Group for Aeronautical Research and Development, North Atlantic











Observation of Movement of Perturbations in the F-RegionTitle Text
Heisler, L. H.Author Text
J. atmos. terrest. Phys., vol. 25; 1963.Source Text
Keyword Text
A summary is given of investigations into the phenomenon of travelling
ionospheric disturbances in the F-region made at the Radio Research
Laboratories, University of Sydney, Australia.  The results of these
investigations are compared with those made by other methods, and on a
statistical basis measured speeds and directions do not agree.  Possible
explanations are given for this discrepancy.  It is suggested that many
general conclusions on F-region drift are drawn from selective data and that a
whole range of different size perturbations exist in the ionospheric medium,
the size and speed and direction of movement depending on the particular
observational technique chosen.  It is proposed that the MITRA method in
particular is not entirely satisfactory for investigating F-region movement and
should be supplemented by other techniques.  (Author's abstract, formal







Unequally Spaced Arrays Fed from Traveling Wave SourcesTitle Text
Ishimaru, A., and Lahti, J. N.Author Text
WESCON Tech Papers, vol. 7, Pt. 1, no. 10.2; 1963.Source Text
arrays, theoryKeyword Text
Method for synthesizing desired radiation pattern by means of unequally
spaced array which is fed from traveling wave source; problem includes
relation of desired radiation pattern to current and position of each element in






Results of Measurements of Soil Conductivity in the USSRTitle Text
Kashprovskiy. V.Author Text
Joint Publications Research Service, Washington,  D.C., English translation
from Radio, (Moscow), no. 9, pp. 40-43 and 45, JPRS-41790, TT-67-32422,
STAR No. N67-35094, (11 July 1967), 1963.
Source Text
Keyword Text
ABSTRACT NO. 1:  Earth Conductivity measurements in the Soviet Union are
reported.  ABSTRACT NO. 2:  Radio wave propagation depends to a
considerable degree on the electric conductivity of the soil.  However, a large
number of measurements are required to obtain a conductivity map for a large
territory.  The results of an unusual program are described in which hundreds
of amateur radio operators participated to measure the electric conductivity of
soils throughout the entire territory of the Soviet Union.  The results were
compiled into a map which is being used to construct routes of radio wave
propagation.  (Abstracts written for purposes of this publication by Southwest







Sector Radio-Range BeaconsTitle Text
Mizernitskii, A. I.Author Text
Naval Oceanographic Office, Washington, D.C., Report No. TRANS-248, DDC




The structure, types and operation of the sector radio-range beacons are
described and illustrated by diagrams.  The switching of phases in inner and
outer antennas and their significance in determining method of the radio-range
beacon Terpeniya is presented as an example.  Data on call letters, KC, base
length, transmission signals, direction of normal, etc., are tabulated for the
beacons at Bushmills, Stavanger, Ploneis, Seville, Rybachiy, Kanin,
Terpeniya and Shumusku.  (Author's abstract, formal literature, English
language/translated from Russian, document not available, radio navigation,






The Model D-11 Direction Finding ReceiverTitle Text
Nelson, E. M., et al.Author Text
Minnesota Museum Nat. Hist. Tech Report No. 2; 1963.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Coupled Slot AntennaTitle Text
Nishida, S., and Kugo, K.Author Text




The impedance properties of mutual coupling between two parallel slots
located in an infinite plane are derived theoretically for the rectangular
waveguide-end-slot aerial.  Numerical calculations of them are presented in
graphical form as the function of spacing between two slots and compared
with the experimental results.  (Science or engineering abstract, formal






The Programming of Computations of Ionospheric True Heights on
Electronic Computers
Title Text
Shapiro, B. S. and Vinnikova, T. L.Author Text
Geomagnetizm i Aeronomiya, vol. 3, no. 2, pp. 218-25, 1963.Source Text
Keyword Text







Some Solutions to the Problems of HomingTitle Text
Singer, AlvinAuthor Text
Bio-Telemetry, pp. 125-32, Pergamon Press,  Inc., New York, 1963.Source Text
Keyword Text







The Calculation of Electron Density Profiles from Topside Ionograms
Using a Digital Computer
Title Text
Thomas, J. O. and Westover, D. E.Author Text











8.35 MM Radio Emission from JupiterTitle Text
Thornton, D. D. and Welch, W. J.Author Text
ICARUS 2, pp. 228-32, 1963.Source Text
Keyword Text
Observations of the 8.35 mm radio emission from Jupiter are reported.  A disc
temperature of 144 ±23 degrees is found.  It  is shown that the 8 mm
brightness temperature of Jupiter should correspond closely to the
temperature at the level of the visible cloud cover.  (Abstract written for
purposes of this publication by Southwest Research, formal literature, English






Solar System Science: 1962 Literature Survey, Part ITitle Text
Wilson, DonnaAuthor Text
ICARUS 2, pp. 88-108, 1963.Source Text
Keyword Text
Part 1 of the 1962 literature survey has been compiled from the same sources
of the 1961 literature survey (icarus, vol. 1, no. 1, May 1963) with the addition
of two new journals first published in 1962:  ICARUS and Space Science
Reviews.  These sources are listed.  This first issue of the 1962 series has
been programmed for automatic computer print out to facilitate a cross
reference index of author and subject in the final issue.  (Abstract written for
purposes of this publication by Southwest Research, formal literature, English






Solar System Science: 1962 Literature Survey, Part IITitle Text
Wilson, DonnaAuthor Text
ICARUS 22, pp. 187-205, 1963.Source Text
Keyword Text
Part 2 of the 1962 literature survey has been compiled from the same sources
as the 1961 literature survey (ICARUS, vol. 1, no. 2, September 1962) with
the addition of one more journal:  Journal of the British Interplanetary Society.
 (Abstract written for purposes of this publication by Southwest Research,






Solar System Science: 1961 Literature Survey, Part IVTitle Text
Wilson, DonnaAuthor Text
ICARUS, 1 p. 376, 1963.Source Text
Keyword Text
This bibliography has been selected from the abstracts published in the
ASTIA Technical Abstract Bulletins: U61-1-1, 1 January 1961 through U62-3-
5, 1  September 1962 and the U.S.  Government Research Reports, vol. 35,
no. 22, 10 February 1961 through vol. 37, no. 17, 5 September 1962.  The
ratio of the number of entries selected to the number of abstracts surveyed is
approximately 1/50.  (Abstract written for the purpose of this publication by







Postroyeniye Izluchayushchey Sistemy PO Zadannoy Diagramme
Napravlennosti, (Designing a Radiating System According to a Given
Radiation Pattern)
Title Text
Zelkin, Ye. G.Author Text
Postroyeniye Izluchayushchey Sistemy PO Zadannoy Diagramme
Napravlennosti, (Designing a Radiating System According to a Given
Radiation Pattern), Moscow-Leningrad, ACC no. TM6001130, Translation no.
HT6600262, ASTIA No. AD-661 032, 1963.
Source Text
Keyword Text
This book (267 pages) gives the theory and various methods of calculating
radiation systems with a set radiation pattern.  The book is intended for
engineers engaged in the development of special antennas.  Original art
includes 73 figures, 386 equations, and 87 references.  Table of Contents:  1.
Conditions for the existence of an exact solution for a linear radiator; 2.
Solution of an integral equation for a linear radiator; 3. Linear array of
radiators; 4. Approximate calculation of an antenna according to a given
radiation pattern; 5. Phase of the radiation pattern; 6. Examples of designing
antennas according to a given radiation pattern; 7. Plane radiators; Appendix
1. Some relationships between the functions f(y) and R(z); Appendix 2. Table
of certain radiation patterns and their corresponding field distribution
functions. (Abstract source unknown, book, English language/translated from
Russian, document not available, electronics, radio engineering, antenna,






Introduction to Partially Coherent Electromagnetic WavesTitle Text
Zucker, F. J.Author Text











The Modern Wide-Aperture Direction FinderTitle Text
AnonymousAuthor Text
Air Force Reserve, Mineola, New York, January 1963.Source Text
Keyword Text







GZ Bearing Angle Error Resulting from Sensor Siting ErrorTitle Text
AnonymousAuthor Text
General Electric Co., Syracuse, New York, Contract AF 19(628)514, ASTIA
No. AD-296 098; 16 January 1963.
Source Text
Keyword Text
The requirements for accuracy of EM/D/F site location for two bearing errors
are analyzed.  Results indicate that the required location accuracy is of the
order of + or _ 100 feet.  This research deals only with accuracy of antenna
location and not with the accuracy of pointing.  (Author's abstract, technical
report including miscellaneous government published material, English






Special Purpose  Analysis TechniquesTitle Text
Archbald, R., Hoffman, D., Rarity, J., Raship, M., and Weiss, G.Author Text
New York University, College of Engineering, New York, Quarterly Report No.
4, Contract DA 36-039-sc-89154, ASTIA No. AD-407 130; 5 January 1963.
Source Text
Keyword Text
The progress made in the experimental setup of a computer analyzer for
signal analysis problems is made in this report.  A computer program to
compile and maintain a file of signals based on signal frequency and average
prf is explained.  The current state of a high speed conversion buffer for
collecting detailed signal pattern data outside the computer at high speed is
outlined.  A description is given of an automatic direction finding system
potentially capable of providing an azimuth vs frequency display.  (Author's
abstract, technical report including miscellaneous government published







Tracking performance of the mercury quad-helix acquisition aid.
Project mercury uses a  telemetry-frequency direction finder acquisition
aid with quad helix antenna for tracking accuracy
Title Text
Barry, J. G., Dalrymple, G. F.Author Text
Inst. of Electrical and Electronics Engineers, Winter General Meeting, New
York, N.Y., January 27-February 1, 1963, Paper 63-5 IEEE Transactions on
Communication and Electronics, November 1963, pages 657-663. NASA-
Supported Research. Report IEEE PAPER 63-58, 1963. Author employed:
Massachusetts Inst. of Tech., Lincoln Lab., Lexington, Mass.
Source Text
mercury project, spacecraft tracking, tracking antenna,
acquisition, aid, antenna, beam, broadening,  device,









Barton, B. F., and Farris, H. W.Author Text
Cooley Electronics Laboratories, University of Michigan, Ann Arbor, Michigan,
Quarterly Progress Report No. 4, Contract DA 36-039-sc-89227, ASTIA No.
AD-335 776; January 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Radio Tracking System for Wild AnimalsTitle Text
Cochran, W. W., and Lord, R. D.Author Text
J. Wildl. Mgmt., vol. 27, no. 1, p. 9; January 1963.Source Text
Keyword Text
This system of radio location has been used on rabbits (Sylvilagus floridanus),
stripped skunks (Mephitis mephitis), and raccoons (Procyon lotor).  Size,
weight, life, physical and electrical stability, and radiated power are important
parameters of the transmitter.  Mercury cells provide about 115 milliwatt hours
per gram and were chosen as the transmitter power source.  The transmitter
is a transistor, crystal-controlled oscillator with the tank coil for the oscillator
acting also as a magnetic dipole transmitting antenna.  Antenna efficiencies
of the order of 0.1 percent are obtained, yielding radiated power in the sub-
microwatt region.  The antenna is constructed of copper or aluminum and has
a figure eight directional pattern.  The complete transmitter without batteries
weighs approximately 10 grams and costs approximately $8.00 for parts.
Instructions for building transmitters are given.  Transmitters were fastened to
rabbits and skunks by means of harnesses and to rabbits, skunks, and
raccoons by collars.  The harnesses did not prove satisfactory for long-term
attachment.  The receiver is a portable, battery-powered unit weighing 10 lbs
including the batteries.  It is crystal controlled on 44 switched channels with a
4 dB noise figure and a 30 CPS bandwidth.  A receiving system was
assembled with commercially available units and used successfully for
tracking skunks.  The components of this system are a military surplus
receiver (BC-453), a radio range filter (FL-13), and two transistorized radio
frequency converters.  The portable receiver is well adapted for tracking on
foot using the null of its attached loop antenna for obtaining bearings on the
animals carrying transmitters.  The transmitters operate on different
frequencies to avoid interference in taking bearings and to provide for individual
identification.  (Author's abstract, technical report including miscellaneous







Artificial Heating of the Electrons in the F Region  of the IonosphereTitle Text
Farley, D. T. Jr.Author Text
J. Geophys. Res., vol. 68, no. 2, 15 January 1963.Source Text
Keyword Text
The possibility of artificially heating the electrons in the F region by means of
a radio wave is investigated.  On the basis of a somewhat oversimplified
model of the actual problem, equations are derived for the steady-state values
of the electron density and electron temperature profiles as a function of the
transmitter parameters and the initial state of the ionosphere.  These
equations are then solved numerically for several cases of interest.  At a
frequency of 50 Mc/s, slight but probably detectable changes in the
ionosphere could be produced by means of a large antenna and an average
transmitter power of the order of 500 kw or more.  At higher frequencies, or for
smaller average powers, the effect are negligible.  Thus heating is unlikely to
complicate incoherent scattering measurements in the F region.  By using
frequencies very near the F-region penetration frequency, however, it is
possible to achieve much larger effects because of the resonant absorption.
Using only 50-100 kw and a sufficiently large antenna we could change the
electron temperature by a few hundred degrees.  Using higher powers, much
larger changes are possible.  Detailed measurements of the heating effects
could provide considerable data on transport phenomena in the ionospheric
plasma.  The experiment would also provide a convenient way of studying a
nonequilibrium plasma under fairly controlled conditions.  (Abstract source






On Maximizing the Signal-to-Noise Ratio of a Linear Receiving Antenna
Array
Title Text
Macphite, R. H.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Technical
Report No. 65, Contract No. AF 33(657)10474; January 1963.
Source Text
Keyword Text
A very desirable goal in any radio communications system is to have a good
receiving antenna.  Now it is well known that in addition to responding to the
desired signals, the antenna, to a grater or lesser degree, must also respond
to the unwanted fields of external noise sources.  Examples of the latter are
atmospheric discharges, automobile ignition, the Sun, radio stars, jamming
signals and other communication signals.  In practice the usual procedure is
to design the antenna so that its pattern has low side lobes and, it is hoped,
rejects most of the noise.  It is clear that this is a rather imprecise approach
to the problem since it does not take into account the actual distribution of
noise sources which in some specific cases may be more or less unique.
Indeed, it should be possible, for any antenna located in a specific noisy
environment, to select its pattern so that its rejection of the noise is in some
sense optimum.  In this paper this is defined to be the maximizing of the time-
averaged signal-to-noise power ratio at the antenna's terminals.  More
specifically, we will consider the case of an incoming signal from some known
direction which is in the presence of an arbitrary background noise
distribution.  The signals and noise will be assumed to be stationary functions
of time.  The antenna will be one whose aperture weighting function varies
only in one direction, i.e., it can be thought of as a one-dimensional linear
antenna.  In recent years such antennas have been viewed as filters of the
spatial frequencies of the source distribution.  In this paper the calculus of
variations will be used to derive an integral equation in the spatial frequency
domain for the unknown optimum aperture weighting function of the antenna.
A solution to the integral equation is formally obtained as an infinite Fourier
series the coefficients of which are the solution to an infinite set of equations.
In practice this set of equations must be truncated and an approximate
solution in the form of a finite series is obtained.  If the aperture size in
wavelengths is (L/λ), then it is best to truncate the series at 2(L/λ) + 1 terms.
Taking more terms will indeed increase the signal-to-noise ratio even more but
at the expense of having an unstable supergain condition.  Indeed, it is shown
that the problem of supergaining an antenna is equivalent to that of
maximizing the signal-to-noise ratio when the noise distribution is uniform and
incoherent.  In addition to the continuous aperture we consider the case of the
Abstract Text
optimum linear array and obtain an exact solution for the optimum weighting
coefficients of the array elements.  The analysis is valid for any type of noise
distribution including a totally coherent one.  However, the special case of an
incoherent distribution is dealt with separately and it is shown to lead to a
simpler solution to the problem.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA





Model Studies of the Influence of Ionosphere Perturbations on VLF
Propagation
Title Text
Maley, S. W., and Bahar, E.Author Text
Colorado University, Boulder, CO, Technical Summary Report, contract No.
CST-7348, ASTIA No. AD-420 379; 1 January 1963.
Source Text
Keyword Text
The objective of this investigation is the use of models to study propagation in
the earth ionosphere-waveguide for cases in which the effective height of the
ionosphere changes along the path of propagation.  The models in this
investigation will be used to directly gain information as to the effect of
perturbations in the ionosphere upon propagation; they will also be used to
prove or disprove the validity of approximate mathematical solutions.
(Author's abstract technical report including miscellaneous government







Tropical Propagation ResearchTitle Text
Mitchell, J. R., Frank, T. and Sturgill, L. G.Author Text
Atlantic Research Corp., Jansky and Bailey Div., Washington, D.C.,
Semiannual Report no. 1, DDC No. AD 609 284, January 1963.
Source Text
Keyword Text
The basic concepts of the theoretical and experimental studies of radio
propagation in jungle environments are reviewed.  Results of a survey of
literature pertaining to radio propagation in tropical areas and propagation over
rough terrain are included.  The details of a site survey are presented and
described, to a certain extent, the environment in which the proposed tests
will be conducted.   A discussion of the tests planned includes a description
of the measurements, test equipment and measurement techniques.  The
theoretical studies required to fulfill the requirements of the contract are
summarized and presented along with the results accomplished to date.  A
theoretical analysis of the quadrant dipole antenna is included in the
appendix.  (Author's abstract, technical report, English language, document
not available, propagation study, radio waves, tropical regions, propagation,
theory, test equipment, transmitter-receivers, antennas, measuring devices,






January - MarchMonth Text
Discussion of problems involved in time-compression motion-picture
photography of radar  displays
Title Text
Phelp, N. R.Author Text
Radar Recording on Film. N. R. Phelp. Marconi Review, (U.K.), Vol. 26, 1st
quart. 1963, pages 35-48., 1963.
Source Text
display, system, photographic recording instrument,
radar direction finder, compression, display,
instrument, motion, period, photography, picture,







Refraction correction of short navigational distances by measuring angle-
of-arrival.
Title Text
Ryder, F. L.Author Text
Technical Report from:  Republic Aviation Corp., Farmingdale, N.
Y.,Refraction Correction of Short Navigational Distances, by Measuring Angle-
of-Arrival Technical Report from:  Rederick L. Ryder, January 25, 1963, 4
pages, 4 Refs/ Report RAC-1155, 1963.
Source Text
distance measuring equipment, navigation, refraction,
altitude, angle of attack, anomaly, average,  computer,
direction, distance, distribution, finder, index,








A Survey of the Polarization of the Radio Emission from the Planet
Jupiter at Decameter Wavelengths
Title Text
Sherrill, W. M., and Castles, M. P.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Project 170-6-IR,
Final Report; 1 January 1963.
Source Text
Keyword Text
The polarization characteristics of the decameter nonthermal radio emission
from the planet Jupiter have been observed at Southwest Research Institute
during the 1962 apparition.  This report is devoted to the description of the two-
helix polarimeter constructed for this purpose and the polarization data
obtained in the frequency range 15 to 27 mc.  Jovian noise emissions were
observed at 27.2, 24.2, 22.2, 20.2, 19.2, 18.2, 17.2, 16.2 and 15.2 mc.  The
polarization survey showed a significant trend toward left hand and mixed
polarized radiation at frequencies below 20 mc.  The six mixed polarized
occurrences observed show two types of mixed events.  One type showed
systematic change from left to right hand sense at a given frequency over
periods of an hour.  The other type showed maximum rate of change of
polarization sense of the order of four times per minute at a given frequency.
Right hand and left hand bursts were observed which could be associated
with each of the three principal sources at System III longitudes 110º, 230º,
320º. The axial ratios averaged for each source showed AR  is similar or
equal to  ±1.2 for the 230º source with more elliptical axial ratios of the order
of ±2 for the sources at 110º and 320º.  These data are in general agreement
with the most recently published data for previous apparitions of the planet.
The mixed polarized observations indicate the rapidly fluctuating propagation
conditions in the Jovian and/or interplanetary medium which must be
accounted for by any model of the Jovian source.  On the basis of the results
obtained for the 1962 apparition, recommendations for further Jupiter
observations at SwRI with an improved installation are suggested which would
make possible a truly unique contribution to the radio observation of the
planet.  (Author's abstract, technical report including miscellaneous







The Analysis of Ionospheric h'(f) Records Using the Phase Refractive
Index
Title Text
Titheridge, J. E.Author Text
J. Atmos. Terrest. Phys., vol. 25, pp. 43-50, January 1963.Source Text
Keyword Text
It has recently been suggested (Unz, 1962) that the analysis of ionospheric
h'(f) records could be based on the phase refractive index µ; this is much
simpler to calculate than the group refractive index µ' normally used.  The
purpose of the present note is to trace the history of this method of analysis,
to discuss its possible advantages, and to show how the present lamination
methods can be simply adapted to provide a reduction in the time required for
calculating the coefficients and an increase in the accuracy of the results.







Dynamic Spectra of Jupiter's Decametric Emission, 1961Title Text
Warwick, James W.Author Text
The Astrophysical J., vol. 137, no. 1, January 1963.Source Text
Keyword Text
Observations and a theoretical explanation of Jupiter's low-frequency radio
emission are presented.  The explanation leans heavily on recent
demonstrations that Jupiter possesses energetic radiation belts similar to the
earth's Van Allen belts.  (Abstract written for purpose of this publication by







Correction to: Fields of Electric Dipoles in Sea Water - The Earth-
Atmosphere-Ionosphere Problem
Title Text
Anderson, W. L.Author Text
J. Res. Nat. Bur. Stand., vol. 67D, no. 1, p. 63; January-February 1963.Source Text
Keyword Text
A recalculation of the numerical results presented in the paper, "Fields of
Electric Dipoles in Sea Water - The Earth-Atmosphere-Ionosphere Problem"
has shown that values for the mode solutions, E1ρ (v,m) and E1ρ (h,m) were in
error.  Corrected figures show the horizontal to be superior to the vertical
dipole over the entire range of 1-1000 c/s, by virtue of the mode solution.
(Author's abstract, formal literature, English language/USA abstract,






Error Analysis of Phased-Array Direction FindersTitle Text
Bruce, J. D.Author Text
Sylvania Electric Products, Mountain View, California, Electronic Defense




An antenna array using multiple beams for direction finding has certain
inherent errors associated with its use.  Two error expressions are employed
to give a measure of the accuracy obtained with this antenna system.  One of
these is called the maximum average error and the other the expected error.
Five different operating conditions are investigated.  They are:  (1) the ideal
case, where all beams are assumed to have the same form; (2) the unequal
beamwidth case, where the effect of broadening the beam pattern when
directed away from broadside is considered; (3) the unequal gain, equal
beamwidth case that considers the effect of receiver gain imbalance; (4) the
unequal gain, unequal beamwidth case, which is a combination of the effects
of the second and third above conditions; and (5) the random signal detection
case, which treats the problem of certain intercepts remaining undetected.
Comparisons are made with the ideal case for all nonideal operating
conditions and are displayed in graphical form.  The effect of beam broadening
is shown to be quite small.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Error analysis of phased-array direction finders.  Error analysis of
phased antenna array direction  finders.
Title Text
Bruce, J. D.Author Text
Technical Report from:  Sylvania Electric Products, Inc., Mountain View, Calif.
 Electronic Defense Labs., 18 February 1963 49 pages, Refs, Report EDL-
E79, AD-600429, 1963.
Source Text
antenna array, error, radio direction finder, analysis,







Modification to AN/UPD-501 for Narrow Pulse ReceptionTitle Text
Cameron, D. E.Author Text
Central Experimental and Proving Establishment, CEPE 1678, ASTIA No. AD-
336 573; February 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Analysis of an Indirect Radio-Location MethodTitle Text
Cruzan, O. R.Author Text
Harry Diamond Laboratories, Washington, D.C., Project DA 5N06-01-013,
Report No. TR-1094, ASTIA No. AD-335 595; 28 February 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Multi-station solution of position from direction finding instruments and
radars and the analysis  of the instrumental errors.  Multi station solution
of position from direction finding instruments,  radar, and analysis of
instrumental error
Title Text
Evans, H. H., Evans, R. H.Author Text
Technical Report from:  Weapons Research Establishment, Salisbury
(Australia), February 1963 34 pages, Refs, Report WRE-TN-SAD-109, 1963.
Source Text
instrument error, radar equipment, direction,







A Pulse Compression System Employing a Linear FM Gaussian SignalTitle Text
Fowle, E. N., Carey, D. R., et alAuthor Text
Proc. I.E.E.E., pp. 304--312, February 1963.Source Text
Keyword Text
Some of the factors involved in the design of a radar pulse compression
system are discussed.  These include the compression ratio, the detailed
characteristics of the signal, the sidelobe level of the receiver output waveform
(signal autocorrelation function), the sensitivity of the sidelobe level to Doppler
frequency shift in the signal, and the relative complexity of the equipment
required to generate and receive the signal.  A signal of Gaussian envelope
and linear frequency modulation is shown to have an autocorrelation function
of Gaussian shape.  When the receiver is designed to autocorrelate the linear
FM Gaussian signal, it is shown that the shape of the receiver output
waveform does not change when the input signal  has a Doppler frequency
shift.  The design and construction of equipment used to generate and receive
the signal are discussed.  In operating equipment with a compression ratio of
about 50 to one, sidelobe levels 40 db below the peak amplitude of the
receiver output waveform are achieved, and the shape of the receiver output
waveform does not change appreciably until the Doppler frequency shift
exceeds 25 percent of the 3-db signal bandwidth.  (Abstract source unknown,






Airborne Laser SystemsTitle Text
Harris, James L.Author Text
Technical Report from:  Scripps Institution of Oceanography San Diego Calif
Visibility Lab., Report SIO R63 5, 22 pages; February, 1963.
Source Text
lasers, airborne, light pulses, equations, direction
finding, signals, noise, signal-to- noise  ratio,
numerical analysis, attenuation, NTISDODXD
Keyword Text
This report summarizes a brief study of the application of airborne pulsed
laser systems  to the detection of submerged submarines. The laser differs
from conventional sources by  virtue of extremely high peak powers coupled
with short pulse lengths, and inherent  narrow spectral bandwidth which
makes possible highly selective filtering, thus allowing  the rejection of a large






The Realization of Giant Radio Telescopes by Synthesis TechniquesTitle Text
Hewish, A.Author Text
Proc. of the IRE Australia, pp. 225-231, February 1963.Source Text
Keyword Text







International Frequency ListTitle Text
International Frequency Registration Board (I.F.R.B.)Author Text
published periodically.  Most recent publication 1 February 1963 (plus




A listing by frequency of all known radio transmitters in the world with the
exception of certain military and other specialized transmitters.  The lists
continue in several volumes beginning in the vicinity of approximately 13 kcs
and continuing through the microwave range.  The current listing claims to list
all frequency assignments between 10 kcs and 40,000 mcs.  The longitude
and latitude coordinates to the nearest minute of each assigned frequency are
listed with other miscellaneous information related to location, the localities
with which communications is established, type of emission, hours of
operation, ownership, and other miscellaneous information.  This is often
referred to as the Berne List.  (Written for this publication by Southwest
Research, technical report including miscellaneous government published







Titheridge Coefficients for the Polynomial Method of Deducing Electron
Density Profiles from Ionograms
Title Text
Long, Audrey R. and Thomas, J. O.Author Text
J. Res. NBS, vol. 67D, no. 1, pp. 79-82, January/February 1963.Source Text
Keyword Text
Sets of Titheridge polynomial coefficients suitable for the conversion into
electron density profiles of smooth virtual height frequency curves such as
those observed regularly at night, are presented for a series of values of the
magnetic dip angle and gyrofrequency.  These magnetic conditions have been
chosen so that the coefficients are suitable for the analysis, to a reasonable
degree of accuracy, of ordinary and extraordinary ray records obtained
anywhere in the world.  The coefficients may be used for the analysis of
topside-sounder data to a first order of accuracy if the plasma frequency at
the satellite is small.  (Abstract source unknown, formal literature, English






Progress in the Development of a Radio Direction Finder Utilizing the 8-
Loop Fixed Spaced Loop Antenna and Experiments with Through-Mast
Antennas for Radio Direction Finding
Title Text
Moore, J. D., Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Contract NObsr-
89167, Interim Report No. 1; 1 February 1963.
Source Text
Keyword Text
The 8-loop D/F system development is reviewed.  Increased system
sensitivity has been obtained by the use of transistorized antenna
preamplifiers.  Two 8-loop D/F systems with simultaneous twin channel D/F
display and goniometer D/F displays are discussed.  The first system
incorporates components available at Southwest Research Institute while the
second system will use synthesizers for fast frequency control of the twin
channel receiver.  Procedures for modifying DAQ goniometers for operation
without self-resonance are given for the frequency range of 15 to 32 mc.  A
proposed hybrid antenna design is described which will yield the spaced loop
mode and the simple loop mode from the same antenna.  Several "through-
mast" antennas now under consideration are described.  These include a
through-mast crossed space loop antenna, a through-mast crossed simple
loop antenna, and simple loop antennas around a large circular screen.  Other
project work including planned shipboard tests of the Servo DFG-4 Doppler
direction finder and the Southwest Research Institute AN/SRD-7 three-loop
antenna is discussed.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






The Refractive Index and the Absorption Index of the IonosphereTitle Text
Murty, Y. S. N., and Khastgir, S. R.Author Text
J. atmos. terrest. Phys., vol. 25, pp. 102-103; February 1963.Source Text
Keyword Text
For studying the propagation characteristics of a radio-wave through the
ionosphere it is necessary to draw the dispersion, absorption and polarization
curves showing the refractive index, absorption index and the polarization
parameters as functions of electron number density, electron-collisional
frequency and wave-frequency.  Various laborious methods were followed for
the purpose but there were no analytical expressions for these characteristics
which could be directly obtained from the magnetoionic formulae of Appleton
and Hartree.  Murty and Khastgir (1959, 1960), however, derived expressions
for the polarization parameters ρ and φ, (where ρ is the ratio of the amplitudes
for the normal to the abnormal components of the magnetic vector of the radio
wave and φ the phase-difference between them) from the magnetoionic
formulae for the direct determination of the polarization characteristics under
different conditions.  In the present communication, analytical expressions
have been obtained for computing the refractive index and the absorption
index for various values of electron number density, electron collisional
frequency and wave-frequency.  The derivation of the expressions for the
refractive index and the absorption index for radio-wave propagation through
the ionosphere is given.  (Author's abstract, formal literature, English






Radio direction finding.  Radio direction finder principles - phase angle
measurement,  sum-and-difference amplitude-phase measurement, and
directional antenna dish methods.
Title Text
Saybel, A. G.Author Text
Technical Report from:  Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div., In Its Fundamentals of Radar 15
February 1963 pages 171-225 Refs/SEE N64-24634 17-09/, 1963.
Source Text
amplitude, phase angle, radio direction finder, angle,
antenna, difference, direction, dish, finding,







The Theory of Synchrotron Radiation from Stars with Dipole Magnetic
Fields
Title Text
Thorne, Kip S.Author Text
The Astrophysical J., Supplement No. 73, vol. VIII, pp. 1-30, February 1963.Source Text
Keyword Text
A simple model of a star whose radiation is partially due to the synchrotron
mechanism is analyzed.  The model consists of a normal star with a strong
dipole magnetic held outside its surface, in which ultra-relativistic electrons
are spiraling.  The polarization and intensity of the synchrotron component of
the radiation are calculated as functions of the frequency of the radiation, the
observer's orientation, the energy distribution of the ultra-relativistic electrons,
and their pitch-angle distribution.  (Abstract written for purpose of this







Point-to-Point Communication on the MoonTitle Text
Vogler, L. E.Author Text
J. Res. Nat. Bur. Stand., vol. 67D, no. 1, p. 5; January-February 1963.Source Text
Keyword Text
This paper presents a preliminary study of point-to-point communication
systems on the surface of the moon.  Ground wave propagation is assumed
over a lunar model consisting of a smooth sphere of homogeneous material in
free space and attenuation curves are presented for a wide range of
electromagnetic ground constants.  The communication system is described
in terms of the power required at the input terminals of the transmitting
antenna in order to obtain a given signal-to-noise ratio at the receiver.
Discussions of antenna considerations and noise effects are presented and
an example is given of a system composed of a Beverage wave antenna
transmitting towards a vertical electric dipole.  For ground conductivities on
the order of 10-4 to 10-3 mhos/m this example indicates an optimum frequency
lying in the LF band and a communication range out to somewhat beyond 100
kilometers, depending on the type of service desired.  (Author's abstract,







Elmendorf-McClellan Ionosphere Sounder ProgramTitle Text
Williams, R. D. and Egan, R. D.Author Text
Granger Associates, Palo Alto, Calif., Final Report, 18 February 1963.Source Text
Keyword Text
What actually occurs when an hf forward synchronized oblique sounder is
placed in the hands of operators of an active United States Air Force hf radio
circuit?  The answer to this question and others are contained herein.  On 20
and 21 November, Granger Associates offered the use of a Granger
Associates Pathsounder Equipment to the Air Force Communications Service
(AFCS) and Air Force Command Control and Communications (AFCCC) for
immediate implementation on their Elmendorf-McClellan hf radio circuit.  The
term of the program was to be six weeks.  Shortly thereafter, the program
was endorsed by AFCS and by 15 December, the sounder was in operation.
This report includes (1) objectives of the program, (2) system description, and
(3) the program results.  (Abstract source unknown, technical report, English






Solid State TACAN Receiver/Coder.  <NOTE> Interim scientific  Rept.Title Text
Ascione, N. R., Cozzie, J. C., Torregrossa, R. E.Author Text
Technical Report from:  ITT Federal Labs., Nutley, N.J., Report ESD-TDR63
128-N63-18090, 70 pages; March, 1963.
Source Text
air traffic control systems, direction finding,
transponders,  semiconductor devices, range finding,
radio beacons, radio  equipment, radio homing, design,
intermediate frequency  amplifiers, denfification
systems, automatic gain control,  decoding, modules
(electronics), timing circuits, wiring  diagrams,TACAN,
482L systems-431L systems, AN/TRH, 17
Keyword Text
The initial design of a receiver-coder for use as part of a  solid-state TACAN
transponder is discussed. Techniques  developed for specific problem areas
are covered, and  experimental results obtained from a `breadboard' model
given.  The possible implications of the program on future TACAN







A Sum-and-Difference Interferometer Systems for HF Radio Direction
Finding
Title Text
Bailey, A. D., and McClurg, W. C.Author Text
IEEE Trans., vol. ANE-10, no. 1, pp. 65-72; March 1963.Source Text
Keyword Text
Radio interferometers have been used for high-accuracy, high-precision
source location of radio stars and radio satellites.  These systems are
generally optimized for a fixed frequency and have efficient means for
resolving any and all ambiguities which are inherent in the particular
interferometer system.  Application of the radio-interferometer principle to
wide-band, high-frequency radio direction finding practice by its very nature
poses a severe problem of ambiguity resolution, i.e., unique determination of
the bearing and elevation angles of arrival of an incident ray having any
frequency within the band.  A wide-band, high-frequency radio direction finder
incorporating sum-and-difference interferometer techniques is described.  A
salient and novel feature is an analogue computer-type calibrator which
permits unique determination of the bearing and elevation angles of arrival
from data supplied by three two-element interferometers and a central
crossed Adcock array.  A theoretical analysis is given along with supporting
experimental data.  (Author's abstract, formal literature, English






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D. and Hayden, E. C.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Urbana,
Illinois, Seventh Quarterly Report, Contract No. DA 36-039-SC-87264, Order
No. 40020-PM-61-91-91 (1210), 31 March 1963.
Source Text
Keyword Text
The purpose of the contract is to conduct studies and investigations which will
lead to the design of a radio direction finding system for the MF-HF-VHF
range in accordance with Signal Corps Technical Requirements Nr. SCL-5620
dated 11 March 1959.  Studies and investigations are being performed under
the four tasks entitled:  (1) Propagation Research, (2) RDF System
Engineering, (3) Data Handling and Presentation, and (4) Data Analysis,
Interpretation, Evaluation.  The work during the quarter has been directed
toward a consideration of the gains noted in the previous reports.  The
SADIST system has been re-worked to check and balance the antennas,
realign the analog computer, and make several necessary repairs and
modifications.  This work should reduce the system errors noted in the last
report and permit a continuation of the system evaluation.  (Abstract source






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Ill., Report No.
14, Sixth Quarterly Report on Contract SC 84525 for Period 1 October 1962-
31 December 1962, RRL Pub. no. 238, March 1963.
Source Text
Keyword Text
The purpose of the contract is to conduct studies and investigations which will
lead to the design of a radio direction finding system for the MF-HF-VHF
range in accordance with Signal Corps Technical Requirements Nr. SCL-5620
dated 11 March 1959.  Studies and investigations have been organized and
are being performed under the four tasks entitled:  (I) Propagation Research,
(II) RDF System Engineering, (III) Data Handling and Presentation, and (IV)
Data Analysis, Interpretation, and Evaluation.  Considerable progress was
made in connection with Task I, the propagation research task.  Long time
series of characteristic data were obtained on controlled HF signals
transmitted from Columbus, Ohio.  Simultaneous recordings of vertical-
incidence ionograms provide concomitant data.  These data were obtained on
many days during the last two months of 1962.  Work on Task IV, the data
analysis, interpretation, and evaluation task, has been started; first results are







Wide-band, high-frequency radio direction finder using sum and
difference interferometer  techniques and an analog computer-type
calibrator for determining bearing and elevation angles
Title Text
Bailey, A. D., McClurg, W. C.Author Text
Technical Report from:  University of Illinois, Dept. of Electrical Engineering,
Urbana, Ill./.  IEEE, Transactions on Aerospace and Navigational Electronics,
Vol. ANE-10, March 1963, pages 65-72., Contract Nos. Da-36-039-SC-84525
and SC-87264., 1963.
Source Text
interferometry, radio direction finder, analog,
computer, difference, direction, finder, high







The Radio Emissions from Jupiter and the Density of Jovian ExosphereTitle Text
Ellis, G. R. A.Author Text
Aust. J. Phys., vol. 16, no. 1, pp. 74-81, March 1963.Source Text
Keyword Text
The properties of cyclotron radiation from bunches of electrons trapped in a
Jovian exosphere are discussed.  It is shown that, if the polar magnetic field
intensity if 15 gauss and the magnetic axis is included 10 degrees to the
rotation axis, the calculated properties agree with those observed for the
decametric radiation providing Jupiter is surrounded by an extensive
exosphere.  The electron density of the exosphere varies mainly as the
magnetic field intensity and 1•5Rj is equal to 103/cm3.  (Abstract source






Solid State TACAN Monitor.  <NOTE> Final Rept. no. 1Title Text
Griffee, F. M., Carocari, J. B.Author Text
Technical Report from:  ITT Federal Labs., Nutley, N.J., Report ITTFL-54316-
ESD-TDR63 321,  132 pages; March, 1963.
Source Text
air traffic control systems, direction finding,
direction  finding stations, monitors, semiconductor
devices, modules  (electronics), modulators, power
supplies, delay circuits,  signal generators, radio
frequency generators, design,  alignment, wiring
diagrams, catalogs, TACAN, 482L Systems, 431L Systems,
AN/TRN-17
Keyword Text
The design of a solid state monitor for use as part of a TACAN  ground station
is given.  A detailed description of the  deliverable breadboard from both its
physical and electrical  aspects is provided, together with test results






A Nomogram for Computing the Azimuth and Elevation Angles from
Readings Taken on a Down coming Wave
Title Text
Hewett, B. S.Author Text
Dept. of Supply, Weapons Research Establishment, Australian Defense
Scientific Service, Salisbury, South Australia, T(Postal address:  The
Director, Weapons Research Establishment, Box 1424H, G.P.O., Adelaide,
South Australia), Technical Note CPD(T) 96, March 1963.
Source Text
Keyword Text
A nomogram or alignment chart is described which may be used to carry out
complicated computations in a few minutes with an accuracy equal to that of
an electronic analogue computer.  The theory and design of the nomogram
are given together with its practical application in producing a mechanized
nomogram which is capable of being operated speedily, but with consistent
accuracy, and by comparatively unskilled operators.  The nomogram is used
with an aerial system which measures the angle of arrival of radio waves.






A Theoretical Treatment of Low-Frequency Loop Antennas with
Permeable Cores
Title Text
Islam, M. A.Author Text
Trans. IEEE, vol. AP-11, no. 2, pp. 162-169; March 1963.Source Text
Keyword Text
A solution for the retarded vector potential due to a circular loop of current is
derived from Maxwell's equations and the standard boundary conditions that
the tangential component of E is strictly continuous across the boundary, and
the difference of the tangential components of H on the boundary is equal to
the true surface current.  The geometry of the permeable core dictated the
use of a circular cylindrical coordinate system for the problem.  The
dimensions of the current loop are assumed to be small, compared to the
wavelengths of the field quantities involved to justify the assumption of uniform
current density throughout the loop.  It is shown that the resultant potential
consists of two parts:  one part is due to the loop only; and the other part is
due to the presence of the permeable core.  Using the expressions for the
retarded vector potential, the Poynting vector and the rate of energy outflow
are calculated.  The power outflow is evaluated using a computer for certain
sets of parameters.  The way in which a similar procedure could be used to
obtain solution for a prolate spheroidal core is indicated.  (Author's abstract,







Whistler and VLF-Emissions from Saltholm, Denmark 1960-1961Title Text
Jackerott, I. M., Taagholt, J., and Ungstrup, E.Author Text
Technical University, Copenhagen, Denmark, Report Nos. 15, TN1, Contract
No. AF 61(052)652, ASTIA No. AD-421 798; March 1963.
Source Text
Keyword Text
The whistler and VLF-emissions data from the Danish station on Saltholm
near Copenhagen for 1960 and 1961 are presented.  The data are given with
summary tables and graphs of diurnal and seasonal variations of the observed
phenomena, viz., whistlers, chorus and hiss.  (Author's abstract, technical
report including miscellaneous government published material, English






Application of Cross-Correlation Techniques to Linear Antenna ArraysTitle Text
Macphie, R. H.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Technical
Report No. 67, Contract No. AD 33(657)10474; March 1963.
Source Text
Keyword Text
This thesis is concerned with the application of cross-correlation techniques
to linear antenna arrays.  The basic cross-correlation system, which is
considered, consists of two linear receiving arrays excited by a distribution of
remote radio sources.  The terminal voltage of each array is passed through a
narrow-band RF filter and the two resulting signals are cross-correlated.  It is
demonstrated that this system can measure the mutual coherence function of
the source distribution.  To do this the patterns of the two antennas must be
scanned independently.  A Fourier analysis shows that the cross-correlation
system's output is a filtered version of the mutual coherence function.  From
this output a three-dimensional principal solution can be deduced:  it is a
generalization of the one-dimensional principal solution given by Bracewell
and Roberts in connection with radio astronomy.  In addition to cross-
correlating the voltages obtained from two distinct arrays one can perform a
cross-correlation of signals obtained from one of the arrays.  By dividing the
signal from each element into two parts (with predetermined weighting), and
by combining additively each set of signals, one obtains two output voltages
from what are effectively two coincident arrays.  These signals are then cross-
correlated in the usual fashion.  A similar cross-correlation can be performed
on the voltages obtained from the other array of the system.  Finally, a fourth
cross-correlation function results when the signals of the two arrays are
combined in reverse order and it is the complex conjugate of the original
cross-correlation function.  These four distinct outputs are the elements of the
2 x 2 correlation matrix of the system.  A Fourier analysis of the correlation
matrix leads to a more general principal solution for the system as a whole.
(Author's abstract, technical report including miscellaneous government















Chapter headings include the following:  σ rms as a measure of two
dimensional variance; the evaluation of error standard deviation in the
accuracy evaluation of the Doppler navigator; error distribution in a combined
vortac-Doppler navigation system; the derivation of the error standard deviation
for the Doppler navigation when flying any arbitrary course between departure
point and destination; propagation-of-error equations for airborne Doppler
navigation in the general case given the error distribution of the starting fix;
propagation-of-error equations for airborne Doppler navigation using either a
rho-theta or hyperbolic position determination as a starting fix; control of
experimental navigation data; mathematical model for determination of loran -
a error distribution in the North Atlantic; theory of extreme values applied to
maximum deviation off-course for North Atlantic navigation; the error
distributions of position locations determined from simultaneous multiple D/F
bearings; error distribution in hyperbolic location systems; error distribution of
optimum position locations from multiple time difference hyperbolic networks;
determination of criteria to be used in the selection of observation points for
target position computations from multiple time difference hyperbolic
networks; a suggested method for the elimination of slant range error in an
aircraft hyperbolic location system; direction finders for ATC.  (Author's
abstract, technical report including miscellaneous government published







Radio Emission from the PlanetsTitle Text
Roberts, J. A.Author Text
Planet. Space Sci., vol. 11, pp. 221-59, March 1963.Source Text
Keyword Text
The present state of knowledge of the radio emission of the planets is
reviewed.  Only in the case of Mars and Saturn can simple heating of the
planet by the incident solar radiation explain the observed radio emission.
Mercury, Venus and Jupiter all have more radio emission at some
wavelengths than would be expected on this model.  For Mercury, an internal
source of heat (radioactive heating) has been suggested, while for Venus,
there are a variety of theories in which the energy derives indirectly from
radiation or corpuscular bombardment from the Sun.  In the case of Jupiter,
the excess microwave emission is almost certainly synchrotron emission
from relativistic electrons in a radiation belt of magnetically trapped particles
(Van Allen Belt). The origin of the decametric bursts of radiation from Jupiter
is less certain but may be associated with "dumping" of particles from the
Van Allen Belt.  The survey reveals a great need for more observations.  The
major areas where further data are required are indicated in the conclusion.







A Model of the Quiet IonosphereTitle Text
Seddon, J. CarlAuthor Text
J. Geophys. Res., vol. 68, no. 5, pp. 1339-45, 1 March 1963.Source Text
Keyword Text
Analysis of high-altitude rocket electron and ion density measurements
suggests a simple model of the quiet ionosphere.  Near hmaxF2, the profile is
given by the "α-Chapman" function, i.e., the Chapman electron density
equation with sec x = 1 and the "scale height" H a constant.  A method is
given for determining hmaxF2, NmaxF2, and H from N(h) data obtained from
ionograms.  Well above the peak, the profile is taken to have a constant
exponential slope of 200 km during the day and 150 km during the night.  If
simultaneous nearby measurements of the total electron content are
available, a more accurate slope can be computed, thus providing the profile
up to about 1000-km altitude.  (abstract source unknown, formal literature,






Tactical Warfare Strike Intercept System.  Volume ITitle Text
AnonymousAuthor Text
Martin Marietta Corporation, Baltimore, Maryland, Final Report, Contract AF
33(657)8713, ASTIA No. AD-335 782; April 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Design, Development, and Fabrication of US Navy Integrated Electronics
Central AN/ASQ-85( ) (XN)
Title Text
AnonymousAuthor Text
RCA Defense Electronic Products, Camden, New Jersey, Interim Report No.
3, Contract NOw62-0965d, ASTIA No. AD-414 963; 12 April 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Special Purpose Analysis TechniquesTitle Text
Archbald, R., Hoffman, D., Rarity, J., Raship, M., and Weill, G.Author Text
New York University, College of Engineering, New York, Quarterly Report No.
5, Contract DA 36-039-sc-89154, ASTIA No. AD-409 499; 5 April 1963.
Source Text
Keyword Text
A computer program for determining the direction of a signal using the
computer analyzer is described.  Preliminary analysis for setting the
threshold on the computer analyzer is outlined.  A description is given of a
proposed miniature signal recorder using a fiber optic coupling medium
between a small cathode ray tube and photographic film.  (Author's abstract,
technical report including miscellaneous government published material,







Electron Density Distribution in the Upper F RegionTitle Text
Chandra, S.Author Text
J. Geophys. Res., vol. 68, no. 7, pp. 1937-42, 1 April 1963.Source Text
Keyword Text
A modified Chapman function with a variable scale height gradient has been
found to be in good agreement with the electron density distribution obtained
experimentally within the height range from about 100 km below the F2 peak
to an altitude of about 700 km.  The scale height distribution derived from this
model is also consistent with the neutral gas scale height of the 1961 Cospar
international reference atmosphere.  (Abstract source unknown, formal






Decametric Radiation from Jupiter. I. Synoptic Observations 1957-1961Title Text
Douglas, James N. and Smith, Harlan J.Author Text
The Astronomical J., vol. 68, no. 3, pp. 163-80, April 1963.Source Text
Keyword Text
A review of the observational problem introduces the equipment and
techniques used at the Yale Observatory through 1961 for monitoring Jovian
decametric radiation.  Assignment of rigid objective criteria to the definition of
observing time and to Jupiter storm identification makes possible the
tabulation not only of identified storms but also of times when Jupiter was
positively not radiating toward the earth with a flux greater than 10-21 W m-2 cps-
1 on the frequencies being monitored.   From these data are derived
occurrence frequency and occurrence probability statistics as functions of
System III (1957.0) longitude and of frequency and year of observation.  The tri-
lobed character of the occurrence probability histogram and the total absence
of events from one quadrant are conspicuous, with corresponding implications
for freedom from non-Jovian events.  The 1959 minimum in occurrence
probability appears to be real; coincidence with maximum geomagnetic
activity is remarked.  Structural characteristics of individual storms are briefly
discussed, including amplitude fluctuations and the tendency for relatively
sharp onset and decay of particularly strong activity.  Peak radiated
decametric powers between 1010 and 1011 W are indicated, depending
strongly on the spectrum at the low-frequency end, although the average
power is closer to 108-109 W.  Improved upper limits on decametric emission
from other planets and on the optical emission from Jupiter are noted.







Testing of Ionospheric Absorption Measurement Equipment and Study
of Improved Techniques for Data Collection
Title Text
Edson, J. B., and Goldman, S. C.Author Text
Aerospace Research, Inc., Boston, Mass., Project MIPR 520-62, Contract
No. AF 19(628)359, ASTIA No. AD-417 643; April 1963.
Source Text
Keyword Text
A transistorized Riometer Mark II absorption measuring equipment was tested
at the Central Radio Propagation Laboratory, National Bureau of Standards,
Boulder, Colorado, with entirely satisfactory results.  Studies were conducted
and techniques developed to provide automatic calibration and digital output
capability to the Riometer Mark II.  A prototype automatic calibrator was built
and satisfactorily operated.  The requirements and techniques of digital data
conversion and recording were investigated, and a suitable system is
described.  A study was made of antenna systems suitable for use in
absorption measurements with riometers.  A number of antennas were
fabricated and tested.  The results are discussed, and the type of antenna
which has proven most useful is described.  (Author's abstract, technical
report including miscellaneous government published material, English










J. Res. Nat. Bur. Stand., vol. 66D, no. 2, p. 161; March-April 1963.Source Text
Keyword Text
Propagation of radio-frequency electromagnetic fields in conducting spaces
has been the subject of extensive theoretical investigations.  Still, the
knowledge gained cannot always be applied directly to propagation in the
upper strata of the earth.  The reason for this is that these strata consist of
geological conductors which are arranged in a complicated way.  One can, of
course, give specified values of conductivity and dielectric constant for
geological conductors, and apply these to subsequent calculations.  But
most theoretical investigations apply either to homogeneous spaces or to
spaces having an electrically simple structure.  However, the electrical
structure of the spaces occupied by geological conductors is almost always
very complicated.  If this fact is not taken into account sufficiently, one can
never obtain agreement between experimental results and theoretical
calculations.  The author, who has been dealing with these problems for many
years, is trying here to provide a survey of the inherent difficulties due to the
complicated structure of geological conductors.  Although the pertinent
factors have been only very inadequately investigated up to now, it is hoped
that further investigations can be stimulated by this discussion.  (Author's







Experimental Investigation of Direction Finder Components Standard
Elektrik Lorenz VDF 14 and Standard Telephones and Cables, Limited
PQ1A1 CADF Direction Finder Systems
Title Text
Jefferson, F. W.Author Text
National Aviation Facilities Experimental Center, Atlantic City, New Jersey,
Final Report, Project 109-1X, ASTIA No. AD-425 171; April 1963.
Source Text
Keyword Text
This report concerns the experimental investigation of the Lorenz VDF 14
direction finder system and the standard telephones and cables PQ1A1
CADF direction finder system and bearing telemetering system.  It is based
on ground measurements and system operational tests.  These
measurements and tests were conducted to determine the critical
characteristics and accuracy of the systems.  The report compares the
performances of the direction finder systems investigated and makes
recommendations to consider the minimum performance characteristics
suggested herein for design of an FAA VHF/UHF direction finder system.
(Author's abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






The Horn-Antenna Direction SystemTitle Text
Klahn, R., and Byrne, E. R.Author Text
Bell Lab. Record, vol. 41, no. 4, pp. 130-134; April 1963.Source Text
Keyword Text
The Telstar Satellite is a 34-inch sphere which moves through space at
speeds exceeding 16,000 miles an hour.  During periods of communication,
its orbit carries it to altitudes of 3500 miles and as far as 7000 miles from the
ground stations.  In spanning these great distances, less than a billionth of
the 2¼ watts of power radiated by the satellite reaches a ground station.
Communication to and from this satellite requires an antenna system of
unparalled sensitivity.  To establish such a system, the designers of the
Telstar satellite system combined the low-noise maser amplifier, the superior
signal-to-noise performance of frequency modulation with feedback reception
techniques, and a huge horn-reflector antenna at the ground station.  The horn
antenna concentrates the signals transmitted to the satellite in a very narrow
beam and captures the weak signals coming from it.  In other words, the
narrow beam insures that an adequate amount of power reaches the satellite;
at the same time it means that the antenna receives signals from only a small
part of the sky.  Although this narrow beam is highly desirable from a
transmission standpoint, it necessitates an extraordinarily accurate method of
pointing the antenna.  To prevent pointing errors from degrading the quality of
transmission, the huge horn must be pointed at the satellite with errors of
less than 0.06 of an angular degree during each transmission period.  This
requires a precise knowledge of the satellite's position and control equipment
to move the 380-ton antenna with watch-like accuracy.  Tracking the satellite
and controlling movements of the horn antenna are the specific tasks of the
antenna-direction system.  To create this system, Laboratories engineers
drew on the experience they gained from the Echo I satellite experiments
where orbit-prediction techniques were used to produce pointing instructions
for the ground-station antennas.  (Author's abstract, formal literature, English






Parametric Formulas for Geodesic Curves and Distances on a Slightly
Oblate Earth
Title Text
Lewis, E. A.Author Text
Air Force Cambridge Research Laboratories, Bedford, Massachusetts,
Contract AFCRL 63-485, ASTIA No. AD-412 501; April 1963.
Source Text
Keyword Text
Approximate expressions for geodesic curves and the geodesic arc-lengths
are obtained by straight forward methods which permit upper bounds of error
to be established analytically.  The errors are typically less than 1.4 parts per
million, and even higher accuracy is possible with additional corrections.
Selected numerical examples are given, and calculated arc-lengths are
compared with values obtained with Andoyer's approximate formula.  (Author's
abstract, technical report including miscellaneous government published






Representation and Analysis of Signals: Part XV. Matched Exponents for
the Representation of Signals
Title Text
McDonough, Robert N.Author Text




Approximation by sums  of exponentials is considered from various points of
view, such as the time-domain approximation problem of network synthesis,
in which an analytic time function is to be approximated, or situations in
which discrete measured values of some dynamic process are to be
smoothed and fitted using an exponential model.  Specifically, we consider
determination of 2N possibly complex constants (A(j),s(j)), such that for given
N and f(t) or (f(i)), one or the other of two integral expressions  is minimum
over both the (A(j)) and the (s(j)).  Prony's method for approximate
determination of the exponents is exhaustively reviewed in all its forms.  It is
found  that the integral expressions are rather insensitive functions of the
(s(j)), making direct minimization difficult.  For the continuous case, a new
scalar function of the (s(j)) is found, which vanishes if and only if one of the
expressions is a relative minimum or maximum.  The computational
advantages afforded by this property allow construction of a practical iterative
process leading to the true optimum exponents.  The procedure is illustrated
for the continuous case, and extensions to the discrete case are discussed.
(Author's abstract, formal literature, English language, document not
available, signals, theory, communication theory, mathematical analysis,







Research on Electrically Small AntennasTitle Text
Meinke, H. H.Author Text
Institut Fuer Hochfrequenztechnik Technische Hochschule Muenchen,
Contract AF 61(052)506, Summary Report 2; 30 April 1963.
Source Text
Keyword Text
ABSTRACT NO. 1:  A performance improvement of the electrically small
antenna can only be obtained by achieving a bandwidth enlargement of the
antenna impedance.  By surrounding the antenna with ferrite of the same
maximum height as the antenna a bandwidth enlargement is only possible if
the geometrical height of the antenna becomes larger than about 1/20 of the
wavelength in air.  The outer regions of the ferrite form cause this bandwidth
broadening effect.  Stability problems and measurement of input impedance
with negative resistances are discussed.  A folded unipole with a tunnel diode
at its top is studied experimentally.  ABSTRACT NO. 2:  This research is
concerned with the improvement of the impedance of dipoles  small compared
to the wave length in free space.  This improvement should be obtained as a
result of directly surrounding the dipole with dielectric or magnetic medium.
The surrounding shape should not have too large a volume since the resulting
increase of antenna size should be kept small.  Sect. I states exactly those
characteristics of impedance behavior which should be improved, especially
efficiency and bandwidth of the dipole.  The value of the radiation resistance
itself is not very important.  Sect. II gives a summary of the physical effects
introduced by a surrounding dielectric.  Two different effects are:  (1) An
altered impedance transformation since the wave impedance in the region of
the radiator has been changed.  (2) A stronger formation of space waves
since the wave length in the dielectric is smaller than in air causing a larger
ratio of radiator length to wavelength within the dielectric.  Sect. III, IV and V
contain the fundamental theory.  Sect. VI shows how the theory is specially
used for very short antennas.  In this case only the transforming effect is
working.  The theory is checked by measuring the impedance of a radiator in
air and in differently shaped dielectric mediums of Polystyrol.  (Abstract No. 1
and 2 - Author's abstract, technical report including miscellaneous
government published material, English language/German abstract, file






Shipboard Tests of the DFG-4 VHF-UHF Direction Finder with the
Antenna in Nonoptimum Sites
Title Text
Moore, J. D., Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Task Summary
Report Number XIV, Contract No. NObsr-89167; 2 April 1963.
Source Text
Keyword Text
Shipboard tests of the Servo Corporation DFG-4C Doppler radio direction
finder system were conducted on the USS Brownson (DD-868) in March 1963
to determine the bearing error performance of the equipment with the antenna
located in two nonoptimum sites.  The first site was on a mast located on the
starboard side of the deck immediately above the pilot house with the center
of the antenna approximately 12 feet above the deck.  The second antenna
location was on a short mast near the center of the aftstack, approximately 5
feet above an ECM antenna platform.  Calibration curves were obtained at
each of eight frequencies between 225 and 400 mc for both locations.  These
curves show considerable deviation and a number of re-entrants; however,
certain curves for both sites showed fairly constant error amplitude over large
azimuth sectors.  The ability of the DFG-4C equipment to provide long-term
integration of the bearing display was advantageous in this test because of
the rapid swing of the indicated bearing in short integration times.  It is
concluded that the DFG-4C VHF/UHF direction finder equipment will provide
satisfactory bearings over certain azimuth sectors for the nonoptimum sites
tested.  Improved siting, in the form of additional height of the aftstack site,
should further improve the performance of the equipment.  (Author's abstract,
technical report including miscellaneous government published material,






Using the Smith Chart with Negative Real-Part Impedances or
Admittances
Title Text
Peregrino, L., and Halverson, H. L.Author Text
Hewlett-Packard Journal, vol. 14, no. 7-8, p. 8; March-April 1963.Source Text
Keyword Text
In high-frequency design work, impedance charts such as the Smith Chart are
widely used to simplify design problems.  The Smith Chart, though, since it is
a plot of the right half of the complex impedance plane, does not include
negative real-part impedances.  Hence, to plot negative-impedance devices
such as the Esaki diode thereon, a transformation must be used to transform
the left half of the plane into the Smith Chart.  Several transformations have
been proposed in the literature which do this but they suffer from one or more
disadvantages which make them difficult to use.  The transformation
described here allows the Smith Chart to be used directly without any
modification or relabeling.  The rules for using the chart with negative real part
impedances or admittances are:  (1) Change the sign of the real part of the
impedance (admittance) only.  (2) Normalize the impedances (admittance) in
the usual way and plot on the chart.  (3) The magnitude of the true reflection
coefficient is the reciprocal of that read on the chart.  (4) The true angle of the
reflection is the angle read on the chart.  (Author's abstract, technical report
including miscellaneous government published material, English






Position-Location Network StudyTitle Text
Priedigkeit, J. H. and Elpel, E. A.Author Text
Report No. 9, Ninth Quarterly Progress Report, 1 October to 31 December
1962 SRI Project No. 3335, Contract DA-36-039-SC-84966, DA Project No.




This is the ninth quarterly progress report on a project whose objectives are
the development of techniques and equipments for the demonstration of the
partial automation of a tactical radio-direction-finding system, and the
integration of these systems into a full-scale position-location network.
During this report period, a full-scale position-location network was
established with direction-finding stations located at SRI, Menlo Park,
California (master station); Bozeman, Montana (slave station); and Seattle,
Washington (slave station).  Operation of this position-location network was
begun in the latter part of the report period.  Construction of four frequency
synthesizers for the R-390 HF radio receiver, by Montronics, Inc., has
continued, and the first of the four synthesizers was delivered to SRI on 26
December 1962.  (Authors' abstract, technical report, English language, file






Position-Location Network StudyTitle Text
Priedigkeit, J. H., and Elpel, E. A.Author Text
Stanford Research Institute, Menlo Park, California, Progress Report No. 9,
Contract DA 36-039-sc-84966, ASTIA No. AD-409 078; April 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










J. Res. Nat. Bur. Stand., vol. 67D, no. 2, p. 119; March-April 1963.Source Text
Keyword Text
The purpose of this study, which is based on photographic recordings
showing the phase shift of two signals - i.e., GBR transmitted from Rugby
(England) on 16 kilocycles per second and NBA transmitted from Balboa
(Panama) on 18 kilocycles) per second, both received at the Neuchâtel
Cantonal Observatory (Neuchâtel, Switzerland), is twofold:  (1) To investigate
the mode of propagation of the GBR and NBA signals.  (2)  To study the
relation between the time of sunrise, respectively sunset at various
ionospheric reflection points and the times at which phase fluctuations appear
on the recordings.  The author then generalizes the notion of the times of
sunrise, respectively sunset by introducing the closely related concept of the
zenithal distance Z of the sun at the reflection points considered.  Following
results published in literature, reflection point altitudes were assumed to be
about 70 kilometers during the day.  Results were such that:  (a) For the GBR
signal; only a one-hop mode is available, night reflection altitudes varying
between 88 and 91 kilometers on individual recordings, angles of incidence σ
on the ground between 7º36' and 10º25'.  (b) For the NBA signal; a five-hop
mode is available, night reflection altitudes varying between 80 and 84
kilometers on individual recordings, angles of incidence φ on the ground
between 0º27' and 1º14'.  (c) At sunrise, respectively, sunset, computed
zenithal distances for one and the same reflection point at times identical with
singularities appearing on successive recordings show a striking analogy.  (d)
During one and the same sunrise or sunset, the zenithal distances computed
successively for various reflection points and related to singularities read on a
same recording present also a striking analogy.  (e) The time of onset of
ionizing radiation at all night reflection points seems to be of major
importance for both the propagations of the GBR and NBA signals.  During
sunset, the altitude of the day reflection point which was stabilized at around
70 kilometers increases as soon as the zenithal distance of the sun exceeds
90º.  At sunrise, on the other hand, the altitude of the reflection point
stabilizes at around 70 kilometers, when the zenithal distances of the sun
reach or go below 90º.  (f) In the case of the NBA signal a phase fluctuation
already occurs at a zenithal distance of about 103º, especially at sunrise.  At
that moment, the distance between the reflection point and the layer formed
by the ionizing radiations of the sun is about 100 kilometers.  (g) At sunrise,
Abstract Text
the curves showing the energy of the received signals display the following
features:  For a one-hop mode (Rugby), a momentary strong absorption when
the reflection point altitude reaches 82 kilometers; in the case of several
ionospheric reflections (Balboa), a succession of absorption lines
corresponding to the successive diminishing of the altitude of the ionospheric
reflection points.  (h) At sunset, the interpretation of the energy is more
delicate:  For a one-hop mode (Rugby), a momentary increase occurs in the
energy of the signal before the night level of reflection is reached; in the case
of a five-hop mode (Balboa), the interpretation of the absorption curve is
difficult because five ionospheric reflection points change their altitude and the
resulting phase fluctuations become entangled.  (Author's abstract, formal










Aeronautical Instruments Laboratories, Naval Air Development Center,




The test and evaluation of the General Electric Type KD-10AA directional gyro
proposed as a retrofit for the directional gyro in the present MA-1 compass
systems are presented.  The gyro incorporates rotating bearing races to
reduce random drift.  The drift rates were within the ±1.0 deg. design tolerance
under standard vibration conditions.  The drift rates during the Scorsby tests
were noted to vary as a function of the gyro spin axis heading with respect to
the Scorsby table.  The drift rates varied from +3 to -4 deg. per hour (going
through one cycle) as the spin axis rotated 360 deg. in azimuth.  The gyro
drift rates were noted to be as high as -8 deg. per hour under standard
vibration at a -55ºC temperature.  The latitude seeking system of the MA-1
compass controller was also found to introduce a random drift error of as
much as ±1.0 deg. per hour.  During flight tests, the gyro precessed whenever
the plane made a turn.  This precession amounted to about -2 deg. during a
360 deg. clockwise turn and about +4 deg. during a 360 deg.
counterclockwise turn.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Two- and Three-Loop Superdirective Receiving AntennasTitle Text
Seeley, E. W.Author Text
J. Res. Nat. Bur. Stand., vol. 67D, no. 2, pp. 215-235; March-April 1963.Source Text
Keyword Text
The characteristics of two- and three-loop superdirective aerial arrays are
presented.  At VLF this type of array appears to have many desirable
qualities, and the usual detrimental characteristics associated with
superdirectivity are less in evidence.  It is shown that the beamwidth is
narrowest, the front-to-back voltage and power ratios are greatest, and the
position of the back lobes and nulls are most invariant when closely spaced
loops are used.  Inequalities in signals from the individual loops tend to
obscure the front and back lobes and limit the proximity of the loops.
(Author's abstract, formal literature, English language/USA abstract, file






N-Loop VLF Superdirective ArraysTitle Text
Seeley, E. W.Author Text




Superdirectivity may be achieved with short VLF loop arrays because the
beam width depends only upon the number of loops and not upon the length
of the array.  In addition, the usual factors limiting superdirectivity are not as
prevalent in these arrays because of the decoupling between VLF loops.
Expressions are derived for the beam width, effective height, reception
pattern, amplitude and position of the back lobes, and the effects of voltage
phase and amplitude differences between loops.  These equations describe
short arrays of any number of loops.  The most serious limitation concerning
the directivity of superdirective loop arrays is caused by the voltage phase and
amplitude differences between loops.  These differences between adjacent
loops combine to obscure the nulls and deteriorate the reception pattern.
(Author's abstract, technical report including miscellaneous government






Correction of Atmospheric Refraction Errors in Radio Height FindingTitle Text
Sweezy, W. B., and Bean, B. R.Author Text
J. Res. Nat. Bur. Stand., vol. 67D, no. 2, p. 139; March-April 1963.Source Text
Keyword Text
Atmospheric refraction errors in height finding radars are studied by means of
detailed refraction calculations for a wide range of meteorological conditions.
For targets up to 70,000 feet above ground and 150 miles ground distance
from the radar site, the mean height error was found to be as much as 5,000
feet with a standard deviation of 1,200 feet.  A correction for the surface value
of the refractive index at the radar site would eliminate the mean height error
and reduce the maximum standard deviation to less than 900 feet.  An
additional correction for the initial gradient of the refractive index and the value
of the refractive index at one kilometer above the surface would reduce the
maximum standard deviation to less than 400 feet.  Methods of correcting
height errors based on available meteorological data are presented and shown
to be operationally practical.  (Author's abstract, formal literature, English






Performance Characteristics of a Spaced Loop Antenna, Formed by Two
Arbitrarily Oriented Parallel Loops
Title Text
Travers, D. N.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Contract No.
NObsr-89167, Task Summary Report Number XIII; 1 April 1963.
Source Text
Keyword Text
The spaced loop antenna is of interest in HF-D/F because of improved
performance relative to the simple loop when reradiating objects are nearby.
It is therefore of interest to study other characteristics of the spaced loop,
such as sensitivity.  This report makes available in a single reference a
complete listing of the important performance characteristics of the spaced
loop antenna.  The exact field equations of a general spaced loop are derived
and used as a basis for the coaxial and coplanar spaced loops as special
cases.  Any two loop spaced loop operating in the quadrupole mode may be
treated as a special case.  Field patterns are derived for near and far fields, for
azimuth and elevation planes, and for both vertical and horizontal polarization,
for any spaced loop.  These results are plotted to show that certain spaced
loops have pattern variations as a function of distance to the source.  The field
equations are then used to compute the radiation resistance, the effective
height, effective area, gain, signal-to-noise ratio, noise figure, minimum
observable field strength and impedance.  Other characteristics including
reradiation error reduction, pattern variations with source distance,
construction difficulties and pattern distortion sources are reviewed.  Although
the report begins with very general concepts concerning a spaced loop, all
important formulas are explained with numerical examples so that practical
conclusions may be drawn.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






The Small Bare Loop Antenna Immersed in a Dissipative MediumTitle Text
Chen, C. L., and King, R. W. P.Author Text
Trans. IEEE, vol. AP-II, no. 3; May 1963.Source Text
Keyword Text
The input admittance of a small thin-wire circular loop antenna, driven by a
slice generator, immersed in a dissipative medium, is considered.  It is found
that the solution given by Storer for the loop antenna in a lossless medium
can be carried over readily by replacing ζ0 by ζ, and k0 by k.  The numerical
values of the normalized input conductance and input susceptance of a small
loop antenna, namely βb < 0.3, Ω= 10, are calculated.  It is to be noted that
the input susceptance is practically independent of k while the input
conductance changes as much as seventeen times in this special case.







Standard Radio Navigation Aids Serving the World of AviationTitle Text
Colin, R. I.Author Text
Alta Frequenza, vol. 32, no. 5, pp. 338-350 (66E-78E); May 1963.Source Text
Keyword Text
Air-Navigation aids, based on the use of radio-electronics systems, are
illustrated, summarizing their principles of operation and the extension of their
use in the present air transport services.  Systems for short distance
navigation are first treated, particularly:  the Automatic Direction Finder; the
le/mf Four-Course Radii Range; the VHF Omnidirectional Range; the VHF
Marker Beacons; the UHF Distance Measuring Equipment; and the Military
Tactical System (TACAN).  Systems for the approach and landing zone are
then considered.  These include the Instrument Landing System and the
Ground Controlled Approach.  Finally, navigation systems for long distance
are illustrated:  Decca, Loran (A and C); Omega and Consol Systems.
(Science or engineering abstract, trade journal, Italian language/abstract,






Direction Finding Techniques for HF Wire-Grid Lens AntennaTitle Text
Greene, J. C., and Sharpe, E. D.Author Text
TRG, Inc., Palo Alto, California, Technical Report No. 3, Contract AF
30(602)2742, ASTIA No. AD-411 836; May 1963.
Source Text
Keyword Text
This report presents a preliminary study of the direction finding properties of
the HF wiregrid lens antenna.  Theoretical sum and difference patterns for this
antenna are given which are used in the evaluation of various electronic
direction finding systems with respect to the accuracy obtainable and the
circuit complexities required.  The direction finding systems investigated are
the monopulse, amplitude-comparison, and phase-comparison systems.
(Author's abstract, technical report including miscellaneous government







Direction finding properties of hf wire grid lens antenna - Monopulse,
amplitude comparison, and  phase comparison direction finding
systems.
Title Text
Greene, J. C., Sharpe, E. D.Author Text
Technical Report from:  Technical Research Group, Inc., Menlo Park, Calif.,
Documentary Report No. 3,  Griffiss AFB, N.Y., Electronic Warfare Lab., May
1963, 40 pages,  2 Refs/Contract, AF 30/602/-2742, Report  RADC-TDR-63-
51, 1963.
Source Text
antenna, lens antenna, amplitude, circuit, comparison,
difference, direction, electronics, finding,  grid,








Orientation of Fishes.  <NOTE> Final Rept. for 1 Sep 57-30 Aug  63Title Text
Hasler, Arthur D.Author Text
Technical Report from:  Wisconsin Univ Madison,  2 pages; May, 1963.Source Text
fishes, direction finding, sensory perception, echo
ranging,  underwater sound, underwater sound equipment,
sound  transmission, environmental tests, diurnal
variations,  behavior, sun, illumination, adaptation
(physiology), homing  devices, lakes, Wisconsin, perca
flavescens, lepomis cyanellus, aequidens
portalegrensis,  roccus chrysops, carassius auratus,
cyprinius carpio,  ictalurus melas melas, lepisosteus
osseus
Keyword Text
The over-all objective was the exploration of the cues used by  fishes in
accomplishing local or long distance movements and  was an outgrowth of an
earlier study in which it was shown  that fishes could make their way through
a stream system in  response to a `home' odor. Further studies were needed
to  provide information on orientation in `open' water where odors  must
necessarily play a lesser role. The elucidation of  orienting mechanisms
requires both (a) laboratory study of  sensory capabilities through
electrophysiological and  conditioning (training) techniques, and (b) field study
of  natural and induced movements as related to the environmental  conditions
under which these movements occur.  Together, such  studies pave the way
for   `experiments in the field' in  which the guiding cues are experimentally






Near-Field Investigation of Uniformly Periodic Monopole ArraysTitle Text
Hudock, EdwardAuthor Text
Technical Report No. 1, University of Illinois, Radiolocation Research Lab.,
Urbana, Ill., RRL No. 228, Contract No. NOBSR 85243, May 1963.
Source Text
Keyword Text
The amplitude and phase characteristics of waves traveling along various
uniformly periodic arrays of monopoles have been investigated.  It is found
that these structures usually exhibit regions of frequency where the
propagation constant is complex.  Over these regions the structure may
function as an effective radiator, the directional characteristics of which
depend upon the relative phase and amplitude distribution of the wave(s) on
the array.  Of prime importance in the determination of the structure's
directional properties is the sign of the phase constant over the first cell or
two.  This study led to extensive use of the Brillouin, or k-β, diagram and its
utility in the analysis and summation of the measured near-field data is
shown.  The measured far-field patterns illustrate the correlation between the
actual and expected directional properties of the respective structures.  The
results of this study provide additional  insight to the fundamental principles
which underlie frequency independent antennas, and, thus, have application
to successful designs of log-periodic monopole arrays.  These results
demonstrate that under appropriate conditions of phasing, backfire radiation
may be established, and, further, that the rate of attenuation or decay of the
near field depends upon the geometry of the structure. (Author's abstract,






The Complete Electromagnetic Field of a Half-Wave Dipole in a
Dissipative Medium
Title Text
King, R. W. P., and Iizuka, K.Author Text
Trans. IEEE, vol. AP-11, no. 3; May 1963.Source Text
Keyword Text
The electromagnetic field of a dipole antenna immersed in a homogeneous
isotropic dissipative medium is studied theoretically and experimentally.
Expressions are obtained for the electric and magnetic fields both near and
far in terms of currents and admittances that are more accurate than in
conventional formulations.  The elliptically polarized field near a half-wave
dipole is evaluated theoretically and compared with experimental
measurements over a wide range of values of attenuation.  (Author's abstract,






A Description of the Doppler Tracking System TranetTitle Text
Newton, R. R.Author Text
Johns Hopkins University, Applied Physics Lab., Silver Spring, Maryland,
Report No.  TG-571; DDC No. AD-631 802, May 1963.
Source Text
Keyword Text
The Doppler tracking system (Tranet) has the capability of worldwide
dissemination of a standard frequency, with proper assistance from a
satellite,  with an accuracy that exceeds two parts in ten to the 10th power
with present equipment.  It can also disseminate standard time signals with a
resolution of at least 50 micro sec. for a single pass.  The system is also
capable of measuring the Doppler frequency received from a satellite with an
accuracy of two parts in ten to the 10th power.  This accuracy allows a
resolution in satellite position of 30 meters at the center time of a pass.  It is
technically feasible to increase the frequency accuracy to a level approaching
or exceeding one part in ten to the 11th power, with a corresponding position
resolution approaching one meter.  Dissemination of standard  frequency can
also be made to approach one part in ten to the 11th power.  The accuracy of
orbit determination is not currently limited by measurement accuracy, but by
the accuracy of gravity and geodesy.  At present,  the RMS orbital accuracy
is estimated at 300 meters worldwide, and 200 meters over North America.
Ten satellites look like a reasonable estimate of the number that can be
handled reliably, in full time operations at maximum accuracy.  (Author's
abstract, technical report, English language, document not available, Doppler
systems, satellite tracking systems, tracking, Naval research, artificial
satellites, clocks, time-interval counters, time signals, data transmission







Position-Location Network StudyTitle Text
Priedigkeit, J. H., and Elpel, E. A.Author Text
Stanford Research Institute, Menlo Park, California, Quarterly Progress
Report No. 10, Project No. 3E44-02-84966, SRI Project No. 3335, Contract
No. DA 36-039-sc-84966, ASTIA No. AD-347 301; May 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Research on Electromagnetic Noise at Extremely Low FrequenciesTitle Text
Robinson, N., and Galil, U.Author Text
Israel Institute of Technology, Summary Report No. 1, Contract AF
61(052)555, ASTIA No. AD-439 640; May 1963.
Source Text
Keyword Text
Data of electromagnetic noise at 5 Kcps have been continuously recorded
since August 1962.  From these data an analysis of research on
electromagnetic noise at extremely low frequencies has been made and
results have been published in various journals.  (Author's abstract, technical
report including miscellaneous government published material, language






Analysis of Radar Systems for the Observation of Incoherent Radio-Wave
Scattering in the Ionosphere
Title Text
Shearman, E. D. R., Bain, W. C. and Weekes, K.Author Text
Proc. I.E.E., vol. 110, no. 5, pp. 887-95, May 1963.Source Text
Keyword Text
The demonstration by Bowles of the radar detection of incoherent radio-wave
scattering from free electrons in the ionosphere has shown the possibility of
measuring from the earth's surface the electron density the upper side of the
F-layer.  The distribution in volume and the relative motion of the scatterers
gives rise to a range-distributed and Doppler-spread echo on a radar.  The
choice of the best radar system for the detection of such targets is complex.
The paper analyses the response of FM and pulse radars to volume-
distributed targets, both with stationary and with relatively moving scatterers.
The equipment parameters necessary to ensure the best signal/noise ratio
are found for the two radar systems, and their merits are compared.  The
relative performance for a given range-resolution and post-detector integration
is shown to depend on the ratio of maximum peak to maximum mean power
for the radar transmitter.  As an example, the relative performance of
particular 90 Mc/s FM and 400 Mc/s pulse systems are compared.  The
signal/noise performance is similar, but the pulse system is shown to have
advantages which render it more attractive.  (Abstract source unknown, formal






On the Direction Finding and Field Intensity Measurements on San
Francisco HF Circuits
Title Text
Sinno, K., and Kidokoro, T.Author Text
Rev. Radio Res. Lab., vol. 9, (42), pp. 115-123; May 1963.Source Text
Keyword Text
The results of direction-finding and field intensity measurements of hf waves
from San Francisco (20.8173 Mc, 13.7773 Mc, 10.3873 Mc and 7.7123 Mc)
received at Hiraiso, 70 miles north-east of Tokyo, from June 1960 to March
1961, are investigated with respect to diurnal variations, time of magnetic
disturbances and SID phenomena.  The visual direction-finder devised by Miya
was used in the measurement with some adaptation for continued recording.
It is found that the direction of received wave almost always deviates to the
south from the true bearing even in normal condition of propagation, and this
deviation increases in disturbed propagation condition, especially in the period
of SID.  These observational facts lead to the conception that San Francisco
circuits, which are considered of a rather simple propagation mode, consist in
many multiple waves excited by sea surface scattering.  Discussion is
presented on the propagation mechanism of this circuit including the
scattered waves.  (Science or engineering abstract, formal literature,






The Electron Density Distribution in the F2 Layer of the Ionosphere in
Winter
Title Text
Thomas, J. O.Author Text
J. Geophys. Res., vol. 68, no. 9. pp. 2707-18, 1 May 1963.Source Text
Keyword Text
This paper describes the winter daytime enhancement of ionization observed
under certain circumstances in the F region of the ionosphere.  The existence
and magnitude of this region of enhanced ionization (referred to as the winter
"spur") depends strongly on latitude and on the solar cycle epoch.  We
discuss its relationship with the well-known "winter anomaly," and we
speculate about how it might be produced.  The evidence seems to pint to a
downward flux of electrons from above the peak of the F2 layer as the most
likely cause of the winter spur.  (Abstract source unknown, formal literature,






Conductivity Measurements of the Earth at ELFTitle Text
Williams, R. H. and Benning, C. J.Author Text
Trans. IEEE, vol. AP-11, no. 3, pp. 364-365, May 1963.Source Text
Keyword Text
This paper describes a simple method for determining the effective
conductivity of a relatively flat conducting earth at ELF.  The method is based
on the quasi-static approximations to the Hertz vector potential for both the
vertical and horizontal magnetic dipole.  From these approximations,
expressions for the magnetic field are obtained.  By taking the ratio of the
vertical component to the horizontal component, a simple relation is obtained
for conductivity which is independent of the magnetic dipole moment.  The
relation is also independent of the source and receiver height provided they
are located near the boundary.  (Abstract source unknown, formal literature,






Reception of Skywave Signals Near a CoastlineTitle Text
Andersen, J. B.Author Text
J. Res. Nat. Bur. Stand., vol. 67D, no. 3, p. 325; May-June 1963.Source Text
Keyword Text
An experimental investigation has been made on the influence of ground
inhomogeneities on the reception of skywave signals, especially the influence
of the conductivity contrast near a coastline.  This gives rise to a rapid
decrease in field strength near the coastline as is well known from
groundwave mixed path theory.  Comparison with theory is given.  Influence of
diffuse reflection from the ionosphere is also considered.  (Author's abstract,







Tropical Propagation ResearchTitle Text
AnonymousAuthor Text
Atlantic Research Corporation, Jansky and Bailey Division, Washington,
D.C., Semiannual Report no. 2, DDC No. AD-609 285, June 1963.
Source Text
Keyword Text
During the period of this report considerable effort was devoted to the
preparation of the equipment to be used in the conduct of the field
measurements, the detailed planning necessary to initiate site construction,
and the preparation of a mathematical model for calculating rough terrain path
loss in the absence of foliage for each of the possible propagation modes.
This report presents a summary of the work  completed to date.   The
problem of classifying the tropical environment is reviewed, and an initial
classification containing five divisions is presented.  Undoubtedly, when the
six study areas established for this phase of the program are completed, the
original classification system will be modified.  The results of a study intended
to determine accurate propagation prediction methods for the several possible
propagation modes are presented with a discussion of the prediction
methods.  The conclusions reached are applicable to a major portion of the
frequency range of interest.  (Author's abstract, technical report, English
language, document not available, propagation study, radio waves, tropical
regions, propagation, terrain, mathematical models, Thailand, jungle,
transmissions attenuation, test equipment antennas, measuring devices,






Study Program Related to Shipboard Antenna System EnvironmentTitle Text
AnonymousAuthor Text
Ohio State University Research Foundation, Antenna Laboratory, Interim
Report, Contract N123(953)-31663A, ASTIA No. AD-422 346; 1 June 1963.
Source Text
Keyword Text
This report summarizes work completed thus far on the problems of shipboard
communication systems, particularly that of rf interference.  Three areas are
described:  (1) the study of phased arrays, low-coupled antennas, and
optimum gain arrays, (2) servo-controlled nulling for interchannel interference
reduction, (3) field methods for decoupled antennas.  (Author's abstract,
technical report including miscellaneous government published material,






Direction of Arrival Unit,Title Text
AnonymousAuthor Text
Direction of Arrival Unit, Instruction Manual, Magnavox Research Labs.,
Torrance, Calif., Publication No. R-620, 20 June 1963.
Source Text
Keyword Text
The Direction of Arrival (DOA) Unit, shown in figure 1-1, is a component of the
SCORDES system and is employed to determine the direction of arrival of
sferic impulses.  The DOA unit gates three sferic impulses to external
associated equipment for subsequent analysis.  Since it has three identical
channels, it permits simultaneous analysis of sferic impulses from three
different directions.  The direction resolution is approximately six degrees,
and the system is capable of intercepting sferics from any combination of ten
such 6-degree segments, i.e., ten 6-degree segments divided as desired
among the three channels.  Thus the minimum angle monitored is 6 degrees
and the maximum is 60 degrees.  (Abstract source unknown, book, English






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Illinois, Report no.
15, Seventh Quarterly Report on Contract SC 84525 for the Period 1 January
1963-31 March 1963, RRL Pub. No. 239, June 1963.
Source Text
Keyword Text
The purpose of the contract is to conduct studies and investigations which will
lead to the design of a radio direction finding system for the MF-HF-VHF
range in accordance with Signal Corps Technical Requirements Nr. SCL-5620
dated 11 March 1959.  Studies and investigations are being performed under
the four tasks entitled: (1) Propagation Research, (2) RDF System
Engineering, (3) Data Handling and Presentation, and (4) Data Analysis,
Interpretation, Evaluation.  The work during the quarter has been directed
toward a consideration of the gains noted in the previous reports.  The
SADIST system has been re-worked to check and balance the antennas,
realign the analog computer, and make several necessary repairs and
modifications.  This work should reduce the system errors noted in the last
report and permit a continuation of the system evaluation.  (Authors' abstract,







Very-Low-Frequency Antenna ArrayTitle Text
Ball, C. O., Clapp, R. E., Desize, L. K., Edwards, J. H., and Espenlaub,
W. C.
Author Text
Airborne Instruments Lab, Inc., Deer Park, N.Y., Final Report, Project No.
8862, Contract No. AF 30(602)2857, ASTIA No. AD-344 059; June 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Observations at 610 Mc of the Radiation from JupiterTitle Text
Barber, D. and Moule, G. L.Author Text
Nature, vol. 198, pp. 947+, 8 June 1963.Source Text
Keyword Text
Interferometer measurements of the Jovian flux density during April 1962
resulted in the following value S = 2.6±.3 x 10-26 w/m2 cps normalized to 4.04
AU S = 4.8±.5 x 10-26 w/m2 cps (compare Berge) with brightness temperature
Tb = 16 x 1030K.  These measurements were obtained parallel to the direction
of the linearly polarized Jovian activity.  The possibility of fluctuating source
strength is not excluded by these measurements, though not confirmed.
(Abstract written for the purpose of this publication by Southwest Research,






Spinning-goniometer direction-finding system, analysis using Fourier
integrals
Title Text
Barton, B. F., Lindahl, C. E.Author Text
Technical Report from: University of Michigan, Cooley Electronics Laboratory,
Ann Arbor, Mich./. IEEE Transactions on Aerospace and Navigational
Electronics, Vol. ANE-10,  June 1963, pages 124-127.  Army-supported
research., 1963.
Source Text
Fourier analysis, goniometer, analysis, detector,
direction, filter, finder, Fourier series, linear,







Space Diversity Reception in Tropospheric Scatter Field MeasurementsTitle Text
Biggi, V.Author Text
Compagnie Generale de Telegraphie sans fil, Paris, France, Contract No. AF
61(052)442, ASTIA No. AD-419 971; 15 June 1963.
Source Text
Keyword Text
Field measurements were made over a period of one year (March 1962 to
March 1963) on a swept frequency tropospheric scatter link operated at S
band.  The frequency transmitted is swept over a range of 200 Mc/s at a rate
of 10 c/s.  The receiver covers the same band in synchronization with the
transmitter.  Reception is effected in space diversity by means of two
antennas whose spacing is variable.  Successive sweeps are received
alternately on the two antennas.  The results will be used in the analysis of
the effect of space diversity on transmission over a wide frequency band and
its dependence on meteorological conditions.  (Author's abstract, technical
report including miscellaneous government published material, language






Sector Type Shipboard High Frequency Direction Finder Antenna
System
Title Text
Cummings, W. C.Author Text
Scanwell Labs., Inc., Springfield, VA, Contract No. NObsr-81218, ASTIA No.
AD-342 580; 30 June 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Interpretation of Some Sweep-Frequency Back-Scatter EchoesTitle Text
Dueno, B.Author Text
J. Geophys. Res., vol. 68, no. 12, ASTIA No. AD-417 143; 15 June 1963.Source Text
Keyword Text
We obtain a relation for the condition of minimum time delay focusing for a
spherical earth geometry assuming an ionosphere with a parabolic distribution
of ion density.  Theoretical curves for the case of sweep-frequency back-
scatter (time delay versus frequency) are obtained that agree well with
experimental values.  Deductions from theory are made that explain
characteristics of backscatter records.  A frequency-independent constant
time delay (22 msec) backscatter echo frequently observed in the south
direction is explained with the help of an expression for the time delay used in
deriving the minimum time delay condition.  (Author's abstract, formal







Image Frequency Rejection in a Radio Direction FinderTitle Text
Fife, D. W.Author Text
IEEE Trans., vol. ANE-10, no. 2, pp. 128-132; June 1963.Source Text
Keyword Text
An analysis is given of the bearing error in a radio direction finder due to
simultaneous reception of two signals, referred to as target and spurious
signals.  The carrier frequency of the spurious signal is assumed to be the
image of the target-signal frequency around the local-oscillator frequency, so
that both signals are passed by the IF amplifier of the direction-finder receiver.
 The analysis applied to any D/F receiver having a carrier-suppressed double-
sideband input, such as is obtained using a mechanical or electronic
goniometer.  The results can serve as a basis for specifying the image
rejection requirements on the rf amplifier of the receiver.  In particular, it is
shown that in order to have less than one degree of error, the spurious signal
must be attenuated to at least 35 dB below the target signal amplitude at the
rf output of the receiver.  (Science or engineering abstract, formal literature,






Direction finder using a mechanical goniometer to produce a carrier-
suppressed double-sideband  input to the receiver
Title Text
Fife, D. W.Author Text
IEEE Transactions on Aerospace and Navigational Electronics, Vol. ANE-10,
pages 128-132, June 1963.   Army-supported research, 1963.  Image
Frequency Rejection in a Radio Direction Finder. University of Michigan,
Cooley Electronics Laboratory, Ann Arbor, Michigan.
Source Text
goniometer, carrier, direction, double, error, finder,








Ray Tracing Development for Propagation StudiesTitle Text
Finney, James W.Author Text
U.S. Dept. of Commerce, National Bureau of Standards, NBS Report No.
7697, 4 June 1963.
Source Text
Keyword Text
The problem of mathematically tracing the path of the energy associated with
radio waves in an anisotropic medium requires the integration of an
expression which becomes very complicated if all the factor of a real situation
are considered.  In the past, the enormous amount of calculations required for
a numerical integration prohibited this approach and any work done in this
direction relied on simplifying approximations and determination of only one or
two of the path variables.  However, with the advent of high-speed electronic
computers, the numerical approach became feasible and many workers are
exploiting this method of determining ray paths.  Ray tracing programs can
vary widely depending upon the use for which they are designed.  The
programs described in this report were written with the view to studying
propagation at HF and VHF through ionospheres which are defined by true
height reduction of vertical-incidence data.  However, an effort was made to
keep the program as general as possible.  (Abstract source unknown,






Ionospheric Influence of the Position Determination of Space RocketsTitle Text
Gdalevich, C. L., Gringauz, K. I., Rudakov, V. A., and Rytov, S. M.Author Text
Radiotekhnika i Elek tronika, vol. 8, no. 6, pp. 942-949; June 1963.Source Text
Keyword Text
Obtains expressions for the ionospheric errors in radio measurement of rocket
range, angle and speed, and discusses the possibility of calculating the
errors by approximating to the true height distribution of the electron
concentration.  (Science or engineering abstract, formal literature, Russian






A Vertical Direction Finding ProcedureTitle Text
Gerbes, W.Author Text
Emmanual College, Boston, Mass., Contract No. AF 19(604)8505, ASTIA No.
AD-420 432; June 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A vertical direction finding procedure.  Vertical direction finding by field
strength comparison of  two fixed emitters of different radiation patterns.
Title Text
Gerbes, W.Author Text
Technical Report from: Emmanuel Coll., Boston, Mass.  Research Language
Center, Bedford, Mass., AFCRL, June 1963 54 p. Transl. into English of a
Report of Flugfunk Forschungs, Institut/Oberpfaffenhofen, W. Germany/,
Report E-T-G-63-14, AD-420432, 1963.
Source Text
emitter, field strength, radar direction finder,
radiation, direction, field, finder, horizontal,







Impedances of Long Antennas in Air and in Dissipative MediaTitle Text
Gooch, D. W., Harrison, C. W., King, R. W. P., and Wu, T. T.Author Text
J. Res. Nat. Bur. Stand., vol. 67D, no. 3, p. 355; May-June 1963.Source Text
Keyword Text
Graphs are provided for the normalized impedance of center-driven cylindrical
dipole antennas when immersed in air or in a dissipative medium.  The
electric half-length ranges from 1 to 100 for dipoles in air and from 1 to 19.7
for dipoles in a dissipative medium.  Three ratios of radius of the antenna to
wavelength have been used.  The properties of the medium are expressed in
terms of the ratio α/β in the range from zero to one where β and α are,
respectively, the real and imaginary parts of the complex propagation
constant k.  (Author's abstract, formal literature, English language/USA






Analysis and Synthesis of Nonuniform Transmission Lines or Stratified
Layers
Title Text
Latmiral, G., Franceschetti, G., and Vinciguerra, R.Author Text
J. Res. Nat. Bur. Stand., vol. 67D, no. 3; May-June 1963.Source Text
Keyword Text
Nonuniform lossless or lossy transmission lines or layers used as broadband
matching or absorbing devices are studied.  When the refraction index, n(χ),
and the characteristic impedance Z0(χ), are given, the reflection spectrum,
ρ0(η) = ρ0(4π/λ), for χ = 0 can always be computed by solving numerically a
Riccati differential equation (RDE).  (Analysis)  Conversely, not only for n =
const (Bolinder, 1950, 1956) but also for n(χ) real and µ = µ0, a tapered
transformer can be synthesized starting from a given ρ0(η) spectrum by using
Fourier transform techniques.  (Synthesis)  For broadband absorbers, the
synthesization procedure can be approximately applied, under certain
conditions, to only the part of the spectrum which represents the reflection of
the matched (lossy) line.  (Author's abstract, formal literature, English






Analysis of a Detection Technique for a Spinning-Goniometer Direction-
Finding System
Title Text
Lindahl, C. E., and Barton, B. F.Author Text
IEEE Trans., vol. ANE-10, no. 2, pp. 124-127; June 1963.Source Text
Keyword Text
Fourier analysis is used to show that the frequency spectrum of the output
voltage of the linear detector of a spinning-goniometer direction-finding receiver
varies as a function of time for a cw received signal.  A filter for the second
detector is considered having a bandwidth which varies with time in a similar
way, thus effecting a "match" between the signal and the filter.  A simple s/n
ratio analysis shows that an improvement in s/n ratio is possible, compared
to performance of a time-invariant system.  The improvement is described by
the equation I = 10 log10 T/T1, where T is the observation time and T1 is the
basic period of the envelope of the input signal to the second detector
produced by goniometer modulation.  (Science or engineering abstract, formal






The Beverage Direction FinderTitle Text
Martin, P. E., Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Final Development
Report, Contract Nr NObsr-85364; 14 June 1963.
Source Text
Keyword Text
The work that has been accomplished during the ninth and last interim of
contract NObsr-85364 has, of course, been extensions of some of the work
already discussed in the previous eight interim reports but the major efforts
were directed toward these new tasks above.  Consequently, the research
tasks performed over the life of the contract will be summarized as briefly as
the details will allow, but emphasis will be on the results of work not
heretofore reported.  For those interested in a complete detailed discussion of
all phases of the research program, reference should be made to interim
reports five, six and seven.  The preliminary work completed during the first
nine months of the program is covered in detail in the fifth interim report dated
7 February 1962.  During the nine-month period two arrays of Beverage
antennas were constructed.  One array covered 360º of azimuth with 36
antennas, each 112 meters long and uniformly spaced 10º apart.  The second
array covered 72º of azimuth with 42 antennas, each 300 meters long and
uniformly spaced 2º apart.  Tests to determine the accuracy of the indicated
bearing were conducted on each array utilizing mechanical commutator
switches synchronized to the display drive of a modified DAQ D/F system.
The computed standard deviation for both arrays (3º to 4º for the 112 meter
array; 1º for the sector array) were sufficiently good to show the feasibility of
the use of the Beverage antenna in high frequency direction finding.  At the
conclusion of these tests, the 300 meter sector array was dismantled to
permit construction of a full circular array of antennas.  (Author's abstract,
technical report including miscellaneous government published material,






The Beverage Direction Finder.  <NOTE> Final development Rept. 4 Apr
61-31 May  63
Title Text
Martin, Paul E., Sherrill, W. M., Travers, Douglas N.Author Text
Technical Report from: Southwest Research Inst San Antonio Tex., 29 pages;
June, 1963.
Source Text
direction finding, antennas, antenna arrays,
commutators, An/frd-10, beverage antennas, direction
finding antennas, NTISDODXD
Keyword Text
The report concerns techniques to produce a high frequency land based







Shipboard Tests of the AN/SRD-7 Three-Loop Antenna at Three Heights
on the USS Hazelwood
Title Text
Moore, J. D., Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Task Summary
Report Number XV, Contract No. NObsr-89167; 1 June 1963.
Source Text
Keyword Text
A shipboard test of the AN/SRD-7 three-loop antenna on the USS Hazelwood
(DD-531) is described in detail.  The antenna was tested in a nonoptimum site
at three heights to determine spaced loop performance.  These results are
compared to those of the optimum site shipboard test of the same antenna on
the USS Richard E. Kraus in August of 1960.  Secondary objectives of the
test included simple loop sense performance below 2 mc, and comparison of
spaced loop and simple loop performance at the same frequencies.  The test
results indicate that for the highest location the spaced loop performance on
the USS Hazelwood was degraded by approximately 10 percent on the
average when compared with previous results obtained on the USS Kraus
where the distance to the foremast was approximately 40 percent greater.
However, there was rapid deterioration of the spaced loop calibration curve at
most frequencies as the antenna height was decreased from the maximum of
25 feet.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






Position-Location Network StudyTitle Text
Priedigkeit, J. H., and Elpel, E. A.Author Text
Stanford Research institute, Quarterly Progress Report No. 11, Project 3335,
Contract No. DA 36-039-sc-84966, ASTIA No. AD-347 739; 30 June 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Large-Scale Irregularities in the IonosphereTitle Text
Titheridge, J. E.Author Text
J. Geophys. Res., vol. 68, no. 11, p. 3399; 1 June 1963.Source Text
Keyword Text
The amplitude of the 20 Mc/s signal from the satellite Explorer 7 was
recorded at Auckland from November 1960 to August 1961.  Variations in the
fading period are used to study the irregularities that occur in the electron
density of the ionosphere.  Relations are given for calculating the size and
density of these irregularities directly from plots of the fading period of the
received signal.  Results for 770 irregularities, observed at all times of day,
with sizes from 50 to 500 km, are presented.  The number with sizes between
S and S + ∆S was approximately proportional to ∆S/S.  The electron content
of the irregularities, measured vertically, was generally between 0.03 and 4
per cent of the total electron content of the ionosphere, with a medium value
of 0.25 per cent.  The density at the center of the irregularities differed from
the density of the background ionization by about 1 per cent for the direction
of the magnetic field, but occurred in the form of horizontal slabs with a
vertical thickness equal to about one-fifth of the horizontal dimension.  The
fact that most irregularities larger than 50 km occurred in series of three or
more similar ones suggests that they are caused by a wave of disturbance
propagated through the ionosphere with a wavelength of about 100 km.
(Author's abstract, formal literature, English language/USA abstract,






Control Techniques for Receivers in High RF FieldsTitle Text
Waitkeneus, J., Tuttle, L., Johnson, L., Papendick, C., and Sugarman,
R.
Author Text
American Electronic Laboratories, Colmar, Pennsylvania, RADC-TDR-63-354,
Contract AF 30(602)2662, ASTIA No. AD-418 230; 29 June 1963.
Source Text
Keyword Text
A number of experimental component and circuit techniques which are
applicable in reducing effects of high level interference on receivers have been
developed and evaluated.  Areas of research included band rejection filters,
helical resonators, a novel infinite skirt receiving technique, circuit control
techniques and antennas techniques.  The helical resonator and the circuit
control techniques, which included the pass band tuner, the variable
bandwidth IF amplifier and a self-synchronous blanker were designed to be
compatible with the R361A communications receiver which operates over the
frequency range of 225-400 Mc.  The hollow, dielectric rod antenna was
developed and investigated as a new approach for control of beam widths and
angular location of pattern nulls.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Some Electrical Characteristics of the Earth's CrustTitle Text
Watt, A. D., Mathews, F. S., and Maxwell, E. L.Author Text
Proc. I.E.E.E. vol. 51, no. 6, pp. 897-910, June 1963,Source Text
Keyword Text
The electrical characteristics of the earth's crust and of the materials forming
it are of great interest to those dealing with waves propagated over the earth's
surface, particularly at frequencies below 106 cps.  In addition, recent
advances in geophysical prospecting have been made by employing
electromagnetic techniques.  Both of these facts indicated the importance of
knowing the effects of earth's crust materials upon electromagnetic waves.
An over-all picture of the earth and its environment is first presented including
the types of materials involved.  Techniques for measuring electrical
properties of materials with emphasis on in situ methods are next given.  The
conductivity of numerous types of earth materials is considered and results
presented in tabular form for ready reference.  Finally, the likely variation in
conductivity with depth below the surface is considered.  (Authors' abstract,







APX25/SIF Noise on ARN6 Radio Compass:  Technical InvestigationTitle Text
AnonymousAuthor Text
RCAF-CEPE No. 1693, TDCK 36618, July 1963.Source Text
Keyword Text
An electromagnetic interference problem exists on aircraft fitted with the
AN/ARN6 radio compass and the AN/APX25 IFF/SIF equipments when both
are operated simultaneously.  The APX25 transmissions interfere with the
radio compass causing erratic or false bearings and an objectionable audio
noise output.  Checks with the APX25 and ARN6 equipments operating on a
test bench have indicated that the interfering signal is received by the ARN6
at frequencies 340 kcs, 700 kcs, 1,400 kcs and 1,700 kcs, and has a
bandwidth of approximately 50 kcs.  The interfering  signal apparently
originates in the KY95/APX25 coder unit and seems to be more intense on
Mode 1 operation than on Modes 2 or 3.  CEPE was directed to carry out a
technical investigation on the ARN6 and APX25 equipments and their
installation in T33, F86 and CF100 aircraft to determine a method of
eliminating the interference problem.  (Abstract source unknown, technical






Weapon Direction Equipment MK 2 for CG(N) and CG Guided Missile
Ships.  Task 4 Studies.  Volume 1, Part 2
Title Text
AnonymousAuthor Text
Sperry Gyroscope Co., Great Neck, N.Y., Report No. HB9284 0001, vol. 1,
Pt. 2, Contract No. NOrd18801, ASTIA No. AD-347 505; July 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Research and Development Summary.  Vol. 10, No. 5, Section ITitle Text
AnonymousAuthor Text
Army Electronics Research and Development Agency, Fort Monmouth, N.J.,
ASTIA No. AD-343 067; July 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






General Engineering and Research Report of the Radiolocation Research
Laboratory Department of Electrical Engineering
Title Text
Bailey, A. D., Dyson, J.  D. Ernst, E. W., et alAuthor Text
University of Illinois, RRL Publication No. 210.Source Text
Keyword Text
The purpose of these contracts is to continue the basic or applied research in
the fields of radiolocation and radio propagation; to investigate and develop
measurement and analysis techniques pertaining to research and operational
applications of radiolocation devices; to maintain and develop adequate
facilities for conducting the program; and to conduct quick-reaction
investigations and  operational installation tests as required by the contract
sponsors.  (Abstract taken from authors' "Purpose," technical report, English






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
Illinois University, Report No. 16, Contract No. DA 36-039-sc-87264, ASTIA
No. AD-418 029; 31 July 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







HF Propagation Test of ISCANTitle Text
Brueckmann, H. and Silberstein, R.Author Text
Trans. I.E.E.E. vol. AP-11, no. 7, pp. 454-8, July 1963.Source Text
Keyword Text
An experimental 1.2-mile-long working model of a short-wave receiving
antenna with 14 fixed stacked "beams," named Inertialess Steerable
Communication Antenna (ISCAN), is described briefly.  The performance of
the antenna under varying ionospheric propagation conditions was determined
in preliminary tests which utilized HF pulses transmitted across the Atlantic.
It is concluded that an ISCAN type antenna used in conjunction with
electronic computer circuits for making a rapid choice of the beam affecting a
minimum number of simultaneously received propagation modes and,
therefore, a minimum signal-element elongation, should make it possible at
least to double the communication rates now available on most HF circuits
operated well below MUF, or to reduce the error rate significantly.  Marked
interference reduction should sometimes be possible.  (Abstract source






Interferometer Direction Finder for the HF BandTitle Text
Burtnyk, N., McLeish, C. W. and Wolfe, J.Author Text
Proc. IEEE, vol. 110, no. 7, pp. 1165-1170, July 1963.Source Text
Keyword Text
The inherent accuracy of the simple two-element interferometer of several
wavelengths, spacing can be utilized if resolution of the phase ambiguity is
obtained.  The statistical probability of this in the presence of wave
interference is estimated from observations on a narrow-aperture pair of
elements.  The design problems and system errors are discussed for a five-
element direction-finding array.  (Abstract taken from authors' synopsis,






Interferometer Direction Finder for the HF BandTitle Text
Burtnyk, N., McLeish, C. W., and Wolfe, J.Author Text
Proc. IEE, vol. 110, no. 7, pp. 1165-1170; July 1963.Source Text
Keyword Text
The inherent accuracy of the simple two-element interferometer of several
wavelengths, spacing can be utilized if resolution of the phase ambiguity is
obtained.  The statistical probability of this in the presence of wave
interference is estimated from observations on a narrow-aperture pair of
elements.  The design problems and system errors are discussed for a five-
element direction-finding array.  (Author's abstract, formal literature, English






The Application of Diffraction by Convex Surfaces to Irregular Terrain
Situations
Title Text
Dougherty, H. T. and Maloney, L. J.Author Text
U.S. Dept. of Commerce, National Bureau of Standards, Boulder Labs.,




Previous solutions by Rice and by Wait and Conda are combined and
extended to provide more readily evaluated formulas for the diffraction of radio
waves by the "rounded obstacles" encountered in irregular terrain situations.
A comparison with experimental data is also provided.  (Abstract source






Research in Connection with Propagation of Very Low Frequency (VLF)Title Text
Eitzenberger, J., Fischer, W., Harbauer, J. K., Hillmann, J., and Pfaff, K.Author Text
Vatelle Institute, Frankfurt, Main, Contract No. DA 91(591)EUC1873, ASTIA
No. AD-419 257; 31 July 1963.
Source Text
Keyword Text
VLF receiving station Frankfurt/Main - receiving site; Installation of the station;
and Maintenance.  Development, improvement and construction of equipment -
 Improved slow amplitude recording device; Receiver design; NPM equipment;
LF equipment; Antenna problems and construction; Noise suppression
systems; Electronic system for fast phase and amplitude recording; and Time
marking of recording analysis of records.  (Science or engineering abstract,
technical report including miscellaneous government published material,






The Active Adaptive Antenna Array SystemTitle Text
Gang, A. F.Author Text
Trans. IEEE, vol. AP-11, p. 105; July 1963.Source Text
Keyword Text
The active adaptive antenna array system (AAAAS) is a self-focusing antenna
array.  Phase-lock loop-type circuits are used to automatically adjust the
phases of signals received on the elemental antennas of the array so that the
received signals can all be added in phase or coherently.  The AAAAS is
active in that it automatically searches for, locks onto, and tracks a source.
Furthermore, the system (1) is adaptive to changes in antenna spacing, (2) is
adaptive to changes in signal level and noise spectral density, (3) uses the
incoming signal to automatically and electronically collimate the antenna
array beam and (4) can have its aperture amplitude distribution readily
changed.  A theoretical study and detailed description of two particular
configurations of the AAAAS is given.  The theory of operation of the system
has been experimentally verified on a simulated system in which audio
frequencies were used.  (Author's abstract, formal literature, English






Low Insertion-Loss, Capacitively Scanned Goniometer for Faraday
Rotation Measurements in the VHF Range
Title Text
Gschwendtner, A. B., and Swenson, G. W.Author Text
Rev. Sci. Instrum., vol. 34, no. 7, p. 760; July 1963.Source Text
Keyword Text
The theory and design of a low insertion-loss electrical device to simulate a
rotating dipole for Faraday rotation measurements in the frequency range 20-
60 Mc is discussed.  Experiment involving satellite emissions and lunar
reflections are described.  (Author's abstract, trade journal, English






HF Communications Experiment Description, Operation Dominic, Fish
Bowl Series
Title Text
Lomax, J. B. and Kitts, H. L.Author Text
Stanford Research Institute, Menlo Park, Calif., Interim Report no. 1, DDC No.
AD 486-507, July 1963.
Source Text
Keyword Text
This report describes the equipment and operating procedures employed in
the HF Communications Experiment conducted in Operation Dominic.  The
title assigned to this experiment by Field Command DASA is Project 6.11.
Oblique-incidence ionosphere sounders used in a synchronized network
obtained data over 29 propagation paths.  Information was obtained on 160
frequencies in the range from 4 to 64 Mc.  Ionospheric backscatter records
were obtained using transmitters in common with the oblique-incidence
sounder network.  Data were collected for amplitude and relative phase of 18-
kc signals from the Navy Balboa Station (NBA).  (Authors' abstract, technical






Exact Expressions for the Vector Potential Produced by Circular Loop
Antennas
Title Text
Martin, E. J.Author Text
Proc. IEEE, vol. 51, no. 7, p. 1042; July 1963.Source Text
Keyword Text
Analysis of a "Total Field" Loop Antenna.  (Written for this publication by
Southwest Research, formal literature, English language/USA abstract,






Proposals for Electronically Scanned Circular ArrayTitle Text
McCartnew, B. S.Author Text
Proc. IEE, vol. 110, no. 7, pp. 1220-1222; July 1963.Source Text
Keyword Text
Describes a method whereby a circular receiving array, phased to produce a
directional beam, may be electronically scanned quickly and continuously
through 360º.  (Science or engineering abstract, formal literature, English






Progress on the Design and Development of the Three-Loop Antenna for
the AN/SLR-10
Title Text
Moore, J. D. and Travers, D. N.Author Text
Interim Development Report for Contract NObsr-85410, Southwest Research
Institute, 7 July 1963.
Source Text
Keyword Text
The current status of the mechanical and electrical design of the AN/SLR-10
three-loop antenna is reviewed.  The design and assembly of the three-loop
antenna for use with the production model of the AN/SLR-10 system furnished
to Southwest Research Institute is now complete.  The AN/SLR-10 receiving
system has been modified and tested with the three-loop antenna in the
laboratory.  The system is now undergoing field tests.  (Authors' abstract,






Radio Direction-Finding from Coast StationsTitle Text
Olesen, P. K. K., and Petersen, R.Author Text
Teleteknik , vol. 14, no. 2, pp. 51-58; July 1963.Source Text
Keyword Text
This historical development of RDF in Denmark since the Second World War
is briefly reviewed.  Certain fundamental principles and problems associated
with the subject are discussed, and a general description is given of the
cathode-ray direction-finder installation at Blovand.  (Author's abstract, formal






Sudden Ionospheric Disturbances and the Propagation of Very-Low-
Frequency Radio Waves
Title Text
Pierce, E. T., and Arnold, H. R.Author Text
Stanford Research Institute, Menlo Park, California, Final Report, Project
3684, Contract No. AF 49(638)1081, ASTIA No. AD-428 169; July 1963.
Source Text
Keyword Text
The changes in VLF radio noise accompanying a solar flare and its
associated sudden ionospheric disturbance (SID) are surveyed.  The onset
time of the effects is about 10 minutes, but may be less than 2 minutes for
perhaps 5 percent of the incidents.  The alteration in propagation conditions
implies an increase in noise on frequencies exceeding 20 kc and a decrease
below 10 kc.  If a local thunderstorm develops, the time phasing is very
similar to that of an SID incident, but noise at all frequencies is enhanced.  A
detailed examination of the formative processes of the lower ionosphere is
made.  Values of the rate coefficients for attachment, detachment (photo,
collisional, and associative), electron-ion recombination, and ion-ion
recombination, are deduced for heights from 40 to 100 km.  The balance
equations for the lower ionosphere are solved for the cases of equilibrium
conditions and of the departure from equilibrium associated with the approach
of night.  Two specific examples indicate that contours of electron density,
and therefore of ionospheric conductivity, are far from parallel to the surface of
the earth.  It follows that the attenuation coefficient for VLF propagation by
day can differ according to the solar zenith angle by as much as 20% from
the mean daytime value.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






The Use of Sferics as a Signal Source in the Measurement of Very-Low-
Frequency Antenna Patterns
Title Text
Schriner, D. A., Seeley, E. W., and Perle, C. N.Author Text
Naval Ordnance Laboratory, Corona, California, NOLC 581, ASTIA No. AD-
423 493; 1 July 1963.
Source Text
Keyword Text
A practical method of measuring VLF antenna patterns by using sferics (the
electromagnetic energy from lightning storms), has been developed.  The
equipment designed for the new system is designated a passive pattern
plotter (PPP).  The circuit includes (1) a direction-of-arrival section which
measures the bearing of the sferics received by a crossed-loop antenna and
(2) a comparator section, which indicates the gain of the antenna under test
in relation to that of a short monopole antenna.  The results are presented on
oscilloscope screens, which are photographed by a 35-mm shutterless pulse
camera.  The photographic data are then reduced and plotted to form the
antenna pattern.  The information produced by the PPP results in antenna-
pattern data with an accuracy of ±1.5 deg. in azimuthal values and ±2 dB.
The PPP has also proved to be a useful tool in adjusting antenna parameters
to form superdirective arrays.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Synthesis of Multi-Element Directional Patterns Using a Two-Element
Single-Frequency Receiving Array
Title Text
Shearman, E. D. R.Author Text
Radio electronic Engr., vol. 26, no. 1, pp. 59-66; July 1963.Source Text
Keyword Text
The principle of space-frequency equivalence has been shown elsewhere to
permit synthesis of multi-element directional patterns using only two physical
elements by employing a multi-frequency carrier in the transmission medium.
Disadvantages of the system are the use of more spectrum space and the
need for a special transmission.  It is here shown that even if a single-
frequency carrier only is used, multi-element receiving patterns can be
synthesized from the outputs of two physical elements.  By the use of
frequency-multipliers at the element outputs, multi-frequency carriers are
produced synthetically at the receiver.  This makes possible the production
by electronic methods of a wide variety of directional patterns at the receiver
without the cooperation of the distant transmitter.  Penalties are paid in s/n
ratio and multi-source resolution relative to a physical multi-element array.







Occultation Theory of Jovian Radio OutburstsTitle Text
Smith, A. G., Six, N. F., et al.Author Text
Nature, vol. 199, pp. 267-8, 20 July 1963.Source Text
Keyword Text
A discussion is given of the spherical lens theory of the Jovian source
proposed by the Stroms.  A comparison is made between expected incidence
of Jovian activity based on an occulting spherical lens associated with Jupiter
vs the observed activity for 1961.  No agreement of theory and experiment is
observed.  Considerable doubt is thrown on the occultation theory arguments.
 (Abstract written for purpose of this publication by Southwest Research,






Shielded Room Transmission-Line Constant for a Coaxial Spaced-Loop
Direction Finding Antenna
Title Text
Travers, D. N.Author Text
IEEE Trans., vol. AP-11, no. 4, pp. 507-508; July 1963.Source Text
Keyword Text
The effective height and certain near-field characteristics of a loop aerial can
be determined using the transmission-line method for generating a known
magnetic field inside a shielded enclosure.  This method has already been
used previously to obtain line constants for the simple loop aerial; it is now
extended to include spaced-loop aerials.  A procedure for determining an
equivalent field suitable for testing a coaxial spaced loop for the effective
height is described.  An expression for the complete transmission line
constant for a parallel opposition coaxial spaced loop is deduced.  (Author's







Shielded Room Transmission-Line Constant for a Coaxial Spaced-Loop
Direction Finding Antenna
Title Text
Travers, D. N.Author Text




This communication shows that the equivalent field calculated for the simple
loop cannot be used to determine the effective height of a coaxial spaced
loop.  A procedure is given for determining the equivalent field suitable for
testing a coaxial spaced loop for effective height.  (Abstract written for
purpose of this publication by Southwest Research Institute, formal literature,






Shielded Room Transmission-Line Constant for a Coaxial Spaced-Loop
Direction Finding Antenna.
Title Text
Travers, D. N.Author Text
IEEE Transactions on Antennas and Propagation, Vol. A, page 11, 507, 508,
July 1963.  (AIAA Technical Library)  Author employed:  Southwest Research
Institute, Department of Electronics and Electrical Engineering, San Antonio,
Texas.
Source Text
antenna field, loop antenna, radio antenna, antenna,
field, line, loop, magnetic, magnetism,  radio,
transmission
Keyword Text
Characteristics of coaxial space loop direction finding antennas are obtained







Equipment and Techniques for Radio-Tracking Striped SkunksTitle Text
Verts, B. J.Author Text
J. Wildl. Mgmt., vol. 27, no. 3, p. 325; July 1963.Source Text
Keyword Text
The radio-tracking system described by Cochran and Lord (1963) was
modified for use with striped skunks (Mephitis mephitis).  A transmitter and
collar were designed to fit skunks.  A standardized procedure for constructing
transmitters was devised and a step-by-step outline of the procedure
described.  A diode receiver was constructed and used to test transmitters
under construction.  After calibration of the meter on the diode receiver, it was
possible to predict the range of the transmitters directly from output values
indicated by the meter.  Use of the tracking system in the field indicated that
for tracking striped skunks a mobile receiver mounted in an automobile was
superior to a portable receiver.  Positions of animals were determined by
triangulation of bearings taken from several locations.  Accuracy of positions
determined in this manner was about ±25 feet at 1/4 mile and about ±25
yards at 1/2 mile.  In some cases, different types of skunk activity could be
distinguished by means of variations in the rhythm of the received patterns of
signal intensity.  (Author's abstract, formal literature, English language/USA






Antenna Laboratory Publications, Volume II, February 1961-January 1963Title Text
AnonymousAuthor Text
Antenna Laboratory Publications, Volume II, February 1961-January 1963,
Dept. of Electrical Engineering Antenna Lab., Ohio State University Research
Foundation, Columbus, Ohio, DDC no. AD 412 990, August 1963.
Source Text
Keyword Text
This volume is the second in a series supplied as a ready reference to the
publications produced by the Antenna Laboratory.  Pages 48 through 58 of
Section A, Volume I, dated 1947 to February 1961 are superseded by Volume
II.  As contractual provisions define the number of copies printed and
subsequent distribution of reports, the Antenna Laboratory is generally unable
to supply reports to individual requestors.  However, most of the listed reports
may be obtained by following the ordering procedure outlined in Section D.
All listed publications and titles are unclassified unless otherwise indicated.






Net Controlled HF/DF Equipment, "Reconnaissance Systems LaboratoriesTitle Text
AnonymousAuthor Text
Mountain View, California, Interim Development Report, Contract NObsr-
89237, ASTIA No. AD-414 450; 15 August 1963.
Source Text
Keyword Text
Research concerns a program to design and fabricate 2 each of Type I, Type
II, and Type III service test models of the Net Controlled HF/D/F Equipment.
The equipment produced under this contract will be used with direction finder
sets AN/FRD-10A(V), AN/FLR-9, and AN/GRD-6.  The usefulness of the
direction finder sets will be extended with the addition of the net control D/F
equipment.  The primary project objective is to develop an automatically tuned
HF communications receiver.  In addition to the receiver, several other
processing and control units are included in the design requirements.
(Author's abstract, technical report including miscellaneous government







A Method of Radiolocation Employing Around the World High
Frequency Propagation
Title Text
Bredek, R. S.Author Text
Illinois University, Urbana Engineering Experiment Station, Urbana, Illinois,
Contract NOnr 183402, ASTIA No. AD-420 068; August 1963.
Source Text
Keyword Text
A method of radio-location is discussed which permits obtaining a fix from
measurements made at a single receiving station.  The great circle distance
between the transmitter and receiver is determined from the time delay
between the signal transmitted via the short path to the receiver and the
signal transmitter via the long path (around-the-world) to the receiver.  The
bearing of the signal is obtained by a Wullenweber type radio direction finder.
Results of an experiment in which signals transmitted from Stanford,
California to Champaign, Illinois, were studied showed that the great circle
distance could be determined within 25 kilometers.  The transverse distance
was determined within about 50 kilometers.  (Author's abstract, technical
report including miscellaneous government published material, English






A method of radiolocation employing around-the-world high frequency
propagation technical  report 19.  Radio location method using time
delay between direct transmission and  around-the-world propagation
path and bearing from radio direction finder
Title Text
Bredek, R. S.Author Text
Technical Report from: Illinois Univ., Urbana.  Radiolocation Research Lab.,
August 1963 48 pages, Refs, Report RRL-214, AD-420668, 1963.
Source Text
radio direction finder, radio propagation, time delay,
bearing, delay, direction, distance, finder, high








An Optimized Ultra Low Frequency Shielded-Loop AntennaTitle Text
Buie, H. B.Author Text
Army Missile Command, Redstone Arsenal, Huntsville, Alabama, Project 1B2
22901A204, ASTIA No. AD-420 470; 1 August 1963.
Source Text
Keyword Text
The design and construction are described of an optimized rectangular
shielded-loop antenna employed as the receiving antenna for reception of VLF
(20 kc) standard frequency broadcasts from the National Bureau of
Standards, Boulder, Colorado.  The receiving site is located at Redstone
Arsenal, Alabama.  This design affords an approximate 60 percent increase in
effective height with a 3-dB increase in terminal output voltage over a
conventional loop antenna.  The antenna will tune from 14 to 34 kc and can be
optimized at any frequency within this band with the proper value of gap
loading.  A current bibliography of loop antenna literature is also available.
(Author's abstract, technical report including miscellaneous government







Study of Directive VLF Antennas for Reception of Transpolar Sferics
from the Continental United States
Title Text
Clapp, R. E., Maxwell, J. C., and Colburn, C. H.Author Text
Airtechnology Corporation, Cambridge, Massachusetts, Final Report, Project
4662, Contract No. AF 19(628)1697, ASTIA No. AD-448 341; August 1963.
Source Text
Keyword Text
Directive VLF antennas were studied to determine their feasibility to receive
transpolar sferics with minimal interference from sferics of tropical origin.  A
high front-to-back-lobe ratio and very low back lobes extending over a 120-180
degrees angular sector are required.  A practicable Beverage antenna is
unsuitable because of its low front-to-back ratio.  The cardioid antenna null-
angle is too narrow.  Superdirective arrays of spaced elements (two or three)
are inadequate because of insufficiently-low side lobes and the requirement
for extremely tight equipment tolerances.  A specialized fifteen-element
endfire array using two quadrature elements at each end has been designed
and in theory proved suitable for the required application; a suitable site has
been recommended for its construction and demonstration; and, installation
methods and costs are discussed.  (Author's abstract, technical report
including miscellaneous government published material, English






Electromagnetic-Shielding Theory and MaterialsTitle Text
Dolle, W. C., and Cory, W. E.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas; 12 August 1963.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Small Electric and Magnetic Antennas with Cores of a Lossy DielectricTitle Text
Galejs, J.Author Text
J. Res. Nat. Bur. Stand., vol. 67D, no. 4, p. 445; July-August 1963.Source Text
Keyword Text
A small loop antenna which is wound on a spherical dielectric core is
compared with a cylindrical dielectric filled capacitor.  Both antennas provide
comparable radiation resistance and reactance for equal antenna volumes.
The electric field near the loop is weaker than in the vicinity of the capacitor.
This makes the efficiency of the loop less affected by the presence of a lossy
dielectric core.  For equal efficiencies and volumes of both antennas, the loss
tangent of the dielectric in the loop antenna may be higher than that of the
comparable capacitor type by a factor of at least [λ/(2πa)]2 where a is the
antenna radius.  Practical design problems are discussed and an
approximate method for estimating the losses in loop cores of arbitrary shape
is presented.  (Author's abstract, formal literature, English language/USA






Calculation of the Dipole Field Using the VLF ApproximationTitle Text
Hommel, R.Author Text
Innsbruck University, Innsbruck, Austria, Report No. TN5, Contract No. AF
61(052)490, ASTIA No. AD-423 437; 10 August 1963.
Source Text
Keyword Text
The radiation field of a horizontal magnetic dipole at a depth h under a flat part
of the earth's surface is calculated at short range by the integral method,
using the VLF approximation.  The field strength in the main direction of
radiation is evaluated numerically and compared with the values in the case of
an infinite homogeneous medium.  (Author's abstract, technical report
including miscellaneous government published material, language






Bearing Errors Dependent on Terrain and Their Prevention When
Operating the VHF Adcock Direction Finders PST 476 and 589
Title Text
Kunze, H., and Rattei, H.Author Text




In choosing VHF D/F sites, very special attention must be paid to the nature
of the ground and to the surrounding terrain.  This holds not only for the
rotating Adcock system discussed here, but also for every other technique,
even if its principles already embody means of error reduction.  In considering
this type of rotating Adcock D/F it should be remembered that it permits of
vertical as well as horizontal direction finding, an advantage not possessed by
other systems.  Its easy transportability makes it particularly suitable for
rapid changes of site.  Erection and adjustment take only a few minutes.  In
difficult D/F assignments, numerous bearings can be taken in a short time
from various sites and thus errors due to terrain effects can be mitigated.  The
error susceptibility of the installation has been illustrated by way of practical
examples.  If due account is taken of the nature of propagation of ultra short
waves and if in the light of this, suitable D/F sites are chosen, the rotating
Adcock system guarantees adequate D/F results.  The table is based on
many years' experience and should facilitate the users' selection of a D/F
site.  (Author's abstract, technical report including miscellaneous government







Terrain induced bearing errors in vhf direction finder.Title Text
Kunze, H., Rattei, H.Author Text
Technical Report from: Royal Aircraft Establishment, Farnborough, England.
  Bearing errors dependent on terrain and, their prevention when operating the
VHF Adcock direction finders, pst 476 and 589, <gelaendeabhaengige
peilfehler und ihre vermeidung beim betrieb der ukw-drehadcockpeiler PST,
476 und 589< H. Kunze and H.  Rattei London Min. of Aviation, 10 pages,
August 1963. Translation:  English from Telefunken Z., Vol. 34, No. 133,
September 1961.  AIAA Technical Library-Report RAE-TRANS-1042, 1963.
Source Text
bearing, terrain, very high frequency, Adcock, aerial,








Two Dimensional DF TechniquesTitle Text
Lipkin, D. M., and Papendick, C.Author Text
Rome Air Development Center, Project 4505, Contract No. AF 30(602)2952,
ASTIA No. AD-342 733; August 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Radiolocation Research Laboratory, Department of Electrical Engineering,
University of Illinois, Urbana, Illinois, Technical Note No. 66, RRL Publication
No. 207.
Source Text
Wullenweber, array, pattern, directivity, sampling,
error, skewing error
Keyword Text
The Wullenweber beam pattern is assumed to be given by the function
(sin(z)/z).  This function is sampled at a series of equi-spaced angular points
and the sample values quantized in digital format.  The mean of the
distribution is used to locate the maximum of the function (or the direction of
arrival of the received ray), and the case in which the angular sample points
are non-symmetrically spaced about the direction of arrival of the ray is
considered in detail.  Curves showing the errors in the arrival angle, as
estimated by the mean of the digitized  pattern, are given as a function of the
skew between the sampling pattern and the beam pattern for various numbers
of sampling points and quantization levels.   The probability distribution of the










Radiolocation Research Laboratory Report No. RRL 208, Technical Report no.
18, Contract Nonr1834(02), ONR Project No. N-371-161, and Technical
Report No. 1, Contract Nobsr-89229, Bureau of Ships.
Source Text
Keyword Text
STATEMENT OF THE PROBLEM:  One of the problems which arises when a
computer is utilized in data-analysis systems is the conversion of the
incoming data to a form which can be used as input to the computer.  When
a digital computer is used in the system, this conversion is usually made by
some sort of analog-to-digital converter which transforms the incoming
electrical signal into a new signal of a more useable form.  For instance, this
new signal can be fed directly into the computer through some type of line
coupler, or be used to punch a set of coded numbers on paper tape or cards
which can be input to the computer at a later time.  In many cases, the
analysis to be performed is statistical in nature in as much as the computed
output is the value of certain statistics which enables the experimenter to
make decisions about the phenomenon being observed.  These decisions
should always be weighed by acknowledging the errors which are inherent in
a system of this type.  In this case, the error is introduced by the hardware
used in the conversion process which transforms the data from analog to
digital form.  The reason for this error is the following:  Initially, the incoming
electrical signal is sampled in time and a new waveform is produced which
has discrete amplitudes at discrete time intervals.  The magnitude of each of
these amplitudes is then "rounded off" to some predetermined amplitude level
which is nearest to the value of the sampled amplitude.  This is referred to as
the quantization process and the predetermined amplitude levels are called
quantization levels.  The combined process, sampling in time and quantizing
the resulting amplitude is called the digitizing process and results in a set of
discrete data points.  The computer uses this latter set of points to calculate
certain statistical quantities which represent, in some sense, the original
electrical signal and therefore the physical phenomenon being studied.  The
question which arises is whether or not the computed statistics are in fact
representative of the true values of the statistics which would be obtained if it
were possible to compute them for the incoming electrical signal.  By
simulating the digitizing process on a digital computer and operating on
simple known waveforms, this  paper attempts to develop a technique which
might prove useful in investigating these problems.  (Abstract from author's
Abstract Text





Error Analysis 3-D Azimuth (Optical).  <NOTE> Scientific Rept.Title Text
Moroney, Richard M.Author Text
Technical Report from: Wolf Research and Development Corp West Concord
Mass., 2 pages; August, 1963.
Source Text
azimuth, optical tracking, direction finding, position
finding, errors, analysis, vector analysis, least
squares  method, matrix algebra, equations
Keyword Text
Contents:  Errors in least squares solution of linear equation  Application to
the long line Azimuth problem Errors in the  long line Azimuth Estimation of






Optimum Reception Pattern of the Beverage Wave Antenna at Very Low
Frequencies
Title Text
Seeley, E. W.Author Text
J. Res. Nat. Bur. Stand., vol. 67D, no. 4, p. 387; July-August 1963.Source Text
Keyword Text
The theoretical reception pattern characteristics of the wave antenna at VLF,
plus an experimental study of the parameters that determine the patterns are
presented.  Wave antennas have optimum lengths where the front-to-back
ratio is greatest.  The first optimum length (highest front-to-back ratio for the
shortest length) is considered in this paper.  The patterns of the wave antenna
at these optimum lengths depend upon only two parameters which can easily
be measured at the desired antenna location.  These two parameters are the
antenna loss and the wave velocity along the antenna.  When these two
parameters are known, the patterns of all first optimum length wave antennas
can be sketched from the curves in this paper.  (Author's abstract, formal







A Nonrotating Spaced Loop Direction Finding System.  Interim
Development Report for Direction Finder Radio, Shipboard Siting and
Design, Study and Development
Title Text
Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Contract No.
NObsr-89167, Project SF0010801, ASTIA No. AD-419 161; 30 August 1963.
Source Text
Keyword Text
A description and performance characteristics including bearing accuracy and
system sensitivity are given for the laboratory version of a nonrotating spaced
loop D/F system.  Methods contemplated for optimizing the system, including
the use of antenna multicouplers, quadrature hybrids, and voltage variable
inductors are discussed.  Some AGC, frequency tuning, and channel
matching requirements for the application of the twin channel receiver to a D/F
intercept system are briefly reviewed.  The results of a recent survey of twin
channel receivers planned for production are summarized in terms of
requirements outlined.  It is concluded that the nonrotating spaced loop D/F
system is a feasible and desirable system because of the capability for
continuous sense and fast response time provided.  Second generation twin
channel receivers presently planned should offer significant intercept
capability for the D/F system.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






The Angular Resolution of a Receiving Aperture in the Absence of NoiseTitle Text
Welsby, V. G.Author Text
J. Brit. Instn. Radio Engrs., vol. 26, pp. 115-124; August 1963.Source Text
Keyword Text
The paper is concerned with a more general approach to the problem of the
performance of particular directional receiving arrays and their associated
signal processing arrangements.  It discusses certain physical limitations to
the kind of information which can be obtained about a completely unknown far-
field distribution, even if noise is assumed to be absent.  It is shown, for
example, that the "fineness of detail" which can be discerned by means of a
given aperture is determined practically by dimensions of the aperture in the
half-wave-length at a frequency corresponding to half of the total frequency
bandwidth of the signal waveform.  Additive processing of the outputs of the
elements of a spatial array can be shown to give the best result when the field
is time-stationary but unknown.  More complicated processes, such as
multiplication and time averaging, have advantages when the field is either non-
stationary in the time domain or when prior information about its form is
available (e.g. knowledge that it is due to a limited number of "point" sources
rather than a continuous source distribution).  It is shown that, for a field at a
single frequency W c/s, a multiplicative ("correlation") process provides the
same fineness of detail of the far-field as that obtainable with an additive array
of twice the length, provided the field has a time-varying phase distribution.
Furthermore, provided the field is of this type, comparable performance can be
obtained by retaining only two receiving elements, situated at the extremities
of the aperture, and using a "multi-frequency" signal waveform whose
spectrum occupies a total bandwidth 2W c/s.  (Author's abstract, formal






Direction Finder Set AN/BRD-4Title Text
AnonymousAuthor Text
Servo Corporation of America, Hicksville, New York, Final Development
Report, Contract NObsr-81281, ASTIA No. AD-355 335; September 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Ohio State University, Research Foundation Antenna Lab., Columbus, Ohio,
Report No. 139410, Project No. 6378, Contract No. AF 33(657)7829, ASTIA
No. AD-422 051; 1 September 1963.
Source Text
Keyword Text
The multiple beam capability of geodesic lens antennas is being investigated.
The narrow flush feeds which are tested on a lens model preclude mechanical
blocking in the lens and provide close overlap of adjacent beams.  The
influence of adjacent feeds on the radiation patterns and the gain of the lens
is measured.  The radiation patterns of a lens antenna depend on the element
pattern of the lens aperture.  A method for calculation of the element pattern
is described in which the geometrical theory of diffraction is used to determine
diffraction from the edges of the lens plates.  (Author's abstract, technical
report including miscellaneous government published material, English






Net Controlled HF/DF EquipmentTitle Text
AnonymousAuthor Text
Reconnaissance Systems Lab.,  Mountain View, California, Report No.
63R66, Project SS024001, Contract No. NObsr-89237, ASTIA No. AD-417
670; 15 September 1963.
Source Text
Keyword Text
A discussion of the engineering activity of the COMINT receiver and the
automatic azimuth indicator of the Net Controlled HF/DF Equipment.  The
discussion on the receiver is concerned with the problems encountered in the
use of reed relays as an RF switching device and technical considerations in
the design of the IF amplifiers.  Seizure and sticking difficulties were
encountered in using reed relays as an RF switching device.  These
difficulties were attributed to poor capsule manufacturing and improper circuit
application.  These problems have been resolved, thereby assuring the
desired circuit function.  Vacuum tube IF amplifiers were decided on instead
of transistor IF amplifiers because of design cost and design time
considerations.  Obtaining the necessary wide bandwidth and high gain, low
noise, and AGC range were special considerations in the design of the IF
amplifiers and are briefly discussed.  It has been determined that after
extensive electrical and mechanical modifications, certain circuits (printed
circuit boards) in the AN/FRD-10 azimuth indicator will be interchangeable
with those used in other direction sets.  A study was undertaken to optimize
the deflection amplifiers used in the AN/FRD-10 azimuth indicator.  Of primary
importance in an amplifier of this type are power dissipations.  This report
gives the mathematical analysis of this circuit.  (Author's abstract, technical
report including miscellaneous government published material, English







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
University of Illinois,  Radiolocation Research Lab., Urbana, Ill., Report No. 16
(final), Eighth Quarterly Report on Contract SC 84525 for the Period 1 April
1963-30 June 1963, RRL Publication No. 240, September 1963.
Source Text
Keyword Text
The purpose of the contract is to conduct studies and investigations which will
lead to the design of a radio direction finding system for the MF-HF-VHF
range in accordance with Signal Corps Technical Requirements Nr. SCL-5620
dated 11 March 1959.  Studies and investigations were organized and have
been performed under the four tasks entitled (I) Propagation Research, (II)
RDF System Engineering, (III) Data Handling and Presentation, and (IV) Data
Analysis, Interpretation, and Evaluation.  Significant progress has been made
in each of the four tasks.  A radio direction finder system for MF/HF working
has been placed in operation and is being used as the principal instrument for
a program of propagation research.  First results of a six-month study of
range and location determination are presented.  A conical log-spiral type
antenna for wide-band VHF radio direction finder operation has been
developed; the directional properties have been demonstrated and a method of
using the antenna in an operational system has been proposed.  An alternate
method using the traveling-wave antenna as the basic directional antenna
element at VHF is suggested.  (Authors' abstract, technical report, English






Design and Development of Antenna Group for Direction Finder Sets
AN/PRD-7 and AN/PRD-8
Title Text
D'ambrisi, A., and Cecil, J., Jr.Author Text
American Electronic Labs., Inc., Colmar, PA, Report No. 6 (Final), Contract




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Narrow-Band Matched-Channel IF Amplifiers, Part II:  Circuit Design and
Performance
Title Text
Donnelly, Richard FrankAuthor Text
Technical Report No. 20, Contract Nonr 1834(02), ONR Project No. N 371-
161, Supported by Office of Naval Research and Bureau of Ships,
Radiolocation Research Laboratory RRL Publication No. 213, Department of
Electrical Engineering, University of Illinois.
Source Text
Keyword Text
The purpose of this report is to present the design and performance
characteristics of several narrow-band matched-channel IF amplifiers which
have been designed and developed at the Radiolocation Research Laboratory.
 A previous report discussed the synthesis and theoretical aspects of a
general circuit design for narrow-band matched-channel IF amplifiers.  The
present amplifiers consist of four double-tuned stages followed by a broad-
band output stage designed to drive 50 ohm cables.  The stages are presently
aligned as cascaded critically-coupled stages as a compromise of simplicity,
selectivity, and the linearity of phase; but the same design may be aligned to
realize 9th order Butterworth, Chebyshev or maximally-flat-delay responses
as discussed in the previous report.  A prototype 5KC bandwidth matched-
channel IF amplifier (BM I) was completed in June 1962, and considerable
data are available on the mismatch characteristics of that amplifier.  The first
5KC bandwidth matched-channel IF amplifier of the second model (BM II) was
completed May 7, 1963; the first 25KC bandwidth matched-channel IF
amplifier (BM III) was completed July 27, 1963; and the first 1 KC bandwidth
matched-channel IF amplifier (BM IV) was completed August 16, 1963.







Change in Rotation Period of Jupiter's Decameter Radio SourcesTitle Text
Douglas, J. N. and Smith, H. J.Author Text
Nature, vol. 199, pp. 1080+, 14 September 1963.Source Text
Keyword Text
The 22.2 mc data at Yale for 1961, 1962, 1963 are compared to show a 10
percent/year drift to high λIII(1957.0) longitudes.  Periodogram analysis shows
an 8s lengthening of the period from 9h55m29.4s to 9h55m30.2s sometime in
1962.  Hide1 hypothesizes that red spot motion refers to that  of a solid
mantle under a deep atmosphere.  The radio rotation rates are presumably
tied to the magnetic field originating from a liquid core.  Exchange of angular
momentum between core and mantle can be made evident by studying
relative period changers in the red spot and radio sources.  Observations of
the rocking plane of polarization of the decimeter radiation indicates the
rotation rate of the magnetic field.  These observations and optical
determination of the period of the red spot are now of particular interest.
(1Hide, R., Nature, vol. 190, 895 [1961])  (Abstract written for purpose of this







The Troposphere as the Factor Limiting Accuracy in the Measurements
of Distances and Directions by Radio Methods
Title Text
Eklund, F.Author Text
Elektrotek , Tidsskrift, vol. 76, no. 24, pp. 413-420; 25 September 1963.Source Text
Keyword Text
In precision measurement of distance and direction by radio methods the
measured result is influenced by the troposphere, a dielectric variable in time
and space.  The magnitude of the measurement errors caused by the
influence of the troposphere upon the transmission of radio waves is
discussed, also various methods of correction designed to reduce these
errors.  Accuracies of the order of ±5 to ±10 cm may be achieved for
distances of 10 to 30 kilometers.  For great distances the accuracy is
reduced to the order of ± a few meters.  Determination of the azimuth angle is
the most difficult problem in the measurement of direction.  At small angles of
elevation and distances less than 10 to 20 km it appears possible to achieve
an accuracy of the order of ±10-2 milliradians (±2 seconds of arc).  In this case
the accuracy also falls rapidly as distance is increased to that at great
distances it is reduced to about ±1 milliradian (±3 minutes of arc).  (IRE or







Radiation from Jupiter at 178 McTitle Text
Gower, J. F. R.Author Text
Nature, vol. 199, pp. 1273+, 28 September 1963.Source Text
Keyword Text
Observations of Jupiter were made with the large E-W interferometer at
Mullard RAO.  The 178 mc flux density measured:
  fan beam  3.3±.45x10-26w/m2cps
  interferometer 3.8±.4x10-26w/m2cps
Interferometry of the source showed an  upper limit of 1.5m arc for the
apparent source size.  Over the 22 June to 1 July 1963 period of observation,
the Jovian source did not fluctuate more than 20 percent in intensity.  The
spectral index off the source is apparently .3 and a synopsis of flux vs
measurements for many observers can be fitted approximately with  =  from
10 - 1000 cm.  (Abstract written for purpose of this publication by Southwest






A 500:1 Scale Model of WARLA a Wide Aperture Radio Location ArrayTitle Text
Greiser, J. W., and Brown, G. S.Author Text
Illinois University, Engineering Experiment Station, Urbana, Illinois, Technical
Report No. 2, Project No. SS024001, Contract No. NObsr-85243, ASTIA No.
AD-429 235; September 1963.
Source Text
Keyword Text
This report describes the design, construction, and testing of a microwave
scale model of a circular array of broadband antennas.  The ultimate goal of
this work is the construction of a high gain direction finding array using
frequency independent antennas which would permit efficient operation over
the 2-32 Mc range.  The scale model is an attempt to experimentally verify
certain theoretical results which were obtained from calculations performed on
a computer.  Restrictions imposed on the array by the necessity of keeping
inter-element phase center spacings less than approximately .75 wavelengths
have forced the use of three sets of log-periodic elements - one set being
added for each higher frequency band.  The model discussed here represents
only the lowest frequency band of the full array.  A scaled frequency range of
1000 to 2500 Mc (array diameter of 29 in.) which corresponded to the 2-5 Mc
range (array diameter of 1210 ft.) was employed as the model frequency
limits.  Typical radiation patterns of the model are presented and their relation
to computed patterns are discussed.  (Author's abstract, technical report
including miscellaneous government published material, English






On the Antenna Noise and Its MinimizationTitle Text
Lo, Y. T.Author Text
University of Illinois, Electrical Engineering Laboratory, Technical Report No.
74, Contract No. AF 33(657)10474; September 1963.
Source Text
Keyword Text
In this investigation a method of estimating various antenna noises is
discussed.  In the general case when noise sources are in the near field of
the antenna the problem becomes exceedingly difficult.  For this only a high
frequency approximation is suggested; it is similar to the general scattering
theory of perfectly conducting scatterers.  For a given antenna and a given
noise temperature distribution in space, an optimum aperture distribution,
discrete or continuous, can be obtained by maximizing the signal to noise
ratio with a reasonable value of the antenna Q-factor.  The solution to this
problem is reduced to that of an eigen-value of a matrix equation.  As an
example, the antenna noise temperature of the University of Illinois Radio
Telescope is approximately determined by the method discussed in Section
2.  (Author's abstract, technical report including miscellaneous government







An Experimental Beverage Antenna Array for Land-Based Direction
Finding between 1.5 and 30 Mc
Title Text
Martin, P. E., Travers, D. N., and Castles, M. P.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Quarterly
Progress Report No. 1, Project No. 13866, Contract No. DA 36-039-AMC-
02346(E), ASTIA no. AD-425 157; 30 September 1963.
Source Text
Keyword Text
The primary efforts during the first quarter of the contract have been devoted to
the acquisition of experimental data for single wire Beverage antennas of
dimensions consistent with contract objectives.  Treatment of the single
Beverage antenna as a transmission line has made it possible to obtain data
for the calculation of line constants for antenna heights of one and two
meters.  Effective height measurements have also been initiated, with
experimental data obtained for antenna lengths of 300 and 412 meters, and
heights of one, two and three meters.  A theoretical effective height study has
considered antenna lengths of 112, 187, 300 and 412 meters and heights of
0.7, 1, 2, 4, and 7 meters.  Agreement is satisfactory, and it is believed the
theoretical calculations may be used with confidence.  A theoretical pattern
study for both azimuth and elevation planes for 300-meter antennas is under
way.  The D/F site for a circular 300-meter array has been cleared and
antenna locations have been surveyed.  An investigation of RF gates for a D/F
commutator is being conducted to seek a device with an output relatively free
of control signal transients.  Three solid state circuits are being
experimentally tested.   (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Phase Velocity of Electromagnetic Waves in the Range 1--25 KCPSTitle Text
Mikhaylova, G. A., and Kurakina, T. I.Author Text
Foreign Tech. Div., Air Force Systems Command, Wright-Patterson AFB,
Ohio, ASTIA No. AD-422 578; 20 September 1963.
Source Text
Keyword Text
The average phase velocity of electromagnetic waves in the range 1--25 kcps
have been obtained through harmonic analysis of radio disturbances recorded
simultaneously in Moscow and Leningrad in the daytime from distances r >
1,000 km.  The character of the dependence of v/c on the frequency obtained
by a method which excludes the source of the signals coincides with the
results of preceding projects which take into consideration a standard source.
 The absolute value v/c within the limits of the precision of the measurements
also agrees well.  At the frequencies f > 5 kcps the experimental values of
v/c, with a precision up to 0.5% coincide with the theoretical ones computed
for a plane model of the ionosphere.  (Author's abstract, technical report
including miscellaneous government published material, English






LF and VLF AntennasTitle Text
Milstead, J. B.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






An Experimental Multiple-Direction Universally Steerable Aerial System
for HF Reception
Title Text
Morris, D. W., Mitchell, G., May, E. J. P., Hughes, C. J., and Dalgleish,
D. I.
Author Text
Proc. IEEE, vol. 110, no. 9, pp. 1569-1582; September 1963.Source Text
Keyword Text
An earlier paper presented briefly the principles under-lying a proposal for an
hf directional aerial system, steerable in both azimuth and elevation, which
comprised an array of omnidirectional unit aerials whose outputs for any given
received signal could be brought approximately into phase by wideband phase
shift networks switched under the control of a special-purpose computer.  An
experimental system based on these principles has been conducted.  The
design factors involved are discussed in the present paper which shows that
the performance that can be realized in a practical system approximates to
the theoretically achievable performance.  The application of the technique to
the synthetic design of aerial systems is discussed briefly.  (Author's







Radiation Characteristics of a Monopole Located at the Center of a
Wullenweber Array
Title Text
Ore, Fred R.Author Text
Technical Note No. 2, Contract Nobsr 89229, Bureau of Ships, Radiolocation
Research Laboratory Report No. RRL 211.
Source Text
Keyword Text
This technical note briefly describes a scale model investigation made to
determine the radiation pattern of a simple monopole located at the center of
a Wullenweber Array.  In constructing the models, the Wullenweber screens
were modeled as conducting cylinders, although the actual screens are made
up of a large number of vertical cables spaced close together in terms of the
wavelengths being considered.  The use of a solid conducting  cylinder in the
model is further justified by the fact that a vertically-polarized radiator
symmetrically located at the center of the structure was to be used.  Thus,
the currents induced in the screen would essentially be vertical and the solid
screen should behave essentially as would a screen of vertical wires.  Two
different screen diameter to screen height ratios (D/H) were considered.
(Abstract taken from author's "Introduction," technical report, English






Impedance Data on Oblique Incidence Antenna Located at Lubbock,
Texas
Title Text
Ore, Fred R.Author Text
Technical Note no. 20, Contract Nonr 1834(02), ONR Project No. N 371-161
Supported by Office of Naval Research, Radiolocation Research Laboratory
Report No. RRL 212.
Source Text
Keyword Text
This technical note gives the results of a series of performance
measurements made by the author on a Granger Associates type 726-2.5/32-
2A antenna.  This antenna was purchased by the Radiolocation Research
Laboratory of the University of Illinois and installed on the campus of the
Texas Technological College, Lubbock, Texas.  The antenna is to be used in
conjunction with ionospheric sounding equipment located at Texas
Technological College, and operated under the supervision of the
Radiolocation Research Laboratory of the University of Illinois.  Given in this
technical note are (1) a brief description of the antenna, (2) the result of
impedance measurements made on the full-scale structure, and (3) the
results of pattern measurements made on scale models of a single  element
of the array and of the array.  (Abstract from author's "Introduction," technical






Insulated Loop Antenna with a Spherical Ferrite Core in a Conducting
Medium
Title Text
Pavlov, P. P.Author Text
Radiotek . and Elek ., vol. 8, no. 9, pp. 1523-9, English translation in Radio
Engineering, pp. 1461-5, September 1963.
Source Text
Keyword Text
Radiation resistance and input impedance of an insulated single-turn loop
aerial without a ferrite core and with a spherical ferrite core were investigated.
The aerial was immersed in a conducting medium.  The investigations were
made for a long wavelength range.  (Abstract source unknown, formal






Application of Electromagnetic Absorbing Materials as Interference
Reduction Techniques
Title Text
Peters, L., and Rudduck, R. C.Author Text
Ohio State University, Research Foundation, Columbus, Ohio, RADC-TDR-63-
391, Contract No. AF 30(602)2711, ASTIA No. AD-419 496; September 1963.
Source Text
Keyword Text
The calculation of radiation patterns of thick-walled horns is being undertaken
for the purpose of RFI reduction studies.  The solution for diffraction of a
cylindrical wave by a wedge is obtained.  This result is used to calculate
diffraction by a thick edge.  The previous technique for finding diffracted fields
from thick edges yields large errors over a wide region of space in the vicinity
of the shadow boundary.  The technique developed here yields valid results in
these regions.  Patterns calculated by this revised technique are found to
agree well with measured patterns of a thick-walled horn.  (Author's abstract,
technical report including miscellaneous government published material,






Radio Emission from Flare Star V371 OrionisTitle Text
Slee, O. B., et alAuthor Text
Nature, vol. 199, pp. 991+, 7 September 1963.Source Text
Keyword Text
Observations at 1410, 410 and 19.7 mc show detection of radio emission from
a flare in V371 Orionis.   The flux at the earth of the 19.7 mc activity was
calculated to be 10-22 w/m2 cps.  Time constant of recording was 2 sec.  The
N-S arm of the Mills cross was divided to look with separate receiving
systems at V371 Orionis (Wachmann's Star) and 3 degrees away for
comparison and discrimination against interference.  A Dickie radio-meter
system was used.  (Abstract written for purpose of this publication by







Circular Arrays of Beverage Antennas for High Frequency Direction
Finding
Title Text
Travers, D. N., and Martin, P. E.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Project
SF0010805, Contract No. NObsr-89345, Interim Report No. 1, ASTIA No. AD-
417 897; 23 September 1963.
Source Text
Keyword Text
Modifications of the AN/FRD-10 channel watcher as a D/F receiver and
indicator for use with a Beverage array and a 180 input diode commutator is
now 100 per cent complete.  Plans were initiated in July to make bearing
studies on the 112 meter Beverage array (112 meter long antennas spaced 2
degrees), however, a requirement to use the commutating system for
specialized tests outside the United States necessitated postponement of
these data.  Bearing studies will be resumed as soon as the equipment is
returned to Southwest Research Institute (SwRI).  Analysis of results
obtained on the crossed-over array indicate that experimental investigation of
a crossover design may be conveniently carried out at the 112 meter site
which now consists of noncrossed-over antennas.  This investigation will be
concerned with methods of isolation for frequencies above 10 mc in the
crossover region.  Equations have been derived and programmed for the
Institute's digital computer to calculate both azimuth and elevation patterns for
various circular sector arrays of Beverage antennas.  This program is ready for
use and patterns will be completed during the coming interim period.
(Author's abstract, technical report including miscellaneous government







Comments on 'A Theoretical Treatment of Low-Frequency Loop Antenna
with Permeable Cores'
Title Text
Wait, J. R., and Islam, M. A.Author Text
Trans. IEEE, vol. AP-11, no. 5, p. 592; September 1963.Source Text
Keyword Text
The result given previously is said to be incorrect because coupling between
different ordered modes has been neglected.  In his reply Islam agrees that
this is so, but claims the error is very small, given the conditions assumed in
his paper.  (Science or engineering abstract, trade journal, English
language/USA abstract, document not available, see Abstract No. 4786,






Net Controlled HF/DF EquipmentTitle Text
AnonymousAuthor Text
Sylvania Electric Products, Inc., Mountain View, California, Report No.
63R76, Project SS024001, Contract No. NObsr-89237, ASTIA No. AD-422
184; 15 October 1963.
Source Text
Keyword Text
Research was continued on the design and development of service test
models of net controlled HF/DF equipment.  The equipment will be used to
increase the operational capabilities of direction finder sets AN/FRD-10A(V),
AN/FLR-9, and AN/GRD-6.  The primary project objective is the development
of an automatically tuned HF communications receiver.  Conventional reed
relay designs used in an RF switching application were unsatisfactory
because when used in conjunction with a high Q circuit, the Q is reduced
approximately 80%.  This problem was resolved by plating the reed contacts
and changing the fundamental reed material.  The design considerations and
problems encountered in the procurement of the 1-kc, 3-kc, 6-kc, 12-kc, and
200-cps RF receiver bandwidth filters is discussed.  The design specifications
are listed for review.  The design approaches and considerations of various
stages (i.e., mixers, multipliers, dividers, etc.) in the RF tuning control are
discussed.  An overall block diagram of the RF tuning control is provided and
each stage discussed is supported by a schematic or block diagram.
(Author's abstract, technical report including miscellaneous government
published material, English language/USA abstract, document not available,






VLF Antenna TechniquesTitle Text
Ball, C. O., Desize, L. K., McInnes, P. A., Skahill, G. E., and Wilson, C.
J.
Author Text
Airborne Instruments Lab., Inc., Deer Park, N.Y., Report No. 209012, Project




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Prediction and Measurement of  VHF Field Strength Over Irregular
Terrain Using Low Antenna Heights
Title Text
Barsis, A. P. and Rice, P. L.Author Text
Boulder Labs, National Bureau of Standards, U.S. Dept. of Commerce,
Boulder, Colo., NBS Report 7962, 14 October 1963.
Source Text
Keyword Text
The use of radio communications in the operation of present-day army units
has become increasingly important.  As a result, thousands of transmitters
and receivers may be located within a relatively small area with requirements
of reliable communication between them under conditions preventing a search
for the best location of terminals and the use of optimum height antennas.
This report describes the theoretical and experimental program now being
conducted at the National Bureau of Standards to provide propagation
information over paths up to 80 km in length, and at frequencies of
approximately 20, 50, and 100 Mc/s.  The studies include various types of
terrain with and without vegetation.  Antenna heights are restricted to values
below 120 meters, and it is assumed that transmitting and receiving
equipment is vehicle-mounted; i.e., random terminal locations are restricted to
points accessible by roads.  Terrain profile types are classified in terms of a
variance spectrum which depends on a discrete finite-interval harmonic
analysis of terrain height variations over the great circle path between two
antennas.  This report describes in full detail methods for deriving estimates of
median location transmission loss and its path-to-path variability as a function
of distance, frequency, antenna heights, and the variance of terrain profiles
relative to their average slope.  (Abstract source unknown, technical report,






On the Long Term Phase Stability of the 19.8 Kc/s Signal Transmitted
from Hawaii, and Received at Boulder, Colorado
Title Text
Brady, A. H.Author Text
Central Radio Propagation Lab., National Bureau of Standards, Report No.
P68D3 343, ASTIA No. AD-435 897; 31 October 1963.
Source Text
Keyword Text
The use of VLF signals for intercontinental frequency comparison is now
popular, and it was shown that a precision of about 2 parts in 10 to the 11th
can be achieved with measurements over a 24-hr period.  Phase records
made at Boulder, CO, of the NPM, Hawaii, 18.6 kc/s transmission have been
studied for several periods of nearly two weeks duration in 1962.  Deviations
from an assumed linear frequency difference between the transmitter and
receiver oscillators shown an attainable precision of 2.5 parts in 10 to the 11th
in a 24-hr observation, extending to 3.1 parts in 10 to the 12th in a 192-hr
observation.  Without further data on the remaining differences between the
oscillators, there is no evidence that the propagation conditions over the path
are limiting this precision.  The 50 semiannual variation in the day to night
change in phase, if attributed entirely to one level of reflection, would effect
precision of frequency comparison of about 1 part in 10 to the 12th.  (Author's
abstract, technical report including miscellaneous government published






Current Discontinuity DevicesTitle Text
Brittner, B. J.Author Text
13 Annual Symposium on USAF Antenna Research and Development
Program, October 1963, at University of Illinois, Sponsored by Wright Air
Development Division, Wright-Patterson AFB, Ohio; October 1963.
Source Text
Keyword Text
The concept of flux linkage coupling between transmission elements is very
mature and well understood.  Therefore the extrapolation process to the new
class of components discussed in this summary report should have been
accomplished 25 years ago!  As a result, the "inventive-process" which
produced the filters, wave traps and new antenna configurations is probably
more startling in its basic simplicity.  This simplicity has proven to extend to
the prototype and final products and generally has produced design objectives
with a minimum of research and development effort.  Discussion of some
current discontinuity aspects will be limited due to licensing restrictions.
(Author's abstract, technical report including miscellaneous government







A wide-aperture V.H.F. Doppler direction-finder.  Ground-based
automatic wide-aperture very high  frequency Doppler direction finder,
intended primarily for civil aviation
Title Text
Cleaver, R. F.Author Text
Technical Report from: In-Electronics Research and Development for Civil
Aviation, Conference, London, England, October 2-4, 1963, Collected
Preprints. Institution of Electrical Engineers, 1963, pages 207-212, 1963.
Author employed:  Standard Telephones and Cables, Ltd., London, England.
Source Text
civil aviation, direction finder, Doppler effect, radio
direction finder, aperture, automation, aviation,
band, civil, cycle, differential, direction, finder,







A Fast, Versatile Ray-Tracing Program for IBM 7090 Digital ComputersTitle Text
Croft, T. A. and Gregory, L.Author Text
Stanford Electronics Labs., Radioscience Lab., Stanford University, Stanford,
California, Technical Report No. 82, SEL-63-107, Office of Naval Research
Contract Nonr-225(64), NR 088 019 and Advanced Research Projects Agency
ARPA Order 196-63, DDC no. AD 422 547, October 1963.
Source Text
Keyword Text
During the past year, the authors have been developing a ray-tracing program
for use on IBM 7090 digital computers.  Although the program is still
undergoing minor changes, it was decided that the present version warrants
description in a formal report.  The basic process within the computer is a
fairly simple solution of Snell's law.  The great bulk of the program consists of
a variety of logic statements that permit the user to perform many seemingly
complex operations with great ease.  The entire approach is keyed to fast
computation and therefore the cost has been held down to approximately 20
cents per ray path.  This, in itself, is a great advantage.  It makes the use of
ray tracing practical in applications where it might otherwise be prohibitively
expensive.  Three forms of output are available, any combination of which can
be used:  (1) The computer will actually draw the ray tracings to scale and
many examples of these drawings are included here; (2) the computer will
print out the ray-path parameters in a convenient format, including time-delay
information not available on the drawing; (3) the computer will put the most
significant output parameters on punched cards which can then be used in
other different programs.  The authors are currently studying this last
application with some intensity, for it appears that by this method certain
presently insoluble problems can be solved.  (Author's abstract, technical






Evaluation of a Ground-Bounce Ranging/Altitude Exchanging Collision
Avoidance System  Technique
Title Text
Dinerman, Bernhart V. and Burkard, KarlAuthor Text
Project No. 110-501X, Report No. RD-64--5, Experimental Division, National




A range/range-rate collision prediction technique, implemented in a
breadboard collision avoidance system (CAS) by the Bendix Radio Division
under Contract FAA/BRD-43, was investigated at the National Aviation
Facilities Experimental Center (NAFEC).  The CAS was installed in two JC-
131 aircraft; and the effects of terrain and relative velocity on system
performance were evaluated during parallel, ascending, descending, divergent,
and near collision flights over water, flat land, mountains, and cities.  The
purposes of the evaluation were to determine capabilities of the system
concept, determine limitations of the  range/range rate (tau) technique, and
provide data for direction of further development effort.  The airborne test
results confirm the validity of a collision avoidance technique based upon the
tau relationship.  However, when range data are derived by the ground
reflection technique, inaccuracies due to irregular terrain contour result in
false alarms and missed alarms.  The principal recommendation is that the
tau technique be seriously considered for further application in any new
development of a collision avoidance system.  (Authors' abstract, technical






Whistler Observations in Connection with Nuclear ExplosionsTitle Text
Dinger, H. E., and Garner, W. E.Author Text
J. Geophys. Res., vol. 68, no. 20, pp. 5641-5648; 15 October 1963.Source Text
Keyword Text
During part of the 'Plumbbob' series of nuclear explosions at the Nevada
testing grounds in September 1957, whistler recording equipment was
installed and operated near Fallon, Nevada, about 260 miles north of the
explosion area.  Whistlers were obtained that proved to be two-hop whistlers
originating in electromagnetic pulses associated with the explosions.  It is
shown that the possibility of a naturally-excited whistler (from lightning)
occurring at the exactly correct times in each case is extremely small.  The
electromagnetic pulse from the explosion was recorded simultaneously on the
whistler recorder in Nevada and on sferic direction-finding equipment near
Washington, D.C.  (Science or engineering abstract, trade journal, English






An Investigation of Jupiter's 1400 Mc/sec RadiationTitle Text
Gary, BruceAuthor Text
The Astronomical Journal, vol. 68, no. 8, pp. 568-572, October 1963.Source Text
Keyword Text
Observations of Jupiter's 1400 Mc/sec radiation are presented which confirm
the existence of a beaming effect reported by Morris and Berge, in which
approximately 7 percent less power is observed when the planet's magnetic
equator is tipped farthest from the line of sight than when it is viewed edge-on.
 Analysis of the data indicates that most of this beaming can be associated
with the component of radiation whose electric vector is parallel to the planet's
magnetic equator.  Least-square solutions give a fractional polarization of 0.22
(average), an inclination of the magnetic axis of about 10 deg, and a location
of the north magnetic pole near a System III longitude of 195 degrees.  The
existence of temporal variations in Jupiter's flux is investigated in terms of real
variation correlated with "solar activity" and apparent variations arising from
Jupiter's motion across a field of weak radio sources.  (Author's abstract,






A 500:1 Scale Model of WARLA - A Wide Aperture Radio Location ArrayTitle Text
Greiserr, J. W., and Brown, G. S.Author Text
13 Annual Symposium of USAF Antenna Research and Development
Program, October 1963 at University of Illinois, Sponsored by Wright Air
Development Division, Wright-Patterson AFB, Ohio; October 1963.
Source Text
Keyword Text
This paper describes the design, construction, and testing of a microwave
scale model of a circular array of broadband antennas.  The ultimate goal of
this work is the construction of a high gain direction finding array using
frequency independent antennas which would permit efficient operation over
the 2.32 Mc range.  The scale model is an attempt to experimentally verify
certain theoretical results which were obtained from calculations performed on
a computer.  Restrictions imposed on the array by the necessity of keeping
interelement phase center spacings less than approximately .75 wavelengths
have forced the use of three sets of log-periodic elements - one set being
added for each higher frequency band.  The model discussed here represents
only the lowest frequency band of the full array.  A scaled frequency range of
1000 to 2300 Mc (array diameter of 29 in.) which corresponded to the 2-5 Mc
range (array diameter of 1210 ft.) was employed as the model frequency
limits.  Typical radiation patterns of the model are presented and their relation
to computed patterns are discussed.  (Author's abstract, technical report
including miscellaneous government published material, English






Phase Characteristics of H.F. Radio Waves Received after Propagation by
the Ionosphere
Title Text
Hughes, C. J., and Morris, D. W.Author Text
Proc. IEE, vol. 110, no. 10, pp. 1720-1734; October 1963.Source Text
Keyword Text
A radio wave after reflection from the ionosphere is considered to consist of a
specularly reflected component plus a varying diffracted component.  The ratio
of the power in the specular component to that in the diffracted component is
of interest in considering the design and performance of large-aperture
receiving arrays.  A theoretical treatment is presented whereby this ratio can
be derived from the probability distribution of the phase difference between the
signals received at two widely spaced aerials.  Apparatus for the
determination of the phase-difference distribution is described, and the
experimental technique developed for using the apparatus is discussed.  The
results of measurements made on typical hf transmissions are presented and
discussed in relation to known ionospheric phenomena.  Consideration is also
given to the use of the techniques for the determination of the vertical arrival
angle and the angular spread of the cone of radiation of a received signal.
(Science or engineering abstract, trade journal, English language/abstract,






Project TACAMO Investigation of Very-Low-Frequency (VLF) PropagationTitle Text
Johnson, E. C.Author Text
Aeronautical Electronic and Electrical Lab., Naval Air Development Center,
Johnsville, PA, Phase Report, ASTIA No. AD-344 439; 11 October 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Wet Adiabatic Model Atmospheres for JupiterTitle Text
Lasker, Barry M.Author Text
The Astrophysical J., pp. 709+, 1 October 1963.Source Text
Keyword Text
The thermodynamic effects of the sublimation of ammonia are shown to
produce Jovian model atmospheres that differ significantly from older models
without these effects as regards sublimation temperature, temperature
gradient, and vertical density distribution.  The relevant observational material
is surveyed to obtain probably values of atmospheric parameters.  These are
used to construct a range of models; then certain observations are used to
select more specific models.  From these models an independent estimate of
the Jovian nitrogen abundance is obtained.  The observational effects which
would occur if the reflection layer were actually at some height  above the
sublimation level are investigated.  (Abstract source unknown, formal






Direction Aerials for M.F. BroadcastingTitle Text
Medlin, N. F.Author Text
Proc. IRE, Australia, vol. 24, no. 10, pp. 734-748; October 1963.Source Text
Keyword Text
The subject of directional aerials is introduced after a general discussion of
the problems associated with the efficient use of the channels in the medium
frequency broadcasting band (525 kc/s-1065 Kc/s).  Two practical examples
of the design of two-element directional aerial systems are given, in which
overall directional characteristics are calculated and for which individual
theoretical matching network and feeder system characteristics and
component values are determined.  The methods used to obtain this
information have proved remarkably accurate in practice.  Procedures for
adjusting directional systems follow, including the derivation of practical
figures for the individual radiator and mutual impedances.  These measured
values may be substituted for those assumed in the preliminary theoretical
investigations and working values obtained for the components of the various
networks.  Finally, preferred methods for proving the field pattern are
described together with details of the monitoring equipment considered
necessary for its satisfactory maintenance.  (IRE or IEEE abstract, formal







Transient Phenomena in Coastal Refraction of Radio WavesTitle Text
Nefedov, E. I.Author Text
Radiotek . and Elek ., vol. 8, no. 10, English translation in Radio Engineering,
pp. 1573-7, October 1963.
Source Text
Keyword Text
Using the inverse Fourier transform applied to the known steady-state solution
of diffracted radio waves at coast lines, a solution of transient values which is
valid for a broad class of pulse signals is derived.  (Abstract source unknown,







Some Results of a New Method for Obtaining Ionospheric N(h) Profiles
and their Bearing on the Structure of the Lower F Region
Title Text
Paul, A. K.Author Text
J. Geophys.  Res., vol. 68, no. 19, pp. 5413-20, 1 October 1963.Source Text
Keyword Text
To be useful for studies of ionospheric processes, N(h) profiles must be
obtainable from ionograms by methods that minimize uncertainties near the
base and peak of the F region and that give the true shape of the profile with
an accuracy commensurate with the available virtual height  information.  We
present the principles of such a method, in which corrections are made for
unobserved and "valley" parts of the profile, and which gives a good
convergence to the true curvature of the profile in each interval.  Examples
show a sequence of profiles calculated through the sunrise period at a
midlatitude station.  The E-region valley is found to range between 40 and 150







Advanced Antenna TechniquesTitle Text
Procopio, L. W., Kashihara, T. K., Czorpita, S., Abend, K., and
Lenahan, T. A.
Author Text
Philco Scientific Laboratory, Blue Bell, Pennsylvania, Contract No. AF
19(628)2403, Prepared for Air Force Cambridge Research Laboratories, Office




A generalized theory of resolution for linear array antennas is presented.  The
theory indicates that angular resolution is determined by the width of the auto-
correlation of the field pattern and not by the width of the pattern itself.  Hence
a well-defined main beam is not a prerequisite for achieving angular resolution;
even noise like beams can be characterized by an autocorrelation function of
narrow width.  It is shown that this basic principle leads to the concept of
angular dispersion and compression, a phenomenon for angular beam
patterns akin to dispersion and compression of radar pulses.  A new
procedure for synthesizing antennas for given resolution properties is also
presented.  The theory is applied to antennas with time-invariant and time-
varying illumination functions, and is used to re-examine classical theories of
super-directivity.  Antennas which intimately link resolution properties in range
and angle are also analyzed; arrays in which each radiator operates at a
different frequency are shown to be an example of this class.  In addition to
an exposition of angular resolutions theory, preliminary concepts for achieving
angular dispersion and compression, and superdirectivity are also presented.
(Author's abstract, technical report including miscellaneous government






The Reduction of Ionograms to Electron Density ProfilesTitle Text
Schmerling, Erwin R.Author Text
J. Atmos. Terrest. Phys., vol. 25, no. 10, p. 609, October 1963.Source Text
Keyword Text
In a recent paper by Unz (1963) two points were made concerning  the
reduction of ionograms to electron density profiles.  The first point concerns a
transformation whereby the wave refractive index rather than the group
refractive index is used for the computations, thereby simplifying some of the
equations.  This point was made by Hojo (1961a) whose equation (6) is the
correct version of Unz's equation (7), from which the contribution to the group
path below the ionosphere has been omitted.  A fuller discussion was given
by Hojo (1961b), who also presented some results in a paper read at the
URSI/IRE meeting in Washington, D.C. on 2 May 1961.  Other workers have
not adopted this technique because of difficulties in making allowance for
underlying ionization below the low-frequency cut-off, and because the
simplification in the equations is of minor importance when using modern
digital computers.  The second point concerns the use of non-uniform scaling
intervals.  There is no inherent reason from the equations why the intervals
should be uniform, and a number of workers, including those at the National
Bureau of Standards, have ben using lamination methods in which the scaling
interval is changed as a function of frequency.  These workers have evidently
considered the point too trivial for discussion, as I can find no explicit mention
of it in the literature.  A more important question arises from the prior choice
of scaling interval when using precomputed matrix coefficients.  Owing to the
inherent variability of the ionosphere, it is, in general, not possible to choose
in advance the frequencies near cusps where greater accuracy is needed.
Our present approach is to leave the choice of scaling interval completely
arbitrary, allowing the scaler to choose a greater sampling density near cusps
and other fine structure, and letting the computer evaluate the coefficients as
needed for each sample point.  This approach has the further advantage that
only one machine program is required for all stations, which are simply
specified by the appropriate values of gyrofrequency and magnetic dip angle.






VLF Superdirective Loop ArraysTitle Text
Seeley, E. W.Author Text




Superdirectivity may be achieved with short VLF loop arrays because the
beamwidth depends only upon the number of loops and not the length of the
array.  In addition the usual factors limiting superdirectivity are not so
prevalent due to the decoupling between vlf loops.  Expressions are derived for
the beamwidth, effective height, reception pattern, amplitude and position of
the back lobes and the effects of loop voltage phase and amplitude
differences between loops for short arrays of any number of loops.  The most
serious limitations on the directivity of these arrays are the voltage phase and
amplitude differences between loops.  These differences add to obscure the
nulls and deteriorate the reception pattern.  (IRE or IEEE abstract, formal
literature, English language/USA abstract, document not available, see






Electro-Magnetic Theory of Wire Grid Lense AntennaTitle Text
Sharp, E. D.Author Text
TRG-West, Menlo Park, California, Quarterly Report No. 2, DDC no. AD-431
499, 31 October 1963.
Source Text
Keyword Text
The calculation of the azimuth radiation patterns as a function of elevation
angle for the vertically polarized wire-grid lens HF antenna is presented.  The
effect of the presence of a finitely conducting ground and the calculation of
cross polarized radiation is included.  Patterns for several elevation angles are
calculated for the lens antenna at the frequencies 3, 4 and 5 Mc.  The
calculated patterns are compared to the patterns measured using a 1/40th
scale model of the lens antenna, which was constructed and tested under a
separate contract.  The main details of the measured and calculated patterns
agree quite well; however, the lesser details did not compare as well, and it is
felt that more accuracy is required in the theoretical calculations for the flared
horn.  An outline of a more accurate theoretical calculation is given.  (Author's
abstract, technical report, English language, file no. 1045, Electro-magnetic






Radiation Field Characteristics of Lightning Discharges in the Band 1
kc/s to 100 kc/s
Title Text
Taylor, W. L.Author Text
J. Res. Nat. Bur. Stand., vol. 67D, no. 5, p. 539; September-October 1963.Source Text
Keyword Text
The groundwave portion of atmospheric waveforms was examined to
determine various characteristics of the radiation field from lightning
discharges.  Sixty-nine representative waveforms were selected from 1,029
atmospherics from 21 thunderstorms in the Oklahoma and North Texas area.
The average amplitude and phase spectra, from 1 kc/s to 100 kc/s, are
presented for several groups of atmospherics having distinguishable
characteristics.  Various relationships involving the total radiated energy, peak
field strength, first half cycle length, spectral amplitude peak and frequency of
spectra peak are presented.  The "normal" type of atmospheric, composing
86 percent of the total, is predominately of positive initial polarity, has a
spectrum peak near 5 kc/s and has well defined relationships between the
parameters mentioned above.  All "other" types of atmospherics are
predominately of negative initial polarity, have a spectrum peak from less than
1 kc/s to 18 kc/s and have no well defined relationships between the various
parameters.  (Author's abstract, formal literature, English language/USA






Design Study for Antenna, Submarine Direction Finding (For use with
Receiving Sets AN/BRD-4 and AN/SRD-7
Title Text
Travers, Douglas N. and Moore, John D.Author Text
Prepared for Navy Dept., Contract NObsr-89514, 1 October 1963.Source Text
Keyword Text
Proposed design details are presented for the antenna for use with the
AN/SRD-7 and AN/BRD-4 equipments to meet specification SHIPS-A-4396
dated 15 January 1963.  Emphasis is placed on the method to obtain the
required sensitivity.  The recommended approach is based on the use of
untuned crossed simple loop antennas coupled to low noise untuned
preamplifiers.  Possible results obtainable with direct tuning of the loops is
also discussed and a method for accomplishing solid state tuning is outlined.
The proposed antenna layout and encapsulation method is discussed in
detail.  A model (mechanical properties only) will be built for test to verify the
encapsulation method.  The layout and operation of the goniometer and
control unit are described.  The resulting modifications to the AN/BRD-4 and
AN/SRD--7 equipments are given.  Modification to the AN/SRD-7 equipment
is minor.  Preliminary sensitivity data on the AN/BRD-4 receiver is given.  The
areas where difficulties may arise in meeting the specification are discussed.
The problems are the primary power frequency, the automatic failure indicator,
and the area available for pressure fittings within the free flooding mast.






Feasibility Study on an Airborne L-Band and UHF Omnidirectional
Antenna
Title Text
Turner, A. G.Author Text
General Dynamics, Forth Worth, Texas, Report No. FZE227, ASTIA No. AD-
424 385; 25 October 1963.
Source Text
Keyword Text
A description of a feasibility study and limited development work
accomplished by GD/FW on an Airborne L-band and UHF Omnidirectional
Combination Antenna are presented.  The study and work are exemplary of
the fact that it is desirable to combine as many functions into an aerodynamic
blade antenna as possible during the development of a high-speed fighter
airplane.  The main objective in this study has been to determine the
feasibility of developing a combination L-band and UHF antenna which will
provide omnidirectional radiation pattern coverage that will meet the
specifications in MIL-A-6224 for UHF and MIL-A-25730 for L-band.  Since the
L-band antenna is incorporated in the envelope of a UHF blade antenna, the
feasibility study has been limited to the development of an L-band antenna
with the desired radiation pattern characteristics.  (Author's abstract,
technical report including miscellaneous government published material,






Input Impedance and Radiation Efficiency Characteristics of VLF Trailing-
Wire Antennas and VLF Side-Loaded Transmission-Line Antennas
Title Text
Wade, H. D.Author Text
New Mexico University, Albuquerque, NM, Report No. TR EE100, Contract
No. Nonr 279801, ASTIA No. AD-423 420; October 1963.
Source Text
Keyword Text
Presented is a comparison in free space of input impedance and radiation
efficiency characteristics of two types of radiating structures which have been
proposed for use as airborne VLF antennas:  Namely, the single "trailing-wire
antenna" and the side-loaded "transmission-line antenna."  From the theory of
side-loaded transmission-line antennas derived by R. W. Kulterman, input
impedance, radiation efficiency, and side-loaded voltage drops are calculated
for examples of three types of transmission-line antennas.  Some general
comparisons are made between the efficiency and impedance characteristics
of training-wire antennas and transmission-line antennas.  Some advantages
and disadvantages of both types of antennas are given.  (Author's abstract,
technical report including miscellaneous government published material,







A Suggested Method of Accurately Measuring the Virtual height of
Reflection of Radio Waves from the Ionosphere
Title Text
Whitehead, J. D., and Malek, A.Author Text
J. Atmos. Terrest. Phys., vol. 25, p. 599; October 1963.Source Text
Keyword Text
Two methods of measuring the virtual height of the ionosphere have been
widely used.  The first, due to Appleton and Barnett (1925), involves
measuring the relative phase change between ground and sky waves of CW
radio waves as the frequency is slowly changed.  If φ is the relative phase and
h'(f) is the virtual height minus half the distance between transmitter and
receiver, we have: dφ/df = -4*φ*h'(f)/c ,
whence h'(f) may be determined.  However, this method does not work well
when multiple, split or spread echoes are present.  This is why the second
method, that of Breit and Tuve (1926) is the more generally used.  In this
method, the time delay between a transmitted pulse of radio waves and its
echo from the ionosphere gives a direct measure of the virtual height.  In a
typical modern system, the pulse length may be 50 µsec, its peak power 10
kW, receiver bandwidth 20 kc/s and the accuracy of the virtual height
measurement is to a few kilometers, being limited by the length of the pulse
and related bandwidth.  To achieve a more precise measurement, a shorter
pulse, and correspondingly wider receiver bandwidth may be used.  If the
noise were random, the mean power transmitted would have to remain
constant to keep the signal to noise radio constant; therefore the peak power
has to be inversely proportional to the pulse length.  Thus a 1 µsec pulse
would require a peak power of 500 kW, which in practice is expensive to
obtain.  The situation is usually worse than this because many ionospheric
stations are close to powerful local transmitters and the receiver bandwidth
must be sufficiently narrow to fit into the frequency gaps between these
transmitters.  Bandwidths much in excess of 20 kc/s are often unsuitable.
The purpose of this note is to describe a method of measuring virtual height
which retains the advantages of both systems.  50 µsec pulses of reasonable
peak power, and corresponding receiver bandwidth, allow separation of
multiple and split echoes; the radio frequency is swept over about a 1 Mc/s
range, and the phase of the echo is recorded.  Thus all the information one
would have in transmitting a 1 µsec pulse is retained.  The phase of the echo
using a pulse transmission is found by using as reference a CW oscillator,
locked in phase to the transmitted pulse (Findlay 1951).  Between each
transmitted pulse (after the echo has returned) the frequency of the CW
oscillator, which is well defined, is increased by ∆f, which may conveniently
Abstract Text
be 15 kc/s.  At the same time, the transmitted frequency is increased by ∆f.
To achieve the accuracy required and assumed in the calculation below, it is
sufficient if the CW oscillator never departs by more than a radian in phase
from its correct frequency, until after the echo returns.  Technically, this
should not prove too difficult.  (Author's abstract, formal literature, English





Operational Test and Evaluation AN/GRD-11 Direction Finder SetTitle Text
AnonymousAuthor Text




An operational test and evaluation of the modified AN/GRD-11, UHF Direction
Finder, was conducted at Dobbins AFB, Georgia, between 1-30 September
1963.  The purpose of the test was to determine operational suitability
following modifications and appropriate status classification of the equipment
in accordance with AFR 80-6.  This test was a follow-on to operational tests
conducted at Langley and Dobbins AFB's between May and August 1962,
which indicated a need for modifications prior to acceptance as an operational
facility.  Evaluation of the test results indicates the modified equipment is
operationally suitable with exception of the large indicator size which prohibits
installation in control tower consoles.  The status classification of Limited
Standard is considered appropriate.  (Author's abstract, technical report
including miscellaneous government published material, English






QRC-158-1(T) Production AntennaTitle Text
AnonymousAuthor Text
Adams-Russell Co., Inc., Cambridge, Mass., Report No. D293, Contract No.
AF 33(604)40137, ASTIA No. AD-345 141; 19 November 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Very-Low-Frequency Propagation ResearchTitle Text
AnonymousAuthor Text
Sylvania Electric Products, Inc., Waltham, Mass., Final Report No. 2, Report
No. FO154-2, Project NR371 650, Contract No. Nonr-318500, ASTIA No. AD-
348 726; 30 November 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Position Determining Measurements Using Time Difference TechniquesTitle Text
AnonymousAuthor Text
ITT Federal Labs., Nutley, New Jersey, Interim Engineering Report No. 22,
Contract No. NObsr-77558, ASTIA No. AD-346 118; 30 November 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Design, Fabrication and Installation of a Wire-Grid Lens for HF
Radio Direction Finding
Title Text
Buck, R. H., and Franceschini, J. B.Author Text
TRG-West, Division of TRG, Inc., Menlo Park, California, Project No. 4505,
Contract No. AF 30(602)3110, ASTIA No. AD-425 404; November 1963.
Source Text
Keyword Text
Presented is the hardware development stage of an over-all effort directed to
the application of the wire-grid lens to HF direction-finding.  Fundamental
design information from previous studies is available in the form of computer
programs and files.  Use of this data has permitted determination of all
dimensions of a lens which will operate in the 10-50 Mc range having
beamwidths suitable for direction-finder application.  A wire-grid lens, by
reason of its circular symmetry, will form a beam diametrically opposite the
peripheral location of any properly designed feed.  By placing 36 feeds at 10-
degree intervals around the perimeter of the lens and suitably sampling
adjacent pairs of feeds, azimuthal direction information is obtained on
incoming radiation.  Signals from adjacent feeds are compared in both phase
and amplitude such that sum and difference signals can then be used to
generate direction-finding information.  Projected accuracy in the scanning
mode is expected to be better than one degree.  The scanning rate is
intended to range from 0.1 to 1000 revolutions per second.  Based upon
progress achieved to date, as related to the plan for achievement, it is
concluded that the over-all program will experience no major difficulties in
meeting its required goals.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA







Amplified Whistlers as the Source of Jupiter's Sporadic Decameter
Radiation
Title Text
Chang, David B.Author Text
The Astrophysics J., pp. 1231+, 15 November 1963.Source Text
Keyword Text
The generation and amplification of  whistlers in a plasma with a non-isotropic
relativistic component are studied by employing the relativistic collisionless
Boltzmann equation to obtain the appropriate absorption coefficient, and using
Einstein coefficient arguments to obtain the corresponding emissivity.  It is
found that whistler amplification may occur in plasmas with anisotropic
velocity distributions under two quite different conditions:  (a) ωρ2 » ωcω » ω2,
and (b) ω ≈ ωc and ωρ2 » ωcω - ω2 > 0.  Here ω, ωc, and ωρ are the whistler
frequency, (non-relativistic) electron gyrofrequency, and plasma frequency,
respectively.  Considerable amplification can occur in the presence of
relativistic flat-helix electrons drifting in the direction of the wave.  With the
presence of relativistic flat-helix electrons in Jupiter's Van Allen Belt required
by the synchrotron radiation explanation of the continuous Jovian decimeter
radiation, it is suggested that this amplification mechanism may be relevant
to Warwick's dumping theory and Field's radiation belt theory of the origin of
Jupiter's sporadic decameter radiation.  (Author's abstract, formal literature,






Directional Properties of Under-Ice Ambient Acoustic NoiseTitle Text
Greene, C. R.Author Text
Naval Ordnance Laboratories, White Oak, Maryland, NOL TR 63 164, ASTIA
No. AD-420 335; November 1963.
Source Text
Keyword Text
The outputs of a pair of hydrophones suspended beneath the ice and
separated sometimes vertically (210 feet) and sometimes horizontally (359
feet) were tape recorded.  In order to measure directional properties of the
ambient noise so recorded, the tapes were analyzed using polarity
coincidence cross correlation.  The results showed low frequency correlation
as high as 34 percent and some high-frequency correlation, probably resulting
from marine life and strumming antenna wires in camp, as high as 6 percent.
The correlation was generally stable over a period of minutes and often hours.
Selected correlation functions are shown.  (Author's abstract, technical report
including miscellaneous government published material, English






A Survey of Array Theory and TechniquesTitle Text
Moody, H. J.Author Text
RCA Victor Co., Ltd., Canada, Report No. 6-501-3, Subcontract to Northern
Electric Co., Ltd., ASTIA No. AD-430 028; November 1963.
Source Text
Keyword Text
A survey of antenna array theory and techniques is presented.  A geometrical
interpretation is presented which is slightly different from that used by other
authors and adapts readily to frequency scanned arrays.  Six scanning
techniques are discussed in some detail and a number of planar array
antennas are presented which combine one or two of the scanning techniques
for scanning in the two orthogonal directions.  An analysis of systematic
errors due to beam distortions with scanning angle is presented.  These
errors are shown to be nonexistent in 1/wavelength cos alpha space if the
beams all overlap at the same amplitude and can be made negligibly small
even for a frequency scanned array when the beams are separated by equal
frequency increments.  The effects of random errors on gain and side lobe
level are discussed and a simplified diagram of side lobe level as a function of
RMS random error is presented.  (Author's abstract, technical report including
miscellaneous government published material, English language/Canadian






Reflection of radio waves from undulating tropospheric layers.  Angle-of-
arrival, signal level,  fading rate and Doppler shift for coherent reflection
of radio waves from undulating tropospheric  layers
Title Text
Strohbehn, J. W., Waterman, A. T., Jr.Author Text
Technical Report from:  Journal of Research, Section D - Radio Propagation,
Vol. 67D, November - December 1963, pages 609-616.  14 Refs., 1963.
Author employed:  Stanford U., Stanford Electronics Labs., Systems
Techniques Lab., Stanford, Calif.
Source Text
radio wave, troposphere, wave reflection, angle,
arrival, coherence, Doppler effect, fading, layer,







Procedures for Estimating Radio Fields Propagated by Multiple
Scattering the Troposphere
Title Text
Ament, W. S.Author Text
Electromagnetic Research Corporation, College Park, Maryland, Report No.
CRL-2724, Project 5631, Contract No. AF 19(628)272, ASTIA No. AD-601
108; 31 December 1963.
Source Text
Keyword Text
Tropospheric scatter propagation is considered as a multiple scatter process,
the scattering being caused by irregularities of the dielectric structure.  For
simplicity, the atmosphere's statistical properties and its mean refractive
index are assumed to depend on altitude only.  Radio propagation in such an
atmosphere is then considered from the point of view of ray theory.  A Monte
Carlo calculation, suitable for a fast digital computer, is outlined for computing
the multiply scattered fields in a two-dimensional version of the problem.  An
adaptation is outlined for taking account of diffraction and weak ducting at the
earth's curved surface.  Further adaptations for estimating antenna
performance, bandwidth, and azimuthal scattering are proposed.  These
considerations, and experimental evidence, lead to a statistical normal mode
picture of the scatter field at far transhorizon ranges:  the height-gain function
and the statistics of the vertical slope components vary with range only
through an exponential range-attenuation factor.  Analytically prescribed
atmospheric models, resembling atmospheres encountered in trade-wind
inversion areas, are advanced and features of the corresponding statistical
normal mode are computed analytically.  For practical field computations,
mechanization of the Monte Carlo calculation is recommended.  Several
germane, unsolved problems in the theory are noted.  (Author's abstract,
technical report including miscellaneous government published material,






An investigation of the hf wire-grid lens antenna for direction finding
final report.  High frequency  wire-grid lens antenna for direction finding
Title Text
Andreasen, M. G., Greene, J. C., Sharp, E. D., Tanner, R. L.Author Text
Technical Report from:  Technical Research Group, Inc., Menlo Park, Calif.,
Griffiss AFB, N.Y., December 1963 201 pages, Refs, Report RADC-TDR-63-
211, AD-427720, 1963.
Source Text
direction finder, lens antenna, wire mesh, antenna,








An Investigation of the HF Wire-Grid Lens Antenna for Direction FindingTitle Text
Andreasen, M. G., Sharp, E. D., and Greene, J. C.Author Text
Rome Air Development Center, Griffiss AFB, New York, Report No. RADC-
TDR-63-211, Project No. 4504, Task No. 450502, ASTIA No. AD-296 364,
NASA No. N64-14327; December 1963.
Source Text
Keyword Text
This is the final Technical Documentary Report on Contract AF 30(602)2742,
FSC-0082, which has as its purpose the theoretical investigation of the HF
Wire-Grid Lens Antenna for use as an HF direction-finding antenna.  In
Technical Documentary Report 1, the refractive index of double-square wire-
mesh grids was calculated and a ray-tracing technique developed for
synthesizing a lens having a prescribed refractive index in an annular region.
Technical Documentary Report 2 described a feed for exciting the wire-grid
lens, called a "ramp feed", which is electrically equivalent to an end-fire array
of electric dipoles.  Using ray-tracing techniques, radiation patterns of the wire-
grid-lens radiating into a matched transmission line region are calculated
when it is excited by a ramp feed.  In Technical documentary Report 3, the
properties of the HF Wire-Grid Lens Antenna as a direction finder were
investigated when it is operated in the monopulse, amplitude-comparison, and
phase-comparison modes.  In this final Technical Documentary Report an
electromagnetic solution of the radiation characteristics of the HF Wire Grid
Lens Antenna is outlined.  This electromagnetic solution yields accurate
radiation patterns for lenses having any diameter-to-wavelength ratio.  This
solution also includes the effect on the radiation pattern of the flared horn
surrounding an actual wire-grid lens, both for the case when the horn surfaces
are constructed of isotropic metal conductors, and for the case where the
horn surfaces are constructed from radial wires.  The validity of the lens
solution has been tested against results obtained by H. Jasik for the special
case of a Luneburg Lens.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Two Dimensional DF TechniquesTitle Text
AnonymousAuthor Text
American Electronic Labs., Inc., Colmar, Pennsylvania, Quarterly Report No.




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






VOR Dual-Sideband EquipmentTitle Text
AnonymousAuthor Text




The FAA/BRD-404 Dual-Sideband Doppler VOR system consists of a dual-
sideband VHF transmitter and dual-rotor distributor developed for use with the
FAA Doppler VOR ground station.  The dual-sideband transmitter consists of
a sideband generator frequency and phase locked to a carrier transmitter,
sideband amplifiers, and power amplifiers.  The output of the sideband
transmitter is 100 watts per sideband.  The dual-rotor distributor is a capacity
type distributor which switches the two sideband inputs to 50 antenna
outputs.  The sideband inputs are fed simultaneously to opposite antenna
outputs.  Opposite sideband suppression is 30 dB and carrier suppression is
40 dB at the output.  Adjacent antenna output isolation is 30 dB and isolation
to the remaining antenna outputs are 50 dB or more.  The use of a dual-
sideband system in the Doppler VOR ground system is possible and should
show improvement over a single sideband system.  (Author's abstract,
technical report including miscellaneous government published material,






Net Controlled HF/DF EquipmentTitle Text
AnonymousAuthor Text
Sylvania Electric products, Mountain View, California, Interim Development




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
AnonymousAuthor Text
Report No. 17, RRL Publication No. 241, First Quarterly Report, period
covered 1 July 1963 to 30 September 1963, sponsored by U.S. Army
Electronics Research and Development Laboratory, prepared by
Radiolocation Research Laboratory, Electrical Engineering Research
Laboratory, Engineering Experiment Station, University of Illinois, Urbana,
Illinois, 31 December 1963.
Source Text
Keyword Text
The purpose of the contract is to continue and extend the studies and
investigations which will lead to the design of radio direction finding systems
(and radiolocation systems) for the MF-HF-VHF range in accordance with
specified requirements.  Studies and investigations are being continued and
extended under two tasks entitled:  Radio direction finder and radiolocation
systems engineering, and radio propagation and radiolocation research.
Progress under each task has been made and is described.  First results of
the significance of the measurement of elevation angle of arrival in the
determination of distance in intermediate range radiolocation is presented.






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Report No.




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






An FM Technique for Observation of VLF Whistler-Mode PropagationTitle Text
Carpenter, G. B.Author Text
Stanford Electronic Labs., Stanford University, Menlo Park, California,
Contract No. Nonr-22527, ASTIA No. AD-429 891; December 1963.
Source Text
Keyword Text
Natural whistlers and signals from VLF transmitters were employed in
studying whistler-mode propagation.  The usefulness of whistler is restricted
by the relative lack of information concerning lightning-source parameters,
while relatively poor multipath resolution was obtained using the signals of
VLF transmitters.  A controlled source experiment intended to overcome
these disadvantages is described.  When a VLF transmitter is frequency
modulated, high resolution of multipath signals is theoretically possible.  The
FM technique for detecting and resolving whistler-mode signals is based on
the observation of amplitude modulation of the direct subionospheric signals
due to the presence of whistler-mode signals.  Travel time of the whistler-
mode signal is associated with the periodicity of the envelope changes of the
composite signal.  Factors such as signal dispersion, value of modulation
parameters, and instrumental effects are considered with regard to their
influence on detection and resolution.  An actual FM experiment was
conducted employing transmissions from NPG (18.6 kc) at Jim Creek,
Washington.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






An Error Analysis of Ionogram Transmission-Curve TechniquesTitle Text
Donnelly, Richard FrankAuthor Text
Radiolocation Research Lab., Dept. of Electrical Engineering, Engineering
Experimental Station, University of Illinois, Urbana, Illinois, RRL Publication
No. 224, DC No. AD 436 034, December 1963.
Source Text
Keyword Text
The sources of error involved in applying transmission curves to ionograms are
analyzed.  Several measures for reducing the errors involved in present
ionogram transmission-curve systems are presented.  Several relationships
between range error and the effective-height error, range, and vertical angle of
incidence for a spherical earth are presented in a series of graphs useful in
radiolocation predictions.  A suggestion is made for the solution of the pattern
recognition problem involved in applying digital techniques to the pulse
information in the ionosonde receiver.  (Abstract source unknown, technical






Faraday Rotation Near the Transverse Region of the IonosphereTitle Text
Dulk, George A.Author Text
J. Geophys. Res., vol. 68, no. 24, pp. 6391-6400, 15 December 1963.Source Text
Keyword Text
It is shown that some of the equations used to describe Faraday rotation are
often misinterpreted in the case of propagation through an anisotropic
magnetic field when the cosine of the angle between the magnetic field and
the wave normal changes sign along the ray path.  Such a case is common
when transmissions are from a high-altitude satellite in the region of the
ionosphere in which the direction of propagation is nearly perpendicular to the
earth's magnetic field.  Use of the usual equations can result in
misinterpretation of the data.  A set of modified equations is given, and these
are shown to be consistent with measured Faraday rotation.  Using the
modified equations in a ray-tracing program, we analyze errors resulting from
the use of several approximations near the transverse region.  The
approximations investigated are (1) quasi-longitudinal propagation, (2) straight
line propagation, and (3) use of an effective ionospheric height.  (Abstract






Measurement of the Phase Centers of AntennasTitle Text
Dyson, J. D.Author Text
University of Illinois, Electrical Engineering Laboratory, Technical Report No.
66, Contract No. AF 33(657)10474; December 1963.
Source Text
Keyword Text
There are many antennas, including the log-periodic and log-spiral antennas,
that do not have a unique phase center.  For these antennas an "apparent
phase center" is defined over a limited range of space surrounding the
antenna.  A measurement technique has been developed that will permit
automatic plotting of modified phase patterns from which the effective position
of this "apparent phase center" may be determined.  This technique requires
the use of only standard antenna pattern recording equipment and a detector
which is sensitive to the amplitude and to the phase of the radiated field of the
particular antenna under consideration.  Deviation of these patterns from a
unit circle on a polar plot or straight line on a rectangular plot (or as a
modification, from the amplitude pattern) may be interpreted from curves
supplied, to show the position of the phase center with respect to the known
center of rotation used to obtain the patterns.  Using only slightly more
complex equipment, a variation in the system will permit the phase center to
be determined directly at any angle of observation around the antenna.  This
modified system may be servo-controlled to provide an automatic plot of
relative-position of the apparent phase center.  The system can materially
reduce the time required to determine the phase center of antennas and
should be a useful tool in the study of those antennas for which a phase
center does not exist.  Measurements of the position of the apparent phase
center of a log-periodic dipole array, a conical log-spiral antenna, and of one
planar logarithmic spiral antenna as a function of the angle of observation
around the antenna are included.  (Author's abstract, technical report
including miscellaneous government published material, English






Propagation of VLF Waves in Highly Conducting MediumTitle Text
Grobner, O.Author Text
Innsbruck University, Innsbruck, Austria, Contract No. AF 61(052)490, ASTIA
No. AD-434 776; 1 December 1963.
Source Text
Keyword Text
For studying the propagation of VLF waves in rock, an excursion to German
and Dutch mines was made in September 1963.  It was the purpose of this
excursion to conduct measurements of subsurface propagation through
geological bodies which in their structure and in the type of disturbances
(mineralization) differed considerably from the regions of Tyrolian mines
studies so far.  (Author's abstract, technical report including miscellaneous
government published material, language unknown/Austrian abstract,






Project TACAMO Investigation of Very-Low-Frequency (VLF)
Propagation in the Pacific Area
Title Text
Johnson, E. C.Author Text
Aeronautical Electronic and Electrical lab., Naval Air Development Center,
Johnsville, PA, ASTIA No. AD-346 187; 16 December 1963.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






An Experimental Beverage Antenna Array for Tactical Land Based
Direction Finding between 1.5 and 30 Mc
Title Text
Martin, P. E., Travers, D. N., Castles, M. P., and Lorenz, R.Author Text




Initial results of theoretical pattern studies are presented which show trends
leading to optimum designs for the special requirements of the U.S. Army.
Sufficient evidence has been obtained to suggest that extensive investigation
of circular arrays of Beverage antennas with larger inner radii be conducted for
the 2 to 10 mc/s range in the hope of obtaining much better evaluation
patterns than have been thought possible to date.  Additional results of the
impedance measurements including mutual coupling are presented.  Some
data obtained are withheld until the effects of a nonoptimum measuring
technique can be evaluated by additional measurements.  A push-pull
amplifier circuit has been designed and evaluated for use as the RF switch in
a solid state commutator.  Design of the commutator logic circuits is
essentially complete and construction is expected to begin in the near future.
Performance of this switch element circuit is significantly better than any
previous commutator switches developed at this laboratory.  An examination
of the DFG-2 deflection circuits has indicated that a modification will be
required to properly display the nonsymmetrical patterns obtained from a
circular array of Beverage antennas.  Even with this modification, however,
recent results for the Navy Department research work on a smaller array
indicate that the accuracy of the system will be limited by the DFG-2
instrumentation.  (Author's abstract, technical report including miscellaneous







Portable Spaced-Loop AntennaTitle Text
Moore, J. D., Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Quarterly
Progress Report No. 1, Contract No. DA 36-039-AMC-03405(E), ASTIA No.
AD-434 326; 31 December 1963.
Source Text
Keyword Text
The primary effort during the first quarter of the contract has been devoted to
the literature search, theoretical study, preparation of a field site and the
beginning of the experimental investigation.  The literature search is complete
and a list of papers reviewed is given.  The theoretical study has been aimed
primarily at determining the best spaced-loop configuration and whether a
simple sense system can be devised to resolve all ambiguities.  The coaxial,
vertical coplanar, horizontal coplanar spaced loops and combinations of these
antennas were considered.  The coaxial spaced loop is now believed best for
this application, however, none of the sense schemes will always resolve all
of the ambiguities.  For the coaxial spaced loop, a single bearing
(unambiguous) can be obtained for all but pure horizontal polarization in which
case a two-way ambiguity exists.  This disadvantage is not considered great
as pure horizontal polarization will almost never exist for a sustained period
for non-line-of-sight paths.  The field site and temporary receiving equipment
are described.  The proposed sense method and tuning technique dare
discussed.  Field data to date indicate acceptable coaxial spaced loop
performance at all frequencies tested with sensitivity data indicating that the
specification can be met (2 microvolts per meter).  (Author's abstract,
technical report including miscellaneous government published material,






Hourly Variability of Density at Radiosonde HeightsTitle Text
Nee, Paul F.Author Text
Technical Report from:  Air Force Cambridge Research Labs L G Hanscom
Field Mass, Report 64 788-ERP53, 3 pages; December, 1963.
Source Text
atmospheres, density, radiosondes, atmosphere
soundings, air, reliability, test methods,  diurnal
variations, periodic variations, time, height finding,
correlation techniques,  direction finding,
meteorological phenomena, radio receivers, atmospheric
density, NTISDODXD
Keyword Text
Estimates of the root mean square change in density at 1, 7, 12, 18, and 25
km are  presented for lags of one through 24 hours. The lag variability at all of
the heights  considered increased in time. The relative magnitudes of these
lag variabilities, expressed  as a per cent of the observed mean at each level,
show that for a given lag, the variability  decreases from 1 to 7 km, increases
from 7 to 12 km, and then decreased again from 12  to 25 km. The auto-
correlation coefficient was derived from the lag variability and is also
presented. The auto-correlation function decayed to zero at a lag of 22.6
hours at 7 km.  Correlations greater than zero persisted for more than 24
hours at the other four levels.   Observed diurnal variability was less than 1.2






Technical Evaluation of Radio Direction Finder Set, AN/BRD-4 (Phase 1)Title Text
Rigdon, W. W.Author Text
USL Technical Memo. No. 943.2-055-63, U.S. Navy Underwater Sound Lab.,
Fort Trumbull, New London, Connecticut, 4 December 1963.
Source Text
Keyword Text
This laboratory was assigned the task of conducting a technical evaluation on
a radio direction finder set AN/BRD-4.  A service test model, AN/BRD-4, was
subjected to a Phase I (electrical performance characteristics) evaluation
during the period March 1963 - September 1963, to determine compliance
with the electrical performance requirements of the contract specifications.
This memorandum is concerned with the results of this Phase I evaluation.







Accuracy of Data Obtained Through the Cedar Creek Automatic Radio--
Tracking System
Title Text
Sargeant, A. B., Forbes, J. E., and Warner, D. W.Author Text












Shinev, K. D.Author Text
Air Force Systems Command, Foreign Technology Division, Edited
Translation no. FTD-TT-62-1826/1+2+3+4, Defense Documentation Center
Report No. AD429454; 19 December 1963.
Source Text
Keyword Text
This 481 page report is a translation from Durzhavno Izdatelstvo Teknika,
SOFIYA-1960, pp. 1-410.  The contents contains material principally intended
for fifth year students in mechanical and electrical engineering institutes
having a special radio engineering department.  The material content is
relatively basic in nature, covering a very wide scope.  General information
and basic principles are presented in most instances.  Pages 269-272 of the
translation is concerned with the basic description and theory of the Beverage
Antenna.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Tropical Propagation ResearchTitle Text
Sturgill, L. G.Author Text
Atlantic Research Corp., Jansky and Bailey Division, Washington, D.C.,
Semiannual Report No. 3, DDC No. AD 609 286, December 1963.
Source Text
Keyword Text
A method has been developed for classifying tropical vegetation into five
visually recognizable divisions in accordance with the shape characteristics of
each division.  The real purpose of such a classification system is to allow the
observer to roughly measure the variety of growths that may be encountered
in tropical regions in relation to communication problems.  It remains in the
next step to develop units of numerical measure for each of these
classifications so that the effects of vegetation can be numerically related to
propagation prediction techniques.  In the course of developing
instrumentation suitable for the performance of the field measurements under
extreme environmental conditions, it was necessary to develop and fabricate
several special purpose items.  This report presents some of the details of
these special items of equipment.  (Author's abstract, technical report,
English language, document not available, propagation study, radio waves,
tropical regions, propagation, transmissions, attenuation, terrain,
mathematical models, Thailand, jungles, antennas, power supplies,







Thomson, J. H.Author Text
Quarterly J. of the Royal Astronomical Soc., pp. 347+, December 1963.Source Text
Keyword Text
The discussion is confined to radar studies of the planets, lunar and solar
radar being excluded.  There are two limiting cases of radar systems, pulse
and continuous wave; the former enables the range and angular power
spectrum of the target planet to be measured, the latter the line of sight
velocity and the frequency spectrum.  Actual radar systems are often a
combination of the two.  Methods are described for measuring the rotation of
the target, and for mapping its surface.  The probable strength of echoes is
discussed; present techniques allow the three inner planets to be detected.
Necessary computational and electronic techniques are discussed.  The
history of the subject since 1958 is recorded.  Observations  of Venus have
resulted in a much more precise measurement of the astronomical unit, which
is in conflict with the generally accepted value, and the rotation period has
been measured as 250 to 300 days, the rotation being retrograde.  Mercury
and Mars have been detected.  A start has been made with the mapping of
planetary surfaces.  (Abstract source unknown, formal literature, English






A Study Technique to Produce a High Frequency Land Based Direction
Finder Utilizing Traveling Wave Beverage Antennas in the Air-Earth
Interface
Title Text
Travers, D. N., and Martin, P. E.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Interim Report No.
2, Project No. SF0010805, Contract No. NObsr-89345, ASTIA No. AD-426
354; 23 December 1963.
Source Text
Keyword Text
A bearing accuracy test on the 112 meter circular array of Beverage antennas
with 2-degree element spacing has been initiated.  About 300 of proposed
1000 useful bearings have been obtained to date.  A standard deviation
significantly less than that reported in 1961 for the same site with 10-degree
element spacing is already apparent.   The theoretical study of the Beverage
antenna(s) supported in part by an experimental program is continuing.  A
comprehensive pattern study for various electrical and mechanical parameters
has shown that simple summation of signals from adjacent antennas will
cause a significant reduction in the beamwidth and the polarization error,
while providing an increase in the system sensitivity.  Measurements of the
wave tilt angle for ground wave propagation have been completed.  In general,
the results support the choice of constants used in the theoretical study.
(Author's abstract, formal literature, English language/USA abstract, file






Extra Long Waves Propagation with RocketsTitle Text
Vassy, E. J.Author Text
Paris University, Paris, France, Contract No. AF 61(052)155, ASTIA No. AD-
434 771; 30 December 1963.
Source Text
Keyword Text
Measurements were made of the field of a 16.8 Kc transmitter at long
distance (2200 Km) versus the height.  The field disappears at the height of
110 km by day as well as by night.  There is no modulation when the loop
rotates with the rocket.  The wave presents a dispersive effect depending on
the Earth's magnetic field.  (Author's abstract, technical report including
miscellaneous government published material, language unknown/French






Oblique Propagation of Groundwaves Across a Coastline - Parts I and IITitle Text
Wait, J. R.Author Text




The amplitude and phase of the groundwave are calculated for oblique
propagation across a flat lying coastline.  The land and sea are assumed to
be smooth and homogeneous.  Attention is focused on the effects which take
place near the coastline.  It is shown that the reflected wave depends
critically on the angle of incidence θ0.  The amplitude and phase are
calculated for oblique propagation across a coastline with a sloping beach.  In
this case, the land and sea are taken to be plane surfaces and the beach
slope is constant.  It is shown that the reflected wave may be quite significant
and it has a fundamentally different character from the reflected wave in the
case of a flat-lying coastline.  (Author's abstract, formal literature, English






Array Antennas:  New Applications for an Old TechniqueTitle Text
Allen, J. L.Author Text
Lincoln Laboratory, Massachusetts Institute of Technology, Lexington,
Massachusetts, Contract No. AF 30(602)2415, ASTIA No. AD-612 528; 1964.
Source Text
Keyword Text
Antenna arrays exist in a wide variety of configurations, with the number of
radiating elements ranging from two to several thousand.  However, all are
governed by the same fundamental principles, which are described in this
article.  (Author's abstract, technical report including miscellaneous







World Distribution and Characteristics of Atmospheric Radio NoiseTitle Text
AnonymousAuthor Text
Documents of the Xth Plenary Assembly, Geneva, 1963, Report No. 322,
Geneva Switzerland, International Telecommunication Union, 1964.
Source Text
Keyword Text
The determination of the minimum signal level required for satisfactory radio
reception in the absence of other unwanted radio signals necessitates a
knowledge of the noise with which the wanted signal must compete.  The
whole  problem involves a consideration of the type of modulation and the
influence of the detailed characteristics of the noise on the recovery of the
information contained in the transmitted signal.  There are a number of  types
of noise which may influence reception, although, with a particular circuit,
usually only one type will predominate.  Broadly, the noise can be divided into
two categories depending on whether it originates in the receiving system or
externally to the antenna.  The internal noise is due to antenna and
transmission line losses, or is generated in the receiver itself.  It has the
characteristics of thermal noise, and, in many cases, its effects on signal
reception can be determined mathematically with a high degree of precision.
External noise can be divided into several types, each having its own
characteristics.  The most usual types are of atmospheric, galactic, and man-
made origin.  All these types are considered here, but since atmospheric
noise usually predominates at frequencies below about 30 Mc/s, this report
deals primarily with this type and with its influence on the reception of
signals.  The purpose of this report is to present values of noise power and of
other noise parameters, and to show, by examples, the method of using
these in the evaluation of the probable performance of a radio circuit.  For this
application, variations in the parameters must be taken into account.















Purpose and Use:  Antenna group for direction finder AN/PRD-51 is a
complete man and vehicular transportable radio direction finding station when
used in conjunction with radio receiver for direction finder AN/PRD-51.  The
station covers an operating frequency range of .535 to 20.5 mc in five bands.
The antenna group may be used remote from the antenna (100 feet
maximum) in either the visual or aural modes of operation.  It may also be
used in the immediate vicinity of the antenna in the aural mode of operation.
The antenna group may easily be installed and operated in a vehicle.  During
vehicular operation, both the visual and aural modes of operation are available.
 Local and remote antenna operation are also applicable.  (Author's abstract,






Polarization Observations of Jupiter at Decameter WavelengthTitle Text
Barrow, C. H.Author Text
ICARUS 3, p. 66, 1964.Source Text
Keyword Text
Description of polarization sense distributions at 16, 18, 22, and  26 mc
including occurrence probabilities, independent of polarization.  (Abstract
written for purpose of this publication by Southwest Research, formal






Investigation Concerning the Operation of Interference Fields of Different
(or distinct) Direction-Finding Methods
Title Text
Baur, E.Author Text
Darmstaedter Dissertation D17,  1964.Source Text
Keyword Text







The Daily Response of the F-Region to Variations in Solar ActivityTitle Text
Becker, W.Author Text
Electron Density Distribution in the Ionosphere and Exosphere, proc. NATO
Advanced Study Institute, Skeikampen, Norway, Ed. E. Thrane, pp. 217-21,
Amsterdam, North-Holland Publ. Co., 1964.
Source Text
Keyword Text







On the Seasonal Effect of the F-Region at Medium LatitudesTitle Text
Becker, W.Author Text
Electron Density Distribution in the Ionosphere and Exosphere, Proc. NATO
Advanced Study Inst., Skeikampen Norway, Ed E.  Thrane, pp. 217-21,
Amsterdam, North-Holland Publ. Co., 1964.
Source Text
Keyword Text







Real Height Analysis of an Ionospheric StormTitle Text
Becker, W.Author Text
Electron Density Distribution in the Ionosphere and Exosphere, Proc. NATO
Advanced Study Inst., Skeikampen, Norway," Ed. E. Thrane, pp. 152-9,
Amsterdam, North-Holland Publ. Co., 1964.
Source Text
Keyword Text







Review of the Jansky and Bailey Research Relating to Propagation of
Radio Waves in Jungle Environments
Title Text
Boys, J. A.Author Text




The problem of counterinsurgency communications is first reviewed with a
view to placing the Jansky and Bailey (J & B) research program in context.
The program is described and reviewed as to its appropriateness, adequacy,
and method.  It is further examined in an attempt to delineate items deserving
changes in emphasis, addition, or deletion.  It is concluded that the program
is a necessary part of the research required for rational specification of
communication systems for counterinsurgency.  Comments, as to adequacy
and method, are difficult to state firmly without further study and more detailed
knowledge of the program.  However, the opinion is expressed that more
emphasis should be given to the statistical design of the experiments and to
the formulation and verification of a general prediction model for path loss over
arbitrary terrain and foliage.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA







The Analysis of Ionospheric h'(f) Records Using the Method of Least
Squares
Title Text
Brown, D. J.Author Text
Penn State University, Ionospheric Research Lab., University Park, Pa.,
Science Report 202, 1964.
Source Text
Keyword Text







A Symmetrical Eight-Element Four-Phase Adcock AntennaTitle Text
Burtnyk, N.Author Text




The feasibility of using commercially  available wide band transformers for
phase transformers for phase transformation in a symmetrical eight-element
four-phase Adcock antenna was demonstrated.  Errors caused by
dissimilarities in transformer characteristics were negligible compared to
normal site and reading errors.  The theoretical sensitivity of the eight-element
system compared to the conventional four-element Adcock were shown to be
in a power ratio over the lower portions of the band.  (Author's abstract,
technical report including miscellaneous government published material,






Ionospheric Propagation StudiesTitle Text
Dueno, B.Author Text
Puerto Rico University, Mayaguez, Puerto Rico, Contract No. AF
19(604)8342, ASTIA No. AD-603 776; 1964.
Source Text
Keyword Text
A relation for the condition of minimum time delay focussing for the spherical
earth geometry is obtained assuming on ionosphere with a parabolic
distribution of electron density.  Theoretical curves for the case of sweep
frequency backscatter are obtained that agree well with experimental values.
A qualitative explanation of frequency independent echoes is given in terms of
the flat earth and ionosphere approximation.  Unusual cases of motions of
this frequency independent echoes are discussed and explained.  The diurnal
and seasonal variations of backscatter echoes from the south for the years
1962 and 1963 is given and discussed.  (Author's abstract, technical report
including miscellaneous government published material, English






Air to Undersea Communication with Magnetic DipolesTitle Text
Durrani, S. H.Author Text
IEEE International Convention Record, vol. 12, Part 6, pp. 320-330; 1964.Source Text
Keyword Text
Simplified expressions are derived for the electromagnetic fields produced by
a vertical or horizontal magnetic dipole (loop) located in air above the sea.
The expressions hold over the quasi-near range in both media subject to
certain mild restrictions.  The solutions are obtained by first applying the
boundary conditions to determine the magnetic Hertz potential in the form of
Sommerfeld integrals and then relating these to two auxiliary integrals and
their derivatives, asymptotic series for which are obtained by extending the
work of Baños and Wesley.  The horizontal magnetic dipoles (loop in the
vertical plane) is found to be superior to the vertically oriented dipole of the
same size and excitation, from the point of view of field strength induced in
the sea at large distances from the source.  A comparison with previously
published results for the electric dipole shows the magnetic dipole to be
better, provided the number of turns in the loop exceeds a certain minimum.
An approximate analysis on the basis of equal powers also shows the
magnetic dipole to be better except for points near the outer rim of the quasi-
near range, where the two aerials are equally effective.  (Author's abstract,







Antenna array systems - reflectometer accuracy, twin channel receiving
systems, band array,  servo systems, and rotating display systems
Title Text
Hayden, E. C.Author Text
Technical Report from: Illinois Univ., Urbana.  Radiolocation Research Lab, 16
pages, Refs, Report RRL-270, Astia Document (AD)-464727, 1964.
Source Text
antenna array, display system, receiving system,
reflectometer, accuracy, antenna, array, band,







Refinement of the Chart Projection Base for Long Range Air  NavigationTitle Text
Junek, Filip F.Author Text
Technical Report from: Coast and Geodetic Survey, Washington, D. C., 20
pages, 1964.
Source Text
map projection, navigation charts, aircraft, position
finding,  direction finding, projective geometry,
distortion
Keyword Text
In charting for air navigation, the Aeronautical Chart  Division of the U. S.
Coast and Geodetic Survey provides  charts on projection bases which will
best serve the needs of  navigators. Flights of longer distances at increasing
speeds  have necessitated improvements in the various tools of the  navigator.
Improvements in position finding and tracking  equipment, and refinements in
navigation techniques require  suitable charts for working bases. Only certain
conformal  chart projections are adequate for chart needs. It is  necessary
that each chart be on the proper type of projection  in its best suited form in
order to serve the navigator  environment. Projection bases used for long
range air  navigation charts are considered, with special regard to scale
variation, directional reference, and great circle  representation as affected by
the distortions which are  inevitable in projections. Attention will also be







Phase Comparison Properties of the Dual Mode Spiral with Application
to Direction Finding
Title Text
Kaiser, J. A. and Little, J. H.Author Text




Attention is given to the application of the phase comparison properties of the
dual-mode spiral antenna to a very simple, passive direction finding system,
as well as to the problem of a rotating azimuthal reference plane with change
in frequency.  The first and second radiation modes of the Archimedean spiral
are treated, although the treatment can be extended to any two adjacent
modes.  The coordinate system of a dual-mode spiral  is illustrated; and both
modes will be in-phase along one radial from the spiral center, with this
direction defined as φ = 0 degrees.  The necessary equations are evolved;
and graphs depict the directed outputs (1) from one filament of dual-mode
spiral vs φ and (3) of dual-mode spiral displayed on X-Y indicator.  (Authors'






Radio Ray Propagation in the IonosphereTitle Text
Kelso, J. M.Author Text
Radio Ray Propagation in the Ionosphere, New York, McGraw-Hill, Inc. 1964.Source Text
Keyword Text





 Passive RadarTitle Text
Nikolayev, A. G. and Pertsov, S. V.,Author Text
Passive Radar, U.S. Army Foreign Science and Technology Center,
Washington, D.C., DDC No. AD 627 693, translation from Passivnaya
Radioelekatsiya, pp. 147-71, 1964.
Source Text
Keyword Text
The translation concerns itself principally with phase comparison methods of
radio direction finding.   In view of the impossibility of measurement of an
absolute value of a signal phase, a method of comparison  of phases is  used
in radiothermal location, as well as in active radiolocation (radar), for
measurement of angular coordinates.  (Abstract written for purpose of this
publication  by Southwest Research, book, English language/translated from






Observations of Fine Structure in Jupiter's Decametric Radio EmissionTitle Text
Riihimaa, J. J.Author Text
Ann. Acad. Sci.  Fennicae A VI, No. 156, 1964.Source Text
Keyword Text
This paper describes 18-20 mc swept frequency spectrograph at 10 per
second sweeps and 80 KC bandwidth, and notes several types of band
structures.  (Abstract written for purpose of this publication by Southwest






Atmospheric Refraction Effects on Precision Radar TrackingTitle Text
Smyth Research AssociatesAuthor Text
Technical Report from: Smyth Research Associates, San Diego Calif.  Report
SRA-179-RADC-TR61 64, 2 pages.
Source Text
radar tracking, atmospheric refraction, ranges
(distance),  azimuth, Doppler effect, errors,
troposphere, ionosphere,  angle of arrival, radio
interferometers, satellites  (artificial), guided
missile tracking systems, refractive  index, radar
interference, frequency  shift, experimental  data,
geometry
Keyword Text
This report describes atmospheric effects on the three  important radar
tracking parameters; elevation angle error,  range error and Doppler error. The
results of experimental  sea-interferometer measurements using radio
satellites are  compared with those predicted on the basis of routine
refractive index data. It is shown that observed elevation  angle error usually
exceeds predicted values by about 1.5  milliradians at 1 deg elevation angle
and about 0.3mr at 8.5  deg elevation angle.  Range error fluctuations are as
much as  30 meters at 108mc. Doppler errors are of the order of a few  cps at
108mc, at low elevation angles. Appendices are  included, which describe in
detail the computational methods  for elevation angles of sea-interferometer
minima, Doppler  frequency shift, and prediction of refractive effects using






Impedance Matching of Helical AntennasTitle Text
Stegen, R. J.Author Text
Trans. IEEE, vol. AP-12, no. 1, pp. 125-6, 1964.Source Text
Keyword Text
Since the invention of Helical Antennas and their theoretical and empirical
design and evaluation, antenna designers have attempted to discover a
frequency-insensitive means of feeding the helix.  Moderate success has
been achieved by a number of groups in that an input VSWR of less than 2.0
has been achieved over moderate frequency bands.  In a few cases, these
antennas operating over a 20 percent band generally specify a VSWR of 2.0.
The achievement of very low values of VSWR have apparently escaped the
efforts of the antenna designer for a number of reasons.  He has assumed
that the fee-point impedance of a helix is always approximately 140 Ω.  He
has also assumed that the method of connecting the transmission line  to the
helix is relatively unimportant, possibly because it is short.  Tests at Canoga
Electronics Corp. have shown that neither of these two statements is true.
This is particularly so for  transmission lines which are relatively large in
terms of the operating wavelength.  The transition from the coaxial line to the
helix produces an impedance transformation which materially affects the
apparent helix impedance.  The method of connecting the axial-mode helix to
a transmission line is of prime importance in insuring that the helix
impedance will remain relatively constant as a function of frequency.  This
constant impedance is an absolute necessity if a low VSWR and broad-band
matching is to be achieved.  It has been determined empirically that the so-
called feed finger, i. e., the metallic part which connects the helix to the
center conductor of the coaxial transmission line, must be quire carefully
designed.  Random use of fairly arbitrary shapes for the feed finger results in
a very widely divergent set of impedance data at the transmission-line
termination.  A feed finger which has been found to provide the most broad-
band impedance match to the helix is shown.  (Abstract source unknown,







Van Valkenburg, M. E.Author Text
Network  Analysis, 2nd Ed., Englewood Cliffs, N.J., Prentice-Hall, 1964.Source Text
Keyword Text





Electromagnetic Surface WavesTitle Text
Wait, James R.Author Text
Advances in Radio Research,vol. 1, pp. 157-217, ed. J. A. Saxton, Academic
Press, London/New York, 1964.
Source Text
Keyword Text
This chapter relates to the following topics: dipole over an impedance plane,
related surface wave problems, axial waves on cylindrical rods, azimuthal
waves on cylindrical boundaries, propagation over a homogeneous spherical
earth, mixed-path propagation, and wave propagation over an inhomogeneous
sphere.  The section on mixed-path propagation deals in particularly with the
formulation for a two-section path, reduction to a one-dimension problem,
alternative representations, solution for one antenna at great heights, three-
section path, numerical results, some extensions of the theory, and the
integral equation.  (Abstract written for purpose of this publication by







Electro-Magnetic Theory of Wire Grid Lense AntennaTitle Text
Allton, E. A.Author Text
TRG-West, Menlo Park, Calif., Quarterly Report No. 3, DA Project No.
1G620501 DD49-01, Contract No. DA 36-039AMC-02248(E), DDC No. AD
427 773, 31 January  1964.
Source Text
Keyword Text
The Green's function described in this report is to be used as the kernel of an
integral equation for the current distribution in the surface of the horn of the
wire-grid lens.  It gives the field intensity at one point in the surface due to a
current source at another.  A line current source is expanded by Fourier
analysis into an infinite set of plane sources, having the continuous mode
parameter α.  Each such source generates TE and  TM mode waves, whose
reflection from the ground to the one-dimensional transmission line terminated
by the ground impedance.  The reflected mode waves, integrated over the
mode parameter α, then give the final answer.  The Fourier integral for the
reflected wave cannot be evaluated in closed form; this must be done
numerically, using a high-speed digital computer.  ( See report dated 11/63,
AD 431 499.) (Abstract source unknown, technical report, English language,







Net Controlled HF/DF EquipmentTitle Text
AnonymousAuthor Text
Sylvania Electric Products Ind., Mountain View, California, Report No. 63R87,




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Theoretical Study, Shipboard Direction Finding Antenna ArrayTitle Text
AnonymousAuthor Text
Space-General Corporation, El Monte, California, Contract N123-(955)33769A,
Final Report, ASTIA No. AD-603 654; 24 January 1964.
Source Text
Keyword Text
The major conclusion that can be drawn from this study is that self-focusing,
wide aperture, linear antenna arrays are feasible as shipboard direction
finders.  It has been found that wide aperture direction finding systems have
decided advantages over narrow aperture systems, and a self-focusing or
adaptive wide aperture system has an additional advantage in that it has a
memory capability.  It has been shown that multiple sources can be resolved
by a self-focusing, wide aperture antenna system in contradistinction to
ordinary narrow aperture direction finders which give erroneous bearings when
multiple sources are present.  It has been found, empirically, that a linear
array can resolve a number of sources greater than one-fourth, but less than
or approximately equal to one-third the number of elemental antennas in the
array.  This, of course, presupposes that the sources are separated by more
than an array beamwidth so that they are resolvable.  In addition, a self-
focusing wide aperture, direction finder is less susceptible to the effects or
reradiating objects in the ships environment.  The effect of these reradiators is
to increase the sidelobe levels somewhat and to increase the beamwidth very
slightly.  However, completely erroneous bearings are not obtained as in the
case of a narrow aperture direction finder.  In addition, various techniques
have been described to show how the data stored in the self-focusing or
adaptive antenna array can be utilized to give an indication of the bearings to
the source or sources detected.  It has also been shown how the self-
focusing system can be scanned in frequency by electronic means.  (Author's
abstract, technical report including miscellaneous government published







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
Electrical Engineering Research Laboratory, University of Illinois, Urbana,
Illinois, Report No. 18, Contract Nos. DA 36-039-AMC-0372(E) and DA 36-039-
sc-87264, ASTIA No. AD-436 820; 31 January 1964.
Source Text
Keyword Text
The stated purpose of this contract is to continue and extend the theoretical
and experimental research studies and investigations which will lead to the
definition of the basic elements of design of an improved radio direction finding
and radiolocation system for use in the MF, HF, and VHF ranges.  The plan
for the continuation and extension of the work proposed under subject
contract has been organized under two principal tasks.  These are:  Task 1 -
Radio direction finder and radiolocation systems engineering:  Task II - Radio
propagation and radiolocation research.  (Author's abstract, technical report
including miscellaneous government published material, English






Radioastronomy-Polarization of 16-Mc/s Radiation from JupiterTitle Text
Barrow, C. H.Author Text
Nature, vol. 201, no. 4915, p. 171, Letters to the Editor, 11 January 1964.Source Text
Keyword Text
It has recently been reported by Dowden that, for 10.1 Mc/s radiation from
Jupiter, the relative proportion  of bursts of opposite sense of polarization
appears to vary with the Jovian System III central meridian longitude (λIII).
Bursts recorded when λIII was close to 240 degrees (International
Astronomical Union revised System III) were found to be almost exclusively
elliptically  polarized in the right-handed sense whereas bursts recorded when
λIII was close to 55 degrees were as much ass 83 percent left-handed.  The
purpose of this communication is to report that a similar tendency was noted
at 16 Mc/s for a few events recorded at the Florida State University Radio
Observatory in 1962.  A series of polarization observations has recently been
commenced at 16, 18, 22 and 26 Mc/s using azimuthally mounted crossed
five-element Yagi aerials.  Some of the equipment was installed during 1962
and various preliminary observations were undertaken at that  time, consistent
with the availability and development of the complete system.  From June 7
until August 27, polarization observations were made at 16 Mc/s using the
simple two-receiver and hybrid circuit arrangement previously described
elsewhere.  During this period, 15 events were recorded, identification being
by the aural monitoring technique.  Interference can be troublesome at this
frequency, but eight of the events were good enough, with respect to
intensity, duration and reception conditions, to be roughly equivalent to the
Class I and   II events specified by Douglas and Smith.  Of these eight events,
seven occurred during periods when λIII was somewhere within the range 215
degrees ≤ λIII ≤ 280 degrees; the noise bursts in these events were 99 percent
right-handed.  The other event occurred when 116 degrees ≤ λIII ≤ 134
degrees; the noise bursts in this even were 42 percent left-handed.  A detailed
study of polarization is now in progress and the results of this will be reported
in due course.  This work was supported by the National Aeronautics and
Space Administration.  (Abstract is complete document, trade journal,






Periodic Fading of VLF Signals Received Over Long Paths during
Sunrise and Sunset
Title Text
Crombie, D. D.Author Text
J. Res. Nat. Bur. Stand., vol. 68D, no. 1, p. 27; January 1964.Source Text
Keyword Text
Data on the periodic changes in amplitude and phase of VLF signals receiver
over long VLF paths is examined.  It is concluded that the variations are due
to multimode propagation in the nighttime portion of the path.  It is the
purpose of this paper to give an account of the fading phenomena observed on
two long VLF paths.  Following this, an explanation which appears to account
for most of the observation will be outlined.  This explanation involves
interference between the two lowest order modes propagating in the nighttime
portion of the earth-ionosphere waveguide.  (Author's abstract, formal







New High-Frequency Antenna - Passive Network ArrayTitle Text
Dunlavy, J. H., Jr.Author Text
Electronics, vol. 37, no. 1, pp. 34-36; 3 January 1964.Source Text
Keyword Text
Passive network array is physically small antenna which gives free-space
directivity gain of 9-11 dB above isotropic radiator over frequency range of 2-30
Mc; antenna consists of 2 closely spaced end-loaded dipoles fed by 2
matched broadband baluns and hybrids.  (Author's abstract, trade journal,






Research on Log-Periodic Arrays of SlotsTitle Text
Greiser, J. W.Author Text
Technical Report No. 3, Contract No. NOBSR 85243, University of Illinois,
Antenna Laboratory, Department  of Electrical Engineering, Engineering
Experiment Station, RRL Report No. 229, January 1964.
Source Text
Keyword Text
Probably the last remaining application of log-periodic antenna principles that
has not been really satisfactorily developed consists of slot arrays.  There is a
need for an efficient, frequency-independent, flush-mounted design to be used
in aircraft, missiles, and hardened-site situations.  A few designs have been
reported in the literature, but they suffer from either excessive size, or a rather
narrow bandwidth.  Research on a promising design is being carried out at the
present time and may, in the end, provide one solution to the problem.  The
philosophies with which these investigators have approached the problem are
somewhat varied.  Schomer and Isbell begin by considering the strict
electromagnetic dual  of a LP dipole array but are forced to deviate when
faced with the problem of constructing a satisfactory dual of the dipole array's
twisted feed line.  Mittra and Wahl begin with a uniformly-periodic corrugated
surface antenna--then attempt to taper it into a log-periodic device.  Mikenas
and Mayes start out with a log-periodic array of slots with individual cavity
backings and study the problem of coupling  to the cavity fields in a frequency-
independent manner.  None of these designs has been able to reach the
standards of performance achieved by the free-space LP dipole array over
large bandwidths.  Nor do the designs to be discussed in this report reach
that standard of performance in a cavity-backed form.  However, a
symmetrical slot design (i.e., one that radiates on both sides of the ground
plane) has shown excellent wide band pattern performance for a range of
physical parameters.  In addition, this new slot design has an exact
electromagnetic dual in free space; and further, the free space dual has image
symmetry along its axis, thus allowing one half of the structure to be operated
over ground as a LP monopole array.  No other known frequency-independent
design possesses this high degree of symmetry and the resulting wide
versatility.  All three forms of the new design have demonstrated similar wide
band pattern and impedance characteristics.  (Abstract taken from author's






An Experimental Determination of Antenna Pattern Distortion Due to a
Plasma Layer
Title Text
Jacavanco, D. J., and Meltz, G.Author Text
Air Force Cambridge Research Laboratories, Bedford, Massachusetts, Report
No. AFCRL 64-18, ASTIA No. AD-436 821; January 1964.
Source Text
Keyword Text
Measured radiation patterns of a plasma-covered antenna are compared with
an approximate leaky wave analysis due to Oliner and Tamir.  The results
clearly show a shift in the optics "critical angle" and the appearance of several
side lobes are predicted by theory.  The plasma is produced in a He-Xe
admixture at 0.4 torr by a capacitively-coupled 10-Mcps cw source and
contained in a rectangular pyrex vessel of interior dimensions 8 in. by 4 in. by
5 in.  Electron densities in excess of 5X10 to the 11th power per cc are
measured by a standard microwave interferometer by manually balancing a
bridge or automatically by displaying a set of interference "fringes" after a
pattern is recorded.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Compensation of Error in Radio Navigation Due to Linear Back-
Scatterers in the Critical Wavelength Band
Title Text
Jaeger, G.Author Text
Telefunken Ztg., vol. 37, no. 1, pp. 33-48; January 1964.Source Text
Keyword Text
Errors due to secondary fields excited by passive linear structures aboard
vessels are calculated.  Currents are then determined, which must be
impressed upon the active aerials in order to compensate for these errors at a
frequency of 2182 Mc/s.  Experiments with land-based structures and aboard
vessels are described, and their results show that these errors can be
eliminated in practice without the need for costly modifications of the aerials
and other structures.  (Science or engineering abstract, trade journal, German






Antenna Temperature and the Temperature of Electromagnetic RadiationTitle Text
Ko. H. C.Author Text
Trans. IEEE, vol. AP-12, no. 1, pp. 126-7, January 1964.Source Text
Keyword Text
The use of various temperature concepts in the study of low-noise antennas
and amplifiers, inn radio astronomy measurements and in other branches of
radio physics have been continuously increasing.  Formulations using
equivalent temperature concepts are convenient and useful since
experimental calibration procedures are often based in some way on actual
temperatures or on the temperature concept.  The term antenna temperature
is used to represent the available noise power W in the narrow frequency
interval ∆f received at the terminals of an antenna.  Thus, W = kTe∆f where k is
Boltzmann's constant and Te is the antenna temperature.  The antenna
temperature is equivalent to the temperature of a matched resistor whose
available noise power is equal to that of the antenna.  (Author's abstract,






Airborne Position-Location Techniques StudyTitle Text
Lynch, W. M., and Priedigkeit, J. H.Author Text
Stanford Research Institute, Menlo Park, California, Project No. 2Z44-07-001,
Contract No. DA 36-039-AMC-3393(E), ASTIA No. AD-351 708; January 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Space Radio PatrolTitle Text
Maeda, Ken'ichi and Obayashi, TatsuzoAuthor Text




Radio research in the United States' satellite program is discussed, with
observations collected in 1963 tabulated and methods employed in cosmic
radio noise studies considered.  Specific attention is given to the antenna and
telemetry for use in space radio patrol projects.  A whip antenna with a loop is
suggested for use at frequencies of 1.3, 120 and 30 kc; a loop antenna with a
whip supplement for 100 and 300 kc  observations; and a loop antenna for
observations at 1000 and 3000 kc.  (Abstract source unknown, formal






The Near Electromagnetic FieldTitle Text
Marquardt, C. L.Author Text




Editor's Commentary:  In analyzing the electromagnetic field produced by an
antenna, the problem is greatly simplified if the observation point is in the "far"
field.  Here, the induction components of the electromagnetic field vanish. The
standard equations for antenna fields are based on the assumption that
induction terms are negligible and, therefore, they are applicable only in the
far field.  In the "near" field, signals can easily be made highly directional and
limited to circumscribed regions.  These properties, combined with low power
requirements and small antenna size, offer advantages in certain applications,
notably in short-range military communications.  Such applications have
created a need for knowledge of the behavior of fields within the near region.
How does the signal vary with receiving antenna orientation at a particular
observation point?  What effects do reflecting surfaces--earth and water--have
on the field?  These and other questions motivate the analysis of the near
fields.  Where does the near field end and the far field begin?  There is, of
course, no clear-cut division between the two.  The near field blends into the
far one as induction effects become less pronounced.  If R is the distance
from source to observation point in meters, and β is 2 π divided by the
wavelength of the transmitted signal, then values of βR less than 1 represent
the near field.  Values of R much greater than 1/β represent the far field.
Clearly, the distinction depends on operating frequency as well as on
distance.  Values of πR less than 1 but greater than 0.1 represent the near
field region which is useful for induction-field communications.  In this range,
induction terms dominate, but the antenna can still be considered an
elementary dipole.  In this month's Science & Engineering feature,
mathematical descriptions of the near fields of small antennas are developed.
General expressions for the fields of dipoles are presented, and the analysis
of the near fields is structured on these.  Two examples are considered:  the
elementary electric dipole, and the elementary magnetic dipole.  Near-field
problems of increasing complexity are examined:  first, the highly idealized
situation of an isolated dipole, then the dipole in the presence of a plane
boundary.  In the latter case, the orientation of the source antenna is
important; if the antenna is horizontal with respect to the plane boundary,
complications are introduced.  For brevity and simplicity, only the vertical
case is considered here, although the solution to the horizontal case is
Abstract Text
discussed.  The solutions are in terms of integrals which cannot be integrated
exactly  in terms of known functions.  As the author points out, the problem
in applying the solutions is finding approximate solutions of the integrals in
terms of observation-point coordinates which are accurate in the near region.
Many times such expressions are found by employing approximations which
limit the accuracy of the solutions.  But in several very useful cases--a vertical
dipole over water or level soil, for example--accurate solution is possible.
(Abstract by George F. Watson, associate editor, formal literature, English





LF Interferometer MeasurementsTitle Text
McLeish, C. W.Author Text
National Research Council of Canada, Radio and Electrical Engineering Div.,
ERB-663, Ottawa, Canada, January 1964.
Source Text
Keyword Text
A few tests of a 1-km interferometer were made at 140 kc/s.  Standard
deviations of 0.2 to 2.0 degrees azimuth were obtained.  The possible
performances of wider apertures at LF and VLF are estimated.  (Abstract






Theoretical Study, Shipboard Direction Finding Antenna Array. <NOTE>
Final Rept., 14 Jun 63-24 Jan 64
Title Text
no authorAuthor Text
Technical Report from:  Space-General Corp E Monte Calif., Report SGC-
393R-5, 2 pages; January, 1964.
Source Text
antennas, direction finding, shipborne, high frequency,
 antenna configurations, loop antennas, focusing,
mathematical  analysis, linear systems, errors, signal-
to-noise ratio,  direction finding signals, antenna
radiation patterns,  programming (computers), scanning,
Doppler systems, display  systems, theory,
bibliographies
Keyword Text
The major conclusion that can be drawn from this study is that  self-focusing,
wide aperture, linear antenna arrays are  feasible as shipboard direction
finders.  It has been found  that wide aperture direction finding systems have
decided  advantages over narrow aperture systems, and a self-focusing  or











Technical Report from:  24 January 1964 84 pages, Refs, Report  SGC-393R-
5, AD-603654, 1964.
Source Text
antenna array, antenna, array, control, direction,








A New Direction-Finding Aerial for the Long, Critical, and Short Wave
Bands
Title Text
Rattei, H., and Saur, H.Author Text
Telefunken Ztg., vol. 37, no. 1, pp. 56-61; January 1964.Source Text
Keyword Text
This crossed-loop aerial is part of a direction-finding system employing the
groundwave mode of operation in the range of 0.25 Mc/s to 30 Mc/s, and used
primarily on board ships.  The aerial is designed to operate in severe
environmental conditions (temperature, vibration, wind).  Most directional
errors were caused at the low frequency end of the band by λ/4 resonances of
masts.  At 22 Mc/s errors were found to be smaller than 10º.  (Science or







Electronic Warfare Analysis of 1968-1970 U.S. Army Combat
Surveillance Complex.  Volume 1.  Description and Employment of
Ground-Based Systems
Title Text
Ross, S. W., and Larson, D. C.Author Text
Electronic Defense Laboratories,  Mountain View, California, Report No. EDL-
E68-Vol. 1-Pt. A, Contract No. DA 36-039-AMC-00088(E), ASTIA No. AD-358
678; 17 January 1964.
Source Text
Keyword Text
Not available.  (Author's abstract, technical report including miscellaneous







Electronic Warfare Analysis of 1968-70 U.S. Army Combat Surveillance
Complex.  Volume I.  Description and Employment of Ground-Based
Systems
Title Text
Ross, S. W., and Larson, D. C.Author Text
Electronic Defense Laboratories, Mountain View, California, Report No. EDL-
E68-Vol. 1-Pt. B, Contract No. DA 36-039-AMC-00088(E), ASTIA No. AD-358
679; 17 January 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A Radio-Tracking System for Studying Movements of DeerTitle Text
Tester, J. R., Warner, D. W., and Cochran, W. W.Author Text
J. Wildl. Mgmt., vol. 28, no. 1, p. 42; January 1964.Source Text
Keyword Text
A six-transistor, superheterodyne, portable, directional receiver, utilizing a
regenerative intermediate frequency detector at 5.0 megacycles, was
designed and constructed to remotely monitor movements of deer
(Odocolieus virginianus) marked with radio transmitters.  Construction details
and a circuit diagram of a new pulsing signal transmitter are given.
Transmitters were slipped over the heads of two penned does and one fawn,
and the movements of these deer, after release in the wild, were recorded for
a 10-day test period in December, 1962, and again on February 5, 1963.
During the test period, one doe moved about within an area slightly smaller
than 1 square mile whereas the other two deer remained in the vicinity of the
pen.  (Author's abstract, technical report including miscellaneous government







New VOR Counterpoise System for Reduction of Siting ErrorTitle Text
Weston, V. H., Clark, J. E., and Penar, F. M.Author Text
Conductron Corporation, Ann Arbor, Michigan, Final Report, Project No. 115
42D, Contract No. FA WA4665, ASTIA No. AD-600 362; January 1964.
Source Text
Keyword Text
The analysis of the field pattern generated by an Alford loop above a circular
counterpoise is treated quite effectively by replacing the fields of the Alford
loop by those of a nearly equivalent circular loop, this being justifiable upon
consideration of the frequency and dimension parameters involved.  A detailed
theoretical analysis results in an expression for the free space field pattern of
a circular loop above a large counterpoise as a function of the following
parameters: wavelength of transmitted energy, height of loop above
counterpoise, and size of counterpoise.  The expression holds for
counterpoise, diameters large compared to wavelength.  Experimental
verification of field patterns was possible for all single and double loop
configurations under consideration, including both small and large diameter
counterpoise.  The antenna elements employed were actual scaled versions
of the operational Alford loops.  Precautions in measurement technique, such
as placement of microwave absorbent material were vital to obtaining good
nulls in the multiple loop patterns.  The multiple loop patterns present
significant improvements in essential radiation characteristics over the single
loop configuration and it is therefore felt that serious consideration should be
given to use of the multiple loop configuration as a means of eliminating VOR
bearing errors in areas containing undesirable geographic and man-made
characteristics.  (Author's abstract, technical report including miscellaneous







New VOR Counterpoise System for Reduction of Siting Errors. <NOTE>
Final Rept
Title Text
Weston, V. H., Clark, J. E., Penar, F. M.Author Text
Technical Report from:  Conductron Corp Ann Arbor Mich., 2 pages; January,
1964.
Source Text
loop antennas, antenna radiation patterns, antennas,
antenna  configurations, electromagnetic waves,
propagation, site  selection, errors, direction
finding, equations, theory
Keyword Text
The analysis of the field pattern generated by an Alford loop  above a circular
counterpoise is treated quite effectively by  replacing the fields of the Alford
loop by those of a nearly  equivalent circular loop, this being justifiable upon
consideration of the frequency and dimension parameters  involved. A detailed
theoretical analysis results in an  expression for the free space field pattern of
a circular loop  above a large counterpoise as a function of the following
parameters:  wavelength of transmitted energy, height of loop  above
counterpoise, and size of counterpoise. The expression  holds for
counterpoise, diameters large compared to  wavelength.  Experimental
verification of field patterns was  possible for all single and double loop
configurations under  consideration, including both small and large diameter
counterpoise. The antenna elements employed were actual scaled  versions
of the operational Al ford loops.  Precautions in  measurement technique,
such as placement of microwave  absorbent material were vital to obtaining
good nulls in the  multiple loop patterns.  The multiple loop patterns present
significant improvement in essential radiation characteristics  over the single
loop configuration and it is therefore felt  that serious consideration should be
given to use of the  multiple loop configuration as a means of eliminating VOR







Report on Research at AFCRLTitle Text
AnonymousAuthor Text
Air Force Cambridge Research Laboratories, Bedford, Massachusetts, ASTIA
No. AD-602 165; February 1964.
Source Text
surveyKeyword Text
This report summarizes the research activities of the Air Force Cambridge
Research Laboratories and describes recent achievements, progress and
results obtained by AFCRL scientists.  It was our goal in this report to
document the research conducted by AFCRL and its contractors in a form
that would be understandable and meaningful to the well-informed lay reader
as well as to the technical reader.  We sometimes fell short of our goal but
we always tried to keep it in sight.  The report is not intended to be a
complete record of the AFCRL program.  This program is simply too large to
cover, without abridgement, in a volume of this size.  Moreover, we have
omitted from the report the classified parts (about 15 percent of the total) of
our program.  In reviewing this report, I find that our highly important
theoretical studies have not been dealt with in proper proportion.  One reason
for this is that a description of such studies, of necessity, often demands
mathematical expressions which we have attempted to avoid.  With these
qualifications, however, the report accurately reflects the AFCRL program







Two Dimensional DF TechniquesTitle Text
AnonymousAuthor Text
American Electronic Laboratories, Inc., Colmar, Pennsylvania, Project No.
4505, Contract No. AF 30(602)2952, ASTIA No. AD-349 074; February 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






H-F Array Scans HorizonTitle Text
AnonymousAuthor Text
Electronics, vol. 37, p. 50; 14 February 1964.Source Text
Keyword Text
University of Illinois' radiolocation lab is working on a new style of directional
antenna array - one that would use frequency-independent, log-periodic
elements.  It could be used for directional long-distance transmission and
reception.  Electronic scanning of 160 elements in a 1,000 to 2,000-foot-
diameter array could spin a fan-shaped beam, 1 to 30 degrees wide, around
the horizon several times a minute, Prof. Paul Mayes reported at the
University's antenna forum two weeks ago.  The lab now operates a
Wullenweber antenna.  The new system, called WARLA (Wide Aperture
Radio Location Array) being developed by the University and Navy, would
update that installation.  Where folded monopoles of the Wullenweber limit its
operations to receiving, WARLA's log-periodic elements could be used for
transmitting in a global, point-to-point, military communications network,
according to John Greiser, of the lab.  Frequency range of the Wullenweber is
4 to 16 Mc.  WARLA's is 2 to 32 Mc.  Beam width would change from 30
degrees to 1 deg, the beam's pointing accuracy from 1 deg to 1/4 deg, and
gain from 35 dB to 20 dB as transmitting frequency rises.  (Author's abstract,







Net Controlled HF/DF EquipmentTitle Text
AnonymousAuthor Text
Sylvania Electric Products, Incorporated, Mountain View, California, Report
No. 64R3, Project No. SS024-001, Contract No. NObsr-89237, ASTIA No. AD-
347 857; 17 February 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English














Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






High Frequency Antenna Study: Log Periodic Versus RhombicTitle Text
Barbano, Normand and Robles, ErnestAuthor Text
Electronic Defense Labs., Mountain View, Calif., Technical Memorandum no.
EDL-M548, DDC No. AD 445 349, 14 February 1964.
Source Text
Keyword Text
Since the introduction of log periodic antennas, they have been of ever
increasing importance for use in the high frequency (HF) band.  In order to
establish some basis that shows under what circumstances a log periodic
antenna can be used to best advantage for HF communications networks, a
comparison is made in this report between the log periodic and the rhombic
antenna--the rhombic antenna currently being one of the most useful in the
HF band.  Prior to making the comparison, the characteristics of each of the
antennas are discussed to point out some of their advantages and limitations.
 The comparison itself between the antennas is made on the basis of how
they satisfy the antenna requirements of specific communications networks.







Analysis of Multipath Effects on FSK Error Probability for a Simple HF
Channel Model
Title Text
Daly, R. F.Author Text
Stanford Research Institute, Report No. SRI-RM-1, Contract SD-189, Project
SRI 4554, DDC No.  AD 816 288, February 1964.
Source Text
Keyword Text
This memorandum is concerned with a mathematical model for a random time-
varying linear channel composed of a discrete number of propagation paths.
Each path is described by a time delay, a Doppler shift in frequency, and a
random complex gain.  This channel can be considered as an  idealized
version of the HF channel when the time spread and Doppler spread of the
individual paths are small compared to the time delay differences and Doppler
shift differences between the paths.  Alternatively, as the number of paths
becomes large, this channel approaches one with a continuum of time delays
and Doppler shifts.  In particular, we are concerned with obtaining the binary
error probability when FSK signals are transmitted over this channel.  The
approach employed in analyzing this error probability is essentially due to
Bello and Nelin.  The resulting error probability expression will account not
only for additive noise on the channel but also for the important signal
distortion effects caused by time and frequency selective fading introduced by
the channel.  The signal distortion effects include intersymbol interference and
fast fading of the signal amplitude within a band duration.  (Abstract source
unknown, technical report, English language, file no. 1287, multipath
transmission, mathematical models, errors, high frequency, linear system,
Doppler effect, gain, frequency modulation, probability, radio interference,






Readout device for angle of arrival measurements.  Measurement device
for recording angle of  arrival and time with cathode ray oscillograph
trace of high frequency radio waves
Title Text
Downing, J.Author Text
Technical Report from:  Weapons Research Establishment, Salisbury
(Australia), February 1964 65 pages, Report  WRE-CPD/T/-105, 1964.
Source Text
cathode ray tube, oscillograph, radio wave, recording
instrument, angle, cathode, device, high  frequency,








Very-Low Frequency Antenna Research Program.  Part III.  Six-Loop
Array
Title Text
Hinshaw, M. P., La Bahn, R. W., and Martin, J. N.Author Text
Naval Ordnance Laboratory, Corona, California, Report No. 598, pt. 3, ASTIA
No. AD-449 563; 15 February 1964.
Source Text
Keyword Text
Experimental work was conducted to test the theory that superdirective VLF
antennas, required for certain systems, are practical, not only for reception of
monochromatic signals, but also for the reception of wide-band signals such
as sferics (atmospheric interference).  An array consisting of two three-loop
elements, summed to form a broadside array, was designed.  The bandwidth
is 10 to 30 kc and the theoretical half-power beamwidth is 28 deg at 30 kc.
Side-lobe and back-lobe levels are minimized for discrimination against
atmospheric noise over the band.  Testing and evaluation results lead to the
conclusion that the six-loop, superdirective array is practical for the intended
application; however, further study is recommended.  In order to determine the
theoretical capabilities of the six-loop superdirective array for sferic reception,
the array was simulated on a digital computer and sferic waveforms were
digitized for the input.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Ionospheric Studies Utilizing Artificial Earth Satellite Radio SignalsTitle Text
Houston, R. E.Author Text
New Hampshire University, Durham, New Hampshire, Contract No. AF
19(604)4145, ASTIA No. AD-615 585; February 1964.
Source Text
Keyword Text
A completely phase-locked, automatically tracking, narrow-band receiving
system designed specifically for use with low-power radio signals emitted by
artificial earth satellites is described.  Methods utilizing the Doppler frequency
shift and Faraday rotation for the study of the regular ionosphere are outlined.
Also, scintillation methods and a spaced antenna configuration for the study
of irregularities in the ionosphere are discussed.  (Author's abstract, technical
report including miscellaneous government published material, English






Target Accuracy ExperimentTitle Text
Hughes, L. R., Gibbs, J. H., and Morgan, L. A.Author Text
Smyth Research Associates, San Diego, California, Contract No. AF
30(602)2084, ASTIA no. AD-432 414; February 1964.
Source Text
Keyword Text
The earth's atmosphere distorts the radio view of space vehicles as seen from
the earth's surface.  The limitations placed on one's ability to position and
locate objects in space as a consequence of this distortion is the subject of
the reported investigations.  A detailed experimental program was pursued to
measure particularly the elevation angle errors incurred in making space
target measurements from the earth's surface when viewing near the horizon.
Signals originating in artificial earth satellites were viewed through the
distorting atmospheric medium and analysis performed to define the observed
distortions as a function of space, frequency, and time.  (Author's abstract,
technical report including miscellaneous government published material,






The Michigan Automatic Direction FinderTitle Text
Mills, D. L.Author Text
Cooley Electronics Laboratory, University of Michigan, Ann Arbor, Michigan,
Project No. 3A99-06-001-01, Contract No. DA 36-039-sc-89227, ASTIA No.
AD-435 849; February 1964.
Source Text
Keyword Text
This report describes the theoretical basis and practical instrumentation of the
Michigan Automatic Direction Finder (MADFI).  The MADFI is an integrated
data collection, processing, and display system for determination of bearing
statistics of signals in the high-frequency radio spectrum and is intended as a
research tool in the study of propagation phenomena and direction finding
techniques.  Signal processing includes narrowband postdetection filtering
and a type of linearly-weighted time averaging which improves the bearing
estimates in the presence of multipath and noise processes.  The MADFI is
equipped with several types of readout suitable for telemetry transmission and
computer processing of bearing statistics.  (Author's abstract, technical report
including miscellaneous government published material, English






The Michigan Automatic Direction FinderTitle Text
Mills, D. L.Author Text
Technical Report No. 137, Report No. 04853-12-T, Cooley Electronics
Laboratory, Department of Electrical Engineering, The University of Michigan,
Ann Arbor, Michigan, February 1964.
Source Text
Keyword Text
This report describes the theoretical basis and practical instrumentation of the
Michigan Automatic Direction Finder (MADFI).  The MADFI is an integrated
data collection, processing, and display system for determination of bearing
statistics of signals in the high-frequency radio spectrum and is intended as a
research tool in the study of propagation phenomena and direction-finding
techniques.  Signal processing includes narrowband postdetection filtering
and a type of linearly-weighted time averaging which improves the bearing
estimates in the presence of multipath and noise processes.  The MADFI is
equipped with several types of readout suitable for telemetry transmission and
computer processing of bearing statistics.  (Author's abstract, technical






On the Measurement of Polarization Distributions over Radio SourcesTitle Text
Morris, D., Radhakrishnan, V, and Seielstad, G. A.Author Text
Astrophysical J., vol. 139, no. 2, pp. 551-9, 15 February 1964.Source Text
Keyword Text
A method for the determination  of polarization distributions over radio sources
by means of interferometric techniques is described.  An expression is given
for the response of an interferometer with arbitrarily  polarized antennas; and
some special cases of interest are discussed.  The series of measurements
of the linear polarization of the decimeter radiation from radio sources
(Radhakrishnan, Seielstad, and Berge, 1962; Seielstad and Wilson, 1963;
Seielstad, Morris, and Radhakrishnan, 1963) provided, in addition to their
average polarization characteristics, some information pertaining to the
distribution of polarization in many sources.  In all these measurements an
interferometer arrangement of two antennas with rotatable feeds was the
standard configuration adopted.   The sensitivity of this system to both the
angular dimensions of the emitting regions and the state of polarization of the
radiation emitted has been used to advantage in developing a method to
determine the distribution of polarization over the source dimensions.  In the
following we describe the principle of the method and in an accompanying
paper (Morris, Radhakrishnan, and Seielstad, 1964) we present some
preliminary results based on the rather limited observations available at the







Very-Low Frequency Antenna Research Program.  Part I. Antenna
Measurement
Title Text
Schriner, D. A., and Hinshaw, M. P.Author Text
Naval Ordnance Laboratory, Corona, California, Report No. 598, ASTIA No.
AD-449 564; 15 February 1964.
Source Text
Keyword Text
This report describes the passive pattern plotter (PPP), an antenna measuring
device developed to measure the reception patterns of the large antennas
constructed as a part of the VLF antenna research program.  The PPP
measures the bearings of sferics (the electromagnetic radiation emitted by
lightning discharges) as received by a crossed pair of loop antennas and
compares the signal received by a short monopole.  The results are presented
on oscilloscope screens, which are automatically photographed by a
shutterless pulse camera.  The photographic data are then reduced and
plotted to form the antenna pattern.  The functions of all PPP circuit
components are described in detail.  An actual pattern-measurement test is
described and several patterns made with the PPP are shown.  The
measurement of VLF antennas by using the directional-antenna noise-
discrimination technique is described.  Part II discusses the concept of
superdirectivity, its advantages and disadvantages, previous work, and the
reduction in antenna size possible.  Equations for half-power beamwidth,
effective height, and ratios of front lobe to back lobe and front lobe to side lobe
are presented.  The array of "n" loops is discussed, and a six-loop array is
analyzed.  (Author's abstract, English language/USA abstract, document not






Very-Low-Frequency Antenna Research Program.  Part II.  Superdirective
Antennas
Title Text
Seeley, E. W.Author Text
Naval Ordnance Laboratory, Corona, California, Report No. 598, pt. 2, ASTIA
No. AD-449 577; 15 February 1964.
Source Text
Keyword Text
The concept of superdirectivity is discussed, and previous work is reviewed.
Reductions obtainable in the physical size of VLF antennas are
demonstrated, and advantages and disadvantages of the concept are outlined.
 Equations for half-power beamwidth, effective height, and ratios of front lobe
to back lobe and front lobe to side lobe are presented.  The array of n loops is
discussed, and equations that describe its properties are included.  Beverage
elements are discussed, and the voltage-pattern equations are given.
Superdirective arrays composed of coaxial loops are introduced, and
equations are derived for the pattern of coaxial-loop pairs; patterns, equations
and plots indicate high directivity for small loop spacings.  The use of
nonlinear signal processing for elements of a superdirective antenna is
discussed and found to have considerable merit.  (Author's abstract, technical
report including miscellaneous government published material, English






Evaluation of UHF Personal Locator BeaconTitle Text
Seidel, K. G.Author Text
Test Squadron (4750th), Tyndall AFB, Florida, Final Report, ASTIA No. AD-
441 309; 10 February 1964.
Source Text
Keyword Text
The interim UHF personal locator beacon was designed as an aid to aircrew
survival.  Evaluation of this equipment was conducted by ADC to determine
adequacy of installation procedures, operational capabilities and low
temperature characteristics.  Results of the evaluation indicated the following:
 (1) proposed installation instructions were unsatisfactory, (2) average beacon
homing ranges using standard UHF/ADF equipment varied from 7 nm at 500
feet terrain clearance to 55 nm at 20,000 feet terrain clearance,  (3) actual
beacon location can be determined within 1/8 of a mile, (4) beacon battery life
is limited at temperatures below 32ºF, (5) several design deficiencies were
noted.  Recommendations are that:  Revised installation instructions
contained in Appendix C be evaluated by ASD, a suitable cold weather
electrical power supply be developed, search and rescue homing equipment
be refined to provide extended homing ranges and the beacon deficiencies
outlined in this report be corrected.  (Author's abstract, technical report
including miscellaneous government published material, English






Comparison of Technical Specifications for Three Twin/Triple Channel
HF Receivers
Title Text
Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Task Summary
Report Number XVIII, Contract NObsr-89167; 29 February 1964.
Source Text
Keyword Text
A survey of all phase and gain matched multi-channel receivers which are
offered for sale by various industrial concerns, for the 2- to 3-mc range, shows
that the following twin/triple channel receivers may be ordered:  (1) RA.153
Twin Channel Receiver, Racal Electronics, ltd., Bracknell, Berkshire,
England; (2) NOTCH Twin/Triple Channel Receiver, General Precision
Industries, Ltd., Montreal, Quebec, Canada; (3) IR-3 Twin/Triple Channel
Receiver, Intercept Research, Inc., Champaign, Illinois, U.S.A.,  A
comparative summary of the technical specifications of these receivers with
price and delivery information is presented.  Receiver specifications include
phase and gain match tolerances, stability of matching, channel calibration,
sensitivity, bandwidths, conversions, and other receiver characteristics.  The
capability of these receivers for modern shipboard direction finding
applications is reviewed in detail.  Particular areas of interest include receiver
AGC, future adaptability to frequency synthesizer tuning counter readout of
tuned frequency, and bearing display.  (Author's abstract, technical report
including miscellaneous government published material, English






Evaluation of the AN/BRD-4 Direction FinderTitle Text
Sherrill, W. M., Travers, D. N., and Moore, J. D.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Task Summary
Report No. XVII, Project No. SF0010801, Contract No. NObsr-89167, ASTIA
No. AD-346 800; 10 February 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Evaluation of the AN/BRD-4 Direction FinderTitle Text
Sherrill, W. M., Travers, Douglas N. and Moore, John D.Author Text




Evaluation of the Servo Corporation of America AN/BRD-4 direction finder was
carried out by measurements of receiver sensitivity, selectivity, dynamic
range, D/F system bearing sensitivity, bearing error performance, sense
performance, and by tests of D/F indicator performance in the integration
mode.  These data are presented in detail.  The above performance tests
reveled system characteristics requiring corrections and modifications to the
D/F receiver and a D/F indicator.  These areas include the receiver tuning
cam, power supplies, 400 cps AC power and D/F indicator integration
circuitry.  Recommendations are given listing the required remedial action.  It
is recommended that these measures be carried out by Southwest Research
Institute and Servo Corporation as detailed herein.  (Authors' abstract,






Radio-Star Scintillations from Ionospheric WavesTitle Text
Warwick, James W.Author Text




A swept-frequency interferometer operating in the frequency range from 7.6 to
41 megacycles per second records positions and durations of Cassiopeia A
scintillations.  Besides demonstrating the broad bandwidth characteristics of
scintillations in this frequency range, the interferometer often reveals
systematic trends in the duration and the position of the radio star as
functions of frequency.  On several occasions, the effects can be interpreted
simply and directly in terms of wavelike irregularity structure at about 200
kilometers elevation.  In one instance studied in detail, the wavelength was 17
kilometers from crest to crest and the phase velocity of the order of 60 meters
per second.  From a statistical argument, the conclusion is drawn that most
of the irregularities producing scintillations recorded by us are in motion
towards the south.  The absence of duration and angle-of-arrival effects from
many other broadband scintillations implies the existence of a finer structure,
superposed on the basic long-wavelength pattern.  (Abstract source unknown,






Beam Tagging for Control of Adaptive Transmitting ArraysTitle Text
Adams, R. T.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 24; March 1964.Source Text
Keyword Text
Conventionally, self-focusing or steering of an adaptive array has always been
controlled by signal measurements made in the receiving mode.  By the use
of beam tagging, a transmitting array can be made adaptive.  The signal from
each array element is tagged with identifying modulation, and a single sample
from the far field can then be analyzed to find control information for the set of
transmitting-element phases and amplitudes.  The technique can be used
with two-way (transmit-receive) arrays or with arrays used solely for
transmitting.  It can also be used in combination with conventional techniques
for controlling adaptive arrays.  (Author's abstract, formal literature, English






An Active Retrodirective Array for Satellite CommunicationsTitle Text
Andre, S. N., and Leonard, D. J.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 181; March 1964.Source Text
Keyword Text
The concept and design of an active retrodirective array, resulting from the
specialized requirements and constraints of space/earth communications, is
presented.  The advantages of employing active microwave gain are
discussed.  The attendant problem of instability is defined and several
aspects of the solution, namely frequency offsetting and polarization isolation,
are detailed.  The latter technique makes use of orthogonally polarized
"subarrays" - one for receiving and one for transmitting - intermeshed on a
common aperture surface.  A discussion of tolerable phase errors and the
effect of element failure on the system reliability is presented.  Techniques for
realizing the active circuitry required for the functions of RF amplification,
frequency conversion and modulation are described.  An experimental model,
employing strip transmission line techniques throughout, was fabricated and
tested.  All results, including those of array gain, retrodirectivity and
simultaneous retrodirectivity from several sources at different frequencies, and
effects of element removal, corresponded closely to their calculated
predictions.  (Author's abstract, formal literature, English language/USA






Investigation of Research on Techniques for Integration of Active
Elements into Antennas and Antenna Structure
Title Text
AnonymousAuthor Text
Ohio State University Research Foundation, Columbus Antenna Laboratory,
Columbus, Ohio, Report No. 1566-9, Contract No. AF 33(657)-10386, ASTIA
No. AD-600 105; 1 March 1964.
Source Text
Keyword Text
Circuitry for an elementary direction-finding system, using integrated design
concepts, is discussed.  Preliminary measurements indicate that good
performance of the amplitude and phase-shift beam-control array may be
expected because of the good agreement between calculated and measured
amplitude and phase-shift performance of the individual dipole antennafier
elements.  The elementary direction-finding and homing system is nearly
completed.  Based upon the simulated antenna patterns, it is estimated that
the completed system will provide reasonably accurate directional information
in a 45º cone surrounding the system's symmetry axis, and should yield
useful information in an approximately 90º cone.  (Science or engineering
abstract, technical report including miscellaneous government published







Passive Electronic Intercept Techniques and DevicesTitle Text
AnonymousAuthor Text
Aerospace Information Division, Library of Congress, Washington, D.C.,
Report No. AID-U-64-15, ASTIA No. AD-622 235; 18 March 1964.
Source Text
Keyword Text
Abstracts are compiled from Soviet open-source materials on passive
electronic intercept techniques and devices.  The following topics are
considered:  receiving equipment; receive detection techniques; direction
finding techniques; antennas; atmospheric propagation; data transmission
and recording.  (Science or engineering abstract, technical report including
miscellaneous government published material, language unknown/Russian






Net Controlled HF/DF EquipmentTitle Text
AnonymousAuthor Text
Sylvania Electric Products, Inc., Mountain View, California, Report No. 64R5,




Not available.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Illinois, Report No.
18, Second Quarterly Report on AMC 03720(E) for the Period 1 January 1964,
RRL No. 242, March 1964.
Source Text
Keyword Text
The purpose of the contract is to continue and extend the studies and
investigations which will lead to the design of radio direction finding systems
(and radiolocation systems) for the MF-HF-VHF range in accordance with
specified requirements.  Studies and  investigations are being continued and
extended under two tasks entitled "Radio direction finder and radiolocation
systems engineering," and "Radio propagation and radiolocation research."
Progress under each task has been made and is described. (Author's






Study of the Lower Ionosphere Using Partial Reflection, Experimental
Techniques and Method of Analysis
Title Text
Belrose, J. S., and Burke, M. J.Author Text
Defense Research Telecommunications Establishment, Ottawa, Ontario,
ASTIA No. AD-454 951; 16 March 1964.
Source Text
Keyword Text
The amplitude of weak echoes partially reflected from ionization irregularities
in the height range 50-100 km are recorded.  By utilizing two frequencies,
2.66 and 6.27 Mc/s,  and recording the amplitudes of both the ordinary and
extraordinary component waves information is obtained about electron density
and electron collision frequency in this height range under both normal and
abnormal conditions.  The method of analysis (discussed in detail in this
paper) is essentially similar to that developed by Gardner and Pawsey,
except that the generalized magnetoionic formulas, which take into account
the energy dependence of the collision cross section, are employed.  The
results being obtained are believed to be more accurate in detail than those
obtained by the other ground-based techniques.  (Author's abstract, technical
report including miscellaneous government published material, English






Investigation of Location and Retrieval Criteria for Re-Entry  Crew
Escape Systems.  <NOTE> Rept. for 1 Dec 62-31 Jan 64
Title Text
Campbell, J. A., Capuzzo, J. V.Author Text
Technical Report from:  IIT Research Inst Chicago Ill., Report IITRI-K6033-FDL-
TDR64 51,  2 pages; March, 1964.
Source Text
re-entry vehicles, abandonment, space crews, survival,
jettison able equipment, descent trajectories,
landings,  position finding, rescue beacons, rescues,
recovery
Keyword Text
The equations of motion for escape capsules having lift to-drag  ratios ranging
from 0.2 to 2.0 were solved to determine the  ground area attainable for these
capsules returning to earth  from 300-nautical mile equatorial, polar, 30-
degree, and  60-degree circular orbits. The landing capabilities of these
capsules with respect to the probability of a successful  recovery of the
downed crew were then determined. This study  indicates than an escape
capsule with an L/D ratio of 1.0  represents the simplest escape capsule
which would have enough  maneuvering capability to reach suitable landing
areas. A  state-of-the art avionics investigation was made to determine  the
location of existing tracking and location radars,  portable emergency radios,
direction-finding equipment, and  acoustic and visual aids which would aid in
the quick location  and retrieval of a downed crew. An escape system
concept is  presented, emphasizing that the successful conclusion of
escape requires the determination of the necessary maneuver to  reach a
desirable landing area, the physical execution of that  maneuver, and the






Steerable ECM Antenna Evaluation and Application StudyTitle Text
Canady, D. R.Author Text
Advanced Development Laboratory, Inc., Nashua, New Hampshire, Contract
No. AF 33(657)11531, ASTIA No. AD-350 499; 31 March 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






An experimental beverage antenna array for land based direction finding
between 1.5 and 30 mc  third quarterly progress report, 1 Jan.- 31 Mar.
1964.  Beverage antenna performance as function  of elevation angle,
frequency, array radio, and ground constants.
Title Text
Castles, M. P., Lorenz, R., Martin, P. E., Travers, D. N.Author Text
Technical Report from:  Southwest Research Inst., San Antonio, Tex., 31
March 1964 49 pages, Refs, Report 3, AD-443093, 1964.
Source Text
antenna array, impedance, terrain, beverage, constant,









Copeland, J. R., Robertson, W. J., and Verstraete, R. G.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 227; March 1964.Source Text
Keyword Text
The integrated transistorized dipole antennafier (antenna-amplifier) is ideally
suited for use in array systems.  The advantages include ease of amplitude-
distribution control, low noise, high gain, high reliability and simplicity.  The
integration is achieved by using the antenna as a circuit element of the
transistorized amplifier, thus eliminating the tuned input circuits and
transmission lines commonly used.  A four-element broadside array of
antennafiers is described in which the gain of each element is varied by
controlling the base bias.  Binomial, uniform, edge and Dolph-Chebyshev
distributions were chosen to show the wide variation of beam control possible;
the resulting measured and calculated patterns, half-power beamwidths, gain
over a half-wavelength dipole, and noise temperatures are presented.  A
method of experimentally evaluating the noise performance, based on a
theoretical development, is also described.  (Author's abstract, formal







Propagation of a Pulse in a Frequency Dispersive Horizontally-Stratified
Ionospheric Medium
Title Text
Donnelly, Richard F.Author Text




The effects of frequency dispersion on a pulsed plane wave propagating at
vertical incidence into a horizontally-stratified medium are considered.  First, I
would like to explain my motivations for selecting  this topic.  I was interested
in digitizing the analog output of a step-frequency vertical incidence ionosonde
such that the time delays of the returning down-coming  pulses and echoes
would be measured and automatically recorded in digital form.  A step-
frequency vertical incidence ionosonde is a device which transmits pulses of
known carrier frequency in the vertical direction and then measures the time
delays of the pulses returning from the ionosphere.  There is generally a train
of down coming pulses including extraordinary and ordinary pulses for the first
reflection and several later echoes since the wave is reflected from the earth
and then from the ionosphere several times in succession until the wave is
highly attenuated.  The sounder repeats this process for different frequencies
and thereby sounds the effective height of the ionosphere as a function of
frequency.  The results are displayed in a graph of time delay versus carrier
frequency which is electronically constructed on an oscilloscope.  Whenever
a return pulse is received at a particular carrier frequency, the scope is
brightened at that point.  The resulting graph or ionogram is recorded
photographically.  Note that this process loses most of the information on the
shape of the returning pulses.  If the scope trace is brighter than a certain
threshold level, the photograph is white; and visa versa.  The transition is quite
sharp and there is little gray information on the film.  Since the data is
recorded in film form, the amount of data becomes unwieldy if ionograms are
taken regularly at short intervals.  Most ionosonde stations take ionograms
every 15 minutes; but generally, the variation of the ionosphere during any 15-
minute period is appreciable.  Therefore, much of the detail of the ionosphere
is lost due to the form that the data is recorded in.  Ionospheric researchers
are trending towards taking ionograms at 1-minute intervals or less, toward
longer frequency ranges, and toward digitizing the output such that data may
be handled by high-speed digital processing techniques.  The carrier
frequency range that has been commonly used covers 1 to 25 mc.  NBS has
extended the upper limit to 64 mc when the sounder is used for oblique
propagation.  The pulse width is commonly 50 µ sec. or less.  When one
Abstract Text
digitizes a signal, he should insure that he is sampling the data sufficiently
such that he is not losing desired information.  So the question arose as to
just where in a returning pulse should one measure the time delay and what
amplitude information should be measured since the returning pulse will be
distorted somewhat due to the dispersive effects of the ionosphere.  The finer
details of the effects of dispersion on the pulse are complicated by the effects
of patchiness of the ionosphere, noise, interference, and receiver phase
distortion, which also effect the signal structure.  So I was interested in the
topic discussed in the present paper, since it gives a theoretical indication of
the effects due to a dispersive ionosphere. Actually, the problem of the
propagation of a pulse in a frequency-dispersive horizontally stratified
ionospheric medium might be considered to be of more general interest in
that many of the major research tools and communications systems use
pulse signals such as: oblique ionosondes, backscatter sounders, radar,
telemetry, teletype, facsimile, multiplex systems, and keyed communications
networks.  Most of the experimental studies of pulse distortion are concerned
with interference effects between ordinary and extraordinary modes and
multiple-path interference.  The effects of dispersion on a single path pulse
are neglected.  I mention this in passing to indicate that the problem that I am
presently considering would not be of interest to most communications
engineers.  In fact, more effects of dispersion of the pulse are encountered
within the receivers commonly employed in communications systems (phase
distortion) than i the ionosphere.  (Abstract taken from author's introduction,





Electronically Adaptive Antenna SystemsTitle Text
Ghose, R. N.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 161; March 1964.Source Text
Keyword Text
Electronically adaptive receiving and transmitting antenna systems which can
be employed for ground tracking stations and satellite and space vehicles are
discussed.  The receiving antenna systems described herein contain active
elements which, unlike in passive antenna arrays, automatically adjust the
electrical phases of the signals received by the array elements to obtain
antenna directivity.  The self-focusing feature of these receiving antenna
systems is achieved by a set of phase-locked loops, which permit phase
adjustments of signals received by various antenna elements continuously
regardless of the direction of the transmitting source.  For a transmitting
antenna, the self-focusing feature is provided by a pilot signal from the
receiving station which enables the transmitting antenna beam to point in the
direction of the receiving station automatically.  The basic principles of
operation of active adaptive receiving and transmitting antenna arrangements,
including performance analyses in the presence of noise, are presented in
this paper to demonstrate the usefulness of such antennas.  (Author's
abstract, formal literature, English language/USA abstract, document not






Satellite Communications Relay System Using a Retrodirective Space
Antenna
Title Text
Gruenberg, E. L.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 215; March 1964.Source Text
Keyword Text
A system has been developed for relaying messages via a satellite between
earth points.  In this system, messages transmitted to a satellite modulate a
retrodirective antenna.  Earth stations receive messages by irradiating the
satellite antenna.  Methods of modulating the retrodirective array are
discussed with emphasis on methods of facilitate communications among
several ground stations.  There are advantages in spectrum usage and
sharing with surface facilities.  System design parameters are presented.
Minimal power is required in the satellite as compared to the active
communications satellites.  Extremely high reliability is inherent in the design
of the satellite electronic system, which can be made entirely from solid-state
components.  (Author's abstract, formal literature, English language/USA






Special Issue on Active and Adaptive AntennasTitle Text
Hansen, R. C.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 140; March 1964.Source Text
Keyword Text
Recent years have seen advances in antenna systems wherein antenna
elements operate in such an integrated fashion with circuit elements that it is
often difficult to say where the antenna portion stops.  We are all familiar by
now with such integrated antenna systems as multiple beam arrays,
synthetic apertures, time modulated radiators, and correlation arrays, to cite
several examples.  The latest area of advance in these integrated systems
seems to embrace two new capabilities:  retrodirective systems, i.e., which
radiate a wave in the direction of a received wave, and self-steering or self-
focusing arrays; these both are called "adaptive arrays".  These two new
techniques are the subject of this special issue.  In addition, the issue treats
dipole type elements where the dipole structure serves also as part of the
microwave circuitry for a parametric amplifier, down converter or amplifier.
Thus the radiating element and a portion of the receiver front end are
physically combined; such "active elements" are directly applicable to the
adaptive arrays.  The simplest retrodirective array is the Van Atta array
consisting of elements properly connected to each other by transmission
lines.  It is the discrete analog of the corner reflector, and has similar
interference lobes due to interaction of reradiated and scattered fields.  In the
patent (applied June 1955, granted October 1959) Van Atta also discusses
use of active elements in each transmission  line.  Modulation of the array
was then proposed by Bauer.  In the meantime, the development of phase-
lock loops were used to phase lock each signal, i.e., antenna and receiver, to
a stable oscillator.  Lehan and Hughes in their patent (applied November
1959, granted May 1962) show how this same principle can be used to phase
coherently add signals from different antenna elements in an array.  A further
advance allowed the phase-lock loop scheme to produce retrodirectivity; the
conjugate phase front required for retrodirectivity is contained in the lower
coherent sidebands, and these are remodulated onto the transmitter output to
produce a wave radiated in the proper direction.  Applications of these
adaptive antenna systems seem to be plentiful, and system tradeoff studies
are just starting to appear.  The self-steering antenna system allows a large
receiving aperture to be comprised of smaller apertures, each of which has
only to be pointed with its usual accuracy.  In this way, apertures greater than
the current single steerable aperture limit of around 300-ft diameter can be
realized.  Furthermore, directivity limitations due to manufacturing tolerance or
Abstract Text
due to tropospheric scintillations can be overcome at least in principle.  Self-
focusing, for targets within the radiating near field region, would allow optimum
radar return.  Beam tagging would also allow  phase front errors in the
transmitted wave to be corrected.  Applications in diversity combining are
obvious.  Retrodirective systems have attractive features for satellite telemetry
or communications.  For example, an active Van Atta system on a deep
space probe could send back data to earth with high directivity (realized
twice) but with very modest IF type amplification in the bird.  Or satellite
telemetry could be read out from a ground station by transmitting cw pilot (up)
signal which would be modulated by the array.  High directivity could be
realized since the usual beamwidth limitations do not apply.  The modulating
signal could be received at the bird from another station, thereby providing
point-to-point communications with modest vehicle power.  Adaptive arrays of
many elements, e.g., the retrodirective arrays, fail gracefully; the enhanced
reliability more than offsets the complexity.  As in any new field, there are
some unsolved or insufficiently studied problems:  mutual impedance effects,
performance with multiple signals or targets, acquisition at low SNR,
retrodirectivity or self-steering over large solid angles, effects of wide band
signals - these are a few.  However, the papers in this issue, and the
references quoted therein, represent a major advance in a new facet of
antennas.  The next years will be equally exciting, and we should see
hardware and system investigations culminating in a few practical satellite
and ground installations.  (Author's abstract, formal literature, English





Bibliography of University of Illinois Radiolocation Research Laboratory
Publications through March, 1964
Title Text
Hofer, J. C.Author Text
RRL Publication No. 226, Radiolocation Research Laboratory, Electrical




A first attempt to consolidate listings of all publications to date by staff
members of the Radiolocation Research Laboratory (formerly known as the
Radio Direction Finding Laboratory).  The listing represents all of those
materials processed as input for the Radiolocation Research Laboratory
computerized bibliography system through March, 1964.  Attempts have been
made to include all published contract reports (including technical notes
written for limited distribution), reprints of articles published in professional
journals and presentations at meetings of professional organizations.  Listings
were made by the LP-12 printer of the CDC G-20A system.  Revisions of this
bibliography will be made as additional materials are published and any
omitted items are processed.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






The Electromagnetic Field of a Circular Loop at the Earth-Air BoundaryTitle Text
Kosenkov, O. M.Author Text
Bull. Acad. Sci. USSR, Geophys. Ser., no. 12, pp. 1122-1126; March 1964.Source Text
Keyword Text
The electromagnetic field of an insulated circular current-carrying loop lying on
the surface of the earth is computed using an expression for the vector
potential of an electric dipole given by Zaborovskii (Variable Electromagnetic
Fields in Electric Geophysical Surveying Moscow State University 1960).  The
method gives the tangential component of the electric field and the vertical
component of the magnetic field at the earth's surface.  (Science or
engineering abstract, formal literature, English language/Russian abstract,






Funk-Eigen-Peilung in der FlugnavigationTitle Text
Krauss, T.Author Text
Truppenpraxis, no. 3, pp. 221-224, March 1964.Source Text
Keyword Text
In het Ruscisch vaktijdschrift "Aviaccija i kosmonavtika" werd eon
vereenvoudigde radio-peil-techniek beschreeven, welke tegenwoordig niet
meer als "up to date" zou gelden.  Tech kan het bij vluchten onder speciale
dienst- en oerlega-omstandigheden voordeel hebben, wanneer belemmerende
storingen optreden in do hyper bolische navigatie-methoden, om gebruik te
maken van de radio-peil-bakens op de grond, om de vliegtuigpositio te
bepalen. Het artikel is in z'n geheel overgenomen en toont de waarde aan,
welke de lucht-macht van het Oostelijk blok hecht aan deze secundaire
methode in een modern wapensysteem.  (Abstract source unknown, formal






An Experimental Beverage Antenna Array for Land Based Direction
Finding between 1.5 and 30 Mc
Title Text
Martin, P. E., Travers, D. N., Castles, M. P., and Lorenz, R.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Quarterly
Progress Report No. 3, Contract DA 36-039-AMC-02346(E), ASTIA No. AD-
443 093; 31 March 1964.
Source Text
Keyword Text
Theoretical pattern studies were continued to investigate Beverage antenna
performance as a function of angle of elevation, frequency, array radii and
ground constants.  A recent comparison of theoretical and experimental
patterns has shown that the mathematical model of the Beverage antenna
may be accepted with confidence.  Other studies show:  (1) that no
significant reduction in pattern beamwidths  by linear summation of antenna
inputs is predicted when the radius of the points of summation is small
compared to a wavelength, and (2) the effect of poor ground conductivity
indicates that reasonable performance of the frequency band of 2-32 Mc/s will
require that the element lengths be less than 50 meters.  The experimental
program has included the continued measurement of input impedance, mutual
impedance, effective height and the investigation of terrain effects at sites
remote from San Antonio,  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Portable Spaced-Loop AntennaTitle Text
Moore, J. D., Laenger, C. J., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Quarterly
Progress Report No. 2, Contract No. DA 36-039-AMC-03405(E), ASTIA No.
AD-443 482; 31 March 1964.
Source Text
Keyword Text
An investigation of sense patterns by computer calculations indicates the
feasibility of the system and shows that sense can be obtained for either
vertical or horizontal polarization.  Field tests for sensitivity produced early in
the quarter a 6 dB signal plus noise-to-noise ratio at 2 microvolts per meter for
all frequencies between 20 and 100 mc, except at three frequencies where a
reduction in performance of no more than 1.8 dB occurred.  Patterns for
multipolarized signals in agreement with theoretical patterns have now been
obtained in field tests.  Previous location of the coaxial spaced-loop antenna
in close proximity of the metal roof of a portable screen room produced
objectionable polarization error for any polarization other than vertical.  The
tripod arrangement is clearly superior in most recent data.  Preamplifier and
tuning experiments in the laboratory have indicated that a vacuum tube
preamplifier with two stages of varactor diode tuning will offer the necessary
improvement in performance to overcome the losses resulting from tuned
circuit "Q" degradation using varactor diode tuning.  A transistor preamplifier
is being investigated with tuning of the antenna only because of the
simplification of the control circuitry.  The progress on Phase II, the design,
phase, is briefly reviewed.  Work to date has placed primary emphasis on the
theoretical and the experimental investigation.  (Author's abstract, technical
report including miscellaneous government published material, English






Investigation of research on techniques for integration of active elements
into antennas and  antenna structure interim engineering report, 1 Dec.




Technical Report from: Report 1566-9, Astia Document (AD)-600105, 1964, 1
March 1964 15 pages, Refs.
Source Text
antenna, integrated circuit, radio direction finder,







Research on Techniques for Integration of Active Elements into
Antennas and Antenna Structure.  <NOTE> Interim engineering  Rept., 1
Dec 63-29 Feb 6
Title Text
no authorAuthor Text
Technical Report from:  Antenna Lab Ohio State Univ Research Foundation
Columbus. Report 15669, 2 pages; March, 1964.
Source Text
integrated circuits, antennas, switching circuits,
solid state  physics, direction finding, antennas
configurations
Keyword Text
Circuitry for an elementary direction-finding system using  integrated design
concepts is discussed.  An array of  integrated dipole elements with both
electronic phase and gain  control is described. A lobe-switching, log-periodic
dipole  array which uses a high-frequency diode as the switching  element is






Measurements of VLF Wavefront Components over Long PathsTitle Text
Parks, G. S., Jr., Price, G. H., Whitson, A. L., and Parker, H. W.Author Text




A receiving system that sampled six components of the received wavefront,
three orthogonal E field components and three orthogonal H field components
was operated at Perth, Australia.  A prototype system was also operated at
Tracy, California.  Transmissions at VLF from five USN stations were
monitored.  Data have been processed for periods between April and August,
1963.  Theoretical mode theory results are presented.  Wavefront data are
presented and by comparison to theoretical results show limitations of theory
for antipodal effects.  Horizontal electric field components appear larger than
theory.  E to H ratios also depart sometime from the 377 Ohm value.  Data
during the solar eclipse of 20 July 1963 is included.  D/F bearings from
crossed loops are presented.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Retrodirective Array using the Heterodyne TechniqueTitle Text
Pon, C. Y.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 176; March 1964.Source Text
Keyword Text
A retrodirective array using a single microwave mixer to accomplish conjugate
phase shift in each element6 is described.  Reradiated patterns were
measured for a four-element array to substantiate the predicted performance.
This array has an advantage over the Van Atta array in that the elements are
not restricted to being located on a plane surface.  It is more efficient than the
previously used method of employing two mixers to provide conjugate phase
shift because of the reduction in conversion loss and LO (local oscillator)
power.  (Author's abstract, formal literature, English language/USA abstract,






Spherical Retrodirective ArrayTitle Text
Rutz-Philipp, E. M.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 187; March 1964.Source Text
Keyword Text
This paper derives the characteristics of a spherically-shaped retrodirective
space array.  The array can receive an incoming signal over 4π steradians,
amplify, frequency translate, and modulate this signal, and then return it in
the direction of the incident wave.  The directivity of the array for every angle of
incidence corresponds to the area illuminated by the incoming wave.  In the
array the retrodirective characteristic is obtained by a phase inversion
technique that is realized in tunnel-diode image frequency converters.  A
circular cross section of the spherically-shaped retrodirective array is
analyzed.  The analysis is extended to the spherically-shaped array.  It is
shown that the effective aperture of a spherical array is smaller than the
illuminated area.  This reduction occurs because of a tapered amplitude
distribution and a symmetrical phase error proportional to the frequency
difference between incident wave and reradiated wave at the image frequency.
 The output spectrum of the converters in the array contains not only the
image frequency signal but additional frequency components as well.
Because of the phase characteristics of the spectral components, only the
image frequency signal when reradiated by the array elements will add
coherently in direction of the incident wave.  The reradiation of the other
frequency components is not collimated.  (Author's abstract, formal literature,






Passive electronic intercept techniques and devices Review of Soviet
literature.  Abstracts of  U.S.S.R.  radio electronics - radar, receivers,
interception devices, antennas data transmission  systems, noise,
telemetry, and range and direction finders
Title Text
Samoylov, A. I.Author Text
Technical Report from:  Library of Congress, Washington, D. C., Aerospace
Information Div., 18 March 1964 83 pages, Refs: Compilation of Abstracts,
Report  AID-U-64-15, Astia Document (AD)-622235, 1964.
Source Text
abstract, electronic equipment, interception, radar,
radio electronics, antenna, data, direction,
electromagnetic, electronics, equipment, finding,
ionosphere, noise, passive, position, propagation,
radio, range, receiver, recording, reflection,







Noise Source Direction Finder for Power Transmission LinesTitle Text
Sata, R. and Shugawara, K.Author Text
Elect. Engng. Japan, vol. 84, no. 3, pp. 55-63, March 1964.Source Text
Keyword Text
A directional coupler was made by combining a vertical aerial consisting of a
brass pipe and a horizontal aerial consisting of a coil on a ferrite core.  The
principles of its operation are described in detail.  Figures are given for
sensitivity and directivity of a particular design and tests to measure these
parameters are discussed.  Investigations were made of noise sources in
several power stations' transmission and distribution lines around Tokyo.
These are described.  The results indicate a variety of causes for noise.







A Phase-Lock Receiver for the Arraying of Independently Directed
Antennas
Title Text
Schrader, J. H.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 155; March 1964.Source Text
Keyword Text
This paper describes a phase-lock receiver designed to accomplish the
arraying of four independently steerable antennas and provides some
measured performance data.  The results indicate that the performance of
such an array will be comparable to that of a single antenna with the same
aperture and a conventional phase-lock receiver.  (Author's abstract, formal







Self-Focusing Array Research ModelTitle Text
Sichelstiel, B. A., Waters, W. M., and Wild, T. A.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 150; March 1964.Source Text
Keyword Text
A self-focusing array antenna model is described with a brief synopsis of an
experimental program which was carried out to evaluate the technique and to
demonstrate the principle by means of an operating model.  The results of
tests performed on linear and planar versions of the array are given in the form
of field patterns.  They show the successful operation of self-focusing in the
presence of several factors including multiple targets, extended targets,
moving targets and simulated atmospheric inhomogeneities.  (Author's







Self-Phasing Array AntennasTitle Text
Skolnik, M. I., and King, D. D.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 142; March 1964.Source Text
Keyword Text
A self-phasing array antenna is described which operates on the incident
Wavefront in such a manner that when it is transmitted it returns whence it
came as a coherent wavefront irrespective of the original phase distribution
incident on the array.  Self-phasing is useful where a two-way propagation
path is available and where a conventional antenna cannot operate efficiently
because of an unknown phase distribution in the incident wavefront.  The
operation of a self-phasing array, its properties, its relation to other antenna
design techniques and its potential applications are discussed.  (Author's







A Phase-Locked Receiving Array for High-Frequency Communications
Use
Title Text
Svoboda, D. E.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 207; March 1964.Source Text
Keyword Text
An automatically phased HF receiving array using separate RF amplifiers for
each element and IF signal combination is discussed.  The type of array
considered corrects essentially all phase errors between the distant
transmitter and the point where the received signals are combined.  This
includes errors due to the propagation path, array element motion, near-field
obstructions, and instabilities in electronic equipment and RF cables.  The
array also corrects phase shifts due to changes in angle of arrival, thus giving
it the highly desirable property of automatically tracking a desired signal.  The
effects of interference on array performance and methods for minimizing these
effects are discussed.  The effect of a single monochromatic interfering signal
is discussed in some detail, and results showing regions of acceptable and
unacceptable performance in terms of the ratio of desired-to-interfering signal
strength and the difference between desired and interfering signal frequencies
are presented.  A six-element experimental array is described, a technique for
measuring patterns is discussed, and measured array patterns are compared
with calculated array patterns.  (Author's abstract, formal literature, English






Use of the Beverage Antenna in Wide Aperture High Frequency
Direction Finding, Part III.  Bearing Accuracy
Title Text
Travers, D. N., Martin, P. E., and Sherrill, W. M.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Project




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Use of the Beverage Antenna in Wide Aperture High Frequency
Direction Finding - Part IV:  Theory
Title Text
Travers, D. N., Martin, P. E., and Sherrill, W. M.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Interim Report,
Contract No. NObsr-89345, ASTIA No. AD-434 352; 23 March 1964.
Source Text
Keyword Text
A detailed analyses is presented for a circular array of Beverage antennas
over a conducting earth.  Equations are derived for azimuth and elevation
patterns for any number of similar antennas in the array taken any number at
a time, spaced in any manner, and summed in any arbitrary manner with or
without phasing.  Of particular interest for HF direction finding applications are
sector arrays of 10 to 20 antennas located 2º apart and operated between 1
and 40 mc.  Simple summing (nonphased) of typical sector arrays produces
patterns which have greatly reduced beamwidth compared to single element
patterns.  At 10 mc, a 25 meter long single element, one meter high, has a 3
dB beamwidth of about 78º, while a circular sector array of 21 similar
elements 2º apart has a beamwidth of about 18º without phasing.  Elevation
patterns for short element, large sector arrays show similarly narrow azimuth
patterns up to elevation angles of 70º at 10 mc for an array diameter of less
than 900 feet.  The analysis provides both ground wave and sky wave
patterns.  For sky wave patterns the polarization of the incident field may be
linear or elliptical (any condition between vertical and horizontal polarization).
Calculations show the sector arrays considered so far to have low polarization
error.  Polarization error is further reduced as beamwidth is reduced.  The
analysis also provides antenna  impedance, antenna line constants, effective
height, wave tilt angle and various other parameters.  Calculated performance
shows the antennas to have impedances and patterns normally associated
with frequency independent antennas.  The results show that D/F
performance over a 100 to 1 frequency range extending as low as 1.5 mc,
should be obtained in a single array including good azimuth patterns at high
elevation angles.  Furthermore, the simplicity of the antenna element design
permits what is probably the lowest cost wide aperture direction finder
antenna array yet designed for the MF, HF, and VHF frequency ranges.
Calculated (and also as reported in Part II, measured) effective heights
indicate that the summed sector arrays provide an adequate sensitivity with
resulting effective heights ranging from a few meters to the vicinity of 100
meters.  Bearing sensitivity is probably as good as present day
instrumentation can utilize either in a scanning or fixed beam mode.  It is also
apparent from the analysis that the performance of the antenna array is not
Abstract Text
highly dependent on a specific earth conductivity as in the case of some D/F
antennas.  Reception is improved by an increased wave tilt angle usually
associated with poorly conducting earth.  Thus the system is probably more
adaptable to varying site terrain than is the usual D/F system.  This is Part IV
of a four-part report and is concerned primarily with theory.  Part II is
concerned with system design and performance for long range HF D/F while
Part III is a detailed report on measured accuracy of a 900-ft diameter array of
180 antennas.  Part I was submitted in 1962.  All theoretical background
material necessary to the analysis has been reproduced in the Appendix.
(Author's abstract, technical report including miscellaneous government










Technical Report from:  Army Electronics Labs, Fort Monmouth N.J., 2
pages; March, 1964.
Source Text
magneto, optic effect, measuring devices (electrical
and  electronic), radio scanning, radio waves,
ionospheric  propagation, satellites (artificial), very
high frequency,  radio transmission, polarization,
angle of arrival,  measurement, electronic scanners,
dipole antenna,  servomechanisms
Keyword Text
Conventional methods for measuring polarization angles, as  they are
employed in measuring the Faraday rotation of  satellite signals, determine
the time elapsed between two  zeros of the polarization fading. The
instrumentation  described in this paper, however, makes continuous
measurement  and recording possible by application of a fast electronic
scanning and orientation method to the steerable polarization  pattern of a
crossed-dipole antenna. The information obtained  by the intersection of the
incident polarization and the  pattern scan controls a servo system that in
turn steers the  system pattern in order to follow the incident polarization
angle. System function, theory of operation, and test  recordings that are






A Program for Plotting the Radiolocation Predictions and Analyzing
Their Errors
Title Text
Vossler, R. A.Author Text
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Report No. 230, Contract Nos. DA 36-039-AMC-03720(E) and Nonr-1834-02,
ASTIA No. AD-601 397; March 1964.
Source Text
Keyword Text
This program analyzes the errors of radiolocation predictions and evaluates
the average range errors, the root mean square range error, and ten, twenty,
and thirty minute cumulative averages of the range errors for both the
following:  (a) Range errors of the predicted range with respect to the true
range of the transmitter where range is measured from the receiver.  (b)
Range errors of the predicted transmitter position where range is measured
from the known transmitter location.  In addition to this, the computer
punches up paper tapes for operating an X-Y plotter.  Two types of graphs are
obtained in this manner.  One is a plot of predicted range error vs. time where
range is measured from the receiver.  The other is a plot of the range and
bearing of the predicted transmitter position with respect to the known
transmitter location.  The latter graph is referred to as a target plot.  This
program is coded in SPAR.  The computer involved in this case is a Control
Data Corporation G-20A using the SPACE programming system.  (Author's
abstract, technical report including miscellaneous government published






A program for plotting radiolocation predictions and analyzing their
errors.  Error analysis of  radiolocation predictions and evaluation of
average error range.
Title Text
Vossler, R. A.Author Text
Technical Report from:  Illinois Univ., Urbana. Radiolocation Research Lab.,
March 1964 89 pages, Report RRL-230, Astia Document (AD)-601397, 1964.
Source Text








Range and CoordTitle Text
Vossler, Roger A.Author Text
Technical note, Dept. of Electrical Engineering, Engineering Experiment
Station, University of Illinois, Urbana, Illinois, RRL 231, March 1964.
Source Text
Keyword Text
This note describes two subroutines, range and coord.  Given the geographic
coordinates of two points upon the surface of the earth, the range subroutine
computes the shorter great circle distance between these points. To
introduce the coord subroutine, the author tells us to let A and B be two
points upon the surface of the earth separated by some distance PR.  Then,
given the coordinates of one of the points (A or B), the distance, PR, between
the points and  the bearing, α, of PR, this subroutine will compute the
coordinates of the other point and the reverse bearing to the given point.
(Abstract written for the purpose of this publication by Southwest Research,






Oblique Protection of Groundwaves Across a Coastline - Part IIITitle Text
Wait, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 68D, no. 3, p. 291; March 1964.Source Text
Keyword Text
This paper, which is a continuation of two earlier papers of the same title,
contains numerical results for the field anomaly near a coastline when the
surface impedance changes in a linear manner between land and sea.  The
earlier results for an abrupt boundary are recovered as the width of the
transition region is reduced to zero.  In general, it is found that the
characteristics of the transition region will not produce significant
modifications of the transmitted field.  However, the magnitude of the reflected
field is greatly reduced as the width of the transition zone is increased beyond
about one-quarter wavelength.  (Author's abstract, formal literature, English






Phased Array StudyTitle Text
AnonymousAuthor Text
Hughes Aircraft Company, Fullerton, California, Project No. SR0080302,
Contract No. NObsr-89427, ASTIA No. AD-601 203; 28 April 1964.
Source Text
Keyword Text
The transformed switch phase bit circuit has been improved to yield constant
phase across the 10-percent band for all four phase bits.  Circuit analysis and
design are discussed.  The antenna array has been optimally matched for
scan angles between ±60 degrees.  The power distribution system for the
array has been analyzed for frequency sensitivity.  Fabrication of all parts is
complete and parts are now being assembled.  (Author's abstract, technical
report including miscellaneous government published material, English






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
AnonymousAuthor Text
Report No. 19, RRL Publication No. 243, Third Quarterly Report, period
covered 1 January 1964 to 31 March 1964, sponsored by U.S. Army
Electronics Research and Development Laboratory, prepared by
Radiolocation Research Laboratory, Electrical Engineering Research
Laboratory, Engineering Experiment Station, University of Illinois, Urbana,
Illinois, 30 April 1964.
Source Text
Keyword Text
The purpose of the contract is to continue and extend the studies and
investigations which will lead to the design of radio direction finding systems
(and radiolocation systems) for the MF-HF-VHF range in accordance with
specified requirements.  Studies and investigations are being continued and
extended under two tasks entitled:  Radio direction finder and radiolocation
systems engineering, and radio propagation and radiolocation research.
Progress under each task has been made and is described.  (Author's






(No title--personal correspondence)Title Text
Bailey, A. D.Author Text




This is personal correspondence pertaining to octantal or spacing error with
respect to 8-element Adcock arrays.  Notes on observations and formulas are
given.  Abstract written for purpose of this publication by Southwest






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
Electrical Engineering Research Laboratory, University of Illinois, Urbana,
Illinois, Report No. 19, Contract No. DA 36-039-AMC-03720(E), ASTIA No.
AD-449 490; 30 April 1964.
Source Text
Keyword Text
The purpose of the contract is to continue and extend the studies and
investigations which will lead to the design of radio direction finding systems
(and radiolocation systems) for the MF-HF-VHF range in accordance with
specified requirements.  Studies and investigations are being continued and
extended under two tasks entitled:  Radio direction finder and radiolocation
systems engineering, and radio propagation and radiolocation research.
Progress under each Task has been made and is described.  (Author's
abstract, technical report including miscellaneous government published







10-CM Observations of Jupiter, 1961-1963Title Text
Bash, F. N., Drake, F. D., Gundermann, E. and Heiles, C. E.Author Text
Astrophysics J., vol. 139, no. 3, pp. 975+, 1 April 1964.Source Text
Keyword Text
Jupiter was observed at 10-cm wavelength with the N.R.A.O. 85-foot radio
telescope on 40 days between May 1 and August 8, 1961, and on 91 days
between September 17, 1962 and February 25, 1963.  A total of about 3,930
observations of about 5 minutes' duration each is available.  From these it has
been determined that (1) the mean equivalent disk brightness temperature
was about 690 degrees K; (2) the mean total planetary 10-cm emission did
not vary by more than 3 percent over the observing periods; (3) the period of
rotation of the decimeter source system is 9h55m29s.70 ± 0s04 (m.e.),
probably the same as the rotation period of the decameter sources; (4) the
magnetic axis defined by 10-cm radiation is tilted 24 degrees .3 with the
respect to the rotational axis; (5) the north pole of the magnetic axis is
located at λIII = 186 degrees .8; (6) the percentage polarization of the radiation
is 7.8 percent; (7) the data indicate that the polarized component of the
radiation is strongly concentrated in directions close to the equatorial plane of
the polarized radiating system.  (Abstract source unknown, formal literature,






A Satellite Data Transmission AntennaTitle Text
Belfi, C. A., Rothenberg, C., Schwartzman, L., Tilley, R. E., and Wills, A.Author Text
Trans. IEEE, vol. AP-12, no. 2, p. 200; March 1964.Source Text
Keyword Text
A retrodirective satellite antenna for a broad bandwidth, satellite-to-ground
data transmission link, is described.  An information-collecting satellite which
transmits its data in the direction of the ground receiver upon command, is
considered.  The satellite antenna described for this system is an active
retrodirective antenna which utilizes the beam-forming characteristics of a
phasing matrix.  A signal from the ground station is received on a particular
beam port of the matrix which corresponds to a particular beam-pointing
direction.  Control circuitry in the satellite activates a switching matrix and a
transmitter so that the data-carrying signal is transmitted in the same
direction from which the satellite is interrogated.  Other retrodirective
techniques in addition to the phasing-matrix antenna are evaluated in terms of
their relative merit.  The systems considered include the active Van Atta
array, the automatic three-dimensional electronic scanning antenna
(ATHESA), the Luneberg lens and various other antenna array techniques.
(Author's abstract, formal literature, English language/USA abstract,






Field Strength Meter for VLF WavesTitle Text
Bitterlich, W.Author Text
Innsbruck University, Innsbruck, Austria, Report No. 8, Contract No. AF
61(052)490, ASTIA No. AD-603 047; 1 April 1964.
Source Text
Keyword Text
A small easily portable nuvistorized field strength meter for the frequency
range of I.9-25 kc/sec is described.  The antenna consists of a ferrite rod,
approximately 1 m long, covered with metal windings.  Special attention was
paid to a high sensitivity at a large signal-to-noise ratio.  (Author's abstract,
technical report including miscellaneous government published material,






Explorations of Outer Space and Upper Layers of the AtmosphereTitle Text
Blagonravov, A. A.Author Text
Technical Report from:  Foreign Tech Div Air Force Systems Command
Wright-Patterson, AFB Ohio. Report FTD-MT63 345; TT-64 71332, 2 pages;
April, 1964.
Source Text
space probes, USSR, space environmental conditions,
radio  astronomy, upper atmosphere, satellite
(artificial),  scientific satellites, instrumentation,
atmospheric sounding,  sounding rockets, cosmic rays,
meteors, ionosphere,  exploration
Keyword Text
This is a report on USSR space research with scientific  satellites, rocket
probes, and radio astronomy. The report  includes a discussion on
instrumentation and findings of  several types of research satellites. It
discusses the  findings of a series of explorer rockets probes and






Satellite Based System for Locating Drifting Sensor PlatformsTitle Text
Blitz, M. H., and Saber, N. J.Author Text
IEEE Trans., vol. AS-2, no. 2, pp. 116-124; April 1964.Source Text
Keyword Text
The problems associated with determining the position of unmanned drifting
buoys and constant pressure balloons from a medium altitude satellite in a
near-polar orbit are discussed.  A system employing range-only
measurements is described, and the errors in the computed position of the
sensor platform as a result of errors in range measurement, uncertainties in
knowledge of the satellite ephemeris and the altitude and velocity of the
balloon are analyzed.  The oceanographic and meteorological operational
requirements of this system are briefly discussed and the design implications
of these requirements described.  (Science or engineering abstract, formal






Computer Calculation of Nz-Profiles of the Ionosphere Taking into
Account Both Components of a Split Signal
Title Text
Danilkin, N. P. and Zhuchenko, S. A.Author Text
Geomag. i Aeron., vol. 4, pp. 307-12, March/April 1964.Source Text
Keyword Text
Description of a method and logic chart used in a computer program for
calculating the actual altitude distribution of electron concentration in the
ionosphere, taking into account both ordinary and extraordinary beams.
Expressions derived for  calculating the group refraction index for the
extraordinary beams are also given.  (Abstract source unknown, formal






Research Utilization of G-20 A Computer SystemTitle Text
Detert, David G.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Ill., report covering
period 1 January 1963 - 1 March 1964, RRL 237, April 1964.
Source Text
Keyword Text
In January, 1963, a Bendix G-20* computer was delivered to the University of
Illinois for use in the Radiolocation Research Laboratory of the University.
Purchase of the system was made possible through Office of Naval Research
Grants Nonr(G)00101-62, Nonr(G)0021-63, and Nonr(G)00062-63.
Subsequent research utilization of the system has been in conjunction with
Bureau of Ships, Navy Department Contracts Nobsr 85243 and Nobsr 89229,
Office of Naval Research Contract Nonr 1834(02), and U.S. Army Signal
Corps Contracts SC 87264 and AMC 03720(E).   The purpose of this note is
to list and  describe the various research and development problems that have
been solved using  this computer.  The note  will include special programs
written for processing data taken during various experiments but will not
discuss routines written for peripheral equipment control or general purpose
utility subroutines.  Problems whose solution has been reported elsewhere
will be described only briefly, and the report in which they appear will be
referenced.  Those which have not been described in report will be presented
in more detail.  The problems are divided into the five groups listed below:  A.
Ionospheric Propagation Research; B. Radiolocation Studies on a 450 km
Path; C. Antenna Research and  Development; D. Receiver Development; E.
Miscellaneous Problems.  *Bendix Computer Division having been purchased
by Control Data Corporation, the official designation of the machine is now
CDC G-20A.  (Abstract taken from author's introduction, technical note,






Engineering/Service Test of Position-Fixing and Navigation System
(PFNS).  Volume I.  Part I.  General
Title Text
Dillman, P. B., and Davis, W. L.Author Text
Army Electronic Proving Ground, Fort Huachuca, Arizona, Project No. 4-3-
3150-01, ASTIA No. AD-443 864; April 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Engineering/Service Test of Position-Fixing and Navigation System
(PFNS).  Volume II.  Part II.  Static Engineering, Human Factors, and
Training Test Data, Part III.  Field Engineering and System Accuracy Test
Data, Part IV.  Method of Analysis and Derivations
Title Text
Dillman, P. B., and Davis, W. L.Author Text
Army Electronic Proving Ground, Fort Huachuca, Arizona, Project No. 4-33-
4150-01, ASTIA No. AD-443 865; April 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Engineering/Service Test of Position-Fixing and Navigation System
(PFNS).  Volume III.  Part V.  Operational Accuracy Test Data
(Participating Text Authorities)
Title Text
Dillman, P. B., and Davis, W. L.Author Text
Army Electronic Proving Ground, Fort Huachuca, Arizona, Project No. 4-3-
3150-01, ASTIA No. AD-443 866; April 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Measurements of the Extent to Which Round-the-World HF Propagation
Follows a Great Circle
Title Text
Fenwick, R. B., Villard, O. C. Jr., Hayden, E. C. and Bredek, R.Author Text
Proc. I.E.E.E., pp. 418-9, April 1964.Source Text
Keyword Text
A test was conducted in early 1963 with the purpose of determining to what
extent round-the-world (RTW) high-frequency propagation followed a great
circle path.  In these tests, a 15.4 Mc-CW signal, at a power level of 20 kw,
was transmitted westward from Stanford, California using a log-periodic
antenna having a 3-dB beamwidth of 65 degrees.  The transmissions were
made in the 1730-2030 GMT period, three days per week,  between January
15 and March 23, 1963.  Reception of the signals was with the use of a
Wullenweber Direction Finder at the University of Illinois, Urbana, Illinois,
Radio Location Laboratories.  Test results are given. (Authors' abstract, formal






The potential measurement accuracy in single-and multi-channel
instruments for signal parameters. Potential measurement accuracy of
constant and time varying signal parameters for single and
multichannel amplitude and phase direction finders
Title Text
Gutkin, L. S.Author Text
Technical Report from:  Radiotekhnika, Vol. 19, April 1964, pages 19-27.  6
Refs. (Russian), 1964.  Author employed:  Nauchno-Technicheskoe
Obshchestvo Radiotekhniki i  Elektrosviazi, Moscow, USSR.
Source Text
direction finder, multichannel receiver, signal
measurement, amplitude, antenna, lattice, noise,











Division of Engineering and Applied Physics, Harvard, University, Cambridge,
Mass., Report No. 7, Project 7661, DDC no. AD 604 7262, 10 April 1964.
Source Text
Keyword Text
The behavior of a circular loop antenna near the interface between a
conducting medium and air has been studied experimentally in terms of the
following several parameters:  (1) circumference per wavelength beta(b) of the
loop, (2) loss tangent of the conducting medium, (3) depth of the loop below
the interface, and (4) angle between the plane of the loop and the interface.
The measured quantities were compared with the corresponding ones for a
loop in a homogeneous dissipative medium of infinite extent wherever
possible.  Comparisons were made of the behavior of a loop when oriented
both parallel to the interface and perpendicular to it in terms of such quantities
as the driving-point admittance, the amplitude and phase distributions of the
current, the effect of varying the distance from the interface, and the upward
transmission of power into air from the loop when immersed in the conducting
solution.  (Author's abstract, technical report, English language, document
not available, loop antennas, experimental data, antenna configurations,
admittance, electric currents, electrical conductance, antenna radiation






Analysis of the Spiral Antenna Direction FinderTitle Text
Johnson, P. B.Author Text
Harry Diamond Laboratories, Washington, D.C., Project No. 26100, ASTIA
No. AD-601 733; 20 April 1964.
Source Text
Keyword Text
A study was made of a method previously suggested for constructing a
passive direction finder capable of determining the azimuth and elevation of an
electromagnetic wavefront.  This direction finder consists of a two-wire,
Archimedian, spiral antenna and a phase comparator.  Angular information of
accuracy too low for the intended application is obtained when the theory and
experimental data previously presented are used.  A general theory for the
direction finder is established and methods for accuracy improvement are
suggested.  (Author's abstract, technical report including miscellaneous







Analysis of the spiral antenna direction finder.  Spiral antenna direction
finder to determine  azimuth and elevation of electromagnetic wavefront.
Title Text
Johnson, P. B.Author Text
Technical Report from:  Harry Diamond Labs., Washington, D.C. 20 April
1964 38 pages, Refs, Report HDL-TR-1221, Astia Document (AD)-601733,
1964.
Source Text
electromagnetic wave, radio direction finder, spiral
antenna, antenna, azimuth, direction, electromagnetic,







Radio Interferometry-Techniques Used by the U.S. Naval Space
Surveillance System
Title Text
Kaufman, M. G.Author Text
Proc. IEEE, vol. 52, no. 4, p. 421; April 1964.  See also Trans. IEEE, vol. AS-
2, pp. 151-159; April 1964.
Source Text
Keyword Text
ABSTRACT NO. 1:  Describes briefly two electronic systems which
automatically combine several radio interferometer phase channels into one
unambiguous channel.  This single channel defines the angle of arrival of the
radio energy from a satellite in real time.  The resolution in determining this
angle is proportional to the longest baseline used in the radio interferometer.
The principle of operation of the present-day multi-aerial radio interferometer
systems remains the same as the early two-element devices.  A four-aerial
interferometer is considered in this communication.  An electronic system
using analogue circuitry was designed and built to simplify the data reduction
problem; this system is briefly outlined and a photograph of typical recorded
output signals is given.  ABSTRACT NO. 2:  The Naval Space Surveillance
System is a multistatic cw radar system using the principle of the radio
interferometer.  Satellites are located in space by measuring the direction
cosines of the reflected radio energy and triangulating from two or more
receiving sites.  Since the direction cosines are determined by electronically
measuring the electrical phase difference between pairs of aerials, it is
important to maintain phase coherency between all phase-carrying channels
as well as minimizing all differential phase-shifts throughout the post-
detection circuits.  Characteristics of post-detection filters and phase
measuring circuits are discussed in the light of the undesirable incidental
phase changes in the system and those caused by phase-rate (the latter
being a function of the satellite's relative speed with respect to the
surveillance fence).  Sensitivity and system error is examined as the phase
signals are traced through wide- and narrow-band post-detection filters.
Some work on the affect of "phase jump" on the system is also considered as
simple circuits are stimulated by a sudden change in phase.  (Abstract No. 1
and 2 - Science or engineering abstract, formal literature, English






Airborne Position-Location Techniques StudyTitle Text
Lynch, W. M., Priedigkeit, J. H., Keenan, M. G., and Sklar, H.Author Text
Stanford Research Institute, Menlo Park, California, Project No. 5A6-41503-




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Observations of Jupiter and the Galilean Satellites at 10 MicronsTitle Text
Murray, Bruce C., Wildey, Robert L. and Westphal, James A.Author Text
Astrophysics J., vol. 139, no. 3, pp. 986+, 1 April 1964.Source Text
Keyword Text
The 200-inch Hale telescope has been used to map the 8-14-µ brightness-
temperature distribution across the disk of Jupiter and to observe the integral
brightness temperatures of the Galilean satellites.  Other than simple limb-
darkening, no latitudinal variation of brightness temperature greater than about
1.0 degree K was observed, nor were there variations greater than about 0.5
degree K across the band structure or the Great Red Spot.  However, an
enhancement of the 8-14-µ radiation of possibly as much as thirty times was
found to be associated with the  position on the disk of a satellite shadow.
The observed integral brightness temperatures of Ganymede, and especially
Callisto, exceed the limit for an insulating gray body heated only by absorbed
solar radiation.  Thus either these satellites depart significantly from
Planckian distribution of emitted radiation or there is a large systematic effect
in our observations leading to overestimates of brightness temperature.  If the
latter were to be the case, we should have to revise the 8-14-µ brightness
temperature of Venus downward from the 215 degrees K value obtained
concurrently with the observations of this paper, a correction which widens,
rather than narrows, the disparity between our Venus temperature and other







Theory of Regulatable Directional Reception (Rnp)Title Text
Nakhamkin, S. A.Author Text
Technical Report from:  Foreign Tech Div Air Force Systems Command
Wright-Patterson, AFB Ohio, Report FTD-TT64 197-TT-64 11659, 2 pages;
April, 1964.
Source Text
seismology, wave transmission, direction finding,
seismic  waves, frequency, velocity, equations,
mathematical analysis,  theory, USSR, geophysics,
regulatable directional reception
Keyword Text
The theory of the regulatable directional (RNP) method, which  was developed
at the seismic laboratory of MINKh, was further  developed on the base of the
frequency theory of signals.  As  a result it is possible to synthesize RNP
systems by  determining in the best way the necessary parameters.
Formulas  are derived for the resolution of the RNP Method. The absence  of
interference of the amplitude increments, in the form of  which waves are
recorded on the summing tape, is a necessary  condition for complete
resolution of two waves by the RNP  method. Here interpolation of
summarized recordings by their  amplitudes in the interval between the
positions of cophase  summation of superposed waves must ensure that at
least one  summarized recording with zero amplitude increments for both






Service Test of the Pathfinder Beacon LightTitle Text
no authorAuthor Text
Technical Report from:  Army Aviation Test Board Fort Rucker Ala., 11 pages,
April, 1964.
Source Text
beacon lights, direction finding, test and evaluation,
air drop operations, air  transportation, army
aircraft, meteorology, drop tests, flight testing,
fixed wing  aircraft, rotary wing aircraft, marker
lights, site selection, simulation, tactical air
support, night vision, color vision, range (distance),
infrared beacons, NTISDODXA
Keyword Text
Six beacon lights were operated under various meteorological conditions
during the hours  of dusk (sunset to end evening nautical twilight (EENT))
dawn (begin morning nautical  twilight (BMNT) to sunrise), and darkness
(EENT to BMNT) The beacons were operated  at various heights above the
ground using continuous and  coded light settings, various  color lenses, and
shielded light settings. USAAVNTBD personnel observed the beacon  lights











Technical Report from:  United Research Inc Cambridge Mass., Report NOTS-
TP3109--Part 4, 88 pages; April, 1964.
Source Text
underwater sound, direction finding, hydrophones,
position finding, speech recognition,  speech
transmission, hearing, ear, underwater sound equipment,
cetacea, underwater  communication systems,
instrumentation, noise generators, machine translation,
wiring  diagrams, theory, NTISDODXD
Keyword Text
The theoretical considerations of the localization function utilizing time delays
have been  extended to other areas of acoustics to provide a comprehensive
theory useful in  explaining speech recognition, attention, and the importance
of reverberation on speech  intelligibility, acoustic coloration, noise masking,
and other phenomena. The knowledge  of speech recognition was used in







Ionospheric Focusing in the Presence of the Earth's Magnetic FieldTitle Text
Papagiannis, Michael D. and Hugenin, G. RichardAuthor Text
J. Geophys. Res., vol. 69, no. 7, pp. 1307-18, 1 April 1964.Source Text
Keyword Text
A new technique has been developed for application to problems of radio wave
propagation inn magnetoionic mediums.  This method  is based on a
mathematical formulation of Poeverlein's graphic solution.   The mathematical
formulation is made possible by assuming that the index of refraction
surfaces are ellipsoids of revolution.  Complicated problems can be solved in
terms of the semiaxes, a and b, of these ellipsoids, which can be evaluated
as continuously varying elements by means of the Appleton-Hartree equation.
 The results obtained through the application of this method are as exact as
that equation.  The problem of focusing in the terrestrial ionosphere has been
investigated in complete generality through an application of this new
technique.  The general equations obtained have the same structure as those
previously derived by neglecting the terrestrial magnetic field.  The
corresponding radiation patters are substantially different, however, when the
effects of the earth's  magnetic field are included.  The effects of the earth's
magnetic field are very pronounced and cannot be ignored as X approaches
unity and Y becomes relatively large.   This is the domain of interest to radio
astronomy in space.  (Abstract source unknown, formal literature, English






Scattering by an Arbitrary Array of Parallel WiresTitle Text
Richmond, Jack H.Author Text
The Ohio State University, Research Foundation, Antenna Lab., Columbus,
Ohio, Report no. 1522-7, DDC No. AD 443 833, 30 April 1964.
Source Text
Keyword Text
Equations are developed for the scattering pattern of an arbitrary array of
parallel wires.  The wires are assumed to be infinitely long, perfectly
conducting, and very small in diameter in comparison with the wavelength.
The incident wave is assumed to be TM with respect to the wire axis, but it
may have normal or oblique incidence on the wires.  The solution includes the
interaction effects among all the wires.  Computer programs are included
along with numerical data for the currents induced in the wires in plane
arrange, circular arrays, square arrays, and others.  The far-field scattering
patterns  of these arrays are presented graphically.  It is shown that if a
sufficiently great number of wires is present, the scattering pattern
approaches that of a solid conducting cylinder of the same cross-section
shape as the wire-grid array.  In this connection, the theory may be  applied
to a shipboard situation in which a radiating element or an incoming plane
wave illuminates the superstructure and the field distribution is thereby







Research Studies on Problems Related to Antennas.  <NOTE>  Quarterly
Rept. no. 6, 1 Dec 63-29 Feb 64
Title Text
Rippin, JamesAuthor Text
Technical Report from:  Electrical Engineering Research Lab Univ of Illinois
Urbana, 2 pages; April, 1964.
Source Text
antennas, research program administration, log periodic
 antennas, dipole antennas, coupled antennas, helical
antennas,  omnidirectional antennas, slot antennas,
spiral antennas,  antenna configurations, antenna
feeds, bibliographies,  dielectrics, waveguides, signal-
to-noise ratios, electrical  impedance, antenna
radiation pattern, millimeter waves,  conical antennas,
mathematical analysis, design, models  (simulations)
Keyword Text
An investigation was made into radiation patterns from  periodic structures.
Log-periodic cavity-backed slot antennas  which produce vertically polarized
radiation were studied, and  further investigation on the construction of a feed
system to  eliminate the need for a ground screen was considered. Pattern
measurements on both uniform and log-periodic zigzag antennas  were
calculated, and the characteristics of both present forms  and new versions of
the conical logarithmic spiral antenna  were discussed. Studies were made of
antennas for airborne  direction finding, the feasibility of utilization varactor
diodes in a backfire antenna, and wave propagation along  helical conductors
as well as of periodic structures of  wideband applications and radiation from
circular waveguides.   Research was also done on the development of new
types of  log-periodic antennas, a high resolution millimeter antenna,  and
omnidirectional and steerable beam antennas which can be  operated at
millimeter wavelengths.  A bibliography containing  104 entries is also






Some Features of the F-Region Electron-Density and Height Variations in
the Equatorial Regions
Title Text
Somayajulu, Y. V.Author Text
J. Geophys. Res., vol. 69, no. 7, pp. 1329-40, 1 April 1964.Source Text
Keyword Text
This paper presents the average quiet day variations in NmF and h(.9NmF) for
the equatorial stations Talara and Huancayo, derived from the true-height
profiles for the five international quiet days for each of the IGY months.  The
results show that the forenoon and evening slopes of the Nm(t) curves, as well
as the postsunset increases in the F-region heights, have similar semiannual
variations.  It is established that this semiannual variation has a close
correlation with the variation of the cosine of the noon solar zenith angle of the
sun, indicating  that electrodynamic drifts are important in producing the
observed seasonal variation.  It is shown that vertical drifts alone are
inadequate to account for the large slopes in the Nm(t) curves.  It is further
shown that east-west drifts, such as those observed experimentally, can
cause large variations in these slopes.  A seasonal variation of the wind
pattern may account for the observed seasonal variation.  On this model, the
phenomena of the postsunset increase in F-region heights, and its seasonal
variation, are explained.  It is indicated that several other equatorial
phenomena such as spread F and flutter fading can be explained on this
basis.  It is concluded  that, in the equatorial regions, the ionospheric
electrostatic fields play a dominant part in causing the equatorial "anomalies."







Homing on Communications SourcesTitle Text
Troll, W. C.Author Text
Bendix Corporation, Southfield, Michigan, Report No. 2587, Contract No. AF
33(657)11751, ASTIA No. AD-349 685; 20 April 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The effect of nonradiating elements on the radiation characteristics of a
high-directional antenna. Nonradiating elements effect on radiation
characteristics of high directional antenna, particularly  the coefficient of
antenna directive gain and directional diagram
Title Text
Vorobev, E. V.Author Text
Technical Report from:  Radiotekhnika, Vol. 19, April 1964, pages 17,18.
(Russian), 1964.
Source Text
antenna, direction finder, characteristics,








A Program for Analyzing Azimuth and  Vertical Angle of IncidenceTitle Text
Vossler, Roger. A.Author Text
Technical Note No. 27, supported by U.S. Army Electronics Research and
Development Laboratory, Contract AMC 03720(E), and The Office of Naval
Research, Contract Nonr 1834(02), ONR Project No. N 371 161, University of
Illinois, Radiolocation Research Lab., Urbana, Illinois, RRL 236, April 1964.
Source Text
Keyword Text
By solving the equations for a six-element interferometer system, values for
the azimuth and the vertical angle of incidence of an incoming radio ray are
obtained from measurements of arrival angles made with successive  pairs of
antenna elements.  A designation for the successive antenna pairs used in a
particular measurement, often simply referred to as the antenna pair of a
measurement, is always coded with that measurement as is the time at
which the measurement was taken.  The resultant interferometer values are
then checked for time inconsistencies,  divided into certain classes, and
analyzed.  The analysis consists of ten-, twenty-, and thirty-minute
cumulative averages, the arithmetic mean, and the standard deviation of the
interferometer azimuth and vertical angle of incidence values.  This analysis is
applied to each data class which is determined from antenna pair information
and from propagation mode considerations.  This program accepts only those
interferometer data tapes which have been edited by another program which is
described in the appendix of this program description.  This program is coded
in SPAR, a symbolic machine language, for a Control Data Corporation G-20
computer using the SPACE programming system.  (Author's abstract,






Influence of a Circular Ionospheric Depression on VLF PropagationTitle Text
Wait, J. R.Author Text
National Bureau of Standards, Central Radio Propagation Laboratory, Boulder,
Colorado, ASTIA No. AD-443 543; 1 April 1964.
Source Text
Keyword Text
Propagation of VLF radio waves in the earth-ionosphere waveguide is
considered for the situation where the ionosphere is depressed over a circular
region.  Using first-order scattering theory, expressions for the expected field
perturbations are developed in the form of double integrals.  In a number of
important special cases, these are expressed in closed form.  In certain other
situations, the integrations are carried out by numerical methods.  The results
confirm that a localized ionospheric depression may modify the received field
even though the ionosphere along the great circle path is undisturbed.
(Author's abstract, technical report including miscellaneous government







Measurements of Radio Star and Satellite Scintillations at a  Subauroral
Latitude
Title Text
Allen, R. S., Aarons, J., Whitney, H.Author Text
Technical Report from:  Air Force Cambridge Research Labs Bedford
Mass.,Report  65-40-ERP-78, 2 pages; May, 1964.
Source Text
atmospheric sounding, radio waves, atmospheric
refraction,  stars, radio astronomy, satellites
(artificial), radio  transmission, high frequency, very
high frequency, ultrahigh  frequency, atmosphere,
electron density, phase measurement,  angle of arrival,
geophysics
Keyword Text
Observations of two radio stars, Cygnus A and Cassiopeia A,  and of two
satellites, Cosmos I and Transit 4A, have yielded  data on lower and upper
atmospheric irregularities. The  frequencies studied have included 20 Mc, 40
Mc and 54 Mc for  satellite transmissions, and 30 Mc to 3000 Mc for radio
star  signals.  The antennas used have ranged from a dipole to a  150-foot
parabola. The irregularities in refractive index in  the lower atmosphere
produce amplitude fluctuations up to  several times average with a fading rate
of 3 to 0.5 per  minute while ionospheric amplitude fluctuations can increase
several decibels, with rates from 1 to 60 per minute. Lower  atmosphere
scintillation rates increase as the elevation angle  increases and generally
disappear above 5 degrees of  elevation.  During intense magnetic storms, the
ionospheric  scintillation rate is a function of wavelength in the UHF  range.
Ionospheric scintillations are functions of both  magnetic conditions and of the
subionospheric latitudes of the  irregularities; they are observed at zenith at
the geomagnetic  latitude of the Sagamore Hill Radio Observatory (54
degrees)  Using spaced receivers, heights of single irregularities have  ranged
from about 100 to 600 km and representative sizes from  about 0.1 to 4 km.
Irregularities constitute the prime factor  affecting the level, phase and angle of






Survey of Marine Electronic EquipmentTitle Text
AnonymousAuthor Text
Brit. Commun. Electronics, vol. 11, no. 5, p. 328; May 1964.Source Text
Keyword Text
This survey of British-made equipment is principally concerned with
communication, navigation and radar systems and is confined to shipborne
equipment.  In general, it has attempted to cover the range of equipment
which is normally accepted as being electronic in character.  The charts are a
representative survey of the wide range of marine electronic equipment which
is now being made in Great Britain.  (Science or engineering abstract, trade






HF Doppler StudiesTitle Text
AnonymousAuthor Text
J. Res. Nat. Bur. Stand., vol. 68D, no. 5, p. 594; May 1964.Source Text
Keyword Text
The ionospherically-induced frequency variations of ionospherically-
propagated HF signals have been studied by several authors (Watts and
Davies, 1960; Fenwick and Villard, 1960; Davies, 1962; Davies, Watts, and
Zacharisen, 1962).  The method typically involves recording the frequency
difference existing between a very stable local oscillator and the
ionospherically-propagated signal from a very stable transmitter (for example,
WWV).  These studies have shown that it is possible to identify regularly
occurring frequency changes (upward in the sunrise hours, downward in the
sunset hours) associated with the growth and decay of the ionospheric
electron density.  In addition, pronounced frequency changes have been found
associated with solar flares, magnetic sudden commencements and
magnetic storms, and ionospheric "ripples".  By using simultaneous
observations on several different frequencies, it has been possible to make
deductions concerning the height of the changes in ionization responsible for
the fluctuations in frequency.  At times it is possible to identify different
ionospheric propagation modes for a single transmission (such as the high
and low rays) by the difference in observed frequencies.  (Author's abstract,
formal literature, English language/USA abstract, document not available,






Programming Studies for Radio Signal Ray TracingTitle Text
Basson, DavidAuthor Text
Electronic Associates, Inc., Research and Computation Div., Princeton, N.J.,
final report, AFCRL-64-449, DDC No. AD 609 070, 31 May 1964.
Source Text
Keyword Text
An analog computer program and solution for the problem of 5-kc radio ray
tracing in two dimensions simulating the ionosphere, exosphere, and
hypothesized plasma ducts is presented.  Suitable forms for computer
implementation of three-dimensional ray tracing at low frequencies are
derived.  A general analysis of the scaling problems for ray tracing at
frequencies from 5 kc to 14 Mc is also presented, and a complete computer
program for 3D ray tracing at 4 Mc is presented.  A tropospheric ray tracing
study that incorporated a two-dimensional function of refractive index was also
undertaken on the HYDAC 2000 digital-analog computer.  Data were obtained
and a complete set of runs was made.  The results confirmed the feasibility of







The Design, Fabrication and Installation of a Wire-Grid Lens for HF
Radio Direction Finding
Title Text
Buck, R. H., and Franceschini, J. B.Author Text
Technical Research Group, Menlo Park, California, Report No. RADC TDR64
52, Contract No. AF 30(602)3110, ASTIA No. AD-446 422; May 1964.
Source Text
Keyword Text
The purpose of this work was to design, fabricate and install an HF wire-grid
lens direction finder system.  Pertinent results of pattern measurements and
adjacent feed signal comparisons made on the 600-foot wire-grid lens on
Molokai are included.  These provide full-scale evidence of the soundness of
the theoretical design and provide a high degree of confidence as to the future
success of this direction finder application.  Design of the wire-grid lens
antenna is complete from the electrical engineering standpoint.  Structural
design is nearing completion.  An analysis of the inherent error of the
electronic system is made.  Maximum design errors are allocated to those
portions of the system which contribute to the over-all system error.  All
critical portions have been breadboarded to ascertain feasibility.  In addition,
an analysis of the system scan rate has been made to determine the
maximum practical value in terms of the signal character and environment in
the 10-50 Mc band.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






A Wide Aperture Sampling Linear Array for Direction FindingTitle Text
Burtnyk, N., McLeish, C. W. and Wolfe, J. L.Author Text




A method of direction finding by sampling and storing the relative phase and
amplitude of the signal received at the elements of an array of many
wavelengths aperture is described.  If the wave interference field set up by sky
waves moves slowly relative to the time of acquiring the samples through a
single receiving channel, then the interfering modes may be resolved, as in a
beamed array, by combining the samples in a computer.  The direction of
only the dominant mode can be determined when wave interference fading is
relatively rapid.  By correlating the outputs of the scanning receiver and a
reference receiver, the effective bandwidth of the system can be determined in
the latter by the desired carrier spectrum rather than by the scanning rate.
An analysis is made of the error in a randomly fading field.  (Abstract taken






A Wide Aperture Sampling Linear Array for Direction FindingTitle Text
Burtnyk, N., McLeish, C. W., and Wolfe, J. L.Author Text
Trans. IEEE, vol. AP-12, no. 3, p. 248; May 1964.Source Text
Keyword Text
A method of direction finding by sampling and storing the relative phase and
amplitude of the signal received at the elements of an array of many
wavelengths aperture is described.  If the wave interference  field set up by
skywaves moves slowly relative to the time of acquiring the samples through
a single receiving channel, then the interfering modes may be resolved, as in
a beamed array, by combining the samples in a computer.  The direction of
only the dominant mode can be determined when wave interference fading is
relatively rapid.  By correlating the outputs of the scanning receiver and a
reference receiver, the effective bandwidth of the system can be determined in
the latter by the desired carrier spectrum rather than by the scanning rate.
An analysis is made of the error in a randomly fading field.  (Author's abstract,






A wide aperture sampling linear array for direction finding.  Wide
aperture sampling array for  radio direction finders.
Title Text
Burtnyk, N., Mcleish, C. W., Wolfe, J. L.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-12, May 1964
pages 248-256, 14 Refs., 1964.  Author employed:   National Research
Council, Ottawa, Canada.
Source Text
direction finder, radio direction finder, aperture,







Magnetic Components Radiated by a Horizontal Dipole at VLFTitle Text
Harrington, P. R.Author Text
Navy Electronics Laboratory, San Diego, California, Project No. SR 008-01-
01, ASTIA No. AD-602 804; 4 May 1964.
Source Text
Keyword Text
The electromagnetic radiation characteristics of a horizontal VLF antenna
near a semi-infinite conducting plane along its perpendicular bisector were
examined.  An expression was developed for the electromotive forces induced
in vertical loop antennas by the surface and down coming skywaves along the
perpendicular bisector.  A simple expression for the ratio of these EMF's
involves the ground distance from transmitter to receivers, the angle of
incidence of the wave on the ionosphere, and the ionosphere reflection
coefficient.  The effects of nonhomogeneous ground conductivity were also
examined and were found to influence the magnitude of the ratio of surface-
wave field to skywave field.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Magnetic Components Radiated by a Horizontal Dipole at VLFTitle Text
Harrington, R. R.Author Text
Navy Electronics Laboratories, San Diego, California, Research Report,
ASTIA No. AD-602 804; May 1964.
Source Text
Keyword Text
The electromagnetic radiation characteristics of a horizontal VLF antenna
near a semi-infinite conducting plane along its perpendicular bisector were
examined.  An expression was developed for the electromotive forces induced
in vertical loop antennas by the surface and downcoming skywaves along the
perpendicular bisector.  A simple expression for the ratio of these EMF's
involves the ground distance from transmitter to receivers, the angle of
incidence of the wave on the ionosphere, and the ionospheric reflection
coefficient.  The effects of nonhomogeneous ground conductivity were also
examined and were found to influence the magnitude of the ratio of surface
wave field to skywave field.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Theory of the Terminated Insulated Antenna in a Conducting MediumTitle Text
King, R. W. P.Author Text
Trans. IEEE, vol. AP-12, no. 3, pp. 305-319; May 1964.Source Text
Keyword Text
The general problem of the insulated antenna in an isotropic homogeneous
medium of infinite extent is reviewed under the assumption that the medium is
sufficiently conducting to permit the application of coaxial line theory.  The
currents and associated electromagnetic fields for the completely insulated
antenna are obtained and the directional properties of the latter explained by
comparison with a collinear array.  An antenna in which only a central portion
is insulated, while the ends are bare, is analyzed in terms of the theories of
the insulated and bare antenna, both when the structure is driven by
generators at the junctions of the bare and insulated sections and when it is
driven by an internal coaxial feeder in the manner of a sleeve dipole.  Finally,
the center-driven insulated antenna with bare ends is investigated and its field
is compared with that of the antenna driven at the junctions of the bare and
insulated sections.  (Author's abstract, formal literature, English






The Theory of Broadside ArraysTitle Text
King, R. W. P., and Sandler, S. S.Author Text
Trans. IEEE, vol. AP-12, no. 3, pp. 269-276; May 1964.Source Text
Keyword Text
The general King-Sandler array theory examined in detail for the case of
broadside arrays.  Since it is not necessary to assume identical current
distributions on every element in the array, a distinction is made between
specified base currents and voltages.  The driving-point impedances for
specified base currents and voltages are presented for arrays of up to 25
elements.  The effect of interaction between the element currents in the base
impedances and radiation patterns is clearly shown for the broadside array.
The results indicate that the major effect of unequal current distributions in the
broadside array is to cause important variations in the driving point
impedances and little effect in the radiation patterns.  (Author's abstract,







The Theory of Endfire ArraysTitle Text
King, R. W. P., and Sandler, S. S.Author Text
Trans. IEEE, vol. AP-12, no. 3, pp. 276-280; May 1964.Source Text
Keyword Text
The general King-Sandler array theory is examined in detail for the case of
endfire arrays.  Since it is not necessary to assume identical current
distributions, a distinction is made between specification of the base voltages
and currents.  The driving-point impedances for specified base voltages and
currents are presented for arrays of up to 25 elements.  The effect of
interaction between the element currents in distorting the radiation pattern is
shown for the 15-element endfire array.  The results indicate that the unequal
current distributions have a pronounced effect in determining the driving-point
impedances, sidelobe levels and back-to-front ratios of endfire arrays.
(Author's abstract, formal literature, English language/USA abstract,






Methods of RadiolocationTitle Text
Kuhl, H.Author Text
Elektrotech. Z. (ETZ), A, vol. 85, no. 11, pp. 346-349; 29 May 1964.Source Text
Keyword Text
The wireless fix gains more and more importance in sea and air navigation,
and lately especially in space travel.  Its more important feature is that it is
always available, in darkness, in cloud and fog.  The actual method must be
chosen in accordance with the required accuracy.  The use of methods
involving wireless means is called radiolocation.  The problems and the
possible applications are discussed, particularly determination of direction
and distance.  Physical considerations governing the choice of suitable
frequency range are given.  Ideas on further development of the method are
outlined.  (Science or engineering abstract, formal literature, German






Topside Sounder Observations of the Equatorial Anomaly in the 75º W
Longitude Zone
Title Text
Lockwood, G. E. K. and Nelms, G. L.Author Text
J. Atmos. Terrest. Phys., vol. 26, no. 5, pp. 569-80, May 1964.Source Text
Keyword Text
The study of the equatorial ionosphere, by means of topside sounder
ionograms, provides new insight to the structure of the equatorial anomaly.
During a particular stage in the development of the anomaly, a ledge of
ionization exists above the peak of the F-layer.  The ledge is located along
the earth's magnetic field lines between the regions of high electron density
on both sides of the magnetic equator known as the equatorial anomaly.  In
this paper, the development and decay of the anomaly is depicted by
contours of constant plasma frequency in north-south vertical cross-sections
of the equatorial ionosphere observed at different times of day.  After sunrise
the contours above the peak of the F-layer develop a dome-like shape, with
the apex of the dome centered on the magnetic equator.  The dome-like
shape becomes more pronounced and the height of each plasma frequency
contour increases until mid-afternoon.  During the afternoon, the ledge
develops, located progressively along higher field lines.  The contours for the
region above the ledge retain the dome-like shape, whereas the contours
below the ledge tend to be flat or to decrease in height near the magnetic
equator.  The regions of anomalously high electron density on both sides of
the magnetic equator occur where the ledge merges with the peak of the F-
layer.  The ledge and the anomaly are observed until about local midnight.
The presence of the dome-like contours is interpreted as evidence that
ionization is lifted over the equator early in the day.  The ledge is interpreted
as the upper boundary of ionization which has been redistributed along the
field.  The movement of ionization along the field and away from the equator
creates the regions of high electron density on either side of the equator.  An
examination of the planetary magnetic indices (Kρ) suggests that the
observed variations in diurnal behavior of the equatorial ionosphere are
associated with variations in magnetic activity.  (Abstract source unknown,










Emmanuel College, Boston, Massachusetts, Research Language Center,
ASTIA No. AD-611 034; May 1964.
Source Text
Keyword Text
This paper outlines the fundamental theory of design and the principal circuits
of the instrument, and discusses in detail such complicated problems as the
shielding of the antenna and feeder, the various requirements for the twin-
channel pulse receiver and the special circuits of the indicator.  It also
discusses the range of measuring errors.  (Science or engineering abstract,
technical report including miscellaneous government published material,
English language/People's Republic of China abstract, document not
available, translation of Wu Han Ta Hsueh:  Tzu Jan K'o Hsueh Hsueh Pao






Study of Advanced Passive Homing TechniquesTitle Text
Payne, D. V.Author Text
Bendix Corporation, Southfield, Michigan, Report No. 6, Contract No. AF
33(657)8979, ASTIA No. AD-351 639; 31 May 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






High Resolution Spectral Observations of Jupiter's Decameter Radio
Emission
Title Text
Riihimaa, J. J.Author Text
Nature, vol. 202, pp. 476+, 2 May 1964.Source Text
Keyword Text
Swept frequency receiver observations (18-20 mc, 10/sec, 80 kc 3 dB
bandwidth) with 7.5 λ interferometer (D/F) and monitor Yagi antennas were
carried out at 30º W of meridian in meridian transit observations.
Observations of 3h from 1 September to 30 November 1963 shows drifting
activity of broad bandwidth plus intense pip activity.  On 22 and 29 September
and 30 October, observed intense pips (line structure on spectrograph) .1
mc/min drift.   III = 140º to 190º with max intensity 150-180º for these
observations (see Ellis, Nature, 194, 667, 1962 and Warwick, 1963).







A Time-Varying Model of  the Ionospheric F2-LayerTitle Text
Rishbeth, H.Author Text
J. Atmos. Terrest. Phys., vol. 26, no. 5, pp. 657-685, May 1964.Source Text
Keyword Text
A model of the quiet F2-layer at mid-latitudes is presented, which combines
time-dependent solutions of the F2-layer continuity equation in a static
atmosphere (Rishbeth, 1963) with the time-varying atmospheric models of
Harris and Priester (1962).  The analysis makes use of the fact that the
diurnal variations of the photoionization rate, and of the loss and diffusion
coefficients, become relatively simple when considered in terms of fixed
pressure levels.  The rates used for this model provide a good representation
of the F2-layer, especially by day.  Several published values of production and
loss rates at 300 km, for different levels of solar activity, are compared and
found to be reasonably consistent.  However, these rates are regarded as
being determined  only to within a factor of two.  Not all F2-layer phenomena
can be explained by the model.  Other processes may be important; in
particular, there are difficulties in accounting for the behavior of the F2-layer at
night, and these may indicate that the layer is maintained by slow downward
diffusion of exospheric ionization or by corpuscular ionization.  (Abstract






AN/SRD-14 Bearing Tests and Nonrotating Spaced Loop Direction Finder
Development
Title Text
Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute (SwRI), San Antonio, Texas, Project No. SF
0010801, Contract No. NObsr-89167, ASTIA No. AD-602 118; 31 May 1964.
Source Text
Keyword Text
A demonstration of the AN/SRD-14 direction finder was carried out.  Bearing
and sense performance data over the 100 kc to 4 mc range were obtained
with the result that ±5 deg error calibration curves were obtained for 90% of
the frequencies tested.  Direct sense was observed from 0.2 to 2 mc above
which sense was reversed.  Modifications of the sense antenna circuits is
indicated.  Modification and testing of the nonrotating spaced loop D/F
system showed that ±5 deg error performance was achieved without sense
reversal from 2-30 mc.  A two-mc range from 25-27 mc encompassing the
series resonance of the antennas showed degraded performance and
indicates the need of reducing antenna size to shift the resonance out of the
operating range.  Bearing sensitivity of the twin and goniometer channels was
equal within ±2 dB.  Progress in developing methods of using the HP5100-
5110A synthesizer for rapid programmed tuning of a twin channel receiver is
described.  Operation of the synthesizer with the Racal RA.153 and Intercept
Research IR-3 receivers is described.  (Author's abstract, technical report
including miscellaneous government published material, English






AN/SRD-L4   Bearing  Tests  and  Nonrotating  Spaced  Loop Direction
Finder Development.  <NOTE> Interim development  Rept. for 1 Mar-31
May 64
Title Text
Sherrill, W. M., Travers, Douglas N.Author Text
Technical Report from:  Southwest Research Inst, San Antonio Tex., 2 pages;
May, 1964.
Source Text
direction finding, radio equipment, radio receivers,
loop  antennas, radio frequency, resonance, automatic
gain control,  shipborne, specifications, design,
goniometers ,AN/SRD-14
Keyword Text
A demonstration of the AN/SRD-14 direction finder was carried  out. Bearing
and sense performance data over the 100 kc to 4  mc range were obtained
with the result that 5 deg error  calibration curves were obtained for 90%  of
the frequencies  tested.  Direct sense was observed from 0.2 to 2 mc above
which sense was reversed.  Modification of the sense antenna  circuits is
indicated. Modification and testing of the  nonrotating spaced loop D/F
system showed that =5 deg error  performance was achieved without sense
reversal from 2 - 30mc.  A two-mc range from 25 - 27 mc encompassing the
series  resonance of the antennas showed degraded performance and
indicates the need of reducing antenna size to shift the  resonance out of the
operating range. Bearing sensitivity of  the twin and goniometer channels was
equal within 2 db.  Progress in developing methods of using the HP5100 -
5110A  synthesizer for rapid programmed tuning of a twin channel  receiver is
described. Operation of the synthesizer with the  Racal RA. 153 and Intercept






The Loop Antenna as a ProbeTitle Text
Whiteside, H., and King, R. W. P.Author Text
Trans. IEEE, vol. AP-.  12, no. 3, pp. 291-297; May 1964.Source Text
Keyword Text
The properties of circular and square loop antennas as probes for measuring
the magnetic field are investigated.  The response of an electrically small loop
to the magnetic and the electrical components of a given electromagnetic field
is determined theoretically for singly- and doubly-loaded loops in terms of
suitably defined constants.  A system error ratio is defined as a measure of
the ability of a given probe to discriminate against the effects of the electric
field.  An experimental procedure for measuring loop sensitivities in the
elliptically polarized near field of a quarter-wave monopole is concluded that
very large errors are possible when a singly-loaded loop is used to measure
magnetic fields its diameter is less than 0.01 λ.  The doubly-loaded probe
may be used with comparable accuracy when its diameter is as large as 0.15
λ.  (Author's abstract, formal literature, English language/USA abstract,






Improved Transportable HF Direction Finder SetTitle Text
Williams, C.Author Text
Servo Corporation of America, Hicksville, New York, Quarterly Progress




Efforts concern the study, design and construction of a development model of
an improved transportable HF direction finder set.  The objective of this
equipment is to obtain bearings on all signals presently being transmitted in
the HF band by incorporating both the Doppler and Adcock modes of
operation.  Doppler operation will be from 1.5 Mc to 10 Mc and Adcock
operation from 10 Mc to 20 Mc with satisfactory operation down to 1.5 Mc.
This will be accomplished with two concentric antenna arrays:  one for
Doppler operation and one for Adcock operation.  The Doppler system will be
instrumented to readout both azimuth bearing and elevation angle.  The
independent operating positions will be supplied each containing an azimuth
indicator, receiver, data extractor, elevation readout and propagation monitor.
The antenna development program is described.  Designs of the data
extractor, azimuth indicator and motor power amplifier are presented.
(Author's abstract, technical report including miscellaneous government







Position Determining Measurements Using Time Difference TechniquesTitle Text
AnonymousAuthor Text
ITT Federal Laboratories, Nutley, New Jersey, Contract No. NObsr-77558,
ASTIA No. AD-351 664; June 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Status Report: Reduction of Shipboard Radio InterferenceTitle Text
AnonymousAuthor Text
Ohio State University Research Foundation, Antenna Laboratory,  Columbus,
Ohio, DDC No. AD-443 456, 26 June 1964.
Source Text
Keyword Text
Contract N123(953)-31663A between the Naval Electronics Laboratory and
the Ohio State University Antenna Laboratory has as its aim the reduction of
shipboard radio interference between strong transmitted signals and weak
received signals.  Fundamentally, there are only three modes of isolation for
radiating devices; time, frequency, and space.  That is, the antennas may be
operated on a time-share basis so that during reception of a weak signal all
transmitters are quiet; or, filters may be used in each antenna channel  to sift
out unwanted signals (this includes such techniques as servo-controlled
phase cancellation); or, the antennas may be oriented so that coupling
among them is minimized (this includes antenna polarization orientations).
Since time sharing is undesirable in a shipboard communication system,  and
filtering techniques are being pursued by N.E.L. and other contractors, we at
the Antenna Laboratory are investigating the third mode of isolation, i.e.,
antenna location, for reducing interchannel interference.  A brief summary of
this endeavor is given in the following sections.  (Author's abstract, technical






The Use of Solar Radio Emission for Antenna Orientation. <NOTE>
Technical memo.
Title Text
Bauman, Richard D.Author Text
Technical Report from:  Electronic Defense Labs., Mountain View, Calif.,
Report EDL-M690, 52 pages; June, 1964.
Source Text
radiation, tracking, solar radiation, direction finding
 signals, antennas, sun, extraterrestrial radio waves,
phased  arrays, antenna radiation patterns, programming
(computers)
Keyword Text
The sun is a readily available source of microwave radiation  which can be
detected by many tracking systems. Since the  position of the sun is well
known from optical measurements,  the sun can be used as a beacon for
antenna alignment.  A  technique for performing such an alignment is
described and  operating instructions for a computer program to provide
analytic tracking angles for the sun are given. Techniques for  increasing the
accuracy of the alignment are discussed.  The  theory of the sun tracking






Insertion Loss ConceptsTitle Text
Beatty, Robert W.Author Text
Proc. IEEE, pp. 663-71, June 1964.Source Text
Keyword Text
The term "insertion loss" has become such a popular one and is  applied to
so many different concepts that it is becoming unsuitable for precise use.
Certain other concepts connected with insertion loss, such as attenuation
and mismatch loss, are in need of clarification.  A logical set of definitions
and equations are presented as a suggested approach to more precise
terminology.  The effect of complex characteristic impedance on these
equations is given in an appendix.  Specific suggestions are given for changes
in the usage of terms, which if acceptable and adopted would improve the







Use of modified an/gmd-1, -2 as an s-band tracking and telemetry
system.  S-band telemetry  reception, ranging, and tracking system,
using modified rawin set an/gmd-2 direction finder.
Title Text
Goodman, H. D., Mcdowell, D. E., Schaffer, A., Jr.Author Text
Conference Proceedings:  In-National Telemetering Conference, Los Angeles,
Calif., June 2-4, 1964. Conference sponsored by the American Inst. of
Aeronautics and Astronautics, Inst. of Electrical and Electronics Engineers,
and Instrument Society of America. North Hollywood, Calif., Western,
Periodicals Co., 1964. 5 pages, 1964.  Author employed:   Electro-optical
Systems, Inc., Pasadena, Calif.
Source Text
radio reception, telemetry, tracking antenna, antenna,
conference, data, direction, finder, gain, radio,







Unattended Surveillance of Communication SignalsTitle Text
Haefner, G. P., Niessner, A. F., and Smith, M. K.Author Text
Technical Documentary Report No. AL-TDR-64-84, Project No. 4028, Task
No. 402816, prepared under contract no. AF 33(657)-8313, June 1964.
Source Text
Keyword Text
This is the final Engineering Report for Contract AF 33(657)-8313, for the
development of a capability for the unattended surveillance of communications
signals.   A preliminary study is described which identified the characteristics
of the VHF signal environment an the signal parameters to be used for
recognition of the target signal and rejection of interfering signals.  Under this
study (Phase I of the program) the basic recognition philosophy was
determined; the combination  of the outputs of several signal recognition and
rejection devices in such a way as to maximize the probability of correct
recognition and to minimize the recognition time and the number of false
alarms.  Late in the program, the Mercury Grass CHF communications signal
was selected as the target signal and is described in this report.  A
techniques investigation (Phase II of the program) was carried out to find the
best ways to implement the recognition philosophy.  The approach to target
signal recognition involved the instigation of techniques for speech and
FSK/tone recognition.  Speech recognition is by far the more difficult problem,
and seven different techniques involving three general approaches (envelope,
spectral, and waveform recognition) were studied.  The goals of 90 percent
probability of correct recognition, maximum recognition time of one second,
and operation over a range of 20 dB variation in signal-to-noise ratio were met
or exceeded.  Successful devices for the recognition of the three major
sources of VHF interference (TV, radar, and FM broadcast signals) were also
developed.  All  of these signal recognition/rejection techniques are described
in detail in this report, and test results are presented.  Because of the
complex interrelation of these techniques, their ultimate effectiveness must be
tested in the field rather than the laboratory.  Conclusions concerning the
program and recommendations for feasibility testing are presented in the final







Orientation of Linearly Polarized HF Antennas for Short-Path
Communication via the Ionosphere Near the Geomagnetic Equator
Title Text
Hagn, George H.Author Text
Stanford Research Institute, Stanford,  Calif., SRI Project No. 4240, Research
Memo 5 (revised), DDC No. AD 480 592, June 1964.
Source Text
Keyword Text
This report suggests that there is an optimum orientation for linearly polarized
antennas used on short ionospheric paths near the geomagnetic equator.
Consideration of the magneto-ionic theory and of its application to antenna-to-
medium coupling problems indicates that aligning such antennas parallel to
the earth's magnetic field will maximize signal strength while minimizing
polarization fading on such paths.  Linearly polarized antennas with such an
orientation may intercept less interference than vertically polarized antennas.
If this is true, the signal-to-noise ratio would  be maximized and the
orientation would be truly optimum.  Experiments to test these hypotheses







The Design, Fabrication and Installation of a Wire-Grid Lens for HF
Radio Direction Finding
Title Text
Jones, E. M. T., and Franceschini, J. B.Author Text
Technical Research Group, Menlo Park, California, Quarterly Report No. 3,
Report No. RADC TDR64 171, Contract No. AF 30(602)3110, ASTIA No. AD-
442 465; June 1964.
Source Text
Keyword Text
The purpose of the work being reported herein is to design, fabricate, and
install an HF wire-grid lens direction-finder system.  The wire-grid lens D/F
antenna operates over the 10 to 50 mc band and utilizes 36 feeds to cover the
full 360 degrees of azimuth.  The lens has a diameter of 305 feet.  The 61.5-
foot long radial matching horn which surrounds the lens increases the overall
antenna diameter to 428 feet.  The vertical aperture of the horn is 45 feet.
Both the structural and electrical design of the antenna are complete.  The
fabrication of the electronic DF circuitry is nearly complete.  (Author's
abstract, technical report including miscellaneous government published







Geometry and First-Order Error Statistics for  Three-and-Four-Station
Hyperbolic Fixes on a Spherical Earth
Title Text
Lewis, Edward A.Author Text
Technical Report from:  Air Force Cambridge Research Labs Bedford Mass.,
Report AFCRL-64 461-AFCRL- , PSRP29, 2 pages; June, 1964.
Source Text
geodesics, errors, hyperbolic navigation, errors earth,
 spheres, geometry, direction finding, probability,
statistical  functions, electromagnetic waves,
propagation, time, numerical  analysis, navigation,
hyperbolic fixes
Keyword Text
Certain fundamental geometric properties of hyperbolas and  ellipses on the
surface of a sphere are developed. A  first-order theory is then presented for
the random errors in  the location of a point on a spherical earth, by the
intersection of spherical hyperbolas physically determined by  a time
difference  technique in which the individual errors  are normally' distributed
and uncorrelated.  Two cases are  treated: (a) Four time-measuring stations
working as two  independent pairs, and (b) Three time-measuring stations
working on a common time-base.  In both cases, the contours of  equal error
probability density are shown to be ellipses and  their properties are
discussed. In both cases the distribution  of radial error without regard to
direction is given by a  generalized distribution function which contains the
Rayleigh  distribution as a special case.  Using the general form, the  most
probable mean, root mean square, and median radial errors  are obtained. The
results are adaptable to include errors in  ordinary direction finders as well as






Environmental Evaluation of Radio Direction Finder Set AN/BRD-4
(Phase II)
Title Text
Littlehale, Adelbert D.Author Text
USL Technical Memorandum No. 220-031-64, U.S. Navy Underwater Sound
Lab., Fort Trumbull, New London, Conn., 26 June 1964.
Source Text
Keyword Text
A service test model of Radio Direction Finder Set, AN/BRD-4 was subjected
to the Phase II (environmental) evaluation as requested by reference (a).  The
evaluation was conducted at the conclusion of the Phase I tests reported in
reference (b) and was performed during the period from October 1963 to
March 1964.  (Abstract from author's introduction, technical report, English






Long Line Azimuths from Optical Observations of the Anna  Flashing
Satellite.  <NOTE> Environmental research paper
Title Text
Mancini, ArmandoAuthor Text
Research Report from:  Air Force Cambridge Research Labs Bedford Mass.,
Report AFCRL-64 446; AFCRL-ERP21, 2 pages; June, 1964.
Source Text
navigation satellites, direction finding, geodesics,
satellites (artificial), satellites (artificial),
geodesics,  astronomical cameras, beacon lights,
optical scanning,  azimuth, determination ,anna
Keyword Text
Geodetic azimuths of lines ranging from 300 km to 1400 km have  been
determined from simultaneous optical observations of the  ANNA Flashing
Satellite. The results of this test prove that  the azimuth or the space direction
between two stations can be  achieved to an accuracy better than one
second with only a  limited amount of data. The reason for the high accuracy
is  attributed to two factors:  (1) the metric accuracy of the  PC-1000's stellar
cameras, and (2) the `perfect' simultaneity  in the observations provided by










Trans. IEEE, vol. ANE-11, no. 2, p. 96; June 1964.Source Text
Keyword Text
A mathematical model for the error distribution of the best estimate of position
of a vehicle as determined from a set of simultaneous measurements of times
of arrival of electromagnetic waves from an arbitrary number of ground stations
is obtained.  The major and minor axes of the error ellipse, as well as the
angle that they make with the assumed axes, are determined.  The results
are in such form as to be easily adaptable for use with a computer.  The
purpose of this paper is to obtain a mathematical model of the best estimate
of position, and the theoretical two-dimensional error distribution of this best
estimate of position, of a vehicle as determined from a set of simultaneous
time measurements of distances determined by electromagnetic wave times
of arrival to (or from) an arbitrary number of ground stations.  Since the
problem here is one of time-difference hyperbolic lines of position, the
minimum number of fixed ground stations is three, provided that they are not
located on a straight line.  There is no maximum number for the number of
stations in the network.  (Author's abstract, formal literature, English






Portable Spaced-Loop AntennaTitle Text
Moore, J. D, Laenger, C. J., and Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Quarterly Progress
Report No. 3, Contract No. DA 36-039-AMC-03405(E), ASTIA No. AD-450
985; 30 June 1964.
Source Text
Keyword Text
Efforts were continued on research studies and theoretical investigations to
determine the feasibility and limitations of utilizing a small spaced-loop
antenna for portable and mobile landbased direction finders in the 20 to 150
mc frequency range.  The computer program for the theoretical coaxial
spaced-loop antenna and sense patterns was clarified.  The nulls of the
simple loop pattern and the simple loop nulls of the coaxial spaced-loop
pattern agree in position for all polarizations.  Field sense tests have verified
the theoretical calculations of linear polarization which produce very small
displacements between the spaced-loop nulls and the simple loop nulls of the
coaxial spaced-loop pattern.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Experimental Study of Mutual Coupling between Elements of a Wide
Aperture Radio Location Antenna
Title Text
Ore, F.Author Text
Illinois University, Engineering Experiment Station, Urbana, Illinois, Report
No. 3, Contract NObs-89229, ASTIA No. AD-603 196; June 1964.
Source Text
Keyword Text
This investigation demonstrated some of the effects of mutual coupling on the
impedance characteristics of an element of the large circular array being
considered.  It was shown that the minimum practical spacing between phase
centers of adjacent elements of the array is on the order of 3/16 lambda with
an even wider spacing being desirable.  In addition, the investigation showed
that the impedance characteristics of an element are severely deteriorated
over approximately a 15 percent band just below the frequency where a new
band is to begin.  Since the completion of this investigation, a combination
theoretical and experimental investigation has been conducted on a 500:1
scale pattern model to determine a low frequency limit element spacing
based on acceptable radiation pattern performance.  (See AD-429 235).
Thus, from this impedance investigation and from the pattern investigation, it
would appear that the low frequency limit adjacent phase center spacing must
be on the order of .175 lambda if the acceptable pattern performance with the
impedance performance as described is to be achieved.  (Author's abstract,
technical report including miscellaneous government published material,






Technical Note on the Log-Periodic Folded Monopole ArrayTitle Text
Ore, FredAuthor Text




This technical note describes and gives the results of a limited investigation of
a type of unidirectional, vertically polarized, log-periodic antenna referred to as
a log-periodic folded monopole array.  This structure was conceived in July
1962 and was briefly described in Interim Engineering Report No. 6 of contract
Nobsr 85243.  It was decided to conduct a limited study of this new structure
when it was observed that it possessed the general  characteristics which
were required of a basic element of the wide aperture radio location antenna
(WARLA) to learn enough about the new structure so that a comparison of its
performance could be made with the other possible array elements, namely
the zigzag and coaxial fed monopole array antennas.  (Abstract taken from






Experimental Study of Mutual Coupling Between Elements of a  Wide
Aperture Radio Location Antenna.  <NOTE> Technical Rept.  no. 3
Title Text
Ore, FredAuthor Text
Technical Report from:  Illinois Univ Urbana Engineering Experiment Station.
Report RRL246, 2 pages; June, 1964.
Source Text
coupled antennas, antenna configurations, direction
finding,  antennas, broadband, experimental data,
antenna simulators,  electrical impedance, model tests,
log periodic antennas,  antenna radiation patterns,
wide aperture radio location antenna
Keyword Text
This investigation demonstrated some of the effects of mutual  coupling on the
impedance characteristics of an element of the  large circular array being
considered.  It was shown that the  minimum practical spacing between
phase centers of adjacent  elements of the array is on the order of 3/16
lambda with an  even wider spacing being desirable. In addition, the
investigation showed that the impedance characteristics of an  element are
severely deteriorated over approximately a 15  percent band just below the
frequency where a new band is to  begin.  Since the completion of this
investigation, a  combination theoretical and experimental investigation has
been conducted on a 500:1 scale pattern model to determine a  low frequency
limit element spacing based on acceptable  radiation pattern performance.
(See AD-429 235) Thus, from  this impedance investigation and from the
pattern  investigation, it would appear that the low frequency limit  adjacent
phase center spacing must be on the order of .175  lambda if the acceptable







LOG-Periodic Folded Monopole Array.  <NOTE> Technical Rept.  no.4Title Text
Ore, FredAuthor Text
Technical Report from:  Illinois Univ Urbana Engineering Experiment Station.
Report RRL247, 2 pages; June, 1964.
Source Text
log periodic antennas, design, antenna radiation
patterns,  performance (engineering), electrical
impedance, antenna  feeds, antenna configurations,
model tests, direction finding,  antennas, monopole
antennas, folded monopole array
Keyword Text
This technical note describes and gives the results of a  limited investigation
of a type of undirectional, vertically  polarized, log-periodic antenna referred to
as a log-periodic  folded monopole array. The objective of the study was to
learn  enough about the new structure so that a comparison of its
performance could be made with the other possible array  elements, namely
the zigzag and coaxial fed monopole array  antennas. From the impedance
data, it appears that the  impedance characteristics of this type structure are
not  naturally good, and that a more careful investigation would  have to be
conducted to determine if there were any  modifications which would improve
its performance. It was  decided that since this type structure offered no great
 advantage over the zigzag or coaxial fed monopole array it  would not be
worthwhile going into an investigation in an  attempt to improve its impedance
performance at this time. It  is interesting to note that this structure
represents the  first time, to the author's knowledge, that a folded monopole
has been incorporated in the design of a log-periodic  structure. Since this
structure was conceived several other  investigators have had varying degrees







Bibliography on the Ionosphere and Upper Atmosphere 1961-1963Title Text
Palluconi, B. B.Author Text




The amount of literature published on the ionosphere and upper atmosphere is
vast and increases each year.  This bibliography covers a period of
approximately three years.  There are over 1700 references and this is by no
means comprehensive.  This is in part an effort to update Laurence A.
Mannings, "Bibliography of the Ionosphere" which covers the period from
about 1925 through 1960.  These references were compiled from "Physics
Abstracts," in which there is a time lag between the publication of a paper
and its ultimate inclusion in "Physics Abstracts".  Therefore the majority of
papers published in 1961 through 1963 have been included, with the
exception of those published late in 1963.  (Author's abstract, technical report
including miscellaneous government published material, English






A Multi-Beam S-Band Aerial Array for Broad-Band Direction FindingTitle Text
Pavey, N. A. D.Author Text
Royal Aircraft Establishment, Farnborough, England, Report No. TN RAD867,
ASTIA No. AD-453 268; June 1964.
Source Text
Keyword Text
Broad-band microwave direction-finding using multi-channel amplitude-
comparison techniques is discussed with particular reference to the feasibility
of generating multiple aerial beams with suitable properties from a single
linear array.  It is shown that in principle the beam directions may be made
frequency invariant by suitable feeder network design, provided that the sum
of the beam gains does not exceed the array gain.  The design of a 32-
element, 6-beam array is considered for direction-finding in an 8 degree sector
over the frequency band 2.5 to 4.1 Gc/s, and it is shown that impedance
mismatches result in a degradation of performance.  A D/F accuracy of the
order of 0.2 degrees RMS and a sidelobe level of -25 dB are considered to be
feasible.  (Author's abstract, technical report including miscellaneous







An Analysis of a Variable Rate Servomechanism for a Radio Direction
Finding System
Title Text
Ryan, H. F.Author Text
Electrical Engineering Laboratory, University of Illinois, Urbana, Illinois,




A detailed analysis of an ac rate servomechanism is presented.  The actual
performance of the servo is compared to the desired performance.  Two
mathematical models of the servo are constructed from experimental data.
The first model is the usual linear model using Laplace transforms; the
second model is a quasi-linear model which includes a describing function
representing the acceleration limiting of the servomotor.  From the models the
sensitivity and stability of the servomechanism are calculated.  Certain
limitations of the models are pointed out.  A large amount of experimental
data is presented in graphical form.  (Author's abstract, technical report
including miscellaneous government published material, English






An analysis of a variable rate servomechanism for a radio direction
finding system technical note  no. 30.  Variable rate servomechanism for
radio direction finding system
Title Text
Ryan, H. F.Author Text
Technical Report from:  Illinois Univ., Urbana.  Radiolocation Research Lab,
June 1964, 42 pages, Refs, Report RRL-248, Astia Document (AD)-603223,
1964.
Source Text
radio direction finder, servomechanism, amplifier,








An Analysis of a Variable Rate Servomechanism for a Radio  Direction
Finding System.  <NOTE> Technical note no. 30
Title Text
Ryan, Hollis FranklinAuthor Text
Technical Report from:  Electrical Engineering Research Lab Univ of Illinois
Urbana. Report RRL 248, 2 pages; June, 1964.
Source Text
direction finding, radio equipment, servomechanisms,
servomotors, goniometers, integral transforms,
mathematical  models, performance (engineering),
experimental data, graphics
Keyword Text
A detailed analysis of an ac rate servomechanism is presented.  The actual
performance of the servo is compared to the desired  performance.  Two
mathematical models of the servo are  constructed from experimental data.
The first model is the  usual linear model using Laplace transforms; the
second model  is a quasi-linear model which includes a describing function
representing the acceleration limiting of the servomotor. From  the models the
sensitivity and stability of the servomechanism  are calculated. Certain
limitations of the models are pointed  out.  A large amount of experimental






Measurement of High-Directional Aerial Parameters in the Near-Field
Zone
Title Text
Salomonovich, A. E., Braude, B. V., and Esepkina, N. A.Author Text
Radiotekhnika i Electronika, vol. 4, no. 6, pp. 1069-1072; June 1964.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






Net Controlled HF/DF EquipmentTitle Text
AnonymousAuthor Text
Sylvania Electric Products, Inc., Mountain View, California, Report No.
64R25, Project No. SS024-001, Contract No. NObsr-89237, ASTIA No. AD-
351 904; 15 July 1964.
Source Text
Keyword Text
Not available.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
AnonymousAuthor Text
Report No. 20, RRL Publication No. 249, Final Report, period covered 1 April
1964 to 30 June 1964, sponsored by U.S. Army Electronics Research and
Development Laboratory, prepared by Radiolocation Research Laboratory,
Electrical Engineering Research Laboratory, Engineering Experiment Station,
University of Illinois, Urbana, Illinois, 31 July 1964.
Source Text
Keyword Text
The purpose of the contract is to continue and extend the studies and
investigations which will lead to the design of radio direction finding systems
(and radiolocation systems) for the MF-HF-VHF range in accordance with
specified requirements.  Studies and investigations are being continued and
extended under two tasks entitled:  Radio direction finder and radiolocation
systems engineering, and radio propagation and radiolocation research.
Progress was made under each task.  The results of one year of operating
experience with the HF system have been summarized.  In particular, the
significance of the measurement of elevation angle of arrival, and the use of
ionosondes and a digital computer in the determination of distance in
intermediate range radiolocation are presented.  Development work on
components of the RDF system is described.  A rapid channel-interchange
switching system has been built into the RACAL RA 153 receiver.  It permits
rapid gain and phase matching operations to be made.  Some of the results of
a study of bearing error in a set of nested interferometer arrays are given.  By-
product computer programs generated by the propagation research task are
listed.  A novel bearing display recorder is described. (Author's abstract,






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Hayden, E. C.Author Text
University of Illinois, Electrical Engineering Research Laboratories, Urbana,
Illinois, Final Report No. 20, Project No. DA 36-039-AMC-03720(E), ASTIA
No. AD-453 179; 31 July 1964.
Source Text
Keyword Text
The purpose of the contract was to continue and extend the studies and
investigations which lead to the design of radio direction finding systems (and
radiolocation systems) for the MF-HF-VHF range in accordance with specified
requirements, studies and investigations were continued and extended under
two tasks entitled:  Radio direction finder and radiolocation systems
engineering, and radio propagation and radiolocation research.  Progress was
made under each task.  The results of one year of operating experience with
the HF system have been summarized.  In particular, the significance of the
measurement of elevation angle of arrival, and the use of ionosondes and a
digital computer in the determination of distance in intermediate range
radiolocation are presented.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Electron Density and Path Latitude Determination from VLF EmissionsTitle Text
Brice, N.Author Text
Stanford Electronics Laboratories, Stanford University, Stanford, California,
AF 49(638)1060, ASTIA No. AD-617 851; July 1964.
Source Text
Keyword Text
A new technique has been developed for determining noise frequencies and
time delays at the noise frequency for propagation paths in the outer
magnetosphere.  The computed normalized whistler shape is plotted on a log-
log scale, allowing the noise frequency and noise time delay to be found very
simply by an overlay method from measurements of time delays at any two
other frequencies.  The versatility and simplicity of this method make it
particularly suited for use with periodic VLF emissions.  (Author's abstract,
technical report including miscellaneous government published material,






Nas chart overlays for the system design team. supplement no. 2.
National Air Space System  chart overlays - administrative, direction
finder sites, low frequency ranges and nondirectional  beacons, radar air
traffic, and approach control
Title Text
Brown, R. G.Author Text
Technical Report from:  Federal Aviation Agency, Washington, D.C. Systems
Research & Development Service, July 1964 86 pages, Refs, Report RD-64-
97, 1964.
Source Text
air traffic control, beacon, radar approach control
/RAPCON/, administration, approach, chart,  control,







NAS Chart Overlays for the System Design Team, Supplement No. 2Title Text
Brown, R. G., and Lamb, H. L.Author Text




Supplement No. 2 is the second addition to the memorandum report, NAS
chart overlays for the system design team, July 1963.  Reproductions of four
additional NAS overlays and eight administrative overlays are presented.  The
administrative overlays describe the various offices and related boundaries of
the Federal Aviation Agency within the continental United States.  (Author's
abstract, technical report including miscellaneous government published






High-frequency radio direction finding.  High frequency radio direction
finder using wide aperture  interferometer system
Title Text
Burtnyk, N., Wolfe, J.Author Text
Technical Report from:  National Research Council of Canada, Ottawa
(Ontario). Radio and Electrical Engineering Div., In its bull. of the Radio and
Elec. Eng. Div., Vol. 14, No. 3, July - September 1964, pages 20-27,
Refs/SEE N65-25013 14-07/, 1964.
Source Text
aperture, interferometer system, radio direction
finder, antenna, diode, direction, finder, high








An Elementary Integrated Direction-Finding SystemTitle Text
Copeland, J. R., and Robertson, W. J.Author Text
Ohio State University Research Foundation, Columbus, Ohio, Antenna
Laboratory, Report No. 1566-12, Contract No. AF 33(657)10386, ASTIA No.
AD-444 523; 1 July 1964.
Source Text
Keyword Text
A simple, 1000 Mc direction-finding or homing system is described.  The
system operates by simultaneous lobe-switching in the horizontal- and
vertical-planes.  Lobe-switching is accomplished by an integral design of the
video detector, asymmetrical feed, and diode-switched delay line,
incorporated into a log-periodic dipole array, the two halves of which are
layered diametrically opposing, onto the inside surface of a transparent glass
cone.  The switch-drive, amplifiers, and readout display are located in an
external control box.  Angular coverage of the direction-finder is approximately
an 80 degree cone surrounding the nose-on symmetry axis, with some minor
irregularities in the off-axis calibration.  Causes and cures of the irregularities
are discussed, along with the improvement that could be obtained with an
effective automatic gain control.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






An elementary integrated direction-finding system.  Homing device with
integrated dipole antenna  and radome circuitry - direction finder
Title Text
Copeland, J. R., Robertson, W. J.Author Text
Technical Report from:  Report 1566-12, Astia Document (AD)-444521, 1964.
1 July 1964, 20 pages, Refs,1964.
Source Text
dipole antenna, homing device, radome, airborne,
antenna, circuit, detector, device, diode, dipole,








Balloon locating system.  Navigation aids for use as balloon locating
system
Title Text
Cowie, R. J., Jr.Author Text
Symposium Proceedings:    Air Force Cambridge Research Labs., Hanscom
AFB, Mass., 1964 Sci. Balloon Symp. July 1965 pages 169-185/SEE N65-
34804 23-20/, 1964.
Source Text
balloon, navigation aid, aid, conference, direction







A new approach to gravitational gradient determination o the vertical.
Determination of vertical  from orbiting vehicles using gravitational
gradient effect
Title Text
Diesel, J. W.Author Text
AIAA Journal, Vol. 2, July 1964, pages 1189-1196. 9 Refs., 1964.  Author
employed:  Litton Systems, Inc., Guidance and Control Systems Div., Beverly
Hills, Calif.
Source Text
direction finder, gravitational effect, tracking
system, vertical flight, accelerometer, error,







Air to Undersea Communication with Magnetic DipolesTitle Text
Durrani, S. H.Author Text
Trans. IEEE, vol. AP-12, no. 4, p. 464; July 1964.Source Text
Keyword Text
Simplified expressions are derived for the electromagnetic fields produced by
a vertical or horizontal magnetic dipole (loop antenna) located in air above the
sea.  The expressions hold over the quasi-near range in both media subject to
certain mild restrictions.  The solutions are obtained by first applying the
boundary conditions to determine the magnetic Hertz potential π-* in the form
of Sommerfeld integrals, and then relating these to two auxiliary integrals U,
V and their derivatives, asymptotic series for which are obtained by extending
the work of Baños and Wesley.  The horizontal magnetic dipole (loop in the
vertical plane) is found to be superior to the vertically-oriented dipole of the
same size and excitation from the point of view of field strength induced in the
sea at large distances from the source.  A comparison with previously
published results for the electric dipole shows the magnetic dipole to be
better, provided the number of turns in the loop exceeds a certain minimum.
An approximate analysis on the basis of equal powers also shows the
magnetic dipole to be better except for points near the outer rim of the quasi-
near range, where the two types of dipoles are equivalent.  (Author's abstract,






Lunar Occultations of Radio SourcesTitle Text
Hoerner, Sebastian vonAuthor Text
The Astrophysical J., vol. 140, no. 1, pp. 65+, 1 July 1964.Source Text
Keyword Text
Scheuer has suggested restoration of the brightness distribution across a
source, as observed with a fan beam of given beam width βΓ by convolving a
restoring function with the observed diffraction pattern.  The method is
investigated in detail, and formulae are given for the RMS errors of position,
diameter, and flux density.  Resolution is limited by noise and by band width.
The noise limit is βΓ = 52/(q12B), and the bandwidth limit is βΓ = 0.51√(Bλ),
where βΓ = restoring beam width in seconds of arc, λ = wavelength in meter, B
= bandwidth in percent of frequency, and q1 = signal-to-noise ratio normalized
to B = 1 percent and to an integration time corresponding to 1" (about 3 sec).
Resolution is highest, β0 = 2.39 λ1/3q1-2/3, if the optimum bandwidth is chosen
as B0 = 21.7 λ-1/3q1-4/3.  Even if a source has only q1 = 5 at λ = 1 m, it can be
restored down to β0 = 0.83" if the optimum bandwidth of 7.6 Mc has been
used; the positional accuracy of a point source, then, is ±0.1", and the
smallest resolvable diameter is 0.5".  With q1 = 20, diameters of 0.2" could be
resolved.  The optimum frequency for highest resolution depends on antenna
size and receiver noise and lies between 250 and 900 Mc. Instrumental
requirements are calculated.  With parametric amplifiers, dishes of 60 feet in
diameter are sufficient for resolving practically all sources where predictions of
occultations are provided.  For cosmological investigations, a diameter of 270
feet is needed; this would yield a resolution of 0.6" for over 200 sources/year,
2" for over 500, and 10" for almost 2000 sources/year.  A set  of fourteen
restoring functions has been calculated and can be ordered in form of
punched cards, together with the restoring program in FORTRAN.  (Abstract






The Design, Fabrication and Installation of a Wire-Grid Lens for HF
Radio Direction Finding
Title Text
Jones, E. M. T., and Franceschini, J. B.Author Text
Technical Research Group, Menlo Park, California, Interim Report No. 4,
Contract AF 30(602)3110, ASTIA No. AD-451 083; July 1964.
Source Text
Keyword Text
Efforts concern a program to design, fabricate and install an HF wire-grid lens
direction finder system.  The wire-grid lens D/F antenna operates over the 10
to 50 mc band and utilizes 36 feeds to cover the full 360 degrees of azimuth.
The lens has a diameter of 305 feet.  The 61.5-foot long radial matching horn
which surrounds the lens increases the over-all antenna diameter to 428 feet.
The vertical aperture of the horn is 45 feet.  The erection of the antenna was
completed.  The ramp and dipole portion of the thirty-six feeds were installed.
The D/F electronics circuitry was also completed and bench tested.  (Author's
abstract, technical report including miscellaneous government published







The Admittance of Bare Circular Loop Antennas in a Dissipative MediumTitle Text
King, R. W. P., Harrison, C. W., and Tingley, D. G.Author Text
Trans. IEEE, vol. AP-12, no. 4, p. 434; July 1964.Source Text
Keyword Text
The normalized input admittance of thin bare circular loop antennas has been
evaluated from the theory of T. T. Wu. computations have been made for
loops in air and in an infinite homogeneous isotropic dissipative medium.  A
comparison is also made with Storer's theory of the loop.  Numerical results
are given in the form of graphs for several wire sizes and for loops up to two
and one-half wavelengths in circumference.  The properties of the medium are
represented by the ratio α/β in the range from zero (perfect dielectric) to one
(good conductor); α and β are the imaginary and real parts of the complex
propagation constant k = β - jα = ω√µ (ε - jσ/ω) where µ is the permeability, ε
the dielectric constant, and σ the conductivity of the medium.  (Author's







A Spectrographic InterferometerTitle Text
Lee, Robert H. and Warwick, James W.Author Text
J. Res. NBS, vol. 68D, no. 7, pp. 807-11, July 1964.Source Text
Keyword Text
The paper includes a description of the principal novelties of a swept-
frequency interferometer operating between 7.6 and 41 MHz at the High
Altitude Observatory in Boulder, Colorado since July 1959.  Records of
Jupiter's decametric radio emission, and of  a solar harmonic type III burst are
included, with a cursory description of the corner-reflector antenna system
used to feed the receiver.  The receiver employs unique "minimum detection"
circuit to reduce the deleterious effects of telecommunications stations on
detection of the weak astronomical signals of interest to us.  For
interferometry, the receiver uses an inversion circuit to present both negative
and positive fringes as darkening on the final record, and to sharpen fringe
crossovers.  (Abstract written for purpose of this publication by Southwest






The Theory of Coil AntennasTitle Text
Padhi, T.Author Text
Cruft Laboratories, Harvard University, Cambridge, Massachusetts, Report
No. TR-442, Contract No. Nonr-1866-26, Project No. NR371-015, ASTIA No.
AD-607 093; 1 July 1964.
Source Text
Keyword Text
In this report, a method was presented by which the distribution of current on
some structurally simple coil or multiturn loop antennas may be obtained.
The input admittances of unshielded and shielded coils were determined and
their operation as receiving elements was considered.  (Author's abstract,
technical report including miscellaneous government published material,






Wide Band Phased ArraysTitle Text
Pickens, R. A., Lyons, B. J., and Vogt, G. L.Author Text
Bendix Radio Division, Bendix Corp., Baltimore, Maryland, Semiannual
Report, Contract No. AF 30(602)3028, ASTIA No. AD-352 211; 31 July 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Experimental Determination of the Absolute Phase Path of Radio Waves
Reflected from the Ionosphere at Normal Incidence
Title Text
Rao, N. Narayana, Swarm, H. M. and Harrison, A. E.Author Text
Proc. IEEE, vol. 52, no. 7, pp. 858-9, July 1964.Source Text
Keyword Text
During the course of an investigation leading to the development of  a method
for the determination of electron density vs true height in a multiple-layered
ionosphere with intervening valleys, using ordinary wave information only, it
has become necessary to devise an experimental technique for determining
the absolute phase height at any arbitrary probe frequency.      A survey of
the literature indicated that although measurement of changes in phase path
of radio waves received after reflection from the ionosphere have been
performed, no method has yet been devised to determine the absolute phase
path.  The purpose of this communication is to report the theoretical basis
behind a technique which the authors feel is a significant starting point for the
development of instrumentation to determine experimentally the absolute
phase path or radio waves vertically incident on the ionosphere.  (Authors'






On the Linear Polarization of the Microwave Radiation from Radio
Sources
Title Text
Seielstad, G. A., Morris, D. and Radhakrishnan, V.Author Text
The Astrophysical J., vol. 140, no. 1, pp. 53+, 1 July 1964.Source Text
Keyword Text
Measurements of the wavelength dependence of the linear polarization of
twenty-nine radio sources have been compiled.  It is confirmed that in the
decimeter wavelength range the observed Faraday rotation of the plane of
polarization arises in the Galaxy.  Although the magnetic field in the local
spiral arm must be highly ordered,  the data do not allow a definite field
configuration to be deduced.  The simple model due to the Chandrasekhar
and Fermi (1953) is shown to be untenable, however.  The hypothesis that
depolarization at decimeter wavelengths is caused by differential Faraday
rotation in the Galaxy is rejected for lack of supporting evidence.  An  inverse
correlation between emissivity (or magnetic-field strength) and fractional
polarization at 10-cm wavelength is presented.  This is interpreted as
confirmation of the suggestion by Woltjer (1962) that depolarization is
produced by Faraday rotation effects within the radio sources themselves.
Sources with high magnetic fields will therefore only exhibit detectable
polarization at centimeter wavelengths.  At these wavelengths they will have
large depolarization rates and consequently large rotation measures due to
their internal Faraday rotation.  Such sources, in contrast to the majority of
those studied hitherto, will therefore show poor correlation between rotation
measure and galactic latitude and an enhanced correlation with depolarization







Faraday Rotation on Decametric Radio Emissions from JupiterTitle Text
Warwick, James W. and Dulk, George A.Author Text
Science, vol. 145, pp. 380-3, 24 July 1964.Source Text
Keyword Text
Some decametric radio emissions from Jupiter observed recently exhibit
effects which are attributable to Faraday rotation within the earth's
ionosphere.  We present the evidence for the presence of Faraday rotation
and discuss its origin.  Identification of the magnetoionic mode in which the
emission is generated at Jupiter appears possible, although near the limit of
accuracy of our present observations.  The emission seems to be generated
in the extraordinary mode.  (Abstract source unknown, formal literature,






Electromagnetic Theory of Wire-Grid Lens AntennaTitle Text
AnonymousAuthor Text
TRG-West, a division of TRG, Inc., Menlo Park, California, Report No. 4 (final
report), DDC No. AD 451 035, August 1964.
Source Text
Keyword Text
The results of a one-year study program to develop an electromagnetic theory
of the wire-grid lens antenna, with emphasis on low level side lobes, are
presented in this final report.  In the electromagnetic solution, the waves
within and exterior to the lens antenna are separated into modes with differing
numbers of full-cycle cosine variations in circumference.  A differential
equation is solved to give a very accurate description of the propagation of
modes within the lens.  In the flared horn attached to the lens, both a
differential equation and an integral equation are solved to find the currents in
the horn surfaces.  The solution of the integral equation is discussed in detail
in this final report.  The solution of the differential equation has been detailed
in the Quarterly Progress Reports.  The effects of mutual coupling between
elements in the lens feed are calculated and discussed.  Radiation patterns
are calculated and are compared to radiation patterns measured on a scale
model of the wire-grid lens antenna.  The azimuth and elevation radiation
patterns calculated for an approximate mathematical model of the horizontally
polarized horn are presented for representative frequencies in the HF band.






Net Controlled HF/DF EquipmentTitle Text
AnonymousAuthor Text
Sylvania Electric Products, Incorporated, Mountain View, California, Contract
No. NObsr-89237, ASTIA No. AD-352 613; 15 August 1964.
Source Text
Keyword Text
Not available.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Inherent Errors in a Direction Finding System Using Log Periodic
Antennas
Title Text
Elfving, C. T.Author Text
Electronic Defense Laboratories, Sylvania Electronic Systems - West,
Mountain View, California, Report No. EDL-M738, Contract No. DA 36-039-
AMC-03404(E), ASTIA No. AD-460 609; 31 August 1964.
Source Text
Keyword Text
A study to determine the direction-finding errors inherent in an amplitude-
comparison D/F system using log periodic antennas has been conducted.
The factors were found to contribute to the errors of the system.  One is a
small polarization variation with frequency, inherent in the folded log periodic
antennas, and the other is the geometry of the D/F antenna system.  This
report describes the experimental investigation conducted to determine the
magnitudes of these effects and shows some of the measured data.
(Author's abstract, technical report including miscellaneous government







Inherent errors in a direction finding system using log periodic
antennas.  Log periodic antennas  for determining direction finding
errors inherent in amplitude comparison direction finder system
Title Text
Elfving, C. T.Author Text
Technical Report from:  Sylvania Electric Products, Inc., Mountain View, Calif.
Electronic Defense Labs., 31 August 1964 50 pages, Report EDL-M738,
Astia Document (AD)-460609, 1964.
Source Text
error, log periodic antenna, radio direction finder,
accuracy, amplitude, antenna, comparison,  direction,
finder, frequency, geometry, inherent, log,







Theoretical Patterns and Model Data of a WARLA DesignTitle Text
Greiser,  John W.Author Text
Technical Report No. 5, Contract 89229, University of Illinois, Radiolocation
Research Lab., Urbana, Ill., RRL 255,  August 1964.
Source Text
Keyword Text
Radiation patterns measured on a 500:1 scale model are compared to
patterns calculated on a digital computer.  The degree of correlation found
over the lowest band of the  three-band system is then a measure of
prediction validity of the program over the other frequency ranges.
Reasonably good correspondence is found.  A total of 144 log-periodic
elements of varying size are spaced at 2½º increments around a 1210'
diameter circle.  Over the range 2-32Mc, it is expected that the first sidelobe
will never exceed -10 dB, while the azimuthal beamwidth will decrease from
34º to 1½º.  A high front-to-back ratio is maintained at all frequencies.






Theoretical Patterns and Model Data of a Warla Design.  <NOTE>
Technical Rept. no. 5
Title Text
Greiser, John W.Author Text
Technical Report from:  Electrical Engineering Research Lab Univ of Illinois
Urbana. Report RRL-255; August, 1964.
Source Text
antennas, design, models (simulations), log periodic
antennas,  antenna radiation patterns, antenna
configurations,  mathematical models, digital
computers, scattering, model  tests, medium frequency,
high frequency, very high frequency,  antenna lobes,
performance (engineering), experimental data,
direction finding, antenna arrays, Warla
Keyword Text
Radiation patterns measured on a 500:1 scale model are  compared to
patterns calculated on a digital computer.  The  degree of correlation found
over the lowest band of the three  band system is then a measure of
prediction validity of the  program over the other frequency ranges.
Reasonably good  correspondence is found. A total of 144 log-periodic
elements  of varying size are spaced at 2 « degree increments around  a 1210
feet diameter circle. Over the range 2-32 Mc, it is  expected that the first
sidelobe will never exceed-10 db,  while the azimuthal beamwidth will
decrease from 34 degrees to  1 « degrees. A high front-to-back ratio is






Permanent recorder for radio direction finding crt bearing.  Radio
direction system with permanent  recorder cathode ray tube display
Title Text
Hawley, C. JAuthor Text
Technical Report from:  Illinois Univ., Urbana.  Engineering Experiment
Station, August 1964 38 pages, Refs, Report RRL-251, Astia Document (AD)-
606983, 1964.
Source Text
antenna array, cathode ray tube, display system, radio
direction finder, antenna, array, cathode,  direction,








Permanent Recorder for Radio Direction Finding CRT Bearing Display
Units
Title Text
Hawley, C. J.Author Text
University of Illinois, Engineering Experiment Station, Urbana, Illinois, RRL




A Watson-Watt type matched twin-channel system for radio direction finding
that permits permanent recordings from cathode ray tube bearing displays
units is described.  This system employs a crossed array of four vertical
antennas, and a versatile recorder that can record from any CRT display using
a line or tip trace from some angle with the vertical axis.  The radio receiver
processes the N-S information to the vertical deflection plates of a cathode
ray tube and the E-W signal to the horizontal plates resulting in a single
component signal.  Usually more than one signal is received due to multipath
propagation resulting in an ellipse trace whose axis is at best lined up at the
desired angle with the vertical.  (Science or engineering abstract, technical
report including miscellaneous government published material, English






Use of the beverage antenna in wide aperture high frequency direction
finding. Part II-system  design interim report, 4 Mar. - 3 Jun. 1964.
Beverage circular antenna array with solid state  commutator for
direction finding system
Title Text
Martin, P. E., Sherrill, W. M., Travers, D. N.Author Text
Technical Report from:  Southwest Research Inst., San Antonio, Tex., 1
August 1964 78 pages, Refs, Astia Document (AD)-445116, 1964.
Source Text
antenna array, radio direction finder, antenna, array,
beverage, commutator, design, direction, finder,  high








Preliminary Report on the High Speed Data Acquisition SystemTitle Text
Preves, David A.Author Text
Technical Note No. 31, Contract No. Nonr 1834(02), University of Illinois,
Radiolocation Research Lab., Urbana, Ill., RRL 252, August 1964.
Source Text
Keyword Text
When extensive mathematical analysis is to be performed on data as part of
a research program, a digital computer is often used; however, in most cases,
the data occurs in analog form so a means for converting the analog
information to digital form must be found in order to facilitate use of the digital
computer.  Consequently, the need has arisen for a high speed data
acquisition system which will gather data in analog form and record this data
on magnetic tape in a digital form which is suitable for analysis by a digital
computer.  In many cases, the data to be analyzed is on several different
channels, and the analysis by the computer should include a comparison of
the data that is present on these channels at certain instants of time.  It is
necessary, therefore, that provisions be made to simultaneously hold or
remember the voltage values of the data on several channels at certain
instants of time.  Sample and hold amplifiers are especially designed for this
purpose, and by including one sample and hold amplifier for each channel of
data, the simultaneous hold requirement may be satisfied.  More specifically,
there are six channels of analog information that must be sampled and held
either continuously or intermittently in these three ways:  (1) all channels are
sampled and held simultaneously; (2) each channel  is sampled and held
individually at different times; (3) some channels are sampled and held
simultaneously and the remaining channels are sampled and held individually
at different times.  In some cases, it is desired that the appearance of an
external signal such as the presence of a certain signal condition on a
channel be used to initiate the hold,  digitization (conversion from analog to
digital form), and record cycles.  The system must be able to accept analog
signals with a voltage range of zero to plus or minus ten volts.  Each sample
after digitization must have an accuracy of at least 10 bits plus sign in binary
form.  Sampling frequencies for the system should range from zero to 7500
samples per second.  The system should have an overall accuracy
approaching 0.5 percent referred to full scale input voltage.  An eight-channel
Ampex FR-400 digital magnetic tape deck is available for recording the digital
bits of data.  The recorded tape will be read into the Control Data Corporation
G-20 digital computer for analysis.  (Abstract taken from author's introduction






Axial Ratio of the Projected Polarization EllipseTitle Text
Ramu, S.Author Text
Technical Report from:  Florida Univ, Gainesville, 2 pages, August, 1964.Source Text
radio waves, polarizations, radio astronomy, dipole
antennas,  angle of arrival, projective geometry, curve
fitting
Keyword Text
The axial ratio of the polarization ellipse of a radio wave is  often evaluated
using a crossed-dipole antenna system placed  in a horizontal plane. The
axial ratio of the ellipse as  deduced from the responses of the two antennas
should  correspond to the axial ratio of the ellipse in the wave-front  as
projected onto the horizontal plane. When one of the two  dipoles is situated
in the plane of incidence of the radio  wave, the axial ratio of the projected
polarization ellipse is  a function of the angle of incidence and the orientation
of  the polarization ellipse in the wave-front. A convenient  parameter with
which to relate axial ratio and orientation is  the angle made by the major axis
with the line of intersection  of the wavefront with the horizontal plane. This
line would  actually correspond to the direction of one of the dipoles  when the
other is situated in the incident plane. In his paper  `Polarization
measurements of Jupiter radio bursts at 10.1  Mc/s', Dowden (Aust. J. Phys.
16: 398-410. (1963) investigated  the extent of variation of the axial ratio of the
projected  ellipse with the angle of incidence and with orientation. In  the
equations presented by him for evaluating the projected  axial ratio, there
appears to be an omission; the curves shown  could not be reproduced by
using the equations he gives.  The  purpose of this communication is to
present a set of equations  from which these curves can be reproduced.  A






Evidence for Asymmetry of Jupiter Van  Allen BeltTitle Text
Roberts, J.  A. and Komesaroff, M.  M.Author Text
Nature, vol. 203, p. 827, 22 August 1964.Source Text
Keyword Text
The Parkes 210' dish was used to measure intensity and position angle of the
E vector as a function of λIII.  Observations at 21 and 11 cm show beaming
with symmetry near 18 and 198º.  Using K.   S. Thorne's calculations, infer
superposition of two e- distributions:  sin4 with q PP-25 for ¼ electrons, the
rest nearly isotropic with q2.  Polarization angle vs λIII show steeper downward
slope than upward relative to center line and crossing at earlier phase 198º.
A central dipole tilted at 10º would show sinusoid curve.  Suggest dipole
intersects surface at 18º in S hemisphere, 198º in N.  Either the central dipole
with local anomaly (Ellis and McCulloch) or the  pure dipole displaced radially
to the South (Warwick) can account for this effect.  (Abstract written for
purpose of this publication by Southwest Research, formal literature, English






Investigation of Precision Position Determination by Distance-Measuring
Techniques
Title Text
Rollin, R. A., Jr., Doss, H. W., Jr., Smith, E. H., and Cline, R. E.Author Text
University of Michigan, Institute of Science and Technology, Ann Arbor,
Michigan, Report No. 2900-453T, Contract No. DA 36-039-sc-78801, ASTIA
No. AD-445 290; August 1964.
Source Text
Keyword Text
An exploratory investigation study and analysis of precision position
determination by distance-measuring techniques has been conducted.  This
report reviews physical principles, electronic methods, and modern oscillators
as they apply to real-time coordination in relative frameworks.  A
quadrangulation system is proposed and formulated as a mathematical model
on an LGP-30 computer.  The model includes a preliminary error analysis.  A
balanced experimental and analytical program is outlined toward realization of
very precise position determination in order to impose implicit calibration upon
signals that have undergone atmospheric refraction.  (Author's abstract,
technical report including miscellaneous government published material,






On the Estimation of Location Coordinates from Data Taken from  a
Manned Orbital Laboratory
Title Text
Saunders, S. C., Johnson, D. L.Author Text
Technical Report from:  Boeing Scientific Research Labs Seattle Wash., 2
pages; August, 1964.
Source Text
position finding, surface targets, manned spacecraft,
numerical methods and procedures, tracking, errors,
statistical processes, target acquisition,
reconnaissance  satellites, direction finding
Keyword Text
Statistical estimates are developed for the position of a  moving surface target
at any time from observations, subject  to random errors, taken of its position
from a manned orbital  laboratory (MOL) The exact position of the MOL, being
 determined by observations subject to random errors, is also  unknown. To
develop the estimates, the simplifying assumption  that the earth's surface is
a plane and that the target moves  linearly are made. The further assumption
is made that the  estimated coordinates of position of the target from the MOL
 are jointly normal as are the observations of the position of  the MOL from the
ground.  The observations are independent but  may have different
distributions. From the equations derived,  it is possible to decide, in a given
situation with known  accuracies of the radars involved, whether it is better to
make an estimate of the direction of travel with each pass or  to estimate
position only and to estimate the direction of  travel after collecting the
position data on subsequent  passes.  Also from the equations developed,
how much an  increase in the number of observations will increase the






Polarization Measurements of the Decameter Wavelength Emission from
Jupiter
Title Text
Sherrill, W. M.Author Text
Southwest Research Institute, San Antonio, Texas, Final Report, Project No.
06-1359IR; 1 August 1964.
Source Text
Keyword Text
Measurements of the polarization characteristics of the Decameter λ
emission from Jupiter were carried out from 1 September 1963 through 7
January 1964.  The expanded two helix polarimeter permitted measurement of
axial ratio and polarization fraction of the Jovian bursts in the frequency range
15-24 mc.  Systematic measurements were made at 15.2, 16.2, 18.2, 22.2
and 24.2 mc.  Right-hand elliptical polarization predominated all frequencies.
However, left-hand and random-linear polarization showed increasing
incidence as the frequency was reduced below 22 mc.  Measurement of
polarization fraction indicated 20-50% linear polarization of the random-linear
bursts.  For the 1963 data, no clearly established change in average axial
ratio with System III longitude was observed at frequencies greater than 15
mc.  The 15-mc data showed more circular average axial ratio in the source 2
region than for sources 1 or 3.  Observation of the incidence of mixed events
indicated a tendency towards minimum occurrence near opposition.  The
axial ratio and polarization fraction data were compared with the predictions of
the cyclotron source model.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Polarization and Polarimetry in Radio AstronomyTitle Text
Sherrill, W. M.Author Text
Southwest Research Institute, San Antonio, Texas, Supplemental Report,
Project No. 06-1358IR; 1 August 1964.
Source Text
Keyword Text
This review summarizes the results of a literature survey conducted in
conjunction with the Jupiter polarization observations made under SwRI
Project 06-1358IR.  It attempts to bring together the diverse literature on
polarization measurements and the polarization characteristics of radiation
mechanisms encountered in radio astronomy.  The polarization
characteristics of plasma oscillations, gyrosynchrotron, and Cerenkov
radiation are briefly discussed.  The derivation of the Stokes polarization
parameters is given in some detail, followed by a discussion of the
applicability of antenna techniques to their determination.  The configurations
of fundamental radio polarimeter systems are discussed and the effects of
Faraday rotation, dispersion, and other propagation phenomena on
polarimeter measurements are outlined.  Finally, a brief survey is presented of
three significant areas of radio polarization measurements, viz., discrete
sources, the Sun, and non-thermal Jupiter emissions.  Specific polarization
measurements are emphasized to indicate the diversity and precision of
current techniques and the astrophysical significance of the measurements
undertaken.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






Radiation Fields of a Loop AntennaTitle Text
Shockley, T. D.Author Text
Proc. IEEE, vol. 52, no. 8, p. 970; August 1964.Source Text
Keyword Text
The near and far field equations of the circular loop antenna may be derived by
boundary value techniques as well as by direction integration.  It is assumed
that the thin wire, single turn circular antenna is located in the xy plane with
its center at the origin and that it is excited by a uniform in-phase sinusoidal
current.  From the symmetry of the loop current, it is evident that the E field
will have only a φ component and that the field will be transverse electric (TE)
to r, i.e, Er = 0.  (Author's abstract, formal literature, English language/USA






The Matched Filer ConceptTitle Text
Sierra, Hugh M.Author Text
Electro-Technology, pp. 48-51,  August 1964.Source Text
Keyword Text
The basic communications concept of matched filters is used extensively in
the design of radar, sonar, radio-teletype and optical-data-transmission
systems.  When the signal spectrum is known, the matched filter provides a
solution to the fundamental problem of recovering signals after transmission
through a noisy environment.  (Abstract source unknown, formal literature,






Optical-Electronic Direction and Range Between Non-Intervisible Distant
Ground Stations
Title Text
Sodano, Emanuel M.Author Text
Technical Report from:  Army Engineer Geodesy Intelligence and Mapping
Research and Development Agency, Fort Belvoir VA., 19 pages; August,
1964.
Source Text
range finding, army research, direction finding,
geodesics, atmospheres, corrections, errors,
mathematical analysis, optical tracking, theodolites,
atmospheric transmissivity, NTISDODXD
Keyword Text
Although this paper develops the theory of new field methods for the
determination of  range as well as direction, the study was prompted primarily
by the problem of observing  the directions--which were vulnerable to adverse
atmospheric conditions when, as usual,  optics are involved. The methods of
this paper require that the light's direction be  observed from only one of two
ground stations, thus involving no optical simultaneity.  The connection
between the stations is completed by simultaneously measuring their slant
ranges from the aerial vehicle by all-weather electronics. In cases where such
a procedure  might still provide meager data for some of the individual aerial
passes, their data may  be combined. In addition to the above, other
advantages over a method now used by the  U. S. Army and Air Force in joint
operations are: high accuracy that places simpler or  no navigational
requirements upon the intermediary aerial vehicle; determination not only  of
the horizontal azimuth to the unknown station, but its distance and vertical
angle as  well.  Other pertinent characteristics are: irrelevance of the
geometry of the ground  stations, since there are only two; partial or no
atmospheric sounding requirements for the  corrections to distances and







Magnetic Antennas for Short WavesTitle Text
Tanach, V., Staniciulea, L, and Fridman, A.Author Text
Telecommunicatii, vol. 8, no. 5, pp. 222-6, August 1964.Source Text
Keyword Text







VLF Propagation Studies Based on Phase Comparison RecordsTitle Text
Teso, W. A.Author Text
Ohio State University Research Foundation, Columbus, Ohio, Antenna
Laboratory, Report No. 1116-50, Project No. 5633, Contract No. AF
19(604)7270, ASTIA No. AD-451 666; 15 August 1964.
Source Text
Keyword Text
The use of records obtained by comparing, as a function of time, the phase of
a local atomic standard with that of a received very low frequency radio wave
was investigated.  These records are now widely used to determine the
frequency difference between two atomic standards.  The precision of such a
measurement is examined from a statistical standpoint in terms of
propagation variations to determine the averaging time necessary to realize
the optimum level of precision.  The best method of analyzing the records is
discussed and some experimental results are given.  The use of a third
station to measure the frequency offset between two separate standards is
shown generally to give the most consistent results and highest precision of
measurement.  (Author's abstract, technical report including miscellaneous







Use of the Beverage Antenna in Wide Aperture High Frequency
Direction Finding - Part II:  System Design
Title Text
Travers, D. N., Martin, P. E., and Sherrill, W. M.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Report, Contract
No. NObsr-89345, ASTIA No. AD-445 116; 1 August 1964.
Source Text
Keyword Text
Extensive operational tests and measurements have been performed on a
circular array of Beverage antennas with the solid state commutator.  Several
experimental antenna pattern studies have been made using the AN/FRD-
10(X-2) channel watcher D/F set and the commutator.  Many experimental
patterns and related tests have been completed and compared to theoretically
predicted results.  Consistent agreement indicates that the mathematical
model of the Beverage antenna (developed and discussed in Part IV, this
report, March 1964) can be accepted with confidence for both azimuth and
elevation patterns.  The effects of horizontal polarization upon the apparent
azimuthal angel of arrival of a signal have been investigated in some detail.
Additional theoretical studies have been made to investigate optimum arraying
techniques (including external phasing) for circular arrays of Beverage
antennas having a large inner radius compared to the element-length.
(Author's abstract, technical report including miscellaneous government







Single Station Location: A New Approach to High Frequency Position
Finding
Title Text
Treharne, R. F.Author Text
Report No. CPD(T) 112, Department of Supply, Australian Defence Scientific
Service, Weapons Research Establishment (postal address:  The Director,




The objective of development of hf direction finding in the past has been to
obtain with skywaves the results previously obtained with ground  waves.
This report shows that this approach is unduly restrictive; indeed, if due
regard is paid to the complexity of skywaves, the concept of position finding
from a single station emerges with consequent important practical and
economic advantages.  The method may have applications in military,
commercial or scientific fields.  (Abstract from author's summary, technical






Investigations of the statistical amplitude spectrum of atmospheric
disturbances caused by isolated  focal storm regions.  Thunderstorm




Nachrichtentechnische Zeitschrift, Vol. 17, August 1964, pages 407-412. 9
Refs. (German), 1964.  Author employed:  Heinrich-Hertz-Institut fuer
Schwingungsforschung, Berlin-Charlottenburg, West Germany.
Source Text
atmospherics, ionospheric propagation, radio
meteorology, thunderstorm, amplitude, function,
ionosphere, lightning, location, meteorology,







Dual-Frequency Radar Observations of PrecipitationTitle Text
Walker, G. B., Lamberth, L. S., and Stephens, J. J.Author Text
J. Appl. Meteor., vol. 3, no. 4, pp. 430-8, August 1964.Source Text
Keyword Text
An equal volume, dual-frequency radar system is used to obtain a quantitative
characterization of a precipitation volume.  The power back-scattered is
related to the rainfall rate through the use of an assumed exponential drop-
size distribution and the Mie radar cross section.  A method is given whereby
the relative consistency of a dual-frequency radar system is aided by
calibration in the Rayleigh scattering region of a light rain shower.
Discrepancies that occur in the observed rainfall rate are attributed to (1)
errors in the form of the assumed drop-size distribution, and (2) local vertical
velocity and velocity divergence.  Simultaneous observations of precipitation
by the dual-frequency radar and rain gages are shown for two rain situations.






Ionization Growth at Sunrise in the E-F Region  of the IonosphereTitle Text
Wp, I. A., Setty, C. S. G. K., and Smith, R. A.Author Text
J. Inst. Telecomm. Engrs., vol. 0, no. 8, pp. 341-71, August 1964.Source Text
Keyword Text
Observations of h'(f) curves have been made at frequent intervals near the
gyrofrequency at sunrise.  A sensitive receiving system consisting of a
Cossor ionosonde and an aerial array of 40 dipoles was used.  The sensitivity
of the  system was high enough to record continuously the extraordinary
mode reflections from the F-layer down to 1.7 Mc/s.  Some very interesting
sunrise effects, well before the ground sunrise, on the group heights of the
extraordinary mode reflections near 2 Mc/s, have been observed.  Following
the sunrise effect multiple stratifications in the region between E and F layers
have been recorded.  The observed sunrise effect on the group heights is
studied in the light of theories of layer formation in a region of linear scale-
height gradient for grazing incidence of solar radiation.  It is shown that the
effect is due to photoionization.  Sunrise layers of ionization have been
computed using recent rocket data of ionizing radiations and ionized
constituents in this region.   Using these with models of night-time ionization
distribution, empirical n(h) profiles have been derived.  It is shown that the
multiple stratifications may be observed especially at sunrise depending upon
the actual night-time distribution.  (Abstract source unknown, formal literature,






Handbook for D.F. Outfits UA8 and UA9 MaintenanceTitle Text
AnonymousAuthor Text
Admiralty Weapons Department (British), Report No. C.B. - 4885(2), ASTIA
No. AD-358 639; September 1964.
Source Text
Keyword Text
Not available.  (Author's abstract, technical report including miscellaneous







Long-Distance VHF Communications Ground Antenna Array (Single Bay)Title Text
AnonymousAuthor Text
Page Communications Engineers, Inc., Washington, D.C., Interim Report No.
2, Contract FA64WA-5177, ASTIA No. AD-467 270; 30 September 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Instructions for Radio Direction Finder Set AN/TRD-23(XE-7)Title Text
AnonymousAuthor Text
AMSEL-RD-SES, 30 September 1964.Source Text
Keyword Text
These instructions contain information for the installation, operation,
maintenance, and repair of Radio Direction Finder Set AN/TRD-23(XE-7),
designed and assembled at the U.S. Army Electronics Laboratories, Fort
Monmouth, New Jersey.  Description:  The Radio Direction Finder Set
AN/TRD-23(XE-7) is direction and position finding facility in the HF range (1.5
to 20 Mc).  It is a Doppler direction finding system which provides means for
simultaneous direction finding on two different signals and instrumentations
for measuring vertical angle of signal arrival.  The antenna system employs 25
antennas erected in a 150-foot diameter circular array.  (When the maximum
frequency for direction finding is below 10 Mc's, the antennas are erected in a
300-foot diameter array.)  The operating consoles are housed in an S-109
shelter located in the center of the antenna array.  The st is composed of
components from Direction Finder Sets AN/TRD-15, AN/TRD-19, AN/TRD-4A
and various Laboratory-built components as well as commercial components.
(Abstract taken from author's scope and description, technical instructions,






Thunderstorm activity in leningradskaya oblast' in 1961.  Thunderstorm
activity and distribution  using unidirectional direction finder and
thunderstorm recorders
Title Text
Astashenko, A. I., Lydzaya, P. S., Makhotkin, L. G.Author Text
Technical Report from:  Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div., In Its Trans. of the Main Geophys. OBS.
4 September 1964 pages 1-10 Refs/SEE N64-31758 23-21/, 1964.
Source Text
meteorology, thunderstorm, activity, direction,







On the direction-finding of near lightning discharges.  Direction finding
near lightning discharge navigational aid.
Title Text
Astashenko, A. I., Makhotkin, L. G.Author Text
Technical Report from: Air Force Systems Command, Wright-Patterson AFB,
Ohio. Foreign Technology Div. In Its Trans. of the Main Geophys. OBS. 4
September 1964, pages 11-21 Refs/SEE N64-31758 23-21/, 1964.
Source Text
directional control, lightning, aid, antenna,







Certain information on the relationship between atmospherics and
instability in the lower layer of  the troposphere.  Atmospherics and
instability in troposphere - radio communication and direction  finding
Title Text
Barkalov, K. N.Author Text
Technical Report from: Air Force Systems Command, Wright-Patterson AFB,
Ohio. Foreign Technology Div., In Its Trans. of the Main Geophys. OBS. 4
September 1964 pages 22-26 Ref/SEE N64-31758 23-21/, 1964.
Source Text
atmospherics, directional control, radio communication,
troposphere, atmosphere, atmospheric,  communication,







Magnetic Dipole Antennas for ReceiversTitle Text
Bitterlich, WolframAuthor Text




Antenna types of small dimensions for  the reception of VLF signals < 20
KC/sec are discussed.  Dimensioning and design of an optimum ferrite
antenna for the VLF region are discussed as well as possible screening.
(Author's abstract, technical report, language unknown/Austria, document not
available, dipole antennas, magnetic materials, very low frequency, magnetic






Atmospheric Radio Noise and Signals Received on Directional Aerials at
High Frequencies
Title Text
Bradley, P. A. and Clarke, C.Author Text
Proc. IEEE, vol. III, no. 9, pp. 1534-40, September 1964.Source Text
Keyword Text
Results are presented of amplitude-probability-distribution measurements of
atmospheric radio noise received simultaneously on a vertical monopole and
on horizontal rhombic aerials at a site in Singapore.  Observations were taken
at frequencies close to those for which the directional aerials were normally
used to receive commercial signals, and by choosing observation periods in
relation to thunderstorm activity, two typical communication aerials directed
on Hong Kong and Nairobi have been studied under a wide range of receiving
conditions.  The noise  powers received by the omnidirectional and directional
aerials are compared, and their relative values are explained in terms of the
nonuniform spatial distribution of the noise sources.  The effects of the use of
directional aerials upon the noise structure are also discussed.  In addition,
the field strengths of the commercial signals have been examined.  The
measured improvements in the signal/noise ratio for the rhombic aerials
compared with the monopole aerial are discussed in relation to the theoretical
improvements to be expected from a knowledge of the gain and directivity of
the rhombic aerials.  (Abstract source unknown, formal literature, English






High-Frequency Radio Direction FindingTitle Text
Burtnyk, N., and Wolfe, J. L.Author Text
Bulletin of the Radio and Electrical Engineering Division,  vol. 14, no. 3, pp.
20-27, National Research Council of Canada, Radio and Electrical
Engineering Division Bulletin, NASA No. N-65-25020; July-September 1964.
Source Text
Keyword Text
ABSTRACT NO. 1:  Most of the energy of ionospherically propagated radio
waves is normally received in the form of discrete modes, made up of a small
angular spectrum of scattered power about a spectral component of wave
energy.  Several of these modes may be presented at once, with relative
strengths that are often comparable, and their interference pattern creates
severe deviations of the phase of the field at the receiving antenna from that
determined by a single plane wave.  The information about the angular
spectrum is contained in the space correlation of the field, and can be
recovered only by sampling at many points over a wide area.  A design
procedure for a radio direction finder using a widely spaced interferometer
system has been presented by the author.  Since the instantaneous phase
between two elements constitutes but a single space sample, the simple
interferometer cannot resolve the angular spectrum of incoming energy.  It can
be used, however, to produce an estimate of the most likely direction of
arrival.  The error of this estimate can be reduced by employing time-
averaging to allow the antenna to sample different portions of the moving
diffraction pattern.  The mean phase observed will be that of the consistently
dominant mode.  If mode change-over occurs during the averaging period, the
mean phase is weighted towards the center of the angular spectrum.  An
important problem associated with the simple interferometer of many
wavelengths spacing is the resolution of the phase ambiguity of the wide
aperture from observations with the narrow aperture.  Resolution differs under
severe wave interference conditions, and therefore time-averaging techniques
must be used.  Thus the probability of failure to resolve the wide-aperture
phase is an important characteristic of the interferometer performance.  A
crossed interferometer of 122.5-meter spacing has been built and tested.  A
brief evaluation of the performance is presented.  Phase readings on each of
the two narrow-aperture and wide-aperture pairs were obtained in terms of
digitized voltages proportional to the sine and cosine of phase.  These were
processed by computer to determine the statistical performance of the
system.  ABSTRACT NO. 2: The development of a design procedure for a
high frequency radio direction finder using a wide aperture interferometer
system is reported.  Presented are results of a performance evaluation of a
Abstract Text
crossed interferometer of 122.5-meter spacing and a receiving system
employing an 800-foot 31-element linear array antenna switching a compact
data logging computer system and a data processing method utilizing vector
addition.  (Abstract No. 1:  Author's abstract; Abstract No. 2:  source
unknown; technical report including miscellaneous government published






Ionospheric Disturbances and Their Effects on the Propagation of HF
Electromagnetic Waves
Title Text
Chu, C., Hok, G., and Larue, J. J.Author Text
Radiation Laboratory, University of Michigan, Ann Arbor, Michigan, Project




This report is concerned with the effect of ionospheric disturbances on HF
radio waves whose propagation path is at a large distance from the source of
the disturbance.  The perturbation of the HF radio waves is assumed to be
due to mechanical waves propagating in the atmosphere.  The macroscopic
equations governing the propagation of mechanical waves in the atmosphere,
including the effects of viscosity and thermal conductivity, are developed.  A
simple model of the atmosphere is proposed and a technique, suitable for
numerical analysis, is developed for determining the various modes
propagating.  The effect of the earth's magnetic field on the propagation of
mechanical waves is evaluated and it is concluded that this effect is small.
The modification of the disturbance due to the presence of charged particles
is discussed in conjunction with a comparison of the microscopic and
macroscopic formulation of the equations of motion.  An idealized description
of the source is given in the appendix and some solutions to some simple
problems are discussed.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Search and Analysis, ELINT Electromagnetic Search, Intercept and
Analysis Assembly AN/TLQ-22
Title Text
Corwin, J., and Pigeon, R.Author Text
American Electronic Laboratories, Inc., Colmar, Pennsylvania, Report No. 1,




Not available.  (Author's abstract, technical report including miscellaneous







Studies of a Twin-Channel Frequency-Modulation Echo-Location SystemTitle Text
Davies, D. E. N., and Rao, B. S.Author Text




This paper describes theoretical and experimental studies of a proposed twin-
channel echo-location system using frequency-modulated transmissions, in
terms of its possible application to primary-radar systems or target-tracking
systems.  The proposed system can measure the range and bearing of a
target from a fixed aerial system, although in the presence of multiple targets,
ambiguities of target position restrict its performance.  The system may be
adapted, however, for accurate tracking of a target containing a suitable signal
source.  (Author's abstract, formal literature, English language/abstract, file






Quantization, Statistics and Matching of Maps and PicturesTitle Text
Diamantides, N. D.Author Text
Trans. IEEE, vol. ANE-11, no. 3, p. 180; September 1964.Source Text
Keyword Text
Picture processing and alteration for the purpose of quantification and map
matching are discussed and the mathematics thereof derived.  The statistics
of such pictures, reduced to a black-and-white state, are developed.  The
theoretical derivation of the autocorrelation and cross correlation of any two-
level pictures is described on the basis of their measured statistics.  The
importance of such correlation to scene classification and to map matching
for the purposes of navigation and homing guidance is shown.  The effects of
various types of noise that may corrupt one or both copies of the pictures to
be correlated are assessed.  Finally, the validity of the theory is demonstrated
by applying it to specific cases of synthetic radar maps as well as to other
displays.  (Author's abstract, formal literature, English language/USA






Self-Phasing Radio Telescope ArraysTitle Text
Drake, F. D.Author Text
Cornell University, Center for Radiophysics and Space Research, Ithaca, NY,
CRSR 179, DDC No. AD 640 659, September 1964.
Source Text
Keyword Text
A system which produces a self-phasing radio telescope array is shown.  The
system has features which permit its application to very extended arrays, and
provides for multiple beams.  It consists of a reference antenna and
associated electronics to whose signal output all other antenna outputs will
be compared and phased.  One such slave element is shown.  A
superheterodyne circuit is shown; although this is not necessary, it is by far
the simplest to construct at present.  The phase adjustment of the slave
element is performed in a standard phase locked loop in which the 1F outputs
of the references and slave element are compared in a phase detector.  The
output of this phase detector is a varying DC voltage which is  used to control
the phase and frequency of a voltage controlled oscillator (VCO) which is the
local oscillator of the slave element receiver.  The VCO can be similar to the
usual crystal controlled oscillator in which the control voltage is applied to the
crystal to pull the frequency and phase as required.  In operation, the phase
locked loop works upon the VCO so as to insure cophasing of the 1F signals
of reference and slave element at the central comparison point, which would
normally be the central data gathering point of the array.  (Abstract source
unknown, technical report, English language, document not available, radio






Antenna Array Evaluation SystemTitle Text
Ernst, E. W., McClurg, W. C., and Miller, L. J.Author Text
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, Report
No. 9, Contract No. NObsr-89229, ASTIA No. AD-607 509; September 1964.
Source Text
Keyword Text
The Wullenweber RDF system includes a multi-element antenna array.  This
array consists of a large number of identical elements uniformly distributed
about the circumference of a large circle.  Each antenna is connected by a
transmission line to a central point of the array where the outputs of the
antennas are combined to give the desired directional characteristic to the
array.  The Wullenweber array at the University of Illinois is composed of 120
elements on a circle whose diameter is about 1000 feet.  The evaluation of the
characteristics of such an array is difficult at best.  When the evaluation is to
include the characteristics over a wide range of frequencies (2-32 mcps) new
techniques and equipment are needed.  One of the characteristics to be
evaluated is the pattern of an individual element.  That is, the response of the
element to a source as the azimuth (or elevation) to the source is changed.
In principle, this can be done by moving the source so as to maintain
constant distance from the center of the array, continually changing the angel
involved, and noting the response from the antenna.  The difficulty of
maintaining a constant distance, the problem of changes in other parameters
during the time involved, and the effects of difference in the terrain in the
different directions make this approach impractical.  The other common
approach, that of rotating the array, is likewise impractical because of the
size of the array.  The approach which has been followed is to connect the
antenna sequentially, to a receiver while the source remains essentially fixed
in location.  Thus, since the elements are (to a first approximation) identical,
the effect is that of "rotating" the array.  The sequential connection of the
elements to the receiver must be done rapidly so the source and other
potential variables can be maintained essentially constant during the period of
a single rotation.  For this purpose, scanning rates typical of goniometer
speeds would appear to be appropriate.  That is, in the range of 90 to 900
rpm, or 1.5 to 15 scans per second.  Rather than use a rotating system, such
as a goniometer, a discrete switching system has been devised.  To permit
the high speed switching necessary, electronic commutation techniques
employing semiconductor diodes have been utilized.  (Author's abstract,
technical report including miscellaneous government published material,






Antenna Array Evaluation System.  <NOTE> Technical Rept. no.  9Title Text
Ernst, Edward W., McClurg, William C., Miller, Leon J.Author Text
Technical Report from: Illinois Univ Urbana Engineering Experiment Station.
Report RRL-261, 2 pages; September, 1964.
Source Text
antennas, test equipment, test methods, electronic
switches,  direction finding, multibeam antennas,
goniometer, radio  signals, antenna radiation patterns,
switching circuits,  simulators, diodes
(semiconductor), circuits
Keyword Text
The approach which has been followed is to connect the  antennas
sequentially, to a receiver while the source remains  essentially fixed in
location. Thus, since the elements are  (to a first approximation) identical, the
effect is that of  `rotating' the array.  The sequential connection of the
elements to the receiver must be done rapidly so the source  and other
potential variables can be maintained essentially  constant during the period
of a single rotation. For this  purpose, scanning rates typical of goniometer
speeds would  appear to be appropriate.  That is, in the range of 90 to 900
rpm, or 1.5 to 15 scans per second.  Rather than use a  rotating system,
such as a goniometer, a discrete switching  system has been devised.  To
permit the high speed switching  necessary, electronic commutation
techniques employing  semiconductor diodes have been utilized.  The signals
to drive  the diode switches are, in turn, derived from semiconductor  digital
logic circuits.  This has permitted considerable  flexibility of operation of the










Nachr.-Tech., vol. 17, no. 9, pp. 468-71, September 1964.Source Text
Keyword Text
Investigation of possibility of interference of direction finding systems from
medium- and high-voltage networks.  The investigation, carried out in West
Germany, was to determine the minimum separation between existing radio
direction finder of West German post office and projected medium-voltage
power line.  Two resulting interference sources are discussed.  (Abstract






The Probability Density Function for Phase-Difference Estimates
Obtained from the Envelopes of the Sum and Difference of Two Since
Waves
Title Text
Kendall, W. B.Author Text
Proceedings of the I.E.E.E., (Reprinted), vol. 52, no. 9, September 1964.Source Text
Keyword Text







Recent Advances in Radio AstronomyTitle Text
Kraus, J. D.Author Text
IEEE Spectrum 1, p. 78, September 1964.Source Text
Keyword Text
Selected bibliography of 71 articles and 5 books, etc., on radio astronomy,
emphasizing the major advances.  (Abstract source unknown, bibliography,






Luneberg Lens Antenna at MolokaiTitle Text
Long, W. D.Author Text




A wire-grid lens antenna for operation in the high-frequency range has been
designed and constructed at Molokai, Hawaii for the Federal Aviation Agency
by TRG-West.  The antenna is comprised of three basic elements:  the lens,
a radial horn, and a feed.  The lens is constructed from two circular grids 600
ft in diameter, suspended one above the other and supported by a circular
array of 36 treated wooden poles.  Each grid is composed of square wire
mesh 5 ft on a side.  The separation between grids varies from approximately
6 in. in the center to 12 ft at the edge; the center of the lower grid of the lens
is approximately 12 ft above ground.  A radial horn is attached to the
perimeter of the lens, extending from the upper grid approximately 90 ft to 100
ft in the vertical plane and extending from the lower grid to approximately 7 ft
above ground level.  The radial horn adds 250 ft to the diameter of the lens.
The third element in the antenna is the feed which consists of two parallel
capacitively loaded ramp feeds spaced 30 ft apart, fed in parallel and
extending from the perimeter of the lens approximately 75 ft into the lens.
Theoretically, a plane wave entering the lens is focused at a point on the lens
diametrically opposite the direction of entry.  Such a design enables the
installation of a large number of communications circuits using a single lens
simply by installing a feed system for a given circuit, provided that sufficient
isolation is maintained between feeds.  The FAA lens antenna is equipped
with seven feed systems to provide circuits between Molokai, Hawaii and
stations having the following bearings relative to true north:  5º29', 53º30',
201º46', 213º29', 222º31', 273º29', and 299º29'.  A full-scale measurement
program to determine the lens characteristics was not planned by the FAA for
acceptance testing; however, the FAA was receptive to a proposed evaluation
of the lens antenna by the Naval Research Laboratory and permitted the
antenna to be used for such an evaluation.  After a series of meetings with
other agencies interested, the proposed evaluation was designed to serve the
interests of several government groups and was termed a joint-services
evaluation.  Technical direction of the evaluation and coordination of technical
requirements from other agencies were the responsibility of the Navy
Research Laboratory.  The evaluation program consisted of the following:  (1)
Radiation pattern measurements, both airborne and ground based, (2)
Impedance measurements on several feeds of the lens, (3) Isolation
Abstract Text
measurements between feeds on the lens, (4) Line loss measurements
between receiver station and lens feeds, (5) Long-term signal/noise and error
count measurements.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA





An Experimental Beverage Antenna Array for Land Based Direction
Finding between 1.5 and 30 Mc
Title Text
Martin, P. E., Travers, D. N., Castles, M. P., and Lorenz, R.Author Text
Southwest Research Institute, San Antonio, Texas, Final Report No. 4,




Not available.  (Author's abstract, technical report including miscellaneous







Annual Summary Report No. 3: Part I. Rod Antennas with Integrated
Tunnel Diode; Part II. Scimitar Antennas
Title Text
Meinke, H. H.Author Text
Contract AF 61(052)-506, AD No. 610 578, Institut für Hochfrequenztechnik
Technische Hochschule, Munchen, Germany. The research reported in this
document has been  sponsored in whole by the Air Force Avionics
Laboratory, Research and Technology Division, AFSC through the European
Office of Aerospace Research, United States Air Force.
Source Text
Keyword Text
This annual report consists of two independent parts:  I. Rod Antennas with
integrated tunnel diodes, and II. Scimitar antennas.  Part I is concerned with
the basic possibility to divide an antenna rod in two parts and to join these
parts by help of a concentrated complex impedance with negative resistance.
This complex impedance is produced by shunting a tunnel diode with a short
circuited line of variable length.  The upper part of the rod had a length of a
quarter wavelength to get an optimum effect of the negative resistance.  The
short circuited line was housed in the interior of the upper part of the rod.  The
length h1 of the lower part of the rod was variable.  We investigated
theoretically the current distribution on the rod, the input resistance at the
feeding point,  the amplification factor and the mutual coupling between two
parallel rods of this kind.  We constructed such antennas and measured the
input impedance and the alternating voltage across the tunnel diode.  As
stability problems arise with every application of negative resistances we
studied the stability of this arrangement including the feeding system and
found measures to avoid self-excitation.  Basic methods for measuring the
mutual coupling between parallel rod antennas were developed.  Part II is
concerned with a study on scimitar antennas; at first scimitar antennas of
conventional form, then of improved form with broadband matching of the input
impedance to the characteristic impedance of standard coaxial feeding
cables.  To better understand the complicated and frequency dependent
radiation diagram, we measured the current distribution on the scimitar
antenna (amplitude and phase) and on the ground plane in the near field.
Further, we  measured the distribution of the electrical field strength on the
scimitar and on the ground plane (amplitude and phase).  This was done at
many frequencies in a range 1:4.  We measured the accompanying radiation
patterns for these frequencies in both polarization directions, vertical and
horizontal.  We could explain the frequency dependent behavior of the
radiation diagram by help of the near field measurements in broad outline.
Abstract Text
The measured input impedances are around 200 Ω, except at low
frequencies.  To improve matching of the input for the lower frequencies, we
insulated the scimitar from the ground plane and put resistors between
scimitar and ground plane.  Thus we had a better broadband matching but, of
course, there was some power loss in these resistances at lower frequencies.










Technical Report from: Coast Guard Washington D.C., Report USCG-250-37,
217 pages; September, 1964.
Source Text
visual signals, navigational aids, signal lights,
flashlights, rotation, reflectors, colors,  brightness,
visual perception, night warfare, coast guard, theory,
targets, range  (distance), atmospheres, propagation,
angle of arrival ,NTISDODXD
Keyword Text
This report is comprehensive, covering the theory of visual signaling as it
applies to  maritime aids to navigation. Methods for designing and evaluating
lights (fixed, flashing,  and rotating), daymarks, retro-reflectors, and ranges
are presented, as well as  performance data on visual aids available and
atmospheric transmissivity curves for U.S.   navigable waters.  Appendix A






A Wideband Vertical Incidence Radiolocation ArrayTitle Text
Ore, FredAuthor Text
Technical Report No. 7, Contract 89229, RRL 259, University of Illinois,
Radiolocation Research Lab., Urbana, Ill., September 1964.
Source Text
Keyword Text
The feasibility of designing a wideband, high-efficiency vertical incidence
antenna capable of providing either a single or split beam centered on the
zenith has been investigated by the use of scale models.  It was found that
two log-periodic dipole array elements arranged in an H-plane array fed
properly over ground would provide the required beam configuration in the H-
plane.  A performance investigation as a function of the various design
parameters was conducted where the design parameters' variation was limited
to some extent by the practical considerations involved in an antenna
designed for the 2 to 32 Mc frequency range.  It was found that there existed
a combination of parameters which would provide a reasonably good
compromise between ideal pattern and impedance performance, the
impedance performance being the more critical of the two.  During the
parameter investigation, some interesting antenna feed problems were
encountered and investigated to the extent of solving the problems for the
special applications involved in the model studies being conducted.  (Author's






Pattern Bandwidth Optimization of the Sleeve MonopoleTitle Text
Poggio, A. J.Author Text
Technical Report no. 6, Contract 89229, RRL 258, Radiolocation Research
Laboratory, Department of Electrical Engineering, Engineering  Experiment
Station, University of Illinois, Urbana, Ill., October 1964.
Source Text
Keyword Text
The effect of varying the physical dimensions of the sleeve monopole upon its
electrical characteristics is predicted theoretically by analogies with uniform
radius cylindrical antennas and is verified experimentally.  The theory of
matching networks is sufficiently developed and it is shown that an
impedance matching system can be located within the sleeve structure.  It is
also shown that the radiation pattern can be optimized over a given band and
then, by using matching networks, the VSWR can be maintained below a
certain level without altering the pattern.  It is made evident that, subject to
the Fano criteria, the impedance bandwidth can be optimized independently
of the radiation pattern.  A system is designed to satisfy typical specifications
and the techniques used are clearly illustrated.  (Author's abstract, technical






On a Fundamental Principle in the Theory of Planar AntennasTitle Text
Rhodes, D. R.Author Text
Proc. IEEE, vol. 52, no. 9, pp. 1013-1021; September 1964.Source Text
Keyword Text
A general principle is presented which states that all of the properties of any
planar antenna can be determined completely from any piece of its TE and
TM partial pattern functions.  The principle is based on the analytic properties
of the pattern functions and on the fact that the aperture and pattern functions
are related through the Fourier integral.  It applies to much of antenna theory,
transient as well as steady state.  An interesting application is an analytic
extension of the classical Poynting vector method as a means for determining
input reactance, in addition to radiation resistance, of an antenna from its
radiation pattern.  (Author's abstract, formal literature, English language/USA







Continuous Beam Steering and Null Tracking with a Fixed Multiple-
Beam Antenna Array System
Title Text
Ross, G., and Schwartzman, L.Author Text
Trans. IEEE, vol. AP-12, no. 5, p. 541; September 1964.Source Text
Keyword Text
Describes how continuous null tracking of a target may be achieved with a
fixed pattern multiple-beam forming network with a resulting improvement in
tracking accuracy when compared to beam interpolation techniques.
Continuous null tracking is accomplished by cascading a hybrid phasing
matrix with a beam combining network, called a steering box.  The steering
box combines three elementary beams in the proper ratio to form a composite
sum-and-difference beam which may be continuously steered throughout the
coverage angle.  The change in the sum-and-difference patterns as a function
of steering angle is derived for different steering loci.  It is shown how pattern
asymmetry may be minimized or sidelobe fall-off rate maximized by the
proper choice of a steering locus.  Several physical realizations of steering
boxes are discussed including the steering box employed in an experimental
electronic scanning radar system.  (Author's abstract, formal literature,






A Rapid Response Diode Switch for Low Level Signals in the HF BandTitle Text
Schaffer, A. M.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Urbana,




Design requirements are outlined for a diode switch featuring low insertion
loss and high isolation in the range 2-32 Mc/sec.  Circuit models are
presented using diodes in series, shunt, and series-shunt switching
configurations.  On the basis of the characteristics predicted for the models, a
switch configuration is considered which could be expected to fulfill the
design requirements.  The measurement apparatus and technique are
described and experimental results examined.  Differences between
measured and calculated switch characteristics are discussed and methods
for improving its performance are suggested.  The switch performance is
superior to those which have been available previously.  (Author's abstract,
technical report including miscellaneous government published material,






The Relative Motions of Two Independent Communication SatellitesTitle Text
Shover, D. R.Author Text
Systems Engineering Group, Research and Technology Division, Wright-




This report presents a method of determining the relative positions of two
independent communication satellites and the times during which these two
satellites are in the proper positions for two specified modes of
communication.  The method developed is to be used in support of two
separate satellite experiments to determine if communication is possible
between two satellites, which are physically out-of-line-of-sight of each other,
via bending and reflecting radio waves in and through the ionosphere.
Presented is a mathematical model that determines the positions of two
independent satellites as a function of time in the earth coordinate system in
terms of co-latitude, longitude, and altitude.  Both satellites are tracked from
their injection points throughout their orbits in finite-time increments for a
preselected time.  In conjunction with determining the positions of the
satellites, the model also determines the time, with respect to some given
time reference, when the satellites enter and level the line-of-sight of any set
of designated geographical positions as well as when the satellites enter and
leave the line-of-sight of each other.  The recorded times are summed, and
the percentages of the recorded times, based on the total time considered,
are determined.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






High-Frequency Direction Finding Research for Shipboard Use,
Direction Finder Radio, Shipboard Siting and Design, Study and
Development
Title Text
Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Contract NObsr-89167,
Interim Report No. 1, ASTIA No. AD-447 752; 15 September 1964.
Source Text
Keyword Text
Repair work to the AN/SLR-10 D/F antenna was performed in preparation for
shipboard tests.  The repairs are described and recommendations for
changes are made.  Modifications to the automatic calibrator equipment were
completed to simplify observed bearing input for twin channel type CRT
displays.  A procedure for obtaining quick estimates of pattern quality for
crossed antennas, particularly the crossed spaced loop, is outlined and its
limitations stated.  Progress on the design of a crossed spaced loop (eight-
loop array) for shipboard test was continued with a major change in the
engineering design.  Previous designs using a 10-ft diameter array were
abandoned as being too large for shipboard convenience or too expensive to
design and fabricate mechanically.  The antenna now being investigated uses
eight loops in a 5-ft diameter circle and will obtain useful sensitivity in the 2 to
8 Mcs range by varactor tuned circuits at the antenna crossover connections.
(Author's abstract, technical report including miscellaneous government
published material, English language/USA abstract, file number 1000,






Propagation of Radio Waves Past a Coastline with a Gradual Change of
Surface Impedance
Title Text
Wait, J. R., and Spies, K. P.Author Text
Trans. IEEE, vol. AP-12, no. 5, p. 570; September 1964.Source Text
Keyword Text
The amplitude and phase of a radio ground wave are calculated for an oblique
crossing of a flat-lying coast line.  The surface impedance is allowed to
change in a continuous and gradual manner in the vicinity of the coast line.
Earlier results for an abrupt boundary are recovered as the width of the
transmission zone is reduced to zero.  In general, it is found that the
presence of the transition region will not produce a significant modification of
the transmitted field.  On the other hand, the reflected waves and the behavior
of the field near the coast line are profoundly influenced by the width of the
transition.  In particular, certain singular behavior of the field associated with
an abrupt boundary is virtually eliminated when the transition zone has a finite
width.  (Author's abstract, formal literature, English language/USA abstract,






Design and Development of Airborne Radio Interference Locator.
<NOTE> Final engineering Rept. Phase I
Title Text
Woika, J. L.Author Text
Technical Report from: HRB-Singer Inc State College P., Report  FAA-RD64
105, 2 pages; September, 1964.
Source Text
interference analyzers, radio frequency interference,
airborne,  electronic equipment, detection,
denfification systems,  antennas, radio receivers,
display systems, radio  interference, navigational
aids, air traffic control systems,  human engineering,
flight testing, design, specifications, TACAN, VOR
Keyword Text
This report describes engineering effort to develop an  airborne system to
detect, identify, and locate sources of  radio frequency interference to FAA air
navigation aids. Major  design decisions are described and the final feasibility
equipment is described in detail.  Results of initial test  flights are tabulated.
The RFI detection and location system  is designed to operate over the VOR-
VHF communications, glide  slope, and TACAN frequency bands. Groups of
scanning receivers  and a display console permit a panoramic display of radio
 frequency spectrum of the bands of interest.  Pairs of  direction-finding
antennas are included in the system to  provide a capability of homing on
emitters of undesired  signals to obtain their location. This information may be
 recorded and used by ground vans for later final location.  Results of initial







Emitter-Locating Considerations in Support of Special WarfareTitle Text
Ady, Robert M. and Doyle, William C.Author Text
Sylvania Electronic Systems, Electronic Defense Labs., West Mountain
View,  California, Technical Memorandum, Report No. EDL-M737, DDC No.
378 061, 15 October 1964.
Source Text
Keyword Text
(Abstract not available, technical report, English language, document not
available, transmitter-receivers, portable, tropical tests, military intelligence,
medium frequency, high frequency, performance, frequency modulation,







The Use of Ionosphere Sounders to Improve H-F CommunicationsTitle Text
Ames, John W., Egan, Raymond D. and Granger, John V. N.Author Text




The refraction of h-f radio waves by the ionosphere is described in sufficient
detail to explain the phenomena of ray bending, skip distance, MOF, LOF,
pulse splitting, and upper-ray propagation.  Consideration of multipath (pulse
splitting) and signal-to-noise ratio suggests communication operation on as
high a frequency as possible while MOF fluctuation and certain fading
phenomena require operation on somewhat lower frequencies.  A practical
compromise results in operation at about 90 percent of the MOF.  Long term
predictions are shown to be indispensable for circuit planning, but to have
serious limitations when applied to day-to-day frequency selection.  A new
display device especially appropriate to the real-time frequency selection and
prediction problem and employing a modified TTY page printer is presented.
The criteria employed in the selection of sounder system parameters are
examined in detail, as are several selected operational considerations.  An
efficient general method is described for designing non-interfering networks of
sounders.  The concluding section reviews the experience gained to date, in
routine communications operations and in trials specifically designed for the
evaluation of sounders, with the use of sounder data for communications
frequency selection.  It is concluded that positive evidence of the value of
sounders to h-f communications is available through the reduction of circuit
outage time due to propagation difficulties and by the elimination of







Operational Test and Evaluation Visual and Electronic Aids for
Identification of LZ's, DZ's and EZ's
Title Text
AnonymousAuthor Text
Tactical Air Command, Langley AFB, Virginia, Report No. TR64-34, ASTIA
No. AD-450 029; October 1964.
Source Text
Keyword Text
A concentrated evaluation by an experienced C-130 troop carrier aircrew was
made under as near operational conditions as possible to determine which
equipment available for use by combat control teams would be of the most
value in directing troop carrier aircrews to drop, landing and extraction zones.
It was concluded that the following equipment available and of value in
guidance of aircrews to the axis of DZ/LZ/EZ's is as listed in order of their
importance:  (a) radar transponder beacons, (b) high-intensity flares, (c) low-
frequency homing beacons, and (d) UHF-D/F.  (Author's abstract, technical
report including miscellaneous government published material, English






Interim Development Report Number 2 Communications Intercept
System and Direction Finding System
Title Text
AnonymousAuthor Text




This report is a brief accounting of the purposes of the communications
intercept project.  The Texas Instruments approach taken to solve the radio
frequency spectrum analysis and direction finding problem is given.  Also
included is the current progress on design and construction of the
communications  intercept bread-board with a detailed activity time schedule
of the past two months.  Estimates of further progress for the next two
months have  been given and conclusions reached over the past period are







Long Distance VHF Communications Ground Antenna Array (Single Bay)Title Text
AnonymousAuthor Text
Page Communications Engineers, Inc., Washington, D. C., Interim Report
No. 3, Contract FA64WA-5177, ASTIA No. AD-467 271; 31 October 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Some Notes on the Determination of the Vertical Angle of Arrival of HF
Radio Waves and Implications in Circularly Disposed Arrays
Title Text
Bailey, A. D.Author Text
Department of Navy Contracts Nobsr 89229, Nonr 1834(02), Radiolocation
Research Laboratory, Department of Electrical Engineering, University of
Illinois, Urbana, Illinois, RRL 263.
Source Text
Keyword Text
This technical note lists some of the practical methods which have been or
may be used to determine the vertical angle of arrival of a ray or its co-angle--
the angle of elevation.  Brief descriptions and procedures are given for each of
the techniques listed.  (Abstract written for purpose of this publication by






Improved Doppler Direction Finding TechniquesTitle Text
Beukers, J. M.Author Text
Beukers Laboratories, Inc., Stony Brook, New York, Report No. 13, Project
No. 5A-6-79191D908-0206, Contract No. DA 36-039-AMC-03401(E), ASTIA
No. AD-455 775; 1 October 1964.
Source Text
Keyword Text
Not available.  (Author's abstract, technical report including miscellaneous







Determination of Transponder Bearing from a Pulsed Sinusoid in a
Multipath Transmission Background
Title Text
Blue, J. E.Author Text
Navy Mine Defense Laboratory, Panama City, Florida, Report No. 165,
Project No. SF011-02-35, ASTIA No. AD-354 241; October 1964.
Source Text
Keyword Text
Not available.  (Author's abstract, technical report including miscellaneous







A Digital Ferrite Phase Shifter. A Study of the Differential Phase Shift in
Circular Cylindrical Waveguides Containing Circumferentially
Magnetized Ferrite Rods and Tubes Under Transverse Electric Mode
Excitation
Title Text
Bolle, D. M. and Heller, G. S.Author Text




(Abstract not available, technical report, English language, document not
available, phase shifter, ferrites, digital systems, phase shift, waveguides,
cylindrical bodies, magnetic properties, rods, pipes, phased arrays,







Three-Dimensional Filtering with an Array of SeismometersTitle Text
Burg, J. P.Author Text
Geophysics, vol. XXIX, no. 5, pp. 693-713, 13 figures, October 1964.Source Text
Keyword Text
The development of the Wiener linear least-mean-square-error processing
theory for seismic signal enhancement through use of a two-dimensional
array of seismometers leads to the theory of three-dimensional filtering.  The
array processing system for this theory consists  of applying individual
frequency filters to the outputs of the seismometers in the array before
summation.  The basic design equations for the optimum frequency filters are
derived from the Wiener multichannel theory.  However, the development of
the three-dimensional frequency and vector-wave-number-filtering theory
results in a physical understanding of generalized linear array processing.
The three-dimensional filtering theory is illuminated by a theoretical problem of
P-wave enhancement in the presence of ambient seismic noise.  An analysis
of the results shows why optimum three-dimensional filtering gives greater
signal-to-noise ratio improvements than achieved by conventional array
processing techniques.  (Author's abstract, formal literature, English






Precision Antenna Pattern Recording Techniques, Phase IITitle Text
Chastain, J. B., Hollis, J. S., Hutchins, S. F., and Pidgeio, R. E., Jr.Author Text
Scientific-Atlanta, Inc., Atlanta, Georgia, Project No. 4506, Contract No. AF
30(602)3425, ASTIA No. AD-608 475; October 1964.
Source Text
Keyword Text
This work is a continuation of work on a study and an investigation made to
prove the feasibility of precision amplitude- and angle-measuring devices,
combined with sophisticated recording and display techniques, for antenna
pattern measurements.  The current program includes development of a
stabilized transmitter, a precision, high data rate receiver and associated
equipment.  See also AD-415 912.  (Author's abstract, technical report
including miscellaneous government published material, English






Phase Integral Calculations of Ionospheric Reflections Including a
Variable Collision Frequency
Title Text
Cooper, Elisabeth A.Author Text
J. Atmos. Terrest. Phys., vol. 26, no. 10, pp. 995-1005, October 1964.Source Text
Keyword Text
Calculations are made of the equivalent height and absorption for radio waves
of frequencies from about 200 kc/s to 4 Mc/s normally incident on the
ionosphere.  The effect of the earth's magnetic field is included and allowance
is made for the variation of collision frequency with height.  Four important
magneto-ionic components are considered.  Both analytic and tabulated
electron density profiles are used, the latter being models of the D- and lower
E-regions suggested by various authors.  (Abstract source unknown, formal






Direction Finder Group AN/TLA-9(XE-2)Title Text
Corwin, J., Resnick, A., Cecil, J., and Hvazd, A. M.Author Text
American Electronics Laboratories, Inc., Colmar, Pennsylvania, Final Report,




Direction finder group AN/TLA-9(XE-2), as finally fabricated, provides a highly
effective search and intercept antenna group which, with appropriate receivers,
is capable of determining the frequency, polarization, and direction of arrival of
all radiated signals in the electromagnetic spectrum form 0.05 to 12.4 gc
under the most severe service environment.  The direction finder group is
composed of the following components:  (1) antenna assembly A, (2) antenna
assembly B, (3) control indicator, (4) power supply, and (5) RF switch boxes.
(Author's abstract, technical report including miscellaneous government







The Resistively-Loaded V-Antenna: Current Distribution Impedance and
Terminal-Zone Correction Radiation Field
Title Text
Duff, Bob M.Author Text
Harvard University, Gordon McKay Lab., Cambridge, Mass., Scientific Report
No. 3 under Grant No. NsG 579 for NASA, October 1964.
Source Text
Keyword Text
The apparatus used to measure the distribution of current along a V-antenna
that is resistively loaded about a quarter wavelength from the end is
described.  The measured distributions of current for several angles Ψ
between the arms of the V are shown graphically for antennas with arm
lengths h = λ and h = 2λ.  In each case, a resonant upper section about λ/4
in length is connected to the main antenna by means of a resistor R.  It is
shown that with R near 120 (ln 2h/a - 1) ohms the current on the main section
is essentially a traveling wave with nearly constant amplitude and uniformly
increasing phase.  This distribution is affected only slightly by changes in the
angle Ψ between the arms of the V.  It is changed if R is varied significantly
from the above mentioned value.  (Author's abstract, technical report, English






A Method of DF Error CorrectionTitle Text
Geiser, D. T.Author Text
IEEE Trans., vol. EMC-6, no. 3, pp. 38-41; October 1964.Source Text
Keyword Text
The problem of search with instruments having systematic error is examined
and found to be a function of the logarithmic spiral.  The case of rectangular
constrictions of the search pattern is explored.  Extremely simple methods of
computing the sought location are disclosed.  Description is in terms of
locating a transmitting source.  Some specific examples are analyzed
including the case of a transmitter hidden in a region of downtown streets.
The case where the D/F moved in on the target under the restriction of 90º
turns only is considered in some detail.  The paper does not analyze error
sources such as reradiation and apparently assumes that the transmission
duration is long enough to establish the search pattern.  (Author's abstract
and Written for this publication by Southwest Research, formal literature,
English language/USA abstract, file number 810, see Abstract No. 5147 for






A Problem of Wave Propagation between the Earth and the IonosphereTitle Text
Katzenellenbaum, B. Z.Author Text
Radiotekhnika i Elek tronika, vol. 9, no. 10, p. 1857; October 1964.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Airborne Position-Location Techniques StudyTitle Text
Lynch, W. M., Priedigkeit, J. H., Mage, J. C., Keenan, M. G., and
Glaser, M. B.
Author Text
Stanford Research Institute, Menlo Park, California, Semi Annual Report No.
3, Contract DA 36-039-AMC-03393(E), ASTIA No. AD-361 446; October 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Circular Arrays of Beverage Antennas for High Frequency Direction
Finding
Title Text
Martin, P. E., and Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Project No. SF0010805,
Contract No. NObsr-89345, ASTIA No. AD-451 001; 30 October 1964.
Source Text
Keyword Text
It is the purpose of this research contract to develop an experimental land
based wide aperture HF radio direction finding system.  Efforts were devoted
to modification of the Beverage antenna array by shortening the 180 elements
to a length of 27 meters, modification of the mathematical model of the
Beverage system to include sampling of the elements at the outer terminals
and design and construction of a new solid state RF commutator with 360
inputs.  (Author's abstract, technical report including miscellaneous











Technical Report No. 10, Contract Nobsr 89229, Radiolocation Research
Laboratory, Department of Electrical Engineering, Engineering Experiment
Station, University of Illinois, Urbana, Illinois, RRL 262, October 1964.
Source Text
Keyword Text
Dispersion curves for a periodic slot array, of narrow slots, cut in an infinite
conducting sheet and placed at the interface between two homogeneous,
isotropic, and loss-free dielectrics, are obtained.  The length and the
separation of the slots in the array, and the permittivity of the two dielectric
media are arbitrary.  Both cases of surface-waves and leaky waves are
considered and the effects of different parameters of the structure on the
dispersion diagrams are studied.  The above results are accomplished
through the development of a determinantal equation which is stationary with
respect to the longitudinal phase constant of the structure.  This stationary
determinantal equation is derived through the generalization of similar
stationary relations for the propagation constant along a uniform continuous
slot cut in a rectangular or a circular waveguide.  The stationary property of
this relation holds both for real and complex longitudinal phase constant.  Due
to the complexity of the stationary determinantal equation, a somewhat
lengthy Fourier transform approach has been employed to put the equation
into a fast converging form, suitable for numerical analysis.  Despite its
complex appearance, the final determinantal equation is quite suitable for
calculation by a high-speed digital computer.  In the study of the radiation
characteristics of the array, it is shown that not only a periodic slot array
located at the interface between two dielectric media, but also a periodic slot
array (or its electromagnetic dual, an infinite Yagi antenna) in a uniform
medium, can support a radiating (or leaky) mode.  It is also shown that in the
case of a periodic slot array at the interface between two dielectrics, at the
very low frequency, the dispersion curves for the surface-wave modes follow
the line passing through the origin with the slope equal to the index of
refraction (sqrt(ε)), which becomes the usual 45-degree line for the case of the
array in uniform medium.  Some experimental results on both the periodic slot
array in a uniform medium and at the interface between two different
dielectrics are presented and comparison between the calculated and the
measured results is made.  The agreement between the two is fairly good,







Radio-Tracking Rats in Malaya-A Preliminary StudyTitle Text
Sanderson, G. C., and Sanderson, B. C.Author Text
J. Wildl. Mgmt., vol. 28, no. 4, p. 752; October 1964.Source Text
Keyword Text
Miniature, transistorized radio transmitters were successfully adapted for use
on rats (Rattus spp.) in Malaya.  Radio-tracked rats weighed from 106 to 365
grams each and the transmitters used weighed from 16 to 32 grams each.
Ground-to-ground range of the transmitters varied from 50 to about 350 yards.
During a 3-month period, nine wild rats were radio-tracked for periods of 1-16
days.  The species (R. mülleri, R. sabanus, and R. jalorensis) were radio-
tracked successfully.  With some exceptions the rats returned to the same
dens day after day.  They were reluctant to expose themselves; when dens
were in heavy ground cover, rats sometimes emerged from them during
daylight but remained under cover until darkness.  In the absences of heavy
ground cover, they emerged just after the onset of darkness, and when the
moon was bright they seldom crossed open areas.  There was overlapping of
home ranges of many rats, of the same and of different species.
Leptospirosis-positive and leptospirosis-negative rats had overlapping home
ranges.  We radio-tracked two leptospirosis-positive R. mülleri but could not
isolate leptospires from soil samples collected in and near their dens.  The
standard diameters of home ranges, as determined by radio-tracking, were
consistently smaller than the standard diameters found in the same general
area by an earlier worker using livetrapping data.  (Author's abstract, technical
report including miscellaneous government published material, English






VLF Superdirective Array Wideband ComponentsTitle Text
Seeley, E. W.Author Text




If improperly designed, the loops, preamplifiers, mixers, and transmission
lines tend to deteriorate the directivity of VLF superdirective arrays in which
they are used.  This report describes the characteristics required of these
components when used experimentally in superdirective arrays.  Reception
patterns of these arrays and illustrations of the respective capabilities of the
components are given.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Reception Patterns of VLF Wave Antennas at Optimum LengthsTitle Text
Seeley, E. W., and Kamp, V. D.Author Text
Naval Ordnance Laboratory, Corona, California, NOLC Report 610, ASTIA No.
AD-609 292; 15 October 1964.
Source Text
Keyword Text
The report presents an analytical study of the horizontal pattern
characteristics of the wave antenna at the first, second, and third optimum
lengths.  The reception patterns depend entirely upon the antenna loss and
the wave velocity along the antenna.  Curves are presented to show the
heights and depths of the side lobes and nulls in the antenna patterns.  These
curves may be used to design wave antennas with prescribed side lobes and
beamwidths.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Antennas in or at the Surface of a Conducting Medium at VLFTitle Text
Swain, G. R.Author Text
New Mexico University, Albuquerque, New Mexico, Report No. EE116,
Project No. RF006-01, Contract No. Nonr-279801-FBM, ASTIA Nos. AD-456
625 and AD-453 417; October 1964.
Source Text
Keyword Text
In order to characterize the behavior of subsurface antennas, the concepts of
effective length, effective area, and gain are extended for use with antennas in
or near a lossy medium.  The inter-relations between the antenna merit
factors are found to be dependent upon the medium configuration and the
antenna positions.  Driving-point impedance and radiating properties are
investigated for parallel-plate and magnetic toroid antennas which are situated
in a highly conducting medium.  Because the calibration of the parallel-plate
antenna is easily determined, it may be suitable for use as a reference to
calibrate other antennas which sense the electric field in a conducting
medium.  The effective length for the tuned toroid antenna is found to be
independent of the characteristics of the highly conducting medium, and
hence the toroid may be used as a probe for measuring the electric field in
such a medium.  Limitations on the performance of a toroidal antenna at the
surface of a conducting medium are formulated.  (Author's abstract, technical
report including miscellaneous government published material, English






Incoherent Scatter Observations of Traveling Ionospheric DisturbancesTitle Text
Thome, George D.Author Text
J. Geophys. Res., vol. 69, no. 19, pp. 4047-9, 1 October 1964.Source Text
Keyword Text
The incoherent scatter technique is used to study large-scale traveling
ionospheric disturbances above Puerto Rico.  Below the F-region maximum,
the measurements of disturbance amplitude, period, and direction of phase
progression with time (downward) are consistent with the bottomside results
of other workers.  Above the maximum, however, the surfaces of constant
phase are found to become vertical, disturbance amplitude becomes less,
and the periods become greater.  (Abstract source unknown, formal literature,






Improved Transportable H.F. Direction Finder SetTitle Text
Williams, C.Author Text
Servo Corporation of America, Hicksville, New York, Third Quarterly Report,
Contract No. DA 36-039-AMC-03706(E); October 1964.
Source Text
Keyword Text
This report covers the work completed by Servo Corporation of America during
the third quarter, on the design and development of an Improved Transportable
HF Direction Finder.  The specific tasks discussed are as follows:  (1) The rf
and dc control circuits of the fiberglass antenna were modified to improve the
performance in the elimination of cross modulation and improved electrical
height selection.  (2) Final design and instrumental accuracy data on the
azimuth indicator is presented.  (3) Fabrication of the new Goniometer-
commutator chassis was completed and is described.  (4) The antenna
sequential switch was completed during this period and is discussed.  (5)
Further results in the investigation of commutator blending law improvements
are presented and discussed.  (6) The entire system is now entering field
testing.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






The Spectra of Lightning Discharges at Very Low FrequenciesTitle Text
Bradley, P. A., and Horner, F.Author Text
J. Atmos. Terrest. Phys., vol. 11, pp. 1069-1073; November 1964.Source Text
Keyword Text
An examination of several recent papers dealing with amplitude and phase
spectra of atmospherics shows that the problems involved have not always
been correctly formulated.  One difficulty in the measurement of phase
spectra is the selection of the precise time to which waveforms of
atmospherics should be referred.  Spectra of radiation fields near idealized
forms of lightning discharge have been re-calculated and differences between
the results and those previously published are discussed.  (Author's abstract,
technical report including miscellaneous government published material,






Matched Filtering, Pulse-Compression and Waveform DesignTitle Text
Cook,  Charles E., Paolillo, Joseph, et al.Author Text
Microwave J., vol. 7, no. 11, pp. 81-90, November 1964.Source Text
Keyword Text
Part I of this series (October 1964 mwj) reviewed the important basic
concepts associated with the development of pulse-compression matched
filtering as a radar signal processing technique.  Part II will develop in greater
detail a particular signal of the class of FM matched-filter functions, linear FM,
that has become one of the most widely used types of pulse-compression
waveforms.  Despite some of the relatively unsophisticated features of the
linear FM pulse-compression signal, it has been found the most
straightforward to implement, and for a majority of the possible radar
applications, it has the most desirable overall properties.  For a number of
other applications in which the linear FM signal is not the best, the ultimate
signal can often be synthesized by using linear FM segments of different
slopes and compression ratios.  (Abstract source unknown, formal literature,






Ray-Tracings in Cloud Cross Sections for a Long Baseline InterferometerTitle Text
Crane, R. K.Author Text
Proceedings of the Third Tropospheric Refraction Effects Meeting, vol. 1, pp.
57-87, Bedford, Mass., MITRE Corp., November 1964.
Source Text
Keyword Text
The variation of refractive index in the troposphere occurs over many scale
sizes, ranging from the turbulent to the synoptic scales.  Two ranges of scale
sizes are considered for this analysis: those that contribute to a refractive
index distribution that does not vary over the spatial extent of the cross
section and those that cause refractive index variations over distances ranging
from 500 feet to the largest dimension of the cross section.  The first of these
scale size ranges contributes to the bias error; the second, to the cross-
sectional error.  The refraction-induced errors are computed using the
methods of geometric optics.  The scale sizes being considered imply that
the changes of refractive index, over the dimensions of a wavelength, are
small, and that the ray-tracing equations are valid.  This   approximate
description of the bias profile describes the change of refractive index with
height in almost the same manner ass the familiar linear change in refractive
index description, the maximum difference between the two approximate
descriptions being 0.1N for the profiles considered.  (Author's abstract,






A Method for Sky Wave Error-Free Direction Finding in the Presence of
Ground and Sky Waves
Title Text
Gabler, H., and Wachtler, W.Author Text




Describes a directional aerial system and a visual-display direction finder
based on the double-channel principle.  This arrangement yields error-free
direction finding of the ground waves in the presence of sky waves, under
anomalous polarization conditions and for different elevation angles.  The
elevation angle of the sky wave and, hence, the directional sense of the
incident waves is also obtained.  The usefulness of the method is
demonstrated by a number of displays obtained at different transmitting
stations.  (Science or engineering abstract, formal literature, German






Proceedings of the Tropospheric Refraction Effects Meeting  (No. 3).
Volume I. Results and Status of Tropospheric-Effects  Measurement
Program
Title Text
Galbiati, L. JAuthor Text
Technical Report from: Mitre Corp Bedford Mass., Report ESD-TDR64 148 VI,
 2 pages; November, 1964.
Source Text
troposphere, refractive index, electromagnetic waves,
angle of  arrival, atmospheric sounding, ionospheric
propagation,  multi-path transmission, symposia,
atmosphere, optical  properties, measurement, phase
measurement, interferometers,  polariscopes,
refractometers, tracking telescopes, guided  missile
ranges, tracking
Keyword Text
This publication covers the presentations made at the Third  Tropospheric
Refraction Effects Meeting, sponsored by the  Electronic Systems Division of
The Air Force Systems Command.  The proceedings are being published in
two volumes for ease in  handling; the papers covering the work on
tropospheric  refraction sponsored by the Electronic Systems Division in
support of metric instrumentation on the national missile  ranges, are
contained in Volume 1. While these papers are  complete in themselves,
many of the specific details on the  work covered in the proceeding of the
second Refraction  meeting (ESD-TDR-64103) have not been repeated. The
first  volume also contains papers on the Findings and  Recommendations of
the National Academy of Science `Panel on  Tracking Data Analysis' in the
Area of Tropospheric  Propagation and Refraction, Refractometer and
Humidiometer  Development of the Naval Research Laboratory, Spaced
Refractometer Program of Eastern Test Range, and Canadian  Tropospheric
Measurement Activities.  Presentations on certain  refraction activities at the
Pacific Missile Range, the  National Bureau of Standards, Ft. Huachuca,
Ballistic Research  Laboratory, M.I.T. Round Hill, Cold Lake Canada, on new
measurement techniques, and on Tropospheric and Ionospheric  Effects on






Proceedings of the Tropospheric Refraction Effects Meeting (No. 3).
Volume I.  Results and Status of Tropospheric-Effects Measurement
Program
Title Text
Galbiati, L. J.Author Text
Mitre Corporation, Bedford, Massachusetts, Project No. 705-1, Contract No.
AF 19(628)2390, ASTIA No. AD-609 731; November 1964.
Source Text
Keyword Text
This publication covers the presentations made at the Third Tropospheric
Refraction Effects Meeting, sponsored by the Electronic Systems Division of
the Air Force Systems Command.  The proceedings are being published in
two volumes for ease in handling; the papers covering the work on
tropospheric refraction sponsored by the Electronic Systems Division in
support of metric instrumentation on the national missile ranges, are
contained in Volume I.  While these papers are complete in themselves,
many of the specific details on the work covered in the proceedings of the
second Refraction meeting (ESD-TDR-64-103) have not been repeated.  The
first volume also contains papers on the Findings and Recommendations of
the National Academy of Science 'Panel on Tracking Data Analysis' in the
Area of Tropospheric Propagation and Refraction, Refractometer and
Humidiometer Development of the Naval Research Laboratory, Spaced
Refractometer Program of Eastern Test Range, and Canadian Tropospheric
Measurement Activities.  Presentations on certain refraction activities at the
Pacific Missile Range, the National Bureau of Standards, Ft. Huachuca,
Ballistic Research Laboratory, MIT Round Hill, Cold Lake Canada, on new
measurement techniques, and on Tropospheric and Ionospheric Effects on
Interferometer Systems have been included in Volume II.  (Science or
engineering abstract, technical report including miscellaneous government







The Spectra of Atmospherics from Near Lightning DischargesTitle Text
Horner, F., and Bradley, P. A.Author Text
J. Atmos. Terrest. Phys., vol. 26, no. 11, pp. 1155-1166; November 1964.Source Text
Keyword Text
Atmospherics from several storms have been recorded simultaneously at a
number of frequencies from 6 kc/s to 450 Mc/s and the amplitudes and total
energies determined as a function of frequency.  The amplitude spectrum
deduced from all the data shows an inverse linear relationship with frequency
from about 10 kc/s upwards.  The range of amplitudes from one storm and the
differences between one storm and another have been examined.  (Author's







Optical Processing of Antenna Arrays for Simultaneously Resolving
Many Signals in Both Bearing and Frequency
Title Text
Huggett, W. K., Gronquist, R. J., Davis, C. A., and Henry, E. E.Author Text
University of Michigan, Institute of Science and Technology, Ann Arbor,
Michigan, Report No. 6400-9T, Contract No. DA 28-043-AMC-00013(E),
ASTIA No. AD-451 661; November 1964.
Source Text
Keyword Text
This report presents the results of a theoretical and experimental investigation
of optical processing of signals received by an antenna array.  The Fourier
transform properties of coherent optical systems have a natural application to
antenna beam-forming.  A continuous, multiple-beamed, phased array can be
processed, optically, in such a fashion that many rf signals can be
simultaneously resolved in both frequency and bearing.  Experimental
verification of the theory is also presented.  The experimental breadboard
utilizes an ultrasonic delay-line array to produce a real-time, sonic-wave
analog of the electromagnetic waves received by the antenna array.  (Author's
abstract, technical report including miscellaneous government published







The Wave Tilt of an Electromagnetic Wave Propagating in the Earth-
Ionosphere Cavity
Title Text
Keiser, B. E.Author Text
Trans. IEEE, vol. AP-12, no. 6, p. 793; November 1964.Source Text
Keyword Text
A solution is obtained for the electric field of the dominant mode propagated in
a parallel plane waveguide formed by the earth's surface and a sharply
bounded ionosphere.  With typical values of the conductivities inserted into
these results, the horizontal component of the electric field is shown to vanish at only 120 ft over
sea water and at about 7,500 ft above earth of conductivity 10-3 mho/meter.  This fact together with the
possibility of higher order modes and the non-sharpness of the ionosphere
boundary, would make conductivity measurements by this technique difficult
to assess.  (Science or engineering abstract, formal literature, English






The University of Illinois Radio Telescope.  <NOTE> Progress  Rept. no.
21, 1 Jul-30 Sep 64
Title Text
McVittie, G. C., Swenson Jr., G. W.Author Text
Technical Report from: Electrical Engineering Research Lab Univ of Illinois
Urbana., 2 pages; November, 1964.
Source Text
telescopes, astronomical observatories, astronomical
data,  radiometers, antennas, galaxies, recording
systems, analog-  to-digital converters, control
systems, universities,  direction finding, radio
telescopes
Keyword Text
A 10-foot diameter direction-finding antenna for detecting  interference is
mounted on top of the radio telescope towers.  An 8-level tape punch system
has been developed to digitize  the analog output of the radiometer of the
radio telescope.  The system consists basically of a shaft encoder which
digitizes the analog output at the recorder, an associated  relay circuit which
controls the timing of readouts and also  supplies functional information to be
punched onto the tape  along with the regular data entries, and the tape
punch  itself. A circuit for automatic gain reduction on the Daystrom  recorder
was added to the radiometer.  The activation of this  circuit is controlled by
the digital sidereal clock and is  programmed so that it is turned on during
crossings of the  Galaxy.  This is done to prevent the recorder going off scale.
 In this way scans of the Galaxy at the various declinations  will be preserved






A VLF Timing ExperimentTitle Text
Morgan, A. H., and Baltzer, O. J.Author Text
J. Res. Nat. Bur. Stand., vol. 68D, no. 11, p. 1219; November 1964.Source Text
Keyword Text
The purpose of the experiment given in this paper was to measure the
differential phase stability of two VLF carriers (19.9 kc/s and 20.0 kc/s) as
received at Austin, Tex., as a function of the observing time, using the former
low power standard frequency broadcasts of WWVL, Sunset, Colo.  These
measurements indicate that, at the distance involved (1400 km) and with an
averaging time of a few hours, the envelope or group delay variations will
cause a "jitter" in the received envelope zeros at the receiver of less than one
cycle at 20.0 kc/s.  Therefore, a particular cycle of the 20.0 kc/s carrier as
transmitter may be identified at the receiver, thus providing "microsecond"
timing.   (Author's abstract, formal literature, English language/USA abstract,






Improved Airport Guidance Signs.  <NOTE> Final ReptTitle Text
no authorAuthor Text
Technical Report from: Oxford Corp Buffalo N Y., Report  6417-SRDS-65-31, 2
pages; November, 1964.
Source Text
airports, navigational aids, inflatable structures,
landing fields, marker lights, direction finding,
design, performance  (engineering), visibility
Keyword Text
Factors affecting the acquisition and legibility of Airport  Guidance Signs were
studied to determine the optimum  relationship between size, height and
location of the signs.  The studies showed the 500-foot minimum legibility
requirement  to be the predominant factor in size determination with a  black
letter on an illuminated field to be preferable from an  acquisition viewpoint. A
character size of 10 inches high by  8 inches wide was chosen as
satisfactory for a distance of 500  feet. Using these results, two basic types
of frangible signs  were developed.  The first consists of an air supported
plastic bag with an eighteen by-forty-eight-inch translucent  illuminated field
on either side of the sign.  The second type  uses Styrofoam in place of air for
the support of a similar  plastic bag. Because of the light transmission and
outdoor  weathering requirement, a Tedlar film was chosen for the  plastic on
both types. A number of prototypes of each design  were built and tested to
demonstrate the ability of the signs  to withstand a 60 MPH air load while






A Model for Mobile Radio Fading Due to Building Reflections:
Theoretical and Experimental Fading Waveform Power Spectra
Title Text
Ossanna, J. R. and Joseph, F.Author Text
Bell System Techn. J., vol. 43, no. 6, pp. 2935-71, November 1964.Source Text
Keyword Text
Fluctuations in received signal amplitude occur during mobile
communications because of the motion of  the mobile station through the
spatial standing-wave pattern resulting from the  interaction of direct and
reflected signals.  A model is presented which permits a theoretical
calculation of the power spectrum of these fluctuations and satisfactorily
predicts the features of spectra completed from experimental fading data
except for an observed rise at low frequencies.  The model is based on the
geometry of the reflections from nearby randomly placed vertical plane
reflectors.  Vertical polarization is assumed.  Both the standing-wave pattern
and the Doppler shift view of fading are used to obtain nearly identical results.
The detailed shape and in particular the sharp cutoff frequency of the spectra
are shown to depend crucially on the angle α between the direction of vehicle
motion and the direction to the fixed station.  Detailed comparisons are made
of theoretical spectra with experimental spectra in presenting a range of the
angle α.  The collection, digitization, calibration, plotting, and digital
processing to obtain power spectra of actual recorded fading waveforms are







A Model for Mobile Radio Fading Due to Building Reflections:
Theoretical and Experimental Fading Waveform Power Spectra
Title Text
Ossanna, Joseph F. Jr.Author Text
The Bell System Technical Journal, vol. 43, pp. 2935-2971, November 1964.Source Text
Keyword Text
Fluctuations in received signal amplitude occur during mobile
communications because of the motion of the mobile station through the
spatial standing-wave pattern resulting from the interaction of direct and
reflected signals.  A model is presented which permits a theoretical
calculation of the power spectrum of these fluctuations and satisfactorily
predicts the features of spectra computed from experimental fading data
except for an observed rise at low frequencies.  The model is based on the
geometry of the reflections from nearby randomly placed vertical plane
reflectors.  Vertical polarization is assumed.  Both the standing-wave pattern
and the Doppler shift view of fading are used to obtain nearly identical results.
The detailed shape and in particular the sharp cutoff frequency of the
spectrum are shown to depend crucially on the angle α between the direction
of vehicle motion and the direction to the fixed station.  Detailed comparisons
are made of theoretical spectra with experimental spectra representing a
range of the angle α.  The collection, digitization, calibration, plotting, and
digital processing to obtain power spectra of actual recorded fading waveforms







Research Studies on Problems Related to AntennasTitle Text
Rippin, JamesAuthor Text
University of Illinois, Electrical Engineering Research Lab., Engineering
Experiment Station, Urbana, Illinois, Quarterly Report No. 8, DDC No. AD 610
 707, November 1964.
Source Text
Keyword Text
The purpose of this investigation is to explain the observed properties of log-
periodic antennas through experimental and analytical investigation of their
uniform periodic counterparts.  The theoretical analysis and computation for
the k-β diagram of a periodic dipole array of finite length have been computed
and a report containing the measured and computed results will be published
soon.  A detailed description of the analysis used will be presented in the
report.  The method used is also direction applicable to other dipole
structures such as the monopole, stub-loaded monopole and monopole with
interspaced parasitic elements.  The results of the measured and calculated k-
β diagram of the transmission  line voltage of a 15-element dipole array are
shown.  The measured and computed patterns in the stop band showed
similarly good agreement.  Figures show the measured and computed
appearance of the characteristic backfire pattern of the stop band, and some
measured and computed patterns in the rest  of the stop band.  Work will be
continued on a report showing the application of these k-β diagrams to the log-
periodic antennas.  (Abstract taken from author's introduction, technical






VLF Wave Propagation (Antipodal Effects in VLF Wave Propagation)Title Text
Rogerson, J. E., and Rhoads, F. J.Author Text




The U.S. Naval Research Laboratory is conducting a comprehensive
investigation of very-low-frequency (VLF) radio wave propagation.  The
objective of this investigation is to determine the parameters necessary for
predicting the reliability of VLF  communications in the ocean areas
throughout the world.  It is believed that an investigation of the fields at and
near the antipode of a VLF transmitter would provide much propagation
information.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Flight Test Report of the DML-4 Direction Finding SetTitle Text
Smith, J. S., and Owen, D.Author Text
Systems Engineering Group, Research and Technology Division, Wright-
Patterson Air Force Base, Ohio, Report No. TR64-65, Project No. 119P,
ASTIA No. AD-355 363; November 1964.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Optimum Directional Pattern Synthesis of Circular ArraysTitle Text
Ziehm, G.Author Text
Radio Electronic Engr., pp. 341+, November 1964.Source Text
Keyword Text
An attempt is made to deduce rules for designing circular arrays which
produce desired directional patterns.  The paper considers circular arrays
consisting of equally spaced radiators distributed on the whole circumference
or on a coherent part of it.  First the general relation between the desired far-
field amplitude distribution and the complex input amplitudes of the individual
radiators is deduced.  The results can be written as a linear system of
equations.  Its order depends only on the ratio of diameter to wavelength.
This form permits a clear and simple numerical treatment  of the task by
means of a digital computer.  Additionally, practical hints are given for the
realization of the array feed function.  Thereby, it is found that a problem of
the directional pattern synthesis can be reduced to a synthesis of linear
networks.  In a second step, the actual optimizing problem is dealt with.  It is
intended to find, for a given ratio of circular array diameter to wavelength, the
design for which the maximum array gain is obtainable with simultaneous
maximum attenuation of side-lobes.  The result shows that there exists a
theoretical limit for the obtainable attenuation of the dominating side-lobe, a
limitation which is independent of the ratio of circular array diameter to
wavelength.  In the investigated case, this boundary is at -26RxdB.  The array
gain increases in a nearly linear manner with the indicated ratio and there
seems to be no theoretical limit to any desired increase of the gain.  All
considerations are valid for transmission and for reception.  The correctness
of the treatment has been confirmed by a laboratory experiment.  (Abstract






Galactic Rotation from Radio ObservationsTitle Text
Agekyan, T. A., Petrovskaya, I. V., and Fesenko, B. I.Author Text
Soviet Astronomy-AJ, vol. 8, no. 6, May-June 1965, translated from




A new method for deriving the galactic-rotation law from radio data yields
inward and outward solutions within the galactic plane,  and an outward
solution away from the plane.  The rotation curve in the plane resulting from
published 21-cm profiles lies below curves derived previously.  The linear
rotational velocity of the neutral-hydrogen centroid in the solar neighborhood is
30 km/sec less than the velocity of the stellar centroid.  (Abstract source











J. Res. Nat. Bur. Stand., vol. 68D, no. 12, p. 1039; December 1964.Source Text
Keyword Text
Amplitude fading of 17 Mc/s CW signals is observed on 12 dipole antennas
evenly spaced in two perpendicular rows each about 300 mc long.  The
signals are ionospherically propagated over approximately east-west 20 to 35
deg N latitude paths of 1840, 3741, and 5724km.  The number of hops on the
two shorter paths is determined by oblique, step-frequency soundings.
Periodic spatial fading patterns consisting of approximately straight, parallel
nulls exist 33 percent of the time on the 1840 km signal and 10 percent of the
time on the 5740 km signal.  Mean null spacing on the 3741 km signal varies
form 1.4 km during the periods of 1-F propagation to 0.4 km during periods of
3-F propagation.  The periodic fading patterns are shown to be caused by
multipath interference between rays.  A tendency for the nulls to have a
diagonal position, with respect to the great circle connecting the transmitter
and receiver, is found to be a result of small azimuthal ray deviations caused
by small transverse ionospheric tilts.  During two magnetic storms the lateral
ionospheric tilt over the 3741-km path appeared, from the fading pattern
measurements, to be less than normal during the first 10 hr, and somewhat
greater than normal during the remainder.  During one of these storms the
fading patterns were much more periodic than usual, implying that the random
variations in ionization density were smaller than usual.  These results show
that measurement of the direction of fading patterns on the ground is a
sensitive technique for studying small ionospheric tilts.  In addition, it appears
that dual space-diversity reception, over paths where lateral ionospheric tilts
of one predominant direction are encountered, can be optimized by spacing
antennas along a line normal to the predominant null direction.  (Author's







Annual Report 1964-65Title Text
AnonymousAuthor Text
Council for Scientific and Industrial Research, National Institute for




The research program of the Institute is determined by the Council for
Scientific and Industrial Research, largely on the recommendations of the
Telecommunications  Advisory Committee.  This committee met once during
1964 for the purpose of reviewing progress and considering the proposed
research program.  The Institute is indebted to the members of this
committee for their interest in  its work.  The research program falls broadly
under three headings:  (1) the study of radio wave propagation and associated
phenomena, (2) the study of specialized techniques and the development of
specialized equipment, and (3) the use of radio as an essential part of other
programs.  Much of this work is directly in the national interest as it concerns
both the future prosperity of the country and the immediate requirements  of
certain government or semi-government departments.  A great deal of the
work is also international in character and forms part of various international
programs.  This is a consequence of the international nature of radio which
recognizes no artificial boundaries.  Some of the work of the Institute is of a
"classified" nature, because it is related to defense.  These aspects are not
covered in this report.  The work is carried out in the laboratories of the
Institute which are situated in the  grounds of the University of the
Witwatersrand in Johannesburg and at various field stations where
observational work requires special environmental conditions.  These field
stations include the University Experimental Farm at Frankenwald and the
Radio Space Research Station at Hartebeeshoek some forty miles north-west
of Johannesburg.  Routine ionospheric soundings and routine radio noise
measurements are made respectively at Cape Town and Pretoria on behalf of
the Institute by South African Department of Posts and Telegraphs.  (Author's







On the Propagation of VLF Waves in SolidsTitle Text
Bitterlich, W.Author Text
Innsbruck University, Innsbruck, Austria, Contract No. AF 61(052)490, ASTIA
No. AD-613 593; December 1964.
Source Text
Keyword Text
In the report, different measuring devices, transmitting and receiving antennas
(direction-finder antennas) for the VLF region are discussed.  The
measurements of propagation in inhomogeneous rock are mainly
concentrated to the determination of the direction of the field vector at the
point of reception.  The problem near field - far field of the electrical
parameters of rock, comprehensive measurements were conducted in solid
rock and in rock samples, furthermore the frequency dependence of sigma
and epsilon was studied.  The influence of the gallery configuration on the
result of a sigma-measurement was studied in detail.  The theoretical part
mainly deals with the problems of excitation  of a VLF wave in rock, giving a
detailed comparison between electrical and magnetic dipoles.  (Author's
abstract, technical report including miscellaneous government published











Technical Report from: Innsbruck Univ (Austria)., Report AFCRL-65-203, 2
pages; December, 1964.
Source Text
very low frequency, propagation, radio waves, rock
(geology), wave transmission, meters, antennas,
direction  finding, radio transmitters, probes
(electromagnetic), solids,  magnetic moments, electric
moments, field theory, underground  antennas, field
strength meters
Keyword Text
In the report, different measuring devices, transmitting and  receiving antennas
(direction-finder antennas) for the VLF  region are discussed. The
measurements of propagation in  inhomogeneous rock are mainly
concentrated to the  determination of the direction of the field vector at the
point of reception. The problem near field -far field of a VLF  dipole is also
discussed. In order to determine the electrical  parameters of rock,
comprehensive measurements were conducted  in solid rock and in rock
samples, furthermore the frequency  dependence of sigma and epsilon was
studied. The influence of  the gallery configuration on the result of a sigma-
measurement  was studied in detail. The theoretical part mainly deals with
the problems of excitation of a VLF wave in rock, giving a  detailed






Atmospheric Refraction Effects in Space Vehicle TrackingTitle Text
Bowers, R. A.Author Text
Bull. Seismol. Soc. Amer., vol. 54, no. 6, pp. 2185-2197; December 1964.Source Text
Keyword Text
The mathematics of earthquake seismology are used to derive new analytic
expressions for the effects of atmospheric refraction on the measurements of
conventional radio frequency tracking devices.  These expressions are
concise, accurate, and rapidly evaluated in single precision.  Expressions are
also derived for the effects of refraction on time derivatives of the
measurements.  (Science or engineering abstract, formal literature, English






The Formation of the Sporadic-E LayerTitle Text
Hall, R. B.Author Text
J. Atmos. Terrest. Phys., vol. 26, no. 12, pp. 1143-1146; December 1964.Source Text
Keyword Text
It is assumed that sporadic-E is caused by the vertical movement of
ionization to form a layer of enhanced ionization, the limiting width of such a
layer being determined by the effects of diffusion.  Thus since the diffusion
constant varies markedly with geomagnetic latitude it is predicted that layer
formation will be more likely near to the geomagnetic equator and that the
layer thickness will vary as sin I, where I is the angle of magnetic dip.
(Science or engineering abstract, formal literature, English language/abstract,






An Electrooptical System for the Study of Cloud-TO-Ground  Lightning.
<NOTE> Final Rept. for 1 Jun 63-30 Sep 64
Title Text
Kenyon, Richard E.Author Text
Technical Report from: Lowell Technological Inst Research Foundation Mass.
Report AFCRL-64-1002, 2 pages; December, 1964.
Source Text
lightning, recording systems, electronic recording
systems,  photographic recording systems, stereoscopic
photography,  photographic equipment, remote control
systems, electronic  equipment, geophysics, atmospheric
Keyword Text
This report describes the design, fabrication, test and  operation of a system
of Electro-optical instrumentation for  recording by electronic and
photographic means, parameters of  cloud-to-ground lightning strokes. A
complete description is  given of the instrumentation, test results and field
operations resulting from this program.  After field tests in  the spring and
summer of 1964, the instrumentation was shipped  to Kissimmee, Florida and
was set up to obtain photographs of  lightning.  The Florida field experiment
was conducted in  cooperation with the Air Force Hyperbolic Direction Finding
 Network which was prepared to record the sferics produced by  the lightning
strokes being photographed.  Due to an unusual  period of low incidence of
thunderstorm activity, no  photographs were obtained by the instrumentation






Analyzing the F-Region with OverlaysTitle Text
King, G. A. M. and Lawden, M. D.Author Text
J. Atmos. Terrest. Phys., vol. 26, no. 12, pp. 1273-80, December 1964.Source Text
Keyword Text
The theory of electron production and recombination in the F-region has been
applied to the preparation of model h'(f) curves.  These curves, used as
overlays, enable ionograms to be analyzed rapidly for measures of electron
production and the "linear" recombination coefficient and for the scale height
of atomic oxygen.  (Abstract source unknown, formal literature, English






Reflectivity of Deep Sedimentary Bottoms.  <NOTE> Technical  Memo.Title Text
Lallement, B., Stangerup, P.Author Text
Technical Report from: SACLANT ASW Research Centre, La Spezia (Italy).
Report SACLANTCEN-TM-89, 13 pages; December, 1964.
Source Text
underwater sound, sound transmission, underwater sound
signals, reflection, attenuation, echo ranging,
Mediterranean Sea, mathematical models, sea water,
velocity, density,  sedimentation, angle of arrival,
penetration, phase shift,  deep water, depth finding,
Italy, bottom bounce, echo ranging, marine layers
Keyword Text
A model for bottom-reflectivity loss has been developed in  connection with
bottom-reflection experiments made with  explosive sources in the
Mediterranean Sea.  The bottom is  considered as a fluid medium with
attenuation losses. This  model has been found to be a good approximation of
variations  of the reflection coefficient versus frequency and angle of
incidence on the sea floor in the case of flat bottoms.  Experimental results
have been obtained for frequencies        varying from 70 cps to 8 kc and
angles of incidence from 20 to  85 deg. Examples of these results are given,
including  computation of critical angle, of ratios of densities and  velocities in
the different media, and of attenuation  coefficient, and evidence of two
sediment layers in a  particular case. An attenuation law has been derived
from the  frequency dependence of the reflection coefficient. Pulse  shapes of
the first and the second bottom bounces have been  related to theoretical
phase shift. It is felt that this model  is useful to predict bottom reflectivity and
pulse distortion  on smooth deep bottoms and will have to be improved for






Pulse Compression for Oblique Ionosphere Sounding, Part B -
Experimental Evaluation
Title Text
Macginitie, G. F.Author Text




A pulse compression modulation system was applied to an ionosphere
sounder link operating between Waipio, Hawaii and Palo Alto, California.
Tests showed that the compression system increased the resolution ten fold
while reducing effective system sensitivity by only 2 dB, thus providing an 8
dB improvement over simple pulse width reduction.  The readability of the
ionograms was also improved.  (Abstract source unknown, company






Circular Arrays of Beverage Antennas for High Frequency Direction
Finding, Interim Development Report for a Study Technique to Produce
a High Frequency Land-Based Direction Finder Utilizing Traveling Wave
Beverage Antennas in the Air-Earth Interface
Title Text
Martin, P. E., and Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Contract No. NObsr-
89345; 31 December 1964.
Source Text
Keyword Text
The major effort during the past quarter has been devoted to the construction
of the 360 input solid state commutator.  The first of twelve identical 30 input
modules is nearly complete with the remaining eleven expected to be
completed during the next quarter.  Power Dividers, High pass filters and
phase matched lead-in cables have been installed at the antenna site.
Testing of the Circular array of 27 meter long elements spaced every 2
degrees in azimuth will begin shortly.  Array patterns calculated from the
modified computer program (modified to allow array calculations for feed
points at the periphery of the array) have been plotted and show very little
change from patterns calculated, using the same number and spacing of
elements, for feed points located at the inner array radius.  (Author's abstract,
technical report including miscellaneous government published material,






The Analysis of Radar Echoes from the MoonTitle Text
Rea, D. G., Hetherington, N., and Mifflin, R.Author Text
J. Geophys. Res., vol. 679, no. 24, pp. 5217-23, 15 December 1964.Source Text
Keyword Text
The 68-cm radar echoes from the moon are interpreted with the approximation
that the scattering can be described by the laws of geometric optics.  The
treatment relates the observed angular power spectrum directly with the
distribution of surface normals, and no assumed functional dependence of the
surface correlation function is required.  A simple calculation gives a dielectric
constant of 2.6 to 2.8, an average slope of 11 degrees to 14 degrees, and an
RMS slope of 15 degrees to 23 degrees.  The depolarization data and the
contour of the angular power spectrum are used in selecting these values
from the different  possible sets.  The reduction technique has the added
feature that the derived formulas can be used directly to calculate the
microwave emissivity as a function of both angle and polarization.  (Abstract






A Study of Array Beam Switching TechniquesTitle Text
Schrank, H. E., Hooper, W. P., and Davis, R. S.Author Text
Westinghouse Defense and Space Center, Surface Division, Baltimore, Md.,
Quarterly Progress Report No. 1, Report No. RADC-TR-64-421, DDC No. AD
455 979, December 1964.
Source Text
Keyword Text
The ever expanding requirements for high performance phased array radar
systems has placed increased emphasis on the need for improved beam
guidance.  The purpose of this contract is to study array beam switching
techniques with the goal of aiding in the development of future switched
multibeam array radar systems.  The study program is divided into three
parts: a survey of existing array radar systems, a study and evaluation of
switching techniques and components, and a determination of methods for
the optimization of switching techniques.  The objective of this program is to
collect, generate, and organize information into a final report which will serve
as a "handbook" of array beam switching.  The first quarterly progress report
discusses the objectives, scope and course of action of the entire program
and the progress of the first quarter.  (see Abstract No. 5102) (Abstract






The Design, Construction and Evaluation of an Elliptically Polarized
Antenna Element
Title Text
Summer, H. M.Author Text
Auburn Research Foundation, Inc., Antenna Research Lab., Auburn, Ala.,




A theoretical discussion of the electromagnetic field characteristics of the
electric-magnetic dipole is presented.  It is shown that the radiation field
vector is, in general, elliptically polarized, and that under certain conditions,
circular polarization is possible at every point in space.  A description of  the
techniques used to construct the antenna is then given, followed by an
evaluation of the experimentally obtained radiation field patterns.  (Author's






The design, construction and evaluation of an elliptically polarized
antenna element Technical  report no. 2.  Electromagnetic field
characteristics of electric-magnetic dipole in design,  construction, and
evaluation of elliptical polarized antenna for element in radio direction
finder
Title Text
Summer, H. M.Author Text
Technical Report from: Auburn Research Foundation, Inc., Ala.  Antenna
Research Lab., 18 December 1964 48 pages, Refs, Report NASA-CR-70528,
1964.
Source Text
dipole antenna, electric dipole, electromagnetic field,
magnetic dipole, radio direction finder,  antenna,
characteristic, construction, design, dipole,
direction, electric, electromagnetic, element,








Recent improvements in regional and airport radars for civil aviation.
Regional and airport radar  improvements including suppression of
cloud and fixed echoes, transformation of radar images  into television
images and detection probability augmentation
Title Text
Thourel, L.Author Text
Technical Report from: Air Techniques, November, December 1964, pages 31-
47.  (French) 1964. Author employed:  Compagnie Generale de Telegraphie
Sans Fil, Paris, France/.
Source Text
air traffic control, aircraft guidance, ground control,
radar, direction finder, aeronautics, air, aircraft,
civil, cloud, control, direction, echo, finder, fix,








High Frequency Direction Finding Research for Shipboard Use:
Direction Finder Radio, Shipboard Siting and Design, Study and
Development
Title Text
Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Contract No. NObsr-
89167, ASTIA No. AD-610 000; 31 December 1964.
Source Text
Keyword Text
Completion of repairs to the AN/SLR-10 spaced-loop antenna including
satisfactory access door gaskets is reported.  Initial tests on the AN/SLR-11
particularly the antennas and preamplifiers were performed.  Equipment
developed a number of years ago for azimuth curve plotting was extensively
modified in order to replace an obsolete X-Y recorder and to reduce the size
and weight of the equipment.  The final experimental work toward the
selection of a crossed spaced loop direction finding geometry is under way.
Mechanical design of the model to be shipboard tested was started.
Electronic tuning will be included to insure balance of the tuning circuits.  The
need for more information on required bearing sensitivity is mentioned.
Lacking such information, new calculations are under way to set
recommended sensitivity requirements for future designs especially in the
lower HF range.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






High Frequency Direction Finding Research for Shipboard Use:
Direction Finder Radio, Shipboard Siting and Design, Study and
Development.  <NOTE> Interim development Rept. for 1 Sep-30  Nov 64
Title Text
Travers, DouglasAuthor Text
Technical Report from: Southwest Research Inst San Antonio Tex., 2 pages;
December, 1964.
Source Text
direction finding, radio equipment, radio receivers,
high frequency, loop antennas, preamplifiers,
recording systems, design, calibration, automatic,
oscillators, varactor diodes, tuning devices,
sensitivity,  shipborne, AN/SLR-10-AN/SLR-11
Keyword Text
Completion of repairs to the AN/SLR-10 spaced-loop antenna  including
satisfactory access door gaskets is reported.  Initial tests on the AN/SLR-11
particularly the antennas and  preamplifiers were performed. Equipment
developed a number of  years ago for azimuth curve plotting was extensively
modified  in order to replace an obsolete X-Y recorder and to reduce the  size
and weight of the equipment.  The final experimental work  toward the
selection of a crossed spaced loop direction  finding geometry is under way.
Mechanical design of the model  to be shipboard tested was started.
Electronic tuning will be  used in the upper frequency range from 2 to 6 mcs,
and a  self-calibration feature will be included to insure balance of  the tuning
circuits.  The need for more information on  required bearing sensitivity is
mentioned.  Lacking such  information, new calculations are under way to set







Investigation of AFCRL Tri-Coordinate Radar Technique.  <NOTE>  Final
Rept. for Mar 62-Dec 64
Title Text
Wingrove Jr., E. R.Author Text
Technical Report from: General Electric C Syracuse N Y Electronics Lab.
Report  R65ELS-26-AFCRL-65-8, 2 pages; December, 1964.
Source Text
search radar, radar antennas, radar reflections, angle
of arrival, phase measurement, phase control devices,
amplifiers, phase detectors, plan position  indicators,
circuits, power supplies, S band, wiring diagrams,
feasibility studies
Keyword Text
An experimental Tri-Coordinate Radar System, based on a  special antenna
developed at the Air Force Cambridge Research  Laboratory, has been
assembled at AFCRL's Antenna Test  Station. This report begins with an
explanation of how the  antenna converts elevation angle of arrival to an
electrical  phase difference, followed by a block diagram description of  the
complete radar. Then each of the units which make up the  receiving system
is individually discussed. The phase-stable  limiting amplifiers, developed
specifically for this  application, receive particular attention. Next, a detailed
block diagram explanation of the indicating system is given,  followed by
descriptions of the indicator circuits. In each  case, complete schematic
diagrams are given, accompanied by  sufficient information to permit operation
and maintenance of  the equipment. Preliminary testing of the system with an
 aircraft target has shown the feasibility of the concept, but  has also shown
the need for additional study. The report  concludes with recommendations for






Kleinheubacher Reports, Volume 11Title Text
AnonymousAuthor Text




This book contains the Proceedings of the Joint Meeting of the Ionospheric
Working Group of the German National IRSU Committee and the Committee
for Wave Propagation of the NTG, Kleinheubach, West Germany.
Symposium papers on geophysical research, on ionospheric behavior and
parameter variations, VLF to UHF wave propagation through the ionosphere,
meteorological phenomena and ground wave propagation are presented.  For
individual titles, see N69-15985 through N69-16037 in Scientific and Technical
Aerospace Reports Abstracts (STAR Abstracts).  Abstract source unknown,






Propagation Data Obtained in Radio-Relay SystemsTitle Text
AnonymousAuthor Text
Propagation Data Obtained in Radio-Relay Systems, Published by the Union
Internationale des Telecommunications, Geneva,  Switzerland, 1965.
Source Text
Keyword Text
In conformity with a decision taken at the Interim Meeting of Study Group V,
Geneva, 1962, the CCIR Secretariat requested, in its circular letter AC/63 of 6
July  1962, Administrations to furnish data on transmission loss in systems
using the tropospheric-scatter mode of propagation.  A large amount of data
relating to Study Programs 185A(V), and 185B(V) has now been received in
reply to this circular, and has been reproduced in this booklet.  Report 241 of
the CCIR, which deals with this subject, indicates that it is important to
receive yet more data, especially in relation to regions other than those of the
Temperate Zones, and Administrations are urgently invited to perform
measurements with a view to obtaining the necessary data.  The same report
also draws attention to the fact that the data received are unusable unless the
following minimum parameters are quoted:  path length, frequency, antenna
gains, angles of azimuth at each end on an earth, the radius of which is 4/3 of
the real value  (for transhorizon paths) and the time constant of the recording
device.  The data are divided into two sections in this booklet:  Section A
which contains data relating to paths with a negative angular distance (path A
"line-of-sight"); Section B containing data relating to paths with positive
angular distance (path "beyond the horizon").  Each section contains three
sets of tables:  Tables I, in which are described the transmission paths and
the meteorological parameters; Tables II, which give values of the
transmission loss observed, L, which have not been exceeded for the
indicated percentages of the time; Tables III, giving observed hourly median
values.  For each set of tables in any section, the tables have been arranged
in order of ascending distances; for each distance, in order of ascending
frequency; where appropriate, for the same distance and frequency, the tables
have been arranged in the data order in which the measurements were
commenced.  (Abstract source unknown, book, English, French, and Spanish












Radio Direction Finder Sets AN/TRD-15(XE-1) and (XE-2) manufactured by the
Servo Corporation of America, New Hyde Park, N.Y., provide a continuously
sensed cathode ray tube display of bearing information on all types of
communication signals normally encountered in the frequency range of 1.5 to
20 mc.  These systems utilize the commutated fixed antenna version of the
circular path Doppler principle of radio direction finding.  This book describes
the components, instructs for  installation, gives operating instructions,
defines the theory of the equipment in detail, gives maintenance instructions
and field maintenance instructions, and gives a table of replaceable parts.
(Abstract written for purpose of this publication by Southwest Research,






Technical Description for VHF/UHF Direction Finder (Series 5000)Title Text
AnonymousAuthor Text
Technical Description for VHF/UHF Direction Finder (Series 5000), Servo
Corporation of America, Hicksville, N.Y., 1965.
Source Text
Keyword Text
SERVOFLIGHT Series 5000 - VHF/UHF Doppler Radio Direction Finders were
developed to meet the rapidly increasing requirements for a highly reliable and
accurate system to fill the exacting requirements of airport traffic control and
aircraft position verification.   The Series 5000 is a wide aperture direction
finder with excellent performance and accuracy in poor site locations, and is
manufactured to Federal  Aviation Agency Specification FAA-R-1351.  These
systems have already been designated for operational use in approximately
200 flight service stations and airports in the U.S. and abroad, and Servo
Corporation is the sole supplier in this country to the Federal Aviation
Agency.  (Abstract taken from author's introduction, company-published






Modern Radio-Navigation AidsTitle Text
Belavin, O. V. and Zerova, M. V.Author Text
Modern Radio-Navigation Aids, Moscow, Sovetskoye Radio, 1965.Source Text
Keyword Text
The book given an account of the operating principles of modern radio-
navigation equipment and systems, and illustrates their basic characteristics.
 Attenuation is mainly devoted to radio-navigation  systems intended for
space craft guidance.  Methods of determining orbital parameters from
measurements of navigational quantities using statistical-decision techniques
are described.  Circuit versions of the separate stages of radio-navigation
systems are presented and the measurement accuracy is estimated.  This is
a textbook for students in the radio-engineering departments of aeronautical
institutes and may be  useful to engineers concerned with the development of
radio-navigational equipment.  (Abstract source unknown, book, Russian






Propagation Characteristics of Radio Waves in Jungle or ForestTitle Text
Bergman, C. W.Author Text
paper presented to URSI Commission 2; 1965.Source Text
Keyword Text
The solution of the problem of radio waves propagating in jungle does not
exist and because of the complexity of the problem, it may not be possible to
solve it exactly.  The need to communicate, between points in jungle, forest,
or terrain otherwise covered with foliage has made it necessary to find an
approximate solution.  Two models are assumed, both approximations of the
jungle by an infinite homogeneous medium.  The validity of the models is
checked with the result of experiments conducted in the rain forest of New
Guinea.  (Source of abstract unknown, formal literature, English






Jane's Fighting ShipsTitle Text
Blackman, R. V. B.Author Text




Contains many photographs of naval vessels of various countries, in many
cases showing the location of high frequency direction finding antennas.
(Written for this publication by Southwest Research, book, English
language/USA abstract, document not available, 67th year of publication.






The Fourier Transform and Its ApplicationsTitle Text
Bracewell, R. N.Author Text
The Fourier Transform and Its Applications, New York, N.Y., McGraw-Hill
Book Co., Inc., 1965.
Source Text
Keyword Text





Progress in Radio Science 1960-1963, Volume 3: The IonosphereTitle Text
Brown, G. M., Ed.Author Text
Progress in Radio Science 1960-1963, Volume 3: The Ionosphere, New York,
the Elsevier Publishing Co., 1965.
Source Text
Keyword Text





Ultra-Short-Wave Propagation in the JungleTitle Text
Burrows, C. R.Author Text
paper presented at Fall Meeting of U.S. National Committee, URSI,
Dartmouth College, Hanover, New Hampshire; 1965.
Source Text
theory, VHF, propagation, groundwaveKeyword Text
The predominant characteristic of propagation in the VHF frequency range is
the presence of a reflected wave which tends to cancel the direct wave and
results in the received field being proportional to the product of the antenna
heights and inversely proportional to the square of the distance; and the radio
gain being independent of frequency.  For propagation in the jungle in the
meter wavelength range (VHF) between dipole antennas, the radio gain can
be expressed as: P(r)/P(t) = ((3*h(1)*h(2)/2/d 2̂) 2̂)*((R(0)/R) 2̂)*(F(s)*F(j)) 2̂,
where R(0) is the radiation resistance of the dipole antenna in free space and
R is its value as affected by the proximity of the ground and foliage, F(s) is
the shadow factor that accounts for the curvature of the earth and F(j) is the






One-way ranging and direction-finding for IFR aircraft formation station
keeping.  Aircraft formation  station keeping during IFR Weather
conditions using one-way ranging and direction finding  system.
Title Text
Calhoun, S. H., Michnik, L., Prast, J. W.Author Text
Inst. of Electrical and Electronics Engineers, International Convention, New
York, N.Y., March, 22-26, 1, 1965, /IEEE International Convention Record,
Vol. 13, Part 4, 1965, pages 1-7, 1965. Author Calhoun employed:  Sierra
Research Corp., Buffalo, N.Y.
Source Text
instrument flight Rule /IFR/, position indicator, radar
direction finder, range measurement, aircraft,
backscatter, conference, detection, direction,
equipment, finder, flight, forward, indicator,
instrument, interference, measurement, pattern,








A Study of the Frequency Characteristics of Lightning DischargesTitle Text
Calkins, Ray LoranAuthor Text
Oklahoma State University, Ph.D. Thesis, 1965.Source Text
Keyword Text
Scope and Method of Study: The objective of this study is the development of
a system of equipment and interpretative techniques which can be used to
identify various types of lightning discharges by examination of the
electromagnetic signals the discharges generate.  Since previous
investigators have established a relationship between the severity of a storm
and the prevalence of cloud-to-cloud lightning, it is proposed that the
characteristic waveforms could be used to identify and locate severe storms.
Findings and conclusions: Equipment was assembled to perform a
preliminary study by recording simultaneously the waveform of the
electromagnetic signal and picture of the actual lightning strokes.  Analyses
of the data were performed and revealed that much of the high-frequency
component of the waveform was generated during the breakdown process  of
the lightning stroke.  A more sophisticated recording and analysis system is
suggested which will provide the means for a more thorough statistical study







Two-Channel Monopulse Techniques--Theory and PracticeTitle Text
Chadwick, G. G. and Shelton, J. P.Author Text
IEEE Conference on Military Electronics, Washington (1965), pp. 177-81,
New York, N.Y., IEEE, 1965.
Source Text
Keyword Text
It is possible to accomplish amplitude-monopulse (simultaneous lobing)
tracing with two r-f channels, one sum and one difference, as well as with the
conventional three channels.  The objective of this paper is to describe the
relationship between two- and three-channel monopulse systems, to consider
some of the logical extensions to various symmetrical configurations, and to
describe some practical examples of these systems.  (Authors' abstract,






An Instantaneous Direction-Finding SystemTitle Text
Chubb, E., Grindon, J.  R., and Venters, D. C.Author Text
IEEE Conference on Military Electronics, Washington (1965), pp. 169-73,
New York, IEEE, 1965.
Source Text
Keyword Text
A method for the determination of the azimuthal angle of arrival of received
signals on an "instantaneous" basis was required.  The method utilizes a
higher order mode in the receiving antenna to derive azimuth information.  The
system consists of the antenna and r.f. circuits, the three-channel receiver,
and the phase detectors.  The object of the first is to sense the direction of
the received signal, and to convert it to a phase relative to a reference.  The
three-channel receiver amplifies and limits the received signals to a
processible level.  The bearing measurement circuitry provides two signals,
one proportional to range times the cosine of the azimuth angle, and another
proportional to range times the since of the azimuth angle.  When these
signals are applied to the vertical and horizontal deflectors, respectively, of
the CRT, a blip is displayed at the proper range and bearing.  The system
derives range and bearing information from pulses transmitted once per
second by each participating aircraft.  (Authors' abstract, formal literature,






Radiotracking of Grizzly Bears in Yellowstone National Park, Wyoming,
1964
Title Text
Craighead, F. C. Jr. and Craighead, J. J.Author Text
Natl. Geogr. Soc. Res. Rep. 1964 Proj., pp. 35-43, 1965.Source Text
Keyword Text







Tracking Grizzly BearsTitle Text
Craighead, F. C. Jr. and Craighead, J. J.Author Text
BioScience 15(2), pp. 88-92, 1965.Source Text
Keyword Text







Ionospheric Radio PropagationTitle Text
Davies, K.Author Text
Ionospheric Radio Propagation, NBS Monograph 80, 1965.Source Text
Keyword Text
This publication replaces, in part, a previous publication of the National
Bureau of Standards with the same title.  The contents are grouped under the
following chapters: (1) the earth's atmosphere, geomagnetism and the sun;
(2) theory of wave propagation; (3) synoptic studies of the ionosphere; (4)
oblique propagation; (5) signal strength; (6) ionospheric disturbances; (7)
ionospheric propagation predictions; (8) scatter propagation on very high
frequencies; and (9) propagation of low and vary low frequency waves.  A
detailed list of references is given at the end of each chapter and the subject
matter is well indexed.  An author index and an index of the measurement
sites are also given.  The author assumes a basic knowledge of radiowave
propagation in the ionosphere.  This book will serve as a standard source of
information for research workers and engineers interested in the study of
ionospheric radio propagation.  (Abstract source unknown, book, English






An Investigation of Large-Scale Traveling Ionospheric Disturbances
Observed in a Radiolocation Experiment
Title Text
Detert, David GlascockAuthor Text
Ph.D. Thesis,  The University of Illinois, 1965.Source Text
Keyword Text
Measurements of the azimuthal and vertical angles of arrival have been made
during the afternoon and early evening on pulse transmissions at 5 mcs over a
452 km east to west path using a six-element interferometer antenna system.
 The large systematic variations appearing in the rapid time series
measurements are shown to be due to the passage of large-scale traveling
ionospheric disturbances through the transmission path.  A model is
proposed for these perturbations, consisting of a long front whose cross
section is elliptically elongated in the horizontal direction and whose interior
contains an increase or decrease of electron density over the background
profile values.  Using the Martyn equivalent of the transmission path and the
effective tilts introduced by the disturbance model, the angle of arrival
variations which should be characteristic of the passage of such irregularities
are developed.   The variations are seen to be dependent on the direction of
travel of the disturbances, and data samples showing each of the several
characteristic variations are presented.  Vertical incidence swept-frequency
ionospheric soundings taken at one minute intervals at both the midpoint and
receiving endpoint of the path are used to confirm the identification of the
particular disturbance for each of these samples.  A two-dimensional ray-
tracing computer program is used to study the vertical angle of arrival
fluctuations caused by the passage of such disturbances in a direction
parallel to the transmission path.  The program utilizes Snell's Law in a series
of iterations to trace the raypaths; six combinations of irregularity size,
height, and interior density configuration are investigated.  The characteristic
variations of the vertical angle predicted by the model for this direction of travel
are confirmed, but additional variations not predicted also result; experimental
data supporting the validity of these additional variations are presented.  It is
seen that the simple tilt model of large traveling disturbances does not take
into account a number of factors important in determining  the variation in
angles of arrival which are observed.  (Author's abstract, Thesis, English






Performance of the Delay-Lock Tracking Discriminator with Binary
Signals
Title Text
Dye, R. A.Author Text
IEEE Conference on Military Electronics,  Washington (1965), pp. 151-8, Ne
York, N.Y., IEEE, 1965.
Source Text
Keyword Text
The digital delay-lock concept provides a high-performance wide-bandwidth
tracking system.  Its performance was demonstrated to yield useful operation
at less than -30 dB input signal-to-noise ratios.  Search and acquisition
characteristics with additive noise are investigated.  The experimental results
reported substantiate the theoretical results obtained by Spilker (IEEE
abstract No. 9049, 1963) regarding the relatively high target velocities
permitted at small transmitted power levels and other conditions of actual
system operation.  It is observed that this system is particularly suited for
aerospace tracking applications where high accuracy and good noise
performance are essential.  (Author's abstract, formal literature, English






The Radio Noise Spectrum from ELF-EHFTitle Text
Fischer, W. H.Author Text
J. Atmos. Terrest. Phys., vol. 27, pp. 475-480; 1965.Source Text
Keyword Text
Numerous investigators have reported upon radio noise in various narrow
regions of the spectrum.  Several such reports have been gathered together,
converted to a common basis, and reported here.  The antenna types and
locations are listed.  The methods of converting the original data to a common
base are given.  The radio noise spectrum from 5 c/s (60,000 km) to 1 Gc/s
(30 cm) is presented and discussed.  (Author's abstract, formal literature,






A Wideband Two-Channel Monopulse TechniqueTitle Text
Franklin, S. G., Hilbers, C. L. Jr., Kosydar, W. E.Author Text
IEEE Conference on Military Electronics, Washington (1965), pp. 174-6, New
York, N.Y., IEEE, 1965.
Source Text
Keyword Text
The authors present their empirical experience with a breadboard system built
during a technique study of wideband two-channel monopulse as applied to







Scattering Theories and Radar ReturnTitle Text
Fung, A. K.Author Text
The University of Kansas, Center for Research Inc., Engineering Science
Division, Lawrence,  Kansas, 1965.
Source Text
Keyword Text
The importance and the usefulness of remote sensing has aroused great
interest in the investigation of the scattering of waves from rough surfaces.
Numerous approaches to the problem are now available for various cases, but
none is general and at the same time exact.  The underlying principles of the
different methods as well as their restrictions are discussed.  The Kirchhoff-
Huygens method is used to investigate the scattering from a statistically
rough surface in the far zone.   Terms that  involve the first or second partial
derivatives of  the surface are all considered and  found  to be of importance
for angles of incidence greater than or equal to 20 degrees in the case of
backscattering.  The artificial line charge introduced around the edge of the
illuminated area to satisfy Maxwell's equations is found to have no effect on
the mean return power.  Investigation on the statistical parameters of the
surface obtained through fitting experimental curves shows that these
quantities are frequency sensitive and are, in general, effective parameters
rather than real parameters of the surface.  It is shown that the exploring
wavelength has a sampling filter effect,  i.e., it is sensitive only to a certain
range of structure sizes, the experimentally determined range being from less
than one to tens of wavelengths.  It is also shown that when the incident
wavelength is about four times the actual standard deviation of the surface,
the statistical parameters obtained through fitting the experimental curves will
be the actual ones.  Through the angular variation of the return power it is
found that proper representation of the surface-height autocorrelation function
will give more information about the surface.  Specifically, it is possible to
learn the range of structure sizes that are present on a given surface by
examining a more detailed surface-height autocorrelation function.  The proper
form as well as the motivation to it is discussed.  A very close fit between
theory using such an autocorrelation function and the experimental results
(both the moon and the earth data) is obtained over a range of incident angles
from normal incidence to 80 degrees from normal.  It is found that most of the
contribution near normal incidence is due to that range of the autocorrelation
that approximates the slowly varying exponential found alone in several
theories, whereas the part of the autocorrelation near the origin that
approximates a more rapidly varying exponential governs return at large
angles.  The autocorrelation differs from the slowly varying exponential only
Abstract Text
near the origin.  Thus, it appears, as is intuitively evident, that large scale
features determine the return at near-normal  incidence and small-scale
features determine that from nearer grazing incidence.  (Author's abstract,





Whistlers and Related Ionospheric PhenomenaTitle Text
Helliwell, R. A.Author Text




This book is the first to summarize the fascinating field of whistlers and very-
low-frequency (VLF) emissions.  It will not be the last, for the field continues
to develop rapidly.  But it provides a standard of lucidity and coverage that any
successor will find difficult to surpass.  After a short introduction and a
historical review leading up to the International Geophysical Year, the theory
of VLF propagation within and beneath the ionosphere is developed.  A clear
presentation is included of the complex effects that the magnetically imposed
anisotropy of the ionosphere impose on the propagation of VLF energy.  The
relations between incident, reflected, refracted, and ducted waves are
illustrated pictorially in a number of diagrams which, though complicated,
have been prepared with care and will reward any reader who follows their
interpretation with equal care.  The attenuation of VLF signals, both in the
absorbing ionosphere and in the Earth-ionosphere waveguide, is developed in
a manner designed to illustrate the principles involved, while yielding
approximate numerical results for a selection of model cases.  Although
treated under the title "Theory of Whistlers," the discussion of these
propagation processes is, for the most part, equally applicable to VLF
emissions.  Whistlers themselves come to the fore on page 83.  They are
illustrated extensively by some thirty pages of dynamic spectrums, often with
several spectrums per page, depicting the full gamut of types detected at
stations spread widely over the globe (and a few detected in the ionosphere
by Vanguard 3).  The nature of whistlers is discussed here at length:  their
sources (natural and artificial), their echoing, and their geographic and
temporal distribution, as well as their amplitude, polarization and dispersion
characteristics.  A separate chapter deals with the exploration of the whistler
mode of propagation by means of fixed-frequency radio transmissions, and
another chapter describes the extremely valuable contributions that whistler
studies have made to our knowledge of magnetospheric electron distributions.
 VLF emissions are treated in a single chapter, beginning on page 203, which
perhaps befits their less certain present status; but they are illustrated by an
even more extensive spectral atlas (80 pages).  The text in this chapter
summarizes the best established characteristics of the various emission
types, and outlines the theories that have been proposed for their origins.  A
brief appendix on the dipole geomagnetic field is followed by an extensive
Abstract Text
bibliography (21 pages) that goes well beyond the specific references cited in
the body of the text, and includes entries through 1964.  The index is
excellent.  The book is by no means exhaustive in its coverage, nor,
presumably, was it intended to be.  For example, the magneto-ionic formulas
are assumed rather than established, although this constitutes no
shortcoming in view of other texts now available on the subject.  The paucity
of detail in the theoretical development of wave ducting is somewhat
disappointing, since much of the extensive work in this field was specially
designed for application to whistlers.  Similarly, the theories of VLF emissions
are presented largely in qualitative terms without mathematical development.
(Source of abstract unknown, book, English language/USA abstract,





Physics of the Earth's Upper AtmosphereTitle Text
Hines, C. O., Paghis, I., et al, EdsAuthor Text









Phase comparison properties of the dual mode spiral with application to
direction finding.  Phase  comparison properties of dual-mode spiral
antenna, and applications to passive direction finding  system
Title Text
Kaiser, J. A., Little, J. H.Author Text
National Aeronautics and Space Administration.  Goddard Space Flight
Center, Greenbelt, Md. In its publ. of Goddard Space Flight Center, 1964. Vol.
II-Space Technology <1965< pages 884-888, Refs/See N66-37974 23-
31/GPO-HC $7.75, CFSTI-MF, 1965.
Source Text
phase contrast, radio direction finder, spiral antenna,
azimuth, comparison, direction, dual, mode,  output,







On Designing Antennas for Geophysical Research by Natural
Electromagnetic-Field Methods
Title Text
Karandeev, K. P., and Grinevich, F. B.Author Text
Izv. Acad. Sci. USSR, Phys. Solid Earth, no. 4, pp. 279-281; 1965.Source Text
Keyword Text
The parameters which determine the quality of loop and ferrite aerials for
receiving random magnetic fields are determined.  It is shown that the quality
is increased not by using high-permeability cores but by increasing the
dimensions of the loops without cores.  (Science or engineering abstract,







The Attach Submarine: A Study in StrategyTitle Text
Kuehne, R. E.Author Text




In analyzing the strategy and effectiveness of submarine warfare in World War
I and World War II, the author notes the specific success of the "huffduff"
(high frequency direction finding) and gives the impression that it was the
major factor in the success of the United States Tenth Fleet which served as
the major antisubmarine intelligence unit in the Atlantic for the U.S. forces.
(Abstract written for purpose of this publication by Southwest Research,







Lavrov, G. A. and Knyazev, A. S.Author Text
Near Earth and Buried Antennas, (Prizemnye i Podzemnye Antenny) Chapter
V, pp. 256-97, Moscow, Sovetskoye Radio, 1965.  (English translation in
JPRS, 36, 945, 11 August 1966.)
Source Text
Keyword Text
The chapter title indicates that we will be discussing antenna systems that
have been buried to some depth in the earth.  This discussion is validly
applicable to antennas within other semiconducting media (water, dielectric
materials with losses), but for simplicity, we will refer to all of these as "buried
antennas."  Such antennas have long been known, but the many varied
descriptions of experiments with them, carried out at the dawn of radio
communications, are highlighted by contradictions.  Some results fail to
square with common sense and are attributable to nonrigorous experimental
procedures.  Attempts have been described in the literature to use buried
antennas as a means of combating atmospheric interference and experiments
reported on communication with submarines.  Somewhat later, there was a
series of investigations on radio reception in shafts and  mines.  Finally,
buried antennas are used in airplane instrument landing systems and radio-
geology.  (Abstract source unknown, book chapter, Russian language/English






Correlation of Ship Position Reports Gathered by Simulated Ocean
Surveillance  Satellites.   <NOTE> Master's thesis
Title Text
McArthur Robert R., Slankard, Max L.Author Text
Master's Thesis:  Naval Postgraduate School Monterey Calif., 134 pages,
1965.
Source Text
position finding, ships, reconnaissance satellites,
mathematical models,  computer programming, programming
languages, correlation techniques, flow charting,
simulation, NTISDODXD
Keyword Text
Two models for the correlation of ship position reports obtained and relayed
by ocean  surveillance satellites are described. The models are intended to
process position reports  of ships detected by satellites and correlate these
data to provide intelligence concerning  the position, course, and speed of
ships traversing the ocean surface.  A probabilistic  model assigns position
report correlations by reliance on probabilities assigned to  computed ship
speed and to changes of course and speed. A reliability factor is  determined
for each track.  The deterministic model avoids explicit use of probability
theory and correlates position reports on the basis of proximity of the position
report to  a position predicted by track extension. Evaluation of the models by
means of computer  simulations is described. Results of the evaluation are
discussed and recommendations  are made concerning areas for further







Correlation of Ship Position Gathered by Simulated Ocean Surveillance
Satellites
Title Text
McArthur, R. R., and Slankard, M. L.Author Text




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Sector radio-range beacons.  Sector radio-range beacon for radio
navigation and direction finding
Title Text
Mizernitskiy, A. I.Author Text
Naval Oceanographic Office, Washington, D. C. 1965 15 pages, Transl. into
English from Navigatsiya /Moscow/, 1963 pages 406-41, Report TRANS-248,
Astia Document (AD)-624201, 1965.
Source Text
beacon, radio direction finder, radio navigation, radio
range, antenna, diagram, direction, finding,








Electromagnetic Field  of a Horizontal Circular Loop Antenna Placed
Above a Conducting Half-Space
Title Text
Pris, G. V.Author Text
Izv. Acad. Sci. USSR, Phys. Solid Earth (USA), No. 4, pp. 263-7, 1965.Source Text
Keyword Text
The expression for the electromagnetic field from a loop aerial placed above a
conducting half-space is well known in the form of definite integrals containing
Bessel functions.  (Abstract source unknown, formal literature, Russian






Resolution of Ionospheric Valley Ambiguity in True Height Computation
Using Ordinary Wave Observations
Title Text
Rao, N. Narayana, Swarm, H. M., and Harrison, A. E.Author Text











Thoughts on the Theory of the Doppler EffectTitle Text
Schulz, K.Author Text
Thoughts on the Theory of the Doppler Effect, Bremen, Germany, Library of
Congress No. 66-97089, 1965.
Source Text
Keyword Text





Complex Indicated Angles in Monopulse RadarTitle Text
Sherman, Samuel MarkAuthor Text
Dissertation in Electrical Engineering, Graduate School (Arts & Sciences),
Ph.D. Thesis, University of Pennsylvania, University Microfilms 66-4650, 1965.
Source Text
Keyword Text
ABSTRACT NO. 1:  The ultimate goal which inspired this thesis is to find
practical means of improving the performance of a tracking radar faced with
the classical problem of two or more targets within the same "resolution cell"
(defined below).  Much has been written about this problem but it has not
been fully understood in the pat and it certainly has not been solved before.
This thesis attempts to give a more  complete understanding of the problem
and  it offers approaches (the choice depending on the specific situation)
which appear capable of yielding practical solutions, at least under some
conditions.  By a solution is meant determination of the angular locations of
the individual targets, or tracking of some stable "centroid," or at least
recognition of the number of targets present.  The aim is not to create a new
class  of radars but to enhance the capabilities of existing types of radar
which are quite satisfactory for tracking single targets but become erratic
when a second target of comparable strength is within the same resolution
cell.  Outstanding in its accuracy of tracking single targets has been the
monopulse type of radar, sometimes known as simultaneous lobing.  In the
years during and  since World War II a vast amount of effort has been devoted
to development and improvement of monopulse radar.  The main advantage of
monopulse over other forms of tracking or angle-indicating radars (e.g.,
sequential lobing and conical scan) stems from the fact that the returns from
each transmitted pulse contain the complete angle information (of a single
target).  ABSTRACT NO. 2:  The principal theme of this investigation has
been the introduction of a new quantity, the complex indicated angle, and the
proposal that it may be applied to monopulse tracking radars to solve or
alleviate the sometimes very troublesome problem of erratic or impossible
target location when there is more than one target in a resolution cell.  The
complex indicated angle  is an extension of the real angle  measurement that
a conventional monopulse radar makes.  When only one point target is
present, there is no imaginary part, but when two or more unresolved point
targets are present, there is an imaginary part of the complex indicated angle,
which present radars ignore.  It has been shown in this thesis that the
imaginary part, which could be measured with fairly simple modifications of
the radar, contains useful information which would permit solution for the
Abstract Text
unknown angles, relative amplitude, and relative phase of two targets, even
through the targets are unresolved in the conventional sense.  It has been
shown that this can be done in principle by making measurements on two
sequential received pulses, between which the relative phase of the two
targets has changed.  It has also been shown that in the special case of a
low-altitude target above a reflecting surface (the earth or sea) a solution can
be obtained from a single received pulse because of the a priori knowledge of
certain relationships between the target and its image.  (Abstract no. 1






Electromagnetics in SpaceTitle Text
Spangenberg, K. L.Author Text




This book is a collection of topics on space communication system
engineering.  The authors are members of the Research and Development
Division of the Lockheed Missiles and Space Company.  The contents of the
first four chapters are in the nature of a survey.  The last two chapters, which
cover half of the book, present a method of analysis of mutual coupling effects
in antenna arrays.  Every chapter includes an extensive bibliography.  Chapter
One, by A.S. Dunbar, reviews the fundamentals of electromagnetic theory
with emphasis on radiation.  The survey is rather brief and could be profitably
expanded.  Mention of a future Vol. II is made in which ionospheric
propagation will be treated.  Chapter Two, by T. H. Lee, introduces the reader
to the problems of ultra long range, including earth-satellite and interplanetary
communication.  The topics of available transmitter power, antenna gain,
receiver bandwidth and noise are considered with reference to the state-of-the-
art.  Particular emphasis is given to the noise problem.  A discussion of some
earth-satellite global communication systems is included.  Chapter Three, by
J.L. Bellamy, describes the role of ground antenna in a space communication
system, in the presence of extraterrestrially generated noise.  Information on
the noise level of various extraterrestrial noise sources is presented.  Gain
limitations of large aperture antennas, due to the size and surface
irregularities, are discussed.  Chapter Four, by A.S. Dunbar, deals with
spacecraft antenna requirements, various factors such as low pressure,
radiation and their effects on materials, and finally, mechanical requirements
for unfurling a high gain antenna on a space probe.  Chapter Five and Six, by
E.A. Blasi, deal with mutual impedances of two linear or helical antennas and
with impedance perturbation in antenna arrays.  The topics are of interest in
view of the significance of large arrays for space communication applications.
Chapter Six presents a method of calculation of the elemental input
impedance in various types of λ/2 spaced dipole arrays.  Basic assumptions
are:  knowledge of current of each element and of all relevant open circuit
impedance parameters which are usually obtained in practice from King's
data.  Effect of beam scan in phased arrays on the "active" impedance and
the variable loading on the feeding transmission line during scan is analyzed.
(Source of abstract unknown, book, English language/USA abstract,






Backscatter of Radio Waves from the GroundTitle Text
Steele, J. G.Author Text
Technical Report No. 109, Stanford Electronics Lab., Stanford University,
Stanford, California, SU-SEL-65-064, 1965.
Source Text
Keyword Text







Aspects of Animal Movement and Home Range Data Obtained by
Telemetry
Title Text
Tester, J. R. and Siniff, D. B.Author Text
Trans. N. Am. Wildl. Nat. Resour. Conf. 30, 379-392, 1965.Source Text
Keyword Text







High Frequency Backscatter StudiesTitle Text
Tveten, L. H., Melanson, L. L., and Moler, H. G.Author Text
Technical Report RADC-TR-65-39, Rome Air Development Center, Griffiss Air
Force Base, N.Y., 1965.
Source Text
Keyword Text







An Application of Sampling Theory to the Reduction of IonogramsTitle Text
Vest, R.Author Text
Scientific Report 242, Dept. of Electrical Engineering, Penn State University,
University Park, PA., NASA-CR-68643, 1965.
Source Text
Keyword Text







Electromagnetic Radiation at VLF from an Electric Line Current Source
Immersed in an Ionospheric Half-Space
Title Text
Wade, Hugh DarrellAuthor Text
The University of New Mexico, Science Department, Thesis, 1965.Source Text
Keyword Text
In recent years, it has become feasible to transmit information from a satellite
orbiting in the ionosphere to the earth by electromagnetic wave propagation.
For certain military and peacetime applications, it is desirable to use the VLF
spectrum for such transmission.  In order to design a practical VLF satellite-
surface communication system, it is necessary to allow for the strongly
anisotropic behavior of the ionosphere and the effects of reflection, attenuation
and refraction of the VLF waves as they emerge from the ionosphere into the
air.  This analysis presents a theoretical study of the steady-state
electromagnetic fields radiated into an air half-space by an electric line
current source immersed a short distance into an adjoining ionospheric half-
space.  The ionospheric model is a homogeneous, anisotropic, lossy, neutral,
cold, plasma (magnetoionic) medium.   The earth's geomagnetic field is
simulated by a uniform magnetostatic field oriented at an arbitrary angle to
the plane interface separating the ionosphere from the air.  The line source is
oriented parallel to the interface and perpendicular to the magnetostatic field.
The results of the analysis are presented in the form of radiation patterns for
the horizontally and vertically polarized electric fields in the air region.  The
patterns are calculated for several frequencies, depths of immersion and
inclinations  of the magnetostatic field for both D- and E-regions of the
ionosphere.  The method of analysis is an eigen-function expansion of the
fields by means of double Fourier transforms.  The transformed incident fields
in the ionospheric region are obtained directly by a solution of the transformed
curl-curl equation for the electric field.  The reflected fields in the ionospheric
region are constructed in terms of arbitrary spectra of plane waves which
satisfy the homogeneous curl-curl equation.  The transmitted fields in the air
region are constructed in terms of arbitrary spectra of plane waves which
satisfy the free-space homogeneous vector Helmholtz equation.  The arbitrary
spectra are determined uniquely by the  application of the boundary
conditions at the interface.  The resulting formal integral expressions for the
electric fields in the air region are asymptotically evaluated in the radiation
zone by the method of stationary phase.  The effects of the surface wave
propagating along the interface are not considered.  Some numerical
integration is presented as a check on the asymptotic expansion and to
obtain allowable limits on the parameters.  The results, plotted in the form of
Abstract Text
polar radiation patterns, show that the action of the magnetostatic field, B(0),
generates appreciable vertical polarization from the horizontal source.  The
vertical polarization tends to be enhanced along the direction of B(0) and
reduced in directions perpendicular to B(0).  The radiation pattern of the
horizontal polarization is only slightly influenced by the direction of B(0). The
strong action of  B(0) apparently reduces the attenuating effects of the high
collision frequency in the D-region.  The higher frequencies result in higher
field strengths for a given strength of the source, but the radiation patterns
show sharper lobes and nulls than do the lower frequencies.  The effects of
B(0) on the radiation patterns are more pronounced for larger depths of
immersion, but the increase in attenuation with increasing depth of immersion
is partially nullified by the restricting action of B(0) on the motion of the
electrons.  In general, several interesting phenomena are revealed which do
not exist in the absence of the magnetostatic field.  These phenomena seem
to agree with "whistler mode" phenomena, and they support the concept that
the geomagnetic field plays a dominant role in VLF ionospheric propagation.





The Physics of the Ionosphere:  Part I - The Lowest IonosphereTitle Text
Waynick, A. H.Author Text
Report of 1954 Cambridge Conference, ASTIA No. AD-626 232; 1965.Source Text
Keyword Text
An attempt is made to summarize the recent radio data which may be utilized
as a guide to the possible physical characteristics of the lowest ionosphere.
The consideration of anomalies and short period phenomena are purposefully
avoided in an effort to deduce gross characteristics.  The apparent current
state of work concerned with four physical characteristics of the lowest
ionosphere which are based in part on this evidence, and in part, on available,
pertinent rock data is briefly described.  The factors considered are collision
frequency, recombination, E-region electron density distribution, and D-region
electron density distribution.  (Author's abstract, formal literature, English






An Investigation of Simple Ionospheric Models and Analytical Methods
for Short Range High Frequency Radiolocation
Title Text
Winkelmann, Earl RobertAuthor Text
Master's Thesis, University of Illinois, Urbana, Illinois, 1965.Source Text
Keyword Text
Problem Definition: The problem of radiolocation using only one receiving
location is essentially that of finding the bearing and range to the transmitter.
Of the various ray-tracing techniques available to find range, those using
analytical expressions are the easiest with which to work.  The applicability of
the analytical models is questionable, however, and little information is
available to substantiate their use.  To use these models, it is necessary to
find which are the most general and what results one can expect from
experimental data.  These results should be stated in such a manner as to
indicate both the results for the data used and the resulting implications that
deserve further study.  The goals sought in pursuing the study of analytic
ionospheric models are to find the most suitable ones and to determine their
utility.  When determining a model's utility, one hopes to find the range errors
that occur during actual use on experimental data.  The data for an
investigation such as this consist of measurements of both the vertical angle
of arrival and the ionospheric media.  In order to maintain a "practical"
approach to the data analysis, the data should be processed with methods
which are easily duplicated.  Discussion of the Solution:  Before considering
the various analytic solutions to the ray-tracing problem, one should consider
the reasons for using this approach.  Methods using Snell's Law and
equations suggest by Hazelgrove have been and are being used to perform
ray tracing with digital and analog computers.  Obviously both methods must
resort to some input describing the ionosphere.  If the ionosphere can be
expressed by some model, however, then the input is simplified to that of
model parameters.  Since one wishes to investigate ionospheric models, the
input will be of this type.  At this point, one observes that if the model
parameters are given for the  simpler models, the literature provides range
equations in analytic form.  The simplest method, it appears then, is to use
these range equations directly.  Inherent in all methods of solution of the ray-
tracing problem is the need to state the approximations that are incorporated
in obtaining the solution.  The simplicity of the analytic method indicates that
approximations are used.  The procedure used in deriving the analytic
expressions is to neglect the effects of particle collisions of the geomagnetic
field and of multilayering.  Summary of Results:  The results of this
investigation demonstrate that the linear and parabolic models of the
Abstract Text
ionosphere are, for short-range radiolocation purposes, a good approximation
to the ionospheric electron density.  The errors that occur because of
multilayering were found to be accounted for by obtaining correction factors
from the parabolic models of the underlying layer.  The application of the
linear and parabolic models generally gave predictions that were within 10 to
20 km of one another.  The similarity in the predictions is apparently a result
of using 5.155 mc for the transmitter frequency.  The "reflections" for this
frequency generally occur at heights much lower than the height of the
maximum layer density.  Exceptions to this condition occur when the ratio of
half height to density maximum height becomes large.  As expected, the
linear models for these exceptions are inadequate.  The range predictions
encountered in these exceptions were as much as 75 km shorter than those
predicted by the parabolic models.  The purpose of expanding the range scale
on the error graphs is to make the variations and trends more observable.  A
result of this expansion is  that of making the predictions appear to undergo
large variations.  This is a consequence of showing less than 20 percent of
the total range.  To avoid this illusion, one may observe that the ± 45 km error
values represent a ±10 percent error in range.  Three different characteristics
of multilayering were noticed.  The first was that multilayering caused the
ranges predicted by  the models to fall short of actual range.  This is
evidenced by the F-layer reflection predictions which, in all cases except one,
have negative mean values.  The one exception is based on only five
ionograms and is, thus, not a well-documented result.  The second
characteristic of multilayering is indicated by the differences found in the
predicted ranges of the two parabolic models.  It appears that when
multilayering occurs, the reflecting layer becomes nonparabolic.  It was
observed that the Appleton-Beynon model predicted consistently smaller
ranges because its half thickness parameters were higher than those
formulated by the Booker-Seaton method.  Since the Booker-Seaton method
covers a larger portion of the virtual height curve, it is assumed to give the
more correct value for the half thickness parameter.  With this assumption
one concludes that the bottom part of the reflecting layer appears to be
flattened by the presence of the underlying layer.  The agreement between the
Booker-Seaton and linear layer predictions shows that the lower part of the
ionosphere appears to be linear for the multilayering cases.  The third
characteristic of multilayering was that its effects showed a variation both with
time of  day and time of year.  The variation width time of day was indicated
by the trends that appeared in the range predictions as evening approached.
These trends were observed for F-layer reflections that occurred over
extended time periods.  The dependence on the time of year is indicated by
the difference in the magnitude of the multilayering effects between January
and the other months considered.  The summer months show the most effect
and the winter month the least.  The trend in the summer and fall months is
approximately 20 km per hour, while January is only about 9 km per hour.
The above effects are evidently due to the decrease in solar ionizing energy
as the solar zenith angle decreases.  This corresponds to an expected
decrease in the maximum electron density of the lower layers.  An interesting
effect that appears similar to the above effects is the variation in the difference
between the two parabolic model range predictions.  This variation indicates
that the shape of the reflecting F-layer assumes a parabolic form as the
multilayering effects disappear.  When considering the mean values that
appear in Table II, it is necessary to remember that the F-layer mean values
are affected by multilayering.  In order to determine whether or not the effects
on the mean values could be eliminated, an average E-layer was found for a
two-hour period on November 12.  This layer was used to correct the range
predictions for the period.  The correction resulted in mean range errors of one
percent.  Thus, it appears profitable to correct for multilayering errors.  The
advantage that the parabolic model has over the linear model is  that it
represents thick ionospheric layers more precisely.  The linear regions
observed in the multilayering cases were better represented by the linear
model.  The Booker-Seaton method provided generally good results for both
cases.  This seems to indicate that if parabolic models are formulated, they
should be formulated by using as much of virtual   height data as possible.
The mean angular errors given in Table II provide a way of comparing the
transmission chart incidence angles to the model method angles.  The mean
angle errors fore more than half of the transmission chart values are greater
than  comparable values found for the Booker-Seaton model.  This indicates
that the Booker-Seaton model gives results that are, at least, comparable to
the transmission chart results.  Since it appears possible to correct for
multilayering errors, the errors for modeling methods should become much
less when these corrections are made.  In conclusion, the  implication of this
investigation is that there is no satisfactory substitute to having an adequate
ray trace.  Such a ray trace, for short range, high frequency radio location,
can be, it appears, adequately obtained by formulating models of the actual
ionosphere and using these models in the appropriate range equations.






Direction Finding Techniques in VHF-UHFTitle Text
AnonymousAuthor Text
Goodyear Aerospace Corp., Litchfield Park, Arizona, Interim Engineering




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Symetrics Engineering Corp. of Florida, Satellite Beach, Florida, Instruction




This handbook contains instructions for the Model 302A Spurious-Radiation
Detector.  The Model 302A is a combination of commercially available test
equipment and designed components integrated into a single unit.  In view of
the distinct characteristics of the subunits of the Model 302A, this instruction
manual has been written with the intent of explaining each subunit individually
in Section II with integration criteria and operating instructions provided in the
remaining sections.  The Model 302A Spurious-Radiation Detector is a very
sensitive instrument for detecting low level RF signals in the 30 mc to 8.3 Gc
frequency range.  The Model 302A was designed as a portable unit.  The
Model 302A utilizes a series of in-line couplers and hand-held probes for
detecting known or unknown signals inside waveguide (RG-51 waveguide
only) or external to any RF system.  The Spurious-Radiation Detector
consists of a Broadband Spectrum Analyzer, Oscillator Synchronizer,
Traveling Wave Tube Preamplifiers, Frequency Meters, 1 mc Marker
Generator, and assorted probes and in-line couplers.  (Author's abstract,
technical report including miscellaneous government published material,






Technical Evaluation of the Water Boy Sea Trials SystemTitle Text
AnonymousAuthor Text
Sylvania Electronic Systems-West, Mountain View, California, EDL T50-1,
DDC No. AD 378 765L,  29 January 1965.
Source Text
Keyword Text
(Abstract not available, company published technical notes, English







Solution of Circular Loop Antennas and Scattering from Conducting
Loops by Numerical Methods
Title Text
Baghdasarian, A. and Angelakos, D. J.Author Text
University of California, Electronics Research Lab., Berkeley, California,
Report No. 65-1, DDC No. AD 457 192, 8 January 1965.
Source Text
Keyword Text
The integral equation of the current distribution along a circular loop antenna
is solved by numerical methods.  It is shown that the integral equation can be
converted into a set of linear simultaneous equations, solutions of which give
the current distribution.  First, the loop antenna driven by a voltage source is
considered and solutions to loops are obtained for the loop as a scatterer
illuminated by a plane wave.  Finally, from the knowledge of the current on the
illuminated loops, backscattering patterns are obtained for rotating loops.
Measurements are performed for the latter case, and the results compared







Review of Marine Navigation Systems and TechniquesTitle Text
Cawley, JohnAuthor Text
Arthur D. Little, Inc., Cambridge, Mass., Technical Report No. TR-1510165
(Project Trident), DDC No. AD 460 836, January 1965.
Source Text
Keyword Text
The following list of topics are reviewed in this report:  system classification,
system methods, RF propagation, range considerations, and accuracy.
Listed under long-range navigation systems is celestial navigation, consol and
consolan, radio direction finding (RDF), Decca, Loran-A, Loran-C, Omega VLF
navigation system, navigation  systems using satellites, inertial navigation
systems, acoustic doppler.  Listed under mid-range navigation systems is
Decca two-range survey system, electronic position indicator (EPI), Lorac,
Raydist.  Listed under short-range navigation systems are radar, alpine
precision navigation system model 430, autotape, tellurometer, hydrodist
model MRB/2, shoran, hi-fix.  (Abstract written for purpose of this publication
by Southwest Research, technical report, English language, document not
available, navigation, ships, loran, loran equipment, shoran, hyperbolic
navigation, direction finding, radio, radar navigation, radio navigation, very low
frequency, navigation satellites, inertial guidance, acoustics, doppler
navigation, position finding, shipborne, errors, ranges, distance, trident







Antenna Polarization Analysis by Amplitude Measurement of Multiple
Components
Title Text
Clayton, Lorimer and Hollis, SearcyAuthor Text
Microwave Journal, vol. 8, no. 1, pp. 35-41, January 1965.Source Text
Keyword Text
The multiple-component method permits complete determination of the
polarization characteristics of an antenna by relative gain measurements only.
 It simply involves recording the relative power received by the antenna when
illuminated with waves of either four (minimum) or six (recommended) different
polarization characteristics.  Alternatively, one can analyze the wave radiated
by the antenna by recording the relative power received by pickup antennas of
the various polarizations.  Polarization analysis and characterization have
been treated in detail in the literature.  See, for example, References 1 and 2.
Deschamps pointed out the sufficiency of four-probe relative amplitude
measurements for determining the polarization state of a wave through
graphical construction in the elegant Poincaré sphere representation.
However, the multiple-component method appears to have received little
notice, possibly because the requirement for rapid recording of great volumes
of data has developed only recently with the need for detailed analysis of
missile and space-vehicle antennas over the sphere.   The advantage  of the
multiple-component method in such applications lies in the simplicity of the
instrumentation required for automatic preparation of radiation distribution
charts or punched tapes of relative-gain data.  Conventional methods would
require additional apparatus for phase measurement or high speed
polarization-angle scanning.  Expressions are developed for obtaining
commonly used measures of wave polarization from relative power







Listing of the SLAPP Assembly Program for the Packard Bell PB-250Title Text
Davis, Robert LowellAuthor Text
Technical Note 37, Contract Nonr 1834(02), University of Illinois,
Radiolocation Research Lab., Urbana, Illinois, Computer Printout, RRL Pub.
No. 275, January 1965.
Source Text
Keyword Text
This technical note consists of a computer printout of routines and
subroutines which make up the SLAPP assembly program.  Reference
Abstract No. 5080.5.  (Abstract written for purpose of this publication by







SLAPP Reference Manual for the Packard Bell PB-250Title Text
Davis, Robert LowellAuthor Text
RRL Pub. No. 274, Technical Note 36, Contract Nonr 1834(02), Radiolocation
Research Laboratory, Electrical Engineering Research Laboratory,




SLAPP (Symbolic Language Assembly Program for the Packard Bell PB-250)
is a program written in SPAR for execution on the Control Data G-20.  The
purpose of the SLAPP assembler is to permit machine language commands
for the Packard-Bell PB-250 to be written in a symbolic language.  A
symbolic program or subroutine is punched on cards and ibis assembled on
the G-20, resulting in a punched paper tape containing the assembled
machine language program.  The advantages of the SLAPP assembler are
twofold.  First, since there is only one command per punched card,
corrections can be made by correcting the one card.  Formerly, a correction
to a program could be made only by repunching the paper tape, or by splicing
the tape.  Second, SLAPP will permit several pseudo-op-codes, which will
facilitate programming of the PB-250.  SLAPP has been written so that
pseudo-op-codes may be added to those that are already considered valid by
the SLAPP assembler.  This, naturally, enlarges the foreseeable use for the
assembler and will make future modification of the assembler a comparatively
easy task.  This manual describes both how the assembler is used, such as
formats for op-codes, addresses, and labels, and the internal construction of
the assembler, including listings, flow charts, and possible future
modifications.  To avoid repetition, this manual assumes a basic knowledge
of the PB-250 machine language.  This information is available in the
Programming Notes for the Packard-Bell PB-250 Computer, which may be
obtained from the University of Illinois Radio Direction Finding Laboratory.
SLAPP is a two-pass assembler.  The first pass will completely assemble all
symbolic commands that do not contain future labels (a future label is one
that is used in the address field of a command, but has not been used as a
label prior to that command in the command sequence) and store the
commands in machine language format until the second pass.  The second
pass will complete the assembly of the program and, if no errors have been
detected, will punch an  assembled machine language paper tape, ready for
input to the PB-250.  At the present time, the SLAPP assembler must be
read into the G-20 on punched cards prior to the PB-250 program which is to
be assembled.  Future modifications of the assembler will include integration
Abstract Text
with the G-20 SPACE system, allowing the assembler to be called direction
from magnetic tape.  Reference Abstract No. 5080.4. (Abstract taken from





Point-to-Point Wave Propagation Through an Intermediate Layer of
Random Anisotropic Irregularities: Phase and Amplitude Correlation
Functions
Title Text
De Wolf, D. A.Author Text
Trans. IEEE vol. AP-13, no. 1, pp. 48-52, January 1965.Source Text
Keyword Text
The problem of wave propagation from a point source to a point of  observation
through an intermediate slab containing random weak dielectric irregularities
is considered.  Under the assumption that the spatial correlation of the
permittivity is a Gaussian one with correlation distances much larger than the
wavelength, the phase and amplitude auto- and cross-correlations are
computed for any distance of source and receiver to the slab.  Comparison is
made to the analyses by Karavainikov and Yeh which are shown to be limiting
cases of the present work.  (Author's abstract, formal literature, English






Radiation Patterns of Electric Dipoles in the Presence of a Conducting
Cylinder
Title Text
Du, L. J. and Tai, C. T.Author Text
Ohio State University Research Foundation, Antenna Laboratory, Columbus,
Ohio DDC No. AD 458 399, 31 January 1965.
Source Text
Keyword Text
The effect of obstacles upon the radiation pattern of an antenna is a problem
of practical importance to designers of antenna systems on ships.  From the
theoretical point of view, only obstacles of simple geometrical shapes can be
treated, such as sphere, cylinder and wedge.  In the case of cylinders, the
problem has been treated by Carter, Lucke, Wait, and possibly by many
others.  However, numerical calculations are not extensive.  In this report, we
shall first present the general formulation based upon the technique of dyadic
Green's function.  Such a treatment appears to be more compact than
Carter's method based upon reciprocal theorem.  It is also more versatile than
Lucke's method based upon scalar Green's function.  Finally, a fairly large
amount of computed data is included to show the effect of cylinders of various
dimensions and of the separation between the cylinder and the dipoles.






The Craft of IntelligenceTitle Text
Dulles, A.Author Text
The Craft of Intelligence, New York:  The New American Library,
Incorporated, Signet Book No. T-2584, pp. 123-126; January 1965.
Source Text
Keyword Text
Describes in laymen's language, the process by which radio direction-finding
has been used to advantage by intelligence agents and gives a historical
review (elementary) of D/Fing by counterintelligence forces from World War II
to the present time, citing some particular cases.  (Written for this publication







Pulse Compression for Oblique Ionosphere Sounding, Part A,
Theoretical Considerations
Title Text
Egan, R. D.Author Text




A significant interest has recently developed in the use of pulse compression
techniques for ionosphere sounding  applications to achieve greater sensitivity
with peak power limited systems without a corresponding sacrifice in
resolution.  Achieving satisfactory mode resolution in both vertical and oblique
sounding requires the use of pulses with a duration of 100 microseconds or
less.  For this  pulse length, and any longer pulses, peak transmitting power
is generally limited, by equipment size complexity and cost, to less than 100
kilowatts.  Exceeding this power level also imposes a severe economic
burden in the cost of suitable antennas.  At vertical incidence, a 100
microsecond pulse transmitted at a peak power level of 10 kilowatts has
proven to be satisfactory for routine sounding.  However, on oblique sounding
circuits, because of the much greater ranges involved on some circuits, it has
been impossible to achieve satisfactory performance with a 100 microsecond
pulse at 30 kw peak power.  On these same   circuits, a 1000 microsecond
pulse at 30 kw peak power has proved acceptable performance.  Thus, it
appears necessary to improve the sensitivity of the 100 microsecond pulse
sounding by at least 10 dB.  This sensitivity improvement might be gained in
several ways:  (1) increase peak power to 300 kw; (2) a 10 dB increase in
total system antenna gain; (3) integration over a time period of 10 to 100
times the present operating time on each frequency; (4) use of pulse
compression to achieve the same transmitted bandwidth and consequently
the same time resolution, while using a longer pulse with its greater total
energy and therefore greater sensitivity.  The limitations in the use of the first
three techniques have already been considered or are apparent.  This paper
discusses the last approach.  (Abstract taken from author's introductory







Research in Connection with Propagation of Very Low FrequenciesTitle Text
Eitzenberger, J., Fischer, W., Harbauer, J. K., Hillmann, J., and Ries, G.Author Text
Battelle Institute Frankfurt am Main, Final Technical Report, Contract No. DA
91-591-EUC-1873, ASTIA No. AD-460 780; 31 January 1965.
Source Text
Keyword Text
The receiving equipment used in the initial stage of research had a partly
mechanically operated servo loop.  Our studies led to the development of a
receiving device with an electronic filter of extremely small bandwidth.  The
bandwidth and thus the response time of recording can be easily
accommodated to the signal-to-noise ratio.  An extensive noise suppression
is reached by various circuit arrangements.  The results furnished by the
analysis of the phase and amplitude recordings for large distances (d>5000
km) between transmitter and receiver confirmed the model of one-mode
propagation.  However, for explaining details, especially during sunrise and
sunset, the higher-order modes have to be taken into consideration.  At
smaller distances (720 km) between transmitter and receiver the interference
between the ground wave and the different sky waves leads to irregular phase
and amplitude variations for the resultant field strength.  (Author's abstract,
technical report including miscellaneous government published material,







Self-Stabilizing Adaptive Control SystemsTitle Text
Fraser, Edward C.Author Text
SEL Technical Report No. 6772-1, AFAL-TR-65-57, SU-SEL-65-001, DDC AD
No. 463085,  Systems Theory Laboratory, Stanford Electronics Laboratories,
Stanford University, Stanford,  California, January 1965.
Source Text
Keyword Text
The objective of the research reported herein is the development and analysis
of new and improved methods for adjusting the variable parameters of an
adaptive controller for a dynamic system.  These methods extend the
applicability of presently known adaptive optimization techniques, since they
remove the constraint that the controller-plant system must be stable before
the adaptive optimization techniques may be successfully applied.  Two
methods of approach are pursued:  the first involves the use of a human critic
to evaluate system performance, and bases controller adjustment on his
evaluations; the second examines several possibilities for completely
mechanizing the adjustment  of the controller parameters.  In the first
approach, it is shown that several adaption methods will cause the controller
to converge to a desirable configuration provided that the critic makes less
than 50 percent errors in his decisions.  In the second approach, it is shown
that each of two direct methods of mechanizing the function of the critic is
limited in applicability.  On the other hand, a completely automatic two-step
controller adjustment procedure is successfully developed which is applicable
to a wide class of dynamic systems.  This procedure involves the
identification  of the  unknown plant parameters, and the calculation from
them of a suitable set of controller weights.  The general conclusion that may
be drawn from this research is that for a wide class of dynamic plants, it is
possible to design an adaptive controller that is capable  of establishing
stable system operation even though the system is initially unstable.
Publication of this technical documentary report does not constitute Air Force
approval of the report's findings or conclusions.  It is published only for the
exchange and stimulation of ideas.  (Author's abstract, technical report,






Relationship between Phase and Effective Path for Oblique Ionospheric
Propagation
Title Text
Gething, P. J. D.Author Text
J. Atmos. Terrest. Phys., vol. 27, no. 1, p. 57; January 1965.Source Text
Keyword Text
The effects of earth curvature were neglected by Appleton in deriving the well-
known relationship, dP/df = (P'- P)/f  between phase path P and effective path
P' for oblique propagation of a signal of frequency f.  It is shown that this
equation is still rigorously satisfied when earth curvature is taken into
account.  An expression for phase path, correct to first order curvature terms,
is derived for a layer of parabolic electron density distribution and it is shown
that the relationship is satisfied by this and the corresponding expression for











Kearfott Division,  General Precision, Inc., Little Falls, N.J., Quarterly Report
No. 2, DDC No.  AD 458 146, 31 January 1965.
Source Text
Keyword Text
The general objective of this contract is to develop broad band omnidirectional
multi-turn loop type radiators in 2 to 30 mc/s range.  This report discusses
further multi-turn loop theory development and the experimental nine-turn loop
antenna evolved therefrom.  Test methods and data are presented on the field
and laboratory tests of this experimental antenna conducted to date.
(Author's abstract, company published technical notes, English language,
document not available, ground vehicle antennas, loop antennas, portable,
high frequency, mobile, theory, tests, experimental data, radio equipment,
omnidirectional antennas, programming, computers, design, antenna feeds,







Improvement of the Tropospheric Correction for Doppler Data, Based on
a Study of Upper Air Meteorological Data
Title Text
Hopfield, H. S.Author Text
Johns Hopkins University, Applied Physics Lab., Silver Springs, Maryland,




The effect of tropospheric refraction on the Doppler shift has up to now been
computed on the basis of a simple quadratic model of the height variation of
the refractivity N of air.  The validity of this model in predicting the correct
tropospheric range error for a vertically arriving signal is investigated here.
The area under an N vs. height curve obtained from observed upper air data
has been compared with the area under corresponding quadratic profile (which
starts at the same surface value of N), for 34 profiles observed at a variety of
geographic locations, altitudes and seasons.  The results show that the ratio
between the tropospheric error due to the quadratic model and that due to the
observed refractivity profile is in general not unity but is a linear function of the
refractivity at the surface.  This relation provides a simple correlation factor for
improving the computed tropospheric refraction correction for the Doppler
shift.  (Author's abstract, technical report including miscellaneous government











IEEE Trans. on Ant. and Prop., vol. AP-13, pp. 7-20; January 1965.Source Text
Keyword Text
Studies are made of both the driving-point impedance and the amplitude and
phase distributions of the current in a circular loop which is driven by an
arbitrary number of delta-function generators and loaded with an arbitrary
number of lumped impedances.  The only restriction imposed in the present
treatment is that the elements (either generator or load) are spaced at equal
intervals of 2πb/m along the circumference where m is the total number of
elements and b is the radius of the loop.  The numerical calculations include
loads with negative resistances in order to take account of loops loaded with
an element like an Esaki tunnel diode, with proper precautions against both
self-oscillation and switching effects.  A study of such precautions is to be
considered separately.  The experimental results agree quite well with theory
except for the larger values of βb.  The radiation patterns of the loop antennas
with βb = 1 loaded with various resistors were also measured.  (Source of
abstract unknown, formal literature, English language/USA abstract,






The Circular Loop Immersed in a Dissipative MediumTitle Text
Iizuka, K.Author Text
IEEE Trans. on Ant. and Prop., vol. AP-13, pp. 43-47; January 1965.Source Text
Keyword Text
Investigations were made of the radiating and circuit properties of circular loop
antennas when immersed in conducting media with various loss tangents.
The following quantities were experimentally examined and compared with the
available theoretical results.  (1) Driving point admittance Yin of circular loops
as a function of the circumference per wavelength, 2πb/λ = βb.  (2) Current
amplitude and phase distributions.  (3)  Field patterns.  In each case the loss
tangent σ/ωεrεo of the medium (conductivity σ, permittivity εrεo) is taken as a
parameter.  The experimental results are in good agreement with the theory.
A comparison between the behavior of the loop in a conducting medium and
those of a linear dipole was made wherever possible.  It was discovered that
there is a cut off size beyond which the driving point admittance of a linear
dipole is the same whether or not its ends are connected to form a loop.  This
particular loss tangent is 1.06, and the cut off size is λ/2.  A circular loop
antenna with βb = 1.0 is excited predominantly in a dipole mode and its field
pattern resembles that of a two element dipole array.  A study was made to
determine how this pattern becomes more like that of a monopole as the loss
tangent of the solution is increased.  (Author's abstract, formal literature,






Circular Loop Antenna Multiloaded with Positive and Negative ResistorsTitle Text
Iizuka, K.Author Text
Trans. IEEE, vol. AP-13, no. 1, pp. 7-20; January 1965.Source Text
Keyword Text
Theoretical analysis of both driving-point impedance and amplitude and
distributions of current in circular loop antenna which is driven by number of
delta function generators, and loaded with arbitrary number of lumped
impedances; computation of driving-point impedance amplitude and
distribution of electric current using tunnel diode as two-terminal loading
element.  (Science or engineering abstract, formal literature, English






Doppler Principle as Navigation AidTitle Text
Kramar, E.Author Text
Nachrichtentechnische Zeit, vol. 18, no. 1, pp. 27-32; January 1965.Source Text
Keyword Text
Brief review of present day practical applications in radio location; two new
Doppler navigation methods developed in United States are discussed, of
which one employs principle of synthetic directional antennas while other
uses laser gyro, called ring laser, for navigational purposes.  (Science or







The Analysis of Work of Duplexer for Direction FindingTitle Text
Krawczyk, M.Author Text
Rozprawy Elek trotech, vol. 11, no. 1, pp. 211-237; January 1965.Source Text
Keyword Text
The duplexer includes two tubes ATR (anti-transmit-receive) and one tube TR
(transmit-receive).  The accurate analysis concerns the work of the duplexer
at low power level.  In consequence expressions have been obtained, which
determine the optimal distance between both tubes ATR the influence of
losses of the tubes ATR and of reflection factor of transmitter on the reflection
factor branch of transmitter.  The design of this duplexer at low power level
could be based on the discussed equations.  (Science or engineering







CHIRP: a New Radar TechniqueTitle Text
Lancaster, DonaldAuthor Text
Electronics World, vol. 73, no. 1, pp. 42-3 and 59, January 1965.Source Text
Keyword Text
Using a swept-frequency approach, this new radar has greatly improved range
and target resolution over conventional pulse methods and is also less
susceptible to present-day jamming techniques.  (Abstract source  unknown,






Spatial Aiming of Reconnaissance SensorsTitle Text
Lozins, N.Author Text
Honeywell, Inc., St. Petersburg, Florida, Technical Report AL TR-64-324,
Contract AF 33(657)11565, ASTIA No. AD-460 894; January 1965.
Source Text
Keyword Text
This study concerns the feasibility of pointing and controlling reconnaissance
sensors within an accuracy of ten arc-seconds or better.  Both aerodynamic
and space environments are considered Descriptions and functional block
diagrams for both gimbaled and hard-mounted (ungimbaled) reconnaissance
systems are developed.  In order to establish accurate pointing control
feasibility, laboratory demonstration hardware in breadboard form was
developed.  The command servo system developed under this program
achieved ±2.5 arc-second accuracy.  The servo loop performance was limited
only by the encoder resolution.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Transequatorial Propagation: Task Bridger Introductory ReviewTitle Text
McCue, C. C. and Fyfe, D. F.Author Text
Proc. I.R.E.E. (Australia), vol. 26, no. 1, pp. 1-10, January 1965.Source Text
Keyword Text
A brief description is given of experiments to clarify the characteristics and
nature of anomalous transequatorial propagation via the ionosphere being
undertaken during the International Quiet Solar Year (I.Q.S.Y.) by the
Weapons Research Establishment and its collaborators.  A summary is
presented of the published information on transequatorial propagation
anomalies and on certain other related phenomena.  (Abstract source







Portable Spaced-Loop AntennaTitle Text
Moore, J. D., and Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Final Progress Report




The theory of the portable coaxial spaced-loop antenna is reviewed by
reference to early reports detailing the theoretical performance.  The
experimental model of the portable spaced-loop antenna covering the 20- to
150- mc frequency range is described in detail.  The testing of the
experimental antenna incorporating the modified AN/PRD-7 and 8 pedestal
and the azimuth indicator for the AN/PRD-5 at Southwest Research Institute
is described.  The results of the sensitivity tests indicate that the antenna is
capable of taking bearings on 2 microvolt per meter signals over the required
range.  The D/F and sense performance of the antenna is described for
vertical polarization, horizontal polarization, and mixed polarization.  Bearing
error data are given in terms of each polarization.  All observed pattern
distortions and bearing errors are listed and traced to specific engineering
limitations of the first model.  These limitations of the first model are
engineering and may be corrected by improved design.  Design improvements
of the experimental model are discussed in detail.  The use of three separate
antennas for the same pedestal to cover the 20- to 150- mc frequency range
is suggested as the most practical method of over-coming control circuitry
complications of the single antenna and to avoid other problems of the single
antenna approach.  It is concluded that it is feasible to use a coaxial spaced-
loop as a portable direction finder in the 20- to 150- mc frequency range with a
2-microvolt per meter sensitivity.  The limitations which exist in the present
model are not fundamental in nature but are related to engineering design
procedure; furthermore these limitations are all in the area of pattern distortion
and not sensitivity.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






One-way Ranging and Direction-Finding for IFR Aircraft Formation
Stationkeeping
Title Text
Prast, Johannes W., Michnik, Lewis and Calhoun Sherwood H.Author Text
Sierra Research Corp., Buffalo, N.Y., DDC No. AD 481 073, January 1965.Source Text
Keyword Text
(Abstract not available, company published technical notes, English
language, document not available, formation flight, direction finding, radar
navigation, airborne, backscattering, radar equipment, ranges, distance, plan
position indicators, radar beacons, transmitter-receivers, multipath radar,







Polarization of Jovian Emission at Decameter WavelengthsTitle Text
Sherrill, W. M.Author Text
Nature, vol. 205, p. 270; 16 January 1965.Source Text
HF, polarization, JupiterKeyword Text
During the period September 1-December 31, 1963, observations of the
polarization of radio-wave emission from Jupiter were made at 15.2, 16.2,
18.2, 22.2, and 24.2 Mc/s.  The Southwest Research Institute two-helix
polarimeter, utilizing a twin channel receiver, was expanded so that
determination of the cross-correlation of the right and left circular components
was made separately for each Jupiter burst.  This type of radio polarimeter
scheme has been described by Cohen.  The calibrated polarimeter thus
provided determination of the polarization fraction (m), axial ratio (r) and sense






Great-Circle and Deviated-Path Observations on C.W. Signals Using a
Simple Technique
Title Text
Silberstein, R., and Dickson, F. H.Author Text
Trans. IEEE, vol. AP-13, no. 1, pp. 52-63; January 1965.Source Text
Keyword Text
A modification of the Pinwheel techniques of observing hf signals propagated
over deviated paths was used over Pacific paths on 12, 18, and 30 Mc/s.
Strip-chart records made of cw signals with directive receiving aerials rotating
ten times as fast as similar transmitting aerials gave distinct records of
deviated scatter signals alone or coexisting with great-circle signals.  By the
use of precise program timers, combined receiving and transmitting azimuths
for strongest signals were obtained.  Although scattering from land masses or
from equatorial "spread-echo" layers seemed a possibility when scatter
signals came from a relatively fixed location, most of the results examined
indicated, for all frequencies, variable scattering locations on the sea,
determined by skip conditions.  The method, in refined form, appeared to hold
promise both as a research tool and as a means of obtaining additional hours
of useful propagation during failure of a great-circle  mode.  It was believed
that the techniques should be investigated as a possible alternative or adjunct
to the station-network scheme currently considered as a means of routing
traffic during arctic disturbances.  (Author's abstract, formal literature, English






A Digital Technique for the Measurement of Phase AngleTitle Text
Steiner, W. G.Author Text
Illinois University, Engineering Experiment Station, Technical Report No. TR-
26, Contract Nonr-183402, ASTIA No. AD-612 146; January 1965.
Source Text
Keyword Text
A digital technique for the measurement of phase angle is presented.
Although the method is completely general, a particular model is designed
here.  The model is designed to measure in 100 microseconds the phase
angle between two 250 kc input signals which range independently between
50 mv and 10 v RMS in amplitude.  The measurement is indicated
electronically by means of sixteen parallel output signals and visually by
means of four Nixie indicator lamps.  This discussion also includes a
statistical analysis of the effect of random noise on accuracy and an
evaluation of a portion of the phasemeter which was actually built and tested.
(Author's abstract, technical report including miscellaneous government







A Digital Technique for the Measurement of Phase AngleTitle Text
Steiner, William G.Author Text
Technical Report from: Illinois Univ Urbana Engineering Experiment Station.
Report RRL-272-TR-26, 2 pages; January, 1965.
Source Text
phase meters, digital computers, direction  finding,
radio equipment, digital systems, pulse amplifiers,
oscillators, computer logic, measuring devices
(electrical and  electronic), noise (radio), gates
(circuits), trigger circuits, phase angle
Keyword Text
A digital technique for the measurement of phase angle is  presented.
Although the method is completely general, a  particular model is designed
here. The model is designed to  measure in 100 microseconds the phase
angle between two 250 kc  input signals which range independently between
50 mv and 10  v rms in amplitude.  The measurement is indicated
electronically by means of sixteen parallel output signals and  visually by
means of four Nixie indicator lamps. This  discussion also includes a
statistical analysis of the effect  of random noise on accuracy and an







Movements and Activities of Foxes as Determined by Radio-TrackingTitle Text
Storm, G. L.Author Text
J. Wildl. Mgmt., vol. 29, no. 1, p. 1; January 1965.Source Text
Keyword Text
In Carroll County, Illinois, the movements of five red foxes (Vulpes fulva) fitted
with miniature collar-type transmitters were recorded by using a tracking
system described by Cochran and Lord (1963).  Four recaptured foxes, two of
which had carried transmitters during a 10-month period, showed no evidence
of skin chafing caused by transmitters.  Adult animals regularly returned to
familiar rest areas for daytime resting but seldom reused a particular bedding
place.  Two adult males were located at night an average distance of about
0.5 mile from daytime rest areas.  These estimates are based on the
distances between radio fixes representing daytime retreats and individual
fixes showing nocturnal movements.  The home range of one adult male
during a 6.5 month-period was 1.9 miles long by 1.4 miles wide.  Precise
estimates of home-range areas seemed infeasible, but crude acreage
estimates for the ranges of two adult foxes averaged 955 acres.  Intraspecific
activity and availability of food were markedly important environmental factors
affecting the movements of foxes.  (Author's abstract, technical report
including miscellaneous government published material, English






Infrared Technology in Military MattersTitle Text
Tyapkin, B. V., Ivanov, Yu. A.Author Text
Technical Report from: Foreign Tech Div Air Force Systems Command Wright-
Patterson, AFB Ohio., Report FTD-MT-64-153-TT, 2 pages; January, 1965.
Source Text
infrared radiation, armed forces operations, images,
optical  equipment, physical properties, communication
equipment,  navigation, guided missiles, direction
finding, photographic  intelligence, energy,
photography, homing devices,  countermeasures,
effectiveness, sources, propagation,  scattering,
atmosphere, USSR
Keyword Text
Contents:  Basic ideas about radiation Sources of radiation  Propagation of
radiation energy in the atmosphere Optical  materials and optical systems
Optical systems Receivers of  radiation energy Image converters Support of
combat actions  Intelligence with the help of infrared rays Heat-direction
finding systems Thermal heads of homing guidance system  Effectiveness
and range of instruments of infrared technology  Counteraction to infrared






Radiation Resistance of Elementary Loop Antenna in Magnetoionic
Medium
Title Text
Weil, H., and Walsh, D.Author Text
Trans. IEEE , vol. AP-13, no. 1, pp. 21-27; January 1965.Source Text
Keyword Text
Formulas for radiation resistance for loop antenna immersed in magnetoionic
plasma; computation of radiation resistance using digital computers; analytic
expression is derived for case of small magnetic fields.  (Science or
engineering abstract, formal literature, English language/USA abstract,







A Method for Designing Inductive Loops for Personal Paging EquipmentTitle Text
Zaboklicke, E.Author Text
Prace Inst. Tele-i Radiotech., vol. 9, no. 1(30), pp. 63-84; January 1965.Source Text
Keyword Text
The distribution of magnetic field produced by inductive loops in buildings with
reinforced concrete and steel construction was investigated.  Experiments
were performed over the ultrasonic frequency range, as used in the Personal
Paging Equipment.  Results are compared with those calculated for free-
space conditions, and a coefficient βmin is derived which takes into account
the effect of steel structures upon the magnetic field distribution.  A method
for designing inductance loops for personal paging installations is given,
based on the experimental correction coefficient, βmin.  (Science or
engineering abstract, formal literature, Polish language/abstract, document






Spectrum Signature Data of Rawin Set AN/GMD-1B, Serial No. 292Title Text
AnonymousAuthor Text
Pan American World Airways, Inc., Tucson, Arizona, Contract No. DA 02-086-




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Electronic Pointing Device (Microwave) System (Electrotransit)Title Text
AnonymousAuthor Text
Cubic Corp., San Diego, California, Final Engineering Report, Report No.
FER/104-1, DDC No. AD 471 726L, February 1965.
Source Text
Keyword Text
A breadboard microwave pointing device (electrotransit) was designed,
fabricated, and tested.  This pointing device and accompanying RF sources
comprise a portable, battery=operated azimuth angle measuring system
which has application in the fields of surveying, mapping, geodesy, as well as
basic research in tropospheric propagation and turbulence studies.  The angle
measuring sensor combines a KA-band interferometer with an optical
theodolite to provide two distinctly separate modes of pointing.  Azimuth
angle can be read directly to 0.1 arc-second from the theodolite azimuth
circle.  Preliminary tests of the interferometer show a pointing repeatability on
the order of 2 arc-seconds, 3 signa, when tropospheric turbulence is at a
minimum.  (Author's abstract, company published technical notes, English






Status Report, Reduction of Shipboard Radio InterferenceTitle Text
AnonymousAuthor Text
Ohio State University, Columbus, Ohio, Contract No. N123(953)31663A,
ASTIA No. AD-458 397; 23 February 1965.
Source Text
Keyword Text
The purpose of this contract sponsored by The Naval Electronics Laboratory,
is the study of antennas in shipboard environments at frequencies of 2-30 mc.
 The disturbance of radiation patterns by superstructure and other obstacles,
and the reduction of mutual coupling between antennas represent the two
main problems for study.  The first problem, that of pattern disturbance
caused by superstructure, has been approached by approximating the
radiating source by an infinitely long line source, and the offending structure
(of arbitrary shape) by an array of thin infinitely long wires outlining its surface.
 Such a cylindrical configuration approximates many practical shipboard
situations and provides some basis for the location of antennas aboard ship.
The second problem, that of radiation interference in the close confines of a
ship, was approached via the characteristic mode concept.  Very briefly, this
approach presumes that the radiation patterns of antennas located on a hull
(at the low frequencies under discussion) are a sum of simpler patterns which
are characterized by the hull shape alone.  It was felt that the delineation of
these patterns, or modes, could aid the decoupling problem if they were found
to be orthogonal.  They also could be used as a tool in aperture synthesis
techniques and array design.  Both foregoing problems are reviewed.
(Author's abstract, technical report including miscellaneous government







Application of the Butler Array to Electromagnetic Compatibility
Techniques Program
Title Text
Bryant, William E.Author Text
Advanced Development Laboratories, Inc., Air Force Avionics Laboratory,
Research and Technology Division, Air Force Systems Command, Wright-




The purpose and technical approach of the application of the Butler Array to
electromagnetic compatibility techniques program was to develop and
demonstrate advanced antenna pattern control techniques utilizing the Butler
beam forming matrix.  Strip transmission line techniques were advanced to
integrate a  printed antenna array with the matrix to form a unified, compact
antenna system.  Antenna patters were obtained which demonstrated the
ability of the Butler array to enhance system security and reduce interference
problems.  Two different systems were designed, developed, and evaluated
under this contract.  Each system consisted of a broadband eight-element
Butler array.  The first system operated from 2.0 to 4.0 Gc/s, S-band, and the
second operated from 7.0 to 11.0 Gc/s, X-band.  Both units utilized advanced
strip-transmission line techniques and required individual component design
and development to obtain the broadband characteristics.  The S-band
system was also used to demonstrate special beam forming techniques
relating to the compatibility techniques program.  Antenna patters were
measured for both systems.  The contract objectives were fulfilled.  (Author's






The Amplitude Fluctuations of the Radio Wave Scattered from a Thick
Ionospheric Layer with Weak Irregularities
Title Text
Budden, K. G.Author Text
J. Atmos. Terrest. Phys., vol. 27, pp. 155-72, February 1965.Source Text
Keyword Text
The signal received at the ground from a satellite or radio star shows small
fluctuations of both phase and  amplitude, which are produced by irregularities
of refractive index in the ionosphere.  The amplitude fluctuations are mush the
easier to measure and this  paper examines theoretically what can be learned
about the ionosphere from a study of amplitude fluctuations alone.  The
departure of the amplitude from its mean value is a function of position on the
ground and can be described by a two dimensional autocorrelation function,
whose Fourier transform is called the Spectral Intensity function.  The paper
shows how to find  this function, and studies its properties for a thick
ionospheric layer with field-aligned irregularities.  In many cases, it displays a
minimum value at a spatial frequency which depends on the mean height of
the scattering layer.  The value of the  function at the minimum depends on
the thickness of  the layer.  (Author's abstract, formal literature, English






DIBINT. Distance, Bearing, and Intersection Computer ProgramTitle Text
Davis, Elton D., Tremper, Phillip G.Author Text
Computer Program from: Federal Communications Commission, Washington,
D.C. Research Div., Report FCC/OCE/R-65-01, 19 pages; February, 1965.
Source Text
computer programs, radio transmission, DIBINT computer
program, NTISFCC
Keyword Text
This computer program is designed to provide the reader studying radio field
strength  prediction techniques with a convenient means for determining great
circle paths. It also  looks toward the future implementation of a technique for
plotting long range high  frequency radio direction finding bearings on an X-Y
plotter at the F.C.C. It is a general  purpose program that meets a wide range






Active Antennas:  Tunnel-Diode-Loaded DipolesTitle Text
Fujimoto, K.Author Text
Proc. IEEE, vol. 53, no. 2, p. 174; February 1965.Source Text
Keyword Text
The concept of antenna structure, which is classically defined as being
passive, reciprocal, linear, and invariable with time is being extended to
include active, nonreciprocal, nonlinear, and time-variable characteristics.  As
one step toward realizing this more general concept, antennas combined with
receiver and transmitter systems employing solid-state devices have been
studied and their usefulness has been reported.  Interest in this area has
been steadily growing and the rather extensive work is a measure of the
significance of integrated systems.  It is the object of this correspondence to
report some additional results obtained for a tunnel-diode-loaded dipole
antenna.  (Author's abstract, formal literature, English language/USA






Pattern Optimization Study  of a Radiating Lens Fed by a Goubau Beam
Waveguide
Title Text
Kaufmann, J.  FrankAuthor Text




This report describes an experimental study aimed toward optimizing the
radiation pattern of an aperture lens fed with Goubau beam waveguide.   The
parameters which were studied are the effects of inhomogeneities in the lens
dielectric material on the radiation pattern, and the source used to excite the
beam waveguide.  The energy in the near-field of the aperture was found to be
badly scattered when the aperture lens was made from a foam dielectric
which had air cells and appreciable fraction of a wavelength in diameter.  A
homogenous dielectric such as polystyrene was found to give good
performance.  A source is needed which will excite a very nearly pure
fundamental mode on the beam waveguide.  The source which performed best
was a circular horn used at a distance such that its far-field excited the beam
waveguide.  (Author's abstract, technical report, English language, file no.
1066, beam waveguide, coupling structure, millimeter antenna, lens antenna,






Navigational Satellites-Beacons for Ships and PlanesTitle Text
Keats, E. S.Author Text
Electronics, vol. 38, no. 3, pp. 79-86; 8 February 1965.Source Text
Keyword Text
Brief review of presently available navigational aids and their shortcomings;
system proposed uses satellites equipped with gravity-gradient altitude
control, solar cells to supply power, interferometer antennas for measurement
of direction, radar and helical antennas and sensors; methods for measuring
distance and direction.  (Author's abstract, trade journal, English







Marchese, Joseph F.Author Text
Electro-Technology, pp. 54-8, February 1965.Source Text
Keyword Text
Factors affecting the accuracy with which range, velocity and angle  of a
target can be measured are bandwidth, radiated energy, noise, and
pulsewidth.  These factors can be optimized by pulse-compression







Design and Development of the AS-1610(XN-1)/SLR-10 Three-Loop
Antenna for the AN/SLR-10 Countermeasures System
Title Text
Moore, John D. and Travers, Douglas N.Author Text
Southwest Research Institute,  Dept. of Applied Electromagnetics, San




The AS-1610(XN-1)/SLR-10 three-loop antenna was designed and developed
to provide the D/F function for the AN/SLR-10 countermeasures system
between 100 kcs and 100 mcs.  The antenna provides simple loop D/F with
conventional sense to 3.2 mcs and spaced loop D/F from 3.2 to 100 mcs with
a simple loop sense antenna.  The antenna was given a thorough field
evaluation at Southwest Research Institute with the modified AN/SLR-10
countermeasures system prior to the shipment for installation on a ship.  The
modifications to the AN/SLR-10 countermeasures system to make it
compatible with the AS-1610(XN-1)/SLR-10 antenna are briefly discussed.
The data of this report will indicate that there has been a considerable delay
from the time of the completion of the program by Southwest Research
Institute and the submission of this final report.  However, the report was
delayed at the request of the Navy to include final shipboard test data in this
final report.  The antenna was installed on the U.S.S. Gyatt. However, tests
have not been completed as explained in this report.  A "final reporting" dated
12 May 1962 was submitted to meet contractual requirements and to
coincide with the completion of the original antenna reporting and activities.  A
request for a final report reflecting data subsequent to that date has made it
appropriate to prepare this report reviewing all work to the present time.






Military Potential Test (Comparative Evaluation) of Omni-Range Receiver
Sets. <NOTE> Final Rept. 1 Oct-15 Dec 64
Title Text
no authorAuthor Text
Technical Report from: Army Aviation Test Board Fort Rucker Ala., 97 pages;
February, 1965.
Source Text
radio receivers, radio navigation, avionics, acceptance
tests, test and evaluation,  direction finding,
maintenance, AN/ARN-30-AN/ARN-59, NTISDODXA
Keyword Text
The US Army Aviation Test Board, US Army Electronic Proving Ground, and
US  Army Human Engineering Laboratory conducted the Military Potential






Military Potential Test (Comparative Evaluation) of Automatic Direction
Finding  Equipment.  <NOTE> Final Rept. 1 Oct-15 Dec 64
Title Text
no authorAuthor Text
Technical Report from: Army Aviation Test Board Fort Rucker Ala., 106
pages; February, 1965.
Source Text
direction finding, radio direction finders, automatic,
radio equipment, airborne,  navigational aids, army
aviation, army aircraft, army equipment, acceptance
tests,  comparison ,aircraft navigation, NTISDOXA
Keyword Text
The ADF system is a lightweight airborne navigation aid that automatically
provides a  visual indication of relative bearing of a radio transmitter with






Second-Order Effects in High-Frequency Transionospheric PropagationTitle Text
Ross, W. J.Author Text
J.  Geophys. Res., vol. 70, no. 3, pp. 597-612, 1 February 1965.Source Text
Keyword Text
Refraction and  polarization rotation effects in high-frequency radio waves
passing  through the ionosphere are commonly used to determine the
integrated electron content by applying a first-order ray theory.   More detailed
analyses show that the distribution of ionization enters the theory in second-
order effects.  Previously, these second-order effects have been included in
the analyses by solving for the propagation paths in model ionospheres, using
digital computers and adjusting the model to fit the observations.  This paper
presents an analytical derivation of the second-order effects, in a form suitable
for manual data reduction and including the effects of nonlinear refractive
index, ray-path bending, and magnetoionic mode splitting.  Application of the
equations to ionospheric models shows order of magnitude error reduction as
compared with first-order analysis methods.  The significance of the results in
experiments involving phase-path dispersion and polarization rotation
dispersion is discussed.  It is proposed that maps of certain parameters of
the second-order equations be computed in conjunction with the magnetic
field component maps required by  the first-order equations, so that manual
inclusion of second-order effects may be possible in the analysis of data from







A Study of Array Beam Switching TechniquesTitle Text
Schrank, H. E., Hooper, W. P., and Davis, R. S.Author Text
Westinghouse Defense and Space Center, Baltimore, Maryland, Project No.
4506, Contract No. AF 30(602)3394, ASTIA No. AD-459 585; February 1965.
Source Text
Keyword Text
Array beam switching  techniques are an important part of devising improved
multibeam systems.  The purpose of this contract is to provide a handbook of
array beam switching as the final report.  The handbook will attempt to
collect, generate and organize information which will aid in the optimization of
multibeam systems.  The first quarterly progress report discussed the
objectives, scope and course of action of the program as well as the progress
for the first quarter.  The second quarterly progress report discusses special
areas of interest in array switching and continues the survey of array antenna
systems.  The followings topics are discussed:  Switching Configurations;
Hybrid Matrix Switch; Ferrite Devices; Diode Switch; Tube Switches; Latching
Ferrite Phase Shifter Drivers; Components.  (Author's abstract, technical
report including miscellaneous government published material, English






Radiation from an Electric Dipole in a Plasma ColumnTitle Text
Seshadri, S. R.Author Text
Proc. IEE, vol. 112, no. 2, p. 249; February 1965.Source Text
Keyword Text
The radiation characteristics of an axially oriented electric dipole in an
isotropic plasma column are investigated.  Surface waves are found to be
excited for frequencies of less than 1/√2 times the plasma frequency.  The
dependence of the power carried by the surface wave, as well as that carried
by the space wave, on the frequency and the radius of the plasma column is
examined.  The surface waves are found to be excited with maximum
efficiency at about half the plasma frequency.  The radiation pattern in the far
zone is evaluated and found to have, in general, a maximum in the broadside
and a null in the end-fire directions.  The normalized radiation resistance is
found to vary as the square of the frequency for small column dimensions and
high frequencies.  (Author's abstract, formal literature, English






A Special Report on Bio-TelemetryTitle Text
Slater, Lloyd, E., Ed.Author Text
BioScience, vol. 15, no. 2, pp. 81-157, American Institute of Biological




Several facets of biotelemetry are discussed in the context of the necessary
collaboration between biologists and engineers.  The potentialities of
ecological biotelemetry are reviewed, worldwide active projects are surveyed,
and an extensive bibliography on the subject is included.  Field studies and
experiments are reported on avian navigation, tracking grizzly bears, ruffed
grouse behavior, and marine biotelemetry.  Documented data are presented
on the use of an advanced biotelemetering system to monitor the movement
and behavior of wildlife under natural conditions.  The automatic radio tracking
system used is described and the problems of data interpretation are
considered.  Technological developments are examined in relation to
designing systems for the field and for physiological data, transmitter range
and life predictions, and microelectronics and miniaturization.  (Abstract






Electronic Observers for Radio Direction FindingTitle Text
Smith, R. S.Author Text
Electrical Engineering Research Lab., University of Illinois, Contract Nos.
NObsr-64723, NObsr-89229, ASTIA No. AD-613 039; February 1965.
Source Text
Keyword Text
Automated bearing readout methods are investigated for the Wullenweber
wide-aperture radio direction finder, with particular attention to the effects of
amplitude modulation on bearing readout.  An examination of a generalized
RDF system is given to show the potential effects of the various components
on bearing readout accuracy, and the state of the art in RDF systems and
readout methods is reviewed.  The system to be used for this study, the
Wullenweber wide aperture set, is described in detail, noting the pertinent
characteristics for this study.  Some statistical characteristics involved in
readout problems are discussed and the three basic requirements for the
application of Wiener's work in time series are noted, along with the nature of
the output ensemble from the D/F receiver.  Tchebysheff's  inequality is
applied to the prediction of sample size requirements, and some sampling
rate considerations are noted in the light of the predicted sample sizes.
(Author's abstract, technical report including miscellaneous government







Electronic observers for radio direction finding technical report no. 11.
Electronic observers for  radio direction finder
Title Text
Smith, R. S.Author Text
Technical Report from: Illinois Univ., Urbana.  Radiolocation Research Lab.,
February 1965 97 pages, Refs, Report RRL-273, Astia Document (AD)-
613039, 1965.
Source Text
communications device, radio direction finder,
automatic, bearing, communications, device,  direction,








Electronic Observers for Radio Direction FindingTitle Text
Smith, Robert S.Author Text
Technical Report from: Electrical Engineering Research Lab Univ of Illinois,
Urbana. Report RRL-273-TR-11, 2 pages; February, 1965.
Source Text
direction finding, radio equipment, radio  signals,
amplitude modulation, monitors, display systems,
communication theory, statistical analysis, programming
 (computers), navigational aids, detection, data
processing  systems
Keyword Text
Automated bearing readout methods are investigated for the  Wullenweber
wide-aperture radio direction finder, with  particular attention to the effects of
amplitude modulation on  bearing readout. An examination of a generalized
RDF system is  given to show the potential effects of the various components
on bearing readout accuracy, and the state of the art in RDF  systems and
readout methods is reviewed.  The system to be  used for this study, the
Wullenweber wide aperture set, is  described in detail, noting the pertinent
characteristics for  this study. Some statistical characteristics involved in
readout problems are discussed and the three basic  requirements for the
application of Wiener's work in time  series are noted, along with the nature of
the output ensemble  from the DF receiver. Tchebysheff's inequality is applied
to  the prediction of sample size requirements, and some sampling  rate






Improved Transportable H.F. Direction Finder SetTitle Text
Williams, C.Author Text
Servo Corp. of America, Hicksville, N.Y., Quarterly Progress Report No. 3,
DDC No. AD 458 401L, February 1965.
Source Text
Keyword Text
Efforts were continued on the design and development of an improved
transportable H.F. direction finder.  The specific tasks discussed are as
follows:  The RF and DC control circuits of the fiberglass antenna were
modified to improve the performance in the elimination of cross modulation
and improved electrical height selection; final design and instrumental
accuracy data on the azimuth indicator is presented; fabrication of the new
goniometer-commutator chassis was completed and is described; the
antenna sequential switch was completed and is discussed; further results in
the investigation of commutator blending law improvement are presented and
discussed; the entire system is now entering field testing.  (Author's abstract,
Technical report, English language, document not available, direction finding,
radio equipment, mobile, high frequency, antennas, glass textiles, distortion,
modulation, control, azimuth, display systems, electronic commutators,
goniometers, electronic switches, diodes, semiconductor, antenna radiation






Improved Transportable HF Direction Finder SetTitle Text
Williams, C.Author Text
Servo Corp., of America, Hicksville, New York, Contract No. DA 36-039-AMC-




This work covers the work completed by Servo Corporation of America during
the third quarter, on the design and development of an Improved Transportable
HF Direction Finder.  The specific tasks discussed are as follows:  (1) The rf
and dc control circuits of the fiberglass antenna were modified to improve the
performance in the elimination of cross modulation and improved electrical
height selection; (2) Final design and instrumental accuracy data on the
azimuth indicator is presented; (3) Fabrication of the new goniometer-
commutator chassis was completed and is described; (4) The antenna
sequential switch was completed during this period and is discussed; (5)
Further results in the investigation of commutator blending law improvement
are presented and discussed; and (6) The entire system is now entering field
testing.  (Author's abstract, technical report including miscellaneous







Insulated and Loaded Loop Antenna Immersed in Conducting MediumTitle Text
Williams, R. H.Author Text
J. Res. Nat. Bur. Stand., vol. 69D, no. 2, pp. 287-289; February 1965.Source Text
Keyword Text
Theoretical analysis of loop antenna in spherical insulating cavity to determine
effect of permeable core loading of loop; it is shown that effective area of loop
is increased when it is loaded with spherical permeable material; effects of
conducting medium are negligible.  (Science or engineering abstract, formal







AN/FRD-10 Direction Finder Antenna Array Phase CharacteristicsTitle Text
Ady, Robert M.Author Text




The specific purpose of the experiment described in this report was to
establish whether or not the AN/FRD-10 direction finder antenna system with
reflecting screens would produce a predicted phase function with regularity
and repeatability.  Within experimental tolerance, the Marietta Wullenweber
antenna does behave as predicted for near-field excitation by ground wave
propagated signals.  Repeatability of measurements, both in terms of
conformance to a sinusoidal waveform shape and of the actual measurement
tolerances, was quite encouraging, considering the simplicity of the
instrumentation and the brevity of the test.  The data does establish the
integrity and independence of phase and amplitude samples of element
channels measured at the goniometer comb output.  It is also concluded that
the phase and amplitude response of the majority of elements to signals from
a transmitter located at the center of the array is sufficiently stable and
uniform at each frequency tested to warrant further investigation into a
potentially useful array checkout system.  The coarse-grained and limited
data does support the tentative conclusion that the phase response of
element channels to target signals should be predictable, based on observing
internally propagated test signals.  The minor discrepancies between the
observed and expected phase plots for the external transmitter case should
be easily and quickly resolved with improved instrumentation and more
detailed testing.  Optimistically, variations in relative phase and amplitude
responses under this set up would directly (although not linearly) relate to
overall array performance, both in terms of systems sensitivity and DF
accuracy.  In summary, the integrity of independent elemental phase samples
taken at the manual goniometer test comb output has been established for
both internal and external excitation.  The adequacy of the low powered
transmitter operating in a CW mode to produce a useable signal-to-noise ratio
under the specific test conditions was determined.  A more comprehensive
and extended field data collection is warranted to resolve the few
inconsistences in the existing data and, more importantly, to clearly develop
the relationship between elemental channel(s) degradation and overall system
degradation in establishing realistic system performance monitoring
specifications.  (Abstract taken from author's introduction and conclusions,






Net Controlled HF/DF EquipmentTitle Text
AnonymousAuthor Text
Sylvania Electronic Products, Inc., Mountain View, California, Final




All NCDF equipment changes that have taken place between 15 July 1964
and 23 December 1964 (equipment delivery date), which affect the functional
description of the NCDF equipment either at the system or unit level, are
described in Part I of this report, along with the revised functional
descriptions.  Also included in Part I are detailed descriptions of specific
NCDF design problems, and the solutions applied to these problems.  The
conclusions derived from design investigations are also outlined.  Part II of
this report presents specific recommendations for improvement of NCDF
chassis.  As shown by the distribution of the recommendations, the analog
portion of the receiver is the only major equipment area wherein significant
improvements could be made in a production model.  Part III of this report
provides statistical reliability data for the NCDF equipment.  Included are
failure rate and MTBF (mean time between failures) data for all NCDF units
and printed circuit cards, as well as samples of the dc circuit analyses
employed in the MTBF calculations.  Also included in Part III are appendices
containing a master table of contents, master list of illustrations, and master
list of tables, to facilitate the location of data contained in the interim
development reports.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Radio Direction Finding Below 300 Mc:  A Report BibliographyTitle Text
AnonymousAuthor Text
Defense Documentation Center, ASTIA ARB-No. 051591; 10 March 1965.Source Text
Keyword Text
Bibliography of unclassified documents pertaining to the ionosphere and
ionospheric research.  (Written for this publication by Southwest Research,
technical report including miscellaneous government published material,








Electronic Design, vol. 10, no. 4; 29 March 1965.Source Text
Keyword Text
The demand for greater bandwidth by commercial broadcasters during the
1920's contributed to abandonment of all work in the 10- to 30- Kc VLF
spectrum.  (Written for this publication by Southwest Research, trade journal,






Development of ECM ASW Detection and Classification SystemTitle Text
AnonymousAuthor Text
Local Electronics Systems, New York, Final Summary Report, Report No.
7019-5, Contract No. NOw-63-079-5, ASTIA No. AD-363 318; 31 March 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Rays in Magnetoionic TheoryTitle Text
Budden, K. G. and Daniell, G. J.Author Text
J.  Atmos. Terrest. Phys., vol. 27, pp. 395-415, March 1995.Source Text
Keyword Text
In a homogeneous magnetoionic medium the refractive index for a radio wave
is given by the Appleton-Hartree formula which assumes that the angle
between the wave normal and the superimposed magnetic field  is known.
But a radio signal travels along a path known as the "ray" which in general
has a different direction from the wave normal, and in some problems, it is the
ray direction which is known and the wave normal direction is at first
unknown.  A formula is given for finding the refractive indices when the ray
direction is given.  There are then six different possible waves whose
characteristics are determined by the solutions  of an equation of degree six.
The properties of this equation are illustrated by discussing some real
solutions when electron collisions are neglected, although the theory is valid
also when the refractive indices and wave normal directions are complex.  The
six solutions give directly the saddle points of an integrand used by some
authors to express the "far field" of a point  source of radio waves within the







Results of Continuous Wave Interferometer Multiple-Target TestsTitle Text
Crow, G. L.Author Text
Defense Research Lab., University of Texas, Report No. DRL-529, Contract
No. NOrd-16498, ASTIA No. AD-360 028; 16 March 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Cylindrical Arrays with Electronic Beam ScanningTitle Text
Davies, D. E. N., and McCartney, B. S.Author Text
Proc. IEE, vol. 112, no. 3, p. 497; March 1965.Source Text
Keyword Text
This paper describes methods for enabling the directional pattern of a
cylindrical array to scan continuously and repetitively through 360º by
electronic means.  This requires that the circular aperture distribution
corresponding to the far-field directional pattern should be subjected to
rotation relative to the fixed array.  Methods are described for independent
control of the amplitude and phase of the aperture distribution in order to
synthetise suitable forms of directional pattern.  Certain theoretical and
practical limitations on the proposals are also discussed.  The techniques are
applicable, in principle, to both transmission and reception; a brief discussion
of the relevance of the proposals to radar and sonar is also given.  (Author's







R. F. Shielding Performance of Reinforced Metal-Filled Conductive
Plastic Flat Gaskets
Title Text
Ehrreich, J. E., and Nimoy, M.Author Text
Trans. IEEE, vol. EMC-7, no. 1, pp. 50-54; March 1965.Source Text
Keyword Text
A paper presented at the Fifth Annual Symposium introduced this group to
the remarkable R. F. shielding potentials of the electrically conductive plastic
materials based on the new types of spherical metal filters.  It was stated in
this paper that the conductive plastics have volume resistivities as low as 10-5
ohm centimeters and, when properly used in a flange, would give total
attenuations in the range of 75 to 100 dB over the frequency range of 50 kc to
10 Gc.  Further testing during the past year has established that these are
conservative figures.  The conductive materials, because they have a plastic
base, permit a great variety of specific end products, with a wide range of
physical properties, to be produced for R. F. shielding applications.  The
conductive plastics are available in the form of R. F. caulking compounds,
adhesives and gaskets.  The gaskets may be molded or die-cut, reinforced or
unreinforced - and in addition, may be used to make integral structures with
conventional insulating plastics.  The present paper will concern itself with
only one form of the conductive plastics - one developed for use with rigid
mating surface-high closure force flanges.  (Author's abstract, formal







Notes on Backscattering and Depolarization by Gently Undulating
Surfaces
Title Text
Fung, A. K., Moore, R. K., and Parkins, B. E.Author Text
J.  Geophys. Res., vol. 70, no. 6, pp. 1559-61, 15 March 1965.Source Text
Keyword Text
In this letter, we show that backscattered radar signals can be obtained from
a gently undulating surface which has no regions normal to the incident wave.
 We further show that the depolarization of circularly polarized waves is
predicted by the Kirchhoff, or physical optics, method and that edge effect as
defined by Beckmann and Spizzichino (1963) for gently undulating surfaces is
not always negligible and can contribute to depolarization.  (Authors' abstract,






Admittance of Insulated Loop Antennas in Dissipative MediumTitle Text
Galejs, J.Author Text
Trans. IEEE, vol. AP-13, no. 2, pp. 229-235; March 1965.Source Text
Keyword Text
Computation of admittance of loop antenna using two-term trail function for
loop current in variational formulation; thin insulating layers tend to maintain
nearly uniform current around small loop, in particular for high-lossy
surrounding media; assumption of uniform loop current is shown to be justified
for range of antenna parameters.  (Science or engineering abstract, formal






Relative Advantages of Interferometer Over Telescope for Measuring
Source Sizes
Title Text
Hecksher, Helmut and Reynolds, George O.Author Text
Technical Operations Research,  Burlington, Mass., Report No. TO-B-65-19,
DDC No.  AD 614 248, 5 March 1965.
Source Text
Keyword Text
In the report an analysis of the Michelson stellar, Fizeau double-slit and the
folding interferometers is given and their relative merits are compared to a
telescope for performing source size measurements.  The atmospheric effects
upon these instruments are examined.  Experimental procedures describing
the use of the Michelson stellar interferometer are given.  Experimental
difficulties encountered in the program are also discussed.  It is concluded
that  interferometers are a better instrument than telescopes for source size
measurements in the presence of a turbulent atmosphere if information about
the source geometry and intensity distribution is available.  When the source
geometry and intensity distribution are not known, then one of the
instruments give an absolute source size measurement under turbulent
conditions.  (Authors' abstract, technical report, English language, document







Direction Finder.  <NOTE> Patent assigned to ArmyTitle Text
Kaiser, Jr., Julius A., Smith, Jr., Howard B., Little, John
H., Pepper, William H.
Author Text
Unknown; March, 1965.Source Text
direction finding, spiral antennas, signals,
electromagnetic  waves, circuits, phase (electronics),
patents
Keyword Text
The direction finder is utilized for obtaining directional  information through the
utilization of the directional  sensitivity characteristics of a two-wire spiral






Resolution of Multimode Data in Periodic Structures and WaveguidesTitle Text
Mittra, R. and Jones, K. E.Author Text
Trans. IEEE, vol. AP-13, no. 2, p. 325, March 1965.Source Text
Keyword Text
In recent years, there has been  considerable interest in the study of
multimode waveguides.  However, no systematic approach for resolving the
different modes from a set of probe measurements in a multimode system
has been reported in the literature.  The purpose of this communication is to
discuss a technique for resolving the relative amplitudes and propagation
constants of various modes, which may have complex propagation constants







The Effect of Scintillations on the Polarization of Satellite Transmissions
Near 20 Mc
Title Text
Roger, R. S.Author Text
J. Atmos. Terrest. Phys., vol. 27, p. 335, March 1965.Source Text
Keyword Text
The effects on topside 20 mc waves produced by conospheric
inhomogeneities and horizontal gradients are studied.  Independently
scintillating magneto-ionic modes are suggested as the mechanism
producing rapid, random fading of satellite transmissions on linear receiving
antennas.  Such an effect would produce alternating sense of polarization as
measured by circular antennas.  (Abstract written for purpose of this







Insulated Loop Antenna in Conducting Spherical ShellTitle Text
Row, R. V.Author Text
Trans. IEEE, vol. AP-13, no. 2, pp. 216-218; March 1965.Source Text
Keyword Text
Computation and analysis of impedance of loop inside conducting spherical
shape; attention is focused on change in impedance of electrically small wire
loop when it is placed inside spherical shell of lossy dielectric material whose
radius is small compared to free-space wavelength; self-impedance in
absence of shell can be calculated separately.  (Science or engineering







Polarization Measurements of the Decameter Emission from JupiterTitle Text
Sherrill, W. M.Author Text
Southwest Research Institute, San Antonio, Texas; 18 March 1965.Source Text
Keyword Text
Polarization characteristics of the Jovian decameter emission for the period
September, 1963, through January 7, 1964, were measured at 15.5, 16.2,
18.2, 22.2, and 24.2 mc.  Use of an expanded two helix polarimeter has
permitted determination of axial ratio and polarization fraction of the bursts for
the observing frequencies greater than 15.5 mc.  Right-hand polarization was
found to dominate all observed frequencies with the majority of bursts above
15.5 mc indicating axial ratios more circular than 0.7 with polarization fraction
generally greater than 0.8.  However, an increasing incidence of left-hand and
random-linear bursts was observed with decreasing observing frequency.  No
clearly defined trend in axial ratio as a function of Jovian source longitude was
seen in these observations.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Amplitude Scanning of an Antenna Array on Receiving.  <NOTE>
Patent assigned to Air Force
Title Text
Sletten, Carlyle J.Author Text
Unknown; March, 1965.Source Text
electronic scanners, antennas, radio frequency
amplifiers,  multiple operation, direction finding,
patents
Keyword Text
A signal receiving array is scanned by utilizing a variable  gain radio frequency
amplifier at each element of the array  and combining the output of these
amplifiers to produce a  steerable directive receiving system or multiple
beams from  many receivers. The system can be used to determine the






The Rocket Interferometer Tracking (RIT) SystemTitle Text
Spafford, Michael, Wiack, Richard and Woodman, RonaldAuthor Text
National Aeronautics and Space Administration, Washington, D.C., NASA
Technical Note, NASA TN D-2682, March 1965.
Source Text
Keyword Text
A rocket interferometer tracking (RIT) system is described.  It uses a modified
108 Mc minitrack receiver converted for 73.6 Mc operation and a newly
developed phase measuring system.  The output of the system is real time
direction cosine data for two channels, east-west and north-south, in analog
and digital form.  The analog data are recorded on an x-y recorder and on a
strip chart recorder; and the digital data are automatically recorded on
punched tape.  The RIT system has been integrated with the ranging portion
of the radio doppler interferometer tracking system (RADINT) at the Wallops
Island Launch facility, and records the range data on the same punched tape.






Phase and Amplitude Control for Arrays with Increased DirectivityTitle Text
Svoboda, D. E.Author Text
Ohio State University, Columbus, Ohio, Report No. 1556-16, Project No.
6278, Contract AF 33(657)10386, ASTIA No. AD-461 633; 10 March 1965.
Source Text
Keyword Text
Research concerns techniques for integration of active elements into
antennas and antenna structure.  A technique for improving the accuracy with
which amplitude and phase distributions for super-directive receiving arrays
can be held is described.  This technique makes use of an RF reference
signal in conjunction a phase-locked error-correcting system.  Measurements
made on three- and four-element arrays to evaluate the technique are
discussed.  A method is presented for determining required amplitudes and
phases to produce a given pattern for receiving array elements when individual
rf amplifiers are used.  The basic idea of an N-element array using automatic
amplitude and phase control is illustrated by a block diagram.  The phase and
amplitude of the RF reference signal appearing in each channel at the phase
and amplitude control circuitry is accurately measured to determine its
deviation from prescribed values for that channel.  Error voltages are fed back
to an electronically controlled attenuator and an electrically controlled phase
shifter.  The phase- and amplitude-corrected signals are sampled and
summed in a summing network.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Pattern Handbook--Volume I:  Far-Field Pattern Prediction for Shipboard
Antennas
Title Text
Thiele, G. A.Author Text
Pattern Handbook--Volume I:  Far-Field Pattern Prediction for Shipboard
Antennas, Contract No. N123(953)-31663A, prepared for United States Navy
Electronics Laboratory, Code 3300b, San Diego, California, 31 March 1965.
Source Text
Keyword Text
Shipboard antennas  operate in the vicinity of the ship's superstructure which
consists of numerous metallic scatterers of various sizes and shapes.  The
far-field patterns of shipboard antennas are perturbed by these scatterers and
are therefore difficult to predict.  In this report, a method is discussed for
approximating the far-field pattern in the horizontal plane of a thin vertical
antenna (e.g., a whip antenna) near cylindrical scatterers of arbitrary cross-
section whose physical heights are at least that of the antenna.  The method
is based on approximating the antenna with an infinite line source and the
scatterer with an array of thin infinite wires.  Some representative calculated
and experimental results are presented which generally show very good
agreement between the predicted and measured patterns.  In addition,
limitations of the method are discussed and the computer programs for
calculating the far-field patterns are explained in some detail.  (Abstract






Investigation of Tau and Sgr A Millimeter Wavelength RadiationTitle Text
Tolbert, C. W. and Straiton, A. W.Author Text
The Astronomical J., vol. 70, no. 2, pp. 177-80, March 1965.Source Text
Keyword Text
The techniques of investigating the position and flux density of 35 Gc and 70
GC Tau A radiation and 35 Gc and 94 Gc Sgr A radiation are described.  Tau
A (35 Gc) and Sgr  A (35 Gc) flux densities were 420±60X10-26W m-2cps-1 and
290±100X10-26W m-2cps-1, respectively.  The flux density of Tau A (70 Gc) interpreted from an antenna temperature signal to noise
ratio of approximately 2 to 1 was 790±450X10-26W m-2cps-1.  Observations at 94 Gc of Sgr A, having
a calculated antenna temperature standard deviation of 0.2ºR.A. and ±1' Dec.,
with lower frequency source positions.  (Abstract source unknown, formal







Webb, H. D.Author Text
University of Illinois, Electrical Engineering Research Laboratory, Urbana,
Illinois, Contract DA 36-039-AMC-03703(E), Quarterly Progress Report No. 6,
ASTIA No. AD-618 708; 31 March 1965.
Source Text
Keyword Text
Moon reflected signals were received on 46 days during the quarter, for 382
hours at 150.6 mc.  Signals at 413.25 mc were also received during 44 of the
observation days, so that the total Faraday rotation angle could be resolved
on those days.  Diurnal average curves for observation periods in September,
October, November, and December, 1964, are presented.  A master's thesis
study dealing with the correlation of electron content irregularities and
irregularities in the horizontal component of the earth's magnetic field is
nearing completion.  Using quantitative data from correlated irregularities,
velocities of motion of ionospheric disturbances have been calculated which fit
a 12-hour cycle.  A thesis for the M.S. degree dealing with a comparison of
methods of resolving the n X 180 degree ambiguity of the Faraday rotation
angle is presented.  Several new M.S. thesis studies have been started.
(Author's abstract, technical report including miscellaneous government







Micropulsation Measurements on the Ground SurfaceTitle Text
Westerlund, S.Author Text
Kiruna Geophysical Observatory, Kiruna c. Sweden, Report No.  3, Contract
No. AF61(052)-619, DDC No. AD 618 337, March 1965.
Source Text
Keyword Text
Theory and literature concerning the behavior of electromagnetic waves near
the ground surface are reviewed.  Special attention is paid to micropulsation
frequencies.  (Author's abstract, technical report, English language, file no.






Maintenance of Ionization in Nighttime  F2 RegionTitle Text
Yonezawa, T.Author Text
Radio Res. Lab. (Japan), vol. 12, no. 60, pp. 65-88, March 1965.Source Text
Keyword Text
Peak electron density of F2 layer in middle and higher latitudes in winter
during periods of low solar activity is discussed, showing almost constant
value during whole night except for few hours just after sunset; slow downward
diffusion of electrons and ions from exosphere along geomagnetic lines of
force may be responsible for this  phenomenon; steady-state solution of
continuity equation of electrons corresponding to this situation is obtained
and relation is derived between peak electron density and downward flux of
electrons and ions.  (Abstract source unknown, formal literature, language






Characteristics of Directive Loop Antennas and Broadening of their
Frequency Bandwidths
Title Text
Adachi, S., Mushiake, Y, Kasahara, T. and Saito, G.Author Text
Electronics and Communications inn Japan, Translated to English from Denki
Tsushin Gakkai Zasshi, vol. 48, no. 4, pp. 214-8, April 1965.
Source Text
Keyword Text
Loop aerials about one wavelength in circumference and provided with
reflectors to radiate in a direction normal to the plane of the loops are
discussed.  Theoretical values and experimental results are given for the input
impedance and the gain over a range of values of h/λ, where h is the
separation between loop and reflector and λ is the wavelength.  The maximum
gain is about 9 dB with respect to a half-wave dipole and can be raised still
more by placing a rod director in front of the loop.  Experiments obtained on a
sliced sheet-type cone, which can be considered as equivalent to a series of
loops of different radii, are described.  With such an aerial, a VSWR of less
than 2:1 was achieved over the frequency range 460-920 Mc/s.  (Abstract







Use of the Phase-Integral Method to Determine the Reflection Properties
of a Stratified Ionosphere
Title Text
Altman, C.Author Text
J. Res. NBS, vol. 69D, no. 4, pp. 511-9, April 1965.Source Text
Keyword Text
A Pegasus computer has been programmed to give the absorption
coefficients and virtual heights at vertical incidence for the main magneto-ionic
components reflected from a stratified ionosphere, using the phase integral
method.  Typical absorption and virtual height curves are given for daytime
ionospheric models.  For high geomagnetic latitudes, the Z-trace is shown to
be one of  the two least attenuated traces for daytime E-layer reflections at
frequencies both above and below the gyrofrequency, and it is shown that
under certain circumstances, the Z-trace may appear at a lower virtual height
than the O-trace.  The limitations of the usual ray method which uses the
group refractive index for determining virtual heights are discussed, and it is
shown that a simple correction term may be added to the ray theory
calculation of virtual heights to make it agree with the phase integral







Spectrum Signature Data of Direction Finder Set AN/ARN-59.  Serial
Numbers 839, 945, and 1074
Title Text
AnonymousAuthor Text
Pan American World Airways, Tucson, Arizona, Report No. ASSDV-121,
Project No. 106-20501D449-02, Contract No. DA 02-086-AMC-0032(R),
ASTIA No. AD-462 640; April 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Conduct Operational Evaluation of the ALD-2B ECM EquipmentTitle Text
AnonymousAuthor Text
Operational Test and Evaluation Force, Norfolk, Virginia, Project No. 0-
V50FY6, ASTIA No. AD-360 087; 28 April 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finding Techniques in VHF-UHFTitle Text
AnonymousAuthor Text
Goodyear Aerospace Corporation, Litchfield Park, Arizona, Report No. GERA-




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Phased Array StudyTitle Text
AnonymousAuthor Text
Hughes Aircraft Co., Fullerton, California, Report No. FR-65-14-72, Project




A ten element phased array using semiconductor diode phase shifters has
been designed and tested at S-band.  The design has emphasized maximum
phase shifter capability for ultimate use in medium and high power phased
array radar system applications.  A hybrid coupled bit circuit was employed
as the basic phase shifting circuit.  The phase shifter circuit and diode were
optimized to achieve high pulsed power capability with low insertion loss.  The
optimization procedure has lead to the use of a large junction capacitance
diode operating in a low impedance circuit.  Phase shifters were tested to a
level of 5 kw peak and 200 w. average with no limiting or instabilities
occurring.  The diode bit insertion loss contribution was 1.3 db.  Radiation
pattern tests of the assembled antenna array showed side-lobe levels of
between 20 and 25 db for most of all cases over a beam scan range of ±50
degrees.  Phase shifter performance in the antenna array with regard to
amplitude and phase errors was such as to produce pattern errors which were
10 to 15 db below the isotropic level.  This allows the attainment of low side-
lobe levels and a negligible reduction in antenna gain due to aperture errors.
The experimental phase module design has lead to a proposed practical
package employing the principles of the experimental module.  The new
design will be developed under a contract with the Navy Bureau of Ships.
(Author's abstract, technical report including miscellaneous government







Studies and Investigations Leading to the Design of a Radio Direction
Finder System  for the MF--HF-VHF Range
Title Text
Bailey, A. D. and Dyson, J. D.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Ill., Report No. 21,
Final Report, Part 1, on Contract No. DA 28-043 AMC 01351(E), for the
Period 1 July 1964 to 30 April 1965, RRL Pub. No. 277, April 1965.
Source Text
Keyword Text
The purpose of the contract was to continue and extend the studies and
investigations leading to the design of radio direction finding systems (and
radiolocation systems) for the MF-HF-VHF range in accordance with specified
requirements.  The work was done under two tasks entitled: radio direction
finder and radiolocation systems engineering, and directional radio
propagation and radiolocation research.  Progress was made under each
task.  Under the first task, a circularly symmetric six-element large, plane,
shielded-loop array has been constructed for use on steeply downcoming
signals in the HF range.  The final results of the study on the nesting of sets
of circularly symmetric arrays are given.  A novel VHF directional array
consisting of resonant loop elements in a log-periodic array is described.  The
second task is the subject of two theses investigations and the status of each







Some Notes on Methods Interconnecting the Elements of a Uniformly
Spaced Circular Array of 8 Monopoles to Form an '8-Element Adcock
Array,'"
Title Text
Bailey, Albert D.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Illinois, RRL Pub.
No. 278, April 1965.
Source Text
Keyword Text
This document consists of some notes on methods of interconnecting the
elements of a uniformly spaced circular array of 8 monopoles to form an "8-
element Adcock Array."  Two cases are considered.  (Abstract taken from








Barrow, C. H.Author Text
paper presented at the Jupiter Burst Observers Conference, Goddard Space
Flight Center, April 1965.
Source Text
Keyword Text
Problems of observation were discussed in the presentation.  (Abstract








Bigg, E. K.Author Text
paper presented at the Jupiter Burst Observers Conference, Goddard Space
Flight Center, April 1965.
Source Text
Keyword Text
This presentation summarized the IO studies at NBS Boulder.  (Abstract







The Navigation of the Green TurtleTitle Text
Carr, A.Author Text
Scientific American, vol. 212, no. 4, p. 79; April 1965.Source Text
Keyword Text
Article with biotelemetric applications to turtles so as to study their habits.
(Written for this publication by Southwest Research, trade journal, English







Carr, T. D.Author Text
paper presented at the Jupiter Burst Observers Conference, Goddard Space
Flight Center, April 1965.
Source Text
Keyword Text
This presentation summarized the work done at the University of Florida.
(Abstract written for purpose of this publication by Southwest Research,







Dulk, George and Gordon, MarkAuthor Text
paper presented at the Jupiter Burst Observers Conference, Goddard Space
Flight Center, April 1965.
Source Text
Keyword Text
This presentation summarized the HAO Observations.  (Abstract written for







Features of a New Doppler VOR BeaconTitle Text
Earp, C. W.Author Text
Proc. IEE, Vol. 112, no. 4, p. 698; April 1965.Source Text
Keyword Text
The paper describes the particular features of a recently developed Doppler
VOR beacon which permits compatibility with conventional VOR receivers,
without impairment of instrumental accuracy.  Various reasons are given for
the limited success of early DVOR beacons, and measures are described to
eliminate their weaknesses.  It is shown that the new beacon does not
necessarily need any modification for the effective provision of multilobe
technique.  Hence, when used with a modified form of airborne receiver or a
conventional VOR receiver plus attachment unit, a new order of instrumental
accuracy can be achieved.  Two types of receiver attachment are described,
one involving a small modification of the beacon, but making adaptation to
receivers already in use more practicable.  (Author's abstract, formal







Active Dipole Antennas with Esaki DiodesTitle Text
Fujimoto, KyoheiAuthor Text




The significance of integrating antenna structures with other circuits or
systems to constitute an "integrated antenna system" is receiving
increasingly wide recognition.  One such system, an antenna-amplifier or
"antennafier" system, is analyzed in this paper.  The antennafier discussed
here features a dipole antenna combined with Esaki-diode circuits.  For
antennas, the author used a π-match dipole as well as a modification of it.
The analysis of the antennafier, like that of the π-match dipole, was made by
using an equivalent circuit which was derived by computing the impedance
from radiating and nonradiating components of voltage and current.  Treating
the antennafier as a network of a receiving and amplifying system, its gain,
noise performance, stability, etc., are discussed.  Typical experimental
results show that at a center frequency of 420 Mc, the bandwidth is several
percent of the center frequency and the gain is 3 to 12 dB, while the noise
figure is 5 to 6 dB.  In addition to receiving systems, Easki-diode-loaded
antennas can find useful application in other antenna systems such as for
pattern control, etc.  (Author's abstract, formal literature, language






The Effect of Ground-Level, Atmospheric, and Deep Space Explosions
on HF Radio Waves in the Ionosphere
Title Text
Griffiths, L. J., and Barry, G. H.Author Text
Stanford Electronics Laboratories, Stanford University, California, Final




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, French












Introduction: The shielded room, as discussed here,  is primarily an
installation in which HF transmitters can be located with the advantage that
the radiation of harmonics is prevented.  The use of high-frequency heaters
became popular in Japan around 1947.  This caused problems of noise
interference to broadcast reception, and resulted in active researches on
electromagnetic shielding at Hokkaido University  and at Kyoto University.  At
that time, the closed shielded room was developed mainly for enclosing the
disturbing electric equipment so that no RF energy would escape.  Recently,
the increase in the number of TV sets throughout Japan has produced the
problem of interference from harmonics radiated by high-power HF
transmitters.  Since the transmitting station is constructed primarily for
radiating electromagnetic waves, it is necessary to consider the leakage of
harmonic waves radiated from conductors which pass through the walls of the
building.  The first attempt to construct such a shielded transmitting station
was made by KDD in Tokyo.  As a result of shielding, it was confirmed that
there was no interference in TV sets, even in apartments located near the 200-
kW transmitter.  This paper mainly reports the construction of the Oyama
transmitting station, the measured results on the shield  factor (dB), the
shielding effect of conductive wire nets, and the leakage from transmission
lines.  Conclusions: The shielded transmitting station introduced in this paper
was built first in Japan for the purpose of preventing interference in TV
reception.  If a shield factor  of about 40 dB is required, it is not necessary to
equip the line with filters at the wall openings.  It is sufficient to install
grounding wires parallel to the lines and connect the ends of the wires to the
shielding nets of the buildings.  Since no filters are needed in the power lines,
this method is useful, especially for designing a high-power transmitting
station.  (Abstract taken from author's introduction and conclusion, formal







Kato, Shusuke and Endo, KeijiAuthor Text




Foreword: In designing an antenna, various specific characteristics must be
determined on the basis of purpose and form.  The fundamental requirements
aside from the operating frequency are the input impedance, the gain, and the
directivity characteristics.  Of these, the problem of impedance is discussed
generally in transmission-line theory as a matching problem with respect to
the feed system.  In this article, some ordinary problems in the measurement
of gain and radiation pattern are discussed.  In testing a radiator  such as an
antenna, there is the difficulty that the antenna is extremely susceptible to
interference from its environment, such as caused by the presence of some
reflectors in the neighborhood.  Accordingly, it is ideal to select a perfect free
space as the testing location.  However, such an ideal condition is difficult to
realize over a broad frequency band.  Various problems in measurements
indeed are caused by this factor.  In what follows, it is intended to summarize
these problems for each frequency band.  (Abstract taken from authors'






Problems Associated with Large-Aperture AntennasTitle Text
Kitsuregawa, Takashi and Mizusawa, MotooAuthor Text
Electronics and Communications in Japan, English translation from Denki
Tsushin Gakkai Zasshi, vol. 48, no. 4, pp. 95-100, April 1965.
Source Text
Keyword Text
Large-aperture antennas are used for radio telescopes, long-range radars, and
over-the-horizon and space communications.  Radio astronomy has a long
history.  An article was published by H.  Gernsback in 1927.  Some
accomplishments were made in the study of lunar reflection of radio waves
before the war.  On the other hand, the development of long-range radars
became active during the Second World War, and large-aperture antennas for
this purpose were developed, together with high-power transmitting tubes and
high-sensitivity receivers.  For these radar antennas, high gain and low side
lobes are required.  There are types with one-axis rotation and others with
fixed-reflector beam scanning.  In large-aperture antennas for use with radio
telescopes, the most important requirements are high gain, narrow beam,
high resolution, and low noise.  Most of the antennas for astronomy are of the
two-axis type.  A theory of scattering propagation was proposed by H. G.
Booker and W. E. Gordon in 1950.  In subsequent experiments it was made
clear that over-the-horizon propagation has far lower loss that diffraction
propagation along the spherical earth.  In 1957, the Bell System in the U.S.A.
commenced UHF beyond-line-of-sight communications between Florida and
Cuba, a distance of 350 km, using a large-aperture parabolic antenna 18 m
(60 feet) in diameter.  In October 1960, Kokusai Denshin Denwa (Japan's
overseas radio and cable system) opened a UHF beyond-line-of-sight
communications line utilizing mountain diffraction between Kagoshima and
Amami-Oshima, a distance of 341.5 km.  This antenna is of the parabolic
horn type with an aperture of 16x25m.  Its first requirement was considered to
be high gain.  It is used in common for  700-Mc horizontally polarized waves
and 800-Mc vertically polarized waves, as well as for 2000-Mc horizontally
and vertically polarized waves.  Space communication was proposed by A. C.
Clarke in 1945.  Rapid advances have been made in this field since December
1957 when the Soviet Sputnik I, the first artificial satellite, was successfully
launched.  Television relays were successfully operated between the U.S.A.
and Europe by use of Telstar in July 1962 and between the U.S.A. and Japan
by use of the "Relay I" satellite in November 1963.  In space communications
particularly, high-gain and ow-noise antennas, as well as high-power
transmitting tubes and high-sensitivity receivers are required.  Antenna  gain
is proportional to the aperture area.  This does not mean, however, that the
Abstract Text
aperture should be made as large as possible regardless of other  factors.  In
this article, the discussion will be directed mainly to the problem: To what
extent can the size of antennas be increased?  (Abstract taken from authors'






Development of Directional Glide-Slope Array.  <NOTE> Interim  ReptTitle Text
Lehman, Glen, Iden, F. W.Author Text
Technical Report from: ITT Federal Labs., Nutley, N.J., Report SRDS-RD- 41,
33 pages; April, 1965.
Source Text
antenna arrays, direction finding, design,
construction,  operation
Keyword Text
The report covers the design, development, construction, and  testing of a
directional glide-slope antenna system that is  compatible with standard
airborne receiving equipment. The  design effort resulted in an array of thirty
dipole radiators  which are fed in such phases and amplitudes as to produce
an  on-course signal on a plane perpendicular to and bisecting the  axis of the
array. The array is designed to radiate minimum  energy in the sector from
three to nine degrees below path, in  order to minimize the effects of the
terrain in front of the  antenna upon the path shape. The array of dipoles is
mounted  on a 72-foot tower whose angle with respect to vertical is
adjustable between 2.5 and 3.3 degrees, thereby permitting the  glide slope to
be adjusted through the same angle. The antenna  was installed at ITT
Federal Laboratories facilities in  Lincoln Park, New Jersey, and preliminary






Circular Arrays of Beverage Antennas for High Frequency Direction
Finding.  Interim Development Report for a Study Technique to Produce
a High Frequency Land Based Direction Finder Utilizing Traveling Wave
Beverage Antennas in the Air-Earth Interface
Title Text
Martin, P. E., Lorenz, R., and Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Contract No. NObsr-
89345, ASTIA No. AD-462 009; 15 April 1965.
Source Text
Keyword Text
The construction of the 360 input solid state commutator has continued to
require the major portion of the effort during the past quarter.  Six modules of
30 inputs each and a master control unit have been completed, tested and
are now operational at the Beverage array site.  A pattern study now under
way, using two 180 input RF commutators connected in parallel to the inner
feed points of the array of 27-meter long elements has been primarily devoted
to experimenting with the outputs of the two commutators differentially
connected.  By such technique a null is formed in the azimuthal direction of
arrival of signal.  The results obtained by the difference connection and
inverted null display are very encouraging and it appears that a significant
improvement in array performance can be obtained on skywave signals.
(Author's abstract, technical report including miscellaneous government







Airborne Radio Beacon for Ground-Impact Recovery Operations.
<NOTE> Terminal Rept.
Title Text
Meek, James M., Lokerson, David T.Author Text
Technical Report from: Harry Diamond Labs Washington D C., Report TM-65-
15, 2 pages; April, 1965.
Source Text
radio beacons, ordinance locators, ordnance locators,
rockets, recovery, position finding, salvage, impact
prediction, radio transmitters, very high frequency,
guided  missile tracking systems
Keyword Text
A beacon system was designed and tested for use in recovering  rockets and
data stored therein.  A miniature radio beacon is  carried aloft with the rocket
and ejected just before rocket  impact. The beacon capsule impacts near the
rocket, erects an  antenna, and transmits a direction-finding signal at 242.00
Mc=0.005 percent for an estimated 10-to 16-hr period. Tests  show that the
beacon can withstand rugged flight environment,  including high-speed release
from altitudes exceeding 1000 ft  above ground and subsequent 4000-g
impact against  rocky terrain.  Theoretical aerodynamic and ground-impact
investigations were performed, simulated flight and impact tests  were







Integrated Radiators Study and InvestigationTitle Text
Murphy, Earl, Wehner, D. R., MacDougall, J. B. and Shelton, P. L.Author Text
Motorola, Inc., Military Electronics Division, Scottsdale, Arizona, Report No.
RADC-TR-65-44, Final Report, DDC No. AD 616 356, April 1965.
Source Text
Keyword Text
This report describes the results of a twelve-month study of techniques in
integrated radiator design.  This study of UHF has resulted in theoretical
analysis and experimental evaluations of integrated radiator techniques.
These techniques involve the integration of active solid state devices into
radiating structures to improve the physical and electrical characteristics of a
device capable of one or more functions.  This device, or functional
component, can provide improved gain, bandwidth,  or other desirable
electrical characteristics while requiring a smaller volume and fewer
components and interconnections.  In this investigation several classes of
radiators were carefully selected for integration with various solid state








Electronics and Communications in Japan, English translation from Denki
Tsushin Gakkai Zasshi, vol. 48, no. 4, pp. 74-77, April 1965.
Source Text
Keyword Text
Antennas whose input impedance does not depend on the frequency are
called constant-impedance antennas.  Some of these also have constant
radiation.  The constant-impedance antenna can be considered theoretically,
but cannot be realized actually.  However, antennas having almost constant
impedance through quite a wide frequency range are realizable.  Thus the
constant-impedance antenna is of much interest theoretically and its
principles are useful in practical applications.  Though it has been well known
that the infinite biconical antenna is a constant-impedance antenna, the
existence of other forms of the constant-impedance antenna is believed to
have been investigated for the first time by the present author in 1948.
Furthermore, from the standpoint of making use of thee constant-impedance
antennas for broad-band operation, the frequency-independent antenna, of
which the radiation characteristics as well as the impedance are independent
of the frequency, has been proposed by Rumsey.  However, the condition that
the radiation characteristics do not change is so strict that the definition of
the frequency-independent antenna is very narrow.  In distinction, the
constant-impedance antenna, which the present paper discusses, constitutes
a wide class.  We shall classify the constant-impedance antennas and then
discuss those which the present author has investigated recently.
Conclusion:  We have briefly discussed constant-impedance antennas,
considering especially the self-complementary antennas which the present
author has investigated recently.  We hope that this antenna will contribute to
further developments both theoretically and practically and to new designs
with high-gain broad-band performance.  (Author's abstract, formal literature,






Ionospheric Data: Bangkok, ThailandTitle Text
Nimit, Vichai T.Author Text
Stanford Research Institute, Menlo Park, California, Ionospheric Data Report,
DDC No. AD 485 491, April 1965.
Source Text
Keyword Text
Ionospheric observations are being carried out at the Laboratory of the Military
Research and Development Center at Bangkok, Thailand, a joint United
States-Thailand organization.  A Model C-2 vertical-incidence sounder
supplied and operated by the United States Army Radio Propagation Agency
has been installed there.  (Author's abstract, technical report, English






Study of VLF Radiation by Use of a Nike-Cajun RocketTitle Text
Renard, C., and Fayard, C.Author Text
Center National D'Etudes Des Telecommunications, Technical Report,
Contract No. AF 61(052)571, ASTIA No.  AD-619 250; April 1965.
Source Text
Keyword Text
The payload of a Nike-Cajun Rocket launched at Wallops, Virginia, consisted
of equipment developed to measure the magnetic field in the ionosphere of a
VLF wave radiated by the Annapolis Transmitter (NSS) on 22.3 kc/s.  After
the measurement principles have been exposed, a detailed description of the
equipment is given and the telemetry results are analyzed.  In spite of an
antenna effect on the loops, an approximate measure of the VLF field in the
whistler mode between the D and E layers is given.  An analysis of the
propagation above Wallops Island is carried out, which allows the
development of the processing of the Doppler effect observed on the VLF wave
received in the ionosphere.  The electron density profile obtained between 70
and 100 km is analyzed and shows two layers at 78 and 87 km.  (Author's
abstract, technical report including miscellaneous government published







HF Antennas for International Broadcasts and Point-to-Point
Communication
Title Text
Sasaki, Tetsuo, Matsuoka, Yoshiro and Kojima, HamaoAuthor Text




This paper deals with antennas for the HF band, which is used especially for
international communications.  These antennas can be divided roughly into
three types according to their intended use: overseas broadcasting,
transmission between two fixed stations and reception between two fixed
stations.  The primary capabilities required of these three types differ.
Broadcast transmitting antennas cannot have very sharp directivity, since
broadcasts re beamed to the public in a rather wide area, and therefore their
gain cannot be made very high.  Moreover, since fully adequate receiving
facilities cannot be expected on the receiving end, the transmitter power must
be made as great as  possible.  Therefore, antenna systems used for this
purpose must be capable, in every part, of withstanding high voltages.
Transmitting antennas for point-to-point communications, in  order to provide a
 sufficient field at the receiving station to overcome interference and external
noise, should have high absolute gain in the target direction and have low
sidelobe levels in order not to cause interference to other stations.  Moreover,
HF transmitters, and inn particular high-power transmitters, have a narrow
impedance range, so that the antenna systems must have excellent SWR
characteristics--this applies to both point-to-point and broadcasting
applications.  Finally, with respect to receiving antennas for point-to-point
communications, external noise and interference are markedly greater than
internal noise in the HF band.  Therefore, it is not necessary that the absolute
gain be so great in the desired direction, but the directional gain must be high
and it is also desirable that the sidelobe level be as low as possible.  As to
the SWR, it is not required, for thee above reasons, that the noise coefficient
of the receiving antenna system be minimized.  Thus, it is not necessary to
have as good an SWR as in transmitting antenna systems.  As common
factors of all these antennas, it is obvious that the usable frequency range
should be as broad as possible, construction and maintenance costs be low,
and that the ground area occupied by small.  While there are many types of
HF antennas, we shall deal in this paper with those most frequently used and
with new types.  These include rhombic antennas which, while not fully
meeting the above requirements, are very widely used; beam antennas,
consisting of folded antenna elements capable of withstanding high voltages
Abstract Text
and which have sufficient directivity for broadcast transmission; and
multicorner reflector antennas suitable for receiving use since they have very
low sidelobe levels.  Conclusion: Today, submarine cables and space
communication have made their appearance as methods for international
communications.   Thus, it would seem necessary, to order to have HF
communication compete with these methods, that the sidelobe levels of HF
antennas must be reduced even below those antennas which haven described
in this paper.  Moreover, these antennas must be made capable of meeting
changes in the inclination or direction of arriving signals so that the S/N and
the interference ratios will be improved.  (Abstract taken from authors'






Antenna Radiation Pattern SynthesisTitle Text
Sekiguchi, Toshio and Inagaki, NaokiAuthor Text
Electronics and Communications in Japan, English translation from Denki
Tsushin Gakkai Zasshi, vol. 48, no. 4, pp. 29-40, April 1965.
Source Text
Keyword Text
Radiation pattern synthesis means the design of an antenna system to
realize a given directional pattern.  There are instances in which a special
form (a shaped beam pattern) is arbitrarily designated as the desired
directional pattern, and others in which only the optimum pattern under a
certain condition is specified and no function form is given.  From the
engineering standpoint, the main efforts should be directed to synthesis rather
than analysis of characteristics.  But this is generally a difficult problem, and
in many instances numerous conceivable antenna characteristics have to be
analyzed first and then such analyses used as design data.  This might lead
us to the view that often "synthesis is detailed analysis."  Another matter is
that it is difficult to construct antennas exactly as designed.  Formulation of a
design theory is not enough in the case of antennas, thus differing from the
case of circuit-network synthesis.  With regard to antenna systems of simple
structure, however, a uniform synthesis method has been established and an
important conclusion that had not been discovered by the analytic method
was derived from it: the conclusion that it is theoretically possible to realize
any desired directional pattern of an antenna system of finite magnitude to a
very high approximation, whence it is possible to make the gain infinitely
large.  But this contradicted antenna aperture theory, which is based on the
theory of optical scattering.  As a result, controversies arose and thorough
investigations have been carried out.  At present, it is agreed that the degree
of difficulty of realization varies according to the size of the antenna.
(Abstract source  unknown, formal literature, English language/translated from






Shipboard Siting of Direction Finders for the 3 to 30 Mc RangeTitle Text
Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Report No. SR-19,




The report summarizes the practical requirements for siting radio direction
finders operating in the 3 to 30 mc range and is intended primarily for the use
of personnel responsible for site selection and D/F antenna installation on
Naval ships.  The effects of reradiation from the ship's superstructure on
direction finder performance are described.  By the use of specific examples
of shipboard installations, the merits of various siting compromises are
discussed.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






Shipboard Siting of Direction Finders for the 3 to 30 mc  Range.
<NOTE> Interim development Rept. for 1 Dec 64-28 Feb  65
Title Text
Sherrill, W. M., Travers, D. N.Author Text
Technical Report from: Southwest Research Inst San Antonio Tex., Report
SR-19, 2 pages; April, 1965.
Source Text
direction finding, radio equipment, chip antennas, high
frequency, shipborne, loop antennas, site  selection,
performance (engineering), ship structural  components,
electromagnetic waves, errors, azimuth
Keyword Text
The report summarizes the practical requirements for siting  radio direction
finders operating in the 3 to 30 mc range and  is intended primarily for the use
of personnel responsible for  site selection and DF antenna installation on
Naval ships.   The effects of reradiation from the ship's superstructure on
direction finder performance are described. By the use of  specific examples







Preface to the Special Issue on AntennasTitle Text
Shintaro, UdaAuthor Text
Electronics and Communications in Japan, vol. 48, no. 4, pp. 3-7, April 1965.Source Text
Keyword Text
Shintaro Uda describes early events surrounding  the development  of the
Yagi-Uda Antenna.  (Abstract written for purpose of this publication by







Near-Field Problems of AntennasTitle Text
Soejima, TeruzaneAuthor Text
Electronics and Communications in Japan, English translation from Denki
Tsushin Gakkai Zasshi, vol. 48, no. 4, pp. 56-66, April 1965.
Source Text
Keyword Text
Antennas with apertures much greater than the wavelength of radiation have
been in frequent use since the development of space communications and
radio astronomy.  In order to measure the gain and directivity pattern of such
large-aperture antennas, it is  theoretically necessary to go to an infinite
distance.  However, even an approximation to this condition is hard to obtain
in practice.  This situation can be overcome if the gain and directivity pattern
measured near the antenna can be modified to give the results which would
be obtained at infinite distance.  Attempts have been made to transmit
substantial power (high-frequency power transmission) with large-aperture
antennas by using them at short distances (1-5).  Microwaves are used in
communications and in the train-control systems of the new Japanese
national railroad routes, so that the consideration of power loss due to
antenna connections becomes necessary.  The problems of transmission and
reception by antennas in the infinitely far region (the so-called Fraunhofer
region) have been well discussed in the  pioneer paper of E. Hallen and later
refined by others.  The present  paper is intended to investigate the problems
of power transmission and reception between large-aperture antennas in the
near-field region, as well as the gain and the directivity pattern in this region.
(Abstract source unknown, formal literature, English language/translated from






Antennas for Radio AstronomyTitle Text
Tanaka, Haruo and Akabane, KenjiAuthor Text




Introduction: In this paper, the principles and practical aspects of antennas for
use in radio astronomy are outlined.  Since the authors are not antenna
engineers, it is hoped that the descriptions will be properly interpreted from
the standpoint of antenna engineering.  As is well known, radio astronomy
(mainly concerned with observation) has developed along with the progress of
electrical engineering (in a broad sense) during the last twenty years.  This is
because the radio waves received in radio astronomy, and the needed low-
noise receivers and various types of antennas, are essentially the same as
those used in communications and radar.  In this paper, however, emphasis
will be placed on those points which are considered to be somewhat unique in
radio astronomy.  The treatment is based on the investigations of R. N.
Bracewell.  Conclusion:  In this paper, some general problems concerning
antennas for use in radio astronomy were discussed.  The authors hope that
this article will assist the reader in understanding some of the basic problems
in the design, construction, and use of these antennas.  We regret that
adequate explanation was not given of the antennas actively operating in
many parts of the world.  We find original features in each of these antennas.
But, they are omitted as it is difficult to give a concise account of  them.
(Abstract taken from authors' introduction and conclusion, formal literature,






A New Method of Determining the Depth of a Randomly Distributed
Ionosphere
Title Text
Uscinski, B. J.Author Text
J. Atmos.  Terrest. Phys., vol. 27, pp. 543-9, April 1965.Source Text
Keyword Text
A new method is  proposed of determining the phase depth φ0 of an
ionosphere with randomly distributed small-scale irregularities.  The
ionosphere is irradiated with coherent radiation, the phase coherence of the
echo is measured and φ0 is deduced from this.  The method yields an
improvement in the value of φ0 which may be measured.  (Abstract source






Radiation Pattern of Slot Antenna on a Thick Cylinder of Finite LengthTitle Text
Vasil'yev, Y. N., and Seregina, A. R.Author Text
Tele. Comm. and Rad. Eng., vol. 20, Part 2, no. 4, p. 97; April 1965.Source Text
Keyword Text
Expressions for the radiation patterns of a transverse slot antenna on a thick
cylinder of finite length are analyzed.  The field in the slot is assumed axially
symmetric.  The cases of a slot on the base surface and on the cylindrical
surface are considered separately.  (Author's abstract, formal literature,






Antennas for Electronic NavigationTitle Text
Yamashita, FujioAuthor Text




Introduction: Electronic navigation, as discussed in this article, concerns the
field of so-called avionics (aviation electronics), and therefore does not include
the navigation of surface vessels.  Avionics developed rapidly after World War
II under the stimulus of the high-speed operation of aircraft and the general
progress of electronic techniques.  In Japan, however, due to the sterile
period of about ten years created by the war, progress was greatly hindered.
This may also be true of other fields.  At least it was particularly so in
electronic navigation.  One factor was that the manufacture of aircraft was
restricted in Japan.  Another factor has been that electronic navigation has
many elements which are subject to international regulations.  As a result,
Japan must follow those systems specified by advanced countries.  Unique
systems were developed in Japan but have not been adopted formally in
electronic navigation.  From the standpoint of antennas, which are the subject
of this article, the frequencies used in electronic navigation are based on the
international standards.  Although changes in antennas have taken place due
to the larger sizes and higher speeds of recent aircraft, the most outstanding
advances in recent years appear to have been for military aircraft.  It is difficult
to form a general view of antennas applicable for electronic navigation, since
the frequencies they use and the purposes vary greatly.  In this article, the
many restrictions on aircraft antennas compared to other antennas will be
explained.  Their corresponding ground station antennas will also be
discussed with attention given to their special radiation patterns.
Conclusions: Regarding the antennas used in electronic navigation,
explanation of the latest technical developments has been given with attention
directed to their common characteristics.  As one of the electronic navigation
devices, the antennas is considered first of all as an important measuring
instrument.  Hence, it is necessary that the error in the antenna should be
reduced to a minimum from the standpoint of overall improvement of the
measuring precision.  For this purpose, the most important point for the
antenna characteristic is the faithful realization of the required radiation
pattern.  Consequently, in this article, efforts have bene made to examine the
antennas of navigational equipment from the standpoint of their radiation
patterns.  As for the impedance characteristic, some antennas require broad-
band characteristics.  That such characteristics should not be changed by
Abstract Text
ambient conditions is, of course,, very important for these antennas.  Other
problems are also important in practical application and require special
consideration, but are omitted here due to space limitations.  Advances in
various techniques concerning antennas in general have been made.  It is
believed that there is sufficient room for their application in electronic
navigation.  Particularly, aircraft antennas should be studied as a part of the
airplane body.  In this article, the author's view of one aspect of antennas for
navigational application is given.  There may be problems which will be
handled in different ways when they are viewed by another specialist.  At any
rate, the author will be happy if this article is of use to those interested in this
field.  Reference materials quoted are mostly Japanese.  As to the foreign
references, only some outstanding  ones are given.  In conclusion, thanks are
expressed to members of Japan Air Lines, who gave me the opportunity to
see many antennas in practical operation.  My thanks are due also to Mr.
Tanimoto, Chief, Special Equipment Factory, Enterprise Division, Nippon
Electric Co., Ltd., for guidance and to various members of our Technical
Division, who kindly provided various data.  (Abstract taken from author's






Relationship between Electrical Ground  ParametersTitle Text
Albrecht, H. J.Author Text
Proc. I.E.E.E., vol. 53, no. 5, p. 544, May 1965.Source Text
Keyword Text
Gives several approximate formulas for estimating the dielectric constant and
conductivity of the earth's surface as a function of water content, ground
temperature, porosity, and other factors.  The author concludes that for
practical purposes, the following suffice:  σ ≅ 7.7 x 10-5 (0.73W2 + 1)(1 + 0.03t), ε ≅ 180k √σ e-
0.01t where k = 0.5 through 1.0 to 1.5 depending on whether the soil is sandy, average, or claylike; t = ground temperature in ºC; σ =
ground conductivity in  mho/m (W ≥ 3.0%); W = % water content.  These equations are claimed to be particularly useful within the ranges  5 x
10-4 < σ < 5.0 and 0 < t < 40ºC and are suitable for analytical work in
ionosphere research and h.f. and v.l.f. propagation.  (Abstract source






Radio Course Directing Set AN/FRW-1(XW-1)Title Text
AnonymousAuthor Text
General Dynamics/Convair, San  Diego, California, Interim Engineering Report
No. 10, Report No. GDC-ZN-029-012, DDC No. AD 829 437, May 1965.
Source Text
Keyword Text
The radio course directing set makes use of phase comparison
measurements to precisely locate a distant, air-borne transponder in a
coordinate system arbitrarily established by a ground station.  Position
information is obtained in the form of two direction cosines and range.  The
equipment operates on the principle that a relative phase difference exists
between two signals from a common source that have traveled over paths of
different lengths.  Measuring the instantaneous phase difference between
carrier signals received at two separate points from a transponder makes it
possible to determine the direction cosine of the transponder relative to a
base line passing through the two points of reception.  Further, measuring the
instantaneous phase difference between a carrier modulation signal as it is
transmitted from the ground and as it is received after being returned by an air-
borne transponder, makes it possible to determine the range to the
transponder.  (Author's abstract, technical report, English language,
document not available, guided missile  tracking systems, transponders,
radio equipment, direction finding, guided missile trajectories, ground support
equipment, instrumentation, command guidance, miss distance, aerodynamic
characteristics, phase measurement, phase, ranges, power supplies,
specifications, antennas, antenna feeds, antenna configurations, azusa, radio






Doppler Satellite for Army Field OperationsTitle Text
AnonymousAuthor Text
Westinghouse Electric Corp., Surface Division, Baltimore, Maryland, Final




Results are given for field tests conducted during the summer of 1964 on a
relative position determination system employing Doppler cycle count data
recorded from satellite transmissions at a master station of known location
and an unknown remote station.  Sixty passes were recorded involving 2
satellites in polar, near-circular orbit; measurements were taken at a single
master station and 3 remote stations.  The separation between pairs of
stations varied from 10 to over 200 nautical miles.  Descriptions of the
receiving, recording and timing equipment and the field test setup are given.
A tabular chart summarizes the absolute errors of the calculated positions of
each station.  The final residual position error at each remote station after
application of the relative position corrections, and the results of attempts to
improve accuracy by a limited refinement of one orbital parameter and
satellite transmission frequency by a differential correction process employing
data taken at the known master station.  (Author's abstract, technical report
including miscellaneous government published material, English






Two Dimensional DF TechniquesTitle Text
AnonymousAuthor Text
American Electronic Laboratories, Colmar, Pennsylvania, Final Report No.
500115, Contract No. AF 30(602)2952, ASTIA No. AD-362 558; May 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English










Ohio State University, Antenna Laboratory Research Foundation, Columbus,
Ohio, Interim Engineering Report No. 1677-19, Contract No. AF
33(657)10386, ASTIA No. AD-467 423; 31 May 1965.
Source Text
Keyword Text
Solid-State Transmitting, Receiving and R. F. Switching Circuitry - Integrated
Antenna, Transmitters, and Receiver Design - 1000 Mc slot antennafier;
Multiport archimedes spiral antennafier; Phase-locked antennafier array;
Continuous source with increased directivity; Direction Finding.  (Source of
abstract unknown, technical report including miscellaneous government







Radar Backscatter from the MoonTitle Text
Beckman, PeterAuthor Text
J. Geophys. Res., vol. 70, no.  10, pp. 2345+, 15 May 1965.Source Text
Keyword Text
Theory develops superposed normal random processes accounting for
microwave backscatter vs angle of incidence (time delay).  Fit to measured
data = ±1 dB from normal to grazing incidence.  λ data fits as far as available.
 (Abstract written for purpose of this publication by Southwest Research,






Test and Evaluation Program for the High Frequency Luneberg Lens
Direction Finder
Title Text
Blymiller, A. L., Nardozza, V. J., and Snodgrass, J. E.Author Text
Rome Air Development Center, Griffiss AFB, New York, Technical Report,
Report No. RADC TR-65-181, ASTIA No. AD-363 682; May 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Characteristics of Atmospheric Radio Noise Observed at SingaporeTitle Text
Clarke, C., Bradley, P. Z. and Mortimer, D. E.Author Text
Proc. I.E.E.,  vol. 112, no. 5, pp. 849-60, May 1965.Source Text
Keyword Text
Measurements of the amplitude probability distributions of atmospheric radio
noise in a power bandwidth of approximately 400 c/s, made at the Radio
Research Station, Singapore, from September 1958 to July 1960, are
presented for frequencies of 24 kc/s, 145 kc/s, 11 Mc/s and 20 Mc/s.
Results are normalized to the r.m.s. amplitude to show the diurnal and
seasonal variations of noise structure.  The temporal variations in parameters
derived from the distributions are also illustrated and the results explained by
reference to the prevailing meteorological and ionospheric conditions.
Parameters relating to noise amplitude are the mean power and the average
value of the noise-envelope voltage; those relating to noise structure are the
ratio of the r.m.s. to the average  value and the dynamic range.  The program
of measurements was similar to that made at the Radio Research Station in
England during the International Geophysical Year.  Wherever possible, the
Singapore data are compared with the corresponding results for England.







Investigation of a Hyperbolic Position-Locating AssemblyTitle Text
Dehart, W. R., Huggett, W. K., Lee, R. E., Filkins, L., and Anderson, R.Author Text
Radio Science Laboratories, University of Michigan, Ann Arbor, Michigan,
Quarterly Progress Report No. 2, Contract No. DA 28-043-AMC-00295(E),
ASTIA No. AD-360 910; May 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






A New Class of Electrically Small AntennasTitle Text
Fenwick, R. C.Author Text
IEEE, Trans., vol. AP-13, pp. 379-383; May 1965.Source Text
Keyword Text
Description of a new class of electrically small antennas, the principal
advantages of which are the resistive input impedance, the radiation
resistance transformation which may be obtained within the structure, and the
variety of shapes which the antennas may take.  The antennas incorporate
resonant half-wave windings, and a simple transmission-line theory is
presented by which antenna efficiency and bandwidth can be calculated.
Experimental methods and results are described for antennas on the order of
0.01 wavelength in height and 0.05 wavelength in diameter.  (Author's







The Measurement of Phase and Amplitude Radio Wave Interaction at
University Park, Pennsylvania, for January-February-March 1965
Title Text
Ferraro, A. J., and Lee, H. S.Author Text
Pennsylvania State University, Ionosphere Research Laboratory, University
Park, Pennsylvania, Scientific Report, Report No. SR-239, Contract No. AF
19(628)4014, ASTIA No. AD-618 213; 30 May 1965.
Source Text
Keyword Text
The objective of the present work is to study the properties of ionospheric D-
region using radio wave interaction effect which is also commonly known as
Luxembourg effect.  The present technique closely follows that developed by
Fejer for radio wave amplitude interaction experiment.  However, the technique
of measurement as well as the theory of radio wave interaction have been
extended and generalized at the Ionosphere Research Laboratory by the
introduction of complex coefficient of interaction T, to embody the effect of
interaction on both the amplitude and the phase of radio waves.  (Author's
abstract, technical report including miscellaneous government published






Error Reduction in Loop Direction FindersTitle Text
Gentry, D. E., and Jenkins, H. H., Jr.Author Text
Georgia Institute of Technology, Report No. A-842-1, Project No.
DA5A67919D902, Contract No. DA-28-043-AMC-01207(E), ASTIA No. AD-
469 916; 31 May 1965.
Source Text
Keyword Text
In this first quarterly report, project purposes and objectives are defined.  A
brief review of the problem of bearing errors in vertical loop antenna direction
finders is presented with emphasis on the effects of the horizontal component
of an abnormally polarized field, such as the ionospheric wave, incident on the
loop.  The block diagram of a dual-channel receiving system designed to
reduce bearing errors caused by horizontally polarized waves is described.
One channel will sense the nulls of a continuously rotating loop antenna and
display the bearings on a CRT.  The other channel will sense the horizontally
polarized component of the field at the loop and will gate out the signal from
the other channel when the horizontal component of the field exceeds a
threshold.  In this manner errors in the displayed bearing information will be
reduced.  Detailed descriptions of five sub-systems are presented with
emphasis on general performance requirements.  Anticipated technical
problem areas are discussed with emphasis on the effects of:  (1) the low
radiation resistance of small antennas; (2) null detection threshold accuracy
on bearing error; and (3) square-law detection on null reproduction.  Described
are the results of an experimental investigation which show that the AGC
voltage of a closed loop AGC system may provide optimum reproduction of
the loop antenna nulls.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Statistical Extrapolation in Certain Adaptive Pattern-Recognition SystemsTitle Text
Glanz, F. H.Author Text
SEL Technical Report No. 6767-1, Technical Report No. AFAL-TR-65-161,




The purpose of the research described herein is to study experimentally and
theoretically the extrapolative characteristics of certain adaptive pattern-
recognition systems as a function of the number of training patters and the
type of system.  An adaptive pattern-recognition system is one which,
through a process of adjusting its own parameters, learns to classify patterns
(arrays of input signals) presented to it.  The extrapolative ability of such a
system is defined as its ability, after learning to classify a set of training
patterns derived from some statistical population, correctly to classify
additional patterns from the same population.  The research described in this
paper uses a reference system with  fixed parameters to assign desired
output categories (+1 or -1) to randomly generated input patterns, thus
supplying a set of patterns (with corresponding desired outputs) which are
capable of being separated (i.e., correctly classified) by an adaptive system
having the same type of structure.  The adaptive system is trained on a small
sample of patterns, and its extrapolation error is then measured on additional
patterns.  An analytical method has been developed, which has been
successfully employed in predicting the extrapolative characteristics of single
linear threshold elements and networks of such elements.  The analytical
results have been compared with experimental data and found to give close
agreement.  The results of thee research indicate that the average percentage
extrapolation error on test patterns decreases as more patterns are used in
the training process.  A single threshold element with binary inputs has
expected error in extrapolation of approximately 40 exp(-β2) percent, where β
is the ratio of the number of training patterns to twice the number of
parameters (weights) in the element.  The quantitative results of this research
can be applied directly to overall design considerations for adaptive pattern-
recognition systems to be used in situations which at least approximate the
assumptions under which the present research was carried out.  Publication
of this technical documentary report does not constitute Air Force approval of
the report's findings or conclusions.  It is published only for the exchange and
stimulation of ideas.  (Abstract source unknown, technical report, English






More About Superdirective Antennas for LF and VLFTitle Text
Hildebrand, V. E.Author Text
Naval Ordnance Laboratories, Corona, California, Report No. NOLC-624,
ASTIA No. AD-464 284; 28 May 1965.
Source Text
Keyword Text
An equation for the n-loop superdirective antenna is derived which is more
general than those previously developed and allows considerably greater
flexibility in the selection of minor-lobe characteristics.  A number of
examples of specific antenna patterns are presented and evaluated for
different applications.  It is shown that, with a four-loop antenna, a front-to-
minor-lobe ratio greater than 60 dB over a 130 deg sector can be obtained
and, with a five-loop antenna, a ratio of 67 dB with all minor lobes equal can
be achieved.  Additionally, the pattern characteristics are maintained over a
3:1 bandwidth; however, the antenna effective height changes significantly
over this bandwidth.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






A Technique for Measuring Mutual Admittances of AntennasTitle Text
Iizuka, K.Author Text
Trans. IEEE, vol. AP-13, no. 3, p. 469; May 1965.Source Text
Keyword Text
The increased complexity of aerials demands a greater accuracy in the
measurement of mutual admittance between elements.  Three previous
methods of doing this are mentioned with their short-comings.  This paper
describes a method related to the above methods in principle but which uses
an image plane in order to avoid the simultaneous adjustment of both phase
and amplitude of the driven current.  A sketch shows an experimental
arrangement for measuring the self- and mutual-admittances of two identical
monopoles over a ground plane.  The mathematics are given and the method
of making the two measurements necessary.  (Science or engineering







Study and Prototype Model Design of a Miniaturized Gyrocompass.
<NOTE> Final  engineering Rept., 18 Jun 64-15 May 65
Title Text
Mapes, R. GAuthor Text
Technical Report from: Astro-Space Labs Inc Huntsville Ala., Report ASL-FE-
65-21, 98 pages; May, 1965.
Source Text
gyrocompasses, design, direction finding,
instrumentation, feasibility studies, azimuth,  army
operations, human factors engineering, spinning
(industrial processes), spheres, gas bearings,
gyroscopes, systems engineering, optical instruments,
NTISDODXD
Keyword Text
This report presents the studies and investigations performed to determine the
feasibility  of and the techniques and instrumentation necessary for employing
gyroscopic principles  in a small, rugged instrument which can be used by
Army reconnaissance and  observational troops to determine azimuth to
visible landmarks or other appropriate  references for obtaining directional
orientation.  This report reviews the Phase I program,  documents the Phase II
technical activities and presents the overall program conclusions  and
recommendations.  The design, fabrication and test of a laboratory model
vortex-centered spinning-sphere gyro was conducted, along with a theoretical
investigation  of the hydrodynamic equations of motion. It was established
that a fluid, vortex-centered  gyro of a size and weight to meet this
requirement would have a coupling time constant  which was too short for
north-seeking applications.  A miniature, gas bearing suspended  spinning-
sphere gyro design was formulated which yielded an ideal solution for this
north-seeking application.  This basic inertial sensor was integrated with the
various other  subsystems to yield an overall design configuration which offers
a very attractive  mechanization technique for this application. The feasibility
of the instrument was firmly  established and it is recommended that a






10 Kc/s Atmospheric Noise PredictionsTitle Text
Maxwell, E. L., and Stone, D. L.Author Text
DECO, Electronics, Inc., Boulder, Colorado, Contract Nonr-410-700, Report
No. 54-F-2, ASTIA No. AD-615 923; May 1965.
Source Text
Keyword Text
This report contains a full set of atmospheric noise prediction maps for 10
kc/s.  The procedure involved in transferring the 1 megacycle maps given for
local time and seasonal periods in CCIR Report 322 to 10 kc/s maps given in
Universal Time for three month periods is described in this report.  A new
approach to the prediction of VLF atmospheric noise was begun under this
program and preliminary results are presented herein.  The presentation of the
CCIR data on a universal worldwide scale for a particular three month period
revealed serious shortcomings and obvious disagreements with noise source
and VLF propagation characteristics.  The new technique begun makes direct
use of noise source and propagation information.  The preliminary results
indicate that this technique may offer considerable advantages in the VLF
range.  (Author's abstract, technical report including miscellaneous







On the Integral Equations of This Wire AntennasTitle Text
Mei, K. K.Author Text
Trans. IEEE, vol. AP-13, no. 3, pp. 374-378; May 1965.Source Text
Keyword Text
The feasibility of direct numerical calculations of aerial integral equations is
investigated.  It is shown that an integral equation of Hallen's type is the most
adequate for such applications.  The extension of Hallen's integral equation to
describe thin wire aerials of arbitrary geometry is accomplished, and results
are presented for dipole, circular loops, and equiangular spiral aerials.
(Author's abstract, formal literature, English language/USA abstract,






Toward the Elimination of Ocean Environment Variations in Integrated
Detection, Localization, and Attack Systems
Title Text
Nathes, R. H., and Ricalzone, L. C.Author Text
Naval Research Laboratories, Washington, D. C., Interim Report, NRL Report
No. 6247, ASTIA No. AD-361 630; 3 May 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Useful Characteristics for Maritime Aids-to-Navigation LightsTitle Text
no authorAuthor Text
Technical Report from: Coast Guard Washington D C., 46 pages; May, 1965.Source Text
navigational lights, shipping (marine), shipping
(marine), navigational lights, navigational  aids,
coast guard, tests, direction finding, NTISDODXD
Keyword Text
The most useful characteristics for maritime aids-to-navigation lights has been
discussed.  A study of the mariner's ability to take bearings on flashing lights
is reported. By  correlating the results of this study with information already
available concerning the  efficiency and conspicuity of flashing lights,







Transmission Loss Predictions for Tropospheric Communication CircuitsTitle Text
Rice, P. L., Longley, A. G., Norton, K. A. and Barsis, A. P.Author Text
Transmission Loss Predictions for Tropospheric Communication Circuits,
National Bureau of Standards, Technical Note 101, vol. II, Institute for
Telecommunication Sciences and Aeronomy, Environmental Science
Services Administration, Boulder, Colorado, 7 May 1965.
Source Text
Keyword Text






Runcorn, S. K. and Dickel, J. R.Author Text
New Scientist, 6 May 1965.Source Text
Keyword Text
This paper gives a synopsis of Jupiter science including decimetric,
decametric, and optical observations.  The observations are then related to
the red spot and other Jovian phenomena.  (Abstract written for purpose of







Synthetic Aperture Position Finding TechniqueTitle Text
Titus, D. C.Author Text
Keltec Industries, Inc., Alexandria, Virginia, Final Report, Contract No. DA 28-




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






LF to VHF Surface Ship Direction Finding ResearchTitle Text
Travers, D. N., Castles, M. P., and Sherrill, W. M.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Development
Report, Contract NObsr-89167, ASTIA No. AD-465 791; 31 May 1965.
Source Text
Keyword Text
A brief description of the new AN/BRD-4 technical manual format is given
including a topic outline and estimate of progress.  The newly modified
automatic direction finder calibrator equipment has undergone design for 50%
reduction in size and weight and is now ready for use.  A demonstration of the
General Precision Industries AN/FRR-68 phase matched twin/triple channel
receiver was held by GPI representatives at Southwest Research Institute.
During the demonstration it was revealed that the receiver was not designed
for amplitude comparison D/F applications; however, modifications were
described which can be implemented at minimum cost.  The receiver equaled
or exceeded the applicable specifications detailed in the SwRI report dated 29
February 1964.  The shipboard test model of the 5-foot diameter crossed
spaced loop antenna is scheduled for delivery from Astro Mechanics Inc.,
Austin, Texas in mid-June 1965.  The final design includes horizontal shorting
bars in the axial plane and other refinements including varactor diode tuning.
This network permits bearing sensitivities equal to or in excess of minimum
requirements (as previously defined) over the 2-30 mc frequency range of the
system.  Estimated delivery date for the Intercept Research IR-3 triple
channel receiver is now 1 July 1965.  Travel plans have been made to visit
Intercept Research, Inc., immediately prior to receiver shipment.  The receiver
is complete and is being tested at this time; the manufacturer has requested
time to correct certain deficiencies.  (Author's abstract, technical report
including miscellaneous government published material, English






LF to VHF Surface Ship Direction Finding ResearchTitle Text
Travers, Douglas N., Castles, M. Pike, and Sherrill, W. M.Author Text
Southwest Research Institute, Department of Applied Electromagnetics, San




A brief description of the new AN/BRD-4 technical manual format is given
including a topic outline and estimate of progress.  The newly modified
automatic direction finder calibrator equipment has undergone design  of 50
percent reduction in size and weight and is now ready for use.  A
demonstration of AN/FRR-68 phase matched twin/triple channel receiver was
held.  During the demonstration , it was revealed that the receiver was not
designed for amplitude comparison DF applications; however, modifications
were described which can be implemented at minimum cost.  The receiver
equaled  or exceeded the applicable specifications.  The shipboard test model
of the 5-foot diameter crossed spaced loop antenna is scheduled for delivery.
The final design includes horizontal shorting bars in the axial plane and other
refinements including varactor diode tuning.  (Abstract source unknown,
technical report, English language, document not available, direction finding,
shipborne, radio equipment, radio interception, radio receivers, low frequency,
medium frequency, high frequency, very high frequency, ships, scientific
research, instruction manuals, automatic, calibration, test equipment, loop
antennas,  ship antennas, tuning devices, varactor diodes, sensitivity, gain,






Nature  of the Electromagnetic Field Reflected from a CoastlineTitle Text
Wait, J. R.Author Text
Electronics Letters, vol. 1, no. 3, p. 65, May 1965.Source Text
Keyword Text
In a recent publication, Millar considered the field variation near a coastline
when an H-polarized plane wave is incident from the sea or land.  He stated
that disagreement exists between his results and those of Wait.  In this
communication, it is shown that Millar's conclusions are in error.  (Author's







Plane Switching AntennasTitle Text
Zimin, D. C., Filatov, A. P. and Dolzhenkov, A. A.Author Text
Radiotek . and Elek ., vol. 20, no. 5, pp. 20-4, English translation in
Telecommunications, pt. 2, (USA), vol. 20, no. 5, pp. 85-93, May 1965.
Source Text
Keyword Text
The switching method for swinging the beam of aerial arrays is further
investigated.  Two-dimensional switching aerial configurations are considered
as well as their radiation patterns.  Wide-angle swinging of a pattern,
approximately coinciding with the radiation pattern of an ideal aerial, is shown
to be possible under certain conditions.  (Abstract source unknown, formal






Ferrite Loaded Antennas for Aerospace ApplicationsTitle Text
Adams, A. T., and Lyon, J. A. M.Author Text
Trans. IEEE, vol. AS-3, no. 2, Suppl., pp. 489-494; June 1965.Source Text
Keyword Text
The effects of ferrite loading on the characteristics of the rectangular cavity
slot aerial, the equiangular spiral and the log conical spiral aerial are studied.
Size and weight reduction is accomplished at the expense of band-width
and/or efficiency.  The characteristics of the rectangular cavity slot aerial are
analyzed and compared with experimental data.  The operating frequency
may be shifted by magnetic bias.  Loading the spiral and log conical aerials
lowers the low frequency limit by a factor of two or three.  Data are presented
on the temperature sensitivity of ferrite materials for aerospace aerials.
(Author's abstract, formal literature, English language/USA abstract,






Correction to D. T. Geiser's Paper:  'A Method of Df Error Correction'Title Text
AnonymousAuthor Text
Trans. IEEE, vol. EMC-7, p. 242; June 1965.Source Text
Keyword Text
This is a notice of correction to a figure diagram in originally published paper.
(Written for this publication by Southwest Research, formal literature, English










Instruction Book for Radio Direction Finder Set AN/BRD-4 NAVSHIPS 94951,
SCA  Index No. 11,017-3, Contract No. NObsr-81281, Department of the




Radio Direction Finder Set AN/BRD-4 is a lightweight, wide frequency range
equipment designed for use aboard submarines.  Powered by the ship's 115
vole, 400 cycle, 3 phase supply, the set derives direction finding information
from signals of any modulation or transmission characteristics normally
encountered in the frequency range from 100 kc to 160 mc.  Additionally,
AN/BRD-4 functions as a communications receiver over the 100 kc to 160 mc
frequency range.  In this mode, the incoming cw, a-m, fm, or single-sideband
signal is demodulated and the resulting audio information is delivered to the
operator's headset.  The main units of the set are the antenna assembly, the
junction box, the radio receiver, and the bearing indicator.  Direction finding
information is presented as a propeller-shaped pattern on the cathode-ray
tube in the bearing indicator.  The propeller tips, 180 degrees apart, indicate
both the relative and true direction and the reciprocal direction of the incoming
signal.  To determine the direction, the operator actuates a switch to inject
information from a sense antenna.  The sense signal converts the propeller
into an arrowhead pattern which points toward the true direction.  Bearing
information is accurate to within ±5 degrees.  Own-ship course information,
obtained from the ship's gyro system, is presented on the outer azimuth
scale of the bearing indicator alidade assembly.  Thus, true bearing may be
determined simultaneously with relative bearing.  Eight bands are provided for
tuning the frequency range from 100 kc to 40 mc.  The ninth band provides
tuning in the  VHF frequency range from 40 mc to 160 mc.  Tuning is
continuously variable across each band by means of coarse and fine tuning
controls.  A front-panel earphone jack enables aural reception simultaneously
with the visual bearing display on the indicator.  (Abstract taken from author's






Ambiguity Resolution of Direction FindingTitle Text
Barth, H.Author Text
The Seewart, vol. 26, no. 3, pp. 100-105, June 1965.Source Text
Keyword Text
The resolution of both direction and sense is the subject of this article.  An
ordinary direction finder system has a receiver response with two maximum
and minimum over every 180 degrees.  In order to change this two-sided
representation into a single-sided one, a second auxiliary antenna is needed
which can be coupled with the main antenna in order to (1) get a maximum
through the addition of the voltage of both antennas, or (2) get a minimum
through subtraction of the voltage of both antennas.  For a good direction
finder, it is a necessary to resolve the ambiguity of the sense direction.  There
have been cases where ships have been sent aground through indications
from the wrong sense direction.  This article presents a method for resolving
the sense direction with revolving direction finders and also with goniometers.







Performance of an Interferometer Direction Finder for the HF BandTitle Text
Burtnyk, N., McLeish, C. W. and Wolfe, J.Author Text
National Research Council of Canada Ottawa (Ontario), Division of Radio and
Electric Engineering, published in Proceedings IEEE, vol. 112, N11 P2055-9
(Nov. 1965), AD 626 643, June 1965.
Source Text
Keyword Text
An HF direction finder consisting of two orthogonal simple interferometers was
built and tested by making over 16,000 direction-of-arrival measurements.
The paper describes the performance of the system, giving ambiguity-
resolution figures and bearing-accuracy results.  An error-reduction factor of
about four times was obtained over narrow-aperture systems operating in
similar wave-interference fields.  (Authors' abstract, formal literature, English
language, document not available, interferometers, direction finding,







Coupler Groups for HF Receiving AntennasTitle Text
Chase, W. M. Olson, I. C. and Rhiner, A. L.Author Text
U.S. Navy Electronics Lab., San Diego, California, Research and
Development Report, NEL Report no. 1295, 11 June 1965.
Source Text
Keyword Text
The Problem: Develop receiving antenna coupler groups to cover the hf
spectrum, each of which will provide several receiver channels in its frequency
range.  The individual antenna coupler circuits of each coupler group must be
high Q, and must possess smooth off-frequency rejection and low insertion
loss.  Each antenna coupler must be continuously tunable over its frequency
range.  Design a suitable combining net work to connect the several antenna
coupler inputs to a single broadband antenna.  Results: (1) Antenna coupler
groups for receiving have been designed for the following frequency ranges: 2
to 6 Mc/s, 4 to 12 Mc/s, and 10 to 30 Mc/s.  (2) Rejection by any receiver
channel of a frequency ±10 percent away from resonance (fo) is approximately
60 dB when the combining network is terminated in a design antenna
impedance of 50 ohms.  (3) Insertion loss varies between 7 and 3.5 dB
(depending upon frequency) when the combining network is terminated in the
design impedance.  (4) Individual antenna coupler drawers can be adapted for
use as tunable filters.  (5) Interaction between antenna couplers is not
apparent until the frequency separation is less than ±3 percent.  (Abstract
taken from authors' problem statement and results, technical report, English






Directivity and Beamwidth Approximations for Large Scanning Dolph-
Chebyshev Arrays
Title Text
Drane, C. J.Author Text
Air Force Cambridge Research Laboratories, Bedford, Massachusetts,
Physical Sciences Research Papers, Report No. AFCRL-65-472, ASTIA No.
AD-619 808; June 1965.
Source Text
Keyword Text
Directivity and beamwidth for radiation patterns corresponding to the optimum
Dolph-Chebyshev design have heretofore been determined by means of
formulas that, although exact, are intractable to computation and not
particularly open to physical interpretation.  Approximate but accurate
formulas are presented here in closed form, for the purpose of easy
examination and computation of directivity and beamwidth for large scannable
Dolph-Chebyshev arrays.  Array length, number of array elements, the
spacing of these elements, and the sidelobe level desired are parameters in
this study.  The maximum achievable directivity for Chebyshev arrays is in
principle limited, regardless of how large the array becomes.  Data is given to
establish the array length required to obtain a value of directivity at some
prescribed level below the maximum value.  Comparisons between exact and
approximate theory are presented in graphical form in such a way as to
illustrate the lower limits of array size for which the approximations are valid.
Element spacings less than a half-wavelength are included in this study.
(Author's abstract, technical report including miscellaneous government







A Technique of Achieving Very High Antenna  Gain--The Adaptively
Phased Array
Title Text
Eberle, J. W. and Zolnay, S. L.Author Text
Report No. RADC-TR-65-108, 1072-Final, Contract No.  AF 30(602)-2166,
Ohio State University Research Foundation, Columbus, Ohio, June 1965.
Source Text
Keyword Text
This report describes the design considerations for the four-element array, the
reasons for selecting this approach, and the results obtained during evaluation
of the technique.  General results are presented to indicate the signal-to-noise
ratio improvement obtained, and some characteristics of the signals received
in the tests with the Echo II passive satellite.  (Abstract source unknown,






HF Measurements using Extended Chirp-Radar TechniquesTitle Text
Fenwick, R. B. and Barry, G. H.Author Text
Stanford Electronics Labs., Radioscience Lab., Stanford University, Stanford,
California, technical report No. 103, SU-SEL-65-058, June 1965.
Source Text
Keyword Text
The principles of frequency-modulation Chirp radar have been applied to hf
radio sounding through the  use of digitally synthesized, linear-sweep-
frequency signals for transmitting and demodulating.  Significant improvement
over pulse soundings is afforded principally by the use of extremely narrow
receiver bandwidths, greatly increasing sensitivity by reducing the effects of
fixed-frequency interference.  Other system advantages include unity peak-to-
average transmitted power ratio and simplified data-handling procedures in
some applications, such as machine recognition of oblique ionograms.
Transmit and receive equipments have been constructed to operate over the
frequency range dc to 50 MHz.  This report describes the system design in
detail and gives experimental results in a number of applications, including
vertical-incidence sounding, backscatter sounding, oblique-incidence
sounding (on paths of 2000 and 40,000 km), meteor radar, and lunar radar.
Resolutions of 10 µsec should eventually be realizable as a result  of
waveform coherence over 1-MHz segments.  (Abstract source unknown,






Spontaneous Fission Tracks from Extinct Pu244 in Meteorites and the
Early History of the Solar System
Title Text
Fleischer, R. L., Price, P. B. and Walker, R. M.Author Text
J. Geophys. Res., vol. 70, no. 11, pp. 2703-7, 1 June 1965.Source Text
Keyword Text
A new method is proposed for exploring the early history of the solar system, based on the search in
meteoritic crystals for fossil fission tracks from the presently extinct isotope Pu244 (half-life = 7.6 x 107 years).  The
method employs the experimental techniques we have developed for dating
terrestrial minerals; it is simple and applicable to many meteoritic minerals.  If
such tracks can be definitely identified, it is possible to infer values for ∆To,
the time interval between the end of nucleosynthesis and the formation of
cooled meteoritic material.  We first describe the method and then present
experimental results giving evidence for Pu tracks in two meteorites.
Alternative explanations are considered and are shown to be less likely.






Wave-Tilt Measurements of Ground PropertiesTitle Text
Gething, P. J. D., et alAuthor Text
Electronics Letters, vol. 1, no. 4, p. 106, June 1965.Source Text
Keyword Text
Measurements of the complex reflection-coefficient of the ground for high-
frequency radio waves have been made at a number of sites by the wave-tilt
method.  Site conductivity was also measured by the ground-rod method.
Some difficulties in interpreting the results re noted.  (Author's abstract,







Ferrite Rod Antennas as Dielectric Radiators for MicrowavesTitle Text
Gruber, H. and Koppatz, P.Author Text
Hocht. tech. u. Elek . akus., vol. 74, no. 3, pp. 83-9, June 1965.Source Text
Keyword Text
Calculations and construction are described for such aerials operating in the
3.2 cm region.  Two- and four-element linear arrays are dealt with specifically
and measurements show good agreement with prediction.  In the conclusion
the following observations and recommendations are given for achieving
improved scanning performance:  ferrites with softer magnetic properties than
available would give better results; better matching of element materials; large
arrays with 1-degree to 2-degree beams should be investigated; better phase
shifters should be investigated for the larger arrays.  (Abstract source






An Investigation of a Digital Bearing Computer for a Small Aperture
Radio Direction Finding System
Title Text
Grush, H. L.Author Text
University of Illinois, Radiolocation Research Laboratory, Urbana, Illinois,




A small aperture radio direction finding system such as a Watson-Watt
system is subject to large bearing errors because of the wave interference
effect of two waves.  By contrast, a large aperture system such as a
Wullenweber system exhibits smaller errors under corresponding conditions.
This work attempts to develop a practicable means of obtaining accurate
bearing information using a small aperture system in the presence of strong
wave interference.  The technique used in the time averaging of instantaneous
bearings.  Thus, bearing information may be obtained with a small aperture
system by using information available over an extended period of time.  The
computation of the bearing may be carried out on-line by a small general
purpose digital computer.  One of the unique features of the digital bearing
computer developed here is its capability to adapt to changing input signal
conditions.  The adaptive capability makes it possible to optimize the
averaging process.  The process allows estimates of the indicated bearings
on both the primary and the interfering waves and their relative strengths to be
made.  A mathematical model for the relative phase between the two waves is
evolved which is not unlike that of the real phase function.  The model yields a
regular progression of phase plus a random perturbing component.  The only
restriction placed upon the phase function is that its probability density
function be essentially uniform.  On the basis of the model of the phase
function and the equations describing the operation of a small aperture
system, the Watson-Watt system is simulated on a general purpose digital
computer, and the digital bearing computer is evaluated.  Further evaluation
includes an experimental investigation.  (Author's abstract, technical report
including miscellaneous government published material, English






An investigation of a digital bearing computer for small aperture radio
direction finding system  Technical report no. 27.  Digital bearing
computer for small aperture radio direction finding  system in presence
of wave interference
Title Text
Grush, H. L.Author Text
Technical Report from: Illinois Univ., Urbana.  Radiolocation Research Lab,
June 1965 119 pages,  Refs, Report RRL-280, Astia Document (AD)-623177,
1965.
Source Text
bearing, digital computer, interference, radio
direction finder, wave interaction, average, computer,








Comparison of actual and optimum direction-finding accuracy. I -
Continuous signals.  Real and  theoretical accuracy of direction finding
discussing phase, frequency and amplitude fluctuation of  signal.
Title Text
Gutkin, L.Author Text
Radiotekhnika, Vol. 20, June 1965, pages 52-63. Telecommunications and
Radio Engineering.  Radio, Engineering, Vol. 20, June 1965, pages 107-117.
Translation.  <For Abstract See Issue 20, page 2986,, Accession No. A65-
31295<, 1965.
Source Text
frequency shift, phase shift, position indicator, radio
direction finder, accuracy, amplitude,  automatic,
direction, filter, finder, frequency, grid, indicator,







Comparison of Practicable and Potential Accuracy of Direction-Finding,.
 I.  Continuous Signals
Title Text
Gutkin, L. S.Author Text
Radiotek . and Elek ., vol. 20, no. 6, pp. 52-63; English translations in
Telecommunications, pt. 2, pp. 107-17, June 1965.
Source Text
Keyword Text
The operation of a direction finder when employed for the automatic tracking
of the angular coordinates of a target is considered.  The influence on
direction-finding accuracy of indeterminacy of the initial phase and frequency
of the signal and its amplitude fluctuations is considered for the case of a
continuous signal.  Conditions are established under which these factors do
not prevent optimum accuracy (i.e., the limit theoretical accuracy achievable)
being obtained. (Abstract written for purpose of this publication by Southwest






Comparison of the real and potential accuracy of direction finding.  Real
and theoretical accuracy  of direction finding discussing phase,
frequency and amplitude fluctuation of signal
Title Text
Gutkin, L. S.Author Text
Radiotekhnika, Vol. 20, June 1965, pages 52-63. (Russian), 1965.Source Text
frequency  shift, phase shift, position indicator,
radio direction finder, accuracy, amplitude,
automatic, direction, filter, finder, frequency, grid,








Wave-Signal Direction-Detecting Apparatus.  <NOTE> Patent  assigned
to Navy
Title Text
Hildebrand, Verne E.Author Text
Unknown; June, 1965.Source Text
direction finding, radio receivers, very low frequency,
loop  antennas, photo tubes, gates (circuits), cathode
ray tubes,  patents
Keyword Text
The wave-signal direction-detecting apparatus can receive  signals arriving
from all directions, but visibly displays  signals received from only one
direction. The system includes  an antenna arrangement which includes a
pair of loop antennas  in quadrature and a sense antenna, a cathode ray tube,







Determination  of the Profile of Electron Concentration Above the
Maximum of the F Region from Ground Measurements
Title Text
Kazantsev, A. N. and Namazov, S. A.Author Text
Geomag. i. Aero., vol. 5, pp. 429-34, May/June 1965.Source Text
Keyword Text
Development of a method of determining the electron-concentration profile
above the maximum of the F layer from measurements made on the earth's
surface.  Concentration profiles calculated on the basis of this method
according to well known experimental data are said to be in good agreement
with data from rocket soundings.  (Abstract source unknown, formal literature,






Unambiguous Accuracy of an Interferometer Angle-Measuring SystemTitle Text
Kendall, W. B.Author Text
Trans. IEEE, vol. SET-11, no. 2, p. 62; June 1965.Source Text
Keyword Text
In this paper we consider the problem of using signals received at three or four
antennas to estimate the direction from which radio-frequency (RF) radiation
is arriving.  Though the results are couched in the terminology of angle
measurements, they are applicable to any ambiguous measurements for
which the number of ambiguities is inversely proportional to the accuracy.
For an interferometric system the effect of receiver noise is examined.  Then
the optimum way to process the received waveforms, and the best spacing for
the antennas, is determined.  Next, signal-to-noise ratio (SNR) requirements
are determined which must be met to insure that, with a given probability, the
final unambiguous measurement is not in error by more than some specified
amount.  Finally, a comparison is made between a system which uses
unambiguous measurements and a system which uses ambiguous
measurements and then resolves the ambiguities.  (Author's abstract, formal







The Interiors of the Terrestrial PlanetsTitle Text
Kovach, Robert L. and Anderson, Don L.Author Text
J. Geophys. Res., vol. 70, no. 12, pp. 2873-83, 15 June 1965.Source Text
Keyword Text
Conclusions regarding the internal constitution of the terrestrial planets are
dependent on the assumption as to the nature of the earth's core.  It has
previously been supposed that if the terrestrial planets, Earth, Venus, and
Mars, are of similar composition the material of the core must represent a
phase change, but if the core material is chemically distinct, the planets must
differ in over-all chemical composition.  An equation of state for the mantle
and core based on recent free oscillation and shock wave data is used in
developing models of the terrestrial planets.  It is demonstrated that Earth,
Venus, and Mars can be satisfied with the hypothesis of chemical  uniformity
and a chemically distinct iron-rich core, provided that the external radius of
Mars is about 3310 km.  The radius of Mars could be as large as 3325 km
and could differ only slightly from the gross composition of the Earth, i.e. 2
percent less iron.  Astronomical data indicate that Mars must be an almost
homogeneous body, but compositional identity with the Earth can be
maintained by mixing mantle and core material.  (Abstract source unknown,






Development and Design of a 3-channel H/F ReceiverTitle Text
Krajewski, Z. A. A.Author Text
General Precision Industries, Ltd., Montreal, Quebec, Canada, Final
Engineering Report, ESD TDR-65-352, DDC No. AD 479 821L, June 1965.
Source Text
Keyword Text
The final engineering report is presented on the development and design of a
high-frequency radio receiver for direction finding.  Preceded by a brief outline
of the operational use, the report explains the design philosophy applied to
meet the technical requirements of the specification, and provides an account
of the development and design work culminating in the final acceptance.  The
receiver comprises three frequency-ganged receiving channels, of which two
are matched for phase and produce outputs of equal amplitude at all
frequencies and at all levels of input signals.  All control functions of the two
matched channels are ganged together whilst an independent set of controls
(with the exception of frequency) is provided for the third channel.  The tuning
is displayed digitally on an electronic frequency meter activated by the
frequency of the common variable frequency oscillator.  The above
development program led to the manufacture of a series of receivers
designated "receiving set, radio, AN/FRR-68."  (Author's abstract, technical
report, English language, file no. 1493, radio receivers, direction finding,
design, specifications, radio frequency, tuned circuits, frequency meters,
intermediate frequency, circuits, video amplifiers, audio amplifiers, radio
frequency oscillators, transformers, acceptability, frequency stabilizers, gain,
demodulators, antenna arrays, high frequency, multichannel receivers,






Deviations in radar measurements.  Radar localization deviations,
examining infinitely-long conducting cylindrical obstacles
Title Text
Latinskii, S. M.Author Text
Radiotekhnika, Vol. 20, June 1965, pages 64-72. Telecommunications and
Radio Engineering.  Radio, Engineering, Vol. 20, June 1965, pages 118-125.
Translation.  <For Abstract See Issue 20, page 2921, Accession No. A65-
31296<, 1965.
Source Text
diffraction path, error function, radar direction
finder, tracking radar, wave scattering, diffraction,
direction, electric, error, field, finder, function,
obstacle, obstruction, path, propagation, radar,







Radar deviation.  Radar localization deviations, examining infinitely-
long conducting cylindrical  obstacles
Title Text
Latinskii, S. M.Author Text
Radiotekhnika, Vol. 20, June 1965, pages 64-72. (Russian), 1965.Source Text
diffraction path, error function, radar direction
finder, tracking radar, wave scattering, diffraction,
direction, electric, error, field, finder, function,
obstacle, obstruction, path, propagation, radar,







Electron-Optical Device for Measuring Angular Oscillations of  Dynamic
Objects
Title Text
Letokhov, V. S.Author Text
Technical Report from: Foreign Technology Div Wright-Patterson AFB Ohio.
Report FTD-TT-65-179-TT-65-63325, 2 pages; June, 1965.
Source Text
electron optics, measuring devices (electrical
electronic), oscillation, azimuth, light, angle of
arrival, photoelectric effect, phase detectors, mixers
(electronic), USSR
Keyword Text
In the basic patent there is described an electron optical  device for
measuring angular oscillations of dynamic systems,  for example flying
objects. The device consists of two  identical channels recording the
oscillations on the azimuth  and the angle of the location. Each channel
contains optical  paths of the basic and supporting signal with light-sensitive
elements with a modulating cylindrical revolving electrode  which is common
to both paths and an electron system of phase  demodulation of the basic
signal by the supporting one. This  device is supposedly distinguished from






Optimization of Signal-to-Noise Radio and Gain of Arbitrary Antenna
Arrays
Title Text
Lo, Y. T., and Lee, S. W.Author Text
Proc. IEEE, vol. 53, no. 6, p. 655; June 1965.Source Text
Keyword Text
Before the invention of modern low-noise devices, the sensitivity of a system
was largely limited by the noise in the preamplification stages.  Today, as a
maser amplifier can be designed to have a temperature as low as a few
degrees Kelvin, the noise contribution from other parts of the system
becomes of great importance, in particular the noise from the antenna.
Unless extreme caution has been taken, this contribution may amount to ten
or a hundred times that of the amplifier.  Therefore, in such a circumstance
the design criterion of the antenna must be reviewed.  Work along this line
has been done in recent years by researchers in radio astronomy,
oceanography, and in acoustics.  Most of the work, however, is limited to the
case of a uniform background noise.  For a nonuniformly distributed noise,
which is the case of greater practical importance, the problem of maximizing
the signal-to-noise ratio (SNR) seems to be considerably more difficult.  In
this communication, an analytical solution is presented, and some related
problems are also discussed.  (Author's abstract, formal literature, English






Field Strength Measurements in a Multipath Field using Linear and
Circular Probing
Title Text
Mittra, Raj and Stearns, C. O.Author Text
Colorado University, Boulder, Colorado, report no. TR-65-114, DDC No. AD




Techniques for resolving the components of a multipath field are investigated
in this paper.  Both linear and circular probing schemes are discussed.  A
method for analyzing the linearly probed data is given, which is considerably
simpler than the procedure followed by Watterson in an earlier paper.  The
method is also extended to the circular case.  It is found that the resolution in
the circular case is poorer than for the linear scheme.  (Authors' abstract,






Resistive Phase Compensator.  <NOTE> Patent assigned to NavyTitle Text
Morgan, Layton D., Strait, Robert D.Author Text
Unknown; June, 1965.Source Text
phase control devices, resistors, direction finding,
phased  arrays, phase shifters, microminiaturization
(electronics),  patents, phase compensators
Keyword Text
The multi-beam-steering network may be produced at low cost  and is easy to
maintain and repair in operational use. It is  compatible with transistor beam
signal amplifiers, with a beam  forming capability which is unaffected by the
load resistance  that is usually the input resistance of the beam signal






Re-Test of Modified OMNI and ADF EquipmentsTitle Text
no authorAuthor Text
Technical Report from: Army Aviation Test Board, Fort Rucker Ala., 10 pages;
June, 1965.
Source Text
radio navigation, radio equipment, avionics, direction
finding, automatic, very high  frequency,
omnidirectional, range finding, modification, antennas,
OMNI Navigation, ADF Equipment, VOR receivers, AN/ARN-
30, NTISDODXA
Keyword Text
OMNI receiver and Automatic Direction Finder (ADF) systems were tested by
the US  Army Aviation Test Board (USAAVNTBD) US Army Electronics
Proving Ground  (USAEPG) and US Army Human Engineering Laboratory
(USAHEL) The final report  was submitted on 4 February 1965. Because of
the requirement for a competitive  procurement, US Army Electronics
Command (USAECOM) negotiated with each  manufacturer and explained his
individual equipment deficiencies.  The manufacturers  agreed to correct these






Asymptotic Behavior of the Optical Luminosity of a Star in Gravitational
Collapse in Terms of General Relativity Theory
Title Text
Podurets, M. A.Author Text
Soviet Astronomy--AJ, vol. 8, no. 6, pp. 868-73, June 1965.Source Text
Keyword Text
This article examines the luminosity of a collapsing star having surface light
sources.  It is shown that the luminosity, as seen by an observe at rest in the
Schwarzschild frame of reference, decays exponentially as t → ∞  with a very
small characteristic time, of the order of  the ratio of the gravitational radius of
the star to the speed of light in vacuum.  (Abstract source unknown, formal






Mean Ionospheric Scale Heights Deduced from Faraday Rotation
Measurements
Title Text
Potts, Byron C.Author Text
J. Geophys. Res., vol. 70, no. 11, pp. 2651-63, 1 June 1965.Source Text
Keyword Text
The polarization fading rate of the 54-Mc/s radio transmissions from the
Transit 4A satellite is used to obtain a "best fit" Chapman distribution for the
ionospheric electron density.  The results lead not only to the total electron
content but also to mean values of ionospheric scale height.  These scale
heights are shown to vary with time of day and solar activity.   (Abstract






On the Scale Modeling of AerialsTitle Text
Radford, M. F.Author Text
Point-to-Point Telecommunications, vol. 9, no. 3, p. 4; June 1965.Source Text
Keyword Text
The advantages and limitations of using small-scale models of aerials for
impedance and polar diagram measurements are discussed.  With models
the operating conditions are more ideal than with full size aerials, but for this
reason the picture of the performance which is obtained is more complete and
accurate.  (Author's abstract, formal literature, English language/abstract,






Calculation of Directional Properties of Surface Antennas with Linear,
Squared, and Cubic Phase Distortions
Title Text
Sheredyko, E. Yu.Author Text
Bull. Inst. Higher Education - Radio Engineering, vol. 8, no. 3; May-June 1965.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, formal






Nature of the Radio Emission of Flare StarsTitle Text
Shlysh, V. I.Author Text
Soviet Astronomy-AJ, vol. 8, no. 6, pp. 830-7, May/June 1965.Source Text
Keyword Text
The radio emission mechanism of UV Cet type flare stars is discussed.  It is
shown that synchrotron radiation of relativistic electrons with a power-law
energy spectrum cannot explain the observed effective temperatures.  It is
possible that the radio emission is stimulated emission of electrons with
energies of 2·207eV  in a magnetic field of the order of 1 Gauss.  The
necessary electron flux density is computed.  The possible connection
between radio emission and optical radiation in the continuous spectrum and
the H and He lines is noted.  (Abstract source unknown, formal literature,






Technical Aids to NavigationTitle Text
Wachtler, M.Author Text
Hansa, vol. 102, no. 12, pp. A71-A80, June 1965.Source Text
Keyword Text
Fifty years ago, direction finding equipment was introduced in ships.  When
30 years later, triangulation navigation equipment and radar were made for
commercial ships, the interest of sea travelers naturally turned to these new
methods of navigation.  Obviously, the need for direction finding equipment
rests not only in the need for accurate navigation, but especially in the need
for help in cases of emergency at sea.  Each year, there are many seafarers
in the North Sea area who owe thanks to a network of Adcock direction
finders for saving them from trouble at sea.  This article gives an overview of
the entire development of modern technical navigation equipment in past
years, such as ships radar equipment, aircraft radar equipment, sonar,
autopilot, and communications equipment.  (Abstract source unknown, formal






Direction Finding SurveyTitle Text
Walter, C. H., and Robertson, W. J.Author Text
The Ohio State University Research Foundation, Columbus, Ohio, Contract
No. AF 33(657)10386, ASTIA No. AD-465 557; 30 June 1965.
Source Text
Keyword Text
The general problem of determining direction of arrival of an incoming signal is
considered and a number of direction finding systems are described.  The
emphasis is on systems suitable for airborne use in the frequency region 50
to 500 mc.  Of the systems considered, a two-element interferometer is
selected for further study.  This system offers inherent bandwidth and basic
simplicity but appears to suffer from poor signal-to-noise ratio.  It is
recommended that this system be studied further with the objective of
obtaining improved performance through the use of antennafier techniques.
(Author's abstract, technical report including miscellaneous government







The Variation of Lunar Radio Emission During an EclipseTitle Text
Welch, W. J., Hornton, D. D., and Winter, S.Author Text
J. Geophys. Res., vol. 70, no. 12, pp. 2793-8, 15 June 1965.Source Text
Keyword Text
The eclipse of the moon on December 31, 1963, was observed at a
wavelength of 8.35 mm.  A decrease in the brightness temperature at the
center of the disk of 3.5ºK was measured.  From this result, a value of 2 x 10-4
for the combination α(K/pc)½ is deduced for a homogeneous lunar subsoil.  α is the power
attenuation coefficient for radio waves in the subsoil; K, p, and c are,
respectively, the thermal conductivity, density, and specific heat capacity of
the subsoil in cgs units.  (Abstract source unknown, formal literature, English






A Search for Optical Objects Associated with 50 Radio SourcesTitle Text
Wyndham, J. E.Author Text
The Astronomical J., vol. 70, no. 5, pp. 384-92, June 1965.Source Text
Keyword Text
Accurate positions for 50 radio sources obtained with the two-element
interferometer of the Owens Valley Radio Observatory have been used in a
search for optical identifications for these sources.  The search has been
carried out on the National Geographic Society-Palomar Observatory Sky
Survey plates.  Positive identifications are suggested for 19 sources, some of
which have already been presented by Sandage and Wyndham (1965).
Possible identifications are suggested for a further 17 sources.  Fourteen
sources remain unidentified, seven of which lie close to the galactic plane and
 are subject to obscuration.  (Abstract source  unknown, formal literature,






Model of the  Lower Chromosphere Based on Radio DataTitle Text
Zheleznyakov, V. V.Author Text
Soviet Astronomy-AJ, vol. 8, no. 6, pp. 819+, May/June 1965.Source Text
Keyword Text
Available measurements of the frequency spectrum of the radio emission of
the quiet sun in the millimeter range are analyzed.  The dependence of the
effective temperature Teff on wavelength λ is sharply nonmonotonic  with a
maximum at λ  is similar or equal to  4 mm and a minimum near λ  is similar
or equal to  6 mm.  This dependence has been used to find the kinetic
temperature distribution in the lower chromosphere as a function of height on
the assumption that the electron density N(h) can be described by the de
Jager model of the chromosphere.  The temperature distribution T(h) obtained
in this way is shown.  It is qualitatively similar to Teff(λ) in the millimeter range,
reaching a maximum at h ≈ 2900 km and a minimum at h ≈ 3300 km.  It is
noted that the nonmonotonic form of T(h) is not necessarily connected with a
complicated temperature variation within the limits of each structural element
of the chromosphere.  It is possible that it is due to a corresponding variation
in the relative area of hot elements with height.  However, whatever the cause
of the nonmonotonic form of T(h) in the lower chromosphere, it leads to the
fact that on the falling part of the spectrum, i.e., in the region of λ  5 mm, one
would expect a radio limb darkening rather than brightening, which is in
contrast to the remaining part of the millimeter range.  (Abstract source






Operational Evaluation of the ALD-2B ECM EquipmentTitle Text
AnonymousAuthor Text
Operational Test and Evaluation Force, Norfolk, Virginia, Final Report, ASTIA
No. AD-363 864; 19 July 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Published Papers and Unclassified Technical ReportsTitle Text
AnonymousAuthor Text
SEL-65-081, Radio science Laboratory, Stanford Electronics Laboratories,
Stanford University, Stanford, California, July 1965.
Source Text
Keyword Text
This book contains the published papers, unclassified technical reports,
active contracts, and terminated contracts produced by the university from
1960 to July 1965.  (Abstract written for purpose of this publication by






Optimum direction-finding accuracy of a coherently fluctuating target.
Minimum dispersion of  estimate of angular coordinate of target
fluctuating in unison with pulse scanning radar
Title Text
Avdeev, V. V.Author Text
Radiotekhnika, Vol. 20, July 1965, pages 74,75.  Telecommunications and
Radio Engineering. Radio Engineering, Vol. 20, July 1965, pages 125, 126.
Translation.  <For Abstract See Issue 20, page, 2920, Accession No. A65-
31195<, 1965.
Source Text
position error, radar scanning, scanning device, target
acquisition, accuracy, acquisition, angle,
coordination, device, dispersion, error, fixing,








Optimum Direction-Finding Accuracy of a Coherently Fluctuating TargetTitle Text
Avdeyev, V. V.Author Text
Radiotek . and Elek ., vol. 20, no. 7, pp. 74-5, July 1965.Source Text
Keyword Text
An asymptotic formula for calculating the minimum variance of the estimate,
by a pulsed search radar, of the angular-coordinate of a coherently fluctuating
target is obtained.  The formula is valid in the case of strong signals.  It is
shown  that the optimum direction-finding accuracy for strong signals is 1.8
times lower for a coherently fluctuating target than for a nonfluctuating target,
but higher than in the case of independent target fluctuations.  (Abstract






Research on Polar Radio Propagation BlackoutsTitle Text
Egan, R. D. and Peterson, A. M.Author Text
SR 11, AFCRL 3, AF 4103, AF 2193, November 1960, Published Papers and
Unclassified Technical Reports, SEL-65-081, Radio science Laboratory,









Time Variation of Optimum Azimuth for H-F Around-the-World
Propagation
Title Text
Fenwick, R. B. and Villard, O. G., Jr.Author Text
TR No. 1004-2, ONR-24, March 1962, Published Papers and Unclassified
Technical Reports, SEL-65-081, Radio science Laboratory, Stanford
Electronics Laboratories, Stanford University, Stanford, California, July 1965.
Source Text
Keyword Text





The Bistatic Radar-Occultation Method for the Study of Planetary
Atmospheres
Title Text
Fjelding, G. and Eshleman, V. R.Author Text
J.  Geophys. Res., vol. 70, no. 13, 1 July 1965.Source Text
Keyword Text
Theoretical studies have been made of the characteristics of radio waves
diffracted at the limb and refracted in the atmosphere of a planet.  Sample
computations have been made of atmospheric perturbations to the
communication links to and from a Mars flyby spacecraft having a trajectory
that involves occultation of the spacecraft by the planet as seen from the
earth.  It is concluded that such a radio occultation experiment can provide
important new information on the atmospheric scale height and surface
density of a planetary atmosphere, and, when combined with other
information, can help determine atmospheric constituents.  (Abstract source






Ray Tracing in Rising and Falling DuctsTitle Text
Guinard, N. W., Laing, M. B. and Morin, K. W.Author Text
Naval Research Lab., Wave Propagation Branch, Washington, D.C., NRL-
6253, DDC No. AD 618 371, 22 July 1965.
Source Text
Keyword Text
In studying signal transmission beyond the horizon by elevated duct
propagation, estimates are needed of the losses.   These estimates can be
made by application of ray tracing for models of longitudinally varying ducts.
A program was written in the NELIAC language for producing ray trajectories
in an atmosphere which is variable in two dimensions.  The program was run
in the NAREC digital computer, and the resulting plots of the ray paths are
used to analyze certain of the loss mechanisms in elevated ducts.  Changes
of the acceptance angle, i.e., refractive index gradient at a fixed altitude can
cause continued losses.  Changes in duct geometry causes losses which are
a function of the height slope distribution at the point of change.  (Authors'






The Admittance of a Linear Antenna in a Uniaxial MediumTitle Text
Hurd, R. A.Author Text
Can J. Phys., vol. 43, pp. 2276+, DDC No. 635 716, 9 July 1965.Source Text
Keyword Text
The admittance of a think, long linear antenna embedded in a uniaxial
medium and inclined at an angle θ to the medium's axis is calculated by
solving an integral equation.  It is shown that the admittance is roughly the
same as for an isotropic region with a suitably modified relative dielectric constant given by Keff = √[K(sin2θK2 +
cos2θ K)], where K and K2 are the components of the relative permittivity
tensor.  Some numerical results are presented.  (Author's abstract, formal






Polarization of an Equatorially Mounted AntennaTitle Text
Jacobs, E.Author Text
Trans. IEEE, vol. AP-13, no. 4, p. 642; July 1965.Source Text
Keyword Text
It is pointed out that the polarization angle of an equatorially mounted aerial
changes in an azimuth-elevation coordinate system as the aerial is rotated,
and this must be taken into account when terrestrial targets are used to
measure aerial parameters.  An expression for the polarization dependency is
derived.  (Science or engineering abstract, formal literature, English






Ionospheric Perturbations Affecting the Frequency and Bearing of HF
Radio Waves
Title Text
Kanellakos, D. P.Author Text
TR No. 43, Contract ONR-33, ARPA, January 1963, Published Papers and
Unclassified Technical Reports, SEL-65-081, Radio science Laboratory,









The Current in Bare Circular Loop Antennas in a Dissipative MediumTitle Text
King, R. W. P., Harrison, C. W., and Tingley, D. G.Author Text
Trans. IEEE, vol. AP-13, no. 4, pp. 529-531; July 1965.Source Text
Keyword Text
The distribution of current in bare circular loop aerials has been evaluated from
the theory of T.T. Wu.  Computations have been made for loops in air and in
an infinite homogeneous isotropic dissipative medium.  Currents are shown
graphically for loops with circumferences up to two wavelengths in media, with
α/β ranging from zero to one, where k = β - jα is the complex wave number.
(Science or engineering abstract, formal literature, English language/USA






Radiation Resistance of Elliptical Loop Antenna with Constant Current in
Compressible Plasma
Title Text
Lee, S. W. and Lo, Y. T.Author Text
Electronics Letters, vol. 1, no. 5, pp. 132-4, July 1965.Source Text
Keyword Text
Radiation resistance of elliptical loop antenna with constant current in
compressible plasma is found by using two-fluid MHD model; finite but small
dimensions of elliptical wire are taken into consideration in evaluating
contributions from ion- and electron-plasma modes.  (Abstract source






A Synoptic Study of Large Scale Ionospheric Irregularities Using
Observations of the Faraday Rotation of Satellite Signals
Title Text
Liszka, L. and Taylor, G. N.Author Text
J. Atmos. Terrest. Phys., vol. 27, pp. 843-54, July 1965.Source Text
Keyword Text
The occurrence of irregularities in the Faraday rotation period of satellite
signals is studied  using a large quantity of records from European stations
covering a wide geographical area.  The correlation of the amplitude of the
irregularities at different locations at the same time, and the correlation with
other geophysical parameters, is examined.  Some new results on horizontal
gradients of electron content in the polar regions are presented.  (Abstract






Theory of Coil AntennasTitle Text
Padhi, T.Author Text
J. Res. Nat. Bur. Stand., vol. 69D, no. 7, pp. 997-1001; July 1965.Source Text
Keyword Text
In this paper, a method is presented by which the distribution of current on
some structurally simple coil or multiturn loop antennas may be obtained.
The input admittances of unshielded and shielded coils are determined and
their operation as receiving elements is considered.  (Author's abstract, formal






An F1 Layer MUF Prediction System for Norther LatitudesTitle Text
Petrie, L. E., and Stevens, E. E.Author Text
Trans. IEEE, vol. AP-13, no. 4, pp. 542-546; July 1965.Source Text
Keyword Text
Ionospheric propagation via the F1 layer is important for transmission
distances in the 2000-3400 km range.  Existing prediction systems yield
large discrepancies between the predicted and observed F1 layer maximum
usable frequencies (MUFs).  An improved F1 layer prediction system has
been developed which can be used for predicting the F1 layer MUF for
latitudes greater than 40º North.  Contour maps of zero distance F1 layer
MUF and distances factors, for use with any sunspot number, are included for
the prediction of the F1 layer MUF for April, June, August, and October.
(Author's abstract, formal literature, English language/USA abstract,






Evaluation of Star Gyro Torquing Final ReportTitle Text
Quick, W. H., Wey, W. C.Author Text
Technical Report from: Autonetics, Anaheim, Calif. Jet Propulsion Lab., Calif.
Technical Report from: Inst., of Tech., Pasadena. Report NASA-CR-64615-C5-
1277/32, 156 pages; July, 1965.
Source Text
electrostatic, gyroscope, torque, electromagnetic,
force, harmonics, lateral, pulse, response,  scale,
string, vibration
Keyword Text





Results  of Quantico Translocation ExperimentsTitle Text
Reilly, J. P.Author Text
Johns Hopkins University Applied Physics Lab., Silver Spring, Maryland,
Technical Memo., Report No. TG-468-5A, DDC No. AD 367 079L, July 1965.
Source Text
Keyword Text
This paper presents the results of an experiment which demonstrated a
technique of translocation, which is the  determination by one man of his
separation from another.  This translocation technique used the navy's
navigation satellite system for transmitting navigation data and an  AN/SRN-9
Doppler type radio navigation set for receiving that data.  The experiment
showed that at a separation of nearly 50 nautical miles, one person can
determine his distance in latitude and longitude from another with an error of
only 17 years RMS.  The appendix to this paper presents the theoretical
foundations of translocation and some discussion of techniques other than
those used in these tests.  (Author's abstract, technical report, English
language, document not available, direction finding, tests, ranges, errors,







Radiation from an Electric Dipole in an Infinite Column of Warm PlasmaTitle Text
Seshadre, S. R.Author Text
Proc. IEE, vol. 112, no. 7, 1.  1279; July 1965.Source Text
Keyword Text
The radiation characteristics of an axially oriented electric dipole situated at
the center of an infinitely long, cylindrical column of warm plasma are
investigated.  Two types of surface waves are excited along the plasma
column, and their dispersion and power relations are examined.  The radiation
pattern in the far zone and the radiation resistance arising from the space
waves are evaluated, and their dependence on the source frequency and the
radius of the plasma column is discussed.  (Author's abstract, formal







Air-To-Air Bearing System.  <NOTE> Patent assigned to NavyTitle Text
Shames, OscarAuthor Text
Unknown; July, 1965.Source Text
direction finding, air-to-air, pulse transmitters,
aircraft  antennas, patents
Keyword Text
An air-to-air bearing system is provided wherein one airborne  transmitter may
provide bearing information to an unlimited  number of aircraft. The system
greatly reduces the number of  pulses that must be transmitted by the
transmitting station  and the power required by the transmitting station so that
 such a reduction in size, weight and complexity of the  transmitting station is







Simmons, B. E.Author Text
Syracuse University, Semi-Annual Progress Report, Report No. DSL-R-131,
Contract No. Nonr-479800, ASTIA No. AD-365 399; 15 July 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English







Modification of AS943/2PS-29 Radar Antenna, Serial 129, for Corrosion
Elimination in a Stack Gas and Marine Environment (Prototype Model)
Title Text
Smith, David H. Jr.Author Text
Mare Island Division, San Francisco Bay Naval Shipyard, Vallejo, California,
Final Report, Report no. 65-2, BUSHIPS Project S4614, Task 6186, July 1965.
Source Text
Keyword Text
This report describes a procedure for coating shipboard antennas including
direction finding antennas to prevent the corrosive effects of stack gases.
(Abstract written for purpose of this publication by Southwest Research,






Pattern Handbook--Volume II:  Memorandum on Shipboard Antenna Far-
Field Pattern Prediction
Title Text
Thiele, G. A.Author Text
Contract No. N123(953)-31663A, 1 July 1965.Source Text
Keyword Text
Previous work on this contract produced a method for predicting the far-field
pattern in the horizontal plane of a thin vertical antenna in the presence of
conducting cylinders of arbitrary cross-section.  However, this technique
appeared to be valid only if the scatterer was taller than the antenna.  This
memorandum discusses an extensive set of measurements that show the
influence of the scatterer to antenna height ratio on the far-field pattern, and
also how the actual antenna height itself influences what this ratio should be.
Thus, the limits of validity for representing finite height configurations with
infinitely tall ones are now more closely defined.  (Author's abstract, technical






Characteristics of electrically small-spaced loop antennas.  Small-spaced
loop antenna  characteristics for radio direction finding, noting near-and
far-field patterns for special cases
Title Text
Travers, D. N.Author Text
IEEE Transactions on Antennas and Propagation, Vol. April - 13, July 1965,
pages 639-641, 1965.  Author employed:  Southwest Research Inst., San
Antonio, Tex.
Source Text
antenna field, loop antenna, antenna, direction, far,








Characteristics of Electrically Small Spaced Loop AntennasTitle Text
Travers, D. N.Author Text
Trans. IEEE, vol. AP-13, no. 4, pp. 639-641; July 1965.Source Text
Keyword Text
The free space field equations for spaced loop are given and used to plot polar
diagrams for pairs of loops with varying spacings for the vertical coplanar,
coaxial, and intermediate configurations.  Radiation resistance and gain are
derived together with an expression for the minimum field, both for the
lossless and the practical case.  (Science or engineering abstract, formal






Characteristics of Electrically Small-Spaced Loop AntennasTitle Text
Travers, Douglas N.Author Text




An interesting characteristic in radio direction finding, which is examined in
this communication, is the differences between near- and far-field patterns for
special cases.  It is shown that a change in shape for vertical polarization
occurs with distance to the source for all noncoaxial cases.  In addition to
this effect, the general spaced-loop equations indicate that (1) the fields of the
simple loop are in phase with the fields of the spaced loop when the source is
near, but  in quadrature when it is far; (2) it is necessary to experimentally
evaluate spaced loop pattern quality with a far-field source so that the antenna
signal is due only to field phase differences; (3) the antenna investigated by
Friis undergoes a pattern shape change as the source is moved from the far o
the near field.  An antenna of this  type will, therefore, not respond to local
targets or reradiators in the same manner as distant targets, and if phased
with simple loop response as described by Friis, the combined pattern will
vary with distance.  (Abstract written for purpose of this publication by






Experiments with a Low Polarization Error Loop Array Direction FinderTitle Text
Walker, Gene B., Travers, Douglas N. and Castles, M. PikeAuthor Text
Southwest Research Institute, Department of Applied Electromagnetics, San
Antonio, Texas, Final Report, Project 06-1616-02, 1 July 1965.
Source Text
Keyword Text
Various direction finding problems could be solved, or reduced, by the
development of a relatively small high frequency direction finder of low
polarization error for use on sferic signals at VLF.  This report describes brief
experiments and presents results for a four-element loop array based on the
Adcock principle.  Results show low polarization error with a reasonably
compact shape and size.  Sensitivity is sacrificed to obtain a low polarization
error in the small antenna.  (Authors' abstract, technical report, English






Feasibility Study of Airborne TACAN Interrogator Modifications  to
Reduce False Sector Lock-on.  <NOTE> Final Rept.
Title Text
Weinstein, Bernard, Walls, John, Trout, Carl., Hurley, HenryAuthor Text
Technical Report from:  National Aviation Facilities Experimental Center
Atlantic City, N.J. Experimentation Div., Report FAA-RD-65-82, 2 pages; July,
1965.
Source Text
air traffic control systems, radio navigation,
direction finding, aircraft equipment, aviation safety,
direction  finding stations, design, feasibility
studies, airborne, TACAN, Interrogators
Keyword Text
A feasibility study of airborne TACAN interrogator  modifications to reduce
false sector lock-on has been  conducted.  Two different types of circuit
modifications were  investigated:  In one type, called Modification No. 1, the
15-cps gate-width was limited to a maximum of = 10 degrees.  This allowed
the 15-cps error to be as much as -10 degrees  without causing any error to
be indicated on the Course  Deviation Indicator (CDI) In Modification No. 2, the
15-cps  gate-width was limited to a maximum of 20 degrees. This  allowed the
15-cps error to be as much as 20 degrees without  causing the servo motor to






Horizontally Polarized Omnidirectional Radiation Close to a Conducting
Plane
Title Text
Alexander, F. G., and Vincent, O. G.Author Text
Air Force Inst. of Tech., Wright-Patterson AFB, Ohio, School of Engineering,




A loop antenna is simulated by four end-fire arrays.  The effects of three
methods to increase the intensity of the E (tan) component of radiation near a
conducting ground are shown.  The theoretical basis for the three methods
are given.  A combination of two of the methods, namely, trapped modes in a
dielectric slab excited by a parallel plane waveguide, given field patterns with
major lobes near the plane of the ground.  This combination shows promise of
giving a gain of 14 dB near the plane of a finite ground if no limitations on the
length of dielectric are imposed.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Propagation Medium RF NoiseTitle Text
AnonymousAuthor Text
Smyth Research Associates, San Diego, California, Interim Technical Report,




When a radio wave travels through a nonhomogeneous medium, such as the
atmosphere, distortions of the wave front are caused by the medium.  The first
order effect of these distortions is to modify the apparent angle of arrival of the
wave.  If the distortions are large enough, amplitude modulation of the signal
may result.  The effects may be considered as noise in a system, since they
result in a degradation of the information capacity of the system.  The
purpose of this study is to examine experimentally the magnitude and
character of the noise and its effect on a typical communication system.  The
deterioration which is caused by moving the transmitting or receiving terminal
will also be studied.  The basic approach adopted for this study consists of
the establishment of several high rate telemetry circuits over various paths,
the measurement of statistical characteristics of the errors observed when a
known signal is transmitted over these circuits, and the study of the
relationships between these error statistics and the meteorological and
topographical parameters that characterize the paths.  (Author's abstract,
technical report including miscellaneous government published material,






Reduction of Shipboard Radio InterferenceTitle Text
AnonymousAuthor Text
The Ohio State University Research Foundation, Antenna Lab., Columbus,
Ohio, Status Report, DDC No. AD 469 175, 9 August 1965.
Source Text
Keyword Text
The purpose of Contract N123(953)31663A, sponsored by the Navy
Electronics Laboratory, is the investigation of antennas in shipboard
environments at frequencies of 2 to 30 Mc.  The disturbance of radiation
patterns by superstructure and other obstacles, and the reduction of mutual
coupling between antennas represent the two main problems for study.







A High Accuracy Microwave D. F. SystemTitle Text
AnonymousAuthor Text
Elliott Bros., Ltd., London, England, Report No. RRL/286/P, ASTIA No. AD-
360 175; 31 August 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Scattering from Conducting Loops and Solution of Circular Loop
Antennas by Numerical Methods
Title Text
Baghdasarian, A., and Angelakos, D. J.Author Text
Proc. IEEE, vol. 53, no. 8, p. 818; August 1965.Source Text
Keyword Text
ABSTRACT NO. 1:  The integral equation of the current distribution along a
circular loop antenna is solved by numerical methods.  The integral equation
is converted into a set of linear simultaneous equations, whose solution gives
the desired current distribution.  First, the loop antenna driven by a voltage
source is considered and solutions to loops of various sizes are obtained.
Secondly, current distributions are obtained for the loop as a scatterer
illuminated by a plane wave.  Finally, from the knowledge of the current on the
illuminated loops, backscattering patterns are obtained for loops as a function
of the rotation angle.  The results of measurements for the latter case are also
presented and compared with the calculations.  ABSTRACT NO. 2:  In
theoretical studies of wire antennas of finite thickness, an integral equation is
obtained for the current distribution along the antenna by solution of
appropriate boundary value problems.  Such equations have been obtained,
for example, by Hallén for straight wire antennas, and by Storer and Adachi
and Mushiake for circular loop antennas.  Previous asymptotic solutions of
such equations were then obtained by iterative methods which, in general, are
quite involved.  It is the purpose of this paper to illustrate the solution of one
such equation - that of the circular loop antenna - by the method of numerical
integration, and to obtain solutions to the problem of scattering from circular
loops.  The method of solution is readily applicable to other types of wire
antennas, once the proper integral equation has been obtained.  (Abstract No.
1 and 2 - Author's abstract, formal literature, English language/USA abstract,






Model Studies of the Influence of Ionosphere Perturbations of VLF
Propagation.  Propagation of VLF Radio Waves in a Model Earth-
Ionosphere Waveguide of Arbitrary Height
Title Text
Bahar, E.Author Text
Colorado University, Department of Electrical Engineering, Boulder, Colorado,




The paper deals with propagation of radio waves in multimode waveguides of
arbitrary height.  The boundaries are assumed to be perfectly reflecting.  For
the case when the height of the multimode waveguide increases
monotonically in the direction of propagation the required solution is obtained
by a generalized quasi-optical approach which assumes that the waveguide
consists of an infinity of infinitesimal radial waveguides cascaded together.
To extend the solution of both directions of propagation, the reciprocity
theorem has been employed, thereby accounting for reflections.  The results
have been applied to the study of VLF radio propagation when the effective
height or reflection at the ionosphere varies along the path of propagation.
Laboratory measurements obtained from a two-dimensional microwave model
are compared with the theoretical solution to substantiate the analysis.
(Author's abstract, technical report including miscellaneous government







Studies and Investigations Leading to the  Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., Ernst, E. W.Author Text
First Quarterly Report, Report no. 22, Radiolocation Research Laboratory,
Department of Electrical Engineering, University of Illinois, Urbana, Illinois,
Contract No. DA 28-043 AMC 01333(E), 1 May - 31 July 1965.
Source Text
Keyword Text
This is the first of a series of quarterly reports under subject contract.  It is too
early to draw many significant conclusions concerning the studies being
made.  There are, however, several interesting investigations underway  and
quantitative results have been obtained.  The problems associated with exact
matching of the phase and gain characteristics of two or more radio receivers
have been circumvented in two ways:  one may use a solid-state type of rapid
channel-interchange switching or one may use a digital computer which is
programmed to adapt to the differential mismatch and make automatic
corrections.  Progress in the application of each method is given.  An RDF
system using loop antennas has been instrumented for a study  of the
direction of arrival of signal modes arriving from short ranges at high elevation
angels.  Proposals for alternate systems have been made and one of them is
being pursued; it is concerned with a Cross-Array geometry.  Studies of a log
periodic T-array for use at VHF are being made and some of the early results
are given.  The results of two theses in the area of radiolocation are given.
The thesis on simple models of the ionosphere amplifies the observation that
there is no satisfactory substitute for an adequate ray-trace.  The thesis on
irregularities points out some of  the measurement problems that remain to be
done.  (Abstract from authors' summary, technical report, English language,






Experimental Results on the Dynamics of the F RegionTitle Text
Becker, W., Ruster, R. and Klostermeyer, J.Author Text
J. Res. NBS, vol. 69D, no. 8, pp. 1083-7, August 1965.Source Text
Keyword Text
The first part of this paper deals with the response of the nighttime ionosphere
to variations of the earth's magnetic field, especially to variations of its
horizontal component.  It is shown both theoretically and  experimentally that
the whole F region is set in motion by such variations of the earth's magnetic
field and that these motions may be of an oscillatory or a nonoscillatory
character.  Amplitudes in real height of 75 and 200 km respectively are
reported.  The second part of this paper deals with other kinds of ultra-low-
frequency oscillatory movement of the F region during magnetically quiet
winter nights of which some last for at least 10 hours.  A 3-station network of
identical ionosondes allows interpretation of them as traveling waves
propagating mostly southward and only occasionally northward.  Their phase
velocities cover the range 15 to 35 km/min and the respective periods of
duration lie between 2.8 and 1.5 hours.  Missing ionograms of the field
stations prevented phase velocity calculations for a 07.7 hour wave.  The
amplitudes of all the waves covered the range between 10 and 15 km.
Traveling waves of longer and shorter wavelengths may be possible but could
not be detected because of experimental reasons.  It is believed that these
traveling waves represent internal gravity  waves as suggested by Hines.






VOR System Accuracy.  <NOTE> Final Rept. on phase ITitle Text
Braverman, Nathaniel, Laskowski, Edward D., Desrosier, Marie
O.
Author Text
Technical Report from:  National Aviation Facilities Experimental Center,
Atlantic, City, N.J., Report FAA-RD-65-98, 59 pages; August, 1965.
Source Text
radio navigation, aircraft equipment, radio receivers,
navigational aids, mission profiles, flight paths,
position finding, direction finding, errors,
statistical   testing, radio stations, very high
frequency, accuracy, VOR-OBI (omni-bearing indicator),
CDI (course deviation  indicator)
Keyword Text
Updated estimates are derived for VOR navigation system  accuracy for the
different classes of users and for the  combined population when flying the
airways (below 18,000 ft.)  and the jet routes (above 18,000 ft.) The estimates
  are obtained by combining the results of the following:  measurement and
statistical analysis of errors under various  conditions of use of 184
operational airborne receiving  equipments removed from currently airworthy
aircraft;  measurement of the errors of 929 ground stations within the
continental limits of the United States; and, an estimate of  the results of






Pattern Handbook--Volumes III, IV, V, and VI:  Far-Field Patterns of a
Linear Antenna Radiating in the Presence of Square Cylinder
Title Text
Brenner, C. H.Author Text
Contract No. N123(953)-31663A, ReferenceSource Text
Keyword Text
No. 5174, 1 August 1965.  ABSTRACT:  The prediction of fields radiated by
shipboard antennas is complicated by the presence of parasitically excited
superstructure which warps and deteriorates the far-field patterns.  If antennas
are to be located in some logical manner on the ship, or if the ship design
itself is to take account of the primary radiating elements, then  some guides
must be found to account for the influence of superstructure on antenna
patterns.  To this end, a handbook has been compiled, giving patterns of a
thin, linear, vertical antenna radiating in the presence of cylindrical conducting
structures of various cross-sectional shape.  The model used to approximate
this configuration is that of an  infinite line source, representing the dipole,
radiating in the presence of an array of thin, infinite wires parallel to each
other and outlining the surface of the  offending cylindrical structure.  It has
been shown that such a wire approximation is electrically similar to the solid
metallic surface if at least 5 wires per wavelength of perimeter are sued.  It
has also been shown that the patterns obtained from the infinitely tall model
in the plane normal to the cylinder axis are good approximations to those
obtained from the actual finite height configuration so long as the offending
structure is taller than the source antenna, preferably twice as tall.  Because
long distance communication systems aboard ship usually operate at
wavelengths between 10 and 100 meters, structures which have rather
sizeable physical dimensions are not very large in terms of wavelength.  For
this reason, only offending structures up to 2 wavelengths on a side are
considered.  It has been found from sample calculations that patterns for
objects larger than 2 wavelengths on a side do not differ radically from those
for the largest objects presented in this handbook.  The computer program
used to calculate the patterns in this handbook is an automated version of the
SCATRAN program described in Reference 2.  Certain innovations were
incorporated to improve efficiency of operation.  (Abstract taken from author's






Pattern Handbook:  Volumes I-VITitle Text
Brenner, C. H., and Thiele, G. A.Author Text
Ohio State University Research Foundation, Columbus, Ohio, Report Nos.
1522-11 through 1522-16, ASTIA Nos. AD463 370, AD-467 888, AD-467 893,
AD-468 701, AD-470 818 and AD-470 819; 1 March 1965 to 1 August 1965.
Source Text
Keyword Text
Volume (1) "Far-Field Pattern Prediction for Shipboard Antennas."  Shipboard
antennas operate in the vicinity of the ship's super-structure which consists of
numerous metallic scatterers of various sizes and shape.  The far-field
patterns of shipboard antennas are perturbed by these scatterers and are
therefore difficult to predict.  In this report a method is discussed for
approximating the far-field pattern in the horizontal plane of a thin vertical
antenna (e.g., a whip antenna) near cylindrical scatterers of arbitrary cross-
section whose physical heights are at least that of the antenna.  The method
is based on approximating the antenna with an infinite line source and the
scatterer with an array of thin infinite wires.  Some representative calculated
and experimental results are presented which generally show very good
agreement between the predicted and measured patterns.  In addition,
limitations of the method are discussed and the computer programs for
calculating the far-field patterns are explained in some detail.  Volume (2)
"Memorandum on Shipboard Antenna Far-Field Pattern Prediction."  Previous
work on this contract produced a method for predicting the far-field pattern in
the horizontal plane of a thin vertical antenna in the presence of conducting
cylinders of arbitrary cross-section.  However, this technique appeared to be
valid only if the scatterer was taller than the antenna.  This memorandum
discusses an extensive set of measurements that show the influence of the
scatterer to antenna height ratio on the far-field pattern, and also how the
actual antenna height itself influences what this ratio should be.  Thus, the
limits of validity for representing finite height configurations with infinitely tall
ones are now more closely defined.  Volume (3) "Far-Field Patterns of a
Linear Antenna Radiating in the Presence of Square Cylinders;"  Volume (4)
"Far-Field Patterns of a Linear Antenna Radiating in the Presence of
Rectangular Cylinders;" Volume (5) "Far-Field Patterns of a Linear Antenna
Radiating in the Presence of Elliptical Cylinders;" and Volume (6) "Far-Field
Patterns of a Linear Antenna Radiating in the Presence of Circular Cylinders."
 The prediction of fields radiated by shipboard antennas is complicated by the
presence of parasitically excited superstructure which warps and deteriorates
the far-field patterns.  If antennas are to be located in some logical manner on
the ship, or if the ship design itself is to take account of the primary radiating
Abstract Text
elements, then some guides must be found to account for the influence of
superstructure on antenna patterns.  To this end, a handbook has been
complied, giving patterns of a thin, linear, vertical antenna radiating in the
presence of cylindrical conducting structures of various cross-sectional
shape.  The model used to approximate this configuration is that of an infinite
line source, representing the dipole, radiating in the presence of an array of
thin, infinite wires parallel to each other and outlining the surface of the
offending cylindrical structure.  It has been shown that such a wire
approximation is electrically similar to the solid metallic surface if at least 5
wires per wavelength of perimeter are used.  It has also been shown that the
patterns obtained from the infinitely tall model in the plane normal to the
cylinder axis are good approximations to those obtained from the actual finite
height configuration so long as the offending structure is taller than the source
antenna, preferably twice as tall.  Because long distance communication
systems aboard ship usually operate at wavelengths between 10 and 100
meters, structures which have rather sizeable physical dimensions are not
very large in terms of wavelength.  For this reason, only offending structures
up to 2 wavelengths on a side are considered.  It has been found from sample
calculations that patterns for objects larger than 2 wavelengths on a side do
not differ radically from those for the largest objects presented in this
handbook.  The computer program used to calculate the patterns in this
handbook is an automated version of the SCATRAN program.  Certain
innovations were incorporated to improve efficiency of operation.  (Author's
abstract, technical report including miscellaneous government published





The Theory of the Correlation of Amplitude Fluctuations of Radio
Signals  at Two Frequencies, Simultaneously Scattered by the
Ionosphere
Title Text
Budden, K. G.Author Text
J. Atmos. Terrest. Phys. vol. 27, pp. 883-97, August 1965.Source Text
Keyword Text
The signal received at the ground from a satellite or radio star shows small
fluctuations of amplitude produced by scattering from irregularities of refractive
index in the ionosphere.  Formulae are derived for the normalized correlation
coefficient of the amplitude fluctuations of signals received simultaneously on
two frequencies at a single fixed receiving point.  The source is assumed to
be infinitely distant, but the formulae can be modified so as to apply to a
source such as an artificial satellite at a finite distance from the earth.
Results are presented which show how the correlation coefficient depends on
the frequencies, the angle of incidence, the size of the irregularities and the
thickness of the scattering layer, both for statistically isotropic irregularities
and for elongated irregularities aligned parallel to the earth's magnetic field.






HF Communication Effects: Propagation in the High-Latitude IonosphereTitle Text
Dayharsh, T. I., Lomax, J. B., Blair, W. E., et alAuthor Text
Stanford Research Institute, Menlo Park, California, Final Report DASA-1700,
DDC No. AD 631 170, August 1965.
Source Text
Keyword Text
The interrelationships of particular high-latitude phenomena--Es, magnetic
storms, complex ray paths, and field-aligned ionization--and HF oblique
sounder observations from five paths for one year are analyzed in this report.
Magnetic field deviations produced during magnetic storms were found to be
highly correlated with ionospheric variations that occurred one to three hours
after the magnetic variations.  Equations relating the magnetic field variations
to the ionospheric variations are developed in this report with generally
favorable results.  Prediction of Es oblique mode occurrences and MOFs from
vertical sounder data is also presented in this report.  The sounder data was
used to plot maps of foEs and percent occurrence.  Good agreement is found
between the observed oblique mode statistics on four paths and those
predicted from the maps.  Ray-tracing techniques were used to simulate the
observed oblique ray paths from vertical-incidence sounder data taken along
the oblique paths.  It was found that ray-tracing techniques were remarkably
accurate, considering the drastic variations in ionospheric parameters along
the path.  Ray-tracing techniques for modes using field-aligned ionization are
also presented in this report.  Time delays derived by these techniques fit
remarkably well with statistics for the observed scatter-modes on two paths.






Investigation of a Hyperbolic Position-Locating AssemblyTitle Text
Dehart, W. R., Doss, H., Filkins, L., Huggett, W. K., and Lee, R. E.Author Text
University of Michigan, Radio Science Laboratory, Ann Arbor, Michigan,
Quarterly Progress Report No. 3, Contract No. DA 28-043-AMC-00295(E),
ASTIA No. AD-363 983; August 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






The Reduction of Ionograms from the Bottomside and TopsideTitle Text
Doupnik, J. R. and Schmerling, E. R.Author Text
J. Atmos. Terrest. Phys., vol. 27, no. 8, pp. 917-941, August 1965.Source Text
Keyword Text
A method is discussed for reducing ionograms to electron density height
profiles on a modern digital computer by a representation in terms of parabolic
laminations.  This provides good accuracy without an excessive number of
scaled points.  Since no precomputed coefficients are used, ionograms may
be scaled at any frequency and from any location.  It is shown how a least
squares joint ordinary and extraordinary analysis enable a correction to be
made for underlying ionization, and reduces sensitivity to scaling errors.
Some special features of topside ionograms are discussed.  Formulation in
terms of segments parabolic in log (plasma frequency) is especially efficient
in terms of matching layer shape without discontinuity of slope.  Techniques
for incorporating the variation of gyrofrequency with altitude are discussed.  It
is particularly emphasized that significant errors in the deduced electron
scale height can be made if this is not done adequately.  (Authors' abstract,






A Digital Control System for Positioning an Antenna ScannerTitle Text
Erickson, Rodger D.Author Text
Technical report no. 14, Contract Nobsr 89229, Radiolocation Research
Laboratory, Department of Electrical Engineering, Engineering Experiment
Station, University of Illinois, Urbana, Illinois, October 1965.
Source Text
Keyword Text
The purpose of this thesis is to present the design of  a digital control system
for positioning an antenna scanner.  The motivation for considering a digital
system was provided, in part, by the following factors.  Noise does not
accumulate in successive stages of a digital system since the signal can
only be in one of a number of discrete states.  In addition, the voltage levels
can vary moderately within the states and yet not introduce any error.  These
two advantages of a digital system are disadvantages in an analog system.
Noise resulting from harmonics in the synchros or from other sources is
propagated throughout the system.  Voltage levels must be precisely
maintained  or error will result.  A digital system also  has disadvantages.
One of these disadvantages is that the digital system may be more expensive
than the analog equivalent.  An expensive item required for precise digital
positioning is a high resolution encoder.  This is a device which converts a
shaft position or angle into digital form.  In the antenna scanner system under
study, such an encoder is needed for another purpose, and the possibility for
using it in a digital control system also provided motivation for considering this
problem.  The problem is therefore to design such a digital control system to
position the antenna scanner.  The scanner under consideration is now being
positioned by a conventional positional control system using a pair of 400 cps
synchros as the error-sensing device.  It is desired to use as many of the
existing components as possible in the digital design, especially the servo
amplified, servo mother, and the gear train.  In addition, the previously
mentioned Wayne-George shaft encoder and a Data Tech bi-directional
counter are available and should be used.  The specifications of these items
are given in the appendix.   The shaft encoder generates a voltage pulse each
time the shaft rotates through 0.1 degree, and a pulse on another line every
time it completes a revolution.  These pulses are then counted by the bi-
directional counter.  The output of the counter is a 4-digit binary-coded-
decimal (BCD) number which represents the angular position of the scanner
to the nearest 0.1 degree.  This position will be called the controlled position
and will be represented on diagrams by the letter "C."  The desired position of
the scanner will be referred to as the command position and will be indicated
by the letter "R."  The electrical representation of these two positions will be
Abstract Text
called the controlled signal and the command signal, respectively.  The
problem can now be stated more precisely.  The command signal must be
compared with the controlled signal to obtain the error signal.  The error signal
will then be applied to the servo amplifier.  The input to the servo amplifier
must be in analog form, but the controlled signal is in digital form.  It will
therefore be necessary to make a digital-to-analog conversion at some point.
There are two places where this could be done.  One is before the
comparison.  Because of the advantages of digital signals mentioned
previously, the signals should  be kept in digital form just as long as possible.
 It is therefore desirable to compare two digital signals and then change the
digital error signal to an analog form.  It will then be necessary to represent
the command position in a digital form and devise a way to make this
comparison.  The digital control system must be designed so that the
antenna scanner will be positioned to an accuracy of 0.1.  This is the interval
between two pulses of the shaft encoder.  It is also necessary to have the
antenna scanner follow the shorter path to the desired position.  This is
required in order that the positioning be done quickly.  (Abstract taken from





Modal Expansions for Resonance Scattering PhenomenaTitle Text
Garbacz, Robert J.Author Text
Proc. IEEE, vol. 53, pp. 856-64, August 1965.Source Text
Keyword Text
This paper very briefly reviews certain approaches commonly used to predict
scattering in the region between those amenable to either high or low
frequency approximations.  As an alternative to extensions of such
approximations into this so-called "resonance region," the suggestion is
made that the concept of modal expansions  of fields be investigated.  The
existence of such characteristic modes is reasoned heuristically and certain
speculations are presented concerning their properties and their







The Propagation of Current Along Infinite Sinusoidal TapesTitle Text
Greiser, John WilliamAuthor Text
Technical Report No. 13, Contract 89229, Antenna Laboratory Report No. 65-
14, Radiolocation Research Laboratory, Department of Electrical Engineering,




This work is a study of the propagation and radiation characteristics of
electric current on infinite sinusoidal conducting tapes.  The determinantal
equation for the propagation constant, βo, is derived for both planar and ribbon
tapes.  With the aid of a digital computer the determinantal equation for the
planar tape is solved and the results are plotted in the form of Brillouin or dispersion diagrams.  The results of
measurements on experimental models are presented and compared with the theoretical predictions.  The approach used in this work to
investigate the propagation characteristics of sinusoidal tapes is based on Floquet's theorem and a Fourier expansion of the space variation
of the electric current on the tape structure.  A filamentary electric current is assumed to be flowing along the center line of an infinite,
perfectly conducting, sinusoidal tape.  The current is expressed as the infinite summation of space harmonics of unknown amplitude.  The
propagation constants of the various harmonics differ from one another by multiples of 2π so that only the
fundamental propagation constant, βp = β -ja, is undetermined.  From the
expansion for the current, the vector potential is derived and thence the
expressions for the electric field everywhere.  By imposing the sinusoidal
boundary conditions in the manner of setting the tangential E-field equal to
zero on both edges of the tape, an equation involving βo alone cane be found.
This equation is solved approximately with numerical procedures on a digital
computer, whereupon the newly found βo is inserted into another set of
equations to determine the unknown current space harmonic amplitudes.






Mismatch correction techniques for twin-channel receivers Technical
report no. 12.  Method for  reducing bearing errors from twin channel
receivers in radio direction finding system
Title Text
Henderson, J. J.Author Text
Technical Report from:  Illinois Univ., Urbana.  Radiolocation Research Lab,
August 1965, 49 pages, Refs, Report RRL-282, AD-625826, 1965.
Source Text
bearing, radio direction finder, channel, direction,







Mismatch Correction Techniques for Twin-Channel ReceiversTitle Text
Henderson, John J.Author Text
Technical Report No. 12, RRL No. 282, Radiolocation Research Laboratory,
University of Illinois, Urbana, Illinois, ASTIA No. AD-625 826; August 1965.
Source Text
Keyword Text
ABSTRACT NO. 1:  An integral part of a radio direction finding system, such
as the Watson-Watt System, consists of two identical receivers, used to
receive and amplify the differential output voltages of a crossed-Adcock
antenna array.  It is apparent that in actuality "identical" amplifiers are not
physically realizable; and, consequently, errors in bearing result because of
this inherent mismatch.  The purpose of this study was to determine, by
means of system simulation with a digital computer, the magnitude of this
bearing error and to examine two techniques for the improvement or
elimination of this error.  This work was a logical extension of the investigation
carried on by Grush, and a corrective test signal technique, such as the one
to be discussed later in this paper, assumes a radio direction finding system
which has an on-site, digital bearing computer.  The words "receiver" and
"amplifier" have been used interchangeably throughout this report, as the only
function of the receiver which was of concern was its over-all property of
amplification.  ABSTRACT NO. 2:  Reported is a study to determine the
bearing errors resulting from the inherent differences in two identical receivers
used in a radio direction finding system.  A digital computer program
simulating the magnitude of and techniques for eliminating this bearing error
is provided.  Receiver mismatch, which results from a number of gain and
phase differences, were simulated for various azimuthal angles of arrival as
well as for one case of wave interference.  A method was devised so that the
error still in evidence after correction could be compared to the original error.
A test signal method was also studied to determine whether further
improvements in bearing error reduction could be obtained.  Test results are
illustrated graphically and it was concluded that the test signal method offered
a means for decreasing errors to a very small value.  (Abstract No. 1: Author's
abstract, Abstract No. 2:  source unknown, technical report including
miscellaneous government published material, English language/USA






Space Sensing Device.  <NOTE> Patent assigned to ArmyTitle Text
Horn, LeonAuthor Text
Unknown; August, 1965.Source Text
compasses, magnetostrictive elements, direction
finding, earth  (planet), rotation, patents
Keyword Text
The magnetostrictive space sensing element or nonmagnetic  compass gives
direction, magnitude and duration of an applied  force. It provides a reading of
true north without the  necessity of knowing the location of the compass on
the earth.  This means that no correction is required for latitude nor  longitude







Measurement of the Target Scattering MatrixTitle Text
Huynen, J. RichardAuthor Text
Proc. IEEE, vol. 53, pp. 936-46, August 1965.Source Text
Keyword Text
The scattering matrix of a target generalizes the scattering properties to
include a description of their dependence upon radar polarization.  The matrix
may be determined directly through two successive transmissions at
orthogonal polarizations, with reception of each at both of the polarizations.
In the laboratory, it is possible to eliminate the requirement for phase
measurement  by an indirect technique using successive measurements at
six polarizations (five of which may be linear).  In the case where results are
to be applied to linearly polarized radars, it is sufficient to determine the
"linear restricted matrix" by six linear measurements.  Analysis is provided
and measurement technology described and evaluated for both classes of
indirect measurement.  (Abstract source unknown, formal literature, English






Design of Thermally Stable Ferrite Materials for the Decimeter RangeTitle Text
Khlystov, A. S. and Zhilyakov, S. M.Author Text




The discussion concerns the parameters needed for antennas containing
ferrites.  Test results are given on the saturation magnetization as a function
of temperature for lithium ferrite-aluminate.  Some of these with low saturation
magnetization are found to show zero temperature coefficient over a wide
temperature range.  (Abstract source unknown, formal literature, Russian






The Rayleigh RegionTitle Text
Kleinman, Ralph E.Author Text
Proc. IEEE, vol. 53, pp. 848-56, August 1965.Source Text
Keyword Text
A definition of the Rayleigh region is presented in terms of the radius of
convergence of the Rayleigh or low-frequency expansion which is both
mathematically precise and consistent with current  usage in radar scattering
work.  General methods for obtaining successive terms in low-frequency
expansions are outlined and those  special shapes for which calculations
have actually been carried out are enumerated.  (Abstract source unknown,






Principles of radio direction finding /Chapters 9, 10, and 11/.  Radio
direction finder - tests,  applications, plotting radio bearings, and
accuracy
Title Text
Kukes, I. S., Starik, M. YE.Author Text
Technical Report from:  Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div., 6 August 1965 73 pages, Transl. into
English from Osnovy Radiopelengatsii/Moscow/, 1962 pages 517-541, 636-
640, Report FTD-TT-65-58, Astia Document (AD)-620966, 1965.
Source Text
bearing, plotting, radio direction finder, accuracy,
aircraft, antenna, application, chart, direction,
error, finder, instrument, land, loop, radio, rotation,







The Recording of Ionospheric Sounding Data in a Digital FormatTitle Text
Liindquist, Ralph BarryAuthor Text
Technical Report No. 15, Contract No. Nobsr 89229, Radiolocation Research
Laboratory, Department of Electrical Engineering, Engineering Experiment
Station, University of Illinois, Urbana, Illinois, October 1965.
Source Text
Keyword Text
The necessity of putting ionogram data into digital format arises from the
volume of data made available by ionospheric sounders.  This volume of data
is too large to be economically and efficiently processed by any means other
than the digital computer.  Therefore, the data must be put into digital format,
recorded, and  processed by a computer in order to get maximum benefit
from the use of ionospheric sounders.  This paper is a feasibility study of a
system which would perform the above mentioned task.  The method which
has been followed is to point out some of the design problems and
characteristics of such a system and to investigate solutions to these
problems.  The system must perform the tasks of digitizing and recording the
data from a vertical incidence ionospheric sounder.  It may, therefore, be
thought of as an interface between the sounder and the computer, satisfying
the conditions each will place on it.  This requires a knowledge of the basic
characteristics of the sounder and the processing medium.  The type of
sounder to be considered is the Granger Model 902 vertical incidence sounder
and the processing medium will be assumed as a general purpose digital
computer which will accept input data on magnetic tapes.  (Author's abstract,






Coherent Analog of the Intensity InterferometerTitle Text
Macphie, R. H.Author Text
Proc. IEEE, vol. 53, no. 8, pp. 1142-1143; August 1965.Source Text
Keyword Text
About a decade ago, Hanbury Brown and Twiss published a description of the
intensity interferometer for measuring the angular diameters of discrete radio
sources.  Their system consists of two widely separated receiving antennas
whose terminal voltages, due to a discrete radio source, are individually
square-law detected and then fed through low-frequency band-pass filters.
This process destroys the RF phase information which is of central
importance in a conventional Michelson-type interferometer.  However, the
fluctuations of the two square-law detected outputs are correlated, and if the
two signals are brought together by a low-frequency transmission line and
then multiplied and time-averaged, it can be shown that the system output is
proportional to the absolute square of the mutual coherence function of the
radio sources' incident field.  (Author's abstract, formal literature, English






A Radio-Interferometer with a Large BaseTitle Text
Matveenko, L. I., Kardashev, N. S., and Sholomitskii, G. B.Author Text
Soviet Radiophysics, vol. 8, no. 4, pp. 461-3, July-August 1965, translated
from Radiofizika, vol. 8, no. 4, pp. 651-4, 1965.
Source Text
Keyword Text
consideration of a large-base radio interferometer system without radio
relaying.  The recording of the intermediate-frequency signals is carried out
independently on each antenna (by recording on magnetic tape), the
recordings thus obtained being subjected to subsequent combined treatment.
 A condition imposed by the use of two independent heterodynes on the
stability of the heterodyne frequencies is stated.  The advantages of this
interferometer are discussed.  (Authors' abstract, formal literature, English






A Digital Bearing Computer for Monopulse Mode Operation of the
Wullenweber RDF System
Title Text
Medill, D. G. and Ernst, E.Author Text
thesis, AD 800 441J, University of Illinois, Urbana, Illinois, August 1965.Source Text
Keyword Text
The object of this work is the development of a digital bearing computer for the
Wullenweber RDF system in the monopulse mode.  Digital simulation
techniques have been used so the study could be carried out readily.






Impedance Measurements made on a 600-OHM Multiple-Wire Delta
Antenna
Title Text
Ore, Fred R.Author Text
Technical Note No. 3, Antenna Laboratory Report No. 65-19, Contract Nobsr
89229, Radiolocation Research Laboratory, Department of Electrical




This technical note gives the results of impedance measurements made on a
600-ohm multiple-wire delta antenna design for ionosphere studies.  This
antenna was constructed by the Radiolocation Research Laboratory of the
University of Illinois and erected at the Monticello Road Field Station which is
located southwest of Champaign, Illinois.  Given in the technical note are: (1)
a brief description of the antenna, (2) a description of the impedance
measuring technique used and (3) the results of impedance measurements
made on the antenna.  The impedance of this antenna system remains
acceptable over the frequency range of 1 to 32 Mc.  The input VSWR is less
than 2.3 over this frequency range.  The marginal impedance occurs at a
frequency of approximately 22 Mc.  (Abstract taken from author's introduction






Compact Antenna with Directional Pattern Which Is Omnidirectional in
the Horizontal Plane and Narrow in the Vertical Plane
Title Text
Pokras, A. M., and Sirenev, V. S.Author Text
Tele. Comm. and Rad. Eng., vol. 21, Part 2, no. 8, p. 99; August 1965.Source Text
Keyword Text
Results of work on the design of a multiunit antenna having a circular
directional pattern in one plane and a narrow pattern in another plane are
presented.  The choice of the antenna element, element spacing and feed
system is established.  Some results of the final development of the elements
and the electrical characteristics of the antenna as a whole are given.
(Author's abstract, formal literature, English language/Russian abstract,






Automatic Tracking with Sequential LobingTitle Text
Rogers, R. L.Author Text
Electronic Defense Laboratories, Mountain View, California, ASTIA No. AD-
626 089; 16 August 1965.
Source Text
trackingKeyword Text
This report analyzes the problem of automatic tracking with a passive RF
system by sequential lobing of antenna beams.  The analysis is general
enough to be applied to optical, infrared, and solar passive tracking systems.
Among the problems considered are (a) processing of tracking-error
waveforms, (b) demodulations techniques, (c) antenna-beam gradient and
resolution, (d) pulse detection, (e) the lobing rate, and (f) receiver AGC
requirements.  The conclusion drawn is that the sequential-lobing system,
compared to the conical-scan system, is as accurate, has the advantage of a
variable lobing rate, and can change antenna beams electronically, but its
signal-processing circuitry is more complex.  Results of the analysis were







LF to VHF Surface Ship Direction Finding ResearchTitle Text
Sherrill, W. M., and Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Contract No. NObsr-




Preshipboard testing of the crossed spaced loop direction finding system has
shown ±6º maximum bearing error and sense performance without reversal
over the 2 to 30 mc range.  Other capabilities of the system include provision
for rapid programmed synthesizer tuning of the Racal twin channel receiver
and temporary operation of the crossed spaced loop antenna with the
AN/BRD-4 D/F system in the HF range.  The automatic D/F calibrator has
been modified to be compatible with the twin channel and goniometer
displays, as well as the AN/BRD-4 indicator.  The Racal RA.153 twin and
frequency slaved RA.117 receivers and the Intercept Research IR-3 triple
channel receiver are both available for operation with the crossed spaced loop
D/F system in shipboard tests.  An evaluation of the recently received IR-3
receiver is in progress.  Calculations have been made of the bearing error to
be expected from a simple loop D/ F antenna operating within two meters of a
periscope.  A parameter study of periscope height and distance from the D/F
antenna has shown errors in excess of 20º may be expected for antenna
distances less than two meters from the periscope.  Final drafting and
production of the AN/BRD-4 Technical Manual is in progress with completion
anticipated before expiration of the current contract.  (Author's abstract,
technical report including miscellaneous government published material,






Backscatter of 16 MC/S Radio Waves from Land and SeaTitle Text
Steele, J. G.Author Text
Aust. J. Phys., vol. 18, pp. 317-27, August 1965.Source Text
Keyword Text
Relative backscatter coefficients for 16 Mc/s backscatter from land and sea at
elevation angles between 5 and 30 degrees were obtained using a large
ground-based sounder at Brisbane.  For both land and sea, as the angle of
elevation decreases, the backscatter coefficient at first increases smoothly
and then decreases suddenly at a certain angle which has been called the
knee angle.  This angle is about 13 degrees for land and smaller for sea.  For
a given angle of elevation about 13 degrees, backscatter from sea is about 10
dB stronger than from land.  The nature of the scattering irregularities is
discussed in the light of the experimental evidence, and it is concluded that
the main scattering agents are trees and wave crests.  An explanation of the
knee effect is advanced.  (Author's abstract, formal literature, English






Antennas in or at the Surface of a Conducting Medium at VLFTitle Text
Swain, G. R.Author Text
DissertationSource Text
Keyword Text
vol. 26, no. 2, pp. 956, Order No. 65-7691; August 1965.  ABSTRACT:  In
order to characterize the behavior of subsurface antennas, the concepts of
effective length, effective area, and gain are extended for use with antennas in
or near a lossy medium.  Driving-point impedance and radiating properties are
investigated for parallel-plate and toroidal antennas which are situated in a
highly conducting medium.  Limitations on the performance of a toroidal
antenna at the surface of a conducting medium are formulated.  Merit factors
such as effective length, equivalent area, effective area, and gain are
applicable to antennas in conducting media provided the antennas are small
enough that the magnitude of an incident wave does not appreciably decay in
passing through the immediate neighborhood of the antenna.  Equivalent two-
port network parameters for a system of two antennas may be determined in
terms of the effective lengths and driving-point impedances of the antennas,
together with the field expression for an infinitesimal dipole in the medium
assumed.  The effective area of an antenna is related to the effective length
and the input impedance of the antenna and also to the intrinsic impedance of
the surrounding medium.  The gain and effective area of an antenna are
proportional, but the factor of proportionality depends on the configuration and
properties of the medium and on the position of the antenna and its intended
receiver (or transmitter).  This dependence on the medium configuration and
antenna positions has apparently been over-looked in the literature.  The
effective length of the parallel-plane antenna in a highly conducting medium is
equal to the length of the insulated feed connection oriented perpendicularly
between the closely spaced plates.  Although the plates do not contribute to
the received signal, they do serve to fix the effective length and driving-point
impedance at predictable values.  The impedance of a parallel-plate antenna
depends mainly upon the separation of the plates if the plates are large in
diameter in comparison with a skin depth in the medium.  On the other hand,
the impedance depends mainly upon the bulk resistivity of the medium lying
between the plates if the plates are small.  Because the calibration of the
parallel-plate antenna is easily determined, it is suitable for use as a
reference to calibrate other antennas which sense the electric field in a
conducting medium.  The toroid antenna consists of a toroidal core of highly
permeable magnetic material, upon which a uniformly distributed driving
winding of low pitch is placed.  The winding is assumed to be insulated from
Abstract Text
the core and from the surrounding highly conducting medium by thin layers of
insulation.  The antenna couples the driving winding to the surrounding
conducting medium by what may be considered as transformer action, and
produces an electric current moment.  The driving-point admittance of the
small toroid antenna is found to vary with frequency like a parallel R-L-C
circuit.  The effective length for the tuned toroid antenna is found to be
independent of the characteristics of the conducting medium, and hence the
toroid may be used as a probe for measuring the electric field in such a
medium.  The toroid antenna lying on the surface of a conducting medium
produces a vertical electric current moment without projecting above the
surface.  The performance of the antenna is limited by the maximum voltage
per turn, the maximum winding loss, the maximum pressure on the winding
support, and, in the case when a ferromagnetic core is used, the maximum
core loss which can be allowed.  These limitations indicate that the toroid on
the surface is not a practical transmitting antenna for extremely low
frequencies or for very high powers.  (Science or engineering abstract, verbally
presented paper, otherwise unpublished, English language/USA abstract,





A Review and Analysis of Shipboard Radio Direction Finding Research
at Southwest Research Institute Between 1955 and 1965
Title Text
Travers, Douglas N. and Sherrill, W. M.Author Text
Southwest Research Institute, Department of Applied Electromagnetics, San




Review of shipboard high frequency direction finding research at Southwest
Research Institute is presented for the ten-year period ending in 1965.
Problem factors as recognized prior to 1955 are listed with status for 1955
and 1965 given in tabular form.  A more detailed description of the progress
made in relation to each factor is also given.  Proposed changes in the
method of conducting future research are listed.  Supporting detail for various
aspects of the work are provided.  (Authors' abstract, technical report, English
language, document not available, direction finding, radio equipment, ship
antennas, state-of-the-art reviews, loop antennas, site selection, performance,






Some Characteristics of the Propagation of Skywaves over Short
Ionospheric Paths
Title Text
Treharne, R. F., McCue, C. G., Jeffrey, Z. R. and Hewett, B. S.Author Text
Proc. IEEE (Australia), pp. 245-54, August 1965.Source Text
Keyword Text
This paper describes work which has been oriented towards hf radio
communication over distances from 30 to 2000 km.  Problems associated
with the character and stability of ionospheric reflection, with mode analysis
and ray tracing, and with the relationship between vertical incidence
observations and the geometry of oblique propagation have been studied by
means of measurements of the direction of arrival of pulsed signals.  For the
conditions considered, the ionosphere behaves as a remarkably good and
relatively stable mirror whose gross properties may be interpreted by
ionospheric soundings and by simple geometry to an unexpected degree of
precision.  A new technique for measuring the direction of arrival of hf
skywaves and computing aids for the analysis of the results have been







HF Communication Effects: Experimental Justification of the Gaussian
Channel Model
Title Text
Tupper, B. C. and  Shaver, H.  N.Author Text
Stanford Research Institute, Menlo Park, California, Final Report,  DDC No.
AD 481 675, August 1965.
Source Text
Keyword Text
Theoretical expression for joint probability-density and distribution functions
for phase difference and log-envelope difference for a Gaussian channel are
derived.  Experimental data collected from an HF phase-stable transmission
are compared with the theoretical densities and distributions by using the
statistical parameter of correlation coefficient.  An estimate of the relationship
between the correlation coefficient and channel frequency spread is derived
and compared with experimental data.  Agreement between correlation-
coefficient estimates from log-envelope change and phase change is
discussed.  The experimental envelope distributions of the received signal are
compared with the Rayleigh, Rician, and log-normal distributions, and
deviations are discussed.  Alternative envelope distributions based on a
conditional Rayleigh distribution are also considered.  (Abstract source






Theory of Sweep Frequency Investigations of a Randomly Distributed
Ionosphere
Title Text
Uscinski, B. J.Author Text
J. Atmos. Terrest. Phys., vol. 27, pp. 873-82, August 1965.Source Text
Keyword Text
The autocorrelation function is derived for the irregular echo received from an
ionosphere with randomly distributed small-scale irregularities when the
frequency of transmission is varied.  The limits within which this function is
valid are  established.  The phase and amplitude probability distributions of
the echo are derived from the autocorrelation function, and are shown to be
the same as those of the echo received from a fixed frequency transmission
when the ionosphere moves overhead.  Finally it is shown that by the use of
sweep frequency transmission, the drift speed of the ionospheric layer may
be determined from a single ground station.  (Abstract source unknown,






Library Documentation Procedures of the G-20 Computer Facility of the
Radiolocation Research Laboratory
Title Text
Vossler, Roger A.Author Text
Technical Note No. 38, Contracts AMC 01333(E) and Nonr 1834(02), Project
N 371 161, University of Illinois, Radiolocation Research Lab., August 1965.
Source Text
Keyword Text
Perhaps the single largest problem encountered in the  operation of a digital
computer facility is adequate program documentation.   Since the computer
industry has not set documentation standards, most installations will design
a system most suitable for their particular needs.  In many cases, the
documentation procedures for a computer facility must also be compatible
with those of its parent organization.  The latter has been the case of the G-
20 facility.  The user often finds program write ups to be sketchy,
inconsistent, or simply non-existent.  The programmer will generally
document his work in terms understandable to other programmers as a
professional necessity but he will also resist having to document his work
beyond this level.  The net result of this is that the supervisor of a computer
facility is often caught between the demands of the user and the resistance
off his programmers.  These problems have also been experienced by the G-
20 staff from one viewpoint or the other with the additional problem of a
somewhat transient programming staff.  The solution of the G-20 program
documentation problem has been designed to meet adequately the needs and
desires of the G-20 user, the G-20 programmer and the Radiolocation Senior
Staff concerning existing RRL Library procedures.  In addition to this, the
solution has also been more rigidly defined to compensate for the transiency
of the programming staff.  (Abstract from author's introduction, technical






HF Communication Effects:  Prediction of Propagation Parameters
Affecting Error Rate
Title Text
Young, Edel M.Author Text
Stanford Research Institute, Menlo Park, California, Final Report, DASA
1723, DDC No. AD 481 738, August 1965.
Source Text
Keyword Text
This report discusses a proposed method of predicting error rate for HF
communications systems.  The method is based  on the long-term HF
propagation prediction methods of CRPL and USARPA, and on estimates of
the channel-scattering function.   This function provides a basis for
determining the time- and frequency-selective fading effects caused by
variations in the propagation medium.  Performance predictions have
previously been made by computing only the S/N of the received signal.  It is
recommended that time spread (multipath), Doppler frequency spread, and
diversity correlation also be considered.  The sources of error in predicting
field strength are investigated, and measurements on two paths for one year
are compared with predictions.  No improvement in the method of predicting
field strength can be recommended.  Emphasis is given to the problem of
predicting all significant modes of propagation, including those associated
with sporadic E.  High-latitude effects are also treated briefly.  (Abstract






Determination of the Absolute Space DIRECTIONS Between  Baker-Nunn
Camera Stations
Title Text
Aardoom, L., Girnius, A., Veis, G.Author Text
Technical Report from:  Smithsonian Institution,
Cambridge,Mass.Astrophysical, Observatory, Report SAO-SR-186, 32 pages;
September, 1965.
Source Text
position finding, astronomical observatories,
satellites  (artificial), surveying, geodesics,
tracking cameras,  direction finding, mapping,
tracking, triangulation
Keyword Text
From quasi-simultaneously observed satellite transits,  synthetic
simultaneous observations are computed.  615 pairs  of such observations are
used to determine fixed Earth  directions for 14 lines connecting adjacent
Baker-Nunn camera  stations.  The method is described and the results are
given.  They indicate that an accuracy in the directions between  0.000002
and 0.000005 (standard deviation) is feasible.  With  10 of those directions, a






Light Sensitive Digital Aspect Sensor.  <NOTE> Patent assigned  to
NASA
Title Text
Albs, James S.Author Text
Unknown; September, 1965.Source Text
direction finding, solar radiation, spacecraft,
photosensitivity, telemeter systems, digital systems,
patents, solar sensors, vanguard
Keyword Text
The light sensitive digital aspect sensor may be mounted on a  satellite of the
Vanguard series type.  The device provides a  direct binary digital output
indicative of the direction of a  light source, such as the sun, from the sensor.
Light rays  penetrate a mask of the sensor to illuminate a photosensitive
detecting device. The direct binary digital output is suitable  for ready






Promulgation of Specific Operational Requirement EW-1.2 Light
Vehicular Mounted/Team-Pack Intercept and Direction Finding System
Title Text
AnonymousAuthor Text
Marine Corps., Washington, D. C., Report No. EW-1.2; 15 September 1965.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Direction Finding Techniques in VHF-UHFTitle Text
AnonymousAuthor Text
Goodyear Aerospace Corporation, Litchfield Park, Arizona, Interim
Engineering Report No. 4, Contract No. AF 33(615)1942, ASTIA No. AD-365
950; 17 September 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Error Probabilities Due to Atmospheric Noise and Flat Fading in HF
Ionospheric Communication Systems
Title Text
Bello, Phillip A.Author Text
Trans. IEEE, vol. CT-13, no. 3, pp. 266-79, September 1965.Source Text
Keyword Text
Atmospheric noise and fading are major sources of error in the transmission
of digital data via ionospheric reflection.  Using appropriate mathematical
models of the fading and atmospheric noise, this paper derives analytical
expressions for the binary error rate of FSK and PSK systems.  It is
demonstrated that the error rate depends on the atmospheric noise in the
various diversity receivers only through a single composite noise variable
equal to the sum of the detected noise powers of the outputs of identical
diversity  receiver filters.  At large SNRs and Lth order diversity the error rate
is shown to be proportional to the reciprocal of the SNR raised to the Lth
power.  Simple expressions are derived showing the system degradation
resulting from the presence of atmospheric rather than Gaussian noise.  A
comparison of theoretical and measured error rates for the AN/FGC-29 and
the AN/FGC-54 shows remarkably good agreement.  (Abstract source







Boella, M., Cugiani, C., Villa, A., and Zich, R.Author Text
Electronics Letters, vol. 1, no. 7, pp. 183-4, September 1965.Source Text
Keyword Text
Experimental investigation on impedance and radiation characteristics of thin-
wire loop antennas is described; impedance plots and radiation patterns are
presented, showing wide range of characteristics impedances and capability
of producing nearly isotropic radiation patterns.  (Abstract source unknown,






Simple Analogue Divider and MultiplierTitle Text
Brown, B. H.Author Text
Electronics Letters, vol. 1, no. 7, September 1965.Source Text
Keyword Text
A method is described for the simple multiplication and division of two variable
voltages.  The method utilizes the fact that the ratio of the voltages across the
components of two identical RC circuits is a constant which is independent of
the full voltages applied across the circuits.  (Author's abstract, formal







An instantaneous direction finding system.  Instantaneous direction
finding system composed of  antenna and RF circuits, three-channel
receiver and phase detectors
Title Text
Chubb, E., Grindon, J. R., Venters, D. C.Author Text
Conference Proceedings from:  In-Milecon/9, Conference on Military
Electronics, Washington, D.C., September 22-24, 1965, Conference Record.
<A66-15954 06-09< Sponsored by the Military Electronics Group, of the Inst.
of Electrical and Electronics Engineers, Inc. New York, 1965, pages 169-173,
1965.  Author employed: Mcdonnell Aircraft Corp., Electronics Div., St. Louis,
Mo.
Source Text
radar antenna, radar system, signal processing, angle,
antenna, azimuth, bearing, channel, circuit,
conference, detector, direction, modulation, phase,








Evaluation of the Avionics System on the Model C-141A Airplane, Part
1.0, Synopsis of C-141A Avionics System  Evaluation
Title Text
Chutko, MikeAuthor Text
Lockheed-Georgia Co., Marietta, Georgia, Report No. ER-4928-PT-1.0, DDC
No. AD 474 671, September 1965.
Source Text
Keyword Text
A synopsis is presented of the evaluation which was performed in the testing
of the 19 subsystems which comprise the C-141A airplane's avionics system.
 (Author's abstract, technical report, English language, document not
available, jet transport planes, electronic equipment, gyro compasses, radio
communication systems, ultrahigh frequency, very high frequency, high
frequency, radio navigation, glide path systems, marker lights, direction
finding, search radar, meteorological radar, doppler radar, navigation
computers, identification  systems, radar equipment, intercommunication
systems, public address systems, warning systems, radar navigation,







Design of a Balloon-Bonne Dual Cavity Microwave Refractometer.
<NOTE> Final scientific Rept. 1 May 63-27 Sep 65
Title Text
Dickinson, William T.Author Text
Technical Report from:  Atlantic Research Corp., Alexandria, Va. Jansky and
Bailey, Research and Engineering Dept.. Report  AFCRL-66-156, 208 pages;
September, 1965.
Source Text
refractometers, microwave frequency, meteorological
balloons,detectors, design, microwave equipment,
direction finding, radio receivers, meteorological
parameters,  airborne, radio frequency pulses,
ultrahigh frequency,  radiosondes, electromagnetic
compatibility, mathematical  analysis, partial
differential equations, errors, AN/AMQ-21-AN/GMD-1-
AN/GMD-2
Keyword Text
Design fabrication details and laboratory test results for  five experimental
model refractometers are given.  The design  objective is an expendable
refractometer having 2 N unit  accuracy, weighing 3 lbs. or less, for addition to
radiosondes  such as AN/AMQ-21, being compatible with Rawinsonde ground
 equipment AN/GMD-1 and AM/GMD-2.  The refractivity sensors are  two
1750 Mc resonant coaxial cavities, one evacuated, the  other ventilated. An
oscillator swept linearly past the cavity  frequencies produces output pulses
having duration  proportional to cavity resonant frequency difference, hence
proportional to refractivity.  The dual sensing cavities are  machined from a
single bar of aluminum for similar response to  changes in cavity temperature.
High diffusivity minimize the  duration of thermal transients. Linearity error is
less than  1 N unit with variable pressure at constant temperature. Tests
show the magnitude and duration of transient temperature  induced






Determination of Transmission Range of Ship AerialsTitle Text
Ehrlich, H.Author Text
Tech. Mitt. RFZ, vol. 9, no. 3, pp. 123-128; September 1965.Source Text
Keyword Text
Observation of the required minimum ranges of ship transmitters, requires,
among other things, a knowledge of the effective aerial height.  Based on the
measuring procedure used in the case of land equipment, the effective aerial
heights of ship aerials (L and mast antenna) are experimentally determined by
different methods and the results discussed.  (Science or engineering







Ionospheric Drift Measurements Using Correlation Analysis; Methods of
Computation and Interpretation of Results
Title Text
Fooks, G. F.Author Text
J. Atmos. Terrest. Phys., vol. 27, pp. 979-89, September 1965.Source Text
Keyword Text
Correlation analysis of the fading of radio waves, for the purpose of
determining ionospheric drifts, has usually required certain manual and
graphical calculations.  It is shown how the complete analysis can be carried
out numerically by a computer.  The definition of the characteristic velocity Vc
for anisometric patters is discussed.  It is shown that for certain simple
models of the movements in the ionosphere, Vc can be identified with the
speed of hypothetical wave-like systems of irregularities.  (Abstract source






Error Reduction in Loop Direction FindersTitle Text
Gentry, D. E., and Jenkins, H. H.Author Text
Georgia Institute of Technology, Engineering Experiment Station, Atlanta,
Georgia, Quarterly Report No. 2, Contract No. DA 28-043-AMC-01207(E),
ASTIA No. AD-473 847; 15 September 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Error Reduction in Loop Direction FindersTitle Text
Gentry, Denton E. and Jenkins, Herndon H., Jr.Author Text
Georgia Institute of Technology, Engineering Experiment Station,  Atlanta,




This report reviews the current status of a program to study and investigate
techniques required to reduce bearing errors in HF direction finders using
vertical loop antennas.  Analyses included are:  (1) a definition  of bearing
error as a function of ionospheric sky-wave angle of incidence and polarization
tilt angle; (2) an investigation of the effects of pre-null detector bandwidth, and
signal-to-noise and threshold-to-noise ratios on probabilities of obtaining false
bearings and nulls; (3) the results of a brief study to define the feasibility of
discriminating between the HF sky-wave and direct wave using the doppler
shift of the sky-wave; and (4) a definition of the practicality of using ceramic
ferrite absorbing material to shield the horizontal elements of a square loop
antenna.  The block diagram of a dual-channel direction finding system
designed to reduce bearing errors caused by horizontally polarized waves is
described with emphasis on the null width discriminator, and fast-acting AGC
circuits.  (Abstract source unknown, technical report, English language,
document not available, direction finding, radio equipment, loop antennas,
errors, high frequency, voltage, automatic gain control, reduction, ionospheric
propagation, polarization, demodulators, bandwidth, signal-to-noise ratio,
discriminators, feasibility studies, absorption, ceramic materials, ferrites,














ABSTRACT NO. 1:  Experimental study of circular loop antenna to determine
driving-point admittance.  Current amplitude, phase distributions, and radiated
power when immersed in dissipative medium at arbitrary orientation near
plane interface; study is of significance for submarine antennas, and missile
antennas.  ABSTRACT NO. 2:  The behavior of a circular loop aerial near the
interface between a conducting medium and air has been studied
experimentally in terms of the following several parameters:  (1) circumference
per wave length βb of the loop, (2) loss tangent of  the conducting medium, (3)
depth of the loop below the interface, (4) angle between the plane of the loop
and the interface.  Comparisons were made of the behavior of a loop when
oriented both parallel to the interface and perpendicular to it in terms of such
quantities as the driving-point admittance, the amplitude and phase
distributions of the current, the effect of varying the distance from the
interface, and the upward transmission of power into air from the loop when
immersed in the conducting solution.  It was found that as the depth of the
loop is increased, the values of the driving-point admittance asymptotically
approach the theoretical results by King, Harrison, and Tingley (1964) and Wu
(1962) for an infinite medium.  As the size of the loop became larger, the
difference between the driving-point admittance for the loop oriented parallel to
the interface and that for the loop perpendicular to the interface increased.  It
was discovered that there exists an optimum angle tilted from either parallel
or perpendicular orientation for the best upward transmission of power.
(Science or engineering abstracts, formal literature, English language/USA






Characteristic Wave Cataloguing for Ray Path DeterminationTitle Text
Inoue, Yuji and Horowitz, SamuelAuthor Text
Air Force Cambridge Research Labs., Upper Atmosphere Physics Lab.,
Bedford, Mass., DDC No. AD 623 646, September 1965.
Source Text
Keyword Text
Wave cataloguing suitable for ray tracing of a pulsed wave packet in a weakly-
dissipative, horizontally stratified magnetoionic medium is described.
Particular attention is devoted to the cataloguing of the various characteristic
waves so that the influence of the local ionization density and collision
frequency can be understood.  The procedure presented is applicable under
general incident conditions and complex refractive index surfaces.  The
Booker quartic equation is used to derive the unambiguous wave normals and
wave identification is obtained from the dispersion equation.  A modified CMA
diagram including collisions is illustrated.  (Author's abstract, technical report,






A Finite-Memory Adaptive Pattern RecognizerTitle Text
Irani, K. B.Author Text
Report No. 6137-14-T, Contract No. DA 36-039-AMC-03733(E), Project No.
1PO 21101 A042-01-02, the University of Michigan, September 1965.
Source Text
Keyword Text
This report gives an adaptive procedure for selecting a discriminant for a
pattern recognizer.  No a priori knowledge of the probability density on the
observation-space is assumed.  Moreover, the pattern recognizer is assumed
to have a finite memory.  A mathematical model of the problem of pattern
recognition is constructed and several theorems are proved.  With the help of
these theorems, the adaptive procedure is developed.  This adaptive
procedure is,  in effect, a method of using the finite memory efficiently in
"training" the pattern recognizer.  (Abstract source unknown, technical report,






Design Considerations for a Slot AntennafierTitle Text
Jennetti, A. G. and Fujimoto, K.Author Text
The Ohio State University Research Foundation, Department of Electrical
Engineering, Columbus, Ohio, 1566-20, 25 September 1965.
Source Text
Keyword Text
This report is concerned with an investigation of waveguide feed systems and
microwave amplifier theory to establish a design procedure for a 1 Kmc slot
antennafier.  An analysis of waveguide feed systems and their properties,
along with experimental data, is presented.  A two-port admittance parameter
representation of a transistor along with an un-unilateralized transistor
amplifier employing mismatch criteria is given.  Amplifier gain and stability
expressions are given for various degrees of mismatching.  A probe-fed, cavity-
backed, slot antennafier configuration is described.  (Abstract source






Ferromagnetic Beam Steering at Millimeter WavelengthsTitle Text
Johnson, Robert E., Schiller, Troy R. and Weiss, Paul F.Author Text
Institute of Electrical and Electronics Engineers,  1965 International Antenna
and Propagation Symposium, Washington, D.C., August 30 - September 1,
1965.  Program and Digest, pp. 71-77, New York, Institute of Electrical and
Electronics Engineers, Inc., August-September 1965.
Source Text
Keyword Text
Method of obtaining beam scan at millimeter wavelengths using ferrites to
form the antenna aperture.  The results indicate that scan ±15º can be
obtained at 70 Gc with the described ferrite configuration using an `l/d (`l is
the ferrite length; d is aperture of ferrite in the given plane) of one. (Abstract






Resolution Limits of Radio Telescopes and Radio Interferometers
Imposed by Propagation of Waves in the Space and in the Atmosphere
of the Earth
Title Text
Kaidanovskiy, N. L., and Smirnova, N. A.Author Text




The effects of propagation conditions in the atmosphere and in space on
limits of resolution capabilities of antennas, and interferometers are
investigated.  It is shown that, with certain restrictions imposed upon
bandwidth and time constant, the dimensions of antennas can be practically
unlimited in the region of centimeter and short decimeter wavelengths, and
that the length of the interferometer base is also unlimited for wavelengths
below 15 cm.  For these wavelengths the limits on resolving power of
antennas and interferometers are determined.  (Author's abstract, formal







Direction-finding characteristics of single-pulse automatic tracking
systems.  Amplitude and  phase direction-finding characteristics of
Monopulse automatic tracking system operating on  sum-difference
principle
Title Text
Krivitskii, B. Kh., Shustov, L. N., Vakin, S. A.Author Text
Radiotekhnika /kiev/, Vol. 8, September - October 1965, pages 550-560.
Soviet Radio Engineering, Vol. 8, September - October 1965, pages 408-417.
Translation. <For Abstract See Issue 08, page 1190, Accession No., A66-
18911<, 1965.
Source Text
automatic gain control /AGC/, directional antenna,
tracking system  amplitude, antenna, automatic,








Direction-finding characteristics of a Monopulse automatic tracking
system.  Amplitude and phase  direction-finding characteristics of
Monopulse automatic tracking system operating on  sum-difference
principle
Title Text
Krivitskii. B. KH., Shustov, L. N., Vakin, S. A.Author Text
Radiotekhnika /Kiev/, Vol. 8, September - October 1965, pages 55 -560.
(Russian), 1965.
Source Text
automatic gain control /AGC/, directional antenna,
tracking system, amplitude, antenna, automatic,








The Polarization of Low Frequency Radio Waves in the Terrestrial Wave-
Guide
Title Text
Martin, H. G.Author Text
J. Atmos. Terrest. Phys., vol. 27, pp. 995-1007, September 1965.Source Text
Keyword Text
The propagation of very low frequency radio waves over great distances is
often treated by regarding the space between the earth and the ionosphere as
a wave-guide.  Most of the previous work has assumed the ionosphere to be
isotropic and with this restriction, the possible modes are either of type TM or
type TE in the usual wave-guide nomenclature.  A radio transmitter consisting
of a vertical wire aerial can excite only TM modes, so these have received
most attention.  The electric field is everywhere in the plane of propagation
and the modes may be said to have a linear polarization with the magnetic
field horizontal.  Similarly in TE modes, there is a linear polarization with the
electric field horizontal.  When the anisotropy of the ionosphere is included,
however, simple TM and TE modes are not excitable.  Each of the two
crossing waves comprising a mode is elliptically polarized and they combine
to give a resultant field in which the electric vector at any point describes an
ellipse whose features depend on the height.  The purpose of this paper is to
study this polarization ellipse in some special cases.  It is found that the
fields depart only slightly in form from those in true TM and TE modes, so that
it is convenient to associate them with propagation in "quasi-TM" and "quasi-
TE" modes.  Curves are given showing examples of how the wave polarization
depends upon height in these two modes. The ionosphere is represented  by
an exponential variation in electron density and by a collision frequency which
is independent of height.  The earth is taken to be flat and perfectly
conducting.  Propagation is confined to a magnetic east-west plane
representative of northern temperate latitudes and the mode characteristics
are found to depend on the direction of propagation.  The dominant field in
quasi-TE modes is affected considerably by the propagation direction
whereas the stronger field component in quasi-TM modes is affected only
slightly.  This non-reciprocity is accounted for by the direction dependence of
the conversion coefficients of the ionosphere at large angles  of incidence.







The Market for Aircraft Communications Equipment in Japan.  Part IITitle Text
no authorAuthor Text
Adams (T. F. M.) and Co., Ltd., Tokyo (Japan),  59 pages; September, 1965.Source Text
aircraft, communication equipment, Japan, economics,
navigational aids, commerce, radio communication
systems,  ground, controlled approach radar,
meteorological radar,  direction finding, airport radar
systems, United States
Keyword Text
Summary and conclusions: There seems to be little doubt that  there is a
good and increasing market for U.S. aircraft  connected communications
equipment and for instruments and  tools for the maintenance of such
equipment. U.S. equipment is  considered of high performance, reliable and
durable. Even  though U. S. prices for commonly used equipment are in some
 cases high, it is not so for all products, as Japan still  cannot produce such
quality products at competitive prices.   Some samples of opinions obtained
both on U.S. equipment and  the products which should be shown at an






Compass Direction Indicating System.  <NOTE> Patent assigned  to NavyTitle Text
Pure, SamuelAuthor Text
Unknown; September, 1965.Source Text
compasses, hydrophones, direction finding, acoustic
equipment,  diodes (semiconductor), friction,
relaxation oscillators,  patents
Keyword Text
The system is for transmitting information concerning the  orientation of a
hydrophone with respect to some fixed point  such as magnetic north. The
hydrophone is associated with a  liquid-filled container housing a rotary
assembly consisting  of a shaft, ring-like permanent magnet and a disc
element  which has a transparent window which varies linearly in area  as it
extends about the disc.  A light source between the  magnet and disc and a
light-sensitive device above a slot in  the container are associated with






Antenna with an Anisotropic Sheath Inside a Parallel-Plate Waveguide--
Theoretical and Experimental Studies
Title Text
Rao, B. RamaAuthor Text
Proc. I.E.E., vol. 112, no. 9, pp.  1669-82, September 1965.Source Text
Keyword Text
Closed-form expressions for the current distribution and impedance of an
aerial with a magnetized ferrite sheath inside a parallel-plate waveguide have
been obtained by a modal-expansion technique.  Numerical results have been
obtained with a model 7090 computer, for applied direct magnetic fields below
resonance.  Particular emphasis has been paid to studying the following
aspects of the problem:  (a) the effect of the birefringent properties of the
magnetized-ferrite sheath on the current and charge distribution of the aerial;
(b) the behavior of the aerial at waveguide-mode cutoff frequency, and at
ferromagnetic resonance; (c) the effect of the feed-point singularity on aerial
characteristics.  In order to verify some of the theoretical predictions,
experiments have been made at 1Gc/s using a Mg-Mn-Al ferrite sample.  The
experimental results agree qualitatively with theory.  A description of the
apparatus is included.  Utilizing the duality between ferrites and plasmas, the
properties of the magnetoplasma-coated aerial at the Pythagoras and plasma-
resonance frequencies are also discussed briefly.  (Abstract source unknown,






Observations of Radio Galaxies with the One-Mile Telescope at
Cambridge
Title Text
Ryle, M., Elsmore, B. and Neville, Ann C.Author Text
Nature, vol. 207, pp. 1024+, 4 September 1965.Source Text
Keyword Text
Owing to the high cost of the stable rail foundations, two fixed paraboloids are
used in conjunction with a movable one on 0.5 mile of rail track; this
arrangement permits two different separations to be recorded simultaneously
and halves the observing time.  The use of an even shorter rail track and a
larger number of fixed elements would have reduced the observing time still
further, but would have resulted in an increased cost.  Each is an equatorially
mounted paraboloid 60 feet in diameter.  The instrument is being used to
observe simultaneously at two wave-lengths, 74 and 21.3 cm, at which the
final beam widths are 80 and 23 sec arc respectively.  (Authors' abstract,






General procedure for computing direction finding errors.  Computing
bearing errors from siting,  polarization and other effects as arbitrary
signals applied to radio direction finder /DF/ display
Title Text
Sherrill, W. M., Travers, D. N.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-13, September
1965, pages 810, 811, 1965.  Authors employed:  Southwest Research Inst.,
San Antonio, Tex.
Source Text
computer method, instrument error, radio direction
finder, signal transmission, analysis, bearing,
channel, computer, direction, distortion, equation,
error, finder, goniometer, instrument, method,  phase,







Current Distributions on an L-Band Loop AntennaTitle Text
Shockley, T. D.Author Text
Proc. IEEE, vol. 53, no. 9, p. 1248, September 1965.Source Text
Keyword Text
A 1.1 Gc/s loop aerial composed of four quarter-circular sections is
described.  The current distribution in the loop and the far field radiation
pattern are illustrated.  (Abstract source unknown, formal literature, English






Tactical HF Direction Finding for Amphibious WarfareTitle Text
Simmons, B. E., Brill, H. A., Carmichael, J. J., Collins, W. E., and
Cummins, J. A.
Author Text
Defense Systems Laboratories, Syracuse University Research Corp., New




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






General Procedure for Computing Direction Finding ErrorsTitle Text
Travers, D. N., and Sherrill, W. M.Author Text
Trans. IEEE, vol. AP-13, no. 5, p. 810; September 1965.Source Text
Keyword Text
Analysis for use in computing bearing errors in terms of arbitrary signals
applied to display device; bearing displayed by radio direction finders is
subject to errors arising from siting polarization, and other effects.  (Science







Multiloop Antenna Arrays for High-Frequency Shipboard Direction
Finding
Title Text
Travers, D. N., Moore, J. D. and Sherrill, W. M.Author Text




The application of multiloop arrays to high-frequency direction finding in the
complex reradiation environments of shipboard sites is analyzed in detail.
Theoretical results show that the bearing error and blurring are reduced and
multi valued calibration curves are eliminated as the number of loops in the
array is increased.  The coaxial spaced loop is shown to produce a 2 to 1
reduction in bearing error with respect to the simple loop and eliminates multi
valued calibration curves for thin reradiators.  The use of combination arrays
such as N and (n-1) or n and (n-3) loops are shown to produce unambiguous
direction finding patters.  The DF performance characteristics of a coaxial
spaced loop plus simple loop array are demonstrated for shipboard site.
Comparison of simple loop and three-loop array calibration curves verify the
performance characteristics predicted by the theory.  (Authors' abstract,






Multiloop Antenna Arrays for High-Frequency Shipboard Direction
Finding
Title Text
Travers, D. N., Moore, J. D., and Sherrill, W. M.Author Text
Trans. IEEE, vol. AP-13, no. 5, pp. 665-671; September 1965.Source Text
Keyword Text
ABSTRACT NO. 1:  Application of multiloop arrays to HF direction finding in
complex reradiation environments of shipboard sites; theoretical results show
that bearing error and blurring are reduced and multivalued calibration curves
are eliminated as number of loops in array is increased; coaxial spaced loop
is shown to produce two to one reduction in bearing error with respect to
simple loop and eliminates multivalued calibration curves for thin reradiators;
direction-finding performance characteristics of coaxial spaced loop plus
simple loop array are demonstrated for shipboard site.  ABSTRACT NO. 2:
The application of multiloop arrays to high-frequency direction finding in the
complex reradiation environments of shipboard sites is analyzed in detail.
Theoretical results show that the bearing error and blurring are reduced and
multivalued calibration curves are eliminated as the number of loops in the
array is increased.  The coaxial spaced loop is shown to produce a 2 to 1
reduction in bearing error with respect to the simple loop and eliminated
multivalued calibration curves for thin reradiators.  The use of combination
arrays such as n and (n-1) or n and (n-3) loops are shown to produce
unambiguous direction finding patterns.  The D/F performance characteristics
of a coaxial spaced loop plus simple loop array are demonstrated for a
shipboard site.  Comparison of simple loop and three loop array calibration
curves verify the performance characteristics predicted by the theory.
(Abstract No. 1 - Science or engineering abstract, Abstract No. 2 - Author's







Propagation Properties of the Ionospheric E Region Near the Magnetic
Equator
Title Text
Treharne, R. F.Author Text
Proc. I.R.E.E. (Australia), pp. 275-283, September 1965 (also presented at
I.R.E.E., Australia, Convention 1965).
Source Text
Keyword Text





A Computer Program for Tracing the Ray Paths of Radio Waves in the
Ionosphere
Title Text
Wilts, J. R.Author Text
Navy Electronics Lab., San Diego, California, Research Report, NEL-1316,
AD 625 731, 2 September 1965.
Source Text
Keyword Text
A computer program was developed for tracing ray paths through an arbitrary
ionosphere, and is now ready for application to specific problems.  The
program correctly traces the opposite lateral deviations of the ordinary and
extraordinary rays in good agreement with correct theoretical results.






Self-Focusing Receiving ArrayTitle Text
Withers, M. J., Davies, D. E. N., Wright, A. H., and Apperley, R. H.Author Text
Proc. IEE, vol. 112, no. 9, p. 1683; September 1965.Source Text
Keyword Text
The paper describes a self-focusing array which may be used for receiving
signals over a wide range of incident angles and with a high aerial gain.  The
received signals are accompanied by a fixed-frequency pilot carrier, which is
used to phase the array to receive the incoming signals.  It is shown that
such arrays suffer a bandwidth limitation, which takes the form of phase
distortion of the signal band.  Results are described for an 8-element
experimental array working at 460.5 Mc/s, which will focus onto received
signals over a ±60º range of angles and also focus onto transmitters placed in
its own Fresnel region.  (IRE or IEEE abstract, formal literature, English






Hyperbolic Position Determination.  <NOTE> Patent assigned to  NavyTitle Text
Wyatt, TheodoreAuthor Text
Unknown; September, 1965.Source Text
position finding, radar stations, hyperbolic
navigation,  reconnaissance satellites, communication
satellites (passive),  satellite networks, patents
Keyword Text
The method of hyperbolic reconnaissance may be used in  locating a radar
station. Two or more satellites are used,  each receiving radar signals over the
same frequency band and  either telemetering the occurrence of signal
reception or  storing the information, together with precision timing
information (such as can be obtained from a satellite-borne  stable oscillator)
in an appropriate memory or recording  system for subsequent read-out. As
the satellites orbit,  either one or both pass through a substantial angular
bearing  from the signal source during the time interval in which both  of the
satellites are within line-of-sight receiving range and  mutually receive a
common series of signals during this time  interval. By identifying the
difference in time of receipt of  individual signals by each satellite a hyperbolic






Ionospheric Propagation StudiesTitle Text
Abraham, L. G. Jr., Levesque, A. H., Smith, J. M. and Stein, S.Author Text
Quarterly Report No. 1, Applied Research Laboratory, Sylvania Electronic
Systems, Waltham, Massachusetts, 20 October 1965.
Source Text
Keyword Text
The fundamental concern of this study lies in the limiting effects of
ionospheric multipath upon angle-of-arrival measurements in wide-aperture,
electronically steerable hf phased array antennas.  It is the purpose of this
study to investigate possible methods for modal resolution and/or improved
angle-of-arrival measurements for individual modes, within the constraints that
available antenna beamwidths are insufficiently narrow to allow one to
separately observe the individual modes, and from these render accurate
angle-of-arrival estimates.  (Abstract taken from authors' introduction,






Electromagnetic Compatibility Principles and PracticesTitle Text
AnonymousAuthor Text
Electromagnetic Compatibility Principles and Practices, National Aeronautics
and Space Administration,  Washington, D.C., NHB 5320.3, October 1965.
Source Text
Keyword Text
This document, though an official release of the Apollo Program Office, is
furnished for information purposes only.  Its purpose is to stimulate interest
and further promote understanding in the art and science of interference
control throughout the Apollo Program.  The manual is primarily intended for
those in the Apollo Program who are responsible for the administration,
design, development, manufacture, and test of the Apollo Systems.  The text
emphasizes the importance of EMC awareness and presents material of vital
interest to all levels of management as well as technical personnel.  This is
the main text of an Apollo Design Reliability series of documents through
which the Apollo Program will disseminate Electromagnetic compatibility
information.  The Electromagnetic Compatibility Principles and Practices text
is intended to be a constructive aid to the NASA Apollo team in assisting
them in the EMC responsibilities.  (Abstract source unknown, book, English






First ADF to Meet Airline SpecificationTitle Text
AnonymousAuthor Text
Engineering, vol. 200, no. 5190, p. 457; 8 October 1965.Source Text
Keyword Text
Marconi Co. Ltd. have produced type AD370 automatic direction finder, to
conform with latest airline specification, Arinc 550; equipment is said to
provide pilots with fastest possible means of finding bearing of any given radio
station; there are no moving parts at all in tuning and range selection stages.
(Science or engineering abstract, trade journal, English language/abstract,






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
University of Illinois Radiolocation Research Lab., Urbana, Ill., Report no. 23,
Second Quarterly Report on Contract AMC 01333(E) for the Period 1 August
1965 to 31 October 1965, AD 481 810L, RRL Pub. No. 295, October 1965.
Source Text
Keyword Text
The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MF-HF-VHF Range
is being done under two tasks.  Under the first task, entitled Radio Direction
Finder and Radiolocation System Engineering, a proposal has been made for
a directive antenna array that would be adequate for steeply down coming
signals in the 2-6 Mc/s range.  Operational experience with a modified triple
interferometer type RDF system is given and proposals for automatic data
reduction are given.  Problems connected with instrumentation of nested
antennas and receivers for use at VHF are outlined.  In connection with the
second task, entitled Directional Radio Propagation and Radiolocation
Research, the results of some short-range, high-elevation angle of arrival
radiolocation studies are given in Part II.  Also, the need for a study of lateral
and longitudinal direction effects in RDF due to the earth's magnetic field is
discussed.  An investigation of large-scale ionospheric traveling disturbances
observed in a radiolocation experiment is given.  (Authors' abstract, technical






Some Notes on the Utilization of a Vertical Magnetic Dipole to
Determine the Properties of a Stratified Earth
Title Text
Bannister, P. R.Author Text
Report No. 695, Project No. SF 106 01 02-10215, DDC No.  AD 622 228,




The fields of a vertical magnetic dipole (VMD) located over a stratified earth
are derived for the quasi-static range (|γoρ|<<1) and z = h = 0.  It is
demonstrated that the VMD method may be used in connection with the
dipole-dipole method in order to resolve the electrical properties of a simple
three-layer model earth (ρ1<<ρ2>>ρ3).  (Abstract source unknown, technical






Optimum Array Gain for Directional NoiseTitle Text
Becker, C. J., et al.Author Text
U.S. Navy Underwater Sound Laboratory, Fort Turnbull, New London,
Connecticut, ASTIA No. AD-623 360; 5 October 1965.
Source Text
Keyword Text
From the definition of array gain, the gain of a linear array of point receivers is
given in terms of spatial correlation of the noise.  The theoretical methods of
obtaining spatial correlation for directional noise are reviewed.  An
experimental verification of the theory is also presented.  Under consideration
is an 8-element vertical array of equispaced elements perpendicular to the
surface of the ocean.  The gain is computed for the cases of a single
frequency and of narrow-band and wide-band frequencies.  The effects of both
broadside and endfire steering are analyzed.  The gain is computed as a
function of the spacing between elements for the case of uniform shading.
For each configuration, the gain for optimum shading is obtained.  For the
case of isotropic noise and narrow-band frequency, the gain is on the order of
10 log 8, or about 9 dB.  For the case of directional noise, narrow-band
frequency (750-850 cps), broadside steering, and uniform shading, the gain is
on the order of 17 dB for optimum spacing.  An additional 2 dB is obtained for
the case of optimum shading at the optimum spacing configuration.  (Author's
abstract, technical report including miscellaneous government published







Investigation of a Hyperbolic Position-Locating AssemblyTitle Text
Dehart, W. E., Huggett, W. K., Lee, R. E., Richardson, W., and Taft, E.Author Text
Michigan University, Radio Science Laboratory, Ann Arbor, Michigan,
Quarterly Progress Report No. 4, Contract No. DA 28-043-AMC-00295(E),
ASTIA No. AD-366 254; October 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






An Investigation of Large-Scale Ionospheric Disturbances Observed in a
Radiolocation Experiment
Title Text
Detert, D. G.Author Text
University of Illinois Radiolocation Research Laboratory, Urbana, Illinois,




Measurements of the azimuthal and vertical angles of arrival were made
during the afternoon and early evening on pulse transmissions at 5 mcs over a
452 km east to west path using a six-element interferometer antenna system.
 The large systematic variations appearing in rapid time series measurements
are shown to be due to the passage of large-scale traveling ionospheric
disturbances through the transmission path.  A model is proposed for these
perturbations, consisting of a long front whose cross section is elliptically
elongated in the horizontal direction and whose interior contains an increase
or decrease of electron density over the background profile values.  The angle
of arrival variations which should be characteristic of the passage of such
irregularities are developed.  The variations are seen to be dependent on the
direction of travel of the disturbances, and data samples showing each of the
several characteristic variations are presented.  Vertical incidence swept-
frequency ionospheric soundings taken at one minute intervals at both the
midpoint and receiving endpoint of the path are used to confirm the
identification of the particular disturbance for each of these samples.
(Author's abstract, technical report including miscellaneous government







An investigation of large-scale ionospheric disturbances observed in a
radiolocation experiment  Technical report no. 28.  Ionospheric
sounding - large scale disturbances observations with radio  direction
finder
Title Text
Detert, D. G.Author Text
Technical Report from:  Illinois Univ., Urbana.  Radiolocation Research Lab.,
October 1965, 138 pages Refs, Report  RRL-288, Astia Document (AD)-
623580, 1965.
Source Text
ionospheric sounding, radio direction finder, angle,
arrival, atmosphere, atmospheric, azimuth,  density,
direction, disturbance, electron, finder, finding,








Computer Processing of Data Obtained from Panoramic Vertical
Sounding
Title Text
Galkin, A. I. and Dvinskikh, N. I.Author Text
Geomag. i Aeron., vol. 5, pp. 884-91, September/October 1965.Source Text
Keyword Text
Description of a block diagram of a program for separating the reliable
portions of the height-frequency characteristic from the total mass of data
obtained from panoramic vertical sounding of the ionosphere.  The time
coordinates of all signals, useful or otherwise, recorded by the receiving
device of the ionospheric probe are introduced into a computer, which selects
the useful signals on the basis of an analysis of the time intervals between
individual recorded pulses, using a certain volume of a priori information
concerning the structure of the ionospheric layers.  The results of testing the
program on ionograms represented in digital form are cited.  (Abstract source






Energy Reception for Mobile RadioTitle Text
Gilbert, E. N.Author Text
Bell System Techn. J., vol. 44, no. 8, pp.  1779-1803, October 1965.Source Text
Keyword Text
Statistical properties are derived from mathematical models of the multipath
fading encountered in mobile radio.  These properties are used to compare
some receiving systems which use several antennas to combat fading.
Particular attention is given to a system of J. R. Pierce which has electric and
magnetic dipole antennas and computes the electromagnetic energy density
at a point.  The statistical properties considered here include energy density
distribution functions, correlation coefficients, and the power spectrum of  the
energy density observed at a moving point.  (Abstract source unknown,






On the Predictions of Atmospheric Radio Noise Levels in the TropicsTitle Text
Ibukun, O.Author Text
J. Atmos. Terrest. Phys., vol. 27, no. 10, pp. 1059-1080; October 1965.Source Text
Keyword Text
The prediction curves show expected median, upper decile and lower decile
levels of atmospheric radio noise power for all frequencies from 10 kc/s to 30
Mc/s, during 4-hour time blocks of the day for each season of the year.  Even
though there has been an increase in the number of places where these
predictions have been based on actual measurements, unfortunately there
have been only few in tropical areas which are known to be major sources of
atmospheric radio noise.  Measurements of atmospheric noise levels have
therefore been made at Ibadan, Nigeria (7ºN, 4ºE) in a tropical area, between
1958 and 1962.  These measured values have been compared with
corresponding values interpolated for Ibadan from the CCIR prediction curves.
It is found that, in general, the predicted and measured values are in good
agreement but the discrepancies at certain times and frequencies have been
assessed and reasons for the disagreements discussed.  The adoption of the
CCIR 4-hourly divisions of the day for the prediction of atmospheric noise
levels and compilation of noise data is re-examined in the light of available
information in a tropical area where local storms are prevalent for most parts
of the year.  The division is found unsatisfactory at least for  certain parts of
the day and a division of the day into eight periods i.e., 0000-0400, 0400-
0600, 0600-0800, 0800-1200, 1200-1400, 1400-1600, 1600-2000, 2000-2400
hours is suggested, together with the advisability of merging the two night
periods 2000-2400 and 0000-0400 hours into one noise period in tropical
areas where the compilation of noise records usually presents some difficulty.
 (Science or engineering abstract, formal literature, English






Doppler Studies of Complex Reflections Produced by Traveling
Ionospheric Disturbances
Title Text
Jones, T. B., and Wand, I. C.Author Text
J. Atmos. Terrest. phys., vol. 27, no. 10, p. 1111; October 1965.Source Text
Keyword Text
Continuous recording of the frequency of the 5 Mc/s C.W. transmission MSF
Rugby, has enabled the effects produced by traveling disturbances on the
phase height of the reflection levels of both magneto-ionic components to be
evaluated.  It has been possible to determine the velocity of some of the
disturbances and to resolve complex phenomena such as multiple splitting
without recourse to pulse methods.  (Author's abstract, formal literature,






An Experimental Study and the Design of  the Log-Periodic Zigzag
Antenna
Title Text
Kuo, Sam C.  and Mayes, Paul E.Author Text
Electrical Engineering Dept., University of Illinois, Urbana, Illinois,  Technical
Report no. 89, Antenna Lab. Report No. 65-11, October 1965.
Source Text
Keyword Text
Heretofore, zigzag conductors have been used for endfire antennas.  This
investigation is directed toward backfire operation of zigzag antennas.   By
using uniform width cells formed with thin wire, high gains can be achieved
over narrow bandwidths.  The bandwidth is easily extended at the expense of
gain by tapering the cell widths according to log-periodic design principles.
Thee thin wire models of zigzag antennas can be understood in terms of a
simple theory which applies to both the uniform and log-periodic cases.  The
influence of conductor width and pitch angle are predictable from the theory
and the effects of varying these parameters are borne out by experimental
measurements.  Sufficient data are given to permit the design of balanced
antennas for specific gain and impedance requirements.  (Abstract source
unknown, technical report, English language, file no. 1068, log-periodic






The use of horizontal dipoles to measure the angle of arrival of radio
waves in the decameter band
Title Text
Luganin, V. A., Vorob'eva, L. F.Author Text
Elektrosvyaz, vol. 30, no. 10, pages 35-9, <Translation> Telecommunications
and Radio Engineering, Part 1 (Telecommunications), vol. 30, no. 10, pages
30-4; October, 1965.
Source Text
angular measurement, antenna arrays, dipole antennas,
radio reception, angle of arrival, accuracy,
intercoupling, dipole horizontal antennas, mismatch,
feeder sections, 3 to  30 MHZ, HF
Keyword Text
The possibility of using wideband two-base antenna systems is discussed
with respect to the accuracy  achieved.  Constraints imposed on the
accuracy of such systems by the intercoupling of short-wave  dipole






Vector Amplitude and Phase Measuring DevicesTitle Text
Lustig, J.Author Text
New York University, School of Engineering and Science, Research Division,
SETE Project Report 210/88, ASTIA No. AD-624 234; October 1965.
Source Text
Keyword Text
Vectors are quantities possessing both magnitude and direction as
distinguished form scalar values which have magnitude only.  Typical vectors
are displacement, velocity and acceleration of a particle whereas the mass,
temperature and density are scalar values.  A vector is often indicated
graphically by means of an arrow, the length of the arrow is proportional to the
scalar magnitude of the vector and the direction in which the arrow points is
the direction of the vector.  The tail or initial point of the arrow is it's origin the
head or final point is it's terminus.  In electronics, vector magnitudes are
defined in terms of amplitudes and vector directions in terms of angles.  Both
electrical and physical phase angles exist.  Vectors can be used to analyze
oscillator circuits by plotting the voltage and current vectors of the oscillator.
In phase shifter RL and RC circuits, vectors can be used to explain the phase
relationships of current and voltage.  discriminator circuits can be described
by plotting the diode voltage vectors at various frequencies, phase angle
voltmeters are used to indicate the amplitude and phase angle of a voltage
measurement and instruments needed to evaluate servo systems can be
classified as vector analyzing, measuring or testing units.  In this report we
will consider any device which is capable of measuring or supplying the
amplitude and phase angle of a signal as a vector instrument.  Thus we find
that phase voltmeters, antenna pattern recorders, servo analyzers and some
transfer function analyzers can rightfully be included in the vector measuring
instrumentation category.  The bulk of the units listed are operated manually,
and the data has to be retrieved by the operator.  A search of available
information disclosed a small number of autometer vector measuring
systems.  Some of these systems can be found in the SETE publication No.
210/84, Microwave Measurements of Admittance, Impedance and Transfer
Function Para meters and several others appear in a recent publication SETE
No. 205/37, Search for Test Sets for Moving Target Indicators.  However, a
number of articles have been published which bear directly on the subject of
vector plotting and some of these papers describe automatic systems.  These
articles will be discussed, and in some instances reproduced in toto in the
section following this introduction.  Except for antennas, all of the equipments
discussed are intended to measure electrical vectors having phase angles
which are defined in terms of electrical degrees, and which represent the
Abstract Text
phase relationship of a voltage or current flowing within a circuit.
Measurements upon electromagnetic waves being propagated in space
involve knowledge of a more complex set of vector relationships to completely
determine the wave structure.  Both geometrical and electrical angles are
involved, and the electrical angles may involve both physical and electrical
phase angles.  The antenna pattern recorders listed herein represent a
sampling of devices which are useful in measuring the variation of response
(of an antenna) with respect to rotation about one or more controlled axes.
Other, military nomenclatured antenna test equipments are listed in SETE
210/70.  A complete report on antenna measurement techniques and
equipment is scheduled for preparation in due course.  The papers in this
report were selected to illustrate the scope of different applications of the
same principle.  The arrangement is arbitrary and not intended to convey
superiority of technique in the various disciplines cited.  (Author's abstract,
technical report including miscellaneous government published material,





A Transponder for Tracking and Physiological Monitoring of Free
Animals
Title Text
Martin, P. E., and Travers, D. N.Author Text




A miniature HF transponder D/F system to provide, upon interrogation, both
azimuth and distance measurements between a single monitoring station and
a transponder mounted on an unrestrained animal.  (Author's abstract,
technical report including miscellaneous government published material,






Improved Spaced Loop Direction Finder Antenna (20-150 mc)Title Text
Moore, J. D., Castles, M. P., and Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Contract No. DA 28-043-
AMC-01633(E), Quarterly Report No. 1; October 1965.
Source Text
Keyword Text
Coaxial spaced loop theory is reviewed and initial work under this program is
outlined.  This includes study of the problems encountered with the single
antenna approach used under the previous program.  Problems of a single
spaced loop antenna for the 20- to 150-mc frequency range were:  (1)
engineering limitations in the design of the first antenna and (2) resonances of
the antenna.  A workable solution to the engineering limitations of the first
model below 70 mc is described, and it is shown that the three-antenna
approach of this program will avoid resonances and eliminate the second
problem area.  Balanced gap spaced loop antennas have been constructed in
three sizes for the low-range, mid-range, and high-range antenna heads.
Tests of the first model of the low-range antenna indicated a need to improve
construction methods for operation above 40 mc.  A revision in the technique
of constructing the low range spaced loop antenna has yielded excellent
performance to 55 mc for all signal polarizations.  Further improvements is
anticipated.  Field tests of the mid-range and low-range antennas are briefly
reported but were not complete at the time of this writing.  Excellent sense
patterns have been obtained from the low-range balanced gap spaced loop by
utilizing a resistor across each of the two gaps on either of the balanced gap
loops.  The development of field effect transistor preamplifiers has received
emphasis.  Tests indicate that a balanced source follower using type 2N3823
field effect transistors will equal or surpass the balanced cathode follower
circuitry with a significant reduction in power requirements.  Improved varactor
diodes with "Q's" approximately 2.5 times the value of those used in the
previous experimental antenna have been procured and have been tested.
Broadband preamplifiers to follow the first amplifier in the antenna are being
designed and optimized for each antenna.  Antenna control circuitry redesign
now permits a reduction in the number of control leads to nine or ten.
Improvement in the sense technique by incorporating deflection plate
switching to simplify pattern interpretation is being investigated.  (Author's
abstract, technical report including miscellaneous government published






A Review of Radar Astronomy--Part ITitle Text
Muhleman, Duane O., Goldstein, Richard and Carpenter, RolandAuthor Text
IEEE Spectrum, pp. 44-55, October 1965.Source Text
Keyword Text
The past few years have seen spectacular advances in the science of radar
astronomy.  This two-part article develops fundamental concepts and
equations, describes new measuring techniques, and summarizes significant
results from planetary and lunar radar experiments.  (Abstract source






Dispersive Characteristics of the IonosphereTitle Text
Roberts, Clayton, Humphrey, Leonard, Kirchner, Paul, et al.Author Text
Rome Air Development Center, Space Surveillance and Instrumentation
Branch, Research and Technology Div., Air Force Systems Command,
Griffiss AFB, N.Y.,  Technical Report No.  RADC-TR-65-289, October 1965.
Source Text
Keyword Text
This report is the presentation of data  collected on a continuing program of
measurements of individual mode loss and fading characteristics on an
instrumented HF ionospheric propagation path.  Particular modes existing
over this path which have been observed and analyzed include the two-hop E,
two-hop Es, two-hop F2, two-hop N and the one-hop F2.  The report includes
the results of measurement of transmitting and receiving antenna gains from
which basic propagation loss can be determined from total path loss.  Special
sections on projected automated data collection and reduction, low elevation
angle propagation considerations, antenna calibration procedures, and
satellite disturbance are included.  Descriptions of instrumentation
improvements which include wave polarization measurements are presented.
A summary of operations during the last interval is also included.  A
presentation of loss characteristic as compared to predicted loss is made
which includes loss trends, caustic focusing effects, horizon focusing effects,
and ionospheric disturbances.  A description of observed satellite
disturbances is made.  The appendix gives a time history of mode openings,
MUFs, and mode losses.  (Abstract source unknown, technical report,






An Electronic Means of Providing Binaural Indication of the  Direction of
Radio Trans-Missions
Title Text
Robinson, G. G., Torrey, R. A.Author Text
Technical Report from:  National Aeronautics and Space Administration.
Ames Research, Center, Moffett Field, Calif., Report NASA-TN-D-3062, 15
pages; October, 1965.
Source Text
binaural hearing, head movement, radio, transmission,
simulator, amplitude, binaural, determination,
direction,  electronic, head, hearing, movement, radio,
signal,  simulation, sound, transmission, variation
Keyword Text





Characteristics of the Monopulse Mode Display for the Wullenweber
Radio Direction Finding System
Title Text
Rosenbaum, A. S.Author Text
University of Illinois, Radiolocation Research Laboratory, Urbana, Illinois,
Contract No. NObsr-89229, Technical Report No. 16, RRL 291, ASTIA No. AD-
624 166; October 1965.
Source Text
Keyword Text
This paper is concerned with the display system characteristics of a
monopulse radio direction finding system employing the Wullenweber antenna
array.  The monopulse display is ideally suited to many areas of wave
propagation research.  Its capability for time resolution of multipath signals
makes the system a highly desirable tool for ionospheric propagation
research.  For example, the monopulse display was successfully used to
analyze ionospheric mode splitting, and was able to resolve the two arrival
directions completely.  In the past, such investigations as this were of
necessity experimental in nature.  For instance, a direction finding system
could only be tested under a limited set of available signal conditions.  From
this fairly sketchy data, no clear-cut picture of the direction finder's operation
could be obtained, at least quantitatively.  With the advent of the digital
computer, however, simulation techniques become practical and even highly
desirable.  This method affords an efficient means to amass the amount of
data necessary to describe such a system.  (Author's abstract, technical
report including miscellaneous government published material, English






Characteristics of the Monopulse mode display for the Wullenweber
radio direction finding system  Technical report no. 16.  Digital
simulation for radio direction finding display system using  Monopulse
antenna array
Title Text
Rosenbaum, A. S.Author Text
Technical Report from:  Illinois Univ., Urbana.  Radiolocation Research Lab.,
October 1965, 82 pages, Refs, Report  RRL-291, Astia Document (AD)-
624166, 1965.
Source Text
antenna array, digital simulation, display system,
Monopulse antenna, radio direction finder,  antenna,
array, computer, digital, direction, display, finder,
ionosphere, monopole, Monopulse,  phase, program,







Method and Photocell Device for Obtaining Light Source  Position Data.
<NOTE> Patent assigned to Navy
Title Text
Ruhge, Justin M.Author Text
Unknown; October, 1965.Source Text
optical tracking, photoelectric cells (semiconductor),
guided  missile tracking systems, position finding,
amplifiers,  oscillators, mixers (electronics), patents
Keyword Text
The photocell device may be used in look-angle indicator  systems for
missiles. The system is for locating a space  oriented source for incident light
waves having continuously  changing angles of incidence and changing values
of intensity.   A lateral photocell of the semiconductor type is used in a
circuit having two amplifiers, two voltage controlled  sub-carrier oscillators, a






Field Strength Measurements, Phase IITitle Text
Stewart, A. C.Author Text
National Bureau of Standards, Boulder, Colorado., Technical Report No. 3,
DDC No. AD 624 550, October 1965.
Source Text
Keyword Text
The measurement of the strength of radio frequency fields at high frequency
and above has followed practices which are standard for the measurement of
field strength at medium and low frequencies.  Variability of measurements
made in practical situations and a lack of reproducibility of measurements
made under apparently identical conditions has prompted an investigation of
equipment and methods used in the determinations.  The  field strength
measurement study was undertaken to understand the nature of the problem
and to develop techniques for more accurate determinations of field strength
and more significant interpretation of measured data.  A Stoddart Aircraft
Company NM-52A field strength meter which has a frequency range of 375 to
1000 MHz was calibrated and evaluated using conventional methods.
Instrumentation to extend the upper frequency limit of the testing procedure
from 10 to 20 GHz was procured.  Field strength meter antennas in the 2 to 4
GHz frequency range were tested and comparisons made with similar tests
conducted by RADC Methods of simplification of data acquisition and
processing for use in aperture synthesis were investigated.  (Author's
abstract, technical report, English language, document not available, radio
fields, measuring devices, high frequency, intensity, measurement, radio






The Relation Between the Group and Phase Paths in a Non-
Homogeneous Ionosphere
Title Text
Titheridge, J. E.Author Text




The generality of Appleton's relationship between the phase and group paths
as commented upon by Gething in 1965 is further treated by Titheridge to
demonstrate that the relation is in fact completely general for propagation
between any two points in or  below the ionosphere and for any form of
isotropic ionosphere.  (Abstract written for purpose of this publication by







An Electronic Means of Providing Binaural Indication of the Direction of
Radio Transmissions
Title Text
Torrey, R. A., and Robinson, G. G.Author Text
NASA TN-D-3062, Washington, D. C.; October 1965.Source Text
Keyword Text
The use of two hearing characteristics, by which humans normally detect the
point of origin of a sound, is investigated as a means for detecting the point of
origin of a radio signal.  Provision was made to rearrange the audio output of a
radio communication receiver in such a manner that the user, by listening to a
pair of earphones, could determine the direction from which the transmission
was coming.  This device has potential application in providing orientation
information to members of a space ship crew, or members of lunar exploration
parties.  A simulator with low power and lightweight equipment was developed
to provide transmitter localization over short ranges.  (Author's abstract,
technical report including miscellaneous government published material,






Detectability of Directional Amplitude-Modulated Noise Signals in an
Isotropic Noise Background of Unknown Power Level
Title Text
Tuteur, Franz B.Author Text
Trans. IEEE, vol. IT-11, no. 4, pp. 591-3, October 1965.Source Text
Keyword Text
The optimum detectability of an amplitude-modulated Gaussian signal in a
Gaussian noise background is easily shown to be somewhat greater than that
of an unmodulated Gaussian signal of the same average power.  However, if
the power level of the background noise is exactly known, the improvement in
detectability is not very large.  Thus if the signal power varies sinusoidally, it
is easily shown  that the increase in detection index over the case of no
modulation is less than 25 percent.  (Abstract source unknown, formal






Direction-Finding Characteristics of Single-Pulse Automatic Tracking
Systems
Title Text
Vakin, S. A., Krivitskii, B. Kh., and Sustov, L. N.Author Text
 Izv. VUZ Radio-Tekhnika, vol. 8, no. 5, pp. 550-60, English translation in
Soviet Radio Engineering, pp. 408-17, September/October 1965.
Source Text
Keyword Text
The direction-finding characteristics of single-pulse automatic tracking
systems are considered for amplitude and phase direction finding and sum-
difference processing of the signal, allowing for the effect of AGC.  The slope
of the direction-finding characteristics in the equisignal direction as a function
of the amplitude of the input signal is determined.  (Abstract source unknown,







An Acoustic Ray Ship Positioning and Tracking SystemTitle Text
Van Ness, H. N., Mills, R. L. and Stewart, K. R.Author Text




A ship positioning and underwater tracking system for general oceanographic
work has been developed at the U.S. Naval Research Laboratory.  The
positioning and tracking is accomplished by measuring the length of acoustic
rays emitted by a single sound source and received by three ship-mounted
hydrophones.  The ray lengths are independent variables in a  set of tracking
equations.  The sound source is an acoustic transponder.  The transponder,
which is moored to the ocean bottom or attached to an underwater vehicle,
transmits when interrogated acoustically from the ship.  A small general
purpose digital computer is programmed with the solutions to the tracking
equations.  The computer also controls and monitors the auxiliary equipment
which makes up the entire system.  This tracking system was installed
aboard the USNS MIZAR in the spring of 1964.  It was used in the North
Atlantic Ocean during the summer and fall of 1964 and the winter of 1964-
1965.  (Abstract source unknown, technical report, English language, file no.
1061, underwater sound equipment, navigation computers, depth finding,






Influence of Finite Ground Conductivity on the Propagation of VLF
Radio Waves
Title Text
Wait, J. R. and Spies, K. P.Author Text
J. Res. NBS, vol. 69D, no. 10, pp. 1359-73, October 1965.Source Text
Keyword Text
Calculations of the model characteristics of the earth-ionosphere waveguide
are presented for a wide range of ground conductivities.  It is shown that the
attenuation rate of the dominant modes, as a function of ground conductivity,
has a maximum value which depends on frequency and various waveguide
parameters.  One of the important findings is  that frequencies of the order of
10 kc/s may be more adversely affected by very-low conductivity than
frequencies of the order  of 30 kc/s.  (Abstract source unknown, formal










Ohio State University Research Foundation, Antenna Lab., Columbus, Ohio,
Final Engineering Report No. 1566-24, DDC No. AD 476 943, November 1965.
Source Text
Keyword Text
This report summarizes the work over a three-year period on techniques for
integrating circuits with active elements into antennas.  Solid-state
transmitting, receiving, and switching circuits are described which have been
designed to be integrated into various antenna structures.  Design and
performance data are given for integrated systems utilizing dipole, slot, and
spiral antennas.  Special problems such as echo area control, direction
finding, and super-directivity are considered.  (Author's abstract, technical
report, English language, document not available, antennas, circuits, slot
antennas, dipole antennas, spiral antennas, radio receivers, radar
transmitters, switching circuits, direction finding, varactor diodes, ultrahigh
frequency, phase shifters, amplifiers, tuned amplifiers, radar echo areas, radio
transmitters, tuned circuits, transistor amplifiers, antenna arrays, phase-
locked systems, delay circuits, homing devices, frequency multipliers, very







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range:  Part I
Title Text
Bailey, A. D., and Dyson, J. D.Author Text
University of Illinois, The Radiolocation Research Laboratory, Urbana, Illinois,
Final Report RRL 277-PT-1, ASTIA No. DDC AD-475 184; November 1965.
Source Text
Keyword Text
ABSTRACT NO. 1:  The purpose of the contract was to continue and extend
the studies and investigations leading to the design of radio direction finding
systems (and radiolocation systems) for the MF-HF-VHF range in accordance
with specified requirements.  The work was done under two tasks entitled:
radio direction finder and radiolocation systems engineering, and directional
radio propagation and radiolocation research.  Progress was made under
each Task.  Under the first Task a circularly symmetric six-element large,
plane, shielded-loop array has been constructed for use on steeply down
coming signals in the HF range.  The final results of the study on the nesting
of sets of circularly symmetric arrays are given.  A novel VHF directional array
consisting of resonant loop elements in a log-periodic array is described.  The
second Task is the subject of two thesis investigations and the status of each
of these is given.  ABSTRACT NO. 2:  Efforts concern studies and
investigations leading to the design of radio direction finding systems (and
radiolocation system) for the MF-HF-VHF range.  A circularly symmetric six-
element large, plane, shielded-loop array has been constructed for use on
steeply down coming signals in the HF range.  The final results of the study
on the nesting of sets of circularly symmetric arrays are given.  A novel VHF
directional array consisting of resonant loop elements in a log-periodic array
is  described.  A theoretical and experimental study on a model basis has
been made of the possibility of nesting the antenna arrays for two circularly
symmetric, interferometer direction finding systems.  For arrays of thin
cylindrical monopole elements, it has been determined that the error in the
direction of arrival information obtained from one system can be held to a
small fraction of one degree, or can be essentially eliminated, by terminating
the elements of the parasitic system in a suitable load.  For frequencies of
operation such that the  parasitic elements are less than 0.5 wavelengths in
height, the desired termination is a high reactance.  In the MF-HF range, this
could be approximated by an open circuit at the antenna terminals. (Author's
abstract, technical report including miscellaneous government published
material, English language/USA abstract, file number 871, see Abstract No.
5015, direction finding, radio equipment, high frequency, medium frequency,
Abstract Text
very high frequency, radio signals, propagation, radio transmission, antenna
arrays, loop antennas, resonators, log periodic antennas, radio





A study of high-frequency directional propagation over a 450 kilometer
east-to-west path /13  November 1962 to 4. March 1964/, part I and part II.
Short range high frequency radiolocation  experiment for measurements
of azimuthal and vertical incidence angles of arrival and time delay  of
pulse transmissions, and data reduction.
Title Text
Bailey, A. D., Detert, D. G., Donnelly, R. F.Author Text
Technical Report from:  Illinois Univ., Urbana.  Radiolocation Research Lab.
November 1965, 205 pages, Refs sponsored by ONR, Army, and RADC,
Report RRL-254, Astia Document (AD)-625413, 1965.
Source Text
azimuth, data reduction, high frequency, pulse
transmission system, range measurement, short wave
radio transmission, time delay, angle, arrival, data,
delay, incidence, ionosphere, measurement,
propagation, pulse, radio, range, reduction, short,







Technical and Operational Evaluation of the Cook Recovery Adapter,
Model 3592
Title Text
Bailey, J. C.Author Text
Naval Air Test Center, Patuxent River, Maryland, Final Report No. 1, Report
No. WST-129R-65, ASTIA No. AD-475 758; 29 November 1965.
Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Airborne Phased Array Antenna Signal Processing TechniquesTitle Text
Banta, E. D., Steinberg, B. D., Thomson, D. N., and Urkowitz, H.Author Text
General Atronics Corporation, Philadelphia, Pennsylvania, Interim Engineering




A self-phasing technique for an airborne antenna array is being investigated.
The purpose of the self-phasing array is to provide, in all direction from the
aircraft, an angular resolution comparable to that which would be obtained
from a perfect array whose size is as large as the largest airplane dimension
transverse to the direction being examined, without the necessity for knowing
the precise location of the receiving elements and with immunity to the motion
of the aircraft structure itself.  The problems which were investigated in this
interval are:  obtaining a smooth reference for the phasing loops, estimating
the errors of the antenna gain pattern and sidelobe level due to irregular and
random location and random phase errors, the problems caused by an
extended reflecting object such as an illuminated ground patch whose
azimuthal extent is so large as to produce a lobular pattern across the
extended array.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, document






Split-Beam Pattern Shaping at Millimeter Wavelengths Using Dielectric
Prisms and Lenses
Title Text
Brown, Gary S.Author Text
Electrical Engineering Dept., University of Illinois, Urbana, Illinois, Technical
Report No. 90, Antenna Lab., Report No. 65-16, November 1965.
Source Text
Keyword Text
This report describes research on the design of a millimeter wavelength
antenna which produces a split beam radiation pattern with wide-angle beam
location, small beamwidth and low sidelobe level.  The open-ended circular
waveguide propagating the TM01 to TE01 modes fulfills all of the above
requirements except that for a given beam location the beamwidth is too
large.  Hence, efforts were directed toward using dielectric bodies in the near
or far-field of the radiating waveguide to achieve the desired specifications.  A
conical dielectric prism was designed and tested but was rejected because of
a high sidelobe level.  A dielectric lens was then designed to provide a uniform
phase in desired direction of the main beam.  For certain parameters, this
lens met all of the requirements except that the beamwidth was too small.  It
is felt that this can be remedied by defocusing the lens.  All pertinent design
formulas and experimental and computed  patters for the dielectric prism and
lens are presented.  (Abstract source unknown, technical report, English






Mathematical Considerations Pertaining to the Accuracy of Position
Location and Navigation Systems
Title Text
Burt, A. W., Kaplan, D. J., Keenly, R. R., Reeves, J. F., and Shaffer, F.
B.
Author Text
Stanford Research Institute, Menlo Park, California, Contract No. Nonr-
2332(00), Report No. NWRC-RM 34, ASTIA No. AD-629 609; November 1965.
Source Text
Keyword Text
The general case of the location of a point at the intersection of two lines-of-
position involves different errors associated with each line.  Also the general
angle of intersection is other than 90 degrees.  The distribution of error about
such a point is an ellipse.  A method of analysis has been developed to
convert this general case to the more readily handled case of two different
standard deviations along the major and minor axes of the error ellipse.
Nomograms and graphs are given to facilitate computation of error
probabilities.  Curves are shown to indicate the geometrical magnification of
error as the intersection angle departs from 90 degrees.  In addition the
development is shown of a total error ellipse resulting from the combination
from several randomly oriented error ellipses representing error components.
Numerical examples are given.  Derivations of all formulas shown are given in
the appendixes.  (Author's abstract, technical report including miscellaneous







Performance of an Interferometer Direction Finder for the HF BandTitle Text
Burtnyk, N., McLeish, C. W. and Wolfe, J.Author Text
Proc. IEEE, vol. 112, no. 11, pp. 2055-2059, November 1965.Source Text
Keyword Text
An hf direction finder consisting of two orthogonal simple interferometers was
built and tested by making over 16,000 direction-of-arrival measurements.
This paper describes the performance of the system, giving ambiguity-
resolution figures and bearing-accuracy results.  An error-reduction factor of
about four times was obtained over narrow-aperture systems operating in
similar wave-interference fields.  (Abstract taken from authors' synopsis,






Performance of an Interferometer Direction Finder for the HF BandTitle Text
Burtnyk, N., McLeish, C. W., and Wolfe, J.Author Text
Proc. IEE, vol. 112, no. 11, pp. 2055-2059; November 1965.Source Text
Keyword Text
An hf direction finder consisting of two orthogonal simple interferometers was
built and tested by making over 16000 direction-of-arrival measurements.  This
paper describes the performance of the system, giving ambiguity-resolution
figures and bearing-accuracy results.  An error-reduction of about 4 times was
obtained over narrow-aperture systems operating in similar wave-interference
fields.  This paper presents an experimental evaluation of a radio direction
finder which uses the simple interferometer principle.  Since we are
concerned with the measurement of direction of arrival of long-distance
ionospherically reflected transmissions, the performance is dependent to a
great extent on the test environment.  A fairly representative range of
transmitter frequencies and distances can easily be obtained, but a
satisfactory sample of ionospheric conditions requires much more testing
time than is usually available.  (Author's abstract, trade journal, English






Performance of an interferometer direction finder for the HF band.  HF
direction finder  consisting of two orthogonal interferometers built and
tested by 16,000 direction-of-arrival  measurements
Title Text
Burtnyk, N., Mcleish, C. W., Wolfe, J.Author Text
Proceedings, Institution of Electrical Engineers, Vol. 112, November 1965,
pages 2055-2059, 1965.  Authors employed:  National Research Council,
Radio and Electrical Div.,Ottawa, Canada.
Source Text
interferometer, radio direction finder, arrival, band,








The Ionospheric Refraction for Frequencies of 20, 40 and 108 Mc/s, and
Its Application to the Doppler Effect of Satellites
Title Text
Carru, H., Gendrin, R., and Reyssat, M.Author Text
Redstone Scientific Information Center, Redstone Arsenal, Alabama, ASTIA
No. AD-475 667; November 1965.
Source Text
Keyword Text
Study and calculation of the paths of radio waves through a simplified
ionosphere.  The ionospheric refraction is deduced as function of the altitude
and for a great range of zenith distances, further derived are equations for the
angular shift, the optical path length, and the true Doppler effect.  (Author's
abstract, technical report including miscellaneous government published










Radio Engineering, no. 11, pp. 1686+, November 1965.Source Text
Keyword Text
The maximum directivity of a system of orthogonal radiators is investigated in
the presence of random fluctuations in excitation and in spatial position of the
elements and a method for design of a system of orthogonal radiators is
proposed which is applicable if the statistical characteristics of these
quantities are known.  The article proposes a method for orthogonalization
through formation of linear combinations of element radiation  patterns, with
the help of the eigenvectors of the matrix of mutual impedances of the
radiators.  The analysis shows that in this case, it is not necessary to assure
a high accuracy sin realization of element excitations in the ensemble of a
system of orthogonal radiators.  An example of design for a circular array is
given, in which the elements have a radiation maximum in the direction
perpendicular to the plane of the array.  The analysis shows that in this case,
the angle of maximum radiation depends upon the accuracy with which the
excitation and the spatial positioning of the elements can be realized.
(Abstract source unknown, formal literature, English language/translated from






Analytical and Experimental Study of Correlation Functions over HF
Circuits
Title Text
David, F., Baker, A. P., Rudmann, R. W., et al.Author Text
Communication Systems, Inc., a Subsidiary of Computer Sciences Corp.,
Paramus, N.J., Final Report, DDC No.  AD 626 905, 15 November 1965.
Source Text
Keyword Text
Research work to empirically gather statistical data on the response of HF
circuits to multiple CW signals covering a 3 kc channel, and to analyze this
data and calculate certain correlation functions in accordance with signal
corps technical requirement No. SCL-4588.  (Abstract source unknown,






A Transformation between the Phasing Techniques Required for Linear
and Circular Aerial Arrays
Title Text
Davies, D. E. N.Author Text
Proc. IEE, vol. 112, no. 11, p. 2041; November 1965.Source Text
Keyword Text
ABSTRACT NO. 1:  The paper describes a method for producing an angular
deflection, or continuous rotation, of any directional pattern formed from a
circular (or cylindrical) array, by means of a simple linear progressive phase
shift across the input ports of a multiple-port matrix network , whose output
ports feed the array elements.  If the progressive phase shift has a value of φ
radians between adjacent ports, the directional pattern is rotated through an
angle of φ radians.  The principle advantage of the technique is that it enables
any aperture distribution of a circular array to be electronically rotated by the
simple phasing techniques normally associated with a linear array.  It is also
shown that the matrix network may take the form of a Butler-type matrix,
which may be easily realized using only hybrid networks and phase shifters.
ABSTRACT NO. 2:  Circular or cylindrical aerial arrays appear to possess the
attractive feature of being able to produce a narrow directional beam, which
can be electronically rotated without change of beam shape, by means of
either switching or phase-shifting of the signals associated with each aerial
element.  Despite this apparent advantage, little use appears to have been
made of such arrays.  Experimental arrays with switching or electronic phase-
shifting have been constructed, but operational use of such arrays appears to
have been mainly restricted to direction-finding applications, in which only a
small arc of the circle is used at any one time.  The Wullenweber array is one
such example using a small arc of a circle, but in principle this might more
accurately be considered as a bent linear array, with appropriate phasing
used to compensate for the physical deformation.  One disadvantage of
circular arrays is that, once the directional pattern in the plane of the circle
has been fixed, the pattern in planes normal to the circle can only be altered
to a limited extent by controlling the directional patterns of the aerial
elements.  This, however, is not an overwhelming disadvantage, and it
appears that several of the problems preventing further exploitation of these
arrays are associated with problems of array-phasing techniques and pattern-
synthesis procedures.  There are two principal reasons why circular aerial
arrays have not received much attention for possible applications to
communications, direction-finding or radar.  These are:  (a) Until quite
recently, very little work has been done on methods for synthesizing attractive
directional patterns, involving narrow beams and low side lobes, from circular
Abstract Text
arrays.  In fact, simple synthesis techniques are still not available.  (b) In
order to utilize the symmetry of such arrays, it would clearly be useful if the
directional pattern could be electronically rotated.  Methods have been
proposed for achieving such effects, but the methods concerned are, in
general, far more complicated than the simple phasing required to
electronically deflect the pattern of a linear array.  Not only are the phasing
techniques for circular arrays more complicated, but, in addition, the use of
amplitude tapers on such arrays involves considerable further complication,
since these also must be electronically rotated with the directional pattern.
This paper describes circuits for feeding a circular array which enable the
beam to be electrically rotated by the use of the simple phasing techniques
normally associated with linear arrays.  (Abstract No. 1 and 2  - IRE or IEEE






A Study of High-Frequency Directional Propagation Over a 450
Kilometer East to West Path
Title Text
Donnelly, R. F., Detert, D. G., and Bailey, A. D.Author Text
University of Illinois, Radiolocation Research Laboratory, Urbana, Illinois, RRL
No. 254, ASTIA No. AD-625 413; November 1965.
Source Text
Keyword Text
The Columbus Experiment was a relative short range HF radiolocation
experiment in which measurements were made of the azimuthal and vertical
incidence angles of arrival and the relative time delay of pulse transmissions
from Columbus, Ohio (450 km range due east of Urbana).  All observations
were taken during late afternoon hours and continuing until the propagation
path failed.  The angle of arrival measurements were made employing a six-
element interferometer system in a configuration of three two-element
interferometer pairs.  Vertical incidence ionosondes were operated at the
midpoint and the receiving end of the path.  The basic measurements of
azimuthal and vertical incidence angles of arrival were taken on 126 days
during the period of the Columbus Experiment.  The measurements are
presented point by point, approximately two hours on each graph, with both
the time and angle scales being identical throughout to facilitate
comparisons.  It should be emphasized that no averaging of any sort is
present in this data, and that each point represents one specific
measurement of azimuth or vertical incidence angle.  (Author's abstract,
technical report including miscellaneous government published material,






Radio Fading and the Natural Electromagnetic BackgroundTitle Text
Duffus, H.  J., Boyd, G. M. and Kinnear, J. K.Author Text
Can. J. Phys., vol. 43, pp. 1951+, DDC No.  AD 629 319, November 1965.Source Text
Keyword Text
A comparison is made between the natural geomagnetic background in the
frequency range  0.006-0.6 Hz and fluctuations of the difference in received
signal strength between the two magnetoionic modes of vertically incident
broad-band radio signals in the range  6-16 MHz, observed at a single station
near Victoria, British Columbia.  At this station, the following points were
observed:  (1) During the daytime, there is often a spectral component
common to the radio-signal fluctuations and to the natural geomagnetic
background, even during quiet magnetic times.  There is seldom phase
coherence, however, except for a few minutes at a time.  (2) There is a small
but highly significant (1 percent) linear correlation R = 0.33 between all the
hourly mean amplitudes of the radio-signal fluctuation level and the hourly
mean amplitudes of the natural geomagnetic background.  The correlation
coefficient rises as high as R = 0.71 at 1400-1500 local time, when only a
particular hour of each day is considered.  It is concluded that geomagnetic
micropulsations in this frequency range are a better indicator of r-f.
fluctuations than is the local Kp.  (3) At night, there is a relationship between
the occurrence of Pt's and of r-f. fluctuation, although their frequency
components are not usually as closely related as are those  of the daytime
regimes.  It is suggested that geomagnetic micropulsations can couple
exospheric or auroral zone fluctuations into the upper E or F regions strongly
enough to produce observable radio-signal fluctuations at mid-latitudes, even
during magnetically quiet times.  Lack  of correlation between micropulsations
and phase fluctuations of 18 kHz signals observed over an E-W 100-km path,
and 80 kHz observed over an E-W 3 300-km path suggests that significant
coupling does not extend down to the D region during magnetically quiet







Radio Direction Finder.  <NOTE> Patent assigned to ArmyTitle Text
Grubb, Jr, Walter C.Author Text
Unknown; November, 1965.Source Text
direction finding, radio equipment, tracking, patentsKeyword Text
The radio direction finder tracking system includes a receiver  antenna, a
plurality of phase controlled variable gates, a  variable phase and frequency
oscillator, a differencing  circuit and a servo system connected to the






Radio Direction FinderTitle Text
Grubb, W. C.Author Text
Grubb, W. C., Wickatunk, New Jersey, Patent No. 3,217,327, Filed June
1963; patented 9 November 1965.
Source Text
Keyword Text
This invention relates generally to a radio direction finder and more particularly
to direction finding equipment for tracking moving radio frequency
transmitters.  In the usual direction finding equipment the phase differential
between two signals is used as a means of sensing the relative off-target axial
position of the receiver antenna.  Owing to the difference in transit time
between the wave fronts off boresight, a phase difference has been shown to
exist, proportional to the fractional wavelength separation between two
antenna elements.  A large physical discontinuity or reflection surface present
in the side lobes of the antenna pattern will cause a lack of symmetry in the
antenna reception pattern, since reflected components traveling over a longer
path arrive at the antenna at a later time than direct waves.  Hence, the
reflected components lag the direct wave and cause the position at which a
symmetry of phase balance, or a minimum of phase difference should occur
to deviate from the location it would be in without the reflecting surface being
present.  It is seen that to have some means of rejecting off phase
components from the antenna would serve as a means of maintaining the
original position of symmetry in the presence of a reflecting object within a
side lobe, since in phase components would not cause an error.  A signal
from a moving transmitter is subject to the well known Doppler effect as well
as variations in strength of the received signal caused by multi-path
reflections, some enhancing, some subtracting from the signal level induced
in the receiver antenna.  It is therefore an object of this invention to eliminate
the effects of phase differences between received signals in a radio direction
finder.  It is a further object of this invention to provide a radio direction finder
that is insensitive to reflected signals.  A still further object of this invention is
to provide an improved radio direction finder capable of accurately tracking a
moving radio frequency transmitter.  (Source of abstract unknown, patent,






Near-Field Investigation of Uniform Periodic Monopole ArraysTitle Text
Hudock, E. and Mayes, P. E.Author Text
Trans. IEEE, vol. AP-13, no. 6, pp. 640-55, November 1965.Source Text
Keyword Text
Measurements of amplitude and phase of the fields close to a number of
driven periodic arrays of monopoles have been made to determine frequency
dependence of the propagation constant for such structures.  The results have
been analyzed, where possible in terms of a single traveling wave along the
structure, and dispersion curves are given which include attenuation as well
as phase shift.  These curves clearly illustrate the possibility of obtaining
leading phase-shift along  the periodic structure that will produce backfire
radiation.  Experimental radiation patterns corroborate the near-field results.
A simple theory is  given for the backfire phase in terms of the space-
harmonic content of a Fourier series expansion for the fields of periodic
structures.  This theory predicts beam scanning for the periodic structures
which is readily observed in the experimental models.  The measured data are
approximately applicable to tapered versions of the periodic structures which
have log-periodic geometry.  Examples of periodic structures that have
frequency-independent log-periodic counterparts as well as some that do not
are discussed.  (Abstract source unknown, formal literature, English






Ionospheric Data Report - November 1965Title Text
Kovattana, TermpoonAuthor Text
MRDC-Military Research and Development Center, Bangkok, Thailand, Report
No. 65-023, DDC No. AD 483 916, November 1965.
Source Text
Keyword Text
Ionospheric observations are being carried out at the Electronics Laboratory of
the Military Research and Development Center in Bangkok, Thailand.  The
Center is a Joint Thai-United States organization supported by the Thai
Ministry of Defense and the U.S. Office of the Secretary of Defense,
Advanced Research Projects Agency R&D Field Unit.  Data are being taken
with a modified model C-2 Vertical-Incident sounder.  Ionograms are supplied
to Environmental Sciences Services Administration at Boulder, Colorado for
inclusion in the data base which supports their production of the World Wide
Propagation Charts.
Vertical-Incidence Sounder Site at Bangkok, Thailand
Geographic
  Latitude:  13.73ºN Longitude:  100.57ºE
Geomagnetic
  Latitude:  2.5ºN Longitude:  169.83ºE
(Abstract source unknown, technical report, English language, file no. 1021,






Minimum Number of Controlled Elements in a Long Linear Array with
Electric Beam Scanning Over a Wide Sector
Title Text
Krupitskiy, E. I. and Sapozhnikova, T. N.Author Text
Radio Engineering, no. 11, pp. 1678+, November 1965.Source Text
Keyword Text
The problem concerning the minimum number of controlled elements in a long
linear array with electric beam scanning in a wide section is considered.  The
array consists of point sources which are uniformly distributed along a
straight line.  A  sufficiently accurate solution to the problem is obtained as
well as an approximate formula for calculating the minimum number of
elements.  The solution takes into account a specified level of side lobes.
The solution is also convenient for use in the case of short arrays under the
condition that d/λ≥1/2.  The results of calculation are presented and
compared with a calculation according to a formula reported in the literature.
The fundamental results are extended to the case of controlled elements
giving a sectoral radiation pattern.  (Abstract source unknown, formal






Research on new types of antenna systems for the frequency range 30 -
1000 Mc research report  no. 1, 4 Apr. 1964 - 4 Jun. 1965.  Tests and
error sources in aircraft direction finding antenna
Title Text
Lindsay, J. E., Jr., Wheeler, W. R.Author Text
Denver Research Inst., Colo., 5 November 1965, 40 pages, Report DRI-2290,
Astia Document (AD)-624478, 1965.
Source Text
aircraft guidance, antenna, aeronautics, aircraft,
direction, electronics, error, finding, gain, guidance,








Characteristic Impedance of Rectangular Transmission LinesTitle Text
Metcalf, W. S.Author Text
Proc. IEE, vol. 112, no. 11, p. 2033; November  1965.Source Text
Keyword Text
The paper describes an approximate method, involving a relaxation technique,
for the solution of Laplace's  equation in two dimensions, and this approach is
used to derive the characteristic impedance of rectangular transmission lines
on a high-speed digital computer (Titan).  A set of design curves is given.  It
has often been found mechanically expedient to use high-frequency
transmission lines of rectangular cross-section.  The electrical characteristics
of such a system have had considerable attention in recent literature.  Two
papers provide the possibility of obtaining limited design details.  Green
considers the case of a square inner and square outer and provides a good
design Table:  the square section was originally treated by Grandy and
Southwell by the same method as Green, but for only one ratio of inner and
outer conductors.  Guckel and Bates fully evaluate the shielded-slab, i.e. with
rectangular outer of infinite width.  In this paper the general rectangular
section is investigated, and design curves are given which have an accuracy,
before plotting, of better than 0.5%.  An accuracy of this order is all that is
required for any practical design that has been encountered by the author.







A Review of Radar Astronomy--Part IITitle Text
Muhleman, Duane O., Goldstein, Richard and Carpenter, RolandAuthor Text
IEEE Spectrum, pp. 78-89, November 1965.Source Text
Keyword Text
In the conclusion of this article, the rotational and surface characteristics of
several planets, particularly Venus, are considered.  Most of the immediate
future research will involve the Moon, Mercury, Venus, and Mars.  (Abstract






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range.  Part II.  A Study of Nested
Antenna Arrays for a Circularly Symmetric Interferometer Direction
Finding System
Title Text
Orentas, Alfred A., and Dyson, John D.Author Text
University of Illinois, Urbana Illinois, Radiolocation Research Laboratories,
Final Report, RRL Report No. 277-Pt. II-21, Contract No. DA 28-043-AMC-
01351, ASTIA No. AD-475 816; November 1965.
Source Text
Keyword Text
A theoretical and experimental model study has been made of the possibility
of nesting the antenna arrays for two circularly symmetric, interferometer
direction finding  systems.  For arrays of thin cylindrical monopole elements,
it has been determined that the error in the direction of arrival information
obtained from one system can be held to a small fraction of one degree, or
can be essentially eliminated, by terminating the elements of the parasitic
system in a suitable load.  For frequencies of operation such that the
parasitic elements are less than 0.5 wavelengths in height, the desired
termination is a high reactance.  In the MF-HF range, this could be
approximated by an open  circuit at the antenna terminals.  (Authors'
abstract, formal literature, English language/USA abstract, file number 871,
see Abstract No. 5199, direction finding, radio equipment, antenna arrays,
radio interferometers, cylindrical bodies, errors, high frequency, medium
frequency, very high frequency, propagation, radio signals, antenna radiation






Development of a Broadband Dipole Antenna for the  HF BandTitle Text
Rantz, R. D. and Wilson, D. C.Author Text
Royal Canadian Air Force, Central Experimental and Proving  Establishment,
Report No. 1786, DDC No.  AD 481 577, November 1965.
Source Text
Keyword Text
There is a requirement within the RCAF for the development of an
inexpensive, broadband antenna to replace tuned dipoles for omni-directional
use.  Such an antenna could facilitate emergency frequency changes and
minimize the number of antennas currently used at an HF receiver or
transmitter site.  A broadband antenna system design was proposed and
modeled after the standard biconical antenna that is used in the radar
frequency ranges.  CFHQ, through Test and Development Instruction 62/33
dated 4 May 1962, directed CEPE to carry out a study of the above
broadband antenna design, and to study the feasibility of using such an
antenna with a reflective screen to obtain a broadband directive system.  The
program included tests on both horizontal and vertical broadband antennas to
determine the optimum design configurations.  The aim was to keep the  size
of the antenna as small as possible while retaining the three to one
broadband frequency requirement.  Fractional scale model antenna trials were
carried  out initially to determine the optimum design.  Full size antennas
were built, where applicable, to confirm the model study results and to
determine the construction hardware required.  Finally, the program included
tests on the broadband antennas used in conjunction with a reflective screen
to obtain broadband directive antenna systems.  The results of the test
indicated that the proposed horizontal biconical antenna is practical to build
and to operate in the HF frequency range.   This  report gives details of the
dimensions and characteristics of such an antenna system.  The proposed
vertical biconical antenna is  practical, but has one restriction in that the
angle of shoot, or vertical angle of the main lobe, is very high.  This
characteristic would be acceptable for air-ground-air purposes, but not for
ground-to-ground communications.  Finally, the results showed that use of a
reflective screen to obtain a broadband directive antenna system was
unsatisfactory.  It was found that the close proximity of the reflective screen
adversely affected the input impedance characteristics of the antenna,
especially at the lower frequencies.  (Abstract source unknown, technical






Propagation of Radio Waves Through the Earth's Crust (A Review)Title Text
Ryazantsev, A. M., and Shabel'nikov, A. V.Author Text
Radio Eng. and Electron. Phys., vol. 10, no. 11, p. 1643; November 1965.Source Text
Keyword Text
The article is devoted to a review of theoretical and experimental papers which
contain data on physical and electrical properties of the earth's crust and on
their relationship to temperature, pressure and humidity.  Reviewed are
methods for computation of fields in an absorbing medium whose electrical
properties are either invariant with time and space or vary with space in one
given direction.  In recent times various investigators have demonstrated an
increased interest in the problem of propagation of radio waves through the
earth's crust.  This problem is encountered in design of underground radio
communication system, in development of apparatus for detection of minerals
by radio waves, in construction of highly effective ground and underwater
antennas, and in other such situations.  The complexity of solution of this
problem is due to the fact that the crust of the earth is an inhomogeneous
medium whose conductivity, dielectric constant and magnetic permeability
vary in both horizontal and vertical directions.  Consequently, the mode of
underground propagation of radio waves, the methods for computation of the
field and the magnitude of the signal at the receiving point will depend upon
the properties of the medium and upon its spatial variations.  On the other
hand, however, the propagation of radio waves through the earth is to a certain
extent significantly simpler than the propagation of radio waves through the
atmosphere of the earth because the electrical parameters of the earth's crust
are practically invariant with time.  Therefore, in underground propagation of
radio waves there are no time fluctuations of the received signal.  This article
gives a review of theoretical and experimental papers which contain data on
electrical characteristics of the earth's crust, the methods for computation of
field in an absorbing medium with different variations of dielectric constant ε
and resistivity ρ of the earth, of the earth, as well as some examples of
performance of practical underground radio communication systems.
(Author's abstract, trade journal, English language/Russian abstract,






Scattering of Electromagnetic Waves by Bounded Regions of Rough
Surfaces Having Finite Conductivity
Title Text
Semenov, B. I.Author Text
Radio Eng. and Electron. Phys., vol. 10, no. 11, p. 1666; November 1965.Source Text
Keyword Text
The solution to the problem of scattering of electromagnetic waves by a
bounded portion of a rough surface having finite conductivity is obtained in the
Kirchhoff approximation.  Both two-dimensional and one-dimensional
roughness is considered.  The stationary phase method is used for
calculating the integrals.  The results of calculations of the intensity of the
scattered electromagnetic waves for the cases of a perfect conductor and a
perfect dielectric (having ε = 4)  are presented.  (Author's abstract, formal






Wave Propagation in PlasmaTitle Text
Share, I.Author Text
Electro-Technology, vol. 76, no. 5, pp. 61-72; November 1965.Source Text
Keyword Text
The term plasma refers to a medium in which the density of negatively
charged particles is equal to the density of positively charged particles;
therefore, the net charge density is zero.  The plasmas considered in this
article are made up of negatively charged electrons, singly charged positive
ions (all with the same mass), and neutral (un-ionized) particles.
Complications such as ionizing collisions and the recombination of electrons
and ions will be ignored.  The subject of this article is the propagation of an
electromagnetic wave in an infinite, uniform plasma medium.  We will first
consider wave propagation in the absence of a magnetic field.  Later, we will
consider the more general and more complicated case where the wave
passes through a uniform, nonvarying magnetic field.  (Author's abstract,







An Interpolative Technique for on-a-Pulse Direction Finding. <NOTE>
Interim Rept.
Title Text
Simmons, B.  Eugene, Cummins, Jules A., Eaton, Ronald H.,
Harris, Paul E., Wojdyla, Robert L.
Author Text
Interim Report from:  Syracuse Univ Research Corp., N Y Defense Systems
Lab. Report DSL-R-134, 129 pages; November, 1965.
Source Text
direction finding, radio frequency pulses, microwave
frequency,  spiral antennas, antenna components,
coupling circuits,  comparators
Keyword Text
A self-calibrating direction finding (DF) technique for  crystal-video reception of
pulsed signals of frequencies from  1 GHz to 12 GHz was developed.
Accuracy is plus or minus 2  degrees rms. This inertia less technique
operates on-a-pulse,  under a concept of Interpolative DF by automatic
amplitude  comparison. The prototype unit comprises a fixed system of
matched spiral antennas linked to broadband baluns and  multiplexers, and a
unique signal processor that is self-calibrating (i.e., is independent of detector
and amplifier  transfer functions) and gives direct, digital display of the  aspect
angle of the intercepted signal.  Extension of the  frequency range upward or
downward is possible by modifying  only the RF components of the unit. The
unit is reliable and  compact, weighing about 15 pounds, and can be adapted
for use  in a variety of tactical ground and airborne systems. It  requires about







Further Studies of Atmospheric Errors in Microwave Azimuth
Measurements
Title Text
Thompson, Jr., M. C., Janes H. B., Smith, D.Author Text
Central Radio Propagation Lab National Bureau of Standards Boulder Colo.
Report NSS-9118, 65 pages; November, 1965.
Source Text
azimuth, measurement, direction finding, errors,
microwave equipment, effectiveness,  troposphere,
interference, feasibility studies, radio frequency,
parabolic antennas, K band,  X band, theodolites,
signals, attenuation, meteorological phenomena,
instrumentation, phase  locked systems, klystrons,
narrowband, amplifiers, telemeter systems, frequency,
modulation, intermediate frequencies, Hawaii,
atmospheric temperature, pressure, NTISDODXD
Keyword Text
Results of four experiments are presented in a further study of errors
contributed by the  atmosphere in azimuth angle measurements made with
short-baseline microwave systems.   Time variations in the azimuth of a fixed
target were found to decrease with increasing  radio frequency in the range of
9.4 to 35-GHz. Ground multi-path is indicated as the  principal source of
these variations which are characterized, especially at the lower  frequencies,






Further Studies of Atmospheric Errors in Microwave Azimuth
Measurements
Title Text
Thompson, M. C. Jr., Janes, H. B. and Smith, D.Author Text
Central Radio Propagation Lab., National Bureau of Standards, Boulder,
Colo., NBS 9118, DDC No.  AD 478 312, 15 November 1965.
Source Text
Keyword Text
Results of four experiments are presented in a further study of errors
contributed by the atmosphere in azimuth angle measurements made with
short-baseline microwave systems.  Time variations in the azimuth of a fixed
target were found to decrease with increasing radio frequency in the range of
9.4 to 35 GHz.  Ground multipath is indicated as the principal source of these
variations which are characterized, especially at the lower frequencies, by
long-term trends and lack of correlation on adjacent paths.  (Authors'
abstract, technical report, English language, document not available, azimuth,
measurement, direction finding, errors, microwave equipment, effectiveness,
troposphere, interference, feasibility studies, radio frequency, parabolic
antennas, K band, X band, signals, attenuation, meteorological parameters,
instrumentation, phase-locked systems, klystrons, narrowband, amplifiers,







Correction to: General Procedure for Computing Direction Finding ErrorsTitle Text
Travers, D. N. and Sherrill, W. M.Author Text
Trans. IEEE, vol. AP-13, p. 997, November 1965.Source Text
Keyword Text
This correction is to an inadvertent error in reproduction of a formula cited in
the original paper (September 1965).  (Abstract written for purpose of  this







Wave Propagation in Polyphase Transmission SystemsTitle Text
Wedepohl, L. M., and Wasley, R. G.Author Text
Proc. IEE, vol. 112, no. 11, p. 2113; November 1965.Source Text
Keyword Text
In the past it has been customary to assume that earth wires in a
transmission system have zero potential along their entire length.  In the
paper attention is drawn to the fact that this assumption is valid only if the
electrical length of the spacing between towers is less than one quarter
wavelength.  A generalized theory is developed for the case of earth wires
which are bonded to earth only at the towers and are treated as conductors
between towers.  The method  is an extension of the theory of natural modes
previously given, in which it is shown that a modified concept of natural
modes satisfactorily explains the present case.  A suitable procedure for
digital computation is described previously.  The results of numerical
computation are presented in which it is shown that the discretely bonded
earth wires act like selective filters.  This is manifested by rapid changes in
attenuation, impedance and modal vector distributions in the vicinity of
frequencies which make the electrical length between towers even multiples
of one half wavelength.  The paper concludes by considering further problems
still outstanding in developing a complete theory of multiconductor systems.







Simple Techniques to Measure High-Power Pulses: Part 2, Shielding,
Termination, and Grounding
Title Text
Weil, Thomas A.Author Text
Electronic Design, pp. 42-7, 8 November 1965.Source Text
Keyword Text
Successful measurements require precautionary procedures when using
voltage dividers, viewing resistors and viewing transformers.  (Abstract source






Research on New Types of Antenna Systems for the Frequency Range 30-
100 Mc
Title Text
Wheeler, W. R.Author Text




This Research Report presents the results of tests made on an AS-578/ARA-
25 antenna.  This antenna is part of an AN/ARA-25 direction finding system.
The antenna and the direction finding system are analyzed and found to be
adequate.  The antenna itself does have low gain, but possible higher gain
antennas are too large.  A system for reducing the effect of near metal
objects is presented.  Appendix A is a theoretical development of the pattern
function for this type of antenna.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






A Solid State A.D.F.Title Text
AnonymousAuthor Text
Electronic Engineering, vol. 37, no. 454, p. 811; December 1965.Source Text
Keyword Text
The first airborne automatic direction finder in the world which conforms fully
with the latest airline specification, (ARINC 550) and also provides completely
automatic, solid state, crystal controlled tuning, has been developed by The
Marconi Co. Ltd.  This new equipment, type AD370, provides pilots with the
fastest possible means of finding the bearing of any given radio station.  The
price is competitive with current American automatic direction finders, and the
equipment will fit directly into all the latest American aircraft types, and also
into the BAC 111.  Its small size, light weight and ease of operation, also
make it suitable for use in all types of military and civil aircraft, including
helicopters and high performance fighters.  The new equipment is completely
transistorized, and there are no moving parts in either the tuning stages or the
range selection.  It is believed to be the only adf available in the world in which
mechanical switching and variable capacitors have been completely
eliminated.  For this reason alone, the AD370 should prove in service to be
more reliable than any other automatic direction finder which is currently
available.  The accuracy and stability of the frequency selection is ensured by
only 13 crystals, and the need for fine tuning is completely eliminated.  There
is, in fact, no provision on the control unit for frequency trimming.  In
operation, the required frequency is set up on the control unit, using easily
read decade dials.  Tuning is then performed automatically and
instantaneously by the solid state electronic system.  In this way, the bearing
of the selected station is provided easily, quickly and reliably.  The AD370 is
a completely solid state equipment.  Varactor diodes are used in the tuning of
the IF and rf stages, and semiconductor diodes provide all range and crystal
switching functions.  Moving parts have been completely eliminated from the
receiver, with the exception of the goniometer and servo motor, which replace
the rotating loop aerial in earlier direction finders, and which cannot be
eliminated in a practical adf.  The associated synchro transmitter has also
been retained to transmit the bearing information to the pilot's indicator.  Two
relays, used to switch the aerials when the equipment is not being used for
automatic direction finding, are the only other moving parts in the receiver.
The circuits are contained in a short 1/4 ATR case, with a 'dog-house' on the
front panel, containing the goniometer, servo motor, synchro transmitter and
associated circuits.  Circuit components are mounted on tag boards, which
are screwed to both sides of a central partition running the length of the
Abstract Text
receiver unit.  Internal plugs and sockets have been eliminated, and direct
soldered connections are used to interconnect the tag boards.  This design
gives easy access to all components and enables interconnections to be kept
to a minimum.  The tuning system employs three mixers, with crystal
oscillators inputs, which convert the rf signals to an intermediate frequency in
the band 130.5 to 180 kc/s.  The IF unit is tuned accurately over this narrow
band by varactor diodes.  With this system, all the advantages of crystal
control are obtained using only 13 crystals, instead of the usual complement
of 36.  A feature of the AD370 is the use of three separate detectors, for servo
amplifier, audio amplifier, and AGC circuits.  This permits the use of a beat
frequency oscillator, without affecting the adf performance.  The decade
frequency selector on the control unit, also conforms fully with ARINC
Characteristic 550.  The selected frequency is displayed in clear numerals 1/4
in. high, and integral panel lighting is provided.  The frequency controls select
resistance networks which provide the voltages to control the varactor diodes
in the rf and IF tuning stages.  The operating frequency is selected on an
easily read decade dial, using three selector controls - for hundreds, tens and
units and halves of kilocycles per second.  The frequency scale is continuous
from 190 to 1,799.5 kc/s, in steps of 0.5 kc/s.  In normal adf operation, the
bearing of the selected station will be shown immediately on the bearing
indicator.  Alternatively, direction finding can be accomplished manually, with
the function switch turned to the loop position.  The sense aerial is then
disconnected, and the search coil of the goniometer may be rotated by
means of a switch on the controller.  The null position is determined by
listening to the audio output of the receiver.  This facility is normally only used
in conditions of abnormal static.  The loop rotating switch may be used,
however, in normal operation, to move the bearing indicator from the indicated
reading, to check that it returns to the same position when the loop switch is
released.  This confirms the operation of the automatic direction finder.  (IRE






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Ernst, E. W.Author Text
University of Illinois, Radiolocation Research Laboratory, Engineering
Experiment Station, Urbana, Illinois, Report No. 22, RRL No. 281 under
Contract for U.S. Army Electronics Command, Fort Monmouth, New Jersey,
Technical Report EC OM-01333(E), ASTIA No. AD-476 486; December 1965.
Source Text
Keyword Text
This is the first of series of quarterly reports under subject contract.  It is too
early to draw many significant conclusions concerning the studies being
made.  There are, however, several interesting investigations underway and
quantitative results have been obtained.  The problems associated with exact
matching of the phase and gain characteristics of two or more radio receivers
have been circumvented in two ways:  one may use a solid-state type of rapid
channel-interchange switching or one may use a digital computer which is
programmed to adapt to the differential mismatch and make automatic
corrections.  Progress in the application of each method is given.  An RDF
system using loop antennas has been instrumented for a study of the
direction of arrival of signal modes arriving from short ranges at high elevation
angles.  Proposals for alternate systems have been made and one of them is
being pursued; it is concerned with a Cross-Array geometry.  Studies of a log
periodic T-array for use at VHF are being made and some of the early results
are given.  The results of two theses in the area of radiolocation are given.
The thesis on simple models of the ionosphere amplifies the observation that
there is no satisfactory substitute for an adequate ray-trace.  The thesis on
irregularities points out some of the measurement problems that remain to be
done.  The expressed purpose of this contract is to conduct studies and
investigations directed toward the design of a Direction Finder System for the
MF-HF-VHF Ranges.  It is a continuation and extension of previous work
along similar guide lines but in the sense of additional, new and/or more
detailed efforts which have been indicated as necessary from the results of
the prior studies.  Two research investigations that were begun under contract
AMC-01351(E) have now been completed.  The investigation of simple
ionospheric models and analytical methods for short range radiolocation is
contained in Appendix B.  An abstract of the investigation of large-scale
traveling ionospheric disturbances observed in a radiolocation experiment is
reported under Task II.  Certain other studies which were begun under
contract AMC-01351(E) are being continued.  The plan for continuation and
extension of the work proposed under subject contract is organized under two
Abstract Text
broad continuing tasks.  These are Task I - Radio Direction Finder and
Radiolocation Systems Engineering, and Task II - Directional Radio
Propagation and Radiolocation Research.  (Author's abstract, technical report
including miscellaneous government published material, English






Feasibility Study of Antenna Techniques Incorporating Unidirectional
Devices as Functional Elements
Title Text
Bock, M. J. and Malby, G. E.Author Text
Raytheon Santa Barbara, Goleta, California, Technical Report No. AFAL-TR-
65-308, DDC No. AD 475 974, December 1965.
Source Text
Keyword Text
The feasibility of incorporating diodes into dipoles, loops and slot radiators to
control phase, impedance and polarization response, has been theoretically
analyzed and experimentally verified.  Various loaded diode controlled
monopole and loop antennas were devised and reduced to research models.
The relative success of these devices is discussed.  Several methods are
analyzed and evaluated whereby continuous beam scanning results from the
phase control on and near the radiating slot.  A research model of a
continuous scanning linear slot array is described.  A multipolarization non-
linear mixer antenna was conceived and reduced to practice during the
program.  The feasibility of achieving a multipolarization scanning capability
by combining the mixer-antenna with two orthogonal scanning linear arrays is







Travelling Disturbances Associated with Ionospheric StormsTitle Text
Bowman, G. G.Author Text
J. Atmos.  Terrest. Phys., vol. 27, pp. 1247-61, December 1965.Source Text
Keyword Text
Following each of three geomagnetic sudden commencements, ionospheric
disturbances (ionospheric storms) are found to propagate from two isolated
locations in high-latitude regions of the Earth.  These two positions are
conjugate points (magnetically), and are in different locations for each
magnetic storm.  Speeds of travel are 361 m/sec and  722 m/sec.
Disturbances with the slower speed produce detectable effects on the
ionosphere after encircling the Earth.  IGY data (hourly values of h'F) from a
world-wide station network were used and a superposed-epoch method
employed.  A study of ionograms from Australian stations during these and
other magnetic storms supports the superposed-epoch results.  It is shown
that red arcs, certain auroral forms and VLF electromagnetic emissions may
be associated with these travelling disturbances.  (Abstract source unknown,






Results of Recent Investigations of  Jupiter's Decametric RadiationTitle Text
Carr, T. D., Gulkis, S., Smith, A. G., May, J., Lebo, G. R., Kennedy, D. J.
and Bollhagen, H.
Author Text
 J. Res. Nat. Bur. Stand., vol. 69D, no.  12, pp. 1530-5, December 1965.Source Text
Keyword Text
The activity of Jupiter's decametric radiation appears to be greatest between 5
and 10 Mc/s, but measurements made below 10 Mc/s are subject to large
ionospheric errors.  No significant change in rotation period has appeared
since 1960.  The effect of  the satellite Io as reported by Bigg has been
corroborated.  Marked variations in axial ratio with System III longitude were
observed, from which estimates were made of the meridians of the poles.   A
ray-tracing study was made of the focusing of radiation escaping from
possible Jovian field-aligned ducts.  The effect of asymmetrical stop zones is
discussed.  A possible explanation of  the influence of Io is offered.  (Abstract






Error Reduction in Loop Direction FindersTitle Text
Gentry, Denton E. and Jenkins, Herndon, H. Jr.Author Text




The third quarter's effort on a program to study and investigate techniques
required to reduce bearing errors in HF direction finders using vertical loop
antennas is described.  Test results of a laboratory evaluation of the main
channel of a dual-channel DF system are presented.  Testing defined the
capability of the main channel to enhance the loop antenna null pattern and
sense the null minima by use of a null detector.  The results of a survey of the
literature performed to delineate the general characteristics of the ionospheric
wave as it appears at the DF system are summarized.  Emphasis is placed
on defining statistical distributions and types and rates of fading.  The impact
of the results  on DF performance is discussed.  The  effects of polarization
fading on system performance is stressed.  A brief statistical analysis of
system performance assuming polarization fading is given. Circuitry designed
to provide a propeller-type display for the DF system is described.  The
advantages  of adding a monitor scope which allows the operator to make real-
time assessment of the reliability of bearing display are discussed.  (Authors'







Measurement of Long-Wave-Length Cosmic Noise  by Zero-Crossing
Interferometric Aperture Synthesis
Title Text
Graham, James William and Breon, Roy K.Author Text
Massachusetts Institute of Technology, Research Lab., Electronics




A unique measurement system offering the possibility of mapping cosmic
radiation at 100-1000 meter wavelengths with angular resolution of
approximately 1º is described.  The system requires an orbiting satellite pair
to get above the ionosphere.  An aperture synthesis method with a variable
radio base line  involving a technique of zero-crossing spatial cross-correlation
of clipped signals is described.  The system offers a method of digital signal
processing to achieve high angular resolution and dynamic range at low
frequencies without erecting large arrays in space.  The use of zero crossings
in the digital signal processing permits a significant reduction in the data that
must be processed in the satellite without sacrificing accuracy.  The
techniques described become easier to instrument the lower the
measurement  frequency of  interest.  The complexity of the system is
independent of the maximum radio base line required.  The techniques may
be instrumented at frequencies as low as the interplanetary cutoff frequency
at 50 kc/sec.  (Abstract source unknown, technical report, English language,






The Distribution of Intensities in VLF-EmissionsTitle Text
Harang, L., Larsen, R., and Skogtvedt, J.Author Text
J.  Atmos. Terrest. Phys. vol. 27, pp. 1147-50, December 1965.Source Text
Keyword Text
The power spectral densities of bursts of VLF-emissions appearing in the
frequency range 2·3-15 kc/s recorded close to the auroral zone (Tromsø) have
been studied using a calibrated five-channel equipment.  A number of bursts
appearing in the diurnal maximum period 19-24 MET have been analyzed.  On
the lowest frequency 2·3 kc/s, only faint traces of the emissions  could be
traced.  In the band 4-7 kc/s, the densities in strong bursts were of the order
10-20 x 10-16 Wm-2(c/s)-1.  The intensity increases strongly with increasing frequency and on 15 kc/s the intensity had
increased up to 60-70 x 10-16Wm-2(c/s)-1, there is thus an  increase in intensity of 3-5
times.  The center frequency of the VLF-emissions therefore lies at a higher
frequency than 15-20 kc/s.  (Abstract source unknown, formal literature,






Optimized Feeds for the Wire-Grip Lens HF Antenna at the FAA
Receiver Station, Molokai, Hawaii.  <NOTE> Final Rept.
Title Text
Harris, Jr, F. B., Tanner, R. L., Jones, E. M. T.Author Text
Trg Inc Menlo Park Calif., Report FAA-RD-65-128, 65 pages; December, 1965.Source Text
antenna feeds, lens antennas, optimization, performance
 (engineering), antenna radiation patterns, wire, high
frequency, cain, efficiency, direction finding,
electromagnetic lenses, Hawaii
Keyword Text
The report describes the development and testing of optimized  feeds for the
Wire-Grid HF Lens Antenna at the FAA  International Flight Service Receiver
Station at Molokai,  Hawaii. Utilization of these optimized feeds in the lens
greatly increases its gain as well as reducing the theoretical  azimuth pattern
side lobes, particularly at the low frequency  end of the HF band. During the
course of this program the  originally installed Samoa and Mandi-Canton
feeds were  replaced with optimized feeds. Measurements made on these
optimized feeds confirmed their predicted high efficiency of  approximately 50
percent. The calculated efficiency of the  optimized feeds is greater than that
of the originally  installed feeds by approximately 10 db at the low frequency
end of the band and 8 db at the high frequency end of the  band. Using a
ground-based transmitter the measured power gain  increase of the lens using
the optimized feeds was  approximately 7 db at the low frequency end of the
band and  approximately 4 db at the upper end of the band. Measured gain
increases more closely approximating the feed efficiency  increases would be
expected if the ground-based transmitter  were replaced with an airborne
transmitter located at the  elevation angles corresponding to the peak of the






Optimized Feeds for the Wire-Grid Lens HF Antenna at the FAA
Receiver Station, Molokai, Hawaii.  <NOTE> Final Rept.
Title Text
Harris, Jr., F. B., Tanner, R. L., Jones, E. M. T.Author Text
TRG, Inc., Menlo Park, Calif., Report SRDS-RD-65-128, 63 pages; December,
1965.
Source Text
lens antennas, antenna feeds, electromagnetic lenses,
direction finding, high frequency, radio receivers,
Hawaii
Keyword Text
Utilization of these optimized feeds in the lens greatly  increases its gain as
well as reducing the theoretical azimuth  pattern side lobes, particularly at the
low frequency end of  the HF band. During the course of this program the
originally  installed Samoa and Nandi-Canton feeds were replaced with
optimized feeds.  Measurements made on these optimized feeds  confirmed
their predicted high efficiency of approximately 50  percent. The calculated
efficiency of the optimized feeds is  greater than that of the originally installed
feeds by  approximately 10 db at the low frequency end of the band and  8 db
at the high frequency end of the band. Using a  ground-based transmitter the
measured power gain increase of  the lens using the optimized feeds was
approximately 7 db at  the low frequency end of the band and approximately 4
db at  the upper end of the band.  Measured gain increases more  closely
approximating the feed efficiency increases would be  expected if the ground-
based transmitter were replaced with an  airborne transmitter located at the







Image Degradation with Random Wavefront Tilt Compensation.
<NOTE> Technical  documentary Rept.
Title Text
Heidbreder, G. R.Author Text
Technical Report from:  Aerospace Corp,  El Segundo, Calif, Lab Operations.
Report TDR-6696230-46-3-SSD-TR-66-13, 32 pages; December, 1965.
Source Text
optical images, atmospheric motion, wave propagation,
angle of  arrival, resolution, diffraction, turbulence,
statistical analysis, integral equations-
electromagnetic radiation, tilt, NTISDODXD
Keyword Text
The perturbations on electromagnetic wavefronts resulting from the
propagation of plane  waves through a random medium are resolved into two
components: (1) a random tilt and  (2) a random residual phase perturbation.
This analysis permits the determination of the  mean square angle of arrival
from knowledge of the phase structure function.  It also  suggests the use of
the statistics of the residual phase perturbation in calculations of  resolution
and of antenna power patterns.  The mean square angle of arrival is calculated
 for linear and circular apertures with various exponential weightings using the
5/3-law  structure function predicted by the Obukhov-Kolmogorov theory of
locally homogeneous  turbulence.  Integrals for tilt-compensated average
power patterns are derived.  It is  demonstrated that the two components
resulting from the phase analysis are correlated  and that this correlation may






Depth of the Lunar DustTitle Text
Jaffe, Leonard D.Author Text
J. Geophys. Res., vol. 70, no. 24, pp. 6129-38, 15 December 1965.Source Text
Keyword Text
The appearance of laboratory craters overlain by various thicknesses of sand
has been compared with that of lunar craters, 3 to 13,000 meters in diameter,
shown in ten photographs obtained by the Ranger 7 spacecraft.  Results
obtained are consistent with an interpretation that at least 5 meters of
granular material, and probably considerably more, is deposited on the area of
Mare Cognitum shown in these photographs.  (Abstract source unknown,






Strength of the Lunar DustTitle Text
Jaffe, Leonard D.Author Text
J. Geophys. Res., vol. 70, no. 24, pp. 6139-46, 15 December 1965.Source Text
Keyword Text
Lunar surface material must have at least enough strength to permit
maintenance, against lunar gravity, of the crater wall slopes and heights
observed in the Ranger 7 photographs.  Slopes and heights in craters which
appear o be overlain with granular material permit setting lower bounds to its
strength.  The lower bound for the mass bearing capacity is 10 g/cm2 on a strip of
0.1-meter width, and 100 g/cm2 on a strip of 1-meter width.  (Abstract source unknown,






A Theoretical Comparison of the Accuracy of Three Methods of
Direction Finding in Monostatic Radar
Title Text
James, D. A.Author Text
Royal Military College of Science, Shrivenham, U.K.., Technical Note No.




The note makes a theoretical comparison of the best possible accuracy of
static split, of conical scan and of an interferometer with auxiliary dish for a
given antenna space.  The comparison is made both for the case when the
antenna system is used for receiving only and for when it is used  in common
transmit and receive.  Standard conditions are postulated throughout so that
the conclusions are strictly comparable.  It is concluded that there is little to
choose between conical scan and static split in this respect, but that the
interferometer may offer an advantage if the available aperture width is limited.







A theoretical comparison of the accuracy of three methods of direction
finding in monostatic  radar.  Theoretical comparison of accuracy of
conical scan, static split, and interferometer direction  finding methods
in monostatic radar
Title Text
James, D. A.Author Text
Royal Military Coll. of Science, Shrivenham (England) Electronics Branch,
December 1965 23 pages, Refs, Report RT-25, 1965.
Source Text
interferometer, radar antenna, radar direction finder,
accuracy, antenna, aperture, conical, direction,







A digital simulation of the Wullenweber direction finding system Final
report.  Digital simulation  of Wullenweber direction finding system -
dipole antenna arrays
Title Text
Jones, E. C., Jr.Author Text
Illinois Univ., Urbana.  Radiolocation Research Lab, December 1965, 29
pages,  Refs its RRL Publ. - 296, Report TR-17, Astia Document (AD)-
626324, 1965.
Source Text
antenna array, digital simulation, dipole antenna,
radio direction finder, antenna, array, computer,
digital, dipole, direction, finder, finding, mode,
model, program, programming, radio, sampling,







A Digital Simulation of the Wullenweber Direction Finding SystemTitle Text
Jones, Edwin C. Jr.Author Text
University of Illinois, Urbana, Illinois, ASTIA No. AD-626 324; December 1965.Source Text
Keyword Text
ABSTRACT NO. 1:  The purpose of this report is to describe the development
of a digital model for simulation of the University of Illinois Wullenweber
direction finding system when operating in the scanning mode.  Such a study
has been motivated by two considerations.  The first is the desire to study the
accuracy and sensitivity problems in the present system, and to explore
questions of performance degradation when certain engineering specifications
are relaxed.  The second is to have at the disposal of the Radiolocation
Research Laboratory a "tool" which might be used to study ideas for future
system development and improvement.  Such studies would logically precede
the construction of any new systems, or extensive modifications of the
present system.  Actual uses of the resulting digital simulation model will be
subjects for later reports and/or notes. ABSTRACT NO. 2:  A description is
given of a digital model for simulation of the University of Illinois Wullenweber
direction finding system when  operating in the scanning mode.  The
Wullenweber array is a circular array of 120 vertical monopoles located on the
periphery of a circle about 303 meters (994 feet) in diameter.  The
programmed digital model uses as input the azimuth, elevation angle and
frequency of an assumed incoming signal,  and from this determines the
amplitude and phase response of the 60 antennas illuminated by that
particular signal; the remaining 60 responses are set to zero.  The result of
scanning is a set of numbers representing the real and quadrature axis of the
scanner output of each scanning point within the sector sampled.  The
remaining sampling points have negligible outputs and are set to zero.  A
number of samples per revolution is chosen that will allow 12 or more
significant samples to be retained before the bearing is computed.  By the
sample rejection scheme, (1) the maximum sample and its location may be
determined and (2) the maximum error may be kept to less than 1 degree in
bearing over the 4.0 to 12.0 MHZ frequency range.  (No. 1: Author's abstract,
No. 2: abstract source unknown, technical report including miscellaneous







Inclined Interplanetary Magnetic Field and the Solar-Terrestrial
Relationships
Title Text
K`rivský, L. and Letfus, V.Author Text
J. Atmos. Terrest. Phys., vol. 27, p. 1307, December 1965.Source Text
Keyword Text
(cites the entire article) Recently, Huang Yinn-Nien (1965) published in this
Journal an  article concerning the asymmetrical geomagnetic and ionospheric
effects due to the large sunspots which appeared on the northern and
southern hemispheres of the Sun.  A similar effect in the occurrence of
magnetic storms has been found for example by Bell (1961).  On the other
hand, Ellison et al. (1961) concluded from their investigations on the position
distribution of flares connected with cosmic ray events that the interplanetary
magnetic field must be inclined in the direction to the Sun's south pole and
that this effect can be explained by the interaction of the interplanetary
magnetic field with the galactic one, caused by the movement of the Sun in
the galactic space.  We (K`rivský and Letfus, 1965) demonstrated that there
exists also other observational evidence of the inclination of the interplanetary
magnetic fields, which supports Ellison's hypothesis.  From the theoretical
point of view, a more convenient hypothesis than that of Ellison's is the
hypothesis that the inclination of the interplanetary magnetic field is caused
by the expected streaming of the ionized particles roughly perpendicular to
the galactic plane, the so called galactic wind, which could be an analogy of
the solar wind and the deformation of the Earth's magnetosphere caused by
it.  Also, the paper by Huang Yinn-Nien confirms such a conception.  It can
be considered that no significant preference exists in the corpuscular
emission from the centers of activity on the Sun and the N-S asymmetry in
geoactivity is caused above all by the interplanetary space conditions.  Such
an effect must be taken into account in investigations concerning solar-
terrestrial relationships in atmospheric and terrestrial physics.  (Abstract







Ionospheric Data Report--December 1965Title Text
Kovattana, Termpoon, Ed.Author Text
MRDC-Military Research and Development Center, Bangkok, Thailand, Report
No. 65-024, DDC No.  AD 483 917, December 1965.
Source Text
Keyword Text
Ionospheric observations are being carried out at the Electronics Laboratory of
the Military Research and Development Center in Bangkok, Thailand.  The
Center is a Joint Thai-United States organization supported by the Thai
Ministry of Defense and the U.S. Office of the Secretary of Defense,
Advanced Research Projects Agency R&D Field Unit.  Data are being taken
with a modified model C-2 Vertical-Incident sounder.  Ionograms are supplied
to Environmental Sciences Services Administration at Boulder, Colorado for
inclusion in the data base which supports their production of the World Wide
Propagation Charts.
Vertical-Incidence Sounder Site at Bangkok, Thailand
Geographic
  Latitude:  13.73ºN Longitude:  100.57ºE
Geomagnetic
  Latitude:  2.5ºN Longitude:  169.83ºE
(Abstract source unknown, technical report, English language, file no. 1021,






Scintillation Observations of Satellite SignalsTitle Text
Kranz, P. R. and Yeh, K. C.Author Text
J. Atmos. Terrest. Phys., vol. 27, pp. 1169-76, December 1965.Source Text
Keyword Text
The observation  of ionospheric irregularities by means of reflection or of
transmission of radio waves has a history of more than a quarter of a century.
To our knowledge, the first clue was the observation of spread-F echoes near
the equator in 1938 (Booker and Wells, 1938).  Renewed impetus was
generated in 1946 when it was discovered that the intensity of radio sources
fluctuated (Hey, Parsons and Phillips, 1946).  The interest in these studies
has been sustained since the first successful launching of the artificial
satellite.  This is because most satellites sweep across the sky in a relatively
short period of time and this permits us to have an "instant snapshot" of the
distribution of irregularities in the ionosphere.  The purpose of this
investigation is to superpose all these snapshots so as to present an
averaged statistical behavior.  (Authors' abstract, formal literature, English






VLF Propagation and Noise Measurements in the PacificTitle Text
Maxwell, E. L.Author Text
DECO Electronics, Inc., Boulder, Colorado, Contract No. Nonr-3387(00), Nr.
371-590; 15 December 1965.
Source Text
Keyword Text
During May, June and July of 1965 the received field intensity from both VLF
stations on Oahu Island, Hawaii were measured at Tokyo, Japan; Guam; and
Boulder, Colorado.  Atmospheric noise field intensities were also measured at
all three sites and relative phase variations of the received signals were
measured at Japan and Guam.  This program presented a unique opportunity
to study VLF propagation, since the paths from Oahu to Guam and Japan
were almost the same length and were both all sea paths.  The availability of
two transmitters on Oahu which permitted simultaneous measurements at
two VLF frequencies over the same path were also a unique opportunity.  The
results of this measurement program are presented in a number of ways in
this report to afford maximum opportunity to study the propagation and
atmospheric noise conditions.  The results show 22.3 and 24.0 kHz to be the
best frequencies of those measured for the Oahu to Guam and Japan paths.
Significantly, the diurnal variations of field intensity were very repeatable even
during sunset and sunrise transition times which indicates that better
predictions of VLF field intensities may be possible with an improved
propagation model.  Means, medians, standard deviations, cumulative
probabilities and diurnal variations of signal, noise and signal-to-noise ratios
have been computed, plotted and tabulated for all frequencies and for four
hour time blocks and twenty-four hour periods.  In addition, continuous plots
of signal data for Japan and Guam are presented.  (Author's abstract,
technical report including miscellaneous government published material,






Passive radar.  Radio thermal direction finders using correlational
radiometers
Title Text
Nikolayev, A. G., Pertson, S. V.Author Text
Army Foreign Science and Technology Center, Washington, D. C. December
1965, 27 pages,  Transl. into English from Passivnaya Radiolokatsiya/USSR/,
1964 pages, 147-171, Report FSTC-381-T65-681, Astia Document (AD)-
627693, 1965.
Source Text
phase coherence, radiometer, thermal radiation,
coherence, correlation, direction, direction finder,








Manually Pointed Director for Shipboard Missile System.  Analysis of
Errors and Evaluation of Acquisition Possibilities Using Target
Acquisition Unit MK-1 MOD 3
Title Text
Pierce, C. H.Author Text
Johns Hopkins University, Applied Physics Laboratory, Silver Spring,
Maryland, Report No. TG-753, Contract No. NOw-62-0604, ASTIA No. AD-481
192; November 1965.  Corrected 30 December 1965.
Source Text
Keyword Text
An analysis of director pointing error is presented for a target designation
system employing Target Acquisition Unit MK-1 Mod 3, with respect to the
rolling and pitching motions of an LST class ship combined with various
designated elevations and relative bearings of a target in space.  The error
analysis then is used to develop comparisons of target acquisition capability
for the manually-positioned director as functions of target elevation, target
relative bearing, and amplitude of ship motion.  It is generally concluded that
this target designation system, when employed in an LST class ship with
motion characteristics of reasonable expectancy, is severely limited by its
scheme for designating relative bearing.  Although errors in director elevation
are within acceptable limits, the errors in directed relative bearing are
excessive except for a few favorable combinations of target elevation and
direction of approach.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Power Transfer Between Two Antennas with Special Reference to
Polarization
Title Text
Pike, Beuhring W.Author Text
Air Force Western Test Range, Technical Report No. AFWTR-TR-65-1, DDC
No.  AD 637 134, December 1965.
Source Text
Keyword Text
The literature abounds with examples of a convenient equation ("the beacon
equation") for calculating the free-space power transfer between two widely
spaced radio antennas having polarizations that are matched for maximum
power transfer.  On the other hand, convenient equations for making such
calculations where the polarizations are not matched are very scarce.  In this
paper, the well known beacon equation has been combined with a published
(but relatively little known) general equation for polarization mismatch loss, so
as to yield a complete general equation for calculating the power transfer
between two widely spaced antennas in free space.  For convenience, the
portion of the general power transfer equation that accounts for  polarization
mismatch loss has been reduced to yield a special equation for each of the
five limiting cases.  Also given are discussions of polarization problems and
solutions in radio and radar and a discussion of antenna radiation field
representation methods and their use in calculating the power transfer
between two antennas.  This 75-page Technical Report includes a Glossary of
terms and a Bibliography of 68 references.  (Abstract source unknown,






Measurements of Electromagnetic Backscattering from Known, Rough
Surfaces
Title Text
Renau, Jacques and Collinson, James A.Author Text
The Bell System Techn. J., vol. 44, no. 10, December 1965.Source Text
Keyword Text
We have measured the cross section for backscattering of laser beams from
rough aluminum surfaces and a magnesium oxide slab.  These surfaces were
specially prepared and their statistical properties were measured.  The laser
wavelengths were λ = 0.63, 1.15, and 3.39µ, and both parallel and
perpendicular polarizations were used.  The angle of incidence was varied
from 0º to 89º.  In these experiments, the ratio of the surface RMS height h
(from the mean surface) to the wavelength λ is larger than ¼; for such
surfaces the cross section for backscatter at normal incidence is inversely
proportional to the square of the RMS surface slope, h/l, and is independent
of wavelength.  At large angles  of incidence, the cross section increases with
increasing slope and also with increasing h/λ, approaching an upper limit
which appears to be predicted by a Lambert scattering law.  The angular
dependence of the cross section differs for the two polarizations; at grazing
incidence, the cross section is larger for the parallel polarization.  The
published characteristics of the angular dependence of the cross section of
microwave backscattering from the sea and the moon are in remarkable
agreement with the backscattering cross section obtained from the various
randomly-rough laboratory prepared surfaces at all angles of incidence.
Comparison of the laboratory results with published moon data  yields for the
moon surface an RMS height  of 40 ± 10 cm, a mean correlation distance or
mean scale size of 2.8 ± 0.7 meters, an RMS slope of 8º ± 4º, and a
dielectric constant ε at microwave frequencies of 1.9 ± 0.3 gigacycles.






Azimuth and Elevation Direction Finder StudyTitle Text
Sengupta, D. L., Ferris, J. E., Larson, R. W., and Smith, T. M.Author Text
Michigan University, Ann Arbor, Michigan, Radiation Laboratory, Quarterly




Not available.  (Written for this publication by Southwest Research, technical
report including miscellaneous government published material, English






Radiation Resistance of Circular Current Filament in Magnetoionic
Medium
Title Text
Seshadri, S. R., and Tuan, H. S.Author Text
Proc. IEE, vol. 112, no. 12, pp. 2192-2198; December 1965.Source Text
Keyword Text
Radiation from circular filament of electric current immersed in unbounded,
loss-free magnetoionic medium for case in which axis of loop is oriented
parallel to direction of magnetostatic field; integral expression for radiation
resistance of current loop is obtained for constant current distribution around
loop; radiation resistance is found to be finite for all frequencies except upper
hybrid resonant frequency; numerical results of radiation resistance of current
loop for typical values of parameters of interest; use of analysis for
determination of radiation characteristics of circular-loop antennas.  (Science
or engineering abstract, formal literature, English language/abstract,






A Small Aperture Hemispherical Scanner (SAHS) AntennaTitle Text
Shanklin, John P. Jr.Author Text
Air Force Avionics Lab., Electronic Warfare Division, Electromagnetic




Scanning over wide angles with small aperture antennas by the simple
expedient of changing the feed points has been largely overlooked by the
industry, although it is common practice to do this in static designs.  A large
number of antennas have the capability of exhibiting useful patterns by this
technique, as has been pointed out in a paper by Mr. E. M. Turner of this
laboratory.  The application of this technique to ECM, ECCM,
Communications and similar problems on airborne vehicles has been made
practical by the development of high speed diode switches.  The possibility of
polarization scanning, modulation control, and multiple beam operation are
implied when the antennas are coupled with the appropriate electronic
circuitry.  The aperture dimensions considered herein are approximately λ/2 in
diameter.  This memo is an interim report on the in-house efforts to develop a
scimitar configuration of a small aperture hemispherical scanner (SAHS).






Influence of Electrical Properties of the Ground on the Backscatter
Coefficient at High Frequency
Title Text
Steele, J. G.Author Text
Stanford University Electronics Labs., Technical Report no. 121, DDC No. AD
476 575, December 1965.
Source Text
Keyword Text
A theoretical expression for the relative backscatter coefficient was evaluated
for different values of the dielectric constant and  conductivity of the ground,
the wavelength, polarization and incidence angle of the radiation, and the
heights of the scatterers above the ground.  The resulting curves of
backscatter coefficient vs angle of incidence are not unlike some
experimentally derived curves for hf backscatter, especially with regard to the
differences between horizontal and vertical polarization and between land and







The Hooded Antenna:  An Approach to Meaningful Field Strength
Measurements in Shielded Enclosures
Title Text
Stuckey, C. W.Author Text
Trans. IEEE, vol. EMC-7, no. 4, p. 360; December 1965.Source Text
Keyword Text
A technique is described for significantly reducing the effect of multipath
interference on field strength measurements made in conventional shielded
enclosures by hooding the receiving antenna.  Field strength measurements
in a shielded enclosure and corresponding measurements in the open field
were made at frequencies from 1 to 7 Gc/s with and without an antenna hood.
 It was found that when the appropriate insertion loss constants are applied to
the hooded antenna data taken in a shielded enclosure, the agreement
between these data and the data from the same experiments performed in the
open field without a hood is excellent.  Principal advantages of the hooded
antenna over anechoic chambers included reduced cost, reduced inside
space requirements for absorbing material, and applicability of use in most
existing shielded enclosures.  (Author's abstract, formal literature, English






Electric Fields from Horizontal Undersea Antennas, Measurement and
Analysis
Title Text
Tate, J. B. and Gibson, W.Author Text
Litton Systems, Inc., Guidance and Control Systems Division, Woodland
Hills, California, Publication No. 4598, DDC No. AD 486 826, December 1965.
Source Text
Keyword Text
The electric field about short horizontal undersea dipoles was measured to
find the propagation characteristic of this field at different frequencies.
Equations for the conduction field of a short dipole at low frequency shows
that the field will attenuate as the inverse cube  of distance from the dipole
source.  Plots of measured field strength from an experimental dipole showed
that the field did indeed attenuate as the inverse cube of distance.
Calculation of expected field strength from theoretical equations showed that
the measured field was in the same order of magnitude as would be expected
from the conduction field.  No unexplained phenomena were observed, and it
was concluded that the "new hydronic wave" was a simple conduction field.
Tests performed at 550 Kc/s showed that signal transmission from one
undersea dipole to another attenuated rapidly with depth of the transmitting
dipole.  With the receiving dipole held at 4-foot depth and the transmitting
dipole depth varied from 3 inches to 4 feet,  the signal attenuation varied as
the inverse 3.6 power of antennae separation near the surface to the inverse
13.2 power of separation of 4 feet depth.  Additional tests with small
horizontal dipoles at depths of 14 to 18 inches showed that the signal
attenuation varied as the inverse 2.9 power of antennae separation of 250
Kc/s to the inverse 10.7 power of separation at 22 megacycles/second.  A
series of tests was performed to measure the electromagnetic radiation of
undersea conduction currents from horizontal dipoles.  The indication field
was measured as a function of distance and the field attenuation was
measured as a function of antenna depth over the frequency range from 15 Kc
to 100 Kc.  It was shown that this induction field data could be used to
evaluate radiation constants of the underwater conduction field.  These
constants can be used in simple loop antenna equations to predict the
electromagnetic radiations from any length of underwater horizontal dipole.







Feasibility Test of Search and Rescue Radio Beacon.  <NOTE>  Final
Rept.
Title Text
Torbert, John H., Jefferson, Francis W.Author Text
National Aviation Facilities Experimental Center Atlantic City, N.J., Report
FAA-RD-65-136, 28 pages; December, 1965.
Source Text
air, sea rescue beacons, radio beacons, communication
equipment, feasibility studies, radio receivers,
multiple   operation, radio navigation, radio
transmitters, ultrahigh  frequency, very high
frequency, intensity, diagrams,  measurement
Keyword Text
The report contains the results of technical test performed on  a feasibility
model of a dual frequency VHF/UHF Search and  Rescue Radio Beacon
(SRRB) loaned to the Federal Aviation  Agency by Granger Associates of
Palo Alto, California. The  SRRB was tested at the National Aviation Facilities
 Experimental Center and at sea off the New Jersey coast, with  the
assistance of the U. S. Coast Guard, to investigate  equipment performance
and to evaluate two types of carrier  modulation (constant and swept-tone)
specially incorporated in  the SRRB provided for test.  Results of the tests
indicated  that the concept of a dual-frequency SRRB is feasible for  search
and rescue operations, `that its use would increase the  number of search
aircraft now available to include all  operational military aircraft, and that the
swept-tone  modulation is most desirable for this application.
Recommendations are made for adoption of the swept-tone  modulation for
emergency use and consideration, in the event  of any SRRB development, of
a design that would provide  simultaneous transmission on both VHF and
UHF emergency  frequencies as well as sufficient RF power output to take
advantage of automatic direction finder capability in military  aircraft.
Consideration of an investigation of the various  AN/ARA antenna







Hemispherical Scanning with Small Aperture AntennasTitle Text
Turner, E. M.Author Text
U.S. Air Force, Wright-Patterson AFB, Ohio, Air Force Avionics Laboratories,
Antenna Radome Group; December 1965.
Source Text
Keyword Text
To the knowledge of this author, electronic scanning has been confined to
relatively large antennas.  The process usually consists of controlling the
amplitude and phase distribution of the currents across a wavelength
aperture, with the current across each radiating element remaining essentially
fixed.  For many applications a relatively wide beam (50º to 70º) is desired.
This type of beam can be scanned with a minimum of effort by switching the
feed mechanism without requiring the use of phase shifters, directional
couplers, rotators or isolators.  This approach makes scanning possible over
wide angles and frequency excursions with relatively small, lightweight, high
efficiency antennas.  Although the use of this approach for large arrays has
not been seriously studied, it appears promising.  A statistical study of
electronic equipment reveals that over 90% of all electronic gear is employed
for receiving purposes, and that an even higher percentage is below 500 MHZ.
 Although there is much equipment at L, S, C, and X bands, the amount of
equipment whose average power is over 100 watts is very small.  The
techniques describes herein are therefore applicable to a large percentage of
applications in use today.  I do not wish to imply that what I present here is
necessarily limited in frequency to 500 MHZ, or to power ratings of 100 watts.
 I do mean that as power density and frequency are increased, more attention
must be given to the design tolerances, materials, switches, connectors, and
transmission lines.  Other approaches may become more competitive as the
frequency is raised, but many uses will undoubtedly be found for these
techniques even at X band.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Some Highlights of the URSI Symposium on Electromagnetic Wave
Theory Held in Delft, The Netherlands, September 6-11, 1965
Title Text
Wait, J. R.Author Text
J. Res. Nat. Bur. Stand., vol. 69D, no. 6, p. 1691; December 1965.Source Text
Keyword Text
Under the auspices of the International Scientific Radio Union, a symposium
on electromagnetic wave theory was held at the Technological University in
Delft, Holland.  The organizing and technical committee was under the
chairmanship of Dr. F. L. Stumpers and the secretary was Dr. R. Timman.
Other members of the committee were Professor H.M. Barlow (UK), Dr. P.
Grivet (France), Professor O.E.H. Rydbeck (Sweden), Professor K.M. Siegel
(USA), Academician V.I. Siforov (USSR), Professor G. Toraldo di Francia
(Italy), and Admiral H.A.W. Goossens, Professor Dr. A.T. de Hoop, Dr. J.P.
Schouten, Dr. B.D.H. Tellegen, all of the Netherlands.   Actually, this
symposium in Delft is a fifth in a quasi-periodic sequence.  The predecessors
were the Symposium on Microwave Optics at Montreal in 1953, the URSI
Symposia on Electromagnetic Theory at Michigan in 1955; at Toronto in
1959, and at Copenhagen in 1962.  The scientific program was grouped under
the following subjects, which were announced in advance of submission of
papers:  Group: (1) Propagation in inhomogeneous media, (2) Antenna theory,
(3) Propagation in plasmas, (4) Underground waves-space waves, (5)
Boundary value problems, (6) Millimeter waves and optical waves, (7)
Propagation in nonlinear media, (8) Surface waves and wave beams, (9)
Coherence problems and modern optics (including wave front and statistical
optics), (10) Multiple scattering, (11) Deterministic scattering.  The papers
which finally appeared on the program, by and large, could be fitted into the
groups indicated above.  However, it was evident that papers dealing with the
classical aspects (e.g., Groups 2 and 5) received the most attention.  In this
connection, one wonders if many authors heeded the recommendation of J.B.
Keller in his 1962 Copenhagen paper which is worth recording here:  "It is
essential that we infer general principles from all our results, and organize the
results in terms of them.  Otherwise, our subject will degenerate into a
collection of special solutions.  This tendency is becoming especially
ominous as computing machines invade diffraction theory."  While many
papers were presentations of "special solutions", there certainly were notable
attempts by some authors to draw general conclusions from their analysis.  In
this present report of the conference, we shall identify a number of the papers
which appear to provide new insight into the behavior of electromagnetic
waves.  Space limitations in this journal and the inability of this writer to be in
Abstract Text
attendance at both of the simultaneous sessions has resulted in the omission
of mention here of other important papers presented at Delft.  (Author's
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Introduction: The purpose of the CCIR Atlas of Ionospheric Characteristics is
to present a standard compendium of some basic ionospheric parameters
determining ionospheric radio propagation.  This work was made possible by
the development of numerical methods of mapping and the availability of
modern electronic computers.  Since our current knowledge of ionospheric
characteristics and the various mechanisms involved in ionospheric radio
propagation is far from complete, this atlas must be regarded s provisional.
Further improved editions may be issued as future progress is made in
understanding ionospheric physics and the mechanisms of ionospheric radio
propagation.  The CCIR Atlas of Ionospheric Characteristics is available in two
alternative forms.  The coefficients of the numerical mapping functions of the
ionospheric parameters may be obtained as a set of punched cards, together
with punched cards containing programs for computing the functions.  This
form is recommended for use by international organizations, such as the
I.F.R.B., and by others who require the solution of various ionospheric radio-
propagation problems, or who have a large amount of routine, repetitive
computations requiring the information in this atlas.  The atlas in punched
card form permits the user to take advantage of the convenience, economy
and speed of modern computers.  The second form of the atlas appears in
this volume, and presents the ionospheric characteristics in the form of
charts.  These charts were computed from the numerical map functions
included in the first form of the atlas.  The charts would normally be used by
those who do not have access to a computer.  It should be noted that the
cards and programs can be revised and brought up to date relatively
inexpensively and conveniently, while publication of  the atlas in chart form is
expensive.  Therefore, the cards may include later information than the charts,
and one or more revisions of the cards may be expected before a revised
edition of the  charts is likely to be issued.  As a practical matter, only a
limited number of ionospheric parameters have been included in this atlas.
The F2-layer parameters occupy a major part of this volume, partly because it
is generally recognized that the F2 layer is of primary importance in
determining long distance HF radio propagation.  Also, the complex
geographical, diurnal, seasonal, and solar-cycle variations of the F2 layer
require a considerable number of charts for adequate representation.
Abstract Text
Nomograms and charts of the solar zenith angle are included for determining
parameters for the regular E layer.  It is not feasible at this time to include
information on sporadic-E or F1-layer parameters, even though they often
have important effects on propagation.  Information on these and other
significant ionospheric parameters maybe added in future editions or
supplements of this atlas.  In spite of these omissions, the information on F2
layer and regular E-layer parameters provides a useful standard basis for
computations of ionospheric radio propagation.  No attempt is made to
present detailed instructions for use of  this atlas.  The basic information may
be applied to a wide variety of problems.  Additional information from other
sources, such as atmospheric radio-noise, absorption, and antenna
characteristics, will often be required for a particular problem.   There may be
considerable variation among the users, both in the types of problem to be
solved and in preferred methods of computation.  Detailed instructions on the
solution of many problems can be found in the extensive literature on
ionospheric radio propagation and in the publications of a number of national
administrations.  (Abstract taken directly from the volume, book, English and





CCIR Handbook on High-Frequency Directional AntennaTitle Text
AnonymousAuthor Text
CCIR Handbook on High-Frequency Directional Antenna, International




Introduction: The Panel of Experts, set up in accordance with Resolution No.
3 of the Administrative Radio Conference, Geneva, 1959, held two sessions in
Geneva, one in September 1961, the other in June 1963.  It gave particular
emphasis to the importance of directivity in HF antennae and, during its first
session, asked the CCIR Secretariat to produce a handbook on the design of
directional antennae and on the circumstances in which their use was
appropriate.  The services to which this decision of the Panel applied were the
following:  broadcasting, broadcasting in the tropical zone and fixed services.
In its circular-letter AC/55 of 14 November 1961, the CCIR Secretarial asked
Administrations for their cooperation.  The information received was submitted
to the Xth Plenary Assembly of the CCIR in Doc. 191 of Geneva, 1963.  The
Study Groups concerned recommended submission of the accumulated
information to the second session of the Panel.  This information, together
with other material  supplied to the Panel, served as a basis for the
preparation of this handbook on direction antennae.  The literature used in the
production of the handbook is indicated at the end of the volume.  The
cooperation of all Administrations, private operating agencies and individuals
mentioned has been highly appreciated.  Objective of the handbook:  In
accordance with the wish expressed by the Panel of Experts, this handbook
has been prepared in a concise and  practical manner and does not attempt
to cover the theory and design of HF antennae.  Only the basic concepts of
different types of antennae are given and the performance and application of
various preferred types of antennae are dealt with.  The use of mathematical
formula has been avoided as far as possible and graphs and nomograms have
been used instead.  The handbook has the special aim of serving new and
developing countries.  It is intended to be used by technicians of
Administrations and operating agencies who are mainly concerned with the
selection of appropriate types of antennae,  but not directly with their
construction.  Only a few constructional details of HF antennae are included.
When all is said and done, however, it must be recognized that the choice of
type and the ultimate design and construction of directional antennae and
feeder and switching systems for a given HF radio service require expert
knowledge and practical experience and perhaps the soundest and most
Abstract Text
useful advice that can be given to the new and developing countries is that
they should endeavor to obtain the necessary expert assistance.  There
appear to be three possibilities, to obtain the services of an expert by bilateral
arrangement with another Administration, to obtain an expert through United
National Technical Assistance Organization, or to secure the services of a
reputable firm of consulting radio engineers or a radio manufacturer.  (Abstract
taken from introduction and objectives of the handbook, book, English





Significant Achievements in Ionospheres and Radio Physics, 1958-1964Title Text
AnonymousAuthor Text
Significant Achievements in Ionospheres and Radio Physics, 1958-1964,
Scientific and Technical Information Division, National  Aeronautics and
Space Administration, Washington,  D.C., NASA SP-95, 1966.
Source Text
Keyword Text
Foreword: This volume is one of a series which summarize the progress made
during the period 1958 through 1964 in discipline areas covered by the Space
Science and Applications Program  of the United States.  In this way, the
contribution made by the National Aeronautics and Space Administration is
highlighted against the background of overall progress in each discipline.
Succeeding issues will document the results from later years.  The initial
issue of this series appears in 10 volumes (NASA Special Publications 91 to
100) which describe the achievements in the following areas: Astronomy,
Bioscience, Communications and Navigation, Geodesy, Ionospheres and
Radio Physics, Meteorology, Particles and Fields, Planetary Atmospheres,
Planetology, and Solar Physics.  Although we do not here attempt to name
those who have contributed to our program during these first 6 years, both in
the experimental and theoretical research and in the analysis, compilation,
and reporting of results, nevertheless, we wish to acknowledge all the
contributions to a very fruitful program in which this country may take
justifiable pride.  Preface: The ionosphere, an ionized region around the Earth
capable of reflecting radio waves, is used regularly in radio communications to
guide signals around the curvature of the Earth.  It is produced by the action
of solar radiation on the Earth's atmosphere, in which process potentially
harmful portions of the Sun's X-ray and ultraviolet radiation are absorbed.  The
ionosphere is thus an important and interesting part of our near-space
environment.  Similar ionized regions may be expected in other parts of
space,  but since very little is known about these, this report is confined to
the Earth's ionosphere.  Apart from the scientific interest in near space and
the practical prospect of improving long-distance radio communications, there
is  another cogent reason for including ionospheres and radio physics in the
space science program.  The interaction of radio waves with ionized regions
provides a powerful tool for the investigation of their ionization and magnetic
fields from great distances.  Ionospheric theory and measurements of the
radiation flux enable the ionization to be related to the static and dynamic
properties of the local medium.  This is a fruitful approach to planetary
studies, particularly when contamination must be avoided, and to studies of
the very hot solar corona.  It is axiomatic that these tools and theories must
Abstract Text
be developed, tested, and applied to our own ionosphere before we can
venture further afield with any confidence.  Additional requirements come from
radio astronomy, where an understanding of the interaction between an
ionized medium and a receiving antenna is important to the measurement of
low-frequency signals in space and where ionospheric refraction and focusing
may be put to good use in increasing antenna directivity.  Prior to the advent
of rockets and satellites, the Earth's ionosphere could only be investigated by
indirect means, and much ingenuity was expended on deducing the
properties of the ionosphere from the changes impressed on an exploring
radio wave--a procedure similar to investigating the topography of a rugged
terrain by observing the way in which a ball bounces from it.  In a situation
where neither the neutral atmosphere, nor the ionization, nor the causative
solar radiation could be directly observed, it is not surprising to note the
highly speculative nature of ionospheric physics before the introduction of
more direct methods of in situ observation made possible by rockets and
satellites.  Progress in understanding the ionosphere is closely related to
progress in a number of other areas: solar physics, responsible for
investigating the radiation which produces the ionosphere; planetary
atmospheres, responsible for defining the neutral atmosphere from which it is
formed; and meteorology, through the connection recently discovered with the
lower ionosphere.  A necessary prerequisite to understanding the ionosphere
is to obtain an adequate description of  it.  Because of  the ionosphere's great
variability with both time and position, such a description requires a great deal
of  data.  Until  quite recently, these data were essentially limited in
geographical coverage to the more populous parts of the globe, and in altitude
to below the peak of the F-region (about 300 kilometers).  It is a sign of real
progress that satellite-borne topside sounders have now obtained data in
quantity from above the F-region.  The importance of this is made clearer by
the  realization that there is more than twice as much ionization above the F-
region peak than there is below.  These data, however, have only been
obtained during  the recent period of low solar activity, and this work must be
continued to at least the next solar maximum  to complete the description.
Considerable progress has been made in relating particular portions of the
solar spectrum to the ionization  produced at different altitudes.  Much more
work needs to be done, however, before the state of the ionosphere can be
computed from a detailed measurement of the incoming solar flux, since the
processes of ionization removal are not yet clear and the relative roles of
chemical recombination and bodily transport often cannot be distinguished.
Indeed, much more work is needed, both on rates of reaction and on the
dynamics of the ionosphere.  Unexpectedly, helium was discovered to be an
important constituent in the upper atmosphere.  Its presence was postulated
from a study of satellite drag measurements and firmly established from an
investigation of the ionized constituents of the ionosphere.  The variations of
helium concentration with altitude, latitude, and solar activity are currently
under study and have not yet been fully explained.  The development of
techniques for measuring both neutral and charged  particle temperatures
resulted in the discovery that the charged particles, produced by
photoionization of the neutral atmosphere, can maintain temperatures in
excess of the neutral gas.  These investigations have shown that the excess
temperature can vary with altitude, season, time of day, and latitude, but have
not as yet revealed any seasonal changes.  Spaceborne instruments and
ground-based backscatter sounders played important roles in this discovery.
It remains  to be seen whether the existing theories correctly predict the
variations with solar activity which should be observed in the next few years.
Intensive work has been done on a phenomenon known as sporadic E.  It has
been shown that sporadic E is a very thin, intense layer of ionization
associated with wind shears in middle latitudes, but is a different
phenomenon over the magnetic equator where it is associated with an
instability of flow in the intense electrojet current.  A number of new
phenomena have been discovered in the interactions between electromagnetic
waves and plasmas in the ionosphere.  Resonances have been observed at
different frequencies associated variously with the Earth's magnetic field, the
electron density, and the ionic composition.  In addition, an examination of
VLF signals received in satellites has resulted in the discovery of several new
modes of wave propagation.  In all the items enumerated, the major
contributions have come from the use of rockets and satellites supplemented,
in some instances, by the incoherent backscatter sounder, which represents
the one important new ground-based tool for obtaining data to altitudes of
several thousand kilometers at the very few locations where the  requisite
elaborate installations exist.  Both Soviet Russia and the United States have
extensive research programs in ionospheric and radio physics; in the United
States, rocket and satellite investigations have been pursued by DOD and
NASA.  While the U.S.S.R. launched the first satellite and obtained the first
high-altitude measurements from rockets, relatively little of this work has
received timely publication in any detail.  Major contributions have been made
by DOD in pioneering work on the solar input during quiet and disturbed
conditions and on the absorption of solar radiation as a function of altitude
and wavelength.  DOD has also made significant contributions in other areas,
such as ion composition and wind shear.  A substantial portion of the
remaining work has been performed through NASA; some of it in-house,
some supported by grants and contracts at a number of institutions, and
some under international cooperative programs.    (Abstract taken from the
foreword [by Homer E. Newell, Associate Administrator for Space Science
and Applications, NASA] and from the preface [by E. R. Schmerling, Physics
and Astronomy Programs, Office of Space Science and Applications], book,









Spread F and its Effects upon Radiowave Propagation and Communication,
Agardograph 95, the Advisory Group for Aerospace Research and
Development of the North Atlantic Treaty Organization,  published by
Technivision, Maidenhead England, 1966.
Source Text
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Dipole Radiation in the Presence of a Conducting Half-SpaceTitle Text
Baños, Alfredo Jr.Author Text
Vol. 9 of the International Series of Monographs on Electromagnetic Waves,
Pergamon Press, Inc., 1966.
Source Text
Keyword Text
Electromagnetic theory is replete with difficult problems that have yielded only
in approximation to analysis.  Among the most interesting is the subject of
this monograph which has been a focus of intermittent research and
controversy since 1909.  To those who have struggled over its complexities,
Professor Baños' thorough treatment will be most welcome.  Professor Baños
has contributed a valuable exposition.  It clarifies and amplifies a classical
boundary-value problem that has practical implications in underwater and sea-
to-air communication.  His book should be a useful stepping stone in the
solution of the even more difficult problem of antennas of finite dimensions







A Very Significant Correlation in High Frequency Directional
Propagations
Title Text
Bailey, A. D.Author Text
Fourth International Antennas and Propagation Symposium, p. 339, Palo
Alto, California, Institute of Electrical and Electronics Engineers, Inc., 1966.
Source Text
Keyword Text
A study of high-frequency directional propagation over a 450 kilometer path
was made during the period November 1962-March 1964.  The azimuthal and
vertical incidence angles  of arrival of pulsed transmissions in the 5.6 MHZ
range were measured with a triple interferometer.  Also, time coincident v.i.
ionosonde data were measured at the path midpoint and receiving end point.
The reduced data consisted of long-time series of measured and predicted
angles of arrival.  (Abstract source unknown, formal literature, English






Environmental Description 1 of the Jansky and Bailey Test Site at Khao
Yai, Thailand
Title Text
Christensen, K. K., et al.Author Text
Military Research and Development Center, Bangkok, Thailand, Report No. 66-
015, ASTIA No. AD-479 848; January 1966.
Source Text
Keyword Text
The Jansky & Bailey (J & B) forest site at Khao Yai National Park was
inventoried during the first half of 1964 by a forestry team from the Royal
Forest Department under ARPA contract.  This site has been selected for
testing by J & B of the effects of vegetation on short-range radio wave
propagation.  The Forest Department inventory supports the J & B work.
Eighteen plots of various sizes were studied (12 plots of 10 X 40 m, 4 plots of
10 X 50 m, and 2 plots of 10 X 60 m).  Forest profiles and plan views were
drawn for each plot.  The location of each tree within the plot was determined.
 All trees larger than 5 cm in diam were measured for height and diameter,
and their species were recorded.  Soil samples were taken.  The forest in that
area is typical Dry or Semi-evergreen forest, generally with a two-storied
canopy.  The lower story varies from 1.5 m to 18 m in height, and the upper
story varies from 6 to 41 m.  Ground covered by the canopy, as measured
from the plans of the plots, is 60 percent.  Average tree height is 10.7 m, with
an average of 333 trees per acre.  Average diameter is 0.161 m.  Mean
nearest neighbor distance was 1.73 m among the trees measured.  There is
considerable undergrowth, making penetrability on foot poor to very poor.
Vegetative obscuration of horizontal and vertical visibility was also measured
at each plot.  In this forest it was found that the best ground-to-air observation
angle is vertical.  The average distance a man could be seen in this forest
was 16.1 m.  The soils varied from Loam to Silty Loam with some Sandy
Loam (USDA).  High specific gravities found in some soil samples indicate
presence of heavy minerals.  Vegetation biomass by plot ranged from 423 to
3,860 tons per acre, with an average of 1,535 tons per acre.  (Author's
abstract, technical report including miscellaneous government published
material, English language and Thai language/abstract, document not






Digital Techniques for Radio Direction Finding with Interferometer ArraysTitle Text
Creasy, J. R.Author Text
Thesis, University of Illinois, Urbana, Illinois, June 1966.Source Text
Keyword Text
This paper describes a technique for resolving ambiguities in an interferometer
system that has antenna separation distances greater than one-half
wavelength.  Three different geometric antenna systems are investigated.
Formulas are first obtained for a three-element general array in order to
express the azimuthal angle (α) and the incidence angle (θ) in terms of the
signal frequency and the difference in phase (B) between antenna pairs.  This
information provides two constraints that minimize bearing  ambiguities and
can be programmed in a digital bearing computer.  Specific formulas for α and
θ are obtained for three antenna  systems: (a) a six-element symmetrical
array, (b) a three-element non-symmetrical array, and (c) a three-element
symmetrical array.  A technique for determining a measured phase (BM)
between any two antennas is described.  It is shown that BM is either the
same as the actual phase (B) or is within an integral multiple of 2π of B.
Random perturbations are added to the outputs of a general three-element
antenna array.  The mathematical expressions obtained for the measured
phase difference (BM) show that a unique relationship for the difference in
phase between antenna pairs exists that is independent of noise on any or all
antennas.  This expression is therefore used as one constraint in the digital
bearing computer.  With random perturbations included in all three systems,
a comparison is made of the RMS error of each system.  Finally, it is shown
that most ambiguities in the bearing information (α, θ) can be eliminated by
using the combination of a small and large antenna array as one complete







Tropospheric Radiowave Propagation beyond the HorizonTitle Text
du Castel, FrançoisAuthor Text
Ingénieur des Télécommunications, Centre National d'Études des
Télécommunications, France, translated and edited by E. Sofaer with Dr. and
Mrs. J. R.  Wait, Pergamon Press, 1966.
Source Text
Keyword Text











AGARD Sub-Surface Commun., Paris, France, pp. 629-57, 1966.Source Text
Keyword Text
The impedance characteristics and the radiation efficiency of buried vertical
and horizontal dipole type antennas and loops are computed using variational
formulations and the numerical examples emphasize the frequency range
where the conduction currents in the ground are comparable to the
displacement currents.  A finite electric dipole or a wide top-hat antenna is
embedded in an asphalt pad which is buried below the ground surface.  For
purposes of the analysis, this antenna geometry is approximated by a cavity
backed annular slot antenna of comparable size, and the impedance
characteristics of this slot are examined for several sets of trial functions for
the aperture fields in the slot plane.  For purposes of analysis, a horizontal
dipole antenna mode of an insulated cylindrical wire is approximated by a flat
strip embedded in a dielectric slab.  For the theoretical study of loop
antennas the following model is used.  A finite flat loop antenna is in the
center of an insulating dielectric slab which is embedded either in a thick slab
of lossy dielectric or in a semi-infinite lossy medium.  A buried insulated loop
exhibits about the same efficiency as a buried horizontal dipole whose length
is the same as the mean circumference of the loop.  (Author's abstract,






Antenna Handbook: Volume ITitle Text
Glanzer, K.Author Text




This book is reference material primarily directed toward the "ham" radio
operator.  Subjects covered include transmission line theory, radiation
fundamentals, relative ground conductivity, tilted antennas, long wires, vee
beams, and related matching devices and network theory.  (Abstract written
for purpose of this publication by Southwest Research, book, English






Microwave Scanning AntennasTitle Text
Hansen, R. C.Author Text
Microwave Scanning Antennas, Volume II, Academic Press, 1966.Source Text
Keyword Text





Ray-Tracing Computer Program under Consideration of the
Geomagnetic Field and Any Chosen Ionosphere Models
Title Text
Kopka, H. and Moller, H. G.Author Text
Fernmeldetech. Zentralamt Kleinheubacher Rept., vol. 11, pp. 141-6, 1966.Source Text
Keyword Text
The differential equation system which gives the propagation route of
electromagnetic waves in a medium with refractive index is transformed into a
system of equations which can be solved by computer.  The  influence of the
geomagnetic field of the variation of the lower limit of the ionosphere layer and
of the critical frequency are discussed.  (Abstract source unknown, formal










Prace PIT, NO. 54, pp. 1-6, 1966.Source Text
Keyword Text
Deals chiefly with the reduction of effective signal-to-noise ratio.  (Abstract






On the Optimization of Pulse-CompressionTitle Text
Kroszczy`nski, J.Author Text
Prace PIT, no. 54, pp. 7-11, 1966.Source Text
Keyword Text
Deals with the problem of optimization of the modulation law for the purpose
of minimizing losses due to Doppler dispersion.  (Abstract source unknown,






Short-wave and very-short-wave direction-finding from an aircraft.Title Text
Kunachowicz, K.Author Text
AIAA Technical Library:  Instytut Lotnictwa, Prace, No. 27, 1966, pages 7-12.
11 Refs.  In Polish, 1966.
Source Text
aircraft instrumentation, loop antenna, navigation and
guidance, radio direction finder, ultrahigh  frequency,
aircraft, antenna, direction, finder, frequency,
guidance, high frequency, instrumentation, loop,








Short-Wave and Very-Short-Wave Direction Finding from an AircraftTitle Text
Kunachowicz, KrzysztofAuthor Text
Instytut Lotnictwa, Prace, no. 27, pp. 7-12, 1966.Source Text
Keyword Text
Discussion of some problems associated with hf direction finding from an
aircraft, on the basis of Carter's results, and with UHF direction finding, on the
basis of results obtained at the Institute of Aviation in Warsaw.  A  direction-
finding system is described which incorporates loop antenna, a navigation
unit, and a conventional receiver (for communication purposes).  The
sensitivity of thee device is of the same order as that of the onboard receiver.







Wave Propagation on Smooth and Periodic Structures and Applications
to Antenna Design
Title Text
Mayes, P. E.Author Text
University of Illinois, Urbana, Illinois, Antenna Laboratory Report No. 66-11,
NASA Grant No. NGR 14-005-043, 1966.
Source Text
Keyword Text
In numerous antenna applications, values of gain and/or directivity are
required which cannot be achieved conveniently through the use of a single,
simple, radiating element, such as a dipole.  In these instances, it is
customary engineering practice to employ a number of simple elements in an
antenna array.  Those elements which are connected to a transmission line
are called "driven elements."  Additional elements may also be employed to
increase the gain, even though not connected to the transmission line.  These
latter elements are commonly called "parasites."  Various combinations of
driven and parasitic elements may be used, depending upon the application.
When several of the elements are driven, the problems associated with the
design of a feeder network become more involved.  The analysis of the
directional characteristics of an antenna array depends primarily upon the
determination  of the relative phase and amplitude of the currents in the
various elements.  The problem of determining these excitation coefficients
theoretically is complicated by the coupling between each element of the
array and every other element of the array.  Because of this, the theoretical
analysis of antenna arrays has been largely limited to arrays of few elements.
 However, in some cases primarily involving linear arrays, it is possible to
employ a traveling wave concept, both in the determination of the array
excitation and for the computation of the radiation patterns.  This approach is
very useful when the number of elements in the array is more than a few.  The
present investigation will deal with this approach to antenna array analysis.






Minimum Information Terminal Homing GuidanceTitle Text
Meyer, J. A. and Bland, J. G.Author Text
Proc. NEC, Chicago, vol. 22, pp. 703-8, 1966.Source Text
Keyword Text
This paper presents the results of a study undertaken to determine whether
the minimum possible amount of tracking data, namely presence of the target
could be used in a guidance technique which could give results comparable to
a proportional system.  At long ranges (low signal-to-noise ratio) only the
polarity of the signal is used for generation of the guidance commands.  At
short range, the signal, if present,  overwhelms the noise present in the
system and again the mere presence of the signal  generates the guidance







A Reflective Phased Array Antenna Using Circularly Polarized Ferrite
Phase Shifters
Title Text
Mohr, M. C., and Lewis, L. R.Author Text
Fourth International Antennas and Propagation Symposium, Palo Alto,




A 1300-element, optically fed, reflective, phased array antenna has been
designed, constructed, and performance tested.  The purpose of the program
was to develop a high performance, low cost, array antenna which,  when
mated with a radar system, could  perform multifunction tasks including the
ability to acquire and track four targets simultaneously.  These objectives
were achieved and the radar system has been operating successfully since
December  1964.  (Abstract source unknown, formal literature, English






Space Research with Satellites and Space Probes. Volume 2 - Control -
Test stands - Direction  Finding.  German papers on space research with




Duesseldorf, VDI Verlag GMBH/Ingenieurwissen 10/10A/, 1966. 339 pages.
In German, 1966.
Source Text
radio direction finder, satellite control, space probe,
space science, test stand, control, device, direction,
finder, measurement, position, probe, radio, research,
rocket, rocket engine, satellite, science, space, space







Circular Polarized Loop-Vee Antenna and ApplicationsTitle Text
Petrick, G. P. and Jones, J. P.Author Text
IEEE  Northeast Electronics Research and Engineering Meeting, Boston
(Boston: Institute of Electrical and Electronics Engineers), IEEE
Proceedings, pp. 182-3, 1966.
Source Text
Keyword Text
The requirement of providing a near horizon coupling to a variable-orientation
linear radiator and the necessity of a low silhouette configuration led to the
design and development of a circular polarized version of the loop-vee
antenna.  The action of the antenna is described with the help of a sketch and
a photograph.  The radiation patterns and possible applications are briefly







Radiation from a Dielectric Coated Cylindrical Core Loop Antenna
Surrounded by a Lossy Plasma Sheath
Title Text
Samaddar, S. N.Author Text
Internat. J. Electronics, (GB), vol. 20, no. 1, pp. 65-80, 1966.Source Text
Keyword Text
The radiation from a loop antenna in a cylindrically stratified media, one of
which is a plasma, is considered.  Amplitude and phase of the radiation
pattern are calculated asymptotically.  Numerical results showing the effects
of plasma frequency and collision frequency on the radiation pattern (both the
phase and amplitude) are presented.  Numerical results for the case when
there is no plasma are also included.  It is shown  in both the cases (in the
presence and in the absence of the plasma) that the radiation pattern is more
sensitive to the change in thickness of the dielectric coating or the plasma
sheath than the same amount of numerical change of  the dielectric constant
of the medium (plasma or ordinary dielectric).  At a very high frequency
whether ωρ/ω is less or greater than unity the radiation pattern is very
directive.  The angle of maximum radiation increases with the ratio ωρ/ω for
certain parameters.  It is also shown that in some cases collision frequency
helps transmission of signal through a plasma sheath, in particular when ωρ/ω
>1.  This information should be useful for re-entry communications.  (Abstract






On the Role of the Medium in Tropospheric Transhorizon PropagationTitle Text
Sargeant, D. H.Author Text
University of Wisconsin, Thesis, DissertationSource Text
Keyword Text
vol. 26, no. 11, p. 6793, Order No. 66-1307, 1966.  ABSTRACT:  This paper is
a detailed exposition of the problem of assessing physical mechanisms
responsible for transhorizon propagation in the troposphere, primarily from a
meteorological viewpoint.  It has been written in conjunction with an extensive
experimental and theoretical research program which emphasizes both
meteorological and propagation aspects of the problem.  Three major areas
are treated.  (1) Current knowledge of the tropospheric radio refractive index
structure is thoroughly reviewed.  (2) The salient characteristics of
tropospheric "scatter" propagation are summarized.  (3) Mechanisms
proposed to explain propagation are discussed, with emphasis on developing
clear physical interpretations, including the meteorological implications.  In
(1), the relationship between tropospheric structure and processes is
emphasized.  Expected distributions of radio refractive index, including mean
profiles, structural details, and spatial and temporal fluctuations are deduced
from meteorological reasoning, together with physical limits, and verified by
empirical observations.  Evidence for pronounced fine-scale stratification is
presented.  Measurement techniques are discussed and evaluated.  In (2),
the observed radio dependence on distance, frequency, angle, antennas, and
time are summarized, and both the mean values and the range of variation of
these dependencies are considered.  Previously unavailable observations of
radio phase are included which reveal unexpected short-term stability, large
long-term drifts and very small angular dependence.  In (3), diffraction,
ordinary refraction, ducting, scattering and internal reflection are evaluated.
The inherent selection of critical scale sizes by these mechanisms according
to link geometry and wavelength, is demonstrated.  It is shown that the array
of previously observed meteorological characteristics allows more than one
mechanism to "explain" the same general propagation characteristics so that
radio data alone do not adequately discriminate among the mechanisms.
However, appropriate simultaneous radio and meteorological observations can
provide complementary information.  A dual mechanism, offered in part to
reconcile the newly available  phase observations, is also introduced.  Waves
are assumed to propagate with comparatively low attenuation in elevated
"leaky ducts," entering and leaving them at ordinarily inaccessible angles by
a high-loss reflection or scattering process.  (Author's abstract, formal







A simulation study of elevation angle of arrival measurements in the
Wullenweber RDF System. Elevation angle of arrival simulation study
measurements of Wullenweber antenna system
Title Text
Schlicht, H. C.Author Text
M.S. Thesis from:  Illinois Univ., Urbana, 1966.  68 pages, Refs, Astia
Document (AD)-635268, 1966.
Source Text
antenna array, elevation angle, radio direction
finder,angle, antenna, arrival, computer, digital,







VLF Ray Tracing in a Model IonosphereTitle Text
Shawhan, Stanley DeanAuthor Text
State University of Iowa, Iowa City, Iowa, Ph.D.  Thesis, Contract Nonr-
1509(06), University Microfilms Order No. 67-2675, 1966.
Source Text
Keyword Text
A VLF ray tracing study in a model ionosphere including ions is presented.  A
review of previous VLF ray tracing methods is given.  The physical meaning of
rays and ray paths is discussed and it is concluded that for ray tracing in the
ionosphere the wave packet and Poynting vector approaches give the same
results.  Two-dimensional ray tracing equations are derived for the case of a
horizontally stratified ionosphere and the derivation of three dimensional
equations for the curved ionosphere is sketched.  These ray tracing equations
are integrated for the special cases of exactly transverse and exactly
longitudinal propagation but it is concluded that neither case can persist for
very-low-frequency radio waves in the ionosphere.  Also the conditions for
reversibility of a ray path are derived.  It is found that the computer program for
numerical integration of the ray tracing equations can retrace a path to  0.3
percent in latitude and 0.02 percent in wave normal angle and can reproduce
known results for the horizontally stratified model.  (Author's abstract, thesis,






Analysis and Synthesis of Polarization EllipsesTitle Text
Smejkal, J.Author Text
Telecommunications, vol. 21, no. 2, pp. 125-126, 1966.Source Text
Keyword Text
A practical method of analyzing polarization ellipses is given graphically.
Another method which utilizes the notations of matrix calculus is suggested
and represented.   The latter is considered convenient in the investigations of
wave propagation and problems concerning waveguide circuitry.  (Abstract
written for purpose of this publication by Southwest Research, formal






Radio-Assisted Attitude Determination and Direction Finding for
Synchronous Communications Satellites
Title Text
Sparagna, J. J.Author Text
Proceedings of the National Electronics Conference, Chicago, 1966, vol. 22,
pp. 655-60, Chicago, National Electronics Conference, Inc., 1966.
Source Text
Keyword Text
Describes several methods of using an earth-based radio reference signal to
determine the three-axis attitude of a synchronous satellite.  Two types of
spacecraft electronic systems (amplitude measurement and phase
measurement) are described which   obtain attitude and pointing  information
from the radio-reference signal for orientating the spacecraft and for directing
large-aperture antennas aboard the spacecraft.  The earth-based radio
reference signal also enables the electronic systems to determine angles to
other ground stations with respect to fixed (reference) stations on the earth.
These attitude and angle-determining techniques are  applicable to
communications satellites, navigational satellites, and intersatellite data relay
systems.  (Science or engineering abstract, formal literature, English






The Theory and Design of Circular Antenna ArraysTitle Text
Tillman, J.  R. Jr.Author Text
The Theory and Design of Circular Antenna Arrays, The University of
Tennessee Engineering Experiment Station,  Knoxville,  Tennessee, Library of
Congress No. 65-24768, 1966.
Source Text
Keyword Text
The circular antenna arrays considered in this monograph consist of identical,
parallel, cylindrical dipoles equally spaced around the circumference of a
circle.  Only center fed dipoles are used as elements, and  the center of each
dipole is located on the circumference of the circle, the dipole axis being
perpendicular to the plane of the circle.  More than one such ring of dipoles
may be used, but only concentric rings are considered.  There may be an
element at the center.  Such an antenna has a circular symmetry, and many
of the applications depend on this symmetry.  It  is evident that it should be
possible to find sets of currents that will give omnidirectional radiation
patterns.  Possible sets of currents can be found which give good directional
patterns which can be pointed readily in any direction.  (Author's abstract,






Determination of the Electrical Properties of the Soil from Polarization
Ellipse Measurements of the Surface Wave
Title Text
Tomankiewicz, T. and Stasierski, L.Author Text
Prace Inst. Lacznosci, vol. 13, no. 2(42), pp. 17-34, 1966.Source Text
Keyword Text
A method of determination of the effective electrical conductance σeff and of
the effective dielectric constant εeff of the nonhomogeneous soil is presented,
which makes use of the surface wave polarization, ellipse slope and its axes
relation measure.  Peculiar attention was paid to polarization ellipse slope
measurements with regard not to the vertical but to the normal to the terrain in
the environment whose dimensions are of the order of one wavelength in the
soil.  A considerable exactitude of measurements for a terrain with small
irregularities was attained.  (Abstract source unknown, formal literature,






Equipment for Finding Anchor Buoy StationsTitle Text
Vasil'yev, A. S.Author Text
Methods and Instruments for Investigation of Physical Processes in the
Ocean, a monograph edited by A. N. Paramonov, Izd-vo "Naukova Dumka,"
Kiev, pp. 163-7, STAR No. N67-22372, 1966.
Source Text
Keyword Text
The location of buoy transmitter beacons is performed by the use of radio
direction finding techniques for ranges greater than 10 miles.  Description of
the transmitting antenna is provided and the transmission frequency is
identified as "2.24 Mc in the intermediate wave range." (Abstract source






Antenna Theory and Design: The Electrical Design of AntennasTitle Text
Williams, H. PaulAuthor Text
Antenna Theory and Design: The Electrical Design of Antennas, Vol. 2, 2nd
Ed., London, Pittman, 1966.
Source Text
Keyword Text






Williams, H. PaulAuthor Text
Antenna Theory and Design: The Electrical Design of Antennae, vol. 2, 2nd
Ed., London, Pittman, pp. 297-521, 1966.
Source Text
Keyword Text
The art of position and direction finding by means of radio waves has been
developed so much in recent years that we now have a great variety of
different systems for this purpose.  It is possible to classify all  these
systems in four distinct categories. These are as follows: (a) reception of
minimum signal ("null" methods), (b) reception of maximum signal, (c)
reception of equal signals from two different polar patterns, (d) time or phase
measuring systems.  As far as the antenna design of these systems is
concerned, the problem is mainly one of obtaining suitable polar patterns.
For null systems, the most common polar pattern is a figure-of-eight and this
is readily obtainable by means of a loop antenna or two spaced vertical
antennae.  The present chapter is limited entirely to antennae of this type for
even a brief discussion of direction-finding systems in general would be
unduly long.  Since a full account of the  principles underlying the derivation of
polar patterns has been given elsewhere, no further discussion of the
principles as such will be included in the following sections.  (Author's






Polarization of Atmospheric Pulses due to Successive Reflections at the
Ionosphere
Title Text
Williams, J. L.Author Text
J. of Atmos. and Terrest. Phys., vol. 28, pp. 199-211, 1966.Source Text
Keyword Text
Measurements of the polarization of successive pulses in echo-type
atmospherics have been made at frequencies of 8 kc/s and 12 kc/s.  The
results have shown that the first few sky waves are nearly plane polarized, but
that as the order of reflection increases the polarization becomes more and
more elliptical.  The theoretical problem of the propagation of VLF radio waves
between the Earth and the ionosphere has been examined with particular
reference to the calculation of theoretical values of polarization.  By a
comparison of the theoretical values with those obtained experimentally, the
appropriate reflection coefficients are derived for the Earth--ionosphere
propagation system.  It is suggested that the polarization pattern of night-time
echo trains can be explained in terms of multiple reflections between the
ground and an ionospheric layer having a high electron density gradient in the
lower fringes of the E-region.  (Author's abstract, formal literature, English







Wolff, E. A.Author Text
Antenna Analysis, New York, John Wiley & Sons, 1966.Source Text
Keyword Text
ABSTRACT NO. 1:  This work is best described as an anthology of
mathematical derivations relating to antenna performance.  The author reviews
and consolidates previous books and reports and summarizes analytical
methods drawing heavily on the classic works of Schelkunoff, Silver, Kraus
and Jasik.  All the basic antennas, such as wire,  aperture, slot, reflector and
lens, in the usual geometric variations are covered.  Though the emphasis is
on analysis, the material is restricted to the simpler problems which, by their
nature, lend themselves to treatment by classical techniques. Many advanced
concepts and topics of current interest are omitted; for example, the
polarization properties of reflector antennas and the mutual impedance and
element performance of scanning array antennas.  Other advanced topics get
only scant coverage.  Wolff's attempt to analyze frequency-independent
antennas, for instance, is no more than a review of the equations expressing
their geometry.  It is plain that Wolff took considerable care in organizing
material from many diverse sources, and he is consistent both in method and
in terminology.  Still, the text is a bit formidable, not so much in mathematical
sophistication, but because Wolff concentrates on derivations at the expense
of narrative explanation.  Frequently, the results of a particular analysis are
neither obvious nor are they emphasized.  All of which leads to confusion
when the author attempts to handle more difficult problems requiring advanced
concepts.  Despite the book's limitations, it does present a unified approach
to a wide selection of problems.  As such, it deserves space on the antenna
designer's reference shelf.  Yet it will probably serve best as a text for
graduate students since the volume gives considerable insight into methods
of analysis.  Supplementary material emphasizing the conclusions, however,
would be necessary.  ABSTRACT NO. 2:  The outgrowth of the author's
course given to practicing engineers at the Goddard Space Flight Center, this
book treats more than one hundred antennas, and is strongly biased toward
the needs of design engineers.   The entire analytical literature of antenna
theory is reviewed--not from the point of view of the theorist, but rather to give
the engineer a greater appreciation of the assumptions inherent in design
equations and the derivation of antenna  properties.  Much of the information
is from the journal literature and has never before appeared in book form.
Mathematical models are carefully developed.  A wide selection of references
is provided for those who want to investigate specific topics more deeply.
Abstract Text
(Abstract No. 1, source unknown, Abstract no. 2, author's abstract, book,






Wundt, Rolf M.Author Text
Sylvania Electric Products, Inc., Applied Research Lab., Waltham, Mass.,
presented at the 12th Symposium of the AGARD Avionics Panel on Radio
Antennas for Aircraft and Aerospace Vehicles and Signal Processing Arrays,
1966; published in Signal Processing Arrays; Proceedings of the 12th
Symposium, Dusseldorf, West Germany, July 7-13, 1966.  Maidenhead,
England, Technivision Services, AGARD Conference Proceedings No. 16, pp.
128-152, circa publications, Inc., Pelham, New York, April 1968.
Source Text
Keyword Text
Two configurations of Wullenweber Arrays with  extended frequency range are
examined and their essential parts described.  These antennas provide a
multiplicity of fixed high gain beams, and low gain sector beams covering 360
degrees in azimuth and giving broad elevation coverage.  Using a suitable
beam forming system, multicouplers, and an elaborate RF distribution
system, a receiving system requiring a relatively small area and providing
multiple access for a large number of receivers is obtained.  Precise signal
direction of arrival with accuracies of better than  one degree have been
obtained with a low insertion loss goniometer, and the phase interferometer
technique.  System performance was improved in high gain low noise solid
state amplifiers, low insertion loss power dividers and combiners, highly
stable delay lines with very tight amplitude and phase tracking, and
broadband multicouplers.  Overall system and design considerations as well
as performance characteristics of a typical system are presented.  (Author's






Single Site Position Location InvestigationTitle Text
Ady, R. M., Knox, J. K., and Wong, W.Author Text
Applied Technology, Inc., Quarterly Report, Contract No. DA 28-043-AMC-
01545(C), ASTIA No. AD-477 190; January 1966.
Source Text
Keyword Text
This is the first Quarterly Progress Report of a one-year study of Single
Station Position Location.  The study is to be based upon computer
processing and statistical analysis of the time series available from an
AN/TRD-15 Direction Finder.  This report describes progress made to date in
assembling instrumentation, computer programs, and test plans prior to a
preliminary collection of live and simulated signals at a field site.  (Author's
abstract, technical report including miscellaneous government published






Single Site Position Location InvestigationTitle Text
Ady, R. M., Knox-Seith, J. K. and Wong, W.Author Text
Technical Report ECOM-01545-1, Quarterly Report No. 1, 1 July 1965 to 30
September 1965, Contract DA28-043 AMC-01545(E), Applied Technology
Incorporated, Palo Alto, California, January 1966.
Source Text
Keyword Text
This is the first quarterly progress report of a one-year study of single station
position location.  The study is to be based upon computer processing and
statistical analysis of the time series available from an  AN/TRD-15 direction
finder.  This report describes progress made to date in assembling
instrumentation, computer programs, and test plans prior to a preliminary
collection of live and simulated signals t a field site.  (Authors' abstract,






Interferometry Antennas in the Diane StationsTitle Text
Ancona, C.Author Text
Onde Elect., vol. 46, pp. 20-29, January 1966.Source Text
Keyword Text
After an account of the special technical requirements arising in connection
with interferometry antennas for the Diane stations, the writer explains the
possibilities available.  The choice of polarization is determined basically by
the problem of ground reflections and makes necessary the use of slots for
precise measurements.  The operation of these slots, large compared with
the wavelength, is examined qualitatively and the effect of the dimensional
parameters is examined experimentally.  The design of the aerials is
described, together with the results obtained.  The writer ends by describing
the design chosen for the auxiliary antennas intended to remove the inherent
ambiguity of interferometry measurements of this type.  (Science or







A Panel Discussion-Some Electrical/Electronic Areas Requiring
Emphasis in Preparation for Future Space Programs
Title Text
AnonymousAuthor Text
Trans. IEEE, vol. AES-2, no. 1, p. 121; January 1966.Source Text
Keyword Text
A panel session held at the 1965 Aerospace Conference, Houston, Texas,
June 23, 1965.  Panelists discussed Life-Support System Interfaces with
Electric Power; Communications; Navigation; System Integration for Future
Space Programs; and Reliability.  (IRE or IEEE abstract, formal literature,










Radiolocation Research Laboratory, Department of Electrical Engineering,




A proposal dated 14 October 1960 for a study of Correlation of Propagation
Variations with D/F Accuracy was submitted to the Rome Air Development
Center in response to a Request for Proposal PR #03656.  The resulting 18-
month contract, AF 30(602)-2413, provided for the purchase of the ionosonde
and antenna systems required for the research and the research costs.  The
contract expired 3 July 1962 and has since been extended annually at no
cost to the Air Force.  This final report will:  (a) state the current disposition of
the equipments which have been supplied under the terms of this contract.
(b) discuss the current state of t he experiment as originally proposed.  (c)
discuss the current plans of the continuation of the proposed work.  (d) list
the thesis and reports which have made use of ionosonde data.  (Abstract






Chicom State-of-the-Art in Electronics Area: Compilation of AbstractsTitle Text
AnonymousAuthor Text
Library of Congress, Aerospace Technology Division, Washington, D.C.,
Report No. 1, DDC No. AD  631 546, January 1966.
Source Text
Keyword Text
This compilation of abstracts is based on Chicom open sources published
1964-1965.  It is the first report in a series.  The fifteen abstracts are arranged
alphabetically by author.  The following information is included:  Ammonia
maser, semiconductor developments, radio transmitter, TV transmitter,
calcium tungstate crystal, neodymium-containing laser, pulse laser,
continuous-wave laser, subminiature radio direction finder, miniature electron
tube, pentode electron tube, tunnel diode, atmospheric propagation, antenna,
short wave backscatter sounding, oscillator tube, audio-frequency carrier
telegraph transmitter, teletypewriter, and carrier-wave telephone.  A list of
seven Chinese journals searched in compiling the report is provided.  There is
no bibliography.  (Author's abstract, technical report, English language,
document not available, electronics, china, electrical engineering, abstracts,
state-of-the-art reviews, masers, semiconductor devices, frequency,
modulation, radio transmitters, lasters, irasers, direction finding, analog-to-







Proceedings of the Tropospheric Refraction Effects Meeting.  Volume II,
Analytical and Experimental Refraction Research Results
Title Text
AnonymousAuthor Text
Mitre Corporation, Bedford, Massachusetts, Contract No. AF 19(628)2390,
ASTIA No. AD-628 772; January 1966.
Source Text
Keyword Text
Volume II contains papers on certain refraction activities at the Eastern Test
Range, the Electronic Systems Division, the Pacific Missile Range, the
National Bureau of Standards, Ft. Huachuca, the Ballistic Research
Laboratory, MIT Round Hill, Cold Lake, Canada, covering new measurement
techniques, and discussing tropospheric and ionospheric effects on
interferometer systems.  (Science or engineering abstract, technical report
including miscellaneous government published material, English






The Contribution of Radio Telephony, Telegraphy, and the Later
Electronic Techniques to Aviation
Title Text
Barton, F. S., and Walker, N. C.Author Text
J. Roy. Aero. Soc., vol. 70, no. 661, pp. 230-231; January 1966.Source Text
Keyword Text
During the 1914-1918 War, Dr. James Robinson, while at Cranwell, had
developed a Direction Finding System, which was particularly applicable to
aircraft and this became a regular feature of the equipment.  Originally, the
Direction Finding antennae consisted of loops of wire formed by running wires
in tapes along the aerofoil surfaces and up and down the inter-plane struts in
the days of the early biplanes, thus getting a loop of large effective area.  In
these early days, the frequencies in use were between about 500 and 1500
kcs.  To make these Direction Finding antennae effective with the powers of
ground stations then available, receivers of high sensitivity were required and
these, with loops on the aircraft structure, immediately introduced the
bugbear of "magneto noise".  A great deal of experimental work was
necessary to solve this problem, which was ultimately found to lie in the
complete screening of the aircraft ignition system.  This was far from
acceptable to the engine and aircraft manufacturers, first because of the load
which it placed on the ignition system and, second, because it added to the
difficulties of maintenance and checking of that system.  In the meantime,
civil aviation was slow growing, and radio telephony communication and
direction finding from the ground became an essential part of civil airline
equipment.  Marconi Wireless Telegraph Company Ltd., with a team led by
Captain Furnival, who had been at the original RFC Experimental Unit at
Brooklands, were taking an active part in the design of equipment intended for
this purpose.  There were also international arrangements to be made which
fell to the lot of the then RAF Headquarters, supported by the manufacturers
and the RAE, when technical support was necessary.  The RAF not
unnaturally objected strongly to the trailing aerials, about 300 ft of wire with a
lead weight on the end, which they inherited from the RNAS and RFC, and
there were constant demands for a fixed antennae system which could be
carried on the aircraft structure.  As a consequence of this, it was necessary
to go to frequencies which would be more compatible with such a small
antennae structure and give reasonable efficiency.  This led to considerable
experimental work on transmitters and receivers, and intensified the
importance of thorough screening.  Due largely to the excellent design work of
certain engine manufacturers, among whom the pioneer was Bristol with their
radial engine, a sound mechanical totally-screened ignition system became
Abstract Text
available and, once its effectiveness had been realized, one of the obstacles
in going to a shorter wavelength was removed.  From about 1930 onwards, the
6000 kc band for aircraft to ground and inter-plane communications for the
RAF, became a practical proposition and sets were designed by the RAE
which went into service in considerable numbers and remained in service until
well after the outbreak of the Second World War; in fact, this telephony
equipment formed an important part of the plan for controlling fighter aircraft
for the defense of the United Kingdom.  In the meantime original work had
been done in 1930-1932 by Cox Walker and Johnson-Ferguson which showed
that a system on about 100-150 mcs was feasible.  Aircraft antenna systems
and interference levels were shown to be practical and a demonstration of an
airborne system was given.  The existing level of available techniques
precluded the realization of a practicable system at that time.  Two important
changes occurred in the period 1930-1940, the full import of which was
probably not realized by those in the RAF concerned with them.  First, it was
decided in the light of a possible need for much greater quantities of
equipment under the threat of war, to abandon the policy of going out to
tender with a complete design and set of working drawings, but to invite the
manufacturers to cooperate with the Design Establishment at an earlier stage
and to suggest modifications to any piece of equipment which would, in their
opinion, ease production in quantity and enable modern methods such as
moulding and die-casting to be used.  This wholehearted and freely-given
cooperation from the manufacturers was largely responsible for equipment
being available when needed.  The other significant change was that, under
the leadership of Sqn. Ldr. de Burgh who had taken over the direction of the
Radio Department, RAE, from Sqn. Ldr. Leedham, who moved to
Headquarters, an influx of new recruits to the Department was authorized and
a lively research team was formed, led by Dr. F. C. Bartlett, including Dr.
Robert Cockburn, J. C. Stewart, J. E. Clegg, and C. H. Smith.  This team was
given the task of designing ab initio a very short-wave fighter communication
system on 100-150 mcs which, in addition to providing reliable air-to-ground
communication, had also to provide the necessary direction finding facilities.
The essential feasibility tests had been done (Cox Walker and Ferguson), and
a sophisticated design was now prepared in cooperation with various firms in
industry.  The result of all this was that the RAF entered the War with a
reasonably good fighter communication and direction finding system.  It may
be mentioned in passing that when a Mission from the United States visited
England just before the beginning of the War and saw this equipment, they
were so impressed with it and its purpose that they immediately copied it for
their own use, as least on a stop-gap basis.  One of the tasks laid upon the
RAE was the development of radio-controlled pilotless aircraft.  On the radio
side "bell hanging", as it was unkindly known, fell primarily to the lot of Barton
and Joyce, whereas the gyro, automatic controls and servo-motors known
colloquially as the "plumbing" were handled by Gardner and Sudworth-
Meredith occupying a sort of scientific coordinating function.  The early trails
were made in about 1923 from an aircraft carrier in the English Channel, with
control and cinema camera observation from two accompanying seaplanes.
Steady, but perhaps rather slow, progress was made until about 1927 when
launches were made from a destroyer in the Bristol Channel.  For these trials,
a chain of four direction finding stations was sited along the Northern coast of
Devon and Cornwall and this was, we think, the first use of telemetry in that
the radio transmitter carried gave information as to the engine revolutions, the
distance flown and the altitude, by simple variations of the radio signal
primarily emitted for the use of the direction finding stations, from whose
results a complete course was plotted.  The work was then transferred to a
full-size aeroplane, the Fairey 3D, from whence the project was nicknamed
"The Faërie Queene", which is believed to be the first use of a "code name" to
conceal a secret project.  At about this time, the Navy pressed their need for
an anti-aircraft practice target, and it was decided as a result of the
experience already gained, that it would be quite possible to equip a Puss
Moth aircraft with floats and all the control gear, and thus make a cheap and
reasonably reliable antiaircraft target.  This was achieved about 1936 and
before the War some hundred or more of these aircraft had been made and
flown satisfactorily.  Another electronic device originating from the old Royal
Naval Air Service was a radio altimeter which had been suggested by Morris-
Airey, later the Senior Scientist Engineer at HM Signal School, Portsmouth.
It was based on the increase in capacity between two loops on the aerofoil
surfaces of a seaplane as the latter approached the surface of the sea.  It
would not work with techniques then available.  It was not until the late '30's
that an altimeter was satisfactorily developed, and it was then based on
ground reflection systems.  Also developed in the 1920's was a ground-based
navigational aid for aircraft, consisting of a rotating beacon whose directional
element was a simple loop, the loop rotating once in sixty seconds, emitting
a characteristic signal at a given point of the compass, thus enabling the
observer in the aircraft using a simple receiver and a stop-watch, to determine
his direction by noting how many seconds had elapsed between the receiving
characteristic North signal and the minimum signal.  Operational beacons for
civil use were sited at Orfordness and Tangmere, 1929/31.  In the early
1930's, an RAE "fog landing panel" was given the task of investigating the
possibility of landing an aeroplane in practically zero visibility.  A proposal to
achieve this by means of loop direction finders on the aircraft had been made
in the United States, and Barton went out to see this.  Equally, in Germany
the Lorenz Company had proposed a reflector beam system, and it was
decided to carry out very thorough comparative trials of these two systems.
A team led by Blucke and Cox Walker, with two special Monospar twin-
engine aircraft, was set up, and extensive field trials carried out at Abingdon
and elsewhere.  The result of this was the adoption of the Lorenz system, and
a British version of this was developed and installed at major airfields during
the period 1938/40.  From this has grown the present successful automatic
blind landing system which in combination with a micro-wave altimeter was
first successfully demonstrated by Touch at BLEU.  In the beginning of 1935,
Watson-Watt - who was then in charge of the Radio Research Board Station,
Datchett - was consulted by H. E. Wimperis, the Director of Scientific
Research at the Air Ministry, about the possibility of a radio detector and
warning system.  As a result, he made certain proposals based on
experience in ionospheric research using pulse reflection and, in a Report to
Wimperis, suggested a crucial experiment to demonstrate the validity of his
theories.  This was successfully accomplished.  The RAE had already
observed reflections from aircraft in their early experiments, the Post Office
also had similar records, and the opening of the Alexandra Palace television
transmitter very soon brought to light other examples.  Wimperis, with
Watson-Watt's aid, convinced the Air Staff of the potentialities of this system
and authority was given for the setting up of a Research Unit headed by
Watson-Watt, at Bawdsey on the East Coast, and this unit, breaking with all
past tradition and going direct to the manufacturers, was able to achieve in
some four years a warning ground radar chain essential for the defense of the
United Kingdom.  Watson-Watt's team, directed by A. P. Rowe, a former
member of Wimperis's Staff and notably led by Dr. E. G. Bowen and A. G.
Touch, quickly applied the pulse-reflection principles of radar to an airborne
role, in the first place to air interception and surface vessel detecting devices.
At the outbreak of War, this team was increased considerably by the
recruitment of many outstanding scientists from the Universities and, led
scientifically by Dr. W. B. Lewis, made a contribution which is already well
documented.  This included the blind bombing aid H2S and the "Gee" and
"Oboe" navigation systems of aid, in these the latter had a purely military
application but "Gee", and the same principle as developed in "Loran", and
H2S, as the basis of the Doppler navigation systems, have found civil
applications.  The "Decca" hyperbolic navigational aid, using CW as opposed
to the pulse system of "Gee" and "Loran" was also developed, by private
enterprise, during the War.  This contribution deals primarily with the early
developments which naturally originated from the Service Research
organizations and so is biased towards military aspects in the early history.
In these early days there was no electronics industry, only one or two
distinguished manufacturers well established in the telecommunications art.
As aviation operations grew in importance and complexity, communication
grew and gave rise to the developments in electronics.  (Author's abstract,






Athens Flight No. 034 (6 December 1965.  <NOTE> Meteorological data
rept.
Title Text
Carter, Len E.Author Text
Meteorological data report from:  Army  Electronics  Research and
Development Activity, White Sands Missile Range N, Mex.  Report ERDA-
375, 51 pages; January, 1966.
Source Text
meteorological phenomena, hypersonic test vehicles,
anemometers, meteorological  balloons, theodolites,
atmospheric sounding, direction finding, radio
receivers, upper  atmosphere, wind, velocity,
atmospheric temperature, density, dew point, sounding
rockets, launching sites, Utah, refractive index,
computer programming, barometric  pressure, humidity,
An/mpq-12, An/gmd-1, Athena, loki, NTISDODXD
Keyword Text
Meteorological data gathered for the launching of Athena Flight Number 034,
Vehicle  6-017, are presented for the Air Force Ballistic Missile Re-entry







Microwave Pointing Variations and Angle MeasurementsTitle Text
Cervarich, Peter J.Author Text
Army Engineer Geodesy Intelligence and Mapping Research and




Tests were performed to obtain simultaneous data pertaining to the long-term
and short-term signal angle-of-arrival variations at 9.4, 18.8, and 35 Gc/s
frequencies being transmitted over the same path as detected by three
existing systems; and to perform angle determinations using the 35 Gc/s
system.  Analyses of data indicate that the short-term variations are greater
with the 35 Gc/s system than with the 18.8 Gc/s system, but are more
symmetrical about the long-term mean; that the long-term variations are
shortest with the 35 Gc/s system; that both short-term and long-term
variations with the 9.4 Gc/s system are much greater than the other systems;
and that angle determinations within a few  arc seconds are achievable when
the 35 Gc/s interferometer is used.  Some correlation with temperature is
indicated, and an explanation for the cause of short-term effects and the
relative influence of long-term variations on the angle measurements is
discussed.  No explanation is offered for the apparent reduced sensitivity of
the higher frequency systems to either long-term variations or atmospheric
parameters.  (Author's abstract, Technical report, English language,
document not available, direction finding, microwave equipment, probes, range
finding, angle of arrival, interferometers, temperature, atmospheric motion,






Shipboard Interference SimulatorTitle Text
Chase, W. M., et al.Author Text
U. S. Navy Electronics Laboratory, San Diego, California, ASTIA No. AD-630
989; 12 January 1966.
Source Text
Keyword Text
A shipboard interference simulator has been designed which accurately
reproduces the potential frequencies of interference derived from the
intermodulation between any combination of simultaneous transmitter
fundamental frequencies up to a total of ten.  The relationship of interference-
signal magnitudes is in reasonable agreement with similar signals actually
measured aboard ship.  The simulator is a valuable laboratory tool, since it
represents an analog computer with which detailed knowledge of
intermodulation phenomena can be increased.  This is especially true when
many more than the classic two fundamental signals are on together.  The
simulator has proved its worth as an excellent aid in demonstrations of
intermodulation interference before naval personnel concerned with shipboard
communications problems.  It is believed that a simulator in which the
oscillators are on operational transmit frequencies can be of great help to
frequency planners and users of allocated frequencies in determining and
avoiding self-generated interference aboard ships.  (Author's abstract,
technical report including miscellaneous government published material,






Radio Surface WavesTitle Text
Corti, E., Franceschetti, G. and Latmiral, G.Author Text
Annual Summary Report, Istituto Universitario Navale, Naples, Italy, Research
reported in this document  has been sponsored  by the Air Force Cambridge
Research Laboratories under Contract AF61(052)-851, through the European
Office of Aerospace Research (OAR), United States Air Force, AFCRL-66-
214, AD 632 275, 31 January 1966.
Source Text
Keyword Text
In Section I of this ASR, the communication between submerged transmitting
and surface receiving antennas is studied.  In part one of this section, a
résumé of surface waves guided by a plane surface separating a lossless and
a lossy media is made.  Some discrepancies between a particular solution  of
this problem and the well known Sommerfeld's solution for the "ground wave"
came out; a closer examination of the problem is necessary, and we hope we
will be able to refer about in the future.  In part two off the section, the link
between a submerged horizontal transmitting electric or magnetic dipole is
approximately computed via the Lorentz reciprocity theorem.  Comparison
between theoretical and some experimental data (obtained at Bracciano
Lake, near Rome) is made.  In section II of this ASR, the radiation
characteristics of a linear antenna immersed in an unbounded lossy media
are computed, extending the Schelkunoff theory (which is available for
lossless media).  An input impedance, and a radiation impedance are defined
and computed in terms of known available functions.  In Section III of this
ASR, a bibliography related to the study of the current distribution on a linear
antenna immersed in a lossy unbounded medium is referred.  The link
between submerged transmitting and surface-receiving antennas was
computed by using the Lorentz reciprocity theorem.  The resistance radiation
of a submerged linear antenna was computed.  (Authors' abstract, technical






A Precision Tracking Drive SystemTitle Text
Darling, C. A.Author Text
General Time Corporation, Stanford, Connecticut, Final Report No. 8138,
Contract No. AF 19(628)3293, ASTIA No. AD-631 706; 5 January 1966.
Source Text
Keyword Text
This report covers the modification of a Rawin Set AN/GMD-2 azimuth and
elevation tracking system to provide improved tracking characteristics and
conversion to solid-state circuitry throughout the control system.  The
analyses leading to the design of satisfactory compensation circuitry are
described, as are the special test units used in measuring functions and
responses.  (Author's abstract, technical report including miscellaneous







A precision tracking drive system Final report, Jul. 1963 -Jan. 1966.
Azimuth and elevation  tracking system modification to provide
improved tracking characteristics and conversion to solid  state circuitry
in control system
Title Text
Darling, C. A.Author Text
General Time Corp., Stamford, Conn. Acronetics Div., 5 January 1966 107
pages, Report AFCRL-66-71, Astia Document (AD)-631706, 1966.
Source Text
radio direction finder, solid state, tracking system,
azimuth, balloon, characteristic, circuit, control,
conversion, direction, elevation, finder, modification,








A Program for Computing the Ionosphere Tilt Angles from the Radio
Ray Arrival Angles
Title Text
Detert, David G. and Vossler, Roger A.Author Text
Radiolocation Research Lab., University of Illinois, Urbana, Illinois, Report No.
TN-39, RRL Publication No. 287, DDC No. AD 627-403, January 1966.
Source Text
Keyword Text
From the distance between the transmitting and receiving stations, the height
of the radio ray reflection, and the arrival angles of t he radio ray at the
receiver, this program will determine the attitude of the tilt vector of the
ionosphere at the point of reflection of a single-hop propagation path.  In
addition, the perpendicular deviation for the transmitter-receiver great circle
bearing to a point directly under the point of the reflection is also computed.
In order to establish a suitable model of the problem, it is assumed that: (a)
the propagation path is represented by its Martyn equivalent; (b) the
ionosphere is a plane mirror at the point of the reflection; (c) the earth is a
sphere with a radius of 6371.22 kilometers.  This program is coded in
FORTRAN.  The computer involved in this case is a Control Data Corporation
G-20 using the SPACE programming system.  (Author's abstract, Technical
report, English Language, RRL 287, radio waves, ionospheric propagation,
ionosphere, electromagnetic wave reflection, atmospheric sounding, angle of
arrival, direction finding, distance-measuring equipment, radio equipment,







Drabowitch, S. W.Author Text
Microwave J., vol. 9, no. 1, pp. 41-51, January 1966.Source Text
Keyword Text
A primary source of the "multimode" type is described as enabling the
independent control of "sum" and "difference" patterns of a monopulse
antenna both in the electric and magnetic field planes.  The principal
problems met with and adopted solutions in this respect are indicated.  The
primary experimental and theoretical patterns are given.  The chief
characteristics of the secondary patterns have been calculated and are given
in graph form.  Various multimode antenna technique applications are







Radiation and Guiding in the Presence of a Unidirectionally Conducting
Screen
Title Text
Felsen, L. B., and Hessel, A.Author Text
Trans. IEEE, vol. AP-14, no. 1, p. 62; January 1966.Source Text
Keyword Text
A modal method is employed to construct the solution for the fields radiated
by a linearly phased electric line current and by an electric current element
oriented arbitrarily in a plane parallel to an infinite, unidirectionally conducting
screen.  In addition to the radiation field which is calculated, these sources
generate surface waves with drastically different behavior for the two types of
excitation.  This aspect, related to the anisotropy of the surface, is explored
and is clarified by the consideration of a source of finite extent which reveals
both the quasi-line source and quasi-point source characteristics.  The
peculiarities of surface waves on this anisotropic structure are given detailed
consideration and are explained in simple physical terms.  (Author's abstract,







Relationship between Geometrical and Electrical Properties of Dipoles of
Finite Length and Thickness
Title Text
Fraenz, K., and Rothe, P. G.Author Text
Nachrichtentechnische Zeitschrift, Communications Journal (NTZ-CJ), no. 1,
pp. 17-20; January 1966.
Source Text
theoryKeyword Text
It is obvious that the electrical properties not only of dipoles, but often also of
resonators and transmission lines, are determined entirely by the geometry of
the conductors.  In this paper the dipole will serve primarily as an example;
our main intent is to introduce new methods of deriving relationships between
geometrical and electrical properties, which at least in the case of the dipole,
are more suitable for lucid presentation of these relationships than
conventional methods.  What has been the usual approach to the dipole
theory up to now?  For instance, a boundary-value problem of a partial
differential equation is solved by developing the fields by series of Bessel
functions and spherical harmonics and finding the approximate solution for a
system comprising an infinite number of equations with an infinite number of
unknowns.  When all this is accomplished the electrical quantities to be
determined can be expressed as functions of geometrical parameters.  The
intricate procedure often required to derive quite simple relationships between
electrical and geometrical quantities may perhaps be attributable to the one-
sided interest in periodic excitation and to the lack of application or even
discussion, as mathematical aids in dipole theory, of other types of
excitation.  While this is understandable since carrier-frequency transmission
is the main technical application of antennas, it is not really in the nature of
antenna physics.  The physicist is acquainted with simple geometrical optics,
with physical wave optics to which belongs the difficult theory of diffraction of
periodical fields as well as with quantum theory, in which the corpuscular
aspects of electromagnetic fields can be treated on the basis of simple
models.  The results of the dipole theory which will be reported here are
attainable, in the first place, through investigations into excitations of time
dependence exp(p*t) = exp(v+jω) t̂, with v ≠ 0 (not just the special case v = 0)
and secondly, through investigations into discontinuous excitations.  The
older and new results of the dipole theory lend themselves to a simple
mathematical classification:  The impedance Z of a dipole is a positive
function of the complex frequency p, just like the impedance of a network
comprising a finite number of lumped circuit elements; Z(p) has a simple pole
at p = 0 and an essential singularity at p = ∞.  With regard to many of the
dipoles found in practice, the theory of the small dipole yields exact
Abstract Text
expressions for the first three nonvanishing terms of the Laurent series at p =





Amplitude Distributions of Radio Noise at ELF and VLFTitle Text
Galejs, JanisAuthor Text
J. Geophys. Res., vol. 71, no. 1, pp. 201-16, 1 January 1966.Source Text
Keyword Text
The amplitude distribution of the received noise is related to amplitude
distributions of lightning discharges, which can be analytically approximated
by a sum of two exponentials.  The received noise is proportional to t he
current moment of sources and to the transfer function of the earth-to-
ionosphere waveguide between the source and the receiver; it also depends
on receiver bandwidth.   The receiver noise is due to the integration of several
atmospherics during the response time of the receiver, and its probability
distribution has been related to the probability distribution of a single source
waveform using the method of characteristic functions.  Closed form
expressions are derived in several limiting cases, but most of the results are
obtained by numerical techniques.  Computations show amplitude
distributions of the received noise and their dependence on receiver
bandwidth, source distance, and thunderstorm frequencies, and available
measurements are also discussed.  (Author's abstract, formal literature,






High-Frequency Direction FindingTitle Text
Gething, P. J. D.Author Text
Proc. IEE, vol. 113, no. 1, p. 49; January 1966.Source Text
Keyword Text
The principles underlying high-frequency direction finding are summarized and
relevant literature is reviewed.  Various forms of direction finder are briefly
described.  The principal sources of error, including propagation effects, and
the statistical problem of combining bearings into a fix are discussed.  It is
generally accepted that improved accuracy is most likely to be obtained with
wide-aperture systems, combined with greater use of information about the
ionosphere and the propagation modes involved:  this view is supported by the
literature reviewed.  (Author's abstract, formal literature, English






Wide Dynamic Range PreselectorsTitle Text
Gikow, E.Author Text
Trans. IEEE, vol. AES-2, no. 1, p. 94; January 1966.Source Text
Keyword Text
Crowding of the Military communication spectrum has aggravated the need for
preselectors capable of receiving a low-level desired signal in the presence of
a high-level adjacent channel signal.  Described herein are two novel HF
preselection approaches which appear eminently suitable to cope with this
problem.  Applicable to the frequency range of 2 to 30 Mc/s, one preselector
employs parametric mixing and the other exploits the loss properties of
superconductivity.  In addition to other advantageous features, both
preselectors have demonstrated an outstanding dynamic range capability in
the order of 140 dB.  Each of the preselectors is evaluated as a conventional
filter.  In addition, performance data of a high quality military receiver is
compared with that obtained when the receiver is preceded by each of two
preselectors.  Considerable stress is placed on the use of cross-modulation
characteristics as a more meaningful and precise measure of preselector
performance.  (Author's abstract, formal literature, English language/USA






Investigation of Large HF Steerable AntennasTitle Text
Green, J. A.Author Text
ACF Industries, Electro-Physics Labs., Hyattsville, Maryland, Report No.
ETM-48, DDC No. AD 369 761L, January 1966.
Source Text
Keyword Text







Development of a Fixed Encapsulated Submarine Antenna for the
AN/BRD-4 and AN/SRD-7 Direction Finders
Title Text
Green, T. C., Moore, J. D., and Travers, D. N.Author Text
Task Summary Report XXII, prepared for Contracts NObsr-89514 and NObsr-
89167, 1 January 1966.
Source Text
Keyword Text
A radio direction finding antenna based on the crossed loop principle has
been developed for submarine use covering the frequency range from 100 kc
to 160 mc.  The antenna uses no pressure dome and is encapsulated in
polyurethane so that no air spaces exist within the antenna with the
exception of a few reed relays.  This report covers in detail the design and
development during 1964 and 1965 and includes performance and evaluation
data.  Although shipboard trials have not been completed, performance
(including environmental) of the antenna on a typical mast installation on a
land site has been measured.  Pressure tests of the antenna have been
completed to 3000 psi.  Information required for a submarine installation is
provided, and recommendations for future designs based on this exploratory
development model are provided.  This equipment was developed for
compatible operation with either the AN/SRD-7 or AN/BRD-4 direction finding
equipment with appropriate goniometers or future sue with phase and gain
matched twin channel receiving equipment.  (Abstract written for purpose of







Microwave Azimuth Measuring SystemTitle Text
Griffin, M. D.Author Text
Trans. IEEE, vol. AES-2, no. 1, p. 89; January 1966.Source Text
Keyword Text
A breadboard microwave pointing device (ElectroTransit) has been designed,
fabricated, and tested.  The device and accompanying RF sources comprise
a portable, battery-operated, azimuth angle measuring system with
application in surveying, mapping, and geodesy, and for conducting basic
research in tropospheric propagation and turbulence studies.  The angle
measuring sensor combines a Kα-band interferometer with an optical
theodolite to provide two modes of pointing.  Azimuth angle can be read
directly to 0.1 arc-second.  Preliminary tests on the interferometer show a
pointing repeatability on the order of two arc-seconds, three sigma, when
tropospheric turbulence is minimum and a mean absolute error of less than
10-arc seconds, three sigma, compared with first-order optical standards.
This paper describes the design, fabrication, and testing of this extremely
precise instrumentation.  (Author's abstract, formal literature, English






Amplitude Mode Operation for AN/TRD-15 Doppler Direction FinderTitle Text
Guerriere, Thomas V. and Richter, Frederick G.Author Text
Servo Corp. of America, Final report, Contract DA 28-043 AMC-00308(E),
DDC No. AD 483 024L, 17 January 1966.
Source Text
Keyword Text
The final report covers work conducted under the subject contract to
determine the feasibility of operating a Doppler  type direction finder in an
amplitude mode.  A standard AN/TRD-15 Doppler Direction Finder was
modified to include dual commutators, an amplitude mode data chassis, and
required bearing indicator alterations.  Field operation of the system proves
that the difficulties experienced by the Doppler technique of direction finding
on certain types of modulation (mainly single sideband suppressed carrier
and to a lesser extent frequency shift keying) are overcome when the system
is operated in the amplitude mode.  The  wide aperture advantages of the
basic Doppler system are retained in this mode (something not possible with
an Adcock system) and additional capabilities re fully realized.  All of the
advantages therefore, of the Doppler mode plus those of  an amplitude
system are available instantaneously at the discretion of the operator by virtue
of the change-over switching circuits incorporated.  Field study yielded good
results on signals arriving at both low and high elevated angles.  Satisfactory
bearings were obtained on single  sideband suppressed carrier signals with
accuracy exceeding that of an Adcock system on similar signals.  Statistical
analysis, although based on a limited number of samples, yielded very
favorable results.  (Authors' abstract, technical report, English language,
document not available, direction finding, Doppler systems, radio equipment,
intermediate frequency, commutators, circuits, phase shift, potentiometers,







Ground System Effect on High Frequency Antenna PropagationTitle Text
Gustafson, W. W., Chase, W. M. and Balli, N. H.Author Text
U.S. Navy Electronics Laboratory, San Diego, California, Research Report




ABSTRACT NO. 1:  This report is on a task assignment to conduct
experimental and analytical studies to determine the effect of large ground
systems on the low-angle radiation from antennas placed on imperfect earth.
Specifically, determine  the effects of varying the radius, the number of wires
in radial systems or grid spacing of mesh systems, the frequency, and the
ground constants.  ABSTRACT NO. 2:  Model and analytical studies show
that large ground screens produce significant improvement in low-angle
radiation from high frequency antennas on imperfect earth.  At frequencies of
10 to 30 Mc/s radiation can be improved 5 to 7 dB by ground screens with a
radius of 2.5 to 7.5 wavelengths.  (Abstract No. 1, source unknown; Abstract







Relationship of Geometric Optics and Autocorrelation Approaches to the
Analysis of Lunar and Planetary Radar
Title Text
Hagfors, T.Author Text
J. Geophys. Res., vol. 71, no. 2, pp. 379-83, 1 January 1966.Source Text
Keyword Text
The formal relationship is established between the geometric optic approach
and the autocorrelation approach to the analysis of lunar and planetary radar
echoes for a Gaussian autocorrelation function when the surface has
Gaussian height statistics and introduces deep phase modulation on the
incident wave.  Similarly it is inferred that such an analogy also holds
whenever the surface undulations contain structure no smaller than the
wavelength of observation divided by the RMS slope of the surface.  If an
appreciable amount of small-scale structure is present, it is shown  that (1)
the range of scales responsible for the scattering will  include an increasing
amount of small-scale structure with increasing angle of incidence and (2) no
simple relationship appears to exist between the distribution of apparent
surface slopes and the power backscattered as a function of angle of







Ionospheric-Sounder Measurement of Relative Gains and Bandwidths of
Selected Field-Expedient Antennas for Skywave Propagation at Near-
Vertical Incidence
Title Text
Hagn, G. H., Van Der Laan, J. E., Lyons, D. J. and Kreinberg, E. M.Author Text
Stanford Research Institute, Menlo Park, California, Special Technical Report
18, Project No. 5384-PM-63-91, Contract DA 36-039 AMC-00040(E), DDC No.
AD 489 537, January 1966.
Source Text
Keyword Text
Several methods developed for measuring the performance of HF antennas
used on short ionospheric paths at or  near vertical incidence are described.
Examples of such measurements are given in which selected field-expedient
antennas are compared.  Ionospheric-sounder studies show the superiority of
a half-wave horizontal dipole, placed less than λ/4 above ground level, over the
slant-wire and inverted L antennas for propagation at or near vertical incidence
at 6 MHz.  Measurements of the effect of Antenna height and of a balun on
impedance and bandpass characteristic are presented and discussed.
Measurements of the effect of a metallic ground screen and of dipole-antenna
and feed-line sag on the response of the antenna are presented and
discussed.  Preliminary results indicate the following:  (1) The one-way gain
at the zenith of a half-wave dipole at a height of λ/8 or less exceeds that of a
30º slant-wire by more than 12 dB, and that of a 5:1 inverted L by more than 8
dB.  (2) Lowering the dipole to a height of 10 (over good ground) decreases
the vertical gain by 3 dB or less.  (3) A balun makes little difference in the
performance of a resonant transmitting dipole.  (4) At a height of λ/4, the
elements of  a half-wave dipole may sag (or its feed line may be displaced) by
45º before the gain drops 3 dB.  (Authors' abstract, technical report, English
language, file no. 1073, field-expedient antenna, high frequency, antenna,
dipole, slant-wire, inverted L, whip, ionospheric sounder, balun, ground







The Marconi Eight Aerial Adcock H. F. Direction Finder Type S.480Title Text
Hatch, J. F., Struszynski, W., and Thurgood, H.Author Text
Marconi Review, vol. XXIX, no. 160, p. 1, 1st Quarter; 1966.Source Text
Keyword Text
The development of a new type of hf direction finder is described with
particular attention to improvements in accuracy, sensitivity, polarization error
protection and increased frequency coverage (1.5-30 Mc/s).  A new design of
ferrite cored radio goniometer with eight field coils and twin search coils is
incorporated, with a twin channel receiver and crt display giving instantaneous
bearing readout.  As the radiogoniometer is connected between the aerials
and the receiver, it can be used as an error-correcting device, which
eliminates the effect of small phase and amplitude differences in the receiver
channels.  A new design of aerial element, with elevated feed, has been
developed which improves the vertical polar diagram of reception for shallow
angle rays where the physical height of the aerials is greater than 1/2λ. This
is the first eight aerial Adcock system to realize the predicted theoretical
advantages of the multi-aerial system, which previously has been the subject
of investigation by many different workers in the field.  Operational trials under
controlled conditions have shown up the improved accuracy, pick-up factor
and simplicity of operation in comparison with other systems.  (Author's







Open-Water Movements of the Cutthroat Trout (Salmo Clarki) in
Yellowstone Lake after Displacement from Spawning Streams
Title Text
Jahn, Lawrence A.Author Text
Montana State Univ., Bozeman. Dept. of Zoology and Entomology. 11 pages;
January, 1966.
Source Text
fishes, behavior, direction finding, swimming,
stimulation,  sensory perception
Keyword Text
Cutthroat trout were taken from their spawning streams  (June-August 1964
and 1965).  A Styrofoam float was attached  and fish were tracked from two
release points. They moved  generally shoreward (eastward). Of 120 fish
tracked when the  sun was visible, 68%  went toward shore, 19% went away
from  shore, 4% showed random movement, and 8% were lost.  Of 20  fish
released when the sun was obscured, 30% went toward  shore, 30% went
away from shore, 30% showed random movement,  and 10% were lost.
Movement toward the eastern shoreline was  less pronounced for fish
liberated at a mid-lake release  point. No directional preference was shown
with respect to  surface currents. There was no evidence that specific
landmarks were used for orientation, but the sun may have  served as a
reference point since fish traveled farther and  showed a stronger shoreward










J. Geophys. Res., vol. 71, no. 2, pp. 361-6, 15 January 1966.Source Text
Keyword Text
Recent interest in the use of a multifrequency radar as a remote sensor for
exploration of the earth and the moon has stimulated this study of the
variation of radar backscattering with change in electromagnetic wavelength.
The analysis of data has shown that radar cross sections of land and sea
surfaces decrease with increasing wavelength and, on the average, follow
approximately a λ-1 behavior, although the exponent may vary from +2 to -6 in
individual cases.  Snow-covered surfaces at all depression angles and sea
surfaces at angles above 73 degrees are the ones with positive values for the
exponent.  The wavelength dependence of the moon and the average values
found on the  earth in this study are quite similar.  The combination of
polarization and wavelength dependence versus depression angle may be
characteristic features for distinguishing various terrain types by a
multifrequency radar.  (Abstract source unknown, formal literature, English






A Note on the Theory of Scattering from an Irregular SurfaceTitle Text
Kodis, R. D.Author Text
Trans. IEEE, vol. AP-14, no. 1, p. 77; January 1966.Source Text
Keyword Text
Integral formulas are developed directly from vector field theory for scattering
by a perfectly conducting irregular surface at very short wavelengths.  It is
shown that, in the optical limit, the back-scattered field has no cross
polarized component.  When the integrals are evaluated asymptotically by the
method of stationary phase, it turns out that to a first approximation the back
scattering cross section is proportional to the average number of specular
points which are illuminated at a given angle of incidence and to the
geometric mean of the principal radii of curvature at those points.  The
scattering problem is, thus, transformed to a problem in the statistical
geometry of irregular surfaces.  (Author's abstract, formal literature, English






Is Telepathy Possible?Title Text
Kogan, I. M.Author Text
Telecommunications, pp. 75-81, January 1966.Source Text
Keyword Text
Methods of information theory are used to show that telepathy is not
impossible in principle, and that observations and experiments  published in
the literature are compatible with the concept of an electromagnetic nature for
the carrier of telepathic information, identified with the field excited by







Ionospheric Data Report--January 1966Title Text
Kovattana, T.Author Text




Ionospheric observations are being carried  out at the Electronics Laboratory
of the Military Research and Development Center in Bangkok, Thailand.  The
Center is a Joint Thai-United States organization supported by the Thai
Ministry of Defense and the U.S. Office of the Secretary of Defense,
Advanced Research Projects Agency R&D Field Unit.  Data are being taken
with a modified model C-2 Vertical-Incident sounder.  Ionograms are supplied
to Environmental Sciences Services Administration at Boulder, Colorado for
inclusion in the data base which supports their production of the World Wide
Propagation Charts.   (Author's abstract, technical report, English language,






The Acquisition of Data for Digital Bearing ComputationTitle Text
Ledbetter, R. J. and Ernst, E. W.Author Text
University of Illinois, Electrical Engineering Dept., Urbana, Illinois, Technical
Report No. 9, RRL No. 321, Contract No. N00014-66-C0010A02, Prepared for




This paper is concerned with the acquisition of data for digital bearing
computation with a circularly disposed antenna array.  The three principal
bearing computers considered are:  (1) the nonscanning monopulse bearing
computer, (2) the center of gravity bearing computer and (3) the scanning
monopulse bearing computer.  The data, both digital and analog, that is
available  is examined so this may be compared with what may be needed for
each bearing computer.  It was found that all the data needed for each of the
three bearing computers could be obtained with very little additional
instrumentation.  A method is described that allows the transmission of data
to an on-line digital computer for bearing computation while an experiment is
being conducted.  Another method permits recording the digital data for  use
with an off-line digital computer.  Finally, a method is presented for
simultaneously transmitting the data to an on-line computer and recording the
data for use with an off-line computer.  The recording of data for use with  the
center of gravity bearing computer has been evaluated under live signal
conditions.  (Authors' abstract, technical report, English language, file no.
1822, direction finding, digital computers, antenna arrays, radio signals, data
transmission systems, data processing systems, recording systems, radio






Four ARM Spiral Antenna Direction Finder.  <NOTE> Patent  assigned to
Army
Title Text
Little, John H., Kaiser, Julius A.Author Text
Unknown; January, 1966.Source Text
direction finding, spiral antennas, patentsKeyword Text
The direction finder is useful in the fields of air traffic  control, navigation,
military electronic countermeasures, and  missile tracking. Two-filament and
four-filament spiral  antennas are used in the embodiments. The device has







Apollo Direction Finder TestedTitle Text
Marion-Davis, D.Author Text
Electronic News; 17 January 1966.Source Text
Keyword Text
First flight tests of the AN/ARD-17 VHF/S-band direction-finding receiver, for
Apollo spacecraft post-landing recovery homing, were made by the Manned
Spacecraft Center here last week.  The tests, performed off Galveston Island
in the Gulf of Mexico, used an Apollo boilerplate spacecraft and an Air Force
HC-130-H air rescue craft, to determine the range of the direction finding
receiver on board the aircraft with the Apollo recovery beacon and survival
radio on the spacecraft in the Gulf.  Cook Electric Co., Morton Grove, Ill., is
contractor for the equipment under MSC funding to the Air Force Systems
Command, Wright-Patterson AFB, for $6,232,000.  The contract includes
development and fabrication of the original unit, spare parts, training aids,
manuals and bench mockups, until all units are installed on the recovery
aircraft.  MSC's landing and recovery division made homing runs from varying
altitudes of 28,000 feet down to 500 feet, in the tests.  MSC officials said the
equipment performed with line-of-sight acquisition of the spacecraft on all
homing runs by the aircraft.  Acquisition was made on line-of-sight from 21
nautical miles out, when the aircraft was at 28,000 feet.  The homing device,
being installed on all HC-130-H air rescue service aircraft, will have the
capability of tracking the spacecraft in earth orbit on earlier Apollo flights, as
well as during the reentry phase, it was said.  Installation is expected to be
completed in about 1 year.  An unspecified number of the air rescue aircraft,
equipped with the homing equipment, will be used to cover the landing "foot-
print" of the Apollo spacecraft returning from the moon flight, according to
reports.  (Author's abstract, trade journal, English language/USA abstract,






Circular Arrays of Beverage Antennas for High  Frequency Direction
Finding
Title Text
Martin, Paul E. and Lorenz, RichardAuthor Text
Southwest Research Institute, San Antonio,  Texas, Department of Applied
Electromagnetics, Interim Report No. 1, Contract NObsr-89345, Project
SF0010805, Task 9094, ASTIA No. AD 477 815, 31 January 1966.
Source Text
Keyword Text
Efforts have been directed toward the construction of concentric circular
arrays of beverage antennas, single element sensitivity measurements, and
commutator improvement and adjustment.  Both experimental circular arrays
will have 75-meter elements spaced every two-degrees azimuth; an interior
array (array A-1) has an inner feed point radius of 46 meters, while the outer
array (array A-11) has an inner feed point radius of 131 meters.  Signal-plus-
noise-to-noise ratio (sensitivity) measurements have been completed as a
function of frequency for single beverage elements 27, 50, and 75 meters
long located 1.0, 0.5, 0.1 and 0.0 above the ground.  When the data were
compared to similar sensitivity measurements obtained from a 29-foot vertical
monopole, the beverage elements having lengths of 50 and 75 meters showed
significant improvements over the monopole at nearly all frequencies.  The
most favorable height of a beverage element appears to be 0.1 meter above







Study to Establish Feasibility of ADF Antennas on the L-2000-7A AircraftTitle Text
Meyers, R. A. and Stuckey, C.Author Text
Lockheed-California Co., Burbank, California, Contract No. FA-SS-66-7,
Report No. LR-20259, DDC No. AD 817 727L, January  1966.
Source Text
Keyword Text
The ADF system requirements on the SST are discussed, as well as the
antennas to meet these requirements.  ADF sense and loop antennas are
presently built by various vendors which meet the electrical requirements.
The ADF sense antenna will be a Lockheed design similar to those used on
present LAC aircraft.  Location and space allocation of the ADF antennas is
given as well as an optional location for a back-up system.  (Authors'
abstract,  technical report, English language, document not available, jet
transport planes, supersonic planes, aircraft antennas, direction finding,







Improved Spaced Loop Direction Finder Antenna (20-150 MHz)Title Text
Moore, J. D., Castles, M. P., and Lambertson, T. J.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San




The experimental investigation, Phase One, has been emphasized during the
past quarter.  The various models of the breadboard coaxial spaced loop
antenna constructed and tested in the experimental investigation are
described with the significant features of the breadboard models applicable to
the final models of the three-antenna group for 20 to 150 MHz detailed.
Sensitivity tests conducted with the low-range and id-range breadboard
antennas indicate the two antennas meet or approach the required sensitivity.
 The frequency range of the final model of the low-range antenna  will be 20
MHz to approximately 56 MHz in four bands, while the mid-range antenna will
be tuned from 50 to 100 MHz in three bands.  The amplifier development for
the high-range antenna is not complete; however, the final model of the high-
range antenna will be used between 95 and 150 MHz with tuning in the
frequency range accomplished in a maximum of two bands.  The DF
performance of the breadboard antennas over the 20 to 150 MHZ frequency
range is satisfactory with the exception of a bearing error, as much as 8
degrees, for horizontal polarization above 130 MHZ on the high-range antenna.
 This bearing error results from pattern distortion which, it is believed, can be
corrected by improved construction tolerances on the final model of the high-
range antenna.  Experimental results indicate that DF performance tests of
the antennas above 55 MHZ for angles of elevation above 15 degrees are not
valid unless the distance to the target transmitter is at least 1000 feet.
Deflection plate switching in the AN/PRD-5 indicator will simplify operator
interpretation of the sense patterns of the coaxial spaced loop antenna.  Work
under Phase Two has concentrated on the completion of component
specification and procurement.  Electrical and mechanical design of the low-
range antenna was initiated near the end of the reporting period.  (Authors'
abstract, technical report, English language, file no. 1000, progress report,
loop antennas, direction finding, high frequency, very high frequency,
sensitivity, errors, polarization, portable, performance, model tests, tuned
circuits, optimization, tests, test equipment, preamplifiers, gain, angle  of






Low Frequency Shielding of a Circular Loop Electromagnetic Field
Source
Title Text
Moser, J. R.Author Text
Navy Underwater Sound Lab., New London, Connecticut, Report No. USL-
716, ASTIA No. AD 629 005, 26 January 1966.  Also in Trans. IEEE, vol.
EMC-9, no. 1, pp. 6-19, March 1967.
Source Text
Keyword Text
The problem of low frequency shielding of a loop axially perpendicular to a
plane shield of infinite extent is analyzed by (1) the thin shield work of Samuel
Levy, (2) solution of the vector wave equation, and (3) application of the
transmission theory of shielding of S. A. Schelkunoff.   Experimental data are
obtained and compared with results of techniques (1) and (3) in the frequency
range 100 cps to 50 kc.  The first analytical technique is not genera, and the
limits of the applicability of the results are discussed.  In the second solution,
which is general, expressions are derived for the total electric and magnetic
fields on both sides of and within the shield.  The resulting expression for
shielding effectiveness is not solved because of its complexity.  The results of
the third theory are adapted to the problem.  The shielding effectiveness
expression S = R + A + A + B is computer evaluated for the six shields
considered (1/16-inch and 1/8-inch thick aluminum, copper, and steel).
Although some approximations are made, this analytical method is the most
useful in predicting the insertion loss of the shield, since the theory includes
those parameters neglected in the first analytical technique.  (Author's






Some Notes on the Design of a Directional Loop Antenna for Radio




Bioinstrumentation Advisory Council American Inst of Biological Sciences
Washington, D. C., 4 pages; January, 1966.
Source Text
loop antennas, direction finding, animals, telemeter
systems, antenna components,  antenna feeds, variable
capacitors, resonant frequency, gain coaxial cables,
coupling  circuits, design, optimization, tracking,
NTISDODXD
Keyword Text





Doppler Dispersion Effects in Marched Filter Detection and ResolutionTitle Text
Remley, W. R.Author Text
Proc. IEEE, vol. 54, no. 1, p. 33; January 1966.Source Text
Keyword Text
Conventional matched filters which use pseudo random or noise-like
waveforms attempt to compensate for the Doppler effect by cross-correlating
the received waveforms with frequency shifted replicas of the transmitter
waveform.  However, frequency translation is only an approximation to the
actual Doppler effect which is a time-expansion or time-compression of the
waveform resulting from the continuous expansion or compression of the
transit path.  This paper investigates the effects of Doppler dispersion in
matched filters which use frequency translation for Doppler compensation.  It
is found that the effects of Doppler dispersion are independent of the carrier
frequency and negligible if the dispersion product, i.e., the absolute
magnitude of the product of the signal bandwidth, duration, and delay rate, is
less than unity.  If the dispersion product is greater than unity the dispersion
effects are serious.  In the latter case the time and frequency resolution of the
system are degraded and the output pulse is reduced in amplitude.  The
maximum improvement that can be obtained in the signal-to-noise power ratio
is equal to the reciprocal of the delay rate magnitude.  This maximum signal-
to-noise gain is achieved when the time-bandwidth product of the receiver is
chosen such that the dispersion product is approximately unity.  (Author's







Use of Automatic Direction Finders in the Homing of Aircraft on Landing
Zone/Drop Zone Beacons
Title Text
Ruck, George T. and Stuart, William D.Author Text
Battelle Memorial Institute, Remote Area Conflict Information Center,




The report discusses the use of automatic direction finders to determine the
range and azimuth of landing zones and drop zones by homing on low- and
medium-frequency beacons.  The report also discusses the effects of soil,
asymmetry of terrain, moisture, and pitch and roll of aircraft on the accuracy
of the range measurement, the field strength, and antenna pattern.  (Authors'
abstract, technical report, English language, document not available, direction
finding,  air drop operations, range finding, radio homing, radio beacons,
automatic, armed forces operations,  errors, position finding, antenna
radiation patterns, radio transmission, radio frequency, radio signals,
intensity, ranges, performance, airborne, propagation, attenuation, terrain, soil
mechanics, radio compasses, omnidirectional antennas, loop antennas,
sensitivity, utility planes, helicopters, drop zones, agile project, ADF,






Application of Wedge Diffraction to Antenna TheoryTitle Text
Rudduck, R. C.Author Text
Ohio State University, Research Foundation, Columbus, Ohio, NASA Grant
No. NsG-448; January 1966.
Source Text
Keyword Text
The method of applying geometrical optics techniques to diffraction by
antennas and scattering bodies is outlined.  The basic technique employs
diffraction by a conducting wedge, and may be applied to antennas and
scatterers which can be modeled from wedges.  This method is an extension
of the Geometrical Theory of Diffraction.  Three formulations of the solution to
wedge diffraction are used for various conditions of application.  The basic
characteristics of each formulation is discussed.  The method is discussed in
detail by application to calculation of the radiation patterns of parallel-plate
wave-guides.  The treatment of radiation patterns of pyramidal horn antennas
and rectangular waveguides, and diffraction by thick walls is outlined.  The
application of this method to analytical determination of gain, effective
aperture, and aperture admittance of parallel-plate guides and coupling
between guides is discussed.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA






Development of a Precise Geodetic Survey SystemTitle Text
Salkeld, E. M.Author Text
Trans. IEEE, vol. AES-2, no. 1, p. 48; January 1966.Source Text
Keyword Text
The development of a system to perform first-order airborne geodetic
surveying is described.  It is shown how existing distance measuring
techniques were applied to solve the operational requirement for a system
that can measure the length of lines up to 900 nautical miles long with a
probable error of 0.0017 nautical miles, and determine the nadir points of
aerial photographs within twenty-four feet for ninety percent of the
measurements.  The implementation of the Distance Measuring Equipment
(DME) using a CW carrier phase-modulated by four ranging tones is
described at the block diagram level.  It is shown that modulation with a large
index (twelve radians) reduces the ranging errors associated with multipath
propagation which formerly were a significant source of error in DME
systems.  Results of a flight test program are presented.  (Author's abstract,







Measurements of the Complete Far-Field Pattern of Large Antennas by
Radio-Star Sources
Title Text
Smith, P. G.Author Text
Trans. IEEE, vol. AP-14, no. 1, p. 6; January 1966.Source Text
Keyword Text
A correlation technique for measuring the complete far-field patterns of large-
aperture antennas is described and evaluated analytically.  The technique
uses radio-star sources and employs an auxiliary antenna for providing a
reference signal for cross correlation with the test-antenna signal.  The major
advantages provided by the correlation method, relative to single-antenna
radiometric systems, are improved sensitivity, greater interference rejection,
and the capability for measuring polarization and phase responses of test
antennas, in addition to their gain pattern.  Full realization of the ultimate
capabilities of the technique requires the performance of cross correlation for
high ratios of pre-detection to post-detection bandwidths.  (Author's abstract,
formal literature, English language/USA abstract, document not available,






Radiation Direction Detector Including Means for Compensating  for
Photocell Aging.  <NOTE> Patent assigned to NASA
Title Text
Spencer, Paul R., Salmirs, Seymour, Germann, Jr, Ernst F.Author Text
Unknown; January, 1966.Source Text
space navigation, solar radiation, direction finding,
patents, solar cells, photo tubes, alignment, monitors,
control systems,  spacecraft, guidance, celestial
navigation, solar sensors
Keyword Text
The solar sensor serves to orient missions in space by  providing a space
vehicle control system with an electrical  signal that is proportional to the
angle of incidence between  the sun and a reference axis on the space
vehicle to be  oriented.  The control system amplifies this signal to obtain  the
magnitude and sense of reaction torque required for  vehicle alignment with
respect to the solar disk.  The system  involves the use of a flat base and a






Tropical Propagation ResearchTitle Text
Sturgill, L. G.Author Text
Atlantic Research Corporation, Jansky & Bailey Research and Engineering
Department, Semiannual Report No. 7, Contract No. DA 36-039-sc-90889,
DDC No. AD 486 499, January 1966.
Source Text
Keyword Text
This is the seventh semiannual report on a research program involving
theoretical and experimental studies of the propagation of radio waves in
tropically vegetated environments.  The over-all purpose of this program is to
provide basic information about radio propagation phenomena that can be
used to improve communications equipment and techniques for military forces
in Southeast Asia and other areas with similar environments.  The first
comprehensive series of measurements of propagation and environmental
data has been obtained in a "wet-dry" tropically vegetated area in Thailand in
the vicinity of the town of Pak Chong.  Propagation measurements have been
made at discrete test frequencies in the 100-kc to 10-gc range.  A major
portion of this program is concerned with the collection and analysis of basic
data on radio propagation in relation to the physical characteristics of the
natural environment that influence propagation losses.  These characteristics
include terrain features, climate, vegetation, and radio noise.  The quantitative
effects of the environment upon radio propagation losses are being studied
through correlation analysis.  The information thus obtained will be used to
develop a comprehensive model that will permit practical predictions of range
performance of tactical mobile communications equipment in any tropical
environment.  The field measurements originally planned in the 100-kc to 425-
mc frequency range at Pak Chong were essentially completed during this
reporting period.  This report summarizes the results of these measurements
and presents certain tentative conclusions which can be drawn from the work
thus far.  A part of the field measurement program, not yet completed, has
been devoted to measurements of line-of-sight propagation in the 400-mc to
10-gc frequency range over a well-defined, vegetated obstacle.  This report
presents the initial results of these measurements, including results from
conjunctive measurements of the radio refractive index profile which were
made with a balloon-borne  wiresonde system.  (Author's abstract, technical






Automatically scanned antenna systems Final report.  Fabrication and
testing of antenna system  for use with airborne range and orbit
determination transponder stations-direction finding and  digital
switching systems, and phase shifter
Title Text
Summer, H. M.Author Text
Final Report from:  Auburn Research Foundation, Inc., Ala., 20 January 1966
131 pages, Refs, Report NASA-CR-77443, 1966.
Source Text
airborne range and orbit determination, phase shift,
radar direction finder, tracking antenna,  airborne,
antenna, arod, array, determination, digital,
direction, electronic, fabrication, finder, orbit,








A VHF direction finding system Technical report no. 5.  Very high
frequency direction finding  system with four element antenna array
Title Text
Summer, H. M.Author Text
Technical Report from:  Auburn Research Foundation, Inc., Ala., 19 January
1966, 84 pages, Report NASA-CR-74008, 1966.
Source Text
antenna array, radar direction finder, very high
frequency radio equipment, antenna, array,  direction,
electronics, element, equipment, finder, four,







Literature Survey Pertaining to Electrically Small Antennas, Propagation
through Vegetation, and Related Topics
Title Text
Taylor, J., Posey, K. A., and Hagn, G. H.Author Text
Stanford Research Institute, Menlo Park, California, Contract DA 36-039-AMC-
00040(E), Special Report No. 17, ASTIA No. AD-629 155; January 1966.
Source Text
Keyword Text
Bibliographical references, with abstracts wherever possible, are given for
reports, papers, and books pertaining to the theory and practical use of
electrically small antennas in a variety of environments and locations.
References are grouped by content into categories:  electrically small
antennas; matching circuits and antenna impedances; ground constants;
ground proximity loss; buried antennas; propagation over lossy ground;
propagation through stratified media; propagation through vegetation; patterns
and directivity of antennas over lossy ground; books, bibliographies, and
surveys; and general, including historical reviews.  A list of authors and an
index of cross references between categories are provided.  The dates of the
references extend from pre-World War II to early 1966, with the preponderant
emphasis on the period 1960-1966.  (Author's abstract, technical report
including miscellaneous government published material, English








J. Roy. Aero. Soc., vol. 70, no. 661, pp. 232-234; January 1966.Source Text
Keyword Text
This paper is a historical review written especially for the centennial edition of
the publication.  An excerpt from the paper follows:  "...Robert Watson-Watt
found himself withdrawn from the purely academic world in 1915, when he
was invited, through channels which he has never explored, to join the
Meteorological Office, and particularly the then young Branch Meteorological
Office within the Royal Aircraft Establishment at South Farnborough,
Hampshire.  There, in such intervals as the demands of conventional
meteorological work permitted, he was able to advance the young science
and art of Radio Meteorology.  An enthusiastic amateur meteorologist, C. J.
P. Cave; who could not for long be marked with the somewhat derogatory
adjective, had brought from Budapest, in or about 1910, a pen-writing radio-
atmospheric recorder which was soon, by the joint work of Cave and Watson-
Watt, replaced by much more informative equipment.  Watson-Watt's
"Instantaneous Visual Radio Direction Finder", which depended on the
cathode-ray oscillograph for its utility, was conceived in 1915, but had to
await considerable advances in the cathode-ray tube, which became very
useful in 1922-23.  This device is now very widely distributed over the
scientific and technical world of meteorology and of relative sciences.  In the
decade 1922 to 1932 the germs of radar became faintly visible, and they
bloomed in 1935.  The history of radar from that date is now familiar, but it is
not widely recognized that it grew from the soil of meteorology."  (Author's
abstract and Written for this publication by Southwest Research, formal






Lunar Radar Measurements of the Earth's  Magnetospheric WakeTitle Text
Yoh, P., Howard, H. T., Lusignan, B. B., and Eshleman, V. R.Author Text
J. Geophys. Res., vol. 71, no. 1, pp. 189-194, 1 January 1966.Source Text
Keyword Text
During the period from December 1963 to April 1964, a large number of
combined Faraday polarization and Doppler frequency measurements were
made on lunar radar echoes at Stanford, California.  The results of the
measurements taken while the moon was in the antisolar quadrant show a
large spatial variation of the electron content beyond the ionosphere.  A first-
order model of the earth's magnetospheric wake is deduced, having the following characteristics: (1)
the electron density inside the wake is about 200 cm-3m greater than the solar wind electron density;
(2) the wave extends at least to the orbit of the moon; and (3) the wake
intersects the lunar orbit at about 120 degrees from the earth-sun line.






Ionospheric Propagation StudiesTitle Text
Abraham, L. G. Jr., Levesque, A. H., Smith, J. M., Stein, S., Abramson,
N. G. and Raemer
Author Text
Interim Final Report No. 2, Applied Research Laboratory, Sylvania Electronic
Systems, Waltham, Massachusetts, 16 February 1966.
Source Text
Keyword Text
The fundamental concern of this study lies in the limiting effects of
ionospheric multipath upon angle-of-arrival measurements in wide-aperture,
electronically steerable HF phased array antennas.  It has been the purpose
of this study to investigate possible methods for modal resolution and/or
improved angle-of-arrival measurements for individual modes, within the
constraints that available antenna beamwidths are insufficiently narrow to
allow one to observe separately the individual modes, and from these render
accurate angle-of-arrival estimates.  The emphasis is on evolving methods for
identifying the many different modes simultaneously received in a long-
distance HF circuit, either by their spatial angles of arrival, or by their relative
propagation delay, or both.  In the long run, mode identification might also
usefully include some statistics  of the fading (of lack thereof) for each
individual mode.  (Abstract taken from authors' introduction, technical report,






Crossed Spaced Loop HF DF AntennaTitle Text
AnonymousAuthor Text
USN, DES DEV Group II: January/February 1966.Source Text
Keyword Text
The crossed spaced loop antenna was installed on the after trellis ECM mast
on USS BROWNSON (DD 868) during the week of 11 January 1966.  Several
receiver systems were installed in the DASH hanger to obtain calibration
curve and sense performance data over the 2-50 mc frequency range for the
crossed spaced loop antenna.  Tests were conducted during the period 14-16
January 1966 in Narrangansett Bay.  COMDESDEVGRU TWO 73' sound
boat, operating at a radius of 600 yards from the BROWNSON, made
approximately 100 circular runs to obtain calibration data on 17 frequencies in
the 2-50 mc frequency region.  Calibration data was recorded by Southwest
Research Institute engineers for analysis, the results of which will be
promulgated at a later date.  (Source of abstract unknown, technical report
including miscellaneous government published material, English






Final Technical ReportTitle Text
AnonymousAuthor Text
NOBSR 89229, RRL  Publication 301, Technical Report 18, Radiolocation
Research Laboratory, Department of Electrical Engineering, Engineering




This report summarizes the work carried  out under this contract.  This work
has been concerned with the diagnosis and evaluation of large multi-band
periodic antenna arrays and with signal fading in large antenna arrays.  The
detailed work of the program is described in the reports which are listed in
this report.  (Author's abstract, technical report, English language, file no.
RRL 301, radiolocation, radio direction finding, diversity, large antenna arrays,






Electromagnetic Wave Propagation and the  Upper AtmosphereTitle Text
AnonymousAuthor Text
Aerospace Technology Division,  Library of Congress, Washington, D.C.,
Document No. ATD 66-15, Project No. PT A66005, Contract No. 72202,
ASTIA No. AD 633 237,
Source Text
Keyword Text
This compilation of abstracts is based on Soviet-Satellite open sources
published 1964-1965.  It is the first in a series of reports reviewing Soviet
research on electromagnetic wave propagation and the upper atmosphere.
Information not directly related to the assigned subject has been included
because of its broad implications for study in this field.  The 85 entries are
arranged alphabetically by author within each of the following categories:
ionosphere and EM wave propagation (27 entries), solar and cosmic radiation
effects on the ionosphere and the geomagnetic field (34 entries),
geomagnetism and whistlers (13 entries), effect of nuclear bursts on EM wave
propagation (1 entry), aurora and EM wave propagation (7 entries), and over-
the-horizon propagation studies (3 entries).  The bibliography contains 85
entries.  Other pertinent information included:  experiments and
measurements conducted by means of the electron satellites, radio
astronomy, ionospheric inhomogeneities, ionospheric currents and winds,
solar radio emission, solar flares, atmospherics, magnetic storms,
ionospheric backscatter.  (Author's abstract, bibliography, English
language/Russia, file no. 1076, atmospheric phenomenon, upper atmosphere,
ionosphere, ionospheric propagation, electromagnetic wave generation, solar
radiation effect, cosmic radiation, radiation effect, geomagnetic field,
geomagnetism, meteorologic radar, radiation belt, aurora, atmospheric










Computer Control Company, Inc., Framingham, Massachusetts, Project No.
SR  008-0303, Contract No. NObsr-95052, Task 9624, ASTIA No. AD 640
670, 14 February 1966.
Source Text
Keyword Text
The initial study of some of the basic constraints to be applied to Flip/Chip
modules has been completed.  Masks for the preparation of experimental
samples have been designed and sample substrates and chips are being
prepared.  Ultrasonic welding equipment has been installed and is
operational.  A few samples have been bonded.  (Author's abstract, technical






The amount of lightning in summer in the area covered by the central
Asiatic thunderstorm  direction-finding group.  Thunderstorm activity
characterization by lightning discharge
Title Text
Ardabyevskaya, L. N., Leushin, N.Author Text
Joint Publications Research Service, Washington, D. C. In its recent soviet
studies in Meteorol. and Hydrol. 4 February 1966 pages 36-42 Refs/SEE N66-
19806, 10-20/ CFSTI-$3.00, 1966.
Source Text
electric discharge, lightning, thunderstorm, activity,
Asia, central, characterization, direction,  discharge,







New Method for Determining Azimuth and Latitude Independent of
Time and Zenith Distance.  <NOTE> Research note
Title Text
Baldini, Angel A.Author Text
Research Note from:  Army Engineer Geodesy Intelligence and Mapping
Research and Development Agency, Fort Belvoir, V.  Report GIMRADA-RN-
17, 2 pages; February, 1966.
Source Text
astronomical geodesics, position finding, celestial
navigation, stars, azimuth, direction finding,
projective  geometry
Keyword Text
In this research note, a method for determining azimuth and  latitude,
independent of time and zenith distance is given.  The solution is based on
the recording of the horizontal  circle readings when three or more different
stars reach the  same but unknown zenith distance.  A minimum of three
stars is  required for the solution, and the time required for making  the
computation is less than 4 minutes.  When more than three  stars are
observed at the same altitude, the set of  independent equations is solved by
the method of least  squares.  A detailed analysis of the errors upon azimuth






Self-Focusing Receiving ArrayTitle Text
Bell, D. A.Author Text
Proc. IEE, vol. 113, no. 2, p. 294; February 1966.Source Text
Keyword Text
In the paper by Withers, et al., [Proc. IEE, 112, (9), p. 1683], the frequency
separation between pilot and signal could be minimized by a modification.  If
fp is heterodyned with a local oscillator of frequency fh (common to all
channels), a new frequency fq = fp + fh can be generated in order to produce an
intermediate frequency fs - fq, which is not limited to being equal to fs - fp.
Hence, the latter difference can be made as small as filtering technique
permits, and in the limit fp might be a carrier (possibly enhanced) associated
with fs.  The practical difficulty with such a scheme is its dependence on the
phase stability of the narrowband filter involved.  A possibly disadvantageous
operational feature of associating fp closely with fs is that the system would be
truly omni-directional, instead of having a preferred direction controlled by the
independent pilot.  I think the authors are too pessimistic on signal/noise
ratio, since I cannot accept their statement in Section 5 that the signal/noise
ratio of an array of fairly widely spaced elements deteriorates for other than
broadside reception.  The constancy of signal/noise ratio with angle can be
deduced from either of two models, assuming, for simplicity, that the
resistance representing losses in the array structure is small compared with
radiation resistance.  First, consider an array in a large isothermal enclosure
(somewhat comparable with an integrating sphere in photometry), with only
the feeder brought out to the observer; the observer must find Johnson noise
corresponding to the radiation resistance and the temperature of the
enclosure.  Provided that the mutual impedance between elements of the
array is small, the radiation resistance of the array is not affected by phase
shifts in the feeds to individual elements, and therefore the noise is
independent of the direction in which the array is steered.  Secondly (and
equivalently), consider an array situated in a region which is homogeneous
from the point of view of noise; the flux of noise radiation will be the same in
all directions.  But the effective area of signal power collected from a given
signal flux, i.e.  it is proportional to the directional gain, and the noise power
collected is the product of noise flux and effective area.  Therefore the
signal/noise ratio depends only on the power fluxes of signal and noise fields,
the effective area being the same for both.  It should, perhaps, be emphasized
that this conclusion is based on the assumptions that (i) the radiation
resistance is large compared with the loss resistance of the array, which
should be true when resonant elements are employed, and (ii) mutual
Abstract Text
coupling between elements is a minor effect, which I believe the authors have
both assumed and experimentally justified for the array described in Section










Rand Corporation, Santa Monica, California, Report No.  RM-4898-ARPA,




A presentation of data processing techniques developed to obtain bearing
angle estimates of plane sonic waves using arbitrary ground arrays of
microphones.  The evaluation of the accuracy obtainable as measured by the
RMS bearing angle error is computed in detail for a proposed 16-station
square array for use in the VELA detection system.  A novel feature of the
method is that the ground trace velocity of sound need not be already known
or measured independently, but can be derived from the same measurements
as the bearing angle.  (Author's abstract, technical report, English language,
document not available, direction finding, acoustic equipment, acoustics,







On the General Solutions of Coupled-Mode Equations with Varying
Coefficients
Title Text
Chen, Yung-Sen and Shimaru, AkiraAuthor Text
Washington University, Department of Electrical Engineering Seattle,




In this report, a systematic mathematical method is introduced for the
solution of problems involving two coupled modes in a coupled system with
varying parameters.  These problems involve systems of linear differential
equations with varying coefficients.  By the use of a linear transformation of
the dependent variables and a double diagonalization process, the coupled
mode equations are reduced to two decoupled Riccati equations.  The final
form of the general solution is obtained in terms of four varying coupling
coefficients and a transform parameter.  To illustrate some applications of the
method,  solutions of two special cases which have been solved previously by
other workers are obtained.  The solutions for a number of special cases, in
which the varying coefficients are specified or  interrelated, are also obtained.
Further possible applications are indicated.  (Authors' abstract, technical
report, English language, document not available, differential equations,







Some Aspects of the Theory and Measurement of Frequency
Fluctuations in Frequency Standards
Title Text
Cutler, L. S. and Searle, C. L.Author Text
Proc. IEEE, vol. 54, no. 2, pp. 136-54, February 1966.Source Text
Keyword Text
Precision quartz oscillators have three main sources of noise contributing to
frequency fluctuations:  thermal noise in the oscillator, additive noise
contributed by auxiliary circuitry such as AGC, etc., and fluctuations in the
quartz frequency itself as well as in the reactive elements associated with the
crystal, leading to an f-1 type of power spectral density in frequency fluctuations.  Masers are influenced by the first two
types of noise, and probably also by the third.  The influence of these sources of noise on frequency fluctuation vs. averaging time
measurements is discussed.  The f-1 spectral density leads  to results that depend on the
length of time over which the measurements are made.  An analysis of the
effects of finite observation time is given.  The characteristics of both passive
and active atomic standards using a servo-controlled oscillator are discussed.
 The choice of servo time constant influences the frequency fluctuations
observed as a function of averaging time and should be chosen for best
performance with a given quartz oscillator and atomic reference.  The
conventional methods of handling random signals, i.e., variances,
autocorrelation, and  spectral densities, are applied to the special case of
frequency and phase fluctuations in oscillators, in order to obtain meaningful
criteria for specifying oscillator frequency stability.  The interrelations between
these specifications are developed in the course of the paper.  (Authors'






Study of Directivity Optimization for Linear AntennasTitle Text
Ecker, H. A.Author Text
The Ohio State University Research Foundation, Department of Electrical
Engineering, Cols., Ohio, Ph.D. Thesis, 1965; Antenna Laboratory Report
2142-1, Contract AF 33(615)-3384, Task 627801, AFAL-TR-66-38, sponsored




The purpose of this study is to investigate ways to maximize the directivity of
linear antennas.  In this investigation, a procedure is derived to maximize the
directivity function in any angular direction.  Constraints are placed on the
problem by limiting the form of the source distribution.  Additional constraints
on the direction of maximum radiation and the value of reactive power are also
considered.  Source distributions are derived which yield maximum directivity
subject to the constraints mentioned above.  The sensitivity of the directivity
function and far-field pattern to variation in the derived optimum source
distributions is analyzed.  Finally, it is shown that a helix operating in the
normal mode can approximate certain calculated cases.  There exists a
strong analogy between the mathematical procedures derived in this study for
continuous source distributions and those procedures which are applicable to
discrete arrays.  The mathematical form of a continuous distribution in terms
of the superposition of traveling waves is identical with the mathematical
forms of an array of discrete elements with a given spacing between
elements.  The similarity of the mathematical forms allows all of  the
optimization procedures derived in this study to be applied directly to arrays
of discrete elements.  Theoretical calculations indicate the possibility of
increasing the directivity of a half-wave line source to a value within the range
between three and four.  This directivity is associated with a reduction in thee
beamwidth to one-half the beamwidth of a conventional dipole.
Measurements on a helical dipole designed to approximate the results of
theoretical calculations indicate that the calculated decrease in beamwidth
are indeed possible.  (Author's abstract, technical report/thesis, English






Nonlinear Delay Line with a Constant Characteristic ImpedanceTitle Text
Fallside, F., and Bickley, D. T.Author Text
Proc. IEE, vol. 113, no. 2, p. 263; February 1966.Source Text
u=1/Ö[L(i)C(v)] and the characteristic impedance is
given by Z0=Ö[L(i)C(v)].  By appropriate choice of the
functions L(i) and C(v), there is a class of lines
whose variation in phase velocity with signal amplitude
is greater than in partly nonlinear lines (where only
the inductance or the capacitance is nonlinear), and
whose characteristic impedance is constant and not
amplitude dependent.  The theory of this type of line
is given, together with results from an experimental
lumped line which employs saturating inductors and
varactor diodes.  The theory of this type of line is
given, together with results from an experimental
lumped line which employs saturating inductors and
varactor diodes.  The line has a delay which is
variable over the range 0.8-4 ms and shows a good
agreement with theory.  For small-signal plus bias
inputs the line behaves like a linear line, except that
its delay and cutoff frequency are determined by the
amplitude of the bias.  For large-signal operation
there is considerable distortion, and shock waves can
be formed.  (Author's abstract, formal literature,
English language/abstract, document not available,
theory with experimental results)
Keyword Text
It is shown that for a lossless nonlinear transmission line in which both the
series inductance per unit length L(i), and the shunt capacitance per unit






Analysis of Electron Content Error Introduced Through the Use of a
Simplified Faraday Rotation Technique
Title Text
Goodman, John M.Author Text




Faraday rotation has proved to be an exceedingly useful tool in the study of
the ionosphere.  The amount of rotation of the electric vector of a linearly
polarized radio wave is directly proportional to the number  of free electrons
along the propagation path.  Unfortunately, the rotation angle at radar
frequencies of interest usually exceeds 180 degrees.  Several relatively
complicated multiple frequency methods have been used with success to
remove this ambiguity, including transmission at two closely spaced
frequencies with subsequent measurement of the differential rotation.  A
second method is to transmit at two widely spaced frequencies--one which
renders the rotation unambiguous and  one to provide fine scale
measurements.  Both methods rely on the fact that Faraday rotation is
inversely proportional to the square of  the radar frequency.  It is simpler to
avoid the rotational ambiguity by making certain simplifying assumptions.
The ultimate accuracy of the electron  content measurements is dependent
upon the assumptions embodied in the simplifications including total electron
content invariance with time and space.  The assumption also that implies the
target is superionospheric.  The degree of error introduced by these
constraints is the subject of this note which is specifically directed toward the
problem of deducing the columnar electron content between the Randle Cliff
radar site and Echo II (1964-4A) satellite.  (Author's abstract, technical report,






Compact HF Aircraft Antennas (2-30 Mc)Title Text
Hendershot, J. H. and Thomas, R. K.Author Text
Martin Co., Baltimore, Md., Technical Report ECOM 00477-2, Semi-Annual




The program effort reported here  is concerned with the design and
development of a broadband, compact, omnidirectional airborne antenna in
the H-F communications range (2 to 30 Mc).  The antenna will be used on
several U.S. Army aircraft, both fixed and rotary wing.  The antenna element
configuration reported here is a loop-type structure intended to induce
currents on the airframe for a predominantly vertical polarized system.  All
work on the 1/5-scale exploratory development model antennas has been
completed.  Impedance, pattern and relative gain measurements have been
thoroughly investigated.  The selected element configuration for the H-F
compact antenna is a 2-turn grounded loop.  During this interval, the major
effort was spent on the gain measurements of 1/5-scale antennas relative to a
3-foot monopole.  An  element size reduction to a 2-turn loop from an original
4-turn loop was justified from the measured gain data.  The application of
ferrite to the H-F antenna has been considered.  Measured field strength of a
matched transmitting coil, with and without ferrite material, is presented.  A
full-scale breadboard model antenna of the 2-turn loop was fabricated.
Preliminary impedance tests were made, and a successful marriage  power
test with the automatic tuner was performed at the Univac facility.  The test
plans for the 1/5-scale exploratory and the full-scale advanced development
models were written and delivered during this period.  (Authors' abstract,
technical report, English language, file no. 1098, aircraft antennas, high
frequency, omnidirectional antennas, loop antennas, electric connectors,






Lunar Dust Depth in Mare CognitumTitle Text
Jaffe, Leonard D.Author Text
J. of Geophys. Res., vol. 71, no. 4, pp. 1095-1103, 15 February 1966.Source Text
Keyword Text
A previously reported technique for preparing and imaging laboratory craters
overlain by various thicknesses of granular material has been refined.   The
resulting photographs have been compared with those obtained by Ranger 7
spacecraft.  Results support the earlier conclusion that the appearance of
lunar craters in the Ranger photographs is consistent with the presence of at
least 5 meters of granular overlay, and probably considerably more, in the
area of Mare Cognitum.  (Author's abstract, formal literature, English






Ionospheric Data Report - February 1966Title Text
Kovattana, Termpoon, EditorAuthor Text
Originated by the Military Research and Development Center, Bangkok,
Thailand, Sponsored by the Advanced Research Projects Agency, Office of
the Secretary of Defense, Report No. 66-002, Task ARPA/AGILE Code
#24.10, ASTIA No. AD 486 474, February, 1966.
Source Text
Keyword Text
Ionospheric observations are being carried out at the Electronics Laboratory of
the Military Research and Development Center in Bangkok, Thailand.  The
Center  is a joint Thai-United States organization supported by the Thai
Ministry of Defense and the U.S. Office of the Secretary of Defense,
Advanced Research Projects Agency R&D Field Unit.  Data are being taken
with a modified model C-2 Vertical-Incident sounder.  Ionograms are supplied
to Environmental Sciences Services Administration at Boulder, Colorado for
inclusion in the data base which supports their production of the World Wide
Propagation Charts.
Vertical-Incidence Sounder Site at Bangkok, Thailand
Geographic
  Latitude:  13.73ºN Longitude:  100.57ºE
Geomagnetic
  Latitude:  2.5ºN Longitude:  169.83ºE







A Study of the Equiangular Spiral AntennaTitle Text
Laxpati, S. R. and Mittra, R.Author Text
Electrical Engineering Department, University of Illinois,  Urbana, Illinois,
Technical Report No. 92, Antenna Laboratory Report No. 65-20, Contract No.
AF33(615)-3216, Project No. 6278, Task No. 627801, AFAL-TR-65-330,




Three boundary value problems associated with the spiral geometry are
studied.  In the first part of this work, the source-excited planar sheath spiral
antenna problem is solved exactly.  The formulation is in the terms of Hankel
transform representation of  the electric and magnetic Hertz potentials.  The
approximate form of the current density on the antenna structure is
determined.  It is found to be in good agreement with the experimental
measurements on a two-arm antenna.  The Hankel transform formulation of a
two-arm thin wire planar spiral is also discussed.  Because of the complexity
of the problem, a closed form solution is not possible.  An iterative technique
for the solution is presented.  It is found that the zeroth order solution can be
related to the solution of the corresponding sheath version.  From a
knowledge of the approximate current distribution on the two-arm spiral, the
far-field radiation patterns are obtained by means of vector potential approach.
 The general nature of the radiation patterns are found to be in agreement with
the experimental results.  Some radiation patterns off a four-arm antenna
excited in two different manners are also presented.  A more general
boundary value problem associated with  a source-free conical sheath spiral
antenna including the limiting case of a planar structure is studied.  The
formulation is in terms of a sum of an infinite number of electric and magnetic
spherical waves.  The coefficients  of field expansion are found to be solutions
to a set of simultaneous linear difference equations.  No meaningful numerical
results are possible due to the build-up of round-off error.  (Authors' abstract,
technical report, English language, file no. 1065, spiral antenna, equiangular,






Synthesis of Counters with Any Kind of FeedbackTitle Text
Maxwell, L., and Marazzi, C.Author Text
Proc. IEE, vol. 113, no. 2, p. 271; February 1966.Source Text
Keyword Text
Algebraic expressions may be used to describe the analysis of digital
counters with various types of feedback loops.  It will be shown that such
expressions may also be used to advantage in realization procedures of the
synthesis of counters.  Design procedures are shown for the synthesis of
counters with specified periodic sets of bases.  (Author's abstract, formal






Athena Flight No. 037 (3 February 1966)   <NOTE> Meteorological data
rept.
Title Text
Richart, Harold M.Author Text
Meteorological Data from:  Atmospheric Sciences Lab White Sands Missile
Range,  New Mexico.  Report DR-3, 44 pages.
Source Text
hypersonic test vehicles, launching sites, Utah,
ignition, firing tests (ordnance),  meteorological
phenomena, ballistics, velocity, atmospheric motion,
wind, measurement,  meteorological balloons, New
Mexico, radiosondes, impact prediction, direction
finding,  radio receivers, sounding rockets,
meteorological instruments, meteorological radar,
atmospheric temperature, barometric pressure, humidity,
refractive index, upper  atmosphere, areas, Athena,
Loki, Research rockets, NTISDODXD
Keyword Text
Meteorological data gathered for the launching of Athena Flight Number 037
Vehicle  C-030 are presented for the Air Force Ballistic Missile Re-entry







Multichannel Time-of-Arrival Instrumentation System.   <NOTE>
Technical rept. Jul  64-Nov 65
Title Text
Robinson, Michael GAuthor Text
Technical Report from:  Air Force Weapons Lab, Kirtland AFB, New  Mexico
Report AFWL-TR-65-191, 150 pages; February, 1966.
Source Text
soil mechanics, nuclear explosions, instrumentation,
seismic waves, stresses, high speed  cameras,
transmission lines, relaxation oscillators, simulation,
drop tests, angle of arrival,  sand, rock, velocity,
digital systems, suspension devices, springs, damping,
accelerometers,  optical equipment, time delay relays,
underground, shock waves, small boy shot, time of
arrival, NTISDODXD
Keyword Text
To fill the Air Force's need for a low-cost-per-channel instrumentation system
to  accurately measure the propagation of soil stress waves, an experimental
6-channel  Time-of-Arrival system was developed. Upon delivery of this
prototype system to the Air  Force Weapons Laboratory, an evaluation
program was initiated to determine its  feasibility. Because of the success of
the prototype system a 100-channel system was  constructed by the AFWL.
This upgraded system was used successfully in a simulated  nuclear test






A Computer Method for the Determination of the Distribution of Low
Lying Ionization Using Ordinary and Extraordinary Wave Traces in
Ionograms
Title Text
Sanatani, S. and Shirke, J. S.Author Text
J. Atmos.  Terrest. Phys., vol. 28, no. 2, pp. 185-97, February 1966.Source Text
Keyword Text
In this paper, a method is presented to extend the electron density
distribution to levels well below that corresponding to the threshold frequency
of an ionogram using both the ordinary and the extraordinary ray traces.  The
routine procedure for doing this is considerably simplified, if certain constants
which are fixed for a given station are evaluated beforehand.  A flow chart
adoptable for an IBM 1620 computer program has been prepared.  An
example of a typical early morning ionogram has been  presented in some
detail.  Various features of night-time ionization have been brought  out using
the analysis of hourly records taken on a winter night.  It is noted that the real
altitude corresponding to the base of the ionosphere is on an average too high
by about 50 km over what would have been apparently estimated from the
ordinary ray trace alone.  Further, these errors in the true height estimate are
seen to increase towards sunrise reaching values as high as 80 km, the
minimum being close to 35 km shortly before sunset.  (Authors' abstract,






Broad-Band VLF Transmitting Terminated DipoleTitle Text
Sheeley, E. W.Author Text




The need is cited for an efficient, easily constructed broad-band VLF
transmitting antenna for ionospheric and other research.  A multiconductor
horizontal dipole is investigated experimentally and theoretically.  The
radiated E-field equations are derived for the terminated dipole, and field-
strength measurements made out to 1400 km confirm the equations.  Two
such dipoles (a 5-conductor over soil of 16 mmho/m conductivity, and another
with 10 conductors over a lava bed of 0.8 mmho/m conductivity) were
constructed in the California desert.  Measurements made yielded design
data:  impedance measurements to obtain propagation constants, bandwidth,
attenuation per unit length, and mutual and characteristic impedance.
Methods of improving efficiency of the horizontal dipole are discussed.
(Author's abstract, technical report including miscellaneous government







Site and Reradiation Error Predictions in Submarine Direction FindingTitle Text
Sherrill, W. M. and Travers, Douglas N.Author Text
Southwest Research Institute, San Antonio, Texas, Task Summary Report
No. 23, Project SF-0010801, Contract NObsr-89167, Task 9258, ASTIA No.
AD 369 659, 1 February 1966.
Source Text
Keyword Text
Naval shipboard and submarine direction finders operate in a severe
reradiation environment caused by nearby superstructure.  Although the
shipboard and submarine sites are significantly different, each presents its
own reradiation problems.  For the submarine, the close proximity and short
effective height above the sea of the DF antenna and reradiators determine the
reradiation characteristics.  The effect of reradiation on the bearing accuracy
of both the amplitude comparison and the phase comparison direction finder
is briefly developed.  Specific analysis based on detailed studies included in
the Appendices indicate the effects of reradiation on the sine-cosine DF
antennas (amplitude) and reradiation effects to be expected for two general
types of phase comparison methods.  Curves of bearing error versus observed
bearing computed from the analysis are given for the simple loop antenna for
the 3- to 200-mc frequency range, using nine simplified periscope-DF antenna
geometries.  These results show bearing errors greater than  40 degrees near
the quarter-wave resonance of the periscope.  These results are in general
agreement with a single set of calibration curves furnished by USNUSL taken
aboard the submarine USS Trout (SS 566) with the AN/SRD-7 simple loop DF
equipment.  It is concluded that the variable configuration  of extended masts
(which is determined by the submarine commander) can produce a highly
variable reradiation environment affecting the DF antenna.  Therefore, HF to
VHF direction finders must be carefully calibrated for specific operational
configurations of periscope, DF antenna, and other extended antenna masts.
Only these configurations must be used during operation for reliable use of DF







Theory and Practical Design of Phase-Locked ReceiversTitle Text
Tausworthe, Robert C.Author Text
Theory and Practical Design of Phase-Locked Receivers, vol. I and II, Jet
Propulsion Laboratory, California Institute of Technology, Pasadena,
California, Technical Report No. 32-819, 15 February 1966.
Source Text
Keyword Text
This is Volume I of a two-volume work on the theory of phase-locked
receivers, with pertinent reference material on practical receiver design.
Volume I is primarily devoted to the performance of carrier-tracking loops,
including a rigorous treatment of narrow-band systems having IF limiters.  The
bulk of the work is based on a theoretical linear model, but a nonlinear
method is also presented to predict behavior near the threshold.  The
emphasis throughout the work is toward completeness, simplicity, and
internal consistency of the material assembled.  Part I of the volume is an
exposition of the theory, the resulting equations, and the design philosophy
that have enabled the phase-lock concept to evolve into the basic principle
underlying  the most sensitive receivers in the world today.  Part II is a
condensed version of Part I, intended as a quick reference to formulas,
definitions, and salient design considerations.  (Author's abstract, book,










Special Technical Report 16, SRI Project No. 4240, Contract No. DA-36-039
AMC-00040(E), Order No. 5384-PM-63-91, ARPA Order No. 371, ASTIA No.
AD 487 495, sponsored by the U.S. Army Advanced Research Projects
Agencies, Washington, D.C. February 1966.
Source Text
Keyword Text
A mathematical model of a short dipole antenna in a homogeneous, isotropic
forest medium is developed.  Height gain function and directivity patterns at
HF are calculated for two cases, antenna in the open and in a forest, and
these calculations are compared with some preliminary airborne
measurements made with resonant dipoles.  Excellent agreement between
calculated and measured patterns and gain is obtained.  Dipole gain at low
elevation angles is found to increase in the forest (over the open-field case).
Permutation of the six parameters of the model (permittivity and loss tangent
of both earth and forest, antenna height, and forest height) indicates that the
effect of antenna height (hα) is the most significant.  Forest height and
permittivity of the forest become important at the very low elevation angles
and the loss tangent of  the earth becomes important at low antenna heights
(hα < λ/10).  The dielectric constant of the ground and loss tangent  of the
forest are apparently relatively unimportant variables when checked over the
ranges that seem reasonable for tropical forests.  (Author's abstract, technical






On the Theory of Scattering by an Arbitrary Array of Finite Length
Parallel Wires
Title Text
Thiele, Gary A.Author Text
Ohio State University Research Foundation, Columbus, Ohio, Processed for
Defense Documentation Center, Defense Supply Agency, ASTIA NO. AD 632
809, 1 February 1966.
Source Text
Keyword Text
It has been shown previously that a continuous cylindrical metallic surface
could be approximated by an array of infinitely long thin wires in order to
obtain the far-zone scattered field.  Such a technique found  useful application
in predicting the far-field pattern in the horizontal plane of a thin vertical
antenna near a vertical cylindrical scatterer in many, but not all, situations.
For instance, valid results could be obtained only if the scatterer was on the
order of twice as tall as the antenna, and even then only in the azimuthal
plane.  As a result it was decided to use wires of finite instead of infinite
length to approximate metallic cylinders of finite height.  Since the current on
each finite wire is non-uniform,  it is necessary to represent the current by a
Fourier series, the coefficients of which are determined by forcing the total
tangential electric field to vanish at several points along each wire.  This
generates a system of linear equations which can readily be solved on a
digital computer for the Fourier coefficients.  Some representative calculated
and experimental results are presented which shown the general validity of
the approach.  In addition, methods for substantially reducing the running time
of the program on the computer are explained.  (Author's abstract, technical






The Calculation of the Heights of the Peaks of the Ionospheric LayersTitle Text
Titheridge, J. E.Author Text
J. Atmos. Terrest. Phys., vol. 28, no. 2, pp. 267-9, February 1966.Source Text
Keyword Text
The five-point Kelso analysis, for calculating the real height of reflection at any
frequency in terms of the virtual heights at five lower frequencies, is compared
with a single-polynomial analysis  using the same frequencies.  The two
methods are found to give the same result, to within one part in a thousand,
for any virtual height curve.  When used to calculate the real height (hm) at a
critical frequency, both methods give a result which is 10-20 km too low.  The
polynomial method was therefore modified by including a parabolic peak in
the assumed form of the real height curve.  This reduces the systematic error
in hm to less than 0·5 km.  The same result can be obtained by adding a
correction C(h5' - h4') to the Kelso analysis.  Values of C are given for use with
five and ten point Schmerling coefficients at dip angles up to 80 degrees.






Two Methods of Determining Integers in Wide-Based InterferometersTitle Text
Turner, W. R.Author Text











External Bioelectrodes: A Battery Substitute for Biological Telemetry
Systems
Title Text
Tye, Frank C. and Reynolds, Luther W.Author Text
Hahnemann Medical College and Hospital, Dept. of Medicine,  Philadelphia,
Pa., Final Report, STAR No. N66 19635,  February 28, 1966.
Source Text
Keyword Text
The power output of various electrode pairs, in saline and on the skin, have
been reported.  Probable reasons for variations in the power output have been
included.   A basic minimal power output for the Mg - Ag electrode pair has
been established and found to be more than adequate for telemetry systems.
Electrodes have proved to be reliable over long periods of  time without special







Co-Channel Interference Suppression by Use of Spaced Loop AerialTitle Text
Ullah, I.Author Text
Pakistan Engr., vol. 6,  no. 2, pp. 73-8, February 1966.Source Text
Keyword Text
The effect of an interfering signal can be minimized by rotating a single loop
aerial; however, it is difficult to obtain a deep null in the radiation pattern of a
single loop.  The aerial described consists of two spaced loops fed in
antiphase.  These are well screened and cathode followers are used in order
to match the tuned loops to the receiver input.  The amplifiers are balanced in
order to give a deep null.  Details of the construction are given.  (Engineering






On the Theory of Wave Propagation in a Bounded Compressible PlasmaTitle Text
Wait, J. R.Author Text
Can. J. Phys., vol. 44, no. 2, p. 293; February 1966.Source Text
Keyword Text
The influence of boundaries on wave propagation in a compressible plasma is
considered.  Although the models chosen are highly idealized, a number of
interesting complexities arise that may be significant in actual bounded
plasma configurations.  For example, it is demonstrated that a perfectly
conducting metallic boundary will support a surface wave in the plasma.
However, if the boundary is not perfectly rigid, the surface wave will be
attenuated even when the plasma is collisionless.  Certain aspects of multiple
reflections between two parallel boundaries are also treated in the paper.







Investigation of use of Superimposed Surface Wave ModesTitle Text
Wong, N. S., Sheaffer, S., and Tang, R.Author Text
Hughes Aircraft Co., Fullerton, California, Final report, Contract No. AF
19(628)-4984, ASTIA No. AD 631 936, prepared for HQ. AFCRL, OAR (CRD),
United States Air Force, Bedford, Massachusetts, February 1966.
Source Text
Keyword Text
A novel method of achieving a matched radiating element in a phased array
antenna over a specified scan angle has been investigated.  The radiating
element consists of an open-ended waveguide supporting the two lowest order
modes.  Each of these modes excites a surface wave along the array.  When
appropriately superimposed, the two surface waves yield the correct shape of
mutual impedances which produce a constant driving point impedance over a
specified scan angle when all elements in the array are driven.  The existence
of these surface waves has been verified by the experimental investigations.
The near fields, both of the radiation and the induction types, were shown to
be important under certain conditions.  Using a scattering formulation instead
of impedance formulation, this method of control of driving point impedance
can be regarded as combining two or more modes such that the reflections of
these modes tend to cancel each other at the driven terminals.  A VSWR of
less than 1.2:1 over a ±60º scan angle from broadside was obtained
theoretically for a linear array of open-ended waveguides supporting the two







An RF Activated Antenna SwitchTitle Text
Angel, K. W.Author Text
Trans. I.E.E.E., vol. VC-15, no. 1, pp. 77-80, March 1966.Source Text
Keyword Text
The development of high power semiconductor technology has suggested that
the mechanical antenna relay should be replaced by a highly reliable solid
state system.  Many approaches to this problem are possible using forward
and reverse biasing with various types of switching diodes.  However, the
advantages of simplicity and convenience make the r-f activated system very
attractive.  The term "r-f activated" is used to mean a "block box" that has
only three terminals; one each for the antenna, receiver, and transmitter.  In
its passive state, the receiver is connected to the antenna and the transmitter
is isolated.   Application of r-f to the transmitter terminal connects the
antenna to the transmitter and isolates the receiver.  Two major problems
must be overcome in order to make a useful r-f activated antenna switch.
First, because of power loss in the unbiased switching diodes, considerable r-
f power is lost during transmission requiring higher input power and large
expensive power diodes.  The second problem arises from the low threshold
voltage of a simple P-N junction diode.  Therefore, spurious antenna power
can break down the switching diodes during the receiving mode.  These
problems have been solved by the unique application of known semiconductor







Techniques for Integrating Solid-State Circuitry into AntennasTitle Text
AnonymousAuthor Text
Ohio State University Research Foundation, Columbus Antenna Lab., Interim




An analysis is given on higher-order waveguide mode excitation and
superposition, for  synthesizing increased-directivity source distributions.
Consideration is given to obtaining increased directivity from multiport spiral
antennas.   A technique is given for reducing slot-antenna pattern distortion
resulting from a finite ground plane.  A multiport archimedes spiral antenna
utilizing parasitic excitation is described and test patterns are shown.
Integration of amplifiers into a two-element interferometer direction-finding
system is discussed.  A comparison on existing amplifiers and amplifier
requirements for the direction-finding system is presented.  The feasibility of
increasing the dynamic range of transistorized amplifiers by as much as 235
dB is demonstrated.  Finally, the design of two identical 435 MHz amplifiers
which have a 4.5 dB N.F., 20 dB gain, a 50 MHz bandwidth, a cross-
modulation level of 140 MV, and nearly identical phase characteristics is
given. A digital work generator for use with an eight-element slot-array
operating at a 2 MHz clock rate and capable of operation in either an
automatic mode of single-pulse mode is described.  (Abstract source
unknown, technical report, English language, document not available, antenna
components, integrated circuits, antennas, antenna feeds, waveguides, spiral
antennas, slot antennas, antenna radiation patterns, direction finding, high
frequency, interferometers, ultrahigh frequency, band-pass amplifiers,
semiconductor devices, transmitter-receivers, phase-locked systems,






Techniques for Integrating Solid-State Circuitry into AntennasTitle Text
AnonymousAuthor Text
Air Force Avionics Laboratory, Wright-Patterson AFB, Ohio, Technical Report
No. 2142-3, Interim Technical Report; 20 March 1966.
Source Text
Keyword Text
An analysis is given on higher-order waveguide mode excitation and
superposition, for synthesizing increased-directivity source distributions.
Consideration is given to obtaining increased directivity from multiport spiral
antennas.  A technique is given for reducing slot-antenna pattern distortion
resulting from a finite ground plane.  Pattern ripple is shown to be reduced
from 2.0 dB to 0.4 dB.  A multiport Archimedes Spiral Antenna utilizing
parasitic excitation is described and test patterns are shown.  Integration of
amplifiers into a two-element interferometer direction-finding system is
discussed.  A comparison on existing amplifiers and amplifier requirements
for the direction-finding system is presented.  The feasibility of increasing the
dynamic range of transistorized amplifiers by as much as 25 dB is
demonstrated.  Finally, the design of two identical 435 MHZ amplifiers which
have a 4.5 dB N.F., 20 dB gain, a 50 MHZ bandwidth, a cross-modulation
level of 140 mv, and nearly identical phase characteristics is given.  A digital
work generator for use with an eight-element slot-array operating at a 2 MHZ
clock rate and capable of operation in either an automatic mode or single-
pulse mode is described.  The design and initial test results for an accurate
broadband phase detector for use with a 1 GHz slot-antennamitter and
capable of performing accurately over a 13 dB input power range are
presented.  Design considerations for an eight-element slot-antennafier array
are given along with a description and evaluation of the work completed.  A
description of the logic system and circuitry for use with the antennafier array
is given.  A design and analysis of a 1 GHz cavity-backed slot-antennamitter
is presented.  Results indicate the device is capable of 1/4 -watt power output
at frequencies between 800-1200 MHZ.  Circuitry, both RF and digital, for a
phase-locked slot-antennafier array element is given.  (Author's abstract,
technical report including miscellaneous government published material,






Impedance of a Loop Antenna  in a Conducting MediumTitle Text
Benning, Carl J.Author Text
Trans. I.E.E.E., vol. AP-14, no. 2, pp. 242-3, March 1966.Source Text
Keyword Text
In a recent paper by Galejs, it was concluded that a thin layer of insulation
will help to maintain a uniform current flow around a loop antenna when it is
immersed in a conducting medium.  Furthermore, it was also suggested that
the presence of the insulting martial could be neglected when computing the
impedance of the loop antenna.  These findings tend to validate the approach
used by Kraichman and Moore in their analyses of the loop antenna located
in a conducting medium.  In view of these results, it now seems likely that a
more complete evaluation of the impedance integral used in Kraichman and
Moore could be useful in future studies dealing with the impedance properties
of loop antennas.  Thus, the purpose of this communication is to show how
the impedance integral for a loop immersed in a conducting medium can be
evaluated in terms of tabulated functions.  (Author's abstract, formal literature,






Effect of Ionospheric Reflections on the Nature of the Waveforms of
Radio Atmospherics
Title Text
Bhattacharya, H., and Rao, M.Author Text
Radio Science, vol. 1, no. 3, p. 309; March 1966.Source Text
Keyword Text
It is well known that ionospheric reflections modify the shape of the
waveforms of atmospherics.  In this paper an attempt is made to deduce
theoretically the shape of the waveform of the pulse radiated by a lightning
discharge, after it has undergone successive reflections at the ionospheric
layer.  To this end, the return-stroke current due to the lightning discharge is
assumed to follow the usual double exponential formula with Kimpara's values
of the constants.  The ionosphere is taken to be a sharply bounded
homogeneous medium and the geometric reflection is assumed to hold.
Using Fresnel's reflection coefficient, an expression is obtained for the final
shape of the reflected pulse.  The plots of this expression for the different
orders of reflection show that relative to the amplitude of the positive half of
the reflected pulse waveform, the negative half increases in amplitude with the
order of reflection.  It is observed that there is a decrease in the quasi-
frequency of the reflected pulse waveform with the increase in the order of
reflection.  Some reflection types of waveforms have actually shown these
features.  (Author's abstract, formal literature, English language/USA






High Frequency Direction FindingTitle Text
Burtnyk, N.Author Text
Bulletin of the Radio and Electrical Engineering Division, National Research




A review of  project work accomplished, using wide aperture interferometers
toward the reduction of errors.  Experiments with single-scan and time
averaging observations are reported.  A final report of the project is planned.
(Abstract written for purpose of this publication by Southwest Research,






Some Accuracy Considerations in Passive Location FindingTitle Text
Butterly, Peter J.Author Text
John Hopkins University, Carlyle Barton Laboratory, Baltimore, Maryland,
Report No. AF-122, Contract No. AF33(657)-11029, Project No. 4036, Task
Nr. 403601, AFAL-TR-66-98, ASTIA No. AD 482 431, sponsored by AFAL
(AVWW/Charles Ambuske), Wright-Patterson AFB, Ohio, March 1966.
Source Text
Keyword Text
This report considers four topics related to the accuracy of an estimate of
position based on observations of angular bearing.  It has five sections.  (1) A
statement and description of the overall problem constitutes a general
introduction to the four sections which follow.  (2) The greatest angular
accuracy which can be achieved by phase comparison methods is
discussed.  By considering the phase detector as a means of providing an
unbiased estimate of the phase difference  of two sinusoidal signals corrupted
by random noise originating within the measurement system, the RMS error
associated with this estimate is shown to have a lower bound which depends
only on the signal-to-noise ratio.  From this, the corresponding minimum error
associated with a measurement of angular bearing is derived and its value
plotted as a function of bearing angle for some representative signal-to-noise
ratios.  (3) The results of the preceding section are used to investigate how
angular accuracy is influenced by doubling the frequency of the incoming
signals before comparing their  phases.  It is shown that this results in an
increase in the standard error by an amount which depends on the signal-to-
noise ratio prior to the conversion process.  (4) This section of the report
describes the effect of an error in the position from which a bearing
measurement is made.  In many instances, all that is known concerning
errors of this type is that their magnitude does not exceed a given limit.  It is
shown that, for this case, the maximum position error may be described by
means of an equivalent error in bearing angle.  This permits a comparison with
a measure of the true bearing error to be made,  so providing an approximate
means of assessing the relative contribution of errors of each type.  (Author's






Investigation of Advanced Receiver TechniquesTitle Text
Chernega, John and Herbert, CharlesAuthor Text
Quarterly Report No. 1, HRB-Singer, Inc., State College, Pa., Report No.
96911-1, Contract No. DA28-043-AMC-01868(E), Project No. 5A679191D902,
03, 18 ECOM-01868-1, ASTIA No. AD 484 251, sponsored by U.S. Army
Electronics Command, Fort Monmouth, N.J., (AMSEL-WL-S), 31 March 1966.
Source Text
Keyword Text
Task I:  Intermodulation distortion is studied in low noise preamplifiers and
several circuit techniques are described which produce improvements in 3rd
order intermodulation distortion in a 200 to 400 Mc transistor amplifier.  Task
II:  The purpose of this task is to investigate the feasibility of designing
varactor tunable oscillators covering the 1 to 2 Gc and the 2 to 4 Gc
frequency range.  This report contains data for an oscillator covering the 1 to 2
Gc frequency range that requires a tuning voltage of approximately 120 volts
and has output powers varying from 2 milliwatts to 8 milliwatts.  (Authors'






Some Noise Suppression, Signal Reception, and Polarization
Measurement Properties of Cross-Correlated Antennas
Title Text
Childers, D. G. and Green, R. B.Author Text
Trans. IEEE, vol. EMC-8, no. 1, pp. 32-38, March 1966.Source Text
Keyword Text
Some recent results concerning the suppression of isotropic unpolarized
noise fields obtained by studying the spatiotemporal cross-correlation
functions of dipoles imbedded in the spatial noise field have motivated the
investigation of the signal reception  properties of dipole arrangements with
such noise suppression characteristics.  The signal reception problem  is
approached by considering antenna cross-correlation which simultaneously
includes the spatial properties (i.e., the effective height function) of the
antenna along with the temporal processing properties of the cross-correlation
detection process following the antenna array.  The analytical techniques
used include the antenna height function, cross-correlation, and coherency
matrix representation.  The results obtained for a general antenna height
function are applied to the specific case of dipole antennas.  A technique  of
polarization measurement for incident radiation is derived by examining the
cross-correlation function expressed in coherency matrix notation when the
dipole antenna effective height function is used.  (authors' abstract, formal






Initial Production Test of the AN/ARN-83 Automatic Direction Finding
Set.  <NOTE>  Final rept.
Title Text
Dutton, Edward J.Author Text
Final Report from:  Army Aviation Test Board Fort Rucker Ala., 22 pages;
March, 1966.
Source Text
direction finding, production engineering, operational
test and evaluation, acceptance  tests, helicopters,
automatic, AN/ARN-83, UH-1 Aircraft, NTISDODXA
Keyword Text
The USAAVNTBD conducted the Initial Production Test of the AN/ARN-83
Automatic Direction Finding Set in the vicinity of Fort Rucker, Alabama, from
3  January to 23 February 1966. The ADFs were installed in a UH-1D
Helicopter and a  U-8D Airplane and were operated in flight for 54 hours during
the tests. The general  concept of this test was to verify adequacy and quality
of the AN/ARN-83 by  performing the same operational and flight tests on the
AN/ARN-83 as those  conducted on the off-the-shelf ADF.  Additional tests
were conducted to determine  whether the deficiencies and shortcomings of
the off-the-shelf equipment had been  corrected. The installation
characteristics were adequate and were the same as those of  the previously-
tested off-the-shelf equipment. The in-flight performance of the  AN/ARN-83







Research in Connection with Propagation of  Very Low Frequency (VLF)Title Text
Eitzenberger, Joseph, Fischer, W., Harbauer, J. K., et al.Author Text
Battelle Institute, Frankfurt/Main, Germany, Annual Technical Report No. 1,
DDC no. AD 481 243L, March 1966.
Source Text
Keyword Text
The VLF work described in this report includes amplitude and phase
recordings  of various VLF transmissions, evaluation of  the recordings,
design and construction of devices, and  special experiments.  Phase and
amplitude of GBR, NPG, NBA, NSS, and NPM transmissions were recorded
at Frankfurt/Main, West Germany.  In evaluating the recordings, especially
the phase behavior of the NSS signal was investigated.  A dynamic
compressor for the VLF receiving and recording stations and a calibrator for
the tuned VLF antennas were designed and constructed.  For the recording of
the atmospheric noise level, a simple device was developed and put into
operation.  Tests were carried out for changing the 360-degree phase
recording  of the VLF station to multi-period recording, and for recording
amplitude and phase of the frequency shift keyed transmissions.  (Abstract
source unknown, technical report, English language/Germany, Document not
available, ionospheric propagation, very low frequency, wave transmission,
radio receivers, direction finding, blackout, west germany, diurnal variations,







Comparison of Time-Delay Spread and Spatial Coherence for
Ionospheric Propagation
Title Text
Felperin, K. D.Author Text
Radio Science, vol. 1, no. 3, p. 285; March 1966.Source Text
Keyword Text
This paper describes spatial selective fading (interference patterns due to
modal arrival angle differences) as a homogeneous random process.  It is
shown that for ionospheric propagation, the power spectrum in vector wave
number (wave number dispersion profile) should be of approximately the same
shape as the power spectrum in time delay (time-delay profile).  On the basis
of this similarity, it is suggested that the correlation between signals from
spaced antennas (spatial coherence) should be inversely proportional to RMS
time-delay spread.  An experiment was performed on a 4100-km path at 7
and 14 Mc/s to verify this assumption.  Results are generally in agreement
with theory, and discrepancies that do exist are analyzed.  (Author's abstract,







On Short Antennas Immersed in Two DielectricsTitle Text
Fielder, D. C.Author Text
Trans. IEEE, vol. E-9, no. 1, p. 34, March 1966.Source Text
Keyword Text
With the assumption that the customary current distribution and far-field
distance approximations apply, this  paper develops the far-field expressions
for short linear antennas (2h =  (Wreath Product)  < λ/10), each half
immersed perpendicularly h meters in a dielectric.  As an illustration of topics
 such as linear antennas, reflection and refraction at a dielectric interface,
phasor addition of waves from several sources, etc., for the undergraduate
student, the paper demonstrates that the E and H far fields at a given point in
the first dielectric are invariant to the second dielectric provided the first
dielectric is not changed.  (Author's abstract, formal literature, English






A Compact Derivation of Formulas for Propagation over a Plane Earth in
a Homogeneous Atmosphere
Title Text
Gerks, I. H.Author Text
Trans. IEEE, vol. E-9, no. 1, March 1966.Source Text
Keyword Text
The method of Fourier transforms is used to separate variables in the two-
dimensional wave equation.  The resultant ordinary differential equation in the
transformed height function is solved, subject to boundary conditions at the
surface of the earth, the source, and very great height.  Use of the inverse
transform then leads  to the complete solution, in the form of an integral, as a
function of height and radial distance.  This integral cannot be evaluated
exactly except by numerical methods.  However, for all except the shortest
distances, a practical solution can be obtained by the saddle-point method.
This procedure demonstrates the existence of a diffracted wave in addition to
the components obtained from geometrical optics.  (Author's abstract, formal






Comparison of Actual and Optimum Direction Finding AccuracyTitle Text
Gutkin, L. S.Author Text
Part 2, Telecommunications, vol. 21, no. 3, pp. 114-18, March 1966.Source Text
Keyword Text
Comparison of actual and optimum direction finding accuracy; direction finder
(DF) operating under conditions of automatic tracking of angular coordinates
of target is considered; effect upon DF accuracy of noncoherence of signal
pulses (or noncoherent summing of coherent pulses) is analyzed; conditions
under which optimum  accuracy can be obtained in spite of noncoherence are
derived; accuracies for continuous and pulsed signals are compared.
(Abstract source unknown, formal literature, English language, document not






Comparison of actual and optimum direction-finding accuracy.
Direction finder accuracy  optimization, considering automatic tracking
of target angular coordinates
Title Text
Gutkin, L. S.Author Text
Radiotekhnika, Vol.  21, March 1966, pages 63-68. Telecommunications and
Radio Engineering, Part II - Radio Engineering, Vol. 21, March 1966, pages
114-118. Translation, 1966.
Source Text
optimization, radio direction finder, radio tracking,
signal transmission, target recognition,  transmission,
accuracy, amplifier, analysis, automatic, bandwidth,
carrier circuit,  coherence, control, direction,
finder, frequency, modulation, noise, oscillation,







Research-Engineering and Support for Tropical CommunicationsTitle Text
Hagn, G. H., Parker, H. W. and Younker, E. L.Author Text
Stanford Research Institute, Menlo Park, California, Semiannual Report 5, DA-
36-039 AMC-00040(E), Order No. 5384-PM-63-91, ARPA Order No. 371,
ASTIA No. AD 486 466, sponsored by Advanced Research Projects Agency,
Washington, D.C., March 1966.
Source Text
Keyword Text
Communications research in a tropical environment is needed to develop
improved equipment and techniques for use by military forces in Southeast
Asia and other areas of similar environment.  This report covers the following
research effort in Thailand during 1 April through 30 September 1965:  (1) RF
noise measurement study was continued.  (2) A series of HF antenna
orientation measurements were conducted.  (3) Faraday rotation experiments
were continued using data from satellites Transit 4A and Beacon S66.  (4)
Ionospheric data from a C-2 sounder in Bangkok,  Thailand has continued to
be compiled and published in report form.  (5) A program was initiated using
oblique sounders to investigate tropical communications over short
ionospheric paths at HF.  (6) Xeledop antenna pattern measurements of
selected field antennas were made over flat terrain and in selected forest
areas in CONUS.  A theoretical model for a short dipole in foliage was
developed and tested successfully.  (7) Methods of measuring electrical
properties  of foliage, and of ground constants in the presence of foliage were







Low Profile Interrupted Coaxial RadiatorTitle Text
Hanneman, Douglas A.Author Text
Technical Report AFAL-TR-66-5, Air Force Avionics Laboratory, Wright-
Patterson Air Force Base, Ohio, March 1966.
Source Text
Keyword Text
The purpose of this work was to provide some design criteria for a class of
antenna that has come to be known as the interrupted coaxial radiator or
abbreviated as the ICR antenna.   Preliminary theory and investigation tended
to treat the ICR as a free space antenna and early models and measurements
reflected this attitude.  It was soon shown the antenna worked very well
fastened conductively to the ground plane.  Two interesting characteristics of
this antenna were soon developed.  (1) An array mode of operation where the
distance between slots was essentially one full guide wavelength.   (2) A low
frequency mode of  operation in which all of the cylindrical elements merge to
form a single element structure approximately one half the guide wavelength.
Three models were constructed and successfully supported the two mode
theory of operation.  Possibilities and difficulties are outlined for this novel new






Electromagnetic Scattering by Loaded Wire LoopsTitle Text
Harrington, R. F., and Ryerson, J. L.Author Text
Radio Science, vol. 1, no. 3; March 1966.Source Text
Keyword Text
The problem of electromagnetic scattering by circular wire loops loaded with
lumped impedances along the wire is considered.  A solution to the
appropriate integral equation is obtained by a Fourier series method.  The
theory is valid for loops in arbitrary impressed fields, and for both monostatic
and bistatic scattering.  Previously obtained solutions for the loop antenna,
the loaded loop antenna, and the unloaded loop scatterer are contained in the
solution as special cases.  (Author's abstract, formal literature, English






The Marconi Eight Aerial Adcock HF Direction Finder Type S.480Title Text
Hatch, J. F., Struszynski, W. and Thurgood, H.Author Text
Marconi Review, 1st Quarter, vol. 29, pp. 1-23, March 1966.Source Text
Keyword Text
The development of a new type of hf direction finder is described with
particular attention to improvements in accuracy, sensitivity, polarization error
protection and increased frequency coverage.  A new design of ferrite cored
radio goniometer with eight field coils and twin search coils is incorporated,
with a twin channel receiver and CRT display giving instantaneous bearing
readout.  As the radio goniometer is connected between the aerials and the
receiver, it can be used as an error-correcting device, which eliminates the
effect of small phase and amplitude differences in the receiver channels.  A
new design of aerial element, with elevated feed, has been developed which
improves the vertical polar diagram  of reception for shallow angle rays where
the physical height of thee aerials is greater than 1/2λ.  This is the first
eight=aerial Adcock system to realize the predicted theoretical advantages of
the multi-aerial system, which previously has been the  subject of
investigation by many different workers in the field.  Operational trials under
controlled conditions have shown up the improved accuracy, pick-up factor
and simplicity of operation in comparison with other systems.  (Abstract






A Note on the Evaluation of Some Constants of Antenna TheoryTitle Text
Hurd, R. A.Author Text
Radio Science, vol. 1, no. 3, p. 411; March 1966.Source Text
Keyword Text
This paper extends some earlier work on K. S. Kunz (J. Res. Nat. Bur.
Stand., vol. 67D, no. 4, July/August 1963) wherein Kunz developed an
asymptotic expression for the current on the outside of an infinite tubular
antenna fed at the δ gap.  (Written for this publication by Southwest







Structural Aspects of Atmospheric Radio Noise in the TropicsTitle Text
Ibukun, O.Author Text
Proc. IEEE, vol. 54, no. 3, p. 361; March 1966.Source Text
Keyword Text
The amplitude probability and pulse rate distributions of noise envelope have
been made the basis of a study of some structural aspects of atmospheric
radio noise in a tropical area.  The log normal character of radio noise int he
tropics has also been investigated.  Direct comparisons are made with results
obtained in temperate latitudes.  The differences in the structural
characteristics of noise have been related to intense local thunderstorm
activity on tropic land masses.  (Author's abstract, formal literature, English






Doppler Frequency Changes in Radio Waves Propagating Through a
Moving Ionosphere
Title Text
Jacobes, J. A., and Watanabe, T.Author Text
J. Res. Nat. Bur. Stand., vol. 1, (new Series), no. 3, p. 257; March 1966.Source Text
Keyword Text
Doppler frequency changes for a vertically incident and reflected radio wave
caused by a redistribution of electrons in the ionosphere due to drift motions
set up by an electric field across the earth's main magnetic field are
discussed.  The Doppler frequency change is given as a linear function of the
two horizontal components of the electric field with coefficients which are
functions of the relevant ionospheric parameters and the frequency of the
sounding radio wave.  The Doppler frequency change can also be given as a
function of the intensity of the magnetic variation, provided that a suitable
relation can be found between the intensity of the magnetic variation observed
on the earth's surface and the intensity of the electric field in the ionosphere.
The Doppler frequency change has been given in this way for two cases:  one
is for a uniform time-changing magnetic field parallel to the geomagnetic axis
which roughly represents the Chapman-Ferraro field for sudden
commencements of geomagnetic storms.  The other is for the field due to
alternating electric currents in the ionosphere.  Several theoretical predictions
have been made which can be compared with observations.  The amount of
the Doppler shift is about 1 c/s in middle latitudes for a 4-Mc/s sounding wave
for a sudden commencement with a time scale of 4 min. and magnitude
several tens of gammas.  The Doppler shift due to alternating currents in the
ionosphere amounts to only 1 c/s for a 4-Mc/s radio wave with a 50-γ
amplitude of oscillation in the magnetic field intensity.  (Author's abstract,







Experimental and Theoretical Studies of Propagation of Ground Waves
Across Mixed Paths
Title Text
King, R. J., Wait, J. R., and Maley, S. W.Author Text
Institute for Telecommunication Sciences and Aeronomy, Environmental
Science Services Administration, Boulder, Colorado, Scientific Report No. 34,
Contract No. PRO-65-504, Project and Task No. 4600, 04, DOD Element
62405304, DOD Subelement 674600, AFCRL-66-251, ASTIA No.  AD 636
690, prepared for HQ, AFCRL, OAR (CRD), United States Air Force, L.  G.
Hanscom Field, Bedford, Mass., reprinted from Radio Sci. J. Res., vol. 69D,
no. 10, pp. 1375-81 (October 1965), and Radio Sci., vol. 1 (New Series), no.
1, pp. 111-15 (January 1966), 10 March 1966.
Source Text
Keyword Text
Experimental studies of ground wave propagation along mixed paths have
been conducted using laboratory models.  The experimental configurations
studied correspond to propagation perpendicular to a coastline, propagation
oblique to a coastline, and  propagation across three section paths (such as
across a river or isthmus).  The laboratory models were not intended to be
scale models of any particular terrestrial mixed paths, but rather were used to
evaluate the accuracy of approximate theoretical solutions.  The agreement
between theory and experiment was good for all configurations, indicating a
high degree of accuracy for the theoretical solutions.  (Abstract source






The Electric Field Very Near a Driven Cylindrical AntennaTitle Text
King, R. W. P., and Wu, T. T.Author Text
Radio Science, vol. 1, no. 3, p. 353; March 1966.Source Text
Keyword Text
A first-order formula is derived for the component Ez(ρ,z) of the electric field
very near to the surface and parallel to the axis of a perfectly conducting
center-driven cylindrical antenna with radius α and length 2h.  It has the form
Ez(ρ,z) = Ez(z)`ln(ρ/α) where ρ is the radial distance from the axis of the
antenna and Ez(z) is a complicated expression that involves generalized sine
and cosine integral functions.  Zero-order results are compared with first-order
values for half- and full-wave dipoles with α/λ = 7.022 X 103.  It is shown that
zero-order values do not include large values of Ez(ρ, z) near the ends and
near the driving point, so that a quantitative estimate of the field near a center-
driven cylindrical antenna requires a first-order evaluation.  (Author's abstract,







Permanently Magnetized Ferrite Antenna Windows for Improving
Electromagnetic Wave Transmission Through a Plasma
Title Text
Kofoid, Melvin J.Author Text
Trans. IEEE, vol. AP-14, no. 2, pp. 251-2, March 1966.Source Text
Keyword Text
A steady longitudinal magnetic field (Bs) can be employed to increase the
transmission through a plasma of a right-hand polarized electromagnetic (EM)
wave at below ωρ, the angular natural plasma frequency.  This method of
improving the transmission may be practical in certain situations for the
elimination of re-entry radio blackout.  It appears promising where, over the
antenna window in the surface of a flight vehicle, the thickness of the plasma
sheath with ionization density in excess of the critical is not great, i.e.,
perhaps < 5 cm; the density is critical when ωρ = ω, where ω is the operating







Dipole Provided with a Reflector Fed by a Directional CouplerTitle Text
Kuznetsov, V. D., and Paramonov, V. K.Author Text
Elektrosvyaz (Electrical Commun.), no. 3, pp. 26-33; March 1966.Source Text
Keyword Text
Not available.  (Written for this publication by Southwest Research, trade






Radiation Efficiency of a Short Cryogenic AntennaTitle Text
Moore, J.  D. and Travers, D. N.Author Text
Trans. IEEE, vol. AP-14, no. 2, p. 246, March 1966.Source Text
Keyword Text
The radiation efficiency of a short antenna is determined by loss resistances,
particularly those in the matching networks.  In a series of experiments, a 12-
inch whip with loading coil was cooled to 77ºK (liquid nitrogen) and later to
4.2ºK (liquid helium) while radiation efficiency was observed near 20 Mc/s.
The antenna and loading coil was grounded through a small inductance and
shunt fed at the 50-ohm point on the coil.  The matching network was not
cooled.  Radiation efficiency was measured by comparing field strengths at
the cryogenic temperatures and at ambient  temperatures of 290ºK.  Results
of two tests at 77ºK and power input levels between 5 and 300 watts showed
a radiation efficiency increase from 2.2 to 2.5 times the value at 290ºK, a
result in agreement with other measurements.  Numerous readings were
made and averaged.  When the antenna and loading coil was cooled to 4.2ºK,
it did not become a superconductor, although the radiation efficiency
increased by 4.3 times the 290ºK value.   The 290ºK Q of the loading coil was
observed to be 555 with the coil rather ideally located and 340 in its normal
position for the cryogenics test.  Other workers have similarly failed to obtain
a superconducting high-frequency series circuit with this amount of coil loss
coupled from the surroundings even at 4.2ºK.  Nevertheless, the tests proved
that the high--frequency radiation efficiency of a short vertical transmitting
antenna can be significantly increased cryogenically.  (Authors' abstract,







Use of Teflon to Reduce Corrosive Effects on Shipboard AntennasTitle Text
Read, L. C.Author Text
Pacific Missile Range, Point Mugu, California, Report No. PMR-TM-66-1,
Project PMR/TS J.O. No. 5409201, ASTIA No. AD 635 858, Sponsored by
the Bureau of Naval Weapons, 14 March 1966.
Source Text
Keyword Text
A coating material containing Teflon was used to repaint shipboard antennas
undergoing maintenance or rehabilitation.  The purpose of the project was to
eliminate or reduce the corrosive effects of stack effluent, a major cause of
the corrosion which results in antenna deterioration and failure.  The corrosion
problems connected with shipboard antenna maintenance are analyzed and
illustrated.  Current antenna procedures are described and their costs
analyzed in terms of repeated antenna rehabilitation and reliability.  The
results of the project using the coating material containing Teflon are
described and illustrated together with an analysis of relative cost and







Selection of Operational Modes in HF Propagation PredictionTitle Text
Sailors, D. B.Author Text




Criteria for selection of operational skywave modes in high-frequency
propagation prediction are developed and investigated with a computer
program.  (Abstract written for purpose of this publication by Southwest






Radiation from Vertical Magnetic Dipole in Inhomogeneous Stratified
Media above Horizontal Conducting Plane
Title Text
Samaddar, S. N.Author Text
Int. J. Electronics, vol. 19, no. 3, pp. 361-77, March 1966.Source Text
Keyword Text
Radiation in inhomogeneous half space is considered; derivation of  Hertz
potential  using surface integral; surface integral is used to compute radiation
from vertical dipole in media having inverse square profile, and exponential
profile; integral is evaluated asymptotically by saddle point method; results
have applications in ionospheric and tropospheric environments. (Abstract






Azimuth and Elevation Direction Finder StudyTitle Text
Sengupta, D. L., Ferris, J.  E., Hok, G., Larson, R. W., and Smith, T. M.Author Text
University of Michigan, Department of Electrical Engineering, Radiation
Laboratory, Report No. 7577-2-Q, ECOM-01499-2, Contract No. DA 28-043-
AMC-01499(E), DDC No. AD 484 464, March 1966.
Source Text
Keyword Text
The results of numerical computation of  the radiation patterns produced by a
spherical antenna array are reported.  Each antenna element is assumed to
produce circularly polarized radiation having a cosine type of pattern.  It is
found that the pattern stays fairly constant as the beam is steered over the
hemisphere.  For wide spacing between the elements large subsidiary lobes
appear in the pattern.  From the calculated patterns an estimate is made
about the directivity of the array.  Patterns are also calculated for the case
when no phasing is introduced in the individual elements.  An approximate
method is developed to explain the subsidiary lobes in the pattern produced
by a circular array of isotropic elements when the spacing between the
adjacent elements  is of the order of or larger than a wavelength.  The basic
principles of a signal processing method are described which eliminate the
use of individual variable phase shifters necessary for steering the beam in
conventional antenna arrays.  The results of experimental studies of the log
conical spiral antenna and a VHF power dividing  circuit are reported.







Final Report-Contract No. NOnr-3163(00) VLF Ionospheric Sounder
Program
Title Text
Shamp, David J., Christensen, Lawrence E. and Farkas, AndresAuthor Text
Aero Geo. Astro, Division of Keltec Industries, Inc., Corona, California ASTIA
No. AD 640 755, sponsored by the Department of the Navy, Office of Naval
Research, Washington,  D.C., 18 March 1966.
Source Text
Keyword Text
The VLF pulse sounder is a new basic tool for studying the lower ionosphere.
The system is a combination pulse sounder, phase sounder, and polarimeter.
 A concurrent program of system improvement and experimental study of the
ionosphere has been conducted.  The results of this program as presented
here should be of use in planning various types of communication, navigation,
and detection systems which make use of VLF propagation or distribution
within the lower ionosphere.  Since HF propagation is markedly affected by
the lower ionosphere, the program should also ultimately contribute to
systems in the HF band.  This program was limited to experimental data
collection.  The gathered data is presented without an assessment of its
theoretical value or of the  experimental capability employed in its collection.






Vertical Magnetic Dipole Buried Inside a Homogeneous EarthTitle Text
Sinha, A. K., and Bhattacharya, P. K.Author Text
Radio Science, vol. 1, no. 3, p. 379; March 1966.Source Text
Keyword Text
The radiation characteristics of a low-frequency vertical magnetic dipole
antenna buried inside a semi-infinite conducting medium have been
investigated to determine the electric and magnetic fields at any point inside
or outside the conducting medium.  Some special cases of interest have been
discussed.  The results have been used to find the input impedance of the
dipole inside the conducting medium.  (Author's abstract, formal literature,







Radiation Impedance of a Dipole in an Infinite Planar Phased ArrayTitle Text
Stark, L.Author Text
Radio Science, vol. 1, no. 3, p. 361; March 1966.Source Text
Keyword Text
The radiation impedance of a dipole in an infinite array phased for any angle of
radiation is calculated.  The calculation is made by means of plane wave
expansions and gives a very simple result.  The radiation resistance is the
product of the broadside resistance times a scanning factor which is unity on
broadside and changes the resistance as the beam is scanned.  The
scanning factor is identified as the product of the element pattern and a factor
equal to the ratio of the broadside aperture to the projected aperture.  The
radiation reactance is also calculated and consists of a leading term due to
reflection of the wave fronts from the ground plane plus an infinite series of
higher order-terms contributed by the cutoff wave.  Results are plotted for the
variation of radiation resistance and reactance with changes in radiation
angle.  A comparison is also made between results calculated by the method
of plane wave expansions and those obtained from the method employing
mutual impedance coefficients.  (Author's abstract, formal literature, English






Some Characteristics of an Optimum Directivity Broadside Array of Half-
Wave Dipoles above a Ground-Plane
Title Text
Svoboda, D. E.Author Text
Air Force Avionics Laboratory, Wright-Patterson AFB, Ohio, Technical Report
AFAL-TR-66-95; 20 March 1966.
Source Text
Keyword Text
A number of properties of small superdirective broadside arrays of half-
wavelength dipoles are investigated.  These include directivity, beamwidth and
required excitation accuracy as a function of the number of elements and the
spacing.  Using a required excitation accuracy of one per cent as a practical
limit it is concluded, that for moderate half-power beamwidth requirements, a
considerable reduction in the array length form that of a uniformly illuminated
array can be obtained by using an optimum current distribution.  For example,
it is shown that for a 40º half-power bandwidth requirement, the array length
can be reduced by a factor of 3.5.  If narrower beamwidths are required, less
size reduction can be realized with the use of superdirective techniques.
Patterns for a number of element spacings and array sizes are presented.
(Author's abstract, technical report including miscellaneous government







Shipboard Electronic Countermeasures (ECM) Direction Finding (D/F)
Antenna Calibration Procedures at X-Band Frequencies
Title Text
Tenny, C. V.Author Text
Navy Electronics Laboratories, San Diego,  California, Research Report No.
NEL-1362, ASTIA No. AD 372 790, 11 March 1966.
Source Text
Keyword Text







Electron Density Distributions in the Daytime F2 Layer and Their
Dependence on Neutral Gas, Ion, and Electron Temperatures
Title Text
Thomas, LanceAuthor Text
J. Geophys. Res., vol. 71, no. 5, 1 March 1966.Source Text
Keyword Text
Results are given of calculations of the electron-density distribution in the F
region of the ionosphere when thermal nonequilibrium exists between the
neutral gas, electrons, and ions.  A digital computer has been used to solve
an equation including photoionization, loss, and diffusion of ionization for a
model in which the neutral gas and electron temperatures are independent of
height and the ion temperature increases from that of the neutral gas at low
heights and approaches that of the electrons at great heights.  It  is assumed
that the rate coefficient for the electron loss process is independent of the
neutral gas, electron, and ion temperatures.  The investigation indicates how
the height distribution of ionization for steady-state conditions is determined
by the neutral gas and electron temperatures and by the height variation of
the ion temperature.  It is shown that an increase in the neutral gas
temperature causes little change in the maximum electron density but
increases the height of this maximum.  An increase in electron temperature
causes a decrease in the maximum electron density and a small change in
the height of this maximum, both effects being dependent on the height
variation of ion temperature.  The solutions  obtained are used to discuss the
shape of the F layer and the effects on the electron distribution of increases in
neutral gas, electron, and ion temperatures expected during magnetic







Development of a High Frequency Interferometer Radio Direction FinderTitle Text
Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas; 10 March 1966.Source Text
Keyword Text
Direction finding technology has advanced over the years chiefly by the
process of applying newly developed instruments to very well-known
theoretical concepts.  Because the technology of fast RF phase
measurements, particularly those involving ambiguities, has been slow to
develop, phase comparison direction finding methods have not as yet been
adequately developed.  Applications in this technical area since World War II
have been primarily special case situations, but within the past few years, an
increasing number of workers have successfully used new and special
receivers, computers and other instruments to produce some degree of
wideband HF phase comparison or interferometer radio direction finding
performance.  Although such results have been obtained under laboratory
conditions, they have consistently shown that interferometer direction finding
is feasible and offers great improvements over conventional existing systems
for several reasons.  (1) The antenna array is very greatly simplified so that
only three to five antennas are required for wide aperture coverage.  (2) Both
azimuth and elevation coverage are provided over an entire hemisphere, as
opposed to azimuth only at low elevation angles for most conventional
systems.  (3) All specialized instruments, receivers and electronic devices
needed to construct a wideband interferometer direction finder for HF can now
be purchased commercially.  The interferometer direction finding method is
therefore one which can be engineered into a working system with existing
technology.  This proposal is for the development of a feasibility model of a
2.5 to 10 Mc/s interferometer direction finder which will be delivered to the
U.S. Army.  (Author's abstract, technical report including miscellaneous







The Bistatic, Continuous-Wave Radar Method for the Study of Planetary
Surfaces
Title Text
Tyler, G. LeonardAuthor Text
J.  Geophys. Res., vol. 71, no. 6, pp. 1559-67, 15 March 1966.Source Text
Keyword Text
A method is described for radar mapping of the surface of a planet.  It is
based on the use of a bistatic, continuous-wave mode of radar operation
between the earth and a spacecraft orbiting or flying by the planet.  The
interference pattern resulting from a plane wave illuminating the planet and the
fields scattered by the planet is analyzed.  It is shown that the power in this
pattern contains components corresponding to a linear superposition of the
elementary wavelets scattered by the surface, multiplied by a phaser.  The
conditions under which the elementary wavelets may be recovered from a
measurement of the interference pattern are given.  Matched filter detection is
then used to recover the amplitude of the local currents on the surface
associated with each wavelet.  The response to a point scatterer is
calculated.  Resolutions of a few wavelengths in range and azimuth can
theoretically be obtained.  Analogous applications to other geophysical
problems are suggested.  (Abstract source unknown, formal literature,






Theory of Scanning in Military ScienceTitle Text
Yemel'yanov, L. A., et al.Author Text
Theory of Scanning in Military Science, Wright-Patterson Air  Force Base,
Ohio, ASTIA No. AD 637 072, 26 March 1966.
Source Text
Keyword Text
One of the most important aspects of military activities is scanning for the
enemy.  Methods of scientific analysis pertaining to problems of encounter
and discovery of moving targets (ships, aircraft, tanks, etc.) are elucidated in
the theory of scanning.  The book shows how, on the basis of the theory of
scanning, it is possible to obtain practical recommendations for the best
means of action in scanning for targets and in evading scanning under various
conditions.  The book is intended for a wide circle of Army and Navy officers,
as well as students and cadets at institutions of military learning.  It will be
useful to specialists in civil aviation,  in the Navy, and in the Merchant Marine,
whose work is connected with scanning for certain movable and stationary
targets.  The book is based on domestic and foreign open-source materials.






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J.  D. and Ernst, E. W.Author Text
Part I, Fourth Quarterly Report, 1 February 1966 - 30 April 1966, Report no.
25, RRL Publication No. 309, Technical Report ECOM-01333-4, Department
of Electrical Engineering,  Engineering Experiment Station, University of
Illinois, Urbana, Illinois, April 1966.
Source Text
Keyword Text
The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MF-HF-VHF range
is being done under two tasks.  Under the first task, entitled Radio Direction
Finder and Radiolocation System Engineering, the results  of recent progress
in the several parts of this task are reported.  Sensitivities of a novel
quadrature loop antenna element for a high angle RDF system are given.
Digital computer studies of different triple-interferometer RDF array
configurations are reported.  In connection with the second task, entitled
Directional Radio Propagation and Radiolocation Research, considerable
progress has been made on both parts   of this task.  The results of radio
source position finding experiments at HF on 31 sources are given.  First
results of the calculated magnetoionic lateral deviation effects at short range







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J.  D., and Ernst, E. W.Author Text
University of Illinois, Electrical Engineering Department, Second Quarterly




The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MF-HF-VHF range
is being done under two tasks.  Under the first task, entitled Radio Direction
Finder and Radiolocation System Engineering, a proposal has been made for
a directive antenna array that would be adequate for steeply down coming
signals in the 2-6 Mc/s range.  Operational experience with a modified triple
interferometer type RDF system is given and proposals for automatic data
reduction are given.  Problems connected with instrumentation of nested
antennas and receivers for use at VHF are outlined.  In connection with the
second task, entitled Directional Radio Propagation and Radiolocation
Research, the results of some short-range, high-elevation angle of arrival
radiolocation studies are given in Part II.  Also the need for a study of lateral
and longitudinal direction effects in RDF due to the earth's magnetic field is
discussed.  An investigation of large-scale ionospheric traveling disturbances
observed in a radiolocation experiment is given.  (See also AD 372 632 and
AD 481 810L).  (Authors' abstract, technical report, English language, file no.
777, project report, radio interferometers, direction finding, radio astronomy,
ionospheric propagation, radio equipment, medium frequency, high frequency,
very high frequency, antenna arrays, magnetic fields, angle  of arrival, antenna






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Ill., RRL Pub. No.
302, Report No. 24, Third Quarterly Report on AMC 01333(E), for Period 1
November 1965 to 31 January 1966,  April 1966.
Source Text
Keyword Text
The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MF-HF-VHF Range
is being done under two  tasks.  Under the first task, entitled radio direction
finder and radiolocation system engineering, the results  of an experimental
study of a matched twin-channel 30-48 Mc/s VHF to HF down converter are
reported, the design for a high-frequency omnidirectional element responsive
at all elevation angles of arrival is proposed, further improvements made in the
triple interferometer RDF system and plans for a full scale study of nested
interferometer arrays are given. Progress on digital computer simulation of
other interferometer array configurations and data acquisition system is
reported.  In connection with the second  task, entitled directional radio
propagation and radiolocation research, an experimental procedure for
separating two or three ionospheric modes of propagation and measuring the
angles of arrival of each mode is described.  Progress is reported on the
preparation of a digital computer program for tracing of laterally deviated rays
due to the presence of the earth's magnetic field in the ionosphere.  (Authors'
abstract, technical report,  English language, file no. RRL 302, radio direction
finding, radiolocation, triple interferometer, large scale ionospheric traveling






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Ernst, E. W.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Illinois, Quarterly
Report No. 3, Report no. 24, RRL-302, DDC No. AD 481 810L, April 1966.
Source Text
Keyword Text
The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MF-HF-VHF range
is being done under two tasks.  Under the first task, radio direction finder and
radio-location system engineering, the results of an experimental study of a
matched twin-channel 30-48 Mc/s VHF to HF down converter are reported;
the design for a high-frequency omnidirectional element responsive at all
elevation angles of arrival is proposed; further improvements made in the triple
interferometer RDF system and plans for a full scale study of nested
interferometer arrays are given.  Progress on digital computer simulation of
other interferometer array configurations and data acquisition system is
reported.  In the second task, directional radio propagation and radiolocation
research, an experimental procedure for separating two or three ionospheric
modes of propagation and measuring the angles of arrival of each mode is
described.  Progress is reported on the preparation of a digital computer
program for tracing of laterally deviated rays due to the presence of the earth's
magnetic field in the ionosphere. (Authors' abstract, technical report, English
language, file no. RRL 302, direction finding, radio equipment, radio
interferometers, medium frequency, high frequency, very high frequency,
frequency converters, omnidirectional antennas, antenna arrays, digital
computers, simulation, ionospheric propagation, programming, magnetic






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Ernst, E. W.Author Text
University of Illinois, Urbana, Illinois, The Radiolocation Research Laboratory,
Third Quarterly Report, Contract No. DA 36-039-sc-84523; April 1966.
Source Text
Keyword Text
The continuation and extension of the studies and investigations directed
toward the design of a Radio Direction Finder System for the MF-HF-VHF
Range is being done under two tasks.  Under the first task, entitled Radio
Direction Finder and Radiolocation System Engineering, the results of an
experimental study of a matched twin-channel 30-48 Mc/s VHF to HF down
converter are reported, the design for a high-frequency omnidirectional
element responsive at all elevation angles of arrival is proposed, further
improvements made in the triple interferometer RDF system and plans for a
full scale study of nested interferometer arrays are given.  Progress on digital
computer simulation of other interferometer array configurations and data
acquisition system is reported.  In connection with the second task, entitled
Directional Radio Propagation and Radiolocation Research, an experimental
procedure for separating two or three ionospheric modes of propagation and
measuring the angles of arrival of each mode is described.  Progress is
reported on the preparation of a digital computer program for tracing of
laterally deviated rays due to the presence of the earth's magnetic field in the
ionosphere.  (Author's abstract, technical report including miscellaneous
government published material, English language/USA abstract, file number






Measurements of Underwater Explosion Pulses Reflected from an Ice
Layer
Title Text
Barash, Robert M.Author Text
Naval Ordnance Lab, White Oak MD.  11 pages; April, 1966.Source Text
underwater explosions, ice, acoustic properties,
reflectivity, shock waves, mechanical  waves,
propagation, pressure, measurement, experimental data,
reflection, air, ocean  bottom, angle of arrival, TNT,
instrumentation, pressure gages, oceans, surfaces, ice
islands, wave propagation, NTISDODXD
Keyword Text
Exploratory experiments were conducted to study shock wave pressure
histories near an  explosion detonated in water beneath an ice sheet. The
major portion of the data came  from a test series conducted at a fresh-water
lake in Minnesota called Moonshine Lake.  The ice was about 2 ft thick. More
than 40 TNT spheres were fired, ranging in weight  from 1 to about 40 lbs. The
charge position varied from 0 to 20 feet below the ice.  Underwater shock
wave pressures were measured with 1/4-inch diameter tourmaline  crystal
gages. The pressure sensed by each gage was displayed as a vertical
deflection  on an oscilloscope and recorded on a rotating drum camera to






A Helium Whistler Observed in the Canadian Satellite Alouette IITitle Text
Barrington, R. E., Belrose, J. S. and Mather, W. E.Author Text
Nature, vol.  210, no. 5031, pp. 80-81, 2 April 1966.Source Text
Keyword Text
Like her sister, Alouette I, the Alouette II satellite carries a broad band, very-
low-frequency receiver, but the pass band has been extended to (0·05-30
kc/s) from (0·4-10 kc/s).  The Alouette II orbit has almost the same inclination
as that of Alouette I (80 degrees), but is elliptical with a perigee of 501 km,
and an apogee of 2,983 km,, rather than the almost circular 1,000 km orbit of
Alouette I.  One of the significant discoveries made by analysis of very-low-
frequency data recorded by the Alouette I satellite was that an atmospheric
(an electromagnetic impulse originating from a lightning flash) that had
propagated upwards to the satellite was often immediately followed by a novel
type of very-low-frequency signal.  Initially, the frequency of this signal rose
rapidly; the rate of increase  then gradually diminished until the frequency
approached a nearly constant value.  These signals have been termed proton
whistlers, and analysis has shown that they are due to coupling of wave
energy from the (electron) whistler mode into ion cyclotron waves.  Such
coupling is possible only at frequencies below the proton gyro-frequency.  The
coupling occurs over a range of heights below the satellite, with a given
frequency component coupling most strongly at a height determined solely by
the positive ion composition of the ionosphere.  The resulting ion cyclotron
waves propagate upwards to the satellite and suffer increasing time delay as
their frequency approaches the local proton gyro-frequency.  This
interpretation explains the form of dispersion exhibited by proton whistler
signals, and why such signals are observed only after the occurrence of a
normal short fractional hop whistler as well as the manner in which the wave
energy enters and propagates through the lower ionosphere.  At the time that
this interpretation of the proton whistler was developed, it was realized that a
similar phenomenon might occur in the vicinity of the helium gyro-frequency.
However, none of the very-low-frequency receivers that were in orbit at that
time had sufficient sensitivity at low frequencies to detect signals at or below
the helium gyro-frequency.  In order to determine whether helium whistlers
could be detected, the very-low-frequency receiver of the Alouette II spacecraft
was designed so that it would be sensitive down to frequencies of about 50
c/s.  On one of the first Alouette II very-low-frequency records from the
southern hemisphere, proton and helium  whistlers were both observed.






CASAN:  A Program to Process and Analyze Diversity DataTitle Text
Beckwith, Roy IanAuthor Text
Technical Note No. 1, Contract No. N00014-66-C0010A02, RRL Publication
No. 294,, Radiolocation Research Laboratory, Department of Electrical
Engineering, Engineering Experiment Station, University of Illinois,  Urbana,
Ill.,  April 1966.
Source Text
Keyword Text
Introduction to CASAN.  General:  CASAN (Comparison of Arrays using
Signal Analysis) is a program written in SPACE  Fortran for execution on the
Control Data G-20 computer.  Its  purpose is to perform diversity and
correlation analyses on signal strength measurements made and recorded on
paper tape (by MADCAP) at the Wullenweber site near Bondville, Illinois.
Two types of diversity signal combiner schemes are simulated in the
analyses.  This report describes, in detail, the operational procedures involved
in CASAN.  In addition to providing a reference manual for the program user,
the text presents the basic ideas underlying  the major computational steps.
Program listings and flow diagrams are provided.  Some knowledge of Fortran
on the part of the reader has been assumed.  Due to the relatively large
amount of memory storage required (35 thousand decimal locations), all
major processing and  computation is done using overlayed subroutines.  This
method adds flexibility to the program in that other forms of data analysis
may be incorporated without necessitating major program modifications.






Improved Spaced Loop Direction Finder Antenna (20 - 150 MHZ)Title Text
Castles, M. P., Moore,  J. D., and Lambertson, T. J.Author Text
Southwest Research Institute, San Antonio, Texas, Quarterly Report No. 3,
Contract No.  DA 28-043 AMC-01633(E), DDC No. AD 801 826, April 1966.
Source Text
Keyword Text
The study and experimental investigation, Phase I, has been completed
during the past quarter.  The performance of the final three breadboard
antennas has been optimized over the  20 - 150 MHZ frequency range as far
as practical in the breadboard models.  Bearing accuracy tests were
conducted under multipolarization conditions at angles of arrival up to 45º.  A
brief series of tests was conducted with a target transmitter installed in a
small airplane.  The antenna DF performance was satisfactory for all angles of
arrival up to approximately 35º.  (The test technique in the brief tests did not
permit accurate data to be obtained at angles of elevation above 35º.)  The
test procedure is detailed along with recommendations for improving the
technique on future tests of this type.  A field effect transistor cascode
amplifier was constructed and briefly tested to determine the feasibility of
using a multiple tuned stage amplifier in place of the standard field effect
transistor source follower.  The performance of this cascode circuit and the
practical considerations for not using the multiple tuned circuits of this type
are given.  It is anticipated the improved construction tolerances on the final
models will result in performance superior to that presently obtained on the
breadboard antennas and that the overall performance of the final three
antennas will approach or meet requirements over the stated frequency range.
 All of the electrical and mechanical design for the antenna group and carrying
cases  has been completed.  A mean time between failure study was
completed as part of the design of the final models.  The study indicates a
mean time between failure of 2231 hours.  The construction of the electronic
subassemblies for the first antenna group was initiated with several units now
complete.  Fabrication of mechanical parts for the first antenna group was 25
percent complete at the end of the reporting period.  (Authors' abstract,
technical report, English language, file no. 1000, loop antennas, direction
finding, radio equipment, very high frequency, high frequency, angle of arrival,
test methods, flight testing, transistor amplifiers, electric fields, tuned






A Digital Bearing Computer for a Small Aperture Radio Direction
Finding System
Title Text
Ernst, E. W., and Grush, H. L.Author Text
Southwestern IEEE Conference Record, Dallas, Texas; 20-22 April 1966.Source Text
Keyword Text
The Watson-Watt RDF System is a small aperture system capable of
indicating the direction-of-arrival of an rf signal instantaneously.  The use of
two channels for processing the information gathered by the antenna array
permits the instantaneous determination of the direction-of-arrival.  (Author's







Wide-Band Capacitively Tuned Electrically Small AntennasTitle Text
Fenwick, R. C.Author Text
Southwestern IEEE Conference Record, Dallas, Texas; 20-22 April 1966.Source Text
Keyword Text
An electrically small antenna that uses only variable capacitors for tuning over
a wide band is an attractive concept.  Some of the more obvious potential
advantages of capacitive tuned antennas, as opposed to inductively tuned
antennas, are:  (1) Sliding or switched contacts can be eliminated (in certain
types of capacitors).  (2) Small capacitors can handle the high currents
encountered in electrically small transmitting antennas.  (3) Capacitor losses
are lower.  (4) Capacitor tuning speeds can be very high (for certain types).
(5) Electronically tuned capacitors (varactors) have lower losses than
electrically variable inductors.  (6) Variable capacitors are commercially
available in a wider variety of configurations than variable inductors.  (Author's
abstract, formal literature, English language/USA abstract, document not






The Radio Noise Spectrum from ELF to EHFTitle Text
Fischer, William H.Author Text
J. Atmos. Terrest. Phys., vol. 28, pp. 429-30, April 1966.Source Text
Keyword Text
This note corrects the author's earlier paper (1965) which appears in J.
Atmos. Terrest. Phys., vol. 27, p. 475.  (Abstract written for purpose of this







Optical Calibration Analysis of the U. S. Naval Space  Surveillance
System
Title Text
Hayden, L. O., McCaskill, T. B.Author Text
Naval Research Lab Washington D C., Report NRL-6385, 2 pages; April, 1966.Source Text
space surveillance systems, calibration, radar
tracking, navy,  optics, angle of arrival, phase
(electronics), phase  measurement, errors, statistical
analysis
Keyword Text
A preliminary optical calibration of the U.S. Naval Space  Surveillance System
was made in 1961 using graphical methods.  Since then, calibration has been
continued using better  equipment and data reduction methods to determine
more  precisely the characteristics of the system.  It is shown that  the 108-
MHZ system studied is capable of measuring angles  within a standard
deviation of « min of arc at zenith.  Electronic calibration methods used in
setting up the 108-MHZ  system are shown to have a mean accuracy of
approximately 3.5  percent of a wavelength for baselines up through 520 ft in
length. Bias errors for baselines of 1040 ft and longer are  larger than for the
shorter baselines and must be corrected to  obtain maximum accuracy from
the system. Baselines in the  range of 16 to 520 ft have (for Echo passes) a
mean standard  deviation of plus or minus 0.034, which is independent of
baseline length and angle of arrival and is internal to the  system. The random
error for longer baselines increases until  it reaches a mean standard






Transequatorial `F' Layer Study.  <NOTE> Interim rept. for Dec  65-Feb 66Title Text
Heritage, J. L., Bowen, E. D.Author Text
Interim Report from:  Smyth Research Associates San Diego Calif., Report
SRA-503,-RADC-TR-66-218; April, 1966.
Source Text
radio transmission, ionospheric propagation, low
frequency,  radio waves, propagation, multipath
transmission, angle of  arrival, radio equipment, Ryuky
U Islands, Australia, Pacific  Ocean, electromagnetic
warfare, F region, transequatorial radio propagation,
Okinawa
Keyword Text
Three months' data have been collected in a study of  transequatorial F-layer
radio propagation in the Far East.  Three 24-hour transmissions per week are
made from Okinawa on  frequencies from 34 to 90 MHZ and received at
Darwin,  Australia and Lautoka, Fiji Islands.  The Okinawa-Darwin path  is
4,300 km long, symmetrically displaced about the magnetic  equator; it lies in
a magnetic meridian plane.  The  Okinawa-Fiji path is 7,300 km long and cuts
across the  magnetic equator at an angle of 36 degrees. The months of
December 1965, and January and February 1966 were typical of  the solstice
period--regular midday reception on both paths on  34 MHZ but little activity
on the higher frequencies.   Occasional VHF openings occurred at Darwin but
seldomly at  Fiji. With the approach of the equinox, March provided a
dramatic increase of VHF activity at Darwin with frequent  nighttime
transmission of frequencies up to 77 MHZ.  Fiji VHF  reception has also
become more active but on a reduced scale  relative to Darwin--only one case
of 54 MHZ reception to date.  The CW recording is working well with reliable
acquisition of  signals every time an opening occurs.  Fair success has been
achieved with the special experiments aimed at propagation  mode
identification. Pulse resolution of multi paths and angle  of arrival






Electromagnetic Radiation from the Return Stroke of a Lightening
Discharge
Title Text
Hill, R. D.Author Text
J. Geophys. Res., vol. 71, no. 8, pp. 1963+, 15 April 1966.Source Text
Keyword Text
The electromagnetic spectrum radiated from a typical lightning stroke has
been calculated using a particular model of the return stroke.  The main
features of this model are that a uniform distribution of electrons, laid down by
the leader discharge between cloud and ground, is relieved by a return stroke
which has the form of a step-function current-pulse traveling from ground to
cloud.  Good agreement with experiment is found in the frequency  region of
maximum radiation intensity from approximately 1 to 15 kc/s.  (Author's






Effect of Random Phase Errors in the Wullenweber Direction Finding
System
Title Text
Jones, E. J. Jr.Author Text
Technical Report No. 1, Contract (Grant) No. N00014-66-C0010A02, RRL




A digital simulation of the University of Illinois Wullenweber radio direction
finding system has previously been reported.  This study reports the first large
scale use that has been made of the digital model.  It also reports certain
improvements that have been made in the model that were necessitated by
certain systematic errors which developed under special conditions in the
original model.  The experiment that has been simulated is the construction of
50 such systems, each of which has its 120 cables drawn from a population
normally distributed about some mean value.  The standard deviation of this
distribution is variable.  The effects on the system performance of these
distributions are determined under varying conditions of signal frequency and
elevation angle of arrival.  (Author's abstract, technical report, English
language, file no. 995, error synthesis, analysis, direction finding, errors, radio







Effects of Random Phase Errors in the Wullenweber Direction Finding
System.  <NOTE> Technical rept.
Title Text
Jones, Jr, E. C.Author Text
Technical Report from:  Radiolocation Research Lab Univ of Illinois Urbana.
Report TR-1-RRL-PUB-305, 26 pages; April, 1966.
Source Text
direction finding, errors, radio equipment, simulation,
radio signals, model tests,  sensitivity, digital
systems, computer programming, NTISDODXD
Keyword Text
A digital simulation of the University of Illinois Wullenweber radio direction
finding  system has previously been reported. This study reports the first large
scale use that has  been made of the digital model. It also reports certain
improvements that have been made  in the model that were necessitated by
certain systematic errors which developed under  special conditions in the
original model.  The experiment that has been simulated is the  construction
of 50 such systems, each of which has its 120 cables drawn from a
population normally distributed about some mean value. The standard
deviation of this  distribution is variable.  The effects on the system
performance of these distributions are  determined under varying conditions of






Theory of Cascaded Structures: Lossless Transmission LinesTitle Text
Kinariwala, B. K.Author Text
Bell Sytem Techn. J., vol. 45, no. 4, April 1966.Source Text
Keyword Text
Cascaded structures play a major role in many signal processes and signal
propagating systems.  The universality of such structures is particularly
evident when  the signals are of a wave nature, i.e., the components of the
structure are represented by transmission lines rather than lumped elements.
Transmission media with discontinuities are examples of such structures.
Other examples include integrated, microwave, and optical circuits.  Theory of
distributed structures has, so far, been successfully developed only for
structures whose components are lossless (or RC) transmission lines of
equal electrical lengths.  It is the purpose of this paper too present a theory of
cascaded structures when the component elements are lossless
transmission lines of arbitrary electrical lengths.  Extensions of the theory
developed here to other structures will be discussed in a subsequent paper.






Frequency Azimuth Video ReceiverTitle Text
Konrad, I., Brown, S., Kopeck, R. and Massanova, A.Author Text




(Abstract not available, technical report, English language, document not
available, crystal video receivers, direction finding, passive, azimuth, cathode
ray tubes, radio frequency, spiral antennas, management planning, display







Assistance in the Development and Evaluation of Bearing, Distance, and
Heading Indicator (BDHI) Instrumentation
Title Text
Leavens, J. L.Author Text
Naval Air Development Center, Aero Mechanics Department, Johnsville,




BDHI instrumentation in current aircraft cannot perform to one-degree
accuracy.  Large errors occur during change of heading of the aircraft, and an
indication lag of from four to eight degrees is common.  Specifications for the
equipments which are the source of signal inputs for the BDHI are wholly
inadequate in defining the synchros that are to be used in the system.  The
BDHI specification, MIL-1-22075, does not required that the indicator be
tested using the inputs that are the same as those to which it would be
connected in an aircraft.  Consequently indicators can pass all the
requirements of the specification and still not perform satisfactory when
installed in an aircraft.  If torque receiver synchros are to be used in the BDHI,
then the systems which drive the BDHI must contain torque transmitter
synchros.  With the proper type of torque synchros installed, a satisfactory
BDHI instrumentation system can be had without requiring the indicator
pointers to be servo driven.  (Author's abstract, technical report including
miscellaneous government published material, English language/USA
abstract, document not available, evaluation report, Naval aircraft,
instrumentation, distance-measuring equipment, direction finding, synchros,






Thrust Measurement of Sert I Ion ThrustorsTitle Text
Lovell, R. R., Nieberding, W. C.Author Text
National Aeronautics and Space Administration. Lewis Research Center,
Cleveland, Ohio, Report NASA-TN-D-3407, 43 pages; April, 1966.
Source Text
in-flight thrust measurement, space electric rocket
test  (Sert), thrustor, accelerometer, detection,
electric, flight,  in flight, measurement, radio,
rocket, sensor, Sert, space,  spacecraft, spin, sun,
system, test, thrust
Keyword Text





Study and Investigation of a UHF-VHF AntennaTitle Text
Lyon, John A. M.,  Alexopoulos, Nicholas G., Chen, Chao-chun, Kazi,
Abdul M., Rassweiler, George G., Smith, Dean L. and Wu, Pei-Rin
Author Text
Final Report No. 7140-1-F, Contract No.  AF 33(615)-2102, Project No. 6278,
Task 627801, AFAL-TR-66-101, DDC No. AD 485 835, The University of
Michigan Radiation Laboratory, Dept. of Electrical Engineering, sponsored by
the Air Force Avionics Laboratory AVWE,  Research and Technology
Division, AFSC, Wright-Patterson AFB, Ohio, April 1966.
Source Text
Keyword Text
This report indicates some of the advantages of  using ferrite loading in a
number of types of traveling  wave antennas.  Studies have been made on
ferrite loaded helices and ferrite loaded log conical antennas.  For  a given
frequency of operation it has been found possible to reduce the diameter of
each of these types of antennas by a factor of approximately 55 - 70 percent.
Some variation in performance as a function of the amount of loading or
thickness of the ferrite layer was observed.  Near field probing techniques
were used to show that ferrite loading changes the position of the active
region on the log conical spiral.  Likewise, near field probing shows that a
particular region is active at a lower frequency when ferrite loading is applied
to a helix.  The effects of ferrite loading on the log zigzag type are also
indicated.  Relatively high efficiencies have been obtained for the ferrite
loading of helices and log conical spirals.  The power limitation occasioned by
the use of ferrite loading for the rectangular slot antenna has been examined.
For rectangular slots loaded with powdered EAF-2 ferrite designed to operate
at 300 MHZ it  is estimated that an average or cw power limit is less than 500







Aircraft-Induced Ionospheric DisturbancesTitle Text
Marcos, Frank A.Author Text
HQ. AFCRL, OAR (CRU), U.S. Air Force, Bedford, Mass., Report No. AFCRL-
66-229, DDC No. AD 634 775, April 1966.
Source Text
Keyword Text
Experiments were conducted to determine whether acoustic waves could
propagate from the lower atmosphere into the ionosphere and be detected by
hf radio waves.  A supersonic aircraft was flown on a trajectory designed to
focus the shock wave energy, generated over a long flight path, into a
relatively small region of the daytime E-layer which was being probed by a
phase path vertical sounder.  Three series of tests, consisting of four flights
each,  were made.  In each series, perturbations were found in the frequency
spectrum of reflected radio waves that could be well correlated with the
expected disturbance from aircraft-generated shock waves.  (Author's






Circular Arrays of Beverage Antennas for High Frequency Radio
Direction Finding
Title Text
Martin, P. E., Travers, D. N. and Lorenz, R.Author Text
IEEE--Southwestern Conference Rec., 18th, Dallas, Texas, 20-22 April 1966.Source Text
Keyword Text
Theoretical and experimental data showing that wave antenna described by H.
H.  Beverage (see Engineering Index 1923, p. 535) is useful through entire HF
band, particularly as low cost element for circular wide aperture HF direction
finding arrays; this antenna is resistively terminated horizontal transmission
line using Earth as return; it is erected on or just above surface of Earth and
operates in traveling wave mode; development of procedure for deriving
dimensions of optimum circular arrays of Beverage antennas for HF Direction
finding (10 references).  (Abstract source unknown, formal literature, English
language, document not available, antenna arrays, radio communication
systems, radio equipment, direction finding, high frequency, signal-to-noise






Circular Arrays of Beverage Antennas for High Frequency Direction
Finding.  Interim Development Report for a Study Technique to Produce
a High Frequency Land Based Direction Finder Utilizing Traveling Wave
Beverage Antennas in the Air-Earth Interface
Title Text
Martin, P. R., and Lorenz, R.Author Text




Extensive measurements have been made on a variety of Beverage antennas
in the 1.5 to 30 mcs range showing feasibility of using the antenna as the
basis of wide aperture sky wave direction finder.  Antenna attenuation
constant, velocity ratio, impedance and effective height have been
experimentally measured and theoretically determined versus frequency,
antenna height, length and the ground constants.  Sufficiently good
experimental and theoretical agreement has been obtained to permit
acceptance of an existing theoretical model of the Beverage array which is
well suited for further investigation of modes of operation not easily or cheaply
investigated experimentally.  Experiments show an element height of two
meters or lower is optimum for the 3 to 10 mcs range.  Still lower element
heights (on the order of .5 meter) are probably optimum when the antenna is
short.  Tests with ground wave signals from a local target transmitter have
indicated that an element should be at least one-half wavelength long to
obtain unidirectional patterns but no longer than one wavelength to maintain
signal sensitivity at high elevation angles.  A sequentially operated solid state
antenna commutator has been designed, constructed and operated
successfully.  A new low level RF switch design has overcome disadvantages
of previous developed diode switches and linear summation of antenna inputs
can now be accomplished without insertion loss and with pedestalless,
almost transient free, operation.  Theoretical calculations show that external
phasing of individual elements will produce narrow azimuth plane radiation
patterns relative to simple nonphased summing.  Furthermore, it appears
possible to approximate optimum phasing, by a simple scheme that could be
accomplished with two solid state sequential commutators of the type now in
use.  (Author's abstract, technical report including miscellaneous government







Circular Arrays of Beverage Antennas for High Frequency Direction
Finding
Title Text
Martin, Paul and Lorenz, RichardAuthor Text




Construction of concentric Beverage antenna arrays each having 75-meter
elements, one meter above the ground, is complete except for installation of a
third set of feet cables.  Check and  testing have been completed on the
arrays and the instrumentation.  Performance data for array gain and array
sensitivity have also been completed for the one-meter element height.  The
improvement in sensitivity as a function of consecutive elements used in the
active portion of the array is extremely good and easily overcomes the
sensitivity degradation due to the commutation system.  In addition, over 20
dB gain in signal is attained  by the direct summation (without phasing) via
the commutator of antenna input voltages and agrees very well with
representative theoretical values.  An AN/TRD-15 Doppler direction finder
system has been received as GFE from the U.S. Army and installed at the
field site near the Beverage  array.  Testing  is in progress.  A program to
obtain comparative performance data for both the Beverage and the Doppler







Observations of Jupiter's Decametric Radio EmissionsTitle Text
McCulloch, P. M. and Ellis, G. R. A.Author Text
Planet. Space Sci., vol. 14, pp. 347-59, April 1966.Source Text
Keyword Text
Observations of the mean  power Jupiter's decametric radio emissions at six
frequencies, 4·7, 15·7, 18·7, 21·5, 24·5 and 28·0 Mc/s, have been used to
prepare histograms of relative power and probability of occurrence at each
frequency.   The variation of the mean flux density of the emissions was
determined as a function of frequency, and was found to increase
monotonically with decreasing frequency down to 4·7 Mc/s.  The spectrum
consists of two parts, one having a spectral index of -2·5 between 4·7 Mc/s
and 20 Mc/s, and the other a spectral index of -13·7 between 24 and 30 Mc/s.
 The location of Jupiter's magnetic poles is discussed.  The 4·7 Mc/s data is
consistent with Jupiter's north magnetic pole being located near 175 º system
III longitude, while the higher frequency results indicate slightly lower
longitudes.  The data at 4·7, 15·7, 24·5 and 28·0 Mc/s was examined for
influence of the Jovian Satellite Io and contour diagrams of  the emission were







Waveguide Glide Slope Antenna Tests.  <NOTE> Final reptTitle Text
Mehall, A. D.Author Text
Final Report from:  Airborne Instruments Lab., Deer Park, N.Y., Report SRDS-
RD-66-29, 100 pages; April, 1966.
Source Text
antennas, direction finding, waveguides, flight
testing, antenna radiation patterns
Keyword Text
The report describes development and operation of a  null-reference feed
system for the directional waveguide  glide-slope antenna and the results of
pattern measurements  performed in the antenna near field.  The operation of
an  aperture-field monitor for the waveguide array is also  described.  A
recommendation is made for the location of a  far-field monitor, and flight-test






Research on AntennasTitle Text
Meinke, H. H.Author Text
Final Report, Contract AF61(052)-506, Institut für Hochfrequenztechnik der
Technischen Hochschule München, Germany, work sponsored by the Air
Force Avionics Laboratory, Research and Technology Division, AFSC through




Measurements and theory of a short radiator embedded in a dielectric
medium of finite size.  Measurements on radiation pattern, current
distribution, and electrical field strength on the surface and the surrounding
ground plane of scimitar antennas.  Fundamental definitions and simple
examples of receiving antennas with integrated active elements.
Measurements on radiation efficiency in field distribution within the cavity of a
planar two-arm Archimedean spiral antenna.  (Abstract source unknown,






Radar Astronomy at Millimeter and Submillimeter WavelengthsTitle Text
Meyer, James W.Author Text
Proc. IEEE, vol. 54, no. 4, April 1966.Source Text
Keyword Text
The scant two-decade existence of radar astronomy has seen important
contributions by this new technique to positional astronomy, to the metrics of
the solar system, and to the study of lunar and planetary surfaces.  The role
of millimeter wavelengths in this new astronomy is discussed and the
problems unique to these short wavelengths defined.  Brief mention  is made
of the importance of correlation of active and passive measurements and
important new millimeter wave component requirements are listed.  The
implementation of an eight-millimeter radar capable of detecting the moon is
described.  At the eight-millimeter wavelength, the moon  is found to be
generally rough and has a radar cross section of about seven percent of  its
projected geometrical area.   Methods of improving these measurements and
their feasibility are outlined.  Future equipment configurations  capable of
extending millimeter wave measurements can be implemented, given critical
component development success.  (Author's abstract, formal literature,






The Coaxial Spaced Loop as a Small Aperture Multipolarization Radio
Direction Finder Antenna
Title Text
Moore, J. D., and Castles, M. P.Author Text
Southwestern IEEE Conference Record, Dallas, Texas; 20-22 April 1966.Source Text
Keyword Text
The pattern of a coaxial spaced loop direction finding antenna will provide D/F
bearings and signal polarization information for all source polarizations and
angles of incidence.  The antenna, therefore, has significant advantages over
a simple loop which will exhibit a null shift of 90º between vertical and
horizontal polarization and give no clear indication of the polarization received.
 A two-step sense technique will resolve the four-way ambiguity which exists
for vertical and mixed polarization and the two-way ambiguity for horizontal
polarization.  The argument that spaced loop antennas have poor sensitivity
does not apply in practice when tuning is used in conjunction with appropriate
antenna preamplifiers.  This technique will readily provide sensitivities of 2
microvolts per meter in the high portion of the HF range without resorting to
physically large antennas.  Field test data on an experimental model to
determine D/F accuracy and sense performance have been obtained showing
verification of theoretical performance.  It has been found that spaced loops
which used loops with balanced gap electrostatic shields are superior to a
coaxial spaced loop which uses loops with a conventional electrostatic shield.
 (Author's abstract, formal literature, English language/USA abstract,






HF Spaced Loop AntennaTitle Text
Moore, J. D., and Castles, M. P.Author Text
Southwest Research Institute, San Antonio, Texas, Quarterly Report No. 1,
Contract No. DA 28-043-AMC-01960(E); 30 April 1966.
Source Text
Keyword Text
The theoretical performance of the three common spaced loop antennas is
discussed in detail.  For portable application, the coaxial spaced loop has
been selected because it is well known and is superior to the coplanar
spaced loop in terms of the direction finder requirements.  Theoretical coaxial
spaced loop and sense patterns are given for a number of signal polarizations
for angles of elevation up to 85º  Theoretical sensitivity calculations are made
to derive coaxial spaced loop parameters to obtain 10 microvolt per meter
sensitivity.  Field testing of three breadboard coaxial spaced loop antennas
has received emphasis in the experimental investigation conducted in the first
three months of the program.  The breadboard models have verified that a
directly tuned coaxial spaced loop with an effective volume of 1.5 cubic
meters, 3-turn 24-in. square loops spaced 54 in., will yield a 10 microvolt per
meter sensitivity for a 10 dB signal plus noise-to-noise ratio between  and 8
MHZ.  The D/F performance of the third and final breadboard model is
excellent both for controlled polarized signals from an elevated target
transmitter and when used in bearing tests on skywave signals.  Stray pickup
in the antenna electronics box did produce some pattern distortion and
bearing error until improved control cable shielding corrected this problem.
(Author's abstract, technical report including miscellaneous government







A Parallel Channel Shipboard Direction Finding SystemTitle Text
Myers, Glen A.Author Text
Naval Postgraduate School, Monterey, California, Technical report/research
paper, Report No. TR/RP-66, DDC No. AD 483 711, 4 April 1966.
Source Text
Keyword Text
Several parallel-channel receiver configurations are presented and analyzed.
From this background a particular direction-finding system suitable for
shipboard use is detailed.  Use of three modes of operation of the defined
system is shown to provide through 360 degrees coarse and find indications
of the bearings  of each of several stations transmitting simultaneously.  It is
also shown that this system will provide measures of amplitude and,  with
some added circuitry, frequency of each of these received signals.   It is
shown that the gain characteristics of the antennas for each mode of
operation are chosen in a manner which makes the  parallel-channel receiving
system immune to signals reflected from the ship and its rigging.  Two
different methods of obtaining independent measures of signal frequency and
bearing are presented.  A brief history of direction finding and an extensive
bibliography are provided.  (Author's abstract, technical report, English
language, file no. 993, direction finding, radio equipment radio interception,
shipborne, ship antennas, radio receivers, frequency, gain, electromagnetic






A Parallel Channel Shipboard Direction Finding System.  <NOTE>
Technical  rept./research paper.
Title Text
Myers, Glen A.Author Text
Technical Report/Research Paper from:  Naval Postgraduate School Monterey
Calif., Report NPS-TR/RP-66, page 70; 4 April 1966
Source Text
direction finding, radio equipment, radio interception,
shipboard, ship antennas, radio  receivers, frequency,
gain, electromagnetic wave reflections, bibliographies,
 measurement ,NTISDODXD
Keyword Text
Several parallel-channel receiver configurations are presented and analyzed.
From this  background a particular direction-finding system suitable for
shipboard use is detailed.   Use of three modes of operation of the defined
system is shown to provide through 360  deg coarse and find indications of
the bearings of each of several stations transmitting  simultaneously. It is also
shown that this system will provide measures of amplitude and,  with some
added circuitry, frequency of each of these received signals. It is shown that
the gain characteristics of the antennas for each mode of operation are
chosen in a  manner which makes the parallel-channel receiving system
immune to signals reflected  from the ship and its rigging. Two different
methods of obtaining independent measures  of signal frequency and bearing
are presented. A brief history of direction finding and  an extensive






The problem of angular noise.  Angular noise induced random error in
direction finding as  affected by target properties and sense finder
Title Text
Ostrovitianov, R. V.Author Text
Radiotekhnika i Elektronika, Vol. 11, April 1966, pages 592-601, 6 Refs. In
Russian, 1966.
Source Text
radar target, radio direction finder, random error,
angular, direction, distance, error, finder, noise,







Angular noise.  Angular noise induced random error in direction finding
as affected by target  properties and sense finder
Title Text
Ostrovitianov, R. V.Author Text
Radiotekhnika i Elektronika, Vol. 11, April 1966, pages 592-601. Radio
Engineering and Electronic, Physics, Vol. 11, April 1966, pages 507-515. 6
Refs. Translation. <For Abstract See Issue 14, page, 2242, Accession No.
A66-28149<, 1966.
Source Text
radar target, radio direction finder, random error,
angular, direction, distance, error, finder, noise,







Phase Height and the Ionospheric Valley AmbiguityTitle Text
Paul, Adolf K.Author Text
Radio Science, vol. 1 (New Series), No. 4, pp. 441-6, April 1966.Source Text
Keyword Text
We consider whether a unique ionospheric electron density distribution can
be calculated from ionograms in the case of a "valley" between the E and F
regions, assuming that the absolute phase heights are available in addition to
the virtual heights.  By using the concept of an "equivalent distribution" it is
shown that the additional knowledge of phase heights reduces the possible
valley error, but cannot remove it completely.  (Author's abstract, formal






Electronically Steerable ArrayTitle Text
Schiller, T. R. and Heath, W. S.Author Text
Sylvania Electronic Systems, Williamsville, N.Y., Final Report, Contract
AF30(602)3041, Project No. 4506,  Task No. 450604, RADC-TR-66-16, DDC
No. AD 663 495, Sponsored by Rome Air Development Center (EMATA),
Griffiss AFB, New York, April 1966.
Source Text
Keyword Text
This report describes the effort expended during the fourth quarter on the
Engineering Change "A" portion of the Electronically Steerable Array Program
to design and build a high gain, electronically steerable, millimeter antenna
system.  During this period, the antenna was constructed, adjusted for
optimum performance and an extensive testing program carried out.  The
tests included measurements of radiation patterns at various scan angles,
gain measurements, control power requirements, scan speed, and hysteresis
effects.  Consideration was also given to average and peak RF power and
antenna efficiency.  Results indicate that an antenna array of 5 elements is
capable of scanning a beam 50 degrees at a rate of one degree per
millisecond.  The overall efficiency of this array was 60 percent taking into
account both the illumination taper and insertion loss in the feed elements.
Scanning both the element and array patterns eliminated the grating lobe
phenomena normally associated with arrays of many wavelength elements.







A Simulation Study of Elevation Angle of Arrival Measurements in the
Wullenweber RDF System
Title Text
Schlicht, H. C., Jones, E. Jr. and Ernst, E.Author Text
Navy Contract NObsr-69345, RRL Publication No. 306, DDC No. AD 635 268,
University of Illinois,  Urbana, Illinois, 1966.
Source Text
Keyword Text
This thesis is concerned with a study of the characteristics of the
Wullenweber antenna system, and  in particular, determination of the vertical
angle of arrival, called the elevation angle, of an incoming signal.  In the past,
such investigations were necessarily experimental in nature.  For example, a
direction finding system could only be tested under a limited set of available
signal conditions.  Any conclusions which could be drawn from such sketchy
data were likely to be somewhat misleading, at best, to completely false, at
worst.  In any case, a good deal of intuition on the part of the investigator was
necessary in order to define a clear-cut picture of the operation of the system
under investigation.  With the advent of the modern high-speed digital
computer, however, simulation techniques have become not only practicable,
but highly desirable.  The method affords an efficient means to amass the
large amounts of data necessary to properly describe such a complex
system as the Wullenweber.  This study, then, will be a number of possible
methods of determining the elevation angle of an incoming signal, with a view
to determining whether or not a practical system  does in fact exist.  The
author's task in this research was three-fold:  (1) implementation of each of
the various schemes which had been selected for study into a digital
computer program, (2) data acquisition through simulation of the system on a
digital computer, and (3) synthesis and organization of the data into a form
suitable  for interpretation.  The first two of the above tasks were exercises in
Fortran programming, while the difficulties in the last were found to be
inversely proportional to the effort expended in the first.  The first part of this
thesis is divided into three sections, one for each scheme investigated.  Each
section is divided into two parts, a description of the system, followed by the
data acquired and  the conclusions drawn by the author.  The second part of
the thesis is a description of a system which this study indicates is a
practicable one.  It is an outgrowth and elaboration of the system discussed
in Section II of the first part of the thesis.  (Author's abstract, technical






Shipboard Tests on the USS Brownson of the Crossed Spaced Loop
Antenna with Twin Channel Receiver and Modified AN/BRD-4 Direction
Finder
Title Text
Sherrill, W. M. and Green, T. C.Author Text
Southwest Research Institute, Task Summary Report No.  XXIV, Contract No.
NObsr-89167, Task 9258, DDC No. AD 481 664L, 1 April 1966.
Source Text
Keyword Text
A nonrotating crossed spaced loop antenna was installed aboard the USS
Brownson (DD 868) for calibration tests using the goniometer scan single
channel (RA.117), a twin channel (RA.153), and modified AN/BRD-4 DF
systems.  The calibration curves showed equivalent bearing performance with
the three DF systems, consisting  of ±15 degrees calibration curves without
sense reversal for HF frequencies above 6 MHZ.  The two-to-one reduction in
bearing error compared to the simple loop was achieved, and multivalued
calibration curves were effectively eliminated for this frequency range.  The
bearing performance in the 2 - 4 MHZ region was greatly degraded by the
deterioration  of the electrostatic shielding of the crossed spaced loop.  This
deficiency can be remedied by the use of the all-welded loop construction
employed in the simple loop sense antenna.  The crossed spaced loop was
operated near 40 and 50 MHZ with ±10 degrees bearing performance near 50
MHZ.  Since the series resonance of the crossed spaced loop occurred near
40 MHZ, (the design was optimized for the 2 - 30 MHZ range), the bearing
performance at this frequency was severely degraded.  Comparison of five
calibration curves taken between 7.95 and 8.77 MHZ showed consistently
similar structure with an average curve difference of 6 degrees ± 3 degrees
(standard deviation).  The repeatability of the calibration curves at a given
frequency was  of the order of 0.4 degrees (average) ± 1.8 degrees (standard
deviation).  Other specialized tests aboard the USS Brownson demonstrated
a unique AGC circuit in the Intercept Research IR-3 triple channel receiver
designed for shipboard use in twin channel DF.  The circuit produced
improvement in calibration curve consistency as a result of the constant
bearing display independent of signal amplitude.  A shipboard demonstration
of the programmed synthesizer tuned twin channel DF (RA.153) showed
sequential monitor of four skywaves in the 15-MHZ band with frequency
switching rates to 100 Hz.  Through-mast tests of the crossed spaced loop
antenna on the SwRI DF tower indicated performance (±3 degrees error
spread) essentially equivalent to that obtained without the through-mast
extension (±2 degrees error spread).  The through-mast used was 4 inches in
diameter and 6 feet long, simulating the DASH control antenna.  (Authors'
Abstract Text
abstract, technical report, English language, file no. 1000, test, evaluation,
loop antennas, direction finding, radio equipment, high frequency, shipborne,
calibration, destroyers, very high frequency, goniometers, automatic gain





High-Frequency Backscatter from Terrain with TreesTitle Text
Steele, J. G.Author Text
Technical Report No. 128, SU-SEL-66-028, Stanford Electronics Laboratory,
Stanford University,  California, April 1966.
Source Text
Keyword Text
At high frequency, the ground may often be regarded as a plane mirror with
negligible backscatter except at vertical incidence.  At angles of incidence
near grazing, any backscatter is due to objects on or above the ground, such
as trees, provided the objects themselves have appreciable cross sections at
high frequency.  The standing-wave method of measuring radar cross sections
was adapted for use at 26 Mc with targets on or above the ground, as
described in a previous report.  It was then further adapted for measuring
cross sections at angles of elevation up to 22.5 degrees, by raising the
transmitting antenna with a balloon and moving the receiving probe along the
transmitter-target line by means of ropes.  Targets used were horizontal and
vertical aluminum cylinders (using horizontal and vertical polarization,
respectively, for the radiation) and an oak tree (using both polarizations).  The
results are relevant to ionospheric sounding by means of ground backscatter.






Wave Propagation in Multiconductor Overhead LinesTitle Text
Wedepohl, L. M.Author Text
Proc. I.E.E., vol. 113, no. 4, April 1966.Source Text
Keyword Text
In 1926, Carson solved the equation for the self and mutual impedances of a
conductor in the presence of a semi-infinite homogeneous earth. In his
solution, for the magnetic field, results were expressed in terms of convergent
infinite series.  At a later stage, Wise extended the analysis to allow for the
effects of displacement currents when the relative permittivities in earth and
dielectric are not equal.  Recently, Mullineux and Reed showed that Carson's
integral solution could be derived by making use of double Fourier transforms,
and, at the same time, they generalized the method by permitting the relative
permeability to be other than unity.  In the paper, the method of double-
integral transforms is used to solve the field equation for the self and mutual
impedances of a multiconductor system in the presence of a semi-infinite
nonhomogeneous earth.  The earth is assumed to consist of a homogeneous
stratum of a specified depth of one resistivity above a second homogeneous
semi-infinite earth of different resistivity.  The solution is expressed as an
infinite integral, and it is general in the sense that there is no restriction on
the permeabilities, permittivities or resistivities of the regions.  The effect of
displacement currents is taken into account, and the resulting integral is
similar in form to that derived by Wise.  Numerical results are presented to
show the effect of the parameters under a number of specified conditions.
Thus, for example, it is indicated that the nonhomogeneous solution
approaches that of the homogeneous case when the depth of penetration in
the first layer is less than the depth of the stratum.  The capacitive nature of
the earth due to displacement currents is shown to be significant at very high







The Reception of Whistler Mode Signals at a Point Remote from the
Transmitter's Magnetic Conjugate Point
Title Text
Allcock, G. Mck. and McNeill, F. A.Author Text
J. Geophys. Res., vol. 71, no. 9, pp. 2285+, 1 May 1966.Source Text
Keyword Text
An attempt is made to describe the propagation characteristics  of a whistler
mode radio signal over the complete one-hop path from a transmitter to a
receiver that is up to several thousand kilometers away from the transmitter's
magnetic conjugate point.  It is shown that there are likely to be two preferred
propagation paths with less total transmission loss than for other possible
paths:  (1) under the ionosphere from the transmitter to the receiver's
conjugate point, then along a magnetospheric path to the receiver; (2) along a
magnetospheric path from the transmitter to its conjugate point, then under
the ionosphere to the receiver.  A long series of observations of whistler mode
signals from station NPG, near Seattle, on 18.6 kc/s, received near
Wellington, New Zealand, 2570 km from the Vestine conjugate of NPG, using
three different methods, gave results that are in accord with the idea of two
preferred paths.  More recent observations of 24.0 kc/s transmissions from
the same station also gave general support to this idea.  (Authors' abstract,






Discussion on Atmospheric Radio Noise and Signals Received on
Directional Aerials at High Frequencies and Characteristics of
Atmospheric Radio Noise Observed at Singapore
Title Text
AnonymousAuthor Text
Proc. I.E.E., vol. 113, no. 5, pp. 752-4, May 1966.Source Text
Keyword Text
A three-page transcript of a discussion concerning a paper cited in Abstracts
Bradley (9/64) and Clarke (5/65) relative to the reception of atmospheric radio
noise at various points in the world, especially in Singapore.  (Abstract written
for purpose of this publication by Southwest Research, formal literature,










Trans. IEEE, vol. AP-14, no. 3, pp. 389+, May 1966.Source Text
Keyword Text
In many applications, it is of interest to know the electric and magnetic fields
which have penetrated an unavoidable hole in an electromagnetic shield.  Of
particular interest is the case in which the aperture is much smaller than both
the dimensions of the shield and the wavelength of the incident field.  In this
case, a quasi-static approach may be taken.  Furthermore, for a thin shield in
which the hole is distant from the ends, the solution to the problem of an
aperture in an infinite, perfectly conducting, plane sheet is a useful
approximation.  Explicit expressions for the diffracted intensity in the case of
a harmonic plane wave incident on such a sheet have been presented by
Bethe for pints which are much farther than a wavelength from a circular
aperture.  For a hole in a shield, however, it is important to  know the value of
the electromagnetic field at points which are much less distant than a
wavelength from the aperture.  Accordingly, using Babinet's principle,
expressions are derived in the present communication for the electric and
magnetic fields near the aperture.  The change in the waveform of a pulse
which is transmitted beyond the screen is also discussed.  (Abstract taken











Organizational DS, GS, and Depot Maintenance Direction Finder Set AN/TRD-
15, Department of the Army Technical Manual TM 11-5825-231-25,
Headquarters, Department of the Army, May 1966.
Source Text
Keyword Text
This is a first edition manual containing preliminary and unreviewed
information compiled by the manufacturer of the equipment.  Judicious
caution should be exercised in using the  information in this manual until it is
replaced by a revised edition.  This manual covers organizational, direct
support, general support, and depot maintenance for the direction finder set
AN/TRD-15.  It includes instructions for troubleshooting, testing, aligning, and
repairing all units of the system which are not covered by other available
manuals.  Operating instructions are contained in TM 11-5825-231-10.
Direction finder set AN/TRD-23 consists of an AN/TRD-15 installed in a
shelter with the units rearranged within and between the primary and
secondary consoles and the addition of four receivers and an antenna
multicoupler.  Figures 6-30 through 6-32 furnish interconnection information
and shelter and console wiring.  The additional receivers are unmodified
versions of the R-725(R-390A) which are covered in TM 11-5820-358-35.  A
commercial instruction book covering the antenna multicoupler is packed with
the AN/TRD-23.  (Abstract taken from author's scope, book, English






Radar Location of Moving TargetsTitle Text
Bakulev, P. A.Author Text
Foreign Technology Div., Wright-Patterson AFB, Ohio.  Report FTD-NT-64-
554-TT-67-60328, 317 pages; May, 1966.
Source Text
moving target indicators, target acquisition, radar
signals,  Doppler effect, continuous wave radar,
Doppler radar, coherent  radar, oscillation,
performance (engineering), USSR
Keyword Text
The book presents theory and technology of radar devices  intended for
radiolocation of moving targets on background of  interferences of natural and
artificial origin.  In it are  considered physical bases, principles of
construction, and  possibility of technical realization of radars of selection of
moving targets (SDTs) The connection is analyzed between the  tactical
indices of radar SDTs and their technical parameters.  It considers interaction
of elements and nodes of radar  stations SDTs; requirements presented to
these elements and  nodes are determined from the point of view of obtaining
necessary quality of radar operation.  There is conducted an  analysis of







Short-, Medium-, and Long-Range Radio-NavigationTitle Text
Bos, H. J.Author Text
TDCK 44957, The Hague,, Netherlands, DDC No. AD 800 166, May 1966.Source Text
Keyword Text
ABSTRACT NO. 1:  After the test-stage introduction of the Omega-VLF-radio-
navigation system, now nearly ten years ago, it soon became apparent in the
course of time, that this and the Delrac-system, which are similar in many
aspects would constitute "the" long-range (meaning: transocean) hyperbolic
radio navigation systems of the future, as compared with the operationally
existing Consol, Loran and identical long range techniques.  This fact, as well
as the amount of requests for recent literature on account of the operational
availability of Omega, Loran-C (Cytac) and similar systems, which also goes
for Dectra and other VLF-navigational transmission-techniques derived from
Standard-Loran, Consol, Gee, Radio Mailles, Navaglobe and Navarho, made it
obvious that the amount of  technical knowledge available on those subjects,
warrants the composition of a selective bibliography.  The importance of short-
range navigation systems, mainly for air navigation and air traffic control
purposes, as well as the extensive use made of medium-range radio systems
for air and sea navigation, together with the fact that the greater part of all
mentioned  systems is either  used in all of  the three categories  (short-,
medium- and long-range) or at least in two of them, made it necessary to
integrate the systems of the three categories into one bibliography.  A
selection was made, so that the bibliography, which contains 238 abstracts of
articles from periodicals, published papers and official reports, with the
purpose of examining and comparing all present radio navigation systems,
should give a fair picture of the latest progress, thereby applying uniform rules
of evaluation.  It is intended to analyze the extent to which the presently
compiled systems are suitable for common use by civil aviation and merchant
marine, as well as for the air force and the navy.  To complete this task, it
became apparent that it was necessary to found such a comparative
examination of the various systems on a common basis and for a certain
length of time, not exceeding five years since 1960.  This limitation therefore
forms an essential part of the character of the compilation of this bibliography.
 For the purpose of a compact distribution, the survey of the available
technical literature is presented in three chapters, divided into eight divisions
for short-range, fourteen divisions for medium-range, and ten divisions for long-
range radio navigation respectively.  In these divisions, the abstracts have
been arranged in a chronological order, whereas the integration of the
application of the separate systems for air and sea navigational purposes has
Abstract Text
not been split up again for each abstract division so as not to  make the
contents, which speaks for itself, unreadable.  Where possible,  mention is
made of the numbers of reports and articles with which these are registered at
T.D.C.K.  ABSTRACT NO. 2:  A selective bibliography on sea and air
applications of radio directional, hyperbolic and rho-theta techniques,
equipment and systems, over the period 1960-1966.  This bibliography
contains a literature survey comprising 238 abstracts of published papers and
reports on the subject of radio navigation.  (Abstract No. 1: Author's abstract,
Abstract No. 2: source unknown, technical report, English
language/Netherlands, file no. 1088, hyperbolic navigation, bibliographies,
radio navigation, Netherlands, abstracts, loran, doppler navigation, direction





Methods of Selecting Receive Beam Positions in Multiple Beam Forming
Antenna Systems
Title Text
Bradley, G. A.Author Text
Trans IEEE, vol. AP-14, no. 3, pp. 260+, May 1966.Source Text
Keyword Text
Several methods of selecting simultaneous receive beams from a multiple
beam forming antenna are presented.  The number of switching junctions
required for each method is discussed together with the flexibility of operation
of the matrix.  It is shown that the amount of flexibility of a switching matrix is
dependent on the number of switching junctions used and therefore is
dependent on the cost of the matrix.  A block selection technique is
presented which groups the  total input beam positions into blocks of beam
positions.  This technique, together with a method of selecting clusters of
beam positions, is shown to be the most efficient method for selecting
simultaneous receive beams.  This design requires less than five  percent
more switching junctions than the total number of receive beam positions.







A Study of Wave Interference in the Wullenweber RDF SystemTitle Text
Broeker, B. D., Ernst, E. and Jones, E. Jr.Author Text




This thesis is concerned with wave interference in the Wullenweber radio
direction finding system.  The technique of digital simulation has provided a
useful and perhaps indispensable tool for studying the characteristics of the
Wullenweber system and for analyzing the possibilities of resolution of the
arrival directions of two simultaneously received radio signals.  (Authors'






On Frequency Variations of Ionospherically Propagated HF Radio SignalsTitle Text
Davies, K., and Baker, D. M.Author Text
Radio Science, vol. 1, no. 5, pp. 545-556; May 1966.Source Text
Keyword Text
A technique for measuring the frequency variations of ionospherically
propagated radio waves by spectrum analysis of the received signal is
described, together with some theory needed to interpret such
measurements.  Examples of the types of variations observed with both
vertical and oblique propagation are presented.  On "quiet" days in middle
latitudes, frequency variations of the order of ±0.2 c/s occur, having periods of
the order of 10 min.  During disturbed periods the variations may be as much
as 2 to 3 c/s on 5 Mc/s with vertical propagation.  The frequency stability is
generally greater for oblique propagation then for vertical propagation;
however, the received spectrum is broader for oblique propagation.  The
frequency stability of E echoes is, in general, much greater than that of F2
echoes.  At night and during some geomagnetic storms, the discrete (line)
spectra give way to diffuse spectra.  During periods of flutter fading at low
latitudes, the discrete spectra are transformed into continua with frequency
spreads of up to ±5 c/s about the mean value.  Distinctive frequency
deviations are caused by solar flares, geomagnetic disturbances, and
traveling ionospheric disturbances.  Of these, the solar-flare-induced
frequency variations are the most striking.  Deviations of up to 50 c/s have
been observed on WWV-10 Mc/s received at Boulder during flares.  However,
frequency deviations associated with solar flares have a most probable
duration of about 4 min, and the majority of them have magnitudes less than 1
c/s.  (Author's abstract, formal literature, English language/USA abstract,






Impedance of a Small VLF Dipole in the IonosphereTitle Text
Dewolf, D. A.Author Text
Radio Science, vol. 1, no. 5, pp. 571-575; May 1966.Source Text
Keyword Text
Previous workers have shown that by taking into account the nonzero
dimensions of actual dipoles, the infinity catastrophes of the impedance of
VLF dipoles (X >>1, Y>>1) in a magnetoplasma, as well as of the far fields,
are eliminated.  Nevertheless, the use of very small dipoles may still not lead
to valid results if collisionless magneto-ionic theory is utilized.  Criteria are
established for temperature and collision effects which modify magneto-ionic
results, depending on the relative magnitudes of source dimensions, electron
temperature, and collision frequency.  Ion mobility effects are not taken into
account.  In the extreme case, radiation of very small dipoles in a sparse low-
temperature plasma with high d-c magnetic field cannot be predicted by
linearised plasma-kinetic theory.  (Author's abstract, formal literature, English






Performance-Defining Parameters of Radio-Navigational AidsTitle Text
Earp, C. W.Author Text
Proc. IEE, vol. 113, no. 5, p. 767; May 1966.Source Text
Keyword Text
In its broadest aspect, the object of the paper is to draw attention to the need
for a formal theory of radiolocation.  An approximate analogy is drawn
between the time, about 20 years ago, when the "knowhow" of the
experienced communication engineer was being translated into a formal
theory of communication, and the present time, when, despite the existence
of a corresponding expertise in the field of radiolocation, no serious attempt
has been made to define a formal theory.  In radiolocation, the concept of
trading "aperture" or "baseline" for accuracy, very closely allied to the concept
of trading frequency bandwidth for suppression of noise in communication
systems, is very well known, and has probably been fully exploited, but
theoretical limits have not yet been defined.  The further concept that the
frequency bandwidth of a radiolocation signal can also be traded for error
suppression, though not new, has probably not been fully explored and
certainly not fully exploited.  It is therefore a major object of the present paper
to draw attention to this important aspect.  A complete assessment of the
value of an increased frequency bandwidth is not attempted, and no attempt
is made to define an ideal system.  However, by analyzing a comparatively
simple and practicable system which employs wide-deviation frequency
modulation, and lends itself to a simple mathematical treatment, it is shown
that a great improvement is possible.  A simple aircraft approach-path
guidance system comprising two laterally spaced, synchronously frequency-
modulated transmissions is shown to have a greatly improved error-
suppression characteristic, compared with conventional systems.  The
concept of "effective bandwidth", as already used in communication theory, is
introduced, showing that, though the frequency bandwidth used by a single
location device may be very large, this may not be prohibitive, as a number of
devices may share the same frequency band without mutual interference.
This leads to a suggestion for a new aircraft guidance system providing
azimuth indication, as in VOR, approach-path guidance, distance-to-fly
indication, glide path and distance along runway, all on a single radio-
frequency channel.  (Author's abstract, formal literature, English






Performance-defining parameters of radio-navigational aids.
Radiolocation theory compared with  communication theory, noting
trading of frequency bandwidth of radar signal for error suppression
Title Text
Earp, C. W.Author Text
Institution of Electrical Engineers, Proceedings, Vol. 113, May 1966, pages
767-774.  8 Refs., 1966.  Author employed:  Standard Telephone and Cables,
Ltd., London, England.
Source Text
error band, frequency modulation, radar beam, radio
navigation, signal to noise ratio, band,  bandwidth,
beam, communication, error, frequency, location,








A Monopulse Bearing Computation Method for Use in the Scanning
Mode
Title Text
Ernst, Edward W., Jones, Edwin C. Jr., and Ledbetter, Robert J.Author Text
Technical Note No. 4, Contract No. N00014-66-C0010A02, RRL Publication
No. 307, Radiolocation Research Laboratory, Department of Electrical




This report describes an automatic bearing computer and digital data
acquisition system for the University of Illinois Wullenweber antenna array in
the scanning mode of operation.  The digital data acquisition system must
record outputs from the Wullenweber receivers and  therefore must be
compatible with the existing receiver systems.  The recorded data is used as
input data for a digital computer in which the automatic bearing computer
utilizes the recorded receiver outputs to compute an accurate bearing.  The
combination of the digital data acquisition system and the automatic bearing
computer must meet many requirements, two of which are (1) usable with a
small number of samples per scan and (2) insensitive to amplitude changes of
the incoming radio signal.  The center of gravity method has been developed
for automatic bearing computation with the Wullenweber in the scanning
mode.  At the present time, the center of gravity method appears to be the
best system available, but it does not meet the two requirements stated
above.  This method requires a minimum of twelve data points to determine an
accurate bearing and, therefore, requires many samples per scan to operate.
The method is sensitive to amplitude change of the incoming signal (fading)
because it assumes that each data pint is a sample from the same
population.  Fading implies a change in the signal statistics and, hence, the
calculated bearing will not be accurate.  The monopulse method has been
described for bearing calculations with the Wullenweber in a monopulse
mode.  With this system, a bearing can be determined from data taken at one
sampling point.  For this reason, the monopulse method should yield usable
results at a low sampling rate.  Also, the monopulse method is insensitive to
fading because it does not depend on data taken previously or data yet to be
taken.  That is, as all the information needed to compute a bearing is
observed at one time, changes in signal characteristics before or after the
time of observation make no difference.  The monopulse method has many
features which may make it advantageous to extend the monopulse method
to the scanning mode.  This scanning monopulse method considers each
sampling instant as if the Wullenweber were in a monopulse mode.  A bearing
Abstract Text
can then be computed for each sampling instant and the bearings for one
scan combined to form a scanning monopulse bearing.  (Authors' abstract,





Determination of Optimal Space-Time Signal Processing SystemsTitle Text
Fal'kovich, S. YeAuthor Text




The determination of an optimum direction finding system is considered by
applying the statistical decision theory to the case of reception of space-time
signals in a background of noise.  The thermal noise space-time interference
is correlated in time and space.  However, for a wide class of problems
connected with detection, direction finding and resolution of point and
extended objects by one and two-dimensional aerials, this interference may
be considered as uncorrelated for all practical applications.  Expressions are
derived for the multidimensional correlation functions of the interference and
for the likelihood ratios.  With the aid of these expressions, optimum space-
time systems may be designed and assessment made of the errors in the
signal parameter estimates.  (Engineering abstract, formal literature, English






Determination of an optimum space-time signal processing system.
Statistical theory for  optimum direction-finding system for space-time
signal processing against wideband fluctuation  noise background
Title Text
Falkovich, S. E.Author Text
Radiotekhnika i Elektronika, Vol. 11, May 1966, pages 785-792. Radio
Engineering and Electronic, Physics, Vol. 11, May 1966, pages 678-684. 5
Refs. Translation. <For Abstract See Issue 17, page, 2872, Accession No.
A66-31851<, 1966.
Source Text
background noise, signal processing, statistical
communication theory, background,  communication,
direction, finding, noise, optimum, processing, signal,







Problem of determining an optimum time-space system for signal
processing.  Statistical theory  for optimum direction-finding system for
space-time signal processing against wide-band  fluctuation noise
background
Title Text
Falkovich, S. E.Author Text
Radiotekhnika i Elektronika, Vol. 11, May 1966, pages 785-792. 5 Refs. In
Russian, 1966.
Source Text
background noise, signal processing, statistical
communication theory, background, communication,
direction, finding, noise, optimum, processing, signal,







The Yagi-Uda Aerial--A Short Design Review and BibliographyTitle Text
Fry, C. R.Author Text
Carde, Defense Research Board of Canada, Quebec, Que., Carde Tech. Note
1712/66, DDC No. 486 398, May 1966.
Source Text
Keyword Text
The design requirements of the Yagi-Uda aerial are briefly described as
developed by certain authors.  Various points are mentioned that affect
resonant and surface wave array design.  Reference is made also to various
unusual forms of the aerial.  A bibliography is included, specifically referring to
the Yagi-Uda, but including also a few papers that may be useful for certain
design applications.  A total of 145 papers have been included.  (Abstract
source unknown, technical note, English language, file no. 1080, aerials, Yagi-






Bistatic-Radar Measurements of Interplanetary Plasma StreamsTitle Text
Gee, ShermanAuthor Text
J. Geophys. Res, vol. 71, no. 9, pp. 2353-64, 1 May 1966.Source Text
Keyword Text
The use of bistatic-radar transmissions between earth and an interplanetary
spacecraft for studying interplanetary plasma streams is suggested.
Nonrelativistic stream velocities are considered.  A derivation of the
propagation characteristics of an electromagnetic wave transmitted through a
(collisionless) plasma stream in the presence of a uniform magnetic field is
presented.  The direction of the magnetic field is assumed to be aligned
perpendicular to the direction of the plasma flow.  The effect of the stream
medium is shown to introduce a second-order correction to the Faraday
rotation undergone by a linearly polarized electromagnetic wave transmitted
through the medium.  The results are employed to arrive at a possible method
for measuring the average stream velocity along the propagation path using
two-way propagation between the two transmission termini.  This method  is
shown to be particularly appropriate for plasma stream measurements under
conditions of enhanced solar activity.  (Author's abstract, formal literature,






Error Reduction in Loop Direction FindersTitle Text
Gentry, Denton E. and Jenkins, Herndon H. Jr.Author Text
Georgia Institute of Technology, Atlanta, Georgia, Report A-842-4, ECOM
01207-4, DDC No. AD 486 325L, 15 May 1966.
Source Text
Keyword Text
The results of a series of field tests of a dual-channel HF loop direction finder
are  presented.   A small-aperture vertical loop antenna provided the signal for
one channel and permitted determination of the instantaneous azimuthal
angle-of-arrival of the incident waves.  An electrically-small horizontal dipole
provided the signal for the second channel which was  used to blank-out the
bearing displays when the magnitude of the horizontal component present in
the incident wave exceeded a preset threshold.  Although  designed to permit
reduction of the effects of polarization errors when the horizontal component
of the incident field exceeded certain levels, the tests disclosed that the major
factor affecting bearing accuracy results from wave interference effects and
that the horizontal component blanking techniques were relatively ineffective
for bearing error reduction.  Bearing data were collected  over a three-month
period and included 197 separate tests on 44 frequencies in the 5-17.8 MHZ
range.  Tests were performed under both "daytime" and "nighttime" conditions
primarily on ionospherically-propagated signals over path lengths exceeding
several hundred miles.  However, results using local HF stations are included.
 Overall averaged results are presented as well as discussions of specific
tests showing the effects of low SNR, co-channel interference, MUF, and
propagation.  (Abstract source unknown, technical report, English language,
file no. 972, direction finding, radio equipment, loop antennas, dipole
antennas, high frequency, azimuth, angle of arrival, polarization, errors, radio
interference, ionospheric propagation, signal-to-noise ratio, test equipment,







LF to VHF Direction Finding ResearchTitle Text
Green, T. C., and Sherrill, W. M.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Report, Project
Serial SF0010801, Task 9258, DDC No. AD 485-404L, Contract No. NObsr-
89167; 31 May 1966.
Source Text
Keyword Text
A description of the crossed spaced loop antenna corrosion observed after the
USS BROWNSON calibration (see abstract dated 1 April 1966) and the
subsequent overhaul and welding are described.  D/F calibration tests on the
Southwest Research Institute tower have demonstrated that the overhauled
antenna performed essentially as well as before the BROWNSON calibration
in the 2-5 MHZ range.  Techniques for operating the 5-ft spacing crossed
spaced loop antenna in the low VHF spectrum were investigated.  The use of
resistive shunting networks at the crossed spaced loop feed point had the
effect of smoothing the antenna impedance characteristics which permitted
phase and amplitude tracking of the two crossed antenna pairs to
approximately 80 MHZ.  Calibration curves obtained with and without these
resistive shunts show significant improvements for the shunted antenna.  The
most promising technique found for operating in the series resonance
frequency regions open circuiting one of the paralleled crossed spaced loop
pairs for each of the sin 2 φ and cos 2 φ antennas.  The D/F calibrator
modification design was completed, and the hardware modification design
was 40% completed.  The modified calibrator will employ a continuous single
turn rotary observed bearing potentiometer which will eliminate the present
need for rewinding the 10-turn OB potentiometer.  A brief discussion of the
application of ferrite core antenna techniques to the shipboard crossed
spaced loop is summarized showing the attractive size and weight reductions
attainable at the cost of much lower frequency antenna resonances.  A
summary of multichannel D/F and sense techniques is given in a form not
reported before for this contract.  It is shown that simple combinatorial logic
circuits may be used to provide sense ambiguity elimination with a response
time limited by the D/F circuit bandwidth.  In addition, bearing and sense may
be obtained independently and simultaneously using multichannel
techniques.  (Author's abstract, technical report including miscellaneous







Wullenweber Array Test and Evaluation ProgramTitle Text
Hayden, Edgar C. and Miller, Leon J.Author Text
Technical Report No. 19, Nobsr 89229, RRL Publication No. 303,
Radiolocation Research Laboratory, Department of Electrical Engineering,




Introduction and Background:  During the third quarter of 1959, plans were
being laid by the Navy Department for construction of a group of Wullenweber
arrays.  A gap arose between the operational requirements for frequency
coverage and that achieved by the developmental arrays at the University of
Illinois and the Naval Research Laboratory.  A survey of the situation led to
the conclusion that extension of the frequency coverage by any "stretching"
process was probably a futile hope.  Rather, a new concept was needed.
One such concept, the use of a group of arrays, scaled to various portions of
the required frequency range and sited sufficiently far  apart to avoid mutual
interference, was considered.  However, the complexities engendered in
equipment, in siting and in operational procedures, with their attendant large
increment of both first cost and operational expense, made such an approach
almost unthinkable.  In the course of the discussions, the concept of a
multiband array was proposed by the first coauthor of this report.  In effect,
two or more arrays for two or more portions of the frequency range would be
"nested" on the same site.  The idea was to exploit the inherently high order
of symmetry in a multi-element circular array to control errors which might
otherwise be introduced by the nested configurations.  The process of
discussion reduced to two the number of configurations considered prime
candidates for trial.  One of these configurations made use of a single
reflecting screen.  The screen height would be set by the low-frequency
coverage limit; wire-spacing in the screen would be governed by the high-
frequency coverage limit.  There would be two rings of elements around the
outside of the screen.  One, of small elements close to the screen, would be
for the higher half of the frequency range.  The other, of a smaller number of
larger elements spaced farther from the screen, would be for the lower half of
the frequency range.  Performance of the low-band portion of this configuration
seemed to offer little in the way of design problems; it would simply not "be
aware" of the presence of the high-band elements.  The high-band system
would suffer some scattering effects at the hands of the low-band elements;
however, the high-band error would in any case be cyclic with a periodicity
equal to the number of low-band elements.  Since this number promised to be
Abstract Text
around 30 to 40, and since (on the basis of symmetry) the error curve should
have twice that many zeros, it seemed reasonable to expect that the
maximum error could be kept to a fairly small value.  This possibility could be
enhanced by exercising some caution in control of the self-impedance and Q
of the low-band elements throughout the high band.  A possible disadvantage
of the configuration was the large size and potentially complicated structure of
the reflecting screen because it had to be effective over the entire frequency
range.  The other configuration comprised a conventional high-band array built
as large in diameter as siting conditions (or operational requirements or
economic limits) permitted inside of which was concentrically located a more-
or-less conventional low-band array.  Two screens and two rings of antennas
were required.  Thus, the low-band array was required to "see through" (not
"over") the entire high-band array.  For this configuration, the design of  the
high-band array should be straightforward.  Its performance should not be
influenced by the presence of the low-band array, except at frequencies below
its nominal range where the high-band screen would no longer act as a proper
reflector.  Azimuthal accuracy of the low-band array should not be appreciably
degraded by the high-band array because of the higher order of symmetry of
the latter compared to the former (the high-band array would have 3 to 4 times
as many elements and screen segments as the low-band array).  The
problems injected into design of the low-band array by the concentric
arrangement should then be just those involved in making the low-band array
"see through" the high-band array.  Basically, this involves proper
proportioning of the height of the high-band screen and of the spacing of this
screen from the low-band elements.  It is, in fact, possible to proportion this
screen so that it acts as a parasitic director for the low-band array over a
range of frequencies just below the nominal band cross-over frequency.  The
effect on low-band performance  would be to enhance the low-angle (i.e.,
elevation angle) coverage of the low-band array at frequencies near the top of
its range.  This would, in general, be a desirable effect.  Although two screens
are required, the structure of each is simplified.  The low-band screen, though
high, requires relatively few elements; the high-band screen, though requiring
many elements, is only about one-fourth the height of the low-band screen.
Perhaps the principal disadvantage of this configuration is that the effective
diameter of the low-band structure is limited to something less than that
available  for the high-band structure.  During the late summer of 1959, a
study was made of a large variety of reflecting screen structures.  The
purpose was a search for structures which would be mechanically less
complicated and less costly to construct for given high and low frequency
limits and a "brute-force" structure of uniform height and close wire spacing.
This work was done on a scale model basis.  A few measurements also were
made on the single-screen structure of the effect on high-band element
impedance caused by the presence of a low-band element.  This was done
full-scale on the University of Illinois array by erecting a simulated "low-band"
element.  Impedance of the nearest element in the existing array was
measured "before" and "after." Following this, additional radiation pattern
measurements were made on several double-screen configurations to
determine appropriate values for height of the high-band screen and spacing of
the low-band elements from this screen.  This study was done on a scale
model basis.  A decision was made to proceed with development of the
double-screen structure.  In part, this was based on the statement by
operational groups that if it came to a compromise between performance in
the high band versus performance in the lower band, the higher band should
be given the larger weight.  In second part, it was based on the expectation
that for the double-screen configuration, less investigation would be required
of the effect of the structure serving one band on the bearing accuracy of the
other.  The importance of bearing accuracy was given great weight in the
decision.  There did not appear to be time available for investigating and
evaluating both configurations.  (At about this time, the commercial contractor
for the Air Force Wullenweber systems elected to investigate [and
subsequently adopted] the single-screen configuration.  The choice of
configuration to investigate was partly an attempt to supplement the work
done at the University of Illinois on the double-screen configuration.  The
subsequent adoption was based on the relative merits of the configurations
judged against the particular operational requirements.)  Therefore, the Bureau
of Ships was furnished information on appropriate values for crucial
parameters of the double-screen array geometry, based on the model
measurements.  This was done at a series of conferences in which typical
array designs, suited to various actual sites, were worked out.  It must b e
emphasized that the scale model work done on the double-screen
configuration required large-scale factors (200 to 500) and the use of fractional
models (i.e., only a small sector of a full 360-degree array).  Model test
facilities available did not permit smaller scaling factors or adequate modeling
of an entire array at any scale.  In particular, it was not possible to investigate
thoroughly the potential effects of trapped-wave propagation along the periodic
structure of the  high-band screen.  The excitation of such fields was crucially
related to element-to-screen spacings.  Not properly controlled, the effects of
these fields on the low-band patterns could have been disastrous.  Thus, the
designs based on the data so obtained should have been considered suitable
only for development of a prototype array for verification and evaluation.  It was
assumed that such a procedure would be carried out, either in-house by
BuShips or by a commercial  contractor.  Such was, however,, not to be the
case.  No prototype was ever built.  In addition, somewhere between laying
down the geometry for the original designs and the start of construction  of
some of the early arrays, certain crucial proportions were modified from the
proposed values without benefit of supporting test data.  This was particularly
true with respect to the radial proportions, i.e., the spacings between the
various element and screen circles.  Thus, when this situation became
known, it seemed imperative, at the earliest possible moment in the array
construction process, to establish an appropriate measurement program.  The
functions to be performed within such a program included:  (1) Evaluation of
those aspects of behavior not satisfactorily determined in the scale model
studies, especially trapped-wave effects and effects of unscalable wire sizes
on resonant frequencies; (2) Verification of the correctness of originally-
proposed design parameters where these had not been changed; (3)
Evaluation of the effects on performance caused  by the untested
modifications; (4) Verification of the suitability of the overall design to the
operational requirements.  Note that the primary concern of the program was
the behavior of the antenna array itself, specifically the character of the
radiation patterns of the individual elements and the suitability of these
patterns for use with the various beam-forming devices to be connected to the
array.  In a few cases, however, comments on the beam-forming devices are
included, especially where their faults hampered evaluation of array behavior.
For judging whether the array is behaving in the  expected manner, one of the
most  useful pieces of information  is the azimuthal radiation pattern of a
single element of the array.  Because the arrays are large and fixed, this
cannot be obtained by actual physical rotation of the array.  It is also
impracticable, without extensive and sophisticated instrumentation, to
accomplish the task with a mobile transmitter.  (In any case, an airborne
transmitter is generally required to obtain access to all the required locations
and to move with adequate speed at the radial distances required.) In this
series of tests, the multiple-element  character and the circular layout of the
array were exploited to make pattern measurement practicable.  The patterns
were measured by commutating the receiving system from element to
element around the array.  A variety of commutating devices were used in the
various tests.  This works fine except in cases where it is required to separate
effects which are due to the character of an individual element alone from
those due to the presence of the entire set of elements.  Removal of all but a
single element to be tested also removes all possibility of applying the
available test method.  Thus, no means was available for measuring the
former directly and explicitly on the full-scale arrays.  This lack led to some
troublesome diagnostic problems at one stage in the tests, as will become
apparent when they are described.  An outline of the measurement program is
given in flow-chart form in Figure 1.1.  It was managed jointly by staff from the
University of Illinois and the Naval Research Laboratory.  Certain salient
features of the program and conclusions reached are reported in the sections
which follow.  These are arranged more or less in chronological order.  No
attempt is made to include all the basic measured information; this comprises
a six-foot shelf of notebooks containing about 1500 radiation and current-
distribution patterns photographically recorded on full-scale arrays, some 30
or more plots of element impedance and over 600 radiation patterns measured
on scale models.  This data is organized into separately bound appendices;
they will be available only for very limited distribution, or for examination on-
site at the University of Illinois or the Naval Research Laboratory.  (NOTE:  An
archival copy of these appendices is located in the D Library,
Electromagnetics Division, Southwest Research Institute.)  A table of
contents for them is, however, included as an appendix to this report.
However, Section 9 contains a fairly complete documentation of the final
behavior of the array at Northwest, Virginia, at least with respect to radiation
patterns useful for the D function.  This report, then, makes no pretense at
being a full evaluation of the performance of the Wullenweber arrays.  It simply
summarizes one stage in the development process in which (1) the
correctness of certain parameter values left in some degree of doubt by the
model measurements were verified;  (2) the effects of untested modifications
to array geometry were evaluated; and (3) a high-band pattern problem (for
which the model measurements were not an adequate test, which did not
occur in the Illinois array, which did occur to a minor degree in the NRL array
but was overlooked) was discovered, diagnosed and cured.  This phase of the
development process was, perforce, carried out amid the distraction and
frustrations engendered by attempting to absolutely minimize construction
delays. (Abstract taken from authors' introduction and background, technical





Considerations of the Most Probable Emitter Position from a Fix by
Triangulation
Title Text
Haywood, Arthur L.Author Text
Systems Engineering Group, Research and Technology Division, Wright-
Patterson Air Force Base, Ohio, Report No. SEG-TR-66-17, May 1966.
Source Text
Keyword Text
This study is concerned with developing an appropriate and useful
mathematical model of emitter location finding errors.  The problem is a
probabilistic one.  Two pertinent and meaningful questions are being asked
and answered: How probable is it that an emitter will be located within a given
distance of its most probable location, and how does this position error
depend, for example, on direction finding (DF) bearing accuracy of the DF
station, range to the emitter, DF station navigation error and heading error?
The IBM 7094 digital computer is presently programmed to determine the
semi-major and semi-minor axes, area, and orientation of an ellipse within
which the emitter lies for a required probability.  The shape and size of the
ellipse are functions of the following parameters:  (1) Bearing angles of DF
stations; (2) Ranges to the emitter; (3) Variance of the DR  station bearing
angles; (4) Variance of the DF station navigation errors; (5) Bearing bias or
systematic error for a given bearing angle; (6) Required probability.  This
mathematical model of emitter location finding errors may be used to
determine expected emitter location finding errors as a function of known or
assumed DF system parameters.  (Abstract source unknown, technical






Site Effects in Scintillation Studies Using Satellite TransmissionsTitle Text
Ireland, W. and Preddey, G. F.Author Text
J. Atmos.  Terrest. Phys., vol. 28, pp. 481-7, May 1966.Source Text
Keyword Text
Observations of radio signals from the satellites 1961 o 1 and 1964-64A at 20,
40, 54 Mc/s, made at New Zealand stations during 1964 and 1965 clearly
show amplitude fading effects caused by ground-reflected waves.  Regular
fading, which has been named "quasi-periodic," has been identified with
reflection from a single reflecting area, whose position moves as the satellite
position changes.  A method of record analysis has been developed which
allows the signal strength variations caused by ground reflections to be
identified.  The sensitivity of receiving aerials at low elevation angles is shown
to determine largely the incidence of quasi-periodic and site effect fading.







Advances in Ionospheric Mapping by Numerical MethodsTitle Text
Jones, William  B., Graham, Ronald P. and Leftin, MargoAuthor Text
National Bureau of Standards Technical Note 337, 12 May 1966.Source Text
Keyword Text
The paper describes recent progress made at ITSA (formerly CRPL) to
improve numerical methods for mapping and  predicting ionospheric
characteristics used in telecommunication.  Two major problems are
considered:  (1) tendency of maps to smooth out physical properties of the
ionosphere, particularly at low latitudes and (2) ambiguous values at
geographic poles and resulting distortions in immediate surroundings.  The
second problem is overcome by means of a universal time analysis.
Significant improvement is made in the first problem by the use of a modified
magnetic dip coordinate.  A general description is given of the new
procedures for forming numerical maps, including a number of illustrations.
Also included are a discussion of the use of numerical maps in the revised
form and a Fortran Program for evaluating numerical maps of ionospheric
characteristics and for calculating the MUF(zero)F2 and MUF(4000)F2.






Cross Correlation Coefficient of Interference in a Two-Antenna Phase
Direction Finder
Title Text
Kagalenko, B. V.Author Text
Radio Engineering, vol. 11, no. 5, pp. 797-8, May 1966.Source Text
Keyword Text
The cross-correlation coefficient of interference, resulting from random
reflections at the output of two aerials, whose axes are displaced by a given
angle and whose phase centers coincide, was already considered by V. B.
Fedorov (Radiotekhnika, 1962, 17, 9, 60).  A case of cross-correlation of
interference is now considered in which the phase centers are displaced  by a
distance 2d and the angle between the aerial axes is equal to zero.
(Engineering abstract, formal literature, English language/translated from






Coefficient of mutual correlation of noises for a two-antenna phase-type
direction finder. Coefficient of mutual correlation of noises for two-
antenna phase-type direction finder
Title Text
Kagalenko, B. V.Author Text
Radiotekhnika i Elektronika, Vol. 11, May 1966, pages 925, 926.  (Russian),
1966.
Source Text
correlation coefficient, directional antenna, radio
direction finder, signal noise, antenna, coefficient,








Cross correlation coefficient of interference in a two antenna phase
direction finder.  Coefficient  of mutual correlation of noises for two-
antenna phase type direction finder
Title Text
Kagalenko, B. V.Author Text
Radiotekhnika i Elektronika, Vol.  11, May 1966, pages 925, 926./ Radio
Engineering and, Electronic Physics, Vol. 11, May 1966, pages  797, 798.
Translation. <For Abstract See Issue 17, page 2879, Accession No. A66-
31860<, 1966.
Source Text
correlation coefficient, directional antenna, radio
direction finder, signal noise, antenna,  coefficient,








A Test of the Mode-Averaging Diversity CombinerTitle Text
Kawachika, N. M., Lomasney, J. M. and Villard, O. G. Jr.Author Text
Stanford Electronics Labs, Technical Report No. 124,  SEL-66-019, DDC No.
AD 486 136, May 1966.
Source Text
Keyword Text
A novel diversity-combining principle, that of mode averaging, was described
in an earlier technical report, TR No. 88.  A test of a three-channel version of a
combiner using this principle has now been made.  To demonstrate the most
distinctive feature of the combiner--its ability to fill in mode-interference nulls
(or minima) in an hf radio channel--special frequency-modulated
transmissions were used.  It was found that substantial null filling occurred
and that (as expected) the filling is more effective when a pair of antennas is
spaced along the line to the distant station than when the same pair is
spaced transversely with respect to that line.  It is concluded that the first-
order theory of this combining operation is correct.  (Authors' abstract,






Filtering of Doppler Errors Due to Frequency InstabilityTitle Text
Kazel, S.Author Text
Proc. IEEE, vol. 54, no. 5, pp. 797-8, May 1966.Source Text
Keyword Text
It is shown that increasing the skirt selectivity of the effective low-pass
transfer function in a two-way Coherent Doppler system to 12 dB/octave or
more results in a large reduction in velocity error at short ranges.







Unstable Growth of Unducted Whistlers Propagating at an Angle to the
Geomagnetic  Field.   <NOTE> Research rept.
Title Text
Kennel G. F., Thorne, R. M.Author Text
Avco Everett Research Lab Everett Mass. Report RR-244, 26 pages; May,
1966.
Source Text
whistlers, propagation, atmospherics, geomagnetism,
angle of arrival, sound,  mechanical waves, reflection,
upper atmosphere, electrons, velocity, distribution,
equatorial regions, NTISDODXD
Keyword Text
The local growth rate for whistler waves propagating at an angle to the
geomagnetic field  is combined with model ray path calculations to estimate
the wave growth along the  whistler path. This growth rate depends critically
upon the equatorial plane distribution  of electrons in the few hundreds of
electron volt energy range.  Under a variety of  conditions apparently satisfied
by the magnetosphere electron velocity distribution, a  region of whistler
growth near the equatorial plane exists and is sufficient to make a  whistler
mode unstable overall as it bounces back and forth across the equatorial
plane  between reflection points.  Only unducted whistlers generated by






Broadband HF Antenna DevelopmentTitle Text
Killian J., Meyers, D., Sabin, E. and Wundt, R.Author Text
Sylvania Electronic Systems Division, Waltham, Massachusetts, Final Report
No. S-5268-1, May 1966.
Source Text
Keyword Text
This program deals with the investigation of the log spiral antenna loaded by
dielectric and dissipative media with the objective of developing a hardened
frequency independent antenna in the HF band.  Based on extensive tests
with a microwave and 1:10 scale model in conjunction with a heuristic theory
of the log spiral antenna in a dissapative medium, design criteria for a
hardened antenna in the HF range were developed and estimates of the spiral
antenna efficiency in this band could be established.  (Abstract source







Groundwave Propagation Along Three-Section Mixed PathsTitle Text
King, R. J., Maley, S W., and Wait, J. R.Author Text
Proc. IEE, vol. 113, no. 5, p. 747; May 1966.Source Text
Keyword Text
Recent theoretical work on the propagation of groundwaves along 2-section
mixed paths is extended to 3-section paths.  A corroborating experiment was
conducted at a microwave frequency of 4.29 Gc/s (λ = 7 cm), using water to
simulate imperfectly conducting mediums and aluminum plates to simulate
perfectly conducting mediums.  The experimental results show that the
theoretical solutions are accurate to within a few per cent, provided that both
aerials are at least a fraction of a wavelength from the separation boundaries.
(Author's abstract, formal literature, English language/USA abstract,






Coupled Dipoles in a Dissipative Medium, Part I: Theory and Part II:
Measurements
Title Text
King, R. W. P. and Sandler, S. S.Author Text
Trans. IEEE, vol. AP-14, no. 3, p. 275, May 1966.Source Text
Keyword Text
In Part I, the admittance and impedance of a two-element array when
immersed in an arbitrary dissipative medium are determined from a
generalization  of the King-Sandler theory of arrays.  Numerical results are
given for half-wave and quarter-wave dipoles with two different thicknesses.
The distance between the elements is the independent variable.  In Part II,
experiments carried out in a tank filled with a conducting solution to
determine the self and mutual admittances of coupled dipoles are described.
The agreement between the measured values and the theory reported in Part I







Latest Word in Space Talk:  It Came from Anywhere.  Phased-Array
Antenna Provides Satellites with Coverage in All Directions, with High
Gain Transmitting or Receiving during Communications with Ground
Stations or Other Satellites
Title Text
Korvin, W., and Chadwick, G. C.Author Text
Electronics, vol. 39, no. 11, pp. 117-126; 30 May 1966.Source Text
Keyword Text
A very descriptive discussion concerning the phased-array antenna systems
used on NASA satellites.  Basic theory and fundamentals are also presented.
 (Written for this publication by Southwest Research, trade journal, English






Wideband Electronically Variable Time Delay Techniques for Phased
Arrays
Title Text
Kraft, Max A., Middlestead, Richard W., Twist,  G. A., and Celler, R. H.Author Text
Final Report RADC-TR-66-192, DDC No. AD 485 848, May 1966.Source Text
Keyword Text
This report presents the results of a 12-month program to design, fabricate
and test two identical, digitally variable, wideband, time delay units applicable
to time delay steering of broadband arrays.  A delay variation of 15
nanoseconds is obtained in each unit by electrically switching one or more
strip transmission delay lines into the signal path.  The unique feature in the
developed hardware is the use of an all-pass time delay network to provide
straightforward control for timing of the incremental delay elements.  This
network provides a delay variation of 100 picoseconds and a 400 MHZ signal
bandwidth with measurement accuracy on the setting being ±5 picoseconds.






The Amount of Summer Lightning over the European USSRTitle Text
Leushin, N. I.Author Text
Foreign Technology Div Wright-Patterson AFB Ohio.  Report FTD-TT-65-1798-
TT-66-61789, 2 pages; May, 1966.
Source Text
lightning, USSR, thunder storms, distribution, maps,
climatology, direction finding, meteorological
parameters,  weather forecasting
Keyword Text
The article describes a method of constructing charts of  lightning distribution
over the European USSR on the basis of  data obtained during the period
1958-1960 by means of the  European cluster of direction-finding equipment.
Characterizing thunderstorm activity not by the number of  thunderstorm
days, but by the number of lightning strokes in  the examined territory is
proposed. The direction-finding  method makes it possible to obtain charts of
the average  distribution of discharges in various periods. These charts  make






Minimization of Backscattering of a Metallic Loop by an Impedance
Loading Method
Title Text
Lin, J. L. and Chen, K. M.Author Text
Michigan State University, East Lansing Division of Engineering Research,
Scientific Report No. 2, DDC no AD 638 464, May 1966.
Source Text
Keyword Text
The report investigates the minimization of the backscattering of a metallic
loop by an impedance loading method.  A  conducting, circular loop which is
loaded symmetrically with two impedances is assumed to be illuminated by a
 plane wave at normal incidence.  The induced current on the loaded loop is
determined.  The backscattered field produced by the loaded loop is
calculated.  If the loading impedances are chosen properly, the induced
current on the loaded loop can be modified in such a way that the
backscattered field from the loop vanishes.  The optimum impedance for zero
backscattering is explicitly determined.  Numerical examples are included.
(Authors' abstract, technical report, English language, file no. 1056, radar







Study and Investigation of UHF-VHF AntennasTitle Text
Lyon, John A. M., Alexopoulos, Nickolas G., Kazi, Abdul M., Smith,
Dean L. and Wu, Pei-Rin
Author Text
The University of Michigan Radiation Laboratory, Dept. of Electrical
Engineering, Report No. 7848-1-Q, DDC No. AD 485 536, May 1966.
Source Text
Keyword Text
This first quarterly report describes the effort devoted to the four listed tasks of
this project.  The largest part of the effort has been devoted to two of the
tasks: (1) the conical spiral antenna or the log conical spiral antenna, as
frequency called; (2) array antennas utilizing loading effects on elements.
The remaining tasks, (3) endfire ferrite rod antenna and (4) new antenna types
at 30 MHZ are covered very briefly.  These last two tasks have just been
initiated.  In addition, some effort has been devoted to electrical properties of
the material and the measurement of these properties.  This information on
properties of material will be helpful for the ferrite loading involved in the four
numbered tasks.  Some data are also included on the power level limitations
of ferrite loaded rectangular slot antennas.  (Authors' abstract, technical






Compound Intensity InterferometerTitle Text
Macphie, R. H.Author Text
Trans. IEEE, vol. AP-14, No. 3, pp. 369-74, May 1966.Source Text
Keyword Text
This paper presents a mathematical analysis of the compound intensity
interferometer (a generalization of the interferometer of Hanbury Brown and
Twiss) which measures the complex spatial frequency spectrum of remote
incoherent radio sources.  The system has three elements, two of which are a
fixed short distance apart while the third moves along the common baseline.
The received signals from the two adjacent elements are multiplied together
while the third element's signal is simply square-law detected.  This produces
two voltages (intensity fluctuations) which are fed through low-frequency band-
pass filters to remove the dc value and then are brought together, multiplied,
and time-averaged.  The interferometer output has two values (a complex
output) corresponding to an inn-phase and a phase-quadrature multiplication
of the RF signals from the two adjacent elements.  From a series of
measured outputs one can deduce the radio source distribution's spatial
frequency spectrum and hence  synthesize a radio map of the sources.  This
fourth-order correlation system has no RF transmission link between its
widely separated elements, i.e. between the two fixed elements and the
variable third element.  Consequently, it is not affected by phase-instability in
the interferometer transmission link nor by fluctuations in the atmosphere.
However, in common with all intensity interferometers, it is relatively
insensitive to weak radio sources.  (Author's abstract, formal literature,






Currents Induced in Cables in the Earth by a Continuous-Wave
Electromagnetic Field
Title Text
Marston, Donald R. and Graham, William R.Author Text
Air Force Weapons Laboratory (WLRP), Kirtland Air Force Base, New
Mexico, Report No. AFWL-TR-65-94, DDC No. AD 634 740, May 1966.
Source Text
Keyword Text
The problem under examination is the determination of the currents induced
by a distributed continuous-wave electromagnetic field in a conducting wire
buried in the earth.  Transmission line theory is shown to provide a suitable
approximation for studying this problem.  A program for machine computation,
utilizing  this theory, was written to calculate the induced current.  The
special cases examined are: a bare wire with open circuit terminations, an
insulated wire with either open circuit terminations or grounded terminations,
and a wire encased in a high-conductivity coating with open circuit
terminations.  The theoretical calculations are compared with experimental
results obtained by Stanford Research Institute.  The comparison of the
theoretical and experimental results indicates that predictions of practical
value can be made by using  the transmission-line model.  (Authors' abstract,






Mechanism of the Lightning FlashTitle Text
Mason, B. J.Author Text
Electronics and Power, May 1966.Source Text
Keyword Text







Vietnam, Electronics in the WarTitle Text
Mason, J. F.Author Text
Electronics, vol. 39, no. 10, pp. 95-118; 16 May 1966.Source Text
Keyword Text
A descriptive survey of military electronics being used for both tactical and
strategic purposes in the Vietnam mission.  (Written for this publication by
Southwest Research, trade journal, English language/USA abstract,






Direction Finding Techniques in VHF-UHFTitle Text
Miranda, F. F.Author Text
Goodyear Aerospace Corporation, Litchfield Park, Arizona, Final Engineering











Reduced Size, Dual-Mode Spiral for Two-Plane Monopulse Direction
Finding
Title Text
Mosko, Joseph A.Author Text
U.S. Naval Ordnance Test Station, Weapons Development Dept., China Lake,
California, NAVWEPS Report 8757, DDC No. AD 486 965, May 1966.
Source Text
Keyword Text
Approximate equations and plots for radiation of the spiral's two lowest-order
modes versus dielectric constant are presented.  These equations were used
to calculate and plot the characteristically squinted beams and "crossover
slope" for the direction-finding system.  Limited experimental data are
presented to corroborate these theoretical data.  A nomogram was
constructed to indicate how much "loading" of the spiral is required  to
operate at the lowest frequency for a given antenna diameter.  (Abstract






Minimum Electron Density Required for wave Reflection from the
Ionospheric D-Region  (Mindesnotwendige Elektronendichte fuer die
Wellenreflexion von der Ionosphaerischen  D-Region
Title Text
Nestorov, G.Author Text
American Meteorological Society Boston Mass.   Report T-G-259,  6 pages;
May, 1966.
Source Text
ionosphere, electromagnetic wave reflections, electron
density, mathematical analysis,  ionospheric
propagation, frequency, plasma medium, radio waves,
refractive index,  angle of arrival, solar radiation,
approximation (mathematics), Bulgaria, D region,
translations, NTISDODXD
Keyword Text
The document gives a mathematical determination of the conditions






Stable Ferrites for RF ApplicationsTitle Text
O'Neill, Charles, Golian, S., and Tanzer, R.Author Text
Indiana General Corp., Report No. 6 ECOM-00264-6, May 1966.Source Text
Keyword Text
A formulation of MF-9304, the basic material being developed for this
contract, was prepared with an addition of 10 weight percent of a silicate
mineral called bentonite.  This body was first discussed in Report No. 5.
During thee sixth quarter, the results presented in Report No. 5 were verified
by additional measurements.  Also, the instability factors such as
disaccommodation, d.c. field and a.c. drive effects were measured.  An upper
useful frequency (uuf) of 19.7 Mc/s and a uuf.µoQ product of 59000 were
found.  Instability effects concerning µo were found to be:  TF = 2.5 PPM/oC, DAF = 20.8 PPM, d.c.
field = 0.48 percent, and a.c. drive = 0.22 percent.  A factor for total instability
called IF was determined and its value is 1.7 percent for this bentonite
containing material (MF-9353-S).  For MF-9304, the value of IF was 10.7
percent.  Reproducibility studies on new firings of the original batch of
material and on a new  batch of material were made and in regard to µo, Q
and TF the results were equivalent to or better than those obtained on the
initial samples.  Other instability factors on the new batches have to be
studied yet.  (Authors' abstract, company published technical report, English






Optimum Frequency Detection TechniquesTitle Text
Outhouse, Lawrence E.Author Text
E.M.I. Cossor Electronics, Ltd., Dartmouth, Nova Scotia, Canada, EMIC
Technical Report No. 20, 167, DDC No. AD 483 825, May 1966.
Source Text
Keyword Text
This document reports the results of Phase II of a two-phase study program of
HF optimum frequency detection (OFD) techniques.  In the Phase I report, the
preliminary study findings were discussed and a recommended OFD system
described.  This report on Phase II describes the results of a test program
designed to determine the validity of the recommendations of Phase I.  In
Phase II, an OFD system and a communications system were operated over
a point-to-point and ground-to-air HF circuit and a performance evaluation of
the OFD system made.  (Author's abstract, company published technical






Full-Scale Pattern Measurements of Simple HF Field AntennasTitle Text
Ray, William A.Author Text
Stanford Research Institute, Menlo Park, California, Special Technical Report
10, DDC no AD 487 494, May 1966.
Source Text
Keyword Text
This report is concerned with pattern and impedance measurements on
typical HF field-expedient antennas--slant wires, inverted L's and unbalanced
dipoles--installed over open farmland in California.  Measurements of a
balanced dipole and a short monopole over metal ground screens are included
for comparison.  Contour maps of the radiation patterns were measured with
an aircraft-towed transmitter at elevation angles between 3 and 60 degrees in
two polarizations, and the response ratios between the two polarizations were
tabulated.  Several frequencies between 2 and 15 Mc/s were measured on
each antenna.  Input impedances are given for each antenna over this
frequency range.  The results clearly demonstrate that physically simple
antennas are not necessarily electrically simple.  Pattern distortions due to
imperfect ground, as well as considerable radiation from counterpoise wires
and the outside of coaxial feedlines, were observed.  The unbalanced dipole
feedlines, in particular, radiated below the dipole's half-wave resonance,
although no feedline radiation was evident at resonance.  (Author's abstract,






Full-Scale Pattern Measurement of Simple HF Field AntennasTitle Text
Ray, William A.Author Text
Stanford Research Institute, Menlo Park, California, Final Report, DDC no. AD
636 933, May 1966.
Source Text
Keyword Text
The report covers pattern and impedance measurements on typical HF field-
expedient antennas--slant wires, inverted L's and dipoles--installed over open
farmland in California.  Radiation patterns were measured with an aircraft-
towed transmitter at elevation angles between 3 and 60 degrees in two
polarizations.   Several frequencies between 2 and 15 Mc/s were measured
on each antenna.  Input impedances are given for each antenna over this
same frequency range.  (Author's abstract, technical report, English






Transmission Loss Predictions for Tropospheric Communication CircuitsTitle Text
Rice, P. L., Longley, A. G., Norton, K. A. and  Barsis, A. P.Author Text
vols. I and II, NBS Technical Note 101, ESSA, (Revision, seeSource Text
Keyword Text
No. 5140.1), Boulder, Colorado, 1 May 1966.  ABSTRACT:  Introduction:  This
report presents comprehensive methods of calculation which have been found
useful either for explaining or for predicting cumulative distributions of
transmission loss for a wide range of radio frequencies over almost any type
of terrain and in several climatic regions.  Such quantitative estimates of
propagation characteristics help to determine how well proposed radio
systems will meet requirements for satisfactory service, free from harmful
interference.  Thus they should provide an important step toward more
efficient use of the radio frequency spectrum.  The need for comprehensive
and accurate calculation methods is clearly demonstrated when measured
transmission loss data for a large number of radio paths are shown as a
function of path length.   In figures I.1 to I.4 of annex I, long-term median
values of attenuation relative to free space for more than 750 radio paths are
plotted versus distance.  The extremely wide scatter of these data is due
mainly to path-to-path differences in terrain profiles and effective antenna
heights.  Values recorded for a long period of time over a single path show
comparable ranges, sometimes exceeding 100 decibels.  Such tremendous
path-to-path and time variations must be carefully considered, particularly in
cases of possible interference between co-channel or adjacent-channel
systems.  Included in annex I is a method for obtaining preliminary reference
values of transmission loss for a wide range of prediction parameters.  The
detailed point-to-point methods described here depend on propagation path
geometry, atmospheric refractivity near the surface of the earth, and specified
characteristics of antenna directivity.  They  have been tested against
measurements in the radio frequency range 40 to 10,000 MHZ (megahertz ≡
megacycles per second).  Estimates of attenuation due to absorption and
scattering of radio energy by various constituents of the atmosphere are
included in order to extend the application of these methods to frequencies up
to 100 GHz.  Calculations of long-term median reference values of
transmission loss are based on current radio propagation theory.  A large
sample of radio data was used to develop the empirical predictions of
regional, seasonal, and diurnal changes in long-term medians.  Estimates of
long-term fading relative to observed  medians are given for several climatic
regions and periods of time, including some regions where few observations
are available.  Calculations of transmission loss for paths within the radio
Abstract Text
horizon are based on geometric-optics ray theory.  For paths with common
horizon, Fresnel-Kirchoff knife-edge diffraction theory is  applied and extended
 to predict diffraction attenuation over isolated rounded obstacles.  (Authors'






Transmission Loss Predictions for Tropospheric Communication CircuitsTitle Text
Rice, P. L., Longley, A. G., Norton, K. A. and Barsis, A. P.Author Text
vol. 1 and vol. 2, Technical Note No. 101 (revised) U.S. Department of




This report presents comprehensive methods  of calculation which have been
found useful either for explaining or for predicting cumulative distributions of
transmission loss for a wide range of radio frequencies over almost any type
of terrain and in several climatic regions.  Such quantitative estimates of
propagation characteristics help to determine how well proposed radio
systems will meet requirements for satisfactory service, free from harmful
interference.  Thus they should provide an important step toward more
efficient  use of the radio frequency spectrum.  The need for comprehensive
and accurate calculation methods is clearly demonstrated when measured
transmission loss data for a large number of radio paths are shown as a
function of path length.  In figures I.1 to I.4 of annex I, long-term median
values of attenuation relative to free space for more than 750 radio paths are
plotted versus distance.  The extremely wide scatter of these data is due
mainly to path-to-path differences in terrain profiles and effective antenna
heights.  Values recorded for a long period of time over a single path show
comparable ranges, sometimes exceeding 100 decibels.  Such tremendous
path-to-path and time variations must be carefully considered, particularly in
cases of possible interference between co-channel or adjacent-channel
systems.  Included in annex I is a method for obtaining preliminary reference
values of transmissions loss for a wide range of prediction parameters.  The
detailed point-to-point methods described here depend on propagation path
geometry, atmospheric refractivity near the surface of the earth, and specified
characteristics of antenna directivity.  They have been tested against
measurements in the radio frequency range 40 to  10,000 MHZ (megahertz =
megacycles per second).  Estimates of attenuation due to absorption and
scattering of radio energy by various constituents of the atmosphere are
included in order to extend the application of these methods to frequencies up
to 100 GHz.  Calculations of long-term median reference values of
transmission loss are based on current radio propagation theory.  A large
sample of radio data was used to develop the empirical predictions of
regional, seasonal, and diurnal changes in long-term medians.  Estimates of
long-term fading relative to observed medians are given for several climatic
regions and periods of time, including some regions where few observations
Abstract Text
are available.  Calculations of transmission loss for paths within the radio
horizon are based on geometric-optics ray theory.  For paths with a common
horizon, Fresnel-Kirchoff knife-edge diffraction theory is applied and extended
to predict diffraction attenuation over isolated rounded obstacles.  For double
horizon paths that extend only slightly beyond the horizon, a modification of
the Van der Pol-Bremmer method for computing field intensity in the far
diffraction region is used.  For longer paths, extending well beyond radio
horizon, predictions are based on forward scatter theory.  Radio data were
used to estimate the efficiency of scattering at various heights in the
atmosphere.  Where some doubt exists as to which propagation mechanism
predominates, transmission loss is calculated by two methods and the
results are combined.  Examples showing how to compute transmission loss
for a line-of-sight path, an isolated rounded obstacle, and a long transhorizon
path are given in the following sections 5, 7 and 9 respectively.  Section 12
provides a list of symbols and abbreviations used in the text.  Special
symbols used only in an annex are defined at the end of the appropriate
annex.  Annex I includes a set of "standard" curves of basic transmission
loss and curves showing attenuation below free space for earth space
communications, prepared using  the methods described in the report.  Such
curves, and the medians of data shown on figures I.1 to I.4, may serve for
general qualitative analysis, but clearly do not take account of particular
terrain profiles or climatic effects that may be encountered over a given path.
Annex II  supplements the discussion of transmission loss and directive
antenna gains given in section 2.  This annex contains a discussion of
antenna beam orientation, polarization and multipath coupling loss.  Annex III
contains information required for unusual paths, including exact formulas for
computing line-of-sight transmission loss with ground reflections, as well as
modifications of the formulas for antenna beams which are elevated, or
directed out of the great circle plane.  Analytic expressions suitable for use
on a digital computer are also included.  Annex Iv reviews tropospheric
propagation theory with particular attention to the mechanisms of forward
scatter from atmospheric turbulence, from layers, or from small randomly
oriented surfaces.  References to some of the work in this field are included.
Annex V presents a discussion  of "phase interference fading" as contrasted
to "long-term power fading," provides a method for computing the probability of
obtaining adequate service in the presence of noise and/or interfering signals,
and includes a brief summary of ways to achieve optimum use of the radio
frequency spectrum.  Previous NBS Technical  Notes in this series,
numbered 95 to 103, describe tropospheric propagation phenomena and siting
problems (Kirby, Rice, and Maloney, 1961), certain meteorological
phenomena and their influence on tropospheric propagation (Dutton, 1961;
Dutton and Thayer, 1961), synoptic radio meteorology (Beam, Horn, and
Riggs, 1962), techniques for measuring the refractive index of the atmosphere
(McGavin, 1962), determination of system parameters (Florman and Tary,
1962), performance predictions for communication links (Barsis, Norton, Rice
and Elder, 1961) and equipment characteristics (Barghausen, et al., 1963).





HF Tunable FiltersTitle Text
Rubenstein, Irving, Sleven, Robert L. and Levinson, David S.Author Text
Airborne Instruments Laboratory, Deer Park, N.Y., Report No. 5594-1 (Final),
DDC No.  AD 636 518, May 1966.
Source Text
Keyword Text
An investigation to advance the state of the art in narrowband, high power 2 to
30 Mc filters has resulted in the realization of the elliptic-function filter
response using transmission-line techniques.  An analysis performed on this
program has shown the elliptic-function filter to be of substantially lower loss
than conventional filters with monotonic attenuation band characteristics.
Curves have been prepared, with the aid of a computer, relating the midband
insertion loss to the other response characteristics for the elliptic-function
filter.  Design equations are presented for the transmission-line resonators
and coupling structures in the elliptic-function filter.  Several experimental
filters using helical resonators were constructed and evaluated with the
measured results showing close agreement with theory.  The lower loss
characteristic of the elliptic-function filter as compared with conventional filters
was verified experimentally.  Various tuning techniques were evaluated and a
capacitively tuned experimental model covered a one-octave frequency band
with only a small increase in loss due to tuning.  (Abstract source unknown,






Radiation from a Dielectric Coated Spheroidal Core Loop Antenna
Surrounded by a Plasma Sheath
Title Text
Samaddar, S. N.Author Text
International J. Electronics (GB), vol. 20, no. 5, pp. 431-66, May 1966.Source Text
Keyword Text
Analyses mathematically the case of a prolate spheroidal core loop aerial, as
a geometrical shape representing a space vehicle.  (Abstract source






Radio-Tagging of WhalesTitle Text
Schevill, William E. and Watkins, William  A.Author Text
Woods Hole Oceanographic Institute, Woods Hole, Mass., Technical Report,
Reference No. 66-17, May 1966.
Source Text
Keyword Text
We recount here a series of attempts to tag and track whales at sea without
catching them.  Radio transmitters of 140 Mc were attached to the backs of
whales from helicopters.  Tracking the tagged whales was attempted by ship
and by airplane receiving systems.  (Authors' abstract, technical report,






Phase of the Height-Gain Function of the Low Radio Frequency Ground
Wave
Title Text
Scott, Robert T.Author Text
Willow Run Labs, Institute of Science and Technology, The University of
Michigan, Ann Arbor, Michigan, Report of Project MICHIGAN, No. 2900-456-
T, DDC no.  AD 486 293, May 1966.
Source Text
Keyword Text
Solutions to the problem of ground-wave propagation over a spherical earth of
finite conductivity are discussed, and 175 height-gain function tables are







Broad-Band VLF Transmitting Stagger-Tuned DipoleTitle Text
Seeley, E. W. and Wulfing, Da. A.Author Text
Naval Ordnance Lab., Corona, California, NOLC Report 653, DDC no. AD 633
859, 18 May 1966.
Source Text
Keyword Text
A moderately efficient, easily constructed, broad-band VLF transmitting
antenna is needed for ionospheric physics research.  A low cost,
multiconductor, stagger-tuned horizontal dipole was constructed on the island
of Hawaii.  Measurements were made to confirm equations that were derived
for the input impedance and efficiency.  Theoretical and experimental input
impedance and efficiency curves are presented for the VLF band.  Field
strength measurements were made at a distance of 42 km and 4000 km from
the antenna, using ten different  VLF frequencies.  Theoretical and
experimental radiated field strengths are compared and show fair agreement.






Systems Capabilities of Arrays of Large-Aperture AntennasTitle Text
Smith, P. GeneAuthor Text
Trans. IEEE, vol. AES-2, No. 3, May 1966.Source Text
Keyword Text
The array approach to increasing space-communication capability is analyzed
and discussed.  The problem of signal acquisition  is given particular
attention.  A lower range bound of array operation is defined by assuming a
system which employs independent acquisition by each antenna circuit; an
upper bound is defined by assuming a prefocused array.  It is believed that
systems can be implemented which have capability well in excess of that
achievable by the former system and not greatly less than that achievable by
the latter system.  (Abstract source unknown, formal literature, English






Surface Wave Along a Ferrite Rod Magnetized Below SaturationTitle Text
Tao, T. F.Author Text
Trans. IEEE, vol. AP-14, no. 3, pp. 375+, May 1966.Source Text
Keyword Text
Surface waves supported by a ferrite rod, magnetized longitudinally near and
below saturation, are studied experimentally using the surface wave resonator
technique.  Two types of slow waves are found to exist.  Their propagation
constants depend on the dc magnetic field and rod size.  They are interpreted
as the HE11 mode positive and negative circularly polarized surface waves.
For pure circularly polarized waves, a magnetized ferrite is considered as a
dielectric with nontensor permeability.  A calculation of the propagation
constant of these circularly polarized surface waves,  based on the dielectric
analogy, is made.  The agreement between calculation and measurement is







Boresight Shift in Phase Sensing Monopulse Antennas Due to Reflected
Signals
Title Text
Thompson, A. S.Author Text
Microwave Journal, vol. 9, no. 5, p. 47; May 1966.Source Text
Keyword Text
The use of anechoic chamber environments for plotting antenna patterns has
demonstrated the difficulty of measuring true antenna patterns because of the
effect of interfering reflections on the recorded pattern.  In the original article
by Cohen and Steinmetz it was shown that a boresight shift would occur in a
phase sensing monopulse antenna if a precomparator phase shift γ occurred
between the two antenna feeds.  In the following theory the effect of various
levels of reflection on the shift in boresight is derived.  (Author's abstract,







Investigation  of High Angle Direction Finder Antenna Systems for
Multipolarized Fields (2-6 MHZ)
Title Text
Walker, G. B. and Martin, P. E.Author Text
Southwest Research Institute, San Antonio, Texas, Technical Report ECOM-
01850-1, (Phase I Report), May 1966.
Source Text
Keyword Text
A theoretical study to investigate antenna systems that effectively utilize the
energy contained in the horizontally polarized component of steeply down
coming skywave radio signals to determine   the direction of arrival has been
completed.  The study shows that three configurations of electrically small
orthogonally crossed antenna elements, crossed vertical loops, crossed Vee
dipoles, and crossed horizontal dipoles, with outputs summed in quadrature
can provide useful coverage on high angle signals when instrumented by
equipments of existing high frequency transportable radio direction finders
such as Doppler, Adcock, or interferometer systems.  All antenna
configurations meet the Technical Guidelines DD&F, No. 523055 criteria to
use the horizontally polarized components to provide directional information.
Maximum response is at the zenith for all antennas and both linear and
elliptical polarizations (certain circular or near circular polarization cases
excepted) but is not considered a serious deviation from a desired maximum
between 30 degrees and 85 degrees elevation.  All antenna systems can be
instrumented as noted above if care is taken to assure that all antenna
elements in an array are properly oriented to produce identical radiation
patterns in amplitude and phase as a function of azimuth and elevation.  Each
crossed antenna configuration exhibits specific versatility.  The horizontal
dipole responds not only to the usually defined horizontally polarized
component but also to the component of vertical polarization (of a down
coming signal) that is parallel to the earth in the plane of incidence.  The Vee
dipole responds in a like manner, but, in addition, it is possible to obtain a
separate monopole response to that component of vertical polarization normal
to the earth, thus providing separable low and high angle coverage.  The
vertical loop, on the other hand, responds to all components of both
polarizations without separation and provides almost hemispherical coverage.
It has been suggested that a loop antenna of practical dimensions may not
have sufficient sensitivity over the 2-6 MHZ frequency range; however,
experimental measurements with a 4-foot square loop has demonstrated that
the antenna will "see" background noise when used with a properly designed
preamplifier.  It is recommended that an exploratory development model be
constructed using loop antennas or Vee dipole antennas in a Doppler
Abstract Text
instrumented system; however, certain compromises in overall performance
and test procedures will be required if the development is to proceed within
the scope of the present program.  (Authors' abstract, technical report,





Discussion on Atmospheric Radio Noise Received on Directional Aerials
at High Frequencies and Characteristics of Atmospheric Radio Noise
Observed at Singapore
Title Text
Watt-Carter, D. E., Hitchcock, R. J., Wilkinson, D., Brice, P. J., Horner,
F., et AL.
Author Text
Proc. IEE, vol. 113, no. 5, pp. 752-754; May 1966.Source Text
Keyword Text
This article deals with a discussion among critics concerning the analysis of
atmospheric radio noise data recorded and observed at Singapore, and
reported to the Professional Group E-11 of the Electronics Division of the
Institute of Electrical Engineers on 3 November 1965.  (Written for this
publication by Southwest Research, formal literature, English language/USA






The Effect of a Specular Component on the Correlation Between the
Signals Received on Spaced Antennas
Title Text
Whale, H. A. and Gardiner, C. W.Author Text
Radio Science, vol. 1 (new series), no. 5, pp. 557-570, Radio Research
Center, University of Auckland, Auckland, New Zealand, May 1966.
Source Text
Keyword Text
An analytical expression is derived for the probability distribution of the phase
difference between two spaced antennas excited  by a random fan of rays
plus a specular component.  From this expression, graphs showing the
variation  of the standard deviation as a function of the coherence ratio and the
autocorrelation coefficient of the scattered part of the incident angular power
spectrum are presented.  Some consideration is given to the properties of the
functions (cos x) and (a1a2) (where x is the phase difference and a1, a2 are the
amplitudes at each antenna) and of the covariance C(a1a2, cos x).  (Authors'







Theory of Duct Propagation of Whistler Radio WavesTitle Text
Adachi, S.Author Text
Radio Science, vol. 1, no. 6, pp. 671-679; June 1966.Source Text
Keyword Text
The previous theoretical analysis by the present author on the propagation of
whistler radio waves along an enhanced or depressed magnetoplasma slab
imbedded in an infinite magnetoplasma is extended to include the general
case of an arbitrary thickness of the slab.  As a result, two different types of
completely guided waves are found to exist in general.  The one guided wave
is essentially a surface wave trapped along an interface between two semi-
infinite plasmas of different plasma densities, while the other guided wave is a
duct type of surface wave in which the whistler plane wave is predominantly
propagated inside the slab by the successive total reflections at the walls of
the slab and is propagated along the depressed plasma slab only.  Dispersion
properties of these completely guided waves are studied in detail.  (Author's







Single Site Position Location InvestigationTitle Text
Ady, R. M., Knox-Seith, J. K. and Wong, W.Author Text
Applied Technology Inc., Palo Alto, California, Report No. ECOM-01545-2,
DDC No. 488 570L, June 1966.
Source Text
Keyword Text
This is the second Quarterly Progress Report of a one-year study of a single
station position location.  The study is based upon computer processing and
statistical analysis of  the time series available from an AN/TRD-15 direction
finder.  This report describes collection and playback instrumentation, the
preliminary field collection, analysis of the AN/TRD-15 instrumentation, and
preparations for computer reduction of the data.  (Abstract source unknown,
technical report, English Language, file no. 981, direction finding,
instrumentation, radio signals, data processing systems, digital computers,






Single Site Position Location InvestigationTitle Text
Ady, R. M., Knox-Seith, J. K. and Wong, W.Author Text
Technical Report ECOM-01545-2, Quarterly Report No. 2, 1 October 1965 to
31 December 1965, Contract DA28-043 AMC-01545(E), Applied Technology
Incorporated, Palo Alto, California, June 1966.
Source Text
Keyword Text
This is the second quarterly progress report of a one-year study of single
station position location.  The study involves computer processing and
statistical analysis of the time series available from an AN/TRD-15 direction
finder.  This report describes collection and playback instrumentation, the
preliminary field collection, analysis of the AN/TRD-15 instrumentation, and
preparations for computer reduction of the data.  (Authors' abstract, technical






Techniques for Integrating Solid-State Circuitry into AntennasTitle Text
AnonymousAuthor Text
Interim Technical Report, 1 March 1966 - 31 May 1966, Antenna Lab., Dept.
of Electrical Engineering, The Ohio State University Research Foundation,




An analysis and computer results are given on obtaining optimum directivity
from several concentric ring sources.  It is shown that optimum directivity can
be obtained, and that beam scanning may be achieved.  An increased
directivity slot antenna is presented in which approximately a 2:1 increase in
directivity is obtained through simple techniques.  Some consideration is
given to types of antenna for multiport operation.  Results and conclusions
along with pertinent analysis and data on an interferometer direction finding
system are given.  Circuitry and logic for a phase-locked slot-antennafier array
element are described in detail.  Consideration is given to obtaining wide-band
operation from a slot antennamitter using a quadrature hybrid phase detector.
It is shown how the phase detector may be made amplitude independent and
used with an antennamitter.  DC protection circuitry is also given for the
antennamitter.  A completely integrated antennafier array element, containing
integrated control circuitry mounted on a wall of a cavity-backed slot
antennafier is described, along with a description of circuitry and system
logic.  (Author's abstract, technical report, English language, file no. 1006,
spiral antennas, mathematical analysis, slot antennas, direction finding,
transmitter-receivers, integrated circuits, phased arrays, antenna radiation







Reduction of Shipboard Radio InterferenceTitle Text
AnonymousAuthor Text
final report, Dept. of Electrical Engineering, The Ohio State University
Research Foundation, Columbus, Ohio, Antenna Laboratory Report 1522-21,
DDC No. AD 483 120, 7 June 1966.
Source Text
Keyword Text
This final report provides an overlook at Contract N123(953)-31663A from its
initiation on 7 September 1962 to its termination on 7 June 1966 and
summarizes research accomplished during the last period 10 August 1965 to
6 April 1966.  The purpose of this report is to chart the evolution of the
research undertaken on this contra t in light of the generating problem posed
to the Antenna Laboratory by the U.S. Navy Electronics Laboratory.  This
problem is one of  reducing shipboard radio interference, that is, optimizing
decoupling between the many transmitting and receiving systems which must
operate simultaneously within the close confines of a ship.  Although many
different approaches were taken during the extent of the contract, the most
fruitful seems to have been the use of the high speed digital computer to solve
approximately complex boundary value problems for which no exact solutions
exist.  This and other topics are outlined in the present report together with an
index of technical reports, should more detailed discussions be desired.






Questions of the statistical theory of radar, volume III.  Statistical radar
theory - tracking,  synthesis, discrimination, smoothing, processing,
speed, direction finding, scanning, detection,  and resolution
Title Text
Bakut, P. A., Bolshakov, I. A.Author Text
Air Force Systems Command, Wright-Patterson AFB, Ohio. Foreign
Technology Div., 28 June 1966 843 pages, Refs Transl. into English of the
book "Voprosy Statisticheskoy Teorii, Radiolokatsii" Moscow, IZD.
Sovetskoye Radio, 1964 pages 1-1079, Report FTD-MT-65-47-AD-645775,
1966.
Source Text
pulse radar, radar detector, statistical communication
theory, tracking radar, communication,  detector,
direction, discrimination, finding, processing, pulse,








New Techniques for Measuring Resistivity in a Stratified EarthTitle Text
Bannister, P. R.Author Text
J. Geophys. Res., vol. 71, no. 12, 15 June 1966.Source Text
Keyword Text
The electric and magnetic field components produced by (a) a horizontal
electric dipole and (2) a vertical magnetic dipole located over a stratified earth
are derived for the  particular quasi-static range |γoρ| « 1 < |γe (error)ρ| and z = h =
0.  The derivations are based upon the quasi-static approximations to the
vector potentials for the horizontal electric dipole and vertical magnetic dipole.
 It is demonstrated that either method may be used in connection with the
well-known dipole-dipole method in order to resolve the electrical properties of
a simple three-layer earth model ρ1 « ρ2 » ρ3.  (Author's abstract, formal






Fading and Multipath Considerations in Aircraft/Satellite
Communications Systems
Title Text
Bond, F. E. and Meyer, H. F.Author Text
Aerospace Corp., El Segundo, California, Report No. TR-669(6573)-1, DDC
no. AD 489 837, June 1966.
Source Text
Keyword Text
The mechanism for fading and multipath propagation is discussed for
communication links involving satellites and aircraft with relatively wide
antenna beams.  Three types of fading models are assumed and the required
margins estimated for FSK teletype transmission using several different
criteria.  The gain achieved by the use of some common forms of diversity
combining is considered.  The effect of antenna discrimination against the
reflected  transmission path is also included.  (Abstract source unknown,






Ionospheric Storms and Small Pressure Fluctuations at Ground LevelTitle Text
Bowman, G. G. and Shrestha, K. L.Author Text
Nature, vol. 210, no. 5040, pp. 1032-4, 4 June 1966.Source Text
Keyword Text
In the past, a number of attempts have been made to establish relationships
between events  occurring in the troposphere and in the ionosphere.
However, none of them has as yet been decisive.  Recent work has shown
that it may be possible to link the two regions by the passage of gravity
waves from one region to the other.  Infrasonic waves, recorded at ground level
near polar regions indicate a possible relationship between aurora and these
infrasonic waves.  Earlier, infrasonic waves had been recorded at Washington,
D.C. at times of magnetic activity traveling at speeds somewhat higher than
the local speed of sound.  (Authors' abstract, formal literature, English






A High Frequency Rotatable Directional ArrayTitle Text
Buchanan, H. C. Jr., Farnsworth, C., Ore, F. R. and Mayes, P. E.Author Text
Final Report, Part II, University of Illinois, Department of Electrical




ABSTRACT NO. 1:  A rotatable antenna with narrow azimuthal beamwidth
can be used to separate component waves in a multipath situation.  A helical
dipole near second resonance can be used to obtain beamwidths near forty
degrees from an antenna with length slightly more than one-half wavelength.
Two such elements in an array can provide high values of front-to-back ratio.
An antenna for operation from 12 to 22 MHZ was designed using copper tape
helices supported with Fiberglas tubing.  Each dipole is composed of four
telescoping sections.  The dipole lengths are remotely controlled in order to
maintain the current distribution over the operating band.  Tests on signals
from both local and distant transmitters have shown operation of the HF
directional array to be in close agreement with that previously obtained in
measurements made on scale models.  The array half-power beamwidth is
about forty degrees with sidelobes of 13 decibels or more and front-to-back
ratio of 15 decibels or more.  Instructions are given for assembly, operation
and maintenance of the array.  ABSTRACT NO. 2:  In the study of anomalies
in the propagation of high frequency (3-30 MHZ) radio waves, it is desirable to
be able to determine the direction of arrival of waves which may be coming
from several directions at the same time.  One method for observing the
several wave components in a multipath signal is to rotate the beam of the
receiving antenna and record the received signal level versus the angle of
rotation.  A rotatable antenna with narrow azimuthal beamwidth can be used
to separate component waves in a multipath situation.  A helical dipole near
second resonance can be used to obtain beamwidths near forty degrees from
an antenna with length slightly more than one-half wavelength.  Two such
elements in an array can provide high values of front-to-back ratio.  An
antenna for operation from 12 to 22 MHZ was designed using copper tape
helices supported with Fiberglas tubing.  Each dipole is composed of four
telescoping sections.  The dipole lengths are remotely controlled in order to
maintain the current distribution over the operating band.  Tests on signals
from both local and distant transmitters have shown operation of the HF
directional array to be in close agreement with that previously obtained in
measurements made on scale models.  The array half-power beamwidth is
about forty degrees with sidelobes of 13 decibels or more.  (Abstract sources
Abstract Text
unknown, technical report, English language, file no. 1147, descriptive
analysis, antenna arrays, direction finding, helical antennas, dipole antennas,
rotation, multipath transmission, high frequency, extendable structures, radio





Dispersive Characteristics of the Ionosphere.   <NOTE> Interim rept. no.
5, 1 Dec  64-30 Sep 65
Title Text
Chapman, Ross,  Roberts, Clayton,  Humphrey, Leonard, Kirchner,
Paul
Author Text
Interim Report from:  General Electric CO Syracuse N Y Heavy Military
Electronics Dept.  Report RADC-TR-65-429, 134 pages; June, 1966.
Source Text
ionospheric propagation, radio transmission, high
frequency, absorption, attenuation,  polarization,
ionospheric disturbances, refraction, interferometers,
azimuth, diurnal  variations, periodic variations,
phase detectors, angle of arrival ,E region, F region,
atmospheric sounding, ionosphere, NTISDODXD
Keyword Text
This report presents current information on the observation, study, and
analysis of  various high frequency propagation measurements conducted
over a path between the  RADC experimental sites located at Stockbridge,
NY, and the Panama Canal Zone. The  discussions include an analysis of
data collected on the two-hop E, two-hop ES, two-hop  F, two-hop N, one-hop
F, and the guided (FF) modes of propagation over the  North-South, 3670 Km
path. A determination of the loss and fading characteristics  pertinent to each
mode is presented. Granger oblique ionospheric sounders in addition  to a
high resolution 10 microsec pulse compression system are utilized to collect
the  ionospheric propagation data. Improvements in the instrumentation of the
high resolution  receiving system with emphasis on the recently achieved
azimuthal angle of arrival  capability are discussed.  Preliminary azimuthal
angle of arrival data are also presented  in addition to analyzed data on short






Dispersive Characteristics of the IonosphereTitle Text
Chapman, Ross, Roberts, Clayton, Humphrey, Leonard, Kirchner, Paul,
et al.
Author Text
General Electric Co., Heavy Military Electronics Dept., Syracuse, N.Y.,
Report No. RADC-TR-65-429, DDC No.  AD 487 528, June 1966.
Source Text
Keyword Text
This report presents current information on the observation, study, and
analysis of various high frequency propagation measurements conducted over
a path between the RADC experimental sites located at Stockbridge, N.Y.
and the Panama Canal Zone.  The discussions include an analysis of data
collected on the two-hop E, two-hop ES, and two-hop F, two-hop N, one-hop
F, and the guided (FF) modes of propagation over the North-South, 3670 Km
path.  A determination of the loss and  fading characteristics pertinent to each
mode is presented.  Granger oblique ionospheric sounders in addition to a
high resolution 10 µ sec. pulse compression system are utilized to collect the
ionospheric propagation data.  Improvements in the instrumentation of the
high resolution receiving system with emphasis on the recently achieved
azimuthal angle of arrival capability are discussed.  Preliminary azimuthal
angle of arrival data are also presented in addition to analyzed data on short
and long term, polarization fading effects.  (Abstract source unknown,






Ionospheric-Structure Determination from Vertical-Angle Measurements.
  <NOTE>  Technical rept.
Title Text
Croft, T. A.Author Text
Technical Report from:  Stanford Univ Calif Stanford Electronics Labs., Report
  TR-115-SU-SEL-66-046, 94 pages; June, 1966.
Source Text
ionosphere, structural properties, radio waves,
ionospheric propagation, high frequency,  electron
density, angle of arrival, atmosphere models,
feasibility studies, digital       computers, models
(simulations), radio transmitters, radio receivers,
synchros, radio  beacons, F region, NTISDODXD
Keyword Text
Use of radio techniques for study of ionospheric structure has traditionally
involved  measurement and interpretation of the frequency dependence of the
signal transit time  from transmitter to receiver. Both a vertical ionosonde,
which uses a transmitter and  receiver located near one another, and an
oblique ionosonde, used when stations are  separated by hundreds or
thousands of kilometers, depend on transit-time measurements.   The
feasibility of using vertical-angle measurements instead of transit-time
measurements  as a means of ionospheric-structure study is discussed.  The
measurement of angles is  inherently expensive because the measuring
devices must be large enough to extent over  several radio wavelengths. This
study, however, was carried out. The similarity between  real and synthetic
oblique ionograms has already been illustrated, providing a check of  the






Electromagnetic Interference Considerations for Shipboard Electronics
Systems
Title Text
Dejarnette, H. M. and Demattia, H. J.Author Text
Naval Engineers J., pp. 459+, June 1966.Source Text
Keyword Text
Electromagnetic interference (EMI) is defined as any undesired radiated or
conducted electrical perturbation which degrades the proper operation of
electrical or electronic equipment.  This interpretation takes into account a
broader spectrum than the previous term, Radio Frequency Interference (RFI),
which dealt with the r-f portion of the frequency spectrum only.  The causes
and effects of EMI are almost as numerous as the types of electrical and
electronic equipment in naval shipboard use.  Electronic emission reception
problems from EMI commenced in World War II, which marked the beginning
of the widespread shipboard use of electronics systems to communicate,
navigate, detect, and control.  Since World War II, the number of shipboard
electronic equipment installations has increased on the order of several
magnitudes, consequently aggravating reception further.   For example, a
modern aircraft carrier may have as many as 80 transmitters and 150
receivers of all types, employing approximately 70 antennas.  A smaller ship
has a correspondingly smaller number of transmitters, receivers, and
antennas, depending upon its class and mission.  This rapid growth of
equipment installations in standard ship classes has been paralleled by
increased transmitter power, receiver sensitivity, and antenna gain.  Since the
area of the antenna ground plane provided by ship hull has remained
essentially the same, antennas can no longer be separated by distances
great enough to provide sufficient attenuation to enable systems to operate
compatibly.  Therefore, other means must be utilized to improve reception.
This paper discusses some of the causes and degrading effects of "man-
made" EMI on Naval Shipboard communication and detection capabilities and
some of the methods used to minimize these effects.  (Abstract taken from







Ionospheric Drifts Deduced from Spaced Interferometer RecordsTitle Text
Dueño, BraulioAuthor Text
University of Puerto Rico, for Contract No. AF 19(628)-3991, Report No.
AFCRL-66-687, DDC No.  AD 642 728, 30 June 1966.
Source Text
Keyword Text
Correlation analysis of  drift data obtained from three spaced interferometers
has been performed.  A surprisingly low value for the drift velocity has been
obtained in a large number of cases analyzed.   The drift direction and its
variation over a twelve-month period has been found to be in agreement with
scintillation  data obtained earlier and analyzed by the Putter straight line
technique using the same experimental setup.  The characteristic velocity
was, in nearly all the cases, much larger than the drift velocity.  Only on ten
percent of the occasions (seven out of sixty-five) the magnitude of the drift
velocity V exceeded the characteristic velocity Vc.  There is an uncertainty as
to whether Vc is a measure of the random change in the irregularities or of the
quality of the records.  However, the ratio Vc/V [which is also the ratio to/τo
defined by p(o,to) = p(xo,τo)] was found to increase twofold for data obtained
during the sunrise and pre-sunrise hours when contrasted with data obtained
during daylight and early evening hours.  Since noise and interference are
smaller during the pre-sunrise hours than during the daylight hours, then Vc is
significant in this experiment.  Correlation ellipses were found to be oriented
in the northwest-southeast quadrants with deviations of from 20 to 40 degrees
with respect to the drift velocity.  Axial ratios, for the seven cases computed,
varied from two to five.  A discussion of Yerg's six-point analysis is included
and it is shown that, with certain limitations, the method yields reliable
results.  A determination of the value of the magnitude and sense of the drift
velocities and of the axial ratios and orientations of the correlation ellipses by
a two-dimensional and a three-dimensional method is given.  The results
indicate rather good agreement between the two methods in eighty-seven







The Present State of Knowledge of the Distribution of Electrical
Conductivity in the Surface Parts of the Earth's Body
Title Text
Dvo`rak, Zbyn`ekAuthor Text
Czech. J. of Physics, vol. 16, no. 6, pp. 538-52, June 1966.Source Text
Keyword Text
The paper is a survey of all available papers dealing with the determination of
the electrical conductivity in the Earth's body.  Apart from the results of field
measurements, obtained on the basis of the magneto telluric method and
geomagnetic depth sounding, the paper also gives the results of laboratory
measurements performed to determine the dependence of the electrical
conductivity on the temperature and pressure since these quantities probably
define the properties of substances at the given depth in the Earth.  In
conclusion, the paper discusses some of the models of the behavior of
electrical conductivity as a function of depth and also describes the most
probable distribution of the conductivity in the Earth's body.  (Abstract source






Sweep-Frequency Oblique Ionospheric Sounding at Medium FrequenciesTitle Text
Fenwick, R. B.Author Text
Trans. IEEE, vol. BC-12, no. 1, pp. 25-27, June 1966.Source Text
Keyword Text
An experimental ionospheric sounder has been constructed for vertical-
incidence or oblique sounding in the frequency range 600 kHz to 2 MHZ.  The
equipment employs an FM linear frequency sweep transmission generated by
direct synthesis from a frequency standard; an identical sweep is used for
demodulation at the receiver.  Sounding records, made at night over a 2000-
km path, exhibit 10-µs resolution and show no interference from broadcast
stations.  Radiated power ranged from 25 to 250 watts.  The advantage of
good time delay resolution, together with suppression of interfering signals,
makes possible ionospheric sounding of greatly improved quality in the MF







Sweep-Frequency, Spaced-Station Measurements of Round-the-World
HF Propagation
Title Text
Fenwick, R. B.Author Text
Stanford Electronics Labs., Stanford, California, Report TR No. 122, SEL-66-
005, DDC No. AD 801 701L, June 1966.
Source Text
Keyword Text
Spaced-station, synoptic, sweep-frequency measurements were made of hf
round-the-world (RTW) propagation for  12-month period in 1963-1964.  The
primary objectives were further determination of degree of energy focusing
after an RTW circulation and the azimuthal dependence of path loss.  Pulse
transmissions from Stanford, California, were simultaneously monitored at
Stanford, Lubbock, Texas and Pullman, Washington.  RTW signals were
most often received t Lubbock near winter noon and at Pullman near summer
sunset, as predicted by use of simple ionospheric absorption theory.  The
energy was found normally to be focused in a region considerably smaller in
width than 1400 km--and possibly as small as 400 km.  The propagation-
sector width was found to vary with time of day, frequency, and month.
Typical inferred values of sector width for the system sensitivity being used
were 30 degrees in summer twilight and as great as 120 degrees in winter







Excitation of Cyclotron Radiation in the Forward Subluminous Mode
and its Application to Jupiter's Decametric Emissions
Title Text
Fung, P. C. W.Author Text
Planet. Space Sci., vol. 14, pp. 469-81, June 1966.Source Text
Keyword Text
In this study, the growth rate of a "forward-subluminous-mode"
electromagnetic wave excited in a helical stream-plasma system is
calculated for general wave-normal angle θ, with parameters appropriate to the
Jovian magnetosphere.  The first three harmonics have been included in this
investigation.  It is found that for the fundamental harmonic, the growth rate
maximizes at θm which ranges from about 40 to 50 degrees (with respect to
the static magnetic field vector) for pitch angels and energies of electron
streams considered appropriate for Jupiter.  The growth rate of the second
and third harmonics maximizes at θm ranging from 60 to 80 degrees, and the
second harmonic will have significant effect only when the kinetic energy of
the electron stream is high.  The application of the amplification theory to
Jupiter's decametric burst radiation is discussed and found to support the
cyclotron theory of Ellis for this radiation.  (Author's abstract, formal literature,










Applied Research Lab., Sylvania Electronic Systems, Waltham, Mass., DDC
No. AD 635 939, June 1966.
Source Text
Keyword Text
The methods previously reported for the computation of the complex
propagation constant for the dominant VLF waveguide mode (n = 1) are
extended to the second mode (n = 2).  A stratified cylindrical ionosphere
model with axial magnetic field is used to determine the wave impedances
needed in the subsequent iterative procedure which yields the modal
propagation constants in the magnetic East to West (EW) and magnetic
West to East (WE) directions.  The predictions for phase velocity differences
between modes n = 1 and n = 2 can account for the recently reported
observations on the magnetic direction dependence of the  distance D
between interference minima of these modes propagating below the nighttime
ionosphere.  The individual height variations of the components of the
conductivity tensor should be considered, and ionosphere models of
exponential height variation of conductivity are not adequate.  The phase
velocity difference between the two modes is less than one percent, but it is
smallest for EW propagation, so that the mode interference distance is 1000
to 2000 km greater for EW propagation than for WE propagation.  (Author's






Modal Expansions for Radiation and Scattering Phenomena in the
Resonance Region
Title Text
Garbacz, R. J.Author Text
Dept. of Electrical Engineering, The Ohio State University Research
Foundation, Col.s, O., Antenna Laboratory Report No. 1522-18, DDC No. AD
484 011, 7 June 1966.
Source Text
Keyword Text
The investigations described in this report were motivated by the problem of
electromagnetic interference among the many antennas aboard ship.  In the
low frequency communication band of 2-30 Mc, where the electrical size of
the ship is only a few wavelengths, this interference can be especially severe
in view of the continuous transmission of kilowatt signals simultaneous with
the continuous reception of microwatt signals.  Some isolation can be
achieved by time sharing and by active or passive filtering.  In conjunction with
these two techniques, however, should be the proper location and orientation
of the radiators themselves in order to minimize coupling among them.  At he
low frequencies of interest, the location of radiators cannot be discussed in
terms of nulls in radiation patterns, or geometrical refraction to introduce
interference phenomena.  The entire hull, or a good portion of it, radiates
along with the primary antennas, and as such, must be accounted for in the
decoupling problem.  To this end, the viewpoint was taken that the hull
supports a set of such modes, characterized by its shape and electrical size.
 The strength to which each mode is excited depends upon the location of the
primary radiator such as a whip antenna, wherefore two radiators that couple
into different modes are weakly coupled to each other.  The delineation of
such "characteristic modes" for simple shapes is the problem undertaken in
the research described here.  Although not completely successful in this
goal, this report documents accomplished research to date.  (author's






Bistatic-Radar Measurements of Propagating Interplanetary Shock WavesTitle Text
Gee, ShermanAuthor Text
J. Geophys. Res., vol. 71, no. 11, pp. 2729-37, 1 June 1966.Source Text
Keyword Text
A method for detecting and measuring collisionless magneto hydrodynamic
(MHD) shock waves propagating in interplanetary space using bistatic-radar
transmissions from earth to a spacecraft is suggested.  The shock wave is
represented by a one-dimensional flow model in which the magnetic field  is
taken to be aligned normal to the plasma flow.  The method basically involves
performing multichannel phase and group path measurements of the columnar
electron density between transmitter and receiver.  Detection is accomplished
from observation of typical shock signatures on the time response of the
measurements.  The magnitudes of the time response provide information for
establishing a number of magneto-acoustic shock parameters characterizing
the shock intensity.  In addition, the proposed measurements under suitable
conditions can possibly detect shock-density oscillations as well as provide
information needed to help resolve certain fundamental questions concerning
the structure of collisionless MHD shock waves.  (Author's abstract, formal






APL Library Bulletin (Translations Series) on the Propagation of Strong
Radiowaves in the  Ionosphere
Title Text
Ginzburg, E. I.Author Text
The Johns Hopkins University, Applied Physics Lab., Silver Spring, Maryland,
Report No. TG 230-T484, DDC No. AD 635 891, 27 June 1966.
Source Text
Keyword Text
Propagation in the lower ionosphere of very strong radiowaves whose field
strengths considerably exceed any characteristic plasma field is considered.
Formulas are deduced for the change in amplitude of the field intensity as a
function of penetration into the weakly ionized plasma.  (Author's abstract,






An Investigation of a Digital Bearing Computer for a Small Aperture
Radio Direction Finding System
Title Text
Grush, Hubert LeeAuthor Text




A small aperture radio direction finding system such as a Watson-Watt
system is subject to large bearing error because of the wave interference
effect of two waves.  By contrast,  a large aperture system such as a
Wullenweber system exhibits smaller errors under corresponding conditions.
This work attempts to develop a practicable means of obtaining accurate
bearing information using a small aperture system in the presence of strong
wave interference.  The technique used is the time averaging of instantaneous
bearings.  Thus, bearing information may be obtained with a small aperture
system by using information available over an extended period of time.  The
computation of the bearing may be carried out on-line by a small general
purpose digital computer.   One of the unique features of the digital bearing
computer developed here is its capability to adapt to changing  input signal
conditions.  The adaptive capability makes it possible to optimize the
averaging process.  The process allows estimates of the indicated bearings of
both the primary and the interfering waves and their relative strengths to be
made.  A mathematical model for the relative phase between the two waves is
evolved which is not unlike that of the real phase function.  The model yields a
regular progression of phase plus a random perturbing component.  The only
restriction placed upon the  phase function is that its probability density
function be essentially uniform.  On the basis of the model of the phase
function and the equations describing the operation of a small aperture
system, the Watson-Watt system is simulated on a general purpose digital
computer, and the digital bearing computer is evaluated.  Further evaluation
includes an experimental investigation.  (Author's abstract, technical






A Study of Power and Frequency Requirements in Bio-TelemetryTitle Text
Haahn, Frank J.Author Text
Bioinstrumentation Advisory Council of the American Institute of Biological
Sciences, DDC No.  AD 484 024, 20 June 1966.
Source Text
Keyword Text
Role of the Federal Communications Commission:  Without adequate
supervision and control, the use of the electromagnetic spectrum would
become abysmally chaotic.  Early observers saw this potential problem and
urged that appropriate controls be established to permit disciplined healthy
growth of the techniques for the use of the spectrum while at the same time
scientific and commercial development of transmission techniques were
allowed to develop uninhibitedly.  Inherent in this original philosophy was the
dictum that the administration of the use of the spectrum would be such as to
provide fair and equitable treatment to all possible users of  radio frequency
transmitting and receiving equipment.  The extension of this basic belief is the
often mentioned basis upon which authorization is granted to operate a radio
station--to serve the public interest, necessity or convenience.  Within the
framework of this guiding philosophy, the Federal Communications
Commission has done a superb job of regulating and controlling the myriad
users of the electromagnetic spectrum.  Not only have equitable controls
been developed for domestic situations, but extensive and complex
agreements have been formulated and accepted by most of the nations of the
world to permit use of the ether without undue interference or hardship being
invoked on the part of any individual or business group.  By and large, the
decisions of the Commission have been wise, just, and in the best interests
of the majority of the users and the population.  Several volumes are required
to cover the present rules and regulations pertinent to the basis upon which
any equipment which generates radio frequency energy can be placed in
operation.  In addition, there are special rules for the use off that group which
are called common carriers; the commercial organizations which transmit
private messages for a stipulated price.  Various services, operating within the
framework of the rules and regulations have benefited the public immensely.
Untold lives have been saved by the quick action of emergency groups within
the ranks of the amateur operators; many students have received credit for
courses taken over television channels; other students have studied subjects
ranging from foreign languages to music over radios either at home or in the
classroom; weather information and agricultural reports have been of
significant importance to the health, safety and economy of our communities.
All of this and much more in thee special areas of utility, railroad, aircraft,
Abstract Text
marine and emergency services, to mention but a few.  (Author's abstract,





Antenna Array Element StudyTitle Text
Haslam, M. B. and Murphy, W. A.Author Text
J. W. Marchetti, Inc., Natick, Mass. Report No. TR No. Gk-149-QR2, DDC
No. AD 486 687, June 1966.
Source Text
Keyword Text
An investigation and analytical study of antenna array elements is being
carried out to determine the influence of an individual element of specific
characteristics on the performance of an array and, on the basis of element
performance, to present data which would assist the element designer in
selecting the optimum element.  A comprehensive literature survey will form
part of the basis for, and become a supplement to, the analytical study.
While the literature survey is to cover and record any type and size of array
with any number of elements, the analytical investigation will analyze 49- to
215-element behavior and result in a determination of the 1000-element
characteristics in the UHF (400 Mc) through X-band (10.5 Gc) range of
frequencies.  Other parameters and limits for the analytical  investigation
include:  (1) power handling capability (100 watts to 200 kilowatts), (2)
terminal impedance (25 ohms to 1000 ohms), (3) signal bandwidths (from 10
percent at UHF to 5 percent at X-band), (4) gain, (5) polarization, (6)
beamwidth.  For the literature search potion of the project (Phase I), a retrieval
file system was designed and the file keysort cards for the system produced;
several literature sources and contacts were established and are being used
for data retrieval; and literature source data is being retrieved and entered on
the keysort cards as the program continue.  Phase II, an analysis of array
elements and performance patterns has begun and is continuing.  An
expression has been derived for the scattering function in terms of the
antenna pattern.  This  has led to conclusions regarding the determination of
desirable element patterns in relation to the scan function and antenna







The Wullenweber Antenna Array and Limitations to Passive
Radiolocation Accuracy
Title Text
Hayden, Edgar C.Author Text
Department of Electrical Engineering, University of Illinois, Urbana, Illinois,




The relationship of the passive radiolocation process to OHD is delineated,
and the value to the latter of data on accuracy of the former is noted.  The
Wullenweber antenna array at the University of Illinois is described in some
detail.  Measured data evaluating its performance with respect to beamwidth,
accuracy, and related parameters are given.  The effects of array aperture on
the overall accuracy of the radiolocation process is discussed.  An outline of
the ionospheric limitations to radiolocation accuracy is developed, illustrated
with measured data.  Inferences are made from this data about the maximum
useful antenna aperture for radiolocation (or OHD).  The conclusion is
suggested that antennas presently in use fall short of that ideal aperture by at
least an order of magnitude.  (Author's abstract, technical report, English






Direction Finding Access and Control, Vol. 1Title Text
Horvath, AlexAuthor Text
Direction Finding Access and Control, Vol. 1, Sylvania Electronic Systems-
West, Mountain View, California, Report No. TN-01-vol.-1, June 1966.
Source Text
Keyword Text
(Abstract not available, book, English language, reference Volume 2, AD 489
748L, document not available, direction finding, control systems, power






Direction Finding Access and Control: Schematics and Wire Lists, Vol. IITitle Text
Horvath, AlexAuthor Text
Direction Finding Access and Control: Schematics and Wire Lists, Vol. II,
Sylvania Electronic Systems-West, Mountainview, California, Report No.  TN-
01-vol. 2,  Contract No. AF19(668)-524, DDC No.  AD 489 748, June 1966.
Source Text
Keyword Text
(Abstract not available, book, English language, document not available,
direction finding, control systems, wiring diagrams, control systems






The Design, Fabrication and Installation of Luneberg Lens for HF Radio
Direction Finding
Title Text
Jones, E. M. T., Greene, J. C., Baris, J. and Franceschini, J.Author Text
TRG Inc., Melville, N.Y., Report No. FSC-A083, RADC-TR-65-199, DDC No.
AD 485 613, June 1966.
Source Text
Keyword Text
The purpose of this work was to design, fabricate, and install a vertically
polarized HF wire-grid lens radio direction-finding system operating over the
10-50 Mc frequency band.  It was the continuation of previous study efforts for
the Rome Air Development Center under Contract AF 30(602)-2742, FSC-
0082.  As such, it represents the hardware development stage of an overall
effort directed to the application of the wire-grid lens to HF direction finding.
This report describes the design and fabrication of the system which was
carried out at both the Menlo Park, California facility and the Melville, New
York facility of TRG, Incorporated.  The Menlo Park facility was responsible
for the electromagnetic and structural design of the wire-grid lens antenna as
well as for it partial prefabrication in TRG-West's shop facilities and its actual
construction at the Clark Hill, New York, test site.  The Melville facility was
responsible for the design and assembly of the associated electronic
equipment, and its installation at the site.  (Authors' abstract, technical
report, English language, file no. 1016, luneberg lens antennas, direction
finding, radio equipment, high frequency, manufacturing methods,
performance, design, aluminum, configuration, azimuth, environmental tests,
stresses, specifications, test equipment, detectors, modulators, oscillators,






Development and Testing of HF Wire-Grid Lens Antenna. Volume  II.
<NOTE> Final rept.
Title Text
Jones, E. M. T., Tanner, R. L., Andreasen, M. G., Harris, Jr,
F. B., Sharp, E. D.
Author Text
Final Report from:  TRG, Inc., Menlo Park, Calif., Report FAA-RD-66-20-Vol-2,
 286 pages; June, 1966.
Source Text
lens antennas, direction finding, performance
(engineering),  antenna feeds, Hawaii, antenna
radiation patterns, wire, gain,  high frequency, errors
Keyword Text
The report describes the results of a Joint Services  Evaluation conducted in
the Spring and Summer of 1964 on the  first full-scale model of the Wire-Grid
Lens HF Antenna,  constructed for the FAA at their International Flight
Service  Receiver Station at Molokai, Hawaii. The lens employs a novel
focusing medium consisting of two wire grids, one above the  other, whose
wave slowing or refractive characteristics are to  first order independent of
frequency. By locating feeds at  many different points on the lens
circumference, it becomes  equivalent to many highly directive broad-band
antennas  pointed in many different directions.  During the evaluation  SRI and
NRL made an extensive series of airborne pattern  measurements on the
lens, the FAA station rhombics, and  several reference antennas using the
SRI airborne pattern  measuring equipment.  These data were later reduced
by SRI  with aid of a computer to the form presented in this report.   These
patterns demonstrate the predicted directivity and beam  forming properties of
the lens at all azimuth angles over its  3 to 30 Mc design frequency band,
which are comparable to  those of the station rhombics over the 5 to 25 Mc






Ionospheric Data ReportTitle Text
Kovattana, T.Author Text
Military Research and Development Center, Bangkok, Thailand, Report No. 66-
006, DDC No. Ad 802 693, June 1966.
Source Text
Keyword Text
Ionospheric observations are being carried out at the Electronics Laboratory of
the Military Research and Development Center in Bangkok, Thailand.  The
center is a Joint Thai-United States organization supported by the Thai
Ministry of Defense and the U.S. Office of the Secretary of Defense,
Advanced Research Projects Agency R&D Field Unit.  Data are being taken
with a modified model C-2 vertical-incident sounder.  Ionograms are supplied
to Environmental Sciences Services Administration at Boulder, Colorado for
inclusion in the data base which supports their production of the World Wide







Traveling-Wave Phase Shifter, Phase IITitle Text
Kummer, W. H. and Terrio, F. G.Author Text
Hughes Aircraft Co., Culver City, California, Report No. RADC-TR-66-221,
DDC No.  AD 486 293, June 1966.
Source Text
Keyword Text
This report covers a program whose purpose was to continue the study of  the
feasibility of a broadband electronically scanned circular receiving array for
use as a direction finder (DF).  This antenna, compared with the usual
direction finder antennas, offers a narrow beamwidth with a resultant
improvement in angular discrimination and a resultant increase in antenna
gain.  Primary effort was devoted toward  the completion of the development of
a specialized electronically programmable, broadband, X-band, travelling-wave
tube phase shifter.  Secondary effort was concerned with the study of the
electronically scanned antenna, which uses the Wullenweber concept.  At the
completion of the program, eight phase shifters had been produced; data on
these units are presented and discussed.  A single-pole, double-throw ferrite
switch was developed for use with the Wullenweber array that permits a
reduction in the number of traveling-wave tubes required in the DF system.
System studies were performed to indicate the proper tradeoffs between all
components, and the results are presented.  (Authors' abstract, technical
report, English language, file no. 1017, phased arrays, phase shifters,
direction finding, radio equipment traveling-wave tubes, phase shifters,
broadband, electronic scanners, radio reception, gain, x-band, electronic
switches, ferrites, frequency modulation, pulse modulation, antenna radiation






Amplitude-Comparison Direction-Finding Antenna SystemTitle Text
Meyers, V. J.Author Text
U.S. Navy Electronics Lab., San Diego, California, Report No. NEL-138, DDC
No. AD 638 903, 22 June 1966.
Source Text
Keyword Text
Theoretical study leads to the recommendation that an amplitude-comparison
system consisting of eight antennas with a 45-degree beam width be used for
the direction finding portion of the small ship direction finding and analysis
receiver.  An eight-antenna system reduces bearing inaccuracies by a factor
of two as compared with a four-antenna system.  (Author's abstract, technical
report, English language, file no. 1121, study, evaluation, antennas, direction






Amplitude-comparison direction-finding antenna system.  Amplitude-
comparison directional  antenna system for small ships
Title Text
Meyers, V. J.Author Text
Navy Electronics Lab., San Diego, Calif., 22 June 1966, 18 pages, Report
NEL-1382-AD-638903, 1966.
Source Text
amplitude, directional antenna, ship, antenna, array,







Optimum Frequency Detection TechniquesTitle Text
Outhouse, Lawrence E. and Hancock, John R.Author Text
E.M.I. Cossor Electronics, Ltd., Dartmouth, Nova Scotia, Canada, EMIC




This report covers Phase I of the study and investigation of techniques for a
high frequency (HF) ionospheric sounding system which is to provide real-
time determination of the optimum frequency for use on tactical HF
communications circuits.  Topics included in the study are (1) ionospheric
sounding systems, (2) frequency coverage, *3) transmission energy, (4) radio
frequency interference and (5) multipath.  A system configuration is
recommended utilizing 150 usec pulses to evaluate circuit conditions by
comparing multipath amplitude and time separation with predetermined






Homing Techniques StudyTitle Text
Payne, D. V.Author Text
The Bendix Corp., Research Laboratories Division, Technical Report AFAL-TR-
66-126, DDC No.  AD 374 197, June 1966.
Source Text
Keyword Text
(Abstract not available, technical report, English language, document not
available, homing devices, feasibility studies, ranges (distance), miss






Measuring Methods for R.F. Cables in the U.H.F. RangeTitle Text
Peters, H. and Fischer, T. H.Author Text
Proc. I.E.E.,  vol. 113,  no. 6, pp. 963+, June 1966.Source Text
Keyword Text
The paper deals with methods of measurement employed to ascertain the
special characteristics of r.f. cables in the frequency range 470-960 Mc/s.  In
the first part, general methods are described for determining the mean
characteristic impedance, attenuation and power-handling capacity, and
dielectric strength and screening efficiency are also discussed.  The second
part of the paper deals with methods for equalizing the electrical lengths of
the two feeder cables in split-aerial systems.  The choice of the measuring
methods has been determined primarily by the consideration that
nonuniformity of the feeders must not interfere with the accuracy of the
results.  Next, a method is described for the continuous measurement of the
VSWR in the operating frequency range.  A sufficiently low value of VSWR
must be ensured, as otherwise inadmissible distortion would occur in the filter
curve of the diplexer installed between transmitter and cable.  In addition, a
measuring method is discussed which operates with a pulse modulated on a
carrier frequency.  The halfpulse duration is approximately 0·1µs, equal to the
duration of the image point.  The carrier frequency is adjustable within the
operating frequency range.  Local reflections in the cable, which might distort
the video signal, become apparent by this method.  Finally, a method is
presented for measuring the characteristics of cable connectors, and for
compensating for any possible mismatches at the joints between cable and
connectors.  Results are given of the measurements obtained for feeder
cables installed in the United Kingdom, using the methods referred to.  These
give some indication of the quality of the feeder cables obtainable at the
present time for use in the UHF range.  (Authors' abstract, formal literature,










Proc. I.E.E., vol. 54, no. 6, pp. 886-887, June 1966.Source Text
Keyword Text
A short paper outlining an experimental study carried out by the author
wherein he analyses ground constant variations within the frequency range 30-
70 MHZ.  Comments to this paper by J. R. Wait and related abuttal are cited
separately.  (Abstract written for purpose of this publication by Southwest






The Ability to Predict Low-Angle Height Errors with the NBS Surface-
Corrected Model Atmosphere
Title Text
Rowland, Dyall G.Author Text
Mitre Corp., Bedford, Mass., DDC no. AD 634 372, June 1966.Source Text
Keyword Text
A comparison is made between values of radio ray bending which is
calculated in two ways: one using a ray-tracing computation based on
radiosonde data; and the other using the  traditional Bureau of  Standards
exponential reference atmosphere (1959) corrected to match the refractivity
measured at the surface.  The refractivity data for the ray-tracing
computations were obtained from twice-daily radiosonde soundings taken at
Albany, New York, and Nantucket, Massachusetts.  During July and
November 1963, results indicate that the NBS model does not completely
remove height errors, but it can be used effectively to offset errors due to slow
seasonal changes bending conditions.  The correction technique is not
effective during periods of anomalous propagation.  A review of more recent
prediction techniques (1963) is presented, and recommendations are made
for their field evaluation.  (Author's abstract, technical report, English






Adaptive Sequential Detection of an Unknown SignalTitle Text
Rushforth, Craig K.Author Text
Electro-Dynamics Labs., Utah State University, Logan, Utah, Scientific
Report No. 6, AFCRL-66-491, DDC No. AD 636 789, 1 June 1966.
Source Text
Keyword Text
This paper treats the problem of sequentially detecting a signal whose
amplitude is fixed but initially unknown to the system designer.  Under the
assumption that the signal is drawn from a Gaussian population with known
parameters, the sequential likelihood-ratio detector for detecting the signal in
the presence of Gaussian noise is derived.  The amount of information per
sample provided by this detector is then  calculated and compared with that
for a detector designed for a specific signal strength.  This quantity provides
considerable insight into the adaptive capability and the performance of the
detector.  Finally, the operating characteristic function (OCF) and the average
sample number (ASN) are investigated using approximate analytical
techniques in conjunction with computer simulation.  It is shown that the
detector considered in this paper provides considerably more protection
against small signals than does a detector designed for a specific signal
strength, at the expense of considerably longer average test lengths for such







Calculation of Signal-to-Noise Ratio for HF Propagation PredictionTitle Text
Sailors, D. B.Author Text




Problem:  Improve the performance effectiveness of Navy point-to-point and
area-coverage communication systems.  Specifically, develop a method for
calculation of signal-to-noise ratio for the operational skywave modes in hf
propagation prediction.  Results:  (1) A method was developed for calculating
signal-to-noise ratio for selected operational skywave modes in high frequency
propagation prediction.  It applies to a program written in NELIAC 5M for the
CDC 1604 computer.  The method includes calculation of field strength,
antenna gains, losses, and radio noise for the communication circuits.  (2)
The program employs noise data obtained from International Radio
Consultative Committee Report No. 65, 1957.  (3) The calculated values of
S/N radio, field strength, and losses are for a normal ionosphere.  They do not
include the effects of auroral absorption, magnetic storms, sudden
ionospheric disturbances (SID's), and other phenomena of the irregular
atmosphere.  (4) The nine antennas included in the calculations are: conical
monopole, rhombic, dipole, log periodic, vertical whip, corner reflector,
submarine, short monopole, and isotropic.  (5) The values employed in the
calculation of S/N are median values for a month and so preclude use of the
program on a short-term basis.  (Author's abstract, technical report, English






Azimuth and Elevation Direction Finder StudyTitle Text
Sengupta, Dipak L., Ferris, Joseph E., Hok, Gunnar, Larson, Ronald W.
and Smith, Thomas M.
Author Text
Michigan University, Ann Arbor Radiation Lab., Quarterly Report No. 3, Report
No. 7577-3-Z, Contract DA-28-043-AMC-01499(E), Project DA-5A6-79191-
D902-01-04, ECOM 01499-3, DDC No. AD 484 464, June 1966.
Source Text
Keyword Text
The results of numerical computation of the radiation patterns produced  by a
spherical antenna array are reported.  Each antenna element is assumed to
produce circularly polarized radiation having a cosine type of pattern.   It is
found that the pattern stays fairly constant as the beam is steered over the
hemisphere.  For wide spacing between the elements large subsidiary lobes
appear in  the pattern.  From the calculated patterns, an estimate is made
about the directivity of the array.  Patterns are also calculated for the case
when no phasing is introduced in the individual elements.  An approximate
method is developed to explain the subsidiary lobes in the pattern produced
by a circular array of isotropic elements when the spacing between the
adjacent elements is of the order of or larger than a wavelength.  The basic
principles of a signal processing method are described which eliminate the
use of individual variable phase shifters necessary for steering the beam in
conventional antenna arrays.  The results of experimental studies of the log
conical spiral antenna and a VHF power dividing circuit are reported.
(Abstract source unknown, technical report, English language, file no. 1119,
direction finding, antenna arrays, antenna radiation patterns, very high






Test Results of a High-Speed Capping Shutter for Large-Aperture
Geodetic Cameras
Title Text
Tavenner, M. S. and Abby,  D. G.Author Text
Report No. AFCRL-66-405, IP No. 101, DDC no. AD 640 589, June 1966.Source Text
Keyword Text
The Geodesy Branch of Air Force Cambridge Research Laboratories has
been experimenting with passive satellites for obtaining geodetic information
using methods of stellar triangulation.  Camera shutters for large-aperture
cameras have presented a severe problem in timing.   Using a contractor-
developed capping shutter, a series of field tests was conducted with the Air
Force' PC-1000 Geodetic Stellar Camera System for observations of the Echo
I satellite.  This report concerns the results of this test series and an
evaluation of the capping shutter as adapted to the PC-1000 camera system.






Navy DFG Channel Watch SystemTitle Text
Thompson, D. J.Author Text
Sylvania Electronics Systems-West, Mountain View,  California, Final Report,











The Assessment of Site Effects on Radar Polar DiagramsTitle Text
Vincent, N. D., and Lynn, P. A.Author Text
Marconi Review, vol. 28, no. 157, p. 111; June 1966.Source Text
Keyword Text
This article describes a proposed theory, based on Huygens' principle, for the
assessment of site effects on radar polar diagrams, and compares this both
with the previous one based on geometrical optics, and with experimental
measurements.  The measurements show that the proposed theory gives
improved predictions for undulating sites, but that in its present form it cannot
cope with sharp discontinuities such as wire fences.  (Author's abstract,







Webb, H. D.Author Text
Electrical Engineering Research Lab., University of Illinois, Urbana, Illinois,




Moon-reflected signals were received on 150.6 mc and 413.25 mc on 36 days
during the quarter.  Data have not been analyzed for correlations with
magnetic and solar activity which occurred during the times of observation.  A
phase-lock receiver, designed to stay tuned to the incoming moon-reflected
signals at 150.6 mc is working well.  Small errors in antenna position, both at
the transmitter and at the receiver, lead to errors in Faraday rotation angle at
413.25 mc which can cause erroneous resolution of the n x 180 degrees
ambiguity.  When observations are made for one- or two-hour periods, these
errors tend to cancel.  A thesis for the M.S. degree, by Capt. J. L. Geisinger,
dealing with the design of circularly polarized antennas for 150 mc is







Ionospheric Propagation StudiesTitle Text
Abraham, L. G. Jr., Gallant, R., Levesque, A. H., Raemer, H. A., Smith,
J. M. and Stein, S.
Author Text
Quarterly Report No. 3, Applied Research Laboratory,  Sylvania Electronic
Systems, Waltham, Massachusetts, 20 July 1966.
Source Text
Keyword Text
The fundamental concern of this study lies in the limiting effects of
ionospheric multipath upon angle-of-arrival measurements in wide-aperture,
electronically steerable HF phased array antennas.  It has been the purpose
of this study to investigate possible methods for modal resolution and/or
improved angle-of-arrival measurements for individual modes, within the
constraints that available antenna beamwidths are insufficiently narrow to
allow one to observe separately the individual modes, and from these render
accurate angle-of-arrival estimates.  The emphasis is on evolving methods for
identifying the many different modes simultaneously received in a long-
distance HF circuit, either by their spatial angles of arrival, or by their relative
propagation delay, or both.  In the long run, mode identification might also
usefully include some statistics  of the fading (of lack thereof) for each
individual mode.  (Abstract taken from authors' introduction, technical report,






Organizational, Ds, Gs, and Depot Maintenance Repair Parts and Special
Tool Lists, Direction Finder Set AN/TRD-15
Title Text
AnonymousAuthor Text
Organizational, Ds, Gs, and Depot Maintenance Repair Parts and Special
Tool Lists, Direction Finder Set AN/TRD-15, Department of the Army
Technical Manual TM 11-5825-231-25P, Headquarters, Department of the
Army, 27 July 1966.
Source Text
Keyword Text
This manual includes an organizational, direct and general support, and depot
maintenance special tools list.  The organizational maintenance repair parts
and special tools list shows the repair parts authorized for organizational
maintenance and is a basis for requisitioning by organizations which are
authorized the major item of equipment.  End items of equipments are issued
on the basis of allowances prescribed in equipment authorization tables and
other documents that are a basis for requisitioning.  Direct and general
support and depot maintenance repair parts and special tools list shows the
quantities of repair parts authorized for direct and general support
maintenance and is a basis for requisitioning authorized parts.  It is also a
guide for depot maintenance in establishing initial levels of spare parts.







A Mathematical Model of Vertical Antennas of Finite Length over an
Inhomogeneous Earth
Title Text
Arens, Virgil R.Author Text
Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th University
of Leicester, Leicester, England, July 25-29, 1966, Proceedings, pp. 225+,
Pelham, New York, (Circa Publications, Inc., 1969) 29 July 1966.
Source Text
ionosphere, theoryKeyword Text
This chapter presents a new approach to the solution of a problem common
to two areas of oblique ionospheric radio wave propagation.  The specific
areas of interest are the application of ray tracing to calculate signal strength,
and the determination of the lowest usable frequency from theoretical
calculations.  In both areas, the path antenna gain is an important parameter
that must be known before solutions can be obtained.  Mathematical models
are derived for vertical antennas off finite length and height over a
homogeneous earth on which a ground screen of finite length is placed.
Results of automatic computer-calculated patterns are presented.  The
patterns, which are based on ray theory, are expressed in gain relative to a
lossless isotropic antenna.  The vertical antenna patterns can be controlled in
part by varying the height and length of the antenna.  A factor, which in the
past has not been considered in controlling vertical antenna patterns, is the
parameters of the ground screens.  By varying these parameters, the surface
impedance and hence the Fresnel reflection coefficient of the ground screen
is varied, which in turn controls the vertical antenna pattern.  The surface







Ninth Quarterly Progress Report for Thermionic Converter Life and
Repeatability Investigation
Title Text
Athanis, T. and Van Someren, L.Author Text
Thermo Electron Engineering Corp., Waltham, Mass., Report No. TE 3-67,
DDC No. AD 485 896, 15 July 1966.
Source Text
Keyword Text
This report covers the work accomplished during the tenth three-month period
of a thirty-six-month program which is a continuation of the applied research
work initiated under Contracts AF33(616)-17411, AF33(616)-8114, AF33(657)-
11169, and AF33(657-10130 on thermionic converters, generators, and
thermionic converter additives.  Efforts during this quarter included emitter and
collector work function measurements of five converters which are on life-test.
No appreciable change in either the emitter or the collector work function has
been found with time of operation.  Metallurgical and chemical analysis has
been performed on one converter (403-series) that failed after 993 cycles of
operation.  Five converters are being life-tested on a steady-state basis and
all five have surpassed the contract goal of 5000 hours of continuous
operation.  Two converters of the 402-series have passed 13200 and 12100
hours of operation respectively, and at the end of the reporting period, had
identical power density outputs of 16.6 W/cm2.  Three converters of the 403-
series have passed 6200, 5300 and 5000 hours of operation respectively, with
corresponding power density outputs of 17.3, 17.8 and 16.5 W/cm2.  One
converter of the 404-series was acceptance-tested.  (Abstract source






Ionospheric Oblique Backscatter Observations at 17 Mc/s During the
I.O.S.Y.
Title Text
Baggaley, W. J.Author Text
Oblique Ionospheric Radiowave Propagation at Frequencies near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966, Proceedings, pp. 471-85,
Pelham, New York, (Circa Publications, Inc., 1969), 29 July 1966.
Source Text
Keyword Text
The purpose of this chapter is the  examination of the various factors
governing the propagation of high frequency radio waves in backscatter
sounding surveys.  Seventeen Mc/s backscatter observations carried out
during the I.O.S.Y. are described and some preliminary results presented.







Oblique Chirp SoundingTitle Text
Barry, G. H. and Fenwick, R. B.Author Text
Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966, Proceedings, pp. 487-99,
Pelham, New York, (Circa Publications, Inc., 1969), 29 July 1966.
Source Text
Keyword Text
Demonstration that the quality of oblique ionospheric pulse sounding records
can be improved through the use of more complex sounding signals.  The use
of a linear FM transmission allows a unity transmitter duty cycle and permits
the convenient rejection of narrow-band interference resulting from other hf
spectrum users.  Oblique ionograms are presented demonstrating the
capabilities of chirp sounding and comparing it with simultaneous pulse
soundings.  The technique has been used on frequencies from 600 kHz to 32
MHZ and on various paths ranging in length from 2000 to 40,000 km.







Some Results of an Oblique Incidence Pulse Sounding HF (4 to 64 MHZ)
Experiment Between Andoya, Norway and College, Alaska
Title Text
Bartholomew, Richard R.Author Text
Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966, Proceedings, pp. 450-65,
Pelham, New York, (Circa Publications, Inc., 1969), 29 July 1966.
Source Text
Keyword Text
An oblique-incidence pulse-sounding experiment was conducted during 1964
between Andoya, Norway and College, Alaska.  Approximately one year of
the data was collected during the experiment by using Granger Associates
step-frequency sounders with a frequency range of 4 to 64 MHZ.  Propagation
outage is shown to have averaged 25 percent on quiet days and 35 to 40
percent on disturbed days.  Seasonal plots of the propagating frequency
spectrum as a function of time of day are presented, and seasonal effects are
shown to have been more pronounced than diurnal effects.  Modes of
propagation are discussed, and it is shown that mixed modes commonly
determined the MOF (maximum observed frequency).  Off-path, or nongreat-
circle, modes are examined, and it is concluded that these modes are a
result of auroral scattering.  A comparison of MUF and LUF predictions shows
that the predicted propagation spectrum was very much narrower than the
observed spectrum.  (Author's abstract, formal literature/proceedings, English






Phase front distortion due to soil irregularities.  Phase front distortion
due to soil irregularities  in attempt to put selection of sites for direction
finding equipment on theoretical basis
Title Text
Baur, K.Author Text
Royal Aircraft Establishment, Farnborough (England), July 1966, 17 pages,
Refs Transl. into English from NTZ - Nachr. Tech. Z. /Brunswick/, No. 8,
August, 1957 pages 385-389, Report RAE-LIB-TRANS-1175, 1966.
Source Text
phase deviation, soil, wave propagation, conductivity,
deviation, direction, distortion, equipment  finding,
frequency, front, perturbation, phase, propagation,







Primary Radiators for Amplitude Monopulse AntennasTitle Text
Besterda, H.Author Text
N.T.Z., vol. 19, no. 7, p. 386, July 1966.Source Text
Keyword Text
The problem of primary radiators for amplitude monopulse antennas lies in the
difficulty of a simultaneous optimum illumination for both the sum signal and
the difference signal.  In this report, the properties of the classical quadruple
horn radiator are compared with the properties of an ideal monopulse radiator
and solutions of this problem are given which are based on the principles of
multiple radiators, the multi-mode horn radiator and combinations thereof.
Finally, a comparison shows that the multi-mode horn radiator meets the
requirements of matched radiation patterns to a particularly high degree.






A Survey of Available Information Relative to Achieving Ultimate
Antenna Bandwidths
Title Text
Borgiotti, G. V.Author Text
Research Triangle Institute, RTI Program RU-224, Final Report, DDC No. AD
636 538, 31 July 1966.
Source Text
Keyword Text
This report is concerned with a survey of the presently available literature
concerning broadband antennas, in order to determine the capabilities and the
limitations of the various techniques which have been investigated.  The report
is divided into three main parts, concerned with the following subject:  (I)
frequency independent antennas, (II) logarithmic periodic antennas, and (III)
electrically small antennas.  In the first part, the present state of the theory off
frequency independent antennas is discussed.  The experimental work on
these structures is then briefly reviewed.  In Section II, a parallel treatment is
made for log periodic antennas.  Section III is mainly concerned with the
theoretical question of the bandwidth limitation of an antenna "small" in terms







An Experimental Investigation of Currents on a Yagi Array of Slot
Antennas on Planar and Curved Surfaces
Title Text
Burton, R. W.Author Text
Trans. I.E.E.E., vol. AP-14, no. 4,  July 1966.Source Text
Keyword Text
The slot Yagi-type antenna array is studied in detail on planar and curved
surfaces.  Current magnitude and phase associated with individual elements
are measured for various element lengths and element spacings.  Termination
effects are studied for an eighteen-element array with elements one-third of a
wavelength in length and with various element spacings.  Comparison is made
with and support given to recent work integrating array and surface wave







Improved Spaced Loop Direction Finder Antenna (20-150 MHZ)Title Text
Castles, M. P. and Moore, J. D.Author Text
Quarterly Report no. 4, DDC no. AD 803 404L, July 1966.Source Text
Keyword Text
The experimental investigation (Phase One) of this contract has been
completed.  This effort was to develop a group of three experimental spaced
loop antennas to cover the 20 to 150-MHZ frequency range.  The design of the
advanced development model antennas (Phase Two) has been completed
with the following exceptions.  Mechanical drawings and schematics are
being changed and updated as the fabrication of the final model antennas
under Phase Three progress.  Final schematics and assembly drawings will
be detailed in a later report when all three antenna groups have been
assembled.  The first advanced development group of antennas has been
assembled and initial field tests indicate DF accuracy and pattern quality
superior to that obtained on the breadboard antennas.  Tests on this first
group of three antennas will be completed, and the modifications and
improvements will be added to the assembly drawings for construction of the
second and third groups.  Photographs and a general description of the three
antennas of the first group are included to supplement the description of
electronic subassemblies given in a previous report.  (Authors' abstract,






Electronic Beam-Rotation for Circular Arrays Using Matrix NetworkTitle Text
Chow, P. E. K. and Fenby, R. G.Author Text
Signal Processing Arrays: Proceedings of the Twelfth Symposium,
Dusseldorf, West Germany, July 7-13, 1966, Sponsored by AGARD,
Maidenhead, England, Technivision Services, AGARD Conference
Proceedings No. 16, pp. 171-183, 7-13 July 1966.
Source Text
Keyword Text
Study of the operation of electronic beam-rotation systems which use a
matrix network to feed a circular antenna array.  Such an arrangement is
suitable for electronic rotation of one or more beams with 360 degrees
azimuth coverage, and may have application to either direction finding or radar
systems.  The matrix network normally has an equal number of input and
output ports.  If the output ports are connected to the array elements, the
matrix characteristics make it possible to transfer the output of any port to
the neighboring port merely by adding a linear progressive variation of phase
at the input ports.  This corresponds to electronic commutation of the signals
feeding the antenna elements.  If there are N elements, the directional pattern
may therefore be positioned in any of N directions, each 2π/N radians part,
without distortion.  (Abstract source unknown, formal literature/proceedings,






Digital Data Combinations for Low Frequency Radio NavigationTitle Text
Collmeyer, A. J. and Sanneman, R. W.Author Text
Trans. I.E.E.E., vol. AES-2, no. 4 (supp.), pp. 586-97, July 1966.Source Text
Keyword Text
The accuracy with which an airborne receiver of an l.f. radio navigation system
can be located in real time can be improved considerably by combining
position information from the receiver with velocity information from a sensor
such as a Doppler radar.  Since aircraft maneuvers and hence the dynamics
of aircraft position and velocity are not known a priori, it is advantageous to
combine position and velocity in a filter having a distortionless constraint, that
is, a filter whose output has no position error resulting from the dynamics of
the inputs.  In this paper, optimum digital filters combining position and
velocity information under an approximate distortionless constraint are
synthesized.  Four types are analyzed and compared: filters having a single
sample rate and containing zero order or first order integrators, and filters
having a dual sampling rate and containing zero order or first order integrators.
 These filters are optimized for minimum variance in their position outputs in
response to band-limited Gaussian noise in their position and velocity inputs.
Position error resulting from random noise and aircraft maneuvers are derived
as a function of sample rate.  Curves of position error versus sampling rate for
a typical system are presented.  (Abstract source unknown, formal literature,






Evaluation of the Phase-Locked Interferometric Tracking System
(PHINTS)
Title Text
Cribbs, John A. Jr.Author Text
Radio Corp. of America, DDC No. AD 637 273, July 1966.Source Text
Keyword Text
The phase-locked interferometric tracking system (PHINTS) is a passive HF-
VHF radio interferometer which employs baselines five wavelengths long.   Its
use as a pulse radar acquisition aid was evaluated by a series of satellite
tracking tests conducted between 14 April 1966 and 11 May 1966.  During
these tests, the PHINTS system tracked the 136 MHZ transmitters on board
the Pegasus satellites and provided azimuth and elevation data to the
synchro inputs of an AN/FPQ-6 radar.  The radar acquired track of the
satellite by slaving to PHINTS designate data and when necessary scanning
about the PHINTS data.  An analog off-axis corrector modification which, after
detection of a target return, would compensate for low frequency errors in the
PHINTS data was added to the radar to increase the probability of acquisition.
 The radar used in the test program had previously been modified so that
designation of target range was not required.  Best acquisition results were
obtained using either  no scan or a 3-degree circle scan.  Comparison of the
PHINTS and radar  data indicate that the PHINTS data are accurate to ±1.5
degrees at elevation angles greater than 20 degrees.  The number of PHINTS-
directed acquisitions and their distribution indicate that an AN/FPQ-6 radar
equipped with an analog off-axis corrector can use PHINTS data to reliably
acquire track of targets at elevation angles between 20 and 70 degrees.






A Review of Oblique Ray Tracing and Its Application to the Calculation
of Signal Strength
Title Text
Croft, Thomas A.Author Text
Oblique Ionospheric  Radiowave Propagation at Frequencies near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966, Proceedings, pp. 137-71,
Pelham, New York, (Circa Publications, Inc., June 1969), 29 July 1966.
Source Text
Keyword Text
This chapter reviews recent developments in tracing radio rays with
frequencies in the neighborhood of 2 to 10 MHZ with emphasis on their use for
signal strength calculation.  Many examples are included to  show computed
rays and their application to the solution of practical research problems.  The
digital computer has become the most popular means for ray tracing in recent
years; in the author's view, this trend will continue and strengthen, and so the
review  concentrates on digital techniques.  It is concluded that rays can be
computed with greater precision than is usually justified by the ionospheric
data which must be used to specify the refractive index; thus there are no
barriers to better ray tracing, but the limit of its utility will probably be set by
the lack of good ionospheric data.  Consideration is given to the alternate
methods of ray tracing, and the criteria for choosing among them.  Since
signal strength results are strongly influenced by ray accuracy, some
methods for checking the computed results are given, together with a model
ionosphere for which exact answers are available.  (Author's abstract, formal






Semi-Annual Progress ReportTitle Text
Cummins, Jules A.Author Text
Defense Systems Lab., Syracuse University Research Corp., New York,
Report No. DSL-R-153, DDC No. AD 376 914, 15 July 1966.
Source Text
Keyword Text
Section 1 of this progress report contains a description of the R-F
components that have been developed to extend the present D/F capabilities
up through K-band (12 GHz to 22 GHz).  Experimental antenna patterns are
included.  These show that all the performance requirements are satisfied.  A
theoretical evaluation is made of the AN/TRD-21 system and
recommendations for improvement are made.  The experimental apparatus
built to investigate the effects of antenna site upon D/F accuracy is described.
 A theory is explained for achieving maximum gain and consequently
maximum S/N ratio in the presence of isotropic external noise, with a given
antenna array.  Computer results derived from this theory are included.
(Author's abstract, technical report, English language, document not
available, direction finding, radio equipment, high-pass filters, antenna arrays,
K band, antenna radiation patterns, test equipment, gain, theory, signal-to-






The ITSA Three-Dimensional Ray Tracing ProgramTitle Text
Davies, Kenneth and Jones,  R. MichaelAuthor Text
Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966; Proceedings, pp. 173-97,
STAR No. N70-16441, Pelham, New York, (Circa Publications, Inc., June
1969), 29 July 1966.
Source Text
Keyword Text
ABSTRACT  NO. 1:  Description of a three-dimensional ray-tracing computer
program for the determination of radio ray paths in the ionosphere.  The
program has been written in a very general form to  make it versatile.  Thus, it
is possible to include, or omit, ionospheric distortion, the earth's magnetic
field, and electron collisions.   The program is composed of subroutines and it
can be modified to trace rays, other than radio, in any slowly varying medium
in which ray theory is valid.  The program has been written in Fortran.
ABSTRACT NO. 2:  A three-dimensional ray-tracing program for the
determination of radio ray paths in the ionosphere is described.  The
computer program is restricted to conditions under which ray theory is valid
but includes effects due to the earth's magnetic field and of electron
collisions.  The potential usefulness of the program is illustrated by examples.
 (Abstract No. 1 source unknown, Abstract No. 2 is author's, formal






Medium Wave Reflection Properties of the Ionosphere above TsumebTitle Text
Elling, W.Author Text
Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966; Proceedings, pp. 49+,
Pelham, New York, (Circa Publications, Inc., 1969), 29 July 1966.
Source Text
Keyword Text
A short survey of the results of medium wave pulse echo soundings at vertical
incidence, carried out at Tsumeb, South West Africa, will be given.  Tsumeb
is a very suitable place for medium wave propagation experiments, since the
interference level is very low.  The measurements at Tsumeb covered two
periods, namely one during the sunspot maximum in 1957-58 and a second
period during the sunspot minimum in 1964-65.  Each period lasted about 8
months.  From pulse amplitude measurements, using the constant gain
technique, the apparent reflection coefficients ρ were derived.  The loss
coefficients R = 120 log ρ in decibels were calculated.  The loss coefficients R
were determined at different fixed frequencies in the range from 250 to 1400
kc/s.  Nighttime measurements of ordinary waves were made in 1957-58.  In
1964-65, the amplitudes of ordinary and extraordinary waves were recorded
during daytime and nighttime.  In addition, sweep frequency ionograms
ranging from 250 to 4000 kc/s were recorded.  (Abstract source unknown,






Electromagnetic Fields of Moving Dipoles and MultipolesTitle Text
Ellis, J. R.Author Text
J. Math. Phys., vol. 7, no. 7, July 1966.Source Text
Keyword Text
A method of invariant Green's functions which is frequently used to find the
fields of a moving charge is applied to evaluate the fields of dipoles and
multipoles.  Concise expressions are obtained from the integrals by
successively integrating by parts.  Two well-known methods for finding the
radiation field on the world line of a charge are repeated for a dipole.  It is
found that a nonrotating (Fermi-Walker propagated) electric dipole has
vanishing radiation field on the world line when it moves hyperbolically, as in
the corresponding case for a charge.  Radiation on the world lines of
multipoles is also discussed (with particular reference to quadrupoles and
octupoles), and the problem of evaluating the radiation reaction for a dipole is
described within the context of the methods here given.  It is further shown
that a classical description of mass renormalization is possible to within the
approximation of first-order terms, but not beyond.  (Abstract source






Studies in Time Averaging and Wave Interference in Radio  Direction
Finding.  <NOTE> Technical rept
Title Text
Ernst, E. W., Click, M. I., Jones, E. C.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report TR-2-RRL-312, 2 pages; July, 1966.
Source Text
electromagnetic compatibility, direction finding,
direction  finding, radio equipment, radio
interference, radio interferometers, digital computers,
radio  waves, propagation
Keyword Text
It is shown that a Watson-Watt direction finder operating  under conditions of
wave interference will give information  allowing a digital bearing computer to
determine the  directions of arrival of a signal. It is shown that a  two-element
interferometer operating under conditions of wave  interferences can be used
with a digital bearing computer  operating on one branch of an arc tangent
function.  This is  used to propose a new type of interferometer designed






Studies in Time Averaging and Wave Interference inn Radio Direction
Finding
Title Text
Ernst, E. W., Glick, M. I. and Jones, E. C.Author Text
University of Illinois, Urbana, Illinois, Technical  Report No. 2, RRL Publication
No. 312, NASA N66-38273, DDC No. 636 791, July 1966.
Source Text
Keyword Text
ABSTRACT NO. 1:  It is shown that a Watson-Watt direction finder operating
under conditions of wave interference will give information allowing a digital
bearing computer to determine the directions of arrival of a signal.  It is shown
that a two-element interferometer operating under conditions of wave
interferences can be used with a digital bearing computer operating on one
branch of an arc tangent function.  This is used to propose a new type of
interferometer designed specifically to work with a digital computer.
ABSTRACT NO. 2:  Introduction: This thesis is concerned with the
development of mathematical expressions which will yield insight into the
processes governing the function of radio direction finders operating under
interference conditions.  Its goal is to answer several of the questions which
have arisen from studies made on Watson-Watt and other radio direction
finding systems, and in answering these questions to try to determine
alternate procedures for eliminating any characteristics that cause inherent
problems.  Interference takes place when two or more electromagnetic waves,
having originated from the same source, arrive at a radio direction finder.  This
situation is the manifestation of multipath propagation effects.  That is,
because of the manner in which the waves leave the source, the paths they
have traveled to reach the sensor (radio direction finder) are different.  The
results of this difference are: there is a relative and continually changing
phase difference between the waves, resulting from the translating effect of
the difference in path length over which the two waves have traveled, and the
amplitudes of those waves traversing the greatest distances are usually
smaller than those which have come by a more direct path.  The cause  of
wave interference is the phase difference between the signals.   Another type
of interference which can occur is co-channel wave interference.  Co-channel
wave interference exists when electromagnetic disturbances of the same
approximate frequency arrive at the sensor after having originated from
different sources.  Because of the nature of this type of interference, it will not
be dealt with in this paper.  It is hypothesized and later experimentally
observed that appropriate time averaging  of the relative phase difference of
two interfering electromagnetic waves yields the information necessary to
determine the direction of arrival of the stronger of the two waves.  This
Abstract Text
experimental investigation was carried out on a Watson-Watt radio direction
finder.  The Watson-Watt system, as will be discussed in detail, is display
oriented in nature.  That is, information available is processed in such a
manner that the direction of arrival is presented in the form of a trace on the
screen of an oscilloscope.  By necessity, the mathematics developed to
describe this system is intended to achieve this display.  When a suitably
programmed digital computer replaces the oscilloscope, the system takes
the form of a digital bearing computer.  The function used in this computer
program to calculate the direction of arrival of the stronger of these two
interfering waves is multivalued, namely the Arctangent function.  The
multivalue nature of this function necessitated a computer program of relative
complexity--one able to select the appropriate branch of the Arctangent
function to use in calculations.  Another computer program has been written
which very closely simulates the characteristics of the Watson-Watt system.
By combining the simulation program with the calculating program, one has a
laboratory model with which he can construct hypothetical situations and
predict how the actual system would perform under these conditions.  In the
study that follows, an investigation is carried out  which yields information
concerning the bounds on the multivalue nature of the function used in bearing
calculations.  It is felt that by incorporating these limits into the calculating
program, its complexity can be considerably reduced.  (Abstract No. 1:
Author's abstract, Abstract No. 2: taken from author's introduction, technical
report, English language, file no. 1029/RRL 312, electromagnetic
compatibility, direction finding, radio equipment, radio interference, radio





Studies in time averaging and wave interference in radio direction
finding Technical report no.  2.  Time averaging and wave interference
studies in radio direction finding
Title Text
Ernst, E. W., Glick, M. I., Jones, E. C.Author Text
Technical Report from:  Illinois Univ., Urbana.  Radiolocation Research Lab.,
July 1966, 29 pages, Refs, Report RRL-312-AD-636791, 1966.
Source Text
interference, radio direction finder, average,
compatibility, computer, digital, electromagnetic,








The Application of Ray Tracing Techniques to Research at Medium
Frequencies
Title Text
Finney, James W.Author Text
Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966; Proceedings, pp. 199-207,
STAR No. N70-16442, Pelham, New York (Circa Publications, Inc., June
1969), 29 July 1966.
Source Text
Keyword Text
Ray tracing techniques have been applied to a pilot study of nighttime sky
wave medium frequency propagation.  A ray tracing program has been
modified to calculate absorption and polarization coupling losses.
Calculations indicate that absorption is a power function of frequency, and the
frequency exponent of about -1.8 is essentially independent of path length.
The results further indicate that the combined polarization coupling loss plus
absorption (P + A) increases with path length.  These results are not in
complete agreement with those which would be inferred from studies based
on a statistical analysis of empirical data.  (Author's abstract, formal










Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966; Proceedings, pp. 219-23,
STAR No. N70-16444, Pelham, New York, (Circa Publications, Inc., June
1969), 29 July 1966.
Source Text
Keyword Text
The subject for this chapter is ray-tracing in ionospheric HF communications.
A method for computing ray-paths and  ionospheric absorption is described
and some sample results are presented.  The applicability of the method is
discussed in the final section.  (Author's abstract, formal






On Depolarization of Electromagnetic Waves Backscattered from a
Rough Surface
Title Text
Fung, A. K.Author Text
Planet. Space Sci., vol. 14, pp. 563-8, July 1966.Source Text
Keyword Text
A general theory of depolarization of electromagnetic waves backscattered
from a rough surface boundary is developed.  It is shown that the absolute
magnitude of the backscattered horizontal field component obtained by
transmitting a vertically polarized field is the same as that of the
backscattered vertical field component obtained by transmitting a horizontally
polarized field.  This result checks with the reciprocity theorem in
electromagnetic theory.  (Author's abstract, formal literature, English






Doppler Tracking Loops for the Active Adaptive Antenna Array SystemTitle Text
Gangi, Anthony F.Author Text
Trans. I.E.E.E., vol. AP-14, no. 4, July 1966.Source Text
Keyword Text
Recently, interest has increased in the use of electronic, self-steering
(adaptive) antenna arrays.  Techniques to aid these adaptive arrays in Doppler
frequency tracking have been described.  The purpose of this communication
is to describe a method of achieving Doppler frequency tracking for a
particular electronic, self-steering array, namely the Active Adaptive Antenna
Array System (AAAAS).  The method described here was evolved a number
of years ago.  The AAAAS has been described in a previous paper.  It was
shown there that this self-focusing or self-steering antenna array system is
not only adaptive in its beam forming characteristics but  also--and just as
important--it is adaptive to changes in signal levels and noise levels so as to
maintain both a constant signal-to-noise ratio in its tracking loop
(consequently, constant rms phase error) and optimum acquisition time of







General Properties and Experimental Measurement Techniques: Review
of Aircraft Aerials for the Lower Frequencies
Title Text
Gnavi, F. and Scaglia, C.Author Text
Radio Antennas for Aircraft and Aerospace Vehicles; Proceedings of the 12th
Symposium, Dusseldorf,  West Germany, July 7-13, 1966, Maidenhead,
Berks., England, Technivision Services, Division of Engelhard Hanovia
International, Ltd., (AGARD Conference Proceedings No. 15), Pelham, New
York, (Circa Publications, Inc., November 1967), pp. 185-197, 13 July 1966.
Source Text
Keyword Text
ABSTRACT NO. 1:  Discussions of the problem of receiving antennas for the
lower frequencies, i.e., mf, lf, and vlf, to be installed on aircraft.  The problem
is  discussed by means of  a very general preliminary analysis of the radiation
and input impedance characteristics of such antennas.  In particular, a
theoretical proof and assessment of some peculiar properties related to tilt-
angle and sensitivity product of these antennas is made.  A new concept of
complex sensitivity product is introduced in order to make possible (and
simplify) the calculation of the sensitivity product together with the tilt-angle of
several in-parallel connected antennas.  The direct method, the static method,
and the comparison method of measuring the sensitivity product are
discussed.  The application of these design and measurement techniques
and criteria to the ADF sense antenna of the FIAT G-91Y aircraft is described.
 ABSTRACT NO. 2:  The problem of receiving antennas for the lower
frequencies to be installed on aircraft is discussed by means of a very general
preliminary analysis of their radiation and input impedance characteristics.
Particularly, a theoretical proof and assessment of some peculiar properties
related to tilt-angle and sensitivity product of these antennas are made.  A
new concept of complex sensitivity product is introduced in order to make
possible (and simplify) the calculation of the sensitivity product together with
the tilt-angle of several in-parallel connected antennas.  Furthermore, the
experimental methods for measuring the sensitivity product are discussed.
Particularly, the direct method, the static method, and the comparison
method are examined.  Some improvements of these measuring techniques,
consisting in an a.c. use of the electrostatic cage are illustrated.  This
permits a quick measurement on scale models either of the sensitivity
product or of the tilt-angle in a conclusion, the application is described of
these design and measurement techniques and criteria to the ADF sense
antenna of the FIAT G-91Y aircraft whose related requirements are particularly
difficult to meet because of the relatively small size of the aircraft.  (Abstract
No. 1:  Source unknown, Abstract No. 2:  Author's abstract, formal
Abstract Text





Analysis and Development of Feasibility RFI Antenna System for Convair
C-131 Turboprop Aircraft and KC-135 Jet Aircraft
Title Text
Groschopp, H.Author Text




Analysis and development of an RFI antenna system was undertaken for use
on the Convair C-131 turboprop and KC-135 jet aircraft.  The automatic
direction finding system will locate sources of interference to FAA air
navigation aids in the VOR-VHF communications, glide slope, and TACAN
frequency bands.  Two antennas are used to cover the required frequency
spectrum.  Both antennas employ a characteristic null type radiation pattern
for accurate RFI acquisition.  The system provides the capability of fixing a
target without the need of aircraft heading change, and performs within the
electrical and mechanical specifications originally established as design
goals.  Concurrent with this design effort was a scale model study of these
aircraft to justify antenna mounting locations.  Tests indicated no adverse
effects from aperture blockage or scattering from the airframe for the chosen
locations.  A scale model DC-3 aircraft was also tested for antenna adaption,
but the posed limitation of available mounting locations resulted in
questionable system reliability where 360 degrees spatial coverage is a
requirement.  However, the array used as a fixed forward looking installation
for homing has a decided advantage.  (Abstract source unknown, technical
report, English language, document not available, aircraft antennas, radio
frequency interference, antenna radiation patterns, antenna arrays, radomes,
standing wave ratios, radio navigation, ultrahigh frequency, dipole antennas,







Analysis and Development of Feasibility RFI Antenna System for




American Electronic Labs., Inc., Lansdale, Pa. Report FAA-RD-66-67, 193
pages; July, 1966.
Source Text
aircraft antennas, radio frequency interference,
antenna  radiation patterns, antenna arrays, radomes,
standing wave  ratios, radio navigation, ultrahigh
frequency, dipole  antennas, direction finding, very
high frequency,  communication systems, C-131 aircraft,
C-135 aircraft, TACAN, NTISFAA
Keyword Text
Analysis and development of an RFI antenna system was  undertaken for use
on the Convair C-131 turboprop and KC-135  jet aircrafts. The automatic
direction finding system will  locate sources of interference to FAA air
navigation aids in  the VOR-VHF communications, glide slope, and TACAN
frequency  bands. Two antennas are used to cover the required frequency
spectrum, both antennas employ a characteristic null type  radiation pattern
for accurate RFI acquisition.  The system  provides the capability of fixing a
target without the need of  aircraft heading change, and performs within the
electrical  and mechanical specifications originally established as design
goals, concurrent with this design effort was a scale model  study of these
aircraft to justify antenna mounting locations.   Tests indicated no adverse
effects from aperture blockage or  scattering from the airframe for the chosen
locations. A scale  model DC-3 aircraft was also tested for antenna adaption,
but  the posed limitation of available mounting locations resulted  in
questionable system reliability where 360 degrees spatial  coverage is a
requirement. However, the array used as a fixed  forward looking installation






Polarization and Fading Near the LUFTitle Text
Hayden, Edgar C.Author Text
Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966; Proceedings, pp. 249-75,
STAR No. N70-16444, Pelham, New York, (Circa Publications, Inc., June
1969), 29 July 1966.
Source Text
Keyword Text
Problems of signal polarization and fading may be particularly acute
immediately above the LUF.  Swept-frequency ionograms illustrate the
complex mode structure observed in this region of the spectrum.  Spatial
variations of wave amplitude are described in terms of "angular spectrum"
concepts.  This leads to a useful basis for signal classification.  Poincaré's
method for representing states of wave polarization on a spherical map is
outlined.  The map has properties which make it extremely useful for
visualizing, or calculating, the effects of wave polarization on antenna
response.  Live-signal displays illustrate ionospheric wave-polarization
phenomena.  The causes of fading are enumerated.  Distribution-function
techniques are described for numerical specification of fading parameters.
Definitions for "fading range" and "realized directive gain" are presented with
quantitative illustrations.  Signal classification helps to shed new illumination
on the behavior of space diversity systems, and on the relationship of
polarization diversity to space diversity.  (Author's abstract, formal






Cross-Spectrum Versus Spectrum for Noise Directionality  Measurement.
 <NOTE> Technical rept.
Title Text
Hirsch, PeterAuthor Text
Technical Report from:  Bell Telephone Labs Inc Whippany N.J.  Report TR-2,
 12 pages; July, 1966.
Source Text
radio frequency interference, measurement, direction
finding,  linear systems, mathematical analysis,
antenna arrays,  radio frequency power, noise,
frequency, voltage, equations,  polynomials
Keyword Text
The report presents a derivation showing that, given two  crossed linear
arrays, the cross-spectrum of the array outputs  is a better estimator of the
noise field directionality than  is the spectrum of the sum of the array outputs.
When the two  arrays each have a 10-degree beamwidth and sidelobe level of
0.05, the cross-spectrum is a tolerable estimate of the noise  power from
some particular direction, if the power from that  direction exceeds the general










Electronics Letters, vol. 2, no. 7, pp. 232-234, July 1966.Source Text
Keyword Text
Records from lightning-flash counters, coupled with a knowledge of the energy
radiated by a typical discharge, enable the expected radio noise from local
thunderstorms to be calculated.  Comparisons with the results of direct noise
measurements in Singapore suggest that these may be in error at medium
frequencies under some storm conditions.  (Author's abstract, formal






Comparison of HF Radar Echoes and High-Latitude Spread-F
Measurements
Title Text
Hower, G. L., Ranz, D. M. and Allison, C. L.Author Text
J. Geophys. Res., vol. 71, no. 13, pp. 3215-21, 1 July 1966.Source Text
Keyword Text
Recent studies at a geomagnetic latitude of 54ºN have shown a pronounced
peak in the occurrence of HF radar echoes from field-aligned irregularities
near the time of local sunset.  It is shown that these results are consistent
with previous high-latitude observations of spread F if the effects of
ionospheric refraction are considered.  It is also noted that the echoes
occurring near sunset differ from the usual nighttime echoes in range, in the
amount of range spread, and in their relation to magnetic activity.  (Authors'






Self and Mutual Admittances of Two Identical Circular Loop Antennas in
a Conducting Medium and in Air
Title Text
Iizuka, K., Ding, R. W. P., and Harrison, C. W. Jr.Author Text
Trans. I.E.E.E., vol. AP-14, no. 4, pp. 440-50, July 1966.Source Text
Keyword Text
The normalized self and mutual admittances of two identical bare circular loop
antennas have been evaluated when the loops are immersed in either air or an
infinite homogeneous conducting medium.  By decomposing the voltage and
current into symmetric and antisymmetric components, the simultaneous
integral equations for the distribution of current along the loop have been
converted into a single integral equation similar to that for the isolated circular
loop antenna which has already been studied.  The computed results are
presented graphically.  The measured results are in good agreement with







Short Term and Averaged Characteristics of Non-Reciprocal HF
Ionospheric Paths
Title Text
Jull, G. W.Author Text
Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966; Proceedings, pp. 303-22,
STAR No. N70-16444, Pelham, New York, (Circa Publications, Inc., June
1969), 29 July 1966.
Source Text
Keyword Text
This chapter reports an investigation into the ability of ray theory to explain
nonreciprocity of HF ionospheric paths.  The chapter first reviews and extends
some of the predictions of the ray theory of reciprocity as applied to single
and multihop propagation paths.  In this, ray theory predicts nonreciprocity in
phase for single magnetoionic waves transmitted between horizontally
polarized antennas.  If the antennas are elliptically polarized, there can also
be nonreciprocity in amplitudes.  It is shown that experimental observations
on several circuits using linearly polarized antennas support the validity of
predictions based on ray theory.  In particular: (1) the correlation between two-
way, short-term fading of pulsed signals was positive and high when only one
magnetoionic wave was present  in the signal, but negative or low when both
ordinary and extraordinary waves were present.  (2) The six-minute averaged
path loss in opposite directions was equal within experimental errors for
signals that underwent polarization fading.  Short-term discrepancies were
found, and these can be attributed to insufficient averaging of polarization
fading effects.  Systematic differences in the path loss in opposite directions
observed by others could be explained if the antennas were elliptically
polarized for transmission paths that deviated from the great-circle path.







Antenna Research in the Federal Republic of Germany During the Years
from 1963 to 1965
Title Text
Koch, G. F.Author Text
NTZ 81875,, vol. 19, no. 7, p. 416, July 1966.Source Text
Keyword Text
A paper relating to the work in Germany on antennas has been produced for
the 1966 U.R.S.I. national report of the Commission VI.  The report does not
cover radio telescopes, since these are the subject of the Commission V.  No
claim is made as to the completeness of this report.  (Abstract source







Semi-Annual Progress Report, 1 January 1966 to 30 June 1966Title Text
LaTourette, Gordon H.Author Text
Defense Systems Lab Syracuse Univ Research Corp N Y.  Report DSL-R-
150,  2 pages; July, 1966.
Source Text
antenna configurations, direction finding, transistors,
tests,  design, antennas, portable
Keyword Text
Servo Corporation of America has started work under  sub-contract. To date,
the project has been staffed and a  field test site has been prepared. Several
antenna  configurations are being considered. Field effect transistors  are






Electromagnetic Scattering by Obliquely Oriented CylindersTitle Text
Lind, Arthur and Greenberg, J. MayoAuthor Text
J. Appl. Phys. vol. 37, no. 8, July 1966.Source Text
Keyword Text
Numerical results for scattering coefficients and extinction efficiencies for
obliquely oriented infinite circular cylinders with index of refraction m = 1.6 are
presented.  The extinction efficiencies for oblique incidence have a much
more intense resonance structure than  those for normal incidence.  An
analysis is made of these resonance modes for large angles of incidence and
comparison is made with the propagation modes in cylindrical dielectric
waveguides.  A polarization reversal via extinction is noted for thin cylinders
with sufficient tilt angles.  By comparison with preliminary experimental
results on finite cylinders it is shown that the theoretical solution for infinite
cylinders may be usefully applied to the finite case as long as the angle of
incidence of the radiation is small.  (Authors' abstract, formal literature,










Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966; Proceedings, pp. 371-84,
STAR No. N70-16444, Pelham, New York, (Circa Publications, Inc., June
1969), 29 July 1966.
Source Text
Keyword Text
Recordings have been made on the path Kiruna-Stockholm (960 kilometers)
during the period 1959-1966 using two fixed-frequency pulsed transmitters, viz
3.0 and 6.7 MHZ.  These measurements have  been complemented, since
March 1966, with half-hourly recordings of oblique soundings, mainly in the
frequency band 3.6 - 14.0 MHZ.  The chapter will discuss the values of the
MUF and LUF as deduced from the  different recordings.  These results will
be compared to ionosonde measurements at the midpath and also to the
monthly median predictions.  Conditions typical of auroral paths will also be
discussed.  (Author's abstract, formal literature/proceedings, English






Automatic Analysis of Oblique Incidence Sounder DataTitle Text
Lomax, John B.Author Text
Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966; Proceedings, pp. 503-22,
STAR No. N70-16444, Pelham, New York, (Circa Publications, Inc., June
1969), 29 July 1966.
Source Text
Keyword Text
Equipment has been developed to convert the analog signal output from an
oblique-incidence ionospheric sunder to a digital representation of that signal
and to record the digital data on magnetic tape in a computer-compatible
format.  Computer programs have been developed to analyze the data
automatically and to cause an automatic plotter to present the resulting data
on an inked drawing in a final form suitable for use in a report.  The results are
obtained rapidly and accurately without human intervention.  This chapter
describes the analysis procedure that has been incorporated in the computer
program and presents the results.  The analysis of the data is essentially a
problem in pattern recognition.  To complicate the matter further, the pattern
is immersed in noise and interference.  The analysis routines are therefore
first concerned with extraction of the signal from the background of noise and
interference.  Time-domain filtering is employed to obtain near-optimum
detection.  Following the separation of signal from noise, the range of
propagating frequencies and the multipath and signal amplitudes as functions
of frequency are determined.  The dominant E mode is automatically
identified, using its characteristic constant time delay vs frequency.  Finally,
the oblique data are transformed to equivalent vertical-incidence data, and the
midpath critical frequency is determined.  (Author's abstract, formal






Observation method for satellite orbits by two-frequency direction
finding.  Satellite orbit  determination by measuring arrival angle of two
transmitted waves with different frequencies
Title Text
Matsuo, M.Author Text
Electronics and Communications in Japan, Vol. 49, July 1966, pages 123-
125. Translation., 1966.  Author employed:  Kyoto Technical U., Faculty of
Industrial ARTS, Kyoto, Japan.
Source Text
continuous wave, orbit calculation, phase angle, radio
direction finder, satellite orbit, angle,  calculation,
continuous, difference, direction, error, finder,
frequency, orbit, phase, radio, receiver,  satellite,











J. Inst. Elect. Commun. Engrs. Japan, vol. 49, no. 7, pp. 1359-60, July 1966.Source Text
Keyword Text
The direction angle of the satellite carrying a two-frequency c.w. transmitter
can be measured by two separate receivers on the ground using the principle
of two-frequency c.w. ranging.  The effects of phase comparison error
occurring during the observations and the Doppler shift of the received signal
are also estimated.  It is claimed that this method is more accurate than the
interferometer method using a single frequency.  (Abstract source unknown,






LOF Observations on Two Transequatorial Circuits During Sunspot
Minimum
Title Text
Mccue, C. G.Author Text
Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966; Proceedings, pp. 357-70,
STAR No. N70-16444, Pelham, New York, (Circa Publications, Inc., June
1969), 29 July 1966.
Source Text
Keyword Text
LOF observations were made on two long-distance step-frequency radio
circuits in the Pacific area during a sunspot minimum period, 1964-65.  These
measurements are reported and compared with predictions of the absorption
limiting frequency for the two circuits.  Attempts were made to correlate LOF
characteristics with changes in geomagnetic planetary index, but Zurich
relative sunspot number and solar flux on 2800 Mc/s revealed no such
associations.  Difficulties in making LOF measurements and some
unexplained features of LOF variations are brought to notice.  (Author's







Tuned HF Spaced LoopTitle Text
Moore, J. D.Author Text
Southwest Research Institute, Technical Report No. ECOM-02368-1, Contract
No. DA 28-043-AMC-02368(E), July 1966.
Source Text
Keyword Text





Magneto-Ionic Effects in Polarization and AbsorptionTitle Text
Morgan, A. D.Author Text
Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966; Proceedings, pp. 112-25,
STAR No. N70-16444, Pelham, New York, (Circa Publications, Inc., June
1969), 29 July 1966.
Source Text
Keyword Text
This chapter discusses the polarization and absorption of radio waves in the
ionosphere, using the Appleton-Hartree equations.  The analysis shows that,
for frequencies near the lower limit of the HF band, the use of correctly
polarized aerials can give a substantial increase in the signal level.  The
absorption analysis is extended to the calculation of the LUF and, by
extrapolating an electron density profile to years of different solar activity, the
LUF is calculated as a function of sunspot number.  The noise propagated by
the ionosphere is also considered and is taken into account in estimating the







Decametric Radio Pulses from Jupiter: CharacteristicsTitle Text
Olsson, C. N. and Smith, Alex G.Author Text
Science, pp. 289-90, 15 July 1966.Source Text
Keyword Text
On occasion, the decametric radio bursts from Jupiter contain pulses of
millisecond duration.  Study of data for two years shows that the distribution
in Jovian longitude of these fast pulses is different from that of the more
common pulses of longer duration.  The two classes of pulses also appear to
be differently affected by the position of the innermost Galilean satellite.






Electric Dipole Radiation Through a Finite Conical Plasma SheathTitle Text
Pridmore-Brown, D. C.Author Text
Trans. I.E.E.E., vol. AP-14, no. 4, July 1966.Source Text
Keyword Text
The ionized boundary layer that forms around a reentry vehicle is represented
by a conical sheath having a surface impedance which is determined by the
integrated electron density in the boundary layer.  This cone can support
surface currents that are induced in it by a Hertzian dipole antenna situated o
its axis.  The radiation pattern of such a structure at wavelengths short
compared to the slant height is calculated by a perturbation technique.  The
calculation holds when the surface conductivity of the sheath varies linearly
with distance from the apex of the cone.  Plots are presented showing the
effects of sheath strength, slant height, and antenna frequency on the







The Physical Properties of the Lower IonosphereTitle Text
Ratcliffe, J. A.Author Text
Oblique Ionospheric Radiowave Propagation at Frequencies Near the Lowest
Usable High Frequency; NATO, AGARD, Technical Meeting, 11th, University
of Leicester, Leicester, England, July 25-29, 1966; Proceedings, pp. 3+,
STAR No. N70-16444, Pelham, New York, (Circa Publications, Inc., June
1969), 29 July 1966.
Source Text
Keyword Text
This paper presented a general review of the physical properties of the lower
ionosphere and of the D-region in particular.  Details were given of the electron
production and loss processes likely to occur in this region of the ionosphere
and some of the difficulties associated with the theoretical determination of
the electron density height distribution were examined.  Recent experimental
measurements of D-region parameters by both radio and rocket techniques
were reviewed and their significance discussed.  A number of suggestions for
future work were also included in Mr. Ratcliffe's paper.  (Engineering







A Low-Noise UHF InterferometerTitle Text
Robertson, William  J.Author Text
Dept. of Electrical Engineering, The Ohio State University Research
Foundation, Cols., O., Antenna Lab. Report No. 2142-4, DDC No. AD 487
436, 15 July 1966.
Source Text
Keyword Text
The basic simplicity and wide frequency range of a two-element, probed line
interferometer make it attractive for determining the direction of arrival of an
incoming signal at VHF-UHF wavelengths.  In this system, two antennas are
connected by transmission lines to a probed line which in turn is connected
to a receiver.  The angle of arrival may then be determined from the location of
voltage minima which occur on the probed line at positions where the signals
from the two antennas are out of phase.  Practical limitations for such a
system are set by signal-to-noise ratio and differential phase shift.  The signal-
to-noise ratio of the system is relatively poor due to loose coupling of the
probe.  The loose coupling is necessary so that the probe does not
significantly alter the field in the line and thereby introduce errors into the
measurement of the standing wave.  It is shown that the introduction of RF
amplifiers between the antennas and the probed line can improve significantly
the signal-to-noise ratio and thereby improve the accuracy with which the
angle of arrival of a weak signal can be measured.  The improvement in noise
performance of the interferometer with RF amplifiers in the antenna system is
analyzed.  A relationship between signal-to-noise ratio and bearing error is
presented and a technique for measuring the noise performance of the total
system, even if RF amplifiers are an integral part of the antennas, is
presented.  The design requirements of RF amplifiers suitable for use in an
interferometer are described.  The interdependence among dynamic range,
noise temperature, bandwidth and differential phase shift is discussed.  A
design for RF transistor amplifiers with a very large dynamic range (an
increase of approximately 25 dB over present amplifiers) is presented.  A
basic error analysis in terms of the equivalent phase shift between the two
received signals is presented.   This viewpoint allows a direct comparison of
bearing errors due to the differential phase shift of the RF amplifiers and other
sources of error such as impedance mismatches and the probe coupling.  A
design procedure by which bearing errors may be predicted from a knowledge
of the differential phase shift, antenna spacing and bearing angle is presented.
 Furthermore, the differential phase shift in the interferometer is related to the
voltage reflection coefficients of the system, to the power transmitted to the
receiver through the probe, to the antenna impedances and to the phase of
Abstract Text
the antenna patterns.  The performance and limitations of an experimental
UHF interferometer which consists of T-bar slot antennas spaced about one
wavelength and utilizing  RF amplifiers are discussed.  (Author's abstract,
Technical report, English language, file no. 1053, radio interferometers,
ultrahigh frequency, direction finding, very high frequency, transmission lines,
probes, angle of arrival, voltage, phase shift, signal-to-noise ratio, radio
frequency amplifiers, antennas, errors, bandwidth, transistor amplifiers,
impedance matching, slot antennas, gain, antenna radiation patterns,





The Scattering of an Electromagnetic Wave by a SpheroidTitle Text
Senior, T. B. A.Author Text
Can. J. Phys., vol. 44, no. 7, July 1966.Source Text
Keyword Text
The problem of a perfectly conducting prolate spheroid illuminated by a plane
wave at arbitrary incidence is considered.  The known low-frequency solution
is presented in a much simplified form, and, based on the symmetries now
revealed, the next terms in the expansion are predicted.  (Abstract source






Scattering of the Radiation Field of a Loop Antenna by a Conducting
Cylinder Immersed in a Cold Plasma
Title Text
Shockley, T. D. and Haden, C. R.Author Text
Indian J. Phys., vol. 40, no.  7, pp. 393-7, July 1966.Source Text
Keyword Text
The equations describing the scattered fields of a circular loop antenna and a
conducting cylinder immersed in a homogeneous cold plasma are derived.  It
is assumed that the loop antenna is excited by a one-dimensional, uniform, in
phase, sinusoidal current, i.e., a current filament.  Solutions of Helmholtz's
wave equation are formulated through an integral expansion of the product of
cylindrical Hankel functions and transcendental functions.  The coefficients in
these solutions are evaluated by the application of the problem boundary
conditions so that a solution for the scattered electric field is effected.







Factors Affecting the Propagation and Reception of Broadcasting
Signals in the UHF Bands
Title Text
Sofaer, E. and Bell, C. P.Author Text
Proc. I.E.E.E., vol. 113, July 1966.Source Text
Keyword Text
The limitations imposed  by the propagation path on the transmission of u.h.f.
signals are considered.  The magnitude of diffraction losses imposed by
terrain and by buildings and trees is discussed, and the advantage to be
derived from the use of high aerials is emphasized.  Losses resulting from the
siting of receiving aerials in house lofts and living rooms are also considered,
as well as the limitations imposed by the existence of standing--wave-field
patterns and long-delay reflections or echoes.  The quantitative effect of each
limitation is demonstrated by the results of measurements.  (Abstract source






Electromagnetic Wave Propagation and the Upper AtmosphereTitle Text
Steblez, G.Author Text
Aerospace Tech. Div., Library of Congress, Washington, D.C., DDC No. AD
638 602, 11 July 1966.
Source Text
Keyword Text
This compilation of abstracts is based on Soviet open sources published 1965-
1966.  It is the second in a series of reports reviewing Soviet research on
electromagnetic wave propagation and the upper atmosphere.  Information not
directly related to the assigned subject has been included because of its
broad implications for study in this field.  The 67 abstracts are arranged
alphabetically by author within each of the following categories:  ionosphere
and EM wave  propagation (27 entries); solar and cosmic radiation effects on
the ionosphere and the geomagnetic field (27 entries); effects of upper
atmosphere on ELF, VLF, LF, MF, and HF propagation (4 entries); telluric
currents, geomagnetism and whistlers (2 entries); effects of nuclear bursts on
EM wave propagation (2 entries); satellite and missile EM wave propagation
effects (3 entries); aurora and EM wave propagation (1 entry); over-the-horizon
propagation phenomena (1 entry).  The bibliography contains 62 entries.
Pertinent information includes: electron and ion temperatures in the
ionosphere, density of ionospheric plasma, IR radiation layers in the upper
atmosphere, F layer, recording ionospheric characteristics using an AIS
ionospheric sounder, variations in ionospheric absorption, solar corpuscular
field, polarization of radio waves, conditions of short radiowave propagation in
the Antarctic.  (Abstract source unknown, bibliography, language unknown,






Experimental Study of Atmospheric Errors in Microwave Azimuth
Measurements.  <NOTE> Technical rept.
Title Text
Thompson, Jr, M. C., Janes, H. B., Smith, D.Author Text
Technical Report from:  Institute for Telecommunication Sciences and
Aeronomy, Boulder, Colo. Report ITSA-4-IER-4, 54 pages; July, 1966.
Source Text
azimuth, measurement, radio transmission, errors,
microwaves,  troposphere, phase measurement, antenna
configurations, X  band, K band
Keyword Text
An experimental study was made of errors contributed by the  atmosphere in
azimuth angle measurements made with  short-baseline microwave systems.
Time variations in the  azimuth of a fixed target were found to decrease with
increasing radio frequency in the range of 9.4 to 35 GHz.  Ground multipath is
indicated as the principal source of these  variations which are characterized,
especially at the lower  frequencies, by long-term trends and lack of






Experimental Study of Atmospheric Errors in Microwave Azimuth
Measurements
Title Text
Thompson, M. C. Jr., Janes,  H. B. and Smith, D.Author Text
Institute for Telecommunication Sciences and Aeronomy, Boulder, Colorado,
Report No. ITSA-4 IER, DDC No. AD 643 090, July 1966.
Source Text
Keyword Text
An experimental study w as made of errors contributed by the atmosphere in
azimuth angle measurements made with short-baseline microwave systems.
Time variations in the azimuth of a fixed target were found to decrease with
increasing radio frequency in the range of 9.4 to 35 GHz.  Ground multipath is
indicated as the principal source of these variations which are characterized,
especially at the lower frequencies,  by long-term trends and lack of
correlation on adjacent paths.  (Authors' abstract, technical report, English
language, file no. 1252, azimuth, measurement, radio transmission, errors,







Abstracts of the Available Literature on Radio Direction Finding, 1899-
1965
Title Text
Travers, Douglas N. and Hixon, Stuart M.Author Text
Source Text
Keyword Text
of the Available Literature on Radio Direction Finding, 1899-1965, Southwest
Research Institute, Dept. of Applied Electromagnetics, San Antonio, Texas,
DDC No. AD 800 110, July 1996.  ABSTRACT:  Abstracts of all available
documents and literature, other than patents, on radio direction finding and
closely related subjects have been collected over a ten-year period by the
radio direction finding research staff of Southwest Research Institute.  The
collection is presented in chronological order and includes material from
formal journals, technical reports, magazines, books, trade publications, and
other sources.  No  direction finding material has been purposely omitted
except where it has not been possible to obtain declassification of titles.  A
detailed subject index, an author index, and a list of sources are provided.
Several well-known existing bibliographies and abstract collections were used
as an initial basis, although no interval between 1899 and December 1965
was excluded from search because of previous searches and publications.
Such researching was necessary because of the trend in recent years for
radio direction finding developments to depend increasingly on information in
fields which at an early date seemed unrelated to the subject.  The possibility
of omissions for the most recent years is recognized, particularly since 1960.
Readers are invited to call omissions to the attention of the authors for
publication of a revised collection at a later time.  (Authors' abstract, book,







Abstracts of the Available Literature on Radio Direction Finding 1899-
1965
Title Text
Travers, Douglas N., Hixon, Stuart M.Author Text
Southwest Research Inst San Antonio Tex. Report 526 pages; July, 1966.Source Text
direction finding, abstracts, radio equipment,
bibliographies,  indexes, NTISDODXD
Keyword Text
Abstracts of all available documents and literature, other than patents, on
Radio Direction  Finding and closely related subjects have been collected over
a ten-year period by the  Radio Direction Finding Research staff of Southwest
Research Institute.  The collection  is presented in chronological order and
includes material from formal journals, technical  reports, magazines, books,
trade publications, and other sources. No direction finding  material has been
purposely omitted except where it has not been possible to obtain
declassification of titles.  A detailed subject index, an author index, and a list
of sources  are provided. Several well-known existing bibliographies and
abstract collections were  used as an initial basis, although no interval
between 1899 and December 1965 was  excluded from search because of
previous searches and publications. Such researching  was necessary
because of the trend in recent years for radio direction finding  developments
to depend increasingly on information in fields which at an early date  seemed
unrelated to the subject.  The possibility of omissions for the most recent
years  is recognized, particularly since 1960. Readers are invited to call
omissions to the  attention of the authors for publication of a revised collection






The Angular Spread of Radio Waves in Long-Distance Ionospheric
Propagation
Title Text
Whale, H. A.Author Text
Radio Science, vol. 1 (New Series), no. 7, p. 743, July 1966.Source Text
Keyword Text
A simple solution of the problem of scattering of radio waves in successive
encounters with a rough earth and an ionosphere which introduces
irregularities into the phase is presented.  This leads to calculated shapes of
the incoming angular power spectrum and of the antipodal area and indicates
that, under some special circumstances, an antipodal circle of enhanced
signal strength may also be present.  Some comparisons are made with a
few experimental results.  (Author's abstract, formal literature, English






Synchronous Filter Type Indicator for a Doppler Direction FinderTitle Text
Williams, ChristianAuthor Text
John M. Beukers Labs., Inc., Stony Brook, New York, Final Report No. 7, DA
28-043 AMC-01348(E), Project No. 5B6 79191 D908 09 31, ECOM-01348-7,
Sponsored by the U. S. Army Electronics Command, Fort Monmouth, New
Jersey, AMSEL-WL-C, July 1966.
Source Text
Keyword Text
This report describes the principles, design and characteristics of a
breadboard cathode ray tube indictor for use with the Doppler high frequency
direction finder.  The indicator contains a commutator for sequential
connection of antennas to a separate two-channel receiver (not included), a
reference signal generator, processing circuitry, and cathode ray tube with
associated circuitry.  The indicator simultaneously displays azimuth and
elevation of an arriving HF transmission.  In addition, multipath distortion is
displayed to assist an operator in determining the optimum time to read
azimuth and elevation angles.  Indication of receiver tuning is also displayed.
The indicator is, in effect, a four-quadrant multiplier performing the
multiplication of reference signals Sin µτ and Cos µτ with data signals A Sin
(µτ + ϕ) and A  Cos (µτ + ϕ).  The cathode ray tube displays amplitude A
(elevation and Phase (azimuth) of the arriving signal.  Bench tests and a short
field test were made to demonstrate the principles and operation of the
indicator.  Results of the test are described together with conclusions and
recommendations for future work.  (abstract source unknown, technical
report, English language, file no. 1002, DF indicator, Doppler HF direction






Data Processing for Improved Antenna ResolutionTitle Text
Wilson, L. R.Author Text
Raytheon Company, Wayland, Mass., Report No. ECOM-01353-3, DDC No.
AD 486 308, July 1966.
Source Text
Keyword Text
This report describes an adaptive gradient-search procedure for the solution of
a wide class of problems in linear and nonlinear convex programming.
Essentially, the method is a synthesis of the well known Gradient-Search and
Modified Object Functions techniques, with a self-adaptive property added to
improve convergence.  Applications of the algorithm to some linear
programming problems with known solutions have yielded excellent results.






Single Site Position Location InvestigationTitle Text
Ady, R. M., Knox-Seith, J. K. and Wong, W.Author Text
Applied Technology, Inc., Palo Alto, California, Report No. 3, ECOM 01545-3,
DDC No. AD 805 405L, August 1966.
Source Text
Keyword Text
This  is the third quarterly progress report of a one-year study of single station
position location.  The study is based upon computer processing and
statistical analysis of the time series available from an AN/TRD-15 direction
finder.  This report presents analyses of data from an initial field collection and
describes a second, more extensive collection which began during the
period,. Preliminary results from a theoretical evaluation of the effects of
multipath reception on an AN/TRD-15 are also presented.  (Abstract source
unknown, technical report, English language, file no. 981, direction finding,
radio equipment, harmonic analysis, computer programs, position finding,
radio equipment, wave analyzers, digital computers, direction finding signals,






Single Site Position Location InvestigationTitle Text
Ady, R. M., Knox-Seith, J. K. and Wong, W.Author Text
Technical Report ECOM-01545-3, Quarterly Report No. 3, 1 January 1966 to
31 March 1966, Contract DA28-043 AMC-01545(E), Applied Technology
Incorporated, Palo Alto, California, August 1966.
Source Text
Keyword Text
This is the third quarterly progress report of a one-year study of single station
position location.  The study involves computer processing and statistical
analysis of the time series available from an AN/TRD-15 direction finder.  This
report presents analyses of data from an initial field collection and describes a
second, more extensive collection which began during the period.  Preliminary
results from a theoretical evaluation of the effects of multipath reception on an
AN/TRD-15 are also presented.  (Authors' abstract, technical report, English






Improved Digital Bearing Computer TechniquesTitle Text
Allen, Larry C. and Ernst, Edward W.Author Text
RRL publication no. 314, DDC AD 800-439L, thesis, Radiolocation Research




ABSTRACT NO. 1:  The many radio direction finding systems that exist can
generally be divided into two groups by the size of their aperture in
wavelengths.  Those systems whose aperture is considerably less than one
wavelength at the operating frequency can be classified as small aperture
systems, and  those systems whose aperture is somewhat greater than one
wavelength at the operating frequency can be classified as large aperture
systems.  Small aperture RDF systems are particularly vulnerable to large
bearing errors in the presence of wave interference, an effect of multipath
propagation from a single radio source.  Bearing information is produced in
small aperture systems by measuring the normal to the equiphase  surface of
the wave,  which, in most cases, is very nearly parallel to the direction of
propagation of the wave.  When wave interference is present, the equiphase
surfaces are no longer planar, but are somewhat corrugated.  As the waves
propagate and the antenna system encounters the various parts of the
corrugated equiphase surface, the normal to the equiphase surface as seen
by the radio direction finder changes,  producing an indicated bearing that
swings back and forth.  It is possible to obtain a reasonably good bearing
even with wave interference present by sampling the instantaneous bearing
periodically and by averaging the samples.  In a work by H. L. Grush, digital
techniques were applied to a small aperture RDF system of the Watson-Watt
type using a crossed-Adcock antenna array.   The use of a digital computer
to calculate the bearing from voltages derived from the system, and then
perform the time averaging of the instantaneous bearing samples,  proved to
be effective in making better use of the information available from the Watson-
Watt system.  The goal of this work is to extend the results of Grush's
research by further investigation of certain problems mentioned in his report.
ABSTRACT NO. 2: The work reported here is an extension of earlier work on
digital bearing computers for small aperture DF systems.  In particular, three
areas are studied further.  The problem of choosing the proper range for
describing the instantaneous bearings is resolved by means of an adaptive
process which selects the branch to be 180 degrees from the average
direction of arrival.  An adaptive procedure is  also used to group the
instantaneous bearings into groups which represent almost an integral
Abstract Text
multiple of the periodic variation which is found.  This allows a wider range of
fading rates to be accommodated.  The computations for H and A (Sub S) are
considerably simplified by calculating these quantities from average values of
the maximum and minimum instantaneous bearings.  The values obtained in
this manner appear to be at least as accurate as those obtained by earlier
methods.  (Abstract No. 1 taken from authors' introduction, Abstract No.  2





Improved Digital Bearing Computer Techniques.   <NOTE> Technical
rept.
Title Text
Allen, Larry C., Ernst, Edward W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report TR-4-RRL-PUB-314, 54 pages; August, 1966.
Source Text
direction finding, digital computers, radio equipment,
voltage, mathematical analysis,  radio waves,
optimization, computer programming, statistical
analysis, radio frequency  interference, sampling,
NTISDODXD
Keyword Text
The work reported here is an extension of earlier work on digital bearing
computers for  small aperture RDF systems.  In particular, three areas are
studied further.  The  problem of choosing the proper range for describing the
instantaneous bearings is  resolved by means of an adaptive process which
selects the branch to be 180 deg from  the average direction of arrival. An
adaptive procedure is also used to group the  instantaneous bearings into
groups which represent almost an integral multiple of the  periodic variation
which is found.  This allows a wider range of fading rates to be
accommodated. The computations for h and a (sub s) are considerably
simplified by  calculating these quantities from average values of the
maximum and minimum  instantaneous bearings.  The values obtained in this











Operational Test and Evaluation Force, Norfolk, Virginia, Final Report, DDC
no. AD 375 669L, 16 August 1966.
Source Text
Keyword Text
(Abstract not available, technical report, English language, document not






Propagation of VLF Radio Waves in a Model Earth-Ionosphere




Radio Science, vol. 1, no. 8, p. 925, DDC No. AD 642 327, August 1966.Source Text
Keyword Text
This paper deals  with propagation of radio waves in a model multimode
waveguide with  special applications to VLF propagation in the earth-
ionosphere waveguide.  The effective height of the waveguide is assumed to
be an arbitrary function of distance along the path of propagation.  In this
paper a finite surface impedance boundary is devised to simulate the
ionosphere boundary.  The quasi-optical approach developed for perfectly
reflecting boundaries is generalized to obtain the required solution.  These
theoretical solutions are compared with experimental data from the model
waveguide in which a "day-to-night transition" and a localized depression in
the effective height of the ionosphere are simulated.  (Abstract source
unknown, formal literature, English language, file no. 1108, theory,






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
Fifth Quarterly Report, 1 May to 31 August 1966, University of Illinois,
Radiolocation Research Lab., Urbana,  Illinois, Report No. 26, AMC 01333(E),
RRL Publication No. 316, August 1966.
Source Text
Keyword Text
The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MH-HF-VHF range
is being done under two tasks.  Under the first task, entitled radio direction
finder and radiolocation system engineering, the results of an experimental
study of full-scale nested antenna arrays used in a VHF interferometer RDF
system are given.  The measured results of a HF omnidirectional antenna
element for all elevation angles of arrival are given.  A complete description is
given of a prototype digital data acquisition system for the interferometer RDF
system.  Also given are further results on the feasibility study of a cross array
for RDF.  In connection with the second task, entitled directional radio
propagation and radiolocation research, the complete analytical results of
some short-range, high-elevation angle of arrival radiolocation studies are
given.  (Authors' abstract, technical report, English language, file no. RRL







Periodicities in Jupiter's Decametric RadiationTitle Text
Bigg, E. K.Author Text
Planet. Space Sci., vol. 14, pp. 741-58, August 1966.Source Text
Keyword Text
A systematic search for periodicities in Jupiter's decametric radio emission
and methods of assessing their statistical and physical significances are
described.  It is shown that no independent effects of the satellites Ganymede
(III), Callisto (IV), and Amalthea (V) are detectable, while Europa (II) has a
small apparent effect, reducing the emission when the satellite if 40 degrees
past the Sun-Jupiter line.   Claims that simultaneous conjunctions of
satellites, I, II and III, or that the magnetic longitude of Io (I), have an effect
upon the emission are shown to be questionable.  A hypothesis of the origin
of the radiation is presented which is designed  to explain the partially
independent influences on it of Io and the magnetic field.  (Author's abstract,






Test and Evaluation Results of the High Frequency Luneberg Lens
Direction Finder
Title Text
Blymiller, Arthur L.Author Text
Rome Air Development Center, Griffiss AFB, New York, Report No. RADC-TR-
66-353, DDC No. AD 489 706, August 1966.
Source Text
Keyword Text
This document is an interim report, covering the initial tests of the high
frequency Luneberg lens direction finder equipment located at the Clark Hill
Test Annex of the Rome Air Development Center.  The experimental model
utilizes a new and unique direction finding technique to determine signal
arrival angles of radio transmissions in the HF spectrum.  The model is
currently under test and evaluation encompassed in a comprehensive program
to determine the advantages and limitations of this type of wide aperture
system.  This report includes brief discussions of the technique as
encompassed in the model, the comprehensive test and evaluation program
and initial test results of this model and the program.  For more detailed
explanations of the HFLLDF equipment and the test and evaluation program,
the authors refer the reader to the Test and Evaluation Program for the High
Frequency Luneberg Lens Direction Finder, RADC-TR-65-181, May 1965.







Brogden, J. W. and Luken, K. O. L.Author Text
Naval Research Laboratory, Washington, D.C., Memo Report No. 1716, DDC
no. AD 640 013, 8 August 1966.
Source Text
Keyword Text
The differential Omega concept makes use of a control monitor to determine
the difference between the received phase of the Omega signals  and the
computed or charted value.  The difference noted by  the control station,
which is at a known location, is transmitted as a correction factor to the users
in the field.  This correction factor could also be based on a correction to the
published sky-wave correction tables.  Fixed monitors were established at
this laboratory in Washington, at the Chesapeake Bay Division at
Chesapeake Beach, Maryland, at the U.S. Coast Guard Electronic
Engineering Center at Wildwood, New Jersey.  This report is based on the
data obtained at the start  of the study.  The results show that accuracies of
one-half mile or better over a 24-hour period can be obtained at distances up
to 100 miles from the control station.  These studies are continuing and the
results from data obtained at other sites and over larger periods will be
published in a later report.  (Authors' abstract, technical report, English






Excitation of the Whistler Mode in the Ionosphere by Leakage from VLF
Guided-Wave Modes
Title Text
Capetanopoulos, C. and Kieburtz, R. B.Author Text
Radio Science, vol. 1, no. 8, pp. 859-75, August 1966.Source Text
Keyword Text
The penetration of VLF waives into the ionosphere is calculated from the
mode representation of the fields in the earth-ionosphere waveguide.  This
calculation is more appropriate for evaluation of leakage  of VLF energy into
the ionosphere at large distances from the transmitter than is  the calculation
based on a ray theory representation of the fields.  The ratio of the amplitude
of the field excited in the ionosphere to that observed on the earth is found to
agree with the observations of the LOFTI I experiment.  In carrying out the
analysis of the leakage of energy from the waveguide modes, it is necessary
to reevaluate the modal propagation constants, employing a self-consistent
calculation requiring that the wave polarization of a modal field be preserved
upon reflection at the waveguide boundaries.  Upon  imposing these
conditions, it is found that two sets of modes result, having different
polarizations.  These sets of modes have been designated as quasi-TE and
quasi-TM by Budden, but both sets are not usually used in VLF field strength
calculations.  Under nighttime conditions, both types of modes will be of
importance, while in daytime only, the quasi-TM modes will be excited by a
vertical monopole antenna on the earth.  These results predict a nonreciprocal
attenuation over a north-south propagation path.  (Authors' abstract, formal






Dispersive Characteristics of the IonosphereTitle Text
Chapman, Roslyn, Roberts, Clayton, Humphrey, Leonard, et al.Author Text
General Electric Co., Syracuse, New York, Report No. RADC-TR-66-211,
DDC No. AD 800 109, August 1966.
Source Text
Keyword Text
This report presents the results of sophisticated, high frequency, ionospheric
propagation experiments that were conducted over a north-south path
between the Panama Canal Zone and Stockbridge, New York.  Granger
oblique (forward) sounding systems and a spread spectrum, 10 µsec width,
pulse compression system were used to collect the data.  Experiments were
performed to separate and identify the various propagating modes, to
determine the major constituents of losses and to identify their effects with
each of the modes.  The propagation modes on which data were collected
and analyzed included the two-hop E, two-hop ES, two-hop F2, one-hope F2,
N, M and several three-hop mixed modes.  In addition to the measurement
and analysis of long- and short- term absorption effects, polarization studies,
azimuth angle of arrival measurements, and ionospheric disturbances
investigations were conducted to determine their influence on the propagated






Dispersive Characteristics. of the Ionosphere.   <NOTE> Interim rept. no.
1, 15 Oct  65-15 Mar 66
Title Text
Coates, Raymond J.Author Text
General Electric CO Syracuse N Y Heavy Military Electronics Dept.   Report
RADC-TR-66-309, 188 pages; August, 1966.
Source Text
antenna arrays, ionospheric propagation, atmospheric
sounding, log periodic antennas,  terrain avoidance,
high frequency, antenna radiation patterns, digital
systems, analog-to-  digital converters, radio
frequency filters, pulse compression, angle of arrival,
 intermediate frequency amplifiers, computer
programming, polarization, noise (radio),  radio
frequency interference, NTISDODXD
Keyword Text
The experiments to be performed are outlined, and the over-all block diagrams
for the  three transmitter sites and the common receiver site are discussed.
Progress on each of  the new equipments being supplied is then discussed.
The effects of the site terrain on  HF antenna patterns are presented.  In
particular, an analysis of diffraction patterns over  mountainous terrain is
detailed.  The progress on the design of a high dynamic range,  dual-channel
HF receiver is given. Special emphasis is on the RF filter bank design. The
design details of a digital processor to convert the analog information into
digital form  and record it on magnetic tape are discussed. The design of the
mode processor, which  provides for temporal sampling of the various received
signals, is presented.   Modifications and additions to the existing Phantom
pulse compression system and  azimuthal angle of arrival equipment are
discussed.  The specifications of the various  equipments being purchased
from subcontractors are described. These equipments include  Loran C







Dispersive Characteristics of the IonosphereTitle Text
Coates, Raymond J., Ed.Author Text
General Electric Co., Syracuse, N.Y., Report No. RADC-TR-66-309, DDC No.
AD 803 283, August 1966.
Source Text
Keyword Text
This report covers the work performed by the General Electric Company in
providing new instrumentation for the Expanded Little IDA  Program,
sponsored under Contract AF30(602)-3946 by the Rome Air Development
Center.  This first interim report includes work performed during the period
from 15 October 1965 to 15 March 1966.  The experiments to be performed
are outlined, and the overall block diagrams for the three transmitter sites and
the common receiver site are discussed.  Progress on each of the new
equipments being supplied is then discussed.  The  effects of  the site terrain
on HF antenna patterns are presented.  In particular, an analysis of diffraction
patterns over mountainous terrain is detailed.  The progress on the design of a
high dynamic range, dual-channel HF receiver is given.  Special emphasis is
on the RF filter bank design.  The design details of a digital processor to
convert the analog information into digital form and record it on magnetic tape
are discussed.  The design of the mode processor, which provides for
temporal sampling of the various received signals, is presented.  Modifications
and additions to the existing Phantom pulse compression system and
azimuthal angle of arrival equipment are discussed.  The specifications of the
various equipments being purchased from subcontractors are described.
These  equipments include Loran C  absolute timing systems, Granger
ionospheric sounders, and test and communications units.  (Author's






Trailing Grizzlies by RadioTitle Text
Craighead, J. and Craighead, F. Jr.Author Text
National Geographic, vol. 130, no. 2, pp. 252-267, August 1966.Source Text
Keyword Text
The grizzly, a disposed monarch, ruled the West until the repeating rifle
overcame his size and number.  To help save the species, the authors
conducted a unique study to fill the blanks in his life history.  By hanging
radio transmitters around the necks of the animals and tracking their travels,
they were able to gather new knowledge of their numbers, movements,
breeding habits, mortality, and social behavior.  The transmitters were fitted to
the animals' collars and weighed approximately two ounces, exclusive of the
power supplies.  Tracking was accomplished with simple loop antennas.  This
program was sponsored by joint efforts of the National Geographic Society,
the National Science Foundation, and Philco Corporation as well as other
interested parties.  The work was done under the supervision of the Montana
Cooperative Wildlife Research Unit of the University of Montana and by the
Environmental Research Institute.  (Author's abstract, formal literature,






On the Application of Coherent Optical Processing Techniques to
Synthetic Aperture Radar
Title Text
Cutrona, L. J., Leith, E. N., Porcello, L. J. and Vivian, W. E.Author Text
Proc. I.E.E.E., vol. 54, no. 8, pp. 1026-32, August 1966.Source Text
Keyword Text
Coherent optical systems are useful for the processing of data collected by
sidelooking synthetic-aperture radars.  This type of radar, which is useful for
generating fine-resolution terrain imagery, has the capability of providing along-
track, or azimuth resolution which is much finer than the azimuth dimension
of the radiated beam itself; however, the attainment of this finer resolution
requires extensive processing of the received radar signal.  In this paper, the
form of the returning radar signals is discussed, as are the general reasons
why optical processing of these signals might be attractive.  The required
processing can be viewed as a multichannel weighted vector summation,
matched filing operation, or cross-correlation operation; the cross-correlation
viewpoint is developed, as is a corresponding optical processor
implementation.  The role of a conical lens in simplifying reference-function
realization is discussed.  Finally, a Fresnel-lens interpretation of the recorded
radar signal leads to a discussion of the strong physical analogy between a
coherent radar system and a coherent optical system.  (Abstract source






A Digital Phase Meter for Electronic Navigational AidsTitle Text
Dunworth, A.Author Text
Proc. I.R.E., (Australia), vol. 27, no. 8, pp. 213-21, August 1966.Source Text
Keyword Text
Describes the logical design principles for a system of phase angle
measurement which may be used in conjunction with those electronic aids to
navigation or surveying which are based on the measurement of the phase
difference between two continuous wave signals.  The principle uses a gated
reversible electronic counter to measure the time interval between
corresponding points on the voltage waveform of the two input signals as a
fraction of the time period of either signal.  This obviates the necessity for any
fixed frequency relationship between the signals being measured and the
counting pulse train used in the phase meter.  The counting pulses are gated
into the reversible counter using a novel gating logic which enables the phase
meter to distinguish between lead and lag angles and also to register, in the
correct sense, changes of phase angle corresponding to complete cycles of
360 degrees.  This system of gating logic also provides for the smoothing of
phase jitter in the input signal by averaging over a number of cycles.  The
smoothing process applies correctly even for 0 degrees or 180 degrees phase
difference in contrast to some other systems which have been described.







Error Reduction in Loop Direction FindersTitle Text
Gentry, Denton E. and Jenkins, Herndon, H. Jr.Author Text
Georgia Institute of Technology,  Atlanta Engineering Experiment Station,




ABSTRACT NO. 1:  It is the purpose of this effort to develop techniques for
reducing errors in small-aperture, vertical loop antenna direction finders.
Techniques for obtaining bearing unblanking pulses on the crests of fading
signals are described.  The circuitry, which uses operational amplifiers as
either differentiators or differential amplifiers, is described, and performance
under both controlled and operational conditions  is demonstrated.
Techniques are evaluated and compared.  The advantages of using AC
coupling to the null detector are discussed.  It is shown that AC coupling
significantly reduces the number of spurious bearings.  The current status of
tasks concerned with antenna and storage scope investigations is
summarized.  ABSTRACT NO. 2:  Techniques for obtaining bearing
unblanking pulses on the crests of fading signals are described.  The
circuitry, which uses operational amplifiers as either differentiators or
differential amplifiers, is described, and performance under both controlled and
 operational conditions is demonstrated.  Techniques are evaluated and
compared.  The advantages of using AC coupling to the null detector are
discussed.  It is shown that AC coupling significantly reduces the number of
spurious bearings.  The current status of tasks concerned with antenna and
storage scope investigations is summarized.  (Abstract source for No. 1 and
No. 2 is unknown, technical report, English language, file no. 972, loop
antennas, direction finding, radio equipment, direction finding signals, errors,
reduction, differentiating circuits, amplifiers, radio frequency pulses,
attenuation, coupling circuits, alternating current, high frequency,






Diffraction of Radio Waves in a Stratified  TroposphereTitle Text
Gerks, Irvin H. and Anderson, Ronald M.Author Text
Radio Science, vol. 1, no. 8, August 1966.Source Text
Keyword Text
The problem of diffraction around a smooth, finitely conducting earth is
reexamined with the objective of obtaining an exact solution for the case of an
exponential profile of refractivity.  The methods employed are largely
conventional.  However, care is taken to avoid approximations of doubtful
accuracy and the solution is illustrated by numerical computations.  It is
shown that the method of using an effective earth radius and assuming a
homogeneous medium is generally sound.  (Abstract  source unknown,






LF to VHF Shipboard Direction Finding ResearchTitle Text
Green, T. C. and Sherrill, W. M.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San




The Southwest Research Institute DF calibrator has been extensively
modified to provide increased convenience and efficiency in obtaining DF
calibration curves for all azimuth indicators using a polar display.  A complete
circuit description with appropriate schematics is given.  The results of
operational tests demonstrate that 360 degrees calibration curves can be
obtained with the  current equipment in times as short as three minutes.  An
improved relative bearing follower device would permit curves to be taken in
less than two minutes.  The calibration curves may be started at any value of
observed bearing as described in the previous interim report for this contract.
(Interim Report for Contract No. NObsr-89167 dated 31 May 1966.) The
results of the impedance antenna pattern and bearing sensitivity tests on the
VHF breadboard spaced loop antenna show satisfactory performance to 140
MHZ.  Digital bearing data obtained from a crossed spaced loop and crossed
simple loop fed to a twin channel receiver verify the validity of the digital
bearing computation and digital sense logic described previously.  Calibration
curves obtained  by digital bearing computation are in good agreement with
conventional CRT (analog) curves, including the case of digital compensation
for receiver channel mismatch as much as 3 dB in amplitude and 30 degrees
in phase.  Computation instabilities, however, were encountered at the
octantal points due to the antenna nulls.  (Authors' abstract, technical report,
English language, file no. 1000, direction finding, radio equipment, shipborne,
antennas, low frequency, medium frequency,  high frequency, very high
frequency, calibration, azimuth, submarine antennas, mechanical drawings,
loop antennas, antenna radiation patterns, electrical impedance, sensitivity,







An Adaptive AntennaTitle Text
Griffiths, L, Goode, B, Widrow, B. and Mantey, P.Author Text
Electronics Research Review, Program andSource Text
Keyword Text
published by Stanford Electronics Labs, Stanford University,  Stanford,
California, 15-16 August 1966.  ABSTRACT:  This paper describes the
application of adaptive system theory to the problem of automatic beam
forming for antenna arrays.  A simple iterative technique is presented which
allows an array to produce maximum  sensitivity in some prescribed direction
while simultaneously nulling out strong signals from other, unknown
directions.  For simplicity, only planar arrays composed  of isotropic radiators
are included in this discussion.   At each element, variable gain and phase
control are achieved using  two multiplying weights as shown in Figure 1.  A
phase-shifting network provides a 90-degree phase shift at the center
frequency of the array.  The weights are allowed to assume values between
plus and minus infinity, thus providing any gain or phase shift between input







Matrix Methods for Solving Field ProblemsTitle Text
Harrington, Roger F. and Mautz, JosephAuthor Text
Volume II, Computations for Linear Wire Antennas and Scatterers, Syracuse
University Research Institute, Syracuse, New York, Report No. RADC-TR-66-
351, DDC No. AD 639 745, August 1966.
Source Text
Keyword Text
This report gives general computer programs and tables of computations for
linear wire antennas and scatterers with arbitrary excitations and loads.  The
parameters calculated include the input impedance  of wire antennas with
sources at arbitrary points along the wire, input impedance of loaded wire
antennas, mutual admittance between collinear antennas, monostatic and
bistatic scattering from linear wires both loaded and unloaded, and general
admittance parameters for loaded wire scatterers.  The computations are for
wires of length-to-diameter ratios ranging from 10 to 2000, and for length-to-
wavelength ratios from 0.05 to 2.10 in increments of 0.05.  (Abstract source






Matrix Methods for Solving Field ProblemsTitle Text
Harrington, Roger, F., Chang, Long-Fei, Adams, Arlon T., et alAuthor Text
Volume I, Matrix Techniques and Applications," Syracuse University
Research Institute, Syracuse, N.Y. Report No. RADC-TR-66-351, DDC No.
AD 639 744, August 1966.
Source Text
Keyword Text
This report presents general procedures for solving field problems of
engineering interest using digital computer techniques.  The basic concept is
to represent a boundary-value problem by a superposition integral,
approximate the integral equation by a matrix equation, and invert the matrix
for a solution.  The theory is described in terms of the method of moments,
which is equivalent to the variational method.  For electromagnetic antenna
and scattering problems, the method gives a matrix whose elements can be
interpreted as generalized impedances.  These impedances are closely
related to those used in the theory of loaded antennas and scatterers, and
hence such loaded structures can also be treated.  A solution for wire
antennas and scatterers of arbitrary shape is formulated in detail, and
calculations for linear wire antennas and scatterers, both loaded and
unloaded, have been made.  Additional problems treated by these procedures
are two-dimensional scattering by conducting cylinders and by dielectric
cylinders, and three-dimensional scattering by bodies of revolution.  These
problems are used to show the effect of various approximations in the
solution, in an attempt to draw some general conclusions as to the best
approximations.  Special procedures for inverting matrices have also been
considered, to take into account any symmetry properties present in the
matrices.  A considerable saving in computation time can often be made by
properly utilizing these symmetries.  (Abstract source unknown, technical






Compact H-F Aircraft Antenna (2-30 Mc)Title Text
Hendershot, J. H.Author Text
Martin Co., Baltimore, Maryland, Report No. ECOM-00477(E), DDC No.  AD
801 890, August 1966.  Sixteenth Annual Symposium on the USAF Antenna
Research and Development Program, Robert Allerton Park, University of
Illinois, Monticello, Illinois, 11-13 October 1966.
Source Text
Keyword Text
ABSTRACT NO. 1:  The work effort described here is concerned with the
design and development of broadband, compact, omnidirectional antennas in
the H-F communication range (2  to 30 Mc).  These antennas are to be used
on several U.S. Army aircraft, both fixed and rotary wing.  The antenna
element configuration reported here is a loop-type structure intended to
induce currents on the airframe for a predominantly vertical polarized system.
Mechanical design, fabrication and environmental testing of the full-scale
model antennas were completed during this interval.  One full-scale model
antenna was built for qualification testing and subjected to various vibration
levels as outlined in the MIL-E-5400H specification.  Structural modifications
were required as a result of these tests to ensure compliance with the various
vibration levels encountered.  These modifications were incorporated into the
first two delivered model antennas.  Two advanced development model
antennas, a Univac automatic tuner and a Collins tunable filter were delivered
during this interval.  The environmental test results are presented in the
appendix.  ABSTRACT NO. 2:  The object of the investigation described
herein is to arrive at the design of a coupling element which may be externally
mounted on an aircraft in such a fashion that substantial H-F current flow will
be induced on the skin structure.  Thus, the aircraft serves as the antenna;
the coupler itself  is much too small to possess good radiation characteristics
in the H-F frequency range.   The principal advantages derived from this
approach, compared to existing H-F aircraft antennas, are:  (1) Small size (2-
foot maximum dimension); (2) Minor structural modification.  Excluding the
trailing wire antenna, the other types in use are (a) electrical (probe, tail cap,
wing cap), and (b) magnetic (notch).  Both of these involve substantial
structural modification.  The antenna cannot be separated from the particular
aircraft for which it was designed.  (3) General applicability.  This antenna is
to be externally mounted, in contrast to the types mentioned above, and
therefore may be used on a variety of aircraft.  Various element configurations
were studied on scaled aircraft models, both fixed and rotary wing, for their
radiation and impedance characteristics.  Relative gain comparison
measurements were made on a 1/5-scale model multiturn loop configuration.
Abstract Text
The gain comparison standard was a quarter-wave monopole.  The effort
reported here was sponsored by the U.S. Army Electronics Command under
Contract DA 28-043-AMC-00477(E).  (Source of Abstracts No. 1 and No. 2
unknown, citation No. 1 is a technical report and citation No. 2 is a





On the Circulation of the Atmospheres of Jupiter and SaturnTitle Text
Hide, R.Author Text
Planet. Space Sci., vol. 14, pp. 669-75, August 1966.Source Text
Keyword Text
The planetary-scale atmospheric circulations of Jupiter and Saturn are
discussed in terms of basic fluid dynamics.  Owing to the great size of these
planets, effects of rotation are even more pronounced than in the case of the
Earth.  There  is evidence in the case of Jupiter that hydromagnetic effects
may have to be taken into account.  (Abstract source unknown, formal






A Comparison of Three Methods for the Correction of Radar Elevation
Angle Refraction Errors
Title Text
Hinds, B. D. and Pappas, R. G.Author Text
U.S. Army Electronics Command, Fort Monmouth, N.J., Report No. ECOM-
5071, DDC No. AD 641 705, August 1966.
Source Text
Keyword Text
The atmospheric effects on microwave radiation were investigated by using a
ground based radar and a fixed beacon combination at White Sands Missile
Range, New Mexico.  With this radar-beacon combination, the approximate
range and elevation angle between the two sites were 45 miles and 1 degree
respectively.  This investigation compares three methods for correcting the
radar elevation angle error caused by the atmosphere.  One method use the
measured  meteorological parameters sampled by radiosonde instruments
while the second and third methods utilize an exponential vertical structure
fixed by a measured surface refractive index value.  (Abstract source







Experimental Results of VLF Dipole Tests on the Greenland Ice CapTitle Text
Johnson, T. L. and Winkler, G. M. R.Author Text
Radio Science, vol. 1, no. 8, August 1966.Source Text
Keyword Text
Results of measurements on long resonant dipoles installed on the Greenland
ice cap are presented.  The difficulties involved in laboratory modeling of VLF
antennas are discussed and the full-scale data presented show significant
differences from previously reported model data.  Self-impedance, amplitude
current distributions, and relative efficiency were measured using dipoles that
ranged in length from 600 m to 8.000 m.  Results from three 3,700-m dipoles
having different insulation diameters are compared.  Four electrode
measurements of complex conductivity of the surface ice are also reported.
Dipole driving point resistance at resonance is found to be higher than
expected, and a basic correlation of resonant length and driving point
resistance with the dielectric properties of the ice is noted.  The efficiency of
insulated dipoles was found to be significantly greater than that of uninsulated
dipoles of equivalent length.  (Abstract source unknown, formal literature,






Elevation Angle of Arrival Determination in the Wullenweber RDF
System
Title Text
Jones, E. C. and Ernst, E. W.Author Text
University of Illinois, Urbana, Illinois, Technical Report No. 5, RRL Publication
No. 315, DDC No. AD 487 777L, August 1966.
Source Text
Keyword Text
ABSTRACT NO. 1:  The problem of determination of the elevation angle of
arrival of ionospherically propagated high frequency radio signals with circular
antenna arrays has been investigated through the technique of digital
simulation.  A system that is believed to be practicable is proposed; its
implementation requires the use  of modern digital data processing
techniques and computer facilities.  The system combines, by phasor
addition, signals on opposite sides of the array from the azimuthal direction of
arrival of a signal.  The apparent result is a set of "phantom" antennas.
Certain selected pairs of these antennas are then used as interferometers,
and the results of 8 to 10 such calculations are averaged in a suitable
manner.  Uses of this information are proposed.  ABSTRACT NO. 2:  An
earlier Technical Note entitled, "A Simulation Study of Elevation Angle of
Arrival Measurements in the Wullenweber RDF System," has described in
considerable detail studies of the measurement of elevation angle of arrival in
circular arrays.  This report summarizes that note, and presents the results
of further studies.  The Radiolocation Research Laboratory of the Department
of Electrical Engineering at the University of Illinois has  a unique research
system.  This is a wide aperture, circularly disposed antenna array; it
consists of 120 vertical monopoles situated on the periphery of a circle 303
meters in diameter.  A concentric circular reflecting screen is located within
the antenna circle; its diameter is 291 meters.  Two rotating antenna
scanners scan this array at rates up to 15  per second; the resulting
beamwidths are between 4 and 8 degrees.  One scanner is used for the
frequency range 4 - 12 MHz, the other for the range 7 - 21 MHz.  Two of the
outputs available from each scanner are of interest.  The SUM is the phasor
sum of two sets of antenna voltages, to the right and left, respectively, of the
boresight.  The DIFFERENCE is the phasor difference between these two
sets of signals.  When this system was designed, one objective was an array
which provides sharp resolution between signals arriving at azimuths very
close to each other, independently of elevation angle.  This was accomplished
by designing the antenna scanners with a "co-phasal angle" different from
zero degrees--20 degrees in the low frequency scanner and 10 degrees in the
high frequency scanner.  A number of patterns of the  SUM output have been
Abstract Text
presented in two previous reports.  A number of conclusions may be drawn
from these patterns.  The first is that the design goal of narrow beam widths
has been achieved.  The second is that the patterns are not greatly affected
by changes in the elevation angle of arrival (above the horizon) of the incoming
signal.  In general, signals t elevation angles below the co-phasal angle show
a pattern that is virtually identical with that of signals at the co-phasal angle,
the principal difference being a "filling-in" of the nulls between the principal
and secondary lobes.  At elevation angles above the co-phasal angle, the
same "filling in" is noticed; in addition, the peak heights are decreased
somewhat, with an effective increase in beamwidth.  This effect is significant
only when the elevation angle of arrival exceeds the co-phasal angle by more
than 10 degrees and the frequency is high.  In more recent studies, it has
become apparent that to determine the elevation angle of arrival of an
incoming signal would greatly benefit the radio direction finding art.
Knowledge of the elevation angle of arrival is necessary for single station
radiolocation.  In addition, in cases of multi-mode propagation which result in
wave interference, the ability to determine elevation angle of arrival should
permit resolution of the various modes at the direction finding site.  The advent
of modern digital computers has had two effects on the radio direction finding
art.  The first is that it is now possible and desirable too apply digital
processing to the information gathered at a direction finding site.  The second
is that it is now feasible to study proposed direction finding systems through
the technique of  digital simulation.  The results that are reported here have
been obtained through the technique of digital (computer) simulation, and they
assume that modern digital processing equipment is available for use at a
site.  Specifically, the following is presumed: (1) that one  set of outputs from
the 120 antennas is connected to a programmable, high-speed diode switch
having at least two independent outputs; (2) that these two outputs are
connected to a pair of receivers matched in gain and in phase; (3) that it is
possible to measure the phase between the two signals at the intermediate
frequency outputs of the receivers, either directly by digital means or by
converting the phase measurement  to a digital formal; (4) that the azimuthal
direction of  arrival of any signal of interest has been determined; (5) that the
phase and  direction information can be recorded in such a fashion as to be
processed by a digital computer; and (6) that  it is  possible to use the
azimuthal direction information in such a manner as to program the high-
speed diode switch.  In this report, the effects of wave interference and of co-
channel interference are not considered.  Rather, the technique that is
believed to be practicable for the estimation of the elevation angle of arrival of
a single signal is presented.  Other studies of multi-signal reception in other
direction finding systems and recent studies of this subject in the
Wullenweber system indicate that multi-signal problems can be solved in the
Wullenweber system.  It is expected that the results reported here will
contribute to these solutions.  (Abstract No. 1: source unknown, Abstract No.
2: taken from authors' introduction, technical report, English language, file no.
1262/RRL 315, angle of arrival, radio signals, antenna  arrays, direction
finding, radio equipment, azimuth, ionospheric propagation, high frequency,
simulation, digital computers, phase, radio interferometers, errors,





Elevation Angle of Arrival Determination in the Wullenweber RDF
System.   <NOTE>  Technical rept.
Title Text
Jones, Jr., Edwin C., Ernst, Edward W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report TR-5-RRL-PUB-315, 44 pages; August, 1966.
Source Text
angle of arrival, radio signals, antenna arrays,
direction finding, radio equipment, direction  finding,
azimuth, ionospheric propagation, high frequency,
simulation, digital computers,  phase (electronics),
radio interferometers, errors, Wullenweber antennas,
NTISDODXD
Keyword Text
The problem of determination of the elevation angle of arrival of ionospherically
 propagated high frequency radio signals with circular antenna arrays has
been investigated  through the technique of digital simulation. A system that
is believed to be practicable  is proposed; its implementation requires the use
of modern digital data processing  techniques and computer facilities.  The
system combines, by phasor addition, signals on  opposite sides of the array
from the azimuthal direction of arrival of a signal. The  apparent result is a set
of `phantom' antennas. Certain selected pairs of these antennas are  then
used as interferometers, and the results of 8 to 10 such calculations are







Ionospheric Data ReportTitle Text
Kovattana, TermpoonAuthor Text
Military Research  and Development Center, Bangkok, Thailand, Report No.
66-008, DDC no. AD 802 606,  MRDC-Military Research and Development
Center, Bangkok, Thailand, Report No. 66-008, August 1966.
Source Text
Keyword Text
Ionospheric observations are being carried out at the Electronics Laboratory of
the Military Research and Development Center in Bangkok, Thailand.  The
Center is a Joint Thai-United States organization supported by the Thai
Ministry of Defense and the U.S. Office of the Secretary of Defense,
Advanced Research Projects Agency R&D Field Unit.  Data are being taken
with a modified model C-2 Vertical-Incident sounder.  Ionograms are supplied
to Environmental Sciences Services Administration at Boulder, Colorado for
inclusion in the data base which supports their production of the World Wide
Propagation Charts.
Vertical-Incidence Sounder Site at Bangkok, Thailand
Geographic
  Latitude:  13.73ºN
  Longitude:  100.57ºE
Geomagnetic
  Latitude:  2.5ºN
  Longitude:  169.83ºE
(Author's abstract, technical report, English language, file no.  1021,






Predicting Statistical Performance Indexes for High Frequency
Ionospheric Telecommunications Systems
Title Text
Lucas, Donald L. and Haydon, George W.Author Text
Environmental Science Services Administration, Institute for
Telecommunication Sciences and Aeronomy, Boulder, Colorado, IER-1, ITSA-
1, DDC No. AD 644 827, August 1966.
Source Text
Keyword Text
Methods for predicting the performance of high frequency ionospheric
telecommunication systems are revised to include recent improvements in the
basic ionospheric and geophysical data.  Revised techniques for the
processing of this data by high speed electronic computers is described in
detail with emphasis on better statistical descriptions of the expected
performance of radio systems depending upon ionospheric propagation of
radio waves.  The application of the prediction techniques to communication
problems is illustrated and the concept of service probability in ionospheric
telecommunication systems is introduced.  Comparisons between predictions
and circuit operations are shown.  (Author's abstract, technical report, English






Predicting Statistical Performance Indexes for High Frequency
Ionospheric Telecommunications Systems
Title Text
Lucas, Donald L. and Haydon, George W.Author Text
ESSA Technical Report IER 1-ITSA 1, AD-644827, Institute for




Methods for predicting the performance of  high frequency ionospheric
telecommunication systems are revised to include recent improvements in the
basic ionospheric and geophysical data.  Revised techniques for the
processing of these data by high speed electronic computers is described in
detail with emphasis on better statistical descriptions of the expected
performance of radio systems depending upon ionospheric propagation of
radio waves.   The application of the prediction techniques to communication
problems is illustrated and the concept of service probability in ionospheric
telecommunication systems is introduced.  Comparisons between predictions
and circuit operations are shown.  (Authors' abstract, technical report, English






Study and Investigation of UHF-VHF AntennasTitle Text
Lyon, John A. M., Alexopoulos, Nicholas G., Rassweiler, George G.,
Smith, Dean L., Parker, William W. and Wu, Pei-Rin
Author Text
University of Michigan Radiation Lab., Dept. of Electrical Engineering, Report
No. 7848-2-Q, August 1966.
Source Text
Keyword Text
This second quarterly report indicates the effort devoted to each of the four
assigned tasks of this project.  Preliminary design considerations have been
undertaken in Task 1 which requires a conical spiral antenna of very much
reduced physical size.  In order to meet specific performance requirements
some time has been devoted to arrangements for experimental facilities.
Power sources each with an output over 100 watts at specified frequencies
within the range 200-600 MHZ have either been made or are in a state of
preparation.  Under Task 2, an array consisting of interdigital slots is being
adapted for ferrite loading, initial studies have emphasized beam pattern and
gain.  At this point, further work on magnetic tuning and bandwidth are being
started.  Under Task 3, some mathematical studies of endfire ferrite rod
antennas suitable for the range 300-1000 MHZ have been started.  The
determination equation corresponding to the boundary value problem is being
subjected to computation through the use of a computer.  Under Task 4, a
broad view as to approaches for ferrite loaded antennas capable of operating
as low as 30 MHZ has been taken.  The cubical quad antenna has been one
selected for fairly intensive detailed studies under loading conditions.






Circular Arrays of Beverage Antennas for High Frequency Direction
Finding
Title Text
Martin, Paul E.Author Text




The major effort during the past quarter has been devoted to the accumulation
of bearing accuracy data on the Beverage arrays and the AN/TRD-15 Doppler
array.  Approximately 3000 bearings, many simultaneous intercepts on both
Beverage and Doppler, have been obtained.  The large Beverage array A-II has
been lowered from the original one-meter height above ground to a nominal
four-inch height.  Initial measurements indicate an improvement in
performance below 5 MHZ.  Work has also begun on the transportable
Beverage array and support equipment that is to be delivered at the close of







A Digital Bearing Computer for Monopulse Mode Operation of the
Wullenweber RDF  System.   <NOTE> Technical rept.
Title Text
Medill, D. G., Ernst, E. W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report TR-3-RRL-PUB-313, 52 pages; August, 1966.
Source Text
digital computers, direction finding, antenna arrays,
simulation, radio signals, azimuth, computer
programming, phase (electronics), angle of arrival,
voltage, NTISDODXD
Keyword Text
This work describes a digital bearing computer for the Wullenweber RDF
system in the  monopulse mode.  The phase difference between the left and
right bank signals is the  principle indicator of bearing azimuth time averaging
is shown to produce the bearing  of the primary signal and further computation
using selected values of the sequence of  phase differences will yield the
bearing of the secondary signal and the relative  amplitude. The errors which






HF Spaced Loop AntennaTitle Text
Moore, John D. and Castles, M. P.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Quarterly Report No.  2, ECOM-01960-2, August 1966.
Source Text
Keyword Text
The experimental investigation under Phase I is emphasized in this report.
The third model of the breadboard coaxial spaced loop antenna has been
used in the majority of the experimental work of this and the previous
reporting period.  The omnidirectional distortion in the third model reported
previously was eliminated by shielding the control cable within the metal mast
extensions used on the modified pedestal.  Because other magnitude of the
distortion had previously increased with frequency, the third breadboard model
was tested to 14 MHZ to insure that the distortion had been eliminated rather
than being moved up in frequency.  An aircraft mounted target transmitter was
used to demonstrate that the spaced loop provides accurate bearing
information at angles of elevation up to 85 degrees for all signal polarizations.
The sensitivity of the third breadboard model has deteriorated as a function of
time.  This loss in sensitivity has been traced to a lowering of tuned circuit Q
caused by a decrease in RF resistance of the material (paper base phenolic)
used to make the loop electrostatic shield gap spacers.  A better material
(lexan) will be used for the gap spacers for the final model.  Limited tests of
the third breadboard model using skywave signals show that for a sample of
214 bearings, the average error was -0.15 degrees and the standard deviation
2.29 degrees.  A portion of these data taken only during continuous rotation of
the AN/PRD-7 and -8 pedestal had an average error of -0.01 degrees and a
standard deviation of 2.46 degrees  for a sample of 136 bearings.  Remaining
data taken by aural null techniques had an average error of -0.4 degrees and a
standard deviation of 1.95 degrees for 78 bearings.  It is suggested that these
results are related to the low polarization error of the antenna.  The
mechanical design of machine parts necessary for the construction of the
final development model has been completed.  The electrical design is
approximately 75 percent complete.  Fabrication of machine parts for the final
model was 20 percent complete at the end of the reporting period.  (Authors'
abstract, technical report, English language, file no. 1000, coaxial spaced






A New Method to Measure Electron Collision Frequencies in the
Ionosphere by Means of the Faraday Rotation Process
Title Text
Papagiannis, Michael D.Author Text
Boston University, Physics-Astronomy Dept. Boston, Mass., Scientific
Report No. 4 AFCRL-66-618, DDC No. 641 897, August 1966.
Source Text
Keyword Text
A linearly polarized wave propagating in a quasi-longitudinal direction will
become elliptically polarized and show Faraday rotation after passing through
an absorbing magnetoionic medium.  The theoretical analysis of the problem
has yielded a simple expression which relates the collision frequency of the
transversed medium to the Faraday rotation and the axial ratio of the received
elliptically polarized waves.  Thus by means of the derived equations, one can
determine the collision frequency by measuring the axial ratio and the
Faraday rotation of the transmitted signals.  This new method can be used in
experiments with sounding rockets to obtain altitude profiles of the collision
frequency in the lower ionosphere.  It can also be used in satellite-to-ground
experiments to determine the total absorption along the ray path.  The
applicability of the proposed new method in rocket and satellite experiments
is demonstrated in the present report by means of numerical calculations with
typical ionospheric profiles and appropriate transmitting frequencies.







Description and Results of a Highly Directive Electrically Small AntennaTitle Text
Pitts, S. B.Author Text
Air Force Avionics Laboratory, Wright Patterson Air Force Base, Ohio, Report
No. TR-66-198, DDC No. AD 803 749, August 1966.
Source Text
Keyword Text
Free-space antennas, to be efficient in VHF and HF bands have, to date,
been so large that airborne installations have been impractical.  To overcome
the problems of the free-space antennas, a new type of radiating structure,
which may be classed as a highly directive electrically small antenna, has
been conceived and is described in this report.  The structure of the new
antenna is a unique combination of a ferrite-filled cavity antenna and a
mutually coupled aperture array called a Radant.  The ferrite cavity provides
the electrically small feature; the Radant provides the focusing effect for
achieving the high directivity.  The highly directive electrically small antenna
was tested at 600 MHZ; however, lower frequencies are  presently within the
state-of-the-art techniques.  Experimental data on radiation patterns, input
impedance, and antenna efficiency are presented.  A brief theoretical analysis
of the array is derived and verified by measurements of the radiation pattern.
Variations of the original concept and potential Air Force applications are
suggested.  (Author's abstract, technical report, English language, file no.






Measurement of Polarization Statistics of Signals Received over a Short
Range HF Path
Title Text
Porter, Gene C.Author Text




A study was performed to measure variations in the polarization
characteristics of an HF signal received over a short range ionospheric path.
This paper describes a limited number of experiments using signals from
Station WWV to determine the statistical nature of the polarization ellipse at
the receiving site, Hathaway Hill, near Rochester, N.Y. The approach
employed was to regard the elliptically polarized wave as the resultant of two
linearly polarized waves of the same frequency and to measure the amplitude
and phase of these two components by employing orthogonally oriented
receiving dipoles and associated devices to provide continuous recordings of
the variables.  Three types of data were recorded during a one-week field test
period, and samples of each type were reduced and analyzed.  The data
compiled showed that the received signal exhibits Rayleigh fading
characteristics with a mean fading rate of approximately 0.15 fades per
second.  The envelopes of the received components exhibit a high correlation
in the morning hours, considerably less correlation in the afternoon, and a
high correlation in the evening characterized by a substantial offset in time
between the fading of the two components which is often periodic.  The
envelope of the cross correlation function indicates that the conditions
causing the disturbances are changing slowly on a minute-to-minute basis,
although complete polarization rotation appears to take about 5 to 10
seconds and is characterized by both phase and amplitude changes of the
component waves.  It appears that the milder perturbations of relative phase
are confined within limits of approximately ±90 degrees, and severe
perturbations are characterized by a rapid monotonic change in the relative
phase of the components of 2π.  (Author's abstract, formal literature, English






Sferics from Lightning within a Warm CloudTitle Text
Rossby, Stig A.Author Text
J. Geophys. Res., vol. 71, no. 16, 15 August 1966.Source Text
Keyword Text
During a series of observations of UHF sferics at 610 MHZ, lightning was
observed in two small cumulus clouds with tops well below the freezing
altitude.  UHF sferics in association with lightning discharges appear
generally as trains of microsecond pulses lasting 10 or more microseconds.
The temporal density of pulses in  the warm-cloud sferic is less than that in
the sferic of a large cumulonimbus.  The visible flashes from warm clouds
appear to be more frequent, although of shorter duration, than those of a large







Transport of Energy by Electromagnetic WavesTitle Text
Rotenberg, M. A.Author Text
Proc. Roy. Soc., vol. 293, no. 1434, 9 August 1966.Source Text
Keyword Text
Using a method of successive approximations, the paper deduces from the
Einstein-Maxwell equations of general relativity the well-known result that
electromagnetic waves emitted by a source carry away energy from the







Comparative Characteristics of Methods for Measuring Angular
Coordinates in the Presence of Noise
Title Text
Samsonenko, S. V.Author Text
Telecommunications, no. 8, part 2, pp. 128-33, August 1966.Source Text
Keyword Text
The accuracies of angular-coordinate measurements in the presence of noise
by the linear-scanning method and by the equisignal-zone method (the two-
position method) are compared.  It is shown that for the same number of
pulsed signals in a packet, the two-position method gives the greater
measuring accuracy.  (Abstract source unknown, formal literature, English






Survey of VLF Electric Fields in the Magnetosphere with the Polar
Orbiting Spacecraft 1964-45A
Title Text
Scarf, F. L., Crook, G. M., and Fredericks, R. W.Author Text
Radio Science, vol. 1, no. 8, August 1966.Source Text
Keyword Text
The VLF electrometer on the Lockheed-Aerospace P-11 satellite, 1964-45A,
sampled ambient electric fields in the frequency range 1.7-14.5 kc/s.  Tape-
recorded data for 16 full orbits were obtained between 15 August 1964 and 13
September 1964.  A complete description of the experiment is given, the
results for 8 of these passe s are displayed and analyzed, and the remaining
measurements are summarized.  It is argued that the observed fields
generally represent electrostatic plasma oscillations in the ambient medium,
and various sources of the large nonequilibrium noise enhancements are
considered.  It is noted that d-c electric fields parallel to the geomagnetic field
lines (possibly associated with the flute instability) could produce the large-
amplitude plasma oscillations and related phenomena.  (Abstract source






The Multiplate AntennaTitle Text
Schell, A. C., Franchi, P. R., Goggins, W. B. Jr., and Forbes, G. R.Author Text
Air Force Cambridge Research Laboratories, Bedford, Massachusetts, Report
no. AFCRL-66-535, DDC. No. AD 642 430, August 1966.  (Condensed report
published in Trans. I.E.E.E., vol. AP-11, September 1966.)
Source Text
Keyword Text
The multiplate technique is a method of antenna design that is intended to
allow the  economical construction of very large antennas.  The aperture area
is divided into a large number of reflectors that can be adjusted in orientation
and height.  These plates are positioned so that energy from a desired
direction is redirected to add at the focus.  In this paper, an analysis of the
effects caused by the interstices in a multiple plate antenna is presented.
The loss due to gaps and shadowing, the variation in effective receiving cross
section, and the radiation pattern are determined.  The bandwidth properties
of this type of antenna are analyzed, and methods for reducing the effect of
frequency dispersion on the pattern are  presented.  A short discussion of the
components of a 2500-foot multiplate antenna is included.  An experimental
program of measurement has determined the radiation pattern, the efficiency
and the relative change of gain and antenna temperature versus beam angle of
a test section of a multiplate antenna.  The effect of the interstices in the
reflecting surface produced grating lobes of approximately -20 dB and an
additional temperature component that varied from 20 degrees K - 65 degrees
K depending on the beam angle.  (Authors' abstract, technical report, English






Advances in Ionospheric Physics in the Rocket and Satellite EraTitle Text
Schmerling, E. R.Author Text
Rev. Geophys., vol. 4, no. 3, August 1966.Source Text
Keyword Text
With the systematic use of rockets and satellites, a great deal of progress
has been made in increasing our knowledge and understanding  of the
ionosphere and the interaction of radio waves with a magnetoplasma.  This
paper attempts to summarize the major results obtained during the last sex
years.  During this period, helium was found to be an important atmospheric
constituent; topside sounders produced the first survey of the electron
distribution above the peak of the F region; several types of plasma resonance
were discovered; electron temperatures were observed to be systematically in
excess of neutral temperatures, even at night; and new types of whistlers
were observed.  Steady progress was made in establishing the sources of
ionization, from the cosmic rays effective below 70 km to the particular
regions in the solar X-ray and UV emissions responsible for ionization at
greater altitudes.  Less progress has been made in understanding the
mechanisms of electron loss, since uncertainties still exist about reaction
rates, the role of minor  constituents, and the contributions of electrodynamic
transport.  As a result of the observations made during the past six years, a
new picture of the ionosphere is emerging which is very different from the old
one of layers produced in an isothermal atmosphere by monochromatic
radiation.  Although the new picture is much more complicated, it is firmly
based on observation, and it holds out a real hope that the solution of some
outstanding problems is now within reach.  (Author's abstract, formal






An Easily Constructed VLF Transmitting AntennaTitle Text
Seeley, W. W.Author Text




A moderately efficient, low cost, broad-band VLF transmitting antenna that
can easily be constructed over low-conductivity terrain is discussed.  The
antenna consists of 20 horizontal conductors 12 km in length that are
arranged into four dipoles λ/2 apart which radiate a 26-degree steerable beam.
 The dipoles are 1 λ in length and are fed off-center to obviate vertical
radiation; their radiation patterns and those of the four-dipole array are
presented.  Dipole input impedances and antenna efficiency at 20 kHz are
derived; antenna voltage and current at 1 MW input power are shown to be
satisfactory.  (Author's abstract, technical report, English language, file no.






Effects of Noise and Signal Fluctuations on Angle TrackingTitle Text
Shirokov, V. V. and Loginov, V. A.Author Text
Radiotek . and Elek ., vol. 11, no. 8, pp. 1369-79, English translation in Radio
Engineering, pp. 1192-1200, August 1966.
Source Text
Keyword Text
The effects of noise and signal fluctuations on the performance of a
noncoherent angle-tracking radar with an amplitude comparison system are
investigated.  The effect of the AGC system on the value of random and
dynamic angle error of the radar is analyzed.  (Abstract source unknown,






Nature and Optimization of the Ground (Lateral) Wave Excited by
Submerged Antennas
Title Text
Staiman, D. and Tamir, T.Author Text
Proc. I.E.E., vol. 113, no. 8, August 1966.Source Text
Keyword Text
The radiation of a dipole immersed in a conducting dielectric halfspace
bounded by air is examined by employing a representation which resolves the
field into a spacewave, a lateral wave and lower-order diffraction terms.  At
points away from the interface between the two media, the far field is given
primarily by the spacewave which appears as a geometric optical-ray
contribution.  However, at points close to the air-dielectric boundary, the field
(referred to as a groundwave) is dominated by the lateral wave, the quasi
optical properties of which are discussed in detail.  It is shown that the
groundwave may be enhanced by orienting the dipole in a direction which
optimizes the excitation of the lateral wave.  The optimum condition is
obtained as a function of the properties of the lossy medium, and it is shown
that, for small conductive losses, the groundwave is strongest when the free-
space radiation of the dipole is directed at an angle close to the critical angle
of reflection in geometrical optics.  For large losses, the optimum orientation
is realized when the dipole is nearly parallel to the interface, in agreement
with previous results.  Quantitative results are presented for the fields
produced under these optimum conditions; calculations are given over wide
frequency ranges for representative cases of grounds consisting of dry earth,
moist earth or seawater.  (Authors' abstract, formal literature, English






Some Factors Concerning Electromagnetic Wave Propagation in the
Earth's Cruse
Title Text
Wait, J. R.Author Text
Proc. I.E.E.E., vol. 54, no. 8, pp. 1020-5, August 1966.Source Text
Keyword Text
A brief survey of the geophysical considerations which govern propagation of
electromagnetic waves in t he earth's crust.  It is indicated that the electrical
conductivity of crustal materials depends, in a very complicated manner, on
moisture content, porosity, temperature, and pressure.  It is suggested that
communication ranges in the crust will seldom exceed 100 km except when
basement rock conductivities are less than 10-6 mho/m.  (Engineering






Electromagnetic Propagation in an Idealized Earth Crust WaveguideTitle Text
Wait, James R.Author Text
Radio Science, vol. 1, no. 8, August 1966.Source Text
Keyword Text
An electromagnetic waveguide in the earth's crust is idealized as a
homogeneous lossy dielectric slab which is bounded by two homogeneous
semi-infinite conducting media.  The source is a vertical electric dipole which
is either above or below the upper surface of the horizontal slab.  The exact
integral formula for the field is evaluated by function-theoretic means.  It is
shown that the dominant contributions are the propagating waveguide modes
in the slab, although the lateral waves should not be ignored.  The excitation
of the waveguide modes and the relevant height-gain and depth-gain functions
are also discussed.  The attenuation characteristics of the modes are
considered in some detail.  It is shown that the principal loss mechanisms
are the ohmic dissipation within the waveguide and the energy transmitted
through the upper and lower walls into the bounding media.  A numerical
example is chosen where all three loss mechanisms are of the same order of







A Method of Measuring the Multipath Components of a FieldTitle Text
Watterson, C. C.Author Text
Institute for Telecommunication Sciences and Aeronomy, Boulder, Colorado,




A description and analysis is presented of a method of making field-strength
measurements in a multipath field from which computations can be made of
the amplitude, phase, and angle of arrival of each of a number of coherent
elliptically-polarized plane-wave multipath components.  The method requires
that the amplitude and phase of the received signal from a moving dipole or
other small-aperture antenna be measured as the antenna is moved
successfully along three orthogonal straight-line paths.  The dynamic range of
the amplitude of the multipath components which can be measured is
approximately equal to the ratio of the amplitude of the strongest component
to the magnitude of the errors of measurement.  The angular resolution is
approximately equal to the beamwidth of an antenna whose aperture equals
the distance of movement of the dipole.  The errors in the solutions are least
for the strongest multipath components and greatest for the weaker
components.  In a computer evaluation which used measurements of two-
figure accuracy, the stronger component errors were less than one-tenth of a
dB in amplitude, several tenths of a degree in phase and about one-tenth of a
degree in angle of arrival.  Measurements of an actual multipath field have
demonstrated the practicality of the technique.  (Abstract source unknown,
technical report, English language, file no. 1300, electromagnetic fields,






A Method of Measuring the Multipath Components of a Field. <NOTE>
Technical rept.
Title Text
Watterson, C. C.Author Text
Technical Report from:  Institute for Telecommunication Sciences and
Aeronomy, Boulder, Colo., Report ITSA-6-IER-6, 47 pages; August, 1966.
Source Text
electromagnetic fields, measurement test methods,
phase,  measurement, angle of arrival
Keyword Text
A description and analysis is presented of a method of making  field-strength
measurements in a multipath field from which  computations can be made of
the amplitude, phase, and angle of  arrival of each of a number of coherent
elliptically-polarized  plane-wave multipath components.  The method requires
that the  amplitude and phase of the received signal from a moving  dipole or
other small-aperture antenna be measured as the  antenna is moved
successively along three orthogonal  straight-line paths. The dynamic range of
the amplitude of the  multipath components which can be measured is
approximately  equal to the ratio of the amplitude of the strongest component
to the magnitude of the errors of measurement.  The angular  resolution is
approximately equal to the beamwidth of an  antenna whose aperture equals
the distance of movement of the  dipole.  The errors in the solutions are least
for the  strongest multipath components and greatest for the weaker
components. In a computer evaluation which used measurements  of two-
figure accuracy, the stronger component errors were  less than one-tenth of a
dB in amplitude, several tenths of a  degree in phase and about one-tenth of a
degree in angle of  arrival. Measurements of an actual multipath field have






Techniques for Integrating Solid-State Circuitry into AntennasTitle Text
AnonymousAuthor Text
Ohio State University Research Foundation, Columbus, Ohio, Antenna
Laboratory Report No. 2142-7, DDC no. AD 802 729, 1 September 1966.
Source Text
Keyword Text
A class of antennas utilizing high-order mode excitation is presented in which
theory indicates that better than a 33 percent increase in directivity can be
obtained compared to a conventionally excited antenna of the same length.
Furthermore, the increase in directivity can be maintained over a 2:1
bandwidth.  Experimental verification is given and found to be in excellent
agreement.  Superposition of high-order modes on a ring is considered for
obtaining increased directivity.  It is shown that through superimposing two
such modes an improvement of 3.6 dB in directivity over a single mode is
possible.  Patterns, half-power beamwidth, side-lobe level, and back-to-front
ratio are considered for the two-mode case and for the cases in which the
modes vary from two through eight.  Consideration is given to multiport
antenna design.  A forthcoming report on mutual coupling in an array of
dipoles is briefly discussed.  Design changes for the 1 GHz slot
antennamitter are given.  The new design incorporates an oscillator amplifier,
and varactor tripling.  Several new circuit packages are discussed and their
applications to the control circuitry for the 1 GHz slot antennafier array are
considered.  The new packages are incorporated into the digital control
element resulting in a design improvement in terms of each of construction
and flexibility for future requirements, along with other advantages.  (Author's







Polarization Variation of Satellite-Emitted Radio SignalsTitle Text
Arendt, P. R., Fischer, W. H., Grau, J., Soicher, H. and Vogt, G.Author Text
J. Geophys. Res., vol. 71, no. 17, pp. 4147-55, 1 September 1966.Source Text
Keyword Text
A new system for the measurement of the actual momentary values of the
Faraday rotation polarization vectors of satellite-emitted frequencies has been
developed.  Measurements of the relative polarization angles of the S-676
satellite-emitted 40- and 41-Mc/s signals, from which the absolute rotation
angle is obtained, have been made at 1-second intervals.  A comparison of
momentary polarization angles at 40 and 41 Mc/s made during the center part
of overhead satellite passages shows deviations from the expected inverse-
frequency-squared relation.  It has been found that correct raw data can only
be obtained from the difference of simultaneous polarization measurements
during a short interval when this difference is near π radians.  Correction for
antenna geometry error and for nonlinear system errors permits electron
content evaluation with 1 percent precision over a latitudinal range of about 10







HF Radio Measurements of High-Altitude Acoustic Waves from a Ground-
Level Explosion
Title Text
Barry, G. H., Griffiths, L. J. and Taenzer, J. C.Author Text
J. Geophys. Res., vol. 71, no. 17, pp. 4173-82, 1 September 1966.Source Text
Keyword Text
Linear acoustic theory predicts that a large ground-level explosion--several
hundred tons of TNT--should produce a pressure wave amounting to several
percent of ambient in the atmosphere 200 km above the explosion.  Analysis
of the interaction of such a pressure disturbance with the ionosphere implies
that the passage of the wave should be readily measurable by means of
vertical-incidence radio phase-path soundings.  Radio measurements made at
the time of a 500-ton explosion have confirmed the hypothesis.  The shape of
the observed phase disturbance agrees well with that predicted, and the
observed onset times check to within 10 seconds with acoustic ground-to-
ionosphere travel times.  The amplitude and duration of  the disturbances
were approximately 100 radians and 2 minutes, respectively.  The amplitude
is slightly smaller than predicted; however, the observe duration is
approximately twice that calculated.  Refining and fitting the model to obtain
better agreement--especially in disturbance onset time, shape, and duration--
may represent a technique for improving present estimates of the upper-
atmosphere density molecular weight and temperature.  (Abstract source






Supersonic Transport Development Program.  Phase III Proposal. Boeing
Model 2707.  Communications/Navigation Subsystem Specification
Title Text
Barton, Howard G.Author Text
Boeing CO Seattle Wash Supersonic Transport Div., Report D6A10122-1, 395
pages; September, 1966.
Source Text
communication and radio systems, specifications, radio
navigation, jet transport planes, inertial navigation,
transponders, intercommunication  systems, mapping,
supersonic aircraft, instrumentation, very high
frequency, static  dischargers, lightning arresters,
magnetic recording systems, television equipment,
radar, aviation safety, high frequency, meteorological
radar, direction finding, radio  equipment, glide path
systems, radio beacons, distance measuring equipment,
radio  altimeters, instrument panels, display systems,
supersonic transports, NTISDODXD
Keyword Text
This specification defines the objectives, criteria, and configuration, and
establishes the  requirements for performance, design, test, and qualification
of the navigation and  communication subsystem for the prototype model






Linear High Frequency Antennas over a Finitely Conducting Spherical
Earth
Title Text
Berry, Leslie A. and Chrisman, Mary E.Author Text
Institute for Environmental Research, IER 8-ITSA 8, September 1966.Source Text
Keyword Text
Vertical radiation patterns of vertical quarter-wave monopoles, and of vertical
and horizontal half-wave dipoles located at various heights up to twenty
wavelengths over several typical types of ground are shown.  Vertical
antennas have the best low-angle patterns at low heights and at medium
heights over land.  For low and medium antenna heights, only vertically
polarized antennas over water radiate appreciable energy at zero or negative
elevation angles.  The propagation factor used to calculate the antenna
patterns can be accurately evaluated with the simple two-ray theory for
elevation angles greater than one or two degrees.  For smaller, and negative
elevation angles, the full wave theory for diffraction by a sphere must be used.
 (Authors' abstract, technical report, English language, file no. 1228, antenna






Microwave Radiometric Sensing for Air NavigationTitle Text
Blinn, John C. III and Campbell, James P.Author Text
Trans. I.E.E.E., vol. AES-2, no. 5, pp. 585+, September 1966.Source Text
Keyword Text
This paper discusses the results of an analytic study of the feasibility of using
microwave radiometry as a technique for navigation data sensing in Army
aircraft.  The study included a review of Army aircraft characteristics and
navigation requirements.  Various means of sensing passively aircraft velocity,
altitude, and velocity-altitude ratio were considered.  While there appears to
be no practical method for direct measurement of either velocity or altitude
separately, it does appear possible to measure velocity-altitude ratio by
comparing radiometric signals received from the terrain along the aircraft
ground track.  When combined with a radar altimeter, such a sensor could
yield navigation data compatible with Army aircraft requirements.  Microwave
radiometry may also be the basis for direction sensing (to known landmarks)
in high-flying aircraft or satellites.  (Abstract source unknown, formal
literature, English language, document not available, altitude, direction,






Transequatorial F-Layer Propagation Study.   <NOTE> Final rept.Title Text
Bowen, E. D., Fay, W. J., Heritage, J. L., Buss, J. R., Andersen, K. J. B.Author Text
Smyth Research Associates San Diego Calif., Report SRA-525-RADC-TR-66-
504, 102 pages; September, 1966.
Source Text
ionospheric propagation, radio waves, very high
frequency, multipath transmission,  radio fields, angle
of arrival, velocity, ionosphere, diurnal variations,
radio transmitters, Ryukyu islands, radio receivers,
radio reception, Australia, Malaysia, F region,
NTISDODXD
Keyword Text
This final report describes an experimental research program on the
transequatorial, log  range, VHF propagation in the Far East during the sun
spot minimum.  Four VHF  frequencies, 34, 45.1, 54, and 77 MHZ were
transmitted from Okinawa and received at  Darwin, Australia, and Lautoka, Fiji
Islands. The Okinawa-Darwin path was 4300 km  and oriented along a
magnetic meridian, while the Okinawa-Fiji path was 7200 km long  and
formed an angle of 36 degree with the magnetic equator. The basic data
obtained  were signal strength, path loss, angle of arrival, pulse multipath, and
travel time  measurements. The signal reception favors the north-south path
by a 2 to 1 ratio at 34  MHZ and larger ratios at higher frequencies.
Dissimilarities were observed between the  diurnal variation of signal strength
for Darwin and Fiji. Both receiving sites show  minima in signal level at
sunrise but Fiji activity peaks in the early afternoon while  Darwin peaks in the
early evening. The seasonal variation maximizes near the equinox  with a
pronounced minimum at the December solstice and only a slight minimum at
the  June solstice. Two modes were observed which are unique to the
equatorial paths. The  normal mode exhibits path losses close to free space
loss, low elevation angle, and  support of frequencies as high as 45 MHZ.
The anomalous mode supports frequencies  through 77 MHZ with frequency
independent transmission loss through 54 MHZ. It is  characterized by rapid
fading and is received at relatively low elevation angles (6 degree)  The







Direction Finding Data Control System  (DFDC)Title Text
Capron, Bruce, Kimball, David and Vincent, RichardAuthor Text
Sylvania Electronic Systems-West, Mountain View,  California, Final Report
No. 65R11, DDC No. AD 378 753L. September 1966.
Source Text
Keyword Text
(Abstract not available, technical report, English language, document not







Bulletin of the Radio and Electrical Engineering Division, National
Research Council of Canada
Title Text
Chisholm, W. F.Author Text
vol. 16, no. 3, Ottawa, Ontario, Canada, National Research Council of
Canada, Division of Radio and Electrical Engineering, September 1966.
Source Text
Keyword Text
The bulletin presents a quarterly review of the work of the Radio and Electrical
Engineering Division, exclusive of classified defense projects, and is prepared
for the information of engineers and scientists working in fields related to the
divisional program.  Topics of special interest may appear as feature articles.
(Author's abstract, technical report, English language, document not
available, scientific research, abstracts, Canada, remote control systems,
model basins, model tests, data processing  systems, luminescence, radio
receivers, X-band, ships, radio navigation, meteorites, airglow, infrared
radiation, electrical engineering, recording systems, radio astronomy,
polarization, ionization, electron bombardment, direction finding, muscles,






An Investigation of the Model AS-1705 Loop AntennaTitle Text
Cole, R. W. Jr.Author Text
Naval Research Lab., Washington, D.C., NRL Memorandum Report 1726,
DDC No. AD 377 159,  10 September 1966.
Source Text
Keyword Text
The AS-1705 antenna was developed to compliment  the capabilities of the
AN/BRA-16 multi coupler system.  In this system, a preamplifier and tuning
device are located at the base of the antenna.  This arrangement is used to
establish the signal-to-noise (S/N) ratio of the system prior to any degrading
effects that might be associated with the comparatively long cable run joining
the antenna and the system console.  To realize the full potential of this
system it is necessary that the antenna possess a high Q value both in air
and submerged.  In addition to high submerged Q values, the antenna was to
withstand hydrostatic pressures of 2000 pounds per square inch, survival
speeds comparable to the AT-317/C, and the weight was to be such that
minimal structural changes would be necessary to the submarines.  In order
that the operational capabilities of the submarine were not impaired, the cross-
sectional area was restricted to one and one-half times that of the AT-317/C.
The increase in size gave an increase in capture of approximately two-to-one
compared to the AT-317/C antenna or a theoretical broadband improvement
factor of six decibels (db).  (Abstract source unknown, technical report,






Introduction to Synthesis of Radio Guidance and Tracking StationsTitle Text
Cosaert, R.Author Text
ELDO TM F17, September 1966.Source Text
Keyword Text
In order to provide the non-specialist with an insight into the choice of the
basic station parameters, a review of elementary theory on radio guidance
and tracking stations is presented.  The presentation is intended to be of
direct interest to the E.L.D.O. Future Program Project Studies on radio
guidance and tracking stations.  It should be noted, however, that none of the
system discussed should be considered as a definite proposal.  They are all
ad hoc examples that enable us to think in terms of concrete systems and
are therefore useful as a reference or guide for developing a program of future







Development of VHF and UHF Propagation Curves for TV and  FM
Broadcasting
Title Text
Damelin, Jack, et al.Author Text
Federal Communications Commission, Washington, D.C., Distributed by




This revision of the FCC Report No. R-6502 (Ref. 1) presents the data and
background material leading to the development of improved field strength
propagation curves in the VHF and UHF bands, as proposed for use in
television and frequency modulation broadcasting services by the Federal
Communications Commission.  The existing FCC rules contain VHF and UHF
propagation curves developed in the late 1940s as a result of studies made by
the Ad Hoc Committee for the evaluation of  the radio propagation factors
concerning television and frequency modulation broadcasting services in the
frequency range 50-250 Mc/s, FCC Docket Nos. 8736, 8975, and  9175 (Ref.
2).  Since then, additional  field strength data have become available to the
Commission and studies have been made to improve the accuracy of the
existing curves.  The first major step in this direction was taken in 1960 by
the Radio Propagation Advisory Committee (RPAC) composed of engineers
from the industry, the FCC, and other government agencies.  Results of the
RPAC efforts proved helpful in the subsequent work of the Commission's
engineers in developing complete sets of VHF and UHF propagation curves,
culminating  in rule-making proceedings in Docket No. 16004 proposing the
incorporation of the new curves in the FCC rules.  (Author's abstract,






Frequency Splitting of Solar Radio BurstsTitle Text
Ellis, G. R. A. and McCulloch, P. M.Author Text
Nature, vol. 211, pp. 1070-1, 3 September 1966.Source Text
Keyword Text
As part of a new experimental and theoretical program of solar radio research
in Tasmania, a number of dynamic spectrographs are being built to obtain
information of the amplitude, polarization  and direction of arrival of radio
bursts with high time and frequency resolution.  The first two instruments,
which have been in operation since early 1965, have the following
specifications:  (a) frequency range 8-230 Mc/s, bandwidth 200 kc/s sec-1,
scan rate 200 sec-1; (b) frequency range 24-28 Mc/s, bandwidth 50 kc/s sec-1,
scan rate 200 sec-1.  Each uses a fixed log periodic antenna directed
obliquely into a horizontal reflecting screen.  In receiver (a), the first oscillator
frequency is swept with a varactor over the range 440-662 Mc/s and there are
three intermediate frequency amplifiers at 760 Mc/s, 50 Mc/s and 10 Mc/s
respectively.  Records of dynamic spectra are made on 35 mm film moving at
18 in./h for 8 h each day and intermittently with a film speed of 6 in./min
during solar bursts.  The operation of the faster camera is initiated  by the
bursts.  Apart from a few bursts, mainly type III, nothing of significance was
recorded until the major series of radio outbursts which began on March 16,
1966, and continued until March 29.  This event was characterized by a single
spot group which, when observations began at 2200 U.T. on March 16, was
situated at approximately 45 degrees north latitude and 60 degrees east of
the meridian.   Large numbers of types I and II bursts and drift pairs and some
U-bursts were recorded.  (Authors' abstract, formal literature, English














The received noise is considered as the result of integrating several
atmospherics during the response time of the receiver.  The probability
distributions of this noise, and of current in lightning flashes are related by a
twofold Hankel transform.  The derived current distributions are inversely
proportional to the square of the current for very large amplitudes.  This
characteristic has been used to extend measured lightning statistics to larger
amplitudes.  The resulting received noise is characterized by a Rayleigh
distribution for small signals, and the distribution is inversely proportional to
the squared amplitudes for large signals.  The present calculations  provide
amplitude distributions of the received noise which approximate measured
noise characteristics  more closely than in earlier work, which was based on
the approximation of measured current distributions by two exponentials.






On the Determination of Fine  Scale Ionospheric Inhomogeneities by
Means of a Faraday Rotation Analysis of Echo II Radar Returns
Title Text
Goodman, John M.Author Text




Radar returns from Echo II satellite were obtained during a period of  sunspot
minimum at Randle Cliff (NRL-CBD).  By means of a Faraday rotation
analysis it was tentatively concluded that electron content inhomogeneities of
a few  percent exist over horizontal scales of between 8 and 24 kilometers.  It
was concluded that the accuracy of the technique which was employed to
deduce the inhomogeneities could be improved by increasing the radar signal
to noise ratio and by operating at  a lower radar frequency--possibly in the HF






Tropospheric Scatter Communications--Past, Present, and FutureTitle Text
Gunther, Frank A.Author Text
I.E.E.E. Spectrum, pp. 17+, September 1966.Source Text
Keyword Text
In the 11 years since the first practicable operational troppo systems were
developed, there has been a tremendous growth in their number and
complexity.  This article describes the principles and applications of
tropospheric scatter communications and discusses current development
trends.  Included is a table listing practically all of the tropo systems
installed around the world, with pertinent technical data, together with maps
showing the geographic location of most systems.  The maps are keyed to
the table for easy reference.  (Abstract source  unknown, formal literature,






VLF Sferics of Very Large Virtual Source Strength.  <NOTE>  Physical
sciences research papers
Title Text
Kalakowsky, C. B., Lewis, E. A.Author Text
Air Force Cambridge Research Labs L G Hanscom Field Mass., Report
AFCRL-PSRP-261-AFGRL-66-629, 29 pages; September, 1966.
Source Text
atmospherics, direction finding, very low frequency,
low  frequency, Massachusetts
Keyword Text
Two stations in New England, spaced 68.6 miles apart, recorded  sferic
waveforms in the frequency band 2.4 to 310 kHz.  Individual sferic sources
whose virtual locations, as  determined by triangulation with crossed-loop
direction  finders, fell within two areas of 290 square miles each were
identified, and those producing peak fields equivalent to 20  V/m at 50 miles
at both stations were selected.  In over two  years of recording there were
only 27 such sources, the  largest giving 58 V/m at both stations. Waveforms
from the  same source had nearly the same shape at the two stations, but
occasional amplitude disparities as great as 2:1 were noted.  It is shown that
such cases are consistent with an idealized  model in which the source is an
elevated, time-varying dipole  moment with its axis inclined away from the
vertical.  On the  ground plane, the electric field pattern is then directive and
the magnetic field lines are circles about a virtual source  displaced
horizontally from the actual source. Crossed-loop  direction finders would thus
indicate the direction of the  virtual source, rather than the true source. All 27
sferics  had rise times in the 4 to 20 microsec range, but differed in  initial
polarity, duration, and number of oscillations.  Those  recorded on the same
day from virtual sources in the same area  tended to have the same polarity,
but over the entire  recording period the polarities were nearly equally divided
between positive and negative. These sferics appeared as  single events,
rather than multiple events, and occurred  predominantly in the daytime from
April through October,  usually in conjunction with cold fronts and squall lines






An Experimental Investigation of the Conical, Four-Arm Logarithmic
Spiral Antenna with Large Cone Angle
Title Text
Kim, Ok KyunAuthor Text
University of Illinois, Department of Electrical Engineering, Urbana, Illinois,
Technical Report No. 4, Antenna Lab. Report No. 66-12, September 1966.
Source Text
Keyword Text
The basic characteristics  of the multi-mode conical four-arm logarithmic
spiral antenna with an included cone angle of  90 degrees were
experimentally investigated over a 4:1 frequency range.  From the near-field
amplitude measurements, the extent of the active region was defined and the
bandwidth of a given size antenna was calculated.  This bandwidth increased
with  increasing spiral angle α and with the order  of modes of operation.






Automatic Systems in Radio-engineering DevicesTitle Text
Krivitskii, B. K.Author Text
Foreign Technology Division, Wright Patterson AFB, Ohio, Report No. FTD-
HT-66-253, DDC no. AD 643 593, September 1966.
Source Text
Keyword Text
ABSTRACT NO. 1:  The book examines, on the basis of  automatic control
theory, the basic automatic systems employed in contemporary radio
engineering devices, systems for determining the direction of arrival of radio
waves, self-excited oscillator, frequency control systems, systems for
determining the time positions of pulses, and gain-control systems.  Also
described are the most commonly used measuring elements in these
systems; amplitude, phase, frequency and time discriminators. The book was
intended for use by students in the advanced radio-engineering  institutes and
can also be used by engineers concerned with automation problems of radio-
engineering devices.  (Author's abstract, technical report, English






Automatic Systems in Radioengineering DevicesTitle Text
Krivitskii, B. Kh.Author Text
Foreign Technology Div., Wright-Patterson AFB, Ohio.  Report FTD-HT-66-
253-TT-67-60199, 742 pages; September, 1966.
Source Text
remote control system, automatic, radio equipment,
remote control system, navigation aids, automation,
radar equipment,  automation, control systems,
direction finding, radio waves,  oscillators, radio
frequency, automatic gain control,  discriminators, USSR
Keyword Text
The book examines, on the basis of automatic control theory,  the basic
automatic systems employed in contemporary radio  engineering devices:
systems for determining the direction of  arrival of radio waves, self-excited
oscillator, frequency  control systems, systems for determining the time
positions of  pulses, and gain-control systems. Also described are the most
commonly used measuring elements in these systems: amplitude,  phase,






Range and Angle Corrections Due to the IonosphereTitle Text
Liu, A.Author Text
Space Programs Summary no. 37-41, vol. III, Jet Propulsion Lab., California
Institute of Technology, Pasadena, California, pp. 38-41, 30 September 1966.
Source Text
Keyword Text
Radio waves passing through an ionosphere are not only deflected from a
straight line (refracted), but also the speed at which the wave is propagated is
altered.  The  ionospheric effects turn out to be more severe for missions to
the inner planets than for missions to the outer planets.  The reason is that for
missions to Venus, for example, the observations are always taken more
nearly in the direction of the Sun, and hence, through a much thicker
ionosphere than for observations taken for a Mars mission, where for about
half the  duration of the mission, the measurements are taken at night.  A
program was written to ray-trace through a Chapman ionosphere, and curves
are presented to illustrate the effects of variations in the ionospheric model
upon the range and angular measurements as a function of elevation angle.






Method of Electrical Control of the Beam of an Antenna ArrayTitle Text
Mamayev, V. M., Korobov, D. D. and Minkin, A. D.Author Text
DDC No.  AD 644  039, 27 September  1966.Source Text
Keyword Text
The known commutation methods of electrical control of  the beam  of an
antenna array is accomplished with the help of complicated schemes of
commutation especially in the increasing of the number of radiating elements
of the array.  The proposed method differs from the known ones by the fact
that the commutation of the radiating elements is determined by the length of
the interval of the switching in the form A = B - C sin α, where B and C are
values constant for each concrete antenna and 8,1 is the inclination of the co-
phasal front of the beam with relation to the plane of the array and the
radiating elements pass both in parallel and in sequence through the wave
guide arranged along the array.  This makes it possible to assure the
dependability of the scanning of the antenna array with increase in the
number of radiating elements through the abridging of the volume of







Thermal noise in amplitude comparison monopulse systems.  Angle of
arrival in  amplitude-comparison monopulse antenna arrangement
including thermal noise as interference and  pulsed radar with ideal
radar target
Title Text
Mcginn, J. W., Jr.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-2,
September 1966, pages 550-556. 8, Refs., 1966.  Author employed:  Mitre
Corp., Communications Planning and Research Dept., Bedford, Mass.
Source Text
amplitude distribution analyzer, antenna array,
interference, monopulse antenna, pulse radar, radar
target, thermal noise, amplitude, analyzer, antenna,
array, distribution, Gaussian distribution,  monopulse,







Thermal Noise in Amplitude Comparison Monopulse SystemsTitle Text
McGinn, James W. Jr.Author Text
Trans. I.E.E.E., vol. AES-2, no. 5, pp.  550-6, September 1966.Source Text
Keyword Text
In this paper, we consider the problem of estimation of angle of arrival in an
amplitude comparison monopulse antenna arrangement with the explicit
inclusion of internally generated thermal, i.e., receiver, noise as an
interference to the desired measurement.  A pulsed type radar is assumed,
and an ideal (i.e., point) radar target is postulated.  This latter restriction is
made so that consideration of the effects of target scintillation, glint, or other
external random phenomena can be excluded from our treatment of the
problem.  In this context, a maximum likelihood analysis is made to
determine the form of the estimate of angle of arrival, and the probability
density function (pdf) of this quantity is computed.  The form of the estimate
is found to be a ratio of Gaussian variables quite like that used in conventional
monopulse signal processing.  The  pdf obtained for the estimate is believed
to be new, and it serves to emphasize the bias and indeterminate variance
effects associated with this type of nonlinear signal processing.  Some useful
approximations to the pdf are discussed, and a unit of precision for the







Excitation of Surface Currents on a Plasma-Immersed Cylinder by
Electromagnetic and Electrokinetic Waves
Title Text
Miller, Edmund K.Author Text
Michigan University, High Altitude Engineering Lab., Ann Arbor, Michigan,




Surface currents excited by plane electromagnetic (EM) and electrokinetic
(EK) waves on a metal cylinder immersed in a uniform, collision less isotropic
plasma are treated linearly.  The sheath which forms about the cylinder,
assumed to be at floating potential, is represented by two models.  In the
vacuum model, the sheath  is approximated  by a free-space layer.  For an
arbitrary angle  of wave incidence, the vacuum sheath tends to screen the EK
wave from the cylinder and produces a large attenuation of the surface
currents.  The sheath and EK wave negligibly affect the currents excited by
the EM wave.  The inhomogeneous sheath model includes the actual sheath
in the formulation.  Surface currents for EK wave incidence substantially
agree with results obtained from the vacuum sheath model, the
inhomogeneous sheath model has the effect of decreasing the currents
excited by the EK wave.  For EM wave incidence, the surface currents are
negligibly affected by both the inhomogeneous sheath and plasma







A Planar Slot Array with Four Independent BeamsTitle Text
Miller, J. R. and Forman, R. J.Author Text
Trans. I.E.E.E., vol. AP-14, no. 5, pp. 560-6, September 1966.Source Text
Keyword Text
Active Doppler velocity sensors require an antenna system that generates
three or more independent beams.  A four-port dual-mode antenna that
generates four independent beams from a single aperture is described.  The
signals emanating from the four ports generate four beams in space through a
common aperture of crossed slot radiators.  Isolation between the four signals
processed through the antenna is obtained  primarily by utilizing the mode
isolation that exists between the TE10 and TE01 modes in square waveguide.
The isolation obtained between ports was 27.5 dB or greater.  The special
design problems and the effect of dimensional tolerances on the port isolation
are discussed.  A gain of greater than 30 dB for each beam and an overall
antenna efficiency of approximately 71 percent were achieved.  The beam
pointing directions ranged from 27 to 29 degrees from the normal to the
aperture.  Sidelobes of 15 dB or better were also obtained.  (Authors'






Expanded Little Ida, Experimental Program and Results.   <NOTE>
Interim rept. no.  2, 15 Oct 65-15 Jun 66
Title Text
Olmsted, Donald, Swanson, Roger, Roberts, ClaytonAuthor Text
General Electric CO Syracuse N Y Heavy Military Electronics Dept. Report
RADC-TR-66-492, 161 pages; September, 1966.
Source Text
ionospheric propagation, radar signals, over the
horizon detection, radar scanning,  ionosphere,
absorption, high frequency, radio waves, multipath
transmission, angle of  arrival, azimuth, ionospheric
disturbances, radio frequency interference,
mathematical  prediction, instrumentation, NTISDODXD
Keyword Text
The report provides some preliminary information pertaining to experimental
studies that  are being conducted to provide accurate estimates of the major
environmental factors  required for over-the-horizon system design. The
Expanded Little Ida Program is a  continuation, and an expansion of the
efforts carried out under AF30(602)-3360,  Dispersive Characteristics of the
Ionosphere. The four major experiments that are being  conducted on this
expanded program are Mode Reliability, Mode Loss, Azimuth Angle  of
Arrival, and Noise/Interference. A description of the Experimental Program,






Ferrite Rod and Shortened HF Antenna Development ProgramTitle Text
Perenic, Lawrence J.Author Text
Kearfott Products Division, General Precision,  Inc., Little Falls, N.J., DDC
No. AD 489 723, 16 September 1966.
Source Text
Keyword Text
Advanced design manpack ferrite  antennas and sectionalized inflatable
antennas were developed and investigated for application in jungle
communications.  Work was broadly divided into (a) investigation of tunnel-
diode enhanced and varactor tuned ferrite antennas, (b) investigation of
sectionalized inflatable antennas and mechanical coupling techniques,
investigation of inflatable matching networks, and (d) evaluation jointly with
USAECOM at Tropic Test Center, C.Z.  Several advances in the state-of-the-
art were made during the program.  Among them are active device
enhancement through the application of a negative resistance, remote tuning
and effective low-loss shielding as applied to ferrite antennas.  Also included
is development of a positive-acting two-way inflation valve and drumhead
design for rapid coupling of inflatable antenna sections and use of a Polytron
air bladder in conjunction with an outer casing of Mylar/Dacron/Mylar laminate
for improved air retention with high burst strength.  (Author's abstract,






A New D.F. Antenna for the Long, Medium, and Short Wave RangeTitle Text
Rattei, H. and Saur, H.Author Text
Naval Scientific and Technical Information Center, London, England, Report
No. NSTIC Trans-1837 (Translation of Telefunken-Zeitung, vol. 37, no. 1, pp.
56-62, 1964), DDC No.  AD 804 255, September 1966.
Source Text
Keyword Text
A new crossed-loop D.F. antenna is described which enables reliable
bearings and sense determination of the ground waves radiated by
transmitters operating in the LF, MF/HF  and HF bands to be taken when
operated in conjunction with an audio or video receiver.  It is used primarily for
ships, in particular for mounting on the masthead, and  can be employed in all
cases where the D.F. antenna must be mounted some distance away from
the Dj.F. receiver.  (Abstract source unknown, technical report, English
language/translated from German, document not available, loop antennas,
direction finding, ship antennas, low frequency, medium frequency, high






An Approach to Computer Speech Recognition by Direct Analysis of the
Speech Wave
Title Text
Reddy, Dabbala RajagopalAuthor Text




We have developed a system for obtaining a phonemic transcription from a
speech sample entered into the computer by a microphone and an analog to
digital converter.  Direct input of the speech signal to the computer without
filters or spectrographs, the procedures for segmentation and  pitch period
extraction, and many of the  procedures for recognizing particular features
and sounds are believed to be new.  Correct identification of most speech
sounds was achieved for a single co-operative speaker, and the results
encourage continuing the approach with a more powerful computer.  After an
introduction in Chapter  1, we discuss in Chapter 2 the requirements of a
useable computer system for speech research, its input-output configuration,
and the design of a suitable man-machine communication system.  Such a
computer-aided research system is necessary to experiment with the various
properties of speech, to decide which of them are significant and to develop
satisfactory algorithms for speech analysis.  An interconnected IBM 7090-
PDP-1 disk system was used in this investigation.  In Chapter 3, we describe
how the program divides a two-second speech utterance into segments
approximately corresponding to phonemes, determines the pitch of those
segments, where pitch analysis is appropriate, and computes a list of
parameters for each segment that is later used to assign phonemic values.  In
Chapter 4, we explain how phonemes are associated with segments of
speech.  First, to each segment is associated a phonemic subgroup, such as
a vowel-like segment, fricative-like segment, etc., using intensity and the
number  of zero crossings of the segment.  Next, transitional tests and tests
of the acoustic closeness of two adjacent segments determine  whether  a
given segment has a phoneme associated with it or whether it is a transitional
segment between two phonemes.  Those segments that are not rejected as
being transitions are then associated with phonemes of English.  If two
adjacent phonemes are identical, then only one of them is retained in the final
phonetic transcription.  Chapter 5 contains the results of the classification of
32 sounds of 1 to 2 seconds duration, and error analyses.  These sounds
consist of nonsense sounds such as "raareeroorehro," where each consonant
 is combined with various vowels, and meaningful sounds such as "John has
a book" or "one two three."  The intended phonemes; vis., "J AA N H AE Z
Abstract Text
EH B U K," and the computed phonemes; vis., "J AA M AE Z EH B U K," are
given for each sound.  Confusion matrices are given for phoneme subgrouping
and final classification.  About 81 percent of a total of 287 phonemes were
classified correctly.  The time taken for phoneme generation by the IBM 7090
starting from the raw speech wave of each sound varied from bout 40 to 75
seconds for 1- to 2-second samples.  The flexibility offered by the computer
system and the ease of experimenting with various new ideas was mainly
responsible for the success of this investigation.  No claim is made that the
problem of phoneme recognition is completely solved.  However, the approach
used here appears to be very fruitful and points to a new direction which is
likely to be more successful than the  previous ones.  Even if a different
approach is used, the procedures for segmentation, parameter determination
and phoneme classification should be of interest in themselves.  While many
other problems have to be solved for the realization of an automatic speech
recognition system, limited applications of man-machine speech
communication could be undertaken direction on the basis of the present






Directive Gain and Impedance of a Ring Array of AntennasTitle Text
Royer, G. M.Author Text




Ring arrays  can be made so that they concentrate the radiated power in the
plane of the ring and are also omnidirectional (or nearly so) in this plane.  This
paper deals with ring arrays which exhibit these properties.  For antenna
lengths which are equal to and less than λ/4, graphs are included which
show, or make it easy to calculate,  antenna impedance, the ratio of
maximum to minimum directive gain in the plane of the ring, and the mean
directive gain in the plane of the ring.  (Author's abstract, formal literature,






Azimuth and Elevation Direction Finder StudyTitle Text
Sengupta, Dipak L., Ferris, Joseph E., Larson, Ronald W., Hok,
Gunnar, and Smith, Thomas M.
Author Text
The University of Michigan Radiation Lab., Dept. of Electrical Engineering,
Ann Arbor, Mich., Report No. 4 (Final), Report No. 7577-1-F, DDC No. AD
804 954L,  September 1966.
Source Text
Keyword Text
Radiation characteristics of a spherical antenna array of circularly polarized
elements are studied both theoretically and experimentally.  It is found  that
such an array is capable of providing broadband and complete hemispherical
coverage suitable for direction finding purposes.  The theory developed should
be adequate for the design of such arrays.  On the basis of the above study,
an exploratory model of a UHF spherical array azimuth and elevation direction
finder is proposed.  The array uses flat spirals as individual elements.  The
necessary phasing of the antenna elements and the scanning of the beam for
direction finding are accomplished by using delay lines and diode switches in
conjunction with a general purpose computer.  An alternative method where a
correlation processing technique is applied to the output data from the
antenna elements for direction finding purposes is also discussed.  (Authors'
abstract, technical report, English language, file no. 1119, direction finding,
antenna arrays, ultrahigh frequency, phased arrays, broadband, spheres,
electronic scanners, delay lines, diodes, electronic switches, spiral antennas,







Effective Reflectivity and Angular Distribution of Light Reflected from
Sea water with  Surface waves
Title Text
Solesvik, A.Author Text
Forsvarets Forskningsinstitutt Kjeller (Norway) .  Report TEKNISK NOTAT E-
118, 16 pages; September, 1966.
Source Text
sea water, optical properties, ocean waves,
reflectivity, light, Norway, reflection,
electrooptics, optical radar, angle of arrival, theory,
surface properties, wind, test  methods, gas lasers,
approximation (mathematics), altimeters, NTISDODXD
Keyword Text
In considering the feasibility of an electrooptical aircraft altimeter based on an
optical  radar principle, the effective reflectivity of sea water with surface
waves becomes an  important parameter. This report presents calculations
based on a simple model and give  experimental results that seem to verify






Correcting for the Pattern Distortion Effects of Mutual Coupling in
Antenna Arrays
Title Text
Svoboda, D. E.Author Text
Dept. of Electrical Engineering, The Ohio State University, Research
Foundation Cols., O., Antenna Lab. Report No. 2142-6, 15 September 1966.
Source Text
Keyword Text
Measurements and calculations involved in the experimental verification of a
method of correcting for the pattern distortion effects of mutual coupling on
small antenna arrays using individual RF amplifiers are discussed.  The
method is applied to a four-element, electronically steered dipole array to
predict a beam-shifting effect caused by mutual coupling.  It is also applied to
the synthesis of superdirective patterns for three-element arrays of dipoles
above ground plane with excellent results.  Patterns measured with and
without the coupling correction are presented in order to demonstrate the
necessity for the correction.  Details of the calculation of the self and mutual
impedance for two dipoles in free space and above a ground plane are
discussed.  Experimental evidence for the verification of these results is also
given.  (Author's abstract, technical report, English language, file no. 1086,






Mutual Coupling in Array AntennasTitle Text
Allen, John L. and Diamond, Bliss L.Author Text




The report summarizes the current level of understanding of the  performance
of arrays of real radiators.  The extent and nature of the effects of mutual
coupling (element pattern distortion, element impedance variation with scan
angle, and  polarization variation with scan angle) in array antennas are
investigated for a variety of array geometries and for several types of radiating
elements.  Both finite and infinite arrays of regularly spaced, uniformly
illuminated, and progressively phased elements are considered.  The effects
of coupling on unequally spaced arrays, arrays with coupled feed networks,
and circularly polarized arrays are also discussed.  Finally, the results of a
study of the effects of coupling on the radiation patterns of multiple-beam
optical-type antennas are presented.  Although most of the numerical results
are based on thin-dipole radiating elements with and without ground planes
(the dipole without a ground plane is the exact dual of an array of slots in a
ground plane), both theoretical and experimental investigations of the
sensitivity of the results to the element type are included.  Emphasis is
placed on the results of various analyses and their implications to the array
designer.  The derivations of some of the more important results are briefly
outlined, but in most instances, only the relevant conclusions are given.
(Authors' abstract, technical report, English language, file no. 1232, array
antennas, antenna design, grating-lobe series, mutual  coupling, dipole











Change No. 1, TM 11-5825-231-25, C1, Headquarters, Department of the
Army, 2 October 1966.
Source Text
Keyword Text
These are the changes to be made in the original manual TM 11-5825-231-25
dated May 1966.  (Abstract written for purpose of this publication by






Abstracts of the Sixteenth Annual Symposium on the USAF Antenna
Research and Development Program
Title Text
AnonymousAuthor Text
Abstract of the Sixteenth Annual Symposium on the USAF Antenna
Research and Development Program, Robert Allerton Park, University of
Illinois, Monticello, Illinois, 11-13 October 1966.
Source Text
symposium, AllertonKeyword Text
Numerous papers were presented by various authors.  Where applicable, the






Studies and Investigations Leading to the Design of a Radio Direction
Finding System for the MF-HF-VHF Range
Title Text
Bailey, A. D.Author Text
Radiolocation Research Lab., University of Illinois, Urbana, Illinois, Quarterly




(Abstract not available, technical report, English language, document not
available, direction finding, radio equipment, interferometers, position finding,
range finding, angle of arrival, medium frequency, high frequency, very high







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
Radiolocation Research Lab., University of Illinois, Urbana, Illinois, Quarterly
Report No. 4, RRL No. 309, Part 1, DDC no. AD 803 243L, October 1966.
Source Text
Keyword Text
The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MF-HF-VHF range
is being done under two tasks.   Under the first task, entitled "radio direction
finder and radiolocation system engineering," the results of recent progress in
the several parts of this task are reported.  Sensitivities of a novel quadrature
loop antenna element for a high angle RDF array configurations are reported.
In connection with the second task, entitled "directional radio propagation and
radiolocation research," considerable progress has been made on both  parts
of this task.  The results of radio source  position finding experiments at HF
on 31 sources are given.  First results of the calculated magnetoionic lateral
deviation effects at short range are also given.  (Authors' abstract, technical
report, English language, file no. 871/RRL 309, direction finding, radio
equipment, radio interferometers, antenna arrays, medium frequency, high
frequency, very high frequency, loop antennas, sensitivity, radio transmission,







A Report of MeasurementsTitle Text
Barber, D. and Gower, J. F. R.Author Text
J. Res. NBS, pp. 1563+, October 1966.Source Text
Keyword Text
Summary:  The main results are values of the flux density for Jupiter at 610
Mc/s (normalized to 4.04 A.U.):
  Flux density = 6.6±0.3 x 10-26 Wm-2 (c/s)-1 at 610 Mc/s
  Flux density = 5.1±0.8 x 10-26 Wm-2 (c/s)-1 at 178 Mc/s.






Theoretical and Experimental Studies in Doppler Direction Finding
Techniques
Title Text
Beukers, John M. and Williams, ChristianAuthor Text
Beukers Labs. Inc., Stony Brook, N.Y. Report No. 13 (Final), DDC No. AD
802 764L, October 1966.
Source Text
Keyword Text
This study program has been to further the state of the art of direction finding
techniques.  The problems arising from attempting to use the Doppler
direction finder as a single site locator have been studied.  System
instrumental problems have received attention, particularly those problems
associated with intermediate frequency filtering.  Azimuth bearing shifts
associated with the phase characteristic  of filters have ben investigated.  The
problems of reception and direction finding on signals of complex phase and
frequency modulation of which single side band is one such signal have
received a thorough investigation.  The application of recent advances in solid
state multiplier technology have been considered and a number of approaches
instrumented and evaluated.  These multiplication techniques find application
in advanced cathode ray tube indicators and are an alternative to mechanical
rotating goniometers and yokes.  A polarized type filter whose transmission is
controllable by orientation of one polarizer with respect to the other has been
investigated for application to readout of the P7 phosphor.  This filter will
transmit either blue, neutral or amber depending on the relative orientation of
the two polarizers.  Three items of system instrumentation were fabricated
including a number of additional items for tests of principles under study.
These three major items are (a) an automatic readout system for reading
azimuth from a cathode ray tube and transmitting the information over a 600
ohm telephone line, (b) a commutator for use with the HF Doppler system
having zero insertion loss at low frequencies  of 1 MHZ, and   a detector for
the Doppler system which does not employ limiters--the latter being useful
when it is desired to receive and direction find on signals  in high density
areas.  This document reports on the studies conducted and gives details of
the instrumentation developed and employed on the program.  (Authors'
abstract, technical report, English language, file no. 1059, flat delay filters,
automatic readout systems,  direction finding, radio equipment, Doppler
systems, telephone lines, data transmission systems, angle of arrival,
intermediate frequency, radio frequency filters, phase shift, azimuth, side-
bands, phase modulation, frequency modulation, radio reception, band-pass
filters, matched filters, frequency multipliers, display systems, cathode ray







Interferometer Array Techniques for Space ApplicationsTitle Text
Bolt, C. A. Jr.Author Text
Sixteenth Annual Symposium on the USAF Antenna Research and
Development Program, Robert Allerton Park, University of Illinois, Monticello,
Illinois, 11-13 October 1966.
Source Text
Keyword Text
Features of a theoretical and experimental investigation of an X-band
interferometer array for primary application to cooperative rendezvous or
direction finding in space will be discussed.  Interferometer array describes an
antenna system which measures the angle of arrival of a plane RF wavefront
by observing the difference in time of arrival of the radiation incident upon two
antennas fixed in a reference baseline.  When the two antennas comprising a
simple interferometer array are separated by a short distance (a few
wavelengths, for example) the difference in arrival time of the incident
wavefront at the two elements varies from zero (at normal incidence) to
roughly a nanosecond (when the element separation is one or two feet).  A
practical way of measuring this time difference is by observing the relative
phase of the received signals at the two antennas and relating this phase shift
to time (or space angle) through a knowledge of the RF wavelength and








Butler, T. W. Jr.Author Text
Cooley Electronics Lab., University of Michigan, Ann Arbor, Mich., Quarterly
Report No. 3, Report No. 7695-3-P,   DDC No. AD 376 527, October 1966.
Source Text
Keyword Text
In Task No. 1 (Study of Electronics Countermeasures Against Proximity and
Fuses and Detonators) the investigations of a lumped-inductor tuning network
was extended to a high-power class C operation. In Task No. 4 (Study of
Circuit Applications of Solid-State Devices to ECM Equipment) important
results in the investigation of the field theory of nonuniformly loaded
waveguides and in the study of microwave tunable band-pass filters were
obtained.  In the former investigation, the radiation and impedance
characteristics of an aperture termination to the waveguide are studied.  An
integral equation was obtained from matching boundary conditions in the
aperture.  Numerical solution of this integral equation yielded the reflection
coefficient for the aperture.  In Task No. 11 (Study of Electronic Warfare
Aspects of Future Communications Systems) work continued on the
investigation of cross-correlation properties of coded sequences.  (Abstract
source unknown, technical report, English language, document not available,
electronic countermeasures, scientific research, radio proximity fuzes, coils,
tuning devices, field theory, waveguides, band-pass  filters, microwave
equipment, radio transmission, mathematical models, integral equations,
numerical analysis, radio jamming, coding, sequences, control systems,






Improved Spaced Loop Direction Finder Antenna (20-150 MHZ)Title Text
Castles, M. P. and Moore, J. D.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Quarterly Report No. 5, DDC no. AD 806 307L, October 1966.
Source Text
Keyword Text
The experimental investigation (Phase I) which has been completed led to the
design of the advance development model coaxial spaced loop antennas now
under construction.  Assembly and evaluation of the first of three groups of
spaced loop antennas covering the 20 to 150 MHZ frequency range has been
completed.  The second and third antenna groups are being modified to
conform to the optimized conditions as a result of tests on the first antenna
group.  The initial DF accuracy tests show good antenna performance for all
polarizations over the 20 to 150 MHZ frequency range.  Typical spaced loop,
simple loop, and sense patterns for sky-wave signals of varying polarization
conditions and different types of modulation are included to aid in the
description of the antenna performance.  The antenna group and the control
unit carrying cases now being fabricated are described with the measured and
anticipated weights of the individual components summarized.  The estimated
battery life of the antenna system for various types of operation is shown in
tabular form and means of extending operation using a manual rotation of the
antenna are indicated.  (Authors' abstract, technical report, English language,
file no. 1000, loop antennas, direction finding, high frequency, very high
frequency, radio  equipment, accuracy, polarization, antenna radiation






A Precision Antenna Pattern Receiving SystemTitle Text
Chastain, J. B. and Pidgeon, R. E.Author Text
Sixteenth Annual Symposium on the USAF Antenna Research and
Development Program,  Robert Allerton Park, University of Illinois, Monticello,
Illinois, 11-13 October 1966.
Source Text
Keyword Text
Increasing system requirements for more precise, faster-scanning, and higher-
gain antennas have forced emphasis on the already difficult problem of
obtaining sufficient data to adequately evaluate the performance of antennas.
By conventional measuring techniques accurate data cannot be taken at
rates fast enough to adequately describe the radiation characteristics of many
antennas at a reasonable cost or in the allotted time.  In  order to advance the
state of the art of antenna measurements, Scientific-Atlanta, Inc., developed a
high-speed, precision receiving system based on a new logarithmic-
conversion technique.  The precision antenna pattern measurement receiver
can be compared with a parallel IF-substitution receiver used for measuring
RF attenuation.  In both systems, the RF signal is converted to an
intermediate frequency and the IF signal level compared with a reference level.
 In the conventional parallel IF substitution technique, the reference signal is
obtained from a precision IF attenuator fed by a stable oscillator operating at
the intermediate frequency.  A common IF amplifier is rapidly switched
between the input IF signal and the output of the reference attenuator.  The
attenuator is adjusted mechanically to equalize the inputs to the IF amplifier.
With a linear RF mixer, the change in RF signal level is equal to the change
in the precision IF attenuator.  (Authors' abstract, formal literature, English






Partially Polarized AntennasTitle Text
Deschamps, G. A.Author Text
Sixteenth Annual Symposium on the USAF Antenna Research and
Development Program, Robert Allerton Park, University of Illinois, Monticello,
Illinois, 11-13 October 1966.
Source Text
Keyword Text
The Poincaré representation of the state of polarization of an electromagnetic
wave is extended to partially polarized waves.  While pure state of polarization
corresponds to points on the surface of a sphere, statistical mixtures of these
states can be represented by points inside the sphere.  A number of
applications of this  representation will be described.  It is useful in describing
states of partial polarization and their relations.  It can serve in designing
antennas to produce a desired partially polarized field, for example a totally
unpolarized one.  It can also be used in finding the state of polarization of a
randomly polarized field by means of a number of intensity measurements.






Elevation angle of arrival determination with circular antenna arrays.
Elevation angle of arrival  of ionospherically propagated HF radio
signals determined with circular antenna arrays
Title Text
Ernst, E. W., llinois, U., Urbana, Ill., Jones, E. C., Jr.,Schlicht, H. C.Author Text
In-National Electronics Conference, 22nd, Chicago, Ill., October 3-5, 1966,
Proceedings. A67-12086 02-07 Conference sponsored by the Illinois Inst. of
Tech., The Inst.  of Electrical, and Electronics Engineers Region IV,
Northwestern U., and the U.  of Illinois.  Chicago, National Electronics
Conference, Inc., 1966, pages 7-12.  7 Refs.  Navy-sponsored research., 1966.
Authors employed:  Iowa State U. of Science and Technology, Ames, Iowa,
USAF, Washington, D.C.
Source Text
antenna array, elevation angle, ionospheric
propagation, radio signal, angle, antenna, array,








Position Finder TechniqueTitle Text
Fleming, J. E., Jones, S. R. and Bandle, J. M.Author Text
Keltec Industries, Incorporated, Alexandria, Virginia, RADC Report No. TR-66-
535, DDC No. AD 377 317, October 1966.
Source Text
Keyword Text







Determination of Octantal Error on a 4-Element Adcock Direction FinderTitle Text
Gething, P. J. D.Author Text
Electronics Letters (GB), vol. 2, no. 10, pp. 388-9, October 1966.Source Text
Keyword Text
It is shown that bearings taken on a signal with a 4-element Adcock direction
finder can be corrected for Octantal error by means of an additional
measurement made on the signal.  A suitable measurement would be a
comparison of the  sum signals (N + S) and E + W).  (Author's abstract,






Mutual-Impedance Effects for Linear Aerial ArrayTitle Text
Gething, P. J. D.Author Text
Electronics Letters, vol. 2, no. 10, pp. 387-8, October 1966.Source Text
Keyword Text
Calculation of currents in elements of linear uniformly spaced antenna array
when mutual impedance between neighboring elements is taken into account;
solution, which is equivalent to inverting impedance matrix into admittance







Determination of Octantal error on a 4-element Adcock direction finder.
Octantal error of  frequency band over which Adcock direction finder
operates, noting observed and true bearing  relation of arriving signal
Title Text
Gething, P. J. D., /Government Communications Headquarters,
Cheltenham, Glos.
Author Text
Electronics Letters, Vol. 2, October 1966, pages 388, 389, 1966.  Author
employed:  Government Communications Headquarters, Cheltenham, Glos.,
England.
Source Text
frequency band, instrument error, radio direction
finder, signal measurement, band, bearing,  curve,
direction, error, finder, frequency, instrument,







Optimized Log Periodic AntennaTitle Text
Groschopp, Herbert and Lind, WilliamAuthor Text
American Electronic Labs., Inc., Colmar, Pennsylvania, ECOM-018492, DDC
No. AD 800 051L, October  1966.
Source Text
Keyword Text
A theoretical array analysis has been performed in general terms to include
constraints on the array Q-factor.  This program was undertaken as a
supplement to the analysis performed earlier for maximum achievable gain
with no constraints placed on array parameters since this array Q-factor is
extremely large for closely spaced elements.  To achieve the current
distributions that were computed for optimum gain with no constraints, a
capacitive coupling technique was devised.  Measured gain of a uniform
periodic array employing this coupling technique indicated a marked increase
in gain over that  derived from a uniformly excited structure of similar array
parameters, however, the bandwidth was severely limited by the array Q-
factor.  Near-field data was also measured and compared to a conventional
endfire array.  A closely spaced double dipole element was developed and
substituted in a standard log periodic dipole array.  This was done to increase
the element factor which will effectively increase the pattern function.
Measured directive gain was increased with this element; however, equal
performance was achieved by decreasing the period of the conventional log
periodic array such that an equivalent number of elements were included.  To
increase the element factor of the pattern function variations of the 3/2λ dipole
are also being investigated.  A method is being devised to decouple half wave
resonance operation to significantly increase the array bandwidth.  (Authors'






Radio Rotation Period of JupiterTitle Text
Gulkis, Samuel and Carr, Thomas D.Author Text
Science, vol. 154, pp. 257-9, 14 October  1966.Source Text
Keyword Text
The results of   observations of Jupiter at 18 megacycles per second indicate
that the apparent rotation period drifts cyclically about a constant mean value.
 The most probable drift period appears to be 11.9 years, Jupiter's orbital
period.  The mean rotation period during one orbital period is about 0.3
second longer than that of the system III (1957.0) period.  This is in close
agreement with the rotation period deduced from decimetric observations and
probably represents the true rotation period of the magnetic field.  The cyclic
drift in the rotation period  of source A at 18 megacycles per second is
explained on the basis of beaming of the escaping radiation at an angle 6
degrees north of the magnetic equator.  The apparent rotation period of source
A depends on the rate of change of the Jovicentric declination of Earth.






Chains of Type I Solar Radio BurstsTitle Text
Hanasz, J.Author Text
Austral. J. Phys., vol. 19, pp. 635-47, October 1966.Source Text
Keyword Text
This paper reports statistical investigations of "chains" of type I bursts
recorded with the Dapto radio spectrograph.  Various characteristics of chains
have been investigated, including their distribution with mid frequency, rate of
frequency drift, position on the solar disk, lifetime, and the frequency
separation of pairs.  No distinction has been found between the physical
properties of chains and of single bursts.  The mean speed of source
propagation deduced from rates of frequency drift (assuming the plasma
hypothesis and "2 x Newkirk" model of the corona) is found to be 200 km/sec
in the outward direction, although about one-quarter move in towards the
photosphere.  The observations are briefly discussed in relation to the
suggestion of Wild and Tlamicha (1965) that the chains might be produced in
magneto hydrodynamic shock waves propagating through the corona.






A Water Reflection Antenna Test RangeTitle Text
Hardie, G. S. and Ehrhardt, J. E.Author Text
Sixteenth Annual Symposium on the USAF Antenna Research and
Development Program, Robert Allerton Park, University of Illinois, Monticello,
Illinois, 11-13 October 1966.
Source Text
Keyword Text
The paper describes the design synthesis, trade-off analysis, construction,
and checkout of an antenna test range useful for accurate measurement of
gain for large-aperture, broad-beamwidth antennas.  The need for such
measurements arises in the testing of antennas in instances where the
influence of the support structure on the radiation pattern become important.
Thus, a requirement for a medium length test range is created.  Reflection
control for broadbeam antennas simply because more of the surrounding
environment becomes illuminated.  Reflection control commonly is achieved
by elimination of reflections through the use of absorbing material, fences or
other scattering objects, or  by shaping the environment to provide only known
reflections.  The particular problem presented to Raytheon was the accurate
measurement of gain of broad-beamwidth microwave antennas mounted on an
aircraft pod.  A number of solutions to the problem were considered.  From
these considerations a water reflection range was chosen as the best solution
to the problem based upon economy and the expected accuracy with which
the measurements can be made.  Measurements of extraneous reflections,
image position, and polarization purity for the 250-foot (long) water reflection
range are reported and compared with expected values.  (Authors' abstract,






Fixed and multiple frequency angle measurements with 35-GHz
microwaves, 14 September -28  October 1965.  Fixed and multiple
frequency angle measurements with 35-GHz microwaves
Title Text
Hawker, M. C.Author Text
Army Engineer Geodesy, Intelligence and Mapping Research and
Development Agency, Fort Belvoir, Va., October 1966 78 pages, REFS,
Report-33-TR-AD-644582, 1966.
Source Text
frequency measurement, microwave, radio direction
finder, angle, device, direction, equipment  finder,








Fixed and Multiple Frequency Angle Measurements with 35 GHz
Microwaves
Title Text
Hawker, Mahlon C.Author Text
Astronomic Branch, Surveying and Geodesy Division, U.S. Army Engineer
Geodesy, Intelligence and Mapping Research and Development Agency, Fort
Belvoir, Virginia, Report No. 33-TR, DDC No. AD 644 582, October 1966.
Source Text
Keyword Text
This report covers the results of tests conducted at Fort Belvoir, Virginia, from
14 September through 28 October 1965.  These limited tests were performed
to determine the feasibility of 35-GHz angle measurements at a fixed
frequency instead of multiple frequencies.  Analysis of the data collected at
Fort Belvoir and from previous tests at San Diego, California, and Boulder,
Colorado, indicates that fixed frequency angle measurements are feasible if
enough angles are turned, the readings are taken over a period  of hours, and
all inconsistent results are rejected.  In general, the fixed frequency angles
are more inconsistent and unreliable than the multiple frequency angles, the
variations from the true angle are approximately twice those of the multiple
frequency angles, and the time necessary for one fixed frequency
measurement is approximately twice that of multiple frequencies.  Included is
an  8-hour boresight stability run.  This run did not show the characteristic
increase in angle of arrival excursion during the afternoon hours as was seen
during the San Diego and Boulder tests.  (Author's abstract, technical report,
English language, file no. 1116, direction finding, radio equipment, tests,







Fixed and Multiple Frequency Angle Measurements with 35-GHz
Microwaves.  <NOTE> Technical rept.
Title Text
Hawker, Mahlon C.Author Text
Technical Report from:  Army Engineer Geodesy Intelligence and Mapping
Research and, Development Agency, Fort Belvoir, Va.  Report 33-TR, 78
pages; October, 1966.
Source Text
direction finding, radio equipment, tests,
interferometers,  theodolites, surveying, microwaves, K
band, angle of arrival,  measurement, electrotransit
Keyword Text
The report covers the results of tests conducted at Fort  Belvoir, Virginia, from
14 September through 28 October 1965.  These limited tests were performed
to determine the  feasibility of 35-GHz angle measurements at a fixed
frequency  instead of multiple frequencies. Analysis of the data  collected at
Fort Belvoir and from previous tests at San  Diego, California, and Boulder,
Colorado, indicates that fixed  frequency angle measurements are feasible if
enough angles are  turned, the readings are taken over a period of hours, and
all  inconsistent results are rejected.  In general, the fixed  frequency angles
are more inconsistent and unreliable than the  multiple frequency angles, the
variations from the true angle  are approximately twice those of the multiple
frequency  angles, and the time necessary for one fixed frequency
measurement is approximately twice that of multiple  frequencies.  Included is
an 8-hour boresight stability run.  This run did not show the characteristic
increase in angle of  arrival excursion during the afternoon hours as was seen






Selection of a VLF Receiving Antenna for the Bolivian Solar Eclipse SiteTitle Text
Hildebrand, Verne E.Author Text
Naval Ordnance Lab., Corona, Calif., NOLC  Report 694, 31 October 1966.Source Text
Keyword Text
Properties of the ionosphere D region under conditions of a solar total eclipse
are to be measured utilizing a VLF receiving system in Bolivia.  The signals
will be transmitted from southeast Brazil along the path of totality for the 12
November 1966 solar eclipse.  This report describes the study conducted for
the selection of a VLF receiving antenna which will provide maximum
discrimination against atmospheric noise in the 9- to 31-kc band.  The
antenna selected was a two-loop superdirective antenna with the loop
elements rotated 25 degrees from the antenna axis.  The report describes the
criteria utilized in selecting the antenna, discusses other possible choices,
and evaluates the performance of the antenna in the light of various
component tolerances.  (Author's abstract, technical report, English






A Technique for the Synthesis of Shaped-Beam Radiation Patterns with
Approximately Equal-Percentage Ripple
Title Text
Hyneman, R. F. and Johnson, R. M.Author Text
Hughes Aircraft Co., Fullerton, Calif., 3 October 1966.Source Text
Keyword Text
A new pattern  synthesis technique which leads to shaped beam patterns of
approximately equal percentage or dB ripple is discussed.  The method is
based on the controlled location of the zeroes of the pattern function in the
complex pattern plane.   It is shown that the relative displacement of these
pattern zeroes from the real sin θ axis determines the magnitude of ripple
obtained with the synthesized pattern.  In applying the technique, the zero
locations are approximately constrained by starting with a fan or sector
pattern having known zero locations.  The sector pattern is then warped or
perturbed to the pattern of desired shape by deterministic perturbations of
these zero locations.  It is found that the design ripple of the sector pattern is
approximately maintained during this process.  A trade-off exists between
ripple magnitude and maximum normalized slope of the approximating pattern
function.  With an increase in ripple magnitude, more faithful reproduction of
the desired  pattern in regions of discontinuous value or slope is possible.
Independent control of ripple level within the shaped beam region and sidelobe
level without is achieved.  Several examples of shaped beam  patterns
(including csc2θ patterns) are presented and discussed.  It is shown that for a
given pattern magnitude function, a number of pattern phase functions exist,
each of which corresponds to a different aperture distribution function.  One
approach toward selecting the most desirable distribution function is
disclosed.  Design curves for various parameters required in the synthesis
procedure are given.  The listing of computer programs (Fortran IV) for
determination of the approximating pattern function and the required aperture
distribution are included.  (Authors' abstract, technical report, English






A Study of the Effects of Systematic Errors in the Wullenweber Direction
Finding System
Title Text
Jones, E. C. Jr. and Ernst, E. W.Author Text
Radiolocation Research Lab., University of Illinois, Urbana, Illinois, Report No.
TR-6, RRL Pub. 318, DDC No. AD 801 857L, October 1966.
Source Text
Keyword Text
Through the technique of digital simulation, the effects of certain systematic
errors in the components of a Wullenweber direction finding system on the
accuracy of bearings determined with this system are studied.  Specifically,
the errors considered include the complete elimination of one cable, a phase
change of 180 degrees in one cable, and a sinusoidal distribution of phase
errors in the cables of one quadrant of the system.  It is shown that these
errors are relatively small for signals whose elevation angle of arrival is close
to the co-phasal angle of the antenna scanner, but that the errors increase
significantly at higher elevation angles and higher frequencies.  (Authors'
abstract, technical report, English language, file no. 1259, direction finding,
errors, simulation, radio equipment, digital computers, antennas, angle of






Elevation Angle of Arrival Determination with Circular Antenna ArraysTitle Text
Jones, E. C. Jr., Schlicht, H. C. and Ernst, E. W.Author Text
Proc. NEC, VOL. 22, PP. 7-12, 3-5 October 1966.Source Text
Keyword Text
ABSTRACT NO. 1:  Development of wide aperture, circularly disposed
antenna array consisting of 120 vertical monopoles situated on periphery of
circle 303 m in diameter; concentric circular reflecting screen is located within
antenna circle; its diameter is 291 m; two rotating antenna scanners scan
this array at rates up to 15 scans/sec; resulting beamwidths are 4 degrees to
8 degrees; usefulness for determination of azimuthal direction  of arrival of
ionospherically-propagated HF radio signals.  ABSTRACT NO. 2:
Investigation of the possibility of obtaining  the elevation angle of arrival with
the circular antenna array at the University of Illinois.  The system consists of
120 vertical monopoles situated on the periphery of a circle 303 m in
diameter.  It was designed to determine the azimuthal direction of arrival of
ionospherically propagated hf radio signals and to suppress variations in
elevation angle of arrival. However, these data would be useful in studies of
ionospheric propagation.  Tests showed that it is possible to extract the
elevation angle of arrival of an incoming signal  from the circular antenna array
with only a modest increase in equipment.  (Abstract sources unknown,






A Study of the Effects of Systematic Errors in the Wullenweber Direction
Finding  System.   <NOTE> Technical rept.
Title Text
Jones, Jr., E. C., Ernst, E. W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report TR-6-RRL-PUB-318, 31 pages; October, 1966.
Source Text
direction finding, errors, simulation, radio equipment,
digital computers, antennas, angle of arrival,
frequency, phase shift circuits, digital systems,
electric cables, distribution, NTISDODXD
Keyword Text
Through the technique of digital simulation, the effects of certain systematic
errors in the  components of a Wullenweber direction finding system on the
accuracy of bearings  determined with this system are studied. Specifically,
the errors considered include the  complete elimination of one cable, a phase
change of 180 degrees in one cable, and a  sinusoidal distribution of phase
errors in the cables of one quadrant of the system. It is  shown that these
errors are relatively small for signals whose elevation angle of arrival  is close
to the cophasal angle of the antenna scanner, but that the errors increase










Wissenschaftliche Gesellschaft fur Luft-Luft-und Raumfahrt and Deutsche
Gesellschaft fur Raketentechnik und Raumfahrt, Jahrestagung 1966, Bad
Godesberg, West Germany, A67-14533, 4-8 October 1966.
Source Text
Keyword Text
Discussion of a simple method of measuring the plane polarization of linearly
polarized electromagnetic waves under average precision requirements for
transmitting flight attitude data from a missile to the ground.  The development
of a new radio interferometer operating without a rotating goniometer and
phase-locked oscillators is described.  (Abstract source unknown, source of






Middle-Latitude Ionospheric Total Electron Content: Summer 1965Title Text
Klobuchar, J.  A. and Whitney, H. E.Author Text
Radio Science, vol. 1 (New Series), no. 10, pp. 1149+, October 1966.Source Text
Keyword Text
The total electron content of the ionosphere was measured continuously from
a northern mid-latitude station during t he  summer of 1965 by monitoring the
polarization twist of VHF radio signals from the Early Bird synchronous
satellite.  The ambiguity in the total amount of polarization twist of the Early
Bird signal was resolved by measuring the total polarization twist of a lunar
reflected radio wave at a time when the moon coincided in direction with Early
Bird.  Large day-to-day differences in electron content were seen.  The late
afternoon maximum value of electron content was not well related to magnetic
activity.  Many small, irregular changes in electron content were observed.
Diurnal values of electron content were much lower than those observed
during  1961.  Observations of polarization twist of VHF radio waves from
synchronous satellites provide a simple, accurate means of measuring
diurnal, seasonal, and anomalous changes in ionospheric total electron







Possibilities of the Super-Long Based Radiointerferometers DesignTitle Text
Kydanovskiy, N. L.Author Text
Radiotek . i. elek ., vol. 11, no. 10, pp. 1741-6, English translation, Radio
Engineering, pp. 1531+, October 1966.
Source Text
Keyword Text
The paper discusses the possibilities of designing a radio interferometer
having a super-long base with the aid of independent, highly stable local
oscillators or phase AFC of local oscillators from a common oscillator located
in an artificial earth satellite.  A method is proposed for the compensation of
phase fluctuations which arise on account of random variation of the electrical
lengths of arms in a common interferometer with a common local oscillator
located in the middle of the base.  (Abstract source unknown, formal






Preliminary Investigation of Mobile Radio Signal Fading Using
Directional Antennas on the Mobile Unit
Title Text
Lee, W. C.Author Text
Trans. I.E.E.E., vol. VC-15, no. 2, pp. 8-15, October 1966.Source Text
Keyword Text
Signal fading at 836 Mc on a mobile radio transmission path using directional
antennas on the mobile unit was investigated and compared with that from an
omnidirectional antenna.  A marked reduction in fading rate was observed with
the directional antenna.  Increasing  the directivity decreased the fading rate.
The average propagation loss was also measured for the various antennas
over the two-mile signal path.  (Abstract source unknown, formal literature,






Time correlations of short samples of MF and HF signal received at
separated station.  Time  correlations of medium and high frequency
signal short samples received at separated stations
Title Text
Lewis, E. A., Rasmussen, J. E.Author Text
Air Force Cambridge Research Labs., Hanscom AFB, Mass. October 1966,
32 pages, Refs its Phys. Science Research Papers No. 276, Report AFCRL-
66-696-AD-646256, 1966.
Source Text
correlation function, high frequency, radio direction
finder, radio transmission, time function,
correlation, direction, equipment, finding, function,








Design and Error Analysis of VLF Superdirective Antenna ArraysTitle Text
Martin, J. N. and Hill, J. R.Author Text
Naval Ordnance Lab., Corona, California, NOLC Report 686, 21 October 1966.Source Text
Keyword Text
A generalized equation for the pattern of VLF superdirective antenna Arrays
has been developed and a FORTRAN computer program has been written to
evaluate the equation.  To illustrate the program's use as a design and error
analysis tool, it is applied to a typical design problem.  (Authors' abstract,







Transistors Integrated with Electrically Small RadiatorTitle Text
Meinke, Hans M.Author Text
Institute for High Frequency Techniques of Technische Hochschule, Munich,
Germany, published in Proceedings, 16th Annual Symposium on the USAF
Antenna Research and Development Program, Robert Allerton Park,
University of Illinois, Monticello, Illinois, 11-13 October 1966.
Source Text
Keyword Text
As a transistor is a three-terminal network, it is  combined with a radiator
which consists of three different parts.  Each part is connected to one
terminal of the transistor.  In our case, we investigated integrated radiators of
three forms which are shown.  The transistor can be combined with the
radiator in three different ways.  Some results of receiving antennas of this
kind are summarized in this paper.  (Author's abstract, formal literature,






Vehicular Interference Radiation Measurement TechniqueTitle Text
Neubauer, J. R.Author Text
Trans. I.E.E.E., vol. VC-15, no. 2, pp. 57-65, October 1966.Source Text
Keyword Text
The technique described in this paper is classed as a near-field method
wherein the measuring probe is located less than 5 feet from the interference
energy source.  It provides a means for expressing the magnitude of the
interference energy  in quantitative terms which are independent of the
receiver and antenna characteristics as well as the propagation anomalies
experienced in the field intensity measurement technique.  It is non-critical in
setup and involves a minimum of adjustments following the initial calibration
procedure.  A 20 dB improvement in measurement range is available, which
enables positive evaluation of the effectiveness of suppression even down to
the normal sensitivity threshold of mobile receivers.  Each of the principal
elements of the measurement system will be described in terms of those
characteristics which have a direct bearing on this application.  In addition, a
brief analysis of the noise spectra will be presented.  (Author's abstract,






Wideband Array Antenna Using I-F Time  Delay SteeringTitle Text
Payne, John B. IIIAuthor Text
RADC (EMD), Griffiss AFB, New York, Report No. RADC-TR-66-289, DDC
No.  AD 642 773, October 1966.
Source Text
Keyword Text
If time delay steering of a wideband array antenna is introduced at the i-f
frequency instead of the r-f level, all of the element signal phases will be
different and the summed pulses will not add in-phase to produce a beam in
the desired direction.  It is found that when i-f delay steering is used, an
additional incremental phase shift must be introduced into the local oscillator
of each mixer to produce in-phase summation.  The delay provides alignment
of the envelopes while the local oscillator phase shift provides in-phase
summation.  This condition is found to be independent of frequency and thus
bandwidth.  The effect of i-f delay error on the system's response is







Time Correlations of Short Samples of MF and HF Signals Received at
Separated Stations
Title Text
Rasmussen, J. E. and Lewis, E. A.Author Text
HQ AFCRL, OAR (CRU), U.S. Air Force, Bedford, Mass., Report Nos.
AFCRL-66-696 and PSRP 276, DDC No. AD 646 256, October 1966.
Source Text
Keyword Text
Pulse envelopes from 1.95 MHz Loran transmitters were received at two
synchronized stations 667 km apart and compared using a simple visual
method to obtain arrival time differences.  For a transmitter at 210 km
distance, the average measured groundwave arrival time difference agreed
with the calculated value to within 1.3 microsecond.  For the skywave
components from the same transmitter, the average time difference changed
from day to night, with typical random variations of 4 and 16 microseconds,
respectively.  For skywaves from a transmitter at 500 km distance, observed
with a different baseline orientation, the corresponding figures were 2 and 9
microseconds.  Brief daytime observations of the time signals from the 7.335
MHz station Chu, at 440 km distance, showed an average scatter of about 12
microseconds.  The data  is too limited to permit any firm conclusions to be
drawn about the implications of this technique to direction finding, but the
magnitudes of the equivalent bearing fluctuations indicate there may be
interesting possibilities in this regard.  (Authors' abstract, technical report,
English language, file no. 1208, Loran, time correlation, radio transmission,
direction finding, Loran equipment radio transmitters, time, correlation






Time Correlations of Short Samples of MF and HF Signals  Received at
Separated Stations.  <NOTE> Physical sciences  research papers
Title Text
Rasmussen, J. E., Lewis, E. A.Author Text
Air Force Cambridge Research Labs., L. G. Hanscom Field, Mass.Report
AFCRL-PSRP-276-AFCRL-66-696, 32 pages; October, 1966.
Source Text
radio transmission, direction finding, loran equipment,
radio  transmitters, time, correlation techniques, high
frequency,  medium frequency
Keyword Text
Pulse envelopes from 1.95 MHZ Loran transmitters were received  at two
synchronized stations 67 km apart and compared using a  simple visual
method to obtain arrival time differences.  For  a transmitter at 210 km
distance the average measured  groundwave arrival time difference agreed
with the calculated  value to within 1.3 microsec.  For the skywave
components from  the same transmitter the average time difference changed
from  day to night, with typical random variations of 4 and 16  microsec,
respectively. For skywaves from a transmitter at 500  km distance, observed
with a different baseline orientation,  the corresponding figures were 2 and 9
microsec. Brief daytime  observations of the time signals from the 7.335 MHZ
station  CHU, at 440 km distance, showed an average scatter of about 12
microsec. The data is too limited to permit any firm  conclusions to be drawn
about the implications of this  technique to direction finding, but the
magnitudes of the  equivalent bearing fluctuations indicate there may be






II Session: Jupiter as Observed at Short Radio WavesTitle Text
Roberts, J. A.Author Text
J. Res. NBS, pp. 1543-52,, October 1966.Source Text
Keyword Text
The history of our knowledge of the microwave emission from Jupiter is
reviewed briefly, highlighting only what appear to  the reviewer to be the
significant advances.  The Van Allen Belt emission has a constant flux
density, and polarization from 2009 Mc/s to 3000 Mc/s, but probably
decreases at frequencies above 3000 Mc/s.  The radiation from the disk
corresponds to near infrared temperatures at wavelengths of a few
centimeters, but may increase at longer wavelengths, reaching twice this
value at 10 cm.  The rocking of the plane of polarization and the beaming of
the radiation are discussed.  The present state of knowledge is reached with
the presentation of a preliminary map by Berge showing the distribution of
brightness over the radio source, and a comparison of this map with
preliminary model  calculations by Ortwein, Chang, and Davis.   This
comparison shows that there are two Van Allen Belts having very different
electron pitch angle distributions.  (Author's abstract, formal literature, English






USS Tripoli (LPH 10) Underway Vibration TrailsTitle Text
Robinson, Donald C. and Antonides,  Gary P.Author Text
David Taylor Model Basin, Washington, D.C., Report No. 2306, DDC No. AD
642 101, October 1966.
Source Text
Keyword Text
An underway vibration trial of USS Tripoli (LPH 0) was conducted with
measurements concentrated on the mast and island structure, the hospital
area, the hull, and the main propulsion system.  Data were analyzed to
determine the nature and cause of excessive vibrations in the mast and island
structure and in the hospital area at high ship speeds during free  route
(straight course) and maneuvering  operation.  The results of the underway
trial are evaluated with data obtained during an earlier vibration generator
survey of the mast-island structure and  hospital area of Tripoli and compared
with measurements obtained during an underway trial on USS Okinawa (LPH
3) conducted in March 1963.  The results of the various tests are used as a
basis for recommendations in order to mitigate the excessive vibrations of
Tripoli and for further effort required for correction of the LPH class vibration






The `Deep Dip' Automatic Instrumented Diving AssemblyTitle Text
Silverstein, Abraham, Salton, F. G.Author Text
Naval Ordinance Lab., White Oak, Md.  Report NOLTR-66-165, 56 pages;
October, 1966.
Source Text
instrumentation, deep submergence, submarine hulls,
containers, spheres, magnetometers, automatic, radio
beacons, direction finding, anchors (marine), release
mechanisms, timing devices, underwater equipment,
oceanology,  floats, deep dip project
Keyword Text
A number of versatile deep sea diving assemblies were  developed and
produced at the Naval Ordnance Laboratory. These  are capable of taking
tons of equipment to the bottom of the  deepest sea and returning after a
preset time with recorded  data.  The assembly has no inherent sonic,






Results from CSIRO, Sydney AustraliaTitle Text
Slee, O.  B. and Higgins, C. S.Author Text
J. Res. NBS, pp. 1536-7, October 1966.Source Text
Keyword Text
The CSIRO data at 19.7 Mc/s confirm in general terms the influence of Io
reported by Bigg (1964).  The major recent result has been the measurement
of the angular size of the source  of the bursts at 19.7 Mc/s.  This continues
earlier work (Slee and Higgins, 1963) in which the sources were not
significantly resolved.  The present observations were made near the
oppositions of 1963  and 1964, using  baselines up to 12,700 wavelengths
long.  At the longest baselines, the sources are well resolved, the apparent
diameters ranging from 5 sec of arc to greater than 15 sec of arc.  This
variability if real.  (Abstract source unknown, formal literature, English






Influence of the Terrestrial Environment on the Temporal and Statistical
Characteristics of Jovian Decametric Radiation
Title Text
Smith, Alex G., Block, W. F., Morton, W. A., Lebo, G. R., Carr, T. D. and
Olsson, C. N.
Author Text
Radio Science, vol. 1 (New Series), no. 10, pp. 1167+, October 1966.Source Text
Keyword Text
The characteristics of Jovian decametric pulses are compared with satellite
and radio star scintillations known to arise in the terrestrial ionosphere.  The
diurnal, seasonal, and altitude variations of the scintillation phenomena
appear to be absent in the planetary signals, suggesting that the local
ionosphere is not the source of the Jovian pulse structure.  On the other hand,
the ionosphere exerts a marked influence on the probability of reception, and
to a lesser extent on the intensity, of the Jovian decametric signals.







Radio-assisted attitude determination and direction finding for
synchronous communications  satellites.  Earth-based radio reference
signal in obtaining attitude and pointing information for  synchronous
communications satellites
Title Text
Sparagna, J. J.Author Text
In-National Electronics Conference, 22nd, Chicago Ill., October 3-5, 1966,
Proceedings. A67-12086 02-07 Conference Sponsored by the Illinois Inst. of
Tech., The Inst.of Electrical and Electronics Engineers Region IV,
Northwestern U., and the U. of Illinois.  Chicago, National Electronics
Conference, Inc., 1966, pages 655-660. 6 Refs., 1966.  Author employed:
Sylvania Electric Products, Inc., Sylvania Electronic Systems Div.,
Mountainview, Calif.
Source Text
radio beacon, radio direction finder, satellite
attitude control, synchronous satellite, antenna,
attitude, beacon, communications, conference, control,








Experimental Study of UHF Mobile Radio Transmission Using a Directive
Antenna
Title Text
Stidham, J. R.Author Text
Bell Telephone Laboratories, Greensboro, N.C.,  IEEE Transactions on
Vehicular Communications, vol. VC-15, no. 2, October 1966.
Source Text
Keyword Text
Propagation experiments were run at 836 Mc between a fixed omnidirectional
base station and a mobile station using a directional antenna.  On typical
residential streets it was found that the antenna orientation had only a small
effect on the average signal level and that the fading rate was significantly
reduced.  It was also discovered that the fading rate expressed as a function
of antenna direction has definite minima and maxima.  These are related to
two factors, the direction of motion of   the vehicle and the direction from the
vehicle to the base station.  In general, minimum fading occurs along and at
right angles to the direction of motion and in the  direction of the base station.







The Saguaro AntennaTitle Text
Tai, C. T. and Ferris, J. E.Author Text
Proceedings, Sixteenth Annual Symposium on the USAF Antenna Research
and Development Program, Robert Allerton Park, University of Illinois,
Monticello, Illinois, 11-13 October 1966.
Source Text
Keyword Text
A new antenna which has the form of  the cactus saguaro is described in this
paper.  The antenna produces an approximate figure eight pattern over a wide
band of frequency (10:1).  The impedance of the antenna varies between
resonant and anti-resonant values of a linear antenna.  The new antenna can
be considered as a variation of the "manipole" previously developed at the
Radiation Laboratory of the University of Michigan; however, it has several
geometrical parameters which can be varies to optimize its performance.  A
simple theory, based on the approximate relations governing the currents at
the junction of wires, is formulated to explain the general behavior of the
saguaro antenna.  A fairly complete set of data will be presented to show its
essential characteristics.  (Abstract source unknown, formal literature,






Dependence of Jupiter's Decimeter Radiation on the Electron
Distribution  in its Van Allen Belts
Title Text
Thorne, Kip S.Author Text
J. Res. NBS, pp. 1557-60, October 1966.Source Text
Keyword Text
Numerical calculations are presented, which relate the intensity and
polarization of Jupiter's decimeter radiation to the distribution of synchrotron-
radiating electrons in its "Van Allen Belts."  The calculations are based on the
simple model of a dipole magnetic field centered in the planet but inclined to
the axis of rotation.  Shadowing by the planet's disk is taken into account.
An appropriate choice of the parameters of the model  enables one to account
for (1) the intensity, (2) the spectrum, (3) the beaming, and (4) the degree of
polarization of Jupiter's decimeter radiation.  However, the model cannot
account for the observed asymmetries in the beaming and polarization.







A Theory for Type I Solar Radio BurstsTitle Text
Trakhtengerts, V. Yu.Author Text
Soviet Astronomy, AJ, vol. 10, no. 2, pp. 281-7, October 1966.Source Text
Keyword Text
One possible mechanism of generating type I solar radio bursts is discussed--
the interaction of coronal electrons with magneto hydrodynamic pulses of
finite amplitude.  Contrary to Takakura's finding, it is shown that under solar
conditions, the electron streams arising when particles are reflected from one
or two convergent hydromagnetic wave fronts are stable with respect to
plasma-wave excitation.  However, a somewhat different instability, not
treated in Takakura's referenced work, can occur at a hydromagnetic wave
front; it involves counter currents of electrons accelerated to high energy in
the electric field produced by charge separation at the pulse front.  Whether
this instability might be responsible for type I bursts and certain other effects
is discussed.  (Abstract source unknown, formal literature, English






Spaceflight radio navigation.  Spaceflight radio navigation, detailing




Deutsche Gesellschaft fuer Flugwissenschaften, Raumfahrtlehrgang,
Goettingen, West Germany, October 1965, Vortrag./ Luftfahrttechnik
Raumfahrttechnik, Vol. 12, June 1966, pages 150-158. 7 Refs. In German,
1966.  Author employed:  Deutsche Versuchsanstalt fuer Luft-Und Rumfahrt,
Institut fuer Flugfunk und Mikrowellen, Oberpfaffenhofen, West Germany
Source Text
radar direction finder, radio navigation, space
navigation, spacecraft position indicator, activity,
conference, control, direction, finder, finding,
indicator, interferometer, navigation, passive,







Electromagnetic Fields of a Dipole Over an Anisotropic Half-SpaceTitle Text
Wait, James R.Author Text
Can J. Phys., vol. 44, pp. 2387+, October 1966.Source Text
Keyword Text
An oscillating electric dipole located over a homogeneous anisotropic
conducting half-space is considered.  The conductivity tensor is taken to have
a simple diagonal form which is appropriate for a finely stratified medium.
Expressions for the electromagnetic fields are derived for both vertical and
horizontal dipole excitation.  It is shown that the horizontally polarized fields
are independent of the vertical component of the conductivity.  On the other
hand, the vertically polarized fields are influenced both by the horizontal and
the vertical components of the conductivity.  The results have possible
application to electromagnetic investigations of  the earth's crust and in radio
propagation studies.  (Abstract source unknown, formal literature, English






Radiation from a Spherical Antenna with an Anisotropic Plasma SheathTitle Text
Wait, James R.Author Text
Can. J. Phys., vol. 44, pp. 2303+, October 1966.Source Text
Keyword Text
The boundary-value problem for a concentric spherical system consisting of
an infinitesimally thin shell of magnetoplasma surrounding a source-excited
slotted sphere is solved.  The solution is carried out in some detail under the
assumption that the properties of the sheath do not vary with the angular
coordinates.  It is indicated that the anisotropy of the sheath introduces a
cross-polarized component of the radiated field.  The extension to a sheath,
with a spatial variation of its properties, is  outlined briefly.  (Abstract source






Theory of HF Ground Wave Backscatter from Sea WavesTitle Text
Wait, James R.Author Text
J. Geophys. Res., vol. 71, no. 20, 15 October 1966.Source Text
Keyword Text
A simplified but quantitative theory is presented for backscatter of high-
frequency radio waves from a gently rippled surface.  A principal resonance
occurs when the electromagnetic wavelength is just double the predominant
wavelength of the sea waves.  The results have some relevance to reported
experimental observations.  (Author's abstract, formal literature, English






Electric Goniometer Techniques for Passive Direction FindingTitle Text
Walker, Scott, Allen, Don E., Van Pelt, Roy, and Williams, Robert P.Author Text
Motorola, Inc., Scottsdale, Ariz., Quarterly Report No. 2, Report No. 3176-2,
DDC No.  AD 376 775L, October 1966.
Source Text
Keyword Text
(Abstract not available, technical report, English language, document not






Frequency and Polarization Structure of Jupiter's Decametric Emission
on a 10-Millisecond Scale
Title Text
Warwick, James W. and Gordon, Mark A.Author Text
J. Res. NBS, pp. 1537-42, October 1966.Source Text
Keyword Text
We present observations of decameter Jupiter emission on a 10-millisecond
time base.  After describing the swept-frequency polarimeter, we discuss
polarization and spectral characteristics in terms of propagation conditions
along the ray path  from Jupiter to Arecibo.  (Authors' abstract, formal







Webb, H. D.Author Text
Electrical Engineering Research Lab., University of Illinois, Urbana, Illinois,
Report No. ECOM-03703-11, October 1966.
Source Text
Keyword Text
Moon-reflected signals have been received on 36 days for a total of
approximately 378 hours at 150.6 mc and approximately  67 hours at 413.25
mc.  Tables and a graph of observation times are presented.  Calculations are
virtually complete through the April observations.  The influence of the April 15
solar flares is not evident in the data.  Quarterly averages of electron content
centered around March 21, June 21, and September 21 are presented.  The
one centered around June 21 shows the late  afternoon maximum that
appears in the summer.  The gain of the 28-foot paraboloid using the sun as a
source and a comparison method is 19.7 ± 0.5 dB.  A phase-lock unit to keep
the 150.6 mc receiver tuned is being built and installed as part of an
automatically operated station.  A coordinate converter to control the antenna
has been procured.  The evaluation of methods of resolving the n x 180
degrees ambiguity in lunar Faraday rotation data and the calculation of
electron temperatures is being continued.  The Atlas of Lunar Data for 1961
through 1964 is ready for printing.  Volume IV of the atlas,  for 1965 data, is







Ray-Tracing Study of HF Ducting Propagation with SatellitesTitle Text
Wong, M. S.Author Text
Radio Science, vol. 1, no. 10, pp. 1214-22, October 1966.Source Text
Keyword Text
Ray patterns showing spatial distribution of rays emitted from transmitter and
then progressively refracted in medium are presented for frequencies from
13.6 to 40 Mc, and for variations of ionosphere in  one to three dimensions.
Patterns portray elevated radio ducts, with down-to-earth contacts,
responsible for long distance and round-the-world propagation.  It is shown
that constancy of Doppler frequency shift, in signal reception from antipodal
satellite pass, is a condition enabling the signal to persist some minutes, and
that this constancy implies propagation off great-circle path.  (Abstract source






A Tri-Mode Four-Channel Monopulse BridgeTitle Text
Algeo, J. A.Author Text
Microwave J., vol. 9, no. 11, pp. 51-6, November 1966.Source Text
Keyword Text
This paper describes a four-channel monopulse bridge, which is basically a
seven-channel waveguide junction which processes the monopulse
information channels  by making use of  the TE10, TE20 and LSE11 modes in







LOH Avionics PackageTitle Text
AnonymousAuthor Text
Sylvania Electronic Systems, Central Williamsville, N.Y., Quarterly Report
No. 2, DDC No. AD 664 778, November 1966.
Source Text
Keyword Text
The LOHAP report covers the period from July 22, 1966 through October 21,
1966.  It provides the background, design status and available test results of
the following items:  (1) LOHAP system integration, (2) AN/ARC-114() radio
set, (3) AN/ARC-115() radio set, (4) AN/ARC-116() radio set, (5) R-
1297()/ARC radio receiver, (6) C-6533()/ARC communication control, (7) ARN-
89 automatic direction finder, (8) AS-1963 FM aircraft antenna, (9) AS-1962
FM homing antenna, (10) AS-1964 FM auxiliary antenna, (11) AS-1965
UHF/VHF antenna.  (Abstract source unknown, technical report, English
language, document not available, helicopters, radio equipment, direction
finding, electronic equipment, integrated systems, transmitter-receivers, radio
receivers, control systems, aircraft antennas, frequency modulation, aircraft
equipment, radio homing, ultrahigh frequency, very high frequency, airborne,











Proc. I.E.E., vol. 113, no. 11, November 1966.Source Text
Keyword Text
(Synopsis) The paper deals with propagation of radio waves in multimode
waveguides of arbitrary height.  In this work the boundaries are assumed to be
perfectly reflecting.  For the case when the height of the multimode waveguide
increases monotonically in the direction of propagation, the required solution
is obtained by a generalized quasi optical approach which assumes that the
waveguide consists  of an infinity of infinitesimal radial waveguides cascaded
together.  To extend the solution for both directions of propagation, the
reciprocity theorem has been employed, thereby accounting for reflections.
The results have been  applied to the study of vlf radio propagation when the
effective height of reflection at the ionosphere varies along the path of
propagation.  Laboratory measurements obtained from a two-dimensional
microwave model are compared with the theoretical solution to substantiate
the analysis.  (Abstract taken from author's synopsis, formal literature,






Improved Spaced Loop Direction Finder Antenna (20-150 MHZ) Test PlanTitle Text
Castles, M. P. and Moore, J. D.Author Text
Southwest Research Institute, San Antonio,  Texas, Contract DA28-0430




The purpose of this report is to outline the test procedures and techniques
which will be used to evaluate the performance of the portable VHF spaced
loop antennas in terms of the design goals and specifications given in
Electronics Command Technical Requirement SCL-8081, "Improved Spaced
Loop Direction Finder Antenna (20-150 MHZ)," dated 15 April 1965.  (Authors'






Improved Spaced Loop Direction Finder Antenna (20 - 150 MHZ)
Equipment Compliance Report, Equipment Serial No. 2
Title Text
Castles, M. P. and Moore, J. D.Author Text
Southwest Research Institute, San Antonio,  Texas, Report No. 7,  Technical
Report ECOM-01633-7, November 1966.
Source Text
Keyword Text
Three groups of three portable spaced loop antennas covering the frequency
range of 20 to 150 MHZ have been developed under this contract with design
goals and specifications as outlined in Electronic Command Technical
Requirement SCL-8081 titled "Improved Spaced Loop Direction Finder
Antenna (20 - 150 MHZ)," dated 15 April 1965.  These portable VHF spaced
loop antennas have been designed and tested for compatibility with
components from existing direction finders with only slight modifications to
those components.  The pedestal unit for the AN/PRD-7 and 8 direction finder
set has  been modified and used for rotation of the spaced loop antennas,
while the visual indicator for the AN/PRD-5 set has been used to display the
spaced loop antenna patterns.  Both of these units were furnished by the US
Army and have been used exclusively in the development and testing of the
VHF spaced loop antennas.  The additional equipment developed and tested
by Southwest Research Institute includes the antenna control unit which
incorporates into a single control  box the spaced loop antenna controls plus
the necessary controls for operation of the AN/PRD-7 and 8 pedestal unit.
Each antenna of the group has been names by association with the frequency
range of operation as shown below:
Antenna Frequency Range
Low Range 20 to 57 MHZ
Mid Range 50  to 100 MHZ
High Range 95 to 150 MHz
The first group of antennas (Serial No. 1) was constructed and tested in
accordance with a preliminary test plan.  The assembly of the second and
third antenna groups included modifications based on results of these tests to
improve certain characteristics as much as possible.  The second antenna
group (Serial No. 2) has been tested by the procedures and techniques
outlined in the Test Plan report and the results and conclusions are submitted
in subsequent sections of this report.  The procedure and technique for each
of the tests as previously detailed in the Test Plan are included with the test
data for completeness.  (Authors' abstract, technical report, English
Abstract Text





Improved Spaced Loop Direction Finder Antenna (20 - 150 MHZ)
Equipment Compliance Report, Equipment Serial No. 3
Title Text
Castles, M. P. and Moore, J. D.Author Text
Southwest Research Institute, San Antonio,  Texas, Report No. 8,  Technical
Report ECOM-01633-8, November 1966.
Source Text
Keyword Text
Three groups of three portable spaced loop antennas covering the frequency
range of 20 to 150 MHZ have been developed under this contract with design
goals and specifications as outlined in Electronic Command Technical
Requirement SCL-8081 titled "Improved Spaced Loop Direction Finder
Antenna (20 - 150 MHZ)," dated 15 April 1965.  These portable VHF spaced
loop antennas have been designed and tested for compatibility with
components from existing direction finders with only slight modifications to
those components.  The pedestal unit for the AN/PRD-7 and 8 direction finder
set has  been modified and used for rotation of the spaced loop antennas,
while the visual indicator for the AN/PRD-5 set has been used to display the
spaced loop antenna patterns.  Both of these units were furnished by the US
Army and have been used exclusively in the development and testing of the
VHF spaced loop antennas.  The additional equipment developed and tested
by Southwest Research Institute includes the antenna control unit which
incorporates into a single control  box the spaced loop antenna controls plus
the necessary controls for operation of the AN/PRD-7 and 8 pedestal unit.
Each antenna of the group has been names by association with the frequency
range of operation as shown below:
Antenna Frequency Range
Low Range 20 to 57 MHZ
Mid Range 50  to 100 MHZ
High Range 95 to 150 MHz
The first group of antennas (Serial No. 1) was constructed and tested in
accordance with a preliminary test plan.  The assembly of the second and
third antenna groups included modifications based on results of these tests to
improve certain characteristics as much as possible.  The second antenna
group (Serial No. 2) has been tested by the procedures and techniques
outlined in the Test Plan report and the results and conclusions are submitted
in subsequent sections of this report.  The procedure and technique for each
of the tests as previously detailed in the Test Plan are included with the test
data for completeness.  (Authors' abstract, technical report, English
Abstract Text





Improved Spaced Loop Direction Finder Antenna (20-150 MHZ)Title Text
Castles, M. P. and Moore, J. D.Author Text
Technical Report ECOM-01633-6, Test Plan, Report No. 6, Contract No. DA




The purpose of this report is to outline the test procedures and techniques
which will be used to evaluate the performance of the portable VHF spaced
loop antennas in terms of the design goals and specifications given in
Electronics Command Technical Requirement SCL-8081, "Improved Spaced
Loop Direction Finder Antenna (20-150 MHZ)," dated 15 April  1965.
(Abstract taken from authors' purpose, technical report, English language, file







Davis, Q. F.Author Text
Electronics Letters, vol. 2, no. 11, pp. 425-426, November 1966.Source Text
Keyword Text
In order to study the spectrum of a fluctuating source of light, it has been
found desirable to generate the quotient V1|V2 of two time-varying positive
voltages whose component frequencies extend up to a few hundred hertz.
This note describes a comparatively simple method whereby the division
process has been carried out.  (Author's abstract, formal literature, English






Angle-of-arrival measurements performed over a 296-km troposcatter
path.  Angle-of-arrival  measurements over troposcatter path by
simultaneous reception in angle diversity, using antenna  beams
Title Text
Fantera, I. A., Kieburtz, R. B.Author Text
Radio Science, Vol. 1, November 1966, pages 1245-1252. 13 Refs., 1966.
Authors employed:  USAF Systems Command, Research and Technology
Div., Rome Air Development Center, Griffiss AFB, N.Y.;  State U., Dept. of
Electrical Sciences, Stony Brook, N.Y.
Source Text
angular distribution, antenna field, radio propagation,
troposcatter, angle, angular, antenna,  arrival, beam,
deflection, distribution, field, index, path,







An HF antenna array electronically scanned in elevation.   High
frequency antenna array  scanned in elevation for ionospheric
propagation studies of vertical angle of arrival radio waves
Title Text
Fitzgerrell, R. G., Proctor, L. L., Wilson, A. C.Author Text
Environmental Science Services Administration, Boulder, Colo., November
1966, 35 pages, Refs, Report IER-11-ITSA-11-AD-645233, 1966.
Source Text
antenna array, electronic equipment, high frequency,
ionospheric propagation, radio wave,  scanning device,
angle, antenna, array, arrival, device, dipole,
electronic, elevation, equipment,  frequency, function,
high, illumination, ionospheric, lobe, log, periodic,







An HF Antenna Array Electronically Scanned in ElevationTitle Text
Fitzgerrell, R. G., Proctore, L. L. and Wilson, A. C.Author Text
Institute for Telecommunication Sciences and Aeronomy, Boulder, Colorado,




An HF receiving antenna array has been constructed which is capable of
electronically scanning a sector in elevation with a single, narrow, main lobe.
It was incorporated into a system designed for ionospheric propagation
studies which were to investigate the vertical angle-of-arrival of downcoming
radio waves.  The vertical broadside array consists of ten 12 MHZ to 25 MHZ,
horizontally polarized, log-periodic-dipole element antennas stacked with
uniform spacing on a 152-m tower.  The sector of scan is dependent upon the
element antenna spacing, and varies with frequency.  This sector is from 3
degrees to 51.4 degrees at 12 MHZ, and is from 1.5 degrees to 22 degrees at
25 MHZ.  The half-power beamwidth of the main lobe also varies from about 7
degrees to 3 degrees over the same frequency range.  The main lobe of the
array was scanned by varying the number of periods in the sinusoidal
illumination function which was applied to the array.  This scanning was
effected electronically at an IF frequency, thus placing essentially no
bandwidth restriction due to scanning upon the r-f input circuitry.  The
fundamental scan-timing frequency was 524 Hz.  Each increment of the scan
sector was actually scanned twice, however, once in each direction during a
scanning cycle.  Photographs of the oscilloscope display are presented which
show the vertical angle-of-arrival of 10 MHZ and 20 MHZ signals from WWV
which were received at Boulder, Colorado.  (Authors' abstract, technical






Generality of the Relation Between the Group Path and the Phase PathTitle Text
Gautier, T. N.Author Text
J. Atmos.   Terrest. Phys., vol. 28, no. 11, pp. 1125-28, November 1966.Source Text
Keyword Text
The relation P' = P + fdP/df,  where P' is the group path, P is the phase path,
and f is the wave frequency, is shown to be a general one.  A proof is given for
anisotropic media.  The expression is also derived in a manner which is
independent of the nature of the transmission medium.  (Abstract source






Deeper Probe of Ionosphere DueTitle Text
Gechman, RonAuthor Text
Electronic Design, vol. 14, no. 25, pp. 33-35, 8 November 1966.Source Text
Keyword Text
Improved high-frequency radio equipment and a relatively new technique for
measuring the effect of disturbances on signals may soon add significantly to
our understanding of the ionosphere.  The dual approach is being pressed by
Pennsylvania State University engineers, who are installing a new transmitter,
antenna  array and improved receiving equipment to probe deeper into the
ionosphere.  The equipment is scheduled to be in operation by December.






Error Reduction in Loop Direction FindersTitle Text
Gentry, Denton E. and Jenkins, Herndon H. Jr.Author Text
Georgia Institute of Technology, Atlanta Engineering Experiment Station,
Quarterly Report No. 6, Atlanta, Georgia, Report No. A-842-6,  DDC No. AD
808 798L, 30 November 1966.
Source Text
Keyword Text
A brief review and analysis of compensated loop antenna techniques is
presented with emphasis on the parameters that complicate optimum
compensation.  A doubly-loaded loop, designed to separate the horizontal E
and H-fields incident on the loop, is described.  Limitations are stated.  The
results of tests on the specially wound and doubly wound loop antennas are
discussed.  Sensitivity figures and horizontal response patterns are given.  A
functional block diagram of the modified dual channel system  is described.
This system is designed to indicate bearings only when the detected loop
channel nulls are deep and not obscured and the received fading signal is at
the crest of a fade cycle.  (Authors' abstract, technical report, English
language, document not available, loop antennas, direction finding, radio
equipment, errors, response, sensitivity, high frequency, ionospheric






Improved Performance Techniques  for Small AntennasTitle Text
Khan, Peter J., Douce, Arden G., et al.Author Text
University of Michigan,  Cooley Electronics Lab., Ann Arbor, Michigan,
Quarterly Report No. 1, DDC No. AD 807 047L, November 1966.
Source Text
Keyword Text
The research being carried out under this contract consists of a study and
theoretical investigation to develop highly efficient remotely tuned impedance
matching coupling networks for electrically short monopole and ferrite
antennas providing omnidirectional pattern in the azimuth plane with vertical
polarization.  Two remotely-tunable monopole couplers are to be developed.
One coupler provides an impedance match between a 50-ohm transmission
line and a 30-foot monopole mounted on a three-quarter ton military vehicle,
over the 50 KHz to 600 KHz range.  The other coupler matches a similarly-
mounted 15-foot monopole over the 550 KHz to 5 MHZ range.  A design
theory has been developed for ferrite-cored loop antennas operating at
frequencies below 30 MHZ.  (Abstract source unknown, technical report,
English language, document not available, impedance matching, antenna
components, coupling circuits, omnidirectional antennas, ground vehicle
antennas, loop antennas, ferrites, low frequency, medium frequency, high
frequency, magnetic cores, signal-to-noise ratio, tuned circuits, electrical






Angles-of-Arrival Measurements Performed Over a 296-km Troposcatter
Path
Title Text
Kieburtz, Richard B. and Fantera, I. A.Author Text
Radio Science, vol. 1, no. 11, pp. 1245-52, November 1966.Source Text
Keyword Text
Angle-of-arrival measurements have been performed on a troposcatter path by
simultaneous reception in angle diversity using antenna beams of 19.2-min
beamwidth.  The transmitting beamwidth is also 19.2 min, permitting
measurement of the beam broadening due to the variable refractive index
along the propagation path.  The results of these measurements have
indicated that the antenna beam may sometimes undergo an rms horizontal
deflection as great as 17 min of arc over the half-path length of 148 km.






Advances in microwave direction finding.  Microwave direction-finding
systems based on  amplitude comparison for use with pulse or
continuous wave signals, noting switching system
Title Text
Kiely, D. G.Author Text
Institution of Electrical Engineers, Proceedings, Vol. 113, November 1966, p.
1697-1711, 1966.  Author employed: Ministry of Defense Navy, Admiralty
Surface Weapons Establishment, Portsmouth, Hants, England.
Source Text
amplitude modulation, microwave switching, radio
direction finder, signal reception  amplitude, antenna,
bearing, continuous, cost, direction, finder,
frequency, microwave, modulation, pulse,  radio,







Advances in Microwave Direction FindingTitle Text
Kiely, D. G.Author Text
Proc. I.E.E., vol. 113, no. 11, pp. 1697-1711, November 1966.Source Text
Keyword Text
This paper describes three new microwave direction-finding (d.f.) systems
employing the principle of amplitude comparison.  Though designed, in this
case, for use with pulse signals, application of the systems could also be
extended to continuous-wave signals.  Theoretical predictions of performance
and considerations of design requirements are supported by experimental
confirmation from complete laboratory models of two of the systems, and from
measurements on certain component parts of the third system.  The systems
are individually suitable for different types of application, and  collectively they
represent advances in increasing bearing accuracy and system sensitivity,
and in reducing equipment bulk and cost, without degrading broadband
frequency coverage.  The first system employs a switching and storage
technique which enables a single, preferably a tunable narrowband, receiver to
be used with four (or more) fixed aerials, thereby saving three (or more)
receivers, which would otherwise need to be used for amplitude-comparison
d.f.  The switch rate is relatively slow, so that a few cycles are accomplished
within the time that the transmitting aerial illuminates the d.f. site.  The
second system employs a modulation-marking technique to achieve the
same objects as the first system.  Its operation is continuous in time, as
opposed to that of the first system, which is cyclic, and so it is capable of
employment with signals of duration short compared with the cycle period of
the first system.  The third system employs very fast (intra pulse) switching of
a pair of receivers around a fixed circular array of sixteen aerials.
Theoretically, it is capable of high-accuracy d.f. on a pulse-by-pulse basis,
since the larger number of aerials in the array reduces the aerial contribution
to d.f. errors, which is usually dominant.  Its d.f. performance is also
dependent on the amplitude balance (tracking) of either radio-frequency
switches or frequency changers, which, at present, may be the factor limiting
d.f. accuracy.  (Engineering abstract, formal literature, English language, file






SUSAN:  A New Doppler Radio navigation SystemTitle Text
Klein, Perry I.Author Text
Trans. I.E.E.E.., vol. AES-2, no. 6, November 1966.Source Text
Keyword Text
SUSAN is a novel electronic Doppler navigation system which can be used
with moving  vehicles including aircraft, missiles, satellites, and ships.  The
system uses a technique of time delays and frequency multiplication to
determine the rates of change of the Doppler frequency component present on
a signal received from a  moving vehicle.  From this information the range and
velocity of the vehicle can be determined with respect to a transmitting station
whose position or ephemeris is known.  (Abstract source unknown, formal






Frequency Azimuth Video ReceiverTitle Text
Konrad, L., Kopeck, R. and Coppa, P.Author Text
American Electronic Labs., Inc., Colmar, Pennsylvania, Quarterly Report No.
3, Contract No. DA-28-043-AMC-01700(E), ECOM Report No. 01700-3, DDC
No.  AD 802 066L, November 1966.
Source Text
Keyword Text
Efforts were continued on a program to develop, design and fabricate a
passive instantaneous direction finding system for detection of pulse and CW
type signal activity covering the frequency range 2 to 4 GC.  The relative
signal strength, azimuth and RF frequency of the signal are presented visually
as a polar type CRT display, in audio form, and as a video monitor  output of a
selected desired signal in a multisignal  environment.  Preliminary results of
detector mount and microwave discriminator are given.  Detailed discussions
of low noise video amplifiers, peak detector and square  rooter development is
given.  Continued deflection circuitry development is included and initial efforts
on an electronic cursor are given.  (Abstract source unknown, technical
report, English language, document not available, direction finding, crystal
video receivers, radar interception, ultrahigh frequency, superhigh frequency,
passive, cathode ray tubes, display systems, demodulators, discriminators,
mechanical drawings, video amplifiers, electromagnetic pulses, microwave










Raytheon Co., Space and Information Systems Division, Sudbury,




Continuing effort has been made on ionogram reduction and data smoothing
for use in a Hamiltonian ray tracing program which uses Haselgroves
equations.  Emphasis in this work has been placed on analog to digital as
well as digital to hybrid compatibility.  Power losses due to refraction and
inverse square law spreading have been computed using a single ray
approach.  The method is fully described.  Ray tracing has been done both
with and without magnetic field.  Comparison of these results led to the
discovery that the magnetic field has a pronounced effect on the ray path even
at frequencies much greater than 15 MHZ when the path traveled is north-
south or along magnetic field lines.  Tabulated results and the underlying
factors in the argument are presented.  (Author's abstract, technical report,






Techniques for Improved RDF DisplaysTitle Text
Ledbetter, R. J., Mcclurg, W. C. and Ernst, E. W.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Illinois, Contract
No. N00014-66-C0010A02, Report No. TR-7, RRL Publication 310, DDC No.
AD 805 004L, November 1966.
Source Text
Keyword Text
The problems caused by amplitude modulation and signal strength variations
of signals received by a circular antenna array have been investigated by the
techniques of digital simulation as well as direct experimentation.  The
methods  investigated require that a ratio of signal amplitudes be obtained;
the log-ratio unit was introduced to perform this operation.  Two methods of
the four investigated show promise for yielding improved signals.  (Authors'






Techniques for Improving RDF Displays.   <NOTE> Technical rept.Title Text
Ledbetter, R. J., McClurg, W. C., Ernst, E. W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report TR-7-RRL-PUB-310, 31 pages; November, 1966.
Source Text
direction finding, radio equipment, display systems,
radio signals, amplitude  modulation, digital systems,
circuits, NTISDODXD
Keyword Text
The problems caused by amplitude modulation and signal strength variations
of signals  received by a circular antenna array have been investigated by the
techniques of digital  simulation as well as direct experimentation. The
methods investigated require that a ratio  of signal amplitudes be obtained;
the log-ratio unit was introduced to perform this  operation. Two methods of






The Non-stationary Retarded Re-emission of Electromagnetic Signals by
Ferrites during Parametric Regeneration
Title Text
Lisovskii, F. V. and Monosov, Ya. A.Author Text
Zh. Eksper. Teor. Fiz., vol. 51, no. 5, (11), pp. 1288-91, November 1966.Source Text
Keyword Text
Non-stationary retarded re-emission (with amplification) of electromagnetic
oscillations by parametrically regenerated ferrites has been observed for the
first time.  It is found that an "active" time interval exists after pumping of
frequency is turned on; the presence of a signal of frequency f/2 in this interval
is responsible for the appearance of the re-emission.  The "active" interval is
found to be retarded with respect to the pumping front (by about 1 to 5 µsec);
similarly, the re-emission is retarded with respect to the "active" interval by
about 5-50µsec.  These time lags strongly depend on the pumping power.
The phenomenon described was observed in iron-yttrium garnets of arbitrary
shape, including spherical and disc-shape samples.  External elastic forces
affect the duration  of the "active" interval and the time lags.  (Abstract source






The Interpretation of Ionospheric Drift MeasurementsTitle Text
MacdougallAuthor Text
J. Atmos. Terrest. Phys., vol. 28, no. 11, pp. 1093-1109, November 1966.Source Text
Keyword Text
An investigation of  the variability of drift velocities as measured by the
method of radio fading on spaced receivers showed that drift velocities for the
F-region are a rapidly varying function of time with significant velocity changes
taking place in a few minutes.  The fluctuations of velocity can be explained
by the movement of the point  of reflection over an ionospheric surface which
is being tilted by the passage of traveling ionospheric disturbances.  (Abstract






Absorptive Shroud Reduces Side Lobes in AS-899/SLR Direction-
Finding Antenna
Title Text
Manabe, S. K.Author Text
Navy Electronics Lab., San Diego, Calif. Report No. NEL-1419, DDC No.  AD
379 373, 30 November 1966.
Source Text
Keyword Text
A method of reducing antenna side lobes caused by spillover in the AS-
899/SLR direction-finding antenna is described.  An absorptive shroud
attenuates spillover energy without restricting the antenna aperture.
Problems remain, however, with main-lobe beamwidth, high adjacent side
lobes, and reflection.  The report recommends redesign of the AS-899/SLR
antenna and the use of active side-lobe suppression.  (Author's abstract,
technical report, English language, document not available, direction finding,
antennas, antenna lobes, reduction, electromagnetic shielding, attenuation,






Circular Arrays of Beverage Antennas for High Frequency Direction
Finding
Title Text
Martin, Paul E.Author Text
Southwest Research Institute, San Antonio, Texas, Interim Development
Report, Contract NObsr 89345, Project No. SF 00010805, DDC No. AD 802
228, 1 November 1966.
Source Text
Keyword Text
The evaluation of performance of the two concentric Beverage arrays is
continuing.  Over 13,000 bearings have been accumulated on the Beverage
DF systems and an AN/TRD-15 Doppler system.  Statistical analysis of the
data for bearing accuracy as a function of array, frequency, distance, etc., is
underway.   The  preparation of a transportable Beverage array,
instrumentation, and instruction book is continuing.  A rapid erection
technique for the antennas and feed cables has been developed and tested.
(Author's abstract, technical report, English language, file no. 1000, antenna
arrays, direction finding, radio equipment, high frequency, Doppler systems,






Summary of 20-100 MHZ Propagation Measurement Results Over
Irregular Terrain Using Low Antenna Heights
Title Text
Miles, M. J. and Barsis, A. P.Author Text
Environmental Science Services Administration, Boulder Colorado, Institute
for Telecommunication Sciences and Aeronomy, IER-10-ITSA-10, DDC No.
AD 645 023, N67-23836, November 1966.
Source Text
Keyword Text
Results of a comprehensive transmission loss measurement program over
irregular terrain on 20, 50, and 100 MHZ are presented in the form of
transmission loss distributions and by examining the behavior  of  median and
range values derived from the distributions as functions of various
combinations of link parameters.  Additionally, measured transmission loss
medians for specific distances were compared with calculated values (based
on smooth-earth diffraction) and with the results of similar measurements
performed in a tropical jungle environment.  (Authors' abstract, technical






HF Spaced Loop AntennaTitle Text
Moore, John D. and Castles, M. P.Author Text
Southwest Research Institute, San Antonio, Texas, ECOM-01960-3, DDC No.
AD 812 082L, November 1966.
Source Text
Keyword Text
The experimental investigation of the HF spaced loop antenna under Phase I
was completed with the verification that adequate sense  could be obtained
for all angles of elevation up to 85 degrees with a single sense resistor of
proper value.   Skywave bearing tests were continued using the third
breadboard model of the HF spaced loop antenna.  The design of the antenna
and associated equipment under Phase II has been completed.  The
successfully tested third breadboard model served as the basis for the
majority of the design decisions.  The  work on equipment construction and
evaluation under Phase III has proceeded rapidly during the last month of this
reporting period.  All components necessary for antenna construction have
been fabricated or purchased.  The antennas,  antenna and pedestal control
unit, and equipment cabling are 80 percent complete.  An AN/PRD-7 and -8
pedestal modified for 70-RPM rotation has been purchased for use with the
HF spaced loop antenna.  Power consumption data using a 30-RPM AN/PRD-
7 and -8 pedestal and the  70-RPM pedestal are presented.  (Authors'
abstract, technical report, English language, file no. 1000, coaxial spaced
loop antennas, portable antennas, polarization, direction finders, loop
antennas, high frequency, antenna components, portable, sensors, resistors,






Null Conical Helix.  <NOTE> Patent All- Nussbaum, MiltonTitle Text
no authorAuthor Text
Department of the Army Washington D C.  Report PAT-APPL-392 373-Patent-
3 283 332, 2 pages; November, 1966.
Source Text
helical antennas, patents, conical antennas, radio
direction finders, antenna radiation  patterns, nulls
(amplitude) ,PAT-CL-343-895, NTISGPA
Keyword Text
The patent describes an antenna that has utility in the field of radio direction
finding.   It provides an antenna that is characterized by frequency
independent operation over a  wide bandwidth, circular polarization, inherent







Loh Avionics Package.  <NOTE> Quarterly rept. no. 2, 22 Jul-21  Oct 66Title Text
no authorAuthor Text
Sylvania Electronic Systems-Central Williamsville N.Y. Report ECOM-01943-
2, 84 pages; November, 1966.
Source Text
helicopters, radio equipment, direction finding,
helicopters,  electronic equipment, integrated systems,
transmitter, receivers, radio receivers, control
systems, aircraft  antennas, frequency modulation,
aircraft equipment, radio  homing, ultrahigh frequency,
very high frequency, airborne,  performance
(engineering), wiring diagrams, avionics, H-6 aircraft,
AN/ARC-114, AN/ARC-115, AN/ARC-116,  AN/ARN-89
Keyword Text
The LOHAP report covers the period from July 22, 1966 through  October 21,
1966. It provides the background, design status  and available test results of
the following items: (1) LOHAP  System Integration. (2) AN/ARC-114() Radio
Set. (3) AN/ARC-115  ( ) Radio Set. (4) AN/ARC-116( ) Radio Set. (5) R-1297(
)/ARC  Radio Receiver.  (6) C-6533 ( )/ARC Communication Control.   (7) ARN-
89 Automatic Direction Finder.  (8) AS-1963 FM  Aircraft Antenna.  (9) AS-







Consistency of Individual Patterns of Autokinetic Direction. <NOTE>
Research paper
Title Text
Pearce, Douglas G.Author Text
Defense Research Medical Labs Toronto (Ontario).  Report RP-632, 5 pages;
November, 1966.
Source Text
direction finding, perception (psychology), performance
tests, vision, illusions, Canada
Keyword Text
Four Ss continuously reported the direction of autokinetic  movement during
20 10-min.  sessions.  Individual patterns of  directional dominance and
change in direction over the 20  sessions were assessed by means of the
Kendall coefficient of  concordance. Individual patterns of directional
dominance were  consistent; the range of values of W for the four Ss was
from  0.619 to 0.791. The individual patterns of direction change  were






Design of a Solid State Direction Finding Display and Associated Sweep
Generators
Title Text
Poling,  Donald B.Author Text




(Abstract not available, technical report, English language, document not
available, direction finding, sweep generators, target acquisition, display






An Investigation of Propagation Phase Changes at V.L.F.Title Text
Rao, P. B. and Teso, W. A.Author Text
The Radio and Electronic Engineer, vol. 32, no. 5, p. 313, November 1966.Source Text
Keyword Text
The phase of a received very-low-frequency signal, recorded as a function of
time, has been utilized to investigate (a) the frequency off-set between two
remotely located atomic frequency standard and (b) the variations of the
diurnal phase shift--which is a characteristic of the phase comparison
records.  A comparison of  the  precision obtained in the measurement of the
frequency off-set by using 20 and 60 kHz transmissions over a path length of
1800 km, reveals that the measurement is more precise on 20 kHz
transmissions.  The diurnal phase shift, studied from the standpoint of the two-
mode model, shows that the second mode interference increases with
increasing frequency in the range 16-20 kHz as can be seen from the curves
theoretically computed for diurnal phase shift  as a function of path distance.
Experimental results are presented for comparison.  Variations of the general
phase pattern and the monthly variation of the diurnal phase shift are also
presented.  The diurnal phase shift is found to be a minimum during the period
of solstice and a maximum during equinox.  The general consistency of the
phase shift is shown to depend both on  path length and its orientation.  The
value of the change in effective height of ionospheric reflection calculated from
the yearly mean diurnal phase shift for a long propagation path is found to be
in good agreement with the value used in theoretical calculations.  (Authors'







The  Ionosphere and the EngineerTitle Text
Ratcliffe, J. A.Author Text
J.I.E.E., pp. 381+, November 1966.Source Text
Keyword Text
The communication engineer is fortunate in that the Earth possesses an
ionosphere, but it is unfortunate that the ionosphere is not as perfect as it
might be.  In this summary of his IEE presidential address, J. A. Ratcliffe
discusses the ionosphere and its significance to engineers.  (Abstract source






Degree of Polarization of Radio SignalsTitle Text
Rodimov, A. P.Author Text
Radio Engineering, vol. 11, no. 11, pp. 1728+, November 1966.Source Text
Keyword Text
Totally polarized electromagnetic waves undergo depolarization and become
partially depolarized when they propagate in actual communication channels;
in some cases the depolarization can be evaluated by the degree of
polarization of the partially polarized waves.  The definition of the degree of
polarization of a quasimonochromatic, partially polarized wave is introduced
and compared with the definitions of Stokes,  Wolf and Parrenta.  Stokes'
theorem on the probability of representing a partially polarized wave in the
form of a superposition of a polarized and absolutely nonpolarized wave is
statistically proved for a quasimonochromatic wave.  The obtained results can
be used for the  synthesis of systems in which polarization of electromagnetic
waves is used as an information parameter.  (Author's abstract, formal






Investigation of a Technique by Theoretical Means for Improving the DF
Capabilities of a Small Wire-Grid Lens Antenna
Title Text
Sharp, E. D. and Jones, E. M. T.Author Text




A theoretical study is made of a simple technique for direction finding with a
wire-grid lens antenna, equipped with 36 feeds spaced at 10-degree angular
intervals around the lens perimeter, at frequencies below the nominal
operating band.  This investigation was done on a computer  using existing
computer programs.  In this technique, quite simple circuitry connected to the
36 feed  pairs enables the lens to be selectively excited in the zero order and
various higher order rotating azimuthal modes.  Measurement of the phase
difference between  the zero order and higher order rotating modes excited by
arriving signals, determines the signal bearing.  Both horizontally polarized
and vertically polarized azimuth and  elevation patterns of the lens excited in
the various modes are calculated as a function of frequency and mode
number both for a 300 foot diameter lens and a 600 foot diameter lens.  From
these patterns, bearing errors are computed as a function of frequency,
polarization, elevation angle of arrival, mode number, and antenna size.  A
more sophisticated technique for real time resolution of HF skywave signals
into their constituent modes is described in the appendix.  This technique will
yield a more precise bearing than will the simple technique described in the
body of the report.  (Authors' abstract, technical report, English language,
document not available, Luneberg lens antennas, direction finding,
mathematical models, radio waves, antenna feeds, antenna radiation







Use of Mills-Cross Receiving Arrays in Radar SystemsTitle Text
Slattery, B. R.Author Text
Proc. I.E.E.,  November 1966.Source Text
Keyword Text
Such arrange are important in radio-astronomy, where accurate angular
resolution i azimuth and elevation can be achieved without prohibitive costs.
Applied to radar, a Mills cross could consist of two linear arrays positioned at
right angles.  The arrays have fan-shaped directivity patterns, which are swept
across a given sector at different rates, the intersection  of the two beams
giving a raster sweep.  A receiving array has been constructed to demonstrate
the essential difficulties of processing radar-echo signals.  Mathematical
analysis gives the output of an array correlator as the form of probability-
density functions, assuming certain characteristics of the target signals.  The
calculations are extended to the performance of pulse-to-pulse integrators.
On a basis of detection probability and false-alarm rate, a correlator cross
array is compared with an additive array, and it is shown that, for a single
target, the correlation technique may be preferable.  It is concluded that there
can be a limited application of such techniques, depending on target density
and the nature of interfering signals.  (Abstract source unknown, formal






Position Fixing by Time of ArrivalTitle Text
Smith Harley R.Author Text
Rome Air Development Center, Griffiss AFB, N.Y., Report No. RADC-TR-66-
522, DDC No. AD 804 394, November 1966.
Source Text
Keyword Text
An engineering model is developed of the error contours encountered in
position fixing using synchronous  time of arrival data.  Normal distribution is
emphasized.  Probabilities of fixes occurring within circles and ellipses are
determined using the natural oblique coordinates associated with the
measuring system.  Comparisons are made of three-observer and four-
observer configurations.  Examples are provided and applications are







Influence of a Sub-Surface Insulating Layer on Electromagnetic Ground
Wave Propagation
Title Text
Wait, James R.Author Text
Trans. I.E.E.E., vol. AP-14, no. 6, November 1966.Source Text
Keyword Text
The exact formal solution for an electric dipole over a planar stratified medium
is evaluated in the asymptotic limit.  Special attention is given to the situation
where one of the strata is an effective insulator.  In this case, a waveguide
type of propagation is possible which,  in some cases, may be significant.






The Theory of Guiding of Radio Waves in the Exosphere--II, Waves
Propagation with Small Dispersion
Title Text
Walker, A. D. M.Author Text
J. Atmos. Terrest. Phys., vol. 28, November 1966.Source Text
Keyword Text
The general theory of guiding of electromagnetic waves along a discontinuity
of electron density in a magneto-ionic medium is applied to propagation in the
exosphere for the special case of a discontinuity which coincides with the
surface of revolution formed by rotating a magnetic field line about the dipole
axis of the Earth's magnetic field.   It is shown that, in addition to a guided
mode which corresponds to the usual whistler mode, there is also a mode
which is guided so that the signal is almost un-dispersed.  The results of
computations show that this mode follows the field lines very closely and
requires only a small discontinuity to guide it.  Its small dispersion may be
important in the study of very low frequency emissions, as an alternative to
the whistler dispersion law which is usually assumed.  (Author's abstract,






Rotating Interferometer and its Use in Measuring the Spread and
Coherence Ratio of a Scattered Radio Wave
Title Text
Whale, H. A. and Bannister, R. W.Author Text
A67-15997, Radio Science, vol. 1, pp. 1237-43, November 1966.Source Text
Keyword Text
Developments in the use of a rotating interferometer for measurements of
bearing and elevation angles, for determination of  the vertical and horizontal
spreads in the power in the incoming cone of rays, and for determination of
the correlation between these, are described.  It is shown that using an
auxiliary fixed remote antenna, a very simple method of measuring the
coherence ratio, i.e., deriving the value of the specular component, is






Research on New Antenna Systems for the Frequency Range 450-1150
MC
Title Text
Wheeler, W. R. and Schepler, K.  L.Author Text
Electronics Division, Denver Research Institute, University of Denver, Denver,
Colorado, Report No. DRI #2391, DDC No. AD 652 099, 17 November 1966.
Source Text
Keyword Text
This research report describes a log-periodic half loop antenna.  The antenna,
which works against a ground plane, evolved from a log-periodic full loop
antenna.  The physical configuration of the half loop antenna lends itself
particularly well to use on aircraft.  Far field patterns and  impedance data for
the various models constructed are presented.  (Authors' abstract, technical







Doppler VOR Antenna Ring Reduces RF Reflection ErrorsTitle Text
AnonymousAuthor Text
Electronic Design, vol. 14, no. 29, p. 30, 20 December 1966.Source Text
Keyword Text
A new antenna system designed for Doppler VOR (vhf omnidirectional radio
range) systems is reported to reduce greatly dangerous site errors due to
reflection of radio waves from mountain peaks.  The Doppler VOR system,
developed by International Telephone and Telegraph's German subsidiary,
Standard Elektrik Lorenz, is installed in mountainous terrain near
Ruedesheim, Germany,  The system consists of 39 antennas shaped like
huge mushrooms and arranged in a giant circle on a wire-mesh ground plane.
A single reference antenna stands at the center of the ring.  (Abstract source






Electromagnetic Wave Propagation and  the Upper AtmosphereTitle Text
AnonymousAuthor Text
ATD, DDC No. AD 648 703, 29 December 1966.Source Text
Keyword Text
This compilation of abstracts is based on Soviet open sources published 1965-
1966.  It is the third in a series of reports reviewing Soviet research on
electromagnetic wave propagation and the upper atmosphere.  Information not
directly related to the assigned subject has been included because of its
broad implications for study in this field.  The 28 abstracts are arranged
alphabetically by author within each of the following categories: ionosphere,
exosphere, and magnetosphere (13 entries); ionospheric perturbations by
explosions, satellite and missile passage, solar radiation, etc. (11 entries);
satellite and missile experiments (1 entry); aurora and geomagnetic
disturbances (3 entries).  A bibliography is presented at the end of the report.
Pertinent information included:  F and E layers, wideband antenna, rate of ion
formation at high altitudes, ionospheric inhomogeneities, solar x radiation,
auroral absorption of radio waves, radar observations of aurora borealis.







Anti-Fading Techniques in Large Antenna ArraysTitle Text
Beckwith, Roy IanAuthor Text
University of Illinois, Radiolocation Research Lab., Urbana, Ill., RRL




In an effort to solve the fading problem encountered in large-aperture arrays of
the Wullenweber type, several space-diversity anti-fading techniques are
proposed and discussed.  The results of an experimental study of dual-
diversity systems incorporating these techniques are presented and the
performance of these  systems in relation to that of a conventional space
diversity system of small-aperture elements is determined.  Both the
experimental method and  the analysis techniques used in evaluating the
performance of each diversity system are described in detail.  Criteria for
classifying signals incident at the receiving site in terms of the width of their
angular spectra are also presented, and it is shown that the angular spectrum
is related directly to other readily measurable signal parameters.  Diversity
system performance is discussed in terms of this classification of signal
character.  It is found that the combination of high directivity and diversity
action provides an appreciable improvement in both signal-to-noise ratio and
received signal-strength level for most types of interference-fading signals.
The use  of space diversity techniques within the confines of a single large-
aperture array is shown to be feasible.  Diversity array systems having
asymmetrical pattern response characteristics are found to possess distinct
advantages over some symmetrical-pattern systems.  (Author's abstract,






Anti-Fading Techniques in Large Antenna Arrays.   <NOTE> Technical
rept.
Title Text
Beckwith, Roy IanAuthor Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report TR-8-RRL-PUB-320, 147 pages; December, 1966.
Source Text
antenna arrays, attenuation, propagation, signal-to-
noise ratio, performance  (engineering), radio
frequency interference, simulation, direction finding,
signals, antennas, gain, antenna apertures, Wullenweber
antennas, NTISDODXD
Keyword Text
In an effort to solve the fading problem encountered in large-aperture arrays of
the  Wullenweber type, several space-diversity antifading techniques are
proposed and  discussed. The results of an experimental study of dual-
diversity systems incorporating  these techniques are presented and the
performance of these systems in relation to that  of a conventional space
diversity system of small-aperture elements is determined.  Both  the
experimental method and the analysis techniques used in evaluating the







Belotserkovskiy, G. B.Author Text
 Antennas, Foreign Technology Division, Wright-Patterson AFB, Ohio, DDC
No.  AD 650 519, 7 December 1966.
Source Text
Keyword Text
In the second edition of the book, which has been considerably revised and
extended, account is taken of the latest advances in the field of antenna
engineering.  This edition considers the theory of long lines, electromagnetic
waves and radio wave propagation, antenna-feeder devices for various
bandwidths, and antenna measurement engineering.  The questions of the
theory and design of antennas for the ultra short wavelengths which are used
in radar, radiocommunication, and television are considered in the greatest
detail.  This book is a text for the course "Antennas" for the technicians in
addition it will be useful for college students, engineers, and technicians in







An Interferometric Study of Jupiter's Decimeter Radio EmissionTitle Text
Berge, G. L.Author Text
Astrophysical J., vol. 146, no. 3, pp. 767+, December 1966.Source Text
Keyword Text
An interferometric study of the decimeter radio emission from the planet
Jupiter has recently been carried  out at the Owens Valley Radio Observatory.
 Using the two 90-foot paraboloids as an interference polarimeter,
observations have been made with various east-west spacings ranging from
300 to 4700 λ at 10.4 cm and 300 to 2300 λ at 21.2 cm and also with some
critical north-south spacings at 10.6 cm.  The visibility functions obtained are
in agreement with earlier measurements, which gave the polar and equatorial
dimensions as 1 and 3 planetary diameters, respectively, but they are more
complete and extend to larger base lines.  They permit the fitting of a rather
detailed model for the decimeter brightness polarization properties one would
expect with a dipole magnetic field.  It probably is centered quite closely on
the planetary disk, which is itself seen as a thermal radio source.  The
observations also indicate the presence of a small circularly polarized
component in the radiation which varies in magnitude and sense as Jupiter
rotates.  The disk emission at 10.4 cm is about twice the thermal emission
one would expect for a temperature of 130 degrees K.  The implications of the
various results are discussed.  (Author's abstract, formal literature, English






Note on the Source Location ProblemTitle Text
Brumbach, Rex P.Author Text
General Motors Corp., Defense Research Labs., Santa Barbara, California,
TR 66-82, DDC No. AD 645 614, STAR No. N67-23154, December 1966.
Source Text
Keyword Text
The report contains a detailed, though not mathematically rigorous discussion
of the source location problem and it least squares solution for ray theoretic
models.  The deviation falls out quite naturally in a covariant form for spaces
of arbitrary dimension.  The presentation has been influenced by the
presumption that numerical calculations will be carried out on a high-speed
digital computer.  No new results are presented; the note is intended to be of







Beamforming with Electrically Small  HF Receiving ArraysTitle Text
Carmichael, J. J., Collins, W. E., Cummins, J. A., Fournier, M. and
Simmons, B. E.
Author Text
Syracuse University Research Corp., Defense Systems Lab., Syracuse,
N.Y.,  Report No. DSL-R-160, DDC No. AD 381 109, December 1966.
Source Text
Keyword Text
(Abstract not available, technical report, English language, document not
available, antenna arrays, direction finding, high frequency, gain, antenna
radiation patterns, performance, antenna lobes, terrain, theorems, electric






Improved Spaced Loop Direction Finder Antenna 20-150 MHZ:
Instruction Manual
Title Text
Castles, M. P. and Moore, J. D.Author Text
Improved Spaced Loop Direction Finder Antenna 20-150 MHZ: Instruction




This manual describes the VHF spaced loop DF antenna group and gives
instructions for installation and operation  of this equipment with modified
components of existing DF sets.  The existing DF equipments to be used
with these antennas are briefly discussed herein with explanation of any
required modifications.  Detailed operation and maintenance instructions for
these additional equipments are referred to the individual instruction manuals.
These equipments include the following:  (a) receiver, radio R-744()/PRR, (b)
receiver, radio R-902()/PRD,   indicator, visual, AN/PRD-5 (modified), (d)
pedestal unit, AN/PRD-7 and -8 (modified), and (e) battery box, AN/PRD-7
and -8.  The equipments listed above, including the antenna group, will be
referred to as the VHF spaced loop DF set in this manual.  (Authors' abstract,






A Study of Methods to Synthesize Directivity Patterns in Circularly
Disposed Antenna Arrays
Title Text
Corrie, B. L., Ernst, E. W. and Jones, E. C. Jr.Author Text
Technical Note No. 5, Contract No. N00014-66-C0010A02, Radiolocation
Research Laboratory, Department of Electrical Engineering, Engineering
Experiment Station, University of Illinois,  Urbana, Illinois, RRL Publication
No. 319, December 1966.
Source Text
Wullenweber, directivity, jammingKeyword Text
Circularly disposed arrays have been built primarily for the purpose of
achieving an omni-directional array pattern.  It may, in some cases, be
advantageous to be able to use the antennas in a different fashion, and  to
combine them so as to achieve a pattern with one or more lobes having
additional gain in some directions, and in other directions, significant amounts
of attenuation.  It would be  preferable to synthesize a pattern that size, and
the relative gains in the various directions should be within about 3 decibels.
The study has been made with reference to the University of Illinois
Wullenweber array, located near Bondville, Illinois.  The Wullenweber array
consists of 120 vertical monopoles situated on the periphery of a circle 303
meters in diameter.  A concentric reflecting cylinder is located inside the
antenna circle--its diameter is 291 meters, and its height is about 20 meters.
The radial distance between the screen and the antennas is 5.94 meters.  At
the base of each antenna, an impedance-matching transformer connects  the
antenna to a coaxial cable.  Each cable leads in turn to a "multi coupler,"
which is a buffered amplifier with one input and  four isolated outputs.  Two of
these sets of 120 outputs lead to the antenna scanners; it is presumed that
one of the remaining two sets is available for this exercise.  The antenna
pattern equations have been derived from Carter, and are A(r,φ,θ) =
Cos(θ)*Sin(2*pi*d/λ*Cos(θ)*Cos(φ)) , for the amplitude and P(r,φ,θ) =
2*pi*a/λ*Cos(θ)*Cos(φ) , for the phase where
A = relative amplitude of signal
P = relative phase of signal--reference at array center
d = antenna-screen spacing (5.94 meters)
θ = elevation angle
φ = azimuthal angle, and -90º ≤ φ ≤ 90º
λ = signal wavelength
a = radius of reflecting screen (145.5 meters).
Figures 1a and 1b show polar plots of equations 1 and 2, respectively both at
4.0 and 20.0 megahertz.  Although the shape of the  phase response curve is
independent of frequency, the amplitude response curves vary a great deal.
Abstract Text
Thus, it is reasonable to assume that any specific solution to this problem will
not be valid over this wide frequency range, but rather that a specific solution
will be applicable to a small band of frequencies.  As an indication of the
problem, Figure 2 shows a typical directivity pattern that  one might wish to
synthesize.  This particular pattern has four peaks, but in other cases, six or
more peaks may be needed.  The problem then becomes one of finding a way
of combining the signals from the 120 antennas in such a manner as to
achieve this pattern.  Three methods have been attempted.  They are (1)
intuitive design method, (2) synthesis by Fourier series, and (3) synthesis by
inverse relations.  None of these has yet proved to be completely successful,





A Study of Methods to Synthesize Directivity Patterns in Circularly
Disposed Antenna Arrays
Title Text
Corrie, B. L., Ernst, E. W. and Jones, E. C. Jr.Author Text
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Stations, University of Illinois, Urbana, Illinois, RRL




Three methods for synthesis of specified directivity patterns in circular arrays
have been investigated.  The third, synthesis by inverse relation, is potentially
the most useful in all cases, and seems to be the only practicable solution
when the principal maxima are closer together than 400 degrees in azimuth.
It is recommended that additional effort be made toward solving the set of
equations that results.  In the cases where the principal maxima are more
than 40 degrees apart, the intuitive design procedures can be used, provided
some variation in beamwidth and gains between the principal maxima can be
tolerated.  The method described as synthesis by Fourier series is in effect a
bridge between well known linear array synthesis techniques and the special
techniques required for a circularly disposed array.  The mathematical
complexity is slight, and provided the number of antennas used is small
enough that the unequal spacing and non-circular field patterns do not
introduce too much error, this method could be used to achieve a modest
gain and somewhat directive pattern.  It is not, however, recommended as a
solution to the general problem.  Another suggestion for future work is offered.
 It would seem that a hybrid computer system might be very useful in this
problem.  Specifically, the analog computer would be used to simulate the
antenna system, and the digital computer would be used to set and adjust
the potentiometer settings representing the phase and attenuation tapers.
The simulation would be continued until a satisfactory pattern was obtained.
(Abstract taken from authors' conclusion, technical report, English language,






A Perturbation Field Probing Technique for Determining Current
Distribution on Large Antennas
Title Text
Cory, T. S. and Fenwick, R. C.Author Text
Collins Radio Company, Dallas, Texas, 2 December 1966.Source Text
Keyword Text
The radio astronomy explorer satellite (RAE), scheduled for launch in 1967,
will measure electromagnetic radiation from space in the 0.25- to 10-MHZ
frequency range.   Radiation in this frequency range normally cannot be
received on the ground due to reflection and absorption in the earth's
atmosphere.  The satellite is shown conceptually in figure 1.  The success of
the RAE satellite is dependent on two 750-foot-per-leg resistively loaded V
antennas that are deployable after orbit is achieved and provide the required
directive patterns for mapping the spatial electromagnetic "brightness" of the
sky.  These antennas will consist of reel-stored, beryllium-copper strips which
are prestressed to curl into half-inch diameter tubes when deployed.  A
resistor is placed at 250 feet from the antenna end.  At frequencies where the
250-foot section is odd multiples of a quarter wavelength in length, the portion
of the antenna from the feed point to the resistor supports, essentially, a
current traveling wave.  This characteristic makes each V antenna
unidirectional at the above frequencies.  The sky brightness response, as
measured by the satellite, is the convolution of the antenna power pattern and
the actual brightness distribution.  To obtain a good measure of the actual
distribution it is necessary to accurately determine the radiation patterns of
the V antennas.  The best available small-scale model pattern data (at about
1/100 scale) is estimated to be accurate to within 70 percent.  Better than 90
percent-pattern accuracy was set as a goal, requiring large scale
measurements.  Conventional methods of obtaining the radiation patterns of
large-scale antennas are subject to numerous sources of error.
Measurements of patterns by use of an aircraft are complicated by the
presence of ground, non-uniform terrain, objects in the antenna near field, and
other objects which obscure low angle measurements such as power lines.
Alternatively, the deduction of the  patterns from measurements made in the
antenna near field is complicated by the large physical size of the antenna.  It
is unfeasible to make sufficient measurements to determine the complete
pattern.  A more promising  method of determining the radiation patterns is
based on the assumption that the antenna current distribution is known.  The
radiation pattern can then be determined analytically by evaluating a three-
dimensional Fourier integral of this current distribution.  This technique is
applicable to the V antenna because the two legs are symmetric, allowing the
Abstract Text
construction of only one leg of the V antenna over a suitable ground plane for
the current distribution measurements.  The problem then resolves into how to
measure the current distribution on a large-scale antenna.  The technique
developed for this purpose is the principal subject of this paper.  (Abstract





Some New Studies of Angular Resolution for Linear ArraysTitle Text
Davies, D. E. N. and Longstaff, I. D.Author Text
Radio Electronic Engr.., vol. 32, no. 6, pp. 341-50, December 1966.Source Text
Keyword Text
This paper studies the limitation on the angular resolving power of linear aerial
arrays.  It is shown that there are some fundamental  differences between the
resolving powers of arrays, depending upon whether they are mechanically
rotated or undergo electronic beam-scanning and this leads to a new
approach to super-directivity for arrays employing continuous mechanical
rotation.  It is shown that a super-directive array can be used with electronic
scanning  but this process requires discontinuous changes in the array
excitation.  The ultimate resolving power  of a fixed linear array in the absence
of noise is studied in terms of its ability to determine separately the angular
location of a number of point  sources.  It is shown that the maximum number
of such sources that can be independently located by an n-element array is
given by (n - 1).  It is further shown that the use of multiplicative signal
processing or any other form  of non-linear processing on the output of the
array can produce no improvement over this limit.  The change in the resolving
power of arrays from the noise-free case to the noise-limited case is also







Propagation of VLF Waves Past a CoastlineTitle Text
Dobrott, D. R.Author Text
Radio Science, vol. 1, no. 12, pp. 1411-24, December 1966.Source Text
Keyword Text
Solution of equations for VLF waves propagating past shoreline in earth-
ionosphere duct in terms of infinite series using Wiener-Hopf methods; effects
of land, sea, and ionosphere are given in terms of complex impedance
boundary conditions.  Fifteen references.  (Abstract source unknown, formal






Factors Controlling Jovian Decametric EmissionTitle Text
Duncan, R. A.Author Text
Planet. Space Sci.., vol. 14, pp. 1291-1301, December 1966.Source Text
Keyword Text
Only those Jovian decametric storms whose maximum radio-frequency
reaches or exceeds 30 Mc/s exhibit the strong well-known pattern of peak
occurrence at Io phases 90 degrees and 230 degrees.   The majority of
storms, those which fail to reach 30 Mc/s, exhibit a weaker and more
complex pattern.  The maximum radio frequency of storms also determines
the pattern of occurrence with Jovian longitude, though the structure of this
pattern is tens of Mc/s wide.  On a fine scale, it is not the radio frequency,
nor primarily the central time, but the commencement time of storms which
correlates with Jovian longitude.  Most main-source storms are first seen on
Earth as Jupiter's Northern Hemisphere magnetic pole (λIII = 200º) crosses
the central meridian.  The current belief that Jupiter's radio rotation period has
lengthened during the last few years is probably erroneous.  (Author's






Cyclotron Radiation from Electron Streams as the Origin of Solar Type I
Noise Storms
Title Text
Fung, P. C. W. and Yip, W. K.Author Text
Austral. J. Phys., pp. 759-93, December 1966.Source Text
Keyword Text
In this report, cyclotron radiation from electron streams gyrating in some spot-
field configurations in the corona is proposed to be the origin of solar type I
noise storm radiation.  In order to investigate whether one or both of the
characteristic waves (ordinary and extraordinary modes) will carry significant
electromagnetic energy and be observed, we studied for two characteristic
modes, the power spectra from single electrons, the process of amplification
of electromagnetic waves in a stream-plasma system, the power loss due to
harmonic resonance absorption, and the escape conditions.  It is found that in
most cases, the radiation in the o-mode is predominant.  With two types of
solutions in the simultaneous solution of the Appleton-Hartree equation and
the Doppler equation, both the occurrence of narrow-band burst emissions
and wide-band continuum radiation can be explained by the cyclotron
generating mechanism.  Moreover, many of the observed features are found to
agree well with the predictions of the theory.  (Authors' abstract, formal






Improved Angular Resolution Techniques.   <NOTE> Final technical
rept. Mar-Sep  66
Title Text
Green, G. M., Bales, C. W., Middleton, D.Author Text
Technical Report from:  Martin CO Orlando Fla.  Report OR-8506-RADC-TR-
66-598, 97 pages; December, 1966.
Source Text
azimuth gating, target discrimination, radar targets,
direction finding, frequency modulation, radar pulses,
pulse compression, frequency, sensitivity, radar
scanning, radar reflections, antenna radiation
patterns, resolution,  matched filters, radar
equipment, data processing, theory, angular resolution,
NTISDODXD
Keyword Text
A theoretical analysis and evaluation of a proposed technique for obtaining
improved  radar angular resolution is described. The study is concerned with
the analysis and  evaluation of processing methods and techniques to recover
the frequency angle  information contained in the received signal in a way that
will result in improved angular  resolution. The study shows that the






LF to VHF Shipboard Direction Finding ResearchTitle Text
Hixon, Stuart M., Green, Terry C., Mathews, Richard B., and Sherrill,
William M.
Author Text




An offset antenna mast was constructed to simulate a type of shipboard
antenna site currently available to the DF antenna.  Preliminary tests were
conducted using the offset configuration i conjunction with an HF crossed
spaced loop antenna.  These preliminary tests showed no significant
differences from the standard mast curves, but a more detailed survey must
be completed before conclusions are drawn.  A breadboard model VHF
crossed spaced loop antenna was constructed using a newly developed VHF
preamplifier and miniature components throughout.  Preliminary antenna
patterns taken at this time show satisfactory pattern shape from 40 to 160
MHZ.  The Vhf preamplifier performance data include more than 10 dB gain
from  1 to 250 MHZ.  The overload input voltage is greater than 14 mv with a
noise figure of 10 dB.  Stress analysis of the AN/SLR-10 BFO was completed
with the result that the computed MTBF was 84,000 hours.  No work was
accomplished on digital DF and sense techniques due to priorities of other
project phases.  The study of the application of interferometer techniques to
shipboard DF was begun; however, a full reporting will be made in a later
report.  (Authors' abstract, technical report, English language, file no. 1000,
radio direction finding, VHF spaced loop antennas, bearing calibration,
direction finding, radio equipment, loop antennas, ship antennas, low
frequency, medium frequency, high frequency, very high frequency,
preamplifiers, shipborne, radio interferometers, oscillators, failure, ship






Feasibility Study of Passive Radio MappingTitle Text
Kazel, S.Author Text
I.I.T. Research Institute, Chicago, Ill., Quarterly Report No. 2, DDC No. AD
805 125L, December 1966.
Source Text
Keyword Text
The purpose of this program is to determine the feasibility of passive mapping
of ground-based radio emitters from an airborne platform using correlation
techniques.  Theoretical expressions are derived for the RMS sidelobe levels
of the ambiguity function of a random signal, both for remote and near-in
sidelobes.  It is shown how the shape of the random spectrum influences the
ratio of remote and near-in sidelobes.  Experimental results, using optical
correlation, have demonstrated a mapping resolution in good agreement with
theory, and with equal azimuth and range resolution.  (Author's abstract,
technical report, English language, document not available, radio interception,
mapping, direction finding, radio interception, position finding, passive,
airborne,, radio reception, radio signals, photographic recording systems,
data processing systems, optical equipment, correlators, antenna radiation







Measurement Methods for Determining the Effective Electrical Constants
of the Earth's Surface
Title Text
King, R. J.Author Text
URSI Meeting, Palo Alto, California, December 1966.Source Text
Keyword Text
For over five decades, the wave tilt method of measuring effective electrical
parameters of the earth's surface has been  used with varying degrees  of
success.  Generally, the method has only been  useful at frequencies in the
broadcast range where the forward tilt of the polarization ellipse is sufficiently
great to be measured with a rotating electric dipole lying in the plane of
incidence.  The wave tilt method is particularly attractive since it permits
measurement of the effective ground constants (or equivalently, the surface
impedance)  of horizontally stratified media, or surfaces which are randomly
rough or corrugated if the surface irregularities are small compared to a free
space wavelength.   Properties of the  polarization ellipse are reviewed briefly,
and two measurement techniques for use in the LF through HF (and possibly
VLF) range are proposed which may prove to yield more reliable results than
the usual methods.  These two methods utilize either crossed electric or
magnetic dipoles which lie in the plane of the incident wave.  The desired
information is obtained by measuring the phase difference between the
induced signals in the crossed dipoles.  (Author's abstract, verbal






Single Site Position Location Investigation: Final ReportTitle Text
Knox-Seith, John K. and Wong, WalterAuthor Text
Applied Technology, Inc., Palo Alto, California, Report No. 4 (Final), DDC No.
AD 813 863L, 12 December 1966.
Source Text
Keyword Text
The results of a one-year effort to find techniques for improving the operational
capability of the AN/TRD-15 system are presented.  This effort was, in
particular, aimed at exploring the feasibility of using the AN/TRD-15 system
for single station position location.  The major task undertaken as part of this
investigation involved a field data collection in which a multi-channel magnetic
tape recorder was used to record data signals from an AN/TRD-15 station in
response to signals from two transmitters of known location, and a
subsequent reduction and analysis of the recorded data by means of  a digital
computer.  Furthermore, two studies were undertaken; one, an investigation
was undertaken to establish the effect of various instrumental imperfections
on the overall system measurement accuracy and two, a model for multimode
reception was proposed and the response of the AN/TRD-15 to such
multimode signals was  evaluated by means of a digital computer for a variety
of conditions.  Results of the investigation show that significant improvements
in the azimuth angle of arrival measurement accuracy can be achieved by a
fairly simple processing of  the AN/TRD-15 data signal.  Specific processing
techniques and  simple equipments for implementing thee techniques are
suggested.  Furthermore, from results of this investigation, it appears that the
AN/TRD-15, in connection with appropriate collateral sources, under single
mode propagation conditions, may be  used for accurate single station
ranging.  The determination of when and how often single mode propagation
occurs and can be identified is a matter of further investigation.  (Authors'
abstract, technical report, English language, file no. 981, direction finding,
radio equipment, Doppler systems, high frequency, magnetic recording
systems, magnetic tape, digital computers, data processing systems, angle
of arrival, equations, commutators, response, phase detectors, accuracy,






Hamiltonian Ray Tracing Digital Computer ProgramTitle Text
Langworthy, Barbara M.Author Text
Raytheon Co., Space and Information Systems Division, Sudbury, Mass.,
Report No. FR-66-249, DDC No. AD 804 485, December 1966.
Source Text
Keyword Text
A Hamiltonian ray tracing digital computer program is described from the
writeup of the initial differential equations up to the program listings and
subroutines development.  The program has been prepared to treat cases of
ionospheric propagation at HF and VHF and is inclusive of group delay,
absorption, path losses, polarization term, Doppler term calculations, etc.
Mathematical models suitable for use with the main program are presented for
three-dimensional electron density and collision frequency profiles and for the
earth's magnetic field.  The integration method of the differential equations is
also described in detail, and examples of computation performed are provided.






Ferrite Aerials for Long WavesTitle Text
Leschiutta, S. and Nano, E.Author Text
Electronica, (Italy), vol. 15, no. 4, pp. 117-28, December 1966.Source Text
Keyword Text
Discusses design problems of ferrite rod aerials suitable for long waves.
Determines µ of the ferrite rod as a function of its geometry and L, µ, Q and
stray capacitance of the coil as a  function of its geometry and gives some
details of an aerial designed for receiving 16 kHz signals.









Nachr-Tech., vol. 19, no. 12, pp. 697-705, December 1966.Source Text
Keyword Text
Active antennas comprise active circuit elements in the form of amplifiers,
frequency changers, negative impedances, or switches.  These are
successfully used for miniaturizing antennas, increasing the bandwidth,
shaping the radiation pattern, and continuous control of the  properties of the
antenna by means of DC voltages.  Certain transistor arrangements have
particularly good prospects.  (Abstract source unknown, formal literature,






The Scattering from Electromagnetic Waves from a Plasma-Immersed
Cylinder
Title Text
Miller, Edmund K.Author Text
Michigan University, Ann Arbor, Michigan, High Altitude Engineering Lab.,




The scattering cross section of a perfectly conducting cylinder in a
compressible plasma for incident transverse electric (TE) and transverse
magnetic (TM) waves is theoretically investigated and numerical results are
presented.  The sheath which forms about an object in a plasma is
represented in two ways; the first replacing the actual sheath by a free-space
layer (the vacuum sheath) and the second taking into account the actual
sheath inhomogeneity (the inhomogeneous sheath).  It is found that only for
near grazing incidence, for the electron plasma frequency near the incident
wave frequency or in the limit of small cylinder radii, are the TE-TE and TM-
TM cross sections appreciably affected by the plasma compressibility and







Surface Current Excitation on an Inhomogeneously Sheathed Plasma
Immersed Cylinder by Electromagnetic and Electrokinetic Waves
Title Text
Miller, Edmund K.Author Text
Michigan University, High Altitude Engineering Lab., Ann Arbor, Michigan,
Contract NAS-54(05), NASA-CR-83855, December 1966.
Source Text
Keyword Text
A theoretical investigation is described which analyzes the effect of an
inhomogeneous sheath on the surface currents excited on an infinitely long,
perfectly conducting, circular cylinder immersed in an isotropic collision less,
compressible plasma by plane electromagnetic (EM) and electrokinetic (EK)
waves incident at an arbitrary angle with respect to the cylinder axis.  The
linearized fluid equations are used in the analysis, with the inhomogeneous
sheath taken to extend a finite distance into the plasma from the cylinder
surface, on the order of 10 electron Debye lengths, beyond which the plasma
is uniform.  The numerical results for the surface currents obtained from the
inhomogeneous sheath analysis are compared with those obtained when the
sheath is replaced by a free-space region, called the vacuum sheath.  It is
found that for EM wave incidence, the surface currents are practically
independent of the sheath and the finite plasma temperature.  For EK wave
incidence, the sheath has an attenuating effect on the currents produced,
compared with the sheathless case, with the attenuating effect of the vacuum
sheath being greater than that of  the inhomogeneous sheath.  (Author's






Dependence of Ionospheric Absorption on Solar Zenith AngleTitle Text
Muggleton, L. M.Author Text
Proc. I.E.E., vol. 113, no. 12, p. 1909, December 1966.Source Text
Keyword Text
Considerable diversity of opinion exists as to the relationship between
ionospheric absorption and solar zenith angle, and more experimental
evidence is required before accurate estimation of field strength is possible.
A relatively simple means of making measurements of high information
content is discussed, and an investigation of the Monte Carlo-Edinburgh
ionospheric path is described.  Some provisional results are given.  (Author's







Chicom State-of-the-ART in Electronics Technology.  <NOTE>  Rept. no.
3 on ATD work assignment no. 87
Title Text
no authorAuthor Text
Library Of Congress Washington D. C., Aerospace Technology Div.  Report
ATD-66-141-TT-67-61102, 41 pages; December, 1966.
Source Text
electronics, state-of-the-art reviews, China,
abstracts,  microwave equipment, electronic equipment,
lasers, computers,  information theory, packaging,
instrumentation
Keyword Text
The compilation of abstracts is based on CHICOM open sources  published
1965-1966 with a few published earlier.  The 42  abstracts are arranged
alphabetically by author within each of  the following categories: I. Microwave
and millimeter wave  component technology (7 entries); II. Maser and laser
research  (3 entries); III.  Computer design and development (4  entries); IV.
Communication theory and components (10  entries); V. Electronic packaging
techniques (6 entries); VI.  Scientific instrumentation (12 entries). Pertinent
information  included:  multiple cavity magnetron, a varactor for frequency
modulation, type 2D21 pulse thyratron, noise generator, UHF  electron tube,
electrode less pulse discharge tube as an  exciting light source in lasers,
high instantaneous power ruby  laser, model 103 electronic computer for
calculation, digit  indicator tube, multiple-tap magneto-strictive delay lines,
horn antenna power gain, pulse duration modulated signals,  portable
transistorized television transmitting equipment,  first solar radiation telescope-
associated tracking system,  radio direction finder, nomenclature of
semiconductor devices,  Model CDG microminiature electrolytic capacitor,
polycarbonate  capacitor, hf low-power transistor, Bennett radio-frequency
mass spectrometer, differential d-c amplifier, 3-m grating  spectrograph,
optical range finder, electron resonator, Model  PJD-7 electronic counter type






Scattering by Infinite Cylinders of Arbitrary Cross-Section by the Method
of Finite Differences
Title Text
Patawari, A. M. and Jones, J. B.Author Text
Electronics Letters (GB), vol. 2, no. 12, pp. 470-1, December 1966.Source Text
Keyword Text
A new method is presented for computing the scattered field from conducting
cylinders of arbitrary geometrical shape using finite differences.  Two specific
examples of planewave scattering, one by a circular cylinder and the other by
a square cylinder, are given.  (Abstract source unknown, formal literature,






High Performance Automatic Direction Finder StudyTitle Text
Perper, L. J. and Battistelli, J. J.Author Text
Electro Technical Analysis Corp., Tucson, Arizona, Quarterly Report No.
ECOM-02149-1, DDC No. AD 805 772, December 1966.
Source Text
Keyword Text
The first quarterly progress report of a study to determine the feasibility of a
high performance airborne automatic direction finder using signal correlation
techniques is presented.  The technical objectives of the contract are
reviewed; the implementation decisions made during the quarter are
presented; and the technical progress is discussed.  Toward the end of the
reporting period, it was possible to demonstrate coherent ADF operation, and
measurements are now underway.  A program of theoretical investigations is
outlined,  as well as detailed programs for apparatus construction and
measurements for the second quarter.  Milestones and program plans are
developed for the overall study.  (Authors' abstract, technical report, English
language, file no. 1307, direction finding, automatic, airborne, phase-locked







Correlation-Interference Direction Finding by the Equisignal-Zone
Method
Title Text
Samsonenko, S. V.Author Text
Radiotek . and Elek ., vol. 11, pp. 2271-3, (A67-16918), English translation in




ABSTRACT NO. 1:  Description of a direction finder that uses equisignal-zone
techniques.   The direction-finding system consists of two receiving antennas
and a correlator with a commutable delay line, allowing changes in the
position of the radiation patterns synchronous with the commutation of the
delay line.  An n-cascade frequency multiplier designed to sharpen the
direction-finder characteristic, is attached to the correlator output.  It is shown
that accuracy in this system is twice as great as that of a comparable single-
antenna direction finder.  ABSTRACT NO. 2:  A correlation-interference
direction finder (CIDF) which operates according to the method of equisignal
zones consists of two receiving antennas, 1 and 2, whose phase centers are
separated by a distance d, and of a correlator with a commutated delay line
system of length L.  The orientation of antenna patterns is varied discretely by
an amount ∆θ in synchronism with the commutation of the delay line.   At the
output of the correlator there is an n-stage multiplier which forms the direction
finding characteristics.  (Abstract No. 1 and No. 2 sources unknown, formal






Correlation-interference direction finding by the equisignal-zone
method.  Equisignal zone  technique for correlation-interference
direction finder using commutable delay line
Title Text
Samsonenko, S. V.Author Text
Radiotekhnika i Elektronika, Vol. 11, December 1966, pages 2271-2273. In
Russian, 1966.
Source Text
correlation  detection, delay  line, radio  direction
finder, radio interference, antenna, commutation,
corrector, equal, field, frequency, multichannel,







On correlation-interference direction finding using the method of
equisignal zones.  Equisignal  zone technique for correlation-
interference direction finder using commutable delay line
Title Text
Samsonenko, S. V.Author Text
Radiotekhnika I Elektronika, Vol. 11, December 1966 p. 2271-2273. Radio
Engineering and, Electronic Physics, Vol. 11, December 1966, pages 2013-
2015. Translation.  For Abstract See Issue 05, page 774, Accession No. A67-
16918, 1966.
Source Text
correlation detection, decay line, radio direction
finder, radio interference, antenna, commutation,
correlator, equal, field, frequency, multichannel,








Practical Considerations in the Design of Ferrite Cored Aerials for
Broadcast
Title Text
Stuart, I. D.Author Text
Proc. I.R.E.E., (Australia), vol. 27, no. 12, pp. 329-38, December 1966.Source Text
Keyword Text
This paper reviews the fundamental properties of ferrite materials and their
relationship to the design of ferrite rod antenna for broadcast receivers.  The
significance of rod aspect ratio and coil aspect ratio is discussed.  The
operating Q of the winding is dependent on a number of factors, some of
which are under the control of the designer and some of which are inherent in
the situation in which the rod is to be used.   Choice of the operating Q is
considered and its effect on the bandwidth over the broadcast band is
highlighted.  The effect of the variation of transistor input impedance over the
broadcast frequency band and its influence on signal to noise ratio attainable
and signal power input achievable is discussed.  (Abstract source unknown,






An Investigation of Some Problems Encountered in the Operation of the
AN/UPD-501 Direction Finding Receiver
Title Text
Venier, G. O.Author Text
Defense Research Telecommunications Establishment, Ottawa, Ontario,




(Abstract not available, technical report, English language, document not







An Intercomparison of Hydrogen and Cesium Frequency StandardsTitle Text
Vessot, R., Peters, H., Vanier, J., et al.Author Text
Trans. I.E.E.E., vol. IM-15, no. 4, pp. 165-76, December 1966.Source Text
Keyword Text
Intercomparisons of average frequency and of frequency stability were made
among one Hewlett-Packard 5060A cesium beam, two Varian Associates H-
10 atomic hydrogen masers, and the National Bureau of Standards NBS III
cesium beam designated as the United States Frequency Standard.  Each of
the standards displayed a white noise frequency fluctuation behavior with a
transition into an approximate flicker of frequency fluctuation behavior for
longer time intervals.   The rms fractional frequency fluctuation between
adjacent samples, σ(r, N = 2), was 6 x 10-11r-« down to a flicker level of about 3
x 10-13 for the HP 5060A cesium beam (102≤ r ≤ 104 s), 1 x 10-11r-« down to a
flicker level of less than 1 x 10-13 for NBS III cesium beam (102 ≤ r ≤ 104s), and 5
x 10-13r-« down to a flicker level of about 1 x 10-14 for the H-10 hydrogen masers
(1 ≤ r ≤ 104s).  The accuracy capabilities of NBS III and H-10 #4 are now 1.1 x
10-12 and 0.47 x 1012, respectively (1σ estimate).  A discrepancy of only 1.1
parts in 1012 was observed between the average frequencies of the HP 5060A
cesium beam and the  NBS III cesium beam, with the former being higher in
frequency.  In terms of the frequency of the Cs133 hyper fine transition (F = 4,
mF = 0) ↔ (F = 3, mF = 0), defined as 9 192 631 770.0000 Hertz, the
measured frequency of the H1 hyper fine transition (F = 1, mF = 0) ↔ (F = 0,
mF = 0) was vH = 1 420 405 751.7864 ± 0.0017 Hertz.  This is believed to be
the most accurate and precise measurement of any physical quantity.







Sferics Direction Finding Research at VLFTitle Text
Walker, Gene B.Author Text




The accuracy with which the direction of arrival (DOA) of sferic impulses may
be determined is a function of several factors, including signal polarization,
local terrain geometry and wave interference error.  The scope of this project
specifically includes investigation of errors of these types.  In a previous
project conducted for the Naval Ordnance Lab personnel in Corona, California,
a loop element Adcock VLF direction finding antenna and receiver system
was developed which theoretically would reduce certain anticipated errors,
particularly polarization errors, in conventional VLF direction finding
equipment.  These investigations were originally undertaken with the intent of
achieving a direction finding system with an accuracy of 1 degree (or better) in
a given azimuth sector.  The experimental system has approximately
achieved this objective and in addition has served as an excellent tool for
investigations of VLF propagation phenomena which contribute to bearing
error.  The system has shown that major DF errors are probably not a result
of abnormal signal polarization but rather wave interference or mode
interference at the DF receiving site.  The major project effort was toward test
and evaluation of this newly developed loop element Adcock DF system;
however, support work in other areas included measuring errors and other
effects as a function of DF spacing, sferic polarization, investigation of a Dot-
Lock technique, and a continual search of the literature to determine what
advancements were being made as a result of other investigations in VLF DF.
 The loop element Adcock antenna DF system has been tested by
comparative measurements with a standard crossed loop DF system at VLF.
Signal sources have included both sferic impulses and existing VLF stations.
The effects of direction finder spacing on sferic direction of arrival has been
measured with the use of two crossed loop direction finding systems at three
separation distances along two orthogonal paths.  The Dot-Lock technique
investigated in the previous contract was also tested by simultaneous
comparison with a standard DF system.  Sferic polarization measurements
have been investigated theoretically using a three-orthogonal loop technique.
Nearly all project testing and experiment task conducted during the
contractual period has been performed at the Naval Ordnance Laboratory
antenna site at Johnson Valley, California.  Three field trips were made by
Southwest Research personnel  under the direction of Dr. G. B. Walker in
Abstract Text
December 1965, February 1966, and June 1966.  During these field trips, the
Naval Ordnance Laboratory has given considerable support by providing all
essential equipment and personnel required to perform the experiments and






Electronic Goniometer Techniques for Passive Direction FindingTitle Text
Walker, Scott, Allen, Donald E., Williams, Robert P., et al.Author Text




(Abstract not available, technical report, English language, document not
available, goniometers, direction finding, passive, electronic scanners, phased
arrays, electromagnetic lenses, dielectrics, antenna feeds, diodes, electronic






Stay  ToughTitle Text
Waters, J. M. Jr.Author Text
U.S. Naval Institute Proceedings, pp. 95-105, December 1966.Source Text
Keyword Text
Picturesque account of convoy duty vessels during WWII.  Included
throughout the article is the role that HF/DF played in successfully tracking
down signal bearings to the ultimate destruction or damage to German U-
boars in the North Atlantic convoy lanes.  (Reference comment by Cass,
abstract 14-4.) (Abstract written for purpose of this publication by Southwest







Antenna System Optimization by Transcoherence Function
Maximization: Theory
Title Text
Young, G.  O. and Ksienski, A.Author Text
Hughes Aircraft Co., Culver City, California, Report No. P66-196, Scientific
Report No. 2, DDC No. AD 659 138, December  1966.
Source Text
Keyword Text
A definition of the Transcoherence or transcorrelation function and the
meaning of the degree of coherence are presented.  The Transcoherence
function is derived for a general information-carrying field.  Classical optical
coherence theory is discussed, and the relationship between the classical
definitions and the coherence functions defined in this report is derived.  It is
shown that first order coherence theory can describe Gaussian processes,
but that a higher order theory is necessary for non-Gaussian functions.  Such
a higher order theory is then developed.  The relationship between information
theory and the Transcoherence function for space-time information-carrying
systems, such as antenna processing systems, is presented.  Maximization
of the Transcoherence function is shown to be equivalent to maximization of
the space-time information content at the output, relative to the desired input.
Related subjects such as stationarity, ergodicity, regression, and estimation
are also discussed.  (Abstract source unknown, technical report, English






Antenna System Optimization by Transcoherence Function
Maximization: Applications
Title Text
Young, G. O. and Ksienski, A. A.Author Text
Hughes Aircraft Co., Antenna Dept., Aerospace Group, Culver City, California,




The concept of Transcoherence function maximization for antenna system
optimization is demonstrated by means of examples.  These include the
optimization of planar apertures subjected to both random and nonrandom
fields from single and multiple  point-sources; the determination of  the
optimum spacing  of elements in a direction-finding interferometer array
located in a random medium; the space-time optimization of a linear radar;
and  the optimization of systems in the presence of stationary random media.
 Finally, the optimization technique is applied to the problem of an antenna
embedded n a Non-stationary medium, such as the hot plasma that would
surround a space vehicle antenna during the reentry phase.  The amplitude
and phase shading of  such an array are the variable parameters chosen for
optimization of the system, and medium effects, background (object) noise,
receiver noise, etc., are considered.  (Authors' abstract, technical report,






Antenna System Optimization by Transcoherence Function
Maximization: applications
Title Text
Young, G. O., Ksienski, A. A.Author Text
Hughes Aircraft Co Culver City Calif Antenna Dept.  Report SCIENTIFIC-3-P67-
29-AFCRL-67-0168, 168 pages; December, 1966.
Source Text
antennas, optimization, antenna apertures,
interferometers,  atmosphere entry, noise, plasma
medium, radar, spacecraft, antenna, feeds, geometry
Keyword Text
The concept of Transcoherence function maximization for  antenna system
optimization is demonstrated by means of  examples.  These include the
optimization of planar apertures  subjected to both random and nonrandom
fields from single and  multiple point-sources; the determination of the
optimum  spacing of elements in a direction-finding interferometer  array
located in a random medium; the space-time optimization  of a linear radar;
and the optimization of systems in the  presence of stationary random media.
Finally, the optimization  technique is applied to the problem of an antenna
embedded in  a non-stationary medium, such as the hot plasma that would
surround a space vehicle antenna during the reentry phase. The  amplitude
and phase shading of such an array are the variable  parameters chosen for
optimization of the system, and medium  effects, background (object) noise,






Variability of the angle of arrival of microwaves.  Microwaves arrival
angle variability,  discussing relation to atmospheric refractivity
distribution and approximation from path factors  and radio
meteorological data
Title Text
Akiyama, T., Aoyagi, S., Yoshida, H.Author Text
Electronics and Communications in Japan, Vol. 50, pages 60-67, 1967.
Authors employed:  Nippon Telegraph and Telephone Public Corp.,Electrical
Communication Lab.,Tokyo, Japan
Source Text
atmospheric refraction, microwave scattering, microwave








A digital direction finder.  Microwave direction-finding receiver with
digital output for blind  aircraft landing and navigational uses
Title Text
Alcock, R. N.Author Text
Philips Technical Review, Vol. 28, No. 5-7, 1967, pages 226-230, 1967.
Author employed: Mullard, Ltd., Mullard Research Labs., Salfords, Surrey,
England.
Source Text
aircraft landing, digital transducer, microwave
apparatus, navigation aid, radar direction finder,
radio receiver, aid, aircraft, apparatus, digital,
direction, discriminator, finder, interferometer,
landing, logic, microwave, navigation, performance,








Performance of the wire-grid lens HF antenna.  Vertically polarized
multibeam circular wire  grid lens HF antenna performance, discussing
signal reception and direction finding accuracy
Title Text
Andreasen, M. G., Harris, F. B., Jr.,Jones, E. M. T.,Sharp, E. D.,Tanner,
R. L.
Author Text
IEEE Transactions on antennas and propagation, Vol. Ap-15, pages 744-749,
6 pages, 1967.  Authors Andreasen and Harris employed:  Granger
Associates, Palo Alto, Calif.  Author Jones employed:  Granger Associates,
Antenna and Transmission Products Div., Palo Alto, Calif.
Source Text
antenna arrays, directional antennas, lens antennas,
radio direction finders, signal reception,  antenna












Electrical Engineering Dept., University of Colorado, Boulder, Colorado,




In order to simulate curvature in the straight model waveguide, the inner
volume of the model waveguide is loaded with a nonhomogeneous dielectric
material (Quarterly Report No. 20).  The low-loss dielectric material chosen is
polyethylene foam manufactured by Dow Chemical Company (Quarterly
Report No. 16).  A linear variation of the dielectric coefficient is obtained by
Cutting the homogeneous dielectric material into 10-foot planks of trapezoidal
cross section.  These planks are inserted into the demountable straight
model waveguide.  On replacing the side walls of the model waveguide, the
planks are compressed into the smaller rectangular cross section of the
waveguide.  It has been verified experimentally that the susceptibility of the
dielectric material increases linearly with compression (Quarterly Report No.







A Review of Refraction Effects on the Apparent Angle of Arrival of Radio
Signals
Title Text
Bean, B. R. and McGavin, R. E.Author Text




Radio signals passing  through the atmosphere are bent or refracted due to
the changing structure of the radio refractive index.  Corrections can be made
for errors in the angle of arrival (elevation angle errors).  These corrections are
most useful if they are based on standard or mean models of the radio
refractive index such that surface values can be used as a predictor.  A
successful method of deriving such a model is found in ray tracing through a
representative sample of refractive index profiles and relating refraction
variables to surface values using least square techniques.  Ordinarily a linear
relationship is sufficient with the coefficients being functions of the elevation
angle and target height of range.  Since the surface value of the refractive
index is so central to refraction prediction a detailed examination of its
behavior is essential.  An intensive study of the spectral behavior of the radio
refractive index near the ground emphasizes the dependance of the spectral
distribution upon the  basic mechanisms involved in the production of
atmospheric turbulence.   (Authors' abstract, formal literature, English






The Loop Antenna Loaded with Active ElementsTitle Text
Bostian, Charles WilliamAuthor Text




An integral equation particularly suited for numerical solution is derived for the
current distribution on a symmetric circular loop antenna.  A computer
solution of the integral equation is developed and used to analyze cases of
interest.  Current distributions, radiation patterns, and input admittances are
compared.  The loop antenna containing a single load diametrically opposite
the feed point is treated in detail.  Its characteristics are explained in terms of
traveling waves on an equivalent uniform transmission line and the parameters
of such an equivalent line are calculated.  Conditions for the phase velocity
reversal associated with negative resistance loads are derived and it is shown
that this phenomenon can cause a 180-degree spatial rotation of the radiation
pattern in the plane of the loop.  Multiply and continuously loaded loops are







Diffraction of an Angular Spectrum of Waves by a Phase-Changing
Screen
Title Text
Bramley, E. N.Author Text
J. Atnos. Terrest. Phys., vol. 29, pp. 1-28, 1967.Source Text
Keyword Text
The diffraction of waves by a phase-changing screen is studied for the case in
which the incident waves have a spread in direction, as from an extended
source.  The variance and autocorrelation of the intensity, i.e., the square of
the signal  amplitude, are calculated for receivers at an arbitrary distance from
the screen, when the phase changes imposed by the screen are small.  The
behavior of a phase-switched radio stellar interferometer is analyzed; the
statistics of its output are calculated under the above conditions, and related
to those for a single receiver.  In general,  interferometer output fluctuations
are smaller than those of the intensity measured at a single aerial, but the
reverse is true at points close to the screen.  The limiting results for receivers
which are either very close to or very far away from the screen are also given
for screens which produce arbitrarily large phase changes.  The conditions
leading to a fadeout of the interferometer output are also discussed, and it is
shown that these would apply equally to point and extended sources.
(Author's abstract, formal literature, English language, document not






U.S. Navy Space Surveillance Transmitting SystemTitle Text
Breetz, L. D.Author Text
Catholic Press (USA), vol. 24, no. 2, pp. 12-17, 1967.Source Text
Keyword Text
This consists of a complex of three high power transmitter stations and six
sensitive receiver stations arranged in a line across the southern USA.  Two
of the transmitters have 55 kW output stages feeding 1000 feet or 1600 feet
linear radiating arrays.  The third has nine 55 kW stages feeding a nine-bay
antenna array a mile long.  These produce overlapping fan-shaped beams
normal to the earth's mean surface.  The stations are adjusted to 1/4 Hz at
216.98 MHZ with an aging stability of less than 1 x 10-10 per day.  The receiver
stations have similar polar diagrams but their arrays are connected to allow
direction finding on the reflected signals, based o interferometer techniques.
By triangulation methods, the altitude and range of the target can be found.







Precision Broadband Direction Finding TechniquesTitle Text
Bullock, L. G., Oeh, G. R. and Sparagna, J. J.Author Text
I.E.E.E. Fifth International Antennas and Propagation Symposium, Ann




The authors consider the concept, theory of operation and error analysis of
precision broadband direction-finding techniques investigated at Sylvania.  The
techniques considered are applicable to microwave monopulse direction-
finding applications where frequency coverage is over several octaves and
open loop angle bearings on the order of one degree are required.  Techniques
considered are "three-channel sum and difference monopulse" using a
frequency independent array of conical log spiral elements, "two-channel
phase and amplitude monopulse" using a single multi-arm spiral element, and
"amplitude monopulse system" using spiral antennas and long baseline
phase and amplitude interferometer systems.  In this paper, the above
techniques are compared in order to determine the relative bearing accuracies
obtainable from each system and the trade offs required to obtain these
accuracies such as antenna size and antenna system network complexity.







Wullenweber Arrays Using Doublet AerialsTitle Text
Byatt, D. W. G.Author Text
Marconi Review, Vol. 30, No. 164, pages 1-16, 1967Source Text
Keyword Text
Wullenweber array which allows HF rings to be within LF rings, gives good
antenna diagrams and low cost construction; Wullenweber antennas systems
can require two or more rings of elements, particularly in HF band which can
cover frequency ratio of 30 to 1; rings are usually concentric with each other,
covering selected parts of waveband; in order to give good front/back ratio to
antenna beam, it is best to provide reasonable unidirectional primary patterns,
and this has generally been achieved by reflection screens behind antenna
elements; Wullenwebers, or wide aperture steerable beam aerial systems,
are mainly used for improving reception of radio signals, rejection of
unwanted signals by virtue of aerial directivity and for direction finding.
(Abstract source unknown, formal literature, English language, document not







Traveling-wave laser gyrocompass.  Direction finding device using
traveling wave ring laser  gyro
Title Text
Catherin, J. M., Dessus, B., /Compagnie Generale D'electricite De
Paris, Centre De Recherches,
Departement Recherches Physiques De Base, Marcoussis, Essonne,
Fance/.
Author Text
IEEE Journal of Quantum Electronics, Vol. QE-3, p. 449-453, pp. 5 P., 1967.Source Text
gyrocompasses, lasers, position (location), traveling








The radar flare - A new concept in rescue aids.  Radar flare unit for
search and rescue of  distressed personnel, discussing testing and
operation
Title Text
Chenoweth, J. M.Author Text
Conference Proceedings:  Survival and Flight Equipment Association, San
Diego, Calif., pages C 71-C 83. 1967. Author employed:  National Engineering
Science Co., Pasadena, Calif.
Source Text
luminaires, position indicators, radar detection,
rescue operations, survival equipment,  conferences,








An HF array antenna electronically scanned in elevation.  HF receiving
antenna with electronic  scanning at various elevations for radio waves
angle of arrival from ionosphere, noting sinusoid  illumination
advantages
Title Text
Cottony, H. V., Fitzgerrell, R. G., /Essa, Inst. For Telecommunication
Sciences and Aeronomy,
Boulder, Colo./, Proctor, L. L., Wilson, A. C., /National Bureau of
Standards, Boulder, Colo./,
Proctor, L. L. /Essa, Boulder Colo./.
Author Text
IEEE Transactions on Antennas and Propagation, Vol. Ap-15, p. 758-766.,
pp. 9 P., 1967.
Source Text
antenna arrays, elevation angle, radio antennas, radio
reception, scanners, amplification, antenna  radiation
patterns, current distribution, ionosphere,







Special studies of AROD system concepts and designs.  Design
modifications for ground station  direction finding receiver of airborne
range and orbit determination system
Title Text
Crow, D. B.Author Text
Technical report from: Adcom, Inc., Cambridge, Mass., 66 pages, Report
NASA-CR-61669-G-69-TR-3-TR-3, 1967.
Source Text
airborne range and orbit determination, directional
control, ground stations, radar receivers,  systems







Broadband Omnidirectional High-Frequency Antenna Elements for
Steeply Downcoming Radio Signals
Title Text
Dewolf, David AllenAuthor Text
Masters Thesis, Graduate College, University of Illinois, Urbana, Illinois, 1967.Source Text
Keyword Text
The purpose of  this study is to design an omnidirectional antenna which is
sensitive to vertically polarized signals arriving with arbitrary angles of azimuth
and incidence which may be incorporated easily into an interferometer
system for operation from 2.0 to 6.0 MHZ and possibly higher.  As can be
seen by the data collected and  presented in this thesis, constructing an
antenna element which is truly omnidirectional in azimuth and elevation is not
only possible but quite practical.  In particular this type of antenna should
prove to be extremely efficient in detecting vertically polarized signals arriving
from arbitrary angles of incidence.  (Abstract excerpted from author's






Influence of the diffraction of certain perfectly conducting obstacles on
the precision of  electromagnetic direction finding.  Maximum error
caused by perfectly conducting obstacles  when locating
electromagnetic sources by direction finder from knowledge of
obstacles  diffraction
Title Text
Dubost, G. /Rennes, Universite, Faculte Des Sciences, Rennes, France/.Author Text
Annales De Radioelectricite, Vol. 22, p. 368-386., 1967.Source Text
electromagnetic radiation, instrument errors, radiation
sources, radio direction finders,  Radiogoniometers,
wave diffraction, directional antennas, electromagnetic
measurement,  electromagnetic wave transmission,







The effect of ground reflections and scattering on an interferometer
direction finder.  Airborne  beacon transmitter electromagnetic field
ground reflections and scattering effect on  interferometer direction
finder
Title Text
Duncan, J. W., /Hughes Aircraft Co., Ground Systems Group,
Communications and Radar Div.,
Fullerton, Calif./.
Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-3, p.
922-932., pp. 11 P., 1967.
Source Text
interferometers, radar echoes, radar scattering, radar
transmission, radio direction finders,  specular
reflection, airborne equipment, electromagnetic fields,







Jupiter's Rotation PeriodTitle Text
Duncan, R. A.Author Text
Planet. Space Sci.., vol. 15, pp. 1687-94, July-December 1967.Source Text
Keyword Text
The current belief that Jupiter's rotation period has recently lengthened by 0.8
sec is an error arising from a secular increase of duration of Jovian decametric
storms.  Periodograms based on the commencement time of decametric
storms yield a constant period, 9 h 55 m 29·70s ± 0·05s.  (Abstract source






Ambiguity resolution in the SPASUR radio interferometer direction
finding system.   Ambiguity  resolution for SPASUR radio interferometer
direction finding system
Title Text
Farnham, H., Polkinghorn, F. A., Jr.Author Text
Naval Research Lab., Washington, D. C., pp. 54 P., <RN> NRL-,603-AD-
662655, 1967.
Source Text
radio direction finders, radio interferometers,
resolution, space surveillance (ground based),  antenna
arrays, artificial satellites, computerized simulation,
mathematical models, Monte Carlo  method, optimization,







Effect of Radio Waves on the Ionosphere in the Vicinity of the F-LayerTitle Text
Gurevich, A. V.Author Text
Geomagn. Aeron., vol. 7, no. 291, pp. 230-6, 1967.Source Text
ionosphere, F region, theoryKeyword Text
Ionospheric disturbances produced by a directional radio wave beam
transmitted from earth are examined.  It is shown that for an averaged
transmission power of an equivalent dipole of W greater than or approximately
equal to 5E+04 to 1E+05 kw, the radio waves pierce the F-layer of the
ionosphere, as it were.  In this case, the critical F-layer frequency decreases






AN/PRC-63 survival radio system.   Survival radio system using beacon
mode of operation for  long range location of downed airmen
Title Text
Hill, T. T.Author Text
Presentation:  Survival and Flight Equipment Association, San Diego,
California, pages C 45-C 49, September 26-28, 1967. Author employed:
Sylvania Electric Products, Inc., Waltham, Mass.
Source Text
homing devices, radio equipment, rescue operations,
survival equipment, conferences, radio  communication,







Auditory Direction and Head RotationTitle Text
Karrer, Elizabeth Taylor and Davidson, Robert S.Author Text
Perceptual and Motor Sk ills, vol. 24, pp. 961-2, Southern University Press,
DDC No. AD 657 241, 1967.
Source Text
Keyword Text
When the head is turned to the right or left there is a constant error in
judgments of the direction of a sound, an effect similar to the visual A-effect
with head tilt.  (Abstract from authors' summary, formal literature, English






Basic Theory of Waveguide Functions and Introductory Microwave
Network Analysis
Title Text
Kerns, D. M. and Beatty, R. W.Author Text
Basic Theory of Waveguide Functions and Introductory Microwave Network
Analysis, New York, Pergamon Press, 1967.
Source Text
Keyword Text







The Effect on Medium-Frequency Sky-Wave Propagation of the
Conductivity of the Ground Near the Transmitting Aerial
Title Text
Knight, P.Author Text
Conference on M.F., L.F., and V.L.F. Radio Propagation, London, 1967,




Waves radiated from a vertical medium-frequency aerial at angles close to the
horizontal will be stronger if the aerial is situated near sea water rather than
near imperfectly-conducting ground.  The effective increase in the voltage
induced in a distant receiver by an ionospheric wave,  when ground of average
conductivity is replaced by sea water, is shown to be about 6 dB, although
greater increases may sometimes be achieved.  For the full increase to be
realized, however, sea water should  extend for a distance of at least 50
wavelengths from the aerial in the direction of the receiver.  (Abstract source






Dual Polarized Center-Fed Multi-Arm Spiral Monopulse AntennaTitle Text
Kuo, S. C. and Liu, C. C.Author Text
Fifth International Antennas and Propagation Symposium, Ann Arbor, 1967,




A center-fed log-spiral antenna which will provide both first and second mode,
left and right circular polarized radiation consists of a multi-arm planar spiral
antenna and beam-forming network.  The spiral antenna with the proper
aperture dimension can be fed from the center to obtain first (∑) and second
(∆) mode excitation in both senses of circular polarization.  (Abstract source






The Mutual Impedance Between Two Small Circular Loop AntennasTitle Text
Langston, Larry JoeAuthor Text
Texas A&M University, College Station, Texas, Ph.D. Thesis, University
Microfilms Order No. 67-9795, 1967.
Source Text
Keyword Text
An analytical expression is obtained for the mutual impedance between two
small circular loop filamentary antennas having various orientations.  The
current distribution in each antenna is assumed to be uniform but the antenna
loop diameters are not necessarily equal.  In addition, a method is outlined to
determine the mutual impedance between two circular loop filamentary
antennas of any diameter and  orientation when the current distribution of
each antenna is known.  The mutual impedance expression is given by an
infinite series.  Antenna orientations are divided into three classifications.  The
three classifications are defined as follows:  (1) the orientation for which the
antennas are parallel and coaxial, (2) the orientation for which the antennas
are not parallel but all points of the second antenna lie on a sphere which is
concentric with the center of the first antenna, and (3) the general orientation
case for which the second antenna can have any orientation with respect to
the first antenna.  In all  instances, measured values compare favorably with
predicted values within the range of experimental accuracy.  (Abstract source






Phase Stability of M.F. Ground WavesTitle Text
Lee, J. K.Author Text
Conference on M.F., L.F., and V.L.F. Radio Propagation, London, 1967,




Phase stability of ground-wave transmissions is a cardinal feature of phase-
comparison position fixing systems.  The stability of a position line can be
conveniently expressed in terms of the "Standard Deviation" about the mean
value of a large number of readings taken at a point.  Amongst other random
divergences, the term includes fluctuations in the propagation medium.  The
foot of the ground-wave, traveling as it does in direct contact with the ground,
is sensitive to changes in surface material in time and space.  Due to a
number of natural and man-made causes phase shifts can occur in the
patterns of a position-fixing system.  Shifts are either fixed or random.  The
former can be calibrated out, the latter are embraced in the Standard
Deviation.  The paper gives recordings of phase changes taken at a stationary
receiver and examines these variations in the light of the above mentioned
causes.  Figures for phase lag of signals in the 2 Mc/s band and over various
types of ground at different distances are discussed.  Finally, the contribution
of a monitoring station to the accuracy of a position-fixing complex is
illustrated.  (Abstract source unknown, formal literature, English language,






A statistical analysis of siting error in radio detection-finding.  Statistical
analysis of siting error  in radio direction finders
Title Text
Lyons, L. A.Author Text
Ph.D. Thesis, Syracuse University, N.Y., 123 pages, 1967Source Text
errors, high frequencies, radio direction finders,
sites, statistical analysis, amplitudes, barriers,
electric fields, electromagnetic scattering,







A statistical analysis of siting error in radio direction-finding Interim
report.  Statistical analysis  of extended reradiator siting errors in high
frequency radio direction finders
Title Text
Lyons, L. A. /PH.D. ThesisAuthor Text
Syracuse Univ. Research Corp., N. Y.  Defense systems Div., pp. 146 P.
<RN> DSD-R-161-AD-66134, 1967.
Source Text
directional antennas, electric fields, probability
density functions, radio direction finders,
statistical analysis, accuracy, antenna arrays, high








A Statistical Analysis of Siting Error in Radio Detection-FindingTitle Text
Lyons, Laurence Anthony and Adams, A. T.Author Text
Defense Systems Division,  Syracuse University Research Corp., Syracuse
University, N.Y., Ph.D. Thesis, URSI meeting, Palo Alto, California, DDC No.
AD 661 341, December 1966, STAR No. N69-14739, DSD#R-161, University
Microfilms Order No. 68-5474, 1967.
Source Text
Keyword Text
ABSTRACT NO. 1:  A statistical model of a site is devised to analyze the
effect of extended reradiators (e.g., hills, buildings) on D/F accuracy.  Such a
model applies to the majority of D/F sites encountered in practice.  A series
of assumptions leads to an explicit expression for the probability density
distribution of the electric field amplitude at the direction finder as each of two
quantities is varied: (a) the azimuthal position of a target transmitter, (b) the
frequency of a target transmitter.  The new results contained in this work are
as follows:  (1) The application of statistical methods to D/F site selection. (2)
The introduction of a single-parameter evaluation of a site.  The single
parameter proposed is a physically acceptable measure of site quality and
can be directly related to the accuracy of a specific direction finder on a given
site.  (3) The equivalence of measurements at various angles of arrival ([a]
above) to measurements at various frequencies ([b] above).  This is probably
the most useful single result of the investigation.  (4) A means of correcting
for the presence of a few obstacles in the vicinity of the direction finder.
ABSTRACT NO. 2:  Reradiation from various parts of the site is a significant
cause of direction finding error.  Previous investigations have considered
errors introduced by localized reradiators (e.g., towers, small objects).  In this
work, a statistical model of a site was devised to analyze the effect of
extended reradiators (e.g., hills, buildings) on D/F accuracy.  It appears from
the model that a single parameter may be employed to evaluate the suitability
of many D/F sites.  This  parameter, which is the ratio of the mean square
power in the scattered waves to the power in the direct wave, may be
determined in either of two equivalent ways: (1) By calculating the variance of
a number of samples of the received power, measured at different angles of
arrival of the direct waves; or (2) by calculating the variance of a number  of
samples of the received power, measured at different frequencies.  Site
evaluation by examining received power fluctuations over a frequency band
represents an entirely new technique, which is a considerable simplification of
the present IEEE recommended procedure.  A microwave model of high-
frequency D/F site was constructed to test the validity of the analytical model.
 Measurements performed on the experimental model indicate that the
Abstract Text
analytical model adequately describes the physical situation for most of the
cases considered.  A statistical model was developed for a direction finding
site at HF (1 - 30 MHZ).  The model was used to analyze the effects of
extended re-radiators on D/F accuracy and was examined both theoretically
and experimentally.  An explicit expression is obtained for the probability
density distribution of the electric field amplitude as a function of each of two
quantities; azimuthal position of the transmitter and transmitter frequency.
The distribution is shown to be a one-parameter Rice distribution in each
case.  The parameter may be obtained by sampling over either azimuthal
angle or frequency.  It is suggested that this parameter be used as a single-
number criterion for the evaluation of D/F sites.  (Abstracts sources unknown,
thesis and oral presentation, English language, file no. 1350, direction finding,






A Conductivity Map of the World at V.L.F. and a Suggested Approach
for L.F. and M.F. Maps
Title Text
Morgan, R. R.Author Text
Conference on M.F., L.F., and V.L.F. Radio Propagation, London, 1967,




A conductivity map of North America has been prepared showing effective
earth conductivity values for a 10 kc/s propagating wave.  This map was
prepared as an aid in propagation studies and chart preparations for the
Omega Navigational System using a technique referred to as "geologic
correlation." Values of conductivity were determined for regions whose
boundaries are based upon climatological, pedological, physiographical, and
geological information.  Regional values were based (whenever possible) on
available conductivity data taken within these regions.  Additional four-terminal
array conductivity measurements were made in the permafrost region of the
Canadian Shield and along the Gulf Coast to aid in the determination of
conductivities for these regions.  The effective conductivity map is printed on a
17 in. x 22 in. sheet, and utilizes color hue and saturation to present effective
conductivity values in half-decade steps from 1 x 10-5 mho/meter (for the
Greenland ice-cap) to 3 x 10-5 mho/meter.  Confidence and variability factors
are indicated on the map.  (Abstract source unknown, formal literature,






Optimal Space-Time Signal Processing and Parameter Estimation with
Emphasis on its Application to Direction Finding
Title Text
Mueller, Donald GeneAuthor Text
Ph.D. Thesis, Michigan University, Ann Arbor, Mich., STAR No. N69-15304,
University Microfilms Order No. 68-7677, 1967.
Source Text
Keyword Text
ABSTRACT NO. 1:  Develops techniques for processing signals received by a
spacial array of K omnidirectional antennas so as to produce optimal direction-
of-arrival estimates.  Such estimates are useful for navigational purposes in
which case the signals are electromagnetic in nature as well as for seismic
investigations where the signals are mechanical vibrations transmitted through
the earth.  Another  possible  application is an underwater direction finding
system which utilizes an array of hydrophones for its receiving antennas.
Two distinct approaches to the problem are pursued which apply differing
mathematical disciplines; one belonging to Control Theory, and one to
Estimation Theory.  ABSTRACT NO. 2:  Techniques are developed for
processing signals received by a special array of K omnidirectional antennas
so as to produce optimal direction-of-arrival estimates.   Two distinct
approaches to the problem are pursued which apply differing mathematical
disciplines.  The first approach models the array as an element of a phased
array direction finding system and attempts to apply "Stochastic Optimal
Control Theory" to produce optimal control laws for directing the point angle
and specifying the beam width of the array.  Optimal filtering of the signals is
also considered.  The controls and filter which result in "Minimum Error
Variance" are considered optimal.  The second approach applies "Estimation
Theory" and considers the array only as an information gathering device
whose signals are to be processed directly without the "prefiltering" present in
phased arrays.  The optimality criterion of this approach requires the direction-
of-arrival estimate to result in a "Minimum Probability of Error" or, what is
shown to be equivalent to have "Maximum a posteriori Probability."  (Abstract






A radio frequency direction finding system employing direction cosines:
 Radio frequency  direction finding system with two phase measurements
Title Text
Neff, H. P., Jr.Author Text
Ph.D. Thesis:   62 Pages, 1967.  Author employed:  Auburn University,
Alabama.
Source Text
directional antennas, phase coherence, radio
frequencies, signal measurement, phase shift,







A study in acoustic direction finding.  Azimuth to gun firing determined
by sound ranging and  corrected by rawinsonde data
Title Text
Nordquist, W. S., Jr.Author Text
White Sands Missile Range, N. Mex.  Atmospheric Sciences Lab., pp. 24 P.,
<RN> ECOM-5165-AD-667916, 1967.
Source Text
azimuth, gunfire, rawinsondes, sound ranging, sound








Study of broad-band amplitude-comparison methods for accurate
microwave direction finding  in a sector.  Broadband amplitude
comparison methods for accurate microwave direction finding  in sector
Title Text
Pavey, N. A. D.Author Text
Technical Report:  Report RAE-TR-67271, 48 pages, 1967.   Author
employed:  Royal Aircraft Establishment, Farnborough, England.  (AIAA
Technical Library)
Source Text
amplitudes, antenna radiation patterns, bearing
(direction), broadband,  microwave antennas, radio
direction finders, bandwidth, comparison, data
processing, directional antennas, errors,  multichannel








Large-Scale Ionospheric Irregularities Deduced from Faraday Rotation
Observations at Three Stations
Title Text
Rao, N. N. and Yeh, K. C.Author Text
Space Research VIII, Ionosphere Radio Laboratory, Department of Electrical
Engineering, University of Illinois, Urbana, Illinois, 1967.
Source Text
Keyword Text
This paper demonstrates the utility of Faraday rotation observations at spaced
stations for the study of traveling ionospheric disturbances responsible for the
observed irregular variations in electron content.  The experiment consists of
recording the polarization rotation of signals from the beacon satellite BE-C at
three stations which are situated approximately at the corners of an
equilateral triangle of sides about 50 km.  Records of a traveling disturbance
observed by this method have been analyzed.  By triangulation, the velocity of
propagation, the wavelength and the period of the traveling disturbance are







Total Ionospheric Electron Content at Houghton, MichiganTitle Text
Rao, N. N. and Yeh, K. C.Author Text
Canadian Journal of Physics, vol. 45, pp. 1959+, 1967.Source Text
Keyword Text







Automatic Self-Guidance of AntennasTitle Text
Reitzig, R.Author Text
International Aerospace, Nachrichtentenchnische Fachberichte, Report No.
A68-12052, Vol. 32, pages 45-51, 1967.
Source Text
Keyword Text
ABSTRACT:  Consideration of various approaches to the direction finding
problem of antennas used in tracking communications satellites.  Among the
direction finding techniques discussed specifically are methods using large
low-noise multihorn antennas, and the methods suppressing high wave
modes and using the H21 wave.  The disadvantages of "conical scanning" are
indicated.  The measurement of the E01 and H01 radiation pattern of the 25-m
antenna of the radio station at Raisting is described.  (Abstract source






Automatic self-guidance of antennas.  Direction finding techniques for
self guidance of antennas  used in tracking communications satellites
Title Text
Reitzig, R.Author Text
Presentation:  In-Devices for Information Transmission via Satellites,
Nachrichtentechnische Gesellschaft, Meeting, Belin, West Germany, Apr.
26,27 1966.  Report Anlagen zur Nachrichtenuebertragung ueber Satelliten,
Nachrichtentechnische Gesellschaft Tagung, Berlin, West Germany, Apr. 26,
27, 1966.
Source Text
command guidance, communication satellites, directional








Scattering Cross Section of a Loaded Circular Metallic LoopTitle Text
Ryerson, Joseph LeslieAuthor Text
Syracuse University, N.Y., Ph.D. Thesis, STAR No. N69-15610, University
Microfilms Order No. 68-5487,  1967.
Source Text
Keyword Text
The bistatic scattering cross section of a thin metallic circular loop is
determined by both variational and integral equation methods.  This loop is
loaded with any number of admittances connected between closely spaced
terminals at chosen positions around its circumference.   Formula for the
cross section of the loop per square wavelength of the incident radiation are
obtained as Fourier series.  These formula are functions of the coordinates of
transmitter and receiver, location of the load gap, load admittances, angles of
incidence and polarization loop radius and wire radius and the wavelength.  It
is demonstrated that these general formula may be specialized to formula
previously derived in the literature for the monostatic cross section of the
unloaded circular metallic loop.  Solutions for scattering cross section are
obtained from the evaluation of the short circuit admittance parameters of a
multi-port consisting of the transmitter and receiver antenna and the load gaps







Tropical Propagation ResearchTitle Text
Sturgill, Lester G.Author Text
Atlantic Research Corp., Jansky and Bailey Engineering Department,




The report presents the results obtained from the first phase of an extensive
experimental and theoretical research program on radio wave propagation in
the environment of a tropical, thickly vegetated jungle.  The experimental work
during this first  phase was carried out in Thailand in a geographical area
classified as a wet-dry, or monsoon, tropical region.  The vegetation in the
main test area has a density of about 130 tons per acre and is considered to
be typical of many jungle regions throughout Southeast Asia.  The
propagation tests and analyses contained in this report cover the frequency
range of 100 kc/s to 10 Gc//s for propagation distances extending from 25
feet to 30 miles and antenna heights from about 7 to 80 feet above ground.
Except at the lowest frequencies, all tests were conducted at both horizontal
and vertical polarizations.  Most of the data is presented in graphs of basic
transmission loss plotted against horizontal distance, terrain characteristics,
antenna height, transmission polarization or frequency.  Also covered are the
results of special measurements in the 1 to 10 Gc/s frequency range, the
data from which is applicable to problems with line-of-sight systems operating
over vegetated terrain and with short range radar systems propagating
horizontally through vegetation.  The large quantity of measured data
demonstrates the complex effects upon path loss of irregular topography
combined with dense tropical vegetation.  (Author's abstract, technical report,
English language, document not available, radio transmission, tropical
regions, Thailand, propagation, climatology, southeast Asia, ranges,
refraction, experimental data, jungles, tropical tests, radio frequency, terrain,






On the problem of radiolocation of small meteorological objects.




Studia Geophysica et Geodaetica, Vol. 11, No. 4, pages 448-455, 1967.
Author employed:  Ceskoslovenska Akademie ved, Ustav Fyziky Atmosfery,
Prague, Czechoslovakia.
Source Text
antenna radiation patterns, meteorological radar,







Boresight Shift Due to Reflections in Amplitude Sensitivity Angle
Tracking Antennas
Title Text
Wehner, D. R.Author Text
Proceedings National Aerospace Electronics Conference, Dayton, 1967, pp.
413-18, Dayton, Ohio, National Aerospace Electronics Conference, 1967.
Source Text
Keyword Text
Study of two types of amplitude-sensitive antennas, the conical-scan and
sequential-lobing types, showing that there are three modes of boresight shift
which can exist in these angle-tracking antennas.  These modes are
analytically related to tracking-antenna parameters and environmental-
reflection characteristics.  It is shown that more than one angular position of
the  scan antenna could be found where the scan modulation was zero.
Nonzero dips in the modulation were also noticed at several positions.  The
reflection level of the site had to be reduced to less than -40 dB in order to
obtain a unique boresight position.  Results of the analysis were then used to
predict measurement error.  (Abstract source unknown, formal literature,






An Antenna Design for Straight Steering Systems on the Antarctic
Plateau
Title Text
Yoshino, T. and Yano, S.Author Text
Fifth International Antennas and Propagation Symposium, Ann Arbor, 1967,




Usually the snow surface of the Antarctic plateau does not have any distinct
geographical region that can be used as a reference point for navigational
purposes.  The magnetic compass readings become unreliable in  such a
region because the terrestrial magnetic flux converges on the south magnetic
pole.  For these reasons,  navigation for straight steering in the Antarctic
regions becomes very difficult, and the concept of radio beacon can then be
used with advantage.  The present paper discusses the design of the antenna
system necessary for such a navigation aid system.  (Abstract source






Henry J.  Round--The Light Emitting DiodeTitle Text
AnonymousAuthor Text




Mr. Round's work on direction finding equipment played a key role in World
War I.  Using Round's equipment to monitor radio transmissions from the
German fleet, the British were able to detect its departure from port (a bearing
change of less than 1½ degrees).  The information allowed the British to meet
the German fleet on the high seas, bringing about the famed battle of Jutland.







High-Frequency Backscatter from Terrain with Buildings.Title Text
Barnum, J. R.Author Text
Technical report:  Report TR-130-SU-SEL-67-002,  50 pages; January 1967.
Order Source:  CN Nonr-225(64)-ARPA Order-196-67-NR-088-019.  Author
employed:  Stanford University, Stanford Electronics Labs, California.
Source Text
radar reflections, backscattering , radar cross
sections, urban areas , high frequency,  buildings,
trees, angle of arrival, radar targets, terrain,
bandwidth, NTISDODXD
Keyword Text
It is becoming more apparent that a fair proportion of high-frequency
backscatter from  level portions of the earth's surface results from upright
targets such as trees and  buildings. Using the standing-wave method, at 26
MHZ, trees have been investigated at  angles of incidence (with respect to the
horizontal) up to 22.5 degrees.  It was found that  a tree may provide
significant scatter.  The present undertaking was to measure--by the  same
technique--backscatter from cement walls of different sizes and conditions at
26MHz. Using a balloon-borne transmitting antenna and telemetering probe,
cross sections  for both horizontal and vertical polarization were obtained for
angles of incidence  between 2.5 degrees and 22.5 degrees. Magnitudes of
cross sections were much greater  for vertical polarization at lower angles of
incidence. For angles of incidence other than  broadside, but with the
radiation perpendicular to the intersection of the wall and the  ground, the wall-
ground combination behaved as a corner reflector; the experimental  results
for larger walls showed agreement with the corresponding theory. Subsequent
 extrapolation of the theory suggests that buildings may have cross sections






B and C Sources of Jovian Decametric RadiationTitle Text
Barrow, C. H. and Baart, E. E.Author Text
Nature, pp. 165+, 14 January 1967.Source Text
Keyword Text
A study has been described of very short duration (less than 50 msec) pulses
observed in the decameter-wave radiation from Jupiter.  For the period of the
observations (November 21, 1965 - March 17, 1966) it seemed that this  type
of radiation was associated with the subsidiary B and C "sources" on Jupiter
rather than with the main source A.  It is the purpose of this communication
to pint out a similar tendency in certain polarization observations as well as in
the lower frequency observations of Jupiter.  (Author's abstract, formal






A Solid-State Automatic Direction FinderTitle Text
Blake, B. H. L.Author Text
Industr. Electronics, (GB), vol. 5, no. 1, pp. 12-20, January 1967.Source Text
Keyword Text
ABSTRACT NO. 1: AD370 system used in aircraft to provide automatic
direction finding, manual direction finding and voice and cw communications
over bandwidth of 190 to 1799.5 kc; system has twin  facilities of solid state
and crystal control; receiver is superheterodyne using three-stage frequency
converter with RF stages tuned through three frequency stages; control unit is
decade frequency selector which displays frequency in ¼-inch high numerals;
system accuracy is plus or minus two degrees on signals of field strength
about 25 µv/m.  ABSTRACT NO. 2:  Automatic direction finders give pilots an
invaluable aid to navigation by providing a bearing from a ground-sited
nondirectional beacon or broadcast station.  Until recently, turning to the
required beacon signal had to be carried out manually; with the advent of
crystal-controlled frequency selection, however, the pilot's task was greatly
eased, and this article describes one particular automatic direction finder
which is also a solid-state instrument.  (Abstract sources unknown, formal






A solid-state automatic direction finder.  Marconi AD370 solid state
automatic direction finder
Title Text
Blake, B. H. L.Author Text
Industrial Electronics, Vol. 5, January 1967, pages 12-15, 1967.  Author
employed:  Marconi Co., Ltd., Chelmsford, Essex, England.
Source Text
radar direction finder, solid state device, automatic,
component, control, description, detail,  direction,







Geometric Analysis of Partially Polarized Electromagnetic WavesTitle Text
Bolinder, E. FolkeAuthor Text
Trans. I.E.E.E., vol. AP-15, no. 1, pp. 37-40, January 1967.Source Text
Keyword Text
Some invariant  properties of partially polarized electromagnetic waves are
studied geometrically.  Transformations of the complex degree of correlation
and the degree of polarization are studied in the Poincaré and Cayley-Klein
models of three-dimensional non-Euclidean hyperbolic space by means of
simple geometric constructions which lucidly show the relationships between
these quantities.  (Abstract source unknown, formal literature, English






Random Pattern Processing TechniquesTitle Text
Clarke, Charles E., Miamidian, Leon R., Urban, Stephen J. and Jessen,
Frederic A.
Author Text
Philco-Ford Corp., Advanced Technology Center, Blue Bell, Pennsylvania,
Report No. RADC-TR-66-686, DDC No. AD 808 278, January 1967.
Source Text
Keyword Text
A study of random pattern processing techniques has been conducted to
explore the utility of angular dispersion-compression antenna techniques for
achieving multidimensional resolution, and hiding of the transmitted signal.
Three basic areas of study are reported on:  (a) creating of an angularly
dispersed field pattern with good correlation properties and compatibility with
hiding, (b) multidimensional resolution concepts,   multidimensional optical
processing.  Results of coding theory are reviewed, and it is found that
Lengendre binary and Frank-Heimiller polyphase codes are suitable for
dispersed pattern specification.  Computer programs are described which
implement an approximate least squares synthesis of ring arrays with
dispersed  patterns that conform to binary sequences.  Results are given for a
Legendre code of length 31.  An extensive but preliminary discussion of
multidimensional resolution concepts as applied to electronically scanned line
sources and planar arrays is presented.  For line source arrays, envelope and
fine structure  resolution is evaluated in six parameters (R, R, R, θ, θ, θ).  This
treatment includes the effects of wideband signals but does not include
provisions for angular dispersion and compression.  Signal processing
implications are discussed.  Allowance for angular dispersion-compression
techniques is made by narrowing the scope of the analysis to two dimensions
(R, θ).  For planar arrays, treatment is restricted to the monochromatic case
and two angular parameters (θ, ø).  The angle-angle ambiguity function is
derived and signal processing techniques suggested by this function are
described.  (Authors' abstract, technical report, English language, file no.






Some Notes on the Design of a Directional Loop Antenna for Radio
tracking Wildlife
Title Text
Cochran, W. W.Author Text
University of Illinois, Urbana, Illinois, Contract No. NONR-4526(04), DDC No.
AD 484 021, 10 January 1967.
Source Text
Keyword Text
The report concerns itself primarily with the design of a loop antenna and
appropriate electronic circuitry for use in locating wildlife which  carry
implanted or otherwise attached transmitting devices.  (Abstract written for
purpose of this publication by Southwest Research Institute, technical report,






Partially polarized and partially directed waves.Title Text
Deschamps, G. A.Author Text
Illinois, Univ-Electromagnetics and Antennas-Ser of Lectures, January 30-
February 3, 1967 (recd, 5/31/68), pages 484-97, 1967.
Source Text
electromagnetic wavesKeyword Text
Possible application of the statistical concepts used in the analysis of
partially polarized  light to direction finding is suggested.  This gives a method
for describing precisely some  fluctuating fields that are actually observed.  In
particular, the techniques used in  discussing partially polarized waves can be
directly transcribed to partially directed  waves.  Review and some extensions
of these techniques, especially those which make  use of the Poincare






A Preliminary Report on Doppler Radar Observation of Turbulence in a
Thunderstorm
Title Text
Donaldson, Ralph J. Jr.Author Text
HQ AFCRL, OAR (CRH), U.S. Air Force, Bedford, Mass., Report No. AFCRL-
67-0015, ERP No. 255, DDC No. AD  649 779, January 1967.
Source Text
Keyword Text
Vertical-incidence observations  by Doppler radar of velocities in a
thunderstorm reveal some regions in which the spread of velocities is
unusually broad.  The widths of the vertical velocity spectra are generally
greatest along the edges of a major updraft, where the maximum shear in
updraft speed also occurs.  The observations indicate that turbulence is an
important cause of the abnormally wide velocity spectra, and suggest the
utility of Doppler radar measurements of the vertical velocity spectrum as an
indicator of severe cloudy-air turbulence.  Furthermore, vertical velocity
spectra in the more convective regions of thunderstorms, where they may be
seriously affected by turbulence and wind shear, probably given an
exaggerated picture of the particle size distribution.  (Author's abstract,






Direction-finding errors in systems with elliptically polarized antennas
using the method of  instantaneous signal-amplitude comparison.
Direction finding errors of method of instantaneous  amplitude
comparison in elliptically polarized antenna arrays
Title Text
Emelianov, P. P., Filonenko, V. A., Stelmashenko, V. E.Author Text
Radiotekhnika, Vol.  22, January 1967, pages 68-74. Telecommunications
and Radio Engineering, Part, II -Radio Engineering, Vol. 22, January 1967,
pages 118-123. Translation.  For Abstract See Issue 09, page 1473,
Accession No. A67-21960, 1967.
Source Text
antenna array, error, radar direction finder, antenna,








Direction finding errors of the method of instantaneous amplitude
comparison in elliptically  polarized antenna arrays.
Title Text
Emelianov, P. P., Filonenko, V. A., Stelmashenko, V. E.Author Text
Radiotekhnika, Vol. 22,  pages 68-74, January 1967.  In Russian. (AIAA
Technical Library)
Source Text
antenna array, error, radar direction finder, antenna,








The use of Tapes for the Storage  of Digital DataTitle Text
Ernst, Edward W., Vonderohe, Robert H.Author Text
University of Illinois, Radiolocation Research Lab, Urbana, Illinois, AD 807
462L, Report No. TR-10, RRL publication 323, January 1967.
Source Text
Keyword Text
Two of the more frequently used media for the storage of data in conjunction
with digital  systems are punched paper tape and magnetic tape.  Both of
these media are subject to errors.  Paper tape, while cheaper to purchase
than magnetic tape, exhibits a higher error rate per character.  There are
numerous error detection schemes used for both media including lateral and
longitudinal parity, check characters based on the information content,
knowledge of data patterns, and error detection codes.  The correction of all
errors is not possible; however, certain types of errors occur more frequently
than others.  Utilizing this fact, it is possible to select an error correction
scheme which will correct the greatest number or the most critical errors.
Error correction schemes include deduction from parity, interpolation of
related data, reconstruction from check characters, and a wide variety of
specific error correction codes.  (Authors' abstract, technical report, English






The Use of Tapes for the Storage of Digital Data.Title Text
Ernst, Edward W., Vonderohe, Robert H.Author Text
Technical Report:  Astia document (AD)- 807462L, Report TR-10-RRL-PUB-
323, 54 pages; January 1967.  Author employed:  Illinois University,
Radiolocation Research Lab., Urbana, Illinois.
Source Text
punched tape, magnetic tape, data processing, digital
computers, errors, detection, corrections, radio
equipment, direction finding, radio transmission,
instruction manuals, computer programming, data storage
systems, NTISDODXD
Keyword Text
Two of the more frequently used media for the storage of data in conjunction
with digital  systems are punched paper tape and magnetic tape. Both of
these media are subject to  errors.  Paper tape, while cheaper to purchase
than magnetic tape, exhibits a higher error  rate per character. There are
numerous error detection schemes used for both media  including lateral and
longitudinal parity, check characters based on the information  content,
knowledge of data patterns, and error detection codes.  The correction of all
errors is not possible.  However, certain types of errors occur more frequently
than  others. Utilizing this fact it is possible to select an error correction
scheme which will  correct the greatest number or the most critical errors.
Error correction schemes include  deduction from parity, interpolation of
related data, reconstruction from check characters,  and a wide variety of






Direction-Finding Errors in Systems with Elliptically Polarized Antennas
Using the Method  of Instantaneous Signal-Amplitude Comparison
Title Text
Filomenko, V. A., Yemel'yanov, P. P. and Stel'mashenko, V. YeAuthor Text
Telecommunications, vol. 22, no. 1, pp. 118-123; translation of Radiotek . and
Elek, pp. 68-74, International Aerospace
Source Text
Keyword Text
No.  A67-21960, January 1967.  ABSTRACT NO. 1:  One of the possible
errors in determining the bearing of a source of radiation of unknown
polarization by the method of instantaneous signal-amplitude comparison is
determined.  A formula for calculating the direction-finding characteristics of
elliptically polarized antennas, as well as calculation results in the case of
regular helical antennas, are given.  It is shown that direction-finding error can
be substantial in the case of a helical antenna in which the helices have the
same rotation direction; if the rotation directions of the helices are opposite to
one another, direction finding is practically impossible.  ABSTRACT NO. 2:
Analysis of errors in the determination of the bearing of a source having
undetermined polarization, by instantaneously comparing signal amplitudes.
A formula is derived to determine the bearing characteristics of elliptically
polarized antennas, and calculated results are given for regular helical
antennas.  It is shown that the direction-finding errors may be substantial in
arrays of helical antennas with the same winding direction and that direction
finding is virtually impossible when the windings are of opposite direction.
(Abstract No. 1 by authors, abstract No. 2 source unknown, formal literature,







Hayden, E. C.Author Text
Illinois, Univ-Electromagnetics and Antennas-Ser of Lectures January 30-
February 3 1967 (recd, 5/31/68) pages 444-83, 1967.
Source Text
direction finding systemsKeyword Text
In present context, passive radiolocation entails only use of receiving
techniques;  discussion will be directed particularly to that portion of the
frequency spectrum above  about 2.0 MHZ, but throughout which radio signals
are propagated via the ionosphere;  antenna systems are discussed; some
facets of performance of radiolocation system of  Wullenweber type are






The Linear Antenna--Eighty Years of ProgressTitle Text
King, R. W. P.Author Text
Proc. I.E.E., vol. 55, no. 1, p. 2, January 1967.Source Text
Keyword Text
Progress in understanding the basic properties of cylindrical antennas and
arrays is reviewed from the time of Hertz to the present.  The infinitesimal
doublet, antennas with assumed sinusoidal currents, boundary-value
solutions and recently developed approximations for isolated antennas,
circular, curtain, and Yagi arrays are discussed and illustrated.  It is
concluded that useful quantitative methods for treating cylindrical antennas of
finite cross section and arrays of such antennas are now available.  These
take account of actual distributions of current and the effects of mutual
coupling on them, the driving-point admittances, and the field patterns.







Reradiation from Masts and Similar Obstacles at Radio FrequenciesTitle Text
Knight, P.Author Text
Proc. I.E.E., vol. 114, no. 1, pp. 30-42, January 1967.Source Text
Keyword Text
Transmissions from VHF and UHF aerials may be distorted by reradiated
signals  if tall obstacles such as masts or towers are situated in the service
area.  The amplitudes of these reradiated signals are governed by factors
discussed in the paper.  The present paper summarizes existing information
on reradiation from various types of obstacles, and extends the theory to take
account of the heights of the aerials and obstacles above ground, together
with effects due to intermediate ground reflections.  Effects due to both the
vertical and horizontal directivities of the aerials are considered, and the
influence of the reradiated signal on the quality of the received signal is also







Longitudinal and Directional Aerodynamic Characteristics of  Several
Hypersonic Aircraft Configurations.  <NOTE> Research  and
development rept.
Title Text
Krouse, John R., Ellis, Bertram K.Author Text
David Taylor Model Basin Washington D C Aerodynamics Lab. Report AERO-
112 -DTMB-236, 28 pages; January, 1967.
Source Text
hypersonic planes, aerodynamics, stability, wings,
thickness,  direction finding, wind tunnels, fuselages,
aerodynamic  control surfaces, delta wings, cylindrical
bodies, deflection
Keyword Text
Wind tunnel tests were conducted at a Mach number of 9.45 to  determine
the aerodynamic characteristics of several  conceptual hypersonic aircraft
configurations consisting of  various half-cone-cylinder bodies and double-
delta wings.  Effects of body volume, wing platform, and wing-tip deflection  on
static directional stability were determined.  In addition,  the effects of wing
thickness on the aerodynamic efficiency  were obtained. Decreasing body
volume, extending the trailing  edges, and deflecting the wing tips (toward or
away from the  fuselage) were all directionally stabilizing. Decreasing wing






The Acquisition of Data for Digital Bearing Computation.Title Text
Ledbetter, R. J., Ernst, E. W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report TR-9-RRL-PUB-321, 55 pages; January, 1967.
Source Text
direction finding, digital computers, antenna arrays,
radio signals, data transmission  systems, data
processing, recording systems, radio equipment, radio
scanning, errors, center of gravity, Wullenweber
antennas, NTISDODXD
Keyword Text
This paper is concerned with the acquisition of data for digital bearing
computation with  a circularly disposed antenna array. The three principal
bearing computers considered  are:  (1) the nonscanning monopulse bearing
computer; (2) the center of gravity bearing  computer and (3) the scanning
monopulse bearing computer.  The data, both digital and  analog, that is
available is examined so this may be compared with what may be needed  for
each bearing computer.  It was found that all the data needed for each of the
three  bearing computers could be obtained with very little additional
instrumentation.  A  method is described that allows the transmission of data
to an on-line digital computer  for bearing computation while an experiment is
being conducted. Another method permits  recording the digital data for use
with an off-line digital computer. Finally, a method is  presented for
simultaneously transmitting the data to an on-line computer and recording
the data for use with an off-line computer.  The recording of data for use with







Statistical Analysis  of the Level Crossings and Duration of Fades of the
Signal from an Energy Density Mobile Radio Antenna
Title Text
Lee, W. C. Y.Author Text




A theoretical analysis of signal fading using an energy density antenna is
developed and  compared with that from an isotropic antenna.  The energy
density antenna provides a signal proportional to the energy density of the
mobile radio field.  The number of crossings that the signal makes of a given
signal level and the average duration of fades below a given signal level have
been derived theoretically for these two cases using a simple statistical
model.  Comparing the number of level crossings of the electric field with that
of the energy density, it is shown that the energy density fades less
frequently than the electric field by at least a factor of two.  The average
duration of fades of the electric field is greater than that of the energy density
only for lower signal levels.  These results are in reasonable agreement with
experimental measurements.  (Author's abstract, trade journal, English






Tuned VHF Spaced LoopTitle Text
Moore, J. D.Author Text
Southwest Research Institute, San Antonio, Texas, Technical Report ECOM-
00-39-F, Final Report, January 1967.
Source Text
Keyword Text
The coaxial spaced loop antenna has been shown capable of providing
accurate bearing information on all signal polarizations in previous work at this
laboratory, whereas a simple loop antenna yields correct bearings only for
vertical polarization.  Previous investigation and analysis under this program
have shown that the spaced loop should yield useful bearing information near
a fuselage for all signal polarizations.  The spaced loop will be at least twice
as accurate as the simple loop for vertically polarized signals in the same
reradiation error environment.  The experimental work on a tuned  VHF
spaced loop antenna in the vicinity of a simulated aircraft fuselage for all
signal polarizations is described in detail.  Spaced loop antennas with twin
gap electrostatic shielded loops and quadruple gap electrostatic shielded
loops have been investigated.  The latter antenna appears to be slightly better
when tested near a simulated fuselage.  The final exploratory
development/feasibility model developed under this program has been
delivered with twin gap loops.  Quadruple gap loop elements (a loop with four
gaps in the shield) were also furnished, which can be installed on the same
electronics chassis as the twin gap loops.   The antenna with either set of
loop elements is 10 inches high with 9-5/8-inch square loops spaced 20
inches.  The sensitivity of the antenna using the two-turn twin gap loops is 8
µv/m for a 10-dB signal plus noise to noise ratio with a 16-kHz receiver
bandwidth.  The sensitivity using  one-turn quadruple gap loop elements is
approximately 15 µv/m for a 10-dB signal plus noise to noise ratio.  Bearing
accuracy data as a function of polarization, antenna height above the
fuselage, frequency, and relative azimuth for the two final antennas are given.
As in other reradiation environments, the greater the distance from the source
of error, the better the bearing becomes.  The equipment to be used with the
spaced loop antenna must possess certain requirements as discussed, for
acceptable spaced loop DF performance.  Siting recommendations are given
for both a fixed wing aircraft and a helicopter.  Locating the antenna in front of
the aircraft would yield the best bearing accuracy.  (Author's abstract,






Flash TACAN, A Secure TACAN Navigation SystemTitle Text
Morris, Lee G.Author Text
Naval Air Development Center, Aero-Electronic Technology Dept., Johnsville,
Pa., Report No. NADC-AE-6642, DDC No. AD 807 432L, January 1967.
Source Text
Keyword Text
The Flash TACAN system provides range and bearing information
simultaneously in a coded pulse group to each interrogation from the airborne
TACAN equipment.  Specifically, the airborne interrogator transmits two 3.5
usec paired interrogation pulses to the ground transponder, which in turn
replies with two 3.5 usec pulses.  The first reply pulse is the normal range
reply, and the second is a time-coded bearing reply with the range pulse as
its reference.  The breadboard airborne interrogator consists of a modified
AN/ARN-52(V) TACAN transceiver with a separate digital readout.  The
breadboard ground transponder consists of a cluster of eight directional
antennae, associated receivers, microelectronic integrated circuit (MIC)
decoding and encoding logic circuitry, and a modified AN/ARN-52(V) with its
omnidirectional antenna.  The security of the Flash TACAN system is
provided by an extremely short transmission made at random, infrequent
intervals; thereby minimizing determination of site location through direction
finding techniques.  (Author's abstract, technical report, English language,
document not available, radio navigation, coding, range finding, direction
finding, transponders, radio beacons, aircraft, antenna radiation patterns,
ultrahigh frequency, data storage systems, decoding, logic circuits, TACAN,






Faraday Rotation Data: Bangkok, ThailandTitle Text
Nimit, Vichai T.Author Text
Stanford Research Institute, Menlo Park, California, SRI Project 4240, DDC
No. AD 807 773, January 1967.
Source Text
Keyword Text
Faraday rotation observations are being carried out at the Electronics
Laboratory of the Military Research and Development Center (MRDC) at
Bangkok, Thailand, a joint Thailand-United States organization.  The
cooperation and participation of the staff members of the Thailand Ministry of
Defense and the support of the United States Advanced Research Projects
Agency and the United States Army Electronics Laboratories have made it
possible for the data presented in this report to be accumulated.  The data
contained in the report are experimental results obtained by analyzing
Faraday rotation records obtained from the S-66 (Explorer 22) radio beacon
satellite.  Half-wave dipole antennas are used to receive 20-, 40-, and 41 MHZ
unmodulated signals.  (Abstract taken from author's introduction and







High Performance Automatic Direction Finder StudyTitle Text
Perper, L. J., Battistelli, J. J. and Hessemer, R. A.Author Text
Electro Technical Analysis Corp., Tucson, Arizona, Quarterly Progress
Report No. 2, DDC No. AD 829 064L, January 1967.
Source Text
Keyword Text
The second quarterly report of a study to determine the feasibility of a high
performance automatic direction finder using  signal correlation techniques is
presented.  During  this interval, test apparatus was fabricated and
measurements were made in the laboratory of the DF-203 ADF system
modified for coherent operation.  (Authors' abstract, technical report, English
language, document not available, direction finding, correlation techniques,
aircraft equipment, automatic, detection, phase-locked systems, feasibility
studies, radio receivers, radio frequency interference, signal-to-noise ratio, low






On the Angular Resolution of Multiple TargetsTitle Text
Pollon, G. E.Author Text
Trans. I.E.E.E., vol. AES-3, no. 1,  pp. 145-8, January 1967.Source Text
Keyword Text
The Cramér-Rao lower bound on the angular accuracy of a one-dimensional
array of separate receiving elements, each containing additive Gaussian
noise, has been found by Brennan for the single target case and by Sklar and
Schweppe for the case in which a second interfering target radiating at the
same frequency is nearby.  In the communication, the work of these authors
is  extended to a plane circular array and three-dimensional target geometry.
The problem considered here can be stated as follows:  given a set of signals
z i(t) obtained by simultaneously sampling the outputs of N elements of a
circular array, how accurately can x1 and y1, the coordinates of a particular
target, be estimated when it is known that exactly Q targets are present?






Linear FM Sounding Final Engineering ReportTitle Text
Pratt, David S. and Miehle, James A.Author Text
Final Report:  Advanced Development Department, Granger Associates, Palo
Alto, California, January 1967.
Source Text
Keyword Text
During the past year and a half, Granger Associates has actively participated
in the developments of equipments and techniques for applying linear sweep
frequency modulation techniques to ionospheric sounding and has studied
and analyzed the work of others in this field.  This report discusses the use of
linear frequency sweep techniques in ionosphere sounding; the parameters of
such sounder systems, the instrumentation of FM sweep sounders, and
discusses various advantages and disadvantages of FM sounding versus
other types of sounders as well as pointing out a few current misconceptions
concerning the technique.  The results of an experimental sounder
constructed by G/A and tests on-the-air are discussed.  Recommendations
for system design and parameter choices are given.  (Authors' abstract,






Comments on: The Variation of Ground Constants for the Frequency
Range of 30 to 70 MHZ
Title Text
Rashid, A. and Wait, J. R.Author Text
Proc. I.E.E.E. (Letters), vol. 55, no. 1, pp. 85-86, January 1967.Source Text
Keyword Text
Criticism and rebuttal concerning Rashid's original  article (Proc. I.E.E.E., vol.
54, pp. 886-887, June 1966).  (Abstract written for purpose of this publication







Installation Deficiencies of Shipboard Electronic EquipmentTitle Text
Rasmussen, J. G. and Salyers, T. D.Author Text
Navy Electronics Lab., San Diego, California, Report No. 1425, DDC No.  AD
650 213, 11 January 1967.
Source Text
Keyword Text
A survey of 408 pieces of equipment on four destroyers in San Diego Harbor
indicated many defective installations.  It is believed that this result is
representative of conditions throughout the fleet.  The report includes
recommendations designed to improve the quality of future new installations







Quasi-Doppler direction finder overcomes site problems.  Antenna
aperture and array effect on  characteristics and performance of radio
direction finder
Title Text
Richter, F. G.Author Text
Space/Aeronautics, Vol. 47, January 1967, pages 135, 138, 141, 142, 144,
1967.  Author employed:  Servo Corp. of America, Communications and
Navigation Div., Hicksville,N.Y.
Source Text
antenna array, performance characteristic, radio
direction finder, radio navigation, antenna, array,
characteristic, control, direction, environment,
finder, influence, instrument, navigation,







Quasi-Doppler Direction Finder Overcomes Site ProblemsTitle Text
Richter, Frederick G.Author Text




No. A67-25005, January 1967.  ABSTRACT:  Discussion of the
characteristics and performance of the modern radio direction finder (RDF).
The RDF is limited not by the accuracy of the instrumentation but by a site
environment that interferes with the direct signal path by reflection or
refraction.  In this non-ideal environment, the RDF's performance depends on
the aperture of the antenna; any increase int he physical size of the array, or
aperture, improves the basic accuracy capabilities for any given site
condition.  Applications of radio direction finding (in addition to the
conventional air traffic control function) are mentioned.  (Abstract source






Wideband Interferometer Radar StudyTitle Text
Rubin, W. L., Difranco, J. V., Kaiteris, C. P. and Susman, L.Author Text
Sperry Gyroscope Co., Great Neck, N.Y., Report No. RADC-TR-66-620, DDC
No. AD 809 027, January 1967.
Source Text
Keyword Text
A maximum likelihood approach is applied to the problem of estimating the
trajectory parameters of a target utilizing coherent two and three element
interferometers.  For the purpose of examining resolution, accuracy and
ambiguity, a four-dimensional ambiguity function, or figure of merit, in range,
range-rate, angle and angle-rate is derived.  Due to the complexity of this
function, its properties are investigated via the six two-dimensional ambiguity
subsurfaces obtained by treating two parameters at a time.  Sets of
subsurfaces are  presented and their properties are examined for both unity
and large time bandwidth waveforms.  Accuracy formulas are obtained for the
variances and covariances of the errors in range, range-rate, angle and angle-
rate.  Multiplicative processing techniques are (linear) interferometer
ambiguity surface.  ASFIR is one of the multiplicative techniques investigated.






Radiation from Ring Sources of Electric or Magnetic Dipoles with
Different Orientations in Free Space
Title Text
Samaddar, S. N.Author Text
Electronics Letters, vol. 3, no. 1, pp. 3-5, January 1967.Source Text
Keyword Text
Evaluation of far field of ring of radial electric dipoles which vary exponentially
in unbounded medium by saddle-point method of approximation; cylindrical
components of radiated fields due to ring sources composed of radial, angular
and vertical electric or magnetic dipoles, amplitude of which varies
sinusoidally are presented in tabular form.  (Author's abstract, formal






Parallel Plate Antenna: Sferic RejectionTitle Text
Seeley, WesAuthor Text
Provisional Draft, Naval Ordnance Lab., Corona, California, January 1967.Source Text
Keyword Text
Measurements were made with the parallel plate antenna to determine how
well it discriminates against vertically polarized waves and against sferics.






Phase Compensation for Widely-Spaced Antenna Systems Employing
Coherent Signal Combinations
Title Text
Smith, P. G.Author Text
Trans. I.E.E.E., vol. AES-3, No. 1, pp. 91-8, January 1967.Source Text
Keyword Text
Describes a technique for providing phase compensation to signals received
at widely-spaced antennas and processed at a central location.  Self-
compensation is provided for pathlength variations in reference-signal
distribution systems.  The technique may be adapted to include the
measurement and compensation of signal-channel phase variations.
Practical systems which require this type of compensation include
interferometric systems used for position and position-rate measurements of
missiles and spacecraft, interferometers and arrays of antennas used for radio
and radar astronomy, and arrays of large-aperture antennas used for deep-
space communications.  (Abstract source unknown, formal literature, English






Investigation of High Angle Direction Finder Antenna Systems for
Multipolarized Fields (2-6 MHZ)
Title Text
Walker, G. B. and Martin, P. E.Author Text




The design and construction of an exploratory development model of a
crossed loop antenna system that could be instrumented with existing
AN/TRD-15 Doppler instrumentation was accomplished as recommended at
the completion of the theoretical study of Phase I.  The objective was to
develop an antenna system that would effectively use energy contained in
horizontally polarized components of steeply down coming skywave signals
to determine the direction of arrival of received radio signals between 2 and 6
MHZ.  Twenty-five crossed loop pairs were designed, constructed, tested and
temporarily installed in the AN/TRD-15 Doppler site used under another
research program.  Each vertical monopole in the conventional Doppler array
was replaced by a crossed pair of vertical loops.  The system design requires
that one loop of each crossed pair be orientated in a north-south direction, the
other east-west.  Although full hemispherical multipolarized coverage could be
obtained with quadrature summation of the loops at each antenna position,
the present system (the limited performance model) permits sampling either
all north-south loops or all east-west loops (but not both sets simultaneously)
by a relay at the loop terminals.  Limited tests using airborne target signals
and ground based target signals within thirty-five miles of the Doppler site
have shown that the system does perform well on signals of varying
polarizations.  Additional Doppler instrumentation has been received as GFE
and is presently being installed in the Institute's field site.  It is planned to
conduct comparative performance tests between the new Loop-Doppler
system and the conventional Monopole-Doppler (AN/TRD-15) system.
Remote side-by-side displays will permit visual and photographic
comparisons between the two systems for various signal polarizations.






Variability of the Angle of Arrival of MicrowavesTitle Text
Akiyama, Tadashi, Aoyagi, Shozo and Yoshida, HaruhikoAuthor Text




Along with the variation in received signal strength, variability of the angle of
arrival of electromagnetic waves is one of the important problems in ground-to-
ground microwave systems.  In this paper, a general procedure for the
prediction of this variability is presented.  The variability of the angle of arrival
is directly related to that of the refractivity gradient in the atmosphere.
Therefore, the latter was first evaluated in general terms and shown to be
approximated by a unified distribution which the authors denoted the
composite normal-exponential distribution.  Based on this concept, a method
was proposed to predict the variability of the angle of arrival from factors
relevant to the propagation path and commonly available statistical data on
radio meteorology.  Comparison of the experimental data with that predicted
theoretically proved that the proposed method permits prediction of the
variation with sufficient accuracy for practical applications.  (Abstract source






S-Parameter Techniques for Faster, More Accurate Network DesignTitle Text
Anderson, R. W.Author Text
Hewlett-Packard Journal, vol. 18, no.  6, February 1967.Source Text
Keyword Text







Offshore Operations: Positioning SystemsTitle Text
AnonymousAuthor Text
Under Sea Technology, vol. 8, no. 2, pp. 14-17, February 1967.Source Text
Keyword Text
This article describes various positioning systems from a layman's point of
view.  Particular reference is made to SHORAN, RAYDIST, DECCA, and
LORAC systems with short descriptions of the principles of operation and
accuracy.  (Abstract written for purpose of this publication by Southwest






Sample Data TechniquesTitle Text
Crabtree, Willie A. and Marshall, Stephen W.Author Text
Texas Instruments, Inc., Dallas Apparatus Div., Report No. TT-S1-81203-1,
DDC No. AD 380 478, February 1967.
Source Text
Keyword Text
(Abstract not available, trade journal, English language, document not
available, direction finding, sampling, radio frequency, diodes, semiconductor,






Extremely Short Antenna TechniquesTitle Text
Czorpita, Stephen and Fisher, Sidney T.Author Text
Philco-Ford Corporation, Blue Bell, Pennsylvania, Final Report No. 4, 5 May
1966 to 31 July 1967, Contract No. DA28-043-AMC-02210(E), TASK
5A679191 D 902 02,  Technical Report No. ECOM-02210-F, Astia No. AD
814 395L, February 1967.
Source Text
Keyword Text
ABSTRACT NO. 1:  The equivalent circuit of a small shielded loop antenna is
derived and analyzed.  It is shown that the two halves of such an antenna can
be analyzed independently, and that each half can be adequately represented
by an equivalent circuit which is a series combination of the equivalent circuit
of an unshielded loop of identical overall dimensions and the coaxial
transmission line.  This antenna is capable of wideband operation when
connected to a receiver whose input impedance is extremely small.  The
effects of terminal capacitance on the performance of small antennas are
discussed as are the effects of various circuit parameters of the antenna Q.
General relationships are derived between the physical size of an electrically
small antenna and the excess noise figure of its coupler.  A summary of
experimental results is given and a performance evaluation procedure for
various antenna couplers is outlined.  ABSTRACT NO. 2:  Electrical
properties of small loop, monopole and dipole antennas are summarized.
Design criteria for preamplifiers which enable most efficient, wideband
coupling of such antennas to a receiver are given.  Preliminary designs of
each type of antenna and its associated coupler are  described for the
frequency bands of 0.1  to 3.0 MHZ, 3.0 to 30.0 MHZ, and 30.0 to 230.0 MHZ.
 Results of extensive experimental measurements of antenna coupler
performance are quoted and explained.  These measurements indicate that at
low frequencies, a monopole-dipole coupler is capable of improving the
receiver signal-to-noise ratio by about 20 db over the value obtained when the
same antenna is coupled directly to the receiver.  For loop antennas, the
improvement is of the order of 12 db.  It has been demonstrated how an
antenna coupler can be used to decrease the size of a particular antenna.
Specific results indicate that the same signal-to-noise ratio was obtained from
a 2-inch monopole antenna (on a 6-inch diameter ground plane) with a coupler
as from a 6.5-foot monopole on an 8-foot diameter ground plane over the band
of frequencies extending from 0.1 to 15.0 MHZ.  ABSTRACT NO. 3:   This is
the final report on a 12-month study concerned with wideband operation of
simple, electrically small receiving antennas.  The antennas included in this
study were small horizontal electrical dipoles, small vertical monopoles (on
Abstract Text
finite ground planes), and small balanced, shielded loops.  The objectives of
the program were to investigate the noise figure optimization criteria for a
receiver with a small, highly reactive antenna operated in untuned condition,
and to design special antenna couplers which would provide efficient operation
with the smallest possible antenna.  Previous reports discussed in detail the
electrical properties of each type of antenna and formulated the criteria of
coupler design for wideband operation and optimum noise performance.   In
addition, the factors which effectively determine maximum and minimum
allowable sizes of electrically small antennas in wideband operation were
determined.  These factors are respectively, the cross modulation and the
external noise.  The experimental procedure used in evaluation of preliminary
couplers has been outlined in detail.  This report includes a summary of the
electrical properties of short antennas and of the design criteria for optimum
couplers, as well as details of antenna and coupler design.  An outline of
testing procedures is given and the results of experimental measurements are
quoted and explained.  (Abstract No. 1, source unknown; abstract No. 2 from
authors' summary; abstract no. 3 from authors' introduction; technical report,
English language, file no. 1337, short-antenna couplers, monopole antennas,





Oblique Incidence Ionospheric InvestigationsTitle Text
Davidson, D.Author Text
Westinghouse Electric Corp., DECO Communications Dept., Final Report
DECO 115-F, DDC, No. Ad 651 420, February 1967.
Source Text
Keyword Text
Oblique incidence ionospheric soundings originated at Puerto Rico have been
recorded at Maynard, Mass.  The course of  the MOF is close to the F2JF
(predicted o-ray JF), especially in winter months.  In summer months
agreement is good if care is taken to segregate Es- and E-layer effects.
Differential amplitude measurements made of F2 upper and lower rays near
JF for selected days in a quiet month were compared with computed relative
amplitudes in attempt to set limits on collisional absorption.  Although
assumed extrapolated mid-path profiles had many similarities, observed
amplitudes do not generally follow predicted trend from models owing to
incomplete description of the  focusing, especially near JF.  A crude upper
limit on the peak F2 layer collisional frequency is 2000/sec.  Values much
lower are plausible at any one time as reference to recent aeronomix electron
temperature determinations suggests.  (Abstract source unknown, technical






Partially Polarized and Partially Directed WavesTitle Text
Deschamps, G. A.Author Text
University of Illinois, Urbana, Illinois, lecture series on Electromagnetics and
Antennas, 30 January to 3 February 1967, A series of Lectures from the




One purpose of this lecture is to suggest a possible application of the
statistical concepts used in the analysis of partially polarized light to direction
finding.  This gives a method for describing precisely some fluctuating fields
that are actually observed.  In particular, the techniques used in discussing
partially polarized waves can be directly transcribed to partially directed
waves.  A review and some extensions of these techniques, especially those
which make use of the Poincaré sphere, will be presented.  Some analytic
techniques needed for multidimensional cases will also be briefly discussed.
For background information, reference should be made to the lecture on
Polarization.  (Author's abstract taken from introduction, formal literature,







Deschamps, G. A.Author Text
University of Illinois, Urbana, Illinois, lecture series on Electromagnetics and
Antennas, 30 January to 3 February 1967, A series of Lectures from the
University of Illinois College of Engineering, Urbana, Illinois, 1967.
Source Text
Keyword Text
The paper analyses three instances of the concept of polarization:  (1)
polarization of a field vector in a monofrequency field; (2) polarization of a
plane wave; (3) polarization of a mode in a waveguide.  (Author's abstract,







On the Characteristics of Equivalent Ground Conductivity in JapanTitle Text
Dosho, K., Shimizu, T., and Hino, H.Author Text
J. Inst. Elect. Commun. Engrs. Japan, vol. 50, no. 2, p. 3, February 1967.Source Text
Keyword Text
Examines the existing theories on mixed path propagation and reports the
results  of measurements which were carried out over a period of ten years in
which the ground conductivity was derived from the characteristics of the
surface wave.  A map of Japan is provided giving the distribution of this
"equivalent" ground conductivity.  (Abstract source unknown, formal literature,






Digital Phase Shifter Tests Navigation SystemTitle Text
Drogin, E. M.Author Text
Electronics, vol. 40, no. 4, pp. 104-108,  20 February 1967.Source Text
Keyword Text
Description of a signal generator which digitally generates two sets of
frequencies and then shifts the phases of the output signals with resolution
approximating 0.01 degree.  (Abstract written for purpose of this publication
by Southwest Research Institute, formal literature, English language,






The Multi-Mode Antennas as Single Aperture SystemsTitle Text
Dyson, J. D.Author Text
Presentation:  University of Illinois Antenna Forum, Urbana, Illinois, 30
January to 3 February 1967.
Source Text
Keyword Text
It would be advantageous in many cases if direction finding, tracking, and
homing systems which are designed to cover a broad range of frequencies
could be designed around a single antenna.  In general, the single antenna
will minimize the amount of equipment and space required.  The N-arm
logarithmic spiral antenna which may be operated in N-1 fundamental modes
has characteristics that permit the use of one antenna as such a single
aperture system.  The basic potential of these antennas for use in these type
systems was first pointed out in a paper published in 1961.  The present
object is to expand upon the information therein in the light of more recent






Correlation Effects on Direction Finding Probability RegionsTitle Text
Gething, P. J. D.Author Text
Proc. I.E.E. (GB), vol. 114, no. 2, pp. 199-200, February 1967.Source Text
Keyword Text
For an idealized model of a fix obtained by a network of direction finders on a
narrow baseline, it is shown that the major axis of the probability ellipse is
decreased, and the minor axis is increased, when positive correlation is
present between bearing errors.  The area of the ellipse is increased if there
are three or more bearings, and the correlation is small.  (Abstract source






Matrix Methods for Field ProblemsTitle Text
Harrington, R. F.Author Text
Proceedings of the IEEE, vol. 55, no. 2, pp. 136+, February 1967.Source Text
Keyword Text
A unified treatment of matrix methods useful for field problems is given.  The
basic mathematical concept is the method of moments, by which the
functional equations of field theory are reduced to matrix equations.  Several
examples of engineering interest are included to illustrate the procedure.  The
problem of radiation and scattering by wire objects of arbitrary shape is
treated in detail, and illustrative computations are given for linear wires.  The
wire object is represented by an admittance matrix, and excitation of the
object by a voltage matrix.  The current on the wire object is given by the
product of the admittance matrix with the voltage matrix.  Computation of a
field quantity corresponds to multiplication of the current matrix by a
measurement matrix.  These concepts can be generalized to apply to objects
of arbitrary geometry and arbitrary material.  (Author's abstract, formal






Computations for Loaded Wire LoopsTitle Text
Harrington, Roger F. and Mautz, JosephAuthor Text
Syracuse University Electrical Engineering Dept., Report No. RADC-TR-67-8,
DDC No.  AD 649 901, February 1967.
Source Text
Keyword Text
This report gives formulas, curves, tables of computations, and computer
programs for electromagnetic behavior of thin wire loops  with arbitrary
excitation and loading.  Included are the network admittance parameters for
the transmitter-load-receiver system, in terms of which additional
computations can be performed by hand.  The computer program is accurate
for loops of loop-diameter to wire-diameter ratios of ten and larger, and for loop
circumferences of five wavelengths and smaller.  The tables give
representative computations for loop-diameter to wire-diameter ratios of 15,
30, 60, 100, and 200, and for loop circumferences up to 4.71 wavelengths.







Hayden, E. C.Author Text
University of Illinois, Urbana, Illinois, lecture series on Electromagnetics and
Antennas, 30 January to 3 February 1967,  A series of Lectures from the




ABSTRACT NO. 1:  "Radiolocation" is a general, inclusive, term.  It implies
simply detection or position-fixing by radio means, i.e., using radio waves as
a probing tool.  The entity "detected" or "located" may be either a physical
object or some source of electromagnetic radiation.  Evidently radar of all
sorts, electronic navigation, and direction finding systems all may be included
within the scope of this definition.  In this discussion, we will be considering a
restricted class of systems, or techniques, the purpose or object of which
may be called "passive radiolocation."  It seems both desirable and
appropriate, in a forum on antennas, to illuminate some of the high points, or
perhaps more accurately the weak spots, in the present state of this art.
Some of the currently outstanding problems involve the antenna portion of  the
systems, or at least the interaction of the antenna characteristics with wave
propagation phenomena.  ABSTRACT NO. 2:  In present context, passive
radiolocation entails only use of receiving techniques.   This discussion will be
directed particularly to that portion of the frequency spectrum above about 2.0
MHZ, but throughout which radio signals are propagated via the ionosphere.
Antenna systems are discussed, and some facets of the performance of
Wullenweber-type radiolocation systems are described.  Ionospheric
limitations are also considered.  (Abstract No. 1 is author's abstract; abstract
No. 2 is from an unknown source, formal literature, English language,






HF Propagation Effects at High LatitudesTitle Text
Hunsucker, R. D.Author Text
QST, vol. 51, no. 2, pp. 16-132, February 1967.Source Text
Keyword Text
This article presents some facts concerning the effects of the auroral and
polar-cap ionosphere on propagation in the "bread-and-butter" bands--that is,
80 through 10 meters.  Results of some fairly recent research will be
presented along  with some practical ham experience gleaned while the
author pursued DX over the pole from Fairbanks, Alaska, during 1958 to 1964.
 Note:  At the time of publication, the author was with the Institute for
Telecommunication Sciences and Aeronomy which was formerly the Central
Radio Propagation Laboratory of the National Bureau of Standards.  The
article contains pertinent information applicable to DF errors due to
propagation through auroral zones at high latitudes; in some instances
bearing errors of 90 degrees have been computed.  (Author's abstract, formal






Error Reduction in Loop Direction FindersTitle Text
Jenkins, Herndon H. Jr.Author Text
Georgia Institute of Technology, Atlanta, Georgia, Report No. A-842-7, DDC
No. AD 813 730, 28 February 1967.
Source Text
Keyword Text
Experimental results of tests on the doubly loaded and specially wound loops
are presented.  The theoretical effects of low impedance loading of a loop are
cited.  The current status of the operational evaluation phase is reviewed with
emphasis on the four types of fade crest detectors and the storage scope
when  used as an operator aid and bearing processor.  A technique to
automatically record bearings in time sequence is described and results for
both local and sky-wave transmissions are discussed.  (Author's abstract,






Polarization and Sea EchoTitle Text
Long, M. W.Author Text
Electronics Letters, vol. 3, no. 2, pp. 51-2, February 1967.Source Text
Keyword Text
It is sometimes of interest to compare the radar cross-section for transmitting
and receiving a given linear polarization with that for another linear
polarization.  Even if only average values are required, such an experiment
may be difficult to implement because echoing characteristics might change
within a time interval smaller than that required to change transmitted
polarization.  Depending on target characteristics, desired results might be
obtained by simultaneously receiving the two linear polarizations of interest
and transmitting a circular polarization.  Applicable equations are developed
and used as an aid in interpreting recently reported sea-echo data.  (Abstract






Study and Investigation of a UHF-VHF AntennaTitle Text
Lyon, John A. M., Rassweiler, George G., Alexopoulos, Nicholas G., et
al.
Author Text
The University of Michigan Radiation Lab., Dept. of Electrical Engineering,
Ann Arbor, Mich., Report No. 7848-4-Q, February 1967.
Source Text
Keyword Text
This fourth quarterly report describes the accomplishments on each of four
assigned tasks for the three-month period 1 November 1966 to 31 January
1967.  Under Task 1, a log conical spiral antenna having a diameter of 21 cm
at the base and a length of 65 cm along the axis is described.  Various
possible loading techniques are discussed which may meet the frequency
bandwidth requirements for the antenna.  One objective is to obtain a
conductor which in itself is a slow wave structure.  Under Task 2,
considerable progress has been made in obtaining an antenna which is a
series of finger-like elements.  This antenna is called an interdigital array.
Effects of loading on this interdigital array are discussed.  Under this same
task, an array with ferrite filled slots capable of being controlled magnetically
is also under consideration.  During this report period, very little effort has
been put on this type of array.  However, in continuing Task 2, a major part of
the effort will be placed on such an array using ferrite filled slots as elements.
Under Task 3, an analytical effort is described providing the basic criteria for
rod type antennas.  The results of this analysis can be used for either ferrite
rod or dielectric rod antennas.  Experimental models of ferrite rod antennas
are under construction.  Under Task 4, a survey has been made on various
possibilities of reducing size and obtaining required bandwidth performance.
Linear elements and combinations of linear elements have been considered in







Circular Arrays of Beverage Antennas for High Frequency Direction
Finding
Title Text
Martin, Paul E. and Dodge, CarlAuthor Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Interim Dev. Report No. 13, Contract No. NOBSR-89345,
Project No. SF-0010805, SwRI-16-1360, Task No. 9094, DDC No. AD 808
506, 1 February 1967.
Source Text
Keyword Text
The preparation of the transportable Beverage antenna array and
instrumentation is complete and ready for delivery.  An instruction book for
the installation, operation and maintenance of the transportable system is
being prepared.  The evaluation of performance data for the Beverage antenna
arrays and the AN/TRD-15 Doppler system is continuing.  Additional bearing
accuracy data will be obtained for the inner Beverage array A-1 which has
been lowered from a one-meter height above ground to approximately 0.25
meters.   (Authors' abstract, technical report, English language, document not
available, antenna arrays, direction finding, radio equipment, mobile, high







Electromagnetics and AntennasTitle Text
Mayes, P. E.Author Text
Electromagnetics and Antennas, University of Illinois, College of Engineering,
Urbana, Illinois, 30 January to 3 February 1967.
Source Text
Keyword Text
This book contains the papers presented at a lecture series pertaining to
antennas.  Authors and papers are cited separately where applicable to
direction finding.  (Abstract written for purpose of this publication by








Meinke, Hans H.Author Text
Institut fur Hochfrequenztechnik, Technische Hochschule Munchen, Scientific
Report No. 1, 1 May 1966 to 31 January 1967, Contract No. AF61(052)-950,
Air Force Avionics Laboratory through the European Office of Aerospace
Research, United States Air Force, DDC No. AD 648 850, 1 February 1967.
Source Text
Keyword Text
In part 1 of this report, we study electrically small antennas with top capacity
and a transistor circuit between the top capacity and the main rod of the
radiator.  We find broadband characteristics, semi-directivity, good matching
to standard output cables and the possibility to vary the antenna
characteristics by changing the bias of the transistors.  We measured the
noise of such antennas.  In part 2, we describe extended measurements on
plane Archimedean spiral antennas to improve our knowledge on antenna
currents and near field.  Our measurements on the backing cavity resonances
led to the development of lossy foils to avoid unwanted resonances within the
cavity.  We could demonstrate that our lossy foils improved the radiation
patterns and the broadband matching of the input impedance at the
resonance frequencies of the cavity.  (Abstract taken from author's summary,






Theories of BAT Echolocation.  <NOTE> Technical memo.Title Text
Mogus, M. A.Author Text
Technical Memo from:  Pennsylvania State Univ University Park Ordnance
Research Lab. Report TM-657.2341-02, 68 pages; February, 1967.
Source Text
bats, echo ranging, ear, theory, hearing, ultrasonic
radiation, behavior, anatomy, physiology, high
frequency,  direction finding
Keyword Text
The aspects of bat performance most significant to the  theories of echo
location may be considered as range  measurement, range resolution, target
direction, resistance to  jamming and the use of various types of ultrasonic
pulses and  repetition rates.  The radar analogy theory first suggested by
Hartridge and later expanded by Strother offers an heuristic  explanation for
most of the above.  It explains range  measurement, range resolution and
resistance to jamming.  The  beat frequency theories attempt to explain the
determination  of range and direction, but not resolution, resistance to
jamming or the changes in the pulse rates. Their major  difficulty is that they
may be applied only where overlap of  pulse and echo is known to occur. The
time difference tone  theory explains only range measurements and considers
the  change in pulse rate and length as yielding more information  on target
range. Range resolution is not considered. The beat  frequency and time
difference tone theories possess two major  difficulties. The first is that they
depend upon the echo  being audible to the bat. The second is that all







Transistorized radio buoy.  Transistorized receiving-transmitting
apparatus for radio direction  finding of hydrological buoys and data
transmission from buoy to vessel
Title Text
Nazarov, V. S., Sukhovey, A. G.Author Text
Joint Publications Research Service, Washington, D. C., In Its Methods and
Instr. For Marine Res. 13 February 1967 pages 150-155 REFS/SEE N67-
22358, 11-07/  CFSTI-HC $3.00, 1967.
Source Text
buoy, data transmission, radio direction finder, ship,
transistor, antenna, circuit, direction, finder,








Radio Diameter Measurements with Interferometer Baselines of One
Million and Two Million Wavelengths
Title Text
Palmer, H. P., Rowson, B., Anderson, B., et al.Author Text
Nature, pp. 789-90, 25 February 1967.Source Text
Keyword Text
This report describes radio diameter measurements with interferometer
baselines of one million and two million wavelengths.  (Abstract written for
purpose of this publication by Southwest Research Institute, formal literature,






Calculation of the Virtual Height and Absorption of Radio Waves in the
Ionosphere
Title Text
Titheridge, J. E.Author Text
Radio Science, vol. 2 (New Series), no. 2, pp. 133+, February 1967.Source Text
Keyword Text
Calculations for the ordinary ray under different conditions show that the effect
of collisions can considerably reduce the virtual heights given  by ray theory.
This reduction is, however, caused entirely by the errors inherent in ray
theory.  Phase integral calculations show that the simples tray theory result,
ignoring collisions, is accurate to within 0.1 percent except under those
conditions which require a full wave treatment.  Calculations of absorption by
integrating the absorption coefficient k up to the level X = 1 also give incorrect
results, because of ray theory limitations.  These errors are exactly
counterbalanced by the errors in a commonly used approximation for k.  The
use of this approximation therefore given results which are  more accurate, by
several orders of magnitude, than the use of the exact expression.  (Author's






Probability of locating a submarine within a stated distance on the basis
of two-directional  sensors.  Probability of locating submarine within
stated distance on basis of two-dimensional  sensors
Title Text
Walsh, J. E.Author Text
System Development Corp., Santa Monica, Calif., 22 February 1967, 16
pages, Refs, Report SP-2757/000/00-AD-651588, 1967.
Source Text
approximation method, position indicator, radar
direction finder, sensor, statistical probability,
submarine, approximation, direction finder indicator,








Full-Scale Pattern Measurements of Simple HF Field Antennas in a US
Conifer Forest
Title Text
William, Ray A., Barker, Gary E. and Martensen, Sandra S.Author Text
Stanford Research Institute, Menlo Park, California, Special Technical Report




During May and June of 1965, measurements of field-expedient antenna
impedance and radiation patterns were conducted in a conifer forest.  The
antennas measured included dipoles,  slant wires, and inverted L's.  The
pattern measurements were conducted with an aircraft-towed transmitter.
The results are presented on contour maps showing individual polarization
response for elevation angles from 5 to 60 degrees from the horizon and
power response from 5 degrees above the horizon to the zenith for several
frequencies between 2 and 15 Mc/s.  Input impedances are presented on
Smith charts for each antenna over the frequency range that the above pattern
data are presented.  In addition, curves of resonant frequency and input
impedance as a function of antenna height are presented for selected dipoles.
 The results demonstrate that the trees surrounding the antennas begin to
cause perturbations to the vertical polarization response of antennas at











Technical Manual for Radio Direction Finder set AN/BRD-4: Equipment
Description and Operation, Volume I of III, Naval Ship Systems Command,
Department of the Navy, NAVSHIPS 0967-233-6010, 20 March 1967.
Source Text
Keyword Text
The direction finding set performs the following functions:  Provides the
bearing of radio signals intercepted in the .1 to .160 mc range by means of a
cathode-ray tube display.  Both true bearing alidade (derived automatically
from ship gyro input) and relative bearing alidade (relative to ships head)
scales are provided.  Bearings are taken on AM, FM, single sideband, and
CW signals in the frequency range.  Rotating goniometers produce a figure of
eight bearing display with cardioid sense indication.  The direction finding
antenna is installed on a retractable mast and consists of crossed simple
loops with associated preamplifiers.  The entire antenna assembly is totally
encapsulated, disposable, and inaccessible for repair.  A test oscillator
permits verification of proper antenna operation when mast is retracted.  The
AN/BRD-4 consists of the following units:  (a) one direction finding
antenna___/BRD-4, (b) one radio receiver___/BRD-4,   one junction
box___/BRD-4, (d) one goniometer control box___/BRD-4, (e) one bearing
indicator___/BRD-4.  The following inputs to the AN/BRD-4 set are required
but not furnished:  (a) ships power, 400 cps, 115 VAC, 3 phase, (b) ships
power, 60 cps, 115 VAC, 1 phase,   ships gyro synchro signal, (d) audio
headset for aural monitoring.  The AN/BRD-4 direction finding system:  (a) the
AN/BRD-4 system consists of a direction finding antenna, goniometer control
box, receiver, and bearing indicator which process DF information of  the
incident wave and display the bearing.  A simplified diagram of the system is
shown at right.  (b) The direction finding antenna consists of three crossed
ferrite core simple loop antennas, one crossed air core simple loop antenna,
and one vertical monopole sense antenna.  All antennas have main and
alternate preamplifiers.  The antennas and electronics are encapsulated into
one disposable antenna assembly which is inaccessible for repair.  Signals
from a test oscillator may be radiated from the sense antenna into the DF
antennas to check the operational status of the system when mast is in
retracted position.    The goniometer control box houses four goniometers, the
stators of which are connecter to the respective DF antennas.  The
goniometer rotors scan the stators at 1200 rpm, amplitude modulating the RF
input to the receiver to generate the bearing display.  The sense amplifier and
Abstract Text
test oscillator are also housed n this unit.  (d) The superheterodyne receiver
amplifies the RF signal carrying DF information and converts the RF to the
intermediate frequency output which is fed to the bearing indicator.  Bearings
on FM, AM, CW, and SSB signals may be taken in the frequency range .1 to
160 mc.  (e) The bearing indicator produces the figure of eight bearing pattern
and displays it on the cathode-ray tube face.  Instantaneous and integrated






Technical Manual for Radio Direction Finder set AN/BRD-4: InstallationTitle Text
AnonymousAuthor Text
Technical Manual for Radio Direction Finder set AN/BRD-4: Installation,
Volume II of III, Naval Ship Systems Command, Department of the Navy,








Techniques for Integrating Solid-State Circuitry into AntennasTitle Text
AnonymousAuthor Text
Interim Technical Report, Dept. of Electrical Engineering, the Ohio State
University Research Foundation, Cols., Ohio,  ElectroScience Lab. Report
No. 2142-8, 3 March 1967.
Source Text
Keyword Text
The minimum number of arms necessary to support a spiral antenna mode of
a given order is determined.  A design of a feed network to excite spiral
antenna modes for increased directivity is given.  The resonance property of
TEM-line ring-array antennas is demonstrated through experiment.  Patterns
and relative signal amplitude are presented for a range of frequencies.
Results such as directivity, directivity-sensitivity, and super gain ratio are
given for a line source comprised of the superposition of two waveguide
modes.  These results are also given for a wide range of aperture length.  A
description is given of a digital computer which is  to operate as the controller
of a digitally controlled array and also as a signal processor.  A design of an
interface unit to function between the computer and the digitally controlled
slot array is discussed.  (Author's abstract, technical report, English










Technical Manual for Radio Direction Finder set AN/BRD-4: Alignment and
Maintenance, Volume III of III, Naval Ship Systems Command, Department of








Thunderstorm Activity in the Leningrad Region in 1962.  <NOTE>
Research trans.
Title Text
Astashenko, A. IAuthor Text
American Meteorological Society Boston Mass.  Report T-R-572-TT-67-
61621, 6 pages; March, 1967.
Source Text
thunderstorms, USSR, meteorological phenomena,
direction  finding, meteorological radar, distribution,
meteorological  parameters, atmospherics, maps, Finland
Keyword Text
Data are given on the distribution of thunderstorm activity in  the Leningrad







The Helical Antenna and its ProblemsTitle Text
Bitterlich, WolframAuthor Text
DDC No.  AD 660543, 1 March 1967.Source Text
Keyword Text
In the present report, problems are discussed which result from the use of
helical antennas in a dissipative medium at low frequencies.  A network
model for helical antennas surrounded by rock with the conductivity σ and the
dielectrical constant ε, is  used for deriving theoretical expressions for the real
part and imaginary part of the input impedance in the case of quasi stationary
currents.  The field structure to be expected and the different types of
propagation are discussed in brief.  The antennas examined by experiment
are described and the measured results are compared with the theoretical







Direction Finder Group AN/TLA-11Title Text
Cecil, John, Gol, Bohdan, Holtzman, Sidney, et al.Author Text
American Electronic Labs., Inc., Colmar, Pa., Semi-Annual Report No. 6,
DDC No. AD 813 000L, March 1967.
Source Text
Keyword Text
The effort expended toward design and fabrication of direction finder group
AN/TLA-11 during the first six months period is described in the report.  The
design of  the three antenna-pedestal assemblies has been completed and
drawings are included in this report.  The greater portion of the control-
indicator unit has been designed and breadboarded.  All modules for the
power supply have been selected and final layout of the OTL servo-amplifier is
in progress.  Problem areas in the design effort are pointed out as well as the
approach to their solutions.  (Abstract source unknown, technical report,
English language, document not available, direction finding, broadband, radar
interception, radio interception, very high frequency, ultrahigh frequency,
superhigh frequency, extremely high frequency, log periodic antennas, radio
frequency interference, antenna components, human engineering display






Omnidirectional Instantaneous Direction Finding SystemTitle Text
Chubb, E., Grindon, J. R. and Venters, D. C.Author Text
Trans. I.E.E.E., vol. AES-3, no. 2, pp. 250-6, March 1967.Source Text
Keyword Text
A system for providing near-instantaneous determination of the azimuthal
angle of arrival of a received signal was designed and fabricated at L band.
Direction is determined by phase measurement of the outputs of a multimode
antenna, which has no moving parts.  Effects of multipath interference are
reduced to a minimum through a combination of signal processing
techniques.  The position of the transmitting source is presented on a PPI
display.  (Abstract source unknown, formal literature, English language,







Omnidirectional instantaneous direction finding system.  Transmission
of large number of  instrumentation channels over parallel pulse-
modulated light beams, using electro-optical mosaic  sources and
detectors
Title Text
Chubb, E., Grindon, J. R., Venters, D. C.Author Text
Milecon 9, Conference on Military Electronics, Washington, D.C., September
22-24, 1965, Conference Record, pages 169-173. IEEE Transactions on
Aerospace and Electronic Systems, Vol., AES-3, March 1967, pages 250-
256. For Abstract See Issue 06, page 824, Accession No. A66-, 15970, 1967.
Authors employed:  Conductron Corp., Conductron, Missouri Div., St.Charles,
Mo.
Source Text
electro, optics, light communication device, optical
modulation, pulse transmission system, beam,  channel,
communication, conference, detector, device,
instrumentation, large, light, modulation,  mosaic,








Independent Angular Steering of  Each Zero of the Directional Pattern
for a Linear Array
Title Text
Davies, D. E. N.Author Text
Trans. I.E.E.E., vol. AP- , pp. 296+, March 1967.Source Text
Keyword Text
The directional pattern of an n-element linear array may possess up to (n-1)
independent zeros.  This communication describes a method for independent
control of the angular location  of these zeros.  Although this process involves
the control of both the amplitude and phase of every element in the array, the
result may be achieved by variation of a set of phase shifters.  The technique
may in principle be used to resolve up to (n-1) point sources of signal (or
targets) without any limit on their angular separation.  The technique does not
involve either superdirectivity or nonlinear signal processing.  There are
numerous possible applications for the technique described.  One is the
provision of one or two steerable zeros in the directional pattern of receiving
arrays for HF communications to reject unwanted interfering signals.  The
restrictions of wide bandwidths and limited array dimensions often preclude
the design of low-sidelobe directional patterns in the HF band and, in such
instances, the steerable zeros could result in a considerable improvement in
signal-to-medium noise ratio.  (Abstract taken from author's introduction and






Antennas for the Gemini VHF-UHF Polarization Experiment (D-14)Title Text
Eilbert, Richard L.Author Text
Naval Research Lab., Washington, D.C., NRL Report 6501, DDC No. AD 649
912, 2 March 1967.
Source Text
Keyword Text
An experiment was conducted to measure the spatial and temporal
distribution of free electrons in the lower layers of the ionosphere.  This study
used a Gemini spacecraft as a platform from which signals at 133.9 Mc and
401.7 Mc were transmitted.  A single antenna (a boom-mounted collinear-fed
dipole) was used to transmit linearly polarized signals at both of the desired
frequencies.  The effort in designing this antenna was centered chiefly on
attempts to achieve polarization purity in the transmitted signal.  The
proximity of the Gemini spacecraft acting as a reflector introduced an
undesirable component of cross-polarization to the signal.  By careful design
and orientation of the antenna-spacecraft configuration, this cross-polarized
component was minimized.  The spacecraft-launched signals were received
on 28-foot parabolic antennas at two separate ground stations.  The reflectors
and pedestals were commercially manufactured.  Dual-frequency crossed-
dipole feeds were designed and built for these reflectors.  (Author's abstract,






Research in Connection with Propagation of Very Low FrequencyTitle Text
Eitzenberger, Joseph, Fischer, W., et al.Author Text
Battelle Institute, Frankfurt Am Main, West Germany, Annual Technical
Report No. 2, DDC  No. AD 820 230L, March 1967.
Source Text
Keyword Text
The VLF work described in this report deals with amplitude and phase
recordings of various VLF transmissions, evaluation of the recordings, design
and construction of receiving and calibration devices, and special
experiments.  Phase and amplitude of GBR, GBZ, NAA, NPG, NSS, NBA,
and NPM transmissions were received at Frankfurt/Main, West  Germany, in
evaluating the recordings, especially abnormal events such as sudden phase
anomalies were examined.  A variable response time receiving equipment was
designed and  constructed.  The development of a dynamic compressor and
an antenna calibrator was continued, the calibrator being used for VLF
antenna measurements.  Theoretical fundamental studies were made of the
phase tracking of MSK signals and experiments performed in order to
substantiate the theory.  VLF direction-finding experiments of the NSS
transmitter, performed by means of a cross-loop antenna, revealed
remarkable polarization errors over the long distance, NSS-Frankfurt.
(Authors' abstract, technical report, English language/West Germany,
document not available, radio transmission, very low frequency, ionospheric
propagation, electric filters, integrators, radio receivers, phase, test
equipment, West Germany, phase distortion, information theory, direction
finding, loop antennas, polarization, errors, diurnal variations, antenna






Latching Ferrite Phase Shifter for Phased ArraysTitle Text
Frank, J., Kuck, J. H. and Shipley, C. A.Author Text
Microwave J., vol. 10, no.  4, pp. 97-102, March 1967.Source Text
Keyword Text
A digital ferrite phase shifter and driver were built which are capable of high
switching rates.  The phase shifter is designed for a C-band phased array
which requires an element geometry with a cross section smaller than (λ/2).
The design and performance of both the phase shifter and driver are reported
in detail.  Several problems  critical to the construction of a reliable ferrite
phase shifter are discussed and practical solutions are presented.  (Abstract






Three Techniques for Measurement of Ground Constants in the Presence
of Vegetation
Title Text
Goldstein, N. E.Author Text
Stanford Research Institute, Menlo Park, California, Report No. SRI-Special
TR-30, ARPA Order No. 371, DDC No. AD 672 496, March 1967.
Source Text
Keyword Text
Foliage degrades the usefulness of conventional wave tilt and propagation
loss techniques for estimating in situ the RF ground constants in forested
regions; therefore, an investigation was made of three other techniques that
should provide more accurate input data for modeling, mathematically, radio
antenna performance in forests.  Two of these techniques are RF methods
providing complementary information; the open-wire transmission-line probe
method gives independent measurements of the near-surface conductivity and
the dielectric constant; the dipole feed-resistance (measured as a function of
height) method allows a coarse estimate of the effective conductivity to the
skin depth.  The third technique, the dc geophysical resistivity method, yields
a measure of the earth conductivity stratification beneath the vegetation.  The
dc resistivity method is supplementary to the RF methods, but its usefulness
may be limited to estimation of stratification since the accuracy with which
conductivity can be extrapolated from dc to RF is not known.  This special
technical report describes the three techniques,  giving the theory,
instrumentation, and the methods of interpretation for each.  Results of the
tests conducted during this investigation are analyzed briefly.  (Author's
abstract, technical report, English language, document not available,
antennas, ground, earth, electrical properties, high frequency, transmission







The Apparent Movement of the Spectral Components in Fading Records
of Ionospherically Reflected Radio Waves
Title Text
Gossard, Earl E.Author Text
J. Geophys. Res., vol. 72, no. 5, pp. 1563-9, 1 March 1967.Source Text
Keyword Text
An experiment designed to measure ionospheric movements near 90 km
using very low radio frequencies is described.  Cross spectrum analysis
between fading records obtained at three receivers on the ground forming a
triangle is used to obtain the apparent movement of the various frequency
components in the fading records.  It is found that the fading records are often
dominated by "beating" between the on-path reflected signal and one or two
off-path wave components.  This Doppler interference fading is not simply
related to ionospheric movements, and it often contaminates the cross
correlograms to such an extent that they have little meaning.  It is suggested
that similar Doppler interference from off-vertical reflectors may account for
some of the paradoxical results that have been obtained in high-frequency drift
measurements.  When the Doppler spectral components are avoided, a
consistent pattern of movement versus fading frequency appears.  The results
imply that drift alone cannot explain the fading patterns and are not
inconsistent with a regime in which both drift and internal wave motion are







Measurement of Antenna Near FieldsTitle Text
Gray, R. I.Author Text




The solutions of such problems as hazards of electromagnetic radiation to
ordnance and radio frequency compatibility in the HF band require a near field
measurement capability.  Existing far field instruments are unsuitable for this
purpose.  A universal electromagnetic probe, which will measure the three
vectors of an elliptically polarized HF field, is described and analyzed.






The Crossed Spaced Loop Antenna for Shipboard Direction FindingTitle Text
Green, T. C. and Sherrill, W. M.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Navy Contract No. NObsr 89167, Task Summary Report No.
25, and Interim Development Report, DDC No. AD 813 924L, March 1967.
Source Text
Keyword Text
General operational requirements for the tactical shipboard direction finder are
reviewed.  Typical HF DF intercept sensitivity requirements are computed for
groundwave propagation paths over seawater.  It is shown that spaced loop
antenna techniques make possible a realistic DF accuracy specification of
the order of ±5 degrees for the shipboard DF, using corrected (calibrated)
bearings.  The current state of the art of the crossed spaced loop antenna is
reviewed.  Goniometer scanning eliminates moving parts in the antenna
structure and provides an analog display of simultaneous bearing and sense
information.  Use of the twin channel receiver with the crossed spaced loops
is shown to be an extremely fast intercept technique with advantages in
operational bearing and sense performance.  Crossed spaced loop sensitivity
and bandwidth design factors are described in detail.  Also described are
mast top and through-mast air core versions which are shown to be
acceptable configurations for present shipboard DF applications.  Ideal (clean
site) bearing performance and shipboard site performance are compared.
Current areas of research are summarized, including ferrite antenna designs,
multichannel DF systems, digital processing, and multi polarization response.
 (Authors' abstract, technical report, English language, document not
available, loop antennas, direction finding, ship antennas, radio interception,
high frequency, sensitivity, state-of-the-art reviews, goniometers, radio
scanning, bandwidth, antenna masts, ferrites, antenna components, data






Principles of radio direction finding.  Design principles, antenna
systems, and instrumental  errors of radio directional finding systems
Title Text
Kukes, I. S., Stark, M. YE.Author Text
Joint Publications Research Service, Washington, D. C. 14 March  1967, 536
pages, Refs transl. into English of the book "Osnovy Radiopelengatsii"
Moscow, 1962 pages 1-640, Report JPRS-40258-TT-67-30904, 1967.
Source Text
directional antenna, instrument error, radio direction
finder, antenna, design, direction, error,  finder,
instrument, phase, power, principle, propagation,







Haystack-Millstone Interferometer SystemTitle Text
Rogers, A. E. E.Author Text
M.I.T. Research Lab. of Electronics, Technical Report 457, 15 March 1967,Source Text
Keyword Text
Haystack 120-foot antenna and Millstone 84-foot antenna have been coupled
together to form radiometric interferometer.   At 18 cm wavelength, which was
chosen for study of galactic OH emission, the interferometer has minimum
fringe spacing of 54 seconds of arc.   This interferometer synthesizes a beam
approximately equivalent to that of 2000-foot parabolic antenna and can
measure positions to small fraction of fringe spacing; and uses a digital
correlator to analyze fringe amplitude and phase as a function of frequency.
Design and construction are described, as well as theory and method of data







Optimum Measurement of Angular Coordinates in the Presence of NoiseTitle Text
Samsonenko, S. V.Author Text
Radiotek . and Elek ., vol. 22, no. 3, pp. 99-102, March 1967.Source Text
Keyword Text
The determination of angular coordinates, utilizing the readings of two aerial
positions, is investigated on the basis of maximum probability.  The
knowledge of aerial patterns is required for the analysis.  Expressions are
deduced, characterizing the method and its accuracy as a function of aerial
gain, noise intensity and number of available pulses.  Optimum pattern
displacement has been found for a particular case of equisignal zone.







Expanded Little Ida, Experimental Program and Results.   <NOTE>
Interim rept. no. 4,  15 Jun-1 Dec 66
Title Text




General Electric Co Syracuse N Y Heavy Military Electronics Dept.  Report
RADC-TR-67-75, 123 pages; March, 1967.
Source Text
ionospheric propagation, high frequency, panama, New
York, range (distance), propagation,  radar
transmitters, radar receivers, reliability, design,
radar signals, azimuth, angle of  arrival, radar
interference, noise (radar), over the horizon
detection, diurnal variations, E region, F region,
little Ida. program, over-the-horizon radar, spring
season, summer, winter, NTISDODXD
Keyword Text
This report presents information pertaining to experimental studies that are
being  conducted to provide accurate estimates of the major environmental
factors required for  over-the-horizon system design. Under the Expanded
Little IDA program four major HF  propagation experiments, namely, mode
reliability, mode loss, azimuth angle of arrival  and noise/interference are
being conducted. This report discusses the data reduction and  data analysis
of the results from the mode reliability and mode loss experiments.  The  data
is based on measurements made on a 2000 nautical mile path between the
Panama  Canal Zone and Stockbridge, NY, and covers a time period from
February to July 1966.  Data collection has recently commenced over a 2000
NM trans-auroral path (Thule,  Greenland to Central New York), and the










U.S. Army Electronics Command, Ft. Monmouth, M.J., ARPA Order No. 371,
DDC no. AD 651 639, March 1967.
Source Text
Keyword Text
Propagation of electromagnetic waves in forest environments at medium and
high radio frequencies is examined for the case where both the transmitting
and receiving points are situated within the vegetation.  A conductive slab in
the presence of a reflecting ionosphere is employed to describe the forest
configuration and this model is further simplified by disregarding the ground-
forest interface.  The radiated field of an arbitrarily oriented small dipole is
found to consist primarily of two separate waves: a lateral wave which skims
along the tree tops and a sky wave which is  produced by a single-hop
reflection at the ionospheric layer.  These two field constituents are compared
and their domains of preponderance are calculated for a large range of the
pertinent parameters; it is then found that the lateral wave plays the major role
since the sky wave is restricted to a narrow frequency band and its amplitude
is appreciable only at large distances.  The lateral wave field is examined in
detail and is shown to yield a simple physical picture for the propagation
mechanism in forests.  Its features are found to be qualitatively consistent
with the field behavior reported in the literature and the quantitative aspects
agree well with the available experimental data.  The observed variation of the
field with distance, the height gain effect, the vegetation factor, the basic path
loss and depolarization effects are separately examined and are all shown to
express merely one or another of the intrinsic properties of a lateral wave.
The ground proximity effect produced by the presence of a planar conducting
ground is also estimated and shown to be of minor importance in most cases.






Scattering from Dipole Mode Resonance of Loaded Circular  LoopTitle Text
Tomiyasu, K.Author Text
Trans. I.E.E.E., vol. AP-15, no. 2, pp. 319-20, March 1967.Source Text
Keyword Text
When excited as a scatterer, a circular conducting loop loaded with an
impedance having a circumference of about one electrical wavelength long
can resonate in either of two orthogonal electric dipole modes with different







Radio Frequency Synchrotron Radiation from the Van Allen BeltsTitle Text
Vesecky, J. F. and Peterson, A. M.Author Text
J. Geophys. Res., vol. 72, no. 5, pp. 1647-54, 1 March 1967.Source Text
Keyword Text
Two perspectives are considered in this study.  The first case considers an
observer in space observing the earth at radio frequencies.  In particular,
consider the radio brightness distribution in one dimension; i.e., let the
observer look at the earth such that he looks in the equatorial plane of the
centered dipole model for the geomagnetic field.  The question to be
considered is how does the radio brightness b vary with the direction and
frequency of observation.  An estimate of b(R,f) is made below assuming that
the electrons in the Van Allen belts radiate in the synchrotron mode.  The
necessary electron number density and energy spectrum data are drawn from
satellite measurements.  In the second case, a view perpendicular to the
geomagnetic equatorial plane (centered dipole model) illustrates some of the
ray paths for which brightness estimates are made.  The concentric circles
mark the boundaries of L shells.  (In this plane, the L parameter corresponds
to distance from the earth's center measured in earth radii.)  The method
employed is to sum the brightness contributions for each L shell along the ray
path.  For purposes of computation, the region is considered optically thin.
Propagation conditions in the magnetoionic medium along the ray paths are
taken into account.  (Abstract source unknown, formal literature, English






Spectrum Signature of Radio Set AN/ARN-65Title Text
Watson, J. G., Berryman, W. C., et al.Author Text
Bendix Field Engineering Corp., RFI/EMC Engineering, Owings Mills, Md.,
Final Report DDC No. AD 813 595, March 1967.
Source Text
Keyword Text
Spectrum signature measurements on the radio set AN/ARN-65 were
conducted.  For the transmitter, the measurements included power output,
emission spectrum, and modulation characteristics.  For the receiver, the
measurements included sensitivity, selectivity, impulse response, spurious
response, dynamic range, oscillator radiation, pulse desensitization,
intermodulation, and CW desensitization/adjacent signal interference.
Standard test equipment having current calibration notices was used for all
measurements.  In addition, an in-line directional coupler was used as a
signal sampling device for the transmitter measurements.  The results provide
information on the entire transmitter emission spectra as well as the
susceptibility of the receiver to signals of various frequencies, power, and
modulations.  (Abstract source unknown, technical report, English language,
document not available, spectrum signatures, radio navigation, radio
transmitters, radio receivers, direction finding, landing aids, range finding, test







Radio Tracking of Homing BatsTitle Text
Williams, Timothy C. and Williams, Janet M.Author Text
Science, vol. 155, pp. 1435-6, 17 March  1967,Source Text
Keyword Text
Neotropical bats, Phyllostomas hastatus, were released 10 kilometers from
their home roost, and their homeward flights were tracked by radio.  Flights of
bats with unimpeded vision were strongly oriented in the homeward direction,
while the flights of blindfolded bats did not show this marked orientation.






1967 SWIEEECO Record of Technical Program PapersTitle Text
AnonymousAuthor Text
1967 SWIEEECO Record of Technical Program Papers, Southwestern
I.E.E.E. Conference and Exhibition, 19th Annual, Dallas,  Texas, Region Five--




The authors of the 106 papers published in this 1967 SWIEEECO RECORD
amply document the conference theme "New Horizons in Electronics."  The
original research investigations, engineering developments, and new
technology published here are identified with many of the foremost frontiers
characteristic of our society.  The 13 papers on biomedical electronics
delineate the new horizon of merging interdisciplinary investigations among
electronics and the life and medical sciences.  A recently defined national
goal to improve the aesthetic and physical environments influenced by large
scale public service systems is a frontier to which the 9 papers on electric
power are addressed in part.  The five papers on lasers and coherent electro-
optics emphasize the new horizon of radio engineering at optical wavelengths.
 The numerous contributive papers relating engineering applications of
mathematical abstractions to technology, systems, and electrical geophysics
are addressed to the challenges of increased productivity and efficiency of
processes, and to increased probability of discovery and effective recovery of
the vast natural resources of the Southwest.  The frontier of materials
technology and electronic device development is exemplified by the four
papers on microwave integrated circuits.  The significant impact of electronic
digital computers is threaded throughout many of the papers published here;
the five papers on computers characterize the new generation of computers at
the horizon.  The SWIEEECO Executive Committee and the Technical
Program Committee thank each individual author for his contributions and for
the leadership he has  provided to the electrical and electronics engineering
profession.  These papers truly characterize the immense public service,
industrial, national defense, academic, regional program, and national
program contributions of the institute members here int he Southwest and
throughout the nation.  (Abstract by A. Dougal, Chairman, Technical Program






High Frequency Wire AntennasTitle Text
Arens, V. R.Author Text
1967 SWIEEECO Record of Technical Program Papers, Southwestern
I.E.E.E. Conference and Exhibition, 19th Annual, Dallas,  Texas, Region Five--




This paper presents a new and more useful solution to the problem of
determining the directive patterns of high frequency traveling wave wire
antennas.  This solution allows one to develop a small computer program to
handle all traveling wave high frequency wire antennas over an earth with finite







Effect of Propagation in the Earth-Ionosphere Waveguide on the
Measurement of the Direction of Arrival of a Radio Whistler
Title Text
Broche, PierreAuthor Text
Academie des Sciences (Paris), Comptes Rendus, Serie B-Scienced
Physiques, vol. 264, no. 17, pp. 1292-5, International Aerospace Abstracts
No. A67-29480, 24 April 1967.
Source Text
Keyword Text
This paper is an evaluation of the errors in the measurement of the direction of
arrival of a whistler caused by propagation in the earth-ionosphere waveguide.
It is pointed out that the uncertainly thus created is of the same order of
magnitude as the instrumental error.  (Abstract source unknown, formal






Stay Tough -- comments on historical paper by WatersTitle Text
Cass, W. F.Author Text
U.S. Naval Institute Proceedings, p. 108, April 1967.Source Text
Keyword Text
Captain Waters' article on Convoy SC-118 revives an old wardroom argument
on the role of shipboard HF/DF.  Just prior to joining the escort of SC-118, the
Coast Guard Cutter Bibb (CWPG-31) had completed a period at the Boston
Naval Shipyard where an HF/DF (high frequency direction finder) was
installed.  This was the initial installation of the first U.S. designed shipboard
HF/DF, a great improvement on the existing British model.  The significance
of this improved model during the critical winter and spring of 1943 in the
Battle of the Atlantic has been often overlooked.  From the first contact report
made on SC-118 until the convoy fought clear, each U-boat transmission
risked harassment and/or attack by an escort.  The cost to the Germans of
three U-boats sunk, four heavily damaged and several others shaken up, for
the results achieved was a radical departure from the norm.  The essential
radio transmissions for tracking, the concentration of forces and coordination
of units could no longer be made with immunity.  While not immediately
apparent, SC-118 was the beginning of the end of the heretofore successful
wolfpack tactics of the German Submarine Force.  True, the escort aircraft
carriers and destroyer escorts were beginning to be in evidence the latter part
of the period and by late summer were in effective control of the situation.
Their numbers and effectiveness have tended to obscure the short period of a
few critical months when the shipboard HF/DF made a major contribution to
the eventual victory in the Battle of the Atlantic.  (Reference Waters' article







Radiation Characteristics of Loop Antennas Excited by TransientsTitle Text
Dion, Andre R.Author Text
Lincoln Laboratory, M.I.T., Technical Report 433, ESD-TR-67-238, DDC No.
Ad 656 345, 14 April 1967.
Source Text
Keyword Text
The radiation characteristics of a rectangular loop loaded at its mid-point with
a resistance equal to the radiation resistance, and fed by DC pulses, are
derived and compared with measurements.  In particular, the time variation of
the electromagnetic pulse radiated by this antenna,  and also of the voltage
pulse induced at the terminals of a similar receiving antenna, is derived.  The
relationships between the characteristics of these pulses and the loop
parameters are stressed.  (Author's abstract, technical report, English






Jungle Acoustics II: Localization of Sounds in the Jungle  <NOTE>
Research rept.
Title Text
Dobbins, D. A., Kindick, C. M.Author Text
Research Report from:  Army Tropic Test Center Fort Clayton Canal Zone.
Report RR-9, 79 pages; April, 1967.
Source Text
acoustics, jungles, jungles, sound, sound transmission,
 hearing, auditory perception, direction finding,
errors,  tropical regions, atmospheric temperature,
humidity, wind,  rain
Keyword Text
The US Army Tropic Test Center conducted a study of sound  localization in
the Canal Zone jungle during December, 1966.  Localization errors were high
in the jungle. Errors were  highest for pure tones, next highest for continuous
noises,  and lowest for impact noises.  Low frequencies were easier to
localize than higher frequencies.  Distance had a significant  influence on the
size of the localizing error only if reversal  errors were included in means. The
size of the localization  error was highly dependent on the direction angle of
the  sound.  Constant errors in localizing responses were found;  their
strength and direction depended strongly on direction  angle. Background






Lack of Effects of Satellites Europa, Ganymede, Callisto, and Amalthea
on the Decametric Radio Emission of Jupiter
Title Text
Dulk, George A.Author Text
The Astrophysical Journal, vol. 148, pp. 239-48, April 1967.Source Text
Keyword Text
Examination of the decameter-wavelength radio emissions from Jupiter
recorded since 1961 on the Boulder radio spectrograph shows that satellites
II, III, IV, and V (Europa, Ganymede, Callisto, and Amalthea) exert no
detectable influence on the probability or spectral character of the emission.
This negative result implies that Io's strong influence is probably due to its
large size and favorable position in Jupiter's magnetosphere.  A less likely
alternative is that the emission induced by satellites other than Io may be
sharply beamed in directions which do not intersect the ecliptic plane and
therefore the radiation is unobservable on Earth.  (Abstract source unknown,






Techniques for Low Altitude Navigation: Direction Estimation  from
Tactical Maps.  <NOTE> Technical rept.
Title Text
Gray, T. Harrison, Waller, T. Gary, Wright, Robert H.Author Text
Technical Report from:  George Washington Univ., Alexandria, Va., Human
Resources Research Office.  Report TR-67-4, 28 pages; April, 1967.
Source Text
navigation, direction finding, navigation charts,
direction  finding, low altitude, pilots, military
training, performance  (human)
Keyword Text
The objective was to study the effects of map scale, map  reference point
variables, and training on the ability of  pilots to estimate direction using Army
tactical maps for  low-level navigation. Twenty-four experienced officer and
warrant officer pilot personnel working with various map  reference point
conditions made direction estimates using 48  maps with a scale of
1:100,000 and 48 maps with a scale of  1:250,000. The effect of training was
studied by using a  test-train-retest-delay-retest procedure. Performance was
measured in terms of absolute error, in degrees, between the  estimated
direction and the correct direction.  Analyses  showed that average error in
direction estimation using  tactical maps was reduced significantly by
training, dropping  from a mean of 6.1 degrees before training to 4.8 degrees
after training. There were also significant differences in  accuracy of direction
estimates as a function of map scale,  distance between reference points,






AN/ARN-83 ADF System Bench CheckTitle Text
Heikkila, L.Author Text
Lockheed-California Co., Burbank, California,  Report No. SPEC-J-7128, DDC
No. AD 833 567L, April 1967.
Source Text
Keyword Text
Functional test procedures are given for the receiver and control unit.
(Abstract source unknown, technical report, English language, document not
available, direction finding, radio equipment, test methods, specifications,
automatic, airborne, antisubmarine aircraft, radio receivers, control systems,






Phase-Locked Interferometers and ArraysTitle Text
Kaiser, R. L.Author Text
1967 SWIEEECO Record of Technical Program Papers, Southwestern
I.E.E.E. Conference and Exhibition, 19th Annual, Dallas,  Texas, Region Five--




This paper describes the problems and advantages of applying phase-lock
techniques to microwave antenna arrays.  To illustrate the applications, this
paper briefly describes arrays consisting of steerable parabolic reflector
antennas; however, the same techniques may be applied to other systems.






Advanced Antenna Techniques.  <NOTE> Final rept. 1 Mar 66-Feb  67Title Text
Kashihara, Thomas K., Czorpita, Stephen, Procopio, Leo W.Author Text
Philco-Ford Corp Blue Bell Pa Advanced Technology Center. Report AFCRL-
67-0317, 141 pages; April, 1967.
Source Text
antennas, resolution, theory, gain, phase
(electronics),  direction finding, antenna arrays,
functions
Keyword Text
The effects of superdirective design on antenna gain and angle  accuracy have
been investigated.  Numerical results indicate  that modest improvements in
directivity are possible with  concurrent gain improvements. The
characteristics of phase  patterns have also been investigated; these patterns
have  constant amplitude but wide spatial bandwidth and are  important for
angular dispersion-compression applications.   Factors affecting the
maximum likelihood estimates of angular  parameters have been studied.
Both angle and angle-rate  measurements are considered for wideband and
narrowband cases.  Correlation principles for both electronically and
mechanically scanned patterns are reviewed and two new pattern  processing






Finding the EnemyTitle Text
Leary, FrankAuthor Text
Space/Aeronautics, vol. 47, no. 4, pp. 93+, April 1967.Source Text
Keyword Text
In detection parlance, even a solitary,  motionless, camouflaged enemy is a
"discontinuity."  He can be identified by UHF radiometry, dielectric loading,
olfactory analysis, ir illumination and nucleonic sensing.  The trick is to build
battlefield systems that are small, light, easy to operate--and sneaky.






Explanation of the causes of non-correspondences of sferics centers and
weather conditions. Radio direction finder data as backup source for
meteorological detection of thunderstorms and  related atmospherics
centers
Title Text
Leushin, N. I .Author Text
American Meteorological Society, Boston, Mass., Bedford, Mass., AFCRL,
April 1967, 18 pages, Transl. into English from Tr. Gl. Geofiz. Observ.,
Leningrad, No. 157, 1964 pages 76-84, Report T-R-573-TT-67-62077-AD-
653173, 1967.
Source Text
atmospherics, radio direction finder, synoptic
meteorology, thunderstorm, accuracy, backup,  center,
chart, condition, detection, direction finder,








Microwave  Phased-Array AntennasTitle Text
Lowell, R. and Pecina, R. G.Author Text
Bell Laboratories Rec., vol. 45, no. 4, pp. 116-21, 4 April 1967.Source Text
Keyword Text
Electronic steering and concentration of electromagnetic energy  into narrow
beam is explained, including such basic design problems as mismatch and
lobe broadening that occur when beam is steered off broadside; beam
steering and shaping allow same fixed antenna to be used for both ranging
and tracking; other areas of potential use include microwave satellite
communications, aircraft communications, and microwave relays.  (Abstract






Van Allen Belt Simulation.Title Text
Mack, Charles L.Author Text
Revised Edition:  Journal of Spacecraft and Rockets, Vol. 4, No. 6, pages 819-
21, June 1967.
Source Text
satellites (artificial), shielding, Van Allen radiation
belt,  models (simulations), semiconductors, radiation
damage,  degradation, solar cells, electrons, a
ionization, tests
Keyword Text
A radiation environment distributed in energy and  angle-to-arrival was
produced in order to study incidental  satellite shielding and semiconductor
damage effects. The  incident electron flux was reduced two to four orders of
magnitude by the solar cell and electronic structures before  arriving at the
normal location of electronic devices in the  interior of an actual satellite.
Semiconductor measurements  showed that monoenergetic testing (at 1.5
Mev) produces  ionization damage at a rate 1000 times higher than simulated
trapped radiation and that it produces bulk damage at a rate  300 times
higher. It is concluded that standard  radiation-effects testing may be useful in
selection of  devices but is of little value in predicting device  degradation






Stimulation of Jupiter's Radio Emission by IoTitle Text
Marshall, L. and Libby, W. F.Author Text
Nature, vol. 214, pp. 126-8, 8 April  1967.Source Text
Keyword Text
Variations in the decameter radio signals from Jupiter are known to be
associated with one of the planet's five satellites.  It is now suggested that Io
travels in the analogue of the inner Van Allen radiation belt surrounding
Jupiter, giving rise to a plasma wake which streams ahead of it by about
130,000 km and stimulates the radio emission from the Jovian atmosphere.








Meinke, H. H.Author Text
Progress Report No. 4, Air Force Avionics Laboratory, AFAL, Contract AF
61(052)-950, European Office of Aerospace Research (OAR), United States
Air Force, 1 February 1967 to 30 April 1967.
Source Text
Keyword Text
This report is a summary of the work accomplished from 1 February 1967 to
30 April 1967, and includes information on transistorized antennas and spiral
antennas.  The paper describes some results of the investigation of the
general noise problem in transistorized antennas.  (Abstract written for the
purpose of this publication by Southwest Research Institute, technical report,






Propagation of Long Electromagnetic Waves Through Rock. <NOTE>
Rept. for 1 Feb 65-1 Feb 67
Title Text
Nessler, N.Author Text
Innsbruck Univ (Austria).  Report SCIENTIFIC-2-AFCRL-67-0361, 64 pages;
April, 1967.
Source Text
radio transmission, rock (geology), very low frequency,
wave  transmission, propagation, direction finding,
antennas,  Austria, measurement
Keyword Text
A description is given of the propagation of long  electromagnetic waves
through rock, in continuation of  previous studies on the VLF region. The
theoretical bases of  wave propagation are reviewed. Important results of
comprehensive calculations are summarized and methods of  measuring the
propagation parameters, dielectric constant, and  conductivity, are derived.
The instruments used for conducting  the measurements are described.
Measurements in the near field  and in the near field -far field transition zone






Electrically Small Superconducting AntennasTitle Text
Schmidt, Berhnard M.Author Text
Dayton Electronic Products Co., Inc., Dayton, Ohio,  Report No. AFCRL-67-
0200, DDC No. AD 657 376, April 1967.
Source Text
Keyword Text
The advantages and limitations of electrically small, superconducting
antennas have been investigated.  The study led to a consideration  of
miniaturization, physical shape factors, long-range magnetic coupling,
maximum signal levels, antenna-receiver interface problems, materials,
structures, and potential antenna applications of the quantum effects in
superconductors.  In addition, natural cooling and superdirectivity were
incidental but relevant topics.  In general, it was found that the possibility for
miniaturization represents the principal advantage of the superconducting
antenna, especially at the lower frequencies where antennas often are
electrically small through physical necessity.  Radiation efficiency is
increased in transmitting antennas, but at the expense of bandwidth.  The
degree of usefulness of superconductivity in receiving antennas depends
considerably on the low noise properties and input impedance of the receiver
and on the environment of the antenna.  Any cooling improves the
performance of the antenna; in fact, except in the case  of the perfect
receiver, there is some question as to which is more effective, the low
temperature or the superconducting mode.  (Author's abstract, technical






Feasibility Study of Passive Radio MappingTitle Text
Serafin, Robert J.Author Text




(Abstract not available, technical report, English language, document not
available, radio equipment, mapping, feasibility studies, passive, radio






Frequency Spread in Ionospheric Radio PropagationTitle Text
Shepherd, Richard A. and  Lomax, John B.Author Text
Trans. I.E.E.E., vol. COM-15, no. 2, pp. 268-75, April 1967.Source Text
Keyword Text
As part of a research program on the time- and frequency-dispersive
characteristics of ionospheric radio propagation, techniques were developed
for precise measurement of the power spectrum of a received CW signal.
Frequency resolution of 0.025 Hz is obtained.  This resolution allows the
observation of the various propagating modes and, with the aid of oblique-
incidence ionograms taken simultaneously, identification of the modes.
Occasionally, even the ordinary and extraordinary components of the wave
can be separated and identified.  Power spectra were derived from
measurements made on a mid-latitude path and on a transauroral path over a
period of one year near the solar cycle minimum.  In addition to the plotting of
the power spectra, the root-mean-square widths of the spectra (defined as the
frequency spread) and the means (or average Doppler shift) were computed.
Distributions of  these data are presented, and the frequency spread is
compared with the magnetic activity, the time-delay spread, and the number
of modes.  (Abstract source unknown, formal literature, English language,
document not available, distortion, Doppler effect, fading, high frequency,







Traveling-Wave Phase Shifter Direction FinderTitle Text
Terrio, E. G., Collins, M. B., and Cashen, J. F.Author Text
Hughes Aircraft Co., Antenna Dept., Culver City, California, Report No. P67-
48, DDC No. AD 381 865L, April 1967.
Source Text
Keyword Text
(Abstract not available, technical report, English language, document not
available, direction finding, phase shifters, radio equipment, power supplies,
test equipment, gain, radio scanning, broadband, waveform generators, radio






Methods of Measuring Conductivity of Undisturbed EarthTitle Text
Walker, Gene B.Author Text
Department of Applied Electromagnetics, Southwest Research Institute,  San
Antonio, Texas, Supplement to Monthly Status Report No. 3, Project 16-
2046, 28 April 1967.
Source Text
Keyword Text
The purpose of this supplement to monthly letter report no. 3 Is to describe in
greater detail than previously reported several alternate methods by which
effective values of earth electrical parameters (earth electrical parameters here
refer to soil conductivity and dielectric constant--soil conductivity in this report
will refer to both unless specified)--soil conductivity and dielectric constant--
are measured by electromagnetic means.  Those methods reported here were
considered in a study investigation conducted under the subject contract in
which primary importance was attached to finding a single optimum method
to make accurate measurements of earth conductivity in the continuous
frequency range of 50 kHz to 30 MHZ.  It is well known that the upper portion
of the earth's surface material is composed of soil and rock whose composite
electrical parameters change with frequency and depth.  It is therefore
apparent that to discuss soil electrical parameters in meaningful terms,
effective values are advisable, and their use when determined from surface
measurements allows us to ignore the effects of a layered earth, a subject
clearly not within the scope of this investigation.   Various methods by which
earth electrical parameters have been measured can be grouped under two
major headings, those which depend on a radio ground wave and those which
do not.  The two groups are outlined as follows:  A.  Method Using Ground
Waves:  (1) Attenuation of ground waves, (2) wave tilt, (3) magneto-telluric, (4)
reflection coefficient; B.  Other Methods:  (1) electrode arrays, (2) bridge and
substitution method, (3) depth attenuation rates, (4) transmission lines (on or
in the earth).  The above listing does not include all materials by which soil
conductivity has been or could be measured, but rather only those reviewed
under this contract.  The propagation of radio waves above the earth's surface
is reviewed first to facilitate the discussion of methods using ground wave
propagation.  Each ground wave method is then discussed.  Methods using
other than ground wave propagation are also discussed.  A bibliography of
literature reviewed during the study investigation is included.  References
cited are included as footnotes.  (Abstract taken from author's introduction,






Digital Recording and Short-Term Prediction of Oblique Ionospheric
Propagation
Title Text
Ames, John W. and Egan, Raymond D.Author Text
Trans. I.E.E.E., vol. AP-15, no. 3, pp. 382+, May 1967.Source Text
Keyword Text
Synchronized oblique step-frequency ionosphere soundings are electrically
recorded on punched paper tape without the intervening medium of
photographic film.  The resulting data are then automatically analyzed to yield
statistics on the MOF, LOF, and MPF (a frequency below which multipath
exceeds a pre-set limit).  The MOF time autocorrelation decays smoothly to
0.87 in 9 minutes and to 0.5 in 65 minutes with minor maxima during the day-
night transition periods.  The MOF standard deviation between data observed
on different days is higher during the day than at night, and is approximately
equal to 0.17 times the corresponding MOF mean value.  The electrically
analyzed ionograms are processed in a manner simulating real time
prediction of the above quantities, and their variances.  The observed
reduction of MOF variance is 0.54 at a prediction lead of 10 minutes, rising to
0.89 at 60 minutes, and is within 5 percent of the limiting values determined
by the autocorrelation of the data.  A technique for applying the basic
propagation predictions to real time frequency management is simulated on a
large computer, with encouraging results.  (Authors' abstract, formal literature,






DINADE--A New Interrogation, Navigation, and Detection SystemTitle Text
AnonymousAuthor Text
The Microwave J., pp. 70-72, May 1967.Source Text
Keyword Text
DINADE (Diode Interrogation, Navigation and Detection) is a new system
employing radio or microwave radiation to observe a remote target to which
diodes are attached.  When this diode target is illuminated by a fundamental
frequency, harmonics of the fundamental are generated and are re-radiated
back to the interrogator.  Information can be modulated or added onto this
harmonic.  The returned harmonic is an exact multiple of, and completely
coherent with, the transmitted fundamental.  The DINADE receiver is designed
to take full advantage of this coherence.  (Abstract source unknown, formal






Final Report on Contract No. 1834(02)Title Text
AnonymousAuthor Text
University of Illinois, Radiolocation Research Lab., Urbana, Illinois, RRL
Publication No. 327, May 1967.
Source Text
Keyword Text
This report lists some 77 technical reports issued during the term of this
contract by number, title and date, along with the financial data and principal
individuals involved in the study.  (Abstract written for purpose of this
publication by Southwest Research Institute, technical report, English






Techniques for Integrating Solid-State Circuitry into AntennasTitle Text
AnonymousAuthor Text
Interim Technical Report, Dept. of Electrical Engineering, Ohio State
University Research Foundation, Columbus, Ohio, ElectroScience Lab Report
No. 2142-10, 19 May 1967.
Source Text
Keyword Text
Theoretical patterns, aperture distributions, and excitation accuracy are found
for the superposition of two waveguide modes, the H01 and H03 modes.
Consideration is given to wide-band H03 mode excitation for increased
directivity in a slot antenna.  An A/D converter working in conjunction with an
eight-element digitally controlled slot-antennafier array is described.  A
configuration for  a 1 GHz, 50 percent bandwidth, tunable, slot-antennafier is
given along with design considerations.  (Author's abstract, technical report,










Texas Instruments Inc., Apparatus Division, Dallas, Texas, Report No. C1-
927401, 1 May 1967.
Source Text
Keyword Text
During this reporting period, the requirements for the Communication Intercept
program were reviewed, specifications chosen and parts ordered.  The
electronic circuits were breadboarded, the optical and mechanical layouts
were designed, a jig was designed and built with which to manufacture the
ultrasonic delay line, and the camera design for the output display was
chosen.  This report includes a review of the basic concepts, a description of
the work done, a schedule of the overall program, and the program for the







URSI Spring Meeting; 1967Title Text
AnonymousAuthor Text
URSI Spring Meeting; 1967, Ottawa, Ontario, Canada, 23-26 May 1967.Source Text
Keyword Text
Jointly sponsored by the URSI National Committees  of the United States and
Canada with the cooperation of the following IEEE groups:  AP, CT, GE, IT,
IM, MTT.  The preliminary program lists the  following seven session topics:
(1) Radio measurement methods and standards, (2) Radio propagation in non-
ionized media, (3) Ionospheric radio, (4) Magnetospheric radio, (5) Radio and
radar astronomy, (6) Radio waves and circuits, and (7) Radio electronics.
(Abstract written for purpose of this publication by Southwest Research






An Improvement to the Adcock Direction Finding SystemTitle Text
Arens, V. R.Author Text
URSI Spring Meeting, 1967, Ottawa, Ontario, Canada, 23-26 May 1967.Source Text
Keyword Text







Wire Antennas at High FrequenciesTitle Text
Arens, V. R. and Embry, U. R.Author Text
URSI Spring Meeting, 1967, Ottawa, Ontario, Canada, 23-26 May 1967.Source Text
Keyword Text







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J.  D. and Ernst, E. W.Author Text
Dept. of Electrical Engineering, University of Illinois, Urbana, Illinois, Final




The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MF-HF-VHF range
is being done  under two tasks.  Under the first task,  entitled Radio Direction
Finder and Radiolocation System Engineering, the results of recent progress
in the several parts of this task are reported.  Also, the important
developments and other results obtained during the entire period are reviewed.
 In connection with the second task, entitled Directional Radio Propagation
and Radiolocation Research, considerable progress has been made on both
parts of this task.   The results of radio source position finding experiments at
HF on 76 sources are given.  The results of the calculated magneto-ionic
lateral deviation effects at short range are given and an important correlation
between observed bearing data and h'(f) measured at the path midpoint is
described.  (Authors' abstract, technical report, English language, file no.
871/RRL 325, direction finding, radio equipment, radio interferometers,
medium frequency, high frequency, very high frequency, antenna arrays,
antenna radiation patterns,, errors, logic circuits, switching circuits, loop
antennas, digital computers, azimuth, electronic switches, frequency







Some Spectral Characteristics of the Radio Refractivity in the Surface
Layer of the Atmosphere
Title Text
Bean, B. R., Emmanuel, C. B. and Krinks, R. W.Author Text
Radio Science, vol. 2, no. 5, p. 503, May  1967.Source Text
Keyword Text
Experimental data suggest that the spectral density of the radio refractivity,
N, exhibits a strong dependence on stability (Richardson's number, R1) at the
low frequency range and a weak dependence on stability at the high
frequency range.  Furthermore, the average spectral decay of N was found to
be in reasonably good agreement with the "-5/3" law; however, significant
departures from this law were observed depending upon the frequency range
considered.  In fact, systematically smaller spectral decays were observed at
low frequencies and larger decays at high frequencies.  (Authors' abstract,






Low Gain Ring Antenna-Radiation Properties on a Ground PlanTitle Text
Boella, M., Villa, A., and Zich, R.Author Text




Radiation properties of ring antenna on a ground plane have been investigated.
 A number of antennas have been tested and a proper set of their pattern cuts
has been given in order to define the influence of the geometrical parameters
and  the frequency.  (Authors' abstract, formal literature, English






Loop Antenna Loaded with Active ElementsTitle Text
Bostian C. W. and Tischer, F. J.Author Text
URSI Spring Meeting, 1967, Ottawa, Ontario, Canada, 23-26 May 1967.Source Text
Keyword Text







Mechanism of Propagation in the JungleTitle Text
Burrows, C. R.Author Text
URSI Spring Meeting, 1967, Ottawa, Ontario, Canada, 23-26 May 1967.Source Text
Keyword Text







Direction-Finding Performance of a Wide-Aperture Sampling Linear
Array
Title Text
Burtnyk, N. and Wolfe, J. L.Author Text
Proc. I.E.E. (GB), vol. 114, no. 5, pp. 581-8, May 1967.Source Text
Keyword Text
The statistical performance of a  225 m sampling linear array in h.f. direction
finding is presented.  Several methods of processing the sampled data are
employed to investigate various aspects of system performance.  The
equivalence of time and space sampling in reducing the variance in the
estimated direction of arrival is deduced from the results.  (Authors' abstract,






Direction-Finding Performance of a Wide-Aperture Sampling Linear
Array
Title Text
Burtnyk, N. and Wolfe, J. L.Author Text
Proc. IEE, vol. 114, no. 5, pp. 581-588, May 1967.Source Text
Keyword Text
The statistical performance of a 225m sampling linear array in hf direction
finding is presented.  Several methods of processing the sampled data are
employed to investigate various aspects of system performance.  The
equivalence of time and space sampling in reducing the variance in the
estimated direction of arrival is deduced from the results.  (Abstract taken






Direction-finding performance of a wide-aperture sampling linear array.
Statistical performance  of wide aperture sampling linear array in HF
direction finding
Title Text
Burtnyk, N., Wolfe, J. L.Author Text
Institution of Electrical Engineers, Proceedings, Vol. 114, May 1967, pages
581-588. 8 Refs., 1967. Author employed:  National Research Council, Div. of
Radio and Electrical Engineering,Ottawa, Canada.
Source Text
directional antenna, linear array,  radio direction
finder,  sampling device, antenna, array, device,








Minimization of Backscattering of a Metallic Loop by Impedance
Loading
Title Text
Chen, K. M., Lin, J. L. and Vincent, M.Author Text
Trans. I.E.E.E., vol. AP-15, no. 3, pp. 492-3, May 1967.Source Text
Keyword Text
It is shown that the backscattering of a metallic loop can be minimized
experimentally by loading the loop with two identical reactive impedances.  In
the experiment, circular and rectangular loops were illuminated by plane
waves of various frequencies.  It is observed that with appropriate choice of
loading impedances, the backscatter of a loop can be minimized to the noise
level over a wide frequency range.  (Abstract source unknown, formal






Polarization and angle-of-arrival fluctuations for plane wave propagated
through a turbulent  medium.
Title Text
Clifford, S. F. and Strohbehn, J. W.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-15, pages 416-
421, 8 Refs., May 1967. (AIAA Technical Library)  Authors' Association:
Dartmouth College, Thayer School of Engineering, Radio physics Lab.,
Hanover, N.H.
Source Text
angular distribution, atmospheric turbulence, optical
polarization, plane wave, wave propagation,  angle,
angular, arrival, atmospheric, correlation,
distribution, fluctuation, function, optical, optics,








Calculation of Faraday Rotation and Absorption at HF as an Adjunct to
Simplified Computer Raytracing
Title Text
Croft, T. A.Author Text
URSI Spring Meeting, 1967, Ottawa, Ontario, Canada, 23-26 May 1967.Source Text
Keyword Text







6-CM Observations of JupiterTitle Text
Dickel, John R.Author Text
The Astrophysical J., vol. 148,  pp. 535-40, May 1967.Source Text
Keyword Text
Observations of Jupiter have been made at 6 cm with the 140-foot radio
telescope at the National Radio Astronomy Observatory.  The results show a
mean flux density of 10.8 F.U. (for an Earth-Jupiter distance of 4.04 a.u.) and
a degree of polarization of 0.086.  Assuming a polarization of 0.22 for the non-
thermal component to the emission, the measurements suggest a value of
4.2 F.U. for the non-thermal contribution and a thermal contribution equivalent
to a disk with a brightness temperature of 224ºK.  The variation of emission
with Jovian rotation confirms previous findings about the inclination of the
magnetic axis and the beaming of the non-thermal radiation.  (Abstract






The Theoretical and Experimental Determination of the Impedance of a
Small Loop in an Anisotropic Plasma
Title Text
Duff, G. L.Author Text
URSI Spring Meeting, 1967, Ottawa, Ontario, Canada, 23-26 May 1967.Source Text
Keyword Text







Electronic Positioning Systems for SurveyorsTitle Text
Ferrara, Angelo A.Author Text
Coast and Geodetic Survey, Rockville, Maryland, Report No. TM USC and
GSTM-3, PB 175 604, Distributed by Clearinghouse for Federal Scientific and
Technical Information, May 1967.
Source Text
Keyword Text
Any distinction between a navigation system and a positioning system is
arbitrary.  The primary purpose of a navigation  system is usually that of
guiding a vessel or plane from one  geographic point to another.  A positioning
system is usually, but not necessarily, more precise to meet the more
exacting requirements of surveys or similar projects.  In this publication,
emphasis has been placed on positioning systems, although some systems
that are classified as navigational may meet the requirements of a specific
application or may be all that is available to meet a given situation.
Descriptions of  operating principles and characteristics of the equipment
included in this publication are based on Engineering Division experience with
the actual systems.  Specifications are based on the literature listed in the
bibliography following each individual description.  Specifications frequently
include claims of accuracy.  Such claims can be misleading unless the term
"accuracy" is clearly defined.  In either a navigation or survey system,
"accuracy" is an absolute value that locates a  position geographically.
Determination of such an  absolute value is influenced by factors beyond the
control of the operator or the equipment.  The velocities of light and  radio
signals, and all navigation and positioning systems depend on one or the
other; are affected by atmospheric conditions such as pressure, temperature,
and relative humidity.  These and other factors along the line of transmission
affect the absolute accuracy of any system.  Because it usually is not
practical to measure these parameters continuously over an entire line, there
are always some uncertainties introduced into final calculations.  In this
publication, the term "accuracy" is not used in the description of individual
systems or equipment.  Instead of "accuracy" the terms "resolution" and
"repeatability" are used as measures of system  performance.  The term
"resolution" indicates the smallest increment of distance that can be read
from the system.  The degree to which a system may be expected to give the
same reading each time it is used to locate the same fixed point is referred to
as "repeatability."  (Abstract taken from author's preface, technical report,






Scattering of Electromagnetic Waves from a Slightly Rough Dielectric
Layer
Title Text
Fung, A. K.Author Text
URSI Spring Meeting, 1967, Ottawa, Ontario, Canada, 23-26 May 1967.Source Text
Keyword Text







Unz's Application of Schlomilch's Integral Equation to Oblique
Incidence Observations
Title Text
Gething, P. J. D. and Maliphant, R. G.Author Text
J. Atmos. Terrest. Phys., vol. 29, no. 5, pp. 599-600, May 1967.Source Text
Keyword Text
It is shown that an equation given recently by Unz, for the calculation of an
electron density profile from backscatter observations taken at a constant
angle of incidence, is in error.  A corrected equation is given and a more
general form of the equation is obtained; the more general equation can be
applied to other types of oblique data.  (Abstract source unknown, formal






High Time-Resolution Studies of Jupiter's Radio BurstsTitle Text
Gordon, M. A. and Warwick, J. W.Author Text
The Astrophysical J., vol. 148, pp. 511-33, May 1967.Source Text
Keyword Text
This paper describes observations of Jupiter's decameter radio bursts, taken
with a  new type of polarimeter between 24 and 36 MHz on a 10-msec time
scale.  With the 1000-foot Arecibo radio telescope we observed Jupiter
emission on 19 of 39 observing nights during the 1964 apparition.  One of
these events contained fine structure in time due to Jupiter.  An alternation of
the polarization as a function of frequency was present throughout this event.
A theoretical analysis of this polarization diversity as Faraday effect at Jupiter
leads to a description of the emission region as having an electron density of
3 x 104cm-3, a magnetic field density of 13 gauss, and negligible collision
damping--if the wave interaction takes place over a distance of 20 km.  The
fine structure may be due to an aperture of phase-coherent emitters.  We
discuss the origin and escape of the two characteristic modes necessary for







A Further Analysis of Observations of Jupiter's Decametric Radio Noise
for the Apparitions of 1960-64
Title Text
Gruber, G. M.Author Text
The Astrophysical J., vol. 148, pp. 541-6, May 1967.Source Text
Keyword Text
An analysis of Decametric radio noise data obtained by J.  W. Warwick and
his co-workers for the apparitions of 1960-1964 of the planet Jupiter is
presented.  The data are divided according to the 2 MHZ interval in which the
maximum frequency observed during a storm fell.  In each of the intervals the
relationship of the number of occurrences to System III longitude and the
position of Io from superior geocentric conjunction is investigated.
"Percentage probability" calculations are also presented.  (Author's abstract,






Measured Angle-Diversity Performance of the Wire-Grid Lens AntennaTitle Text
Jones, E. M. T.Author Text
Trans. I.E.E.E., vol. AP-15, no. 3, pp. 484+, May 1967.Source Text
Keyword Text
A series of measurements has recently been made of the angle-diversity
performance of the wire-grid lens antenna.  These tests were made on t he
one-half-scale, 36-beam wire-grid lens antenna at Rome, N.Y., by
simultaneously recording on pairs of lens beams the 21.45-MHZ signals from
the Voice of America (VOA) transmitter in Morocco and the 21.67-MHZ
signals from a transmitter in Monrovia, Liberia.  Inspection of the data shows
that the recorded signals did not fade below the noise level in both channels
simultaneously.  Therefore, a conventional dual-diversity receiver monitoring
the signals received on these beam pairs would yield an intelligible output
signal in almost all cases.  A statistical analysis of the recorded data for
signals received from Morocco demonstrates that the performance of the lens
operating in the angle-diversity mode is comparable to the performance of a
pair of antennas operating in the space-diversity mode.  (Abstract taken from







Auditory Direction and Head RotationTitle Text
Karrer, Elizabeth Taylor, Davidson, Robert S.Author Text
Report AFOSR-67-1919, 4 pages; May, 1967.  Authors employed:  Bryn
Mawr Coll Pa.
Source Text
auditory signals, direction finding, head, rotation,
auditory  perception, errors
Keyword Text
When the head is turned to the right or left there is a  constant error in
judgments of the direction of a sound, an  effect similar to the visual A-effect






Resonances of LoopsTitle Text
Lin, J. L. and Chen, K. M.Author Text
Trans, I.E.E.E., vol. AP-15, no. 3, pp. 477-8, May 1967.Source Text
Keyword Text
Experimental investigation on the resonance phenomena of the conducting
loop has been made.  The objective of the study was to determine the
resonant size of a loop and to observe the effect of the geometrical shape of
the loop on its resonant size.  The first resonance experimental results are
summarized, and second resonances were also measured and reported.






Circular Arrays of Beverage Antennas for High Frequency Direction
Finding
Title Text
Martin, Paul E.Author Text
Southwest Research Institute, San Antonio,  Texas, Interim Development
Report No. 14, for NObsr 89345, Project No. SF 00010805, DDC No. AD 820
327L, 1 May 1967.
Source Text
Keyword Text
ABSTRACT No. 1:  The preparation of the transportable Beverage antenna
array and instrumentation is complete and ready for delivery.  An instruction
book for the installation, operation and maintenance of the transportable
system is being prepared.  The evaluation of performance data for the
Beverage antenna arrays and the AN/TRD-15 Doppler system is continuing.
Additional bearing accuracy data will be obtained for the inner Beverage array
A-I which has been lowered from a one-meter height above ground to
approximately 0.25 meters.  ABSTRACT No. 2:  It is the purpose of this
research contract to develop an experimental land based wide aperture HF
radio direction finding system using Beverage antennas to the point of
outlining the design of a prototype system.  It is the further objective of the
program to design, develop, fabricate, and furnish an experimental model of a
Beverage DF and intercept system in sufficiently complete form to permit
operational evaluation under field conditions.  (Abstract No. 1 is Author's
abstract, source of abstract no. 2 is unknown, technical report, English
language, document not available, radio direction finding, beverage antennas,
wide aperture antenna arrays, radio equipment, high frequency, antenna






An Integrated Meteor Radar System for Wind and Density




Final Report:  Report SU-SEL67046-AFCRL670347, 148 pages; May, 1967.
Author employed:  Stanford University,  Stanford Electronics Labs., California.
Source Text
radar, upper atmosphere, wind, measurement, density,
meteors,  data processing systems, ionization trails,
scattering,  detectors, accuracy
Keyword Text
The theory of radio reflection from meteor trails is reviewed,  and, based on its
predictions, the specifications for a  multi parameter meteor radar are derived.
 The synthesis of a  completely integrated, coherent pulse radar is described;
with  this radar, echo strength, range, elevation angle, and Doppler  shift of
the signals reflected from trails can be measured.  The main features of this
system are digital recording and  processing of the data; the use of a
composite signal waveform  that permits simultaneous measurement of
range, amplitude, and  Doppler at low peak power; and the recording of both
amplitude  and sign of the Doppler shift in one channel. Data are  processed
automatically; the radar station is inexpensive and  reliable enough to provide
the basis for multi station synoptic  measurements of upper atmospheric
winds. The performance of  the system is analyzed and measurements with
three antenna  arrangements are described.  Echo heights are determined
directly at high elevation angles from range and angle of  arrival. It is shown
that the height of reflection can be  related to the amplitude decay of a certain
class of echoes.  If these echoes are selected properly (a procedure for this
selection is given) and if a daily variation of the  decay/height relationship is
taken into account, height can be  estimated from signal decay to within plus
or minus 1 km. At  low elevation angles, winds are measured from the
Doppler  shift of the trail echoes and their height is determined from  the
amplitude decay, using the relationship between them that  was previously
established.  With theoretical relationships,  atmospheric density can be






Wideband I.F. Time Delay Steering of Array AntennasTitle Text
Payne, J. B.Author Text
Trans. I.E.E.E., vol. AP-15, no. 3, pp. 474-5, May 1967.Source Text
Keyword Text
It is shown that when IF time delays are used to steer the main beam of an
array antenna an additional incremental phase shift must be introduced into
the local oscillator of each mixer to produce in-phase summation of each
element signal.  The delay provides alignment of the envelopes while the local
oscillator phase shift provides in-phase summation.  This condition is found to
be independent of frequency and thus bandwidth.  (Author's abstract, formal






A Computer Program for VLF Ray Tracing in a Model IonosphereTitle Text
Shawhan, Stanley D.Author Text
State University of Iowa, Department of Physics and Astronomy, Iowa City,
Iowa, NASA-CR-84425, Report 67-12, STAR No. N67-27380, May 1967.
Source Text
Keyword Text
The ray tracing equations and the expressions necessary to evaluate these
equations for a model ionosphere with a centered dipole magnetic field and an
H+, He+, O+,e- diffusive equilibrium concentration model are given and
discussed.   A basic computer program for the numerical calculation of ray
paths in a meridian plane is listed and explained.  An additional routine to
calculate point-to-point ray paths is briefly described.  Examples are given of
the computer printout for this ray tracing program and of a plotted ray path.






Depolarization at Radio Fields by TerrainTitle Text
Smyth, J. B. and Hicks, P. A.Author Text
URSI Spring Meeting, 1967, Ottawa, Ontario, Canada, 23-26 May 1967.Source Text
Keyword Text







Polarization and Angle-of-Arrival Fluctuations for a Plane Wave
Propagated Through a Turbulent Medium
Title Text
Strohbehn, John W. and Clifford, Steven F.Author Text
Trans. I.E.E.E., vol. AP-15, no.  3, pp. 416+, May 1967.Source Text
Keyword Text
The correlation function of the fluctuations of the depolarized component of a
plane wave as a function of the distance between two parallel line-of-sight
paths is derived in terms of the index of refraction variations.  A first-order
solution  to the wave equation is found using spectral analysis techniques.
The mean square polarization fluctuation is predicted to have a λ2
dependence, in contrast to the work of another author which showed no
wavelength dependence.  Some numerical values are calculated and the
restrictions on the solutions are discussed.  At optical wavelengths, the
depolarized component is extremely small.  From the point  of view  of
minimizing the noise introduced by a turbulent atmosphere,  polarization
modulation seems attractive compared to amplitude or angle modulation.  The
problem of determining the angle-of-arrival fluctuations when using a wave
optics formulation is discussed.  If one accepts the statement that the angle-
of-arrival is the normal to the wave front at any point, then the correlation
function of the angle-of-arrival is simply related to the correlation function of
the phase fluctuations and agrees with the ray optics results.  (Authors'






Subsurface Target Detection Techniques.Title Text
Swarner, W. G., Prettyman, C. E., Reinhardt, G. W.Author Text
Technical Report:  Report ESL-2170-5-AFAL-TR-67-78, 44 pages; May, 1967.
 Authors employed:  Ohio State University, ElectroScience Lab., Columbus,
Ohio; Air Force Avionics Lab., Wright-Patterson AFB, Ohio.
Source Text
optical radar, underwater object locators, laser beams,
submarine detection, optical  equipment, neodymium
lasers, range finding, angle of arrival, Mexico gulf,
scattering, sea  water, optics, airborne, detection,
submarines, attenuation, reflectivity, U/A reports,
volumetric scattering, copper sulfate filters,
subsurface targets, KDP crystals,  NTISDODXA, NTISDODAF
Keyword Text





A Study of an Interdigital Array AntennaTitle Text
Wu, Pei RinAuthor Text
The University of Michigan Radiation Lab., Dept. of Electrical Engineering,
Ann Arbor, Michigan, Quarterly Report No. 5, Report No. 7848-5-Q, May 1967.
Source Text
Keyword Text
An interdigital array antenna has been devised and studied in this work as a
useful antenna for certain applications.  The theory of the linear antenna was
used in the theoretical analysis to obtain the dispersion relation for a source
free infinite interdigital array.  In carrying out this analysis, the antenna-wave
theory concept was used.  This  is essential if Floquet's Theorem is to be
applied along with the antenna theory.  The approximate solutions were
obtained numerically through the use of the  digital computer.  The input
impedance and the radiation pattern were also formulated for a finite array of
2N+1 elements with a voltage source applied between the ground  plane and
the grounded end of the center element of the array.  The expressions ere
then computed numerically, through the computer, for an approximate
solution.  It is found that an interdigital array antenna has a fairly wide
frequency band for its broadside radiation at low frequencies.  The field is
polarized in a plane parallel to the plane containing the elements and
perpendicular to the axis of the array along which the elements are spaced.
The input resistance has been found to be 50Ω.  However, when the
frequency is increased and the length of each array element exceeds one
quarter free space wavelength, the radiation pattern becomes twin lobed
symmetrical about the broadside axis with the input resistance fluctuating
between 50Ω and 100Ω.  Several experimental models with 13, 14, 17 and 21
array elements were constructed and tested.  The comparison between the
theoretical dispersion characteristics and the experimental results after a
correction for overall resonant length is close within the experimental error.
The agreement between the theoretical solution and the experimental
measurement of input impedance is reasonably good since the theory is
based on an assumed current distribution.  The vertical sections were not
considered in the  analysis.  In view of this, an extended effort was given to
experimental studies to determine the mechanism  of the radiation and the
input impedance characteristics for both broadside and twin lobe radiation.






Multiple-Frequency Oblique-Incidence VLF Ionosphere SounderTitle Text
Wulfing, David A. and Hildebrand, Verne E.Author Text
Naval Ordnance Lab., Corona, California, NOLC Report 722, 5 May 1967.Source Text
Keyword Text
The design, construction, and initial experience with a multiple-frequency
oblique-incidence VLF ionospheric sounder are described.  This sounder
enables simultaneous VLF phase and amplitude measurements at 10
frequencies between 9 and 10 kHz.  (Authors' abstract, technical report,








Yen, J. L.Author Text
URSI Spring Meeting, 1967, Ottawa, Ontario, Canada, 23-26 May 1967.Source Text
Keyword Text







Noise Immunity of a Monopulse Goniometer Under the Action of
External Noise
Title Text
Yurchenko, Yu. S.Author Text




This paper considers the problem of optimum processing of a non-coherent
fluctuating signal in an amplitude-type Monopulse goniometer, under the
action of noise, whose source is in the Frauenhofer zone of the aerial system.
 An expression is given for the input signal to a discriminator which is
optimum for large signal to noise ratios, when the angular coordinates are
measured in one plane.  The solution is obtained by a linear reversible
transformation of the input signal.  The analysis shows that in an optimum
discriminator for small signal to noise ratios, the fluctuator effects of the
reflected signal have little practical significance; the proposed optimum
discriminator for large signal to noise ratios contains a circuit which
eliminates the effects of these fluctuations.  (Abstract source unknown, formal






Ionospheric Propagation StudiesTitle Text
AnonymousAuthor Text
Applied Research Lab., Sylvania Electronic Systems, Waltham, Mass., Final
Report No. 6, DA-18-119-AMC-02522(X), 21 June 1967.
Source Text
Keyword Text
This final report, Ionospheric Propagation Studies, is being presented in
satisfaction of Amendment No. 3, dated 5 January 1966.  That document
amended the basic purchase description, number R3.180, dated 5 March
1965.  The funding under this modification started 28 March 1966 and
continued to the end date of this report, 21 April 1967.  The modification
called for a continuation of the ionospheric propagation work previously
conducted; specifically, an extension was to be performed of the previous
investigations of mode separation techniques and allied problems.  The end
goal was to improve angle of arrival measurements in modern HF antenna
arrays.  The interested reader is referred to  previous quarterly progress
reports that contain more detailed material.  This report is first a review of the
year's work, and secondly a report of the progress made in the last quarter
since 20 February 1967.  The goal of this study has been to acquire an
understanding of the limiting effects of ionospheric multipath upon angle-of-
arrival measurements in wide-aperture, electronically steerable HF phased-
array antennas.  For example, in direction finding (DF) the objective is to
provide an accurate estimate of the great-circle bearing of source transmitters
from observations on received signals.  A wide-aperture antenna system with
a conventional goniometer can provide instrumental DF azimuthal accuracy to
a fraction of a beamwidth for stable plane-wave (single-ray) reception.
However, such instrumental accuracy may not really be applicable in typical
HF DF operation on signals received from long distance because these
signals rarely (if ever) consist of a single stable plane wave.  Signals from a
single source may arrive via different numbers of hops, hence with very
different vertical angles of arrival, and often (e.g., due to layer "tilt") at different











ElectroScience Lab., Dept. of Electrical Engineering, The Ohio State




Work is described on the digitally controlled slot-antennafier array which is
directed towards the goal of an eight-element computer-controlled direction
finding system.  An oscillator configuration suitable for use with a 1 GHz
antennamitter is presented along with results.  Approaches being used
towards excitation of the H03 waveguide mode for increased directivity are
given along with measured results.  Lossy and reactive networks are
employed for generating the H03 mode in rectangular waveguide.  Phase
effects on patterns resulting from mode superposition are determined.






Tuned Airborne HF Spaced Loop Antenna AS-2147()ARQ-27(26401) D-
2083-00-20 Repair Parts List IM11-5895-544-25P
Title Text
AnonymousAuthor Text




This manual contains a list of repair parts required for the performance of
direct support maintenance for the Tuned Airborne HF Spaced Loop Antenna.







Radio Reflection by Free Radicals in Earth's AtmosphereTitle Text
Barry, J. Dale, Goleman, Paul J., and Libby, W. F.Author Text
Science, vol. 156, pp. 1730-1, 30 June 1967.Source Text
Keyword Text
Reflections of megacycle-per-second radio signals by free radicals in Earth's
ionosphere are observed having about the intensity predicted for induced
magnetic-dipole transitions.  It seems that magnetic atoms, ions, and
molecules in planetary atmospheres may be detected by this method.  These
observations were made with the topside ionosonder of the Canadian satellite







Long Base Line Interferometry: A New TechniqueTitle Text
Broten, N. W., Legg, T. H., Locke, J. L., et al.Author Text
Science, vol. 156, pp. 1592-3, 23 June 1967.Source Text
Keyword Text
The technique of using magnetic-tape recorders and atomic frequency
standards to operate two widely separated radio telescopes as a phase-
coherent interferometer when the stations have no radio-frequency connecting
link has been successfully tested at the National Research Council of
Canada's Algonquin Radio Observatory.  (Abstract source unknown, formal






Tuned Airborne HF Spaced Loop AS-2147()ARQ-27 Instruction ManualTitle Text
Castles, M. P. and Moore, J. D.Author Text
Southwest Research Institute, San Antonio, Texas, Report No. 1, Technical
Report ECOM-0362-1, June 1967.
Source Text
Keyword Text
The tuned airborne HF spaced loop antenna (a coaxial spaced loop antenna)
resulted from a previous experimental/feasibility development of a similar
antenna at this laboratory under Contract  No. DA 28-043 AMC-02368(E).
The antenna is capable of providing accurate bearing information on all signal
polarizations for both direct and skywave signals.  The tuned airborne HF
spaced loop antenna is shown in Figure 1 with the antenna control cable W-
701 and the RF signal cable W-704.  The support mast shown at the base of
the antenna in Figure 1 is a temporary laboratory fixture.  The support boom
for the aircraft installation will attach at the same pint as this temporary mast.
 The view of Figure 1 shows the antenna as it will be seen from above when
installed on a helicopter.  The cables will be connected internally in the
antenna center housing assembly and will be contained in the helicopter
antenna support boom.  The coaxial spaced loop antenna possesses several
distinct theoretical advantages.  Briefly, they are: first, the manner in which
the signal process occurs enables this antenna to retain correct bearing
information for all signal polarizations to angles of elevation of 85 degrees
above or below the horizontal.  Thus, the indicated bearing remains constant
to signals for any polarization including skywave components where
polarization changes rapidly.  Second, when the coaxial spaced loop antenna
is properly installed in a reradiation error* environment, i.e., in front and on the
centerline of a helicopter, some immunity to reradiation error is obtained.**
---------------------
 *Reradiation error is that error in a direction finder system which results from
objects near the DF antenna.
**A spaced loop will have 1/2 to 1/3 the reradiation error of a simple loop
antenna for vertical polarization.







An Electronic Scanning Technique for HF ArraysTitle Text
Corrie, B. L. and Ernst, E. W.Author Text
Electrical Engineering Department, University of Illinois, Urbana, Illinois, RRL
No. 328, DDC No. AD 817 458, June 1967.
Source Text
Keyword Text
Electronic control of phased arrays in the HF region (3 MHz to 30 MHz) offer
many advantages for RDF systems which make use of such arrays.  One of
the principal difficulties is that of obtaining a satisfactory device to permit
phase adjustment with electronic control.  The solid state delay element,
which utilizes the minority carrier transport delay of a semiconductor material,
is a device which permits a variable phase shift in the HF range over the
complete range of 360 degrees.  The feasibility of such a device is shown by
means of both experimental and analytical work.  (Authors' abstract, technical






Interplanetary Scintillation in Jovian Decametric RadiationsTitle Text
Douglas, James N. and  Smith, Harlan J.Author Text
The Astrophysical J., vol. 148, pp. 885-903, June 1967.Source Text
Keyword Text
Spaced-receiver observations over four oppositions establish the origin of the
1-sec component of time structure in Jupiter's Decametric emission as
diffraction by inhomogeneities in the solar wind moving radially outward from
the sun.  Arguments from simple diffraction theory suggest inhomogeneity
correlation scale sizes ranging from a few hundred to a few thousand
kilometers and set an upper limit on the intrinsic angular size of Jupiter's
Decametric source at about 5".  (Authors' abstract, formal literature, English






A Fast Optical Cerenkov System for Directional Studies of  Possible
Gamma-Ray Sources
Title Text
Fegan, D. J., McBreen, B., O'Mongain, E. P., Porter, N. A., Slevin, P. J.Author Text
Report AFOSR-68-2725, 6 pages; June, 1967.  Authors employed:  University
College, Dublin, Ireland.
Source Text
cosmic rays, direction finding, Cerenkov radiation,
optical  equipment, coincidence counting, gamma rays,
light pulses,  night sky, nebulae, eire, crab nebula
Keyword Text
The system observes pulses of light from the night sky,  produced by small
showers in the atmosphere. It uses two 90-cm  f/0.5 mirrors in coincidence
and with effective full field of  view about 1 degree; but unlike previous
systems of this kind  it has a reduced integration time of about 3 ns and
coincidence resolving time of 5 ns, the object being the  selection of the fast
collimated light cone originating from  the high-energy early generations of the
shower above 10 km  rather than the slower, less directed, but more intense
component from the vicinity of the maximum. The threshold  energy for
gamma-ray showers is difficult to determine from  the observed counting rate
for proton showers, since the early  development of the showers is different,
but is believed to be  in the vicinity of 10 to the 12th power eV. Preliminary
drift  scans have been carried out in the winter of 1966-67 at a site  300 m
above sea level near Dublin.  Several drift scans have  been carried out on the
Crab nebula, 3C196, and 3C286; and  individual runs on some other objects
including a possible  source of neutral primaries at about 1100 + 20 reported
by  Hesse et al. The Crab nebula results show an apparent positive  effect
which, if it is real, would correspond to a flux of  about 10 to the minus 10th
power photons/sq cm s, but the  results are difficult to assess because of
poor atmospheric  conditions. Some other apparent positive effects have been






A Note on the Polarization and Phase Characteristics of Radio Waves
Propagating Through the Lower Ionosphere
Title Text
Goodman, John M.Author Text
Naval Research Lab., Search Radar Branch, Radar Division, Washington,
D.C., DDC No. AD 654 707, 5 June 1967.
Source Text
propagation, ionosphere, radar, fadingKeyword Text
Some ionospheric radio propagation problems associated with the satellite
radar situation have been examined for radar frequencies between 100 and
1000 Mc/s.  It has been shown that the maximum number of fades exhibited
by a train of radar pulses is governed by the quantity   average(H*Csc(I))
where H is the magnetic field intensity and I is the magnetic field inclination,
except near the magnetic equator.  At 100 Mc/s the maximum number of
fades is characteristically less than 50, and since the Faraday rotation is
inversely proportional to the square of the radar frequency, only one-half of a






LF to VHF Shipboard Direction Finding ResearchTitle Text
Green, T. C., Hixon, S. M., Lorenz, R. and Sherrill, W. M.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San




It is the purpose of this effort to derive engineering designs of practical
shipboard radio direction finders, based on new concepts and techniques,
which do not exhibit an appreciable reradiation error.  Reradiation error results
from the presence of secondary fields  reradiated from the ship's
superstructure.  Recent progress in this field is to be continued and applied to
new countermeasures systems for shipboard use.  Other new approaches to
the reduction of reradiation errors are to be investigated.  (Authors' abstract,
technical report, English language, document not available, direction finding,
radio equipment, radio interception, ferrites, low frequency, medium
frequency, high frequency, very high frequency, shipborne, electromagnetic
wave reflections, radio waves, ship structural components, antenna radiation
patterns, errors, antenna masts, loop antennas, transistor amplifiers,






Use of Solar Radio Noise Burst Data to Forecast High Frequency Radio
Propagation Disturbances
Title Text
Hildebrand, Verne E.Author Text
Naval Ordnance Lab., Corona, California, Report No. NOLC 718, DDC No. AD
653 852, 21 June 1967.
Source Text
Keyword Text
The potential information derivable from radio noise bursts associated with
solar flares is analyzed to determine its value for forecasting disturbances on
HF communication links.  Recommendations are made for measurements to
confirm the value of certain burst relationships as heralds of an ionospheric







Errors in Auditory Direction-Finding after Compensation for  Visual Re-
Arrangement
Title Text
Remosh, Jerold H., Freedman, Sanford J.Author Text
Report AFOSR-67-2749, 4 pages; June, 1967.  Authors employed:  Tufts
University, Medford, Mass.
Source Text
direction finding, performance (human), auditory
perception,  visual perception, errors, attenuation,
proprioception,  psychophysiology
Keyword Text
Subjects walked about out of doors wearing laterally  displacing prisms, and
sound-attenuating muffs.  Errors in an  auditory localization task appeared
following partial  compensation for the visual displacement. With continued
exposure these errors tended to disappear after about 180  minutes. The






Device for Compensation for Disturbances in Direction Finding  of
Acoustic and Seismic Signals
Title Text
Voyutskii, V. S.Author Text
Report  FTD-HT-66-661,  8 pages; June, 1967.  Author employed:  Foreign
Technology Div Wright-Patterson AFB Ohio.
Source Text
electric filters, interference, direction finding,
electromagnetic pulses, ransformers, sound, patents,
winding, USSR
Keyword Text
A device is described for compensating for the disturbances in  the direction
finding of acoustic and seismic signals.  For  the purpose of improving the
precision in compensating for the  interferences and separating out the useful
signal, the input  transformers of the amplifiers of the direction-finding set






Installation Instructions for Azimuthal Noise Measuring EquipmentTitle Text
AnonymousAuthor Text
Final Report, Sylvania Electronics System, July 1967.Source Text
Keyword Text
This equipment was designed and constructed to record simultaneous
measurements of average noise amplitude at the terminals of five separate
antennas.  The measurements will be made about 2.5 kHz above or below the
nominal frequency standard broadcasts at 2.5, 5.0, and 10.0 MHz.  That is,
unless signal energy interferes, the measurements will be made at 2.4975 or
2.5025, 4.9975 or 5.0025, and 9.9975 or 10.0025 MHz.  Each of the five
measuring channels consists basically of a broad-band amplifier followed by a
modified R-390A receiver with its IF output connected through additional
narrow-band filters to a special integrator panel (see Figure 2-1 of RADC-TR-
66-373).  This integrator supplies AGC back to its receiver.  The output of
each of the five integrator panels is connected to an Esterline Angus single
pen recorder.  The charts of these five recorders,  when suitably marked by an
operator, provide the desired record.  Four of the five R-390A receivers will
have their antenna input jacks connected to 12 x 1 (twelve pole, single throw)
reed switch assemblies.  These switches are controlled by a timing selector
so that each of the four receivers is connected to one antenna for ten
minutes, switched to a second antenna for the next ten minutes, and so on
until the receiver has been connected to six different antennas.  The cycle
then repeats.  Thus, in a one-hour period, the four receivers will sample 24
antenna beams and then repeat this cycle for as long as desired.  The
additional six contacts on each switch are connected to antenna beams in
another frequency range so that six are used to measure at 2.5 and 5.0 MHz
and the other six at 10.0 MHz (as determined by the position of the
MEASUREMENT switch).  The fifth receiver will always be connected to a
whip antenna (21.75 feet long to allow comparison with other data) for
reference purposes.  The receivers are modified in two ways.  First, the IF
strip has been modified to provide better narrow-band filtering as an aid in
rejecting interfering signals.  This filtering is contained within the receiver
chassis and is in addition to the outboard filtering previously mentioned.
Second, the 2.455 to 3.455 MHz VFO of the receivers have been disabled and
the third mixer LO input (J217) of each receiver brought out to the rear of the
chassis.  These mixers are then fed through a set of buffer amplifiers from one
of four selectable crystal oscillators. Two of these are at 2.9575 and 2.9525
MHz and are used to place all the receivers at 2.5 kHz above or below 2.5
MHz.  If necessary to avoid interference, either air frequency can be shifted a
Abstract Text
small amount by adjusting the proper crystal trimmer.  The other two crystal
oscillators are at 3.4575 and 3.4525 MHz to place the receivers 2.5 kHz
above or below 5.0 or 10.0 MHz and are identically adjustable.  The proper
crystal is selected from the front panel of the MEASUREMENT CONTROL
panel.  Frequencies nominally 2.5 kHz above 2.5, 5.0, or 10.0 MHz are
marked 2.5 MHz HI, etc.  Frequencies 2.5 kHz below 2.5, 5.0, and 10.0 are
correspondingly marked 2.5 MHz LO, etc.  (Abstract taken from author's






Meteorological Influences on Radio Interferometer Phase FluctuationsTitle Text
Baars, J. W. M.Author Text
Trans. I.E.E.E., vol. AP- , pp. 582-4, July 1967.Source Text
Keyword Text
For the determination of the radio brightness distribution of a region of the sky
with an interferometer, it is necessary that both amplitude and phase of the
interference fringes be measured accurately.  The measured phase of the
fringes can differ from the true phase for two reasons: instabilities in the
electronic system and fluctuations in the medium along the propagation path.
This communication is concerned with the latter effect, specifically with the
influences from the troposphere.  The material of our study consists  of
interferometer output of point source observations giving a plot of the fringe
phase deviation from the expected phase with hour angle and an RMS phase
scatter about the mean for the period of observation.  It was obtained with the
NRAO two-element interferometer, located at Green Bank, W. Va., at an
altitude of 800 meters.  Two 26-meter diameter paraboloids, spaced between
1200 meters and 2700 meters, are operated at a wavelength of 11
centimeters.  Continuous recordings of temperature, relative humidity, and
pressure made at the site of one of the interferometer elements are available
together with remarks on the general weather conditions in the logbook and
daily weather maps of the U.S. Weather Bureau.  (Author's abstract, formal






Interferometer Experiment with Independent Local OscillatorsTitle Text
Bare, C., Clark, B. G., Kellerman, B. I., et al.Author Text
Science, vol. 157, pp. 189-91, 14 July 1967.Source Text
Keyword Text
We have operated an interferometer with independent local oscillators and
without any communication link of wide bandwidth between the elements of
the interferometer.  This makes operation possible at very long base lines
because, heretofore, construction of the communications link has been the
factor limiting the separation of the elements.  In our system, coherence at
the two elements is maintained through the use of two highly stable, atomic
oscillators.  The intermediate-frequency output signals are recorded at each
element on a high-speed digital tape recorder.  Interference fringes are
produced later by cross-correlating the two tape records in a digital computer.







Computer Ray Tracing Techniques to Determine the Effect of
Ionospheric Tilts on MUF's
Title Text
Barghausen, Alfred F. and Finnery, James W.Author Text




The assumption of spherical stratification of the F2 layer is invalid at certain
times, particularly near sunrise and sunset, and near the magnetic equator.
The effect of ionospheric tilts on radio propagation is described based on the
results obtained using a ray tracing program.  Examples are shown of the
influence of a tilted ionosphere on the maximum usable frequency (MUF),
angles of take-off and angles of arrival for a 2000 km path.  Calculations were
made using realistic models of electron density distributions vs. height above
the ground.  Depending on the angle and location of the tilt along the great
circle path, results indicate that the MUF can be increased or decreased,
compared with the MUF for a concentric-layer.  The angles of take-off and
arrival can differ by as much as 10º.  (Authors' abstract, technical report,






High Performance Automatic Direction Finder StudyTitle Text
Battistelli,  J. J., Perper, L. J., and Hessemer, R. A.Author Text
Electro Technical Analysis Corp., Tucson, Arizona, Interim Final Report, DDC
No. AD 835 275L, July 1967.
Source Text
Keyword Text
This is an interim final report on a study to determine the feasibility of a high-
performance automatic direction finder using signal correlation techniques.
The study consisted of theoretical analysis to determine critical factors and
design parameters for phase-locked loops, construction of modification
apparatus to incorporate signal correlation in an existing AN/ARN-83,
laboratory measurements of the performance capabilities of the modified ADF,
and qualitative flight tests to determine if there were any factors in the flight
environment which modify its performance in the air as compared with
laboratory performance.  Flight tests of the performance of the coherent
system closely duplicated that in the laboratory, with the exception that
somewhat higher signal and noise levels were present, so that the net
performance was bout the same.  A substantial improvement in usable range
was measured.  (Authors' abstract, technical report, English language,
document not available, direction finding feasibility studies, automatic,
correlation techniques, direction finding signals, direction finding stations,
phase-locked systems, diagrams, radio receivers, coherent radiation,
modification kits, flight testing, ranges, distance, noise, signal-to-noise ratio,






The Calculation of Doppler Shifts Due to a Changing IonosphereTitle Text
Bennett, J. A.Author Text
J. Atmos. Terrest. Phys., vol. 29, pp. 887-91, July 1967.Source Text
theory, ionosphereKeyword Text
It is shown, by making use of Fermat's principle, that the Doppler Shift
experienced by radio waves propagating through a slowly varying ionosphere
in which collisions are neglected, is given by df = -f/c*[the integral of(the
partial of µ with respect to t times Cos(α) times ds , provided the ray path
satisfies a number of additional requirements usually met in practice.  The
effect of ionospheric resonances and reflections is considered to give a careful






Doppler Direction Finding Instrumentation and Techniques StudiesTitle Text
Beukers, John M. and Williams, ChristianAuthor Text
John M. Beukers Labs., Inc., Medford, L.I., N.Y., SAR No. 1(GC6601), DDC
No. AD 819 760L, July 1967.
Source Text
Keyword Text
This report discusses the progress of theoretical and experimental studies
being conducted to advance the state of the art of high frequency direction
finding using the Doppler type system.  Design goals of the work are improved
transportability, reduced installation time, less stringent siting requirements,
improved sensitivity and accuracy, operation on single side band and  other
transient phase and frequency modulated signals, and remote operation of the
antenna system.  Field site installation and instrumentation  is described.
The design of an antenna impedance matching device for use with a whip
monopole is given together with sensitivity measurements.  The work on a
cable repeater for remote operation of the antenna system is described.  The
design approach and preliminary circuit designs for a solid state indicator are
given.  Instrumentation for the reception of side band signals is reported.  This
latter work includes circuits and circuit arrangements designed to overcome
the differential phase shifts that occur in twin-channel receiving systems.
(Abstract source unknown, company published technical report, English
language, file no. 1284, direction finding, radio equipment, Doppler systems,
high frequency, sidebands, phase modulation, frequency modulation, antenna







Observations of Quasars using Interferometer Baselines up to 3,074 KMTitle Text
Broten, N. W.,  Locke, J. L., Legg, T. H., et al.Author Text
Nature, vol. 215, p. 38, 1 July 1967.Source Text
Keyword Text
The quasar 3C 273B was observed at 448 Mc/s with a baseline of 3,074 km
for 4.6 x 106 wavelengths.  (Abstract written for purpose of this publication by







Wullenweber arrays using doublet aerials.  Design in broadband
steerable Wullenweber antenna  arrays allowing HF element rings to be
within LF rings
Title Text
Byatt, D. W. G.Author Text
NATO, 12th Agard, Avionics Panel, Symposium, Duesseldorf, West
Germany, July  1966.   Marconi Review, Vol. 30, First Quarter 1967, pages 1-
16. Research sponsored by the Ministry of Aviation, 1967.
Source Text
antenna array, frequency band, ionospheric reflection,
radio direction finder, radio reception,  antenna,
array, band, conference, direction, finder,








Improved Spaced Loop Direction Finder Antenna (20-150 MHZ)Title Text
Castles, M. P. and Moore, J. D.Author Text
Southwest Research Institute, San Antonio,  Texas, Final Report ECOM-
01633-F, Report No. 10, DDC No.  AD 820 024L, July 1967.
Source Text
Keyword Text
Three groups of three portable spaced loop antennas covering the frequency
range of 20 to 150 MHZ have been developed under this contract with design
goals and specifications as outlined in Electronics Command Technical
Requirement SCL-8081 titled "Improved Spaced Lop Direction Finder Antenna
()20-150 MHZ)," dated 15 April 1965.  These portable VHF spaced loop
antennas were designed for compatibility with components from existing
direction finders with only slight modifications to those components.  The
pedestal unit for the AN/PRD-7 and -8 direction finder set was modified and
used for rotation of the spaced loop antennas, while the visual indicator for the
AN/PRD-5 set was used to display the spaced loop antenna patterns.  Both
of these units were furnished by the U.S. Army and were used exclusively in
the development and testing of the VHF spaced loop antennas.  The
additional equipment developed and tested by Southwest Research Institute
includes the antenna control unit which incorporates into a single control box
the spaced loop antenna controls plus the necessary controls for operation of
the AN/PRD-7 and -8 pedestal unit.  Each antenna of the group was named
by association with the frequency range of operation as shown below:
Antenna Frequency Range
Low Range 20 to 57 MHZ
Mid-Range 50 to 100 MHZ
High Range 95 to 150 MHZ
The first group of antennas (Serial No. 1) was constructed and tested in
accordance with a preliminary test plan.  The assembly of the second and
third antenna groups included modifications based on results of these tests to
improve certain characteristics as much as possible.  It was not the intent of
the contract to develop an ultimate equipment; however, certain design goals
and construction techniques were employed to enable the antennas to be
operated under various probable environmental conditions.   (Authors'
abstract, technical report, English language, document not available, loop
antennas, direction finding, radio equipment, high frequency, very high
frequency, portable, antenna components, control systems, thermal







Patterns of Magnetospheric Electron PrecipitationTitle Text
Catchpoole, J. R.Author Text
J. Atmos. Terrest. Phys., vol. 29, pp. 819-27, July 1967.Source Text
Keyword Text
Using an idealized Magnetospheric-ionospheric circuit between conjugate
points, a determination has been made of the relative, world-wide precipitation
of Magnetospheric electrons into the lower, denser atmosphere.  The
precipitation considered is that due to the superposition of a longitudinal
electric field along the direction of the magnetic field lines.  The patterns so
found are thus an appropriate transformation of the controlling ionospheric
wind velocity distribution used, suitably modified in accordance with the
electric characteristics of the Magnetospheric and ionospheric paths.
Patterns are presented for the precipitation of electrons of various energies;
an indication of the temporal variation of one of these is also given.  (Abstract






Radiolocation and Tracking of Animals -an Inexpensive  Triangulation
Recorder.  <NOTE> BIAC Information Module M14
Title Text
Cochran, William W.Author Text
Bioinstrumentation Advisory Council, 34 pages; July, 1967.  Author
employed:  American Inst of Biological Sciences Washington D C,
Source Text
tracking, animals, telemeter systems, biology, mammals,
 sensors, telemetering, transmitters, telemetering
receivers, very high frequency, design, accuracy,
portable, recording  systems, costs, diagrams, tables,
specifications,  instrumentation, Bio-instrumentation,
Biotelemetry
Keyword Text
The radio-location technique will probably continue for years  as an important
tool for studying animals in their natural  environments. Although emphasis
may shift toward more balanced  studies using physiological and
environmental measurements, a  knowledge of animal movements and
locations should continue as  an important supplement for interpretation of
these and other  measurements and observations.  Used efficiently, some
automation of the location process can greatly increase the  return per
research dollar.  The degree and kind of automation  will vary widely with the
particulars of each application. In  many cases the flexibility of the completely
manual method,  combined with limited or specialized objectives will dictate
its continued use. At the other extreme long-term and  extensive ecological
studies in a particular geographic area  may warrant the economy of
expensive permanent automatic  equipment. The purpose of this study is to
examine  possibilities for the compromise area between these extremes  and
to recommend a design for such a system. The system  described uses the
familiar tri-angulation method.  Several  independent, battery powered
receiving stations are employed.   Each is capable of automatically recording
bearings of ten or  fewer animals. Baseline accuracy problems are
significantly  decreased and general coverage increased by using three or






Radiolocation and Tracking of Animals--An Inexpensive Triangulation
Recorder
Title Text
Cochrane, William W.Author Text
American Institute of Biological Sciences, Bioinstrumentation Advisory
Council, Washington, D.C., BIAC Information Module M14, 1 July 1967.
Source Text
Keyword Text
This study is a good example of simple applied engineering toward developing
an  instrument that is not available commercially, and because of limited
demand will never be so available except at extremely high custom prices.
And, it is nothing so special; from an engineering viewpoint it is sort of WW2
vintage (for good reason, of course).  Its development was motivated and
financed by BIAC and the design will be distributed by BIAC to interested
persons.  At first glance it might seem that BIAC is redundant here.  Special
instrumentation, motivated by the needs of individuals and groups, is being
developed and used every day.  It is often published.  But there are some big
differences.  In this case, the many potential individual users, relatively
isolated from interdisciplinary contact, and of quite limited resources, were
not likely to have independently recognized their needs relative to the
instrument possibilities, much less to have taken on the development job.
Yet collectively, they may represent a significant group.  As for motivation,
this may be an unusual exception but it is interesting that within our group
here, there was little or no demand for development of such a system, yet,
now that it is on paper, there are at least two studies planned around it using
nine of these units.  (Abstract taken from author's note, technical report,






Computation of HF Ground Backscatter AmplitudeTitle Text
Croft, Thomas A.Author Text
Radio Science, vol. 2 (New Series), no. 7, pp. 739-46, July 1967.Source Text
Keyword Text
An HF backscatter radar system is simulated by  digital computer method
which includes the detailed influence of the ionosphere through use of
precomputed rays.  To insure a fairly realistic simulation, allowance is made
for the following factors; a spherical earth and ionosphere, electron density
variations with height and range, absorption which varies with range and ray
angle, antenna gain as a function of azimuth and elevation, ground scattering
and specular reflection characteristics which vary with range and angle of
incidence, and the transmitted pulse shape.  The main approximations are (a)
that ray theory is used with the assumption that most energy is distributed
uniformly between closely spaced ray paths, and (b) that the effect of the
geomagnetic field on ray-path range and transit time is neglected.  This
computer simulation has two main applications.  First, it permits the study of
idealized backscatter problems by controlled variation of one parameter at a
time.  For example, a localized irregularity may be inserted in the ionosphere
and the backscatter can be calculated with and without it.  Second, it is
possible to match experimental backscatter with synthetic backscatter for the
purpose of evaluating the ground-scatter coefficient or estimating the existing
ionospheric structure.  This process requires carefully calibrated experimental
data because the comparison must be quantitative.  Some early results of







Comparison of Irregular Features Appearing on Ionograms Recorded by
Topside and Ground-Based Sounders
Title Text
Dyson, P. L.Author Text
J. Atmos. Terrest. Phys., vol. 29, pp. 881-6, July 1967.Source Text
Keyword Text
The simultaneous occurrence of irregularities in the topside ionosphere and in
the region below hmax has been examined using Alouette I ionograms and
records from ground based ionosondes.  There is good agreement between
the occurrence of traveling disturbances on ground based records and
refractive irregularities occurring on topside ionograms.  Spread-F was found
to occur more frequently above hmax.  (Author's abstract, formal literature,










Science, vol. 157, pp. 302-4, 21 July 1967.Source Text
Keyword Text
Radio interferometry with independent high-precision clocks, without a high-
frequency communication channel between the stations, is now a possibility.
It allows the stations to be as far apart as the earth can accommodate.  This
then makes the radio band from 10- to 60-centimeters wavelength the best
frequency range for high-precision angular measurements, since the variability
of the atmosphere is less disturbing there than in the optical band.  (Author's






Search, Acquisition and Tracking for Basic Point Defense Under
Conditions of Simulated Roll and Pitch--I. Search Pattern Stabilized only
in Elevation
Title Text
Hanes, R. M. and Floyd, J. F. R.Author Text
The Johns Hopkins University, Applied Physics Lab., Silver Spring, Md.,
Report No. TG-935, DDC No. AD 6612 214, July 1967.
Source Text
Keyword Text
Performance in search, detection, and tracking with a simulated, manually-
operated Director/Illuminator for the basic point defense system was studied
under simulated operating conditions ranging from 0 through 30 degrees of roll
and 8 degrees of pitch in periods as short as 6 seconds and 4 seconds,
respectively.  Nineteen Navy enlisted men served as subject.  For the
conditions of study, the data indicate that: tracking accuracy is reduced by
increases in motion amplitudes and/or search rates, and by decreases  in
motion periods; practice quickly reduces errors to an acceptable working
level, except possibly for extreme conditions; accuracy can be maintained for
at least an hour of continuous operation; angle of elevation or relative train
affects accuracy relatively little; for fixed, clear, real targets, well within the
area of search, motion does not change acquisition time; in most cases,
individual differences are reduced to insignificance by practice.  (Authors'






On the Divergence of Radio Rays in the Ionospheric MediumTitle Text
Heisler, I. H. and Nelson, G. J.Author Text
J. Atmos. Terrest. Phys., vol. 29, no. 7, pp. 839-55, July 1967.Source Text
Keyword Text
Recently developed ray tracing computer techniques have permitted a more
detailed investigation of the divergence of radio rays in the ionosphere.  The
extent of this divergence for hypothetical ionospheric models is discussed
with emphasis on limitations imposed by its neglect in ionospheric analysis.
Estimation of actual spatial separation of ordinary and extraordinary ray
reflection points has enabled reassessment of earlier data providing valuable
information on slopes of effective wavefronts and general features of traveling
ionospheric disturbances.  (Abstract source unknown, formal literature,






Radio Tracking at WinkfieldTitle Text
Hopkins, H. G.Author Text
Phil. Trans. Roy. Soc. London, vol. 262, no. 1124, pp. 46+, 13 July 1967.Source Text
Keyword Text
Winkfield is one of the stations in the Space Tracking and Data Acquisition
Network (Stadan) of the U.S. National Aeronautics and Space Administration
(N.A.S.A.) and is operated by the Radio and Space Research Station as a
joint venture with N.A.S.A.  The stations in the network, using standardized
equipment supplied by N.A.S.A., receive by radio telemetry measurements
from the various experiments in the satellites; they command the functioning
of satellites and they track them.  Tracking, with which this  paper is
concerned, means the measurement of quantities which contribute to the
determination of the positions of satellites as a function of time.  About ten
stations in the network use tracking equipment and methods identical with
those used at Winkfield.  The network operates 24 hours a day, its
functioning being coordinated by the Goddard Space Flight Center of
N.A.S.A. by means of teleprinter circuits which also serve to convey the raw
tracking information from the stations to the N.A.S.A. computer facilities.







Analysis of Data from Lightning-Flash CountersTitle Text
Horner, F.Author Text
Proc. I.E.E. (G.B.), vol. 114, no. 7, pp. 916-23, July 1967.Source Text
Keyword Text
Data from observations with lightning-flash counters in England and Singapore
show the diurnal and seasonal variations, and comparisons are made with the
established observations of thunder-storm days.  Estimates of radio noise to
be expected from local storms are compared with noise measurements made
at the same times, and, from the discrepancies which occur, it is concluded
that some measured daytime noise values may be considerably too low at
medium frequencies.  Possible uses of counter data in studies of radio noise
are discussed.  (Abstract source unknown, formal literature, English






The U.S. Naval Space Surveillance SystemTitle Text
Jones, D. L. and Tessier, E. A. Jr.Author Text
U.S. Naval Institute Proc., pp. 142-5, July 1967.Source Text
Keyword Text
The Naval Research Laboratory envisions a new  system, similar to Minitrack,
that would be capable of detection and surveillance of dark (non-radiating)
satellites.  The new concept would consist of a vertical beam of continuous
wave radio energy emitted from transmitters located on the ground and co-
planer with receiver sites operating on the same frequency.  This beam,
generally referred to as the fence, fans out very wide in the east-west direction
and is very narrow in the north-south direction.  An object passing through
this fence would be illuminated by the transmitted beam and the reflected
energy would be received by one or more of the receiver sites.  The signal
received would be reduced to azimuth and zenith angles by means of a radio
interferometer, using an array of antenna base lines.  (Abstract source






A Critique of Angle-of-Arrival Measurements by the Phase Difference
Method
Title Text
Keiburtz, R. B.Author Text
Trans. I.E.E.E., vol. AP-15, no. 4, pp. 584-5, July 1967.Source Text
theory, interferometer, phaseKeyword Text
In making instantaneous angle-of-arrival measurements with a two-element
interferometer, the phase difference of the two received voltages is often used
to infer the arrival angle.  It is found that this procedure yields an estimate of







Wave-Front Observations at 35 GHz on a Line-of-Sight,  Radio-Wave
Propagation Path
Title Text
Lee, R. W., Waterman, A. T.Author Text
Report INTERIM SCIENTIFIC-2278-1-SU-SEL-68-034-AFCRL-67-0696, 47
pages; July, 1967.  Authors employed:  Stanford University, Stanford
Electronics Labs., California.
Source Text
millimeter waves, ionospheric propagation, radio
transmission,  troposphere, antenna arrays, radio
waves, measurement,  experimental data, antenna
radiation patterns, phased arrays,  statistical
functions, correlation techniques, phase  measurement,
intensity, graphics ,line-of-sight transmission
Keyword Text
Preliminary analyses of experimental results are described.  The experiment
consists of line-of-sight propagation of a 35  GHz radio wave over a 28-Km
path. The propagated wave is  received on an eight-element antenna array in
which amplitude  and phase are measured and recorded from each element
separately and (nearly) instantaneously.  Fluctuations imposed  on the wave
by the atmosphere are the subject of study.  Detailed data taken on two
particular occasions are discussed.   Time-lagged correlations of amplitude
fluctuations show motion  of disturbances past the array, as well as indicate
the scale  length of the fluctuations and the time required for  atmospheric
internal motions to de-correlate the amplitude  pattern. Similar correlations of
phase-differences (or  apparent wavefront tilts) across the array show the
phase  disturbances to be moving with velocities sometimes equal to  those
of the amplitude disturbances and sometimes different in  an intriguing way.
The apparent pattern velocities determined  by correlation have been
compared with measured spectral  widths of the fluctuations.  Correlation of
wavefront tilt  with amplitude fluctuations proves interesting, the  correlation
being zero at zero time lag and the sign for  positive and negative lags
depending upon the direction of  motion of the fluctuations past the array. The
amplitude and  phase information has been used to compute antenna
patterns,  and the resulting motions of the antenna `lobe' have been
measured.  They show displacements in azimuthal  angle-of-arrival as large






Some Closely Spaced Frequency Faraday Rotation Satellite ObservationsTitle Text
Lyon, G. F.Author Text
J. Atmos. Terrest. Phys., vol. 29, no. 7, pp. 871-6, July 1967.Source Text
Keyword Text
Observations of the Faraday rotation of signals at two closely spaced
frequencies (40 and 41 MHZ) allows the unambiguous determination of total
rotation angle along the ray path.  For satellite borne transmitters this in turn
allows the determination of electron content figures for several points along
the sub-satellite track so that gradients and large scale irregularities in
content can be detected.  Some examples are shown of observations from
two stations 1370 km apart along an N-S line (London and Great Whale River)
and of simultaneous observations on two satellites (Explorer 22 and Explorer
27) one having an N-S and the other an E-W sub-satellite track.  (Abstract






The Internal Radiation Environment of Cylindrical Spacecraft. <NOTE>
Meeting speech
Title Text
Mack, Charles L.Author Text
Report MS-1923-ESD-TR-68-31, 7 pages; July, 1967.  Author employed:
Massachusetts Institute of Technology, Lexington Lincoln Lab.
Source Text
scientific satellites, shielding, space simulation
chambers,  cylindrical bodies, model tests, electron
density, scattering,  angle of arrival, terrestrial
magnetism, aluminum alloys, test  methods, space
environmental conditions, instrumentation,  structural
shells, absorption, predictions, degradation, van
Allen radiation belt
Keyword Text
A laboratory study of the shielding against energetic  electrons afforded by
cylindrical aluminum satellites is  reported. The incident electron flux had a
near-exponential  integral energy distribution with a folding energy of 500 Kev
over the range: 140 Kev to 3.0 Mev. The angle of incidence was  isotropic in
the plane normal to the cylindrical axis and  randomly distributed within an
envelope of approximately plus  or minus 55 degrees in the orthogonal plane.
The satellite was  thus simulated at an erect attitude to the earth's magnetic






Instruction Manual for Transportable Direction Finder Set Using a
Circular Array of Beverage Antennas (2-30 Mc)
Title Text
Martin, P. E., Dodge, C., Wangler, R. B., et al.Author Text
Instruction Manual for Transportable Direction Finder Set Using a Circular
Array of Beverage Antennas (2-30 Mc), Southwest Research Institute, Dept.




This manual contains instructions for the installation, operation and
maintenance for an experimental model, transportable, wide aperture radio
direction finder system using a circular array of Beverage antennas and digital
commutation designed and assembled by Southwest Research Institute at
San Antonio,  Texas.  Instructions and recommendations are included for the
following:  (1) Site selection, (2) Installation of antenna elements, (3)
Installation and operation of the electronic equipment, (4) Check-out
procedures required to assure correct operation of the system, (5) Operating
procedure, and (6) Basic troubleshooting.  All equipments necessary to
operate the direction finder set are included in the delivered system with the
exception of a shelter for the electronic equipment, 120-volt 60-cycle power
unit and test equipment.  The Beverage radio direction finder set is a
complete transportable wide aperture  radio direction finding system that
covers the frequency range of 2 to 30 mc with facility for direction finding,
intercept reception, communications reception, and frequency measurement.
The Beverage antenna array has flexibility to meet widely varying field
conditions to provide complete azimuthal or selected sector coverage as
desired.  It is intended for fixed station radio direction finding and intercept on
either ground wave or sky wave signals.  A typical installation using the
Beverage antenna array and ancillary equipment is sketched in Figure 1.  The
electronic equipment is housed in a shelter (not furnished) located centrally
too the circular antenna array.  (Authors' abstract, instruction manual, English






Analysis of a Log-Periodic Cavity-Slot Antenna Using Three-Port
Networks
Title Text
Mikenas, V. A. and  Mayes, P. E.Author Text
Dept. of Electrical Engineering, University of Illinois, Urbana, Illinois, Technical
Report No. 7, Antenna Lab. Report No. 67-2, July 1967.
Source Text
Keyword Text
A general method of analyzing a certain class of antennas is described.  The
method applies to antennas that are composed of distinct cells identical to
each other except, perhaps, for a scaling factor.  The technique described
reduces the antenna problem to a circuits problem by representing each cell
of the antenna by an equivalent three-port network. With this approach,  it is
necessary to obtain the scattering coefficients characterizing each cell and
the mutual coupling coefficients between the radiating cells.  This method has
been applied to a log-periodic structure with cells consisting of cavity-backed
slots excited by a series loop feed.  An experimental technique for the
determination of the scattering coefficients is described.  An approximate
formula for the complex coupling between two waveguide fed slots is derived.
Computer results of several loop excitation systems indicated that they were
not suitable for use in a log-periodic antenna.  Criteria were then developed for
the scattering coefficients necessary for a successful antenna design.
Further requirements necessary for a well-formed active region and no end
effect were also developed.  It is shown that the k-β diagram for the uniform
periodic structure can be derived from measurements on a single closed cell.
It is further shown that a modification of the loop-fed cavity cell can lead to a
successful log periodic antenna with frequency independent performance.






HF Spaced Loop AntennaTitle Text
Moore, J. D. and Castles, M. P.Author Text




Coaxial spaced loop antenna theory is reviewed with emphasis on patterns as
a function of signal polarization and angle of elevation.  Experimental work
with three broadband antennas has verified that the desired theoretical
performance can be obtained in a practical design.  The major effort of this
project was an advanced development/feasibility model of an HF spaced loop
delivered as a component of a 4 to 8 MHZ direction finder system.  The
rotation pedestal and visual indicator of existing DF systems were used with
minor modifications.  The evaluation of the HF spaced Loop DF set verified
that the CW sensitivity design goal of 10 µv/m was met over the operating
range.  The desired DF accuracy requirement for skywave signals was
achieved for elevation angles of arrival up to 85 degrees, and 561 azimuth
bearings on stations at distances greater than 300 miles between 4 and 8
MHZ produced a standard deviation of 2.67 degrees.  Possible design
improvements are listed based upon the design, construction, and evaluation
experience of the first model.  A major engineering improvement in the aural
null control method would be valuable, in which case the spaced loop can be
used more effectively in a manual left-right or automatic left-right DF mode.
High speed sampling using this capability is suggested as a method of
reducing response time on keyed signals.  An alternative solution would be
faster antenna rotation.  (Authors' abstract, technical report, English






Relationships Between Squinted, Sum and Difference Radiation Patterns
of Amplitude Monopulse Antennas with Mutual Coupling  Between
Feeds
Title Text
Pelchat, Guy M.Author Text
Trans I.E.E.E., vol. AP-15, no. 4, pp. 519-27, July 1967.Source Text
Keyword Text
The relationships between the squinted beams and sum and difference beams
of amplitude Monopulse antennas are usually given on the basis that mutual
coupling between feeds is negligible.  These relationships can lead to gross
conceptual errors regarding the basic capabilities of amplitude Monopulse
antennas.  This paper develops similar relationships which include the effects
of mutual coupling.  It is found that the sum and difference beams are still
proportional to the sum and to the difference of the squinted beams but the
constants of proportionality, which are related to the VSWR's at the sum and
difference ports before matching, are generally different.  These constants of
proportionality, or VSWR's, can be evaluated in terms of the squinted beams
in the case of lossless antennas by applying the principle of conservation of
energy.  The matched sum pattern gain on boresight and the matched
difference pattern slope on boresight are computed for a lossless antenna
with squinted beams of the form sin k0/k0 versus squint angle.  The results
obtained are drastically different from previously published results.  Both of
these antenna parameters are maximum in the limit of zero squint angle.
However, for these squinted beam shapes, a  small squint angle implies that
a very high VSWR is to be matched at the difference port.  It is noted that a
given pair of matched sum and difference patterns can be produced by
different pairs of squinted beams.  These pairs of squinted beams can differ in
their amplitudes and shapes.  However, a single pair of squinted beams
corresponds to inherently matched sum and difference ports.  (Abstract






Delay-Doppler Ambiguity Function for Wideband SignalsTitle Text
Rihaczek,  A. W.Author Text
Trans I.E.E.E., vol. AES-3, no. 4, pp. 705-11, July 1967.Source Text
Keyword Text
The conventional ambiguity function is extended to include the Doppler
distortions of the modulation function.  The distinctive features of the
extension are the use of the complex notation for wideband signals, and
inclusion of the Doppler effect on the signal amplitude.  The result is an
ambiguity function from which Woodward's form can be found by inspection.
It is shown that the well-known volume constraint also applies, in unchanged
form, to the generalized ambiguity function.  For the volume to be constant, it
is not required that the distortions of the modulation function be neglected.
Rather, the volume constancy is related to the sinusoidal fluctuations of a
modulated carrier-type signal and this is strictly a matter of the percentage
bandwidth of the signal.  (Abstract source unknown, formal literature, English






Analysis and Evaluation of Tactical Penetration Aids Penval Program.
Memorandum  Report on Experimental Investigations of Human
Auditory Capacities for Use in the  Design of Audio Displays.   <NOTE>
Technical rept. on Phase 4
Title Text
Rubinstein, L., Rudov, Melvin H.Author Text
Technical Report:  Report CAL-UM-2336-E-MR9, 44 pages; July, 1967.
Authors employed:  Cornell Aeronautical Lab Inc Buffalo N Y.
Source Text
radar signals, analog systems, auditory perception,
display systems, acoustic signals,  direction finding,
penetration aids, feasibility studies, psychoacoustics,
 frequency,  intensity, pulse rate, Penval program,
NTISDODXD
Keyword Text
This report describes an experimental program aimed at arriving at some
recommendations for transforming radar signals into auditory displays which
are  compatible with operator capabilities. Four experiments were conducted
for the purpose  of:  (1) determining the feasibility of using the perception of
the direction of a binaurally  produced sound image as an audio display; (2)
measuring the human capacity for judging  the intermittency of audio signals;
(3) examining the feasibility of using an auditory  illusion of intensity change







Parasitic Lobes of Discretely Scanned Antennas and their SuppressionTitle Text
Rudneva, S. G. and Troyskiy, V. I.Author Text
Radio Engineering, no. 7, pp. 1245+, July 1967.Source Text
Keyword Text
Phase errors are inevitably generated in the aperture of discretely-scanned
antennas (DSA).  The magnitude and nature of such errors determine the
main parameters of an antenna, including the level and position of parasitic
maxima in the radiation pattern. (Abstract source unknown, formal literature,






Influence of the Earth on the Results of Polarization Measurements Near
the Radio Horizon
Title Text
Shiskin, I. F.Author Text
Telecommunications, no. 7, pp. 82+, July 1967.Source Text
Keyword Text
The influence of the Earth's surface on radiation-polarimetry results is
considered for glancing angles of incidence of radio waves on the surface of a
smooth spherical Earth.  It is shown that in the case of extended sources, the
influence of the Earth on measurement results can be significant.  When λ≤30
cm, varying the polarimeter distance from the radiation source has no effect
on polarimetry results.  (Abstract source unknown, formal literature, English






Whistler Propagation in Magnetospheric DuctsTitle Text
Smith, R. L. and Angerami, J. J.Author Text




Reviewed are some of the theories of propagation of whistlers in field-aligned
ducts and their relation to recent observations.  Features of propagation are
discussed which were deduced from the ray theory approach and then verified
by recent ground and satellite observations.  These observations have led to
further ray tracing studies which explain some high frequency leakage effects
and suggest an indirect experimental determination of duct dimensions and
enhancement factors in addition to ray tracing techniques, the review covers
the mode theory of propagation as developed for tropospheric ducting and the
full wave treatment using Maxwell's equations directly.  (Abstract source






Early Days in Radio ResearchTitle Text
Smith-Rose, R. L.Author Text
Electronics and Power (J.I.E.E.), vol. 13, pp. 253-8, July 1967.Source Text
Keyword Text
The early history of government -sponsored radio research in Britain is
intimately associated with the National Physical Laboratory and with the
Department of Scientific & Industrial Research, which was set up in 1918.
Open-field amenities were soon required for wave-propagation and directional
studies, and were provided on land adjoining the Admiralty Compass
Observatory at Ditton Park, Slough--a site that has become world famous as
the home of the Radio &Space Research Station.  (Abstract source unknown,






Measured Amplitude Variations of the 19.8 kHz Field of  NPM Near its
Antipode
Title Text
Snyder, F. P. and Bickel, J. E.Author Text
Radio Science, vol. 2 (New Series), No. 7, pp. 669-80, July 1967.Source Text
Keyword Text
Measurements of the field intensity of VLF transmissions from NPM at 19.8
kHz were made at four fixed ground sites located in Bechuanaland, Africa,
during July and August 1963.  The sites were in the vicinity of the antipode of
the transmitter in Hawaii.  Each site employed both a vertical whip and a
vertical, rotating loop antenna.  The data indicate that a standing-wave
interference pattern is present in the antipodal region most of the time.
During local sunrise and sunset, such a pattern appears to be absent and the
signal appears to be received primarily from one general direction.
Oscillations of 1- to 2-hour periods in the diurnal amplitude data are explained
as being due to interference of signals arriving from various directions, with
phase changes associated with changes of the terminator position along the
paths.  The difference between east-to-west (E-W) and west-to-east (W-E)
attenuation rates for the first waveguide mode is examined.  A value of about
0.6 dB/Mm is consistent with the observations.  (Authors' abstract, formal






DF Vectoring: Application to Stationary Synchronous SatellitesTitle Text
Sparagna, Joseph J.Author Text
Trans. I.E.E.E., vol. AES-3, no. 4, pp. 697+, July 1967.Source Text
Keyword Text
Several methods of using an earth-based radio reference signal to determine
the three-axis attitude of a synchronous satellite, and two types of spacecraft
electronic systems (amplitude measurement and phase measurement), which
obtain attitude and pointing information from the radio reference signal for
orientating the spacecraft and for directing large-aperture antennas aboard the
spacecraft are described.  The earth-based radio reference signal also
enables the electronic systems to determine angles to other ground stations
with respect to fixed (reference) stations on the earth.  These attitude- and
angle-determining techniques are applicable to communications satellites,
navigational satellites, and intersatellite data relay systems.  (Abstract source






Tropical Propagation ResearchTitle Text
Sturgill, L. G.Author Text
Atlantic Research Corp., Jansky and Bailey Engineering Dept., Alexandria,
Va., Semiannual Report No. 9, DDC No. AD 673 142, July 1967.
Source Text
Keyword Text
This is the ninth semiannual report of a research project to study radio
propagation in tropical areas with heavy vegetation.  The experimental results
reported here are from the first series of Thailand (area 2).  The test area,
which receives about 90 inches of rainfall annually, is covered with extremely
thick jungle.  Graphs are presented of basic transmission loss as a function
of distance out to 1.4 miles for frequencies of 25, 50, 100 and 250 Mc/s using
different transmitting antenna heights, polarizations and transmission paths.
The receiving antenna height is fixed at 6 feet. Certain of these tests are
compared with identical ones made previously in the jungles near Pak Chong,
Thailand, (area 1), where the vegetation is significantly lower and less dense.
The climate in the test area is also described and compared with the climate
at area 1.  (Author's abstract, technical report, English language, document
not available, radio waves, ionospheric propagation, tropical regions,
climatology, Thailand, antenna configurations, wave transmission, attrition,






Tropical Propagation Research.  <NOTE> Semiannual rept. no. 9,  1 Jan-
30 Jun 67
Title Text
Sturgill, L. G.Author Text
Report No. 9, 162 pages; July, 1967.  Atlantic Research Corp, Jansky and
Bailey, Engineering Department, Alexandria, Va.
Source Text
radio waves, ionospheric propagation, tropical regions,
 climatology, Thailand, antenna configurations, wave
transmission, attrition, ranges (distance), direction
finding,  predictions, graphs (charts), vegetation,
comparative studies
Keyword Text
This is the ninth semiannual report of a research project to  study radio
propagation in tropical areas with heavy  vegetation. The experimental results
reported here are from  the first series of Thai land (Area 2). The test area,
which  receives about 90 inches of rainfall annually, is covered with  extremely
thick jungle. Graphs are presented of basic  transmission loss as a function
of distance out to 1.4 miles  for frequencies of 25, 50, 100 and 250 Mc/s
using different  transmitting antenna heights, polarizations and transmission
paths. The receiving antenna height is fixed at 6 feet.  Certain of these tests
are compared with identical ones made  previously in the jungles near Pak
Chong, Thailand, (Area 1),  where the vegetation is significantly lower and
less dense.  The climate in the test area is also described and compared






Electromagnetic Scattering by Thin Inhomogeneous Circular CylindersTitle Text
Taylor, Clayborne D.Author Text
Radio Science, vol. 2 (New Series), no. 7, pp. 729-38, July 1967.Source Text
Keyword Text
The general problem of electromagnetic wave scattering by thin
inhomogeneous circular cylinders is completely formulated.  An integral
equation for the induced axial current distribution is derived and solved for an
incident plane wave of arbitrary direction of propagation.  A knowledge of this
induced current allows the determination of the scattered fields as well as the
scattering cross section.  For convenience the conductivity is only considered
to vary axially.  Numerical results are presented for the induced axial current
and scattering cross section.  An important application of this work is in
missile vulnerability studies.  To this end, numerical results are presented for
a missile having an ionized exhaust trail.  The conductivity of the exhaust trail
is considered to taper exponentially along its axis.  (Author's abstract, formal






Eight Loop Antenna System and Method of Scanning SameTitle Text
Travers, Douglas N.Author Text
U.S. Patent No. 3,329,954, 4 July 1967.Source Text
Keyword Text
A direction finding system having an array of two crossed-spaced-loop
antennas spaced 45º apart in azimuth and having four loops each providing
signals responsive to sin 2θ and cos 2θ, θ being the azimuth angle and
connected to a twin channel or goniometer scanning and display system
whereby bearing accuracy is increased and re-radiation effects are minimized.






Radiation from Dipoles in an Idealized Jungle EnvironmentTitle Text
Wait, James R.Author Text
Radio Science, vol. 2 (New Series), no. 7, pp. 747-50, July 1967.Source Text
Keyword Text
A method is presented for computing the field of a vertical electric dipole over
a homogeneous conducting half space coated with an anisotropic conducting
slab.  The asymptotic form of the solution indicates that the field varies
essentially as an inverse square of the horizontal range.  The results have
application to HF radio propagation over smooth terrain with dense vegetation.







Some Geometrical Considerations in Faraday Rotation MeasurementsTitle Text
Webster, A. R.Author Text
J. Atmos. Terrest. Phys. vol. 29, pp. 793-802, July 1967.Source Text
Keyword Text
The effects of the orientations of the receiving and satellite transmitting
antennas on the results obtained from Faraday rotation measurements are
considered; it is shown that errors may arise when the fading rate is slow.
Some observed anomalies are also accounted for.  (Abstract source






Tunnel Diode Oscillator in an Open StructureTitle Text
Yamashita, Eikichi and Baird, Jack R.Author Text
Trans. I.E.E.E., vol. MTT-15, pp. 415-21, International Aerospace Abstracts
No. A67-35660, July 1967.
Source Text
Keyword Text
The paper describes a theoretical and experimental evaluation of the
oscillation conditions of a microwave tunnel diode integrally mounted at the
feed point of a semicircular loop antenna.  The oscillation conditions are
based on a quasi-linear equivalent circuit where the diode load impedance is
the complex radiation impedance of the semicircular loop antenna.  The
results of a radiation impedance calculation based on a Fourier transform
method are presented.  Diode fabrication techniques are described and
experimental results are reported to be consistent with the theory.  (Author's







Frequency Modulation of a Gunn-Effect Oscillator by Magnetic TuningTitle Text
Zieger, D.Author Text
Electronics Letters (GB), vol. 3, no. 7, pp. 324-5, July 1967.Source Text
Keyword Text
Frequency-variation experiments of an X  band Gunn-effect oscillator are
described.  Frequency ranges of 600 MHZ at 9300 MHZ and 1200 MHZ at
10900 MHZ are covered with the aid of a ferrite-filled coaxial cavity and an
applied static magnetic field up to 4900Gs.  A qualitative explanation of the
covered bandwidth is given by the variation of permeability.  (Author's










Texas Instruments, Inc., Apparatus Division,  Dallas, Texas, Report No. C2-
927401-2, 1 August 1967.
Source Text
Keyword Text
The purpose of this  program is to develop a high probability communication
intercept receiver which is capable of simultaneous direction finding on all
signals in the 3- to 33-MHZ HF band.  This program is an outgrowth of
Contract NObsr 91367 in which the feasibility of using coherent optical
processing techniques to perform nonscanning spectrum surveillance and
direction finding was demonstrated.  Optical techniques are used to form the
equivalent of a multiple channel receiver where each input signal forms a spot
of light in the output plane.  The position of each spot of light is determined
by signal frequency and it contains the phase and amplitude modulation
characteristics of the original input signal.  This characteristic is used to
perform direction finding and signal demodulation.  A variety of output display
methods are possible, including direct observation and the use of a digitally
controlled vidicon camera tube to form a TV type display.  Each intercepted
signal may then be displayed on an X-Y coordinate system with direction of
arrival as one coordinate and frequency as the other.  The work program is
scheduled in three phases.  The first is a review of the concepts and definition
of the system parameters such as intermediate frequencies to be used, size
of optical and mechanical components, gain and bandwidth of amplifiers, etc.
The second phase is to design and construct the parts and to assemble an
operational system.  The third phase is the testing, rework if needed, and
demonstration of the system.  Acceptance testing and demonstration is
scheduled to take place at Southwest Research Institute in San Antonio,
Texas near the end of 1967.  (Author's abstract, technical report, English






The effectiveness of maximum-likelihood direction-finding.  Angular
coordinates of pulsed  incoherent scanning radar determined,
comparing efficiency of direction finding a minimum RMS  error and
maximum likelihood method
Title Text
Avdeev, V. V., Likharev, V. A.Author Text
Telecommunications and Radio Engineering, Part II - Radio Engineering,  Vol.
22, pages 134-138, Translations: Radiotekhnika, Vol. 22, August 1967, pages
88-93, 1967.
Source Text
position errors, radio direction finders, signal
processing, angles (geometry), computerized
simulation, coordinates, digital computers,
optimization, radiation distribution, root-mean-square







Efficiency of direction finding according to maximum likelihood.
Angular coordinates of  pulsed incoherent scanning radar determined,
comparing efficiency of direction finding by  minimum RMS error and
maximum likelihood method
Title Text
Avdeev, V. V., Likharev, V. A.Author Text
Radiotekhnika, Vol. 22, pages 88-93,  August 1967. 13 Refs. In Russian,
1967.
Source Text
position error, radar direction finder, signal
processing, angular, coordinate, determination,
direction, efficiency, error, finder, finding, maximum,
mean, minimum, position, probability,  processing,







The Effectiveness of Maximum-Likelihood Direction FindingTitle Text
Avdeyev, V. V. and Likharev, V. A.Author Text
Telecommunications, no. 8, pp. 134+, August 1967.Source Text
Keyword Text
By simulating on a digital computer the signal-processing algorithms of  a
pulsed scanning radar, it is shown that, allowing for the radiation pattern and
the target-fluctuation characteristics, the accuracy of maximum-likelihood
direction finding  is worse by a factor of 1.2 than the optimum direction-finding







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, Albert D., Dyson, John D. and Ernst, Edward W.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Illinois, Quarterly
Report No. 1, RRL publication No. 326, DDC No.  AD 822 929L, August 1967.
Source Text
Keyword Text
The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MF-HF-VHF range
is being done under two tasks.  Under the first task, entitled radio direction
finder and radiolocation system engineering, the results of a study of a
Poynting vector type RDF system are given; an automatic readout of the
differential-phase data from a radio interferometer via an analog-to-digital-to-
paper tape punch conversion system is being completed and a method for
electronic scanning of a cross-type RDF array is described.  In connection
with the second task, entitled directional radio propagation and radiolocation
research, the results of some very short-range,  very high-elevation angle of
arrival radiolocation studies are given in a series of curves showing angle-of-
arrival deviations on 3 to 4 MHZ signals originating from target sources 18-50
miles away.  Both ground and sky-wave signal modes are received and
separated.  (Authors' abstract, technical report, English language, file no.
RRL 326, radio equipment, direction finding, antenna arrays, radio







Some Recent Developments in the Field of Wullenweber Radio Direction




Technical Note No. 2, Contract N00014-67-A-0305-0002, University of Illinois,




This report is a survey of some of the recent investigations concerned with
radio direction finding using a Wullenweber type system at the University of
Illinois Radiolocation Research Laboratory.  The term "Wullenweber" denotes
a circularly disposed antenna receiving array placed in front of a circular
reflecting screen composed of thin vertical wires.  The diameter of the
individual element circle is large compared with the operating wavelength,
thus qualifying the system as a wide aperture type.  The antenna elements
are scanned by means of a mechanically operated capacitively coupled
scanner (goniometer) forming several beams which may be scanned through
the full 360 degrees azimuth.  In 1955, the University of Illinois Radiolocation
Research Laboratory received a contract from the Navy Bureau of Ships to
"develop an antenna array for a radio direction finder of the Wullenweber type,
to fabricate and install the array, and to evaluate the direction finding system
consisting of this array and suitable terminal equipment."  The array
construction and testing was completed in January 1959.  A description of the
array built under this contract follows:  Frequency range--4 to 16 MHZ,
element circle diameter--303 meters, screen circle diameter--291 meters,
number of elements--120, screen height--20 meters, element type--folded
loaded monopole using transformer matching at base to Z0 = 50 ohms,
element feed cables--pressurized styroflex Z0 = 50 ohms.  Several pictures
illustrating this array follow at the end of this chapter.  Following the
construction of the array, a period of evaluation  of the entire system led to
complete redesign of the terminal equipment to provide an instrument capable
of obtaining reliable propagation data.  One piece of this redesigned
equipment is the goniometer now in use.  The justification for replacement of
the original goniometer was:  (1) The original scanner had as much as 30 dB
loss across its terminals at some frequencies.  The new goniometer has a
maximum of 3 dB attenuation at any frequencies, thus considerably improving
system sensitivity.  (2) More flexibility was needed.  A description of this new
scanner follows:  Frequency range--high band, 4-12 MHZ, low band, 7-21
MHZ; scanning rate--variable, 0 to 15 scans per second.  beam may also be
Abstract Text
hand steered in the slew mode; cophasal angle--high band, 10 degrees, low
band, 20 degrees; RF outputs available on each band--sum, difference, single
test plate, individual right and left bank voltages.  The most significant
development in the redesign effort on the existing terminal equipment to better
equip it for propagation research has been the development of various digital
bearing extraction methods.  This phase of the research and development at
the laboratory has been a primary one in recent years and is the major topic
for discussion here.  (Author's abstract, technical report, English language,





Report of NRL ProgressTitle Text
Butler, J. W., Carosella, C. A.Author Text
Report, 52 pages; August, 1967.  Authors employed:  Naval Research Lab.,
Washington, D. C.
Source Text
naval research, reports, atmosphere, astrophysics,
chemistry, mechanics, metallurgy, ceramic materials,
radar, radio  interferometers, direction finding, solid
state physics, solar  cells, shielding, electromagnetic
properties
Keyword Text
Complete papers:  The total electromagnetic energies possessed  by
convection currents; and shielding of solar cells against  Van Allen belt
protons. Summaries are given of research in the  following fields: atmosphere
and astrophysics, chemistry,  mechanics, metallurgy and ceramics, radar,






Radar Observations of Mars and Jupiter at  70 CMTitle Text
Dyce, R. B. and Pettengill, G. H.Author Text
The Astronomical J., vol. 72, no. 6, pp. 771-7, August 1967.Source Text
Keyword Text
The radar cross section of Mars at 430 MHZ (70 cm wavelength) has been
measured during the opposition in March 1965 to vary between 0.03 and 0.13
times the geometric cross section with an average value of about 0.07, similar
to that found for the moon.  Correlation between high values of cross section
and centrally located, visually dark regions of the surface is noted.  Spectral
analysis discloses a persistent, low-level broad-band scattering component in
addition to a more variable and prominent narrow-band component.  In
general, the Martian surface slopes corresponding to the latter (quasi-
specular) component are substantially smoother than the lunar surface slopes
similarly derived.  Measurements of echo delay to the planet  Mars are
reported which span the period 19 November 1964 to 3 June 1965.  A search
for radar echoes from Jupiter at 430 MHZ during the oppositions of 1964 and
1965 failed to yield positive results, despite a sensitivity several orders of
magnitude better than employed by other groups in earlier (1963) attempts at







Bibliography of Reports January 1964 through August 1967Title Text
Ernst, Edward W.Author Text
Radiolocation Research Lab., Dept. of Electrical Engineering, Engineering
Experiment Station, University of Illinois, Urbana, Illinois, RRL Publication No.
333, Technical Note No. 3, August 1967.
Source Text
Keyword Text
This document lists reports, by RRL reference number) which have been
prepared from January 1964 through August 1967 by the Radiolocation
Research Laboratory, Department of Electrical Engineering, University of
Illinois, Urbana, Illinois.  Most of these reports were intended for limited
distribution, so additional copies are, for most reports, not presently available.
 The research efforts described in these reports were supported by the
Department of the Navy under the Office of Naval Research and the Bureau of
Ships, and the Department of the Army under the U.S. Army Electronics
Command.  The following contracts have been active during the period
covered by these reports.  U.S. Army Electronics Command:  DAAB-07-67-C-
0306, DA 28-043 AMC 01333(E), DA 28-043-AMC 01351(E), DA 36-039 AMC
03720(E), DA 36-039 SC 87264; Bureau of Ships: Nobsr 85243, Nobsr 89229;
Office of Naval Research: Nonr 1834(02), N00014-66-C0010A02, N00014-67-A-







Correlation in Angle Diversity ReceptionTitle Text
Gosenchenko, S. G. and Korniyenko, M.  G.Author Text
Telecommunications, no. 8, pp. 47-50, August 1967.Source Text
Keyword Text
A formula is derived for the correlation coefficient between the signal
amplitudes in horizontal-angle-diversity antennas, for a Rayleigh field
amplitude distribution in long-range tropospheric propagation (LTP).  The
theoretical results are compared with experimental data.  (Abstract source






Excitation of Higher-Order Antenna Modes by Multipath PropagationTitle Text
Harkless, E. T. and Lenzing, H.  F.Author Text
Trans. I.E.E.E., vol. COM-15, no. 4, pp. 597-603, August 1967.Source Text
Keyword Text
Deep fading on microwave line-of-sight radio relay links is known to be caused
by two or more rays arriving at the receiving antenna at slightly different
angles in the vertical plane.  Destructive interference between these rays can
produce deep fades (30 dB or more) of the received signal.  In the experiment
described, it was found  that deep fading is often accompanied by strong
higher-order mode excitation of the receiving horn-reflector antenna.  The
particular higher-order mode measured in this experiment was the TE(02),
which is excited by horizontally  polarized rays arriving off the antenna axis in
the vertical plane.  The TE(02) mode as well as the dominant TE(01) mode of
the receiving horn-reflector antenna were continuously monitored for the
summer of 1966.  The experiment was conducted on a 22.8-mile path in New
Jersey at a frequency of 6 GHz.  Statistical distributions for the received
signal level in the dominant mode, as well as statistical distributions for
optimum selection of the TE(01) and TE(02) signals, are presented.  (Authors'






Large Traveling-Ionospheric-Disturbances Observed at Mid-latitudes
Utilizing the High Resolution H.F. Backscatter Technique
Title Text
Hunsucker, R. D. and Tveten, L. H.Author Text
J. Atmos. Terrest. Phys., vol. 29, pp. 909-16, August 1967.Source Text
Keyword Text
During the period November 21 through December 12, 1963, large traveling-
ionospheric-disturbances (TIDs) were observed on ground-scatter records
obtained with the ITSA/ESSA high-resolution azimuth-scan backscatter
system at a frequency of 17·6 MHZ.  Simultaneous auroral zone data from
College, Alaska, indicate that over half of the TIDs observed from Boulder
traveling toward the southeast were preceded by auroral zone disturbances.
Horizontal propagation velocities deduced from the TID observations are
consistent with predicted velocities for imperfectly ducted internal gravity
waves at F-region heights.  It is suggested that auroral zone perturbations are
a possible generating mechanism for atmospheric gravity waves which then
propagate in a southeasterly direction over great circle paths exceeding 5000
km and are manifested as large TIDs observed by the Boulder scan-







The characteristics of spatial filtration of some types of electronic-optical
direction finder  scanners.  Spatial filtering characteristics of electronic
optical direction-finder scanning devices
Title Text
Levshin, V. L.Author Text
Cybernetics, No. 3, pages 220-237, 21 August 1967.   REFS /See N67-35801
21-10, 1967.  Author employed:  Joint Publications Research Service,
Washington, D. C.
Source Text
electro, optics, scanning device, spatial filtering,
characteristics, device, direction finder,  electronic,
filtering, interference, optical, random, ratio,







A Study and Investigation of a UHF-VHF AntennaTitle Text
Lyon, John A. M., Chen, Chao-chun, et al.Author Text
University of Michigan, Radiation Lab., Ann Arbor, Michigan, Quarterly Report
No. 6, DDC No. AD 821 448, August 1967.
Source Text
Keyword Text
The report discussed the activity and accomplishment of the various aspects
of four assigned tasks.  Under Task 1, studies centered upon the
development of a helical slow wave structure utilizing ferrite.  The objective is
to use this helical structure as a winding on a log conical spiral.  In this way,
the ferrite loading material would be associated with the conductor of the log
conical spiral rather than as a core.  A ferrite loaded slot array was studied
under Task 2.  Some preliminary results are given utilizing type Q-3 ferrite
sticks in transmission line fed slots.  As a result, the type of ferrite loaded
slot arrays will be completely changed in future work.  Individually ferrite slots
will be used rather than those fed by a waveguide.  The objectives under the
new program of ferrite loaded arrays are described in some detail.  Under
Task 3, studies were made on ferrite rod antennas.  Most of the work has
been on analysis of such antennas.  (Abstract source unknown, technical
report, English language, document not available, conical antennas, ferrites,
helical antennas, slot antennas, spiral antennas, antenna arrays, ultrahigh
frequency, very high frequency, magnetic cores, rods, waveguide slots,
dielectrics, electromagnetism, high frequency, tuning devices, resonant






A Statistical Analysis of Siting Error in Radio  Direction-Finding.
<NOTE> Interim rept.
Title Text
Lyons, Laurence A.Author Text
Report DSD-R-161,  146 pages; August, 1967.  Author employed:  Syracuse
University, Research Corp,  Defense Systems Div., New York.
Source Text
direction finding, radio equipment, errors, statistical
 analysis, high frequency, mathematical models
Keyword Text
A statistical model was developed for a direction-finding site  at HF (1 -30
MHZ) The model was used to analyze the effects of  extended re-radiators on
D/F accuracy and was examined both  theoretically and experimentally. An
explicit expression is  obtained for the probability density distribution of the
electric field amplitude as a function of each of two  quantities; azimuthal
position of the transmitter and  transmitter frequency. The distribution is
shown to be a  one-parameter Rice distribution in each case. The parameter
may be obtained by sampling over either azimuthal angle or  frequency. It is
suggested that this parameter be used as a  single-number criterion for the






Installation and Compensation Problems of  the AD-722 Radio CompassTitle Text
Marvucic, KostaAuthor Text
Foreign Technology Div., Wright-Patterson AFB, Ohio, Report No. FTD-HT-67-
46, DDC No. AD 829 726, August 1967.
Source Text
Keyword Text
A description of the AD-722 direction finder is given in general terms.  To
avoid deviation and errors in reading, it should be equipped with a crossed-
loop antenna and the instructions strictly followed in mounting the antenna on
the aircraft.  The same is true of the QE deviation corrector.
Recommendations are given for setting the direction finder on the aircraft,
using a place in the field free of electric interferences, caused by power lines,
signal lines, or other electrical equipment.  The QE corrector should not show
an error exceeding plus or minus 2 degrees.  Higher errors indicate an
incorrect mounting of the aircraft antenna.  After the direction finder is set on
the ground, it must be checked in flight at altitudes of 100 and 2000 meters.
(Abstract source unknown, technical report, English language, document not
available, radio compasses, aircraft antennas, direction finding, radio






Installation and Compensation Problems of the AD-722 Radio CompassTitle Text
Marvucic, KostaAuthor Text
Report FTD-HT-67-46,  10 pages; August, 1967.  Author employed:  Foreign
Technology Division, Wright-Patterson AFB Ohio.
Source Text
radio compasses, aircraft antennas, direction finding,
radio navigation, airborne,  installation, errors,
performance (engineering), Yugoslavia, translations,
NTISDODXD
Keyword Text
A description of the AD-722 direction finder is given in general terms. To avoid
 deviation and errors in reading, it should be equipped with a crossed-loop
antenna and  the instructions strictly followed in mounting the antenna on the
aircraft.  The same is  true of the QE deviation corrector. Recommendations
are given for setting the direction  finder on the aircraft, using a place in the
field free of electric interferences, caused by  power lines, signal lines, or
other electrical equipment. The QE corrector should not  show an error
exceeding plus or minus 2 degrees. Higher errors indicate an incorrect
mounting of the aircraft antenna. After the direction finder is set on the ground






Spectral Line Interferometry with Independent Time Standards at
Stations Separated by 845 Kilometers
Title Text
Moran, J. M., Crowther, P. P., et al.Author Text
Science, vol. 157, pp. 676-7, August 1967.Source Text
Keyword Text
An  upper limit of 0.02 second of arc has been determined for a hydroxyl
radical (OH) emission region associated with the radio source W3, with the
use of a Michelson interferometer consisting of two radio telescopes 845
kilometers apart.  Timing was provided at the stations by independent atomic
frequency standards.   The 1665-megahertz radiation was translated to video
frequency and recorded digitally on magnetic tapes which were later
processed by computer, yielding fringe phase and amplitude as a function of
frequency over the received bandwidth.  (Authors' abstract, formal literature,






Down-to-Earth Army AntennaTitle Text
Patterson, Kenneth H.Author Text
Electronics, vol. 40, no. 17, pp. 111-14, 21 August 1967.Source Text
Keyword Text
Built low and compact for field radio operations, a vertical loop is easy to
transport and set up.  Early square-shaped models got high efficiency ratings,
and an octagonal version is even better.  (Abstract source unknown, formal






Development of Airline Type Precision OR Receiver System,  Pvor(M).Title Text
Piper, Robert G.Author Text
Final Report:  Report FAA-RD-67-53, 76 pages; August, 1967.  Author
employed:  Wilcox Electric Co Inc Kansas City, Mo.
Source Text
radio receivers, radio navigation, commercial planes,
navigational aids, very high frequency, radio
equipment,  airborne, course indicators, direction
finding, test  equipment, design, circuits, wiring
diagrams, all-weather  aviation
Keyword Text
The objective was to design and produce an engineering model  aircraft
navigation receiver system to be used for testing the  Multilobe Precision VHF
Omnirange system, PVOR(M) To assure  optimum reliability and stability of
the receiver system, the  most advanced techniques were employed. The
receiver system  consists of a modified airline-type VHF navigation receiver
and a modified Course Deviation Indicator/Omni Bearing  Selector (CDI/OBS)
instrument. The modified receiver system  permits reception and display of
Multilobe precision OR  signals as well as the conventional OR and Localizer






On the Time Averaged Radar Cross Section of the MoonTitle Text
Ruffine, Richard S.Author Text
J. Geophys. Res., vol. 72, no. 16, pp. 4069-73, 15 August 1967.Source Text
Keyword Text
It has been argued that the introduction of an ensemble average in
calculations of lunar backscatter may not be justified because of the limited
sample of the lunar surface illuminated during a backscatter measurement.
By taking explicit account of the relative motion of the moon and earth and by
assuming that the effective area illuminated remains the same during the
observation period, we have been able to derive an expression for the RMS
error caused by replacing time averages with ensemble averages in the
autocorrelation of the scatter amplitude.  This error is found to depend on the
total averaging time as well as on the liberation rate.  For lunar backscatter, it
is shown that the error is less than 10 percent for a radar that averages 600
sec during lunar transit.  (Abstract source unknown, formal literature, English






Radiation Efficiency of Variable-Wave-Velocity Horizontal Antenna Near
the Earth
Title Text
Seeley, Elwin W. and Smith, Robert D.Author Text




Measurements were made on a horizontal conductor near the earth with
periodic series capacitance inserted to control the wave velocity along the
antenna.  Increases in radiation efficiency as great as 15 fold were observed.
The correlation between theoretical and experimental antenna efficiency was






High Frequency InterferometryTitle Text
Sherrill, W. M.Author Text




A critical review of current radio interferometer techniques useful both in
ionospheric and radio astronomy research shows the applicability of phase
comparison interferometry to tactical radio direction finding.  The features of
HF interferometers built at Slough, Marconi Ltd., University of Illinois,
University of Auckland, and NRC, Canada, are compared and contrasted to
show the various techniques developed to solve the problems of phase angle
and arrival angle ambiguities for wide baseline interferometers.  A theory is
outlined for computing a general interferometer array response to ionosphere
emergent rays which possess specular and scattered components
corresponding to the "core and halo" model of the ionospheric source.  The
computing program is summarized.  Also, the results of the initial tests
leading to an experimental parameter study of HF interferometer
instrumentation requirements are outlined.  A bibliography of 63 critically
selected papers is included relating to radio interferometry.  (Author's






Internal Structure and Energy Emission of JupiterTitle Text
Smoluchowski, R.Author Text
Nature, vol. 215, pp. 691-5, 12 August 1967.Source Text
Keyword Text
Jupiter emits much more energy than it absorbs.  Explanations of the source
of this heat depend upon our knowledge of its interior and of the behavior of
condensed matter at very high temperatures and pressures.  (Abstract source






Ionospheric Phase- and Group-PathTitle Text
Toman, K.Author Text
J. Atmos. Terrest. Phys., vol. 29, pp. 1019-23, August 1967.Source Text
Keyword Text
For a 5 MHZ continuous-wave transmission from WWV,  Beltsville, Maryland,
to Air Force Cambridge Research Laboratories (AFCRL), Bedford,
Massachusetts, carrier- and modulation phase-measurements are discussed.
 Carrier phase perturbations due to mode interference are examined and the
method used for obtaining relative phase path variations is described.  For
slightly different frequencies the modulation phase is used to determine the
total group path.  Phase- and group-path variations are illustrated for a night-
time traveling ionospheric disturbance.  The relationship between dφ|df and
the group path offers the possibility of measuring the transmission time of
certain radio signals if transmitter and receiver are separated.  (Abstract






Electromagnetic Radiation Associated with Nonlinear Spin Resonance in
a Ferrite
Title Text
Vashkovskii, A. V. and Monosov, Ya. A.Author Text




In certain defined conditions, the spin waves, excited parametrically in a
ferrite, may be converted to E.M. waves with consequent radiation from the
ferrite.  This radiation is associated with scattering of spin waves at the
oscillatory lattice.   Lattice oscillations are due to instability of the nonlinear
ferromagnetic resonance arising from the inertial nature of setting-up the
longitudinal vector components of the macroscopic magnetization of the
ferrite.  The power radiated reaches a few milliwatts.  The radiation may be
stimulated by applying harmonic signals at selected frequencies with band 1-
10 Mc/s to the ferrite.  (Abstract source unknown, formal literature, English






Instruction Manual for Rack-Mounted Decitrak (Long-Life Models,)Title Text
AnonymousAuthor Text
Instruction Manual for Rack-Mounted Decitrak  (Long-Life Models,), Patent




The Decitrak System is a type of shaft angle encoder which  provides a true
decimal output without the need for translation.  The basic system consists of
only two units: the transmitter, and electronics package, which contains the
gate array and readout assembly.  The transmitter contains special gearing,
stationary code discs, and a corresponding number of rotating brush blocks.
The only electronic components located in the transmitter are resistors.  The
standard readout is of the lampbank variety, although a magnetic, electro
mechanical, or printer variety may be used when required.  Theta type C-506










Dept. of Electrical Engineering, the Ohio State University Research
Foundation, Columbus, Ohio, Electro Science Laboratory Report, No. 2142-
12, 30 September 1967.
Source Text
Keyword Text
Experimental techniques for exciting the H03 mode in rectangular waveguide
are discussed.  One technique is applicable to electronic tuning while the
other results in broad-band H03 mode excitation.   Experimental results are
given on the linear superposition of the H01 and H03 rectangular waveguide
models.  Work concerned with the implementation of an eight-element
digitally controlled slot-antennafier array is described.  The design
considerations and results for a 1 GHz slot-antennamitter are given.  (Author's






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, Albert D., Dyson, John D. and Ernst, Edward W.Author Text




First Quarterly Report on Contract DAAB-07-67-C-0306 for the period 1
January 1967 to 31 March 1967, RRL Publication No. 326, September 1967.
The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MF-HF-VHF range
is being done under two tasks.  Under the first task, entitled radio direction
finder and radiolocation system engineering, the results of a study of  a
Poynting Vector type RDF system are given; an automatic readout of the
differential-phase data from a radio interferometer via an analog-to-digital-to-
paper tape punch conversion system is being completed and a method for
electronic scanning of a cross-type RDF array is described.  In connection
with the second task, entitled directional radio propagation and radiolocation
research, the results of some very short-range, very high-elevation angle of
arrival radiolocation studies are given in a series of curves showing angle-of-
arrival deviations on 3 to 4 MHZ signals originating from target sources 18-50
miles away.  Both ground and sky-wave signal modes are received and







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, Albert D., Dyson, John D. and Ernst, Edward W.Author Text
Second Quarterly Report, 1 April 1967 - 30 June 1967, Contract DAAB-07-67-
C-0306, ECOM-0306-1, University of Illinois, Dept. of Electrical Engineering,
Urbana, Illinois, Report No. 29, RRL No. 330, September 1967.
Source Text
Keyword Text
The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MF-HF-VHF range
is being done under two tasks.  Under the first task, entitled radio direction
finder and radiolocation system engineering, experimental studies of two
methods for electronic scanning a cross-typed HF/DF array are given; an
investigation of pattern recognition to angle of arrival measurements on multi-
mode signals is given; and progress in automatic readout of differential-phase
data from a triple interferometer type RDF via an analog-to-digital-to-paper
tape punch conversion system is reported.  In connection with the second
task, entitled directional radio propagation and radiolocation research, the
interferometer-type RDF system is being used as an instrument for directional
propagation research on short and intermediate range target source signals.
Frequencies are 3, 4, and 4.6 MHZ.  Polarization-sensitive elements permit
separation of the two characteristic modes.  (Authors' abstract, technical






A Comparison of Sudden Ionospheric Frequency Deviations with Solar
X-Ray and Centimeter-Wave Emission During October 1963
Title Text
Baker, Donald M.Author Text
Institute for Telecommunication Sciences and Aeronomy, Boulder, Colorado,
ESSA Technical Report IER43-ITSA43, September 1967.
Source Text
Keyword Text
A simple model is developed which permits us to calculate the sudden
ionospheric frequency deviation which would be caused by a known solar x-
ray burst, or vice-versa, to calculate the time profile of the x-ray burst
responsible for an observed frequency deviation.  This model is also used to
compare the frequency deviations observed during six solar flares with the
time profiles of the solar emissions at centimeter and x-ray (0.5-10Å)
wavelengths which accompanied the flares.  Better time and spectral
resolution are needed in order to permit a detailed comparison of the
variations in the x-ray flux with the ionospherically induced frequency
deviations.  (Author's abstract, technical report, English language, file no.
1442, ionosphere, solar flare, solar x-ray emission, sudden frequency






Sound Localization Microphone SystemTitle Text
Brown, RonaldAuthor Text
LTV Research Center, Western Div., Anaheim, California, Final Report, DDC
No. AD 822 540L, September 1967.
Source Text
Keyword Text
The Phase I system consists of individual dynamic microphones coupled to a
control box and headset amplifier to allow monaural or stereo listening.  For
this application, the microphones could be deployed up to 200 feet from the
control box.  Both omnidirectional and cardioid microphones were supplied to
provide more flexibility in the field.  Following the successful completion of the
phase I field tests, it was possible to establish the operating criterion of the
RF link system.  This system, referenced herein as a binaural microphone
system, used the dynamic microphones at a fixed spacing of 9 inches
directed opposite to each other and coupled to a two-channel VHF
transmitter.  It was designed to be flexible for the field evaluation but still have
a minimum of failure modes.  The system performed the required task
successfully.  (Author's abstract, technical report, English language,
document not available, direction finding, microphones, acoustic detectors,
earphones, very high frequency, tropical regions, noise, audio amplifiers,







High-Speed Rotating-Beam Aerial ArrayTitle Text
Butson, P. C.Author Text
Proc. I.E.E. (G.B.), vol. 114, no. 9, pp. 1243-4, September 1967.Source Text
Keyword Text
An alternative to a system proposed by D. G. Kiely (See Abstract 1658 of
1967).  Between each aerial and a common junction point is inserted an
amplitude modulator in conjunction with a circulator.  The modulator enables
the control signal to vary the amplitude of the signal from the particular aerial
between a maximum value and substantially zero, in a sinusoidal manner.
The purpose of the circulators is to ensure that a good match is presented to
each arm of the junction at all times.  The modulation is applied with a phase
difference between each modulator corresponding to the angular displacement
between the associated aerials.  Thus the array is commutated.  (Abstract






Apparent Changes in the Rotation Rate of JupiterTitle Text
Dulk, George A.Author Text
Icarus 7, pp. 173-182, September 1967.Source Text
Keyword Text
The apparent change of Jupiter's rotation rate derived from decameter
emission probability histograms is shown to differ from the change derived by
comparing dynamic spectra of the radiation.  The dynamic spectra indicate
that the two major "sources" of radiation shifted longitudes in opposite
directions over the period from 1960 through 1965.  The drift of histogram
features and the drift of spectral features is attributed partly to emission beam
divergence as the Earth's declination changes, and partly to a slightly
incorrect System III period.  The observations are explained by a model in
which much of Jupiter's emission (especially the Io-related emission) is
beamed in a think conical sheet from Jupiter's northern hemisphere.  On
Earth, we observe the two regions where the sheet crosses the ecliptic plane.







Aerobee NB 3.196 (7 September 1967.   <NOTE> Meteorological data
rept.
Title Text
Dunaway, Gordon L.Author Text
Report DR-245, 49 pages; September, 1967.  Author employed:  Atmospheric
Sciences Lab White Sands Missile Range N Mex.
Source Text
sounding rockets, impact prediction, upper atmosphere,
meteorological phenomena New  Mexico, guided missile
ranges, rocket trajectories, exterior ballistics,
computer  programs, wind, velocity, direction finding,
sound transmission, anemometers,  meteorological
balloons, barometric pressure, atmospheric temperature,
humidity, dew  point, density, refractive index,
Aerobee, NTISDODXD
Keyword Text
Meteorological data gathered for the launching of Aerobee NB 3.196 are
presented for  the U. S. Naval Research Laboratory and for ballistic studies.






Interferometer Phase and Amplitude Measurements for Determining
Coherence Ration and Wavefront Correlation
Title Text
Fremouw, Edward J. and Lansinger, John  M.Author Text
Radio Science, vol. 2, no. 9, pp. 947-54, September 1967.Source Text
Keyword Text
Numerical results are presented which describe the statistics of scattered
signals observed with an interferometer.  The ratio of nonscattered to
scattered flux and the wavefront autocorrelation are related to the distributions
and average characteristics of real amplitude product and phase difference.  It
is shown how a combination of pure amplitude and phase-dominated
information can yield unique solutions for the two wavefront parameters
without a priori information concerning them.  The treatment is based on
assumption of a randomly phased angular spectrum.  (Abstract source






NAVAIRDEVCON On-Top Position-Indicator (OTPI) SystemTitle Text
Hogg, RichardAuthor Text
Naval Air Development Center, Aero-Electronic Technology Dept., Johnsville,




This report describes the development of an on-top-position-indicator (OTPI) to
provide an accurate on-top indication for homing against sonobuoys.  The
existing OTPI system, consisting of direction finder group AN/ARA-25 and
radio receiver R-1047A/A, provides bearing information accurate to ±50 feet
when used in conjunction with the existing airborne automatic direction finding
equipment.  (Author's abstract, technical report, English language, document
not available, direction finding, airborne, radio sonobuoys, radio homing,







Atmospheric Noise and its Influence on CommunicationsTitle Text
Horner, F.Author Text
Progress in Radio Science 1963-1966; International Scientific Radio Union,
General Assembly, 15th, Munich, West Germany, September 5-15, 1966,
Proceedings.  Part I - Radio Standards and Measurements, the Troposphere,
the Ionosphere, the Magnetosphere, and Noise of Terrestrial Origin, pp. 1112-




Review of recently completed work regarding the influence of atmospheric
noise on communications.  Properties of noise which have been studied in
recent research programs include intensities, short-term amplitude functions
and the relationship between integrated noise and the source characteristics.
Knowledge of the noise in polar regions has been improved; it appears that
lightning discharges may not be the predominant source of noise in the low
frequency band and at high latitudes.  Measurements of intensities are being
extended to frequencies well below 10 kc.  Many recordings in the vlf range,
primarily for ionospheric and solar research, are now being made with
calibrated apparatus and the results are being integrated into the general
pattern of noise distributions.  Estimates have been made of atmospheric
noise in space, based either on the intensities measured on the ground or on
the numbers and properties of individual discharges.  (Abstract source






A Nomogram for Atmospheric Radio RefractionTitle Text
Hudson, A. C.Author Text
Radio Science, vol. 2 (New Series), no. 9, pp. 1113+, September 1967.Source Text
Keyword Text
A six-stage nomogram is presented for determining the refraction of a radio
wave entering the earth's atmosphere in terms of surface meteorological
conditions and the apparent elevation angle of the incoming wave.  (Abstract






The Latest Naval Navigation Equipment of the Soviet UnionTitle Text
Kalinskii, I.Author Text
Foreign Technology Division, Wright-Patterson AFB, Ohio, Report No. FTD-
HT-67-275, (Unedited Rough Draft Translation of Morskoi Flot (USSR), no. 10,
pp. 22-3, 1965), DDC No. AD 670 917, September 1967.
Source Text
Keyword Text
Various aspects of three Soviet radio beacons presently in use in Soviet
waters are discussed.  (Abstract source unknown, technical report, English
language/Russian, document not available, ships, direction finding, naval
equipment, radio beacons, radio navigation, direction finding stations, solar







The Latest Naval Navigation Equipment of the Soviet Union  (Novoe V
Navigatsionnom Oborudovanii morei Sovetskogo Soiuza)
Title Text
Kalinskii, I.Author Text
Report FTD-HT-67-275,  13 pages; September, 1967.  Author employed:
Foreign Technology Div., Wright-Patterson AFB Ohio.
Source Text
ships, direction finding, naval equipment, radio
beacons,  radio navigation, direction finding stations,
solar cells,  navigational aids, accuracy, radio
frequency interference,  corrections, USSR, translations
Keyword Text







An Energy-Density Antenna for Independent Measurement of the Electric
and Magnetic Field
Title Text
Lee, W. C.Author Text
Bell System Techn. J., vol. 46, no. 7, pp. 1587-99, September 1967.Source Text
Keyword Text
An energy-density antenna which can measure both the E field and H field of
a plane wave simultaneously has been developed, consisting of two small
orthogonal semi-loops over a ground plane.  Hybrids were used to take the
sum and difference of the loop outputs, giving voltages uniquely proportional to
the E and H fields.  The loop dimensions and optimum configurations were
experimentally determined by measurements at a frequency of 836 MHZ in a
man-made free-space environment.  Energy-density computation from the
measured E and H fields of a standing wave in free space showed that the
maximum-to-minimum range of the energy density is much less than that of
either the E or H fields alone.  (Abstract source unknown, company published






The Pattern Error of a Straight Array as a Result of Unavoidable Phase
Deviations of the Radiator Currents
Title Text
Müller, R. and Bottenberg, H.Author Text
Frequenz, vol. 21, no. 9, pp. 282-5, September  1967.Source Text
Keyword Text
A consideration of the direction-finding error of a straight array reveals that
phase errors of the base-point currents are the more disturbing, the farther the
radiator under consideration is shifted outward.  The direction-finding error so
becomes comparable with the torque of a center-supported beam that carries
in depressions distributed at regular intervals balls that have different weights.
The probability is calculated with which an arbitrary torque appears.  For this
purpose, the number of combinations is determined for which this torque
occurs.  In the case of a very large number of balls, a distribution comes
about that has a distinct maximum near the point of equilibrium.  Extreme
torques, however, occur very seldom.  The mean torque is found to be about
one quarter of the maximum.  This result can be transferred to the direction-
finding antenna.  The anticipated direction-finding error decreases when the
number of radiators grows, while the error referred to the position of the first
zero in the antenna response pattern remains uniform.  (Abstract source






DF Display Improvement StudyTitle Text
Martin, Paul E.Author Text
Southwest Research Institute, San Antonio, Texas, Final Technical Report for
Contract No. AF 30(602)-4284, September 1967.
Source Text
Keyword Text
The results of an investigation and study of the man-machine relationship in
goniometric direction finding instrumentation using cathode-ray tube display
techniques have shown the operator is subject to random variation in
performance accuracy.  However, his overall performance was considered
good, but the random errors attributable to the operator are due to inattention
and fatigue.  Major contributions to the resultant bearing error apparently
originate on the machine side of the interface.  Improvements in display
precision and accuracy can be obtained by incorporation of AGC control,
pattern expansion, and changes in console design to reduce fatigue-causing







Use of the Beverage Antenna in Wide Aperture High Frequency
Direction Finding
Title Text
Martin, Paul E. and Dodge, CarlAuthor Text
Southwest Research Institute, San Antonio, Texas, Final Report, Volume I.
Research and Development, DDC No. AD 821 162L, 15 September, 1967.
Source Text
Keyword Text
Four years of research and development  concerning the use of the Beverage
antenna for high frequency radio direction finding are summarized in this two-
volume final report.  Volume I concerns all design details.  Bearing accuracy
tests on several configurations of circular arrays of  75-meter long elements
are described in Volume II.  A computer programmed general theory of the
Beverage antenna has been  completed to calculate azimuth and elevation
element and array patterns as a function of antenna length, height above
ground, array size, frequency, earth constants, phasing and many other
parameters.  Verifying experimental measurements are also reported.  The
development of a Wullenweber-type scan digital commutator to permit
extreme flexibility in arraying of any number of Beverage antennas with any
array spacing has been completed.  The present digital commutator design
has demonstrated reduction in switching transients below system noise
levels, good element to element isolation, satisfactory gain in each antenna
circuit, and predicted array gains.  Design details for an electronic digital
commutator (no rotating parts) have been completed.  The present design is a
suitable basis for control and programming by digital computer in a real time
adaptive system.  Research results have shown the value of Beverage
antennas as a low cost element in wideband circular wide aperture HF DF
arrays over soils of relatively either low or high conductivity.  The antenna is
essentially frequency independent with an endfire unidirectional aperiodic
pattern throughout the 1 to 30-MHZ range.  The input impedance, almost
totally resistive and uniformly flat over the frequency range of interest, can be
easily transformed to any standard feed cable impedance with a standing
wave ratio of less than 1.25/1.  Antenna dimensions need not exceed one
wavelength long or one meter above ground.  For a fixed size array, reduced
beamwidth and increased sensitivity is obtained with short antennas and a
large feed point radius rather than long antennas with a short feed point
radius.  Evaluation of the antenna in direction finder performance using
circular arrays including simultaneous comparison with an AN/TRD-15
Doppler system is reported.  Bearing accuracy tests show performance
comparable to the AN/TRD-15 in that, at times, one system then the other
exhibited more favorable accuracy performance.  Standard deviations obtained
in certain samples were below 2 degrees, but most were in the range of 2 to 3
Abstract Text
degrees with a few high consistent with previous reporting.  DF bearing
sensitivities exceed that of the AN/TRD-15.  Delivery of the developed
transportable Beverage direction finder to the U.S. Army including instruction
and maintenance manual is report.  (Authors' abstract, technical report,
English language, document not available, direction finding, antennas,
antenna arrays, high frequency, radio equipment, electronic commutators,
digital systems, electrical properties, accuracy, antenna radiation patterns,
goniometers, antenna simulators, computer programs, beverage antennas,





High Frequency InterferometryTitle Text
Mathews, R. B. and Sherrill, W. M.Author Text




The equations for computing phase angles for an array illuminated by a cone
of incident rays are rewritten.  The computing algorithm is detailed for the
computation involving as many as 50 rays, 50 array points, and 50 antenna
functions.  The methods for calculating bearings from sets of phase angles
and for resolving bearing ambiguities are detailed.  A computer program for
calculating bearings from the measured phase angles of an orthogonal array
is described in detail.  Small and moderate sized computer capabilities for
system control angle of arrival computations are compared.  The greater
control hardware options and computing speed make a moderate sized
computer (8,000 memory, 18 bit word length) preferable to the smaller
machines for this application.  (Authors' abstract, technical report, English






Principles of Antenna DesignTitle Text
Newman, D. B.Author Text
Electro-Technology, vol. 80, no. 3, pp. 53, 55-66, September 1967.Source Text
Keyword Text
Field relations that are applicable to antenna theory as embodied in Maxwell's
equations; propagation properties and problems; simple antennas, including
loop, stub, and slot antennas are considered.  (Abstract source unknown,






Backscattering from Rough TerrainTitle Text
Ott, R. H. and Schlak, G. A.Author Text
Institute for Telecommunication Sciences, Boulder, Colorado ESSA Technical
Report RL 60-ITS 57, September 1967.
Source Text
Keyword Text
Existing theoretical models for electromagnetic scattering from randomly
rough surfaces having homogeneous and isotropic statistics are investigated.
A primary objective is to determine the types of surface statistics that
produce realistic echo areas.  A secondary objective is to outline the range of
validity of the existing theory.  In particular, the echo areas for surfaces
corresponding to various joint probability density functions (JPDF) and
correlation functions are compared.  For surfaces with the same root mean
square slope, the echo area is found to be less dependent on the JPDF than
on the correlation function.  Special consideration is given to shadowing
effects, which are important for large angles of incidence from the vertical.
Also, the effect of finite conductivity is considered.  The effect of scattering by
trees on over-the-horizon radar (OHR) measurements is investigated
qualitatively.  It is concluded that the echo area of a rough surface alone (i.e.,
no trees, buildings, vehicles, etc.) at elevation angles used in OHR radar
experiments, is extremely small and is not an important factor in analyzing
the backscatter data obtained in OHR problems.  (Abstract source unknown,







Effects of propagation on the measurements of distance, angle of arrival
and Doppler effect in  earth-space links.   Propagation effects on




In-Progress in Radio Science 1963-1966, 15th International Scientific Radio
Union, General Assembly, Munich, West Germany September 5-15, 1966,
Proceedings.  Part 1 -Radio Standards and Measurement, the Troposphere,
the Ionosphere, the Magnetosphere and Noise of Terrestrial, Origin. A67-
28388 14-07 edited by R. W. Beatty, J. Herbstreit, G. M. Brown, and F.
Horner., Berkeley, Calif., International Scientific Radio Union, pages 596-608,
1967. Discussion, pages 609-613. 12 Refs., 1967.  Author employed:
/Ministero Delle Poste E Telecommunicazioni, Istituto Superiore Delle Poste E
Telecomunicazioni, Rome, Italy.
Source Text
atmospheric condition effect,  Doppler effect,
propagation mode, range measurement, angle,  arrival,
atmospheric, condition, conference, distance, effect,








An Evolutionary Sequence for Strong Radio SourcesTitle Text
Simon, M. and Drake, F. D.Author Text
Nature, vol. 215, pp. 1457-9, 30 September 1967.Source Text
Keyword Text
The authors attempt to show that the results of Heeschen on extra-galactic
radio sources can be simply interpreted in terms of a consistent evolutionary
sequence.  They suggest that only three stages of evolution are required:
particle injection into a jet-like structure; adiabatic expansion of a relativistic
gas; and, finally, pressure equilibrium with the inter-galactic gas.  This
suggests that the quasars are at cosmological distances.  (Abstract source






Statistics Package for the CDC G-20 (SPG-20)Title Text
Stucki, David E.Author Text
Technical Note No. 1, Contract N00014-67-A-0305-0002, University of Illinois,




The statistics package for the CDC G-20 (hereafter referred to as SPG-20)
was written for the FORTRAN user  of  the G-20.  The SPG-20 consists of
sixteen subroutines which encompass  the most needed and used
techniques of statistical analysis.  As the use of the G-20 for the analysis of
experimental data is increasing, it is expected that these subroutines will
provide a useful feature of the G-20 facility for many of the users.  The goals of
SPG-20 were to make these techniques available, use as little core space as
possible, and at the same time, make them as fast as possible.  These goals
have necessitated writing these subroutines in machine language (SPAR).
The achievement of these goals is indicated  by the fact that the subroutines
average seventy commands in length and by the fact that several execute at
speeds approaching their counterparts for the IBM 7094, a machine several
times as fast as the G-20.  (Abstract taken from author's design goals,






Dependence of Decametric Radio Emission from Jupiter on the Positions
of the First Two Galilean Satellites
Title Text
Tainen, Pentti O.Author Text
Nature, vol. 215, pp. 1467-8, 30 September 1967.Source Text
Keyword Text
Jovian Decametric radio emission is controlled by Io, the first Galilean
satellite of the planet, and it has been assumed that the determining factor is
the position of Io in its orbit as measured from superior geocentric conjunction
or from superior heliocentric conjunction.  It has also been shown that the
probability of emission is dependent on the position of Io with respect to the
plane which contains the magnetic axis of the planet.  (Abstract source






Ionospherically Propagated Sea ScatterTitle Text
Tveten, L. H.Author Text
Science, vol. 157, pp. 1302-4, 15 September 1967.Source Text
Keyword Text
Measurements of the spectrum of high-frequency radio waves scattered from
the sea surface and propagated by the ionosphere show that the expected
split-spectrum characteristic of scatter from the sea is preserved and
suggests the possible use of high-frequency backscatter with a high-
resolution receiving system to monitor varying sea state over wide areas.






Underwater Acoustic Wavefront Variations and Internal Waves.Title Text
Wagar, J. C., Beckerle, J. C., Worley, R. D.Author Text
Technical Report: Report WHO-REF-67-53, 13 pages; September, 1967.
Authors employed:   Woods Hole Oceanographic Institution Mass.
Source Text
ocean waves, sound transmission, underwater sound
equipment, least squares method, hydrophones, angle of
arrival, azimuth,  water waves, acoustic equipment,
time series analysis, environment
Keyword Text
Variations in the measurement of the direction of acoustic  wavefronts were
obtained in a deep water ocean experiment for  a fixed source and
hydrophone configuration. The nature of the  fluctuations are interpreted as






Quiet and Disturbed Structure and Variations of the Nighttime E RegionTitle Text
Wakai, NoboruAuthor Text
J. Geophys. Res., vol. 72, no. 17, pp. 4507-17, 1 September 1967.Source Text
Keyword Text
The maximum electron concentration of the nighttime E layer, the valley
above it, and the appearance of the intermediate layer are described in detail
from analyses of the low-frequency ionograms (50-2000 kHz) obtained at
Boulder for three nights of quiet, moderate, and severe geomagnetic activity.
Electron concentration profiles are obtained from the ionograms by a method
giving some information about the width and depth of valley minimums in the
nighttime E region.  These parameters are obtained by analysis  of parts of
the ordinary and extraordinary radio echo traces, and then cross-checked by
a ray-tracing process from which the complete  ordinary and extraordinary ray
curves (including the extraordinary ray below the gyrofrequency) are
calculated for comparison.  The profiles consistently show a deep, wide valley
on magnetically quiet nights, and are filled in with increasing ionization as
magnetic disturbance becomes more severe.  An intermediate layer develops
during strong disturbances.  The latitude variation of nocturnal ionization in the
intermediate region is shown.  Possible causes of the nighttime E layer are
discussed in connection with the results obtained.  (Abstract source






A High Speed Digital Recorder for Atmospheric Noise (Sferic) WaveformsTitle Text
Wulfing, D. A. and Hildebrand, V. E.Author Text
Naval Weapons Center Corona Labs., Corona, California, Report No. NOLC
739, 15 September 1967.
Source Text
Keyword Text
A high speed system for the digital acquisition of atmospheric noise (sferic)
waveforms is described.  System operation and reduction of data to obtain the
amplitude and phase spectrums of the sferic impulse between 0.5 and 60.0







Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D., and Ernst, E. W.Author Text
University of Illinois, Dept. of Electrical Engineering, Urbana, Illinois, Quarterly
Report No. 3, Report No. 30, RRL Publication No. 335, October 1967.
Source Text
Keyword Text
The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MF-HF-VHF range
is being done under two tasks.  Under the first task, entitled radio direction
finder and radio-location system engineering, electronic steering of the pencil-
beam pattern formed by a cross-array type HF/RDF system has been studied
in the laboratory; better phase vs frequency linearity is still required.  A
Poynting-vector type EM field probe is under study.  Progress and problems
connected with an automatic pattern recognition system are described.  An
analog-to-digital differential phase data acquisition system for the triple
interferometer type RDF system has been installed at the field station.  In
connection with the second task, entitled directional radio propagation and
radiolocation research, new results obtained with short range high elevation
angle of arrival studies in the 3-4 MHZ range are presented.  The physical
extent of "effective ionospheric tilts" in the neighborhood are shown to be
correlated over a radial distance of approximately 100 kilometers.  Some
measurable evidence is presented to show the lateral deviation affects of the
two characteristic, (o) and (x), propagation modes; these deviations appear to







Coherent Techniques for Automatic Direction FinderTitle Text
Battistelli, J. J., Perper, L. J. and Hessemer, R. A.Author Text
Electro Technical Analysis Corp., Tucson, Arizona, Quarterly Progress
Report No. 4, DDC No. AD 838 394L, October 1967.
Source Text
Keyword Text
A functional design was formulated for modification of the AN/ARN-89 ADF
set for coherent operation.  In this modification, improvements over the
AN/ARN-83 modification include improved acquisition and phase-lock circuitry
filtering techniques to reject received modulation at the ADF switching
frequency, and carrier positive-denfification techniques in transmission and
reception.  Measurements of the AN/ARN-89 PEDM receiver showed that
specifications were not met by this apparatus.  Since extensive changes will
be made in the EDM model, detailed measurements were postponed.
Theoretical studies were conducted of analog, linlock, and derived-rate
rejection phase lock.  A construction program was begun of phase lock
circuitry for empirical investigation of the principles theoretically investigated,
in the presence of noise and interfering signals.  (Authors' abstract, technical
report, English language, document not available, direction finding, automatic,
radio equipment, airborne, phase-locked systems, modification kits,
demodulation, theory, AN/ARN-89, coherent detection, avionics, light







On the Manual and Digital Computer Methods Used at Lindau for the




Radio Science, vol. 2 (New Series), no. 10, pp. 1205-32, October 1967.Source Text
Keyword Text
Real-height analysis of Multi frequency ordinary and extraordinary virtual-
height traces has been carried out at Lindau since 1956 with methods of our
own design.  They all take account of underlying ionization and extrapolate
the real-height profile up to the peak of  the layer under discussion.  This
extrapolation is based on observed virtual heights rather than on deduced real
heights.  At least second-order approximations of the profile are used here.
All of the methods allow for analysis of monotonic and nonmonotonic virtual-
height traces.  They differ only in their final accuracy.  A model method is
described first: only 8 min are necessary to reduce a simple F trace.  The
respective real-height data have proved very useful for statistical purposes.
Since 1957, very accurate and general manual methods have been in use.
One and one-half hours are necessary for a full analysis of one ionogram.
While these methods rely on an estimate by eye of the critical frequency of
the layer of interest, the digital computer method in general use at Lindau
since  1962 deduces this value too.  The accuracy of this digital computer
method is much better than the technical accuracy of the present
ionosondes.  A complete real-height analysis of one virtual-height trace,
showing a critical frequency of 16 MHZ, amounts to about 14 min of computer
time (IBM 650).  Test results on a series of theoretical ionograms of
monotonic and more or less complicated nonmonotonic electron density-
height profiles, valley profiles, are also reported.  (Author's abstract, formal






Rotor Blade AntennaTitle Text
Blume, W. C., Jamjyan, H. H., Rhodes, R., et al.Author Text
Lockheed Electronics Co., Plainfield, N.J., Quarterly Progress Report No. 1,
DDC no. AD 825 799L, October 1967.
Source Text
Keyword Text
Basic system concepts are described which provide for homing and/or
direction finding operations using a rotor blade antenna system.  Associated
error analyses and design considerations are discussed as related to
implementation of a rotor blade antenna homing and/or direction finding
system compatible with the AN/ARC-54 or similar U.S. Army radio sets.  The
adaptation of longitudinal slots, V slots and electronically small (integrated
active) antennas to the rotor blade configuration is discussed and theoretical
and empirical data are presented.  The requirements for a rotor blade position
and synchronization device are defined and a technique for implementation is
presented which provides compensation for changes in rotor speed.  (Authors'
abstract, technical report, English language, document not available, aircraft
antennas, rotor blades, rotary wings, radio homing, helicopters, radio
equipment, direction finding, slot antennas, compatibility, accuracy, antenna
components, coupling circuits, transmission lines, sensors, antenna radiation






DECCA Navigation System in NorwayTitle Text
Boger, E. K.Author Text
ETT (Norway), vol. 80, no. 26, pp. 543-8, 15 October 1967.Source Text
Keyword Text
Some salient point in the planning work which preceded the installation of the
DECCA Navigation System along the coast of Norway are described.  New,
fully transistorized equipment was developed in order to reduce the manning
problem posed by the operation of 21 transmitting stations.  A special system
was also developed for the remote control and monitoring of the transmitters.







Diameters of Some Quasars at a Wavelength of 66·9 CMTitle Text
Broten, N. W., Clarke, R. W., et al.Author Text
Nature, vol. 216, pp. 44-45, 7 October 1967.Source Text
Keyword Text
The measurement of  the diameter of radio sources in the range of 10-2 sec of
arc or less has recently been made possible by a new technique in radio
interferometry.  Independent stable local oscillators are  used to convert the
signals at the two stations to frequencies which are recorded on magnetic
tapes.   Inn principle, these long baseline interferometers (LBI) can operate at







Quarterly Progress Report on Research Studies on Problems Related to
Antennas
Title Text
Brown, L. L.Author Text
Electrical Engineering Research Lab., Engineering Experiment Station,
University of Illinois, Urbana, Illinois, Quarterly Report No. 8, 9 October 1967.
Source Text
Keyword Text
This work is being directed toward the development of the log-periodic array of
cavity-backed slots which will produce vertically polarized radiation without
having the structure projecting above the ground screen.  Several new loop
feed systems were constructed and tested in the cavity-backed slot array
designed for a 5:1 frequency band.  In each of these, a gradual taper of loop
size from an exact log-periodic geometry corresponding to the scale factor for
the slots and cavities was used.  The taper was introduced in an effort to
compensate for the slowing effect of the constant thickness dielectric backing
on the loop feed system.  A deterioration in patterns over a very small
frequency band in each log-period seemed traceable to the presence of the
dielectric since the patterns were satisfactory at all frequencies in a log-period
of the low frequency end of the operating band, but became progressively
worse as frequency increased.  (Author's abstract, technical report, English






Soil Conductivity Measurement Equipment (Experimental Model)Title Text
Converse, Merle and Moore, John D.Author Text




A capability to quickly measure soil conductivity is required for a number of
applications.  This experimental system based upon the "wave tilt" technique
provides the capability to perform ground conductivity measurements over a
wide frequency range in a minimum of time.  A transmitter, transmitting
antenna, receiver, and two receiving antennas are included in the system.  An
electromagnetic field is produced by the transmitting equipment.
Measurements  of the amplitude and phase differences between the vertical
component and horizontal wave tilt component  of the electromagnetic wave
are performed with the receiving equipment.  (The wave tilt of the
electromagnetic wave is determined by frequency and the effective ground
constants.)  The effective soil conductivity at a frequency using the data for
that frequency is obtained using one of three charts (selected on basis of
phase angle) and a nomograph.  An effective value for the earth's dielectric
constant is also obtained but is less meaningful because of the influence of
stratified earth.  This system was developed under Contract No. F30602-67-C-
0114.  Detailed theory of the technique will be found in the Final Report for
this contract.  A complete inventory of the components of the experimental
model of the soil conductivity measurement equipment is given in Appendix 1.







Influence of the Diffraction by Some Perfectly Conducting Obstacles on
the Direction Finding Precision of Electromagnetic Transmissions
Title Text
Dubost, G.Author Text
Ann. Radioelect. (France), vol. 22, pp.  368-86, October 1967.Source Text
Keyword Text
Knowing the diffraction of perfectly conducting obstacles, spherical or
cylindrical, the maximum error caused by them in locating electromagnetic
transmissions by means of a direction-finder is deduced.  The direction-finder
consists of two receiving channels associated with two directional aerials with
offset axes of radiation.  These maximum errors decrease as the centers of
phase of the two aerials are  brought closer together and as their directional
properties are enhanced.  (Abstract source unknown, formal literature,






Influence of the diffraction of some perfectly conducting obstacles on
the accuracy of  goniometry of electromagnetic emissions
Title Text
Dubost, G.Author Text
Annales de Radioelectricite, Vol. 22, no. 90, pages 368-86; October, 1967.Source Text
angular measurement, electromagnetic wave diffractionKeyword Text
Knowing the diffraction of perfectly conducting obstacles, spherical or
cylindrical, the  maximum error caused by them in locating electromagnetic
transmissions by means of a  direction-finder is deduced.  The direction-finder
consists of two receiving channels  associated with two directional aerials
with offset axes of radiation.  These maximum  errors decrease as the
centers of phase of the two aerials are brought closer together and  as their






Ionospheric Effects of Atmospheric WavesTitle Text
Georges, T. M.Author Text
ESSA Technical Report IER 57-ITSA 54, Institute for Telecommunication
Sciences and Aeronomy, Boulder, Colorado, October 1967.
Source Text
Acoustic-gravity waves, atmospheric waves, Doppler
effects, gravity waves, ground back scatter,
ionosphere, irregularities, ray tracing, traveling
disturbances
Keyword Text
We examine the theoretical and experimental evidence that disturbances in
the neutral air cause ionospheric motions that affect radio communications.
Violent atmospheric motions, such as may arise from auroral heating or
severe weather, are thought to generate long atmospheric waves which can
propagate to ionospheric heights.  These waves resemble sound waves but
have transverse air motions because of the influence of gravity.  They also
possess peculiar and complicated dispersion characteristics.  Such waves
are known to cause ionospheric motions principally because of the observed
effects of artificial sources, mainly nuclear bombs.  Atmospheric waves move
ionization mainly through neutral-electron collisions under the influence of the
earth's magnetic field, but neutral-density variations may also cause
ionization motions by altering electron-loss times.  We analyze a simple
model for the collisional interaction and derive expressions for the electron
density distribution due to an idealized atmospheric-wave disturbance.  The
many radio techniques used to observe traveling ionospheric disturbances
often disagree on irregularity properties because no distinction has been
made between at least two distinct kinds of disturbance, and because each
experimental technique imposes its own observational selections.  But when
these factors are taken into account, the observations o longer disagree, and
are all consistent with a model based on atmospheric waves.  We describe a
spaced-transmitter, CW-Doppler-sounding experiment which seems to be the
simplest method yet devised for monitoring ionospheric motions on a
continuous basis.  Medium-scale disturbances seen on Doppler records are
the same kind that cause the peculiar (h',t) traces seen by Munro and the
downward-traveling disturbances often seen on ionograms.  In a seven-month
observing period, an almost one-to-one correspondence is found between
large magnetic storms and the occurrence of a particular kind of very large
traveling disturbance.  A  method is devised for analyzing and displaying the
spectral content of quasi-random ionospheric phase-height fluctuations.  The
presence of narrow bands of fluctuation energy and the appearance of cutoffs
and a "forbidden" band suggest the influence of atmospheric-wave-filtering
Abstract Text
processes.  We simulate some radio observations by computer ray tracking
in a three-dimensional, time-varying ionosphere model containing a gravity-
wave-like disturbance.  Simulated radio-Doppler effects closely resemble
observations, and a synthetic ground-back scatter range-time record contains
features often seen experimentally.  Doppler effects are shown to be due to
the motions of ionization very near the radio reflection height.  The biggest
question, left largely unanswered, concerns the natural sources of
atmospheric-wave disturbances.  Sudden heating of the neutral air inn the
auroral regions seems to be the most likely source of most disturbances.
Large disturbances are related to magnetic activity and may be caused by
joule heating in the polar electrojet.  But another (unknown) heating source
seems to be responsible for more common, smaller traveling disturbances.  A
close connection has been found between short-period, localized ionospheric
oscillations and an instance of severe thunderstorm activity.  An extensive
bibliography of related literature is included.  (Author's abstract, technical





Tables of Virtual Heights for Models of Monotonic and Nonmonotonic
Ionospheric Layers
Title Text
Herbert, T. H.Author Text
vol. 2 (New Series), no. 10, pp. 1269-77, October 1967.Source Text
Keyword Text
A group of mathematical ionospheric models are defined and  given
numerically together with precisely calculated virtual heights.  The models are
intended to permit decisive tests and intercomparison of N(h) methods.











Radio Science, vol. 2 (New Series), no. 10, pp. 1177+, October 1967.Source Text
Keyword Text
A method for obtaining N(h) profiles from h'(f) curves by the direct use of the
phase refractive indices is developed for both the ordinary and extraordinary
modes.  The method is extended for solving the starting problem by the joint
use of ordinary and extraordinary h'(f) curves and by assuming the Chebyshev
expansion regarding the profile below fmin.  It is pointed out that the phase
height at fmin is useful for obtaining an accurate profile above fmin.  The profile is
assumed to be a monotonic function of height, but the method can be
extended to include the profile containing a valley.  The effect of the earth's
magnetic field is included without a height variation, and the method neglects
the effect of electron collisions.  (Author's abstract, formal literature, English






Ionospheric Electron-Density Profiles with Continuous Gradients and
Underlying Ionization Corrections. II. Formulation for a Digital Computer
Title Text
Howe, H. Herbert and Mckinnis, Dean E.Author Text
Radio Science, vol. 2 (New Series), no. 10, pp. 1135-58, October 1967.Source Text
Keyword Text
Details are given of a practical computer formulation of the solution to the
ionogram real-height problem developed at the Institute for Telecommunication
Sciences and Aeronomy (ITSA) by A. K. Paul.  The method can make full
joint or independent use of the ordinary and extraordinary group-height
information available from modern high-quality radio soundings of the
ionosphere.  It takes advantage of the strong dependence of group height on
the vertical electron-density gradient at the reflection level to provide a profile
with continuous gradients; this is an important feature when applying profile
data to radio ray tracing or certain  aeronomical problems.  Corrections for the
"starting" and "valley" portions of the distribution (not directly observed on the
sounding) are made by fitting simple models for these regions to  portions of
the ordinary and/or extraordinary echo data.  The problem of numerical
convergence of integrals involving the group refractive index infinity is solved
by a new expression for the index in which the singular  part can be
integrated explicitly.  The layer maximum is obtained by a parabolic
extrapolation which maintains  the continuity of gradient to the layer peak and
which does not require an independent estimate of the critical frequency.






Eliminating Scattering Errors in Electromagnetic-Field MeasurementsTitle Text
Humphrey, L. C.Author Text
Electro-Technology, pp. 46+, October 1967.Source Text
Keyword Text
Nearby towers, vehicles, and buildings can scatter electromagnetic fields,
making measurements inaccurate.  Here are guidelines for estimating the
effects of scattering and compensating for them.  Conducting structures in the
vicinity of such communication systems as radar and their associated field-
strength measuring equipment can distort the electromagnetic field involved
to the extent that measurement accuracy or system operation are strongly
affected.  The amount of field scattered by a variety of simple structures can
be computed as a function of frequency and structure size.  Although the
shapes of structures actually encountered in practice are probably more
complex than those discussed here, it is usually possible to estimate the
effects on the basis of simple structures of approximately the same shape.
Only the amplitudes of scattering disturbances are discussed here.  Phase,
which depends on the resonance characteristics of the scattering structure, is
too sensitive to its shape to be approximated in this way.  (Author's abstract,






Comparison of Mobile Radio Transmission at UHF and X BandTitle Text
Jakes, W. C. Jr. and Reudink, D. O.Author Text
Trans. I.E.E.E., vol. VT-16, no. 1, pp. 10-14, October 1967.Source Text
Keyword Text
Experimental measurements of mobile radio transmission have been made in
a suburban area at 0.836 GHz and 11.2 GHz.  The results are presented in
terms of average transmission loss, level crossing rates, power spectra,
average duration of fades, and probability distributions.  Fading rates were
predictably higher at 11.2 GHz but the average excess path loss over the free
space calculation was comparable to the values obtained at UHF, lending
encouragement to possible exploitation of the higher microwave bands for







Radar Echoes from Venus at 38 Mc/Sec.Title Text
James, J. C., Ingalls, R. P. and Rainville, L. P.Author Text
The Astronomical J., vol. 72, no. 8, pp. 1047-50, October 1967.Source Text
Keyword Text
Results of a series of radar studies of Venus are presented.  The average
radar cross section was about 13 percent but there were large fluctuations in
the cross section and the period of fluctuation was about nine days.  Several
possible explanations for this fluctuation re mentioned, but the cause is not
definitely determined.  (Abstract source unknown, formal literature, English






On Radar Ambiguity Functions Including Angle and Angle-RateTitle Text
James, P. W.Author Text
Report RAE-TR-67266,  24 pages; October, 1967. Author employed:  Royal
Aircraft Establishment Farnborough, England
Source Text
radar signals, mathematical analysis, radar equipment,
tuning devices, ranges (distance), angle of arrival,
multiple  operation, resolution, direction finding,
radar receivers, simultaneous reception (radar),
ambiguity functions
Keyword Text
The purpose of the report is to develop an ambiguity function  depending on
the angle of arrival of a signal, and on the rate  of change of angle; and to






Computation and Application of Synoptic Ionospheric ProfilesTitle Text
Laird, A. R. and Wright, J. W.Author Text
Radio Science, vol. 2 (New Series), no. 10, pp. 1255-61, October 1967.Source Text
Keyword Text
Results from the Institute for Telecommunication Sciences and Aeronomy
(ITSA) synoptic surveys of ionospheric morphology by systematic calculation
of large numbers of electron-density profiles are described.  Averages of
individual hourly profiles provide a quantitative measure of the day-to-day
variability of the ionosphere in addition to much information concerning
average ionospheric structure.  The average profiles can also be obtained from
a "composite virtual-height curve" representing all of  the observations at a
given hour in a month.  It is shown that these two ways of obtaining averages
are equivalently useful for survey purposes.  Observations from five years of
profile calculations using both systems illustrate the decrease of F-region
electron content, height of peak density, and characteristic thickness with
decreasing solar flux in a 12-month running average.  (Authors' abstract,






Theoretical and Experimental Study of the Properties of the Signal from
an Energy Density Mobile Radio Antenna
Title Text
Lee, W. C.Author Text
Trans. I.E.E.E., vol. VT-16, no. 1, pp. 25-32, October 1967.Source Text
Keyword Text
This paper describes utilization of the energy density concept to reduce the
effect of signal fading.  An antenna was developed which could receive three
field components Ez, Hx, and Hy simultaneously from a mobile radio field.
Summing the squares of these signals then gave an output proportional to the
energy density.  Comparing the observed level crossing rates, the average
duration of fades, and the power spectra of the electric field alone with those
of the energy density signal, it was found that the latter faded much less
frequently than the E field.  A theoretical analysis was developed from a
simple statistical model, with results that were in reasonable agreement with







Study and Investigation of a UHF-VHF AntennaTitle Text
Lyon, John A. M., Chen, C., Parker, J. C. and Smith, D. L.Author Text
The University of Michigan Radiation Lab., Dept. of Electrical Engineering,




This report covers the work effort in the various tasks of the project for a three-
month period.  The report goes into considerable detail since it includes
substantial analysis, computer results, and experimental data.  In all of the
tasks, substantial  progress has been made.  However, in one task, a
complete reorientation of the work program has been made.  Under Task II, on
slot arrays, it has been found necessary to simplify the work and also to avoid
difficulties with materials.  This should allow development of new array
utilizing ferrite filled rectangular slots developed in the prior contract work of
this group.  (Authors' abstract, technical report, English language, document
not available, conical antennas, feasibility studies, spiral antennas, design,
ferrites, ultrahigh frequency, very high frequency, helical antennas,







Investigation of High Angle Direction Finder Antenna Systems for
Multipolarized Fields (2-6 MHz)
Title Text
Martin, P. E., Walker, G. B., and Dodge, C.Author Text




A theoretical and experimental program to develop a direction finder antenna
element that would effectively use energy contained in the horizontally
polarized components of steeply downcoming skywave radio signals between
2 and 6 MHz to determine the direction of arrival when instrumented with
existing transportable DF equipment has been completed.  The theoretical
investigation showed that various electrically small antenna elements
(including crossed vertical loops, crossed veedipoles and crossed horizontal
dipoles) can provide the desired high angle coverage when instrumented as
Doppler, Adcock and Interferometer systems.  Of these possibilities, the
experimental program was devoted to the design, construction and testing of
an exploratory development model of a crossed loop antenna system that
could be instrumented with existing AN/TRD-15 Doppler equipment.   Each
monopole in the conventional Doppler was replaced by a crossed pair of
vertical loops.  The performance of the new system (Loop-Doppler) was
evaluated by comparison with a conventional Doppler (Monopole-Doppler) in
side-by-side DF pattern displays and the accumulation of simultaneous
bearing intercepts of on-the-air signals.  The evaluation for steeply
downcoming signals was assisted by obtaining 16mm movie film recordings
of the side-by-side displays, including a polarimeter, of signals from a mobile
target transmitter 34 miles from the DF site and from cooperative
transmissions via the MARS network.  The feasibility and advantages of a
modified AN/TRD-15 using a circular array of 25 crossed vertical loops was
demonstrated.  Comparison tests have shown an advantage over the original
Monopole elements for high elevation angle signals and signals that are
predominately horizontally polarized.  (Authors' abstract, technical report,






Ionospheric Electron-Density Profiles with Continuous Gradients and
Underlying Ionization Corrections.  I.  The Mathematical-Physical
Problem of Real-Height Determination from Ionograms
Title Text
Paul, Adolf K.Author Text
Radio Science, vol. 2 (New Series), no. 10, pp. 1127-33, October 1967.Source Text
Any numerical method for inversion of the integral equation for h'(f),
integral from zero to h(sub(r)of(f) of µ'(f(sub(N))of(z),f)dz,must satisfy certain
requirements in order to avoid introducing features into the true-height profile
which are not indicated by the ionogram.  These requirements are first
investigated by considering the equation as an integral transformation of fN(z)
for several model distributions.  In order to satisfy the above-mentioned
criteria, a second-order lamination process was developed; its mathematical
principles are presented in this paper and its implementation at the Institute
for Telecommunication Sciences and Aeronomy is discussed in the two
following papers.  (Author's abstract, formal literature, English language,
document not available, electron-density, profiles, ionograms, ionosphere, real
height, virtual height)






Use of Virtual-Height Slopes for Determination of Electron-Density
Profiles
Title Text
Paul, Adolf K.Author Text
Radio Science, vol. 2 (New Series), no. 10, pp. 1195-1204, October 1967.Source Text
Keyword Text
The relationship between the slope of an ionospheric virtual-height curve and
the higher derivatives of the N(h) profile is derived and discussed.  The slope
is found to depend mainly on the second-height derivative at the reflection pint
of the probing wave.  A method of ionogram analysis based upon this
formulation is proposed.  The appendix presents new forms of the phase
refractive index and its derivatives.  (Author's abstract, formal literature,






Study of Broadband Amplitude Comparison Methods for Accurate
Microwave Direction Finding in a Sector
Title Text
Pavey, N. A. D.Author Text




Frequency invariant aerial radiation patterns are ideally required in two-
channel amplitude comparison systems for accurate direction finding over
bandwidths approaching an octave.  Optimum radiation patterns are not
practically realizable, but reasonable approximations  to these may be
synthesized using multiple narrow beams.  The design of a 6-beam detector-
video system for determining the angle of arrival of a single pulse signal with
an 8-degree sector is considered and sources of DF error are analyzed.  An
overall DF error of 0.2 degrees RMS is estimated due to systematic effects.
Voltage signal-to-noise ratios of greater than 150:1 are necessary to minimize
further DF degradation due to thermal noise.  Alternative signal processing
studies are planned.  (Abstract source unknown, technical report, English






Ambiguity Resolution in the Spasur Radio Interferometer  Direction
Finding System
Title Text
Polkinghorn, Jr, Frank A., Farnham, HerbertAuthor Text
Report NRL-6603,  58 pages; October, 1967.  Authors employed:  Naval
Research Lab., Washington D C.
Source Text
space surveillance systems, radio interferometers,
direction  finding, resolution, optimization,
mathematical models, Monte Carlo method
Keyword Text
A number of methods for ambiguity resolution for use in the  Spasur radio
interferometer direction-finding system were  derived and were studied using
both Monte Carlo and  operational data. Implementations of the methods in
both       hardware and software were analyzed. The conclusion was drawn
that the optimum resolution results can be obtained only by  the joint
optimization of the antenna configuration and the  resolution process to form






Ambiguity Resolution in the SPASUR Radio Interferometer Direction
Finding System
Title Text
Polkinhorn, Frank A. Jr., Farnham, HerbertAuthor Text




A number of methods for ambiguity resolution for use in the SPASUR radio
interferometer direction-finding system were  derived and were studied using
both Monte Carlo and operational data.  Implementations of the methods in
both hardware and software were analyzed.  The conclusion was drawn that
the optimum resolution results can be obtained only by the joint optimization
of the antenna configuration and the resolution process to form an optimum
processing system.  (Authors' abstract, technical report, English language,
document not available, space surveillance systems, radio interferometers,







Evaluation of a Mobile Radio Multiple Channel Diversity Receiver Using
Pre-Detection Combining
Title Text
Rustako, A. J. Jr.Author Text
Trans. I.E.E.E., vol. VT-16, no. 1, pp. 46-57, October 1967.Source Text
Keyword Text
An attempt to reduce multipath fading in UHF mobile radio communication by
the use of a space diversity receiver has been made.  An 836 MHZ pre-
detection diversity combining receiver using phase equalization by multiple
heterodyning in four separate branches or channels has been built and
evaluated.  The fading range in the combined signal is greatly reduced over
that in an individual signal and there is a significant difference in its statistical
nature.  In addition an improvement in receiver threshold with four channels
combined was observed.  (Author's abstract, formal literature, English






Ten-Point Method of Ionogram ReductionTitle Text
Schmerling, E. R.Author Text
Radio Science, vol. 2 (New Series), no. 10, pp. 1233-6, October 1967.Source Text
Keyword Text
The "ten-point" manual method of ionogram reduction provides true heights at
selected frequencies.  The method is especially convenient when only the
height of maximum density is required, but it can also be used to obtain the
complete profile.  A single true height is obtained as the average of ten virtual
heights sampled at fixed sub-multiples of the frequency.  The sampling
points, which depend on the geomagnetic parameters, may be rapidly
selected by using the appropriate transparent overlay.  A correction for
underlying ionization may be incorporated by reading one virtual height from
the extraordinary trace.  (Author's abstract, formal literature, English






Decametric Radio Emission from JupiterTitle Text
Slee, O. B. and Gent, H.Author Text
Nature, vol. 216, pp. 235+, 21 October 1967.Source Text
Keyword Text
Observations of the Decametric radio emission from Jupiter establish the
existence of a hitherto undetected sub-millisecond component.  Bursts of
between 0·2 and 10 msec are not due to interplanetary scintillation but come
from the planet itself.  (Abstract source unknown, formal literature, English






DF vectoring - Application to stationary synchronous satellites.  Earth-
based radio reference  signal in obtaining attitude and pointing
information for synchronous communications satellites
Title Text
Sparagna, J. J.Author Text
Conference Proceedings:   22nd National Electronics Conference, Chicago,
Ill., pages 655-660, October 3-5,1966.  IEEE Transactions on Aerospace and
Electronic Systems, Vol. AES-3, pages 697-704,  July 1967.  6 Refs. For
abstract see issue 02, page 331, Accession No. A67-12151, 1967.  Author




radio beacon, radio direction finder, satellite
attitude control, synchronous satellite, antenna,
attitude, beacon, communications, conference, control,












Radio Science, vol. 2 (New Series), no. 10, pp. 1263-7, October 1967.Source Text
Keyword Text
A method is presented by which profile parameters of the F region may be
obtained from the ionogram measurements systematically collected and
published by the world ionosonde network.  The graphical procedures allow for
the effect of the earth's magnetic field, and correct for underlying layers.







Direct Manual Calculations of Ionospheric Parameters Using a Single-
Polynomial Analysis
Title Text
Titheridge, J. E.Author Text
Radio Science, vol. 2 (New Series), no. 10, pp. 1237-53, October 1967.Source Text
Keyword Text
Two extensions of the basic polynomial analysis are described.  Firstly, the
polynomial representation of the real-height curve is modified to include a
parabolic peak; this greatly increases the accuracy of calculations near the
peak of the ionospheric layers.  Secondly the analytic expression for the real-
height curve is used to obtain expressions for the height of the peak (hm) and
the scale height at the peak (H).  Integration of the real-height curve also gives
an expression for the effective sub-peak thickness of the ionosphere (T),
defined as the total amount of ionization below the peak divided by the
density at the peak.  These three expressions are then used to obtain
coefficients relating hm,H, and T to the virtual heights at any required
frequencies.  Eighty-four sets of coefficients are given for analyzing h'(f)
records taken anywhere in the world, with critical frequencies between 1.5
and 20 MHZ.  These coefficients give the values of hm, H, T, and the real
heights of reflection directly in terms of the virtual heights at five or six
different frequencies.  For calculations on a single ionospheric layer, the
accuracy is extremely high, being equivalent to that obtained with a
lamination analysis using more than 50 points.  For calculations on the
daytime F layer, coefficients are provided with alternative sampling points
chosen to reduce the effects of the E and F1 layer cusps, so that the height,
scale height, and total content of the F layer can be determined with an
accuracy equivalent to a lamination analysis using more than 20 points.
Finally, coefficients including an extraordinary-ray correction for the underlying
ionization are given, to enable accurate calculations for the nighttime F layer.






The Overlapping-Polynomial Analysis of IonogramsTitle Text
Titheridge, J. E.Author Text
Radio Science, vol. 2 (New Series), no. 10, pp. 1169+, October 1967.Source Text
Keyword Text
A simple and more direct derivation of the equations used in the  overlapping-
polynomial analysis of ionograms is given.  A set of five simultaneous
equations is obtained which define the five polynomial coefficients required at
each frequency.  The steps involved in programming a computer to calculate
these coefficients and analyze a virtual-height record are outlined.  The
calculation of the coefficients takes about 40 percent longer than the
calculation of the coefficients for a lamination analysis using the same
number of points.  Since, however, the polynomial method requires only about
one quarter as many points as a lamination analysis for a given accuracy, a
considerable saving is achieved both in the time required for measuring the
virtual heights and in the computer time required for calculating the
coefficients and analyzing the records.  A procedure for allowing for the
presence of ionization below the nighttime layer is also described; this
includes corrections for both the low-density ionization in the E region and the
finite ionization gradient at the bottom of the F layer.  (Author's abstract,






Progress in the Development of Digital Ionospheric Sounding
Instrumentation
Title Text
Violette, Ed J., Wright, J. W. and Boyle, D. R.Author Text
Institute for Telecommunication Sciences and Aeronomy, Boulder, Colorado,
Technical Memo No. ITSA-95, October 1967.
Source Text
Keyword Text
The Model D ionosonde system is an evolving plan.  The system can produce
film ionograms which are superficially similar to those of older instruments,
but its internal make-up and its capacity for more precise, rapid, sensitive,
and convenient measurement greatly exceed previous concepts in ionosonde
design.  In this description, we begin with the more familiar properties of the
system and then describe its digital features.  (Authors' abstract, technical






Decoding of Bose-Chaudhuri-Hocquenghem Codes and Prony's Method
for Curve Fitting
Title Text
Wolf, Jack KeilAuthor Text
IEEE Trans. on Information Theory, p. 608, October 1967.  (Also in IEEE
Trans. Info. Theory, [Correspondence], vol. 70, no. 1, July 1981.)
Source Text
Keyword Text
The literature is filled with examples of a common set of equations which
arise in two or more diverse applications.  The  purpose of this
correspondence is to point out that such a situation has occurred in the two
fields of (1) algebraic coding theory, and (2) curve fitting.  Two aspects are of
particular interest: the large time span which separates the fundamental
works in these two areas, and that the methods of solution are identical.
Since  it is assumed that the readers of this Transactions are more familiar
with the coding application, the equations are first discussed in terms of the
curve fitting application.  (Author's abstract, letter, English language, 5






Ionospheric Electron-Density Profiles with Continuous Gradients and
Underlying Ionization Corrections. III. Practical Procedures and Some
Instructive Examples
Title Text
Wright, J. W.Author Text
Radio Science, vol. 2 (New Series), no. 10, pp. 1159-68, October 1967.Source Text
Keyword Text
A description is given of procedures developed at the Institute for
Telecommunication Sciences and Aeronomy (ITSA) to permit accurate
extraction of virtual-height data from ionograms in a form easily usable by
digital computers.  Criteria are described for denfification of the significant
interval limits along ionogram echo traces.  (Abstract source unknown, formal






Review of Current Methods for Obtaining Electron-Density Profiles from
Ionograms
Title Text
Wright, J. W. and Smith, G. H.Author Text
Radio Science, vol. 2 (New Series), no. 10, pp. 1119-25, October 1967.Source Text
Keyword Text
Certain aspects of the general ionogram analysis problem, common to most
methods of attack, are discussed as an introduction to the papers of this
series.  Present attainable accuracies and criteria affecting the choice of
method for typical problems are discussed.  This paper contains, in part,
results of discussions of the URSI-CIG Subcommittee on N(h) profiles held at
its meeting in London, May 1964.  (Abstract source unknown, formal






A Digital Direction FinderTitle Text
Alcock, R. N.Author Text
Phillips Techn. Rev., vol. 28, no. 5/6/7, pp. 226-30, November 1967.Source Text
Keyword Text
ABSTRACT NO. 1:  An accurate microwave direction-finding receiver with
digital output is described.  The receiver has application in the blind landing of
aircraft and in navigation systems in rivers and estuaries.  The direction of a
microwave transmitter may be measured with high accuracy over a wide field
of view by the use of several interferometers with different aerial spacings.
Bearing ambiguity in a large interferometer may be resolved by reference to a
smaller interferometer.  A simple, fast digital method of ambiguity resolution
is described in which phase differences are derived digitally and are
processed to provide a measure of signal bearing in binary code.  An
experimental system which operates on single pulsed signals at 9.5 GHz
using three pairs of receiving aerials with a 4:1 spacing ratio, digitizes bearing
to 10' over a 20º field of view.  The field of view and resolution may be
extended using more interferometers.  ABSTRACT No. 2:  Interferometer
techniques have been applied to radio frequency direction finding for some
years.  The direction of a radio frequency transmitter may be determined by
receiving the signal at two points with known separation and by comparing the
phases of the received signals.  Such an interferometer will either provide an
accurate indication of direction over a narrow field of view or an inaccurate
indication over a wide field of view, depending on the separation of the two
receiving points.  A novel interferometer system has been built which works at
microwave frequencies and gives an accurate indication of direction over a
wide field of view and presents the information in digital form.  This is achieved
by receiving signals at more than two points and by exploiting digital
processing techniques.  The system has several applications.  It may be
incorporated in aircraft and helicopters as an aid to blind landing.  The
position of pulsed microwave beacons on the ground can be accurately
determined in digital form and the information used to display a perspective
view of the ground beacon pattern.  Alternatively, the system could be placed
at the end of a runway to receive the weather radar signals from an aircraft
and use these to monitor accurately its glide path.  The data would be
transmitted to the aircraft or used to calibrate other landing aids.  The system
also provides a navigational aid for ships in rivers or estuaries, the position of
ships being determined accurately from bearing measurements on the ship's
radar (or special beacon) at two land stations, or at one station in conjunction
with secondary radar.  ABSTRACT No. 3:  Microwave direction-finding receiver
Abstract Text
with digital output; direction of microwave transmitter is measured over wide
field of view by using several interferometers with different antenna spacings;
bearing ambiguity in large interferometer is resolved by reference to smaller
interferometer; ambiguity resolution is used in which phase differences are
derived digitally, and processed to give signal bearing in binary code;
experimental system that operates on single-pulsed signals at 9.5 GHz,
using three pairs of receiving antennas with 4 to 1 spacing ratio, digitizes
bearing 10 feet over 20º field of view; applicable to aircraft landing, and to ship
navigation in rivers and estuaries.  (Abstracts 1 and 3 source unknown,





LOH Avionics PackageTitle Text
AnonymousAuthor Text
Sylvania Electronic Systems, Central Williamsville, N.Y., Quarterly Report
No. 6, DDC No. AD 825 977, November 1967.
Source Text
Keyword Text
The report provides the background, design status and available test results of
the following items: (1) LOHAP system integration; (2) AN/ARC-114() radio
set; (3) AN/ARC-115() radio set; (4) AN/ARC-116() radio set; (5) R-
1297()/ARC radio receiver; (6) C-6533()/ARC communication control; (7)
AN/ARN-89 automatic direction finder; (8) AS-1963 FM aircraft antenna; (9)
AS-1962 FM homing antenna; (10) AS-1964 FM auxiliary antenna; (11)
communications antenna for second AN/ARC-114 FM radio set.  (Abstract
source unknown, technical report, English language, document not available,
helicopters, radio equipment, observation planes, direction finding, radio
communication systems, integrated systems, transmitter-receivers, radio
receivers, aircraft antennas, frequency modulation, radio homing, amplitude
modulation, design, performance, electromagnetic compatibility, control
systems, very high frequency, ultrahigh frequency, H-6 aircraft, AN/ARC-114,






M.F., L.F., and V.L.F. Radio PropagationTitle Text
AnonymousAuthor Text




Publication comprises 40 papers and 3 abstracts of papers; they are grouped
into sessions on ionosphere waveguide mode and ray theories, terrestrial
propagation over great distances, atmospherics, magnetosphere (satellite
observations), and subsurface propagation.  (Abstract source unknown,














The purpose of this program is to develop a high probability communication
intercept receiver which is capable of simultaneous direction finding on all
signals in the 3- to 33-MHZ HF band.  This program is an outgrowth of
Contract NObsr 91367 in which the feasibility of using coherent optical
processing techniques to perform nonscanning spectrum surveillance and
direction finding was demonstrated.  Optical techniques are used to form the
equivalent of a multiple channel receiver where each input signal forms a spot
of light in the output plane.  The position of each spot of light is determined by
signal frequency and it contains the phase and amplitude modulation
characteristics of the original input signal.  This characteristic is used to
perform direction finding and signal demodulation.  A variety of output display
methods are possible, including direct observation and the use of a digitally
controlled vidicon camera tube to form a TV-type display.  Each intercepted
signal may then be displayed on an X-Y coordinate system with direction of
arrival as one coordinate and frequency as the other.  The work program is
scheduled in three phases.  The first is a review of the concepts and definition
of the system parameters such as intermediate frequencies to be used, size
of optical and mechanical components, gain and bandwidth of amplifiers.  The
second phase is to design and construct the parts and to assemble an
operational system.  The third phase is the testing, rework if needed, and
demonstration of the system.  Acceptance testing and demonstration is
scheduled to take place at Southwest Research Institute in San Antonio,
Texas, near the end of 1967.  (Author's abstract, technical report, English






D Region Electron-Density Distributions from Propagation DataTitle Text
Bain, W. C. and May, B. R.Author Text
Proc. I.E.E.(GB), vol. 114, no. 11, pp. 1593-7, November 1967; Conference
on M.F., L.F., and V.L.F. Radio Propagation, London, 1967, Conference




ABSTRACT NO. 1:  By using a full-wave computer program, Deeks (1966)
was able to find an electron-density distribution in the D region which would
account for certain V.L.F. and l.f. propagation results.  Here more extensive
experimental results are employed for this purpose; in particular, ground-
interference patterns on 16 and 21 kHz.  Stationary-phase techniques are
developed to enable such patterns to be calculated from an assumed
distribution.  It is found that, to get the best fit, Deeks's distribution has to be
modified appreciably; the required change can be described roughly as
reducing its height by about 6 km.  ABSTRACT NO. 2: Full-wave programs for
calculating the ionospheric propagation of  VLF and LF radio waves have been
developed by Pitteway and others to a state where the wave reflected from a
plane ionosphere can be calculated for any assumed electron density
distribution in the D region.  By matching experimental values with the results
calculated in this way, Deeks (1966) was able to deduce an electron density
distribution which accounted for certain observational results.  However,
Deeks assumed in his paper the angle of incidence appropriate to a given
transmission distance.  In the present work, which has the same object, the
authors have used stationary phase techniques to calculate this angle.  They
have also employed a more extensive study of experimental results--in
particular they have matched the ground interference pattern which is
obtained when a receiver is moved from about 100 to 600 kilometers from a
transmitter on 16 kHz.  Their results are based on summer noon, sunspot
maximum, conditions and the distribution obtained shows some important
differences from Deeks' values.  (Abstract sources unknown,






Inversion of Fan-Beam Scans in Radio AstronomyTitle Text
Bracewell, R. N. and Riddle, A. C.Author Text
The Astrophysical J., vol. 150, pp. 427-34, November 1967.Source Text
Keyword Text
A classical problem of data reduction in radio astronomy is how to
reconstruct a two-dimensional brightness distribution over a source from fan-
beam scans taken in various position angles.  The integral equation
underlying the problem arises also in interferometry and in the reduction of
data from occultations.  A new solution to the integral equation for the case of
infinitely narrow fan beams has been obtained, which makes use of numerical
operations on the observational data in the sky plane and does not require the
computation of Fourier transforms.  (Abstract source unknown, formal






Journal of Acoustics, Vol. 1, No. 1, 1965 (Selected Articles)Title Text
Chen T'ung, Li P'ei-TzuAuthor Text
Report FTD-HT-23-702-67, 28 pages; November 1967.  Foreign Technology
Div Wright-Patterson AFB, Ohio.
Source Text
acoustics, reports, wave transmission, sound
transmission,  mechanical waves, harmonic analysis,
direction finding,  microphones, mathematical analysis,
regression analysis, China, translations, amplitude
Keyword Text
The directional distribution of sound field and its  measurement, and on the






Jammer Tracking with Frequency-Scanned Radars by Lobe
Comparison.  <NOTE> Technical memo. 1 Jan 67-31 Dec 67
Title Text
Curry, G. R.Author Text
Report GRC-TM-774, 36 pages; November, 1967.  Author employed:  General
Research Corp., Santa Barbara, California
Source Text
radar scanning, phased arrays, radar jamming,
measurement,  radar tracking, monopulse radar, angle of
arrival, frequency,  antenna lobes, distortion, radar
signals, bandwidth, phase  measurement, noise (radar),
spectrum signatures, azimuth, signal processing systems
Keyword Text
Frequency-scanned array radars may be preferred to  phase-scanned radars
because they tend to be cheaper and  simpler. When conventional frequency-
scanned radars are used  to measure the angular position of jammers,
however, large  errors can result.  These can be eliminated with the  lobe-
comparison technique. The response of a frequency-scanned  array to a
jammer can be compared with that of a filter whose  characteristics depend
on the angle of signal arrival.         Variations of jammer power with frequency
and time can distort  the array output spectrum to cause measurement
errors.  With  lobe comparison, the array is divided to produce two slightly
different frequency response functions (equivalent to two  beams, like those in
a monopulse radar). The angle of signal  arrival is estimated by comparing the
response of the two  arrays in a narrow frequency band.  If the band is
sufficiently narrow, measurement error can be reduced to a  satisfactory level
with no penalty in noise performance. In  practice, a bandwidth about one-fifth
that of the radar signal  reduces error to less than the usual fixed-error limit of
the  array. Lobe comparison can be applied to frequency-scanned  radars,
including phase-frequency-scanned arrays, with only a  small increase in cost
and complexity. The improved  performance in measuring jammer angular






Extremely Short Antenna TechniquesTitle Text
Czorpita, Stephen and Fisher, Sidney T.Author Text




Electrical properties of small loop, monopole and dipole antennas are
summarized.  Design criteria for preamplifiers which enable most efficient,
wideband, coupling of such antennas to a receiver are given.  Preliminary
designs of each type of antenna and its associated coupler are described for
the frequency bands of 0.1 to 3.0 MHZ, 3.0 to 30.0 MHZ, and 30.0 to 230.0
MHZ.  Results of extensive experimental measurements of antenna  coupler
performance are explained.  These measurements indicate that at low
frequencies a monopole-dipole coupler is capable of improving the receiver
signal-to-noise ratio by about 20 dB over the value obtained when the same
antenna is coupled directly to the receiver.  For loop antennas the
improvement is about 12 dB.  It has been demonstrated how an antenna
coupler can be used to decrease the size of a particular antenna.  Specific
results indicate that the same signal-to-noise ratio was obtained from a 2-inch
monopole antenna (on a 6-inch ground plane) with a coupler as from a 6.5-foot
monopole on an 8-foot diameter ground plane over a band of frequencies
extending from 0.1 to 15.0 MHZ.  (Abstract source unknown, technical report,






A Nomenclature for Oblique Ionospheric Soundings and Ray TracingTitle Text
Davies, KennethAuthor Text
Radio Science, vol. 2 (New Series), no. 11, pp. 1395-7, November 1967.Source Text
Keyword Text
This is a short note drawing attention to the recommendations of international
working parties (at Lindau, Germany and Leicester, England) concerning
descriptive nomenclature and standard parameters for use in oblique
ionospheric radio propagation.  The description of oblique ionograms involves
the use of terms such as lowest observed frequency, maximum observed
frequency, and junction frequency.  Path structure is defined by reflections
from ionosphere and ground starting at the transmitter.  This method is
extended to the case of backscatter.  Finally, for intercomparison of
magnetoionic ray-tracing programs, standard numbers are suggested for the
earth's radius, the free-space velocity, and the geomagnetic field.  (Author's






The Size of Jupiter's Decametric Radio SourceTitle Text
Dulk, G. Rayhrer, B. and Lawrence, R.Author Text
The Astrophysical J., vol. 150, pp. L117-L120, November 1967.Source Text
Keyword Text
Observations of 34 MHZ radio emission from Jupiter, made with an intensity
interferometer having a spacing of 175 km (19800 wavelengths), indicate that
both the long pulses and the millisecond-burst fine structure emanate from
regions smaller than 3".  (Abstract source unknown, formal literature, English






The Effect of Ground Reflections and Scattering on an Interferometer
Direction Finder
Title Text
Duncan, J. W.Author Text
Trans. I.E.E.E., vol. AES-3, no. 6, pp. 922-32, November 1967.Source Text
Keyword Text
The azimuth and elevation angles of an airborne beacon transmitter can be
determined using a direction finder comprised of two orthogonal
interferometers located near the earth's surface.  In this paper we consider the
reflection of the incident electromagnetic field by the earth's surface and the
resultant effect on the direction-finding system.  The analysis yields an upper
bound or limit to the interferometer phase error and the corresponding error in
bearing angle that can result because of specular reflection and diffuse







HF Array Antenna Electronically Scanned in ElevationTitle Text
Fitzgerrell, R. G., Wilson, A. C., Proctor, L. L. and Cottony, H. V.Author Text
Trans. I.E.E.E., vol. AP-15, no. 6, pp. 758-66, November 1967.Source Text
Keyword Text
Description of an hf receiving array antenna, consisting of ten 12 to 25 MHZ
horizontally polarized log-period-dipole element antennas, spaced vertically 16
m apart on the side of a 152-m tower, erected near Boulder, Colorado.  It is
capable of electronically scanning a sector in elevation ranging from 3.5
degrees to 51 degrees at 12 MHZ, to 1.7 degrees to 22 degrees at 25 MHZ.
The sector was scanned with a single major lobe which had a vertical plane
half-power beamwidth that varied from 7 degrees at 12 MHZ to 3 degrees at
25 MHZ.  This array was part of a system designed for studying the angle-of-
arrival of down coming radio waves from the ionosphere.  A sinusoidal current
distribution formed a single major lobe which was scanned in elevation by
varying the period of the sinusoid.  The scanning rate was 524 Hz with the
sector scanned by an up going lobe and a down going lobe in each scanning
cycle.  Photographs of the oscilloscope display are presented which show
that the vertical angle of arrival of 10 and 20 MHZ signals from WWV.
Comparison of sinusoidal distribution with conventional distribution shows that
the sinusoidal distribution gives the beamwidth, 8 dB higher gain, and  a lower
minimum angle above the horizon.  (Abstract source unknown, formal






General properties and experimental measurement techniques - Review
of aircraft aerials for  the lower frequencies.  Automatic direction finder
dipole antenna for low frequencies - radiation  and input impedance
characteristics
Title Text
Gnavi, F., Scaglia, C.Author Text
Agard:   Radio Antennas for Aircraft and Aerospace Vehicles, pages 185-
197/See N69-25251 13-07, November 1967.  D. A. Centro Elettronico Avio
Caselle Torinese (Italy).
Source Text
aircraft antennas, antenna radiation patterns, dipole
antennas, impedance measurement, low  frequencies,
radio direction finders, airborne equipment, antenna








Performance of the Wire-Grid Lens HF AntennaTitle Text
Jones, Edward M. T., Tanner, Robert L., Sharp, Eugene D., et al.Author Text
Trans. I.E.E.E., vol. AP-15, no. 6, pp. 744-9, November 1967.Source Text
Keyword Text
The wire-grid lens HF antenna is a high-frequency realization of a two-
dimensional Luneburg lens.  This vertically polarized high-directivity 36-beam
circular antenna can operate over a 10/1 frequency band.  When receiving a
signal on a single beam, it exhibits a low binary error rate equivalent to that of
a nest of three high-gain rhombics required to cover the same frequency band.
 Improved reception is obtained by receiving a signal on a pair of adjacent
beams operating in the angle-diversity mode.  As a direction-finding antenna,
its accuracy is limited primarily  by irregularities in ionospheric propagation.
Its theoretical performance, which has been calculated with precision on a
high-speed digital computer, is compared with its measured performance.







Studies in Ionospheric Propagation of Radio WavesTitle Text
Kazentsev, A. N. and Lukin, D. S.Author Text
Radio Engineering, no. 11, pp. 1772+, November 1967.Source Text
Keyword Text
Presents a survey of half a century of Soviet work on ionospheric propagation
of radio waves.  Among others, this survey discusses the development in the
theory and experimental studies on ionospheric propagation, the design of
shortwave communication links, and studies on propagation of short waves
emitted by the artificial satellites in horizontally inhomogeneous ionosphere.







Esna 250MM Tri-Colored Directional Light.Title Text
Lomer, L. R.Author Text
Test Report:  Report 469, 14 pages; November, 1967.  Author employed:
Field Testing and Development Center,Coast Guard Baltimore, Md.
Source Text
navigational lights, direction finding, colors, design,
effectiveness
Keyword Text
The report considers the ESNA tri-colored cover on a 250MM  lantern as a
possible solution to meet requirements for a  single station range light. The
main consideration is the  ability of the plastic cover to present clearly defined
 colored sectors to moving observers operating in the far field  of the range
light.  Usually the design trend is to attempt to  approach as closely as
possible an instantaneous color change  between sectors as the observer
changes azimuth.  Tests were  conducted to measure the intensity and color
as a function of  observer azimuth from the range light. The results of these
tests were compared with the performance of actual observers  to include
physiological phenomena.  These results then allow  qualitative results to be
assigned to overall physiological  performance concerning color determination
under the given  test conditions.  The sector alignment variation as a function
of lamp changer position was investigated.  Effects of  intensity inequalities in
the three sectors caused by the low  transmittance of the red and green
colored sectors as compared  with the clear central sector were investigated.
These tests  compared results by observers reporting on the unequal
intensity sectors and approximately equal intensity sectors  obtained by the
use of neutral density filters.  The results  of both conditions were very close
with no significant  differences uncovered. It was found that based on
laboratory  tests the ESNA tri-colored cover should be an acceptable  solution






Transistorized Receiving AntennasTitle Text
Meinke, H. H.Author Text
Progress Report No. 6, 1 May 1966 - 31 October 1967, research sponsored in
part by the Air Force Avionics Laboratory, AFAL under Contract AF 61(052)-
950 through the European Office of Aerospace Research (OAR), United
States Air Force, 30 November 1967.
Source Text
Keyword Text
Experiments with transistorized antennas in this report are done between 800
kHz and 250 MHZ.  The research was mainly concerned with low noise
monopoles, short broadband monopoles, and influence of bias on impedance
and pattern.  For low noise antennas, it is shown that the transistor in the
antenna is not necessarily an additional noise source if we look at the
receiving system as a whole.  As soon as the antenna transistor amplifies
more than 10 dB, the signal-to-noise ratio of a receiving system with
transistorized antenna will be equal to the signal-to-noise ratio of a receiving
system with passive antenna.  In some cases, the match between antenna
and integrated transistor is extremely lossless so that an improved signal-to-
noise ratio is observed if a passive antenna is replaced by a transistorized
antenna.  This is especially effective for short antennas and for antenna
systems with long feeding lines between antenna and transistor and for
receiving systems with noisy receivers.  The improved match between
antenna and integrated transistor can also offer greater bandwidth.  Some
types of these low-noise antennas appear to be the first real progress in short-
antenna technique.  In some types of antenna a feedback is introduced into
the transistorized antenna.  Some of these antennas show a far lower
resonance frequency than passive antennas of equal height.  Some of these
antennas have great bandwidth which can be influenced by using special
antenna forms, so that nearly every wanted bandwidth can be set by varying
parts of the antenna.  We find a rule that antenna noise increases with
increasing bandwidth.  Therefore, these antennas are preferably used at
frequencies below 50 MHZ where high external noise (atmospheric noise and
man-made noise) is found.  With the help of special electronic circuitry
integrated with the antenna we can adjust resonance frequency, bandwidth
and impedance, so that a prescribed resonance curve can be shifted through
a broad frequency band by varying bias only.  This would be a way to
eliminate cross-modulation completely.  An antenna consisting of a monopole
and one loop gives a receiving antenna with one direction of zero amplitude
which can be moved vertically by varying bias.  An antenna with four loops
has a direction of zero amplitude which can be moved into all space
Abstract Text
directions by varying bias of the four transistors.  For special bias a horizontal
directivity is possible which can be rotated horizontally by electrical means
around 360 degrees.  (Abstract taken from author's summary, technical





Soil Conductivity Measurement TechniqueTitle Text
Moore, John, Converse, Merle and Walker, Gene B.Author Text




The results of a theoretical investigation and study of soil conductivity
measurement techniques are reviewed.  Results of this study were used to
conclude that the wave tilt method was the most appropriate for the frequency
range of 0.050 to 30.0 MHZ.  An experimental model of a soil conductivity
measurement equipment based on the wave tilt method was constructed and
evaluated.  This experimental model uses fixed dipoles at right angles to
make measurements of the wave-tilt component and vertical component
because, properly instrumented, the fixed antenna system should be more
efficient than the use of a rotating dipole used in previous equipments.  The
equipment consists of both receiving and transmitting equipment.  The
antennas for the twin-channel phase locked receiving equipment were
designed to measure the amplitude ratio and phase difference between the
vertical and wave-tilt component of the received signal.  Graphs and a
nomograph are than used to determine effective soil constants.  The
equipment was subjected to acceptance tests at three locations in addition to
route testing.  Locations at this laboratory, Monahans, Texas, and Griffiss Air
Force Base yielded widely varying soil conditions.  Results of the tests
indicate that the experimental model of the soil conductivity measurement
equipment of this development produces rapid and accurate measurements of
the effective soil conductivity.  This report outlines improvements in the
system based upon this first experimental model.  (Authors' abstract,










Report FTD-MT-24-223-67, 21 pages; November, 1967.  Foreign Technology
Division, Wright-Patterson AFB Ohio.
Source Text
radio communication systems, high frequency,
ionospheric  propagation, antenna radiation patterns,
multipath  transmission, radio frequency pulses, tuning
devices, angle of  arrival, antennas, scattering, USSR,
TRANSLATIONS
Keyword Text
Contents:  Device for automatically choosing the selection  angle shortwave
communication system with spatial beam  selection and relative phase







A Feasibility Report on Semi-Automated Exercise Reconstruction
Procedure for  Submarine Vs. Submarine Interaction
Title Text
no authorAuthor Text
Report U417-67-070, 45 pages; November, 1967.  Groton Conn Electric Boat
Division, General Dynamics Corp.
Source Text
undersea warfare, war games, submarines, naval
operations, display systems, cathode ray
tubes,analysis, feasibility studies,simulators,ocean
surveillance, underwater  tracking, computer programs,
flow charting, navigation, direction finding, NTISDODXD
Keyword Text
This report describes a procedure for semi-automatic submarine track
rectification and  exercise reconstruction. The technique described utilizes a
UNIVAC 1107 Sleuth  language program and two cathode ray tube display
scopes, and permits operator  intervention through the use of a keyboard or
light pen. The technique was developed to  permit the reconstruction analyst
to examine raw data, to process data, and to position  submarine tracks
relative one to the other during the course of the exercise reconstruction
process. The operator's principal task is to ensure that all data obtained is
either  consistent or eliminated from further consideration. It is concluded that
the feasibility of  this technique has been established insofar as is possible






A Study in Acoustic Direction FindingTitle Text
Nordquist, Jr, Walter S.Author Text
Report EC0M-5165, 24 pages; November, 1967.  Authors employed:
Atmospheric Sciences Lab, White Sands Missile Range N.M.
Source Text
direction finding, acoustic detectors, artillery fire,
sound signals, microphones, radiosondes, configuration,
meteorological parameters, azimuth, corrections,
errors, mathematical analysis, tables, sound
transmission, acoustic ray tracing
Keyword Text
The azimuth to a gun probe launcher position from an acoustic  array located
approximately six miles distant was determined  from the acoustic data
associated with a series of seven  firings. Application of a meteorological
correction technique  using rawinsonde data indicates that the azimuth may
be  corrected up to forty percent of the total error if the  rawinsonde sounding
is taken at the time of firing and  decreases from that value at a rate which is






A Technical Report on the Investigation of Selected Frequency
Independent Arrays
Title Text
Ore, F. R.Author Text
Dept. of Electrical Engineering, University of Illinois, Urbana, Illinois, Technical




The objective of this investigation was to explore the feasibility of utilizing log-
periodic elements in an array to produce a wide band, multiple beam antenna
having a particular radiation pattern configuration and polarization
characteristics.  The desired pattern configuration of the multiple beam array
consists of four beams whose maxima are approximately 40 degrees from the
common axis of the system and spaced at equal 90-degree increments about
the axis of the system.  The common on-axis cross-over point of all four
beams is to be between 3 and 6 dB down from the beam maxima.  It is
desirable that the array respond to right and left circular polarization as well
as arbitrary linear polarization.  The basic approach to the antenna design
was to divide a cone into four equal quadrants by using four conductive
partitions and to position a log-periodic zigzag element in each quadrant of
the cone.  It was found that with various arrangements of the zigzag
elements, off-axis beams could be produced for certain polarizations, but of
the many configurations tried, no one configuration would provide the
polarization characteristics to meet the design goals as stated.  (Author's






Lunar Tidal Variations in the Equivalent Slab Thickness of the
Ionosphere over Hawaii
Title Text
Rao, N. N. and Stubenrauch, C. F.Author Text











Research and Development work at the Institute for Technology, in the
Field of Radio Communications and Naval Electronics (Forschungs-und
Entwicklungsar-Beiten des Int  Fur die Funknachrichtentechnik und
Schiffselektronik).   <NOTE> Edited translation
Title Text
Rehahn, J. P.Author Text
Report FTD-HT-23-861-67, 9 pages; November, 1967.  Author employed:
Foreign Technology Division, Wright-Patterson AFB Ohio.
Source Text
communication and radio systems, scientific research,
radar equipment, design transmitter receivers,
modulation, direction finding, radio receivers,
propagation, recording systems, radar transmitters,
East Germany, translations, NTISDODXD
Keyword Text
The article reports on the current projects under way at the Institute of
Communications  Engineering (Institut fur Nachrichtentechnik) Among them
are the type UFT 420  ultra-short-wave walkie-talkie, a feasibility study of a
few modulation techniques which  would permit a reduced channel separation,
a fully transistorized direction finder  prototype, a fully transistorized all-
frequency receiver, a propagation-data analyzer with  automatic photo-
recording, an 8-mm radar device and a traffic radar with traffic  analyzer.  The
Institute collaborates with various manufacturing enterprises which build  the






Technical Evaluation of Direction Finder AN/GRD-11ATitle Text
Richards, John L.Author Text
Naval Electronic Systems Test and Evaluation Facility, Patuxent River,
Maryland, Final Report,  DDC No. AD 822 809L, November 1967.
Source Text
Keyword Text
Electrical and flight tests were conducted on direction finder set AN/GRD-11A
to determine its system accuracy, sensitivity and general operating
characteristics.  (Abstract source unknown, technical report, English
language, document not available, direction finding, radio equipment, flight
testing, accuracy, sensitivity, ultrahigh frequency, antenna arrays, dipole






On Radio Wave Propagation in Forest EnvironmentsTitle Text
Tamir, ThedodorAuthor Text
Trans. I.E.E.E, vol. AP-15, no. 6, pp. 806-17, November 1967.Source Text
Keyword Text
Propagation of electromagnetic waves in forest environments at medium and
high (1-100 MHZ) frequencies is examined for the case where both the
transmitting and receiving points are situated within the vegetation.  A
dissipative slab in the presence of a reflecting ionosphere is employed to
describe the forest configuration.  If the effect of the ground-forest interface is
disregarded, the radiated field of an arbitrarily oriented, small dipole is found
to consist primarily of two separate waves; a lateral wave which skims along
the tree tops, and a sky wave which is produced by a single-hop reflection at
the ionospheric layer.  These two field constituents are compared and their
domains of preponderance are calculated for a large range of the pertinent
parameters; it is then found that the lateral wave plays the major role since
the sky wave is restricted to a narrow frequency band and its amplitude is
appreciable only at large distances.  The lateral-wave field is examined in
detail and is shown to yield a simple physical picture for the propagation
mechanism in forests.  Its features are found to be qualitatively consistent
with the field behavior reported in the literature and the quantitative aspects
agree well with the available experimental data.  The observed variation of the
field with distance, the height-gain effect, the vegetation factor, the basic path
loss, and depolarization effects are separately examined and are all shown to
express merely one or another of the intrinsic properties of a lateral wave.
The ground-proximity effect produced by the presence  of a planar-conducting
ground is also estimated and shown to be of minor importance in most cases.







Radar Cross Section of Open Circular LoopsTitle Text
Thiele, Gary A.Author Text
The Ohio State University Research Foundation, under purchase order to
M.I.T., Lincoln Lab., Report No. 2409-3, ESD-TR-67-568, DDC No. AD 662
881, 9 November 1967.
Source Text
Keyword Text
Two methods of calculating the monostatic and bistatic scattering by an open
circular loop are briefly discussed.  Theoretical and experimental backscatter
results are presented that show  how the echo area varies when a straight
wire is curved into an arc of decreasing radius of curvature.  For small radii of
curvature, an interesting resonance phenomena is observed.  (Abstract
source unknown, technical report, English language, document not available,






Vertical Triangulation Using SkywavesTitle Text
Treharne, R. F.Author Text
Proc. I.R.E.E. (Australia), vol. 28, no. 11, pp. 419-24, November 1967.Source Text
Keyword Text
Feasibility of using three dimensional direction finding and vertical
triangulation, as alternative to horizontal triangulation, for locating high
frequency transmitters is demonstrated; technique may be useful for
situations where conventional methods of HF direction finding are too costly
or too cumbersome to apply.  (Abstract source unknown, formal literature,






The Effect of Ships Superstructure on a Phase Interferometer SystemTitle Text
Watkins,  S. N. and Marietta, R. A.Author Text
Sylvania Electronic Systems--Western Division Electronic Defense Labs.,




Scale ship models and antennas were used to measure the effects of ships
superstructures on a phase interferometer system.  Various types of scaled
antennas having different front-to-back ratios and radiation characteristics
were used along with two different types of ship models.  Four different
antenna locations were measured on each model.  The actual measurement
frequency was about 6 Gc scaled from typical VHF requirements.  Antenna
separations varied from 9 wavelength to about 8.0 wavelength.  A Microtell
phase matched receiver and a Hewlett Packard vector voltmeter were used as
the basic instrumentation.  The resultant data indicated that the phase
degradation due to ships superstructure, while significant for certain antenna
locations, was minimal for most desirable antenna locations.  In general, it
was found that the phase degradation due to the ships superstructure was not
as serious as had been anticipated.  Good phase antenna performance from
structurally desirable antenna locations on the superstructure of the U.S.S.
Chicago, U.S.S. Galveston, and similar ships can be positively anticipated.






Final Progress Report for Communication Intercept SystemTitle Text
AnonymousAuthor Text
Texas Instruments Inc., Apparatus Division, Dallas, Texas, Report No. C1-
927401-4, 31 December 1967.
Source Text
Keyword Text
ABSTRACT NO. 1:  The purpose of this program is to develop a high
probability communication intercept receiver capable of simultaneous
direction finding on all signals in the 3- to 33-MHZ HF band.  This program is
an outgrowth of Contract NObsr 91367 in which the feasibility of  using
coherent optical processing techniques to perform nonscanning spectrum
surveillance and direction finding was demonstrated.  Optical techniques are
used to form the equivalent of a multiple channel receiver where each input
signal forms a spot of light in the output plane.  The position of each spot of
light is determined by signal frequency, and it contains the phase and
amplitude modulation characteristics of the original input signal.  This
characteristic is used to perform direction finding and signal demodulation.  A
variety of output display methods are possible, including direct observation
and the use of a digitally controlled vidicon camera tube to form a TV-type
display.  Each intercepted signal may then be displayed on an X-Y coordinate
system with direction of arrival as one coordinate and frequency as the other.
The work program was scheduled in three phases.  The first was a review of
the concepts and definition of the system parameters, such as intermediate
frequencies to be used, size of optical and mechanical components, gain and
bandwidth of amplifiers, etc.  The second phase was to design and construct
the parts and to assemble an operational system.  The third phase was the
testing and demonstration of the system at Southwest Research Institute in
San Antonio, Texas, near the end of 1967.  ABSTRACT NO. 2:  A receiver
based on optical principles was built which simultaneously displays the
frequency of all signals received in a wide band and the direction from which
each signal arrived.  The non-sweeping characteristics of the receiver insures
a 100 percent probability of intercept of even very short transmitted signals.
The RF signal is applied to a piezoelectric transducer which generates a
traveling stresswave in a bar of fused quartz.  The stress wave spatially
modulates a beam of coherent light forming a diffraction pattern which is the
spectrum of the RF energy.  Interference of three such beams containing
directional information completes the display.  This report contains a theory of
operation, descriptions of each component, test results and
recommendations for future work.  (Abstract No. 1 is author's abstract,







Effect of Signal Polarization on Angular Noise CharacteristicsTitle Text
Basalov, F. A. and Ostrovitianov, R. V.Author Text
Radio Engineering, vol. 12, pp. 2048-50, International Aerospace Abstracts
No. A68-33500, December 1967.
Source Text
Keyword Text
ABSTRACT NO. 1: In various works devoted to investigation of angular noise
and others, the polarization of  input signal was assumed to be constant.  In
reality, however, when the signal is scattered from a complex target, the
polarization changes.  In tracking a moving target or during consideration of
an ensemble of locations of a stationary target the polarization is random.
ABSTRACT NO. 2:  Determination of the statistical characteristics of angular
noise during the determination of the bearing of a complex target employing
constant rotation of the polarization plane of the direction finder antenna.
These characteristics are found to differ substantially from those obtained with
invariant antenna polarization, and the results of Delano can be used only in
the case of conical scanning when the polarization of the direction-finder
antenna remains fixed.  (Abstract no. 1 and 2, source unknown, formal






Effect of signal polarization on angular noise characteristics.  Signal
polarization effect on  angular noise statistical characteristics during
target bearing determination by direction finder  antenna rotation
Title Text
Basalov, F. A., Ostrovitianov, R. V.Author Text
Radio Engineering and Electronic Physics, Vol. 12, pages 2048-2050,
Translation/Radiotekhnika I Elektronika, Vol. 12, December 1967/1967.
Source Text
directional antennas, noise spectra, polarized
electromagnetic radiation, radio direction finders,
target acquisition, angular distribution, rotation,








Doppler Direction Finding Instrumentation and Techniques StudiesTitle Text
Beukers, John M. and Williams, ChristianAuthor Text




This report gives details of the work performed to further the state of the art of
high frequency direction finding techniques during the six months period from
January 1, 1967 to June 30, 1967.  Installation of a field site is described.
Further details of a remote target transmitter are given.  Details of an antenna
impedance matching unit together with a power supply and connecting patch
panel are given.  Measurements on twenty-six units of the antenna
impedance unit are included in table form.  Results of antenna sensitivity
measurements using the antenna impedance unit are given in graphical form.
Additional work on a cable repeater is described.  Further details of a solid
state processor and indicator are described together with circuits and circuit
configurations.  The work accomplished in designing a system that will
respond to transient phase and frequency modulated signals, including single
sideband, is described together with results of field tests.  Several different
forms of phase and frequency detectors were employed on these field tests
and conclusions are drawn as to the Doppler system's effectiveness in
dealing with these signals.  Design details of a solid state commutator are






Long-Range Direction Finding of Radio StationsTitle Text
Blankenbecler, RichardAuthor Text
University of California, DDC No.  AD 386 239, December 1967.Source Text
Keyword Text







Limiting Polarization of Radio Waves of Medium and High Frequency
Reflected from the Ionosphere
Title Text
Bradley, P. A.Author Text
Proc. I.E.E., vol. 114, pp. 1837-41, December 1967.Source Text
Keyword Text
Heights of limiting polarization are evaluated by means of the criterion of
Budden for selected models of electron density and collision frequency in the
lower ionosphere.  For these models, limiting polarization occurs typically at
heights of between 50 and 70 km at medium and high frequencies.  The
electron-collision frequency at these heights is sufficient to influence the
polarization significantly.  The dependence of the power available from a
linearly polarized receiving aerial on the limiting polarization of a down coming
skywave signal is investigated.  (Abstract source unknown, formal literature,






High Speed Spinning Spaced Loop Direction FinderTitle Text
Castles, M. P. and Moore, J. D.Author Text




The purpose of this report is to outline the test procedures and techniques
which will be used to evaluate the performance of the high speed spinning
spaced loop direction finder in terms of the design goals and specifications
given in Electronics Command Development Description EL-CP4006-0001A
dated 1 December 1966.  (Abstract source unknown, technical report, English






Errors in Directional Measurements Using the Relative Amplitudes of
Signals Received by Two Aerials
Title Text
Cooper, D. C.Author Text
Proc. I.E.E.(G.B.), vol. 114, no. 12, pp. 1834-6, December 1967.Source Text
Keyword Text
An analysis is made of the statistical properties of the estimated direction of
arrival of radio waves.  The estimate is considered to be obtained from the
relative amplitudes of the signals received by two narrow beam aerials whose
directions differ by approximately one aerial beamwidth, and the errors in the
estimated direction are produced by narrowband noise in the two aerial
channels.  The results of numerical calculations are presented in the form of
curves relating the root-mean-square error in a single measurement,
expressed as a percentage of the beam spacing, to the actual direction of the
signal and the signal/noise power ratio.  (Abstract source unknown, formal






Offshore radiolocation systemsTitle Text
Curlin, M. H.Author Text
Electronic Progress, Vol. 18, no. 4, pages 10-16; Winter, 1967.Source Text
marine systems, position measurement, radio navigation,
general purpose navigation, high seas, efficiency,
operating costs, hydrography, geophysical surveys,
fishing, position fixing, boundaries, offshore radio
navigation
Keyword Text
The pay-off for highly accurate general purpose navigation on the high seas for
commercial and  government interests is efficiency and, subsequently,
operating costs.  More specialized interests of  hydrography, geophysical
surveys, and fishing are facing the same problem and are learning that
accurate reliable position fixing in the marine environment is a rewarding
investment to reduce  operating costs and increase productivity.  The
requirement to define and identify "at sea" boundaries  is becoming an







The Radio InterferometerTitle Text
Frost, Albert D. and Clark, Ronald R.Author Text
University of New Hampshire, Antenna Systems Lab., Durham, N.H., Report




The theoretical considerations involved in the operation of a radio frequency
interferometer, in which the IF output signals from receivers at spaced sites
are correlated by analog multiplication, is presented.  The multiplier output
can be resolved into plots of relative signal strength and phase; the latter
being a function of the direction of arrival of the source wavefronts.  A simple
form of short baseline system in which the signal delay is under 3
microseconds and the fringe rate is less than one cycle per minute, is
discussed.  Through the introduction of a phase-locked offset in one of the
intermediate frequencies, it is possible to record the correlation output for
later plotting or analysis.  (Abstract source unknown, technical report, English






Analysis and optimization of an omni-directional direction finding
system
Title Text
Graf, E. R.Author Text
Issuing Organization:  Auburn University, AL,  page 91; 15 December, 1967.Source Text
antenna arrays, radio direction-findingKeyword Text
A direction finding system that derives the direction cosines of the direction of
arrival of  a radio frequency signal has been presented.  Since the direction
finding antenna must be  omnidirectional and must respond to a signal of any
given polarization, the antenna should  consist of a vertical and a horizontal
ring.  Although the use of two rings necessitates the  use of two feed
systems, it was decided that this is the best method of fulfilling the  specified
directional characteristics and polarization requirements.  In light of the low
frequency of operation, it is believed that the elements used in the direction






Analysis and Optimization of an Omni-Directional Direction Finding
System
Title Text
Graf, E. R. and Beste,  J. M.Author Text
Antenna Research Lab., Auburn University, Alabama, Technical Report No. 3,
STAR NO. N68-31343, Contract No. NAS8-20557, Report No. NASA-CR-
95940, 15 December 1967.
Source Text
Keyword Text
ABSTRACT NO. 1:  The purpose of any direction finding system is to obtain
information from which the direction of arrival of an electromagnetic wave may
be determined.  Conventional techniques for accomplishing this include null
seeking antennas whose directional characteristics are altered mechanically
or electrically, highly directional antennas which can localize a region in
space, and antennas whose elements utilize time and space phase
displacement.  These direction finders suffer from one or more of the following
disadvantages:  (1) they require mechanical positioning, (2) they represent
large physical structures, and (3) the direction information is redundant or is
not in a  readily usable form.  The direction finding system described herein
does not suffer from any of these disadvantages.  The direction of arrival of an
electromagnetic wave above a plane earth may be uniquely described in
terms of any of several space coordinate systems.  In particular, the
knowledge of the direction cosines with respect to two perpendicular axes,
both f which lie in the horizontal plane, is necessary and sufficient to describe
completely this direction of arrival.  Information in the explicit form of direction
cosines (or direction cosine analogs) is highly desirable in many applications.
 By means of simple analog circuitry, the information may be converted into
that relating to other coordinate systems if this is desired.  It is well known
that direction cosines appear as phase factors on the terminal voltages in
linear arrays.  A difficulty arises in actually determining these direction
cosines by phase measurement, because of the unavoidable mutual
impedances among the elements making up the array.  By choosing an array
with the proper spatial symmetry, and by the use of signal processing
equipment, the undesirable mutual impedance effects may be eliminated from
the system equations.  Essentially omnidirectional antenna elements are
required to observe the hemisphere above a plane earth.  In order for an
operational direction finding system to derive accurate direction information,
there are certain components and characteristics of the system that need to
be analyzed and optimized.  Both analytical and experimental work was done
in this investigation, and incorporating the results into a direction finding
system should produce a system capable  of furnishing a phase measuring
Abstract Text
device with accurate direction information.  ABSTRACT NO. 2:  A direction
finding system that derives the direction cosines of the direction of arrival of a
radio frequency signal has been presented.  Since the direction finding
antenna must be omnidirectional and must respond to a signal of any given
polarization, the antenna should consist of a vertical and a horizontal ring.
Although the use of two rings necessitates the use of two feed system, it was
decided that this is the best method of fulfilling the specified directional
characteristics and polarization requirements.  In light of the low frequency of
operation, it is believed that the elements used in the direction finding array
are optimum.  Although the multi couplers employed in the feed system
function properly in generating the sequence voltages, they have the
undesirable characteristic of power dissipation in the isolation resistors.
These multi couplers are the best available at the present time, and future
work on a similar feed system should be directed towards finding a multi
coupler that does not dissipate any power.  The method of normalizing the
sequence voltages originated with this study should allow accurate direction
information to be obtained.  ABSTRACT NO. 3:  A direction finding system
that derives the direction cosines of the direction of arrival of a radio frequency
signal has been presented.  Since the direction finding antenna must be
omnidirectional and must respond to a signal of any given polarization, the
antenna should consist of a vertical and a horizontal ring.  Although the use of
two rings necessitates the use of two feed systems, it was decided that this
is the best method of fulfilling the specified directional characteristics and
polarization requirements.  In light of the low frequency of operation, it is
believed that the elements used in the direction finding array are optimum.
(Abstracts 1 and 2 are from the authors, source of abstract 3 is unknown,






The Near-Zone Magnetic Field of a Small Circular-Loop AntennaTitle Text
Greene, Frank M.Author Text
J. Res. N.B.S., vol. 71C, no. 4, pp. 319+, October-December 1967.Source Text
Keyword Text
An improved formula is derived for accurately computing the near-zone
magnetic field of a small circular transmitting loop antenna.  Such a field can
serve as a reference standard for calibrating field-strength meters employing
small receiving loop antennas in the frequency range 30 Hz to 30 MHZ.  This
formula includes correction terms for frequency (due to the finite time of
propagation), as well as corrections for the finite radii of both the transmitting
and receiving loops.  Other formulas appearing in the literature often fail to
include such corrections which can result in errors of up to 20 percent and
more in computing standard-field values.  The NBS formula is derived by
expanding the integrand of the retarded vector potential into an infinite series
of spherical Hankel functions of increasing order.  The resulting series
expression is in error by less than 0.2 percent, is rapidly converging and
simple to use without recourse to a table of functions or a computer.
(Abstract source unknown, formal literature, English language, document not
available, loop-antenna field strength, magnetic field strength standard, mutual







A Proposed Ranging System with Application to VLF TimingTitle Text
Jespersen, J. L., Kamas, G. and Morgan, A. H.Author Text
Trans. I.E.E.E., vol. IM-16, no. 4, pp. 282+, December 1967.Source Text
Keyword Text
In general, without a clock it is not possible to determine the range between a
radio transmitting and receiving site by making only passive observations at
the receiving site.  However, if the medium is dispersive, signals transmitted
simultaneously from the same site, at different carrier frequencies, will not
arrive simultaneously at some distant point.  Thus, the difference in arrival
time is related to the observer's distance from the transmitter.  This effect is
considered in conjunction with the VLF two-frequency timing system.







Modifications to the Three Dimensional Ray Tracing Program Described
in IER17-ITSA17
Title Text
Jones, R. M.Author Text
ESSA Report No. ERLTM-ITS134, December 1967.Source Text
Keyword Text
While we realize that for the sake of conformity we should avoid changing a
documented program, we have had to make some changes.  Some of the
changes are necessary to correct errors in the program, while others are
improvements which are important enough to warrant inclusion in this notice.
Enclosed is an up-to-date listing of the ray tracing program with most of the







Admittance Dependence of the Infinite Cylindrical Antenna Upon
Exciting Gap Thickness
Title Text
Miller, Edmund K.Author Text
Radio Science, vol. 2, no. 12, pp. 1431-5, December 1967.Source Text
Keyword Text
The admittance of an infinite cylindrical antenna is calculated as a function of
exciting frequency and exciting gap thickness.  The results obtained show
that an asymptotic analytical expression derived for the susceptance by Chen
and Keller (1962) and also later by Fante (1966), is strictly valid only in the
limit of vanishing gap thickness.  An alternate analytical form is presented for
the susceptance, which removes this restriction and which gives good
agreement with the correct susceptance values obtained in this study.






The Current and Near Fields of an Infinite Cylindrical Antenna Immersed
in a Lossy Plasma Medium
Title Text
Miller, Edmund K.Author Text
Michigan University, High Altitude Engineering Lab., Ann Arbor, Michigan,




The surface currents and near fields of an infinite cylindrical dipole antenna
excited at a circumferential gap of non-zero thickness and immersed in a
lossy plasma medium, which may be in the general case both compressible
and anisotropic there being a static magnetic field parallel to the antenna
axis, are numerically investigated.  The analysis proceeds from the linearized
fluid equations for the electrons (ion motion is neglected) together with
Maxwell's equations, and attempts to account for the actual inhomogeneous
ion sheath which forms about a body at floating potential in a warm plasma by
including in some of the results a concentric free-space layer or vacuum
sheath between the antenna and the external uniform plasma.  Fourier
integrals are obtained for the various field quantities involved and are in
particular examined numerically for the antenna current and the near electric
field for parameter values typical of the E region of the ionosphere.  (Author's






Electromagnetic Wave Scattering from a Cylinder Immersed in a Warm
Plasma
Title Text
Miller, Edmund K.Author Text
Radio Science, vol. 2, no. 12, pp. 1411-17, December 1967.Source Text
Keyword Text
The scattering of transverse electric (TE; Ez = 0) and transverse magnetic
(TM; Hz = 0) plane  waves from a perfectly conducting cylinder located in a
warm (compressible) plasma is considered.  Numerical values for the total
primary cross sections (TE-TE and TM-TM scattering) are given.  Results for
the ratios of the total conversion cross sections are also presented.  The
effect of varying the cylinder radius, plasma frequency, electron temperature,
and angle of incidence are shown.  A comparison is also made of results
obtained from a vacuum-sheath model with those due to a more realistic
inhomogeneous sheath model.  It is found that, except for near-grazing angles
of incidence, for cylinder radii much less than the EM wave-length or the
plasma frequency nearly equal to the incident wave frequency, the conversion
cross sections are on the order of 10-2 or less of the primary cross sections.
The primary cross sections are, at the same time, not appreciably affected by
the sheath or non-zero temperature.  (Author's abstract, formal literature,






Non-Reciprocal VLF Wave Propagation Over Short Paths During SunriseTitle Text
Moler, W. F.Author Text
Proceedings of a Conference Held 11 to 15 April 1966, vol. 2, p. 4.2.7, Shirley
Bay, Ottawa, Ontario, Canada, Defense Research Telecommunications
Establishment, Radio Physics Lab., December 1967.
Source Text
Keyword Text
VLF transmissions at 8.2, 13, 17, and at 23 kHz from the US Navy
Electronics Laboratory VLF transmitter at Sentinel, Arizona (32ºN lat.) were
received at sites about 100 km geomagnetically east and west of the
transmitter.  The data, recorded periodically over several years, show that the
observed phase and amplitude changes are not only a function of the radio
frequency but the non-reciprocal propagation effects resulting from the
anisotropy of the ionosphere are also important.  When the wave propagation
is from east to west, the phase advance associated with daybreak is delayed
until ground sunrise for 13, 17, and 23 kHz transmissions.  At 8.2 kHz and for
propagation from west to east, the phase excursion begins when the solar
zenith angle is 98º.  For propagation in either direction, the diurnal amplitude
fade begins when the solar zenith angle is near 98º.  The total diurnal phase-
height change also shows a dependence on the direction of propagation.  A
dynamic model of electron density changes over sunrise must explain the
various propagation features summarized in the conclusion of the paper.
While a realistic model has not been developed, an artificial model has been
assumed and sample full wave numerical calculations are made, which
demonstrate that the apparent sunrise phase and amplitude onset times
would depend on the polarization and direction of propagation of the received







Flux Density of Cassiopeia-A at 3.0 Megacycles per SecondTitle Text
Parthasarathy, R.Author Text
Science, vol. 158, pp. 1449-50, 15 December 1967.Source Text
Keyword Text
The flux density of Cassiopeia-A was measured at 3.0 megacycles per
second by an interferometer alternately responding to the power in the
ordinary and extraordinary modes.  The flux indicates attenuation in the path
between the source and the solar system by the ionized hydrogen clouds.







Ray Tracing Investigation of Direction of Arrival of HF Radio Waves
Observed in a Radiolocation Experiment
Title Text
Rao, N. NarayanaAuthor Text
University of Illinois, Urbana, Illinois, RRL Publication No. 337, Technical
Report No. 3, December 1967.
Source Text
Keyword Text
A high frequency radiolocation experiment involving a transmitter near
Houston, Texas and a receiver near Urbana, Illinois has been under progress
on a continuous basis for one week per month since March 1967.  A network
of five vertical incidence ionosondes located near and around the midpoint of
the great circle path permit the evaluation of electron density gradients along
the propagation path from true height analysis of ionograms recorded by this
network.  These gradients are used in conjunction with a three dimensional
ray tracing computer program to compute the expected directions of arrival of
the radio waves.  Changes in bearing resulting from temporal variations in the
electron density distribution and seasonal variations in the sunrise tilts are
investigated.  The results obtained by ray tracing are found to be in excellent
agreement with the measured bearing deviations.  Effective layer tilts are
computed from the results of ray tracing.  (Author's abstract, technical report,






Ray Tracing Investigation of Direction of Arrival of HF Radio waves
Observed in a  Radiolocation Experiment.   <NOTE> Technical Report.
Title Text
Rao, N. NarayanaAuthor Text
Technical Report from:  Illinois Univ Urbana, Radiolocation Research Lab.
Report RRL-TR-3-RRL-PUB-337, 20 pages; December, 1967.
Source Text
ionospheric propagation, electron density, radio waves,
high frequency, direction finding stations, angle of
arrival, computers, radio transmitters, radio
receivers, NTISDODXD
Keyword Text
A high frequency radiolocation experiment involving a transmitter near
Houston, Texas  and a receiver near Urbana, Illinois has been under progress
on a continuous basis for  one week per month since March 1967. A network
of five vertical incidence ionosondes  located near and around the midpoint of
the great circle path permit the evaluation of  electron density gradients along
the propagation path from true height analysis of  ionograms recorded by this
network.  These gradients are used in conjunction with a  three dimensional
ray tracing computer program to compute the expected directions of  arrival of
the radio waves.  Changes in bearing resulted from temporal variations in the
electron density distribution and seasonal variations in the sunrise tilts are
investigated.   The results obtained by ray tracing are found to be in excellent
agreement with the  measured bearing deviations.  Effective layer tilts are






Aerospace Vehicle Navigation SystemsTitle Text
Seleznev, V. P., Kirst, M. A.Author Text
Foreign Technology Div Wright-Patterson AFB Ohio.  Report FTD-MT-24-146-
67, 142 pages; December, 1967.
Source Text
manned spacecraft, space navigation, satellites
(artificial), textbooks, celestial navigation,
hyperbolic navigation, Doppler navigation, Doppler
systems,  accelerometers, equations of motion, optical
scanning, gyro  compasses, direction finding,
television guidance, inertial  guidance, navigation
satellites, radar navigation, radar  equipment, range
finding, satellite tracking systems, lasers,  solar
wind, digital computers, navigational aids, command
guidance, USSR, TRANSLATIONS
Keyword Text
This book is intended for all personnel engaged in  aeronautics, for
aeronautics schools, and for general readers  interested in space navigation.
It systematically discusses  the navigational systems used aboard aerospace
vehicles and in  ground centers, classifies such systems, and describes the
progress being made in navigation engineering. Stress is laid  on the
importance of reliability and accuracy of  instrumentation and devices, the
automatic reaction of devices  to environmental conditions, solar mechanics,






LF to VHF Shipboard Direction Finding ResearchTitle Text
Sherrill, William M. and Lorenz, RichardAuthor Text
Interim Development Report for Direction Finder Radio Shipboard Siting and
Design, Study and Development, Southwest Research Institute, San Antonio,
Texas, prepared for Navy Department, Naval Ship Engineering Center,




Initial performance evaluation tests were made on the Texas Instruments
intercept DF equipment with the crossed spaced loop DF antenna.  The
results were:  frequency resolution of 75 kHz to 100 kHz, azimuth resolution
of ±15º to ±30º, and a sensitivity of 50-µv input into the receiver for visual
display.  A description of the digital portion of the SwRI DF calibration
equipment is given.  Construction and tests are complete, and the equipment
is presently in use.  Period covered:  1 October to 31 December 1967.







Scanner for Short Sections of Magnetic Recording TapeTitle Text
Torgersen, HalvardAuthor Text
Rev. Sci. Instr., vol. 38, no. 12, pp. 1788-9, December 1967.Source Text
Keyword Text
A device is described for the repeated mechanical scanning of a very short
section of magnetic recording tape.   The tape section, in a shuttle-like
holder, is moved backwards and forwards in front of a play-back head.  To
obtain a constant speed movement, the tape holder is made to follow the
contour of a cardioid curve section cut along the periphery of a rotating disk.
The length of the scanning stroke is determined by the depth of the cut.  A
synchronizing contact is provided so that by triggering and adjusting the
sweep of a cathode-ray oscilloscope a stationary display may be presented
on the screen.  Typical applications are described.  (Abstract source






The Determination of the Reflection Characteristics of the Lower
Ionosphere Using VLF Waves
Title Text
Volland, H.Author Text
Proceedings of a Conference Held 11 to 15 April 1966, vol. 2, p. 4.2.2.,
Shirley Bay, Ottawa, Ontario, Canada, Defense Research
Telecommunications Establishment, Radio Physics Lab., December 1967.
Source Text
Keyword Text
The first part reviews a method of full wave theory for the calculation of
reflection and transmission matrices of plane waves in a horizontally stratified
medium, using the scattering matrix and the matrizant solution.  Calculations
of the reflection coefficients show the influence of the upper part of the
ionosphere on the reflection.  The second part deals with methods to
determine, by experiment, the propagation characteristics of the ionosphere
using VLF waves.  The behavior of the ionosphere is approximated by a
reflection parameter a and a virtual height h.  Plotting amplitude and phase of
the  propagation function versus a and h allows the determination of a and h
from field strength measurements of CW transmitters.  Statistical methods for
the measurement of atmospherics are described, from which phase and
amplitude of the propagation function, depending on frequency and distance,







Investigation of a Nonambiguous Monopulse AntennaTitle Text
Walker, Scott H. and Osborn, Jimmie D.Author Text
Microwave J., vol. 10, no. 13, pp. 39-44, December 1967.Source Text
Keyword Text
A phase Monopulse antenna was constructed from computer results to verify
a synthesis technique for the design of arrays displaying Nonambiguous error
patterns.  The array was composed of helical elements with spacing and
amplitude distribution derived from a comprehensive computer program.  Test
results in the principal plane showed excellent Nonambiguous performance
over a 180 degree sector closely following that expected from theory.  Some
degradation with antenna elevation tilt was noticed, but means of correcting
this problem are discussed.  (Abstract source unknown, formal literature,






Errors in the Measurement of Virtual Height Using a Phase IonosondeTitle Text
Whitehead, J. D. and Kantarizis, E.Author Text
J. Atmos. Terrest. Phys., vol. 29, no. 12, pp. 1483-8, December 1967.Source Text
Keyword Text
An account of possible errors involved in the measurement of the virtual height
of reflection of a radio wave in the ionosphere is given when using a swept
frequency phase ionosonde.  (Authors' abstract, formal literature, English






Radio-cybernetic methods of controlling nautical objects.  Structure and
design characteristics  of radio-cybernetic systems, control signal
parameters, and noise reduction techniques
Title Text
Agranovskiy, K. YU.Author Text
Joint Publications Research Service, Washington, D. C., 175 pages, Transl.
into English from the paper "Radio Kiberneticheskiye Metody Upravleniya
Morskimi, Ob" Yektami Leningrad, Sudostr., 1967 pages 34-363, Report
JPRS-44470, 1968.
Source Text
cybernetics, noise reduction, radio control, radio
direction finders, range finders, ships, signal







Handbook for Monitoring StationsTitle Text
AnonymousAuthor Text
Handbook for Monitoring Stations,vol. II, chapter 12, Published by the
International Telecommunication Union, International Radio Consultative
Committee, Geneva, Switzerland, 1968.
Source Text
Keyword Text
Congestion in the radio frequency spectrum raises problems which are
becoming increasingly difficult to solve.  For many administrations, it is
essential to have an efficient monitoring system, to make the most
economical use of the radio-frequency spectrum, to avoid harmful interference
and to find frequencies for new communication channels.  To assist
administrations, especially those of the new and developing countries, the
need was felt to prepare a handbook for monitoring stations, which would deal
with the problems involved in setting up and operating a monitoring station.
The XIth Plenary Assembly of the C.C.I.R., Oslo, 1966, unanimously adopted
Resolution 16-l (referenced in text) specifying the procedure to be followed in
publishing the handbook.  Eight administrations and two international
organizations appointed coordinators, responsible for the draft of one or more
of the chapters.  To enable the manual to be published before the entire work
has been edited, it has been decided to present it in loose-leaf form.  The
various chapters will therefore be issued as and when they are completed.






Tomorrow's Transportation--New Systems for the Urban FutureTitle Text
AnonymousAuthor Text
U.S. Dept. of Housing and Urban Development, Office of Metropolitan
Development, Urban Transportation Administration, Washington, D.C., 1968.
Source Text
Keyword Text
Describes plan of radiolocation system for urban vehicles based on time
comparison measurements.  (Abstract source unknown, government






Potential accuracy of a pulsed direction-finding radar in the case of
binary-quantized signals. Direction finding accuracy of pulsed radar with
binary-quantized detector signals, discussing  azimuth minimum
variance and quantization threshold optimization
Title Text
Avdeev, V. V.Author Text
Moscow, Izdatelstvo Mashinostroenie,  9 pages, 1968.Source Text
azimuth, binary data, pulse radar, radio direction
finders, surveillance radar, differential  equations,
optimization, radar measurement, signal detectors,







Field Strength Predictions for Backscatter Ionospheric SoundingTitle Text
Barclay, L. W.Author Text
Mar. Rev., vol. 31, no. 168, 1968.Source Text
Keyword Text
In this paper, a theoretical assessment is made using conventional prediction
techniques of the expected returns from a backscatter sounder in England
operating across an overland path.  Three particular hours in the two solstice
months at sunspot minimum are examined and the ionospheric propagation
modes and losses for two frequencies are predicted.  A backscatter
coefficient is assumed, based on very little experimental evidence, and the
received backscatter field strengths are computed.  It is shown that the
returns, particularly in daytime, are restricted to relatively narrow range bands.
 This paper was first presented at the 1966 Leicester AGARD Symposium
and will appear in the volume of the proceedings of that conference.  Thanks
are due to AGARD and to the Ministry of Technology for permission to publish
it in the Marconi Review. (Author's abstract, formal literature, English






Simultaneous  maximum  likelihood  estimation  and  coordinate
conversion for redundant  hyperbolic lines of position.
Title Text
Bard, W. D., Perfitt, T. E.Author Text
Presentation at American Institute of Aeronautics and Astronautics, Guidance
Control, and Flight Dynamics Conference, Pasadena, CA., 12-14, August
1968. AIAA Technical Library:  Report  AIAA Paper 68-888, 10 pages, 1968.
Authors employed:  Lear Siegler, Inc., Instrument Div., Grand Rapids, Mich.
Source Text
geodetic coordinates, hyperbolic functions,  position
errors,  radio direction finders,  conferences,  loran,








Errors in bearings taken from radio beacons with a rotating radiation
pattern, due to the effects  of local objects.  Bearing errors from radio
beacons with rotating or multilobe radiation patterns
Title Text
Belavin, O. V.Author Text
Moscow, Izdatel'stvo Mashinostroenie, 18 pages, 1968.Source Text
air navigation, antenna radiation patterns, bearing
(direction), error analysis, radio beacons,  aircraft








Problems in navigation antenna developmentTitle Text
Berner, H.Author Text
SEL Nachrichten, Vol. 16, No. 2, pages 76-80, 1968.Source Text
radar antennas, radio direction-findingKeyword Text
The development of antennas for air navigation creates much more problems
than that of  antennas for other applications, since deviations of the antenna
radiation pattern mostly  have a direct effect on the accuracy of the
navigational data.  The author deals with some  of the problems involved and
quotes examples for their solution.  The sections of the paper  cover the
generation of rotating horizontal patterns, the radiated-signal phase, the






Movements of Ionospheric Irregularities and Gravity WavesTitle Text
Bowman, G. G.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 30, pp. 721-734, 1968.Source Text
Keyword Text
The nature and movements of ionospheric irregularities at E- and F-region
heights are considered.  Experimental evidence from a mid-latitude station is
discussed which suggests that the nighttime irregularities which produce the
spread-F, spread-Es or sporadic E-cloud features on ionograms represent a
class of irregularities which are frontal disturbances.  These have quasi-
sinusoidal cross sections at F-region heights.  Wavelengths range from 25 to
350 km and periods range from 5 to 60 min.  Their characteristics indicate
that they may be produced by internal gravity waves propagating through the
ionospheric regions.  These nighttime irregularities are somewhat similar to
daytime traveling ionospheric disturbances which have been in the past,
associated, by certain workers, with internal gravity waves.  Another class of
irregularities, with dimensions of the order of a kilometer, appear to be
responsible for the fading patterns from which ionospheric drifts are
calculated.  When the movements of the two classes of irregularities are
compared a certain amount of agreement is evident.  It is suggested that,
because of this association between drift velocities and the movements of the
larger-scale irregularities, the drift measurements are, at times, influenced by
the presence of internal gravity waves.  (Author's abstract, formal literature,






Ferrite Aerials for Car-Radio Reception on the FM-BandTitle Text
Bromssen, Th. VonAuthor Text
Tele. (Swedish Edition, Sweden), No. 3, pp. 252-7, 1968.Source Text
Keyword Text
A car radio aerial system usually consists of a vertical antenna mounted on
one front mudguard, in front of the windshield stanchion.  It is most sensitive
to vertically polarized waves and is thus eminently suitable for long-wave and
medium-wave reception.  (Abstract source unknown, foreign literature, English






Experiments with a low polarization error loop array direction finder.
Low polarization error  HF loop antenna array direction finder
performance tests, comparing measured bearings with  polarimeter and
conventional crossed loops data
Title Text
Castles, M. P.,Travers, D. N., Walker, G. B.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-4,
pages 752-755, 6 Refs., 1968.  Authors employed:  Southwest Research
Institute, San Antonio, Texas; Oklahoma University, Norman, Oklahoma.
(AIAA Technical Library)
Source Text
antenna arrays, loop antennas, performance tests,
polarization characteristics, radio direction  finders,
bearing (direction), error analysis, instrument errors,







Electronic beam-rotation for circular arrays using matrix network.
Electronic beam-rotation  systems operation using matrix network to
feed circular arrays, noting applicability to direction  finding or radar
systems
Title Text
Chow, P. E. K., Fenby, R. G.Author Text
Maidenhead, England, Technivision Services, 13 pages, 1968.  Authors
employed:  Birmingham, U., Dept. of Electronic and Electrical Engineering,
Birmingham, England.
Source Text
antenna arrays, antenna feeds, directional antennas,
matrices (circuits), radar equipment, radio  direction








An approach to measuring the direction of arrival of radio waves in the
presence of wave  interference.   Numerical solution for measuring angle
of arrival of ionospheric propagated noise
Title Text
Cooper, S. E.Author Text
M. S. Thesis from:  Syracuse Univ. Research Corp., N. Y.  Defense Systems
Div., 110 pages, Report DSD-R-206-AD-673547, 1968.
Source Text
ionospheric propagation, phase shift, statistical








Principles and advantages of the VHF omnidirectional Doppler radio
range.  Doppler VHF  omnidirectional radio range, describing antenna
system and Salzburg station
Title Text
Crone, W. J., Popp, H.Author Text
Paris, Vol. 16, Navigation pages 40-50, 1968.  Authors employed:  Standard
Electric Lorenz AG, Stuttgart, West Germany.
Source Text
Doppler radar, ground stations, omnidirectional radio
ranges, radio antennas, VHF omnirange  navigation, air
navigation, air traffic control, Doppler effect,







The Effect of Ionospheric Refraction on the Polar Diagram of a Short
Radio Antenna
Title Text
Daniel, G. J.Author Text
Proc. Roy. Soc., vol. A-303, pp. 157-173, 1968.Source Text
Keyword Text
Recently radio astronomers have used receivers in space vehicles in the
upper part of the ionosphere to measure radio signals at frequencies which
cannot penetrate the F region.  When the results are interpreted, the effect of
ionospheric refraction is important.  This paper shows how to calculate the
electric and magnetic field components at a point within the ionosphere when
a plane unpolarized wave is incident from outside the Earth at a series of
different angles.  The anisotropy of the ionosphere, produced by the Earth's
magnetic field, has a profound effect on these fields.  The received signal
voltage across a small dipole or loop antenna can be found from these fields if
the orientation of the aerial is known.  Thus a given small antenna and the
ionosphere together form a receiving system whose sensitivity varies with the
direction of the incident wave.  Diagrams showing this variation may be called
polar diagrams by analogy with the diagrams often used for directive aerials.
Some examples of the shapes of these diagrams are given.  (Abstract source










Francesco Giannini & Figli, Naples, Italy, pages 231-2, Italian Geophysical
Society, 1968, page 296.
Source Text
atmospherics, geophysical equipment, photography, radio
direction-finding, recording
Keyword Text
A compact cathode-ray-direction-finder for atmospherics, with automatic
photographic  recording, is described; original features of the apparatus are a







Measurements of the propagation component of radar tracking noise at
a wavelength of  3 cm
Title Text
Evans, G. C., Shaw, A. H.Author Text
Proceedings from:  Institution of Electrical Engineers, Vol. 115, No. 10, pages
1431-8, 1968.
Source Text
noise, radar systems, radiowave propagationKeyword Text
Measurements have been made of the angular propagation noise and
amplitude  scintillations on a 15km overland path at 1 degrees elevation in
northern England.  They  indicate R.M.S. deviations in angle of arrival ranging
between 1" and 10" (4.8-48 mu rad)  for aerials of 2m aperture during one
year's observations.  The propagation noise  (short-term angle-of-arrival
fluctuation) spectrum falls rapidly with increasing frequency  and is negligible
at frequencies above 1 Hz for this aerial aperture.  Little correlation is
apparent between the magnitude of the effects and changes in atmospheric
humidity, but  the R.M.S. level is approximately proportional to mean air
temperature (in degC).   Autocorrelation analysis on a single path, and cross
correlation analysis on two adjacent  paths, indicate a mean scale of
turbulence of about 15m for an inclined path extending  from 5 to 300m above
the surface.  Amplitude scintillations of the received signal give a  similar
power spectrum to that of angular propagation noise, and a general level of
power  change of the order of 0.1 dB is observed.  The results are similar to
those obtained by  workers in the USA, and are in fair agreement with theory,
although the scarcity of  information on atmospheric-turbulence parameters at
heights below 300m, and the use of  an inclined path, make accurate






SAR-assist ``Searchmeter.''  Aircraft Searchmeter, discussing device
fitted to locate emergency  radio beacon signal
Title Text
Heath, G. W.Author Text
Survival and Flight Equipment Assn., San Diego, Calif., 6 pages, 1968.
Author employed:  Sar-Assist, Inc., Greenwich, Conn.
Source Text
aircraft communication, radio beacons, radio direction
finders, searching, signal detection, aircraft safety,







SAR-Assist 'Search meter,'Title Text
Heath, Gloria W.Author Text
Survival and Flight Equipment Association, Annual National Flight Safety,
Survival, and Personal Equipment Symposium, 6th, San Diego, California,
October 1-5, 1968, Proceedings, pp.  C25-C30, San Diego, California, Survival
and Flight Equipment Association, 1968.
Source Text
Keyword Text
Description of the Search meter, which enables aircraft that are normally
engaged in other flying activity to be quickly fitted to locate an emergency
radio beacon signal.  With the Search meter, the beacon signal generally can
be located to within a square mile area in 40 minutes.  A small supply of
Search meters could serve a number of aircraft available for search missions
since it can be used interchangeably on aircraft fitted to receive the meter as
they become available to fly search sorties.  Entering below the cost level of
automatic direction finding equipment, the Search meter has been designed
to provide an ubiquitous capability for aircraft, neither formally assigned to the
search system nor expensively equipped, to give "professional," swift
performance in locating the site of the downed aircraft's emergency position
indicating radio beacon.  (Abstract source unknown, proceedings, English






Preliminary experiment results from the Omega position location
equipment /OPLE/.   OMEGA position location equipment /OPLE/ test
data to demonstrate feasibility of using  OMEGA navigational system in
conjunction with synchronous satellites
Title Text
Horiuchi, H. S.Author Text
International Foundation for Telemetering, Tarzana, Calif., 8 pages, 1968.
Author employed:  NASA, Goddard Space Flight Center, Greenbelt, Md.
Source Text
omega navigation system, position errors, position
indicators, synchronous satellites, conferences, data








A Study of Focusing Effects on Ionospherically Reflected Radio WavesTitle Text
Humphrey, Leonard ClaudeAuthor Text
Ph.D. Thesis, Cornell University, N.Y., University Microfilms Order No. 68-
11627, STAR No. N69-21058, 1968.
Source Text
Keyword Text
The focusing gain parameters associated with radio waves reflected obliquely
from the ionosphere are derived theoretically and compared with experimental
observations.  The theoretical computations include a geometrical optics
computation of the  shape of the caustic surface, and a physical optics
computation of the expected variation of the field in the vicinity of the caustic
surface.  The description of the field in the neighborhood of the caustic
depends on the shape of the ionosphere with respect to the earth.  For an
ionosphere concentric with the earth and a surface location transmitter it is
convenient to describe the focusing gain in terms of the elevation angle of







Application of Linear Scanning to the Investigation of the Azimuthal
Distribution of Atmospherics
Title Text
In'Kov, B. K.Author Text
Atmospheric Electricity, Leningrad, Gidrometeorologicheskoe Izdatel'stvo
(Glavnaia Geofizicheskaia Observatoriia, Trudy), no. 225, pp. 74-8, 1968.
Source Text
Keyword Text
Discussion of the application of a CRT-display direction finder to the
determination of statistical data concerning the azimuthal distribution of
atmospherics.  In this direction finder, linear scanning is triggered by a signal
from a receiver employing a vertical (nondirectional) antenna.  The moment at
which the intensifier pulse is applied is determined by the phase of the
combined signal resulting from this shift and addition of signals from receivers
with N-S and E-W loop antennas.  The vertical deflection plates of the CRT
are free for use as indicators of the amplitude of an atmospheric signal at any
frequency desired, provided that a fourth receiver is installed.  Tests performed
with this type of linear scanning proved highly satisfactory.  (Abstract source






Application of linear scanning to the investigation of the azimuthal
distribution of atmospherics. CRT direction finder with linear scanning
to determine statistical data for azimuthal distribution  of atmospherics
Title Text
Inkov, B. K.Author Text
Leningrad, Gidrometeorologicheskoe Izdatel'stvo,  5 pages, 1968.Source Text
angular distribution, atmospherics, cathode, ray tubes,
frequency scanning, radio direction  finders,








Development and testing of HF wire-grid lens antenna, Volume 3 Final
report, HF wire grid lens  antenna for air traffic control system - Part 3
Title Text
Jones, E. M. T.Author Text
Final Report from:  TRG, Inc., Menlo Park, Calif., 112 pages, Astia Document
 (AD)-696960-SRDS-RD-68-26-VOL-3, 1968.
Source Text
air traffic control, lens antennas, wire grid lenses,








A Quasi-Optical Method for Calculating Propagation of LF Radio Waves
in the Presence of an Ionosphere with Horizontal Gradients. Part 1: Ray
Theory for Lossy Media. Part 2: Diffraction by the Earth
Title Text
Jones, Richard MichaelAuthor Text
Ph.D. Thesis, Colorado University, Denver, Colorado, 1968.Source Text
Keyword Text
To predict communication conditions between a given transmitter and
receiver, or to use radio waves to measure ionospheric characteristics, it is
desirable to calculate the effect of the earth and ionosphere on radio waves.
This thesis presents an extension of ray theory which satisfactorily calculates
reflection of LF (30 to 300 kHz) radio waves from the ionosphere.  This
extension uses the complex refractive index in Snell's law to calculate the ray
path.  In effect, this includes ionospheric losses in determining the ray path,
which are very important in the D region, where LF waves are reflected.
Although the resulting ray paths, being in complex space, have less physical
interpretation, they give accurate results.  An accompanying approximation
which compensates for the ray's missing the receiver is essential for ray
tracing in complex space, but would also be very useful in ordinary ray







Variance analysis of the angle output voltage for an amplitude
Monopulse receiver.  Thermal  noise errors from amplitude Monopulse
receiver examined by method using deviation of angle  output voltage
Title Text
Kehr, D. E.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-4,
pages 535-540; 1968.  Author employed:  Martin Marietta Corp., Aerospace
Group, Advanced Systems Engineering Div.,Orlando, Fla.
Source Text
error analysis, Monopulse radar, radar receiver ,
thermal noise, angular distribution, Monopulse








The U.S. navy navigation satellite system.  Transit satellite navigation
system for all-weather  diurnal position fixing, noting Doppler frequency
measurement and ionospheric signal refraction
Title Text
Kershner, R. B.Author Text
AIAA Technical Library:  Presentation at United Nations Conference on the
Exploration and Peacefule uses of outer Space, Vienna, Austria, 18 pages,
14-27 August 1968.  Author employed:  Johns Hopkins U., Applied Physics
Lab., Silver Spring, Md.
Source Text
all weather air navigation, radio direction finders,
satellite design, transit satellites, conferences,








An analysis for the calibration data of a direction finder.  Shipboard
direction finder calibration  accuracy, emphasizing radio operator
training
Title Text
Kiyoto, S., Miyasaka, T.Author Text
U. of Electro-Communications, Report No. 24, pages, 1-12. 6 Refs., 1968.Source Text
calibrating, radio direction finders, ships, surface








Antennas and power transmission lines of the FM 1800/6000 direction-
finding system  Antenna  und Energieleitungen des Richtfunksystems
FM 1800/6000.
Title Text
Krank, W., Kuehne, H. D., Nuding, E., Schuettloeffel, E.Author Text
AIAA Technical Library:  Technische Mitteilungen Aeg-Telefunken, Vol. 58,
No. 5, pages 298-313, 1968.
Source Text
antenna arrays, power lines, radio direction finders,
systems engineering, transmission lines, component
reliability, frequency modulation, radio attenuation,
receivers
Keyword Text
Antennas and power transmission  lines of FM 1800/6000 direction finding






Infrared systems for detection, direction finding and automatic tracking
of moving targets. Infrared devices for detection, reconnaissance,
direction finding and automatic tracking
Title Text
Kriksunov, L. Z.Author Text
Joint Publications Research Service, Washington, D. C., 317 pages,
Translation into English of the book Infrakrasnyye Sistemy Obnaruzheniya,
Pelengatsii i, Avtomaticheskogo Soprovozhdeniya Dvizhuschikhsya Ob
Yektov' Moscow, Soviet Radio, Publishing House, 1968, 1-320, Report JPRS-
47082, 1968.
Source Text
infrared detectors, infrared tracking, thermal
radiation, graphs (charts), infrared radiation,









Proceedings from:  OECON Middle East 1st Int Offshore Exploration
Conference, Athens, Greece, December, 4-6 1968, pages 239-50, 1968.
Source Text
navigation, radio waves, Toran radiolocation systemsKeyword Text
The Toran radiolocation system, positioning mobile vehicles by phase
comparison of  waves continuously transmitted by fixed shore stations, used
for accurate positioning of  ships, drilling platforms, aircraft, helicopters etc is
described.  It is used also to cover  the main French harbors for accurate






Angular glint and the moving, rotating, complex radar target.  Radar
indicated moving rotating  complex target direction and Doppler
frequency errors due to angular glint phase variations,  discussing
correction procedure
Title Text
Lindsay, J. E.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-4,
pages 164-173, 1968.  Author employed:  Cornell Aeronautical Lab., Inc.,
Aerospace Vehicles Dept., Buffalo, N.Y./.
Source Text
Doppler radar, glint, position errors, radar targets,
range errors, error correcting devices, error  signals,
frequency shift, moving target indicators, phase shift,







Optimum Separation of Plane Waves by a Linear Antenna in the
Presence of Phase Errors
Title Text
Lobytsyn, V. V.Author Text




The synthesis of a linear antenna separating two plane waves with different
angles of arrival was discussed as a particular case of the theory of synthesis
of systems for optimum separation of signals.  The signal statistics were
taken into consideration but the random nature of the amplitude-phase
distribution of the field of the antenna itself was not taken into account.  In the
present communication, the problem of synthesis of a linear antenna which
provides optimum separation of two plane waves is posed, taking account of
the statistics of the phase distribution of the field.  The antenna is
synthesized according to the criterion of maximum signal-to-noise ratio at its
output for a given degree of suppression of the interference.  Two plane waves
with angles of arrival 00 and 01 are taken as the signal and the interference,







The effectiveness of emitter location systems.  Effectiveness of
electromagnetic radiation emitter  location systems evaluated
Title Text
Loposer, T. L.Author Text
LTV Electrosystems, Inc., Greenville, Texas, 17 pages, Report
G3681.21.01C, 1968.
Source Text
electromagnetic radiation, emitters, position location,
Doppler navigation, graphs (charts), inertial
navigation, Loran, Monte Carlo method, position errors,







Secret Aerial Used During OccupationTitle Text
Manczarski, S.Author Text
Przeglad Telekomun, Poland, vol. 40, no. 12, pp. 364-5, 1968.Source Text
Keyword Text
In order to make difficult for the Germans the location of secret radio
transmitters operating in Poland during World War II, the compensation
method was used.  The tuning of compensation equipment was done by a
suitably modified device used by hairdressers for facial electric massage.
This made possible almost complete elimination of radiation near the ground.
The principle is mathematically analyzed and the equipment described.
(Abstract source unknown, foreign literature, Polish language, document not






Electronic Attitude Measuring with the Aid of Electromagnetic Waves IITitle Text
Mayer, R.Author Text




Any aircraft attitude can be measured by computation of the propagation
directions of two electromagnetic waves referred to the two ground stations
and from the polarization of  one of the waves reaching the aircraft.  The
aircraft attitude is described by  nine directional cosines.  The article shows
how to determine  the directional cosines from the two directions which are
related to the reference system of coordinates as well as to the aircraft body
coordinates.  Also shows the method by which airborne measurements of the
propagation direction and polarization are obtained.  (Abstract source






Power traveling wave tubes in ground stations for the Intel sat 3 system.
Leistungswanderfeldroehren fuer Bodenstationen fuer das Intelsat III
System
Title Text
Meyerer, P., Poebl, K.Author Text
Presentation:  In-Moga 68, 7th International Conference on Microwave and
Optical Generation and Amplification, Hamburg, West Germany, Sept. 16-20-
, 1968.  Proceedings Published in Nachrichtentechnische fachberichte, Vol.
35, pages 48-54.   Authors employed:  Siemens Ag, Munich, West Germany.
  (AIAA Technical Library)
Source Text
ground stations, intel sat satellites, power gain,
radio direction finders, traveling wave tubes,
communication equipment, conferences, radio relay








Optimum Monopulse data processing in a clutter plus noise
background. Estimation of angle  of arrival in amplitude comparison
Monopulse systems in presence of clutter and thermal noise  conditions
Title Text
Minguzzi, B.Author Text
Aalta Frequenza English Edition, Vol. 37, pages 768-777, 11 Refs,1968.
Author employed:  Selenia S.P.A., Sezione Studi E Ricerche, Rome, Italy,
Mosca, E.
Source Text
background noise, Monopulse radar, optimization, signal
to noise ratios, statistical analysis, clutter,
communication theory, data processing, estimates,







Theoretical calculation of the cosmic-ray solar diurnal variation. II -
Meson component.  Cosmic  ray meson component solar diurnal
variation calculations noting amplitude, average deflection  angle and
dependence on zenith angle of arrival
Title Text
Mori, S.Author Text
Nuovo Cimento, Vol. 58B, pages 58-70, 13 Refs., 1968.  Author employed:
Franklin Inst., Bartol Research Foundation, Swarthmore, Pa.
Source Text








Maximum likelihood angle estimation in amplitude compassion
Monopulse systems operating  on a single pulse basis.  Angle of arrival




Alta Frequenza English Edition, Vol. 37, pages 408-414,11 Refs, 1968.
Author employed:  Selenia S.P.A., Advanced Studies and Research Dept.,
Rome, Italy.
Source Text
amplitude distribution analysis, Monopulse radar, radar
receivers, signal analysis, thermal noise,  response







Clipped-Digital Technique for the Sequential Processing of Sonar SignalsTitle Text
Nairn, DonaldAuthor Text
The Journal of the Acoustical Society of America, vol. 15, pp. 1267+,  1968.Source Text
Keyword Text
A signal-processing technique for pulsed sonar systems is described in which
the sound field is treated as a series of point targets or highlights.  Only the
phase information of the narrow-band echo signals is utilized, the outputs of
the individual transducers being infinitely clipped and encoded directly in
digital form.  Subsequent operations performed on these numbers have the
effect of steering the system to pint in the direction of the strongest signal
which illuminates the array at that particular instant.  A linear phase-difference
pattern is looked for, and numerical parameters are extracted that are a
measure of how closely the received pattern matches the expected one.
Signal detection is achieved by a hierarchy of thresholds operating
sequentially on these parameters.  Field trials of an experimental equipment
in a shallow reservoir are described, and the results and measurements
presented.  The technique has also been analyzed and simulated on a digital
computer, and a quantitative comparison between the efficiency of the
proposed system as a signal processor, with that of  conventional amplitude







The measurement of internal stresses in thin filmsTitle Text
Nitzsche, K.Author Text
Abt. Wissenschafthiche Publikationen der TH Ilmenau, Ilmenau, East
Germany, pages 31-6, Technische Hochschule Ilmenau, page 124, 1968.
Source Text
thin filmsKeyword Text
The preparation of thin film components and assemblies is reviewed.  A series
of  functional relationships is given for internal stresses in thin film assemblies
as functions  of film thickness, evaporation rate, source temperature,
substrate temperature and angle  of arrival.  The various techniques for the










AIAA Technical Library:  Radio Technical Commission for Aeronautics,
Document No. DO-137, 27 pages, 1968,Washington, D.C.
Source Text
air navigation, airborne equipment, automatic flight








Radiolocation by satellites using the distance-measurement technique.
Radio location system  based on measuring distance between object and




International Telecommunication Union, 12 pages, 1968, GenevaSource Text
aerospace systems, air traffic control, distance
measuring equipment, navigation satellites,  position
(location), radio navigation, conferences,








Space Systems and Radio astronomy, International Radio Consultative
Committee, Interim  Meeting of Study Group IV, Geneva, Switzerland,
September 18-October 7, 1968, Conclusions. Part 1.
Title Text
no authorAuthor Text
Presentation:  Space Systems and Radioastronomy, International Radio
Consultative Committee, Interim meeting of Study Group IV, Geneva,
Switzerland, Sept. 18-Oct. 7, 1968, Conclusions, Part I.  International
Telecommunication Union, Geneva.  Conference Proceedings:  305 pages,
1968. (AIAA Technical Library)
Source Text
aerospace systems, conferences, radio astronomy,
acoustic measurement, antennas, communication
satellites, electromagnetic noise, energy distribution,
frequencies, frequency  division multiplexing,
frequency modulation, ground, air, ground
communication, radio direction  finders, spacecraft







Certain relations in the phase-frequency method of radio direction
finding.  Phase frequency  radio direction finding circuit design
employing continuous probing signals, showing high  accuracy and
elimination of target bearing readings ambiguity
Title Text
Okhonskii, A. G.Author Text
Radioelektronika, Vol. 11, pages 614-616, 1968.Source Text
network synthesis, phase shift, radio direction








Refraction error in measurement of angle of arrival with the radio
interferometer.  Atmospheric  refraction error in measurement of radio
ray elevation angle of arrival with radio interferometer,  discussing radio
tracking accuracy
Title Text
Paul, R. H.Author Text
IEEE Transactions on Aerospace and Electronic systems, Vol. AES-4, pages
52-57, 1968.  Author employed: U.S. Army, White Sands Missile Range, N.
Mex.
Source Text
atmospheric refraction, elevation angle, error
analysis, instrument errors, radio interferometers,
radio wave refraction, accuracy, earth surface,
functions (mathematics), geometry, radio tracking,







On the Application of Digital Techniques in Automatic Tracking SystemsTitle Text
Picardi, G. and Ragonese, P.Author Text
Electrotecnica (Italy), vol. 55, Supplement 2, B.3.4., 1968.Source Text
Keyword Text
Shows how digital circuits may be used to realize the open mesh transfer
function K1s+2/s2, characteristic of Type II control systems, with reference to
a range tracking system.  Describes in addition a digital circuit suitable for
filtering a quantity expressed in the form of frequency.  (Abstract source






Azimuthal Variation of Measured HF NoiseTitle Text
Posa, L. M., Materazzi, D. J. and Gerson, N. C.Author Text
Department of Defense, 1968.Source Text
Keyword Text
HF noise (2-8 MHZ) as a function of azimuth, frequency and time of day was
measured in England during the winter of 19666-67.  For a given frequency
interval eight unequal azimuths sectors (with five sectors between 45 degrees
and 180 degrees) were sampled each four hours in a standardized fashion.
Power levels for the 10th, 50th and 90th percentiles were derived and plotted.
The results provide the integrated total external noise (both local and
propagated).  In addition to the well known distinctive diurnal and frequency
changes, a marked variation with azimuth is present.  A separate examination
of noise intensities measured simultaneously from several azimuths reveals
marked differences with azimuth.  The investigation indicates that noise levels
as a function of azimuth are needed, and are the ones to be applied to
practical HF systems.  (Authors' abstract, technical report, English language,






The Doppler VOR systemTitle Text
Ruchardt, H.Author Text
SEL Nachrichten, Vol. 16, No. 2, pages 44-53, 1968.Source Text
radar systems, radio direction-findingKeyword Text
In flat terrain with only negligible reflections, VHF omnidirectional radio ranges
provide  relatively accurate bearing information.  When installed in the vicinity
of obstacles,  however, or if the receiving aircraft has to fly over mountainous
country, the navigational  signal may be lacking in accuracy.  For such
applications, the Doppler VOR has been  developed.  The paper explains the
operating principle, the design, the antenna system,  and the monitoring
system of the DVOR.  It goes on to discuss the course accuracy of the
DVOR which is improved by a factor of 6 to 10 compared to conventional VOR
beacons.   In conclusion, it describes a tower-mounted DVOR system in a






The Reliability of Eliminating Phase Measurement AmbiguitiesTitle Text
Skrypnik, G. I., Serova, A. A. and Atayev, D. I.Author Text




An algorithm for the elimination of ambiguities in two-scale phase
measurements is obtained by the maximum-likelihood method for the case of
white Gaussian noise.  A relationship is established between the reliability of
removing the ambiguity and the principal system characteristics in the
presence of a spurious shift between the scales.  The results are extended to
the case of multi scale measurements.  (Authors' abstract, formal literature,






Experiments in the U.K. Satellite Ariel IIITitle Text
Smith, F. G., Smith, J. F., et al.Author Text
Space Research VIII: Proceedings of the Tenth COSPAR Plenary Meeting,
Imperial College of Science and Technology, London, England, July 24-29,
1967, pp. 728-38, Amsterdam, North Holland Publishing Co., 1968.
Source Text
Keyword Text
Description of the Ariel 3 research satellite, its orbital parameters, and its
operational characteristics.  The satellite body is approximately cylindrical
with a conical top, is 33 inches high and 28 inches in diameter, and has four
booms approximately 48 inches long erected to an angle of 25 degrees below
the satellite equator.  The satellite carries a number of experiments, including
measurements of atmospheric oxygen, radio galactic noise, electron density,
electron temperature, radio terrestrial noise, and VLF radiations.  Results
obtained during the first two months of operation are reviewed together with a
report on the use of sun glint to determine the attitude of the spacecraft.







Statistical Properties of the Bearing of a Group of Point SourcesTitle Text
Solonenko, V. G.Author Text
Izu VUZ Radioelek tronika (USSR), vol. 11, no. 10, pp. 1053-8, 1968.Source Text
Keyword Text
Generalized expressions are derived for the correlation function of the angular
position (bearing) of a group of point sources taking receiver noise into
consideration.  An expression in a closed form is also found for the case of
identical autocorrelation coefficients of all signals.  These results may be
used for calculating the bearing characteristics and random bearing errors, for
any number of variously-spaced sources, having different spectral
characteristics of the signals.  (Abstract source unknown, foreign literature,






Statistical properties of the bearing of a group of point sourcesTitle Text
Solonenko, V. G.Author Text




Generalized expressions are derived for the correlation function of the angular
position  (bearing) of a group of point sources taking receiver noise into
consideration.  An  expression in a closed form is also found for the case of
identical Autocorrelation  coefficients of all signals.  These results may be
used for calculating the bearing  characteristics and random bearing errors,
for any number of variously-spaced sources,  having different spectral






Atmospheric limitations for laser communicationsTitle Text
Subramanian, M.Author Text
Bell Telephone Lab., Inc., Whippany, NJ, USA, pages 125-33, Institute of
Electrical and Electronics Engineers, New York, NY, USA, pages 624, IEEE
Aerospace and Electronic Systems Group, 1968.
Source Text
laser beams, optical communication, optical linksKeyword Text
The adverse role played by the constituents of and turbulence in the
atmosphere on optical  beams is discussed.  Two basic phenomena are
responsible for atmospheric degradation  of laser radiation:  scattering and
absorption.  While the predominant influence of  absorption is loss of signal
strength with distance, scattering causes intensity scintillation  and
coherence degradation in addition to attenuation.  These optical effects are
reviewed  at wavelengths of 0.5, 1.06 and 10.6 microns, which hold promise
for use for terrestrial  communication purposes.  Moreover, the significance of
degraded laser beams in both  direct and heterodyne type receiver systems is
also discussed.  The various topics covered  include:  (a) a description of the
atmosphere, (b) attenuation of the beam by precipitation  and gas,   other
physical effects - namely, beam displacement, change in the angle of  arrival,
amplitude and intensity fluctuations and coherence degradation and (d) the







Experimental Measurements of Amplitude and Phase Distributions
Across a 2.5 km HF Array
Title Text
Sweeney, L. E. Jr.Author Text
presented at the Spring URSI meeting, Washington, D.C., 1968.Source Text
Keyword Text







The Effect of Amplitude Pulsations of a Received Signal on the
Operation of a Tracking Direction Finder with Conical Scanning
Title Text
Taraskin, A. M., et al.Author Text
Air Force Systems Command, Foreign Technology Division, Wright-Patterson
AFB, Ohio FTD-HT-23-179-70, translated from Tr. Uralsk  Politekhn. Inst.
(Sverdlovsk), no. 168, pp. 59-67, DDC No. AD 708 444, 1968.
Source Text
Keyword Text
Because in a tracking direction finder with conical scanning tracking
breakdown can result from signal amplitude pulsations, the parameters of the
noise in the form of harmonic oscillations are evaluated by using simulation
techniques.  The analysis involves a Taylor series expansion of the output
voltage.  Expressions are developed for the antenna directivity and for tracking
characteristics.  The analysis confirms the high chance of tracking breakdown
from multiplicative noise at frequencies close to the scanning frequency.  The
target tracking error is determined by noise levels, their frequency, and the
target speed.  The error is larger than the dynamic error without noise, even if
the frequency lies outside the effective noise band.  The region of the noise
parameters in which the breakdown occurs depends to a small degree on the
direction finder quality, and to a larger degree on the ratio of the target speed
to the limitation level of the antenna rotation speed.  The degree of
effectiveness of the pulsating noise is directly related to the degree of
concentration of its spectrum at the scanning frequency.  Any theoretical
analysis used must take into consideration the antenna rotation speed as the
main factor controlling the onset of breakdown.  (Authors' abstract, technical






Astronavigation of Flight Vehicles.  Soviet book on flight vehicles
Astronavigation covering  automatic equipment accuracy, changes in
spherical coordinates, time measuring, etc
Title Text
Vorobev, L. M.Author Text
Izdatel'stvo Mashinostroenie,  280 pages, 1968, MoscowSource Text
Astronavigation, astronomical coordinates, flight
vehicles, time measuring instruments, radio  direction







An Investigation of Wave Polarization Effects in a High Frequency Radio
Interferometer System
Title Text
Walton, Eric KellerAuthor Text
Master's Thesis, University of Illinois, Urbana, Illinois, 1968.Source Text
Keyword Text
This thesis is an investigation into the measurable phenomena associated
with the polarization of the radio waves received on a triple interferometer
radiolocation system.  It is known that radio waves reflected from the
ionosphere often do not travel in a great circle plane path from transmitter to
receiver.  They are deviated from this direct path by traveling irregularities,
effective tilts, and magnetoionic effects in the ionosphere.  Magnetoionic
deviation is directly related to the complex wave polarization of the radio wave.
 The theory shows that a uniform plane wave which enters the ionosphere is
split into two components.  These are called the "ordinary" and the
"extraordinary" modes.  They travel slightly different (and independent) paths
through the ionosphere and have different wave polarizations which depend
only on the parameters of the medium through which they pass.  Since the
two modes have polarizations which do not vary as they propagate, they are
called "characteristic" modes.  This thesis describes a method of measuring,
displaying and recording the polarization of the received waves as well as
obtaining the separate directions of arrival of the ordinary and the
extraordinary wave, respectively.  The information leads to resolving any
radiolocation errors due to magnetoionic effects, and demonstrates the
usefulness of polarization data in a radiolocation system.  (Abstract source






XX Century NavigationTitle Text
Weems, P. V. H.Author Text
Electronics and Aerospace Convention, (EASCON), 1968.Source Text
Keyword Text
The evolution, principles, and relation between various branches are
discussed with emphasis on celestial navigation.  The basic principle of fixing
a position on the rotating earth is explained  together with the required inputs
of time and, traditionally, an observed sextant angle.  Navigation aids,
including the chart, compass, timepiece, sextant, almanac, reduction tables,
"log, lead, and line," are covered briefly, followed by the invention and
influence of telegraphy, "wireless," D/F, radar, sonar, fathometer, gyroscope,
inertial methods, Dynagon, "star in a bottle," starlight scope, NRL's
"Timation," DECCA, RAYDIST, etc.  The conclusion is that science has
produced more near-miraculous electronic aids than the practicing navigator
can master, and while advanced research must be supported, the navigator
must select his aids and not expend time in trying to master them all.







The Use of Radar at SeaTitle Text
Wylie, F. J., EditorAuthor Text
The Use of Radar at Sea, Fourth Revised Edition, New York American
Elsevier Publishing Co., Inc., 1968.
Source Text
Keyword Text
Preface to First Edition:  This book has been produced by the Institute of
Navigation to meet the need for a comprehensive treatment of the use of radar
at sea.  It is intended primarily to help the seagoing user and to serve as a
manual of instruction in navigation schools.  It should, however, be of
assistance to many others who are concerned with marine radar in different
and, perhaps, less direct ways.  The aims of the production have been to give
the mariner a complete and practical guide to the applications of marine radar
and to the many factor which affect the results obtainable, and to provide a
book of reference in which most of what he will want to know can readily be
found.  The preparation of such a volume, which has to deal with complex
matters in a comparatively simple and yet authoritative manner, has naturally
presented many problems.  When the book was first discussed, it was
agreed that the only way to ensure a particular aspect of the subject being
treated entirely competently was to invite a contribution from an
acknowledged expert in that field.  The direct consequence of this was the
necessity to dovetail the various contributions into the overall plan and, as far
as possible, to put them into a common language.  The last of these aims
was no easy one, and some indulgence on the reader's part may be claimed
if there are irregularities in style.  It is at least hoped that a uniform and
palatable level of approach to the subject has been achieved and that the
reader will find it a comparatively simple business to follow the theme through
the various stages of its development.  Some apologies, or at least
acknowledgment, to the authors might be made at this point, since they have
had to endure the alteration of what, to them, must have been perfectly
satisfactory statements on their subjects, to conform with a pattern of which
they were never fully aware.  Information which has helped in the book's
preparation has come from a wide variety of sources.  Many individuals have
contributed by their work and interest; radar manufacturers, both here and
abroad, navigation schools, shipping companies and a great many seagoing
officers of the Royal and Merchant Navies have helped by giving the benefit of
their knowledge and experience.  Particular mention should be made of the
National Physical Laboratory and the Meteorological Office for their help with
Chapter 5; H.M. School of Navigation for its help and advice on the
navigational aspects of the text; Trinity House for its useful comments on the
Abstract Text
text; the Ministry of Transport for the assistance of their Operational Research
Group and others, and the Chamber of Shipping and Liverpool Steam Ship
Owners' Association for the work done by their radio Advisory Service, and in
particular by Mr. T. W. Welch.  (1952)  Preface to Fourth (Revised) Edition:
The book has been completely revised and brought up to date.  In the 16
years since it was first compiled, there have been notable changes in
electronic technique and developments in operational practice.  Some of the
trends which were dimly visualized soon after the first commercial marine
radars went to sea have proved to be illusory, whilst others have taken a
course somewhat different from that expected.  The entry of radar into the
field of collision avoidance led to much criticism of the Collision Regulations.
The 1965 revision of the Rules of the Road recognized the significance of
radar and its limitations; small though highly important changes were
introduced in the text while recommendations for good maneuvering conduct
were embodied in an Annex to the Rules.  The use and misuse of information
received from radar has been spoken of in many courts and official inquiries in
several countries.  Failure to keep a proper radar watch and to extract the
necessary data from the radar when the possibility of collision exists has also
received attention.  Some of these matters are referred to in Chapters 9 and
10.  The principal technical subjects introduced into the book deal with True
motion, electronic markers, transistors, the universally adopted slotted
waveguide aerial and some plotting facilities.  The final chapter still shows
that the ideal form of presentation is for the future.  In authorizing me to
undertake this revision, the Council of the Institute considered but rejected the
idea of reconstituting the original Editorial Committee.  I hope that neither its
members nor the other original contributors will be disappointed with the
result.  My sincere thanks for contributing material and checking and
amending my draft are due to Captain W. R. Colbeck, R.N.R., Mr. G. J.
McDonald, Captain I. S. S. Mackay, R. N., Mr. A. C. Mackellar, the Radio
Advisory Service (particularly Mr.  D.  Deacon) and Mr. J.  S. Parker.  I am
also indebted to A.E.I., Cossor Communications Company (Raytheon Radar),
DECCA Radar, Kelvin Hughes, Marconi International Marine, Radio
Corporation of America and Sperry Gyroscope Company for new material
and/or photographs.  Written by F.J.W. and dated January 1968.  (Author's





A Spatial Model of the F-Region Ionospheric Traveling Disturbance
Following a Low-Altitude Nuclear Explosion
Title Text
Albee, P. R. and Kanellakos, D. P.Author Text
J. Geophys. Res., vol. 73, no. 3, pp. 1039-53, 1 February 1968.Source Text
Keyword Text
The foF2 fluctuations observed by means of vertical-incidence ionosondes at
various Pacific Island stations following the low-altitude, megaton-range
nuclear explosion on October 30, 1962, were analyzed.  By accounting for the
influence of the earth's magnetic field on the response of the ionosphere to
the passage of the neutral atmospheric gravity wave (AGW) disturbance, the
properties of the neutral AGW disturbance were determined as a function of
time after the explosion and distance from the explosion.  It was found that
the average period of the neutral AGW increases linearly with range, with an
additive constant; this constant is related to the initial period of a virtual
source located within the ionosphere above the point of the explosion (Go).
The amplitude of the neutral AGW varies as exp(-kr), where r is the range
from the explosion.   Isoionic contours of the ∆N/N fluctuations were
computed.  Four cases of the expanding ionospheric disturbance are given,
for 22, 44, 65, and 109 minutes after the explosion; these times correspond to
the expansion of the leading edge of the neutral AGW to 1000, 2000, 3000,
and 50000 km from   the explosion.  The Housatonic data agree well with the
published theoretical papers on AGW's generated by impulsive, low-altitude







Emergency Personnel Rescue Radio Set AN/URC-68Title Text
AnonymousAuthor Text
Pittsburgh University, Washington, D.C., Research Staff, Interim Report, DDC
No. AD 827 782, January 1968.
Source Text
Keyword Text
An emergency beacon and voice transceiver, light and small enough to be
carried in a pocket of the standard flight or fatigue uniform, is being developed
to enable downed aircrew members to transmit homing information to Army,
Air Force, and Navy search and rescue aircraft at ranges of at least 20 miles,
greatly increasing their chances of early rescue.  (Author's abstract, technical
report, English language, document not available, radio equipment, rescues,
radio beacons, direction finding, radio homing, radio transmitters, radio
receivers, voice communication systems, reliability, very high frequency,
ultrahigh frequency, frequency modulation, amplitude modulation, AN/URC-






Removal of Systematic Error from Direction Finding DataTitle Text
AnonymousAuthor Text
LTV Aerospace Corp., Missiles and Space Div., Dallas,  Texas, Report No.
MSD-G3001.66.64, DDC No.  AD 846 613L, January 1968.
Source Text
Keyword Text
The development of an analytical technique to automate the removal of
systematic error from direction finding data has met with considerable
success.  A computer program which detects and removes constant and
linear bias has been completed.  No foreknowledge of the type bias present
is required.  The technique provides up to a tenfold reduction in emitter
location error when compared to a "best" linear estimate.  Expansion of this
technique to process data containing complex systematic errors is in
progress.  (Author's abstract, technical report, English language, file no.
1421, direction finding, errors,, electromagnetic warfare, radio equipment,






Catalogue of Data in World Data Center ATitle Text
AnonymousAuthor Text
World Data Center A, Coordination Office, National Academy of Sciences,
Washington,  D.C., February 1968.
Source Text
Keyword Text
World Data Centers (WDC-A, WDC-B and WDC-C) conduct international
exchange of geophysical observations in accordance with the principles set
forth by the International Council of Scientific Unions.   WDC-A is established
in the United States under the auspices of the National Academy of
Sciences.  The plans for continued international exchange of data through the
World Data Centers in the post-IGY period are set forth in the "Guide to
International Data Exchange through the World Data Centers for the period
1960-onwards" which was adopted  by CIG in August 1963.  These plans are
broadly similar to those adopted under ICSU auspices for the IGY.  In addition
to the detailed arrangements for data collection in the various disciplines, the
"Guide" set forth fundamental principles of operation of the WDCs.  Each
WDC is responsible for (1) endeavoring to collect a complete set of data in
the field or discipline for which it is responsible, (2) safekeeping of the
incoming data, (3) correct copying and reproduction of data, to maintain
adequate standards of clarity and  durability, (4) supplying copies to the other
WDSs, as needed, and (5) preparing catalogues of all data in its charge.  The
WDCs are also required to supply on request (at a cost not to exceed the
cost of copying and postage) copies of material collected as part of the
international data exchange, and also, by appropriate arrangements, to make
this material in the WDCs available to visiting scientific workers.  (Abstract










Communications Receiver Type RA.6117S Operating and Maintenance
Instructions, Racal Communications, Inc. Silver Spring, Maryland, January
1968.
Source Text
twin channel receivers, Racal RA117Keyword Text
The communications receiver Type RA.6117A has been designed for use as a
general purpose receiver which will provide a high order of selectivity and
stability.  The receiver covers a frequency range from 1.0 to 30.0 mc.  A built-
in crystal-controlled calibrator provides reference signals at each 100 kc
division to permit exact alignment of the scale pointer.  Two independent i.f.
outputs, in parallel at 100 kc are provided for external use if required.  A
number of audio outputs are available providing flexibility during operation; a
small loudspeaker is fitted for monitoring purposes.  The receiver is designed
to operate from either 100 - 125 volts or 200 - 250 volts, 45 - 65 cps A.C.  The
power consumption is approximately 100 watts.  (Abstract taken from










J. Geophys. Res., vol. 73, no. 2, pp. 649-55, 15 January 1968.Source Text
Keyword Text
The vector solution for the field Backscattered from a random rough surface
with large radii of curvature and finite conductivity is applied to radar
backscatter from the moon.  The resulting integrals for the cross-polarization
ratio are simplified by an approximation valid for angles of incidence up to
about 35º and are evaluated by computer simulation.  The resulting curves are
strongly dependent on the dielectric constant ε and the root-mean-square
slops s of the surface.  Good agreement with the measured values is obtained
for ε ≈ 2.5, s ≈ tan 13º.  It is concluded that the depolarization observed in
lunar backscatter can be explained by the response of a "Kirchhoff" surface







Approximate Backscatter of Electromagnetic Waves from an
Inhomogeneous Lunar Surface
Title Text
Betinis, E. J.Author Text
J. Geophys. Res., vol. 73, no. 2, pp. 657-64, 15 January 1968.Source Text
Keyword Text
Intensity calculations were made for the field scattered from a
nonhomogeneous lunar crater model for wavelengths ranging from ultraviolet
to microwave.  General Fresnel reflection coefficients are utilized in the
Kirchhoff integral to calculate the monochromatic field scattered from a
heterogeneous surface whose shape may be approximated by straight lines.
Each straight line then constitutes a Fresnel elemental scattering surface of
different material properties.  The straight-line approximation of the arbitrary
surface allows a first-order analytical solution for the scattered field.  (Author's






Radio Ray (Radar) Range-Height-Angle ChartsTitle Text
Blake, Lamont V.Author Text
Naval Research Lab., Washington, D.C., NRL Report 6650, DDC No. AD 665
018, 22 January 1968.
Source Text
Keyword Text
Charts showing the relationship of range, height, and initial elevation angle of
the rays from an earth-based antenna have been machine-computed and
machine-drawn.  The refracted (curved) ray paths are represented on the
charts as straight lines, which facilitates plotting radio and radar vertical-plane
coverage diagrams.  The negative-exponential model of tropospheric
refractivity has been assumed, although the method permits any model
representable by a piecewise-continuous function to be used.  Charts have
been made for various systems of range, height, and angle units, with equal
and unequal range and height scales, with both linear and nonlinear scales,
and for both small and large maximum range and height.  (Abstract source






Ray Height Computation for a Continuous Nonlinear Atmospheric
Refractive-Index Profile
Title Text
Blake, Lamont V.Author Text
Radio Science, vol. 3 (New Series), no. 1, pp. 85+, January 1968.Source Text
Keyword Text
An algorithm is described for machine computation of the height of a ray
originating at or near the earth's surface, when the initial elevation angle and
the ray-path length (as measured, for example, by a radar-antenna elevation
angle and the echo signal delay time) are given, and the refractive-index
profile is specified as a continuous but nonlinear function of  the height.  The
numerical precision of the result is limited only by the number of digits carried
in the computation, although faster computation is achieved with reduced
precision.  The computing time is less than  for six significant figures using
the CDC-3800 computer.  The equations used (which include those for the
ground range, true geometric range, and true elevation angle) have been
manipulated to avoid formulations that destroy computational precision.  The
method requires that the refractive index be spherically symmetric with
respect to the earth's center and that the height profile be representable as a
piecewise continuous function.  In the work described, a negative-exponential
profile was assumed.  Two algorithms for higher speed computation with
reduced precision,  suitable for radar-target height calculation, are also







Radio Ray (Radar) Range-Height-Angle Charts.  <NOTE> Interim  rept.Title Text
Blake, Lamont V.Author Text
Naval Research Lab Washington D C.  Report NRL-6650, 23 pages; January,
1968.
Source Text
range finding, range tables, radar antennas,
ionospheric  propagation, radar signals, radio beams,
altitude, refractive  index, scale, ranges (distance)
Keyword Text
Charts showing the relationship of range, height, and initial  elevation angle of
the rays from an earth-based antenna have  been machine-computed and
machine-drawn.  The refracted  (curved) ray paths are represented on the
charts as straight  lines, which facilitates plotting radio and radar  vertical-
plane coverage diagrams. The negative-exponential  model of tropospheric
refractivity has been assumed, although  the method permits any model
representable by a  piecewise-continuous function to be used. Charts have
been  made for various systems of range, height, and angle units  with equal
and unequal range and height scales, with both  linear and nonlinear scales,






Rotor Blade AntennaTitle Text
Blume, W. C., Rhodes, R., Amendola, J. L. and Hanchrow, J. J.Author Text
Lockheed Electronics Co., Plainfield, N.J., Quarterly Progress Report No. 2
DDC No. AD 831 885L, January 1968.
Source Text
Keyword Text
System concepts are described which provide direction finding and/or homing
operation using a rotor-blade antenna system.  These system concepts
resulted from continued trade-off analyses related to system approaches
previously described and to new approaches derived during the current report
period.  Associated error analyses and design considerations are discussed
involving the implementation of a rotor-blade antenna direction finding and/or
homing system compatible with the AN/ARC-54 or similar radio sets.  The
adaptation of slot type and electrically small (active) antenna configurations to
the rotor-blade configuration is described.  Primary emphasis is placed on the
UH-1 series aircraft; however, consideration is given to other aircraft types
such as the LOH and other light observation helicopters of the OH series.
The structural and aerodynamic compatibility of various rotor-blade antenna
configurations is discussed, considering both the modification of existing rotor
blades and new blade fabrication.  Techniques for implementing a rotor-blade
position and synchronization device are presented and functional systems are
described.  (Abstract source unknown, technical report, English language,
document not available, aircraft antennas, rotor blades, rotary wings,
helicopters, antennas, direction finding, radio homing, radio equipment, slot
antennas, design, compatibility, synchronization, systems engineering,
antenna radiation patterns, transmission lines, rotor blade antennas,






Winds and Electromagnetic Drifts  in the Equatorial F2-RegionTitle Text
Bramely, E. N. and Young, MargaretAuthor Text
J. Atmos. Terrest. Phys., vol. 30, pp. 99-111, January 1968.Source Text
Keyword Text
Previous calculations of steady-state electron density distributions in the
equatorial ionosphere are extended to study the effect of variations in the
electromagnetic drift velocity.  It is found that a very small downward drift is
sufficient to destroy the equatorial anomaly.  The effects of meridional winds
in producing distributions which are asymmetrical about the Equator are
studied, and from a comparison with experimental data it is suggested that
such winds can well account for the asymmetrical distributions found at the
solstices.  The effects of asymmetrical photo ionization and heating of the
neutral air are insufficient to explain these solstice results.  (Authors'






Mathematical Model of a Receiver for Use in Interference and
Compatibility Evaluations
Title Text
Castellini, N. R.Author Text
Army Electronics Lab., Ft. Monmouth, N.J., Report ECOM-2924, DDC No.
AD 669 745, January 1968.
Source Text
Keyword Text
The work develops the mathematical model of a radio receiver operating in an
interference environment.  Amplitude and frequency modulation are treated.
Linear and non-linear effect on the field ensemble are considered.  The
underlying criterion used in the model is the signal-to-noise power ratio after
detection.  This ratio is shown to have a frequency distribution that is a
function of the distribution of the attenuations of the signals contributing to it.
The probability of interference is shown to be a function of the difference
between the values of the distribution functions of the ratios with and without
interference for the value of signal-to-noise ratio required of the circuit.







On the Electrically Thick Monopole; Part I--Theoretical SolutionTitle Text
Chang, David C.Author Text
Trans. I.E.E.E., vol. AP-16, no. 1, pp. 58-64, January 1968.Source Text
Keyword Text
A new integral equation is formulated for the current  distribution of an
electrically thick, cylindrical antenna which is driven by a voltage across a
finite gap on an infinitely large ground plane.  Compared to the conventional
integral equation of Hallen, this equation has an additional source term which
can be expressed in terms of both the radius of the antenna and the width of
the gap.  A numerical solution of the integral equation has also been obtained
by a so-called "approximate product-integration technique" and the results
have been compared with the experimental data of a monopole antenna driven
by a coaxial transmission line over an  infinitely large ground plane.  When
the circumference of the antenna is comparable to a free-space wavelength,
the experiment verifies that the theoretical model with finite gap excitation
describes the experimental situation more properly than either the
conventional model of a delta-function excitation on both outside and inside
surfaces of the antenna, or the King-Wa model of a delta-function excitation
only on the outside surface.  (Author's abstract, formal literature, English






On the Electrically Thick Monopole; Part II--Experimental StudyTitle Text
Chang, David C.Author Text
Trans. I.E.E.E., vol. AP-16, no. 1, pp. 64-71, January 1968.Source Text
Keyword Text
In the theoretical study of an electrically thick cylindrical antenna, it is already
known that results obtained from the two different delta-function excitations
and the new model described in Part I become significantly different when the
circumference of the antenna is comparable to a free-space wavelength.
However, in previous experimental studies done by Holly and Prasad, no
measurements have been reported for antennas with radii in this range.  The
experimental difficulty comes primarily from the existence of higher modes in
the coaxial line, due either to the method of excitation, or to the irregularities
of the coaxial-line structure (for instance, the open slot used in  the input
admittance measurements).  Therefore, it is the purpose of this investigation
to design and study the characteristics of a tubular, coaxial-line-driven
antenna which has a circumference comparable to a free-space wavelength.
From a comparison between the experimental results and the numerical
solutions obtained for different mathematical models, it is possible to explain
why neither the conventional model of a two-sided delta-function generator nor
the King-Wu model of a one-sided generator can be used to represent the
experimentally realizable model of a coaxial-line-driven antenna properly, in
regard to input admittance of the monopole.  (Author's abstract, formal






Exact Ray Calculations in a Quasi-Parabolic Ionosphere with no
Magnetic Field
Title Text
Croft, T. A. and Hoogasian, H.Author Text
Radio Science, vol. 3, no. 1, pp. 69-74, January 1968.Source Text
Keyword Text
The equation of the parabolic ionosphere model is modified in a manner which
introduces very slight changes in the electron-density distribution.  Using this
new quasi-parabolic (or QP) model, it is possible to derive exact expressions
describing radio-ray trajectories without introducing the approximations which
are needed when dealing with the parabolic ionosphere, although
magnetoionic effects are not included.  The consequent accuracy of
computed rays is useful as an aid in evaluating the accuracy of more versatile
ray-calculation methods.  Also, the exact ray expressions can be of direct
use in calculating slight differences between rays which are nearly identical,
for in this process small inaccuracies can become magnified.  (Abstract






Service Test of Transmitting Set, Radio AN/GRT-13()Title Text
Day, Joseph Jr.Author Text
Army Airborne Electronics and Special Warfare Board, Fort Bragg, N.C.,
Final Report No. USAAESW-CE-767, DDC No. AD 831 334L, January 1968.
Source Text
Keyword Text
(Abstract not available, technical report, English language, document not
available, radio beacons, air drop operations, radio transmitters, cargo
parachutes, position finding, very high frequency, frequency modulation, loop







Ray-Tracing Simulation of HF Radio Measurements of Large Traveling
Ionospheric Disturbances
Title Text
Detert, David G.Author Text
Radio Science, vol. 3 (New Series), pp. 33+, January 1968.Source Text
Keyword Text
A two-dimensional Snell's law digital computer ray-tracing program is used to
simulate the effects of large traveling ionospheric disturbances on oblique-
incidence HF radio transmissions.  Two path lengths are considered:  452 km
and 3000 km.  The phase pattern group path, received elevation angle-of-
arrival and Doppler-shift variations produced by the passage of representative
disturbance models through the transmission paths are calculated.  The
relationship between the measured variations and certain disturbance
parameters is discussed.  Comparisons between the simulated results and
experimental data appearing elsewhere in the literature are made.  (Abstract






Reflection-Free Electronic Positioning SystemTitle Text
Diamond, MauriceAuthor Text
Trans. I.E.E.E.,vol. AES-4, no. 1, pp. 31+, January 1968.Source Text
Keyword Text
Many electronic positioning systems, such as hyperbolic navigation and
terminal guidance, suffer large errors from reflection and diffraction of their
transmitted waves.  The hyperbolic system described herein is free of these
errors.  Utilizing a pair of frequency-swept transmitters, it discriminates
against reflections by separating the direct and reflected received signals into
distinct sets of beat-frequency components.  It is concluded that the system
can suppress multipath reflections and provide flight information particularly
useful in a high-density environment.  (Abstract source unknown, formal






Ionospheric Composition and ReactionsTitle Text
Donahue, T. M.Author Text
Science, vol. 159, no. 3814, pp. 489-97, 2 February 1968.Source Text
Keyword Text
The ionosphere is the electrically charged part of the earth's atmosphere.  It
extends from the surface of the earth to the boundary between the earth's
magnetic field and the interplanetary medium.  The properties of the
ionosphere from about 60 to about 1000 kilometers above the earth's surface
are described.  The constituents of the ionosphere and the processes by
which the ions are created, transformed, transported, and destroyed, the
many problems which have been created and in some cases resolved by
measurements made recently in space vehicles and in terrestrial atomic
physics laboratories are discussed.  This discussion is restricted to the mid-
latitude ionosphere.  The complexities associated with equatorial and polar
regions are avoided.  (Abstract source unknown, formal literature, English






Circular Array Providing Fast 360º Electronic Beam RotationTitle Text
Fenby, R. G. and Davies, D. E. N.Author Text
Proc. I.E.E.E., vol. 115, no. 1, pp. 78-86, January 1968.Source Text
Keyword Text
The paper describes an experimental 16-element circular array and
associated receiving system which is capable of forming a fan-beam
directional pattern and electronically rotating this pattern through 360º.  The
receive operates at a frequency of 427 MHz and a beam rotation rate of 400
kHz.  The system is designed to study  the possible application of this
technique to a 360º within-pulse scanning radar.  Studies are made of the
phase- and frequency-stability requirements of parts of the receiving system
necessary to avoid distortion of the rotating directional pattern.  Satisfactory
results are obtained from the experimental receiver which employs a
directional pattern in the form of a J0(x) function having an 8 dB sidelobe level;
proposals are discussed for extending the system to handle patterns with
lower sidelobe levels.  (Abstract source unknown, formal literature, English






Exact Ray Computations in a Tilted Ionosphere with no Magnetic FieldTitle Text
Folkestad, K.Author Text
Radio Science, vol. 3 (New Series), no. 1, pp. 81+, January 1968.Source Text
Keyword Text
A set of formulas is derived giving exact expressions for group paths and
ground distances to the impact points for rays propagated in an ionosphere
eccentric to the earth.  The eccentricity is measured in terms of a
displacement, D, between the center of curvature and the center of the earth.
Curves displaying layer tilts and layer height variations as functions of D are
presented.  Some sample results obtained with a "quasi-parabolic" electron
density model are given.  (Abstract source unknown, formal literature, English






A General Analysis of Natural Effects on Electromagnetic Radiation
Utilized for Communications
Title Text
Gaut, Norman E. and German, Kenneth E.Author Text
Electronic Systems Division, Bedford, Mass., ESD-TR-67-631, DDC No. AD
667 193, January 1968.
Source Text
Keyword Text
The earth and its atmosphere provide a highly complex environment for the
propagation of electromagnetic waves.  A convenient method to study the
interplay between this environment and propagating electromagnetic signals
is to isolate various quasi-homogeneous regions of the earth-atmosphere
system, and study the effects they have on different frequency signals.  The
troposphere, the ionosphere, the oceans and the solid crust are such quasi-
homogeneous subdivisions.  This report presents a short review of the
physical make-up of each of the subdivisions important to radio propagation,
together with the most important effects each has upon the propagation of
electromagnetic signals.  (Authors' abstract, technical report, English






A Transponder for Tracking and Physiological Monitoring of Free
Animals
Title Text
Green, T. C., Martin, P. E. and Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, Final Report for Project
16-1810 IR, 10 January 1968.
Source Text
Keyword Text
A breadboard transponder  has been developed and is described functionally
in terms of the receiving, transmitting, and control operations.  Detailed circuit
descriptions are given for each circuit function.  The functional requirements
for the transponder are described and a feasible closed loop system is
detailed for interrogating, physiological monitoring, and position finding on a
transponder mounted on unrestrained wildlife.  A mobile DF antenna and
scanning circuitry were developed to provide an evaluation capability on the
breadboard transponder. Replacement of the conventional circuits of the
breadboard transponder with integrated circuits is discussed, and a proposed
integrated circuit transponder is shown using commercially available circuits.
Batteries and thermopiles are considered presently the most plausible
sources of power for remote and mobile transponder applications.  Practical
methods of encoding the transmitted signal from a transponder to allow
physiological and position monitoring are shown.  Conclusions and
recommendations are discussed based on the developmental work and
literary research accomplished during this program.  (Authors' abstract,






Electromagnetic Behavior of Circular Wire Loops with Arbitrary
Excitation and Loading
Title Text
Harrington, R. F. and Mautz, J.Author Text




A general analysis of circular wire loops with arbitrary electromagnetic
excitation and admittance loading is given.  The analysis is made in terms of
generalized network parameters and is equivalent to previous analyses of
particular problems.  Some important special cases of the general theory are
circular-loop antennas, loaded-loop antennas, circular-loop scatterers and
loaded circular-loop scatterers.  A number of new computations of radiation
and scattering patterns are given to illustrate the general behavior of wire







Predicting Ionospheric Electron Density ProfilesTitle Text
Haydon, George W. and Lucas, Donald L.Author Text
Radio Science, vol. 3 (New Series), no. 1, pp. 111+, January 1968.Source Text
Keyword Text
Typical measurements of the electron density in the various regions of the
ionosphere are reviewed and the current availability of predictions based on
these measurements is discussed.  A method is suggested to combine
regular ionospheric predictions such as f0F2 and f0E with estimates of electron
density in the lower ionosphere and with empirical expressions for the
electron density in the upper ionosphere to obtain a first approximation to the
electron density versus height profile for the quiet ionosphere.  Sample profile
predictions based on regular ionospheric predictions are shown for
ionospheric heights of most importance in the design and operation of high-
frequency communication systems.  (Abstract source unknown, formal






A Ray-Tracing Program and its Application to the Computation of
Frequency Deviations in a High-Frequency Signal
Title Text
Inston, H. H. and Curtis, A. R.Author Text
Radio Science, vol. 3 (New Series), No. 1, pp. 27+, January 1968.Source Text
Keyword Text
A two-dimensional formulation based on Fermat's principle is used to
compute electromagnetic rays in the ionosphere in geocentric polar
coordinates.  The geomagnetic field and electron collisions are omitted.
Digital and analogue computers are used.  The accuracy of the digital
program is sufficient to compute frequency deviations due to ionospheric
disturbances by a direct method.  (Abstract source unknown, formal






Three-Dimensional Ray-Tracing Computer ProgramTitle Text
Jones, R. M.Author Text
(Digest of ESSA Technical Report, ITSA No. 17), Radio Science, vol. 3 (New
Series), no. 1, pp. 93-4, January 1968.
Source Text
Keyword Text
Program was developed to trace radio rays through ionosphere, but can be
converted for other applications by substituting appropriate index-of-refraction
subroutine; program integrates six basic equations necessary to calculate ray
path, and several other differential equations which supply supplementary
information, such as group path, phase path, absorption, and Doppler shift.
(See Jones, R. M., 1968)  (Abstract source unknown, formal literature,






Ray Tracing in the IonosphereTitle Text
Kelso, John M.Author Text
Radio Science, vol. 3 (New Series), no. 1, pp. 1+, January 1968.Source Text
Keyword Text
The problems of tracing rays in the ionosphere for radio propagation, primarily
for high frequencies (3 to 30 MHz) and above, are discussed.  The limitations
on "classical" geometrical optics are described, and their applications to
ionospheric problems are indicated.  Some "simplified" processes of ray
tracing, which apply well at the earth's surface, but not in the ionosphere
itself, are first presented.  Next, ray-tracing methods which apply in an
isotropic ionosphere, when the effects of the earth's magnetic field is
negligible, are discussed.  The results are then extended to more general
cases of an isotropic medium, and, finally, to an anisotropic medium (such as
the ionosphere in the presence of the earth's magnetic field).  Certain special
problems which must be considered in ray-tracing studies are described next;
and, finally, a few of the important areas for the application of ray tracing are







MUF Calculations Including Effect of Earth's Magnetic FieldTitle Text
Kopka, H. and Moeller, H. G.Author Text
Radio Science, vol. 3 (New Series), no. 1, pp. 53-6, January 1968.Source Text
Keyword Text
Computation of P'(f) curves to investigate influence of earth's magnetic field on
ionospheric propagation using ray-tracing program; calculations were made
for path length of 2000 km; geomagnetic latitude of midpoint of path and angle
between magnetic meridian and path are varied in steps of 15º; corrections to
no-field maximum usable frequency, as functions of above parameters, are







Interpretation of Anomalous Oblique Incidence Sweep-Frequency
Records Using Ray Tracing
Title Text
Kopka, Helmut and Moller, Hans G.Author Text
Radio Science, vol. 3 (New Series), no. 1, pp. 43+, January 1968.Source Text
Keyword Text
Oblique sweep-frequency ionospheric sounding experiments indicate that the
propagation is affected by a horizontal variation of the electron density.  To
gain insight into the importance of these effects, ray-tracing experiments were
carried out.  Examples show the influence of the horizontal variation of the
electron density.  Variations of the critical frequency as well as variations of
the layer height are considered.  (Abstract source unknown, formal literature,






Evaluation of ITSA 3-D Ray-Trace ProgramTitle Text
Lemanski, T. J.Author Text
Radio Science, vol. 3 (New Series), no. 1, pp. 95-100, January 1968.Source Text
Keyword Text
Three-dimensional ray-trace program developed by ITSA, Boulder, Colorado is
compared for range accuracy with theoretically calculated values of range; ray
tracings were made through two quasi-parabolic ionospheres of different
heights and thicknesses with no magnetic field or electronic collisions
involved; for case where maximum allowable single step error was minimum
(corresponding to longer computer running time), maximum range error
encountered was 26.3 km at zero-degree launch angle; however, for launch
angles equal to or greater than 0.5, typical range errors were less than 1.0







The Admittance of the Infinite Cylindrical Antenna Immersed in a Lossy,
Compressible Plasma
Title Text
Miller, Edmund K.Author Text
Trans. I.E.E.E., vol. AP-16, no. 1, pp. 111-17, January 1968.Source Text
Keyword Text
Some numerical results obtained from an analysis of the admittance of an
infinite cylindrical antenna excited at a circumferential gap of finite thickness
and immersed in a lossy, compressible (warm) plasma are given.  The
linearized hydrodynamic equations are used for the electron (ion motion is
neglected).  A free-space layer, or vacuum sheath, is used to approximate the
ion sheath which forms about an object at floating potential in a nonzero
temperature plasma.  Values for the antenna admittance are obtained by a
direct numerical integration of the Fourier integral for the current and are
presented as a function of frequency for plasma parameter values typical of
the E region of the ionosphere.  The admittance exhibits a maximum below
the plasma frequency unless the electron temperature and sheath thickness
are both zero; however, above the plasma frequency, the sheath and electron
temperature have relatively little effect on the antenna admittance.  The
nonzero plasma temperature considerably enhances the antenna
conductance below the plasma frequency compared with the zero-
temperature case while at the same time reducing the dependence of the
conductance on the electron collision frequency.  A susceptance zero, the
location of which is not sensitive to the vacuum sheath thickness, occurs
near the plasma frequency.  (Author's abstract, formal literature, English






An Approximate Formula for the Admittance of a Long Thin AntennaTitle Text
Miller, Edmund K.Author Text
Trans. I.E.E.E., vol. AP-16, no. 1, pp. 127-8, January 1968.Source Text
Keyword Text
Development of an approximate formula for the admittance of a cylindrical
antenna where the length is large and the diameter is small compared with
the excited wavelength.  A comparison of admittance results obtained from
this formula is made with the more accurate results of Hurd and Wu.







Method for Reduction of Wave-Interference Errors in DF by Application
of Two-Frequency Modulation Theory
Title Text
Miwa, S.Author Text




In FM-DME (frequency-modulation distance-measuring equipment),
measurement errors occur due to interference waves from reflective objects;
as method of reducing these errors, author had previously proposed
compound-wave FM system with two modulation voltages; in DF (direction
finding), when antennas are equally spaced on circumference of circle, author
described antenna array becoming modulator with modulation index β;
therefore, compound-wave frequency modulation system may be directly







Ray-Path Equations for an Ionized Layer with a Horizontal GradientTitle Text
Nielson, Donald L.Author Text
Radio Science, vol. 3 (New Series), no. 1, pp. 101+, January 1968.Source Text
Keyword Text
Equations are derived for ray paths in a model ionosphere that has a
horizontal gradient in electron density.  The basic vertical profile is second
order or parabolic, while the horizontal variation is either linear or parabolic.
Group and phase-path expressions are also derived.  The equations have
been used successfully in a ray-tracing approach to HF propagation











Pittsburgh Univ Washington D C Research Staff.  Report AMC-TIR-3.2.2.18,
7 pages; January, 1968.
Source Text
radio equipment, rescues, radio beacons, direction
finding, radio homing, radio  transmitters, radio
receivers, voice communications, reliability
(electronics), very high  frequency, ultrahigh
frequency, frequency modulation, amplitude modulation,
An/URC-68, CAME (Cost analysis monthly exchange), cost
analysis monthly exchanges,  NTISDODXD
Keyword Text
An emergency beacon and voice transceiver, light and small enough to be
carried in a  pocket of the standard flight or fatigue uniform, is being developed
to enable downed  aircrew members to transmit homing information to Army,
Air Force, and Navy search  and rescue aircraft at ranges of at least 20 miles,






The Occurrence of Large Ionospheric IrregularitiesTitle Text
Okoye, S. E. and Hewish, A.Author Text
J. Atmos. Terrest. Phys., vol. 30, pp. 163-7, January 1968.Source Text
Keyword Text
Extended observations of large-scale ionospheric irregularities were made
during 1963-64 using a radio interferometer on a baseline of 10 km.  The
irregularities appear to be similar to those detected by the Faraday fading of
satellite transmissions.  A pronounced seasonal variation in the occurrence of
the irregularities was observed having a maximum in winter.  (Abstract source






Ray Tracing of the Z-Mode in a Tilted Layer IonosphereTitle Text
Papagiannis, Michael D. and Miller, David L.Author Text
Boston University, Boston, Mass., Final Report (Part II), AFCRL-68-0099,
DDC No. AD 667 542, January 1968.
Source Text
Keyword Text
Rays of the Z-mode have been traced through tilted layers of the ionosphere
and it was found that tilted layers can explain the occasional appearance of Z-
mode echoes in ionograms.  It was also found that the type of tilted layer
determines the range of frequencies over which Z-mode echoes are received.
This theoretical result agrees with certain ionograms which show both an
intense spread-F effect in the ordinary and extraordinary echoes and a clear Z-
mode echo over a limited spectral range.  A method has also been developed
to take into account the existence of a coupling cone around the direction of
the magnetic field at X = 1 without going through the complicated procedure of
a full wave solution.  (Abstract source unknown, technical report, English






Detecting V.H.F. signals too Weak to be HeardTitle Text
Parrish, AlanAuthor Text
QST, pp. 44-49, January 1968.Source Text
Keyword Text
Working with signals that are inaudible with normal V.H.F. receiving
techniques has been a matter of long-time interest to the author of this article.
 In the hope of clarifying the somewhat vague information that has been
available to amateurs in the V.H.F. field, he presents details of a practical
system capable of resolving signals at least 15 dB below the minimum that is
detectable by aural methods.  (Abstract source unknown, formal literature,






Ray Tracing Synthesis of Ionogram Observations of a Large Local
Disturbance in the Ionosphere
Title Text
Paul, A. K., Smith, G. H. and Wright, J. W.Author Text
Radio Science, vol. 3 (New Series), no. 1, pp. 15+, January 1968.Source Text
Keyword Text
A ray-tracing program especially suited to propagation at nearly vertical
incidence has been developed and used to synthesize sweep-frequency
ionograms for a severely perturbed ionosphere.  The actual disturbance was
produced by the release of 22 kg of SF6 near the F2 peak as one of a series
of chemical releases from rockets.  For the ray-tracing study, the observed
unperturbed electron-density distribution was modified by a four-parameter
reduction function to simulate the disturbed region.  By varying the
parameters to obtain agreement between observed and calculated ionograms,
the temporal and spatial progress of such an electron-deficient region may be
investigated.  Typical ray paths, calculated without the geomagnetic field, are
illustrated and the resulting synthesis is shown to agree qualitatively with the
perturbation echoes observed on ionograms obtained after the SF6 release.







Refraction Error in Measurement of Angle of Arrival with the Radio
Interferometer
Title Text
Paul, Robert H.Author Text
Trans. I.E.E.E., vol. AES-4, no. 1, pp. 52+, January 1968.Source Text
Keyword Text
The "extra-path" error in the measurement of angle of arrival with the radio
interferometer is analyzed as a function of target coordinates and baseline B
for an exponential atmosphere.  By treating the error rather than the
measurement and by formulating the error in terms of well-known radar
refraction parameters, the necessity for numerical integrations characteristic
of earlier approaches is avoided.  The table of computed errors shows that
angle of arrival can be measured to an accuracy of 0.01 mrad for B≤500







A Method to Determine an Effective Radio Refractivity Profile  by Direct
Radiometric Measurements
Title Text
Rowlandson, Lyall G.Author Text
Syracuse Univ Research Corp N Y Systems Synthesis Lab.  Report ESD-TR-
68-307, 44 pages; January, 1968.
Source Text
multipath transmission, attenuation, angle of arrival,
radio  waves, propagation, refractive index,
atmospheric refraction,  radio interferometers,
determination
Keyword Text
A vertical reflection interferometer may be used to record the  signal received
from an airborne source.  As the source rises  in height a multipath fading
pattern is produced. At each  ordered fade the experimental geometry can be
used to  determine a value for an effective earth radius. It is shown  that each
value of earth radius can be related to an effective  refractivity gradient with
height from which the refractivity  profile can be constructed. The experimental
procedure is  based on the results of a comprehensive radio propagation
experiment performed at Cold Lake, Alberta, from which it was  determined
that the effective earth radii could be measured to  plus or minus 200 NM






Abnormally Large Electron Concentration in the Ionospheric F2 Region
at Summer-Night in Middle Latitudes
Title Text
Sato, TeruoAuthor Text
J. Geophys. Res., Space Phys, vol. 73, no. 1, pp. 127-42, 1 January 1968.Source Text
Keyword Text
Abnormal foF2 diurnal variations in summer with low noon and high midnight
values, occurring most predominantly around Yakutsk in the Asian zone and
Port Lockroy in the Antarctic, are analyzed, and the cause is investigated.
The anomaly is thought to be due to the enhancement of electron
concentration at summer-night.   Under the assumption that this
enhancement of electron concentration is caused by the horizontal movement
of electrons due to electromagnetic and gravitational forces, the continuity
equation in a non-steady state for a two-dimensional (horizontal) F2 region
model is solved numerically.  Calculated electron concentration variations with
time in the area concerned agree approximately with the observed ones.  On
this basis, the reason for the occurrence of the anomalous foF2 diurnal
variation in restricted areas is inferred.  Effectiveness of the two-dimensional
treatment is also discussed.  (Abstract source unknown, formal literature,






Breakdown of gases in a high-frequency electric field with and without a
steady transverse  magnetic field
Title Text
Sen, S. N., Bhattacherjee, B.Author Text
Dept. Physics, Bengal Univ., RajaRammohunpur, Darjeeling, India, Journal of
Physics A (Mathematical and General), Vol. 2, Ser. 2, No. 1, pages 106-140;
January, 1968.
Source Text
electric breakdown of gasesKeyword Text
Breakdown of gases at a pressure of 15 meters under the action of a high-
frequency uniform  electric field is studied in tubes of length 5 cm, 7 cm and
15 cm and 3.5 cm diameter, as  well as with a superimposed steady
transverse magnetic field of 18 gauss to 45 gauss in  the tube of length 5 cm.
It is found that the breakdown voltage increases as the length  decreases.
The cut-off wavelength increases with the tube length.  The breakdown is here
 due to secondary electron resonance.  The phase angle phi and the
maximum kinetic  energy of the electron hitting the wall have been calculated
and found to agree with earlier  results.  In the presence of a magnetic field
the breakdown voltage, as well as the cut-off  wavelength, increases with
rising magnetic field.  The corresponding theory is developed  and the effect of
the angle on arrival at the end wall on the breakdown mechanism is
considered.  Comparisons of the observations with the theory yield values of
the phase  angle and of the electron's kinetic energy on arrival at the wall with
a fair amount of  accuracy, especially for magnetic fields smaller than 30
gauss.  The probability of  electrons colliding with the side walls is
considered.  Under the present experimental  set-up the majority of electrons
with energy sufficient to cause breakdown travel freely  between the two ends







The Effect of Hard Limiting an Angle-Modulated Signal Plus NoiseTitle Text
Sevy, Jess L.Author Text
Trans. I.E.E.E., vol. AES-4, no. 1, pp. 24+, January 1968.Source Text
Keyword Text
The effect of hard limiting an angle-modulated signal plus narrow-band
Gaussian noise is analyzed.  Several examples are considered--sinusoidal
angle modulation, Gaussian angle modulation, and biphase angle modulation.
 The general conclusion is that when a zonal band-pass filter is used, which
rejects dc and second harmonics, an angle-modulated signal plus Gaussian
noise provides the same output signal-to-noise ratio as shown by Davenport
for a CW signal plus Gaussian noise.  However, when a narrow band-pass
filter is used, which has a bandwidth approximately equal to the input angle-
modulated signal, an angle-modulated signal plus Gaussian noise has a
better output signal-to-noise ratio than a CW signal plus Gaussian noise.







An Approximate Synthesis of HF Backscatter Considering Ionospheric
Motions
Title Text
Surtees, W. J.Author Text
Radio Science, vol. 3 (New Series), no. 1, pp. 57+, January 1968.Source Text
Keyword Text
Digital-computer techniques have been used to synthesize ground-
backscatter records for model daytime ionospheres containing irregularities at
known distances.  By assuming irregularity motion at constant height and
speed, approximate synthetic range-time records are obtained.  Two different
methods of synthesis are described and compared.  Apparent velocities of
irregularity movement are derived from the slopes of the ripples on the range-
time records for various operating frequencies.  For operating frequencies
supporting F-layer propagation, there appears to be little frequency-
dependence of apparent velocity when the irregularity is near reflection
heights; but when the irregularity is lowered to heights near the E layer, a
strong frequency-dependence of velocity develops.  (Abstract source






The Characteristics of Large Ionospheric IrregularitiesTitle Text
Titheridge, J. E.Author Text
J. Atmos. Terrest. Phys., vol. 30, pp. 73-84, January 1968.Source Text
Keyword Text
The period of the Faraday fading of 20 Mc/s satellite signals was plotted
throughout 521 transits of three different satellites, at heights of 200-1600 km.
 From these plots, the size and electron content of 2650 separate
irregularities were determined.  The calculated sizes were aligned, but were
flattened vertically with a mean thickness of 0·4 times the horizontal size.
They were more common during the day than at night.  The number of
irregularities observed at any height was proportional to the electron density
at that height, suggesting that the  percentage changes in electron density
are approximately the same at all heights.  These changes were generally
between 1 and 10 percent and were independent of the size of the
irregularities.  The changes in total content, of 0·1-10 percent, were therefore
proportional to size.  The mean horizontal gradients in total content were
independent of the size of the irregularity and of the time of day.  (Abstract






Exact Ray-Path Solutions in a Quasi-Linear IonosphereTitle Text
Westover, Douglas E.Author Text
Radio Science, vol.  3 (New Series), no. 1, pp. 75+, January 1968.Source Text
Keyword Text
Exact ray solutions are helpful in determining the accuracy of  general
purpose ray-tracing techniques.  In this paper, such solutions are presented
for range, group path, phase path and reflection height of radio rays entering
the ionospheric layer from the bottom and from the top.  The ionospheric
model used to produce the exact solutions is a function which allows closed-
form integration of the ray parameter expressions.  In this ionosphere, first
introduced by Muldrew, electron density is almost a linear function of height,
but it does not vary in the horizontal direction.  The earth's magnetic field and
electron collisions are neglected but curved earth-ionosphere geometry is







Accuracy of Satellite Doppler Data for Ionospheric Study, Navigation,
and Geodesy
Title Text
William J. F. and Tucker, A. J.Author Text
J.  Geophys. Res., Space Phys., vol. 73, no. 1, pp. 385-92, 1 January 1968.Source Text
Keyword Text
The accuracy of satellite Doppler data for navigation, geodesy, and
ionospheric electron content determination has been suspect because of
failure to eliminate the effects of transmission path inequality caused by
refraction.  Previous examination of ionospheric refraction has revealed a
frequency dependence allowing the required correction when three
frequencies are received simultaneously.  A ray-tracing program on a digital
computer is used to simulate satellite passes, and the resultant errors in two-
frequency and three-frequency data are presented and compared.  The three-
frequency Doppler technique is shown to effectively reduce residual
ionospheric refraction errors to negligible amounts for the conditions







Scattering from Hollow Conducting CylindersTitle Text
Witt, H. R. and Price, E. L.Author Text




The paper deals with reradiation from the interior of cylindrical conducting
structures of finite length and arbitrary termination.  Expressions are
developed for far fields at points in the principal plane.  For rectangular cross
sections this plane is one containing a broad side of the structure, whereas
for circular cross sections it is a plane containing the longitudinal axis of the
structure.  Incident plane waves having the  propagation vector parallel to the
principal plane and polarized either vertically or horizontally with respect to
the principal plane are considered.  The method of solution involves use of
normal-mode techniques in conjunction with the Stratton-Chu integral.
Comparisons of computer-calculated theoretical data and measured data
were made for illumination of rectangular and circular structures.  The
theoretical and experimental data, which were for zero bistatic angle and
short-circuit terminations of the structures, show remarkably good agreement.
 For aspect angles of less than about 60 degrees, the return from the interior
is dominant, while for larger aspect angles the return from the outer surface
masks the interior return.  The theory is also valid for nonzero bistatic angles.










Avco Electronics Division, Cincinnati, Ohio, March 1968.Source Text
Keyword Text
This manual describes the HF radio receiver R-1444(XE-2)/UR and covers its
installation, operation, and maintenance procedures.  It includes normal
operating procedures, instructions for operational checks, testing, and
operator's and organizational maintenance.  Operator's maintenance includes
(a) preventive maintenance, (b) visual inspection,   battery testing (BA-3030),
(d) battery replacement (BA-3030), (e) operational check.  Organizational
maintenance includes the procedures listed for operator's maintenance plus
replacement of some external parts.  (Abstract source unknown, manual,






Vulnerability of Aircraft Structures Exposed to Small Arms Fire
Projectile Impact  Damage.   <NOTE> Final rept. May 66-May 67
Title Text
Forman, Royce G., Parker, William H., Gunderson, Allen W., Bilek,
Andrew G.
Author Text
Final Report from:  Air Force Flight Dynamics Lab Wright-Patterson AFB
Ohio.  Report AFFDL-TR-67-157, 75 pages; February, 1968.
Source Text
jet fighters, vulnerability, airframes, antiaircraft
gunnery, small arms ammunition,  damage assessment,
impact, strength (physiology), models (simulations),
aluminum  alloys, sheets, structural properties, life
expectancy, angle of arrival, test equipment,  fracture
(mechanics), crack propagation, cracks, penetration,
printed circuits, tables  (data) ,7.62-mm ordnance
items, aluminum alloy 7075-t6-F-104d aircraft, F-104
aircraft,  NTISDODXD
Keyword Text
The report presents test results on the structural vulnerability of aircraft
exposed to small  arms fire projectile impact damage. The test program was
divided into two phases:  (1)  investigation of the immediate effect of the
projectile impact damage and (2)  determination of the residual strength and
fatigue life remaining in the damaged structure.  The test results indicated
that fracture mechanics theory is applicable to the strength  analysis of
projectile damaged structures and that the possibility of catastrophic failure







Improved Transportable HF Direction Finder SetTitle Text
Guerriere, T. V.Author Text
Final Report No. 15, Technical Report ECOM-03706-F, Contract DA-36-039
AMC-03706(E), Servo Corporation of America, Hicksville, NY for U.S. Army
Electronics Command,  Fort Monmouth, NJ, February 1968.
Source Text
Keyword Text
A new improved transportable radio direction finder for use in the HF range of
1.5 - 20 mc is described.  The system consists of both a wide aperture
Doppler mode and an eight-element Adcock mode to provide the operator with
the complementary capabilities of each to facilitate the extraction of bearing
information.  A new 45-foot antenna with electronically programmable effective
height for use with the Doppler mode is described.  New improvements in
ancillary system equipments such as the bearing display indicator, the
Doppler RF commutator, data extraction and detection techniques utilizing
the Racal dual channel receiver are reported.  Full field performance data on
the composite system are given with a detailed report o methods of protection
for the electronically switched antenna from lightning strikes, a problem which
developed during the field evaluation of the system.  (Author's abstract,






Improved Transportable HF Direction FinderTitle Text
Guerriere, Thomas V.Author Text
Servo Corp. of America, Hicksville, L.I., N.Y., Report No. SCA-47400-R15,
DDC No. AD 832 855L, February 1968.
Source Text
Keyword Text
A new improved transportable radio direction finder for use in the HF range of
1.5 - 20 mc is described.  The system consists of both a wide aperture
Doppler mode and an eight-element Adcock mode to provide the operator with
the complementary capabilities of each to facilitate the extraction of bearing
information.  A new 45-foot antenna with electronically programmable effective
height for use with the Doppler mode is described.  New improvements in
ancillary system equipments such as the bearing display indicator, the
Doppler rf commutator, data extraction and detection techniques utilizing the
Racal dual channel receiver are reported.  Full field performance data on t he
composite system are given with a detailed report on methods of protection
for the electronically switched antenna from lightning strikes, a problem which
developed during field evaluation of the system.  (Abstract source unknown,
technical report, English language, document not available, direction finding,
portable, high frequency, radio equipment, antenna arrays, Doppler systems,
radio receivers, goniometers, commutators, transformers, modulation,
cathode ray tubes, radio signals, intermediate frequency, protection, phase,
propagation, azimuth, oscillators, glass textiles, lightning arresters, LASCR,
light activated silicon controlled rectifiers, frequency spectrum, Adcock






An Electronic GoniometerTitle Text
Höfgen, Von G.Author Text
Frequenz (Germany), vol. 22, no. 2, pp. 32-4, February 1968.Source Text
Keyword Text
An electronic goniometer is described which, without mechanical rotation,
allows the generation of a rotating double-circle directional pattern, in
particular for applications in the field of navigation.  In the discussion of the
possible approaches particular attention has to be  paid to the stability of
electronic arrangements.  For the optimum realization of an electronic
goniometer a  separation of the modulation problem from the generation of the
output power is recommended (several watts).  Linear modulators with time
stability can be used in this case which can work at a low level and with
higher losses.  (Abstract source unknown, formal literature, German






A Possible Correlation between Ionospheric, Infrasonic, and Radar Data
during Severe Thunderstorms
Title Text
Jean, A. G.Author Text
Research Laboratories Technical Memorandum -SDL 4, Space Disturbances
Laboratory, Boulder, Colorado, February 1968.
Source Text
Keyword Text
A search was conducted for possible ionospheric effects resulting from severe
thunderstorms in high-frequency signals received at Boulder, Colorado, from
Long Branch,  Illinois.  Enhancements in signal strength and Doppler
oscillations with periods of 1 to 5 min are described which might have resulted
from severe thunderstorms near the midpoint of the propagation path.







Phase Ionosonde. Mark 1Title Text
Kantarizis, E., Rickard, D. W. and Whitehead, J. D.Author Text
Ionospheric Research Section, Department of Physics, University of




A study of the conventional ionosondes reveals that the error involved in the
measurement of the virtual height of reflection of a radio wave in the
ionosphere is ±1.5 km.  In order to improve the accuracy of the ionosondes
and at the same time comply with the imposed specifications for their design,
a different technique altogether was developed for measuring the virtual height
of the ionospheric layers.  By this method, the virtual height was found by
measuring the phase change of the echo as the ionosonde frequency was
changed in equal steps of 15 kHz.  Phase ambiguities were resolved by
estimating the  virtual height roughly by the usual method of pulse delay of
the echo.  The actual value of the frequency increment is 14.993 kHz, but for
simplicity it is referred to throughout this report as 15 kHz.  Likewise, the
central frequencies of the two band-pass crystal filters employed in the
transmitter and receiver synthesizing channels are 15,000543 Hz and
15,480,320 Hz, but are referred to as 15 MHZ and 15.48 MHZ respectively.
The phase ionosonde should be capable of measuring virtual height to within
100 m (for the F2-layer) and within less than 30 m for a sporadic E-layer.  The
major part of this report is devoted entirely to the design of such an
ionosonde.  (Abstract source unknown, technical report, English






A Decade of Research in Electromagnetic Phenomena Under Joint
Services
Title Text
King, Ronold W. P.Author Text
Division of Engineering and Applied Physics, Harvard University, Cambridge,
Mass., TR-553, DDC No. AD 667 253, STAR No. N68-24306, February 1968.
Source Text
Keyword Text
A summary of research in the broad area of electromagnetic phenomena is
reported.  The main topics include:  antennas; coupled antennas and arrays;
electromagnetic waves, media, and obstacles; techniques and tools of
measurement; electrohydrodynamic phenomena; and miscellaneous topics.






Study and Investigation of a UHF-VHF AntennaTitle Text
Lyon, John A. M., Chen, Chao C., et al.Author Text
University of Michigan, Radiation Lab., Ann Arbor, Michigan, Report No. 4848-
8-Q, DDC No. AD 828 519, February 1968.
Source Text
Keyword Text
The report covers the work in four task areas of the project for a three-month
period.  All tasks have involved considerable analysis as well as experimental
procedures.  Machine computation has been used extensively in task 3
dealing with ferrite rod antennas.  Since the final report on this contract will be
prepared very soon, most of the detailed analysis and computer data have
been reserved for inclusion in that report.  This quarterly report serves
primarily to indicate the directions of effort in each of the four task areas.  The
report also indicates in a somewhat qualitative way the results obtained.
Under Task 2, some experimental data have been obtained on slot arrays
using ferrite loaded slots.  Under Task 3, a considerable amount of
experimental data has been obtained on ferrite tube antennas.  In the other
two tasks, one involving ferrite loaded conical spirals and the other low
frequency ferrite loaded antennas, the continued progress of the efforts in
these areas is reported.  (Authors' abstract, technical report, English
language, document not available, antennas, ferrites, spiral antennas, helical
antennas, slot antennas, conical antennas, rods, pipes, waveguides, very







DF Interferometer for the 2- to 10-MHZ RangeTitle Text
Mathews, Richard B. and Dodge, CarlAuthor Text
Southwest Research Institute, San Antonio, Texas, Report No. ECOM-0198-
3,  February 1968.
Source Text
Keyword Text
Limited "on-the-air" experience with an HF interferometer direction finder
demonstrated that accurate radio direction finding (RDF) bearing can be
obtained using a digital computer to calculate the bearing from the
interferometer phase angles.  It is shown that the errors encountered were
due to propagation modes and, to a lesser extent, the frequency shift
characteristics of the signal.  The phasor sum method for calculating the
single-ray equivalent of a set of rays illuminating an antenna is given in detail.
The phasor  sum method will be used in simulations of the effect of complex
waves on an HF interferometer.  A breadboard model of an HF interferometer
using crossed loop antennas is described, and the results of the antenna
installation checks are given.  Measurements taken on  system components







Generalization of Abel's Solution for Both Magnetoionic Components in
the Real-Height Problem
Title Text
Paul, A. K. and Smith, G. H.Author Text
Radio Science, vol. 3 (New Series), no. 2, pp. 163-70, February 1968.Source Text
Keyword Text
Modern methods of calculating the electron density distribution from virtual
heights include joint use of both magnetoionic components since, in certain
ranges, one component alone does not provide sufficient information to obtain
a unique solution of the integral equation involved.  Experience shows,
however, that joint use of both components does not always give satisfactory
results.   The authors consider whether sufficient information is provided by
two components, used together, to remove ambiguities in the problem.  A
solution formula is first developed for each component, in a form similar to the
Abel (1823) solution valid for an isotropic ionosphere.  Application of these
generalized solution formulas to each component and a combination of the
two resulting expressions leads to a new integral equation in which only the
distribution of the underlying ionization of the distribution in the valley between
two layers is involved.  Consideration of this new integral equation leads to the
result that in general only a first- or second-order approximation to the
distribution in those parts can be obtained.  (Abstract source unknown, formal






Comments on Local Electron Concentration Determination from Doppler
Dispersion Measurements of Satellite Radio Beacons
Title Text
Ross, W. J., Garriott, O. K., Mendonca, F. De, and Rosa, A. V. DaAuthor Text
J. Geophys. Res., vol. 73, no. 3, pp. 1102-6, 1 February 1968.Source Text
Keyword Text
From time to time, and particularly recently, attempts have been made to use
dispersion measurements for the determination of electron concentration in
the vicinity of the satellite transmitter, including Berning (1956, 1959), Graves
(1960), Alpert (1964), Alpert and Sinelnikov (1965), Misyura et al. (19966),
among others.  The inherent difficulties in these determinations have not
always been fully recognized by the authors concerned, and as a
consequence some of their published results are of doubtful validity.  Such
measurements have been the subject of an active controversy (Gringauz et
al., 1965, 1966, Alpert, 1965), which apparently has not yet been resolved.  It
is the purpose of this note to call attention to the errors inherent in
experiments of this kind and to urge extreme caution both in their use and in
the acceptance of results derived from them.  We do not intend to enter into a
point-by-point discussion of the matters raised in these earlier papers, but
rather we shall present a brief summary of our conclusions concerning this








Seliga, T. A.Author Text
Ionospheric Research Lab., Penn State University, University Park,  Pa.,




Contains research directed toward the investigation of the lower ionosphere.
Specific emphasis was placed on the design, construction and analysis of
rocket-borne ac conductivity probes and radio wave propagation experiments.
The problems outlined fit under the broad categories of electromagnetic theory
studies, ionospheric phenomena, ground based and rocket equipment of
development and the physics of ionospheric formation.  (Abstract source






Triangulation of High Frequency Skywaves and Backscatter ReturnsTitle Text
Treharne, R. F.Author Text
Department of Supply, Australian Defense Scientific Service, Weapons
Research Establishment, Technical Note CPD(T) 142, February 1968.
Source Text
Keyword Text
The feasibility of using three dimensional direction finding and vertical
triangulation for locating sources of ground backscatter has been
demonstrated; the technique may also be used for locating high frequency
transmitting stations.  All the observations required are made from one site.
The measuring system is sensitive only to simple wavefronts; use is made of
the intervals of time during which the propagating medium causes the
wavefront presented to the instrument to be a plane wave; resolution of
complex modes of propagation and of waves from multiple sources is
obtained therefore with considerable inherent accuracy and without using
large aerials.  The technique is extended to the estimation of the height of the
distant ionosphere surrounding the observatory.  The local ionosphere might
be explored in detail using similar techniques.  (Abstract taken from author's






Electromagnetic Reflection from a Plane-Layered Lunar ModelTitle Text
Ward, S. H., Jiracek, G. R. and Linlor, W. I.Author Text
J. Geophys. Res., vol. 73, no. 4, pp. 1355-72, 15 February 1968.Source Text
Keyword Text
Using elementary three- and four-layer planar models of the moon, the
reflection coefficient, the surface impedance, the phase between electric and
magnetic vectors, the apparent conductivity, and the apparent dielectric
constant are computed for a normally incident plane wave at frequencies
between 10-4 and 109 Hz.  From an analysis of the resulting data, it is
possible to conclude that one could  estimate the electrical  parameters and
thicknesses of the major electrical units in the lunar interior from
electromagnetic experiments.  Of particular interest is a demonstration of the
possibility of uniquely determining the presence of water, in solid or pore
liquid form, from electromagnetic soundings made on or above the lunar
surface.  A basis for the design of orbital or surface electrical studies in the
lunar environment is evident.  (Abstract source unknown, formal literature,






Calculation of Angles of Arrival from a High Frequency Radio
Transmission
Title Text
Warn, P. M.Author Text
Marconi Company, Ltd., Propagation Group, Research Division, ITM No.
2777, Great Baddow, Essex, Great Britain, February 1968.
Source Text
Keyword Text
This ITM describes the work done to process data produced by G.C.H.Q.,
Cheltenham, from high frequency radio transmissions emanating from a single
transmitter.  It is assumed that there will not necessarily be a single ray
illuminating each of the six aerials in the single vertical stack being used.  It
is required to ascertain just how many rays are present in any set of data and
also at what angles they arrive.  (Abstract source unknown, technical report,






A Study of Command and Control Systems for Urban TransportationTitle Text
AnonymousAuthor Text
General Electric Company, Erie, Pa., HUD contract no. H-783, distributed by




This research was conducted for the Department of Housing and Urban
Development under one of several study contracts in the preparation of a
comprehensive program of research, development and demonstration of new
urban transportation systems.  The title of this contract was "A Study of
Electronic Command and Control to Effect Improvements in Urban
Transportation."  This study project consisted of three tasks and resulted in
preparation of a report at the conclusion of each task.  These reports were
titled "Survey of Electronic Command and Control Systems," "Analysis and
Requirements of Electronic Command and Control Systems," and "A Study of
Command and Control Systems for Urban Transportation."  This report was
prepared during Task III.    Of particular interest are the sections on direction
finding location system and range "differencing" location system (see pages
21 through 35).  The direction finding location system determines the position
of the vehicle by means of measuring the angle of the vehicle with respect to
a set of three fixed receivers or transmitting antennas while the range
differencing location system would be similar in operation to LORAN (long
range navigation) system used as a navigation system for ships.  (Abstract
written for purpose of this publication by Southwest Research Institute,






Jupiter's Radio Emission and the Radiation Belts of its Galilean SatellitesTitle Text
Burns, J. A.Author Text
Science, vol. 159, pp. 971-2, 1 March 1968.Source Text
Keyword Text
Many of the observed properties of Jupiter's Decametric radiation may be
explained by postulation that the inner Galilean satellites of Jupiter have
magnetic properties that strongly distort Jupiter's magnetic field in the region
of each satellite.  Charged particles from Jupiter's radiation belts are trapped
by these distorted fields and emit synchrotron radiation.  (Abstract source






Variation of Radio Refraction in the Lower AtmosphereTitle Text
Ikegami, Fumio, Akiyama, Tadashi, Aoyagi, Shozo and Yoshida,
Haruhiko
Author Text
Trans. I.E.E.E., vol. AP-16, no. 2, pp. 194+, March 1968.Source Text
Keyword Text
Measurements of the variation of the incident angle were made on several line-
of-sight paths, together with the simultaneous observation of the refractive
index gradient of  the atmosphere.  Statistics of incident angle variation and M-
gradient and their relations were analyzed.  Radio refraction is dependent on
the atmospheric layer thickness in which radio waves are propagated.
Considering the controlling layer thickness, a method of predicting refraction
variation is presented for arbitrary radio paths and meteorological conditions.
The measurements of the incident angle were found to agree well with the
estimated refraction.  (Abstract source unknown, formal literature, English






The ARPA Calibration Satellite - Theoretical and Experimental
Electromagnetic  Scattering Considerations
Title Text
Kaplan, Leonard JAuthor Text
Mitre Corp Bedford Mass. Report MTR-424-ESD-TR-67-358, 100 pages;
March, 1968.
Source Text
scientific satellites, configuration, radar signals,
calibration, electromagnetic fields, backscattering,
design, mathematical analysis, polarization,
optimization, correlation  techniques, spheres,
cylindrical bodies, hemispherical shells, model tests,
anechoic  chambers, accuracy, angle of arrival, radar
cross sections, graphs (Charts), NTISDODXD
Keyword Text
This report contains a theoretical and experimental determination of the shape
of the  ARPA calibration satellite from the viewpoint of electromagnetic
scattering.  Theoretical  and experimental scattering computations and






Measured Structural Response to Air blast-Induced Ground Motion in
Project Back Fill. <NOTE> Technical rept. May-Oct 67
Title Text
Linger, Don A.Author Text
Technical Report from:  New Mexico Univ Albuquerque Eric H Wang Civil
Engineering Research Facility.  Report AFWL-TR-67-129, 109 pages; March,
1968.
Source Text
underground structures, explosion effects, guided
missile silos, structural properties,  nuclear
explosions, simulation, air burst, blast, shock waves,
motion, data processing,  oscillation, test methods,
terrain models, cylindrical bodies, interfaces,
pressure gages,  accelerometers, velocity, convex
bodies, concrete, models (simulations), stresses,
density, angle of arrival, correlation techniques, soil
mechanics, model tests, back fill project, domes,
graphs (charts), ground shock, HEST (high explosive
simulation  technique), high explosive ammunition,
simulation, NTISDODXD
Keyword Text
Presented are the results obtained from several buried model structures
subjected to a  traveling air shock produced by a high-explosive simulation
technique (HEST) The  structures tested were a surface-flush vertical cylinder,
a hemispherical dome buried one  diameter, and a series of small model
cylindrical structures varying from 2 inches in  diameter to 16 inches in
diameter and buried 36 inches.  The dome and the vertical  cylinder were
instrumented with on-structure soil stress gages and the resulting pressures
are presented.  The acceleration of the dome and the velocities and
accelerations of the  vertical cylinder were measured.  The small model
structures were instrumented to  measure the average pressure applied to the
structure, the accelerations, and for the  largest of the small model structures
the velocities.  These results are presented to  document the data for future






An Array Phasing Device Which uses only One Phase Shifter for Each
Direction of Scan
Title Text
Mailloux, R. J., Canon, P. R. and La Russa, F. J.Author Text
Trans. I.E.E.E., vol. AP-, pp. 258-60, March 1968.Source Text
Keyword Text
An Array phasing device is described which uses IF frequency multiplication
and heterodyning to obtain a series of microwave signals at progressively
related phase angles.  The unique feature of this device is that it requires only
one precision phase shifter for each direction of scan.  (Abstract source






Thoughts  on the Wave Front Analysis ProblemTitle Text
Millington, G.Author Text
Marconi Company, Ltd., Propagation Group, Research Division, ITM No.
2802, Great Baddow, Essex, Great Britain, March 1968.
Source Text
Keyword Text
This I.T.M. looks ab initio at the problem of finding the angles of arrival of a
system of waves in a multi-path HF transmission from an analysis of the
signals obtained on a vertical stack of horizontal loop aerials.  The problem is
studied in terms of the reception of direct and reflected waves (reflection
coefficient = -1) at m angles on 2 m aerials, whence by elimination of the
wave amplitudes m equations are obtained for the m unknown angles in terms
of the signals at the aerials.  The equations are essentially non-linear and
may contain unwanted solutions.  An iterative method of solution is
suggested based on an assumed approximate set of angle values.  The
equations are given specifically for the  case when m = 3.  (Author's abstract,






Minimum-Redundancy Linear ArraysTitle Text
Moffet, Alan T.Author Text
Trans. I.E.E.E., vol. AP-16, no. 2, pp. 172-5, March 1968.Source Text
Keyword Text
It is shown that there is a class of linear arrays which achieves maximum
resolution for a given number of elements by minimizing the number of
redundant spacings present in the array.  For many-element arrays, the
degree of redundancy will approach 4/3.  Applications of such arrays to
aperture synthesis are discussed.  (Author's abstract, formal literature,






Theory of Polar-Display Signal Analyzers, and A Radio Direction-
Finding Analogy
Title Text
Myers, Glen AllenAuthor Text
Thesis, Stanford University, Stanford Electronics Labs, California,  Technical
Report No. TR-1905-2/1709-3, SU-SEL-68-013, DDC No. AD 832 834L,
University Microfilms Order No. 69-265, March 1968.
Source Text
Keyword Text
Wideband frequency-sensitive devices, in conjunction with suitable amplifiers,
detectors, and display devices, may be used advantageously as spectrum
monitors and signal analyzers in radio receivers or instrumentation systems.
Two related signal-analyzer techniques of this type are studied.  A polar
display is an inherent feature of these techniques.  The display appearing on
the screen of a cathode-ray tube operated in an x-y mode either  indicates the
types and numbers of signals received in spectrum monitoring applications or
presents various important signal parameters in signal-analysis applications.
This report presents for the first time the form of the polar display resulting
when the input signal is a modulated sine wave, simultaneous sine waves,
and noise.  The marked similarity between one of the signal-analysis
techniques studied and a standard method of determining the angle of arrival
of a radio-frequency ave is recognized.  A detailed analogy between the
various methods of direction finding and those of frequency measurement is
developed.  This effort resulted in the definition  of a phase-matched scanning
direction-finding system which may have considerable practical significance.
Apart from discoveries which may result, such an analogy promotes a better
understanding of both fields.  (Author's abstract, technical report, English
language, document not available, spectrum analyzers, radio frequency, wave
analyzers, direction finding, frequency analyzers, information theory, phase
meters, frequency meters, display systems, cathode ray tubes, signals, radio
receivers, modulation, detectors, broadband, signal processing systems,






Phase Principle for Measuring Location or Spectral Shape of a Discrete
Radio Source
Title Text
Rainal, A. J.Author Text
Bell System Techn. J., pp. 415-428, March 1968.Source Text
Keyword Text
This paper describes a phase principle for measuring the location  or the
spectral shape of a discrete radio source.  The phase principle is relatively
simple to implement and  leads to a measurement of location or spectral
shape which is insensitive to receiver gain fluctuations.  For measuring the
location of a weak, discrete radio source, the theoretical accuracy is slightly
better than the theoretical accuracy resulting from the Ryle interferometer.
For measuring the spectral shape of a weak, discrete radio source, the
theoretical accuracy is slightly better than the theoretical accuracy resulting
from either the Ryle interferometer or the Dicke radiometer.  Furthermore, the
implementation of the phase principle doesn't require input switching.  Also,
the calibration curve associated with the phase principle is independent of
changes in the average receiver gains of the two receivers.  (Author's abstract,






Far Field Patterns of Large Circular Loop Antennas; Theoretical and
Experimental
Title Text
Rao, B. R.Author Text
Trans. I.E.E.E., vol. AP-16, no. 2, pp. 269-76, March 1968.Source Text
Keyword Text
Far field patterns of large circular loop antennas of circumferences up to two
and one-half wavelengths were calculated using Storer's theory for the current
distribution on the antenna.  To verify the theory, radiation pattern
measurements were made at 3 GHz; the experimental results are in good
qualitative agreement with theory.  (Abstract source unknown, formal






Missile Tracking from Shock RecordingsTitle Text
Reid, Walter P.Author Text
Naval Ordnance Lab White Oak MD. Report NOLTR-68-33, 15 pages; March,
1968.
Source Text
guided missiles, acoustic detection, guided missile
tracking systems, shock waves,  microphones,
triangulation, velocity, direction finding, errors,
mathematical analysis,  equations of motion, acoustic
detection, NTISDODXD
Keyword Text
Equations are developed for determining the speed and direction of motion of
a  supersonic missile in terms of the times of arrival of the shock at various
microphones.  Three or more microphones must be placed along the x, y and






Rapidly Pulsing Radio SourcesTitle Text
Saslaw, William C., Faulkner, John and Strittmatter, Peter, A.Author Text
Nature, vol. 217, pp. 1222-7, 30 March 1968.Source Text
Keyword Text
The gravitational lens effect associated with a neutron star binary gives results
which agree well with recent observations of a new class of rapidly pulsing
radio sources.  Further tests of the theory are proposed.  (Abstract source






An Electronically Scanned Array at Millimeter Wavelengths Employing
Ferrite Apertures
Title Text
Schiller, Troy R. and Heath, Walter S.Author Text
Trans. I.E.E.E., vol. AP-16, no. 2, pp. 180-7, March 1968.Source Text
Keyword Text
The theory and experimental results are presented for an electronically
scanned array antenna using multiple wavelength ferrite aperture elements at
millimeter wavelengths.  The theory for the individual element scanner is
given, along with the experimental patterns.  Curves showing the tradeoffs of
aperture size, scan capability, and efficiency are plotted for the element
scanners.  A five-element array employing the element scanner as elements
was analyzed, constructed, and tested experimentally.  The constructed
array scanned 50º (±25º) with a scan speed of 50 milliseconds.  (Authors'






Single Station Location at Very Short Distances: Some Preliminary
Results Using Ionospheric Tilt Correction Techniques
Title Text
Treharne, R. F.Author Text
Department   of Supply, Australian Defense Scientific Service, Weapons
Research Establishment, Technical Note CPD(T) 151, March 1968.
Source Text
Keyword Text
Three-dimensional direction finding observations on Skywaves from tasks at
distances less than 50 km have been corrected for ionospheric tilts thereby
making a considerable improvement in position finding accuracy.  For task
transmissions of 20 minutes duration the accuracy increases to the point
where it may be competitive with airborne systems.  However, severe
ionospheric storms, or unfavorable working frequencies upset the







A New Model for Sea ClutterTitle Text
Wright, John W.Author Text
Trans. I.E.E.E., vol. AP-16, no. 2, pp. 217-33, March 1968.Source Text
Keyword Text
First-order (small roughness amplitude) scattering theory is applied to obtain
sea clutter cross sections in terms of mean-squared height spectrum of the
sea surface.  The results are in remarkably good agreement with observations
for vertical polarization at P-, L-, C-, and X-bands.  Modification of the
calculation to take into account the larger scale structure of the sea surface
yields reasonable agreement for horizontal polarization at P- and L-bands but
is less successful for the cross-polarized and horizontal cross sections at C-
and X-bands.  (See G. V. Trunk, January 1973) (Author's abstract, formal










Radio Technical Commission for Aeronautics, Washington, D.C. Document
No. DO-137, International Aerospace Abstracts No. A68-45595, 11 April 1968.
Source Text
Keyword Text
ABSTRACT NO. 1:  Review of the concepts, philosophy, and development of
minimum operational characteristics (MOCs) for airborne systems.  The
MOCs for airborne automatic direction finding (ADF) systems are also
discussed.  It is considered that if a satisfactory air navigation,
communication, and traffic control service is to be provided, a clear statement
of MOCs for airborne systems must be agreed upon and must be adhered to
by all participants in the system.  ABSTRACT NO. 2:  This report was
prepared by Special Committee 116-D of the Radio Technical Commission for
Aeronautics (RTCA).  It was approved by RTCA on April 11, 1968.  RTCA is
an association of aeronautical organizations of the United States from both
government and industry.  Dedicated to the advancement of aeronautics,
RTCA seeks sound technical solutions to problems involving the application of
electronics and telecommunications to aeronautical operations.  Its objective
is the resolution of such problems by mutual agreement of its member
organizations.  The findings of RTCA are in the nature of recommendations to
all organizations concerned.  As RTCA is not an official agency of the
government of the United States, its recommendations may not be regarded
as statements of official government policy unless so enunciated by the
government organization or agency having statutory jurisdiction over any
matters to which the recommendations relate.  (Abstract sources unknown,






Report of the Joint Satellite Studies Group, AddendumTitle Text
AnonymousAuthor Text
Final Report, Oslo, Norway, DDC No. AD 681 451, April 1968.Source Text
Keyword Text
The contents of this report include laboratory reports, satellite scintillation,
total electron content and long-range propagation.  (Abstract source unknown,






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
University of Illinois, Department of Electrical Engineering, Urbana, Illinois,
Report No. 31, RRL  Publication No. 338, April 1968.
Source Text
Keyword Text
The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MF-HF-VHF range
is being done under two tasks.  Under the first task, entitled radio direction
finder and radiolocation system engineering, progress in the practical
realization of a Poynting Vector type RDF system at HF is described.
Additional work on a pattern recognition problem is discussed.  Construction
of a prototype all solid state analog computer-calibrator for the interferometer
RDF is being completed.  Progress in the development of a digital data
acquisition system for an interferometer RDF system is given and a proposal
is made for a non-ambiguous type phase measurement device.  In connection
with the second task, entitled directional radio propagation and radiolocation
research, additional new results obtained with short range high elevation angle
of arrival studies in the 3-4 MHZ range are presented.  The physical extend of
"effective ionospheric tilts" in the neighborhood are shown to be correlated
over a radial distance of approximately 100 kilometers and first results of a tilt-
correction procedure are given.  Also, some results of bearing and elevation
studies over a 1360 kilometer path obtained in a cooperative experiment are







Satellite Ionosonde Records: Resonances Below the Cyclotron FrequencyTitle Text
Barrington, R. E. and Hartz, T. R.Author Text
Science, vol. 160, pp. 181-3, 12 April 1968.Source Text
Keyword Text
Resonant responses observed by the topside ionosonde in the Canadian
satellite Alouette II are examined. In addition to the well-known plasma
resonances, several subsidiary resonances are identified below the electron
cyclotron frequency.  Their patterns of occurrence are not consistent with a
suggested explanation of induced magnetic dipole radiation; rather they
appear to result from harmonic stimulation of the plasma resonances and
beat-frequency generation.  (Abstract source unknown, formal literature,






Study to Determine the Feasibility of Placing a Medium Aperture Multi-
Element HF Direction Finder on Board Ship
Title Text
Beukers, John M. and Williams, ChristianAuthor Text




The report discusses basic Doppler system fundamentals relative to HF
direction finding (DF) and proposes a modified-Doppler direction finder for
shipboard use.  The modified-Doppler system utilizes a twin channel receiver,
commutation and display instrumentation, and a five-element, orthogonal
array of whip antennas.  Shipboard test methods and test data are presented
and explained in relation to variables of the system and signal environment.
DF accuracy in two azimuth sectors (45º - 135º and 180º - 225º) is predicted
at ±3º.  For other sectors, the DF accuracy is predicted at ±5º or ±10º.
These test results are given for 66 percent of all bearing samples and are
used as the basis for recommending additional study work, operational
instrumentation of the system, and further system tests.  (Abstract source
unknown, technical report, English language, file no. 1456, direction finding,







Rotor Blade AntennaTitle Text
Bleum, W. C., Rhodes, R., Amendola, J. L. and Hanchrow, J. J.Author Text
Lockheed Electronics Co., Plainfield, N.J., Quarterly Progress Report No. 3,
DDC No. AD 839 112L, April 1968.
Source Text
Keyword Text
A system configuration is described which will provide homing operation using
a rotor blade antenna system adaptable to direct use with the AN/ARC-54
and similar radio sets without modification.  This system concept evolved from
the technical study program as an optimum approach considering such
factors as direction application to the AN/ARC-54 radio set, adaptation to
various helicopters, size, weight, relative simplicity and reliability, and facility
of pilot operation.  Antenna compatibility with the rotor blade in respect to
aerodynamic integrity and vibration problems was investigated and a
mechanical design for the UH-1B helicopter was initiated.  The system
concept will be implemented in an advanced development model (feasibility
type) to demonstrate the capability of the helicopter rotor blade antenna
homing system.  The configuration of the advanced development model
described herein is based primarily on the UH-1 series helicopter.  (Authors'
abstract, technical report, English language, document not available, aircraft
antennas, rotor blades, rotary wings, helicopters, direction finding, radio
homing, slot antennas, compatibility, antenna radiation patterns, vibration,







High Speed Spinning Spaced Loop Direction FinderTitle Text
Castles, M. P., Moore, J. D. and Cater, J. P.Author Text




A theoretical study has initiated a program to develop a 2- to 6-MHZ spaced
loop direction finder with a rotation speed up to 600 rpm and with a sensitivity
goal of 3 µV/m.  The coaxial spaced loop antenna theory is reviewed with
emphasis on rotating antenna multi polarization performance.  Theoretical
patterns as a function of polarization show that both DF information and signal
polarization information should be easily interpretable.  Typical pattern
photographs obtained with a rotating HF spaced loop are presented for
comparison.  A theoretical study has been initiated to determine the optimum
design for the required sensitivity and to maintain the feasibility of rotation at
speeds up to 600 rpm.  Various tuning methods for the spaced loop are being
investigated including conventional crossover tuning and individual loop tuning.
 Individual tuning of  the loop elements has shown definite advantages, but it
has presented additional complexity in the system.  Initial breadboard models
have been constructed and field evaluated at slow rotation speed on the SwRI
multi polarization calibration site.  The tuning networks and amplifiers used in
these initial tests are illustrated by schematic diagrams.  (Reference Castles
and Moore, December 1967, report No. ECOM-C0420-TP) (Authors' abstract,






Theoretical and experimental investigation of focal plane adaptive
antenna techniques (final  report)
Title Text
Cohn, M., Littlepage, R. S.Author Text
ISSUING ORGANIZATION:  Advanced Technology Corp. Timonium, MD,
USA, page 81; April, 1968.
Source Text
antenna theoryKeyword Text
A scalar analysis was performed to determine the field structure in the focal
region of  apertures focused in their near field (f/D<1).  Solutions are given for
plane waves at  normal incidence, and several selected angles of arrival.  The
results indicate a substantial  variation from the Fraunhofer far field patterns.
Because it is a scalar approach, it is  limited to large apertures
(D>>wavelength) and small diffraction angles.  An experiment  was designed
to complement the analysis.  The qualitative agreement is very good.
Sources of experimental error have been found which account for the
quantitative  variations.  A technique for determining the field structure in the
focal region, due to a  reasonably arbitrary distribution in the aperture plane,
is given.  It consists of the  superposition of an ensemble of plane waves,







Pulse Structure of the Pulsating Radio Source in VulpeculaTitle Text
Drake, F. D.Author Text
Science, vol. 160, pp. 416+, 26 April 1968.Source Text
Keyword Text
The pulses from the pulsating radio source at right ascension 19 hours 19
minutes, declination +22 degrees have the following characteristics: (i) they
begin with a sharp leading edge; (ii) they terminate after 37 milliseconds; and
(iii) they consist of three sub-pulses, the first of which is both the strongest







Crystal Frequency Control of Automatic Direction FindersTitle Text
Grillot, R. E.Author Text
SAE Paper 680218, 3-5 April 1968.Source Text
Keyword Text
State of art in aircraft automatic direction finders (ADF), review of facilities,
and evolution of direction findings with emphasis on development related to
crystal control and operational advantages; methods used to obtain crystal-
electronic tuning are frequency control and circuit tuning from variable tuning
voltage; crystal matrix frequency synthesis and circuit tuning from variable
tuning voltage, and crystal frequency synthesis using stabilized master
oscillator (SMO) and circuit tuning using  voltage derived in SMO; last two
methods can provide electronic tuning and frequency stability necessary for
digital frequency selection in ADF; digital selection allows pilot to select
desired frequency prior to entering area covered by ground transmitter.







A Psychrometer Radiosonde Developed for Determining Radio
Refractive Index as a Function of Height
Title Text
Hall, M. P. M. and Gardiner, G. W.Author Text




A lightweight radiosonde is described, together with associated recording and
tethered balloon equipment, which has been constructed to enable the effect
of the lower troposphere on the propagation of radio waves to be investigated.
The instrument incorporates thermistors and radio telemetry, which allow wet-
and dry-bulb temperatures to be recorded on the ground, and is therefore
referred to as a "psychrosonde."  Temperature errors are less than 0.1ºC, so
that in steady conditions the radio refractive index of the air may be computed
with errors of less than 0.5 N-unit, and the time constant of the instrument is
8 sec.  Considerable detail may be obtained of changes in refractive index
with height and  time, and the technique is therefore of particular use in
studying changes of structure of elevated layers, and changes near the
ground, both of which have a considerable influence on radio-wave
propagation.  Two examples are discussed, together with some details of the







Crossed-Dipole Method of Measuring Wave TiltTitle Text
King, R. J.Author Text
Radio Science, vol. 3 (New Series), no. 4, pp. 345-50, April 1968.Source Text
Keyword Text
Techniques for measuring the wave tilt for parallel and perpendicular
polarization are reviewed and an extensive bibliography is included.  An
additional measurement technique is proposed which should be useful for the
HF, MF, and LF range, and has potential application in the VLF band.
Measurement of the  phase difference between the signals induced in crossed
dipoles lying in the plane of incidence allows determination of the ground







Measurements of the Pulse Shape and Spectra of the Pulsating Radio
Sources
Title Text
Lyne, A. G. and Rickett, B. J.Author Text
Nature, vol. 218, pp. 326-30, 27 April 1968.Source Text
Keyword Text
Simultaneous measurements of the pulsating radio signals at several
frequencies have been made with the 250-foot telescope at Jodrell Bank.
Some of the pulses are double, suggesting two separate regions of emission.







Incoherent Backscatter Study of Electron Content and Equivalent Slab
Thickness
Title Text
Mahajan, K. K., Rao, P. B. and Prasad, S. S.Author Text
J. Geophys. Res., vol. 73, no. 7, pp. 2477-86, 1 April 1968.Source Text
Keyword Text
Results of electron content and equivalent slab thickness obtained from radar
backscatter measurements at Arecibo (18.4ºN, 67ºW) are presented and
examined in the light of other simultaneously observed parameters, such as
the height of the F-layer peak and electron and ion temperatures.  There is a
considerable day-to-day variability both in the electron content and the
equivalent slab thickness.  The daytime electron content shows a strong
positive correlation with the height of the F-layer peak, HMF, which seems to
be due to decrease in the integrated loss rates with increasing peak height.
The post sunset decay of the electron content provides a mean effective
attachment coefficient of 8 x 10-5 sec-1.  The post midnight enhancements,
observed mainly during the winter nights, require downward electron fluxes of
about 2.5 x 1012m-2sec-1   at the height of 700 km.  The slab thickness during
the nighttime shows a strong dependence upon HMF and is very closely
related to the neutral scale height at the peak.  The daytime slab thickness,
however, is controlled jointly by the neutral scale height and the extent of
thermal nonequilibrium.  (Abstract source unknown, formal literature, English






Antenna Admittance in an Ionospheric-Type PlasmaTitle Text
Miller, Edmund K., and Schulte, H. F. Jr.Author Text
Plasma Waves in Space, Proceedings, laboratory, NATO, Advanced Study
Institute, Roros, Norway, April 17-26, 1968, vol. 2, pp. 337-70, New York,
American Elsevier Publishing Co., 1970, presentation April 1968.
Source Text
Keyword Text
Theoretical investigation of the admittance of an infinite cylindrical antenna
immersed in an ionospheric-type plasma.  It is shown that the behavior of the
antenna impedance in the ionosphere is influenced much stronger by the ion
sheath and plasma anisotropy than by plasma compressibility.  A
comparison between the theoretical results obtained and Balmain's (1964)
quasi-static impedance formula indicates that the impedance of a finite
antenna in the ionosphere is satisfactorily described by this formula for
frequencies larger than 1.5 to twice the electron cyclotron frequency.  Two
self-consistent methods of determining the electron plasma frequency are







Detection of the Pulsed Radio Source CP 1919 at 13 cm WavelengthTitle Text
Moffet, A. T. and Ekers, R. D.Author Text
Nature, vol. 218, pp. 227-9, 20 April 1968.Source Text
Keyword Text
High-frequency measurements suggest that the spectrum of the pulsating
radio source is extremely steep.  (Abstract source unknown, formal literature,






Measurements on the Period of the Pulsating Radio Source at 1919+21Title Text
Rakhakrishnan, V., Komesaroff, M. M., and Cooke, D. J.Author Text
Nature, vol. 218, pp. 229-30, 20 April 1968.Source Text
Keyword Text
The first observations from Australia of the pulsating radio source raise
difficulties about the precise measurement of the period of oscillation.







Comparison of Faraday and Doppler Methods of Obtaining Ionospheric
Electron Content
Title Text
Rao, N. N. and Yeh, K. C.Author Text




The most commonly used methods for the determination of the total electron
content of the ionosphere from observations of orbiting satellite transmissions
have been (a) single-frequency Faraday rotation, (b) differential Faraday
rotation, and   differential Doppler.  This paper compares these three methods
and in particular the last two by obtaining continuous curves of electron
content under a variety of conditions from analysis of Faraday rotation and
differential Doppler data of signals from the Beacon Explorer satellites BE-B
and BE-C.  It is found that there may be 5-10 percent discrepancies in the
absolute values of electron content derived by the differential Faraday and
differential Doppler methods.  However, content variations obtained by both
methods are found to be consistent even during the passage of traveling







Faraday Rotation Measurements of Electron Content near the Magnetic
Equator
Title Text
Rufenach, Clifford L., Nimit, Vichai T. and Leo, Robert E.Author Text
J. Geophys. Res., vol. 73, no. 7, pp. 2459-68, 1 April 1968.Source Text
Keyword Text
At the Electronics Laboratory of the Military Research and Development
Center, Bangkok, Thailand (13.7ºN latitude, 100.1ºE longitude), Faraday
rotation observations of the 54-MHZ signal from the Transit 4-A (1961 Omicron
1) satellite were made during 10 months of a sun-spot minimum period
(1964).  The satellite has an essentially circular orbit with an inclination of 67º
and a spin-stabilized linear-polarized antenna.  In this paper, two methods of
analysis, involving rotation rate and total number of rotations, are applied to
the Bangkok observations.  The rotation-rate method is used to determine the
electron content when the angle between the ray path and the geomagnetic
field is 90º (transverse position).  The total-rotations method is used to
determine the latitudinal variations of the electron content for five selected
satellite passes from a joint analysis of observations at three stations,
Singapore, Bangkok, and Hong Kong.  A comparison of the calculated critical
frequency with observed ionosonde critical frequencies at Singapore,
Bangkok, and Macao shows some evidence that the equivalent slab
thickness may be considered independent of latitude near the magnetic







The Lunar Perturbation of the Critical Frequency of the F2-Layer at Low
Latitudes
Title Text
Rush, C. M. and Venkateswaran, S. V.Author Text
J. Atmos. Terrest. Phys. (GB), vol. 30, no. 4, pp. 6633-8, April 1968.Source Text
Keyword Text
The semi-diurnal lunar perturbation of the critical frequency of the F2-layer has
been determined for a number of low latitude stations from data collected
during the IGY-IGC and IQSY periods.  It is shown that the phase of  the
perturbation changes with height at a rate of 2-4 hr/100 km during solar
maximum and 5-6 hr/100 km during solar minimum in the height range 250-
500 km.  (11 references)  (Abstract source unknown, formal literature, English






AN/URT-33 Radio Beacon SetTitle Text
Schiavelli, Robert D.Author Text




Test of the AN/URT-33 radio beacon set was conducted to determine its
operational  suitability as an aircrew survival radio beacon under various
environmental conditions.  Jungle and open water applications were tested in
thee Panama Canal Zone.  Open terrain applications were tested at Camp
Mackall, North Carolina.  (Abstract source unknown, technical report, English
language, document not available, radio beacons, rescue beacons, aviation
accidents, flight crews, survival, jungles, oceans, air-sea rescue beacons, air-







Further Observations of Pulsating Radio SourcesTitle Text
Scott, P. F. and Collins, R. A.Author Text
Nature, vol. 218, pp. 230-2, 20 April 1968.Source Text
Keyword Text
New observations make a binary star model unlikely and reveal complex
frequency structure in individual pulses.  (Abstract source unknown, formal






A Note on the Groundwave Phase Velocity over a Plane EarthTitle Text
Segal, B.Author Text
Radio Science, vol. 3 (New Series), no. 4, pp. 397-400, April 1968.Source Text
Keyword Text
Equations are derived for the phase velocity of an electromagnetic groundwave
propagating over a plane earth having a constant surface impedance.  The
equations are found to differ in essence from one  previously derived by King
and Schlak (1967).  As a result of the interpretation made here, it is
concluded that the local phase velocity over a highly inductive surface
exceeds the velocity of light in free space under certain conditions.  For
strongly capacitive surfaces, the phase velocity is expected to exceed the
velocity in free space at all distances.  (At the end of this Note, R. J. King and
G. A. Schlak provide a reply to the criticisms. Ed.)  (Author's abstract, formal






Triangulation of High Frequency Backscatter ReturnsTitle Text
Treharne, R. F.Author Text
Proceedings, I.R.E.E. Australia, vol. 29, pp. 109-114, April 1968.Source Text
Keyword Text







The Polarization of the Jupiter Radiation at 18 Mc/STitle Text
Barrow, C. H. and Morrow, D. P.Author Text
Astrophys. J., vol. 152, no. 2, pt. 1, pp. 593-608, May 1968.Source Text
Keyword Text
Measurements of both the axial ratio and the degree of polarization during two
apparitions of Jupiter indicate that some 45 percent of the bursts are circularly
polarized and that the degree of polarization is generally high, some 80
percent of the bursts having polarization fractions greater than 0.7.  The
results are consistent with predictions of the Doppler-shifted cyclotron theory
and in good agreement with two-component measurements made previously.
The overall accuracy of the measurements  is discussed; also the effect of
assuming complete polarization in two component measurements.  A number
of the circularly polarized bursts contain a randomly polarized component and
thus appear to be elliptically polarized if only left and right components are







High Speed Spinning Spaced Loop Direction FinderTitle Text
Castles, M. P. Moore, J.  D., Solberg, R. F., et al.Author Text




Additional analysis of the sensitivity of a spaced loop antenna is presented.
The study was necessary to aid in understanding the sensitivity data obtained
on the breadboard antennas.  The experimental investigation has
concentrated on the improvement in spaced loop sensitivity over the 2 to 6
MHZ frequency range.  A summary of the CW sensitivity data for the
breadboard antenna Model No. 2 shows a 10 dB S+N/N ratio, with influence
of ambient noise, for a signal field strength of about 5 µv/m at 2 MHZ to about
3.5 µv/m at 6 MHZ.  The antenna sensitivity without the influence of ambient
noise would be improved by an undetermined degree.  The experimental data
support the theoretical study by indicating the antenna sensitivity is limited
not only by the  series loss resistance of the loop winding but is also being
influenced by the daily variations in the ambient noise level.  The DF
accuracy, pattern quality, and sense performance of the breadboard antenna
Model No. 2 are shown for three polarization conditions from vertical to
horizontal.  The bearing error is negligible in all cases.  Various mechanical
problems associated with the HF spaced loop antenna rotating at high speed
have been investigated.  Analysis for the required structural design of the loop
elements is discussed showing the effect of the centrifugal force on the
deflection of the loop elements.  The power required to rotate the antenna at
500 rpm is shown to be reduced to the 1 HP range when the antenna is
enclosed in a dome.  A block diagram is presented with an itemized
description of each major component in the antenna and pedestal unit.






The Influence of Ionospheric Irregularities on Sweep-Frequency
Backscatter
Title Text
Croft, Thomas A.Author Text
J. Atmos. Terrest. Phys., vol. 30, pp. 1051-63, May 1968.Source Text
Keyword Text
Using computer simulation it is possible to predict the effect of traveling
ionospheric irregularities upon the data obtained by HF sweep-frequency
ground-backscatter sounders.  The simulation process makes use of an
ionospheric model in which radio rays are traced to determine the time
distribution of energy along the distant ground after skywave travel.
Subsequent computation yields a synthetic record of the echo amplitude as a
function of radio frequency and time delay, much like the experimental data.
The degree of realism in these synthesis is limited primarily by the need for
economy; the process used here is a simplified version of one previously
described (Croft, 1967).  It is shown that a localized ionospheric irregularity
causes a discontinuity in backscatter echo amplitude with a limited extent  in
frequency and with a delay which is comparatively independent of frequency.
This discontinuity has the appearance of a short streak on the synthetic
records and such a feature is common in experimental data.  When an
ionospheric irregularity exists from the ground to an unlimited altitude and is
formed with its long axis tilted about 45º away from the observer, a
backscatter streak appears which is spread over the entire frequency range of
the background echo.  Furthermore, this streak is tilted on the record, i.e., its
time delay increases with an increase in frequency.  When a similar anomaly
is programmed so that it tilts inward toward the observer, then the resulting
streak has a delay which decreases with an increase in frequency.  It is thus
demonstrated that there is a relation between the tilt of the anomaly and the
tilt of the backscatter streak.  The relation is in accord with a limited
observation that tilted streaks in experimental backscatter move only in the
predicted direction of anomaly tilt.  Concentric anomalies (having constant
altitude) are shown to produce new, short-range leading edges on the
backscatter.  Experimental data having this form can thus be interpreted as
an indication of the presence  of small "layerlets" within the ionosphere, but it
is noted that there are at least three other possible causes for this form of
backscatter echo.  (Abstract source unknown, formal literature, English






The Variation of the Shape of Cross-Correlation Curves with Receiver
Separation in Spaced Receiver Ionospheric Drift Measurements
Title Text
Down, W. H. and Maude, A. D.Author Text
J. Atmos. Terrest. Phys., vol. 30, pp. 897-902, May 1968.Source Text
Keyword Text
The movement of the pattern of signal strength over the ground of a radio wave
after reflection from the ionosphere is considered.  It is shown that if this
pattern suffers dispersion, with different wavelengths moving at different
velocities, the correlation-delay curve between two points varies with
separation of the two points in the same way as the form of a wave packet
moving through a dispersive medium varies with time.  Evidence is produced
that the variation may be of this form, suggesting that the movement is







Pulse Structure of Four PulsarsTitle Text
Drake, F. D. and Craft, H. D. Jr.Author Text
Science, vol. 160, pp. 258-60, 17 May 1968.Source Text
Keyword Text
The pulse structure of the four known pulsars is given.  The pulse is about 38
milliseconds for the two pulsars of longest period, and within the pulse width
three  subpulse typically appear.  The pulsar of next longest period typically
radiates two pulses separated about 23 milliseconds in time.  The one short-
period pulsar emits single pulses of constant shape.  The first sub-pulses of
all pulsars have nearly the same shape.  The shape of the first subpulse
agrees well with the pulse shape expected from a radio-emitting sphere which
is excited by a spherically expanding disturbance, and in which the radio
emission, once excited, decays exponentially.  (Abstract source unknown,






Design Aspects of Ferrite Antennas in the Frequency Range Below 30
MHZ
Title Text
Dunlavy, J. H. Jr.Author Text
Institute of Electrical and Electronics Engineers and Electronic Industries
Association Electronic Components Conference, Washington, D.C., May 8-
10, 1968 Proceedings, pp. 223-232, New York, Institute of Electrical and
Electronics Engineers, Inc., May 1968.
Source Text
Keyword Text
ABSTRACT NO. 1:  In the past, ferrite antenna designs have generally yielded
a high output impedance which necessitated a direct connection to either the
input grid of a vacuum tube or a relatively high impedance element of a
transistor.  The technique outlined in this paper provides an antenna design
which achieves an excellent match to 50 ohms over at least a 7:1 tuning
range.  The use of a simple, secondary feed loop, magnetically coupled to a
low loss, tuned primary circuit results in an antenna system that is almost
perfectly balanced with respect to ground and which suffers little from the so
called "antenna effect" experienced with many previous configurations.  Such
a design exhibits an unusually high immunity to locally generated man-made
noise.  A design procedure, accompanied by numerous charts and graphs
fully explains the practical optimization of all parameters related to the
performance of ferrite antenna systems.  Included is an evaluation of the µQ
product of available ferrite materials, the atmospheric noise limitation imposed
upon receiving antenna efficiency, the efficiency of ferrite antennas as a
function of volume and the µQ product, and the required volume for ferrite rod
antennas to be atmospheric noise limited in the 2 to 30 MHZ range.
ABSTRACT NO. 2:  Technique outlined provides antenna design which
achieves excellent match to 50 ohms over at least 7 to 1 tuning range; design
procedure, accompanied by numerous charts and graphs, fully explains
practical optimization of all parameters related to performance of ferrite
antenna systems; included is evaluation of µQ product of available ferrite
materials, atmospheric noise imitation imposed upon receiving antenna
efficiency, efficiency of ferrite antennas as function of volume and µQ product,
and required volume for ferrite rod antennas to be atmospheric noise limited in
2 to 30 MHZ range.  (Abstract sources unknown, proceedings, English






Frequency and Spatial Correlations of Fading Radio Echoes from the
Ionosphere
Title Text
Essex, Elizabeth A. and Hibberd, F. H.Author Text
J. Atmos. Terrest. Phys., vol. 30, no. 5, pp. 1019-31, May 1968.Source Text
Keyword Text
The cross correlation of the amplitudes of diffusely reflected fading
ionospheric echoes on adjacent frequencies is analyzed.  The correlation
function is measured experimentally for a number of frequency separations for
E-, Es-, and F-echoes.  Simultaneous measurements are made of the cross
correlation at closely spaced receivers.  Comparison of the correlations on
adjacent frequencies and at closely spaced receivers shows that the fading
arises very close to the reflection level.  The maximum value of the cross
correlation function between echoes on adjacent frequencies is commonly
displaced from zero time.  This effect is interpreted as arising from apparent
vertical motions of the ionosphere.  (Abstract source unknown, formal






HF Doppler Studies of Traveling Ionospheric DisturbancesTitle Text
Georges, T. M.Author Text
J. Atmos.  Terrest. Phys., vol. 30, pp. 735-46, No. 5, May 1968.Source Text
Keyword Text
Wavelike ionospheric motions observed with a network of CW Doppler
sounders are analyzed and found to fall into four separate classes not
previously distinguished.  The motions of each type are attributed to various
kinds of atmospheric waves that interact with the ionosphere.  Those
previously called merely "large traveling disturbances" are broken into two
types: "very large," which usually follow magnetic storms; and "medium-
scale," which are common during the day but whose association with other
geophysical events is not yet known.  The third class of motions is
associated with acoustic waves from severe weather, and the fourth with
incoherent, superposed gravity waves propagating to ionospheric heights from







Fourier Analyses and Interpretation of D- and E-Region WindsTitle Text
Goodwin, G. L.Author Text
J. Atmos. Terrest. Phys., vol. 30, no. 5, pp. 995-1017, May 1968.Source Text
Keyword Text
A method of Fourier analysis of wind data over 12-hour intervals is presented.
"Spaced receiver" and "meteor" wind measurements at mean heights of 75-
110 km and 50-54ºN latitude are analyzed and compared.  The present
results are consistent with "meteor" wind observations made in Adelaide
(35ºN).  The 24- and 12-hour "tidal" wind components which had (a) minimum
amplitudes at about 90 km, and (b) vertical wavelengths of approximately 30
and 39 km respectively, were attributed to internal gravity waves propagated
upwards, which suffered appreciable reflections at heights below 90 km.
Height gradients of zonal winds indicated that the winter hemisphere was
warmer than the summer.  (Abstract source unknown, formal literature,






A.P.E. Report for A.D.F. Set AN/ARN-89Title Text
Hancock, W.Author Text
E.M.I. Cossor Electronics Ltd., Dartmouth, Nova Scotia, Final Report No.
EMIC-TR-68/13(P), DDC No. AD 873 086, May 1968.
Source Text
Keyword Text
This report has been prepared in compliance with Paragraph 3.41 of the
statement of work and is the final advanced product engineering report of
subcontract ESD-C-525 for the automatic direction finder set AN/ARN-89.
(Abstract source unknown, technical report, English language, document not
available, radio compasses, direction finding, instruction manuals, automatic,
radio receivers, impedance matching, loop antennas, power supplies, radio







Some Observed Phenomena to be Explained by Theories of Ionospheric
Drift
Title Text
Harnischmacher, E. and Rawer, K.Author Text
J. Atmos. Terrest. Phys, vol. 30, pp. 871-91, May 1968.Source Text
Keyword Text
These contributions are exclusively concerned the D1 (fading drift)
observations, as evaluated by the method of "similar fades." (Krautkrämer
1943).  In Section 1, we specify the inherent limitations of this method,
Section 2 is a survey of significant results obtained with D1 observations,
mainly at temperate northern latitudes.  In Section 3, we compare results
obtained from the ionospheric E-region with those obtained with the same
method from the bottom of the F-region.  (Authors' abstract, formal literature,






Some Consequences of Gravity-Wave Critical Layers in the Upper
Atmosphere
Title Text
Hines, C. O.Author Text
J. Atmos. Terrest. Phys., vol. 30, pp. 837-43, May 1968.Source Text
Keyword Text
Atmospheric gravity waves exhibit singular properties at levels where the
ambient wind Doppler-shifts their frequency to zero.  Some possible
consequences are indicated, including the production of turbulence, its
termination in the region of the turbo pause, the production of kinked wind
profiles, and the apparent transport by the wind of ionization irregularities
induced by the waves.  (Abstract source unknown, formal literature, English






Validity of Three-Station Methods of Determining Ionospheric MotionsTitle Text
Hines, C. O. and Tao, R. RaghavaAuthor Text
J. Atmos. Terrest. Phys., vol. 30, pp. 979-93, May 1968.Source Text
Keyword Text
Ionospheric "drift" data are routinely analyzed in a fashion that yields a "drift
velocity" and a "characteristic velocity," but the physical significance of these
velocities is not yet clear.  A fairly straightforward interpretation is available if
the data refer to ionization irregularities generated by wind-borne turbulence,
but no corresponding interpretation has been established to meet the
possibility that they refer instead to irregularities generated by propagating
atmospheric waves.  The present paper examines that possibility in a
preliminary way.  The result is elementary in the  case of a single dominant
atmospheric wave; the "drift velocity" accurately represents the horizontal
trace velocity of the wave.  When two further waves are incorporated, however,
with azimuths symmetrically disposed about that of the first wave, it is found
that the analyzed velocities bear no sensible relationship to the velocities of
the waves that went into their making.  To the extent that the three-wave
model may be representative of the broad wave spectra that can be
anticipated at ionospheric heights in practice, and to the extent that drift data
relate to such spectra, this result sheds doubt on the physical relevance of
the data-reduction techniques that are currently employed, and of the
"velocities" they produce.  A corresponding uncertainty in the study of radio-
star scintillations and of "traveling ionospheric disturbances" is also revealed.
The analysis gives some hints as to steps that might prove beneficial in the
future processing of "drift" data.  More importantly, it serves to emphasize the
objectives of identifying conditions in which present techniques are physically
irrelevant, and of providing new techniques to deal with the problems that arise
when a broad atmospheric wave spectrum is operative.  (Authors' abstract,






Movements of Ionospheric Irregularities and Atmospheric WindsTitle Text
Kent, G. S. and Wright, R. W. H.Author Text
J. of Atmos. and Terrest. Phys., vol. 30, pp. 657-691, May 1968.Source Text
Keyword Text
The various phenomena which are associated with motions or apparent
motions in the ionosphere are outlined, and the ways in which the
atmosphere may be divided into regions are briefly examined, particularly in
relation to the interaction between the neutral atmosphere and the ionization.
The sources of movements in these regions are discussed, and the
irregularities in the ionosphere and their origin are also examined.  The various
methods for measuring movements or apparent movements in the ionosphere
are summarized.  The experimental results so far available are sketched out
with emphasis placed  upon establishing what reliable evidence there is for
real mass movement of both plasma and neutral atmosphere throughout the
ionosphere.  In the lower ionosphere there is a considerable amount of direct
experimental data on neutral wind motions, and radio techniques appear to
give values in agreement with these measurements.  The significance of the
radio data for the F-region is examined in some detail with respect to the little
information which is available on neutral air motion in this region.  Strong
evidence is presented that the major cause of the movement of small
irregularities in this region is electrodynamic.  (Abstract source unknown,






Antennas and Power Transmission Lines of the FM 1800/6000 Direction-
Finding System
Title Text
Krank, Wolfgang, Kuhne, Hans-Dietrich, Nuding, Erich and Schuttloffel,
Erich
Author Text
Technische Mitteilungen AEG-Telefunken, vol. 58, no. 5, pp. 298-313,
International Aerospace Abstracts No. A68-44851, May 1968.
Source Text
Keyword Text
This paper gives an evaluation of the antennas and the pertinent power
transmission lines of the FM 1800/6000 direction-finding installation.  The
possibility of constructing antenna systems with given radio-field attenuations
is discussed.  Special attention is given to certain power line components
located in the line leading from the receiver to the antenna.  Various types of
antennas are examined, noting their desirable and undesirable
characteristics.  (Abstract source unknown, foreign literature, language






The Admittance of an Infinite Cylindrical Antenna in a Lossy,
Compressible, Anisotropic Plasma
Title Text
Miller, Edmund K.Author Text
Can. J. Phys., vol. 46, pp. 1109-18, 1 May 1968.Source Text
Keyword Text
An analysis of the current on an infinite cylindrical dipole antenna which is
excited across a circumferential gap of nonzero thickness and immersed in a
lossy, compressible magnetoplasma with its axis parallel to the static
magnetic field is described.  Some numerical results are presented for the
antenna admittance for the sheath less case, where the uniform
magnetoplasma is in contact with the antenna surface.  The admittance
values are obtained from a numerical integration of the Fourier integral for the
antenna  current, and are given for plasma parameter values typical of the E
region of the ionosphere.  The admittance values obtained exhibit a maximum
slightly above the electron cyclotron frequency, and in this regard are similar
to the admittance when the magnetoplasma is incompressible but separated
from the antenna by a free-space layer (the vacuum sheath).  In addition, the
admittance is found to have a slight minimum at the plasma frequency and to
have a more pronounced minimum at the upper hybrid frequency where also
the susceptance changes sign, these minima not being significantly affected
by the plasma compressibility or vacuum sheath.  These features of the
calculated admittances are found to have a qualitative resemblance to
experimental results obtained from antenna measurements in the ionosphere.







Thoughts on the Wave Front Analysis ProblemTitle Text
Millington, G.Author Text
Marconi Company, Ltd., Propagation Group, Research Division ITM No. 2847,
Great Braddow, Essex, Great Britain, May 1968.
Source Text
Keyword Text
This ITM is a continuation of No. 2802 which is assumed to be available for
reference.  Some further general discussion of the six-aerial three-wave
problem is given and the iterative method of solution is described in detail.  In
view of the computational complexity of the three-wave problem, attention is
then directed to the four-aerial two-wave system for which the numerical
procedure is outlined and a  test is proposed using dummy signal data
derived from a given two-wave system.   This work is now in hand and will
form the subject of a further Memorandum.  (See March 1968/June 1968.)
(Author's abstract, Company published technical memorandum, English






Supplements to a Multimode Direction Tracking System--Simultaneous
Usage with a Polarization Tracker
Title Text
Nakahashi, Nobuhiro, Kkakinuma, Yoshihiko and Shirai, ToshikazuAuthor Text
Radio Research Laboratories Review, Vol. 14, pp. 385-97, May 1968.Source Text
Keyword Text
This paper discusses a multimode direction tracking system in which a
polarization tracker is simultaneously used.  Phase compensation or
coordinate conversion is required in this system.  Equations for cross-
coupling are derived; cross-coupling will occur in a two-dimensional directed
tracking system, if two higher-mode signals with different radiation-pattern
slopes are combined without equalization of the slopes or if the two signals
are combined with phase errors, when the receiver of the direction-tracking
system is assumed to be composed of two channels.  Problems of a conical
horn/reflector antenna are solved.  This antenna, different from a conical horn,
causes virtual variation in the polarization angle with a variation in the angle of
elevation  of the target.  (Abstract source unknown, formal literature,






Bearing Deviation in HF Transionospheric PropagationTitle Text
Rao, N. NarayanaAuthor Text
Radiolocation Research Lab., University of Illinois, Urbana,  Illinois, Technical
Report TR-5, RRL Publication No. 341, DDC No. AD 832 836L, May 1968.
Source Text
Keyword Text
Expressions are derived for the exact computation of bearing deviation and
other high frequency radio ray path parameters in a model ionosphere with no
magnetic field but with electron density varying in three dimensions.  The
three dimensional variation is simulated by assuming a spherically symmetric
ionospheric model but with its center of curvature displaced from the center of
the earth and by launching the ray out of the plane containing  the transmitter
and the two centers of curvature.  Some numerical results for the ray path
parameters are presented for the quasi-parabolic and quasi-linear models.
Two applications of the exact computations of the ray path parameters and  in
particular the bearing  deviations are considered.  These are (1) evaluation of
the ITSA three dimensional ray tracing computer program and (2) investigation
of direction of arrival observations of HF radio waves.  In both cases, very good
agreement has been found between the two sets of results.  (Author's






Bearing Deviation in HF Transionospheric Propagation.   <NOTE>
Technical rept.
Title Text
Rao, N. NarayanaAuthor Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-341-TR-5, 60 pages; May, 1968.
Source Text
ionospheric propagation, radio beams, deflection, radio
transmission,  direction finding , high frequency,
electron density, refraction, ionosphere, atmosphere
models, magnetic fields, transmitter receivers, errors,
numerical analysis, computer  programs, ray tracing,
NTISDODXD
Keyword Text
Expressions are derived for the exact computation of bearing deviation and
other high  frequency radio ray path parameters in a model ionosphere with no
magnetic field but  with electron density varying in three dimensions. The
three dimensional variation is  simulated by assuming a spherically
symmetric ionospheric model but with its center of  curvature displaced from
the center of the earth and by launching the ray out of the plane  containing
the transmitter and the two centers of curvature.  Some numerical results for
the ray path parameters are presented for the quasi-parabolic and quasi-linear
models.  Two applications of the exact computations of the ray path
parameters and in particular  the bearing deviations are considered. These are
(1) evaluation of the ITSA three  dimensional ray tracing computer program
and (2) investigation of direction of arrival  observations of hf radio waves. In







An Experimental Test of the Acoustic-Gravity Wave Interpretation  of
Traveling Ionospheric Disturbances
Title Text
Rao, P. B. and Thome, G. D.Author Text
Report No. INTERIM, Contract No. DA-01-021-14482 (Z), Raytheon Company,
Burlington, Massachusetts, May 1968.
Source Text
Keyword Text
This report presents the results or simultaneous HF Doppler and UHF
incoherent backscatter measurements of the traveling ionospheric
disturbances observed at Arecibo (P.R.) during the summer of 1967.  One of
the prime objectives in conducting this series of experiments involving three
spaced phase path sounders and the backscatter radar is to examine the
gravity wave interpretation of the large scale traveling disturbances.  The
analysis of the observations is based upon three distinct techniques:  (1)
Cross-correlation analysis of the HF Doppler records for an accurate estimate
of the wave velocity, (2) HF ray tracing for demonstrating the self-consistency
of the HF and the incoherent backscatter data, and (3) the coupling of
acoustic gravity waves to the ionospheric plasma.  It is  concluded from the
results of the analysis that the large scale traveling ionospheric disturbances
are truly a manifestation of the acoustic-gravity waves.  Finally, some aspects
of the analysis which will be refined in the next phase of the study are also
outlined.  (Authors' abstract, company published technical report, English






Structured Events in the Dynamic Spectra of Jupiter's Decametric Radio
Emission
Title Text
Riihimaa, Jorma J.Author Text
The Astronomical Journal, vol. 73, no. 4, pp. 265-70, May 1968.Source Text
Keyword Text
High-resolution dynamic spectra of Jupiter's Decametric radio bursts were
studied.  The  decasecond bursts were found to resolve into patterns
consisting of repeated ridges, tilted in the time-frequency plane.  The sign of
the slope of these patterns reverses at a CML close to 150º.  The millisecond
bursts form a distinct type of emission.  They were not fully resolved in either
frequency or time in the present experiment.  (Abstract source unknown,






A Programmed Mathematical Model to Simulate the Bending of Radio
Waves in Atmospheric Propagation
Title Text
Rosenbaum, B. and Snow, N.Author Text
NASA, Goddard Space Flight Center, Greenbelt, Maryland, NASA-TM-X-
63365; X-551-68-367, STAR No. N68-36870, May 1968.
Source Text
Keyword Text
The ray path of an RF signal undergoes bending in the interval of atmospheric
propagation between a satellite and earth-based tracking station.  Resultant
refraction is a perturbation on observed elevation angles and Doppler shifted
signals.  As a practical tool for the computation of corrections, a
mathematical model simulating the tracing of the refracted ray  path has been
programmed for use by the Goddard Space Flight Center computer facilities.







Effects of Large Parasitic Loops on Alford-Loop Counterpoise Radiation
Patterns
Title Text
Sengupta, D. L. and Ferris, J. E.Author Text
Electronics Letters, vol. 4, pp. 223-4, 31 May 1968.Source Text
Keyword Text
This paper discusses the effects of large parasitic loop elements on the
radiation patterns of an Alford loop above a circular ground plane.  It is found
that the ground-plane edge-diffraction effects can be considerably reduced
without appreciable deterioration of the overall pattern, if the parasitic-loop
parameters are properly chosen.  (Abstract source unknown, formal literature,






Design Study for Radar Land Mass Simulation SystemTitle Text
Shim, Ivan H., Wigby, Jon I. and Mletzko, Alfred E.Author Text
CBS Labs., Stanford, Conn., Report No. AMRL-TR-68-8, May 1968.Source Text
Keyword Text
A design study and investigation to determine the requirements for the
mechanical and electrical components of a radar land mass transparency
system has been performed.  The technique consists of moving a laser beam
across a 122 cm square transparency to simulate the side-looking radar
system of an aircraft.  The most promising system of those considered from
accuracy, complexity and cost considerations is shown to be a horizontally
driven transparency with a vertically driven flying spot scanner.  The spot, in
its vertical heading, scans out a strip 5 cm wide.  Spot size can be kept to
2.5 microns over the 5 cm scan length at any location on the transparency.
Smoothness of motion to simulate an aircraft is achieved through a feedback
control system designed to move at constant velocity.  An overriding position
loop will correct for any accumulated errors which could result from
environmental or load condition changes.  A position accuracy of ±0.00127
cm over the entire transparency is shown to be quite feasible.  In addition, the
speed range from low flying aircraft to satellites of approximately 100:1 is also
shown to be feasible using the same system.  Mechanical and electrical
components chosen for performance calculations and tolerance
determinations are off-the-shelf.  These parts are easier to acquire and lower
in cost than equivalent custom made components.  (Abstract source






Radiotelemetry in Animal Ecology. Report 2. Radio-Tracking of  AnimalsTitle Text
Sokolov, V. E., Stepanov, N. S.Author Text
Report from:  Joint Publications Research Service, Washington, D. C.  20
pages;14  May, 1968.
Source Text
tracking, animals, telemeter systems, animals,
direction  finding, ecology, radio transmitters, radio
receivers,  antennas, aquatic animals, acoustic
equipment, radio tracking systems, radio telemetry,
hydro acoustic  tracking methods, biotelemetry
Keyword Text
The article surveys principally non-Soviet research on the use  of radio
direction-finding methods in tracking terrestrial,  subterranean, swimming, and
flying animals.  A description is  given of the circuits of radio direction-finding
transmitters,  receivers, and antennas used in observations of the diurnal  and






High Sensitivity Equipment for Measuring the Horizontal  Electric Field-
Strength Component in the Frequency Interval of  1-32 Hz on the Sea
Bottom in Shallow Water.  <NOTE> Technical  memo.
Title Text
Strarup, T., Tacconi G.Author Text
SACLANT ASW Research Centre, La Spezia (Italy) .  Report SACLANTCEN-
TM-141, 30 pages; May, 1968.
Source Text
ocean bottom, electric fields, measurement,  direction
finding, transformers, amplifiers, electric cables,
sensors, noise, background, electrodes, recording
systems,  specifications, manufacturing methods, zinc,
silver, shallow  water, sensitivity, Italy, dipoles,
electric field, strength, Gulf of La Spezia
Keyword Text
A description of a bottom-mounted electric dipole with  associated orientation







Determination of the Distant Ionosphere: The use of New Techniques for
the Triangulation of High Frequency Backscatter Returns
Title Text
Treharne, R. F., (M.i.r.e.e., Aust.)Author Text
Australian Defense Scientific Service, Department of Supply, Weapons
Research Establishment, Salisbury, South Australia, May 1968.
Source Text
Keyword Text
Improved apparatus for measuring the direction  of arrival (in three dimensions)
of h.f. backscatter returns has been devised.  When coupled to time delay
strobing to give distance information, the apparent source of the backscatter
and the reflection height can be determined by triangulation.  The reflection
height can be used to infer the vertical ionogram at the mid point of the path
from that taken at the observation point; an example is given.  Apparent
backscatter sources are located by the apparatus in terms of distance and
bearing from the observation point.  (Submitted for publication to Institution of
Radio and Electronics Engineers of Australia for publication in the
Proceedings, as an Australian Electronic Communication.  (Abstract source







A Rubidium Magnetic Direction-Finder for ASW Application.   <NOTE>
Technical rept.
Title Text
Vallese, L. M.Author Text
Technical Report from:  ITT Avionics Nutley N. J.  Report TR-R68-1, 38 pages;
May, 1968.
Source Text
antisubmarine warfare, direction finding, rubidium,
magnetic properties, NTISDODXD
Keyword Text
An investigation of the Dehmelt effect in optically pumped Rubidium cells is
presented.   It is shown that, under impulsive magnetization reversal, an
enhancement of the direct  ground-state excitation transitions occurs; this
results in a modification of the optical  transient transmission response. The
application of the impulsive Dehmelt effect for the  design of a Rubidium







Lateral Deviation of Obliquely Propagated HF Radio RaysTitle Text
Washburn, T. W.Author Text
Stanford University,  Stanford Electronics Labs, California, Technical Report
No. TR-137, SU-SEL-68-045, DDC No. AD 834 860, May 1968.
Source Text
Keyword Text
As is well known,  magnetoionic splitting of obliquely propagated HF radio
waves may result in deviation of such waves from the great-circle plane
between transmitter and receiver.  A computer ray-tracing routine has been
employed at Stanford to investigate the properties and maximum extent of
this phenomenon under realistic ionospheric conditions.  It is concluded that
for a 1000 km path, the difference in azimuthal bearing between the ordinary
and extraordinary modes could reach a maximum of 0.5 deg, corresponding
to an 0.25 deg variation of either mode from the true bearing.  However, in
most practical bearing estimation problems, the difference is an order of
magnitude smaller than this maximum, and thus is truly small in comparison
with other sources of error.  (Author's abstract, technical report, English
language, document not available,, radio waves, ionospheric propagation, high
frequency, direction finding, magnetic fields, interactions, azimuth, errors,






Lateral Deviation of Obliquely Propagated HF Radio Rays.   <NOTE>
Technical rept.
Title Text
Washburn, T. W.Author Text
Technical Report from:  Stanford Univ Calif Stanford Electronics Labs., Report
  TR-137-SU-SEL-68-045, 24 pages; May, 1968.
Source Text
radio waves, ionospheric propagation, high frequency,
direction finding, magnetic fields,  interactions,
azimuth, errors, mathematical analysis, ray tracings,
NTISDODXD
Keyword Text
As is well known, magnetoionic splitting of obliquely propagated HF radio
waves may  result in deviation of such waves from the great-circle plane
between transmitter and  receiver.  A computer raytracing routine has been
employed at Stanford to investigate the  properties and maximum extent of
this phenomenon under realistic ionospheric conditions.  It is concluded that
for a 1000 km path the difference in azimuthal bearing between the  ordinary
and extraordinary modes could reach a maximum of 0.5 deg, corresponding
to  an 0.25 deg variation of either mode from the true bearing.  However, in
most practical  bearing estimation problems, the difference is an order of
magnitude smaller than this  maximum, and thus is truly small in comparison






80 MHZ Photography of the Eruption of a Solar ProminenceTitle Text
Wild, J. P., Sheridan, K. V. and Kai, K.Author Text
Nature, vol. 218, pp. 536-9, 11 May 1968.Source Text
Keyword Text
Photographs of the eruption of a solar prominence made in its radiation at 80
MHZ by the Culgoora radio heliograph reveal relationships between the
prominence, a flare and solar radio emissions.  (Abstract source unknown,






The  Interpretation of Ionospheric Radio Drift Measurements: I. Some
Results of Experimental Comparisons with Neutral Wind Profiles
Title Text
Wright, J. W.Author Text
J. of Atmos. and Terrest. Phys., vol. 30, pp. 919-930, May 1968.Source Text
Keyword Text
About 100 radio spaced-receiver "Kinesonde" measurements are compared
with 40 neutral wind measurements in the nighttime E-region by gun- and
rocket-launched self-luminous TMA trails.  The radio result correctly detects
the direction of neutral wind throughout the wide range of wind azimuths
permitted by nighttime sporadic-F-layers, provided that frequencies below the
"blanketing" frequency are employed in the measurement.  A systematic
behavior of the errors in partially reflecting cases is found.  The magnitude of
the radio echo drift velocity agrees with that of  the neutral wind only if the
"point source effect" is invalid for normal incidence radio sounding.
Otherwise, the radio experiment detects speeds which are about half that of







Directional Characteristics of Ionosonde Interference Patterns from the
Filchner Ice Shelf
Title Text
Bowman, G. G.Author Text
J. Atmos. Terrest. Phys., vol. 30, pp. 1115-34, June  1968.Source Text
Keyword Text
Interference effects appear on vertical-incidence ionograms from Ellsworth
Station, which is located on the Filchner ice shelf in Antarctica.  These
effects are caused by energy which travels through the ice and is reflected
upwards at the bottom of the ice shelf.  Because the frequencies at which the
minima of the interference pattern occur change in a systematic way for off-
vertical reflections, it has been possible to calibrate the ionosonde system so
that the angle-of-elevation of off-vertical traces can be calculated.   This
calibration has allowed a calculation of the ice thickness and the dielectric
constant of the ice.  It also gives information on the behavior of the ionosphere
when off-vertical reflections are present.  In particular, it has allowed the
detection of large-scale ionospheric disturbances which are observed at
Ellsworth in the early evening hours.  Ionosondes coupled to antenna
systems, which would make  them swept-frequency interferometers, have
been suggested.  These systems would produce interference patterns similar
to those produced by the Filchner ice shelf.  (Author's abstract, formal






Some Theorems on the Equivalent Hop in Ionospheric Radio
Propagation
Title Text
Chernov, Yu. A.Author Text
Telecommunications, vol. 23, no. 6, pp. 73-5, June 1968.Source Text
Keyword Text
The concepts of equivalent hop and equivalent ionospheric parameters are
introduced; they enable us to replace an actual propagation path having
unequal hops by one with equal hope retaining the same angles of elevation
at the ends of the route.   Several theorems connecting equivalent and actual
ionospheric parameters are proved, enabling us to reduce the variational
problem of evaluating a multiloop path to the problem of a single-hop path.







Sub-millisecond Radio Intensity Variations in PulsarsTitle Text
Craft, H. D. Jr., Comella, J. M. and Drake, F. D.Author Text
Nature, vol.  218, pp. 1122+, 22 June 1968.Source Text
Keyword Text
Two pulsars have been observed with a time resolution of 0·1 ms using the
1,000-foot radio telescope at Arecibo, revealing structure showing circular
polarization within the pulses.  (Abstract source unknown, formal literature,






An Example of an Early Technique for Visibility CalculationsTitle Text
Gordon, Jacqueline I., Church, Peggy V.Author Text
Scripps Institution of Oceanography San Diego Calif Visibility, Lag.  Report
$10 REF-68-13, 43 pages; June, 1968.
Source Text
aerial reconnaissance, surface targets, target
recognition,  performance (human), model tests,
mathematical, analysis,  visibility, models
(simulations), scale, roads, azimuth, sun,  sky
brightness, visual, background, velocity, simulation,
altitude, angle of arrival, visual fixation
Keyword Text
This report describes results from previously unreported  visibility calculations
made in the spring of 1957, of aerial  observer sighting and recognition ranges
for a complex object.  The object is a toy model scaled to vehicle size, lighted
by  sun and sky, and screened by the real atmosphere. Most of the  ranges
are presented graphically as a function of altitude for  one search method; viz,
visual fixation at the optimal angle  of sight, area coverage being provided by
the forward movement  of the plane. Sample results are also given for other






The Polarization of Lunar Echoes and the Jovian Decameter EmissionTitle Text
Green, T. C. and Sherrill, W. M.Author Text
Southwest Research Institute, Department of Applied Electromagnetics, San
Antonio, Texas, Final Report for Project No. 16-1824-IR, 30 June 1968.
Source Text
Keyword Text
A lunar radar operating at 22.73 MHZ was operated to study the scattering
characteristics of the lunar surface at decameter wavelengths.  In addition,
lunar echoes were observed to search for ionospherically imposed polarization
scintillations which might explain mixed polarized Jupiter noise storms
observed previously (Sherrill, 1964).  Because of the low SNR observed, the
radar experiments provide marginal results showing the returns to be
polarized with a limiting value of axial ratio = .74 assuming 100 percent
polarized waves.  No evidence of polarization scintillation was observed.
Polarization measurements of the Jovian decameter radiation from 16 to 24
MHZ were made during the 1966-67 apparition.  These were combined with
data from the 1963-64 apparitions for analysis.  Polarization data analyzed in
terms of Io departure angle from superior geocentric conjunction showed axial
ratio and polarization fraction profiles entirely consistent with the Dulk (1965)
model of the Jovian source and previously observed polarization
characteristics (Smith, et al., 1965) reported as a function of Jovian longitude
(System III 1957.0).  Comparison of the SwRI data with  cyclotron model
predictions and the recently reported data from Florida State University
(Barrow, 1968) shows the SwRI measurements indicate significantly more
circular burst distributions above 16 MHZ than reported by Barrow or predicted
by the cyclotron model.  An intensity selection effect favoring more intense
bursts analyzed at SwRI than at Florida State University is the simplest
suggestion available to explain the difference in results.   Other cyclotron
model predictions, however, involving the uniformity of emitted polarization are
in good agreement with SwRI data.  (Authors' abstract, technical report,






Wave Polarization and its Influence on the Power Available from a Radio
Signal Propagated Through the Ionosphere. II.
Title Text
Hbradley, P. A.Author Text
Proc. I.E.E., vol. 115, pp. 777-81, June 1968.Source Text
Keyword Text
The fractions of power available from linearly polarized receiving aerials
responding to the horizontally polarized or normally polarized components of
down coming single-hop Skywaves are examined for a number of sample
paths.  These include long and short circuits in different directions at selected
midpoints taken as representative of propagation in various regions of the
world.  Calculations are presented for a frequency of 3 MHZ, where it is
assumed that there is no absorption by night, but that, by day, the
extraordinary wave is heavily absorbed.  The conditions under which the
choice of aerial polarization is important for minimum transmission loss are







Interferometer Mode SelectionTitle Text
Hengen, John G.Author Text
U.S. Government Memo, 12 June 1968.Source Text
Keyword Text
Techniques to implement plane wave discrimination for crossed baseline
interferometers are described.   Each circuit detects equal amplitude
conditions at the elements of the interferometer array.  The circuits described
include a peak detector and two versions of the phase comparison (PC)
technique used to detect quadrature phase between the sum and difference
outputs of a sum and difference phase-meter.  For the quadrature condition,
equal amplitudes at the interferometer elements is obtained.  It is noted that
improved plane wave detection may occur where the antenna elements are
sensitive to a single wave polarization component.  (Abstract written for
purposes of this publication by Southwest Research, technical report, English






Automatic Direction Finder System Performance AnalysisTitle Text
Johnstone, K. E.Author Text
Commercial Airplane Division, Boeing Company, Renton, Washington, Report
No.  D6-20972, DDC no. AD 670 658, 3 June 1968.
Source Text
Keyword Text
Several airlines  have expressed interest in increasing or maximizing the
useable range of the ADF  system thus implying that an increase in the
quality factor of the sense antenna may be desirable.  However,  considerable
uncertainty currently exists regarding what factor or factors constitute the
primary limitation on the performance of the ADF system.  There is no
guarantee that an increase in ADF sense antenna quality factor would result
in a corresponding improvement in overall ADF system performance.  The
major purpose of this report is to isolate the factors urgently limiting system
performance and  to describe their characteristics.  It is a corollary purpose to
provide better definition of the ADF receiver's sense antenna input parameters
and characteristics.  The report first considers the various noise sources
which may limit system sensitivity, treating in particular a technique for
establishing the expected level of atmospheric noise which may be
encountered in a given aeronautical service.  Other  noise sources are
identified and their importance as performance limiting factors is discussed.
Following this, measurements of the characteristics of ADF systems in use
aboard current aircraft are set forth and discussed.  (Author's abstract,
company published technical report, English language, file no. 1417, ADF,
automatic direction finder, sense antenna, radio frequency, field strength,
sensitivity, internal noise, atmospheric noise, man-made noise, coupler,
sense cable, receiver, resonant, vacuum tube, transistor, impedance, Q-
factor, detuning transfer ratio, noise bandwidth, aircraft equipment, direction
finding, performance, analysis, noise, radio frequency interference,
commercial planes, jet planes, aircraft antennas, radio beacons, bandwidth,






Automatic direction finder system performance analysisTitle Text
Johnstone, K. E.Author Text
ISSUING ORGANIZATION:  Boeing Co., Commercial Airplane Div., Renton,
WA, USA, page 94; 5 June, 1968.
Source Text
atmospherics, radio direction-findingKeyword Text
Several airlines have expressed interest in increasing or maximizing the
useable range of  the ADF system thus implying that an increase in the
quality factor of the sense antenna  may be desirable.  There is no guarantee
that an increase in ADF sense antenna quality  factor would correspondingly
improve overall ADF system performance.  This report  isolates the factors
currently limiting system performance and describes their  characteristics.  A
corollary purpose is to provide better definition of the ADF receivers  sense
antenna input parameters and characteristics.  The report first considers the
various  noise sources which may limit system sensitivity, treating in
particular a technique for  establishing the expected level of atmospheric
noise which may be encountered in a given  aeronautical service.  Other noise
sources are identified and their importance as  performance limiting factors is
discussed.  Measurements of the characteristics of ADF  systems in use






Polarization errors in phase-type direction finding.  Polarization errors in
phase type direction  finder caused by antenna
Title Text
Kireev, E. K., Zaitsev, IU. A.Author Text
Telecommunications and Radio Engineering, Part II - Radio Engineering, Vol.
23, pages 121-126, 5 Refs., TRANSLATION: Radiotekhnika, Vol. 23, June
1968, pages 77-84, 1968.
Source Text









Propagation Measurements Beyond Line of Sight During ThunderstormsTitle Text
Kuhn, U.Author Text
Proc. I.E.E., vol. 115, no. 6, June 1968.Source Text
Keyword Text
Field-strength recordings on beyond-line-of-sight paths show distinct
enhancement during thunderstorm activity.  Measurements at 92, 1100 and
3500 MHZ were carried out during thunderstorm conditions.  The increase of
field strength at the higher frequency can sometimes be more than 40 dB, but
it depends on frequency and scattering angle.  The increase in field strength
is caused by a diverging downdraught of cold air in the thunderstorm area.







Study and Investigation of a UHF-VHF AntennaTitle Text
Lyon, John A. M., Alexopoulos, Nicholas G., et al.Author Text
University of Michigan, Radiation Lab., Ann Arbor, Michigan, Report No. 7848-
1-F, DDC No. AD 835 000, June 1968.
Source Text
Keyword Text
This final report describes the results of a program to reduce the size of
antennas while still maintaining the usual frequency operating range for each
type of antenna involved.  The work described has been in part theoretical
analysis and in other parts largely experimental.  The work has been divided
into four tasks.  Task I on ferrite loaded conical spirals has dealt with the
development of a ferrite loaded conical spiral antenna covering a range from
200 to 600 MHZ.  Several design procedures have been considered.  Under
this task, an appropriate type of design has resulted which will fulfill the
original task requirement.  In task II, the objective has been to use ferrite
loaded slot elements in an array and to utilize the control possible with such
elements associated with a biasing magnetic field.  Time has permitted only a
preliminary assembly of the array without any complete determination of the
functional possibilities.  A novel antenna of reduced size, the "interdigital
array," has been developed.  Under Task III, a detailed analysis has been
made of ferrite rod antennas. (Abstract source unknown, technical report,
English language, document not available, antennas, design, miniature
electrical equipment, ultrahigh frequency, very high frequency, helical
antennas, conical antennas, slot antennas, ferrites, spiral antennas, electrical
impedance, magnetic fields, antenna radiation patterns, graphs, interdigital






The Two-Mode Wave-Front AnalysisTitle Text
Millington, G.Author Text
Marconi Company, Ltd., Propagation Group, Research Division, ITM No.
2866, Great Baddow, Essex, Great Britain, June 1968.
Source Text
Keyword Text
Following on the discussion in ITM No. 2802 and ITM No. 2847 (see March
and May 1968), some computations for the  two-mode wave system are in
progress and in t his ITM some preliminary conclusions are given.  A rather
small aperture in terms of wavelengths has been chosen for which it is found
that the solution is very critical with the precise signal values used.  A larger
aperture is now under investigation.  A note on the method proposed by S.
Wylie is appended.  (Abstract source unknown, technical report, English






Wave Polarization and Its Influence on the Power Available from a Radio
Signal Propagated Through the Ionosphere
Title Text
Moorate, A. J. G.Author Text
Proc. I.E.E., vol. 115, no. 6, Part I, pp. 771-5, June 1968.Source Text
Keyword Text
Expressions are derived for the relative amounts of  power in the ordinary and
extraordinary waves excited by an h.f. radio wave at its point of entry into the
ionosphere and for the power in the down coming components of signal,
polarized in the horizontal and normal directions, at a distant receiving point.
Sample calculations are presented for single-hop propagation over a path
between Lerwick (Shetland Isles) and Slough (England), which lies nearly in
the plane of the magnetic meridian.  For angles of elevation giving quasi
transverse propagation (over the Slough leg of the path), the fractions of power
in the horizontal and normal components of the ordinary and extraordinary
waves are unequal.  Under such circumstances, the choice of aerial
polarization at both the transmitting and receiving terminals becomes
important, particularly during the daytime, when the extraordinary wave is
heavily absorbed.  For minimum path attenuation, in general, care should  be
taken to use a transmitting-aerial polarization which leads to the excitation of
a strong ordinary wave, and  a receiving-aerial polarization responding to the
larger resolved linear component of the down coming ordinary wave.  (Abstract






Sound Ranging Set AN/TNS-3.   <NOTE> Final rept. Nov-Dec 67Title Text
Murga, Jesse A.Author Text
Army Concept Team in Vietnam San Francisco Calif , 20 pages; 15 June,
1968.
Source Text
mortars, direction finding, acoustic equipment, sound
ranging, small arms, Vietnam,  reliability, defense
systems, maintenance, effectiveness, limited war
,An/TNS-3, South Vietnam, NTISDODXD
Keyword Text
The AM/TNS-3 Sound Ranging Set is basically a means for providing friendly
forces  with range and azimuth data for locating enemy firing of small arms. It







Certain Relations in the Phase-Frequency Method of Radio Direction
Finding
Title Text
Okhonskii, A. G.Author Text




ABSTRACT NO. 1:  This paper discusses a phase-frequency radio direction
finding circuit employing continuous probing signals.  The design proposed is
shown to be superior to a design employing a pulsed signal in that it exhibits
high accuracy even for a large base and eliminates the ambiguity of the target
bearing readings.  It is also easier to realize, since the receiving channels
need not be strictly identical, due to the fact that not the phase difference
itself but rather the rate at which the phase (or frequency) difference varies as
a function of the angular target coordinate is measured.  ABSTRACT NO. 2:
A two-channel system is proposed, operating with a continuous probing
signal, the frequency of which varies harmonically.  Rate of change of phase
rather than phase difference is measured, leading to certain advantages over
conventional systems.  (Abstract sources unknown, formal literature, English






Some relationships in the phase-frequency method of radio direction-
finding
Title Text
Okhonskii, A. G.Author Text




A two-channel system is proposed, operating with a continuous probing
signal, the  frequency of which varies harmonically.  Rate of change of phase







The Effects of Field-Aligned Ionospheric Irregularities on Satellite
Scintillations
Title Text
Parkin, I. A.Author Text
J. Atmos. Terrest. Phys., vol. 30, pp. 11135-42, June 1968.Source Text
Keyword Text
Observations of scintillations of radio signals from the satellites BEB and
BEC made at Adelaide have been analyzed to obtain information about the
ionospheric irregularities which cause the scintillations.  Observations of the
radio diffraction pattern over the ground, made with three spaced receivers,
indicate ionospheric irregularities aligned with their longer dimension along the
Earth's magnetic field, and with axial ratios in the range 2-20.  Observations of
increases of scintillation depth when the direction of the radio ray is close to
that of the magnetic field show effects in qualitative agreement with theory,
but much larger in magnitude than would be expected on the basis of the
above values of axial ratio.  It is suggested that this result may indicate the
presence of a new type of weakly ionized irregularities with very large values
of axial ratio.  However, further theoretical development  appears to be
necessary before a completely satisfactory model of such irregularities,
consistent with all the observations, can be given.  (Abstract source unknown,






A Ray-Tracing Analysis of a Prolonged Fade-Out on an Obstacle-
Diffraction Radio Path
Title Text
Samson, C. A., Peterson, C. F. Farrow, J. E., and Capps, F. M.Author Text
Trans. I.E.E.E., vol. COM-16, no. 3, pp. 445-50, June 1968.Source Text
Keyword Text
A prolonged fade out on a long obstacle-diffraction radio path was probably
caused by persistent super-refractive conditions in the lower atmosphere.
Ray tracings based upon the observed refractivity profiles at nearby
radiosonde stations indicated that during the outage period, the beam
intersected several high ridges in front of the diffracting obstacle, greatly
increasing transmission loss on the circuit.  Angle diversity may produce
some operational improvement.  (Abstract source unknown, formal literature,






Shipboard HF Direction Finder CalibrationTitle Text
Sherrill, W. M. and Hixon, S. M.Author Text
Southwest Research Institute, Department of Applied Electromagnetics, San
Antonio, Texas, Task Summary Report XXVI, Contract No. NObsr 89167,
Project Serial No. SF0010801, 15 June 1968.
Source Text
Keyword Text
Shipboard DF calibration research carried out by Naval laboratories in the UK
and USA (NRL, NEL) produced a fundamental understanding of shipboard DF
errors and a number of procedures and curve plotting formats suitable for
shipboard use.  Exhaustive calibration studies were made using the simple
loop DF antenna.  A number of calibration curve interpolation schemes were
suggested in the years prior to 1958.  Suggestions for automatic shipboard
calibrator equipment were made, but none were  implemented prior to 1955.
To improve the understanding of shipboard calibration techniques and to
provide corresponding documentation of the spaced loop shipboard DF
antenna, a full-scale simulated ship superstructure has been constructed at
SwRI for exhaustive studies of shipboard calibration using the spaced loop
antenna.  A full description of the site and DF calibrator developed for efficient
computer analysis  of the calibration curves is given.  A preliminary harmonic
analysis of spaced loop and simple loop calibration curves  obtained after
installation of each major structural element shows a general displacement to
higher order, out-of-phase harmonics provided by the spaced loop as
compared to those of the simple loop antenna.  This results in the two-to-one
spaced loop reradiation error improvement documented in shipboard tests.
The comparison of simulated ship to actual shipboard calibration curve
spectra shows excellent simulation of ship DF performance in the current
configuration.  The addition of second order reradiators such as whips,
railings, etc., will permit the selective study of the effects of these reradiators
on ship calibration performance.  (Authors' abstract, technical report, English






LF to VHF Shipboard Direction Finding ResearchTitle Text
Sherrill, W. M., Lorenz, R. and Solberg, R. Jr.Author Text
Southwest Research Institute, Department of Applied Electromagnetics, San




The work accomplished during the past contracting period is summarized.
Consulting tasks including DF calibrations on three ships were performed
using the SwRI DF calibrator.  An analysis of present and future DF systems
development was also submitted in draft form under the consulting phase of
the contract.  A full-scale simulated ship superstructure calibration site was
constructed and extensive calibration curves obtained with both the simple
loop and spaced loop antennas.  This site provides excellent simulation of
shipboard DF calibration performance.  The SwRI DF calibrator was expanded
to provide automatic analog and digital recording of the calibration curves at
the ship superstructure site.  A VHF crossed-spaced loop antenna for the 40-
to 160-MHZ range was successfully tested.  A crossed-spaced loop DF
antenna and crossed-simple loop sense antenna using ferrite cores were
designed, constructed, and partially tested.  The antenna is designed to
provide significant size and weight advantages over the air core version, while
providing equivalent bearing sensitivity.  A digital sense circuit was
constructed and tested to provide effectively instantaneous bearing and sense
using a twin channel receiver.  Initial tests of this circuit breadboard indicated
capability for octant sense resolution.  (Authors' abstract, technical report,
English language, document not available, direction finding, shipborne, radio
equipment, loop antennas, ship antennas, calibration, low frequency, very
high frequency, errors, ship structural components, vibration, magnetic cores,
submarines, computer programs, mathematical models, corrosion, shielding,






The Solar Wind and Jovian Decametric Radio EmissionTitle Text
Slee, O. B. and Higgins, C. S.Author Text
Austral. J. Phys., vol. 21, pp. 341-68, June 1968.Source Text
Keyword Text
Spaced-receiver observations of the 19·7 MHZ radio emission from Jupiter
during 1963 and 1964 demonstrate that many of the so-called bursts with
quasi-periods of 1-10 sec are caused by the  sweeping of an interplanetary
diffraction pattern across the receiver by the motion of scattering irregularities
in the solar wind.  Measurements made on these scintillations include arrival
time differences at spaced receivers, scintillation rate, angular position
scintillation, and the width of the scattered angular power spectrum.  The
derived properties of the scattering irregularities are as follows:  (1) The solar
wind is radially directed with respect to the Sun and possesses an average
velocity Vs  600 km sec-1. (2) R.M.S. deviations in the magnitude and direction
less than 20 percent and 5º respectively.  (3) The scale size of the
irregularities in electron density is approximately 150 km.  (4) The scattering
is strong at 19·7 MHZ for all directions in the ecliptic plane; the R.M.S. phase
modulation varies from about one rad near opposition to about 11 rad at an
elongation of 20º.  (5) The conclusions in (3) and (4) are consistent with an
R.M.S. electron density that varies with heliocentric distance R (a.u.)
according to the relation average(((delta(N)) 2̂) (̂«)) is approximately equal to
.2*R (̂-2) electrons cm-3.  (6) The irregularities in electron density with
dimensions of hundreds of kilometers are relatively weak ( 10 percent) in
comparison with the average electron density.  Theoretical restrictions on
source size are used to derive an upper limit of  0 SA-01836 sec of arc to the
angular diameter of the Decametric source on Jupiter.  It is shown that the
intensity scintillations are significantly reduced when the line of sight passes
within 60º of the Sun; if this is due to the finite source size, a lower limit of






Instrumentation for Animal Tracing and Data AcquisitionTitle Text
Starks, Winston H. and Ostroff, Nathaniel S.Author Text




The information presented in this report is based on several years of
investigation encompassing studies, research and development of bio-
instrumentation, and consultation with researchers in the field of animal
tracking and remote bio-data acquisition.  A summary of the work performed
under contract to the Office of Naval Research is presented along with
descriptions of the instrumentation devices and concepts which resulted.
This instrumentation includes a portable radio telemetry system consisting of
a base station receiver, directional antenna, digital data display, bird and
aquatic animal beacons, and telemetry devices with data sensors.  An
evaluation of past activities and results is made with the benefit of some
hindsight and with a view to providing guidelines for future planning and
recommendations for a practical program of instrumentation studies of the







Vehicle-Tracking Antenna Array Composed of Cross DipolesTitle Text
Takao, K.Author Text




Cross-dipole element is proposed as variable-phase mechanism in VHF band;
it is shown that electrical phase shift of this element corresponds to local
rotation; directional characteristic, beam scanning and rotating means for two
dimensional square array of such elements are analyzed; array has
possibility of obtaining high tracking speed in neighborhood of zenith; phased
array, consisting of 32 elements, designed to receive 136 MHZ signals f rom
artificial satellites was constructed; gain was 16 dB and tracking  speed was
above 1.250/sec.  (Abstract source unknown, formal literature, language






Assessment of Methods used to Calculate the Angles of Arrival from a
High Frequency Radio Transmission
Title Text
Warn, P. M.Author Text
ITM No. 2876, Marconi Company Ltd., Theoretical Sciences Laboratory,
Numerical Mathematics and Systems Studies Group, Research Division,
Great Baddow, Essex, June 1968.
Source Text
Keyword Text
This ITM assesses the merits or otherwise of the various mathematical
methods, described in a previous ITEM (No. 2777), used to ascertain the
number of modes present, and at what angles of arrival, in data produced from
HF radio  transmission from a single transmitter.  (Abstract source unknown,






Research on New Types of Antenna Systems for the Frequency Range 2-
1300 Mh.  <NOTE> Final rept. 5 Jun 66-6 Jun 67
Title Text
Wheeler, Warren R.Author Text
Final Report from:  Denver Research Inst Colo.   57 pages; June, 1968.Source Text
antennas, scientific research, very high frequency,
ultrahigh frequency, slot antennas, cylindrical bodies,
dielectrics, log periodic antennas, antenna feeds,
integrated systems, subminiature electronic equipment,
medium frequency, high frequency, direction finding,
polarization, broadband, conical antennas, An/ARA-25,
NTISDODXD
Keyword Text
Contents: The effect of dielectric near a slotted cylinder antenna; The use of
baluns for  feeding log-periodic antennas above a ground plane; Investigation
of `Subminiature  Integrated Antennas'; Study of polarization effect on flush
mounted direction finding  antennas; Investigation of a flush mounted broad






Polarization errors in phase-type direction finding.Title Text
Zaitsev, Yu. A., Kireev, E. K.Author Text
Radiotekhnika v 23,No. June 1968, pages 77-84.  See also rasation
Communications, Radio Eng (Publ. by IEEE) Pt 2, Vol. 23, No. 6 June 1968,
pages 121-6, 1968.
Source Text
radar, 69-12 A00-45766Keyword Text
Polarization errors of single-base direction finder caused by nonidentical
polarization  characteristics of antennas are evaluated; expression for
polarization error in single-base  interferometer is derived; polarization errors
are analyzed for small deviations of antenna  parameters from one another;







Polarization Errors in Phase-Type Direction FindingTitle Text
Zaytsev, Yu A. and Kireyev, YekAuthor Text
Radio Eng.,  vol. 23, no. 6, pp. 121-6, June 1968.Source Text
Keyword Text
ABSTRACT NO. 1:  The polarization errors of a single-base direction finder,
caused by nonidentical polarization characteristics of the antennae, are
calculated.  These errors are analyzed with the aid of generalized r and Ø
(usual notation) parameters of the receiving and the transmitting antennae.  In
this way, the polarization error of the phase direction finding may be
investigated without reference to specific types of antennae.  Results show
that the polarization error, in the case of phase direction finding, may vary
within large intervals (0º ≤ ∆ δ ≤ 180º).  The changes of the polarization error,
relative to its mean value, are determined by the angle reversal of the ellipses
and by the axial ratios.  A change in the electrical feeder line to one of the
antennae is not equivalent to the change of its polarization ellipse.  By
changing the feeder line, only the mean error may be reduced to zero, but the
instantaneous error remains unchanged.  ABSTRACT NO. 2:  Evaluation of
the polarization errors of a single-base direction finder caused by nonidentical
polarization characteristics of the antennas.   To determine the polarization
error, a formula is used for the EMF induced across the antenna terminals
when an elliptically polarized wave is incident on it.  The results enable
polarization-parameter requirements  to be formulated.  It is shown that the
amplitude of the oscillations of the polarization error with respect to its mean
value is determined by the angle between the polarization ellipses of the
antennas, and by the difference between their axial coefficients and unity and
the difference between each other.  A variation of the electrical length of the
feeder of one of the antennas is not equivalent to a rotation of its ellipse.  By
varying the feeder length, the mean error can only be reduced to zero, but the
relative error (the amplitude of the oscillation) will remain the same.
ABSTRACT NO. 3:  The polarization errors of a single-base direction finder
caused by nonidentical polarization characteristics of the antennas are
evaluated.  The results enable polarization-parameter requirements to be
formulated.  (Abstracts 1 and 2 source unknown, abstract 3 authors' abstract,






The Effectiveness of Emitter Location SystemsTitle Text
AnonymousAuthor Text
LTV Aerospace Corp., Missiles and Space Division, Dallas, Texas, Report
No. MSD-G3681-21.01C, DDC No.  AD 846 586L, July 1968.
Source Text
Keyword Text
The probable error in electromagnetic emitter location is examined by
considering the limitations in performance of system components (hardware)
and the techniques of use (operational constraints).  The examination shows
effects on circular error probable (CEP) in the conduct of emitter location
missions using airborne  DF systems.  The examination included the effects
of errors in aircraft location, errors in aircraft heading indication, and random
(noise) error in DF bearings (DF cuts).  Different types of navigation, heading,
and DF systems were considered, with correspondingly different values of
assigned error for each system.  The effect of operational modes which
influence the number of DF cuts or the included angle between them is also
shown.  (Author's abstract, technical report, English language, document not
available, direction finding, radio equipment, electromagnetic warfare,










Presentations at the Electromagnetic Wave Propagation Comm. of the
Avionics Panel, Leicester, England, AGARD LS-29, Paris, France, 30 June
through 5 July 1968.
Source Text
Keyword Text
Presentations:  (1) "Magneto-Ionic Theory of Radio Propagation," by K.
Davies (Environ. Sci. Serv. Admin., Boulder, Colorado), 92 pages, N68-37826
24-07; (2) "The Ionosphere," by B Landmark (Norweg. Defense Res. Establ,
Kjeller), 48 pages, references, N68-37827 24-13; (3) "Ionospheric Propagation
of High Frequency Radio Waves," by W. Dieminger (Max-Planck-Institut Fur
Aeronomie, Lindau Uber Northeim, West Germany), 86 pages, references,
N68-37828 24-07; (4) "Low and Very Low Frequency Radio Wave
Propagation," by J. S. Belrose (Defense Res. Telecommun. Estab., Ottawa,
Ontario), 118 pages, N68-37829 24-07; (5) "Tropospheric Propagation of  VHF-
UHF Waves," by R. Bolgiano, Jr. (Cornell Univ., Ithaca, N.Y.), 29 pages,
references, N68-37830 24-07.  (Abstract source unknown, presentations,










Inst. Public Administration, New York, N.Y., July 1968.Source Text
Keyword Text





A Statistical Theory of Mobile-Radio ReceptionTitle Text
Clarke, R. H.Author Text




The statistical characteristics of the fields and signals in the reception of radio
frequencies by a moving vehicle are deduced from a scattering propagation
model.  The model assumes that the field incident on the receiver antenna is
composed of randomly phased azimuthal plane waves of arbitrary azimuth
angles.  Amplitude and phase distributions and spatial correlations of fields
and signals are deduced, and a simple direct relationship is established
between the signal amplitude spectrum and the product of the incident plane
waves' angular distribution and the azimuthal antenna gain.  The coherence of
two mobile-radio signals of different frequencies is shown to depend on the
statistical distribution of the relative time delays in the arrival of the
component waves, and the coherent bandwidth is shown to be the inverse of
the spread in time delays.  Wherever possible theoretical predictions are
compared with the experimental results.  There is sufficient agreement to
indicate the validity of the approach.  Agreement improves if allowance is
made for the non-stationary character of mobile-radio signals.  (Abstract







An Approach to Measuring the Direction of Arrival of Radio Waves in
the Presence of Wave Interference
Title Text
Cooper, Stephen EdwardAuthor Text
Defense Systems Division, Syracuse University Research Corp., Syracuse,




When two radio waves are reflected from the ionosphere and arrive at an
antenna via two different elevation angles, the measurement of the angle of
arrival of the stronger wave is influenced by the weaker interfering wave.  This
phenomenon is examined in detail, and an approach to measuring the
elevation angle of the stronger wave is presented.  In deriving completely
general equations for the electric field in space, it is assumed that each wave
is elliptically polarized and that they arrive at the antenna with a time phase
difference, β.  An equation for the phase between the voltages induced in the
antenna system is derived.  This equation is analyzed using a digital
computer to determine the effect of varying the relative field strength and β.
Assuming the angle of arrival  of the stronger wave is desired, it is shown that
the normal to the composite wavefront is in serious error with respect to this
angle.  The error is especially severe for β near 180º and for comparable field
intensities.  Since the polarization of each wave and β are time dependent,
the phase is averaged, assuming a random variation in β and an arbitrary
variation in polarization.  It is shown that time averaging yields the phase
associated with the elevation angle of the stronger wave, providing the
stronger remained so throughout the averaging time.  This is shown
analytically and by  use of a digital computer.  An error with respect to this
angle occurs if averaging includes values for which the weaker wave
momentarily becomes stronger.  The computer was also programmed to
generate phase distributions associated with each averaging, to provide
information as to the wide variations in the instantaneous phase calculations.
Experimental data were taken by a sampling process and averaging was
performed to test the usefulness  of the theoretical procedure.  Results were
correlated with the expected angles of arrival and the phase distributions
generated were compared to those from the computer study.  (Abstract
source unknown, thesis, English language, file no. 1504, radio waves, angle
of arrival, ionospheric  propagation, measurement, radio frequency
interference, polarization, computer programs, statistical analysis, theorems,






Magneto-Ionic Theory of Radio PropagationTitle Text
Davies, KennethAuthor Text
AGARD Radio Wave Propagation, STAR No. N68-37826, July 1968.Source Text
Keyword Text
Properties of propagating waves, magnetoionic theory, ionospheric radio
waves, and  ray tracing are treated.  Anisotropic, dispersive, and absorptive
propagation processes are discussed; as are the integration of phase, group,
and absorption coefficients and wave polarization.  Plane electromagnetic
waves that are free in an isotropic or anisotropic dielectric and in a cold
magnetoplasma are discussed.  Refractive index formulas are given in quasi-
transverse and quasi-longitudinal approximations for both ordinary and
extraordinary waves; as are refractive index approximations for very low
frequencies.  In each case, it is assumed that there re no collisions.
Reflection, dispersion, and absorption properties are also discussed; and
appropriate formulas are evolved.  Virtual height, phase change, and
frequency variation formulas are included; and Faraday rotation is discussed.
Quasi-parabolic and parabolic layer theory formulas are evolved for ray tracing
without magnetic fields; and Booker's quartic and Hazelgrove's equations are
presented for the case with magnetic fields.  (Abstract source unknown,






Ionospheric Propagation of High Frequency Radio WavesTitle Text
Dieminger, WalterAuthor Text
AGARD Radio Wave Propagation, STAR No. N68-37828, July 1968.Source Text
Keyword Text
Conversion of vertical to oblique incidence, oblique incidence and backscatter
observations, transmitting and receiving problems at high frequency, and
ionospheric propagation prediction are considered.  Attention is given to
vertical and oblique incidence, including theorems of equivalent path and
absorption, transmission curves, multipath propagation and magnetoionic
splitting, and maximum and lowest usable frequencies.  Techniques, practical
results at various distances, and correlation with solar and geophysical
phenomena is considered for the oblique incidence and backscatter.  The use
of dipole and directional antennas is discussed, as are aspects of reciprocity,
polarization, and great circle deviation at high frequencies.  Various types of
fading are reviewed, and mention is made of extraterrestrial and atmospheric
radio noise.  Numerical mapping, signal strength, and calculation procedures
for intermediate and long distance communication are discussed as are
aspects of prediction management, broadcasting of predicted sunspot
numbers, and warnings related to ionospheric prediction.  (Abstract source






Theory of Switching Scanning AntennasTitle Text
Dolzhenkov, A. A. and Zimin, D. B.Author Text
Telecommunications, vol. 23, no. 7, pp. 67+, July 1968.Source Text
Keyword Text
The radiation patterns of equidistant switching-antenna arrays having arbitrary
amplitude distribution are considered.  It is shown that the presence of phase
errors, typical of these antennas, gives rise to parasitic sidelobes whose level
depends little on the form  of  the amplitude distribution.  (Abstract source






Electron Precipitation in the Radiation BeltsTitle Text
Imhof, W. L.Author Text
J. Geophys.  Res., Space Phys., vol. 73, no. 13, pp. 4167-84, 1 July 1968.Source Text
Keyword Text
Fluxes and energy spectra are presented for electrons above an energy of 0.4
Mev on a worldwide basis over the range of L values 1.6-7, as measured in the
fall of 1963 on a low-altitude polar-orbiting satellite.  The data have been
subjected to a systematic analysis in terms of the longitude variations in
intensity and spectral shape.  In contrast to the behavior at L is less than or
approximately equal to 1.7, significant fluxes of electrons are observed in the
outer radiation belt at virtually all longitudes, and the energy spectra of the
precipitating electrons are comparable to those of electrons trapped at
minimum altitudes of 200-350 km.  For the precipitating electrons, the data
have been analyzed in terms of the interval of longitude drift between the
measurement location and the point where the B, L trace of the observation
point was last below 100 km in altitude.  The rates of flux buildup with
longitude drift are rather slow in the inner belt, whereas in the outer belt
regions, the intensities rapidly build up to near equilibrium values.
Comparisons have been made of the rates of flux buildup with calculations of
pitch-angle diffusion, using the Fokker-Planck formalism.  Over a rather wide
range of magnetic latitudes covering the outer radiation belt and slot regions,
where the low-altitude precipitations vary enormously in magnitude, the
diffusion coefficient varies by only a factor of 4 and is consistent with the
dominant loss mechanism for trapped electrons being pitch-angle diffusion.







The Near Field of the Instrument Landing System Glide SlopeTitle Text
Kayton, MyronAuthor Text




Attention to lowered landing minimums during the past five years has renewed
interest in the theoretical shape of the instrument landing system glide slope
near the runway.  This correspondence derives that pattern, assuming a
perfectly conducting level ground plane in the direction of the front course.
(Abstract taken from author's opening paragraph, formal literature, English






Variance Analysis of the Angle Output Voltage for an Amplitude
Monopulse Receiver
Title Text
Kehr, D. D.Author Text
Trans. I.E.E.E., vol. AES-4, pp. 535-40, July 1968.Source Text
Keyword Text
The amplitude-comparison Monopulse receiver utilizes two overlapping
antenna patterns to determine the angle of arrival of an incoming RF signal for
use in a direction-finding application.  The thermal noise introduced by the
receiver distorts the signal, causing an error in determining the exact angle of
arrival of the signal.  The analysis derives an expression for the deviation of
the angle output voltage, or the angular error, due to receiver noise as a
function of (1) the angle of arrival and (2) the signal-to-noise ratios of the two
channels of the receiver.  A receiver using a square-law detector and one
using a linear detector are analyzed.  (Abstract source unknown, formal






Application of the Concept of Referenced Radio NavigationTitle Text
Klein, P. I.Author Text
Trans. I.E.E.E., vol. AES-4, no. 4, July 1968.Source Text
Keyword Text
Referenced radio navigation, the concept of using monitoring stations at
known locations to calibrate out systematic errors in a navigation system, is
discussed.  The concept is implemented by broadcasting calibration data to
the navigating user, for applications as real-time corrections to the position
fixes made by the user's basic navigation equipment.  A method is suggested
for the automatic  transmission and receiver processing of the correction data.
 Referenced radio navigation overcomes many of the shortcomings generally
associated with long-distance navigation systems, and can increase
accuracy and repeatability significantly.  The concept is particularly
applicable to global navigation systems such as Omega, in which propagation
or synchronization errors can contribute substantially to the system error







The Effects of Irregularity Scale on Usable Antenna Aperture.   <NOTE>
Technical rept.
Title Text
Manning, L. A.Author Text
Technical Report from:  Stanford Univ Calif Stanford Electronics Labs, Report
 TR-141-SU-SEL-68-051, 48 pages; July, 1968.
Source Text
radar signals, ionospheric propagation , antenna
apertures, antenna arrays , direction  finding, gain,
refractive index, atmospheric refraction, ionosphere,
effectiveness, scattering ,NTISDODXD
Keyword Text
It is assumed that a wave is incident on a broadside antenna array after
passing through  a propagation medium containing refractive-index
fluctuations having a Gaussian  correlation function. The influence of the
irregularities on usable array directivity and  effective power gain is explored
as a function of the magnitude and scale of the  refractive-index fluctuations,
and of the extent and position of the scattering region.  The  domains of
Fresnel diffraction (geometrical optics) and Fraunhofer diffraction (wave
theory) are distinguished, and within these domains the nature of the array







Admittance of Inhomogeneously Sheathed Infinite Cylindrical Antenna
Immersed in Isotropic, Compressible Plasma
Title Text
Miller, Edmund K.Author Text
Trans, I.E.E.E., vol. AP-16, no. 4, pp. 501-2, July 1968.Source Text
Keyword Text
Admittance of infinite cylindrical antenna excited at circumferential gap of
nonzero thickness and immersed in lossy, isotropic compressible plasma
medium is obtained from numerical calculations, taking into account
inhomogeneous ion sheath which forms about body at floating potential in
warm plasma; admittance for inhomogeneous sheath is found to be fairly
similar to that for sheath less case, with exception of rather sharp maximum
or resonance in admittance just below plasma frequency which results from
sheath  inhomogeneity.  (Abstract source unknown, formal literature, English






Ionospheric Phase Fluctuations of Satellite TransmissionsTitle Text
Millman, George H. and Anderson, Roy E.Author Text
J. Geophys. Res., vol. 73, no. 13, pp. 4434-8, 1 July 1968.Source Text
Keyword Text
The differential Doppler frequency shift of satellite transmissions  is one of the
many techniques employed to measure the total columnar electron content in
the ionosphere (Ross, 1960; de Mendonça, 1962).  An alternate approach is
the differential phase, or dispersive phase method, which can be considered
to be a modified form of the Doppler frequency technique.  The difference in
phase between two coherent frequencies, emanating from a satellite, can also
be used for the study of the coarse and fine structure of ionospheric







Position Locator.  <NOTE> Final reptTitle Text
no authorAuthor Text
Sperry Rand Corp Long Island City, N Y, Ford Instrument Div., Report LWL-
CR-03-P-63, 50 pages; July, 1968.
Source Text
position finding, portable, navigational aids, tactical
 warfare, guerrilla warfare, infantry, life expectancy,
Vietnam, limited war, weight, specifications, night
warfare, configuration, operation, digital systems,
printed circuits, position locators, South Vietnam,
evaluation
Keyword Text
This document describes the design, development, manufacture,  and field
evaluation of five identical prototypes of a  man-carried land navigation
system. The unit, known as the  Position Locator, provides the user with







An Inverted VOR of Small ApertureTitle Text
Redlich, R. W.Author Text
Trans.  I.E.E.E, vol. AES-4, no. 4, pp. 588-91, July 1968.Source Text
Keyword Text
A new type of omnirange very-high-frequency omnidirectional radio (VOR),
intended to be compatible with existing receivers, is described.  It is "inverted"
in the sense that reference phase is transmitted by AM, as in the Doppler
VOR(DVOR).  Variable phase is radiated as a rotating square-wave FM field,
the radiating elements being concentric loop antennas with circumferences
equal to integer numbers of wavelengths.  Each loop radiates one term in the
Fourier expansion of the variable phase field.  (Abstract source unknown,






An Inverted VOR of Small ApertureTitle Text
Redlich, Robert W.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-4, o. 4,
pp. 588-591, July 1968.
Source Text
Keyword Text
A new type of omnirange very-high-frequency omnidirectional radio (VOR),
intended to be compatible with existing receivers, is described.  It is "inverted"
in the sense that reference phase is transmitted by AM, as in the Doppler
VOR (DVOR).  Variable phase is radiated as a rotating square-wave FM field,
the radiating elements being concentric loop antennas with circumferences
equal to integer numbers of wave-lengths.  Each loop radiates one term in the
Fourier expansion of the variable phase field.  (Author's abstract, formal






Ray Tracing in the IonosphereTitle Text
Schmoys, J.Author Text
Electronics Letters, vol. 4, pp. 302-4, International Aerospace Abstracts No.
A68-37455, 26 July 1968.
Source Text
Keyword Text
Calculation of ray-position coordinates and time  delay parametrically in terms
of the vertical component of the wave-number vector, for a plane stratified
plasma.  The advantages of this approach are pointed out.  By stopping
integration of the Haselgrove equations at a given point and making use of
known analytical properties of ray beyond that point, difficulties in numerical
ray tracing near a cusp called the "Spitze" (Poverleir, 1948 and Budden,
1961) can be avoided.  (Abstract source unknown, formal literature, English






A New VOR Antenna SystemTitle Text
Sengupta, D. L. And Weston, V. H.Author Text
Proc. I.E.E.E., vol. 56, no. 7, pp. 1234-6, July 1968.Source Text
Keyword Text
A new VOR antenna system is proposed.  It uses one or more large parasitic
loop in conjunction with an Alford loop above a circular ground plane.  Such a
system produces excellent far field gradient characteristics below the horizon.
 This should improve considerably the errors in the present VOR bearing







Aperture Synthesis in Ionospheric RadarTitle Text
Shearman, E. D. R. And Clarke, J.Author Text
Nature, vol. 219, pp. 143-4, 13 July 1968.Source Text
Keyword Text
Aperture synthesis techniques applied to certain types of ionospheric radars
will aid in resolving fine details of ionospheric structure.  An acoustic model of
a possible aperture synthesis system has been tested.  (Abstract source






Analysis of Ionospheric Contributions to the Doppler Shift of CW Signals
from Artificial Earth Satellites
Title Text
Tucker, A. J. and Fannin, B. M.Author Text
J. Geophys. Res., Space Phys., vol. 73, no. 13, pp. 4325-34, 1 July 1968.Source Text
Keyword Text
Radio signals from artificial earth satellites propagated through the earth's
ionosphere are subjected to phase delay, refraction, and attenuation.   These
effects cause uncertainties in the determination of the vacuum Doppler shift of
CW signals.  To understand the nature of these ionospheric contributions to
the Doppler shift, a theoretical expression for the refracted Doppler shift that
is an inverse power series in terms of the frequency of the signal has been
derived.  A computer program has been written that uses ray theory in
conjunction with a model ionosphere to evaluate each term of this expression.
 The nature of each term  is discussed, and its relative importance is shown.
The ionospheric contributions that are proportional to (1/f ) and (1/f 3), which
result from phase delay and refraction, respectively, are the predominate
terms; therefore, the effects of refraction on a radio signal can be connected
by using three-frequency Doppler data.  The ionospheric contribution that is
proportional to (1/f 2) is insignificant.  Three-frequency Doppler data were
recorded to evaluate the refraction effects in the refracted Doppler data.  Two
sets of experimental data are included that show the refraction effects.







Computer Programs for Smith-Chart Solutions (Part 1)Title Text
Verzino, Joseph W.Author Text
Microwaves, vol. 7, no. 7, pp. 57-61, July  1968.Source Text
Keyword Text
The trend to computer-aided design of microwave components is reinforced by
this collection of simple FORTRAN subroutines useful in transmission-line







Coherent Techniques for Automatic Direction FinderTitle Text
Battistelli, J. J. Perper, L. J. and Messemer, R. A.Author Text
Electro Technical Analysis Corp., Tucson, Arizona, Quarterly Progress
Report No. 6, DDC No. AD 843 741L, August 1968.
Source Text
Keyword Text
Analytical work was extended to cover the effects of noise in a linear phase-
lock process.  The averaged phase detector output was shown to deteriorate
from a sawtooth shape toward a sinusoidal shape with increasing  noise-to-
signal ratio.  Corroborative test data were recorded.  The  construction of an
interim (pending authorization and development time for a frequency
synthesizer) substitute oscillator for the receiver with sufficient stability to
phase lock on if signals with narrow bandwidth was completed successfully.
The oscillator is a modified Collins 70E-7A, offset to the frequency of the
AN/ARN-89 local oscillator.  Frequency drift was found to be less than 0.1 Hz
per second after several minute warmup.  (Authors' abstract, technical report,
English language, document not available, direction finding, radio equipment,
automatic, phase-locked systems, phase detectors, demodulation, signal-to-






Coherent Techniques for Automatic Direction Finder.   <NOTE>
Quarterly Progress  Report. No. 6, 15 Jan-14 Apr 68
Title Text
Battistelli, J. J., Perper, L. J., Hessemer, R. A.Author Text
Electro Technical Analysis Corp Tucson Ariz.  Report ECOM-02149-6, 49
pages; August, 1968.
Source Text
direction finding, radio equipment, automatic, phase
locked systems, phase detectors,  demodulation, signal-
to-noise ratio, airborne, design, An/ARN-89, coherent
detection, NTISDODXD
Keyword Text
Analytical work was extended to cover the effects of noise in a linear phase-
lock process.  The averaged phase detector output was shown to deteriorate
from a sawtooth shape  toward a sinusoidal shape with increasing noise-to-
signal ratio.  Corroborative test data  were recorded. The construction of an
interim (pending authorization and development  time for a frequency
synthesizer) substitute oscillator for the receiver with sufficient  stability to
phase lock on 1F signals with narrow bandwidth was completed successfully.
 The oscillator is a modified Collins 70E-7A, offset to the frequency of the
AN/ARN-89  local oscillator.  Frequency drift was found to be less than 0.1






High Speed Spinning Spaced Loop Direction FinderTitle Text
Castles, M. P. and Moore, J. D.Author Text




The mechanical and electrical design of the high speed spinning spaced loop
direction finder has been completed.  Design decisions for the antenna and
pedestal unit have resulted from extensive theoretical studies and
experimental testing for verification of compliance with contract requirements.
Electronic assembly of the control  units and modifications to the U.S. Army
visual indicator have been completed.  Fabrication of machine  parts for the
high speed spaced loop antenna has been completed and the assembly work
on the loop elements is presently 80  percent complete.  Construction of
machine parts for the  pedestal  unit and fabrication of the antenna dome have
proceeded rapidly. Minor modifications have been added to the pedestal
design to improve the leveling technique and to provide a more rapid means to
initially calibrate the antenna.  (Authors' abstract, technical report, English






High Speed Spinning Spaced Loop Direction FinderTitle Text
Castles, M. P., Moore, J. D. and Solberg, R. F.Author Text




The experimental investigation of the program has been completed with
verification of multi polarization DF performance over the 2 to 6 MHZ frequency
range.  The final mechanical and electrical design of the antenna loop
elements, center electronics housing, and control units have been completed.
 Fabrication of machine parts for the antenna center housing has been
completed.  Selection of items such as the high speed coaxial rotary joint,
the sealed slip ring assembly, and the motor drive assembly has received
emphasis prior to initiating the design of the pedestal unit.  A conceptual view
of the high speed pedestal unit is presented.  The completion of the design of
this unit and the fabrication of machine parts are the major remaining tasks.
The front panel design for the control units has been completed and is shown
with the system interconnecting cable schematic.  Construction of electronic
subassemblies has proceeded rapidly during the last month of this reporting
period.  All components necessary for final assembly of the DF system have







Change in the Azimuth Arrival Angle During Deep Fades of Short-Wave
Field Intensity on a Single-Skip Mode
Title Text
Chernov, Yu. A.Author Text
Radiotekhnika (U.S.S.R.), vol. 23, no. 8, pp. 101-2, English translation in
Telecommunications, Part 2, August 1968.
Source Text
Keyword Text
This paper reports the results of signal strength observations at short waves,
over a wide single-skip route.  The measurements were carried out between
two stations separated in Europe over about 3000 km. from east to west.  The
first station operated at 15 MHZ and the second at 10 MHZ and 15 MHZ.  It
was noted that deep fades of signal strength at the receiver were
accompanied by appreciable azimuthal deviations of the arriving signal.  An
explanation for this effect is offered.  (Abstract source unknown, formal






A Statistical Theory of Mobile-Radio ReceptionTitle Text
Clarke, R. H.Author Text




The statistical characteristics of the fields and signals in the reception of radio
frequencies by a moving vehicle are deduced from a scattering propagation
model.  The model assumes that the field incident on the receiver antenna is
composed of randomly phased azimuthal plane waves of arbitrary azimuth
angles.  Amplitude and phase distributions and spatial correlations of fields
and signals are deduced, and a simple direct relationship is established
between the signal amplitude spectrum and the product of the incident plane
waves' angular distribution and  the azimuthal antenna gain.  The coherence
of two mobile-radio signals of different frequencies is shown to depend on the
statistical distribution of the relative time delays in the arrival of the
component waves, and the coherent bandwidth is shown to be the inverse of
the spread in time delays.  Wherever possible, theoretical predictions are
compared with the experimental results.  There is sufficient agreement to
indicated the validity of the approach.  Agreement improves if allowance is
made for the nonstationary character of mobile-radio signals.  (Author's






The Description of Polarization in Classical PhysicsTitle Text
Collett, EdwardAuthor Text
The American J. of Physics, vol. 36, no. 8, pp. 713-25, August 1968.Source Text
Keyword Text
An alternate derivation of the Stokes polarization parameters is presented; the
parameters are obtained from the elliptic equation of polarization rather than
the plane wave equations.  As a result of deriving the parameters in this
manner, the relationship between the polarization ellipse and the Stokes
parameters is clarified.  The Stokes parameters for various states of polarized
light are briefly reviewed.  The remainder of this article is then devoted to
obtaining the Stokes parameters for a number of important physical
phenomena such as the classical Zeeman effect, synchrotron radiation,
Thomson scattering, reflection of electromagnetic waves by dielectric
surfaces, and wave propagation in a plasma.  (Abstract source unknown,






Ray Tracing Over a Transequatorial PathTitle Text
Gerson, N. C.Author Text




Ray-tracing procedures including the magnetic field were employed to clarify
the mechanism of transequatorial propagation.  The basic data employed
were 41 MHZ backscatter soundings and vertical incidence observations
converted into electron density versus true height profiles.  Qualitative but not
quantitative agreement between transequatorial (TE) observations and TE
calculated ray paths was found.  (Author's abstract, formal literature, English






Theory of a Certain Ring Goniometer ArrangementTitle Text
Hoffner, V.Author Text
TESLA Electronics (Czechoslovakia), vol. 1, no. 1, pp. 19-26, August 1968.Source Text
Keyword Text
Relationship required for the calculation of circuit constants and an optimum
distribution of the winding turns of a ring goniometer are derived.  First a
scalar potential function is used for determining the distribution of the field in
the goniometer, and expression defining the self inductances of the field coils
and the search coil are obtained from the so-called statical definition of
inductance.  On the basis of properties of limited integrals of trigonometric
functions, the most suitable form of winding turns distribution is found.  In
conclusion, an actual example of comparison of the computed values with
those obtained by measurement is presented.  (Abstract source unknown,







Theory of a certain ring goniometer arrangementTitle Text
Hoffner, V.Author Text
TESLA Electronics, Vol. 1, No. 1, pages 19-26; August, 1968.Source Text
instrumentation, radio direction-findingKeyword Text
Relationship required for the calculation of circuit constants and an optimum
distribution  of the winding turns of a ring goniometer are derived.  First a
scalar potential function is  used for determining the distribution of the field in
the goniometer, and expression  defining the self inductances of the field coils
and the search coil are obtained from the  so-called statical definition of
inductance.  On the basis of properties of limited integrals  of trigonometric
functions the most suitable form of winding turns distribution is found.   In
conclusion, an actual example of comparison of the computed values with






Ground Illumination by an H.F. Transmitter Through a Twilight
Ionosphere
Title Text
Inston, H. H. and Jeffs, R. M.Author Text
Proc. I.E.E., VOL. 115, PP. 1089-96, August 1968.Source Text
Keyword Text
A theoretical investigation of the effect of the horizontal gradient in a model of
the ionospheric twilight region on the pattern of illumination of the Earth by
multihop propagation from an isotropic transmitter is described.  A two-
dimensional, digital, ray-tracing program is used, and the signal losses due to
absorption along the rays and spatial focusing or defocusing of the rays are
computed.  Focus points and nonilluminated gaps on the Earth's surface are
found.  A graphical presentation is given which aids in understanding the form
of the illumination patterns.  (Abstract source unknown, formal literature,






Antenna Mode ArraysTitle Text
Johnson, Jenn-hwa WangAuthor Text
ElectroScience Lab., Department of Electrical Engineering, The Ohio State
University Research Foundation, Columbus, Ohio, ElectroScience Lab Report
2142-17, 12 August 1968.
Source Text
Keyword Text
A general theory of mode arrays, with emphasis on  maximizing directivity, is
investigated.  The distribution of a source can be expanded into a series of
natural modes of the structure that is used; e.g., waveguide modes in a cavity-
backed slot, and  the farfield pattern will be the superposition of patterns due
to individual  modes.  The directivity of a mode array can be maximized by
suitable choice of the phase and amplitude of each mode.  The present study
has generalized the method of Tai and Walter by using complex rather than
real mode amplitudes and relaxing a normalization condition.  Except for the
case of maximization with super-gain constraint, the results are in simple,
closed form, and easily can yield numerical results through the use of a
computer.  The synthesis and excitation of Hon modes in a rectangular
waveguide with ground-plane is considered in order to illustrate some of the
general principles.  A dual-probe method of exciting the waveguide is
introduced for broadside designs in an effort to gain better mode control.






A New Method of Analysis of Ionospheric Drift MeasurementsTitle Text
Jones, D. and Maude, A. D.Author Text
J. Atmos. Terrest. Phys., vol. 30, pp. 1487-95, August 1968.Source Text
Keyword Text
A method of analysis of the results of a Mitra type measurement of
ionospheric drift is described which is particularly suitable for an examination
of the hypothesis that in the apparent motion different scale sizes move at
different velocities instead of the motion being simply due to horizontal
movement of the neutral air.  (Abstract source unknown, formal literature,






Service Test of AS-1922/ARC Homing Antenna for AN/ARC-54 and
AN/ARC-131
Title Text
Kendall, Howard A.Author Text
Army Aviation Test Board, Fort Rucker, Alabama, Final Report, DDC No. AD
844 240L, August 1968.
Source Text
Keyword Text
The US Army Aviation Test Board Service tested the AS-1922/ARC homing
antenna to determine its suitability for Army use.  The AS-1922 was operated
with AN/ARC-54 and AN/ARC-131 radio sets on U-6A, U-21A, UH-1H, and
CH-47B aircraft.  Operational testing totaling 130 hours was conducted during
day and night in simulated tactical situations.  False on-course indications
were received under various conditions on the U-6A and U-21A.  The
installation on the UH-1() and CH-47() helicopters was suitable.  The reception
range of the AN/ARC-131 radio set was reduced substantially with the AS-
1922.  Three deficiencies and one shortcoming were found during the test.  It
was concluded that the AS-1922 is not suitable for Army use on the U-6A
aircraft, or for use with the AN/ARC-131 radio set; and that the antenna is
suitable for use on UH-1() and CH-47() helicopters, on the U-21A aircraft as
selected frequencies, and with the AN/ARC-54 radio set.  It was
recommended that the AS-1922 not be accepted for use on Army aircraft until
the false on-course indications and the incompatibility with the AN/ARC-131
have been resolved.  (Author's abstract, technical report, English language,
document not available, aircraft antennas, radio homing, direction finding,
aircraft antennas, airborne, radio equipment, transmitter-receivers, Army
aircraft, helicopters, radio beacons, radio reception, ranges, acceptability,
performance, maintainability, AS-1922 antennas, AN/ARC-54, AN/ARC-131,






Service Test of AS-1922/ARC Homing Antenna for AN/ARC-54 and
AN/ARC-131. <NOTE> Final rept. Sep 67-Jul 68
Title Text
Kendall, Howard A.Author Text
Final Report from:  Army Aviation Test Board Fort Rucker, Ala., 31 pages;
August, 1968.
Source Text
aircraft antennas, radio homing, direction finding,
airborne, radio equipment, transmitter receivers, army
aircraft, helicopters, radio beacons, radio  reception,
range (distance), acceptability, performance
(engineering),  maintainability, An/arc-54, An/arc-131,
H-1 aircraft, H-47 aircraft, U-6 aircraft, U-21
aircraft,  NTISDODXD
Keyword Text
The US Army Aviation Test Board service tested the AS-1922/ARC Homing
Antenna  to determine its suitability for Army use.  The AS-1922 was
operated with AN/ARC-54  and AM/ARC-131 Radio Sets on U-6A, U-21A, UH-
1H, and CH-47B Aircraft.  Operational testing totaling 130 hours was
conducted during day and night in simulated  tactical situations. False on-
course indications were received under various conditions on  the U-6A and U-
21A. The installation on the UH-1() and CH-47() helicopters was  suitable. The
reception range of the AN/ARC-131 Radio Set was reduced substantially  with
the AS-1922. Three deficiencies and one shortcoming were found during the
test.  It was concluded that the AS-1922 is not suitable for Army use on the U-
6A Aircraft,  or for use with the AN/ARC-131 Radio Set; and that the antenna
is suitable for use on  UH-1() and CH-47() helicopters, on the U-21A Aircraft
as selected frequencies, and with  the AN/ARC-54 radio set.  It was
recommended that the AS-1922 not be accepted for  use on Army aircraft
until the false on-course indications and the incompatibility with the  AN/ARC-






The U.S. Navy Navigation Satellite SystemTitle Text
Kershner, R. B.Author Text
United Nations Conference on the Exploration and Peaceful Uses of Outer
Space, Vienna, Austria, presentation, International Aerospace Abstracts No.
A69-10457, 14-27 August 1968.
Source Text
Keyword Text
Discussion of the TRANSIT satellite navigation system which is capable of all-
weather, accurate position fixing every day of the year.  Conceptually, the
TRANSIT system is quite similar to a hyperbolic radio navigation system in
which the intersection of two hyperbolas serves as the user's position.
Methods of obtaining a complete navigation fix from a transmitter in a single
satellite at 600 miles altitude are reviewed.  Complications arising from the
measurement of the Doppler frequency and from ionospheric refraction of the
satellite signal are examined and the resolution of the complications  is
presented.  A description is given of  the operational components of the
TRANSIT system including the oscillator, the modulators, and the final power
amplifiers.  The memory uses magnetic cores as storage elements.  It is
divided into two parts; a "permanent" memory with 156 words of 39 bits each,
and a so-called "ephemeral" memory with 480 words, also of 39 bits.  The
attitude stabilization system of the TRANSIT satellites is described.







An Analysis for the Calibration Data of a Direction FinderTitle Text
Kiyoto, Seiichi and Miyasaka, TakeyoshiAuthor Text
University of Electro-Communications Reports, no. 24, pp. 1-12, International
Aerospace Abstracts No. A69-17533, August 1968.
Source Text
Keyword Text
Suggestion of methods of avoiding  errors in the direction finding.  The
suggested methods are particularly directed at the training of radio operators
who will have the responsibility of operating the equipment  of navigational
aids.  (Abstract source unknown, technical report, English






HF Ground Backscatter Analysis with the Aid of Computer Ray TracingTitle Text
Maliphant, R. G.Author Text




A computer program is described which fits any electron density distribution
with the minimum number of line segments required to meet a specified
tolerance while preserving continuity of slope throughout the height range of
the profile.  The equation for the line segments is such that analytic
expressions may be obtained for the various propagation parameters required
in a ray-tracing program.  The high speed with which ray paths may be
calculated by the use of this technique permit stepped frequency backscatter
records to be synthesized and plotted directly on the computer output form.
A description is given of some of these plots and  the general features are
discussed.  The possibility of reversing the process is then considered and
the final section is devoted to a discussion of the problems involved in
translating experimental backscatter records into synthetic oblique incidence
ionograms for particular paths.  (Author's abstract, formal literature, English






DF Interferometer for the 2- to 10-MHZ RangeTitle Text
Martin, P. E., Mathews, R. B. and Dodge, C.Author Text




Development of the digital computer program for simulation of interferometer
performance when illuminated by multi-ray signals has continued while the
previously developed computer programs have been used to reduce
experimental data from the five-element breadboard interferometer having
orthogonal baselines.  Work on the breadboard system has also progressed
to the point of system design for the final model, including antenna system;
sequencer requirements; on-line digital computer; and an analog calibrator to
provide DF bearings independently of the digital computer.  Preliminary
experimental bearing data have been obtained with good results on the
breadboard interferometer array using WWV transmissions at 10 MHZ as a
test signal.  No a priori data regarding the station location were used in the
computations.  Tests have been conducted to determine how well crossed
vertical loops can be summed in quadrature using commercially available
quadrature hybrids.  Experiments using vertical and almost horizontal
polarization for frequencies between 4 and 10 MHZ showed deviations from an
omnidirectional azimuth pattern of less than ±1 dB.  Use of the hybrids will
require preamplifiers between the antennas and the hybrid input in order to
avoid summation loss and the resulting decrease in system sensitivity.
Measured sensitivities with preamplifiers, 40-inch loop, and hybrids are less
than 3 microvolts per meter from 3 to 10 MHZ and less than 5 microvolts per







1968 Aleutian Islands Experiment Ocean-Bottom Seismographic
Experiments.  <NOTE> Final Report.
Title Text
McDermott, Joseph G., Kimler, Benjamin F., BeAbout, Edgar G.,
Harley, Terence W.
Author Text
Final Report from:  Texas Instruments Inc Dallas Science Services Div., 48
pages; August, 1968.
Source Text
seismology, Aleutian islands, ocean bottom, seismic
waves, velocity, structural  geology, phased arrays,
explosions, thickness, direction finding, buoys,
display  systems, underwater sound, sound transmission,
underwater equipment, navigation,  automation,
instrumentation, earth crust, Vela uniform, NTISDODXD
Keyword Text
The 1968 Aleutian Islands Experiment's objective was to obtain and analyze
data for the  determination of thicknesses and seismic velocities of crustal
structures in the Amchitka  Island vicinity.  The following experiment
preparations were accomplished:   modifications and routine maintenance of
OBS and auxiliary equipment were completed;  a completely detailed
technical plan was submitted; the ship was selected; condition of  field
equipment located outside the TI Dallas facilities was evaluated; operating
and  documenting procedure for field navigation was established; and a
complete  hydro acoustic program was outlined.  A central timing system
was designed to provide  an accurate time signal for coordinating all
shipboard functions on a `real-time' basis. An  automatic direction-finder
which provides a unit location system with a visual display was  designed to
facilitate recovery operations. Official notification of the present contract's
partial termination for the convenience of the Government was received on 9
May 1968.  An immediate response was made to the contract change notice,
resulting in modified  program objectives and schedules in compliance with






Empire Project-Electromagnetic Performance Information  Research.
<NOTE> Final Technical Report. 1 Jun-31 Jul 68
Title Text
no authorAuthor Text
Technical Report from:  Control Data Corp Bethesda Md Washington
Systems Div., 48 pages; August, 1968.
Source Text
electromagnetic compatibility, documentation, data
storage  systems, information retrieval, antennas,
propagation,  sources, frequency, statistical analysis,
indexes, microfiche, empire project
Keyword Text
Additions were made to the data base with emphasis on Antennas  and
Propagation; moreover, these additions and those made  during Phase IV in
its entirety were scanned for assignment to  nine categories of interest to the
Electromagnetic Systems  Division in its Microfiche Dissemination Program.
The  pertinent literature references accompanying these categorized
EMPIRE documents were prepared in standardized format for  microfiche
input. Subject areas of interest were Electronic  Countermeasures, Direction
Finding, Ducting, Earth/Satellite  and Satellite/Earth Paths, Laser/Range
Finding, Lobe Control,  Over-the-Horizon Propagation, and Troposcatter
Techniques.  Data on citation indexing which had been collected during
Phase IV were rearranged in order to learn of the productivity  of the
respective authors and of their relation to corporate  entities responsible for
the literature articles that had been  published. In addition, a total of 221
document additions was  made to the data base and 21 descriptors were






An Electronic Direction Indicator for Deep-Sea Photography. <NOTE>
Technical Report.
Title Text
Pequegnat, W. E., Pittman, R. V.Author Text
Technical Report from:  Texas A and M Univ College Station Dept of
Oceanography. Report A/M-REF-68-18T, 13 pages; August, 1968.
Source Text
underwater photography, direction finding, compasses,
synchronization (electronics), deep water, design,
motion  picture cameras, exposure, operation,
photographic techniques, underwater direction indicators
Keyword Text
This report describes a new photographic compass unit for use  in magnetic
orientation of underwater photographs. The system  is of such simple design
that it can be fabricated in any  laboratory having a small shop and the
consultation of an  electronics technician. The components of the system are
easily obtained in the open market.  In essence the small  movie camera in
the compass unit photographs both the  orientation of the compass and the
time of the instant that  each bottom photograph is taken. The electronic
design permits  synchronous exposure of the movie and still bottom cameras,
 and precludes multiple exposures of the direction camera under  proper






Problems in NavigationTitle Text
Rakhovetskii, A. N., Mikhalskii, V. A., Kovalev, Ya. A.Author Text
Joint Publications Research Service, Washington, D. C.,15 pages; August,
1968.
Source Text
navigation, position finding, accuracy, direction
finding,  radio equipment, submarines, Mediterranean
Sea, corrections,  USSR, translations
Keyword Text
Contents:  Evaluating location determination accuracy from two  non-
simultaneous lines of position; Improving the accuracy of  submarine radio






Ray-Tracing Investigation of Direction of Arrival Observations of HF
Radio Waves
Title Text
Rao, N. NarayanaAuthor Text




A high frequency radio direction-finding experiment involving a transmitter near
Houston,  Texas and a receiver near Urbana, Illinois has been under progress
on a continuous basis for one week per month since March 1967.  A network
of five vertical incidence ionosondes located near and around the midpoint of
the great circle path permit the evaluation of electron density gradients along
the propagation path from true height analysis of ionograms recorded by this
network.  These gradients are used in conjunction with a three-dimensional
ray-tracing computer program to compute the expected directions of arrival of
the radio waves.  Changes in bearing resulting from temporal variations in the
electron density distribution and seasonal variations in the sunrise tilts are
investigated.  The results obtained by ray tracing are found to be in excellent
agreement with the measured bearing deviations.  Effective layer tilts are
computed from the results of ray tracing.  (Abstract source unknown, formal






Ray Tracing Investigation of the Magnetoionic Effect on Bering
Deviation in HF Transionospheric Propagation
Title Text
Rao, N. NarayanaAuthor Text
University of Illinois, Urbana, Illinois, RRL Publication No. 348, Technical
Report No. 8, August 1968.
Source Text
Keyword Text
The influence of an earth centered dipole magnetic field upon bearing deviation
of medium range HF ray paths in the ionosphere is investigated by using the
ESSA three-dimensional computer ray tracing program for a variety of
conditions involving quasi-parabolic layer models and actual electron density
profiles deduced from ionograms gathered during a direction finding
experiment.  The adequacy of the dipole model is examined by comparing the
bearing deviations obtained from it with those for a magnetic field based upon
spherical harmonic expansion using Gaussian coefficients.  (Author's






Ray Tracing Investigation of the Magnetoionic Effect on Bearing
Deviation in HF  Transionospheric Propagation.   <NOTE> Technical
Report.
Title Text
Rao, N. NarayanaAuthor Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-TR-8-RRL-PUB-348, 42 pages; August, 1968.
Source Text
ionospheric propagation, mathematical models, direction
finding, geomagnetism, high  frequency, azimuth,
deflection, computer programs, electron density,
magnetic fields,  dipole moments, errors, ray tracing,
NTISDODXD
Keyword Text
The influence of an earth centered dipole magnetic field upon bearing deviation
of  medium range hf ray paths in the ionosphere is investigated by using the
ESSA three  dimensional computer ray tracing program for a variety of
conditions involving  quasi-parabolic layer models and actual electron density
profiles deduced from ionograms  gathered during a direction finding
experiment. The adequacy of the dipole model is  examined by comparing the
bearing deviations obtained from it with those for a magnetic  field based upon






Ray-Tracing Investigation of Direction of Arrival Observations of HF
Radio Waves
Title Text
Rao, Narayana N.Author Text
Radio Science (New Series), vol. 3, pp. 796-802, August 1968.Source Text
Keyword Text





Expanded Little Ida - Experimental Results.   <NOTE> Final Report.Title Text




Final Report from:  General Electric CO Syracuse N Y Heavy Military
Electronics Dept.  Report RADC-TR-68-180, 482 pages; August, 1968.
Source Text
ionospheric propagation, radar signals, over the
horizon detection, radar, radio  transmission,
ionospheric propagation, radio transmitters, radio
interference, Greenland,  Iceland, panama, radio
receivers, New York, high frequency, propagation,
attenuation,  polarization, radar interference,
atmospherics, diurnal variations, tables (data),
graphics, power spectra, angle of arrival ,little
program, NTISDODXD
Keyword Text
This report discusses the effort performed in the areas of data collection,
reduction, and  analysis involving five major HF propagation experiments.
These experiments were  concerned with determining HF propagation mode
reliability, mode loss, azimuth of  arrival and spectrum characteristics of
individual modes. In addition a noise/interference  measurement experiment
was performed. Under this effort three propagation circuits  were instrumented
with transmitting terminals located at Thule, Greenland; Keflavik,  Iceland; and
Coco Solo, Panama and central receiving sites situated at the
Stockbridge/Starr Hill Test Annexes, Griffiss Air Force Base, New York.
Experimental  results discussed herein are primarily based on data collection
over the Coco Solo,  Panama to central New York path. A limited amount of
data collected over the Thule  path are discussed. Delays encountered in both
instrumentation and site acquisition  resulted in achieving only a small data






Electronic Location Finder SystemTitle Text
AnonymousAuthor Text
Cubic Corp., San Diego, California, Final Engineering Report, Report No.
FER/273-1, DDC No. AD 847 575L, September  1968.
Source Text
Keyword Text
A hardware-oriented study was undertaken to investigate the feasibility of
using the ELF (electronic location finder) equipment to provide steering
information of sufficient quality to enable a helicopter pilot to fly to, and hover
over, an air-rescue beacon transmitter.  A qualitative and quantitative flight
test program was conducted after the equipment had been augmented for this
task.  (Author's abstract, technical report, English language, document not
available, air-sea rescues, helicopters, direction finding signals, course
indicators, flight testing, navigational aids, aircraft antennas, air-sea rescue
beacons, target acquisition, hovering, radio frequency interference, interfaces,







Engineering Test of Homing Antenna AS-1922/ARC for AN/ARC-54 and
AN/ARC-131
Title Text
Arnold, Ernest J.Author Text
Army Electronic Proving Ground, Fort Huachuca, Arizona, USAEPG-FR-300,
DDC No. AD 843 670L, September 1968.
Source Text
Keyword Text
These tests were performed to determine the test item's technical
performance, engineering adequacy and safety characteristics.  Antenna
pattern and impedance subtests were performed using a 30 x 30 inch ground
plane and a  30 x 48 inch ground plane.  These tests were not completed with
the test item mounted on aircraft.  The test item did not meet all the technical
requirements.  Two deficiencies and four shortcomings were found.  The test
item antenna patterns did not provide adequate crossovers and collimation at
the 0 and 180 degree points.  The test items failed the vibration subtest,
developed a sensitivity to moisture during the humidity and icing  tests, and
developed corrosion during the fungus exposure.  It is recommended that the
antenna be redesigned.  (Author's abstract, technical report, English
language, document not available, radio homing, antennas, direction finding,
radio transmitters, position finding, very high frequency, acceptability, air drop
operations, vibration, environmental tests, malfunctions, ranges, electrical
impedance, fungus deterioration, rescues, interference, transmitter-receivers,
corrosion, reliability, maintainability, antenna radiation patterns, safety, dipole







An Atlas of Reduced Data Obtained in a Cooperative HF Directional
Propagation Experiment Over a 1330 Kilometer Path
Title Text
Bailey, Albert D., Ernst, Edward W., Miller, Leon J. and Wood, Walter
W.
Author Text
University of Illinois, Urbana, Illinois, RRL Publication No. 344, Technical
Report No. 7, DDC No. AD 843 049L, September 1968.
Source Text
Keyword Text
This is a collection of reduced data, arranged in chronological order.  The data
were obtained on a 1330 km propagation path between Alta Loma, Texas and
Bondville, Illinois.  Data for 13 months, 5 days per month are included (65
days).  Each daily chart contains:  (1) Oblique ionograms (propagation
modes), (2) Bearing deviation plots (azimuth), (3) Average deviation plots (20
minute and 2 hour), (4) Elevation angle of arrival, (5) Doppler data, (6) Vertical
ionograms (availability information).  (Authors' abstract, technical report,
English language, file no. 1501 and RRL 344, ionospheric propagation, radio
waves, direction finding, radio transmission, high frequency, radio signals,
propagation, ionosphere, angle of arrival, errors, graphics, radio stations,







An Atlas of Reduced Data Obtained in a Cooperative HF Directional
Propagation  Experiment Over a 1330 Kilometer Path (March 1967 -
March 1968.   <NOTE>  Technical Report.
Title Text
Bailey, Albert D., Ernst, Edward W., Miller, Leon J., Wood, Walter W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-TR-7-RRL-PUB-344, 159 pages; September, 1968.
Source Text
ionospheric propagation, radio waves, direction
finding, radio transmission, high  frequency, radio
signals, propagation, ionosphere, angle of arrival,
errors, graphics,  radio, stations, Texas, Illinois,
radio equipment, log periodic antennas, Doppler effect,
 azimuth, ionograms, NTISDODXD
Keyword Text
This is a collection of reduced data, arranged in chronological order. The data
were  obtained on a 1330 km propagation path between Alta Loma, Texas
and Bondville,  Illinois.  Data for 13 months, 5 days per month are included
(65 days).  Each daily chart  contains:  oblique ionograms (propagation
modes), bearing deviation plots (azimuth)  average deviation plots (20 minute







Very High Frequency Radiowave Scattering by a Disturbed Sea Surface,
Part I: Scattering from a Slightly Disturbed Boundary
Title Text
Bass, F. G., Fuks, I. M., Kalmykov, A. I., et al.Author Text
Trans. I.E.E.E., vol. AP-16, no. 5, pp. 554-9, September 1968.Source Text
Keyword Text
This paper considers the scattering of very high frequency (VHF)
electromagnetic waves from a random weakly corrugated surface by the
perturbation method.  The calculations show that the scattering has a
resonant nature, i.e., only certain Fourier components of the surface shape
are responsible for scattering in every given direction.  Experiments carried
out in a water basin confirmed the results of the calculations.   The
Backscattered intensity is proportional to the spectral density of those Fourier
components of  the surface oscillation that have a resonant space period.  In
these experiments, resonant maxima of the reflected signal corresponding to
the second-order approximation of the perturbation method were also
observed.  The frequency spectrum of the scattered electromagnetic field is
also investigated.  It is shown that the spectrum of the scattered radiation is
shifted from the incident frequency by a certain value related to the phase
velocity of the resonantly scattering Fourier component of the surface shapes.
 The experimentally observed dependence of the scattered intensity on
frequency and thee theoretically predicted one are very much alike.  (Abstract






Very High Frequency Radiowave Scattering  by a Disturbed Sea Surface,
Part II: Scattering from an Actual Sea Surface
Title Text
Bass, F. G., Fuks, I. M., Kalmykov, A. I., et al.Author Text
Trans. I.E.E.E., vol. AP-16, no. 5, pp. 560+, September 1968.Source Text
Keyword Text
A two-scale model of rough surfaces is considered which permits theoretical
interpretation of the features of very high frequency (VHF) scattering from
such surfaces (say, from a sea surface).  The scattering surface is assumed
to be a superposition of small-scale ripple and large waves (swell).  Reflection
from the latter may be considered by the Kirchhoff approximation.  The spatial
spectrum of corrugations is taken into consideration; the calculations based
on this model help to give an explanation of the behavior of the scattered
intensity as a function of the angle of incidence Ψ, and to establish which
factors affect this dependence at various values of Ψ.  Theoretically predicted
dependence of the scattered intensity upon radio wavelength λ, depolarization
of the scattered signal, and other features of the scattered radiation are in
good agreement with the experimental data obtained from direct
measurements.  Frequency spectra of the Backscattered signal were also
investigated (experimental measurements were carried out at wavelengths 3.2
cm, 10 cm, 50 cm, 1.5 m, and 4 m).  Observed shifts of the central frequency
agree with results of other authors (for the range of λ = 3 cm to 200 m).  The
measured values of the spectrum width appeared approximately twice those
theoretically calculated.  This may be explained by the influence of dissipative
processes and of fluctuations of the skin-deep layer drift velocities.  Space
correlation of the Backscattered signal was also investigated (both
theoretically and experimentally).  50 percent decorrelation occurs at
distances compared with dimensions of a wave slope.  (Authors' abstract,










J. Atmos. Terrest. Phys., vol. 30, pp. 1687-99, September 1968.Source Text
Keyword Text
The basic statistics of fluctuations of an electromagnetic wave after scattering
from ionospheric irregularities are derived in this paper for the oblique
incidence of a primary plane wave.  The irregularities are assumed to be
enclosed within a layer of finite thickness which is placed at a certain height
above the ground.  The spatial autocorrelation function of refractive index
fluctuations is described by anisotropic Gauss and isotropic Bessel functions.
 The results obtained are compared with the conclusions of both diffraction
and scattering theory so far achieved.  (Abstract source unknown, formal







D'antonio, R. A. and Gaffney, John E. Jr.Author Text
Trans. I.E.E.E., vol. AES-4, pp. 728-32, September 1968.Source Text
Keyword Text
ABSTRACT NO. 1:  Description of an application of digital matched filtering
techniques in the implementation of a radio-frequency interferometer.  The
system is designed to determine the bearing of a cooperative radio-frequency
source relative to a multiple antenna receiving array.  The interferometer
described differs from conventional interferometers in that it employs a carrier
modulated by a pseudo-noise sequence.  It can thus provide an unambiguous
angular resolution of the signal source.  ABSTRACT NO. 2:  This paper
describes a radio interferometer that can be employed for beaming and
attitude determination.  It differs from conventional interferometers in that it
employs a carrier modulated by a pseudo-noise sequence.   This enables it to
provide an unambiguous angular resolution of the signal source.  (Abstract







D'Antonio, R.A, -Gaffney, J. E., Jr.Author Text
IBM Corp., Cambridge, MA, USA, IEEE Transactions on Aerospace and
Electronic Systems, Vol. AES-4, No. 5, pages 28-32; September, 1968.
Source Text
radio direction-findingKeyword Text
This paper describes a radio interferometer that can be employed for beaming
and attitude  determination.  It differs from conventional interferometers in that
it employs a carrier  modulated by a pseudo noise sequence.  This enables it






Vernal Equinox DF MeasurementsTitle Text
Dodge, CarlAuthor Text
Southwest Research Institute, Technical Planning Council, San Antonio,
Texas, 30 September 1968.
Source Text
Keyword Text
A bearing program was conducted using targets along several east-west
propagation paths and one north-south propagation path to investigate the
effect of the occurrence of the vernal equinox on radio direction finding bearing
error.  Bearings taken during two-hour watches maintained on each of 17
days before the vernal equinox 1968 and 20 days after this same event were
statistically summarized by day, and by day station.  Graphs of these
statistical summaries indicate no systematical seasonal shift in bearing error
independent of target related to the occurrence equinox of periods of 45 days







A Method for Computing the Trajectory of a Radio Beam in the
Atmosphere by Treating it as a Geodetic Line in the Finsler Space
Title Text
Drozdetskii, G. A.Author Text
Radiotek , and Eleck., vol. 13, no. 9, pp. 1539-41, English translation in Radio
Engineering, pp. 1339-41, September 1968.
Source Text
Keyword Text
Method for computing trajectory of radio beam in atmosphere by treating it as
geodetic line in Finsler space; application of method of Finsler geometry to
theory of propagation of electromagnetic waves in media with refractive index
which varies in space and in general case, also in time (earth's atmosphere,
interplanetary plasma, etc.), is discussed; derivation of expression for
computing errors in determination of coordinates of cosmic objects, caused
by presence of medium.  (Abstract source unknown, formal literature, English






Effects of Polarization Rotation and Phase Delay with Frequency on
Ionospherically Propagated Signals
Title Text
Epstein, M. R.Author Text
Trans. I.E.E.E., vol. AP-16, no. 5, pp. 548-53, September 1968.Source Text
Keyword Text
When a CW skywave signal is received on a linearly polarized antenna,
polarization (Faraday) rotation  produces a variation of received signal strength
with radio frequency.  The resulting dependence of received signal amplitude
on radio frequency my impose a bandwidth limitation on pulsed signals where
waveform preservation is important.  A measure of this limitation, termed
polarization bandwidth, is defined to correspond to the bandwidth in which the
plane of polarization rotates 90º.  Computer ray-tracing calculations were
performed using a single Chapman-layer ionospheric model to determine the
1-hop polarization bandwidth as a function of geomagnetic azimuth and radio
frequency.  The polarization bandwidth was found to decrease with increasing
radio frequency and with increasingly close alignment of the propagation path
with the longitudinal component of the earth's magnetic field.  Assuming a
critical frequency of 9 MHZ and a path length of 2000 km, the polarization
bandwidth increased from a minimum of 140 kHz at 10.5 MHZ and from a
minimum of 70 kHz at 17.5 MHZ, as the propagation direction varied from
geomagnetic north to east.  A model for the 1-hop ionospheric signal channel
is proposed whose parameters are the rate of change of polarization rotation
with frequency and the phase versus frequency characteristic of the path.
These two parameters are shown to be readily determined from FM-CW or
equivalent oblique-path sounding records.  Using  this model, predictions are
made of the effects of polarization rotation with frequency, and also of
ionospheric dispersion or phase distortion, on the envelope shape of short-
pulse signals (of from 1.5 to 50 µs duration).  A pronounced waveshape
distortion due to the effects of polarization rotation on the pulse envelope was
observed when the signal bandwidth appreciably exceeded the "polarization
bandwidth" for the path.  (Author's abstract, formal literature, English






An Exact Solution for the Scattering of Electromagnetic Waves from
Conductors of Arbitrary Shape: I. Case of Cylindrical Symmetry
Title Text
Erma, Victor A.Author Text
Physical Review, vol. 173, no. 5, pp. 1243+, 30 September 1968.Source Text
Keyword Text
The problem of the scattering of an electromagnetic plane wave, incident
along the axis of symmetry one a cylindrically symmetric, though otherwise
arbitrarily shaped conductor, is solved exactly by means of a perturbation-
expansion technique developed for this purpose.  The solution obtained is an
exact analytical solution, equally valid in the near and far zones, as well as
over the entire frequency range, including the resonance region.  The general
solution is obtained, and several special cases are treated in detail.  The term-
by-term agreement of the perturbation-series solution with the known exact
solution is demonstrated analytically for the case of a sphere.  The form of the
solution is particularly well suited for methodical numerical evaluation by
machine calculation.  (Abstract source unknown, formal literature, English






Beam Steering of a Phased Array by Conjugate Element Phase ShiftingTitle Text
Glynn, ThomasAuthor Text
Trans. I.E.E.E., vol. AP-16, no. 5, pp. 597-8, September 1968.Source Text
Keyword Text
Incremental beam steering with quantized phase shifters has become a
popular method for easily shifting the beam of a phased array.  A recent paper
by Frank and Ruze derives an expression for the beam shift (or null shift) as a
function of the phase shift added to a single pair of elements
(antisymmetrically).  However, the equations derived are subject to a
restriction that the phase shift added to the pair  of elements must be very
small.  Since the authors are interested in fineness of steering, the restriction
is satisfied for the cases they considered.  This communication extends
these results, removes this restriction, and presents a general expression for
shift of the main beam as a function of the phase shift added to a pair of
conjugate elements.  (Abstract source unknown, formal literature, English






Calculations of Terrestrial Microwave Radiometric Temperatures with the
Aid of a  Digital Computer
Title Text
Hooper, John O.Author Text
Naval Weapons Center Corona Labs Calif.   Report NWCCL-TP-791-GIDEP-
081.40.00.00-X7-01, 34 pages; September, 1968.
Source Text
antennas, radiometers, surface targets, microwaves,
microwave, equipment, response,  transformations
(mathematics), algorithms, antenna apertures, antenna
radiation  patterns, computer programs, temperature,
NTISDODXD
Keyword Text
An analysis of some microwave antennas designed to give accurate
predictions of  radiometric temperatures of terrestrial targets is described. The
convolution of the  antenna response and the target temperature distribution,
which is the observed  radiometric temperature, is evaluated for rectangular
aperture and circular aperture  antennas with the aid of a digital computer.
Temperature distributions consisting of  arrays of rectangular and elliptical
targets which can be used to simulate buildings and  vehicles are considered,







Semicircular Canal and Otolithic Organ Function in Free  Swimming
Fish.  <NOTE> Doctoral thesis
Title Text
Howland, Howard ChaseAuthor Text
Doctoral Thesis from:  Max-Planck-Institut Fuer Verhaltensphysiologie
Seewiesen (West, Germany). Report AFOSR-68-2150, 235 pages;
September, 1968.
Source Text
semicircular canals, fishes, swimming, behavior,
motion, equilibrium, sensory perception, pattern
recognition, direction finding, responses, rotation,
stimulation,  mathematical analysis, experimental data,
theses, West Germany
Keyword Text
The report analyzes the physical forces acting on fish  swimming in bowls at
the end of an arm of a centrifuge. From  these analyses, the corrective forces
of the fish are  determined and their magnitudes and directions are evaluated.
Under the experimental conditions, the horizontal semicircular  canals play no
effective part in fish orientation. The other  pairs of canals are moderately or






Proposed Method for Instrument Landing of Aircraft Using Combined
Radio and Inertial Guidance
Title Text
Lewis, Frank D.Author Text




The introduction of a satisfactory instrument landing system making use of
existing ILAS radio systems would be of great economic value to the airline
industry, and to other aeronautical activities requiring flying under low-visibility
weather conditions.  It is the purpose of this correspondence to indicate a
possible solution to this problem of many years' standing, and to comment on
the use of existing facilities as the basis for this solution.  (Author's abstract,






Development of a Single Figure-of-Merit for DF Site EvaluationTitle Text
Lyons, L. A.Author Text











DF Interferometer for the 2- to 10-MHZ RangeTitle Text
Mathews R. B., Martin, P. E., Sherrill, W. M., et al.Author Text
Report No. ECOM-0198-5, September 1968.Source Text
Keyword Text
Progress on the development of the HF interferometer direction finder
equipment is reviewed for the period ending March 1968.  Operation of the
system has been achieved in preliminary form including the sum and
difference displays.  Preliminary test data are not as yet available for inclusion
in this report; however, one set of measurements on the University of Illinois
target at Houston, Texas was completed on Friday, 15 March 1968.  Results
of this are included in Appendix II.  (Abstract source unknown, technical






Cross-Correlation and Cross-Spectral Methods for Drift Velocity
Measurements
Title Text
Morgan, M. G. and Bowles, K. L.Author Text
Science, pp. 1139-42, 13 September 1968.Source Text
Keyword Text
Cross-correlation and cross-spectral methods are used in a laboratory
modeling experiment to compute the drift velocity of a structure which
undergoes internal rearrangement as it drifts in a uniform direction.  Emphasis
is placed on the problems of making such measurements in remote probing
experiments, particularly in the study of irregularities in the solar wind plasma
by radio star scintillation techniques, where the number of  observing sites is
limited to two or three.  (Abstract source unknown, formal literature, English






Beam Steering of a Phased Array by Conjugate Element Phase ShiftingTitle Text
Rashid, AbulAuthor Text
Trans. I.E.E.E., vol. AP-16, no. 5, pp. 597-9, September 1968.Source Text
theoryKeyword Text
Incremental beam steering with quantized phase shifters has become a
popular method for easily shifting the beam of a phased array.  A recent paper
by Frank and Ruze derives an expression for the beam shift (or null shift) as a
function of the phase shift added to a single pair of elements
(antisymmetrically).  However, the equations derived are subject to a
restriction that the phase shift added to the pair of elements must be very
small.  Since the authors are interested in fineness of steering, the restriction
is satisfied for the cases they considered.  This communication extends
these results, removes this restriction, and presents a general expression for
shift of the main beam as a function of the phase shift added to a pair of
conjugate elements.  In Frank and Ruze's paper, an expression is given for
the differentiated sum pattern after which they assume that for an array
phased to correctly give a  peak in the θ1 direction the argument of the sin
function must be very small.  This is correct and the sin (arg) = arg
assumption can be correctly applied.  However, after shifting the mth element
by an additional amount ∆φm, the argument will be approximately ∆φm and
their assumption becomes untrue unless ∆φm is small.  The same
simplification can be performed without this restriction if the mth term is






Theoretical and Experimental Investigation of Parasitic Loop
Counterpoise Antennas
Title Text
Sengupta, D. L., Ferris, J. E. and Weston, V. H.Author Text
Michigan University, Radiation Lab., Ann Arbor, Michigan, Final Report 8905-
1-F, STAR No. N69-14841, September 1968.
Source Text
Keyword Text
Theoretical and experimental investigations of the radiation field produced by
a single parasitic loop counterpoise antenna are presented.  Geometrical
theory of diffraction is applied to obtain theoretical expressions for the far field
produced by such an antenna.  Within the range of approximation, the
agreement between theory and experiment has been found to be very good.
In the absence of mutual coupling between the parasitic elements, the
present theory can be applied to double and multiple parasitic loop
counterpoise antennas.  The parasitic loops in general reduce the
counterpoise edge diffraction effects on the far field patterns.  The behavior of
the parasitic loop counterpoise antenna pattern near the principal maximum
is not appreciably different than the Alford loop counterpoise pattern near its
maximum. Parasitic loops increase the response of the antenna in regions of
space near the zenith θ = 00.  On the basis of the investigation it is concluded
that when suitably designed, the parasitic loop counterpoise antenna is
potentially capable of minimizing the siting errors associated with existing
VOR systems.  Three new antenna systems which may find possible
application in a VOR system have been proposed.  (Authors' abstract,
technical report, English language, document not available) (Author's






Comparison of Electrically-Long Lines Using Swept-Frequency
Reflectometry
Title Text
Sweeney, L. E. Jr.Author Text
Presented at the Fall URSI Meeting, Boston, Massachusetts, 1968.Source Text
Keyword Text







Experiments with a low polarization error loop array direction finderTitle Text
Walker, G. B., Castles, M. P., Travers, D. N.Author Text
Univ. Oklahoma, Norman, OK, USA, IEEE Transactions on Aerospace and
Electronic Systems, vol. AES-4, no. 5, pp. 752-5; September, 1968.
Source Text
antenna arrays, radio direction-findingKeyword Text
A previously reported HF loop antenna array for multi polarization direction
finding  consisting of two spaced loops is described.  The method is
compatible with twin channel  Watson-Watt operation as an Adcock so that
the direction finding process is independent  of polarization characteristics of
the element pattern.  Experimentally measured direction  finder (DF) bearings
were compared with near simultaneous polarimeter data and  conventional
crossed loops bearings.  A major reduction in polarization error was obtained
at the expense of full 360 degrees azimuth response.  It is theoretically
possible to cover  360 degrees with two similar arrays of the type investigated






Experiments with a Low Polarization Error Loop Array Direction FinderTitle Text
Walker, Gene B., Castles, M. Pike, and Travers, Douglas N.Author Text
Trans. I.E.E.E., vol. AES-4, pp. 752-5, September 1968.Source Text
Keyword Text
Description of a previously reported hf loop antenna array for multi polarization
direction finding consisting of two spaced loops.  The method is compatible
with twin channel Watson-Watt operation as an Adcock so that the direction
finding process is independent of  polarization characteristics of the element
pattern.  Experimentally measured direction finder (DF) bearings were
compared with near simultaneous polarimeter data and conventional crossed
loops bearings.  A major reduction in polarization error was obtained at the
expense of full 360º azimuth response.  It is theoretically possible to cover
360º with two similar arrays of the type investigated or with crossed loops
elements with quadrature phase shifters.  (Authors' abstract, formal literature,






Probability of Locating a Submarine within a Stated Distance  by Use of
a Range-Bearing Sensor.  <NOTE> Technical Report.
Title Text
Walsh, John E.Author Text
,  /Ceskoslovenska Akademie ved, Ustav Fyziky Atmosfery, Prague,
Czechoslovakia/.
Technical Report from:  Southern Methodist Univ Dallas Tex Dept of
Statistics.  Report THEMIS-SMU-TR-2, 10 pages; September, 1968.
Source Text
submarines, position finding, detection, sensors,
direction finding, approximation (mathematics),
probability, ranges (distance),range bearing sensors,
THEMIS project
Keyword Text
The ocean surface is considered to be a geometrical plane, and  locations
under the surface are points of a three-dimensional  rectangular coordinate
system. The general problem is to  estimate the surface position beneath
which a submarine is  located. Estimation is based on the observed
submarine range,  and its observed horizontal bearing, as furnished by a
range-bearing sensor that is at a determined location in the  ocean. This
information, combined with an often reasonable  assumption about the true
vertical bearing, yields an  approximate estimate.  The specific problem is to
evaluate the  probability that the true (surface) location of the submarine  is
within a stated distance of the estimated location.  An  approximate
expression is developed for the value of this  probability, subject to some






Zero-Doppler positioning system.Title Text
Weibach, Wolfgang G. A., Stann, Barry L.Author Text
Harry Diamond Lab, Adelphi, MD, USA, Harry Diamond Lab Tech Report HDL
TR 1968, September 1981, 96 pages, 1968.
Source Text
radio direction finding, military communications,
Doppler effect
Keyword Text
This report investigates a radio positioning system for forward artillery
observers.  The  theoretical basis is derived, and implementation schemes are
discussed.  The preferred  implementation is developed in detail, and an
experimental hardware model is described,  giving performance specifications
and circuit diagrams of the more important  subassemblies.  A program of
simulated field tests of various degrees of complexity was  carried out in the






Avionics for Light Observation HelicopterTitle Text
AnonymousAuthor Text
Government Affairs Inst., Research Division, Washington, D.C., Technical
Information Report, DDC No. AD 853 367, October 1968.
Source Text
Keyword Text
Light observation helicopter (LOH) avionics consist of lightweight
communication, navigation, and denfification equipment to be sued primarily
in the Cayuse OH-6A helicopter.  VHF-FM, VHF-AM, and UHF-AM radio
transceivers, two communication controls, an IFF transponder system, an
automatic direction finder, a gyromagnetic compass set, and associated
antennas, cabling, controls, and test equipment are included and are in
limited production.  The transceiver sets were designed for maximum
commonality of parts, maintainability, and flexibility for improvement, growth,
and varied uses.  (Author's abstract, technical report, English language,
document not available, radio communication systems, helicopters,
navigational aids, transmitter-receivers, denfification system, transponders,
direction finding, automatic, gyro compasses, control panels, radio
equipment, avionics, H-6 aircraft, OH-6A aircraft, AN/ARC-114, AN/ARC-115,






Direction Finder Set AN/ARN-89(XC-2)Title Text
AnonymousAuthor Text
Technical Information Report, DDC No. AD 848 497, October 1968.Source Text
Keyword Text
The AN/ARN-89(XC-2) direction finder set is a lightweight radio-frequency
navigation aid that is used in the OH-6A Cayuse light observation helicopter
and the AH-56A Cheyenne attack helicopter and that may be installed in
other Army aircraft.  It receives AM or keyed continuous-wave signals from
ground reference points and automatically indicates the azimuth of such
points to provide data on aircraft heading and position.  In other modes, it can
be used as a communications receiver or as a manually controlled aural-null
direction finder.  The main components are a loop antenna, a radio receiver,
an impedance-matching amplifier, a control unit, and interconnecting cables.
(Author's abstract, technical report, English language, document not
available, direction finding, radio equipment, tactical air support, automatic,
helicopters, airborne, loop antennas, radio navigation, AN/ARN-89(XC-2),










sponsored by the U.S. Department of Housing and Urban Development, Office




ABSTRACT NO. 1:  These are the very long proceedings of a conference held
to discuss PULSE.  Most suggested systems for AVM can be classed as
PAVM, DAVM, or TAVM.  The report contains presentations by several
companies having to do with their hardware or systems work on the general
subject.  Some experiments for TAVM concerned with multiple path
propagation and consequent errors are described at three frequencies.  A
series of experiments for optimizing TAVM and DAVM design are discussed.
ABSTRACT NO. 2:  The purpose of this study has been to evaluate the
feasibility and the relative merits of alternative methods for automatic vehicle
monitoring.  Although the evaluation has been carried out under the
assumption that an automatic vehicle monitor (AVM) should be used to
enhance many aspects of urban life, the emphasis has been on applications
to transportation in general and conventional bus operations in  particular.
The evaluation of AVM usage and effectiveness has been carried out at as
general a level as possible.  This was done in order that the results of this
study might aid the Chicago Transit Authority (CTA) in evaluating proposals
by prospective manufacturers of different AVM systems.  At the same time,
some general results were desired by the Federal Government for long-term
AVM policy planning.  The results contained in this study will fulfill both
functions.  It should be pointed out, however, that this study does not
represent an exhaustive treatment of all AVM problems.  The time constraint
of three months for the study and the specific interests of CTA did not allow a
full examination of AVM usage or effectiveness.  The most notable result of
the study has been the clear demonstration of the technical feasibility of
several types of trilaterating automatic vehicle monitors (TAVMs).  It had been
hypothesized by many persons at the beginning of the study that a TAVM
system would not work because of multipath errors.  Many persons have
contributed to the results of this study.  The report includes a partial list of the
principal contributors who are engineers and scientists at TEKNEKRON.
(Abstract sources unknown, proceedings, English language, document not
available, AVM, automatic vehicle monitoring, bus systems, car locator,
command and control system, communication systems, DAVM, dead
Abstract Text
reckoning AVM), dial-a-bus, digital computer, direction finding, fading filtering,
HF radio, induction radio, information display, integrated system,
interrogation, LF radio, mobile radio , modeling, multipath propagation,
PAVM, proximity AVM), PULSE, public urban locator service, ranging,
sampled data, simulation, spectrum utilization, surveillance, systems
analysis, system stability, TAVM, triangulation or trilateralization AVM,





Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
University of Illinois, Department of Electrical Engineering, Urbana, Illinois,




The continuation and extension of the studies and investigations directed
toward the design of a radio direction finder system for the MH-HF-VHF range
is being done under two tasks.  Under the first task, entitled radio direction
finder and radio location system engineering, the experimental study of a
Poynting Vector type RDF system was continued and the investigation of
pattern recognition in angle of arrival measurements on multimode signals
was continued.  In  connection with the second task, entitled directional radio
propagation and radiolocation research, the interferometer-type RDF system
and associated ionospheric probe devices are being used as an instrument for
directional propagation research and for radiolocation of short and
intermediate range target source signals.   The data processing has been
partially automated and some results of a tilt-correction program are given.
(Abstract source unknown, technical report, English language, file no. RRL
351, direction finding, radio equipment medium frequency, high frequency,
very high frequency, angle of arrival, radio transmission, radio interferometers,







The Nature of Spread-F Irregularities in AntarcticaTitle Text
Bowman, G. G.Author Text
Austral. J. Phys., vol. 21, pp. 695-714, October 1968.Source Text
Keyword Text
Some characteristics of spread-F ionograms from the Antarctic region are
discussed.  Very disturbed periods, such as when magnetic storms are in
progress, have been neglected in this analysis.  Two important characteristics
are the frequent occurrence of resolved as well as diffuse traces, and the
appearance from time to time of an enhanced trace which seems to be
produced by signals that arrive from directions close to the magnetic field
direction.  Two independent sets of spread-F traces are reported.  Several
possible models are examined and some ray tracing performed.  The analysis
favors a model that incorporates kinking of the contours of equal ionization
density to produce "wavelengths" in the ionospheric structure of some tens of
kilometers.  Because of the similarities at mid and high latitude regions, it is
suggested that similar mechanisms are operating at both regions to produce
spread-F.  (Abstract source unknown, formal literature, English






Statistical Variations in the Apparent Specular Component of
Ionospherically Reflected Radio Waves
Title Text
Boys, J. T.Author Text
Radio Science, vol. 3 (New Series), no. 10, pp. 984-990, October 1968.Source Text
Keyword Text
The specular component of an ionospherically reflected radio wave giving
highly correlated signals between elements of an array of antennas is
measured and found to vary in a way suggesting that it is Rayleigh
distributed.  Examples illustrating the rate at which variations occur are given
and it becomes clear why averages over different periods may give quite
dissimilar results.  It is inferred that there is, strictly speaking, no specular
component but a group of rays all coming from very similar directions.







Correlation of Signal Fluctuations at Two Frequencies in Propagation
Through an Irregular Medium
Title Text
Bramely, E. N.Author Text
Proc, I.E.E., vol. 115, no. 10, pp. 1439-42, October 1968.Source Text
Keyword Text
The Rytov method of calculating the signal fluctuations produced in wave
propagation through a medium containing weak random irregularities in
refractive index is used to study the correlation between the fluctuations
occurring at different frequencies over the same line-of-sight transmission
path.  Amplitude and phase fluctuations are treated separately, and explicit
results are given for three different types of irregularity spectrum function.







Correlation of Signal Fluctuations at Two Frequencies in Propagation
Through an Irregular Medium
Title Text
Bramley, E. N.Author Text
Proc. IEE, October 1968.Source Text
Keyword Text
The Rytov method of calculating the signal fluctuations produced in wave
propagation through a medium containing weak random irregularities in
refractive index is used to study the correlation between the fluctuations
occurring at different frequencies over the same line-of-sight transmission
path.  Amplitude and phase fluctuations are treated separately, and explicit
results are given for three different types of irregularity spectrum function.  The
statistical theory of wave propagation in a medium containing weak
irregularities in refractive index has been discussed by many authors, e.g.,
Chernov, Tatarski, and has found numerous applications in radio and optical
propagation in the atmosphere and ionosphere.  In this paper, the theory is
applied to the problem  of determining the correlation which may be expected
between the fluctuations in signals at different frequencies which have been
transmitted simultaneously over the same path.  The theory can be used, in
conjunction with experimental measurements of fluctuations occurring at
different frequencies, to give information about the statistical parameters of
the irregular medium.  Correlation information  of this kind is also relevant in
determining the useful bandwidth of a communication link where signal
fluctuations are produced by irregularities in the medium.  Two different
criteria have been used for the estimation of bandwidths from fluctuation data
at separate frequencies; however, the maximum bandwidth or signaling error
rate in a particular case will depend on the type of modulation system used,
and this question will not be pursued here.  (Abstract taken from author's






Observations of Radio Sources at 10.03 MHZTitle Text
Bridle, A. H. and Purton, C. R.Author Text
The Astronomical J., vol. 73, no.  8, pp. 717-26, October 1968.Source Text
Keyword Text
Studies of discrete radio sources at frequencies less than 20 MHZ are
severely hindered by ionospheric absorption and scintillation, and for this
reason very few sources had been observed at such frequencies until the
recent period of minimal solar activity.  Typical values of the total electron
content of the ionosphere were particularly low during this  period, and
observations could therefore be made at frequencies that are unsuitable for
radio astronomy during most of the solar cycle.  This paper presents the
results of observations of discrete sources made between October 1965 and
March 12966 with the 10.03 MHZ telescope at the Dominion Radio
Astrophysical Observatory, Penticton, Canada.  (Abstract source unknown,






Radio Interferometry at One-Thousandth Second of ArcTitle Text
Cohen, M. H., Jauncey, D. L. Kellermann, K. I. and Clark, B. G.Author Text
Science, vol.  162, pp. 88-94, 4 October 1968.Source Text
Keyword Text
Intercontinental interferometer base lines are used to refine our knowledge of
compact radio sources.  (Abstract source unknown, formal literature, English






Steerable Directional Antenna for Tactical Communications. Volume II.Title Text
Dean, K. G., Baker, D. W. C., Headford, P. W., Lightbody, J. M. W.,
Long, G. R.
Author Text
Final Report:  Project Mallard, Astia Document (AD)-857-413L, Vol. 1, 371
pages; October 1968.
Source Text
communication systems, tactical warfare, direction
finding, antennas, phased arrays,  communication
systems, communication and radio systems, antennas,
phase shift  circuits, broadband, impedance matching,
antenna radiation patterns, capacitors, strip
transmission lines, coupling circuits, antenna
components, tuning devices, antenna  arrays, Australia,
mallard project, NTISDODXD
Keyword Text
Two independent four-element multi-mode arrays have been constructed, one
for the  lower band, 76-174 MHZ, and the other for the upper band, 225-400
MHZ. The arrays  have been designed for testing Type C (cardioid-type)
patterns. Without adding any  significant complexity, the circuitry has been
arranged for easy conversion (by  interchanging a pair of connectors) to the
Type D arrangements (figure-of-eight  pattern) and a few Type D patterns, in
fact, have been plotted.  If considered desirable,  the operator could be given






Steerable Directional Antenna for Tactical Communications. Volume I.Title Text
Dean, K. G., Baker, D. W. C., Headford, P. W., Lightbody, J. M. W.,
Long, G. R.
Author Text
Final Report:  Project Mallard, Report Astia Document (AD)-857-414L, Vol. 2,
467 pages; October 1968.
Source Text
communication systems, tactical warfare, direction
finding, antennas, phased arrays, communication and
radio systems, antenna arrays, dipole antennas,
conical antennas, wire, antenna radiation patterns,
transmission lines, phase (electronics), phase shift
circuits, specifications, very high  frequency,
ultrahigh frequency, Australia, mallard project, mutual
impedance, tactical communications, NTISDODXD
Keyword Text
Contents:  General Assessment of the Technical Requirements of the Arrays;
 Theoretical Discussion of Mutual Coupling Problems; Antenna Elements;
Multi-Mode  Arrays; Review and Theoretical Investigations on Combiner and






Sensitivity Measurement of Radio Receivers with Ferrite Aerial by Using
the Method of the Reference Field Generator
Title Text
Diaconescu, I. and Diaconescu, F.Author Text
Telecommunicatii (Rumania), vol. 12, no. 10, pp. 385-6, October, 1968.Source Text
Keyword Text
The method is described for establishing the sensitivity of long and medium
wave amplitude modulated radio receivers, with the help of a reference field
generator.  The article also gives the relations for calculating the sensitivity
and establishes errors of this measuring method.  (Abstract source unknown,






The Relation Between Group Path and Polarization RotationTitle Text
Epstein, M. R.Author Text
J. Atmos. Terrest. Phys, vol. 30, pp. 1833-6, October 1968.Source Text
Keyword Text
It is shown that for one-hop oblique path propagation through a slowly varying
ionosphere with no collisions, the rate of variation of incoming polarization
with radio frequency is equal to one-half the group propagation time difference
between the two magnetoionic components.  This relation suggests that
simple experimental techniques to measure the incoming wave polarization
may provide the more difficult-to-measure differential group time information
necessary for obtaining very accurate electron density profiles from oblique







Test of a Monostatic FM-CW Vertical-Incidence SounderTitle Text
Fenwick, R. B. and Lomasney, J. M.Author Text
Report No. SEL-68-077, Contract No. Nonr-225(64), NR 088 019, Stanford
University, Stanford, California, October 1968.
Source Text
Keyword Text
The report describes a system for ionospheric vertical-incidence sounding
using a low-power monostatic, FM-CW homodyne-detection technique.
Advantages of such a system, as compared with the usual high-peak-power
pulse-type ionosonde, are a substantial reduction in interference to other
users of the HF radio spectrum, both local and distant, and a corresponding
reduction of the effects of  other-user interference on the sounder records.  A
test was conducted on 24 August 1967, using a second-generation version of
the Stanford FM-CW generator, together with a commercial digital spectrum
analyzer and a facsimile recorder.  Real-time ionograms were obtained over a
period of 2½ minutes, using a transmitted  power of 1 watt.  The relatively
small amount of interference produced by such a sounder would allow it to be
operated--if desired--in an HF radio receiving station.  Further improvement in
performance could be secured by increasing the isolation between the
transmitting and receiving antennas.  (Abstract source unknown, technical






Spectral Parameters of the VLF Radio Noise Observed as Functions of
the Azimuth
Title Text
Frisius, J. and Heydt, G.Author Text
Radio Science, vol. 3 (New Series), no. 10, pp. 1004-9, October 1968.Source Text
Keyword Text
The actions of a new atmospherics analyzer, which determines for every
incoming atmospheric the apparent angle of arrival together with certain
characteristics of the VLF spectrum, are briefly explained.  Then the physical
significance of the observable spectral quantities are considered by use of a
simplified version of the VLF waveguide mode theory.  Finally, spectral
observations of a 4-week period are presented in such a way that the
influence of daytime and azimuth are evident and comparison with theoretical
propagation computations is enabled.  (Abstract source unknown, formal






Spectral parameters of the VLF radio noise observed as functions of the
azimuth
Title Text
Frisius, J., Heydt, G.Author Text
Heinrich-Hertz-Inst. Schwingungsforschung, Berlin-Charlottenburg, East
Germany, Radio Science, Vol. 3, No. 10, pages 1004-9; October, 1968.
Source Text
atmospherics, noiseKeyword Text
The actions of a new atmospherics analyzer, which determines for every
incoming  atmospheric the apparent angle of arrival together with certain
characteristics of the VLF  spectrum, are briefly explained.  Then the physical
significance of the observable spectral  quantities are considered by use of a
simplified version of the VLF waveguide mode  theory.  Finally, spectral
observations of a 4-week period are presented in such a way that  the
influence of daytime and azimuth are evident and comparison with theoretical






Comparison of Ionospheric Electron Observations at Different StationsTitle Text
Klobuchar, J. A. and Rao, N. N.Author Text











A Telemetric Monitor for Determining Animal ActivityTitle Text
Knowlton, Frederick F., Martin, Paul E. and Haug, Joseph C.Author Text
J. Wildlife Management, pp. 943-8, October 1968.Source Text
Keyword Text
Design details are presented for a radio transmitter, keyed on and off by an
inexpensive motion transducer.  A piezoelectric element from a phonograph
pickup cartridge and two steel balls create voltages which trigger the transmit
circuits whenever the unit is moved.  In use, the transmitter quantifies animal
activity and permits nonvisual monitoring of daily, seasonal, and annual
activity rhythms.  It also aids in determining the effects of meteorologic or
physiologic conditions upon patterns of animal activity.  (Abstract source






Empirical Sweep Width Analysis (Air to Surface).  <NOTE> Final  rept.Title Text
Richardson, William HadleyAuthor Text
Final Report from:  Scripps Institution of Oceanography San Diego Calif
Visibility, Lab.  Report SI0-REF-68-30, 51 pages; October, 1968.
Source Text
air, sea rescues, coast guard, data processing systems,
ranges (distance), direction finding, visibility, wind,
cloud cover, air-to-surface, ocean waves, shoes, ships,
 surface targets, statistical analysis, tables, sweep
width tables, computer analysis
Keyword Text
The study considered 3861 reports of air to sea surface  sightings, converted
with range and bearing data into lateral  range distributions classified by
vessel size and altitude, on  subclasses of meteorological visibility, wind
velocity, swell  height, and cloud cover. From these lateral range  distributions
were developed a revised sweep width table and  white cap and cloud cover






Time-Delay Effects in the Spectra of Jupiter's Decametric Radiation over
a 70-KM Base Line
Title Text
Riihimaa, J. J.Author Text
The Astrophys. J., vol. 154, p. L25, October 1968.Source Text
Keyword Text
Spectral details of Jupiter's Decametric emission recorded at spaced sites
show a time shift indicating a westward motion of a shadow pattern across
the ground.  The inferred velocities, 250-350 km sec-1, are consistent with the







Shipboard Radio Direction Finder Installation for the 3 to 30 MHZ RangeTitle Text
Sherrill, W. M., Green, T. C. and Travers, D. N.Author Text
Naval Engineers Journal, vol. 80, no. 5, pp. 787-94, October 1968.Source Text
Keyword Text
This report summarizes the practical requirements for siting radio direction
finders operating in the 3 to 30 mc range and is intended primarily for the use
of personnel responsible for site selection and DF antenna  installation on
Naval ships.  The effects of reradiation from the ship's superstructure on
direction finder performance are described.  By the use of specific examples
of shipboard installations, the merits of various siting compromises are
discussed.  (Abstract source unknown, formal literature, English language,






The Prediction of Vertical IonogramsTitle Text
Treharne, R. F. and Skopal, J.Author Text
Department of Supply, Australian Defense Scientific Service, Weapons
Research Establishment, Technical Note CPD(T) 158, October 1968.
Source Text
Keyword Text
Vertical ionograms are observed and from them  predictions of ionospheric
Radiowave propagation characteristics are  made.   For some purposes the
actual ionogram  itself is needed.  This paper discusses the problem of
predicting ionograms.  (Abstract source unknown, technical report, English






Measurements  of the Coherence Ratio of Ionospherically Propagated
Radio Waves
Title Text
Whale, H. A. and Boys, J. T.Author Text
Radio Science, vol. 3 (New Series), no. 10, pp. 977-84, October 1968.Source Text
Keyword Text
Phase difference measurements made with an accuracy of 5º between pairs
of antennas separated by up to 150 yards in three directions (N, E. and SW)
show that radio waves reflected f rom the ionosphere are generally not
sufficiently stable in direction for any particular component to be regarded as
being specular in the usual sense.  It is concluded that the coherence ratio
should be regarded as equal to zero except in very special one-hop cases.
The equipment used for the measurements is described in general form.







Range and bearing measurement systemTitle Text
<Inventor> Keller, E. A.Author Text
Motorola, Inc., US Pat 3412401; 19 November, 1968.Source Text
aerospace instrumentation, distance measurement, radio
direction-finding
Keyword Text
A range and bearing measurement system using persistency of bearing as a
range  measurement criterion.  Bearing signals are derived by integration of
the received signals  forms a merit signal which is used to time the arrival of a
return echo.  The difference  between the values of successive merit signals







Mast for loop direction finding systemTitle Text
<Inventor> Meyers, E. A.Author Text
US Army, US Pat 3411111; 12 November, 1968.Source Text
radio direction-findingKeyword Text
A mast for a direction finding antenna comprising:  an elongated tubular mast;
a shielded  cable extending throughout the entire length of said tubular mast;
a hollow ferrite cylinder  supported within said tubular mast, said cable
passing through the hollow portion of said  ferrite cylinder; means for
insulating said cable from said ferrite cylinder throughout the  length of said
ferrite cylinder except at the extreme top end thereof; means for  conductively
connecting the extreme top end of said ferrite cylinder to said cable; a thin
conductive cylinder surrounding the outer portion of said ferrite cylinder and
two  conductive discs, one conductively joined to each end of said cylinder






Direction Finder Set, RadioTitle Text
AnonymousAuthor Text
Army Test and Evaluation Command, Aberdeen Proving Ground, Maryland,




The objective is to provide general test procedures required to determine the
technical performance characteristics of radio direction finder sets.  (Author's
abstract, technical report, English language, document not available, radio
equipment, test methods, direction finding, radio equipment, reliability, army






Special Issue on Electronic ScanningTitle Text
AnonymousAuthor Text
Proc. I.E.E.E., vol. 56, no. 11, November 1968.Source Text
Keyword Text
This issue, pertaining to electronic scanning, has some articles pertinent to
radio direction finding.  (Abstract written for purpose of this publication by








Brumberger, Harry, Stein, Richard S. and Rowell, RobertAuthor Text
Science and Technology, no. 68, pp. 34-42, November 1968.Source Text
Keyword Text
Information about the size and concentration of particles is becoming of
increasing importance industrially, not just in air and water pollution studies
but also in such major processes as the production of plastics.  The
scattering of electromagnetic radiation  is a rapid and nondestructive way to
get a great deal of this information.  It is a method which is applicable for
studying a wide range of sizes and shapes, all the way from nuclear particles
to satellites.  The advent of lasers as a source of highly monochromatic
coherent light has speeded things up from hours to milliseconds and made it
possible to follow any rapid changes taking place.  (Abstract source






Collision Avoidance: A Bibliography, 1955 - September 1968Title Text
Bulford, Dorothy E.Author Text
Final Report No. NA-68-54, Department of Transportation, Federal Aviation
Administration, National Aviation Facilities Experimental Center, Atlantic City,
New Jersey, AD 677942, November 1968.
Source Text
Keyword Text
The Federal Aviation Administration is dedicated to providing a safe and
efficient system for the utilization of national airspace.  The prevention of mid-
air collisions is  a highly important aspect of overall FAA efforts.  To assist
both government and the aviation industry in their study of collision avoidance
matters, this bibliography, containing 1013 titles, has been compiled.  It was
in 1955 that the Air Transport Association requested industry proposals on
collision avoidance systems.  The year 1955 has been selected as the year
to begin this list of references.  A preliminary CAS bibliography was published
in May 1967 to meet the immediate needs at NAFEC.  This new and much
enlarged bibliography contains a subject index and replaces the previous
edition (identified as AD 652606 in DDC).  (Author's abstract, bibliography,






Universal Azimuth Indicator for Remote Operator's ConsoleTitle Text
Guerriere, T. V.Author Text
Final Report No. 20, Technical Report ECOM-0050-F, Contract DAAB07-67-C-
0050, Servo Corporation of America, Hicksville, NY for U.S. Army Electronics
Command,  Fort Monmouth, NJ, November 1968.
Source Text
Keyword Text
A new, lightweight, instantaneous-visual Universal Azimuth Indicator is
described.  The indicator is capable of displaying both analog (CRT) and
digital (4-digit Nixie) indications of bearing information, generated by several
types of direction finding equipment.  It may be used in local installations or
installations as remote as one mile from the antenna.  Full design and
performance data are given with a summary of equipment compliance tests.






Universal Azimuth Indicator for Remote Operator's ConsoleTitle Text
Guerriere, Thomas V.Author Text
Servo Corp. of America, Hicksville, Long Island, N.Y., Report No. SCA-666-00-
R-20, ECOM-0050-F, November 1968.
Source Text
Keyword Text
A new, lightweight, instantaneous, visual universal azimuth indicator is
described.  The indicator is capable of displaying  both analog (CRT) and
digital (4-digit Nixie) indications of bearing information, generated by several
types of direction finding equipment.  It may be used in local installations or
installations as remote as one mile from the antenna.  Full design and
performance data are given with a summary of equipment compliance tests.






Trial of Marconi  Astia Document (AD) 370 Radio Compass in Wessex Xs
679
Title Text
Hammond, J. C.Author Text
Aeroplane and Armament Experimental Establishment, Boscombe, Down
(England). Report AAEE/TECH/384/RAD, 25 pages; November, 1968.
Source Text
radio compasses, helicopters, direction finding, radio
navigation, performance (engineering), flight  testing,
tactical air support, mission profiles, low  frequency,
medium frequency, Great Britain, Wessex, AD 370 radio
compass
Keyword Text
Following trials of the Marconi Radio Compass AD 370 in comet  XS 235, a
trial was conducted to evaluate the performance of  the system in a helicopter
environment.  Air calibrating  swings were used to evaluate the basic
accuracy which was  found to be within specification limits. In addition the
performance was observed during a tactical sortie involving a  large number of
maneuvers, and the range performance was  checked.  In all aspects the






Optical Communication Through Multiple-Scattering Media. <NOTE>
Technical Report.
Title Text
Heggestad, Harold M.Author Text
Technical Report from:  Massachusetts Inst of Tech Lexington Lincoln Lab.
Report TR-454-ESD-TR-68-354, 116 pages; November, 1968.
Source Text
light communication systems, scattering, light
transmission,  clouds, statistical functions, diversity
reception,  mathematical models
Keyword Text
A model is developed for the effects of multiple scattering  upon optical-
frequency radiation. Attention is focused upon  situations in which the
scattering particles are large  compared to the carrier wavelength, so that
forward-scattering  predominates.  This is the case for atmospheric clouds at
visible-light wavelengths, the physical framework within which  the analysis is
carried out.  The objectives served by the  model are those of a
communications engineer desiring to  design a system for optical
communication through clouds. The  spatial variation of the intensity of light
beneath a cloud  subjected to continuous-wave illumination is modeled as the
 output of a multidimensional linear system. The approximate  impulse
response of the system is determined, in two  complementary forms, and the
approximate response below the  cloud under arbitrary illumination is shown
to be given by a  linear superposition integral. In general, the spatial  behavior
is representable as a joint function of angle of  arrival and horizontal






Horizon focusing effects observed on ionospherically reflected radio
waves
Title Text
Humphrey, L. C.Author Text
Electronics Lab. General Electric Company, Syracuse, New York, NY, USA,
Radio Science, Vol. 3, No. 11, pages 1074-84; November, 1968.
Source Text
electromagnetic wave reflection, ionospheric
electromagnetic wave propagation
Keyword Text
The focusing gain parameters associated with radio waves reflected obliquely
from the  ionosphere as derived theoretically are compared with experimental
observations.  The  description of the field in the neighborhood of the caustic
depends on the shape of the  ionosphere with respect to the earth.  For an
ionosphere concentric with the earth and a  surface location transmitter it is
convenient to describe the focusing gain in terms of the  evaluation angle of
arrival.  For a tilted ionosphere or for an elevated transmitter in which  the
caustic is elevated above the earth's surface it is convenient to describe the
field as a  function of the distance behind the cusp and above the caustic
surface.  Experimental  observations indicate both situations may exist in
nature.  The concentric ionosphere is  termed the normal situation and a gain
inversely proportional to the approximate cube of  the elevation angle was
indicated by the experimental data as opposed to a straight inverse
relationship by geometric optics.  The effect of a distorted ionosphere was
evidenced by  strong focusing gain at positive elevation angles.  It is
hypothesized that an increase in  curvature of the ionosphere can result in the
observed gains which would be consistent  with the theory.  The required







Kock, Winston E.Author Text
Microwaves, vol. 7, no. 11, pp. 46-54, November 1968.Source Text
Keyword Text
Not only are microwave holograms older than laser holograms, their everyday
application in side-looking radars also makes them more useful (at least for
the moment).  Bet that as it may, the union of laser and microwave
techniques is already important and will  continue to flourish.   (Abstract






The Deviations of Marine RadarsTitle Text
Latinskii, S. M.Author Text
Foreign Technology Div Wright-Patterson AFB Ohio. Report FTD-HT-23-1671-
67,133 pages; November, 1968.
Source Text
radar, shipborne, radar interference, ship structural
components, electromagnetic waves, diffraction, radar
antennas, errors, cylindrical bodies, direction
finding,  theory, antenna radiation patterns,
propagation, ultrahigh  frequency, USSR, TRANSLATIONS
Keyword Text
The influence of superstructure, masts and other obstacles on  the
parameters of shipboard radars is examined.  Special  attention is devoted to
the effect of shipboard obstructions  on errors in direction-finding. The
fundamentals of the theory  of radar deviations are presented, and errors in
the radar  measurement of elevation angle attributable to the influence  of the






Antennas Integrated with Transistors and Varactor DiodesTitle Text
Meinke, H. H.Author Text
Final Scientific Report, Institut fur Hochfrequenztechnik, Technische
Hochschule Munchen, Germany, DDC No. AD 687 189, November 1968.
Source Text
Keyword Text
Part 1 deals with transistorized receiving antennas. Definitions of gain,
directivity,  effective area, noise temperature, noise figure, and sensitivity are
given.  Active and passive antennas are compared concerning their noise
behavior.  The difference between noise match and power match is described.
 Definitions and measuring methods for bandwidth, selectivity,
intermodulation, and cross-modulation in active antennas are given.  Part 2
deals with transistorized transmitting antennas.  Transistor power gain and
power match to the antenna are discussed.  Measurements of the radiation of
harmonics are described.  Part 3 deals with tunable antennas.  Examples of
antennas tuned with transistors below 30 MHZ and tuned with Varactor
diodes at frequencies above 30 MHZ are given.  Part 4 shows a semidirective
antenna with adjustable pattern for vertical and horizontal scanning.  (Abstract






Temporal Reference HolographyTitle Text
Metherell, A. F.Author Text
Applied Physics Letters, vol. 13, no. 10, pp. 340-3, 15 November 1968.Source Text
Keyword Text
This paper describes a new form of acoustical and microwave holography
which obviates the need for a real or electronically simulated reference wave.
The use of linear (rather than square-law) detectors permits recording of the
instantaneous non-time-averaged object wave potential within the acoustic or
microwave cycle rather than the intensity of the sum of an object  wave and a
reference wave time-averaged over many cycles.  The time at which the
recording is made is the reference rather than a real or electronically
simulated reference wave.  To achieve the effect of a plane reference wave
making an angle θ with the hologram plane, it is necessary to record the
object wave potential instantaneously along a straight line on the hologram at
the same time as the recording line is swept with velocity v across the plane
in the direction perpendicular to the line.  Then sin θ = a/v, where a is the
speed of the acoustic or microwave radiation.  The feasibility of this method is
demonstrated by recording and reconstructing a 4.8 MHZ temporal reference
acoustical hologram made with a Sokolov ultrasonic camera system.
(Abstract source unknown, formal literature, English language, file no. 1508,






Mast for Loop Direction Finding SystemTitle Text
Meyers, E. A.Author Text




A mast for a direction finding antenna comprising: an elongated tubular mast;
a shielded cable extending throughout the entire length of said tubular mast; a
hollow ferrite cylinder supported within said tubular mast, said cable passing
through the hollow portion of said ferrite cylinder; means for insulating said
cable from said ferrite cylinder throughout the length of said ferrite cylinder
except at the extreme top end thereof; means for conductively connecting the
extreme top end of said ferrite cylinder to said cable; a thin conductive
cylinder surrounding the outer portion of said ferrite cylinder and two
conductive discs, one conductively joined to each end of said cylinder and to
said conductive cylinder.  (Abstract source unknown, patent, English






Antenna AS-2372(XE-1)/ARQ-28 Tuned VHF Spaced Loop Antenna:
Instruction Manual
Title Text
Moore, John and Hixon, S. M.Author Text
Technical Report ECOM-3069-1, Southwest Research Institute, Department
of Applied Electromagnetics, San Antonio, Texas, November 1968.
Source Text
Keyword Text
The tuned VHF spaced loop antenna, AS-2372(XE-1)/ARQ-28, resulted from
an experimental/feasibility development of a similar antenna at this laboratory
under Contract No. DAAB07-67-C-0039.  The antenna is capable of providing
accurate bearing information on any combination of direct and sky wave
signals of any polarization.  In principle, the coaxial spaced loop antenna has
a pattern which can be processed for accurate bearing information for all
signal polarizations to angles of elevation of 85º above or below the horizontal.
 Furthermore, if the antenna is installed in the presence of nearby conducting
objects, such as on the centerline of an aircraft, then some immunity to
reradiation error is obtained.  A spaced loop will have one-half the reradiation
error of a simple loop antenna for vertical polarization.  Reradiation error is
that error in a direction finder system which results from conducting  objects
near the DF antenna.  (Abstract source unknown, technical report, English






Antenna AS-2372(XE-1)/ARQ-28 Tuned VHF Spaced Loop Antenna:
Repair Parts List
Title Text
Moore, John and Hixon, S. M.Author Text
Southwest Research Institute, Department of Applied Electromagnetics, San
Antonio, Texas November 1968.
Source Text
Keyword Text
This manual contains a list of repair parts required for the  performance of
direct support maintenance for the tuned VHF spaced loop antenna.







A Flexible, HF Sweep-Frequency Sounder with Submicrosecond
Resolution
Title Text
Peden, L. L., Lomasney, J. M. and Fenwick, R. B.Author Text











Engineering Research Program in Non-communication Naval
Electronics Techniques.  <NOTE> Quarterly Status Report. No. 30, 1 Sep-
30 Nov 68
Title Text
Rambo, W. R.Author Text
Stanford Univ Calif Stanford Electronics Labs., Report SU-SEL-69-002, 53
pages; November, 1968.
Source Text
electronic warfare, electronic equipment, information
theory, signals, frequency analyzers,  frequency
synthesizers, microwave equipment, semiconductor
devices, adaptive systems,  waveform generators,
direction finding, antenna arrays, instrumentation,
radio frequency  filters, pulses, phased arrays,
research management, signal processing, NTISDODXD
Keyword Text
The following areas of research are reported:  Application of Adaptive
Components and  Techniques to Electronic Warfare Problems; Wide-Open,
Instantaneous-Frequency  Measurement Techniques; Application of Self-
Adjusting Voltage Filters to Adaptive  Signal Sorting; Navy Consulting;
Waveform Synthesis and Special Measurement  Instrumentation; and Solid-






Synthesis of Oblique Ionograms for a Quasi-Linear Ionospheric Model
and Spherical Earth-Ionosphere Geometry
Title Text
Rao, N. N.Author Text




A method is described by means of  which exact and direct  synthesis of
oblique incidence ionograms can be performed for a quasi-linear ionospheric
model with spherical earth-ionosphere geometry but neglecting earth's
magnetic field.  A sample ionogram synthesized in accordance with this
method is presented.  (Abstract source unknown, formal literature, English






Antenna Study for D/F ApplicationTitle Text
Russell, R. G., Cooper, S. E. and Wp, H. A.Author Text
Defense Systems Division,  Syracuse University Research Corp. Syracuse,
New York, Report No. DSD R-219, November 1968.
Source Text
Keyword Text
The feasibility of utilization of a short dipole, elevated array has been
demonstrated on ground-wave signals and sky-wave signals.  The feasibility of
sky-wave ranging has also been demonstrated.  Theoretical and experimental
results are included.  A data package has been submitted for the interim
replacement for the AN/TRD-21 antenna system.  (Abstract source unknown,
technical report, English language, file no. 1503, AN/TRD-21 replacement,







Antenna Study for D/F Application.   <NOTE> Semi-annual Progress
Report. 1 Jan-30  Jun 68
Title Text
Russell, Richard G., Cooper, Stephen E., Schuman, Harvey K.Author Text
Syracuse Univ Research Corp N Y Defense Systems Div., Report DSD-R-
219,  73 pages; November, 1968.
Source Text
radio compasses, direction finding, dipole antennas,
antenna arrays, propagation,  ionosphere, active, sky,
attenuation, data processing, broadband, goniometers,
radio  interference, phase (electronics), feasibility
studies, accuracy, errors , district of  Columbia,
Vietnam, high frequency, radio signals, surface waves,
sky waves, tilt angle, NTSDODXD
Keyword Text
The feasibility of utilization of a short dipole, elevated array has been
demonstrated on  ground-wave signals and sky-wave signals. The feasibility of
sky-wave ranging has also  been demonstrated.  Theoretical and experimental
results are included.  A data package  has been submitted for the Interim






Contribution to the theory of wandering of the effective center of
secondary radiation
Title Text
Shirman, Ya. D., Golikov, V. N.Author Text
Radiotekhnika i Elektronika, Vol. 13, No. 11, pages 2077-9, Translation:
Radio Engineering and Electronic Physics; November, 1968.
Source Text
radar theoryKeyword Text
Fluctuations in the angle of arrival of radar signals may, in some cases be
due to  wandering of the effective center of the secondary radiation.  An
attempt is made to  establish a relationship between the results for the
departure from the center, obtained  from the analysis of angular
measurements, and range measurements.  The concept of the  effective
center of secondary radiation is clarified and the wandering of this center
versus  target movement is studied.  The theory is illustrated, taking the case
of a secondary group  radiator, consisting of two point surfaces.  The effect of







Mode Separation Performance EvaluationTitle Text
Abraham, Leonard G., Levesque, Alan, Raemer, Harold, Trafton, Paul,
et al.
Author Text
Applied Research Lab., Sylvania Electronic Systems, Waltham, Mass.,
Report No. F-7182-1, Contract DAAB03-67-C-0260, December 1968.
Source Text
Keyword Text
Considerable effort has already been put into improving HF radio-wave
direction finding.  This contract has as its goal the evaluation of a group of
radio-wave mode separation techniques.  It is anticipated that successful
mode separation would lead to improved direction finding.  The various
separation techniques investigated were implemented by software on a digital
computer and tested; first, on simulated data and, secondly, on field data
supplied by the Institute of Telecommunication Sciences, Boulder, Colorado.
Each of the separation techniques investigated have been previously studied
theoretically.  This report contains conclusions and recommendations on
each of them.  As a result of previous theoretical investigations, attention was
focused in this study on the use of a vertical array over a ground plane.  A
statistical approach using the Maximum Likelihood notion used the data out
of the beam former that was normally attached to the array elements.  Its
performance was bout as good as that of the least squares fitting process
that used the data directly from the array elements.  *The so-called selective
readout principal evolved into waiting until only a single plane wave was
apparently incident on the array.  Its performance was not as encouraging
since it universally isolated only one mode out of the several present.  The
fourth technique, known as gross scan, used the maximums and minimums
of a single scan together with a very limited amount of information about the
beam former such as beamwidth and first sidelobe level.  It turned out not  to
be a serious competitor of the other techniques but rather a useful preliminary
processing step that was used to start the more sophisticated ones.  An
additional task of implementing a Mills T type system in software on the
computer was added to the contract.  The formed beam outputs of the vertical
and a co-located horizontal array were used.  No spectacular increase in
resolution could be attributed, however, to this technique, although it did
seem to reject local interference.  This report also reports on several auxiliary
items that were investigated.  This contract was known by the title "Mode
Separation Performance Evaluation," Contract Number DAAB03-67-C-0260.
Its period of performance ran from April 1967 to December 1968.  (Abstract
source unknown, technical report, English language, file no. 1497,
ionospheric mode separation, direction finding, HF radio-wave propagation,
Abstract Text





Doppler Direction Finding Instrumentation and Techniques StudiesTitle Text
Beukers, John M. and Williams, ChristianAuthor Text
Beukers Labs Inc., Hauppauge, N.Y., Research and Development Technical
Report ECOM-02567-F, Final Report, December 1968.
Source Text
Keyword Text
This report describes work accomplished on a contract to further the state of
the art of high frequency direction finding and improve the performance of the
existing AN/TRD-15 Doppler high frequency direction finder.  Numerous
methods for the collection and processing of data from a circular array of
antennas have been considered.  The study work has led to the design and
fabrication of breadboard instrumentation which has received a field
evaluation.  The work has produced an HF direction finder of advanced
capability with improvements in many areas such as signal sensitivity,
modulation handling ability, accuracy and the possibility of improved operator
performance.  The report describes the configuration for a recommended
system.  In addition, certain improved components have been designed and
built which are applicable to both the existing and recommended DF
systems.  A cable repeater has been designed for removing the HF spectrum
over a coaxial cable.   The repeater has a frequency response which
compensates for the attenuation characteristic of the cable.   An antenna
impedance matching unit was designed so that the direction finding system
can use shorter antennas while maintaining sensitivity.  A unique feature of
this impedance matching unit is built-in lightning protection.  A solid state
commutator has been designed having a zero insertion loss over the range of
frequencies from .5 - 30 MHZ.  This unit has low power consumption and is
suited for operation at a remote antenna site.  (Abstract source unknown,






Digital Data Processing in Ionospheric SoundingTitle Text
Gowell, R. W., Bibl, K., et al.Author Text
Air Force Cambridge Research Labs, L.G. Hanscom Field, Bedford, Mass.,
AFCRL-68-0664, Instrumentation Papers, No. 155, December 1968.
Source Text
Keyword Text
Data collection in the field of environmental science using analog methods
has become highly problematic due to the immense information density of
most measurements.  One possible solution to this problem is the selection
of parameters prior to the recording of the data.  Certain aspects of the
proposed solutions, as well as modern data analysis methods, require
preprocessing and digital recording of the information.  A sounding system
comprising an airborne Granger 3905-1 ionospheric sounder and a pulse
amplitude digitizer uses the approach of parameter selection.  As a part of an
airborne ionospheric laboratory, this equipment has been successfully used
for absorption measurements during two eclipse expeditions, for
investigations of the South Atlantic Magnetic Anomaly, and for the study of
the influence of the albedo on the D-region ionization.  Further experiments
such as the study of ionospheric irregularities and the ground reflectivity are







A Statistical Ray Analysis of the Scattering of Radio Waves by the Solar
Corona
Title Text
Hollweg, J. V.Author Text
Astron. J.,  (U.S.A.), vol. 73, no. 1365, pp. 972-82, December 1968.Source Text
Keyword Text
The scattering of radio waves by an anisotropically turbulent solar corona
exhibiting large-scale refraction (due to a radial gradient in average electron
density) is discussed in terms of a statistical ray analysis similar to that of
Chandrasekhar.  The corona is assumed to be spherically symmetric
throughout.  The ray equations of geometrical optics are written in terms of
the spherical coordinate system natural to the solar corona, and discussed
for the case of an anisotropically turbulent corona for which the electron
density may be known in only a statistical sense.  A linear perturbation
analysis is employed to obtain explicit solutions for the statistical fluctuations
in the ray position, signal  phase, and pulse propagation times.  The general
expressions thus obtained are discussed in particular for the special case of
nearly linear rays.  It is shown that at appropriate frequencies even very slight
ray bending can have a significant effect on the fluctuations in the times of
propagation of pulse signals across the corona.  Throughout the work we
seek to provide a proper analytic framework in which to interpret observed
fluctuations in the apparent source position (or angular size), the arrival times
of pulse signals, and variations in the signal bandwidth.  Our attention is
drawn specifically to deducing, as functions of distance from the sun, the
mean-square fluctuations in electron density, the statistical correlation
h=lengths, and the degree of anisotropy.  We point out that the scattering
data available at present is consistent, beyond some ten solar radii, with a
coronal density behaving as τ-2, a degree of anisotropy nearly constant with
distance from the sun, and a statistical correlation length which during solar
minimum does not vary with (τ) near solar maximum indicating that the
interplanetary plasma develops a radial filamentary structure as solar
maximum is approached.  In the region three to six solar radii, we find
a2/b SS-01162, where a is the correlation length in the radial direction and b
the correlation length in the transverse direction.  This behavior can result if
both the anisotropy ratio a/b and the transverse correlation length vary linearly







Development and Testing of HF Wire-Grid Lens Antenna. Volume  III.
<NOTE> Final Report.
Title Text
Jones, E. M. T.Author Text
Final Report from:  Trg Inc Menlo Park Calif., Report FAA-RD-68-26-Vol-3,
111 pages; December, 1968.
Source Text
lens antennas, air traffic control systems,
electromagnetic  lenses, antenna feeds, high frequency,
radio communication  systems, diversity reception,
Hawaii, wire, radio  transmission, errors, direction
finding
Keyword Text
The report describes the results of a series of measurements  made on the
FAA multi-beam Wire-Grid Lens HF Antenna (located  at Molokai, Hawaii)
during the summer of 1967 to determine its  message traffic-handling capacity
when equipped with optimized  feeds. Error rate measurements were made of
signals received  on the lens operating simultaneously in the simplex mode
and  the angle-diversity mode in which a signal is simultaneously  received on
a pair of beams pointing in slightly different  azimuth directions. The tests
were carried out by TRG under  the overall supervision of FAA and AFCS
representatives. The  median binary error rate for the simplex mode of
operation was  found to be 0.00033, while the median binary error rate for  the
angle-diversity mode of operation was found to be 0.000027  which represents
a 12 to 1 improvement. Optimized feed binary  error rate measurements were
also made on circuit 100 wpm  radio teletypewriter signals alternately
received on the lens  and a station rhombic for comparison with the error
rates. The  essential test conditions of the previous tests were  duplicated.
The simplex binary error rate ratio of the lens to  a rhombic was found to be






Antennas Integrated with Transistors and Varactor Diodes. <NOTE> Final
Scientific Report. 1 May 66-30 Nov 68
Title Text
Meinke, H. H.Author Text
Technische  Hochschule Munich (West Germany) Institut Fuer,
Hochfrequenztechnik.  137 pages; December, 1968.
Source Text
antennas, integrated systems, transistors, Varactor
diodes,  gain, noise (radio), impedance matching, radio
frequency power,  sensitivity, tuning devices,
direction finding, modulation,  West Germany,
antennafiers
Keyword Text
Part 1 deals with transistorized receiving antennas.  Definitions of gain,
directivity, effective area, noise  temperature, noise figure, and sensitivity are
given.  Active  and passive antennas are compared concerning their noise
behavior.  The difference between noise match and power match  is
described. Definitions and measuring methods for bandwidth,  selectivity,
intermodulation, and cross modulation in active  antennas are given.  Part 2
deals with transistorized  transmitting antennas. Transistor power gain and
power match  to the antenna are discussed.  Measurements of the radiation
of harmonics are described.  Part 3 deals with tunable  antennas. Examples
of antennas tuned with transistors below 30  MHZ and tuned with Varactor
diodes at Frequencies above 30 MHz  are given. Part 4 shows a semidirective






TACAN Bearing-Distance Measuring Equipment.  <NOTE> Final  Report.Title Text
Merritt, D. IAuthor Text
Final Report from:  ITT Avionics Div Nutley N.J.  Report FAA-RD-69-10, 147
pages; December, 1968.
Source Text
radio navigation, test equipment (electronics), radio
equipment, feasibility studies, flight  testing,
direction finding, range finding, flight control
systems, TACAN, SEAL (Signal Evaluation Airborne
Laboratory), signal  evaluation airborne laboratory,
Distance, measuring equipment
Keyword Text
A program was conducted to design and develop a feasibility  model of a
TACAN Bearing-Distance Measuring Equipment for use  in an improved
navigational aid flight inspection system,  referred to as SEAL (Signal
Evaluation Airborne Laboratory).   The purpose of the TACAN portion of the
flight inspection  system is to evaluate the quality of a signal emanating from
a selected TACAN ground facility.  This purpose is  accomplished by use of a
highly accurate TACAN  Bearing-Distance Measuring Equipment such that
the data  obtained is representative of the characteristics of the  radiated
signal.  In-flight monitoring and recording of the  data permits subsequent data
reduction and computation of the  quality of the TACAN signal to a high
degree of accuracy. The  design consists of independent bearing and
distance measuring  equipments, providing for simultaneous data collection






TACAN Bearing-Distance Measuring EquipmentTitle Text
Merritt, D. I.Author Text




A program was conducted to design and develop a feasibility model of a
TACAN bearing-distance measuring equipment for use in an improved
navigational aid flight inspection system, referred to as SEAL (signal
evaluation airborne laboratory).  The purpose of the TACAN portion of the flight
inspection system is to evaluate the quality of a signal emanating from a
selected TACAN ground facility.  This purpose is accomplished by use of a
highly accurate TACAN bearing-distance measuring equipment such that the
data obtained is representative of the characteristics of the radiated signal.  In-
flight monitoring and recording of the data permits subsequent data reduction
and computation of the quality of the TACAN signal to a high degree of
accuracy.  The design consists of independent bearing and distance
measuring equipments, providing for simultaneous data collection and
position updating.  (Author's abstract, technical report, English language,
document not available, radio navigation, test equipment, radio equipment,
feasibility studies, flight testing, direction finding, range finding, flight control







Characteristic Waves on an Infinite Cylindrical Antenna in a Plasma
Medium
Title Text
Miller, Edmund K.Author Text
Radio Science, vol. 3, no. 12, pp. 1175-78, December 1968.Source Text
theoryKeyword Text
Discussion of an analysis of the current on an infinite cylindrical dipole
antenna immersed in a lossy plasma medium that may, in the general case,






Infinite Cylindrical Antenna in a Uniaxial Compressible PlasmaTitle Text
Miller, Edmund K.Author Text
Can. J. Phys., vol. 46, pp. 2846-9, 15 December 1968.Source Text
Keyword Text
Numerical values are given for the admittance of an infinite cylindrical antenna
in a uniaxial plasma, taking into account both plasma compressibility and a
vacuum sheath.  The susceptance is found to exhibit no significant sheath or
compressibility dependence above the plasma frequency (fp) and only a slight
dependence on these factors below fp.  The conductance behavior shows no
significant influence of compressibility or sheath in the range centered about
fp, in which it is relatively constant in value except for a slight minimum at fp.






Pulse Sounding with Closely Spaced Receivers as a Tool for Measuring
Atmospheric Motions and Fine Structure in the Ionosphere
Title Text
Pfister, W. and Bibl, K.Author Text
Ionospheric Physics Lab., Air Force Cambridge Research Labs., L.G.
Hanscom Field, Bedford, Mass., AFCRL-68-0662, Environmental Research
Papers, No. 295, Project 7663, December 1968.
Source Text
Keyword Text
In Part I, the objectives as well as the details of the conventional type of
correlation analysis are critically examined and deficiencies are pointed out
with suggestions for possible improvement.  In Part II, a new technique for
measuring amplitude and phase fluctuations is described, preliminary results
are presented and the advantage of combining amplitude and phase
information is emphasized.  (Abstract source unknown, technical report,






Bearing Deviation in HF Transionospheric Propagation. I. Exact
Computations for Some Ionospheric Models with no Magnetic Field
Title Text
Rao, N. N.Author Text
Radio Science, vol. 3 (New Series), no. 12, December 1968.Source Text
Keyword Text
Expressions are derived for the exact computation of bearing deviation and
other high frequency radio ray-path parameters in a model ionosphere with no
magnetic field, but with electron density varying in three dimensions.  The
three-dimensional variation is simulated by assuming a spherically symmetric
ionospheric model, but with its center of curvature displaced from the center
of the earth and by launching the ray out of the plane containing the
transmitter and the two centers of curvature.  Some numerical results for the
ray-path parameters are presented for the quasi-parabolic and quasi-linear
models.  Applications of the exact solutions are considered in a companion







Bearing Deviation in HF Transionospheric Propagation. II. Applications
of Exact Computations
Title Text
Rao, N. N.Author Text
Radio Science, vol. 3 (New Series), no. 12, pp. 1119+, December 1968.Source Text
Keyword Text
This paper deals with two applications of the exact computations of  the ray-
path parameters and in particular, the bearing deviations for an eccentric
model ionosphere with no magnetic field derived in a companion paper.
These are (a) evaluation of the ITSA three-dimensional ray-tracing computer
program and (b) investigation of direction-of-arrival observations of HF radio
waves.  In both cases, very good agreement has been found between the two
sets of results.  (Abstract source unknown, formal literature, English














The characteristics of corona discharges are discussed and their effects on
communication  equipment are investigated.  Special equipment available for
the location of discharges to  a high degree of accuracy and a range of
instruments manufactured for the purpose are  described, including ferrite
antenna pick-ups, cable probes, matched coupling units and  locating






The Interferometer in Radio AstronomyTitle Text
Swenson, G. W. Jr. and Mathur, N. C.Author Text
Proc. I.E.E.E., vol. 56, pp. 2114-2130, December 1968.Source Text
Keyword Text
A theory is developed for the response of a two-element radio interferometer
to a partially coherent field, without restriction as to bandwidth or antenna
properties.  It is shown that for a complete incoherent source the narrow-band
interferometer output is a component of the Fourier transform of  the  source
brightness, which can therefore by mapped by repeated interferometer
observations.  A partially or completely coherent extended source, on the
other hand,  cannot be mapped by this technique.  The history of radio
interferometry in astronomy is discussed and examples are given of the
current uses of the technique in the precise measurement of source
positions, in the measurement of the diameters of extremely small sources,
and in the detailed mapping of complex sources.  (Abstract source unknown,






Angle diversity testsTitle Text
Travis, G. W.Author Text
Bell Telephone Labs. Inc., Holmdel, NJ, USA, pp. 518-23, Nat. Electronics
Conference Inc, Oak Brook, IL, USA, pages XVIII+913, Illinois Inst. Technol.,
IEEE, Region IV, Northwestern Univ., Univ. Illinois; December, 1968.
Source Text
diversity reception, testing, tropospheric
electromagnetic wave propagation
Keyword Text
The notion of angle diversity techniques is based on the idea that if the angle
of arrival of  the signal changes sufficiently to be out of the beam of the narrow
receiving antenna  pattern, an array or steerable beam might be used to adapt
or follow the source of the most  useful signals.  A comprehensive test
program has never been performed because the long  test bed was not
available and a reliable, many-input receiver combiner did not exist.  In  1967,
Bell Laboratories undertook to perform angle diversity tests using a new







Optimization of the Ground Wave Over a Stratified EarthTitle Text
Wait, J. R.Author Text
Electronics Letters, vol. 4, no. 26, 27 December 1968.Source Text
Keyword Text
The ground wave excitation of an electric dipole buried in a two-layer flat earth
is considered.  It is indicated that the optimum inclination of the dipole
depends on both the thickness of the upper layer and the burial depth of the







The use of satellite beacons for meteorological research.  Atmospheric
absorption measurements  for meteorological research using microwave
transmissions from satellite beacons
Title Text
Aarons, J.Author Text
Air Force Cambridge Research Labs., Hanscom AFB, Mass., In NAS-NRC
Atmospheric Exploration by Remote Probes, Vol. 2, pages 89-90 (See N72-
25347, 16-13), 1969.
Source Text
atmospheric attenuation, earth satellites,
meteorological parameters, microwave transmission,
radio  beacons, beacon satellites, earth resources,
intel sat satellites, interferometers, remote sensors,
synchronous satellites
Keyword Text
The use of microwave beacon transmissions from synchronous and near
synchronous satellites is  discussed as a means of measuring atmospheric
absorption.  It is suggested that, with a fixed angle  of elevation of a
synchronous satellite, complete diurnal coverage of the integrated absorption
is  available.  In addition, with refined interferometric equipment, angle of






Reduction of Observations on a Large-Base Radio InterferometerTitle Text
Alekseev, V. A., Krotikov, V. D., Kuntsevich, A. G. and Lazarevskii, V. S.Author Text




Description of a procedure for obtaining the spatial characteristics of the
antenna array of a radio interferometer as functions of given geographical
coordinates of the radio-interferometer site.  This procedure is designed to
increase the accuracy of radio-interferometric observations of the angular
dimensions and structural features of radio sources.  It is indicated that the
errors of such observations, which are substantial when the antennas are
positioned relatively far apart, can be eliminated or reduced when the
observed data are reduced according to this procedure.  (Abstract source







Radio communications for space activitiesTitle Text
Arnaud, J. F.Author Text
Internat. Telecommunication Union, Paris, France, pages 30-3,  French
Ministry of Posts & Telecommunications, page 75, 1969.
Source Text
artificial satellites, satellite linksKeyword Text
During satellite launching frequencies are needed for (a) radiolocation or
tracking, (b)  telemetering,   control.  The author gives the frequencies in use
at the Space Center in  French Guyana and advocates increasing the
bandwidth and allowing greater flexibility in  frequency selection.  The latter






Increase of the resolving power of an antenna - Multiple channels and
statistical decision. Resolving power increase in multibeam antenna,
discussing signal demodulation through  incident field breakdown
Title Text
Aubry, C.,Drabowitch, S., Methais, M.Author Text
Londe Electrique, Vol. 49, pages 192-197, 1969.  Author Aubry employed:
Compagnie Franchise Thomson Houston-Hotchkiss Brandt, Bagneux,Hauts-
De-Seine, France
Source Text
antenna arrays, incident radiation, signal processing,
signal reception, demodulation, radio  direction








Optimum estimation and coordinate conversion for radio navigation.
Simultaneous maximum  likelihood estimation and coordinate
conversion for redundant hyperbolic lines of position in radio
navigation
Title Text
Bard, W. D.,  Perfitt, T. E.Author Text
AIAA Journal, Vol. 7, pages 2318-2323, New York, Report AIAA Paper 68-
888, 1969. Authors employed:   Lear Siegler, Inc., Instrument Div., Grand
Rapids, Mich.
Source Text
geodetic coordinates, hyperbolic functions, position








A Preliminary Rocket Investigation of Very Low Frequency Ionospheric
Resonances
Title Text
Barrington, R. E.Author Text




A Javelin sounding rocket equipped with two large orthogonal dipole antennae,
a VLF receiver and a swept frequency oscillator and pulser was flown at the
Churchill Research Range in an attempt to stimulate and detect at least one
of the natural resonances of the ionosphere that lie in the VLF band.  The
pulser and swept frequency oscillator were connected to one of the dipole
antennae and the VLF receiver was connected to the second dipole.  The
amplitude and the rate of change of frequency of the signal coupled through
the plasma from the oscillator to the receiver showed no observable change at
frequencies in the neighborhood of the lower hybrid resonance frequency.
Average amplitude changes from sweep to sweep of greater than 40 dB were
found as the aspect of the rocket changed.  Immediately following the
cessation of the signals from the oscillator, a burst of noise that had a lower
frequency cut-off at the lower hybrid resonance was encountered on many
sweeps.  These results indicate that it is possible to stimulate, by artificial
means, the lower hybrid resonance of the ionosphere, and to use the
stimulated signals to determine the frequency of this resonance.  (Author's






Two-channel principle and direction finding /interference problem/
/Zweikanalprinzip und  Peilanzeige /Interferenzproblem//.  Coherent and
incoherent interference effects on direction  finding information
derivation, using linear two channel principle
Title Text
Baur, K.Author Text
Frequenz, Vol. 23, pages 285-294. , 1969. Author employed:  Telefunken AG,
Fachgebiet Ep.., ulm, West Germany/
Source Text
channels (data transmission), coherence coefficients,
electromagnetic, interference, radio  direction







A lightweight UHF ranging system.  UHF ranging system principles,
discussing output  proportional to approach angle
Title Text
Black, S. H.Author Text
Inst. of Electrical and Electronics Engineers, Inc., Phoenix, Ariz. 5
pages,1969.
Author employed:  Sperry Rand Corp., Sperry Flight Systems Div., Phoenix,
Ariz.
Source Text
automatic flight control, radio direction finders,
range finder, ultrahigh frequencies, airborne
equipment, aircraft control, azimuth, conferences,
ground based control, ground operational  support








Ultra-Short-Wave DF Antennas and Front Ends for the DF  System
Telegon IV
Title Text
Bodemann, G. and Fliege, H. J.Author Text
Tech. Mitt. AEG-Telefunken (Germany), vol. 59, no. 7, pp. 400-9, 1969.Source Text
Keyword Text
Requirements for mobile DF stations have led to the development of USW H-
type Adcock antennas with 8 dipoles for the frequency bands 20 to 80 MHz
and 60 to 180 MHz, as well as USW front ends for the same bands.  The
antennas feature low failure rate, high efficiency and universal
interchangeability; the front ends are designed on a mixer principle which
enables the broad spectra of FM signals to be processed in narrow-band IF







Investigation of fluctuations in the angle of arrival of laser emission in
the atmospheric  boundary layer.  Fluctuations in angle of arrival of
laser and thermal radiation beams over near  ground path
Title Text
Borisov, B. D., Khmelevtsov, S. S.,Sazanovich, V. M.Author Text
Fizika, Vol. 12, No. 1, pages 103-106., 1969.  Authors Borisov and
Khmelevtsov employed: Tomskii Gosudarstvennyi Universitet, Sibirskii
Fiziko-Tekhnicheskii Institut, Tomsk, USSR.
Source Text
laser outputs, light beams, lower atmosphere, optical
paths, thermal radiation, angular  distribution,








Investigation of the fluctuations of the angle of arrival of laser radiation
in the ground  layer of the atmosphere
Title Text
Borisov, B. D., Sazanovich, V. M., Khmelevtsov, S. S.Author Text
Izvestiya Vysshikh Uchebnykh Zavedenii, Fizika, Vol.1, pages 103-6,
Translation: Soviet Physics Journal, 1969.
Source Text
laser beamsKeyword Text
An experimental investigation is described into fluctuations of the angle of
arrival of a  laser beam over a path length of 1200m, with variation of aperture
of source and receiver,  and of beam geometry.  The results are compared
with those of simultaneous  measurements on spherical waves.  It is shown
that the arrival angle of the laser radiation  follows the normal distribution.  The
dispersion of the arrival angle depends on the  receiver aperture according to
an inverse cube root law, and increases with decreasing  angular aperture; it






Additional Equipment for the (DF) Receiver and DF DisplayTitle Text
Bucher, O. and Fliege, H. J.Author Text
Tech. Mitt. AEG-Telefunken (Germany), vol. 59, no. 7, pp. 410-415, 1969.Source Text
Keyword Text
Increasing utilization of all frequency bands imposes higher performance
requirements on band supervision and on the selective properties of receiver
installations.  Panoramic displays are being developed for the overall
presentation of signal occupancy within the frequency bands.  The frequency
indicator FA 990 serves for determining the frequency of a broadcast pick-up,
or for the precise adjustment of receivers and bearing indicators.  (Abstract






Accessories for receivers and direction finding systems.Title Text
Bucher, O., Fliege, H. J.Author Text
Technische Mitteilungen AEG-Telefunken Vol. 59, No. 7 1969, pages 410-15,
1969.
Source Text
direction finding systems, radarKeyword Text
A description is given of airborne all-around search apparatus (radar






VLF Observations on Ariel IIITitle Text
Bullough, K., Hughes, A. R. W. and Kaiser, T. R.Author Text
Proc. Roy. Soc. Ser. A (GB), vol. 311, no. 1507, pp. 563-90, 1969.Source Text
Keyword Text
The VLF experiment on Ariel III designed to make a synoptic study of the
worldwide distribution and occurrence of VLF electromagnetic wave fields
above the ionosphere using a multi-channel receiver with a loop aerial.
Results of a preliminary examination of data obtained during some 200
satellite revolutions are presented.  It has been found convenient to divide the
observed phenomena into four main classes: (a) Man-made transmissions.
These are signals transmitted at 16 kHz from GBR (Rugby), U.K. and at 15.5
kHz from NWC (Australia).  (b) Medium and low latitude emissions.  These
usually have a well-defined high latitude boundary--probably the plasma
pause. (c) High latitude "hiss."  This well-defined zone of brad band noise
occurs at invariant latitudes.  A greater than 60º (L = 4) and is observed on
the majority of revolutions.  It is probably associated with the inner zone of
soft electron (few keV) precipitation located outside the trapping boundary.
(d) Thunderstorm emissions.  The sferic of large signal amplitude, generated
in lightning discharge are a powerful probe for the  study of D-region
phenomena and of geomagnetic field aligned structure in the ionosphere and
magnetosphere.  The occurrence and behavior of these phenomena are
discussed in relation to the structure of the magnetosphere and to magnetic
storm effects.  The equatorial arch of enhanced ionization is also found to
have a marked effect on the VLF wave fields. (22 references)  (Abstract






High-Resolution Observations of Radio SourcesTitle Text
Cohen, Marshall H.Author Text
Annual Review of Astronomy and Astrophysics, vol. 7, pp. 619-64, Palo Alto,
California, Annual Reviews, Inc., 1969.
Source Text
Keyword Text
Recent developments have greatly increased the angular resolution attainable
in radio astronomy.  The largest reflectors give a resolution of 2 to 3 min of
arc, close to that of the unaided human eye.  Interplanetary scintillations and
interferometry  give 10-3 sec of arc and higher; this exceeds the resolution of
Michelson's stellar interferometer by more than an order of magnitude, and is
comparable to the highest resolution attained by the optical intensity
interferometer.  Three principal methods are used for high resolution at radio
wavelengths: lunar occultations, interplanetary scintillations, and
interferometry.  The first two have a natural scale for the range of angles
where they are conveniently used.  In the case of lunar occultations, it is the
angular size of the first Fresnel zone at the Moon, which is 8 sec of arc for
meter wavelengths.  For interplanetary scintillations, it is the angular scale of
the fluctuations of the electron density in the solar wind, which is 0".2. As we
shall see later, however, smaller scale also exist in the diffraction patterns, so
that the actual resolution can be much higher.  In both cases, the resolution
is ultimately limited by signal-to-noise considerations.  The angular scale for
interferometry is λ/d, the (reciprocal) baseline distance measured in
wavelengths.  Baselines have increased dramatically since 1965, and the
highest resolution so far attained has λ/d = 10-8 = 2 x 10-3 sec of arc.  The
longest baseline is already more than 10000 km; this of course is close to an
Earth's diameter, so that significant extensions depend on the use of
satellites and the Moon.  The shortest wavelength so far used is 6 cm, and
this can be reduced to increase the resolution.  Lunar occultations and
interplanetary scintillations are similar in that both depend on analysis of a
diffraction pattern.  In the occultation case it is the well-known knife-edge
diffraction pattern, and the analysis gives precise information on the position
of the source and its brightness distribution.  Interplanetary scintillations on
the other hand give a random diffraction pattern.  The statistical properties of
the pattern are only crudely known, but they do give some diameter
information.  The great advantage of occultations and scintillations is that the
whole range of wave numbers is effectively sampled simultaneously, and with
a few minutes observation one has all available information on the (one-
dimensional) brightness distribution.  Scintillation surveys in particular can be
made rapidly and cheaply, and many hundreds of  sources have now been
Abstract Text
catalogued.  Lunar occultation observations are limited by the narrow
occultation zone of one lunation, although if one is patient, the Moon's
precession will allow a much larger section of sky to be covered.  Very long-
baseline interferometry is just beginning to be exploited.  Systems used so
far have sufficient stability to give fringe amplitude but not phase (except in a
few exceptional cases), so that diameters are being obtained, but little
position information.  It is a slow technique because generally only one pair of
antennas is used at a time, and  with them only a narrow range of wave
numbers can be sampled.  Data-reduction procedures have been slow and
costly.   Nevertheless, interferometric techniques have an advantage in the
variety of sources, wavelengths, and resolutions that can be obtained, and will
be the major source of information on source structure below 1 sec of arc.  In
this review, the discussion of interferometry is restricted to  systems using
independent local oscillators.  These are also referred to as "very long-
baseline" (VLB) systems.  Some results from conventional interferometry are
also included, however, and form part of a tabulation of interferometric results
at resolutions higher than 1 sec of arc.  Observations of interplanetary
scintillations generally have two ends; the study of the compact scintillating
radio sources, and the study of the fluctuations in the solar wind.  The latter is
beyond the scope of this paper, and is ignored except as necessary for an
understanding of the first objective.  The review is divided into three major
sections one for each technique.  Each section begins with some introductory
remarks.  The theory of the measurement is then outlined, and an attempt is
made to relate the techniques to each other.  For lunar occultations, the
theory is set out in more detail because of some new results relating to the
resolution limit.  Observational techniques and results are discussed, but only
for interferometry is a catalogue of sources given.  The astrophysical
significance of the results is in general outside the scope of the review.





Marconi's contribution to ATC development.  Air traffic control ground
equipment  developments including radio direction finders, surveillance
radar interconsole marking, etc
Title Text
Cole, H. W.Author Text
Flight International, Vol. 95, pages 1064-1066, 1969.  Author employed:
Marconi Co., Ltd., Chelmsford, Essex, England.
Source Text
air traffic control, automatic flight control, ground
support equipment, radar approach control,
surveillance radar, consoles, marking, radio direction







Statistical analysis of position fixing in three dimensions.Title Text
Cooper, D. C., Laite, P. J.Author Text
Univ of Birmingham, England, Instn Elec Engrs, Proc Vol. 116, No. 9, Sept
1969, pages 1505-8, 1969.
Source Text
direction finding systemsKeyword Text
Analysis of the errors of position inherent in any position-finding system which
utilizes  a number of "position-fixing planes", taking the point of maximum
likelihood as the  required position in 3-dimensional space.  Formulas are
given for the mean-square errors  associated with the coordinates of position
and also the covariances of these errors.  A  simple example is used to
illustrate the use of the mean-square-error information, and  expressions
which give the coordinates of the maximum-likelihood point are derived for






Millimeter-wave systems applicationsTitle Text
Copeland, W. C., Ashwell, J. R., Kefalas, G. P., Wiltse, J. C.
Editor:  Emery, F. E.
Author Text
Martin Marietta Corporation, Orlando, FL, USA, pages 485-8, Institute of
Electrical and Electronics Engineers, Inc., New York, NY, USA, page 501,
IEEE, 1969.
Source Text
antennas, radio direction-finding, satellite relay
systems
Keyword Text
Several system applications are being developed at millimeter wavelengths,
including:   Radiometric ship detection and missile guidance against ship
targets.  Antenna systems for  intersatellite relays; Radar area correlator
guidance and clutter suppression techniques, and  wideband
propagation/communication experiments between a satellite and ground
stations.   The first two of these examples are discussed in detail, while the








Ionospheric Radiowaves, Blaisdell Publishing Company, Waltham, Mass.,
Library of Congress Card No. 68-11726, 1969.
Source Text
Keyword Text
This text is the result of lecture courses that I have given jointly at the
University of Colorado and at the Institute for Telecommunication Science and
Aeronomy, both at Boulder, Colorado.  These courses have been attended
both by ionospheric research workers and radio communication engineers,
who desire some insight into the magnetoionic theory of ionospheric radio
wave propagation, and by graduate students.  This book is an attempt to
bridge the gaps in knowledge that exist among these various types of
students.  To make the subject interesting to the engineer, I have dispensed
with mathematical rigor and, rather than pursue rigorous proofs, have
concentrated on demonstrations of particular cases.  Such mathematical
proofs have been excellently treated in existing books, which are frequently
referred to in the text.  For example, instead of including a general discussion
on the effects of the earth's magnetic field on ionospheric radio waves, the
case of longitudinal propagation has been treated in detail, and some
cautionary remarks have been made, wherever possible, to indicate the
usefulness of the approximations, as well as the limits of their applicability.
For the sake of clarity, many of the problems discussed are greatly simplified.
 As a result, the more advanced student will undoubtedly want to seek the
more sophisticated treatments that are available in the literature.  This book is
in no way intended to compete with others in the field and may even serve as
an introduction to them.  It could also be useful in introductory (undergraduate
and graduate) courses in aeronomy and ionospheric radio engineering.
Scientists and engineers in government and industrial laboratories, who have
been absent from academic life for some time, will also find this book helpful.
Broadly speaking, the book is divided into two parts: Chapters 1 through 11
deal particularly with basic magnetoionic theory; Chapters 12 through 15
concentrate on ionospheric radio phenomena.  No attempt has been made to
make these two parts mutually exclusive.  The primary aim of the book is to
make the subject of ionospheric radio waves interesting, and for this reason I
have occasionally mentioned the historical aspects of the subject.  The
reference list at the end of each chapter is designed to direct the interested
student to the available literature, rather than to credit the original discoveries.
 Thus, the most recent publications are listed, rather than the historically
important works, because the latter usually can be traced through the former.
Abstract Text
Hence, wherever possible, reference has been made to books, review or
survey papers, and to special issues on particular topics.  The lists of
references are augmented by acknowledgments to the sources of various





Offshore radio positioning systemsTitle Text
DeLerno, J., Marchal, A. W.Author Text
Offshore Technology Conference, pages 217-22,  Dallas, TX; USA, page 574,
1969.
Source Text
marine systems, navigation, position measurement, radio
direction-finding,  radio navigation, ships,
transportation
Keyword Text
With the search for the earth's resources pushing farther offshore, even past
the edges of  the continental shelves, there is an increasing need for accurate
long range radio positioning  systems including self-contained systems no
longer slaved to land based stations.  This  paper reviews the systems used
during the past decade and explains the newer systems  which are now
available or expected to be available in the near future (1970).  Special
emphasis is placed on principle of operation, limitations and ranges.  For







HF direction finding during multimode propagation conditionsTitle Text
Dodge, C., Martin, P. E.Author Text
Southwest Research Institute, San Antonio, TX, USA, 8 pages, Institute of
Electrical and Electronics Engineers, New York, NY, USA, pages xiii+826,
1969.
Source Text
computer applications, radio direction-findingKeyword Text
An HF direction finder based on wide aperture phase measurements along
two  perpendicular baselines is used to display time varying propagation
phenomena by sum and  difference techniques.  An analog computer which is
calibrated in incident plane wave  frequency, azimuth, and elevation is used to
obtain simultaneous solution to the two phase  equations.  The analog
computer outputs are visually "matched" to measured  interferometer phase
angles using a time shared CRT to provide azimuth and elevation of  the






Recent developments of the TACAN navigation systemTitle Text
Dodington, S. H.Author Text
ITT Avionics, Nutley, NJ, USA, pages 311-17, IEEE, New York, NY, USA,
page 552, IEEE, Dayton Section and Aerospace & Electronic Systems
Group, 1969.
Source Text






Adaptive Sampling Frequency for Sampled-Data Control SystemsTitle Text
Farren, Merritt C. and Phillips, Charles A.Author Text
Thesis, United States Postgraduate School, Monterey, California, 1969.Source Text
Keyword Text
Sampled-data control systems generally have fixed sampling frequencies
which must be set high enough to give satisfactory performance for all
anticipated conditions.  A study is made here of an adaptive system which
varies the sampling frequency by measuring a system parameter.  It is shown
that a sampler followed by a zero-order hold whose sampling period is
controlled by the absolute value of the first derivative of the error signal will be
a more "efficient" sampler than a fixed frequency sampler.  That is, over a
given time interval, fewer samples are needed with the variable frequency
system than with a fixed frequency system while maintaining essentially the
same response characteristics.  Analog computer studies of simple type 1
and  type 2 sampled-data servo systems with error sampling and unity
feedback verified the method.  Standard analog computer components were
used to set up a simulated servo system, a rate detector, absolute value
detector, a voltage controlled oscillator, and a sampler and zero-order hold.
The system described reduced the number OS samples required for response
to a step input to about three-quarters that required in a fixed sampling
frequency system.  Over a long period of time, savings in the number of
samples required can be expected to be between twenty-five and fifty percent.
 In many applications, the saving produced by reducing the overall number of
samples required may outweigh the added complexity of the adaptive







The Interpretation of Ionospheric Radio Drift Measurements--II.
Kinesonde Observations of Microstructure and Vertical Motion in
Sporadic E
Title Text
Fedor, L. S. and Wright, J. W.Author Text




Dynamic processes in the E-region, resulting mainly in neutral air motions,
appear as the direct causes of certain phenomena (e.g. sporadic E) and are
also responsible for much of the less obvious variability of the region.  Since it
is the time variation of the vertical structure which is usually observed, and
since the vertical ionization gradients are large, vertical motions are of
greatest interest.  We show here that the vertical component of motion of the
neutral air, although of relatively small magnitude, cannot be neglected in
estimating vertical ion motions.   It is therefore important that the total motion
of the air, and of the ionization, be subject to measurement.  We describe a
new "kinesonde" radio sounding system with which three-dimensional
structure and motions in the ionosphere may be observed at the ground.  The
kinesonde is a much-elaborated version of the well-known spaced-antenna
drift experiment.  It obtains digital magnetic tape recordings of the amplitude
and RF phase variations of selected echoes on six freely chosen frequencies
and on four spaced antennas, simultaneously.  The observations are analyzed
by a statistically rigorous method in which many of the cross-correlations
between pairs of these 48 channels are used to determine a four-dimensional
(x, y, z, t) "correloid" in a moving Vx, Vv, Vz) coordinate system.  The velocity
V is identified with motions at the ionospheric reflection level and other
information describes the random motion, spatial scale, and anisotropic
properties of the measurements.  In the present paper, we assume that the
calculated velocities approximate those of the neutral wind, and infer
therefrom the vertical ion motions which these air motions would induce.
Measurements performed on sporadic E layers give vertical ion velocities
ranging from 1-15 m/s, often upward.  In the vicinity of a daytime Es layer, the
upward velocity is found to decrease  with altitude implying a convergence of
ionization toward the sporadic E-layer.  Kinesonde measurements are also
compared with the time and height variations of several sporadic E-layer
sequences obtained by N(h) analysis of ionograms, and are found to account
for much of the variation observed.  (Authors' abstract, formal literature,






Transmission interference by undesirable reflections in Adcock and
Doppler direction finders. Signal reflection and echo interference in
radio direction finders
Title Text
Feil, H. A.Author Text
PH.D. Thesis from:  Technische Hochschule, Hanover (West Germany)
Fakultaet fuer maschinenwesen, 109 pages, 1969.
Source Text
echo suppressors, radio direction finders, signal
reflection, communication theory, Doppler effect, radio







On estimating the location of a signal source.  Estimation of location of
signal source and signal  arrival at different spatial locations
Title Text
Gaarder, T. N.Author Text
Hawaii University, Honolulu.  34 pages, Astia Document (AD)-689832-AFOSR-
69-1665TR, 1969.
Source Text
radio direction finders, signal detection, signal







Effects of Ionospheric Motions and Irregularities on HF Radio
Propagation
Title Text
Georges, T. M.Author Text
Low Frequency Waves and Irregularities in the Ionosphere, pp. 137-51, New
York, Springer-Verlag New York, Inc., 1969.
Source Text
Keyword Text
A tutorial account is given of observations of motions and irregularities in the
ionosphere, of current theories of their origin, particularly those attributable to
atmospheric-wave mechanisms, and of ray-tracing techniques for interpreting
radio observations. (edited by D'Angelo) (Abstract source unknown,  formal






Radiation Patterns of a Scanning Antenna Using Digital Phase ShiftersTitle Text
Goto, Naohisa, Sugie, Mitsuru and Fukumoto, KatsuakiAuthor Text
Electronics and Communications in Japan, vol. 52-B, no. 3, pp. 98+, 1969.Source Text
Keyword Text
Sidelobe levels of -20 dB are obtained with the digital phase system using
latching ferrite phase shifters which have high-speed high-power
characteristics.  However, radar antennas require lower sidelobes.  This paper
discusses radiation patterns of this type of antenna and analyzes phase
distributions for this purpose by means of shifting some of the sidelobes into
the invisible region.  The results of numerical calculations show that it is
necessary to reduce the distance between elements to eliminate
objectionable sidelobes from the visible region.  This method is expected to
be useful in designing antenna arrays for low sidelobes.  (Abstract source






Pinpoint positioning of surface vessels beyond line-of-sightTitle Text
Hastings, C. E., Comstock, A. L.Author Text
Hastings-Raydist, Hampton, VA, USA, pages 276-90, Inst. Navigation,
Washington, DC, USA, pages iii+411, Inst. Navigation, Marine Technology
Society, 1969.
Source Text
marine systems, navigation, radar, radar systems, radio
navigation, ships
Keyword Text
The functional difference between the radio navigational and the radiolocation
problem is  discussed with attention being given to the contrasting
requirements of accuracy, range,  coverage area, multiple-user capability etc.
The currently available electronic systems and  aids are discussed with
regard to their ability to meet the navigational and radiolocation  requirements
of escort surface vessels in pinpointing dive sights, directing submersibles  to
underwater targets, correlating data, etc.  Several arrangements of the
Raydist  radiolocation system are discussed as they pertain to the escort
surface vessel problem,  giving particular attention to the DR-S system.  A
discussion is given of how this system  is currently being applied to
oceanographic problems, as well as sub-surface navigation  and radiolocation









Teledyne Systems Co., Northridge, CA, USA, pages 159-62, IEEE, New
York, NY, USA, page 552, IEEE, Dayton Section and Aerospace &
Electronic Systems Group, 1969.
Source Text
radio direction-findingKeyword Text
Describes a straightforward software remechanization of conventional
hyperbolic LORAN  to provide totally passive, closed-loop, one-way direct
range measurements to the  individual LORAN transmitters instead of
conventional "time differences" between  LORAN transmitter pairs.  No
changes of any kind are required at LORAN transmitters  to implement this
technique; only essentially software modifications are required at the
receivers.  Preliminary analysis and simulation indicate that vary substantial
improvements  in LORAN accuracy, coverage, and performance are gained by
incorporation of this  technique.  In addition, classic singularities are removed,
geometric dilution of precision  (GDOP) characteristic of conventional
hyperbolic LORAN is greatly reduced, and  propagation anomalies






Sensors for solar orientation of space vehicles.  Space vehicles solar
orientation sensors, discussing  construction, configuration and
direction finding characteristics
Title Text
Ivandikov, IA. M.Author Text
Geodeziia I Aerofotos'emka, No. 5, pages 115-118, 1969.  Author employed:
Moskovskii Institut Inzhenerov Geodezii, Aerdfotos'emki I Kartografii,
Moscow, USSR
Source Text
attitude control, guidance sensors, solar instruments,
spacecraft control, background noise, filters,  glass,







A new direction finding network for locating the source of atmospherics.
 Atmospheric sources  automatic location by direction finding network
based on triangulation network principle
Title Text
Iwai, A., Kashiwagi, M., Nishino, M., Ohtsu J.Author Text
Proceedings from:  Nagoya U., Research Institute of Atmospherics, Vol. 16,
pages 17-42, 1969.
Source Text
atmospherics, ground stations, radio direction finders,








The Principles of Long-Term Radio ForecastingTitle Text
Joulina, E. M., Kerblaiy, T. C., Kovalevskaia, E. M., Novytch-Bylinskaia,
V. N., Nosova, G. N. and Chlionsky, C. G.
Author Text
(Translated for the National Science Foundation and the U.S. Department of
Commerce, National Oceanic Atmospheric Administration, Washington, D.C.
by the Agence Tunisienne de Public-Relations, Tunis - Tunisia - 1971), NTIS
No. 3013, TT 71-55011, YDK 621-396,  Acad. Sci. USSR, Institute of




This work deals with the methods of elaborating forecasts of the diffusion of
short radio waves.  The important regularities of the ionosphere, which have
been determined to be the basis for methods of formulating forecasts, are
described.  Certain information  is given on the laws of radio wave diffusion in
the ionosphere.  The methods of drawing up long-term forecasts which
concern the characteristic  traits of radio communications are examined.
These methods have ben adopted at the Institute of Terrestrial and
Ionospheric Magnetism and  of Radio Wave Diffusion (maximum applicable
frequencies, minimum  applicable frequencies, intensity of fields).  The
publication is of interest to engineers and radio physicists who deal with
problems of short radio waves in the ionosphere.  (Abstract source unknown,







Certain problems of the statistical synthesis of two-antenna direction
finding systems.  Two  antenna radio direction finding system statistical
synthesis, using quadratic linear process
Title Text
Khomiakov, E. N.Author Text
Radiotekhnika, Vol. 24, pages 1-7, 1969.Source Text
antenna arrays, radio antennas, radio direction
finders, statistical analysis, heterodyning,








Design of Space-Time Diversity SystemsTitle Text
Khomyakov, E. N.Author Text
Radiotekhnika, vol. 24, no. 9, pp. 88-94, 1969.Source Text
Keyword Text
A procedure is presented for a statistical synthesis of optimal space-time
diversity systems, which can yield an estimate of the parameters encoded in
a Gaussian signal field, when  the receiver operates in additive white noise.  A
number of examples dealing with the synthesis of direction finders, operating
in additive and multiplicative noise, are discussed.  (Abstract source







Design of space-time diversity systemsTitle Text
Khomyakov, E. N.Author Text
Radiotekhnika, Vol. 24, No. 9, pages 88-94; Translation: Telecommunications
and Radio Engineering, Part 2 (Radio Engineering), 1969.
Source Text
radio direction-finding, signal detectionKeyword Text
A procedure is presented for a statistical synthesis of optimal space-time
diversity systems,  which can yield an estimate of the parameters encoded in
a Gaussian signal field, when the  receiver operates in additive white noise.  A
number of examples dealing with the  synthesis of direction finders, operating






Flying in a Wind Field, IITitle Text
Klamkin, M. S., Newman, D. JAuthor Text
Belfer Graduate School of Science New York. Report AFOSR-TR-71-2925, 9
pages, 1969.
Source Text
pursuit courses, mathematical models, wind, flight
speed  indicators, calibration, NTISAF
Keyword Text
The article considers the round trip flight of an airplane  flying between two
cities.  It is assumed that air speed of  the plane with respect to the wind and
the wind velocity are  constant, also that the wind velocity and the path of the
plane lie in a horizontal plane.  The corresponding  3-dimensional flight
problems are more complicated and will be  treated in a subsequent paper. In
a previous paper of the  same title by the same authors, it was shown
geometrically  that the shortest time flight is the same as the shortest
distance flight (with respect to the ground). Here it is  assumed that the
airplane is using automatic direction finder,  so at all times the plane is
pointed to the city of  destination. As a consequence, this becomes a
classical  pursuit problem.  The authors first show that the round trip  flight
time is independent of the wind direction.  Additionally, they relate this
problem to another classic  pursuit problems.  Finally, they give several
methods for  calibrating the air speed (with respect to the wind) indicator






Radar receiver for a surveillance device with minimum signal direction




Ph.D Thesis:   Report RR-2-69, 128 pages, 1969.   Author employed:
Aachen University, Forschungsinstitut fuer Hochfrequenzphysik, Werthhoven
(West Germany).   (AIAA Technical Library and NTIS).
Source Text
radar receivers, radio direction finders, surveillance
radar, Autocorrelation, probability density  functions,








Wave propagation in a random medium.  Method to derive statistical
characterizations of  perturbations imposed upon wave propagating
through random medium such as earth atmosphere
Title Text
Lee, R. W., Harp, J. C.Author Text
NAS-NRC Atmospheric Exploration by Remote Probes, Vol. 2, pages 21-78
(See N72-25347, 16-13), 1969.  Electronics Labs., Stanford University,
California.
Source Text
earth atmosphere, perturbation theory, statistical
distributions, wave propagation, anisotropic media,
atmospheric models, earth resources, mathematical
models, microwave frequencies, time lag
Keyword Text
A simple technique is used to derive statistical characterizations of the
perturbations imposed upon  a wave (plane, spherical or beamed) propagating
through a random medium.  The method is  essentially physical rather than
mathematical, and is probably equivalent to the Rytov method.   The
limitations of the method are discussed in some detail; in general they are
restrictive only for  optical paths longer than a few hundred meters, and for
paths at the lower microwave frequencies.   Situations treated include
arbitrary path geometries, finite transmitting and receiving apertures, and
anisotropic media.  Results include, in addition to the usual statistical
quantities, time-lagged  functions, mixed functions involving amplitude and







Operation  of apparatus for determining location of thunderstorms.Title Text
Lobodin, T. V.Author Text
Astia Document AD-702130-FTD-MT-24-281-69, 14 pages, 1969.  Translation:
  English from Tr. Gl. Gedfiz. Observ.Leningrad, No. 225, pages 30-34, 1968.
Author employed:  Air Force Systems Command, Foreign Technology
Division, Wright-Patterson AFB, Ohio.  (AIAA Technical Library and NTIS)
Source Text
position (location), thunderstorms, atmospheric
electricity, azimuth bearing (direction), lightning,







Simulation of Multiple Channel Receivers for an RDF InterferometerTitle Text
Madsen, Kenneth RayAuthor Text
Master's Thesis, University of Illinois, Urbana, Illinois, 1969.Source Text
Keyword Text
The angles of arrival measured by a small aperture radio direction finding
(RDF) system are vulnerable to large errors in the presence of wave
interference and noise.  The interference errors can usually be reduced
considerably by sampling the instantaneous angles  of arrival periodically and
averaging the sample.  Allen  developed an effective averaging routine which
improves the accuracy of this technique, but it is limited by the sampling
speed of the system.  An alternate approach to the problem is to build a
system which can continuously average any incoming signal variation thus
eliminating the need for sampling.  This thesis is a simulation study of such a
system for a three-element interferometer.    The proposed system (referred to
as the three-channel system) will be compared to the system studied by
Church and Creasy (the two-channel system) on the basis of the errors in the
measured angles of arrival.  Three classes of errors will be considered in this
comparison.  They are errors due to phase meter error, errors due to wave
interference, and errors due to random perturbations.  (Author's abstract,






Ionospheric source simulation for the study of wave interference error in
radio direction  finders
Title Text
Mathews, R. B., Sherrill, W. M.Author Text
Southwest Research Institute, San Antonio, Texas, USA, page 28, URSI,
Washington, DC, USA, pages lv+85, IEEE, International Union Radio
Science, 1969.
Source Text
ionosphere, radio direction-finding, simulation,
interferometer, phase dispersion, scintillation,
multiray models
Keyword Text
An orthogonal baseline phase interferometer was used to measure bearing
and elevation  at the rate of one snap per second.  The resulting azimuth,
elevation and phase angle  distributions (100 snaps in 5 minutes) are
compared to corresponding distributions obtained  from simulated
interferometer response.  The ionospheric source simulation permits each
ray (up to 50 total) to be specified in terms of elevation, azimuth, amplitude,
phase and  polarization.  Direction, phase and amplitude scintillation are
specified as standard  deviations and varied independently to identify the
effects attributable to each.  The results  show that the strongest mode is
resolved in the simulation program when the long baseline  phase dispersion
exceeds 30 degrees, in agreement with experiments.  Unequal phase
dispersion along the two baselines is obtained for direction scintillation only.
Phase and  amplitude scintillation produces equal dispersion for each
baseline.  The effects of  amplitude scintillation are discussed in terms of
wave front tests for improved wave  interference performance.  The authors
describe the results of dynamic ionospheric source  simulation studies using
multiray (2 to 50) models compared to sky wave direction finder  data.  Both
symmetric and asymmetric phase angle distributions are obtained in the






The Radio Measurement Based on Frequency Modulation TheoryTitle Text
Miwa, S.Author Text
Technol. Rep. Iwate Univ. (Japan), vol. 4, pp. 23-40, 1969.Source Text
Keyword Text
The theory of the frequency modulation has been precisely analyzed, and a
multipath phase error in FM-DME has been discussed considerably in detail.
The present author analyzed minutely the two-path phase error from the stand-
point of the direction finder on the assumption that FM-DME and DF are
based on the same theory as regards phase error.  In conclusion, these
errors cannot be easily decreased unless the modulation index becomes
extremely large.  Next, the author investigated the FM theory with two signal
frequencies.  By applying this new theory to FM-DME and DF, a new system
was obtained to reduce the phase errors in the wave-interference field.






The radio measurement based on frequency modulation theoryTitle Text
Miwa, S.Author Text
Technology Reports of the Iwate University, Vol. 4, pages 23-40, 1969.Source Text
distance measurement, frequency modulation, measurement
errors, radar measurement,  radio direction-finding
Keyword Text
The theory of the frequency modulation has been precisely analyzed, and a
multipath phase  error in FM-DME has been discussed considerably in detail.
 The present author analyzed  minutely the two-path phase error from the
stand-point of the direction finder on the  assumption that FM-DME and DF
are based on the same theory as regards phase error.   In conclusion, these
errors cannot be easily decreased unless the modulation index  becomes
extremely large.  Next, the author investigated the FM theory with two signal
frequencies.  By applying this new theory to FM-DME and DF, a new system






Direction of arrival of HF radio waves deduced from ionospheric
electron content gradients.  Ionospheric electron content gradients from
Faraday rotation observations of radio beacon  satellites for direction
finding of HF radio waves
Title Text
Narayana Rao, N.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-17, pages 111-
113, 1969. Author employed:  Illinois University, Dept. of Electrical
Engineering, Radiolocation Research Lab. and Ionosphere Radio Lab.,
Urbana, Ill.
Source Text
bearing (direction), ionospheric electron density,
radio waves, satellite observation, beacon  satellites,
diurnal variations, faraday effect, high frequencies,







Bearing deviation in high-frequency Transionospheric propagation. III -
Ray tracing investigation  of the Magnetoionic effect.  Earth dipole
magnetic field effect on bearing deviation in HF  Transionospheric
propagation analyzed by computer ray tracing
Title Text
Narayana, Rao, N.Author Text
Radio Science, Vol. 4, pages 153-161, 14 Refs., 1969.  Author employed:
Illinois, University, Dept. of Electrical Engineering, Radiolocation Research
Lab.
and Ionosphere Radio Lab., Urbana, Ill.
Source Text
bearing (direction), geomagnetism, ionospheric
propagation, magnetic poles, ray tracing,  computer








Histogram bearing analyzer Technical report, Sep. 1967 - Apr. 1969.
Radio direction finding  histogram time averaging processing system
Title Text
Nardozza, V. J.Author Text
Technical Report from:  Rome Air Development Center, Griffiss AFB, N.Y.,
61 pages, Astia Document  AD-693571-RADC-TR-69-262-D1-68-1, 1969.
Source Text
data processing, histograms, radio direction finders,







Proceedings of the Air Force Science and Engineering Symposium
(1969) held at the Palacio Del Rio Hotel and Brooks Air Force  Base, San
Antonio, Texas on 7-9 October 1969. Volume II
Title Text
no authorAuthor Text
Air Force Systems Command Washington D C.  407 pages, 1969.Source Text
Air Force research, symposia, harmonic analysis,
pattern  recognition, computers, proximity fuzes, solar
flares, upper  atmosphere, photography,
ferroelectricity, lasers, upper  atmosphere, toxicity,
aerodynamic characteristics, radio  equipment, plasma
physics
Keyword Text
Contents:  Cross spectral analysis, On line pattern analysis,  Record format
language, Free fall dispenser fuse,  Meteorological satellites, Diazo
photographic reproduction,  Ferroelectric crystals, Gas lasers, Atmosphere,
Toxicology of  bromtrifluoromethane, Survival in space, Subsonic flutter of  a
wing tail combination, Lifting surface theory, Radio  polarimeters and direction
finders, Turbulent plasmas,  Reaction of ozone with hydrosilanes, Hypersonic






Determination of the angular coordinates of objects by means of
information contained in the  phase of a signal.  Opredeleniye uglovykh
koordinat ob'yektov s pomoshch'yu informatsii, soderzhashcheysys v
faze signala.
Title Text
Pestryakov, V. B.Author Text
Report NASA-TT-F-12448, 6 pages, 1969.  Translation into English from
Fazovyye Radiot Khn. Sistemy Moscow, pages 28-33, 1968.  Author
employed:  Aztec School of Languages, Inc., Maynard, Mass; NASA,
Research Translation Division, Washington.   (AIAA Technical Library)
Source Text
angular velocity, coordinates, phase shift, radio
direction finders, directional antennas,  electromotive







Coast Guard's new HH-3F features many advances in electronic
equipment.  Skorsky HH-3F  helicopters electronic equipment,
discussing communication and navigation aids, search and  recovery
missions, etc
Title Text
Polant, R.  M.Author Text
Vertical World, Vol. 4, pages 16-19., 1969.  Author employed:  U.S.  Coast
Guard, Electronics Engineering Div., Washington, D.C.
Source Text
aircraft instruments, electronic equipment, military
helicopters, navigation aids, Sikorsky aircraft,
telecommunication, altimeters, Doppler radar, Loran,








Engineering research program in Non-communication naval electronics
techniques Quarterly Status  Report, 1 Jun. - 31 Aug. 1969.  Summary
data including tracking suitable for control purposes,  adaptive signal
sorting, solid state microwave RF sources and companion elements
Title Text
Rambo, W. R.Author Text
Stanford Univ., Calif.  Stanford Electronics Labs., 24 pages, Astia Document
(AD)-696663-SU-SEL-69-056-QSR-33, 1969.
Source Text
adaptive control, microwave frequencies, radio
receivers, signal processing, radio direction finders,







Acoustic Waves in the IonosphereTitle Text
Rao, N. N.Author Text
J. Atmos. and Terrest. Phys., vol. 31, pp. 539-545, 1969.Source Text
Keyword Text
An unusual traveling ionospheric disturbance has been detected from Faraday
rotation observations of 40- and 41-MHz signals from the radio bacon satellite
BE-B, inclination 80º, observed simultaneously at Urbana, Illinois, (40·1ºN,
88·2ºW); Danville, Illinois, (40·1ºN, 87·6ºW); London, Ontario, (43·0ºN,
81·3ºW) and Hamilton, Massachusetts, (42·6ºN, 70·8ºW) three of which are
widely spaced.  The fluctuations in the total electron content deduced from
these observations are interpreted as a superposition of long--about 3·5 min--
and short period--about 15-50 sec--acoustic waves.  The magnitudes obtained
for horizontal velocities of propagation averaged about 4·5 km/sec at 350 km
height and indicate wavefront tilts averaging about 10º from the horizontal if
the waves re assumed to travel at the speed of sound at 200 km height.







Magneto-ionic effect upon bearing deviation in HF Transionospheric
propagation
Title Text
Rao, N. N.Author Text
Univ. Illinois, Urbana, IL, USA, page 28, URSI, Washington, DC, USA, pages
lv+85, IEEE, International  Union Radio Science, 1969.
Source Text
geomagnetism, ionosphere, ionospheric electromagnetic
wave propagation, ray path, deviations, earth magnetic
field, HF
Keyword Text
The influence of an earth centered dipole magnetic field upon bearing
deviations of  medium range H.F. ray paths in the ionosphere is investigated
by using the ESSA  three-dimensional ray tracing program under a variety of
conditions involving a simplified  model as well as an actual electron density
profile for various azimuth angles of  transmission.  Ray paths from the
combined effects of ionospheric tilts and magnetic field  have been computed
and compared with the "no field" ray paths using electron density  profiles
deduced from ionograms gathered during a direction finding experiment.
These  results indicate that the contributions to the bearing deviation due to
the magnetic field are  not negligible.  The adequacy of the dipole model is
demonstrated by comparing the  bearing deviations obtained from it with







Let's talk about rescue locator beacons.  Rescue locator beacons and
airborne search equipment  of VHF and UHF capabilities available to
international civil aircraft operations
Title Text
Reich, J. E.Author Text
Safe Engineering, Vol. 3, pages 13, 30, 31, 1969.  Author employed:  Federal
Aviation Administration, Washington D.C.
Source Text
airborne equipment, civil aviation, position
(location), radio beacons, rescue operations, very
high frequency radio equipment, communicating,








Signal processing for parameter determination with linear arrays
Technical report.  Signal  processing with linear arrays for direction
determination
Title Text
Scott, C. W.Author Text
Technical Report from:  Stanford Univ., Calif.  Electronics Labs., 137 pages,
Astia Document (AD)-697652-SU-SEL-69-051-TR-1974-1, 1969.
Source Text
linear arrays, radio direction finders, signal
processing, antenna arrays, information theory,







Engineering Research Program in Noncommunication Naval Electronics
Techniques
Title Text
Shoens, C. J.Author Text
Stanford University, California Stanford Electronics Labs, Quarterly Status
Report no. 33, DDC No. AD 696 663, 1969.
Source Text
electromagnetic warfare, naval research, adaptive
systems, sensors, signals, processing, resolution,
direction finding, radio receivers, microwave
frequency, detectors, real time
Keyword Text
The following areas of research are summarized: (1) a technique for precision
interpulse interval acquisition and tracking suitable for control purposes; (2)
application of self-adjusting voltage filters to adaptive signal sorting; (3) real-
time RF-DF phase-monopulse  receiver techniques; (4) navy consulting; (5)
waveform synthesis and special measurement instrumentation; (6) solid-state
microwave RF sources and companion elements.  (Author's abstract,






Engineering Research Program in Non-communication Naval
Electronics Techniques.  <NOTE> Quarterly Status Report. No. 33,  1 Jun-
31 Aug 69
Title Text
Shoens, C. J.Author Text
Stanford Univ Calif Stanford Electronics Labs.  Report SU-SEL-69-056, 24
pages, 1969.
Source Text
electromagnetic warfare, naval research, adaptive
systems, sensors, signals, processing, resolution,
direction finding
Keyword Text
The following areas of research are summarized: (1) A  technique for precision
interpulse interval acquisition and  tracking suitable for control purposes; (2)
Application of  self-adjusting voltage filters to adaptive signal sorting; (3)  Real-
time RF-DF phase-Monopulse receiver techniques; (4) Navy  consulting; (5)
Waveform synthesis and special measurement  instrumentation; (6) Solid-






Computer Routines for Synthesizing Ground Backscatter from Three-
Dimensional Raysets
Title Text
Stephenson, J. J. and Georges, T. M.Author Text
ESSA Technical Report ERL 120-ITS 84, Washington, D.C., U.S.
Government Printing Office, 1969.
Source Text
Keyword Text





Line of sight microwave propagation.  Feasibility of line-of-sight
microwave propagation  experiments in analyzing significant
meteorological problems
Title Text
Strohbehn, J. W.Author Text
Dartmouth Coll., Hanover, N.H.  Radio physics Lab., In NAS-NRC
Atmospheric Exploration by Remote Probes, Vol. 2, pages 1-20 (See N72-
25347 16-13), 1969.
Source Text
atmospheric models, meteorological parameters,
microwave transmission, refractivity, wave
propagation, atmospheric conductivity, atmospheric
turbulence, earth resources, experiment design,  remote
sensors, water vapor, wind velocity
Keyword Text
A review of the uses of microwave line-of-sight propagation in remote
atmospheric probing is  given.  The review concentrates on use of the
following types of measurements:  (1) the use of  total electrical path length
for measuring average density and water vapor content; (2) the use of
amplitude and phase fluctuations over a single path for determining the form of
the turbulence  spectrum; (3) the use of angle-of-arrival data for measuring the
decrease in refractivity; and (4)  the use of multiple-element receiving
antennas in determining wind speed, atmospheric parameters,  and
atmospheric models.  A review is given of the connection between microwave
measurements  and meteorological parameters, and the basic
electromagnetic theory on which the analyses are  made.  A few suggestions






Direction finding from long cylinders of arbitrary cross sectionTitle Text
Struckman, K. A.Author Text
Sanders Assoc., Inc., Nashua, NH, USA, pages 259-65, IEEE, New York,
NY, IEEE Group on Antennas & Propagation, USA, pages xiv + 352, 1969.
Source Text
dipole antennas, radio direction-findingKeyword Text
Describes a direction finding technique that is designed to operate from long
cylinders of  arbitrary cross section.  The technique is based on the
summation of voltage contributions  from a number of small loop antennas
mounted on the surface of interest.  The  contributions are chosen such that
the summation synthesizes the free space, far field,  characteristic
associated with an omni dipole antenna.   A minimum of three spatially
separated isolated omni dipole antennas, either electric or magnetic, are
approximated by  using three separate summation networks.   Direction
finding is then accomplished by  conventional techniques, such as the phase







The DF System Telegon IVTitle Text
Suipka, G. and  Zehendner, K.Author Text
Tech. Mitt. AEG-Telefunken (Germany), vol. 59, no. 7, pp. 393-400, 1969.Source Text
Keyword Text
NO. 1:  The article describes the system's antennas and their associated
switchgear.  Also described as basic system blocks are the receiver, visual
indicators and the visual bearing display SiG 638 (Telegon IV).  Especially
considered are novel solutions for bearing ambiguity problems and for the
stabilization of amplified gains.  ABSTRACT NO. 2:  A review is given of the
system antennas and antenna switches.  Other system elements such as
direct reading finders are discussed.  New solutions to the problems of
sidewise direction finding and amplification control are indicated.  (Eight







Effective Ground Conductivity Measurements at Radio Frequencies
Using Small Loop Antennas
Title Text
Taylor, W. L.Author Text
Proceedings of the Conference on Environmental Effects on Antenna




A new technique was developed to measure the mutual impedance of two
loop antennas and was used to determine the effective conductivity of the
earth's surface at frequencies of 1-3 MHz.  Measurements in a four-state area
revealed differences in ground conductivity exceeding 100:1.  (Abstract source






Infrared equipment as an air navigational aid.  IR equipment to aid air
navigation, discussing  detection cells, temperature direction finding,
mobile source tracing, etc.
Title Text
Turck, J.Author Text
L'Onde Electrique, Vol. 49, pages 648-652, 1969.  Author employed:  Societe
Anonyme De Telecommunications, Paris, France.
Source Text
air navigation, infrared instruments, navigation bids,








Possibility of Determining the Slopes of the Ionosphere by Oblique
Sounding
Title Text
Tushentsova, I. A.Author Text
(source unknown), 1969.Source Text
Keyword Text
The change in the form of distance-frequency characteristics of oblique
sounding (OS) in a horizontally inhomogeneous ionosphere is examined.  A
formula is obtained for determining from OS data the equivalent angle of
inclination of  an ionospheric layer for the model of a plane earth and
ionosphere.  The angles of inclination computed from OS data are compared
with corresponding values obtained from vertical sounding (VS).  (Author's






Range Estimation Based on Back scatter MeasurementsTitle Text
Tveten, L. H.Author Text
U.S. Department of Commerce, Office of Telecommunications, Institute for
Telecommunication Sciences, Boulder, Colorado, 1969.
Source Text
Keyword Text
A technique has been developed by which range to the location of a
transmitter can be estimated using measurements of the incoming elevation
angles and of simultaneous back scatter delay versus elevation angles as
input data.  The back scatter measurements are used to determine the
parameters of a parabolic layer model of the F region, and range estimates
are made by a solution of the incoming mode angles with the ionospheric
parameters for the given time.  These parameters include the E region whose
characteristics are determined from long-term predictions.  With the
exception of the initial data scaling process, the entire range estimation
procedure has been programmed for the CDC 3800 digital computer.  A quite
extensive test of the procedure has been performed with data gathered during
the Institute for Telecommunication Sciences/University of Illinois coordinated
propagation experiment of 1966-68.  Approximately 1700 range estimates
have been made using elevation angle measurements of incoming propagation
modes from Meridian, Mississippi and Orlando, Florida.  Range estimates
with these data were compared with the actual known ranges, and median
errors usually considerably less than 10 percent were obtained.  Variations
and trial improvements  of the technique are discussed.  (Author's abstract,






Allowance for Sphericity during the Scattering of Radio Waves on the
Trail of a Rapidly Moving Body in the Ionosphere
Title Text
Vas'kov, V. V.Author Text
Geomagn. I Aeronomiya (USSR), English translation, Geomagn. and
Aeronomy (USA), vol. 9, no. 3. pp. 346-9, 1969.
Source Text
Keyword Text
The influence of the sphericity of radio waves scattered on the trail of a body
moving at velocity V0 in a magnetized plasma H is investigated.  The
magnitude of the main maximum of the scattering cross section is found.
Allowance for sphericity for small cosines of the angle of inclination of the
incident wave to the (V0H) plane leads to the appearance of an additional
maximum in the time dependence of the cross section.  (Abstract source







Radio Wave Scattering on the Trail of a Body Moving in the Ionosphere
Near the Caustic Curve
Title Text
Vas'kov, V. V.Author Text
Geomagn. I Aeronomiya (USSR), English translation, Geomag. and
Aeronomy (USA), vol. 9, no. 5, pp. 683-90, 1969.
Source Text
Keyword Text
It is demonstrated that the scattering cross section of radio waves on the trail
of a body in the vicinity of the caustic curve can increase by 2·3 orders of
magnitude compared with the cross section in a homogeneous medium.   The
observer and the source of radio waves are considered to be at the same
location.  With this geometry, the increase in the cross section as a result of
the focusing of radio waves near the caustic curve is maximal.  It is assumed
that the ionosphere is only vertically inhomogeneous.  At large angles of
inclination of the incident (scattered) wave to the vertical, the radio signal sent
vertically upward crosses the F-layer without being reflected.  Therefore, the
difficulty of separating the scattered from the reflected radio wave at the
observation point is eliminated.  If the body disappears into shadow region
beyond the caustic curve, scattering takes place only on the trail in the
illuminated region.  (Abstract source unknown, formal literature, English






Radio Wave Scattering on the Trail of a Vertically Traveling Body in an
Homogeneous Ionosphere
Title Text
Vas'kov, V. V.Author Text
Geomagn. I Aeronomiya (USSR), English translation, Geomag. and
Aeronomy (USA), vol. 9, no. 3, pp. 339-45, 1969.
Source Text
Keyword Text
The scattering cross section of radio waves on the trail of a vertically traveling
body in the vicinity of the reflecting layer of the ionosphere is computed.
Allowance is made for the sphericity of an incident and scattered radio wave.
(Abstract source unknown, formal literature, English language/translated from






A Comparison of Ionospheric Reflection Coefficients Calculated with
Generalized and Non-Generalized Full Wave Theory
Title Text
Wand, I. C.Author Text
J. Atmos. Terrest. Phys., vol. 31, pp. 1233-9, 1969.Source Text
Keyword Text
Generalized and non-generalized full wave methods for the calculation of
ionospheric refection parameters have been described by Deeks and Pitteway
respectively.  In the former method,  the electrons are assumed to have a
Maxwellian velocity distribution and allowance is made for the dependence of
collisional frequency on electron velocity, whereas in the latter method the
effective collisional frequency is assumed to be independent of velocity.  This
paper presents a comparison of reflection coefficients calculated with the two
full wave methods for two typical ionospheric layers using related
monoenergetic and effective collisional frequency profiles and frequencies in
the range 10-100 kHz.  Important differences are obtained and it is suggested
that, in spite of the small increase in computer time, generalized theory
should always be employed if reliable results are required.  (Abstract source






Effects of atmospheric turbulence on laser tracking systemsTitle Text
Webb, W. E.
Editor:  Kastorff, S.
Author Text
Univ. Alabama, AL, USA, pages 285-9, IEEE, Huntsville, AL, USA, page 424,
IEEE, Huntsville section, 1969.
Source Text
electromagnetic wave propagation, laser beam
applications, terrestrial atmosphere,  tracking systems
Keyword Text
Optical beams propagating through the turbulent atmosphere are subject to
random phase  and amplitude fluctuations which will appear to a laser radar
as variations in the angle of  arrival of the beam, i.e., as angular tracking
errors.  The limiting effect of such errors as  the precision of a laser radar are
investigated.  Since the angle of arrival of a distorted  wave is not uniquely
defined a particular laser tracking system is analyzed and it is  concluded
that the observed target position is proportional to the displacement of the
illuminance centroid in the focal plane.  The angle of arrival theta (t) is defined
as the ratio  of the instantaneous position of the illuminance centroid to the
focal length of the receiving  optics.  A Kolmogorov spectrum of atmospheric
turbulence is assumed and the mean  square angle of arrival fluctuations
(theta /sup 2/[t]) are computed.  It is shown that (theta  /sup 2/[t]) is
independent of the receiving aperture size for apertures smaller than the inner
scale of turbulence and decreased as the reciprocal one-third power of
diameter for larger  apertures.  Rectangular apertures, multiple aperture
systems, and effects of Gaussian  beams are also considered.  The







Effects of Ionospheric Scattering on Very-Long-Distance Radio
Communication
Title Text
Whale, H. A.Author Text
Effects of Ionospheric Scattering on Very-Long-Distance Radio
Communication, New York, Plenum Press, 1969.
Source Text
Keyword Text





User problems.  Introduction to and user problems concerning wave
propagation for ship location
Title Text
Zickwolff, G.Author Text
Deutsches Hydrographisches Institut, Hamburg (West Germany),
Duesseldorf, Deut. Ges. Fuer Ortung Und Navigation, 14 pages, 1969.
Source Text
position indicators, radio waves, surface navigation,
wave propagation, conferences, field strength,  radio








Doppler Shifts on High-Frequency Ground BackscatterTitle Text
Agy, VaughnAuthor Text
J. Geophys. Res., vol. 74, pp. 273-7, 1 January 1969.Source Text
Keyword Text
Frequency changes (Doppler shifts) of high-frequency radio waves propagated
by a changing ionosphere can be observed and measured both for ground
backscatter and for "point-to-point" circuits.  However, the relationships
between ionospheric change and frequency shift are different in the two
cases.  The nature of the difference is indicated here by use of simple
ionospheric models.  Analogously, ionospheric dispersion (variation with
frequency rather than time) shows itself differently in the two cases.
Consequently, the well-known group path, phase path relationship P1 = P +
f(dP/df) does not hold for ground backscatter in which observations are made















Ionospheric electron content gradients are obtained from Faraday rotation
observations of near simultaneous passages of the crossed-path radio beacon
satellites BE-B and BE-C.  Bearing deviation of an HF signal computed from
the content gradient information is compared with simultaneously measured
values in a radio direction finding experiment.  (Abstract source unknown,






Manpack/Man-Transportable UHF/DF AntennaTitle Text
AnonymousAuthor Text
Governmental Affairs Inst., Research Division, Washington, D.C., Interim
Report, DDC No. AD 848 690L, January 1969.
Source Text
antennas, portable, direction finding, ultrahigh
frequency, reflectors, spiral antennas, extendable
structures, antenna masts, radio equipment, AS-2338
antennas
Keyword Text
A 13.5-pound manpack ultrahigh-frequency (UHF), direction-finding (DF)
antenna is being developed for use with the R-1517(XE-1)/UR radio receiver.
Designated as-2338()/U, the antenna operates  over a frequency range of from
150 to 500 megahertz (MHz).  One man can carry the antenna and can erect
it to its full height of 8 feet in from 2 to 4 minutes.  (Author's abstract,






Synthesis of Optimal Direction Finding SystemsTitle Text
Baklitskiy, V. K.Author Text
(Akademia Nauk, Izvestiya), Tekn. Kibernetika, (USSR), no. 1, pp. 159-63,
English translation in Engng. Cybernetics (USA), no. 1, pp. 154-8, January
1969.
Source Text
radio-direction finding, aerospace control, random
processes, optimal systems, control system synthesis
Keyword Text
The possibility of defining an optimum direction finding system based on
representation of baring as a multivariate Markov process is studied.  The
cases of white and narrow-band noise disturbances are investigated.  It is
claimed that systems using differential radiation patterns for direction finding
are special cases of the  obtained optimum system.  (Abstract source







Synthesis of optimal direction finding systemsTitle Text
Baklitskiy, V. K.Author Text
Tekhnicheskaya Kibernetika, Translation Engineering Cybernetics, Vol. 1,
pages l54-8; January, 1969.
Source Text
control system synthesis, optimal systemsKeyword Text
The possibility of defining an optimum direction finding system based on
representation  of bearing as a multi variate Markov process is studied.  The
cases of white and  narrow-band noise disturbances are investigated.  It is
claimed that systems using  differential radiation patterns for direction finding






Coherent Detection Kit for ADF Set AN/ARN-83Title Text
Battistelli, Joseph J. and Perper, Lloyd J.Author Text
Electro Technical Analysis Corp., Tucson, Arizona, Quarterly Progress
Report No. 1 DDC no. AD 851 804L, January 1969.
Source Text
army aircraft, direction finding, radio equipment,
modification kits, automatic, radio navigation,
frequency synthesizers, integrated circuits, phase-
locked systems, radio receivers, AN/ARN-83, automatic
direction finders
Keyword Text
The modification kit design and development activities reported herein cover
the requirements of a program for the design, development and fabrication of a
AN/ARN-83 coherent detection kit of the advanced development model,







Ionospheric Drift Measurements on Adjacent Aerial ArraysTitle Text
Beynon, W. J. G. and Wright, J. C.Author Text
J. Atmos. Terrest. Phys., vol. 31, pp. 119-33, January 1969.Source Text
Keyword Text
Apparent discrepancies in ionospheric drift measurements made on two
adjacent aerial arrays at Halley Bay during the IQSY are discussed.  It is
shown that the anomalies could be explained in terms of curvature in the
pattern of maximum amplitude contours at the receivers.  (Abstract source






Propagation in the Earth's AtmosphereTitle Text
Cato, J. E., Date, J. H., Guion, W. G., et al.Author Text
Trans. IEEE, vol. AP-17, no. 1, pp. 110-1, January 1969.Source Text
Keyword Text
Analytical expressions obtained from electromagnetic field theory are used to
plot propagated ray paths as functions of frequency and launch angle.  From
these plots, the dispersive effects are predicted for signals transmitted
between any two selected points.  (Abstract source unknown, formal






Cross-Section Control of a Thin Wire Loop by Impedance Loading
Techniques
Title Text
Clark, John E. and Tauritz, Joseph L.Author Text
Trans. IEEE, vol. AP-17, no. 1, pp. 106-7, January 1969.Source Text
Keyword Text
This paper gives a description of results of scattering from thin wire loops for
various conditions of impedance loading.  The effect of positive and negative
resistors combined with reactive networks is considered.  (Abstract source






Polarization of Ionospherically Propagated HF Radio Waves with
Applications to Radio Communication
Title Text
Epstein, M. R.Author Text
Radio Science, vol. 4, no. 1, pp. 53-67, January 1969.Source Text
Keyword Text
NO. 1:  Sweep-frequency CW radio signals transmitted over 1300-km north-
south and 1900-km east-west temperate-zone paths were received 24 hours
per day for 2½-day periods.  Measurements of the incoming one-hop F-layer
polarization, as a function of time-of-day and radio frequency, indicate that
daytime rates of change of polarization rotation with frequency (at an instant
of time) average 1 turn/MHz over the north-south path and 0.25 turn/MHz over
the east-west path.  These values are in good agreement with computer
raytracing predictions off the rates of change of polarization rotation with
frequency over similarly disposed paths.   It was observed that nighttime
polarization rotation rates are about 1 to 4 times as high as those measured
during the day.  It was also experimentally found that the rate of change of the
incoming polarization with frequency first decreased and then increased with
incoming radio frequency, the minimum rate occurring near 0.8 MOF0.
Daytime rates of polarization rotation with time do not appear to vary either
with path azimuth or transmitted radio frequency.  Near-zero rates of
polarization rotation with time occur for much of the nighttime  period.  Large
fluctuations in the polarization variations occur with both time and frequency
throughout the day.  Polarization measurements made with signals that were
reflected from a nonblanketing, nighttime sporadic E layer of about two hours
duration indicate that, for this layer, circumstances other than polarization
effects, probably multipath, determine much of the observed signal strength
variations with frequency and time.  The results suggest that for round-the-
clock temperate zone propagation, when linearly polarized antennas are
employed, a qualitative threshold for envelope distortion of broadband signals
(due to variation in the incoming polarization with frequency) occurs when
signal bandwidths exceed approximately 100 kHz for north-south paths and
400 kHz for east-west paths.  The effects of such distortion may be reduced
either by operating near 0.8 MOF0 or by the use of circularly polarized
antennas.  ABSTRACT NO. 2:  Computer raytracing techniques were
employed to predict variation of received F-layer skywave polarization as
function of radio frequency and path azimuth; these predictions are compared
with results of round-clock measurements  of incoming wave polarization
using FM-CW techniques over two different propagation paths for 2½ days per
Abstract Text
path; polarization measurements were also made with signals that were
reflected from nighttime sporadic-E layer.  (Abstract sources unknown, formal





SOLRAD Solar X-Ray and HF Communications Correlation StudyTitle Text
Erickson, Bill E., Hildebrand, Verne  E. and Bleiweiss, Max P.Author Text
Naval Weapons Center Corona Labs, Corona, California, Final Report NWCCL
TP 834, January 1969.
Source Text
Keyword Text
The results of a study of solar X-ray and HF communications data intended for
support of the SOLRAD satellite as a communications disturbance warning
sensor are presented.  Limitations of the conclusions that can be drawn from
the study are discussed; recommendations are given for future investigations
of the effects of solar X-ryas on HF communications.  (Authors' abstract,






Procedure of Phase Delay Compensation for Increase of Accuracy of
Doppler Navigation Systems with Wide-Aperture Antennas
Title Text
Fischer, FriedrichAuthor Text
Deutsche Luft-Und Raumfahrt Forschungsbericht, (W.  Germany), Report No.
DLR-FB-69-03, DDC No. AD 858 446, January 1969.
Source Text
navigational aids, transponders, Doppler navigation,
radio beacons, antennas, scanning, phased arrays,
electronic scanners, direction finding stations,
direction finding, phase distortion, phase measurement,
accuracy, radio beams, dipole antennas, ground vehicle
antennas, mobile, very high frequency, range finding,
radio compasses, digital systems, analog-to-digital
converters, radar equipment
Keyword Text
The exact compensation of phase delay distortions in direction finding and
navigation systems is possible by periodic changes of the scanning direction
and the synchronous channel commutation of the signal and reference
voltages.  This method has been realized in a new type of Doppler direction
finder in all-solid-state by electronical scanning of the wide-aperture antenna
and by a digital phase measurement.  The equipment is described and the
most important results of the tests are discussed.  An accuracy of bearing of
better than ±0.05 degrees was achieved, which offers the suggestion to apply
this method particularly, in the more topical design are presented.  (Author's







Another source of VOR omni errorTitle Text
Hessemer, R. A., Jr.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-5, No.
1, pages 122-5;January, 1969.  Univ. Arizona, Tucson, AZ.January, 1969.
Source Text
air-traffic control, radio direction-finding, radio
receivers
Keyword Text
In the vicinity of reflecting objects, a VOR receiver picks up both the direct
and reflected  signals.  This summation adds both amplitude and phase
modulation to the signal that were  not present at the transmitter.  The error
due to this phase modulation is fairly evident  since the desired directional
information is transmitted as a relative phase.  What is not so  evident is the
fact that the amplitude modulation can also produce a phase error.  This
happens when asymmetrical filters are used to process the amplitude-
modulated signal.   The asymmetrical filter converts some of the amplitude-







Another Source of VOR Omni ErrorTitle Text
Hessemer, Robert A. Jr.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-5, no. 1,
pp. 122-125, January 1969.
Source Text
Keyword Text
In the vicinity of reflecting objects, a VOR receiver picks up both the direct
and reflected signals.  This summation adds both amplitude and phase
modulation to the signal that were not present at the transmitter.  The error
due to this phase modulation is fairly evident since the desired directional
information is transmitted as a relative phase.  What is not so evident is the
fact that the amplitude modulation can also produce a phase error.  This
happens when asymmetrical filters are used to process the amplitude-
modulated signal.  The asymmetrical filter converts some of the amplitude-
modulated sidebands into phase modulation which is recorded s a direct






Ionization Increases Associated with the Small Solar Proton Events of 5
February 1965 and 16 July 1966
Title Text
Hewitt, L. W.Author Text
Can J. Phys., vol. 47, no. 2, 15 January 1969.Source Text
Keyword Text
Observations of partial reflections from the ionosphere at vertical incidence at
2.66 MHz have been made at Resolute Bay, geographic latitude 74.7ºN,
since September 1963.  By measuring the amplitudes  of the ordinary and
extraordinary backscattered waves information is obtained about electron
number densities in the lower ionosphere.  The results presented in this
paper show that the partial reflection technique is more sensitive than  most
other ground-based experiments for the detection of D-region ionization
increases associated with small solar proton events.  Results obtained by the
partial reflection experiment during the events of 5 February 1965 and 16 July
1966 are presented and compared with VLF and satellite observations.






A New Direction Finding Ne5twork for Locating the Sources of
Atmospherics
Title Text
Iwai, Akira, Ohtsu, Jinsuke, et al.Author Text
Nagoya University Research Institute of Atmospherics, Proceedings, vol. 16,
pp. 17-42, January 1969.
Source Text
Keyword Text
Description of a direction-finding network system for the automatic location of
atmospheric sources.  The system uses the triangulation network principle,
consisting of three direction-finding stations.  A direction finder of twin-channel
type, installed at each station, is tuned to 10 kHz and is used for locating
distant sources, several hundred to several thousand kilometers away from
each station.  Test observations using the new system have been made from
one to two weeks each month from July to October 1968.  (Abstract source






A Hologram Form of Bistatic Radar or SonarTitle Text
Kock, Winston E.Author Text
Proc. IEEE, p. 100, January 1969.Source Text
Keyword Text
The extension of the side-looking coherent radar concept to bistatic stationary
forms, similar to Gabor's original hologram arrangement, is suggested.







Direction of Arrival of HF Radio Waves Deduced from Ionospheric
Electron Content Gradients
Title Text
Rao, N. N.Author Text
Trans. IEEE, vol. AP-17, no. 1, pp. 111-13, January 1969.Source Text
Keyword Text
Ionospheric electron content gradients are obtained from Faraday rotation
observations of near simultaneous passages of the crossed path radio beacon
satellites BE-B and BE-C.  Bearing deviation of an HF signal computed from
the content gradient information is compared with simultaneously measured
values in a radio direction finding experiment.  (Abstract source unknown,






Direction of arrival of HF radio waves deduced from ionospheric
electron content  gradients
Title Text
Rao, N. N.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-17, No. 1, pages
111-13; January, 1969.
Source Text
ionosphere, radio direction-findingKeyword Text
Ionospheric electron content gradients are obtained from Faraday rotation
observations of  near simultaneous passages of the crossed-path radio
beacon satellites BE-B and BE-C.   Bearing deviation of an HF signal
computed from the content gradient information is  compared with






On Space-Frequency Equivalence of Correlator InterferometerTitle Text
Swenson, G. W. Jr. and Mathur, N.  C.Author Text
Radio Science, vol. 4, no. 1, pp. 69-71, January 1969.Source Text
Keyword Text
It is shown that exact equivalence exists between monochromatic correlator
interferometer using directional antennas and wideband correlator
interferometer using isotropic antennas; necessary relationships between
frequency response function of receiving system and aperture illumination of
antennas to achieve equivalence is derived.  (Abstract source unknown,






Determination of the Distant Ionosphere--The Triangulation of High
Frequency Backscatter Returns
Title Text
Treharne, R. F.Author Text
Proc. I.R.E.E., Australia, pp. 25+, January 1969.Source Text
Keyword Text
Apparatus for measuring the direction of arrival (in three dimensions) of hf
backscatter returns has been devised.  When coupled to time delay strobing
to give distance information, the apparent source of the backscatter and the
ionospheric reflection height can be determined.  The reflection height can be
used to infer the vertical ionogram at the midpoint of the path from that taken
at the observation point; an example is given.  Apparent backscatter sources
are located by the apparatus in terms of distance and bearing from the
observation point.  (Abstract source unknown, formal literature, English








International Standard Electric Corp, GB Pat. 1141357; 29 January, 1969.Source Text
antenna arrays, radio direction-findingKeyword Text
Radiates a fan beam by applying a signal having a range of frequency
components to a  linear array antenna which radiates energy in a direction
proportional to the energy  frequency.  At the receiver the angle of incidence






Radio direction finding systemTitle Text
unknownAuthor Text
International Standard Electric Corp, GB Pat. 1141357; 29 January, 1969.Source Text
radio direction-findingKeyword Text
Two directional radio receiving aerials tuned to two spaced transmitters are
continuously  rotated simultaneously, and the relative phase of the outputs, at
the modulation frequency  arising from the rotation, is determined to give the
angle between the two transmitters.   The second aerial may be replaced by a






Multichannel frequency converterTitle Text
unknownAuthor Text
Sharp and Co. Ltd., GB Pat 1140152; 15 January, 1969.Source Text
frequency convertors, telecommunication linksKeyword Text
The converter employing transistors, has cross-talk minimized by using in
each channel  an emitter follower.  Bases of first transistors of these are
connected so that the emitter  followers can be driven by a common local
oscillator.  Emitters of second transistors in  each channel are connected to
the emitters of the associated emitter followers.  The input  signal is applied
to the base of a respective second transistor and the output taken from its
collector.  The converter may be used in a crossed-antenna marine automatic






Interrelation between statistical amplitude, angular and phase
characteristics of signals  scattered on extended bodies
Title Text
Varshavchik, M. L.Author Text
Radiotekhnika i Elektronika, Vol. 14, No. 1, pages 84-90, Translation: Radio
Engineering and Electronic Physics; January, 1969.
Source Text
electromagnetic wave scattering, radar theoryKeyword Text
Considers the interrelation between the parameters of one-dimensional laws
of distribution  of amplitudes and angles of incident waves, scattered by a
varying extended body.  The  distribution parameters of such waves may be
determined using known amplitude  fluctuation parameters of the scattered
signal and the average value of the modules of the  angular velocities.  The
extended body is assumed to be a multiplicity of point reflectors,  tightly
coupled with one another.  For a set of identical, isotropic uniformly-
distributed  and varying and mutually-coupled reflectors, the width of the
power spectrum is greater  than that of the phase spectrum by 1.26 times,







A Field Strength Prediction Program for Ionospherically Propagated
High Frequency Transmissions
Title Text
Bailey, R. A.Author Text




A computer program is described which makes use of the characteristics of
the ionosphere at each reflection  point to determine, using parabolic layer
theory, the dominant mode propagated over any given path.  Modes examined
preserve the same angle of propagation from hop to hop, so that with different
ionospheric characteristics over the path, varying distances are computed for
each hop.  Both deviative and non-deviative absorption are computed and
allowances are made for focusing, polarization, and ground reflection.  Modes
up to six hops are computed, the dominant mode being that one experiencing
least path loss; possible modes include simple E, F and complex types, with
the possibility in all cases of E layer screening.  (Author's abstract, technical






Coherent Detection Kit for ADF Set AN/ARN-83Title Text
Battistelli, Joseph J. and Perper, Lloyd, Jr.Author Text
Electro Technical Analysis Corp., Tucson, Arizona, Quarterly Progress
Report No. 2, DDC no. AD 852 688L, February 1969.
Source Text
radio navigation, direction finding, radio equipment
automatic, demodulators, frequency synthesizers,
frequency dividers, phase detectors, phase-locked
systems, modification kits, airborne, AN/ARN-83,
automatic direction finders, coherent systems
Keyword Text
The original concepts of the design plan and the improvability concepts were
reviewed to arrive at proposed changes in the design plan consistent with
smaller size and  increased operational applicability.  (Authors' abstract,






HF Ionospheric Radar Ground-Scatter Map Showing Land-Sea
Boundaries by a Spectral-Separation Technique
Title Text
Blair, J. C., Melanson, L. L. and Tveten, L. H.Author Text
Electronics Letters, vol. 5, no. 4, pp. 75-6, 20 February 1969.Source Text
Keyword Text
Ionospherically propagated hf radio waves that have been backscattered from
the sa can often be distinguished from those backscattered from land
because of their different Doppler spectra.  This characteristic has been
exploited to generate an ionospheric radar map of the south-east United
States from Boulder, Colorado by gating out the sea-scatter Doppler
components.  The agreement between the observed and actual land-sea
boundaries is good.  (Abstract source unknown, formal literature, English






Electromagnetic Field of an Infinite Helical SheathTitle Text
Borchi, E.Author Text
Electronics Letters, vol. 5,  no. 4, pp. 76-7, 20 February 1969.Source Text
Keyword Text
The relevant fields of an infinite helical sheath, produced by a current
distribution on the helical surface, are obtained for the case in which the
internal medium is different from the external one.  (Author's abstract, formal






Potential noise immunity of frequency and space diversity reception of
signals in a  multipath channel
Title Text
Bykhovskii, M. A.Author Text
Radiotekhnika i Elektronika, Vol. 14, No. 2, pages 351-4, Translation: Radio
Engineering and Electronic Physics; February, 1969.
Source Text
diversity reception, signal detection, telegraphyKeyword Text
The analysis of the noise immunity of signals transmitted through a multipath
channel  assumes given parameters of the number of paths, their angle of
arrival at the point of  reception, and knowledge of the relative delays.  The
results obtained enable practical  recommendations to be made as to choice
of optimal system parameters of the diversity  reception system, i.e., number
of antennas and frequencies, separation between the  antennas and difference
between the frequencies.  A comparison between the noise  immunity of an
optimal system with the noise immunity of the relative phase telegraphy
(r.p.t.) system and the frequency telegraphy (f.t.) system shows that the
power gain of the  r.f.t. system by comparison with the optimal system, using
orthogonal signals, does not  exceed 2 dB, but for the f.t. system this gain is
equal to 5 dB.  When the measurement  inaccuracies in the optimal system
are taken into account, the actual loss will be 1 to 2 dB  less, and the r.f.t.







Estimating Parameters of an Inhomogeneous Medium by Probing with
Rays
Title Text
Casti, J. Detchmendy, D, Kagiwada, H. and Kalaba, R.Author Text




A computationally efficient technique using ray tracing and successive
approximation to estimate the index of refraction of an inhomogeneous
medium from the times of arrival of a transmitted signal at various receivers.
The ray treatment can cope with a medium whose properties vary in two or
three dimensions.  The inverse problem can be solved iteratively by a search
procedure, by a gradient procedure, or by quadratic convergence.  Algorithms
for computer solution are presented for quadratic convergence.  To conserve
high-speed storage, one ray at a time is evaluated until all the rays are
considered at each iteration.  In a numerical example using fourth-order
Adams-Moulton integration with a step size of 0.1 computing time on the IBM
7044 was about half a minute.  The initial approximation was a homogeneous
medium but the estimate was refined in three iterations.  First experiments
indicate that the method is feasible even with noisy data.  (Authors' abstract,






A Study of the Coupling of Acoustic Energy from the Troposphere to the
Ionosphere
Title Text
Detert, David G.Author Text
Final Technical Report, Contract NAS8-21079, Avco Corporation, Applied
Technology Division, Environmental Sciences and Technology Directorate,
Lowell, Massachusetts, 15 February 1969.
Source Text
Keyword Text
This report describes the efforts of the second twelve months of a continuing
program (the first year's efforts being under Air Force sponsorship) of
experimental measurements to investigate the possibility of coupling between
ground level and ionospheric effects through the propagation of low frequency
acoustic waves.  The two tropospheric sources considered in this study are
the static firing of large rocket engines at NASA/MSFC and the occurrence of
local thunderstorms.  The observing system consists of a network of three,
short-baseline,, near vertical incidence hf Doppler sounding paths near
Huntsville, Alabama, each operating with three simultaneous transmission
frequencies.  The report discusses the general operation of the experiment
and  the experimental findings relative to ionospheric dynamics phenomena
caused by static test events and local meteorological disturbances.  A three-
dimensional acoustic ray-tracing computer program is briefly described, and a
Fortran listing is given.  (Author's abstract, technical report, English language,






Optimal Detection of Signals Having an Unknown Arrival Time on a
Background of Normal Noise with a Time-Varying Intensity
Title Text
Dugin, V. V.Author Text
Radioelek tronika, vol. 12, pp. 101-6, February 1969.Source Text
Keyword Text
Description of algorithms for optimal detection (on a background of
nonstationary noise) of signals described by three different models widely
used in statistical communications theory.  Block diagrams are constructed
for the corresponding three optimal detectors.  The analysis demonstrates the
possibility of using matched filters with constant parameters by choosing a
specific law for the temporal variation of the input-stage transfer function in
each detector circuit.  This significantly simplifies the equipment design of
detection circuits for signals with an unknown arrival time.  (Abstract source







Measurement of Elevation Angles of HF  WavesTitle Text
Gething, P. J. D., Morris, J. G., Shepherd, E. G. and Tibble, D. V.Author Text
Proc. I.E.E., vol. 116, no. 2, pp. 185-93, February 1969.Source Text
Keyword Text
Several Techniques for the measurement  of elevation angles of radio signals
in the hf band with a vertical array of aerials are described.  These include the
Wilkins-Minnis method, null-selection and elevation-scanning techniques, and
a method of wavefront analysis in which the amplitudes and phases of the
aerial signals are measured.  Aircraft calibrations have been used to check
some of the methods.  (Abstract source unknown, formal literature, English






Transmission of Azimuth Information by a Discretely Scanned AntennaTitle Text
Goto, N. and Sekiguchi, T.Author Text
Trans. Inst. Electronics Commun. Engrs. Japan, A.B.C., pp. 136-40, English




A technique for transmitting azimuth information by means of pulse-coded
signals with the repetition frequency the same as the scanning frequency, is
presented and pertinent considerations such as the accuracy of azimuth
information and the information transmission time, are discussed.  (Abstract







Detailed Numerical Investigation of the Millington Method for the Wave-
Front Analysis Problem
Title Text
Kliskey, J. H.Author Text
The Marconi Company Limited, Propagation & Systems Studies Group,
I.T.M. 3100, Research Division, Great Baddow, Essex, February 1969.
Source Text
Keyword Text
This I.T.M. is a detailed numerical investigation of  the Millington Method for
determining the angles of arrival of HF signals, described in I.T.M.'s Nos.
2802, 2847 and 2866.  A modified version of this method, for the two mode
case, is shown to work with dummy data, provided that the two arrival angles
are reasonably separated.  With the aid of computer programs a study is
made of the effect on the results of errors in the signal voltages.  An
investigation of two similarly related quantities to the two used reveals the
possibility of extra unwanted solutions and a method of selecting the required







Studies of Ionospheric Propagation Related to High-Frequency Radio
Broadcasting
Title Text
Lomasney, J. M., Sweeney, L. E. and Fenwick, R. B.Author Text











A Program to Investigate the Feasibility of Utilizing the Oculometer
Measurement  Technique in the Photo interpretation Task.  <NOTE>
Final Technical Report. Jul-Nov 68
Title Text
Mason, Kenneth A., Merchant, John, Wilson, RonaldAuthor Text
Technical Report from:  Honeywell Radiation Center, Lexington, Mass.
Report RADC-TR-68-603, 102 pages; February, 1969.
Source Text
Photo interpretation, biometry, eye, motion, meters,
direction finding, measurement, aerial  targets,
feasibility studies, monitors, tracking, Oculometers,
NTISAF
Keyword Text
The purpose of the program described in the report is to investigate the
feasibility of this  eye direction measurement technique for the Photo
interpretation task through the use of  the Eye Direction Monitor. The report
discusses how the Oculometer device can be  incorporated into operational








Radio Science, vol. 4, no. 2, pp. 95-115, February 1969.Source Text
Keyword Text
The Stokes phenomenon is studied with respect to an equation of Bessel
type, and it is shown that the Stokes lines are associated with the cut in the
complex plane required to make the complex exponential integral single-
valued.  The Stokes constant is derived by considering the continuity
conditions at all points along a single Stokes line.  Numerical examples are
given for the calculation of Hankel functions and the roots of the Airy integrals
and their derivatives.  Applications to phase-integral theory and possible
extensions to other equations are indicated.  (Abstract source unknown,






Characteristics of Wave-Interference Field and Phase ErrorTitle Text
Miwa, S.Author Text
Trans. Inst. Electronics Commun. Engrs.  Japan, A.B.C., pp. 113-5, English




A simple equation for the construction of equi-phase planes for a wave
interference field is derived and from this equation the properties of the plane
are clarified.  From the disturbance of such a plane, the direction error is
obtained and it is shown that this direction error is different from the direction
error obtained by a loop antenna.  (Abstract source unknown, formal






Characteristics of wave-interference field and phase errorTitle Text
Miwa, S.Author Text
Transactions  of  the  Institute of Electronics and Communication Engineers




A simple equation for the construction of equi-phase planes for a wave
interference field  is derived and from this equation the properties of the plane
are clarified.  From the  disturbance of such a plane, the direction error is
obtained and it is shown that this  direction error is different from the direction






Remote Ground Unit Locating DevicesTitle Text
Radford, Garland L.Author Text
Marine Corps Development and Education Command, Quantico, Va., Report,
DDC No. AD 848 197L, February 1969.
Source Text
aircraft antennas, frequency modulation, loop antennas,
direction finding, radio homing, loop antennas, radio
receivers, display systems, helicopters, vertical take-
off planes, short take-off planes, airframes,
resonance, electromagnetic compatibility, marine corps,
patrols, AN/ARC-54, AN/ARC-131
Keyword Text
Tests were conducted on a frequency modulated (FM) aircraft homing
antenna to determine its suitability for tactical use to home on FM radios







Bearing Deviation in High-Frequency Transionospheric Propagation, 3.
Ray Tracing Investigation of the Magnetoionic Effect
Title Text
Rao, Narayana N.Author Text
Radio Science, vol. 4, no. 2, pp. 153-61, February 1969.Source Text
Keyword Text
The influence of an earth-centered dipole magnetic field upon the bearing
deviation of medium range HF ray paths in the ionosphere is investigated by
using the ESSA three-dimensional computer ray tracing program for a variety
of conditions involving quasi-parabolic layer models and actual electron
density profiles deduced from ionograms gathered during a direction finding
experiment.  The adequacy of the dipole model is examined by comparing the
bearing deviations obtained from it with those for a magnetic field based upon
spherical harmonic expansion using Gaussian coefficients.  (Author's






Bearing Deviation in HF Transionospheric Propagation, III.  Ray Tracing
Investigation of the Magneto ionic Effect
Title Text
Rao, Narayana N.Author Text
Radio Science, vol. 4, pp. 153-161, February 1969.Source Text
Keyword Text





The Associative Processor: A New Computer ResourceTitle Text
Rudolph, J. A.Author Text




A new computer resource, the associative processor (AP), is described and
is compared with the conventional digital computer.  The sequential
processing characteristic of the conventional computer is identified as a
limiting factor in its development.  The content addressability and
simultaneous arithmetic capability of the associative processor is put forth as
a means to circumvent the restriction on processing speeds inherent in the
conventional computer.  Typical performance and cost relationships between
the two types of machines are given.  A typical large-scale real-time data
handling requirement is defined in general terms, and system designs for the
conventional and associative approaches to meet this requirement are shown.
 Both systems are compared in terms of overall performance and cost.  This
comparison yields an 8-to-1 performance advantage for the associative
system at a lower total system cost.  The development status of the
associative processor is described.  (Abstract source unknown, technical






Broadband radio receiverTitle Text
Sanders Associates, Inc.Author Text
Sanders Associates, Inc., GB Pat. 1142662; 12 February, 1969.Source Text
radio direction-finding, radio receiversKeyword Text
This is used for a direction finder and is operable over a range of frequencies.
An antenna  has electrically dissipative material disposed in series in it, is a
quarter wavelength long  at an intermediate frequency and less than an eighth
wavelength at the lowest frequency.   The antenna has a resistance that is
less than the magnitude of the antenna impedance at  the lowest frequency







Report on Applied Research Program in Electromagnetic Energy Ray
Paths, Part 2: Analytical Description
Title Text
Shear, Irwin, Bravoco, Ralph R. and Simon, AlfredAuthor Text
Raytheon Co., Space and Information Systems Div., Sudbury, Mass., Final
Report, R69-4072-1, DDC No. AD 686 167, 3 February 1969.
Source Text
Keyword Text
The report is subdivided into three major sections: (1) general description of
the ray tracking method, (2) work performed in these problem areas, (3) a
summary of all work produced.  Efforts were made in ionogram reduction and
data smoothing for use in a Hamiltonian ray tracing program which uses
Haselgrove's form of Hamilton's electromagnetic wave equations.  Emphasis
in this work has been placed on analog to digital as well as possible digital to
hybrid compatibility.  Power losses due to refraction and inverse square law
spreading have been computed using a single ray approach.  The method is
fully described.  Ray tracking has been done with and without magnetic field.
Comparison of these results led to the discovery that the magnetic field has a
pronounced effect on the ray path even at frequencies much greater than 15
MHz when the path traveled is north-south, or along magnetic field lines.
Tabulated results and the underlying factors in the argument are presented.
Part 11 supersedes part 1 of this series of reports.  (Authors' abstract,






Report on Applied Research Program in Electromagnetic Energy Ray
Paths. Part 3: Manual for HRT-1. A Hamiltonian Ray Tracing Program for
the IBM-7094 Computer
Title Text
Shear, Irwin, Bravoco, Ralph R. and Simon, AlfredAuthor Text
Raytheon Co., Space and Information Systems Div., Sudbury, Mass., Final
Report, R69-4072-2, DDC No.  AD  685 768, 3 February 1969.
Source Text
Keyword Text
The report provides a complete description of  the Hamiltonian Ray Tracing
Program, HRT-1 developed for use on the IBM 7094 computer.  A description
is presented on three levels.  Section 1 offers a general account of the
program's purpose and structure.  This section is designed to acquaint the
non-programmer with the general methods sued by the program to simulate
ray propagation.  Section 2 discusses the steps involved in running the
program.  This section will enable either a programmer or non-programmer to
use the program, though he may be  unfamiliar with its internal structure.
Finally, Section 3 presents a detailed description of the mathematical
techniques employed by the program.   This section will provide a
programmer with sufficient knowledge of the program so as to enable him to
make modifications suitable for his particular study.  (Authors' abstract,






Report on Applied Research Program in Electromagnetic Energy Ray
Paths. Part 4: Handbook of Programs in Electromagnetic Ray Paths
Title Text
Shear, Irwin, Bravoco, Ralph R. and Simon, Alfred,Author Text
Raytheon Co., Space and Information Systems Div., Sudbury, Mass., Final
Report R69-4072-3, DDC No. AD 686 168, 3 February 1969.
Source Text
Keyword Text
The volume is designed to aid in the transition of computer programs to the
computer center of the Air Force Cambridge Research Laboratories.  The
programming package described herein includes Hamiltonian Ray Tracing
without magnetic field.  HRT-2, and other programs used to display or
generate electron density subroutines.  (Authors' abstract, technical report,






Reflection from Subrefractive LayersTitle Text
Wait, J. R.Author Text
Electronics Letter, vol. 5, no. 4, pp. 64-5, 20 February 1969.Source Text
Keyword Text
Total reflection of electromagnetic waves from an inhomogeneous region is
considered.  The transition region has a linearly varying relative permittivity.
The phase shift on reflection is π/2 + Φ radians, where Φ is a correction given
graphically in the letter.  (Abstract source unknown, formal literature, English






Direction Finder Set, RadioTitle Text
AnonymousAuthor Text
Army Test and Evaluation Command, Aberdeen Proving Ground, Maryland,
Materiel Test Procedure, Report No. MTP-6-3-070, DDC No. AD 718 652,
March 1969.
Source Text
radio equipment, test methods, direction finding, radio
equipment, reliability, acceptability, specifications,
commodity service test procedures
Keyword Text
The objective is to describe the service test procedures required to determine
the degree to which radio direction finding sets meet the military
characteristics expressed in the qualitative materiel requirements (QMR),
small development requirements (SDR), or other applicable criteria, and the
suitability of the equipment for military use.  (Author's abstract, technical










Communications Designers Digest, vol. 3, no. 3, pp. 21-3, March 1969.Source Text
Keyword Text
A short article which proposes the use of properly related horizontally and
vertically polarized transmitted signals in the MF range to reduce sky wave
interference.  The suggestion requires signals which match the major and
minor axes of the polarization ellipse for the extraordinary mode of
propagation through the low region of the nocturnal E layer.  Experiments
conducted in Australia indicate the proposed condition was satisfied with less
than 7 percent error.  An average 16 dB reduction of sky wave field strength is
claimed.  (Abstract written for purpose of this publication by Southwest






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
Radiolocation Research Lab., Dept. of Electrical Engineering, Engineering
Experiment Station, University of Illinois, Urbana, Illinois, Final report, RRL
No. 353, Report No. 33, DDC No. AD 849 899L, March 1969.
Source Text
radio interferometers, direction finding, antenna
arrays, position finding, radio equipment, medium
frequency, high frequency, very high frequency, radio
transmission, ionospheric propagation, radio waves,
polarization, angle  of arrival, vector analysis, loop
antennas, theses, antenna components, coupling
circuits, radio compasses, Poynting vector,
magnetoionic effect
Keyword Text
The final report summarizes the work done under the two tasks of RDF and
radiolocation systems engineering and directional propagation and
radiolocation research.  In connection with the latter, additional and new
results are given for short range radiolocation experiments and experiments
on the correction for "effective tilts" in the ionosphere.  Three master's level
theses are carried as appendices; these are concerned with active coupling
devices for RDF antenna elements, lateral and longitudinal deviations due to
magnetoionic effects and digital methods for resolving angles of arrival under
HF multipath conditions.  (Authors' abstract, technical report, English






Crab Angle Sensing System (CASS)Title Text
Birutis, GeorgeAuthor Text
Granger Associates/Dorne and Margolin, Military and Airline Equipment
Division, Bohemia, N.Y., Final report, DDC No. AD 688 825, March 1969.
Source Text
all-weather aviation, instrument landings, attitude
indicators, sensors, direction finding signals,
direction finding stations, omnidirectional antennas,
radio receivers, radiofrequency amplifiers, wiring
diagrams, feasibility studies, Crab angle, CASS, Crab
angle sensing systems
Keyword Text
The purpose of the CASS system is to provide a continuous indication of  the
angle between the axis of the aircraft and the centerline of the runway during
aircraft landings.  Employed in CASS are the principles of a lobe switching
RF system, utilizing existing navigation equipment.  The installation of such a
system in typical aircraft would require a minimum of modification to aircraft
equipment.  The feasibility of the  design concept of CASS was successfully
demonstrated during aircraft tests at NAFEC in December  1968.  Calculated
probable error in the measurement of bearing angle was less than 0.5 deg.






Crab Angle Sensing System (Cass).  <NOTE> Final Report.Title Text
Birutis, GeorgeAuthor Text
Final Report from:  Granger Associates/Dorne and Margolin Bohemia N Y
Military and Airline Equipment Div., Report FAA-RD-69-18, 75 pages; March,
1969.
Source Text
all-weather aviation, instrument landings, attitude
indicators, aircraft landings, sensors, direction
finding signals, direction finding stations,
omnidirectional antennas, radio receivers, radio
frequency  amplifiers, wiring diagrams, feasibility
studies, crab angle, CASS (crab angle sensing systems),
crab angle  sensing systems
Keyword Text
The purpose of the CASS system is to provide a continuous  indication of the
angle between the axis of the aircraft and  the centerline of the runway during
aircraft landings.   Employed in CASS are the principles of a lobe switching
RF  system, utilizing existing navigation equipment. The  installation of such
a system in typical aircraft would  require a minimum of modification to
aircraft equipment.  The  feasibility of the design concept of CASS was
successfully  demonstrated during aircraft tests at MAFEC in December
1968.  Calculated probable error in the measurement of bearing angle  was






Position Determination from Radio BearingsTitle Text
Blachman, N. M.Author Text
Trans. IEEE, vol. AES-5, no. 3, pp. 580+, March 1969.Source Text
radio direction finding, position measurementKeyword Text
A new, simpler derivation is presented for Stansfield's formulas for the most
likely position and the distribution of its error when a number of bearings are
measured from known locations.  The simplification results from the use of
complex numbers.  Simple results are obtained for the case in which bearings
are measured at regular, short intervals along a straight reconnaissance flight
path, providing asymptotes for Butterly's curves.  (Abstract source unknown,






Position determination from radio bearingsTitle Text
Blachman, N. M.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-5, No.
3, pages 580-60; March, 1969.
Source Text
position measurement, radio direction-findingKeyword Text
A new, simpler derivation is presented for Stansfield's formulas for the most
likely  position and the distribution of its error when a number of bearings are
measured from  known locations.  The simplification results from the use of
complex numbers.  Simple  results are obtained for the case in which
bearings are measured at regular, short intervals  along a straight






High Speed Spinning Spaced Loop Direction Finder. Test DataTitle Text
Castles, M. P.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Technical Report ECOM-C0420-TD, March 1969.
Source Text
Keyword Text
Sensitivity tests on the high speed spinning spaced loop direction finder have
shown the antenna to have sufficient sensitivity to display an accurate bearing
for signal  field strengths less than 5 microvolts per meter over the 2-6 MHz
frequency range.  The 4 kHz bandwidth signal-plus-noise to noise
measurement  approaches the sensitivity design goal as shown; however, the
IF measurement is probably not as meaningful as the "DF visual sensitivity."
Sensitivity improvements can of course, be obtained on the IF by narrowing
the bandwidth of the receiver, but this technique is not compatible with rapid
search and identification of on-the-air signals.  Many of the observed bearings
recorded in the accuracy tests were from weak skywave signals of field
strengths less than 10 microvolts per meter and only rarely was there
insufficient "DF visual sensitivity" to obtain the bearing.  Statistical analysis of
the bearing accuracy test data for various sortings  is presented in histograms
and summarized.  A major portion of the data was taken by an operator
experienced in DF work  but who had no previous exposure to a rotating
spaced loop display.  The operator acquired familiarity with the multi
polarization spaced loop and sense pattern in a relatively short period of
operating time.  Although only a limited number of on-the-air signals are
available over the 2-6 MHz frequency range, attempts were made to distribute
the observed bearings over as many different stations as possible to avoid
possible weighting of a particular station or a select few stations.  A list of the
stations, the number of bearings taken on each station, its location,
coordinates, distance, and true bearing will be presented in the final report.






Some Inaccuracies in the Appleton-Beynon Equation for the Skip
Distance
Title Text
Chernov, Yu. A.Author Text
Radio Eng., vol. 24, no. 3, pp. 82-85, March 1969.Source Text
Keyword Text
Some inaccuracies in the derivation of the Appleton-Beynon equation for the
skip distance in ionospheric propagation are pointed out.  A more correct
derivation of this equation is presented.  Results obtained using the refined
equation are compared with computer calculations of the exact integral.







Comparison Between Formulas for Ionospheric Radio Propagation and
Atmospheric Wave Propagation
Title Text
Davies, Kenneth, Baker, Donald M. and Chang, Norman J. F.Author Text
Radio Science, vol. 4, no. 3, pp. 231-4, March 1969.Source Text
Keyword Text
Attention is drawn to similarities between certain magnetoionic formulas in
ionospheric radio propagation and corresponding formulas for acoustic-gravity
waves.  Acoustic waves are similar to radio waves with frequencies above the
electron gyrofrequency, whereas gravity waves are similar to whistlers.







DF Interferometer for the 2 to 10 MHz RangeTitle Text
Dodge, Carl, Mathews, Richard B. and Martin, Paul E.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Quarterly Report No. 6, ECOM-0198-6, March 1969.
Source Text
direction finders, interferometers, high frequency,
computers, on-line computers, application, receivers,
multichannel
Keyword Text
The five-element orthogonal base line HF interferometer system has been
successfully operated with a digital computer working on-line in real-time to
accumulate, calculate, type out and store the azimuth and elevation of an
arriving radio signal.  Experimental data on selected signals show uniformly
good results for elevation angles above 15º or 20º and at all azimuths.  The
system has been used to compare a RACAL RA-153 (twin channel) to RA-
253B (dual channel) receiver to determine the minimum number of receiver
channels for tactical interferometer operation, and to establish guidelines
toward the specifications for multichannel receiver design.  Measurements
have shown that there is little difference in the performance of twin channel
versus dual channel receivers when both are optimally tuned and phase and
gain matched at band centers.  However, the RA-153 exhibits improved phase
and gain tracking across the receiver tuning range and across the receiver
pass band as well as reduction in interchannel drift in tuning when compared
to the RA-253B.  It is concluded that twin performance and reliability is worth
the added cost over the dual.  Other experiment measurements and study of
the interferometer measurement requirements have shown that two channel
operation is sufficient but that three will be better if mode resolution is to be
accomplished by digital computer.  The tradeoffs involve consideration of
economic factors, phase measuring techniques, bandwidth, A/D conversion
processes, etc.  The electronic analog calibrator system for resolving a sum
and difference display into azimuth and elevation data which is based on the
University of Illinois design is nearing completion.  Testing and evaluation are
planned in the coming quarter.  (Authors' abstract, technical report, English










Italian Geophysical Society 17th Annual Meeting, Proceedings, Rome, 7-9
March 1969, pp. 231-2, Naples, Francesco Giannini and Figli, 1969.
Source Text
Keyword Text
A compact cathode-ray direction finder for atmospherics, with automatic
photographic recording, is described; original features of the apparatus are a
light antenna system, with ferrite cored directional units, and a very simple
electronic circuit.  (Abstract source unknown, proceedings, language






Observations of Traveling Ionospheric Disturbances using Stationary
Satellites
Title Text
Elkins, T. J. and Slack, F. F.Author Text
J. Atmos. Terrest. Phys., vol. 31, pp. 421-39, March 1969.Source Text
Keyword Text
Observations, at a sub-auroral zone site, of transmissions from certain geo-
stationary satellites, have revealed an unusual regular type of fading,
apparently due to diffraction from moving ionospheric formations.  The velocity
of movement of these electron density irregularities was measured by means
of a spaced receiver network, which in turn, allowed their height to be
computed, in several instances, as well as certain other parameters of
interest.  The fading is deduced to result from electron density discontinuities,
with linear gradients 700 cm-3m-1, and located usually near the F-region
maximum, which travel in a generally equatorwards direction at 50-120 m/sec.
 Apparent periodicity in many fading events, and an association with
ionosonde-measured disturbance, suggest that the diffraction takes place at
facets of traveling wavelike formations in the ionosphere.  Additional
observational evidence is presented to support a hypothesis of ducted
acoustic-gravity waves, probably excited by impulsive auroral-zone events,
and having horizontal wavelengths of 50-100 km, with latitudinal extent, on
occasion, exceeding 1500 km.  (Abstract source unknown, formal literature,






A Fortran Code for the Calculation of VLF and LF Propagation in a
Nuclear Environment (WEDCOM)
Title Text
Gambill, B. and Knapp, W. A.Author Text
Tempo, General Electric Co., Santa Barbara, California, DASA 2273, 69TMP-
4, 31 March 1969.
Source Text
Keyword Text
A digital computer program that provides calculations of VLF and LF electric
field strength in a nuclear environment is described.  The nuclear environment
is that resulting from a single nuclear detonation in the atmosphere.
Radiation outputs of the weapon and the location of debris regions are inputs.
The program is intended for use in system analysis, test planning, and other
studies where rapid evaluation of the effect of varying many parameters is
required.  The complexity of the problem is reduced wherever possible through
the use of analytic approximations having accuracies consistent with the
current state of knowledge and intended application.  The program is written
in FORTRAN IV specifically for an IBM 704, but it is designed to be
reasonably compatible with other large-scale machines with FORTRAN







The Calculation of Electron Density Profiles from Oblique IonogramsTitle Text
Gething, P. J. D.Author Text
J. Atmos. Terrest. Phys., vol. 31, no. 3, pp. 347-54, March 1969.Source Text
Keyword Text
A simple iterative procedure is described for the calculation of an electron
density profile from an oblique ionogram.  A concentric, spherically stratified
ionosphere is assumed.  At each stage in the iteration, a theoretical oblique
ionogram is calculated from the current approximation to the profile, using a
ray-tracing program.  The theoretical and observed ionograms are compared
and the profile is adjusted until satisfactory agreement is obtained.  (Abstract






LF to VHF Shipboard Direction Finding ResearchTitle Text
Green, T. C. and Sherrill, W. M.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Interim Development Report, 31 March  1969.
Source Text
Keyword Text
The performance characteristics of a ten-turn ferrite core spaced loop element
are summarized in terms of open circuit impedance, azimuth patterns, and
sensitivity.  Several methods of terminating spaced loop antennas were
investigated, and the effects on antenna sensitivity are shown.  Best
performance is obtained with a balun coupled preamp at the spaced loop feed
point.  Ferrite core antenna design requirements are discussed for an antenna
which satisfied the HF DF sense function and provides an antenna for VHF
spaced loop evaluation.  System operation of the planned five-element
interferometer to be located at the ship simulation site is described in detail.
This basic interferometer provides resolution of both the azimuth and elevation
angles of arrival based on phase measurements along two baselines.
Emphasis is placed on the automatic remote processing of the interferometer
data using digital and TTY circuits.  Modifications to the ship simulation site
included addition of 1000-foot diameter radial ground plane and simulated
deck extension for interferometer antenna baseline locations.  The design of
the automatic bearing corrector is described which will provide automatically
the corrected relative bearing of an indicated observed bearing on a polar CRT
display.  The bearing corrector system uses existing DF calibration
equipment and incorporates  parallel to serial digital conversion equipment for
remote computations and data storage.  (Authors' abstract, technical report,






Apparatus for Determining the Radio-Location of a Movable PartTitle Text
Honore, E. A. H. and Torcheux, E. L. G.Author Text
Patent No.: USA 3434143, Assignees: Soc. D'Etude et D'Application Des
Techniques Nouvelles, filed 28 February 1967, original patent application No.
France 55325, priority date, 29 March 1966, 18 March 1969.
Source Text
radio navigation, radio direction finding, radioKeyword Text
Describes an apparatus for determining the radiolocation of a movable part
carrying a plurality of radio receiving subassemblies with reference to
cooperating mutually spaced transmitting stations lying at predetermined
geographical points.  The frequency of the waves transmitted from each
transmitting station to the corresponding receiving subassembly is caused to
vary in discrete constant frequency steps with each step lasting a few
seconds.  The transition from one constant frequency step to the next, during
a single transmission cycle of operation is phase coherent in order to
enhance the accuracy of the measurements of phase differences in the radio
receiving subassemblies.  (Abstract source unknown, patent, language






Means for reducing interference effects on Electro-optical direction
finders
Title Text
Inventor:  Bezerie, J. P.Author Text
Societe Anonyme de Telecommunications, US Pat. 3435235; 25 March, 1969.Source Text
differential amplifiers, interference, radio direction-
finding
Keyword Text
Two separate optical systems are used to produce two distinct signals
representative of the  target, these signals being combined in a differential






Apparatus for determining the radio-location of a movable partTitle Text
Inventor:  Honore, E. A. H., Torcheux, E. L. G.Author Text
Soc. d'Etude et d'Application des Techniques Nouvelles, US Pat. 3434143; 18
March 1969.
Source Text
radio, radio direction-finding, radio navigationKeyword Text
Describes an apparatus for determining the radiolocation of a movable part
carrying a  plurality of radio receiving subassemblies with reference to
cooperating mutually spaced  transmitting stations lying at predetermined
geographical points.  The frequency of the  waves transmitted from each
transmitting station to the corresponding receiving  subassembly is caused to
vary in discrete constant frequency steps with each step lasting  a few
seconds.  The transition from one constant frequency step to the next, during
a  single transmission cycle of operation, is phase coherent in order to







Radio direction finder having inductor less demodulatorTitle Text
Inventor:  Yello, J. F.Author Text
Zenith Radio Corp., US Pat. 3435455; 25 March, 1969Source Text
demodulators, radio direction-finding, radio receiversKeyword Text
A direction-finder navigation receiver comprises an antenna modulator for
combining  alternately in-phase and out-of-phase, in response to an applied
switching control signal,  the R.F. signals from an omni-directional sense
antenna with those from a directional loop  antenna to produce overlapping
cardioid antenna response patterns.  The system further  comprises
conventional radio receiver circuits and transformer less output switching
demodulator for comparing the magnitudes of the in-phase and out-of-phase
signals to  determine the relative bearing of a received transmission.  A pair of
audio switch stages  contained in the demodulator alternately translate
oppositely-phased detector output signals  from the receiver circuits in
synchronism with the alternation of antenna patterns to form  a full-wave D.C.
signal.  This D.C. signal is applied to a comparison bridge wherein it  is
compared with a reference signal to provide steering commands.  The
switching  circuitry requires no additional audio transformers and therefore is






Calculation of the Impedance of Impedance-Terminated Loop Antennas
by the EMF Method
Title Text
Kasahara, T., Adachi, S. and Mushiake, Y.Author Text
Trans. Inst. Electronics Commun. Engrs. Japan, A.B.C., pp. 73-80, English




NO. 1:  The so-called EMF method for the determination of antenna
impedance, which assumes a current distribution corresponding to that of
wire of zero thickness is of considerable significance in that the values
obtained thereby are useful as reference or limiting values.   Also, aside from
the region about the anti-resonant frequency of  the antenna, this method
gives results which are generally satisfactory as zero-order approximations for
practical purposes, and this method theoretically leads to a single solution for
any particular case.  ABSTRACT NO. 2:  A circular loop antenna loaded at
both the feed point and at the diametrically opposite point  by arbitrary
lumped impedances is considered.  In order to determine the input impedance
of this loaded loop antenna by the EMF method,  the authors first determine
the current  function based on the shorted loop antenna, and then derive a
simple method for calculating the input impedance based on the impedances
of both the shorted and open-circuit antennas.  (12 references) (Abstract







Electromagnetic Wave Propagation Over a Constant Impedance PlaneTitle Text
King, R. J.Author Text
Radio Science, vol. 4, no. 3, pp. 255-68, March 1969.Source Text
Keyword Text
The classical Sommerfeld problem of electromagnetic wave propagation over
a flat earth is reformulated by using the electromagnetic compensation
theorem.  The solution is carried through without recourse to the usual
spectral representation of the potential function, and therefore complicated
contour integrations are avoided in the subsequent evaluation.  Using
reciprocity and duality, the complete electromagnetic fields are calculated for
elemental vertical or horizontal dipoles of both electric and magnetic types,
which are elevated above an arbitrary but passive surface impedance such as
that corresponding to homogeneous, horizontally stratified, or uniformly rough
surfaces.  The results are identical to the little known but more accurate work
of Norton, and under certain approximations they reduce to the more well-
known results of Norton, Hufford, Bremmer, and others.  The restrictions on
the impedance properties of the surface are given, and certain direction finding
errors are discussed.  It is shown that the index of refraction contrast between
the upper and lower medium need not be large.  (Abstract source unknown,






A Pseudo dynamic Programming Technique for the Design of Correlator
Supersynthesis Arrays
Title Text
Mathur, N. C.Author Text
Radio Science, vol. 4, no. 3, pp. 235-244, March 1969.Source Text
Keyword Text
A correlator supersynthesis array is defined as an array of antennas
connected together in pairs as interferometers and capable of tracking a radio
source during its apparent motion in the sky.  Some problems in the design of
such arrays are discussed.  A computerized optimization technique, termed
Pseudo dynamic programming, is described for the design of such arrays and
some results are presented.  The limitations and capabilities of the technique







Angle estimation in amplitude comparison Monopulse systemsTitle Text
Mosca, E.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-5, No.
2, pages 205-12; March, 1969. Selenia S.P.A., Rome, Italy
Source Text
radar systems, radar theoryKeyword Text
The problem of estimation of angle of arrival in amplitude comparison
Monopulse (ACM)  radars in the presence of internally generated thermal
noise is considered.  A pulse-type  radar is assumed and angular noise is
postulated to be absent.  In the treatment of the  problem, explicit inclusion of
various simple models for the pulse returns is made to draw  a relationship
between the a priori statistics of the echo signals and the ability to estimate
the angle of arrival in ACM radars.  A maximum likelihood analysis is made to
determine  the form of the estimates of angle of arrival for the various cases
and the accuracy of these  estimates is evaluated as a function of the signal-
to-noise ratio per hit and of the number  of hits.  Although most of the
estimates considered have already received attention, many  of the results






Direction Finder Set, Radio.  <NOTE> Materiel Test ProcedureTitle Text
no authorAuthor Text
Army Test and Evaluation Command Aberdeen Proving Ground Md., Report
MTP-6-3-070, 9 pages; March, 1969.
Source Text
radio equipment, test methods, direction finding,
reliability (electronics), acceptability,
specifications, commodity service test procedures, NTISA
Keyword Text
The objective is to describe the service test procedures  required to determine
the degree to which radio direction  finding sets meet the military
characteristics expressed in  the Qualitative Materiel Requirements (QMR)
Small Development  Requirements (SDR) or other applicable criteria, and the






An  Investigation of Active Coupling Devices for RDF Antenna ElementsTitle Text
Phillips, Michael AllenAuthor Text
Studies and Investigations Leading to the Design of a Radio Direction Finder
System for the MF-HF-VHF Range, Appendix A, Radiolocation Research
Lab., Dept. of Electrical Engineering, University of Illinois, Urbana, Illinois,
Technical Report ECOM-0306-6, RRL No. 353, March 1969.
Source Text
Keyword Text
The Radiolocation Research Laboratory is installing a wide-aperture antenna
array at its Wilderness Field Station consisting of two plane colinear loops
spaced 200 meters apart.  The large separation of the two loops requires long
transmission line runs of approximately 300 meters between the antennas
and the receiving equipment.  The output signal from small size untuned loops
is inherently low in any case, and the long runs of cable only make the
situation worse.  Hence, impedance matching between the antenna and the
cable with some gain (even though small) at the base of the antenna itself  is
desirable.  Because the interferometer system uses the sum and difference of
signal amplitudes to determine the angles of arrival of bearing and incidence,
it is necessary that the two amplifiers be matched as closely as possible in
both gain and phase over the proposed frequency range of from 3 to 12
megahertz.  An amplitude  variation within one-half decibel and a phase
difference  of one degree or less were suggested as specifications.  The
magnitude of the gains themselves need not be large but rather on the order
of several decibels.  In order to match the transmission line, the output
impedance should be 75 ohms.  The Thevenin impedance of the antenna
varies from 100 ohms inductive reactance to 200 ohms capacitive reactance,
and thus the input impedance of the amplifier should be on the order of
several hundred ohms or more to insure good signal strength at the receiver.
In common with all small-signal radio frequency amplifiers, the cross
modulation index and noise figure should be kept as small as possible.
(Abstract taken from author's statement of problem, formal literature, English






Investigation of the Parasitic Loop Counterpoise AntennaTitle Text
Sengupta, D. L. and Weston, V. H.Author Text
Trans. IEEE,  vol. AP-17, no. 2, pp. 180-91,  March 1969.Source Text
Keyword Text
Analysis of the radiation field produced by a parasitic loop counterpoise
antenna.  This is a new antenna configuration which consists of a small
circular loop in the presence of a large parasitic loop and is placed above a
circular ground plane or counterpoise.  Geometrical theory of diffraction is
applied to obtain the theoretical expressions for the far field produced by such
an antenna.  Within the range of approximation, the agreement between
theory and experiment  has been found to be very good.  The introduction of a
parasitic loop, in general, reduces the ground plane edge diffraction effects on
the far-field patterns and makes the overall pattern in the half-plane above the
counterpoise less directional.  Possible application of the antenna is also







Influence of atmospheric turbulence on directive gain of linear antenna.Title Text
Stotskii, A. A.Author Text
Radiotekhnika i Elektronika v 14 n 3 March 1969 p 387-92.  See also English
translation, in Radio Eng & Electronic Physics (Publ by IEEE) Vol. 14, No.3
March 1969, pages 335-9, 1969.
Source Text
radio antennas, measurements, direction finding systemsKeyword Text
Reduction in average directive gain of linear antenna is computed in direction
of its  maximum gain due to atmospheric turbulence; in computations used
phase structure is  obtained by Kolmogorov-Obukhov theory of turbulence;
values are obtained of maximum  antenna gain in earth's atmosphere and






Calibration Principles and Procedures for Field Strength Meters (30 Hz to
1 GHZ)
Title Text
Taggart, H. E. and Workman, J. L.Author Text
NBS Technical Note 370, March 1969.Source Text
calibration procedures, field strength meters, loop
antennas, dipole antennas
Keyword Text
The National Bureau of Standards has been calibrating many types of field
strength meters and their related antennas at frequencies up to 1000 MHz for
several years.  Various techniques of measurement have been investigated
regarding accuracy, calibration time, ease of operation, and reliability.  This
report discusses some of these calibration techniques in detail, and in some
cases lists step-by-step procedures for performing the complete calibration.
Typical calibration data are used to take the reader from the beginning of the
calibration to the completed test report.  All measurement setups are clearly
illustrated, listing the equipment necessary to perform the calibration.
Methods of calibrating two basic types of antennas are described:  (1) the
loop antenna at frequencies from 30 Hz to 30 MHz and (2) half-wavelength
dipole antennas from 30 to 1000 MHz.  Two methods of calibrating loop
antennas are discussed in detail, the standard-field method and the injection
method.  The standard-antenna method of calibrating dipole antennas is fully
described.  Measurement uncertainties of various methods are discussed.
This report was written to help technical personnel actively participate in
antenna calibration work.  Hopefully this information will help people to set up
new calibration services and to improve existing calibrating facilities.






Radio direction finder systemTitle Text
Telefunken Patentverwertungs GmbHAuthor Text
Telefunken Patentverwertungs GmbH, GB Pat, 1144206; 5 March, 1969.Source Text
radio direction-findingKeyword Text
Comprises receiving a number of coherent electromagnetic waves on twice as
many aerials  and determining amplitude ratios and phase difference between
the signals from those  aerials and using the results in stated formulae to






Comparison of Radar and Radio Interferometer Refraction ErrorsTitle Text
Thayer, G. D., Bean, B. R. and Paul, R. H.Author Text
Trans. IEEE, vol. AES-5, no. 2, pp. 346-50, March 1969.Source Text
Keyword Text
In this study, refraction error in measurements made with simple
interferometer is found to be similar in nature to refraction error in conventional
radar measurement.  Comparison is made by R. H. Paul in his comments on
previous analysis of atmospheric refraction errors of phase measuring radio
tracking systems by G. D. Thayer and B. R. Bean.  In reply by these authors,
apparent discrepancies between two methods of estimating direction angle
error of radio "interferometers" are analyzed. Analysis shows that both yield
correct results, but they have mutually exclusive domains of applicability.
Paul's result is correct under conditions of short baselines and target
positions where flat-earth geometry is permissible.  The author's previous
result is correct for conditions of curved-earth geometry and deep-space
tracking where incoming radio wavefront is nearly planar.  (Abstract source






Interferometer Direction Finder System for 2 to 10 MHzTitle Text
Travers, D. N., Sherrill, W. M., Martin, P. E., et al.Author Text
Southwest Research Institute, Department of Applied Electromagnetics,
Report No. ECOM-0918-F, March 1969.
Source Text
Keyword Text
Motivated by HF interferometer research at the University of Illinois and
progress in computer technology, Southwest Research Institute proposed to
the Army (10 March 1966) a wide-aperture 2- to 10-MHz interferometer DF
capable of simultaneous elevation and azimuth angle measurements.  Interest
in the proposal led to a revision (25 July 1966) which amplified on-line bearing
computation, ambiguity resolution, use of the Bailey-McClurg analog
calibrator and a desire to apply experience derived from radio astronomy
interferometry.  A contract initiated 20 December 1966 has provided an
advanced development feasibility model of an HF interferometer DF system
reflecting the results of 21 months of research and development  work.  This
work is covered in six quarterly reports in addition to this final report.
Following extensive analysis reported herein, the interferometer was
completed with a Racal RA.153 twin-channel receiver, five antennas in an L-
shaped array, and a leased Honeywell DDP-116 digital computer operated on-
line.  Recent bearing test results show good performance at all elevation
angles and high elevation angle azimuth accuracies in the range of 2º<σ<3º
when data are averaged 20  sec or less.  Although system performance
depends, in a complex way, on received signal mode structure, the computer
program uses a single plane wave "answer" to all received signals.  This
model which appears to be acceptable in practice simplifies both the antenna
array and the data processing, but test results suggest that improved
performance would obtain from software/hardware editing of signal dropout
due to interrupted carrier, fading, or extreme wave interference, etc.  It is
recommended that amplitude sampling circuits to control an A to D computer
input gate with appropriate software be provided.  Tests of the electronic
analog calibrator clearly demonstrate  the expected mode resolution
capability when operating with a sum and difference phasemeter display.
This method provides DF operation on signals of any modulation within the
receiver passband, but requires high operator interpretation skill relative to the
computer mode.  The computer mode cannot at present provide any angular
spectral description of the received signal beyond resolution of the strongest
mode present during the sampling period when a single plane wave model is
appropriate.  More recently, the work under this contract has been the basis
of a proposal to provide an SSL capability by combining the interferometer DF
Abstract Text
system with a linear FM ionosonde.  This work is under way at the present
time with initial reporting anticipated in April 1969.  (Authors' abstract,





Guidance control systemTitle Text
unknownAuthor Text
Albiswerk Zurich AG, GB Pat. 1145565; 19 March 1969Source Text
aerospace applications of computers, aerospace controlKeyword Text
The system, for e.g. a miscible aimed at a moving target, employs two
separate direction  finding units, a data store, a computer and apparatus for
applying controls to the missile.   Each direction finder provides signals
relating to the course data in coordinate form of one  of the moving bodies, the
signals being stored.  From the coordinate course data of the  missile and
target, a course is computed for the missile and signals representing this






Radio or sound direction finderTitle Text
unknownAuthor Text
Motorola, Inc., GB Pat. 1144361; 5 March, 1969.Source Text
audio equipment, radio direction-findingKeyword Text
For use in a high noise environment, comprises a pair of transducers spaced
apart by less  than a half wavelength of the maximum expected frequency,
two processing circuits  coupled to the transducers for producing respective
pulses in response to the passage of  waves from one transducer to the other
and vice versa, and, an output indicator responsive  to the difference of the






Digital Methods for Resolving Angles of Arrival Under HF Multipath
Conditions
Title Text
Young, Charles JamesAuthor Text
Studies and Investigations Leading to the Design of a Radio Direction Finder
System for the MF-HF-VHF Range, Appendix B, Radiolocation Research
Lab., Department of Electrical Engineering, University of Illinois, Urbana,
Illinois, Technical Report ECOM-0306-6, RRL. No. 353, March 1969.
Source Text
Keyword Text
A definition of a radio direction finder is given by Alford, Kraus, and Barkofsky,
"A radio direction finder may be defined as a device for determining the
direction of arrival of r-f energy.  It is a receiving system and operates on the
energy that it extracts from passing radio waves."  Thus, at best, it can only
determine the direction of arrival as received.  Now what one would really like
to know is the great circle lie of travel (GCB) between the transmitter and the
receiver.  The fact that the GCB and angle of arrival as received are often
different is due to several causes and herein lies the essence of the radio
direction finder error problem.  Putting  this another way, given the measured
angle of arrival as received find the best estimate of the GCB, or alternately,
complete the line of travel between the transmitter and receiver even if it is
devious.  This latter part of the problem is not considered in this thesis, but is
included to complete the treatment of what a radio direction finder must do.
The first solution to this problem was given by Hertz when he used a loop of
wire to detect radio waves at a distance from the transmitter.  This loop
antenna later coupled with a radio receiver comprised the earliest type of
direction finding system.   This system was first used in the early part of the
twentieth century.  The loop antenna was rotated until a null was heard on the
receiver.  This meant that the antenna was now  parallel to the equiphase
planes of the arriving wave.  Thus, the line of travel of the wave was known,
but there wax an ambiguity of pi radians in the bearing (sense ambiguity).
During World War One, the English developed the crossed Adcock type of
direction finder.  Its development was prompted by the fact that polarization
errors, which were prevalent in the loop system, did not appreciably effect its
operation.  During the postwar era, advances in aviation and radio installations
on board ships began to show the value of radio direction finding as a
navigation aid.  The vast improvements in electronics which took place
between World War One and the World War Two gave birth to both the
Watson-Watt and spinning goniometer system.  The Watson-Watt system
was developed in England and a spinning goniometer system (ABI) was
developed in America.  Both had a cathode ray tube readout and gave
Abstract Text
bearings very quickly.  The latter two systems helped in controlling the
menace of enemy submarines during World War Two.  A difficulty arises with
all the above systems when two or more signals of the same frequency but
different angles of arrival impinge on the receiving antenna at the same time.
These multiple signals, in direction finding work, are called modes.  When two
or more modes are incident upon the receiving antenna, the resultant bearing
given on the indicator may be in error by as much as ninety degrees from the
stronger mode.  The nature of the various kinds of errors in loop and Adcock
RDF systems are given in Keen.  The problem of multi-mode direction finding
has been with us ever since people began to realize the cause of bearing
errors in the systems already described.  One  technique which has produced
meaningful results has been the technique of "stored polygon."  This system
comprises three two-element interferometers coupled with a storage-type
cathode ray oscilloscope.   The polygons are caused by the wave interference
field of two or more modes and are seen in the phasemeter display on the
oscilloscope.  Information is extracted from the polygonal envelope by means
of a manually operated analog calibrator.  The process of acquiring the stored
patterns of these polygons takes from ten to thirty seconds, on the average,
and requires a great deal of human judgment.   This, as one can see, is a
relatively slow process.  With the ready availability of a digital computer, it
seems challenging to try to computerize this system in order to speed up the
data reduction process.  This latter problem is considered in this thesis.  If a
set of at least three antennas is placed in a particular geometry and radio
waves impinge on them; the voltages and differential phases, available at the
output, of these antennas contain information as to the bearing and elevation
angles of arrival.  These data are presently sampled and put on punched
paper tape for analysis.  Two such sampled data methods are investigated
here by digital simulation.  The first method uses the measured voltages and
differential phases to reconstruct the antenna pattern.  The second method
uses a time averaging procedure to solve for the first (or dominant) mode.
After this is done, the data are searched for a particular sample, namely for a
maximum voltage on the reference antenna.  With this latter sample coupled
with a relation obtained from the averaging process, the two modes are
completely resolved in angle along with their relative magnitudes.  (Abstract






Instant DF Aid for Combat Pilots in TroubleTitle Text
AnonymousAuthor Text
Electronic Design 9, p. 32, 26 April 1969.Source Text
Keyword Text
Say an Air Force combat pilot is in trouble.  He's lost and needs directional
guidance, or his jet has just flamed out and he wants to tell the nearest base
where it can find him after he bails out.  Ground stations, using the best
direction-finding equipment available today, have 10 vhf and 10 UHF channels
available at any one time to receive such calls of distress.  With new
equipment undergoing tests at Otis Air Force Base, Cape Cod, Mass., they
will have 4800 channels.  When zeroing in on aircraft with present DF
networks, the best accuracy ground stations can hope for today is 6 degrees.
 With the new equipment, accuracy improves to 1 or 2 degrees.  With present
gear, the aircraft trace appears briefly as a line of bearing on an oscilloscope
tube and then fades--sometimes forever.  The new DF gives the bearing as a
digital readout and then stores it automatically in a memory; it can be
recalled indefinitely, even after but one distress call.  The vastly improved
equipment, called AN/TRD-24 DF, is a pseudo-Doppler set that can be taken
any place in the world and be put into instant operation.  Instead of the plug-
in, crystal-controlled channels that the old sets use, it employs a digital
frequency synthesizer with finger-tip control.  Developed by Cook Electric of
Morton Grove, Ill., for RCA, Burlington, Mass., the new DF set is part of the
Air Force's instant air traffic control central--designated AN/TSW-7, with RCA
the prime contractor (see "Light Air-Traffic Tower Turns Strip into Airport," ED
4, Feb. 15, 1969, p. 22).  The AN/TRD-24 is called a pseudo-Doppler set
because its 16 vhf and 16 UHF dipole antennas are scanned electronically, in
contrast with the original Adcock DF set with a mechanically spun dipole.
The electronic scanning is at the rate of 560 times a second.  The inherent
bearing accuracy of the equipment is ±1 degree, and 90 percent of the
readings fell within 1 degree during recent operational tests in cooperation
with the Federal Aviation Administration.  FAA requirements call for accuracy
of ±6 degrees in zeroing in true north and ±10 degrees throughout the rest of
the azimuth bearings.  Alexander Kelley, project engineer in the Air Force
Command Electronic Systems Div., says the digital readout memory, which
allows a controller to recall the position of an aircraft on the numerical display,
is the single most valuable combat feature of the new equipment.  With it, it
will be possible to locate downed pilots without continual use of beacons and
radars, which can also be pinpointed by the enemy.  (Abstract cites paper in






A Study of Electromagnetic Wave Propagation at 112-118 MHzTitle Text
Armstrong, B. and Ziesing, H. D.Author Text
Proceedings I.R.E.E., Australia, pp. 105+, April 1969.Source Text
Keyword Text
A series of in-flight recordings of signal strength were obtained from
horizontally polarized VHF omni-directional ranges operating in the frequency
band 112-118 MHz.  These measurements were made over irregular terrain,
forests and mixed land/sea paths in Australia.  The recorded signal strengths
were compared with predictions based on spherical earth theory.  In this
paper particular attention is given to the relationship between field strength
and terrain roughness.  It is shown that use of a "relative roughness"
parameter can improve field strength predictions.  In addition, the scattering of
electromagnetic waves by trees located in the near vicinity of the transmitting
source is investigated.  (Abstract taken from authors' summary, formal






A Study of Electromagnetic Wave Propagation at 112-118 MHZTitle Text
Armstrong, B. and Ziesing, H. D.Author Text
Proceedings I.R.E.E. Australia, pp. 105-110, April 1969.Source Text
reradiation, scatteringKeyword Text
A series of in-flight recordings of signal strength were obtained from
horizontally polarized V.H.F. omni-directional ranges operating in the
frequency band 112-118 MHZ.  These measurements were made over
irregular terrain, forests and mixed land/sea  paths in Australia.  The recorded
signal strengths were compared with predictions based on spherical earth
theory.  In this paper, particular attention is given to the relationship between
field strength and terrain roughness.  It is shown that use of a "relative
roughness" parameter can improve field strength predictions.  In addition, the
scattering of electromagnetic waves by trees located in the near vicinity of the
transmitting source is investigated.  (Abstract taken from authors' summary,






Synthetic Doppler antenna system for direction findingTitle Text
Bennett, F. M.Author Text
Patent:  United States Patent No. 3438036, filed 27 July 1967, date of patent
8 April 1969.
Source Text
antennas, radio direction-findingKeyword Text
An antenna system for obtaining bearing information from an intercepted
electromagnetic  signal based upon creasing a Doppler shift in the signal
frequency by scattering the signal  from a moving conductor or its equivalent
in the vicinity of the receiver.  The magnitude  of the shift is a function of the






Rotor Blade AntennaTitle Text
Blume, W. C., Hanchrow, J. J., Rhodes, R. and Amendola, J. L.Author Text
Lockheed Electronics Co., Plainfield, N.J., Final Report, DDC no.  AD 851
787L, April 1969.
Source Text
slot antennas, rotor blades, rotary wings, radio
homing, aircraft antennas, direction finding,
helicopters, feasibility studies, very high frequency,
accuracy, antenna radiation patterns, antenna
components, coupling circuits, waveguide couplers,
radio equipment, AN/ARC-54, AN/ARC-131, rotor blade
antennas
Keyword Text
The report is a comprehensive summary of the technical study and
associated development of  a feasibility model, rotor blade homing antenna
system.  The program established the basic feasibility of incorporating  an
antenna structure in the main rotor blades of a helicopter to provide accurate
direction finding and/or homing operation.  The resulting system
configurations are described and the performance results obtained with the
associated feasibility model are presented.  (Authors' abstract, technical






Luneberg Lens Antenna-Testing for ECM Application.  <NOTE>
Research and  Development Report. Mar 67-Apr 68
Title Text
Bryant, M. B., Hunt, B. R.Author Text
Naval Electronics Lab Center San Diego Calif., Report NELC-1621, 73 pages;
April, 1969.
Source Text
electronic countermeasures, Luneberg lens antennas, X
band, direction finding, test  methods, antenna
radiation patterns, NTISDODXD
Keyword Text
The Luneberg lens was investigated for use as an X-band antenna capable of
providing  high gain, narrow beamwidths, and low sidelobes that are
comparatively better than  those furnished by other microwave-ECM
antennas. The multibeam capability of the  lens was optimized and explored
for direction-finding system application. A  constant-K lens was also designed






Estimation Algorithms for Location of Stationary Radiation Sources by
Bearing  Measurements from Moving Aircraft
Title Text
Demetry, James S.Author Text
Naval Postgraduate School Monterey Calif., Report NPS-52DE9041A, 26
pages; April, 1969.
Source Text
surface targets, thermal radiation, direction finding,
algorithms, aerial reconnaissance, mathematical
prediction, noise (radio), trajectories, sources,
passive  systems, Monte Carlo method, Kalman filters,
NTISDODXD
Keyword Text
Sequential estimation (Kalman filtering) is applied to the problem of locating a
stationary  radiation source, given passive, noisy measurements of bearing
from a moving aircraft  to the source. Several candidate estimation algorithms
are investigated, with evaluation  of each by Monte Carlo simulation. The most
effective of these is one in which linear  estimation is done about a nominal
bearing trajectory whose parameters are continually  updated by nonlinear






Radio Loss of Lateral Waves in Forest EnvironmentsTitle Text
Dence, D. and Tamir, T.Author Text
Radio Science, vol. 4, no. 4, pp. 307-18, April 1969.Source Text
Keyword Text
The radio loss between two small dipoles located in a forest is examined in
the frequency range of 2-200 MHz by characterizing the forest in terms of a
dissipative slab backed by an imperfectly conducting ground.  A careful
derivation of the total radio loss L shows that it consists of four distinct
constituents: (a) a basic loss Lo associated with the forest-air interface, (2) a
separation loss Ls due to the vegetation above the antenna, (3) a wave-
interference loss Li due to field reflections at the ground plane, and (4) an
antenna input resistance loss Lr produced by the ground proximity.  The
functional variation of these losses is consistent with previously obtained
results that viewed the field in terms of a lateral wave, which now affords a
simple physical interpretation for each of the separate factors enumerated
above.  By choosing parameters describing typical forests, we show that the
variation of the four constituents leads to a total loss whose behavior agrees
with available experimental data and with previous theoretical considerations
pertinent to high antennas.  In contrast to these, the present investigation
predicts, for low antennas, that vertical  polarization is preferable to the
horizontal one and that communication conditions may be further improved if
the operating frequency is increased rather than decreased.  The antenna
height gain effect is also examined tin detail, and it is shown to be strongly
affected by the ground proximity in a manner that had not been recognized







Backfire Antenna for Telemetry and Tracking ApplicationsTitle Text
Dod, L. R.Author Text
National Telemetering Conference,  Proceedings, Washington, D.C., U.S.A.,




The backfire antenna is a leaky cavity resonator formed by two planar
reflectors spaced nλ/2 apart where λ is the operating wavelength and n =
1,2,3,...  Energy is introduced into the leaky cavity by a dipole feed and is
confined to the cavity by a surface wave structure, e.g., a Yagi, disc-on-rod,
etc.  Radiation from the cavity is normal to the smaller reflector forming the
"leaky" cavity wall which terminates the surface wave structure.  Four backfire
antennas with lengths of 0.5, 1.0, 1.5, and 2.0 wavelengths at the 1500 MHz
test frequency have been tested for radiation characteristics as a function of
the physical dimensions.  Gains of 3-4.5 dB over conventional end-fires have
been measured.  Based upon the design data, a five-element array has been
modeled and tested.  The results of the array measurements and the
application of the antennas to tracking and telemetry are discussed.  (15







HF Direction Finding During Multimode Propagation ConditionsTitle Text
Dodge, Carl and Martin, Paul E.Author Text
Institute of Electrical and Electronics Engineers, Annual Southwestern
Conference and Exhibition, 21st, San Antonio, Texas, April 23-25, 1969,




NO. 1:  An HF direction finder based on wide aperture phase measurements
along two perpendicular baselines is used to display time varying propagation
phenomena by sum and difference techniques.  An analog computer which is
calibrated in incident  plane wave frequency (f), azimuth (φ), and elevation (Ψ)
is used to obtain simultaneous solution to the two phase equations for the
phase angles along NS, EW baseline d1, d2 = NS, EW baseline lengths and c
= speed of light.  The analog computer outputs are visually "matched" to
measured interferometer phase angles using a time shared CRT to provide
azimuth and elevation of the received signals for each dominant propagation
mode in real time.  Examples of mode resolution obtained by visual
"matching" of analog computer outputs to interferometer phase
measurements under multimode conditions are presented.  ABSTRACT NO.
2:  Display of time-varying propagation phenomena by sum and difference
techniques, using a high-frequency direction finder based on wide-aperture
phase measurements along two perpendicular baselines.  An analog
computer which is calibrated in incident plane wave frequency, azimuth, and
elevation is used to obtain a simultaneous solution to the two phase
equations for phase angles along NS and EW baselines.  The analog
computer outputs are visually matched to measured interferometer phase
angles using a time-shared CRT to provide azimuth and elevation  of the
received signals for each dominant propagation mode in real time.  Examples
of mode resolution obtained by visual matching of analog computer outputs to
interferometer phase measurements under multimode conditions are
presented.  (Abstract No. 1 by authors, abstract no. 2 unknown source,






Transmission Interference by Undesirable Reflections in Adcock and
DOPPLER DIRECTION FINDER
Title Text
Fiel, Hans A.Author Text
Ph.D. Thesis, Technische Hochschule Hannover, West Germany, Fakultaet
fuer Maschinenwesen, STAR No. N70-39538, 14 April 1969.
Source Text
Keyword Text
Reflections introduce amplitude and phase distortions in wire and wireless
communications transmission cause error signals in direction finders.  The
use of large base systems improves results but strong reflections in an
unfavorable terrain and at certain angles of incidence still produce errors of
about 5 deg. in the Adcock and Doppler direction finder, even at a base n
length six times larger than the wave length.  Suitable modulation of the
receiver, wobbling, or impulse keying make recognition and separation of the
main signal from introducing noise signals possible.  (Abstract source







Healy, Timothy J.Author Text
IEEE Spectrum, pp. 87-93, April 1969.Source Text
Keyword Text
Few mathematical operations are more important to the engineer than
convolution and transform analysis.  In this article, the operation of
convolution is explored--starting with discrete rather than continuous
convolution because of the relative ease of comprehension involved.  With this
foundation, the study is extended to continuous convolution.  A proof of the
convolution theorem will show that convolution and transform analysis are
closely related.  Of much more interest, however, is an intuitive explanation of
why convolution and transform analysis techniques lead to exactly the same
solution of a given problem.  Perhaps the two most important applications of
convolution deal with the analysis of linear systems and the sums of
independent random variables--the latter problem being used to introduce
discrete convolution.  (Abstract source unknown, formal literature, English






Survey of Polar and Auroral Region Effects on HF PropagationTitle Text
Hunsucker, R. D. and Bates, H. F.Author Text
Radio Science, vol. 4, no. 4, pp. 347-65, April 1969.Source Text
Keyword Text
The effects of the auroral and polar zone ionosphere on forward propagation in
the HF through low-VHF (3 to 30 MHz) portion of the spectrum are reviewed.
Phenomena that particularly affect the propagation of HF/VHF signals in this
region include: the non-great-circle (NGC) mode, sporadic-E ionization, F1-
layer effects, F-region irregularities, D-region absorption, and reflectivity
properties of the polar ice caps.  Specifically, we show that: (1) The NGC
mode can cause deviations from the great-circle path up to 90º and can carry
the maximum frequency on a polar circuit.  (2) Sporadic-E ionization occurs
primarily during the winter-night period and is sometimes associated with the
aurora.  (3) F1-layer effects are quite important and frequently determine the
dominant propagation mode during summer mornings at sunspot minimum.
(4) Auroral zone absorption is quite "patchy" in spatial and temporal behavior
and probably attenuates HF signals up to 60 dB in severe cases.  (5) Polar
cap absorption, although a relatively rare event, can attenuate HF signals up
to 100 dB at times.  (6) For multi-hop modes, the relatively high attenuation
for reflection on the ice cps should be considered in the transmission loss
equation.  Research performed during the decade ending in 1968 is
emphasized, including some quite recent results of investigations conducted
at the Geophysical Institute at the University of Alaska, not previously
reported in the literature.  (Authors' abstract, formal literature, English






Directional and ranging system employing radiation detectorsTitle Text
Inventor:  Wilcox, G. E.Author Text
US Navy, US Pat. 3436539; 1 April, 1969.Source Text
radiation detectors, radio direction-findingKeyword Text
Apparatus for ascertaining the bearing and range of a known remote radiation
source  having three scintillation crystal type radiation detectors arranged in a
triangular  configuration and having shielding interposed which is appropriately
shaped for controlling  the bearing responsive output signals of three
associated photo multiplier tubes which are  connected to a multichannel
signal processor which, in turn, is connected both to a  three-wire magnetic
compass indicator for the bearing of the radiation source and to a  voltmeter






Certain Problems of the Statistical Synthesis of Two-Antenna Direction
Finding Systems
Title Text
Khomiakov, E. N.Author Text
Radiotekhnika, vol. 24, pp. 1-7, International AerospaceSource Text
Keyword Text
No. A69-30110, April 1969.  ABSTRACT:  Application of the maximum
likelihood technique to the synthesis of two-channel  radio systems for
measuring a vector parameter in the presence of additive and multiplicative
noise.  Quadratic-linear processing is shown to be optimal for estimating a
parameter coded in a fluctuating Gaussian mixture.  The processing involves
quadratic heterodyning, linear filtration, square-low detection,  and (in the
presence of multiplicative noise in the channels) signal multiplication.







Some problems of statistical synthesis of two-antenna direction-finding
systems.
Title Text
Khomyakov, E. N.Author Text
Radiotekhnika Vol. 24, No. 4, April 1969. pages 1-7.  See also English
translation in Telecommunications & Radio Eng (Publ by IEEE) Pt 2, V 24,
No. 4 April 1969, pages 59-64, 1969.
Source Text
radar, radar antennas, direction findersKeyword Text
Some problems of synthesis of two-channel measuring systems operating in
presence of  additive and multiplicative noise and intended for measuring
vector parameter are  considered on basis of maximum-likelihood method.
Optimum and quasi-optimum  measuring-system configurations are






Statistical synthesis of two-antenna radar direction findersTitle Text
Khomyakov, E. N.Author Text
Radiotekhnika, Vol. 24, No. 4, pages 1-7, Translation: Telecommunications
and Radio Engineering, Part 2 (Radio Engineering); April, 1969.
Source Text
radar antennas, signal processingKeyword Text
The proposed synthesis of two-antenna systems for measuring the direction
of radar signals  is based on the method of maximum likelihood; These
systems are assessed to operate in  the presence of additive and
multiplicative noise.  The optimum processing of the random  Gaussian
mixture, to extract the encoded parameter, is quadratically-linear.  The
processing includes quadratic heterodyning, linear filtering, quadratic
detection and, in the  presence of mutually-correlated multiplicative noise in
the channels, it also includes  multiplication of signals.  Optimum and quasi-







A Subtraction Procedure in Antenna TheoryTitle Text
Latham, R. W. and Lee, K. S. H.Author Text
Radio Science, vol. 4, no. 4, pp. 395-9, April 1969.Source Text
Keyword Text
The feedpoint singularity in the current on an axially symmetric antenna with
a slice generator is removed by a well-defined subtraction procedure involving
a new integral equation for the antenna current.  In contrast to the usual linear
antenna theory in which an  open-ended tube is chosen as the basic model
for the antenna, this paper considers a model in which the antenna is either a
sliced closed hollow shell or a sliced solid conductor.  The nonsingular portion
of the current is shown to have several desirable features.  One of the major
desirable features is that it yields an input admittance of an infinite cylindrical
antenna comparable to that obtained by Duncan's extrapolation procedure.
Another is that the reciprocity relation between the transmitting and receiving
properties of an antenna can be formulated rigorously in terms of the finite
parts of the currents.  (Abstract source unknown, formal literature, English






Weak scattering in random media, with applications to remote probingTitle Text
Lee, R. W., Harp, J. C.Author Text
Proceedings from:  IEEE, Vol. 57, No. 4, pages 375-406; April, 1969.Source Text
atmospheric electromagnetic wave propagation,
electromagnetic wave propagation, electromagnetic wave
scattering, measurement, terrestrial atmosphere
Keyword Text
A simple phase-screen technique has been used to derive statistical
characterizations of the  perturbations imposed upon a wave (plane, spherical
or beamed) propagating through a  random medium.  The method is
essentially physical rather than mathematical; its  application is limited only
by the weak-scattering approximation, a limitation which is  important only for
long optical or acoustical paths.  No other wavelength restriction is  imposed.
Situations treated include arbitrary path geometries, finite transmitting and
receiving apertures anisotropic or lossy media, and polarization effects.
Results include,  in addition to the usual statistical quantities time-lagged
functions, mixed functions  involving phase and amplitude fluctuations, angle-






Power Gains for Antennas Over Lossy Plane GroundTitle Text
Ma, M. T. and Walters, L. C.Author Text
ESSA Technical Report ERL 104-ITS 74, Institute for Telecommunication
Sciences, Boulder, Colorado, April 1969.
Source Text
curtain array, dipole, ground, inverted-L, log-
periodic, long-wire, monopole, polarization, power-
gain, radiation resistance, reflection coefficient,
rhombic, vee antenna, Yagi-Uda
Keyword Text
Theoretical power-gain formulas for 13 different antenna models above a flat
homogenous lossy ground are derived in terms of frequency, antenna
geometries, and ground constants.  The radiation resistance required in the
formulation is calculated with an assumed sinusoidal current distribution.






Ionospheric Source Simulation for the Study of Wave Interference Error
in Radio Direction Finders
Title Text
Mathews, Richard B. and Sherrill, W. M.Author Text
presented at the International Scientific Radio Union (URSI) meeting,
Washington, D.C. 21-24 April 1969.
Source Text
Keyword Text
An orthogonal baseline phase interferometer was used to measure bearing
and elevation at the rate of one snap per second.  The resulting azimuth,
elevation and phase angle distributions (100 snaps in 5 minutes) are
compared to corresponding distributions obtained from simulated
interferometer response.  The ionospheric source simulation permits each ray
(up to 50 total) to be specified in terms of elevation, azimuth, amplitude,
phase, and polarization.  Direction, phase and amplitude scintillation are
specified as standard deviations and varied independently to identify the
effects attributable to each.  The results show that the strongest mode is
resolved in the simulation program when the long baseline phase dispersion
exceed 30º, in agreement with experiments.  Unequal phase dispersion along
the two baselines is obtained for direction scintillation only.  Phase and
amplitude scintillation produces equal dispersion for each baseline.  The
effects of amplitude scintillation are discussed in terms of wave front tests for
improved wave interference performance.  This paper describes the results of
dynamic ionospheric source simulation studies using multiray (2 to 50)
models compared to sky wave direction finder data.  Both symmetric and
asymmetric phase angle distributions are obtained in the measured and
simulated results.  (Abstract source unknown, presentation, English






Initial Production Test of Loop Antenna AT-784()/PRCTitle Text
Meola, Edward A.Author Text
Army Electronic Proving Ground, Fort Huachuca, Arizona, Letter Report, DDC
No. AD 853 601L, April 1969.
Source Text
loop antennas, quality control, radio homing, direction
finding, frequency modulation, very high frequency,
radio signals, radio equipment, acceptability
Keyword Text





Proposed Research on Improved Antenna Efficiency at Low
Temperatures
Title Text
Moore, John D. and Travers, Douglas N.Author Text
technical proposal, 1 April 1969.Source Text
Keyword Text
During 1965, an experimental program was conducted to determine the
increase in radiation efficiency of  a short whip 20 MHZ transmitting antenna
operated in contact with liquid helium.  The radiation efficiency of the antenna
was significantly improved.  In a  single test using liquid helium (4.2ºK) as a
cooling agent, radiation efficiency was increased 4.3 times over that of the
same antenna at ambient temperature.  Preliminary experiments were
conducted with a similar antenna cooled with liquid nitrogen (77ºK) which
provided a radiation efficiency increase of 2.2 to 2.5 times that of the same
antenna at ambient temperature.  The liquid nitrogen experiments were
conducted on two occasions at power levels up to 300 watts with excellent
repeatability.  The state of the art of convenient and portable refrigeration
equipment and techniques was not sufficiently advanced in 1965 to warrant
anticipating immediate practical  applications of the antenna.  Since that
time, advances have been made and are anticipated which will undoubtedly
result in practical restricted size antenna applications.  This proposal is for a
research and development program to provide a tunable electrically small
transmitting antenna with radiation efficiency significantly increased by the
use of a low temperature environment.  The determination of a suitable
refrigeration technique will receive emphasis along  with rapid tuning in the 2
to 30 MHZ frequency range.  (Abstract taken from authors' introduction,






The High Latitude Ionosphere: Results from the Alouette/ISIS Topside
Sounders
Title Text
Nelms, G. L. and Chapman, J. H.Author Text
Communications Research Center/Department of Communications, Ottawa,
Canada.  Presented at NATO Advance Study Institute on Production and
Skeikampen, Norway, 9-18 April 1969.
Source Text
Keyword Text
The major structures of the high latitude topside ionosphere and some of their
causal processes are reviewed.  Emphasis is given to the relationship
between plasma flow in the magnetosphere and the structure of the high
latitude ionosphere.  (Abstract source unknown, presentation, English










Army Test and Evaluation Command Aberdeen Proving Ground Md., Report
NTP-6-3-330, 18 pages; April, 1969.
Source Text
direction finding, gyroscopes, artillery fire, gun
directors, test methods, detection, electromagnetic
compatibility, safety, value engineering, commodity
service test procedures, gyroscopic direction  finding
equipment, NTISA
Keyword Text
The report describes the methods, techniques, and test  requirements
necessary for the determination of the degree to  which gyroscopic direction
finding equipment is suitable for  Army use. Such equipment can provide
artillery units with a  rapid, reliable means for establishing directional control






The new harbor-entrance works at Hook of Holland.  VII.  Radio position-
fixing for the  Europort project
Title Text
Powell, S. C.Author Text
DECCA Navigator Ltd., London, UK, De Ingenieur, Vol. 81, No. 15, pages b60-
3; 11 April, 1969.
Source Text
civil engineering, radio direction-finding, radio
navigation, ships
Keyword Text
Gives a general survey of the electronic position-fixing method and apparatus
as applied  for the various operations connected with the realization of the
Europort-entrance works,  such as the deep channel dredging job, the
dropping of the stones and blocks to build the  new breakwaters, etc., all






Magneto-Ionic Effect Upon Bearing Deviation in HF Transionospheric
Propagation
Title Text
Rao, N. N.Author Text
presented at the International Scientific Radio Union (URSI) meeting,
Washington, D.C., 21-24 April 1969.
Source Text
Keyword Text
The influence of an earth centered dipole magnetic field upon bearing
deviations of medium range hf ray paths in the ionosphere is investigated by
using the ESSA three-dimensional ray tracing program under a variety of
conditions involving a simplified model as well as actual electron density
profile for various azimuth angles of transmission.  Ray paths from the
combined effects of ionospheric tilts and magnetic field have been computed
and compared with the "no field" ray paths using electron density profiles
deduced from ionograms gathered during a direction finding experiment.
These results indicate that the contributions to the bearing deviation due to
the magnetic field are not negligible.  The adequacy of the dipole model is
demonstrated by comparing the bearing deviations obtained from it with those
for a magnetic field based upon spherical harmonic expansion using
Gaussian coefficients.  (Abstract source unknown, presentation, English






Antenna and Stabilization Console for a VLF Relative Navigational
System
Title Text
Roeder, Bernard Franklin, Jr.Author Text
Master's Thesis, Naval Postgraduate School, Department of Engineering,
Monterey, California, DDC No. AD 693 098, April 1969.
Source Text
Keyword Text
A VLF relative navigational system makes use of the fact that at any given
point on the earth, phase delay of a received VLF signal is highly stable and
predictable.  As the receiver is physically moved, phase delay changes
linearly with distance from the transmitting station, so that by keeping track of
the phase delay of the received signal from several VLF stations, an accurate
plot of geographical position is maintained.  The paper outlines the
development of a relatively simple antenna system, composed of two crossed
loops and a whip sense antenna to produce a cardioid shaped radiation
pattern, which effectively discriminates against the long-way-around-the world
contamination on the short path signal.  A means is also devised for
electronically rotating the field antenna by means of a goniometer which may
be stabilized in azimuth by an input from a ships gyrocompass.  (Author's






Antenna Study for D/F ApplicationTitle Text
Russell, Richard G. and Cooper, Stephen E.Author Text
Defense Systems Division, Syracuse University Research Corp., Syracuse,
N.Y., Report No. DSD R-241, DDC no. AD 856 584L, April 1969.
Source Text
direction finding, radio receivers, radio compasses,
antennas, range finding, radio interferometers,
multipath transmission, radio interference, ionospheric
propagation, attenuation, phase meters, goniometers,
polarization, high frequency, graphics, errors, mobile,
design, storage tubes, digital computers, computer
programs, data processing systems, theory, sky-waves
Keyword Text
A short summary of theoretical and experimental work performed to date in
the sky-wave ranging area is included.  Also shown is a graphical solution of
the problem when two modes are present and a discussion of its limitations is
included.  An error analysis pertaining to the proposed phasemeter  is given
and methods of eliminating the angle ambiguity and reducing measurement
errors are discussed.  One section is devoted to the study performed by Avco
Corporation, who investigated the feasibility and tradeoffs in the design of a
twin channel distributed processor for D/F application.  (Abstract source






A Multiple-Beam High-Frequency Receiving Aerial SystemTitle Text
Starbuck, J. T.Author Text
Radio and Electronic Engineer., pp. 229-235, April 1969.Source Text
Keyword Text
The paper describes a system, covering the band 1·5 MHz to 10 MHz,
designed to give good beam-forming capability with all-round azimuthal
coverage and occupying a much smaller area than a corresponding
conventional rhombic aerial system.  Although unsuitable for transmitting
purposes, it provides, in general, externally noise-limited conditions to
receiving equipment.  Limited tests indicate, on the basis of conditions to
receiving  equipment.  Limited tests indicate, on the basis of error rate
measurements, that the system described is as good as a rhombic array.
The parts of the system are discussed in detail and references are made to
ideas concerning the upwards extension of the frequency range and the size
reduction of the beam-forming networks.  (Abstract source unknown, formal






Remote Sensing of the Terrestrial Environment with an HF Radio High-
Resolution Azimuth and Elevation Scan System
Title Text
Tveten, Lowell H. and Hunsucker, Robert D.Author Text
Proc. IEEE, vol. 57, no. 4, pp. 487+, April 1969.Source Text
Keyword Text
High-resolution arrays, steerable over a sector in azimuth and elevation, can
be used to sense the state of the remote ionosphere and possibly certain
characteristics of the sea surface.   Direction-of-arrival measurements of one-
way signals or backscatter techniques can sense the presence of traveling
ionospheric disturbances and determine some of their parameters.
Backscatter data can provide information on HF skip distances and
ionospheric plasma frequencies at long distances.  Spectrum analysis of sea
scatter may provide some information on sea state.  These uses are
illustrated by several examples.  (Abstract source unknown, formal literature,






Site Errors in Azimuth Radioelectric MeasurementsTitle Text
Violet, A.Author Text
Ondo Elect., vol. 49, no. 505, pp. 470-7, April 1969.Source Text
Keyword Text
In radiolocation, site errors are due to obstacles close to the equipment
supplying the information.  After a quick analysis of the measurement
methods used for azimuth determination, the way in which the site errors
affect these methods is studied in a number of cases and the means by
which sensitivity of radiolocation systems to these errors can be reduced are
mentioned.  (Abstract source unknown, formal literature, language






Site errors in azimuth radio electric measurementsTitle Text
Violet, A.Author Text
L'Onde Electrique, Vol. 49, No. 505, pages 470-7; April, 1969.Source Text
measurement, radio direction-findingKeyword Text
In radiolocation, site errors are due to obstacles close to the equipment
supplying the  information.  After a quick analysis of the measurement
methods used for azimuth  determination, the way in which the site errors
affect these methods is studied in a number  of cases and the means by








Walker, G. B. and Haden, C. R.Author Text
Journal of Applied Physics, vol. 40, no. 5, pp. 2035-2039, April 1969.Source Text
Keyword Text
A high-efficiency electrically and physically small superconducting antenna is
reported.  Antenna factors and matching circuit equivalents are developed.
Theoretical predictions of efficiency and Q increase are derived on the basis of
the superconducting surface resistance of lead.  The antenna is a loop
suspended through a ground plane and matched through a symmetrical
coaxial cavity having a resonant frequency of 400 MHZ.  The loop is lead-
plated and has an open area of approximately 1 cm2.  Coupling to the system
is achieved through a movable electric-field probe inserted into a slot in the
wall of the matching cavity.  A normal-state electrically small antenna of this
size has a theoretical efficiency of less than 1 percent due to the fact that the
loop resistance is much larger than the equivalent radiation resistance.  Upon
cooling to 4.2 degrees K, the Q of the system increase to 20,000 from a room-
temperature value of 156, indicating limitation by the radiation resistance only.
 The power radiation efficiency increases by a factor of 500, as measured by
a fixed external receiving system.  The VSWR of the system is maintained
near unity in order to avoid the complications of mismatching.  (Authors'






Some Current Developments  in Radio Systems for Sounding
Ionospheric Structure and Motions
Title Text
Wright, J. WilliamAuthor Text
Proc. IEEE, vol. 57,  no. 4, p. 481, April 1969.Source Text
Keyword Text
Two new developments in radio pulse sounding of the ionosphere are
described with emphasis on some advantages available from modern digital
techniques.  The current stage of development of a digital ionosonde
(dynasonde) is illustrated, showing the effectiveness of a simple logical
process for distinguishing echoes from noise.  Another digital radio-sounding
system, including instrumentation (the kinesonde) and data analysis
methods, has been developed to provide a statistical description of
ionospheric motion and microstructure.  From digital recordings of the time
variation of complex echo amplitude at four antennas and six frequencies, a
multidimensional correlation (correloid) analysis provides a profile of the three-
dimensional mean motion, random (characteristic) velocity, shape, size,
anisotropy, and lifetime of irregularities in the radio echo pattern; these
irregularities can be related to their counterparts in the ionosphere.  (Abstract






A Loop Antenna in a Compressible PlasmaTitle Text
Adachi, S., Kasahara, T. and Mushiake, Y.Author Text
Trans. IEEE, vol. AP-17, no. 3, pp. 396-8, May 1969.Source Text
Keyword Text
An analysis is made of the radiation of an electron plasma wave from a
circular-loop antenna with an arbitrary dimension immersed in a compressible
plasma.  The radiation resistance due to plasma-wave radiation is calculated
and compared with that due to electromagnetic-wave radiation.  (Abstract






IEEE Standard Definitions of Terms for Radio Wave PropagationTitle Text
AnonymousAuthor Text




This paper is a listing of standard terms used in dealing with radio wave
propagation. (Abstract written for purpose of this publication by Southwest






IEEE Standard Definitions of Terms for AntennasTitle Text
AnonymousAuthor Text




This paper is a listing of standard terms used in dealing with antennas.
(Abstract written for purpose of this publication by Southwest Research






HF/DF System Studies and Directional Propagation ResearchTitle Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
University of Illinois, Department of Electrical Engineering, Urbana, Illinois,
Report No. 34, RRL No. 354, May 1969.
Source Text
Keyword Text
The continuation and extension of the studies and investigations leading
toward the design of a radio direction (and position finder) system for the HF
range is being done under three tasks.  The specific tasks are concerned with
simulation studies, HF radiolocation systems engineering, and HF directional
propagation research.  The first quarterly report covers the preparation of
experiments, simulations and equipment modifications and/or extensions of
recent past work, all of which are directed toward meeting the principle
objectives of the contract.  (Authors' abstract, technical report, English






Comparison of Russian and British Electron Density Distributions
Derived from the Same VLF and LF Propagation Data
Title Text
Bain, W. C.Author Text
J. Atmos. Terrest. Phys., vol. 31, no. 5, pp. 755-8, May 1969.Source Text
Keyword Text
Russian and British workers have both used the same VLF and lf propagation
data, mainly taken in England in the period 1947-51, to derive electron density
distributions in the D-region.  The Russian curve of electron density
resembles a smoothed version of the British one.  The reason for the marked
maximum and minimum near 60 km in the British results is considered.







Coherent Techniques for Automatic Direction FinderTitle Text
Battistelli, J., Hessemer, R., Perper, L. and Allgaier, G. R.Author Text
Final Report, Report No. ECOM-02149-F, DDC No.  AD 855 285, Contract
No. DA-28-043-AMC-021, May 1969.
Source Text
Keyword Text
NO. 1:  This study fully demonstrates that application of coherent signal
detection techniques provide significant reduction in different types of
performance degradation.  Under the work reported in Reference 1, Automatic
Direction Finder (ADF) Set AN/ARN-83 was modified for coherent operation.
It was demonstrated that the signal correlation techniques provide practical
operation in a signal-to-noise ratio environment in excess of 20 decibels below
the threshold of the unmodified equipment.  In addition, the technique
investigated substantially reduced the mean angular indication error in the
presence of strong-noise signals at an azimuth other than that of the desired
signal.  ABSTRACT NO. 2:  This is a final report of a two-year study to
determine the feasibility of high performance automatic direction finders using
signal correlation techniques.  The results of the overall program may be
separated into the results of the original feasibility study, which used a
modified Collins DF-203 ADF set, and the results of the follow-on study of
coherent operation as applied to the EMI Cossor AN/ARN-89 direction finder
set.  The original feasibility study results were summarized in the interim final
report as follows:  The results of laboratory tests of the coherent ADF showed
a signal-to-noise threshold (in the presence of directional noise) of 25 dB
below that of the unmodified ADF.  In the presence of a strong noise source
at 90º azimuth angle displacement from the signal bearing the coherent ADF
showed a reduction of mean error by 30 decibels.  Demonstrations of some
special capabilities of the coherent ADF techniques were made.  For
instance, on 206 kHz, where no usable signal was receivable with the normal
ADF, it was found that daytime signals from FAA, San Diego, Las Vegas,
and Galveston were simultaneously received in the coherent mode within a 40
hertz bandwidth.  It was possible to resolve them and indicate direction on
one or the other at will.  A related characteristic of interest was observable at
266 kHz, where during normal-mode operation the ADF would point South to
a strong station at Nogales, Mexico, (75 miles) on 265 kHz:  when the ADF
was operated in the coherent mode, the indicator would point North toward
the relatively distant (200 miles) station at Winslow, Arizona.  Operation was
conducted in one instance during the near passage, (several miles), of a
thunderstorm, and stable bearing indications on weak stations were found to
be possible in the coherent mode.  Flight tests of the performance of the
Abstract Text
coherent system closely duplicated that in the laboratory with the exception
that somewhat high signal and noise levels are both present, so that the net
performance is about the same.  A substantial improvement in usable range
was measured.  For instance, the Tucson lf  bacon (338 kHz, 400 watts) was
received continuously on a range test to and beyond Los Angeles.  The
normal mode threshold distance was on the order of 100-150 miles, whereas
the coherent system was usable at 500 miles range and 1000 feet altitude.
The subsequent study demonstrated that the same order of improvement was
obtainable in the AN/ARN-89 up-conversion receiver as had been obtained in
the DRF-203 (AN/ARN-83 type). The modified AN/ARN-89 was able to receive
all the signals receivable by the DF-203, in flight tests.  However, it also
developed spurious signals which were not present in the DF-203.  In the lf
band, these spurious signals occurred at intervals corresponding to the
frequency differences between signals in the broadcast band.  The levels  of
the spurious responses were lower in the EDM than in the PEDM, and it is
possible that further reductions would have been noted had production models
been available.  The spurious responses were not entirely limited to the
immediate vicinity of populated areas where there were broadcast stations,
although the more serious responses occurred in such areas.  Initial tests
were conducted using continuous tuning, which although usable, was found to
be inconsistent with practical narrow bandwidth operation.  The final flight
tests were made using a digital frequency synthesizer constructed under the
contract which provided a frequency every kilohertz.  (Vernier tuning was
included to permit the acquisition of stations that were out of tolerance.)
Digital frequency synthesis proved to be fully successful, and is considered to
be a practical requirement in any multiple-frequency narrow band ADF
system.  It was found that positive identification was particularly important in
the AN/ARN-89, with the presence of spurious signals.  The test
instrumentation readily permitted experimental implementation of two types of
positive identification (interrupted carrier keying and narrow band frequency
shift keying) with signal generation by a non-compatible source (not using
the usual DSB AM keyed 1020 hertz sidebands employed by FAA beacons).
It was found empirically possible to provide positive identification out to the full
limit of coherent ADF range using either of these methods.  Neither method
was evaluated as regards approach to optimum,  or adaptability from system
or circuitry standpoints.  Although the determination of optimum identification
techniques remains to be done, it has been demonstrated that the present
technique can be out-performed.  The underlying limitation of the present
system is essentially one of energy; only a small fraction of the carrier power
is radiated in the form of identifying sidebands.  The threshold range
obtainable from Army low power (15 watts) ground beacons of the AN/PRT-7
type was determined in flight tests.  It was found that whereas ranges of 20 to
30 miles were normally obtainable with the unmodified AN/ARN-89, the
coherent modification typically provided ranges of 80 to 130 miles.  The
objectives of the contract technical guidelines for the development of the high
performance ADF were met or exceeded in all respects in the presence of
actual or simulated aircraft and atmospheric directional noise.  (Abstract no. 1
source unknown, Abstract no. 2 by authors, technical report, English
language, document not available, phase-locked systems, direction finding,
radio equipment, automatic, voltage-controlled oscillators, mixers, frequency
synthesizers, phase detectors, signal-to-noise ratio, circuits, wiring diagrams,






Coherent Detection Kit for ADF Set AN/ARN-83Title Text
Battistelli, Joseph J. and Perper, L. J.Author Text
Electro Technical Analysis Corp., Tucson, Arizona, Quarterly Progress
Report No. 3, DDC no. AD 855 380L, May 1969.
Source Text
army aircraft, direction finding, radio equipment,
modification kits, radio navigation, automatic,
frequency synthesizers, field effect transistors,
integrated circuits, phase-locked systems, tuned
circuits, AN/ARN-83, automatic direction finders
Keyword Text
During the third quarter, the design concepts detailed in the design plan and
first and second quarterly reports were breadboarded as regards the
frequency synthesizer, mechanical and electrical tuning and second
intermediate frequency.  The 100 HZ reference frequency used in the
frequency synthesizer required careful design considerations in the multi-
mode frequency/phase detector and subsequent low-pass filtering of the
control signal.  Automatic mechanical and electrical tuning of the ARM-83
receiver was accomplished on all bands.  The method used is quite
sophisticated and detailed operation is described in Section II.  The use of the
mechanical/electrical tuning in conjunction with automatic band switching
makes the tuning of the modified AN/ARN-83 completely automatic.  The
synthesizer circuitry and reference oscillation is being incorporated in the
AN/ARN-83 control unit.  Delivery of the GFE AN/ARN-83 to be modified was
requested 25 November 1968.  The necessary oscillation, integrated circuits
and components for the mod kits have been ordered.  The program is
substantially on schedule.  (Authors' abstract, technical report, English






Coherent Detection Kit for ADF Set AN/ARN-83.   <NOTE> Quarterly
Progress Report.  No. 3, 30 Nov 68-28 Feb 69
Title Text
Battistelli, Joseph J., Perper, L. JAuthor Text
Electro Technical Analysis Corp., Tucson, Ariz.   Report ECOM-0362-3, 37
pages; May, 1969.
Source Text
army aircraft, direction finding, radio equipment,
modification kits, radio navigation,  automatic,
frequency synthesizers, field effect transistors,
integrated circuits, phase  locked systems, tuned
circuits, An/ARN-83, automatic, direction finding,
NTISDODXD
Keyword Text
During the third quarter the design concepts detailed in the Design Plan and
First and  Second Quarterly Reports were bread boarded as regards the
frequency synthesizer,  mechanical and electrical tuning and second
intermediate frequency.  The 100 Hz  reference frequency used in the
frequency synthesizer required careful design  considerations in the multi-
mode frequency/phase detector and subsequent low-pass  filtering of the
control signal. Automatic mechanical and electrical tuning of the ARN-83
receiver was accomplished on all bands.  The method used is quite
sophisticated and  detailed operation is described in Section II.  The use of
the mechanical/electrical tuning  in conjunction with automatic bandswitching
makes the tuning of the modified  AN/ARN-83 completely automatic.  The
synthesizer circuitry and reference oscillation  is being incorporated in the
AN/ARN-83 Control Unit. Delivery of the GFE AN/ARN-83  to be modified was
requested 25 November 1968. The necessary oscillation, integrated  circuits
and components for the mod kits have been ordered. The program is






Circular Phase Comparison Direction Finder SetTitle Text
Beukers, John M., Williams, Christian and Guerriere, Thomas V.Author Text




An improved solid state radio direction finder for use in the HF range of 1.5 to
20 MHz is described.  The system is a medium aperture instrument featuring
improved intercept capability.  It utilizes solid state devices throughout and
incorporates an extended range phase detector for extraction of bearing
information, which improves co-channel performance.  New solid state system
components are described: (1) RF commutator, (2) Commutator driver, (3)
data processor, and (4) control unit.  A dual channel Racal receiver used in
conjunction with a standard oscilloscope (display unit) completes the system
elements.  The advantages of the extended range phase detector are fully
described.  The use of the display unit to indicate both elevation and azimuth
information as well as determination of best time to read bearing is also
explained.  In addition, the method of using the display to permit the system
to be self-monitoring is outlined.  An electronic alidade and four-digit Nixie
readout permit azimuth angle of arrival to be determined.  An extensive field
evaluation is described and full field performance data are given.  (Abstract






Service Test of Selected Lightweight Avionic Equipment (SLAE).
<NOTE> Partial  Report. Jan-Apr 69
Title Text
Bolam, Paul F.,  Dutton, Edward J.Author Text
Army Aviation Test Board Fort Rucker Ala., 90 pages; May, 1969.Source Text
avionics, AN/ARC-114, AN/ARC-116, transmitter
receivers, radio equipment, AN/A  RC-115, lightweight,
frequency modulation, amplitude modulation, very high
frequency, ultrahigh frequency, direction finding,
aircraft antennas, electric cables,  maintenance,
helicopters, army equipment, army aircraft, AN/ARN-89,
H-6 aircraft, OH-6A aircraft
Keyword Text
The US Army Aviation Test Board service tested the Selected Lightweight
Avionic  Equipment (SLAE) to determine its suitability for Army use. The
SLAE consists of two  AN/ARC-114 VHF-FM Transceivers, one AN/ARC-115
VHF-AM Transceiver, one  AM/ARC-116 UHF-AM Transceiver, one AN/ARN-
89 ADF Set, three C-6533/ARC  Communications Control Units, and
associated antennas and cables. Testing was  conducted in two OH-6A







Ray Tracing in an Anisotropic Nonpermanent, and Slightly Absorbing
Medium within the Framework of a Four-Dimensional Hamiltonian
Theory
Title Text
Bossy, L. G.Author Text
presented at the International Scientific Radio Union Symposium on
Electromagnetic Waves, Stresa, Italy, 24-29 June 1968 and appearing in Alta
Frequenza, vol. 38, pp. 20-3, May 1969.
Source Text
Keyword Text
This paper reports the investigation of the differential equations which
establish the path off a signal, its travel time, and its frequency variation in a
nonpermanent and slightly absorbing anisotropic medium.  The equations are
regrouped into a canonical system related to a Hamiltonian function well
known in mechanics.  This function is defined in a four-dimensional
configuration space.  The tensor properties of the Hamiltonian formalism are
used to write the general form of the Hamiltonian function in any coordinates.
Possible applications of the canonical equations to ray tracing in isotropic
media and in weakly anisotropic media are outlined.  (Abstract source







VLF Multi range Navigation ErrorsTitle Text
Braff, RonaldAuthor Text
Trans. IEEE, vol. AES-5, no. 3, pp. 396+, May 1969.Source Text
Keyword Text
The fix error, for long-distance VLF navigation systems in which the distances
to two or three ground-based stations are determined, is a function of the
"angles of cut" of the liens of position, the standard deviation of the errors in
determination of the distances (ranges) to the stations, and the degree of
correlation of these distance determinations.  An analysis is made of the
errors which occur in a range determination.  Estimates, applicable when
comparing constant-error contours  (isograms), are given.  The equations for
the constant-error contours are derived (based on a spherical earth) as a
function of baseline length (and orientation where three stations are used) and
the angles of cut of the lines of position.  Various error isograms were
computed and plotted through the use of a digital computer.  A number of
examples are presented.  A method for determining the area covered
acceptably by two stations is given and three-station coverage characteristics
are discussed.  (Abstract source unknown, formal literature, English






Theoretical Aspects of Magnetic FluctuationsTitle Text
Burgess, Ronald E.Author Text
presented at the CNES Colloq. on Weak Magnetic Fields, Paris, France, 20-




The thermodynamic treatment of equilibrium fluctuations in magnetic systems
is discussed and applied to a variety of situations.  The spectral density of the
magnetic moment or flux are derived for simply-connected bodies (sphere and
cylinder) and for multiply-connected systems (loop and hollow cylinder).  The
material is considered to be either a normal conductor, a superconductor, or
ferromagnetic.  The results are valid in the presence of a static magnetic field
and also if the susceptibility is field-dependent.  No abrupt change in
fluctuations occurs as a superconductor is taken through the transition
temperature.  The introduction of a Josephson junction or a resistive link in a
superconducting loop is shown to increase the flux fluctuations markedly with
a steady increase as the link is made weaker.  At high frequencies, the
fluctuation spectrum for a superconductor approaches that for the same
system in the normal state.  (Author's abstract, presentation/formal literature,






Millimeter-Wave Systems ApplicationsTitle Text
Copeland, W. C., Ashwell, J. R. Kefalas, G. P. and Wiltse, J. C.Author Text
G-MTT International Microwave Symposium, Dallas, Texas, 5-7 May 1969, pp.
485-8, New York, Institute of Electrical and Electronics Engineers, Inc., 1969.
Source Text
Keyword Text
Several system applications are being developed at millimeter wavelengths,
including:  radiometric ship detection and missile guidance against ship
targets, antenna systems for inter-satellite relays; radar area correlator
guidance and clutter suppression techniques, and wideband
propagation/communication experiments between a satellite and ground
stations.  The first two of these examples are discussed in detail, while the
latter two are briefly mentioned.  (Abstract source unknown, proceedings,






Comparison of Simultaneous Forward and Backscatter Soundings to
Verify a Proposed Focusing Mechanism of HF Sky Waves
Title Text
Croft, Thomas A. and Washburn, T. W.Author Text
J. Geophys. Res., vol. 74, no. 9, pp. 2443-6, 1 May 1969.Source Text
Keyword Text
It has been proposed that ionospheric focusing of HF radio waves often
occurs at a maximum of range for a given signal frequency (Croft, 1967).  This
is in addition to the common "skip focusing" at a minimum of range, which
always occurs.  In that paper, it was shown by digital computer simulation
and also by examination of experimental data that there is consistent
evidence indicating that the structure o the ionosphere between the normal
layers can lead to focusing.  The intensification of energy density due to this
focusing is most clearly seen in experimental records of sweep-frequency HF
ground backscatter, and it can also be seen in sweep-frequency forward
propagation oblique ionograms.  Experimental data of both types were shown
to exhibit the qualitative behavior which one should expect due to action of the
proposed focusing mechanism.  The details of the mechanism were explained
by computer simulation.  Here we will discuss recent observations that
bolster these conclusions.  (Authors' abstract, formal literature, English






Numerical Method for Increasing Resolution of Directional Antenna
Systems
Title Text
Dryburgh, L. G.Author Text
ATR-Australian Telecommunications, vol. 3, no. 1, pp. 33-7, May 1969.Source Text
Keyword Text
This paper describes limitations imposed upon directional antenna systems
by their beam width and sidelobes.  A method is described which allows for
extraction of signal information from otherwise unresolved signals.  This
method is applicable for cases where unresolved signal is due to two discrete
signals and where directional system gives amplitude and phase information
as functions of beam direction.  The method relies on knowledge of direction
pattern of system and, using one of its weighted forms, it is possible to
analyze output data from one complete angular sweep to determine angular
separation and then actual angles of arrival of signals.  Once these are found,
amplitude and phase of each signal may be evaluated.  (Abstract source







Effects of Multipath Transmission on the Measured Propagation Delay of
an FM Signal
Title Text
Engel, J. S.Author Text




Position location techniques based on propagation delay have been proposed
previously.  A narrow-band version of this technique involves the transmission
of RF carrier, modulated by a single audio frequency.  At a receiver, the audio
phase is a measure of distance provided the propagation delay is less than
one quarter cycle.  The transmission medium introduces multipath distortion
and the received signal consists of a set of signals, each an attenuated and
delayed replica of the transmitted signal, having traversed a different path.
When FM is employed, the phase of the demodulated composite is a
nonlinear function of the parameters of the multipath structure of the channel.
In this paper, this functional relationship is derived.  (Author's abstract, formal






Effects of Multipath Transmission on the Measured Propagation Delay of
an FM Signal
Title Text
Engel, Joel S.Author Text




Position location techniques based on propagation delay have been proposed
previously.  A narrow-band version of this technique involves the transmission
of RF carrier, modulated by a single audio frequency.  At a receiver, the audio
phase is a measure of distance provided the propagation delay is less than
one quarter cycle.  The transmission medium introduces multipath distortion
and the received signal consists of a set of signals, each an attenuated and
delayed replica of the transmitted signal, having traversed a different path.
When FM is employed, the phase of the demodulated composite is a
nonlinear function of the parameters of the multipath structure of the channel.
In this paper, this functional relationship is derived.  (Author's abstract, formal






Trans-Pacific Interferometer Measurements at 2,300 MHzTitle Text
Gubbay, J. Legg, A. J., Robertson, D. S., et Al.Author Text
Nature, vol. 222, pp. 730+, 24 May 1969.Source Text
Keyword Text
Interferometer observations of ten radio sources, most of them quasars, with a
baseline between California and Australia.  (Abstract source unknown, formal










Radio Science, vol. 4, no. 5, pp. 441-7, May 1969.Source Text
Keyword Text
A recently devised realistic model of an inhomogeneous isotropic plane-
stratified plasma is examined analytically when electromagnetic waves of
both magnetic and electric type are incident upon the layer from below.
Properties of the reflected wave are investigated so as to express the
characteristics of the polarization ellipse of the reflected wave in terms of the
characteristics of the polarization ellipse of the incident wave.  (Abstract






Error reduction in HF loop DF systemsTitle Text
Jenkins, H. H., Moss, R. W., Scott, L.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-5, No.
3, pages 486-98; Georgia Inst. Technology, Atlanta, GA, USA, May, 1969.
Source Text
ionospheric electromagnetic wave propagation, radio
direction-finding
Keyword Text
Techniques for reducing bearing errors in vertical loop HF direction finders for
ionospherically propagated signals were evaluated in a dual-channel system.
A main  channel provides a bearing display from the output of a rotating loop;
an auxiliary channel  unblanks the bearing display when propagation
conditions are favorable for minimum  bearing error.  Circuitry to provide
optimum unblanking for a wide variety of signal and  fade conditions is
described.  The results of an operational evaluation are presented and  show
that a large majority of the unblanked bearings can be restricted to +or-15
degrees  of the great-circle bearing with average bearing errors of 10 degrees
or less.  Operational  comparison with a contemporary system shows that the
dual-channel system performance  is superior with a 2 to 1 reduction in






Error Reduction in HF Loop DF systemsTitle Text
Jenkins, H. H., Moss. R. W. and Scott, L.Author Text
Trans. IEEE, vol. AES-5, no. 3, pp. 486-498, May 1969.Source Text
Keyword Text
Techniques for reducing bearing errors in vertical loop HF direction finders for
ionospherically propagated signals were evaluated in a dual-channel system.
A main channel provides a bearing display from the output of a rotating loop;
an auxiliary channel unblanks the bearing display when propagation
conditions are favorable for minimum bearing error.  Circuitry to provide
optimum unblanking for a wide variety of signal and fade conditions is
described.  The results of an operational evaluation are presented and show
that a large majority of the unblanked bearings can be restricted to ±15º of the
great-circle bearing with average bearing errors of 10º or less.  Operational
comparison with a contemporary system shows that the dual-channel system
performance is superior with a 2 to 1 reduction in bearing spreads, standard
deviations, and RMS error.  (Authors' abstract, formal literature, English






Quasi-Optical Method for Calculating Propagation of LF Radio Waves in
the Presence of an Ionosphere with Horizontal Gradients--Ray Theory for
Lossy Media and Diffraction  by the Earth
Title Text
Jones, R. M.Author Text
Alta Frequenza, vol. 38 (Special Issue), pp. 193-7, May 1969.Source Text
Keyword Text
Unlike standard ray tracing, "ray tracing in complex space" accurately
represents propagation of LF radio waves in the ionosphere by using the
complex refractive index instead of only the real part in Snell's law or
Haselgrove's equations and by allowing the coordinates of the ray path to
assume complex values.  Combining ray tracing in complex space with
Keller's (1962) geometrical theory of diffraction further improves the
representation by including diffraction by the earth.  (Twelve references)















After a short description of target tracking radar, the principles  of the suitable
methods for this purpose are explained.  In addition, the principle of the
constructed surveillance receiver is described.  Methods that use phase
comparison by discrimination of delay differences of both received signals are
not discussed because of ambiguity.  In constructing the antenna, care was
taken with the distance between the phase centers of the excitors as this
should be small compared to the wavelength used.  In phase-sensitive
detection, signal processing by the correlation principle is used.
Autocorrelation is treated, and the resulting probabilities and angle measuring
accuracy are discussed.  The trial model is described, and the measurement
results are discussed.  (Author's abstract, thesis, language






Optimal Value for the Antenna Spacing of a Three-Antenna
Interferometer
Title Text
Lebedev, V. V.Author Text
Dordrecht, Holland, 1970, Proceedings of the 2nd international conference on
space engineering, Venice, Italy, 7-10 May 1969, pp. 640-2, May 1969.
Source Text
Keyword Text
The results of Kendall (1965) are considered.  It is shown that the antenna
spacing of a three-antenna interferometer is not independent of the required
accuracy off angle measurements.  An expression is obtained for the
optimum value of the antenna spacing.  (Abstract source unknown,






Radar Cross Section of a Long WireTitle Text
Miller, Edmund K., Burke, G. J., et al.Author Text
Trans. IEEE, vol.  AP-17, no. 5, pp. 381-4, May 1969.Source Text
Keyword Text
Monostatic radar cross-section (RCS) results for five- and eleven-wavelength
straight wires are presented.  The numerical RCS values fall within 1 dB of the
experimental measurements over all major lobes of the RCS pattern.  The
computer times required for the computations are 1.2 and 7.6 sec for the five-
and eleven-wavelength cases, respectively.  (Authors' abstract, formal






Simultaneous correlative position finding of several sending stations.Title Text
Nixdorff, K.Author Text
Wehrtechnik No. 5, May 1969, pages 170-4, 1969.Source Text
direction finding systemsKeyword Text
Direction finding is often impeded by the incidence of several waves of one
and the same  frequency or by heavy rustling, done by using the potential of
newly-developed  mathematical theory and technology.  Conclusions are







Lightweight D/F Antenna.  <NOTE> Final Report. 1 Jan 66-30 Sep 68Title Text
Rebholz, James J.Author Text
Final Report from:  Syracuse Univ Research Corp N Y Defense Systems Div.
Report DSD-R-242, 16 pages; May, 1969.
Source Text
direction finding, antennas, loop antennas, portable
equipment, weight, marine corps,  radar equipment,
search radar, combat surveillance, reflection,
acceptability, very high  frequency, An/pps-6, NTISDODXD
Keyword Text
Servo Corporation of America delivered a field test model of the switched loop
antenna  in early January. Pattern measurements at SURC were hampered
by weather conditions  and the evaluation tests were not completed until early
spring. Two loop antennas cover  the entire frequency range of 0.5 to 200
MHZ yielding satisfactory D/F characteristics.  This, combined with the
compactness, rugged construction, and 25-pound maximum  weight, makes






Engineering Research Program in Noncommunication Naval Electronics
Techniques
Title Text
Shoens, C. J.Author Text
Stanford University, Stanford Electronics Labs., California, Quarterly Status
Report No. 32, DDC No. AD 693 999, May 1969.
Source Text
electromagnetic warfare, naval research, adaptive
systems, sensors, signals, processing, resolution,
direction finding, radio receivers, real time,
microwave equipment, detectors, phased arrays
Keyword Text
The following areas of research are reported:  A technique for precision
interpulse interval acquisition and tracking suitable for control purposes;
application of self-adjusting voltage filters to adaptive signal sorting; real-time
RF-DF phase monopulse receiver techniques; navy consulting; waveform
synthesis and special measurement instrumentation; solid-state microwave
RF sources and companion elements.  (Abstract source unknown, technical






Ionospheric Tilt Observations in South AustraliaTitle Text
Treharne, R. F.Author Text
presented at 12th National Radio and Electronics Engineering Convention;
abstracts of technical papers, I.R.E.E., Australia, May 1969.
Source Text
Keyword Text





Long-Delayed Echoes . . . Radio's 'Flying Saucer' EffectTitle Text
Villard, O. G., Jr., Graf, C. R. and Lomasney, J. M.Author Text
SU-SEL-69-038, Radio science Laboratory, Stanford Electronics Laboratories,
Stanford University, Stanford, California, May 1969.  (Also in QST Magazine,
vol. LIIII, no. 5, pp. 38-43, May 1969.)
Source Text
Keyword Text
Amateur help is needed in unraveling the mystery of signal "echoes" which
persist for times much longer than round-the-world propagation delays.  This
baffling and unexplained effect, wherein whole words--and not just syllables--
are repeated, was first reported in 1928, and occurs so rarely that many doubt
its reality.  Interest in the subject has been reawakened by recent discoveries
in plasma physics which--if applied to the ionosphere--suggest new possible
explanations.  The authors review the reports known to them, suggest that the
effect is real, and solicit further observations.  (Abstract by QST editors,






Measuring the coordinates of many objectsTitle Text
Zhulina, Yu. V.Author Text
Tekhnicheskaya Kibernetika, Translation: Engineering Cybernetics, Vol. No.
3, pages 99-107; May, 1969.
Source Text
filtering and prediction theoryKeyword Text
The problem is solved of filtering a multidimensional variable parameter,
described by  nonlinear differential equations, from the results of observations
at discrete instants of time  on independent random signals, constituting
functions of the current values of the  parameter.  The assumption is made
that a single observed signal gives the possibility of  estimating the current
value of the parameter with high accuracy.  Optimal operations of  smoothing
the individual measurements of parameters in a trajectory are found in the
form  of recurrent formulas, connecting the smooth estimates at the n-   and n-
1st instants.  The  question is considered of identifying repeated unit
sightings according to membership in  previously constructed trajectories.
Equations are found characterizing the systematic and  fluctuating
measurement error.  The results obtained are considered in application to the






ARD-19 UHF Homing SystemTitle Text
AnonymousAuthor Text
Special Operations Center, Eglin AFB, Florida, Report No. SOC-2H-30, DDC
No.  AD 853 912L, June 1969.
Source Text
radio receivers, rescue beacons, radio homing,
direction finding, range finding, radio signals,
monitors, ultrahigh frequency, amplitude modulation,
multiple operation, display systems, maintainability,
compatibility, attack bombers, military requirements,
rescues, Southeast Asia, flight testing, A-1 aircraft,
AN/ARD-19
Keyword Text
The AN/ARD-19 is a sold state system capable of providing relative bearing
indications, in degrees of AM modulated or unmodulated signals in the 225
and 399.95 MHz frequency band.  The system can receive, monitor and
display bearing information from 24 signal sources by monitoring from one to
six signals on each of four frequencies.  An audio channel in the receiver
provides the aircrew an audio monitoring capability through the aircraft
intercommunication system.  This equipment is to be tested for compatibility
with the A-1 aircraft and with A-1 operational tactics and techniques.  This
test will evaluate the capability of the AN/ARD-19 installed in the A-1 to
improve search and rescue operations in Southeast Asia.  This information
will be the basis for a USAF funding decision for production and equipment.







HF Direction of Arrival Studies over a Medium Range Path (452 KM)Title Text
Bailey, A. D.Author Text
Proceedings of a Conference on HF Radio Propagation, University of Illinois,
Department of Electrical Engineering, Radiolocation Research Lab., Urbana,
Illinois, pp. 13-30, published August 1970, Conference data, 2-4 June 1969.
Source Text
Keyword Text
Philosophy:  Complementary to the statement of the four general objectives
which was carried in the letter of announcement, I would like to add a
statement to the effect that, "There is a time for rethinking and that time is
now!"  I hope that each of us has come to this conference in this spirit.
Rethinking is so necessary at this time  when universities and institutes for
research are looking for ways and means to continue support of our
continuing search for the truth and the advancement of the state of the art and
science in our disciplines.  Before taking up the subject of this particular
session, it is necessary that we review a few definitions and concepts which
will provide a basis for arguments and later decisions which we might reach.
Certainly each of us has at some time or another thought about the "two-point
problem."  Thus, given two separated points A and B, or T and R, or X and Y,
etc., one might ask the following: How to get from A to B. How to talk
between A and B. How to deliver something from A to B. How to exploit B
from A. How to destroy B from A. How to deny to B certain benefits at A.  In
figure 1, I have imbedded points A and B in a coordinate system.  The
displacement vector A is a function of three variables such as x, y, z, or r, φ,
θ.  Thus, a triplet of values is needed to define the position of B relative to A.
These could be the range |AB| and the two angles /θAB and /φAB, respectively.
We will stress that in RDF/RPF disciplines at HF, range and the two angles
are needed for completeness.  Definition of Some General Terms: Turning
then to a practical aspect of HF directional propagation studies, we next
review some definitions as follows:  DIRECTION FINDER: A direction finder is
a radio receiving device which permits determination of the line of travel of
radio waves as received. (American Standard Definitions of Electrical Terms
[AIEE].)  SENSE FINDER: A sense finder is that portion of a direction finder
which permits determination of direction without one hundred-eighty degree
ambiguity. (ASDET/AIEE.)  RADIO DIRECTION FINDER:  A radio direction
finder may be defined as a device for determining the direction of arrival of
radio frequency energy.  It is a receiving system and operates on the energy
that it extracts from the passing radio waves. (VHF Techniques, RRL Staff of
Harvard University.) NOTES: (1) The word "bearing" does not appear. (2) The
words "direction of arrival as received" do appear.  Mr. David Detert
Abstract Text
investigated the use of models of traveling disturbances to explain the
variations in incidence angle of arrival.  He achieved very consistent results
with his models.  A.  D. Bailey showed that there was a very strong
correlation between slight but noticeable changes in the effective heights of
the midpath ionograms and the lateral deviations in the indicated azimuthal
angle of arrival from GCB.  This result made a strong impression in the mind
of having an ionosonde at the midpoint of the path in any controlled study.
The studies pointed out that the so-called random lateral deviation error could
be controlled after all.  There are ways and means of getting a handle on it.
Experience with the system proved out its potential promise as a versatile
radio direction finding/radio position locating device.  The separation of the
modes in the vertical plane was very evident although the azimuthal
separation was small.  This means that the wave interference fading effects
have broader interpretations and an alternate method for determining range
now appears feasible.  The lateral deviation error was in evidence in all data at
all times of the experiment.  Significant Conclusions:  The significant
conclusion, in my mind, is the fact that the triple interferometer system as
instrumented, for example, at the University of Illinois has proven to be a
powerful research tool as well as a practical, true radio direction finder.  It is a
wide-aperture system measuring differential phase over a large base line and
it determines both angles of arrival.  Our contribution is not unique; of course,
several other investigators have used the interferometer system at HF with
similar success.  Of special interest at this time is the article by J.  W.
Wright of ESSA entitled "Some Current Developments in Radio Systems for
Sounding Ionospheric Structure and Motions," Proc. IEEE, vol. 57, no. 4, p.
481.  He discusses a KINESONDE which permits one to measure additional
data from a v.i. ionosonde.  It appears to me that this is in essence, or can be
considered to be, an application of interferometer principles and appears to be
one partial solution to an urgent problem that we are attempting to solve here
at the radiolocation research laboratory.  (Abstract taken from author's






Direction of Arrival Studies on a Long PathTitle Text
Bailey, A. D. and Tveten, LowellAuthor Text
Summary in Proceedings of a Conference on HF Radio Propagation,
University of Illinois, Department of Electrical Engineering, Radiolocation
Research Lab., Urbana, Illinois, pp. 53-56, published August 1970,
Conference date: 2-4 June 1969.
Source Text
Keyword Text
The presentation included some of the results obtained in two series of HF
directional propagation experiments over long-range paths.  The body of the
presentation was concerned with information found in the Atlas of data
obtained in a cooperative HF directional propagation experiment over a 1330
kilometer path (March 1967 - March 1968).  Slides were shown which
demonstrated (1) the propagation path geometry, (2) the data vector, (3) the
format for the reduced data, and (4) an example of a typical page of data.
Certain dominant features in the data were pointed out: (1) At night, single
(dominant) mode propagation was in evidence and the data represent true
angle of arrival as received.  The fluctuations in the data are due to the quasi-
periodic lateral deviation effects (the "20-minute" or Ross effect) and the
diurnal effect.  Twenty-minute and 2-hour "moving average windows" brought
out the significance of these two deviations. (2) In the daytime, considerable
wave interference effects were seen between the two or three modes of
propagation when all are of approximately equal amplitudes.  These
interference effects were removed by the "averaging windows." (3) The
importance of the standard deviation of the sample as an immediate indicator
of wave interference was pointed out. (4) Also discussed was the dramatic
appearance of sidescatter particularly after the main path fails because the
frequency is higher than the MUF for the direct path.  Of course, the gain of
the system had to be increased to see the scatter.  The elevation angle
measuring properties of the CDAA were pointed out.  These properties,
though restricted in elevation, are nevertheless useful at intermediate ranges.
The need for amplitude information in oblique incidence ionograms was
stressed.  The need for more rapid sampling of the data (greater than the
sampling rate shown) was stressed.  In this connection, one example of
some results obtained from a tracking-type system was shown.  This spoke
to the need for rapid sampling and indicated in a quantitative way what one
must do if he would have his "druthers" for the cases that appeared to prevail.
The Atlas shows the way one time series of data may be expected to behave
over a twenty-four hour period.  It is a conversation with "Mother Nature."  If
one asks the right questions and is patient, he gets back a lot of answers.
Abstract Text






Basis for a Mathematical Theory of Direction-Defining Radio BeaconsTitle Text
Earp, C. W.Author Text
Proc. I.E.E., vol. 116, no. 6, pp. 901-4, June 1969.Source Text
radio direction findingKeyword Text
A study of the relative performance factors of conventional radio ground
beacons provides the necessary evidence for the postulation of an "ideal"
direction-defining beacon, and this, in turn, permits the identification of the
limitations of practical systems.  Theory confirms that signal-amplitude-
comparison and phase-comparison systems are equivalent, but practical
considerations lead to the conclusion that a specific performance is likely to
be achieved with greater simplicity by the "Doppler" version of the "phase"
system.  Suggestions are made for new-generation beacons which code
direction in terms of frequency, a parameter which is more easily defined and
measured with accuracy than any other.  (Abstract source unknown, formal






Basis for a mathematical theory of direction-defining radio beaconsTitle Text
Earp, C. W.Author Text




A study of the relative performance factors of conventional radio ground
beacons provides  the necessary evidence for the postulation of an "ideal"
direction-defining beacon, and this,  in turn, permits the identification of the
limitations of practical systems.  Theory confirms  that signal-amplitude-
comparison and phase-comparison systems are equivalent, but  practical
considerations lead to the conclusion that a specific performance is likely to
be  achieved with greater simplicity by the "Doppler" version of the "phase"
system.   Suggestions are made for new-generation beacons which code
direction in terms of  frequency, a parameter which is more easily defined and






A Simulation Study of a CDAA with Large Systematic Defects.   <NOTE>
Technical  Report.
Title Text
Ernst, E. W., Rogers, B. W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-TR-10-RRL-PUB-357, 38 pages; June, 1969.
Source Text
direction finding, antennas, antenna radiation
patterns, models (simulations), antennas,  errors,
digital systems, phase (electronics), antenna arrays,
boresighting, azimuth,  antenna lobes, electric cables,
failure, center of gravity, computer programs, high
frequency, low frequency, simulation, communication and
radio systems, Fortran, random errors, systematic
errors, Wullenweber direction finding systems,
NTSDODXD
Keyword Text
Digital simulation is used to study the errors in determining the direction of
arrival of  signals with the CDAA at the University of Illinois in the presence of
large systematic  defects in the array. Two types of defects are studied. In
one, a sector of the array is  assumed inoperative; sectors from 21 deg to 63
deg wide are studied.  In the other, a  larger sector is assumed to have a non-
symmetrical distribution of operative and  inoperative elements. The results






Digital Techniques for Radio Direction FindingTitle Text
Ernst, Edward W.Author Text
Proceedings of a Conference on HF Radio Propagation, pp. 203-52,
University of Illinois, Department of Electrical Engineering, Radiolocation




The digital computer has had and is continuing to have a marked impact on
the field of radio direction finding.  Although RDF was a relatively mature field
of study and application by the time the digital computer made its
appearance, the impact of the digital computer on this field is a considerable
one.  The influence of digital methods has been most pronounced in three
facets of radio direction finding:  (1) Studies of RDF systems by means of
digital simulation, (2) The acquisition and analysis of experimental data  by
digital methods, (3) Performing some of the functions of an RDF system by
means of digital hardware.  Although these three facets have developed more
or less together, they will be presented and discussed somewhat separately.






Proceedings of a Conference on HF Radio PropagationTitle Text
Ernst, Edward W.,  Ed.Author Text
University of Illinois, Department of Electrical Engineering Radiolocation
Research Lab., Urbana, Illinois, RRL Publication No. 375, Technical Report
No. 16, DDC no. AD 877 137L, published August 1970, Meeting held 2-4 June
1969.
Source Text
radio transmission, symposia, radio waves, propagation,
direction finding, radio equipment, radio
interferometers, direction finding, radio compasses,
digital systems, angle of arrival, ionospheric
disturbances, radiofrequency interference, position
finding, ionospheric propagation, antenna apertures,
frequency modulation, antenna arrays, high frequency,
ray tracing, HF radio propagation, radio direction
finding, interferometer RDF, HF direction finding,
digital methods for DF
Keyword Text
Of the 22 presentations made at the conference, papers representing 16 of
these are included in these Proceedings.  These include papers on direction
of arrival studies over medium range and long range paths, propagation
studies using direction of  arrival data, studies of RDF systems, RDF
instrumentation, and digital methods for RDF.  (Abstract source unknown,






On estimating the location of a signal sourceTitle Text
Gaarder, N. T.Author Text
ISSUING ORGANIZATION: Hawaii Univ., Honolulu, HI, USA, pages 34; 23
June, 1969.
Source Text
radio direction-finding, signal detectionKeyword Text
Considers the estimation of the location of a signal source; independent
estimates of the  signal arrival time at different spatial locations are used to
form the source location  estimate.  As the maximum likelihood estimate of
the source location requires a search  through at least a three dimensional
space, easily computed estimates are considered.   Their covariances are






On Estimating the Location of a Signal SourceTitle Text
Gaarder, Thomas N.Author Text
Trans. IEEE, vol. IT-15, no. 5, pp. 570-576, September 1969, Hawaii
University, Honolulu, Hawaii, DDC no. AD 689 832, June 1969.
Source Text
signal detection, radio direction findingKeyword Text
The paper considers the estimation of the location of a signal source.
Independent estimates of the signal arrival time at different spatial locations
are used to form the source location estimate.  As the maximum likelihood
estimate of the source location requires a search through at least a three
dimensional space, easily computed estimates are considered.  Their
covariances are compared with the appropriate Cramer-Rao bounds.






Preliminary investigation of a proposed sonobuoy ranging systemTitle Text
Grant, G. M.Author Text
ISSUING ORGANIZATION: Naval Postgraduate School, Monterey, CA, USA,
page 68; June, 1969.
Source Text
aircraft, radar measurement, radio direction-findingKeyword Text
The ability to locate and determine the position of an ASW sonobuoy is an
essential part  of airborne anti-submarine operations.  Present methods
restrict the parent aircraft's  operational capability and yield only marginal
data.  State-of-the-art frequency control  makes it possible to range
sonobuoys accurately with radio signals.  Sonobuoy position can  then be
determined by combining this range data with other available information.  A
system is proposed to both free the parent aircraft from present restrictions






LF to VHF Shipboard Direction Finding ResearchTitle Text
Green, Terry C. and Sherrill, William M.Author Text
Southwest Research Institute, Department of Applied Electromagnetics, San
Antonio, Texas, Interim Development Report, 30 June 1969.
Source Text
Keyword Text
Antenna patterns were measured on several configurations of the ferrite core,
crossed spaced loop antenna over the HF range.  The optimum ferrite core
antenna configuration was evaluated for DF performance by obtaining DF
calibration curves at discrete frequencies from 2 to 30 MHz.  Both single-
ended and balanced preamplifier antenna terminations were evaluated and the
calibration curves are compared.  Impedance data obtained for the 3-turn
ferrite core spaced loop antenna are discussed and compared to previous
impedance data obtained for the 10-turn antenna.  Instrumentation of the ship
site interferometer for manual antenna sequencing and readout is described in
detail.  Calibration curves using a vertically polarized target signal at 0-degree
elevation were obtained for 360 degrees of azimuth about the interferometer.
The interferometer performance is displayed and discussed with emphasis on
azimuth and elevation angle accuracy against loop antenna orientation.  A
brief sky wave bearing test was performed over a 50-min period with the ship
site interferometer and compared to concurrent data obtained with the Army
interferometer at SwRI.  The digital instrumentation package for the ship site
interferometer is described with a detailed illustration of the logic sequence as
a function of the master clock count.  (Authors' abstract, technical report,






A Simple and Rapid Optical Method of Orienting Single CrystalsTitle Text
Gueths, James E., Burckbuchler, Fred V., Reynolds, Charles A.Author Text
Connecticut Univ Storrs Dept of Physics. Report AFOSR-70-2167TR,  4
pages; June, 1969.
Source Text
jingle crystals, direction finding, goniometers,
design, crystal lattices, reflectivity, anisotropy,
tin, Plastic analog method
Keyword Text
The note describes an optical goniometer and an analog device  for data
analysis that provides a rapid and accurate means of  determining the
orientation of tin single crystals although  the method used can easily be






Review of Small-Aperture Investigations at Georgia TechTitle Text
Jenkins, H. H. and Moss, R. W.Author Text
Proceedings of a Conference on HF Radio Propagation, University of Illinois,
Department of Electrical Engineering, Radiolocation Research Lab., Urbana,
Illinois, pp. 151-202, published August 1970, conference date 2-4 June 1969.
Source Text
Keyword Text
Techniques to improve simple loop HF/DF system performance in spherically-
propagated signals have been developed, implemented in an exploratory
HF/DF system, and proven effective by operational evaluation.  Significant
improvements in performance relative to a contemporary system have been
obtained.  Bearing error reduction techniques include fade crest detection,
swing rate discrimination, and the tilted loop technique.  The latter two
techniques provide for a measure of elevation angle-of-arrival.  System
improvements include clutter reduction and synchronous detection, which
increases sensitivity and allows for instantaneous sensing.  Bearing
acquisition time has also been increased, and operation on continuous and
interrupted carrier transmissions is possible.  Georgia Tech submits that
many of these techniques can be applied to larger-aperture DF systems to
both reduce bearing errors and improve over-all performance.  (Abstract






A Note on the Mathematical Equivalence of Analytic Signals and
Monopulse Antennas
Title Text
Kelly, A. J.Author Text
Proc. IEEE, vol. 57, no. 6, pp. 1208-9, June 1969.Source Text
Keyword Text
The mathematical equivalence of analytic signals and phase-monopulse
antennas is demonstrated.  This further extends the lambda-function
description of antenna patterns  to include odd distributions.  Also shown is
how this equivalence can be useful in circuit design.  (Abstract source






VHF and UHF Propagation Measurements in Irregular TerrainTitle Text
Kuhn, UdoAuthor Text
Proc. I.E.E., vol. 116, no. 6, pp. 905+, June 1969.Source Text
Keyword Text
Field-strength recordings have been carried out in irregular terrain at 100, 480
and 780 MHz.  At ultrahigh frequencies, the frequency dependence of
propagation has been deduced in order to improve on CCIR curves.  Terrain-
correction values are presented which should be applied when using CCIR
curves in bands IV or V.  The field strengths recorded behind different
obstacles show the frequency dependence with varying degrees of
shadowing.  Within the diffraction region, the height function of field strength
was measured at three frequencies, and at different locations.  (Abstract






Short and Medium  Range Results with a DF InterferometerTitle Text
Martin, P. E., Mathews, R. B. and Dodge, C.Author Text
Proceedings of a Conference on HF Radio Propagation, pp. 31-52, University
of Illinois, Department of Electrical Engineering, Radiolocation Research Lab.,
Urbana, Illinois, published August 1970, Conference date 2-4 June 1969.
Source Text
Keyword Text
The primary objective of this paper is to describe the angle of arrival
performance of a tactical HF phase interferometer using an on-line digital
computer to provide azimuth and elevation angle data from signals originating
from medium and short range targets.  (Abstract source unknown,






Geographic Orientation in Aircraft Pilots:  An Analytical  Study of Visual
Checkpoints.  <NOTE> Technical Report.
Title Text
McGrath, James J., Borden, Gail J.Author Text
Technical Report from:  Human Factors Research Inc Goleta Calif. Report
751-9-JANAIR-690614,  220 pages; June, 1969.
Source Text
pilots, direction finding, navigation charts, low
altitude,  mapping, Photo interpretation, target
discrimination, mathematical analysis, visual acuity,
terrain, geometric  forms, buildings, roads, inland
waterways, railroads, surface  area, visual
checkpoints, geographic orientation, vegetation,
cartographic utility
Keyword Text
A major study of the use of visual checkpoints in low-altitude  navigation was
conducted. The purpose was to develop a method  for deriving design criteria
for aeronautical charts,  particularly those criteria used to select features for
portrayal on the charts. Potential checkpoints visible in  motion pictures taken
at low altitude were cataloged in  detail. Each feature was classified
according to its category,  measured according to its visual parameters (size,
shape,  contrast, etc.), and coded according to whether or not it was
portrayed on standard aeronautical charts.  The report  presents a large
amount of data showing the pilots' ability to  interpret charts, the
cartographers' ability to select the  best features for portrayal, the categorical
and parametric  criteria that define the most useful checkpoints, and the







Active Receiving AntennasTitle Text
Meinke, H. H.Author Text
International Elek tronishe Rundschau, vol. 23, no. 6, pp. 141-4, June 1969.Source Text
Keyword Text
Direct integration of antenna and transistor will reduce the antenna size
without reducing the bandwidth.  There are two basic methods of such
integration, one for frequencies below and one for above 30 MHz.  In the case
of noise matching, the signal/noise ratio of the receiving system can be
considerably improved over that of conventional passive antennas.  When the
integrated antenna is properly dimensioned, nonlinear effects, as
intermodulation and cross modulation are sufficiently low.  (Abstract source






Elevation Angle Measurements on the University of Illinois Wullenweber
Antenna Array
Title Text
Miller, L. J.Author Text
Proceedings of a Conference on HF Radio Propagation, University of Illinois,
Department of Electrical Engineering, Radiolocation Research Lab., Urbana,
Illinois, pp. 277-86, published August 1970, conference date 2-4 June 1969.
Source Text
Keyword Text
In an attempt to measure elevation angles  using the Wullenweber antenna
array at the University of Illinois, two methods have been used.  The first
method was used by Westlund to obtain elevation angle data while the
second method is based upon a system proposed by Bailey.  By means of
these two methods which involve measurement techniques which are
completely independent of each other, it is hoped that some measure of
elevation angle may be obtained.  It is further hoped that these two methods
of measurement will yield elevation angle values which are somewhat
correlated.  This has not necessarily been true for elevation angles obtained
by use of different phantom antenna pairs and some adjustment of this
method appears necessary.  Based upon the data so far obtained, it would
appear that for elevation angles above 15 degrees, either or both of these
methods will give some indication of elevation angle.  However, for elevation
angles from 15 degrees down to zero degrees, both methods of measurement
become increasingly insensitive and the results of measurements in this
range are suspect.  (Abstract source unknown, proceedings, English










Aust. J. Phys., vol. 22, no. 6, pp. 435-41, June 1969.Source Text
Keyword Text
A technique of recording the elevation angle by a phase comparison method
is described and applied to ground backscatter echoes at 16 MHz.  It is
shown that the results may be explained in terms of ionospheric tilts of 1º or
2º near sunset.  (Abstract source unknown, formal literature, English






Azimuthal Variation of Measured HF NoiseTitle Text
Posa, L. M., Materazzi, D. J. and Gerson, N. C.Author Text
Proceedings: Fourth Allerton-House Conference on HF RDF and Radio
location Research, 4 June 1971, Department of Defense, 1969.
Source Text
Keyword Text
HF noise (2-8 MHz) as a function of azimuth, frequency and time of day was
measured in England during the winter of 1966-67.  For a given frequency
interval eight unequal azimuthal sectors (with five sectors between 45º and
180º) were sampled each four hours in a standardized fashion.  Power levels
for the 10th, 50th and 90th percentiles were derived and plotted.  The results
provide the integrated total external noise (both local and propagated).  In
addition to the well known distinctive diurnal and frequency changes, a
marked variation with azimuth is present.  A separate examination of noise
intensities measured simultaneously from several azimuths reveals marked
differences with azimuth.  The investigation indicates that noise levels as a
function of azimuth are needed, and are the ones to be applied to practical HF
systems.  (Abstract source unknown, technical report/proceedings, English






Feasibility Study of an Electrically Shortened Rotor Blade for the UH-10
Helicopter
Title Text
Priedigkeit, J. H.Author Text
Stanford Research Institute, Menlo Park, California, final report, DDC no. AD
858 203L, June 1969.
Source Text
direction finding, radio equipment, aircraft antennas,
helicopter rotors, rotor blades, rotary wings, aircraft
antennas, radiofrequency interference, army aircraft,
helicopters, high frequency, antenna radiation
patterns, aerodynamic characteristics, feasibility
studies, dipole antennas
Keyword Text







Ray Tracing Simulation of Ionospheric Effects in High Frequency
Radiolocation
Title Text
Rao, N. NarayanaAuthor Text
Summary in Proceedings of a Conference on HF Radio Propagation,
University of Illinois, Department of Electrical Engineering, Radiolocation
Research Lab., Urbana, Illinois, pp. 77-8, published August 1970, conference
date 2-4 June 1969.
Source Text
Keyword Text
Deviation of high frequency radio waves from the great circle plane containing
the transmitter and the receiver due to horizontal gradients, irregularities and
other effects in the ionosphere is a dominant factor in HF radiolocation.  In
order to correct for the deviations in the experimentally measured angles of
arrival and determine the unknown location of the source, it is first necessary
to fully understand the role played by the ionosphere.  This is done by the
application of radio ray-tracing techniques to signals from sources of known
location.  The radiolocation Research Laboratory, in cooperation with the
ESSA Research Laboratories, conducted a series of experiments in which
the direction-of-arrival observations of high frequency signals transmitted from
a site near Houston, Texas, were made continuously for a period of one week
per month using the Wullenweber array at the Bondville Road Field Station
during the  period March 1967  - March 1968.  This paper is concerned with
the ray tracing simulation of certain ionospheric effects observed during this
experiment.  The bearing deviations obtained from the ray tracing simulation
are compared with the measured values during the same period.  Ionospheric
effects on the direction of arrival of HF signals due to the following phenomena
are discussed:  (a) Horizontal gradients of electron density due to the sunrise
effect, or the "sunrise tilts." (b) Quasi-periodic fluctuations in the tilts with
periods of the order of 20 minutes for single mode case.  (c) Magnetoionic
effect.  Techniques ranging from simple mirror reflection to the most general
method using Haselgrove equations are employed in the simulation.  The
results presented in this paper have been published are the reader is referred
to those papers for complete details.  (Abstract source unknown,






Aperture Size Effects in a HF Interferometer RDF SystemTitle Text
Talbott, C. R.Author Text
Proceedings of a Conference on HF Radio Propagation," University of Illinois,
Department of Electrical Engineering, Radiolocation Research Lab., Urbana,
Illinois, pp. 91-124, published August 1970, conference date 2-4 June 1969.
(paper also appears as master's thesis in Appendix A of HF/DF System




A dual interferometer radio direction finding (RDF) system utilizes both a
small aperture and a large aperture antenna array.  The distance between the
antennas of a small aperture array is less than one-half wavelength over the
range of operating frequencies.  The opposite is true for a large aperture array.
 In the past the small aperture (or large aperture) distance was usually
dictated by considerations other than those dealing with the relationships
between the antenna aperture and the error in the bearing information.  The
need, therefore, exists to determine this relationship.  This paper is a study of
the error generated in the angles of arrival and how it varies with the aperture
size of the antenna array.  This relationship will be examined under the effects
of signal noise, equipment noise, and interference by a secondary wave.  A
three antenna interferometer system will be simulated  using a digital
computer.  The root mean square (RMS) error of the angles of arrival will be
calculated at several aperture sizes ranging from 1/20 wavelength to 5
wavelengths.  The relationship between the RMS error and aperture size will
be compared with the relationship obtained from a statistical approach to the
problem in order to corroborate the results of both approaches.  The
simulation model used in this paper is based on the work by Church, which
unified and expanded part of the previous works of Creasy, Grush, and Allen.
(Abstract taken from author's introduction, proceedings/thesis, English






Complex Scattering of Light in Turbid Media (Chapters I and  II)Title Text
Timofeev, V. A.Author Text
Foreign Technology Div Wright-Patterson AFB Ohio. Report FTD-MT-24-33-
69,  79 pages; June, 1969.
Source Text
light transmission, scattering, atmosphere, sea water,
planetary atmospheres, particles, energy, brightness,
angle of  arrival, curve fitting, solar radiation, test
equipment, USSR, TRANSLATIONS, turbidity,
photosensitive layers
Keyword Text
The purpose of the work is a study of diffusion of light in  those media in
which it is impossible to disregard multiple  light scattering. The solution of
this problem is of interest  to scientists and also in the practice of diverse
fields of  knowledge:  atmospheric optics and optics of the sea,







Interferometer Instrumentation for Propagation ResearchTitle Text
Travers, D. N., Sherrill, W. M. and Moore, J. D.Author Text
Proceedings off a Conference on HF Radio Propagation, University of Illinois,
Department of Electrical Engineering, Radiolocation Research Lab., Urbana,
Illinois, pp. 125-42, published August 1970, conference date 2-4 June 1969.
Source Text
Keyword Text
This paper outlines some of the HF propagation capabilities of the DF
interferometer instrumentation now in development or in use at Southwest
Research Institute.  This review emphasizes the versatility for propagation
research provided by the interferometer class of instruments both in amplitude
and phase measuring versions.  We will briefly describe some propagation
work in progress (or soon to be in progress) which supports the Army-
sponsored single site location program.  (Abstract taken from authors'







The Coordinated HF Propagation ExperimentTitle Text
Tveten, L. H.Author Text
Proceedings of a Conference on HF Radio Propagation, University of Illinois,
Department of Electrical Engineering, Radiolocation Research Lab., Urbana,
Illinois, pp. 57-76, published August 1970, conference date 2-4 June 1969.
Source Text
Keyword Text
The general plan and objectives of a coordinated cooperative experiment
performed by the University of Illinois and the Institute for Telecommunication
Sciences, ESSA Research Laboratories, are discussed.  Results so far
indicate that it is feasible to use backscatter to assess DF reliability over
simple one-hop paths.  Until more is understood about the complex
interaction between radio waves and the irregular ionosphere, it will not be
generally possible to correct DF measurements on the basis of backscatter
irregularity patterns.  Larger scale tilt determinations by a backscatter
mapping technique may ultimately prove useful in DF correction.  (Abstract






Short Range High Angle StudiesTitle Text
Walton, Eric A.Author Text
Proceedings of a Conference on HF Radio Propagation, University of Illinois,
Department of Electrical Engineering, Radiolocation Research Lab., Urbana,
Illinois, pp. 70-90, published August 1970, conference date 2-4 June 1969.
Source Text
Keyword Text
In attempting to perform short-range radiolocation, it is necessary to work with
a signal which arrives at the radiolocation site at angles near the zenith
(directly overhead).  Signals from less than 100 km distant reflecting from an
ionosphere at a virtual height of more than 150 km, for example, will have this
property.  The ray path geometry is shown in Figure 1.  This signal will also
consist of two independent components, the ordinary component and the
extraordinary component.  Also since a radio signal is polarized in the plane
normal to its propagation direction, it will appear horizontally polarized.  It is
this kind of signal that must be used in short range RDF.  This set of
conditions makes several demands on the antennas and indicating
equipment.  The antennas must be horizontally polarized so that sensitivity is
not lost.  They should also be circularly polarized so that the ordinary mode
(left-hand circularly polarized) and the extraordinary mode (right-hand
circularly polarized) do not interfere with each other.  Finally, they should be
omnidirectional so that signals from all directions will be acceptable.
(Abstract taken from author's introductory paragraphs, proceedings, English






Beam Pointing Direction of Traveling-Wave ArraysTitle Text
Wellman, William J.Author Text
Microwaves, vol. 8, no. 6, pp. 76-85, June 1969.Source Text
Keyword Text
A series of curves for dielectric-filled waveguide arrays illustrate how the beam
direction is dependent on various array parameters.  Example problems
consider the various tradeoffs available.  (Abstract source unknown, formal






Oblique Incidence Ionosonde Amplitude DataTitle Text
Wood, W. W.Author Text
Proceedings of a Conference on HF Radio Propagation, University of Illinois,
Department of Electrical Engineering, Radiolocation Research Lab., Urbana,
Illinois, pp. 287-90, published August 1970, meeting date 2-4 June 1969.
Source Text
Keyword Text
Engineering changes to the University of Illinois ionosonde equipment include
the addition of the "A" scan data and automatic gain control (AGC).  The "A"
scan data are recorded directly on the ionogram at the frequency of interest;
the "A" scan is deflected at a 45º angle.  The single line scope trace is then
shifted to form a "gap"; the gap does not represent missing frequencies.  The
length of the line of the "A" scan trace is an indication of the relative signal
strength from each mode of transmission.   The 45º deflection (as shown in
Figures 1 and 2) increases the resolution of the "A" scan trace length.  The
ionosonde AGC adjusts for the difference in day-night signal-to-noise ratio.
The AGC samples the background noise level and adjusts the gain to a
preset optimum noise level.  A complete report on the AGC system will be
available in the near future.  Figures 3 and 4 are examples of ionograms
obtained without (Figure 3) and with (Figure 4) AGC.  (See Ernst, E. June







Effect of Observation Time on Resolution of Interferometers in the
Presence of Radiowave Phase Variations
Title Text
Armand, N. A.Author Text




Phase fluctuations of radio waves, propagated in a turbulent atmosphere,
restrict the resolution of interferometers.  The observation time may be
effectively extended by smoothing out the effect of these variations.  The
relationship between phase variation intensity and duration of observation is
analyzed.  This relationship has different forms for various ratios between the
distance over which turbulent changes occur during observation time, and for
various external reference values of the turbulence and base.  (12 references)







Phase measuring systems for low frequency pulsed ionospheric radarsTitle Text
Austin, G. L.Author Text
Univ. Canterbury, Christchurch, New Zealand, Electronic Engineering, Vol. 43,
No. 497, pages 44-7; July, 1969.
Source Text
noneKeyword Text
Systems are described which, for a fixed frequency ionospheric radar,
determine the  absolute phase of the returned signals and their angle of






Computation of Radiation Patterns of Rhombic Antennas with Log
Periodic Dipole Array Termination
Title Text
Bandyopadhyay, A. K. and Roy, M. N.Author Text
Proc. IEEE,, vol. 57, no. 7, pp. 1336-7, July 1969.Source Text
Keyword Text
The effect of terminating resistance loss in the case of rhombic antennas has
been studied.  Generalized analysis has also been made to compute the
radiation pattern of rhombic antennas with the log periodic dipole array
termination.  Theoretical radiation patterns are  plotted and it is observed that
this new method improves the directivity and lowers the sidelobe level.







A Guided Tour of the Fast Fourier TransformTitle Text
Bergland, G. D.Author Text
IEEE Spectrum, pp. 41-52, July 1969.Source Text
Keyword Text
For some time, the Fourier transform has served as a bridge between the time
domain and the frequency domain.  It is now possible to go back and forth
between waveform and spectrum with enough speed and economy to create a
whole new range of applications for this classic mathematical device.  This
article is intended as a primer on the fast Fourier transform, which has
revolutionized the digital processing of waveforms.  The reader's attention is
especially directed to the IEEE Transactions on Audio and Electroacoustics
for June 1969, a special issue devoted to the fast Fourier transform.  (Author's







Burke, Bernard F.Author Text
Physics Today, pp. 54-62, July 1969.Source Text
Keyword Text
Radio telescopes separated by many thousands of kilometers can be
operated in pairs to obtain very high angular resolution, suitable for studies of
quasars and hydroxyl-line emitters, for geodesy, and for a test of general







Long Range Backscatter from F-Region IrregularitiesTitle Text
Dearden, E. W.Author Text
J. Atmos. Terrest. Phys., vol. 31, pp. 959-69, July 1969.Source Text
Keyword Text
A particular type of radio echo from the south, obtained at Brisbane  by a
propagation mode involving one F-region hop, is shown to arise from
irregularities in F-region, not E-region.  The irregularities may be field-aligned
and lie high in the layer.  The echoes are only observed when a decreasing
horizontal ionospheric gradient, which can partially duct rays, exists south
from Brisbane.  Variously disposed echoes from areas of irregularities, and
the propagation modes involved, are discussed for a particular record.







Jupiter's Decametric Rotation PeriodTitle Text
Donivan, Frank F. and Carr, Thomas D.Author Text
The Astrophysical J., vol. 157, pp. L65-L68, July 1969.Source Text
Keyword Text
The mean value of Jupiter's rotation period over an assumed 11.86-year drift
cycle was found to be 9h55m29s.73 ± 0s.04.  The position of source A in a
central-meridian-longitude system based on the new rotation period displayed
a correlation with the Jovicentric declination of the Earth distinctly higher than
its anticorrelation with the sunspot number, substantiating an earlier
suggestion that the observed drift is a geometrical effect due to Jupiter's
changing aspect in its orbit around the Sun.  A model consisting of a single
curved emission sheet fixed to the magnetic field can be made to account for
the observed drifts of sources A and B.  (Abstract source  unknown, formal






The Radio Noise Environment at High FrequenciesTitle Text
Horner, F.Author Text
Proceedings: Oblique Ionospheric Radiowave Propagation at Frequencies
Near the Lowest Usable High Frequency, NATO, AGARD, 11th Technical
Meeting, University of Leicester, Leicester, England, July 25-29, 1966.
Slough, England, Technivision Services (AGARD Conference Proceedings No.




Attention is drawn to some of the limitations of existing noise data.
Atmospheric noise data are subject to error when there are local storms; the
noise power may then be underestimated.  Measurements of man-made
noise have been made mainly close to electrical apparatus and with
specialized recorders, the estimation of the integrated noise on relatively good
sites involves many assumptions which need to be substantiated.  A better
appreciation of the practical importance of obtaining more accurate noise data
for high frequencies is required before additional measuring programs can be







Mutual Impedance of Loop Antennas Over Finitely Conducting GroundTitle Text
Johler, J. RalphAuthor Text
Institute for Telecommunication Sciences, Boulder, Colorado, ESSA-ERL-122-
ITS-86, STAR No. N70-33800, July 1969.
Source Text
Keyword Text
Ground conductivity can be deduced by measuring the mutual impedance of
loops.  Special orientations between a pair of loops and between the loops
and the ground are sensitive to the electrical constants of the ground.  The
inhomogeneities in the ground also affect the loop current measurement.  This
technique is especially useful when the loops are separated  by distances
that are small compared with a wavelength.  This paper presents a
computation  procedure and some LF, MF, and HF calculations.  A computer
program is given for further calculations, and the effect of ground stratification,
ground conductivity, and ground dielectric constants are considered.  A loop
orientation in which one loop has an axis parallel to the ground and the other
has an axis perpendicular to the ground is found to be more sensitive to the
ground electrical constants.  Comparative calculations are given for various
orientations of loops to illustrate the conductivity and frequency dependence.






Antenna Research Carried out in Federal Republic of Germany during
the Period 1966-1969
Title Text
Koch, G. F.Author Text
Nachr.-Tech., vol. 22, no. 7, pp. 414-5, July 1969.Source Text
Keyword Text
Contributes to the German Report compiled for U.R.S.I. General Assembly to
be held at Ottawa in 1969.  It gives a short survey on general antenna and
diffraction theories, active antennas, logarithmic-periodic antennas, aperture
radiators, transmitting antennas for VHF and TV broadcasting, navigational
antennas and aerodynamically favorable antennas for rockets. (63 references)







Electromagnetic Coupling of Horizontal Loops Over a Stratified GroundTitle Text
Kurss, H.Author Text
Proceedings: Conference on Environmental Effects on Antenna Performance,
CFSTI, Boulder, Colorado USA, 14-18 July 1969,  Springfield, Virginia, 1969.
Source Text
Keyword Text
The primary and secondary fields due to a thin horizontal circular loop of
uniform current over a stratified ground are found as the superposition of
cylindrical modes.  The voltage induced in a  second horizontal circular loop
is then expressed as a single definite integral.  (Abstract source unknown,






Low-Frequency Loop Antenna ArraysTitle Text
Ledinegg, ErnstAuthor Text
Technische Hochschule, Graz, Austria, Inst. fuer Theoretische Physik,
Technical Report, DDC No.  AD 693 271, July 1969.
Source Text
Keyword Text
The present report treats the radiation properties of loop antenna systems
which are situated above the ground and are centrally excited by a source of
current.  The current reaction due to the earth, the mutual induction and the
radiation reaction are taken into account.  The theory considers two loop
systems, viz., the horizontal loop system and the vertical loop system where
the surface normal of the loops is vertical and parallel to the earth,
respectively.  For both systems, explicit formulae are derived which contain a
number of  typical geometrical and physical parameters.  The work is divided
into three main sections.  Sections A and B deal with the theory of the
current reaction of the ground for horizontal and vertical loop antennas where
the influence of the earth is described by a resistance induced into the loop.
Further, the calculation of the mutual influence between the loops of the
system is performed which is also to be characterized by resistance
coefficients.  Section C is directed to the calculation of the radiation fields for
both systems and is performed on the basis of the antenna currents
presented in sections A and B.  The explicit representation of the radiation
fields is effected by a systematic application of the saddlepoint method of first
and second order with which the occurring Sommerfeld integrals are
evaluated.  In this context,  it has been shown that the radiation field for
special loop antenna systems near the ground can be calculated rigorously.







HF Interferometer and SSL SystemTitle Text
Martin, P. E., Sherrill, W. M., Mathews, R. B. and Dodge, C.Author Text
Southwest Research Institute, Department of Applied Electromagnetics, San
Antonio, Texas, Quarterly Report No. 1, ECOM-0113-1, July 1969.
Source Text
Keyword Text
The objective of the present contract is to design and fabricate a transportable
HF interferometer SSL system in which the interferometer may also function
as a separate radio direction finder set.  The program  is a continuation of
work  begun under Contract DAAB07-67-C-0198 for development of a wide-
aperture interferometer DF system using an on-line digital computer.  Work
has been initiated on several tasks concurrently.  These include a computer
aided analysis of the optimum array configuration for the 2- to 30-MHz range,
investigation of the applicability of ionospheric sounders, particularly the FM-
CW type, to tactical SSL development, and experimental operation of a FM-
CW ionosonde.  Design and fabrication of signal analysis circuits to enable
interferometer operation on interrupted signals were begun with the additional
capability of providing wavefront and plane wave tests.  The interferometer DF
site was relocated with a new digital computer installed.  Operation and
improvement of the analog calibrator, and analysis of interferometer data
collected under Contract DAAB07-67-C-0198 were continued as applicable to
SSL development.  (Abstract source unknown, technical report, English






Geographic Orientation in Aircraft Pilots: Validation of an  Analysis of
Visual Checkpoints.  <NOTE> Technical Report.
Title Text
McGrath, James J., Osterhoff, William E.Author Text
Technical Report from:  Human Factors Research Inc Goleta Calif., Report
751-16-JANAIR-690715,  59 pages; July, 1969.
Source Text
pilots, direction finding, navigation charts, low
altitude,  display systems, flight simulators, motion
pictures, reaction  (psychology), correlation
techniques, errors, analysis of  variance, evaluation,
cartographic utility, visual checkpoints,  geographic
orientation
Keyword Text
An analytical technique was developed to derive criteria for  selecting features
to be portrayed on aeronautical charts. The  technique was tested for validity
and practical utility by  producing an experimental chart based on the derived
criteria.   The experimental chart was objectively evaluated and compared
with standard aeronautical charts in orientation tests  conducted in a low-
altitude flight simulator.  A total of 112  test sorties were flown. It appears that
the analytical  technique for deriving cartographic selection criteria is  valid for






Numerical Analysis of Aircraft AntennasTitle Text
Miller, E. K. Morton, J. B., et al.Author Text
Proceedings of the Conference of Environmental Effects on Antenna
Performance, Boulder, Colorado, pp. 55-8, published in Springfield, Va., by
CFSTI 1969, PB 183 715, Conference data 14-18 July 1969.
Source Text
Keyword Text
A numerical method for predicting the performance of an antenna on an
aircraft is discussed.  The basis features of the approach, which is based on
a collocation solution to the thin-wire integral equation, are described.
Several numerical examples, including the radiation pattern for the OH-6A
helicopter are presented.  (Abstract source unknown, proceedings, English






Histogram Bearing analyzer.  Technical Report.  Sep 67-Apr 69Title Text
Nardozza, V. J.Author Text




The Experimental Model Radio Direction Finding (RDF) Histogram-Time
Averaging  Processing System (Histogram Bearing Analyzer) and the data
collection program  conducted to determine its performance characteristics
are described.  Data comparing the  capability of the Histogram Bearing
Analyzer with a more conventional HF/DF readout  system are presented.
Recommendations for improvements in the model's performance  are






Histogram Bearing AnalyzerTitle Text
Nardozza, Vincent J.Author Text
Rome Air Development Center,  Griffiss AFB, N.Y., Technical Report RADC-
TR-69-262:D1-68-1, DDC No. AD 693 571, July 1969.
Source Text
Keyword Text
The experimental model radio direction finding (RDF) histogram-time
averaging processing system (histogram bearing analyzer) and the data
collection program conducted to determine its performance characteristics
are described.  Data comparing the capability of the histogram bearing
analyzer with a more conventional HF/DF readout system are presented.
Recommendations for improvements in the models performance and
continued experimentation are suggested.  (Author's abstract, technical






Histogram Bearing Analyzer.  <NOTE> Technical Report. Sep 67-Apr  69Title Text
Nardozza, Vincent J.Author Text
Technical Report from:  Rome Air Development Center Griffiss AFB N Y.
Report RADC-TR-69-262,  60 pages; July, 1969.
Source Text
direction finding, data processing systems, display
systems, high frequency, HBA (histogram bearing
analyzers)
Keyword Text
The Experimental Model Radio Direction Finding (RDF)  Histogram-Time
Averaging Processing System (Histogram Bearing  Analyzer) and the data
collection program conducted to  determine its performance characteristics
are described. Data  comparing the capability of the Histogram Bearing
Analyzer  with a more conventional HF/DF readout system are presented.
Recommendations for improvements in the model's performance  are










Innsbruck University, Innsbruck, Austria, Scientific Report No. 2, DDC No. AD
695 489, July 1969.
Source Text
antennas, impedance matching, preamplifiers, coupling
circuits, transducers, antenna components, ferrites,
rods, very low frequency, optimization, Austria
Keyword Text
For the reception of VLF waves, ferrite rod antennas are used which are
usually coupled with the preamplifier input via a transducer.  Relations are
derived which permit the optimum dimensioning of antenna inductance and
transducer in order to attain as high a signal voltage as possible.  The noise
behavior of the input stage is taken into consideration in a suitable adaptation.







Faraday Effect on Jupiter's Radio BurstsTitle Text
Parker, G. D., Dulk, G. A. and Warwick, J. W.Author Text
The Astrophysical J., vol. 157, pp. 439-48, July 1969.Source Text
Keyword Text
From Faraday fringes present on swept-frequency records of Jupiter's
decametric radio bursts, the orientation of the polarization ellipse at the
source can be determined.  At Jupiter the ellipse has an orientation
independent of frequency over the range 15-35 MHz, and its major axis has
an average position angle of -25º ± 15º from the magnetic dipole axis for early
source emissions.  Apparently radiation is generated in one elliptically
polarized magnetoionic mode.  This ellipse undergoes no observable Faraday
rotation in passing through the Jovian magnetosphere.  The inferred upper
limit to Jupiter's magnetospheric electron density is 10 cm-3.  (Abstract






Determination  of the Angular Coordinates of Objects by Means of
Information Contained in the Phase of a Signal
Title Text
Pestryakov, V. B.Author Text
Fazovyye Radiotekhn.Sistemy, (Moscow 1968), translated into English by
NASA, Washington, D.C., STAR No. N69-32902, July 1969.
Source Text
Keyword Text
Phase direction finding systems are compared with tracking direction finding
systems.  The former are found to be less costly and complex to construct
than the latter, and to have a greater potential for accuracy.  (Author's






Radio Interferometry of Random Terrestrial BackgroundsTitle Text
Seiler, Milton R.Author Text
Trans. IEEE, vol.  AES-5, No. 4, pp. 638-44, July 1969.Source Text
Keyword Text
When relative motion exists between the antenna of a microwave radiometer
and a random background, the variance of the radiometer output can, in many
cases, be primarily determined by the spatial variance of the background.
The result is a decrease in signal-to-noise ratio for small target detection.  In
this paper, an interferometer is examined as a potential means of suppressing
this background variance until the limiting variance imposed by the receiver is
more nearly realized.  A bivariate normal distribution in conjunction with three
different correlation  functions is assumed for the background apparent
temperature field.  The elements of the interferometer are assumed to
possess a very narrow "pencil" power pattern.  With relative motion between
antenna and background, the audio power density spectrum at the output of
the interferometer is examined.  The background variance suppression
achieved by an interferometer is shown to be a function of element spacing,
wavelength, correlation distance for the background, range to the background,
and form of the correlation function of the background.  The result is that a
radiometer may be designed which is receiver-limited rather than background-







On the Application of Variation Techniques to the Ray Theory of Radio
Propagation
Title Text
Bennett, J. A.Author Text
Radio Science, vol. 4, no. 8, pp. 667-78, August 1969.Source Text
Keyword Text
The first variation of the phase path is developed from the point of view of
Hamilton, and the result is applied to the calculation of Doppler frequency
shift and group path.  The second variation δm δnP of the phase path P is
considered in the general case when the medium depends on both m and n.
By generalizing identities arising in the usual investigation of extreme and by
obtaining equations that must be satisfied because the arcs concerned are
rays, a number of alternative expressions are found.  These involve
contributions due to the end-points of the ray, due to the m,n dependence of
the medium along a fixed ray, and due to the m,n dependence of the actual
ray path.  The application of the results to differential Doppler and Faraday
fading measurements is briefly discussed.  As an illustration, a problem
involving approximately straight rays in a plane, horizontally stratified medium
is discussed and approximate expressions are found for P and dP/dt.






Periodic Variations in the Direction of Arrival of HF Signals.  <NOTE>
Technical  Report.
Title Text
Brewer, Donald E., Ernst, Edward W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-TR-12-RRL-PUB-361,  91 pages; August, 1969.
Source Text
power spectra, periodic variations, data processing,
digital systems, radio transmission, integral
transforms, Fourier analysis, time, statistical
functions,  series (mathematics), simulation,
computers, spectrum analyzers, high frequency, radio
signals, direction finding, theses, information theory,
time series analysis, NTISDODXD
Keyword Text
A general digital program is presented to calculate the power spectral density
of digital  data representing a time series. Direct and indirect methods for
computation of a  power spectrum are analyzed. Two basic algorithms for the
computation of an  autocovariance are compared in a simulation study.







The Variation of the Azimuthal Angles of Arrival for Deep Valleys of
Short-Wave Field Intensity in a Single-Hop Route
Title Text
Chernov, Yu. A.Author Text
Radio Engineering, vol. 23, no. 8, pp. 136+, August 1969.Source Text
Keyword Text
Observations of the short-wave signals of radio stations of a latitudinal single-
hop radio link are described.  It was noted that deep field strength dips at the
receiver input are accompanied by considerable horizontal deviations of the
angle of arrival.  An explanation of this effect is suggested.  (Abstract source







The Near Field of the Loop AntennaTitle Text
Fante, R. L., Otazo, J. J. and Mayhan, J. T.Author Text
Radio Science, vol. 4, no. 8, pp. 697-701, August 1969.Source Text
Keyword Text
The near fields of a circular loop antenna have been evaluated and discussed
for various size loops.  The results are obtained in a form that is useful in
predicting the microwave breakdown characteristics of the antenna.  (Abstract






HF Radar Signatures of Traveling Ionospheric Irregularities, 3D Ray-
Tracing Simulation
Title Text
Georges, T. M. and Stephenson, Judith J.Author Text
Radio Science, vol. 4, no. 8, pp. 679-96, August 1969.Source Text
Keyword Text
A technique is described for automatically simulating a multitude of ground-
backscatter displays with information supplied by three-dimensional computer
ray tracing.  Model ionospheres containing realistic wavelike traveling
disturbances are used to produce representative displays and to correct some
misconceptions about the interpretation of backscatter signatures.  (Abstract






Scientific Impacts of Phenomena-Oriented Research Sponsored by
AFOSR.  <NOTE> Final Report.
Title Text
Hacke, Jr, James E.Author Text
Final Report from:  Stanford Research Inst Menlo Park Calif.  Report AFOSR-
69-2864TR,  45 pages; August, 1969.
Source Text
air force operations, scientific research, radio
transmission,  ionospheric propagation, whistlers,
analysis, magnetosphere,  exosphere, atmospherics,
protons, electron density,  communication satellites
(active), low frequency, ionization
Keyword Text
This exploratory study has the purpose of developing and  demonstrating
methods of evaluating the scientific impacts of  pioneering phenomena-
oriented research sponsored by a  mission-oriented agency. Whistlers are
audio-frequency radio  signals resulting from the longitudinal propagation of
sferics  in the exosphere.  Their general characteristics were fairly  well
understood prior to 1960; but work sponsored by AFOSR in  that year
contributed materially positive denfification of  their sources, understanding of
the laws of their propagation,  and elicitation of the information they yield
about electron  and proton concentrations at altitudes of up to 4 earth radii.
As verified by other means, notably radio satellites, this  information plays a
pivotal role in understanding the  exosphere, the radiation belts, the






Auroral Absorption of HF Radio Waves in the Ionosphere: A Review of
Results from the First Decade of Riometry
Title Text
Hargreaves, J. K.Author Text
Proc. IEEE, vol. 57, no. 8, pp. 1348-73, August 1969.Source Text
Keyword Text
In the decade since the International Geophysical Year, information about the
ionospheric absorption of radio waves during periods of  auroral and magnetic
disturbance has been greatly increased by the use of the riometer technique.
Such studies are important for their geophysical implications as well as in
direct applications to radio propagation.  The purpose of this paper is to
summarize the state of knowledge of auroral radio absorption at about the end
of 1968, and at the same time to give the major references through which the
reader may be enabled to study any particular questions in greater depth.







A Stimuli Presentation System.  <NOTE> Progress Report.Title Text
Harrington, Wayne D., Hollien, Harry, Rothman, HowardAuthor Text
Florida Univ Gainesville Communication Sciences Lab.  Report CSL/ONR-30,
23 pages; August, 1969.
Source Text
underwater communication systems, direction finding,
voice communications, punched cards, photoelectric
cells (semiconductor), acoustic signals, switching
circuits, input  output devices, computer programming,
hearing, audio switching systems, stimuli presentation
systems, underwater hearing,  NTISDODXD
Keyword Text
Laboratory and research field trip requirements have revealed the need for a
programmable audio switching system.  This system, the stimuli presentation
system  (SPS) is designed with general versatility in mind. Although the
system was conceived  for use in underwater sound localization-studies it is
designed to meet general  laboratory requirements.  The system is
programmable in the sense that punch  information on standard IBM cards is
read by photo-electronic methods.   Photo electronic circuitry activates
specific relays which perform switching functions.   The switching is low
speed and sequential and is easily patched into any configuration.   The
system is useful for sound localization studies where the need arises for










Progress in Radio Science 1966-1969; International Union of Radio Science,
General Assembly, 16th, Ottawa, Canada, August 18-29, 1969, Proceedings.
Volume 2--Radio Propagation in Non-ionized Media, Radioastronomy, Radio
Measurements and Standards, pp. 177-81, Proceedings published by




The various characteristics of noise resulting from lightning discharges and
those of artificial man-made noise are outlined and the parameters necessary
for an accurate description of these two types of noise are described.
Existing methods of noise measurement based on these parameters are







Measurement of Terrestrial Radio NoiseTitle Text
Horner, F. and Brent, R. B.Author Text
Proc. Roy. Soc., vol. 311A, no. 1507, pp. 527-42, 12 August 1969.Source Text
Keyword Text
The terrestrial noise experiment on the Ariel III satellite is designed to
measure the radio noise from lightning discharges, and to deduce the
distribution of the sources.  The measurements are made at high frequencies;
at optimum frequencies the noise penetrates the ionosphere only at near
vertical incidence and the sources can therefore be localized.  The receivers
operate in narrow bandwidths in the standard frequency bands, to minimize
interference from transmitters.  Measured parameters are the average field
strength of the noise and the numbers of atmospherics with amplitudes
exceeding a predetermined value.  Interpretation of the data requires a
knowledge of ionospheric characteristics which are derived from both ground
stations and satellite experiments. (16 references) (Abstract source unknown,






Polarization of Waves Reflected from the IonosphereTitle Text
Knight, P.Author Text
Electronics Letters (GB), pp. 389+, 21 August 1969.Source Text
Keyword Text
The effect of electron collisions on the polarization of waves reflected from the
ionosphere is calculated by an iteration procedure and shown to be relatively
small at night for both normal and oblique incidence, at frequencies above 0·5







Shipboard HF/DF Scale-Model Measurements.  <NOTE> Research and
Development  Report. Oct 68-Apr 69
Title Text
Marx, D. H.Author Text
Naval Electronics Lab Center San Diego Calif.  Report NELC-1637,  60 pages;
August, 1969.
Source Text
direction finding, shipboard, high frequency, pattern
recognition, model tests, phase  measurement, NTISDODXD
Keyword Text
A technical approach using triple-phase comparison arrays with computer-
bearing  computations was begun with measurements reported here; these
data are analyzed for  adequacy and a site-evaluation criterion is presented.
Need for redundant phase  measurements was found. A pattern recognition
approach is postulated as the means of  implementing the needed data






A Simulation Study of Circularly Disposed Antenna Arrays.  <NOTE>
Technical Report.
Title Text
Pua, Kong Hui, Ernst, Edward W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-TR-11-RRL-PUB-359,  68 pages; August, 1969.
Source Text
antenna arrays, simulation, information theory, antenna
arrays, antenna simulators, computer programs, radio
frequency interference, antenna components, digital
systems, antenna radiation patterns, angle of arrival,
Wullenweber antennas, NTISDODXD
Keyword Text
The behavior to be expected from several variations of an array composed of
35  elements of a CDAA are studied using digital simulation. The number of
elements  which constitute each half or bank of the array varies from 16 to 31.
The results show  the effect of the number of elements on beam width, phase
between right and left  banks, and amplitude of the sum and difference
patterns. These results are given for  several values of signal parameters






Radio Directional Observations of artificial earth satellites for the
purpose of positional  determination
Title Text
Schroter, W.Author Text
Fernmelde-Ingenieur, Vol. 23, No. 8, pages 1-32; 15 August, 1969.Source Text
distance measurement, radio direction-finding, radio
navigation
Keyword Text
The scope of theoretical errors is shown, as well as an explanation of the two-
stage  compensations via trajectory and positional dimensions, and a number
of fundamental  definitions are given about the coordinate systems, trajectory,
position and observation  functions.  The compensating computation for
determining corrections for the  approximately known trajectory elements and
positional dimensions are compiled.  The  use of the method is investigated
and it is shown how the accuracy of the positional  dimensions is dependent
on the number, the deviation and the distribution of the  directional
dimensions is dependent on the number, the deviation and the distribution of
the directional observations.  Reference is made to the measuring instrument,
the  measuring values and their reduction, as well as to calculating






Design Aspects of HF Log Periodic AntennasTitle Text
Tolmie, R. P.Author Text
Proc. IRE (Australia), vol. 30, no. 8, pp. 241-9, August 1969.Source Text
Keyword Text
The basic theory of log periodic dipole antennas is reviewed briefly to provide
an appreciation of the operating  principles without extensive mathematics.
The various design parameters are considered in relation to predicted and
measured performance.  Based on experience gained in constructing high
frequency log periodic dipole it is recommended and attention is drawn to the
importance of correct matching of the antenna to the line. The effect is
studied of ground conductivity and dielectric constant on the gain and angle of
fire of the antenna and a computer has been used to calculate the elevation
pattern for perfect, good and poor ground at various selected frequencies.
From typical results, it is found that an earth mat is desirable and the type of
earth mat is described.  (Abstract source unknown, formal literature, English






Analysis of a Precision Omnirange System.  <NOTE> Final Report.Title Text
Annese, Jerald F., Gutwein, Joseph M., Baghdady, Elie J.Author Text
ADCOM Cambridge Mass. Report G-67-FAA-RD-69-59, 140 pages;
September, 1969.
Source Text
commercial planes, radio navigation, Doppler
navigation, reliability, civil aviation, very high
frequency, performance  (engineering), flight testing,
frequency modulation, direction  finding, precision
Doppler VHF omnirange systems
Keyword Text
Analyses, laboratory experiments, and flight tests on a  precision Doppler
VOR bearing measurement system are  presented.  The system incorporates
an FM subcarrier to convey  the bearing reference.  A summary is given of the
 investigations leading to the selected schemes for modifying  VOR station
and aircraft receivers.  Flight test results at  several VOR stations are
reported showing substantial  improvements in angle accuracy.  Compatibility
tests  demonstrated insignificant degradation in conventional  receiver






The Deep Space NetworkTitle Text
AnonymousAuthor Text
Space Programs Summary, Vol. II, pp. 37-59, Jet Propulsion Laboratory,
California Institute of Technology, Pasadena, California, 30 September 1969.
Source Text
Keyword Text
The DSN Inherent Accuracy Project was formally established by the DSN
Executive Committee in July 1965.  The objectives of the project are: (1)
Determination (and verification) of the inherent accuracy of the DSN as a radio
navigation instrument for lunar and planetary missions. (2) Formulation of
designs and plans for refining this accuracy to its practical limits.  The effect
on the radio tracking data of charged particles in the earth's ionosphere and
the uncertainty of the earth's rotation rate represents two of the limitations to
the navigation accuracy realized for the support of the encounter phase of
Mariner Mars 1969.  Articles are listed which discuss the manner in which
these error sources were handled during this mission.   For the past year, the
Precision Navigation Project has sought a method of making real-time
ionospheric corrections to the Mariner Mars 1969 tracking data.  To a certain
degree, this task was accomplished, but only after a method of obtaining
ionospheric measurements from readily available data was developed.  This
method was necessary when it became apparent that most of the data
originally anticipated would not be forthcoming.  (Abstract source unknown,






Studies and Investigations Leading to the Design of a Radio Direction
Finder System for the MF-HF-VHF Range
Title Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
University of Illinois, Department of Electrical Engineering, Urbana, Illinois,
Second Quarterly Report, No. ECOM-0097-2, September 1969.
Source Text
Keyword Text
The continuation and extension of the studies and investigations leading
toward the design of a radio direction and position finder system for the HF
range is being done under three tasks.  The specific tasks are simulation
studies, HF radiolocation systems engineering, and HF directional
propagation research.   Under the first task, early results in the simulation of
a small aperture differential  phase measuring system are given.  Also, two
additional methods are outlined for automatic pattern recognition methods of
mode separation.  Under the second task, further improvements in the RDF
system and in the digital data acquisition system are described.  Under the
third task, the results are given of some additional directional propagation
experiments performed at short range.  A short qualitative analysis is given.
Also, the RDF assisted ionosonde or "RDF Ionosonde" concept is extended.






Orthogonalization Techniques of a Direction Cosine MatrixTitle Text
Bar-itzhack, Itzhack Y. and Fegley, Kenneth A.Author Text
Trans. IEEE, vol. AES-5, no. 5, pp. 798-804, September 1969.Source Text
Keyword Text
Three orthogonalization techniques to correct errors in the computed direction
cosine matrix are introduced.  One of these techniques is a vectorial
technique based on the fact that the three rows of a direction cosine matrix
constitute an orthonormal set of factors in a three-dimensional space.  The
other two iterative techniques are based on the fact that the inverse and
transpose of an orthogonal matrix are equal.  In computing a time-varying
direction cosine matrix computational errors are accompanied by the loss of
the orthogonality property of the matrix.  When one  of these three techniques
is used to restore the orthogonality of the matrix, the computational errors are
also corrected.  These techniques were tested experimentally and the results,
given in this paper, were compared with a method sued by the Honeywell







Buckland Park Aerial ArrayTitle Text
Briggs, B. H., Elford, W. G., Felgate, D. G., et al.Author Text
Nature, vol. 223, pp. 1321-5, 27 September 1969.Source Text
Keyword Text
An aerial array one km in diameter has been constructed near Adelaide,
South Australia.  It will be used for observations of ionospheric drifts and
meteors, and for other experiments in ionospheric physics.  (Abstract source






An Introduction to Synthetic-Aperture RadarTitle Text
Brown, William M. and Porcello, Leonard J.Author Text
IEEE Spectrum, pp. 52-61, September 1969.Source Text
Keyword Text
Radar beams can be narrowed without being narrowed.  It's all a matter of
sifting information from shifted frequencies by processing data on an optical







High Speed Spinning Spaced Loop Direction FinderTitle Text
Castles, M. P. and Moore, John D.Author Text
Southwest Research Institute, Department of Applied Electromagnetics, San
Antonio, Texas, Final Report for Project No. 16-2142, September 1969.
Source Text
Keyword Text
The feasibility model  of a transportable high speed spinning spaced loop
direction finder for 2 to 6 MHz as developed, fabricated, and tested under this
contract produces low standard deviation skywave bearing data similar to that
previously observed on a portable 30-rpm system.  With the increased
rotation speed, the pattern is continuously displayed for intermittent carrier
signals and during rapid changers in signal polarization.  It demonstrates the
feasibility of an accurate very small aperture DF system for the low HF
frequency range.  The significance of the equipment is the realization of a
small aperture rotating polarization error-free system (or small aperture
rotating interferometer)).  The classic siting and ground plane problems of the
Adcock are eliminated.  Site requirements are minimum in terms of the
physical size of the antenna.  The development program, final equipment, and
equipment tests are described in detail.  The advantages and known
limitations of the system are discussed, along with needed engineering
improvements on future models.  (Authors' abstract, technical report, English






Statistical Analysis of Position Fixing in Three DimensionsTitle Text
Cooper, D. C. and Laite, P. J.Author Text
Proc. I.E.E., vol. 116, no. 9, pp. 1505-8, September 1969.Source Text
Keyword Text
Analysis of the errors of position inherent in any position-finding system which
utilizes a number of "position-fixing planes," taking the point of maximum
likelihood as the required position in 3-dimensional space.  Formulas are
given for the mean-square errors associated with the coordinates of position
and also the covariances of these errors.  A simple example is used to
illustrate the use of the mean-square-error information, and expressions which
give the coordinates of the maximum-likelihood point are derived for general







Propagation Ducts Due to Horizontal Gradients Leading to Echoes from
Magnetic Field-Aligned F-Region Irregularities
Title Text
Dearden, E. W.Author Text
J. Atoms. Terrest. Phys., vol. 31, pp. 1147-55, September 1969.Source Text
Keyword Text
A radio wave of frequency just above the MUF may suffer a partial ducting
when propagating into an ionospheric layer with a decreasing horizontal
gradient of critical frequency.  Under suitable conditions, this propagation
mode could make an appreciable contribution to the observation of direct
backscatter from field-aligned irregularities in the F-region.  (Abstract source






An Efficient Moderate-size Vertical Incidence Ionosonde Antenna for 2-
20 MHz Polarization Studies
Title Text
Dietrich, Fred J. and Long, Ronald K.Author Text
Trans. IEEE, vol. AP-17, no. 5, pp. 551-7, September 1969.Source Text
Keyword Text
A wide cone-angle conical spiral antenna which has been developed for use
as a circularly polarized vertical incidence ionosonde antenna is described.  It
exhibits an 80-degree beamwidth, 5 dB gain, axial ratio of 1.2:1 and SWR
less than 2:1 typically over the band 2-20 MHz.  The entire structure is only
38 meters high and 52 meters in diameter.  Extensive measurements on
models and the full-size antenna are presented which show that the
polarization and radiation patterns are quite uniform over the entire operating
band.  In particular, the radiation pattern shows no evidence of sidelobes at
low elevation angles which could cause unwanted oblique returns.  The
discovery of a beam-reversing phenomenon in spiral antennas is described
along with its elimination by geometry control.  An example of ionosphere
mode selection by means of polarization control with the full-size antenna is







Computer Prediction  of Service Areas for  VHF Mobile Radio NetworksTitle Text
Edwards, R. and Durkin, J.Author Text
Proc. I.E.E., vol. 116, no. 9, pp. 1493-1500, September 1969.Source Text
Keyword Text
The paper describes a computer program written to predict the effective
service area of a transmitter in a VHF mobile radio network.  The computed
results enable field-strength contours to be deduced, and hence provide more
useful information than is possible  by reference to standard statistical curves.
 The transmitter siting can be changed, and the field-strength contours
recalculated, without the preparation of new geographical data.  As a
consequence, the efficiencies of a selection of possible transmitter sitings
can be readily compared.  The accuracy of the program is verified by
comparing the computed results with field-strength measurements on a
mobile radio installation operating at 86·2 MHz.  (Abstract source unknown,






A Status Report of an Azimuth and Elevation Direction FinderTitle Text
Ferris, J. E. and Zimmerman, W. E.Author Text
Trans. IEEE, vol. AP-17, no. 5, pp. 647-9, September 1969.Source Text
 coordinate of the spherical coordinate system.
Direction finding is accomplished (employing data
processing techniques) utilizing the relative
amplitudes received by each of the 17 antennas.  The
antennas are interrogated by a rotating
electromechanical switch, which has several rotational
rates ranging from 1-1000 r/min.  The operator is able
to select the optimum switching rate to be compatible
with the received signals  of interest.  The  system is
to function for sources having CW, AM and FM
modulation.  (Abstract sources unknown, formal
literature, English language, document not available)
Keyword Text
NO. 1:  An azimuth and elevation direction finder has been designed and
fabricated.  It consists of an  antenna, electromechanical switch, receiver,
video amplifier, an A/D converter, computer, and a visual display.  ABSTRACT
NO. 2:  An azimuth and elevation direction finder has been designed and
fabricated.  A block diagram of the system is shown in Figure 1 consisting of
an antenna, electromechanical switch, receiver, video amplifier, an A/D
converter, computer, and  a visual display.  The antenna system consists of a
hemispherical surface to which are attached 17 antennas.  Each antenna has






A status report of an azimuth and elevation direction finderTitle Text
Ferris, J. E., Zimmerman, W. E.Author Text




An azimuth and elevation direction finder has been designed and fabricated.
It consists  of an antenna, electromechanical switch, receiver, video amplifier,






Measurement of the Angular Distribution of the Intensity of  Short-Wave
Radiation from Automatic Stratosphere Balloons  (Izmerenie Uglovogo
Raspredeleniya Intensivnosti  Korotkovolnovoi Radiatsii s Avtostrato
Statov)
Title Text
German, A. I.Author Text
Environmental Data Service Silver Spring Md. Report WB-T-115, 18 pages;
September, 1969.
Source Text
sky brightness, measurement, electromagnetic waves,
distribution, atmosphere, meteorological balloons,
earth  (planet), electromagnetic wave reflections,
intensity, angle  of arrival, altitude, photometers,
automatic, power spectra,  USSR, luminance,
translations, angular distributions, short wave
radiation
Keyword Text
Measurements of short-wave radiation, taken from automatic  stratosphere
balloons with clear skies and in the presence of  solid cloud cover, are
presented. A comparison between the  results obtained and results of






The Theory of Wavefront AnalysisTitle Text
Gething, P. J.  D.Author Text
Government Communications Headquarters, M Division Technical Report No.




The problem considered is that of calculating  the angles  of arrival of a multi-
moded signal at an aerial array, from measurements of the amplitude and the
phase of the signal in each element of the array.  A general solution with wide
applications is derived and illustrated with numerical examples.  The  solution
is based on a physical model in which the modes fade independently, but do
not change significantly in angle of arrival, over the period of measurement.







A VHF Direction Finding SystemTitle Text
Graf, E. R.Author Text
Antenna Research Lab., George C. Marshall Space Flight Center, NASA,
Huntsville, Alabama, NASA Tech Brief 69-10378, September 1969.
Source Text
Keyword Text
The innovation described in this tech brief is a direction finding device
operating at very high frequencies.  Existing methods require loop antenna,
mechanical rotation, and large structures; if an unmanned configuration is
desired,  this innovation should be applicable.  A group of four elements, each
consisting of two perpendicular dipoles, are arranged in a square.  Four of the
dipoles are vertical and four are horizontal.  Direction information is extracted
in the form of a direction cosine analog.  Conventional phase measuring
equipment can be used to determine the direction of the received (incoming)
signal.  To avoid multipath signals (scattering) from ground  reflections the
array should be shielded by a metallic ground plane.  (Author's abstract,






Velocity Effects in Synthetic AperturesTitle Text
Graf, Kurt A.Author Text
Trans. IEEE, vol. AP-17, no. 5, pp. 541-6, September 1969.Source Text
Keyword Text
An  antenna capable of high resolution can be synthesized by moving a side-
looking radar a long distance and treating positions along the path as the
positions of elements in an actual physical array.  Important characteristics of
such synthetic-aperture radar systems and the effect of target motion on their
resolution have been considered.  If the motion of the target is known, a
transformation can be made in which the target appears stationary, and the
relative motion between target and radar determines the effective synthetic
aperture.  However, if the assumed velocity of the target differs from its actual
velocity, the velocity error will cause an apparent displacement of the target
and a degradation of the performance of the radar.  The effect of velocity errors
was considered.  (Abstract source unknown, formal literature, English






LF to VHF Shipboard Direction Finding ResearchTitle Text
Green, T. C., Lorenz, R. and Sherrill, W. M.Author Text
Southwest Research Institute, Department of Applied Electromagnetics, San
Antonio, Texas, Interim Development Report, 30 September  1969.
Source Text
Keyword Text
The ferrite core crossed spaced loop antenna was installed at the simulated
ship site in anticipation of a DF evaluation over the 2- to 32-MHz range.
Assembly and checkout of the interferometer diode switch and digital
sequencer assembly was completed.  The interferometer was operated
automatically with a remotely located computer to obtain sky wave DF
measurements at the simulated ship site, using known medium and short
range stations.  The computed azimuth and elevation angles were consistent
with measurements obtained by a clean site interferometer on the same
stations.  Elevation angle data spread is examined for the presence of one-
and two-hop mode scintillation phenomena.  A bearing corrector system to be
implemented in the final contract quarter utilizing the existing DF calibrator
and interferometer digital sequencer is described.  The calibration data
storage and corrected bearing computation will be accomplished  by an on-
line remote computer utilizing the dial telephone network.  (Authors' abstract,






Radio direction finderTitle Text
Inventor:  Frieling, E.Author Text
Electronic Enterprises Inc., US Pat. 3469262; 23 September, 1969.Source Text
radio direction-findingKeyword Text
A radio direction finder unit has a movable housing carrying a magnetic
compass that  includes a magnetized rotatable member comparable with a
marking on the housing by  which the housing may be located in a
predetermined orientation relative to magnetic north  or south.  A dial member
is rotatable on the housing relative to an index for indicating  azimuth angles
or directions from the reference magnetic pole.  A radio receiver is tunable  to
the frequencies of radio waves from selected transmitting stations, with at
least a  directional antenna of such receiver being rotatable with the dial
member so that the power  or radio waves collected by the antenna is
dependent, at least in part, on the direction of  the antenna relative to the
transmitting station as shown by the dial member and index.   The receiver's
loudspeaker and/or a meter is used to sense variations in the power of the
collected radio waves and thereby aid in disposing the antenna in a






Search for Downed Pilots Made EasierTitle Text
Kaye, D. N.Author Text
 Electronic Design, vol. 17, no. 19, p. 32, 13 September 1969.Source Text
Keyword Text
The article describes the use of the AN/ARD-21(XA1) direction finder mounted
on helicopters for use in locating downed pilots or other personnel carrying
emergency beacon transmitters.  These transmitters emit a VHF/FM signal.
The direction finder is said to have ±3 degrees accuracy, locating the bacon
by measuring phase differences as received by a set of four flat spiral







Antenna Elements for Shipboard High-Frequency Direction-Finding
System.  <NOTE>  Research and Development Report. May-Jul 69
Title Text
Marx, Donald H.Author Text
Naval Electronics Lab Center San Diego Calif. Report NELC-1647, 37 pages;
September, 1969.
Source Text
antenna arrays, direction finding, dipole antennas,
shipboard, ship models, ferrites,  antenna radiation
patterns, NTISDODXD
Keyword Text
Monopole, sleeve-dipole, and ferrite-compensated sleeve-dipole antennas are







HF Radar Research Facilities, at WHITEHOUSE, VirginiaTitle Text
McCall, D., Lyon, E. Iii and Whelan, W. T.Author Text




In mid 1968, ITT Electro-Physics Laboratories relocated its ONR-ARPA
experimental HF radar field site from Muirkirk, Maryland to a larger, more
suitable site at WHITEHOUSE-on-the-Pamunkey, approximately 30 miles
east of Richmond, Virginia.  The purpose of this interim document is to
describe the current features and capabilities of the WHITEHOUSE facility.
Improvements and additional capabilities expected in the near future are also
discussed.  The WHITEHOUSE facility consists of essentially two
independent complexes.  The CHAPEL BELL complex is an HF radar
research facility developed under ONR contract Nonr-4204(00).  It is this
"system" which provides the flexible research tools.  The BIG BOY complex,
which was funded under another ONR contract, is considerably less versatile
at present, but can be an equally powerful tool in certain applications.  The
long-term availability of the BIG BOY equipment is, however, unknown at this
time.  Certainly, on a short-term basis, use of this complex in other programs
would require appropriate approvals and would receive second priority in the
case of conflicts.  The site is manned by a station chief and six other
permanently assigned personnel.  Additional personnel are assigned as
specific experiments require.  Also, the assistance of the EPL equipment
laboratory is available if necessary.  (Abstract taken from authors'






Numerical Integration MethodsTitle Text
Miller, E. K. and Burke, G. J.Author Text
Trans. IEEE, vol. AP-17, no. 5, pp. 669-72, September 1969.Source Text
Keyword Text
The numerical evaluation of an integral is a frequently encountered problem in
electromagnetic theory.  This is particularly the case when the current
distribution or near field of a scatterer or antenna is required, in which case
the far field approximation cannot be employed.  A comparative study of
several numerical quadrature techniques is presented.  The superiority of a
variable interval width technique based on Romberg's method will be
demonstrated for an integral typical of those which arise in scattering and
radiation from thin-wire structures.  (Abstract source unknown, formal






Ionospheric Phase Distortion and Faraday Rotation of Radio WavesTitle Text
Murakami, T. and Wickizer, G. S.Author Text
RCA Review, pp. 475-503, September 1969.Source Text
Keyword Text
The propagation effects to be expected in wideband transmission of radio
waves through the ionosphere are examined briefly and these effects are
related to the condition or state of the ionosphere.  The pertinent
characteristics of the ionosphere are given and the procedure used to
calculate the phase distortion and Faraday rotation caused by the ionosphere
on a radio wave is illustrated.  It is shown that although the phase-path delay
and group-path delay vary inversely as the square of the signal frequency, the
corresponding phase shifts vary inversely as frequency.  The distortion
produced by the phase-path and group-path delays are opposite in sign,
resulting in a net phase distortion that is predominately parabolic.  (Authors'







On the Receiving Properties of a Small Horizontal Bare Circular Loop
Antenna Buried in the Ground
Title Text
Row, R. V.Author Text
Trans. IEEE, vol. AP-17, no. 5, pp. 563-7, September 1969.Source Text
Keyword Text
It is shown that when a small bare circular loop antenna is buried in the
ground it will respond to a vertically (E field) polarized ground-wave or sky-
wave source with a directional azimuthal pattern.  The response to a
horizontally polarized sky-wave source is greatly enhanced by burying the
antenna and is also shown to be far from omnidirectional in azimuth.  These
results depend upon the presence of a relatively small departure from a
constant current distribution on the loop when it is regarded as a driven
element.  The current distribution formulas of Chen  and King permit easy
analytical estimates of these effects.  (11 references) (Abstract source






Radio Techniques for Direction-Observations of Artificial Earth Satellites
for the Purpose of Place Location
Title Text
Schroter, W.Author Text
Fernmelde-Ingenieur, Germany, vol. 23, no. 9, p. 24, September 1969.Source Text
satellites, radio direction finding, radio navigationKeyword Text
If azimuths and elevations of one or more artificial earth satellites, their orbits
being known approximately, are measured from the same location, the place
of observation can be determined.  This procedure will be applied favorably if a
very great number of observations exist, e.g., like those gained by automatic
tracking of the satellite by the observation instrument.  A theoretical analysis
of accuracy informs about the results to be accepted.  A total of 3622 angle
measurements  of the satellites Relay 2 and Telstar 2 have been evaluated
using the least-squares method to criticize the possibilities of practical
application.  By this way, a place of observation was determined.  The results
have been compared with those of a careful geodetic survey.  (Abstract







Radio techniques for direction-observations of artificial earth satellites
for the purpose of  place location
Title Text
Schroter, W.Author Text
Fernmelde-Ingenieur, Vol. 23, No. 9, 24 pages; September, 1969.Source Text
artificial satellites, radio direction-finding, radio
navigation
Keyword Text
If azimuths and elevations of one or more artificial earth satellites, their orbits
being  known approximately, are measured from the same location, the place
of observation can  be determined.  This procedure will be applied favorably if
a very great number of  observations exists e.g. like those gained by
automatic tracking of the satellite by the  observation instrument.  A
theoretical analysis of accuracy informs about the results to be  accepted.
3622 angle measurements of the satellites RELAY 2 and TELSTAR 2 have
been evaluated using the least-squares method to criticize the possibilities of
practical  application.  By this way Raisting as place of observation was







Signal Processing for Parameter Determination with Linear ArraysTitle Text
Scott, Crawford WarickAuthor Text
Stanford University, Electronics Labs., California, Technical Report, DDC No.
AD 697 652, September 1969.
Source Text
Keyword Text
A new concept of signal processing is developed to determine the frequency
and direction of arrival of a plane wave at a localized receiving point.  The
system is not restricted at any instant to observation of a subset of the
admissible signals through a priori estimates of the received signal;
furthermore, no estimate of signal duration is necessary.  Two or more linear
arrays are used to sample the electromagnetic environment at the receiving
point.  The signal sets so acquired are combined to synthesize signals of
known form from which data related to the parameters of interest are
extracted.  The knowledge of the form of these signals is used to select
preferred data values for computational parameter determination.  This method
of information management is important in that it supports the development of
a measure of quality of the system performance.   The measure of quality is
in the form of two probability density functions that represent the most general
measure of performance.  A contribution to the field of Markov processes
leads to recognition of a matrix form of the binomial probability density
function.  A complete theoretical analysis of the processing with two arrays is
presented, with examples of the measure of quality for selected cases.  The
first step in an extension to higher order system is presented without
analysis.  A direct analogy with previous efforts in this field illustrates the
advantages to be expected of further investigation based on this concept.






Signal Processing for Parameter Determination with Linear  Arrays.
<NOTE> Technical Report.
Title Text
Scott, Crawford WarickAuthor Text
Technical Report from:  Stanford Univ Calif Stanford Electronics Labs. Report
TR-1974-1-SU-SEL-69-051, 130 pages; September, 1969.
Source Text
direction finding signals, information theory, antenna
arrays,  diversity reception, data processing systems,
stochastic  processes, probability density functions,
signal processing
Keyword Text
A new concept of signal processing is developed to determine  the frequency
and direction of arrival of a plane wave at a  localized receiving point. The
system is not restricted at any  instant to observation of a subset of the
admissible signals  through a priori estimates of the received signal:
furthermore, no estimate of signal duration is necessary. Two  or more linear
arrays are used to sample the electromagnetic  environment at the receiving
point. The signal sets so  acquired are combined to synthesize signals of
known form from  which data related to the parameters of interest are
extracted. The knowledge of the form of these signals is used  to select
preferred data values for computational parameter  determination. This method
of information management is  important in that it supports the development of
a measure of  quality of the system performance.  The measure of quality is
in the form of two probability density functions that  represent the most
general measure of performance.  A  contribution to the field of Markov
processes leads to  recognition of a matrix form of the binomial probability
density function. A complete theoretical analysis of the  processing with two
arrays is presented, with examples of the  measure of quality for selected
cases. The first step in an  extension to higher order systems is presented
without  analysis. A direct analogy with previous efforts in this field  illustrates







D.F. aerial systemTitle Text
unknownAuthor Text
EMI Ltd., GB Pat. 1164273; 17 September, 1969.Source Text
radar antennas, radio direction-findingKeyword Text
D.F. aerial system has radiation sensors arranged so that received wave
radiation excites  signals in the sensors differing in phase from one another
as a function of the angular  bearing relative to an initial line of the source of
radiation.  The signals may be selected  from the sensors in pairs and
combined so as to produce for each such pair an intermediate  signal
corresponding to an interference pattern.  The pairs of sensors are selected
so that  the respective patterns relate to different orders of interference.  The











Fort Monmouth, New Jersey, 23-25 September 1969, DDC No.  AD 867 425L,
September 1969.
Source Text
navigation, symposia, position finding, direction
finding, guidance, Loran, inertial navigation, inertial
guidance, display systems, navigation satellites, all-
weather aviation, landings, hyperbolic navigation,
automatic, formation flight, satellite networks,,
antennas, radio navigation, aircraft, strapped down
guidance systems, Omega navigation systems
Keyword Text
This document contains the text of 58 papers which were presented at a
technical symposium on navigation and positioning from 23 to 25 September
1969 at Fort Monmouth, New Jersey.  In addition to the keynote session, at
which the programs of DOD, Air Force, Coast Guard and Army were
presented, the following technical sessions were held: inertial systems,
position location, displays, landing systems, Loran, Omega, formation flight,
automatic direction finding, satellite systems and antennas.  Classified
papers are included in a separate volume.  (Author's abstract, proceedings,










Frequenz (Germany), vol. 23, no. 10, pp. 285-94, October 1969.Source Text
Keyword Text
An essential problem in the present situation of direction finding is the
coherent and incoherent interference.  This report discusses their effect on
the derivation of the direction finding information using the linear two-channel
principle as a basic method.  The analysis with co-channel interference
shows that good possibilities of evaluation exist because of the polygonal
indications.  With coherent multibeam situations elliptical indications make
their appearance which only allow a certain degree of analysis by the aid of
their fluctuations in time.  With a combination of both interference types one
must confine oneself, in the steady-state case, to the evaluation of the
straight limitations appearing in the display patterns.  The derivations
presented in this report give a summary of the often used and conventional
formalism in this field of direction finding.  (Abstract source unknown, formal






The two channel principle and sound information (interference problem)Title Text
Baur, K.Author Text
Frequenz, Vol. 23, No. 10, pages 285-94; October, 1969.Source Text
interference, radio direction-findingKeyword Text
An essential problem in the present situation of direction finding is the
coherent and  incoherent interference.  This report discusses their effect on
the derivation of the  direction-finding information using the linear two-channel
principle as a basic method.  The  analysis with co-channel interference
shows that good possibilities of evaluation exist  because of the polygonal
indications.  With coherent multibeam situations elliptical  indications make
their appearance which only allow a certain degree of analysis by the aid  of
their fluctuations in time.  With a combination of both interference types one
must  confine oneself, in the steady-state case, to the evaluation of the
straight limitations  appearing in the display patterns.  The derivations
presented in this report give a summary  of the often used and conventional






Adaptive Array Beamforming and Steering Using Prony's MethodTitle Text
Benning, Carl J.Author Text
Abstracts of the Nineteenth Annual Symposium, USAF Research and
Development Program, sponsored by the Air Force Avionics Lab., Wright
Patterson AFB, Ohio, in cooperation with the University of Illinois, at Robert
Allerton Park, Monticello, Illinois, 14-16 October 1969.
Source Text
Keyword Text
Prony's Method is a mathematical  procedure for solving a certain class of
nonlinear equations.  This technique, which was discovered by R. de Prony in
1795 has recently been applied in the frequency analysis of time-limited
signals, and in the study of complex propagation constants of multimode
waveguides.  The use of Prony's Method has also been recently suggested as
a possible data processing technique for linear/planar receiving arrays.  In this
paper, the theory of operation is developed for an N element linear/planar
array which employs a digital Prony processor for "beamforming" and
"steering."  The mathematical equivalence between the Prony processor and
a steerable Butler matrix also is discussed along with some of the theoretical
advantages and limitations of the Peony processor.  (Author's abstract,






Step-Scanned Circular-Array AntennaTitle Text
Boyns, J.  E., Gorham, C. W., Munger, A. D., et al.Author Text
Abstracts of the Nineteenth Annual Symposium, USAF Research and
Development Program, sponsored by the Air Force Avionics Lab., Wright
Patterson AFB, Ohio, in cooperation with the University of Illinois, at Robert
Allerton Park, Monticello, Illinois, 14-16 October 1969.
Source Text
Keyword Text
A circular-array radar antenna, designed for operation over a 20-percent
bandwidth, has demonstrated improved performance over that of linear arrays.
 A major advantage is that the beam pointing angle is independent of
frequency.  The array developed and tested provides 128 beam positions with
a beam crossover of about -2 dB, a half-power beam width on the order of 4 or
5 degrees, and a side-lobe level of -25 dB.  Step increments of one element
per beam position allow practical implementation of step scanning, i.e.,
simple commutation of the current distribution.  Two approaches are possible
for feeding and scanning the ring array: (1) a vector-transfer system involving 3-
bit phase and amplitude boards which are capable of amplitude attenuation
(VT scan), and (2) a lens feed system employing an R-2R parallel-plate
region, with the spacing between the plates less than one-half a free-space
wave-length, so that only the electric-field component perpendicular to the
plates is propagated.  Energy is launched and extracted from the lens by
means of monopoles mounted one-quarter wavelength in front of the
circumferential ground plane enclosing the lens.  Computations involved in
determining current distribution are based on a synthesis of Chebyshev







A Form of Phased Array Inertialess Beamsteering Derived from the
Technique of Signal Processing
Title Text
Chen, S. N. C. and Lavier, E. C.Author Text
Abstracts of the Nineteenth Annual Symposium, USAF Research and
Development Program, sponsored by the Air Force Avionics Lab., Wright
Patterson AFB, Ohio, in cooperation with the University of Illinois, at Robert
Allerton Park, Monticello, Illinois, 14-16 October 1969.
Source Text
Keyword Text
In this paper, a form of phased array inertialess beamsteering technique,
which is derived from the application of discrete "Fourier" analysis of the
received signal, will be presented.  In this technique, the control of the phase
coherence property of the signals required for beamsteering is achieved by
means of signal processing rather than the use of conventional phase shifters.
 The working mechanism of the signal processing technique will be illustrated
by applying it to an array antenna operating in a receive mode.  Consider a
linear array of P equally spaced elements with a far-field signal originating
from a direction θ with respect to the array normal.  The signals arising on
each of the P elements re digitally heterodyned without loss of their relative
phase coherence of a frequency compatible with current analog-to-digital
converters.  The "Spatial" Fourier transform of each sampling of the P array
elements are then rapidly and repetitively taken to produce those Fourier
components which are implicitly related to the direction of the incoming
signal.  The amplitude of one or more of these directional spatial Fourier
components can be continuously monitored to study the changing aspect of
the signal arrival angle.  It can be demonstrated further that the signal
processing technique can be applied not only to determining the signal arrival
angle but also to demodulation as well.  Such a signal processing antenna
can be looked upon as an adaptive antenna that possesses a self-learning
capability.  The potential application of this antenna to various types of
communications systems will also be shown in this paper.  (Authors'






Adaptive Antennas  for Automatic Interference RejectionTitle Text
Compton, R. T. Jr. and Riegler, R. L.Author Text
Abstracts of the Nineteenth Annual Symposium, USAF Research and
Development Program, sponsored by the Air Force Avionics Lab., Wright
Patterson AFB, Ohio, in cooperation with the University of Illinois, at Robert
Allerton Park, Monticello, Illinois, 14-16 October 1969.
Source Text
Keyword Text







Transistorized Receiving Antenna with Protection Against LightningTitle Text
Flachenecker, G.Author Text
Nachr.-Tech. (Germany), vol. 22, no. 10, pp. 557-64, October 1969.Source Text
Keyword Text
Sometimes a transistorized antenna only can be used if the antenna
transistor is well protected against destructive electromagnetic pulses.   This
paper deals with a transistorized VHF receiving antenna which shows a high
probability to survive even if lightning strikes the antenna itself.  Furthermore,
this antenna completely protects its cooperating receiver.  The noise figure is
as low as is known in the case of transistorized receiving antennas.  Theory
as well as experiments are given which describe the behavior of the antenna
in the case of a direct or a nearby lightning stroke.  (Abstract source






Radio direction finder histogram processing systemTitle Text
Inventor: Nardozza, V. J.Author Text
US Air Force, US Pat. 3474450; 21 October, 1969.Source Text
display systems, radio direction-finding, signal
processing
Keyword Text
A display system for a radio direction finder having a bearing dependent
voltage output  upon receipt of a signal which is fed into a network of gated
voltage level sensors which  are then fed into a series of counters that are







A 17:1 Dual Band Circularly Polarized Two-Channel Monopulse
Tracking System
Title Text
Lantz, Paul A., Chadwick, George G., Hurlburt, Roderic W. and
Yaminy, Roger R.
Author Text
Abstracts of the Nineteenth Annual Symposium, USAF Research and
Development Program, sponsored by the Air Force Avionics Lab., Wright
Patterson AFB, Ohio, in cooperation with the University of Illinois, at Robert
Allerton Park, Monticello, Illinois, 14-16 October 1969.
Source Text
Keyword Text
This paper will describe a feed system designed for ultimate use in the 85-foot
NASA STADAN dishes.  This  system uses a series of nested multi-arm
spirals to provide sum and difference two-channel monopulse tracking outputs
for simultaneous left- and right-hand circularly polarized signals.  These
outputs are simultaneously provided at frequencies of 136 MHz, 235 MHz,
400 MHz, 1700 MHz, and 2200 MHz.  The paper will describe the theory of
operation and the results obtained with the feed itself.  However, the paper will
concentrate  on results  obtained in the field with the unit mounted in a 60-foot
test dish. This unit was used to track the Apollo VIII vehicle to the moon and
back.  In addition to this, the feed has also been used for star tracking to
establish its boresight accuracy.  The fact that the feed system has now been
operationally checked out demonstrates that two-channel monopulse is a
technically sound method of tracking, with the added advantages of simplicity
in feed design and improved secondary pattern characteristics.  (Authors'










Technical Report from:  Columbia Univ New York Psychophysics Lab.  Report
PLR-9, 11 pages; October, 1969.
Source Text
auditory perception, scientific research, sound
ranging,  performance (human), sound signals, test
methods, intensity,  sources, angle of arrival
Keyword Text
A modification is proposed in Hirsch's equation for  determining the range of a
sound source of unknown strength  (H. R. Hirsch, J. Acoust. Soc. Am. 43,
373-374 (1968).  The  modified formula is free of approximations and reduces
to  Woodworth's solution in the limit. Greene's Comments on  Hirsch's Letter
are shown to incorrectly estimate the relative  error in human auditory ranging
(D. C. Greene, J.  Acoust.   Soc.  Am.  44, 634 (1968). In a brief experiment






Nanosecond Radar Observations of Sea Clutter Cross Section Vs
Grazing Angle.  <NOTE> Interim Report.
Title Text
Myers, G. F., Fuller, Jr, I. W.Author Text
Naval Research Lab., Washington, D.C. Report NRL-6933, 36 pages;
October, 1969.
Source Text
sea clutter, superhigh frequency, radar cross sections,
angle of arrival, statistical analysis, measurement,
NTISN
Keyword Text
The X-band magnitude of cross section per unit area sigma sub  O at various
grazing angles was measured using nanosecond  radar techniques and sea-
clutter generation in the NRL  swimming pool. The sigma sub O curves for
both horizontal and  vertical polarization have been measured and fall near
open-ocean observed values in the range of 8 degrees to 80  degrees. Below
8 degrees the open-ocean values are higher, and  above 80 degrees they are
lower. Some statistical properties  of small-wave sea clutter are shown. Cross
section sigma sub  O as a function of wind velocity was measured. The
combination  of nanosecond radar techniques and the carefully controllable
environment of the swimming pool permits unique measurements  of






Radio Direction Finder Histogram Processing SystemTitle Text
Nardozza, V. J.Author Text
Patent No. USA 3474450, US Air Force, filed 1 August 1968, original patent
appl. USA 749460, 21 October 1969.
Source Text
Keyword Text
A display system for a radio direction finder having a bearing dependent
voltage output upon receipt of a signal which is fed into a network of gated
voltage level sensors which are then fed into a series of counters that are read
out by a commutator and displayed as a histogram on a cathode-ray tube







Ionospheric Morphology, Phase IITitle Text
Penndorf, R. and Katz, A. H.Author Text
final report, contract F30602-67-C-0274, AVATD-0170-69-RR, Avco




Phase II of an ionospheric morphology study provides further material leading
to an improvement of HF prediction techniques.  To simulate ionospheric
conditions a numerical solution of the continuity equation for dN/dt = 0 is
obtained which gives reliable electron density cross-sections between the
equator and 60º geomagnetic latitude.  The variation of electron density during
seven disturbed time periods is investigated along the 75ºW longitude.  At
night, the peak of the F2 layer is higher by 50 to 100 km during disturbed
periods in comparison to quiet periods,  but during the day it is more in the 25
to 50 km range or sometimes even smaller.  The maximum electron density
variations undergo seasonal and diurnal changes.  Ray tracing through the
disturbed ionosphere shows the importance of changes in height and electron
density on range and take-off angle.  Changes in electron density during
sunrise periods are regular on quiet days, but difficult to generalize for
disturbed conditions.  Sunrise starts when the solar zenith angle is about 98-
100º, the height of the F2 peak drops by about 50 to 100 km, and the electron
density increases faster round 180 km than near the F2 maximum.  Mapping
of electron density allows tilt angles and tilt direction to be determined.  Tilt
angles in the first phase of the sunrise period amount to 5º, decreasing to 1º






Construction of a Rock-Fill Dam by Large-Scale Directional  Down throw
Blasts (Sooruzhenie Kamennonabrosnoi Plotiny S  Primeneniem
Massovykh Nepravlennykh Vzryvov NA Sbros
Title Text
Sedykh, R. V.Author Text
California Univ., Berkeley. Lawrence Radiation Lab., Report UCRL-TRANS-
10402, 25 pages; October, 1969.
Source Text
dams, rock (geology), mud, control, construction,
blast, direction finding, cratering, drainage, rivers,
safety,  experimental data, USSR, Down throw blasts,
rockfill dams, translations, mudflows, Medeo  (USSR)
Keyword Text
Large-scale cratering and Down throw blasts find wide  application in the
construction of hydraulic engineering  works. The use of blast energy for the
formation of the main  body of a rock-fill dam is of great interest. A typical
example of such operations, which has recently been completed,  is the
construction of a mudflow protection dam in the  locality of Medeo near the






Shipboard HF Direction Finder CalibrationTitle Text
Sherrill, W. M.Author Text
Naval Engineers Journal, vol. 81, no. 5, pp. 108-16, October 1969.Source Text
Keyword Text
A number of  procedures and formats for shipboard calibration are reviewed,
and automatic calibrator equipments are described.   Fundamental data on
the contribution of ship superstructure elements to calibration curves have
been obtained using a full-scale destroyer superstructure mock-up.
Comparison of simulated to actual calibration curves shows excellent ship DF
performance simulation.  Recent single-valued calibration curve analysis has
shown that corrected bearings can be obtained within plus 5º precision.
Significant improvements in DF operational performance can be provided with
use of automatic computer correction.  (Abstract source unknown, formal






Shipboard HF direction finder calibration.Title Text
Sherrill, W. M.Author Text
Naval Engrs J, Vol. 81, No. 5 October 1969, pages 108-16, 1969.  Author
employed:  Southwest Research Institute, San Antonio, Texas
Source Text
direction finding systems, navigation, radio equipment,
calibration
Keyword Text
A number of procedures and formats for shipboard calibration are reviewed,
and  automatic calibrator equipments are described.  Fundamental data on
the contribution of  ship superstructure elements to calibration curves have
been obtained using a full-scale  destroyer superstructure mock-up.
Comparison of simulated to actual calibration curves  shows excellent ship
DF performance simulation.  Recent single-valued calibration curve  analysis
has shown that corrected bearings can be obtained within plus 5//0 precision.
  Significant improvements in DF operational performance can be provided






An HF Field Calibration Technique for Evaluating HF Aircraft AntennasTitle Text
Struckman, Keith, Shea, Edward and Trott, JohnAuthor Text
Abstracts of the Nineteenth Annual Symposium, USAF Research and
Development Program, sponsored by the Air Force Avionics Lab., Wright
Patterson AFB, Ohio, in cooperation with the University of Illinois, at Robert
Allerton Park, Monticello, Illinois, 14-16 October 1969.
Source Text
Keyword Text
The measurement of the polarization patterns (phase and amplitude) of
airborne HF antennas is desirable, but difficult to obtain.  This paper
describes an accurate HF field calibration technique.  Antenna pattern
measurements are obtained by flying the aircraft into this calibrated field.
Obtaining accurate field calibration is difficult, since a vehicle, such as a
helicopter carrying the calibration antenna generally distorts the field being
measured.  At HF, the dimensions of the helicopter are of the same
magnitude as the wavelength of the incident wave and defined resonances
can be expected, resulting in a maximum of scattered power.  If the
calibration antennas are supported by a long metallic cable below the vehicle,
the airframe scattering can be reduced to a sufficiently small value, but the
cable induced distortions are generally unacceptable.  The calibration system
that will be described uses a non-metallic transmission line.  The HF signals
are carried over a dielectric rod transmission line via an X-band carrier.  One
series of tests using this, virtually distortion free, calibration system has been
successfully conducted and a second series of tests at VHF is planned.  For
the first series of tests, a balloon was sued to lift the polarimeter probe to an
altitude of approximately 1000 feet.  The second series of tests will use a
helicopter as the supporting vehicle.  (Abstract source unknown, proceedings,






Some Applications Using a 1-GHZ Computer Controlled Receiving ArrayTitle Text
Svoboda, D. E. and Walker, N. A.Author Text
Abstracts of the Nineteenth Annual Symposium, USAF Research and
Development Program, sponsored by the Air Force Avionics Lab., Wright
Patterson AFB, Ohio, in cooperation with the University of Illinois, at Robert
Allerton Park, Monticello, Illinois, 14-16 October 1969.
Source Text
Keyword Text
An experimental four-element phased array using elements having gain and
phase-shift characteristics which can be controlled individually by a stored-
program digital computer is described.  The degree of flexibility which can be
obtained and several of the possible applications of such an array system are
discussed.  Two applications using this array are presented: (1) an adaptive
receiving array application in which the pattern is adjusted to provide the best
signal-to-noise ratio in the presence of interfering signals and noise and (2) a
direction finding system application which makes use of signal strength
information measured at discrete beam positions to derive angle-of-arrival
information.  The various techniques used to process the received signal in
each application are discussed.  Computer simulation of the two systems is
used to substantiate these techniques, and experimental results obtained
from a 1-GHZ computer controlled array are presented.  (Authors' abstract,






Astronomical Navigation of Aerodynamic and Space VehiclesTitle Text
Vorobev, L. M.Author Text
Foreign Technology Div Wright-Patterson AFB Ohio. Report  FTD-MT-24-186-
69, 386 pages; October, 1969.
Source Text
celestial navigation, textbooks, sextants, star
trackers,  position finding, illumination, time,
compasses, translations
Keyword Text
The book presents the foundation and analysis of methods of  application of
contemporary means of Astronavigation,  determination of their accuracy
characteristics and  effectiveness.  It examines the system of spherical
celestial  coordinates of luminaries, conditions and possible principles  of
their direction finding. A general equation for direction  finding of a luminary by
a plane from a mobile platform is  obtained along with equations of direction
finding of a  luminary from aerodynamic and space vehicles. The cause and
character of changes of coordinates of luminaries in flight  are examined; a
survey of systems of measurement of time used  during solution of problems
of navigation of aircraft is  given, and astronomical methods of measurement
of time are  shown. A foundation for a rational method of in-flight  application
of aviation sextants and automatic astrocompasses  is given. Possible
principles of use of astronomical methods  in automated complex navigational
systems are examined.  In an  example of stellar tracker type BTs-63 the
method of  preparation of initial data is expounded. Means and methods of







Impedance Characteristics of Electric Dipoles over a Conducting Half-
Space
Title Text
Wait, J. R.Author Text
Radio Science, vol. 4, no. 10, pp. 971-5, October 1969.Source Text
Keyword Text
The input resistance of a Hertzian electric dipole located over a homogeneous
conducting half-space is considered.  It is shown that functional dependence
of the input resistance on the loss "tangent" of the half-space is consistent
with electrostatic concepts, provided the frequency is sufficiently low.  On the
other hand, at the higher frequencies, results are compatible with surface
impedance formulations based on compensation theorem.  Results have
possible application to remote sensing of planetary surfaces from an elevated







A Comparison of Electronically Scanned Lenses and Phased ArraysTitle Text
Zimmer, R. P. and Ecker, H. A.Author Text
Abstracts of the Nineteenth Annual Symposium, USAF Research and
Development Program, sponsored by the Air Force Avionics Lab., Wright
Patterson AFB, Ohio, in cooperation with the University of Illinois, at Robert
Allerton Park, Monticello, Illinois, 14-16 October 1969.
Source Text
Keyword Text
Desires for increased flexibility in antenna beam pattern and scan format have
led to the incorporation of phased array antennas in many new radar
systems.  The inertialess scan properties of phased arrays along with beam
and scan flexibilities make their  use appear attractive for sophisticated
systems.  However, recent advances in electronically scanned lens antennas
render them competitive or superior to phased arrays for many applications.
A recent investigation at Georgia Tech entitled "An Inertialess Electronic
Geodesic Scanner" indicated that a rapid, 360-degree scan antenna could be
developed by the design of feeds and switching networks to permit electronic
scanning of a geodesic Lunberg lens.  The system would employ two lenses,
a secondary radiator and a switching network consisting of latching
circulators arranged in a tree-type configuration.  Although an inertialess
antenna could be realized without employing two lenses, the use of two
lenses would result in characteristics superior to those of a system
employing only one lens.  Specifically, adjacent beam overlaps of less than 3
dB are readily obtainable only through the use of two lenses.  In this paper, a
brief description of the operation and performance characteristics of an
electronically scanned geodesic Lunberg lens is given.  Then electronically
scanned lenses and phased arrays are compared in terms of radiation,
scanning and operational characteristics for applications primarily concerned
with scanning in one plane.  Some concluding remarks are given summarizing
some of the advantages and disadvantages of both types of scanning







Electronic aids to navigation.Title Text
AnonAuthor Text
Oceanology Int, Vol. 4, No.7 November - December 1969 pages 23-6, 1969.Source Text
navigation, radio equipment, ships, electronic
equipment, radio navigation systems
Keyword Text
Advances in both short and long range radio navigation devices are surveyed.
 Developments in radar, television, parallax-free plotting and radio direction
finding are  related to their use in piloting, station keeping, obstacle detection,
and collision  avoidance.  Long range navigation aids discussed are Loran A







Transionospheric Radio-Ray-Path Rate of Change from Polarization and
Frequency Measurements of Satellite VHF Signals
Title Text
Arendt, P. R. and Soicher, H.Author Text
Trans. IEEE, vol. AP-17, no. 6, pp. 827-8, November 1969.Source Text
Keyword Text
The rate of change of the radio-ray-path length for transionospheric satellite
signals is determined from Doppler and Faraday effect analyses for quiet
ionospheric conditions.  VHF beacon signals are used.  The transionospheric
path length of 40 MHz signals showed a natural oscillatory behavior of one
wavelength/second.  (Abstract source unknown, formal literature, English






A Geometrical Model for Glide Path Measurement and Site EvaluationTitle Text
Belcher, W. R. and Barham, R. A.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-5, no. 6,
pp. 918-925, November 1969.
Source Text
Keyword Text
A geometrical model has been developed to permit accurate and detailed
characterization of the instrument landing system (ILS) null reference glide
path.  The model utilizes a simplified CW measuring system operating at a
frequency of 9.375 GHz, which corresponds to a wavelength scaling factor of
approximately 30:1.  An overall accuracy of 0.01 degree has been
demonstrated for the model facility with an "ideal" ground surface, and
satisfactory agreement has been obtained between model and flight test
measurements for an existing nonflat glide path site.  Geometrical modeling
has potential advantages over other approaches in accuracy, economy,
measuring convenience, and ability to assess proposed terrain modifications.






Drift-Dissipative Plasma Instability and Equatorial Spread FTitle Text
Cunnold, D. M.Author Text
J. Geophys. Res., vol. 74, no. 24, pp. 5709-20, 1 November 1969.Source Text
Keyword Text
Electrostatic oscillations of a plasma drifting across a magnetic field are
considered.  The convective instability that arises in a medium containing a
gradient of electron concentration is investigated for the case when charge-
particle motions are dominated by collisions.  The proposal that this
instability is the amplification mechanism for producing the irregularities
responsible for ionospheric spread-F conditions at equatorial latitudes is
examined.  It is proposed that irregularities that originate in the 130-km region
of the nocturnal ionosphere and travel at essentially the electron drift velocity
may be substantially amplified by this mechanism.  They may appear s
irregularities at F-region altitudes.  An estimate is made of the maximum-
amplification factor with the result that amplification by several orders of
magnitude is possible.  (Abstract source unknown, formal literature, English






Radio Wave Propagation or Irregular BoundariesTitle Text
Dougherty, H. T.Author Text
Radio Science, vol. 4, no. 11, pp. 997-1001, November 1969.Source Text
Keyword Text
A new, vectorial, approximate solution is presented for a particular class of
problems; that of a vector wave propagated through a linear, isotropic,
piecewise-homogeneous medium with irregular interfaces and boundaries.
This class of problems lacks not only an exact method of solution but also a
reliable method of approximation for tropospheric radio propagation at VHF
and higher frequencies.  A method is proposed that incorporates a recent
expansion of the Helmholtz integral to evaluate the Stratton-Chu integral by
the methods of stationary phase.  To demonstrate its potential, the method is
applied to two of the simplest thin-screen problems.  (Abstract source






Vehicle location by a signal attenuation method.Title Text
Figel, W. G., Shepherd, N. H., Trammell, W. F.Author Text
IEEE Trans on Vehicular Technology, Vol. VT-18 No.3 November 1969, pages
105-9, 1969. General Electric Co, Lynchburg, VA,
Source Text
radio transmitters, mobile, direction finding systems,
radio waves, attenuation,  computers, data processing,
vehicle locating systems
Keyword Text
A system is described for a vehicle location scheme in which a signal from
the mobile  transmitter is analyzed on a statistical basis.  The accuracy of










Radio Science, vol. 4, no. 11, pp. 1047-59, November 1969.Source Text
Keyword Text
The ground surface exhibits a varying conductivity for different horizontal
directions.  It is excited by vertically or horizontally polarized waves.  The
ground produces a coupling between TM and TE field components.  The net
horizontal fields are modified by the anisotropy, except for the horizontal
magnetic fields of the TM modes, which remain the same as under isotropic
conditions; the horizontal electric fields are decreased near the directions of
high ground conductivity.  The resulting pattern distortions of a horizontal wire
antenna are explained by using simple closed-form expressions.  (Abstract






Some Applications of the Singular Decomposition of a MatrixTitle Text
Good, I. J.Author Text
Technometrics, vol. 11, no. 4, pp. 823-831, November 1969.Source Text
Keyword Text
It is emphasized that the singular decomposition of a matrix has a variety of
uses, especially in statistics, although it is seldom mentioned in books on
either matrices or statistics.  Some applications are surveyed and some new







Improved Sonobuoy CompassTitle Text
Hidy, John H.Author Text
Lockheed-California Co., Burbank, California, Final Report, Report No. LR-
22769, LAC/008643, DDC No. AD 862 108, November 1969
Source Text
radio sonobuoys, direction finding signals,
reliability, compasses, design, metal films, magnetic
fields, sensors, pitch, adaptive systems, magnetic
alloys, response, magnetometers, errors, accuracy,
costs, feasibility studies, diodes, solid state
compasses, permalloys, tilt compensation, evaluation
Keyword Text
The purpose of this study was to determine the feasibility of development of
an all-electronic compass.  Two basically different types of magnetic field
elements were examined and tested for applicability to this concept.
Magnetodiodes appeared attractive, due to their small size, but test results
showed that they were unsatisfactory in their present state of development.
Permalloy thin film elements were tested and exhibited adequate sensitivity
and so were used as the basis for determination of concept feasibility.  Data
obtained through laboratory and field tests demonstrated that thin film
elements arranged orthogonally when rotated through 360 degrees showed
good sensitivity with a maximum of directional error in the order of two
degrees.  A technique using four vertically and horizontally dispersed
elements provided compensation up to plus or minus 25 degrees of tilt.






Improved Sonobuoy Compass.  <NOTE> Final Report.Title Text
Hidy, John H.Author Text
Lockheed-California CO Burbank.  Report LR-22769-LAC/008643, 75 pages;
November, 1969.
Source Text
sonobuoys, direction finding ,reliability, compasses,
design, metal  films, magnetic fields, detectors, pitch
(motion), adaptive systems, magnetic alloys,  response,
magnetometers, errors, accuracy, costs, feasibility
studies, semiconductor  diodes, reliability
(electronics), ,evaluation, Permalloys, solid state
compasses, tilt compensation, NTISDODXD
Keyword Text
The purpose of this study was to determine the feasibility of development of
an  all-electronic compass.  Two basically different types of magnetic field
elements were  examined and tested for applicability to this concept.
Magnetodiodes appeared  attractive, due to their small size, but test results
showed that they were unsatisfactory  in their present state of development.
Permalloy thin film elements were tested and  exhibited adequate sensitivity
and so were used as the basis for determination of  concept feasibility. Data
obtained through laboratory and field tests demonstrated that  thin film
elements arranged orthogonally when rotated through 360 degrees showed
good sensitivity with a maximum of directional error in the order of two
degrees. A  technique using four vertically and horizontally dispersed







The Tilted Loop: An Error Reduction Technique for Loop Direction
Finders
Title Text
Jenkins, H. H., Moss, R. W. and Scott, L.Author Text
Trans. IEEE, vol. AES-5, no. 6, pp. 1005-6, November 1969.Source Text
antenna theory, radio direction findingKeyword Text
A tilted loop technique has been developed to reduce bearing errors in loop
HF direction finder systems used on ionospherically propagated signals.
Measures of signal elevation angle-of-arrival can be obtained.  Theory of
operation is stated.  Field tests of an experimental model have verified the
theory and disclosed significant improvements over a contemporary system.







The tilted loop:  An error reduction technique for loop direction findersTitle Text
Jenkins, H. H., Moss, R. W., Scott, L.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-5, No.
6, pages 1005-6; November, 1969.
Source Text
antenna theory, radio direction-findingKeyword Text
A tilted loop technique has been developed to reduce bearing errors in loop
HF  direction-finding systems used on ionospherically propagated signals.
Measures of signal  elevation angle-of-arrival can be obtained.  Theory of
operation is stated.  Field tests of  an experimental model have verified the






Temperature Noise in a Thermally Homogeneous ConductorTitle Text
Kshatriya, A. and Burgess, R. E.Author Text
Can. J. Phys., vol. 47, no. 21, pp. 2363-70, 1 November 1969.Source Text
Keyword Text
A thermally homogeneous conductor is characterized by complete correlation
in temperature at all points on it.  A  theory for temperature noise in such a
conductor is developed.  A relation for spectral density of heat current
fluctuations between two black bodies in radiative contact is derived.
Erroneous analytical expressions used in the past for evaluating bolometer
performance by a number of authors are reconsidered in the light of the
theories developed in this paper.  (Authors' abstract, formal literature, English






The Backscattering from Two Identical Circular LoopsTitle Text
Lin, J. L.Author Text
Trans. IEEE, vol. AP-17, no. 6, pp. 817-20, November 1969.Source Text
Keyword Text
A study on the backscattering from two identical perfectly conducting thin
circular loops illuminated by a plane electromagnetic wave with vertical
polarization at normal incidence is presented.  The theory is developed based
on differential equations for the loop current rather than on an integral equation
method.  The induced current on the loops and the backscattering cross
sections of the loops are determined, and comparisons are made between the
calculated and measured values of the echo area.  The experimental results
are in good agreement with theory.  (Abstract source unknown, formal






Pinpointing location of hostile radars.Title Text
Margerum, D. L.Author Text
Raven Electronics, Burbank, Calif, Microwaves Vol. 8, No 11, November 1969,
pages 60-4, 1969.
Source Text
radar, countermeasures, direction finding systems,
interferometers
Keyword Text
Various direction finding receivers are explained and compared as means of






Pinpointing Location of Hostile RadarsTitle Text
Margerum, Donald L.Author Text
Microwaves, November 1969.Source Text
airborne, very high frequency, direction findingKeyword Text
Various direction finding receivers are explained and compared as a means of
locating and analyzing radar signatures.  (Author's abstract, formal literature,






Receiving Antennas Integrated with TransistorsTitle Text
Meinke, H. H.Author Text
Institut fur Hochfrequenztechnik der Technischen Hochschule Munchen,
Progress Report No. 4, Contract F61052-69-C-0027, November 1969.
Source Text
Keyword Text
In 1969, two types of active receiving antennas appeared on the market.
They fulfill all wishes concerning signal-to-noise ratio, cross modulation,
dynamic range, stability against electric discharges and mechanical form.
We think that in this report we can give a final description of all effects and
design rules as far as a single active antenna is concerned.  The design
principles are quite different for lower frequencies and for high frequencies.
This is due to the different level of atmospheric noise at different frequencies.
The high level of atmospheric noise at lower frequencies allows antenna forms
with high level of electronic noise without measurable deterioration of system
performance while the same level of electronic noise could not bee tolerated
at higher frequencies.  Therefore, this report in part 1 deals with design
principles for short broadband antennas at lower frequencies up to 30 MHz.
Part 2 deals with the design principles of low-noise bandpass-antennas at
higher frequencies between 50 MHz and 1 GHZ.  As in former reports,
antennas for frequencies between 50 MHz and 200 MHz have already been
discussed in detail our new report is mostly concentrated to frequencies
between 200 MHz and 1 GHZ.  In parts 1 and 2 of this report, we only discuss
design principles of lowest-possible antenna-height for prescribed bandwidth
in combination with optimum noise-performance.  Mostly omnidirectional
antenna forms  are studied but in chapter 2.5, we already discuss directional
active antennas in general and give examples for an active antenna with a
single active element while the directivity is achieved by passive means.  In a
third part of this report, the very important problems of nonlinear effects are
treated and many measured results for antennas are presented for low-
frequency antennas and for high-frequency antennas.  Generally, we think
that the problem of the single active receiving antenna is now solved up to 1







Disturbance of ILS Localizer Signals by Reflections from Large HangarsTitle Text
Redlich, Robert W. and Gorman, James T.Author Text




An equation giving the disturbance of ILS localizer signals by reflections from
a flat hangar wall is derived, and a computer program for performing the
required calculations is discussed.  Results calculated for a hypothetical
case are presented.  (Authors' abstract, formal literature, English language,






Scale Modeling of High-Frequency AntennasTitle Text
Sharp, E. D. and Tanner, R. L.Author Text




It is standard industrial practice to demonstrate radiation-pattern performance
of HF antennas by measuring the radiation patterns of scale models.  HF
antennas typically have dimensions on the order of 100 feet, and it is very
costly to measure the radiation patterns of full-scale antennas.  We would like
to point out in this communication certain troublesome areas encountered in
such scale-model measurements.  It is easy to overlook some of the
important factors, and the HF antenna industry appears generally to have
been somewhat lax in applying proper scaling techniques.  As a
consequence, the radiation-pattern data obtained when using typical models
misrepresent the true performance of the antennas in question.  (Abstract







Vehicle Location by a Signal Attenuation MethodTitle Text
Shepherd, N. H. and Trammell, W. F.Author Text
Trans. IEEE, vol. VT-18, no. 3, pp. 105-9, November 1969.Source Text
Keyword Text
A system is described for a vehicle location scheme in which a signal from
the mobile transmitter is analyzed on a statistical basis.  The accuracy of the
system is dependent on the spacing of the station receiver.  (Abstract source






Bearing Ambiguity and Resolution in Interference Direction FindersTitle Text
Sherrill, W. M.Author Text
Trans. IEEE, vol. AES-5, no. 6, pp. 959-66, November 1969.Source Text
Keyword Text
Radio direction finders based on the principles of interference measurement
provide increased angular resolution as the number of bearing ambiguities
increase.  In spite of the diversity of interference direction finder design, the
resolution of bearing ambiguities reduces to a simple relative phase
measurement on crossed baselines less than λ/2 long.  This principle is
applied in a review of current interference direction finder designs from the
Adcock to the multi wavelength interferometer including both analog and
digital bearing computation and display.  Analysis shows that simple digital
logic circuits may be used to resolve bearing ambiguities in multichannel
direction finder rather than the "sense" displays of conventional analog
design.  This technique has the advantage of keeping direction finding and
sense finding functions simultaneous but separate so that the DF information
is not degraded by the injection of  the ambiguity resolving sense signal. (14







Bearing ambiguity and resolution in interference direction findersTitle Text
Sherrill, W. M.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-5, No.
6, pages 959-66; November, 1969.
Source Text
digital circuits, interference, logic circuits, radio
direction-finding
Keyword Text
Radio direction finders based on the principles of interference measurement
provide  increased angular resolution as the number of bearing ambiguities
increase.  In spite of the  diversity of interference direction finder design, the
resolution of bearing ambiguities  reduces to a simple relative phase
measurement on crossed baselines less than lambda /2  long.  This principle
is applied in a review of current interference direction finder designs  from the
Adcock to the multi wavelength interferometer including both analog and
digital  bearing computation and display.  Analysis shows that simple digital
logic circuits may be  used to resolve bearing ambiguities in multichannel
direction finder rather than the "sense"  displays of conventional analog
design.  This technique has the advantage of keeping  direction finding and
sense finding functions simultaneous but separate so that the DF  information






History and Principles of Electronic WarfareTitle Text
Simons, Rodney F.Author Text
Frequency Technology, Part I, vol. 11, no. 11, pp. 28-31, November 1969.Source Text
Keyword Text
An introduction to and definition of the subject of electronic warfare.  (Abstract
written for purpose of this publication by Southwest Research Institute, formal






Radiotelemetry in Animal Ecology: Radio Tracking of AnimalsTitle Text
Sokolov, V. Ye.Author Text
Zool. Zh. (Moscow), vol. 47, no. 1, pp. 20-35, January 1968, translated into




A review of foreign studies using radiogoniometry in animal tracking is
presented.  Radio tracking systems for animals are analyzed.  Methods of
fastening goniometric transmitters on animals are described.
Recommendations are given on the elaboration of elements and systems for
radio tracking animals, as well as methods for calculating technical
characteristics of radio lines and evaluation of their efficiency under various
natural conditions.  (Author's abstract, formal literature, English






Comparative Efficiency of Monopulse Radar Direction-Finding SystemsTitle Text
Sviridov, E. F.Author Text
translated into English from an unknown Russian report, DDC No. AD 698
160, 7 November 1969.
Source Text
Keyword Text
The book is concerned with the estimation of the efficiency of monopulse
radar direction-finding systems.  Circuits of monopulse systems are studied
from the standpoint of the unified theory, signal processing rules are
formulated, functional diagrams drawn in accordance with the processing
rules are synthesized, and specifications for the basic elements of the
functional diagrams at various signal shapes are considered.  An analysis of
the maximum accuracy of monopulse direction finding is carried out for a
determinate signal and for a signal with random parameters at an arbitrary
target location in the coverage area, and the functional diagrams of optimal
resolvers at phase and amplitude direction finding are determined along with
the principles of distribution of optimal estimation of angular position.







Spectrum and Polarization of Solar Radio Bursts on a 10-Millisecond
Time Scale
Title Text
Warwick, James W. and Dulk, George A.Author Text
The Astrophysical J., vol. 158, pp. L123-5, November 1969.Source Text
Keyword Text
High time and spectral-resolution polarimeter observations between 24 and 37
MHz show many solar bursts with complex fine structure.  Some Type III
bursts resolve into intermediate-drift, narrowband, unpolarized, circularly or
linearly polarized subbursts; others appear to be unstructured, with little or
moderate polarization.  The few Type II and Type IV bursts that we have thus
far recorded are unpolarized.  Circularly polarized Type I bursts and reverse-
drift pairs appear occasionally during decametric continuum events;
concurrent Type IIIs are structured.  We infer then that the corona has much
fine structure, with numerous plasma and hydromagnetic waves as well as
shocks, and particle streams.  (Authors' abstract, formal literature, English






Study of atmospheric effects on optical communications and optical
systems.  Final Report
Title Text
Webb, W. E.Author Text
ISSUING ORGANIZATION: Univ. Alabama, University, AL, USA, page 97;
November, 1969.
Source Text
atmospheric electromagnetic wave propagation,
atmospheric movements, laser beam  applications,
optical radar, terrestrial atmosphere
Keyword Text
A theoretical study of the tracking errors induced in an optical radar by
atmospheric  turbulence is discussed.  Expressions for the magnitude of
atmospherically induced angle  of arrival fluctuations have been derived.
These expressions have been compared with the  available experimental data
and found to agree within the experimental accuracy.  A  tracking system
using multiple receivers which would reduce the apparent angle of arrival
fluctuations without requiring large receiving apertures is proposed.  The
scintillation of  a 10.6 micron laser beam and the signal-to-noise ratio in a
frequency modulated CO/sub  2/ laser communications system is discussed.
 Techniques for reducing the subject data  have been developed and software






Small-Aperture Measurements of the Shape of the Received Cone of
Rays in Long-Distance Ionospheric Propagation
Title Text
Whale, H. A.Author Text
Radio Science, vol. 4, no. 11, pp. 1039-46, November 1969.Source Text
Keyword Text
The way in which a mechanical lock-on type of direction finder of small
aperture can be used for recording the variations of incoming wave-normal
direction in both the vertical and horizontal planes is discussed.  The
limitations arising from the inertia of the system are considered.  It is shown
that, in the case  of near-antipodal short-wave ionospheric propagation (Great
Britain to New Zealand), the received cone of rays usually contains two or
more main groups displaced in angle in a plane that is nearly vertical.







Small-aperture measurements of the shape of the received cone of rays
in long-distance  ionospheric propagation.
Title Text
Whale, H. A.Author Text
Univ of Auckland, New Zealand, Radio Science Vol 4, No.11 November 1969,
pages 1039-46, 1969.
Source Text
radio waves, propagationKeyword Text
The way in which a mechanical lock - on type of direction finder of small
aperture can  be used for recording the variations of incoming wave - normal
direction in both the  vertical and horizontal planes is discussed.  The
limitations arising from the inertia of the  system are considered.  It is shown
that, in the case of near-antipodal short-wave  ionospheric propagation (Great
Britain to New Zealand), the received cone of rays  usually contains two or






Final Development Report for Low Band Antenna Subsystem (UFOUO)Title Text
AnonymousAuthor Text
Navy Department Bureau of Ships, Contract No. N00024-67-C-1398,
Subcontract No. SK729348, 27 November 1967 to 1 December 1969.
Source Text
Keyword Text
The low band antenna subsystem consists of the DF antenna (assembly
7E1), goniometer and control box (7A1), DF calibrator chassis (7A3A1) and
calibrator plotter (7A3A2).  The DF antenna utilizes the crossed spaced loop
antenna with crossed simple loop sense antenna in bands 1-7.  Crossed
simple loop DF with omni sense is used in band 8.  The DF system is
designed for vertical polarization employing goniometer azimuth scan.   The
DF calibrator is supplied with each equipment to provide calibration data
required to correct for systematic siting errors.  This shipboard DF provides a
factor of two reduction in reradiation error compared to an identically sited
simple loop DF.  Design and test data are provided to summarize subsystem






The Spectrum and Azimuthal Spread of HF Sky-Wave Signals Received
Via Great-Circle and Side scatter Mode
Title Text
Blair, J. C.Author Text




Statistics are presented on spectrum and azimuthal spread of HF sky-wave
signals received via great-circle and Side scatter modes.  Median values of
both Doppler spectrum and azimuthal spread for Side scatter are about twice
as great as for great-circle signals.  Doppler spreads less than 0.05 Hz were
found only for great-circle modes, whereas spreads greater than 0.6 Hz were
encountered only on Side scatter.  (Author's abstract, proceeding, English






Equilibrium Fluctuations in Magnetic SystemsTitle Text
Burgess, R. E.Author Text
Can. J. Phys., vol. 47, no. 23, pp. 2583-90, 1 December 1969.Source Text
Keyword Text
The thermodynamic treatment of equilibrium fluctuations in magnetic systems
is discussed and applied to a variety of situations.  The spectral density of the
magnetic moment or flux are derived for simply connected bodies (sphere and
cylinder) and for multiply-connected systems (loop and hollow cylinder).  The
material is considered to be either a normal conductor, a superconductor, or a
ferromagnet.  The results are valid in the presence of a static magnetic field
and also if the susceptibility is field dependent.  No abrupt changes in
fluctuation occurs as a superconductor is taken through the transition
temperature introduction of a Josephson junction or a link in a
superconducting loop is shown to increase the flux fluctuations markedly with
a steady increase as the link is made weaker.  At high frequencies, the
fluctuation spectrum for a superconductor approaches that for the same
system in the normal state.  (Abstract source unknown, formal literature,






Diffuse Component of Lunar Radar EchoesTitle Text
Burns, Alan A.Author Text
J. Geophys. Res., vol. 74, no. 27, pp. 6553-66, 15 December 1969.Source Text
Keyword Text
A simple model consisting of volume backscattering from within the lunar
regolith can explain the observed diffuse component of lunar radar echoes.  At
a wavelength of 68 cm, a good match of the model with the data yields a
value of 2.5-3 for the relative permittivity of the regolith in good agreement with
the quasi-specular backscattering estimates.  The fit at 23 cam is poorer but
yields a value slightly less than 2.   At 3.8 cm, the value is below 1.5 and
both that value and the 23 cm value are in good agreement with the
radiometrically determined values at their respective wavelengths.  These
lower values at short wavelengths are probably a result of the rapid density
increase with depth just at the surface.  A slope-dependent reflectivity can
reconcile the values of relative permittivity obtained radiometrically and from
the proposed diffuse backscattering model to those obtained from radar cross-
section measurements.  There is some evidence that the permittivity of the
rocks forming the lunar highlands may be lower than that of the rocks







Aperiodic Loop Antenna ArraysTitle Text
Callendar, M. H.Author Text
IEEE Group of Antennas and Propagation International Symposium Digest,
Austin, Texas, USA, 9-11 December 1969, pp. 193-8, New York, Institute of
Electrical and Electronics Engineers, 1969.
Source Text
Keyword Text
This paper describes the development of small, transportable broadband high
frequency receiving loop antenna arrays, using active elements in each loop,
which have a performance comparable to very much larger log-periodic,
rhombic or even Wullenweber antennae, while offering very considerable
savings in real estate and installation costs.  (Author's abstract, proceedings,






Lower Bound Accuracy Estimate for Air-to-Surface Missile Systems.
<NOTE> Final  Report.
Title Text
Collins, P. L.Author Text
Boeing Co., Seattle, WA. Aerospace Systems Div. Report D2-125773-1, 38
pages; December, 1969.
Source Text
guided missile trajectories, accuracy, air to surface
missiles, impact prediction, errors, direction finding,
proportional navigation, equations of motion, position
finding, guided  missile targets, guided missile
tracking systems, miss distance, automatic pilots,
pursuit  courses, target position indicators,
detectors, optimization, stabilized platforms,
velocity, Kalman filters, S/L change 8309, NTISDODXD
Keyword Text
This document provides a detailed description of the optimal control theory
employed to  establish the lower bound performance accuracy limits for air-to-
surface missile systems.  Techniques from optimal control theory are used to
separate the contribution of sensor  error to mean square miss distance from
the total missile system mean square miss  distance.  The guidance sensor
measurements are operated on by a Kalman filter which  provides optimal
estimates of the measured state variables. Employing these optimal
estimates to steer an ideal missile, the lower bound performance accuracy is
established.  Two general types of guidance measurements are considered;






Antenna Array Phase Quadrature Tracking SystemTitle Text
Cubley, Harold DeanAuthor Text




The system input signals on two separate antenna elements in an antenna
array are combined to form two processed signals with one representing the
absolute value of the sum of the two antenna signals and the other
representing the absolute value of the difference.  The two processed signals
are time multiplexed through a radio frequency switch operating at ten
millisecond intervals to form a single input signal to a receiver which in turn
detects amplitude modulation and forms an amplitude dependent signal to
control a variable phase shifter circuit.  The latter circuit automatically alters
the relative phase between the two antenna signals whenever any amplitude
modulation exists in the multiplexed signal.  Relative phase shift of the
antenna signals stops when the absolute value of the two processed output
signals are equal to each other which occurs only when the two antenna
signals are in phase quadrature.  (Abstract source unknown, patent, English






Influence of the Diffraction of Certain Perfectly Conducted  Obstacles on
the Precision of the Goniometry of  Electromagnetic Emissions
(Influence de la Diffraction de  Certain Obstacles Parfaitement




Sandia Labs., Albuquerque, N. Mexico, 34 pages; December, 1969.Source Text
radio waves, direction finding, antennas, diffraction,
France, translations
Keyword Text





Synthesis of HF Bistatic Auroral Backscatter IonogramsTitle Text
Fahlsing, F. O. and Rao, N. NarayanaAuthor Text
presented at the URSI Fall Meeting, University of Texas, Austin, Texas, held
jointly with the Antennas and Propagation Group, Institute of Electrical and
Electronic Engineers, 8-11 December 1969.
Source Text
Keyword Text
A bistatic auroral backscatter experiment has been in progress since
December 1968.  A stepped-frequency ionosonde located near Rome, New
York, transmits northward in the frequency range 4 to 32 megahertz, using a
log-periodic antenna.  Backscattered energy is received through the University
of Illinois Wullenweber array near Bondville, Illinois.  Azimuthal stepping of the
beam is used to obtain directional properties of the received energy.  Auroral
backscatter ionograms recorded during the experiment are presented and
discussed.  Ray tracking techniques are used to synthesize several modes of
backscatter.  Specular reflection is assumed to occur at a field-aligned
reflecting surface in the auroral zone.  The computed values of group delay
and azimuth angle of arrival are compared with experimental data.  (Abstract






Polarization Loss for Elliptically Polarized AntennasTitle Text
Fordham, D. G. Jr. and Brazil, R. S.Author Text
Microwave J., vol. 12, no. 12, pp. 50-2, December 1969.Source Text
Keyword Text
In many design problems, it is necessary to determine the polarization loss
between two elliptically polarized antennas.  Hatkin has generated an
expression that calculates the polarization loss between two antennas, given
the axial ratios, the angle between major  axes of the ellipses, and the sense
of the two polarizations.  However, use of Hatkins's expression involves a
lengthy calculation.  This  paper reduces his expression to a series of curves
which illustrate typical design conditions, thus enabling the designer to tell at
a glance the maximum and minimum, polarization loss between two
elliptically polarized antennas.  (Abstract source unknown, formal literature,






An Electronically-Scanned Cylindrical Array Based on a Switching-and-
Phasing Technique
Title Text
Giannini, Richard J.Author Text
presented at the URSI Fall Meeting, University of Texas, Austin, Texas, held
jointly with the Antennas and Propagation Group, Institute of Electrical and
Electronic Engineers, IEEE Proceedings, pp. 199+, 8-11 December 1969.
Source Text
Keyword Text
This paper describes the results of a study and measurement program which
has demonstrated a technique for beam forming and electronic scanning of a
cylindrical array antenna.  The technique is based on a switching-and-phasing
network which permits steering through 360º without beam distortion, and
with steering increments much smaller than a beamwidth.  Various systems
for feeding cylindrical arrays have been described recently in the literature.  It
is believed that the approach  presented here is less complex than modal
approaches for feeding cylindrical arrays , and allows more complete control
of illuminations than lens approaches.  A block diagram is shown of the
switching-and-phasing technique.  The switching network activates a
contiguous set (usually ¼ the total number) of the elements on the cylinder.
The network consists of two parts; one part chooses the desired sector, and
the other maintains the desired ordering of the elements.  The switching
network effects a "coarse" steering, moving the beam in angular increments
corresponding to the element spacing (approximately 0.8 beamwidth steps).
For any setting of the switches, phase tilt can be introduced by the phase
shifters to provide "fine" steering.  A distribution network is used to derive the
aperture illumination as in the case of a linear array; fixed line lengths are
used to correct for the curvature of the aperture.  Sum and difference
excitations are provided.  A schematic of the network used in a demonstration
array is given for the case of 32 total elements with 8 elements activated at a
time.  In this case, the sector selection is provided by eight single-pole four-
throw switches.  The proper amplitude-and-phase ordering of the elements is
maintained by the interconnection of transfer switches, permitting cyclic
permutation  of the outputs from the distribution network.  Phase shifters are
included for fine steering; their location in the network requires as many
phase shifters as there are excited elements.  Eight phase tilt settings are
provided in the demonstration model to obtain steering to 0.1 beamwidth.  The
distribution network is used to obtain desired sum and difference pattern
illuminations.  The excitations are then carried through the equal path-length
switching network without distortion.  (Author's abstract, presentation, English






Topside Observation of Electron Density Variations (G-Condition), at
Times of Low Magnetic Activity
Title Text
Herzberg, L, Nelms, G. L. and Dyson, P. L.Author Text
Can. J. Phys., vol. 47, pp. 2683-9, 1 December 1969.Source Text
Keyword Text
The so-called G-condition of the ionosphere (foF2 , foF1, with normal foF1) is
investigated from the topside with the Alouette II satellite.  In the absence of a
severe magnetic disturbance, the condition is occasionally observed over a
path length of the order of a thousand kilometers.  In this case, one observes
a characteristic development: in the F2 region at the levels below about 1000
km there is a systematic decrease of electron density to about one-half the
original value,  followed by a gradual increase to normal, and at the levels
above 1000 km there is a corresponding increase, followed by a decrease
back to normal.  This variation in electron density is accompanied, at levels
below 2000 km, by significant increases in scale height.  Cylindrical
electrostatic probes carried on the satellite show, at the same time,
increases in electron temperature.  Possible interpretations of the
observational data are discussed.  (Authors' abstract, formal literature,






Characteristics of Ionospherically Reflected Radio Waves as Determined
by Interferometer Measurements
Title Text
Humphrey, L. C. and Mather, R.Author Text
presented at the URSI Fall Meeting, University of Texas, Austin, Texas, held
jointly with the Antennas and Propagation Group, Institute of Electrical and
Electronic Engineers, IEEE Proceedings, pp. 199+, 8-11 December 1969.
Source Text
Keyword Text
This report shows some of the results of phase difference measurements
carried out on low angle ionospherically reflected radio waves on an
interferometer with a 2/3 wavelength spacing.  The time resolution is the order
of 10 microseconds so that ionospheric modes may be observed separately.
In addition to phase difference between interferometer elements (apparent
azimuth), measurements were made of temporal phase shifts (apparent
frequency deviations) and also vertical and horizontal signal strength data.
Data were selected which showed apparent strong 2-path interference within
the individual ionospheric modes (primarily 1 hop F2).  An interference
mechanism is proposed which is consistent with the observed data.  This
mechanism rests on the interference between focused signals; that is, the
multipath components show a gradient in signal level transverse to the
propagation direction.  With such a mechanism, strong azimuth fluctuations
may be observed although the multipath components have the same direction
of arrival.  Some of the observed fluctuations imply that the focused pattern
itself is "traveling" with respect to the propagation path.  These
measurements were carried out with the cooperation and sponsorship of the
Rome Air Development Center under Contract No. F30602-68C-0276.






Observation of Traveling Ionospheric Disturbances by the Doppler
Technique with Spaced Transmitters
Title Text
Jones, John E.Author Text
ESSA Technical Report ERL 142-SDL 11, Space Disturbances Laboratory,
Boulder, Colorado, December 1969.
Source Text
acoustic-gravity wave, correlation analysis, Doppler
technique, ionogram, magneto plasma, spectrum analysis,
traveling ionospheric disturbance, velocity vector
Keyword Text
This report describes a radio investigation of traveling ionospheric
disturbances carried out near Boulder, Colorado, over a one-year period from
June 1967 to June 1968.  The three-dimensional motions of F2 layer
disturbances were measured by the high frequency Doppler technique with
spaced transmissions and at several probing frequencies.  Horizontal motions
were determined by cross-correlating three signals on frequencies near 5
MHZ, whose reflection points were approximately at the corners of a
horizontal equilateral triangle with 40 km sides.  Vertical motions were
determined from cross-correlation of signals on frequencies of 3.3, 4.0, and
5.1 MHZ, whose reflection points were aligned vertically.  The periods of the
disturbances were found by autocorrelation to lie in the approximate range of
15 to 70 min.  A total of 25 evening events were selected, which revealed the
following properties.  (1) The magnitude of the velocity exhibits a small
seasonal variation.  There is a maximum of 170 m/s in summer and a
minimum of about 120 m/s in winter.  (2) The horizontal component of the
velocity vector has a marked seasonal variation of azimuth, swinging from
southward in winter, through westward at both equinoxes, to northward in
summer.  (3) The velocity vector is always directed downward at an angle with
the horizontal, which varies between about 15 and 70 degrees.  (4) Five
events, selected because their autocorrelograms gave definite wave periods,
were compared with acoustic-gravity theory, based on the 1962 U.S.
Standard Atmosphere.  The average velocity was 126 m/s, with inclination of
42 degrees below horizontal.  (Author's abstract, technical report, English






Operational Test and Evaluation of the ARD-19 UHF Homing SystemTitle Text
Kaehlert, Donald A., Pierson, Richard E. and Orlando, Robert A.Author Text
Air Force Special Operations Force, Eglin AFB, Florida, Report No. SOF-2H-
30, final report, DDC No. AD 868 945L, December 1969.
Source Text
air-sea rescues,  position finding, radio homing,
reliability, radio equipment, ultra high frequency,
direction finding, automatic, AN/ARD-19
Keyword Text
SEAOR 46 FY 66 requested a homing device for air rescue aircraft capable of
discriminating between multiple transmissions of several downed air crewmen
and/or the automatically activated beacons affixed to parachutes.  The device
must be compatible with the URC-64 multichannel emergency radio.  The
requirement for ranging information was temporarily deleted in order to
expedite procurement and deployment of this system.  The ARD-19 system
was evaluated in the A-1H to meet this requirement.  Prior to test completion,
the SEAOR was canceled and a draft TAC ROC initiated to replace it.  The
ARC-19 multichannel homer is a quantum improvement over the existing
homer but it does not include ranging information.  The ARD-19 system was
recommended for further development to include ranging.  (Authors' abstract,






HF Oblique Sounding Measurements over a 6700 KM Temperate-
Latitude  Path
Title Text
Kift, F., Bradley, P. A., Martin, T. J., et al.Author Text
Proc. I.E.E., vol. 116, no. 12, December 1969.Source Text
Keyword Text
Results of oblique soundings over a path from Delhi, India to Slough, England
are presented.  The modes of propagation are often ill-defined, but the
maximum observed frequencies agree well with those deduced from
measured ionospheric conditions at points along the path, using either the
two-control-point method or a ray-tracing process.  The study includes a
discussion of measured angles of elevation and multipath time dispersions.







An Extended Correlation Function of Two Random Variables Applied to
Mobile Radio Transmission
Title Text
Lee, W. C-Y.Author Text
Bell System Techn. J., vol. 48, no. 10, pp. 3423-40, December 1969.Source Text
Keyword Text
NO. 1:  The definition, properties, and application of an extended correlation
function of two random variables involving two common parameters are
described and applied to mobile radio systems.  The correlation functions of a
predetection diversity combined signal (using a scheme of phase equalizing
by multiple heterodyning) and of a directional antenna array signal are derived
with the help of the extended correlation function.  These correlation functions
can be used to determine parameter values giving minimum correlation
between two signals desirable for diversity systems.  One can also obtain the
power spectra by taking the Fourier transform of these correlation functions.
Thus extended correlation functions promise to be useful.  ABSTRACT NO.
2:  If two random variables depend on only one common parameter, such as
time or distance, conventional correlation formula can be applied to the two
variables. However, if both of these variables involve not one but two common
variable parameters, then the correlation formula found in the current literature
is limited.  Since such cases occur in some of our mobile radio problems, as
we discuss later, we need to define an extended correlation function and
outline its properties and applications.  (Abstract No. 1 source unknown,







Higher-order mode excitation in large-aperture receiving antennas.Title Text
Lenzing, H. F.Author Text
Bell Telephone Labs, Inc, Holmdel, NJ, Microwave J, Vol. 12, No.12,
December 1969, pages 61-5, 1969.
Source Text
radio antennas, microwaveKeyword Text
Many problems with intermodulation noise in microwave radio relay systems
are partially  the result of higher-order modes excited in the receiving horn-
reflector antenna.  Some  causes of higher-order mode excitation are ground
reflections, changes in angle of  arrival, improperly pointed antennas, and
aperture boundary condition requirements.  To  estimate the magnitude of
certain higher-order modes thus excited in a receiving  horn-reflector antenna,
directivity patterns for a large square aperture have been  calculated and







Preliminary Results of a Test of Synthetic Aperture Techniques at HFTitle Text
Lynch, J. T. and Fialer, P. A.Author Text
presented at the URSI Fall Meeting, University of Texas, Austin, Texas, held
jointly with the Antennas and Propagation Group, Institute of Electrical and
Electronic Engineers, IEEE Proceedings,  8-11 December 1969.
Source Text
Keyword Text
Synthetic aperture techniques are attractive at HF owing to the physically
cumbersome size of conventional filled-aperture antennas.  The performance
achievable, however, is limited by the well-known spatial and temporal
variability of the ionosphere.  Experiments  using a truck-mounted receiving
antenna are being carried out in England.  The present study is concerned
with a receiving antenna mounted in an airplane, for improving the azimuthal
resolution with which HF ground backscatter, executed by a fixed transmitter,
is displayed.  To establish the physical position of the plane with time, the
radio frequency phase of specially-established ground transmissions was
tracked.  To compensate for ionospheric variability use was made of an
artificial echoing source located in the middle of the area from which the
ground backscatter was received.  Digital data processing and the use of
stable frequency standards facilitated both types of compensation in the final
record.  By use of the coherent signal, compensation for ionospheric
variability was achieved in the vicinity of the source to such an extent that an
effective cross-range resolution of 500 meters was achieved at a distance of
2500 km.  The receiving "aperture" was 80 km, and the effective "beamwidth"
0.01 degrees.  A second echoing source 1000 m away from the first was
"imaged," to demonstrate the resolution achievable when a single source for
correction purposes is available.  (Authors' abstract, presentation, English






A Method of Resolving Components of a Multipath Field with a Limited
Aperture Antenna
Title Text
Lyons, L. A.Author Text
presented at the URSI Fall Meeting, University of Texas, Austin, Texas, held
jointly with the Antennas and Propagation Group, Institute of Electrical and
Electronic Engineers, IEEE Proceedings,  8-11 December 1969.
Source Text
Keyword Text
A method of employing the known receiving pattern of an antenna to resolve
two or more components of a multipath field is presented.  If the Fourier
expansion of the antenna pattern has n + 1 terms, then the antenna may be
used to resolve n components of a multipath field.  This is accomplished as
follows:  The angular response of the antenna to a point source, R(θ), is
known.  The angular response of the antenna to n point sources, A(θ), is
measured.  Fourier expansions of R(θ) and A(θ) are carried out.  For
corresponding terms in each expansion (up to the n + 1st) there is an
equation relating the ratio of Fourier coefficients to a function of relative
amplitudes and angular positions of each multipath component.
Mathematical manipulation of these equations leads to an nth degree
polynomial whose roots are the angular position of each component.  An
application of this approach is given.  Components of a multipath field can be
resolved with a small aperture antenna if sufficient accuracy in the
measurement of A(θ) is possible.  The necessary accuracy is shown to be a
function of the angular displacement between each component and the
relative amplitude of higher order Fourier coefficients.  (Author's abstract,






HF Mode Structure Analysis on a 55KM Propagation PathTitle Text
Martin, P. E., Sherrill, W. M. and Lorenz, R.Author Text
presented at the URSI Fall Meeting, University of Texas, Austin, Texas, held
jointly with the Antennas and Propagation Group, Institute of Electrical and
Electronic Engineers, IEEE Proceedings,  8-11 December 1969.
Source Text
Keyword Text
The computer instrumented interferometer provides the capability for detailed
study of ionospheric mode structure including multipath propagation and
magneto-ionic splitting.  This paper summarizes mode structure studies using
the wave interference response of an interferometer in conjunction with an
oblique sounder.  Amplitude and phase distributions along orthogonal 150m
baselines are used to provide mode analysis for a 55km propagation  path.
Concurrent oblique incidence ionograms provide mode time resolution while
phase data provide azimuth and elevation of each mode, an estimate of
relative mode amplitude, and a measure of the ratio of specular to diffracted
energy in the incident waves.  Analysis is performed at frequencies
corresponding to .2<f/fo<1.2.  Comparisons are made between mode
amplitudes obtained from the ionosonde and phase data.  Phase
measurements near the penetration frequencies provide directional resolution
of the ordinary and extraordinary rays at near vertical incidence.  (Abstract






HF Interferometer and SSL SystemTitle Text
Martin, P. E., Sherrill, W. M., Mathews, R. B., et al.Author Text
Southwest Research Institute, Department of Applied Electromagnetics, San
Antonio, Texas, report no. ECOM-0113-2, December 1969.
Source Text
radio direction finding, interferometers, DF, single
site location system, ionospheric sounders, computers,
digital on-line, elevation angle
Keyword Text
The objectives of the present contract are to design and fabricate an HF
interferometer SSL system and continued development of an improved
interferometer direction finding system to operate over the 2 to 30 MHz
frequency range.  System operation is to be developed around an on-line
digital computer.  The work during this, the second  quarter, represents
progress on tasks within Phases I and II of the program.  Phase I consists of
SSL system definition and analysis, investigation of the optimum antenna
array configuration, extension of the DF operating range from 10 to 30 MHz,
and improvements in system operation.  Phase II provides hardware
development and testing based on the results of Phase I.  Emphasis in Phase
I has been (1) performance tests to evaluate the effects of threshold and equal
amplitude editing of the received signal, (2) lateral deviation and ionospheric
tilt studies, (3) definition  of SSL system requirements, and (4) antenna
specification for high band (10 to 30 MHz) operation.  The DF performance
results demonstrate that threshold editing permits the on-line computer to
accept all types of interrupted carrier signals routinely, while also providing,
along with equal amplitude editing, improved bearing performance.  The
results also show that frame-by-frame bearing data must be properly filtered
when operating against steeply downcoming signals affected by ionospheric
tilts and mode interference and that concurrent data concerning ionospheric
tilts are required when applying the SSL concept.  Such concurrent data
requires a vertical incidence ionosonde as part of the system design.
Additional modification in the interferometer hardware has provided improved
operation of the antenna sequencer and analog calibrator.  Primary
modifications to the sequencer control circuits provide variable clocking that is
dependent upon the time interval that a signal is above threshold, the
adjustable time-in-state, and/or adjustable delay interval for phasemeter
settling.  The analog calibrator operation now permits ambiguity resolution
from short baseline CRT sum and difference patterns.  (Authors' abstract,






On the Versatility of Thin Wire Electric Field Integral Equation
Techniques
Title Text
Miller, E. K., Pjerrou, G. M. and Selden, E. S.Author Text
IEEE Antennas and Propagation Group International Symposium Digest,
Austin, Texas, 9-11 December 1969, pp. 17-25, published by IEEE in New
York, New York, 1969.
Source Text
Keyword Text
This study demonstrates the power and versatility of the thin-wire
approximation to the electric field integral equation (EFIE) for numerically
evaluating the electromagnetic characteristics of thin-wire structures.  An
extensive study of the capabilities of the thin-wire EFIE is summarized,
including a comparison both with other analytic approaches and with
experimental measurement.  (Abstract source unknown, presentation,






Direction Finding for Continuous and Pulsed Short WavesTitle Text
Plischke, F., Taumer, F., and Hense, U.Author Text
Tech. Mitt. RFZ, (Germany), vol. 13, no. 4, pp. 153-9, December 1969.Source Text
radio direction findingKeyword Text
Two measuring methods are described which served as basis for a
comprehensive measuring system which is still partly extended.  They allow
determination of the elevation and azimuth angle of incident continuous waves
or short wave bursts (ti = 100 µs).  The error analysis contains the frequency
limits and accuracy of the angle of incidence together with the required
tolerances in connection with signal separation in case of multiple wave
propagation the particularities of using short HF burst are dealt with.  (15







Direction finding for continuous and pulsed short wavesTitle Text
Plischke, F., Taumer, F., Hense, U.Author Text




Two measuring methods are described which served as basis for a
comprehensive  measuring system which is still partly extended.  They allow
determination of the elevation  and azimuth angle of incident continuous
waves or short wave bursts (t/sub i/=100 mu  s).  The error analysis contains
the frequency limits and accuracy of the angle of incidence  together with the
required tolerances.  In connection with signal separation in case of  multiple






Some nonlinear problems in the theory of antenna synthesisTitle Text
Ramm, A. G.Author Text
Doklady Akademii Nauk SSSR, Vol. 186, No. 6, pages 1277-80, Translation:
Soviet Physics - Doklady, Vol. 186, No. 6, pages 532-5; December, 1969.
Source Text
electromagnetic wavesKeyword Text
A method is proposed for solving some nonlinear problems in synthesis
theory.  The  synthesis of direction-finding characteristics is studied.  A
method is described for finding  the current with a given characteristic.  The
optimization problem is considered.  The  possibilities of the method for






Antenna Study for D/F ApplicationTitle Text
Russell, R. G. and Cooper, S. E.Author Text
Syracuse University Research Corp., Syracuse, N.Y., report no. DSD R-264,
DDC no. AD 868 821L, December 1969.
Source Text
Keyword Text
A short  summary of work performed to date on active antenna elements is
included.   A technical discussion on antenna beam utilization is presented.
One section is devoted to a summary of the design concept for the twin front







History and Principles of Electronic WarfareTitle Text
Simons, Rodney F.Author Text
Frequency Technology, Part II, vol. 11, no. 12, pp. 28-30, December 1969.Source Text
Keyword Text
This is a study of the intercept problem from a systems viewpoint.  (Abstract






Polarizations and Directions of Propagation of ELF Magnetospheric
Emissions
Title Text
Smith, E. J., Russell, C. T. and Holzer, R. E.Author Text
presented at the URSI Fall Meeting, University of Texas, Austin, Texas, held
jointly with the Antennas and Propagation Group, Institute of Electrical and
Electronic Engineers, IEEE Proceedings,  8-11 December 1969.
Source Text
Keyword Text
Search coil magnetometers on orbiting geophysical observatories have
detected within the magnetosphere emissions at frequencies below
approximately 100 Hz.  Data are available from polar-orbiting spacecraft (OGO
4 and 6) in which ELF hiss having a sharp, low-frequency cutoff is frequently
present at high latitudes.  The altitudes of the two spacecraft vary between
400 and 1000 km, thereby monitoring a region of the lower magnetosphere in
which there are large variations in ion composition.  Data are also available
from OGO 3 and 5 which have highly eccentric orbits with apogees inside and
outside the plasma sphere.  The principal signals inside the plasma pause
are hiss, similar to that seen at low altitudes by the polar-orbiting spacecraft,
which between the plasma pause and magneto pause, chorus is commonly
observed.  Since the search coil magnetometers are triaxial instruments, it
has been possible to investigate the polarization and direction of propagation
of the several signals in the various regions.  Preliminary results of this study







Direction Finding from Long Cylinders of  Cross SectionTitle Text
Struckman, Keith A.Author Text
presented at the URSI Fall Meeting, University of Texas, Austin, Texas, held
jointly with the Antennas and Propagation Group, Institute of Electrical and
Electronic Engineers, IEEE Proceedings,  pp 259-265, 8-11 December 1969.
Source Text
Keyword Text
Many direction finding antenna arrays must be mounted on non-ideal
platforms such as irregular vehicular surfaces.  For these platforms, scattered
field distortions will severely limit the accuracy of conventional direction
finding techniques that are designed to operate with antennas mounted either
in free space or on simple geometrical surfaces.  This paper describes a
direction finding technique that is designed to operate from long cylinders of
arbitrary cross section.  The technique is based on the summation of voltage
contributions from a number of small loop antennas mounted on the surface of
interest.  The contributions are chosen such that the summation synthesizes
the free space, far field, characteristic associated with an omni dipole
antenna.  A minimum of three spatially separated isolated omni dipole
antennas, either electric or magnetic, are approximated by using three
separate summation networks.  Direction finding is then accomplished by
conventional techniques, such as the phase measuring interferometer, that
have been designed to use the characteristic of isolated antennas.  The
synthesis summation may be performed either by measuring each individual
voltage and then summing numerically or by using a network that generates
the summation at the operating radio frequency.  A number of direction finding
experiments were performed using an array of small loops mounted on a
cylinder having an airfoil cross section.  Dipole patterns were synthesized and
direction finding over the complete horizontal plane was demonstrated.






Mixed Polarization Echoes in Multihop Ionosonde Reflections from the F-
Region
Title Text
Van Zandt, T. E. and Gautier, T. N.Author Text
presented at the URSI Fall Meeting, University of Texas, Austin, Texas, held
jointly with the Antennas and Propagation Group, Institute of Electrical and
Electronic Engineers, IEEE Proceedings,  8-11 December 1969.
Source Text
Keyword Text
Among the vertical-incidence ionograms from Canton Island and Maui, Hawaii,
some have been found that show an extra echo trace exactly half way in time
delay (virtual height) between the 2-hop ordinary and extraordinary traces, and
also between the M-hop (2F-E) ordinary and extraordinary traces.  The extra
traces are associated with daytime F-region reflections mainly at frequencies
near the F1-layer critical frequency.  They are just as sharply defined as the
ordinary and extraordinary traces, though weaker.  When 3-hop echoes were
within the virtual height range of such ionograms,  there also appeared two
extra traces spaced at exactly 1/3 and 2/3 of the virtual height interval
between the 3-hop ordinary and extraordinary traces.  From these facts, it is
deduced that the extra traces would be found to be of "mixed" polarization,
i.e., a superposition of traces of ordinary and extraordinary echoes with the
same time delay, resulting from some polarization conversion between hops.
The sharpness of the mixed traces tells us that the conversion must have
taken place in the nondeviative portion of the ray path, i.e., well below the
level of reflection in the F-region.  Their presence in M-hop means that
conversion can take place at or above the sporadic-E layer.  Multihop mixed
polarization echoes are expected in oblique-path (bistatic) ionograms where O-
X separation is sufficient to resolve them, but they are unexpected and
apparently heretofore in vertical-incidence (monostatic) ionograms.  (Authors'






Effective Tilts in the IonosphereTitle Text
Walton, E. K. and Bailey, A. D.Author Text
presented at the URSI Fall Meeting, University of Texas, Austin, Texas, held
jointly with the Antennas and Propagation Group, Institute of Electrical and
Electronic Engineers, IEEE Proceedings,  8-11 December 1969.
Source Text
Keyword Text
In performing very short range HF directional propagation experiments,
ionospherically propagated signals arrive at the RDF site from small incidence
angles near the zenith.  The special problems imposed upon the antenna
system, data display and interpretation equipment by the propagation path
geometry led to an RDF system which is briefly described.  Horizontally
polarized crossed-loop antenna elements with right- and left-hand circularly
polarized outputs are used.  The wave collector geometry is triangular, and is
used as a triple-interferometer.  The two components of the angle of arrival
(azimuth and incidence) are found from the differential phase of the
interferometer by either of two methods.  Using this information along with
near time coincident, locally obtained, v.i., ionograms and the known
locations of the RDF and a cooperative transmitter, one can determine the
effective height and effective tilt parameters for the propagation path.  A useful
parameter is the tilt vector and its point of application.  Quantitative
comparisons are presented between the effective tilt model and the flat
ionospheric model of the propagation paths.  Also discussed is the lateral
extent of the region over which the effective tilts appear to be correlated.






Navigation system for straight steering on the Antarctic plateau.Title Text
Yoshino, T.Author Text
Univ of Electro-Communications, Chofu, Tokyo, Japan, IEEE, Tech Digest
20th Annu Conf Vehicular Technol Group, Columbus, Ohio, December 4-5,
1969, pages 12-13, 1969.
Source Text
vehicles, Antarctic expedition, navigation, direction
finding systems, radio navigation
Keyword Text
A discussion of the design of a radio control system for the straight steering







Advanced survival avionics development study Final Report, Aug. 1969 -
Mar. 1970.  Voice  communication, direction finding, and radio homing
equipment development for search and rescue  by air
Title Text
Aasterud, J. P., Clark, R. L., Hoover, W. M., Whistler, C. F.Author Text
Texas Instruments, Inc., Dallas.  Equipment Group, Wright-Patterson, AFB,
Ohio, ASD, 117 pages, Astia Document (AD)-715310, TI-07-966500-07, ASD-
TR-7027, 1970.
Source Text
communication equipment, homing devices, radio
direction finders, rescue operations, survival







Measurements of the beam-wander phenomenon in a turbulent mediumTitle Text
Alcaraz, E. C., Livingston, P. M.Author Text
US Army Aberdeen Research  & Development Center, MD, USA, page 14,
Optical Society America, Washington, DC, USA, page 52, 1970.
Source Text
atmospheric optics, laser beam effectsKeyword Text
A collimated He-Ne laser beam at 6328 AA was used to investigate the beam-
wander  phenomenon over a horizontal near-earth atmospheric path.  Data
were taken during lapse,  neutral, and inversion conditions during the Fall of
1969 at ranges from 350 m to 1.4 km.   The total beam image at the receiver
was photographically recorded at 32 frames/s at an  exposure of 1/600 s;
subsequently, each frame was scanned to find the center of energy  of the
beam's image.  Simultaneously with the optical experiment, the wind velocity
was  determined at several points along the optical path to estimate the
homogeneity of  meteorological conditions and high-speed thermometry was
used to determine the thermal  structure coefficient, CT.  Statistical
computations and spectral analysis of the beam's  center-of-energy motion
and its correlation with measured meteorological quantities have  been
performed.  Comparisons of these results with first-order theory and the wave-






Results of marine position fixing experiments using ATS satellitesTitle Text
Anderson, R. E.Author Text
General Electric Co., Schenectady, NY, USA, 14 pages, Radio Tech.
Commission for Marine Services, Washington, DC, USA, page 86, 1970
Source Text
marine systems, position measurement, radio direction-








C.C.I.R. Interim Method for Estimating Sky-Wave Field Strength and




C.C.I.R. Report 252-2, New Delhi, India, 1970, published by the Union
Internationale des Telecommunications, Geneva, Switzerland, 1970.
Source Text
Keyword Text
In accordance with Resolution 7 (Geneva, 1963), International Working Party
VI/1 has developed a method for estimating sky-wave field strength and
transmission loss.  The provisional method proposed is for interim use and is
recommended as a basis for the  development of more comprehensive
methods.  Since most methods currently in use for estimating the
performance of sky-wave circuits depend upon prediction of  the
characteristics of the ionosphere, it is desirable that prediction of ionospheric
characteristics which have international acceptance be used whenever
available for the development of this field strength or transmission loss
prediction method.  International Working Party VI/3 of C.C.I.R. Study Group
VI was established for this purpose, and such predictions have become
available in a C.C.I.R. Atlas of Ionospheric Characteristics (Report 340, Oslo,
1966) and an appropriate computer program.  It is the purpose of this report to
outline a method for the use of these ionospheric predictions in the estimating
of sky-wave field strength or transmission loss.  Since the above atlas is
limited to a consideration of the E and F regions of the ionosphere, the initial
method of estimating field strength or transmission loss proposed in this
report is also limited to a consideration of these ionospheric regions.
(Author's abstract, technical report, English/French/Italian








Vol. II, Part 2, Study Group 6, Report of the C.C.I.R. XIIth Plenary Assembly,
New Delhi, India, 1970, published by the International Telecommunication
Union, Geneva, Switzerland, 1970.
Source Text
Keyword Text
This study group is primarily concerned with ionospheric propagation.  The
various included reports are as follows:  Ionospheric and solar indices;
prediction of MUF; field strengths between about 1·5 MHz; fading of signals
received via the ionosphere; topics related to space systems; and in addition,
questions, study programs, resolutions, and opinions.  (Abstract source







Propagation in Non-Ionized MediaTitle Text
AnonymousAuthor Text
Vol. II, Part 1, Study Group 5, Report of the C.C.I.R. XIIth Plenary Assembly,
New Delhi, India, 1970, published by the International Telecommunication
Union, Geneva, Switzerland, 1970.
Source Text
Keyword Text
The contents contain recommendations and reports as follows:  Propagation
predictions and curves, and interference problems; radio meteorology; terrain
effects; ground-wave propagation; and includes the study program outline,
recommendations and opinions of the committee.  (Abstract source unknown,






Coherent ADF flight test resultsTitle Text
Battistelli, J. J.Author Text
Ohio Univ., Athens, OH, USA, pages 127-31, IEEE, New York, NY, USA,
page 351, IEEE, Group on Aerospace and Electronic Systems, 1970.
Source Text
phase-locked loops, radio direction-finding, receivers,
phase locked automatic direction finder receiver
design, flight test results, performance  tests,
coherent and normal automatic direction finder receivers
Keyword Text
A description of a phase-locked ADF receiver design is given and the results
of an  extensive flight test program are presented.  The flight test program was
broken down into  two phases; comparative performance tests of coherent
and normal ADF receivers used  against FAA LF beacons and comparative
tests using an AN/PRT-7 limited warfare  beacon.  The results of the flight
test program indicate that the use of coherent detection  reduces the usable
signal-to-noise threshold of an ADF by 25 decibels.  It is possible to  home
separately on stations of comparable intensity sharing the same channel
when their  actual separations are 10 Hz or more.  Range improvements of 3-
5:1 have been measured.   Typically, it appears that 100-mile range
performance is obtainable using a 10-watt  portable transmitter as compared
to 30-mile range in normal operation.  The ability to  operate with no






Error in determining the velocity vector of moving objects in two-point
direction finding by means  of the Doppler effect.  Velocity measurement
by Doppler effect in two- point direction finding,  calculating error
dependence on angular coordinates and distance
Title Text
Belenkii, IA. E., Eremenko, V. K., Spektor, IU. I.Author Text
Otbor I Peredacha Informatsii, No. 24, pages 130-135, 1970.Source Text
Doppler effect, error analysis, velocity measurement,







Homing system for the location of ELTs.  Electronically lobed direction
finder homing system for  location and rescue of airmen downed on
aircraft with emergency locator transmitter
Title Text
Birutis, G.Author Text
Safe Engineering, Vol. 4, pages 22-25., 1970.  Author employed:  Granger
Associates Dorne and Margolin Aviation Products, Inc., Bohemia, N.Y.
Source Text
homing devices, position (location), radio direction
finders, rescue operations, flight crews, military
technology, radio transmitters, survival, equipment,







On a direction finder for signals of point sources in random noise in
space.  Direction finder for  point source signals, discussing
mathematical model for random noise in space, S/N performance  and
equipment design
Title Text
Boehme, J. F.Author Text
Archiv Der Elektrischen Uebertragung, Vol. 24, pages 257-262, 1970.  Author
employed: Erlangen-Nuernberg, Universitaet, Erlangen West Germany
Source Text
mathematical models, point sources, radio direction








Radiolocation systems for dynamic gravimetry.  DR-S Raydist radio
location system in fixed wing  aircraft for dynamic gravimetry
Title Text
Bradbury, J. T.Author Text
Instrument Society of America, Pittsburgh, 8 pages, 1970.  Author employed:
Teledyne, Inc., Hastings- Raydist Div., Hampton, Va.
Source Text
aircraft instruments, gravimetry, position indicators,
radio navigation, aircraft configuration, conferences,







A 3:1 bandwidth Monopulse interferometer incorporating a dual mode
spiral resolver  antenna element
Title Text
Bullock, G., 0eh, G., Sparagna, J.Author Text
Sylvania Electronic Systems, Mountain View, CA, USA, pages 109-14, IEEE,
New York, NY, USA, pages xiv+469, IEEE, Antennas and propagation group,
1970.
Source Text
antennas, electromagnetic wave interferometers, radio
direction-finding
Keyword Text
This paper presents the analysis and measured test results of a precision
broadband  unambiguous multiple wavelength interferometer system.  In
general, multiple-wavelength  antenna separation provides the necessary error
gradient to achieve extremely accurate  measurement of bearing angles to
within tenths of a degree.  However, the limit on DF  accuracy is set by the
ability unambiguously to resolve fine angle measurements over the  spatial
field of view and over the operating bandwidth of the system.  This balance
between resolving ability and accurate ambiguous angle data are the key
points in  designing an extremely broadband DF system.  The requirements of
the resolving antenna  that set the upper bounds on the overall interferometer
accuracy are discussed along with  a technique that minimized the number of






A dual-mode log-periodic spiral antenna for bearing determination.
Dual mode log periodic spiral  DF antenna system, using Monopulse to
provide azimuth and bearing elevation data
Title Text
Bullock, G., Oeh, G.,  Sparagna, J.Author Text
Institute of Electrical and Electronics Engineers, Inc., Dayton, Ohio, 6 pages,
1970.  Authors employed:  Sylvania Electric Products, Inc., Sylvania
Electronic Systems Div., Waltham, Mass.
Source Text
log periodic antennas, Monopulse  antennas, radio
direction finders, spiral antennas, antenna  radiation








Solving the Inner and Outer Problem of a Ferrite AntennaTitle Text
Cernohorsky, D.Author Text
Slaboproudy Obzor, vol. 31, no. 4, pp. 172-7, 1970.Source Text
Keyword Text
The article describes one  possible solution of the radiation and input
impedance problems of a ferrite antenna.  The stated method of solution is
not entirely general and exact, but it allows a more general view of the
working of a ferrite antenna.  (Abstract source unknown, formal literature,






A Bifilar Helical Antenna with an Outer Layer of FerriteTitle Text
Cha, A. G.Author Text
University of Michigan, Ann Arbor, Michigan, Thesis, 1970.Source Text
Keyword Text
Both the characteristic equation and the far field patterns are investigated.
The characteristic equation is found  to have different branches of roots as for
the unloaded helix.  The correct branch of roots  is identified both on a
theoretical basis and on an experimental basis.  The calculated patterns
based on this particular branch of roots are in good agreement with the
measured patterns.  The antenna is found to be backfired over a wide band if
properly designed.  Tested models show that sizable reduction in diameter
results from the loading.  The analysis establishes important conditions on
the backfire and endfire operations of the class of antennas that have a wave-
like source distribution function along the axis.  (Abstract source unknown,






Information Processing Systems in Radio Astronomy and AstronomyTitle Text
Clark, B. G.Author Text
Annual Review of Astronomy and Astrophysics, vol. 8, pp. 115-38, Palo Alto,
California, Annual Reviews, 1970.
Source Text
Keyword Text
This article reviews general principles of information processing in astronomy,
on-line information-processing devices.  Several information-processing
problems are considered and a group of solutions to each by various
observatories is described including photoelectric photometry, plate-overlap
astrometry, the Minnesota proper-motion survey machine, autocorrelation
function spectrometers, interferometer and array data-processing systems,
continuum data-handling systems and pulsar-search techniques. (67







Antenna ratio calibration for the AFCRL meteor radar using OV1-17.
Radar antenna direction  finding techniques for AFCRL meteor trails
radar using OV1-17 satellite payload
Title Text
Clark, R. R., Frost, A. D.Author Text
New Hampshire Univ., Durham.,  Antenna Systems Lab., 33 pages, Astia
Document (AD)-721195-AFCRL-71-0063-SR-2, 1970.
Source Text
meteor trails, radar antennas, radio direction finders,







Satellite verification of an interferometer direction finder for meteor
radar echoes.   Satellite  verification of phase sequenced interferometer
direction finder for meteor radar echoes and wind  direction
measurement
Title Text
Clark, R. R., Frost, A. D., Glanz, F. H.Author Text
New Hampshire Univ., Durham.  Antenna Systems Lab., 51 pages, Astia
Document  (AD)-720865, AFCRL-70-0697, SR-3, 1970.
Source Text
meteor trails, radar echoes, radio direction finders,
radio interferometers, satellite instruments, wind







Use of a Two-Dimensional Array to Receive an Unknown Signal in  a
Dispersive Waveguide
Title Text
Clay, C. S., Hinich, M. J.Author Text
Wisconsin Univ Madison Dept of Geology and Geophysics. 6 pages, 1970.Source Text
acoustic detectors, direction finding, sound signals,
propagation, waveguides, signal-to-noise ratio,
Taylor's  series, numerical analysis, sensors, wave
transmission, planar arrays
Keyword Text
A relatively simple method is discussed for estimating the  phase velocity and
direction of an unknown plane-wave signal,  propagating across a two-
dimensional array in a Dispersive  waveguide. The finite Fourier transform is
applied to the  output signal of each sensor, and the phases of the smoothed
frequency components calculated.  The phases of the components  are
linearly regressed on sensor positions to produce  estimates of the wave
slowness components. Neither the phase  nor group velocity dispersion
curves need to be known, except  for upper and lower estimates of the range.
By smoothing over  frequency and transforming, estimates are obtained of the
 direction and phase velocity of the signal.  The precision of  estimates
depends on the signal-to-noise ratio, the square  root of the number of
sensors, and the number of wavelengths  that fall in the array. Each frequency
is treated separately,  so that the direction and phase velocity are obtained as
a  function of frequency. Since the individual frequency  components of the
signal are separated, the signals observed  on a large array can be combined,
even though the dispersion  is appreciable over the array.  For good signal-to-







The Theory of Microwave Line-of-Sight Propagation Through a
Turbulent Atmosphere
Title Text
Clifford, S. F. and Strohbehn, J. W.Author Text
Trans. IEEE, vol. AP-18, no. 2, pp. 264-274, 1970.Source Text
Keyword Text
In this paper, the covariance and spectra for amplitude and phase fluctuations
for a microwave signal propagated over a line-of-sight path through a turbulent
medium are calculated.  It is shown that the results derived under the
assumption that the wavelength is much smaller than the inner scale of
turbulence lo are also valid when the wavelength is equal to or greater than lo.







An Experimental Study of the Atmospheric Conditions Conducive to
High Radio Fields
Title Text
Dougherty, H. T., Krinks, R. W. and McGavin, R. E.Author Text
Telecommunications Research Report, no. OT/ITSRR 4, 1970.Source Text
troposcatter propagation, radar monitoring of
meteorological conditions
Keyword Text
The results are presented for a 13-month experimental investigation of
anomalous propagation on two overland trans-horizon paths at 185.75 MHz.
The anomalous signals, 15 to 42 dB above the long-term median and
persisting 1 to 6 hours, are described and their possible modes of propagation
are reviewed.  Surface search radar was found to be a most promising method
for monitoring the surface refractivity conditions conducive to high fields.  The
extrapolation of  the experimental results to other regions is discussed and
recommendations for further study are included.  (Abstract source unknown,






Environmental Interference Study Aboard a Naval VesselTitle Text
Elsner, R. F., Frazier, M. J., Smulkstys, L. S. and Wilson, E.Author Text
ITT Research Institute, Chicago, Illinois, sponsored by Navy Electronics




A study of nonlinear environmental sources of interference was conducted
under controlled conditions aboard the aircraft carrier, the USS Bunker Hill.
Nonlinear sources were located, tested to determine their interference-
contributions to nearby receiving antennas and then removed.
Recommendations based on this work were incorporated by the Navy as
structural modifications for existing ships and changes in new ship design.
Conclusive evidence was obtained that a ship can be "cleaned-up" by locating
and removing environmental nonlinearities.  Modern communication
complexes located aboard naval ships require that numerous transmitting and
receiving antennas are located within the confines of a single ship.  Severe
interference problems were noted aboard a number of such communication
ships.  It was discovered that major sources of this interference were external
nonlinear structures located on the ship's topside. These environmental
nonlinear sources can be classified into two major categories, nonlinear
resistance "junctions" created by metallic mating surfaces, and ferromagnetic
materials.  Nonlinear junctions were previously found to be the major sources
of environment-generated interference aboard ships.  Ferromagnetic materials
such as steel were found to generate interfering frequencies when driven by
strong fundamental currents.  (Abstract taken from authors' summary and






Amplitude, phase and angle-of-arrival fluctuationsTitle Text
Forsyth, P. A.Author Text
University Western Ontario, London, Ont., Canada, 6 pages, AGAR, Neuilley-
sur-Seine, France, pages v+179, AGAR, NATO, 1970.
Source Text
fading, ionospheric electromagnetic wave propagation,
radiowave propagation
Keyword Text





Amplification of Ionospheric Heating and Triggering of 'Spread F'
Natural  Irregularities
Title Text
Georges, T. M.Author Text
Journal of Geophysical Research, Space Physics, vol. 75, no. 31, pp. 6436-
6438, 1970.  (
Source Text
Keyword Text





Wave-Induced Fluctuations in Ionospheric Electron Content: A Model
Indicating Some Observational Biases
Title Text
Georges, T. M. and Hooke, W. H.Author Text




By assuming that a plane atmospheric wave acts on a plane-stratified F layer
in the presence of a constant geomagnetic field, we derive an  expression for
the resulting perturbations in total columnar electron content as a function of
wave and ionospheric-layer parameters and of the orientation of the column
through the ionosphere.  Although idealized, the model not only correctly
predicts the order of magnitude of the observed perturbations but also makes
visible much of the physics that determines the magnitude of wave-induced
total-content fluctuations observed by using satellite transmissions through
the ionosphere.  Geomagnetic constraints on ion motion and a tendency for
total-content fluctuation to be greatest when the ground-satellite path lies in a
surface of constant atmospheric wave phase combine to introduce strong
experimental biases that favor the observation of some waves and prevent the
observation of others.  The effects of these biases must be fully removed
before total-content measurements can yield the statistical properties of
atmospheric waves at ionospheric heights that may be useful in locating wave
sources or in characterizing the dynamic state of the ionosphere.  (Abstract






LF to VHF shipboard direction finding research Final Report, 1 Jan. 1969
- 2 Mar. 1970.
Title Text
Green, T. C., Lorenz, R., Sherrill, W. M.Author Text
Astia Document (AD)-704151,  55 pages, 1970.  Authors employed:
Southwest Research Institute, San Antonio, Texas.  (AIAA Technical Library
and NTIS)
Source Text
low frequencies, radio direction finders, ships, very
high frequencies, antennas, magnetic cores,  radio
interferometers
Keyword Text





General concepts in rawin systems.  Rawin system performance and
technical features, describing  radio direction finder design, operation,
capabilities and carrier balloons
Title Text
Hafford, W., Leviton, R.Author Text
American Meteorological Society, Boston, 9 pages, 1970.  Author Hafford
employed:  USAF, Cambridge Research Labs., Bedford, Mass.
Source Text
balloon sounding, radio direction finders, rawinsondes,








"LOCOM" - an integrated vehicle location and communication system
for command and  control of municipal fleets
Title Text
Harris, D. V., Gustaffson, S. G.Author Text
pages 14-15, IEEE, New York, NY, USA, page 51, IEEE, Vehicular
Technology Group, 1970.
Source Text
communications applications of computers, computer
applications, radio direction-finding, radiotelephony,
real-time systems, road traffic, road vehicles, traffic
control  systems, command and control of operational
vehicle fleet, vehicle status and location, control
center communication with vehicles, computer controlled
real time information dispatch,  LOCOM Integrated
Vehicle Location System, location by relay station
ranging, telephone  land line connection between
control and relay stations, duplex UHF radiotelephony
to  vehicles, 450 to 506 MHZ
Keyword Text
Command and control of any operational fleet of vehicles depends mainly
upon two basic  features:  (1) Up-to-date information on the status and
location of the various vehicles of  the fleet, and (2) Efficient and reliable
communication between the control center and the  vehicles.  The degree to
which the above are necessary are dependent, to some extent, on  the
function of the vehicles in the fleets.  For instance, emergency forces such as
police  require real-time information on status and location and extremely
reliable and efficient  communication.  Knowing the location and status of all
of the vehicles in a police fleet  makes it possible to dispatch the closest
appropriate car to the location of an incident.   This can be done in a semi
automatic manner if a computer is utilized.  It is also possible  to consider
other status parameters such as the type of vehicle, type of equipment in
vehicle, characteristics of city district to be intersected, etc., when the
optimum vehicle  is selected.  This paper describes the "LOCOM" Integrated
Vehicle Location and  Communication System which provides a means for
effective command and control of an  operation utilizing a fleet of vehicles.
Examples of users are police forces and other  municipal agencies, bus






Measurement arrangement for the investigation of the ability of direction
finding.  Auditory  direction finding ability, discussing experimental
arrangement, white noise production test  conduction and statistical
evaluation
Title Text
Haustein,  B. G., Schirmer, W.Author Text
Hochfrequenztechnik Und Elektroakustik, Vol. 79, pages 96-101, 1970.
Authors employed:  W.Dresden, Technische Universitaet, Dresden, East
Germany
Source Text
auditory perception, bearing (direction), experiment
design, loudspeakers, noise propagation,  statistical







A continued study of the mechanisms of emission generation and
whistler propagation Final  Report, 1 Oct. 1969 - 30 Sep. 1970.
Magnetospheric  plasma  diagnostics  and  whistler  electrodynamics
including direction finding techniques
Title Text
Helliwelll, R. A.Author Text
Stanford Univ., Calif.  Electronics Labs., 23 pages, Astia Document (AD)-
717781-AFOSR-70-2985TR, 1970.
Source Text
electrodynamics, magnetosphere, plasma diagnostics,
radio direction finders, whistlers,  communication
equipment, electromagnetic radiation, navigation aids,







Application of summation procedure before demodulation for increased
sensitivity of automatic large-base Doppler direction finder.  Summing
filter for increased sensitivity of large Doppler  direction finder
Title Text
Hoering, H. C.Author Text
PH.D. Thesis from:   Technische Univ. Munich (West Germany) Fakultaet fuer
maschinenwesen und elektrotechnik., 161 pages, 1970.
Source Text
Doppler radar, feedback frequency modulation, tracking
filters, frequency modulation, radar  tracking, signal







The Ionospheric Response to Internal Gravity Waves. 1. The F2 Region
Response
Title Text
Hooke, W. H.Author Text




The F2 region ionospheric response to individual internal gravity waves is
calculated as a function of the azimuth of wave propagation.  This response is
shown  to be highly anisotropic, with the anisotropy itself depending on the
wave parameters, the geomagnetic dip, and the prevailing ionization density
gradient.  Because the ionization density gradient changes with time of day
and season, the ionospheric response and hence the traveling ionospheric
disturbance statistics themselves should exhibit corresponding diurnal and
seasonal variations.  The physical basis for the anisotropy of the ionospheric
response is discussed.  (Abstract source unknown, formal literature, English






Ionospheric Response to Internal Gravity Waves. 2. Lower F Region
Response
Title Text
Hooke, W. H.Author Text




The response of the lower F region ionosphere to individual internal gravity
waves to calculated as a function of the azimuth of wave propagation.  This
response is shown to be highly anisotropic, with the anisotropy itself
depending on time of day, season, wave parameters, height, and geographic
and geomagnetic location.  Wave-associated changes in photo ionization
rate, and their dependence on the degree of alignment between the incoming
solar radiation flux and surfaces of constant wave phase, play a dominant role
in determining the anisotropy.  Wave-associated changes in attachment-like
chemical loss are also important.  The response of the lower F region
ionosphere to internal gravity waves therefore differs fundamentally from the
response at higher levels, where ion lifetimes are long and wave-associated
photochemical effects can be ignored, so that geomagnetic constraints on ion
motion play the primary role in determining the anisotropy.  (Abstract source






Ionospheric Response to Internal Gravity Waves. 3. Changes in the
Densities of the Different Ion Species
Title Text
Hooke, W. H.Author Text




Changes in the densities of atomic oxygen and molecular ions produced by
internal gravity waves are calculated as a function of the azimuth of wave
propagation.  Because these two ion species play different roles in the
photochemistry of the lower F region, the waves change their densities
differently, thus producing changes in F region ion composition.  Wave-
associated changes in photo ionization rate appear to be quite important in
this connection, with wave-associated changes in the loss rate β (and their
temperature dependence) being somewhat less significant.  (Abstract source






Ionospheric Response to an Isotropic Spectrum of Internal Gravity WavesTitle Text
Hooke, W. H.Author Text
Journal of Planetary and Space Science,  vol. 18, pp. 1793-1797, 1970.Source Text
Keyword Text
This paper presents computer-produced tonal-value plots in which darkness or
intensity are used to display the ionospheric response to an isotropic
spectrum of internal gravity waves.  Each plot shows at a glance those
portions of the wave spectrum, i.e., those wave periods and azimuths of
propagation, producing the ionospheric irregularities of greatest magnitude.
Arrays of the plots illustrate the variations of this response with time of day,
season, latitude, geomagnetic dip, and height.  (Abstract source unknown,










Air Force Systems Command, Wright-Patterson AFB, Ohio.  Foreign
Technology Division, 14 pages, Translation into English from radio Moscow,
No. 7, 1969, pages 11-13, Astia Document (AD)-707181-FTD-HT-23-251-701,
1970.
Source Text
radio equipment, radio navigation, radio direction







Search radar antennas for Monopulse direction finding.  Rundsicht-
Radarantennen fuer Monopulspeilung
Title Text
Jatsch, W.,Trentini, G. V.Author Text
Frequenz, Vol. 24, pages 144-149, 1970.  (AIAA Technical Library)  Author
employed:  Siemens Ag, Zentral- Laboratorium fuer Nachricdtentechnik,
Munich, West Germany
Source Text
antenna radiation patterns, Monopulse antennas, radar
antennas, radio direction finders, search  radar,
antenna feeds, horn antennas
Keyword Text
Search radar antennas for Monopulse  direction finding with radiation pattern







Johnson, M. R., Russell, P. D.Author Text
US Coast Guard, Washington, DC, USA, X/13 pages, Radio Tech.
Commission for Marine Services, Washington, DC, USA, page 86,1970.
Source Text
alarm systems, marine systems, position measurement,
radio, radio direction-finding,  satellite links,
ships, distress alerting and location system, emergency
beacon, satellite relay
Keyword Text
This paper outlines a concept for a distress alerting and location system
utilizing an  emergency beacon and satellite relay.  It does not propose a
specific operational system  but merely suggests how the techniques could






Advanced 1000 MHZ systemsTitle Text
Kennedy, J. B.Author Text
ITT, Nutley, NJ, USA, pages 208-12, IEEE, New York, NY, USA, page 448,
IEEE, Dayton Section Aerospace and Electrics Systems group, American
Inst., Aeronautics and Astronautics, Inst. Navigation, 1970.
Source Text
aircraft, frequency allocation, radio direction-
finding, radio navigation
Keyword Text
The band 962-1215 MHZ is presently occupied by the TACAN Navigation
System and by  IFF/ATCRBS.  These two services exploit only a small
fraction of the information  capacity of this ample and choice portion of the
EM spectrum.  This growth potential and  the pressure of economic factors
has stimulated the development of new functions which  are compatible with
or expansions of both TACAN, the principle tenant of the band, and  IFF.  This







Handbook of Electromagnetic Propagation in Conducting MediaTitle Text
Kraichman, Martin B.Author Text
Handbook of Electromagnetic Propagation in Conducting Media,
Headquarters Naval Material Command, NAVMAT P-2302, 1970
Source Text
Keyword Text
ABSTRACT:  The study of electromagnetic propagation in conducting media
has grown considerably in the last two decades and has been accompanied
by the usual proliferation of published results in both the open literature and
the reports of government and industry.  It is therefore desirable as an aid to
students and researchers in this field to have available a single source that
presents and explains the principal results of these investigations.  This
handbook is written for the purpose of supplying such an aid.  Closed form
expressions together with explicit conditions for their validity are presented for
the time harmonic electromagnetic fields of plane waves, electric and
magnetic dipole sources, finite length electric antennas,  and long lines in
infinite, semi-infinite, and layered conducting media.  Rationalized mks units
are used throughout the book.  To avoid covering material that is
comprehensively covered elsewhere, the present treatment emphasizes those
cases in which either the source or the field point or both are in the
conducting medium.  Ionospheric effects on the electromagnetic propagation
are neglected as are also the many applications  to geophysical prospecting.
Appendices are included on the electrical properties of conducting media,
dipole approximation scattering, antenna impedance, and ELF and VLF
atmospheric noise.  Although the mathematical details of the derivations of
the expressions listed are not given, the basic physical approach is
mentioned and suitable references are cited so that the interested reader may







Attainment of Diffraction Limited Resolution in Large Telescopes by
Fourier Analyzing Patterns in Star Images
Title Text
Labeyrie, A.Author Text
Astronomy and Astrophysics, vol. 6, pp. 85-7, 1970.Source Text
speckle interferometry, Michelson interferometry, image
processing, aperture synthesis
Keyword Text
Resolution in excess of the limitation set by seeing, and reaching the
diffraction value, can be obtained on star features by laser processing the
speckle pattern observed in short exposures made with a large telescope.
The technique may be considered as an extension of the Michelson stellar
interferometry; it is applicable to star diameter measurements and stellar
system studies.  (Abstract source unknown, formal literature, English






Characteristics of a satellite navigation system operated in conjunction
with a user inertial  system
Title Text
Leonard, B. P., Woodford, J. B.Author Text
Aerospace Corporation, El Segundo, CA, USA, 8 pages, AGAR, Neuilly-sur-
Seine, France, pages vi+267, NATO, AGAR, 1970.
Source Text
aerospace, navigation, radio navigation, satellite
links, traffic control systems,aerospace, navigation,
satellites, inertial system, characteristics, traffic
control,  direction finding, velocity, position, global
area coverage, 3-dimension measurements,  real-time
measurements, system saturation
Keyword Text
Navigation systems, because of their relatively high cost, are preferably
designed to serve  a broad class of users.  A set of system properties which
will satisfy the requirements of  virtually all users of navigation systems are:
wide area or global coverage, continuous  availability, three-dimension
position and velocity fixes, real-time measurements, accuracy  to a few tens
of feet in position, accuracy to a fraction of a foot per second in velocity,
usable on rapidly maneuvering vehicles, no radiation from user, no system
saturation,  equipment adaptable to many classes of users, totally self-
contained.  No system possesses  all of these features.  However, a hybrid
system composed of a high precision  satellite-based navigation aid coupled
with an inertial navigator can provide a viable  approximation to them.  This
paper describes such a satellite-based navigation aid and  indicates the






General Concepts in Rawin SystemsTitle Text
Leviton, R., Hafford, W.Author Text
Air Force Cambridge Research Labs L G Hanscom Field Mass. Report
AFCRL-70-0650, 10 pages, 1970.
Source Text
meteorological instruments, design, atmospheric
sounding,  radiosondes, meteorological balloons, upper
atmosphere,  atmospheric temperature, direction
finding, ultrahigh  frequency, weather forecasting,
meteorological parameters,  telemetering data, radio
equipment ,AN/GMD-1, AN/GMD-2, AN/GMD-4, NTISAF
Keyword Text
The standard operational technique of obtaining upper air  measurements of
wind and the thermodynamic parameters  (temperature, pressure and
humidity) is through the use of a  1680-MHZ radio direction finder which can
automatically track  a balloon borne radiosonde to well over 100,000 ft in
height.  This equipment, which bears the military nomenclature of Rawin  Set
AN/GMD-(), has been in field use for close to 20 years.  (The U. S. Weather
Bureau has an equivalent nonmilitary  version of this equipment.) The original
equipment, AN/GMD-1,  required the computation of height from a solution of
the  hydrostatic equation with the subsequent wind determination  subject to
large errors at low tracking angles.  A major  modification, the AN/GMD-2,
utilizing a transponding  radiosonde, added a slant-range measurement to the
system,  thus greatly improving its wind sensing capability. The  AN/GMD-4,







Frequency selective conical scanning, using waveguide mode
conversion
Title Text
Lockett, N. J. L., Shinn, D. H.Author Text
Marconi Co. Ltd., Gt. Baddow., UK, pages 257-62, IEE, London, UK, pages
viii+46, IEE, Electronics Division, IEEE, IERE, 1970.
Source Text
antenna feeders, radio stations, reflector antennas,
satellite relay systems, tracking  systems
Keyword Text
Nearly all large earth terminals for use with communications satellites are
provided with  more than one system for tracking, e.g. manual, programmed,
and automatic.  For  automatic tracking it is necessary that a direction finding
arrangement should be built into  the antenna.  The arrangement described in
this paper has been incorporated into the  antennas known as Goonhilly 2,
Bahrain and Hong Kong 1.  Conical scanning is a well  established means of
providing direction finding.  For a Cassegrain antenna it can be  achieved







Estimating Target Locations from Target Bearing MeasurementsTitle Text
Melsa, James L, Sundstrom, D. E. and Judd, L. F.Author Text
Southern Methodist University, Information and Control Sciences Center,
Dallas,  Texas, DDC No. AD 714 716, 1970.
Source Text
navigational aids, direction finding, position finding,
numerical analysis, jet planes, radio receivers, radio
transmission, white noise, algorithms, vector analysis,
Kalman filters, estimation theory
Keyword Text
The problem of combining angular measurements from an airborne direction-
finding (DF) receiver to obtain position fixes is considered.  If the position fixes
are used to locate a ground-based transmitter with respect to known aircraft
locations, the problem is referred to as reconnaissance, passive ranging, or
passive location finding.  The related navigation  problem, often called fixing,
involves locating an aircraft with respect to a known ground transmitter.
Various authors have presented basic formulations of the statistics of the
location estimate, the effects of receiver measurement inaccuracies, and the
effects of uncertainties in aircraft position and dynamics.  Stansfield, in a
basic paper, proves that the position coordinates obtained through DF fixing
have a jointly normal probability density function.  Butterly considers the
reconnaissance problem and presents formulas to determine the minimum
angular accuracy necessary to achieve a specified location accuracy.
Ancker extends Stansfield's results to include the effect of uncertainty in the
location of the DF station.  (Abstract source unknown, technical report,






Estimating Target Locations from Target Bearing MeasurementsTitle Text
Melsa, James L., Sundstrom, D. E., Judd, L. F.Author Text
Southern Methodist University, Dallas, Texas, Information and Control,
Sciences Center.  Report AFOSR-70-2647TR, 8 pages, 1970.
Source Text
navigational aids, direction finding, position finding,
 numerical analysis, jet planes, radio receivers, radio
 transmission, white noise, algorithms, Taylor's
series, vector  analysis, Kalman filters, estimation
theory, NTISAF
Keyword Text
The problem of combining angular measurements from an airborne  direction-
finding (DF) receiver to obtain position fixes is  considered. If the position fixes
are used to locate a  ground-based transmitter with respect to known aircraft
locations the problem is referred to as reconnaissance,  passive ranging, or
passive location finding. The related  navigation problem, often called DF
fixing, involves locating  an aircraft with respect to a known ground
transmitter.   Various authors have presented basic formulations of the
statistics of the location estimate, the effects of receiver  measurement
inaccuracies, and the effects of uncertainties in  aircraft position and
dynamics.  Stansfield, in a basic paper,  proves that the position coordinates
obtained through DF  fixing have a jointly normal probability density function.
Butterly considers the reconnaissance problem and presents  formulas to
determine the minimum angular accuracy necessary  to achieve a specified
location accuracy. Ancker extends  Stansfield's results to include the effect of
uncertainty in  the location of the DF station. Demetry presents recursive
estimation algorithms in the reconnaissance problem, making  use of a
constant-acceleration model of the target bearing  dynamics.  This paper
primarily considers the reconnaissance  problem with some attention given to






Theory and performance of a matched-filter Doppler direction-finding
system.  Radio direction  finding technique for application to matched
filter Doppler direction finding system
Title Text
Myers, G. A., Orejuela, H.Author Text
Naval Postgraduate School, Monterey, Calif., 183 pages, Astia Document
(AD)-720699-NPS-52MV70091A, 1970.
Source Text
Doppler effect, radio direction finders, signal







Nonlinear computational methods of direction finding technology.
Direction finding problems  involving several waves of same frequency,
discussing nonlinear computation methods with hybrid  computers
Title Text
Nixdorff, K.Author Text







Minimum performance standards - Airborne radio receiving and
direction finding equipment  operating within the radio frequency range
of 200-850 kilohertz.  Minimum performance standard  for airborne radio
receiving and direction finding equipment operating within radio
frequency  range of 200-850 kilohertz
Title Text
no authorAuthor Text
Radio Technical Commission for Aeronautics, Washington, D. C., 70 pages,
Report DO-142-RTCA-158-61/DO-111, 1970.
Source Text
airborne equipment, performance tests, radio direction
finders, radio receivers, standards, quality  control,












Conference:  Position finding and navigation in space, air and at sea,
Hamburg, October 1969.  Conference Proceedings  of the International
Congress, Hamburg, West Germany, October 28-30, 1969. Published by
Duesseldorf, Deutsche Gesellschaft Fuer Ortung Und Navigation, Volume 2,
272 pages, 1970.  (AIAA Technical Library)
Source Text
conferences, navigation position (location), air
navigation, frequency distribution, radio direction








A Dual-Mode Log-Periodic Spiral Antenna for Bearing DeterminationTitle Text
Oeh, G., Bullock, G., and Sparagna, J.Author Text
NAECON '70; IEEE National Aerospace Electronics Conference
Proceedings, Dayton, Ohio, May 18-20, 1970, pp. 194-9, Dayton, Ohio,
Institute of Electrical and Electronics Engineers, Inc., 1970.
Source Text
Keyword Text
This paper considers the concept, theory of operation, and accuracy of a dual-
mode planar log spiral DF antenna system developed and investigated at
Sylvania.  The DF technique is unique in that azimuth and elevation bearing
data may be derived from a single antenna element on a monopulse basis.
The paper presents a system analysis with experimental hardware verification
of this DF technique.  The significance of this technique is that it permits a
minimum of receiver and microwave electronics to be used thereby making it
highly desirable from the point of view of overall size, weight, and power
requirements in a given application.  (Authors' abstract, proceedings, English






A dual-mode log-periodic spiral antenna for bearing determinationTitle Text
Oeh, G., Bullock, G., Sparagna, J.Author Text
Sylvania Electronic Systems, Waltham, MA, USA, pages 194-9, IEEE, New
York, NY, USA, page 448, IEEE, Dayton Section Aerospace and Electrics
Systems Group, American Institute Aeronautics and Astronautics, Institute
Navigation, 1970.
Source Text
antennas, radio direction-findingKeyword Text
Considers the concept, theory of operation, and accuracy of a dual-mode
planar log spiral  D.F. antenna system.  The technique is unique in that
azimuth and elevation bearing data  may be derived from a single antenna
element on a Monopulse basis.  The paper presents  a system analysis with
experimental hardware verification of this D.F. technique.  The  significance of
this technique is that it permits a minimum of receiver and microwave
electronics to be used thereby making it highly desirable from the point of






A Transmitter for Tracking WildlifeTitle Text
Patton, David R., Dickie, Robert T., Boeker, Erwin L., and Scott, Virgil
E.
Author Text
Forest Service, U.S. Department of Agriculture, Rocky Mountain Forest and
Range Experiment Station, U.S.D.A. Forest Service Research Note RM-114,
issued 1968, revised 1970.
Source Text
Keyword Text
Schematics are presented for a transmitter with an amplifier stage to increase
receiving distance.  Weight of the transmitter with one battery is 2 ounces,
maximum battery life is 45 days, and maximum receiving distance is 2½







A Ray Tracing Digital Computer Program for the Study of
Magnetospheric Duct Propagation
Title Text
Ramasastry, Jayaram and Walsh, Edward J.Author Text
National Aeronautics and Space Administration, Electronics Research




A general description of the program is presented with all the detailed
information necessary for a non-programmer to run the program in ray tracing
analysis.  A programming manual containing detailed information on the
program structure is included.  The program is designed to operate in the IBM
7094 IBSYS environment, and is written in FORTRAN 4, but utilizes a MAP
assembler subroutine to integrate the differential equations.  The program
consists of an executive routine which governs program flow, an input section
to assess the initial data necessary to operate the program, an output which
prints a history of the path of the ray and under option governs the generation
of a plotting tape, three mathematical models which characterize the
electromagnetic properties of the magnetosphere, and an integration routine
which evaluates the differential equations.  (Authors' abstract, technical






A nonlinear synthesis problem for a plane antenna aperture.  Nonlinear
synthesis for  direction-finding plane antenna aperture
Title Text
Ramm, A. G.Author Text
Radiotekhnika I Elektronika, Vol. 15, pages 591-593, 1970.Source Text








Ionospheric Electron Content at Temperate Latitudes During the
Increasing Phase of the Solar Cycle
Title Text
Rao, N. N., Yeh, K. C. and Youakim, M. Y.Author Text
Australian Journal of Physics, 1970.Source Text
Keyword Text
Ionospheric electron content results obtained from the radio beacon satellite
BE-B during the increasing phase of the solar cycle 1964-8 are presented.
The diurnal, seasonal, solar cycle, latitudinal, and day-to-day variations of
electron content are discussed.  (Abstract source unknown, formal literature,






Periodic azimuth deviations in satellite direction finding.  Satellite
tracking by radio direction  finder, noting periodic azimuth deviations
related to ionospheric Faraday effect
Title Text
Reichert, A.Author Text
Archiv Der Elektrischen Uebertragung, Vol. 24, pages 513-518, 1970.Source Text
azimuth, faraday effect, ionospheric propagation,
periodic variations, radio direction finders,
satellite tracking, beacon satellites, radio frequency







Beverage-Element Array DevelopmentTitle Text
Reynolds, J. M.Author Text
Rome Air Development Center, Griffiss AFB, N.Y., circa 1970.Source Text
Keyword Text
A proposed constrained-lens beamforming system for a Beverage-element
linear array that was reported in a previous paper was tested and found to be
unsatisfactory for operational use.  An improved Beverage-element has been
developed and tested.  A thirty-two element linear array of the new elements
has been erected, flight tested, and deployed with an OTH backscatter radar.
Maximum height of the array above ground is 4 feet.  Measured antenna
patterns show very good power gain and low backlobes and sidelobes.  The
array has been deployed with a backscatter radar since September 1970.
Target detections during this period have been good and a significant
reduction in interference has been observed.  The array aperture is being
extended to 64 elements and a new beamforming system that develops 50
simultaneous beams in a 60-degree azimuth sector is being installed.  Cost
of the new system was found to be comparable to that of the constrained lens
type.  The array aperture is not quantized at any level in the beamforming
process and true element-by-element delay-line control of beam position is
employed.  A switching system is also being installed to reverse all beams
and place the 60-degree azimuth coverage in the back quadrant.  It appears,
based upon results obtained, that the RMS sidelobe level of a linear array of
Beverage elements is significantly lower than that obtained from arrays of
dipole or log periodic elements.  Further, the importance of minimum RMS
sidelobe level and the effect of beamwidth and sidelobes on radar target
detection, resolution, and azimuth precision are analyzed, with the conclusion
that reduction of sidelobe levels can significantly improve the radar target
data, while beamwidth variations for a given aperture are not especially







Modulation Lanes in the Dynamic Spectra of Jovian L BurstsTitle Text
Riihimaa, J. J.Author Text
University of Colorado, Department of Astro-Geophysics, Boulder, Colorado,
Astron. and Astrophys. 4, pp. 180-188, 1970.
Source Text
Keyword Text







Tropical Propagation Research, Volume 3Title Text
Robertson, Richard G., Hicks, John J., et al.Author Text
Atlantic Research Corporation, Jansky and Bailey Engineering Department,
Alexandria, Virginia, final report, DDC No. AD 714 300, 1970.
Source Text
Keyword Text
The over-all objective of this program is to collect and analyze radio
propagation data from actual representative environments needed to advance
the state of the art in the design and development of improved radio
communication systems in these environments.  The report summarizes the
results of a series of specialized measurements, using pulse and swept-
frequency transmitted signals.  Various types of amplitude, frequency, and
phase displays were recorded at the test receiver locations.  The objective of
these measurements was to obtain data which exhibit the multipath
characteristics of the jungle path.  The report discusses the methods of
making these measurements, and the results of a limited analysis of the
data.  The probability distributions of signal amplitude at VHF in the tropical
rain forest test area in Thailand are presented.  These distributions are
generally a prerequisite to the practical estimation of error rate  performance
of digital, or wideband, systems in this  type of environment.  An example is
given in which the experimental probability distributions are used to obtain the
error rate in an FSK modulation system in this type of environment.  (Authors'






Some considerations on microwave passive repeatersTitle Text
Rudilosso, C.
Editor:  Bognar, G.
Author Text
1st. Superiore Post Te1ecomunicazioni, Rome, Italy, 9 pages, Akademiai
Kiado, Budapest, Hungary, pages viii+320, Hungarian Acad. Sci., Sci. Soc.
Telecommunication, Internat-Union Radio Sci., 1970.
Source Text
microwave links, radiowave propagation, repeatersKeyword Text
The intention of the present paper is to emphasize the fact that even very
small errors in  sighting - and definitely those inevitable errors connected with
the methods of checking  the sighting or the small fluctuations in the sighting
due to variations in the angle of arrival  in the layer of the troposphere - give
rise to variations in the insertion loss of the reflector,  which, in particular
cases depending upon particular values of the parameters of the link  itself,






Antenna study for HF D/F application.  Satellite antenna design for HF
direction finder  applications, Annual Report, 1 Nov. 1969 - 30 Sep. 1970
Title Text
Russell, R. G., Cooper, S. E.Author Text
Syracuse University Research Corp., N. Y.  Defense Systems Div., 248
pages, Astia Document (AD)-726400-DSL-R-298, 1970.
Source Text
antenna design, radio direction finders, satellite








Bounds on bearing estimation error with linear arraysTitle Text
Seidman, L. P.Author Text
Bell Telephone Labs., Whippany, NJ, USA, 1 page, IEEE, New York, NY,
USA, page 96, IEEE, Information theory group, Union Radio Scientifique
Internationale, US Air Force, Office Science Research, 1970.
Source Text
antenna arrays, radio direction-findingKeyword Text
Abstract only given, substantially as follows:  Applies bounding techniques to
calculate  bounds on the error obtainable when a linear array of sensors is
used to estimate the  bearing of a signal source.  The Cramer-Rao lower
bound is evaluated and compared with  lower bounds on RMS error developed
by Ziv and Zakai and modified by the present  author.  Ziv's bounds on bias






Finding the position of lightning flashesTitle Text
Stansbury, E. J., Austin, G. L.Author Text
McGill University, Montreal, Quebec, Canada, pages 313-14, American
Meteorological Society, Boston, MA, USA, pages x+465,1970.
Source Text
atmospheric electricity, atmospherics, lightning, radar
applications, meteorology, atmospheric electricity,
lightning flashes, discharges, storm
Keyword Text
The radiowave signal from lightning discharges may be used to locate the
event by using  two or more direction finders and triangulation.  Usually this is







The effect of amplitude pulsations of a received signal on the operation
of a tracking direction  finder with conical scanning.
Title Text
Taraskin, A. M.Author Text
Astia Document (AD)-708444-FTD-HT-23-179-70, 15 pages, 1970. Translation
 into English from Tr.  Uralsk.  Politekhn.  Inst. Sverdlovsk, No. 168, pages 59-
67, 1968.  (AIAA Technical Library and NTIS)  Author employed:  Air Force
Systems Command, Foreign Technology Div., Wright-Patterson AFB, Ohio.
Source Text
conical scanning, radio direction finders, radio
tracking, radio frequency interference, radio signals
Keyword Text
Effect of amplitude pulsations of received signal on operation of  tracking






Precision phase center measurements of horn antennas.Title Text
Teichman, M.Author Text
IEEE Transactions Antennas Propagate, Vol. AP-18, No. 5, pages 689-90,
Sept 1970.  Author employed:  IBM Corp, Gaithersburg, MD.
Source Text
radio antennas, hornKeyword Text
In many applications such as precision direction finding systems, high-
resolution  Monopulse systems, and interferometers, it has become
necessary to determine the phase  patterns of the radiating element to a high
degree of accuracy.  A precision phase  measurement technique for
determining the phase centers of horn antennas at X band is  presented.  The
results indicate that an apparent phase center of radiation can be  determined






Monte Carlo Studies on the Electromagnetic Component of Extensive
Air Showers
Title Text
Thielheim, K. O. and Beiersdorf, R.Author Text
Journal of Physics-General Physics, (G.B.), vol. 3A, pp. 79-88, 1970.Source Text
Keyword Text
On the basis of three-dimensional Monte Carlo simulations on the hadronic
component of extensive air showers the electromagnetic component of
extensive air showers has been investigated theoretically using approximative
electromagnetic cascade theory.  Results include the relation between mean
total electron number and primary energy as well as mean lateral distribution
of electrons.  Fluctuations of parameters of the structure function, central
density and width of density distribution in sets of showers with given initial
conditions are presented and found to be strong.  The origin of observed
deviations of electron density distribution from uniformity and axial symmetry
is investigated with the help of calculated electron density matrices, the
elements of which are electron numbers in squares of 10 cm x 10 cm.  We
find that contributions to such fluctuations due to the influence of primary
mass number on the development of the hadronic component are small in
comparison with contributions originating from fluctuations in the development
of the electromagnetic cascades or from fluctuations connected with the
detection of particles.  Therefore, we conclude that, under conventional
assumptions concerning nuclear interaction parameters, there is no
possibility of inferring primary composition from observed multi-core structures
in the electromagnetic component for vertical incidence of showers and for
observations at sea level.  (Authors' abstract, formal literature, English






Nonlinear estimation theory applied to long range energy emission
locating.
Title Text
Titus, H., Pope, J. W. Jr.Author Text
Institute of Geophysics and Planetary Physics, LaJolla, Calif, IEEE,
Proceedings Symposium, Nonlinear Estimation Theory and Its Applications,
San Diego, Calif, Sept 21-23 1970, pages 267-70, 1970.
Source Text








Simulation of urban locator systemsTitle Text
Turin, G. L.Author Text
page 11, IEEE, New York, NY, USA, page 51, IEEE, Vehicular Technology
Group, 1970.
Source Text
administrative data processing, radar applications,
road traffic, road vehicles,  simulation, traffic
control systems, large scale urban location monitoring
schemes, vehicles, common user system, central
processing, radiolocation techniques, urban propagation
medium perturbations, simulation
Keyword Text
The is much current interest in the concept of large-scale urban location-
monitoring  systems, in which the positions of large numbers of objects -
mostly vehicles - are  simultaneously monitored and displayed on a map
overlay.  Many configurations of such  a system have been envisaged.  One
possibility is a common-user system in which, say,  fire, police, transit, post-
office and other services share common vehicle-polling and  central-
processing units, but have separate display consoles.  Each service's
requirements  (location accuracy, frequency of updating, etc.) can be set into
the system separately.  Of  central importance in a system of this type is the
location sub-system.  Again, various  possibilities have been studied:
odometer and wheel-bearing integrators, proximity-post  arrays, LORAN and
active radio ranging.  We report here on our work on the analysis and
simulation of radio-location techniques.  Unfortunately, due to the very severe
multipath  perturbations in the urban propagation medium, "time of arrival" is
only vaguely specified.   In fact, multipath disturbances constitute a major
source of location error.  Having  simulated the multipath medium, it was then
possible to simulate and compare several  ranging techniques.  One such
technique is phase ranging:  a low frequency tone is phase  modulated onto a
carrier and transmitted, and the phase of the demodulated tone is  recorded
at the receiver.  We have obtained histograms of range error by simulating a






Navigation systems.  Fundamentals of low- and very-low-frequency
hyperbolic  techniques.
Title Text
van Etten, J. P.Author Text
ITT Avionics Division, Nutley, NJ, Electrical Communication, Vol. 45, No. 3,
1970, pages 192-212, 1970.
Source Text
navigation, direction finding systems, air navigationKeyword Text
Low-frequency and very-low-frequency hyperbolic navigation systems are
becoming of  increasing importance in the world community.  The three most
widely used of this  category of systems are DECCA, Loran C/D and Omega.
The paper describes the  fundamentals of each of these systems and the
extent of the present and announced  planned ground implementation of the






Radio direction finding.  Theoretical principles of radio direction finding
and operation of radio direction finders
Title Text
Vartanesyan, V. A.Author Text
Army Foreign Science and Technology Center, Washington, D. C., 234
pages, Translation Into English of the book `Radiopel Engatsiya' Moscow, Mil.
Publishing house of the Ministry of Defense, of the USSR, 1966, Astia
Document (AD)-714509-FSTC-HT-23-828-70, RA-012-68, 1970.
Source Text
homing devices, radio direction finders, radio








Radio direction finding - Selected portions from chapter 5.   Theoretical
principles of radio  direction finding, equipment operation, and ground
device application
Title Text
Vartanesyan, V. A.Author Text
Air Force Systems Command, Wright-Patterson AFB, Ohio. Foreign
Technology Div., 38 pages, Translation into English from Radiopelengatsiya
/Moscow/, 1966, pages 127-150, Astia Document (AD)-706197-FTD-MT-24-
384-69, 1970.
Source Text
homing devices, radio antennas, radio direction
finders, radio receivers, guidance (motion), radio







Elements of the theory of direction finding of a celestial body in a plane
from a moving platform. Radio direction finding of celestial bodies from
moving platform, determining plane rotation  effects on angle
measurements
Title Text
Vorobev, L. M.Author Text
Kosmicheskie Issledovaniia, Vol. 8, pages 360-364, 1970.Source Text
bearing (direction), celestial bodies, radio direction







A bibliography of wildlife movements and tracking systems.Title Text
Werber, M.Author Text
Report NASA-CR-130380, 78 pages, 1970.  (AIAA Technical Library and
NTIS) Author employed:  George Washington University, Department of
Medical and Public Affairs, Washington, D.C.
Source Text
animals, bibliographies, biology, wildlife
radiolocation, biotelemetry, homing, orientation,
tracking  (position)
Keyword Text
A bibliography is presented consisting of 1,005 references concerned with
animal orientation,  homing, navigation, migration, an home range
movements, and the various methods of tracking  and monitoring such
behavior through biotelemetry, radar, and various banding and tagging
techniques.  A majority of the publications appeared between 1950 and 1970,
although the most  intensive search was made of the 1965-1970 period.  A
small number of older articles and books  were included because they
appeared to have one special or unusual value.  The references have  been
organized in two ways.  First, they are grouped in primary categories on the
basis of the  behavior involved such as orientation, homing, etc., and the
methods of tracking. Second, within  each of the resulting major areas, the
items are arranged in terms of the species of animal.  This  sequence is
maintained throughout the bibliography and in many cases represents a rank






Automatic vehicle location from earth orbiting satellitesTitle Text
Wood, P.Author Text
IEEE, New York, NY, page 16, USA, page 51, IEEE, Vehicular Technology
Group, 1970.
Source Text
automatic control, radio direction-finding, road
vehicles, satellite links, automatic vehicle location,
Earth orbiting satellites, US inter urban traffic, GEC
demonstration with ATS 1 and ATS 3 satellites, 1
nautical mile accuracy
Keyword Text
Most long distance traffic moves over areas where the population density is
low and there  is no ready means of determining the exact location of a
vehicle at a given time.   Techniques which are applicable to a city with high
density traffic and advanced  communications, are not applicable to thinly
populated, remote areas, and it is here that  a satellite system, capable of
covering the whole conterminous United States, is most  applicable.  The
General Electric Company, under contract to NASA, have demonstrated  the
potential of satellite location systems in an experiment using the ATS-1 and
ATS-3  satellites.  Accuracies as high as 1 nautical mile have been achieved






Landing approach using the `Svod' system.  Landing approach
maneuvering using radio direction  finder of `Svod' system
Title Text
Zakharon, V.Author Text
Joint Publications Research Service, Washington, D. C., 9 pages, Translation
into English from Aviats. I Kosmonavt.Moscow, No. 6,  1970, pages 14-15,
Report JPRS-51258, 1970.
Source Text
approach indicators, instrument approach, radar








Some Problems in Designing Radio Interferometers with Independent
Reception
Title Text
Alekseev, V. A., Gatelyuk, E. D., Krotikov, V. D., et al.Author Text
Izv. VUZ Radio Fiz. (U.S.S.R.), VOL. 13, NO. 1, PP. 5-15, English
translation in Soviet Radiophys. (U.S.A.), January 1970.
Source Text
Keyword Text
The main design principles are considered.  Estimations of the sensitivity of
interferometric correlometers with processing in digital form using a binary
code and a computer are given.  Possible methods of constructing radio
interferometers with high resolution are discussed.  (24 references) (Abstract







Frequency Spectrum of Air Shower Radio PulsesTitle Text
Allan, H. R., Clay, R. W. and Jones, J. K.Author Text
Nature, vol. 225, pp. 253-4, 17 January 1970.Source Text
Keyword Text
We have already described experiments at Haverah Park on the radio
emission from extensive air showers at frequencies of 32 MHz and 44 MHz.
We now report measurements at 2 MHz and 408 MHz.  Taken together, the
information allows us to construct a tentative frequency spectrum for the
radiation; the results seem to confirm the spectrum obtained recently by
Spencer, but cover a larger frequency range.  (Authors' abstract, formal






Minimum Performance Standards: Airborne Radio Receiving and
Direction Finding Equipment Operating within the Radio Frequency
Range of 200-850 KiloHertz
Title Text
AnonymousAuthor Text
Radio Technical Commission for Aeronautics, Washington, D.C., DO-142,
RTCA-158-61/DO-111, STAR No. N71-18108, 8 January 1970.
Source Text
Keyword Text
The performance standards presented are intended to provide a means of
assurance that the equipment will perform its intended function under all
conditions, including IFR, normally encountered in routine aeronautical
operations.  In order to accomplish this, the specifications are arranged under
the following headings: (1) general standards, (2) minimum performance
standards under standard operating conditions, and (3) minimum performance
standards under environmental test conditions.  Recommendations for
methods for measurement, standard test conditions, and methods of test are







Signal Analyzer for a Radio Direction FinderTitle Text
AnonymousAuthor Text
Patent No. UK 1178111, Assignees:  Telefunken, filed 27 September 1962,
original  patent applied, No. Germany T20856, priority date: 28 September
1961, published 21 January 1970.
Source Text
radio direction finding, signal processingKeyword Text
The analyzer receives and displays simultaneously pulse signals from several
transmitters as spots on a CRT.  The directions and distance of the spots
from a reference point indicating respectively the direction, and the signal
strength of the transmitter.  A strobing spot is positioned to correspond to the
transmitter to be analyzed, when deflecting voltages from both spots operate
electronic switches to gate signals from that transmitter to  analyzing pulse
length and/or pulse repetition frequency.  (Abstract source unknown, patent,






An HF Phase Comparison Direction Finder.  <NOTE> Research and
Development Report.  Jun-Dec 69
Title Text
Bryant, M. B., Gerard, H. R., Hunt, B. R.Author Text
Naval Electronics Lab Center San Diego Calf.  Report NELC-16777, 40 pages;
January, 1970.
Source Text
direction finding, radio equipment, phase
(electronics), comparators, high frequency, azimuth,
range (distance), errors, shipboard, aircraft carriers,
Avt 9 vessel, NTISDODXD
Keyword Text
The report presents results of tests in 1969 aboard BUNKER HILL and at
Border  Field to establish the bearing accuracy of the phase comparison
technique against  known emitters at known locations. Plotted data enable
the reader to view the results  from particular test locations and receiver sites,
and to study the azimuth, range, and  accuracy obtained. Sources of error are
analyzed. It is concluded that the phase  comparison direction finder, using
sin theta and cos theta parameters to determine  bearing, is applicable to
shipboard direction finding where site conditions and  operational accuracy






An HF Phase Comparison Direction FinderTitle Text
Bryant, M. G., Gerard, H. R. and Hunt, B. R.Author Text
Naval Electronics Lab Center, San Diego, California, Research and
Development Report No. NELC-1677, DDC No. AD 866 470, January 1970.
Source Text
direction finding, radio equipment, phase, comparators,
high frequency, azimuth, ranges, errors, shipborne,
aircraft carriers, AVT 9 vessel
Keyword Text
The report presents results of tests in 1969 aboard Bunker Hill and at Border
Field to establish the bearing accuracy of the phase comparison technique
against known emitters at known locations.  Plotted data enable the reader to
view the results from particular test locations and receiver sites, and to study
the azimuth, range, and accuracy obtained.  Sources of error are analyzed.  It
is concluded that the  phase comparison direction finder, using sin theta and
cos theta parameters to determine bearing, is applicable to shipboard
direction finding where site conditions and operational accuracy requirements







Navigation Errors using Omega at Ranges Close to a TransmitterTitle Text
Burgess, B.Author Text
Proc. I.E.E., vol. 117, no. 1, pp. 51+, January 1970.Source Text
Keyword Text
Experimental measurements of the propagation characteristics of the basic
OMEGA frequencies 10·2 and 13·6kHz, made in August 1966, taken over air
routes within 2000km of the OMEGA Trinidad transmitter, are used to
estimate errors in navigation due to the presence of more than one waveguide-
propagation mode close to a transmitter.  During the day, the maximum likely
error due to propagation effects using the frequencies 10·2 and 13·6kHz are of
the order of ±3km at 300-400km from a transmitter.  For night conditions,
errors that are multiples  of a lane width (15km for 10·2kHz and 11km for
13·6kHz) will be experienced.  (Author's abstract, formal literature, English






Gain maximization and controlled null placement simultaneously
achieved in aerial array  patterns
Title Text
Drane, C., Jr., McIlvenna, J.Author Text
Radio and Electronic Engineer, Vol. 39, No. 1, pages 49-57; January, 1970.Source Text
antenna arrays, antenna radiation patterns, gain
control, matrix algebra, radar systems, radio direction-
finding
Keyword Text
The technique is applicable to aerial arrays of N elements, arbitrarily
positioned, and  allows the designer to specify the directions of up to (N-1)
independent pattern nulls  and/or side-lobes, while providing maximum gain in
some pre-specified direction.  This  control is achieved by varying only the
amplitude and phase of the element currents.  The  method can be used even
when non-isotropic aerial elements and inter-element mutual  coupling effects






Attenuation of Radio Waves Reflected from the Ionosphere at Oblique
Incidence
Title Text
George, P. L.Author Text
Proceedings, I.R.E.E., Australia, January 1970.Source Text
Keyword Text
The results of some oblique incidence measurements of the ionospheric
attenuation of hf radio waves are considered.  The oblique path concerned is
1900 km long and lies almost on a magnetic meridian.  Ray tracing
techniques are employed to aid in the interpretation of both the oblique
amplitude recordings and simultaneous vertical incidence amplitude
recordings carried out near the path mid-point.  It is found that there are
marked deviations from the values calculated from the usual simple
theoretical formulae.  An ionospheric defocusing mechanism is invoked to
account for a large part of the observed attenuation of the daytime first order F
modes prior to cut-off by the lower layers.  (Abstract taken from author's







Comparison of Measured and Calculated Oblique Incidence Radio Wave
Propagation Characteristics
Title Text
Jones, T. B. and Keenliside, W.Author Text
Proc. I.E.E., vol. 117, pp. 16-22, January 1970.Source Text
Keyword Text
During the period from January to December 1966, measurements have been
made of the mode structure and absorption loss for high-frequency (hf)
transmissions received over oblique propagation paths ranging in length from
500 to 1000 km.  The propagation characteristics for these circuits have been
evaluated for the conditions appropriate to the period of observation by means
of a ray-tracing analysis developed from the Booker quartic equation and also
by two prediction methods.  In general, the predicted values of absorption
agree well with the experimental results, although some discrepancies occur
during the winter months since neither of the prediction methods makes
allowance for the anomalous winter behavior.  The accuracies of the ray-
tracing results are dependent on the validity of the assumed ionospheric
model, and when electron-density/height distributions derived from vertical-
incidence soundings at the receiving site are employed, the ray-tracing
calculations of mode structure and absorption loss are found to be consistent
with experimental observations of these parameters.  (Authors' abstract,






F-Layer Propagation Changes During Magnetic StormsTitle Text
Katz, A. H.Author Text
AGARD Ionospheric Forecasting, STAR No. N70-23142, January 1970.Source Text
Keyword Text
Electron density profile changes during magnetic storms were studied and by
ray tracing through the disturbed and undisturbed ionosphere, the effects of
ionospheric changes associated with magnetic storms are determined.  Ray
tracing was performed for both a 1- and 2-hop F propagation path using
magnetically quiet and disturbed electron density profiles obtained from four
locations along the 75ºW meridian.  The electron density profiles were
obtained from a true height analysis using hourly ionograms for selected time
periods.  An example of the changes that occur is illustrated by the effect of a
sudden magnetic storm beginning at 1602 EST on 9 February 1963.  Several
hours later, the height of the F-layer at Washington increased by 75 - 100 km
and foF2 increased by 50 percent as compared to the previous magnetically
quiet day.  The effect of these two changes was to increase the MUF by 1 - 2
MHz; whereas, if it was assumed that just the critical frequency changed, the
MUF would increase by 3 - 4 MHz (depending on ground range).  (Author's






Connection Between the Experimental Values of the SW Signal  Level
Variation Cross-Correlation Coefficients when Diversity Antennas are
Used for Reception and the Propagation Conditions over the Route
Title Text
Konopleva, Ye. N. and Khmel'nitskiy, Ye. A.Author Text
Telecommunications, vol. 24, no. 1, pp. 15-19, January 1970.Source Text
Keyword Text
Experimental values are obtained for the cross-correlation coefficient R
between the signal level fluctuations at diversity antennas on two temperate-
latitude 3000 km SW routes.  These values are compared with the
ionospheric parameters and grouped according to the wave propagation
conditions.  The frequency with which a given model of propagation occurs is
roughly estimated; these estimates should be useful when analyzing SW link
noise-immunity and reliability.  (Authors' abstract, formal literature, English






Study of the Long Range Position Determination System.   <NOTE>
Final Technical Report.  29 Apr-29 Dec 69
Title Text




Technical Report from:  Communications and Systems Inc Falls Church Va
Report C/S-4032-2, 282 pages; January, 1970.
Source Text
position finding, surface targets, tracking, range
finding, range (distance), combat surveillance, data
transmission systems, synchronization (electronics),
radio anti-jamming, target acquisition, search theory,
radio jamming, direction finding,time division multiple
access, trilateration, NTISDODXD
Keyword Text
The study involves the investigation of trilateration-ranging and range
differencing  tracking concepts of determining the precise position of a large
number of stationary  ground targets. The objective is to provide a detailed
tradeoff and performance analysis  of the best candidate systems in order to
select the most promising approach(es) for Long  Range Position Determining
System (LRPDS) A number of detailed technical analyses  are involved.
These include:  position estimation, error analysis and system performance
accuracy, synchronization-acquisition, implementation, system timing
considerations, time  division multiple access design, system description,







Comparison of Propagation Measurements with Predicted Values in the
20 to 10,000 MHZ Range
Title Text
Longley, A. G. and Reasoner, R. D.Author Text
ESSA Technical Report ERL 148-ITS 97, Institute for Telecommunication
Sciences, Boulder,  Colorado, January 1970.
Source Text
fixed point systems, irregular terrain, mobile systems,
prediction methods, tropospheric propagation
Keyword Text
Predictions of tropospheric transmission loss over irregular terrain using the
computer methods described by Longley and Rice (1968) are compared with
measurements, to determine their limits of applicability and define the
boundary conditions for their use.  Area predictions for mobile systems where
individual path profiles are not available are compared with measurements
made with low antennas in Colorado, Ohio, Virginia, Wyoming, Idaho, and
Washington.  Point-to-point predictions for fixed antenna locations are
compared with measurements for each of these paths and for a large number
of propagation paths in various parts of the world.  (Authors' abstract,






An Automatic Method for Deducing D-Region Electron Densities from
VLF Sounder Data
Title Text
Martin, James N.Author Text
Naval Weapons Center, Corona Annex, Corona California, Report No. NWC
TP 4856, January 1970.
Source Text
Keyword Text
An Automatic method for deducing electron density profiles consistent with
experimental VLF-LF sounder data is described.  The method uses a function
optimization algorithm of Rosenbrock to minimize the differences between
calculated and observed VLF-LF reflection coefficients.  The calculated values
are obtained  by a numerical integration of the equations for wave propagation
in an inhomogeneous, anisotropic ionosphere, and the experimental data is
obtained from the Corona Laboratories' multi frequency, vertical incidence
sounder.  Numerical results are presented for several test problems and for
two sets of real data.  (Abstract source unknown, technical report, English






Assessment of Systematic Measuring Errors of the Ellipticity Factor of
the Field of a Radio Signal
Title Text
Obukhov, V. S.Author Text
Radio Engineering, vol. 25, no. 1, pp. 138-9, January 1970.Source Text
Keyword Text
Requirements to be satisfied by the nonlinearity of the receiving channels of a
radar equipment measuring the ellipticity factor of the received-signal field are
considered.  A method of calculating the ellipticity factor of the field of a
signal is described.  (Abstract source unknown, formal literature, English






Reflection from Elevated Layers in the TroposphereTitle Text
Paltridge, G. W.Author Text
Proc. I.E.E., vol. 117, no. 1, pp. 23+, January 1970.Source Text
Keyword Text
Signals received beyond the normal horizon by partial reflection at an elevated
layer of large vertical gradient of refractive index have been calculated using a
high-speed computer.  The results, obtained for wavelengths between 1 and
30m and for transmitter-receiver spacings of 100-400km, are more extensive
and accurate than those previously available.  The received field strength is
most sensitive to absolute changes in antenna height, is less sensitive to
changes in layer height, and is least sensitive to absolute changes in
transmitter-receiver spacing and the effective Earth radius.   (Author's






Nonlinear problems of antenna synthesis.Title Text
Ramm, A. G.Author Text
Radiotekhnika i Elektronika (English Translation See Radio Engineering and
Electronic, Physics) Vol 15, No. 1, pages 21-8, January 1970.
Source Text
radio antennas, measurements, direction finding
characteristics
Keyword Text
The nonlinear problem of synthesis of direction-finding characteristics is
studied.  A class  of functions is described, in which the functions are
direction finding characteristics.  A  method of determining the current from







The Effect of Finite Earth Conductivity on the Current Distribution of
Dipole Antennas Above Ground
Title Text
Rashid, A. F.Author Text
Trans. IEEE, vol. AP-18, no. 1, pp. 22-8, January 1970.Source Text
Keyword Text
A mathematical expression is derived for the quasi near zone of monopole
antenna on a finite conductive earth.  Measured data are used to show the
effect of finite conductivity of earth on the current distribution of dipole







New Type of Ionospheric DisturbanceTitle Text
Rastogi, R. G.Author Text
Nature, vol. 225, pp. 258-9, 17 January 1970.Source Text
Keyword Text
REGULAR ionospheric soundings close to the magnetic equator in India were
started in October 1964 with the installation of a C4 ionosonde at Thumba
(magnetic latitude 0·3º S).  Soundings were made once every hour during the
first 2 years, but have been more frequent, and once every 15 min since
January 1967.  These more frequent ionograms reveal some transient
phenomena which seem to be peculiar to the equatorial ionosphere, and this
report describes a new type of vertically moving disturbance.  At Thumba the
height of f0F2, hmF2, increases greatly towards noon.  The ionograms during
this rise of hmF2 show additional kinks and distortions.  Additional critical
frequencies or loop traces are sometimes seen near f0F1, indicating reflections
from off the vertical.  Often a small distortion in the h'-f trace between f0F1 and
f0F2 is observed in the morning.  Later this develops into a clear cusp which
moves towards f0F2.  Fig. 1 shows ionograms recorded on June 10, 1967, and
Fig. 2 the tracings of the ordinary components.  The sharp discontinuities are
arrowed in Fig. 2 at 0815 the ionogram shows normal E, F1 and F2 layers.  At
0830 there is a sharp thin stratification at about 120 km which obscures part
of the F1 trace and is referred to as an E2 reflection.  The corresponding
extraordinary trace for E2 layer can be seen on the original ionogram.  By
0915 the kink is at 200 km although the critical frequency has not changed
appreciably.  At 0930 both the frequency and height of the kink have
increased.  At 1015 the kink is above f0F1 at 5·7 MHz and 315 km.  The
movement on both the frequency and the virtual height scale continues, and
at about 1215 the kink is close to f0F2.  This seems to be an excellent
example of a disturbance which originated in the E region and moved up
through F1 and F2 regions in about 4 h.  The motion of the disturbance is
opposite to that observed in the travelling disturbance is opposite to that
observed in the travelling disturbances of higher latitudes.  Each ionogram
was converted into true height versus electron density curves and the true
heights of the kink at different times are illustrated in Fig. 3.  The vertical
velocity comes out to be about 16 m s-1.  These values are much smaller than
those for travelling ionospheric disturbances observed at higher latitudes 2-4.
The duration of the uniform upward motion is also much longer than that of
travelling ionospheric disturbances.  Balsley and Woodman have calculated
vertical drifts in the F region at Jicamarca from the Doppler shifts of
incoherently scattered signals from the F region with the propagation vector
Abstract Text
directed normal to the Earth's magnetic field.  Their plot indicates that the
mean value of F region vertical drift for the midday hours is about 15 m s-1,
and these velocities are relatively constant over the height range of the F2
region.  Martyn has estimated the vertical drifts in the F2 region to be of the
order of 10 m s-1 during the morning hours.  Thus the velocity calculated form
the vertical motion of the kink has the right order for vertical drift velocity
associated with the electrodynamic lift over the equator.  It would be
interesting to search for similar occurrences near the magnetic equator.






Morphology of the Fine Structure in the Dynamic Spectra of Jupiter's
Decametric Radiation
Title Text
Riihimaa, J. J., Dulk, G. A. and Warwick, J. W.Author Text
Astro. Phys. J. Suppl., vol. 19, no. 172, pp. 175-92, January 1970.Source Text
Keyword Text
High-resolution spectral recordings of Jupiter's decametric emission during
the years 1963-1968 exhibit several different spectral types.  The authors
classify the spectra into three components:  the radiation envelope, which has
a duration imposed by the interplanetary medium: the substructure within the
envelope, which is inherent to the source: and the superimposed interference-
fringelike modulation lanes, which have an unknown cause but seem to be
related to conditions at Jupiter.  They show how the substructure relates to
Jupiter's longitude and lo's potion and how the sense of drift of the modulation
lanes is characteristic of the longitude facing Earth.  Of several suggested
mechanisms to produce the modulation lanes, the most likely employ an
interference phenomenon. (56 references)  (Abstract source unknown, formal






Measurement of an Angular Coordinate in Multi-level Signal
Quantization
Title Text
Samsonenko, S. V.Author Text
Radio Engineering, vol. 25, no. 1, pp. 96-100, January 1970.Source Text
Keyword Text
A maximum-likelihood sample-processing scheme for determining the bearing
of a signal of unknown intensity in the presence of noise is described.







History and Principles of Electronic WarfareTitle Text
Simons, Rodney F.Author Text
Part III, Frequency Technology, vol. 12, no. 1, pp. 29-33, January 1970.Source Text
Keyword Text
A description of advances in techniques since World War II.  (Abstract source






Signal analyzer for a radio direction finderTitle Text
Telefunken Patentverwertungs GmbHAuthor Text
Telefunken Patentverwertungs GmbH, GB Pat, 1178111; 21 January, 1970.Source Text
radio direction-finding, signal processingKeyword Text
The analyzer receives and displays simultaneously pulse signals from several
transmitters  as spots on a CRT, the directions and distance of the spots
from a reference point  indicating respectively the direction, and the signal
strength of the transmitter.  A strobing  spot is positioned to correspond to
the transmitter to be analyzed, when deflecting voltages  from both spots
operate electronic switches to gate signals from that transmitter to  analyzing






Radio Direction FindingTitle Text
Vartanesyan, V. A., Goikhman, E. Sh. and Pogatkin, M. I.Author Text
Radio Direction Finding, (selected portions from chapter v), Air Force
Systems Command, Foreign Technology Div., Wright-Patterson AFB, Ohio,
Translated into English from Radiopelengatsiya (Moscow), pp. 127-150,
Report No. FTD-MT-24-384-69, DDC No. AD 706 197, January 1970.
Source Text
Keyword Text
The book presents theoretical principles of radio direction finding, principles of
operating various types of radio direction finders.  As well as problems of
practical application of ground devices.  Special attention is given to the
precision of radio direction finding and sensitivity of the devices depending on
the conditions of radio wave propagation and on the scheme determinations of
antennae and receiver-indicator systems.  The various uses of radio direction
finders are shown.  (Abstract source unknown, book, English






Improved ILS aerialTitle Text
Willoughby, W. G.Author Text
Electronics Australia, Vol. 31, No. 10, pages 23-5; January, 1970.Source Text
antennas, radio direction-findingKeyword Text
A research group at Sydney University has developed a new type of glide






Synthesis of antennas with minimum level of sidelobe radiation.Title Text
Yur'ev, A. N.Author Text
Radiotekhnika i Elektronika (English Translation see Radio Engineering and
Electronic Physics) Vol. 15, No. 1, pages 29-37, January 1970.   See also
English translation in Radio Engineering and Electronics Physics, Vol.15, No.
1, pages 23-30,  January 1970.
Source Text
radio antennas, measurements, sidelobe radiationKeyword Text
Methods of variational calculus are used for the solution of the problem of
minimizing  the average level of sidelobes.  The criterion is discussed for the
minimum of the  sidelobe radiation of the antenna for a given power input, the
criterion for the minimum  of the sidelobe radiation for a given field intensity in
the direction of the maximum of  the radiation pattern, and the criterion for the
minimum sidelobe radiation for a fixed  slope of the direction finding






Vehicle Monitoring System Demonstrated by HazeltineTitle Text
AnonymousAuthor Text
Microwaves, vol. 9, no. 2, p. 26, February 1970.Source Text
Keyword Text
A vehicle surveillance system that can facilitate prompt police response to
crime and accident calls and improve schedule adherence in transportation
systems was demonstrated to an audience of reporters and potential users at
a mid-town Manhattan hotel by Hazeltine Corporation, Little neck, New York.
According to James W. Evans, vice president, Industrial Products Division,
the Hazeltine AVM System will reduce radio voice channel congestion
through the use of digitally coded "canned messages."  Each vehicle
equipped with a Hazeltine transponder automatically replies to an electronic
roll call.  The reply provides a location fix along with other informational data.
The Automatic Vehicle Monitoring System is set into operation from a
centrally located transmitter.  The transmitter initiates the polling cycle by
emitting a synchronizing signal.  Each vehicle equipped with a companion
receiver is assigned a time slot for replying with its transmitter.  Fixed
stations located about the central transmitter pick up each vehicle's
response.  The vehicle's position is determined by difference in the time of
arrival of its signal at two pairs of stations.  The fixed stations relay the
vehicle's reply to the central control station.  Here, each signal is sequentially
processed to give location, identity, or other information.  The information is
then available for visual display or for tally by a printing machine.  Jerome
Zauderer, product line director, said that the dense area of tall buildings in mid-
town Manhattan was selected for the test site to prove the accuracy of the
Hazeltine AVM System under the most severe conditions.  In a series of
locating demonstrations using a transponder-equipped vehicle, he
substantiated previous test which indicated that the system is accurate to
within 300 feet, ninety-five percent of the time.  (Abstract source unknown,






Vehicular Location and Information SystemsTitle Text
Braun, W. V. and Walker, D. L.Author Text




Various land mobile communities are actively seeking new tools which will
offer significant improvements in the efficiency with which they manage the
operations of their mobile fleets.  The various types of location and information
reporting techniques which can be used to supplement existing voice-radio
communications to achieve this goal are described.  Both fixed-and random-
route location systems will be considered in terms of system characteristics
as these relate to the needs of specific user groups such as law enforcement
agencies and transportation organizations.  The location techniques
considered will include electronic signposts, trilateration (direct measurement
using both wide-bank (pulse) and narrow-band (phase) modulation), and
automatic navigation systems.  System parameters to be discussed will
include: spectrum efficiency, Federal Communications Commission licensing
considerations, required and achievable location accuracies, data-system
speeds and reliability, and elements of cost effectiveness analysis.  Finally,
requirements for other types of vehicular information which are needed to
produce a practical total system will be explored.  (Author's abstract, formal






Vehicular Location and Information SystemsTitle Text
Braun, William and Walker, DonaldAuthor Text




Various land mobile communities are actively seeking new tools which will
offer significant improvements in the efficiency with which they manage the
operations of their mobile fleets.  The various types of location and information
reporting techniques which can be used to supplement existing voice-radio
communications to achieve this goal are described.  Both fixed- and random-
route location systems  will be considered in terms of system characteristics
as these relate to the needs of specific user groups such as law enforcement
agencies and transportation organizations.  The location techniques
considered will include electronic signposts, trilateration (direct measurement
using both wide-band [pulse] and narrow-band [phase] modulation), and
automatic navigation systems.  System parameters to be discussed will
include: spectrum efficiency, Federal Communications Commission licensing
considerations, required and achievable location accuracies, data-system
speeds and reliability, and elements of cost effectiveness analysis.  Finally,
requirements for other types of vehicular information which are needed to
produce a practical total system will be explored.  (Authors' abstract, formal






An Improvement in the Closely-Spaced-Frequencies Method of




J. Atmos. Terrest. Phys., vol. 32, pp. 179-185, February, 1970.Source Text
Keyword Text
There is a certain amount of ambiguity in the closely-spaced-frequencies
method of deducing ionospheric electron content.  this ambiguity arises from
a lack of knowledge of the difference in the absolute amounts of Faraday
rotation undergone by the planes of polarization of the two transmissions
involved.  A method is outlined which, in most cases, eliminates this
ambiguity.  Its advantages over alternate methods are discussed.  (Abstract






Amplitude and Time Statistics of Atmospheric and Man-Made Radio
Noise
Title Text
Disney, R. T. and Spaulding, A. D.Author Text
ESSA Technical Report ERL 150-ITS 98, Institute for Telecommunication
Sciences, Boulder, Colorado, February 1970.
Source Text
Keyword Text
Some characteristics of atmospheric and man-made radio noise are
discussed, principally with respect to recent measurements made by the
Environmental Science Services Administration Research Laboratories,
Institute for Telecommunication Sciences.  Some recent results on the
extension of the Hall model for impulsive phenomena to applications involving
HF atmospheric noise and man-made radio noise are included.  (Authors'






Characteristics of Jupiter's Decametric Radio Source Measured with Arc-
Second Resolution
Title Text
Dulk, George A.Author Text
The Astrophysical J., vol. 159, pp. 671-84, February 1970.Source Text
Keyword Text
Long-baseline measurements of Jupiter's decametric radiation at 34 MHz
were made with an intensity interferometer between Boulder, Colorado, and
Clark Lake, California (120000 λ), and with a phase interferometer between
Boulder and the Arecibo Ionospheric Observatory (487000 λ).  Theory and
observations show that intensity and phase interferometers work equally well
for the type of radiation observed.  On time scales of less than 0.1 second,
the radiation received at the two ends of the baselines was highly correlated,
giving an upper limit to the size of an incoherent source of 0".1, or 400 km, at
Jupiter.  The observations also imply an upper limit to a possible coherent
source of 1", or 4000 km; this limit results from measuring the time history of
the radiation at the two stations, i.e., the radiation pattern of the coherent
source.  The stability of the fringe rate shows that the source position is
stable to within 700 km on time scales of at least 10 seconds, and apparent
position shifts caused by interplanetary scintillations are less than 0"2.  We
find that the observations are most simply interpreted in terms of a small
source near the feet of Io-connected magnetic field lines which emits into a
thin conical sheet nearly perpendicular to the field lines.  (Abstract source






A Theory of Jovian Decametric EmissionTitle Text
Duncan, R. A.Author Text
Planet. Space Sci., pp. 217-28, February 1970.Source Text
Keyword Text
Many Jovian Decametric storms, like terrestrial magnetic storms, commence
suddenly, not just as seen from the Earth, but in real time.  "Main Rotation
phase" storm commencements rarely occur before Jupiter's Northern
Hemisphere magnetic pole crosses the central meridian, but occur
abundantly immediately thereafter.  "Early Io phase" storm commencements
occur increasingly abundantly as Io approaches phase 100º, but only rarely
thereafter.  In explanation of Main Rotation storms, this paper proposes that,
as Jupiter's eccentric northern hemisphere magnetic pole crosses the
heliocentric central meridian, Jupiter's magnetic tail swings abruptly from
Jupiter's morning to afternoon side.  It ascribes Early and Late Io storms
respectively to the emergence and re-entry of Io through the sunward
boundary of the Jovian magnetosphere.  (Abstract source unknown, formal






On the Point Source Effect in the Measurement of Ionospheric DriftTitle Text
Felgate, D. G.Author Text
J. Atmos. Terrest. Phys., vol. 32, No. 2, pp. 241-5, February 1970.Source Text
Keyword Text
It is normally assumed that the diffraction patter formed by a radio wave
reflected from the ionosphere moves with twice the horizontal velocity of the
ionospheric irregularities.  This is shown to be equivalent to the statement
that if the source of waves is displaced a certain distance, the whole
diffraction pattern is displaced by the same amount in the opposite direction.
This has been tested by switching a transmitter rapidly from one aerial to
another, and observing the displacement of the diffraction pattern by the use
of an array of 89 receiving aerials.  In this way the standard "point source
effect" has been shown to be valid for waves totally reflected from the E-layer,
and for waves partially and totally reflected from the Es-layer.  (Abstract






New Standard of Electric Field StrengthTitle Text
Lawton, Robert A.Author Text
Trans. IEEE, vol. IM-19, no. 1, February 1970.Source Text
Keyword Text
A new technique is presented for establishing a standard of electric field
strength using a highly conducting sphere.  An analysis is made to determine
the current on the sphere as a function of the electric field strength of an
incident plane wave.  A method of measuring that current using electronic
circuitry and an optical indicator within the sphere is described, and an
intercomparison is made with an independent field-strength standard.  This
technique is a significant improvement over previous ones in that it permits
the absolute determination of field strength with a maximum uncertainty of 1
percent or less at 30 MHz and is applicable to a broad range of frequencies
and field strengths.   (Abstract source unknown, formal literature, English






High-time-resolution swept-frequency microwave polarimeterTitle Text
Matthews, P. A., and Cribbens, A. H.Author Text
Proc. I.E.E., vol. 117, no. 2, February 1970.Source Text
Keyword Text
The instrument, which was built for the study of solar radiation in the band 2-4
GHZ, is capable of measuring the intensity and state of polarization of the
received energy as a function of time and frequency.  Energy is received by a
6 ft-diameter paraboloid reflector with a broadband feed.  The receiving system
consists of four superheterodyne receivers, from which the desired outputs
are generated by cross correlation processes.  Correlation is performed at the
intermediate frequency of 30 MHz using a type of diode-ring multiplier.  The
system has a gain stability of ±2% and adequate incremental sensitivity.  The
paper discusses the general requirements of a solar polarimeter and
describes the design and construction of the instrument.  Difficulties caused
by r.f. coupling between the receiver inputs are discussed, and some
preliminary results are given.  (Authors' abstract, formal literature, English






Oblique-Inclined Soundings of the Ionosphere in Radio Communications
Practice
Title Text
Pashchenko, S. Ye.Author Text
Telecommunications, vol. 24, no. 2, p. 47+, February 1970.Source Text
Keyword Text
Practical methods of oblique-inclined ionospheric sounding over individual
channels of a multichannel system are described.  Data obtained in 1964-
1965 (years of minimum sunspot activity) from soundings using existing
double FSK system channels are given, and are compared with the IZMIRAN
forecasts.  Recommendations are offered for optimizing link operating
conditions on the basis of sounding data.  (Abstract source unknown, formal






Impedance Converters for Tuning Ferrite Rod AntennasTitle Text
Thompson, P. M. and Yap, C. S.Author Text
IEEE Proceedings: International Solid State Circuits Conference,
Philadelphia, Pennsylvania, 18-20 February 1970, pp. 110-11, New York,
Institute of Electrical and Electronics Engineers, Inc., 1970.
Source Text
Keyword Text
This paper discusses the use of impedance converters as alternatives to
conventional tuning capacitors in order to facilitate development of an almost
fully integrated receiver system.  (Abstract source unknown, proceedings,






Radio Direction FindingTitle Text
Vartanesyan, V. A., Goikhman, E. Sh. and Pogatkin, M. I.Author Text
Radio Direction Finding, Army Foreign Science and Technology Center,
Washington, D. C., Translation of book Radiopelengatsiya, Moscow, Mil.
Publishing House of the Min. of Defense of the U.S.S.R., 1966, DDC No. AD
714 509, February 1970.
Source Text
direction finding, radio equipment, monitors, accuracy,
sensitivity, operation, USSR, translations
Keyword Text
Discussed in the book are the theoretical principles of radio direction  finding
and the operating principles of the various types of radio direction finders.
Questions concerned with the practical use of ground station radio direction
finders are reviewed.  A great deal of attention is devoted to accuracy in
direction finding, and to the sensitivity of direction finding devices in
accordance with the conditions under which radio waves are being
propagated, the antenna and receiver-indicator system design used, and how
the radio direction finders are operated.  (Authors' abstract, book,






There is No Such Thing as a Long-Delayed Echo AR... Long-Delayed
Echo AR...
Title Text
Villard, O. G., Jr., Graf, C. R. and Lomasney, J. M.Author Text
Radio science Laboratory, Stanford Electronics Laboratories, Stanford
University, Stanford, California, February 1970.  (Also in QST Magazine, vol.
LIV, no. 2, pp. 30-36, May 1969.)
Source Text
Keyword Text
A report on long-delayed echoes (LDE's), by way of a sequel to the authors'
article in the May 1969 issue.  The 40-plus reports received thus far have
permitted encouraging progress in the search for an explanation, but the
mystery is far from solved; additional observations are clearly needed.






On the Wavelength Dependence of Radar Echoes From the MoonTitle Text
Burns, Alan  A.Author Text
J. Geophys. Res., vol. 75, no. 8, pp. 1467-82, 10 March 1970.Source Text
Keyword Text
High delay resolution (20 µsec) radar studies of the moon at 6-, 7.5-, and 12-
meter wave-lengths show that the echo strength at the leading edge peak and
the total radar cross section are very sensitive to the position of the subradar
point.  These phenomena are explained in terms of a variable thickness,
attenuating regolith.  Furthermore, when the subradar point is in a region of
what is believed to be thick regolith, the over-all backscattering behavior of the
moon is very nearly independent of wavelength in the 68-cm to 7.5-meter
interval, and there is strong evidence that this is true over an even wider
interval.  For low angles of incidence, the angular power law is shown to be
consistent with backscattering form a normally distributed surface with a
Gaussian autocorrelation function and a unidirectional RMS slope = tan 4.2º.
At high-incidence angles, the quasi-specular scattering is thought to be due
to reflections from bare rock surfaces.  A crude estimate for the dielectric
constant of the subregolithic material is made, resulting in a value of 13.  The
diffuse component of the echoes is thought to be primarily due to volume
backscattering from within the regolith.  (Abstract source unknown, formal






Pulsed A.M./F.M., C.W. RadarTitle Text
Davy, B. and Phillips, C. S. E.Author Text
Proc. I.E.E., vol. 117, no. 3, pp. 485-92, March 1970.Source Text
Keyword Text
A novel radar system is proposed which effectively and simply combines the
respective merits of pulsed a.m. and f.m. c.w. Doppler radar, by the use of a
combined a.m. and f.m. waveform.  Simple waveform changes permit the
radar to be adapted to suit a wide range of operational requirements.  This
type of radar would require computer control for its full exploitation, and it is
assumed that its principal application will be in fully automatic tract-while-
scan radars.  The operation of the system in its various modes is described,
and some technical aspects of the implementation of the system are







On Optimizing Array Reception of MultipathTitle Text
Derryberry, J. H. and Gregg, William D.Author Text
Trans. IEEE, vol. AES-6, no. 2, pp. 199-99, March 1970.Source Text
Keyword Text
This paper reviews system configuration requirements and analyzes
detectability performance characteristics for maximum likelihood array
reception of multipath.  Performance is analyzed to determine the effects of
channel multipath structure (multipath delay and signal power division among
the path), space-time correlation properties of the incident processes, and the
array spacing.  It is shown by a series of case studies, that for single element
coupling, as well as array coupling, an increase multipath delay factor results
in decreased system detectability for fixed signal and noise intensity levels.
The performance capacity is degraded as the available signal power tends to
distribute more uniformly between the paths.  These effects are attributed to
the loss of effective signal energy concentration, resulting in a lower effective
pre detection signal-to-noise ratio.  An investigation of the effects upon
system performance, due to array element spacing, shows that performance
is enhanced by increasing the spacing relative to the multipath delay factor
and the reciprocal signal bandwidth.  The former is the result of the more
directive detectability (beam) pattern arising from the increased spacing.  In
effect, with increased spacing, the main lobe of the pattern is narrowed, while
the side lobes are optimally suppressed by the required noise related array
element link, frequency filters (weights).  (Abstract source unknown, formal






Multi-Bar Rotor Doppler VOR DistributorTitle Text
Greeley, Charles E.Author Text
Atlantic Research Corp., Jansky and Bailey Engineering Dept., Alexandria,
Va., Report, DDC no. AD 707 611, March 1970.
Source Text
direction finding, radio equipment, doppler navigation,
doppler systems, very high frequency, distribution,
radio frequency distributors
Keyword Text
A brief history of distributor development is given.  The requirements and
problems to overcome in the development of a distributor having an output of
the form Y = SIN PI X/PI X and having tow input channels are discussed.
Development procedures of the many methods suggested are described,
together with pictures of the prototypes built and tested.  Results of the
laboratory test, ground tests and flight tests are presented and discussed.






Multi-Bar Rotor Doppler VOR Distributor.  <NOTE> Final Report.Title Text
Greeley, Charles E.Author Text
Atlantic Research Corp Alexandria, Va., Jansky and Bailey, Engineering
Dept.  Report FAA-RD-69-68, 74 pages; March, 1970.
Source Text
direction finding, radio equipment, Doppler navigation,
 Doppler systems, very high frequency, distribution,
radio frequency distributors
Keyword Text
A brief history of distributor development is given. The  requirements and
problems to overcome in the development of a  distributor having an output of
the form Y = sin pi x/pi x and  having two input channels are discussed.
Development  procedures of the many methods suggested are described,
together with pictures of the prototypes built and tested.  Results of the







LF to VHF shipboard Direction Finding ResearchTitle Text
Green, T. C., Sherrill, W. M. and Lorenz, R.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Final report, NAVSEC contract no. N00024-69-C-1205, DDC
no. AD 704 151, 2 March 1970.
Source Text
Keyword Text
ABSTRACT NO. 1:  The DF performance of the ferrite core crossed space
loop antenna at the SwRI full-scale superstructure site showed calibration
curves equivalent to the air core spaced loop previously tested.  This included
2:1 reradiation error reduction compared to a simple loop and the elimination
of multivalued and no bearing calibration curves.  A five-element phase
measuring interferometer was operated on the ship superstructure site using
crossed simple loop antenna elements with sensitivity in excess of 20
microvolts/m at 2 MHz with commensurate improvement above 2 MHz.
Baseline lengths employed were 270 X 105 ft.  Azimuth and elevation
calculations on skywave and ground wave targets were performed in real time
using an on-line digital computer.  DF errors averaged less than plus or minus
5 deg. over the bearing circle with exception of narrow angular sections in the
loop null regions.  These can be eliminated by omnidirectional loop antennas.
The SwRI direction finding calibrator was used with an on-line computer to
provide automatic bearing corrector capability with a polar CRT direction finder
display.  Abstract NO. 2:  The DF performance of the ferrite core crossed
spaced loop antenna at the SwRI full-scale superstructure site showed
calibration curves equivalent to the air core spaced loop previously tested.
This included 2:1 reradiation error reduction compared to a simple loop and
the elimination of multivalued and no bearing calibration curves.  Ferrite core
antenna sensitivity was equivalent to the air core version below 10 MHz.
Ferrite losses and distributive coupling on the loop windings reduced
sensitivity above 10 MHz compared to the air core equivalent.  Significant
improvements in antenna sensitivity can be obtained tuning techniques.  A
five-element phase measuring interferometer was operated on the ship
superstructure site using crossed simple loop antenna elements with
sensitivity in excess of 20 µv/m at 2 MHz with commensurate improvement
above 2 MHz.  Baseline lengths employed were 270 X 105 ft.  Azimuth and
elevation calculations on skywave and ground wave targets were performed in
real time using an on-line digital computer.  DF errors averaged less than ±5º
over the bearing circle with the exception of narrow angular sections in the
loop null regions.  These can be eliminated by omnidirectional loop antennas.
Skywave performance accurately followed lateral deviation error attributable to
Abstract Text
the ionosphere as routinely measured in wide aperture shore based direction
finders.  The SwRI direction finding calibrator was used with an on-line
computer to provide automatic bearing corrector capability with a polar CRT
direction finder display.  Calibration data were stored in the computer and the
corrected relative bearing displayed to the DF operator for every observed
bearing cut mae, eliminating the operator use of calibration curves.  This
technique can be improved by hardware design to provide an integral
automatic corrector unit with the direction finder.  (Authors' abstracts,





LF to VHF shipboard finding researchTitle Text
Green, T. C., Sherrill, W. M., Lorenz, R.Author Text
USA, page 55; 2 March, 1970.  Authors employed:  Southwest Research
Institute, San Antonio, Texas.
Source Text
navigation, radio direction-finding, shipsKeyword Text
The DF performance of the ferrite core crossed spaced loop antenna at the
SwRI full-scale  superstructure site showed calibration curves equivalent to
the air core spaced loop  previously tested.  This included 2:1 reradiation error
reduction compared to a simple loop  and the elimination of multi valued and
no bearing calibration curves.  A five-element  phase measuring interferometer
was operated on the ship superstructure site using crossed  simple loop
antenna elements with sensitivity in excess of 20 microvolts/m at 2 MHZ with






Exhibit of Results of Research on Underwater Speech and Hearing
Problems. <NOTE> Progress Report.
Title Text
Hollien, Harry, Rothman, HowardAuthor Text
Florida Univ Gainesville Communication Sciences Lab. Report CSL/ONR-28,
23 pages; March, 1970.
Source Text
underwater communication systems, problem solving,
speech, distortion, display systems, deep submergence,
underwater sound, auditory perception, diving,
intelligibility, helium, direction finding, helmets,
protective mask face pieces,  laboratories, naval
research, exhibits, helium speech, underwater hearing,
NTISDODXD
Keyword Text
An exhibit on research in underwater speech and hearing was presented at
the annual  convention of the American Speech and Hearing Association in
1969. The exhibit  featured several areas relative to diver communication.  It
was organized so that each  panel or group of panels described an area of
underwater communication research.   The approach utilized was to present a
written description of that particular area of  research accompanied by
pictures taken in situ, by data tables which gave the results  of the research,







On the Morphology of Auroral Absorption during SubstormsTitle Text
Jelly, Doris H.Author Text
Can J. Phys., vol. 48, No. 3, March 1970.Source Text
Keyword Text
Multi station riometer measurements of ionospheric radio-wave absorption
have been used to infer the characteristics of the higher-energy component of
electron precipitation during substorms.  Two analyses are presented which
deal separately with longitudinal and latitudinal variations.  The first is based
on data from four riometer stations located at L ≈ 5.2 and at about 90º
longitude intervals, and the second on a chain of five riometer stations spaced
at about 3º intervals across the auroral zone.  Previous work has shown that
substorms detected at night are accompanied by daytime precipitation.  In
the present study, the average substorm absorption is found to have tow
broad maxima, one at night within 15 min of the absorption onset, and
another during the morning about an hour after this onset.  There is very little
effect in the evening.  From the latitude study, a transition is observed during
the nighttime phase of substorms between the abrupt, irregular, intense
absorption at higher latitudes and the smoother, less intense absorption at
lower latitudes.  This transition, designated as  a, is observed at a median
latitude of  a = 65º ± 1.5º.  For the majority of a sample of 181 events selected
form 1964 and 1967 records, the absorption was observed to start in the
vicinity of  a.  With increased magnetic disturbance (measured by Kp),  a is
observed to shift to lower latitudes.  The Kp variation is compared with that of
energetic-particle boundaries. (Abstract source unknown, formal literature,






A modified Iteration Technique for Use in Computing Electron Density
Profiles from Topside Ionograms
Title Text
Lockwood, G. E. K.Author Text
Radio Science, vol. 5, no. 3, pp. 575-7, March 1970.Source Text
Keyword Text
An iteration technique use in the computation of topside electron density
profiles form topside ionograms of Jackson, 1969, fails to converge for some
ionograms.  An alternative method of iteration, which converges for all
ionograms tested, is suggested.  (Abstract source unknown, formal literature,






Ionosphere propagation experiments using rockets and satellitesTitle Text
Palmer, F. H., Doan, J. W., Forsyth, P. A.Author Text
Univ. Western Ontario, London, Ont., Canada, Canadian Journal of Physics,
Vol. 48, No. 5, pages 554-61; 1 March, 1970.
Source Text
artificial satellites, ionospheric electromagnetic wave
propagation, rockets
Keyword Text
Rocket-borne and satellite-borne radio transmitters have been used to
investigate  ionospheric irregularities.  The amplitude, phase, and polarization
of the radio waves as  received on the ground can provide important
information about the spatial gradients of  ionization through which the waves
have traveled.  In particular it has been possible to  derive quite detailed
ionization profiles by two independent methods; angle-of-arrival and  Faraday
rotation measurements.  The good agreement obtained between the two
methods  for a certain range of scale sizes where both methods are valid
suggests that outside this  range where one or other method is to be






Effects of Elevation and Ground Conductivity on Horizontal Dipole
Excitation of the Earth-Ionosphere Waveguide
Title Text
Pappert, Richard A.Author Text
Radio Science, vol. 5, no. 3, pp. 579-90, March 1970.Source Text
Keyword Text
Horizontal electric dipole excitation of vertical E at the ground for 19.8-kHz
radiation beneath a hypothetical daytime ionosphere and beneath a highly
anisotropic ionosphere has been numerically investigated as a function of
ground conductivity and source elevation.  East to west propagation is
considered with a magnetic dip angle of 50º, and full allowance is made for
earth curvature and ionospheric anisotropy.  In horizontal dipole excitation
between a highly anisotropic ionosphere and a good conducting ground,
broadside launching, except for sources very close to the ground, is to be
preferred to end-on launching.  Since TE waves are launched broadside, this
is a direct consequence of mode coupling in the ionosphere.  For source
elevations comparable to or greater than a wavelength, the horizontal and
vertical electric dipole excitations can become comparable.  In excitation by a
horizontal electric dipole beneath a daytime ionosphere, end-on launching is
to be preferred to broadside launching for a ground-based horizontal dipole
exciter.  However, for an elevated horizontal dipole source, the preferred
direction of launch depends upon the ground conductivity as well as
transmitter-receiver distance.  Thus, even with weak ionospheric anisotropy,
mode coupling can be significant.  Up on elevations of 40 km (the highest
considered in this paper), the elevated vertical dipole is a more efficient
source of vertical E at the ground than is the elevated horizontal dipole.







On the Theory of Ionospheric Scintillations of Lunar Radar EchoesTitle Text
Perona, GiovanniAuthor Text
J. Atmos. Terrest. Phys., vol. 32, pp. 277-91, March 1970.Source Text
Keyword Text
Different components of lunar radar echoes can be isolated using Doppler
shift techniques in conjunction with continuous wave transmissions, or time
delay techniques in conjunction with coherent pulsed transmissions.  The
shape of the region producing the echoes depends on the techniques used,
which consequently should produce a definite, and possible large, effect on
the scintillations of ionospheric origin.  If these scintillations can be separated
from the lunar-induced scintillations, it should be possible to derive useful
information about ionospheric irregularities using a single antenna instead of
groups of two or three antennas distributed at various distances on the







Pulse Sounding with Closely Spaced Receivers as a Tool for Measuring
Atmospheric Motions and Fine Structure in the Ionosphere, Part III
Title Text
Pfister, W.Author Text
Air Force Cambridge Research Labs., (CRP), Bedford, Mass., Report No.
AFCRL-70-0185, ERP No. 317, March 1970.
Source Text
Keyword Text
The fading of reflected pulses received at three closely-spaced antennas can
be analyzed with a correlation method.  If the records contain rf phase
fluctuations as well as amplitude fluctuations, a generalized correlation
analysis is appropriate as well as a generalized cross spectral analysis.  If it
can be assumed that the fading is caused by turbulent drift a the reflection
level, the analysis will result in certain relationships which are characteristic
for the model.  For example, the phase change of the cross-power spectrum
will be proportional to frequency.  This report contains Part III as a
continuation of Parts I and II previously presented by Pfister and Bibl (1968).
In this report, the formulas for handling amplitude and phase data with the
generalized correlation and spectral analysis are given.  Samples of
measured auto-correlation and power spectra are presented, and a method for
reducing the data in terms of a turbulent spectrum is indicated.  (Abstract






Frequency dependence of radar ductingTitle Text
Pidgeon, V. W.Author Text
Johns Hopkins Univ., Silver Spring, MD, USA, Radio Science, Vol. 5, No. 3,
pages 541-9; March, 1970.
Source Text
atmospheric electromagnetic wave propagation,
electromagnetic wave refraction, radar  measurement,
radio direction-finding, Radio astronomy
Keyword Text
A series of tests were performed to investigate the effect of radar ducting on
microwave  propagation at four wavelengths:  1, 3, 5 and 12 cm.  A boat
equipped with the four CW  transmitters operated between a few miles and
fifty nm off shore.  The receiving station  was at the shore thirty feet above sea
level.  Data recorded at the shore site gave signal  strength as a function of
boat range.  Ducting conditions existed part of the time, giving  ranges of four
to five times the normal, /sup 4///sub 3/ earth radius horizon.  During these
conditions, signal strengths as great as 10 dB or more above free space were
observed out  to maximum range.  All frequencies gave extended horizons
during these conditions.   During conditions of near-normal horizon ranges, in
the diffraction region the longer  wavelength gave larger signals at greater







Nonlinear problem of synthesis for a plane antenna aperture.Title Text
Ramm, A. G.Author Text
AIAA Technical Library:  Radio Engineering and Electronic Physics, Vol. 15,
pages 500-503,1970.  Radiotekhnika I Elektronika, Vol. 15, pages 591-593,
March 1970.
Source Text








HF Interferometer and SSL SystemTitle Text
Sherrill, W. M., Martin, P. E., et alAuthor Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Quarterly Report no. 3, ECOM-0113-3, March 1970.
Source Text
radio direction finding, interferometers, DF, single
site location system, ionospheric sounders, computers,
digital on-line, elevation angle
Keyword Text
The Single Site Location System definition task required as Phase I of the
present contract has been completed.  This report summarizes the Phase I
work reported in previous quarterly reports and completed during the past
quarter.  As a result of this study, the computer instrumented DF
interferometer capability required for the SSL system has been identified,
investigated, and implemented as described herein.  Techniques and
requirements for other major equipments of the system including an
ionosonde and SSL plotter, have been identified and are described herein as
candidates for additional development not covered by the present contract,
leading to an SSL system engineering test model.  Based on a computer
study of interferometer array performance, the 2-to 30-MHz range will be
covered in two bands: 2 to 10 MHz using quadrature fed crossed loops and 10
to 30 MHz using 6-ft monopoles.  The SwRI installation will use L arrays with
parallel hypotenuse baselines; however, wave interference studies show that
equivalent performance may be expected for arrays with an included angle of
60 to 120º.  Operation against all conventional communications modulation
including ICW, CW, AM, FSK, and SSB is provided by threshold editing of
computer input.  Concurrent equal amplitude editing has been tested with the
result that increased azimuth and elevation distribution fine structure is
obtained with attendant data rate reduction.  FM/CW sounding techniques for
vertical incidence operation and concurrent DF tilt measurement are available
for application to the SSL system.  The major future development task
required prior to engineering test model SSL demonstration is the integration
of a vertical incidence DF ionosonde with the interferometer direction finder.







Techniques for generating guidance signals from body-fixed sensorsTitle Text
Wetherington, R. D., Birchfield, J. L.Author Text
ISSUING ORGANIZATION: Georgia Inst. Tech., Atlanta, GA, USA, page 79;
10 March, 1970.
Source Text
military systems, missiles, navigation, radio direction-
finding, radio navigation, body fixed sensors,
guidance, homing missiles, air intercept, optical TV,
infrared,  radar, seeker compensation
Keyword Text
The applicability of body-fixed sensors to the guidance of homing missiles for
air intercept  was investigated.  Sensor types examined included optical-TV,
infrared and radar.  It was  concluded that within the present state-of-the-art
only the phased array radar is suitable as  a body-fixed sensor for proportional
navigation guidance against high-speed crossing  targets.  Various control
system configurations for developing guidance signals from  body-fixed
sensors were examined.  It was found that in order to implement a
proportional  navigation system on an air-intercept missile some form of
seeker compensation is  required.  One method of doing this is to increase
the seeker natural frequency to a very  high rate; another is to feed missile
attitude information to the seeker in such a manner that  it effectively
eliminates the effect of missile maneuvers on the seeker's pointing direction.
Computer simulation techniques were used to verify the theoretical results,
and also to  investigate the system sensitivity to rate errors and lag in the
feedback network.  Digital  simulations of air-intercept flight were developed






Special Issue Devoted to Contributions from the Working Group on
Electromagnetic Probing of the Upper Atmosphere Set Up By the
International Union of Radio Science (URSI)
Title Text
AnonymousAuthor Text
J.Atmos. Terrest. Phys., vol. 32, no. 4, April 1970.Source Text
Keyword Text
The project on Electromagnetic Probing of the Upper Atmosphere was
instituted by the International Union of Radio Science at the meeting of its
Coordinating Committee held in Brussels in March, 1968.  The action was
taken in response to obvious needs for re--examining radio wave studies of
geophysical phenomena.  These needs became apparent at the COSPAR
Assembly held in Vienna in 1964, the meetings of the Inter-Union Committee
on Solar-Terrestrial Physics, the IQSY-COSPAR Assembly held in London in
1967, and the Solar Eclipse Symposium held at San José dos Campos in
February, 1968.  At these various meetings data on the ionosphere obtained
by a variety of techniques were compared with one another.  The
discrepancies were both startling and alarming, and the URSI representatives
at the various meetings decided that something systematic must be done
about the state of affairs.  The techniques in question were basically radio
wave studies. Others, such as "in situ" probes borne by rockets and
satellites, are at least blood-relations, being based also on electromagnetic
phenomena.  Accordingly, an ad hoc Working Group was set up under the
able chairmanship of Professor W. E. Gordon to review all of the radio
techniques and prepare a report on the work at the XVIth General Assembly
of the URSI held in Ottawa, August, 1969.  A special plenary session was
scheduled at the Assembly for the presentation of this report.  The charge to
the Gordon Committee was to regard everything as being questionable and to
dig as deeply as possible into every aspect of the theory.  The results, which
are contained in this special issue of the Journal of Atmospheric and
Terrestrial Physics, Speak for themselves.  A word of explanation is in order
at this point for the readers may ask why the project was limited to the
ionosphere.  I would like to note that, in fact, the original plan was to consider
the whole of the atmosphere from the surface of the earth upward.  I was,
however, aware of an intensive study being conducted by the U.S. National
Academy of Sciences on Electromagnetic probing of the neutral regions of
the atmosphere in which members of our Commission II and of our affiliate,
the Inter-Union Committee on Radio-Meteorology, were heavily involved.  I felt
reluctant to start what would be an essentially duplicative effort and would
have to call on people already burdened with other commitments and,
Abstract Text
therefore, I did not propose to the Board of Officers that the project of the
Gordon Committee should be extended beyond (below) the ionosphere.  I
would suggest that consideration be given by URSI to a similar project on the
lower atmosphere to be carried out in the near future.  It remains for me only
to express the deep appreciation and thanks of the Union to all who
contributed so much time and effort, to Professor Gordon for taking on the
task and seeing it through against what seemed to be impossible odds, and
to our honorary president, Mr. J. A. Ratcliffe who as editor of the Journal of
Atmospheric and Terrestrial Physics made it possible for this invaluable work
to become available to everyone.  It is also a pleasure to express our thanks
to the members of the Working Group who, as the following papers clearly
show, gave so much of themselves to this project.  I take special pleasure in
expressing both for the Union and the Working Group our thanks to Dr.
Ernest K., Smith of the ESSA Laboratories in Boulder, Colorado, who, serving
as Executive Secretary of the Working Group, kept us in close
communication with one another and moving forward on a common front and
now in these past few months has served as the working editor for this
special issue of the Journal.  His has truly been a labor of love and of devotion






HF/DF System Studies and Directional Propagation ResearchTitle Text
Bailey, Albert D., Dyson, John D. and Ernst, Edward W.Author Text
University of Illinois, Dept of Applied Electromagnetics, Urbana, Illinois, Fourth
Quarterly Report, April 1970.
Source Text
Keyword Text
The continuation and extension of the studies and investigations leading
toward the design of a radio direction (and position finder) system for the HF
range are being done under three tasks.  The specific tasks are concerned
with simulation studies, HF radiolocation systems engineering, and HF
directional propagations research.  The fourth quarterly report covers the
preparation of experiments, simulations and equipment modifications and/or
extensions of recent past work, all of which are directed toward meeting the
principal objectives of the contract.  First results of compatible co-located
RDF-Ionosonde operation are reported; a comparative study of 2- and 3-
channel RDF systems is given; the results of a continuing study on wide base
line crossed arrays are presented; and some results of a correlation study on
tilt correction as a function of distance are also shown.  (Abstract source






HF/DF System Studies and Directional Propagation ResearchTitle Text
Bailey, Albert D., Dyson, John D. and Ernst, Edward W.Author Text
University of Illinois, Dept of Electrical Engineering, Urbana, Illinois, Report
No. 36, RRL no. 358, April 1970.
Source Text
Keyword Text
The continuation and extension of the studies and investigations leading
toward the design of a radio direction and position finder system for the HF
range are being done under three tasks.  The specific tasks are simulation
studies, HF radiolocation systems engineering, and HF directional
propagations research.  Under the first task, final results in the simulation of
small aperture differential phase measuring systems are given.  Under the
second task, further improvements in the RDF system and in the Digital Data
Acquisition system are described.  Under the third task, reduced data and
results are given of additional directional propagation experiments performed
at short range; also quantitative analysis of these data is given.  The RDF
assisted Ionosonde or "RDF Ionosonde" concept is extended and a
discussion is given concerning the various kinds of the data that this device
must perforce measure.  (Abstract source unknown, technical report, English






HF/DF System Studies and Directional Propagation ResearchTitle Text
Bailey, Albert D., Dyson, John D. and Ernst, Edward W.Author Text
Dept of Electrical Engineering, University of Illinois, Urbana, Illinois, Report
No. ECOM-0097-6, April 1970.
Source Text
Keyword Text
Studies and investigations leading to the design of a complete high frequency
short range radiolocation system are being done on three tasks.  The specific
tasks are:  simulation studies, HF radiolocation systems engineering, and HF
directional propagations research.  The sixth quarterly report covers the
progress made in the practical realization of a complete and simultaneously
sampling triple-channel interferometer type RDF-Ionosonde-Automatic Data
Processor radiolocation system.  This is used to determine that most
probable location of HF radio sources at short range but whose signals arrive
via shy-wave paths.  Modifications to the data acquisition system (DAS) by a
proposed multi-sample adapter (MAS) are described in detail.  A model is
proposed for traveling ionospheric disturbances that consistently accounts for
the lateral deviation effects observed in RDF data.  A computer algorithm is
described which resolves tow propagation modes when it is known a
posteriori that the data contain only these and nothing more.  (Abstract






Radio Wave Probing of the Ionosphere By the Partial Reflection of Radio
Waves (From Heights Below 100 KM)
Title Text
Belrose, John S.Author Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 567-96, April 1970.Source Text
Keyword Text
The partial reflection of radio waves (frequencies 1·78-6·275 MHz have been
employed) from the lower ionosphere is a most valuable technique to study
synoptically ionization changes in the D-region.  The basic experimental
measurement concern the ratio Ax/Ao, of the relative amplitudes of the
extraordinary and ordinary waves, as a function of height.  According to the
theory employed, which assumes, with reasonable theoretical justification
that reflection is due to ionization irregularities. This ratio provides a measure
of the electron collision frequency in the height range where differential
absorption is negligible (50-60 km during the daytime); and if the scale height
of the atmosphere is assumed, the Ax/Ao (h) provides a measure of the
electron density in the height region where differential absorption can be
measured (70-90 km).  By employing two or more frequencies, and rather
large antenna arrays, the electron density can be measured in the height
range 50-90 km during the daytime (40-80 km at times when the ionization
densities are abnormally high).  The levels of noise and interference at middle
latitudes restrict the times when reliable data can be obtained to daytime
hours (the solar zenith angle X < 70º-90º); but at high latitudes reliable data
can be obtained throughout the day (i.e. during the night as well).  (Abstract






Terrain Influences on Effective Ground ConductivityTitle Text
Biggs, A. W.Author Text
Trans. I.E.E.E., vol. GE-8, No. 2, pp. 106-14, April 1970.Source Text
Keyword Text
Measurements of the ground wave field intensity were made along radial
paths from a low-frequency transmitter in Rapid City, South Dakota.  Ground
wave attenuation curves for different conductivities are compared with the
measured data.  G. Millington's mixed path theory for path segments with
different conductivities (see Engineering Index 1949 p 979) is then applied to
obtain a ground conductivity map.  Effects of topological features such as
hills, ridges, and rivers, and variations in ground moisture and temperature are
discussed.  Hills and ridges are described along each radial path for the
purpose of indicating the influence of terrain irregularities. The conductivity
variations have an impact on radio station coverage which is described for low-
frequency range station. (19 references)  (Abstract source unknown, formal






A Comparative Study of Ionospheric Measurement TechniquesTitle Text
Booker, Henry G. and Smith, Ernest K.Author Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 467-97, April 1970.Source Text
Keyword Text
Comparisons are presented between different methods of measuring
ionospheric profiles of electron-density, electron-temperature and ion-
temperature.  The methods compared are listed for the upper ionosphere in
Table 1 (above 100 km) and for the lower ionosphere in Table 2.  Only
comparisons involving closely simultaneous observations at closely the same
location are included.  From 100 km down to perhaps 70 km, the radio rocket
method appears to have the greatest accuracy.  Nevertheless, the ground-
based partial reflection and wave-interaction methods need to be developed for
continuous observation of electron-density profiles.  Moreover, other methods
are valuable for monitoring purposes.  Above 100 km, satellite methods,
particularly the topside ionosonde, are important for obtaining global coverage.
 But for accuracy of measurement of electron-density, electron-temperature,
ion-temperature (and several other aeronomically vital parameters), ground-
based methods, particularly the incoherent scatter radar, are superior in the
altitude range from one hundred to several hundred kilometers.  In many
respects, however, satellite and ground-based methods are complementary.







Maximum Likelihood Estimation of the Arrival Angle of Random SignalsTitle Text
Boverie, B.Author Text
1970 SWIEECO Record of Technical Pagers of the 22nd Southwestern
Conference and Exhibition, Dallas, Texas, U.S.A., 22-24 April 1970, pp 348-
52, New York, N.Y., Institute of Electrical and Electronics Engineers, 1970.
Source Text
Keyword Text
The log maximum likelihood equation is derived and implemented as an angle
tracking system.  System performance is obtained using the Cramer-Rao







Ionospheric Probing Using Pulsed Radio Waves at Oblique IncidenceTitle Text
Bradley, P. A., Eccles, D., and King, J. W.Author Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 499-516, April 1970.Source Text
Keyword Text
Four different ionospheric probing techniques which all use pulsed radio
waves at oblique incidence are discussed.  These are (a) the study of radio
aurora by means of auroral radar equipment in which the transmitter and
receiver are situated at the same location, (b) meteor radar investigations of
meteor trains and their movements, (c) high-frequency ground backscatter, in
which radio waves reflected from the ionosphere are backscattered at the
ground and return via the same path to the transmitter and (d) variable
frequency oblique sounding.  The type of ionospheric information which can
be obtained using each of the four techniques, the limitations of the
techniques and the future research which needs to be done are considered.







Direction Finder Set - AN/VRD-( ), Instruction Manual-Part IITitle Text
Castles, M. P., Moore, J. D., Millington, T. A. and Hixon, S. M.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, Antenna




Part II of the instruction manual contains a list of parts for the maintenance of
the system control unit, Unit 3; the rotation pedestal, Unit 4; and the spaced
loop antenna, Unit 5, of the DIRECTION FINDER SET AN/VRD-( ).  Manuals
containing the parts list for the maintenance of the HF receiver R-1218, Unit 1,
and the azimuth indicator IP-926 ( )/VRQ-4(X), Unit 2, are listed in the next







Direction Finder Set-AN/VRD-( ); Instruction Manual-Part ITitle Text
Castles, M. Pike and Moore, John D.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, Antenna




Part I of this Instruction Manual describes in detail the general theory of
operation of the AN/VRD-() Radio Direction Finder (DF) Set and provides
instructions on installation, operation, and maintenance of major items in the
DF system.  Subassembly photographs, foldout schematics, and
performance checklists for proper operation and general maintenance are







Ionospheric Probing With Long Wavelength Radio WavesTitle Text
Crain, C. M.Author Text
J. Atmos. Terrest. Phys., vol. 32, No. 4, pp. 551-66, April 1970.Source Text
Keyword Text
This paper deals with techniques of ionospheric probing using ground based
facilities and frequencies in the region from about 10 Hz to 100 kHz.  Primary
emphasis is placed on the height regions of the lower ionosphere which
potentially can be probed are examined in terms of various factors which
determine the complex refractive index of the ionized medium.  Measurement
techniques and methods for data interpretation currently used for near vertical
and oblique VLF/LF sounding are briefly described.  Finally, a discussion of
temporal and spatial resolutions obtainable by long wavelength probing is







Ionospheric Probing Using Continuous Waves At Oblique IncidenceTitle Text
Eccles, D., King, J., W. and Bradley, P. A.Author Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 539-49, April 1970.Source Text
Keyword Text
Three different ionospheric probing techniques which all use continuous waves
at oblique incidence are discussed.   These are (a) the high-frequency
Doppler technique in which the Doppler frequency shifts caused either by
vertical ionospheric movements or by ionization changes are studied, (b) the
forward-scatter of VHF waves from the ionosphere and (c) the study of radio
aurora using bistatic systems in which the transmitter and receiver are
situated several hundred kilometers apart, but both on the equator side of the
auroral irregularities.  The type of ionospheric information which can be
obtained using each of the three techniques, the limitations of the techniques
and the future research which needs to be done are all discussed.  (Abstract






Ionospheric Probing Using Vertical Incidence Sounding TechniquesTitle Text
Eccles, D., King, J., W. and Bradley, P. A.Author Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 517-38, April 1970.Source Text
Keyword Text
Ionospheric probing using vertical incidence sounders both on the ground and
in satellites is discussed.  The type of information which can be obtained by
means of sounders,  the difficulties  encountered in using the sounding
technique and possible future developments are considered.  (Abstract source






Incoherent Scattering at Radio FrequenciesTitle Text
Farley, D. T.Author Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 693-704, April 1970.Source Text
Keyword Text
The current status of theory and observations of incoherent scatter from the
ionosphere are discussed.  Some examples of the more important scientific
advances which have resulted from incoherent scatter measurements are
given.  Comparisons of scatter data with data obtained by other techniques
shows good agreement in some, but not all cases.  Where serious
discrepancies arise, evidence suggests that the incoherent scatter data are
probably the more nearly correct.  The potential of incoherent scatter
measurements for increasing our understanding of ionospheric physics is only
beginning to be utilized.  Some speculations are to future research and the
ultimate practical capabilities of incoherent scatter measurements are given.







Radio Wave Probing of the Lower Ionosphere by Cross-Modulation
Techniques
Title Text
Fejer, J. A.Author Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 597-607, April 1970.Source Text
Keyword Text
The potentialities of cross-modulation observations as a means of exploring
the ionospheric D-region are assessed. It is concluded that useful information
on D-region electron densities and collision frequencies can be obtained by
cross-modulation techniques; this has already been demonstrated by workers
at Pennsylvania state University and the University of Armidale.  Suggestions
regarding the improvement of existing installations and the design of new
installations are made.  The desirability of simultaneous comparisons with
partial reflection measurements at the same geographical location is







Electron Content Obtained From Faraday Rotation and Phase Path
Length Variations
Title Text
Garriott, Owen K., Rosa, Da, Aldo V. and Ross, William J.Author Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 705-27, April 1970.Source Text
Keyword Text
A critical study is made of electron content calculations made by
measurements of polarization rotation and phase path length changes.  The
accuracies of the principal methods are examined for satellites in "low",
eccentric and geostationary orbits.  Observed variation with local time,
latitude, season, solar cycle and in ionospheric storms are summarized.
Finally the relevance of these measurements to existing ionospheric problems







Electromagnetic Probing of the Upper AtmosphereTitle Text
Gordon, W. E.Author Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 459-66, April 1970.Source Text
Keyword Text
With the initiative of its President, Samuel Silver, the International Union for
Radio Science (URSI) established a Working Group in the spring of 1968 to
make a critical study of electromagnetic probing of the upper atmosphere.
The purposes of the study were to reexamine the theoretical grounds upon
which the probing techniques depend, to assess the current limits of
observational practices, to compare the results obtained by various
techniques, to comment on the existence of, or need for, networks of
observing stations, and to consider the relevance of the probing techniques to
aeronomy.  This paper and that of H. G. Booker on the intercomparison of
techniques, plus the manuscripts prepared on behalf of the eleven working
parties that follow, comprise the report of the Working Group,  The members
of the Working Group are listed in the footnote.  Each member of the Working
Group organized and chaired a working party.*  During the course of the
study, the members of the Working Group were particularly stimulated by J.
Sayers discussions and understanding of the problems associated with in
situ probes, were concerned about the small number of, but important need
for, meaningful intercomparisons of different techniques, were impressed by
the important roles of rock-borne probes in the height interval 70-100 km and
of the incoherent scatter technique above 100 km to provide the observations
needed to attack the outstanding problems in aeronomy, and were concerned
about the lack of suitable probes below about 70 km.  (Abstract source






Laser Radar Studies of the Atmosphere Above 50 KMTitle Text
Grams, G. W.Author Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 729-36, April 1970.Source Text
Keyword Text
The results of laser radar techniques for probing the upper atmosphere are
presented in this report.  These techniques are based on analyses of the light
scattered from a laser beam by the various constituents of the atmosphere.
Under appropriate conditions, the data obtained with laser radars may be
related to the spatial distribution of various minor constituents, such as
atmospheric aerosols and water vapor, as well as to vertical profiles of
atmospheric density, temperature, and winds. (Abstract source unknown,






The Use of Atmospherics For Studying the IonosphereTitle Text
Horner, FrederickAuthor Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 609-21, April 1970.Source Text
Keyword Text
Observations of atmospherics can provide useful information about the lowest
regions of the ionosphere and about the properties of the magnetosphere.
They are unlikely to lead to explicit models of the lower ionosphere, but can
provide a check on the validity of models deduced by other means.  They are
also of particular value in providing a convenient method of monitoring the
ionosphere to detect the incidence of disturbed conditions.  Recording of
whistlers is an effective technique for determining electron densities in the
magnetosphere.  (Abstract source unknown, formal literature, English






Effect of the Soil Upon Short Wave Antenna Radiation PatternsTitle Text
Jaeger, G.Author Text
Int. Elek tronische Rundschau, vol. 24, no. 4, pp. 101-4, April 1970.Source Text
Keyword Text
Experience produces the often surprising result of a radiation pattern
changing with the distance from the antenna.  The author indicates the
physical causes of this phenomenon.  Using an approximation that can be
derived from the exact theory and is particularly suitable for the range of
distances encountered in actual practice, the radiation patterns of the vertical
monopole and the horizontal dipole are discussed.  In German.  From
Science Abstract.  (Abstract source unknown, formal literature,






Semi-automated Track Reconstruction Program ReportTitle Text
Kiritsis, T. P., Hunt, E. 0.Author Text
General Dynamics Corp Groton Conn Electric Boat Div.  Report U417-70-029,
 397 pages; April, 1970.
Source Text
computer programs, underwater tracking, data
processing, submarines, naval vessels, display systems,
cathode ray tubes, position finding, detectors,
tracking, computer  operators, man machine systems,
input output devices, flow charting, teletype systems,
algorithms, buzdmp program, computer programs, rush
program, track reconstruction, Univac 1107,  xrecon
program, NTISDODXD
Keyword Text
This report describes the software used in the processing and evaluating of
data  automatically recorded by AUTODATA equipment.  The AUTODATA
equipment  records ship's operating conditions as well as the submarine
sensor information.  The  software described allows operator intervention with
the computer (UNIVAC 1107), a  keyboard, and two cathode ray tube
displays. This technique permits the operator to  examine raw data, process
data, and position submarine tracks relative to one another  during the course






A Simulation of Multiple Channel Receivers For an RDF InterferometerTitle Text
Madsen, Kenneth RayAuthor Text
M.S. Thesis appearing in Appendix A of HF/DF System Studies and
Directional Propagation Research, University of Illinois, Radiolocation




The angles of arrival measured by a small aperture radio direction finding
(RDF) system are vulnerable to large errors in the presence of wave
interference and noise.  The interference errors can usually be reduced
considerably by sampling the instantaneous angles of arrival periodically and
averaging the samples.  Allen (1) developed an effective averaging routine
which improves the accuracy of this technique, but it is limited by the
sampling speed of the system.  An alternate approach to the problem is to
build a system which can continuously average any incoming signal variation
thus eliminating the need for sampling.  This thesis is a simulation study of
such a system for a three element interferometer.  The proposed system
(referred to as the three channel system) will be compared to the system
studied by Church (2) and Creasy (3) (the two channel system) on the basis
of the errors in the measured angles of arrival.  Three classes of errors will be
considered in this comparison.  They are errors due to phase meter error,
errors due to wave interference, and errors due to random perturbations.






Radio Propagation Effects Used On Rockets in Probing the IonosphereTitle Text
Maeda, Ken-ichiAuthor Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 647-61, April 1970.Source Text
Keyword Text
Following a brief history of the development of rocket measurement of electron
density based on radio propagation effects, the principles of measurement are
outlined. A variety of principles are available and descriptions are given for (1)
Doppler frequency shift, (2) propagation phase and  time, (3) Faraday rotation,
(4) wave absorption and (5) the use of cosmic radio waves.  A comparative
survey is made between this technique and the in situ probe measurement.
Approximations involved in this technique and some specific features
concerning the accuracy and limitation of each individual method, are
explained.  Finally some comparisons of results obtained by this and other
methods are give.  Two tables showing the frequency bands used and the
measurable height range for each method are also given.  (Abstract source






Concerning the Definition of an Active AntennaTitle Text
Meinke, H. H.Author Text
Nachr.-Tech., vol. 23, no. 4, pp. 178-80, April 1970.Source Text
Keyword Text
In this paper the attempt is made to give a more precise definition of the term
"active antenna".  With reference to two-port theory, an antenna can be called
"active" if the energy emanating at its output is not exclusively derived from
the incident energy at the antenna input but also from energy sources lying in
the antenna itself.   Although this definition also holds for antennas with
separable amplifiers, the notion "active is generally restricted to antennas with
integrated, amplifying electronic devices.  (Abstract source unknown, formal






A Variable Interval Width Quadrature Technique Based on Romberg's
Method
Title Text
Miller, Edmund K.Author Text
J. Computational Phys., vol. 5, pp. 265-79, April 1970.Source Text
Keyword Text
A numerical integration or quadrature technique (based on Richardson
extrapolation to the trapezoidal rule as formulated by Romberg) was
developed and applied to evaluate some Fourier integrals which occur in the
theory of an infinite cylindrical antenna.  The computational method is based
on an abscissa spacing which varies as powers of two and which is
determined by the relative convergence of two successive approximations to
the integral over a given interval.  This results in a minimum-to-maximum
abscissa spacing ratio as small as 10 to the minus 6th power.  Numerical
examples are given for integration contours following the real axis and
deforming into the complex plane.  (Author's abstract, formal literature,






HF and VHF Absorption Techniques in Radio Wave Probing of the
Ionosphere
Title Text
Mitra, A. P.Author Text
J. Atmos. Terrest. Phys., vol. 32, no. 4, pp. 623-46, April 1970.Source Text
Keyword Text
A critical examination of the techniques of measurement of ionospheric
absorption by HF and VHF radio waves and the scientific significance of these
measurements is presented.  The techniques discussed include the use of (1)
pulsed transmission with reflection from one of the ionospheric layers (A1
technique), (2) cosmic radio noise (A2 technique), (3) CW waves from
commercial transmitters (A3 technique) and (4)fmin.  For each technique the
method of analysis, along with indication of its limitations and possible areas
of improvement, is outlined.  Discussions on the scientific relevance of the
technique include:  (a) the aeronomic implications of morphological analysis,
such as those giving the dependence of absorption with frequency, with solar
zenith angle and with solar activity, (b) the Winter anomaly in midlatitudes
and the anomalous nature of equatorial absorption, (c) the ionospheric
implications of flare effects in absorption, (d) recent attempts to develop
electron density profiles from single or multi frequency absorption
measurements and comparison of selected profiles with those obtained by
other techniques at similar latitudes and times and (e) estimates of collision
frequencies at E- and F-region heights and some recent attempts to obtain
information on electron temperature.  (Abstract source unknown, formal







Moxon, L. A.Author Text
Wireless World, vol. 76, no. 1414, pp. 155-8, April 1970.Source Text
Keyword Text
Results are given of some experiments which were conducted to determine
the best site for a high frequency antenna.  The object was to exploit the
natural terrain so that communications could be carried out over distances of
3000 mi or more using low power.  (Abstract source unknown, formal






The rise of marine radio:  from luxury to necessityTitle Text
no authorAuthor Text
Motor Ship, Vol. 51, No. 597, pages 15-16; April, 1970.Source Text
radio direction-finding, radio links, radio
communication, radio navigation
Keyword Text
The paper gives an historical review of commercial radio that is now 70 years
of age.  It  was in April, 1900, that Guglielmo Marconi founded the world's first
marine radio  company.  Moreover, it was in the period around 1920 that
technical developments and  international legislation really began to
accelerate the tremendous expansion of marine  electronics towards the wide







Computations of mode-scattering coefficients due to ionospheric
perturbations and comparison with VLF radio measurements
Title Text
Prof. Bahar, E.Author Text
PROC. I.E.E., vol. 117, no. 4, April 1970.Source Text
radio-propagation effects, ionospheric propagation,
Guided electromagnetic-wave propagation
Keyword Text
Computations of mode-scattering coefficients arising from ionospheric
perturbations at sunrise and sunset lines are report in the paper.  The
computations are based on an analysis that exploits the concept that radio
waves at low frequencies propagate in a nonuniform, spherical, "Earth-
ionosphere waveguide" with finite, surface-impedance boundaries.  The
computed data are compared with available experimental data at 18kHz for
both day-night and night-day propagation paths.  The computed data for v.l.f.
radio frequencies indicate that, for an ionospheric effective-height change of
20km, the magnitudes of the first-second and second-first mode-conversion
coefficients pass through minima about 16kHz provided that the length of the
transition region is less than 800 km.  (Author's abstract, formal literature,






In-Situ Probes For Ionospheric InvestigationsTitle Text
Sayers, J.Author Text
J. Atmos Terrest. Phys., vol. 32, no. 4, pp. 663-91, April 1970.Source Text
Keyword Text
The measurement of most plasma parameters of the ionosphere in the E-
region and above by in-situ probes can be achieved with an accuracy in the
region of 10 per cent and in some cases much better than this.  The
measuring techniques which have been well established are r.f. impedance or
capacitance probes and upper hybrid resonance probes for electron density
measurements:  Modified Langmuir probes for electron temperature
measurements:  Retarding potential analyzers or sampling mass
spectrometers for ion density measurements:  Quadrupole or monopole mass
spectrometers for ion and neutral gas analysis:  and retarding potential
analyzers for ion temperature measurements.  In the D-region and below the
relatively short mean free path presents serious problems for most measuring
techniques and relatively few in-situ measurements can be made with
confidence.  Fixed bias conductivity probes can be used for electron and ion
density measurements but they require calibration in-situ and the calibration
factor varies with altitude. mass spectrometers with pumps to increase the
mean free path in the analyzing region at present offer the most satisfactory
in-situ diagnostic instrument for the D-region.  In the magnetosphere local
disturbance of the ambient electron population by spacecraft u.v. electron
emission and by spacecraft electrostatic charges makes electron probing
very difficult. The relative velocity of the ions due to spacecraft motion makes
these particles less susceptible to such disturbances and ion retarding
potential analyzers or mass spectrometers offer the best means of
investigating the tenuous plasma of the magnetosphere.  (Abstract source






The Early History of Electronics: V. Commercial BeginningsTitle Text
Susskind, CharlesAuthor Text
IEEE Spectrum, pp. 78-83, April 1970.Source Text
Keyword Text
The electronics industry got its start with attempts to bridge bodies of water
radio telegraphically, culminating in the spanning of the Atlantic by Marconi in
1901.  The fifth installment of our continuing series shows how the young
industry was bedeviled by priority arguments and litigation.  (Abstract source






The Reflection of Radio Waves From Moving Undulating SurfacesTitle Text
Toman, K.Author Text









Vehicle Locating/Tracking in Urban AreasTitle Text
Tomlinson, E. Scott, Jr.Author Text
Army Land Warfare Lab., Aberdeen Proving Ground, Maryland, Report No.
LWL-TR-70-04, April 1970.
Source Text
position finding, radio receivers, radio compasses,
position finding, direction finding, urban areas,
insurgency, radio transmitters, vehicles, frequency
modulation, leadership, ranges (distance), radio
beacons, tracking, police, civil disturbance, AN/PRC-
25, AN/VRQ-4
Keyword Text
A small FM radio transmitter, weighing less than 1-1/2 lbs., was attached to
the underside of an automobile.  The automobile could be located in the
environs of a large city by DFing on the transmitter signal using one or a
combination of the following direction-finding equipment: (1) AN/PRC-25
receiver with AT-339/PRC antenna or AT-784 antenna; (2) R-744A/PRR
receiver with AS-1528 (XE-D/PRR-12) loop antenna; (3) simplified version of
AN/VRQ-4 (XE-1) (V) "cafe blue" mounted on an M151 A1 1/4 ton truck.  The
maximum useful reception range was 3-4 city blocks for systems 1 and 2,
which required an intensive search pattern, as opposed to a 4-6 city block
range, requiring only a limited search pattern, for system 3, the cafe blue.
The most effective results were achieved with the use of the cafe blue system.
 The second most effective results were achieved with the consecutive use of
both receivers 1 and 2, or by alternatively employing a set of attenuators with
the AN/PRC-25 to prevent receiver saturation by the signal at close range.
The systems as described may prove to have merit in conducting surveillance
in areas of civil disturbance.  (Author's abstract, technical report, English






Electromagnetic Fields of a Pulsed Dipole in Dissipative and Dispersive
Media
Title Text
Wait, James R.Author Text
Radio Science, vol. 5, no. 4, pp. 733-5, April 1970.Source Text
Keyword Text
Exact expressions are obtained for the fields of a step-function excited
electric dipole in a homogeneous medium of infinite extent.  special cases
include a conducting dielectric medium and a cold lossless plasma.







Receiving Antennas in a Compressible PlasmaTitle Text
Adachi, S., Kasahara, T. and Mushiake, Y.Author Text
Trans. IEEE, vol. AP-18, no. 3, pp. 439-41, May 1970.Source Text
Keyword Text
The receiving voltages and the receiving maximum available powers of a dipole
antenna and a loop antenna immersed in an isotropic compressible plasma
are obtained for both an electromagnetic and an electron-plasma wave
incidence by making use of the reciprocity theorem.  (Abstract source






Radio Direction Finding SystemTitle Text
AnonymousAuthor Text
Patent no., UK 1192782, Assignees, Marriott Magnetics, LTD., filed August




Two directional radio receiving aerials tuned to two spaced transmitters are
continuously rotated simultaneously, and the relative phase of the outputs, at
the modulation frequency arising form the rotation, is determined to give the
angle between the two transmitters.  The second aerial may be replaced by a
rotating magnetic pick-up utilizing the earth's field.  (Abstract source






Aperiodic Loop AerialTitle Text
Baker, P. G.Author Text
Wireless World (GB), vol. 76, no. 1415, pp. 224-5, May 1970.Source Text
Keyword Text
A unique receiving aerial which provides optimum directional and performance
characteristics over a frequency range of four octaves (2-32 MHz, typically)
has been developed by E.M.I. Electronics Canada.  The combination results
in a constant effective height over the full four-octave frequency range, that is,
the pre-amplifier output voltage is constant over the complete frequency range
for  a fixed incident field strength.  Because of the flat frequency response,
the aerial has well defined phase characteristics and is particularly suited for
a phased aerial systems.  (Abstract source unknown, formal literature,






Phase Measurements With an Interferometer Baseline of 11.3 KMTitle Text
Basart, J. P., Miley, G. K. and Clark, B. G.Author Text
Trans. IEEE, vol. AP-18, no. 3, pp. 375-88, May 1970.Source Text
Keyword Text
Observations with a phase-stable radio-link interferometer are described.
Measurements of phase stability have been made at 2695 MHz with a
baseline of 11.3 km.  The phase behavior is worse in summer than in winter
and this is attributed to changes in the atmospheric water content.  Phase
fluctuations are not large enough to affect seriously aperture-synthesis
measurements. (19 references) (Abstract source unknown, formal literature,






Solar Influences on HF Absorption and the Resulting Hawaii to
California Lowest Observed Frequency
Title Text
Bleiweiss, Max P.Author Text




The theory of the absorption of high frequency (HF) radio waves is presented
and used to determine the expected lowest observed frequency (LOF).  Next,
experimental LOFs obtained with an HF oblique incidence sounder receiver on
the Hawaii-California propagation path are presented and compared with the
absorption theory. The LOFs are also compared with the CNO predictions.
The conclusions are that the LOF is not influenced appreciably by a varying
component of background solar radiation, or seasonal changes, and that the
LOF is a predictable quantity which closely follows the theory.  (Abstract






Measurement of the Frequency Spread of an Ionospherically Reflected
Radio Signal
Title Text
Boys, J. T. and Bannister, R. W.Author Text
J. Atmos. Terrest. Phys., vol. 32, no. 5, pp. 853-64, May 1970.Source Text
Keyword Text
A simple method is developed for measuring the instantaneous width of the
frequency spectrum associated with an ionospherically reflected HF radio
signal.  The technique involves counting zero crossings of phase difference
between separated antennas, and the results are interpreted in terms of






Interactive CRT Display Terminals, Part ITitle Text
Brick, Donald B.Author Text







Amplitude and Phase Scintillations of Spherical WavesTitle Text
Chytil, B. OhumilAuthor Text
J. Atoms. Terrest. Phys., vol. 32, pp. 961-6, May 1970.Source Text
Keyword Text
The formulae for variances of amplitude and phase fluctuations of a wave after
scattering from ionospheric irregularities are derived for the oblique incidence
of a spherical wave.  (Abstract source unknown, formal literature, English






True height Analysis of Oblique Incidence HF Radio Wave DataTitle Text
George, P. L.Author Text
J. Atmos. Terrest. Phys., vol. 32, pp. 905-16, May 1970.Source Text
Keyword Text
A lamination method of true height analysis is proposed by which data
obtained in oblique ionospheric sounding may be used to derive the electron
distribution in the ionosphere remote from the sounding station.  The
application of the method to forward oblique and ground backscatter data is
discussed and some preliminary results are presented.  (Abstract source






Table of the Field Patterns of a Loaded Resonant Circular LoopTitle Text
Iizuka, K., Russa, F. L. and Dunne, C.Author Text
Trans. IEEE, vol. AP-18, no. 3, pp. 416-8, May 1970.Source Text
Keyword Text
A table of E- and H-plane patterns of the circular loop antenna with βb equals
1.0 loaded with ZL equals R plus jX at phi equals 180º is presented.  The table
gives useful information for determining the values of the load impedance for a
given field pattern.  The results were experimentally examined.  (Abstract






A Dual-Mode Routing Algorithm for an Autonomous Roving VehicleTitle Text
Kirk, Donald E.Author Text
Trans. IEEE, vol. AES-6, no. 3, pp. 290+, May 1970.Source Text
Keyword Text
A dual-mode algorithm of routing an unmanned autonomous roving vehicle
designed to explore the uncertain terrain of other planets is presented.  The
algorithm consists of a global mode, which uses dynamic programming and
terrain information available from photo reconnaissance data to determine a
nominal optimal path, and a local mode, which routes the vehicle around
obstacles whose presence, location, and extent are not known in advance.
Gaussian probability density functions are used to simulate terrain for
examples that illustrate the performance of the algorithm.  (Abstract source






Improving Police Command and Control with a Patrol Car Emitter-Call
Box Sensor Car Location System
Title Text
Knickel, E.  Ray and Van Horn, Albert W.Author Text




High accuracy is not required for car locator systems used in police
operations.  Relatively inaccurate patrol car locator devices can greatly
improve police operations by significantly reducing response time, by
permitting dynamic redeployment of forces, and by providing for better
administrative control of forces.  The patrol car emitter-call box sensor
technique could also be used on passenger buses and taxicabs to summon
police assistance.  The technique involves equipping patrol cars, buses, or
taxicabs with a short-range coded radio frequency (RF) emitter device and
equipping call boxes or other public electrical facilities with a device for
sensing the emitter signal of the passing vehicles.  Presence and identity of
the vehicles can be detected and automatically telemetered over existing
telephone or electrical lines to a computer-controlled display board in the
dispatching center.  Vehicle identification encoding is accomplished by
modulating the emitter-transmitter with a selected combination of tones that
differs for each vehicle.  The system would use a transmitter-receiver
combination similar to that used by automatic garage door openers.  Vehicle
identification encoding would be accomplished by using techniques similar to
those of the touch-tone dialing system of the telephone company.  By taking
advantage of existing call box systems, the implementation of this system
would be particularly feasible for cities, such as Washington, D.C., that have
an extensive police call box system.  How such a system could be installed
in Washington, D.C. is described in detail.  Features of the system are the
following:  (1) relatively low installation cost; (2) minimum spectrum space
requirements; (3) accuracy of ±… mile achievable with existing call box
locations in Washington, D.C.; (4) it is possible to selectively increase
accuracy by area; (5) spectrum requirements remain constant with increased
accuracy or increased geographical area of coverage; (6) simple inexpensive
and proven equipment requirements.  (Authors' abstract, formal literature,






Improving Police Command and Control with a Patrol Car Emitter-Call
Box Sensor Car Location System
Title Text
Knickel, E. R. and Van Horn, A. W.Author Text




High accuracy is not required for car locator systems used in police
operations.  Relatively inaccurate patrol car locator devices can greatly
improve police operations by significantly reducing response time, by
permitting dynamic redeployment of forces, and by providing for better
administrative control of forces. The patrol car emitter-call box sensor
technique could also be used on passenger buses and taxicabs to summon
police assistance.  The technique involves equipping patrol cars, buses, or
taxicabs with a short-range coded radio frequency (RF) emitter devices and
equipping call boxes or other public electrical facilities with a device for
sensing the emitter signal of the passing vehicles.  Presence and identity of
the vehicles can be detected and automatically telemetered over existing
telephone or electrical lines to a computer-controlled display board in the
dispatching center.  Vehicle identification encoding is accomplished by
modulating the emitter-transmitter with a selected combination of tones that
differs for each vehicle.  The system would use a transmitter-receiver
combination similar to that used by automatic garage door openers.  Vehicle
identification encoding would be accomplished using techniques similar to
those of the touch-tone dialing system of the telephone company. By taking
advantage of existing call box systems, the implementation of this system
would be particularly feasible for cities, such as Washington, D. C., that have
an extensive police call box system.  How such a system could be installed
in Washington, D. C., is described in detail.  Features of the system are the
following:  1) relatively low installation cost; 2) minimum spectrum space
requirements; 3) accuracy of ±… mile achievable with existing call box
locations in Washington, D. C.; 4) it is possible to selectively increase
accuracy by area; 5) spectrum requirements  remain constant with increased
accuracy or increased geographical area of coverage; 6) simple inexpensive
and proven equipment requirements.  (Abstract source unknown, formal






Homodyne System Design ConsiderationsTitle Text
Schmidt, H. E.Author Text
Naval Electronics Laboratory Center, San Diego, Calif., Report no. 1707, DDC
no. AD 871 995, 14 May 1970.
Source Text
direction finding, radio receivers, design, signal
generators, signal-to-noise ratio, oscillators,
broadband, amplitude modulation, phase shift, superhigh
frequency
Keyword Text
A breadboard, single sideband generator to be used as a homodyne common
channel local oscillator covering 7 to 11 GHZ was developed and laboratory
tested.  In addition, an investigation of problems involved in designing
wideband, multichannel, homodyne receiving systems for high-precision
direction finders that use either phase or amplitude comparison techniques
was conducted.  Equations for SNR and signal-to-noise optimization were
derived and the effects of VSWR and mixer performance on channel gain
tracking were analyzed.  Equations for evaluating these effects were also







Homodyne System Design Considerations.  <NOTE> Research and
Development Report.
Title Text
Schmidt, H. E.Author Text
Naval Electronics Lab Center San Diego Calif.  Report NELC-TR-1707, 51
pages; May, 1970.
Source Text
direction finding, radio receivers, radio receivers,
design, signal generators, signal-to-noise ratio,
oscillators, broadband, amplitude modulation, phase
shift circuits, superhigh  frequency, homodyne
receivers, NTISDODXD
Keyword Text
A breadboard, single sideband generator to be used as a homodyne common
channel  local oscillator covering 7 to 11 GHz was developed and laboratory
tested. In addition,  an investigation of problems involved in designing
wideband, multichannel, homodyne  receiving systems for high-precision
direction finders that use either phase or  amplitude-comparison techniques
was conducted. Equations for SNR and  signal-to-noise optimization were
derived and the effects of VSWR and mixer  performance on channel gain







The Range and Frequency Dependence of VHF-UHF Man-Made Radio
Noise in and above Metropolitan Areas
Title Text
Skomal, E. N.Author Text




The surface distribution of composite incidental manmade radio noise power
in metropolitan areas displays frequency and range variations which are
predictable from a knowledge of the propagation characteristics of irregular
surface terrain for low-height antennas and the noise-source spectral power
densities for a Poisson distributed random noise process.  The observed
frequency variation of composite surface noise power in the very-low-
frequency (VLF) through the lower very-high-frequency (VHF) band is
proportional to the product of 1) the inverse first power of frequency,
introduced by irregular terrain basic path loss dispersion for low antennas,
and 2) the inverse quadratic frequency dependence of the noise-source
spectral density.  In the upper portion of the VHF band and in the ultrahigh-
frequency (UHF) range, the basic path loss dispersion remains unchanged
while the emission spectrum of the surface noise sources asymptotically
approaches that of band-limited white noise.  The observed first-order surface
range dependence for composite man-made noise within an urban area is
predictable from the measured variation of irregular terrain basic path loss for
low-height antennas and displays a somewhat smaller exponent than the free
space propagation function.  The general range function for composite
metropolitan area man-made noise power displays a quadratic exponential
variation with distance from the urban center.  The level of man-made noise
power, observed from 1 to 5 miles above metropolitan areas, can be related to
the surface noise distribution, the radiation pattern of the receiving antenna,
and the coordinates of the airborne detector, relative to the urban center.  The
noise level, the noise spectral density, and the position dependence of the
airborne noise power are predictable from this information plus a recognition
that, as the receiver field of view increases with altitude or beamwidth, the
amplitude distribution of the surface sources approaches a unit normal
distribution in conformity with the central limit theorem for multiple
independent random sources.  Tests of the validity of the theoretical
predictions of the range and frequency dependence of both surface and
airborne man-made incidental radio noise power in the VHF-UHF bands have
been performed, using accumulations of both surface and airborne noise data
obtained from measurements in and above urban areas in Europe, Asia,
Abstract Text
Australia, and North and South America.  Theoretical and experimental
comparisons have confirmed the validity of the noise generation and
propagation models and support their use for calculating the deterministic
characteristics of metropolitan area incidental man-made noise.  (Abstract





The Range and Frequency Dependence of VHF-UHF Man-Made Radio
Noise in and above Metropolitan Areas
Title Text
Skomal, Edward N.Author Text




The surface distribution of composite incidental man-made radio noise power
in metropolitan areas displays frequency and range variations which are
predictable from a knowledge of the propagation characteristics of irregular
surface terrain for low-height antennas and the noise-source spectral power
densities for a Poisson distributed random noise process.  The observed
frequency variation of composite surface noise power in the very-low-
frequency (VLF) through the lower very-high-frequency (VHF) band is
proportional to the product of (1) the inverse first power of frequency,
introduced by irregular terrain basic path loss dispersion for low antennas,
and (2) the  inverse quadratic frequency dependence of the noise-source
spectral density.  In the upper portion of the VHF band and in the ultrahigh-
frequency (UHF) range, the basic path loss dispersion remains unchanged
while the emission spectrum of the surface noise sources asymptotically
approaches that of band-limited white nose.  The observed first-order surface
range dependence for composite man-made noise within an urban area is
predictable from the measured variation of irregular terrain basic path loss for
low-height antennas and displays a somewhat smaller exponent than the free
space propagation function.  The general range function for composite
metropolitan area man-made noise power displays a quadratic exponential
variation with distance from the urban center.  The level of man-made noise
power, observed from 1 to 5 miles above metropolitan areas, can be related to
the surface noise distribution, the radiation pattern of the receiving antenna,
and the coordinates of the airborne detector, relative to the urban center.  The
noise level, the noise spectral density, and the position dependence of the
airborne noise power are predictable from this information plus a recognition
that, as the receiver field of view increases with altitude or beamwidth, the
amplitude distribution of the surface sources approaches a unit normal
distribution in conformity with the central limit theorem for multiple
independent random sources.  Tests of the validity of the theoretical
predictions of the range and frequency dependence of both surface and
airborne man-made incidental radio noise power in the VHF-UHF bands have
been performed, using accumulations of both surface and airborne noise data
obtained from measurements in and above urban areas in Europe, Asia,
Abstract Text
Australia, and North and South America.  Theoretical and experimental
comparisons have confirmed the validity of the noise generation and
propagation models and support their use for calculating the deterministic
characteristics of metropolitan area incidental man-made noise.  (Author's





Alpha-Doppler, a new Doppler concept.Title Text
Stedtnitz, W.Author Text
Technische Mitteilungen Krupp, Forschungsberichte, Vol. 28, No. 1, May
1970 pages 1-7, 1970.
Source Text
navigation, direction finding systems, sounding
apparatus
Keyword Text
A highly accurate Doppler navigation method is described, which is based on
a novel  arrangement of the ultrasonic projectors flush-mounted in a ship's
bottom to protect them  from mechanical damage.  The projector arrangement
is independent of system variables  (transmission frequency, beam angle,
temperature, and salt content).  The Doppler  frequency is dependent solely
on the speed vector of the vessel in the plane of the beam  and on the






Search radar antennas - Monopulse methodTitle Text
Trentini, G., Jatsch, W.Author Text
Siemens AG, Munchen, West Germany, Frequenz, Vol. 24, No. 5, pages 144-
9; May, 1970.
Source Text
antenna radiation patterns, radar antennasKeyword Text
By means of the Monopulse method direction finding in azimuth can be
basically improved  also in the case of search radar antennas.  This requires
a radiation pattern that is suitable  for sum and difference operation.  In the
case of the first configuration including a simple  feeding system consisting of
two horn radiators and a hybrid, favorable radiation  performance is attained
by a large intermediate wall.  In the case of the second  configuration four
horn radiators and two hybrids are employed.  Two radiators are in  operation






The Fifty-Percent Coverage Problem of the General Bivariate Gaussian
Distribution
Title Text
Valstar, J. E.Author Text
1970 Proceedings of the National Aerospace Electronics Conference, Dayton,




The 50% coverage problem (Circular Error Probable) of the general bivariate
Gaussian distribution is reviewed from the point of view of performance or error
analysis of navigation and ordnance delivery systems.  The existing results for
the unbiased, uncorrelated case are represented by a differentiable function.
A simple function accounts for the basic effect of bias.  Correlation is removed
by coordinate rotation, as opposed to complicated integration schemes used
in the past.  A normalized CEP versus error magnitude sensitivity measure is
presented which is of interest for system trade-off and design studies. (12







A Correlation Apparatus for the Measurement of the Drift in the
Ionosphere by the Spaced Receiver Method
Title Text
Vesseur, H. J. A.Author Text
J. Atmos. Terrest. Phys., vol. 32, pp. 829-35, May 1970.Source Text
Keyword Text
An apparatus is described which is used for the evaluation of ionospheric drift
by the spaced receiver method.  After each measurement of 3 min the auto-
and cross-correlation functions are automatically calculated from recorded
values of the signs of the departures of the signals from their mean values .
This quantity is called the "polarity" of the recorded signal.  it is shown that
the results agree well with those calculated by the method of "similar fades."







Input Impedance Approximations For Small Dipole and Loop Antennas
Near Ground
Title Text
Vogler, L. E.Author Text
Can J. Phys., vol. 48, no. 9, pp. 1036-9, May 1970.Source Text
Keyword Text
Approximate expressions for the input impedances of small vertical and
horizontal dipole and loop antennas above a conducting ground plane are
developed. The formulas give increasingly accurate impedance estimates as
N →∞, where N is the refractive index of the ground.  A comparison with the
exact solution for a specific case, N =5 and varying antenna heights, is given.







Elements of the theory of taking a bearing on a heavenly body by means
of a plane from a  moving platform.  Radio direction finding of celestial
bodies from moving platform, determining  plane rotation effects on
angle measurements
Title Text
Vorobev, L. M.Author Text
Cosmic Research, Vol. 8, pages 329-333, Kosmicheskie Issledovaniia, Vol.
8, May - June 1970, pages 360-364, 1970.
Source Text
bearing (direction), celestial bodies, radio direction











Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Internal Correspondence, 26 June 1970.
Source Text
Keyword Text
The following data is presented in rough form to enlighten the "spaced loop
symposium group" on experiments of various tuned ferrite antenna designs
attempted over the past six - seven months.  Some of these ideas have been
investigated previously I'm sure, and perhaps disregarded for one reason or
another, but it was mainly an exercise on my part to become familiar with the
practical design considerations for ferrite DF antennas.  Of specific interest
was a design compatible with the Jeep transportable spaced loop antennas to
cover the low HF range with equal or improved sensitivity but considerably
reduced size.  The early designs were very breadboard, some held together
with tape as shown in photographs, and the test vehicle was constantly being
updated with different designs to enable quick field tests concurrent with
required testing of the 2502 antenna systems.  Because this was a spare
time endeavor, several of the designs lack concrete data and refer only to
performance relative to the above antenna which is well documented.







Test Plan For The AS-2147/ARQ-27 AntennaTitle Text
AnonymousAuthor Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Document No. 16-2790, 12 June 1970.
Source Text
Keyword Text
1.1  Purpose - This document presents procedures to be followed by
Southwest Research Institute (SwRI) in the inspection and testing of the AS-
2147/ARQ-27 antennas.  1.2  Scope - The procedures presented herein apply
to antennas, serial no. 13 and higher, and to any AS-2147 antenna repair
contracts received after approval of this document.  These tests performed by
Southwest Research Institute prior to delivery are intended to verify
acceptable performance in accordance with the design goals of paragraph 2.0
of this document.  Southwest Research Institute will notify the contracting
officer or his designated representative at least three days prior to test
initiation so that the test may be witnessed if desired.  A field test schedule
will be considered only tentative because of possible weather delays.
Southwest Research Institute will review the data, assemble a data package
for each antenna, and submit copies of the data packages to parties
designated by the contracting officer.  Original data will be maintained on file
at Southwest Research Institute.  1.3  Background - The AS-2147/ARQ-27
antenna is the spaced loop DF antenna used with the An/ARQ-27 helicopter
mounted system.  The original experimental/feasibility model antenna was
developed July 1966 under Contract DA 28-043 AMC-02368(E).  As of June
1970, twelve (12) advanced development model AS-2147 antennas have been
delivered.  Three (3) additional antennas (serial nos. 13-15) are presently
under construction.  All components of the An/ARQ-27 systems, other than
the three (3) antennas under construction, are deployed; therefore, the test
program as outlined herein must use existing components from an
experimental portable DF system as supporting equipments to verify
performance of new AS-2147 antennas.  This breadboard DF equipment is at
times used for other experimental work and may change over a period of time.







New Forms of Meter Wave Antennas For Use in Probing-RocketsTitle Text
Axmann, A. and Dold, B.Author Text




Two frequencies are normally used for rocket measurements of electron
content using the differential Doppler effect.  Improvements are possible with a
third frequency (100 MHz approx.) so new receiving antennas were developed.
 The first consists of a single turn helical copper tape (lambda/4 long)
embedded in the fiberglass skin.  The second is a loop antenna for high
frequencies and the third consists of a two tube erectable dipole for
simultaneous use as a Langmuir probe boom or triangular support for a
retarding potential analyzer.  Impedance diagrams and radiation
characteristics are discussed.  Some of these devices were tested on recent
ESRO sounding rockets.  (Author's abstract, book, English/German






High Frequency Radio Propagation Prediction Program RAB62Title Text
Bailey, R. A.Author Text




User notes on a propagation prediction program produced by R. A., Bailey,







Extensions To a High Frequency Field Strength Prediction Computer
Program
Title Text
Bailey, R., A.Author Text




The high frequency field strength prediction program designated RAB57
(Bailey, 1969) has been modified to include new ionospheric data and new
antenna gain routines which has recently become available.  The new
program is designated RAB62.  A summary of the modifications is given in
this Technical Note.  A complete listing of the new program is attached as an







The Effect of Polarization Rotation On the Amplitude of Ionospherically
Propagated Sea Backscatter
Title Text
Barnum, J. R.Author Text
Stanford University, Electronics Lab., Stanford, Calif., Report No. TR-157,
DDC No. AD 711 341, June 1970.
Source Text
Keyword Text
Previous experiment have shown that an ocean surface represents a strong
source of high-frequency (HF) backscatter.  The author has used a 2.5 km
receiving antenna array--the worlds largest--to study such backscatter both
from the Gulf of Mexico and the Pacific Ocean.  The narrow beamwidth of this
antenna (1/3 deg average), together with SFCW sounding, confer unusually
good azimuth and time-delay (range) resolution.  The resulting detail and
clarity has made a possible more precise quantitative studies of sea
backscatter.  A particular goal of these studies is to develop a method of
locating storms, or areas of unusual calm.  (Author's abstract, technical






On a Direction Finder for Signals of Point Sources in Random Noise in
Space
Title Text
Bohme, Johann F.Author Text
Archiv der Elek trischen Ubertragung, vol. 24, pp. 257-62, June 1970Source Text
Keyword Text
On the basis of a mathematical model for random noise in space as
discussed in an earlier paper a direction finder is investigated detecting
signals of point sources and estimating the direction.  The signals are
additively disturbed by random noise in space.  The paper in particular
specifies the S/N performance and the direction-finding characteristics of the
relatively simple designed equipment.  (Author's abstract, English/German






Automatic vehicle monitoringTitle Text
Buchsbaum, W. H.Author Text
Electronics World, Vol. 83, No. 6, pages 42-4; June, 1970.Source Text
radio direction-findingKeyword Text
A new system uses principles of loran and air-traffic control to identify and
pinpoint  location of a vehicle on city streets.  Police cars, fire trucks, taxis,






Automatic Vehicle MonitoringTitle Text
Buchsbaum, Walter H.Author Text
Electronics World, vol. 83, no. 6, pp. 42-4 and 52, June 1970.Source Text
Keyword Text
The AVM system consists of one master, or central control station, and a
number of fixed repeater sites (Fig. 1).  Each vehicle is equipped with a small
transponder, a combination receiver and transmitter.  The antennas are
generally omnidirectional.  Depending on the size of the fleet, the master
station (Fig. 2) sends out a synchronizing or interrogation signal consisting of
two 1-microsecond pulses, once every 1 to 10 seconds.  A fleet of 1000 cars
and an interrogation rate of approximately once a second allows a time slot of
about 1 millisecond for each car.  As indicated in Fig. 3, each vehicle has an
assigned time slot.  A reasonably accurate clock and counter in the
transponder determine the assigned time slot.  (Abstract source unknown,






The Effects of Wave Interference on a CDAA: A Simulation Study.
<NOTE>  Technical Report.
Title Text
Ernst, Edward W., Rogers, Barry W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report TR-14-RRL-PUB-371, 34 pages; June, 1970.
Source Text
antenna arrays, direction finding, radio compasses,
radio frequency  interference, radio interferometers,
phase measurement, digital computers, computer
programs, algorithms, sampling, simulation, errors,
accuracy, high frequency ,CDAA (circular disposed
antenna arrays), circular disposed antenna arrays,
Fortran,  Fortran 2 programming language, parametric
sensitivity, Wullenweber antennas,  NTISDODXD
Keyword Text
Digital computer simulation is utilized to study the effects of multi-mode wave
interference on the scanning mode of a CDAA. Emphasis is placed on the
error  induced in the computed direction of arrival of the primary signal by a
single  interfering signal. Sixteen simulations were conducted in which various
signal and  system parameters were varied; the results show the individual
effect of each of these  parameters on the induced error. Error spread for the






An Automated Precision Polarimeter for the HF-VHF RangeTitle Text
Green, TerryAuthor Text
Paper presented at the Conference on Precision Electromagnetic
Measurements, Boulder, Colo., June 2, 1970.
Source Text
Keyword Text
An automated system for Stokes parameter polarization analysis over the HF-
VHF range is described.  Axial ratio, orientation angle, polarization fraction,
and polarization sense are determined by amplitude measurements using a
conventional field intensity receiver.  Six amplitude measurements from four
crossed non-resonant dipoles, including quadrature sum and difference,
eliminate the requirement for phase measurement.  The antenna does not use
active components and is adaptable for mobile or stationary operation.
VSWR measurements on the antenna output cables show less than 1.2:1 (50
ohms) over the 2-70 MHz range.  The antenna aperture increases from 1 x 10-
5 square meters at 2.0 MHz to .019 square meters at 70 MHz.  A solid state
sequencer processes each amplitude measurement separately through the
receiver and digital conversion circuits (providing BCD output) to an
incremental tape recorder.  The Stokes parameter analysis is performed by
an offline digital computer using the magnetic tape data.  This analysis
permits computation of total received power from either set of orthogonal
element measurement.  When combined with the measured antenna
aperture, power density (or field strength) also can be derived.  Polarization
fraction measurements for locally controlled signals show a mean of 1.02 as
compared to a theoretical value of 1.00 (standard deviation of .1) over the 2-70
MHz range and polarization results consistent with propagation predictions.







Comparative Characteristics of the Ionospheres of the Planets of the
Terrestrial Group:  Mars, Venus, and the Earth
Title Text
Gringauz, K. I. and Breus, T. K.Author Text
Space Science Reviews, pp. 743-69, June 1970.Source Text
Keyword Text
1) Methods of Investigating Planetary Ionospheres by Means of Space
Vehicles.  2) Experimental Results of Investigations of the Ionospheres of
Mars and Venus.  3) A Comparative Discussion of the Ionospheres of the
Terrestrial Group of Planets.  4) Conclusions.  (Abstract source unknown,






Simulation and Analysis of Faraday Rotation of Beacon Satellite Signals
in the Presence of Traveling Ionospheric Disturbances
Title Text
Hamrick, L. T. and Rao, N. N.Author Text
Radio Science, vol. 5, no. 6, pp. 907-912, June 1970.Source Text
Keyword Text
Records of Faraday rotation of signals from radio beacon satellites during
traveling ionospheric disturbances are simulated for spaced stations.  These
synthetic records are used to discuss, first, observational differences using
geostationary satellites and low-orbiting satellites and, secondly, the effect of
assuming a height value of the disturbance in the analysis of the low-orbiting







Sensory Behavior of Naval Personnel: Monaural/Binaural Minimum
Audible Angle of Auditory Response.  <NOTE> Interim Report.
Title Text
Harris, J. Donald, Sergeant, Russell L.Author Text
Naval Submarine Medical Center Groton Conn Submarine Medical, Research
Lab. Report SMRL-607-NAVMED-MF12.524-004-9010D-8, 23 pages; June,
1970.
Source Text
auditory perception, thresholds (physiology), sound
signals, angle of arrival, performance tests, naval
personnel, test  methods, azimuth, responses, state-of-
the art reviews, monaural hearing, binaural hearing,
minimum audible angle,  moving sound sources
Keyword Text
The paper considers what one ear contributes to man's  perception of the
auditory world and evaluates the  monaural/binaural role in spatial orientation.
Minimum audible  angles were determined for monaural listening to moving
sounds, and results were compared to similarly obtained  binaural data. The







Comparison of Experimental and Theoretical Data on SW Signal LevelsTitle Text
Khmel'nitskiy, Ye. A.Author Text
Telecommunications, vol. 24, no. 6, pp. 36+, June 1970.Source Text
Keyword Text
Experimental and theoretical monthly medians of SW signal level at midday
and midnight on three routes, of 1500, 2900 and 4200 km, in temperate
latitudes, are compared.  The reasons for the large differences between the
two types of data are found.  The differences are shown to reach ± 10 dB only
occasionally during the night, whereas in daytime there can be systematic
differences of up to 19 dB.  The signal level differences relative to the monthly
median are analyzed.  (Abstract source unknown, formal literature,






Orientation of BirdsTitle Text
Kistikovskii, A. B., Smogorzhevskii, L. A.Author Text
Joint Publications Research Service, Washington, D.C., 10 pages, June,
1970.
Source Text
birds, navigation, flight, group dynamics, geography,
environment, direction finding, sun, USSR, bird
orientation
Keyword Text
The ability of birds to find their way to their permanent  hibernation sites and
to return in the spring to their former  nesting places has long since attracted
the attention of  scientists.  The first attempt to furnish an explanation of  bird
orientation in seasonal migrations was the hypothesis of  magnetic orientation
by the Russian scientist, A. F.  Middendorf, published as far back as 1855.
However, in spite  of such an early interest in this problem, experimental
investigation of birds' orientation capabilities began only in  the last 15-20
years. Experimental investigations have  expanded conceptions about the
accuracy and perfection of  birds' orientation and about the exogenous factors
they use in  orientation. In particular such investigations have been  pursued
on a broad scale at the Chair of Vertebrate Zoology  and in the Bionics
Laboratory of Kiev State University. In  this article the authors discuss the






VLF Atmospheric Noise Direction of Arrival PlotsTitle Text
Maxwell, E. L., Stone, D. L., Crail, A. C.Author Text
Westinghouse Electric Corp Boulder Colo Georesearch Lab.,108 pages;
June, 1970.
Source Text
atmospherics, very low frequency, noise (electrical and
electromagnetic), statistical  distributions, direction
finding, NTISN
Keyword Text
The VLF atmospheric noise prediction model described by Maxwell, et al was
used to  compute the expected direction of arrival of atmospheric noise
energy. The energy  arriving in each 10 degree azimuthal sector was
determined and was related to effective  field intensity in dB relative to one
microvolt per meter in a one kilohertz bandwidth.   In other words, if the
receiving antenna has unity gain over a 10 degree sector and zero  gain in all






Comparison of Waveguide and Wavehop Techniques For VLF
Propagation Modeling
Title Text
Morfitt, David G. and Halley, R. F.Author Text




Several mathematical models for describing VLF radio wave propagation in
the earth-ionosphere waveguide have been presented in the literature.  The
Wave Hop model and the Waveguide mode model are investigated.  The
computerized versions of these propagation models are examined by
comparing the computed electric field strengths obtained for each model
when using the same input parameters.  It is found that the two models as
they now exist do not produce exactly the same computational results and
the degree of difference between the two computations is dependent upon
propagation frequency and the electron density profile used for the







Improved Data Handling for Spatial Sampling Techniques.  <NOTE>
Final Technical  Report. Nov 69-Mar 70
Title Text
Morgan, Lee A., Weisbrod, StevenAuthor Text
Teledyne/Micronetics San Diego Calif. Report RADC-TR-70-88, 63 pages;
June, 1970.
Source Text
radar signals, direction finding, troposphere,
scattering, sampling, calibration,  antennas, S  band,
errors,  computer  programs, NTISDODXD
Keyword Text
The report contains the results of a study of improved data handling methods
in the  application of the spatial sampling technique to direction finding in the
Troposcatter  field.  The basic theory is reviewed and possible errors in the
assumptions examined.   The effects of various system error sources (such
as noise, phase and amplitude  calibration errors, etc.) were examined in
some detail and the results reported.  Based  upon the results of the study,
recommendations for improving the calibration  techniques are given. Data
collected previously was analyzed for the purpose of  determining the









Racal-BCC Ltd., GB Pat. 1196095; 24 June 1970.Source Text
radio direction-finding, direction finder, radio
receiver signal, comparator, signal processing circuitry
Keyword Text
The direction finder for determining the bearing angle of a receiver radio signal,
includes  apparatus for producing two signals representing respectively the
sine and cosine of the  bearing angle, a comparator and signal processing
circuitry.  The comparator produces a  signal representing the ratio between
the two singles, the ratio being reduced to unity by  modifying one of the
signals by a further signal, this further signal representing the tangent  or






Twenty-Five (25) kHz Frequency Synthesizer for Radio Set AN/ARC-144.
<NOTE>  Final Report. 30 Jun 69-30 Apr 70
Title Text
Richter, R.Author Text
Rca Defense Electronic Products Camden N.Y. Report AFAL-TR-72-54, 41
pages; June, 1970.
Source Text
frequency synthesizers, airborne, radio receivers,
modification kits, radio transmitters, communication
and radio systems, frequency dividers, voice
communications, frequency shift keyers, direction
finding, data transmission systems,  control panels,
ultrahigh frequency, An/arc-144, NTISDODXD
Keyword Text
The 25-kHz Frequency Synthesizer effort reported on herein was performed
as Tasks I  and II.  The purpose of Task I was to determine through study,
investigation and  analysis the feasibility of modifying or redesigning an
AN/ARC-144 UHF Radio Set  to tune in both 25-kHz and 50-kHz steps in lieu
of only the existing 50-kHz steps. The  purpose of Task II was to modify the
design of the AN/ARC-144 Frequency  Synthesizer to generate 3500 and
7000 operating channels in the 225 to 400-MHZ  frequency band and still
retain mechanical and electrical interchangeability with the  existing AN/ARC-
144 Synthesizer. Modification and/or redesign of associated radio  set
circuitry, i.e., receiver 2nd IF bandwidth, frame wiring, control box and remote






Bounds on Bearing Estimation Error with Linear ArraysTitle Text
Seidman, L. P.Author Text
Proceedings of the 1970 International Symposium on Information Theory,
IEEE Information Theory Group, Union Radio Scientifique Internationale, US
Air Force Office Sci. Res., 15-19 June 1970, Noordwijk, Netherlands, 1 page,
1970.
Source Text
antenna arrays, radio direction findingKeyword Text
Substantially, as follows applies bounding techniques to calculate bounds on
the error obtainable when a linear array of sensors is used to estimate the
bearing of a signal source.  The Cramer-Rao lower bound is evaluated and
compared with lower bounds on RMS error developed by Ziv and Zakai and
modified by the present author.  Ziv's bounds on bias are also applied.  Low
signal-to-noise ratio or threshold effects are included.  (Author's abstract,






The Radiation Efficiency of Electrically Small Multiturn Loop AntennasTitle Text
Smith, GlennAuthor Text
Harvard Univ., Div. of Engineering and Applied Physics, Cambridge, Mass.,
Report No. TR-612, DDC no. AD 709 154, June 1970.
Source Text
Keyword Text
The radiation efficiency of electrically small multiturn loop antennas is
examined.  Both the normal skin effect loss and the additional loss due to the
close proximity of adjacent loop turns are considered.  The case of the two
turn loop with skin effect and proximity losses is considered in detail and the
results are compared with those for the same loop where proximity effects are







Spatial Properties of Ionospheric Radio Propagation As Determined With
Half-Degree Azimuthal Resolution
Title Text
Sweeney, Jr., L. E.Author Text
Technical Report No. 155, Radioscience Lab., Stanford Electronics Labs.,
Stanford University, Stanford, Calif., June 1970.
Source Text
Keyword Text
In order to determine the influence of oblique ionospheric radio propagation
upon the performance (azimuthal pattern) realized by a very large HF array, a
256-element, 2.5 km broadside array has been constructed, and used to
receive signals propagated over a 2600 km east-west path from a test
transmitter.  During implementation of this array, a new technique for
matching the lengths of very long feedlines was devised and shown to provide
outstanding precision and convenience.  It was found that the sensitivity
conferred by sweep-frequency CW (SFCW) sounding and the directivity of the
receiving array permitted useful ionospheric research to be conducted with
transmitted powers as low as 5 mW.  Through the use of SFCW sounding,
propagation modes were separated and their azimuthal properties were
individually studied as a function of radio frequency with the large array.
Daytime studies revealed that single-hop propagation usually appears
discrete in azimuth and time delay within the resolution of the system.
Ground-reflected modes, on the other hand, are generally spread both in
azimuth and time delay, presumably as a consequence of the ground
reflections occurring within the Rocky Mountain region.  During quiet
conditions, the one-hop F2 low ray was observed to have an angle of arrival
usually within 0.25 deg and always within 0.5 deg of the true transmitter
bearing.  The one-hop F2 high ray was found to commonly arrive south of the
low ray.  This tendency was hypothesized to be a consequence of
ionospheric tilts having north-south slopes which increase with altitude.  The
plausibility of this explanation was confirmed by three-dimensional computer
raytracing with a model ionosphere based upon vertical ionosonde data.  A
new propagation mode was discovered which is thought to result from two-hop
propagation in which energy travels one hop via high ray and the other via low
ray.  The existence of such a "combination mode" requires rough scattering
at the midpath reflection region (the Rocky Mountains in this case), to enable
transfer of energy between high and low rays.  The proposed explanation for
the combination mode was substantiated analytically by computer raytracing,
and experimentally by operating an HF repeater at the path midpoint.  A new
experimental technique was developed which, using SFCW sounding,
measures amplitude versus time delay at eight azimuths simultaneously, with
Abstract Text
each azimuth having the resolution of the full 2.5 km array.  The new
technique makes extensive use of digital processing, and allows greatly
improved flexibility, accuracy and dynamic range compared to previous
techniques.  In addition, the technique allows the distributions across the
array of received signal amplitude and phase to be measured individually for
all propagation modes.  Finally, measurement of ionospherically induced
doppler shifts versus azimuth for obliquely propagating CW signals
demonstrated that, when modes could be resolved in frequency on the basis
of their different doppler shifts, they could often be identified on the basis of
their azimuthal properties.  This was accomplished when receiving with only
eight whips spaced uniformly across the 2.5 km aperture.  Data were
presented in which the one-hop F2 high ray and low ray exhibited discrete
doppler spectra, while two-hop F2 produced a spread doppler spectrum.  It
was concluded that, during normal daytime conditions, the performance
(azimuthal pattern) of a 2.5 km HF array was not significantly affected by
ionospheric reflection of single-hop signals received over a 2600 km path.  The
performance of the array was substantially degraded, however, when it was
receiving multihop modes.  This degradation was presumably caused by
ground reflections rather than by ionospheric reflections.  (Abstract source













This document constitutes the final report for NASA Electronic Research
Center.  NASA is currently engaged in the  establishment of an experimental
configuration to simulate the effects of precipitation scatter and other
atmospheric scatter phenomena on the interference between line-of-sight
(LOS) microwave links and satellite communication terminals which operate
in the same frequency bank.  The object of the simulation experiment is the
eventual definition of detailed regulations concerning frequency allocation for
satellite systems and the relative siting of satellite terminals and LOS
microwave links.  These regulations will be given international recognition.
The simulation experiment is being carried  out by the Environmental Science
Services Administration, ESSA Research Laboratories, Institute for
Telecommunication Sciences, Boulder, Colorado.  These experiments will
provide the fundamental data concerning the coupling among satellite
terminals and LOS links under a variety of circumstances.  The data to be
derived for these experiments is in the form of transmission loss occurrence
as a function of systems configuration and operating conditions.  It is desired
to determine the relative influence of the various propagation phenomena and
their correlations with meteorological parameters.  The object of this brief
study is to investigate the limitations inherent in the presently implemented
narrow band probing format and to determine the utility of additional data
obtainable by means of wide band probing.  (Abstract source unknown,






Radio Direction FindersTitle Text
AnonymousAuthor Text
Consumer Reports, vol. 35, no. 7, pp. 412-7, July 1970.Source Text
Keyword Text
A good radio direction finder probably ranks along with a depth sounder and a
radiotelephone on a boatman's list of desirable electronic accessories.  With
an RDF, a skipper out of sight of buoys and landmarks can fix his position or
"home" to shore by tuning a radio beacon.  The three check-rated models, the
Benmar Navigator, the Konel KDF100A and the Pearce-Simpson DF765,
displayed the accuracy needed to do those navigational chores well.  The
Zenith Royal 97, though rather less  sensitive on the band that receives
marine radio beacons, performed adequately; and, at about $100, it lists for
only half the price of the check-rated models.  We judged two sets, the
Gladding Tornado and the Heathk it MR-18, extremely limited.  (Abstract






Sector Interlacing in HF/CDAA SystemsTitle Text
Bailey, A. D. and Miller, L. J.Author Text
University of Illinois, Radiolocation Research Labs, Urbana, Illinois, Technical
Report no. 17, DDC No. AD 876 821L, July 1970.
Source Text
direction finding, antenna array, multiple beam
antennas, monopulse radar, radio receivers, ionospheric
propagation, phased arrays, antenna lobes, angle of
arrival, phase detectors, phase measurement, cathode
ray tubes, digital computers, simulation, multiple
operation, accuracy, CDAA, circular disposed antenna
arrays, beam forming
Keyword Text
This special task effort is concerned with the effects of interlacing of the right-
and left-hand bank of antennas in a CDAA type radio direction finder.  The
investigation was carried out in two phases.  The first phase consisted of a
digital computer simulation study which has been completed and these
results were reported earlier.  The second phase, which is reported here, was
concerned with quantitative experimental studies with the system in the real
ionospherically propagated signal environment.  Experimental verification of
the results of the simulated studies were also expected.  (Authors' abstract,






HF/DF System Studies and Directional Propagation ResearchTitle Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
University of Illinois, Dept. of Electrical Engineering, RRL Report no. 374,
Seventh Quarterly Report, July 1970.
Source Text
Keyword Text
The continuation and extension of the studies and investigations leading
toward the design of a radio direction (and position) finder system for the HF
range are being done under three tasks.  The specific tasks are concerned
with simulation studies, HF radiolocation systems engineering, and HF
directional propagations research.  The seventh quarterly report covers the
preparation of experiments, simulations and equipment modifications and/or
extensions of recent past work, all of which are directed toward meeting the
principal objectives of the contract.  The M.S. thesis of W.A. Davis entitled
"Wave Separation with Crossed Linear Antenna Arrays" is included.







Sector Interlacing in HF/CDAA Systems.  <NOTE> Technical Report, No.
17
Title Text
Bailey, A. D., Miller, L. J.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-377-UILU-ENG-70-314, 143 pages; July, 1970.
Source Text
direction finding, antenna arrays, multiple beam
antennas, Monopulse radar, radio  receivers,
ionospheric propagation, phased arrays, antenna lobes,
angle of arrival, phase  detectors, phase measurement,
cathode ray tubes, digital computers, simulation,
multiple operation, accuracy, seam forming, CDAA
(circular disposed antenna arrays), circular disposed
antenna  arrays, NTISDODXD
Keyword Text
This special task effort is concerned with the effects of interlacing of the right-
and  left-hand bank of antennas in a CDAA type radio direction finder. The
investigation  was carried out in two phases. The first phase consisted of a
digital computer  simulation study which has been completed and these
results were reported earlier.  The second phase, which is reported here, was
concerned with quantitative  experimental studies with the system in the real
ionospherically propagated signal  environment. Experimental verification of






Determination of Coils Localizer Beam NoiseTitle Text
Benjamin, J.Author Text
Royal Aircraft Establishment, Farnborough (England) Report RAE-TR-70141,
41 pages; July, 1970.
Source Text
correlation detection, electromagnetic interference,
instrument landing systems, signal reflection, aircraft
 guidance, beams (radiation), Doppler effect, very high
 frequencies, NASA subject code 21
Keyword Text





Pencil-beam Synthesis For Large Circular ArraysTitle Text
Cheng, David K. and Tseng, Fung-iAuthor Text
Proc. I.E.E., vol. 117, no. 7, July 1970.Source Text
antenna arraysKeyword Text
A method is developed which permits the synthesis of a pencil beam for a
circular array with an arbitrary number of directive elements.  A desired
pattern specified in the azimuth and elevation directions is approximated in
the least-mean-square-error sense, and the synthesis procedure, which
requires the inversion of a matrix, is made quite straightforward.  When the
total number of array elements is large, computational difficulties arise in the
inversion of a large matrix.  These difficulties are circumvented by
diagonalizing the matrix in question with a unitary matrix composed of the
eigenvectors of a rotational operator.  The optimum excitations in the array
elements can then be determined readily, even for a large circular array with
many directive elements.  Numerical examples are presented to illustrate the
procedures and results.  (Authors' abstract, formal literature, English






Technique for obtaining the Doppler spectrum from sampled amplitude-
phase data in a  data-gathering array.
Title Text
Cox, D. C., Cianos, N., Waterman, A. T. Jr.Author Text
Stanford Univ, California, IEEE Trans Antennas Propagate, Vol. AP-18, No. 4
July 1970, pages 580-2, 1970.
Source Text
radio antennas, arraysKeyword Text
A technique developed to obtain the Doppler frequency spectrum as a
function of the  angle of arrival for a received signal from sampled amplitude







A Technique for Obtaining the Doppler Spectrum for Sampled
Amplitude Phase Data in a Data-Gathering Array
Title Text
Cox, D. C., Clanos, N. and Waterman, A. T.Author Text
Trans. IEEE, vol. AP-18, no. 4, pp. 580, July 1970.Source Text
Keyword Text
A technique developed to obtain the Doppler frequency spectrum as a
function of the angle of arrival for a received signal from sampled amplitude
and phase information, taken with a data-gathering receiving array, is







A technique for obtaining the Doppler spectrum for sampled amplitude -
phase data in a  data-gathering array
Title Text
Cox, D. C., Clanos, N., Waterman, A. T.Author Text
Stanford Univ., CA, USA, IEEE Transactions on Antennas and Propagation,
Vol. AP-18, No. 4, pages 580; July, 1970.
Source Text
antenna arrays, signal processingKeyword Text
A technique developed to obtain the Doppler frequency spectrum as a
function of the angle  of arrival for a received signal from sampled amplitude











Administration Posts & Telegraphs, Helsinki, Finland, Saehkoe, Vol. 43, No.
7-8, pages 191-7, July, 1970.
Source Text
Doppler effect, radio direction-finding, radio
navigation
Keyword Text
In the case of radial flight to or from the radio beacon the Doppler effect shifts
the  frequency of the direct incoming signal more than that of any reflected
signal.  Thus the  reflected signals act as components of a single sideband
spectrum, causing an SSB-like  interference modulation to the desired signal,
disturbing it.  This paper discusses the  possibility of suppressing the
disturbances of the ILS and VOR course lines by means of  the single sided
property of the reflection interference.  A method of suppressing the  course






An HF Antenna for Oblique Propagation Having Approximately Circular
Polarization over  Appreciable Frequency and Vertical-Angle Intervals.
<NOTE> Technical Report.
Title Text
Lomasney, J. M., Barnum, J. R.Author Text
Technical Report from:  Stanford Univ Calif Stanford Electronics Labs.  Report
SU-SEL-70-043-TR-153, 125 pages; July, 1970.
Source Text
log periodic antennas, angle of arrival, high
frequency, polarization, antenna radiation  patterns,
broadband, ionospheric propagation, electromagnetic
wave reflections, NTISDODXD
Keyword Text
The report describes the design of a pair of HF antennas, one horizontally and
one  vertically polarized, whose gains and directivity patterns are reasonable
alike over the  range of elevation angles useful for oblique ionospheric
propagation over typical one-hop  distances. Means are given for obtaining the
proper phasing for approximating circular  polarization at a designated
elevation angle and over a substantial frequency interval. The  design must
take into account the differing reflecting properties of ordinary ground for
vertically-polarized and horizontally-polarized incident waves, and the
variations of these  properties with radio frequency.  The theoretical
performance of a cross-polarized antenna  pair of one particular configuration
is described. It is shown that satisfactory performance  should be obtained
over ground having electrical properties within the range usually  encountered,
though not when the reflecting surface is fresh water, sea water or ground
covered by a conducting screen. Experimental results are given which tend to
confirm that  the crossed antenna pair does operate in the manner predicted






HF Interferometer and SSL SystemTitle Text
Martin, P. E., Sherrill, W. M., Mathews, R. B. and Lorenz, R.Author Text
Department of Applied Electromagnetics, Southwest Research Institute, San
Antonio, Texas, Report no. ECOM-0113-4, July 1970.
Source Text
Keyword Text
Design, construction, and test of an improved time constant phasemeter
circuit was completed.  Current response time is now 400 µsec for a Oº to
360º step change in phase.  This improved response will permit wavefront
sampling.  The high band antenna array (10 to 30 MHz) using short vertical
monopoles was installed and testing begun.  The array uses the same long-to-
short baseline ratio (150/30) as the low band loop array with a maximum
baseline dimension of 50 meters.  The majority of work during the quarter was
devoted to preparation for a comparative bearing test between the
Interferometer and AN/TRD-15 Doppler system.  Preparation included
modifications and additions to both system hardware and software to enable
all bearing data to be accumulated by the computer and output to a
teletypewriter and punch paper tape.  (Abstract source unknown, technical






A Brief History of Research on the Physical Factors Involved  in Auditory
Localization.  <NOTE> Technical Report.
Title Text
Molino, JohnAuthor Text
Technical Report from:  Columbia Univ New York Psychophysics Lab.  Report
PLR-15, 16 pages; July, 1970.
Source Text
auditory acuity, direction finding, psychophysics,
theory,  reviews, auditory perception, performance
(human), scientific  research, sound, intensity, phase
studies, time, stimulus (psychophysiology)
Keyword Text
Research on the physical factors involved in human auditory  localization is
presented in brief historical review. The  intensity, phase, and time theories
are followed in their  development as possible explanations for auditory spatial
 discriminations.  Theoretical calculations and empirical  measurements are
cited for the physical differences in the  stimuli reaching the two ears from
sources located in various  azimuth directions. Basic psychophysical data
are given for  the subjective location of sound source images produced by
distant external sound radiators and by acoustic stimuli  delivered through
earphones and tubes. Emphasis is upon the  localization of pure tone stimuli






Analysis of a Thin Circular Loop Antenna Over a Homogeneous EarthTitle Text
Moorthy, S. C.Author Text
Bell System Tech. J., vol. 49, no. 6, pp. 1215-33, July 1970.Source Text
Keyword Text
The current distribution on a bare conducting loop, situated in free space over
a semi-infinite medium, is obtained for arbitrary time harmonic excitations.
The loop is assumed to be thin and perfectly conducting, and the standard
one-dimensional integral equation and its Fourier series solution are used as
the starting points.  The field due to the current in the loop, where the semi-
infinite medium is absent, is expressed as a superposition of plane waves.
The tangential component of the field reflected by the interface is evaluated
using appropriate Fresnel reflection coefficients. This reflected field serves as
a new source for the loop and induces a current on the loop.  The field due to
the induced current is treated in the same manner, and this process is
repeated indefinitely.  The summation of the original current and all the
induced currents gives the steady-state current on the loop.  (27 references).








Straiton, Archie W.Author Text
Trans. IEEE, vol. AP-18, no. 4, p. 446, July 1970.Source Text
Keyword Text
The ever increasing number of users of the radio frequency spectrum and the
promise of larger bandwidths make the use of millimeter waves very desirable.
 There has been a great deal of reticence, however, on the part of systems
designers to use this band because of the propagation limitations imposed by
the absorption by water vapor and oxygen and the absorption and scattering
by rain.  This issue has numerous papers describing propagation
measurements at frequencies below 40 GHZ.  These emphasize the
statistical characteristics of these longer millimeter waves over a wide variety
of conditions of transmission paths and meteorological conditions.  One paper
is concerned with propagation through light rain and another through very
heavy rain.  Two describe the characteristics of over water path transmission
and another covers the transmission over land paths.  The first report of the
Applied Technology Satellite (ATS-V) millimeter experiment is presented in
detail, with a complete description of the experiment and the evaluation of
initial results.  The large amount of statistical information contained in these
papers and in previously reported measurements provide estimates of the
reliability to be expected over these selected paths., The relationship
established between the link performance, the path features, and the signal
characteristics permit extrapolation of the results to other situations with
considerable degree of confidence.  An example of remote probing of the
atmosphere to examine wind structure is presented in one paper.  This area
of millimeter applications have been reported in considerable detail in other
issues of these TRANSACTIONS.  While the use of millimeter waves at
wavelengths longer than 6 mm seems eminent, exploratory research
continues in the region of wavelengths less than 6 mm.  Two papers  present
revised calculations of attenuation by atmospheric gases at these shorter
wavelengths for use under a variety of conditions of temperatures and
pressures.  A radiometer operating at 1.4 mm is described and some of the
observations made with it are presented.  Two other papers present
measurements of refraction and of attenuation and emission of the
atmosphere in the shorter wavelength end of the band.  Two papers are
concerned with millimeter antennas.  One of these is for a lens antenna and
the other is survey of most of the larger antennas in use at millimeter
wavelengths for radio astronomy studies.  These have been described
individually in other issues but their collection in one paper is thought to be of
Abstract Text
considerable interest.  The Guest Editor wishes to thank Dr. A. C. Schell for
his guidance in the preparation of the material for this issue.  The authors
have been extremely cooperative in submitting their papers in good form and
making requested revisions rapidly.  Special thanks of to the reviewers who
responded quickly and efficiently to the request to review papers with no
recognition or compensation for their work.  A list of these reviewers is given
on the title page.  Another group which deserves a word of encouragement are
the authors whose papers did not get accepted.  The reasons were usually
that the content did not fit the issue, the results were not timely, or duplicated
previous work and not that their papers were not of good quality.  Credit for
handling the numerous details relating to the assembly and editing of the
paper goes to Mrs. Wanda Turner whose work is sincerely appreciated.






Estimation of Phase Difference in Multiple-Sensor ArraysTitle Text
Stremler, F. G.Author Text
Trans. IEEE, vol. AES-6, no. 4, pp. 528-33, July 1970.Source Text
Keyword Text
The complex-valued matrix notation is applied to both the temporal and
spatial dimensions to obtain a compact, convenient form for the likelihood
functional for multiple-sensor arrays.  Expressions are obtained for the
solution of the likelihood equation in three special cases.  Two of these cases
provide a check on the limiting conditions for a receiver structure.  The third
represents a situation of considerable practical importance of displaced-phase
antenna signal processing.  (Abstract source unknown, formal literature,






Estimation of phase difference in multiple-sensor arrays.Title Text
Stremler, F. G.Author Text
Univ of Wisconsin, Madison, IEEE Trans Aerospace Electron System, Vol.
AES-6, No. 4, pages 528-33, July 1970.
Source Text
direction finding systems, radar, radio antennas, arraysKeyword Text
The complex-valued matrix notation is applied to both the temporal and
spatial  dimensions to obtain a compact, convenient form for the likelihood
functional for  multiple-sensor arrays.  Expressions are obtained for the
solution of the likelihood  equation in three special cases.  Two of these
cases provide a check on the limiting  conditions for a receiver structure.  The
third represents a situation of considerable  practical importance of displaced-






The Ionospheric Wind Dynamo--I; Lunar TideTitle Text
Tarpley, J. D.Author Text
Planet. Space Sci., vol. 18, pp. 1075-90, July 1970.Source Text
Keyword Text
The differential equation describing the response of the ionosphere to a
horizontal wind-induced e.m.f. is derived and the appropriate boundary
conditions are discussed.  The equation is solved numerically to obtain the
electric current distribution produced by several different models of the lunar
semidiurnal tide.  Tidal wind systems with large vertical wavelength are found
to be much more efficient producers of current than wind systems of short
wavelength.  The current patters produced by the lunar (2,2) mode with a
maximum amplitude of 7-5 m/sec and a vertical wavelength of 85 km are very
similar to the L current patters deduced from geomagnetic observations.







The Ionospheric Wind Dynamo--II; Solar TideTitle Text
Tarpley, J. D.Author Text
Planet. Space Sci., vol. 18, pp. 1091-1103, July 1970.Source Text
Keyword Text
The methods described in part I are used to investigate the electric currents
generated in the ionosphere by the important solar diurnal and semidiurnal
tidal modes.  The currents produced by the solar diurnal (1,3), (1,-1), and (1,-
3) modes and the solar semidiurnal (2,2) and (2,4) modes are calculated.  The
solar diurnal (1,3) mode, which is prominent in the E region, produces very
little current.  The fundamental solar diurnal mode, the (1,-1) mode, generates
currents that resemble the S  current pattern.  (Abstract source unknown,






Ray Tracing Predictions of Ionization Trough Effects upon Radio WavesTitle Text
Thompson, A. D., Sutton, R. W. and Norwood, A. F.Author Text
the Boeing Co., Commercial Airplane Div., Renton, Washington, Document
no. D6-25385, July 1970.
Source Text
Keyword Text
The presence of the ionization trough was discovered in 1965 with the advent
of swept frequency ionosondes aboard the Alouette 1 and 2 satellites.  Since
that time, data from other satellite and ground based experiments have been
analyzed for trough effects.  These analyses have yielded some fairly general
information on the trough geographic location, cross-section shape and
motion.  Briefly, the trough has been found to be aligned in a magnetic east-
west direction at about a geomagnetic latitude of 60º in both hemispheres.
The cross-section shape of the depression is relatively narrow in width (≈500
km) and has a background-to-trough electron density ratio which is typically 4-
to-1 but on occasion may be as large as 47-to-1.  Motions of the trough have
been observed to occur in a north-south direction with velocities ranging from
60 to 162 m/sec.  The direction of this velocity is thought to be controlled by
the relative position of the sun with an equatorward shift in the evening and a
poleward shift in the morning.  The effects of the trough upon which frequency
ionospheric radio waves were predicted through the use of a three
dimensional ray tracing program which is based upon the Haselgrove
equations and employs the Appleton-Hartree equation for the index of
refraction.  A perturbation model was used to represent the effect of the
trough upon the electron density contours.  The results of this simulation
indicate that in general:  (a) Ray path trajectories are significantly affected in
the vicinity of the trough; the rays whose wave reversals occur near the trough
center are the most severely affected.  (b) When the trough is located
relatively close to the transmitter, waves vertically incident upon the
ionosphere are no longer returned to the transmitter but are reflected toward
the trough center and may land several hundred kilometers from the
transmitter.  On the other hand, certain high angle (≥ 60º approximately)
obliquely incident waves are reflected back toward the transmitter and may
actually return directly to the ground station.  (c) The trough may appear as a
hole in the ionosphere to radio waves whose frequencies are slightly greater
than the critical frequency at the trough center; waves of near normal
incidence at the center are transmitted through the ionosphere and the others
are reflected back.  Furthermore, since the trough is an electron density
depression the rays will tend to be bent toward the trough center and thus
appear to be funneled through the hole.  (d) Typical trough motions induce
Abstract Text
doppler frequency shifts (on the order of ± 2 Hz) on waves returned from the
ionosphere back to the transmitter.  The shift is negative as the trough
approaches the transmitter and positive as the trough moves away from the
transmitter.  Then the trough is at a near overhead position, more than one
ray is returned back to the transmitter; each wave, in general, has a different
frequency shift induced upon it.  (e) The highly non-concentric isoelectron
contours caused by the presence of the trough may result in significant large
scale focusing and/or defocusing of the radio waves.  In general, rays
reflected from the center portion of the trough are focused whereas rays
reflected from the sides of the trough are defocused.  (f) Vertical ionogram
readings taken when the trough is in the general vicinity of the ionosonde are
no longer true recordings of the return of vertically incident waves.  In general,
under these circumstances the recordings are caused by the return to the
ionosonde of one or more oblique angle waves.  Unless care is taken,
information reduced from these recordings is subject to severe
misinterpretation.  (g) The presence of the trough, which has been assumed
to extend through-out the entire ionospheric profile, may significantly affect
the signal strength of ionospheric radio links which are located in the vicinity
of the trough.  The signal strength in general is maximized when the trough is
near the point at which the ray enters or exists the ionosphere.  (Abstract






Phase Instability in Connection with Polarization VariationsTitle Text
Troeger, U.Author Text
in AGARD Phase and Freq. Instabilities in Electromagnetic Wave




In order to estimate the bearing errors to be expected in direction finding when
using a loop antenna, experiments were made on the polarization of 21.4 kHz
transmissions.  DF measurements made by using a cross-loop antenna,
revealed apparent bearing deviations up to 30 deg which were caused by the
elliptical polarization of ionospheric waves.  Investigations of the elliptical
polarization have shown that ellipticity coefficients up to 0.4 and polarization
angles up to 35 deg occur.  Phase recordings of anomalous and normal
components of the magnetic field strength showed a 1.5 times greater mean
phase velocity for the anomalous component than for the normal component.






Phase instability in connection with polarization variations.  Bearing




Battelle Inst., Frankfurt am Main (West Germany), In Agar phase and freq.
Instabilities in Electromagnetic Wave Propagation, pages 97-102, July 1970,
(See N71-22901 11-07, 1970.)
Source Text
elliptical polarization, loop  antennas, phase
deviation, radio direction finders, conferences,
electromagnetic interference, error analysis, magnetic







Wideband Multiplier CorrelatorTitle Text
Allen, L. R. and Frater, R. H.Author Text
Proc. I.E.E., vol. 117, no. 8, pp. 1603-8, August 1970.Source Text
correlation detectors, radioastronomy, photo multipliersKeyword Text
Apparatus to measure the correlation between two wideband (10-100 MHz)
noise signals has been developed for the stellar intensity interferometer at the
Narrabri observatory.  This instrument is used to measure the angular
diameters of stars in the range 0·01-0·0001'' of arc, with an accuracy within
about 5%.  To achieve this precision with the low signal/noise ratio of an
intensity interferometer, it is necessary to integrate and average the data for
periods up to 100 h, which may involve observations spread over several
weeks.  The paper describes the novel techniques which have been used to
obtain the necessary efficiency and stability in the electronic correlator.







A Simulation Study of a CDAA Monopulse Configuration Using
Noncolinear Beams. <NOTE> Technical Report.
Title Text
Altenbaumer, L. F., Ernst, Edward W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-TR-15-RRL-PUB-373, 63 pages; August, 1970.
Source Text
phased arrays, direction finding, data processing,
phase shift circuits, antenna radiation  patterns,
boresighting, antenna arrays, simulation, pulses,
multiple      beam antennas,  electric cables,
reflectors, antenna feeds, rotating antennas, digital
computers, digital  systems, computer programs, high
frequency, beam forming, beam steering, CDAA (circular
disposed antenna arrays), circular  disposed antenna
arrays, Monopulse direction finding, signal processing,
Wullenweber  direction finding systems, NTISDODXD
Keyword Text
Digital simulation is used to study a particular configuration of a circularly
disposed  antenna array. The configuration considered here consists of two
banks of the same  thirty-two antenna elements. Appropriate delays are
added to the signals to first  transform the circular array of antenna elements
into a linear array.  Thus, the two  banks at this point consist of two collinear
arrays. These can then be squinted to  various angles by introducing suitable
additional delays.  The results show the  amplitude of the sum patterns,
difference patterns, and the differential phase between  the two banks as
functions of the squint angle of the linear arrays, the incoming signal






Interferential Range Measuring System as a Tracking Device for Car
Trails
Title Text
Boella, M., Cugiani, C., Piazzo, C., Villa, A., Zich, R.Author Text
Alta Frequenza (Italy) vol. 39, no. 8 685-8, August 1970.Source Text
tracking systems, radio direction-findingKeyword Text
An apparatus is described consisting of a receiving-transmitting fixed station
and of a car coherent transponder and some experimental results are
reported.  (Abstract source unknown, formal literature, English/Italian






Interferential range measuring system as a tracking device for car trialsTitle Text
Boella, M., Cugiani, C., Piazzo, C., Villa, A., Zich, R.Author Text
Politecnico, Torino, Italy, Alta Frequenza, Vol. 39, No. 8, pages 685-8;
August, 1970.
Source Text
radio direction-finding, tracking systemsKeyword Text
An apparatus is described consisting of a receiving-transmitting fixed station







Satellite Verification of an Interferometer Direction Finder for Meteor
Radar Echoes
Title Text
Clark, Ronald R., Glanz, Rilson H. and Frost, Albert D.Author Text
New Hampshire Univ., Antenna Systems Lab., Durham, N. H., SR-3, DDC
No. AD 720-865, 18 August 1970.
Source Text
Keyword Text
A phase-sequenced interferometer subsystem is described which has been
shown to provide accurate determination of the azimuth and elevation of short
lived radar targets.  This system is part of a Meteor Radar System used to
study upper atmospheric winds.  The interferometer subsystem provides the
angle information in the form of a train of digital pulses which are recorded on
magnetic tape as part of the system output.  Satellite verification has been
used to determine the accuracy of the subsystem, which is calibrated by a
straight-forward procedure on the ground.  Results of this verification are
discussed and modifications to the present system are suggested.  (Authors'






The Use of Reflectrix Techniques in the Analysis of FM/CW Oblique
Ionograms
Title Text
Coffey, M. E. and McConville, R. P., Presented by S. M. BennettAuthor Text
in Proceedings of a Conference on HF Radio Propagation, University of
Illinois, Dept. of Electrical Engineering, Radiolocation Research Lab., Urbana,




A study has recently been conducted by Barnum of the Stanford University
Electronics Laboratory (SEL) with FM/CW ionograms taken over a 1900 km
path from Texas to Stanford, for which an absolute time delay scale was
available for each ionogram.(1)  As a test of the procedures developed by Avco
for calculating absolute time delay scales for oblique incidence ionograms
from the inter-mode time delays evident in the data, the method was applied
to the SEL Texas to Stanford ionograms, and the resulting time scale
compared with the known time scale.  The Avco computer generated time
delay versus virtual height plots were used in this analysis; the Texas to
Stanford plot is shown in Figure 1.  The lowest order pure F mode for this path
should be the 1F mode.  For the ionograms where no E mode was present,
the time scale was determined by using the relative time delays between the
pure F modes.  The time delay scales determined by using the computer
plots without regard to the time delay axis of Barnum's records were usually
within 0.03 milliseconds of the absolute delay time scales given on the data,
which had been determined by two calibrated cesium clocks.  For one case
the time scales differed by 0.06 milliseconds, and this was the maximum
deviation obtained for the ionograms scaled.  In Barnum's work the 1F mode
trace was used to estimate a model ionosphere (electron density profile)
through which to ray trace and simulate the 1F mode trace.  Corrections to
the model ionosphere ware made in order to minimize the difference between
the measured and calculated 1F mode trace.  When a satisfactory simulated
1F trace was obtained, the other mode traces were simulated with the same
model ionosphere.  It was our purpose to see if the reflectrix method (2) could
be used directly to generate mode traces, i.e., to go from the measured 1F
trace to a reflectrix, and then to whatever other mode trace is desired, such
as the 2F, without any iterative procedure or costly ray tracing.  The Avco
reflectrix, and then to whatever other mode trace is desired, such as the 2F,
without any iterative procedure or costly ray tracing.  The Avco reflectrix
program converts an oblique incidence ionogram into an equivalent midpath
vertical incidence ionogram and then plots virtual height versus ground range,
Abstract Text
parametric in frequency, for various takeoff angles. The program also allows
one to superimpose a function of virtual height and ground range onto the
reflectrix plots for the purpose of calculating ranges to critical reflection
regions.  The points f intersection of the reflectrix curve and this function are
printed out for each frequency.  One of the oblique incidence ionograms form
Barnum's report (see Figure 2) was used to generate a 2F mode from the
actual 1F mode.  First the time delays versus frequency for the 1F mode were
read off the ionogram.  These were inverted into the equivalent midpath vertical
incidence ionogram shown in Figure 3 and then transformed into the reflectrix
curves shown in Figure 4.  The total path range and the ground range to the
first reflection point of a 2F mode were then read in as data.  The program
determines the points of intersection of this vertical line, with the reflectrices,
and calculates the ray path distance from the transmitter to the point of
reflection.  From this, by assuming equal and symmetrical hop configurations,
it is possible to obtain the time delay for a given frequency for the 2F trace
points calculated in this fashion from the 1F data.  While the calculated times
are not precisely on the line drawn along the bottom of the 2F trace of the
actual ionogram, they easily fall within the spread of the experimental trace at
the lower frequencies (e.e., they are all within 0.02 milliseconds of this line).
The biggest discrepancy (up to 0.06 milliseconds) occurs at the upper
frequency end of the 2F mode, where a discontinuity in the original data trace
seems to indicate the presence of a more complicated layer shape or
irregular region.  (Abstract taken from authors' presentation, formal literature,





Spectral Transformations for Digital FiltersTitle Text
Constantinides, A. G.Author Text
Proc. I.E.E., vol. 117, no. 8, pp. 1585-90, August 1970.Source Text
Keyword Text
The paper describes certain general transformations for digital filters in the
frequency domain.  The term digital filter is used to denote a processing unit
operating on a sampled  waveform, so that the input, output and intermediate
signals are only defined at discrete intervals of time; the signals may be either
p.a.m. or p.c.m.  The transformations discussed operate on a lowpass-digital-
filter prototype to give either another lowpass or a highpass, bandpass or
band-elimination characteristic.  The transformations are carried out by
mapping the lowpass complex variable z-1 [where z-1 = exp (-jwT) and T is the






Proceedings of a Conference on HF Radio Propagation Held at
Monticello, Illinois,  2-4 June 1969.  <NOTE> Technical Report. No. 16
Title Text
Ernst, Edward W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-375-UILU-ENG-70-306, 289 pages; August, 1970.
Source Text
radio transmission, symposia, radio waves, propagation,
direction finding, radio  equipment, radio
interferometers, direction finding, radio compasses,
digital systems,  angle of arrival, ionospheric
disturbances, radio frequency interference, position
finding,  ionospheric propagation, antenna apertures,
frequency modulation, antenna arrays, high  frequency,
ray tracing, NTISDODXD
Keyword Text
Of the 22 presentations made at the Conference, papers representing 16 of
these are  included in these Proceedings. These include papers on direction
of arrival studies over  medium range and long range paths, propagation
studies using direction of arrival  data, studies of RDF systems, RDF






Irregularities in the Quiet Ionosphere and their Effect on PropagationTitle Text
Fialer, Philip A.Author Text




The primary purpose of this investigation was to determine the nature and
characteristics of a class of large, weak ionospheric irregularities which in
certain circumstances significantly affect long-distance HF radio-wave
propagation.  A further purpose was to determine the relative practical
importance of the diffraction produced by these inhomogeneities, in relation to
the influence of other mechanisms such as Faraday rotation and scattering
by small irregularities.  Measurements of quasi-periodic variations in phase-
path length have been made on a 2600 km one-hop lower-ray F-region path.
Variations of 8 to 75 wavelengths are regularly observed during winter daylight
hours.  A model of the irregularities.  (Abstract source unknown, technical






Antenna Ratio Calibration for the AFCRL Meteor Radar Using OV1-17Title Text
Frost, Albert D. and Clark, Ronald R.Author Text
New Hampshire Univ, Antenna Systems Lab., Durham, N. H., SR-2, DDC No.
AD 721 195, 17 August 1970.
Source Text
Keyword Text
Experiments using a beacon, transmitter at 36.8 MHz, including in the
scientific payload of satellite OV1-17 to test and calibrate direction-finding
techniques associated with the University of New Hampshire/AFCRL Meteor
Trails Radar are reported.  Comparison is made between a passive system
which seeks to determine source elevation by examination of the ratio of
signals received on two dipoles, lambda/2 and lambda/4 above a ground
screen and a phase sequence interferometer in which the pattern nulls are
actively scanned in azimuth and elevation.  (Authors' abstract, technical






Antenna Ratio Calibration for the Afcrl Meteor Radar Using  OV1-17Title Text
Frost, Albert D., Clark, Ronald R.Author Text
New Hampshire Univ Durham Antenna Systems Lab. Report SCIENTIFIC-2-
ASL-70-2-AFCRL-71-0063, 35 pages; August, 1970.
Source Text
radar antennas, calibration, meteors, wake detectors,
direction finding, scientific satellites, meteor trails
radars, OV1-17 satellite, NTISAF
Keyword Text
Experiments using a beacon transmitter at 36.8 MHZ, including  in the
scientific payload of satellite OV1-17 to test and  calibrate direction-finding
techniques associated with the  University of New Hampshire/AFCRL Meteor
Trails Radar are  reported.  Comparison is made between a passive system
which  seeks to determine source elevation by examination of the  ratio of
signals received on two dipoles, lambda/2 and  lambda/4 above a ground
screen and a phase sequence  interferometer in which the pattern nulls are






Computer Processing of Data from the Unh/AFCRL Meteor Trails  RadarTitle Text
Glanz, Filson H., Clark, Ronald R.Author Text
New Hampshire Univ Durham Antenna Systems Lab. Report SCIENTIFIC-4-
ASL-70-4-AFCRL-70-0717, 41 pages; August, 1970.
Source Text
meteors, radar tracking, data processing systems,
computer  programs, atmospheric sounding, wind,
density, direction  finding, FORTRAN, meteor trails,
off line systems, NTISAF
Keyword Text
The report describes the UNH Meteor Trails Radar Main Off-Line  Computer
Program. The report consists of a summary of the  program and a complete
listing and flowgraph of the program.   The main contribution is the method of
determining azimuth and  elevation angles from the UNH/AFCRL Meteor Trails






Radiation From a Dipole Near a Conducting Cylinder of Finite LengthTitle Text
Goldhirsh, Julius, Knepp, Dennis L. and Doviak, Richard J.Author Text
Trans. IEEE, vol. EMC-12, no. 3, pp. 96-?, August 1970.Source Text
Keyword Text
Antennas radiating in free space or above a reflecting plane produce radiation
patters which are in general predictable.  When these same antennas are
mounted on bodies such as aircraft, submarines, or satellites, secondary
currents may be induced on the fuselages and nearby conducting members.
These secondary currents often result in unpredictable radiation in the forms
of newly introduced polarizations or unwanted lobe structure which together
may manifest themselves in the form of radio-frequency interference.  As a
model of the fuselage of either of the aforementioned conducting bodies, a
cylinder of finite length is considered and the radiation fields of a radial dipole
in the immediate vicinity of such a cylinder are determined by a theoretical-
numerical technique.  A cross polarized field due to axial currents induced
along the cylinder is found to represent a predominant feature of the radiation
characteristics of the dipole-cylinder configuration.  (Abstract source






Measured Relative Responses Toward the Zenith of Short-Whip
Antennas on Vehicles at High Frequency
Title Text
Hagn, G. H. and Van Der Lann, J. E.Author Text




The response toward the zenith of an untuned 16.5-foot vertical whip antenna
mounted on the rear corner of a jeep, relative to the response of a half-wave
horizontal dipole at 15 feet above ground, was measured at high frequency
with an ionospheric sounder.  At 4 MHz, the relative response of the whip was
-52.5 dB, and it increased with frequency at a rate greater than 12 decibels
per octave (i.e., greater than frequency to the fourth power).  The absolute
power gain of the whip at 4 MHz was estimated at about -37.5 dB, ±6 dB
relative to an isotropic radiator, and the variation with frequency was
approximately a fifth-power law [i.e., Gp ≈ -70 + 55 log10 (fMHz) dB] in the
frequency range of 4 to 8 MHz.  The short-path sky-wave signal received by
the untuned whip can be enhances by about +10 dB, ±4 dB relative to that
received with a vertical whip, by bending the whip away from the vehicle at an
angle of 30º or more.  When the same whip is bent forward and tied down over
the hood of the vehicle, the received sky-wave signal is enhanced by only +3
dB, ±4 dB.  These results should apply regardless of whether the vehicle is
traveling in open or wooded terrain.  (Abstract source unknown, formal






Measured Relative Responses Toward the Zenith of Short-Whip
Antennas on Vehicles at High Frequency
Title Text
Hagn, George H. and Van Der Laan, Jan E.Author Text




The response toward the zenith of an untuned 16.5-foot vertical whip antenna
mounted on the rear corner of a jeep, relative to the response of a half-wave
horizontal dipole at 15 feet above ground, was measured t high frequency with
an ionospheric sounder.  At 4 MHZ, the relative response of the whip was -
52.5 dB, and it increased with frequency at a rate greater than 12 decibels per
octave (i.e., greater than frequency to the fourth power).  The absolute power
gain of the whip at 4 MHZ was estimated at about -37.5 dB, ±6 dB relative to
an isotropic radiator, and the variation with frequency was approximately a
fifth-power law [i.e. Gρ ≈ -70 + 55 log10 (fMHZ) dB] in the frequency range of 4 to 8
MHZ.  The short-path sky-wave signal received by the untuned whip can be
enhanced by about +10 dB, ±4 dB relative to that received with a vertical
whip, by bending the whip away from the vehicle at an angle of 30º or more.
When the same whip is bent forward and tied down over the hood of the
vehicle, the received sky-wave signal is enhanced by only +3 dB, ±4 dB.
These results should apply regardless of whether the vehicle is traveling in
open or wooded terrain.  (Authors' abstract, formal literature, English






Engineering Test of Standard Lightweight Avionics Equipment (SLAE),
Formerly Light Observation Helicopter Avionics Package (LOHAP)
Title Text
Ivey, JamesAuthor Text
Army Electronics Proving Ground, Fort Huachuca, Ariz., Final Report, Report
no. USATECOM-4-ES-365-SAE-004, DDC No. AD 874 496L, August 1970.
Source Text
electronic equipment, helicopters, radio compasses,
radio navigation, voice communication systems,
intercommunication systems, transmitter-receivers,
noise (radio), direction finding, accelerometers,
safety, maintainability, reliability (electronics),
weight, antennas, acceptability, amplitude modulation,
very high frequency, ultrahigh frequency, humidity,
failure (electronics), fungi, human engineering,
integrated systems
Keyword Text
The SLAE was designed to be, a lightweight, easily maintainable, and highly
reliable communications-navigation package consisting of three transceivers,
an automatic direction finder (ADF) with amplitude modulation (AM) radio
receiver, two control units, the associated antennas, and a maintenance kit.







Passive (Cooperative) Hologram RadarTitle Text
Kock, Winston E.Author Text
Proc. IEEE, vol. 58, no. 8, p. 1297, August 1970.Source Text
Keyword Text
The extension of stationary-coherent radar to a purely passive configuration
and to a cooperative active configuration is described.  A possible use in
airport surveillance of aircraft is noted.  (Abstract source unknown, formal






Thin-Wire Circular Loop Antennas of Arbitrary SizeTitle Text
Licking, L. D. and Merewether, D. E.Author Text




A comprehensive treatment of the receiving and transmitting properties of the
thin wire circular loop antenna is provided.  The response of the loop to both
CW and transient excitation is considered.  The development of the theory is
given, numerical data and examples are provided, and listings of the
applicable FORTRAN programs are appended.  (Authors' abstract, technical






Resonant Frequencies of the Passive Loop-Dipole AerialTitle Text
Maclean, T. S. M.Author Text
International J. Electronics (GB), vol. 29, no. 2, p. 191-4, August 1970.Source Text
Keyword Text
The use of an auxiliary loop aerial in conjunction with a dipole is considered
and shown to lead to a resonant frequency of operation which may be greater
than, equal to or less than that of the same dipole in isolation.  (Abstract






Resonant Frequencies of the Active Loop-Dipole AerialTitle Text
Maclean, T. S. M.Author Text
International J. Electronics (GB), vol. 29, no. 2, p. 195-7, August 1970.Source Text
Keyword Text
This new theoretical approach is more basic than that used by Meinke (abstr.
B17753 of 1967).  For a transistor with a β of 30, the monopole height
reduction factor is calculated as 4.2.  (Abstract source unknown, formal






Correlation function and the excursions of the angular noise.Title Text
Ostovityanov, R. V., Basalov, F. A.Author Text
Radiotekhnika i Elektronika (English Translation See Radio Engineering and
Electronic Physics) Vol. 15, No. 8. pages 1754-6, August 1970.  See also
English translation in Radio Engineering Electronic Physics, Vol. 15, No. 8,
pages 1511-13, August 1970.
Source Text
radar, noise, information theoryKeyword Text
The radar direction finding of spatially extended targets is accompanied by
angular errors  due to the angular noise which is generated as a consequence
of mutual displacement  between the radar and the target.  In estimations of
the effect of angular noise on the  performance of direction finders, the time
domain statistical characteristics play an  important role.  Formulas are
derived for the correlation function of the angular noise  of a general case, as






Pulse Sounding with Closely Spaced Receivers as a Tool for Measuring
Atmospheric Motions and Fine Structure in the Ionosphere.  IV. Wave-
Like Structure in the E-Region Derived From Drift Experiments
Title Text
Pfister, W.Author Text
Air Force Cambridge Research Labs., Ionospheric Physics Lab., L.G.
Hanscom Field, Bedford, mass., AFCRL-70-0461, Project 7663, ERS No.
329, 11 August 1970.
Source Text
Keyword Text
A modification of the familiar fading experiment with three or more receivers
measures phase fluctuations in addition to the amplitude fluctuations.  This
information can be used in a generalized correlation and spectral analysis
which describes the statistical behavior of the radio wave packet returned from
the reflection level.  The experimental results can be interpreted as a super
position of a finite number of wave packets, each representing reflection from
a rough surface.  The different reflection surface is located in somewhat
different directions and show different doppler shifts.  All samples analyzed so
far show a remarkable linear behavior in the phase of the cross-spectrum
which can only be interpreted as a consequence of the wave-like structure of
the reflecting regions.  Velocity and direction of propagation can be
measured; however, the structure is not well enough behaved for easy
measurement of wavelength and frequency.  A comparison between this
generalized analysis and the customary full correlation analysis of amplitude
data reveals agreement in direction but with higher velocities by a factor of







An Interferometer System for the Measurement of the Azimuth of  Radar
Echoes from Meteor Trails
Title Text
Rudman, Ronald R., Glanz, Filson H., Frost, Albert D., Clark,
Ronald R.
Author Text
New Hampshire Univ Durham Antenna Systems Lab. Report  ASL-70-1-
SCIENTIFIC-1-AFCRL-70-0588, 65 pages; August, 1970.
Source Text
meteors, radar echo areas, wake, azimuth, ionization,
measurement, radio interferometers, meteor trials,
NTISAF
Keyword Text
To improve the measurement of the azimuth direction of arrival  of radar
echoes at 36.8 MHZ, a digitally controlled phase  sequence interferometer
technique has been developed for  incorporation into the UNH/AFCRL meteor
trails radar system.  Phase measurements are made with respect to a
common  calibration pulse inserted between successive echoes.   Preliminary
tests indicate an azimuth measurement capability  of better than plus or
minus 2 degrees when used in  conjunction with an elevation measurement

















Digital DF ApplicationsTitle Text
Sherrill, W. M., Green, T. C. and Lorenz R.Author Text
in Proceedings of a Conference on HF Radio Propagation, University of
Illinois, Dept. of Electrical Engineering, Radiolocation Research Lab., Urbana,
Ill., pp. 253-76, Published August 1970, Conference Date: 2-4 June 1969.
Source Text
Keyword Text
A growing segment of the DF community has begun to apply digital
techniques to radiolocation problems.  Computer processing and digital logic
are applicable to receiver tuning, bearing calculations, remote direction finder
operation, and other tasks requiring sophisticated data processing.  In this
report, we will describe digital DF experiments and hardware completed in our
laboratory for special radiolocation problems.  Multichannel receivers are
necessary for certain radiolocation applications.  For fast response time or
careful amplitude and phase measurements, at least two phase and gain
matched receiver channels are used.  Ultimately, as the demands for short
response time and sophisticated processing increase, receivers with three
channels or more will be used.  The history of the development of twin
channel receivers shows significant technical difficulties in achieving gain and
phase match of the order of 1 dB and 10º over the HF band.  The conventional
amplitude comparison twin channel direction finder or Watson-Watt system
uses a CRT with the bearing given by the display ellipse major axis.  Figure 1
shows the ellipse orientation equation.  When the amplitude and phase
difference between the two channels are measured, the major axis is readily
computed, for example, using a digital computer without the need for CRT
display.  More important than this, however, is the capability for
compensating for phase and gain mismatch between the channels using
simple receiver calibration data.  Figure 2 shows a simple formulation where
the amplitude and phase mismatch is determined by the injection of equal in-
phase signals.  The mismatch ratios (R) are applied as compensating factors
in the bearing equation.  This simple approach offers the capability for
tolerating receiver mismatch conditions when they are known.  Figure 3
shows a block diagram of a simple verification of this compensation technique
using a laboratory DVM and phase meter.  Figure 4 shows a comparison of
calibration curves obtained using crossed spaced loop antennas for vertical
polarization.  The bearing is obtained by amplitude comparison of the sine-
cosine related antenna response.  The calibration curve at the bottom is the
conventional analog calibration curve obtained reading the CRT ellipse.  The
calibration curve at the top was obtained using the major axis computation
measured from the digitized amplitudes and phase difference.  The difference
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between these curves is essentially determined by the residual precision of
the two measurements, and amounts to approximately ±1 1/2º.  figure 5
shows an analog calibration curve at the bottom taken with 3 dB receiver gain
mismatch and 30º phase mismatch.  These mismatch values were
deliberately set into the receiver and the resulting calibration curve shows ±8º
octantal error as expected.  The top calibration curve, however, is obtained
after numerical compensation of the receiver channels.  The bearing
performance is essentially equivalent to that obtained previously with matched
channels.  The most important implication of this technique is the clear
possibility that multiple channel receivers with nominal phase and gain match
can be compensated by digital calibration data updated as required in the DF
computation.  This digital compensation technique should be as tolerant as 6-
10 dB mismatch, and may significantly increase the feasibility of multichannel
receivers.  A multiplicity of applications would immediately arise when they
become available.  Figure 6 shows the phase relation between vertically
polarized sine-cosine antennas for sense finding.  For a system such as the
spaced loop, the phase reversed in each octant correspond to the 20
amplitude response.  At the bottom of Figure 6, the quadrant and phase data
are summarized into a truth table where the (0) implies an in-phase condition
and the (1) implies 180º phase.  The sense function around the circle thus is
given by binary words, each word corresponding to a different octant for the
spaced loop or quadrant for the simple loop.  figure 7 shows a block diagram
of a four-channel receiver system for determining octant sense by
instantaneous phase comparison of the spaced loop and simple loop, DF and
sense antennas.  It should be emphasized that in sense finding, it is not
necessary to make a precise phase measurement but rather to determine
whether the DF and sense signals are more nearly in-phase than out-of-
phase.  The nominal tolerance is ±60º.  Figure 8 shows a conceptual
implementation of this technique where the sense logic lights the correct
octant of the alidade.  Figure 9 shows a digital sense block diagram of a
circuit built and tested for a three-channel receiver (since the four channels
were not available) where fast acting logic gates sense positive going or
negative going slopes of the IF waveform to determine relative in-phase or out-
of-phase conditions across the array.  A pair of DF and sense antennas are
sampled simultaneously thus requiring two steps to acquire a complete set of
phase data.  The sampling sequence is controlled by the monopole reference.
 One complete set of phase data can be obtained in less than 100
microseconds.  This digital approach to sense finding eliminates the CRT
sense display and permits sense finding simultaneous with the DF
calculation.  Another application of digital control circuits is programmed
azimuth scan of a DF array.  Figure 10 shows an AN/FRD-10 System.  Each
of three racks in the center are 180 Stage Commutators which perform DF
azimuth scan.  Figure 11 shows typical DF displays obtained with the
AN/FRD-10 DF system connected to a circular array of Beverage antennas.
Sum and difference polar patterns are shown as well as the inverted
difference.  The thing to emphasize is that the azimuth scan is performed by
a 180-stage solid state ring commutator which permits simultaneous digital
selection of an arbitrary number of antennas at arbitrary locations in the array.
 The selected array is then sequenced in azimuth around the azimuth circle.
Cogging and other pattern deteriorating characteristics are absent in this
design.  The scan rate is 10 cycles per second chosen equal to the
conventional Wullenweber scan rate but is limited only by the receiver
bandwidth.  Figure 12 shows a photograph of the digital commutator and the
azimuth readout strobe.  The circular sweep is generated electronically
without a mechanically rotating clock.  Either the strobe or the DF patten can
be rotated to read out the bearing.  Because the Beverage antenna elements
are directive, simple summing was provided in the RF switch.  Figure 13
shows the circuit diagram and on-off ratio of the switch.  Each of the 180
antennas as fed to a balanced transistor gate.  Each gate provides 8 dB
amplification matched to ±5º.  The gate is turned on and off by application of a
square wave to the switching signal input.  The balanced design eliminates
DC offset switching transients at the gate output.  A 10 dB (S+N)/N ratio is
obtained for an input of less than 1µ volt RMS.  The use of digital switching
permits very generalized computer control of the azimuth scan process for
circular or other arrays.  These techniques can be applied to the spatial filter
type (Wullenweber) array or interference type direction finding arrays such as
the interferometer.  Figure 14 shows the block diagram of the Army
interferometer system in operation in our laboratory emphasizing the use of
digital circuits and an on-line, real-time digital computer for bearing
calculation.  The multiple phase cycle ambiguities in the long baselines are
resolved by an appropriate algorithm using phase measurements from the
short baselines.  The 8K DDP 516 computer provides sufficient core storage
for basic on-line direction finding and single site location program with
operator interactive features.  In addition, the 98K disc file to be installed
shortly with the computer will permit rapid access input and output of other
computer programs and storage of up to 75K words of data for subsequent
offline processing.  Data editing is performed by digital logic in two ways.  The
threshold circuit inhibits the A/D converter except when a set threshold is
exceeded.  In this way, interrupted carrier, SSB, and other such modulations
can be handled to eliminate A/D conversion when no signal is present.  The
plane wave test circuit provides an additional threshold criterion by requiring
equal amplitudes within a set tolerance before the A/D converter samples the
phase meter.  At present the tolerance is no more restrictive than 1dB.
Figure 15 shows the comparison of snap bearings obtained with and without
data editing.  Where signal fading and interrupted carrier occur, this data
editing feature is indispensable.  As currently designed, the threshold circuit
permits the A/D converter to take phase samples (at the rate of 1 per 120
microseconds) for a 32 ms interval on each sequencer state.  These phase
readings are averaged for the phased angle.  If the threshold continues to be
satisfied after 32 ms, the sequencer switches to the next state and so on
such that eight frames of DF data can be obtained per second.  A specified
number of azimuth and elevation frames is then averaged for a single answer
typed out to the operator.  A similar five-element interferometer is being
assembled for the Navy at the simulated ship site at our laboratory.  The
simulated ship at the center of the site is a full-scale electrical mock-up of a
typical destroyer superstructure.  Figure 16 shows a plan view of the
simulated ship site and the interferometer arrangement for the first siting
configuration.  The long baseline spacings are 105 feet and 270 feet,
respectively.  The receiver and phase meter are located in the laboratory area
at the site.  The interferometer computer is located approximately 3/4 mile
northwest of the ship site.  The remote DDF 516 computer is used to perform
on-line remote processing of the ship site interferometer data.  The standard
telephone dial system was chosen as the most convenient medium for
transmitting information to and from the computer and remote interferometer.
In addition, these techniques provide a versatile approach for remote computer
control and data processing at other sites.  Figure 17 shows a block diagram
of the remote interferometer system.  Four phase angles are measured using
the antenna located at the apex of the L for reference.  The equipment used
here employs standard laboratory instruments to minimize set-up time for the
system.  The IF outputs of the twin receiver are fed to an analog phase meter.
 A commercial digital voltmeter performs the necessary A/D phase angle
conversion with BCD output for three decimal digits.  The sequencer
assembly provides the sample and hold instructions to the DVM.  After
encoding the phase angle and state number, a standard shift-register converts
the parallel input to serial output and feeds the acoustic telephone coupler.
The Data Set at the remote computer converts the received tones to serial
digital data for input to the 516 computer.  Interferometer control is provided
from a teletype unit at the ship site.  The TTY terminal operates at 10
characters per second; therefore, it requires approximately 1.7 seconds to
complete a four-phase angle frame measurement.  The time averaged azimuth
and elevation answers are fed from the computer to the control TTY.  This first
system is designed for rudimentary skywave performance in the ship
environment.  The sophistication available in the Army system can be
incorporated as desired; however, for the high speed data transfers required, a
broadband 2400 bit/sec phone circuit is  needed.  We have summarized a
number of applications to radiolocation systems for digital computation and
logic.  Ultimately, time sharing software available with modern system
computers makes possible the simultaneous operation of a number of remote
DF systems and experiments.  DF systems can be remoted not only across
the campus but to any compatible computer using radio digital
communication links or even the direct dial long distance telephone.
Applications requiring this technology are sure to increase in the coming
years.  (Abstract taken from authors' presentation, formal literature, English





Wavefront Testing and Its ApplicationsTitle Text
Smith, Gerald A.Author Text
in proceedings of a Conference on HF Radio Propagation, University of
Illinois, Dept. of Electrical Engineering, Radiolocation Research Lab., Urbana,
Ill., pp. 291-4, Published August 1970, Conference Date: 2-4 June 1969.
Source Text
Keyword Text
The triple interferometer has been used for several years in radiolocation work.
 Its ability to resolve angle of arrival in elevation and azimuth is a great asset.
However, due to the nature of the interferometer, it looks in all directions.
This "open window" allows signals from all directions.  One problem this
brings is the inability to shut out unwanted signals.  These unwanted signals
can be placed in two categories.  The first occurs when two transmitters are
at the same frequency and at different locations.  This does not pose too
much of a problem because it is not likely the transmitters will be close
enough in frequency (i.e. within one-half cycle per second) to prevent accurate
determination of direction of arrival.  The unwanted signal that poses the
greatest problem is the multipath propagated signal.  This signal, transmitted
from one source, travels via two paths to the receiver.  This then appears as
two signals, at slightly different frequencies at the receiver.  The difference
may be the order of one cycle per minute to one cycle per second.  The
closer the two frequencies, the more difficult it is to resolve the incidence and
azimuth of either.  The multipath propagation, referred to as modes, modifies
the interferometer output in such a way as to render the angle of arrival
measurements useless unless means for resolving the modes are used.
Assuming two modes are present, it has been proposed that one might find
the correct angles of arrival if there were a way of knowing at what instant in
time the second path (or the first) were not present.   It is known that for a
single mode wave, the magnitude of the signal present at each antenna is
equal.  This suggests that each antenna should be checked and if the
magnitude of the signals is indeed equal, (implying a single mode signal) then
a measurement should be made.  One method of accomplishing this is to
determine the magnitude of the signal at each antenna, compare these
signals (three in the case of the triple interferometer) and if they are equal,,
display the outputs so that the answer might be computed.  A preliminary
investigation at the University of Illinois has shown that logical circuits will
perform the necessary functions required.  Some problems have been
encountered; however, these are unique for our particular installation.  First,
we use a time-shared, twin-channel receiver to sample the phase difference
and amplitude of three pairs of antennas.  This would require a memory device
Abstract Text
to store the magnitude information and, after the complete cycle, make the
magnitude comparison.  This results in information from the previous cycle
controlling the display for the present cycle.  With a triple-channel receiver,
the memory would be unnecessary.  Second, the storage oscilloscope that
we use for the display requires AC unblanking; therefore, an additional circuit
must be added to furnish the unblanking signal.  Wavefront testing, in our
case, has been limited to testing the antenna pair being sampled and, if the
magnitudes are equal, displaying the data.  This method displays the results
of only one antenna pair or two pairs, or all three.  Should either of the first
two occurrences occur quickly, one would be let to believe that a valid
solution was present when it was not.  It has also been noted, in our case,
that when the two modes are in-phase or 180 degrees out-of-phase, the
magnitudes of antenna pairs can be equal, which leads again to a false belief
that a valid solution is present.  As a result, four solutions for the two mode
cases are possible.  At present we have been able to record equal magnitude
signals only when the two signals are in-phase or 180 degrees out-of-phase.
This is not to say that the waves are never "single mode" during interference;
it has been noted to happen but not recorded.  It means that at the times
pictures were taken, the double mode propagation did not disappear.  Only a
limited amount of wave front testing has been performed, and this on a highly
restricted basis which prohibits any firm conclusions from being reached.
Wavefront testing shows some promise and also some pitfalls.  It may be
necessary to wait 2 minutes for 5 seconds of display, for there is no
assurance that one of the two modes will disappear completely or rapidly.
Also, three or more modes may be present.  One must then wait for all but
one to disappear.  There is some thought that the "false solutions," when
interference is in-phase or 180 degrees out-of-phase, will be removed when
the decision to display data is based on all three antenna magnitudes rather
than two.  We do know that errors caused by displaying solutions when one
or two pairs are displayed will be eliminated.  There may be value in the fact
that the amplitudes are equal when we have interference at the in-phase and
out-of-phase conditions because this gives the major diagonals of the polygon
described by the two modes.  This information could cause the data
acquisition system to record these diagonals and then the computer could
reconstruct the polygon to extract useful information.  (Abstract taken from






Air Force Preliminary Evaluation of the UH-1N Helicopter.  <NOTE>
Final Report.
Title Text
Springer, Robert H., Grawi, Franklin L., Angle, Theodore E., Nasal
Timothy P.,Flanigen, Edwin G.
Author Text
Air Force Flight Test Center Edwards AFB Calif.  Report AFFTC-TR-70-22,
111 pages; August, 1970.
Source Text
helicopters, performance (engineering), flight control
systems, flight testing,  helicopter engines, hovering,
climbing, level flight, range (distance), throttling,
fuel  systems, cut off valves, pitch (motion), roll,
handling, cockpits, hydraulic equipment,  radio
altimeters, transponders, gyro compasses, direction
finding, communication  systems, navigational aids,
airplanes, An/Apr-17I (V), An/ARA-50, An/apx-72, An/ARN-
65, An/ARN-82, An/ARN-89, An/asn-43,  hydraulic boost,
H-1 aircraft, Uh-1n aircraft, NTISDODXD
Keyword Text
Limited performance, flying qualities and systems tests were conducted
during a 24.5  hour evaluation of the UH-1N helicopter for the purpose of
determining the gross  deficiencies of the aircraft.  The flying qualities were
generally satisfactory with the  flight control hydraulic boost system on. With
the hydraulic boost system off,  however, the control forces were so high that
a Cooper-Harper Rating of 9 was given  to boost off flight. Hover and climb
performance met or exceeded the predicted values  for the conditions tested.
The maximum allowable level flight speeds were easily  attained. Specific
range and endurance differed significantly from predicted values.  Aircraft







SHORT CELL:  A Tactical System of High Frequency Single Station
Location
Title Text
Treharne, R. F.Author Text
Department of Supply Australian Defence Scientific Service Weapons
Research Establishment, Report SAD(T) 190, August 1970.
Source Text
Keyword Text
A short range high frequency single station target location system for tactical
use by the Australian Military Forces has been devised.  The performance
has been evaluated and its advantages and disadvantages are compared with
other methods.  As a result of a decision to carry out the final development in
an operational area, only 13 months elapsed from the start of the programme
to first operational application and 11 months later the system was in full
operational use.  SHORT CELL is the first operational hf/d.f. system to
measure and to take account of ionospheric tilts, and to operate successfully
on very short distance skywaves near the magnetic equator.  It  is more
accurate than conventional Multi station hf/d.f. systems on skywaves at short







Radio Pulses from Extensive Air ShowersTitle Text
Allan, H. R., Clay, R. W. and Jones, J. K.Author Text
Nature, vol. 227, pp. 116-8, 12 September 1970.Source Text
Keyword Text
A relationship has been obtained between radio pulse amplitudes and the
shower parameters given by particle detectors.  (Abstract source unknown,






Supplements to Active Filters in the VORTitle Text
Anthony, MyronAuthor Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-6, no. 5,
pp. 692-696, September 1970.
Source Text
Keyword Text
This paper covers some important advances in understanding the problems
associated with the VOR system, especially in connection with area
navigation.  Anomalies arising from airborne equipment, operating in the
airborne environment, are described and analyzed.  Factors contributing to
overall system accuracy are treated with respect to VOR receiver response
and to rate-limiting, filter means, with special attention to appropriate noise
reduction systems providing zero or minimal time delay characteristics.  The
use of active filters in the VOR receiver is shown to be of major importance
with regard to signal improvement and overall system accuracy.  Active filters
of the constant slew rate type have proved of significant value, both within the
VOR receiver as well as in signal processing.  (Author's abstract, formal






Data Selection Criteria for Direction of Arrival Computation.  <NOTE>
Technical  Report. No. 20
Title Text
Antolick, D. R., Ernst, E. W.Author Text
Technical  Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-380-UILU-ENG-70-313, 63 pages; September, 1970.
Source Text
radio transmission, data processing, direction finding,
antenna arrays, coaxial cables, decision theory,
computer programs, boresighting, voltage, subrotlines,
reflectors,  magnetic tape, CDAA (circular disposed
antenna arrays), circular disposed antenna arrays,
computer  files, data acquisition, Fortran, Fortran 2
programming language, monopole antennas,  NTISDODXD
Keyword Text
In any study involving the drawing of conclusions based upon experimental
data, a  preliminary analysis of the data must be made to ensure that it is
reasonable and can  be used as part of a valid data base. This study
considers the application of this  principle to the problem of determining the
direction of arrival of signals at the  University of Illinois Circularly Disposed
Antenna Array (CDAA) System.  In  particular, the study is concerned with
establishing the direction of arrival when the  Differential Phase Mode of
computation is used and when the data available are  limited in quantity or
erratic in quality. A brief description of the CDAA system and  the Differential
Phase Mode of computation is presented. This is followed by a  description of
the procedures used to establish criteria by which experimental data not
forming part of a suitable data base may be omitted and an evaluation of the






Multi-Station Observations of Long-Range Backscatter From Field
Aligned Irregularities in the F-Layer
Title Text
Au, W. W. L. and Hower, G. L.Author Text
J. Atmos. Terrest Phys., vol. 32, pp. 1577-89, September 1970.Source Text
Keyword Text
Differences in the behavior of long-range backscatter from field-aligned
irregularities in the F-layer observed at several stations are discussed.  Ray-
path calculations show that consideration of the average propagation
conditions appropriate to each station is able to resolve most of the apparent
inconsistencies.  It is concluded that the observed statistics on the
occurrence and properties of such echoes obtained with fixed-frequency
backscatter sounders depend primarily on the ionospheric propagation
conditions and not on the behavior of the irregularities.  (Abstract source






Mobile Radio Communications in Urban EnvironmentsTitle Text
Braun, WilliamAuthor Text




The use of mobile radio to more efficiently control vehicular services has
grown to become common place in most business and government
operations.  today, there are several million land mobile transmitters in use in
the United States.  A substantial fraction of these frequent our major urban
areas.  The urban radio environment, of which the urban mobile radio user is a
part, is probably the most complex communications environment known in
terms of the variability of signal propagation and the heavy interaction among
users.  My purpose today is to review the results to date in the
characterization of the urban mobile radio environment.  We will then take a
brief look at the use of computer simulation in performance prediction and
some concepts of channel capacity.  A classic model of the urban mobile
radio channel is shown in this slide.  The channel can be considered to
consist of two types of factors, the multiplicative modifiers of the desired radio
signal and the additive disturbances reaching the receiver which are not
related to the desired signal.  The performance factor of interest is the
probability of success (or failure) of an appropriately defined message unit.  In
the case of speech the message unit is logically defined as the intelligence
contained in a complete one way transmission.  In the typical push-to-talk
operation this is conveniently the duration of a single transmitter key.  With
digital modulation the word error probability would be appropriate.  The
mathematical model then would simply consist of the double integral in Figure
I.  This is probability that the desired signal S exceeds the sum of the
undesired or interfering signals I by the amount of the capture ratio K.  For the
moment let us assume K is a constant though it is in fact a function of
modulation and other factors.  In other to evaluate this expression we need to
define the desired and undesired signal distributions, P(S) and P(I).  The
desired signal distribution is a function of the usual propagation related
variables of transmitter power, antenna heights and gains, distance and
frequency, etc., as well as the mode of propagation.  Figure 2 shows in
pictorial form the various identified propagation modes common to an urban
environment.  First we have the free space or direct wave which is attenuated
due to inverse distance squared power spreading.  Almost always associated
with this wave in mobile situations is an earth's surface reflection with almost
zero time delay and a 180º phase reversal due to the grazing angle of
Abstract Text
reflection causing interference.  In conclusion it appears that adequate
models and data base are available as regards generalized propagation and
noise models.  More work is necessary however in developing concepts of
interference interactions and channel capacity.  A much more detailed data
base will be required to treat specific user performance predictions take into
account all of the factors mentioned.  Our ability to predict performance and
channel capacity is at the same time becoming more difficult due to
increased user interactions as the spectrum becomes crowded...and more
important as the need for better spectrum engineering increases.  (Abstract





Mobile Radio Communications in Urban EnvironmentsTitle Text
Braun, WilliamAuthor Text
Motorola Inc., Communications Division, 1301 East Algonquin Road,
Schaumburg, Illinois, 60172, 17 September 1970.
Source Text
Keyword Text
The use of mobile radio to more efficiently control vehicular services has
grown to become common place in most business and government
operations.  Today, there are several million land mobile transmitters in use in
the United States.  A substantial fraction of these frequent our major urban
areas.  The urban radio environment, of which the urban mobile radio user is a
part, is probably the most complex communications environment known in
terms of the variability of signal propagation and the heavy interaction among
users.  My purpose today is to review the results to date int he
characterization of the urban mobile radio environment.  We will then take a
brief look at the use of computer simulation in performance prediction and
some concepts of channel capacity.  (Abstract taken from author's opening
paragraphs, presentation [conference/publication unknown], English






Resolution Limits With Propagation Phase ErrorsTitle Text
Brown, William M. and Riordan, John F.Author Text
Trans. IEEE, vol. AES-6, no. 5, pp. 657-62, September 1970.Source Text
Keyword Text
Resolution limits and corresponding optimum linear apertures are determined
in the presence of phase errors.  Let α(t) be the phase aberration at portion t
across the aperture; it is assumed that the random process α has a power
law structure function, E{[α(t)-α(τ)]2}=c|t-τ|n.  Beam tilting caused by the
phase error is "removed" (for each sample of α), then resolution formulas are
developed.  An approximate analysis is obtained in closed form and yields an
optimum resolution proportional to c1/n for 0<n<2.  The exact analysis is given
for Gaussian α, and again the optimum resolution proportional to c1/n.  In
applications n=5/3 is of interest, and in the Gaussian case the best
obtainable equivalent rectangle resolution is p=λ/2π (0.975)c3/5 radians with a
corresponding optimum linear aperture of 14c-3/5.  When long exposures are
considered, imaging without removing beam tilting is of interest, and
resolution is degraded by a factor of about 2.5 for a linear aperture.
Alternatively, in some applications optimum focus as well as beam tilt should
be considered, in this case resolution is improved by a factor of about 1.4
(again for n=5/3).  Finally, joint (tilt corrected) optimization over aperture
length and taper is treated; however, as one might expect, the use of taper
offers negligible resolution improvement.  (Abstract source unknown, formal






A 3'1 Bandwidth Monopulse Interferometer Incorporating a Dual Mode
Spiral Resolver Antenna Element
Title Text
Bullock, G., Oeh, G. and Sparagna, J.Author Text
IEEE Antennas and Propagation Group, 1970 G-AP International
Symposium, Columbus, Ohio, 14-16 September 1970.
Source Text
interferometers, electromagnetic waves, radio direction
finding, antennas
Keyword Text
This paper presents the analysis and measured test results of a precision
broadband unambiguous multiple wavelength interferometer system.  In
general, multiple-wavelength antenna separation provides the necessary error
gradient to achieve extremely accurate measurement of bearing angles to
within tenths of a degree.  However, the limit on DF accuracy is set by the
ability unambiguously to resolve fine angle measurements over the spatial
field of view and over the operating bandwidth of the system.  This balance
between resolving ability and accurate ambiguous angle data are the key
points in designing an extremely broadband DF system.  The requirements of
the resolving antenna that set the upper bounds on the overall interferometer
accuracy are discussed along with a technique that minimized the number of
antenna elements in the interferometer array.  (Authors' abstract,






Exploitation of Ionospheric Faraday Rotation to Perform Radar
Astronomical Polarization Measurements
Title Text
Burns, Alan A. and Peterson, Allen M.Author Text
Trans. IEEE, vol. AP-18, pp. 680-5, September 1970.Source Text
Keyword Text
By carefully accounting for the effects of Faraday rotation, certain of the
polarization properties of radar echoes from the moon at 25 MHz could be
estimated even though only a single-fixed linearly polarized antenna was
used. The combination of Faraday rotation and antenna response sinusoidally
modulates the linear FM signals used.  This "Faraday modulation" does not
appreciably affect the range resolution (which was about 20 µs) but strongly
affects the proportions of the cross-polarized components of the echoes.  The
measured frequency and phase of the Faraday modulation on each echo
allows the determination of the proportions and, hence, the separate
estimation of the components.  Because the data reduction primarily involved
digital spectral analysis, the effects of the modulation are interpreted in terms
appropriate to power spectral estimation.  The techniques used, but not the
results, are discussed here.  (Abstract source unknown, formal literature,






Faraday Rotation in Media Stratified Parallel to the Direction of
Propagation
Title Text
Datta, A. N. and Nag, B. R.Author Text
Radio Science, vol. 5, No. 8/9, pp. 1185-9, August/September 1970.Source Text
Keyword Text
The effect on Faraday rotation of stratification in an ionized medium parallel to
the direction of propagation is examined.  An expression suitable for a general
inhomogeneity profile is obtained in a series form.  A closed-form solution is
also discussed with reference to a lens-like medium described by a parabolic
inhomogeneity profile.  The departure of rotation from the first-order value is
shown to have a strong dependence on the nature of the inhomogeneity
distribution.  Near the focal points within a focusing medium, the Faraday
effect is found to exhibit an anomalous behavior in that rotation changes sign
through a large swing in amplitude.  (Abstract source unknown, formal






The Unh/AFCRL Meteor Trails Radar.  <NOTE> Final Report. 1 Mar  67-
31 Aug 70
Title Text
Frost, Albert D., Clark, Ronald R., Glanz, Filson H., Catala,
Pierre J.
Author Text
New Hampshire Univ Durham Antenna Systems Lab. Report ASL-70-E-
AFCRL-70-0541, 29 pages; September, 1970.
Source Text
meteorological radar, wake, meteors, interferometers,
wind, upper atmosphere, meteor trails, NTISAF
Keyword Text
A pulse radar system operating at 36.8 MHZ was placed in  operation in 1967
at the University of New Hampshire, Durham,  N. H. for the measurement of
wind speeds at altitudes between  80 and 120 km through observations of the
drift in the  ionization trails of meteors. Subsequent modifications were  made
to provide an offset Doppler channel for low velocity  sensing. An echo
direction finding capability of plus or minus  1 degree in elevation and azimuth
was achieved through the  development of a time-shared phase sequence
interferometer.  System calibration was carried out with the aid of a ground






Spectra and Correlation Functions of Frequency-Keyed Noiselike SignalsTitle Text
Glazov, B. I.Author Text
Radio Engineering, vol. 25, no. 9, pp. 72-7, September 1970.Source Text
Keyword Text
Expressions for the spectra and the joint (frequency-and-delay) correlation
functions are obtained for signals frequency-keyed by sequences of pseudo-
random numbers.  (Abstract source unknown, formal literature, English






Crossed Dipole Antenna Experiments.   <NOTE> Project Report. Oct-Nov
69
Title Text
Green, Joseph A., Widmaier, James C.Author Text
ITT Electro-Physics Labs Inc Columbia MD. Report ITT-EPL-170-CB-100, 46
pages; September, 1970.
Source Text
dipole antennas, polarization, ionospheric propagation,
information theory, antenna arrays,  radar,
mathematical analysis, broadband, commutators, computer
programs, data  processing, real time, analog-to-
digital converters, over the horizon detection, high
frequency, radio waves, angle of arrival, digital
recording systems, interference, radio  transmission,
chapel bell radar, data acquisition, NTISDODXD
Keyword Text
In an earlier program, under the sponsorship of the Advanced Research
Projects Agency  (ARPA) a crossed dipole array was developed and installed.
The vertically disposed,  planar, crossed dipole array contained 32 crossed-
dipole element pairs arranged in a  matrix of four crossed element pairs in the
vertical direction by eight in the horizontal  direction.  Each cross was
composed of a pair of broad-band intersecting dipoles lying  within a vertical
plane with the two dipoles inclined in opposite senses at 45 degrees from  the
horizontal.  The experiment described here had two major objectives: (1) to
measure  the horizontal variations of the wavefront across the array and, if
possible, to relate those  variations to the polarization behavior of the incident
wave; and (2) to use three crosses  of a vertical column to permit
determination of the complex Fresnel ground-reflection  coefficients, the state
of wave polarization in space, and the vertical angle of arrival of  the wave. The
report derives the mathematical basis for solving for the outputs required  by







Evaluation of Signal Distortion Occurring in VLF PropagationTitle Text
Hildebrand, Verne E. and Morfitt, David G.Author Text




The distortion of VLF signals resulting from the propagation medium is
discussed in relation to the prediction of communication reliability.  Various
sources of signal distortion are described and analytical methods are
presented.  a multiple-mode propagation model is used o evaluate the effects
of the distortion on the waveform of a transmitted pulse as observed at a
receiver.  It is recommended that the relationship of various propagation
phenomena to signal distortion be investigated further by means of
computational models and VLF sounder measurements.  (Abstract source






Engineering Test of Standard Lightweight Avionics Equipment (SLAE),
Formerly Light Observation Helicopter Avionics Package (LOHAP),




Army Electronic Proving Ground, Fort Huachuca, Ariz., Final Report, Report
No. USAEPG-FR-282-Suppl., DDC No. AD 877 807L, September 1970.
Source Text
 electronic equipment, helicopters, radio compasses,
radio receiver, acceptability, voice communication
systems, direction finding, radio homing, loop
antennas, aircraft antennas, amplitude modulation,
radio navigation, radio transmitters, airborne,
reliability (electronics), maintainability,
radiofrequency interference, medium frequency, very
high frequency, ultrahigh frequency
Keyword Text
The reliability and maintainability and electromagnetic interference tests
contained herein are supplemental to the standard lightweight avionics
equipment (SLAE) engineering test published in August 1970.  (Abstract






A Theory for Quasi-periodic Oscillations Observed in the IonosphereTitle Text
Jones, W. L.Author Text
J. Atmos. Terrest. Phys., vol. 32, pp. 1555-66, September 1970.Source Text
Keyword Text
Particular characteristics of the normal modes of oscillation of the
atmosphere are brought forth to explain quasi-periodic ionospheric motions
observed in the ionosphere.  These include disturbances of periods of 1 min
associated with low level nuclear explosions, 2-5 min associated with
thunderstorms, and 10-15 min found under quiet ionospheric conditions.







Spectral Analyses of Direction of Arrival of High Frequency Radio
Signals
Title Text
Kabele, William C. and Bailey, A. D.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Ill., Technical
Reports No. 19 and 20, DDC No. AD 877 702L, September 1970.
Source Text
direction finding, radio transmission, radio signals,
high frequency, ionospheric propagation, angle of
arrival, radio waves, attenuation, propagation,
azimuth, fourier analysis, series, diurnal variations,
antenna arrays, algorithms, digital computers, computer
programs, spectrum analyzers, harmonic analysis,
spectral density, circular disposed antenna arrays
Keyword Text
A time series of rapidly sampled (almost continuous) angle of arrival data
obtained by two different methods on a large aperture CDAA are analyzed for
spectral content using fourier methods.  The sampling rate was fast enough
that spectral components as high as O.1 hertz could be found if present.  The
results are shown as calcomp plots of amplitude of spectral content vs.
frequency.  In additional to diurnal and quasi-twenty-minute period
components the analyses show periods of two, five, and eight minutes.  Also
indicated in certain data are shorter periods of 60, 48, 22.5, 18, some 14.5
seconds, respectively.  There appear to be some significant differences
between the spectral content as measured by the two methods.  (Authors'






Spectral Analyses of Direction of Arrival of High Frequency Radio
Signals.  <NOTE>  Technical Report. No. 19
Title Text
Kabele, William C., Bailey, A. DAuthor Text
Technical  Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-379-UILU-ENG-70-312, 71 pages; September, 1970.
Source Text
direction finding, radio transmission, radio signals,
high frequency, ionospheric  propagation, angle of
arrival, radio waves, attenuation, propagation,
azimuth, Fourier  analysis, series (mathematics),
diurnal variations, antenna arrays, algorithms, digital
 computers, computer programs, spectrum analyzers,
harmonic analysis, CDAA (circular disposed antenna
arrays), circular disposed antenna arrays, spectral
density, NTISDODXD
Keyword Text
A time series of rapidly sampled (almost continuous) angle of arrival data
obtained by  two different methods on a large aperture CDAA are analyzed for
spectral content  using Fourier methods. The sampling rate was fast enough
that spectral components as  high as 0.1 Hertz could be found if present. The
results are shown as CALCOMP plots  of amplitude of spectral content Vs.
frequency. In addition to diurnal and  quasi-twenty-minute period components
the analyses show periods of two, five, and  eight minutes. Also indicated in
certain data are shorter periods of 60, 48, 22.5, 18,  and 14.5 seconds,
respectively. There appear to be some significant differences  between the






Radio Position Fixing by Vector Mathematics TechniquesTitle Text
McCalla, Thomas R.Author Text
U.S. Naval Security Group Command, Field Activity Support Division,




This report describes the mathematical and statistical algorithms which
constitute the basis of the Radio Position Fixing program which locates the
position of radio transmitters, using as data direction-finding stations' azimuth
angles of the target transmitter signal.  The program has been written in two
languages, NELIAC and FORTRAN.  The NELIAC program is named
FXAOSPM and is an integral part of the Bulls Eye BE series of AN/GYK-3(V)
programs described in naval Research Laboratory reports numbered 6830
through 6845.  The FORTRAN program was initially developed to satisfy a
request from the Air Force RADC, Rome, N.Y., and it is currently being
evaluated for implementation on the AN/UYK-3 computer for the MEDNORA
net.  The mathematical/statistical techniques described herein replace the
position fixing mathematics described in NRL Report 6845, Heuristic Fix
Program, and NRL Report 5302.  The conventional mathematical algorithms
described in these earlier reports have been superseded by the vector
techniques which form the basis of the current radio position fixing program.
The author is pleased to acknowledge Dr. Tom Dwyer's original suggestion to
use vector techniques to compute the bearing plane normals and to use the
bearing vectors to determine valid intersections of bearing-circle pairs.






Solar experiment alignment sensor.Title Text
Melugin, Ramsey K., Bancroft, James R., Fain, Michael Z.Author Text
NASA Ames Res Center, Moffet Field, Calif, Electro-Optical Systems Design
Conference Proceedings, New York, NY, September 22-2, 1970, pages 886-
896, 1970.
Source Text
direction finding systems, space research, solar
experiment alignment sensors
Keyword Text
The solar experiment alignment sensor described here embodies a new
concept for  achieving arc-second accuracy in pointing at the sun.  Results of
the test program on the  laboratory breadboard indicate that the concept is
practical and that pointing anywhere  on the solar disk can be done with an






Concepts for the Use of Multimode Propagation Theory in VLF Coverage
Predictions
Title Text
Morfitt, David G. and Hildebrand, Verne E.Author Text
Naval Weapons Center, China Lake, Calif., NWC TP 4983, September 1970.Source Text
Keyword Text
This report describes a concept which utilizes a complex multimode
propagation model to improve the quality of signal-level predictions for VLF
propagation.  It is contended that this concept will predict the large variation in
field strength as a function of distance that is observed in nature.  The form of
this prediction will also remove the requirement for a precise knowledge of
ionospheric parameters required for the computation of VLF field-strength
values when using theoretical multimode models.  (Abstract source unknown,






Comparison of Navy VLF Predictions with Oblique Sounder Data and
Multimode Model Computations
Title Text
Morfitt, David G., and Halley, Robert F.Author Text




Results are presented from the comparison of VLF signal levels obtained
using the Navy's Propagation Prediction Program with experimental data
recorded by the use of a multi frequency sounder.  The predicted values are
also compared to signal strengths computed by a multimode propagation
model.  It is found that marked differences exist between the predicted values
and both the measured data and multimode calculations.  (Abstract source






Theory and Performance of a Matched-Filter Doppler Direction-Finding
System
Title Text
Orejuela, Henry and Myers, Glen A.Author Text
Naval Postgraduate School, Monterey, Calif., Report No. NPS-52MV70091A,
DDC No. AD 720 699, September 1970.
Source Text
direction finding, doppler systems, radio waves, radio
equipment, matched filters, antennas, radio signals,
processing, theory, signal processing, matched filter
theory, matched filter doppler direction finding
Keyword Text
A new radio direction-finding (DF) technique which applies matched-filter
theory to the DF problem is presented.  The new technique, called Matched-
Filter Doppler Direction Finding (MFD DF) is based on the doppler DF
principle in which a rotating antenna, or its equivalent, superimposes periodic
frequency modulation on the received carrier.  The phase of the induced
modulation contains information on the angle of arrival.  It is shown that a
bandpass filtering operation, which satisfies the phase-matching requirement
of a matched filter, converts the frequency-modulated signal to an amplitude-
modulated signal whose envelope is a periodic narrow pulse with no
sidelobes.  The relative time of occurrence of the pulse is a measure of angle
of arrival.  Included is the description of and results obtained with an
experimental system used to confirm the analytical results, to study the
effects of noise, and to explore alternatives available in the design of an
operating system.  Encouraging results were obtained using this same
experimental system with a conventional operating doppler DF set.  (Authors'







Theory and Performance of a Matched-Filter Doppler  Direction-Finding
System.  <NOTE> Technical Report.
Title Text
Orejuela, Henry, Myers, Glen A.Author Text
Naval Postgraduate School Monterey, Calif.  Report NPS-52MV70091A, 183
pages; September, 1970.
Source Text
direction finding, Doppler systems, radio waves, radio
equipment, matched filters, antennas, radio  signals,
processing, theory ,signal processing, matched filter
theory, matched filter  Doppler direction finding, NTISN
Keyword Text
A new radio direction-finding (DF) technique which applies  matched-filter
theory to the DF problem is presented. The new  technique, called Matched-
Filter Doppler Direction Finding  (MFD DF) is based on the Doppler DF
principle in which a  rotating antenna, or its equivalent, superimposes periodic
 frequency modulation on the received carrier.  The phase of  the induced
modulation contains information on the angle of  arrival. It is shown that a
bandpass filtering operation,  which satisfies the phase-matching requirement
of a matched  filter, converts the frequency-modulated signal to an  amplitude-
modulated signal whose envelope is a periodic narrow  pulse with no
sidelobes.  The relative time of occurrence of  the pulse is a measure of angle
of arrival.  Included is the  description of and results obtained with an
experimental  system used to confirm the analytical results, to study the
effects of noise, and to explore alternatives available in the  design of an
operating system.  Encouraging results were  obtained using this same






An Analytical-Numerical Approach to Analysis of Ionospheric Wave
Propagation
Title Text
Raemer, Harold R. and Verma, Yash PalAuthor Text
Radio Science, vol. 5, No. 8/9, pp. 1175-83, August-September 1970.Source Text
Keyword Text
The work discussed in the present paper was undertaken in response to
difficulties experienced with numerical integration approaches.  The technique
involves the modeling of the medium as a set of horizontal strata in which the
ambient gas parameters are "nearly" constant, i.e., slowly varying.  A
perturbation theory allows us to take into account the slow vertical variation in
a purely analytical way that is based on a knowledge of the system-equation
solutions for a homogeneous medium.  The computer is used to find
eigenvalues of the system matrix and to provide the numerical coefficients for
the solution matrix, which is expressed analytically as a function of z, the
vertical distance coordinate.  Illustrative numerical results are presented that
show eigenvalues (corresponding to modes of propagation) and certain
elements of the solution matrix for a typical ionospheric parameter regime.






Short-Wave Fade Frequency DegradationTitle Text
Rose,  David B.Author Text




Propagation data from a stepped, high-frequency oblique sounding receiver
were correlated with X-ray flux data from the SOLRAD IX satellite to
investigate solar X-ray bursts and resultant short wave fade (SWF)
phenomena.  The areas of primary interest were the disruptive effects
observed by the communicator operating in the 3-to 30-MHz frequency range.
parameters studied include frequency blackout and recovery duration as a
function of X-ray flux magnitude and frequency vulnerability to SWF.







Equipment and Techniques for Radiotracking Mountain Lions and ElkTitle Text
Seidensticker, J. C. Iv, Hornocker, M. G., Knight, R. R. and Judd, S. L.Author Text
Forest, Wildlife and Range Experiment Station Bulletin No. 6, Idaho




The radio equipment and tracking procedures used to gather quantitative data
on the movements and other activities of mountain lions (Felis concolor) and
elk (Cervis canadensis) in the mountains of central Idaho are described.
Albert Johnson of A. R. Johnson Electronics, Moscow, Idaho, working with
the authors, designed the portable direction finder and modified circuits of
other electronic equipment to suit our needs.  This company produced most
of the equipment that we used in our radio-tracking research.  Joel Varney,
formerly of the Philco Corporation, gave advice on the basic design of the
radiotracking system; Dr. K. Hungerford and A. Dyka helped with the design
of some components.  William Dorris, Johnson Flying Service, McCall, Idaho
assisted in planning radiotracking procedure from the air.  (Authors' abstract,






Electron-Density Distributions in the Lower Ionosphere With Associated
Error Limits Derived From VLF and LF Sounder Data
Title Text
Shellman, C. H.Author Text
Radio Science, vol. 5, nos. 8/9, pp. 1127-35, August/September 1970.Source Text
Keyword Text
A method is given for determining electron-density and collision-frequency
distributions in the lower ionosphere from VLF and LF sounder data.  Error
limits are placed on the distributions by mapping the standard errors of the
data into error limits on  the ionosphere parameters.  Interpretation of the error
limits is discussed, especially in regard to the relationship between the
resolution of a distribution and its error band.  Examples are given that







Shift Phase Independent of FrequencyTitle Text
Shirley, Frederick R.Author Text
Electronic Design 18, pp. 62-6, September 1970.Source Text
Keyword Text
A pair of nonminimum-phase networks with the same input can provide a 90-
degree phase difference between their outputs.   This difference is maintained
over a wide band of frequencies and is very useful in single sideband and
other signal-processing applications where quadrature signals are needed.
The principle that underlies the design is the placing of a zero in the right half
of the complex frequency plane for each pole in the left half-plane.  The
tedious mathematics involved in performing this calculation is avoided by
programming the problem in BASIC and using a computer to perform the
routine arithmetic.  Each of the two networks is all-pass with constant
insertion loss, but the phase shift varies over the pass band.  However, they
are so designed that one of the networks always lags the other by the desired
90 degrees, with a small error, through five octaves.  (Abstract source






Computer-Aided Design of Broad-Band Amplifiers with Complex LoadsTitle Text
Trick, Timothy N. and Vlach, JiriAuthor Text
Trans. IEEE, vol. MTT-18, no. 9, pp. 541-7, September, 1970.Source Text
Keyword Text
A computer-aided design approach is developed for the analysis and design of
broad-band amplifiers with complex termination, e.g., an antenna.  The
transfer scattering parameters are used for the analysis of a cascade
connection of distributed lines and amplifiers.  A modified version of
Rosenbrock's minimization procedure is used to find the optimum lengths and
characteristic impedances of the lines which minimize the reflection losses
and realize desired gain  characteristic.  Several examples are given.







The Number of Fades in Space-Diversity ReceptionTitle Text
Vigants, ArvidsAuthor Text
Bell System Techn. J., pp. 1513-30, September 1970.Source Text
Keyword Text
Experimental and theoretical results are presented which show that deep
fades due to multipath propagation on line-of-sight microwave links are greatly
reduced in number when two vertically separated receiving antennas are used
and the stronger of the two received signals is selected as the diversity
signal.  The experimental results are based on 6 GHZ propagation data
obtained for a 72 -day period on a 28.5 mile path in Ohio, with a 27.5 foot
vertical separation of the receiving antennas.  The theoretical results are
obtained by treating the received signals as correlated Rayleigh distributed
random variables.  Theoretically predicted variations with fade depth agree
with experimental observations.  Combination of the theoretical results with
experimentally determined parameters provides results which can be used, for
example, to calculate the reduction in the number of fades as a function of the
vertical separation of the receiving antennas, wavelength, path length, fade
depth, and the gain difference (if any) of the receiving antennas.  (Abstract






VLF Mode Propagation Across an Elevated CoastlineTitle Text
Wait, James R. and Spies, Kenneth P.Author Text
Radio Science, vol. 5, no. 8/9, pp. 1169-73, August-September 1970.Source Text
Keyword Text
In this paper, we outline a derivation for the present calculations for the mode
conversion at an elevated coastline between sea and land.  It is shown that
the land elevation above sea level will modify the conversion coefficients,
particularly when the propagation is from land toward sea.  (Authors' abstract,






Advanced Survival Avionics Development StudyTitle Text
Whistler, Charles F., Aasterud, Jon P., Clark, Richard L. and Hoover,
Wayne M.
Author Text
Texas Instruments, Inc., Dallas Equipment Group, Dallas, Texas, Final
Report, No. TI-07-966500-07, DDC No. AD 715 310, September 1970.
Source Text
air-sea rescues, mathematical analysis, air-sea rescue
beacons, distress signals, direction finding, radio
homing, radio equipment, avionics
Keyword Text
The gross system parameters for post-1975 search and rescue (SAR)
avionics equipment were developed through a synthesis procedure that
combined the results of surveys conducted with personnel engaged in various
phases of SAR activities, a statistical investigation of SAR operations, and
knowledge of the state of present and developing technology.  One of the
major conclusions reached was that the gross system parameters must be
specified with respect to lowering the probability that the total SAR mission
time will exceed two hours.  Recommended parameters applicable to a
system serving both combat and noncombat military SAR missions as well
as civilian SAR missions included:  a continuous world-wide distress
monitoring system operating on 121.5 MHz and providing one-to two-mile
position accuracy, a homing beacon with a 25-mile range operating on 121.5
MHz, and automatic activation of the signaling device(s).  Additional features
required for combat SAR missions included:  Voice communications on 243
MHz, monovoice identification capability, and covert signaling facility.  The
primary design emphasis for personal equipment should be placed upon
reliability and ease of operation.  (Authors' abstract, technical report, English






Advanced Survival Avionics Development Study.  <NOTE> Final
Report. Aug 69-Mar 70
Title Text
Whistler, Charles F., Aasterud, Jon P., Clark, Richard L.,
Hoover, Wayne M.
Author Text
Texas Instruments Inc Dallas Equipment Group. Report TI-07-966500-07-ASD-
TR-70-27, 122 pages; September, 1970.
Source Text
air, sea rescues, mathematical analysis, beacons,
distress signals, direction finding, radio homing,
radio equipment, avionics, NTISAF
Keyword Text
The gross system parameters for post-1975 Search and Rescue  (SAR)
avionics equipment were developed through a synthesis  procedure that
combined the results of surveys conducted with  personnel engaged in various
phases of SAR activities, a  statistical investigation of SAR operations, and
knowledge of  the state of present and developing technology.  One of the
major conclusions reached was that the gross system parameters  must be
specified with respect to lowering the probability  that the total SAR mission
time will exceed two hours.  Recommended parameters applicable to a
system serving both  combat and noncombat military SAR missions as well
as civilian  SAR missions included: a continuous world-wide distress
monitoring system operating on 121.5 MHZ and providing one-to  two-mile
position accuracy, a homing beacon with a 25-mile  range operating on 121.5
MHZ, and automatic activation of the  signaling device(s). Additional features
required for combat  SAR missions included: voice communications on 243
MHZ,  non-voice denfification capability, and covert signaling  facility. The
primary design emphasis for personal equipment  should be placed upon






Radioelectronics in Marine navigationTitle Text
AnonymousAuthor Text
Army Foreign Science and Technology Center, Washington, D.C., Report No.
FSTC-HT-23-192-71, (Translation of Mono. Radioelek tronika V
Sudovozhdemii, Moscow, 1967), DDC No. AD 714 916, October 1970.
Source Text
navigation, merchant vessels, radio navigation, radar
navigation, inertial navigation, direction finding,
radio equipment, radar equipment, instrumentation,
shipborne, USSR, translations
Keyword Text
Radio electronic equipment for maine navigation used aboard merchant ships.
 Discussion of radio direction finders, radar, and radio navigation systems.
The book takes up the use of hydro acoustics, radio astronomy, infrared
techniques, satellites used for navigational purposes, and inertial systems.
Questions concerned with the automation of marine navigation are discussed.







Analytic Methodology for Determining Gross Operational parameters
and System Performance Requirements Relating to Air Force Search
Equipment
Title Text
Buckberg, Morton L., Cox, Ellen F., Mandel, David R., et alAuthor Text
Planning Research Corp. McLean, Va., final Report DDC No. AD 878 442,
October 1970.
Source Text
rescues, operations research, survival, electronic
equipment, detection, mathematical models, radio
equipment, direction finding, armed forces operations,
search and rescue, avionics, search structuring
Keyword Text
The study presented in this report utilizes operations  research techniques to
develop an analytical methodology applicable to the definition of the air/ground
components of a search system.   The methodology specifies elements of the
system expressed, whenever possible, in quantitative form.  The kernel of the
methodology consists of a set of models, submodels, and their interfaces that
portray the nature and characteristics of an air-conducted search in terms of
equipment and operational demands.  Inputs to these models include
considerations of both equipment performance characteristics and
environmental conditions. Submodels include signal propagation, detection,
and search planning. Use of these models leads to the conclusion that there
is a critical relationship between search aircraft operating altitude and signal







Analytic Methodology for Determining Gross Operational Parameters
and System  Performance Requirements Relating to Air Force Search
Equipment.  <NOTE> Final Report  4 Aug 69-31 Jan 70 on Phase I.
Title Text




Planning Research Corp., McLean, Va. Report PRC-R-1393-ASD-TR-70-24,
92 pages; October, 1970.
Source Text
rescues, operations research, survival, electronic
equipment, detection, mathematical models, radio
equipment, direction  finding, armed forces operations,
search and rescue, avionics, search structuring, NTISAF
Keyword Text
The study presented in this report utilizes operations research techniques to
develop an  analytical methodology applicable to the definition of the
air/ground components of a  search system. The methodology specifies
elements of the system expressed, whenever  possible, in quantitative form.
The kernel of the methodology consists of a set of models,  sub-models, and
their interfaces   that portray the nature and characteristics of an air-
conducted  search in terms of equipment and operational demands.  Inputs to
 these models include considerations of both equipment performance






Very Long Baseline Interferometry of Jupiter at 18 MHzTitle Text
Carr, T. D., Lynch, M. A., Paul, M. P., et al.Author Text
Radio Science, vol. 5, no. 10, pp. 1223-6, October 1970.Source Text
Keyword Text
Very long baseline interferometry (VLBI) observations of the decametric
bursts from Jupiter were initiated by the University of Florida in 1964, with a
tape-recording intensity interferometry operating at 18 MHz over a baseline of
55 km.  This was apparently the first VLBI.  Since the source was unresolved,
subsequent observations were made with progressively longer baselines.  The
longest baseline is 7900 km (between Kentucky and Chile).  Preliminary
results indicate that if the S-burst sources are incoherent, at lease some of
them must be smaller.  (Abstract source unknown, formal literature, English






Direction Finder Set--AN/VRD-( )Title Text
Castles, M. P. and Moore, J. D.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Report No. ECOM-0114-F, October 1970.
Source Text
Keyword Text
The AN/VRD-( )* is a 150-RPM, jeep-transportable, 2- to 10-MHz skywave or
groundwave direction finder system using a coaxial spaced loop antenna.
Designed on a QRC basis, it is a deployable system which can replace the
An/TRQ-23 and also provide bearings on all signal polarizations and
modulations including keyed CW and SSB.  Five systems were produced
during the program.  A description and summary of measured performance is
reported.  The systems met or exceeded all design goals including a
sensitivity of 8 µv/m at 4 MHz and above, and 24 µv/m sensitivity at 2 MHz.
Thorough environmental testing of one system is reported.  The parallel
experimental and design program is discussed with emphasis on those
parameters which determine final design.  The important parameters include
tradeoffs between antenna size rotation power, and control cable length.  This
part of the program briefly considered automatic antenna tuning with the R-
1444 receiver.  Finally, it is recommended that (1) new basic work be started
to increase spaced loop sensitivity, and (2) the frequency range of the
existing system be extended up to 100 or 150 MHz by use of a family of
spaced loop heads.  *Nomenclature has not been assigned.  (Authors'






Advanced Survival Avionics System Study.  <NOTE> Final Report.  8
Aug 69-6 Mar 70 on Phase
Title Text
Hughes, James E., Schubert, John C.Author Text
IBM Federal Systems Div., Owego, N.Y. Electronics Systems, Center.
Report IBM-70-531-0014-ASD-TR-70-31, 231 pages; October, 1970.
Source Text
rescues, armed forces operations, survival, analysis,
electronic equipment, direction finding, systems
engineering, avionics, systems analysis, search and
rescues, NTISAF
Keyword Text
The report contains the following investigations: Analysis of  SAR Operations;
Definition of the logical structure of the  search and recovery process;
Projections of the operational  environment of SAR; Development of
representative SAR Mission  profiles; Definition of requirements for advanced






An Investigation of the Reflection Properties of Various Ionospheric
Models for  Radio Waves in the Frequency Range 16-3000 kHz
Title Text
Jones, T. B. and Wand, I. C.Author Text
J. Atmos. Terrest. Phys., vol. 32, pp. 1705-1719, October 1970.Source Text
Keyword Text
The reflection properties of typical D- and E-region models for radiowave
frequencies varying from 16 kHz (VLF) to 3·0 MHz (HF) have been calculated
by full wave, ray tracing and phase integral methods.  The results of these
calculations are compared with experimental observations of reflection
coefficients in the frequency range 16-245 kHz, with oblique incidence
absorption results (A3) at frequencies of 1178, 2614 and 2775 kHz and with
vertical incidence measurements of absorption and equivalent height in the
range 1·7-3·0 MHz.  It was relatively easy to construct model ionospheres
which yield calculated values of the propagation characteristics consistent
with experimental results for any limited frequency range, but considerably
more difficult to define profiles which account for measurements made
throughout the frequency range form VLF to HF.  Electron density
distributions have been established which yield calculated values in good
agreement at all frequencies with the monthly median of the mid-day
observations during summer and equinox sun spot minimum conditions.  It
proved extremely difficult to construct an average profile for the winter period
due to the great variability of the experimental data during this season.







HF Auroral Back scatter StudyTitle Text
Katz, Alan H.Author Text
final report, contract F30602-69-C-0174, AVSD-0465-70-RR, Avco
Corporation, Systems Division, Lowell, Massachusetts, October 1970.
Source Text
Keyword Text
The results of an HF radio auroral back scatter experiment operated between
Rome, New York and Urbana, Illinois are reported.  The experimental
observations consisted of two parts: swept frequency back scatter soundings
from 4-32 MHZ (Granger oblique sounder), and Doppler spectra of stable fixed-
frequency transmissions back scattered from radio aurora (obtained from
pulsed signals at 6.738 MHZ).  The signals were transmitted from an RADC
site (Ava, New York) and received both at the University of Illinois' high
resolution Wullenweber array located near Urbana and at the RADC's
Stockbridge receiving site.  The swept frequency back scatter records
obtained at Illinois exhibit a bimodal geographical occurrence distribution, m
with the longer time delay signals (8-16 ms) observed between 0-30º azimuth,
and the shorter time delay returns (5-7 ms) observed between 30-45º azimuth.
 The back scatter activity occurs at night during all seasons, with maximum
activity occurring during the fall and a minimum in back scatter activity
occurring in the summer.  The occurrence of Doppler events is shown to be
associated with returns in the swept frequency back scatter observations.
The Doppler shifts are highly variable, and shifts greater than 40 Hz are
occasionally measured.  Doppler activity is associated with back scatter
returns at the longer time delays (such that these returns are in the nominal
nighttime auroral zone); little Doppler activity occurs when the back scatter
returns occur at the shorter time delays (from ranges located outside of the
auroral zone).  The swept frequency back scatter returns associated with
Doppler events are thought to be due to auroral processes.  The experimental
results and their relevance to HF/OTH systems are briefly discussed.






Sporadic E Structures and Pressure Oscillations at Ground LevelTitle Text
Khan, M. S. H.Author Text
Austral. J. Phys., vol. 23, no. 5, pp. 719-30, October 1970.Source Text
Keyword Text
This paper describes a method for obtaining rapid measurements of the phase
differences between signals from the ionosphere at two pairs of aerials.
Measurements ere made, during quiet ionospheric conditions, on the first hop
near-vertical reflections using a pulsed 1·98 MHz radiowave transmitter.
Evidence is presented to suggest that a relationship exists between wavelike
disturbances of a period of 3 min in the Es layer and pressure oscillations at
ground level.  From ionosonde records of six ionospheric stations around
Australia it was found that a large-scale travelling ionospheric disturbance
was moving in the F region with a speed of 350 m sec -1 towards the south-
west.  It was overhead at Brisbane at the time the small-scale structure was
observed in the E region.  Two other cases are also presented to show
correlation between Es layer structures and ground pressure oscillations.







Field Test of a Near Real-Time Ionospheric Forecasting Scheme (60 km)Title Text
Krause, George S., D'accardi, Richard J. and Roswell, Edwin L.Author Text
U.S. Army Electronics Command, Fort Monmouth, N. J., Technical Report
ECOM-3345, Project No. 1H6-62701-A448-06-20, October 1970.
Source Text
Keyword Text
Two ionospheric sounder terminals were assembled and ionogram data was
taken in vertical and oblique incidence over a 60 km path from Fort
Monmouth, New Jersey to Fort Dix, New Jersey.  A statistical analysis
method was developed and used to demonstrate that there was no
appreciable difference between vertical incidence MOFs taken at one
terminal, and oblique MOFs over this 60 km path.  A near real-time prediction
scheme was successfully adapted to use vertical incidence data to predict
MOFs for the 60 km oblique path.  Data from the field test was used to
compare observed and predicted MOFs for 10, 30, and 60 minutes in the







Radio direction finding and short distance air radio navigationTitle Text
Kunachowicz, K.Author Text
Przeglad Telekomunikacynjy, Vol. 43, No. 10, pages 313-20; October, 1970.Source Text
aircraft, radio direction-finding, radio navigationKeyword Text
The most frequently used aircraft radio navigation systems of short distance:
automatic  radio compasses and VOR systems are described, and problems
concerning meter-band  airborne direction-finding are reviewed.  The principle
of radio direction finding is not  limited when considering higher frequencies.
The only existing difficulties are the result  of the distortion of electromagnetic
field by the conducting frame of an aircraft.  Further  investigations aiming at






A survey of clear-air propagation effects relevant to optical
communications
Title Text
Lawrence, R. S., Strohbehn, J. W.Author Text
Proceedings of the IEEE:  ESSA, Boulder, CO, USA, Vol. 58, No. 10, pages
1523-45; October, 1970.
Source Text
atmospheric optics, electromagnetic wave propagation,
optical links
Keyword Text
The theory and observations of the optical propagation effects of the clear
turbulent  atmosphere are reviewed, with particular attention to those
characteristics most important  to the designer of an optical communication
system.  Among the phenomena considered  are the variance, probability
distribution, spatial covariance, aperture smoothing, and  temporal power
spectrum of intensity fluctuations, and similar quantities for phase






Atmospheric Effects in Very Long Baseline InterferometryTitle Text
Mathur, N. C., Grossi, M. D. and Pearlman, M. R.Author Text
Radio Science, vol. 5, no. 10, pp. 1253-61, October 1970.Source Text
Keyword Text
High-accuracy measurements made by using very long baseline
interferometry require corrections for the effects of the atmosphere.  A ray-
tracing analysis shows that the phase path through the troposphere differs
from the free-space value by about 3 meters at the zenith.  The ionospheric
effect predominates at frequencies below 1 GHZ.  The net atmospheric
correction in the experiment can be several tens of meters.  To calculate the
corrections, atmospheric probing is necessary at the same time and in the
same direction as the observation of the radio source.  Ionospheric probing
methods do not have the desired accuracy, but the ionospheric effect can be
taken out by observing at two frequencies.  Although tropospheric probing is
possible by radiometric measurements, the laser backscattering approach
appears to be more promising.  (Abstract source unknown, formal literature,






A One-Bit VLBI Recording and Playback System Using Videotape
Recorders
Title Text
Michelini, R. D.Author Text
Radio Science, vol. 5, no. 10, pp. 1263-70, October 1970.Source Text
Keyword Text
A flexible, hybrid very long baseline interferometry (VLBI) instrumentation
system, which uses videotape recorders for recording digitized data, has been
developed for making routine observations for geodetic and geophysical
measurements.  The system records data on videotape in the field and later
generates conventional digital magnetic tapes for programmed correlation in a
high-speed, general-purpose computer.  By selection of an appropriate data
rate, these tapes can be made compatible with the present National Radio
Astronomy Observatory-Arecibo Ionospheric Observatory (NRAO-AIO) Mk 1
format.  In addition, the major components have been designed and chosen
so that they can be incorporated into the Mk 2 system now being developed
at NRAO.  This is a high-density, wide-bandwidth system that uses direct
videotape correlation.  Other more immediate advantages of using videotape
recorders are:  low initial cost, low cost per bit, long recording time,
portability, and minimization of the field installation.  This paper describes the
entire instrumentation back end, including the video converter, recording
system, and computer-compatible reformatting units.  Station timekeeping,
which is integral with the recording format, is also discussed.  (Abstract






Radio electronics in Marine NavigationTitle Text
Potemkin, A. E.Author Text
Army Foreign Science and Technology Center Washington D C. Report
FSTC-HT-23-192-71, 106 pages; October, 1970.
Source Text
navigation, merchant vessels, radio navigation, radar
navigation, inertial navigation, direction finding,
radio equipment, radar equipment, instrumentation,
shipborne, USSR, TRANSLATIONS, NTISA
Keyword Text
Radio electronic equipment for marine navigation used aboard  merchant
ships. Discussion of radio direction finders, radar,  and radio navigation
systems. The book takes up the use of  hydro acoustics, radio astronomy,
infrared techniques,  satellites used for navigational purposes, and inertial







Very Long Baseline Interferometry with Large Effective Bandwidth for
Phase-Delay Measurements
Title Text
Rogers, Alan E. E.Author Text
Radio Science, vol. 5, no. 10, pp. 1239-47, October 1970.Source Text
Keyword Text
The degree of delay-measurement precision that is achievable by very long
baseline interferometry depends on the effective bandwidth of the recorded
signals.  Methods of extending the effective recorded bandwidth for a fixed
tape-recorder bandwidth are examined in theory.  Two major schemes
(simultaneous recording of many widely separated frequency channels and
recording sequentially different frequency channels) are examined in detail.
Other techniques which involve rapid sampling and temporary "buffering" of
data bits are discussed.  Methods of processing the data to achieve the
maximum-likelihood estimates of phase delay, fringe phase, and fringe rate
are derived.  Factors that determine the optimum choice of frequency
channels are discussed by suing a delay "resolution or ambiguity" function.
This function is analogous to the beam-pattern function of a one-dimensional
antenna array.  Theoretical signal-to-noise ratios for the delay and fringe
phase measurements are derived by using a simple vector representation of
the signal and noise.  (Abstract source unknown, formal literature, English






Very Long Baseline Interferometry of Galactic OH SourcesTitle Text
Ronnang, B. O. and Rydbeck, O. E. H.Author Text
Radio Science, vol. 5, no. 10, pp. 1227-31.  October 1970.Source Text
Keyword Text
Several hydroxyl radical (OH) microwave emission sources were studied in
July 1969 with very long baseline interferometry (VLBI).  The elements of the
interferometer were the 84-foot telescope of the Onsala Space Observatory at
Chalmers University of Technology, Sweden, and the 120-foot telescope of
the Haystack Microwave Research Facility at Lincoln Laboratory, MIT; a
baseline of 31.1 X 106 wavelengths, or a fringe spacing of 0,0066 sec of arc at
a frequency of 1665 MHz, resulted.  Earlier spectral line interferometric
observations have given detailed information on the angular sizes and spatial
separations of the 1665-MHz OH sources in the W3 source.  The
measurements reported here confirm these results and give additional
information on the complex structure of the various features.  Four other
galactic OH emission sources with unknown angular sizes were also
investigated.  Only one (the 5-km/sec component in the 1667-MHz spectrum
of W49) gave reliable fringes.  (Authors' abstract, formal literature, English






Ground-Wave Propagation at Medium and Low FrequenciesTitle Text
Rotheram, S.Author Text
Electronics Letters, vol. 6, no. 25, pp. 794-?, October 1970.Source Text
tropospheric propagationKeyword Text
General methods of computing tropospheric diffraction fields in atmospheres
whose modified refractive index increases monotonically with height are
indicated, new ground-wave-propagation curves are predicted, and the
effective-Earth-radius transition at medium and low frequencies is given.







A Decametric Long Baseline Interferometer SystemTitle Text
Sargent, III, Howard H. and Klemperer, W. K.Author Text
Radio Science, vol. 5, no. 10, pp. 1283-6, October 1970.Source Text
Keyword Text
A relatively simple long baseline interferometer (LBI) system, which uses
analog tape recorders, is described; it operates at decametric wavelength
(26.3 MHz).  A base station at Boulder with an array of 76 full-wave dipoles is
used in conjunction with a small, readily portable antenna of sixteen full-wave
dipoles that can be set up at various outlying field sites by two men in less
than three hours.  Commercial rubidium clocks are employed for timing and
for local oscillator signals at each station.  Tapes are aligned and data are
correlated by an analog multiplier after each run at the base station.  The use
of pseudo-random code generators which can be reset and started  on a given
clock pulse at each station greatly simplifies tape alignment and system







Using Loran-C Transmissions for Long Baseline SynchronizationTitle Text
Shapiro, L. D. and Fisher, D. O.Author Text
Radio Science, vol. 5, no. 10, pp. 1233-8, October 1970.Source Text
Keyword Text
The use of Loran-C transmissions for time and frequency synchronization has
been discussed in a number of recent publications.  This paper presents
further developments of the techniques of relating Loran-C times of
transmission with the universal time-coordinated (UTC) second.  In addition, it
reports on the current synchronization status of Loran-C transmissions and
outlines typical instrumentation configurations for use with long baseline
experiments as well as for other applications.  (Authors' abstract, formal






Very Long Baseline Interferometry of Decametric Radiation From JupiterTitle Text
Stannard, Kent M., Dulk, George  A. and Rayhrer, BennoAuthor Text
Radio Science, vol. 5, no. 10, pp. 1271-80, October 1970.Source Text
Keyword Text
Very long baseline Michelson interferometry measurements were made on Io-
related radio emissions from the planet Jupiter at 34 MHz.  The data include a
single baseline observation made on December 1, 1968, between the Arecibo
Ionospheric Observatory (AIO) and Boulder, Colorado (436,000 λ), and a three-
station observation made on April 27, 1969, between the University of
Maryland Radio Observatory in California, the University of Texas Radio
Astronomy Observatory (UTRAO) in Texas, and Boulder, Colorado (typically
100,000 λ).  Frequency analysis of the cross-correlated signals shows that
there is a tendency toward lower observed fringe rates than had been
calculated.  If we interpret the results entirely in terms of source motion, the
data imply a velocity near 200 km/sec eastward.  We attribute the phase
fluctuations in the cross-correlated signals to interplanetary scintillation;
however, source motion effects cannot be distinguished from scintillation.
The implied RMS phase variations at the scintillation screen are 0.7 radian at
an elongation of 65º (December 1, 1967) and 0.3 radian at an elongation of







Four Hydrophone Array for Acoustic Three-Dimensional Location.
<NOTE> Technical Report.
Title Text
Watkins, William A., Schevill, William E.Author Text
Woods Hole Oceanographic Institution Mass. Report  WHOI-REF-71-60,  91
page; October, 1970.
Source Text
hydrophones, calibration, marine biological noise,
position  finding, underwater sound, direction finding,
programming  (computers) ,WHALOC computer program,
FORTRAN 4 programming language,  FORTRAN, underwater
ambient noise, NTISN
Keyword Text
The report describes a non-rigid, floating, four-hydrophone  array that can give
accurate three-dimensional locations for  certain underwater sound sources,
particularly for those that  are close. For more distant sounds, the array can
indicate  good directions (bearings) but range is liable to be  uncertain. A







HF Radar and Auroral AbsorptionTitle Text
Agy, VaughnAuthor Text
Radio Science, vol. 5, no. 11, pp. 1317-24, November, 1970.Source Text
Keyword Text
A description is given of a method, based on riometer observations, for the
calculation of auroral absorption of HF radio waves propagating over high-
latitude paths.  Emphasis is on HF radar, but the method  is appropriate for
use in predicting circuit performance of high-latitude HF communications.
The assumptions made and the approximations used are stated explicitly so
that, when better information becomes available, explicit corrections can be
made.  The calculations have been programmed for digital computer and the
output for a given set of conditions consists of a map on which are shown
contours of median auroral absorption of radio waves returned (by ground
backscatter) to the radar site.  For the present, only the points on the earth
that are reached by one-hop E-layer and/or F-layer propagation are







Studies in Marine Navigation and Guidance Techniques, Phase I:
Marine Lighterage Guidance System Analysis and Evaluation
Title Text
AnonymousAuthor Text
Marchand Electronic Labs., Inc., Greenwich, Conn., Final Report, DDC No.
AD 879 120L, November 1970.
Source Text
radio navigation, amphibious vehicles, radio homing,
amphibious vehicles, navigational aids, amphibious
vehicles, army operations, army equipment, cargo
vehicles, logistics, amphibious operations, radio
equipment, direction finding, hyperbolic navigation,
radio beacons, beaches, automatic, steering, shipborne
Keyword Text





Studies in Marine Navigation and Guidance Techniques, Phase II:
Analysis of marine Electronic Navigation Equipment
Title Text
AnonymousAuthor Text
Marchand Electronic Labs, Inc., Greenwich, Conn., Final Report, DDC No.
AD 879 121L, November 1970.
Source Text
navigational aids, army equipment, loran, shipborne,
radar navigation, direction finding, army operations,
amphibious operations, logistics, boats, loran
equipment, radar equipment, radio equipment, military
requirements, specifications, army procurement
Keyword Text





A Compatible collocated Complementary RDF-Ionosonde System for
Radiolocation Research
Title Text
Bailey,  A. D.Author Text
Appendix A in HF/DF System Studies and Directional Propagation Research,
University of Illinois, ECOM-0097-8, RRL No. 381, December 1970.
Source Text
Keyword Text
A summary paper describing recent progress in Remote Ionosphere RDF
Techniques at Vertical Incidence.  (Abstract source unknown, formal






Ray Tracing in Warm Magneto plasma and Applications to Topside
Resonances
Title Text
Bitoun, J., Graff, Ph. and Aubry, M.Author Text
Radio Science, vol. 5, no. 11, pp. 1341-9, November 1970.Source Text
Keyword Text
A procedure for determining ray trajectories in warm magneto plasmas is
presented; it is based on mathematical treatments of the wave dispersion
relation.  This procedure is used to interpret topside resonance at the upper
hybrid frequency as oblique echoes.  The following results are obtained:
when fT < 2fH, two Doppler shifted echoes are received after reflection from
above the emitting satellite; their frequencies are plotted as functions of time.
The absence of such echoes is observed for fT > 2fH.  (Abstract source






A Real-Time Correction Technique for Transionospheric Ranging ErrorTitle Text
Burns, Alan and Fremouw, Edward J.Author Text
Trans. IEEE, vol. AP-18, no. 6, pp. 785+, November 1970.Source Text
Keyword Text
For a signal traversing the ionosphere, the second difference of phase shift
versus frequency is proportional to the integral of electron density along the
path and, therefore, to excess ionospheric group delay.  By measuring this
second difference at the operating frequency in order to make range
corrections, the performance of very high frequency (VHF) ranging satellite
navigation systems may be made to closely approach that of L-band
systems.  The application of the technique only requires an easily generated
triple of continuous wave (CW) signals.  The signal-to-noise and phase-
stability requirements are relatively modest.  A comparison with other
possible techniques shows that the second-difference-of-phase system is
probably the most attractive one.  (Abstract source unknown, formal literature,







Checcacci, P. F., Russo, V. and Scheggi, A. M.Author Text
Trans. IEEE, vol. AP-18, no. 6, pp. 811-2, November 1970.Source Text
Keyword Text
The extension of holography to the microwave field, for the solution of
problems such as antenna synthesis and construction of visible images of
microwave illuminated objects, seems to be promising.  In preliminary tests,
the possibility of designing an antenna having any mean surface, any feeder,
and any given radiation pattern by means of holographic technique, is shown.
One of the practical problems which is encountered in microwave holography
is the construction of the hologram, which requires the antenna to be
synthesized.  For this purpose, a series of holograms have been constructed
and tested based on different approximations of the interference pattern.
Another problem encountered is the presence of unwanted orders.  Some
preliminary tests on phase holograms show that this difficulty can be
overcome simply by suitably varying the thickness of the hologram.  (Abstract






Radio-Reflectivity Detection of A Artificial Modification of the
Ionospheric F Layer
Title Text
Cohen, Robert and Whitehead, J. D.Author Text
J. Geophys. Res., vol. 75, no. 31, pp. 6439-45, 1 November 1970.Source Text
Keyword Text
Several radio techniques are being employed to study the F-region
ionospheric modifications produced by the installation described by Utlaut
[1970] in a companion paper.  One such technique, discussed here, is the
measurement of "radio reflectivity," the relative power of radio echoes obtained
from the perturbed ionosphere.  Some theoretical aspects of this technique
and its potential for measuring ionospheric parameters are treated in a
companion paper by Whitehead [1970].  Preliminary measurements using the
technique are reported here.  These measurements yielded unexpected
results whose measurements yielded unexpected results whose possible
interpretation is tentatively presented.  (Abstract source unknown, formal






Critical Angle Reflectivity of Ultrasound from Crystalline  Solids.
<NOTE> Technical Report.
Title Text
Diachok, Orest I.Author Text
Technical Report from:  Georgetown Univ Washington D C Dept of Physics.
Report TR-51, 84 pages; November, 1970.
Source Text
ultrasonic radiation, reflectivity, jingle crystals,
direction  finding, surfaces, copper, brass,
goniometers, grain  structures (metallurgy),
diffraction, acoustic surface waves, surface waves,
acoustic-optic  interactions, critical angle
reflectivity, NTISN
Keyword Text
Light-sound interaction techniques were developed for  measuring the velocity
of ultrasonic surface waves on single  crystal copper. The technique provides
a quick and relatively  simple way of orienting single crystal samples to within
plus  or minus 1 degree.  Single crystal surface wave attenuation  data were
related to the magnitude of reflection loss as a  function of crystal orientation.
Ultrasonic scattering  measurements were related to reflectivity data from






Armed Forces Rely on Communications to Fight and Survive in VietnamTitle Text
Erikson, ArthurAuthor Text
Electronics, vol 43, no. 23, pp. 70-77, 9 November 1970.Source Text
Keyword Text
This article describes various communications systems being used in
Vietnam, including descriptions and uses of numerous beacons used by
downed pilots.  The article also discussed problems and defects which have
arisen through the use of various pieces of equipment.  (Abstract source






Generalized Digital Simulation of a CDAA Direction Finding SystemTitle Text
Ernst, Edward W. and Hunninghaus, R. E.Author Text
Univ. of Illinois, Radiolocation Research Lab., Urbana, Illinois, Technical
Report No. 21, RRL Pub. 382, DDC No. AD 880 991L, November 1970.
Source Text
direction finding, simulation, antenna arrays, antenna
simulators, computer programs, radio compasses,
cylindrical bodies, electromagnetic waves, angle of
arrival, phase shift, electronic scanners, mechanical
scanning, magnetic recording systems, digital systems,
radio equipment, information theory, mathematical
models, Wullenweber antennas
Keyword Text
The simulation program GCAAS (General Circular Antenna Array Simulator)
has been developed to simulate the output data from a circularly disposed
antenna array (CDAA)-direction finding system under known input signal
conditions.  The CDAA system which has been simulated is similar to the
Wullenweber direction finding system at the University of Illinois and may
consist of as many as 360 antenna elements in a circular array of any
reasonable dimensions and simulates the outputs obtained from the array
used in a scanning mode.  The input signal conditions may include up to five
incoming signals at different azimuthal and elevation angles of arrival with time-
dependent relative phase shifts between the incoming signals.  The output
consists of the sum, difference and differential phase data sampled at regular
intervals of azimuth and stored on magnetic tape for further use in the
determination of the direction of arrival.  A maximum of 100 samples of the
output data set may be obtained from each scan.  (Authors' abstract,






Generalized Digital Simulation of a CDAA Direction Finding System.
<NOTE>  Technical Report. No. 21
Title Text
Ernst, Edward W., Hunninghaus, R. E.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-382-UILU-ENG-71-2539, 76 pages; November, 1970.
Source Text
direction finding, simulation, antenna arrays, antenna
simulators, computer programs, radio compasses,
cylindrical bodies, electromagnetic radiation, angle of
arrival, phase shift circuits, electronic scanners,
mechanical scanning, magnetic  recording systems,
digital systems, radio equipment, information theory,
mathematical  models, Wullenweber antennas, NTISDODXD
Keyword Text
The simulation program GCAAS (General Circular Antenna Array Simulator)
has been  developed to simulate the output data from a circularly disposed
antenna array  (CDAA)-direction finding system under known input signal
conditions. The CDAA  system which has been simulated is similar to the
Wullenweber Direction Finding  System at the University of Illinois and may
consist of as many as 360 antenna  elements in a circular array of any
reasonable dimensions and simulates the outputs  obtained from the array
used in a scanning mode. The input signal conditions may  include up to five
incoming signals at different azimuthal and elevation angles of  arrival with
time-dependent relative phase shifts between the incoming signals.  The
output consists of the sum, difference and differential phase data sampled at
regular  intervals of azimuth and stored on magnetic tape for further use in the
determination  of the direction of arrival. A maximum of 100 samples of the






Amplitude, Phase and Angle-of-Arrival FluctuationsTitle Text
Forsyth, P. A.Author Text
in AGARD Appl. of Propagation Data to VHF Satellite Commun. and
Navigation Systems, STAR No.'s N71-16230 and N71-16226, November 1970.
Source Text
Keyword Text
Propagation of electromagnetic waves through an inhomogeneous ionosphere
usually results in variations in the amplitude, phase, and angle-of-arrival of the
waves as received at the ground.  These variations are known collectively as
scintillations.  These scintillations are discussed mainly from the point of view
of ray optics.  This approach gives insight of ionospheric gradients.  (Author's






Improved Sonobuoy Compass.  <NOTE> Final Report. on Phase 2Title Text
Fuller, Frank J.Author Text
Lockheed-California Co Burbank.  Report LR-23860-LAC/017992, 57 pages;
November, 1970.
Source Text
radio son buoys, direction finding signals,
reliability, compasses, design, metal films, sensors,
permeability, stabilization, pitch (motion), magnetic
alloys,  hysteresis, performance (engineering), strain
gages,  reliability (electronics) ,solid state
compasses, tilt compensation, NTISN
Keyword Text
This report covers Phase II work on the compass research  program. The
Phase II work represents a change from the Phase  I approach which used
high power and typical flux gate data  processing whereas Phase II used low
power with Lockheed  proprietary data processing methods.  Application of
this low  power data processing approach reduced or eliminated previous
Phase I problems with data pumping, harmonic distortion, and  compass
return to zero. In addition to investigation of sensor  and data processing
techniques, this report describes methods  of meeting compass operational
requirements at high latitudes  and several approaches for stabilization of






Automated Precision Polarimeter for the HF-VHF RangeTitle Text
Green, T. C. and Tarver, W. B.Author Text
Trans. IEEE, vol. IM-19, no. 4, pp. 252-9, November 1970.Source Text
Keyword Text
An automated system for Stokes parameter-polarization analysis over the HF-
VHF range is described.  Axial ratio, orientation angle, polarization fraction,
and polarization sense are determined by amplitude measurements using a
conventional field-intensity receiver.  Six amplitude measurements from four
crossed nonresonant dipoles, including quadrature sum and difference,
eliminate the requirement for phase measurement.  The antenna does not use
active components and is adaptable for mobile or stationary operation.
VSWR measurements on the antenna output cables show less than 1.2:1 (50
ohms) over the 2-70 MHz range.  The antenna aperture increases from 1 X 10-
5 square meters at 2.0 MHz to 0.019 square meters at 70 MHz.  A solid-state
sequencer processes each amplitude measurement separately through the
receiver and digital conversion circuits (providing BCD output) to an
incremental tape recorder.  The Stokes parameter analysis is performed by
an off-line digital computer using the magnetic tape data.  This analysis
permits computation of total received power from either set of orthogonal
element measurements.  When combined with the measured antenna
aperture, power density (or field strength) also can be derived.  Polarization
fraction measurements for locally controlled signals show a mean of 1.02 as
compared to a theoretical value of 1.00 (standard deviation of 0.1) over the 2-
70 MHz range and polarization results consistent with propagation







DF Interferometry of a Continuous Linear FM SignalTitle Text
Green, Terry, C., Martin, Paul E. and Sherrill, William M.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San




A successful feasibility demonstration is descried on interferometric direction
finding on an HF linear FM/CW signal using a three-element, two-baseline
interferometer and a twin-channel receiver modified to accept linear FM
synthesis.  Received phase difference was measure along each baseline
using a sum-and-difference CRT phasemeter and a conventional analog
phasemeter.  Directions were computed offline from the unambiguous phase
angles.  Initial groundwave azimuth measurements verified the instrumentation
and offline data reduction techniques.  Direction finding measurements of
FM/CW skywaves in azimuth and elevation were performed using a
cooperative mobile target in Pueblo and Boulder, Colorado.  Measurements
showed essentially constant azimuth within ±2 degrees, commensurate with
ionospheric lateral deviation effects, and increasing elevation angle with
frequency indicative of increasing ray penetration into the ionosphere.
Possible system designs for application of the linear FM direction finding
technique to over-the-horizon radar and related problems are detailed.  Linear
FM direction finding utilizing Beverage antenna arrays as an interferometer is
outlined as one possible application.  An oblique sounding system to provide
mode resolution with azimuth, elevation, and polarization is also described.







Guided Propagation of Radio Waves in the IonosphereTitle Text
Grossi, Mario D.Author Text
in AGARD Application of Propagation Data to VHF Satellite Communication
and Navigation Systems, LS-41, Paris, France, Advisory Group for Aerospace
Research and Development, November 1970.
Source Text
Keyword Text
Guided propagation of radio waves in the ionosphere includes typically single-
wall whispering galleries, double-wall ducts, and slab-supported surface
waves.  The HF and VHF whispering gallery paths in the lower ionosphere are
treated with a Hamiltonian ray tracing approach.  The techniques usable in
constructing models (fully three-dimensional electron density and electron
collision frequency profiles and magnetic field) are outlined and indications are
given on how to integrate these models into the Hamiltonian system of
equations and start the analytical search for guided propagation paths.
Computer programming approaches for the solution of the equations and for
the ray plottings are described and computational results illustrated.  Full
wave treatment is introduced for the analysis of VLF whispering gallery modes
in the lower ionosphere.  (Author's abstract, formal literature, English








Foreign Technology Div Wright-Patterson AFB Ohio. Report FTD-HT-23-577-
70, 11 pages; November, 1970.
Source Text
inertial guidance, accelerometers, guided
missiles,gyroscopes, naval  vessels(combatant),
servomechanisms, position finding, China, translations,
NTISAF
Keyword Text
The use of gyroscopes as end instruments of sea navigation  compasses,
direction finders, gyrohorizons, and automatic  pilots on aircraft already has a
history of several decades.  The so-called accelerometer, which utilizes the
principle of  inertia to measure the acceleration of a moving body, has also
been well-known for some time. However, inertial navigation  systems (called
inertial guidance systems in rocket  technology) which are composed of
gyroscopes, accelerometers,  and electronic computers have only been on
the market for a    little over twenty years.  In the past twenty years, inertial
navigation technology has developed rapidly, and the precision  of inertial
navigation has increased greatly. In 1944, the  `V-2' rocket made the first use
of an inertial guidance  system. Its range was 320 kilometers and its deviation
from  impact on target was approximately 1.6 kilometers.  But now  the range
of long-range ballistic rockets has reached 10,000  kilometers, and even
though they still use inertial guidance  systems, because the precision of
inertial elements has been  greatly increased the deviation from impact on






Radio Propagation at 84-125 MHz:  Measurements with Mobile Receivers
and In the Presence of Aircraft
Title Text
Herman, R. B., Jenks, F. G., Clarkson, P. N. and Broadberry, N. E.Author Text
Proc. I.E.E., vol. 117, pp. 2102-4, November 1970.Source Text
Keyword Text
The paper is concerned with an investigation of the propagation
characteristics relevant to the operation of digital VHF radio communication
systems with mobile terminals. Appreciable information already exists
regarding the statistics of signal-strength distribution as a function of range
and aerial heights.  However, comparatively little information can be found
concerning the signal distortions likely to be produced by multipath
propagation, by operation with a moving terminal, or by signal reflections from
aircraft.  Such information is required in order to assess the relative merits of
different modulation and multiplexing methods and to permit prediction of
performance against range.  The digit rates of primary interest were about 20k
bit/s, 150bit/s and 75bit/s.  The complete paper describes relevant details of
the equipment, an investigation of propagation characteristics with the
receiving terminal in a moving vehicle, an investigation of the effects of aircraft
reflections, and the possibilities of application of the propagation results to the
design of digital transmission systems.  (Abstract source unknown, formal






The Equatorial F2-layer Anomaly and the Q-Type Sporadic-E Layer of
the Ionosphere
Title Text
Kotadia, K. M. and Patel, J. C.Author Text
J. Atmos. Terrest. Phys., vol. 32, pp. 1773-80, November 1970.Source Text
Keyword Text
In this paper, a study is made of the midday (0900-1500 hr) critical
frequencies of the F2-layer and the q-type sporadic-E layer for the IGY, IGC
and IGCE years 1957-1960 to examine the association of the F2-layer
anomalies with the equatorial electrojet.  It is concluded from normal,
abnormal and lunar tidal variations of f0F2, f0Esq and the H-component of the
Earth's magnetic field that the equatorial F2-layer anomalies are largely due
to the vertical drift of electrons caused by the E-W electric field associated
with the current in the electrojet or the dynamo E-region and the Earth's
magnetic field.  (Abstract source unknown, formal literature, English






Theoretical Methods for Computing Characteristics of Wullenweber
Antennas
Title Text
Ma, M. T. and Walters, L. C.Author Text
Proc. I.E.E., vol. 117, no. 11, pp. 2095-2101, November 1970.Source Text
Keyword Text
A theoretical method is formulated for calculating input and mutual
impedances, total field radiated, and power gain of a Wullenweber antenna
above a lossy flat earth.  The Wullenweber antenna considered here is
essentially an array of two concentric rings of discrete elements.  Each ring is
place in front of a concentric screen.  The inner ring is designed to operate at
3-10MHz, and the outer ring at 8-32MHz.  The radiator used for the highband
ring is a sleeve antenna, and that for the lowband ring is a 3-wire folded
monopole.  Numerical results are given as a function of frequency, ground
constants, elevation and azimuth angles with a specified set of element and
array dimensions.  (Abstract source unknown, formal literature, English






Effect of Tracking Errors on the Reliability of the Receiver-Indicator of
Amplitude Radio Interferometers
Title Text
Morgunov, A. N.Author Text
Radiotekh and Elektron (USSR) 2150-2, Coden: RAELA4 Trans of: Radio
Eng. and Electron. Phys. (USA), vol. 15, no. 11, November 1970, Coden:
RENPAL.
Source Text
tracking systems, radio direction-finding, reliability,
radio receivers, amplitude radio interferometers,
resonance filter, tuning, antenna commutation
frequency, tracking errors effect, receiver indicator
Keyword Text
An estimate of the effect of the tracking system errors on the operating
reliability of the receiver-indicator is given.  (Abstract source unknown, formal






Effect of tracking errors on the reliability of the receiver - indicator of
amplitude radio  interferometers
Title Text
Morgunov, A. N.Author Text
Radiotekhnika i Elektronika, Translation: Radio Engineering and Electronic
Physics, Vol. 15, No. 11, pages 2150-2; November, 1970.
Source Text
radio direction-finding, radio receivers, reliability,
tracking systems, amplitude radio interferometers,
resonance filter, tuning, antenna commutation
frequency, tracking errors effect, receiver indicator
Keyword Text
An estimate of the effect of the tracking system errors on the operating






Application of Synchronous and Correlation Detection to HF/DF SystemsTitle Text
Moss, R. W., Jenkins, H. H. and Hayden, W. S.Author Text
Georgia Institute of Technology, Engineering Experiment Sta., Electronics
Div., Communications Branch, Atlanta, Georgia, November 1970.
Source Text
Keyword Text
The application of synchronous and correlation detection to small aperture,
HF/DF systems has resulted in significantly improved performance.
Sensitivity can be increased and bearing error and dispersion reduced.  These
detection techniques also provide additional performance improvements such
as instantaneous sensing, increased bearing display quality, and modulation
tolerance.  Synchronous and correlation detection have been implemented
and used in rotating interferometer systems.  Field test results indicate that
sensitivity using synchronous and correlation detection is some 10 dB and 27
dB better, respectively, than envelope detection.  Also, correlation detection
can reduce bearing dispersion by as much as 3:1 and is especially useful
under weak signal and severe groundwave/skywave interference conditions.
Other improved performance characteristics were also verified by the field







Tracking System Analytic Calibration Activities for the Mariner Mars
1969 Mission
Title Text
Mulhall, B. D., Chao, C. C., Mottinger, N. A., et al.Author Text
Jet Propulsion Lab., California Institute of Technology, Pasadena, Calif.,
Technical Report 32-1499, 15 November 1970.
Source Text
Keyword Text
This report describes the functions of the Tracking System Analytical
Calibration activity of the Deep Space Network in support of an entire mission
and, in particular, the Mars encounter phase of the Mariner Mars 1969
mission.  The support functions encompass calibration of tracking data by
estimating physical parameters whose uncertainties represent limitations to
navigational accuracy; validation of the calibration data and utilization of these
data during a mission; and detailed postflight analysis of tracking data to
uncover and resolve any anomalies.  Separate articles treat tracking system
improvements presently under consideration and error source reductions that
may be realizable for future missions; solutions for Deep Space Stations
locations; timing errors and polar motion; methods of correcting the tracking
data for charged-particle effects (ionospheric corrections); and a model of
tropospheric refraction.  (Abstract source unknown, technical report, English






Snow and Ice Outages-Comlo Facilities. Task No. 1. Solid-State  Radio
Beacon.  <NOTE> Final Report. Jun 69-Nov 70
Title Text
Muller, Jack A., Broussard, Thomas H.Author Text
National Aviation Facilities Experimental Center Atlantic City, N.J. Report
FAA-NA-70-36-FAA-RD-70-38, 36 pages; November, 1970.
Source Text
radio, beacons, reliability (electronics), direction
finding,  accuracy, compass locators, NTISFAA
Keyword Text
The purpose of the task was to determine the operational  capability of a semi-
portable type solid-state radio beacon  transmitter and antenna system as a
possible replacement for  compass locator (COMLO) stations where outages






Application of Propagation Data to VHF Satellite Communication  and
Navigation Systems.  <NOTE> Lecture Series
Title Text
no authorAuthor Text
Advisory Group for Aerospace Research and Development Paris, (France).
Report AGAR-LECTURE SER-41, 180 pages; November, 1970.
Source Text
ionospheric propagation, satellites (artificial), space
communication systems, very high  frequency, navigation
satellites, communication satellites(active),NTISAGARD
Keyword Text
Contents: Introduction to VHF satellite navigation and  communications
systems; Ionospheric limitations on performance  on VHF navigation and
communication satellite systems; The  formation of ionospheric irregularities;
Amplitude, phase and  angle of arrival fluctuations; Low angle fluctuation;
World  wide morphology of scintillations; Measurement of total  electron
content; Effects of horizontal gradients and further  considerations of total
electron content measurements; World  wide morphology of total electron







Radio Reflectivity of Tropospheric LayersTitle Text
Thayer, G. D.Author Text
Radio Science, vol. 5, no. 11, pp. 1293-9, November 1970.Source Text
Keyword Text
Radio reflection  coefficients for tropospheric elevated layers are examined as
functions of the ratio of layer thickness to the effective radio wavelength and
the refractive index structure of the layers.  The layer reflectivity is shown to
be nearly independent of the refractive index structure for small values of the
thickness-wavelength ratio.  Results for some layers observed with
refractometers show that the reflectivities for large thickness-wavelength ratios
are generally larger than those given by the simple linear or constant-gradient







Radiolocation experiments in an urban environmentTitle Text
Travers, D. N, Castles, M. P., Sherrill, W. M.Author Text
IEEE Transactions on Electromagnetic Compatibility,USA, Vol. EMC-12, No.
4 pages 174-7; November, 1970.  Authors employed:  Southwest Research
Institute, San Antonio, Texas
Source Text
radio direction-findingKeyword Text
Many new urban applications of radiolocation technology in both cooperative
and  noncooperative forms are anticipated in law enforcement and urban
planning fields.   Recent radiolocation experiments performed at 165 kHz and
100 MHZ were used to  measure transmitter locations with increasing
urbanization.  Urban radiolocation errors in  range and azimuth as a function
of urbanization are given for the downtown area of San  Antonio, Tex.,
showing increasing error with increasing urbanization.  Procedure to  improve






Radiolocation Experiments in an Urban EnvironmentTitle Text
Travers, Douglas N., Castles, M. Pike, and Sherrill, William M.Author Text
Trans. IEEE, vol. EMC-12, No. 4, pp. 174+, November 1970.Source Text
Keyword Text
Many new urban applications of radiolocation technology in both cooperative
and noncooperative forms are anticipated in law enforcement and urban
planning fields.  Until recently, virtually no data were available regarding
passive radiolocation of urban targets by conventional techniques such as
direction finding.  Recent radiolocation experiments performed at 165 kHz and
100 MHz were used to measure transmitter locations with increasing
urbanization.  Urban radiolocation errors in range and azimuth as a function of
urbanization are given for the downtown area of San Antonio, Texas, showing
increasing error with increasing urbanization.  Procedures to improve urban
radiolocation performance are suggested.  (Abstract source unknown, formal






Radio-Wave Modification of the IonosphereTitle Text
Utlaut, W. F.Author Text
J. Geophys. Res., vol. 75, no. 31, pp. 6402-5, 1 November 1970.Source Text
Keyword Text
An experiment resulting in ionospheric modification of the F region through
heating by an HF transmitting facility located near Boulder, Colorado, has
begun.  This facility has a transmitter capable of producing nearly 2 Mw of
average power, which, when used in conjunction with a 10-element ring array
antenna, results in a power-aperture product of the order of 104 Mw m2.
Salient effects observed with radio-wave measurements after the heating
transmitter had been turned on are: a prompt ionospheric response appearing
within 30 sec as a deformation in the traces on ionosonde records; a
development and growth of spread F starting within tens of seconds,
frequently followed by multiple splitting of the O and X traces; appearance of a
new time-varying broad-band echo which, at times, occurs after 10 min or
more of heating and which changes in range with time; and a decrease, within
10 sec, of about 10 dB in the amplitude of the O component alone, measured
on an oblique path when heating with the O wave.  Photometric
measurements of 6300-A airglow from the heated region indicate about a 30%
rise in electron temperature. Infrared radiation at 1.27 µ is enhanced in a
region located down the magnetic field lines traversing the higher region
initially heated by the radio wave.  (Abstract source unknown, formal






Some Ionosonde Observations of Ionosphere Modification by Very High
Power, High-Frequency Ground-Based Transmission
Title Text
Utlaut, W. F., Violette, E. J. and Paul, A. K.Author Text
J. Geophys. Res., vol. 75, no. 31, pp. 6429-35, 1 November 1970.Source Text
Keyword Text
Some early observations of significant ionospheric modification resulting from
F-region heating by a very high power, high frequency transmitter located near
Boulder, Colorado, are presented in this paper.  A description of the Platteville
heating transmitter facility, the locations of ionosonde and photometric
diagnostic equipments, and the geometry of the experiment are given in a
companion paper by Utlaut [1970].  A single-plane inverted log periodic
antenna, which has a half-power beam-width of the order of 90º, was used for
transmitting.  The ionosonde transmitter, which has a peak power of about 25
kW, was operated by using a 200-Hz pulse repetition rate with a pulse
duration of 64 µsec.  Ionograms were recorded in 4-sec periods at 30-sec
intervals.  At other times in the 30-sec interval the computer controlled
ionosonde was programmed to record on digital tape the amplitude and phase
of selected frequencies for subsequent analysis.   None of these later data
are presented here.  (Abstract source unknown, formal literature, English






On the Uniqueness of the Sources of Electromagnetic FieldsTitle Text
Wohlers, M. R.Author Text
Trans. IEEE, vol. AP-18, no. 6, pp. 825-6, November 1970.Source Text
Keyword Text
The Nuremberg, Germany city police have recently begun experimenting with
a Siemens Corp.-developed hyperbolic navigation system for locating patrol
cars.  Introduction of this trial system has enabled the dispatcher at police
headquarters to continuously monitor the positions of on-duty patrol cars.
Employing radio location techniques to establish the position of patrol cars in
a populous city's sea of buildings has until now proved impossible.  Obstacles
in a buildup area impede the straight-line propagation of radio waves, causing
undesirable variations of the measured differences in propagation times.
Siemens engineers were able to program a process--control computer to
recognize and discount erroneous propagation-time differences, accepting
only correct values in its calculations of patrol car positions.  Patrol cars are
equipped with VHF-band radiotelephone equipment which transmits fixed-
frequency signals at regular intervals under control of a master station
situated at the center of the patrol area.  The radio signals are picked up by
four receiving stations, demodulated, and routed to police headquarters by
way of normal telephone lines.  The receiving stations are positioned at the
corner of a square with sides measuring 5 kilometers in length.  The
differences in the radio-signal propagation times arising from the varying
distances between the patrol cars and the receiving stations are measured at
police headquarters.  Several lines of position are derived, whose point of
intersection is the location of the given patrol car at that moment.  The
established position of each car is indicated on a TV screen by the
appearance of the car's assigned code number.  A chart of the city streets is
imposed over the screen.  For 100 cars a cycle time of approximately 30
seconds is required.  (Abstract source unknown, formal literature, English






A Modified Elevation Angle of Radiation From a Monopole on Ground
Screens
Title Text
Yu, J. S., Scott, K. J. and Spatuzzi, A. R.Author Text
Trans. IEEE, vol. AP-18, no. 6, pp. 795-9, November 1970.Source Text
Keyword Text
The radiation of a monopole on ground screens is formulated by the diffraction
techniques which have accurately predicted many other antenna patters.
Measurements have been made in the quasi-far-zone to check our
formulation.  A modified elevation angle is derived to transform our measured
data into true far-zone data.  The usefulness and accuracy of the present
techniques are demonstrated by the good agreement between theory and
measurement.  (Abstract source unknown, formal literature, English






Broadband DF Antenna SystemTitle Text
AnonymousAuthor Text
Microwave J., vol. 13, no. 12, p. 18, December 1970.Source Text
Keyword Text
The Watkins-Johnson L-3/A system is designed to function as an electro-
mechanical reconnaissance system which, in conjunction with an appropriate
receiver, provides a visual display of the direction of arrival of an incoming r-f
signal.  The system is light in weight, primarily intended for airborne service,
but also suitable for ground and ship installation.  The frequency range of 550
to 10,750 MHz is covered in 5 bands. The antenna may be rotated in azimuth
at a variable rate of 0 to 1000 rpm, a fixed rate of 2000 rpm, or slewed
manually by operator to any desired position.  The radiation patterns of the
antenna are relatively broad, and circularly polarized to obtain an optimum
compromise between signal intercept probability, direction finding accuracy,







Session on Automatic Vehicle MonitoringTitle Text
AnonymousAuthor Text









HF/DF System Studies and Directional Propagation ResearchTitle Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
Radiolocation Research Lab., Dept. of Electrical Engineering, University of




The continuation and extension of the studies and investigations leading
toward the design of a radio direction (and position) finder system for the HF
range are being done under three tasks.  The specific tasks are concerned
with simulation studies, HF radiolocation systems engineering, and HF
directional propagation research.  The eighth (final) quarterly report reviews
the technical guidelines that were specified and summarizes the progress
that has been made in reaching goals and objectives.  One goal has been
achieved; a complete radiolocation system has been defined, designed,
developed, constructed and placed in operation at a field station site.  The
system has been used to make directional propagation studies in connection
with the location of high frequency radio sources at short range.  The
propagation studies made during the contract period have clearly pointed out
the need for cooperative probing of the ionosphere over a large neighborhood.
This latter experimental study is being done.  The modern (1970) low cost,
high speed minicomputer with its on-line interactive capabilities permits
completely automatic operation.  The radiolocation system is being improved
to provide this capability via a new data acquisition system; this is described.
(Abstract source unknown, technical report, English language, document not
available, radio direction finding, radiolocation, radio source position finding,
interferometer RDF, pattern recognition in RDF, HF directional propagation







C. W. Sounding and Its Use for Control of H. F. (3-30 MHz) Adaptive
Systems for Data Transmission
Title Text
Betts, J. A., Ellington, R. P. and Jones, D. R. L.Author Text
Proc. I.E.E., vol. 117, no. 12, pp. 2209-15, December 1970.Source Text
data-transmission systemsKeyword Text
A theoretical analysis is presented in which the phase perturbations of the
sounding signal due to ionospheric propagation are interpreted into a "phase-
error" rate.  An indication of how this may be used to assess the likely error
rate associated with an information channel using that frequency is also
given.  The paper describes how the sounding technique will be used to
control the time at which to change frequency, the best standby frequency
and the degree of redundancy required to protect the information.  The paper
is a sequel to that presented by the authors at the IEE conference on signal-
processing methods for radiotelephony, London, May 1970.  (Abstract source







Brondegaard, V. J.Author Text
Teknisk Ukeblad, Vol. 117, No. 52, pages 16-17; 24 December, 1970.Source Text
radio direction-finding, radionavigation,biological
systems, bats, electric fish, signaling  systems
Keyword Text
The target detection systems of bats and of the electric fish are explained and
are compared  with man's radar equipment.  The echo location methods by
which two species of bat are  able to navigate and to track their insect prey
are described, and the way in which these  insects confuse their hunters by






The Millstone Hill Propagation Study: Progress in FY 1970. <NOTE>
Technical Note 1 Sep 69-31 Aug 70
Title Text
Evans, J. V.Author Text
Massachusetts Inst of Tech Lexington Lincoln Lab.  Report TN-1970-20-ESD-
TR-70-357, 115 pages; December, 1970.
Source Text
radar signals, propagation, ionospheric disturbances,
aurorae,  scintillation, L band, atmospheric
refraction,millstone hill radar, NTISA
Keyword Text
The report summarizes propagation studies which were centered  on the
Millstone Hill Field Station where an 84' fully  steerable parabolic reflector is
to be employed for  simultaneous angle-of-arrival measurements of signals at
UHF  and L-band. These measurements are expected to permit  refraction
effects introduced by the auroral regions of the  ionosphere to be investigated.
Work to date has largely been  concerned with modifying the equipment in
order to undertake  the observations.  A limited number of tracking
observations  have been carried out which yield useful measurements of
angular scintillation.  Additional measurements to study the  extent and
cause of auroral clutter have been undertaken.  The  Millstone Hill Thomson
Scatter radar has also been employed to  study F-region irregular behavior
associated with auroral  precipitation and the presence of Traveling






Radio antenna unitTitle Text
Garrett Corp.Author Text
Garrett Corp., GB Pat 1217583; 31 December, 1970.Source Text
aircraft, antennas, radio direction-finding, radio
antenna unit, tension spring tubular member, folded
type, aircraft, marker beacon
Keyword Text
This antenna unit for use on an aircraft or on a marker beacon etc., consists
of a base into  which an antenna part may be secured, whilst permitting the
part of the folded down, when  not in use.  The base and antenna unit form a
plug and socket joint which is held in  engagement by a wire, passing from a
fixed anchorage in the base to one end of a tension  spring housed in a
tubular member forming the first section of the antenna.  The spring  permits
the antenna unit to be withdrawn from the base enough to allow the unit to be






A continued Study of the Mechanisms of Emission Generation and
Whistler Propagation
Title Text
Helliwell, Robert A.Author Text




During the last year the following results were obtained.  The response of a
model plasma to a triggering wave was calculated and it was found that there
is a phase memory effect.  Progress in the location of whistler ducts  has
been very encouraging.  Completion of the direction finding technique initiated
during this period of research should add an important new tool for the general
study of magnetospheric electromagnetic phenomena.  Possible practical
applications of this work include diagnostics of the magnetosphere and
problems involving communication and navigation aids at very low frequencies.







A Continued Study of the Mechanisms of Emission Generation and
Whistler Propagation.  <NOTE> Final Report. 1 Oct 69-30 Sep 70
Title Text
Helliwell, Robert A.Author Text
Stanford Univ Calif Stanford Electronics Labs.  Report  AFOSR-70-2985TR, 22
pages; December, 1970.
Source Text
whistlers, propagation, magnetosphere, plasma physics,
interactions, electrons, very low frequency,
temperature, NTISAF
Keyword Text
During the last year the following results were obtained. The  response of a
model plasma to a triggering wave was calculated  and it was found that there
is a phase memory effect. Progress  in the location of whistler ducts has
been very encouraging.   Completion of the direction finding technique initiated
during  this period of research should add an important new tool for  the
general study of magnetospheric electromagnetic phenomena.  Possible
practical applications of this work include  diagnostics of the magnetosphere







Broadband Direction FindingsTitle Text
Kivi, Aare and Shnitkin, HaroldAuthor Text
Electronic Warfare, vol. 2, no. 4, pp. 32+, December 1970.Source Text
Keyword Text
The environmental conditions imposed upon a radome and antenna positioned
in the nose section of a high-velocity vehicle place considerable limitation on
the shape, thickness, and choice of materials which are able to sustain rain
impact and rain erosion as well as the high temperatures encountered.  Since
these materials possess a high dielectric constant and only high fineness
ratio gives can be tolerated, the well-known antenna pattern degradation and
boresight errors occur with nose-mounted antennas.  A new concept which
avoids the constraints of the nose-located antenna has been demonstrated; it
is a Broadband Side-Looking Radant.  This RADANT is positioned several feet
behind the nose where, because of the shallower angle of attack,
considerably lower temperatures and less severe rain impact and erosion
problems are encountered.  The antenna design and the tests performed on a
full-scale antenna model mounted in a simulated high-speed vehicle body
were supported by Maxson Electronics Corporation.  In addition, reference is
made to an analytical computer radome-antenna study performed for U.S.
Naval Weapons Center, Corona, California under Contract No. N00123-67-C-







Ionospheric Observations During the Annular Solar Eclipse of 20 May
1966--V, Interpretation of Observed Results
Title Text
Landmark, B.,  Haug, A., Thrane, E. V., et al.Author Text
J. Atmos. Terrest. Phys., vol. 32, pp. 1973-83,  December 1970.Source Text
Keyword Text
The paper discusses the interpretation of results from ionospheric
observations during the annular solar eclipse of 20 May 1966.  Observations
were made of Lyman-α intensities, positive ion density, and electron density.
From the observational results it is possible  to estimate how the effective
loss rate αeff = q/N2 varies through the eclipse.  It is concluded that the
observed results can be explained in terms of a  model of recombination in
which tow types of positive ions having markedly different recombination rates
are  present.  Near 80 km this model predicts, and  the results show, that
electron density, N, is proportional to production, q, rather than q1/2 as usually







An Efficient Algorithm for Minimizing Barrier and Penalty  Functions.
<NOTE> Technical Memo.
Title Text
Lasdon, Leon SAuthor Text
Case Western Reserve University, Cleveland Ohio Dept of Operations
Research.  Report TM-210, 63 pages; December, 1970.
Source Text
nonlinear programming, algorithms, set theory,
approximation  (mathematics), search theory, iterative
methods, optimization, penalty functions, NTISA
Keyword Text
Constrained minimization is often done via interior penalty  functions. Such
functions can be very difficult to minimize  using existing algorithms. In this
paper, a new algorithm is  described which is specially constructed to deal
with such  functions. It generates search directions by linearizing the
objective and constraints about the current (interior) point,  substituting these
linearizations into the penalty function,  and minimizing the result. Properties
of the algorithm are  derived, an efficient method for solving the direction
finding  problem is suggested, and computational results are presented.
Preliminary results are also given on an extension to  quasi barrier and






HF Interferometer and SSL SystemTitle Text
Martin, P. E., Mathews, R. B. and Sherrill, W. M.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, Quarterly Report No. 5, December 1970.
Source Text
Keyword Text
DF bearing comparison tests were performed over the 2- to 10-MHz range
with the digital DF Interferometer and AN/TRD-15 Doppler direction finder.
Both systems were operated simultaneously on the same targets with 20 s
allotted for each DF cut.  If either system did not report a bearing (for any
reason) during the allotted 20-2 interval, "No Bearing" was reported.  In this
way, rigorous comparison of DF performance can be made for identical
propagation conditions.  For target range greater than 100 miles, the results
show the average error and standard deviation of azimuth histograms are
essentially equivalent between the two systems; however, the DF
Interferometer provides on the average 29 percent more DF  cuts, 82 percent
fewer no bearing reports, and 51 percent more cuts within ±3º of the great
circle bearing compared to the Doppler DF.  With decreasing range below 100
miles, the Doppler system DF performance relative to the Interferometer is
apparently affected by the lack of antenna element response near the zenith
direction.  Single site location measurements were performed on the
Interferometer using an "unknown" target at 64-km range with a reference
target and oblique sounder path at 55-km range and 41º azimuth separation.
The reference target and sounder estimated effective ionospheric tilt
parameters which were used to correct DF measurements on the unknown
target.  Individual SSL cuts as well as 10- and 20-cut sliding averages are
compared both for plane ionosphere and tilt-corrected location computations.
The results show at least two to one location improvement obtained with tilt
correction.  Successively improved location precision is provided by sliding
(time) averages.  A 20-cut sliding average with tilt correction has provided
location error precision with residual uncorrected systematic error of
approximately 10 ± 2.5 percent.  These results indicated the need for further
technique refinement to eliminate the residual systematic error and improve
individual SSL cut correction technique.  More SSL measurements at this and
greater ranges are planned to investigate the range effectiveness of the tilt
correction technique.  (Abstract source unknown, technical report, English






Shipboard High-Frequency Direction Finding By Pattern Recognition (U)Title Text
Marx, D. H. and Hunt, B. R.Author Text




Studies at the NELC scale model antenna range show that random-baseline
arrayed monopoles used in conjunction with pattern recognition techniques
promise significant improvement in shipboard HFDF.  A 1:48 scale model ship
hull, an array of whip antennas, and data management and system simulation
software routines developed for NELC's IBM 360/65 computer were used to
acquire and analyze data at frequencies scaled to represent the 2-to 30-MHz
band.  A revised antenna siting criterion was evolved and model range data
acquisition accuracy estimated.  An ability to model the electromagnetic
reradiating environment of the scale model ship has been demonstrated.







An Automatic Variable Attenuator with Constant Amplitude and Phase
Output
Title Text
McNutt, Michael JohnAuthor Text
M.S. Thesis, Appendix B in HF/DF System Studies and Directional
Propagation Research, University of Illinois, Radiolocation Research Lab.,




Commercially produced phase meters are available which are wideband and
have a wide range of possible input amplitudes.  For example, the Ad-Yu
524A2 has a .03º relative accuracy at 20 Hz increasing to about 1.0º at 500
kHz for input amplitudes from 0.3 volts up to 50 volts RMS.  The cost is about
$1,000.  However, for certain applications involving widely varying input
amplitudes, the 45 dB range commercially available is not sufficient to contain
these inputs.  The output from a radio receiver employed in radiolocation is
one example of a signal with a wide range of values that must have its phase
preserved.  But it also requires modification to meet the restricted amplitude
requirements of the phase meter.  Conventional AGC circuits are not phase
invariant and, therefore, are not suitable for this purpose. The technique
employed traditionally to provide for a wide range of input amplitudes consists
of high gain amplification coupled with clipping at fixed voltage to obtain
approximately the same square wave regardless of input amplitude.  This is
also a wideband operation, and it is limited only by signals too small for
clipping and by signals large enough to cause breakdown.  This technique is
costly because of the extreme tolerances required of the active devices and
diodes to avoid long rise times, fall times, and storage delays and to maintain
level square waves.  A phase-invariant variable amplifier (attenuator) with a
feedback control might overcome these problems by reducing the amplitude
variation at a minimum cost.  This was the motivation for designing such a
device, but the research let to a theoretical improvement in phase
measurement accuracy at a very low cost.  (Abstract source unknown,






Research on AntennasTitle Text
Meinke, Hans H.Author Text




Chapter 1 deals electrically small antennas at low frequencies.  A result of
this investigations is that for a given antenna and a given integrated transistor
there is a noise minimum for very small emitter currents.  In chapter 2
nonlinear effects of those antennas are studied.  A new Darlington circuitry
with two or three transistors  was developed which gives minimum noise as
well as by help of negative feedback minimum nonlinearity.  Chapter 3 deals
with improved methods for measuring nonlinear effects.  In chapter 4 active
antennas at microwave frequencies are discussed.  Noise sources of active
antennas in this frequency range are studied in detail.  Chapter 5 presents
some preliminary investigations on directive antennas consisting of more than
one element.  In chapter 6 the research on dielectric spheres as directive
elements is continued.  (Abstract source unknown, report, English/German






Complex Ray Configurations in an Ionosphere Composed of Spherical
Shells
Title Text
Miller, Allen R.Author Text




In the document some complex ray configurations are treated using a simple
ionospheric model, namely, spheres concentric with a spherical earth.  Other
simplifying assumptions are also made.  Methods for finding takeoff angle of
ray and length of ray path are given.  (Author's abstract, technical report,






Secondary surveillance radar (SSR)Title Text
Mori, K., Sudate, S.Author Text
Tokyo Shibaura Electric Co. Ltd., Japan, Toshiba Review (International
Edition), Vol. 52, pages 22-6; December, 1970.
Source Text
radar equipment, radar, SSR, aircraft identification,
4096 code reading unit, direction finding
Keyword Text
An outline of the SSR delivered to the Osaka International Airport in March
1970 is  presented.  This SSR, with a capacity of deciphering 4096 codes, is
equipped with a  defrauder.  All transistorized, except for the transmitter, its






A Digital Data Collection System For A Three Channel RDF
Interferometer
Title Text
Mueller, Thomas OwenAuthor Text
a M.S. Thesis appearing in Appendix C of HF/DF System Studies and
Directional Propagation," University of Illinois, Radiolocation Research Lab.,




A considerable amount of experimentation over several years has shown that
an interferometer radio direction finding (RDF) system can supply the
information necessary to determine the azimuthal and incidence angles of
arrival of a signal received by the RDF antenna array1.  Analog methods can
be used to display RDF information on an oscilloscope for observation and
interpretation by an operator2.   However, there are several serious drawbacks
to a system of this type.  Since data must be interpreted and recorded by the
operator in real-time, there is considerable possibility for error, and a very
limited time for determining anything about the data, such as periodic
variations, except the angles of incidence and azimuth.  In addition, there is a
loss of information for short duration changes in the received signal due to the
averaging and integrating  action of the analog system.  For these reasons,
and others, it is desirable to use a digital data collection system to acquire
and record the information necessary to calculate the azimuthal and
incidence angles.  This recorded information can then be used as the input to
a computer program which performs a detailed analysis of variations in the











Final Report from:  Cbs Labs Stanford Conn.  69 pages; December, 1970.Source Text
underwater communication systems, design, voice
communications, position finding,  microphones,
transmitter receivers, design, ultrasonic properties,
bandwidth, low  frequency, very low frequency,
reliability, underwater sound localization, NTISDODXD
Keyword Text
An advanced communication system for diver-to-diver and diver-to-ship voice
communication was developed for swimmable testing and evaluation. The
system is  unique in that it provides binaural localization and direction finding
for the diver and  the ship system. The equipment operates on a 42 kHz AM
ultrasonic channel with a  useful range of 500 yards. The voice bandwidth is
250 Hz to 4 kHz.  A novel  underwater microphone system was developed in
addition to a new, very efficient  earphone which assured the attainment of a
high level of intelligibility.  Thorough  testing of intelligibility, frequency







Coupling Between Aerials Used For Measuring Ionospheric DriftsTitle Text
Rossiter, D. E.Author Text
Nature, vol. 228, pp. 1299-1300, 26 December 1970.Source Text
Keyword Text
An important consideration when designing an array of aerials to sample the
diffraction pattern of a radio wave reflected from the ionosphere is to ensure
that the results are not affected by  mutual coupling.  Signals reradiated from
one aerial may be received by another, and this could affect the measured
characteristics of the diffraction pattern.  Any subsequent measurements (for
example, of ionospheric drifts) would also be affect.  A simple check for the
effects of such coupling is to look for differences in the cross correlation
between records from different aerials.  If coupling is important, the values of
the cross correlation at zero shift between separated aerials may be expected
to show consistent differences depending on their relative orientation.  In
particular, it may be expected that the correlation for aerials aligned parallel to
each other may be different from the correlation for aerials which are mutually
perpendicular, and that this effect should be greater for smaller separations.






Radio Propagation Effects Due to Ionospheric WavesTitle Text
Toman, KurtAuthor Text
Air Force Cambridge  Research Labs., (LII), Bedford, Mass., AFCRL-70-0688,
ERP No. 342, 3 December 1970.
Source Text
Keyword Text
Acoustic-gravity waves in the ionosphere create moving, undulating, reflecting
surfaces.  Overhead passage of such surfaces causes variations of amplitude,
phase, and frequency of reflected radio waves.  The patterns of these
variations change with the characteristics of the reflecting surface.  For the
study and prediction of these patters, computer experiments were carried out
to simulate the effects of sinusoidal reflecting surfaces on propagating radio
waves.  The simulated parameters included field strength and path length and
its derivative.  The results are compared with high-frequency measurements
made over an oblique, ionospheric transmission between Ottawa, Canada,
and Bedford, Mass.  (Abstract source unknown, technical report, English






Description of Sampling Array of Loops For DF Polarimeter CombinationTitle Text
Travers, D. N.Author Text
Southwest Research Institute, Dept. of Applied Electromagnetics, San
Antonio, Texas, internal paper, 1 December 1970.
Source Text
Keyword Text
This paper describes a fixed array of loops suitable for DF and polarimetry
simultaneously where the DF portion of the measurement retains reradiation
error reduction properties of the coaxial spaced loop.  (Author's abstract,






Predictions of the Occurrence of Ionospheric Spread F at Nui DatTitle Text
Treharne, R. F.Author Text
Dept. of Supply, Australian Defence Scientific Service, Weapons Research
Establishment, Adelaide, South Australia, WRE-Technical Memo A193(AP),
December 1970.
Source Text
Nui Dat (South Vietnam), ionospherics, magnetic
equator, spread F, predictions
Keyword Text
Predictions are made of  the occurrence of Spread F at Nui Dat, South
Vietnam; these predictions are based on the work of K. Tao of Japan.  At this
locality Spread F occurs primarily in the evening and is strongest in the May
to July and August to October quarters.  (Abstract source unknown, technical






On the Reflection of Electromagnetic Pulses from the IonosphereTitle Text
Wait, James R.Author Text
Radio Science, vol. 5, no. 12, pp. 1461-7, December 1970.Source Text
Keyword Text
The reflection of a transient plane wave, from an ionospheric model with a
linear electron density profile, is considered.  After a discussion of causality
and physical realizability, the impulse response is calculated for the special
case of no collisions.  For this special case, it is shown that the wave form of
the reflected wave has a smoothly rising initial portion that is followed by a
slowly damped oscillatory portion which comprises the main signal.







Temperature and Composition of the Ionosphere:  Diurnal Variations and
Waves
Title Text
Wand, R. H. and Perkins, F. W.Author Text
J. Atmos. Terrest. Phys., vol. 32, pp. 1921-43, December 1970.Source Text
Keyword Text
This work reports ion temperature, electron temperature and  the relative
concentration of atomic ions (O+) to molecular ions (NO+ and O2+), derived
from Thomson scatter measurements in the height range 115-430  km above
Arecibo, Puerto Rico.  A double pulse measurement technique was
employed, permitting autocorrelation functions of the ion component of the
Thomson scatter signal to be obtained with an altitude resolution of 15 km.  In
general, only two of the three unknowns could be determined directly from
each measured autocorrelation function and two alternative methods of
supplying the other parameter were used, viz. ion temperature models and ion
composition models.  The use of an ion composition model was appropriate
when wave-like variations in ion temperature were found to be present in
addition to the expected diurnal ion temperature variation due to solar heating.
 On occasions when the temperature waves were absent, temperature models
were used to derive the diurnal ion composition variation.  The average ion
composition was substantially in agreement with rocket measurements.
Daytime electron and ion temperatures were equal at 130 km while at greater
heights the electrons were hotter than the ions.  Above approximately 200 km
the shape of the electron temperature profile was strongly influenced by the
electron density.  (Abstract source unknown, formal literature, English






Azimuthal Distribution and Characteristic Properties of Ambient Noise at
HF
Title Text
Weeks, Andrew S. and Bailey, Albert D.Author Text
University of Illinois, Radiolocation Research Lab., Urbana, Illinois, Report No.
RRL-Pub-367, UILUENG-71-2538, DDC No. Ad 880 990L, December 1970.
Source Text
high frequency, radio interference, atmospherics,
electromagnetic waves, background, propagation,
azimuth, direction finding, radio equipment, measuring
devices (electrical & electronic), information theory,
transmitter-receivers, radio communication systems,
antennas, radio compasses, ambient noise, directional
noise
Keyword Text
AND CITATION NO. 1:  An experimental method was devised and is
presented for determining the azimuthal distribution and characteristic
properties of ambient noise in the high frequency band.  A discussion of
possible sources of the noise is given.  Assumptions made and reasons for
conducting the experiment using the method described are stated, as are
assumptions made in the analysis procedure followed.  Detailed discussion of
experimental procedure is given and early results from data collected are







Azimuthal Distribution and Characteristic Properties of Ambient Noise at
H.F. <NOTE> Technical Report. No. 23
Title Text
Weeks, Andrew S., Bailey, Albert D.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-387-UILU-ENG-71-2538, 48 pages; December, 1970.
Source Text
atmospherics, high frequency, radio interference,
atmospherics, electromagnetic  radiation, background,
propagation, azimuth, direction finding, radio
equipment,  measuring instruments, information theory,
transmitter receivers, communication and  radio
systems, antennas, radio compasses, ambient noise,
directional noise, NTISDODXD
Keyword Text
An experimental method was devised and is presented for determining the
azimuthal  distribution and characteristic properties of ambient noise in the
high frequency band.   A discussion of possible sources of the noise is given.
Assumptions made and reasons  for conducting the experiment using the
method described are stated, as are  assumptions made in the analysis
procedure followed.  Detailed discussion of  experimental procedure is given






Packaging the next generation survival radioTitle Text
Adkins, C. L.Author Text
Honeywell Inc., St. Petersburg, FL, USA, 1 page, Industrial and Science
Conference Management, Chicago, IL, USA, page 47, 1971.
Source Text
integrated circuits, packaging, primary cells, radio
direction-finding, radio receivers,  radio
transmitters, AN PRC 95 naval survival radio,
packaging, plated fibre reinforced plastic enclosure,
lithium copper fluoride battery system, thin film
module for microwave or TACAN,  coding mechanism for
setting logic circuits
Keyword Text
Noteworthy innovations in electronic packaging are becoming commonplace,
especially  as seen in larger systems, but rarely does one see a technical
specification for small  equipments, such as hand-held devices, that offers
numerous opportunities for unique and  imaginative state-of-the-art packaging.
 The AN/PRC-95, under a Navy sponsored  program, offered just that kind of
an opportunity.  Every major area of design necessitated  new and imaginative
approaches to create the next generation survival radio.  The PRC-95
represents a compilation of the strong points of all the major packaging
disciplines.  The  highlights presented are:  (1) A plated fiber-reinforced plastic
enclosure exhibiting the  latest advances in human engineering design
research.  (2) A self-contained battery power  source with a 10 year shelf life
utilizing a lithium copper fluoride system and classified as  the reserve-
activated type.  (3)  A multi layer power cable with H-field attenuation
characteristics, a high density flex circuit and multi layer strip-transmission-
line type  printed wiring motherboard.  (4) A group of fully shielded and
hermetically sealed high  density thick film modules for DC to RF circuits and
a thin film module for microwave  or TACAN applications.  Also, a MOS, LSI







Antenna Pr 321/3 TrialsTitle Text
AnonymousAuthor Text







Communications and TelemetryTitle Text
AnonymousAuthor Text
A Compilation, NSA SP-5935(01), DF No. 1527, National Aeronautics and
Space Administration, Washington, D.C., 1971.
Source Text
Keyword Text
The National Aeronautics and Space Administration has established a
Technology Utilization Program for the dissemination of information on
technical developments which have potential utility outside the aerospace
community.  By encouraging multiple application of the results of its research
and development, NASA earns for the public an increased return on the
investment in aerospace research and development programs.  This
publication is part of a series intended to provide technical information
concerning communications and telemetry.  The concepts, methods, and
innovations are divided into five sections.  The first section concerns antennas
and antenna systems, some of which involve complex satellite performance,
while others have application for land transmitting a receiving stations, ships,
and radio and TV stations.  The second group spans biomedicine, featuring
implantable monitoring devices.  Next, testing and measuring procedures are
described, followed by advanced systems technology, including lasers and
complex operational centers.  The last group involves more specific electric
parts and concepts, especially those pertaining to automated data processing
systems.  Overall, these items have potential for use with many newly
developed methods for the transfer of various data.  Additional technical
information on individual devices and techniques can be requested by circling
the appropriate number on the Reader's Service Card included in this
compilation.  Unless otherwise stated, NASA contemplates no patent action
on the technology described.  We appreciate comments by readers and
welcome hearing about the relevance and utility of the information in this







Improved VHF Direction Finding SystemTitle Text
AnonymousAuthor Text
NSA Publ. SP-5935(01), Technology Utilization Office, NASA, 1971.Source Text
Keyword Text
A direction finding device, operating at very high frequencies, has been
developed, which should be valuable as a navigation aid.  Existing methods
require loop antenna, mechanical rotation, and large structures.  A group o
four elements, each consisting of two perpendicular dipoles, are arranged in a
square.  Four of the dipoles are vertical and four are horizontal.  Direction
information is extracted in the form of a direction cosine analog.  Conventional
phase measuring equipment can be used to determine the direction of the
received (incoming) signal.  To avoid multipath signals (scattering) from
ground reflections, the array should be shielded by a metallic ground plane.
Source: E. R. Graf and Dr. H. Neff of Auburn University under contract to
Marshall Space Flight Center (MFS-20439).  (Abstract source unknown,






Integrated Microwave Direction-Finding SystemTitle Text
AnonymousAuthor Text







Receivers and direction FindersTitle Text
AnonymousAuthor Text











Objective - This guide provides Army managers, planners, developers,
researchers, analysts, and trainers engaged in electronic warfare activities
with information on the Army Electronic Warfare Information Systems
(AEWIS).  The guide outlines the background and current status of the Army
EWIS, describes the data base, and details the procedures whereby
authorized personnel may use the system.  General - Background and
System Status.  Data Base Resources - EW Document collections,
Electromagnetic Array and EW Computer Models.  User Procedures -
Communications/Information Flow, Communications Means, Clearances &
Need-to-Know, User Request Format & Information, Information Response
Format and User Charges.  (Abstract source unknown, book, English






Radio Wave Propagation over a Nonuniform OverburdenTitle Text
Bahar, E.Author Text
Chapter 6, University of Nebraska, Lincoln, Nebraska, 1971.Source Text
Keyword Text
Introduction - Extensive work has been carried out to develop electrical
methods for geophysical prospecting (Keller and Frischknecht, 1966; Keller,
1967).  Among the methods that have found practical applications are the
galvanic resistivity method, the magneto-telluric resistivity method, the telluric
current method, and induced polarization methods.  Some of these
techniques have been utilized for the detection of ground water.  The
techniques more commonly used for this purpose are based upon apparent
electrical resistivity measurements as well as time and frequency-domain,
induced polarization, survey data (Vacquier et al., 1957; Sumi, 1965;
Kusmina and Ogilvi, 1965; Zohdy, 1964; Bodmer et al., 1968; Drake, 1969).
Along with the electrical methods, a variety of other geophysical techniques
have been developed for the purpose of prospecting and several of these have
been specialized for detecting underground water resources. In this chapter,
we discuss the theory of electromagnetic surface wave measurements (and
accompanying scattered radiation field) for mineral prospecting a mapping the
water table.  While various radio wave methods for geophysical prospecting
have been studied in the past (Keller and Frischknecht, 1966), these methods
have not been widely used. As a result, the feasibility of applying these
techniques for mineral prospecting and the detection of underground water
resources has not been sufficiently explored.  (Author's abstract, book,






Long range radio tracking and instrumentation of sea turtles and polar
bear
Title Text
Baldwin, H. A., Brumbaugh, D. L.Author Text
Presentation:  National Telemetering Conference, Washington, D.C., 23-15
April 1971.  Published by IEEE, pages 345-346, 1971.
Source Text
living systems, radio direction-finding, telemetering
systems, tracking systems, radio direction finding,
telemetering, bioinstrumentation, polar bear, sea
turtle,  migration, aircraft, transmitters, 150 MHZ,
antennas
Keyword Text
V.H.F. telemetry techniques have been employed to track polar bear in the
vicinity of  Barrow, Alaska, from light aircraft.  Transmitting collars equipped
with low temperature  batteries and embedded electronics provide ranges of
about 185 km under line-of-sight  conditions.  A high frequency transmission
system incorporating magnetic heading and  velocity data is used to
reconstruct turtle migration paths in the Caribbean.  Electronics  are carried in






The applicability of underwater explosion shock wave refraction data to
oceanic acoustics  research.  Refraction of underwater explosion shock
waves and acoustic applications
Title Text
Barash, R. M., Goertner, J. A.Author Text
Naval Ordnance Lab., White Oak, Md., 32 pages,  Astia Document (AD)-
736602, NOLTR-71-213, 1971.
Source Text
reflected waves, underwater acoustics, underwater
explosions, power spectra, shock waves, sound
transmission
Keyword Text
The report presents a review of the experimental data on the refraction of
underwater explosion  shock waves. For experiments in the ocean and in
flooded quarries, pressure-Vs-time recordings  of the refracted pulses are
described, and their characteristics are related to the appropriate regions  of
the calculated ray diagrams:  shadow zones, caustics, single-arrival, and
multiple-arrival regions.   Although the experiments were directed primarily
toward explosive applications, the results are  useful for acoustic applications
also in that pulse recordings provide clear data on pressure  amplification,







The AN/ARC-154/V/ - A new approach to airborne communications.
Airborne communications  with AN ARC-154 transceiver in single radio,
discussing extended frequency coverage multimode  operation,
navigation and input/output provisions
Title Text
Beitman, B. J., Jr.Author Text
Institute of Electrical and Electronics Engineers, Inc., 5 pages, New
York,1971. Author employed:  Avco Corp., Avco Electronics Div., Cincinnati,
Ohio.
Source Text
air navigation, airborne equipment, frequency ranges,
radio communication, transmitter receivers,
conferences, flight tests, instrument landing systems,
radio direction finders, radio reception,  ultrahigh







Some Relations Involving the Angles of Arrival and Departure of a RayTitle Text
Bennett, J. A.Author Text
Aust. J. Phys., 1971, 24, 119-23.Source Text
Keyword Text
The purpose of this note is to draw attention to some results in the field of
optics due to Hamilton (1931) and to show how they may be used to obtain
results that are useful in the study of ionospheric radio propagation.  The
treatment is sufficiently general to include the anisotropy of the radio refractive
index due to the Earth's magnetic field, although results are also obtained for
the special case when the ends of the ray lie in isotropic regions.  (Author's






Some relations involving the angles of arrival and departure of a ray.
Hamiltonian optics based  model of ionospheric radio propagation,
discussing earth magnetic field effects on radio wave  angle-of-arrival
changes
Title Text
Bennett, J. A.Author Text
Australian Journal of Physics, Vol. 24, pages 119-123, 1971.  Author
employed:  Royal Australian Air Force Academy, Melbourne, Australia.
Source Text
geomagnetism, ionospheric propagation, magnetic
effects, radio transmission, angular distribution,
anisotropy, atmospheric models, Doppler effect,








Effect of noise on bearings obtained by amplitude comparison.Title Text
Blachman, N. M.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-7, No.
5,  pages 1007-9, Sept 1971. GTE Sylvania, Mountain View, California.
Source Text
direction finding systemsKeyword Text
The RMS bearing error for simultaneous or sequential lobe comparison is
found for a  non-scanning, nontracking receiving system having two antenna
(or transducer) lobes or  arbitrary shapes.  Simple, useful approximations are






Notes on a direction finder for signals from point source.  Direction
finder for point source signals  from two simultaneous transmitters
Title Text
Boehme, J. F.Author Text
Archiv Fuer Elektronik und Uebertragungstechnik, Vol. 25, pages 255, 256,
1971.  Author employed:  Fried. Krupp Gmah, Bremen, West Germany.
Source Text
point sources, radio direction finders, signal







Radiolocation, minor planets and astrometryTitle Text
Boyko, V. N.Author Text
Vestnik Leningradskogo Universiteta, Seriya Matematika Mekhanika i
Astronomiya, Vol. No. 3, pages 145-50, 1971.
Source Text
astronomical observations, planets, radiolocation,
astrometry, corrections, orbital elements, equinox,
equator, astronomical  unit, radar observations, minor
planets, precision
Keyword Text
Examines the precision of corrections to orbital elements of minor planets
and the Earth,  to equinox and equator of the fundamental system, and to the
astronomical unit, made  from optical and radar observations of minor planets
Radar observations improve the  precision of determination of orbital elements










Aust. J. Phys., 1971.Source Text
Keyword Text
The statistical properties of the intensity fluctuations of waves diffracted by a
one-dimensional random phase-changing screen are studied analytically in
the limit that the RMS phase deviation of the screen is much greater than 1
rad.  The method used is (essentially) that of steepest descent.  The screen
structure is specified by several length scales derived from the phase
autocorrelation function, and allowance is made for the existence of "inner"
and "outer" scales, as would result from a turbulent medium.  Buildup and
saturation of the fluctuations at large distances from the screen are
successfully predicated, together with the focusing phenomenon that occurs
close to the screen near the focal length predicted by geometrical optics.
The position and intensity of the focal spot and the variation of the scale of the
diffraction pattern with distance from the screen agree qualitatively with the
limited number of computed results that have been obtained in the past.











Two-Dimensional Screen, Aust. J. Phys., 1971.Source Text
Keyword Text
The methods developed in Part I for the approximate analysis of diffraction by
a one-dimensional random phase-changing screen with large RMS phase
deviation are extended in this paper to a two-dimensional screen.  As in Part I
the screen structure is specified by length scales derived from the phase
autocorrelation function and allowance is made for the existence of inner and
outer scales, the results thus being applicable to a turbulent medium.
Because of the large number of scales needed to specify the general screen,
most of the paper is restricted to an isotropic two-dimensional screen.  No
new effects are predicted for the two-dimensional case, but, as might be
expected, the focusing phenomenon that occurs close to the focal length of
geometrical optics is considerably stronger.  Detailed comparisons with the
exact results computed by Bramley and Young (1967) for one particular form
of the phase autocorrelation function give reasonable agreement.  A
discussion is given of the power spectrum of the intensity fluctuations that
would be observed if the diffraction pattern were convected across a single
receiver.  This is a projection on to one dimension of the full two-dimensional
power spectrum obtained earlier in the paper.  The paper concludes with a few
results for the general anisotropic two-dimensional phase screen.  (Abstract






Passive ECM - Emitter location techniques.Title Text
Bullock, G., Huber, A., Oeh, G., Sparagna, J.Author Text
Microwave Journal, Vol. 14, pages 45-50, 74, 1971.  (AIAA Technical Library)
Authors employed:  Sylvania Electric Products, Inc., Sylvania Electronic
Systems Div., Mountain View,California
Source Text
airborne equipment, electronic countermeasures, radio
direction finders, target recognition, emitters, error
analysis, microwave equipment, Monopulse radar, radar
targets, random errors, triangulation
Keyword Text
Emitter location techniques for airborne passive  ECM, discussing accuracies










Dr. Busignies considers the evolution and the applications of
telecommunications to the end of this century.  He also again calls attention
to the fact that communication can be used for good or bad depending upon
human intentions, and makes a distinction between two way communication--
very beneficial--and one way communication which must always be the object
of studious concern as to its origins, intentions and effects.  While this is a
problem as old as civilization, it becomes of still greater importance because
of the enormous flow of information that the further progress of communication
will create.  (Abstract taken from anonymous summary, presentation, English






Preliminary Observations with a Directional IonosondeTitle Text
Clarke, R. H.Author Text
Planet. Space Sci., vol. 19, pp. 1387-1390, 1971.Source Text
Keyword Text
The addition of three spaced aerials and minor instrumentation to a
conventional ionosonde permits the measurement of the angle-of-arrival of
ionospheric reflections.  Such a directional ionosonde (which is essentially a
swept-frequency interferometer) is described, together with a derivation of the
formulae relating the angles-or-arrival to the frequencies at which destructive
interference occurs.  The usefulness of such a system in the study of
ionospheric irregularities (in particular, frontal irregularities) is stressed.







Beacon set, radio, ANITRN-30 (XE-1) (V).  Design, development, and
evaluation of radio beacons  to show compliance with applicable
requirements.  Final design and Development Technical  Report
Title Text
Cole, D. J.Author Text
Technical Report from:  Hoffman Electronics Corp., El Monte, Calif.  Military
Products Div., Fort Monmouth, N., ECOM, 150 pages, Astia Document (AD)-
743229-HEC-71-C-04, ECOM-0320-F, 1971.
Source Text
radio beacons, radio direction finders, radio
transmitters, human factors engineering, product
development, quality control
Keyword Text
The engineering program for the development of the Radio Beacon Set,
AN/TRN-30(XE-1) (V)  is summarized with respect to technical
accomplishments and specification requirements.  A  review of the design and
development phase of the program is presented with discussions of the
technical design evaluations.  The testing performed during the equipment
evaluation is  summarized and indicates conformance with all applicable
requirements. The program  accomplishments in the areas of maintainability,
human factors engineering, the training course  and value engineering are






Biotelemetry Research with Grizzly Bears and Elk in Yellowstone
National Park, Wyoming, 1965
Title Text
Craighead, F. C., Jr.Author Text







Development of satellite-related biotelemetry equipment.  Radiolocation
equipment used in  Interrogation Recording Location System, and
results in remote ground, aircraft and satellite  tracking of elk and black
bear, Progress Report
Title Text
Craighead, J. J., Craighead, F. C., Jr., Varney, J. R.Author Text
Montana Univ., Missoula.  Cooperative Wildlife Research Unit.,Report NASA-
CR-121893,111 pages, 1971.
Source Text
animals, bioinstrumentation, biotelemetry, radio








Backscatter of HF Radio Waves from the SeaTitle Text
Crombie, D. D.Author Text
Chapter 4, Institute for Telecommunication Sciences, Boulder, Colorado, 1971.Source Text
Keyword Text
Scattering of short radio waves from the surface of the sea back to their
source has been observed since the earliest days of radar.  In most
instances, it is only a nuisance, since it obscures targets of interest.
However, observations show that even at much longer wavelengths than are
used with conventional radar, the same phenomena occur.  The material in
this section will be devoted to showing that the backscattered signals having
wavelengths comparable with those of gravity waves on the sea surface can
be used to obtain a great deal of information about the surface gravity wave
structure.  This information, moreover, is obtainable at substantial distances
from the signal source, and thus opens the door to continuous monitoring of
sea state over large areas of the ocean.  The purpose of this chapter is to
introduce the ideas involved in using HF radar backscatter to study the sea
surface and discuss some of the results which have so far been obtained.  In
the next section, a basic method for describing the sea surface is given,
following Longuet-Higgins (1962).  This will be followed by an outline of
methods currently in use for measuring sea surface waves.  Following this,
the basic backscatter ideas and results will be discussed.  It should be
pointed out, however, that the material to be presented has not yet been
subjected to critical review by oceanographers (and, in fact, is still being
developed), although it is expected that this will be remedied in the near
future.  Nevertheless, the technique appears to have considerable potential for
providing information desired by physical oceanographers and mariners which
is not currently available.  (Abstract source unknown, formal literature,






One aspect of a problem in the automation of the processing of
radiolocation data in the  investigation of meteoric phenomena
Title Text
D'yakov, A. A.Author Text
Radiotekhnika, Vol. No. 16, pages 55-8, 1971.Source Text
Radio astronomy, automation, radiolocation, meteoric
phenomena, digital machine, data processing
Keyword Text
Possible equipment for this purpose is considered and the case for use of a
digital machine  is discussed.  On the basis of an analysis of the input flow of
information, the necessity  is shown of an operative input from an "analogue-
to-code" convertor, coordinating the  functioning of the arithmetic unit, input






Optimum control of linear stochastic systems with data selection
governed by reproduction  processes
Title Text
Darkhovskii, B. S., Leibovich, V. S.Author Text
National Committee of Automatic control of the USSR, pages 40-2,  Moscow,
USSR, Natational Committee of Automatic control of the USSR, page 236,
1971.
Source Text
dynamic programming, linear systems, Markov processes,
optimal control, stability,  stochastic systems,
optimum control, linear stochastic systems, data
selection, reproduction processes,  randomly sampling
systems, radiolocation, multichannel information
processing,  differential equations, dynamic
programming, Markov chain, finite multiplicant,
stability, vector matrices, piecewise analysis
Keyword Text
Randomly sampling systems are considered, frequently encountered in
radiolocation,  multichannel information processing etc.  The system is
analyzed under the assumption  that it remains constant between signals.
Vector-matrices and differential equations are  discussed.  It is shown, using
dynamic programming methods, that a piece-wise type of  analysis yields
valid results, some of which are in the form of a Markov chain with a finite
multiplicant.  Necessary and sufficient stability conditions are determined,
with an  expression for an output signal which allows the application of






Luneberg lens antenna for satellite directional radio links.  Luneberg
lens antenna theory and gain  for communication satellite radio links,
discussing shielding from hostile space environment
Title Text
Doerge, G.Author Text
Internationale Elektronische Rundschau, Vol. 25, pages 64-66, 1971.Source Text
aerospace environments, lens antennas, radar corner
reflectors, radiation shielding, satellite  antennas,
symphonie satellites, amplification, data links, Europa









Ducan, R. A.Author Text
Planet. Space Sci., vol. 19, pp. 391-398, 1971.Source Text
Keyword Text
Analysis of all available observations of Jovian decametric emission to the end
of 1969, shows that Jupiter's rotation period is constant at 9h 55m 29·70 ±







A Phase-Type Direction Finder Employing Successive Comparison of
Signals
Title Text
Dyatlov, A. P., Nadtoka, A. Ye.Author Text
Izv, Vuz Radioelektron (USSR) vol. 14, no. 8 889-93, 1971.Source Text
radio direction finding, receivers, signal detection,
phase type direction finder, auto correlation receiver,
filtering
Keyword Text
Trans. of Radio Electron and Commun. Syst. (USA) examines the feasibility
of using an autocorrelation receiver in a phase-type of direction finder,
employing a successive comparison of the signals.  After conversion and
filtering.  The signal at the output of the phase detector contains additionally a
systematic error.  This error may be eliminated by filtering at the detector
output, or by introducing an appropriate delay into the circuit.  The advantages
of this type of direction finder is its ability to measure the signal frequency at
the output of the I.F. amplifier, equipment errors affecting the measurement of
phase differences are listed, and ways of minimizing such errors are
recommended.  (Abstract source unknown, formal literature, English/Russian






A phase-type direction finder employing successive comparison of
signals
Title Text
Dyatlov, A. P., Nadtoka, A. Ye.Author Text
Izvestiya Vysshikh Uchebnykh Zavedenii, Radioelektronika, Vol. 14, No. 8,
pages 889-93. Translation:  Radio Electronics and Communication Systems,
1971.
Source Text
radio direction-finding, receivers, signal detection,
phase type direction finder, auto correlation receiver,
filtering
Keyword Text
Examines the feasibility of using an Autocorrelation receiver in a phase-type
of direction  finder, employing a successive comparison of the signals.  After
conversion and filtering,  the signal at the output of the phase detector
contains additionally a systematic error.  This  error may be eliminated by
filtering at the detector output, or by introducing an  appropriate delay into the
circuit.  The advantages of this type of direction finder is its  ability to
measure the signal frequency at the output of the i.f. amplifier, Equipment
errors  affecting the measurement of phase differences are listed, and ways of






The momentum spectra of muons at high momenta in large air showers.
 Comic ray air shower  muon momentum spectra, noting dependence on
shower primary energy, zenith angle, and arrival  directions
Title Text
Earnshaw, J. C., Machin, A. C., Orford, K. J., Pickersgill, D. R., Turver,
K. E.
Author Text
Durham Univ. (England) Dept. of Physics, In Leeds University Contribution to
the Brit. Univ.'s Extensive Air Shower Project, 6 pages (See N73-22749, 13-
29), 1971.
Source Text
angular momentum, cosmic ray showers, mass spectra,
muons, arrivals, mass spectrometers, spectral
resolution, zenith
Keyword Text
The momentum spectrum of muons between 100 and 600m from the core of
showers of primary  energy around 100,000 TeV, measured with an improved
resolution spectrometer, is reported.  The  data of this spectrum are limited
statistically, but there is some confirmation using an unmodified
spectrometer.  This suggests an early development of the shower in the
atmosphere, manifested  by the presence of high momentum muons large
distances from the shower core.  The data were  analyzed to show any
dependance of the muon momentum spectra on shower primary energy,






Fast analysis of pitch angle and energy distribution of energetic protons.
 Position-sensitive  particle counter for analysis of pitch angle and
energy distribution of energetic protons, noting  telemetry bandwidth
utilization
Title Text
Etcheto, J., Delaportedesvaux, B.Author Text
Groupe de Recherches Ionospheriques, Paris (France), In ESRO Wave-
Particle Interactions in the Magnetosphere pages 241-248 (See N72-15339 06-
13), 1971.
Source Text
angular distribution, energy distribution, protons,
radiation counters, telemetry, bandwidth, conferences,
pitch (inclination), position indicators, solid state
devices
Keyword Text
A method of simultaneously measuring proton pitch angle and energy
distribution is described.   A position sensitive solid state detector, based on
a silicon-silver surface barrier, was used to  determine the angle of arrival of
the protons with respect to its axis.  The device was able to  measure energy
and incident angle of 10,000 particles per second.  Two methods of
application,  depending on the telemetry bandwidth available, are presented.
The device can measure the pitch  angle distribution of medium energy







The Interpretation of Ionospheric Radio Drift Measurements--III Validation
of Correlation Analysis by Computer Simulation
Title Text
Fedor, L. S., Pitteway, M. L. V. and Wright, J. W.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 33, pp. 635-660, 1971.Source Text
Keyword Text
A computer is used to simulate fading records that might have been observed
in a spaced-antenna drift experiment.  The model for computer analysis
permits scattering centers to be located at random positions, then moved
stepwise across the sky to simulate a drift; random changes are also studied.
 The output format matches that of actual experimental equipment, and the
simulated records are used to validate standard correlation analysis
programs.  Correlation analysis correctly detects the mean direction and
speed of the "diffraction" pattern produced in this way, and estimates a
random velocity fluctuation magnitude directly related to the random changes
in the model.  The statistically rigorous formulation of correlation analysis by
Fedor (1967) is shown to estimate reasonable error limits for the wanted







Interference fading on visual paths in the cm wave range.  Centimeter




In: Arbeitsgemeinschaft Ionosphaere, General Session, Kleinheubach, West
Germany, October  5-10, 1970, Transactions:  (A72-10401 01-13) Darmstadt,
Fernmeldetechnisches Zentralamt, 1971, pages 77-82, 1971.  Author
employed:  Deutsche Bundespost, Forschungsinstitut, Darmstadt, West
Germany
Source Text
multipath transmission, radio frequency interference,
signal fading, super-high frequencies,  conferences,
electromagnetic fields, field strength, tropospheric
scattering
Keyword Text
Consideration of the fading effect observed in radio direction finding over long
radio wave fields  or fields passing over wet underlying surfaces.  This fading
effect is attributed to interference  resulting from multipath propagation in the
troposphere.  It is shown how simultaneous  measurements of the height
dependence of the field strength amplitude and the selective fading  or group
travel time can contribute to an explanation of these not yet well understood






A Cause of Dispersion in Ionospheric Drift RecordsTitle Text
Felgate, D. G. and Golley, M. G.Author Text
Aust. J. Phys., 1971.Source Text
Keyword Text
The three-receiver dispersion analysis is applied to ionospheric drift records in
which the velocity varies with time.  It is shown that these variations can
produce an apparent positive dispersion.  (Abstract source unknown, formal






Development of an instrument utilizing the IRLS technique to track a
free roaming elk
Title Text
Fleming, J. S., Kurvin, C. W.Author Text
Presentation:  National Telemetering, Washington, D.C., 12-15 April 1971.
Conference Record, pages 253-8, 346 pages;Published by IEEE, New York,
1971.
Source Text
living systems, radio direction-finding, satellite
links, tracking systems, free roaming elk, tracking,
antenna, solar cells, batteries, interrogation location
and  recording system, satellite links
Keyword Text
Demonstrates the practicality of placing an electronic collar on an elk and
tracking it with  a satellite.  The antenna, battery pack, and solar cells in the
collar are described, and the  power requirements and limitations as well as






Signal Fading Characteristics Due to Reflections from the SeaTitle Text
Gager, D. R.Author Text
Marconi Review, vol. 34, no. 180, 1971.Source Text
Keyword Text
A mathematical model for predicting the characteristics of a received
microwave signal modified by interference due to reflections from the sea is
described.  The reflected radiation is considered to be composed of a
coherent component whose amplitude and rate of change of amplitude may
be given deterministic values and an incoherent component which must be
treated statistically.  The characteristics of the received signal are considered
dependent on geometry, the sea state and the state of polarization of the
transmitted signal.  (Abstract source unknown, formal literature, English






Results of radar direction-finding observations of showers and
thunderstorms using MRL-1 radar  with storm direction finder.
Application of radar direction finding observations to determine  extent
and severity of storm centers
Title Text
Galperin, S. M., Stepanenko, V. D., Solomonik, M. E., Sevela, G. F.,
Baru, N. V., Burdakov, F.
I.
Author Text
Israeli Program for Scientific Translations Ltd., Jerusalem., In its Radar
Meteorol (TT-70-50120) pages 73-80 (SEE N73-30580 21-20), Translation into
English from ""Trudy Tretego Vsesoyuznogo Soveshchaniya po
Radiolokatsionnoi, Meteorologii" Moscow, Gidrometeoizdata, 1968, 1971.
Source Text
meteorological radar, radio direction finders, radio
meteorology, thunderstorms, clouds  (meteorology), data
acquisition, meteorological parameters, radar signatures
Keyword Text
The use of radar direction finding observations to determine the extent and
severity of rain  showers and thunderstorms is discussed.  A number of basic
criteria or methods for the radar  evaluation of storm activity are presented.
The equipment and procedures for analyzing the  thunderstorm activity with
direction finding equipment are explained.  The introduction of direct  methods
for determining the electrical states of meteorological centers, using a







Some Aspects of Ionospheric Drifts Using Partial and Total Reflections
form the Lower Ionosphere
Title Text
Golley, M. G. and Rossiter, D. E.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 33, pp. 701-714, 1971.Source Text
Keyword Text
Two different aspects of ionospheric drifts are discussed in this paper.  The
effect of the receiver triangle size on the drift parameters derived from full
correlation analysis is investigated, when partial reflections from altitudes near
90 km are used.  It is found that, for frequencies near 2 MHz, the scale of the
diffraction pattern on the ground is of the order of 100 m, and that the drift
parameters show little dependence on triangle size for aerial separations
greater than 100 m.  In addition, a number of drift records obtained using both
partial and total reflections have been analyzed by a dispersion method in
order to look for any systematic variation of the drift velocity with fading
frequency.  It is shown that dispersion is present in only a minority of records,
but that it occurs more frequently for the partial reflection examples than for
records of totally reflected waves from the E-region.  Some possible
interpretations of this result are discussed.  (Abstract source unknown, formal






Radar output units with continuous target tracking.  Operation of
automatic target tracking radar
Title Text
Grigorin-Riabov, V. V., ed.Author Text
Lockheed Missiles and Space Co., Palo Alto, Calif., 15 pages, Translation
into English from the book "Radiolokatsionnye Ustroistva (Teoriia i Printsipy,
Postroeniia)"  Moscow, Sovetskoe Radio Press, 1970, pages 307-328, 1971.
Source Text
radar equipment, radar tracking, systems engineering,
radio direction finders, range finders,  reliability
engineering
Keyword Text
The fundamental principles for operating target tracking radar are outlined.
Data cover automatic  range tracking, automatic direction tracking, and







Modeling of some probability-dependancies in the alpha-motoneuron
behavior of the basis  of studies on motor units of different size
Title Text
Gydikov, Al., Kozarov, D.Author Text
Acad. Sci., Sofia, Bulgaria, 1 page, Carl-Ludwig Inst. Physiology, Leipzig,
East Germany, page 72, Society Physiologists of the German Democratic
Republic, 1971.
Source Text
bio-cybernetics, modeling, probability dependancies,
alpha mononeuron behavior, modeling, man, motor units,
muscles
Keyword Text
A method was developed for geometrical localization of motor units in man's
muscles.   This method made it possible to approach the problem on the
volume conduction in the  muscle and a method was worked out for
simultaneous direction-finding of some active,  motor units.  This provided the
possibility of determining the size of the motor units under  investigation.  The
dependence was found between the difference in the sizes of two motor  units
and the probability for the smaller unit to begin operating first upon increasing






Concorde navigation system, Concorde aircraft navigation system




Canadian Aeronautics and Space Institute, Report Casi Paper 72/9, 16
pages, 1971, Montreal, Canada.  Author employed:  British Aircraft Corp.,
Ltd., London, England.
Source Text
air navigation, Concorde aircraft, inertial navigation,
instrument landing systems, VHF omnirange  navigation,
air traffic control, conferences, distance measuring
equipment, drift rate, flight paths,  ground speed,








Quasi-Stagnation Levels in the Ion Motion Induced by Internal
Atmospheric Gravity Waves at Ionospheric Heights
Title Text
Hooke, W. H.Author Text







Divergence of Ion Velocity in the E Region Due to Vertical WindsTitle Text
Hooke, W. H. and Whitehead, J. D.Author Text









Radiolocation instrumental complex for the study of weak meteorsTitle Text
Kashcheev, B. L., Delov, I. A., Dudnik, B. S., Tkachuk, A. A.Author Text
Radiotekhnika, Vol. No. 16, pages 11-18, 1971.Source Text
astronomical instruments, meteors, radio astronomy,
radiolocation, meteor trails, electron densities, photo
records
Keyword Text
The apparatus described, capable of recording reflections from meteor trail of
linear  electron densities up to 1*10/sup 11/ el/m, has been in successful
exploitation for 3 years.   A functional block-diagram of the system and






A study of the distributions of meteors by geocentric velocities by the
radio method
Title Text
Kashcheev, B. L., Ushakov, V. M.Author Text
Radiotekhnika, Vol. No. 16, pages 62-66, 1971.Source Text
radar measurement, radio astronomy, monthly velocities,
annual velocities, geocentric velocities, radiolocation
method, meteor  velocity
Keyword Text
The distributions of meteors by geocentric velocities for angles of elongation
of meteor  radiants from the apex<or=120 degrees, according to the results of
measurements by the  radiolocation method of radiants and orbits of meteors
up to magnitude +7, obtained in  1966-1962, are presented.  The dependence
of the experimental mean annual meteor  velocity on the angular elongation of
radiants from the apex is discussed and compressed  with the analogous
theoretical relationship.  The existence of a seasonal variation in mean






Atmosphere and surface of MarsTitle Text
Koval, I. K.Author Text
Astronomicheskii Vestnik, Vol. 5, No. 3, pages 129-43, 1971.Source Text
Mars, planetary atmospheres, reviews, surface,
composition, atmosphere, optical thickness, pressure,
clouds, relief,  surface layer matter
Keyword Text
This review deals with the latest in the study of the composition of the Martian
 atmosphere, its complete optical thickness the evaluation of atmospheric
pressure at the  surface, as well as the results of observations of violet and
yellow clouds and ideas about  the nature and size of their particles based on
optical methods of analysis.  The paper  considers the data concerning the
relief of Martian surface as well as some possible  properties of surface layer
matter obtained with the help of "Mariner" spacecraft and  ground based
methods (radiolocation, spectroscopy, photometry).  A conclusion is made







The application of Doppler effect for radio navigationTitle Text
Kramar, E.Author Text
SEL, Stuttgart, West Germany, 2 pages, IEEE, New York, NY, page 500,
IEEE, Region 8, IEE, IERE, Institute. Elect. Electronic Tech. Engineers, et al,
1971.
Source Text
Doppler effect, radio navigation, transmitter,








Possibility of using radiolocation and radiometric systems for
investigations of the earth, moon and planets.  Simultaneous
radiolocation and radiometric studies of planetary surfaces
Title Text
Krupenio, N. N., Shakhno, O. F., Etkin, V. S.Author Text
Academy of Sciences (USSR) Moscow, Report PR-54, 44 pages,  1971.Source Text
planetary surfaces, radio tracking, radiometers,
antennas, satellite orbits
Keyword Text
A combined system is considered which permits simultaneous radiolocation
and radiometric study  of local regions on planetary surface.  Operating
procedures of the artificial satellite system are  discussed for several orbit






Investigation of the dynamics of motion of an aircraft with autopilot in
the presence of  noise
Title Text
Kuklev, E. A., Shalygin, A. S.Author Text
Izvestiya Vysshikh Uchebnykh Zavedenii, Aviatsionnaya Tekhnika, Vol. No. 3,
pages 96-8, 1971.
Source Text
aerospace control, aircraft, noise, stability,
dynamics, aircraft, autopilot, noise, automatic
piloting system, random interference, altitude
stabilization tolerance
Keyword Text
The problem of determining criteria of the efficiency of an automatic piloting
system under  conditions of random interference in a number of the
radiolocation channels measuring  position and motion parameters, is
considered.  Relationships are derived giving a clear  representation of the






Radio Monitoring System in JapanTitle Text
Kusakabe, H.Author Text
JAEU (Japan) vol. 4, no. 2, pp. 34-42, 1971.Source Text
radio direction finding, interference, recorders,
automatic monitoring system, radio direction finder,
spectrum recording equipment, block diagrams
Keyword Text
This paper describes (1) automatic monitoring system and equipment, (2)
fixed H. F. radio direction finder (3) Automatic RF spectrum recording
equipment.  Block diagrams of different systems are also presented.







Radio monitoring system in JapanTitle Text
Kusakabe, H.Author Text
Journal of Asia Electronics Union (JAEU) , Vol. 4, No. 2, pages 34-42, 1971.Source Text
interference, radio direction-finding, recorders,
automatic monitoring system, radio direction finder,
spectrum recording equipment,  block diagrams
Keyword Text
This paper describes:  (1) automatic monitoring system and equipment, (2)
Fixed HF   radio direction finder (3) Automatic RF spectrum recording






Microwave quantum amplifiers /masers/.  Soviet book on microwave
quantum amplifiers covering  traveling wave and multi cavity masers
calculation, design, tests, applications and basic components
Title Text
Lifanov, P. S., Misezhnikov, G. S., Shteinshleiger, V. B.Author Text
Moscow, Izdatel'stvo Sovetskoe Radio, 432 pages, 1971.Source Text
amplifier design, masers, microwave amplifiers,
performance tests, traveling wave amplifiers, cavity
resonators, cryostats, crystals, ferrites, maser
outputs, paramagnetic resonance, radio  astronomy,








Estimate of the direction finding accuracy of a surveillance radar with
the aid of Markov chains.  Azimuth-bearing error dispersion in
surveillance radar measurements, using Markov chains
Title Text
Likharev, V. A., Furman, IA. A., Kartashkin, A. S.Author Text
In:  Radar theory and techniques. Number 3. (A72-26293 11-07) Moscow,
Izdatel `stvo, Mashinostroenie, 1971, pages 23-28., 1971.
Source Text
bearing (direction), position errors, radar
measurement, surveillance radar, azimuth, error
functions,  Markov chains
Keyword Text
Description of a method for calculating the azimuth-bearing error dispersion in
surveillance radar  measurements.  The azimuth estimate is based on the
maximum output voltage of a binary  integrator employing the `m from n'
criterion.  The theory of discrete Markov chains is used to  evaluate the
direction finding accuracy, and it is shown that a Jacobi matrix constitutes
the matrix  of transition probabilities of a Markov chain for the case examined.
 Expressions are given for  calculating the matrix elements, and a numerical
example is shown for calculating the direction  finding accuracy when n = 5






A Doppler satellite system design for animal trackingTitle Text
Maxwell, J. C.Author Text
Presentation:  National Telemetering, Washington, D.C., 12-15 April 1971.
Conference Record, pages 259-63, 346 pages; Published by IEEE, New York,
1971.   Author employed:  Smithsonian Institute, Washington, DC.
Source Text
Doppler effect, living systems, radio direction-
finding, satellite links, tracking systems, earth
satellites, tracking, animals, birds, transmitter
power, radio  receivers, frequency measurement, phase
lock loop tracking filters, digital counters,  signal
lock indication
Keyword Text
The "Doppler effect" enables satellites to locate crystal-controlled CW.
transmitters on the  surface of the earth and thus can be used to track
animals.  With no thermal insulation,  bird transmitters radiating 4*10/sup -3/
W at lambda = 1.91 m can be located to within  +or-30 km. With thermal
insulation, larger animal transmitters radiating 4*10/sup -3/ W  at lambda =
1.91 m or 76.4*10/sup -3/ W at lambda = 0.6 m or 85.6*10/sup -3/ W at
lambda = 0.4 m, or 76.0*10/sup -3/ W at 0.3 m or 160.0*10/sup -3/ W at
lambda =0.15  can be located to within +or-2 km.  The transmitters are
identified by using 10 different  frequencies between 157 MHZ and 2 GHz.
The satellite receiver and associated equipment  are estimated to weigh 8.25
lb and occupy 278 in/sup 3/.  Phase-lock loop tracking filters,  followed by
digital counters, are used to measure the satellite Doppler frequency.  A
signal  acquisition probability of 0.99 for the larger animals and 0.90 for birds
is obtained.  A  signal-lock indication provides for the tagging of each l-sec
Doppler point.  Up to 80% of  the 5-min Doppler curve can be rejected without






The use of atomic clocks in spacecraft locationTitle Text
Moreau, R.Author Text
ONERA, Chatillon, France, 2 pages, IEEE, New York, NY, page 500, IEEE,
Region 8, IEE, IERE, Inst.. Elect. Electron. Tech. Engineers, et al, 1971.
Source Text
aerospace control, atomic clocks, clocks, position
measurement, radio direction-finding,  space vehicles,
synchronization, time measurement, atomic clocks,
spacecraft location, space vehicles, synchronization,
space shuttle, atomic  oscillators, Doppler effect
Keyword Text
The author presents the principle of systems based on atomic clocks and
used for  determining the positions and velocities of space vehicles. He
describes the means for  ensuring the synchronization of the measuring
stations, with a precision of a few  nanoseconds, and discusses the






Interface between sea bottom instruments for satellites final report.
Cartesian  coordinate system or direction finding of satellite sea bottom
instruments
Title Text
Munk, W. H., Titus, H. A.Author Text
California University, San Diego.  Inst. of Geophysics and Planetary Physics.,
 22 pages, Astia Document (AD)-717966, 1971.
Source Text
Cartesian coordinates, ocean bottom, radio direction












Proceedings of the OMEGA Symposium, 13 pages, 1971. Institute of
Navigation, Washington, DC.
Source Text
omega navigation, navigational aids, symposia, central
processing units, flight testing,  parametric analysis,
laboratory procedures, direction finding, computer
programs, range  (distance), aircraft, maintainability,
submarines, simulation, mechanization, configurations,
productions, integration, navigation, airborne,
geography, AN/ASN-84-AN/APN-87, NTISDODXA, NTISDODXA
Keyword Text
OMEGA is a very low frequency radio navigation system suitable for use by
ships,  aircraft and submarines.  A network of four stations was established
under the Navy's  direction toward a final configuration of an eight station
world-wide long range radio  navigation system.  As part of the Navy's
development program for an airborne OMEGA  navigation set, a receiver-
converter was developed specifically to interface with the central  computer in
the P-3C aircraft, and provide a position update for geographic navigation.
This paper will describe the P-3C OMEGA navigation integration and
maintainability  program for a production aircraft system, a flight test program,
a laboratory replay  program to give the capability of testing the various rate
aiding sources, a laboratory  simulation program to exercise the software
mechanization over the parametric range of  the variables, and present






Application of a radiolocation complex to the measurement of meteor
altitudes
Title Text
Novoselova, N. V., Tkachuk, A. A.Author Text
Radiotekhnika, Vol. No. 16, pages 18-25, 1971.Source Text
radio astronomy, reflecting point, radiolocation,
meteor altitudes, antenna
Keyword Text
The method and results of an investigation of the performance of the antenna
of the  Kharkov radiolocation complex, the antenna being installed in an
airplane in flight, are  described.  A block-diagram of the experiment and a
directional diagram for the antenna  in the horizontal plane are given.  Use is
made of the narrowness of the antenna in order  to determine the altitude of
the reflecting point, for the known coordinates of the radiants.   Diagrams







Vehicle-Location Monitoring Systems for Fleet OperatorsTitle Text
Oliver, B. W., Pickard, J.Author Text
J. Sci. and Technol. (GB), vol. 38, no. 3, 94-101, 1971, Coden: JSTGAY.Source Text
communications applications of computers, traffic
control systems, radio, computerized, vehicle location
monitoring, fleet
Keyword Text
The paper discusses the operation of a computerized radio system of vehicle
location monitoring for fleet operators.  (Abstract source unknown, formal






A three-centimeter balanced ring modulator.  Three centimeter balanced
ring modulator with  carrier and sideband suppression using amplitude
and phase relations
Title Text
Ostroumov, IU. A., Klement'ev, A. N.Author Text
In:  Radar theory and techniques. Number 3. (A72-26293 11-07) Moscow,
Izdatel'stvo, Mashinostroenie, pages 249-260, 1971.
Source Text
microwave equipment, modulators, phase shift, single
sideband transmission, carrier frequencies,  radio
direction finders, signal processing
Keyword Text
Theoretical and experimental investigations concerning an SHF balanced ring
modulator are  discussed.  The block diagram of the device is shown, and the
experimental method employed is  considered.  Graphs show the
dependence of the carrier suppression on the amplitude and phase  relations
of the modulating voltages.  A maximal carrier suppression of 54 dB is
obtained.  The  suppression of one of the sidebands in the balanced ring






Source location with an adaptive antenna array.  Adaptive antenna array
processing technique  allowing spatial signal field characterization of
multiple wave fronts in background of uncorrelated  noise
Title Text
Owsley, N. L.Author Text
Naval Underwater Systems Center, New London, Conn., 35 pages, Astia
Docuement  (AD)-719896-NUSC/NL-3015, 1971.
Source Text
adaptive control, antenna arrays, background noise,








Adaptive angle tracking and correlation for airborne direction-finding.
Airborne direction finding  technique having multiple emitters tracking
capability
Title Text
Pfendtner, F. /M.S. Thesis (TH)Author Text
Naval Postgraduate School, Monterey, Calif., 82 pages, Astia Document
(AD)-722564, 1971.
Source Text
airborne/space borne computers, tracking (position),








Theory of cylindrical antennas with arbitrary impedance loading.
Cylindrical antennas with  arbitrary distributed resistive and reactive
loading, presenting method based on dipole antennas  with constant
resistance loading per unit length
Title Text
Popovic, B. D.Author Text
Proceedings:  Institution of Electrical Engineers, Vol. 118, pages 1327-1332,
1971.  Author employed:   Beograd, Univerzitet, Belgrade, Yugoslavia.
Source Text
current distribution, cylindrical antennas, dipole
antennas, electrical resistance, antenna arrays,
antenna radiation patterns, broadband, capacitance,








Ground based radio aids for area navigationTitle Text
Popp, H.Author Text
Conference:  Eurocon 71, Lausanne, Switzerland, 18-22 October 1971.
Eurocon 71 Digest, published by IEEE, New York, 500 pages, 1971.
Sponsored by IEEE, Region 8, IEE, IERE, Institute Elect. Electron. Tech.
Engineers, et al.  Author employed:  SEL, Stuttgart, West Germany.
Source Text
radio navigation, area navigation, ground based radio
navigation aids, automatic direction finder, DECCA,







High-altitude airborne optical-communications experimentTitle Text
Randall, J. L., Hoversten, E. V., Karp, S., Webb, W. E.Author Text
Marshall Space Flight Center, AL, Optical Society America, page 10,
Washington, DC., Optical Society America, page 56, 1971.
Source Text
atmospheric optics, laser beam applications, optical
links, tracking techniques, scintillation statistics,
airborne optical communications, satellite to  ground
communication system, vertical laser beam propagation,
angle of arrival  fluctuations, bit error rates,
aperture averaging effects
Keyword Text
Few experimental data are available concerning vertical propagation of laser
beams  through the atmosphere since most previous optical- propagation
studies have been  performed over near-horizontal paths.  Marshall Space
Flight Center are conducting a  series of optical communications experiments
between a high-altitude (19 km) RB-57  aircraft and a ground terminal located
on Madkin Mountain at Redstone Arsenal, Alabama.   These experiments will
demonstrate a high-data-rate PCM optical-communications system,  provide
an engineering evaluation of the co-operative acquisition and tracking
techniques  required for a satellite-to-ground communication system, and
provide data on laser-beam  propagation vertically through the atmosphere.
Measurements to be made will include  scintillation statistics, angle-of-arrival







A Large-Scale Traveling Ionospheric Disturbance of Polar OriginTitle Text
Rao, N. N.Author Text
Radiolocation Research Laboratory, Department of Electrical Engineering,
University of Illinois at Urbana-Champaign, Urbana, Illinois, (1971?).
Source Text
Keyword Text
Measured direction of arrival variations of 8 MHz signals along a path nearly
parallel to the direction of travel of a large-scale traveling ionospheric
disturbance of polar origin are compared with those computed by ray tracing
through an analytical model for the disturbance deduced from simultaneous
ionospheric observations.  The results of the comparison and the wide
geographic extent of the disturbance suggest the feasibility of using remotely
monitored observations of such disturbances.  (Abstract source unknown,






The CRC high frequency direction finding research facilityTitle Text
Rice, D. W.Author Text
Communications Research Center, Ottawa, Ontario, Canada. IEEE, pages 26-
7.  IEEE, page 168, New York, NY., 1971.
Source Text
antenna arrays, ionospheric electromagnetic wave
propagation, radio direction-finding, CRC high
frequency direction finding, effects of ionospheric
irregularities, linear antenna  array, array houses
receiving, recording, and data processing equipment,
wide aperture  sampling antenna array, radio direction
finding
Keyword Text
An extremely flexible wide-aperture sampling array has been developed for HF
 propagation research.  It can be used to study the directional and temporal
properties of  oblique or vertical-incidence signals, or of through-the-






Accuracy of direction finding with multilevel quantization of the signal.
Radio direction finding  with discrete antenna scanning and multilevel
beacon signal quantization, investigating accuracy
Title Text
Samsonenko, S. V.Author Text
Radiotekhnika, Vol. 26, page 91-94, 1971.Source Text
error analysis, radio antennas, radio beacons, radio
direction finders, signal processing,  measurement,








Refraction effect in the Earth-ionosphere waveguide for VLF radio wavesTitle Text
Sao, K., Shimakura, S.Author Text
Nagoya University, Toyokawa, Aicho, Japan, pages 217-18, Institute
Electronics and Communication Engineers, Tokyo, Japan, page 276, 1971.
Source Text
electromagnetic wave refraction, guided electromagnetic
wave propagation, ionospheric  electromagnetic wave
propagation, radio direction-finding, radiowave
propagation, Earth ionosphere waveguide, radio
direction finding, electromagnetic wave propagation,
refraction effect, VLF radio waves, Earth's magnetic
field, approximate theory,  refraction errors, daytime,
nighttime, incident angle
Keyword Text
An approximate theory of refraction of waves propagating to great distances is
presented  assuming the flat Earth and ionosphere.  The refraction errors of
the constant phases of  radio waves have been investigated.  It is shown that
the refraction error in daytime is very  small, but the one in nighttime
becomes very great with increasing incident angle.  This  refraction error is
very important in the direction-finding of atmospherics which are  propagated






Radiogoniometer for atmospheric (lighting direction finder).  Fully
automatic radiogoniometer for  lightning detection
Title Text
Severini M., Guiducci, U.Author Text
Instituto di Fisica Dell Atmosfera, Rome (Italy).  Report IFA-TR-36, 59 pages,
1971.
Source Text
data processing, lightning, Radiogoniometers,
atmospherics, digital data, direction, signal
detectors,  thunderstorms
Keyword Text
The working principles and the main characteristics of a new solid state and
fully automatic  radiogoniometer for atmospherics are presented.  The
experimental results obtained show that  angular resolution characteristics,
signal to noise ratio and range, are comparable with those of  similar
equipment presently in use.  In addition considerable versatility is also






An X-band vehicle location systemTitle Text
Shefer, J., Kaplan, G. S.Author Text
RCA Labs., Princeton, NJ, pages 253-7, IEEE, New York, NY, pages
xxi+513, IEEE, 1971.
Source Text
digital instrumentation, integrated circuits, microwave
links, radio direction-finding, road  vehicles, vehicle
location system, x-band, electronic fence,
transmitters, digitally coded messages,  radio data
channel, microwave components, digital integrated
circuits
Keyword Text
A vehicle location system operating at x-band is described.  For certain
applications, a  precise absolute measure of position is not needed.  It
suffices to determine a vehicle's  location only to within a zone.  For those
systems which require zonal location information  only, an "electronic fence"
approach is well suited.  In this approach, zone boundaries are  defined by an
array of transmitters.  These transmitters, of low power and limited range,
continuously emit digitally coded messages (identifying the zone) which are
received and  stored in the vehicle's receiver.  When the vehicle's location is
desired, a separate radio  data channel is used for interrogation, whereupon
the vehicle responds with the last stored  message corresponding to the zone
presently occupied.  The transmitter and receiver  portions of the locator were
implemented using microwave components and both analogue  and digital
integrated circuits.  Although the unit has been designed and tested for a
zonal  fence configuration, it can easily be used as a basic sensor element in






A position indicating automatic alarm keyer for telegraph equipped shipsTitle Text
Smith, H. R.Author Text
ITT, Mackay Marine, Clark, NJ, 9 pages, Radio Tech. Commission for Marine
Services, Washington, DC, page 80, 1971.
Source Text
alarm systems, marine systems, position measurement,
radio direction-finding,  radiotelegraphy, ships,
telegraphy, international distress system, radio
telegraph, Auto Alarm Keyer, 500 kHz, ship position
and identity
Keyword Text
The international distress system used by large transmitters requires the
installation of an  Auto Alarm Keyer.  Its function is to automatically send the
international distress signal  on 500 kHz in the event of an emergency by
means of either the main or reserve telegraph  transmitter.  This paper
describes a relatively simple device which is compatible with the  international
distress system and in addition provides information as to the ship position
and identity.  No more than one receiving party is required to accurately






Evaluation of the surface electromagnetic fields for a buried magnetic
dipole source Interim report. Numerical analysis of electromagnetic
fields from buried magnetic dipole antennas and  applications to radio
direction finders and underground communication
Title Text
Spies, K. P., Wait, J. R.Author Text
Institute for Telecommunication Sciences, Boulder, Colorado, Astia
Document (AD)721196, AFCRL-71-0090, SR-2, Report-910-9101466, 62
pages, 1971.
Source Text
dipole antennas, electromagnetic fields, magnetic
dipoles, numerical analysis, radio direction  finders,







A study of the influence of the ionosphere on direction-finding in the
short-wave band
Title Text
Stoffregen, W., Gunnarsson, H.Author Text
Research Institute of National Defense, Stockholm (Sweden), Report  FOA-3-
A-3752-E, 33 pages, 1971.
Source Text
ionosphere, radio direction finders, short wave
radiation, diurnal variations, ground wave
propagation, signal transmission
Keyword Text
A number of experiments for studying the influence of ionosphere on short
wave direction  finding are reported.  A direction finder of the Adcock-type was
operating at a distance  approximately equal to 110 km from the transmitter.
The frequency range used during these  experiments was 1.5-13 MHZ.  It was
found that appreciable deviations from the correct bearing  are associated with
diurnal variations of the critical frequencies, the tilt angle and the structure  of
the involved ionospheric layers.  An unexpected signal corresponding to the
time of travel  of the ground wave was recorded on frequencies up to 18 MHZ.






Optimization of Frequencies Used in Indirect Sensing by InversionTitle Text
Strand, O. N.Author Text
Reprinted from NOAA Technical Report, ERL 202-WPL 14, 1971.Source Text
optimization, inversion, Fredholm integral equationKeyword Text
An expression for the expected mean-square error in the statistical estimation
of tropospheric temperature profiles by the inversion of microwave thermal
emission measurements has been derived in the literature.  A semi-
probabilistic computer search technique has now been devised to determine
the frequencies that minimize this expected mean-square error for a given
(small) number of microwave frequencies.  Although a specific problem is
solved here, the methods are general, and can be applied to any situation
involving optimum linear estimation of the solution of a Fredholm integral
equation of the first kind with specified a priori mean and covariance data on
the unknown function.  (Abstract source unknown, technical report, English






Optical propagation through the turbulent atmosphereTitle Text
Strohbehn, J. W.
Editor:  Wolf, E.
Author Text
Thayer School Eng., Dartmouth College, Hanover, NH, pages 75-122, North-
Holland, Amsterdam, Netherlands, pages xv+422, 1971.
Source Text
atmospheric optics, electromagnetic wave propagation,
light, terrestrial atmosphere, turbulence, temperature
fluctuations, troposphere, random scattering,
fluctuations, refractive index, variations, amplitude,
phase, polarization, statistical descriptions, optical
propagation
Keyword Text
Discusses the effect of temperature fluctuations in the atmosphere on optical
waves.  These  temperature fluctuations are only significant in the
troposphere.  Furthermore, only  random scattering is discussed and not the
problem of refraction.  The random fluctuations  in the refractive index cause
variations in the amplitude, phase angle-of-arrival, and  polarization of the
optical wave.  The problem is to calculate statistical description of the
parameters of the optical wave in terms of statistical descriptions of the






Improved image-position sensor for high-resolution optical trackingTitle Text
Subramanian, M., Lim, Y. S.Author Text
Bell Telephone Labs., Whippany, NJ, page 40, Optical Society America,
Washington, DC, page 64, Optical Society America, 1971.
Source Text
optical radar, image position sensor, high resolution
optical tracking, rotating mirror IPS, variable
density spatial filter, optical filters
Keyword Text
The narrow beam width of a laser source can provide advantages, relative to a
microwave  source, for applications as short-range, high-angular-resolution
trackers.  In such  applications, an image-position sensor (IPS) is used,
which senses the angle of arrival of  the optical radiation from the target.  It is
shown analytically and empirically that, in the  case of a rotating-mirror IPS,
cross coupling between azimuthal and elevation channels as  well as
nonlinear  and saturation effects result when the image displacements on the
rotating mirror are large  compared to the image size.  The performance of the
rotating-mirror IPS has been greatly  enhanced by incorporating a variable-
density spatial filter (VDSF) in front of the rotating  mirror. Such an optical
filter of 15-mm*15-mm size has been generated by computer and







Review of Electromagnetic Radiation Data from Severe Storms in
Oklahoma during April 1970
Title Text
Taylor, W. L.Author Text
Reprinted from NOAA Technical Memorandum, ERS WPL-6, 1971.Source Text
Keyword Text
The rate of occurrence of atmospherics in the 10 kHz to 10 MHz frequency
range was examined for 6 severe storms and 8 non-severe thunderstorms
during April 1970.  Rates often exceeded 500/s in the VLF channels and
100,000/s in the HF channels for short time periods.  The general
characteristic of the rate data during non-severe conditions was that of a low
background of atmospherics with occasional individual bursts of high rates
produced by discrete discharges.  Atmospheric activity greatly increased
during severe conditions producing many more bursts per unit of time and
resulting in an enhanced background of almost continuous high rate with little
or no large individual bursts.  (Abstract source unknown, technical






Ionospheric Tilts in the F Region in the Absence of Spread F Near the
Magnetic Dip Equator
Title Text
Treharne, R. F.Author Text
Weapons Research Establishment, Department of Supply, Department of
Defense, Defense Science and Technology Organization, Electronics
Research Laboratory (Postal Address:  Chief Superintendent, Electronic




Observations of the Bramley and Ross type of ionospheric tilt have been
made near the magnetic equator.  During he daytime, these observations
were hindered by the presence of the intense irregularities in the E region but
these tilts did appear to be larger and to have a bias not seen in temperate
latitudes; this bias reversed in direction at sunset.  During the evening, if
spread F was absent, the tilts of the F region could be observed clearly; these
showed tilts of much greater magnitude and bias, having a much slower time
scale than in temperate latitudes.  An attempt is made to relate the evening
tilts to the post sunset rise in the monthly median height of the F region
which has been observed elsewhere near the magnetic equator but the only
point of agreement was that the times of maximum tilt and of maximum
height were nearly coincident.  The direction of maximum tilt varied from night
to night in an unexpected manner.  (Abstract taken from author's summary,






A tracking and telemetry system for wildlife researchTitle Text
Varney, J. R.Author Text
University Montana, Missoula, Montana, pages 247-52, IEEE, New York, NY,
page 346, IEEE, 1971.
Source Text
living systems, radio direction-finding, radio
transmitters, telemetering equipment, tracking systems,
wildlife research, radio transmitters, ecology, elk,
grizzly bear, phase lock receiver, 32 MHZ, resonant
loop antenna
Keyword Text
Describes radiolocation and telemetry equipment developed for use in studies
of elk and  grizzly bear during the past nine years.  It is representative of
equipment presently being  used by many engaged in wildlife research.  Most
of it is relatively simple and  straightforward in terms of the present state of
the art in aerospace telemetry, but  illustrates some of the special
requirements and approaches used for equipment of this  type.  Areas in
which more sophisticated techniques might prove useful are pointed out,  and






An experiment in meteorological sounding of the atmosphere in the
measurement of lines by a  TsNIIGAiK aircraft radio direction finder.
Atmosphere meteorological sounding, measuring  geodetic quadrangle
sides and diagonals by aircraft radio direction finder
Title Text
Vatamanovskii, B. A.Author Text
Geodeziia I Kartografiia, Vol. 15, No. 5, pages 45-52, 1971.Source Text
earth atmosphere, geodetic coordinates, meteorological








Theory of Ground wave PropagationTitle Text
Wait, J. R.Author Text
Chapter 5, Institute for Telecommunication Sciences, Boulder, Colorado, 1971.Source Text
Keyword Text
Introduction - Many years ago, Guiglielmo Marconi (1901) made his
significant discovery that electromagnetic waves could be transmitted across
the Atlantic ocean.  His experiments were conducted between Newfoundland
and Scotland at a frequency which is believed to have been about 30 kHz.
This astounding discovery led to much speculation about the mechanism of
propagation of these waves.  At that time, the existence of the ionosphere
had not been established and it was tempting to seek an explanation in terms
of waves guided along the earth's surface.  Such a motivation led Zenneck
(1907) to obtain a solution of Maxwell's equations which was in the form of a
wave guided by a plane interface between homogeneous media, one of which
was an insulator.  This wave, which is now known as a Zenneck Surface
Wave, is polarized such that the magnetic field vector is parallel to the
interface.  Further more, it is bound to the interface, since the amplitude of
the field decays with distance from the interface.  In general, it is a "fast
wave," meaning that the phase velocity is greater than that of plane waves in
the insulator.  Zenneck himself and Hack (1908) in a later paper showed that
the electric vector of such a wave traced out a narrow ellipse which was titled
forward slightly in the direction of propagation.  They supposed that the
characteristics of this Zenneck surface wave were in accord with the behavior
of electromagnetic waves on the earth's surface.  In a brilliant memoir, Arnold
Sommerfeld (1909) obtained a formal solution for a vertical electric dipole in
the plane interface between an insulating half space (i.e., air) and a
conducting half space (i.e., a homogenous earth).  Exact expressions for the
field components were obtained in the form of integrals.  Sommerfeld
evaluated these integrals.  (Abstract source unknown, book, English






An Investigation of Directional Deviations of Steeply Downcoming HF
Radio Waves Due to Traveling Ionospheric Disturbances
Title Text
Walton, E. K.Author Text
University of Illinois at Urbana-Champaign, 1971.Source Text
Keyword Text
The sciences of radio communication and radiolocation at high frequency are
highly dependent on the earth's ionosphere.  The ionosphere is not a
stagnant, static reflecting surface for radio waves.  It is a tenuous cloud of
charge gases under constant change.  There are large, global variations as
with the oceans tides as well as a whole range of smaller effects.  A radio
wave refracting through this medium is influenced by "drifts" (mass motions of
the entire gas), by "turbulence" (not unlike turbulence in a normal, uncharged
gas), traveling ionospheric disturbances "TID's" (globs of charged particles
which may move thousands of kilometers) and by traveling waves or acoustic
gravity waves (not unlike sound waves but having wavelengths of hundreds of
kilometers).  An understanding of the dynamics of this medium and the
effects on radio communication and radiolocation is of great importance.  This
thesis is a study of those ionospheric variations both temporal and spatial.






On the Accuracy Analysis of Airborne techniques for Passively Locating
Electromagnetic Emitters
Title Text
Wegner, L. H.Author Text
Report R-727-PR,  Rand Corporation, 1971.Source Text
Keyword Text





On the accuracy analysis of airborne techniques or passively locating
electromagnetic emitters, methods for locating electromagnetic emitters
from airborne electronic reconnaissance systems
Title Text
Wegner, L. H.Author Text
RAND Corp., Santa Monica, Calif., Astia Document (AD)-729767-R-722-PR,
84 page, 1971.
Source Text
airborne equipment, electromagnetic radiation, radio
waves, analysis (mathematics), electronic
countermeasures, emitters, target acquisition,
triangulation
Keyword Text
Discussion of methods of locating electromagnetic emitters from airborne
electronic  reconnaissance systems, using passive measurements on the
electromagnetic waves of the emitter  taken from several locations.
Measurements for finding the emitter may be either the direction of  arrival at
2 or more locations along the aircraft's flight path for single-aircraft DF
(direction-finding) systems, or the relative time of arrival of emitter pulses at
the different aircraft  locations for 3-aircraft TOA (time-of-arrival) systems.
Emitter location accuracy is a function of  the accuracy of these indirect
measurements of the emitter location and the estimation procedure  used to
combine the accuracies of various measurements of location and bearing. A
general  expression is derived for a lower bound to the covariance matrix of
the unbiased estimates of  emitter location coordinates (and consequently the
location CEP) using the Cramer-Rao inequality.   Examples illustrate the-







Errors of a phase-comparison altimeter, instrument errors of RF phase
comparison altimeter for  meteor height measurements, using radar
tracked aircraft flights calibration
Title Text
Zhukov, V. V.Author Text
Radiotekhnika (Kharkov) No. 16, pages 29-33, 1971.Source Text
instrument errors, phase error, radar tracking, radio
altimeters, radio meteors, aircraft detection,
calibrating, height, signal processing
Keyword Text
Analytical evaluation of the instrumental errors of an RF (22 to 23 MHZ) phase-
comparison  direction finding system used to measure meteor heights at the
Kharkov Polytechnic Institute.   Operational calibration of the entire facility
was conducted with the aid of aircraft flights tracked  by a standard radar
station.  Results provide measures of systematic errors arising in oblique-
range  and phase measurements due to antenna-mounting and signal-






A radiolocation instrument for measuring the altitudes of meteorsTitle Text
Zhukov, V. V., Dudnik, B. S.Author Text
Radiotekhnika, Vol. No. 16, pages 25-9, 1971.Source Text
radio altimeters, radioastronomy, radiolocation
instrument, phase altimeter, histogram, a bipolar
diffusion, mean  velocity, unsaturated trails
Keyword Text
The functional arrangement of a phase altimeter is described.  The
performance  characteristics and some results of measurements are given:  a
histogram of meteors  altitude distribution, altitude dependence of the








Zintsmaster, L. R., Collins, S. A.Author Text
Ohio State University, Columbus, Ohio, page 13, Optical Society America,
Washington, DC, page 56, Optical Society America, 1971.
Source Text
atmospheric optics, electromagnetic wave propagation,
angle of arrival, atmosphere
Keyword Text
Angle-of-arrival fluctuations of objects observed through the atmosphere are of
interest  because they determined the precision with which the angular
coordinates of an object can  be measured.  This paper reports on an
operational identity between two angle-of-arrival  functions.  One, a particular
arrival-angle correlation function defined in terms of two  pairs of pinholes, is a
function of the interpair spacing.  The other, the mean-square  deviation
defined for arrival-angle fluctuations measured with a single large-aperture
receiver, is a function of receiver-aperture radius.  These two functions have
the same  shape for values of the argument less than the outer scale of
turbulence.  This operational  identity is derived, discussed, and used to






Angle of arrival calculations at 10.6 microns, angle of arrival
measurements for large and small  apertures for coherent infrared
radiation
Title Text
Zintsmaster, L. R., Collins, S. A., Jr.Author Text
Ohio State University, Columbus.  Electroscience Lab., Griffiss AFB, N. Y.,
RADC, 128 pages, Astia Document (AD)-727798-ESL-3163-1-RADC-TR-71-
124, 1971.
Source Text
angles (geometry), apertures, arrivals, coherent
radiation, infrared radiation, atmospheric turbulence,
computer programming, infrared lasers, light
transmission
Keyword Text
The report deals with the specification of the angular position of objects, by
measurement of the  angles of arrival of light beams and with the
measurement of uncertainties due to atmospheric  turbulence.  A survey of
the literature is presented showing two approaches to angle of arrival,  one for
large aperture receivers and one for a single small aperture or a pair of a
pinholes.   Pertinent defining equations are presented for both cases and
values are calculated for arrival angle  mean square measured with a large
aperture and correlation of arrival angles for small apertures.   A synonym
between the small correlation function and large aperture mean square angle
of  arrival is presented and used to present further large aperture mean square
values.  This provides  a significant simplification in calculation and
measurement capabilities.  Finally the regions of  accuracy are resented for






Global Morphology of Ionospheric ScintillationsTitle Text
Aarons, J., Allen, R. S. and Whitney, H. E.Author Text
Proceedings of the I.E.E.E., vol. 59, no. 2, February 1971.Source Text
Keyword Text
Amplitude fluctuations produced by small irregularities in electron density in
the F layer of the ionosphere can be a problem to communication and
navigation systems in the very-high frequency-ultra-high frequency (VHF-UHF)
range.  Recent measurements are shown with emphasis on high and
equatorial latitude observations.  At high latitudes an irregularity region exists
whose lower boundary reaches 57º invariant latitude near midnight.  During
magnetic storms the boundary descends to lower latitude near midnight.
During magnetic storms the boundary descends to lower latitudes and the
fading becomes deeper.  Over the polar cap scintillations are somewhat
diminished.  Observing synchronous satellites through the irregularity region,
deep fading is seen frequently with fade rates to one per second.
Irregularities produce deep scintillations in the VHF range ±15º from the
geomagnetic equator.  In equatorial regions maximum occurrence of high level
scintillations takes place between 2100 and 2400 during the equinoxes; a
minimum occurrence is observed in the solstices.  The data for various
latitudes have been placed in statistical form, i.e., distribution of amplitudes
for 15-min samples as well as for periods of one year and longer.  To
minimize the effect of this phenomenon on satellite transmissions, the
systems designer can utilize the amplitude distributions, fading rates, and
depths in designing his modulation.  (Abstract source unknown, formal






Ionospheric Spread-F, Sunspot Activity and Geomagnetic ActivityTitle Text
Bowman, G. G.Author Text







Measurements of Transmission Loss at High Frequencies ver 960 km
Temperate-latitude path
Title Text
Bradley, P. A.Author Text
Proc. I.E.E., vol. 118, no. 1, Jan. 1971.Source Text
Keyword Text
Signal strengths measured at a number of frequencies over a short-range (960
km) path between Lerwick, Shetland Islands, and Slough, England, are
compared with those given by two well known prediction methods.  Some of
the assumptions inherent in the predictions, and their limitations when applied
to the path under review, are examined.  Suggestions are made for
amendments to the methods.  The measured signal-strength data are used to
test the validity of wave-polarization calculations and to give estimates of the
ionospheric absorption for comparison with the absorptions indicated by the
prediction methods.  (Abstract source unknown, formal literature, English






An Analysis of Wide-Band Microwave Monopulse Direction-Finding
Techniques
Title Text
Bullock, L. G., Oeh, G. R. and Sparagna, J. J.Author Text




This paper presents the concept, theory of operation, characteristic
equations, and error analysis of four wide-band monopulse techniques.  The
basic techniques described, which include pure amplitude monopulse, phase
and amplitude monopulse (two and three-channel configurations), and pure
phase monopulse direction finding system that require frequency coverage
over several octaves and open-loop angle bearing of several degrees.
Sufficient detail and working formulas are included to permit a trade-off
analysis to be made between the direction finding techniques for selection in
specific hardware applications.(Abstract source unknown, formal literature,






An analysis of wide-band microwave Monopulse direction-finding
techniques
Title Text
Bullock, L. G., Oeh, G. R., Sparagna, J. J.Author Text
Sylvania Electronic Systems, Mountain View, CA, USA, IEEE Transactions
on Aerospace and Electronic Systems, Vol. AES-7, No. 1, pages 188-203;
January, 1971.
Source Text
radio direction-finding, wide band Monopulse
techniques, direction finding systems, open loop angle
bearing
Keyword Text
This paper presents the concept, theory of operation, characteristic
equations, and error  analysis of four wide-band Monopulse techniques.  The
basic techniques described, which  include pure amplitude Monopulse, phase
and amplitude Monopulse (two- and  three-channel configurations) and pure
phase Monopulse interferometer, are particularly  applicable to Monopulse
direction-finding systems that require frequency coverage over  several
octaves and open-loop angle bearing of several degrees.  Sufficient detail and
working formulas are included to permit a trade-off-analysis to be made







Three-Dimensional Observations of Traveling Ionospheric DisturbancesTitle Text
Davies, K. and Jones, J. E.Author Text




Twenty-five measurements of vertical and horizontal trace velocities of
medium size traveling ionospheric disturbances were made near sunset at
Boulder, Colorado from June 1967 through June 1968.  The total speeds of the
TID's were slightly larger in summer than in winter with a mean value of 143
m/s.  The velocity vector was directed towards the north in summer and to the
south in winter, changing direction via the west.  The data are interpreted in
terms of propagating lossless atmospheric gravity waves.  The phase
propagation vectors of the gravity waves were always directed downwards and
the average direction is in good agreement with calculation based on the 1962
U.S. Standard Atmosphere.  (Abstract source unknown, formal literature,






The logarithmic spiral in a single-aperture multimode antenna systemTitle Text
Deschamps, G. A., Dyson, J. D.Author Text
University Illinois, Urbana, IL, USA, IEEE Transactions on Antennas and
Propagation, Vol. AP-19, No. 1, pages 90-6; January, 1971.
Source Text
antennas, logarithmic spiral antenna, single aperture
multimode antenna, mode excitation varying,  direction
findings, tracking, homing
Keyword Text
The basic relations between mode excitation and the related fields of these
multi arm  antennas are reviewed together with some properties that are
characteristic of the log-spiral  geometry.  Multimode single-aperture
systems, such as those using a relatively simple  hybrid matrix to synthesize
multiple beams tilted from the axis of the antenna, are  discussed.  These
tilted beams can be conically scanned about the axis of the antenna by  a






Improvement of Automatic Landing Through the Use of a Space
Diversity ILS Receiving System
Title Text
Fries, James R.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-7, no. 1,
pp. 47-53, January 1971.
Source Text
Keyword Text
A space diversity method of receiving and processing ILS localizer information
has been developed and flight tested.  Multiple laterally separated antennas
are used which sense the ILS signal on and around the approach path.
Combining these signals suppresses ILS beam distortion produced by
multipath signal interference and provides much improved guidance
information to the landing aircraft control system.  (Author's abstract, formal






Radar Performance with Multipath Using the Complex AngleTitle Text
Goldman, L., Jr., and Peebles, P. Z., Jr.Author Text
I.E.E.E. Transactions on Aerospace and Electronic Systems, vol. AES-7, no.
1, pp. 171-178, January 1971.
Source Text
Keyword Text
The complex angle (CA) method for resolving a low angle target from its
multipath signal is evaluated in the presence of system noise.  It is shown
that standard deviation improvements of around 3-to-1 can be achieved at a 20-
dB signal-to-noise power ratio relative to a normal monopulse system without
the CA.  It is also shown that the CA method is unbiased, giving bias
improvements of as much as 100 times relative to normal monopulse.
Evaluation of the assumptions in the technique shows very little sensitivity to
knowledge of the reflecting surface's conductivity or dielectric constant.
However, the method is somewhat sensitive to knowledge of surface







Covariance matrix of coordinate fluctuations of the instantaneous radar
center of a group of  reflectors. Covariance matrix of coordinate
fluctuations of instantaneous radar center of reflection  from set of
scatterers
Title Text
Gubonin, N. S., Chapurskii V. V.Author Text
Radiotekhnika i Elektronika, Vol 16, pages 50-57, January 1971.  Translation
1971.  Radio Engineering and Electronic, Physics, Vol. 16, pages 42-48,
January 1971.
Source Text
coordinates, covariance, matrices (mathematics), radar
scattering, radio direction finders, signal
reflection, random signals, matrix theory, scattering
functions, signal distortion, spatial distribution
Keyword Text





An Interferometer Radiolocation System for Free Ranging AnimalsTitle Text
Hickman, L. G., Martin, P. E. and Sherrill, W. M.Author Text
Final Report, Contract 14-16-008-510, 30 January 1971.Source Text
Keyword Text
Introduction - Many wildlife ecological studies require information on the
movement of free ranging animals.  Radiolocation by means of direction
finding triangulation has been often used to track a target transmitter carried
by the free ranging animal.  This report describes the development of a unique
automatic triangulation net capable of tracking as many as 12 animals
simultaneously in a one-half mile square field.  Three remote phase
interferometer direction finders are installed on the periphery of the field.
Phase differences proportional to azimuth are read out from each antenna pair
for each of 12 transmitters tuned to different frequencies within the 30.050 to
30.250 MHz band.  An automatic data logging system sequentially records
the phase angles from each antenna site for each transmitter by means of a
teletypewriter and paper tape punch in approximately 3 minutes on a
repetition cycle of 15 minutes.  The paper tape punch output is suitable for off-
line data reduction by computer and location plotting.  For manual
radiolocation, the teletypewriter printout records the phase measurements so
that an operator can manually plot positions from phase-azimuth nomograms
provided with this report.  This document provides a description of the
radiolocation system performance, installation, operation, theory, and
maintenance.  Additional component equipment instruction manuals are
attached to this report for reference.  Test data obtained in field evaluation of
the radiolocation system are included in the appendix of this document.







Effects of Sea Reflections on Phase of Arrival of Line-of-Sight SignalsTitle Text
Janes, H. B., and Thompson, M. C., Jr.Author Text




Continuous wave signals at 9.6 GHz were propagated over a 97-km overwater
path extending from an elevation of 80 m to 3000 m mean sea level (MSL).
Variations in phase of arrival of the signals received by antennas having 1.2º
and 5º beam widths were recorded simultaneously.  With the nominal path
elevation angle of 1.2º, the broad-beam antenna received a contribution
reflected from the sea surface, while the narrow-beam antenna largely
discriminated against such reflections. The spectra of phase variations for the
two cases were compared, and their coherency was computed.  The broad-
beam signal displayed consistently higher spectral density than did the
narrow-beam signal over the fluctuation frequency range from 0.1 Hz to the
limit of the analysis at about 10 Hz.  The relatively large effect of multipath
phase noise on range rate measurements is discussed.  (Abstract source






Satellite Search and Rescue System Studies: Alarm and Position
Reporting.  <NOTE>  Final Report. 15 Apr-15 Dec 70
Title Text
Kamiya, E., Mallean, H. G., Smith, T. A., White, K. P.Author Text
Planning Research Corporation, Los Angeles, Calif.  Report  PRC-R-1444,
180 pages; January, 1971.
Source Text
disasters, position finding, global communication
systems, rescues, communication  satellites (active),
satellite networks, satellite attitude, polar orbit
trajectories, range  finding, aviation accidents,
ships, survival (personnel), costs, cost effectiveness,
time  studies, statistical data, alarm and position
reporting, ALPR (alarm and position reporting),
geostationary  satellites, omega navigation systems,
SAR (search and rescue), satellite search and  rescue
systems, search and rescue, TACAN, NTISDODXD
Keyword Text
A possible role for satellites in search and rescue (SAR) operations was
investigated.   This effort involved a review of SAR requirements, space borne
alarm and position  reporting (ALPR) techniques, and the operational or
planned spacecraft which might  be available for piggybacking the ALPR
payload. Several system concepts were then  developed to perform the ALPR
functions. The candidates were screened and the  preferred system concepts
were chosen for their effectiveness in saving lives and their  relative costs. The
preferred system concepts were: a three geostationary satellite  OPLE






Model Phase Ionograms for Tests of True-Height Reduction TechniquesTitle Text
Kantarizis, E.Author Text




Extremely accurate mathematical model ionograms are listed suitable for
tests of true-height reduction techniques utilizing the output data of a Phase







Crime Deterrent Transponder SystemTitle Text
Meyer, J. A.Author Text




A review of some of the underlying reasons for crime is presented, together
with a perspective-setting view of the present status of crime in the United
States.  A statistical analysis of the number of repeaters is presented as the
basis for a crime control system consisting of a transponder carried by each
convicted person after he is released from confinement.  Real-time tracking of
these transponders is done by a computer-radio system; when a crime is
committed a quick check shows at least who was not involved.
Countermeasures and some social implications are also covered.  (Abstract






The Effect of Multipath Reflections on space borne Interferometer
Accuracy
Title Text
Muehldorf, E. I.Author Text




This paper presents a discussion of multipath disturbance of a satellite
interferometer.  A mathematical expression is developed, in which an upper
bound of the error of the measured angle difference and position locations
owing to multipath is expressed in terms of geometrical system parameters
and the amplitude and phase of the multipath signal.  Because diffuse
reflection from a rough surface is predominant, the spectrum of multipath
reflections is calculated.  Multipath rejection by filtering is discussed, and
curves for the position errors are presented.  (Abstract source unknown,






Interface between Sea Bottom Instruments for SatellitesTitle Text
Munk, W. and Titus, H. A.Author Text
Final Report, Geophysics, Contract No. N00014-70-C-0343, 10 January 1971.Source Text
Keyword Text
It is desired to determine the location of an emission from multiple
observations at long range.  Each observation (an angle) will have attached to
it, an associated variance.  The possibility of a priori information as to location
of the emission will be included.  A Cartesian coordinate system will be
utilized to delineate the estimate of the location of the emission.  If no a priori
information is known regarding the location of the emission, then the
observation set is scanned to find the most reliable and accurate fixes.
These are used to obtain a first pseudo a priori location of the emission, and
its associated a priori variance.  With an initial estimate of the location of the
emission, extended Kalman filtering techniques can be utilized.  These
incorporate the use of perturbations from a nominal estimate in terms of the
observation equation.  Most processes or events of interest occur randomly in
time.  Examples of this phenomena are tidal wave (Tsunamis), earthquakes,
and underground nuclear tests.  Such detectors have some general attributes
in common.  These include background noise rejection, spurious data
(glitches) rejection, signal band enhancement, and squaring or rectifying and
integrating over a finite time and comparing with present thresholds for
detection.  In addition, these devices should require a minimum of power and
size and cost.  As an example of such a system, a Tsunami detector is







A Novel Rotation Sensor Based on Measurement of the Brewster Angle
in a Moving  Medium.  <NOTE> Physical Sciences Research Papers
Title Text
Newrurgh, R. G., Phipps, Jr, T. E.Author Text
Air Force Cambridge Research Labs L G Hanscom Field Mass. Report
AFCRL-71-0027-AFCRL-PSRP-441, 21 pages; January, 1971.
Source Text
detectors, rotation, optical phenomena, relativity
theory, dielectrics, electromagnetic  wave reflections,
measurement, motion, polarization, refractive index,
light, angle of  arrival, mathematical models, quartz,
disks, Doppler effect, transparent panels, light
transmission, drag, thickness, prisms (optics), stars,
interstellar matter, history,  acceleration, theory,
Brewster angle, ether drag law, ether wind theory,
Fresnel drag law, light velocity,  Lorenz
transformation, luminiferous ether theory (19th
century), optics, rotation,  rotation sensors, special
relativity theory, starlight, velocity addition theorem
relative,  NTISDODXD
Keyword Text
Linearly polarized light incident on a stationary medium at an angle whose
tangent equals  the relative refractive index is not reflected, provided the
polarization is in the plane of  incidence. Analysis of this situation for a
moving medium leads to the prediction of a  novel relativistic effect. The effect
suggests a generalized experiment of the Fizeau type  to determine the
velocity of propagation in a moving refractive medium where the  direction of
propagation is not parallel to the motion of the medium. Such an experiment
would examine the Einstein velocity addition theorem. The possible use of the
effect as  the basis of a novel optical rotation sensor differing from the gyro-
laser in its principles  of operation is discussed. Both the significance of the
Fresnel drag law in relation to the  Fizeau experiment and Potier's principle,
which sets forth a universal consequence of the  Fresnel law, are







ILS Localizer Multipath AnalysisTitle Text
Shih, S. L.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-7, no. 1,
pp. 54-60, January 1971.
Source Text
Keyword Text
The scattering effect of structures on instrument landing system localizer
signals is analyzed in this paper.  A generalized computer program result
which can be used to determine the reflection from surfaces of most materials
and orientations for which the radius of curvature is large compared with the
wavelength.  For most reflecting walls, a closed form solution is used and the
computation time is short.  The program will enable users to determine the
placement of hangars, towers, etc., in airports and to find ways to reduce
their effect on localizer facilities.  (Author's abstract, formal literature, English






Interface Between Sea Bottom Instruments for Satellites. <NOTE> Final
Report.
Title Text
Titus, Harold A.Author Text
California University San Diego La Jolla Inst of Geophysics and Planetary
Physics.  21 pages; January, 1971.
Source Text
ocean waves, detection, direction finding, information
theory,  detectors, interfaces, noise, tides,
stochastic processes,  buoys, ocean bottom,
mathematical analysis, simulation,  sensors, tsunamis,
Kalman filters, NTISN
Keyword Text
It is desired to determine the location of an emission from  multiple
observations at long range. Each observation (an  angle) will have attached to
it, an associated variance.  The  possibility of priori information as to location
of the  emission will be included. A Cartesian coordinate system will  be
utilized to delineate the estimate of the location of the  emission. If no priori
information is known regarding the  location of the emission, then the
observation set is scanned  to find the most reliable and accurate fixes.
These are used  to obtain a first pseudo priori location of the emission, and
its associated priori variance.  With an initial estimate of  the location of the
emission, extended Kalman filtering  techniques can be utilized.  These
incorporate the use of  perturbations from a nominal estimate in terms of the
observation equation.  Most processes or events of interest  occur randomly
in time.  Examples of this phenomena are tidal  wave (Tsunamis)
earthquakes, and underground nuclear tests.   Such detectors have some
general attributes in common.  These  include background noise rejection,
spurious data (glitches)  rejection, signal band enhancement, and squaring or
rectifying  and integrating over a finite time and comparing with preset
thresholds for detection. In addition, these devices should  require a minimum
of power and size and cost. As an example of  such a system, a Tsunami






Preface To The International Frequency ListTitle Text
UnknownAuthor Text
6th Edition, 1 February 1971, International Telecommunication Union,
Geneva, printed in Switzerland.
Source Text
Keyword Text
Preface:  The International Frequency List is a service document published by
the International Telecommunication Union.  The International Frequency List
is printed from information recorded in the Master International Frequency
Register.  This information was compiled in accordance with Resolution No. 1
of the Administrative Radio Conference, Geneva, 1959, and is kept up to date
by the International Frequency Registration Board in accordance with the
provisions of the Radio Regulations.  It is presented in the manner prescribed
in Appendix 9 to the Radio Regulations.  The International Frequency List is
published in nine parts as follows:  Preface; Volume I--particulars of frequency
assignments between 10 kc/s and 4 063 kc/s; Volume II--particulars of
frequency assignments between 4 063 kc/s and 7 000 kc/s; Volume III--
particulars of frequency assignments between 7 000 kc/s and 11 700 kc/s;
Volume IV--particulars of frequency assignments between 11 700 kc/s and 28
000 kc/s; Volume V (Part a)--particulars of frequency assignments in the
bands between 28 Mc/s and 50 Mc/s, excluding broadcasting stations;
Volume V (Part b)---particulars of frequency assignments in Region 1 in the
bands between 50 Mc/s and 40 000 Mc/s, and of assignments to
broadcasting stations in Region 1 in the bands between 28 Mc/s and 50
Mc/s; Volume V (Part C)--particulars of frequency assignments in Region 2 in
the bands between 50 Mc/s and 40 000 Mc/s; Volume V (Part d)--particulars
of frequency assignments in Region 3 in the bands between 50 Mc/s and 40
000 Mc/s, and of assignments to broadcasting stations in Region 3 in the
bands between 28 Mc/s and 50 Mc/s; Mode of Preparation:  In order to take
maximum advantage of the mechanical-electronic system used for keeping up
to date the Master International Frequency Register the International
Frequency List is an "offset" reproduction of information printed by an
electronic computer.  The fact that each line of information is limited to 166
characters, together with the requirement for publication of the List in several
languages, has necessitated recourse to the use of abbreviations, symbols
and coded remarks.  These are explained, either hereinafter, or in the
following tables which are annexed to this Preface:  Table No. 1---Country
Symbols; Table No. 2--Standard Abbreviations and Symbols; Table No. 3--
General Remarks (pink paper); Table No. 4--Special Remarks applying to
specific countries (pink paper); Table No. 5--Administration, operating
Abstract Text
agencies and postal and telegraphic addresses of the Administrations
responsible for the stations (blue paper); Table No. 6--Symbols representing
the Findings of the I.R.R.B. and related Remarks (yellow paper); Table No. 7--
Frequencies prescribed by the Radio Regulations for common use by stations
of a given service.  Maintenance of the International Frequency List:  The
International Frequency List is kept up to date by quarterly recapitulative
supplements.  New editions will appear when considered necessary, but at
intervals not exceeding two years.  Information from source outside the Union:
 Notifications of certain entries appearing in the List were received from
source outside the Union.  Such entries may be identified according to the
indications given in Table No. 5.  Publication of such information implies no
recognition by the Union of the status of the sender in relation thereto.





Solar Control of HF Radio Wave Absorption in the NighttimeTitle Text
Wakai, Noboru, Ose, Masami and Tanohata, KazuoAuthor Text




Observation of the nighttime ionospheric absorption has been carried out
since 1958 on board ship for the Japanese antarctic research.  Field intensity
of HF radio waves at different frequencies was measured during hours around
midnight.  Techniques of measurement for extracting relatively small quantity
of the nighttime absorption are described.  Existence of the absorption is
confirmed by the fact that the rate of decrease of field intensities against the
ground range at a lower frequency is much larger than that at a higher
frequency.  Moreover, the dependence of absorption upon the solar activity is
detected by measurement over nine years in the declining epoch of the last
solar cycle.  A provisional expression for estimating the nighttime absorption
is proposed.  (Abstract source unknown, Japanese publication,






Technology of night visibility.Title Text
Wenske, K. J.Author Text
AEG-Telefunken, Hamburg, West Germany, Elektrotechnische Zeitschrift
Ausgabe B Vol. 23, No. 2, January 1971, pages 29-32, 1971.
Source Text
visibility and vision, infrared devicesKeyword Text
A description is given of methods and apparatus which make viewing possible
even on  dark nights without using visible light.  A differentiation is made
between infrared  apparatus for active night viewing technique and apparatus
for intensifying residual light  for passive night viewing with the aid of image
intensifiers and/or television technique,  which can be very successfully







Visibility at night:  possibilities of night viewing using infra-red and
residual light  amplification
Title Text
Wenske, K. J.Author Text
Elektrotechnische Zeitschrift ETZ B, Vol. 23, No. 2, pages 29-32; 29 January,
1971.
Source Text
image convertors, image intensifiers, infrared imaging,
optical instruments, television  applications, vision,
visibility at night, residual light intensifying,
television technique, infrared imaging
Keyword Text
A description is given of methods and apparatus which make viewing possible
even on  dark nights without using visible light.  A differentiation is made
between I.R. apparatus  for active night viewing technique and apparatus for
intensifying residual light for passive  night viewing with the aid of image
intensifiers and/or television technique, which can be  very successfully






Exit and Entry Angles on SW Links in Transitional PeriodsTitle Text
Bavykin, N. D. and Khmel'nitskiy, Ye. A.Author Text
Telecommunications, vol. 25, no. 2, pp. 4-11, February 1971.Source Text
Keyword Text
Analysis of experimental data show that asymmetry in the wave propagation
path in transitional periods leads to a reduction in signal level as compared
with the level for a symmetric path, and furthermore, to different levels in the
forward and backward directions.  A practical method is proposed for
estimating the degree of asymmetry (variation between the exit and entry
angles) on the basis of the predicted ionospheric parameters.  (Abstract







Detection and Estimation of Direction of Arrival of a Narrowband signal
with Unknown Parameters by a System of Spaced Receivers
Title Text
Beketov, S. V., Korolev, A. N., Potapov, A. V.Author Text
Radiotek. and Elektron. (USSR) 309-15 Coden: RAELA4 Trans of; Radio Eng.
and Electron. Phys. (USA), vol. 16 no. 1 267-72 February 1971, Coden:
RENPAL.
Source Text
signal detection, radio direction finding, noise,
narrowband signal, spaced receivers, spatial
correlation, Gaussian distribution, detection
performance, signal to noise ratio, optimum signal
detection, directive gain, antenna array, isotropic
noise, accuracy, estimation
Keyword Text
The algorithms of detection are sought and the detection and maximum
likelihood estimate are investigated of the direction of arrival of a narrowband
signal with unknown amplitude and phase at a system of spaced receivers,
with allowance for the spatial correlation of noise that has a Gaussian
distribution.  It is shown that the detection performance is fully determined by
the parameter KMU, where MU is the signal-to-noise ratio in the case of
optimum signal detection by one receiver and K is the maximum possible
directive gain of an antenna array in the case of isotropic noise for plane
arrays of arbitrary configuration the authors obtained formulas for the
calculation of the accuracy of estimation of the direction in the presence of
spatial correlation of noise.  (3 references).  (Abstract source unknown, formal






Detection and estimation of Direction of arrival of a narrowband signal
with unknown  parameters by a system of spaced receivers
Title Text
Beketov, S. V., Korolev, A. N., Potapov, A. V.Author Text
Radiotekhnika i Elektronika, pages 309-15, Translation Radio Engineering and
Electronic Physics, Vol. 16, No. 2, pages 267-72; February, 1971.
Source Text
noise, radio direction-finding, signal detection,
narrowband signal, spaced receivers, spatial
correlation, Gaussian distribution, detection
performance, signal to noise ratio, optimum signal
detection, directive gain, antenna  array, isotropic
noise, accuracy, estimation
Keyword Text
The algorithms of detection are sought and the detection and maximum
likelihood estimate  are investigated of the direction of arrival of a narrowband
signal with unknown amplitude  and phase at a system of spaced receivers,
with allowance for the spatial correlation of  noise that has a Gaussian
distribution.  It is shown that the detection performance is fully  determined by
the parameter K mu, where mu is the signal-to-noise ratio in the case of
optimum signal detection by one receiver and K is the maximum possible
directive gain  of an antenna array in the case of isotropic noise.  For plane
arrays of arbitrary  configuration the authors obtained formulas for the
calculation of the accuracy of  estimation of the direction in the presence of






Influence of Directional Fluctuations on the Gain of Horizontal Rhombic
aerials for High Frequencies
Title Text
Bramley, E. N.Author Text
Proc. I.E.E., vol. 118, no. 2, pp. 281-286, February 1971.Source Text
Keyword Text
The response of a horizontal rhombic aerial to waves which fluctuate in
direction of arrival is considered, and numerical values of the gain degradation
from this cause are given for a wide range of practical aerial and wave
parameters.  Experimental data on the directional variations associated with
single modes of propagation at long ranges are briefly reviewed, and it is
concluded that such variations do not constitute any limitation in practice on
the size of rhombic aerials for high-frequency communication.  (Abstract






Statistical Characteristics of SW Signal Polarization FadingTitle Text
Bulatov, N. D. and Savin, Yu. K.Author Text







Spot dancing of laser beam in atmospheric propagation.  Angular
variation and spot dancing of  laser beam in atmospheric propagation,
obtaining standard deviation
Title Text
Chiba, T., Sugiura, Y.Author Text
Electronics and Communications in Japan, Vol. 54, February 1971, pages 98-
96. Translation, 1971.  Authors employed:  NHK Technical Research
Laboratories, Tokyo, Japan
Source Text
atmospheric optics, laser outputs, light transmission,
optical communication, angular distribution,
atmospheric turbulence, standard deviation
Keyword Text
Theoretical treatment with regard to the fluctuation of the angle of arrival and
spot dancing of a  laser beam propagated through the atmosphere.  The
present analysis uses Kolmogorov's structure  function.  One of the results is
that the standard deviation of the spot dancing is proportional to  the 17/12
power of the path length and the -1/6 power of the beam size. Experiments
carried out  over 480- and 1380-m outdoor paths show satisfactory agreement






Differential Phase CDAA Performance With Wave InterferenceTitle Text
Ernst, Edward W. and Rogers, Barry W.Author Text
Unclassified DDC Report Bibliography, Search Control No. 065116, AD-882
607L 17/3 9/6, Illinois Univ. Urbana Radiolocation Research Lab, Technical
Rept. No. 22, February 1971, 30 p., Rept. No. RRL-PUB-386, UILU-ENG-71-
2540, contract N00014-67-A-0305-0002, unclassified report, distribution
limited to U.S. Govt. Agencies only; test and evaluation; 20 Apr. 71, other
requests for this document must be referred to Chief, Office of Naval
Research, Attn: Code 427, Arlington, VA. 22217.
Source Text
Keyword Text
Digital simulation is used to study the expected characteristics of a CDAA
operating as a fixed-beam array.  Within the usable azimuthal sector, the
angle of arrival is determined from differential phase measurements.  The
study examines the errors expected under conditions of wave interference.
Although most of the computed errors are a few degrees or less, under some
conditions errors in excess of 10 degrees may be expected.  The magnitude
of the azimuthal angle error is a function of many parameters; an increase in
the time interval over which the samples are averaged reduces the magnitude







Differential Phase CDAA Performance with Wave Interference.  <NOTE>
Technical  Report. No. 22
Title Text
Ernst, Edward W., Rogers, Barry W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-386-UILU-ENG-71-2540, 30 pages; February, 1971.
Source Text
direction finding, phased arrays, radio equipment,
errors, phase measurement,  radio frequency
interference, antenna arrays, NTISDODXD
Keyword Text
Digital simulation is used to study the expected characteristics of a CDAA
operating  as a fixed-beam array. Within the usable azimuthal sector, the
angle of arrival is  determined from differential phase measurements. The
study examines the errors  expected under conditions of wave interference.
Although most of the computed errors  are a few degrees or less, under some
conditions errors in excess of 10 degrees may  be expected. The magnitude
of the azimuthal angle error is a function of many  parameters; an increase in
the time interval over which the samples are averaged  reduces the magnitude






Circular-Polarization and Total-Flux Measurements of Jupiter at 13.1-cm
Wavelength
Title Text
Gary, G. and Gulkis, S.Author Text
The Astronomical Journal, vol. 76, no. 1, pp. 12-16, February 1971.Source Text
Keyword Text
Circular-polarization and total-flux measurements of Jupiter at a wavelength of
13.1 cm were made during April and May of 1969 with the 210-ft radio
telescope at Goldstone, California.  An upper limit to the next degree of
circular polarization of 1% was established over the longitude range of the
observations, 10º-100º and 160º-250º System III (1957.0).  Total flux data
have been used to derive a magnetosphere rotation period of
09b55m29s.72±0.11, which is 0.35 sec longer than the standard IAU System III
(1957.0).  The total flux data define a beaming curve which has north-south
symmetry about the magnetic equator, whereas the beaming curve produced
from 1964 observations shows an asymmetry.  (Abstract source unknown,






Method and apparatus for crystal controlled automatic direction finderTitle Text
Inventor:  Grillot, R. E., Farrar, J. G.Author Text
King Radio Co., US Pat. 3564548; 16 February, 1971.Source Text
radar applications, radio direction-finding, automatic
direction finder, stabilized master oscillator,
Varactor diode, frequency  discriminator, radar
Keyword Text
A crystal controlled ADF utilizes a stabilized master oscillator and a single
reference  crystal to provide digital frequency selection in preselected
increments of any desired  frequency within the tuning range of the ADF.  A
reference frequency is derived from the  single reference crystal and is used
as a comparison for a newly selected frequency.  A  voltage controlled
oscillator is tuned by a Varactor diode from a portion of the SMO  circuit.  The
output of the VCO is fed to a variable frequency divider which divides the
VCO frequency.  A frequency discriminator brings the VCO frequency close
to the  reference frequency and a phase detector provides the additional fine
control that brings  the VCO to the exact selected frequency within the limits






New Electronics Joins National War on CrimeTitle Text
Kessler, J. N.Author Text







Investigation and Test for a Future Solid-State Terminal VOR  Facility.
<NOTE> Final Report. Jan 69-Jan 71
Title Text
Mickey, Wesley O.Author Text
National Aviation Facilities Experimental Center Atlantic City, N. Report  FAA-
NA-70-32-FAA-RD-70-54, 64 pages; February, 1971.
Source Text
radio navigation, radio equipment, very high frequency,
 airports, direction finding stations, VOR, NTISFAA
Keyword Text
The report provides technical information from the test at  NAFEC, FAA,
Atlantic City, New Jersey, of an available  commercial 10-watt solid-state
VOR to assist in preparing  specifications for a future type terminal VOR
facility. The  investigation included low altitude flight tests by NAFEC  project
aircraft, ground checks, remote receiver monitoring,  and the FAA standard
SAFI flight inspection system at high  altitude.  A conclusion was that solid-
state is practical and  provides stability and reliability with less requirement
for  maintenance only if special care is given to design of  circuits such as in






Pathfinding in Communication NetsTitle Text
Myers, B. R.Author Text
Proc. I.E.E., vol. 118, no. 2, February 1971.Source Text
communication networks, switching theory, minimization
of switching nets
Keyword Text
A routine is presented for determining the number and the set of all paths in
oriented and in nonoriented communication nets.  Duplication and the
generation of nonpaths are mechanically prevented from occurring en route.
The technique generalizes to pathfinding in arbitrary nets.  (Abstract source






A Hyperbolic System for Obtaining VHF Radio Pictures of LightningTitle Text
Proctor, D. E.Author Text




A hyperbolic system with five VHF receivers is used to obtain three-
dimensional fixes of sferics as a function of time.  Data recorded during one
complete flash and parts of several others have been reduced. The integrated
picture of one lightning flash shows a "waist" region of minimum cross section
between 3.8 and 4.5 km high.  Branching extends upward and downward from
the waist.  Downward branches do not always emerge from the cloud base.
Lower regions of previously established channels tend not to radiate during
high-order strokes.   By far the greater part of the activity is confined to the
cloud.  The flash pervaded a volume 3 X 4 X 6 km.  The instrument is
particularly useful for tracking interstroke processes, higher regions of a flash
to ground, and cloud flashes, but the accuracy of fixes obtained below the
cloud is degraded by poor height resolution in this region.  Noise is
sometimes emitted by clouds that are not cumulonimbus.  The method used
to calculate the positions of the sferic sources is described, and the accuracy
of the system is discussed.  (Abstract source unknown, formal literature,






Direction-finding of emergency radio buoys by aircraft.Title Text
Raab, M., Zetzmann, H. J.Author Text
Deutsche Forschungs - und Versuchsanstalt fuer Luft - und Raumfahrt.,
Dtsch Luft Raumfahrt, Forschungsber DLR FB 71-110 February 1971, 94
pages, 1971.
Source Text
radio navigation, air navigationKeyword Text
The requirements of aircraft direction-finders or radio-compasses for taking
bearings to  buoys are discussed.  Flight measurements over the North Sea
have proved that the  required ranges can be accomplished by
accommodating aircraft installations in form of  modified and improved






Rotating satellite interferometer for direction findingTitle Text
Raabe, H. P.Author Text
IBM Technical Disclosure Bulletin, Vol. 13, No. 9, pages 2487-9; February,
1971.
Source Text
aerospace instrumentation, artificial satellites,
optoelectronic devices, interferometers, fast active
spinning type, satellites, spin stabilized satellite,
aerospace  instrumentation, optoelectronic instrument,
manufacturing development
Keyword Text
Outlines an active spinning interferometer radiating a signal into space from
which a  receiver can derive the angular coordinates of its position with
respect to the position and  attitude of the interferometer.  The interferometer
is mounted on a spinning synchronous  satellite and the signal received on
the ground can be used for navigation.  Being an active  source, an unlimited
number of users can participate.  The spinning axis is normal to the  orbital







Characteristics of Travelling Ionospheric Perturbations over Waltair
Using Phase Path Technique
Title Text
Reddi, C. R. and Rao, B. R.Author Text




The phase path technique is a very sensitive experimental method for
detecting travelling ionospheric perturbations in the F2-region and is capable
of giving much information on the various characteristics of the perturbations.
The travelling wave perturbations over Waltair, scaled from phase path records
of "O" and "X" components in the F2-region echoes on 5·6 MHz were found to
have periods in the range 3-39 min.  Smaller periods were of more frequent
occurrence than larger periods and the most frequently observed period was
about 9 min.  An average wave perturbation in the F2-region could be
represented by the equation A = 46·49 K sin 2πτ/K where "A" is in meters, K
the period of the disturbances in the general range 3-39 min and "t" is the
time in minutes.  The phase speed of the perturbations was in the range 2·5-
14 km/min.  Perturbations with shorter periods were found to travel faster than
larger periods.  It was shown that the above variation of the speed of the
perturbations with period leads to the conclusion that the group speed of the
perturbations is twice their phase speed.  (Abstract source unknown, formal






Radio aerial/radar reflector assemblyTitle Text
Reliance (Sheffield) LtdAuthor Text
Reliance (Sheffield) Ltd; GB Pat. 1223124; 24 February 1971.Source Text
antennas, radio direction-finding, radio navigation,
safety, ships, radio antenna and radar reflector
assembly, small boats, radar detection, safety, linear
antenna, three dimensional reflector, patent
Keyword Text
The reflector assembly for small boats, which may need to be detected by
radar in the  event of accident.  The aerial assembly is a linear antenna e.g., a
short rod of small cross  section.  The reflector consists of the three metal
sheets so shaped and secured as to  provide the orthogonal planes of an
elongated octahedron.  This acts as a three  dimensional reflector to reflect
radar signals from whatever direction they come.  The  aerial and reflector are
so connected together as to improve the aerial effectiveness for  radio signals.







Evaluation of the Surface Electromagnetic Fields for a Buried Magnetic
Dipole Source
Title Text
Spies, K. P. and Wait, J. R.Author Text
AD-721196; AFCRL-71-0090; SR-2; Rept-910-9101466, Avail; NTIS CSCL 9/5,
Contract PRO-Y-71-872, Institute for Telecommunication Sciences, Boulder,
Colorado, February 5, 1971.
Source Text
Keyword Text
An analysis and numerical results are presented for the surface fields
produced by an oscillating magnetic dipole buried in a stratified earth.  The
results have application to communication from and direction finding to a







Evaluation of the Surface Electromagnetic Fields for a Buried  Magnetic
Dipole Source
Title Text
Wait, James R., Spies, Kenneth P.Author Text
Office of Telecommunications Boulder, Colorado, Institute for
Telecommunication Sciences.  Report SCIENTIFIC-52-AFCRL-71-00900,  61
pages; February, 1971.
Source Text
underground antennas, electromagnetic fields, dipole
antennas,  radio transmission, numerical analysis,
direction finding, NTISAF
Keyword Text
An analysis and numerical results are presented for the  surface fields
produced by an oscillating magnetic dipole  buried in a stratified earth. The
results have application to  communication from and direction-finding to a






Ray Tracing Synthesis of HF Radar Signatures from Gaussian Plasma
Clouds
Title Text
Allen, E. M., Rao, P. B. and Thome, G. D.Author Text
Report No. RADC-TR-71-313, Contract No. F30602-68-C-0299, Raytheon
Company, Sudbury, Massachusetts, March 1971.
Source Text
Keyword Text
The electron density distribution through ionized clouds produced by Barium
releases is often taken to be Gaussian for want of direct evidence to the
contrary.  Multiple frequency HF radar observations (scattering cross-section
and doppler shift versus time) have been made during several releases for the
primary purpose of measuring peak electron density as a function of time.
Observations of this sort cannot be used to compute the electron density
distribution directly because the cloud elongates along the earth's magnetic
field and thus the distribution is not one dimensional.  These observations can
however be used to test assumed distributions by ray tracing through a model
cloud and comparing the predicted signatures with the observations.  A
detailed comparison of this nature has been made using a time-dependent
Gaussian cloud and the ITSA three-dimensional ray tracing program.  The ray
tracing results have been compared also to that of a hard expanding ellipsoid
model to study the effects of the ionization lying below the reflection level.
Significant differences have been noted between the observed and the
synthesized signatures from the ray tracing.  The differences are of the nature
to suggest that the electron density variation outward from the center of the
cloud is more gradual than that in the adopted Gaussian model.  Defocussing
due to the underlying ionization is found to reduce the scattering cross-
section by a factor that increases with time from 3 at the peak cross-section
to 30 just prior to signal drop-out.  (Abstract source unknown, report, English






IEEE Standard Test Procedure for AntennasTitle Text
AnonymousAuthor Text




This Test Procedure, which supersedes the previous issue, "Standards on
Antennas-Methods of Testing" 48 IRE 2S2, is concerned with measurements
of the properties which characterized antennas.  In Section 1.2, symbols and
units to be used in this test procedure are defined.  The effect of the
environment on the antenna and its characteristics is discussed in Section
1.3, and certain precautions to be taken during the measurements are
suggested.  In Section 1.4, the usefulness of the reciprocity theorem in
antenna measurements is cited, along with examples of situations in which
this theorem does not apply.  The characteristics of electromagnetic wave
polarization are outlined in Section 1.5, with emphasis on those aspects
which are important in the measurement of antennas.  Section 1.6 treats
those electromagnetic field regions which are of particular interest in antenna
measurements.  In Section 1.7, the features and limitations of scale models
for antenna measurements are discussed.  In Sections 2 through 10, those
antenna characteristics which may require measurement are considered.  The
techniques associated with the measurement of each are discussed, but no
attempt is made to furnish step-by-step procedural descriptions. References
which are illustrative of measurement techniques are provided in which details
may be found.  Since measurement techniques undergo continuing
refinement, the reader should be alert to references on the subject of antenna
measurement which appear after this test procedure was prepared.
Throughout this document, certain terms are italicized where they first appear
in each section.  Definitions of these terms are given in IEEE Std 145-1969.
IEEE Standard Definitions of Terms for Antennas, and supersede those which
appeared as Section 11 of the 1965 edition of IEEE Std 149-1965.  (Abstract






Studies of wave-like variations in the ionosphereTitle Text
Arendt, P. R., Gorman, F. J., Jr., Soicher, H.Author Text
U.S. Army Electronics Command, Fort Monmouth, NJ, USA, IEEE
Transactions on Antennas and Propagation, Vol. AP-19, No. 2, pages 300-2;
March, 1971.
Source Text
ionosphere, plasma, ionospheric plasma, wavelike
variations, electromagnetic waves propagation in
plasma,  electron density structure, oblique reflections
Keyword Text
Determination of the true height of specific ionospheric plasma frequencies
has been used  for finding actual motions within the ionospheric plasma.  The
reported vertical soundings  reveal a periodic variation in time at all bottomside
altitudes.  Spatial variations of this  periodic variation in time at all bottomside
altitudes.  Spatial variations of this periodic  structure have been observed at
points separated by about 50 km.  Daytime and night time  periodic
structures are different.  Periodic variations of angle-of-arrival data of an
oblique  propagation experiment on a 1330-km circuit also have been
analyzed.  These periodic ties  are related to the same spatial periodic
electron density structure in the bottomside  ionosphere.  The oblique
reflections had dominant azimuth periods in the order of /sup  1///sub 4/, /sup






Studies of Wave-Like Variations in the IonosphereTitle Text
Arendt, P. R., Gorman, Jr., F. J., and Soicher, HaimAuthor Text
IEEE Transactions on Antennas and Propagation, pp. 300-___, March 1971.Source Text
Keyword Text
Determination of the true height of specific ionospheric plasma frequencies
has been used for finding actual motions within the ionospheric plasma.  The
reported vertical soundings reveal a periodic variation in time at all bottom side
altitudes.  Spatial variations of this periodic structure have been observed at
points separated by about 50 km.  Daytime and nighttime periodic structures
are different.  Periodic variations of angle-of-arrival data of an oblique
propagation experiment on a 1330-km circuit also have been analyzed.
These periodicities are related to the same spatial periodic electron density
structure in the bottom side ionosphere.  The oblique reflections had dominant
azimuth periods in the order of ¼, ½, and 1 h.  (Abstract source unknown,






Interpretation of High-Frequency Doppler Observations of Waves from
Nuclear and Natural Sources
Title Text
Baker, D. M. and Cotten, D. E.Author Text




For a vertically propagating HF radio wave, the frequency shift caused by an
acoustic wave propagating upward is calculated by numerical integration over
the vertical path.  Application is made to data taken at Boulder on October
30, 1962 and previously identified with an acoustic-gravity wave ducted
horizontally from a distant atmospheric nuclear explosion.  From the
amplitude of the observed ionospheric disturbance, the vertical acoustic
perturbation velocity amplitude is found to be 18.6 meter/sec at 190 km
altitude.  The corresponding displacement amplitude is found to be 266







Refractive Errors in Angle-of-Elevation MeasurementsTitle Text
Bennett, J. A.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES 7, no. 2,
pp. 243, March 1971.
Source Text
Keyword Text
It is shown that the errors associated with radio elevation measurements may
be investigated systematically using a variational technique.  The error
occurring when spaced antennas are used is compared with that for a single
directional antenna.  Integral expressions are obtained for the refractive errors.






Digital ICs plus VOR equals simpler navigation.Title Text
Breikss, I.Author Text
Honeywell Inc, Denver, Colorado, Electronics Vol. 44, No. 6, March 15, 1971,
pages 80-4, 1971.
Source Text
direction finding systems, air navigation, radio
navigation systems
Keyword Text
A new converter-indicator for the standard international navigation system,
known as the  VHF omnidirectional range (VOR) system, uses ICs almost
exclusively.  This design,  in which the standard d'Arsonval meter indicator is
replaced by a direct numeric readout  using light-emitting diodes, is smaller
and lighter than conventional types, consumes less  power and offers about a
tenfold improvement in reliability.  Further, it can be produced  and sold for






A new radio direction-finder plots true sky and sea pathsTitle Text
Brocard, R. J.Author Text
Toute l'Electronique, Vol. No. 353, pages 61-2; March, 1971.Source Text
navigation, radionavigation, radio direction finder,
sky plotting, sea paths, Omega
Keyword Text
Studies the operation of the Omega radio navigational network. (See abstract.






A Holographic VHF AntennaTitle Text
Checcacci, P. F., Papi, G. and Russo, V.Author Text







Interference Effects of Pseudo-Random Frequency-Hopping SignalsTitle Text
Cohen, S. A.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-7,, no.
2, pp. 279-289, March 1971.
Source Text
Keyword Text
When a pseudo-random frequency-hopping signal is intercepted by a
conventional receiver operating within the same frequency band, the interfering
signal has the form of a pulse-amplitude modulated signal.  Each pulse
amplitude is dependent upon the hopping frequency and the selectivity
characteristic of the victim receiver.  The probability density function for the
interfering pulse amplitude prior to demodulation is determined when the
probability density function for the hopping frequency is uniform and the victim-
receiver characteristic is 1) ideal flat bandpass, 2) single tuned, and 3)
Gaussian shaped.  It is shown that the average interfering pulse amplitude
and interference power decrease as the frequency-hopping bandwidth
increases with respect to the victim-receiver bandwidth.  Fast Fourier
transform computer techniques are used to obtain the probability density
function of the interference amplitude in a Gaussian receiver when several
(from 2 to 10) pseudo-random frequency-hopping systems are simultaneously
using the same frequency band.  The probability that the interference exceeds
a prescribed threshold value is computed from the derived probability density
functions.  This probability may be used in signal-to-interference ratio
calculations, to describe the capture effect, or to compute the expected
number of clicks produced in an FM discriminator.  (Abstract source






Phase and Amplitude Measurements of Transhorizon Microwaves:
Angular Response Patterns in Elevation
Title Text
Cox, D. C. and Waterman, Jr., A. T.Author Text




Results from two 48-hour beam-swinging experiments in transhorizon
microwave propagation are presented.  A 3.2-GHz signal was transmitted over
a 164-km path and received with a 12-element vertical antenna array
(beamwidth 0.29º elevation by 5º azimuth).  The beam was rapidly scanned in
elevation.  Experimental angular response patterns (antenna scans) averaged
over about 3 min are compared with theoretical patterns computed from
turbulent scattering theory.  There is considerable variability in the
experimental patterns for different time periods.  The experimental patterns for
different time periods are separated into three groups.  Signal group 1
patterns resemble the response of the array to a point source.  A propagation
model based on partial reflection or refraction from a stratified atmospheric
layer best described there signal characteristics.  Signal group 2 patterns can
be described by a model predicting a smooth decrease in scattered power
with scattering angle at a rate inversely proportional to the mth power of the
angle with m between 4 and 10.  A propagation model based on atmospheric
turbulence can described these signal characteristics only if it includes
modifying factors to account for the difference in the exponent m observed at
different time periods.  Signal group 3 patterns are characterized by
broadened maxima, by two or more maxima, or by a maximum which is
significantly displace above the horizon.  These signals can be explained only
by a model with contains a nonuniform scattering mechanism.  A variation in
signal characteristics as a function of time of day was evident in both







Behavior of Polarization of Downcoming Radio Waves Including
Transverse Magnetic Field
Title Text
De Mendonca, F., Kantor, I. J. and Rai, D. bAuthor Text




The polarization behavior of electromagnetic waves propagating through a
magnetoionic medium is investigated for the case of a moving source when
the path of propagation crosses the point at which the magnetic field is
transverse.  The polarization is described in terms of the tilt angle and the
axial ratio, which characterized the polarization ellipse.  The polarization
equation is derived and with certain plausible assumptions it is transformed
into a form suitable for numerical computations.  Using this equation the wave
propagation from a satellite in a quasi transverse region is simulated on a
computer for different electron content values.  The records thus obtained are
compared with actual records of signals from the BEB satellite, received at S
o José dos Campos.  The simulation reproduces almost every detail of the
real received signal.  The results and their possible application to
communication problems and ionospheric investigation are briefly discussed.







Electromagnetic Reflection from an Extended Turbulent Medium:
Cumulative Forward-Scatter Single-Backscatter Approximation
Title Text
De Wolf, D. A.Author Text




The backscatter cross section Q for high-frequency irradiated turbulent
dielectric media, many mean free paths L1 is the distance into the medium
over which the mean electric field decreases in amplitude by a factor e-1.
Previous calculations have always been restricted to L « L1.  It is found that Q
increased from the Born approximation Q = Q1 for medium width L « L1 to Q =
2Q1 for L » L1, and the theory is valid as long as L « (kLo) 5/3L1, a significant
improvement over the Born approximation, when the macroscale Lo is much
larger than the wavelength 2πk-1.  The improvement is due to incorporation of
the dominant effects of cumulative forward scattering in the local electric field
in the medium.  A rigorous and a heuristic derivation are given.  The
transitional behavior is discussed and a simple physical interpretation is







A Method for Predicting the F Layer Critical FrequencyTitle Text
Ducharme, E. D., Eyfrig, R. and Petrie, L. E.Author Text
Radio Science, vol. 6, no. 3, pp. 369-378, March 1971.Source Text
Keyword Text
The development of a method for predicting monthly median values of the F1
layer penetration frequency (foF1) at any location and time is described. The
expressions derived for predicting the monthly median foF1 are functions of the
zenith angle of the sun, the ionospheric index IF2, and the geomagnetic







MIS Comes Percolating Up the OrganizationTitle Text
Field, RogerAuthor Text







DF Interferometry of a Continuous Linear FM SignalTitle Text
Green, T. C., Martin, P. E. and Sherrill, W. M.Author Text
Report No. 16-2815, RADC-TR-71-6, (same as RADC-TR-70Source Text
Keyword Text
ID No. 0001493, vol. 21, p. 85), Contract No. F30602-70-C-0113, March 1971.
 ABSTRACT:  This report summarizes the successful demonstration of the
feasibility of interferometric direction finding on an HF linear FM/CW signal
using a three-element, two-baseline interferometer and a twin-channel receiver
modified to accept linear FM synthesis.  Received phase difference was
measured along each baseline using a sum-and-difference CRT phasemeter
and a conventional analog phasemeter.  Directions were computed offline from
the unambiguous phase angles.  Initial groundwave azimuth measurements
verified the instrumentation and offline data reduction techniques.  Direction
finding measurements of FM/CW sky waves in azimuth and elevation were
performed using a cooperative mobile target in Pueblo and Boulder, Colorado.
Measurements showed essentially constant azimuth within ±2 degrees,
commensurate with ionospheric lateral deviation effects, and increasing
elevation angle with frequency indicative of increasing ray penetration into the
ionosphere.  Possible system designs for application of the linear FM
direction finding technique to over-the-horizon radar and related problems are
detailed.  Linear FM direction finding utilizing Beverage antenna arrays as an
interferometer is outlined as one possible application.  An oblique sounding
system to provide mode resolution with azimuth, elevation, and polarization is







Detectability of Burst-Like SignalsTitle Text
Hatsell, C. P., Volte, L. W.Author Text




The detectability of signals with burst-like qualities is investigated.
Detectability is interpreted in terms of the performance of the optimum
(likelihood ratio) detector for this type of signal.  At low false alarm
probabilities, long signal bursts interspersed by long periods of signal
absence are found to be more detectable than short, rapid bursts.
Essentially opposite results are true for shorter bursts.  (Abstract source






Underwater Sound Localization in Humans.  <NOTE> Progress  Report.Title Text
Hollien, Harry, Rothman, HowardAuthor Text
Florida Univ Gainesville Communication Sciences Lab. Report CSL/ONR-23,
20 pages; March, 1971.
Source Text
auditory perception, scuba divers, underwater sound,
auditory  perception, direction finding, hearing,
performance tests, binaural hearing, NTISN
Keyword Text
Theory and some empirical evidence are cited which predict  that humans
should exhibit little or no ability to localize  sounds underwater; however,
other evidence is presented also  which seems to contradict this position. In
order to provide  relevant data on the issue, a pilot study was conducted with
results suggesting that man can localize sounds underwater--at  least to
some degree. Accordingly, a series of experiments  were carried out; the first
is reported. It utilized 17 divers  who were free to move their heads but not
their bodies in an  underwater localization task. In order to allow precision in
the experiment, a Diver Auditory Localization System (DALS)  was developed.
DALS consists of an open polyvinyl chloride  (PVC) framework to which five
8.5-foot arms and other  equipment can be attached.  The five arms allow
placement--at  ear level--of underwater projectors at angles (to the diver)  of 0,
45, 90, 27 and 315 deg. Subjects responded to four  different signals--250,
1000, 6000 Hz sinusoids and thermal  noise--at an SPL of 110 dB
(approximately 40 dB re: underwater  hearing thresholds) by means of a
specially constructed  five-position underwater switch coupled to an IBM key
punch on  the surface. The obtained correct mean scores were (1) 250 Hz:
51%; (2) 1 kHz: 39%; (3) 6 kHz: 33%; (4) Noise: 52% and (5)  Overall: 44%.
These data demonstrate that humans are capable  of at least some primitive
sound localization underwater;  mechanisms are postulated that may explain






Characteristic Ionospheric Multipath Phase FluctuationsTitle Text
Humphrey, L. C.Author Text
Trans. IEEE, vol. AP-19, pp. 299-300, March 1971.Source Text
Keyword Text
The characteristics of the phase-difference fluctuations expected for an
interferometer in a multipath field are derived from elementary considerations.
The specific case considered is a two-path field in which the signal strength of
the multipath components may be different at each of the interferometer
elements.  The phase fluctuations so derived bear a striking resemblance to
some measured phase fluctuations of ionospherically propagated radio waves.







Improvement of Orbital Elements from Doppler and Angle Data at a
Single Receiving Station
Title Text
Kakinuma, Y. and Nakahashi, N.Author Text




This paper describes a method of orbit determination of an active satellite
from Doppler and angle data recorded at a single receiving station.  The
method consists of improving initial approximations for position and velocity
vectors by iterative differential corrections.  The effects of frequency drift of an
on-board transmitter and refraction index along the propagation path upon
Doppler shift are taken into account.  Good results were obtained from the
field data in the course of two respective passes of three satellites including
the first Japanese satellite "Osumi".  (Abstract source unknown, formal






Seminar Notes on Correlation Methods in Direction FindingTitle Text
Norman, R. BarberAuthor Text
Presented at a Seminar at Southwest Research Institute, Part I--Finding
Direction and Location by Radio; Part II--The Concept of the Space









A Beverage Element Array-(Unclas)Title Text
Reynolds, James M.Author Text
Proceedings of the OHD Technical Review Meeting of 17-18 March 1971, vol.
II, Miscellaneous Topics, Rome Air Development Center Air Force Systems
Command, Griffiss Air Force Base, New York.
Source Text
Keyword Text
A constrained lens HF antenna using linear broadside arrays of Beverage
elements for front and rear lens surfaces is proposed as an economical and
practical type of HF receiving antenna for obtaining high gain, narrow beams,
full elevation coverage and simultaneous multiple beams.  A large aperture
Beverage element array lens is being developed for an OTH radar receiving
facility.  Design characteristics of the array are given together with some
preliminary test results.  Experimental data on Beverage elements and arrays
are presented showing two surprising characteristics, namely, that mutual
coupling between elements decreases with frequency, and that arrays are
efficient when erected over good earth.  The success of Beverage element
linear broadside arrays is largely dependent upon these unusual
characteristics.  The noise output from Beverage elements and arrays is
much less than that from a Monopole.  (Abstract source unknown, technical










Revue Generale de l'Electricite, Vol. 80, No. 3, pages 243-5; March, 1971.Source Text
conducting materials, electrical conductivity, electric
current, conventional current, direction finding, tests
Keyword Text
The author examines the direction of the electric current opposed to that
which takes place  actually and shows that electrons should be considered
as being particles of positive  electricity.  Thus, both the error concerning the
direction of the current and the anomaly  consisting in considering - illogically -
 the "gaps' in semiconductors and the "holes" in  Dirac's theory as positive
values, would be eliminated.  Practically it would be very  difficult to make
changes now in the systems of signs adopted, but at least it is necessary  to






An Algorithm for Optimization of Certain Allocation Models. <NOTE>
Master's Thesis
Title Text
Zmuida, Paul TheodoreAuthor Text
Master's Thesis from:  Naval Postgraduate School Monterey Calif., 60 pages;
March, 1971.
Source Text
thematical programming, direction finding, convex sets,
 partial differential equations, numerical analysis,
programming (computers), subroutines, control
sequences,  theses, algorithms ,allocation models,
resource allocation, constraints, direction  finding
algorithm, NTISN
Keyword Text
The paper discusses the nature of allocation problems. The  Danskin
Algorithm for the solution of a convex function to be  minimized over a closed
convex set is developed.  An example  of an application involving the solution
of a 3600 variable  allocation problem using a computer is provided. The paper
 includes analysis of the solution and a discussion of problems  encountered






A Consistent Model for Seasonal Effects Observed in Angle of Arrival at
HF
Title Text
Bailey, A. D. and Walton, E. K.Author Text
Radiolocation Research Laboratory, University of Illinois, Urbana, Illinois,
National Academy of Sciences National Research Council of the United
States of America, United Stats National Committee International Union of
Radio Science, April 8-10, 1971 Spring Meeting, Sponsored by USNC-URSI
in cooperation with Institute of Electrical and Electronics Engineers Groups
on AP, CT, GE, IT, IM, and MTT.
Source Text
Keyword Text
In a 1969 ESSA report (ERL142-sd1 11), J. E. Jones described the results of
a rather extensive investigation of traveling ionospheric disturbances.  Three
dimensions of motion were measured in the F2 region by a high-frequency
Doppler technique using spaced transmitters.  Traveling wave-like quasi-
periodic disturbances were detected which had marked and consistent
seasonal variations.  In 1963 and 1964 a series of HF angle of arrival
experiments was performed by the Radiolocation Research Laboratory
between Columbus, Ohio, and Savoy, Illinois (450 km).  Using the theory and
results of the Jones experiment, an interpretation of previously unexplained
deviation patterns has been attempted.  It is shown that the traveling wave-like
disturbances detected by Jones produce bearing deviations of a particular
characteristic form as a function of time.  A search through the Columbus
experiment data shows that this predicted pattern is, in fact, present in many
of the data runs.  Analysis of the seasonal variation of these data show very
consistent agreement with Jones' data.  We are, thus, confident that we are
able to explain a particular type of azimuthal deviation in terms of Jones'
traveling wavelike disturbances.  Future experiments may yield new
techniques for observing these disturbances and the extent of their spatial







A Proposed Method Of Resolving Two Mutually Coherent WavesTitle Text
Barber, N. F.Author Text
Cooperative Institute for Research in Environmental Sciences University of
Colorado Boulder, Colorado, 7 April 1971.
Source Text
Keyword Text
A five-element orthogonal baseline array is used to resolve azimuth and
elevation of two incident rays.  Two baselines are less than λ/2 while the other
two (colinear) are of arbitrary length.  Incident ray wave numbers are
measured in two dimensions by an analog computer which multiplies and
phase shifts and adds each measured antenna signal by an appropriate factor
for a null resultant output.  The multiplier and phase shift parameters
determine the incident wave number and have azimuth and deviation of each
ray.  The method is successful independent of fading and for the case of
coherent rays.  (Abstract source unknown, formal literature, English






Guidelines for Minicomputer SelectionTitle Text
Bhushan, A. K.Author Text







A Phase Sector Direction Finder for the VHF RangeTitle Text
Bodemann, G.Author Text
AEG-Telefunken, ULM, Germany, Nachrichtentech. Z. (NTZ) (Germany), vol.
24, no. 4, pp. 183-9, April 1971, Coden:  Nazeaa.
Source Text
radio direction finding, antenna arrays, dipole
antennas, phase sector direction finder, VHF,
logarithmic, periodic dipole antenna array,
sensitivity, bearing error
Keyword Text
With the development of logarithmic-periodic aerials, highly sensitive wide
band receiving equipments came into operation.  This enabled the reception of
many transmitters which could not be located due to low DF sensitivity.  The
possibility is being examined of using these aerials  in DF techniques too.
The logarithmic-periodic dipole array is particularly suitable for this purpose.
Three DF methods will be examined in connection with these aerials, whereby
the phase sector direction finder will be described in detail.  Its outstanding
features are high sensitivity and small hearing error.  (Abstract source






A phase sector direction finder for the VHF rangeTitle Text
Bodemann, G.Author Text
AEG-Telefunken, Ulm, West Germany, Nachrichtentechnische Zeitschrift,
Vol. 24, No. 4, pages 183-9; April, 1971.
Source Text
antenna arrays, dipole antennas, radio direction-
finding, phase sector direction finder, VHF,
logarithmic periodic dipole antenna array, sensitivity,
bearing error
Keyword Text
With the development of logarithmic-periodic aerials, highly sensitive wide
band receiving  equipments came into operation.  This permitted the reception
of many transmitters which  could not be located due to low DF sensitivity.
The possibility is being examined of using  these aerials in DF techniques
too.  The logarithmic-periodic dipole array is particularly  suitable for this
purpose.  Three DF methods are examined in connection with these  aerials,
whereby the phase sector direction finder is described in detail.  Its






Effect of a Moving Optical Environment on the Subjective  MedianTitle Text
Brecher, M. Herbert, Brecher, Gerhard A.Author Text
Oklahoma Univ Medical Center Oklahoma City Dept of Physiology, and
Biophysics. Report FAA-AM-71-22, 4 pages; April, 1971.
Source Text
visual perception, direction finding, space perception,
 direction finding, vision, psychophysiology,
orientation, NTISFAA
Keyword Text
The placement of a point in the median vertical plane under  the influence of a
moving optical environment was tested in 12  subjects. It was found that the
median plane was displaced in  the same direction as the movement of the
visual environment  when the environment was moved at speeds ranging from
9 plus  or minus 1 radians/minute to 45 plus or minus 1  radians/minute. It
was established that unidirectional  movements of the total optical
environment always caused a  spatial disorientation with respect to external






The Absorption of HF Radio-Waves Reflected at Oblique Incidence from
the Ionosphere in Winter
Title Text
Evans, R. E. and Jones, T. B.Author Text




During the winter period large changes can occur in the electron density of
the lower ionosphere within the height range 80-95 km.  The propagation
characteristics of obliquely incident HF (2-3 MHz) radio-waves are particularly
sensitive to these electron density changes since reflection occurs at this
level.  Experimental observations of the noon absorption for the 2·61 MHz
transmission from Norddeich to Lindau, W. Germany, during the winter 1961-
62, confirm that considerable day-to-day variations exist, with upper and lower
limits of 77 and 23 dB respectively for this period.  The absorption loss and
reflection height for this circuit have been calculated, by means of a tray-
tracing method, for a number of winter electron density-height distributions
recently discussed by Thomas (1968) and Beynon and Rangaswamy (1969).
The calculated absorption losses for these profiles lie within the range of the
experimental observations; however, the day-to-day variability indicates that a
unique model should probably be developed for each winter day.  (Abstract






Introduction to Radio and Radio AntennasTitle Text
Friis, H.Author Text
IEEE Spectrum, April 1971.Source Text
Keyword Text
Electromagnetic wave propagation is a simple and beautiful phenomenon, but
its rigorous mathematical derivation from Maxwell's equations is formidable.
This article makes many of the concepts visible and plausible using only
mathematics available to college freshmen and taught today in most high
schools.  Those who are familiar with the subject will appreciate the simple
and direct way in which Dr. Friis' transmission formula is derived.  This
derivation is new and is published here for the first time.  (Abstract source






Optimization of Space Antenna StructuresTitle Text
Heer, E. and Yang, Jann-nanAuthor Text
Technical Memorandum 33-472, 1 April 1971.Source Text
Keyword Text
This report develops an optimization scheme which can readily be applied to
optimum design of space antennas as well as to the evaluation and
comparison of antenna concepts, antenna structural types, and antenna
structural materials.  The objective function is either cost or weight; the
design variables are diameter, weight per unit area, manufacturing precision
measure, and sizes of structural elements. With system requirements such
as antenna gains, communication frequencies, etc., as constraints, the
objective function is minimized with respect to the design variables.  Through
this optimization process, it can be demonstrated whether the effort of
improving a particular technology, such as manufacturing, has advantages
under certain operational requirements.  (Abstract source unknown, technical






The simple logic of radar avoidance actionTitle Text
Inglesby, J. V.Author Text
Journal of the Institute of Navigation, Vol. 24, No. 2, pages 219-32; April, 1971.Source Text
aircraft, radio direction-finding, aircraft radar
navigation, avoidance aids, right of way aspect, rules
of the air application
Keyword Text
In this paper the basic principles of avoidance action are developed.  It is
shown that a  unique set of rules exists which will guarantee the safe
passage of converging aircraft;  when two are involved, if either, or both
simultaneously, act according to these rules, it  is impossible to have an
accident whatever the situation.  (This assumes inerrant  assessments on the
part of Controllers, and it also assumes that the uncontrolled aircraft
continues on course.)  The rules are consistent with the Rules of the Air.






Get the Facts Behind Mini SpecsTitle Text
Milstead, F. C.Author Text







Naval Security Group Activity, Homestead, Florida, Land  Acquisition.




Assistant Secretary of the Navy, Installations and Logistics, Washington,
D.C., 15 pages; April, 1971.
Source Text
environmental surveys, land acquisition, Florida, naval
research, buffers, swamps, environmental impact
studies, homestead (Florida), NTISEIS
Keyword Text
The action reported involves the acquisition of 567.97 acres  of unimproved
swampland to be used as a buffer zone on all  sides of the Navy's facility for
its anti-submarine high  frequency direction finder program.  No adverse






Echolocation in Bats:  Some aspects of Pulse DesignTitle Text
Novick, AlvinAuthor Text
American Scientist, vol. 59, no. 2, pp. 198-209, March-April 1971.Source Text
Keyword Text
During insect pursuits, landings, and obstacle evasions, bats alter the design
of their orientation pulses in ways which help us uncover the nature of their







A Vector Fix Procedure for High-Frequency Direction FindingTitle Text
Pope, J. W. R., Jr.Author Text
U. S. Naval Activity, Skaggs Island, Sonoma, California, National Academy of
Sciences National Research Council of the United States of America, United
Stats National Committee International Union of Radio Science, April 8-10,
1971 Spring Meeting, Sponsored by USNC-URSI in cooperation with Institute




Application of statistical estimation techniques, which are basically linear, to
the inherently nonlinear radio position location problem requires that a
suitable location for "linearization" be determined.  Typically, the linearization
is accomplished by a truncated Taylor series expansion about a point
"sufficiently" near the position to be estimated.  Use of Newton-Raphson
iteration to locate such a point suffers from convergence risks and increased
computation requirements.  This paper presents a novel, economical method
for obtaining such linearization points in the high-frequency direction-finding
problem.  Describing vectors of "bearing planes" defined for each station
contributing bearing angles are transformed to a common, earth-centered
coordinate system.  Cross products of all pairs of such bearing plane vectors
yield the lines of intersection, which in turn intersect the earth's surface near
the position to be estimated (at vertices of the "cocked hat").  After resolution
of antipodal ambiguity, the desired linearization point is obtained by forming
the weighted centroid of bearing plane intersection vectors.  (Abstract source






Effective Measurements Using Digital Signal AnalysisTitle Text
Roth, P. R.Author Text
IEEE Spectrum, pp. 62-70, April 1971.Source Text
Keyword Text
In order to be effective, measurements must be unambiguous and
quantitative, which is only possible when such measurements yield numerical
values that can attach to a given aspect of the system being measured in
only one way and have only one interpretation.  This article discusses the use
of correlation, transfer, and coherence functions in obtaining such
measurements.  (Abstract source unknown, formal literature, English






Accuracy of Direction Finding in the Case of Multilevel Signal
Quantization
Title Text
Samsonenko, S. V.Author Text
Radio Engineering, vol. 25/26, no. 4, pp. 122-4, April 1971.Source Text
Keyword Text
The direction finding error (the asymptotic dispersion of the bearing estimate)
is calculated, and its dependence on the number of quantization thresholds is







Accuracy of direction finding in the case of multilevel signal
quantization
Title Text
Samsonenko, S. V.Author Text
Radiotekhnika, pages 91-3, Translation: Telecommunications and Radio
Engineering, Part 2 (Radio Engineering), Vol. 26, No. 4, pages 122-4; April,
1971.
Source Text
radio direction-finding, signal processing, multi level
signal quantization, asymptotic dispersion of the
bearing estimate, radar  systems, noise intensity,
multi sample packet, radio direction finding, discrete
antenna  scanning, optimal methods
Keyword Text
The direction finding error (the asymptotic dispersion of the bearing estimate)







Propagation Mode Angular Width MeasurementsTitle Text
Sherrill, W. M. and Smith, G. A.Author Text




Estimates of propagation mode angular widths are given based on
interferometric visibility function measurements.  Baselines of 5, 50, 150, and
300 m are used oriented perpendicular to the plane of incidence.  A sum-and-
difference phasemeter with CRT was instrumented to read out phase
difference plus the antenna sum-and-difference amplitudes for each baseline.
Sum-and-difference intensity ratios are interpreted by the visibility function for
mode angular width.  Measured phase variation with time provides a
concurrent measure of apparent direction scintillation.  Angular widths
measured at frequencies less than 25 MHz show a variation from
approximately 3º to « 1º (unresolved at 20λ, 300 m).  (Abstract source






Interferometric Direction Finding on a FM/CW IonosondeTitle Text
Sherrill, W. M., Green, T. C. and Martin, P. E.Author Text
Radio Science, vol. 7, no. 2, pp. 251-256, February 1972, Southwest




The direction  finding interferometer measures the azimuth and elevation of
incident propagation modes by simultaneous solution of the measured phase
difference along crossed baselines.  This paper briefly describes the
application of DF interferometry to linear FM/CW ionospheric sounding
(Fenwich, 1966).  Experimental results verify the feasibility of continuous
azimuth and elevation measurement on oblique incidence propagation modes
resolved by an FM/CW sounder.  The capability for concurrent mode
polarization measurement is also discussed.  ABSTRACT NO. 2:  DF
interferometry on a FM/CW sounder has been successfully performed using a
3-element crossed baseline array and twin channel receiver modified for linear
FM synthesis.   Measured baseline phase differences were used to compute
incident azimuth and elevation.  Phase ambiguities were resolved by prior
knowledge of the sounder location.  Groundwave azimuth measurements
verified instrumentation and DF technique.  Measurements on cooperative
FM/CW targets in Pueblo and Boulder, Colorado, showed essentially
constant azimuth within ±2º, commensurate with ionospheric lateral deviation
effects.  Corresponding deviation data showed increasing elevation angle with
frequency indicative of increasing ray penetration. In the absence of spectral
analysis, DF mode resolution was provided by the CRT phase display.  A
technique to provide mode delay resolution plus azimuth, elevation, and
polarization data is briefly described.  ABSTRACT NO. 3:  DF interferometry
on an FM/CW sounder has been successfully performed using a three-
element crossed baseline array and twin channel receiver modified for linear
FM synthesis.  Measured baseline phase differences obtained from a sum-
and-difference CRT phase display were used to compute incident azimuth and
elevation.  Phase ambiguities were resolved by prior knowledge of the sounder
location.  Measurements in San Antonio, Texas, on cooperative FM/CW
targets in Pueblo and Boulder, Colorado, showed essentially constant
azimuth within ±2º, commensurate with ionospheric lateral deviation effects.
Corresponding elevation data showed increasing elevation angle with
frequency indicative of increasing ray penetration.  The azimuth/elevation
measurements were made without benefit of IF spectral analysis for time-
delay-mode resolution.  Consequently, measurements were successful over
Abstract Text
those frequency ranges at which the sounder signal dominated interfering
stations.  This limitation would be eliminated by the use of cross-spectrum
analysis at the receiver output.  (Abstract source unknown, formal literature,





Ground-Interference Pattern or 16 KHz Radio Waves during Summer DaysTitle Text
Smeathers, J. R.Author Text
Proc. IEE, vol. 118, no. 3/4, pp. 515-518, April 1971.Source Text
Keyword Text
Results are presented from measurements of the signal strength made in an
aircraft flying northwards from the 16 kHz transmitter GBR, Rugby,, England,
on four days in June 1969, near the epoch of maximum solar activity.  The
interference pattern due to the combination of ground and sky waves is found
to change significantly with local time, whereas the change between different
days at the same local time is small, even though the conditions of magnetic
and solar activities have changed.  This implies that, for the present
observations, the influence of the Sun's position was more marked than  that
of the magnetic or solar conditions.  The pattern is similar to,  but extends,
those of Budden, Ratcliffe and Wilkes3 and of Weekes4, which were also
made at solar maximum.  (Abstract source unknown, formal literature,






Evidence of Radio Pulses at 2 MHz from Cosmic Ray Air ShowersTitle Text
Stubbs, T. J.Author Text







Advanced Research in Propagation Techniques.  <NOTE> Final  Report.
20 Feb 70-19 Feb 71
Title Text
Waterman, Jr, Alan T.Author Text
Stanford Univ Calif Stanford Electronics Labs. Report SU-SEL-71-010-ECOM-
0138-F, 19 pages; April, 1971.
Source Text
microwaves, over-the-horizon detection, antenna arrays,
propagation, data processing systems, scattering,
scanning, radio frequency, Doppler effect, tropospheric
propagation, NT 5A-
Keyword Text
The report summarizes briefly the work performed under the  subject contract
on the use of a wave-front sampling antenna  array in beyond-the-horizon
propagation measurements. CW  signals from a stable 3 GHz source are
transmitted over a  102-mile transhorizon path. At the receiving site, an array
of  twelve spaced antenna elements is used to sample the arriving  wave front.
Amplitude and phase at each element are sampled in  near simultaneity and
stored on digital magnetic tape. The  processed data are then presented in
various forms: antenna  scans in angle-of-arrival, Doppler spectrum of the
signal as  received on one antenna element, Doppler spectrum of the  signal
as received on the array of elements when phased so as  to point in particular
directions, distribution of signal  level, and space correlation of the received
signal. These  processed data are then interpreted in terms of a flexible
model of atmospheric structure.  The model contains two  component parts: a
distributed turbulent structure which  scatters the wave incoherently with a
scattering cross section  which varies inversely as some power of the scatter
angle, and  a stratified layer structure which reflects the wave  coherently. The
analysis permits a quantitative evaluation of  the role played by these two
processes. Meteorological  measurements with an airborne microwave






Generation, Detection and Propagation on the Earth's Surface of HF and
VHF Radio Surface Waves
Title Text
Wickersham, Jr., A. F.Author Text
Nature Physical Science, vol. 230, pp. 125-130, 5 April 1971.Source Text
Keyword Text
Wave launchers have been developed to generate and detect  radio surface
waves which are guided by the Earth's surface.  Although surface waves have
been studied for more than seventy years, previous experiments have been
restricted to the detection of the small ground wave component radiated by
conventional antennas.  (Abstract source unknown, formal literature, English















The location of lightning and its relation to precipitation detected by
radar
Title Text
Austin, G. L., Stansbury, E. J.Author Text
McGill University, Montreal, Quebec, Canada, Journal of Atmospheric and
Terrestrial Physics, Vol. 33, No. 5, pages 841-4; May, 1971.
Source Text
atmospheric precipitation, lightning, precipitation,
radar, sferics
Keyword Text
Lightning flashes are located by observing sferics using three spaced, loop
aerial direction  finders.  The positions of the events are plotted on weather
radar maps.  The main  conclusion is that the electrical events seem to be






HF/DF System Studies and Directional Propagation ResearchTitle Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
Report No. 43, RRL No. 390, ECOM-0097-10, Contract No. DAAB-07-69-C-
0097, University of Illinois, Urbana, Illinois, May 1971.
Source Text
Keyword Text
The continuation and extension of the studies and investigations leading
toward the design of a completely automatic radio direction (and position)
finder system for the HF range are being done under three tasks.  The
specific tasks are concerned with simulation studies, HF radiolocation
systems engineering, and HF directional propagation research.  The tenth
quarterly report covers the preparation and performance of experiments,
simulations and equipment modifications and/or extensions of recent past
work, all of which are directed toward meeting the principal objectives of the
contract.  A minicomputer-type data processing system for on-line control
and data analysis of a radiolocation system was ordered and special
computer training was provided for operators and programmers.  Initial
estimates have been made of certain parameters for the "frequency-time-
range displacement problem."  (Abstract source unknown, report, English






Fitting Two Incident Plane Waves to the Amplitude and Phase Observed
at the Corners of a Parallelogram
Title Text
Barber, N. F.Author Text
Victoria University, Wellington, New Zealand, 11 May 1971.Source Text
Keyword Text





The Study of Sea Waves by the Diffraction of Radio WavesTitle Text
Barber, N. F.Author Text
Notes for a seminar, Cooperative Institute for Research in Environmental
Sciences, University of Colorado, Boulder, Colorado, Spring 1971.
Source Text
Keyword Text
The radio diffraction method promises easy and rapid ways of getting
adequate data about sea waves, from which one might hope to develop good
rules for forecasting waves from knowledge of the wing.  Of the methods
mentioned here those that seem most promising are:  1) A shore based
station using a direction transmitter.  2) A ship-borne system distinguishing
wave orientation by Doppler shift.  3) An air-borne system distinguishing wave







High-Frequency Backscatter from Terrain with Cement-Block WallsTitle Text
Barnum, J. R.Author Text




The measurements of high-frequency (HF) radar cross sections (RCSs) σ of
trees on a large flat field were reported a few years ago by Steele.  This work
used a special adaptation of the standing-wave method to 26 MHz.  Shortly
afterward, the present author used the same apparatus to measure the
(RCSs) of cement walls erected on the same terrain.  Wall sizes ranged from
5 ft high by 10 ft wide to 20 by 20 ft.  Angles of elevation Ψ ranged from 2.5 to
22.5º.  Using vertical polarization (E field in the plane of incidence), cross
sections increased with wall size.  When a wall was thoroughly dampened, σ
increased by 3 to 13 dB, depending on Ψ, and wall size over σ was obtained
when the wall was dry or partly damp.  Chicken wire covering increased the
10- by 10-ft wall's cross section by 10 dB.  Using horizontal polarization,
cross sections were immeasurable for the smaller walls.  For the 20- by 20-ft
wall, σ was a smoothly increasing function with Ψ.  When this wall was wet,
its cross section increased by 4 dB.  The wall-ground combination was
treated as a corner reflector, using a theory based on physical optics.  The
theory compares fairly well to experimental cross sections for the 20- by 20-ft
wall.  Extrapolation of the theory suggests that a 150-ft high by 100-ft wide
building could have a cross section approaching 104 m2 at 26 MHz.(Abstract






Computation of the Spatial Correlation of the Ocean Surface, via the
FFT.   <NOTE>  Technical Memo.
Title Text
Cron, Benjamin F.Author Text
Naval Underwater Systems Center Newport R I., Report NUSC-TM-TAll-120-
71, 13 pages; May, 1971.
Source Text
ocean surface, Fourier analysis, ocean waves, spectrum
analysis, spatial distribution,  correlation
techniques, angle of arrival, numerical integration,
fast Fourier transforms,  computer programs, MOST
project-3, Acoustic reflection, Underwater sound
signals, NTISDODXA
Keyword Text
The statistical properties of signals reflected from the ocean surface depends
on the  stochastic properties of the surface.  An example of this is the
prediction of the average  energy reflected from the surface as a function of
angle of incidence.  To evaluate this  quantity, it is necessary to know the
spatial correlation of surface heights.  Measurements  or assumptions of the
directional wave spectrum of the ocean are first obtained. The  spatial
temporal correlation of the ocean surface is expressed in terms of this
directional  wave spectrum.  This memorandum describes a method of
evaluating this expression by  means of the Fast Fourier Transform (FFT)
Since the FFT method is much faster than the  usual numerical integration
method, it is highly desirable for experimental data.  This  memorandum







The Reflection of Radio Waves From Ionospheric Irregularities, at
Vertical Incidence
Title Text
Hibberd, F. H.Author Text
J. Atmos. Terrest. Phys., vol. 33, pp. 783-95, May 1971.Source Text
Keyword Text
When a radio wave is reflected at vertical incidence from a horizontally
stratified ionosphere which contains random irregularities of electron density,
the downcoming wave consists of a cone of rays apparently scattered back to
the receiving point by the irregularities.  However, there has hitherto been no
clear description of how the scattering occurs.  It is suggested here that the
oblique rays are partially or totally reflected in the backwards direction from
irregularities situated at or near the apex of the ray trajectories.  The width of
the angular spectrum of the downcoming wave is determined by the intensity
∆N/N of the irregularities.  ∆N/N is deduced to be of the order of 0·01.  The
rays received at the ground appear to come from a virtual diffracting screen
located at the virtual height of reflection.  When field-aligned irregularities are
present, reflection occurs where the rays are perpendicular to the elongation.
This restricts the angular spectrum in the meridian plane and produces a
north-south elongation of the ground pattern with an axial ratio r = cosee I,
where I is the magnetic dip.  An explanation is given of why a ground pattern
produced by transmission is more elongated than one produced by reflection.







Analysis of an Electronic Fence Element for a Vehicle Location SystemTitle Text
Kaplan, G. S.Author Text




As the present time there is much interest in vehicle location systems [1]-[3].
 For certain applications [4]-[7]- precise location of the vehicle is not needed
and determination that the vehicle is within a zonal area of the city is
sufficient.  This paper considers a vehicle location system in which an array of
transmitters forms an "electronic fence" along the zone boundaries.  As it
passes through the electronic fence a suitably equipped vehicle receives and
stores the zonal location information.  This information is sent by the vehicle
to a central location via a separate radio channel after receiving an
interrogation message.  The analysis of the communication performance of
the short-range communications link between the zonal transmitters and the
vehicle is the concern of this paper.  Design curves and formulas are
presented that allow performance calculations to be made.  The implications
of this predicted communication performance to a vehicle locator system are
then considered.  Most of the results obtained are directly applicable to a
general class of vehicle location systems, which utilized the proximity of a
vehicle to some coded electronic signpost to determine the vehicle's location.
The electronic fence is a special case of the proximity-type system.







Analysis of an Electronic Fence Element for a Vehicle Location SystemTitle Text
Kaplan, Gerald S.Author Text




At the present time, there is much interest in vehicle location systems.  For
certain applications, precise location of the vehicle is not needed and
determination that the vehicle is within a zonal area of the city is sufficient.
This paper considers a vehicle location system in which an array of
transmitters forms an "electronic fence" along the zone boundaries.  As it
passe through the electronic fence, a suitably equipped vehicle receives and
stores the zonal location information.  This information is sent by the vehicle
to a central location via a separate radio channel after receiving an
interrogation message.  The analysis of the communication performance of
the short-range communications link between the zonal transmitters and the
vehicle is the concern of this paper.  Design curves and formulas are
presented that allow performance calculations to be made.  The implications
of this predicted communication performance to a vehicle locator system are
then considered.  Most of the results obtained are directly applicable to a
general class of vehicle location systems, which utilize the proximity of a
vehicle to some coded electronic signpost to determine the vehicle's location.
The electronic fence is a special case of the proximity-type system.






Modeling an instrument landing system at microwave frequencyTitle Text
Lucas, J. G.Author Text
University Sydney, NSW, Australia, Proceedings of the Institution of Radio
and Electronics Engineers, Australia, Vol. 32, No. 5, pages A24, May, 1971.
Source Text
aerospace instrumentation, modeling, navigation, radio
direction-finding,  radio navigation, instrument
landing systems, microwave frequency, glide path shape,
theoretical analysis,  in flight measurement, one
thirtieth scale model, results
Keyword Text
Abstract only given substantially as follows.  Attempts have been made in the
past to  calculate the shape of the path which will be obtained at a particular
site, but  correspondence between the theoretical analysis and in flight
measurements has not been  good.  In order to study these problems a one
thirtieth scale model of an Instrument  Landing System Glidepath has been
built at the Electrical Engineering School of the  University of Sydney.  A
Glidepath which is very close to the theoretical expectation has  been
obtained.  The model will be described and some of the interesting results






HF Interferometer and SSL SystemTitle Text
Martin, P. E., Mathews, R. B. and Sherrill, W. M.Author Text
Report No. ECOM-0113-6, Contract No. DAAB07-69-C-0113, May 1971.Source Text
Keyword Text
The comparative bearing tests between the DF Interferometer and the AN/TRD-
15 reported in Quarterly Report No. 5 were expanded in scope to include DF
data from the analog interferometer, extend the frequency range to 30 MHz
(monopole Doppler tested to 20 MHz), and repeat the 2-10 MHz tests using
quadrature crossed loops in both the AN/TRD-15 and interferometer arrays.
The numerous changes to hardware, software, and operating procedures
needed to prepare for the expanded tests are detailed.  (Abstract source






The Magnetic-Field Geometry of Jupiter and Its Relation to 10-Modulated
Jovian Decametric Radio Emission
Title Text
Ness, N. F. and Schatten, K. H.Author Text
The Astrophysical Journal, vol. 165, pp. 621-631, 1 May 1971.Source Text
Keyword Text
Observations of the Io-modulated Jovian decametric radio emission have been
compared with calculations of the magnetic-field line passing through Io.
Calculations of the angle between the Earth and the magnetic-field line near Io
and both the northern and southern intersections of that field line with the
surface of the planet were undertaken.  Four emission sources favorable for
synchrotron emission were located by presuming that the angle of
intersection between the Earth and the north-(or south-) threaded field was
near 90º and that the declination of Io was positive.  These four sources
correspond closely to the three major observed emission regions and to one
region infrequently observed.  These calculations imply little distortion of the
Jovian magnetic field by Io.  This assumption is quite reasonable as the
Moon, an object similar in size and density to Io, produces little effect upon
the interplanetary magnetic field.  A mechanism by which Io could stimulate
the emission is presented that is consistent with the calculations conducted.







Study of Random Movements of E- and F-Region Irregularities over
Waltair, India
Title Text
Rao, B. R. and Sastri, J. H.Author Text







Relative Performance of Small-Aperture HF/DF SystemsTitle Text
Scott, L.Author Text
Electronic Warfare laboratory, Fort Monmouth, New Jersey, May 1971.Source Text
Keyword Text
The relative performance of several current rotating small-aperture high
frequency direction finding systems are compared.  The aperture size of these
systems is much less than one tenth of a wavelength.  Systems discussed
are the simple loop, tiltable rotating vertical loop, coaxial spaced loop, and the
short-baseline vertical dipole interferometer.  The frequency range of interest
is 2-20 MHz with major emphasis given to the 4-10 MHz range.  Relative
performance characteristics of interest are:  (1) aperture size and
compactness; (2) sensitivity; (3) method of bearing determination; (4) bearing
sensing; (5) elevation angle determination; (6) environmental susceptibility; (7)
modulation tolerance; (8) bearing accuracy and dispersion.  Comparison is
based on the use of the latest techniques in antenna design and signal
processing.  Relative performance test data from these small-aperture DF
systems for ground-wave, sky-wave, and combination ground and sky-wave
signals is discussed.  (Abstract source unknown, technical report, English






A Survey of HF Interferometry for Ionospheric Propagation ResearchTitle Text
Sherrill, W. M.Author Text
Radio Science, vol. 6, no. 5, pp. 549-566, May 1971.Source Text
Keyword Text
The transform relation between the field distribution and the angular spectrum
forms the basis for the application of interferometry to propagation research.
It is convenient to divide interferometry into instrumental combination and
transform techniques which measure these Fourier relations to provide
propagation mode resolution in terms of direction and angular width.
Conventional direction-finder instrumentation represents the limiting case of
single plane wave solution to the interference field.  Computer instrumented
interferometers and sampling arrays provide the capability for more general
wave field analysis based on non plane wave models.  This paper is a
summary of interferometry techniques for direction finding, angular spectrum,
angular width, and coherence ratio measurements and reviews the evolution of
interferometers for propagation research.  The reference list includes works
from the radio astronomy and propagation literature relevant to fundamental
interference analysis and interferometer instrumentation.  (Abstract source






A survey of H.F. interferometry for ionospheric propagation researchTitle Text
Sherrill, W. M.Author Text
Radio Science, Vol. 6, No. 5, pages 549-66; May, 1971.  Author employed:
Southwest Research Institute, San Antonio, Texas.
Source Text
electromagnetic wave interferometry, ionospheric
electromagnetic wave propagation,  ionospheric
measurement, radio equipment, HF, interferometry
techniques, direction finding, angular spectrum,
angular width,  coherence ratio measurements,
ionospheric propagation
Keyword Text
The transform relation between the field distribution and the angular spectrum
forms the  basis for the application of interferometry to propagation research.
It is convenient to  divide interferometry into instrumental combination and
transform techniques which  measure these Fourier relations to provide
propagation mode resolution in terms of  direction and angular width.
Conventional direction-finder instrumentation represents the  limiting case of
single plane wave solution to the interference field.  Computer  instrumented
interferometers and sampling arrays provide the capability for more general
wave field analysis based on non plane wave models.  The author gives a
summary of  interferometry techniques for direction finding, angular spectrum,
angular width, and  coherence ratio measurements and reviews the evolution






Survey of HF interferometry for ionospheric propagation research.Title Text
Sherrill, W. M.Author Text
Radio Science, Vol. 6, No. 5, pages 549-66, May 1971.  Author employed:
Southwest Research Institute, San Antonio, Texas
Source Text
interferometers, radio waves, propagation, ionosphereKeyword Text
This paper is a summary of interferometry techniques for direction finding,
angular  spectrum, angular width, and coherence ratio measurements and
reviews the evolution  of interferometers for propagation research.  The
reference list includes works from the  radio astronomy and propagation







Digital VOR navigation converter.Title Text
Somerlock, C. R., Lyons, J. C.Author Text
IEEE Proceedings, NAECON '71, National Aerospace Electron Conference,
Dayton, Ohio, May 17-19, pages 271-4,1971.
Source Text
air navigation, direction finding systemsKeyword Text
The digital VOR indicator described employs a custom designed large scale
"MOS"  integrated circuit, along with several commercially available IC's to
process VOR  measurement digitally and to present the pilot with a numeric,
hands-off presentation of  VOR radial.  Since the phase delay measurement







Phase Height Fluctuations in the Ionosphere between 130 and 250 kmTitle Text
Tolstoy, I.Author Text




Power spectra of CW phase-path sounders operating at 6·0, 4·8 and 2·4 MHz
often display peak or slope changes at periods in the 5-20 min range.  Plots
of these periods vs. real height tend to follow mean Väisälä frequency curves
calculated from Standard Atmosphere models.  This suggests that statistical
properties of CW phase-path sounder fluctuation can be used to monitor
certain mean physical parameters of the upper atmosphere.  (Abstract source






Compact angle measuring systems for H.F. skywavesTitle Text
Treharne, R. F., Johnson, W. B.Author Text
Proceedings of the Institution of Radio and Electronics Engineers, Australia,
Vol. 32, No. 5, page A12, May, 1971.  Weapons Research Establishment,
Adelaide, SA, Australia.
Source Text
measurement, radiowave propagation, receiving antennas,
HF skywaves, angle of arrival measurement, three
dimensions, large aperture aerial  systems, half
wavelength aperture equivalent system, receptors
interaction reduction, site  clutter
Keyword Text
Abstract only given substantially as follows.  The measurement of the angles
of arrival of  H.F. skywaves in three dimensions required for propagation
research has called for  relatively large aperture aerial systems, of the order of
a wavelength or so.  A system is  described in which a performance
equivalent to that of a half wavelength aperture is  maintained with
considerably reduced apertures.  The problem of interaction between  closely
spaced receptors is approached by the use of small loaded dipoles with
semiconductor amplifiers:  a guard rail system is used to give less






A comparison of ILS glide path antenna systemsTitle Text
Willoughby, W. G.Author Text
Proceedings of the Institution of Radio and Electronics Engineers, Australia,
Vol. 32, No. 5, page A24, May, 1971.
Source Text
antennas, radio direction-finding, radio navigation,
ILS glide path antenna systems, vertically directive
image antenna systems, nonvertically  directive images
antenna systems, non-image antenna systems, performance
comparison,  applications
Keyword Text
Abstract only given substantially as follows.  Various ILS Glide Path Antenna
systems are  analyzed from the point of view of the ground plane required to
effectively establish the  glide path patterns in space, and the freedom from
reflections which can be expected from  obstructions on the approach path.
Two broad groups of antenna systems are considered:   (a) Image antenna
systems which are sub-divided into two further categories, viz. those  which
have inherent vertical directivity in the array amplitude pattern and those which
 have no inherent vertical directivity.  (b) Non-image antenna systems, such
as the Redlich  glide path antenna.  The comparative performance of these







Proceedings of the Fourth Allerton-House Conference on HF Radio
Direction Finding and Radiolocation Research
Title Text
AnonymousAuthor Text
Albert D. Bailey (Editor), RRL Publication No. 389, Contract No. N00014-71-C-
0221, Robert Allerton park, Monticello, Illinois, 4 June 1971.
Source Text
Keyword Text
The purpose of this conference is to promote discussion between
Governmental, Educational and Industrial Groups on the "State-Of-the-Art"
and Science of Radio Direction Finding, Radio Position Finding, Directional
Radio Propagation; and to explore, where possible, the future direction of
these research efforts, based on user requirements.  The General Theme of
this Conference:  "D/F In The "70's", with subtopics; 1) RDF Systems; 2)
Radiolocation Systems; 3) Modeling and Simulation Studies; 4) HF
Directional Propagation Research; and 5) Instrumentation.  (Abstract source






Radio Detection FinderTitle Text
AnonymousAuthor Text
Patent No. UK 1237361, Assignees:  Marconi Co. LTD., filed 17 August,
1965, Original Patent Appl. No.:  UK 11638/64, Priority Date:  12 October
1964, 30 June 1971.
Source Text
radio direction finding, radio detection finder,
capacitive goniometer, multiple aerial array, CRT,
goniometer
Keyword Text
It has a wide aperture multiple aerial array whose output is summed by a
goniometer and then detected and differentiated.  The position f the
Goniometer at which maximum change occurs in the differential signals is
indicative of the input signal direction.  The change may be displayed on a
calibrated CRT.  The goniometer may be of the capacitive type.  (Abstract






Ionospheric Undulations Following Apollo 14 LaunchingTitle Text
Arendt, P. R.Author Text







The Application of Linear Arrays to Direction-FindingTitle Text
Bailey, A. D. and Dyson, J. D.Author Text
Presented at the Fourth Allerton Conference on Radiolocation Research,
Allerton Park, Monticello, Illinois, 4 June 1971.
Source Text
Keyword Text
The successful application of large antenna arrays in the field of radio
astronomy suggests that similar systems might be used for HF radio
direction finding when the direction of arrival of signals in the vicinity of the
zenith is of concern.  Any practical size array will result in less resolution at
HF than that now achievable in radio astronomy applications, however, an
order of magnitude or more change in resolution would still provide
performance which is consistent with present direction finding requirements.
Under a contract with the Army material Corps, the University of Illinois has
been studying some of the characteristics and limitations of moderate size
arrays when used for the determination of arrival information on high angle
waves in the HF range of frequencies.  We have chosen as a model for study,
a cross configuration of two linear arrays of a length such that they would
form the diagonals of a square forty-acre field, i.e., a length of 570 meters.
This is equivalent in size to many present dy Wullenweber arrays.  It is of
interest to consider some basic array theory as applied to the arrays of this
size when used from 2 to 32 MHz.  (Authors' abstract, presentation, English






Three Transmitter Experiments in Radiolocation ResearchTitle Text
Bailey, A. D. and Walton, E. K.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
Research indicates that there are traveling-wave-like disturbances in the
ionosphere which appreciably perturb the angle of arrival of short range high
angle signals but which are also predictable in a quantitative way.  This paper
looks at the possibilities of measuring certain parameters which characterize
these effects in real time at a few points in the neighborhood of interest and
extrapolating that information to other points in the region.  These
extrapolations may be moved forward and backward in time for intervals of 10
to 20 minutes and over spatial regions having diameters of 100 to 200
kilometers.  These conclusions are based upon the experimental findings in
the authors' research as well as that of Munro in Australia and Davies and
Jones at ESSA.  The immediate  problem  is to measure effectively the
velocity vector of the traveling-wave-like disturbance and its amplitude
distribution as a function  of time and lateral extent.  Several methods for
measuring tilts and drifts in the ionosphere are listed.  (Abstract written for
purpose of this publication by Southwest Research Institute, proceedings,






Three Transmitter Experiments in Radiolocation ResearchTitle Text
Bailey, A. D. and Walton, E. K.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, RRL Publication No. 389, UILU-ENG-71-
2542, Robert Allerton Park, Monticello, Illinois, 2-4 June 1971.
Source Text
Keyword Text
There is a strong implication that there are traveling wave-like disturbances in
the ionosphere which appreciably perturb the angle of arrival of short-range
high-angle signals, but which are also predictable in a quantitative way.  If
certain parameters which characterize these effects are measured in real time
at a few points in the neighborhood of interest, extrapolations can then be
made to other points in the region.  These extrapolations may  be moved
forward and backward in time for intervals of 10 to 20 minutes and over spatial
regions having diameters of 100 to 200 kilometers.  These conclusions are
based upon the experimental findings.  The immediate problem herein is to
measure effectively the velocity vector off the traveling wave-like disturbance
and its amplitude distribution as a function of time and lateral extent.   The
authors have instrumented the experiment to have both the widely spaced
transmitter capability and the closely spaced receiver capability.  The
complete experiment will permit one to make comparisons, draw inferences
and, hopefully, reach a decision as to the best way to solve a particular
problem.  (Abstract written by Southwest Research Institute for purpose of






Feedback and FeedforwardTitle Text
Bailey, Albert D.Author Text
Proc. Fourth Allerton-House Conference on HF RDF and Radiolocation
Research, University of Illinois, Urbana, Illinois, 4 June 1971.
Source Text
Keyword Text
The author relates his conclusions on the state of radio direction finding
following his travels and experiences over recent years.  He relates his
observations in the areas of (1) the importance of the RDF site, (2) symmetry
of RDF array, (3) dealing with the complexity of the primary element in RDF
which is the wave collector, (4) the importance of making a sufficient number
of measurements, (5) noise level, (6) problems posed by  both passive and
active radiolocation systems at HF, (7) the question of what minimum
ancillaries are needed for adequate probing of the ionosphere overhead and in
the near neighborhood to help solve  existing problems.  (Abstract written by
Southwest Research Institute for purpose of this publication, presentation,






Feedback and FeedforwardTitle Text
Bailey, Albert D.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
The author describes the conclusions he has reached on the state of the art
and science of direction finding.  In particular, his discussion includes the
importance of the RDF site, symmetry, and number of measurements.  He
also talks about complexities, noise level, and costs. (Abstract written for
purpose of this publication by Southwest Research Institute, proceedings,






Proceedings of the Fourth Allerton-House Conference on HF Radio
Direction Finding and Radiolocation Research
Title Text
Bailey, Albert D. (Ed)Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
The purpose of this conference is to promote discussion between
governmental, educational and industrial groups on the "state of the art" and
science of radio direction finding, radio position finding, directional radio
propagation; and to explore, where possible, the future direction of these
research efforts, based on user requirements.  The general theme of this
conference is "D/F in the '70s," with subtopics RDF Systems, Radiolocation
Systems, Modeling and Simulation Studies, HF Directional Propagation
Research, and Instrumentation.  (Abstract taken from editor's foreword,






The Prediction of Diurnal Deviation EffectsTitle Text
Beckwith, Roy I.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
The problem of predicting expected mean angle-of-arrival deviations from a
great circle path due to a large scale diurnal ionospheric tilt effects is
discussed.  A technique for obtaining approximate values for these predicted
deviations is presented.  This technique involves the use of the ITS
ionospheric predictions in conjunction with an approximate ray tracing
procedure.  The main features and limitations of this prediction technique are
illustrated, and preliminary results are presented and compared with
experimental HF data collected during 1967 over a 1330 km path between
Houston, Texas and Urbana, Illinois.   (Author's abstract, proceedings,
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Source Text
Keyword Text
The problem of predicting expected mean angle-of-arrival deviations from a
great circle path due to large scale diurnal ionospheric tilt effects is
discussed.  A technique for obtaining approximate values for these predicted
deviations is presented.  This technique involves the use of the ITS
ionospheric predictions in conjunction with an approximate ray tracing
procedure.   The main features and limitations of this prediction technique are
illustrated, and preliminary results are presented and compared with
experimental HF data collected during 1967 over a 1330 km path between
Houston, Texas, and Urbana, Illinois.  (Author's abstract, proceeding, English






Single-Antenna, FM/CW Vertical Incidence SoundingTitle Text
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Source Text
Keyword Text
The low peak transmitted power and substantial immunity to interference
inherent in the linear FM/CW waveform have suggested the design of a
vertical incidence ionosonde.  Due to the siting constraints, isolation between
the transmitted and received signals cannot be conveniently accomplished, in
many instances, by the use of separate antennas for transmission and
reception.  When a single antenna is employed, the transmitted signal must
be commutated to permit reception.  The implications of commutation with
respect to the range visibility function are discussed.  It is anticipated that a
demonstration of a prototype sounder will be presented.  (Authors' abstract,
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Bennett, S. M. and Woolhiser, W. E.Author Text
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Source Text
Keyword Text
The low peak transmitted power and substantial immunity to interference
inherent in the linear FM/CW waveform have suggested the design of a
vertical incidence ionosonde.  Due to the siting constraints, isolation between
the transmitted and received signals cannot be conveniently accomplished, in
many instances, by the use of separate antennas for transmission and
reception.  When a single antenna is employed, the transmitted signal must
be commutated to permit reception.  The implications of commutation with
respect to the range visibility function are discussed.  It is anticipated that a
demonstration of a prototype sounder will be presented.  (Authors' abstract,






The Effectiveness of Spectrum and Azimuth Spread Measurements in
Detecting Sidescatter
Title Text
Blair, J. C.Author Text
Proc. Fourth Allerton-House Conference on HF RDF and Radiolocation




Radio DF measurements made form HF signals of unknown origin can be
considerably in error due to off-path reception from ground sidescatter.
Sidescatter signals are received with greater spectrum and azimuth spread
than those propagated via great circle.  An experiment was conducted over
two paths (1300 and 2300 km) to determine the effectiveness of spectrum and
azimuth spread measurements in determining if a received signal is
propagated via sidescatter or great circle.  An experiment was conducted over
two paths (1300 and 2300 km) to determine the effectiveness of spectrum and
azimuth spread measurements in determining if a received signal is
propagated via sidescatter or great circle.  The fading component of the
complex spectrum was found to provide most of the detection capability.
From fading spread measurements, about 75 percent of sidescatter could be
detected with an estimated 95 percent probability of success over the shorter
path.  From azimuth spread measurements (1300 km path), about 85 percent
of sidescatter could be detected with an estimated 95 percent probability of
success.  The spread measurements over the long path proved to be less
effective in sidescatter detection.  The overall results of the experiment
indicate that an effective detection system can be designed for unknown
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Source Text
Keyword Text
Radio DF measurements made from HF signals of unknown origin can be
considerably in error due to off-path reception from ground sidescatter.
Sidescatter signals are received with greater spectrum and azimuth spread
than those propagated via great circle.  An experiment was conducted over
two paths (1300 and 2300 km) to determine the effectiveness of spectrum and
azimuth spread measurements in determining if a received signal is
propagated via sidescatter or great circle.  The fading component of  the
complex spectrum was found to provide most of the detection capability.
From fading spread measurements, about 75 percent of sidescatter could be
detected with an estimated 95 percent probability of success.  The spread
measurements over the long  path proved to be less effective in sidescatter
detection.  The overall results of the experiment indicate that an effective
detection system can be designed for unknown paths.  (Author's abstract,
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Castles, M. P., Fogwell, J. W., Green, T. C. and Moore, J. D.Author Text
Proc. of the Fourth Allerton-House Conf. on HF RDF and Radiolocation
Research, 4 June 1971.
Source Text
Keyword Text
HF and VHF coaxial spaced loop antenna designs are reviewed for various
applications.  Bearing accuracy, polarization response, sensitivity, response
time, sensing methods and other performance characteristics are reviewed.






Measurements of total electron content by means of satellite radio
emissions.  Ionospheric total  electron content measurement by satellite
radio emissions
Title Text
Checcacci, P. F.Author Text
In: Physics of the upper atmosphere; International School of Atmospheric
Physics, Course, 1st, Erice, Italy, June 15-29, 1970, Proceedings. (A72-
25834 11-13) Bologna, Editrice Compositori, 1971, pages 139-167, 1971.
Author employed:  CNR, Instituto di Ricerca sulle onde Elettromagnetiche,
Florence, Italy
Source Text
ionospheric electron density, radio emission, satellite
transmission, signal measurement,  conferences, faraday
effect, ionospheric sounding, phase shift, polarization
(waves)
Keyword Text
Description of new methods for investigating the structure of the ionosphere
which are based on  the analysis of the modifications in amplitude, phase, or
polarization undergone by a radio wave  in crossing the ionosphere.  After a
brief introduction, the methods for measuring the so-called  `total electron
content' - i.e., the number of electrons present in the unit cross section
column up  to the satellite height - are presented.  This quantity is of great
importance for knowledge of the  ionization profile above the ionization
maximum.  The various methods are divided according to  the measured wave
parameters as follows: a method based on measurement of the angle of
arrival;  a method based on polarization measurements (Faraday); a method







Traveling Ionospheric Disturbances Observed at the Magnetic EquatorTitle Text
Cohen, R., Hooke, W. H. and Sterling, D. L.Author Text
Journal of Geophysical Research, vol. 76, no. 16, pp. 3777-3782, 1 June 1971.Source Text
Keyword Text
Electron concentration profiles taken every 3 min with an incoherent scatter
radar at the Jicamarca Radar Observatory (near Lima, Peru) sometimes
exhibit weak wavelike disturbances in the equatorial F region.  The associated
perturbations are typically of order ±1 to ±3% and their phase varies with
height.  The periods of the observed oscillations are roughly 20 min.  The
disturbances are also seen on ionograms taken simultaneously.  A
theoretical argument is advanced to the effect that the ionospheric
manifestation of a neutral wave packet differs near the magnetic equator from
that at temperate latitudes.  (Abstract source unknown, formal literature,






Special Considerations for Preemphasis Design in FM/FM SystemsTitle Text
Cox, D. C.Author Text
Proceedings of the IEEE, pp. 1017-1018, June 1971.Source Text
Keyword Text
A preemphasis technique is presented for an FM/FM system when the S
band receiver discriminator is operating in the vicinity of threshold.  The
resultant transmitter deviations are quite different from those obtained with a
standard 3/2 power taper and they conform more closely to minimum
deviation requirements.  (Abstract source unknown, formal literature, English
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Source Text
Keyword Text
This study concludes that the addition of a minicomputer to the RDF system
accomplishes four distinct improvements: (1) Data buffering improves the
storage density of data on magnetic tape from 20 percent to about 85 percent
of the maximum possible density; (2) Most system malfunctions are detected
immediately by examination of incoming data; (3) Azimuthal direction of
arrival can be calculated during the process of data buffering; (4) More involved
calculations can be performed at the field station by using the computer in an
off-line mode and providing the magnetic tape unit as an auxiliary memory.
(Abstract written for purpose of this publication by Southwest Research
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Source Text
Keyword Text
The RDF system located at the Bondville Road Field Station processes
signals received by a Wullenweber circularly directed antenna array (CDAA)
and generates both an analog display and a digital record of signal patterns.
This report is concerned primarily with the digital record.  Conclusion:  The
addition of a minicomputer to the RDF system accomplishes four distinct
improvements.  (1) Data buffering improves the storage density of data on
magnetic tape from 20 percent to about 85 percent of the maximum possible
density.  (2) Most system malfunctions are detected immediately by
examination of incoming data.  (3) Azimuthal direction of arrival can be
calculated during the process of data buffering.  (4) More involved calculations
can be performed at the field station by using the computer in an off-line mode
and providing the magnetic tape unit as an auxiliary memory.  (Abstract taken
from authors' opening paragraph and conclusion, proceeding, English
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Source Text
Keyword Text
The successful application of large antenna arrays in the field of radio
astronomy suggests that similar systems might be used for HF radio
direction finding when the direction of arrival of signals in the vicinity of the
zenith is of concern.  Any practical size array will result in less resolution at
HF than that now achievable in radio astronomy applications; however, an
order of magnitude or more change in resolution would still provide
performance which is consistent with present direction finding requirements.
Under a contract with the Army Material Corps, the University of Illinois has
been studying some of the  characteristics and limitations of moderate size
arrays when used for the determination of arrival information on high angle
waves in the HF range of frequencies.  We have chosen as a model for study
a cross configuration of two linear arrays of a length such that they would
form the diagonals of a square forty-acre field, i.e., a length of 570 meters.
This is equivalent in size to many present day Wullenweber arrays.  It is of
interest to consider some basic array theory as applied to the arrays of this
size when used from 2 to 32 MHZ.  (Abstract taken from authors' introduction,






Fade Rate CorrelationTitle Text
Epstein, M.Author Text




The purpose of this paper is to describe measurements of the limits of both
frequency separation and physical separation within which two transmitted HF
signals exhibit similar received fade rate characteristics.  The results of these
measurements provide insight into ionospheric coherent communications
bandwidths and into the ground area within which a coherent wavefront can be
received after ionospheric propagation.  The size of the coherent ground area
has application in the design of wide baseline antenna arrays.  The
experiment employed two mobile transmitters operating within several radio
frequency bands between 4 and 23 MHz.  N-S and E-W paths varying from
1000- to 5000-km were employed.  At each transmitting location the two
mobile transmitters were increasingly separated in range and subsequently in
azimuth, with respect to the receiver site, until appreciable differences in the
received signal strength fade rate characteristics were observed.  Similar
tests were performed by separating the transmitted radio frequencies.  An
additional experiment was performed with one transmitter operating at twice
the range of the other transmitter to determine if signals arriving at a receiver
site at similar azimuthal angles of arrival could be separately identified on the
basis of fade rate characteristics.  This present paper is a report of work in
progress; the results described here are preliminary.  Section II describes
radio wave fading phenomena, Section III deals with experimental
arrangements, and the results are described in Section IV.  (Author's
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The purpose of this paper is to describe measurements of the limits of both
frequency separation and physical separation within which two transmitted HF
signals exhibit similar received fade rate characteristics.  The results of these
measurements provide insight into ionospheric coherent communications
bandwidths and into the ground area within which a coherent wavefront can be
received after ionospheric propagation.  The size of the coherent ground area
has application in the design of wide baseline antenna arrays.  The
experiment employed two mobile transmitters operating within several radio
frequency bands between 4 and 23 MHZ.  N-S and E-W paths varying from
1000 km to 5000 km were employed.  At each transmitting location, the two
mobile transmitters were increasingly separated in range and subsequently in
azimuth, with respect to the receiver site, until appreciable differences  in the
received signal strength fade rate characteristics were observed.  Similar
tests were performed by separating the transmitted radio frequencies.  An
additional experiment was performed with one transmitter operating at twice
the range of the other transmitter to determine  if signals arriving at a receiver
site at similar azimuthal angles of arrival could be separately identified on the
basis of fade rate characteristics.  This present paper is a report of work in
progress; the results described here are preliminary.  Section II describes
radio wave fading  phenomena.  Section III deals with experimental
arrangements, and the results are described in Section IV.  (Author's
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The purpose of this paper is to describe measurements of the limits of both
frequency separation and physical separation within which two transmitted HF
signals exhibit similar received fade rate characteristics.  The results of these
measurements provide insight into ionospheric coherent communications
bandwidths and into the ground area within which a coherent wavefront can be
received after ionospheric propagation.  The size of the coherent ground area
has application in the design of wide baseline antenna arrays.  The
experiment employed two mobile transmitters operating within several radio
frequency bands between 4 and 23 MHZ.  N-S and E-W paths varying from
1000- to 5000-km were employed.  At each transmitting location the two
mobile transmitters were increasingly separated in range and subsequently in
azimuth, with respect to the receiver site, until appreciable differences in the
received signal strength fade rate characteristics were observed.  Similar
tests were performed by separating the transmitted radio frequencies.  An
additional experiment was performed with one transmitter operating at twice
the range of the other transmitter to determine if signals arriving at a receiver
site at similar azimuthal angles of arrival could b separately identified on the
basis of fade rate characteristics.  This present paper is a report of work in
progress the results described here are preliminary.  Section II describes
radio wave fading phenomena; Section III deals with experimental
arrangements; and the results are described in Section IV.  (Abstract taken
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This study is a comparison of the direction of arrival calculations for the sum,
difference and differential phase modes of a Circularly Disposed Antenna
Array (CDAA)-Direction Finding System.  The three methods of direction of
arrival calculation employ a digital computer to perform the necessary
computation.  The sum and differential phase mode calculators used in this
study are similar to those calculators which have been previously developed
and described elsewhere.1,2  The difference mode calculator has been
specifically developed for use in this comparison study.  The CDAA system
data used in this study has been generated with the simulation program
GCAAS.3  Ideal single signal, two signal wave interference and single signal
with noise conditions have been simulated.  (Authors' abstract, technical






Amplitude Studies of HF Auroral BackscatterTitle Text
Fahlsing, F. O. and Rao, N. N.Author Text
Proc. of the Fourth Allerton-House Conf. on HF RDF and Radio Location
Research, University of Illinois, Urbana, Illinois, 4 June 1971.
Source Text
Keyword Text
This report describes the measurement of the amplitudes of short pulses
propagated over a bistatic path involving auroral reflection.  The geometry of
the experiment is shown.  The transmitter is a Granger Stepped-frequency
pulse sounder with 20 kW peak power located near Rome, New York.  The
transmitter drives a 6-60 MHz log-periodic antenna directed at an azimuth of
330 degrees.  The receiving antenna is the University of Illinois Wullenweber
array located near Bondville, Illinois.  The ionosonde receiver and a separate
amplitude receiver were connected to the array through multicouplers.  The
amplitude receiver was tuned to 6.75 MHz (one of the Granger frequencies)
and a gain curve was obtained for signal strengths from 10--1000 µV.  The
detected output of the amplitude receiver was displayed on a cathode ray
oscilloscope (standard "A-scope" display) and photographed.  The boresight
of the receiving antenna was stepped from 345 degrees -45 degrees azimuth
in 15-degree steps at the rate of one step/min.  Oblique-incidence ionograms
and signal amplitude photographs were recorded each minute between 220
UT on March 10, 1971 and 1400 UT on March 11, 1971.  (Abstract taken from
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Source Text
Keyword Text
This report describes the measurement of the amplitudes of  short pulses
propagated over a bistatic path involving auroral reflection.  The geometry of
the experiment is shown.  The transmitter is a Granger stepped-frequency
pulse sounder with 20 kW peak power located near Rome, New York.  The
transmitter drives a 6-60 MHZ log-periodic antenna directed at an azimuth of
330 degrees.  The receiving antenna is the University of Illinois' Wullenweber
array located near Bondville, Illinois.  The ionosonde receiver and a separate
amplitude receiver were connected to the array through multi couplers.  The
amplitude receiver was tuned to 6.75 MHZ (one of  the Granger frequencies)
and a gain curve was obtained for signal strengths from 10-1000 µV.  The
detected output of the amplitude receiver was displayed on a cathode ray
oscilloscope (Standard "A-scope" display) and photographed.  The bore sight
of the receiving antenna was stepped from 345 degrees-45 degrees azimuth in
15-degree steps at the rate of one step/min.  Oblique-incidence ionograms
and signal amplitude photographs were recorded each minute between 2200
UT on March 10, 1971 and 1400 UT on March 11, 1971.  (Abstract taken from






Radar/direction finder aerialTitle Text
GEC Ltd.Author Text
GEC Ltd., GB Pat. 1234751; 9 June, 1971.Source Text
radar antennas, radio direction-finding, radar antenna,
direction finding antenna, radiating elements, resonant
cavity, patent
Keyword Text
This aerial incorporates a number of discrete radiating elements disposed in a
generally  planar surface, each being mounted at one end of a resonant
cavity.  All the cavities are  to one side of the surface so that energy will be
radiated on only the other side.  The  elements are independently coupled at
spaced positions along a transmission line and are  excited when
electromagnetic energy to be radiated is propagated along the line.  The
transmission line may be formed as a helical waveguide.  In an array of such
aerials the  radiating elements of each aerial occupy separate sectors of a
circular surface and lie in  three or more concentric rings.  The elements in






Unusual Radio Noise Sources in Direction Finding and High Frequency
Receiving Systems
Title Text
Graf, C. R.Author Text
Proc. of the Fourth Allerton-House Conf. on HF RDF and Radio Location
Research, USAF SS, San Antonio, Texas, 4 June 1971.
Source Text
Keyword Text
Radiation from high power HF transmitters can be reradiated as noise due to
diode rectifier action in lossy grounds or loose connections of a receiving or
direction finding antenna system.  Reradiation of strong signals as noise from
lossy metallic objects due to diode action is believed to take place in most
transmitting and receiving systems throughout the world.  In sensitive HF
receiving systems, this reradiated noise may actually limit the small signal
sensitivity level, especially during the daytime hours when atmospheric noise
levels are at a minimum.  Unintended, spurious emissions from many HF
stations, which raise the noise floor level, are discussed.  An audio tape
recording of representative types of signals and noise will be played.
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Source Text
Keyword Text
Radiation from high power HF transmitters can be reradiated as noise due to
diode rectifier action in lossy grounds or loose connections of a receiving or
direction finding antenna system.  Reradiation of strong signals as noise from
lossy metallic objects due to diode action is believed to take place in most
transmitting and receiving systems throughout the world.  In sensitive HF
receiving systems, this reradiated noise may actually limit the small signal
sensitivity level, especially during the daytime hours when atmospheric noise
levels are at a minimum.  Unintended, spurious emissions from many HF
stations, which raise the noise floor level, are discussed.  An audio tape
recording of representative types of signals and noise will be played.






LF to VHF Shipboard Direction Finding ResearchTitle Text
Green, T. C. and Sherrill, W. M.Author Text
Final Report, period covering 8 June 1970 to 8 June 1971, date of report 8




An FET/varactor diode tuning circuit was designed and developed for use with
an existing ferrite core crossed space loop antenna.  Sensitivity and antenna
patterns were obtained for the ferrite antenna over the tuning bandwidth of 2 to
32 MHz.  Matched tuning circuits were developed to provide tuned ferrite
space loop direction-finding capability.  DF performance of the tuned ferrite
antenna showed undesirable DF characteristics due to mutual coupling and
poor tracking from element to element.  DF evaluation of a prototype air core
crossed spaced loop antenna using the previously developed tuning circuits
showed improved performance compared to the ferrite antenna.  Additional
techniques for space loop sensitivity improvement were investigated, including
the use of multi turn loop elements and capacitive loading of electrostatic







Short Time Scale Ionospheric Tilt Measurements for Lateral Deviation
Compensation
Title Text
Green, T. C., Johnson, R. L. and Martin, P. E.Author Text
Proc. of the Fourth Allerton-House Conf. on HF RDF and Radio Location
Research, San Antonio, Texas, 4 June 1971.
Source Text
Keyword Text
Tilt parameters were computed using a cooperative transmitter located 55 km
from the DF interferometer at a GCB of 306º.  These values were used to tilt
correct DF measurements from a target transmitter located 64 km and GCB
of 347º.  A study was made of the autocorrelation and cross correlation of the
tilt parameters to determine correlation time.  The short correlation times
indicated, demonstrate a need for rapid tilt measurements which are possible
with a cross spectral analyzer and an FM/CW sounder.  (Abstract source






LF to VHF Shipboard Direction Finding Research.  <NOTE> Final
Report. 8 Jun 70-8  Jun 71
Title Text
Green, Terry C., Sherrill, William M.Author Text
Final Report from:  SWRI-16-2856, 33 pages; June, 1971.  Authors employed:
Southwest Research Institute San Antonio Texas.
Source Text
direction finding, loop antennas, tuning devices, high
frequency, magnetic cores, tuned  circuits, ship
antennas, NTISDODXD
Keyword Text
An FET/varactor diode tuning circuit was designed and developed for use with
an  existing ferrite core crossed spaced loop antenna. Sensitivity and antenna
patterns were  obtained for the ferrite antenna over the tuning bandwidth of 2
to 32 MHZ.  Matched  tuning circuits were developed to provide tuned ferrite
spaced loop direction-finding  capability. DF performance of the tuned ferrite
antenna showed undesirable DF  characteristics due to mutual coupling and
poor tracking from element to element. DF  evaluation of a prototype air core
crossed spaced loop antenna using the previously  developed tuning circuits
showed improved performance compared to the ferrite  antenna. Additional
techniques for spaced loop sensitivity improvement were  investigated,
including the use of multi turn loop elements and capacitive loading of






Ground-Based Radio Sounding of the Earth MagnetosphereTitle Text
Grossi, M. D. and Padula-Pintos, V. H.Author Text
Journal of Geophysical Research, vol. 76, no. 16, pp. 3755-3763, 1 June 1971.Source Text
Keyword Text
A sounding link at HF established between tightly synchronized ground-based
terminals located at shell conjugate sites (Jupiter, Florida, and Ushuaia,
Argentine) has obtained echoes with 62 millisec delay.  The echoes can be
interpreted as being due to propagation along an enhancement of electron
density aligned with the L = 1.8 shell.  The echoes are characterized by path
losses 80 dB worse than free space and were received at 7.46, 9.04, and
12.00 MHz for 7.6% of the over-all observing time, during night hours.
Typically their strength was 15 dB below noise and they were recovered with
an integration time of 1 hour (3600 pulse repetition periods).  (Abstract source






Coherence Properties and Angular Spectrum of the Transionospheric
Propagation Mode
Title Text
Guion, W. G., Sherrill, W. M., Smith, G. A. and Travers, D. N.Author Text
Final Report, Project 16-9050-IR, 19 June 1971.Source Text
Keyword Text
The transform relation between an electromagnetic field distribution and the
corresponding angular spectrum forms a firm basis for the application of
interferometry to propagation research.  It is convenient to divide
interferometry into instrumental combination and transform techniques which
measure Fourier relations and provide propagation mode resolution in terms of
direction and angular width.  Conventional direction finder instrumentation
represents the limiting case of single plane wave solution to the interference
field.  Computer instrumented interferometers and sampling arrays provide the
capability for more general wave field analysis based on nonplane wave







A Method of Transforming Trajectory Data from One Geographic  Origin
to Another
Title Text
Harrington, James CAuthor Text
Army Material Command Redstone Arsenal Ala Sam-D Project. 18 pages;
June, 1971.
Source Text
guided missile trajectories, plotters, impact
prediction, bomb  trajectories, flight paths, threat
evaluation, antiaircraft  defense systems, antimissile
defense systems, mathematical  analysis, NTISA
Keyword Text
The report contains mathematics, parameters, and procedures  which can be
utilized to transform position, velocity, and  acceleration data expressed in
rectangular coordinates at one  geographic origin to those expressed in
rectangular  coordinates at another geographic origin.  It also contains
mathematics for computing additional trajectory parameters  with respect to






A Comparison of Methods for Determining Angle of Arrival with a
CCDAA
Title Text
Hunninghaus, R. E. and Ernst, E. W.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
This study is a comparison of the direction of arrival calculations for the sum,
difference and differential phase modes of a circularly disposed antenna array
(CDAA) direction finding system.  The three methods of direction of arrival
calculation employ a digital computer to perform the necessary computation.
The sum and differential phase mode calculators used in this study are
similar to those calculators which have been previously developed and
described elsewhere.  The difference mode calculator has been specifically
developed for use in this comparison study.  The CDAA system data used in
this study has been generated with the simulation program GCAAS.  Ideal
single signal, two signal wave interference and single signal with noise
conditions have been simulated.  (Abstract taken from authors' introduction,
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2542, Robert Allerton Park, Monticello, Illinois, 2-4 June 1971.
Source Text
Keyword Text
This study is a comparison of the direction of arrival calculations for the sum,
difference and differential phase modes of a circularly disposed antenna array
(CDAA) direction finding system.  The three methods of direction of arrival
calculation employ a digital computer to perform the necessary computation.
The sum and differential phase mode calculators used in this study are
similar to those calculators which have been previously developed and
described elsewhere.  The difference mode calculator has been specifically
developed for use in this comparison study.  The CDAA system data used in
this study has been generated with the simulation program GCAAS.  Ideal
single signal, two signal wave interference and single signal with noise
conditions have been simulated.  (Abstract taken from authors' introduction,






Radio compass and means for controlling its motorTitle Text
Inventor:  Salmet, G. R.Author Text
US Pat. 3588900; 28 September, 1971.Source Text
radio, radio direction-finding, radionavigation,radio
compass, voltage control, reversible drive motor, patent
Keyword Text
A radio compass has two crossed loops with outputs normally blocked by
series  capacitances and diodes, these loops being made alternately
operative by energization in  phase opposition with a low frequency square
wave.  The combined output currents  generated in the loops are fed to a
phase discriminator receiving the same square wave as  a reference
oscillation, thereby giving rise to a control voltage applied to a reversible drive
motor for the rotatable loop array.  Signals picked up by a juxtaposed
omnidirectional  antenna may be intermittently superimposed upon the loop
output by a manual switch or  by a train of monitoring pulses to provide an
unambiguous indication of the origin of the  received radiation, in the latter
case the monitoring pulses may block the input circuit to  the motor during







Performance of Small-Aperture HF/DF Systems over a Short-Range
Propagation Path
Title Text
Jenkins, H. H. and Moss, R. W.Author Text
UI11 DF Symposium, June 1971.Source Text
Keyword Text
Simple loop, space loop, and vertical dipole interferometer HF/DF systems
have been evaluated for a 22 km propagation path exhibiting
groundwave/skywave interference and high elevation angle skywave
conditions.  System characteristics are described. Also described are post-IF
signal processing techniques, such as synchronous and correlation
detection, which improve performance characteristics and reduce bearing
error and dispersion.  Test conditions and results are given.  System
performances are evaluated and compared on the basis of mean bearing error
and dispersion.  (Abstract source unknown, formal literature, English






Short Time Scale Ionospheric Tilt Measurements for Lateral Deviation
Compensation
Title Text
Johnson, R. L., Martin, P. E. and Green, T. C.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
Tilt parameters were computed using a cooperative transmitter located 55 km
from the DF interferometer at a GCB of  306 degrees.  These values were
used to tilt correct DF measurements from a target transmitter located 64 km
and GCB of 347 degrees.  A study was made of the autocorrelation and cross
correlation of the tilt  parameters to determine correlation time.  The short
correlation times indicated, demonstrate a need for rapid tilt measurements
which are possible with a cross spectral analyzer and an FM/CW sounder.






Observations of Doppler Components of HF Oblique PropagationTitle Text
Katz, A. H. and Weeks, A. S.Author Text
Proc. of the Fourth Allerton-House Conf. on HF RDF and Radio Location
Research, 4 June 1971.
Source Text
Keyword Text
Transmissions from WWV (Fort Collins, Colorado) were recorded at the
University of Illinois's highly directional Wullenweber array located in
Champaign, Illinois.  The signals were subsequently processed for Doppler
deviations to an effective frequency resolution of 0.024 Hz.  The Doppler
spectra from these signals are compared with the expected and measured
modal propagation between the transmitting and receiving sites.  Comparison
between FM/CW oblique ionograms from Boulder to the University of Illinois
and Doppler spectra from WWV will be described.  The data will include
sunrise and MUF failure effects on the Doppler Spectra.  A statistical analysis
of Doppler separation as a function of frequency separation for night, day,
sunrise, and sunset conditions will be shown.  (Abstract source unknown,
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Transmissions from WWV (Fort Collins, Colorado) were recorded at the
University of Illinois' highly directional Wullenweber array located in
Champaign, Illinois.  The signals were subsequently processed for Doppler
deviations  to an effective frequency resolution of 0.024 Hz.  The Doppler
spectra from these signals are compared with the expected and measured
modal propagation between the transmitting and receiving sites.  Comparison
between FM/CW oblique ionograms from Boulder to the University of Illinois
and Doppler spectra from WWV will be described.  The data will include
sunrise and MUF failure effects on the Doppler spectra.  A statistical analysis
of Doppler separation as a function of frequency separation for night, day,
sunrise, and sunset conditions will be shown.  (Authors' abstract,






Measurement of the Vertical Angles of Arrival of a Skywave Signal in
the Presence of Multiple Modes
Title Text
Kelso, John M.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.  Radio Science,
vol. 7, no. 2, pp. 245-250, February 1972 (under title "Measuring the Vertical
Angles of Arrival of HF Skywave Signals with Multiple Modes," same
Source Text
Keyword Text
ABSTRACT:  The measurement of the vertical angle of arrival of HF skywave,
multi-mode signals generally requires either highly complicated mathematical
manipulations or  observing techniques which necessitate a waiting period
until the relative phases among the modes either reach a desired condition or
pass through a desired range of variations.  This paper utilizes an extension of
a very old method (the Prony method, c. 1795), for approximating sums of
exponential functions.  The technique uses relatively simple calculations
based on an instantaneous (or nearly so) set of samples from a uniformly-
spaced, vertically-disposed array of antenna elements.  Unlike many other
methods, the technique discussed here does not require time variations of
phase, does not require a perfectly-reflecting ground plane, and is valid for
arbitrary polarization of the (similar) antenna elements and any general wave
polarization.  It is noted that the mathematical basis for this work may also
have useful information to the resolution of targets in the Doppler domain.
Experimental results from  some field tests of the process for vertical angle
estimation are presented.  (Author's abstract, proceedings, English language,
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2542, Robert Allerton Park, Monticello, Illinois, 2-4 June 1971.
Source Text
Keyword Text
The measurement of the vertical angle of arrival of HF skywave, multi-mode
signals generally requires either highly complicated mathematical
manipulations or observing techniques which necessitate a waiting period
until the relative phases among the modes either reach a desired condition or
pass through a desired range of variations.  This paper utilizes an extension of
 a very old method (the Prony method, c. 1795)), for approximating sums of
exponential functions.  The technique uses relatively simple calculations
based on an instantaneous (or nearly so) set of samples from a uniformly-
spaced, vertically-disposed array of antenna elements.  Unlike many other
methods, the technique discussed here does not require time variations of
phase, does not require a perfectly reflecting ground plane, and is valid for
arbitrary polarization of the (similar) antenna elements and any general wave
polarization.  It is noted that the mathematical basis for this work may also
have useful information to the resolution of targets in the Doppler domain.
Experimental results from some field tests of the process for vertical angle
estimation are presented.  (Author's abstract, proceeding, English language,






The Changing Scope of RDF in the NavyTitle Text
Kolb, E. J.Author Text
Naval Security Group Command, Washington, D. C., Proc. of the Fourth
Allerton-House Conf. on HF RDF and Radio Location Research, 4 June 1971.
Source Text
Keyword Text
Radio Direction Finding (RDF) as a surveillance resource in the Navy began in
the late 30s and early 40s.  Techniques of accomplishing RDF were related to
military operational concepts of that era.  Each decade since that time has
seen great changes in operational concepts.  The science of RDF has
progressively moved to enable radiolocation of the source of electromagnetic
energy with little effort beyond the RDF process.  Many factors have
introduced change in the constraints to radiolocation.  Among these are time
to define signal parameters and sophistication of the modulation.  This paper
discusses changes in the technology of RDF and relates changes in
technologies which eventually affect the scope of radiolocation in the Navy.






The Radiolocation Research and the PatronTitle Text
Kolb, E. J.Author Text
Proc. of the Fourth Allerton-House Conf. on HF RDF and Radiolocation
Research, 4 June 1971.
Source Text
Keyword Text
The intent of this presentation was to foster an enhanced understanding
between the sponsor and the researcher, and to suggest ways they might
better work together within given parameters to meet their mutual goals which
include enhancing and using direction finding equipment.  (Abstract written by
Southwest Research Institute for purpose of this publication, proceeding,
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Radiolocation Research Laboratory, Department of Electrical Engineering,
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Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
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This paper gives a brief history of the Navy's use of radio direction finding, a
commentary on the state of the art at the present time, and defines some of
the problems and significant aspects that are changing the scope of RDF in
the U.S. Navy.  (Abstract written for purpose of this publication by Southwest






Radio detection finderTitle Text
Marconi Co. Ltd.Author Text
Marconi Co. Ltd., GB Pat. 1237361; 30 June, 1971.Source Text
radio direction-finding, radio detection finder,
capacitive goniometer, multiple aerial array, CRT,
goniometer
Keyword Text
It has a wide aperture multiple aerial array whose output is summed by a
goniometer and  then detected and differentiated.  The position of the
goniometer at which maximum  change occurs in the differential signals is
indicative of the input signal direction.  The  change may be displayed on a






Advanced Radiolocation InterferometryTitle Text
Martin, P. E., Sherrill, W. M. and Travers, D. N.Author Text
Proc. of the Fourth Allerton-House Conf. on HF RDF and Radiolocation
Research, University of Illinois, Urbana, Illinois, 4 June 1971.
Source Text
Keyword Text
The computer instrumented phase interferometer provides a highly flexible
direction finding instrument for radiolocation and ionospheric propagation
studies.  Techniques for providing directive interferometers and mode analysis
including azimuth/elevation polarization, coherence ratio, and angular width
without wave interference are described.  Techniques for eliminating the twin
channel receiver are summarized including phase sweep interferometry and
the use of an atomic frequency standard for temporal phase reference.






Real-Time Computer Programming Techniques for Radiolocation
Problems
Title Text
Mathews, R. B. and Martin, P. E.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
The close interrelation of real time  DF and SSL software with corresponding
control hardware is reviewed.  The development and processing of logic
decision tables from system control functions is described.  (Authors'
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The close interrelation of real time  DF and SSL software with corresponding
control hardware is reviewed.  The development and processing of logic
decision tables from system control functions is described.  (Authors'






Direction-Finding Applications of the Monopole-Slot - A Small,
Broadband, Unidirectional Antenna
Title Text
Mayes, P. E.Author Text
Proc. of the Fourth Allerton-House Conf. on HF RDF and Radiolocation
Research, 4 June 1971.
Source Text
Keyword Text
The monopole-slot is a new antenna element which has unique properties that
appear to be particularly suited in radio direction-finding.  The element
consists of a conical monopole and a cavity-backed slot which are
simultaneously excited from the same feeder.  The element has unidirectional
beam patterns and nearly constant input impedance over broad (greater than
10 to 1) frequency bands.  The broadband impedance is obtained by
combining a series element (slot) and a shunt element (monopole) which have
impedances that are complementary.  The bandwidth is limited on the low
frequency side by either pattern or efficiency, depending upon the frequency
range of application.  The monopole-slot is a two-port antenna and has two
cardioid patterns, one associated with each port.  The patterns are related by
reflection through the line of symmetry of the element, thus providing an
amplitude comparison DF element in a single structure.  Of course, a single
cardioid pattern can be  obtained by simply terminating one port in a matched
load.  In this form, the antenna is well suited for use as an element in large-
aperture, circularly-disposed DF arrays.  Since the element pattern is
unidirectional, no reflecting screen would be required.  Over a major portion of
the pattern band, the antenna is electrically small so that construction for
operation in the HF band does not present severe mechanical problems.
Since a ground mat is generally required at thee frequencies anyway, the
addition of a slot and shallow cavity below the ground screen is not difficult to
achieve.  A sketch of a UHF embodiment of the monopole-slot antenna is
shown in Figure 1.  A narrow rectangular slot is cut in a ground plane which is
several wavelengths in dimension.  The slot is backed by a shallow cavity with
a width several times the slot width and a length slightly larger than the slot
length.  The slot is excited by the ground plane currents produced when a
voltage is applied to a micro strip conductor which passes over the slot.  The
micro strip is supported by a thin dielectric sheet which is not shown in the
figure.  Provision is made to connect the micro strip to coaxial cable at each
end.  A monopole which is perpendicular to the ground plane is connected to
the top side of the micro strip at a location corresponding to the center of the
slot.  (Abstract taken from author's introduction, proceeding, English
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The monopole-slot is a new antenna element which has unique properties that
appear to be particularly suited in radio direction finding.  The element
consists of a conical monopole and a cavity-backed slot which are
simultaneously excited from the same feeder.  The element has unidirectional
beam patterns and nearly constant input impedance over broad (greater than
10 to 1) frequency bands.  The broadband impedance is obtained by
combining a series element (slot) and a shunt element (monopole) which have
impedances that are complementary.  The bandwidth is limited on the low
frequency side by either pattern or efficiency,  depending upon the frequency
range of application.  The monopole-slot is a two-port antenna and has two
cardioid  patterns, one associated with each port.  The patterns are related by
reflection through the line of symmetry of the element, thus providing an
amplitude comparison DF element in a single structure.  Of course, a single
cardioid pattern can be obtained by simply terminating one port in a matched
load.  In this form the antenna is well suited for use as an element in large-
aperture, circularly-disposed DF arrays.  Since the element  pattern is
unidirectional, no reflecting screen would be required.  Over a major portion of
the pattern band, the antenna is electrically small so that construction for
operation in the HF band does not present severe mechanical problems.
Since a ground mat is generally required at these frequencies anyway, the
addition of a slot and shallow cavity below the ground screen is not difficult to
achieve.  A sketch of a UHF embodiment of the monopole-slot antenna is
shown in Figure 1.  A narrow rectangular slot is cut in a ground plane which is
several wavelengths in dimension.  The slot is backed by a shallow cavity
several wavelengths in dimension.  The slot is backed by a shallow cavity with
a width several times the slot width and a length slightly larger than the slot
length.  The slot is excited by the ground-plane currents produced when a
voltage is applied to a micro strip conductor which passes over the slot.  The
micro strip is supported by a thin dielectric sheet which is not shown in the
Abstract Text
figure.  Provision is made to connect the micro strip to coaxial cable at each
end.  A  monopole which is perpendicular to the ground plane is connected to
the top side of the micro strip at a location corresponding to the center of the
slot.  (Abstract taken from author's introduction, proceedings, English
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Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
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Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
HF and VHF coaxial spaced loop antenna designs are reviewed for various
applications.  Bearing accuracy, polarization response, sensitivity, response
time, sensing methods and other performance characteristics are reviewed.






Analysis of Correlation Detection Technique for Small Aperture DF
Systems
Title Text
Moss, R. W.Author Text
Proc. of the Fourth Allerton-House Conf. on HF RDF and Radiolocation
Research, 4 June 1971.
Source Text
Keyword Text
Small aperture direction finders continue to find application where tactical
constraints such as size, weight, and portability prohibit the use of large
aperture system.  With ionospherically propagated signals, most small
aperture direction finders display a bearing indication which is time variable.
The variation in indication is semi-random and depends largely on the
instantaneous phase front of the incident signal.  Due to the smallness of the
antenna array, small aperture systems have two basic disadvantages:  the
sensitivity is severely limited, and the antennas system provides little or no
phase front averaging.  Thus, improved techniques for sensitivity improvement
and bearing estimate variance reduction are highly desired.  Since most small
aperture DF systems use multiple periodic scans of the antenna array for
direction of arrival observations, a logical technique for improving performance
is the use of correlation to improve the results with each additional antenna
scan.  In principle, an improvement can be achieved provided undesirable
variations become uncorrelated as time progresses.  Based on this general
approach, a number of signal processing techniques have been investigated.
One of these techniques, termed "orthogonal correlation," is the subject of
this paper.  This technique is based on the use of correlation detection for
improving sensitivity and reducing variance.  Although completely general in
concept, the performance of orthogonal correlation will be evaluated
specifically for small aperture, rotating, coaxial space loop and space vertical
dipole DF systems.  The technique has been successfully applied to simple
loop, spaced loop, and space vertical dipole DF systems.  (Author's abstract,
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Source Text
Keyword Text
The application of synchronous and correlation detection to small-aperture,
HF/DF systems has resulted in significantly improved performance.
Sensitivity can be increased and bearing error and dispersion reduced.  These
detection techniques also provide additional performance improvements such
as instantaneous sensing, increased bearing display quality, and modulation
tolerance.  Synchronous and correlation detection have been implemented
and used in rotating interferometer systems.  Field test results indicate that
sensitivity using synchronous and correlation detection is some 10 dB and 27
dB better, respectively, than envelope detection.  Also, correlation detection
can reduce bearing dispersion by as much as 3:1 and is especially useful
under weak signal and severe groundwave/skywave interference conditions.
Other improved performance characteristics were also verified by the field
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The application of synchronous and correlation detection to small-aperture,
HF/DF systems has resulted in significantly improved performance.
Sensitivity can be increased and bearing error and dispersion reduced.  These
detection techniques also provide additional performance improvements such
as instantaneous sensing, increased bearing display quality, and modulation
tolerance.  Synchronous and correlation detection have been implemented
and used in rotating interferometer systems.  Field test results indicate that
sensitivity using synchronous and correlation detection is some 10 dB and 27
dB better, respectively, than envelope detection.  Also, correlation detection
can reduce bearing dispersion by as much as 3:1 and is especially useful
under weak signal and severe groundwave/skywave interference conditions.
Other improved performance characteristics were also verified by the field
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Small aperture direction finders continue to find application where tactical
constraints such as size, weight, and portability prohibit the use of large
aperture systems.  With ionospherically propagated signals, most small
aperture direction finders display a bearing indication which is time variable.
The variation in indication is semi-random and depends largely on the
instantaneous phase front of the incident signal.  Due to the smallness of the
antenna array, small aperture systems have two basic disadvantages: the
sensitivity is severely limited, and the antenna system provides little or no
phase front averaging.  Thus, improved techniques for sensitivity improvement
and bearing estimate variance reduction are highly desired.  Since most small
aperture DF systems use multiple periodic scans of the antenna array for
direction of arrival observations, a logical technique for improving performance
is the use of correlation to improve the results with each additional antenna
scan.  In principle, an improvement can be achieved provided undesirable
variations become uncorrelated as time progresses.  Based on this general
approach, a number of signal processing techniques have been investigated.
One of these techniques, termed "orthogonal correlation," is the subject of
this paper.  This technique is based on the use of correlation detection for
improving sensitivity and reducing variance.  Although completely general in
concept, the performance of orthogonal correlation will be evaluated
specifically for small aperture, rotating, coaxial spaced loop and spaced
vertical dipole DF systems.  The technique has been successfully applied to
simple loop, spaced loop, and spaced vertical dipole DF systems.  (Abstract











Innsbruck University Electronics Lab, Innsbruck, Austria, Report No.
Scientific-1, DDC No. AD 731 224, June 1971.
Source Text
Keyword Text
The described examination shows by experiment and in part also by theory
that ferrite rod antennas for measurements in the RF-Region up to about 1
MHz may be calibrated also at very short distances from the calibration
transmitter coil.  Inhomogeneity of the calibration field is compensated for by
calculation.  Disturbance of the primary field by the ferrite rod is determined
and accounted for by a series of measurements.  (Author's abstract, report,
English language, document not available, antennas, calibration, ferrites,
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Source Text
Keyword Text
The  solar monitoring program (SOLRAD) at the Naval Research Laboratory
has developed as an outgrowth of studies of the upper air begun at NRL in
1946 when V-2 rockets were first made available for high atmosphere
investigations.  Measurements were made of the radiation incident on the
upper air that could not be studied from below the earth's absorbing
atmosphere.  By recording the solar spectrum below the ozone cut-off of
3000Å, the sun was shown by 1949 to be an emitter of energy in the far-
ultraviolet and X-ray wavelengths.  During the 1950s, continued studies with
rocket-borne sensors showed that the intensity of solar X-ray activity varied
with the solar cycle.  In 1956, a rocket flight during a solar flare found that X-
rays were enhanced rather than ultraviolet.  Because rocket flights have a
useful trajectory of only a few minutes duration, a satellite solar monitoring
program, under the sponsorship of the Naval Air Systems Command, was
begun in 1960 with the launching of SOLRAD i, Figure 1.  Although data could
be obtained only when the satellite was in range of the ground station, several
flares were observed.  Data recorded on 6 August 1960, shown in Figure 2,
resulted from a bright limb flare on the sun and indicates a strong increase in
X-ray radiation at 1510Z in coincidence with optical observations.  The
ultraviolet flux, however, remains almost constant.  Although the event was
only a Class 1 flare, the X-rays were intense enough to produce a short wave
radio fade out.  SOLRAD I showed clearly that X-rays and not ultraviolet
radiation were the cause of geophysically significant solar flare effects on
earth.  Subsequently, seven improved SOLRAD satellites have been built and
orbited at 300 to 500 nautical mile altitudes with additional detectors, orbital
memory, and command and automatic control of the orientation of the
spacecraft spin axis.  (Abstract taken from author's opening paragraphs,
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The solar monitoring program (SOLRAD) at the Naval Research Laboratory
has developed as an outgrowth of  studies of the upper air begun at NRL in
1946 when V-2 rockets were first made available for high atmosphere
investigations.  Measurements were made of the radiation incident on the
upper air that could not be studied from below the earth's absorbing
atmosphere.  By recording the solar spectrum below the ozone cut-off of 3000
Å, the sun was shown by 1949 to be an emitter of energy in the far-ultraviolet
and X-ray wavelengths.  This paper gives a brief history of solar monitoring at
NRL, describes the current operations, operational implications, and briefly
describes the projected SOLRAD HIGH  and SOLRAD 10 programs.
(Abstract written for purpose of this publication by Southwest Research
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Keyword Text
A study is made of systematic effects of the characteristics of the radio
locating stations,  such as non-uniformity of sensitivity of the stations to wind
velocities and finite angular  resolution of the antenna diagrams.  A detailed
analysis of observations discounted the  possibility of a connection between
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HF noise (2-8 MHZ) as a function of azimuth, frequency and time of day was
measured in England during the winter of 1966-67.  For a given frequency
interval eight unequal azimuthal sectors (with 5 sectors between 45-180) were
sampled each four hours in a standardized fashion.  Power levels for the 10th,
50th, and 90th percentiles were derived and plotted.  The result display the
integrated total external noise (both local and propagated).  In addition to the
distinct diurnal and frequency changes, a marked variation with azimuth is
present.  A separate examination of noise intensities measured
simultaneously from several azimuths reveals marked difference.  The
investigation suggests that noise levels as a function  of azimuth are needed,
and that these values are the ones to be applied to HF systems.  (Authors'






Azimuthal Variation of Measured HF NoiseTitle Text
Posa, L. M., Materozzi, D. J. and Gerson, N. C.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, RRL Publication No. 389, UILU-ENG-71-
2542, Robert Allerton Park, Monticello, Illinois, 2-4 June 1971.
Source Text
Keyword Text
HF noise (2-8 MHZ) as a function of azimuth, frequency and time of day was
measured in England during the winter of 1966-67.  For a given frequency
interval eight unequal azimuthal sectors (with five sectors between 45-180)
were sampled each four hours in a standardized fashion.  Power levels for the
10th, 50th, and 90th percentiles were derived and plotted.  The results display
the integrated total external noise (both local and propagated).  In addition to
the distinct diurnal and frequency changes, a marked variation with azimuth is
present.  A separate examination of noise intensities measured
simultaneously from several azimuths reveals marked difference.  The
investigation suggests that noise levels as a function of azimuth are needed,
and that these values are the ones to be applied to HF systems.  (Authors'






The V-Scan Direction Finding TechniquesTitle Text
Priedigkeit, J. H.Author Text
Proc. of The Fourth Allerton-House Conf. on HF RDF and Radiolocation
Research, 4 June 1971.
Source Text
Keyword Text
The development of a V-Scan technique that permits a physically fixed, two-
element Adcock antenna array to electronically scan a ±90º azimuthal sector
is described.  Some of the considerations in the design of voltage-variable
time delay lines used for the implementation of the V-Scan are discussed.






The V-Scan Direction Finding TechniquesTitle Text
Priedigkeit, J. H.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
The development of a V-Scan technique that permits a physically fixed, two-
element Adcock antenna array to electronically scan a ±90-degree azimuthal
sector is described.  Some of the considerations in the design of voltage-
variable time delay lines used for the implementation of the V-Scan are







An Application of Matched Receiver Techniques to HF RadiolocationTitle Text
Rocke, L.Author Text
in Proceedings of the Fourth Allerton-House Conference on HF Radio
Direction Finding and Radiolocation Research, Radiolocation Research Lab.,
Dept of Electric Engineering, Engineering Experiment Sta., University of
Illinois, Urbana, Illinois, RRL Pub. No. 389, 2-4 June 1971.
Source Text
Keyword Text
Using receivers matched for gain and phase, and a vertically disposed array of
two element, Wilkins and Minnis have shown that the vertical angle of arrival
of horizontally polarized HF radio waves can be measured.  In this paper it is
shown that matched receivers used with an array of three elements, or of
multiple elements combined into three groups, permit measurement whatever
the polarization.  The arrival angles of double or triple mode signals are
derived from Lissajous figures.  Some results computed from observations of
signals in a horizontally polarized array are shown.  (Abstract source






An Application of Matched Receiver Techniques to HF RadiolocationTitle Text
Rocke, L.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
Using receivers matched for gain and phase, and a vertically disposed array of
two elements, Wilkins and Minnis have shown that the vertical angle of arrival
of horizontally polarized HF radio waves can be measured.  In this paper, it is
shown that matched receivers used with an array of three elements, or of
multiple elements combined into three groups, permit measurement whatever
the polarization.  The arrival angles of double or triple mode signals are
derived from Lissajous figures.  Some results computed from observations of
signals in a horizontally polarized array are shown.  (Author's abstract,










Military Technol. and Procurement, Coblence, Germany Wehrtechnik
(Germany) no. 6 251-4, June 1971.
Source Text
radio direction finding, radio equipment, safety,
operability, technical characteristics, sea rescue
radio equipment, German Air Force, MB 506 sea rescue
radio, technical data
Keyword Text
The personal equipment of a pilot in the German Air Force includes the MR-
506 Sea Rescue Radio Set.  Safety and operability of this equipment is of
vital importance for pilots in distress.  The characteristics and technical data
of this unit are described in this report.  (Abstract source unknown, technical










Military Technology & Procurement, Coblence, West Germany, Wehrtechnik,
Vol. No. 6, pages 251-4; June, 1971.
Source Text
radio direction-finding, radio equipment, safety,
operability, technical characteristics, sea rescue
radio equipment, German Air  Force, MB 506 sea rescue
radio, technical data
Keyword Text
The personal equipment of a pilot in the German Air Force includes the MR-
506 Sea  Rescue Radio Set.  Safety and operability of this equipment is of
vital importance for pilots  in distress.  The characteristics and technical data






Relative Performance of Small-Aperture HF/DF SystemsTitle Text
Scott, L.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
The relative performance of several current rotating small-aperture high
frequency direction finding systems are compared.  The aperture size of these
systems is much less than one tenth of a wavelength.  Systems discussed
are the simple loop, tiltable rotating vertical loop, coaxial spaced loop, and the
short-baseline vertical dipole interferometer.  The frequency range of interest
is 2-20 MHZ with major emphasis given to the 4-10 MHZ range.  Relative
performance characteristics of interest are:  (1) aperture size and
compactness; (2) sensitivity; (3) method of bearing determination; (4) bearing
sensing; (5) elevation angle determination; (6) environmental susceptibility; (7)
modulation tolerance; (8) bearing accuracy and dispersion.  Comparison is
based on the use of the latest techniques in antenna design and signal
processing.  Relative performance test data from these small-aperture DF
systems for ground-wave, skywave, and combination ground and skywave







Relative Performance of Small-Aperture HF/DF SystemsTitle Text
Scott, L.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, RRL Publication No. 389, UILU-ENG-71-
2542, Robert Allerton Park, Monticello, Illinois, 2-4 June 1971.
Source Text
Keyword Text
The relative performance of several current rotating small-aperture high
frequency direction finding systems are compared.  The aperture size of these
systems is much less than one tenth of a wavelength.  Systems discussed
are the simple loop, tiltable rotating vertical loop, coaxial spaced loop, and the
short-baseline vertical dipole interferometer.  The frequency range of interest
is 2-20 MHZ with major emphasis given to the 4-10 MHZ range.  Relative
performance characteristics of interest are:  (1) aperture size and
compactness; (2) sensitivity; (3) method of bearing determination; (44)
bearing sensing; (5) elevation angle determination; (6) environmental
susceptibility; (7) modulation tolerance; (8) bearing accuracy and dispersion.
Comparison is based on the use of the latest techniques in antenna design
and signal processing.  Relative performance test data from these small-
aperture DF systems for ground-wave, skywave, and combination ground and
skywave signals is discussed.  (Author's abstract, proceeding, English






Advanced Radiolocation InterferometryTitle Text
Sherrill, W. M., Travers, D. N. and Martin, P. E.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
The computer instrumented phase interferometer provides a highly flexible
direction finding instrument for radiolocation and ionospheric propagation
studies.  Techniques for providing directive interferometers and mode analysis
including azimuth/elevation polarization, coherence ratio, and angular width
without wave interference are described.  Techniques for eliminating the twin
channel receiver are summarized including phase sweep interferometry and
the use of an atomic frequency standard for temporal  phase reference.






Mode Angular Width MeasurementsTitle Text
Smith, G. A., Sherrill, W. M. and Guion, W. G.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
Estimates of propagation mode angular widths are given based on
interferometric visibility function measurements.  Baselines of 5, 50, 150, and
300 meters are used oriented perpendicular to the plane of incidence.  A sum-
and-difference phase meter with CRT  was instrumented to read out phase
difference plus the antenna sum-and-difference amplitudes for each baseline.
Sum-and-difference intensity ratios are interpreted by the visibility function for
mode angular width.  Measured phase variation with time provides a
concurrent measure of apparent direction scintillation.  Angular widths
measured at frequencies less than 25 MHZ show a variation from






Mode Angular Width MeasurementsTitle Text
Smith, G. A., Sherrill, W. M., Guion, W. G.Author Text
in Proceedings of the Fourth Allerton-House Conference On HF Radio
Direction Finding and Radiolocation Research, University of Illinois, Urbana,
Illinois, Radio Research Laboratories, RRL Publication No. 389, 4 June 1971.
Source Text
Keyword Text
Estimates of propagation mode angular widths are given based on
interferometric visibility function measurements.  Baselines of 5, 50, 150, and
300 meters are used oriented perpendicular to the plane of incidence.  A sum-
and-difference phasemeter with CRT was instrumented to read out phase
difference plus the antenna sum-and-difference amplitudes for each baseline.
Sum-and-difference intensity ratios are interpreted by the visibility function for
mode angular width.  Measured phase variation with time provides a
concurrent measure of apparent direction scintillation.  Angular widths
measured at frequencies less than 25 MHz show a variation from
approximately 3º to «1º (unresolved at 20λ, 300 m).  (Authors' abstract,






An Interferometer RDF System with an On-Line ComputerTitle Text
Stenzel, Keith D. and Ernst, Edward W.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
The computer is becoming more and more important as an integral part of
many instrumentation systems.  This paper will describe the use of a
computer as an on-line control and processing element for an interferometer
radio direction finding system.  At the University of Illinois Radiolocation
Research Laboratory, there is presently operating an RDF  system using an
interferometer antenna array.  From the interferometer system it is possible to
derive the information necessary to determine the direction of arrival of
incoming radio signals.  The present RDF system shown in Figure 1A
consists of the antenna arrays and associated switching equipment, two- and
three-channel receivers, phase and amplitude meters, an A-D converter, and a
data acquisition system.  The data acquisition system controls the collection
of data by the RDF system and outputs the data to the high speed paper tape
punch.  The paper tape containing the phase and amplitude data, time,
frequency and other data is then taken to a large off-line computer for analysis
to determine angles of arrival and other characteristics of the received signals.
 The system also contains analog equipment which can be used to display
RDF information in real time to the operator; however, this equipment requires
considerable skill and experience to operate and there is only a limited
amount of time for the operator to interpret the display of the received signals.
 For this reason, the major portion of the analysis of data is now done by
processing the data on paper  tape  by a computer.  (Abstract taken from






An Interferometer RDF System with an On-Line ComputerTitle Text
Stenzel, Keith D. and Ernst, Edward W.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, RRL Publication No. 389, UILU-ENG-71-
2542, Robert Allerton Park, Monticello, Illinois, 2-4 June 1971.
Source Text
Keyword Text
The computer is becoming more and more important as an integral pat of
many instrumentation systems.  This paper will describe the use of a
computer as an on-line control and  processing element for an interferometer
radio direction finding system.  At the University of Illinois Radiolocation
Research Laboratory, there is presently operating an RDF system using an
interferometer antenna array.  From the interferometer system it is possible to
derive the information necessary to determine the direction off arrival of
incoming radio signals.  The present RDF system shown in Figure 1A
consists of the antenna arrays and associated switching equipment, two- and
three-channel receivers, phase and amplitude meters, an A-D converter, and a
data acquisition system.  The data acquisition system controls the collection
of data by the RDF system and outputs the data to the high speed paper tape
punch.  The paper tape containing the phase and amplitude data, time,
frequency and other data is then taken to a large off-line computer for analysis
to determine angles of arrival and other characteristics of the received signals.
 The system also contains analog equipment which can be used to display
RDF information in real time to the operator; however, this equipment requires
considerable skill and experience to operate and there is only a limited
amount of time for the operator to interpret the display of the received signals.
 For this reason the major portion of the analysis of data is now done by
processing the data on paper tape by a computer.  (Abstract taken from






Range Estimation Based on Backscatter MeasurementsTitle Text
Tveten, L. H.Author Text
UI11 DF Symposium, June 1971.Source Text
Keyword Text
A technique has been developed by which range to the location of a
transmitter can be estimated using measurements of the incoming elevation
angles and of simultaneous backscatter delay versus elevation angles as
input data.  The backscatter measurements are used to determine the
parameters of a parabolic layer model of the F region, and range estimates
are made by a solution of the incoming mode angles with the ionospheric
parameters for the given time.  These parameters include the E region whose
characteristics are determined from long-term predictions.  With the
exception of the initial data scaling process the entire range estimation
procedure has been programmed for the CDC 3800 digital computer.  A quite
extensive test of the procedure has been performed with data gathered during
the Institute for Telecommunication Sciences/University of Illinois coordinated
propagation experiment of 1966-68.  Approximately 1700 range estimates
have been made using elevation angle measurements of incoming propagation
modes from Meridian, Mississippi, and Orlando, Florida.  Range estimates
with these data were compared with the actual known ranges, and median
errors usually considerably less than 10 percent were obtained.  Variations
and trial improvements of the technique are discussed.  (Abstract source






Range Estimation Based on Back scatter MeasurementsTitle Text
Tveten, L. H.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
A technique has been developed by which range to the location of a
transmitter can be estimated using measurements of the incoming elevation
angles and of simultaneous Back scatter delay versus elevation angles as
input data.   The Back scatter measurements are used to determine the
parameters of a parabolic layer model of the F region, and range estimates
are made by a solution of the incoming mode angles with the ionospheric
parameters for the given time.  These parameters include the E region whose
characteristics are determined from long-term predictions.  With the
exception of the initial data scaling process the entire range estimation
procedure has been programmed for the CDC 3800 digital computer.  A quite
extensive test of the procedure has been performed with data gathered during
the Institute for Telecommunication Sciences/University of Illinois coordinated
propagation experiment of 1966-68.  Approximately 1700 range estimates
have been made using elevation angle measurements of incoming propagation
modes from Meridian, Mississippi and Orlando, Florida.  Range estimates
with these data were compared with the actual known ranges, and median
errors usually considerably less than 10 percent were obtained.  Variations
and trial improvements of the technique are discussed.  (Author's abstract,






Range Estimation Based on Back scatter MeasurementsTitle Text
Tveten, L. H.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, RRL Publication No. 389, UILU-ENG-71-
2542, Robert Allerton Park, Monticello, Illinois, 2-4 June 1971.
Source Text
Keyword Text
A technique has been developed by which range to the location of a
transmitter can e estimated using measurements of the incoming elevation
angles and of simultaneous back scatter delay versus elevation angles as
input data.  The back scatter measurements are used to determine the
parameters of a parabolic layer model of the F region, and range estimates
are made by a solution of the incoming mode angles with the ionospheric
parameters for the given time.  These parameters include the E region whose
characteristics are determined from long-term predictions.  With the
exception of the initial data scaling process the entire range estimation
procedure has been programmed for the CDC 3800 digital computer.  A quite
extensive test of the procedure has been performed with data gathered during
the Institute for Telecommunication Sciences/University of Illinois coordinated
propagation experiment of 1966-68.  Approximately 1700 range estimates
have been made using elevation angle measurements of incoming propagation
modes from Meridian, Mississippi, and Orlando, Florida.  Range estimates
with these data were compared with the actual known ranges, and median
errors usually considerably less than 10 percent were obtained.  Variations
and trial improvements of the technique are discussed.  (Author's abstract,






Criteria for locating an oscillating magnetic dipole buried in the EarthTitle Text
Wait, J. R.Author Text
IEEE Proceedings:  Institute Telecommunications Science, Boulder, CO,
USA, Vol. 59, No. 6, pages 1033-5; June, 1971.
Source Text
mining, radio direction-finding, location of buried
oscillating magnetic dipole, earth conductivity, mining
disaster
Keyword Text
The possibility is discussed of locating miners, after a disaster, by an
electromagnetic  technique.  Specifically, it is suggested that the complex
ratio of the horizontal and the  vertical field components be measured.  The
limitation due to the finite conductivity of the  overburden is also considered






Studies of Travelling Ionospheric Disturbances with a Triple Radio
Interferometer System
Title Text
Walton, Eric K.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction




In 1967 and 1968, an experiment was performed by Dr. John E. Jones of
ESSA's research labs in Boulder in which travelling ionospheric disturbances
could be detected.  The experimental technique employed three radio
transmitters in a triangular configuration as shown in Figure 1.  The three
reflection points form the vertices of an equilateral triangle of 40 km on a side.
 Doppler measurements were made on the received signals, and correlation
techniques were used to detect ionospheric periodicities and wave-like
movements.  The results, in terms of medium scale disturbances, are shown
in Figure 2.  In general, the wave detected by Jones had periods ranging from
15 to 70 minutes and a velocity and approximately 150 m/s in magnitude.
The direction varied as shown in Figure 2 and also contained a downward
component of 15 to 70 degrees below the horizontal.  In general there is good
agreement with the acoustic gravity theory of C. O. Hines.  The most
interesting finding in the data in relation to this study is the seasonal variation
of the data.  The wave-like effects move southward in the winter and northward
in the summer, with a westward movement in the spring and fall.  It is this
seasonal effect which we will try to study here.  The first question to be
answered is:  What effects can one see in a radio direction finding experiment
due to waves of this type?  (Abstract taken from author's opening paragraphs,






Studies of Traveling Ionospheric Disturbances with a Triple Radio
Interferometer System
Title Text
Walton, Eric K.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
In 1967 and 1968, an experiment was performed by Dr. John E. Jones of
ESSA's research labs in Boulder in which traveling ionospheric disturbances
could be detected.  The experimental technique employed three radio
transmitters in a triangular configuration.  The three reflection points form the
vertices of an equilateral triangle of 40 km on a side.   Doppler measurements
were made on the received signals, and correlation techniques were used to
detect ionospheric periodicities and wave-like movements.  The results, in
terms of medium scale disturbances, are shown.  In general, the waves
detected by Jones had periods ranging from 15 to 70 minutes and a velocity
of approximately 150 m/s in magnitude.  The direction varied and also
contained a downward component of 15 to 70 degrees below the horizontal.
In general, there is good agreement with the acoustic gravity theory of C. O.
Hines.  The most interesting finding in the data in relation to this study is the
seasonal variation of the data.  The wave-like effects move southward in the
winter and northward in the summer, with a westward movement in the spring
and fall.  The seasonal effect is the object of this study.  (Abstract taken from






Azimuthal Distribution and Characteristic Properties of Ambient Noise at
HF
Title Text
Weeks, A. S.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, Office of Naval Research, Contract No.
N00014-71-C-0221, Robert Allerton Park, Monticello, Illinois, Sponsored by
Radiolocation Research Laboratory, Department of Electrical Engineering,
Engineering Experiment Station, University of Illinois, Urbana, Illinois, RRL
Publication No. 389, AD Doc. No. 888 218, 2-4 June 1971.
Source Text
Keyword Text
Azimuthal measurements of noise in the HF band have been conducted using
the Wullenweber array at the University of Illinois.  The data have been
analyzed to illustrate the following; the amplitude distribution as a function of
direction, the effect of averaging the data, and the amplitude variation as a
function of time.  The effects of the ionosphere on HF propagation have been
employed to explain both temporal and spatial variations in the noise data.






Azimuthal Distribution and Characteristic Properties of Ambient Noise at
HF
Title Text
Weeks, A. S.Author Text
Proceedings of the Fourth Allerton-House Conference on HF Radio Direction
Finding and Radiolocation Research, RRL Publication No. 389, UILU-ENG-71-
2542, Robert Allerton Park, Monticello, Illinois, 2-4 June 1971.
Source Text
Keyword Text
Azimuthal measurements of noise in the HF band have been conducted using
the Wullenweber array at the University of Illinois.  The data has been
analyzed to illustrate the following; the amplitude distribution as a function of
direction, the effect of averaging the data, and the amplitude variation as a
function of time.  The effects of the ionosphere on HF propagation have been
employed to explain both temporal and spatial variations in the noise data.






Azimuthal Distribution and Characteristic Properties of Ambient Noise at
HF
Title Text
Weeks, Andrew S.Author Text
Proceedings of the Fourth Allerton-House Conference on Hf Radio Direction
Finding and Radiolocation Research, University of Illinois, Urbana, Illinois, 4
June 1971.
Source Text
 atmospherics, high frequency, radio interference,
atmospherics, electromagnetic waves, background,
propagation, azimuth, direction finding, radio
equipment, measuring devices (electrical & electronic),
information theory, transmitter-receivers, radio
communication systems, antennas, radio compasses,
ambient noise, directional noise
Keyword Text
Azimuthal measurements of noise in the HF band have been conducted using
the Wullenweber array at the University of Illinois.  The data has been
analyzed to illustrate the following; the amplitude distribution as a function of
direction, the effect of averaging the data, and the amplitude variation as a
function of time.  The effects of the ionosphere on HF propagation have been
employed to explain both temporal and spatial variations in the noise data.







Improving Navy Electromagnetic Effectiveness through Environmental
Control
Title Text
Winfrey, J. A.Author Text







Progress Report for January 1971 through March 1971 and for Contract
Year  September 1970 to August 1971.  <NOTE> Technical Report. No. 24
Title Text
Wood, W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-391-UILU-ENG-71-2543, 46 pages; June, 1971.
Source Text
radio compasses, direction finding, antenna arrays,
phased arrays, position finding,  radio signals, radio
interferometers, ionospheric propagation, diurnal
variations, angle  of arrival, atmospherics, accuracy,
errors, very low frequency, An/grd-6, CDAA (circular
disposed antenna arrays), circular disposed antenna
arrays,  ray tracing, Wullenweber antennas, NTISDODXD
Keyword Text
This report deals with six separate research tasks: (I) an interferometer type
RDF  system (2-32 MHZ) for intermediate and long range use; (2) an
investigation of a  technique for predicting the effect of multi-mode propagation
on the  direction-of-arrival of radio waves; (3) a method of correcting the diurnal
deviation of  the direction-of-arrival radio waves; (4) a comparison of methods
of computing the  direction of arrival of radio waves; (5) a method of measuring
the vertical  angle-of-arrival of radio waves using a CDAA; (6) azimuthal






Correlation and Spectral Analysis of a Radio Signal by Means of
Generalized Holograms
Title Text
Zverev, V. A.Author Text
Telecommunications, vol. 26, pp. 50-4, June 1971.Source Text
Keyword Text
Applications of holography for the analysis of radio-frequency signals are
described.  A number of examples are considered.  (Abstract source






Wide Frequency Range Current TransformersTitle Text
Anderson, J. M.Author Text
The Review of Scientific Instruments, vol. 42, no. 7, pp. 915, July 1971.Source Text
Keyword Text
Current transformers with resistive loads are examined experimentally to
determine some of the limitations to high frequency response.  Coil
resonances are avoided by placement of damping resistors around the
secondary winding.  This permits a relatively large number of secondary turns
(50 or 100), improving low frequency response and increasing the i t product,
even for the highest frequency transformers.  Uniform response to several
gigahertz is obtained in a transformer with 6.4 mm window, while a range 1
Hz to 300 MHz is found in a larger transformer (12.7 cm diam and 2.5 cm
window).  Both ferrite and iron alloy cores are utilized.  (Abstract source






Radio Direction FinderTitle Text
AnonymousAuthor Text
Patent No. UK 1238011, Assignees:  Marconi Co., LTD., filed 22 November
1963, original Patent Appl. No. UK 2872/63, priority date 23 January 1963, 7
July 1971.
Source Text
radio direction finding, antenna alloys, radio
direction finder, patent, array of paired aerials
Keyword Text
It consists of an array of paired aerials.  The aerials of each are aligned in
different directions.  The signals from the aerials of each pair are combined
differentially and each pair of signals are used to derive cardioid output signals
corresponding to a cardioid polar radiation diagram directed in the direction of
alignment of the aerials in question.  The output signals from a number of
aerial pairs from a part of the array are combined in such a way that the "part"
of the array is caused to move along the array.  The resultant signal is used
to indicate the direction of incoming signals.  (Abstract source unknown,






Interferometer Phase Measurements:  Comparison with TheoryTitle Text
Barton, David K.Author Text
I.E.E.E. Trans., vol. AP-19, no. 4, pp. 566-9, July 1971.Source Text
Keyword Text
Recent measured results for long baselines are compared with theoretical
predictions of interferometer phase fluctuations.  The measured values, from
the Green Bank observatory in West Virginia, are somewhat smaller than
predicted from refractivity spectra data gathered earlier in Colorado,  The
affects of different lengths and observation times are predicted quite well.  It is
particularly significant that theory based on the "frozen turbulence" model is
so successful in predicting fluctuations over an 11-km baseline.  (Abstract






The Polarization Direction finderTitle Text
Baur, K.Author Text
AEG-Telefunken, ULM, Germany, Frequenz (Germany), vol. 25, no. 7, 197-
207, July 1971, Coden:  FQNZA3.
Source Text
Keyword Text
The purpose of this report is to give a survey over the procedures for direction
finding, which are only concerned to the field vectors of the electromagnetic
waves.  It is shown, that the different procedures can be arranged in three
groups' procedures, originated from pure mathematical considerations,
procedures, which apply usual ideas of the HF technique and procedures, in
which physical laws of the propagation are object.  The possibilities of
applications and their limitations are discussed.  The different procedures
show a variable behavior.  Therefore it is possible in a limited range to match
the design of direction finder to its task.  (Abstract source unknown, report,






The polarization direction finderTitle Text
Baur, K.Author Text
AEG-Telefunken, Ulm, West Germany, Frequenz, Vol. 25, No. 7, pages 197-
207; July, 1971.
Source Text
radio direction-finding, high frequency technique,
polarization direction finder, field vectors,
spacewave,  groundwave, mathematical considerations,
applications, limitations
Keyword Text
The purpose of this report is to give a survey over the procedures for direction
finding,  which are only concerned to the field vectors of the electromagnetic
waves.  It is shown,  that the different procedures can be arranged in three
groups:  procedures, originated from  pure mathematical considerations,
procedures, which apply usual ideas of the hf technique  and procedures, in
which physical laws of the propagation are object.  The possibilities  of
applications and their limitations are discussed.  The different procedures
show a  variable behavior.  Therefore it is possible in a limited range to match






Ivory Coral Applications and Diagnostics.  <NOTE> Interim Technical
Report. Jan-Jul 71
Title Text
Bowhill, S. A.Author Text
Technical Report from:  Aeronomy Corp., Champaign, III.  Rome Air
Development Center Griffiss AFB, N.Y., Advanced Research Projects
Agency, Washington, D.C., Report RADC-TR-72-254,  42 pages; July, 1971.
Source Text
radio signals, propagation, radio transmission,
scientific research, ionosphere, antimissile  defense
systems, over the horizon detection, communication
systems, backscattering,  broadband, direction finding,
high frequency, very high frequency, heating, bistatic
radar,  sounding rockets, attenuation, radar signals,
focusing, advanced weapons, F region, artificial spread
F, ionospheric heating, over the horizon radar, ivory
coral  project, NTISDODA
Keyword Text
The purpose of this section is to discuss the outstanding features of the
phenomena of  artificial spread F (ASF) and wide-band attenuation (WBA) and
their relevance to defense  applications.  The ionosphere is a generally
homogeneous, horizontally stratified plasma  with relatively predictable
characteristics.  The potential applications of ivory coral arises  from the
reversing of all these previous properties of the ionosphere. ASF destroys the
uniformity and horizontal stratification of the ionosphere, and creates






The 16 Element Crossed Dipole ArrayTitle Text
Bozyan, F. A.Author Text




Progress in development of a 16-element crossed dipole array for
observations of Jupiter is reported.  The array is designed with limited remote
steering capabilities that will provide useful gain even when the planet is at
low declination.  Two senses of steering are applied:  (1) array phasing; and
(2) remote selection of dipole set and phasing.  A computer program
calculates the gain for each steering.  The electrical and physical properties
of the array are described and illustrated, and computed antenna feed and
gain patterns are presented.  (Abstract source unknown, formal literature,






Observation of Radio Pulses from Extensive Air Showers at 3.6 MHzTitle Text
Clay, R. W., Hough, J. H. and Prescott, J. R.Author Text







Detection Probability Computations for Random Search of an Expanding
Area
Title Text
Coggins, Paul B.Author Text
National Academy of Sciences-National Research Council Washington D.C.,
Committee on Undersea Warfare.  Report NRC-CUW-0374, 14 pages; July,
1971.
Source Text
search theory, area coverage, target acquisition,
probability, detection, accuracy, direction finding,
tracking, time series analysis, antisubmarine warfare,
operations  research, NTISDODXD
Keyword Text
The purpose of this brief paper is to apply basic search theory to a particular
problem  in random search - search about a `datum,' or `point of fix' -and to
derive  computationally convenient formulas and computational aids for
detection probability  in this situation, noting the assumptions and
approximations underlying the use of  these formulas. With these ends in
view, the mathematical development is presented  without detailed references,







On Polar Substorms as the Source of Large-Scale Traveling Ionospheric
Disturbances
Title Text
Davis, M. J.Author Text
Journal of Geophysical Research, vol. 76, no. 19, pp. 4525-4533, July 1, 1971.Source Text
Keyword Text
The present study shows that it is possible to relate the occurrence of large-
scale traveling ionospheric disturbances (TID's) observed at mid-latitudes with
polar substorms on a statistical basis.  In addition under favorable conditions
(relatively low geomagnetic activity) it is possible to show a connection
between the occurrence of the TID's and substorms on a one-to-one basis.
Columnar electron content measurements were used to detect the TID's and
magnetograms from several high-latitude geomagnetic observatories were
used to study the substorms.  The results strongly support the theory that
large-scale TID's originate during polar substorms.  It was also possible to
determine the location of the source of a number of individual TID's.  These
locations lie primarily in the evening sector of the auroral oval.  (Abstract






Scattering from a Turbulent Laboratory Plasma at 31 GigahertzTitle Text
Douglas, D. G., Graf, K. A. and Guthart, H.Author Text
Radio Science, vol. 6, no. 7, pp. 737-752, July 1971.Source Text
Keyword Text
The scattering of electromagnetic waves from a turbulent plasma has been
examined experimentally at 31 GHz.  The 31-GHz cross section data agree
well with a scattering model proposed earlier and with 9.4-GHz data
measured earlier.  Measurements were made to determine the dependence of
the cross section on bistatic angle and electron density.  Comprehensive
diagnostic measurements were made on the plasma so that the radar
measurements could be compared to the scattering model.  A synthetic-
aperture, or coherent processing, experiment was also performed to relate the
instantaneous scattered field in a small volume (specified by the resolution
obtainable by coherent processing techniques) to the instantaneous
distribution of electrons in the same volume.  The measurements confirm the
validity of first-order Born theory when applied to instantaneous rather than
time-averaged quantities.  (Abstract source unknown, formal literature,






High Resolution Measurements of Ionospheric RefractionTitle Text
Elkins, T. J.Author Text
published in Space Research XII, vol. 2, pp. 1216-1220, Berlin, Akademie-
Verlag, 1972, presented at the Symposium on Dynamics of the




A long baseline radio interferometer has been constructed and used to
measure variable ionospheric refraction by monitoring continuously the
apparent angular position of a geostationary satellite.  Results are presented
for approximately eight months operation during which the interferometer was
located at Hamilton, Massachusetts (42.6º N 70.8º W) and the 136 MHz
beacon on ATS-3 was used as a source.  The interferometer baseline was 10
km long, oriented in the local magnetic meridian plane.  The measurements
have revealed pronounced diurnal and seasonal variations in the amplitude of
the variable refraction component.  The diurnal component becomes a
maximum near local noon, and appears to be partly controlled by the normal
diurnal variation of integrated ionospheric electron content.  The refraction
perturbations appear to be caused by the propagation of internal gravity waves
in the neutral thermospheric gas.  The power spectrum and diurnal variation of
the mean period of the fluctuations is measured, showing a strong maximum
in the range 20-40 minutes and very little power below 14 minutes.  (Abstract







An Epicenter Study of the Underground Nuclear Explosion Long ShotTitle Text
Espinosa, A. F.Author Text
National Oceanic and Atmospheric Administration, Boulder, Colo. Earth
Sciences Labs., Report NOAA-72051602, 6 pages; July, 1971.
Source Text
seismic epicenter, seismic detection, nuclear
explosions, underground explosions, nuclear  explosion
effects, seismological stations, perturbation, bias,
direction finding, primary  waves, Alaska, long shot,
NTISNOAA
Keyword Text
Seismic wave arrivals from the underground nuclear explosion Long Shot,
were well  recorded at stations around the world.  The establishment of
several mobile, temporary  stations and coordination between several
agencies made this underground nuclear  explosion one of the best recorded
events.  This investigation describes a study of the  epicenter, depth and
origin time of this event using data recorded by short-period  seismographs.
The observations used are in the epicentral distance range of 0 to 105
degrees. The previous epicenter origin time, and depth of focus for this event






Computer Techniques for Electromagnetic Scattering and Radiation
Analyses
Title Text
Gee, S., Miller, E. K., et al.Author Text
I.E.E.E. Int. Electromagnetic Compat. Symp. Rec., Philadelphia, Pa., pp.
122-31, 13-15 July 1971.
Source Text
Keyword Text
Computer techniques for solving electromagnetic radiation and scattering
problems in the resonance region employing the thin-wire electric-field integral
equation.  The versatility and wide applicability of this approach for
electromagnetic computer modeling are emphasized, and numerous sample
result illustrate the method's accuracy and utility.  (14 references)  (Abstract






An Investigation of the Array of Circular-Loop AntennasTitle Text
Ito, Shin'ichi, Inagaki, Naoki and Sekiguchi, ToshioAuthor Text
IEEE Trans., vol. AP-19, no. 4, pp. 469-76, July 1971.Source Text
Keyword Text
A circular-loop antenna composed of N elements with arbitrary circumference
arranged parallel in a row is analyzed by Fourier series expansion with
emphasis on the existence of finite gaps at the driving points.  The integral
equations at the beginning are reduced to a series of linear simultaneous
equations which contain only the Fourier coefficients of the electric currents of
the same order.  By appraising the current coefficients, the self-admittance is
obtained as a sum of two parts: the finite series truncated at the number
determined by the ratio of the circular-loop radius to the wire radius and the
gap capacitance, and the mutual admittance is obtained as a finite series of
fewer terms.  Several computed curves concerning a parasitic endfire array of
two elements are given, in which the computed values of the input admittance
are substantiated by experiments, and radiation characteristics are examined
to obtain a desirable configuration.  (Abstract source unknown, formal






Minimization of sidelobe radiation level of antennas with a circular
aperture.  Minimum sidelobe  radiation level of circular aperture
antennas as function of gain and direction finding characteristics
Title Text
Iur'Ev, A. N.Author Text
Radiotekhnika i Elektronika, Vol. 16, July 1971.  Radio Engineering and
Electronic Physics, Vol. 16, pages 1106-1112, July 1971. Translation, 1971.
Source Text
antenna design, antenna radiation patterns, radio
direction finders, sidelobe reduction, apertures,
calculus of variations, optimization, power gain
Keyword Text
Methods of the calculus of variations are used for the synthesis of an antenna
system with a  circular aperture. The methods make it possible to obtain
distributions of the field in the aperture  that minimize the sidelobe radiation of
the system when additional conditions imposed on the  parameters of the
system are satisfied. The antenna system satisfies also the criterion
regarding  the minimum of the sidelobe radiation power for a fixed gain in the
direction of the antenna axis.   For greater values of a parameter caused such
a system satisfies, in addition, also the criterion for  the minimum of the







Telecommunications Technology in Metropolitan AreasTitle Text
Jansky, D. M.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-7, no. 4,
pp. 590-594, July 1971.
Source Text
Keyword Text
The electronic communication technology available today offers the possibility
of changing many patterns of information transfer in urban areas.  There are
three major trends which are converging to make this change possible.
These are:  1) the technology to permit wideband information transfer
manifested in the existing 2300/CATV/Cable System and in modification of
the Bell network for wideband services; 2) the potential demand for a vast
range of new services to persons operating in the urban areas; 3) the
increasing demands for meeting mobile information transfer needs in the
urban areas through radio systems operating in the 100 to 1000 MHz part of
the spectrum.  The extent to which these trends allowed to converge will be a
function of the quality of telecommunication policy formulation and execution.
In order to formulate policy, it is necessary to have a vision of the future
toward which to work.  This paper will discuss the types of services possible
with the technology presently available, which will have impact on future







Telecommunications Technology in Metropolitan AreasTitle Text
Jansky, Donald M.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-7, no. 4,




The electronic communication technology available today offers the possibility
of changing many patterns of information transfer in urban areas.  There are
three major trends which are converging to make this change possible.
These are: (1) the technology to permit wideband information transfer
manifested in the existing 2300/CATV/Cable System and in modification of
the Bell network for wideband services; (2) the potential demand for a vast
range of new services to persons operating in the urban areas; (3) the
increasing demands for meeting mobile information transfer needs in the
urban areas through radio systems operating in the 100 to 1000 MHZ part of
the spectrum.  The extent to which these trends are allowed to converge will
be a function of the quality of telecommunication policy formulation and
execution.  In order to formulate policy, it is necessary to have a vision of the
future toward which to work.  This paper will discuss the types of services
possible with the technology presently available, which will have impact on
future policy decisions.  (Author's abstract, formal literature/presentation,






Research Studies in the Theory of Scattering of  Electromagnetic Waves
by Metallic Objects.  <NOTE> Final Report.  1 Jan 69-30 Jun 71
Title Text
Keller, Joseph B.Author Text
New York University, N Y Courant Institute of Mathematical Sciences. Report
AFCRL-71-0503, 250 pages; July, 1971.
Source Text
electromagnetic waves, scattering, diffraction, metals,
curved  profiles, backscattering, angle of arrival,
phase modulation,  amplitude modulation, curve fitting,
graphics, angle of incidence, electromagnetic
scattering, NTISAF
Keyword Text
The object of the research was to extend existing knowledge of  classical
electromagnetic theory with emphasis on the problem  of determining the
phase and amplitude of the electromagnetic  field scattered by a conducting
body, and using knowledge of  the scattered phase and amplitude to
determine the size and  shape of the body.  The investigations pertaining to






Antennas Spacing Requirement for a Mobile Radio Base-Station DiversityTitle Text
Lee, W. C. Y.Author Text
The Bell System Technical Journal, vol. 50, no. 6, pp. 1859-1875, July 1971.Source Text
Keyword Text
The minimum required antenna spacing between two base-station antennas in
order to take advantage of spatial diversity technique was investigated.  The
measurements were made for two cases:  (i) the incoming radio signal was
perpendicular to the axis of two base-station antennas (the broadside case),
and (ii) the signal was in-line with the axis of two base-station antennas (the
in-line case).  The correlation of signals received from two separated antennas
at the base station was found to be much higher for the in-line case than for
the broadside case with any given antenna spacing.  For correlation up to 0.7,
from which most of the advantage of two-branch diversity can still be obtained,
we found the minimum required antenna spacing is around 70λ-80λ for the in-
line case and 15λ-20λ for the broadside case.  In order to achieve a
correlation always less than 0.7 between two based-station signals
regardless of the arrival direction of the incoming signal, a triangular
configuration with a three-antenna array used with a three-branch diversity
receiver is proposed, requiring less antenna spacing in the array than for a
two-antenna setup.  (Abstract source unknown, technical journal, English






Radio direction finderTitle Text
Marconi Co., Ltd.Author Text
Marconi Co., Ltd., GB Pat. 1238011; 7 July, 1971.Source Text
antenna arrays, radio direction-finding, radio
direction finder, patent, array of paired aerials
Keyword Text
It consists of an array of paired aerials.  The aerials of each are aligned in
different  directions.  The signals from the aerials of each pair are combined
differentially and each  pair of signals are used to derive cardioid output
signals corresponding to a cardioid polar  radiation diagram directed in the
direction of alignment of the aerials in question.  The  output signals from a
number of aerial pairs from a part of the array are combined in such  a way
that the "part" of the array is caused to move along the array.  The resultant






Comments on the 1970 Pioneer AwardTitle Text
Meyers, S. J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-7, no. 4,








Accuracy-Modeling Guidelines for Integral-Equation Evaluation of Thin-
Wire Scattering Structures
Title Text
Miller, E. K., Burke, G. J. and Selden, E. S.Author Text
Trans. I.E.E.E., vol. AP-19, pp. 534-6, July 1971.Source Text
Keyword Text
Description of a numerical study to determine accuracy and modeling criteria
for the integral-equation analysis of thin-wire scatterers.  Results obtained
using a collocation solution method with sinusoidal current interpolation show
that 6 to 18 current samples per wavelength are sufficient to produce radar
cross section results with absolute numerical convergence accuracies on the
order of 10% or less (about 0.4 dB), depending upon structure complexity.










Journal of Geophysical Research, vol. 76, no. 21, 20 July 1971.Source Text
Keyword Text
The correlation between the pulse rate and polarization of the sferic signal
from severe storms was studied.  The data from four moderately severe
storms showed consistently good correlation between the sferic pulse rate
and the horizontal polarization of the sferic signal.  (Abstract source unknown,






Vertical Loop Antennas For Extending Inductive Communications
Coverage of Armored Areas in Industrial Buildings
Title Text
Shvarts, B. A.Author Text
Telecommunications, vols. 25/26, no. 7, pp. 50-4, July 1971.Source Text
Keyword Text
Vertical transmitting loops are shown to be desirable for increasing inductive
communications coverage of an area above a highly absorbing medium.
Theoretical and experimental data on the magnetic AC field attenuation above
ground an in a reinforced concrete building are compared.  (Abstract source






HF Interferometer and SSL System (U)Title Text
Smith, G. A., Martin, P. E. and Sherrill, W. M.Author Text
Southwest Research Institute, Department of Applied Electromagnetics, San









Minimization of sidelobe radiation level of antennas with a circular
aperture
Title Text
Yur'yev, A. N.Author Text
Radiotekhnika i Elektronika, Vol. 16, No. 7, pages 1144-51. Translation:
Radio Engineering and Electronic Physics, Vol. 16, No. 7, pages 1106-12;
July, 1971.
Source Text
antenna radiation patterns, antennas, optimization,
minimization, calculus of variations, synthesis,
antenna, circular aperture, sidelobe  radiation power
Keyword Text
Methods of the calculus of variations are used for the synthesis of an antenna
system with  a circular aperture which ensures minimum sidelobe radiation
power (i.e., minimum of  the sum of power that is radiated by the sidelobes of
the radiation pattern and the reactive  power) for a fixed value of one of the
following characteristics:  the input power, the  antenna gain in a given






HF/DF System Studies and Directional Propagation ResearchTitle Text
Bailey, A. D., Dyson, J. D. and Ernst, E. W.Author Text
Report No. 44, RRL No. 395, ECOM-0097-11, Contract No. DAAB-07-69-C-
0097, University of Illinois, Urbana, Illinois, August 1971.
Source Text
Keyword Text
The continuation and extension of the studies and investigations leading
toward the design of a completely automatic radio direction (and position)
finder system for the HF range are being done under three tasks.  The
specific tasks are concerned with simulation studies, HF radiolocation
systems engineering, and HF directional propagation research.  The Eleventh
Quarterly Report contains important experimental results of the widely space
transmitter experiments of effective ionospheric tilts and traveling-wave-type
disturbances.  Progress is reported on the acquisition and installation at the
field station site of an on-line, real-time minicomputer for system control and
data analyses.  A simulation study of Interferometer System performance
subject to various error producing sources in the environment and a study of
active matching of small RDF antenna elements are being made and progress







Radio Wave Propagation Over Irregular Terrain in the 76-to 9200-MHz
Frequency Range
Title Text
Barsis, A. P.Author Text




Descriptive and statistical analyses of radio propagation data over irregular
terrain are presented with emphasis on communications between low
antennas in VHF and UHF bands.  Measured data are evaluated for medians
and ranges of basic transmission loss and height gain, and results are
compared with estimates from a propagation model developed by the Institute
for Telecommunication Sciences.  Effects of vegetation near the path
terminals are demonstrated.  Analysis results provide first estimates of
propagation parameters in many terrain types and information regarding
applicability of the propagation model.(Abstract source unknown, formal






Radio Wave Propagation Over Irregular Terrain in the 76- to 9200-MHZ
Frequency Range
Title Text
Barsis, Albrecht P.Author Text




Descriptive and statistical analyses of radio propagation data over irregular
terrain are presented with emphasis on communications between low
antennas in VHF and UHF bands.  Measured data are evaluated for medians
and ranges of basic transmission loss and height gain, and results are
compared with estimates from a propagation model developed by the Institute
for Telecommunication Science.  Effects of vegetation near the path terminals
are demonstrated.  Analysis results provide first estimates of propagation
parameters in many terrain types and information regarding applicability of the
propagation model.  (Author's abstract, formal literature, English language, file






Mobile Radio in the 70's: Spectrum Utilization and Vehicle LocationTitle Text
Cox, D. C. and Reudink, D. O.Author Text
1971 Wescon Technical Papers, Bell Telephone Laboratories, Inc., Holmdel,
New Jersey, presented at the Western Electronic Show and Convention,
Session 27, 24-27 August 1971.
Source Text
Keyword Text
Two interrelated concerns of mobile radio in the 70's are the expansion of
mobile communication systems into the 900 MHZ region and the growing
need for emergency and dispatch services to locate vehicles quickly.  The
FCC has recently made available a band of 75 MHZ in the 800 to 900 MHZ
region for possible use by common carriers for high-capacity, large scale
mobile communications systems.  Another 40 MHZ band around 900 MHZ
has been made available for other mobile radio services.  Efficient use of
frequency spectrum in high-capacity systems probably will require reusing
radio channels within a metropolitan area.  Radio coverage from base stations
most likely will be limited to small zones.   In urban areas scattering and
reflection from buildings is significant so resulting mobile communications
links contain considerable multipath structure.  Paper I of this session,
"Modeling the Urban Propagation Medium," by G.  L. Turin describes
measurements of urban multipath phenomena at 500, 1300 and 3000 MHZ,
derives a statistical propagation model from the experimental data and also
describes some simulations of two types of urban radio location systems
using the model.  (Abstract taken from authors' opening paragraphs,






Decameter and Meter Wavelength Radar Studies of Artificial Plasma
Clouds in the Lower Ionosphere
Title Text
Davis, J. R.Author Text




Radio frequency scattering experiments have indicated that irregular fluid
motions of tens of meters spatial scale and tenths of seconds temporal scale
occur in the E region.  It has been suggested that there can also occur in this
region a dissipative plasma instability (similar to what has been termed the
gradient-drift or E X B instability in previous work) that displays these spatial
and temporal scales and that may be of importance in the evolution of
sporadic E.  This paper describes an attempt to study the circumstances
under which such an instability might appear by injecting alkali plasma clouds
into the lower E region and observing them with decameter and meter
wavelength, coherent-pulse-Doppler radar.  After an initial blast-wave-driven
expansion phase, an alkali plasma cloud undergoes a period of irregular
behavior, in which a number of discrete echoes from seemingly coherent,
large, short-lived reflectors appear superimposed on the generally diffuse
plasma cloud radar echo.  Their large apparent size and spectral discreetness
indicate that they may arise from an ordered, possibly wavelike structure,
which must involve the entire plasma cloud.  Comparison of the observed
growth rates and probable spatial scales of the instabilities in the alkali
plasma clouds with order-of-magnitude calculations of these quantities based
on linear instability analysis confirms that the postulated plasma instability
can indeed explain the observed behavior.  In one phase of plasma cloud
evolution a reflecting layer similar to sporadic E is formed, which permits
decameter wavelength radiation, incident obliquely on the cloud, to be
reflected back to earth in much the same manner as skywave transmission is
achieved via sporadic E.  The similarity in behavior of an artificial sporadic E
patch to the natural variety is evident.  Also, a nonlinear, two-dimensional
plasma instability analysis is capable of explaining the spectral appearance
and temporal variation of the decameter radar data from the alkali plasma
cloud.  An association is suggested between these results and the
mechanism by which temperate latitude sporadic E is formed.  (Abstract






Phase comparison  direction finder with successive signals comparison
using commutation of two antenna elements  for target acquisition and
tracking operations.  (Faxovyi pelengator s posledovatel'nym sravne iem
signalov).
Title Text
Diatlov, A. P., Nadtoka, A. E.Author Text
Radioelektronika, Vol. 14, pages 889-893, August 1971.  (AIAA Technical
Library)
Source Text
radio direction finders, radio tracking, signal
processing, target acquisition, antennas,
autocorrelation, comparators, phase deviation, phase
error, phase shift keying
Keyword Text
Description of a phase-comparison direction finder employing commutation of
two antenna  elements.  Directional information about the target is obtained
from the phase difference of the  two signals.  Since the commutated signal
resembles relative PSK signals, an Autocorrelation phase  meter is used as
the detector.  Phase error sources are identified, and operational
requirements are  defined for target-acquisition and tracking modes of






Real-Time Spectrum AnalyzerTitle Text
Evans, G., McLeish, C. W., Richards, R. S. and Stone, A.Author Text
IEEE Transactions on Instrumentation and Measurement, vol. IM-20, no. 3,
pp. 176-177, August 1971.
Source Text
Keyword Text
A technique is described that has made it possible to build a multichannel
analyzer with the final resolution determined by a set of identical filters rather
than a series of different filters.  (Abstract source unknown, formal literature,






A Method for Rapid Computation of VLF, Steep-Incidence Reflections
from the ionospheric D-Region
Title Text
Hill, J. R.Author Text
Report No. TR 1784, Naval Electronics Laboratory Center, San Diego,
California, 19 August 1971.
Source Text
Keyword Text
A method for the rapid computation of coefficients for VLF reflections from the
ionospheric D-region is described.  Previously calculated wave-field solutions
are used to compute reflection coefficients for new electron-density profiles.
The usefulness of the method is demonstrated by a study of several D-region
profiles.  The study shows the sensitivity of the reflection coefficients to small
changes in the profiles.  Experience indicated that three to six times as many
profiles can be examined in a parametric study than was previously possible
for a given computer cost.  The resulting increase in computational speed
greatly facilitates parametric studies of electron-density profiles.  (Abstract






A Comparison of Three Modes of Determining the Direction of Arrival
with a  CDAA-RDF System.  <NOTE> Technical Report. No. 26
Title Text
Hunninghaus, R. E., Ernst, Edward W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-393-UILU-ENG-71-2545, 146 pages; August, 1971.
Source Text
direction finding, antenna arrays, radio signals, phase
shift circuits,  scanning, processing, determination,
CDAA (Circular disposed antenna arrays), circular
disposed antenna arrays, signal  processing, NTISDODXD
Keyword Text
The study is a comparison of three methods for determing the azimuthal
direction of  arrival by processing the output from a scanner used with a
CDAA. The three methods  use the sum amplitude, difference amplitude and
differential phase patterns,  respectively, as the basis for determining
directions of arrival; each of the methods  employs a digital computer to






Some Effects of Rayleigh Fading and Diversity on FM Co-Channel
Interference
Title Text
Langseth, R. E.Author Text
1971 Wescon Technical Papers, Bell Telephone Laboratories, Inc., Holmdel,
New Jersey, presented at the Western Electronic Show and Convention,
Session 27, 24-27 August 1971.
Source Text
Keyword Text
Using simulated Raleigh-fading FM signals, the baseband performance of a
diversity system that uses a separate pilot is studied.  In the presence of
independently fading signals and co-channel interference, the use of multi
branch diversity to improve the baseband SNR can give a 10-15 dB decrease
in the required RF signal to interference ratio.  With modulation indices of four
to eight, and using three branches of diversity, baseband performance nearly
equal to the no-fading performance was obtained for RF signal to interference
ratios in excess of about 10 dB.  (Abstract taken from author's summary,






Extra-High Resolution Radio interferometryTitle Text
Matveyenko, L. I.Author Text







Vepol-A Vehicular Planimetric Dead-Reckoning ComputerTitle Text
Myer, J. H.Author Text




Optimum utilization of patrolling vehicles requires that the central controller be
continuously informed about their location.  To meet this need, a purely
mechanical analog computer was designed, built, and tested.  The results
obtained show that systematic errors introduced by the system far outweigh
random errors and that this concept is feasible as a location interpolator
between fixed known reference sites.  Guidelines for the next generation
system design were obtained.  (Abstract source unknown, formal literature,






The Correlation Function and The Excursions of The Angular NoiseTitle Text
Ostrovityanov, R. V., Basalov, F. A.Author Text
Radiotekh. and Elektron. (USSR), Coden RAELA4, Trans of Radio Eng. and
Electron. Phys. (USA), vol. 15, no. 8, p. 1511-13, August 1971, Coden
RENPAL.
Source Text
noise, correlation theory, radar theory, radar
direction finding, spatially extended targets, angular
errors, angular noise, time domain statistical
analysis, correlation function, excursion
Keyword Text
The radar direction finding of spatially extended targets is accompanied by
angular errors due to the angular noise which is generated as a consequence
of mutual displacement between the radar and the target.  In estimations of
the effect of angular noise on the performance of direction finders.  The time
domain statistical characteristics play an important roll.  In this note, formulas
for the correlation function of a more general case than that of a special target
structure as well as for the parameters of excursions of the angular noise are
derived.  (Abstract source unknown, formal literature, English/Russian






The correlation function and the excursions of the angular noiseTitle Text
Ostrovityanov, R. V., Basalov, F. A.Author Text
Radiotekhnika i Elektronika, Translation:  Radio Engineering and Electronic
Physics, Vol. 15, No. 8, pages 1511-13; August, 1971.
Source Text
correlation theory, noise, radar theory, radar
direction finding, spatially extended targets, angular
errors, angular noise, time  domain statistical
analysis, correlation function, excursion
Keyword Text
The radar direction finding of spatially extended targets is accompanied by
angular errors  due to the angular noise which is generated as a consequence
of mutual displacement  between the radar and the target.  In estimations of
the effect of angular noise on the  performance of direction finders, the time
domain statistical characteristics play an  important role.  In this note,
formulas for the correlation function of a more general case  than that of a
special target structure as well as for the parameters of excursions of the






The Atmosphere of Jupiter from Radio ObservationsTitle Text
Pariiskii, Y. N.Author Text
Soviet Astronomy-AJ, vol.  15, no. 1, pp. 127-128, July/August 1971.Source Text
Keyword Text
An attempt has been made to determine some characteristics of Jupiter's
atmosphere from radio observations carried out at Pulkovo at wavelengths of
3.02, 3.95, and 6.5 cm.  Assuming that the pressure and temperature of the
cloud layer are 1.3 atm and 170ºK, respectively, the relative abundance of
ammonia is determined to be 3 SA-018310-4.  Jupiter's atmosphere is not
isothermal and consists mainly of hydrogen, the  relative abundance of helium
being 0.15.  The observed brightness temperature spectrum of the
atmosphere is consistent with the assumption that ammonia is the primary
absorbing agent in the radio region.  (Abstract source unknown, formal






HF Propagation Degradation During Ionospheric StormsTitle Text
Rose, R. B.Author Text




A comparison of storm effects over eight Pacific oblique sounder paths
provides guidelines for spectrum utilization for the Naval communication
station communicator and traffic manager.  Hf circuit degradation due to
ionospheric storms is shown to be latitude-dependent.  During severe
disturbance periods the existing hf usable spectrum is highly unstable.  Hf
frequencies in the middle of the normal daytime usable spectrum have the
highest probability of survival, but point-to-point oblique sounding is the only
reliable method for maintaining maximum transmission circuit availability
during storm periods.  (Abstract source unknown, technical report, English





August - SeptemberMonth Text
Modified Born backscattering from turbulent plasmas; attenuation
leading to saturation and  cross-polarization
Title Text
Shakarofsky, I. P.Author Text
RCA Ltd., Montreal, Quebec, Canada, Radio Science, Vol. 6, No. 8-9, pages
819-31; August - September, 1971.
Source Text
electromagnetic wave propagation in plasma,
electromagnetic wave scattering, backscattered  cross
section computation, use of distorted wave Born
approximation, cross  polarization, Born
backscattering, turbulent plasmas, saturation,
expansion scheme,  electromagnetic waves, turbulent
media, attenuation
Keyword Text
An expansion scheme, which converges rapidly, is developed for computing
the  backscattered cross section of electromagnetic waves from turbulent
media.  The scheme  is based on the average rather than actual field with the
use of the distorted-wave Born  approximation, in which the signal is modified
to include attenuation due to scattering  along its path length.  If the receiver
beamwidth is wide enough and the scattering is very  directional, no net
attenuation occurs.  Net loss occurs when the receiver aperture is small  and
the scattering is diffusive.  First-order modified Born is derived in detail, and
relations  are evaluated.  It has the potential for providing saturation in the
backscattered power as  the level in refractive-index fluctuation is increased.
Higher-order corrections are then  calculated.  Second-order modified Born
provides a contribution to the transverse  cross-polarization that is consistent
with a modified version of the result in work by R. S.  Ruffine and D. A.
deWolf.  Both of these in turn are consistent, within the limits of  directional
scatter, with J. W. Strohbehn and S. F. Clifford's cross-polarization, which
results from fluctuations in refractive index gradients.  It is also shown that the
 longitudinal cross-polarized component is related to diffusion effects and
angle-of-arrival  deviations.  However, in several experiments the postulated
attenuation implicit in  first-order modified Born was found to be compensated






Computer Derivation of Some Dolphin Echolocation SignalsTitle Text
Altes, R. A.Author Text
Science, vol. 173, no. 4000, pp. 912-914, 3 September 1971.Source Text
Keyword Text
Recent advances in radar theory have given rise to a straightforward method of
sonar signal design.   The method involves computer maximization of a signal-
to-interference ratio.  The procedure has been used to derive sonar signals
that can accurately measure target velocity.  When two dolphins were placed
in a situation conducive to the utilization of such signals, their waveforms
were similar to those that had been theoretically derived.  (Abstract source






The blurring of images in the ground layer of the atmosphere due to
angle-of-arrival fluctuations.
Title Text
Andreev, G. A., Kuznetsov, V. M., Tseitlin, V. E.Author Text
Fizika Atmosfery i Okeana, Vol. 7, pages 987-990, September 1971.
Akademiia Nauk SSSR, Izvestiia. Translation:  Atmospheric and Oceanic
Physics, Vol. 7, pages 653-655, September 1971.  Academy of Sciences,
Izvestiya, USSR.  (AIAA Technical Library)
Source Text
atmospheric boundary layer, atmospheric fraction,
atmospheric turbulence, blurring, radiation  sources,
turbulence effects, angles (geometry), annual
variations, carbon dioxide, diurnal variations,
imaging techniques, light transmission, optical
measurement
Keyword Text
Image blurring effects due to atmospheric boundary layer refractivity turbulent






Blurring of images by angle of arrival fluctuations in the near-Earth
atmosphere
Title Text
Andreev, G. A., Kuznetsov, V. M., Tseitlin, V. E.Author Text
Izvestiya Akademii Nauk SSSR, Fizika Atmosfery i Okeana, Vol. 7, No. 9,
pages 987-90, Translation:  Izvestiya Academy of Sciences USSR,
Atmospheric and Oceanic Physics; September, 1971.
Source Text
atmospheric optics, light diffraction, photographic
image, near Earth atmosphere, dispersion, angle of
arrival, blurring, point  source, optical system, light
path, visible light
Keyword Text
The dispersion of angle of arrival fluctuations for visible light in the atmosphere
is  measured by two methods:  a) the blurring of a photographed image of a
screen consisting  of 60 alternate light and dark radial sectors; b) the
apparent movement of a point source  observed through the same optical
system.  The light path was 1500 m long.  The expected  relationship
between the two sets of results is derived and the experimental agreement






A 7-25 MHz High-Power Ten-Element Electronically Scanned Array for
Ionospheric Backscatter Measurements
Title Text
Arnold, P. W.Author Text









Proceedings of the Allerton-House Conference (4th) on HF Radio
Direction Finding  and Radiolocation Research.  <NOTE> Final Report.
Title Text
Bailey, A. DAuthor Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-392-UILU-ENG-71-2542, 435 pages; September, 1971.
Source Text
direction finding, symposia, position finding, radio
equipment, high frequency, radio  waves, propagation,
radio transmission, antennas, radio receivers,
computers, distance  measuring equipment, ionospheric
disturbances, radio frequency interference, angle of
arrival, noise (radio), models (simulations),
simulation, instrumentation, state-of-the-art  reviews,
radio interferometers, NTISDODXD
Keyword Text
The purpose of this conference is to promote discussion between
Governmental,  Educational and Industrial Groups on the `State-of-the-art' and
Science of Radio  Direction Finding, Radio Position Finding, Directional Radio
Propagation: and to  explore, where possible, the future direction of these
research efforts, based on user  requirements. The General Theme of this
Conference: `D/F in the Seventies' with  subtopics (1) RDF Systems, (2)
Radiolocation Systems, (3) Modeling and Simulation  Studies, (4) HF






A Comparative Study of Two Method for Predicting Short-Term Short-
Range Lateral Deviation Error Effects in HF/DF
Title Text
Bailey, A. D.Author Text
University of Illinois, Urbana, Illinois, September 1971.Source Text
Keyword Text
Two practical methods which have been used to measure drifts and traveling
irregularities in the ionosphere are:  (1) The  method of closely spaced
receivers and; (2) The method of widely spaced transmitters.  Each of these
methods will provide information which may be used to reduce associated
lateral and/or longitudinal deviation errors in short range direction finding at
high frequencies.  The particular error that is of concern here is the so-called
"quasi-20-minute period" effect, Ross effect or lateral deviation effect.  It is
now believed to be due to traveling wavelike perturbations in the electron
density which give rise to focussing, defocussing and angular deviation effects
observed in radio direction finding.  The perturbations have characteristic
velocities of the order of 150 meters per second, characteristic periods of tens
of minutes and wavelengths of 100 to 200 kilometers.  These are large scale
effects.  Accordingly, the method of widely spaced transmitters is probably
preferred for the measurement.  Economic and tactical factors may preclude
this approach in favor of the closely spaced receiver method.  The two
methods are compared on the basis of measurable parameters that may be
obtained with each system.  Relative costs are not considered.  The
measuring system is not unique but is typical of a modern, advanced, RDF







Information Derivable from Monopulse Radar Measurements of Two
Unresolved Targets
Title Text
Berkowitz, R. S. and Sherman, S. M.Author Text
Trans. IEEE, vol. AES-7, no. 5, pp. 1011, September 1971.Source Text
Keyword Text
From measurements of pulse amplitudes and normalized error signals made
with a conventional monopulse radar it is possible in theory to determine the
angular coordinates of the midpoint of two unresolved targets and the slope of
the line joining them.  Under special conditions it is also possible to
determine the angular locations of the individual targets.  (Abstract source






The Effect of Noise on Bearings Obtained by Amplitude ComparisonTitle Text
Blachman, N. M.Author Text
Trans. IEEE, vol. AES-7, no. 5, pp. 107, September 1971.Source Text
noise, radar receivers, radio direction finding, rms,
radar,, sonar, bearings, amplitude, comparison, bearing
error, sequential lobe comparison, nonscanning
nontracking receiving system
Keyword Text
The RMS bearing error for simultaneous or sequential lobe comparison is
found for a nonscanning, nontracking receiving system having two antenna (or
transducer) lobes of arbitrary shapes.  Simple, useful approximations are
found for bearings both away from and near a null of one of the lobes.







Wave Polarization and its Influence on the Power Available from a Radio
Signal Propagated Through the Ionosphere - Part 3 Two-hop modes
Title Text
Bradley, P. A. and Bramley, E. N.Author Text
Proc. IEE, vol. 118, no. 9, September 1971.Source Text
ionospheric propagationKeyword Text
In Pts. 1 and 2 of this paper, an analysis and numerical calculations were
given for the fractions of power associated with linearly polarized components
of the ordinary and extraordinary waves at a distant receiver, for single-hop
sky-wave modes at medium and high frequencies.  The present paper
extends the analysis to the case of 2-hop propagation.  It deals in particular
with the effect of the midpath ground reflection.  Expressions are given for the
change in wave polarization and loss of power during this reflection, and for
the ionospheric coupling on the upgoing leg of the second hop.  Numerical
results for a number of sample paths are quoted and discussed.  (Abstract






Differential Phase Shift of Partially Reflected Radio WavesTitle Text
Connolly, D. J.Author Text







Detonation-Wave Effects on Decameter-Wavelength Radio Waves in the
Lower Ionosphere
Title Text
Davis, J. R. and Uffelman, D. R.Author Text




Three high-explosive charges were placed by rocket in the lower E layer to
study the effects of detonation waves on this region of the ionosphere.
Observations made by coherent-pulse-Doppler high-frequency radar and an
ionosonde indicated that three types of radar targets were discerned:  (1)
Shock-wave excitation of atmospheric constituents and compression of
existing ionization created an overdense reflecting surface, with a probable
small additional contribution due to partial reflections, that traveled radially
outward quite rapidly and was observed for a few tenths of a second.  (2)
Shock-induced ionization created as a result of the high temperatures
achieved in the region between the first shock wave and the contact surface
between the explosion products and the atmospheric fluid persisted as a
nearly stationary radar target for several minutes.  (3) Sonic waves
propagating outward from the detonation were observed to perturb sky-wave
transmission paths that passed through the ionosphere many tens of
kilometers from the explosion.  These effects were detected several minutes
after the explosion.  It is concluded that explosive thermal excitation of the
lower E layer is adequate to produce radar reflections of decameter
wavelengths by compression of existing ionization and shock excitation of
additional ionization and to deposit by this means long-lasting ionization,
which may appear as an artificial sporadic-E layer of several minutes duration.
 This layer is probably composed of the long-lived ions  of alkali metal atoms,
which exist continuously in the lower E region and form a detectable
persistent radar target when they are excited by a shock wave.  This result
and other workers' independent evidence for atmospheric acoustic-wave
effects in the lower E region indicate that such phenomena may be involved in
the growth of naturally occurring sporadic-E layers.  The sonic wave created
by the explosion also perturbs existing ionospheric regions several tens of
kilometers from the burst point, and this perturbation is readily detectable as
a phase-path modulation in decameter-wavelength earth backscatter.







Tracking Mode Operation of a CDAA RDF System.  <NOTE> Technical
Report. No. 2
Title Text
Ernst, Edward W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-329-UILU-ENG-71-2554, 29 pages; September, 1971.
Source Text
direction finding, antenna arrays, radio signals,radio
equipment,  tracking, angle of arrival, scanning, phase
shift circuits, alignment, CDAA (circular disposed
antenna arrays), circular disposed antenna arrays,
NTISDODXD
Keyword Text
The large aperture CDAA RDF system can be operated in several ways. One
of them  is in the `tracking mode' which uses information derived from the
received output to  align the beam of the array in the direction from which the
signal arrives.  The  difference in phase between the two halves of the array is
the signal characteristic  used to rotate the array to the desired azimuth. The
difference between the azimuth to  which the array is aligned and the signal
azimuth is indicated by the phase difference.  Thus, a good approximation to
the signal may be determined even for those signals for  which the azimuthal






Ionospheric Irregularities and Movements Observed with a Large Aerial
Array
Title Text
Felgate, D. G. and Golley, M. G.Author Text




A large aerial array has been used to study the nature and movements of the
pattern formed over the ground by a radio wave reflected from the ionosphere.
Separate receivers were used for each aerial in the array and the radio pattern
was transformed into a visible light pattern.  This technique enabled the
patterns to be classified into several different types and the relative
occurrence of each type to be determined.  These observations suggested a
simple ray interference model for the formation of the patterns rather than the
random screen model proposed by previous workers.  Using this ray
interference model the separation of the reflection points in the ionosphere
may be calculated.  The horizontal separation of the reflection points in the E-
region was of the order of 15 km and in the F-region approx 50 km.  The
velocity of the pattern was determined from a two-dimensional spatial
correlation analysis of the data from the array.  One some occasions the two-
dimensional correlation analysis shows variations in the velocity of the pattern
during intervals of 20 sec, indicating that the standard three receiver analysis
will, at times, give erroneous results.  (Abstract source unknown, formal






Frequency-sharing considerations between geostationary
communication satellites and  terrestrial radio relays
Title Text
Fuenzalida, J. C., Chitre, N. K. M.Author Text
COMSAT Labs., Clarksburg, MD, USA, COMSAT Technical Review, Vol. 1,
No. 1, pages 45-77; Fall, 1971.
Source Text
frequency allocation, interference, radio links,
satellite relay systems, geostationary communication
satellites, terrestrial radio relays, interference,
power flux  density, effective isotropically radiated
power
Keyword Text
Geostationary communication satellites and terrestrial radio relays may share
a frequency  band on an equal basis in precautions are taken to keep the
interference within tolerable  limits.  Satellite interference into a terrestrial
radio relay is controlled by limiting the  power flux density caused by each
satellite at the surface of the earth.  This limit can be  increased both with
frequency and with the angle of arrival above the horizon.  Terrestrial  radio-
relay interference into a satellite is controlled by limiting both the transmitter
power  and the e.i.r.p. of the radio relay.  This limit is not significantly






Adaptive Maximum Likelihood Receiver for Direct-Ranging ApplicationsTitle Text
Garrett, P. H.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-7, no. 5,
pp. 863-874, September 1971.
Source Text
Keyword Text
Recent interest in direct-ranging navigation methods has prompted new
research into practical receiver structures which provide improved signal
processing.  Maximum likelihood receivers are compared with conventional
phase-locked receivers by theoretical and simulation methods as phase
estimators based on signal measurements only.  Signal-to-noise ratio (SNR)
enhancement is examined and filter recommendations made.  An adaptive
maximum likelihood receiver is then developed which uses both signal
measurements and a priori data to improve phase estimation accuracy.
Simulation results indicated a 33.3 dB processing gain yielding a ranging
error standard deviation of ±15 feet for zero dB received SNR.  Nonadaptive
and adaptive receivers are fabricated, flight tested, and experimental results







Applications of Wavefront Analysis to Bearing MeasurementsTitle Text
Gething, P. J. D.Author Text




Our current method of measuring bearings on BELLE ANNA is to record the
low-angle difference output of the spinning goniometer, using the DORA
hardware, then to calculate a single bearing for each revolution of the
goniometer, using the PORT ERIN/POINTS SCORE software developed by
W. F. Greenhalgh.  Further details are given in UK 12.  We must expect that
a target signal will often arrive at the array by too or more modes of
propagation, with quite different elevation angles and slightly different bearings
(because of the effects of ionospheric tilts).  Within the receiver passband,
typically 3 kHz, we must also expect that interfering signals from other
transmitters will sometimes be present at significant levels; these also may
be multimoded.  For convenience, these situations will be referred to
collectively as multiray problems.  The POINTS SCORE program was
developed from an examination of a large number of practical waveforms
recorded on known transmitters.  It undoubtedly copes well with most
practical situations and returns sensible bearings in quite difficult conditions.
However, a number of questions arise when multiray problems are
considered.  Does an interfering signal exert a systematic "pull" on the
indicated bearing of the wanted signal?  Would it be possible to return
separate bearings on the various modes of the wanted signal, so that an
appropriate tilt correction can be applied to each?  More generally, what is the
optimum statistical process for extracting bearings from a WADF in multiray
conditions, given the use of a digital computer?  A contract for a theoretical
study has been placed with the University of Birmingham, aimed at answering
this general question.  (Abstract source unknown, proceedings, English






Propagation Studies Related to Bearing Accuracy Exploring the Lower
Ionosphere with a Thomson Scatter Radar Over an Oblique Path of
Propagation
Title Text
Goodman, J. M.Author Text
Naval Research Laboratory, Washington, D.C., presented at the CANUKUS
Target Location Conference, Ottawa, Canada, September 1971.
Source Text
Keyword Text
The Faraday rotation method for deducing the electron content of the
ionosphere has been employed for over a decade and it is well known that by
combining Faraday rotation with Thomson scatter it is possible to deduce
electron density profiles with relative ease [Farley, 1969].  In hybrid systems
of this type what one actually measures is the Faraday rotation angle.  The
derivative of this rotation angle is found to be proportional to the electron
density with the proportionality constant being determined by the M-factor
[Yeh and Gonzales, 1960] and the choice of radar frequency.  We shall refer
to this technique by the label TS-FR.  Early measurements of this type were
made by Millman et al [1961, 1964] in the UHF band.  The most sophisticated
application of the TS-FR  technique reported to date was conducted at the
Jicamarca Radio Observatory located on the magnetic equator using a
frequency of 50 MHz.  At mid-latitudes, where magnetic field makes an
appreciable angle with the horizontal, the M-factor is large, and hence a
somewhat higher radar frequency is desirable in order to reduce the
deleterious effect of Faraday dispersion.  A frequency of the order of 200 MHz
or slightly lower is thought to be about optimum for conducting these
measurements over middle latitudes [Farley, 1969].  The present paper
describes some of the TS-FR results obtained by the Randle Cliff Radar, (see
Figure 1), with particular emphasis being placed upon recent observation of
the lower ionosphere as viewed over a high zenith angle propagation path.
Through illumination of the ionosphere in the neighborhood of the horizon we
extend its effective radar range without extending the range of ground clutter
which is largely limited by earth curvature.  In this manner, estimates of E and
lower F region electron densities may be obtained from radar data which is
essentially uncontaminated by spurious signals.  Due to the nature of the
propagation path, the results of these observations are applicable to analysis
of data obtained from HF-DF system.  (Abstract source unknown,






A Method of Trigonometric Interpolation for Processing Radio Direction-
Finding Signals
Title Text
Goodwin, R. and Sandler, M.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-7, no. 5,
pp. 804-808, September 1971.
Source Text
Keyword Text
Radio direction-finding techniques that use amplitude-trigonometric
interpolation between signals received at a circular antenna array are
reexamined.   The accuracy of this class of direction-finding system is limited
by interpolation, gain mistracking, and additive-noise errors.  The channel gain
mistracking error is shown to be significantly lower than previously estimated.
 Typical calculations show that the trigonometric interpolation technique is an
order of magnitude more accurate than previously supposed.  (Abstract






HF/VHF Shipboard Crossed Spaced Loop DF Antenna DevelopmentTitle Text
Green, T. C., Guion, W. G., Lorenz, R. and Sherrill, W. M.Author Text




Spaced loop development tasks accomplished under this contract were
chosen to provide a crossed spaced loop antenna design compatible with
present Navy shipboard computer controlled intercept and DF requirements.
An automatic digital sense detector circuit was developed and successfully
demonstrated with the crossed spaced loop antenna.  The SwRI full scale
simulated ship superstructure was modified to provide increased simulation in
the ECM mast/DASH hangar region.  A GFE HF/VHF crossed spaced loop
was installed at the ship site for the DF and sense evaluation.  DF calibration
curves were obtained over the HF and VHF range (43 frequencies).
Repeatable DF accuracy for the crossed spaced loop was shown to be
nominally ±2º over the complete frequency range.  Multi-valued deviation
spread on VHF calibration data was shown to be typically ±2º.  Investigation
on the effects of tuning the aft whip antenna implied only second order
changes in the FD calibration curves (5º in certain azimuth directions).
Instrumentation for on-line digital processing of the spaced loop and sense
detector outputs was developed.  Algorithms developed provided computer-
generated DF calibration curves from the DF data.  Sensitivity measurements
were performed on the untuned (aperiodic) crossed spaced loop over the
HF/VHF range.  Varactor diode tuning and capacitive gap loading sensitivity
enhancement techniques were investigated for the 2-8 MHz range.
Sensitivity improvement factors of nominally 5:1 at 3.0 MHz were obtained
using either technique.  Sensitivity of the HF bay antenna connected in
simple loop mode was shown to be satisfactory in the 0.1 to 2.0 MHz range.
Intermodulation performance of the crossed spaced loop antenna was
predicted from measured responses of the antenna to high power near and far
field radiation sources.  Additional DF development work accomplished under
this contract included (1) DF evaluation of a rotating spaced loop and a three-
element interferometer on the simulated DASH deck at full scale destroyer
mock-up and (2) calibration services provided for the USS ROAN (June 1971)
DF tests and evaluation.  (Authors' abstract, technical report, English






Analysis of a Backscatter Signature Obtained with a High Resolution HF
Radar System
Title Text
Hunsucker, R. D.Author Text







Measurement of the Time of Arrival of a Sinusoidal Radio Signal
Received in the Presence of Noiselike and Impulse Interference
Title Text
Khadzhi, B. A.Author Text
Tele. and Radio Eng., vol. 25/26, pp. 69-72, September 1971.Source Text
Keyword Text
The time-of-arrival measuring errors are considered for a radio signal of known
carrier frequency.  The time of arrival is defined as the instant when the
envelope of the input voltage crosses a certain threshold.  (Abstract source






The Shunt-Driven Circular Loop AntennaTitle Text
King, Ronold W. P.Author Text
IEEE Trans., vol. AP-19, no. 5, pp. 692-4, September 1971.Source Text
Keyword Text
The distribution of current, admittance, and far field of a shunt-driven circular
loop antenna are derived and related to those of an equivalent series-driven
loop in parallel with a section of transmission line.  The effective length of a
shunt-loaded receiving antenna is obtained in terms of the corresponding
quantity for the series-loaded loop.  (Abstract source unknown, formal






The Upwind/Downwind Dependence of the Doppler Spectra of Radar Sea
Echo
Title Text
Laing, M. B.Author Text









Comment on 'Variance Analysis of the Angle Output Voltage for an
Amplitude Monopulse Receiver'
Title Text
Lipman, M. A.Author Text
Trans. IEEE, vol. AES-7, no. 5, pp. 1009, September 1971.Source Text
Keyword Text
The above paper1 contains a misleading calculation of the man of the output of
a logarithmic detector whose input is a sine wave plus Gaussian noise.  In
this correspondence the nature of the inaccuracy is described, an exact
expression for the mean is derived, and asymptotic expressions for the cases
of low signal-to-noise and high signal-to-noise are obtained and compared to







Mathematical Methods in Wavefront AnalysisTitle Text
Mardle, D. V. and Ellis, J. H.Author Text




2.1 This paper gives details of some mathematical methods that can be used
in Wave Front Analysis.  Most of the formulae are taken from internal GCHQ
minutes issued by HM branch.  The emphasis is on statistical methods for
noisy data, the identification of the number of modes and the ability to
separate modes.  Examples of computer simulations are included for the
BEAN LIFT and (partial) PUSHER arrays.  2.2 A very detailed theory of the
least-squares (maximum likelihood) method applied to WFA is given in
reference 1.  The results of the Sylvania study are given  in reference 2.  We
gave a simplified form of the lest-squares theory plus a refined form of the
alternative technique due to Gething (ref. 3).  Results of simulations are given
by Sweet (reference 4).  Note in particular that our mode strength method
(now generally adopted) gives better and more consistent results on Sweet's







On the Rate of Convergence of Certain Methods of CentersTitle Text
Pironneau, O., Polak, E.Author Text
California Univ Berkeley Electronics Research La.  Report AFOSR-TR-72-
1816, 30 pages; September, 1971.
Source Text
quadratic programming, convergence, convex sets,
theorems, algorithms, duality theory, NTISAF
Keyword Text
It is shown in the paper that a theoretical method of centers, introduced by
Huard,  converges linearly.  It is also shown, by counter-example, that a
modified method of  centers due to Huard and a method of feasible direction
due to Topkis and Veinot cannot  converge linearly even under convexity
assumptions. Because of this, a new modified  method of centers is
introduced which uses a quadratic programming direction finding  subroutine.
In most uses this new method is not more complicated than Huard's modified
method of centers. But it does converge linearly.  A method for implementing






Computed Performance of Glide Slope Arrays on Sites with Limited
Ground Plane
Title Text
Redlich, Robert W.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-7, no. 5,
pp. 854-862, September 1971.
Source Text
Keyword Text
The computed performance of four different types of glide slope transmitting
arrays sited over idealized ground planes consisting of one-dimensional
perfectly conducting strips of various lengths in free space is presented.  The
idealized ground plane approximates the practical case of a site consisting of
an expanse of relatively flat ground plane ending in a precipitous drop off or in
rough diffusely reflecting terrain.  The computed results show several
phenomena which have repeatedly been observed.  (Author's abstract, formal






A method of trigonometric interpolation for processing radio direction-
finding signals
Title Text
Sandler, M., Goodwin, R.Author Text
IEEE Transactions on Aerospace and Electronic systems, Cooper Union,
New York, NY,Vol. AES-7, No. 5, pages 804-8; September, 1971.
Source Text
antenna arrays, radio direction-finding, signal
processing, radio direction finding signals, additive
noise errors, circular antenna array, gain  mis-
tracking, trigonometric interpolation
Keyword Text
Radio direction-finding techniques that use amplitude-trigonometric
interpolation between  signals received at a circular antenna array are
reexamined.  The accuracy of this class of  direction-finding system is limited
by interpolation, gain mis-tracking, and additive-noise  errors.  The channel
gain mis-tracking error is shown to be significantly lower than  previously
estimated.  Typical calculations show that the trigonometric interpolation






Refraction Effect in the Earth-Ionosphere Waveguide for VLF Radio
Waves
Title Text
Sao, K. and Shimakura, S.Author Text
Nagoya Univ., Toyokawa, Aicho, Japan, Inst. Electronics and Communication
Engrs. Japan, 1971 International Symposium on Antennas and Propagation,
Summaries of papers 217-18, 1971, 1-3 September 1971, Sendai, Japan.
Source Text
electromagnetic wave propagation, guided waves,
ionosphere, refraction, electromagnetic waves, guided
electromagnetic wave propagation, ionospheric
propagation, electromagnetic wave refraction, radiowave
propagation effects, radio direction finding, earth
ionosphere waveguide, refraction effect, VLF radio
waves, earth's magnetic field, approximate theory,
refraction errors, daytime, nighttime, incident angle
Keyword Text
An approximate theory of refraction of waves propagating to great distances is
presented assuming the flat earth and ionosphere.  The refraction errors of the
constant phases of radiowaves have been investigated.  It is shown that the
refracting error in daytime is very small, but the one in nighttime becomes
very grate with increasing incident angle.  This refraction error is very
important in the direction-finding of atmospherics which are propagated over a
few kilometers.  (Abstract source unknown, proceedings, English/Japanese






Transport Processes in the E Region of the IonosphereTitle Text
Schunk, R. W. and Walker, J. C. G.Author Text
vol. 76, no. 25, pp. 6159-6171, 1 September 1971.Source Text
Keyword Text
To examine the role of plasma transport processes in the E region of the
ionosphere, we have used the method of moments to derive the transport
equations up to and including the equation for the heat-flow vector of a weakly
ionized, magnetized plasma containing mixture of ion species.  By using
simple models of the midlatitude nocturnal ionosphere and the auroral
ionosphere we have compared the magnitudes of some of the terms in the
transport equations, including transport across the magnetic field as well as
transport along it.  In harmony with previous work we find that vertical diffusion
can affect ion densities at night at altitudes above about 160 km.  Diffusion
velocities at altitudes below 200 km in the nocturnal midlatitude ionosphere
can be influenced by field-aligned electric currents as small as 10-7 amp m-2.
The ion heating associated with vertical diffusion is negligible.  The flow of
heat associated with electrojet currents and with temperature gradients
perpendicular to the magnetic field also has a negligibly small effect on ion
temperatures.  In the auroral oval the ion temperature is determined by a
balance between Joule heating and ion-neutral cooling.  (Authors' abstract,






An Interferometer RDF System With an On-Line ComputerTitle Text
Stenzel, K. D.Author Text









Dynamics of the Phase-Locked Loop Without a LimiterTitle Text
Suzuki, Keizo and Namekawa, ToshihikoAuthor Text
Trans. I.E.E.E., vol. AES-7, no. 5, pp. 798-808, September 1971.Source Text
Keyword Text
The general (nth order) phase-locked loop is analyzed, of which the amplitude
is not constant.  The input carrier signal is amplitude-modulated by wide-band
stationary Gaussian noise, and the signal, superposed with the additive white
stationary Gaussian noise, enters the nonlimited phase-locked loop.  Under
the above assumptions the loop can be shown to constitute an n-dimensional
vector Markov process, so that the process satisfies the n-dimensional
Fokker-Plank equation.  The probability density function depends on the
effective loop signal-to-noise ratio and the effective modulation power.







Transient signals from a buried magnetic dipoleTitle Text
Wait, J. R., Hill, D. A.Author Text
University Colorado, Boulder, CO, USA, Journal of Applied Physics, Vol. 42,
No. 10, pages 3866-9; September, 1971.
Source Text
electromagnetic fields, electromagnetic waves, buried
magnetic dipole, conducting half space model, earth,
transient signals,  electromagnetic signaling,
direction finding
Keyword Text
The solution for a pulse-excited magnetic dipole is carried through for a
conducting  half-space model of the earth.  All displacement currents are
neglected so the solution is  not valid at very small times in the transient
response.  It is shown that the waveforms of  the magnetic field components
on the surface depend both on the conductivity of the earth  and the
geometrical parameters of the problem.  The results have possible application






Kinesonde E. Region ObservationsTitle Text
Wright, J. W.Author Text
Nat. Oceanic and Atmospheric Administration, Boulder, Colo., USA, Nat.
Center of Atmospheric Research,
Source Text
Keyword Text
of the 3rd Seminar on the Cause and Structure of Sporadic E, 13-15
September 1971, US Dept. Commerce, Boulder, Colo. USA.  ABSTRACT:
The kinesonde records ionospheric radio echo amplitudes and phases at
spaced antennas and spaced frequencies for time series analysis.,
Measurements in collaboration with chemiluminescent rocket trails, caesium
and barium ion clouds, meteor wind radar, and incoherent scatter, comprise
the experience gained to date with this system.  The paper gives a review of
results obtained, and discusses the application of these techniques to
outstanding problems of sporadic E.  (Abstract source unknown, formal






A System for Radio-Tracking Monkeys in Dense Bush and ForestTitle Text
Anderson, F. and De Moor, P. P.Author Text
Journal of Wildlife Management, vol. 35, no. 4, pp. 636-643, October 1971.Source Text
Keyword Text
A study aimed at establishing the role played by vervet monkeys
(Cercopithecus aethiops) in the transmission cycle of an insect-borne virus
made use of a radio-tracking system to determine the territorial behavior of
these animals.  Most of the study area was covered by dense bush and tall,
canopied riverine forest.  The radio-tracking system was designed to utilized
horizontally polarized radio waves because, in passing through dense
vegetation, these suffer less attenuation than vertically polarized waves.
Consequently, a tracking system was evolved that differed in several respects
from the more commonly used systems based on vertical polarization.  The
transmitters were attached to the animals by means of collars that also
served as antennas.  The signals were received on a horizontal Yagi antenna
in contrast to the often-used loop antenna.  A short operating wavelength of
3.5 m was selected because it facilitated the design of the receiving antenna
and improved the range.  The performance of the system proved adequate for
the requirements, and the results showed that the monkeys are strictly
territorial; the sizes of their territories varied with the nature of the







Abstracts of the Twenty-First Annual Symposium, USAF Antenna
Research and Development Program
Title Text
AnonymousAuthor Text









Shipboard ECM: Threat ReactionTitle Text
AnonymousAuthor Text
Microwave Systems News, vol. 2, no. 7, pp. 34-35, September-October 1971.Source Text
Keyword Text
Article reports on various government supported programs including
SAMID/SHORTSTOP and AN/SLQ-21 systems objectives and developments.
 (Abstract written for purpose of this publication by Southwest Research






Origin of the Outer Satellites of JupiterTitle Text
Bailey, J. MartynAuthor Text
J. Geophys. Res., vol. 76, no. 22, pp. 7827-32, 7 October 1971.Source Text
Keyword Text
The conditions whereby Jupiter can capture satellites have been examined.
On the basis of the three-body elliptical problem, relationships were derived
that enabled the dimensions of the capture orbits around Jupiter to be
calculated.  It was found that Lagrangian-point capture of satellites can take
place when Jupiter is at perihelion or aphelion.  Captures at perihelion should
give rise to satellites in direct orbits with semimajor axes of about 11.48 X 106
km, whereas capture at aphelion produces satellites in retrograde orbits with
semimajor axes of about 21.7 X 106 km.  The correspondence between these
values and those observed for the seven outer satellites of Jupiter suggests
that Jupiter 6, 7, and 10, which are in direct orbits with semimajor axes of
11.47, 11.74, and 11.85 X 106 km, respectively, were captured at Jupiter
perihelion, whereas Jupiter 8, 9, 11, and 12, which are in retrograde orbits
with semimajor axes of 23.5, 23.7, 22.5, and 21.2 X 106 km, were probably
captured when Jupiter was at aphelion. (Abstract source unknown, formal






Low and Very Low Frequency Propagation Over High Latitude PathsTitle Text
Belrose, J. S.Author Text




This paper summarize's the various features of LF and VLF propagation over
high latitude paths, with particular reference to the work at CRC concerned
with propagation at these frequencies over Canadian latitudes.  (Abstract






Remote Controlled Matched Channel HF Receiver SystemTitle Text
Bennett, N. L.Author Text




This paper describes the development of a remote controlled, matched
channel HF receiver system.  Basically the system consists of a remote
control panel, teletype adapter units used to communicate over DF nets, the
basic receiver unit, and precision RF and IF units allowing for up to eight
phase and gain matched channels.  Physical proximity of the remote control
panel and the receiver unit is not required.  The receiver unit is completely
digitally controlled and is a state-of-the-art frequency synthesized receiver.
The remote control panel utilizes knob and push button controls which are
translated to digital control signals thus instructing the receiver unit to perform
the required operation.  The teletype adapter unit interrogates this control
information and provides suitable teletype characters for transmission over the
DF net.  The precision RF and IF units provide phase and gain matching
sufficient for multichannel phase comparison DF systems.  A report of
progress to date indicating the success achieved will be presented. Future
plans for frequency extension into the VHF range will also be discussed.







Automatic Bearing Measurement System DORATitle Text
Boardman, E. and Greenhalgh, W. F.Author Text




A brief description of hardware developed by E. Boardman and software
developed by W. F. Greenhalgh.  DORA consists essentially of an analogue
to digital converter, a Plessey 512 word 16 bit core store (RAD 50) and a
POTTER type MT 36 computer tape deck.  In its simplest mode of operation,
the device will digitize the receiver output from the WADF (DF2) over a
prescribed sector of azimuth.  In the case of "unknown" signals, this sector
could be 360 degrees-but, more usually, the equipment is used for research
purposes and the locations of the transmitters are known.  In this case, it is
only necessary to digitize over an arc of azimuth symmetrically spaced about
the known bearing.  The system has tow other modes of operation.  Firstly, it
can be used, as above, with the addition that, for each digitization of bearing,
a near simultaneous measurement is made of the amplitudes and phases of
the eight aerials on the vertical tower, in the center of the DF2.  This
information is stored, along with the bearing information, in the core store and
transferred, in slower time, to the magnetic tape.  This tape is processed off
line on the IBM 360.  Later this year (Summer 1971) a Honeywell DDP 516
computer will be installed alongside the DF2 hardware so that the bearings
can be computed in real time (project CAMBERLY).  The second subsidiary
mode of operation enables the gear to be used solely to store and record on
the magnetic tape the digitized amplitudes and phases from the eight aerials







Broadband High Gain Direction Finding SystemTitle Text
Brown, L., Hill, J. E. and Lu, H. S.Author Text
Twenty-First Annual USAF Antenna Research and Development Symposium,
University of Illinois, October 1971.
Source Text
Keyword Text
This paper describes a broadband, high gain, circularly polarized antenna
system developed for an Airborne Directional Finding System.  The DF
system provides a means of rapidly determining the azimuth direction of an
incoming signal relative to the flight of the aircraft with an accuracy of better
than 0.50.  This system which operates over the frequency range from 1-12
GHz in four discreet bands, 1-2 GHz, 2-4 GHz, 4-8 GHz and 7-12 GHz, is
designed to be used with any receiver which has a positive video output
although the system was primarily designed for utilization with the AN/APR-
17 or the AN/APR-34 receivers.  The total system efficiency is greater than
39% over the entire 12:1 bandwidth.  The wight of the entire system is less
than 75 lbs. The system is designed to be of very low profile design so that
protrusions from the bottom of the aircraft will have a minimal effect on the
plane's aerodynamic properties.  The complete directional finding system
consists of a pedestal, a pedestal control and a display unit.  Section 2 of
this paper will discuss briefly the overall Airborne Directional Finding System.
Section 3 will discuss the design and performance of the broadband, high
gain, circularly polarized antenna system.  (Abstract source unknown,






Interaction of Internal Gravity Waves with the Ionospheric F2-LayerTitle Text
Clark, R. M., Yeh, K. C. and Liu, C. H.Author Text
J. Atmos. Terrest. Phys., vol. 33, no. 10, pp. 1567-76, October 1971.Source Text
Keyword Text
A gravity wave produces perturbations in density, velocity and temperature in
the neutral atmosphere.  These perturbations in turn modify the ionospheric
processes involving photo production, chemistry and transport.  The effect of
modification of these processes on the F2 ionosphere can be examined by
solving numerically the equation of continuity.  Extensive computations have
shown that the ionospheric response at F2-region heights is quite sensitive to
ion drag and diffusion effects.  To neglect diffusion may introduce a
substantial height-dependent phase shift.  It has been found that a gravity
wave of perturbation magnitude may induce an ionization change which is not
of perturbation magnitude.  Under such circumstances, the perturbation
analysis cannot be expected to obtain ionospheric response with any desired
accuracy for all cases.  The phase of atmospheric parameters relative to the
ionization perturbation is found to vary continuously with height.  (Abstract






Preliminary observations with a directional ionosondeTitle Text
Clarke, R. H.Author Text
University Queensland, Brisbane, Qld., Australia, Planetary and Space
Science, Vol. 19, No. 10, pages 1387-90; October, 1971.
Source Text
geophysical equipment, ionospheric measurement,
ionospheric measuring apparatus, directional ionosonde,
reflections, frontal irregularities, angle of arrival
Keyword Text
The addition of three spaced aerials and minor instrumentation to a
conventional ionosonde  permits the measurement of the angle-of-arrival of
ionospheric reflections.  Such a  directional ionosonde (which is essentially a
swept-frequency interferometer) is described,  together with a derivation of the
formulae relating the angles-of-arrival to the frequencies  at which destructive
interference occurs.  The usefulness of such a system in the study of






A CDAA RDF System with an On-Line Computer.  <NOTE> Technical
Report. No. 27
Title Text
Cropper, Leigh Curtis, Ernst, Edward W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-396-UILU-ENG-71-2552, 64 pages; October, 1971.
Source Text
direction finding, data processing, radio signals,
radio equipment,  antenna arrays, angle of arrival,
magnetic tape, digital systems, real time, computer
programs, CDAA (circular disposed antenna arrays),
circular disposed antenna arrays,  minicomputers, on
line computers, NTISDODXD
Keyword Text
A dedicated on-line computer is used to expand the capabilities of the CDAA
RDF  System at the University of Illinois. Initial configuration of the system
will allow the  on-line computer to be used in three possible ways: (1) to buffer
the data collected  from the RDF system and efficiently store them on
magnetic tape for later analysis;  (2) to monitor the data collected so that
some types of gross errors could be detected  in real time; (3) to carry out
angle of arrival calculations on an on-line, real-time basis.  This report
describes the manner in which the computer is to be included in the  existing






Worldwide Behavior of Average VHF-UHF ScintillationTitle Text
Fremouw, E. J. and Bates, H. F.Author Text
Radio Science, vol. 6, no. 10, pp. 863-9, October 1971.Source Text
Keyword Text
A description of the latitudinal, diurnal, seasonal, and solar-cycle variations of
F-layer-produced scintillations, based on a comprehensive review of the
literature, is given.  Three distinct latitudinal regimes are discussed in regard
to scintillation behavior and the quantitative utility of observations reported in
the literature.  A semiquantitative empirical model is suggested to describe
the strength of scintillation-producing irregularities of F-layer electron density.
Recent work suggests that more quantitative modeling might now be fruitful,
but gaps in fully quantitative data exist.  The prime needs are for observations
at very high latitudes and for calibration of scintillation indices used at very







Analysis of Multicomponent WavefieldsTitle Text
Gething, P. J. D.Author Text
Proc. I.E.E., vol. 118, no. 10, pp. 1333-8, October 1971.Source Text
antenna arrays, electromagnetic fields and waves, radio
direction finding, multicomponent wavefields, angles of
arrival, multimoded signal, simultaneous measurements,
amplitude and phase, general solution, wide
application, calculation, analysis
Keyword Text
The problem considered is that of calculating the angles of arrival of a
multimoded signal at an antenna array from simultaneous measurements of
the amplitude and the phase of the signal in each element of the array.  A
general solution with wide application is described.  (Abstract source






Magneto-Ionic Deviations Calculated with the Jones 3-Dimensional Ray-
Tracing Program
Title Text
Gething, P. J. D.Author Text




Magneto-ionic deviations (MIDs), arising from the effects of the Earth's
magnetic field on ray paths in the ionosphere, are a possible source of error in
DF.  It is not entirely clear whether such errors are significant for typical
oblique HF paths.  Some statements in the published literature give the
impression that the effects are small.  For example, Davies states that "...the
deviations with oblique propagation are much less than with vertical
propagation".  Elsewhere he states that "On frequencies well below the
penetration frequency (the so-called junction frequency) the deviations are of
the order of 1 km or so for low-angle propagation over distances of the order of
2,000 km."  Since the deviations are of opposite sign for the ordinary (0) and
extraordinary (X) ray paths between two terminals, their effects tend to cancel
when both rays are received by a direction finder.  On the other hand, the
deviations are systematic for a given path/frequency/mode combination.
Moreover, the X ray will often be so much weaker than the O ray that the
cancellation argument cannot be safely applied.  Systematic errors of 0.1º or
greater would certainly be worth removing from consolidated wide aperture
bearings.  The vital questions are therefore: can MIDs ever produce bearing
errors of this order and if so, in what circumstances?  (Author's abstract,






Analysis of multi component wavefieldsTitle Text
Gething, P. J. D.Author Text
Proceedings of the Institution of Electrical Engineers, Vol. 118, No. 10, pages
1333-8; October, 1971.  UK government Communications Headquarters,
Cheltenham, UK.
Source Text
antenna arrays, electromagnetic fields, electromagnetic
waves, radio direction-finding, multi component
wavefields, angles of arrival, multimoded signal,
antenna array,  simultaneous measurements, amplitude
and phase, general solution, wide application,
calculation, analysis
Keyword Text
The problem considered is that of calculating the angles of arrival of a
multimoded signal  at an antenna array from simultaneous measurements of
the amplitude and phase of the  signal in each element of the array.  A






Propagation Studies Related to Bearing Accuracy: Exploring the Lower
Ionosphere with a Thomson Scatter Radar over an Oblique Path of
Propagation
Title Text
Goodman, J. M.Author Text
Naval Research Laboratory, Radar Geophysics Branch, Radar Division, for




The Faraday rotation method for deducing the electron content of the
ionosphere has been employed for over a decade and it is well known that by
combining Faraday rotation with Thomson scatter, it is possible to deduce
electron density profiles with relative ease.  In hybrid systems of this type,
what one actually measures is the Faraday rotation angle.  The derivative of
this rotation angle is found to be proportional to the electron density with the
proportionality constant being determined by the M-factor and the choice of
radar frequency.  We shall refer to this technique by the label TS-FR.  Early
measurements of this type were made by Millman, et al, in the UHF band.
The most sophisticated application of the TS-FR technique reported to date
was conducted at the Jicamarca Radio Observatory located on the magnetic
equator using a frequency of 50 MHZ.  At midlatitudes, where magnetic field
makes an appreciable angle with the horizontal, the M-factor is large, and
hence a somewhat higher radar frequency is desirable in order to reduce the
deleterious effect of Faraday dispersion.  A frequency of the order of 200
M<Hz or slightly lower is thought to be about optimum for conducting these
measurements over middle latitudes.  The present paper describes some of
the TS-FR results obtained by the Randle Cliff Radar, with particular
emphasis being placed upon recent observation of the lower ionosphere as
viewed over a high zenith angle propagation path.  Through illumination of the
ionosphere in the neighborhood of the horizon, we extend its effective radar
range without extending the range of ground clutter which is largely limited by
earth curvature.  In this manner, estimates of E and lower F region electron
densities may be obtained from radar data which is essentially
uncontaminated by spurious signals.  Due to the nature of the propagation
path, the results of these observations are applicable to analysis of data
obtained from HF-DF systems.  (Author's abstract, presentation, English






A Broadband, Pattern-Invariant Antenna ElementTitle Text
Hengen, J. G.Author Text
October 1971.Source Text
Keyword Text
A very broadband antenna element can be constructed by continuously
loading a simple monopole antenna with series resistance.  All standing
waves on the monopole can be suppressed by making the series resistance
per unit length vary in an appropriate manner from a small value near the
antenna feed point to near infinity at the top of the antenna.  The resulting
antenna supports only an outward traveling-wave of current, and has a
radiation pattern similar to a simple quarter-wave monopole.  The radiation
pattern and terminal resistance are nearly constant over a 100 to 1 frequency
range.  A traveling-wave antenna for operation from 0.25 to 26.0 GHz was built
using a thin nichrome film to provide a smoothly varying resistance per unit
length.  The measured pattern and terminal impedance of this antenna
showed the desired broadbands, pattern-invariant performance.  A traveling-
wave antenna built for operation from 5 to 30 MHz was built using a number of
limped resistors to series-load the antenna.  The measured efficiency of this
antenna was better than 10% at 15 MHz.  The theoretical efficiency of
resistive traveling-wave antennas ranges from 10% at the lowest designed
frequency to over 40% at 100 times the design frequency.  The antennas is a
quarter-wave length long at the lowest frequency.  The very wide
instantaneous bandwidth, constant terminal resistance, and invariant radiation
pattern make the traveling-wave antenna highly desirable for use in advanced
target location systems and for use in advanced target location systems and
for use in sophisticated communications systems requiring wide bandwidths







Remote Measurement of F2 Critical FrequenciesTitle Text
Hengen, J. G.Author Text
October 1971.Source Text
Keyword Text
Oblique-incidence backscatter sounding techniques have been used to
measure the critical frequency of the F-layer of the remote ionosphere during
daytime hours.  The time delay of the backscatter leading-edge, as a function
of frequency, is combined with the predicted monthly median F-layer height
and shape to produce "maps" of critical frequency over a very large
geographic area once each ten minutes.  These "maps" of the remote
ionosphere have been compared with remotely-located vertical-incidence
sounder measurements; the backscatter-derived critical frequencies are
typically within 0.3 MHz of the critical frequencies directly observed by the
vertical -incidence sounders.  Remote measurements of the F2 critical
frequency during the March 7, 1970 Solar eclipse are within 0.45 MHz of
vertical-incidence measurements.  These data show that backscatter leading-
edge techniques can accurately measure at least one parameter of the







Some Preliminary Results from the CRC HFDF Research FacilityTitle Text
Herring, R. W.Author Text
Communications Research Center, Ottawa, October 1971.Source Text
Keyword Text
During the past few months the CRC HFDF group have been actively engaged
in the installation of equipment at the HF site and the testing of both the
hardware and the software at the site.  In the course of these tests we have
been able to make a few measurements using SF/CW transmissions from a
transmitter located at Shirley Bay about 15 km from the site and on a couple
of other occasions using SF/CW transmission compatible with our system
from stations of our American colleagues.  All of the signals were test signals
recorded for the purpose of getting the bugs out of the system.  We are going
to describe the results of a few of the measurements made on some of our
local test signals.  One of the primary purposes of the CRC-HFDF installation
is to investigate various processing techniques for the determination of angles
of arrival for HF radio signals.  For this sort of investigation, suitable raw data
must first be obtained in a form assessable to reduction, and the data should
as much as possible be uncorrupted and unbiased by the sensor system







Mechanism of Radio Emission from Extensive Air ShowersTitle Text
Hough, J. H., Pidcock, J. K. and Prescott, J. R.Author Text







Tests of a Spaced Loop Direction Finder in South East AsiaTitle Text
Jaffe, H. M.Author Text
Electronic Warfare Laboratory, Fort Monmouth, New Jersey, October 1971.Source Text
Keyword Text
A spaced loop direction finding system was given a short term evaluation at a
site in Thailand to determine its performance on low power ground wave
signals propagated along several 22 Km paths in a South East Asia (SEA)
environment.  Comparisons were made between space loop operation, simple
loop operation and a "Doppler" instrumented medium aperture system, the
AN/TRD-15.  Performance of the spaced loop was acceptable on daytime
transmissions from two of the three transmitting sites used.  Simple loop
operation was unusable against signals from all three transmitting sites.  The
An/TRD-15 performed generally better than the spaced loop.  Night time
operation was not possible with any of the direction finders.  It is concluded
that, while the spaced loop can be used as an intern improvement over the
simple loop, further development is necessary to produced a tactical ground
wave equipment that is less susceptible to sky-wave interference.  (Author's






Conditions for Orthogonality Between the Geomagnetic Field and a HF
Sky-Wave Ray
Title Text
Kelso, John M.Author Text
Radio Science, vol. 6, no. 10, pp. 879-85, October 1971.Source Text
Keyword Text
At HF or higher frequencies, in computing the polarization conditions along a
radio ray traveling in the ionosphere, it is often sufficient to express the
results in terms of the Faraday rotation of the plane of polarization, obtained
as an integral (along the path) of the phase difference between the ordinary
and extraordinary components.  The computation simplifies when the quasi
longitudinal (QL) approximation of magneto-ionic theory can be applied.  The
QL approximation is invalid at any point where the ray becomes transverse to
the geomagnetic field, and in some regions around that point.  In 1963 George
A. Dulk showed that neglect of this effect may lead to major errors.  In
considering an oblique path with sky-wave reflection, it is easy to be misled
into thinking that a transverse condition is unlikely except on east-west paths,
particularly in equatorial regions.  On the contrary, transverse conditions are
likely t occur under a wide range of conditions at all latitudes and for all
propagation directions.  This presentation describes conditions of ray
geometry and magnetic latitude, which result in transversality at some point
along the path.  The method for defining the conditions is shown to be
applicable even when the ray is permitted to follow a twisted path in three
dimensions, and the geomagnetic field is defined under very general
assumptions.  The basic results are also directly applicable to problems
concerned with the reflection of HF signals by field-aligned ionization.







The Estimation of Bearing Errors from USSR Ionospheric PredictionsTitle Text
Maliphant, R. G. and Smith, M. S.Author Text
CANUKUS Target Location Conference, October 1971.Source Text
Keyword Text
A description of the work carried out by R. G. Maliphant and M. S. Smith to
estimate bearing errors due to tilts.  The work described attempts to estimate
the expected mean bearing errors observed after taking bearings, for a month,
over the whole 24 hour period, on transmitters at PRAGUE and ARAN JUEZ
(MADRID).  The acquisition of the raw data has been described in another
paper (paper No. UK 1).  The ionospheric data, which was used to compute
the bearing errors, consisted of USSR predictions for the path mid-points.
The reason for using USSR rather than USA (FLAGON) predictions was that
they gave more data than FLAGON and in fact enough to construct a
rudimentary electron density profile for ray tracing as described in Appendix II.
 In the event, as will be described, the raw bearing data were not considered
good enough to carry out this proposed approach.  For the simpler approach,
which is also described, FLAGON predictions could have been used equally







Elevation Angle of Arrival Measurement with Vertically Stacked Dipoles
in a  C.D.A.A. System.  <NOTE> Technical Report. No. 28
Title Text
Messinger, Ray Milton, Bailey, Albert D.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-397-UILU-ENG-71-2553, 52 pages; October, 1971.
Source Text
direction finding, antenna arrays, radio signals, angle
of arrival, radio equipment, high  frequency, NTISDODXD
Keyword Text
A method is described for utilizing the circularly disposed antenna array, such
as that  of the University of Illinois, for determining the elevation angle of arrival
of high  frequency radio waves.  The method described compares the
amplitude of two  vertically attached horizontal dipoles. Data are presented to







The Canadian Sampled-Aperture HF Direction-Finding Research FacilityTitle Text
Rice, D. W.Author Text
Communications Research Center, Department of Communication, Preprint




Near completion near Ottawa is a new DF research facility which will be used
to study ionospheric effects which are a limitation to the accuracy of present
radio direction-finders in the HF Band.  The installation includes a linear array
with an aperture of 3875 ft., plus a shorter, orthogonal array of 775 ft.  A small
laboratory at basement level near the center of the array houses receiving,
recording, and data processing equipment.  The 90 element positions in the
two arrays are connected via separate coaxial cables to 90 element positions
in the two arrays are connected via separate coaxial cables to 90 receivers in
the laboratory.  The receiver outputs are scanned and sampled, such that
samples of the wave-field amplitude and phase are obtained for each of the
element positions in the array.  (Author's abstract, proceedings, English






The CRC High Frequency Direction Finding Research FacilityTitle Text
Rice, D. W.Author Text
Communications Res. Center, Ottawa, Ontario, Canada, IEEE 1971
International Electrical and Electronics Conference, Conference Digest 26-7
1971, 4-6 October 1971.
Source Text
antenna arrays, ionosphere propagation, CRC high
frequency direction finding, effects of ionospheric
irregularities, linear antenna array, array houses
receiving, recording and data processing equipment,
wide aperture sampling antenna array, radio direction
finding
Keyword Text
An extremely flexible wide-aperture sampling array has been developed for HF
propagation research.  It can be used to study the directional and temporal
properties of oblique or vertical-incidence signals, or of through-the-ionosphere
signals from earth satellites.  (Abstract source unknown, proceedings,






Use of F Layer Theory in Ionospheric PredictionsTitle Text
Rishbeth, H.Author Text
Proc. I.E.E., no. 10, pp. 1323-6, October 1971.Source Text
Keyword Text
Worldwide predictions of hf and m.f. radio propagation conditions require
extensive data on the space and time variations of ionospheric parameters
such as foF2 and hmF2.  Theoretical values of these parameters can be
obtained by solving equations that represent the effects of various physical
processes governing F layer behavior.  The effects of winds, which are driven
by the daily heating of the upper atmosphere, on the midlatitude F2 layer are
briefly described.  Consideration is also given to the polar and the low-latitude
F2 layer and to problems of F layer storms.  (Author's abstract, formal






Applications of coherent optical processing to passive mapping.
Passive airborne mapping of  radiation sources, using fixed side-looking
multi lobed and scanning fan beam antenna pattern with  coherent
optical processing of film records
Title Text
Serafin, R., Kazel, S.Author Text
In:  FEC `71; Institute of Electrical and Electronics Engineers, Fall
Electronics Conference, Chicago, Ill., October 18-20 1971, Proceedings. (A72-
14476 04-07) New York, Institute of Electrical and Electronics Engineers,
Inc., 1971, pages 446-451, 1971.  Author employed:  IIT Research Institute,
Chicago, Ill.
Source Text
airborne equipment, antenna radiation patterns,
coherent light, optical data processing, radiation
measurement, conferences, mapping, photographic
recording, radiation scanning, radiation sources,  side-
looking radar
Keyword Text
Description of techniques for mapping ground radiation sources by using a
passive airborne sensor  for the reception of energy from ground objects
during a steady straight line motion of the sensor.   A fixed side-looking
multilobe antenna pattern is used for mapping discrete emitters, or a
scanning  fan beam antenna pattern is used for mapping continuous emitter
distributions and point sources.   Photographic films are used for storage of
the received signals in both cases.  A map of an  overflown region was
prepared by coherent optical processing of the film records.  The mapping
resolution obtained was superior to the one obtainable by conventional
methods.  The passive  feature of these techniques is considered a valuable
asset in hostile environments involving  electronic countermeasures, anti-






Application of Incoherent-Scatter Data to CommunicationTitle Text
Taylor, G. N.Author Text
Proc. I.E.E., vol. 118, no. 10, pp. 1319-22, October 1971.Source Text
Keyword Text
The application of a very sensitive radar system to the observation of signals
incoherently scattered in the ionosphere is briefly described.  This technique
can give more detailed information about height and time variations of bottom-
side electron-density profiles than any other method, besides measuring
several further parameters of the plasma.  Electron-density profiles of the day-
time lower E region, and of the whole of the night-time E region, allow much
more reliable estimates than hitherto to be made of nondeviative hf absorption,
and of the reflection heights of m.f. and l.f. waves.  The morphology of the
"valley" in the profile between the E and F regions can be investigated; also
the ability to measure details of profile changes during ionospheric
disturbances should allow the accompanying deterioration in hf propagation
conditions to be understood.  Incoherent-scatter measurements give unique
opportunities of making independent calibrations of satellite instruments in
orbit, and of measuring plasma movements induced by neutral air winds.  An
empirical law relating the temperature and density of the electrons has been
discovered; this will help in predicting the changes in density which should
occur when additional heat energy is deposited in the ionosphere during







Magnetoionic Mode Coupling of HF Radio WavesTitle Text
Titheridge, J. E.Author Text




The effect of coupling between the ordinary (O) and extraordinary (E)
components is examined using the coupled wave equations.  The coupling in
any region is said to be critical when, for initial O and E of equal amplitude,
the relative phase of the O and E modes emerging from the region is constant
and independent of the initial phase.  Under these conditions a pure O (or E)
wave entering the coupling region emerges as O and E components of equal
amplitude.  When coupling is greater than the critical value, an increasing
phase difference between the initial O and E components becomes a
decreasing phase difference after passage through the coupling region.  This
change produces a reversal in the sign of the Faraday rotation.  For a
constant value of the coupling ratio Q, critical coupling can occur only if Q > 1
over an appreciable distance.  When coupling is caused by a steady change
in the angle θ between the wave normal and the magnetic field, the overall
effect depends only on the peak value of Q at θ = 90º.  (Abstract source






Mode Coupling of HF Waves in the IonosphereTitle Text
Titheridge, J. E.Author Text




Coupling of the ordinary (O) and extraordinary (E) modes in the ionosphere
occurs when the angle θ between the wave normal and the magnetic field
varies along the ray path.  The degree of coupling is specified by a coupling
ratio Q.  This reaches a maximum at the transverse point (θ = 90º) and
coupling is generally confined to a limited region near this point.  the overall
effect of this coupling region is evaluated using the coupled wave equations.  If
the peak value of Q(Qm, at θ = 90º) is greater than 2·3, the Faraday rotation of
a signal traversing the coupling region is approximately zero.  If Qm < 2·3 the
polarization ellipse is reversed at θ = 90º and the absolute number of Faraday
rotations increases throughout the ray path.  The coupling then causes a
slight increase in the amount of Faraday rotation.  Curves are given showing
the variation of Q with height in the ionosphere and with zenith angle, for
different directions of propagation at latitudes of 2-40º.  The value of Qm is
primarily a function of height.  For a typical F-layer with a penetration
frequency of 10 MHz and a wave frequency of 40 MHz, Qm > 2·3 only for
heights above 500 km or below 200 km at all latitudes.  The effect on the
Faraday rotation of satellite signals is calculated.  (Abstract source unknown,






Radiolocation Measurements Using a Temporal Reference InterferometerTitle Text
Travers, D. N.Author Text
Southwest Research Institute, San Antonio, Texas, October 1971.Source Text
Keyword Text
An HF phase measuring interferometer direction finder has been instrumented
using a rubidium frequency standard as the phase reference.  Using a target
transmitter in an urban environment, continuous phase measurements were
made by moving a single interferometer terminal over various predetermined
paths.  In four experiments various baselines were established from selected
points and bearings computed to obtain fixes for ground wave targets at
distances up to 10 km.  A second fixed location interferometer terminal, also
using a rubidium standard phase reference, was instrumented to provide a
reference for the removal of phase change attributable to target transmitter
drift or other causes unrelated to the phase angle produced by spatial
displacement of the moving interferometer terminal.  Radiolocation results for
the four experiments are presented.  The technique is limited to modulations
which render the signal coherent over the measurement interval and to signals
with sufficient duration to allow a useful aperture to be developed.  The
technique may be useful as a low-cost research means to investigate wave
interference effects, variations in the size and placement of anticipated
apertures, reradiation errors, and related siting errors.  (Author's abstract,






Modifying the Ionosphere With Intense Radio WavesTitle Text
Utlaut, William F. and Cohen, RobertAuthor Text
Science, vol. 174, no. 4006, pp. 245-6, 15 October 1971.Source Text
Keyword Text
Powerful ground-based radio transmissions are now being used to induce
observable ionospheric changes.  The ionospheric modification experiments
provide an opportunity to better understand the aeronomy of the natural
ionosphere and also afford the control of a naturally occurring plasma, which
will make possible further progress in plasma physics.  The ionospheric
modification by powerful radio waves is analogous to studies of laser and
microwave heating of laboratory plasmas (20).  "Anomalous" reflectivity
effects similar to the observed ionospheric attenuation have already been
noted in plasmas modulated by microwaves, and anomalous heating may
have been observed in plasmas irradiated by lasers.  Contacts have now been
established between the workers in these diverse areas, which span a wide
range of the electromagnetic spectrum.  Perhaps ionospheric modification will
also be a valuable technique in radio communication.  (Abstract source






The Resolution of Sinusoids of Nearly Equal FrequenciesTitle Text
Webber, R. V.Author Text
Preprint for Presentation, Military Communications Conference, Ottawa, 27
September - 7 October 1971.
Source Text
Keyword Text
This paper will describe our approach to the problem of resolving the ranges of
two closely spaced targets with data from a swept F.M. sounder.  The insight
we gain here will be readily applicable to the problem of resolving the
directions of the two targets.  (Author's abstract, presentation, English






Statistics of the Amplitude, the Phase and the Frequency of a Noisy
Signal as Determined from Sampled Data by the Method of Least
Squares
Title Text
Webber, R. V.Author Text
Preprint for Presentation, Military Communications Conference, Ottawa, 27
September - 7 October 1971.
Source Text
Keyword Text
The fitting of a single sinusoid, by the method of least squares, to the
sampled data of a signal which contains one sinusoid plus Gaussian noise is
considered.  The data are assumed to be complex so that each datum
consists of two real data, amplitude, the phase constant and the frequency
are derived.  The method gives an unbiased estimate of the phase constant
and of the frequency so that their standard deviations are the same as the
expected rms deviations from their true values.  The estimate of the amplitude
is biased, however.  An equation for its rms deviation from its true value is
given.  As an example, for a S/N ratio of 10 dB and for 15 data the expected
rms deviations of the amplitude, the phase constant and the frequency are
about 0.08, 0.014 cycle and 0.04 Hz respectively.  These deviations decrease
as the S/N ratio increases and as the number of data increase.  In a large
number of simulated experiments, with S/N ratio of 5 dB or greater and the
number of data varying from one to 75, the rms deviations from the true values
were consistent with the theory which is developed here.  (Abstract source






The Uncertainty Principle and Its Role in Accuracy and Resolution
Measurements
Title Text
Webber, R. V.Author Text
Reprint for Presentation, Military Communications Conference, Ottawa, 27
September - 7 October 1971.
Source Text
Keyword Text
The meaning of the Uncertainty Principle is discussed with special reference
to signal analysis.  In signal analysis the Uncertainty Principle is usually
expressed in terms of increments of time and frequency.  It is a restriction
within which the analysis must be done.  However, the Uncertainty Principle
does not of itself represent an absolute limit on either the accuracy with which
a signal parameter can be measured or on the minimum displacement that
must exist between two overlapping signals for them to be resolved.  Both the
accuracy which may be attained for a parameter and the resolvability of
overlapping signals depend on the signal to noise ratio as well as an
increment in time and in frequency.  The resolvability of overlapping signals is
discussed at some length.  (Author's abstract, presentation, English






Computer-Controlled Operations at the C.R.C. High-Frequency Direction-
Finding Facility
Title Text
Winacott, E. L.Author Text




Incoming data from the receivers of the C.R.C. high-frequency direction-finding
facility is immediately converted to digital representation and recorded on a
digital tape recorder.  This procedure allows direct analysis as the
establishment computing center, without intermediate scaling and
transcribing.  The recording operation is controlled and synchronized by a
small digital computer.  This computer is also used for high-speed Fourier
analysis of chirp ionosonde data to generate an ionogram on a storage
oscilloscope within four minutes after a scan.  From this ionogram the
experimenter can select a particular phenomenon for immediate study with
the direction-finder.  Use of the on-line computer is being extended to include
digital control of the direction-finding parameters and automated testing and
calibration of station equipment.  (Author's abstract, technical report, English






Limitations imposed on the resolution of coherent radar systems by
atmospheric turbulence
Title Text
Wohlers, M. R.Author Text
ISSUING ORGANIZATION:  Grumman Aerospace Corp., Bethpage, NY, USA,
page 38; October, 1971.
Source Text
radar systems, radar theory, terrestrial atmosphere,
limitations imposed on the resolution, atmospheric
turbulence, coherent radar systems,  analytic
expressions, angle of arrival sensing radar systems,
limitations on resolution
Keyword Text
The limitations imposed by atmospheric turbulence on the resolution of those
coherent  radar systems that sense the wave front "tilt" or angle-of-arrival of
the return signal from  the target are considered.  The theoretical analysis led
to analytic expressions containing  the parameters that describe the extent of
the atmospheric turbulence and that can be used  to determine if a limit







A Direct Measuring Differential Phase ExperimentTitle Text
Austin, G. L.Author Text
J. Atmos. Terrest. Phys., vol. 33, pp. 1667-74, November 1971.Source Text
Keyword Text
The results of measuring the phase difference between the magneto-ionic
components returned from the lower ionosphere (60-100 km) due to a pulsed
radio signal at 2·4 Mc/sec are described.  Different approaches to the theory
enabling this data to yield an electron concentration profile are discussed in
the context of models for the nature of the ionospheric reflectors.  It is found
that a satisfactory profile may be obtained which is largely independent of this
model and that a profile obtained is in reasonable agreement with one
obtained simultaneously by a differential absorption method.  (Abstract






Spatial Correlation Measurement on One-Hop HF Radio WavesTitle Text
Baker, P. W.Author Text
IEEE, vol. AP-19, no. 6, pp. 793-794, November 1971.Source Text
Keyword Text
The spatial correlation of amplitude of one-hop HF radio Waves, propagated
via the ionosphere with a 2077 km ground range, has been measured using
three receivers positioned at the corners of a triangle.  The spatial correlation
was found to be approximately isotropic for spacings up to 1 km.  The
antenna spacing at the 0.5 level of amplitude correlation was greater than 3
km if the shape of the spatial correlation contours were assumed to be
independent of spacing.  (Abstract source unknown, formal literature, English






Instrumentation for remote observation of physiology and behavior.
Telemetric instrumentation  for remote physiological and behavioral
observations of free roaming animals
Title Text
Baldwin, H. A.Author Text
Symposium on Biotelemetry, Pretoria, Republic of South Africa, November 23-
26, 1971, Paper. 38 pages, 1971. South African Council for Scientific and
Industrial Research.  Author employed: Sensory Systems Laboratory,
Tucson, Arizona.  (AIAA Technical Library)
Source Text
animals, biotelemetry, remote sensors, wildlife
radiolocation, behavior, biometrics,  conferences-
physiology
Keyword Text
Several physiological telemetry studies of free-roaming animals in their natural
or normal habitats  are described.  Included are telemetry investigations of the
following problems:  the heart rate of  free-flying sparrow hawks; the role of
convective cooling in the African elephant ear; the function  of zebra stripes
and their relationship to solar radiation; surface body temperature and its
correlation with the behavior of the African buffalo; digestive responses
indicated by temperature  shifts in the abdominal cavity of the Mexican wolf;
skin temperature correlation with sensory  alerting responses in a trained bird
dog; the heat flux in the polar bear under Arctic weather  conditions; and the
goal finding ability in the marine sea turtles when the earth's magnetic field  is
modified.  Telemetric instrumentation employed in these studies, such as the







The Effect of Tropospheric Layer Structures on Long-Range VHF Radio
Propagation
Title Text
Chang, G. T.Author Text









Satellite monitoring of black bear.  Satellite system for telemetering
environmental and  physiological data from winter den of hibernating
black bear, discussing instrumentation and  equipment performance
Title Text
Craighead, J. J.
Craighead, F. C., Jr. Varney, J. R., Cote, C. E.
Author Text
Symposium on Biotelemetry, Pretoria, Republic of South Africa, November 23-
26, 1971, Paper. 41 pages, 1971. South African Council for Scientific and
Industrial Research.  Author J. Craighead employed:  Bureau of Sport
Fisheries and Wildlife Montana, University, Missoula, Montana.  Author F.
Craighead employed:  New York State University, Albany, N.Y.;
Environmental Research
Institute, Moose, Wyoming. Author Varney employed: Montana, University,
Missoula, Montana.  Author Cote employed: NASA, Goddard Space Flight
Center, Greenbelt, Md.
Source Text
biotelemetry, hibernation, satellite observation,
wildlife radiolocation, bioinstrumentation, body
temperature, conferences, environmental tests,
temperature measurement
Keyword Text
Description of a feasibility experiment recently performed to test the use of a
satellite system for  telemetering environmental and physiological data from
the winter den of a `hibernating' black  bear, versus Americans.  The
instrumentation procedure and evaluations of the equipment  performance and






Electronic Warfare, Electromagnetic Support Measures, and Direction
Finding
Title Text
Doyle, W. C.Author Text
Signal, November 1971.Source Text
Keyword Text
This article is a synopsis of present conditions in the Southeast Asia area
and the present methods used in coping with them.  The article is primarily
concerned with problems arising from equipments utilized in South Vietnam.






Traveling Ionospheric Disturbances Observed through Use of a Thomson
Scatter Technique Employing Faraday Rotation at 140 MHz
Title Text
Goodman, J. M.Author Text




The Thomson scatter technique has been combined with Faraday rotation in
order to deduce electron densities over the Naval Research Laboratory's
Randle Cliff Radar facility.  The Randle Cliff Radar frequency of 140 MHz has
been shown to be approximately ideal for use of this hybrid technique at mid-
latitudes. Electron density measurements made between 180 and 500 km
during the daytime from November 1969 to May 1970 show both long (68 min)
and short (20 min) period traveling ionospheric disturbances (TID); the average
amplitude associated with the TID was found to be 4 per cent.  It is suggested
that the longer period TID may be useful in deducing certain atmospheric
parameters such as neutral scale height or temperature.  (Abstract source






Ionospheric Heating at Arecibo: First TestsTitle Text
Gordon, W. E. and Showen, R.Author Text
J. Geophys. Res., vol. 76, no. 31, pp. 7808-13, 1 November 1971.Source Text
Keyword Text
The heating experiment opens a new avenue of exploring the upper
atmosphere at Arecibo.  It adds to Arecibo's wide range of diagnostic
capabilities the opportunity to alter the properties of the plasma in the upper
atmosphere by calculable amounts and to observe the atmosphere's
response to the alteration.  At F-region heights this ability should contribute
to the understanding of the thermal processes, the dynamics, and the ion
chemistry of the upper atmosphere and of some areas of plasma physics.  At
D- and E-region heights, it should contribute to knowledge of the neutral
atmosphere.  Ionospheric modification of the F region near Boulder was
described by Utlaut [1970] and his coworkers in an important series of papers
and modification of the E region was described by Showen [1971].  The
electron temperature of the ionosphere was increased by as much as 30% at
and just below the height were the local plasma frequency was equal to the
frequency (5.62 MHz) of a heating transmitter.  The heating transmitter,
generating 100 kW, was fed into the 1000-foot Arecibo antenna, and it
radiated the ordinary magnetoionic mode.  Scans in the magnetic meridian
plane in zenith angle from about 2º to 1Sº from the expected maximum of
heating produce two--dimensional maps of electron-temperature increase for
penetration frequencies in the range 7.S to 5.2 MHz.  Scans for penetration
frequencies of 4.7 MHz showed no heating.  The heated volumes have half-
thicknesses and half-widths of the order of 50 km.  In agreement with the
predictions by G. Meltz (private communication, 1971) the heated volumes
appear to be elongated along the magnetic-field lines.  Background
fluctuations of electron temperatures would also be expected to be striated
along the field lines.  By pulsing the heater (2 min on, 2 min off) and observing
the electron temperature at various heights, one deduces time constants of
40 sec for the heating and of less than 10 sec for the cooling at 308 km.  (The
peak of the layer was at 313 km, the penetration frequency 5.7 MHz, the
heater frequency 5.62 MHz).  The time constant for electron to ion loss
computed for the observed electron temperature and density is about 30 sec.
The observed time constants at lower heights were shorter for the heating but
longer for the cooling part of the cycle with one notable exception described in
the text.  Above the peak of the layer where the heater frequency should not
penetrate, the observed electron-temperature fluctuations must be driven by
heat transported from below.  Ionograms made during the heating
Abstract Text
experiments show thickened or split traces and/or hooks in the traces,
particularly when the penetration frequency is at or near the heater frequency.
 Exploratory tests of an induced plasma-line radiation, an induced plasma
motion, and an enhanced 6300-A radiation were conducted, and the results
showed promise.  (Abstract source unknown, formal literature, English





VHF Phase Detection of Magnetic Field Aligned Irregularities in Mid-
Latitudes
Title Text
Hajkowicz, L. A.Author Text
J. Atmos. Terrest. Phys., vol. 33, pp. 1685-92, November 1971.Source Text
Keyword Text
A new phase recording technique, based on elimination of the phase ramps,
was used to record the angle-of-arrival variations in the vicinity of London,
Ontario, using the ISIS-1 beacon signal at 136·410 MHz.  A conventional
technique was used to record the ISIS-1 signal at 137·950 MHz.  The new
technique made it possible to record small angular scintillations of short
periods which were undetectable by conventional methods (i.e. phase ramp or
amplitude scintillations).  The scintillations, in a period range of 0·2-5 sec,
showed considerable enhancement in magnitude in the regions (south of
London) where the angle between the ray-path and magnetic field is close to
its minimum value.  (Abstract source unknown, formal literature, English






VHF phase detection of magnetic field aligned irregularities in mid-
latitudes
Title Text
Hajkowicz, L. A.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 33, No. 11, pages 1685-
92; November, 1971. University Western Ontario, London, Ontario, Canada,
Source Text
ionospheric electromagnetic wave propagation, very high
frequencies, mid latitudes, phase detection, magnetic
field aligned,  irregularities, phase recording
technique, angular scintillations, phase ramp
Keyword Text
A new phase recording technique based on elimination of the phase ramps,
was used to  record the angle-of-arrival variations in the vicinity of London,
Ontario, using the ISIS-1  beacon signal at 136.410 MHZ.  A conventional
technique was used to record the ISIS-1  signal at 137.950 MHZ.  The new
technique made it possible to record small angular  scintillations of short
periods which were undetectable by conventional methods (i.e. phase  ramp
or amplitude scintillations).  The scintillations, in a period range of 0.2-0.5
sec,  showed considerable enhancement in magnitude in the regions (south
of London) where  the angle between the ray-path and magnetic field is close






Sidewall induced boresite error in an anechoic chamberTitle Text
Hansen, R. C., Gotkis, S. J., Root, L. W., Jr.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-7, No.
6, pages 1211-13; November, 1971. R.C. Hansen Inc., Encino, CA, USA
Source Text
aerospace simulation, aerospace test facilities,
missiles, anechoic chamber, missile test, simulation,
boresite error, sidewall reflections, antenna
difference pattern, bistatic reflection coefficient
Keyword Text
An anechoic chamber used for missile test or simulation inherently adds
boresite error,  generally as a result of sidewall reflections.  A simple method
of analysis shows this error  depends on the sidewall angle of arrival through
the antenna difference pattern and the  bistatic reflection coefficient of the







Reflection of Pulses from a Linearly Varying Ionosphere Model with a
Vertical Magnetic Field
Title Text
Hill, D. A. and Wait, J. R.Author Text







Phase measurement of pulse keyed oscillationsTitle Text
Kinnemann, G., Plischke, F.Author Text
Radio Fernsehen Elektronik, Vol. 20, No. 22, pages 727-8; November, 1971.Source Text
phase measurement, pulse shaping circuits, phase shift,
pulse keyed oscillations, direction finding
Keyword Text
The well-known methods of measurement of phase differences fail when the
oscillations  being measured are in the form of short bursts.  A method is
described in principle with  block diagram, with which phase differences
between such oscillations can be determined.   The method is suitable for






Statistical characteristics of the estimate of the mean in a Monopulse
goniometer with  information of the detection channel taken into account
Title Text
Krechetov, A. D., Suslov, N. A.Author Text
Radiotekhnika i Elektronika, Vol. 16, No. 11, pages 2211-12, Translation:
Radio Engineering and Electronic Physics, Vol. 16, No. 11, pages 1956-8;
November, 1971.
Source Text
radar equipment, radio direction-finding, statistical
characteristics, direction finding channel, amplitude
sum difference Monopulse  goniometer, angular readings
mean values
Keyword Text
Relations are determined which make possible the estimation of the
statistical  characteristics of the mean values of the angular readings of an






Bio-medical telemetry -Sensing and transmitting biological information
from animals and man. Biomedical telemetry instrumentation for radio
sensing and transmitting biological information  from animals and man,
including location by satellite-borne receivers
Title Text
Mackay, S.Author Text
Symposium on Biotelemetry, Pretoria, Republic of South Africa, November 23-
26, 1971, Paper. 23 pages.  South African Council for Scientific and Industrial
Research.  Research supported by the John Hartford Foundation, 1971.
Author employed: Boston University, Boston, Mass.
Source Text
biotelemetry, radio telemetry, satellite, borne
instruments, wildlife radiolocation, biomedical data,
conferences, radio transmitters, remote sensors
Keyword Text
Several examples are presented of radio transmitters swallowed, surgically
implanted, or carried  externally to study animal and human objects with
minimum disturbance to normal activity  patterns.  Particular attention is given
to the method of using satellite-borne receivers for  determining the position of
animals or other objects carrying fixed-frequency transmitters.  The  design






Results of recent experiments with differential OMEGA.Title Text
Nard, GeorgesAuthor Text
OMEGA Symposium Proceedings, 1st, Washington, DC, November 9-11,
1971, pages 178-189, 1971.  SERCEL, Radio navigation Div, Nantes, Fr, Inst
Navigation, Washington, DC.
Source Text
ships, navigation systems, navigation, radio
navigation, OMEGA navigation system, differential OMEGA
Keyword Text
The procedure under review, which is capable of an accuracy better than 1
centicycle  (CEC) in the transmission of SWC's by a single station is quite
simple and cheap up to  a distance of 400 n. m.  The system has been
designed to permit up to eight such  transmitters being included in one
frequency range (total bandwidth 1.2 kHz).  With the  chain of transmitters
thus constituted up to 5,000 km of ocean coast may be covered at  little cost.
 Tests have been carried out using a SWC transmitter with a coverage of 400
N.M. and a mobile receiver unit comprised of a conventional OMEGA receiver,
a  differential OMEGA receiver, and a TORAN radiolocation receiver with a
position  location capability better than 50 meters for calibration purposes.
All these were  digitized instruments and their outputs were, in addition,
simultaneously recorded on  paper tape (analog presentation) and punched
tape (teleprinter ASR 33).  Results have  fully substantiated what was
expected of the system in its present configuration.   Considerable
improvements will undoubtedly result from the increase in power of station  D,
and when a better geometry will be obtained with the additional four OMEGA






Mobility in TV reportingTitle Text
no authorAuthor Text
Polytechnisch Tijdschrift Elektrotechniek Elektronica, Vol. 26, No. 23, pages
917-21; 10 November, 1971.
Source Text
automatic control, electric control equipment, mobile
antennas, television, television  transmitters,
automatically directed transmitting aerial, direction
finding, mobile camera
Keyword Text
A description is given of the automatically directed transmitting aerial
(direction finding  between reporting van and mobile camera transmitting







Microwave Holographic InterferometryTitle Text
Papi, G., Russo, V. and Sottini, S.Author Text




Microwave holography is an extension of the optical holography to the
microwave field.  In fact, by using a well-known characteristic of the
holographic process, it is possible to record the hologram at frequencies very
far from the optical region (microwave) and to reconstruct a visible image by
laser light.  This paper describes the experimental apparatus and the
technique used for obtaining a satisfactory optical wave reconstruction from
microwave holograms.  The resolving power of the system which was
experimentally tested, and visible images of microwave transparencies and of
a back scattering object are given.  As an alternative application of the
microwave holography together with the optical wave reconstruction, in this
paper, extension of holographic interferometry to the microwave region is
suggested, and the visible image of a deformed object crossed by fringes due
to microwave interference is also shown.  This technique can find
applications, for instance, in the mapping of the earth's deformations or in that
of the tides.  Different aspects of the microwave holographic interferometry
have been also discussed.  (Abstract source unknown, formal literature,






Synthesis of the control circuit of radio finder with a variable repetition
frequency
Title Text
Shakhgil'dyan, V. V., Burdzeyko, B. P.Author Text
Radiotekhnika i Elektronika, Vol. 16, No. 11, pages 2091-7. Translation:
Radio Engineering and Electronic Physics, Vol. 16, No. 11, pages 1858-63;
November, 1971.
Source Text
distance measurement, frequency control, radio, radio
direction-finding, signal  processing, quasi stationary
mode of range finder, frequency control circuit,
smoothing circuits, radio  range finder, variable
repetition frequency, diffusion random process
Keyword Text
The problem of synthesis of the frequency control circuit and the smoothing
circuits in a  radio range finder with a variable repetition frequency is
discussed.  The measured  parameter, i.e., the delay time, is assumed to be
a diffusion random process.  The  quasi-stationary mode with a partially given
structure of the range finder is considered.   The structure of the control circuit






Construction of a distress beaconTitle Text
Smoucovit, A.Author Text
Toute l'Electronique, Vol. No. 360, pages 35-7; November, 1971.Source Text
alarm systems, radio direction-finding, distress
beacon, automatic beacon, Morse signals
Keyword Text
Describes an automatic beacon sending an indefinitely prolonged sequence of






A Study of the Influence of the Ionosphere on Direction-Finding in the
Short-Wave Band  Undersoekning AV Jonosfaerens Inverkan PA Pejling
Inom Kv-Bandet
Title Text
Stoffregen, W., Gunnarsson, H.Author Text
Research Institute of National Defense, Stockholm (Sweden) Report FOA-3-A-
3752-E1, 33 pages; November, 1971.
Source Text
ionosphere, radio direction finders, short wave
radiation, diurnal variations, ground wave
propagation, signal transmission, NTISNASA
Keyword Text
A number of experiments for studying the influence of ionosphere on short
wave direction  finding are reported.  A direction finder of the Adcock-type was
operating at a distance  approximately equal to 110 km from the transmitter.
The frequency range used during  these experiments was 1.5-13 MHZ. It was
found that appreciable deviations from the  correct bearing are associated with
diurnal variations of the critical frequencies, the tilt  angle, and the structure of
the involved ionospheric layers. An unexpected signal  corresponding to the
time of travel of the ground wave was recorded on frequencies up  to 18 MHZ.






Reflection of Radio Waves by the Lower Ionosphere at NightTitle Text
Thomas, L., Harrison, Marilyn D. and Horowitz, S.Author Text
Proc. IEE., vol. 118, no. 11, November 1971.Source Text
Ionospheric propagationKeyword Text
The available experimental data relating to the height distribution of electron
concentration at night has shown the presence of a pronounced ledge of
ionization between about 80 and 90 km, and thin layers at greater heights.
Idealized models of the electron-density distribution have been constructed,
some of which incorporate these two features.  The propagation parameters
for vertically polarized radiowaves, in the frequency range 4-1000 kHz,
incident on these models, have been computed using a full-wave integration
procedure.  These computations have been carried out for angles of incidence
of 30º and 80º, at various azimuths, and for middle and low latitudes.
particular attention is paid to the polarization conditions of the reflected
waves, and special emphasis is given to the results for frequencies near 10
and 100 kHz, of interest for radio navigational aids, and near 300 kHz, which
are important for broadcasting.  (Abstract source unknown, formal literature,






Simulation of Urban Vehicle Monitoring SystemsTitle Text
Turin, G. L., Jewell, W. S. and Johnston, T. L.Author Text
IEEE Transactions on Vehicular Technology, November 1971.Source Text
Keyword Text
The results of experimentally based computer simulations of phase-ranging
and pulse-ranging urban vehicle monitoring systems are given.  These show
that such systems are quite feasible even in the worst urban environments.






Comments on `Scattering by Imperfectly Conducting Spheres'Title Text
Uslenghi, P. L. E.Author Text









An Approximate Height Formula for Tropospheric Ray TracingTitle Text
Vogler, L. E.Author Text




A simple approximate formula for the height above the earth's surface of a
radio ray propagating through a spherically stratified smoothly varying
atmosphere is derived.  For the purpose of illustration an exponential model
atmosphere is numerically evaluated, and examples show the significant
improvement that results compared with the usual "effective earth's radius"
approximations, especially for large surface gradients.  Key words in this
communication are ray tracing, troposphere, and approximate height.







On Radio Propagation through EarthTitle Text
Wait, J. R.Author Text
IEEE Transactions on Antennas and Propagation, pp. 796, November 1971.Source Text
Keyword Text
The electromagnetic fields of a vertical electric dipole in a conducting half-
space are considered.  A numerical method for predicting the transfer
between two receiving sites is outlined and the results are applied to a
configuration used in an experimental test over the frequency range from 1 to







Influence of Earth curvature on the subsurface electromagnetic fields of
a line source
Title Text
Wait, J. R.Author Text
Institute Telecommunications Science, Boulder, Colorado, USA, Electronics
Letters, Vol. 7, No. 23, pages 697-9; 18 November, 1971.
Source Text
electromagnetic fields, electromagnetic waves,
geophysics, radio direction-finding,  terrestrial
electricity, wave tilt ratio, direction finding,
influence of Earth curvature, subsurface
electromagnetic  fields, line source, mine rescue
operations
Keyword Text
The subsurface magnetic field produced by an oscillating line source of
current on the  Earth's surface is considered.  Particular attention is given to
evaluating the effect on  non-flatness of the ground on the structure of the field
at the buried receiving point.  It is  indicated that the wave-tilt ratio will still be







Annual Report for Contract Year 1 September 1970 to 31 August 197.
<NOTE>  Technical Report. No. 29
Title Text
Wood, W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-399-UILU-ENG-72-2538, 41 pages; November, 1971.
Source Text
radio waves, angle of arrival, antenna arrays,
antennas, ionospheric propagation,  computer programs,
radio interferometers, Doppler effect, polarization,
ionospheric  disturbances, azimuth gating, noise
(radio), radio frequency, multipath transmission,
resolution, azimuth, direction finding, diurnal
variations, errors, radio transmission, CDAA (circular
disposed antenna arrays), circular disposed antenna
arrays, data            acquisition, maximum usable
frequency, ray tracing, NTISDODXD
Keyword Text
This report covers the work which was performed during the 1970 - 1971
contract  year.  A comparison of the azimuthal resolution of a CDAA and an
interferometer was  made with good results. The effects of multipath
propagation on direction of arrival of  radio waves has been under
investigation. A study of a technique for the correction of  the diurnal deviation
of radio waves has progressed. The measurement of the elevation  angle of
arrival using the phantom antenna has not produced the expected results.  A
study is under way to determine why these results are in error. A
measurement of the  levels of RF noise as a function of azimuth is in
progress.  Methods of automatic data  acquisition and system calibration are
of special interest. Other possible methods for  the measurement of elevation
angle of arrival using a CDAA are discussed. Service  work performed for






Long-Baseline Analysis of a Jovian Decametric L BurstTitle Text
Carr, T. D. and Lynch, M. A.Author Text
Astro Physical Conference, San Juan Puerto Rico, December 1971.Source Text
Keyword Text
Three-station interferometer observations of a 150-millisecond Jovian burst at
18 MHz yielded fringe visibilities of practically unity over baselines up to
462,000λ.  An approximately constant phase relationship between the burst
modulation envelope and the "carrier wave" beneath the envelope suggests
that the envelope did not result from a sweeping beam or from solar wind
interference, but instead kept the same shape it had on leaving the planet.






A VLF to 30 MHz Multichannel Phase-Locked DF ReceiverTitle Text
Castles, M. P.Author Text
Southwest Research Institute In-House Monogram, 15 December 1971.Source Text
Keyword Text
A multichannel VLF to 30 MHz phase-locked receiver is considered.  Phase-
locked loops in low cost monolithic packages now make such designs
feasible whereas previous cost and complexity prohibited use for such
specialized applications.  A phase-locked single channel direct conversion
receiver similar to the reference channel described herein has been bread-
boarded in this laboratory.  Initial tests have indicated good selectivity and







Contribution to the Theory of Radio InterferometersTitle Text
Karavayev, V. V. and Sazonov, V. V.Author Text
Radiotekh. and Elektron. (USSR) 2303-5, Coden RAELA4, Trans. of Radio
Eng. and Electron. Phys., vol. 16, no. 12, pp. 2111-14, December 1971,
Coden RENPAL.
Source Text
radio direction finding, radio interferometers,
direction finding, accuracy, arbitrary phase errors
Keyword Text
The authors derive expressions for the accuracy of direction finding with the
aid of an interferometer in the case of arbitrary phase errors.  (4 references)







Contribution to the theory of radio interferometersTitle Text
Karavayev, V. V., Sazonov, V. V.Author Text
Radiotekhnika i Elektronika, Vol. 16, No. 12, pages 2303-5.  Translation:
Radio Engineering and Electronic Physics, Vol. 16, No. 12, pages 2111-14;
December, 1971.
Source Text
radio direction-finding, radio interferometers,
direction finding, accuracy, arbitrary phase errors
Keyword Text
The authors derive expressions for the accuracy of direction finding with the






High-Frequency backscattering from a metallic discTitle Text
Knott, E. F. and Uslenghi, P. L. E.Author Text
Proc. IEE, vol. 118, no. 12, December 1971.Source Text
electromagnetic-wave scatteringKeyword Text
The paper treats the backscattered field produced by a plane electromagnetic
wave at oblique incidence on a perfectly conducting circular disc.  The
geometric theory of diffraction is used to obtain the first two terms of the
asymptotic expansion at high frequencies.  The first term is attributable to
direct scatter from the edge of the disc and the second term arises from rays
that cross the disc once.  It has been found that the ray geometry is fixed for
one polarization but is aspect-dependent for the other.  Owing to the axial
caustic, functions must be introduced to match the wide-angle formulas to the
known results for axial incidence.  Bessel functions are used for the 1st-order
terms and Fresnel integrals for the 2nd-order terms and evidence is presented
to support this choice of function.  The resulting 1st-order expression is in
reasonable agreement with experimental data, and may be adequate for many
purposes.  However, the expressions incorporating the 2nd-order terms reveal
the polarization dependence of the scattering, and are in excellent agreement
with measured data over a wide range of aspect angles.  (Author's abstract,






Advanced Development Model High Frequency Interferometer Single
Site Location  System.  <NOTE> Quarterly Report. No. 3, 11 Apr-11 Jun
71
Title Text
Mathews, R. B., Johnson, R. L., Smith, G. A., Sherrill, W. M.Author Text
Report ECOM-0021-3, 90 pages; December, 1971. Authors employed:
Southwest Research Institute,  San Antonio, Texas.
Source Text
position finding, radio transmitters, radio
interferometers, high frequency, direction  finding,
target acquisition, digital computers, interfaces,
computer programming, control  panels, display systems,
decision theory, logic circuits, real time, computer
systems programs, NTISDODXD
Keyword Text
Progress during third quarter in the design and fabrication of an advanced
development  model of an HF interferometer and SSL system is summarized.
Emphasis is placed on  system software for the real time operating system
and man-machine interactions.  System decision tables used to respond to
the control panel and a control system  design procedure are described.
Control program and frame calculation flow charts are  described. A
programming plan calling for early operation of critical tasks is  presented.
The status of hardware development and fabrication is presented together






Analysis of a Multimode Propagation Concept For Predicting VLF Signal
Strengths at Night
Title Text
Morfitt, David G.Author Text




It is determined that VLF signal levels can be predicted by the multimode
propagation prediction concept with pronounced accuracy along a radial path
for which the ionospheric parameters have been previously determined.  With
increasing deviation of radial bearing angle from this path, the accuracy of
predictions for other propagation radials is found to decrease.  (Abstract






Active Loop-Dipole AerialsTitle Text
Ramsdale, P. A. and Maclean, T. S. M.Author Text
Proc. IEE, vol. 118, no. 12, December 1971.Source Text
Keyword Text
A theoretical study of the input impedance of active loop-dipole aerials which
possess height-reduction properties at resonance is made.  This is compared
with measurements on an aerial containing a BFY 90 transistor at 200 MHz
for which the transistor parameters are available.  Reasonable agreement is
obtained.  The existence of separate power gains and radiation patterns for
transmitting and receiving is also established, and a comparison of the
theoretical and experimental radiation patterns in the two cases is made.
Numerical values of radiation resistance for these aerials are also calculated.






Precision Secondary RadarTitle Text
Stevens, M. C.Author Text
Proc. IEE., vol. 118, no. 12, December 1971.Source Text
Keyword Text
Improvements to ground secondary-radar interrogators, as described, will
increase the accuracy of bearing measurements and, at the same time,
permit the reduction of the interference with other stations.  The system uses
monopulse techniques to allow direction finding with errors of 5 minutes of arc
RMS at a range of 60 n.m.  The proposals made represent a step towards







Precision secondary radarTitle Text
Stevens, M. C.Author Text
Proceedings of the Institution of Electrical Engineers, Vol. 118, No. 12, pages
1729-35; December, 1971. Cossor Electronics Ltd., Harlow, UK.
Source Text
air-traffic control, radar equipment, radio direction-
finding, precision secondary radar, air traffic
control, interference, Monopulse techniques, transponder
Keyword Text
Improvements to ground secondary-radar interrogators, as described, will
increase the  accuracy of bearing measurements and, at the same time,
permit the reduction of the  interference with other stations.  The system uses
Monopulse techniques to allow direction  finding with errors of 5 minutes of







Pioneer FIG feed movement mechanism.  Direction finding system for
Pioneer F/G spacecraft
Title Text
Acker, R. M.Author Text
6th Aerospace Mechanical Symposium, NASA. Ames Research Center,
pages 21-26 (See N72-26377 17-15), 1972.  Author's Association:  TRW
Systems Group, Redondo Beach, Calif.
Source Text
bearing (direction), pioneer space probes, actuators,
cryogenics, Freon, Jupiter (planet)
Keyword Text
The Pioneer F/G spacecraft achieves the desired earth-pointing direction
through a system  requiring the shifting of the mail antenna feed 1 in. off axis.
The feed is pivoted to this position  by an electrically heated thermal actuator
consisting of an electroless nickel bellows in a copper  housing and filled with
Freon 21.  The actuator over travels and maintains the feed in the offset
position in a thermostatic limit cycle operation mode until commanded off .
The mechanism is  expected to operate in a -240 F environment near Jupiter






A shore based aid to marine navigationTitle Text
Allen, A.Author Text
Conference:  International Conference on Advances in Marine Navigational
Aids, London, U.K. 25-27 July 1972.  Sponsored by IEE, Deutsche
Gesellschaft fur Ortung und Navigation EV, Institut Francais de, Navigation, et
al, 1972.  Proceedings published by IEE, London, UK., 1972.
Source Text
marine systems, navigation, radar systems, radio, radio
direction-finding,  radio navigation, ships, secondary
radar, evolution, data facility, shore based aid,
marine navigation
Keyword Text
To provide an advisory navigation service from a fixed point, knowledge of the
ships'  positions and identities is necessary, together with a means of
communication.  Experience  with secondary radar and a study of the
problems likely to arise as a result of its use for  this purpose have resulted in
some system suggestions.  By way of example the  characteristics for one
set of assumed requirements are derived, the operational use of the  system
is not discussed.  Two stages of evolution are envisaged.  The first stage
would  provide only position and identity.  In the second stage a data facility
derived from the  RRE ADSEL system would be added.  The first stage
equipment could be so designed that  implementation of the second stage






Trade Study Report for Advanced Survival Avionics PackageTitle Text
AnonymousAuthor Text
Report No. AVCO-80045-USQ-11/372, AD906405L, ASD-TR-72-81, Contract




This report discusses in critical detail all of the potential systems proposed
for the Advanced Survival Avionics Program and supports in great detail the
reasoning for going with the prototype brassboard models configuration in the
proposal entitled "Search and Rescue Avionics Package".  The models shall
be representative of two major, prime item equipment groups: the Distress
Incident Locator Group (DILG) and the Survivor Locator Group (SLG).







Radio Direction FindersTitle Text
AnonymousAuthor Text







Accurate Ephemeris Time Determination and Geocentric Stations
Position from  Photographs of the Moon against Stellar Background
Title Text
Baldini, Angel A.Author Text
Army Engineer Topographic Labs, Fort Belvoir Va., 15 pages, 1972.Source Text
astronomical geodesics, position finding, direction
finding, time, photo interpretation, moon,  stars, NTISA
Keyword Text
The investigation is done by strictly geometrical methods. Accurately
recorded time  correlated moon and star images on photographic plates, allow
one to obtain the apparent  direction to the moon in terms of the celestial right






Broadband recordings of explosion pulses distorted by refraction in the
ocean and their  applicability to oceanic acoustics research
Title Text
Barash, R. M. and Goertner, J. A.Author Text
Conference:  Ocean '72; International Conference on Engineering in the
Ocean Environment, Newport, RI, September 13-15, 1972.  Conference
Proceedings published by IEEE, New York, NY, pages 279-85, 1972.
Authors' Association:  Naval Ordnance Lab., White Oak, Silver Spring, MD.
Source Text
acoustic wave refraction, explosions, oceanography,
shock waves, underwater sound, broadband recordings,
explosion pulses, refraction in the ocean, oceanic
acoustics  research, refraction of underwater explosion
shock waves, shadow zones, caustics,  pressure
amplification, arrival angle, relative arrival time,
phase shift
Keyword Text
Presents a review of the experimental data on the refraction of underwater
explosion  shock waves.  Broadband pressure-vs-time recordings are
described, and their  characteristics are related to the appropriate regions of
calculated ray diagrams:  shadow  zones, caustics, single-arrival, and
multiple-arrival regions.  Although the experiments  were directed toward
explosive applications the results are useful for acoustic research also  in that
the broad-band pulse recordings provide clear data on pressure amplification,







Correlational-external and platform less spacecraft navigation systemsTitle Text
Beloglazov, I. N., Vershinskii, A. V.Author Text
Itogi Nauki i Tekhniki, Seriya Issledovanie Kosmicheskogo Prostranstva, Vol.
No. 3, pages 155-94, 1972.
Source Text
aerospace control, correlation methods, inertial
navigation, optimal control, reviews, spacecraft
navigation, inertial guidance, correlational external
systems, platform less  systems
Keyword Text
Spacecraft (including mention of some aircraft systems) inertial systems
based on the  correlational synthesis of information of a statistical nature from
a variety of available  sources (magnetic, terrestrial relief, radiolocation and
optical fields) are reviewed.  Two  main types are distinguished (making use of







First results on rapid registration of electro-atmospheric discharge.Title Text
Bossolasco, M., Dagnino, I., Flocchini, G.Author Text
Report NASA-TT-F-14417,pages 90-97, 1972.  Translation: English from
Geofis. Meteorol (Genoa), Vol. 18, No. 3/4, 10 pages, 1969.   (AIAA
Technical Library)  Authors employed:  National Aeronautics and Space
Administration, Washington, D.C.
Source Text
cathode ray tubes, electric discharges, storms
(meteorology), Italy, optical measurement,  range
finding
Keyword Text
The results of rapid measurements by a cathode ray direction finder (CRDF)
of  electron-atmospheric discharges in meteorological storms are presented.
The measured intensity  of the discharge which depends on the
characteristics and distance of the discharge from the  measuring station are







Satellite (IRLS) tracking of elk.  Satellite system for tracking of wildlife
and birds in natural  environment.
Title Text
Buechner, H. K.Author Text
Final Report:  Smithsonian Institution, Washington, D. C. Report NASA-CR-
13030, 21 pages, 1972.
Source Text
biotelemetry, birds, radio tracking, satellite
tracking, wildlife radiolocation,  biology, ecology,
environmental control, nimbus satellites, satellite
observation, wilderness
Keyword Text
The practicability of tracking free roaming animals in natural environments by
satellite systems  is reported.  Satellite systems combine continuous
tracking with simultaneous monitoring of  physiological and environmental
parameters through a combination of radio tracking and  biotelemetric ground







State of the art: A review.  Electronic equipment and systems used to
track wild animals in order  to determine migratory and navigational
behavior
Title Text
Busser, J. H.Author Text
NASA, Washington Animal Orientation and Navigation, pages 93-96 (See N72-
25062 16-04), 1972.  American Institute of Biological Sciences, Washington,
DC.
Source Text
bioinstrumentation, remote sensor, transducers,
wildlife radiolocation, activity (biology), animals,
electronic equipment, equipment specifications
Keyword Text
Electronic devices and instruments currently used to track animals in order to
determine their  migratory and navigational behavior are discussed.  Passive
and active transducers in use for this  purpose are described.  The
characteristics of the data received by the transducers and the  equipment






Calculation of the Electrostatic Field within a Structure of Uniformly
Spaced Coaxial Conducting Loops
Title Text
Cannon, T. W. and Davis, M.Author Text




Structures of two or more conducting loops which are at evenly incremented
voltages have been used to create electrostatic fields for experimental studies
in atmospheric cloud particle interactions. Methods are described which may
be used to calculate the uniformity of these fields over a given volume within
the structure.  The methods of calculation are described for two different
cases:  (1) A method using elliptic integrals is used for a finite set of round
loops of circular cross section, and (2) a solution of Laplace's equation with
approximate boundary conditions is used for an infinite set of square loops of
elliptical cross section.  The effects of changing the number of conductors,
their spacing, size and shape are considered.  (Abstract source unknown,






Calculation of the Electrostatic Field Within a Structure of Uniformly
Spaced Coaxial Conducting Loops
Title Text
Cannon, Theodore W. and Davis, Milford H.Author Text
Pure and Applied Geophysics (Pageoph), (Formerly Geofisica pura e
applicata), vol. 101, pp. 231-246, 1972.
Source Text
Keyword Text
Structures of two or more conducting loops which are at evenly incremented
voltages have been used to create electrostatic fields for experimental studies
in atmospheric cloud particle interactions.  Methods are described which may
be used to calculate the uniformity of these fields over a given volume within
the structure.  The methods of calculation are described for two different
cases: (1) A method using elliptic integrals is used for a finite set of round
loops of circular cross section, and (2) a solution of Laplace's equation with
approximate boundary conditions is used for an infinite set of square loops of
elliptical cross section.  The effects of changing the number of conductors,
their spacing, size and shape are considered.  (Abstract taken from authors'






Ground-Based Radio observations Of Midlatitude Ionospheric
Irregularities
Title Text
Clarke, R. H.Author Text
Parts I & II, Thesis, Department of Physics, University of Queensland, 1972.Source Text
Keyword Text
This thesis is concerned primarily with ground-based direction-of-arrival
studies of high-frequency (HF) echoes reflected from the ionospheric sporadic-
E and F-layers.  The measurements were made possible by the construction
of two virtually independent directional ionosondes, similar in principle to the
swept-frequency and phase-measuring interferometers used in radio
astronomy.  The directional ionosondes are novel in that each is capable of
providing almost instantaneous angle-of-arrival measurements at any
frequency in the 2 to 10-MHz band.  (Author's abstract, thesis, English






Ground-Based Radio Observations of Midlatitude Ionospheric
Irregularities  Parts I and II
Title Text
Clarke, R. H.Author Text
Department of Physics, University of Queensland, Brisbane, Australia, 1972.Source Text
Keyword Text
This thesis is concerned primarily with ground-based direction-of--arrival
studies of high-frequency (HF) echoes reflected from the ionospheric sporadic-
E and F-layers.  The measurements were made possible by the construction
of two virtually independent directional ionosondes, similar in principle to the
swept-frequency and phase--measuring interferometers used in radio
astronomy.  The directional ionosondes are novel in that each is capable of
providing almost instantaneous angle-of-arrival measurements at any
frequency in the 2- to 10-MHZ band.  Instrumentation:  The basic principles of
the two instruments are discussed initially, following which is an account of
their accuracies and their most important limitations.  The instruments
themselves are next discussed in some detail, together with an associated
experiment involving the recording of ordinary- and extraordinary-mode echoes
on separate ionograms.  Partial Reflections from Nonblanketing Sporadic-E
Layers:  In order to explain the nonblanketing characteristics of sporadic-E
layers, various models have been proposed by previous workers.  These
models - viz. (a) off-vertical reflections from a patchy horizontal structure, (b)
scattered returns from weak irregularities distributed vertically through the
layer,   partial reflections from steep vertical gradients in electron density and
(d) magneto ionic mode coupling in thin layers - are examined in an endeavor
to find experimental methods which will assist in determining the operative
reflection mechanism on any occasion.  Radio Observations of Midlatitude
Sporadic-E Layers:  In this chapter, the results of several experimental
techniques, including those suggested in the previous theoretical analysis,
are discussed.  Angle-of-arrival measurements show that zenith angles of
nonblanketing sporadic-E-reflections (i.e., sporadic-E-returns at frequencies
above the blanketing frequency) may exceed 30 degrees.  The characteristics
of F-layer reflections which have penetrated a nonblanketing sporadic-E-layer,
together with those of multiple-hop echoes involving the sporadic-E-layer, both
indicate the presence of horizontal gradients in the maximum sporadic-E-
region electron density.  The measurement of the ordinary- and extraordinary-
mode blanketing and critical frequencies of several sporadic-E-layers,
together with the previous analyses, show that two mechanisms - viz. off-
vertical reflections from over dense clouds and radio wave scattering - are
primarily responsible for both sporadic-E- and F-layer reflections being
Abstract Text
present simultaneously over a range of frequencies.  Finally, an analysis of
tabulated ionospheric data from Brisbane demonstrates the existence of a
pronounced diurnal variation and a weaker seasonal variation in the
transparency of sporadic-E-layers.  The Structure of Midlatitude Spread-F
Irregularities:  An analysis of directional ionograms showing resolved spread-F
(satellite) traces indicates that the causal irregularities are frontal with
horizontal wavelengths of around 65 km.  Because the satellite echoes are
considerably off-vertical and due to the fact that the critical frequencies of the
satellite traces may differ significantly from those of the corresponding main
traces, it is argued that the  irregularities are the ionospheric manifestations
of internal gravity waves.  Narrow-pulse ionograms of frequency-spread-F
echoes show that previously unresolved echoes are actually well defined and
show little pulse broadening.  These echoes are therefore discrete reflections
from individual irregularities, though the actual reflection mechanism is
uncertain.  Directional  ionograms recorded during the onset of a spread-F
disturbance reveal several interesting features, foremost being the large range
in the apparent frontal directions associated with this disturbance. Angle-of-
Arrival Studies of Traveling Ionospheric Disturbances:  An analysis of
directional ionograms of three ionospheric disturbances is presented in this
chapter.  The first was a medium-scale disturbance and because the angle-of-
arrival observations covered a range of frequencies, an estimate of the
direction of phase propagation as well as the horizontal  phase speed was
possible.  The second disturbance followed the onset  of a magnetic
disturbance and involved a rise in height of the F-layer.  Although certain
features of this disturbance suggest it to be the result of an internal gravity
wave, observations at several Australian stations indicate that the height rise
was the result of a widespread electrodynamic lift.  However, a following
disturbance traveled from auroral regions with a horizontal group speed
approaching the speed of sound in the F-region.  The characteristics of the
third disturbance suggest that it represented an isolated non-frontal
irregularity, the maximum electron density of which exceeded that of the
background layer.   Moreover, angle-of-arrival observations point to similarities
between this irregularity and the field-aligned sheets of ionization deduced by
various workers from a study of topside ionograms.  (Author's abstract,





Kalman filtering techniques applied to airborne direction-finding and
emitter location.
Title Text
Coburn, L. L.Author Text
Master's Thesis:  Astia Document (AD)-745888, 96 pages, 1972. (AIAA
Technical Library and NTIS)   Author employed:  Naval Postgraduate School,
Monterey, Calif.
Source Text
airborne/space borne computers, Kalman filters, radio
direction finders, computer programming,  optimization,
position (location), radio signals, target acquisition
Keyword Text
The objective of this analytical study was to develop an optimal emitter
location algorithm using  Kalman filtering techniques to filter emitter bearing
angles-of-arrival information in an airborne,  multi-emitter environment.  Since
emitter and aircraft navigation data were sampled at discrete  time intervals,
discrete sequential estimation techniques were used within a software
computer  program which initially sorted data, filtered emitter bearing angles-
of-arrival to obtain optimal  estimates, and computed emitter positions in
latitude/longitude coordinates using various emitter  location algorithms.  An
error analysis was performed on the emitter location algorithms to  determine
relative accuracy of the different techniques.  Extended Kalman filtering was






Long-Distance Tracking of BirdsTitle Text
Cochran, W. W.Author Text
pp. 39-59, in S. R. Galler, K. Schmidt-Koenig, G. J. Jacobs, and R. E.
Belleville, eds. Animal Orientation and Navigation.  National Aeronautics and








Measurements of angle-of-arrival fluctuations of an optical wave
propagated through the  atmosphere at near ground level
Title Text
Consortini, A., Arrigucci, A., Ronchi, L., Stefanutti, L.Author Text
Optical Society America, page 27, CNR, Firenze, Italy. Optical Society
America, page 88, Washington, DC,1972.
Source Text
atmospheric electromagnetic wave propagation,
atmospheric movements, atmospheric  optics,
electromagnetic wave propagation, terrestrial
atmosphere, tropospheric  electromagnetic wave
propagation, turbulence, angle of arrival fluctuations,
optical wave, atmosphere, structure functions,
turbulence
Keyword Text
The results are reported of measurements of angle-of-arrival fluctuations
experienced by  an optical spherical wave after a path of about 130 m in the
atmosphere 1 m above the  ground.  The structure functions have been
derived for points displayed both in horizontal  and in vertical direction.  The
experimental data of the structure functions are compared  with the
theoretical expectations deducible from the general theory by using several
turbulence models.  From this comparison information is derived about the






Direction finding on whistlers and related VLF signals.  Four parameter
method for finding  direction of whistlers and related VLF signals
Title Text
Cousins, M. D.Author Text
Stanford University, Calif.  Electronics Labs., Astia Document (AD)-742776-
SU-SEL-72-013, TR-3432-2, 201 pages, 1972.
Source Text
bearing (direction), Fourier analysis, very low
frequencies, whistlers, ionospheric propagation, loop
antennas, signal measurement
Keyword Text
The direction of arrival of whistlers and related VLF signals has been
measured by a new  technique.  This technique consists of applying an
already existing theory (the "four-parameter  method") to data collected by a
novel measurement procedure.  Measurements of signals induced  in
orthogonal loop antennas and a vertical monopole located at a single site
provide the necessary  data.  The four-parameter theory relates the loop and
vertical voltages, taking into account both  amplitudes and phases so that
polarization error may be eliminated.  The technique can be shown  equal or
superior in accuracy to any other VLF direction-finding scheme in current use,






Telemetry experiments with a hibernating  bear.Title Text
Craighead, J. J., Varney, J. R., Summer, J. S., Craighead, C., Jr.Author Text
Research Progress Report:  Report NASA-CR-133926, 36 pages, 1972.
(AIAA Technical Library and NTIS)  Authors employed:  Montana University,
Missoula, Montana.
Source Text
biotelemetry, mammals, body temperature, physiology,
sleep
Keyword Text
The objectives of this research were to develop and test telemetry equipment
suitable for  monitoring physiological parameters and activity of a hibernating
bear in its den, to monitor this  data and other environmental information with
the Nimbus 3 IRLS data collection system, and to  refine immobilizing,
handling, and other techniques required in future work with wild bears under
natural conditions.  A temperature-telemetering transmitter was implanted in
the abdominal cavity  of a captive black bear and body temperature data was
recorded continuously during a 3 month  hibernation period.  Body
temperatures ranging between 37.5 and 31.8 C were observed.  Body
temperature and overall activity were influenced by disturbances and ambient
den temperature.   Nychthemeral temperature changes were not noticeable.
A load cell weigh recording device was  tested for determining weight loss
during hibernation.  Monitoring of data by satellite was not  attempted.  The
implanted transmitter as removed and the bear was released with a






Equatorial propagation on a grand circle of 10 cm waves.  I.  MorphologyTitle Text
Crochet, M.Author Text
Annales de Geophysique, Vol. 28, No. 1, pages 27-35, 1972. University Paris
VI, France.
Source Text
ionosphere, ionospheric electromagnetic wave
propagation, spread F, equatorial propagation, grand
circle, 10 cm waves, field aligned irregularities,
ionosphere
Keyword Text
The significant level of off-path propagation at high frequencies associated
with  forward-scattering by field aligned irregularities in the equatorial
ionosphere is brought  to evidence.  The identification of such off-path modes
is based upon delay measurements  of pulsed signals and direction finding
with the aid of highly directive transmitting and  receiving antennas.  The off-
path modes may present very long delays with respect to on-  path modes
and their field strength for a mirroring direction is of the same order of
magnitude as the great circle signal.  Such modes are strongly correlated
with the  occurrence of equational "Spread-F" and the technique used
provides a means of  investigating the occurrence of the irregularities over a







Skyway paths by Doppler frequency analysis (Skydop), phase I.
Development of Doppler  Monopulse system for direction finding and
evaluation of effectiveness with respect to ionospheric  propagation
Title Text
Detert, D. G., Katz, A. H., Weeks, A. S.Author Text
Avco Corp., Wilmington, Mass.  Systems Div., Griffiss AFB, N. Y., Astia
Document (AD)-741807-RADC-TR-72-62, RADC, 170 pages, 1972.
Source Text
Doppler effect, ionospheric propagation, radio
direction finders, radio antennas, radio equipment,
statistical analysis
Keyword Text
An evaluation of a new experimental direction finding technique known as
Doppler Monopulse  is described.  An evaluation of experimental field data is
made concerning the percent of time the  technique would be effective with







Precision aircraft navigation based on loran-C and digital altimetry.Title Text
Fehlner, L. F.Author Text
Astia Document  (AD)-740894-APL-TG-1184, 72 pages, 1972.  (AIAA
Technical Library and NTIS)  Author employed:  Johns Hopkins University,
Applied Physics Lab., Silver Spring, Md.
Source Text
air navigation, aircraft equipment, altimeters, loran-
C, digital systems, navigation instruments,  numerical
analysis
Keyword Text
The report describes a system that can provide precision aircraft navigation
based on loran-C and  digital barometric altimetry. The system is expected to
be capable of fulfilling the critical accuracy  requirements of the terminal area
as well as serving the needs of area navigation. A digital  barometric altimetry
technique is described, which has sufficient accuracy to provide the third
dimension for all phases of aircraft flight.  Further, several auxiliary functions
are described that  are made practicable by high-accuracy positioning. These
are:  on-board determination of the point  to release an object for free fall to







Advances in Marine Navigational Aids, International Conference,
London, England., Jul  25-27 1972.
Title Text
Garrett, P. H., Gasparini, O., Grasso, G., Pardini, S., Haase, H. J.,
Pohle, D.,
Hansford, R. F., Harris, A. F., Harrison, A., Heide, S., Brataas, T.,
Bakken, G.,
Holder, L. A., Holmboe, C. F., Isbister, E. J.
Author Text
IEE Conference:  Publication No. 87, 349 pages, London, England,1972.Source Text
navigation, ships, navigation systems, radio direction
finding, radar, marine, waterway  transportation,
traffic control, computers, computer control
Keyword Text
Following is a continuation of the list of titles and authors:  River and Harbor
Aid to  Navigation System.  By P. H. Garrett.  Smoothing Logic with High
Precision in Velocity  for Naval Collision Avoidance.  By O. Gasparini, G.
Grasso and S. Pardini.   Improvement of the Traffic Control on the Kiel Canal
by an Automatic Computer  Controlled System.  By H. J. Haase and D.
Pohle.  Marine Simulation Facility for  System Research, Development and
Evaluation.  By R. F. Hansford.  Traffic  Engineering in the River Thames.  By
A. F. Harris.  Risk of Error in Predicted C. P.  A.  By A. Harrison.  Integrated
Navigation Systems for Ships.  By S. Heide, T. Brataas  and G. Bakken.
Analysis of Navigational Methods of British Merchant Ships and the  Potential
of New Systems.  By L. A. Holder.  Revival of Radio Direction Finding.  By  C.







Flight Directions of Passerine Migrants in Daylight and Darkness: A
Radar and Direct  Visual Study
Title Text
Gauthreaux, Jr, Sidney A.Author Text
Georgia University, Athens Dept of Zoology.  Report AFOSR-TR-73-0853, 12
pages, 1972.
Source Text
birds, flight, Mexico Gulf, direction finding, animal
migrations, bird migrations, animal behavior, diurnal
variations, passeriformes,  NTISAF
Keyword Text
On almost every night in spring, migrant songbirds depart from regions south
of the Gulf  of Mexico, fly over the Gulf, and arrive on the northern Gulf coast
during the daylight  hours. The migrants contained in these flights
encountered a night/day transition while  over the Gulf, and some of the
migrants also encounter a subsequent day/night change  before making a
landfall on the northern Gulf coast. Still others alight on the northern  coast
during the day and, after a few hours, continue their journey after nightfall.
These  events present one with a unique opportunity to study the orientation






Radio Location Van of the Dusseldorf Fire DepartmentTitle Text
Geisel, H. O.Author Text
News Rohde and Schwarz (Germany), vol. 12, no. 53, pp. 24-5, 1972.Source Text
Keyword Text
The communications section of the Dusseldorf Fire Department has built its
own radio-location van.  This is possibly the only self equipped vehicle of its
kind with any of the fire departments in the Federal German Republic and
within the public-security forces of the state of North Rhine-Westfalia.







Ein Neues Interferometersystem mit Nachfuehrbaren Richtantennen fuer
136-138  MHZ  (A New Interferometer System with a Directional Tracking
Antenna for 136 to 138  Megahertz).
Title Text
Goessl, H., Oettl, H.Author Text
Deutsche Forschungs-Und Versuchsanstalt Fuer Luft-Und Raumfahrt E V
Oberpfaf, Fenhofen (West Germany).  Report DFVLR-SONDERDRUCK-262, 6
pages, 1972.
Source Text
radio interferometers, satellite tracking systems, very
high frequency, design, antennas, direction finding,
systems engineering, calibration, West Germany,
directional antennas, NTISSD
Keyword Text
The new interferometer together with its subsystems is described. The report
also explains  the calibration procedure for this complicated instrument and






Preliminary investigation of Thomson scatter radar as an aid to high
frequency direction finding,  Experimental determination of
effectiveness of Thomson scatter radar as aid to high frequency
direction finding in ionosphere, Final Report
Title Text
Goodman, J. M., Gott, E. L., Morin, K. W., Lehman, M. W., Piernik, E.Author Text
Final Report from:  Naval Research Lab., Washington, D. C., Astia Document
(AD)-744948-NRL-7385, 56 pages, 1972.
Source Text
ionospheric sounding, radar tracking, Thomson
scattering, high frequencies, magneto-optics, radio
direction finder, traveling ionospheric disturbances
Keyword Text
During 1970-71, a set of experiments was carried out to determine the
usefulness of Thomson  scatter as an aid to direction finding.  Twenty one
experiments were conducted, and approximately  102 hours of radar operation
were involved.  Although the radar elevation angles employed were  quite
small (between 10 and 20 degrees), useful Faraday-rotation data were
obtained, and skeleton  electron-density profiles were constructed.  It is
shown that Thomson scatter can detect traveling  ionospheric disturbances
over a highly oblique radar ray trajectory.  The format chosen to display  the
disturbances is a plot of Faraday rotation isopleths which exhibit height
fluctuations as a  function of time.  From a consideration of the theory of
neutral gravity waves, it is possible to  relate F-layer height fluctuations to
electron-density gradients in the horizontal plane.  The  knowledge of such







Cross polarized radiation of convex spherical antennas with counter
phase field distribution.  Effect  of cross polarization component on
accuracy characteristics of convex spherical antennas with  counter
phase field distribution
Title Text
Grinev, A. Y.Author Text
Joint Publications Research Service,12 pages, Arlington, Va., Translation:
English from Izv.  Vyssh. Ucheb.  Zaved., Radioelektron. (Kiev), Report  JPRS-
56743, Vol. 15, No. 3, pages 308-314,1972.
Source Text
antenna radiation patterns, radio antennas, radio
direction finders, electromagnetic radiation, radio
signals, signal distortion
Keyword Text
The radiation field of a convex spherical antenna, forming a difference diagram
with maximum  value of the steepness in the equisignal direction, is
investigated.  It is demonstrated that the  presence of a cross polarized
component may lead to a deterioration of the accuracy characteristics  of the






Mathematical investigation of non-stationary RF interference at the
output of an ILS localizer  radio receiver.  Mathematical model for radio
frequency interference time history at ILS localizer  radio receivers
Title Text
Harrison, R. G.Author Text
Department of Aeronautics and Astronautics, Report AASU-317, 26 pages,
1972. Southampton University (England)
Source Text
instrument landing systems, radio direction finders,
radio frequency interference, aircraft guidance,
computerized simulation, demodulators, mathematical
models, optimal control, radio  receivers
Keyword Text
Mathematical models of the time history of R.F. interference at the output of
an ILS localizer  radio receiver are derived.  The analysis was motivated by
the requirements for suitable  mathematical models of R.F. in reference for
computer simulation studies.  Where experimental  results have been






Results of statistical evaluations of photographic records of VLF
atmospherics parameters  supplemented by monthly averaged values of
azimuthal dependent atmospherics rates
Title Text
Heydt, C.Author Text
Heinrich-Hertz-Institut fuer Schwingungsforschung, Berlin (West Germany),
Report TB-154, 48 pages, 1972.
Source Text
atmospherics, photographic recording, statistical
analysis, VLF Emission recorders, azimuth,  delay,
diurnal variations, radio direction finders, very low
frequencies
Keyword Text
Results are presented of localizations of atmospheric sources by means of
direction finding and  by measurements of group delay differences.  The
results obtained from observation periods of  four months in the winter and
again in the summer were collected on world maps.  Marked  areas of
sources of atmospheric activity are shown.  A quantitative supplement of
these results  is given in the form of monthly averaged atmospheric rates
measured as functions of the  azimuth.  There are different characteristics of
the diurnal variations of these rates which  correspond to the respective areas
of atmospheric sources.  Atmospherics coming from the  Amazon region,
Central America, and Western Africa are caused by heat storms, whereas
atmospherics coming from the East coast of North America and from the






First results obtained during program X 4 of the VLF atmospherics
analyzer network, graphical  surveys
Title Text
Heydt, G., Raupach, R.Author Text
Heinrich-Hertz-Institut fuer Schwingungsforschung, Berlin (West Germany),
Report TB-155, 93 pages,1972.
Source Text
atmospherics, graphs (charts), very low frequencies,
VLF emission recorders, radio direction  finders,
thunderstorms
Keyword Text
First evaluations as presented of atmospheric observations which were carried
out within the  Fourth Intensification Interval X 4 of the Ten-year Program of
the International Commission  on Atmospherics Electricity.  The results are
presented by graphical surveys which present the  behavior of the observed
atmospheric parameters.  Direction finding and records of the  respective
group delay differences and the spectral amplitude ratios during the
observation  period led to knowledge of thunderstorms which were located in
South-and Central America,  at the east coast of North America, on the North
Atlantic, in West-and Equatorial Africa, in the  area of the Mediterranean, in
Indonesia, on the Pacific, and in the Indus region.  Some  comments on the







Revival of radio direction findingTitle Text
Holmboe, C. F.Author Text
Stand. Telefon og Kabelfabrik A/S, Oslo, Norway, pages 332-6, IEE, London,
UK, pages ix+349, IEE, Deutsche Gesellschaft fur Ortung und Navigation EV,
Institut Francais de, Navigation, et al, 1972.
Source Text
radio direction-finding, optimum antenna
installation,frequency tuning, identification of
beacons, reliable bearings, digital techniques
Keyword Text
With the STK direction finding a more accurate frequency tuning than
previously obtained,  has been introduced.  This makes the denfification of
beacons more reliable than before.   More reliable bearings will be obtained
and less operator skill is required.  Practically any  type of radio emission can
be used.  By using digital techniques, it has been possible to  measure
bearings with greater reliability and accuracy than have been so far practical.







Angles of arrival of a radio wave reflected from the ionosphere.  Arrival
angles of radio wave  reflected from ionosphere for remote short wave
transmitter direction finding
Title Text
Iakovets, A. F.Author Text
Geomagnetizm i Aeronomiia, Vol. 12, No. 1, pages 137-139, 1972.
Translation: 1972. Geomagnetism and Aeronomy, Vol. 12, No. 1, pages 115-
117, 1972.
Author employed:   Akademiia Nauk Kazakhskoi SSR, Sektor Ionosfery,
Alma-Ata, Kazakh SSR
Source Text
ionospheric propagation, radio direction finders, radio
echoes, short wave radiation, angular  distribution,
radio transmitters, reflected waves, sky waves
Keyword Text





Random error variance and covariance estimates from simultaneous
radar (FPS-16) measurements.
Title Text
Johnson, D. R., Thompson, G.Author Text
Astia Document (AD)-755402-USAFETAC-TN-72-T, 18 pages, 1972.  (AIAA
Technical Library and NTIS)  Author employed:  Environmental Technical
Applications Center (Air Force), Washington, D.C.
Source Text
analysis of variance, meteorological radar, radar
measurement, random errors, covariance, position
(location), radar tracking, wind (meteorology)
Keyword Text
The technique of differences or replication is modified to be able to estimate
the pure random error variance and covariance components from
simultaneous measurements by either radar  (FPS-16) or direction finding
(AN/GMD-lA) observing systems.  An example of the estimation  of the
random error variance from simultaneous FPS-16 observations is presented.
The technique  is applicable to the determination of the uncertainty of derived
estimates from the basic data, such  as geographical position, wind, wind






Mathematical classification and description of the response
characteristic in the elliptically  polarized VLF and LF field.  Three
dimensional response of directional antenna in elliptically  polarized
field
Title Text
Klein, R. J. L.Author Text
Innsbruck University (Austria) Electronics Lab., Astia Document (AD)-754906-
AFCRL-72-0671, SR-3, 32 pages, 1972.
Source Text
antenna radiation patterns, directional antennas,
elliptical polarization, radiation distribution, three
dimensional motion
Keyword Text
A systematic classification and mathematical description of the three
dimensional response  characteristic of a direction finding antenna in an
elliptically polarized field is given.  Furthermore,  the areas occurring at the
intersection of the pedaloid with a plane are described.  Finally the  squint is
calculated that arises when the direction finder is not rotated in the plane of







Comparison between Observed and Numerically Calculated Atmospheric
Gravity Waves in the F-Region
Title Text
Klostermeyer, J.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 34, pp. 1393-1401, 1972.Source Text
Keyword Text
In a recent paper the author described the numerical calculation of gravity
wave propagation in a thermospheric model.  In the present paper calculated
perturbation profiles of the electron density, the ion velocity, and the ion
temperature are compared with experimental data obtained from the Thomson
scatter facilities in Arecibo (Puerto Rico) and Saint-Santin (France).  There is
good agreement between calculated and observed results indicating that the
numerical solutions represent a realistic description of gravity wave
perturbations in thermospheric regions.  (Abstract source unknown, formal






Errors in the compensation of radio compasses, Radio direction finders
error compensation in air  navigation, considering flight speed,
polarization, near field and ground effects and great circle  deviation
Title Text
Korell, P.Author Text
Technisch-oekonomische Informationen, der zivilen Luftfahrt, Vol. 8, No. 9,
pages 459-466, 1972.  Author employed:  Hochschule fuer Verkehrswesen,
Dresden, East Germany
Source Text
air navigation, instrument compensation, instrument
errors,  radio direction finders, error analysis, great
circles, ground effect, polarization characteristics,
radio navigation, wave dispersion
Keyword Text
Review of the various types of errors which can arise during radio direction
finding with the  automatic radio compass.  Errors in the navigation system
itself and errors in the equipment and  instruments are discussed, as well as
errors depending on the flight speed, errors resulting from  polarization effects,
errors due to local near-field effects, errors inherent in the procedure
employed, propagation errors resulting from differences in ground conductivity,
and systematic  great-circle deviations.  A number of measures are
suggested which are appropriate for keeping  errors in the compensation of






Monopulse radar.  Problems of Monopulse radarTitle Text
Leonov, A. I., Fomichev, K. I.Author Text
Air Force Systems Command, Foreign Technology Division, 427 pages,
Wright-Patterson AFB, Ohio. Translation: English of the book
"Monoimpulsnaya Radiolokatsiya" Moscow, 1970.  Astia Document (AD)-
742696-FTD-MT-24-982-71, pages 1-392,1972.
Source Text
directional antennas, Monopulse radar, bearing
(direction), radar antennas, resolution
Keyword Text
The book deals with certain problems of Monopulse radar.  Analyzed are
principles of design and  basic functional elements of Monopulse direction






Polar Plot Routines For a Calcomp PlotterTitle Text
Little, W.Author Text









Observations of traveling ionospheric disturbances at London, Canada.




AGARD:  Effects of Atmospheric Acoustic Gravity Waves on Electromagnetic
Wave Propagation, 23 pages (See N73-14131 05-07), 1972.  Communications
Research Center,  Department of Communications, Ottawa, Ontario.
Source Text
ionospheric F-scatter propagation, solar radio
emission, traveling ionospheric disturbances,
electromagnetic wave transmission, gravitational waves,
interferometry, ionospheric electron  density
Keyword Text
Observations of traveling ionospheric disturbances were obtained by way of a
new technique  which is described in detail; namely, measurement of angle of
arrival and amplitude variations of  radio waves which propagated through the
ionosphere from localized regions of enhanced  emission on the solar disk.
The observations reported here show good evidence of TID wave  trains
consisting of 15 to 18 wave cycles.  The angular deflections of the solar line of
sight at 51.7  MHZ were measured to be between plus or minus 6 to plus or
minus 20 minutes of arc; from  which, electron number density perturbations
are calculated to be of the order of 1 to 2 percent.   The observed variations in
amplitude corresponding to the larger angle of arrival scintillations  were about
5 db.  The TIDs were primarily of two types; one with a period of
approximately 6  minutes, the other with a period of 21 minutes.  The former
traveled with the speed of about 200  km/hr and a corresponding wave-length
of 20 km.  The speed of the latter was between 800 and  2000 km/hr and the
corresponding wavelength between 300 and 700 km; they also had a preferred






The effect of ionospheric tilt on radio direction finding position
estimates.
Title Text
Lunde, R. K.Author Text
Master Thesis:   Astia Document  (AD)-743738, 59 pages, 1972.  (AIAA
Technical and NTIS)  Author employed:  Naval Postgraduate School,
Monterey, California.
Source Text
computerized simulation, ionospheric propagation,
ionospheric tilts, radio direction finders, errors,
mathematical models, position (location)
Keyword Text
It is generally accepted that the ionosphere tilts; that is to say, an isogonic
layer is not at constant  height above the surface of the earth.  Ionospheric tilt
has the effect of deflecting a radio ray out  of its great-circle plane and
returning it to earth at an angle not that of the true bearing from a  receiver to
a transmitter.  The magnitude of error introduced by this effect on radio
direction  finding (RDF) position estimates was studied. A model assigning a
tilt bias of less than three  degrees to each RDF station bearing was
constructed. Analysis of a six-station RDF network  revealed that this amount







Angular deviations of radio waves from horizontal stratification.Title Text
Lyon, G. F., Forshyth, P. A.Author Text
AGARD Radar Propagation in the Arctic, 5 pages, 1972.  (See N72-21121 12-
07).   (AIAA Technical Library and NTIS)  Author employed:  University of
Western Ontario, Center for Radio Science, London.
Source Text
angular distribution, radio waves, stratification,
conferences, electron density (concentration), very
high frequencies
Keyword Text
Angular deviations due to typical departures from horizontal stratification are
modeled.  In  particular, the steep gradients and troughs in electron density
typical of the polar ionosphere are  considered.  The results suggest that
systems which depend upon precise measurements of angle  of arrival for
radio waves in the frequency range at least to the upper end of the VHF range






F region traveling disturbances over Jamaica.  Statistical properties of
traveling ionospheric  disturbances in F region from phase height and
angle of arrival data
Title Text
MacDougall, J.Author Text
Proceedings:   Fourteenth Plenary Meeting, Space Research XII; June 18-July
2, Seattle, Wash., 1971. Volume 2 (A73-12226 02-30), pages 1133-1142,
Berlin, East Germany, Akademie-Verlag GmbH, 1972.  Author employed:
University of the West Indies, Kingston, Jamaica
Source Text
F region, statistical analysis, traveling ionospheric
disturbances, atmospheric models, auroras,  measuring
instruments, power spectra
Keyword Text
Studies of traveling disturbances over Jamaica in the F-region have been
made by combining  phase height and angle of arrival data.  Except for the
occasional strong auroral associated  disturbances which travel at higher
speeds, there is some doubt that the disturbances observed are  waves rather
than irregularities.  Many of the data yield rather ambiguous results which do






Ionospheric F2 Motions Interacting with the Sq and L FieldsTitle Text
Matsushita, S.Author Text
National Center for Atmospheric Research, Boulder, Colorado, NCAR Reprint








VHF-UHF Wide-Aperture Direction Finders for Air-Traffic Control (I)Title Text
Mattes, A. and Ruger, W.Author Text
News from Rohde and Schwarz, vol. 13, no. 58, pp. 19-20, 1973.Source Text
Keyword Text
Rohde & Schwarz has been developing automatic visual direction finders for
air-traffic control for about twenty years.  The Adcock systems (first
generation) were followed by wide-aperture Doppler systems using valves and
electromechanical scanning of a circular array of dipole (second generation),
whereas the equipments of the third generation are solid-state and employ
electronic scanning.  The first part of the article deals with the most important
characteristics of automatic visual direction finders and describes the
forerunners of the third generation.  Part 2 (issue No. 59) will describe the
latest developments in this field.  About twenty years ago, Rohde & Schwarz
began with the development of automatic visual direction finders operating in
the VHF range (100 to 156 MHZ) for air-traffic control The concept was drafted
in close collaboration with the authorities in charge of air-traffic control in the
Federal Republic of Germany-the Federal Bureau for Air-traffic Control This
collaboration has proven very successful up till now and has led to the
development of most modern and complex DF systems with a multitude of
evaluation methods and operating simultaneously on many DF channels.
These DF systems are suitable for  use at all major international airports.






Acoustic radar sounding of the lower atmosphere.  Acoustic radar
scattering lower atmosphere for  measuring wind velocity and direction
Title Text
Mc Allister, L. G.Author Text
NASA. Ames Research Center Math. of Profile Inversion, 11 pages, (See N73-
11585 02-19), 1972.  Weapons Research Establishment, Salisbury
(Australia),
Source Text
acoustic scattering, radar echoes, wind direction, wind
velocity, acoustic measurement, analysis
(mathematics), atmospheric composition, atmospheric
scattering
Keyword Text
Acoustic radar sounding techniques were used to measure the wind velocity
and direction in the  first 300 m of the atmosphere.  Angle-of-arrival and
Doppler techniques were developed to obtain  two independent measurements







Small Sample Method for Rapid CEPTitle Text
McElhowe, Donald H. and Tortora, Robert D.Author Text
ADC Electronic Warfare, vol. 4, no. 2, pp. 6-7, Spring 1972.Source Text
Keyword Text
This article is concerned with the problem in direction finding of deriving an
empirically accurate estimate of circular error probably (CEP) from a set of
three observed lines of position (LOP).  We have investigated this procedure
under the assumption that there is no computer available, hence we seek a
simple non-mathematical technique.  There is such a technique presently in
the field and we will propose an improvement to that method.  (Abstract taken






Radar and transponder accuracy predictions for ship collision avoidanceTitle Text
Moore, T. A.Author Text
Vega Precision Labs. Inc., Vienna, VA, pages 344-8, IEE, London, UK,
pages ix+349, IEE, Deutsche Gesellschaft fur Ortung und Navigation EV,
Institut Francais de, Navigation, et al, 1972.
Source Text
marine systems, radar applications, radar systems,
radio direction-finding, ships, radar, transponder
accuracy predictions, ship collision avoidance, digital
radar
Keyword Text
Collision avoidance systems which derive their inputs from normal ship radars
are only  as good as the radar input.  Calculations made in this paper indicate
that for closest points  of approach less than 2 NM a high accuracy digital







Radar wave direction sensors for coastal research.  Feasibility of radar
system to measure direction  of shoreline ocean waves
Title Text
Mudgett, W. L., Remington, R. C.Author Text
Raytheon Service Co., Burlington, Mass., Astia Document  (AD)-755241, 143
pages, 1972.
Source Text
flow measurement, ocean surface, radar scanning,
surface waves, coastal currents, feasibility, radar
equipment, radio direction finders
Keyword Text
The primary objective of the study was to assess the feasibility of using a







Geostationary Orbit Avoidance Computer Program (Card Deck)Title Text
no authorAuthor Text
Federal Communications Commission, Washington, D.C. Common Carrier
Bureau, page 429 cards, 1972.
Source Text
radio relay systems, requirements, communication
satellites, radio frequency interference,  computer
programs, punched cards, synchronous satellites,
microwave relay systems, MW  line of sight
communication, circular orbit, equatorial orbit,
electromagnetic interference, geostationary orbit
avoidance, NTISFCC
Keyword Text
A computer program was developed for the calculation of azimuths to be
avoided by  6GHz radio-relay transmitting antennas, as required by FCC
Rules, Section 21.108(e), to  control interference reaching the geostationary
orbit. The program is designed for use on  IBM System 360 computers, but
can be easily modified for use on other machines. This  card deck contains








Conference:  International Union of Radio Science, and
Nachrichtentechnische  Gesellschaft, General Session, Kleinheubach, West
Germany, September 20-25, 1971.  Kleinheubacher Berichte, Vol. 15, 441
pages, 1972.  (AIAA Technical Library)
Source Text
conferences, ionosphere, atmospheric composition,
geomagnetism, gravity waves, ionospheric  disturbances,
ionospheric drift, magnetic disturbances, solar
activity effects, sporadic, E layer,  sunspot cycle
Keyword Text
Topics discussed include the origin of the magnetotail, new methods of
calculating geomagnetic  parameters, the use of satellite scintillations as a
precipitated-particle indicator, magnetic  perturbations in even and odd
sunspot cycles, the seasonal dependence of the electron density in  the F1
and F2 layers, composition changes in the neutral atmosphere, atmospheric
gravity waves  in the F region, determination of equatorial spread F
parameters by oblique sounding, the  performance of an Adcock direction-
finder, production and drift of the sporadic E layer,  ionospheric absorptions
during a sunspot cycle, electron density profiles in the perturbed D layer,
electron and proton precipitation in the keV range, the distribution of the
fadings of overland radio  links in the microwave range, and many other






Azimuthal characteristics of a circumterrestrial signal in winterTitle Text
Ostrovskiy, I. Ya.Author Text
Acad. Sci., USSR, Geomagnetizm i Aeronomiya, Vol. 12, No. 4, pages 763-
4, Translation:  Geomagnetism and Aeronomy, Vol. 12, No. 4, pages 666-7,
1972.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, azimuthal characteristics,
circumterrestrial signal, winter, diagram method
Keyword Text
To study these characteristics, the circumterrestrial echo was investigated in
Khabarovsk  Province in the short-wave range from December 20 to 28, 1970,
and from February 1 to  8, 1971.  Rectangular pulses of a duration of 250,
1000, and 2000 mu sec and a repetition  frequency of 5 Hz were studied at
discrete frequencies in the range from 11 to 21 MHZ.   The effective azimuthal
angle of arrival of circumterrestrial signals was determined  visually by the
diagram method from the maximum signal level and also by the  amplitude-
phase method.  Photographic records were made at a frequency of 5






Possibility of obtaining radio images of celestial bodies with a resolution
greater than .01 arc sec
Title Text
Pariiski, IU. N., Stotskii, A. A.Author Text
Pulkovo, Glavnaia Astronomicheskaia Observatoriia, Izvestiia, No. 188, pages
195-212, 1972.
Source Text
high resolution coverage antennas, radio astronomy,
radio telescopes, astronomical telescopes,
correlation, dynamic models, heterodyning, lasers,
phased arrays, radio direction finders, radio
lnterferometers, radio observation, radio sources
(astronomy), sidelobes, spectral resolution,
statistical analysis
Keyword Text
Analysis of the possibility of obtaining high-resolution radio images of
celestial bodies with the  aid of a multi element phase-sensitive correlation
antenna system with independent heterodynes the  dimensions of which are
of the order of the earth's diameter (a global radio telescope or GRT).   A
spectral statistical method is used to estimate the sidelobe level of the GRT
when the rotation  of the sky is used for the synthesis of the image.  A laser
modeling of the GRT is performed  which confirms the calculations.   The
outlook for bringing the elements out beyond the  atmosphere is discussed,
and a radio direction finder scheme is proposed which will make it  possible
to directly measure the distances to very remote radio emission sources,
including  quasars.  Possible applications of phase-sensitive interferometers






The directional characteristics of an antenna.  Target angular
characteristics of direction finding antenna in sidelobe region for
wideband signals, using single coordinate measurement and  amplitude
scanning
Title Text
Peshekhonov, V. G.Author Text
Antenny, No. 14, pages 52-60, 1972.Source Text
antenna radiation patterns, directional antennas, radio
direction finders, sidelobe reduction, target
acquisition, amplitude distribution analysis, angular
distribution, broadband, position (location),  signal
to noise ratios
Keyword Text
In single-coordinate measurements of target angular direction by the method
of successive  amplitude comparisons (scanning), the signal at the output of
the direction finding antenna is  proportional to a directional gain function
defined as the directional characteristic in this study.   The side-lobe region of
this function is analyzed with allowance for such noise-source properties  as
large signal bandwidth and finite angular dimensions.  Steady-state radiation
pattern parameters  are related to the scanning directional characteristic for






New Trend in Marine Direction FindingTitle Text
Poppe, D. and Holmboe, C. F.Author Text
Standard Telefon OG Kabelfabrik A/S, Oslo, Norway, Elec. Commun. (USA),
vol. 47, no. 3, pp. 183-5, 1972.
Source Text
radio direction finding, compulsory navigation
equipment, automatic direction finders, frequency
tuning, digital readout, reliability, operational
procedures, twin channels with automatic updating,
antenna mounting
Keyword Text
Radio direction finders are still the only compulsory navigation equipment that
has to be fitted in all vessels above 1600 gross tons engaged in international
trade.  Amongst the many users of this navigation system there has been in
recent years a distinct trend towards the use of automatic direction finders
instead of manual types.  The new automatic direction finder ADF2200 uses a
more accurate frequency tuning technique, employs digital readout
techniques to measure bearings with greater accuracy, has twin channels
with automatic updating, and increased freedom in antenna mounting.  These
improvements are coupled with higher reliability and easier operational







New trend in marine direction findingTitle Text
Poppe, D., Holmboe, C. F.Author Text
Electrical Communication, Vol. 47, No. 3, pages 183-5, 1972. Standard
Telefon og Kabelfabrik A/S, Oslo, Norway.
Source Text
digital readout, mobile antennas, radio direction-
finding, ships, tuning, marine direction finding,
compulsory navigation equipment, automatic direction
finders,  frequency tuning, digital readout,
reliability, operational procedures, twin channels with
 automatic updating, antenna mounting
Keyword Text
Radio direction finders are still the only compulsory navigation equipment that
has to be  fitted in all vessels above 1600 gross tons engaged in international
trade.  Amongst the  many users of this navigation system there has been in
recent years a distinct trend towards  the use of automatic direction finders
instead of manual types.  The new automatic  direction finder ADF2200 uses
a more accurate frequency tuning technique, employs  digital readout
techniques to measure bearings with greater accuracy, has twin channels
with automatic updating, and increased freedom in antenna mounting.  These







Technical aspects and problems in connection with the use of the L
band in a satellite system for  air navigation support.  Technical and
operational aspects of L-band satellite system for air  navigation,
discussing verbal communication, direction finding and noise
interference problems
Title Text
Quaglione, G., Vitali, E.Author Text
Ortung und Navigation, No. 1, pages 105-131, 1972.Source Text
air navigation, communication satellites, navigation
satellites, aircraft communication, channel  capacity,
data transmission, multichannel communication, noise
temperature, signal to noise ratios,  verbal
communication
Keyword Text
Description of the essential technical and operational features of a
hypothetical satellite-supported  air navigation system employing the L band
(from 1540 to 1660 MHZ) for data transmission.   Some comments are made
concerning the portion of the overall system responsible for speech
comprehension, the direction-finding accuracy in the L band is discussed,
and the data channels  and modulation procedures are described.  A study is
made of various phenomena which can  affect systems operating in the L
band, and calculations of the receiver noise temperature in the  L band are
presented.  Some technical and economic considerations concerning data
transmission  from satellite to aircraft, from earth to satellite, and from aircraft






On the Synthesis of Oblique Ray-Path Parameters for a Quasi-Parabolic
Ionospheric Layer
Title Text
Rao, N. N.Author Text
Radio Research Laboratory, Department of Electrical Engineering, University
of Illinois at Urbana-Champaign, Urbana, Illinois, 1972.
Source Text
Keyword Text
Exact algebraic expressions available for the oblique ray path parameters of a
quasi-parabolic ionospheric layer are used to present a systematic procedure
for the synthesis of oblique ionograms for the layer.  (Abstract source
unknown, formal literature, English language, [reference RAO, 1975, no. 28-






A three-station lightning detection system.  Characteristics of three
station network for sensing  magnetic and electric fields associated with
lightning discharges
Title Text
Ruhnke, L. H.Author Text
Environmental Research Lab., Report NASA-CR-133400-NOAA-TR-ERL-239-
APCL-23, 46 pages, 1972.  National Oceanic and Atmospheric
Administration, Boulder, Colorado.
Source Text
atmospheric electricity, electric fields, ground
stations, lightning, magnetic fields, data acquisition,
 equipment specifications, position (location), radio
direction finders
Keyword Text
A three-station network is described which senses magnetic and electric
fields of lightning.   Directional and distance information derived from the data
are used to redundantly determine  lightning position.  This redundancy is
used to correct consistent propagation errors.  A  comparison is made of the
relative accuracy of VLF direction finders with a newer method to  determine
distance to and location of lightning by the ratio of magnetic-to-electric field
as  observed at 400 Hz.  It was found that VLF direction finders can determine
lightning positions  with only one-half the accuracy of the method that uses






Some Effects of Neutral Wind Changes on the Low-Latitude F-RegionTitle Text
Rush, C. M.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 34, pp. 1403-1409, 1972.Source Text
Keyword Text
Using the time-dependent continuity equation, the effects of changes in the
phase of a diurnally varying neutral air wind on the ionization distribution in the
low-latitude F-region is assessed.  It is seen that the time at which the
Appleton anomaly disappears varies when the phase of the meridional neutral
wind changes, with the anomaly persisting longer when the wind has its
maximum poleward speed earlier in the day.  At times when the anomaly is
well developed (1200-2000 hr), the wind exerts little influence on its structure.
Poleward of the anomaly, however, the dependence of the ionization
distribution on the phase of the neutral wind is similar to that seen for the mid-
latitude F-region.  (Abstract source unknown, formal literature, English






Angle estimation accuracy using multiple beam configurationsTitle Text
Sanguinet, J. A., Novak, L. M.
Editor:  Lew, A.
Author Text
Hughes Aircraft Co., Fullerton, CA, pages 604-6, Western Periodicals, North
Hollywood, CA, pages xx+642, University Hawaii, 1972.
Source Text
radio direction-finding, signal detection, angle
estimation accuracy, multiple beam configurations,
channel error, beam coupling  losses, noise, polynomial
estimators, target angle information, log detection,
differencing at video, signal to noise ratio, track
while scan
Keyword Text
The analysis consists of comparing the angle estimation accuracies of
various  implementations on the basis of their performance against noise.
System related errors  consisting of channel error, and beam coupling losses
are included.  In all cases, four  receive beams, log detection, differencing at
video, and polynomial estimators are used  for extracting target angle
information.  The calculated single hit angle estimation accuracy  as a
function of signal-to-noise ratio is given for a track-while-scan situation, as
well as  for a precision track situation.  Results indicate that good angle






Ionospheric HF Doppler Dispersion During the Eclipse of 7 March 1970
and TID Analysis
Title Text
Sears, R. D.Author Text
J. Atmos. Terrest. Phys., vol. 34, pp. 727-32, 1972.Source Text
Keyword Text
The amplitudes and phases (relative to a local high precision frequency
standard) of WWV HF transmissions on 5, 10 and 15 MHz from Ft. Collins,
Colorado, were recorded continuously during the period of the total solar
eclipse on 7 March 1970.  Changes in apparent Doppler frequency as small
as 0·01 Hz could be detected.  The goal of the experiment was to detect the
passage of ionospheric acoustic-gravitational waves which were predicted by
Chimonas and Hines (1970).  Following a period of large phase and group
path disturbance beginning at about 1600 UT, smaller phase path variations of
a regular nature were observed after 1900 UT.  Their periods, 25 min,
correspond to the acoustic-gravitational wave period predicted by Chimonas
(1970) for the solar eclipse-generated wave.  The TID amplitude, ranging form
1 to 20 per cent of the mean electron density at reflection height, was
computed by combining the phase path data with group path data (Lerfald et
al., 1970) and total electron content data (Davis and Da Rose, 1970).
Although the available data are suggestive, the TID which occurred after 1900
UT cannot be unequivocally associated with the ionospheric acoustic
gravitational wave predicted by Chimonas and Hines (1970).  (Abstract source






Signal Processing for High Frequency Direction FindingTitle Text
Shirazi, S.M.Author Text




This thesis includes development of the concept of zero aperture DF bearings.
 (Abstract written by Southwest Research Institute for purpose of this






Determination of the Effect of the Earth on the Resistive Component of
the Input Impedance of Loop Antennas
Title Text
Shvarts, B. A.Author Text
source of paper is unknown, 1972.Source Text
Keyword Text
For inductive coupling, the input impedance of a tuned horizontal loop
antenna, according to measurement data, is to a large extent determined by
the effect of the absorbing medium above which communication is carried out.
 An absorbing medium has much less effect on the input impedance of a
vertical loop antenna.  The reactive component of the impedance is
compensated by the antenna tuning; the resistive component limits the
current in the antenna and, as a consequence, reduces the area available for
communication.  A theoretical explanation of the action of the medium on the
resistive component is therefore of considerable interest.  This paper shows
the results of a theoretical investigation and measurements of the relative
change in the input impedance of a resonant horizontal loop antenna due to
the effect of the earth for inductive coupling are presented.  (Abstract taken







Recognition and direction finding processes in Vespertilionid bats.
Evolution of target recognition  and echo location mechanism in
Yespertilionid bats
Title Text
Simkin, G. N.Author Text
National Lending Library for Science and Technology, Report NLL-RTS-6933,
20 pages, 1972.  Boston Spa (England). Translation: English from Vestn.
Mosk. Univ., Biol. Pochvoved. (Moscow), No. 2, pages 17-24, 1971.
Source Text
bats, biological evolution, south ranging, target
recognition, adaptation, echoes, signal processing
Keyword Text
The developmental aspects and evolution of echo location in Vespertilionid
bats are discussed.   Experimental results involving evolutionary adaptive
modifications, recognition and location of  flat targets, and recognition and






An approach to direction finding involving the phase coding of the
received signal utilizing  complementary sequences.  Development of
system for encoding outputs from several  omnidirectional antennas and
processing into modified signal to provide angle of arrival data for
direction finding, M.S. Thesis
Title Text
Todaro, R.Author Text
Master's Thesis:  Naval Postgraduate School, Monterey, California.  Astia
Document (AD)-747501, 93 pages, 1972.
Source Text
computer programs, omnidirectional antennas, radio
direction finders, radio signals, navigation
instruments, phase coherence, systems engineering
Keyword Text
A system is proposed which encodes the outputs of several simple
omnidirectional antennas and  processes this modified signal to provide angle-
of-arrival data.  The processor not only provides  the angle-of-arrival data but
the received signal is preserved as a simultaneous output with the  bearing
data.  The coding is accomplished using complementary sequences and a
derivative of  these sequences called orthogonal complementary sequences.
The technique is described in detail  and a digital computer model was






Observations of traveling ionospheric disturbances near the magnetic
dip equator
Title Text
Treharne, R. F.Author Text
Weapons Research Establishment, Salisbury (Australia), Report WRE-TN-A-
226 (AP), 15 pages, 1972.
Source Text
magnetic equator, traveling ionospheric disturbances,
amplitudes, time measurement,  wavelengths,
Keyword Text
Ionospheric tilt observations made with the aid of a three-dimensional
direction finder near the  magnetic equator are described.  Certain medium
scale components of the tilts observed during  the evening have
characteristics which were identified with traveling ionospheric disturbances.
TID properties such as direction and speed of travel, amplitude and
wavelength are deduced  from the observations which were made at a single






Biometeorology; Proceedings of the Sixth International Congress,
Noordwijk, Netherlands,  September 3-9, 1972. Volume 5. Part 2
Title Text
Tromp, S. W.(ED.),Weihe, W. H. and Bouma, J. J.Author Text
Conference Proceedings published in International Journal of Biometeorology.
Volume 16, Supplement), 256 pages, 1972.   Sponsored by the International
Society of Biometeorology Amsterdam, Swets and Zeitlinger. Author Tromp
employed:   Biometeorological Research Center, Leiden, Netherlands.
Source Text
bioclimatology, conferences, meteorology, activity
cycles (biology), air pollution, animals, deserts,
electromagnetic radiation, migration, plants (botany),
radiation effect, toxicology, tropical regions,  urban
research, wildlife radiolocation
Keyword Text
Near-future prospects of the meteorological environment in the deserts and
tropical areas of  developing countries are discussed together with near-future
prospects of the meteorological  environment in developed countries, the
significance of biological rhythms in Biometeorology, and  the effects of
weather and climate on behavior, population density, and migration.  Other
subjects  considered are related to telemetry in Biometeorological studies
and the effects of geophysical,  extraterrestrial, and physical stimuli on living






Direction sensitive radar moving target indication.Title Text
Urkowitz, H.Author Text
Ph.D Thesis:   282 pages, 1972.  (AIAA Technical Library, University
Microfilms Order No 72-25680)  Author employed:  Pennsylvania University,
Philadelphia.
Source Text
moving target indicators, radio direction finder,
Doppler effect, Hilbert transformation,  mathematical
models, single sideband transmission
Keyword Text
The use of directional discrimination (approaching or receding target) in radar
moving target  indication (MIT) is not usually exploited but it can provide up to
3 db more detection sensitivity  as well as an instantaneous indication of
direction of motion.  The formal derivation of the  optimum direction sensitive
receiver begins with the designation of the radar observables.  The
observables are vectors formed from the sampled values of the complex
envelope of the receiver  input obtained at intervals equal to the repetition
period (assumed constant) corresponding to a  specific range or a set of
specific ranges.  An appropriate criterion for the receiver operation is  a
likelihood ratio criterion.  The likelihood ratio formed from the received vector
has several  unknown parameters.  These are:  initial phase, target echo
amplitude, target delay (range), and  Doppler shift.  For each range bin, the
likelihood radio is averaged over phase and is formed for  each possible or
desired value of Doppler frequency shift.  This forms a test statistic for each
Doppler shift.  If this test statistic exceeds a threshold, a target detection is






Theoretical and experimental evaluation of a single channel phase
comparison scheme.  Analysis  of single channel phase communication
system based on statistical communication theory with  application to
direction finding, Ph.D. Thesis
Title Text
Varadarajan, V. V.Author Text
Ph.D Thesis from:  Mississippi University, 134 pages, 1972.Source Text
communication theory, phase contrast, radio direction
finders, signal analysis, signal reception,  electronic
equipment, numerical analysis, performance prediction
Keyword Text
A single channel phase comparison scheme for direction finding purposes is
analyzed in light of  modern statistical communication theory, and it is shown
that the system sensitivity can be  predicted quite accurately in comparison
with measured results obtained on an experimental model  of the composite
receiving system.  The phase comparison scheme employs dual-mixing and
standard heterodyning techniques to derive a low frequency signal containing
the required phase  information.  The main feature of the scheme is the use of
a single common channel after the  initial mixing stage to process both the
signals between which a phase comparison is desired.   Single channel
operation is obtained by off-setting the frequency of one of the signals to be







A direction finding receiver for the 80 m bandTitle Text
Venzke, R., Hentschel, O.Author Text
Das Elektron International, Vol. No. 22-24, pages 375-8, 1972.Source Text
ferrite applications, mobile antennas, radio direction-
finding, superheterodyne receivers,  80 meter band,
direction finding receiver, superheterodyne receiver,
wound ferrite rod  aerial, ceramic filter couplings
Keyword Text
Constructional details are given of a portable 8 transistor superheterodyne
receiver.  A  wound ferrite rod aerial acts as the direction finder and an
auxiliary circuit with a vertical  rod aerial and another ferrite rod enables the
sense of the transmission to be determined.   Power supply is a 9 volt battery






The sub-surface magnetic fields produced by a line current source on a
non-flat Earth
Title Text
Wait, J. R., Wilkerson, R. E.Author Text
Pure and Applied Geophysics, Vol. 95, No. 3, pages 150-6, 1972. Institute
Telecommunication Science, Boulder, CO.
Source Text
geomagnetism, terrestrial electricity, line current
source, cylindrical model, subsurface magnetic fields,
non flat earth,  electromagnetic direction finding
Keyword Text
A simple cylindrical model is employed to estimate the effect of non-flatness
of the ground  on the sub-surface electromagnetic field from a current-carrying
cable on the surface.  It  is shown that, if the surface curvature is sufficiently
small, the fields in the cylinder model  are very similar to those for the
conducting half-space model of the earth employed earlier.   The results can
be used to provide estimates of expected errors in electromagnetic  direction-






Adaptive spatial processing for antenna arraysTitle Text
Walker, N. A.Author Text
Ohio State University, Columbus, Ohio, page 192Source Text
antenna arrays, signal processing, transfer functions,
sampled data system approach, adaptive spatial
processing, transfer  function, antenna array filter,
mutual coupling, linear arrays, planar arrays, parallel
 digital processing, chirp z-transform algorithm,
optimum integral square error spatial  filter, computer
simulated results, space domain, z-domain, multichannel
processing,  multidimensional filtering
Keyword Text
The operation of an antenna is considered from the system point of view, and
the transfer  function for the antenna array filter is developed.  This transfer
function includes the  effects of mutual coupling between elements and
frequency dependent components and  results in two- dimensional filtering for
linear arrays and three-dimensional filtering for  planar arrays.  The sampled-
data system approach is used to define the characteristics of  a discrete
element linear array as a time-space sampling system whose function is to
abstract information from the impinging signals for a particular objective.  The
concept  of parallel digital processing is developed using this approach and
primary emphasis is  directed toward processing for spatial information.  A
processing example is given and a  direction finding application is presented







Visual direction finding by fishes:  Use of sunlight as underwater visual
direction finder by fishes
Title Text
Watermam, T. H.Author Text
NASA, Washington Animal Orientation and Navigation, pages 437-456 (See
N72-25062 16-04) , 1972.  (AIAA Technical Library and NTIS)  Author's
association:  Yale University, New Haven, Conn.
Source Text
fishes, navigation aids, sunlight, underwater optics,
visual discr
Keyword Text
The use of visual orientation in the absence of landmarks for underwater
direction finding  exercises by fishes is reviewed.  Celestial directional clues
observed directly near the water surface  or indirectly at an asymptotic depth






Visual orientation performances of desert ants (Cataglyphis bicolor)
toward astromenotactic  directions and horizon landmarks.  Function of
visual cues in orientation navigation systems of  desert ants
Title Text
Wehner, R.Author Text
NASA, Washington Animal Orientation Navigation, pages 421-436, (See N72-
25062 16-04), 1972.  Zurich University (Switzerland).
Source Text
cues, insects, navigation aids, orientation, visual
perception, astronomy, bibliographies, landmarks,
sensory discrimination
Keyword Text
Experimental data, on the visual orientation of desert ants toward
astromenotactic courses and  horizon landmarks involving the cooperation of
different direction finding systems, are given.   Attempts were made to: (1)
determine if the ants choose a compromise direction between
astromenotactic angles and the direction toward horizon landmarks when
both angles compete with  each other or whether they decide alternatively; (2)
analyze adaptations of the visual system to  the special demands of direction
finding by astromenotactic orientation or pattern recognition; and  (3)
determine parameters of visual learning behavior.  Results show separate
orientation  mechanisms are responsible for the orientation of the ant toward
astromenotactic angles and  horizon landmarks.  If both systems compete
with each other, the ants switch over from one  system to the other and do






The Interpretation of Ionospheric Radio Drift Measurements v.
Demonstration of the Point Effect in Time--Averaged Correlations and
Drift Calculations
Title Text
Wright, J. W.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 34, pp. 1365-1378, 1972.Source Text
Keyword Text
Experiments are described which illustrate the point source effect in the time-
averaged spatial cross-correlation and which also validate it in the
determination of time-averaged mean drift velocities by the radio spaced-
antenna method.  The effect of asymmetries of the antenna array on the
estimation of ionospheric drift velocities is incidentally demonstrated.







A Digital Simulation Study of the Effects of Parametric Variations in an
Interferomic Radio Direction Finder System
Title Text
Young, E. S.Author Text
University of Illinois, Urbana-Champaign, 1972.Source Text
Keyword Text
The purpose of the following study is to examine several of the basic errors
that may be involved and determine to what extent they affect the accuracy of
the interferometer measurements.  The study provides information for any
particular parameter specification such as frequency, assumed angles of
arrival, and aperture size, in the form of a digital simulation model which takes
these errors into account.  A typical example is carried out.  The standard
conditions were arbitrarily chosen to be a frequency of 10 MHz, an aperture
size of 15 meters an azimuthal angle of 60º, an angle of incidence of 50º, and
phase errors between ±10º.  (Abstract source unknown, technical report,






12-40 GHz Acquisition and Direction-Finding AntennasTitle Text
AnonymousAuthor Text
The Microwave Journal, vol. 15, no. 1, pp. 42, Watkins-Johnson Company,








First-Order Theory and Analysis of MF/HF/VHF Scatter from the SeaTitle Text
Barrick, D. E.Author Text









Methods for Determining the Angle of Refraction through a Mean
Atmosphere
Title Text
Bennett, J. E.Author Text









HF Radar Measurements of Peak Electron Density during Tests Canuto
and Dardabasi of Operation BARBIZON
Title Text
Blood, D. W. and Thome, G. D.Author Text
Report No. RADC-TR-72-23, Contract No. F30602-68-C-0299, Raytheon
Company, Sudbury, MA, January 1972.
Source Text
Keyword Text
Tests Canuto and Dardabasi of Operation BARBIZON tested two new payload
chemistries for producing ionized clouds in the upper atmosphere.  Two 16 kg
releases were made during each test., a standard chemistry release on the
up-leg and a new chemistry release at the same altitude on the down-leg. The
new chemistries were developed for test Canuto by Thickel and for test
Dardabasi by Space Data.  Raytheon provided HF radar measurements of the
peak electron density in each cloud as a function of time.  It was found that
the peak electron densities produced by the new Thickel mix (Canuto) was
46% higher and the new Space Data mix (Dardabasi) 34% lower than that
produced by their respective standard mix releases on the same flights.  A
12% difference between the standard releases is attributed to small but
significant differences in release height and in geophysical conditions on the
days the two tests were run.  The uncertainly in the absolute peak electron
density measurements is estimated to be ±10% and the relative
measurement from release to release ±5% during the time intervals of interest
(15 to 400 seconds after release).  From a radar propagation viewpoint the
Canuto and Dardabasi test were notable because other-user interference was
unusually low and because anomalous cloud-related returns were observed at
late-times (an hour or more after release).  The low interference level made it
possible for the first time to detect separate negative going doppler "tails" for
the ordinary and extraordinary ray as the cloud became underdense verifying
an important facet of the theory used to interpret the data.  The late-time
echoes are discussed and some speculations offered as to their cause.







A Radio-Frequency Beacon Transmitter for Small MammalsTitle Text
Corner, G. W., Kolz, A. L. and Tietjen, H. P.Author Text
Journal of Wildlife Management, vol. 36, no. 1, pp. 177-179, January 1972.Source Text
Keyword Text
A lightweight (1.4 grams with 8-day battery), short-range (90-200 feet), radio-
frequency beacon transmitter is described for use on small mammals that
have limited ranges.  The unit does not contain a tuned antennas, and collar
size is not critical.  In preliminary tests with 12, 15- to 25-gram rodents,
locations and individual body movements could be detected.  (Abstract






Transequatorial propagation outside of the great circle at decametric
waves. I -Definition and  morphology.  Transequatorial off-path
propagation outside of great circle at decametric waves  associated with




Annales de Geophysique, Vol.  28, January - March 1972, pages 27-31, 33-
35. Research supported by the Center National de la Recherche Scientifique
and Direction des Recherches et Moyens d'Essais., 1972. Author employed:
Paris VI, Universite, Laboratoire de Physique de l Exosphere, Paris, France.
Source Text
decametric waves, forward scattering, ionospheric
disturbances, transequatorial propagation, directional
antennas, diurnal variations, equators, F region,
spread F, time dependence
Keyword Text
A significant level of off-path propagation at high frequencies associated with
forward-scattering  by field aligned irregularities in the equatorial ionosphere is
brought to evidence.  The  identification of such off-path modes is based upon
delay measurements of pulsed signals and  direction finding with the aid of
highly directive transmitting and receiving antennas.  The off-path  modes may
present very long delays with respect to on-path modes, and their field
strength for  a mirroring direction is of the same order of magnitude as the
great circle signal.  Such modes  are strongly correlated with the occurrence
of equatorial spread-F and the technique used provides  a means of
investigating the occurrence of the irregularities over a very extended







A Double Parasitic Loop Counterpoise Antenna and Its Application to
Aircraft Navigation Systems
Title Text
Ferris, J. E. and Sengupta, D. L.Author Text









Difference Pattern Null Depth and Angular AccuracyTitle Text
Gustafsson, S. G.Author Text









Radio navigation directional guidance systemTitle Text
Honeywell, Inc.Author Text
Honeywell, Inc., GB Pat. 1258996; 05 January 1972.Source Text
radio direction-finding, radio navigation, radio
navigation directional guidance system, transmitter,
radiator structure, fixed path  line
Keyword Text
The radio navigation directional guidance system includes a transmitter with a
radiator  structure which radiates a signal providing guidance along a fixed
path line and a device  which, if the radiator structure becomes displaced from
a predetermined orientation,  results in radiation by the transmitter of a






Improved Small Aperture DF SystemsTitle Text
Jenkins, H. H., et alAuthor Text
Engineering Experiment Station, Geo. Inst. of Tech., January 1972.Source Text
Keyword Text
Theoretical and experimental investigations demonstrate that post-IF signal
processing can significantly improve the performance of small-aperture HF/DF
systems using antennas such as the simple loop, spaced loop, and vertical
dipole interferometer.  Both synchronous and correlation detection increase
sensitivity, reduce bearing error and dispersion, provide instantaneous
sensing, provide modulation tolerance, and improve display characteristics.
Theoretical derivations emphasize the effects of synchronous and correlation
detection on signal-to-noise enhancement and bearing error and variance
reduction.  The detection techniques were implemented in the form of an
operational signal processor.  Functional and detailed descriptions of
operation are given.  Modifications to a high speed spaced loop system made
it compatible for use with the signal processor.  The field tests, which used
both local and remote, short and long range signal sources, concentrated on
evaluating sensitivity improvement, on determining bearing error and variance
reduction for three antenna systems (simple loop, spaced loop, and dipole
interferometer), and on comparing the relative performances of the detection
modes relative to envelope detection.  Sensitivity test disclosed that with both
synchronous and correlation detection reliable DF performance can be
obtained for field strengths in the 1-4 µv/m range.  In general, threshold
sensitivity relative to envelope detection can be extended 10-15 dB using
synchronous detection and 15-25 dB using synchronous and correlation
detection.  Simultaneous real-time comparisons of the detection modes
established the superiority of correlation detection.  For the spaced loop
system, correlation detection was effective in reducing bearing dispersion for
slight and moderate skywave interference, but provided larger bearing errors
and dispersion under heavy skywave interference.  On high angle skywave
only, without correlation, large bearing errors and dispersion existed;
correlation reduced mean error but increased dispersion.  For the simple loop
system, correlation improved the generally unsatisfactory performance under
ground/skywave and high angle skywave conditions except for moderate-to-
heavy ground/skywave interference conditions. Correlation detection improved
the vertical dipole interferometer system under all signal conditions.  With
correlation detection the dipole interferometer provided less bearing error and
dispersion than the simple and space loop systems.  (Abstract source










Microphase Corp Cos Cob Conn Systems Division  Report 8107-F-RADC-TR-
71-306, 110 pages; January, 1972.
Source Text
phased arrays, control systems, radio relay systems,
multiplex, communication satellites (active), costs,
simulation, digital computers, direction finding,
programming  (computers), space-to-surface, time
division multiple access, computerized simulation,
FORTRAN, NTISAF
Keyword Text
The report presents the results of a seven-month study and  investigation of
techniques for the control of phased-array  antenna to be used in a ground
terminal of a TDMA satellite  communications system. A control subsystem
was  designed that  uses a hard-wired high-speed digital processor to control
a  576-element array.  The beam-steering section of the processor  allows a
beam redirect time of less than 2 us. The report  discusses various array
control techniques and describes a  design based on the optimum techniques
found. The design was  simulated on a computer to study the effects of





January - FebruaryMonth Text
Lightning receiver for ultra short wave rangeTitle Text
Mattern, G.Author Text
Meteorologische Rundschau, Vol. 25, No. 1, pages 25-6; January - February,
1972.
Source Text
atmospherics, lightning, UHF lightning receiver,
direction finding method, lightning pulses, lightning
flashes
Keyword Text
A new direction finding method which uses the lightning pulses in the ultra
short wave  range is described.  Location of lightning flash is possible, using 2
ultra short wave  receivers separated by a suitable distance and analyzing






Error investigation for the location of the sources of atmospherics by
radio direction finding.
Title Text
Nishino, M., Kashiwagi, M., Iwai, A.Author Text
Nagoya University, Research Institute of Atmospherics, Proceedings, Vol. 19,
pages 1-12, January 1972.
Source Text
atmospherics, bearing (direction), error analysis,
position errors, radiation sources, radio direction








A detection procedure which is invariant with respect to the signal and
noise intensities.  Optimal  signal detection relative to Neumann-Pearson
criterion invariant with respect to amplitude and  random noise intensity
in radio location.
Title Text
Rukhin, A. L., Samsonenko, S. V.Author Text
Radiotekhnika i Elektronika, Vol. 17, pages 170-172, January 1972.Source Text
noise intensity, optimization, random noise, signal
detection, signal to noise ratios, amplitude
distribution analysis, information theory, Pearson
distributions, radio direction finders
Keyword Text
Synthesis of a procedure which is optimal with respect to the Neumann-
Pearson criterion for  detecting a noise-obscured signal which is invariant with
respect to the signal amplitude and the  noise intensity.  It is shown that the
presence of a useful signal should be assumed in the case of  either a weak
or a strong signal when the observed values of the signals differ only slightly
from  each other.  When they differ substantially from each other, it must be
assumed that no useful  signal is present.  An admissible measure of this






High-Frequency Electromagnetic Response of the MoonTitle Text
Schubert, G. and Schwartz, K.Author Text
J. Geophys. Res., vol. 77, no. 1, pp. 76+, 1 January 1972.Source Text
Keyword Text
It is shown that the contribution of higher harmonics to the lunar transfer
functions for the tangential components of the surface magnetic field is
significant at frequencies greater than 0.01 Hz (Apollo 12 and Explorer 35
magnetometer data extend to frequencies as high as 0.04 Hz).  The inclusion
of the higher harmonics shows that there are two distinct transfer functions
corresponding to the components of the tangential surface magnetic field
perpendicular and parallel to the direction of the wave vector of the external
disturbance forcing the lunar induction.  The dependences of these transfer
functions on frequency and location are determined.  The effects of the higher
harmonics can (1) account for a hitherto unexplained feature in the Apollo 12
and Explorer 35 transfer functions, namely the rolloff at high frequencies, and
(2) offer a possible explanation for the frequency dependence of the difference
between the transfer functions for the two orthogonal components of the
surface magnetic field.  The harmonic response of a simple current layer
model of the moon is derived and shown to provide a reasonable fit to the
experimental data.  (Abstract source unknown, formal literature, English






Primal Decomposition of Mathematical Programs by Resource
Allocation, (1) Basic Theory and a Direction Finding Procedure
Title Text
Silverman, G. J.Author Text
IBM Sci. Center, Los Angeles, Calif., USA, Op. Res., vol. 20, no. 1, pp. 58-
74, January 1972.
Source Text
convex programming, direction finding, primal
decomposition, mathematical programs, resource
allocation, convex
Keyword Text
This paper presents a method for primal decomposition of large convex
separable programs into a sequence of smaller subproblems.  The main
advantage of primal decomposition over lagrange-multiplier or dual-
decomposition methods is that a primal feasible solution is maintained during
the course of the iterations. Feasibility is maintained by recasting the original
convex separable program into a contest of resource allocation.  Then a
direction-finding procedure for a method of feasible directions is developed for
the derived resource-allocation problem.  The direction-finding procedure
utilizes the directional derivative to give a piecewise--linear approximation to
the primal resource-allocation function.  This approximation is more efficient
than the usual linear gradient approximation used in methods of feasible
direction, but it is still made with a linear program.  The efficiency of the
piecewise-linear approximation and the operation of the method of feasible
directions are illustrated by a simple numerical example.  (13 references)






January - FebruaryMonth Text
Primal decomposition of mathematical programs by resource allocation.
 I.  Basic theory  and a direction-finding procedure
Title Text
Silverman, G. J.Author Text
IBM Science Center, Los Angeles, CA, Operations Research, Vol. 20, No. 1,
pages 58-74; January-February, 1972.
Source Text
convex programming, direction finding, primal
decomposition, mathematical programs, resource
allocation,  convex
Keyword Text
This paper presents a method for primal decomposition of large convex
separable  programs into a sequence of smaller subproblems.  The main
advantage of primal  decomposition over Lagrange- Multiplier or dual-
decomposition methods is that a primal  feasible solution is maintained during
the course of the iterations.  Feasibility is maintained  by recasting the
original convex separable program into a context of resource allocation.
Then a direction-finding procedure for a method of feasible directions is
developed for the  derived resource- allocation problem.  The direction-finding
procedure utilizes the  directional derivative to give a piecewise-linear
approximation to the primal  resource-allocation function.  This approximation
is more efficient than the usual linear  gradient approximation used in
methods of feasible direction, but it is still made with a  linear program.  The
efficiency of the piecewise-linear approximation and the operation  of the






Primal decomposition of mathematical programs by resource allocation -
 1.
Title Text
Silverman, G. J.Author Text
IBM Scientific Center, Los Angeles, Calif, Operations Research, Vol. 20,
No.1, pages 58-74, January - February 1972.
Source Text
Mathematics, statistical methodsKeyword Text
A direction-finding procedure for a method of feasible directions is developed
for the  derived resource-allocation problem.  The procedure utilizes the
directional derivative to  give a piecewise-linear approximation to the primal
resource-allocation function.  This  approximation is more efficient than the
linear gradient approximation used in methods  of feasible direction, but it is
still made with a linear program.  The efficiency of the  piecewise linear







Investigation of Two-Channel Direction Finding in the Presence of Noise
Signals Against a Background of Noise Interference
Title Text
Spitsyn, N. I.Author Text
Radiotekh and Elektron, vol. 17, no. 1, pp. 58-68, January 1972, Trans of
Radio Eng. and Electron. Phys. (USA) 47-56.
Source Text
noise, signal detection, cross correlated noise
interference, nonsymmetrical noise interference, point
source noise signal detection, amplitude direction
finder synthesis, phase direction finder synthesis, two
channel direction finding
Keyword Text
The problems of synthesis of phase and amplitude direction finders for
detection of noise signals from a point source against a background of cross-
correlated and nonsymmetrical noise interference are investigated.  The
operations for optimum processing for non-tracking and tracking construction
of noise range-finders are determined.  The effect of cross-correlation and
nonsymmetricity of interference on the accuracy of direction finding is
analyzed.  (5 references)  (Abstract source unknown, formal literature,






Investigation of two-channel direction finding in the presence of noise
signals against a  background of noise interference
Title Text
Spitsyn, N. I.Author Text
Radiotekhnika i Elektronika, Vol. 17, No. 1, pages 58-68, Translation:  Radio
Engineering and Electronic Physics, Vol. 17, No. 1, pages 47-56; January,
1972.
Source Text
noise, signal detection, cross correlated noise
interference, non-symmetrical noise interference, point
source noise signal detection, amplitude direction
finder synthesis, phase direction finder synthesis, two
channel direction finding
Keyword Text
The problems of synthesis of phase and amplitude direction finders for
detection of noise  signals from a point source against a background of cross-
correlated and non-symmetrical  noise interference are investigated.  The
operations for optimum processing for  non-tracking and tracking construction
of noise range-finders are determined.  The effect  of cross-correlation and non-






Study of two-channel direction finding in the case of noise signals on a
background of noise  interference.  Two-channel direction finding with
point source emission and spaced antennas  reception, investigating
cross correlation and background noise interference effects on accuracy
Title Text
Spitsyn, N. I.Author Text
Radiotekhnika i Elektronika, Vol. 17, pages 58-68,  January 1972..Source Text
antenna radiation patterns, background noise, across
correlation, electromagnetic  interference,  position
errors, radio direction finders, directivity, error
analysis, multi channel communication,  point sources,
radio antennas, signal reception, signal to noise ratios
Keyword Text
Synthesis of direction finders employing phase or amplitude comparison of
noise signals emitted  by a point source and received by two spaced
antennas on a background of cross-correlated and  asymmetrical noise
interference.  The limiting accuracy of position fixing is estimated, and
optimal processing operations are defined for tracking and non-tracking
conditions.  The effects  of cross correlation and asymmetry of the






The Distance Attenuation of Radio Waves Reflected from the IonosphereTitle Text
Whitehead, J. D. and Jones, T. B.Author Text
J. Atmos. Terrest. Phys., vol. 34, no. 1, pp. 165-9, January 1972.Source Text
Keyword Text
The correct expression for the distance to be used in calculating the distance
attenuation of high frequency radio waves reflected at vertical incidence from
the ionosphere has been calculated using ray-tracing techniques.  It appears
that the measured values of the electron collision frequency found by
Appleton's method may be in error for both E- and F- regions.  In general the
measured values are too great although, for some propagation conditions, the
observed values could be too small.  The magnitude of the correction depends
on the angle of dip, and also, to a lesser extent, on the particular ionospheric
model and radio frequency.  (Abstract source unknown, formal literature,






Minicomputer Controls Police Car Status and Location SystemTitle Text
AnonymousAuthor Text







U.S. Girds for Survival in Electronic WarfareTitle Text
AnonymousAuthor Text




An electronic warfare survey covering all phases of the subject, but delving
primarily with ECM techniques and their status.  Some limited references are
made to direction finding systems throughout the article and within code
named systems.  (Abstract source unknown, formal literature, English










Microwave Systems, p. 3, February 1972.Source Text
Keyword Text
If you are not so much interested in pinpointing a vehicle precisely as
determining its position within a zone, then an X-band electronic fence
provides a low-cost means of implementing an automatic vehicle location
system without adding to urban spectrum congestion problems.  In the
electronic fence approach, zone boundaries are defined by an array of low-
power transmitters of limited range with continuously emit digitally coded
messages identifying these zones.  These messages are stored in the
vehicle's receiver so that when it is interrogated on a separate channel, the
vehicle can respond with the last stored message, thereby identifying the
zone it occupies.  (Abstract source unknown, formal literature, English






Ground Backscatter Observed with High Resolution Oblique SoundersTitle Text
Basler, R. P. and Scott, T. D.Author Text
Radio Science, vol. 7, no. 2, pp. 239-243, February 1972.Source Text
Keyword Text
The amplitude of ground backscatter at high frequency (HF) recorded with
oblique sounding equipment that utilizes azimuthal antenna beamwidths of
about 6º and effective pulse lengths of about 50 µsec is characterized by
sharp spikes that rise 10 to 20 dB above the diffuse background clutter and
have a range extent as short as the pulse length.  These spikes suggest that
the backscattering efficiency of the ground is highly nonuniform as a result of
the occasional presence of a localized surface feature with a backscatter
cross section one or two orders of magnitude larger than any object in the
surrounding countryside.  When short-pulse ground backscatter echoes are
displayed as intensity modulated range versus azimuth records, these sharp
spikes produce discrete echoes with an azimuthal extent approximately equal
to the effective beamwidth of the antenna.  The sources of many of these
discrete echoes have been identified with specific topographic and geographic
features, including cities and mountains in the western United State and
islands in the Caribbean Sea.  (Abstract source unknown, formal literature,






Ground Back scatter Observed with High Resolution Oblique SoundersTitle Text
Basler, Roy P. and Scott, Thomas D.Author Text
Radio Science, vol. 7, no. 2, pp. 239-243, February 1972.Source Text
Keyword Text
The amplitude of ground back scatter at high frequency (HF) recorded with
oblique sounding equipment that utilizes azimuthal antenna beamwidths off
about 6 degrees and effective pulse lengths of about 50 µsec is characterized
by sharp spikes that rise 10 to 20 dB above the diffuse background clutter
and have a range extent as short as the pulse length.  These spikes suggest
that the backscattering efficiency of the ground is highly nonuniform as a
result of the occasional presence of a localized surface feature with a back
scatter cross section one or two orders of magnitude larger than any object in
the surrounding countryside.  When short-pulse ground back scatter echoes
are displayed as intensity modulated range versus azimuth records, these
sharp spikes produce discrete echoes with an azimuthal extent
approximately equal to the effective beamwidth of the antenna.  The sources
of many of these discrete echoes have been identified with specific
topographic and geographic features, including cities and mountains in the
western United States and islands in the Caribbean Sea.  (Authors' abstract,






Observation of Large Scale Ionospheric Irregularities Using a Long
Baseline Interferometer
Title Text
Clark, R. R. and Frost, A. D.Author Text
Report No. ASL-72-A, ARCRL-72-0251, Contract No. F19628-71-C-0114,
University of New Hampshire, Durham, New Hampshire, 29 February 1972.
Source Text
Keyword Text
A 35 mile long baseline radio interferometer at 136MHz was implemented and
placed in operation August 1971 for the detection and observation of large
scale ionospheric irregularities.  A multistation microwave relay link was
established between the Foss Farm field site of the Antenna Systems
Laboratory, University of New Hampshire, Durham, and the Sagamore Hill site
of the Air Force Cambridge Research laboratories.  The system was operated
and data obtained from 15 August 1971 to 15 March 1972.  (Abstract source






Sky-Wave Backscatter:  A Means for Observing Our Environment at
Great Distances
Title Text
Croft, T. A.Author Text




For 45 years, men have measured and studied echoes from the distant
surface of the earth, obtained with high-frequency signals (3 to 30 MHz) that
travel to and from the scatterers via ionospheric refraction.  During the last five
years, much progress has been made in the understanding of this "sky-wave
backscatter".  An explanation of the various interacting phenomena is
presented, as is a review of the current state of knowledge reflecting recent
advances in observational methods and analytic techniques.  New narrow-
beam antennas, coupled with signal modulations that permit fine resolution in
time delay, are beginning to yield information concerning the character of the
scatterers, which now can be separately discerned.  These narrow beams
also permit study of polarization fading from small regions, and this shows
promise as a means for learning the distant sea state.  Doppler shifts of a
fraction of a hertz on signals of tens of megahertz are separable, permitting
isolation of sea returns from ground returns by virtue of the Doppler effect
resulting from sea-wave speed; this also suggest a potential sea-monitoring
principle.  New modulation equipment permits short-wave broadcast stations
to make sky-wave backscatter sounding with existing transmitters as an
adjunct to normal operations, so that area coverage can be observed in real
time.  Despite these advances, that is little practical application of sky-wave
backscatter as a means of environmental monitoring.  This lack is attributed
to the large remaining gaps in our understanding of the echoes and our
inability to interpret the forms of data that can be acquired with equipment of
reasonable cost.  It is still not possible to calculate ionospheric structure from
an observation of sky-wave backscatter although it is the opinion of many
workers that this should be feasible.  It is now at least possible to carry out
the reverse process, calculating sky-wave backscatter from an assumed
ionosphere of much complexity.  Study of such synthetic data is yielding
additional insight into the causes of diverse forms of observed sky-wave







Broadband and Small Aperture Antennas.  <NOTE> Final Report. 1 Sep
68-31 Aug 71
Title Text
Deschamps, Georges A., Dyson, John D., Mayes, Paul E., Ore, Fred R.Author Text
Final Report:  Illinois University, Urbana Antenna Lab.  Report UIAL-71-15-
AFAL-TR-71-383, 140 pages; February 1972.
Source Text
spiral antennas, log periodic antennas, slot antennas,
airborne, air force equipment,  direction finding,
broadband, antenna feeds, strip transmission lines,
multiple operation,  design, optimization, active,
computer aided design, NTISDODXD
Keyword Text
Solutions to the rotation of the phase reference point in multimode log-spiral
direction-finding systems are considered. A combination of monopole and slot
 elements on a single feeder is shown to exhibit broadband impedance and
unidirectional patterns. Computer optimization techniques have been applied






A Power-Spectral Theory of Propagation in the Mobile-Radio
Environment
Title Text
Gans, M. J.Author Text




The statistical properties of radio propagation between a mobile unit and a
base-station terminal are derived.  The power spectrum of the transmission
coefficient in the multipath medium is used to determine probability
distributions of amplitude and phase, correlations of fields versus time and
space at mobile and base stations, level-crossing rates and durations of
fades, and random frequency modulation.  Duality between the power
spectrum and density of time delays is shown.  The correlations versus
frequency and the coherence bandwidth then follow from the density of time
delays.  The performance of standard diversity systems is then predicted.
There is a review of results previously presented by Clarke [1], however, the
derivations given herein utilize expressions of the power spectrum rather than
expressions of the component waves. The power spectral approach, used
throughout, allows direct application of previous statistical analyses,
particularly those of Rice [2].  (Abstract source unknown, formal literature,






The use of electronics in ensuring safety in flyingTitle Text
Grigoleit, D.Author Text
Radio Fernsehen Elektronik, Vol. 21, No. 3, pages 92-4; 1 February, 1972.Source Text
aircraft, navigation, radar stations, radar systems,
radio direction-finding, safety, electronic equipment,
civilian air services, instrument landing systems,
radio beacons
Keyword Text
Discusses the electronic equipment associated with the civilian air services in
the German  Democratic Republic.  Radar stations, instrument landing
systems (ILS) and radio beacons  are described, aided by circuit diagrams.






Studies of ionospheric inhomogeneities using phase interferometry of
satellite beacon  transmissions at 136.410 MHZ
Title Text
Hajkowicz, L. A.Author Text
Canadian Journal of Physics, Vol. 50, No. 4, pages 336-44; 15 February,
1972. University Western Ontario, London, Ontario, Canada,
Source Text
ionosphere, ionospheric measurement, ionospheric
measuring apparatus, ionospheric inhomogeneities, phase
interferometry, satellite beacon transmissions,
136.410 MHZ, relative phase, amplitude scintillations,
near field effect
Keyword Text
A newly developed sensitive phase interferometer, based on a North-South
and East-West  antenna system, situated at London, Ontario, was used to
record fast angle-of-arrival  variations of the satellites ISIS-1 and ISIS-2
beacon transmissions at 136.410 MHZ.  The  relative phase and
corresponding amplitude scintillations indicate the presence of two  distinct
types of ionospheric irregularities which were classified as A-type and B-type.
  A-type predominantly occurred in a time interval centered on local midnight,
and the  major disturbance areas were south of the station.  A number of
them showed a near-field  effect, which indicated the presence of F region
field-aligned irregularities with large axial  ratios.  The B-type events,
associated in publications with the sporadic E region, occurred  at high
elevation angles northwest and northeast of the station.  Tentative results
indicate  that these events, predominantly recorded during daytime, are due
to ionospheric  irregularities occurring at altitudes considerably higher than






Current Meter Observations in Massachusetts Bay.Title Text
Halpern, DavidAuthor Text
Technical Report from:  National Oceanic and Atmospheric Administration
Boulder Colorado Environmental Research, La.  Report NOAA-TR-ERL-229-
POL-7, 40 pages; February, 1972.
Source Text
ocean currents, Massachusetts Bay, oceanographic data,
statistical data, velocity, direction  finding, depth
finding, spectrum analysis, NTISSD
Keyword Text
Summaries of current meter measurements recorded in Massachusetts Bay
during the summer of 1967 are presented in computer-generated output as
histograms, basic  statistics, periodograms, progressive vector diagrams and






Advanced Development Model High Frequency Interferometer Single
Site Location System
Title Text
Johnson, R. L., Martin, P. E., Sherrill, W. M. and Smith, G. A.Author Text
Report No. ECOM-0021-4, Contract No. DAAB07-71-C-0021, Southwest
Research Institute, San Antonio, Texas,  February 1972.
Source Text
Keyword Text
Operational tests were conducted, over a 24-hour period, to verify proper
operation of the FM-CW vertical incidence sounder.  Preliminary checkout
and operation of the phase spectrum analyzer, component installation, and
the console to computer interface are reported.  Software development for the
system display and three dimensional angle of arrival solution is discussed.






Measuring the Vertical Angles of Arrival of HF Skywave Signals with
Multiple Modes
Title Text
Keiso, J. M.Author Text
Radio Science, vol. 7, no. 2, pp. 245-250, February 1972.Source Text
Keyword Text
The measurement of the vertical angle of arrival of HF skywave, multimode
signals generally requires either highly complicated mathematical
manipulations or observing techniques that necessitate a waiting period until
the relative phases among the modes either reach a desired condition or pass
through a desired range of variations.  This paper utilizes an extension of a
very old method (the Prony method, c. 1795) for approximating sums of
exponential functions.  The technique uses relatively simple calculations that
are based on an instantaneous (or nearly so) set of samples from a uniformly
spaced, vertically disposed array of antenna elements.  Unlike many other
methods, this technique requires neither time variations of phase nor a
perfectly reflecting ground plane, and is valid for arbitrary polarization of the
(similar) antenna elements and for any general wave polarization.
Experimental results from some field test of the process for vertical angle
estimation are presented.  (Abstract source unknown, formal literature,






Measuring the vertical angles of arrival of HF skywave signals with
multiple modes
Title Text
Kelso, J. M.Author Text
ITT Electro-Phys. Labs. Inc., Columbia, MD.   Radio Science, Vol. 7, No. 2,
pages 245-50; February, 1972.
Source Text
electromagnetic fields, electromagnetic waves, vertical
angles of arrival, HF skywave signals with multiple
modes, Prony method,  approximating sums of exponential
functions, uniformly spaced, vertically disposed array
of antenna elements
Keyword Text
The measurement of the vertical angle of arrival of HF skywave, multimode
signals  generally requires either highly complicated mathematical
manipulations or observing  techniques that necessitate a waiting period until
the relative phases among the modes  either reach a desired condition or
pass through a desired range of variations.  This paper  utilizes an extension
of a very old method (the Prony method, c. 1795) for approximating  sums of
exponential functions.  The technique uses relatively simple calculations that
are  based on an instantaneous (or nearly so) set of samples from a uniformly
spaced, vertically  disposed array of antenna elements.  Unlike many other
methods, this technique requires  neither time variations of phase nor a
perfectly reflecting ground plane, and is valid for  arbitrary polarization of the
(similar) antenna elements and for any general wave  polarization.







Scattering of HF Radio Waves by a Spherical Electron CloudTitle Text
Klein, M. M.Author Text
Radio Science, vol. 7, no. 2, pp. 257-267, February 1972.Source Text
Keyword Text
Numerical and analytic solutions in the ray-optics region have been obtained
for the scattering of HF radio waves by a spherical electron cloud with a
Gaussian distribution of electron density in the radial direction.  The results
show that a highly overdense or hard cloud has a wide range of backscatter
angles for which the cross section is almost constant with a value close to
that of an equivalent conducting sphere (critical radius size).   A slightly
overdense or soft sphere has a much narrower range of almost constant cross
section whose value is proportional to the fourth power of the critical radius
and considerably below that of an equivalent conducting sphere.  In the region
of forward scatter, all spheres have essentially the same cross section,
independent of hardness.  For underdense spheres, the cross section is
generally the same as that characteristic of forward scattering except in the
region of maximum deflection where the cross section increases very sharply.
 It is found that when an underdense sphere becomes critical, the maximum
deflection is 90º, whereas an overdense sphere retains its maximum
deflection of 180º at the critical density.  For overdense spheres, the analytic
results are in good agreement with those obtained numerically; but for
underdense spheres, they are not in good agreement at the higher electron







Kinematic Errors of Phase Direction FindersTitle Text
Kobzarev, G. Yu.Author Text
Radiotekh. and Elektron. (USSR), vol. 17, no. 2, pp. 409-12, February 1972,
Trans. of Radio Eng. and Electron. Phys. (USA), pp. 316-19.
Source Text
radio direction finding, measurement errors, radar
theory, phase direction finders
Keyword Text
The author takes into consideration the errors in the direction finding of the
object due to the displacement of the object during the propagation of the
electromagnetic waves and presents an analysis of the error, which may be
called the kinematic error, and methods for eliminating it are indicated.  (7
references)  (Abstract source unknown, formal literature, English/Russian






Kinematic errors of phase direction findersTitle Text
Kobzarev, G. Yu.Author Text
Radiotekhnika i Elektronika, Vol. 17, No. 2, pages 409-12, Translation:
Radio Engineering and Electronic Physics, Vol. 17, No. 2, pages 316-19;
February, 1972.
Source Text
measurement errors, radar theory, radio direction-
finding, phase direction finders
Keyword Text
The author takes into consideration the errors in the direction finding of the
object due to  the displacement of the object during the propagation of the
electromagnetic waves and  presents an analysis of the error, which may be






Analysis of radar signals from aircraft by using Radar signals from
aircraft by using  radicord data
Title Text
Schlacgta, K.Author Text
Forschungsinstitut Funk & Math., Wachtberg-Werthoven, West Germany,
Nachrichtentechnische Zeitschrift, Vol. 25, No. 2, pages 76-8; February, 1972.
Source Text
Doppler effect, radio direction-finding, scanning
antennas, statistics, statistical evaluation, radar
data, magnetron radars, scanning, rotating antenna,
radial  velocity, target, probability density, Doppler
shift, phase measurement, pulse repetition  frequency
Keyword Text
Nachrichtentechnik.  Z.25 (1972) No. 2, pp. 76 to 78.  The statistical
evaluation of radar  data measured with two different L-band magnetron radars
have shown that the few values  received during scanning of aircraft with a
rotating antenna give astonishingly exact  information about the radial velocity
of the target.  The paper shows the probability  density of the scan wise
calculated deviation of target amplitude and Doppler shift for  different kinds of
aircraft.  It is shown that the use of the mean Doppler shift allows a  more
exact calculation of the radial velocity of aircraft than the usual evaluation of
coordinates.  The ambiguity of phase measurement can be reduced by using






Interferometric direction finding on an FM/CW ionosondeTitle Text
Sherrill, W. M., Green, T. C., Martin, P. E.Author Text
Radio Science, Vol. 7, No. 2, pages 251-6; February, 1972.  Authors
employed:  Southwest Research Institute, San Antonio, Texas.
Source Text
electromagnetic wave interferometry, radio direction-
finding, DF interferometry, FM/CW sounder, twin channel
receiver modified for linear FM  synthesis, ionospheric
lateral deviation effects, azimuth/elevation
measurements, three  element crossed baseline array,
sum and difference CRT phase display, baseline phase
differences
Keyword Text
DF interferometry on an FM/CW sounder has been successfully performed
using a  three-element crossed baseline array and twin channel receiver
modified for linear FM  synthesis.  Measured baseline phase differences
obtained from a sum-and-difference CRT  phase display were used to
compute incident azimuth and elevation.  Phase ambiguities  were resolved
by prior knowledge of the sounder location.  Measurements in San Antonio,
Texas, on cooperative FM/CW targets in Pueblo and Boulder, Colorado,
showed  essentially constant azimuth within +or-2 degrees, commensurate
with ionospheric lateral  deviation effects.  Corresponding elevation data
showed increasing elevation angle with  frequency indicative of increasing ray
penetration.  The azimuth/elevation measurements  were made without benefit
of IF spectral analysis for time-delay-mode resolution.   Consequently,
measurements were successful over those frequency ranges at which the
sounder signal dominated interfering stations.  This limitation would be






The Accuracy of Vehicle Location by Trilateration in a Dense Urban
Environment
Title Text
Staras, H. and Honickman, S. N.Author Text




A set of linear formulas are derived for estimating the most probable location
of a vehicle in a metropolitan area by trilateration techniques, given that
multipath introduces errors in range measurements. These formulas are
applied to a phase-ranging system (although they are also applicable to pulse-
ranging systems), and the results obtained suggest that the probability of
large location errors may be too high for many applications of interest.







The Accuracy of Vehicle Location by Trilateration in a Dense Urban
Environment
Title Text
Staras, Harold and Honickman, Stephen N.Author Text
IEEE Transactions on Vehicular Technology, vol. VT-21, no. 1, February 1972.Source Text
Keyword Text
A set of linear formulas are derived for estimating the most probable location
of a vehicle in a metropolitan area by trilateration techniques, given that
multipath introduces errors in range measurements.  These formulas are
applied to a phase-ranging system (although they are also applicable to pulse-
ranging systems), and the results obtained suggest that the probability of
large location errors may be too high for many applications of interest.






Digital lightning goniometry.  ApplicationsTitle Text
Tixier, M.Author Text
L'Onde Electrique, Vol. 52, No. 2, pages 86-92; February, 1972.Source Text
automatic control, lightning, magnetic recording,
automatic direction finding system, lightning flashes,
paper tape, atmospherics,  synchronous magnetic
recording
Keyword Text
An automatic direction finding system is used to locate lightning at a distance
of several  hundred to several thousand kilometers from the station.  Records
are made on a paper  tape; the analysis of wave forms of atmospherics
recorded simultaneously gives the  distance of the flash.  The identification of
the atmospherics and their possible relation to  whistlers is given by a






A Statistical Model of Urban Multipath PropagationTitle Text
Turin, G. L., Clapp, Fred D., Johnston, Tom L., Fine, Stephen B. and
Lavry, Dan
Author Text




An urban multipath propagation experiment, involving the simultaneous
transmission from a fixed site of 100-ns pulses at 488, 1280, and 2920 MHz
and their reception at a mobile van, is described.  A statistical analysis of the
data in the resulting multipath responses is given and used as a basis for a
statistical model of urban multipath propagation.  (Abstract source unknown,






Simulation of Urban Vehicle-Monitoring SystemsTitle Text
Turin, G. L., Jewell, W. S. and Johnston, T. L.Author Text




The results of experimentally based computer simulations of phase-ranging
and pulse-ranging urban vehicle-monitoring systems are given.  These show
that such systems are quiet feasible even in the worst environments.






Simulation of urban vehicle-monitoring systems.Title Text
Turin, G. L., Jewell, W. S., Johnston, T. L.Author Text
IEEE Transactions on Vehicular Technology, Vol. VT-21, No. 1, pages 9-16,
February 1972; University of California, Berkeley.
Source Text
direction finding systems, radio equipment, vehicle,
location systems, radio location systems
Keyword Text
The results of experimentally based computer simulations of phase-ranging
and  pulse-ranging urban vehicle-monitoring systems are given.  These show






Sequential test for radar target discovery at multiple-range binsTitle Text
Wirth, W. D.Author Text
Forschungsinstitut Funk & Math. Wachtberg-Werthoven, West Germany,
Nachrichtentechnische Zeitschrift, Vol. 25, No. 2, pages 72-6; February, 1972.
Source Text
radar measurement, radio direction-finding,
testing,radar target discovery, sequential test,
multiple range bins, test functions
Keyword Text
Investigations of the sequential test for multiple range bins lead to a weighted
sum of the  individual test functions as the overall test function.  A noticeable






Accurate Measurement of the Electrical Length of Long Coaxial Radio-
Frequency Cables
Title Text
Wynn-Williams, C. G.Author Text
Proc. IEE, vol. 119, no. 2, February 1972.Source Text
coaxial cables, length measurementKeyword Text
The electrical length of long coaxial cables can be difficult to measure
accurately, because of the weakness of the reflected signal and the presence
of stray reflections from discontinuities in the cable.  A method has been
devised which makes use of a modulated reflector, a tuned hybrid network
and a phase-sensitive detector to determine the phase of the reflected signal
to within 0·5º, even when this is as much as 60 dB weaker than the







Traveling Ionospheric Disturbance as a Diagnostic Tool for
Thermospheric Dynamics
Title Text
Yeh, K. C.Author Text
J. Geophys. Res., vol. 27, no. 4, pp. 709-19, 1 February 1972.Source Text
Keyword Text
We report some observational results of traveling ionospheric disturbances.
The experiment continuously monitors the wave polarization of signals
transmitted by the geostationary satellite ATS 3.  One year of single-station
data has been compiled for synoptic study.  When observed at three stations,
in addition to the period of the wave, the horizontal phase velocity can be
determined.  An attempt has been made to link the experimentally
determined ionospheric parameters with the neutral atmospheric parameters
by using a crude theory.  The result suggests that a better theory should be
developed so that the diagnosis of these thermospheric parameters can be
made by making traveling disturbance observations.  In doing so, many
previously ignored factors should be re-examined, especially the effect
produced by high thermospheric winds.  (Author's abstract, formal literature,






Evidence of Directional Filtering of Travelling Ionospheric DisturbancesTitle Text
Yeh, K. C. and Webb, H. D.Author Text
Nature Physical Science, vol. 235, pp. 131-132, 14 February 1972.Source Text
Keyword Text
It has recently been pointed out that the strong thermospheric winds would
act as a directional filter.  In a windy thermosphere an otherwise penetrating
gravity wave may become reflected or asymptotically trapped near the lower
thermosphere.  Processes seems to favor those gravity waves that take the
minimum time to reach the ionosphere.  This work was supported in part, by
NASA, and by the Atmospheric Sciences Section of the National Science







Ionospheric Shock Front from Apollo 15 LaunchingTitle Text
Arendt, P. R.Author Text
Nature Physical Science, vol. 236, pp. 8-10, 6 March 1972.Source Text
Keyword Text
Ionospheric perturbations observed  at Fort Monmouth, New Jersey, over a
distance of more than 1,200 km following the launch of Apollo 14 were
attributed to the arrival of an atmospheric shock front which splits at
ionospheric heights into ion acoustic and normal acoustic modes.  An
opportunity to repeat these observations was provided by the launching of
Apollo 15 on July 26, 1971, at 0834 EST.  Ionograms were taken at our
station (74: 07: 52 W longitude; 40: 23: 25 N latitude).  Ionograms taken
simultaneously at Wallops Island (75: 29 W longitude; 37: 51 N latitude) were
made available by courtesy of National Oceanic and Atmospheric
Administration (NOAA).  We converted all ionograms to true-height.  A
difference was noted with respect to the Apollo 14 observations: the
ionosphere during Apollo 14 launching was a winter-afternoon ionosphere,
denser and higher than the July-morning ionosphere on Apollo 15 day.
Consequently, it was not possible to observe from Apollo 15 the differences in
the altitude ranges ascribed to ion acoustic and normal acoustic modes
observed from Apollo 14.  (Author's abstract, formal literature, English






Determination of the Deep Water Arrival Direction of Ocean Swell at a
Coastal Station.
Title Text
Austin, Jr, Marshall HarlanAuthor Text
Master's Thesis:  Naval Postgraduate School Monterey Calif.  45 pages;
March, 1972.
Source Text
ocean waves, direction finding, deep water, sensors,
triangulation, mathematical prediction,  meteorological
charts, Pacific Ocean, theses, naval research,
California wave forecasting, north pacific ocean,
Monterey (California), NTISN
Keyword Text
Three previously unpublished methods for empirically determining deep-water
swell  direction were examined in this work: triangulation using two widely
separated wave  sensors, intersection using weather maps and a single wave
sensor, and swell point-source  estimation from weather maps. The primary
objective of each method was to identify a  single point source of the swell
train produced in an approaching cyclonic storm. Method  (1) was not
adequately tested, but results as applied to swell from one storm were
favorable. Methods (2) and (3), applied to five selected North Pacific storms,
gave close  agreement on the swell origin time (15 minutes to 6 hours) and
source point location (27  to 362 nautical miles), and on swell arrival direction
at Monterey, California (0.1 to 5.3  degrees). Methods (1) and (2) give deep-
water directions for swell trains that have already  arrived, while Method (3) is






Position Finding with Empirical prior KnowledgeTitle Text
Butterly, P. J.Author Text
Center Naval Analyses, Arlington, Va., IEEE Trans. Aerosp. and Electron.
Syst., vol. AES-B, no. 2, 142-6.
Source Text
tracking systems, radio direction finding, position
finding, density function, source position
Keyword Text
Information on the position of a source of radiation is often obtained from
bearing observations made from two or more known locations.  Some
criticisms of existing procedures are enumerated and a new approach
proposed.  This approach allows for the incorporation of knowledge existing
before the observations are made and provides simple computational
procedures for obtaining both the a posteriori density function of the source
position and an estimate of this position from the observed data.  (11







Position finding with empirical prior knowledgeTitle Text
Butterly, P. J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-8, No.
2, pages 142-6; March, 1972; Center Naval Analyses, Arlington, Virginia.
Source Text
radio direction-finding, tracking systems, position
finding, density function, source position
Keyword Text
Information on the position of a source of radiation is often obtained from
bearing  observations made from two or more known locations.  Some
criticisms of existing  procedures are enumerated and a new approach
proposed.  This approach allows for the  incorporation of knowledge existing
before the observations are made and provides simple  computational
procedures for obtaining both the a posteriori density function of the source






Errors Caused by Clutter in Amplitude-Comparison Direction-Finding
Systems
Title Text
Cooper, D. C. and Longstaff, I. D.Author Text
Proc. I.E.E.E., vol. 119, no. 3, pp. 305-11, March 1972.Source Text
Keyword Text
The paper derives the relationship between the angular distribution of incident
signals plus noise and the measured angle of arrival, using a twin-beam
amplitude-comparison direction-finding system.  The analysis allows the
aerial phase response and receiver noise to be taken into account.  Examples
of the use of the analysis are given which derive percentiles of measured
angle for a point target, embedded in clutter and adjacent to a patch of clutter.
 The results give an indication of the signal/clutter ratio required for a
particular system performance.  The analysis is applicable to a wide range of
amplitude-comparison systems and should therefore be of considerable value
in system studies.  (Abstract source unknown, formal literature, English






Errors caused by clutter in amplitude-comparison direction-finding
systems
Title Text
Cooper, D. C., Longstaff, I. D.Author Text
Proceedings:  Institution of Electrical Engineers, Vol. 119, No. 3, pages 305-
11; March, 1972; University Birmingham, UK.
Source Text
noise, radio direction-finding, angular distribution,
incident signals, twin beam amplitude comparison
direction finding  system, aerial phase response,
receiver noise, clutter
Keyword Text
The paper derives the relationship between the angular distribution of incident
signals plus  noise and the measured angle of arrival, using a twin-beam
amplitude-comparison  direction-finding system.  The analysis allows the
aerial phase response and receiver noise  to be taken into account.
Examples of the use of the analysis are given which derive  percentiles of
measured angle for a point target, embedded in clutter and adjacent to a
patch of clutter.  The results give an indication of the signal/clutter ratio
required for a  particular system performance.  The analysis is applicable to a
wide range of amplitude-comparison systems and should therefore be of






Skywave Paths by Doppler Frequency Analysis (SKYDOP) Phase 1Title Text
Detert, D. G., Katz, A. H. and Weeks, A. S.Author Text
Report no. RADC-TR-72-62, Contract No. F30602-7C-C-0123, AVCO
Corporation, Wilmington, MA, March 1972.
Source Text
Keyword Text
An evaluation of a new experimental direction finding technique known as
doppler monopulse is described.  An evaluation of experimental field data is
made concerning the percent of time the technique would be effective with
respect to ionospheric propagation.  Consideration is given to the effects of
signal modulation.  (Abstract source unknown, technical report, English






Skywave Paths by Doppler Frequency Analysis (SKYDOP). Phase I.Title Text
Detert, David G., Katz, Alan H., Weeks, Andrew S.Author Text
Technical Report:  Avco Systems Div Wilmington Ma.  Report RADC-TR-72-
62, 161 pages; March, 1972.
Source Text
direction finding, radio equipment, ionospheric
propagation, Doppler  effect, high frequency, antennas,
statistical analysis, SKYDOP program, NTISAF
Keyword Text
An evaluation of a new experimental direction finding technique known as
Doppler  Monopulse is described.  An evaluation of experimental field data is
made concerning the  percent of time the technique would be effective with







LF to VHF Shipboard Direction Finding ResearchTitle Text
Green, T. C., Guion, W. G. and Sherrill, W. M.Author Text
Contract No. N00024-70-C-1393, Southwest Research Institute, San Antonio,
Texas, 31 March 1972.
Source Text
Keyword Text
The requirements for a quadrupole mode DF antenna with intrinsic polarization
error-free response are discussed for VHF applications.  The theory of
operation for the quadrupole mode Adcock is shown with generalized field
equations and effective height formulas developed.  Typical quadrupole
Adcock bandwidths are shown to be 4 and 5:1 in the VHF range.  The initial
breadboard model quadrupole Adcock antenna developed under this contract
operated satisfactorily from 70 to 400 MHz with a later model reconfigured for
the 64 to 256 MHz range.  Clear site DF calibration curves obtained for the
quadrupole mode antennas showed nominally less than ±2 deg deviation.
Measured spacing error at the maximum design frequency for both the
quadrupole and dipole Adcock antenna groups shows agreement within ±1
deg of theoretical value.  The complete quadrupole Adcock antenna with
dipole Adcock sense was installed at Southwest Research Institute's (SwRI)
full-scale simulated shipsite for evaluation.  DF calibration curves obtained for
both quadrupole and dipole antennas showed the expected nominal 2:1 error
reduction for the quadrupole mode antenna.  In addition, the number and
magnitude of the small multivalued OB regions were significantly reduced for
the quadrupole Adcock antenna.  The AN/URD-4 direction finder was briefly
evaluated a clear site facility and also mounted on the simulated DASH deck
of the full-scale ship mockup.  DF calibration curves from the simulated DASH
deck evaluation were continuously re-entrant with dipole envelopes.
Comparison of the measured AN/URD-4 data with theoretical predicted DF
calibration curves is shown.  A summary of the work accomplished and
reported previously under this contract is provided.  These tasks include (1)
evaluation of the GFE crossed spaced loop, (2) evaluation of the An/VRD-()
rotating spaced loop at the simulated shipsite, (3) DF calibration services,
and (4) AN/URD-4 evaluation at the SwRI shipsite.  The GFE crossed spaced
loop antenna was evaluated at the full-scale simulated shipsite in the HF/VHF
range.  Antenna tuning techniques were investigated to provide spaced loop
sensitivity enhancement in the 2 to 8 MHz range.  The AN/VRD () rotating
spaced loop was evaluated over the 2 to 10 MHz range on the simulated
DASH deck of the shipsite.  DF calibration services were performed on the
USS ROBERTS and USS ROAN.  In addition, the AN/BRD-7 was evaluated
at SwRI for both clean site and the shipsite over the design frequency range.
Abstract Text





Cross-polarized radiation from convex spherical antennas with a phase-
opposed field distribution
Title Text
Grinev, A. IU.Author Text
Radioelektronika, Vol. 15, pages 308-314, March 1972.Source Text
antenna radiation patterns, polarized electromagnetic
radiation, spherical antennas, elliptical
polarization, radio direction finders, radio signals
Keyword Text
Expressions derived for a convex spherical antenna having a maximum slope
of the difference  pattern in the equisignal direction show that the emitted field
is elliptically polarized and not equal  to zero in the plane normal to the
scanning plane.  The field is linearly polarized only in the two  main planes.
In the case of asymmetrical amplitude excitation, it is shown that the
presence of  an orthogonal field component of a spherical antenna leads to a
drift of the difference pattern zero  level during variation in the polarization






A novel slots-and-monopole antenna with a steerable cardioid patternTitle Text
Itoh, K., Cheng, D. K.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-8, No.
2, pages 130-4; March, 1972;  Syracuse University, NY.
Source Text
antenna radiation patterns, antennas, steerable
cardioid pattern, vertical monopole, mutually
perpendicular slots, horizontal  plane, vertically
polarized waves, weighting factors, pattern null,
shape, direction  finding, microwave frequencies, half
power beamwidth, slots and monopole antenna
Keyword Text
The outputs of a vertical monopole and two mutually perpendicular slots in a
horizontal  plane can be properly combined to yield a steerable cardioid-
shaped pattern for vertically  polarized waves.  The required weighting factors
for placing the pattern null in any desired  direction are presented in graphical
form.  The shape and the half-power beamwidth of the  steerable pattern are
examined.  This combination antenna unit offers important advantages  in






AN-TRD-26 Direction FinderTitle Text
Jaffe, HaroldAuthor Text







An Experimental Study of a Balun-Fed Open-Sleeve Dipole in Front of a
Metallic Reflector
Title Text
King, H. E. and Wong, J. L.Author Text




The characteristics of a Alun-fed open-sleeve dipole mounted in front of a
metallic reflector for operation in the 225 to 400 MHZ band are investigated.  A
parametric study is made of the VSWR response as a function of dipole and
sleeve diameter, sleeve length, and sleeve-to-dipole spacing.  It is shown that
an open-sleeve dipole can be operated over a bandwidth of 1.8:1 as compared
with an operating bandwidth of approximately 1.25:1 for a conventional
cylindrical dipole with the same diameter.  Pattern and gain data are
presented for an open-sleeve dipole mounted in front of a flat metallic reflector.
 Preliminary results on mutual coupling effects are also discussed.  (Authors'






High resolution measurement of microwave refraction on short
tropospheric paths
Title Text
Lees, M. L.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-20, No. 2, pages
176-81, March, 1972; Weapons Research Establishment, Salisbury, SA,
Australia.
Source Text
atmospheric electromagnetic wave propagation, electric
variables measurement,  electromagnetic wave
refraction, microwave measurement, radiowave
propagation,  tropospheric electromagnetic wave
propagation, high resolution measurement, microwave
refraction, short tropospheric paths, angle of
arrival, angle of fire, accuracy, angular measurement,
effects of random atmospheric  turbulence, short line
of sight paths, radiowave propagation, electromagnetic
wave  refraction
Keyword Text
A method of measuring angle of arrival, or angle of fire, of a microwave signal
transmitted over a short line-of-sight path is described.  The method used is
similar to that  employed in conical scan, or simultaneous lobing, radars.
Accuracy in angular  measurement is achieved by utilizing the portion of the
antenna pattern in which the gain  function varies rapidly with angle.  Using 4-
ft aperture antennas operating at 35 GHz on  a 6/sup 1///sub 2/-mi path, angle
of fire is detected linearly with an accuracy of +or-0.010  degrees, and the
resolution may be as good as +or-0.002 degrees.  The effects of random






Small Sample Method for Rapid CEPTitle Text
McElhowe, D. H. and Tottora, R. D.Author Text
Electronic Warfare, vol. 4, no. 2, pp. 6-7, March 1972.Source Text
Keyword Text
This article is concerned with the problem in direction finding of deriving an
empirically accurate estimate of Circular Error Probably (CEP)1 from a set of
three observed Lines of Position (LOP).  We have investigated this procedure
under the assumption that there is no computer available, hence we seek
simple non-mathematical technique.  There is such a technique presently in
the field and we will propose an improvement to that method.  Although the
current Army thrust is toward increased usage of the electronic computer in
direction finding algorithms, there are still many cases where such machines
are either not available or not cost effective.  Furthermore, because the
automated systems usually use some sort of maximum likelihood or least
square technique in which the variance of the bearing error is estimated from
current observations, there is some difficulty in using them when only three
bearings are involved since this small number of observations often caused
the variance (hence the CEP) to be badly underestimated.  While small radii
are pleasing to the supported commander, we must strive to made our
product as consistent and valid as possible and currently this is a fifty percent
level 2CEP.  The procedure has application in three station, ground-based
systems as well as non-computerized airborne systems.  In the latter case,
we would use the procedure to give initial estimates.  First we shall described
the current technique; then we will introduce the suggested improvement.
Finally, we shall report the results of a simulation comparing the two
methods.  The current field method is quite simple and very straight.







Polarization Mismatch Errors in Radio Phase InterferometersTitle Text
Muehldorf, E. I., Teichman, M. A., and Kramer, E.Author Text
IBM Corp., Manassas, VA., IEEE Trans. Aerosp. and Electron. Syst., vol.
AES-8, no. 2, pp. 135-41, March 1972.
Source Text
interference, tracking systems, polarization mismatch
errors, radio phase interferometers, position location,
unknown emitters, calibration emitters, induced phase
difference, interferometer antennas, mechanical
misalignment, power loss, closed form expressions
Keyword Text
An analysis is presented which deals with the effects of polarization
mismatch errors on the accuracy of a phase interferometer used for position
location of unknown emitters relative to known calibration emitters.  Closed-
form expressions for the induced phase difference between interferometer
antennas are derived for several combinations of receiving and transmitting
antenna polarizations.  Errors contributed by mechanical misalignment
between antennas, as well as effects of power loss attributable to polarization
mismatch, are also considered.  The analysis leads to the conclusion that
circularly polarized interferometer and transmitter antennas are best suited for
the position location application.  If it is assumed that polarization tracking of
the interferometer antennas is not available.  It is shown that a reasonable
amount ellipticity can be tolerated before the phase error becomes significant.







Trade Study Report for Advanced Survival Avionics Package.   <NOTE>
Final Report.  Jun 71-Mar 72
Title Text
no authorAuthor Text
Final Report:  Avco Corp Cincinnati Ohio Electronics Div.  Report 80045-
USQ11/372-ASD-TR-72-81, 330 pages; March, 1972.
Source Text
rescue beacons, position finding, air sea rescue
beacons, survival (personnel), target  acquisition,
loran, radio relay systems, communication satellites
(active), transponders,  denfification systems, mission
profiles, jungles, coding, pilots, radio beacons,
direction finding, radar equipment, global
communication systems, airborne, radio  transmission,
radio repeaters, balloons, hyperbolic navigation,
An/ARA-59, avionics, downed aircraft, pilots,
interrogation, omega navigation systems,  search and
rescue, TACAN, NTISDODXD
Keyword Text
This report discusses in critical detail all of the potential systems proposed
for the  Advanced Survival Avionics Program and supports in great detail the
reasoning for going  with the prototype brass board models configuration in
the proposal entitled Search and  Rescue Avionics Package (Phase IIB) The
models shall be representative of two major,  prime item equipment groups:
The distress Incident Locator Group (DILG) and the  Survivor Locator Group
(SLG) The models will demonstrate the feasibility to provide,  at a central
location, distress coordinates (Lat/Long) and the aircraft denfification.  In  final
form, an aircraft deployed package (DILG) will receive Omega navigational
signals,  combine pre-inputted aircraft denfification data and retransmit the
data via satellite and  airborne relay to a Search and Rescue (SAR) Center.
Upon receipt of this information,  the SLG package consisting of a Survivor
Locator Device (SLD) and companion  equipment aboard a Rescue Aircraft
will provide cooperative, aircraft commanded tone  coded response from SLD
real time, multi and single target display of range and bearing  to the SLD (or
survivor). When the aircraft is within approximately two miles, the exact






The potential application of space technology to the radio tracking and
biotelemetry of  unrestrained animals.
Title Text
Pascucci, R. F., Liskov, N. A., Garvin, L. E.Raytheon Co., Equipment
Div., Wayland, Mass.
Author Text
In:  Remote sensing of earth resources; Proceedings of the Conference on
Earth Resources, Observation and Information Analysis Systems, Tullahoma,
Tenn., March 13, 14, 1972. Volume, 1. (A73-17126 05-13) Tullahoma, Tenn.,
F. Shahrokhi, University of Tennessee, 1972, pages 219-247, 1972.
Source Text
biotelemetry, satellite tracking, technology
utilization, wildlife radiolocation, animals, Doppler
effect, earth orbits, economic factors, remote sensors,
















Portable Loran Repeater Pinpoints Vehicle PositionTitle Text
AnonymousAuthor Text
Electronic Design, vol. 20, no. 7, p. 19, April 1972.Source Text
Keyword Text
An advanced repeater that receives transmissions from a standard Loran
system and retransmits them in the UHF band has been developed for the
U.S. Air Force by Electronic Communications, Inc., St. Petersburg, Fla.
Known as Lorets-an abbreviation for Loan retransmission system-the new unit
can be placed in any vehicle or even on a person, backpack style, and send
signals that pinpoint the bearer's position.  (Abstract source unknown, formal






Radio Direction FindingTitle Text
AnonymousAuthor Text




This manual prescribes basic radio Direction Finding (DF) principles and
techniques for personnel responsible for the employment and operation of DF











EDN, vol. 17, no. 7, p. 17, April 1972.Source Text
Keyword Text
Two uniqueness theorems are presented for those electromagnetic fields that
are magnitude-integrable functions of time.  In such cases, one may draw
stronger conclusions than are allowed by the classic uniqueness theorems;
e. g., the tangential components of such fields on any mathematical surface
contained in a bounded dielectric material uniquely determine the fields at all
other points in the dielectric both inside and outside the mathematical
surface.  Moreover, we may conclude that both the location and the strength
of any sources imbedded in the dielectric are also uniquely determined.
These results imply, for example, that the size of the antenna aperture does
not place a fundamental limitation on the resolution capability of a radar







Signal Spectrum in a Mobile Ground Communications System when the
Subscriber's Antenna Velocity Fluctuates
Title Text
Bilenko, A. P. and Pakhomov, I. V.Author Text
Telecommunications and Radio Engineering, vol. 26/27, pp. 64-66, April 1972.Source Text
Keyword Text
The influence of mobile station antenna velocity fluctuations on signal energy
spectrum in a ground communications system is investigated, and
expressions are obtained whereby the influence can be evaluated







Radar and Communication Antenna Siting for Low-Angle Radiation at
High Frequencies
Title Text
Booker, H. G., Crain, C. M.Author Text
Rand Corp Santa Monica Calif.  Report R-866-PR, 40 pages; April, 1972.Source Text
antennas, site selection, high frequency, terrain,
polarization, angle of arrival, radar  antennas,
diffraction, radio transmission, rand project, NTISAF
Keyword Text
It is sometimes assumed that to obtain good low-angle radio transmission
and reception  at high frequencies one must use vertical polarization and have
an extensive, horizontal,  highly conductive foreground, such as an ocean
surface. In the absence of such a surface,  use may be made of inland sites
having a sloping foreground, combined with distant level  terrain. The theory
presented here suggests that the angle of slope of inland sites should  be four
times the minimum angle of elevation for which coverage is required, so that







Monopulse Direction finding Part IITitle Text
Bullock, L. G., Oeh, G. R. and Sparagna, J. J.Author Text
Electronic Warfare, vol. 4, no. 2, pp. 12-13, pp. 40-41, April 1972.Source Text
Keyword Text
This is the concluding article which presents a summary of the techniques
used to determine the angle of arrival of an intercepted pulsed signal.  In the
first article, Part I - Medium Accuracy Frequency Independent DF Systems,
three medium accuracy frequency independent DF systems were discussed.
In this article, Part II - High Accuracy Frequency Dependent DF Systems,
concepts based on interferometry principles are considered.  The broadband
aspects of these techniques are discussed to indicate the implementation,
frequency dependence and direction finding processing techniques available.






Mode Coupling in Partial Reflections from the Ionosphere at Vertical
Incidence
Title Text
Connolly, Denis J. and Tanenbaum, B. SamuelAuthor Text
Radio Science, vol. 7, no. 4, pp. 457-64, April 1972.Source Text
Keyword Text
The effect of mode coupling has been calculated for radio waves partially
reflected from the lower ionosphere at vertical incidence.  Calculations were
made for parameters appropriate to the partial reflection experiments
[Belrose, 1970].  The four reflection coefficients (two direct and two coupled)
are calculated for a plane discontinuity using a matrix perturbation analysis.
The ratios of coupled to direct reflection coefficients are calculated for a
general one-dimensional reflecting layer using the coupled equations of
Clemmow and Heading [1954].  At the highest electron density considered,
104 cm-3, about 10% of the reflected extraordinary wave amplitude might be
due to coupling from the incident ordinary wave.  The effect is smaller at lower
electron density.  (Abstract source unknown, formal literature, English






A Miniature 30-MHz Collar Transmitter for Small AnimalsTitle Text
Corner, G. W. and Pearson, E. W.Author Text
Journal of Wildlife Management, vol. 36, no. 2, pp. 657-661, April 1972.Source Text
Keyword Text
The construction of a miniaturized pulsing transmitter, modified from an earlier
design, is described.  The transmitter with its antenna collar has a volume of
0.7 cc, weighs 1.5 grams, and costs about $25.50, including labor.  An
instrument package for rats containing transmitter, collar, 350-milliampere-
hour (mah) battery, and waterproof covering weighs 6.5 grams, has a volume
of 1.4 cc, and normally transmits signals for 800 to 1,700 feet over rolling
grasslands for 18 to 30 days.  The package appears to cause no gross
behavioral changes in instrumented rodents as small as 60 grams body







Excitation of Parametric Instabilities by Radio Waves in the IonosphereTitle Text
Fejer, J. A. and Leer, E.Author Text
Radio Science, vol. 7, no. 4, pp. 481-491, April 1972.Source Text
Keyword Text
The excitation of parametric instabilities by radio waves in a magneto plasma
is discussed.  A uniform medium is assumed and linear approximations are
used.  Excitation by a pump wave of ordinary polarization is hardly affected by
the magnetic field.  Low or zero frequency ion waves and high frequency
Langmuir waves are excited simultaneously.  For an extraordinary pump
wave, the excited high frequency electrostatic waves are in the Bernstein
mode.  The threshold is slightly higher and excitation can occur only within
certain "allowed" frequency bands.  A new type of parametric instability in
which the excited waves are electromagnetic in nature and which is more
strongly affected by the inhomogeneous nature of the medium is discussed







Vehicular Location SystemTitle Text
Fraser, E. C.Author Text
1972 Carnahan Conference on Electronic Crime Countermeasures, University








Biological clocks in animal orientation and in other functions.Title Text
Haffmann, K.Author Text
Conference:  International Symposium, Wageningen, Netherlands, April 26-
29, 1971.  Conference Proceedings published in Circadian Rhythmicity;
Published by Center for Agricultural Publishing and Documentation,
Wageningen, Netherlands, pages 175-204, 1972. Discussion, pages 204,
205, 1972.  Author employed:  Max-Planck-Institut fuer
Verhaltensphysiologie, Erling-Andechs, West Germany
Source Text
activity cycles (biology), bio-control systems,
circadian rhythms, orientation, celestial navigation,
geomagnetism migration sensorimotor performance
Keyword Text
Attention is given to functions that show periodicities corresponding to those
of the environmental  cycles and which reflect general principles.  Emphasis
is placed on the circadian clock, but  biological cycles with other cycle
lengths are discussed when appropriate.  Biological clocks in  celestial
orientation, sun compass orientation in birds and other animals, moon and
star compass  orientation, and direction finding by the earth's magnetic field
are considered.  The function and  mechanism of clock-controlled pupal






An X-Band Signpost Vehicle Location SystemTitle Text
Kaplan, G. S. and Staras, H.Author Text
Proceedings of the 1972 Carnahan Conference on Electronic Crime
Countermeasures, University of Kentucky College of Engineering, April 1972.
Source Text
Keyword Text
A technique for tracking the motion of a randomly moving vehicle with the aid
of electronic signposts deployed throughout a heavily built-up urban area is
presented.  Signpost emplacement, data rates, mutual interference between
signpost elements and other system parameters are described.  The results
of specific field test in the City of Philadelphia performed under contract to
DOT are highlighted and a comparison with other vehicle location technique is







An X-Band Signpost vehicle location system.Title Text
Kaplan, G. S., Staras, H.Author Text
RCA Lab, Princeton, NJ, Kentucky University, Office Research Engineering
Service, Bull UKY 98, April 1972, pages 62-66, 1972.
Source Text
radio direction finding, vehicles, vehicle location
system
Keyword Text
A technique for tracking the motion of a randomly moving vehicle with the aid
of  electronic signposts deployed throughout a heavily built-up urban area is
presented.   Signpost emplacement, data rates, mutal interference between
signpost elements and other  system parameters are described.  The results
of specific field tests in the City of  Philadelphia performed under contract to







Improved image position sensor for high resolution optical trackingTitle Text
Lim, Y. S., Subramanian, M.Author Text
Applied Optics, Vol. 11, No. 4, pages 890-4; April, 1972.  Bell Telephone
Labs. Inc., Whippany, NJ.
Source Text
optical radar, optical systems, image position sensor,
high resolution optical tracking, narrow beamwidth,
laser source,  microwave source, rotating mirror,
nonlinear, saturation effects
Keyword Text
The narrow beamwidth of a laser source can provide advantages, relative to a
microwave  source, in applications such as short range, high angular
resolution trackers.  In such  applications, an image position sensor (IPS) is
used which senses the angle of arrival of  the optical radiation from the target.
 It is shown analytically and empirically that, in the  case of a rotating mirror
IPS, cross coupling between azimuthal and elevation channels as  well as
nonlinear and saturation effects result when the image displacements on the
rotating mirror are large compared to the image size.  The performance of the
rotating  mirror IPS and consequently that of the tracker has been greatly
enhanced by incorporating  a computer generated variable density spatial filter






Discrimination of complex signals in a non-coherent system of echo
bearing.
Title Text
Malyarevskii, N. M.Author Text
Radioelektronika, Vol. 15, No. 4,  pages 511-514,  April 1972.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text






Potential applications of coherent processing of random signalsTitle Text
Mel'nik, Yu. A.Author Text
Radiotekhnika i Elektronika, Vol. 17, No. 4, pages 737-41, Translation:
Radio Engineering and Electronic Physics, Vol. 17, No. 4, pages 575-8; April,
1972.
Source Text
coherence, radio direction-finding, radiowave
propagation, signal processing, coherent processing,
random signals, phased interferometer, spatial
selectivity
Keyword Text
The possibility of extending the use of the methods of spatial-temporal
processing of  signals to the reception of radio-thermal radiation is discussed.
 In the case of observation  of moving objects in the near zone, the phased
interferometer possesses range resolution  even in the direction of the object's
motion.  An expression is given for the ambiguity  diagram as well as a







Electrostatic Resonances Associated with the Maximum Frequencies of
Cyclotron-Harmonic Waves
Title Text
Muldrew, D. B.Author Text
Journal of Geophysical Research, vol. 77, no. 10, pp. 1794-1821, 1 April 1972.Source Text
Keyword Text
Resonances associated with the maximum frequencies of cyclotron-harmonic
waves (Bernstein modes) are observed on Alouette and Isis ionograms at both
high and low latitudes; these are called the fQn resonances.  Dispersion
equations for oblique propagation in a hot magnetoplasma have been used to
do ray tracing at frequencies near fQ2.  The waves responsible for the observed
resonance effects have group velocities that are very nearly equal to the
satellite velocity for the duration of the observed resonance; in contrast, other
workers using ray tracing have found that the group velocity for the plasma-
frequency and upper hybrid-frequency resonances changed considerably in a
time equal to the observed resonance duration.  The decay of the observed
resonance with time is not due to Landau or collisional damping and hence
may be due to spatial spreading.  At low latitudes, the fQn resonances usually
float, that is, the signals are weak immediately after the transmitter pulse.
The resonance signals also often exhibit an interference pattern.  (Abstract






Detection of FSK Signals Using Linear FM Dispersion MethodTitle Text
Murarka, NarayanAuthor Text
Radio Science, Proceedings Letters, vol. 7, no. 4, pp. 469-70, April 1972.Source Text
Keyword Text
A new signal processing technique for the detection of FSK signals in white
Gaussian noise is presented.  The new feature of this technique is that the
receiver FSK signal waveforms are first converted into new waveforms and the
detection is carried out by using an appropriate matched filter matched to the
new waveforms.  The waveform conversion approach at the receiver is
advantageous since the required matched filter for the new waveform is
realizable more readily than that for the FSK waveforms.  (Abstract source






Anharmonic Frequency AnalysisTitle Text
Paul, A. K.Author Text
Mathematics of Computation, vol. 26, no. 118, pp. 437, April 1972.Source Text
Keyword Text
A new numerical method of frequency analysis is described, designed mainly
to search for discrete frequencies in a time series.  An integral transform is
applied twice to the data for different reference times.  A complex amplitude
within a selected narrow frequency band is obtained for each transform.  The
frequency is then determined from the phase change of the complex
amplitude over the difference of the two reference times.  Very high precision
is obtained, which is demonstrated in two examples.  (Abstract source






Comments on Active Loop-Dipole AerialsTitle Text
Rangole, P. K.Author Text
Proc. IEE, vol. 119, no. 4, April 1972.Source Text
Keyword Text
In a recent paper [Proc. IEE, 1971, 118, (12), pp. 1698-1710], theoretical work
on aerials possessing height-reduction properties at resonance is reported.
Out of six ways of incorporating a transistor in these structures, only three
are claimed to have the above property.  The derivations in Appendix 12.1
(particularly eqns. 28, 29 etc.) suggest that the active device has been used
in a common-emitter configuration in the fed-emitter collector-loop monopole.
This separates the d.c. earth from the a.c. earth, and may be one of the
additional reasons for the experimental values being less than those
theoretically calculated.  (Author's abstract, formal literature, English






Position Determination from Hyperbolic Navigation SystemsTitle Text
Robinson, T. C.Author Text




A method based on Sodano's inverse solution of geodesics for determining
geodetic positions from hyperbolic navigation time differences is derived to an
accuracy of 0.005 sec of arc.  The inverse problem is also solved.  Hyperbolic
coordinates can be transformed directly to universal transverse Mercator
coordinates by proper application of the universal transverse Mercator scale







Artificial Heating of the Lower IonosphereTitle Text
Showen, R. L.Author Text
Journal of Geophysical Research, vol. 77, no. 10, pp. 1923-1933, 1 April 1972.Source Text
Keyword Text
The lower ionosphere has been heated in a controlled experiment at the
Arecibo Observatory.  A 1-Mw 40-MHz transmitter causes detectable heating
from 80 to 120 km, and at 90 km the ambient electron temperature can be
doubled.  The 430-mHz radar backscatter system is used to measure the
increase in electron temperature.  Heating can be observed only in the
daytime when the E region is present.  Experiments with heating pulse
lengths of 0.5-5 msec by collisions of the electrons with neutral molecules.
Profiles of the deduced electron-neutral collision frequency are given.  Thermal
relaxation times are measured to determine the cooling parameter G, and the
results agree with cross-modulation experiments at lower altitudes.  (Abstract






Principles of Jamming and Electronic ReconnaissanceTitle Text
Shustov, L. N. and Vakin, S. A.Author Text
Electronic Warfare, vol. 4, no. 2, pp. 38-39, April 1972.Source Text
Keyword Text
The book is the first work in which with the using of contemporary
mathematical methods there is systematically expounded the theory of
jamming and electronic reconnaissance. In a considerable part it is based on
the original investigations of the authors. Information, power and operational-
tactical criteria of the effectiveness of means and methods of the creation of
interference are examined.  Methods of the estimate of information loss,
applied by means of active jamming to radar stations operating in scanning
conditions, are described.  Different forms of active jamming on the channel of
angular tracking of radar (monopulse and with conical scanning) are
investigated.  Peculiarities of functioning radar systems of automatic tracking
in the direction with the action of special interference signals are examined.
Methods of the creation of active jamming to systems of automatic range and
speed tracking are discussed.  An estimate of different forms of interference
signals to radio links of communication and command control is given.
Calculation relationships are derived which allow estimating the necessary
quantity of dipole reflectors for the suppression of radar of different
assignment, including and pulse-coherent radar.  Principles of the application
of radar traps in different links of control system by means of antiaircraft







Automatic Vehicle Surveillance SystemsTitle Text
Wilent, C. E.Author Text
Proceedings of the 1972 Carnahan Conference on Electronic Crime




A number of systems have been proposed for monitoring the location of motor
vehicles.  Most of these are applications of conventional surface navigation
techniques which fail to take advantage of the fact that vehicles are
constrained to operate in a network of fixed streets and roadways.  In the
proposed system, measured data is correlated with these known path
constraints to produce optimum estimates of vehicle position.  The advantage
of the approach discussed in this paper is the cost effectiveness of
minimizing the requirements on vehicle-borne hardware at the expense of
increased software complexity.  It is shown that the data processing can
readily be accommodated by a timesharing (non-dedicated) computer
system, making this system uniquely suited to small fleet users and small







Automatic vehicle surveillance systems.Title Text
Wilent, C. E.Author Text
TRW Systems Group, Redondo Beach, Calif, KY Univ, Off Res Eng Serv, Bull
UKY 98 April 1972, pages 67-71, 1972.
Source Text
radio direction finding, vehicles, vehicle surveillanceKeyword Text
A number of systems have been proposed for monitoring the location of motor
vehicles.   Most of these are applications of conventional surface navigation
techniques which fail  to take advantage of the fact that vehicles are
constrained to operate in a network of fixed  streets and roadways.  In the
proposed system, measured data is correlated with these  known path
constraints to produce optimum estimates of vehicle position.  The advantage
of the approach discussed is the cost effectiveness of minimizing the
requirements on  vehicle-borne hardware at the expense of increased software
complexity.  It is shown that  the data processing can readily be






Some Characteristics of Mobile Radio Propagation at 836 MHZ in the
Philadelphia Area
Title Text
Black, D. M. and Reudink, D. O.Author Text




Mobile radio propagation tests were carried out at 836 MHZ from a base
station in downtown Philadelphia, Pa., to a mobile which traveled on the city
streets.  It was found that the median signal power tends to fall off as R-3 for
distances greater than 1 to 2 mi from the base station antenna.  The mean
received-signal level was found to be approximately log-normally distributed
with a standard deviation varying from 5 to 10 dB, where the higher values
were observed close to the base station.  (Abstract source unknown, formal






Interferometer Visibility ScintillationTitle Text
Cronyn, Willard M.Author Text
The Astrophysical J., vol. 174, pp. 181-200, 15 May 1972.Source Text
Keyword Text
The relationship is developed between the spatial structure of random
variations in refractive index, the spatial and temporal structure of the complex
visibility  function, and the intrinsic angular size of a source.  The application
is primarily to radio scattering in the interplanetary and interstellar media,
where the variations in refractive index are proportional to the irregular
structure of electron density.  However, the basic theory is relevant to any
type of radiation whose coherence properties can be measured with an
interferometer.  An important conclusion is that analysis of the visibility
scintillations of an interferometer whose baseline is σ will yield information
about structure as large as SS-0115/1.5, in contrast to intensity
scintillations which only give information about structure smaller than about
0.3 times the Fresnel radius.  It is shown that realistic observation time and
baselines will conclusively distinguish between power-law and Gaussian
spectra for the small-scale structure of the interplanetary electron density.
The limitation imposed by the irregularity structure on the coherent integration
time for a long-baseline interferometer is discussed.  (Abstract source






Digital Simulation of Monopulse Angle Tracking with Multipath
Propagation
Title Text
Dunlap, S. and Pope, B.Author Text
Report No. AMICOM-RE-TR-72-9, AD748384, Contract No. TASK-




This report documents recent efforts in digital computer modeling of multipath
propagation effects on a modern tracking radar.  Specific questions on the
role of the earth dielectric constant and surface roughness are considered.
Several earth  models are also considered, including a flat smooth surface,
smooth 4/3 radius spherical surface dn a 4/3 radius spherical earth with rough
surface.  Two basic scattering models are considered, specular reflection with
is coherent in nature and diffuse reflection with is noncoherent.  (Abstract






Computation of Dispersion Curves for a Hot Magneto plasma with
Application to the Upper-Hybrid and Cyclotron Frequencies
Title Text
Estabrooks, M. F. and Muldrew, D. B.Author Text
Radio Science, vol. 7, no. 5, pp. 579-586, May 1972.Source Text
Keyword Text
Rapid calculations of the dispersion relation can be made for a hot,
Maxwellian electron magneto plasma, with collisions and for any angle β
between the wave normal and static magnetic field without using the low-
temperature or the quasi-static approximations.  The dispersion equations of
Lewis and Keller [1962] are discussed and interpreted for the purpose of
computer programming; these equations are valid for a Vlasov-Maxwellian
plasma and contain a particle-preserving collision term.  Examples of
dispersion curves for homogeneous plane waves show: (1) protrusions from
some refractive-index surfaces and (2) the usual multiplicity of solutions for a
Maxwellian plasma when the real and imaginary components of the refractive
index are of similar magnitude.  For a wave frequency 1.11 times the plasma
frequency and about 1.78 times the gyrofrequency, a minimum is found in the
collisionless damping at β = 0º and a maximum is found at about β = 14º.
Three alternatives for the gyroresonance observations on topside ionograms
can be found from a study of the dispersion curves near the gyrofrequency:
(1) an energy transfer between the highly damped whistler mode and
electrons in the vicinity of the sounder, (2) the field resulting from the
multiplicity of solutions mentioned above, and (3) an evanescent field.






Measurements of Horizontal Drifts in the E and F Regions at Millstone
Hill
Title Text
Evans, J. V.Author Text
Journal of Geophysical Research, vol. 77, no. 13, pp. 2341-2352, 1 May 1972.Source Text
Keyword Text
At Millstone Hill (42.6ºN, 71.5ºW) an oblique-incidence incoherent-scatter
radar system has been employed to observe the drift of the ionospheric
plasma in the E and F regions in directions across the earth's magnetic field.
These measurements yield the true macroscopic motion of the ions rather
than the motion of waves impressed in the plasma, but, owing to sensitivity
limitations, measurements could be made only during the daytime when the
electron density is large.  It is found that the drift appears to be independent
of altitude above about 180 km; this result suggests that the drift is caused by
an electrostatic field.  On the average the drift has an amplitude of about 25
m/sec (1 mv/m), and the direction rotates in a clockwise sense through 360º
in 12 hours.  The drifts observed at 130 km appear similar to the drifts in the F
region, but in azimuth the direction lags behind the drift observed in the F
region by 50º-60º.  It appears that the electric field responsible for the drift in
the F region is generated in the E region by the dynamo action of the solar
semidiurnal (2, 2) tidal oscillation.  One day electric fields of magnetospheric
origin developed following a magnetic storm sudden commencement.  The
clockwise progression of the drift was then reversed, and the drift reached 200
m/sec toward the west. This motion may be connected with the reported
sunward surges of the plasma in the plasma sphere bulge at times of







Reflection conditions of a Radiowave Propagated Obliquely through a
Horizontally Stratified Ionosphere
Title Text
Foley, G. and Jones, T. B.Author Text




The propagation of a radiowave at oblique incidence through a horizontally
stratified anisotropic ionosphere is discussed in terms of the Booker quartic
equation (BOOKER, 1938).  When the effects of electron collisions are
included in the analysis the reflection and coupling points are located in the
complex X-plane away from the real axis.  The behavior of the reflection and
coupling levels in the complex X-plane as the angle of incidence and direction
of propagation are varied are presented for the special case of Z = 0 and for
the general case when the effects of electron collisions are included.







Optical and Electronic Instruments for Spacecraft Orientation and
Navigation
Title Text
Ivandikov, Ya. M.Author Text
Joint Publications Research Service, Washington, D.C. Report 177 pages;
May, 1972.
Source Text
star trackers, reliability (electronics), spacecraft
instruments, spacecraft guidance,  spacecraft control,
unmanned spacecraft, spacecraft trajectories, Electro-
optics, space  navigation, USSR, translations, NTISJPRS
Keyword Text
The book presents basic information about electron-optical instruments--
direction-finders  used for the orientation and navigation of space vehicles. The
general principles of the  most widely used instruments are reviewed: electron-
optical local-vertical plotters and  instruments for orientation on the basis of
the sun, the planets and the stars. Practical  diagrams of instruments are
presented and some theoretical questions connected with the  selection and






Amplified Car Radio AntennasTitle Text
Johnson, G. K.Author Text
Radio-Electronics, pp. 37, May 1972.Source Text
Keyword Text
At the High Frequency Engineering Institute of the Technical University of
Munich, West Germany, experiments to integrate antennas with transistors
have let to the development of a new type of transistorized receiving antenna.
The director of this Institute, Prof. Dr. H. H. Meinke, prefers to describe the
invention as an "Active Antenna".  Active antennas have smaller dimensions
and a better signal-to-noise ratio than (conventional) passive antennas of the
same bandwidth.  This article should give you a better understanding of how
active antennas work.  The basic concept of active-antenna design is to
combine an active device (transistor) with an electrically short antenna.  This
concept gives a completely new dimension to the design of radiating
structures and makes it possible to create extremely small antennas.  The
sensitivity limit of a receiving system depends on the noise produced in the
first amplifying state as well as how the antenna system, including lead-in
and transformation circuits, is matched to the first amplifier state. With an
active antenna the first transistor in the receiving system is integrated with the
antenna's elements.  In this way a natural match between the first amplifying
state and the antenna can be obtained without disturbing the passive







Accuracy of statistical measurements of random field characteristics in
interferometric systems
Title Text
Karavaev, V. V., Sazonov, V. V.Author Text
5th All-Union Symposium, Methods of representation and machine analysis of
random fields and processes; Vilnyus, Lithuanian SSR, May 1972.
Transactions:  Russian, (A73-25001, 11-10), Section 4, pages 21-28, 1972.
Leningrad, Vsesoiuznyi Nauchno-Issledovatel`skii Institut
Elektroizmeritel`nykh Priborov.  (AIAA Technical Library)
Source Text
interferometry, radio interferometers, random signals,
signal measurement, statistical analysis,  amplitude
distribution analysis, bandpass filters, correlation
coefficients, radio beacons, radio  direction finders,











Massachusetts Institute of Technology, Cambridge Department of
Meteorology.  Report 72-7, 32 pages; May, 1972.
Source Text
ocean waves, power spectra, time series analysis,
Doppler effect, frequency modulation,  dispersion
relations, integral equations, simultaneous equations,
matrix algebra, direction  finding, theses, surface
waves, gravity waves, spectrum analysis, signal
processing, ocean surface, NTISN
Keyword Text
The paper considers the possibility of determining the directional energy
spectrum of  ocean surface gravity waves from a set of one-dimensional
spectra. The one-dimensional  spectra are in Doppler shifted frequency
domain and they are obtained from the signal  given by towing a measuring
device in different directions across a wave field.  An  attempt to solve the
integral equation involved approximating it by a set of simultaneous  linear










IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-8, No.
3, pages 258-263, May 1972; Standard Electrik Lorenz, Stuttgart, Germany.
Source Text
radio navigation, direction finding systems, Doppler
effect navigation systems
Keyword Text
Some applications of the Doppler effect are described in connection with a










IEEE Transactions on Aerospace and Electronic Systems, vol. AES-8, no. 3,
pp. 258-263, May 1972.
Source Text
Keyword Text
The simple Doppler-shift formula fD = v/λ shows that frequency changes (fD)
useful for actual practice have to be based on either rapid changes of the
distance between transmitter and receiver (v) or the application of very short
waves (λ), and this with high frequency stability.  Both conditions became
feasible only during the last twenty years because of rapid technological
progress.  Some applications of the Doppler effect are described in
connection with a number of modern radio-location systems.  (Abstract






Factors Affecting Frequency and Orbit Utilization by High Power
Transmission Satellite Systems
Title Text
Kuhns, Perry W., Miller, Edward and Malley, Thomas A.Author Text
in AGARD Aerospace Telecommunication Systems, Paris, France, Advisory




The factors affecting the sharing of the geostationary orbit by high power
(primarily television) satellite systems having the same or adjacent coverage
areas and by satellites occupying the same orbit segment are examined and
examples using the results of computer computations are given.  The factors
considered include: required protection ratio, receiver antenna patterns,
relative transmitter power, transmitter antenna patterns, satellite grouping and
coverage pattern overlap.  The results presented indicate the limits of system
characteristics and orbit deployment which can result from mixing systems.






High resolution measurement of microwave refraction on short
troposheric paths.
Title Text
Lees, Maxwell L.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-20, No. 2, pages
176-181, May 1972. Weapons Research Establishment, Salisbury, Australia.
Source Text
radio transmission, tropospheric paths, microwave
refraction
Keyword Text
A method of measuring angle of arrival, or angle of fire, of a microwave signal
transmitted over a short line-of-sight path is described.  The method used is
similar to  that employed in conical scan, or simultaneous lobing, radars.
Accuracy in angular  measurement is achieved by utilizing the portion of the
antenna pattern in which the gain  function varies rapidly with angle.  The






Improved Angular Ambiguity and Accuracy By Aperture-Modulation
Technique
Title Text
Louange, L. and Munier, J.Author Text
Electronics Letters, vol. 8, no. 9, pp. 233-5, 4 May 1972.Source Text
antenna arrays, time-domain analysis, antenna radiation
patterns
Keyword Text
A time-domain method for splitting the angular information received by an
antenna array is described, where an incident wave is divided into two
channels, corresponding to one pattern with low angular ambiguity and
another with improved accuracy.  Two capital ways of processing both these
signals are shown.  (Abstract source unknown, formal literature, English






Amplitude and Phase Measurements of Medium-Frequency Radiowaves
Reflected from the Lower Ionosphere (60-120 km)--I. E-Region
Title Text
Manson, A. H., Meeklah, J. S. and Rees, D. T.Author Text




Measurements of the amplitude and phase of reflected radiowaves at closely
spaced antennas are used to estimate the motion of E-region irregularities.
Experimental methods such as the amplitude drift experiment (MITRA, 1949)
and its developments are used: also phase techniques such as phase-height
analysis (FINDLAY, 1951) and angles of arrival determinations.  Diversity
effects (BRAMLEY, 1951) are also considered.  Three distinctive examples,
indicating different types of reflection structure, are discussed in detail.  For
each case there is good agreement between the amplitude and phase
determinations of velocity and associated parameters.  The consistency of
this comparison suggests that certain assumptions inherent in the amplitude
drift experiment at frequently justified in the E-region.  (Abstract source






Follow-the-Wire Marine Aid to Navigation System:  Report on an Initial
Demonstration  Installation.
Title Text
McIntosh, James A.Author Text
Final Report:  Coast Guard Washington D.C.  Report, 40 pages; May, 1972.Source Text
electric cables, position finding, coast guard
research, navigational aids, underwater object
locators, sensors, magnetic fields, cathode ray tubes,
direction finding, reliability  (electronics) ,follow
the wire navigation, leader cables, NTISSD
Keyword Text
A need exists for a short range, high accuracy marine navigation system for
use in  ice-covered rivers and channels.  One potential solution consists of an
energized cable laid  on a channel bottom precisely on the desired track line,
and sensing coils and display  equipment mounted on the ship to determine
and indicate the direction of the cable from  the ship. In particular, voltages
induced in the sensing coils by the cable's magnetic field  are used to
generate (by the Lissajous technique) a narrow ellipse on the face of a
cathode  ray tube.  The tilt angle of the major axis of this ellipse is indicative






Polarization Effects on Direction Finding Accuracy.  <NOTE> Final
Technical Report. 1  May 71-1 Apr 72
Title Text
Morgan, Lee A., Blackwell, Harry L.Author Text
Technical Report from:  Teledyne/Micronetics San Diego Calif.  Report R10-72-
AFAL-TR-72-165, 107 pages; May 1972.
Source Text
direction finding, polarization, radio compasses,
spiral antennas, information theory, accuracy, radio
interferometers, waveguides, antenna apertures,
probability density functions, pulse generators,
errors, modulators, interactions, cross polarization,
Monopulse antennas, time of arrival, NTISDODXD
Keyword Text
The results of a systematic investigation of the effects of polarization upon the
 accuracy of DF systems are presented. Detailed analysis of polarization
errors in phase  interferometer, amplitude Monopulse, and time-of-arrival
(TOA) systems was  performed. General error expressions for the first two
systems and a method of  computing the error for specific realizations of the
third were obtained.  It was found  that the sensitivity to polarization errors for
the interferometer can be completely  described by a single, measurable,
parameter of the antenna system.  A similar  description in terms of three
measurable parameters, valid for all but improbable large  errors, was
obtained for the Monopulse.  It was found that, under some conditions,
polarization effects can cause a statistically predictable time shift that is
describable by  a parameter of the TOA system.  A precise formulation of the
properties of a  `randomly' polarized field was developed.  Using this
formulation, and the descriptive  parameters previously defined, the probability
distribution of the error due to  polarization in a randomly polarized field was
computed for the interferometer and  Monopulse systems.  Measurements
were performed which verified the theoretical  predictions of polarization error






May - JuneMonth Text
Experiences with the Interrogation, Recording and Location System on
the American  satellites Nimbus 3 and 4
Title Text
no authorAuthor Text
Recherche Spatiale, Vol. 11, No. 3, pages 1-3; May - June, 1972.Source Text
aerospace instrumentation, artificial satellites, radio








Beverage-Element Array DevelopmentTitle Text
Reynolds, J. M.Author Text
Proceedings of the OHD Technical Review Meeting: High Latitude
Propagation Miscellaneous Propagation Topics, vol. II, U.S. Naval
Postgraduate School, Monterey, California, 3-4 May 1972.
Source Text
Keyword Text
A proposed constrained-lens beamforming system for a beverage-element
linear array that was reported in a previous paper was tested and found to be
unsatisfactory for operational use.  An improved beverage-element has been
developed and tested.  A 32-element linear array of the new elements has
been erected, flight tested, and deployed with an OTH back scatter radar.
Maximum height of the array above ground is 4 feet.  Measured antenna
patterns show very good power gain and low back lobes and sidelobes.  The
array has been deployed with a back scatter radar since September 1970.
Target detections during this period have been good and a significant
reduction in interference has been observed.  The array aperture is being
extended to 64 elements and a new beamforming system that develops 50
simultaneous beams in a 60-degree azimuth sector is being installed.  Cost
of the new system was found to be comparable to that of the constrained lens
type.  The array aperture is not quantized at any level in the beamforming
process and true element-by-element delay-line control of beam position is
employed.  A switching system is also being installed to reverse all beams
and place the 60-degree azimuth coverage in the back quadrant.  It appears,
based upon results obtained, that the RMS sidelobe level of a linear array of
beverage elements is significantly lower than that   linear from arrays of dipole
or log periodic elements.  Further, the importance of minimum RMS sidelobe
level and the effect of beamwidth and sidelobes on radar target detection,
resolution, and azimuth precision are analyzed, with the conclusion that
reduction of sidelobe levels can significantly improve the radar target data,
while beamwidth variations for a given aperture are not especially important.






Quasi periodic Scintillation in the IonosphereTitle Text
Slack, F. F.Author Text




The hypothesis is advanced that a regular cyclic type of fading seen
occasionally on chart recordings of HF and HVF radio frequency signals that
have penetrated the ionosphere is a special case of the more normal irregular
ionospheric scintillation.  Analysis of satellite signals containing this special
type of anomaly leads to a better understanding of ionospheric scintillation in
general.  The paper shows how properties of normal scintillation are
consistent with the two ray interference formula derived for the more orderly
pattern. As an illustration we have included the analysis of an ionospheric
irregularity appearing over Thule that provides height and electron density
measurement.  Emphasis is given to the part reflection plays in scintillation, a
process generally considered non-existent in HF and VHF propagation.







Amplitude Probability Distribution of Radio Waves Reflected From
Traveling Ionospheric Disturbances
Title Text
Srivastava, S. K., Pradhan, S. M. and Tantry, B. A. P.Author Text
Radio Science, vol. 7, no. 5, pp. 563-9, May 1972.Source Text
Keyword Text
In this paper, the amplitude distributions of the reflected radio waves, from
various portions of the traveling ionospheric disturbances (TID) superimposed
on small-scale irregularities, have been studied with the help of simultaneous
records of amplitude and phase patterns of vertically reflected echoes.
Amplitude distributions of reflected waves, related to different small portions of
TID are found to exhibit different types of well-known distribution, like
Rayleigh, Rice, and displaced Gaussian, while resultant distributions
corresponding to two successive small portions of the TID may have different
shapes, including the familiar M shape reported by many workers.  Further, in
some events, even three-peaked amplitude distributions are observed
depending upon the ratio of steady component to random component present
in the received echo and the nature of the reflecting surface.  (Authors'






The Application of a Pencil-Beam HF Phased Array to Diagnostic
Problems of the Disturbed Ionosphere
Title Text
Thome, G. D., Allen, E. M. and . Germain, R. L.Author Text
Proceedings of the OHD Technical Review Meeting: High Latitude
Propagation Miscellaneous Propagation Topics, vol. II, U.S. Naval
Postgraduate School, Monterey, California, 3-4 May 1972.
Source Text
Keyword Text
This paper reports some examples of diagnostic information collected with a
new type of HF radar, a coherent-pulse system using a large two-dimensional
phased array for receiving.  This system provides angular resolution of 2
degrees in azimuth and elevation at 10 MHZ, range resolution of 15 km, and
Doppler resolution of 0.08 Hz.  Instruments of this type have been used during
the past two years to study naturally occurring traveling ionospheric
disturbances, to track ionized barium clouds, and to study the disturbance
produced in the ionosphere by heating it with intense radio waves.  Data from
each type of observation are shown and discussed.  (Authors' abstract,






Astro-orientation of spacecraft.  Spacecraft orientation according to
reference celestial bodies  direction determination, noting successive
orientation permissible time intervals
Title Text
Beregovoi, G., Mitin, A.Author Text
Aviatsiia i Kosmonavtika, pages 36, 37, June 1972.Source Text
Astronavigation, celestial reference systems,
spacecraft guidance, error analysis, position errors,
spacecraft position indicators, time dependence
Keyword Text
Review of the theory of orientation of spacecraft by determining the directions
to celestial bodies  taken as references.  The orientation of spacecraft
according to the sun, planets, and stars is  describe noting factors which limit
the accuracy of such orientations.  Also discussed are such  questions as
the permissible time interval between successive orientations of a spacecraft
and the  permissible errors in referring the direction-finding instruments to the






Two Channel Direction Finder.  <NOTE> PatentTitle Text
Beukers, John M., Williams, Christian B.Author Text
Office of the Secretary of the Army, Washington D.C.  Patent-3 671 968, 4
pages; June 1972.
Source Text
direction finding, patents, antenna arrays, loop
antennas, Doppler systems, frequency  modulation
Keyword Text
The patent relates to a direction finder that includes two receiving channels
commutatively connected to different closely spaced antennas of a receiving
antenna array  such that the phase difference between the two receiving








Cole, H., Smith, R. and Walters, H.Author Text
Report No. RADC-TR-72-133, Contract No. F30602-72-C-0188, Sanders
Associates, Nashua, New Hampshire, June 1972.
Source Text
Keyword Text
This report describes a two-phase effort at the RADC AVA, New York test
site.  The fabrication, test and evaluation of two (2) experimental HF dual
diamond Beverage Antennas was accomplished during the first phase; the
design, fabrication, test and evaluation of a bi-directional beam forming
system for a 12-element Beverage Array was accomplished during the
second phase.  Significant factors evaluated were:  (1) Impedance; (2)
Bandwidth; (3) Mutual Coupling; (4) Termination Power Test.; (5) Launcher
parameter Variation Effects; (6) CW and Peak Power Test.; (7) Velocity
Constant.  The design parameters of the 12-way impedance transforming
power divider are given.  (Abstract source unknown, technical report, English






Statistical Analysis of Position-Fixing General Theory for Systems with
Gaussian Errors
Title Text
Cooper, D. C.Author Text
Proceedings of the IEE, vol. 119, no. 6, June 1972.Source Text
Keyword Text





Preliminary Investigation of Thomson Scatter Radar as  an Aid to High-
Frequency Direction Finding
Title Text
Goodman, John M., Gott, Edgar L., Morin, Kenneth W., Lehman,
Melvin W. and Piernik, Edward
Author Text
NRL Report 7385, AD 744-948, Naval Research Laboratory, Washington,
D.C., 6 June 1972.
Source Text
Thomson scatter, Faraday rotation, traveling
ionospheric disturbances, internal gravity waves,
electron density fluctuations, direction finding
Keyword Text
During 1970-71, a set of experiments was carried out to determine the
usefulness of Thomson scatter as an aid to direction finding.  Twenty-one
experiments were conducted, and approximately 102 hours of radar operation
were involved.  Although the radar elevation angles employed were quite small
(between 10 and 20 degrees), useful Faraday-rotation data were obtained, and
skeleton electron-density profiles were constructed.  A refined method for
deducing the electron density and the ratio Te/Ti is outlined in this report.  It is
shown that Thomson scatter can detect traveling ionospheric disturbances
over a highly oblique radar ray trajectory.  The format chosen to display the
disturbances is a plot of Faraday rotation isopleths which exhibit height
fluctuations as a function of  time.  Near the peak of the F layer the isopleths
are obscured by Faraday dispersion; nevertheless,  it is possible to obtain
some information by monitoring fluctuations in the position of the F2
maximum.  From a consideration of the theory of neutral gravity waves, it is
possible to relate F-layer height fluctuations to electron-density gradients in
the horizontal plane.  The knowledge of such gradients may be used to
predict bearing-angle fluctuations induced by traveling ionospheric






Superposition of Goniometric vectors on the radar image.
Radiogoniometric vectors superposition  on ATC Doppler radar image,
noting direction finding display availability and echoes  denfification
Title Text
Millot, M. and Neu, M.Author Text
International Conference Paris, France, June 26-30, 1972. Published in
Electronics and Civil Aviation, (A73-32426 15-21), Vol. 1,  pages 164-170,
1972.  Published by Editions Chiron, Paris, 1972.  Author Millot employed:
Societe Industrielle des Nouvelles Techniques Radioelectriques et de
l'Electronique
Francaise, Asnieres, Hauts-de-Seine, France; Author Neu employed:  Rohde
et Schwarz France, Paris, France.
Source Text
air traffic control, Doppler radar, radar imagery,
radio direction finders, Radiogoniometers, display
devices, plan position indicators, radar echoes, radio
echoes, video equipment
Keyword Text
The advantages of radio direction finding involve its ability to function in
conditions where radars  can only work with difficulty (e.g., certain types of
clouds, or a radar target so low that it cannot  be distinguished from a chain
of mountains).  On the other hand, a radio direction finder has  advantages if it
is desired to observe an aircraft which is outside the zone covered by a given
radar.  In this case, a bi-angulation or a triangulation, eventually superposed
on a radar image, is  of great interest.  In addition to the possibility of thus
putting a direction finding display at the  disposition of the controller, this
superposition represents a procedure of denfification of echoes  presented on






Mine Emergency Operations Program. Volume 1--Data Collection and
Field Testing.  Part A.  <NOTE> Summary Report. May 71-Jun 72
Title Text
no authorAuthor Text
Westinghouse Electric Corp., Baltimore, Md. Special Systems Bureau of
Mines, Pittsburgh, Pa., Office of Mine Safety Operations. Report DSC-SS-72-
9010-F1A, 299 pages; June, 1972.
Source Text
underground mining, search and rescue,
telecommunication, seismic detection, direction
finding, personnel detection, field tests, data,








Mine Emergency Operations Program. Volume 1--Data Collection and
Field Testing.  Part C--Appendixes to Electromagnetic Report.  <NOTE>
Summary Report. May 71-Jun  72
Title Text
no authorAuthor Text
Westinghouse Electric Corp., Baltimore, Md. Special Systems., Bureau of
Mines, Pittsburgh, Pa. Office of Mine Safety Operations., Report  DSC-SS-72-
9010-F1C, 156 pages; June, 1972.
Source Text
underground mining, search and rescue, direction
finding, electromagnetic noise, radio  receivers,
portable equipment, field test, telecommunication,








An Approach to Direction Finding Involving the Phase Coding of the
Received Signal Utilizing Complementary Sequences
Title Text
Todaro, Richard  ClarkAuthor Text
Naval Postgraduate School, Monterey, California, Masters Thesis, June 1972.Source Text
Keyword Text
Unambiguous accurate direction finding results are obtained by the  use of
large stationary antenna systems at the lower frequencies and by the use of
rotatable antennas at the higher frequencies.  While these techniques result
in good data they suffer from the fact that accuracy is generally a direct
function of the antenna size, that is, accuracy increases as the antenna size
increases.  A system is proposed which encodes the outputs of several
simple omnidirectional antennas and processes this modified signal to provide
angle-of-arrival data.  The processor not only provides the angle-of-arrival data,
but the received signal is preserved as a simultaneous output with the bearing
data.  The coding is accomplished utilizing complementary sequences and a
derivative of these sequences called orthogonal complementary sequences.
The technique is described in detail and a digital computer model was
developed to support the theory.  An approach to providing the required
direction finding data utilizing a phase coding scheme similar to that of
intrapulse modulation is proposed.  This phase coding technique is similar in
philosophy to that attributed to P. M. Woodward for active radar applications
and described by G. J. Sieren in his master's thesis.  Basically, this
technique consists of coding the outputs of several antennas, summing the
outputs and then simultaneously producing a pseudo autocorrelation and a
cross-correlation output.  The antenna outputs are coded utilizing a
complementary sequence.  The pseudo autocorrelation hereafter called
autocorrelation, is accomplished in the usual manner and the cross-
correlation is accomplished utilizing a totally orthogonal complementary
sequence generated from the original complementary sequence.  The output
of the matched cross-correlator will be zero and will be unique for a specified
angle-of-arrival of the signal.  Additionally, the output of the matched
autocorrelator will be replica of the incoming signal but of an amplitude equal
to twice the code length.  The angular resolution will only be limited by the
ability to physically produce differing sets of delays in the correlators.
(Abstract taken from author's opening paragraphs, thesis, English language,






A Shore Based Aid to Marine NavigationTitle Text
Allen, A.Author Text
IEE, Deutsche Gesellschaft Fur Ortung Und Navigation Ev., Institut Francais
De Navigation, et. al., International Conference on Advances in Marine
Navigational Aids, pp. 100-10, 25-27 July 1972.
Source Text
radio direction finding, radar systems, ships, radio
navigation, radio, marine systems, navigation,
secondary radar, evolution, data facility, shore based
air, marine navigation
Keyword Text
To provide an advisory navigation service form a fixed point.  Knowledge of the
ships positions and identities is necessary.  Together with a means of
communication.  Experience with secondary radar and a study of the
problems likely to arise as a result of its use for this purpose have resulted in
some system suggestions.  By way of example the characteristics for one
set of assumed requirements are derived.  The operational use of the system
is not discussed.  Two stages of evolution are envisaged.  The first stage
would provide only position and identity. In the second stage a data facility
derived form the RRE Adsel system would be added.  The first stage
equipment could be so designed that implementation of the second stage
would not e wasteful of the ship-borne or shore-based hardware.  (5







Admittance and Radiation Efficiency of the Human Body in the
Resonance Region
Title Text
Andersen, J. and Balling, P.Author Text
Proceedings of the IEEE, pp. 900-901, July 1972.Source Text
Keyword Text
By using the body as a monopole antenna the admittance and radiation
efficiency have been measured in the frequency range 30-70 MHZ.  It is
concluded that there are no resonance effects.  The efficiency is about -2 dB







International Conference on Advances in Marine Navigational AidsTitle Text
AnonymousAuthor Text
IEE, Deutsche Gesellschaft Fur Ortung Und Navigation Ev. Institute Francais
De Navigtion, et. al, 27-27, July 1972, London England.
Source Text
radio navigation, radio direction finding, radar
systems, satellite relay systems, data transmission
systems, sonar, sonic applications, ships, navigation,
marine systems, traffic control systems, engineering
applications of computers, berthing systems, anti-
collision, satellite data transmission, acoustic
transponders, magnetic compass, computerized bridge
system, scanned sonar, computer controlled traffic
systems, marine simulation, distress, search and
rescue, radar, DECCA navigator system, omega navigation
system
Keyword Text
The following topics were dealt with: Berthing Systems; Anti-collision
Systems; use of Satellite Data Transmission as an Aid to Navigation;
Acoustic Transponders, Computer Stabilized Magnetic Compass;
Computerized Bridge System; Scanned Sonar Systems; Computer Controlled
Traffic Systems; Marine Simulation, Radio Direction Finding; Marine Distress,
Search and Rescue; Marine Radar; the DECCA Navigator; System and the
Omega Navigation System.  Individual papers within the subject scope of this
journal will be abstracted in this or a subsequent issue.  (Abstract source






Military Potential Test of Single Station Position Location AssemblyTitle Text
AnonymousAuthor Text
Department of the Army US Army Security Agency Test and Evaluation
Center, Fort Huachuca, Arizona, July 1972.
Source Text
Keyword Text
The Single Station Position Location Assembly (SSPLA) is an advanced
development model of a HF interferometer single site location system
produced by Southwest Research Institute, San Antonio, Texas, Under U.S.
Army Electronics Command Contract number DAA B07-69-C0113.  The
interferometer and single site location system are designed to provide digital
and analog single site location capability using an FM/CW sounder for
ionosphere vertical height measurement.  This system varies from previous
SSL systems in that the ionospheric tilt is measured and incorporated in
every single site location measurement.  (Abstract source unknown, technical






Use of SW Receiving Antennas when they are Arranged in a CircleTitle Text
Arlamenkov, N. P.Author Text







VOR - TACAN Low Altitude Flight Check Summary.  <NOTE> Final
Report.
Title Text
Bassett, Frank W.Author Text
Final Report from:  Systems Research and Development Service:  Report
FAA-RD-72-73, 46 pages; July, 1972. Federal Aviation Administration,
Washington D C.
Source Text
flight paths, low altitude, navigational aids,
distance, measuring equipment,  Doppler navigation,
direction finding, errors, theodolites, statistical
data, TACAN, VOR, NTISFAA
Keyword Text
The report is a summary of flight check data of VOR-TACAN facilities during
the time  period of 1961 thru 1969. The data shown are taken from bearing
error curves contained  in the flight inspection reports at the Flight Standards
Service office in the Washington  Headquarters. The Mean and one sigma






DF'ing Using Short Baseline TOA TechniquesTitle Text
Brown, C. G.Author Text







Speed of Tropical Storms and Typhoons after Recurvature in the
Western North Pacific  Ocean
Title Text
Burroughs, Lawrence D., Brand, SamsonAuthor Text
Environmental Prediction Research Facility (Navy) Monterey Calif.  Report
ENVPREDRSCHFAC-TECH-PAPER-7-72, 38 pages; July, 1972.
Source Text
tropical cyclones, velocity, weather forecasting,
tropical cyclones, marine meteorology,  pacific ocean,
direction finding, acceleration, mathematical
prediction, North Pacific Ocean, storm tracks, NTISN
Keyword Text
Twenty-five years of tropical cyclone data (1945-1969) for the Western North
Pacific  were evaluated to determine the speed of movement characteristics of
tropical storms and  typhoons following Recurvature. The results show that
the acceleration of storms following  Recurvature is a function of the time of
year, the meteorological characteristics of the  storm, and the surrounding
synoptic environment.  Forecast equations derived by linear  regression
techniques are presented for the speed of movement of tropical cyclones 36






Wave Propagation and Dispersion in Space-time Periodic MediaTitle Text
Chu, R. S. and Tamir, T.Author Text
Proc. IEEE, vol. 119, no. 7, pp. 797-806, July 1972.Source Text
Keyword Text
The dispersion characteristics of electromagnetic fields are examined for
waves propagating in a medium with a permittivity which is modulated
periodically with respect to time and one spatial co-ordinate.  By taking a
guided-wave approach, which expresses the fields of arbitrary sources in
terms of a superposition of modal solutions, it is shown that many properties
of the individual modes may be inferred by means of wavenumber diagrams.
These diagrams are easily constructed for the special case of a vanishingly
small periodic modulation.  By using coupled-mode consideration, this
special case is extended to serve as a good approximation for finite
modulation amplitudes.  In addition to yielding information on the dispersion
character of modal fields, it is shown that the wavenumber diagrams may be
employed to extract the modal constituents of a plane wave scattered by a
layer containing a space-time periodic medium.  The principal far-field
components of waves excited by a localized arbitrary source embedded in
such a medium may also easily be obtained from the wavenumber diagrams.
The guided-wave approach, together with its associated wavenumber
diagrams, is thus shown to serve as a powerful tool in analyzing and
understanding a large class of phenomena, which includes the diffraction of
light by sound and parametric effects in nonlinear media, as well as other
aspects of wave interactions in material bodies. (Abstract source unknown,






Electromagnetic-Wave Propagation along a Horizontal Wire above
Ground
Title Text
Dos Santos, A. F.Author Text
Proc. IEEE, vol. 119, no. 8, pp. 1103-1109, July 1972.Source Text
Keyword Text
The electromagnetic-wave propagation along a horizontal wire in the presence
of a lossy ground is analyzed using a field approach.  It is shown that,
besides the proper solution, which has been considered by Kikuchi, the wave
equation admits an improper solution, which is the relevant one for the
Beverage antenna.  The dispersion equations for these two modes are derived
and solved by a numerical technique without making any assumptions about
the order of magnitude of the transverse wavenumber.  The validity of Kikuchi's
approximate method for evaluating the Fourier representation of the field
(quasi-TEM approximation) is discussed.  The results given by the theory for
the propagation coefficients of the two modes are compared with those
measured on a small-scale model.  (Abstract source unknown, formal






The Loop Antenna with Director Arrays of Loops and RodsTitle Text
Hansen, J.Author Text
Trans. IEEE, vol. AP-20, no. 4, pp. 516-517, July 1972.Source Text
Keyword Text
Experiments indicate that the gain of a Yagi-Uda Antenna arrangement
depends only upon the phase velocity of the surface wave traveling along the
director array and not to any significant extent upon the particular forms of the
director elements.  (Abstract source unknown, formal literature, English






Signal-to-Noise Performance of Cryogenic Electrically Small Receiving
Antennas
Title Text
Hoang, L. H. and Fournier, M.Author Text
Trans. IEEE, vol. AP-20, July 1972.Source Text
Keyword Text
The performance of electrically small antennas in the presence of noise is
studied.  Single-to-noise ratios (S/N) are formulated and compared to the
ideal case.  It is found that cooling can result in a considerable increase of
the product (bandwidth) X (S/N).  Some practical examples are presented.







Revival of Radio Direction FindingTitle Text
Holmboe, C. F.Author Text
Stand. Telefon OG Kabelfabrik A/S, Oslo, Norway, IEE, Deutsche
Gesellschaft Fur Ortung Und Navigation Ev, International Conference on
Advances in Marine Navigational Aids, 25-27 July 1972.
Source Text
radio direction finding, optimum antenna installation,
frequency tuning, identification of beacons, reliable
bearings, digital techniques
Keyword Text
With the STK direction finding a more accurate frequency tuning than
previously obtained, has been introduced.  This makes the identification of
beacons more reliable than before.  More reliable bearings will be obtained
and less operator skill is required.  Practically any type of radio emission can
be used.  By using digital techniques, it has been possible to measure
bearings with greater reliability and accuracy than have been so far practical.
The possibility to install the antenna at optimum position will improve the
performance appreciably.  (Abstract source unknown, formal literature,






Towards a theory of passive systems with synthesized apertureTitle Text
Karavayev, V. V., Sazonov, V. V.Author Text
Radiotekhnika i Elektronika, Vol. 17, No. 7, pages 1521-3. Translation:
Radio Engineering and Electronic Physics, Vol. 17, No. 7, pages 1196-9;
July, 1972.
Source Text
radar theory, radio direction-finding, passive systems
with synthesized aperture, direction finding, white
noise
Keyword Text
Algorithms of operation of direction finding and measurement of the distance
to the source  are constructed and the errors are determined.  It is assumed
that the source emits a  normal rapidly fluctuating signal which is received in
white noise (such a situation arises,  for instance, in the observation of







Propagation Coefficient of the Beverage AerialTitle Text
Knight, P.Author Text
Proc. IEEE, vol. 119, no. 7, pp.  821-826, July 1972.Source Text
Keyword Text
The propagation coefficient for the current flowing in a Beverage aerial driven
by a generator is derived from the compensation theorem.  Comparison is
made with measurements and with other theoretical methods.  It is concluded
that the attenuation increases approximately as the square root of the
frequency, reaching a limiting value at high frequencies.  The velocity of
propagation is less than the free-space velocity, but tends towards it at high
frequencies.  Expressions for the characteristic impedance of the aerial are







Aperture Synthesis for Ionospherically Propagated HF Radio SignalsTitle Text
Lynch, J. T.Author Text
IEE Transactions on Aerospace and Electronic Systems, vol. AES-8, no. 4,
pp. 466-471, July 1972.
Source Text
Keyword Text
A high-frequency (HF) aperture was synthesized by receiving ionospherically
propagated signals in a n airplane.  The signals used the one-hop F lower ray
mode to propagate a distance of 2600 km and were processed to yield
equivalent aperture lengths of 10 km and 70 km.  It was shown that apertures
of up to 10 km in length could sometimes achieve their ideal free-space
directivity without use of ionospheric compensation.  (Abstract source






Synthetic Aperture Imaging with ManeuversTitle Text
Mims, J. H. and Farrell, J. L.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-8, no. 4,
pp. 410-418, July 1972.
Source Text
Keyword Text
A digital processing approach has been devised for performing motion
compensation in a high-resolution airborne synthetic aperture radar in the
presence of simultaneous longitudinal (speed change), lateral (turn), and
vertical (climb or dive) maneuvers.  Both side-look and squint are
accommodated in a unified scheme, which is validated by various simulation
runs reported herein.  Present attention is focused on theoretical verification,
irrespective of mechanization or specific parameter values.  (Abstract source






Comparison of Radio Transmission at X-Band Frequencies in Suburban
and Urban Areas
Title Text
Reudink, D. O.Author Text




Measurements were made at a frequency of 11.2 GHz of the signal strength
received by a fixed-base station from a mobile transmitter.  Distributions of
the instantaneous and rms signal levels are compared for data taken in New
York City and suburban New Providence, N.J.  (Abstract source unknown,






Synthesis of Linear-Aperture Distributions by Pattern SamplingTitle Text
Rhodes, D. R.Author Text
Proc. IEEE, vol. 119, no. 7, pp. 827-831, July 1972.Source Text
Keyword Text
The classical Woodward method for synthesizing linear-aperture distributions
by pattern sampling is shown here to give a hybrid form of edge behavior, in
which the aperture distribution for the even part terminates in a pedestal (edge
exponent α = 0), while that for the odd part approaches zero linearly (α = 1).
Hence the Woodward sampling functions are not the proper functions to use
for representing an arbitrary aperture-limited function of either the order α = 0
or α = 1.  Instead, a new set of sampling functions is constructed for each
order α = 0 and 1 separately, that is capable of representing exactly an
arbitrary pattern space factor of that particular order.  (Abstract source






A sferic rate azimuth-profile of the 1955 Blackwell, Oklahoma, tornadoTitle Text
Scouten, D. C., Stephenson, D. T., Biggs, W. G.Author Text
Journal of the Atmospheric Sciences, Vol. 29, No. 5, pages 929-36; July,
1972.  Iowa State University, Ames, Iowa.
Source Text
atmospheric electricity, wind, relative intensity
distribution, electrical activity, storm, convective
activity, sferic rate  azimuth profile, 1955 Blackwell
Oklahoma tornado
Keyword Text
A new analysis is presented on sferics data recorded during the severe storm
which  produced the Blackwell, Oklahoma, tornado of 1955.  Film records
taken from a 150-kHz  sferics direction finder permit analysis not only of total
count rates, but also of  azimuth-of-arrival distribution and, in part of the data
relative intensity distribution as  well.  The results, presented as azimuth-
profile plots, yield more information about the  electrical activity in the storm
than can be drawn from nondirectional count rates alone.   High sferic count
rates are found to originate not from an isolated region within the storm;
rather they represent an intense electrification of the entire storm.  The most
intense sferics  do, however, appear to peak about a core of strongest
convective activity.  Sferic rate  tends to fluctuate with a period of several
seconds and is largely unaffected by touchdown  of the tornado.  It is
proposed that this type of recording and analysis can contribute to the







Time-synchronized ranging system.Title Text
Aughey, Robert M.Author Text
IEEE Transactions on Instrumentation and Measurement, Vol. IM-21, No. 3,
pages 294-300, August 1972. Singer Co, Little Falls, NJ.
Source Text
radio equipment, radio direction finding, radio
locating systems
Keyword Text
This paper describes a time-ordered precision ranging system, identified as
time  synchronized ranging system (TSRS).  The TSRS is a cooperative
ranging system serving  up to 1024 users within an operational community.
Slant range measurements between  users and controller are provided with a






Signal Amplitude and Wave Polarization Measurement in Short-Range
Radiolocation. <NOTE> Technical Report No. 30
Title Text
Bailey, Albert DAuthor Text
Technical Report from:  Illinois University, Urbana Radiolocation Research
Lab.  Report RRL-PUB-410-UILU-ENG-72-2547, 38 pages; August, 1972.
Source Text
radio equipment, range finding, position finding, radio
equipment, radio compasses, direction finding,
polarization, radio transmitters, radio waves, radio
transmission,  oceans, attenuation, intensity, distance
measuring equipment, ionosphere, medium  frequency,
high frequency, very high frequency, NTISDODXD
Keyword Text
An investigation of signal amplitude and wave polarization measurements of
radio  waves in the 2-32 MHZ range over the surface of the ocean is made for
short and  intermediate range paths, i.e., 0-200 km and 200-1000 km,
respectively.  The purpose  of this investigation is to determine the conditions
for which the observed  measurements of signal amplitude and/or wave
polarization at point R are sufficient to  determine the range to the transmitter
at point T.  That is, find RT when  0<RT<or=200 or when 200<RT<or=1000.  It
is shown that sufficient, but not  necessary, conditions can be specified for
cases where radio range location is possible  by making either amplitude or






Electro-Optical Frequency Measurement System.  <NOTE> Technical
Publication Jan  70-Jun 71
Title Text
Bailey, Theodore B.Author Text
Technical Publication from:  Naval Weapons Center,China Lake, Calif.  Report
NWC-TP-5317-GIDEP-428.27.40.00-X7-01, 54 pages.; August, 1972.
Source Text
Electro-optics, frequency, measurement, data
processing, radar, frequency  modulation, resolution,
acoustics, diffraction, microwave frequency, bandwidth,
 intensity, electric fields, optical equipment,
refractive index, light, ultrasonic radiation,  radio
frequency, vidicons, electron beams, direction finding,
transducers, crystals, delay  lines, seam steering,
Bragg angle, frequency hopping, optics, signal
processing, signal  processing, NTISDODXD
Keyword Text
An Electro-optical frequency measurement system for use in the
instantaneous  measurement of multi-signal radar emitter frequencies, was
designed and bread boarded.  The system is designed with a crystal delay
line to transform the input electrical RF  time function into an ultrasonic space
function. The investigation performed  preliminary to system design, the
derivations used in system design, and the  breadboard model constructed for
the program are described.  Future work will include  the test and evaluation






Remote Sensing of Sea State by RadarTitle Text
BARRICK, D. E.Author Text




Several radar techniques have evolved over recent years which permit the
straightforward measurement of certain important ocean wave parameters.  At
MF and HF, the ocean waveheight spatial spectrum can be measured directly
via the first-order Bragg-scattered signal intensity; a variety of experiments are
briefly examined which involve monostatic ground-wave and ionospheric
radars, bistatic HF buoy-shore systems, bistatic LORAN A single scatter
systems, and bistatic buoy-satellite systems.  The second-order
contributions to HF scatter produce a continuous Doppler return which varies
in position and amplitude with sea state.  AT UHF, it is possible to measure
indirectly the spatial slope spectrum of the longer ocean waves via cross-
correlation of simultaneous Bragg-effect returns at two frequencies.  Finally,
short-pulse microwave satellite altimeters permit a direct measurement of the
significant (or rms) waveheight of the sea at the suborbital point via the
specular point scatter mechanism.  These techniques will be important for (i)
detailed oceanographic measurements of the characteristics of sea waves, (ii)
routine monitoring of sea state for maritime purposes, and (iii) deduction of
wind patterns above the seas for meteorological purposes.  (Author's abstract,






A Ground-Lightning Environment for Engineering UsageTitle Text
Cianos, N. and Pierce, E. T.Author Text
Technical Report 1, SRI Project 1834, Contract L.S.-2817-A3, Stanford
Research Institute, Menlo Park, California, August 1972.
Source Text
Keyword Text
The objectives of the report are firstly to survey and to colligate information on
the physical characteristics of lightning, and secondly to show how this
information can be used by an engineer concerned with estimating the
lightning sensitivity of equipment.  Data on lightning incidence are first
examined.  Expressions are derived relating lightning incidence to the widely
available monthly thunderstorm-day statistic, to the diurnal variation of
activity, and to structure height.  By using these expressions, the number of
lightning strikes to be expected over any period of time can be estimated, on
a climatological basis, for a structure of known height located anywhere in the
world.  The physical parameters of lightning are then discussed; the
parameters considered include--but are not limited to--peak current, time to
peak current, rate of current rise, magnitude and duration of  continuing
currents, total charge transfer, number of strokes, and time between strokes.
 Median values and statistical distributions for the parameters are deduced;
the statistics can usually be conveniently expressed in terms of a log-normal
low.   Several models for lightning are derived and expressed in convenient
analytical forms.  It is emphasized that caution in the derivation process is
necessary so as to obtain models that are both physically plausible and
internally self-consistent.  Two types of models are identified--basic models
developed solely from the physical properties of lightning, and applied models
modified appropriately for use with equipment, the lightning sensitivity of
which is partially defined.  Basic models are presented for typical and severe
flashes; int he latter case the criterion of the severity for a lightning parameter
is taken as approximately the two-percent point on the statistical distribution.
An example of an applied model  is also given.  The main emphasis of the
report is on the direct effects of flashes to ground.  However, discussions are
also given of the physical characteristics of intra cloud discharges, and of the
static and electromagnetic fields generated by lightning.  (Authors' abstract,






Receiver and Signal Discrimination Technology Survey--Phase I.Title Text
Cumming, R. C., Hewitt, H. S.Author Text
Letter Report:  Stanford Research Institute Menlo Park, Calif.  78 pages,
August, 1972.
Source Text
radar interception, radar receivers, antenna arrays,
target discrimination, direction  finding, multiple
beam antennas, planning, interferometers, electronic
countermeasures,  radar pulses, airborne, Doppler
radar, radar repeaters, threat evaluation, beam
forming, direction of arrival, frequency agility, retro
directive transmission,  NTISDODXD
Keyword Text
The purpose of this survey is to identify optimum receiver and signal
discrimination  technology that will enable an integrated airborne EW system
to perform its primary  functions of threat warning, threat analysis, and ECM
control against the anticipated  enemy microwave threat of the 1975-80 time
period.  A specialized multibeam  antenna, the MAAS (Multiple Array
Avionics System) is to be employed, and  operation in a dense multiple-signal
environment is a basic requirement. This report  describes the results






EM Coupling of Coaxial and Coplanar Loops in Uniform Dissipative
Media
Title Text
Fuller, James A. and Wait, James R.Author Text
Proceedings of the IEEE, pp. 993-994, August 1972.Source Text
Keyword Text
The mutual impedance Z between two small loops in a homogeneous
dissipative medium of complex propagation constant γ is considered.  Using
a graphical method, we indicate how γ can be determined from measured
values of Z for a specified frequency and separation distance between the






Passive Sensing of Natural Acoustic-Gravity Waves at the Earth's SurfaceTitle Text
Georges, T. M. and Young, J. M.Author Text




A tutorial account is given of efforts to observe and interpret natural acoustic-
gravity waves in the atmosphere.  Emphasis is on how the waves are
passively detected and analyzed, the kinds of wave phenomena that are
actually observed, and what is now known (and what remains unknown) about
the origins of the waves.  Present and proposed joint observational programs
with other sensing techniques promise new insight into the role of waves in







Mobile Radio Communications in JapanTitle Text
Ikegami, F.Author Text
Nippon Telegraph and Telephone Public Corp. Tokyo, IEEE Trans. Commun.,
vol. COM-20, no. 5, pp. 738-46, August 1972.
Source Text
mobile communication systems, mobile radio systems,
radio communication, control equipment, switching
equipment, mobile communications, Japan, radio
propagation, subscribers location, communication
networks
Keyword Text
After a short historical sketch of mobile communications in Japan, technical
problems and future prospects are described.  The peculiar characteristics of
mobile communication include complicated radio propagation and
requirements for continuous communication and determination of mobile
subscribers location.  This paper discusses major problems of future mobile
communication, for example, radio propagation, controlling, and switching and
radio equipment involved in meeting the future demands of a large number of
subscribers over widespread service areas.  Effective use of an electronic
switching system will enable the mobile communication network to be
integrated with existing fixed communication networks.  (13 references)







Determination of the In Situ Ground Conductivity and Relative Dielectric
Constant via the Two-Loop Method Using Swept Frequency Excitation
Title Text
Lager, D., Laine, E. and Lytle, J.Author Text
UCRL-51266, University of California, Livermore, California, 8 August 1972.Source Text
Keyword Text
A technique is described which is an easy method for determining the in situ
ground conductivity σ and relative dielectric constant εr.  Particular emphasis
has been concentrated on numerical calculations and experimental
equipment in the 0.1- to 21- MHZ frequency range.  The governing formulae
and consequent numerical results are given which illustrate the effect of both
a uniform and a vertically stratified ground upon swept-frequency, two-loop
mutual impedance measurements.  The effectiveness of overburden thickness
and conductivity on masking the subsurface ground conductivity as measured
using a two-loop mutual impedance procedure is illustrated.  Conductivities of
10-4 to 2 X 10-1 mho/m and relative dielectric constants of 5 to 25 are
considered in the numerical evaluations.  (Abstract source unknown,














A general program for channel modeling, data acquisition and validation, and
system optimization and evaluation is described.  Attention for the most part
is directed to the basic, active single-link system consisting of transmitter
(single source), channel (with or without secondary sources-e.g., scatterers),
and receiver, which here is coupled to the medium of propagation by an M-
element array of sensors (multi-dimensional sensing).  For passive reception
a similar receiver is used, to respond to ambient sources localized or
distributed in the medium.  A short summary of the main element of
statistical communication theory is first presented, followed by construction of
channel models, including various typical propagation mechanisms for
electromagnetic, acoustic, and mechanical radiation, for both scattered and
ambient radiation fields.  This leads to a quantitative description of received
waveforms, with various statistical formulations for the random processes
generated or arising in the system, particularly in the channel itself.  The
statistic of principal interest is the covariance of the process in question,
which is illustrated by specific relations for scattered and ambient cases,
including experimental results for scattering from a water-atmosphere
interface.  A short account of some of the statistical techniques required for
the validation and processing of statistical data is then given.  Some
examples of system optimization-principally for reception-are next presented,
and a short review of the main ideas behind these recent approaches to
problems of data acquisition and remote sensing completes the discussion.






Radiation Efficiency and Antenna Patterns for AN/URT-33 Personnel
Locator Beacon Seat Pack Installations
Title Text
Millington, T. A., Moore, J. D. and Elliott, W.Author Text
Final Report, Southwest Research Institute, Air Force Contract F41608-72-A-
4152-003, August 31, 1972.
Source Text
Keyword Text
Antenna patterns and relative radiation efficiency for four polarization
conditions were measured with the AN/URT-33 Personnel Locator Beacon
flexible antenna installed in four seat packs with each seat pack in three
configurations.  Ground support was also provided at Eglin AFB to monitor
various parameters on the ground during flight tests by Air Force Personnel
and to perform other specialized tests as requested by the Air Force test
director.  It was determined in ground tests at this laboratory that the flexible
antenna used in seat pack installations is not as efficient as the AN/URT-33
telescoping whip used in hand held application.  Further, severe reduction in
radiation efficiency and very directive patterns with significant horizontal
polarization were observed in the ground tests at this laboratory of the seat
pack installations as compared to the omnidirectional maximum efficiency
vertically polarized pattern obtained with the standard AN/URT-33 telescoping
whip antenna.  The intercept range, DF range and DF accuracy of the
systems used to locate a downed flier with a personnel locator beacon are
dependent upon the radiated power and polarization of the beacon signal.
The polarization and radiated power for AN/UT-33 Personnel Locator Beacon
seat pack installations is dependent upon:  (1) efficiency of the flexible
antenna (2) seat pack orientation (3) seat pack configuration and (4) antenna
configuration in the seat pack.  The existing seat pack design performs well
below the estimated range and accuracy appropriate to a design (or similar
cost) optimized for these parameters.  It is concluded that:  (1) an antenna
optimized for these parameters integral to the seat pack should be developed
from additional airborne and/or ground testing of candidate designs in
breadboard form, and (2) as an expedient for the existing design the flexible
antenna should be mounted external to the seat pack so that radiation
efficiency and the vertically polarized components are improved.  (Authors'






Twenty-Element Receive Array for the Doppler Arrival Angle Spectral
Measurements  Experiment. Instrumentation papers
Title Text
Richards, David W.Author Text
Air Force Cambridge Research Labs L G Hanscom Field Mass. Report
AFCRL-72-0475-AFCRL-IP-178, 31 pages; August, 1972.
Source Text
antenna arrays, angle of arrival, Doppler systems,
power spectra, scattering, radio beams,  ionospheric
propagation, NTISAF
Keyword Text
The report describes the twenty-element receive-only antenna array to be
used in the  DAASM (Doppler-Arrival Angle Spectral Measurements)
experiment to be conducted at  Goose Bay, Labrador, Canada. The twenty
elements are configured to provide both a  twelve element `filled' array, of
spacing 10 or 20 m, and a `minimum redundancy' array  composed of eleven
elements and having equivalent aperture of 450 m. The effective  `beams' for
both types of array are described mathematically, with some reference to
their  well-known applications in radio astronomy.  The minimum redundancy
array permits  greater resolution; but phase information is lost and a beam






Radio direction finder of increased accuracy with a moving antennaTitle Text
Solomonik, M. E., Rotenberg, M. I., Il'in, G. B., Rasin, A. M,  Shestakov,
A. V.
Author Text
Radiotekhnika, Vol. 27, No. 8, pages 1-6,. Translation: Telecommunications
and Radio Engineering, Part 2 (Radio Engineering), Vol. 27, No. 8, pages 57-
61; August, 1972.
Source Text
measurement errors, mobile antennas, radio direction-
finding, radio direction finder, moving antenna, closed
curve, bearings, radio applications, space  antenna,
radio equipment
Keyword Text
A brief theory of the operation of a direction finder with an antenna which can
be moved  over a closed curve is presented.  It is shown that the motion of the







A high-accuracy radio direction finder with a moving antennaTitle Text
Solomonik, M. E., Rotenberg, M. I., Il'in, G. B., Rasin, A. M., Shestakov,
A. V.
Author Text
Radiotekhnika, Vol. 27, pages 1-6,  August 1972.Source Text
antenna design, phase error, radio direction finders,
signal distortion, steerable antennas, antenna  arrays,
electromagnetic interference, error analysis, wave
fronts
Keyword Text
Theoretical and experimental study of the operation of an amplitude-type radio
direction finder  with a moving small-base antenna.  It is shown that by moving
the small-base antenna in a  horizontal plane along a closed curve and
averaging the bearings in time errors due to local  distortions of the phase
front of the received signal can be effectively reduced.  Since indirection
finding with a moving antenna satisfactory accuracy is observed even in the
case of a poorly  distributed antenna array, the problem of choosing the






Development of a Multichannel, Ultrasonic Telemetry System for the
Study of Shark  Behavior at Sea.
Title Text




Technical Report from:  California State University Long Beach Dept of
Biology. Report TR-5, 75 pages; August, 1972.
Source Text
telemeter systems, sharks, telemetering receivers,
telemetering transmitters, ultrasonic  radiation,
multiplex, wiring diagrams, depth indicators, velocity,
direction finding, light, animal behaviors,
biotelemetry, pronace glauca, squatina California, NTISN
Keyword Text
A telemetry system is described which is capable of monitoring the behavior
of  free-swimming sharks in the natural environment. The transmitters emit 10
msec  ultrasonic pulses at 40 kHz, have a life of up to one week, and a
maximum range of over  3 miles.  The units can transmit one, four, or eight
channels of information using either  of two types of electronic multiplexing:
one interpulse interval/channel, or fixed  time/channel. The pulse rate varies
with the value of resistive sensors and ranges from  .5/sec to 5/sec. Sensors
are described for measuring depth, swimming speed, compass  heading,
ambient light, and temperature.  Single-channel and multichannel transmitters
 have been used successfully and recovered from pelagic species (blue







Report. for 30 Jun 70-15 Mar 72Title Text
Stokes, Robert H.Author Text
Final Report:  Texas University Austin Applied Research Lab.  Report ARL-TR-
72-31, 30 pages; August, 1972.
Source Text
underwater navigation, acoustic equipment, position
finding, underwater equipment,  direction finding,
sound ranging, transponders, hydrophones, NTISAF
Keyword Text
A series of tests was conducted on the Helle Engineering, Inc., Model PR-05
Acoustic  Ranging and Bearing Measuring System. This system will
acoustically measure bearing  to a pinger with an accuracy of plus or minus 2
degrees out to a range of 300 yd. The  range measuring portion of the system
will acoustically measure range to a transponder  to a maximum range of
2000 yd with plus or minus accuracy. The transmitted signal of  the PR-05
system has a very broad frequency spectrum.  This broad spectrum can
interfere with other underwater acoustic equipment even when its operating






Atmospherics and Severe StormsTitle Text
Taylor, W. L.Author Text




The identification of severe storms and the selection of electrical parameters
indicative of tornadic activity can be made only after developing an
understanding of the many facets of thunderstorm electrification and the
characteristics of atmospherics.  A brief review relative to thunderstorm
electricity, the electromagnetic radiation from lightning discharges and the
effects of radio propagation reveal many areas where our knowledge of some
aspects of these subjects is surprisingly limited.  Some of the problems
involved with the tracking of thunderstorm regions and with the selection of
practical parameters to monitor severe storm activity in general and tornado
activity in particular are extremely difficult to solve.  The results of all recent
work indicate that most tornadoes have major radio-frequency electrical
activity associated with them.  It is suggested that the parameter most
indicative of tornadic activity is the number of bursts of high impulse counting
rates at frequencies above about 1 MHZ.  (Author's abstract, book, English






Vehicle location system experimentTitle Text
Warren, W. T., Whitten, J. R., Anderson, R. E., Merigo, M. A.Author Text
IEEE Transactions on Vehicular Technology, Vol. VT-21, No. 3, pages 92-
101; August, 1972.  General Electric Corporate Research & Development
Center, Schenectady, NY.
Source Text
radio direction-finding, vehicles, position monitoring
stations, voice transmission, data transmission system,
vehicle  location system, narrow band radio
trilateration, radio multipath environment, redundant
receiving stations, space diversity antennas
Keyword Text
A vehicle location system concept which utilizes narrowband radio
trilateration has been  developed for use in command and control systems
designed to dispatch mobile vehicles.   A comprehensive system experiment
was carried out in Schenectady, N.Y., designed to  evaluate the system's
performance in a severe radio multipath environment, and to evaluate  the
improvement in performance realized by system design options developed to
improve  performance degradation of multipath, that is, redundant receiving
stations and space  diversity antennas.  Experimental results from the
system experiment show that although  high instrumental precision can be
realized by narrow- band radio trilateration techniques,  a severe multipath
environment, such as the Schenectady area produces by surrounding  hills
and valleys, degrades the instrumental precision.  The results also indicate
that four  receiving stations each having four space diversity antennas will
improve performance  yielding a total vehicle location error radius of 900 ft,






Vehicle Location System ExperimentTitle Text
Warren, W. T., Whitten, James R., Anderson, Roy E. and Merigo,
Miguel A.
Author Text




A vehicle location system concept which utilizes narrow-band-radio
trilateration has been developed for use in command and control systems
designed to dispatch mobile vehicles.  A comprehensive system experiment
was carried out in Schenectady, N.Y., designed to evaluate the system's
performance in a severe radio multipath environment, and to evaluate the
improvement in performance realized by system design options developed to
improve performance degradation of multipath, that is, redundant receiving
stations and space diversity antennas.  Experimental results from the system
experiment show that although high instrumental precision can be realized by
narrow-band-radio trilateration techniques, a severe multipath environment,
such as the Schenectady area produces by surrounding hills and valleys,
degrades the instrumental precision.  The results also indicate that four
receiving stations each having four space diversity antennas will improve
performance yielding a total vehicle location error radius of 900 ft, which is
standard deviation for the Schenectady area.  (Abstract source unknown,






Vehicle Location System ExperimentTitle Text
Warren, W. Thomas, Whitten, James R., Anderson, Roy E. and Merigo,
Miguel A.
Author Text




A vehicle location system concept which utilizes narrow-band-radio
trilateration has been developed for use in command and control systems
designed to dispatch mobile vehicles.  A comprehensive system experiment
was carried out in Schenectady, N.Y., designed to evaluate the system's
performance in a severe radio multipath environment, and to evaluate the
improvement in performance realized by system design options developed to
improve performance degradation of multipath, that is, redundant receiving
stations and space diversity antennas.  Experimental results from the system
experiment show that although high instrumental precision can be realized by
narrow-band-radio trilateration techniques, a severe multipath environment,
such as the Schenectady area produces by surrounding hills and valleys,
degrades the instrumental precision.  The results also indicate that four
receiving stations each having four space diversity antennas will improve
performance yielding a total vehicle location error radius of 900 ft, which is
standard derivation for the Schenectady area.  (Authors' abstract, formal






An Investigation of Directional Propagation Effects in High-Frequency
Radio Source  Location.  <NOTE> Technical Report. No. 32
Title Text
Beckwith, Roy Ian, Bailey, Albert D., Rao, N. NarayanaAuthor Text
Technical Report from:  Illinois University Urbana Radiolocation Research Lab.
 Report RRL-PUB-409-UILU-ENG-72-2550, 246 pages; September, 1972.
Source Text
direction finding, radio transmission, position
finding, high frequency, ionospheric  propagation,
sources, time, azimuth, angle of arrival, predictions,
Texas, Illinois, errors,  equations, radio equipment,
diurnal variations, interference, ionospheric
disturbances, backscattering, radio waves, mathematical
models, electron density,  matrices (mathematics) ,E
layer, F layer, maximum usable frequency, ray tracings,
tilt, NTISDODXD
Keyword Text
The prediction of horizontal ray-path deviation effects in high-frequency
ionospheric  propagation arising from large-scale temporal and geographical
variations in the  ionospheric structure is investigated. A technique for the
rapid calculation of these  predicted path deviation effects involving the use of
the Institute for  Telecommunications Sciences ionospheric prediction model
is presented. Examples are  presented illustrating the use of this technique in
high-frequency radio source location  applications and the influences of
effective ionospheric tilts on a typical mid-latitude  path. The representation of
the effective ionospheric tilt in terms of a  magnitude-azimuth pair is shown to
be particularly convenient.  Predicted  high-frequency propagation path
characteristics are compared with experimental data  collected during 1967
and 1968 over a 1330 km path between Houston, Texas and  Urbana, Illinois.
It is shown that the occurrence of serious wave-interference effects is
strongly correlated with the occurrence of predicted multiple-mode
propagation on this  path and that predicted instances of propagation failure
and propagation support are in  agreement with experimental observations.
The use of predicted total path loss  information for purpose of dominant mode
denfification is found to provide results  consistent with the experimental
observations at all times.  Predicted diurnal variations  in the dominant-mode
azimuthal angle of arrival are found to be reasonably consistent  with the long-






Elevation Angle of Arrival Measurement with a Circularly Disposed
Antenna Array. <NOTE> Technical Report No. 35
Title Text
Bettner, Allen W., Ernst, Edward W.Author Text
Technical Report from:  Illinois University Urbana Radiolocation Research Lab.
 Report RRL-PUB-413-UILU-72-2553, 91 pages; September, 1972.
Source Text
direction finding, angle of arrival, antenna arrays,
dipole antennas, magnetic tape, phase (electronics),
computer programming, computer programs,  voltage, data
processing, ionosphere, digital computers, antenna
feeds, radio waves,  high frequency, circularly
disposed antenna array, angles, elevation, PDP 11
computers, Wullenweber  antennas, NTISDODXD
Keyword Text
Recent studies have indicated that it is possible to find the elevation angle of
arrival of  distant signals using a CDAA. However, only a limited amount of
experimental work  has been done to determine which method or methods are
most reliable for doing this.   This thesis is primarily an experimental study
comparing two methods for determining  elevation angle with a CDAA system
(Wullenweber).  One method is the phantom  method, which is based on
phase comparison between existing Wullenweber antennas.  The other is the
amplitude comparison method; for this, the ratio of signal amplitudes  from a
pair of vertically stacked horizontal dipoles yields the necessary information.
An experiment was devised to simultaneously gather signal information from
the  phantom and the dipole antennas and then record the data on magnetic
tape. The tape  was further processed to yield the elevation angles for the two
methods. Several  important conclusions were drawn from the study. (I) The
phantom method, as  implemented, is sensitive to noise. Regions are self
consistent only if signals are  greater than 1000 microvolts. (2) In areas of
greatest signal strength, all phantoms  gave results which were alike and
physically realistic. In previous studies, the angles  were often different and
too high. (3) The amplitude method seemed less sensitive to  noise, but
yielded angles consistently higher than expected. For periods of maximum
signal strength, the elevation angles determined by the amplitude method







Solar X-Ray Spectrum Definition and the Prediction of Ionospheric
Radio Wave Propagation
Title Text
Bleiweiss, M. P.Author Text
Report No. TR-1840, Naval Electronics Laboratory Center, San Diego,
California, 1 September 1972.
Source Text
Keyword Text
The effects of deviations in determination of solar X-ray spectra on predictions
of hf and VLF radio wave propagation parameters were determined for various
levels of solar activity.  For analytical purposes, the form that the
uncertainties in the X-ray measurements assumed was that of uncertainties in
the temperature of the solar emitting region as opposed to uncertainties in
emission measure.  The temperatures used to represent the various levels of
solar activity were 5, 10, 15, and 20 X 106K.  The uncertainties in temperature
T were represented by T± percent change X T where the percent changes
were 0%, ±10%, ±25%, and ±50%.  It is determined that for predictions of hf
absorption, X-ray spectral definition is required to be better than ±25% for low
temperatures and ±50% for high temperatures.  VLF prediction requires the
spectra to be known to at least ±50% and probably ±25%.  (Abstract source






Numerical Methods for Wavefront AnalysisTitle Text
Cawsey, D.Author Text
Proc. IEEE, vol. 119, no. 9, pp. 1237-1242, September 1972.Source Text
Keyword Text
The problem considered is that of calculating the angles of arrival of the
components of a multimoded signal from simultaneous measurements of the
signal induced in each element of a linear array.  A numerical method is
described in which the arrival angles are obtained from the roots of a
polynomial whose coefficients are solutions of a set of linear equations.  This
method has been applied to determination of elevation arrival angles for
multimode signals in the hf band, using data from a vertical array of equally
spaced horizontal loops.  In this case, the ground is assumed to be perfectly
conducting, but the method of analysis is not restricted to this condition.







Wave Propagation on Helical AntennasTitle Text
Cha, A. G.Author Text




The current distribution, the near field, and the far field of helical antennas are
examined.  it is found that the application of the helix as an endfire radiator is
dependent on two higher order modes of the helix wave functions.  This differs
from the application of the helix as a slow wave structure in a traveling wave
tube where the lowest order mode of the helix wave functions is utilized.







Delay Doppler Characteristics of Multipath propagation at 910 MHZ in a
Suburban Mobile Radio Environment
Title Text
Cox, D. C.Author Text




Statistical descriptions of the time delays and Doppler shifts associated with
multipath propagation in a suburban mobile radio environment obtained from
bandpass impulse response measurements are presented. The measuring
equipment which has 0.1 µs resolution in time delay and a data output
bandwidth of less than 5 kHz is also described. For the first time small scale
statistics of the multipath propagation for vehicle travel distances on the order
of 30 m along streets are presented in the following forms: 1) average power-
delay profiles made up of over 200 individual profiles, 2) cumulative
distributions of signal amplitude at fixed delays, and 3) radio frequency
Doppler spectra at fixed delays.  Delay spreads for typical suburban streets
are on the order of 0.25 µs. Extreme cases have paths with significant
amplitudes at excess delays of 5 to 7 µs and the square root of the second
central moment delay spreads up to about 2 µs.  Often the signal at fixed
delays has a Rayleigh distributed amplitude but large departures from the
Rayleigh distribution also occur.  RF Doppler spectra at fixed delays indicate
that some of the multipath is from one relatively discrete scattering center
while at other delays several scattering centers distributed widely in angle are
involved.  The observed RF Doppler spectra are consistent with the cumulative
amplitude distributions at the same delays.  (Abstract source unknown,






Performance of Antennas in Random FieldsTitle Text
D'auria, G. and Solimini, D.Author Text




The behavior of some typical antennas or antenna systems when subjected to
random fields is investigated with the purpose of determining their
performance.  Some relevant parameters, which are directly obtainable from a
correlation matrix, are considered.  Numerical results, regarding the
dependence of the matrix elements and some  of the antenna parameters on
the illumination of circular apertures, are reported for fluctuating incident fields
of variable randomness.  (Abstract source unknown, formal literature, English






Automatic Triple Interferometer Direction of Arrival Calculation
Techniques
Title Text
Ernst, E. W. and Hoover, K. E.Author Text
Report No. RRL Publication No. 414, UILU-ENG-72-2551, Contract No.




The work reported here presents the principles of operation of a non-display-
oriented triple interferometer RDF system.  particular attention was paid to the
ambiguity resolving portion of the system.  It was found that phase ambiguity
resolution (ambiguity resolution using the differential phase information from a
smaller aperture interferometer system) has distinct advantages over direction
ambiguity resolution (ambiguity resolution on the basis of knowledge of the
approximate direction of arrival).  The use of only the approximate azimuthal
angle of arrival in the direction ambiguity resolving process appears to be
insufficient.  Furthermore it was found that the use of averaged values of the
small interferometer differential phases appears to be more reliable than the
use of instantaneous values of these phases.  Finally, a new method of
processing erroneous (ideally "redundant") interferometer differential phase
data was presented.  It was found to be roughly equivalent, and yet much
faster, than the old "angle averaging" method.  (Abstract source unknown,






Crows vs. Gunners -Navy EW CrisisTitle Text
Eustace, H. F.Author Text









Geostationary Orbit Avoidance Computer ProgramTitle Text
Gould, Richard C.Author Text
Common Carrier Bureau, Federal Communications Commission, Washington,
D.C.  Report CC-7201, 79 pages; September, 1972.
Source Text
radio relay systems, requirements, communication
satellites, radio frequency interference,  computer
programs, programming manuals, synchronous satellites,
microwave relay  systems, MW line of sight
communication, circular orbit, equatorial orbit,
electromagnetic  interference, geostationary orbit
avoidance, NTISFCC
Keyword Text
The report describes a computer program for the calculation of azimuths to be
avoided  by 6GHz radio-relay transmitting antennas, as required by FCC
Rules, Section 21.1083,  to control interference reaching the geostationary
orbit. The program is designed for use  on IBM 360 computers, but can be






Automatic Triple Interferometer Direction of Arrival Calculation
Techniques. <NOTE> Technical Report, No. 36
Title Text
Hoover, Keith Eugene, Ernst, Edward W.Author Text
Technical Report from:  Illinois University Urbana Radiolocation Research Lab.
 Report RRL-PUB-414-UILU-ENG-72-2551, 219 pages; September, 1972.
Source Text
direction finding, angle of arrival, radio
interferometers, radio signals, radio equipment,
propagation, radio interference, phased arrays,
resolution, collecting methods, errors,  azimuth,
computer programs, multipath transmission, simulation,
subroutines, data  processing, computer programming,
algebraic geometry, differential equations, tables
(data),signal processing, NTISDODXD
Keyword Text
This report presents the principles of operation of a non-display-oriented triple
interferometer RDF system.  Particular attention was paid to the ambiguity
resolving  portion of the system. It was found that phase ambiguity resolution
(ambiguity  resolution using the differential phase information from a smaller
aperture  interferometer system) has distinct advantages over direction
ambiguity resolution  (ambiguity resolution on the basis of knowledge of the
approximate direction of  arrival).  The use of only the approximate azimuthal
angle of arrival in the direction  ambiguity resolving process appears to be
insufficient. Furthermore it was found that  the use of averaged values of the
small interferometer differential phases appears to be  more reliable than the
use of instantaneous values of these phases. Finally, a new  method of
processing erroneous (ideally redundant) interferometer differential phase
data was presented. It was found to be roughly equivalent, and yet much






Pressure-gradient effects on hypersonic turbulent skin-friction and
boundary-layer profiles
Title Text
Hopkins, E. J., Keener, E. R.Author Text
AIAA Technical Library, Journal, Vol. 10, No. 9, pages 1141-2; September,
1972. NASA, Moffett Field, California.
Source Text
boundary layers, flow of gases, supersonic flow,
turbulent flow, pressure gradient effects, hypersonic
turbulent skin friction, boundary layer profiles,
nozzle throat, Cebeci method
Keyword Text
Local skin friction, total-temperature profiles and Pitot-pressure profiles were
measured  in air on the wall of a Mach 7.4 wind tunnel.  Measurements were
made at a single station  located in the test section about 10 m downstream
of the strong favorable pressure gradient  of the nozzle throat.  Measured
results are compared with those predicted by a  finite-difference method
programmed by H. Dwyer et al.  This method is based on  eddy-viscosity
assumptions used in the Cebeci method except for omission of the
intermittency factor for the outer part of the boundary layer, the effect of which






Radio Direction Finder of Increased Accuracy with a Moving AntennaTitle Text
Il'in, G. B., Rasin, A. M., Rotenberg, M. I., Shestakov, A. V. and
Solomonik, M. E.
Author Text
Tele. and Rad. Eng., vol. 26/27, pp. 57-61, Sep. 1972.Source Text
mobile antennas, radio direction finding, measurement
errors, radio direction finder, moving antenna, closed
curve, bearings, radio applications, space antenna,
radio equipment
Keyword Text
A brief theory of the operation of a direction finder with an antenna which can
be moved over a closed curve is presented.  It is shown that the motion of the
antenna in space, and time-averaging of the bearings considerably reduce the
direction finding errors.  (4 references)  (Authors' abstract, formal literature,






Electro-optic direction sensor.Title Text
Johston, Alan R.Author Text
Journal of Spacecraft and Rockets, Vol. 9, No. 9, pages 690-696, September
1972.  California Institute of Technology, Pasadena, Calif.
Source Text
space probes, navigation aids, direction finding systemsKeyword Text
A single-axis star sensor is described in which a wave plate having direction-
dependent  retardation, together with an Electro-optic modulator, provides the
basis for indicating  the direction of a distant point source of light.  An
alternating current photosignal is  obtained, thus avoiding problems
associated with detector drift.  An analysis of the  nominal sensor
performance is compared with measurement and found to be in good
agreement.  The effect of varying the optical geometry on field of view is
calculated.   The effective noise input is evaluated.  Satisfactory tracking of a
PLUS 1 magnitude star  with a 1 cm aperture and a photo multiplier detector







Antenna Patterns and Relative Radiation Efficiency for Personnel
Locator Beacon Parachute Pack Installations
Title Text
Millington, T. A. and Moore, J. D.Author Text
Southwest Research Institute, Final Report, Air Force Contract F41608-72-A-
4152-0005, September 29, 1972.
Source Text
Keyword Text
Antenna patterns and relative radiation efficiency measurements were made
on AN/URT-33 personnel locator beacon parachute pack installations.
Measurements were performed with a flexible antenna installed in three
locations on a standard parachute pack and in two of three locations on a
forced deployed parachute pack with and without a man wearing the
parachute pack.  The antenna locations were: (1) on the parachute pack riser,
(2) on a parachute pack flap and (3) as a tail or hanging from the bottom of
the parachute pack.  Analysis of the results indicates the flexible antenna is
much less efficient than the telescoping whip used in hand held applications.
An additional reduction in flexible antenna radiation efficiency and a significant
increase in directivity occurred with the man worn parachute pack antenna
installations.  There was distinct difference in the vertical polarization
performance for the three antenna locations on the parachute pack.
Horizontally polarized components were present but the magnitude was
usually well below the vertically polarized component.  It is concluded that: (1)
the riser antenna installation now used is the best arrangement with the tail
antenna installation now used is the best arrangement with the tail antenna a
second choice and the flap antenna a poor third, and (2) that significant
increases in intercept range and DF range is possible by improving the
radiation efficiency of the flexible antenna.  (Authors' abstract,  final report,






Air-to-Subsurface Communication in an Anisotropic Conducting Half-
Space
Title Text
Negi, J. G. and Saraf, P. D.Author Text
IEEE Transactions on Antennas and Propagation, pp. 666, September 1972.Source Text
Keyword Text
To study the propagation of electromagnetic waves in the sedimentary
formations (to locate trapped miners) and also in the idealized jungle
environment, a boundary value problem is formulated and the fields of a low-
frequency (<100 kHz) vertical electric dipole placed at the surface of a
homogeneous anisotropic conducting half-space are evaluated.  Some
numerical computations have been performed and the curves are plotted to
focus attention on the field modifications inside the medium due to the effect
of anisotropy.  Significant change in the attenuation rate is observed with the
change in 1) the position of the observer, and 2) the value of the coefficient of







Effect  of the Amplitude-Phase Distribution of the Field in the Aperture
of an Antenna on its Directional Properties
Title Text
Nepomnyashchiy, I. L. and Yampol'skiy, V. G.Author Text







Estimation of Noise Directionality Spectrum.  <NOTE> Research Report.Title Text
Nuttall, Albert H.Author Text
Naval Underwater Systems Center, Newport, R I.  Report NUSC-TR-4345, 38
pages; September, 1972.
Source Text
hydrophones, sensitivity, underwater sound, noise,
direction finding, signal-to-noise ratio,  power
spectra, hydrophone arrays, signal processing, NTISN
Keyword Text
Estimation of the noise directionality spectrum directly from the cross-
spectral matrix of  the received processes at the array elements is
investigated.  No preprocessing of the  element outputs, such as
beamforming, is presumed.  The integrated-squared-error  between the
estimated noise directionality spectrum and the true noise directionality
spectrum is minimized.  Some of the fundamental limitations of the
technique, in terms  of ambiguity and ill-conditioned matrices, are pointed and






Resolving the Directional Ambiguities of a Line Array of Hydrophones.Title Text
Nuttall, Albert H.Author Text
Research Report:  Naval Underwater Systems Center, Newport, R I.  Report
NUSC-TR-4385, 22 pages; September, 1972.
Source Text
hydrophones, sensitivity, underwater sound, noise,
direction finding, signal-to-noise ratio,  least
squares method, hydrophone arrays, signal processing,
NTISN
Keyword Text
A technique for estimating the angular power distribution of the background
noise field  by means of a line array of hydrophones is presented. The
inherent ambiguities of the line  array response are resolved by making
measurements at more than one orientation of the  array and by combining all
the measurements to yield an estimate with least-squares error.  The
necessary data processing to be applied to actual measurements of beam
output  powers is summarized in a single matrix that can be precomputed for
a given array and  stored. Examples of the technique, extensions to use of a







IFM Receivers: Instant ELINTTitle Text
Shields, R. B.Author Text









Radiation Efficiency of Electrically Small Multi turn Loop AntennasTitle Text
Smith, G. S.Author Text
IEEE Transactions on Antennas and Propagation, pp. 656, September 1972.Source Text
Keyword Text
The radiation efficiency of electrically small multi turn loop antennas is
calculated using an ohmic resistance which includes both the normal skin
effect and the additional loss due to the proximity effect.  (Abstract source






A Proposed Approach for Increasing the Azimuthal Resolution in HF
Radar
Title Text
Steinberg, B. D.Author Text




A method is proposed for improving the azimuthal resolution of HF radar
several times beyond the limitation due to ionospheric scattering.  Azimuthal
resolution improves directly with array size, in accordance with standard array
theory, until the beamwidth shrinks to a few degrees.  Further increase inn
array size does not produce a dependable resolution improvement.  In radio
parlance, the signal is said to be decorrelated across the aperture.  This
"decorrelation" is due to scattering by the non-homogeneous ionosphere.  The
scattered energy accounts for only a portion of the received wave.  The
remainder, an almost specular component, not only has a very much narrower
angular distribution of its energy, but appears to have a much longer (perhaps
100 times) time constant of fluctuation.  This difference in fluctuation rate
permits separation of the two components by filtering the received radar echo.
 The decorrelating component is thus reduced, and the available azimuthal
resolution, i.e., the resolution limitation due to scatter, correspondingly
increases.  When literature data are applied to the theory, a several-fold
increase inn available azimuthal resolution is predicted.  (Abstract source






The response of an Adcock direction-finder to the ground wave and to
ionospheric reflections. Adcock direction finder errors due to diurnal




Arbeitsgemeinschaft Ionosphere, International Union of Radio Science, and
Nachrichtentechnische, Gesellschaft, Gemeinsame Tagung, Kleinheubach,
West Germany, September  20-25, 1971, Kleinheubacher Berichte Vol.  15,
1972, pages 115-120, 1972.  Author employed:  Uppsala Ionospheric
Observatory, Stockholm, Sweden
Source Text
diurnal variations, instrument errors, ionospheric
propagation, radio direction finders, signal
reflection, conferences, error analysis, ground wave
propagation, ionospheric sounding, signal  reception,
signal transmission, wave fronts
Keyword Text
Analysis of the errors of an Adcock direction-finder operating at frequencies
from 1.5 to 14 MHZ  over a distance of about 110 km.  It is shown that at
distances around 100 km from the transmitter  an Adcock direction-finder
gives erroneous bearings almost all the time.  It is concluded that the
variability of ionospheric conditions is the main reason for this poor showing.
It is noted,  however, that the direction-finder quite often operates on signals
arriving from the ionosphere at  high angles of incidence only. In these cases,







Phenomenology of bearing-direction changes in direction finding with
loop antennas.  Cross loop  antenna for apparent azimuthal direction of




Arbeitsgemeinschaft Ionosphere, International Union of Radio Science, and,
Nachrichtentechnische Gesellschaft, Gemeinsame Tagung, Kleinheubach,
West Germany, September 20-25, 1971. Kleinheubacher Berichte, Vol. 15,
1972, pages 251-256, 1972.  Author employed:  Degenhardt W.Max-Planck-
Institut fuer Aeronomie, Lindau ueber Northeim, West Germany
Source Text
azimuth, bearing (direction), loop antennas, ratio
transmission, circuit diagrams, conferences,  daytime,
incidence, ionospheric propagation, night, signal
reflection, solar activity effects, solar  flares, very
low frequencies
Keyword Text
For randomly chosen days the apparent azimuthal direction of incidence of a
VLF transmitter was  determined over a distance of 778 km with the help of a
cross loop antenna.  During the night fast  and large direction changes occur,
but daytime measurements show a quiet, stable behavior.  This  is also not
disturbed by a solar flare effect causing pronounced field strength changes.
The  number of hours with daytime character corresponds to the length of day
in the reflection region  between transmitter and receiver.  Distinct direction






Comparative Performance Evaluation of a Wullenweber Antenna (CDAA)
with General Service Receiving Antennas
Title Text
Thowless, Eric A.Author Text
vol. 1, O&MN ELEX NELC B173, Radio Technology Division, Naval
Electronics Laboratory Center, San Diego,  California, 11 September 1972.
Source Text
Keyword Text
At or near some of the naval radio receiver stations there is a (Wullenweber)
CDAA installation.  Considering that (1) the CDAA can accommodate many
users, (2) real estate for antennas is frequently scarce and expensive, and (3)
antenna installations of any type are costly, a natural question arises; how
might the CDAA be used to augment, or even replace, the usual receiving
antenna complex? There exist a multiplicity of beams from the Navy's CDAA,
(AN/FRD-10).  Thirty monitor beams, each nominally twelve degrees
horizontal beamwidth, are equally spaced in azimuth (every twelve degrees).
Six sector beams, each nominally sixty degrees in horizontal beamwidth, are
equally spaced in azimuth (every sixty degrees).  An omnidirectional mode
also exists; however, its pattern is far from being uniformly omnidirectional.
Only the monitor beams of the CDAA were used throughout these tests.  The
purpose of this overall effort is to determine the potential usefulness of the
CDAA if it were to be effectively integrated into the communication station
receiving antenna system - not only at Guam, but also at other locations
about the world.  The first step is to measure comparative performance
between standard rhombic antennas and the Wullenweber antenna, and
combinations of both at the Naval Communication Station, Guam.  (Abstract






Comparative Performance Evaluation of a Wullenweber Antenna (CDAA)
with General Service Receiving Antennas
Title Text
Thowless, Eric A.Author Text
vol. 2, O&MN ELEX NELC B173, Radio Technology Division, Naval
Electronics Laboratory Center, San Diego,  California, 11 September 1972.
Source Text
Keyword Text
The performance of the Wullenweber antenna has been compared with
inverted discone antennas at the Naval Communication at Guam.  This is a
complementary companion report to "Comparative Performance Evaluation of
a Wullenweber Antenna (CDAA) with General Service Receiving Antennas,
Volume 1."  The original and primary purpose of this effort was to determine
how the Wullenweber antenna (also known as the Circulary Disposed
Antenna Array) might be best integrated into the receiving station antenna
complex, not only at Guam where the measurements were made, but also on
a world wide basis.  Before any conclusions could be reached,
measurements of  relative performance were needed to determine the
effectiveness of the circularly disposed antenna array (hereafter referred to as
CDAA) compared with other general service receiving antennas when
receiving actual transmissions.  All measurements were on receiving
antennas at NCS Guam.  This report covers the second phase of
measurements with emphasis on receiving transmissions from ships.  Ships'
transmissions are received almost exclusively on inverted discone antennas;
this is the procedure at least at Guam.  Consequently, the measurements
and conclusions to be discussed will be mostly on comparing the CDAA with
inverted discone antennas (IDs), and determining the improvement when the
CDAA and the ID are used in diversity.  Ships' traffic was used whenever it
was available.  All ships used were terminated with NCS Guam.  Ships
usually transmitted on pairs of frequencies to get through user interference,
and the best (clearest) of the two frequencies was used for reception.  When
no ships were available, fleet broadcast transmissions were then received
from San Francisco,  Adak, Honolulu, Harold E. Holt, Philippines and Japan.
Most measurements of antenna diversity performance utilized fleet broadcast
as a signal source.  (Note:  After the measurements were finished, I learned
that rhombic antennas are used for receiving ships' traffic from Yankee Station
area.  It is assumed that the measurements of comparing two rhombic
antennas in diversity (RA+RA) compared with a WA/MB and inverted discone
antenna in diversity (WA/MB+ID) while receiving shore station fleet broadcast
will be similar to results that would have been obtained had ships' traffic been
received.)  (Abstract taken from author's objectives and approach, technical
Abstract Text





Efficiency of Angle-Diversity Reception in Long-Distance Tropospheric
Propagation
Title Text
Troitskiy, V. N.Author Text
Tele. and Rad. Eng., vol. 26/27, pp. 17-23, September 1972.Source Text
Keyword Text
Angle diversity in long-distance tropospheric propagation gives practically the
same signal-stability improvement as space diversity.  It is, however, much
more advantageous economically, for it is achieved by means of a single
antenna.  In angle-diversity reception each of the radiation patterns defines its
own reradiating volume in space.  If the separation between the radiation
patterns is large, these volumes do not overlap with one another.  The mutual
disposition and form of the air-permittivity inhomogeneities in the separate
volumes will be different.  The signals may therefore be sufficiently
uncorrelated, and angle-diversity reception will be effective provided that the
mean values of the amplitudes of these signals will not differ too markedly,
otherwise the effectiveness of angular diversity would be sharply lower.  The
latter condition imposes a restriction on the value of the angular separation,
for the signal level in long-distance tropospheric propagation (LDTP) depends
markedly on the direction of reception.   A signal maximum is observed in the
main direction and, as we depart from it, the signal decays rapidly.  If the
angular separation is large, the signal level in a diversity channel will be
considerably lower.  The implication is that, if angle diversity is to be effective,
the antennas used must be highly directive.  Angle diversity is often
implemented with beams separated both vertically and horizontally.
Furthermore, angle diversity is sometimes used simultaneously both in
reception and transmission.  (Author's abstract, formal literature, English






Development of Technical Navigation Devices (Razvitie Tekhnicheskikh
Sredstv  Sudovozndeniya)
Title Text
Yakushenkov, A., Chernyaev, R.Author Text
Scientific Documentation Division, Naval Ship Systems Command,
Washington D C.   Report NAVSHIPS-Trans-1348, 8 pages; September,
1972.
Source Text
navigational aids, merchant vessels, merchant vessels,
USSR, radio navigation, automatic  navigators, gyro
compasses, radar navigation, direction finding,
navigation computers,  inertial navigation,
translations, NTISN
Keyword Text
The report discusses the state of the art of navigational aids presently






A Practical Evaluation of Earth-Backscatter Simulation and an Estimate
of the HF ground-Scatter Coefficient
Title Text
Althouse, E. L. and Davis, J. R.Author Text
Radio Science, vol. 7, no. 10, pp. 897-911, October 1972.Source Text
Keyword Text
An attempt has been made in this work to perform an appraisal of the degree
to which fixed-frequency amplitude versus time-delay simulations can be
made to agree in detail with actual HF-radar ground-back-scatter observations
taken with azimuthally broad beam antennas.  The physical constraints and
effects of propagation phenomena such as the spatial distribution of the
ionospheric electron density, D-layer absorption, the antenna pattern, rough-
surface scattering of the surface of the earth, and cross-polarization losses
are discussed.  A composite backscatter-simulation method, based upon a
weighted sum of individual simulations (separate raytraces and backscatter
simulations) from different electron density distributions, is used to account
for downrange geographical variation in electron density profiles, and the
multiplicity of propagation modes which  may occur during conditions of
nonblanketing sporadic-E or spread-F ionization.  Tabular descriptions of
electron density versus height, from actual ionospheric soundings, are used
instead of ionospheric models.  Both isotropic and anisotropic scattering
models are used.  Order of magnitude estimates are given for the radar cross
section per unit area of land illuminated by one-hop 16-MHZ radiation
westward from Washington, D.C.  (Abstract source unknown, formal






All Weather, Low-Level Navigation and Implementation of a One-Way
Ranging, Range-Range Navigation System
Title Text
AnonymousAuthor Text
Report No. ECOM-0084-5, Ohio University, Athens, Ohio, October 1972.Source Text
Keyword Text
The objective of this report is to describe progress made during the calendar
period from 10 October 1971 to 10 April 1972.  Technical descriptions are
provided for various parts of a tunable low frequency, all-weather aircraft
navigation system whose design has been converted to a digital realization to
minimize user equipment cost.  The Fourth Semi-Annual Report describes a
prototype navigation system whose design was structured to provide a
backup short-baseline radio navigation system for the U.S. Army which
operates from low frequency ADF beacon stations in the direct-ranging mode.
 This system was successfully demonstrated in a series of flight experiments
in the summer of 1971 and provided user positional information with
consistent accuracy on the order of 200 feet.  (Abstract source unknown,






Operation of spark chambers in a magnetic field at large delays.
Electric field orientation, magnetic field strength and high voltage pulse
delay effects on spark chamber track displacement  from true particle
trajectory
Title Text
Bostandzhian, N., KH., Marikian, G. A.Author Text
(Vsesoiuznaia Konferentsiia po Fizike Kosmicheskikh Luchei, Tiflis, Georgian
SSR, October  19-22, 1971.) Akademiia Nauk SSR, Izvestiia, Seriia,
Fizicheskaia, Vol. 36, pages 1803-1805, August 1972. In Russian, 1972.
Authors employed:  Akademiia Nauk Armianskoi SSR, Fizicheski
Institut,Yerevan, Armenian SSR.
Source Text
electric fields, instrument errors, magnetic flux,
particle trajectories, spark chambers, displacement,
electric pulse, high voltages, lines of force, pulse
duration, time lag
Keyword Text
Experimental study of the effects of electric-field orientation, magnetic field
strength, and  high-voltage pulse delay on the displacement of the spark-
chamber track from the true particle  trajectory.  The displacement in
millimeters is shown to rise with an increasing angle of arrival  of the particle
into the electric field of the chamber.  The influence of the magnetic field is
much  stronger, and the displacement increases sharply with field strength up
to 2000 Oe and increases  slowly above this value.  The displacement is






TAGSEA Clutter Measurement Verification.Title Text
Brooks, L. W., Nathanson, F. E., Brooks, P. R.Author Text
Final Report:  Johns Hopkins University, Laurel, Md Applied Physics Lab.  67
pages, 29 October, 1972.
Source Text
sea clutter, radar clutter, radar signatures, sea
states, radar reflections, mathematical  models, wind,
polarization, amplitude modulation, capillary waves,
Bragg scattering,  gravity waves, angle of arrival,
TAGSEA project, NTISDODXA
Keyword Text
This is the final TSC report on our overview of the TAGSEA sea clutter
measurement  program.  It includes some general comments on the
techniques used by Raytheon and  General Dynamics in obtaining the data,
the data reduction, and test results. Since the  early discussions on
procedures and tests were covered in monthly meetings and reported  earlier,
this report emphasizes the validity of the results and their use in relating sea
clutter model for Navy use. TSC has no reason to question the validity of the
data itself.  While the system was not designed for quantitative measurement
of sigma sub zero, the  results should be accurate to within a few decibels +
or -3 dB (2 sigma). Both Raytheon  and General Dynamics appear to have
performed good tests in the time allotted. Two  areas deserve special
attention.  While the measurement of sea reflectivity, sigma sub  zero, was
not a primary function of the tests, the results showed the greatest deviation
from earlier models. For grazing angles of 10 deg psi 45 deg, the TAGSEA
mean values  of sigma sub zero were 6-9 dB higher than earlier models,
especially those of NRL for  the higher sea states (SS>4). It is proposed in
Section 3 that TSC believes that the  TAGSEA results are probably more
representative of high sea state reflectivity than the  earlier models and that






Synchronized operation of an automatic atmospherics waveform
recorder and a cathode  ray direction finder
Title Text
Chiplonkar, M. W., Hattiangadi, M. S.Author Text
Journal of the Institution of Telecommunication Engineers, Vol. 18, No. 10,
pages 493-4; October, 1972.  University Poona, India.
Source Text
atmospherics, cathode-ray tubes, position measurement,
recorders, synchronized operation, automatic,
atmospherics, waveform recorder, cathode ray  direction
finder, results, techniques, distant sources, position
measurement
Keyword Text
The results of investigations carried out to locate the distant sources of
atmospherics, using  the method of synchronized operation of an automatic
waveform recorder and a cathode  ray direction finder, are presented.







A technique for accurately locating lightning at close rangesTitle Text
Cianos, N., Oetzel, G. N., Pierce, E. T.Author Text
Journal of Applied Meteorology, Vol. 11, No. 7, pages 1120-7; October, 1972.
 Stanford Research Institute, Menlo Park, California.
Source Text
lightning, technique for accurately locating lightning,
lightning discharge, thundercloud, VHF  lightning
direction finding technique
Keyword Text
A VHF lightning direction-finding technique, that can be applied to locate
close lightning  accurately, has been built and successfully tested.  The
technique measures the direction  of arrival of the received VHF impulses
emitted by a lightning discharge.  The direction  of arrival is calculated from
time-of-arrival measurements between spaced receivers having  a separation
of the order of 100 m.  The shortness of this baseline avoids pulse-
denfification ambiguities and simplifies the equipment and display
requirements.  The  time-of-arrival measurements are made with high-
resolution (10 nsec) digital time-interval  counters along with an on-line digital
computer to process, store and display the data.  The  direction-finder has a
very fast data acquisition rate and can establish the direction of at  least 5000
impulses per second.  It is thus feasible to locate, with a high degree of
spatial  and temporal resolution, the origins of the successive VHF impulses
radiated during a  lightning flash.  Hence the development of lightning
discharges within a thundercloud can  be traced.  A description of the
instrumentation techniques and of the results from a  successful test






A Brief History of the Method of Fixing by Horizontal AnglesTitle Text
Cotter, Charles H.Author Text
Navigation, vol. 25, no. 4, pp. 528-34, October 1972.Source Text
Keyword Text
John Hadley (1670-1744), Vice-President of the Royal Society of London,
Communicated his "Description of a new Instrument for taking Angles" to the
Society on 13 May 1731.1  Hadley's invention for the first time provided the
navigator with an instrument by which he could measure altitudes of celestial
bodies with ease and accuracy on board a lively ship at sea.  It was not
however until about 1750, when the instrument was to be found on board
vessels of the East India Company, that Hadley's quadrant (or octant as it is
sometimes called) rapidly came into general use.  Hadley's reflecting
instrument was designed to measure angles up to 90º; but at the time of its
first appearance a need existed for means to measure lunar distances-
sometimes having values exceeding 90º.  Credit for having been the first to
suggest the enlargement of the arc of hadley's quadrant to 60º belongs to
Captain Campbell R.N., to whom we owe a debt of gratitude for the nautical
sextant dating from 1757.  It seems that some considerable time was to
elapse after the introduction of Hadley's instrument before it was realized that
it could provide an admirable and useful aid in hydrographic surveying.  The
Rev. John Michell appears to have been the first to suggest the use of
Hadley's quadrant for this propose, in a paper2 read before the Royal Society
on 14 February 1765.  (Abstract source unknown, formal literature, English






Method and equipment for localizing satellites by laser range and
direction finding.
Title Text
Durrenberger, P., Weber, P.Author Text
International Commission for Optics and International Union of Pure and
Applied Physics, Space, Optics Meeting, 9th, Santa Monica, Calif., October
9-13, 1972. Report ONERA, TP No. 1149, 18 pages, 1972.  Authors
employed:  ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France
Source Text
laser ranger/tracker, position (location), pulsed
lasers, satellite tracking, data reduction, geodetic
surveys, geophysics, ground stations, Q switched
lasers, ruby lasers, Schmidt cameras, synchronism
Keyword Text
Description of a range-and-direction finder developed by ONERA as a
precision satellite  localization system integrated within a single station.  The
system includes a laser range finder  and photographic equipment to obtain
angular positions of a satellite illuminated by a high-energy  laser light pulses
on a background of stars.  The precision of the system is the order of one






Effect of Noise Signals on Angle-of-Arrival Determination.  <NOTE>
Technical Report.  No. 34
Title Text
Ernst, E. W., Reddy, K., Woodard, S.Author Text
Technical Report from:  Illinois University Urbana Radiolocation Research Lab.
 Report RRL-PUB-412-UILU-ENG-72-2556, 81 pages; October, 1972.
Source Text
direction finding, radio interference, signals, noise
(radio), angle of arrival, antenna  arrays, simulation,
information theory, azimuth, NTISDODXD
Keyword Text
The simulation model for the CDAA RDF system, developed earlier, has been
modified to simulate the effects on the signal outputs of a noise source which
is not at  the location of the antenna array. The noise is then received by the
array and may be  considered as having an azimuth and an elevation. This
`directional' noise is  considered to be random in other respects (such as
amplitude and phase of the  components selected by a receiver) The
simulation model is used to study the effect  on accuracy of azimuthal






Measurement of Best Time-Delay Resolution Obtainable along East-West
and North-South Ionospheric Paths
Title Text
Fenwick, R. B., Lynch, J. T. and Villard, O. G., Jr.Author Text
Radio Science, vol. 7, no. 10, pp. 925-929, October 1972.Source Text
Keyword Text
A high-resolution, frequency-modulated, continuous-wave (FMCW), oblique-
incidence sounder was used to measure the minimum equivalent pulse widths
that could be transmitted over two different oblique paths.  One path, 1880 km
long, was substantially an east-west path from Lubbock, Texas, to Stanford,
California.  The second path, 1300 km long, from Bozeman, Montana, to
Stanford had characteristics representative of north-south propagation.  The
data from each path indicated that for 50% of the daylight hours, pulse widths
as small as 3 to 5 µsec could be transmitted without significant ionospheric
broadening if the minimum dispersion frequency was used.  (Abstract source






Response of a Terminated Transmission Line Excited by a Plane Wave
Field for  Arbitrary Angles of Incidence
Title Text
Harrison, Jr., Charles W., Taylor, Clayborne D.Author Text
Sandia Labs., Albuquerque, N.M. Report SC-RR-72-0560, 12 pages; October,
1972.
Source Text
electromagnetic  induction, transmission  lines, plane
waves, angle of arrival, electrical  impedance,
orientation (direction), potential energy, NTISD0DXA
Keyword Text
An analysis to determine the response of an impedance-loaded transmission
line  configuration excited by a plane-polarized electric field of arbitrary spatial
orientation  has been needed for a long time. The purpose of the present
paper is to meet this need  by suggesting a method of solution based on the
analysis of the simplest of such  circuits: an impedance-terminated two-






The Development of Loran-C Navigation and TimingTitle Text
Hefley, G.Author Text




The Loran-C timing and navigation concept and its implementation in the form
of the Loran-C system has taken on considerable importance in a variety of
military and civilian applications such as microsecond clock synchronization,
precision tactical or civil navigation, etc.  Future applications like tying
together continental surveys, aircraft collision avoidance, etc., have yet to be
explored in detail. This work traces the development of the Loran-C concept
from its inception as a 100-kHz pulse hyperbolic navigation system to more
recent times when it found a variety of applications to both timing and
navigation.  This work is intended to present the story of Loran-C in a readable
and understandable way without resorting to the complicated mathematical
formulation of the theory or detailed instrumentation aspects.  Thus, the
history, experimental and theoretical developments, political decisions, and
field testing of the early equipment are described and the lessons learned can
certainly be a guide for modern development of the system in all its detailed







Design and Calibration of a Large Aspect Angle Total Head Pressure
Gage.  <NOTE>  Memorandum Report.
Title Text
Hoover, C. H.Author Text
Ballistic Research Labs Aberdeen Proving Ground Md.  Report BRL-MR-2239,
 64 pages; October, 1972.
Source Text
detonations, pressure, pressure gages, design,
calibration, altitude, angle of attack, angle  of
arrival, transonic characteristics, supersonic
characteristics, shock tubes, probes, wind  tunnel
models, test methods, height of burst, aspect angle,
total head probes, NTISA
Keyword Text
A total head pressure gage that would give accurate data over an aspect
angle of at least  30 degrees was designed for a height of burst study
program. Shock tube and wind tunnel  calibration tests were performed.  The
results give correction factors to be applied to field  data for various aspect






A mobile tone range IRDF system for telemetry tracking of sounding
rockets.
Title Text
Mayer, G. K.Author Text
In:  International Telemetering Conference, Los Angeles, Calif., October 10-
12, 1972, Proceedings. (A73-23361 09-07) Woodland Hills, Calif.;
International Foundation for Telemetering, 1972, pages, 621-625, 1972.




computer techniques, data reduction, radar tracking,
radio direction finders, telemetry, Doppler  radar,
sounding rockets, tracking radar, trajectory measurement
Keyword Text
A simple and versatile tracking system is described providing trajectory
information for any  rocket, balloon, or airborne scientific device which
employs telemetry.  The system is thought to  serve as a backup or a
replacement for radar to provide the trajectory data of sounding rockets.   Two
basic systems  are included: the tone range system, providing the slant range
information,  and the radio direction finding system, providing angular data.






Utilization of a satellite system for navigation and control of shipping,




International Astronautical Federation, International Astronautical Congress,
23rd, Vienna, Austria, October 8-15, 1972. Paper. 14 pages, 1972.  Author
employed:  Center National d'Etudes Spatiales, Bretigny-sur-Orge, Essonne,
France
Source Text
radio direction finders, satellite navigation systems,
ships, surface navigation, Astronavigation,  collision
avoidance, hyperbolic navigation, rescue operations,
traffic controller
Keyword Text
A ship must be capable of determining its position and of communicating with
the shore.  These  two imperatives can be satisfied with the help of a satellite
system which makes it possible to  survey and control traffic, to provide an
anti-collision system, and to assist in search and rescue.   Classical
methods of ship location (astronomical navigation, radio direction finding, and
hyperbolic systems such as DECCA, Loran, and Omega) are briefly reviewed.
 Radiolocation by  satellite can be accomplished by measurements of
distances, of differences of distances, of angles,  and of relative speeds, and
methods for accomplishing this are outlined.  A study made in France  early
in 1972 indicated that, by establishing a system of satellite control, the
number of collisions  in the Pas de Calais area could be reduced to one every






Phenomena Associated with Very High Power, High Frequency F-Region
Modification below the Critical Frequency
Title Text
Seliga, T. A.Author Text




F-region modification experiments performed near Boulder, Colorado by the
Institute for Telecommunications Sciences using a very high power, high
frequency transmitter-antenna facility have produced significant alterations of
the ionosphere.  Propagation observations reported in the November 1970
issue of the Journal of Geophysical Research include rapid ionospheric
response to heating waves below the critical frequency, including deformation
of the x-and o-traces near the height of reflection of the heating wave, the
occurrence of spread-F, broadband splitting of echoes and the reduction of
reflectivity as seen on ionosonde records and significant attenuation of a
probing wave operating at a frequency slightly less than the heating wave and
having the same polarization.  Thus far all of the approaches to explain the
observed propagation phenomena have ignored the fact that a standing wave,
having a very large voltage-standing wave ratio, exists in the ionosphere at the
heating wavelength below the reflection height. Consideration of the effects of
this standing wave indicates an almost doubling of the average power
available for ionospheric heating and the inherent availability of a process to
produce small scale horizontally stratified, periodic irregularities which in turn
may provide mechanisms for the occurrence and build up of spread-F,
reflectivity changes and magneto-ionic coupling.  Preliminary results of
possible effects of these irregularities are presented as deduced from
propagation analyses of simplified ionospheric models.  Important
consequences include a self-interaction effect or resonance of the upgoing
heating wave with the inhomogeneity produced by the standing wave,
resonant reflection phenomena and coupling of magneto-ionic modes through
resonant interactions.  (Abstract source unknown, formal literature, English






Covariance Equations for a Linear SeaTitle Text
Snyder, R. L.Author Text
Nova University Dania Fla Physical Oceanographic Lab.  Report NOVA-73-3,
12 pages; October, 1972.
Source Text
ocean waves, statistical analysis, partial differential
equations, matrix algebra, equations  of motion,
direction finding ,sea states, surface waves, gravity
waves, covariance, NTISN
Keyword Text
The equations governing the second-order covariances between surface
gravity-wave field  variables are derived for a linear sea. These equations are
solved formally for two cases:  the case of stationary homogeneous statistics
and the case of quasi stationary quasi  homogeneous statistics. The first
case defines the directional spectra and directional cross  spectra for the field
variables and establishes the relationship between these spectra; the  second
case defines the corresponding local spectra for these variables and leads to






On the Estimation of the Directional Spectrum of Surface Gravity Waves
from a  Programmed Aircraft Altimeter
Title Text
Snyder, R. L.Author Text
Nova University Dania Fla Physical Oceanographic Lab.  Report NOVA-73-1,
4 pages; October, 1972.
Source Text
ocean waves, direction finding, measurement,
altimeters, airborne, numerical analysis,directional
measurement, gravity waves, spectrum analysis, surface
waves, air water  interactions, NTISN
Keyword Text
A method of determining the directional spectrum from the record of an
aircraft-mounted  (laser) altimeter is proposed. The method involves
synchronous programming of the angle  that the altimeter beam makes with
the vertical and acquisition of the data.  Subsequent  analysis is similar to the







Method and equipment for localizing satellites by laser range-and-
direction finding.
Title Text
Weber, Pierre and Durrenberger, PierreAuthor Text
Proceedings:  9th Int Congr, Int Comm for Opt, Santa Monica, Calif, pages
789-805, October 9-13, 1972 . Available from NAS, Washington, DC, 1974.
Authors' Association:  Natl d'Etud et de Rech Aerosp, Chatillon, France.
Source Text
range finders, satellites, trackingKeyword Text
The experiment and results obtained by ONERA for locating satellites from a
single  station by using laser range-and-direction finding are described.  The
range-and-direction  finder provides polar coordinates through radial ranges
and angular positions at known  moments:  distances are given by a laser
range finder and angles by a photograph of the  satellite while illuminated by a






Analysis of a Pulsing Wall Jet.  <NOTE> Final Report. Mar-Oct 72Title Text
Williams, John R., Ambrosiani, Jack P., Palmer, William E.Author Text
Final Report from:  North American Rockwell Corp, Columbus Aircraft Div.,
Columbus, Ohio.  Report NR72H-325, 98 pages; October, 1972.
Source Text
jets, boundary layer control systems, trailing control
surfaces, flow separation, blowers,  mathematical
models, angle of arrival, airfoils, trailing edge,
flaps, lift, wall jets, high lift systems, NTISN
Keyword Text
An analysis is presented of the mixing characteristics of steady and
intermittent blowing  when applied for boundary layer control. The analysis
considers blowing tangent to the  surface of a flap at deflection angles of 0
deg and 40 deg. It is shown that, relative to the  steady jet, mixing with the






Annual Report for Contract Year 1 September 1971 to 31 August 1972.
<NOTE>  Technical Report. No. 38
Title Text
Wood, W. W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-417-UILU-ENG-72-2554, 55 pages; October, 1972.
Source Text
electronics, naval research, direction finding, radio
equipment, ionospheric disturbances,  aurorae, angle of
arrival, polarization, azimuth, abstracts, radio
frequency,  interferometers, radio waves, antenna
radiation patterns, digital computers,  backscattering,
high frequency, ionospheric propagation, antenna
arrays, electron  density, circularly disposed antenna
array, ionograms, minicomputers, NTISDODXD
Keyword Text
This report covers the work which was performed during the 1971-1972
contract year  for the Office of Naval Research, Naval Electronics Systems
Command, and the Rome  Air Development Center. The report covers a wide
range of research, all in abstract  form; accordingly, it is concise. The
objective of each section of this report is to  improve the performance of a
CDAA system, or to correct for errors caused by  ionospheric irregularities







Direction Finding Antenna System.Title Text
Barry, George H.Author Text
Patent:  Department of the Navy Washington D.C.  Report PAT-APPL-42 640-
Patent-3 704 463, 5 pages; November, 1972.
Source Text
antennas, direction finding, patents, antenna arrays,
PAT-CL-343-100-R, NTISGPN
Keyword Text
The patent describes a direction finding antenna system having a large circle
of active  reflector antenna elements and a smaller concentric circle of focal
point active antenna  elements.  The outer circle consists of several hundred
antenna elements where each  element comprises a horizontal one-half wave
length horizontal dipole and a one-fourth  wave length vertical dipole. The
horizontal dipole receives the incoming signal the output  of which is amplified
and applied to the input of the vertical dipole which then  retransmits the
signal. A group of reflector antenna elements forming a segment of the  outer
circle receive and retransmit the incoming signal to a focal point where the
signal  is received by a focal point antenna on the inner circle. The signal from
the focal point  antenna receiving the retransmitted signal thus represents the
output of a directional  antenna.  A display of signal arrival direction is






Project Deep Ops: Deep Object Recovery with Pilot and Killer Whales.
<NOTE> Project  Summary Report. Aug 69-Nov 71
Title Text
Bowers, Clark A., Henderson, R. ScottAuthor Text
Naval Undersea Center, San Diego, Calif. Report NUC-TP-306, 91 pages;
November, 1972.
Source Text
torpedoes, recovery, cetacea, training, conditioned
reflex, diving, behavior, learning,  tracking, radio
equipment, direction finding, underwater ordnance,
naval research, hoists,  ocean bottom, hydrazine lift
systems, animal training, NTISN
Keyword Text
Two species of whales, killer whales (Orcinus orca) and pilot whales
(Globicephala  scammoni), were conditioned to locate and mark for recovery
pingered cylindrical objects  in the open ocean. The animals were conditioned
to boat-follow, wear harnesses with  radio backpacks, and deploy mouth-
carried recovery hardware.  An automatic  direction-finding radio tracking
system, originally developed for studies of wild marine  mammals, was
adopted and transformed to a system which is practical and reliable for  day-
to-day use with trained whales in the open ocean. The killer whales dived to
maximum depths of 850 feet and 500 feet to deploy practice grabbers. The
pilot whale  deployed a practice grabber at a depth of 1654 feet and on one
occasion apparently made  a volunteered dive (without practice grabber) to a
depth of 2000 feet. Float-line recovery  devices proved ineffectual, leading to
the development of a hydrazine lift system, which  was fitted to the
operational Grabber and is capable of lifting 600 pounds from 1000 feet.  The
pilot whale aided in the recovery of a dummy Mk 46 torpedo from 500 feet with
this  device, and during an earlier training session deployed the hydrazine






The U.S. Navy's Requirement for Threat Platform LocationTitle Text
Collins, D. M.Author Text
1 November 1972.Source Text
Keyword Text
To summarize, radiolocation is important to the Navy.  We should improve our
capability below & above the HF spectrum.  Radiolocation should, as a
counter technology, remain abreast of current trends in communications
technology.  We should seek to overcome or at least immediately
compensate for the ionospheric induced error.  We should seek methods to
locate and track foreign naval units that are maintaining radio silence.






Grizzly Bear Prehibernation and Denning Activities as Determined by
Radiotracking
Title Text
Craighead, F. C., Jr. and Craighead, J. J.Author Text




This monograph, in addition to reporting on Grizzly Bears, describes the
collar transmitters utilized in the survey, the type of tracking equipment
including the use of various types of antennas and receiving equipment and
presents a comprehensive procedural description of the task.  (Authors'






Modeling of Atmospheric NoiseTitle Text
Giordano, A. A. and Haber, F.Author Text
Radio Science, vol. 7, no. 11, pp. 1011-1023, November 1972.Source Text
Keyword Text
Atmospheric noise resulting from lighting discharges is modeled as a Poisson-
related process that depends on two major physical factors: (a) the world
distribution of thunderstorms and (b) the prevailing propagation conditions.  I
this work theoretical models of atmospheric noise have been developed by
postulating physically motivated combinations of source distributions and
propagation conditions.  Then the noise statistics at the output of a narrow-
band receiver for each combination are calculated.  Particular noise statistics
that are computed for several cases include the amplitude-probability
distribution, the average envelope-level crossing rate, and the pulse-spacing
distribution.  The models postulated are found to be consistent with both
experimental and prior theoretical results.  (Abstract source unknown, formal






Wider Aperture Sine-Cosine Direction FindersTitle Text
Green, T. C. and Travers, D. N.Author Text
Radio Science, vol. 7, no. 11, pp. 1025-1032, November 1972.Source Text
radio direction finding, errors, antenna radiation
patterns, spacing errors, reradiation errors, adcock
direction finding, pickup factor, dipole modes, wider
aperture sine/cosine direction finders, antennae
number, quadruple modes
Keyword Text
Higher-order sine-cosine azimuth patterns for Adcock direction finding are
investigated to determine spacing errors, reradiation errors, and pickup factor.
 The higher modes  achieve wider apertures and reduced wave interference
error; they exhibit comparable pickup factors but require an increase in the
minimum number of antennas and different sensing methods.  The 1.220λ
spacing limit is appropriate only to the dipole mode, the corresponding limit
for the quadruple mode being 1.684λ and correspondingly greater for the
higher modes.  Reduced spacing error for the minimum number of antennas
occurs at increasingly wider apertures which also tend to more closely
approach the theoretical limits with increasing mode.  The higher modes
exhibit reduced response in the vicinity of the zenith.  The resolution of the
additional bearing ambiguities involves the use of one or more lower-order
patterns.  Predicted sense performance as a function of reradiated field
amplitude is computed for a combination of quadrupole and dipole modes.






Validated-Data Report for the Tower Phase of the ARPA/OWEX Program.
 <NOTE>  Final Report.
Title Text
Guthart, H.Author Text
Massachusetts Institute of Technology, Lexington Lincoln Lab.  Report ESD-
TR-73-76, 74 pages; November, 1972.
Source Text
ocean waves, height finding, power spectra,
radiometers, direction finding, attenuation, ARPA/OWEX
Project, NTISAF
Keyword Text
Instrumentation has been designed, developed, and operated to measure the
statistics of  wave-height fluctuations as well as the spatial-attenuation factor
of capillary waves. A  microwave radiometer was provided to measure the
thermal emissions of the ocean  surface at 8.9 GHz. This report highlights







Conventional and Compensation Type Doppler Direction FindersTitle Text
Haegler, E.Author Text
Aust. Electron. Eng., vol. 5, no. 11, pp. 13-15, November 1972.Source Text
Keyword Text
The author discusses the advantages  of compensation type doppler direction
finders.  These include increased DF sensitivity; decreased errors due to
tuning variations between transmitter and receiver; voice communication by
means of the omnidirectional receiver; and the ability to take bearings from a
frequency modulated transmitter.  (Abstract source unknown, formal






Conventional and compensation type Doppler direction findersTitle Text
Haegler, E.Author Text
Australian Electronics Engineering, Vol. 5, No. 11, pages 13-15; November,
1972.
Source Text
radio direction-finding, compensation type, Doppler
direction finders, sensitivity, tuning variations,
frequency  modulated transmitter
Keyword Text
The author discusses the advantages of compensation type Doppler direction
finders.   These include:  increased DF sensitivity; decreased errors due to
tuning variations between  transmitter and receiver; voice communications by







Wavelike structure of magnetic field-aligned irregularities detected by
phase interferometry
Title Text
Hajkowicz, L. A.Author Text
Canadian Journal of Physics, Vol. 50, No. 21, pages 2654-61; 1 November,
1972.  Lakehead University, Ontario, Canada.
Source Text
electromagnetic wave interferometry, F-region, magnetic
field effects, wavelike structure, phase
interferometry, scintillations, satellite beacon
transmissions,  hydro magnetic waves, auroral zone,
magnetic field aligned irregularities, F region
Keyword Text
Recordings of scintillations in the angle of arrival of satellite beacon
transmissions at  136.410 MHZ, by means of a modified phase interferometer,
show relatively slow,  periodic increases in angular variations.  These
increases are associated with occurrences  of magnetic field-aligned
irregularities at the height of the F region.  The periodic  component of
scintillations is thought to arise from a wavelike form of distribution of
irregularities.  The wavelength most frequently found is in a 3-4 km range.  No
similar  wave structure was found in simultaneous recordings of amplitude
scintillations, possibly  because of the difference between amplitude and
phase scale sizes of irregularities.  The  existence of magnetic field-aligned
irregularities, characterized by the periodic angular  structure, could be
evidence of a ducted mode of propagation of hydro magnetic waves






Construction of Space Triangulation Nets by Chord Direction and
Distance/Postroenie  Kosmicheskoi Triangulyatsii po Napravleniyam i
Dlinam Khord
Title Text
Klenitskii, B. M.Author Text
Army Foreign Science and Technology Center, Charlottesville, Virginia.
Report FSTC-HT-23-896-72, 11 pages; November, 1972.
Source Text
satellite tracking systems, triangulation, position
finding, height finding, direction finding,
mathematical analysis, USSR, translations, geodetic
satellites, NTISA
Keyword Text
Consideration of an elementary figure making it possible to determine
direction and  length of a space triangulation chord by simultaneous
photographic and Doppler  observations from a satellite.  A formula is
suggested for a priority estimate of accuracy of  chord length and, based on
an analysis of it, recommendations are made about optimal  dimensions and
shape of the figure. A method is suggested for leveling the triangulation







Automatic N (h,t) Profiles of the Ionosphere with a Digital IonosondeTitle Text
Laird, A. R., McKinnis, D., Obitts, D., Violette, E. J. and Wright, J. W.Author Text
Radio Science, vol. 7, no. 11, pp. 1033-1043, November 1972.Source Text
Keyword Text
A method is described to accomplish data selection and profile inversion to
obtain ionospheric electron-density profiles from digitized radio soundings.
The profile inversion is based upon the well-established formulation of Paul
[1960] by which the optimum radio-frequency sounding intervals can be
specified from an approximate knowledge of the profile.  The expected virtual
height coordinates (h') at these frequencies (f) are likewise estimated, and
procedures are then used to select h'(f) observations nearest the predicted
coordinates from a subsequent digital ionogram.  From these the next profile
is obtained.  The process adaptively follows the changing shape and detail of
the profile.  The procedure requires an average of 20 sec per profile on a
standard data-processing computer and can be adapted, with benefit to on-
line real-time use in our "dynasonde," digital ionosonde.  (Abstract source






The Quasi-Linear Intensity InterferometerTitle Text
Macphie, R. H.Author Text




A new type of radio intensity interferometer (fourth-order correlation system)
suitable for use at long baselines is described.  It provides both amplitude and
phase information about the distribution of radio sources which excite its two
antennas.  There is no RF connection between the two widely separated
antennas, and consequently no RF phase instabilities are present to vitiate
the correlation of the two outputs.  Use is also made of the bandwidth of the
signals received so that in an aperture synthesis the baselines increase
exponentially in length, thereby reducing considerably the total number of
baselines needed for an aperture synthesis.  Conventional types of intensity
interferometers suffer from output signal-to-noise ratios (SNR's) which vary
quadratically with the SNR of the familiar second-order Michelson-type
interferometer.  It is shown that except for a constant factor the output SNR of
the new interferometer varies linearly with the SNR of the Michelson
interferometer, hence the name quasi-linear intensity interferometer.  Such a
behavior in large measure overcomes the major drawback of intensity
interferometers, i.e., their poor output SNR when the sources are themselves







Analysis of Wire Antennas in the Presence of a Conducting Half Space.
II-The Horizontal Antenna in Free Space
Title Text
Miller, E. K., Poggio, A. J., et al.Author Text
Can. J. Phys., vol. 50, pp. 2614-27, 1 November 1972.Source Text
Keyword Text
An integral equation approach for the analysis of a horizontal wire antenna
located in free space near a lossy half-space is described.  Two methods, a
rigorous one based upon the Sommerfeld formulation and an approximation
technique involving the Fresnel plane-wave reflection coefficients, are used to
account for the influence of the interface-reflected field upon the antenna
current distribution.  A moment method (subsectional collocation) solution
procedure is used to obtain numerical results for antenna impedance and
radiation patterns.  The reflection coefficient approach is found to agree well
(generally within 10%) with those due to the rigorous method at a fraction
approximately 1%) of the computer cost.  (Authors' abstract, formal literature,






The most Advantageous Amplitude Quantization Intervals for Direction
Finding
Title Text
Samsonenko, S. V. and Smagorinskiy, A. I.Author Text
Radiotekhnika, vol. 27, no. 11, pp. 19-22, November 1972, Trans. of
Telecommun. and Radio Eng. Pt. 2, vol. 27, no. 11 pp. 67-70, November
1972.
Source Text
amplitude quantization intervals, optimal threshold
intervals, multilevel quantization, discrete antenna
scanning method, radio direction finding
Keyword Text
The optimal threshold intervals of a multilevel quantization device used for
direction finding by the discrete antenna scanning method are calculated.  (4
references)  (Abstract source unknown, formal literature, English/German






Most convenient intervals of amplitude quantization in direction findingTitle Text
Samsonenko, S. V., Smagorinskii A. I.Author Text
Radiotekhnika, Vol. 27, November 1972, pages 19-22, 1972.Source Text
information theory, radio direction finders, signal
measurement, surveillance radar, antenna radiation
patterns, distribution functions, optimization, random
variables
Keyword Text
The angular coordinate (angular direction of the target) can be measured in
some surveillance  radars by discrete scanning of the antenna while
performing multilevel quantization of the signal.   The present study defines
optimal amplitude quantization levels ensuring the highest accuracy of






The most advantageous amplitude quantization intervals for direction
finding
Title Text
Samsonenko, S. V., Smagorinskiy, A. I.Author Text
Radiotekhnika, Vol. 27, No. 11, pages 19-22. Translation:
Telecommunications and Radio Engineering, Part 2 (Radio Engineering), Vol.
27, No. 11, pages 67-70; November, 1972.
Source Text
quantisation, radio direction-finding, scanning
antennas, amplitude quantization intervals, optimal
threshold intervals, multilevel quantization, discrete
antenna scanning method, radio direction finding
Keyword Text
The optimal threshold intervals of a multilevel quantization device used for










Umschau in Wissenschaft und Technik, Vol. 72, No. 22, pages 721-4; 15
November, 1972.  Fraunhofer Gesellschaft, Karlsruhe, West Germany.
Source Text
acoustic devices, artificial intelligence, bio-
cybernetics, Bionic, passive acoustic direction finder,
biological prototype, technical realization,  organs,
multiplicative signal processing
Keyword Text
A passive acoustic direction finder was deduced from a biological prototype.
A male  mosquito is localizing a flying female one by sound, which is
produced by her wings.  The  dimensions of the receiving organs at the head
of the male are very small compared with  the wavelength; they work as
sound velocity receivers.  The technical direction finder with  multiplicative
signal processing is of small size and costs; it may be used for localizing  fog-














In a small-cell mobile-radio system different base stations transmit different
signals simultaneously, and at the same carrier frequency, to mobile vehicles
in their respective cells.  It is desirable that these cochannel stations be
placed as close to one another as possible without creating undue
interference.  However, as a vehicle moves within a cell, both the desired and
undesired signals exhibit Rayleigh (local) fading, creating a relatively high
probability that the interference exceeds the signal.  On the other hand, at the
frequencies contemplated it is relatively simple to construct additional
antennas that provide independently fading signals, thereby offering the use of
diversity techniques.  Three different switch diversity techniques are
considered, and the improvements produced by each are calculated.  It is
also shown that some are effective in combating an additional difficulty of the
mobile-radio environment; this difficulty is that while the signal received in a
moving vehicle is locally Rayleigh, the mean of this Rayleigh process
changes slowly with time.  (Abstract source unknown, formal literature,






A New Approach to Geometry of Range Difference LocationTitle Text
Schmidt, Ralph O.Author Text
IEEE Trans. Aerosp. Elect. Syst., vol. 6, no. 8, November 1972.Source Text
Keyword Text







A New Approach to Geometry of Range Difference LocationTitle Text
Schmidt, Ralph O.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-8, no. 6,
pp. 821-835, November 1972.
Source Text
Keyword Text
Loran, as an example of a "hyperbolic" range difference location system,
provides hyperbolic lines of position on which the target must lie.  It is shown
in this paper that lines of position need not be hyperbolic, i.e., an exact
straight line of position on the plane or the surface of a sphere (where the
solution is a great circle) is derived and computer-generated error maps are






Application of equiangular conical antennas with thick leadsTitle Text
Terret, C., Dubost, G., Joliff, G.Author Text
Annales des Telecommunications, Vol. 27, pages 453-467, November,-
December 1972.  Authors employed:  Rennes, Universite, Rennes, France.
Source Text
conical bodies, directional antennas, frequency
response, wideband communication, antenna arrays,
antenna radiation patterns, circular polarization,
current density, electrical impedance, goniometers
Keyword Text
Some applications of these antennas are discussed making evident the
advantages of using thick  leads as radiating elements of antennas or
systems of antennas constructed up to now with the  help of thin wires or
plates of constant thickness.  Multimode multi lead antennas are reviewed,
and an omnidirectional very wide band antenna is described.  A system of
direction-finding  antennas, and semi-isotropic antennas with circular
polarization are discussed.  Antennas with  thick leads make it possible to
obtain very wide pass bands.  Increasing the number of radiating  elements
makes it possible to obtain, for omnidirectionally and hemispherically
radiating antennas,  improved performance and particularly a better symmetry






Application of equiangular conical antennas with thick strands.Title Text
Terret, Claude, Dubost, Gerard, Joliff, GuyAuthor Text
Universite de Rennes, Fr, Annales des Telecommunications, Vol. 27, No. 11-
12, pages 453-467, November - December 1972.
Source Text
antennas, directive antennas, helical antennas, radio
direction finding, electromagnetic  waves, conical
antennas
Keyword Text
In a preceding article the authors presented a theoretical study of the multi
modal  independent frequency antennas of the conical type with thick
strands.  In the present  article mathematical calculations are used to
determine quickly the necessary parameters  of the antennas with regard to
their applications in the chosen frequency bands.  Some  applications of
these antennas (omnidirectional wide-band antenna, a direction-finder
antenna system "semi-isotropic" antennas with circular polarization) are
discussed.   Emphasis is placed on the use of thick strands as radiating
elements for which until now  thin wires or plates of constant thickness were
used.  These antennas make it possible to  obtain very wide pass-band






Wider aperture sine-cosine direction findersTitle Text
Travers, D. N., Green, T. C.Author Text
Radio Science, Vol. 7, No. 11, pages 1025-32; November, 1972.  Authors
employed:  Southwest Research Institute, San Antonio, Texas.
Source Text
antenna radiation patterns, errors, radio direction-
finding, spacing errors, reradiation errors, Adcock
direction finding, pickup factor, dipole  modes, wider
aperture sine/cosine direction finders, antennae
number, quadrupole modes
Keyword Text
Higher-order sine-cosine azimuth patterns for Adcock direction finding are
investigated  to determine spacing errors, reradiation errors and pickup factor.
 The higher modes  achieve wider apertures and reduced wave interference
error; they exhibit comparable  pickup factors but require an increase in the
minimum number of antennas and different  sensing methods.  The 1.220
lambda spacing limit is appropriate only to the dipole mode,  the
corresponding limit for the quadrupole mode being 1.684 lambda and
correspondingly  greater for the higher modes.  Reduced spacing error for the
minimum number of antennas  occurs at increasingly wider apertures which
also tend to more closely approach the  theoretical limits with increasing
mode.  The higher modes exhibit reduced response in the  vicinity of the
zenith.  The resolution of the additional bearing ambiguities involves the  use
of one or more lower-order patterns.  Predicted sense performance as a
function of  reradiated field amplitude is computed for a combination of






Some aspects of instrument flight, S-61N helicopter all-weather IFR
operation for North Sea oil  rigs supply and harbor pilots transportation,
describing onboard instrumentation, navigation and  communication
systems
Title Text
Van Der Harten, R. J.Author Text
Vertiflite, Vol. 18, pages 4-9, November -  December 1972. Author employed:
KLM Noordzee Helikopters, Schiphol Airport, Netherlands.
Source Text
aircraft communication, aircraft instruments, all-
weather air navigation, instrument flight rules,
navigation aids, S-61 helicopter, air transportation,
aircraft reliability, DECCA navigation, instrument
landing systems, meteorological radar, north sea, oil
exploration, VHF omnirange navigation
Keyword Text
The development and operation of a 24-hr IFR service aimed at supplying oil
rigs in the North  Sea and transporting harbor pilots to ships, using the
Sikorsky S-61N helicopter, is discussed.  The  first S-61N was equipped with
a dual automatic direction finder (ADF) a VHF omnidirectional
range/instrument landing system (VOR/ILS) and a single DECCA Mk 19
navigation system.  The  second S-61N was equipped with the Bendix-Air
Equipment RDR-1DM weather and approach  radar, two ADF's, one VOR/ILS,
and one DECCA Mk 19.  In the third S-61N, the DECCA Mk 19  was replaced
by a single DECCA Doppler 71.  The onboard instrumentation, the
communication  system, and radar system (used to avoid flying into icing
conditions) are described.  The  certification and training of pilots, and the






Transient electromagnetic fields of a finite circular loop in the presence
of a conducting  half-space
Title Text
Wait, J. R., Hill, D. A.Author Text
Journal of Applied Physics, Vol. 43, No. 11, pages 4532-4; November, 1972.
University Colorado, Boulder, Colorado.
Source Text
electromagnetic fields, conducting half space,
transient electromagnetic fields, finite circular loop,
buried source  loop, surface fields
Keyword Text
A previous solution for a pulse-excited dipole is extended to allow for the finite
size of the  buried source loop.  Numerical results for the above surface fields
are presented.  The  authors also consider the situation when the finite source
loop is located on the surface and  the observer is buried.  It is suggested that







Elastic interaction of a point defect with a prismatic dislocation loop in
hexagonal crystals
Title Text
Yoo, M. H., Ohr, S. M.Author Text
Journal of Applied Physics, Vol. 43, No. 11, pages 4477-82; November, 1972.
Oak Ridge National Lab., TN.
Source Text
dislocations, elasticity, graphite, point defects,
zinc, Zn, elastic interaction, point defect, prismatic
dislocation loop, hexagonal crystals,  elastic
anisotropy, graphite
Keyword Text
Effects of elastic anisotropy on the interaction between an axially symmetric
point defect  and a prismatic dislocation loop in hexagonal crystals were
investigated.  The elastic  interaction was affected significantly by the
anisotropic elastic field of a loop.  The most  pronounced effects were found in
zinc and graphite.  Generally, effects of the point defect  anisotropy were
much more pronounced than those of the anisotropic elastic field of a  loop.
A point defect of which strain is greater in the a direction than in the c
direction  finds two centers of concentration (or depletion) at directly above
and below a prismatic  loop.  The distance between the concentration center
and the loop varies with the degree  of anisotropy in the elastic self-fields of






Instruction Book for Antenna AS-571/SLRTitle Text
AnonymousAuthor Text
Granite State Machine Co., Inc., Manchester, N.H., NAVSHIPS 92388 for the
Dept of the Navy, Bureau of Ships, 14 December 1972.
Source Text
Keyword Text
Antenna AS-571/SLR is a high-gain, directional antenna capable of receiving
rf energy, including pulsed signals, over a range of 300 to 600 megacycles.
Antenna AS-571/SLR is equipped with a 400 watt servo motor B501 which
drives the antenna reflector, synchro transmitter G501 which provides synchro
repeat-back information; and a rate generator G502 which provides antenna
speed information, and also acts as a dampening force on the antenna.  The
servo motor drives the Antenna on both AUTOMATIC and MANUAL operation,
and at any speed from 0 to 250 rpm.  The Antenna should be mounted high
on a mast so that line-of-sigh obstructions to the horizon are minimized.







Instruction Book for Antenna AS-616/SLRTitle Text
AnonymousAuthor Text
NAVSHIPS 92085(A), I-T-E Circuit Breaker Co., Philadelphia, Pa., for the
Dept. of the navy, Bureau of Ships, 14 December 1972.
Source Text
Keyword Text
Antenna AS-616/SLR function as one of a number of antennas in a
countermeasures receiving system and provides a frequency coverage of 550
to 2,400 mc.  To achieve such coverage, four separate antennas are used in
this one assembly.  RF and electrical connections to the antenna are made
through the pedestal unit and are controlled by the countermeasures control
console at the remote station.  (See figure 2-1).  The prime circuits of the
Antenna AS-616/SLR are as follows: 1) RF signal circuits; 2) coaxial switch
control circuit; 3) servo drive circuit; 4) instrumentation circuits; 5) heater and
fan circuits; 6) sound-powered phone and AC outlet circuits.  (Abstract source






Separation of signals with different angles of arrivalTitle Text
Ayzin, F. L.Author Text
Radiotekhnika i Elektronika, Vol. 17, No. 12, pages 2511-18. Translation:
Radio Engineering and Electronic Physics, Vol.17, No. 12, pages 2016-21;
December, 1972.
Source Text
antenna theory, receiving antennas, statistical
approach, optimum separation, noise signal
Keyword Text
The statistical approach proposed for the phase synthesis of an antenna is







A Critical Study of Large Angle-of-Arrival Fluctuations on a CDAA -
Criteria for  Scan-by-Scan Acceptance or Rejection.  <NOTE> Technical
Report. No. 39, Mar 67-Mar  68
Title Text
Bailey, Albert D., Walker, Joseph D.Author Text
Technical Report from:  Illinois University, Urbana Radiolocation Research
Lab.  Report RRL-PUB-422-UILU-ENG-73-2543, 66 pages; December, 1972.
Source Text
direction finding, radio compasses, antenna arrays,
angle of arrival, high frequency,  radio interference,
radio transmission, azimuth, polarization, errors,
ionosondes, NTISDODXD
Keyword Text
Eight cases of CDAA direction-of-arrival data having large standard deviations
are  studied in detail to determine the source of the deviation error. It is shown
that the  wave interference conditions between two, or more, dominant plane
waves arriving  from different azimuthal angles of arrival or different elevation
angles of arrival can  account for the observed effects. Various testing criteria






The Directional Analysis of Ocean Waves: an Introductory Discussion.
Second Edition. <NOTE> Formal Report.
Title Text
Bennett, Carl M.Author Text
Naval Coastal Systems Lab Panama City Fla.  Report NCSL-144-72, 87
pages; December, 1972.
Source Text
ocean waves, direction finding, power spectra, Fourier
analysis, mathematical models, ocean models, computer
programs, least squares method, matrix algebra, ocean
bottom,  Florida, spectrum analysis, FORTRAN 2
programming language, FORTRAN, IBM 704 computers,
Burroughs B-5500 computers, ocean surface, NTISN
Keyword Text
An introductory discussion of the mathematics behind the directional analysis
of ocean  waves is presented. There is sufficient detail for a reader interested
in applying the  methods; further, the report can serve as an entry into the
theory.  The presentation is  basically tutorial but does require a reasonably
advanced mathematical background.  Results of a program for the
measurement of directional ocean wave bottom pressure  spectra are
included as an appendix. This second edition makes corrections to the first






A Prediction Scheme for the Lowest Observed Frequency (LOF) of the
Guam-North West Cape HF Propagation Path and Eight Other Pacific
Paths
Title Text
Bleiweiss, M. P.Author Text
Report No. NELC TR 1851, Naval Electronics Laboratory Center, San Diego,
California, 6 December 1972.
Source Text
Keyword Text
A simple method for predicting the lowest observed frequency (LOF) of hf
propagation paths-LOF∝ (cos X)1/4, where X is solar Zenith angle-is presented.
 Predicted values of LOF in every case examined between midpath zenith
angles of 5º and 85º are found to fall within the range of two standard
deviations around the mean observed LOF.  These findings-for the Guam to
North West Cape (NWC), Australia, propagation path-are observed to match
the results of a previous report on the Hawaii to California path.  Predictions of
the lowest useable frequency (LUF) provided by CNO are also compared with
mean observed LOF values for the Guam-NWC path.  Agreement is found to
be good, though there are several exceptions.  In addition, predictions are
made for several other Pacific propagation paths.  These are determined to fit
the observed data well, with only one case of marked disagreement.  It is
concluded that the LOF prediction scheme is at lease as good as the CNO
LUF scheme, and less costly.  (Abstract source unknown, technical report,






Monopulse Direction FindingTitle Text
Bullock, L. G., Oeh, G. R. and Sparagna, J. J.Author Text
Electronic Warfare, vol. 4, no. 1, pp. 34-40, December 1972, Part I.Source Text
Keyword Text
This is the first part of a two part article.  The article is intended to present a
summary of the techniques used to determine the angle of arrival of an
intercepted pulsed signal.  The first article presents the basic origin of angle
measuring techniques and the evolution of the "monopulse" concept.  In this
article three medium accuracy frequency independent DF techniques are
discussed.  The description includes basic theory of operation, block diagram
and estimates of system DF accuracy performance.  Included in these
techniques are pure amplitude comparison monopulse and the combination of
phase and amplitude comparison monopulse (two and three channel







On the Reflection of FM Electromagnetic Pulses from the IonosphereTitle Text
Chakravarti, A. K., Rattan, I. and Sodha, M. S.Author Text







Time and Frequency-Domain Characterizations of Multipath Propagation
at 910 MHz in a Suburban Mobile-Radio Environment
Title Text
Cox, D. C.Author Text







Final Report for Workshop on Future Directions of RadiolocationTitle Text
Ernst, E. W., Jordan, E. C. and Wood, W. W.Author Text
Report No. RRL Publication No. 421, UILU 73-2547, Contract No. N00014-73-
C-0163, University of Illinois, Urbana, Illinois, December 1972.
Source Text
Keyword Text
This report covers a wide range of scientific subjects as may be applied to
Radiolocation and Radio Direction Finding.  The workshop attendees
submitted papers suggesting methods of up-grading existing RDF systems
using techniques developed for other scientific studies, such as Astronomy,
Aeronomy, Astrophysics, Computer Technology, etc.  In additions, new
concepts in RDF technology are discussed.  (Authors' abstract, final report,






Ionospheric scale height from the refraction of satellite signalsTitle Text
Heron, M. L., Titheridge, J. E.Author Text
University Auckland, New Zealand,Planetary and Space Science,  Vol. 20,
No. 12, pages 2015-28; December, 1972.
Source Text
electromagnetic wave refraction, hydrogen ions,
ionosphere, ionospheric electromagnetic wave
propagation, oxygen, radiowave propagation, ionospheric
scale height, refraction of satellite signals, O/sup
+//H/sup +/ transition  level, 20 MHZ signals, Beacon
B, 1000 KM
Keyword Text
Accurate observations of the elevation angle of arrival of 20 MHZ signals from
the polar  orbiting satellite Beacon-B for a 20 month period have provided
transmission ionograms  which may be reduced to give H/sub p/, the scale
height at the peak of the ionosphere.   Noon seasonal averages of H/sub p/
are 1.35 (in winter) to 1.55 (in summer) times greater  than the scale height
obtained from bottom-side ionograms.  A comparison of scale height  at the
peak with routine measurements of total content and peak electron density
indicates  that the O/sup +//H/sup transition level is above 1000 km during the
day but comes down  to about 630 km on winter nights.  A predawn peak in
the overall scale height (varies as  total content/peak density) is caused by a
lowering of the layer to a region of increased  recombination and is magnified






Workshop on Future Directions of Radiolocation, 6-7-8 November 1972.
<NOTE>  Technical Report. No. 1 (Final)
Title Text
Jordan, Edward C., Ernst, Edward W., Wood, Walter W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-421-UILU-73-2547, 146 pages; December, 1972.
Source Text
direction finding, radio equipment, symposia, very high
frequency, high frequency, communication and radio
systems, antenna arrays, radio receivers, angle of
arrival, real  time, digital computers, radio waves,
propagation, ionosphere, communication satellites
(active), radio transmission, holography,
radiolocation, signal processing, U/A reports, NTISDODXD
Keyword Text
This report covers a wide range of scientific subjects as may be applied to
Radiolocation and Radio Direction Finding. The workshop attendees
submitted papers  suggesting methods of up-grading existing RDF systems
using techniques developed  for other scientific studies, such as Astronomy,
Aeronomy, Astrophysics, Computer  Technology, etc.  In addition, new






Computational Technology for Comparison of Two Methodologies for
Position Finding  Search Regions.  <NOTE> Master's Thesis
Title Text
Shoup, Linn TylerAuthor Text
Master's Thesis:  Naval Postgraduate School Monterey Calif.  33 pages,
December, 1972.
Source Text
position finding, mathematical models, search theory,
direction finding,  confidence limits, statistical
tests, computer programs, theses, computerized
simulation, Chi square test, FORTRAN, NTISN
Keyword Text
The thesis considers two models for the computation of position finding
confidence, one  of which uses a bivariate normal distribution of region, and
the other a chi-square  distribution.  The two models are based on different
assumptions, these are explained and  explored. A computer simulation







A New Approach to the Problem of HF Vehicular Radio Direction FindingTitle Text
Tanner, R. L. and Woolsey, R. B.Author Text
Commun. Equip. and Syst. Des., pp. 19-22, December 1972.Source Text
antenna radiation patterns, communications applications
of computers, ships, aircraft, electromagnetic wave
propagation, electromagnetic boundary value, computer
programs, linear antenna design, radio direction
finding, ships, aircraft helicopter, antenna radiation
patterns, direction finding estimate
Keyword Text
An extensive set of electromagnetic boundary value computer program, has
been developed for linear antenna design.  These computer programs have
been used to provide the basis for a very successful solution to the problem of
radio direction finding from highly irregular vehicles such as ships or aircraft.
The authors discuss the techniques by which this new approach arrives at the
direction finding estimate.  The em-properties of the ship and helicopter and
antenna radiation patterns are obtained.  Results are reviewed.  (Abstract






A new approach to the problem of HF vehicular radio direction findingTitle Text
Tanner, R. L., Woolsey, R. B.Author Text
Communications Equipment & Systems Design, pages 19-22; December,
1972.
Source Text
aircraft, antenna radiation patterns, communications
applications of computers,  electromagnetic wave
propagation, radio direction-finding, ships,
electromagnetic boundary value, computer programs,
linear antenna design, radio  direction finding, ships,
aircraft, helicopter, antenna radiation patterns,
direction finding  estimate
Keyword Text
An extensive set of electromagnetic boundary value computer programs has
been  developed for linear antenna design.  These computer programs have
been used to provide  the basis for a very successful solution to the problem
of radio direction finding from  highly irregular vehicles such as ships or
aircraft.  The authors discuss the techniques by  which this new approach
arrives at the direction-finding estimate.  The em properties of  the ship and






A New Approach to the Problem of HF Vehicular Radio Direction FindingTitle Text
Woolsey, R. B.Author Text




The TCI direction finding technique, as outlined in this technical note, clearly
has many advantages over traditional techniques.  The TCI technique takes all
scattering and re-radiation of the vehicle completely into account, and is able
to treat radiation of arbitrary elevation and azimuthal angle, polarization, and
modulation.  The system performs well even in the presence of large noise
levels and multiple-mode skywave signals.  The approach also allows single
station locator capability.  If this direction finding capability or any other
problem in vehicular electromagnetics should be of interest to you, please
contact us.  (Author's abstract,  abstract taken from author's summary,






Synthesis of Monopulse angular coordinate meters of sources of
harmonic and noise like radiation.
Title Text
Amiantov, I. N.Author Text
Sovetskoe, Radio, 32 pages, 1973.  Translation: English from
"Izbrannyevoprosy StatisticheskoiTeorii Sviazi' Moscow, pages 216-259,1971.
(AIAA Technical Library; NTIS; and National Translation Center, John Crerar
Library, Chicago, Illinois 60616)    Author employed:  Lockheed Missiles and
Space Co., Palo Alto, Calif.
Source Text
harmonic radiation, radiation sources, radio direction
finders, matrices (mathematics), probability density
functions, signal processing, signal to noise ratios
Keyword Text
The dependence of the amplitudes of signals received in four partial patterns
on the angular  location of the source relative to the equal-signal direction is
used in the amplitude method for  finding the direction of a radiation source in
space.  Schemes of quadratic detectors for detecting  the oscillations and
normalized error signals are described along with an angular coordinate meter
 scheme.  Phase angle meters, and amplitude direction finders of noisy






The experimental investigation of phase difference variation for radio
wave propagation about the Earth
Title Text
Armand, N. J., Stepanov, V. V.Author Text
Radiotekhnika I Elek tronika, vol. 18, no. 10, pp. 2022-2027, 1973.Source Text
Keyword Text





Automatic vessel location and identification systemTitle Text
Begley, G. R.Author Text
IEEE, page 84, St. Lawrence Seaway Authority, Montreal, Quebec, Canada.
IEEE, page 187, New York, NY., 1973.
Source Text
control engineering applications of computers,
identification, radio direction-finding, ships, traffic
control systems,automatic vessel location system,
automatic vessel identification system, LORAN C,
computer control, marine, ships
Keyword Text
Discusses the development of an automatic vessel location and denfification
system which  is capable of continuous tracking and denfification of all
vessels in the waterway between  Montreal and Long Point in Lake Erie.
AVLIS is based on the LORAN C radio  navigation system and is to provide






Investigation of effect of antenna site and antenna type on LF non-
directional beacon  performance, Final Report
Title Text
Berry, L. A., Fitzgerrell, R. G., Vogler, L. E.Author Text
Final Report from:  Institute for Telecommunication Sciences, Boulder,
Colorado.  Astia Document (AD)-775316-FAA-RD-73-174, 86 pages, 1973.
Source Text
air navigation, error analysis, low frequencies, radio
beacons, radio navigation, flight safety,  performance
tests, systems analysis
Keyword Text
The reasons that out-of-tolerance needle swings are indicated by low-
frequency direction-finding  receivers tuned to FAA non-directional beacon
transmitters are investigated theoretically and  experimentally.  The main
conclusions are: (I) the antenna type affects only the ease to tuning  and the
amount of effective radiated power, but not the directional characteristics.
The cage  monopole antenna appears to be the best of those studied (2) the
main cause of needle swings  is large terrain features. All the terrain between
the transmitter and receiver affects the needle  swing, so only marginal
improvement can be achieved by careful site selection or site  modification,
and (3) if all other things are equal, the size and frequency of needle swings






Doppler angle of arrival spectral measurement system, irregularities in
arctic ionosphere, Final  Report, 1 Oct. 1971 - 28 Feb. 1973
Title Text
Bibl, K.Author Text
Lowell Technological Institute Research Foundation, Mass.  Astia Document
(AD)-A002306-LTIRF363/IP,  Report AFCRL-TR-73-0759, 63 pages, 1973.
Source Text
Doppler effect, ionospheric sounding, spectrum
analysis, antenna arrays, arctic regions, digital
systems, radar echoes
Keyword Text
Velocity and structure of irregularities in the arctic ionosphere are measured
with the Doppler  Arrival Angle Spectral Measurement system (DAASM) in
Goose Bay, Labrador. The complex  amplitudes of the echo returns received
at up to 24 antennas, aligned along the magnetic  meridian, provide the basis
for complex Fourier analysis.  Sampling with eight simultaneous  range gates
resolves complicated echo structure. A 10 kW peak power transmitter feeds a
 vertically polarized log-periodic antenna pre-sited in the magnetic north
direction. Pulses of 100  microsec width are transmitted at a rate of 200 or






Radio detection.  Definition and characteristicsTitle Text
Birgels, P.Author Text
News from Rohde and Schwarz, Vol. 13, No. 59, pages 5-11, 1973.Source Text
directive antennas, field strength measurement,
frequency allocation, frequency  measurement,
instrumentation, monitoring, radio direction-finding,
radio receivers,  transmission, wave analyzers,
equipment, measuring radio signals, radio observation,
radio monitoring, radio  reconnaissance, antennas,
fixed frequency receivers, panoramic equipment, wave
analyzers, frequency counters, direction finding
equipment, radio detection,  characteristics, radio
interference, jamming, illicit stations, Rohde and
Schwarz  equipment, definitions, equipment choice,
continuously tunable receivers, technical
considerations
Keyword Text
All the equipment required for measuring radio signals in radio observation,
radio  monitoring and radio reconnaissance is available from the Rohde &
Schwarz range,  including antennas, continuously tunable and fixed-frequency
receivers, panoramic  equipment, wave analyzers, frequency counters and
direction-finding equipment.  This  article explains which instruments should






VHF-Ferrite Direction-Finding Aerial System Type PR 1195Title Text
Bodemann, G.Author Text
Tech. Mitt. AEG-Telefunken (Germany), vol. 63, no.2, pp. 41-4, 1973.Source Text
Keyword Text
The equipment is compact, with overall height 0.3 M. And can be mounted
9.1 M above the roof of a vehicle.  It covers the range 20 to 180 MHZ with a
maximum error of 2 degrees, and is more uniformly sensitive over the whole
frequency range that the quadruple H adcock equipment.  It consists
basically of two mutually perpendicular ferrite aerials and an auxiliary aerial.
Curves are given of polarisation error for different angles of polarisation of the
incident wave.  This equipment opens up a wider range of practical application
(1 Refs).  Descriptors antenna arrays; radio direction-finding, directive
antennas, ferrite applications mobile antenna.  Identifiers direction finding
ferrite antenna array: mutually perpendicular ferrite antennas auxiliary antenna
20 to 180 MHZ polarisation error.  (Abstract source unknown, formal literature,






VHF-ferrite direction-finding aerial system type PR 1195Title Text
Bodemann, G.Author Text
Technische Mitteilungen AEG-Telefunken, Vol. 63, No. 2, pages 41-4, 1973.Source Text
antenna arrays, directive antennas, ferrite
applications, mobile antennas, radio direction-finding,
direction finding ferrite antenna array, mutually
perpendicular ferrite antennas, auxiliary  antenna, 20
to 180 MHZ, polarization error
Keyword Text
The equipment is compact, with overall height 0.3 m, and can be mounted 0.1
m above  the roof of a vehicle.  It covers the range 20 to 180 MHZ with a
maximum error of 2  degrees, and is more uniformly sensitive over the whole
frequency range than the  quadruple H Adcock equipment.  It consists
basically of two mutually perpendicular ferrite  aerials and an auxiliary aerial.
Curves are given of polarization error for different angles  of polarization of the







A Simple Model of the Vertical Distribution of Electron Concentration in
the Ionosphere
Title Text
Bradley, P. A., Dudeney, J. R.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 35, pp. 2131-2146, 1973.Source Text
Keyword Text
An idealized model of the vertical distribution of the electron concentration in
the E- and F-regions of the ionosphere is developed in which the model
parameters are given by simple empirical expressions in terms of the
characteristics conventionally measured at ionospheric observatories.
Differences in the heights with a given electron concentration, as indicated by
the model and by true-height profile analyses, are usually 20 km or less.







Measurement of the Velocity Waves in the Ionosphere: A comparison of
the ray theory approach and diffraction theory
Title Text
Brownlie, G. D., Dryburgh, L. G. and Whitehear, J. D.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 35, pp. 2147-2162, 1973.Source Text
Keyword Text
By the use of simple ray theory, it is possible to derive the relationship
between angle of arrival and rate of change of phase path for ionospheric
echoes and the velocity of waves in the ionosphere even when several waves
of various velocities are present.  It is also possible to show that the velocity
of the radio diffraction pattern over the ground is only a satisfactory measure
of wave velocity in the situation when the ionosphere moves without change,
i.e. all waves have the same velocity.  Dispersion leads to significant
changes, even including rapid and short-lived reversals in the velocity of the
diffraction pattern.  (Abstract source unknown, formal literature, English






Radar Propagation Errors in the Arctic IonosphereTitle Text
Buchau, J., Gassman, G. J., Pike, G. P., Wagner, R. A.Author Text
Air Force Cambridge Research Labs L G Hanscom Field Mass.  Report
AFCRL-TR-74-0277, 39 pages, 1973.
Source Text
radar signals, ionospheric propagation, arctic regions,
satellite tracking systems, range  finding, errors,
ultrahigh frequency, atmospheric refraction, F region,
NTISDODAF
Keyword Text
Refractive bending of radio waves through the ionosphere leads to an angle of
arrival of  radar signals, reflected by a target in or above the ionosphere which
is different from the  angle of the line of sight. Retardation of radio waves
(causing a time delay in the arrival  of a radar echo) in the ionospheric plasma
leads to a range error, an overestimate of the  distance to the target.  This
report deals mainly with the influence of refraction and  retardation in the






Theory of the polarisation of the ordinary wave reflected from the
ionosphere in the limit of vertical incidence and vertical incidence and
vertical magnetic field
Title Text
Budden, K. G. and Smith, M.S.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 35, pp. 1909-1926, 1973.Source Text
Keyword Text
For radio waves vertically incident on a horizontally stratified ionosphere,
when the Earth's magnetic field is vertical, the two characteristic waves are
circularly polarised with opposite senses.  For frequencies less than the
electro gyrofrequency only one of these waves, the extraordinary wave, would
be reflected.  If either the Earth's magnetic field or the angle of incidence
departs slightly from vertical, the ordinary wave is also reflected but its
reflection coefficient tends to zero when both the Earth's field and the wave
normal of the incident plans wave approach the vertical.  The polarisation of
this ordinary wave is studied, and a perturbation method is used to derive its
limiting value for vertical field and vertical incidence.  It is found to be markedly
different from circular because the down going ordinary wave generates some
of the extraordinary wave through a coupling process.  The polarisation of the
emergent ordinary wave depends on the electron distribution function.  Some
possible consequences of this when the ionosonde technique is used at a
magnetic pole are briefly discussed.  (Abstract source unknown, formal






The physiological clock:  Circadian rhythms and biological chronometry
3rd revised edition,  Book
Title Text
Buenning, E.Author Text
London, English Universities Press, Ltd.; New York, Springer-Verlag New
York, Inc.  (Heidelberg, Science Library. Volume 1), 1973. 266 pages.
Translation. $7.80, 1973.  Author employed:  Tuebingen, Universitaet,
Tuebingen, West Germany.
Source Text
circadian rhythms, physiological responses, time
measurement, activity cycles (biology),  biochemistry,
cells (biology), diurnal variations, human pathology,
kinetic theory, lunar tides,  periodic variations,
plants (botany), temperature effects
Keyword Text
This book, an updated English edition of a book originally published in 1958 in
German, deals  with the endogenous diurnal rhythm of physiological
processes in plants and animal organisms,  covering factors and mechanisms
associated with such oscillations during the day.  Among the  topics
discussed are the anatomy of cells and organs; light, darkness and
temperature as initiating  stimuli; kinetic analysis and models of circadian
rhythms and biological chronometry;  environmental adjustment of diurnal
physiological cycles; and relations between circadian, tidal  and lunar
rhythms.  Attention is also given to the uses of the physiological clock in
direction  finding and day length measurement, to diurnal physiological






Multichannel Fixed-Frequency DF Equipment for VHF and UHFTitle Text
Buldring, E. V., Kleucker, E. H., and Wintzer, J.Author Text
Rohde an Schwarz, vol 13, no. 62, pp. 17-21, 1973.Source Text
Keyword Text
Multichannel VHF-UHF wide-aperture direction-finding equipment is being
used in air-traffic control in West Germany to an increasing degree.
Government officials J. Wintzer from the ATC-engineering department and E.
V. Buldring from the ATC-operations department of the Federal German ATC
authority in Frankfurt describe in part I of this article the role of the direction
finder from the point of view of air-traffic control.  In part II the technical
concept of such systems is discussed, taking as an example the DF system
at Munich's Riem airport, which was enlarged in preparation for the greater
volume of traffic expected during the Olympic Games.  (Abstract source






On the Importance of Mode Coupling in Mid-Latitude Sporadic-E LayersTitle Text
Clarke, R. H.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 35, pp.577-581, 1973.Source Text
Keyword Text
Measurement of the ordinary and extraordinary blanketing frequencies of
several non-blanketing sporadic-E layers indicates that mode coupling does
not play a significant roll in extending the partial penetration region for
ordinary-mode echoes from the layers.  In view of a recent theoretical
analysis, this suggests that the majority of E's-layers are more than 1 km
thick at mid-latitudes.  The existence of significant horizontal gradients in the
maximum electron densities of non-blanketing layers is also demonstrated.







On the Importance of Mode Coupling in Mid-Latitude Sporadic-E LayersTitle Text
Clarke, R. H.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 35, pp. 577-581,
Pergamon Press, Northern Ireland, 1973.
Source Text
Keyword Text
Measurement of the ordinary and extraordinary blanketing frequencies of
several non-blanketing sporadic-E layers indicates that mode coupling does
not play a significant role in extending the partial penetration region for
ordinary-mode echoes from these layers.  In view of a recent theoretical
analysis, this suggests that the majority of sporadic-E-layers are more than 1
km thick at mid-latitudes.  The existence of significant horizontal gradients in
the maximum electron densities of non-blanketing layers is also







The angle tracking computer (ATRAC) for the experimental array radar
system.
Title Text
Cochrane, W. A., Prevost, S. E.Author Text
Astia Document (AD)-764224-RE-73-21, 126 pages, 1973.  (AIAA Technical
Library, NTIS and DTIC)   Authors employed:  Army Missile Command,
Redstone Arsenal, Ala.
Source Text
computer design, radar tracking, computer programming,
data systems, integrated circuits,  Monopulse radar,
phased arrays, search radar
Keyword Text
One of the earliest problems encountered and solved by investigators in the
field of radar was that  of measuring and presenting the error between the
antenna axis and the target. Errors in pointing  direction are determined by
sensing the angle of arrival of the echo wavefront and correcting the  antenna
position to keep the target centered in the beam. The principal applications of
tracking  radars are weapon control and missile range instrumentation.
Several techniques have been used  to implement angle tracking in radar
systems.  For example the conical-scan, sequential-lobing,  and Monopulse
(both phase comparison and amplitude comparison) are well known
techniques  described in the literature.  Since the US Army Missile
Command's Experimental Array Radar  (EAR) System is a phase-Monopulse







Investigation of laser propagation phenomena, through a turbulent
atmosphere, Final Technical  Report
Title Text
Collins, S. A., Duncan, D. D.Author Text
Technical Report from:  Ohio State University, ElectroScience Lab.,
Columbus, Ohio. Astia Document (AD)-775738-ESL-3432-7, RADC-TR-74-14,
30 pages, 1973.
Source Text
atmospheric attenuation, laser outputs, light beams,
turbulent diffusion, coherent radiation, Fourier
transformation, light transmission, power spectra
Keyword Text
The object of the contract has been to provide theoretical studies of selected
topics associated  with light-beam propagation through a turbulent
atmosphere for a program being conducted at  the Rome Air Development
Center. Among the topics considered have been temporal spectra  of
atmospherically induced phase difference fluctuations, an analysis of an angle-
of-arrival  apparatus used at RADC and a study of the Fourier transform image







A comparison of Monopulse techniques for direction finding in the
presence of interference
Title Text
Cooper, D. C., Wyndham, B. A.Author Text
Univ. Birmingham, UK, pages 154-9, IEE, London, UK, pages viii+437, IEE, et
al, 1973.
Source Text
modeling, radar interference, radio direction-finding,
comparison of Monopulse techniques, direction finding,
presence of interference,  theoretical performance,
model of the environment, random features
Keyword Text
In order to investigate the theoretical performance of Monopulse systems in
the presence  of interference or clutter it is necessary to postulate a suitable
model of the environment.   Obviously to deal with the very large number of
situations which can exist in practice it  is most convenient to adopt a model
which incorporates some random features.  In this  way a large variety of
situations can be encompassed by the random variations implicit in  the
model and the average performances of different Monopulse systems can be
compared.   The root-mean-square error in the directional indication is used






Accuracy of overland radio location system at Ft. Hood using 1.6-1.8
MHZ frequency  band
Title Text
Covington, B., Donnell, B., Wright, J.Author Text
TRACOR Inc., Austin, Texas. pages 304-11, Electronic Industries Assoc,
Washington, DC. pages vii+446, US Army Electronics Command, 1973.
Source Text
mobile radio systems, monitoring, position measurement,
radar, tracking systems, accuracy of overland radio
location system, mobile radio transmitter sending
several  frequencies, monitoring positions of foot
soldiers, monitoring positions of vehicles,  maneuvers,
phase measurement, MF, 10 m basic accuracy
Keyword Text
The authors discuss a radiolocation system using phase measurements of
radio signals to  monitor the positions of foot soldiers and vehicles during
maneuvers.  Each man or vehicle  monitored carries a mobile radio
transmitter sending several frequencies.  The basic  accuracy of the system






Effects of turbulence instabilities on laser propagation.  Effect of
atmospheric turbulence on  stability of laser radiation propagation,
Summary Report, Jun. 1972 - Mar. 1973
Title Text
Dewolf, D. A.Author Text
Radio Corp. of America, Princeton, N. J.  Astia Document  (AD)-763109,
PRRL-73-CR-28, Report RADC-TR-73-162, 31 pages, 1973.
Source Text
atmospheric turbulence, coherent radiation, laser
outputs, light transmission, atmospheric  attenuation,
interferometers, power spectra
Keyword Text
A summary is given of the results up to February 1973 obtained under
Contracts  F30602-71-C-0357 and F30602-72-C-0486 regarding the behavior of
laser beams in turbulent air.   It appears important to make a distinction
between focused and other beams.  Amplitude  scintillations appear to be
unimportant in the former.  Angle-of-arrival power spectra have been
computed for a simple interferometer and these also contain the temporal






Effects of turbulence instabilities on laser propagation, phase 2, Final
Report, Apr. 1973 - 15  Aug. 1973
Title Text
Dewolf, D. A.Author Text
Final Report from:  Radio Corp. of America, Princeton, N. J.  Astia Document
(AD)-766137-PRRL-73-CR-47, 45 pages, 1973.
Source Text
atmospheric attenuation, atmospheric turbulence,
lasers, light transmission, power spectra,  refractivity
Keyword Text
The report on the behavior of laser beams in turbulent air extends results
summarized in a  previous report, AD-763109.  It is shown that amplitude
scintillation is unimportant in focused  beams and is dominant in collimated
and diverging beams.  The limitations of an existing  numerical procedure for
computing these are investigated.  Intermittency of turbulence is  redefined in
terms of large-scale variations in the refractive-index structure constant and
the  dependence upon averaging time is determined. It is concluded that
intermittency is essentially  an extra randomness during operation of the laser
for short periods (of several minutes or less).   Significant fluctuation rates are






Estimating attenuation, scintillation, and scattering due to rainfall for
satellite/ground  systems
Title Text
Dougherty, H. T., Dutton, E. J.
Editor:  Ranzi, I.
Author Text
Institute Telecommunication Science, Boulder, Colorado, AGARD, pages
d9/1-13. AGARD, Neuilly sur Seine, France, pages x+308, 1973.
Source Text
atmospheric electromagnetic wave propagation,
electromagnetic wave scattering,  microwave links,
rain, satellite links, scintillation, satellite/ground
systems, scintillation, satellite relay systems, EM
wave scattering,  microwave links, model, rainfall,
radiowave propagation, EM wave attenuation
Keyword Text
A state-of-the-art engineering model is described for estimating the expected
performance  degradation of satellite-to-ground microwave systems because
of atmospheric gases,  clouds, and rain.  The model incorporates an
allowance for the spatial structure of  atmospheric gases, clouds and rain as
well as local and regional rainfall statistics.  The  estimates are in terms of
attenuation and scintillation as well as the volume reflectivity  which
contributes to co-channel interference.  Composite predictions are given for 15
 GHz, as representative of microwave signals for small percentages of an
average year.   This prediction is a function of location and the angle-of-arrival






Modeling the effects of clouds and rain upon satellite-to-ground system
performance
Title Text
Dutton, E. J., Dougherty, H. T.Author Text
Institute for Telecommunication Sciences, Boulder, Colo., Report OT-5, 54
pages, 1973.
Source Text
clouds (meteorology), microwave attenuation, rain,
space communication, degradation, earth  atmosphere,
noise (sound), scintillation, wave diffraction
Keyword Text
A state-of-the-art engineering model is described for estimating the expected
performance  degradation of satellite-to-ground microwave systems because
of atmospheric gases, clouds, and  rain.  The model incorporates an
allowance for a vertical structure of atmospheric gases, clouds,  and rain as
well as local and regional rainfall statistics.  The estimates are in terms of
attenuation and scintillation, as well as the volume reflectivity which
contributes to co-channel  interference.  A composite prediction is given for 15
GHz, as representative of microwave  signals, for 1.0, 0.1, and 0.01 percent of
an average year.  This prediction is a function of  location and the angle of






The behavior of the upper ionosphere over North America at sunsetTitle Text
Eccles, D. and Burgs, J. D.Author Text
Journal of Atmospheric and Terrestrial Physics,  Pergamon Press, Printed in
Northern Ireland, vol. 35, pp. 1927-1934, 1973.
Source Text
Keyword Text
It is shown that the evening enhancements of electron concentration observed
at Millstone Hill (43 degrees N, 72 degrees W) are not a consequence of
thermospheric winds.  Very little effect is produced at the F-layer peak by the
rapid decrease in electron temperature at sunset, but above the peak the
electron temperature collapse is accompanied by a redistribution of the
ionization in such a way that the enhancement produced by the winds occurs
approx. 1 ½ h earlier at 600 km than it does near the layer peak.  The sudden
increase in the downward drift velocity observed near sunset results from the
decay of the F-layer and is thus not caused by the electron temperature







Space and man's environment, with emphasis on the application of
ERTS imagery
Title Text
Fletcher, J. C.Author Text
National Aeronautics and Space Administration, Washington, D. C.,  Report
NASA-TM-X-70138, 16 pages,1973.
Source Text
environmental monitoring, landsat 1, space programs,
crop denfification, geological surveys,  pollution
monitoring, resources management, watersheds, weather
forecasting, whales, wildlife  radiolocation
Keyword Text
The text of a prepared statement is presented which describes the role and
advantages provided  by the space program in environmental affairs.  Topics
covered include marine life studies of  the Chesapeake Bay oyster, blue crab,
and California gray whale.  Water and land resources  management, global
weather forecasting, and wildlife radiolocation are also discussed.  The role  of
ERTS 1 imagery is emphasized and examples of its applications were given
which include  chlorophyll content water mapping, oil slick and sage outfall
detection, watershed management,  water resource monitoring of drainage
patterns and sediment streaming, geological and mineral  surveys, and crop
denfification and blight detection.  The wildlife refuge at the Kennedy Space
Center in Florida is described as another NASA initiated program in






Remotely controllable directional radio apparatus Telegon VI with visual
display
Title Text
Fliege, H. J.Author Text
Technische Mitteilungen AEG-Telefunken, Vol. 63, No. 2, pages 44-6, 1973.Source Text
cathode-ray tube displays, communications applications
of control, digital control, radio  direction-finding,
radio equipment, telecontrol, remote control,
telecontrol, directional radio, three channel input,
storage tube display,  digital control, compensation,
directional errors, Telegon, VI
Keyword Text
A three channel input directional radio apparatus with storage tube display is
described.   Speed of adjustment is obtained by analogue and digital control.
Command signals, e.g.  frequency, and bandwidth are transmitted from a
remote transmitter in parallel form.  The  frequency range of the particular
apparatus is 1 to 30 MHZ, but other frequency ranges can  be achieved.
Circuits are included for compensation for most directional errors.  Further






Raptor conservation and management applications of bio telemetry
studies from Cedar Creek  Natural History Area
Title Text
Fuller, M. R., Nicholls, T. H., Tester, J. R.Author Text
Department of Ecology and Behavioral Biology, Report C00-1332-87-CONF-
730340-1, 16 pages, 1973.  Minnesota University, St. Paul.
Source Text
biotelemetry, wildlife radiolocation, decision making,
ecology, environment protection, land use
Keyword Text
The habitat preference and intensity of use were determined for the Barred
Owl to aid the  conservationists in his decision making for managing wildlife
habitats.  It is shown that the  manager must strive for conditions that allow






Automatic radio tracking system for biotelemetryTitle Text
Fuller, M. R., Tester, J. R.Author Text
Department of Ecology and Behavioral Biology, Report C00-1332-89-CONF-
730340-3, 4 pages, 1973. Minnesota University, St. Paul.
Source Text
biotelemetry, wildlife radiolocation, birds, ecology,
environment protection
Keyword Text
An automatic radio tracking system designed to provide quantitative data on
animal behavior  under natural conditions is described which is capable of
obtaining 1920 locations per animal  per day.  It is shown that the radio
tracking data on raptors have resulted in a better  understanding of the
behavioral and ecological aspects of habit at use, home range size,






Wave Run up on Vertical CylindersTitle Text
Galvin, C. J., Hallermeier, R. J.Author Text
Coastal Engineering Research Center, Fort Belvoir Va.  Report CERC-
REPRINT-19-73, 21 pages, 1973.
Source Text
height finding, ocean waves, cylinders, vertical
orientation, graphics, direction finding, wave Run up,
NTISA
Keyword Text
As a wave passes a vertical cylinder, its shape, including its height, is
affected by the  presence of the cylinder.  The purpose of the paper is to
present measurements of wave  height very near the surface of cylinders of
selected cross sections.  These experiments  are motivated by the possibility
that the wave height distribution around a cylinder can  be used to measure
wave direction.  The height data in this paper are for periodic  laboratory water






Conversion of the wave spectrum in a medium with smooth spatial-
temporal fluctuations
Title Text
Gavrilenko, V. G., Stepanov, N. S.Author Text
Radiofizika, Vol. 16, No. 1, pages 69-81, 1973.  Authors employed:
Gor'kovskii Gosudarstvennyi Universitet, Gorki, USSR
Source Text
electromagnetic wave transmission, perturbation theory,
plane waves, power spectra, stochastic  processes, wave
dispersion, approximation, frequency shift, optics,
phase shift, spatial distribution,  time dependence
Keyword Text
Theoretical analysis of the propagation of plane electromagnetic waves in a
medium whose  parameters fluctuate both in space and time.  The
geometrical optics approximation and the  method of perturbations are used
to determine the average values and dispersions in fluctuations  of
instantaneous phase and frequency, angle of arrival, and wave amplitude for
different  relationships between characteristic spatial and temporal scales of
changes in the parameters of  the medium.  It is shown that depending on the
dispensive properties of the medium, the average  energy flux in the wave and







Computer simulation of time-varying angle of arrival and Doppler shift
associated with TIDs
Title Text
George, P. L., Miller, J.Author Text
Weapons Research Establishment, Salisbury (Australia).  Report WRE-TM-A-
242 (AP), 15 pages, 1973.
Source Text
computerized simulation, Doppler effect, traveling
ionospheric disturbances, atmospheric models,  high
frequencies, incidence, ionospheric propagation
Keyword Text
The results of a computer simulation of hf skywaves in a perturbed ionosphere
are presented.   Variations in Doppler shift and angle of arrival are compared
at both normal and oblique  incidence.  Attention is drawn to the appearance
of multiple ray paths and to the dependence  of the oblique path effects upon







Investigation of accuracy of determination of plane coordinates by
means of the Central Scientific Research Institute of Geodesy, aerial
photography and cartography airborne  range finder
Title Text
Gill, I. L., Gertsenova, K. N., Batamanovskii, B. A.Author Text
Army Foreign Science and Technology Center, Charlottesville, Va., 13 pages.
Translation: English from Geod. Kartografiya (USSR), No. 3, pages 37-44,
1972.   Astia Document (AD)-785886-FSTC-HT-23-1270-73, 1973.
Source Text
aerial photography, photo mapping, range finders,
topography, geodetic coordinates, geodetic  surveys,
photogrammetry, radio direction finders
Keyword Text
To answer the question of the possibility of using an airborne range finder
(ARR) in  topographic surveys on a 1:10,000 scale, and to choose the
optimum technology of operations,  experimental investigations were carried







Wave polarization measurements in HF short range radio location,
Technical Report No. 45
Title Text
Glenn, W. M., Jr., Bailey, A. D.Author Text
Technical Report from:  Illinois University, Urbana, Radiolocation Research
Lab.,  Astia Document (AD)-768025-RRL-PUB-436, UILU-ENG-73-2555, TR-
45, 68 pages, 1973.
Source Text
polarization (waves), radio frequencies, range finding,
antenna arrays, locates system, position  indicators,
radio equipment
Keyword Text
Wave polarization measurements in HF radiolocation are often necessary but
not sufficient per  se for complete solution of the radiolocation problem. There
are cases where the radio signals  arrive via steeply downcoming paths.  In
these latter cases polarization measurements alone may  be sufficient to fix
the most probable range of the signal source.  The report discusses the
design, construction and testing of a radio polarimeter system for use in the
neighborhood of  5 MHZ.  In addition to the three-orthogonal-dipole-antenna
element array, it uses quadrature  hybrids, a matched in gain and phase triple-
channel radio receiver and associated logic to  separate the two characteristic
polarizations.  The systems are shown to be successful when     working
under the conditions and constraints of the design. Gravity waves and
traveling  disturbances in the ionosphere will produce additional effects which






Techniques development for whale migration tracking, Final Report,
Sep. - 30 Nov. 1973
Title Text
Goodman, R. M., Norris, K. S., Gibson, R. J., Gentry, R., Dougherty, E.,
Hobbs
Author Text
Franklin Institute Research Labs., Philadelphia, Pa., Report NASA-CR-
138830-F-C3748, 79 pages, 1973.  Authors employed:  California University,
Santa Cruz
Source Text
migration, whales, wildlife radiolocation, electronic
equipment, harnesses, instrument packages,  tracking
(position), zoology
Keyword Text
Effort leading to the completion of development and fabrication of expansible
whale harnesses  and whale-carried instrument pods is described, along with







Some problems of radio wave scattering at their oblique propagationTitle Text
Gusev, V. D., Nguyen, Bik LanAuthor Text







Ocean microwave communication systemTitle Text
Ishida, M., Okamoto, Y.Author Text
IEEE, pages 400-4, Nippon Telegraph & Telephone Public Corp., Yokosuka,
Japan.  IEEE,  pages x+623, 1973, New York, NY.
Source Text
diversity reception, marine systems, microwave links,
radio direction-finding, repeaters, submarine cables,
stable floating platform, microwave communication
system, prototype, floating repeater  station,
microwave link, submarine cable, avoiding cable damage
in shallow water,  antenna system, direction finding
system, diversity receiving system
Keyword Text
The author describes a prototype moored floating repeater station for
microwave link from  submarine cable to shore for avoiding cable damage in
shallow water.  The design of the  highly stable floating platform, the antenna







Maintenance of the F-Region at Night: Incoherent Scatter Measurements
at a Mid-Latitude Station
Title Text
Jain, A. R., Taylor, G. N., and Williams, P. J. S.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 35, pp. 1717-1736, 1973.Source Text
Keyword Text
Observations of F-region plasma densities and temperatures made with the
pulsed incoherent scatter radar at Nakverb(52-1 degrees N, 2.3 degrees W)
during six equinox and winter nights between October 1968 and October 1970
presented.  Two separate period of apparent influx of plasma can be
distinguished, one before and one after magnetic conjugate point (MCP)
sunrise.  The first influx period was seen on five nights and the second on two
nights.  In all except one case, hydrostatic equilibrium appears to have been
preserved within the errors of measurement.  By comparing the observed heat
input to the electron gas with that expected if the apparent flux is due to in
situ ionization by precipitating 200 eV electrons, it is found that for some
periods part of the flux could be due to precipitation, but in other case an
influx of thermal plasma must be occurring.  The equivalent vertical drift
velocities required at great heights to produce the observed fluxes by diffusion
from the exosphere seem anomalously large, especially for the post-MCP
flux.  It is suggested that when a plasma flux occurs, north-south horizontal
transport caused by an east-west electric field is at least as probable a
source as vertical transport by diffusion.  (Abstract source unknown, formal






A method of vertical direction finding unaffected by the presence of the
ground using vertical  antenna arrays
Title Text
James, P. W.Author Text
Royal Aircraft Establishment, Farnborough (England).  Report RAE-TR-73131-
BR38497, 36 pages, 1973.
Source Text
antenna  arrays, elevation angle, radio waves, signal
to noise ratios, wave reflection, cross correlation,
ground wave propagation, interferometer
Keyword Text
Reflections from the ground cause a serious difficulty with systems intended
to measure the  elevation angle of a source of radio wave.  A method is
proposed, using a vertical array, which  is in principle unaffected by these






Double-sideband Doppler VHF Omnirange Beacon.Title Text
Johnson, B. R., Lee, J. G. N.Author Text
AWA (Amalgamated Wireless Australia) Technical Review, Vol. 15, No.1,
pages 1-12, 1973.
Source Text
air navigation, direction finding systems, VORKeyword Text
Conventional VHF Omnirange (VOR) in use today for short range navigation
aid for  civil aviation suffers from a number of problems, particularly that of
siting.  The need  to use VOR as a computer input for area navigation further
accentuates the problems.   Doppler VOR generates a signal which is entirely
compatible with existing airborne  receivers while having a greater degree of
freedom from site effects and higher stability.   A fully solid-state double-
sideband Doppler VOR has been developed in Australia.  This  paper
describes this system in detail including flight test results at a difficult site
where  comparison with conventional VOR was possible.  This improved
performance gives rise  to some interesting economic considerations for






The Codebreakers, the Story of Secret WritingTitle Text
Kahn, DavidAuthor Text




Cryptology is the science that embraces cryptography and cryptanalysis, but
the term "cryptology" sometimes loosely designates the entire dual field of
both rendering signals secure and extracting information from them.  This
broader field has grown to include many new areas; it encompasses, for
example, means to deprive the enemy of information obtainable by studying
the traffic patterns of radio messages, and means of obtaining information
from radar emissions. An outline of this larger field, with its opposing parts
placed opposite one another, and with a few of the methods of each part given
in parentheses, would be: Signal Security Communication Security
Steganography (invisible inks, open codes, messages in hollow heels) and
Transmission Security (spurt radio systems). Traffic Security (call-sign
changes, dummy messages, radio silence).  Cryptography (codes and
ciphers, caffeine, cafes).  Electronic Security Emission Security (shifting of
radar frequencies), Counter-Countermeasures ("looking through" jammed
radar).  Signal Intelligence Communication Intelligence Interception and
Direction-Finding.  Traffic Analysis (direction-finding fixes, message-flow
studies, radio-fingerprinting), Cryptanalysis.  Electronic Intelligence Electronic
Reconnaissance (eavesdropping on radar emission), Countermeasures
(jamming, false radar echoes).  (Abstract source unknown, book, English






DZPLAY: An Interactive Graphics ProgramTitle Text
Kaminski, S. J.Author Text
University of Illinois at Urbana-Champaign, 1973.Source Text
Keyword Text
Introduction, The operator of a real-time system can better perform his
functions when the system has the capability of displaying information in an
easily absorbable manner.  DZPLAY (pronounced Display)uses a PDP-11
assembly language program that, together with a graphical CRT terminal,
provides just such a capability.  DZPLAY has been developed by Radio
Research Laboratory group for use at the Monticello Road Field Station. The
goal of DZPLAY is to provide and online graphics capability which can
produce a number of useful data displays and can provide tools for analyzing
displayed data.  DZPLAY's working environment is a data acquisition and
processing system that is controlled by a PDP-11 minicomputer and is
directed by a human operator.  DZPLAY works as a subroutine which is
called by other system programs and requires interaction with the operator.
The operator uses DZPLAY primarily as a guide for evaluating system
performance.  Since it is an operator's tool, DZPLAY has been developed to
be as easy and straightforward to use as possible.  DZPLAY is used in a
PDP-11/20 computing system with 16 K words (16 bit) of core memory, a
teletype, a CRT display terminal, a hardware arithmetic unit, paper tape I/O
devices, and a recently acquired disk memory complete with Disk Operating
System (DOS).  (See Appendix A and references 2,5,6 and 7 for details of the
computer system.)  The graphical display terminal is a TEKTRONIX 4010-1;
the display medium is a storage CRT with a screen having 1024 by 780
viewable points.  The terminal works in three modes: (!) in alphanumeric mode
it behaves as a teletype; (2) in graphics (output)mode it can illuminate any of
the point, referenced from (0,0) to (1023,780), or draw vectors between any
pairs of points; (3) in graphic input mode, it enables thumb-wheel controlled
CROSSHAIR cursors that can locate on any point.  In the latter mode, the
striking of any key on the keyboard will cause the coordinates of the point
and ASCII code of the key to be sent to the computer.  (See Appendix A for
complete terminal details.)  DZPLAY has two supporting software packages.
TEKTRONIX's minicomputer routines1 allow input and output of ASCII
characters, the drawing of points and vectors, and the use of the graphic input
mode, DEC's FPMP-11 Floating Point Package provides mathematical
functions for use with two-word floating-point numbers.  Initially there are
some terms that need defining and some conflicts that need clarification.  A
display is everything that goes on the screen as a collected entity and,
Abstract Text
unfortunately, is occasionally replaced by the term plot.  A plot is equivalent
to a display.  Another equivalence exists between "screen units" and "logical
units," both of which refer to the physical units of the screen itself.  (The term
"logical" is introduced by the TEKTRONIX software.)  The corresponding units
of a point for the display, e.g., degrees, seconds, volts, etc., are called "real
units."  There is a possible conflict with this too, as the floating-point
software, modeling FORTRAN, refers to its two-word floating-point software,
modeling FORTRAN, refers to its two-word floating-point form as "real."  In
this report, "real" will be the counterpart to "screen" or "logical."  Floating
point will be called "floating point." (Abstract source unknown, formal





Intensity fluctuations and angle of arrival of light waves in space-limited
collimated beams  in a turbulent atmosphere
Title Text
Khmelevtsov, S. S., Tsvyk, R. Sh.Author Text
Inst. Atmosphere. Opt. Siberian Div., Acad. Sci., USSR, Izvestiya Vysshikh
Uchebnykh Zavedenii, Fizika, Vol. No. 9, pages 108-12. Translation: Soviet
Physics Journal, 1973.
Source Text
atmospheric optics, laser beams, light absorption,
optical dispersion, intensity fluctuations, turbulent
atmosphere, laser beam, space limited collimated beams
Keyword Text
Experimental results are reported for intensity fluctuations and angle of arrival
of a laser  beam over path lengths (L) between 500 and 700 m.  It is found
that fluctuations in the  angle of arrival are a maximum when the parameter







The Location of Lightning Flashes at Ranges Less Than 100 kmTitle Text
Kidder, R. E.Author Text
Journal off Atmospheric and Terrestrial Physics, vol. 35, pp. 283-290, 1973.Source Text
Keyword Text
The positions of ground flashes were located to within a few kilometers from
bearings given by a network of  all-sky cameras.  Comparisons between
these bearings and those from electrical (crossed-loop) direction-finders
showed that 60 percent were within ±5 degrees of one another and 80 percent
were within ±10 degrees.  Ground flashes from a particular storm were often
found to have occurred at random within an area of about 10 km2 during
intervals of approximately 10 minutes.  On occasions, consecutive flashes
were displaced systematically relative to each other Flashes frequently
occurred close to the leading edge of precipitation.  (Author's abstract, formal










Electr. Commun. (USA), vol. 48, no.3 299-304, 1973.Source Text
Keyword Text
The Normal 'Real' patterns from the transmitter of a direction defining radio
system can be synthesized by 'Virtual' patterns generated with the receiver.
Virtual patterns.  As the name implies, do not exist in the physical sense.
They differ from the real patterns in that they are more flexible and are easier
to produce by modern data processing methods.  Their advantage is that an
unlimited number of similarly equipped receivers tuned to a common
transmitter station can simultaneously and independently produce a
multiplicity of different virtual patterns.  Hence a large number of locating
procedures can be processed independently.  The ease with which the virtual
patterns, and hence the locating procedures can be changed facilitates rapid
optimization when interference is present.  This leads to the possibility of a
'Thinking Receiver' which could use automatic optimization to minimize errors
in direction finding.  Radio direction-Finding; antenna radiation patterns;
optimization.  Direction defining radio system; virtual patterns; optimization;
locating procedures; thinking receiver.  (Abstract source unknown, formal






Synthetic radio direction defining methods with virtual antenna patternsTitle Text
Kohler, K.Author Text
Electrical Communication, Vol. 48, No. 3, pages 299-304, 1973.  Standard
Elektrik Lorenz AG, Stuttgart, West Germany.
Source Text
antenna radiation patterns, optimization, radio
direction-finding, direction defining radio system,
virtual patterns, optimization, locating procedures,
thinking receiver
Keyword Text
The normal "real" patterns from the transmitter of a direction defining radio
system can  be synthesized by "virtual" patterns generated with the receiver.
Virtual patterns, as the  name implies, do not exist in the physical sense.
They differ from the real patterns in that  they are more flexible and are easier
to produce by modern data processing methods.   Their advantage is that an
unlimited number of similarly equipped receivers tuned to a  common
transmitter station can simultaneously and independently produce a
multiplicity  of different virtual patterns.  Hence a large number of locating
procedures can be  processed independently.  The ease with which the virtual
patterns, and hence the locating  procedures can be changed facilitates rapid
optimization when interference is present.   This leads to the possibility of a







Single station of an electromagnetic wave after reflection by a tilted
plane or sinusoidal  ionosphere:  A preliminary report.  Geometrical
optical analysis for determining point source  location of
electromagnetic signal reflected from ionosphere
Title Text
Kotin, L.Author Text
Army Electronics Command, Fort Monmouth, N. J., Astia Document (AD)-
759488-ECOM-4103, 18 pages, 1973.
Source Text
electromagnetic radiation, radio direction finders,
wave reflection, approximation, ionosphere,  optical
paths
Keyword Text
The author determines mathematically the source of an electromagnetic
signal originating at some  unknown point on the earth's palmar surface after
being reflected from the ionosphere. Two cases  are considered first, the
signal is reflected by a tilted plane, representing the boundary of the
ionosphere; second, the signal is reflected by a sinusoidal surface.  The
parameters describing  either of these surfaces are assumed to have been
determined by ionospheric probes and the  direction of the reflected signal is






Angular accuracy of amplitude direction finding by means of phased
arrays
Title Text
Kransnenko, N. P., Glazov, G. N.Author Text
Lincoln Lab., Mass. Institute of Technology, Lexington, 7 pages. Translation:
English from Izv.  Vyssh.  Ucheb.  Zaved., Radioelektron. (Kiev) Vol.16, No. 2,
pages 23-27, 1973.  Report NTC-74-11938, Report-73-156, 1973.
Source Text
angular resolution, phased arrays, pulse amplitude,
error signals, signal to noise ratios, variations
Keyword Text
Error in the amplitude method of single pulse direction finding arrays are
investigated.  Noise  and spatial time fluctuations in the signal field for a given







Spatial filtering in optical direction-finding systemTitle Text
Levshin, Y. L.Author Text
Army Foreign Science and Technology Center, Charlottesville, Va., 181
pages, Translation: English from Sovetskoe Radio (Moscow), 199 pages,
1971. Astia Document  (AD)-771197-FSTC-HT-23-1070-73, 1973.
Source Text
bearing (direction), optical equipment, signal
processing, spatial filtering, electro-optics, moving
target indicators, optical scanners signal, to noise
ratios
Keyword Text
Primary data processing is discussed in optical-electronic direction-finding
systems for detecting  a small object on a non-uniform random background.
A theory is developed for moving image  analyzers, and analysis is made of
the characteristics of spatial filtering carried out by optical  elements, and of
scanning, modulating and photo-receiving devices of various kinds.  Effects  of
parameters of emission sources and system elements on signal-to-noise ratio






Estimating the direction finding accuracy of a scanning radar using the
Markov chain apparatus,  Dispersion of angular coordinate estimate
during digital processing of radar data based on  application of discreet
Markov chains
Title Text
Likharev, V. A., Furman, Y. A., Kartashkin, A. S.Author Text
Radar Theory and Practice (JPRS-56143) pages 24-29 (See N73-31054 22-
07). Joint Publications Research Service, Arlington, Va.  Translation: English
of the book ""Teoriya Tekhnika Radiolokatsii'' Moscow, Machine Building,
Press, pages 23-28, 1973.
Source Text
data processing, Markov chains, numerical analysis,
radar data, error analysis, numerical analysis,  radar
signatures, signa processing
Keyword Text
A method of calculating the estimate dispersion of the azimuth measured by
a scanning radar is  discussed.  The azimuth is estimate by the maximum
output voltage of the binary integrator.   Discrete Markov chains are used to
estimate the accuracy of direction finding.  It is demonstrated  that the
transition probability matrix for the Markov chain in the given case will be a






Method for evaluating the cross-polarized emission of truncated
paraboloids of rotation
Title Text
Litvinenko, E. A., Pavlov, V. F.Author Text
Radiotekhnika, Vol. No. 26, pages 41-4, 1973.Source Text
polarization, reflector antennas, truncated
paraboloids, long term emission, radio location
technique, cross polarization
Keyword Text
A method is presented for calculating the long-term emission in the form of
truncated  paraboloids of rotation, the essence of which consists in replacing
the truncated  paraboloids by non-truncated paraboloids.  Theoretical and
experimental data are  compared.  This method is applied to the antenna






Winds and wave motions (70-100 km) as measured by a partial reflection
radiowave system
Title Text
Manson, A. H., Gregory, J. B., and Stephenson, D. G.Author Text
Journal of Atmospheric and Terrestrial Physics, 1973, vol. 35, pp. 2055-2067,
Pergamon Press. Printed in Northern Ireland.
Source Text
Keyword Text
Sequential wind profiles (spaced by  ≥ 6 min) are obtained by the D1 method,
using partial reflections, for heights from 70-100 km.  Simultaneous
photographs of the 'echo structure' are used to interpret these data.  It is
shown that when allowance is made for echo distribution effects, profiles of
small angular uncertainty (∆φ<45 degrees) and high internal consistency are
obtained.  Irregular components of the wind are derived by differencing
sequential profiles (spaced by 6-60 min), and parameters which are often
consistent with those of internal atmospheric gravity waves are obtained (wave
amplitudes ≤ 50 m/sec; λz, 10-20 km; γ, 40-120 min; shears, 10-50
m/sec/km).  The direction of vertical phase progression is somewhat
ambiguous, but some evidence for a standing mode and a downward
propagating mode is presented.  Some comments are made about
comparisons between D1, D2, and rocket techniques.  (Abstract source






Numerical solutions to some on-aircraft antenna pattern problems,
analysis of direction finding  antenna on F-4 aircraft
Title Text
Marhefka, R. J., Burnside, W. D.Author Text
ElectroScience Lab., Astia Docuement (AD)-777977-ESL-3390-4, 50 pages,
1973.  Ohio State University, Columbus, Ohio.
Source Text
aircraft antennas, antenna radiation patterns,
directional antennas, F-4 aircraft, antenna
components, electromagnetic radiation, numerical
analysis
Keyword Text
The report presents several case studies of numerical solutions to on-aircraft
antenna pattern  problems. Magnitude and phase pattern comparisons are
made for two DF antenna  configurations mounted on an F-4 aircraft. A
satellite antenna is examined for possible  application on P-3, E-2, and S-3
aircraft.  Some measured results are presented for comparison  with






VHF-UHF Wide-Aperture Direction Finders for Air-Traffic Control (II)Title Text
Mattes, A. and Ruger, W.Author Text
News from Rohde and Schwarz, vol. 13, no. 59, pp. 20-23, 1973.Source Text
Keyword Text
Third Generation: The VHF compact direction finder NP8, primarily intended
as a landing aid for general air traffic.  Introduced the third generation of
direction finders.  Further developments were the VHF wide-aperture direction
finder NP7 and the UHF wide-aperture direction finder NP9.  The design of this
generation is largely governed by the digital techniques applied in antenna
scanning and bearing indication as well as by the use of solid-state analog
devices such as receivers, modulators, demodulators (1Refs).   Air-traffic
control; radio direction-finding; scanning antennas.   Third generation; digital
techniques; solid state analogue devices; air traffic control; wide aperture
direction finders; electronic scanning; VHF; UHF; Rohde and Schwarz
equipment.  (Authors' abstracts, trade journal, English language/Germany, file






VHF-UHG wide-aperture direction finders for air-traffic control.  ITitle Text
Mattes, A., Ruger, W.Author Text
News from Rohde and Schwarz, Vol. 13, No. 58, pages 19-20, 1973.Source Text
air-traffic control, radio direction-finding,
characteristics, VHF, UHF, sensitivity, polarization
Keyword Text
This part describes the characteristics of automatic visual direction finders:
DF sensitivity,  DF accuracy, effects of reflecting objects near DF antennas,







VHF-UHF wide-aperture direction finders for air-traffic control.  IITitle Text
Mattes, A., Ruger, W.Author Text
News from Rohde and Schwarz, Vol.13, No. 59, pages 20-3, 1973.Source Text
air-traffic control, radio direction-finding, scanning
antennas, third generation, digital techniques, solid
state analogue devices, wide aperture direction
finders, electronic scanning, VHF, UHF, Rohde and
Schwarz  equipment
Keyword Text
The VHF compact direction finder NP8, primarily intended as a landing aid for
general  air traffic, introduced the third generation of direction finders.  Further
developments were  the VHF wide-aperture direction finder NP7 and the UHF
wide-aperture direction finder  NP9.  The design of this generation is largely
governed by the digital techniques applied  in antenna scanning and bearing







An optimum interference detector for DABS Monopulse data editing, for
application to air  traffic control
Title Text
Mcaulay, R. J., McGarty, T. P.Author Text
Lincoln Lab., Mass. Institute of Technology, Lexington. Report ESD-TR-73-
253-TN-1973-48, 37 pages, 1973.
Source Text
air traffic control, flight safety, position
(location), radar beacons, collision avoidance, flight
paths, ground based control, signal to noise ratios
Keyword Text
In the application of the Discrete Address Beacon System (DABS) concept to
Air Traffic  Control (ATC) surveillance, estimates of aircraft position must be
made using as few replies as  possible, preferably one.  This requires the use
of Monopulse techniques.  Since the beacon  system provides high signal-to-
noise ratios(SNR) the fundamental limitation to direction  finding(DF)
performance is due to externally generated interference from multipath signals
and  from the present Air Traffic Control Radar Beacon System (ATCRBS).
Since there are many  bits in any one DABS reply it should be possible to
generate an accurate azimuth estimate if  those that bear interference could
be detected and deleted from the sample.  In this report, the  generalized
likelihood ratio test is used to derive an optimum interference statistic.  The
detector  performance is then analyzed in detail with respect to its
dependence on SNR,  interference-to-signal ratio (ISR) and on the relative
phase between the target and interfering  signals.  It is shown that good
detection performance can be obtained if the phase difference  between the






Real-time spectrum management for communicationsTitle Text
Mckay, H. D.Author Text
IEEE, pages 54/23-7, Fairchild Camera Instrument Corp., Encino, CA.  IEEE,
pages xvi+780, New York, NY, 1973.
Source Text
communications applications of computers, frequency
allocation, radio direction-finding,  radio
communication, real-time systems, signal processing,
small emerging nations, Fairchild Automatic Intercept
and Response System, DF  antennas, surveillance
receivers, signal processors, voice data links, real
time spectrum  management systems, minicomputers
Keyword Text
Describes a new generation of real-time spectrum management systems for
efficient  communications services.  The system is particularly applicable to
small emerging nations  which do not yet have either a frequency monitoring
system or a computer-data-based  frequency records file.  The system
developed over the past three years is called the  Fairchild Automatic
Intercept and Response System (FAIRS).  The system combines DF
antennas, surveillance receivers and signal processors with mini-computers






Study of the VORTAC system and its growth potential, Final ReportTitle Text
Meer, S. A.Author Text
Mitre Corp., McLean, Va.  Astia Docuemnt (AD)-779536-MTR-6547-FAA-EM-
74-9, 178 pages, 1973.
Source Text
distance measuring equipment, radio direction finders,
VHF Omnirange navigation, air traffic  control, cost
effectiveness, radio navigation, systems engineering,
TACAN,
Keyword Text
The report describes the basic features of the VORTAC System. The inherent
signal and  equipment constraints to future development of the system are
identified.  The report shows that  the VORTAC System can evolve to a high-
accuracy-high-capacity navigation system for the  ATMS time frame of 1995
and beyond.  Included in the report are System costs, VORTAC  deployment,
RNAV considerations and integration of the VORTAC system with  synchro-
DABS/DME. Recommendations are made for new modular VOR receiver








Marconi Rev. (GB), vol. 36, no. 189, pp. 122-31, 1973.Source Text
Keyword Text
The basic formulae for Great-Circle computations are established from the
equation for the great-circle passing through two given points derived by the
methods of coordinate geometry.  Special attention is paid to the removal of
small-difference troubles and to presenting the results in a form passing
through a given point at a given bearing is found the point of intersection of
two such great-circles for applications to location by radio direction finding.
An example is given to show the simple nature of the computing procedure,
(1 Refs).  Radio direction-finding: computer applications, computing
procedure; Great Circle Computation.  (Abstract source unknown, formal








Marconi Review, Vol. 36, No. 189, pages 122-31, 1973.  Marconi Research
Department, Great Baddow, UK.
Source Text
computer applications, radio direction-finding,
computing procedure, great circle computation
Keyword Text
The basic formulae for great-circle computations are established from the
equation for the  great-circle passing through two given points derived by the
methods of coordinate  geometry.  Special attention is paid to the removal of
small-difference troubles and to  presenting the results in a form passing
through a given point at a given bearing is found  the point of intersection of
two such great-circles for applications to location by radio  direction finding.






Applying the Kalman filter to the emitter location problem using
airborne angle-of-arrival  information, aircraft position coordinates using
Kalman filter techniques, M.S. Thesis
Title Text
Mills, E. H.Author Text
Master's Thesis:  Naval Postgraduate School, Monterey, Calif.   Astia
Document (AD)-767291, 202 pages, 1973.
Source Text
air navigation, Kalman filters, navigation aids, radio
navigation, equipment specifications,  performance
tests, position (location)
Keyword Text
A scheme to locate emitter positions using post flight processing of discrete
airborne emitter  bearing angles-of-arrival information and recorded aircraft
position coordinates by Kalman filter  techniques is developed.  The signal
intercept system as assumed to be operating in a multi-  emitter environment
and all data were sampled at discrete but time varying intervals.  The  aircraft
position data is filtered directly in latitude and longitude using vector methods.
 An  extended Kalman filtering scheme is developed to compute emitter






The SAVVAN:  Means for inspection by VOR and DME, Integrated




AGARD, Air Traffic Control Systems,11 pages (See N73-23689 14-21), 1973.
Centre d'Experimentation de la Navigation Aerienne, Orly (France).
Source Text
air traffic control, distance measuring equipment,
flight control, high altitude, navigation aids, VHF
Omnirange navigation, computer programs, radio
direction finders, radio navigation, signal  processing
Keyword Text
An evaluation is presented of the effectiveness of the SAVVAN (automatic
system for verification  of navigation aids in flight) in locating and controlling
high altitude aircraft.  The system responds  to signals from VOR and DME
onboard the aircraft.  Signals are registered on a magnetic band  where they
are processed according to a pre-established computer program.  Along with






A high performance, low cost air traffic control radar.  Switched
antennas and digital signal  processing of high performance, low cost,
surveillance radar
Title Text
Mueche, C. E., Jr., Cartledge, L.Author Text
Institute of Technology, Lincoln Lab., Lexington, Mass.   Astia Document
(AD)-759179-TN-1973-12-ESD-TR-73-62, 45 pages, 1973.
Source Text
radar antennas, signal processing, surveillance radar,
switching circuits, air traffic control, digital
systems
Keyword Text
Recent improvements in the technology of electronically switched antennas
and digital signal  processing make possible a relatively high performance,
low cost, surveillance radar.  The radar  described employs an electronically
step-scanned, cylindrical antenna together with an advanced  digital signal
processor to give superior MTI performance at an estimated cost of less than
half  the present S-band ASRs.  The radar output consists of narrow band,
digital target reports free of  false alarms, suitable for transmission over
telephone lines.  Remote radar operation using digital,  bright scan-history
displays becomes practical as does easy incorporation of beacon and
direction  finder outputs along with digitally generated video maps. The
complete absence of moving parts,  the low power transmitter and the largely
solid-state construction will provide high reliability and  low maintenance






Development of a discrete address beacon system, Quarterly Technical
Summary, 1 Jul. - 30  Sep. 5 p.  1973
Title Text
no authorAuthor Text
Institute of Technology, Lincoln Lab., Lexington, Mass. Report FAA-RD-73-
165, 64 pages, 1973.
Source Text
air traffic control, aircraft communication, radar
beacons, transponders, equipment specifications,
performance tests, product development, systems analysis
Keyword Text
The development of a discrete address beacon system for air traffic control
applications is  discussed.  A description of operational problems peculiar to
the discrete address beacon  military interface is presented.  Sensor design
is reported under headings of antenna studies,  reply processing, interrogation
management, tracker studies, and use of radar date.  The status  of the






Recommended basic characteristics for airborne ratio homing and
alerting equipment for use with  Emergency Locator Transmitters (ELT).
Characteristics of airborne radio homing and alerting  equipment for use
with emergency locator transmitters
Title Text
no authorAuthor Text
Radio Technical Commission for Aeronautics, Washington, D. C.Report
RTCA-SC-124-DO-154, 18 pages, 1973.
Source Text
air navigation, aircraft guidance, radio direction
finders, radio navigation, aircraft  equipment,
electronic equipment, equipment specifications, systems
analysis
Keyword Text
Recommended basic characteristics for airborne radio homing and alerting
equipment operating  on the frequencies of 121.5 and/or 243 MHZ are
presented.  There are three categories identified  by system concept.  The
use of these characteristics by manufacturers and users is recommended  as
a means of assuring that the equipment will satisfactorily perform its intended
function under  all conditions.  In recognition of the dependent relationships of
the components of the system and  the undesirability of inhibiting component
design, these characteristics were developed on a system  basis. This does
not preclude the use of a one-channel receiver operating on 121.5 or 243 MHZ
 which incorporates homing capability.  Inasmuch as measured values of
radio equipment  characteristics are a function of the method of






Electromagnetic direction finding experiments for location of trapped
miners
Title Text
Olsen, R. G., Farstad, A. J.Author Text
IEEE, pages 196-9, Westinghouse Electric Corp., Boulder, Colorado.  IEEE,
pages vi+491, New York, NY., 1973.
Source Text
loop antennas, mining, mobile antennas, radar antennas,
radar systems, radio direction-finding, electromagnetic
direction finding experiments, trapped miners,








Parameters of RF flight navigation aids and their measurement, Russian
book
Title Text
Panagriev, V. E., Sosnovskii, A. A., Khaimovich, I. A.Author Text
Moscow, Izdatel'stvo Transport, 384 pages, 1973.Source Text
aircraft guidance, civil aviation, electronic equipment
tests, navigation aids, radio navigation, air  traffic
control, alignment, flight safety, radio altimeters,
radio beacons, radio direction finders
Keyword Text
Description of Soviet domestic and international standards and recommended
procedures for  ground-based and in-flight testing of R navigation equipment
employed in civil aviation.   Operating principles of radio direction finders,
altimeters, and beacon systems are described along  with alignment
procedures and accuracy control tests.  Precision requirements posed for
instrument  landing systems are related with flight safety and traffic control






Statistical dynamics of Electronic Servosystems, Russian bookTitle Text
Pervachev, S. V., Valuev, A. A., Chilikin, V. M.Author Text
Moscow, Izdatel'stvo Sovetskoe Radio, 488 pages, 1973.Source Text
automatic control, electronic control, radio tracking,
radio transmission, servo control, complex  systems,
dynamic control, Kalman filters, linear systems,
nonlinear filters, optimal control, pulse
communication, radio filters, random processes, signal
processing, statistical analysis, systems  analysis
Keyword Text
A study is made of electronic Servosystems which perform automatic
tracking of a radio signal  with respect to frequency, phase, temporal position,
and angle of arrival.  The statistical  characteristics of discriminators of such
systems are described, and methods of analyzing systems  with constant
and variable parameters are outlined, as well as methods of treating sampled-
data  and pulsed systems.  The synthesis of linear optimal filters, including
Kalman filters, and  nonlinear optimal filtering systems is considered.  The
possibility of improving the operation of  electronic Servosystems by using
them in combination with non-electronic sensors is investigated.   Finally,
methods of analyzing nonlinear operating regimes such as loss of locking and
signal  search are considered, as well as methods of modeling electronic






Radio direction finding fix solution in spherical trigonometry with
confidence region and location  error analysis.  Solution to radio fixes in
spherical trigonometry with confidence region and  position error
analysis, M.S. Thesis
Title Text
Potts, R. L.Author Text
Master's Thesis:  Naval Postgraduate School, Monterey, California. Astia
(AD)-764465, 112 pages, 1973.
Source Text
position (location), position errors, radio navigation,
error analysis, fixing, least squares method,
positioning
Keyword Text
Although parts of the paper may be applicable to various other location finding
systems, radio  direction finding was selected for development because of the
extensive literature available on the  subject.  Using a modification of the
navigation coordinate system, equations in spherical  trigonometry are
developed by analogy with graphical solution procedures.  Ellipticity of the
earth  is corrected for by use of geocentric latitude in all calculations.  The
least squares solution is  found by a combination of second-order gradient
searches and Golden Section Searches on the  corrected sphere.  A Chi-
Square contour confidence region is presented with defense against the
empty region arguments and with verification of its reliability of target
containment.  Sensitivity  of location error to network layout, number of
measurements available and intercept geometry  factors is examined by







Technical evaluation of a radio direction finding system utilizing
complementary sequence phase  coding of incidents signals, M.S. Thesis
Title Text
Prisaznick, D. L.Author Text
Master's Thesis:  Naval Postgraduate School, Monterey, California.  Astia
Document (AD)-767684, 180 pages, 1973.
Source Text
antenna design, radio direction finders, coding,
mathematical models, sequences, signal  transmission
Keyword Text
A new radio direction finding system has been proposed which offers
advantages over current  systems in the areas of bearing accuracy an
simplicity of antenna design requirements.  The  system phase codes the
outputs of a linear array of omnidirectional antennas, and then combines
these time-separated signals so that the sequences produced uniquely
determine the signal arrival  angle. A correlation process using matched filters
is performed on the resulting sequences in  order to determine the
corresponding arrival angle.  Resolution of the inherent ambiguities of  the
system, due to elevation angle and adjacent quadrant azimuth components is
demonstrated  using a two-array technique. A computer simulation of the
phase coding/decoding process, using  an idealized signal model is used to
evaluate the performance of the system for various input  noise conditions,






A note on the Analysis of Oblique IonogramsTitle Text
Rao, N. N.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 35, pp. 1561-1563, 1973.Source Text
Keyword Text
A previously reported method of analysis of oblique ionograms is reformulated
to enable an exact ray-calculation analysis of the oblique ionograms using
only the assumptions of spherically symmetric ionosphere concentric with
Earth and neglect of the Earth's magnetic field.  (Abstract source unknown,






Ray Tracing from an IonogramTitle Text
Rao, N. N.Author Text
Radio Research Laboratory, Department of Electrical Engineering, University
of Illinois at Urbana-Champaign, Urbana, Illinois, (1973?).
Source Text
Keyword Text
A method is presented for ray tracing from electron density information
provided by a vertical ionogram.  Making use of the same electron density
profile shape for the true height conversion of the ionogram and for the ray
path parameter computation, the method permits the entire computation by
means of exact algebraic expressions.  A numerical example involving an
experimental ionogram is included.  (Abstract source unknown, English










Compagnia Generale Telemar.  Rome, Italy, pages A2/31-40, Rassegna Int.
Elettronica Nucleare e Teleradiocinematografica, Rome, Italy, pages 601,
Rassegna Int. Elettronica Nucleare e Teleradiocinematografica, 1973.
Source Text
communications applications of control, marine systems,
mobile radio systems,  radio communication, radio
navigation, automation techniques, marine radio
communication, acceptance of automated devices,
selective calling, RTTY, satellite communications,
direction finding, marine  radio navigation, local
operational plots
Keyword Text
Automation techniques used in marine radio communication and navigation
are reviewed  and the different factors affecting acceptance of automated
devices in this area are  discussed.  In marine radio, automation is mainly
aimed at making on  board-communication facilities fully available to an
unskilled operator, as opposed to  automation of message handling and
routing.  However, today a radio operator must be  on board to comply with
safety rules and this, in the author's opinion, is the major factor  retarding
adoption of automated (and costlier) communications equipment.
Nevertheless,  the ever increasing volume of marine radio traffic and current
delays in forwarding of  shore-to-ship messages due to the lack of a
permanent listening watch on board, are  favoring the adoption of automated
communication facilities.  Current developments,  mainly selective calling and
RTTY are discussed together with possible use of satellite  communications.
As far as automation of radio navigation is concerned, automation of  direction







Accuracy and optimization of tracking systems, mathematical
triangulation model for animal  radiolocation, Ph.D. Thesis
Title Text
Sanford, R. L.Author Text
Ph.D. Thesis:  Department of Ecology and Behavioral Biology, Report C00-
1332-94, 225 pages, 1973.  Minnesota University, St. Paul.
Source Text
optimization, radio tracking, wildlife radiolocation,
decision making, mathematical models,  triangulation,
Yagi antennas
Keyword Text
A decision theoretic model designed to aid in the creation, development, and
critical evaluation  of automatic tracking systems is presented.  This model is
specifically designed for tracking  systems which use two directional Yagi
antennas to estimate the unknown location of a radio  carrying animal by
mathematical triangulation.  The approach taken is stochastic in nature and
involves the quantification of a tracking system's performance by a
probabilistic treatment of  radio wave propagation as well as a probabilistic
treatment of the propagation of errors during  bearing determination and
position estimation.  Estimation results basic to extending this  approach to
three tower tracking systems are given.  The usefulness and flexibility of the
two  tower tracking system model is demonstrated by considering possible






Introduction to TOATitle Text
Schmidt, Ralph O.Author Text
  Interstate Electronics Corp., 1973.Source Text
Keyword Text





Cues required for externalization and vertical localizationTitle Text
Searle, C. L.Author Text
Acoustic Society America, page 63, MIT, Cambridge, MA.
Acoustic Society America, page 103, New York, NY., 1973.
Source Text
hearing, cues, externalization, vertical localization,
frequency response measurements, human  pinna
Keyword Text
Frequency response measurements of the human pinna for a sound source at
a number of  different elevation angles in the vertical median plane show
surprising 30-dB dips in the  8- to 12-kHz frequency range.  For some
subjects, these dips or notches tune down in  frequency almost linearly as a
function of elevation angle.  Detailed measurements indicate  that there is a
systematic frequency difference between the left- and right-ear notches.
Psychophysical experiments show that these notches are perceptually
significant and can  be used to synthetically change the apparent angle of






The Dependence of High-Latitude Ionospheric Scintillations on Zenith
Angle and Azimuth
Title Text
Singleton, D. G.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 35, pp. 2253-2265, 1973.Source Text
Keyword Text
Scintillation observations of Transit 4A and Explorer 22 made at Hamilton,
Massachusetts, and Thule and Narssarssuaq, Greenland, are employed to
determine, for high latitudes, the nature of the variation of scintillation index
with the zenith angle and azimuth of the direction of propagation at the Earth's
surface.  The variations found are shown to be consistent with irregularities
which, on the average, are field aligned but not axially symmetric.  The
average elongation along the field is found to decrease from a factor of 7 at
Hamilton to 2-5 at the highest latitude station, Thule.  Slight broadening of the
irregularities in a direction normal to the magnetic meridian plane is found
which maximizes at twice the dimension in this plane at Narssarssuaq.  The
smallest dimension of the irregularities (i.e. in the magnetic meridian plane)
decreases slightly from 1 km at Hamilton to 0.7 and 0.8 km at Narssarssuaq
and Thule, respectively.  The strength of the irregularities, defined in terms of
the irregularity RMS incremental electron density and the effective thickness
of the irregular region, is shown to increase by a factor of at least 3 at the
edge of the scintillation boundary in the vicinity of 60 degrees invariant






Solid state microwave electronicsTitle Text
Smolinski, A.Author Text
Elektronika, Vol. No. 1-2, pages 28-32, 1973.Source Text
education, reviews, solid-state microwave circuits,
radio astronomy, solid state microwave electronics,
radiolocation, radio communication
Keyword Text
Scope, application and present state of art are outlined.  Solid state
components used in  microwave and waveguide techniques are enumerated
and briefly described.  Main future  developments in radiolocation, radio
communication and radio astronomy are mentioned.   Main prospects are
seen in reduction of production cost with increased demand.  Present  state
of the Polish microwave scene is discussed stressing the need for modifying
the  higher education syllabus to include microwave technology as a separate







Comparative efficiency of Monopulse radar direction-finding systems.Title Text
Sviridov, E. F.Author Text
Air Force Systems Command, Wright-Patterson AFB, Ohio. Foreign
Technology Division, 161 pages. Translation: English from the monograph
""Sravnitelnaya Effektivnost Monoimpulsnykh, Radiolakatsionnykh Sistem
Pelengatsii" USSR, 1964, pages 1-116. Astia Document (AD)-765545, FTD-
MT-24-301-73, 1973.
Source Text
Monopulse radar, radio direction finders, accuracy,
performance tests, signal processing, systems  analysis
Keyword Text
From the positions of unified theory the circuits of Monopulse systems are
examined and the rules  of the processing of signals in them are formulated.
In accordance with the rules of processing,  block diagrams of Monopulse
systems are synthesized. Requirements are examined which must  be
satisfied by the basic elements of circuits of Monopulse direction finders with
the various forms  of sounding signals.  The analysis of the maximum
accuracy of Monopulse direction finding is  carried out both for a determinate
signal and for a signal with random parameters, at an arbitrary  target position
in the direction finding zone.  Block diagrams of optimum resolvers with phase
and  amplitude Monopulse direction finding and the distribution laws of






Application of a general method for flutter optimizationTitle Text
Taylor, R. F., (AFFDL), GWIN, L. B.Author Text
AGARD Second Symposium on Structural Optimization, 14 pages (See N74-
15596 06-32), 1973.   Department of Aeronautics and Astronautics, Stanford
University, California.
Source Text
flutter, structural design, aircraft design,
algorithms, lift devices, linear programming,
optimization
Keyword Text
Design of modern aircraft requires that aeroelastic considerations be included
as early as  possible to avoid addition of excessive weight for prevention of
aeroelastic instabilities.  A  computational approach for minimum weight
design of flutter critical lifting surfaces is  presented which has generality in
the selection of analysis methods and demonstrated  applicability to
problems involving a large number of design variables.  The key feature of the
method is the calculation of derivatives of the flutter speed with respect to
design parameters.   These analytically derived derivatives are computed in
such a way that they are economical for  large scale problems.  The
mathematical programming method which utilizes these derivatives  is based
on the method of feasible directions with a simplex algorithm to solve a
linearized  direction-finding problem.  Results are presented which show that
the method can efficiently  reduce the structural weight of lifting surface






Single Station Location; A Brief Survey of the Development of a New
System of High Frequency Direction Finding
Title Text
Treharne, R. F.Author Text
Weapons Research Establishment, Adelaide, 14th National Radio and
Electronics Engineering Convention, August 20th-24th, 1973.
Source Text
Keyword Text
The first demonstration of the new single station location technique for finding
high frequency transmitters took place at St. Kilda, South Australia, in
December 1958.  Since then considerable interest has been shown in the
U.S.A. in this technique and a great deal of development has taken place.  In
this paper we discuss the background to this work.  (Abstract source






The application of a position-sensitive photo diode for registering the
angle of arrival of  optical radiation
Title Text
Troepol'skii, V. A., Khmelevtsov, S. S., Tsvykh, R. Sh.Author Text
Institute Atmospheric Optics, Acad. Sci., USSR, Izvestiya Vysshikh
Uchebnykh Zavedenii, Fizika, Vol. No. 9, pages 149-51. Translation: Soviet
Physics Journal, 1973.
Source Text
atmospheric optics, optical instruments, photo diodes,
photo diode, optical radiation, turbulent atmosphere
Keyword Text
An apparatus incorporating a position-sensitive diode is described for
measuring the angle  of arrival of optical radiation after passage through a
turbulent atmosphere.  Results are  given of tests carried out on the






Reliability considerations for microwave line-of-sight linksTitle Text
Tsao, C. K. H.Author Text
Raytheon Co., MA. pages 13-17, IEE, London, UK, pages vi+263, IEE, IEEE,
Inst. Phys., IERE, 1973.
Source Text
atmospheric electromagnetic wave propagation, diversity
reception, electromagnetic wave  refraction, microwave
antennas, microwave links, refractive index,
reliability, line of sight microwave links,
reliability, designing for high reliability,
precipitation  attenuation, large fade margins, antenna
size, refractive index, atmospheric refractivity,
spacing, diversity antennas, envelope correlation
coefficient, atmospheric turbulence
Keyword Text
The problem of designing for high reliability is aggravated at higher frequencies
and  longer path lengths.  Thus, at frequencies above 10 GHZ, precipitation
attenuation dictates  the use of large fade margins, which must often be
realized with increased antenna size.   Fading can occur on a link if there is
excessive bending of rays due to abnormal deviation  of the vertical gradient of
the refractive index from its normal value.  This bending results  in received
signal with angle-of-arrival falling outside the beam width of the antennas.
The atmospheric refractivity also directly affects the spacing for the diversity
antennas.   The envelope correlation coefficient, as a function of spacing, is a







A system for sampling, labeling, and digital recording of optical
measurement data:  Computerized  data processing system for sampling,
labeling and digital recording of optical measurements. Final  Report
Title Text
Weiss, M. R.Author Text
Astia Document (AD)-762332-RADC-TR-73-86, 101 pages, 1973. (AIAA
Technical Library, NTIS and DTIC)   Author employed:  Federal Scientific
Corp., New York.
Source Text
computer techniques, data processing, optical
measurement, digital techniques, optical data
processing
Keyword Text
Optical measurement data generated at the Verona Test Site of RADC must
be reduced in a  computer to extract the desired parameters.  These
parameters are: angle-of-arrival, phase-structure  function, modulation transfer
function, and amplitude scintillation.  This report describes a system  which
processes the raw measurement data and generates digital tape recordings
suitable for input  to a GE 645 computer.  The system consists of two
components.  First is an Optical Data  Processor (ODP) which reduces the
dynamic range required for sampling and recording the raw  data, and the
storage volume required or the recordings.  The second component of the
system is  software which was written for the PDP-8 computer at the test






Diffraction of a plane wave by a random phase screenTitle Text
Whale, H. A.Author Text
Journal of Atmospheric and Terrestrial Physics,  vol. 35, pp. 263-274, 1973.Source Text
Keyword Text
Two different approaches to the problem of the statistics of the square of the
intensity of the field of an initially plane wave that has been diffracted by a thin
random phase screen are developed and the results compared.  The general
case of an anisotropic screen is treated by a numerical simulation of the
diffracted wave-fields and by a theoretical approach that is consistent with
Mercier's previous solution for the isotropic case.  (Author's Abstract, formal






Multichannel fixed-frequency DF equipment for VHF and UHFTitle Text
Wintzer, J., Buldring, E., Kleucker, E. H.Author Text
News from Rohde and Schwarz, Vol. 13, No. 62, pages 17-21, 1973.Source Text
air-traffic control, radio direction-finding, radio
equipment, multichannel fixed frequency equipment, VHF,
UHF
Keyword Text
Describes the role of the direction finder from the point of view of air traffic
control.  The  technical concept of such systems is discussed, taking as an
example the DF system at  Munich's Riem airport, which was enlarged in







Measurements and applications of ionospheric total electron content,
design of ATS 6 receiver.  Final Report, 15 Sep. 1970 - 14 Sep. 1973
Title Text
Yeh, K. C., Flaherty, B. J., Youakim, M. Y., Wetenkamp, S. F.Author Text
Final Report from:  Illinois University, Urbana.  Department of Electrical
Engineering, Astia Document (AD)-772711,UILU-ENG-73-2558, AFCRL-TR-73-
0658, TR-52, 118 pages, 1973.
Source Text
ATS 6, electron density (concentration), ionosphere,
radio receivers, Faraday effect, radio signals,  very
high frequencies
Keyword Text
The report describes investigations on ATS-F receiver design and applications
of electron  content to propagation problems. The planned ATS-F satellite will
transmit radio signals at  several frequencies with associated modulations.
These transmissions will enable experimenters  to perform several
measurements.  These are Faraday rotation, dispersive Doppler and
dispersive group delay.  Based on design considerations a portion of the
phase-lock receiver has  been built and tested. The receiver seems to meet
all requirements on both Faraday rotation and  dispersive group delay
measurements.  Two propagation problems have been investigated. The  firs
is concerned with the relation between the maximum usable frequency and
electron content.  The second is concerned with the effects of horizontal






Communication and data transmission in radio surveillance systemsTitle Text
Zimmermann, R.Author Text
Technische Mitteilungen AEG-Telefunken, Vol. 63, No. 2, pages 37-8, 1973.Source Text
data transmission systems, radio direction-finding,
radio transmitters, communication, data transmission,
radio surveillance systems, mobile directional radio
transmitter detection system
Keyword Text





The Near-Field Polarization EllipseTitle Text
Adams, A. T., and Mendelovicz, E.Author Text




The near-field polarization ellipse is described.  The tip of the near electric-
field vector traces out an ellipse lying in an arbitrary plane.  The peak and rms
values of the magnitude of the electric vector are determined, as well as the
orientation of the ellipse.  The results are related to near-field radiation hazard






Project 5B631011D908-21.030, Single Station Position Location
Assembly (U) Military Potential Test., Test Plan
Title Text
AnonymousAuthor Text




The Single Station Position Location Assembly (SSPLA) is an advanced
development model of a HF interferometer single site location system
produced by Southwest Research Institute, San Antonio, Texas, under US
Army Electronics Command Contract number DAA B07-69-C0113.  The
SSPLA is designed to provide transmitter location capability from a single
site.  The HF interferometer determined both the vertical and azimuthal angle
of arrival of the incoming signal.  The height and tilt of the ionosphere are
determined by an FM/CW sounder.  The SSPLA can determine the location
of the target from this information by use of either analog or digital
calculations. This Military Potential Test is authorized by Test Directive dated
3 May 1972 for project task 5B631011D908-21.030" test of the Single Site
Position Location Assemble.  The assembly would normally be operated in
support of a large unit such as a field army in the semi-forward area of the







HF and VHF DF Techniques InvestigationTitle Text
Bailey, A. D., Dyson, J. D., and Ernst, E. W.Author Text
Report No. RRL No. 418, ECOM-0146-3, Contract No. DAAB-07-72-C-0146,
University of Illinois, Urbana, Illinois, January 1973.
Source Text
Keyword Text
The studies and investigations of interferometer radio direction finding and
radiolocation systems are being carried out under three tasks.  These specific
tasks are concerned with directional propagation research, systems
engineering research, and the extension of interferometer techniques to VHF.
The Third Quarterly Report discusses the reduction and analyses of the many
sets of data that were obtained on the linearly configured propagation
experiment being conducted to determine the correlation between locally
measured ionospherically propagated signals in the neighborhood (0-200 km).
 The computer program for on-line automatic radiolocation (INOPS) has been
extended.  Progress in the development of the automatic directional
ionosonde is presented.  Performance data for an active matching network at







A Note on CEPsTitle Text
Bell, Jeffrey W.Author Text




Simple analytical approximations are presented for normalized CEPs
resulting from biased errors, and from unequal orthogonal variances, which are
otherwise given only in the form of curves.  (Author's abstract, formal






Proposed Military Specification for Radio Frequency Beacon AN/ART(*).
<NOTE>  Final Report.
Title Text
Bracht, E. F.Author Text
Final Report from:  Air Vehicle Technology Department, Report NADC-72248-
VT, 20 pages; January, 1973.  Naval Air Development Center, Warminster Pa.
Source Text
radio beacons, direction finding, specifications,
identification systems, aerial targets,  tracking,
radio transmitters, AN/ART type equipment, NTISN
Keyword Text
The specification establishes the general design and performance
requirements of a radio  frequency beacon intended for use in identifying
and/or locating a recoverable aerial  target.  This specification is intended to






HF D/F Program-Phase I.  <NOTE> Final Report. 8 Sep 71-31 Jan 73Title Text
Brennan, Richard G.Author Text
Final Report from:  Syracuse University Research Corp, N.Y.  Report SURC-
TR-72-233, 111 pages; January, 1973.
Source Text
direction finding, high frequency, minicomputers, data
storage systems, magnetic tape,  magnetic recording
systems, amplifiers, antennas, preamplifiers,
subroutines, distance  measuring equipment, radio
receivers, signal processing, computer software,
NTISDODXD
Keyword Text
Initial Phase I testing identified deficiencies in both the hardware and software
of the  HF D/F system.  The hardware problems were solved easily. However,
the software  limitations were severe enough to preclude meaningful
performance of the Phase II  tests. To overcome these software limitations the
system's mini computer was  reprogrammed to include data storage
capabilities and data analysis was shifted to the  SURC central computer.
Therefore, Phase II effort was expanded to include  reprogramming the mini
computer, programming the SURC computer, and fabrication  of an interface






HF D/F Program - Phase II. Volume .  <NOTE> Final Report. 8 Sep 71-31
Jan 73
Title Text
Brennan, Richard G.Author Text
Final Report from:  Syracuse University Research Corp, N. Y.  Report SURC-
TR-73-44-VOL-1, 69 pages; January, 1973.
Source Text
direction finding, high frequency, distance measuring
equipment, radio receivers, signal  processing, antenna
configurations, data processing, ground waves
(electromagnetic),  ionosphere, polarization, antenna
arrays, recording systems, computer programs,  magnetic
tape, antenna apertures, computer software, sky waves,
NTISDODXD
Keyword Text
A comprehensive set of tests performed on the USMC High Frequency SSL
System  was carried out at SURC in two phases. The Phase I tests,
concerned with equipment  response and effects, disclosed various system
discrepancies such as significant  pre-amp impedance mismatch. These
discrepancies were then corrected and Phase II  tests, concerned with effects
on system performance due to antenna configuration,  were carried out.  The
incorporation of improved signal processing to the results of  these tests






Low-Frequency Loop Antenna Arrays: Ground Reaction and Mutual
Interaction
Title Text
Bueckmann, H. L., Ledinegg,  E., and Papousek, W.Author Text




An investigation is presented dealing with the ground reaction and the mutual
interaction of horizontally and vertically oriented loops in antenna arrays of
arbitrary configuration located above the ground and contains the calculation
of appropriate reaction coefficients.  Because of the similarity of the
derivations for systems of vertical and horizontal loops, only the calculation
technique for systems of vertical loops is performed in detail.  (Abstract






Position Finding in the Presence of Parametric UncertaintyTitle Text
Butterly, Peter J.Author Text
Center for Naval Analyses Arlington Va Systems Evaluation Group.  Report
SEC-RESEARCH CONTRIB-229, 23 pages; January, 1973.
Source Text
position finding, mathematical analysis, random
variables, direction finding, probability  density
functions, uncertainty, NTISN
Keyword Text
The report contains a two-part discussion, the first being a review of previously
 established results in a general treatment of position finding, the object of
which is to  establish comprehensive procedures applicable to all of the
Navy's position finding  problems. This review illustrates how such problems
are influenced by quantities that  appear as parameters in the formulation of
the problem. The second part extends the  treatment to the case where






Height Distribution and Directionality of 2-12 A X-Ray Flare Emission in
the Solar  Atmosphere.  <NOTE> Progress Report.
Title Text
Catalano, Charles P., Van Allen, James A.Author Text
Progress Report from:  Department of Physics and Astronomy,18 pages;
January, 1973. Iowa University, Iowa City.
Source Text
solar flares, solar x-rays, temperature, direction
finding, height finding, intensity, explorer 33
satellite, explorer 35 satellite, mariner 5 satellite,
IMP, IMP-E, NTISN
Keyword Text
The emission of soft X-rays (2-12 A) in solar flares has been studied in a new
way by  using simultaneous observations by two spacecraft near the Earth
(Explorers 33 and 35)  and another at a markedly different heliocentric
longitude (Mariner 5) during the 117-day  period 1967 July 28-November 21.
Detailed intensity versus time observations on 607  separate flares were






Height-Gain Experimental Data for Groundwave Propagation, 1,
Homogeneous Paths
Title Text
Cho, S. H., Jaggard, D. L., King, R. J., and Sokolov, V.Author Text
Radio Science, vol. 8, no. 1, pp. 7-15, January 1973.Source Text
Keyword Text
Experimental height-gain data for the magnitude of electromagnetic ground
waves propagating over flat homogeneous paths were obtained by microwave
(4.765 GHZ) modeling.  The experimental results were compared with heigh-
gain theory, and the limitations of the theory were established in terms of
surface impedance, height of the receiving point, and antenna separation
distance.  Earlier experimental studies of this problem have not been entirely
conclusive due to an inadequate knowledge of the surface impedance and the
influence of the surface upon the antenna impedance.  Here, extensive
corrective measures were taken to eliminate or account for these effects.  It is
concluded that the theory for the total field is remarkably accurate as the
height above or distance along the surface is varied, even at distances as
close an 2   from the source.  Furthermore, the question as to the choice
between the various forms of numerical distance seems academic.  The
restriction on height above the surface is eliminated, and the restriction upon
the magnitude of the surface impedance is relaxed depending upon the
presence of a significant trapped surface wave.  Part 2 is a companion paper
which relates the homogeneous path height-gain to mixed-path experimental
measurements versus height and distance.  (Abstract source unknown,






Height-Gain Experimental Data for Groundwave Propagation, 2,
Heterogeneous Paths
Title Text
Cho, S. H., Jaggard, D. L., King, R. J., and Sokolov, V.Author Text
Radio Science, vol. 8, no. 1, pp. 17-22, January 1973.Source Text
Keyword Text
Analytical as well as experimental height-gain studies for mixed-path
groundwave propagation are virtually nonexistent.  Therefore, it was shown
how the theoretical height-gain for a homogeneous path related to
heterogeneous-path experimental measurements versus height and distance.
The results show that the magnitude of a groundwave field which crosses an
abrupt boundary rapidly acquires the characteristic properties of the second
medium, and the field over a heterogeneous surface attenuated at essentially
the same rate as the field on the surface.  The groundwave which has crossed
an abrupt boundary can be predicted for small heights above the surface by
simply multiplying the well-established mixed-path theory for antennas
located on the surface by appropriate homogeneous-path height-gain factors
corresponding to the local surface impedance, provided the field is
predominantly a surface wave.  (Abstract source unknown, formal literature,






Antenna Frontiers RemainTitle Text
Dyson,  J., Itoh, T., Lo, Y. T., Mayes, P. E., and Mittra, R.Author Text







Propagation Delay Time for HF SignalsTitle Text
Ernst, E. W.Author Text
Report No. RRL Publication No. 423, UILU-ENG-73-2538, Contract No.
N00014-67-A-0305-0002, University of Illinois, Urbana, Illinois, January 1973.
Source Text
Keyword Text
The results of a series of experiments to determine the propagation delay
time for signals in the HF band over a number of paths are reported.  The
experiments were conducted so that the propagation delay-time for two paths
was determined simultaneously; thus, the difference in the propagation delay-
time could be determined for those two paths.  The analysis of the data
shows the variation of the delay-time differences as a function of frequency,
time of day, and other parameters.  The experiment was carried out using FM







Propagation Delay Time for HF Signals.  <NOTE> Technical Report. No.
40
Title Text
Ernst, Edward W.Author Text
Technical Report from:  Illinois University Urbana Radiolocation Research Lab.
 Report RRL-PUB-423-UILU-ENG-73-2538, 139 pages; January, 1973.
Source Text
propagation, high frequency, radio transmission,
atmospheric sounding, ionospheric  propagation, radio
navigation, direction finding, time, frequency
modulation, loran,  digital computers, punched cards,
magnetic tape, graphics, statistical analysis, radio
signals, multipath transmission, data reduction,
Ionosondes, Loran C, NTISDODXD
Keyword Text
The results of a series of experiments to determine the propagation delay
time for  signals in the HF band over a number of paths are reported. The
experiments were  conducted so that the propagation delay-time for two paths
was determined  simultaneously; thus, the difference in the propagation delay-
time could be determined  for those two paths. The analysis of the data
shows the variation of the delay-time  differences as a function of frequency,
time of day, and other parameters.  The  experiment was carried out using






Statistical analysis of angular discriminators for direction finding of
large three-dimensional  objects
Title Text
Evsikov, IU. A., Chapurskii, V. V.Author Text
Radio Engineering and Electronic Physics, Vol. 18, pages 75-82, January
1973.  Translation: 1973.
Source Text
angular resolution, power spectra, radar detection,
radio direction finders, signal reflection, statistical
analysis, automatic gain control, discriminators, error
signals, phase detectors, radar  antennas, signal to
noise ratios, target recognition
Keyword Text
The passage of random signals through angular discriminators (direction
finders) with  sum-difference processing is analyzed.  A widely accepted
model of the reflected signal at the  input to the antennas of the direction
finder is analyzed, and the spectral characteristics of the  processes in sum
and difference channels are derived.  From these characteristics the mean
value  and the power spectrum of the voltage at the discriminator output are
derived for two types of  phase detectors used to extract the angular error
signal.  The results are applicable to direction  finding of large three-







A Superconductive Tuner with Broad Tuning RangeTitle Text
Gikow, E., and Vig, J. R.Author Text
Proceedings of the IEEE, pp. 122-123, January 1973.Source Text
Keyword Text
The tuner discussed in this letter is a superconductive, tunable, parallel LC
resonant circuit.  The inductance and capacitance are varied simultaneously.
A tuning range of 17:1 in frequency has been achieved with a single band.
Bandwidth can be controlled by coupling control. Q's in excess of 10 5̂ were







Phase Velocity Dispersion of F-Region WavesTitle Text
Herron, T. J.Author Text




A phase velocity dispersion study of lower F-region ionospheric waves, in the
10-100 min period range, has shown that the horizontal phase velocity varies
approximately as the inverse square root of the period, a relationship which
implies that horizontal group velocity is twice phase velocity at all periods.
Horizontal phase velocity, at any one wave period, increases an order of
magnitude from day to night.  The vertical phase velocity increases with
altitude causing steeper wavefront tilts at higher elevations.  Although some of
the observed wave characteristics can be explained by the widely accepted
internal gravity wave hypotheses, other characteristics appear difficult to
explain by a gravity wave mechanism.  An alternative explanation is
suggested terms of electromagnetic waves in the ionosphere for which phase
velocity dispersion is expressed by.  (Abstract source unknown, formal






Miniature Manpack DF SystemTitle Text
Jenkins, H. H. et alAuthor Text
Engineering Experiment Station, Geo. Inst. Of Tech., Atlanta, GA Jan 1973.Source Text
Keyword Text
The final report presents a review and summary of the initial phase of a
program investigating the feasibility of developing a manpack HF/VHF DF
system.  Emphasis in this report is placed on subsystem techniques.  This
report includes: (1) a definition and analysis of the overall technical and
operational requirements of a manpack system; (2) a survey and analysis of
small-aperture HF/VHF system; (3) a critical review and detailed analysis of
subsystems including the antenna, RF circuitry, receiver, post-IF signal
processing display signal conditioners, bearing display, power source, and
peripherals; and (4) a description of the design and evaluation of a candidate
manpack system using a multi element, fixed antenna array with crossed
dual, baselines and sequential electronic arrays mapping to derive signal
direction-of-arrival information.  The small-aperture DF system survey dealt
with three categories of systems deriving basic DF information by using: (1)
direct response of the antenna; (2) the phase differential between disposed
antenna elements with phase differential converted to amplitude information
prior to the receiver input; and (3) the phase differential between disposed
antenna elements.  Manpack applicability for each system category is
discussed and advantages and disadvantage described.  Subsystem
requirements are delineated.  Antenna subsystem investigations produced
qualitative and quantitative information on quadraturally-combined crossed
loops, ferrite antennas, printed circuit board loop antennas, electrically-small
helix antennas, and antenna arrays using elemental E- and H-field devices.
Emphasis was placed on defining the effects of element and array phase and
amplitude unbalance on bearing accuracy.  Interelement scattering and
coupling errors for both two and four element arrays are treated in detail.
Investigations on RF circuitry dealt with active couplers for electrically-small
antennas, RF preamplifiers, and analog and digital antenna electronic scan
techniques.  Receiver investigations focused on the effects of input signal
amplitude and modulation characteristics on varying the IF phase differentials
in dual-channel receivers.  The characteristics of an integrated circuit phase
lock loop module to used for coherent carrier recovery are discussed.
Various solid-state alternatives to a CRT bearing display were investigated;
included were light emitting diodes, gaseous discharge devices, and liquid
crystal displays.  Light emitting diode devices providing a digital bearing
readout were chosen for implementation and feasibility evaluation.   A survey
Abstract Text
of current portable DC power sources indicated that hybrid power sources
consisting of solid fuel cells and conventional storage batteries are prime
candidates of manpack usage.  A description of the crossed, dual baseline
interferometer system with electronic antenna scan is presented and includes
theory of operation, system block diagram, subsystem performance
characteristics, instrumental error considerations, and field test results.  It is
concluded that the techniques inherent in the system are feasible for
manpack DF usage.  (Abstract source unknown, formal literature, English





Josephson Junction Millimeter Microwave Source and Homodyne
Detector
Title Text
Kluth, E. O., and Ulrich, B. T.Author Text
Proceedings of the IEEE, vol. 61, no. 1, pp. 51-54, January 1973.Source Text
Keyword Text
A millimeter and submillimeter microwave source is described in which a
point-contact Josephson junction is used as both the emitter and as a
homodyne detector of the microwave radiation.  The microwave radiation is
conveyed from the Josephson junction to the room-temperature environment
outside the Dewar of liquid helium by an oversize waveguide.  A room-
temperature Fabry-Perot resonator refocuses the radiation on the oversize
waveguide which returns the radiation to the emitting junction which also
serves as a coherent detector with sensitivity    10-15 W/SQRT(Hz).  The
detector is sufficiently sensitive that the emitted power of 10-12 W can be
detected with high signal-to-noise ratio.  Power required by the junction is of
the order 10-6 W from the bias supply.  For the experiments reported, the
wavelength of the emission could be varied over discrete wavelengths between
1.1 and 2.6 mm by varying the voltage bias across the junction.  These
wavelengths corresponded to the resonant frequencies of a cavity tightly
coupled to the Josephson junction, and the frequencies can by changed by
modifying the geometry of the cavity.  (Abstract source unknown, formal






Comments on 'Difference Pattern Null Depth and Angular AccuracyTitle Text
Lind, G.Author Text









The Definition of Cross PolarizationTitle Text
Ludwig, A. C.Author Text
IEEE Transactions of Antennas and Propagation,, pp. 116-119, January 1973.Source Text
Keyword Text
There are at least three different definitions of cross polarization used in the
literature.  The alternative definitions are discussed with respect to several
applications, and the definition which corresponds to one standard
measurement practice is proposed as the best choice.  (Abstract source







Peterson, S. A.Author Text
AIAA Paper No. 73-66, Office of the Director of Defense Research and








Theory of Double Parasitic Loop Counterpoise Antenna Radiation
Patterns
Title Text
Sengupta, D. L.Author Text
IEEE Transactions on Antennas and Propagation, pp. 94-97, January 1973.Source Text
Keyword Text
Concepts of ray optics and the results of Sommerfeld"s half-plane diffraction
theory are applied to obtain theoretical expressions for the elevation plane
radiation field produced by double parasitic loop counterpoise antennas.
Theoretical results are compared with results obtained from model
measurements.  Within the range of approximation the agreement between
theory and experiment has been found to be satisfactory.  A method of
designing the antenna for special application to air traffic control systems is
also discussed briefly.  (Abstract source unknown, formal literature, English






System for Indicating Direction of Intruder Aircraft.  <NOTE> PatentTitle Text
Story, A. W.Author Text
National Aeronautics and Space Administration, Washington, D.C., Report
NASA-CASE-ERC-10226-1-Patent-3708671, 8 pages; January, 1973.
Source Text
patents, warning systems, aircraft detection, PAT.CL.
250-209, NTISNASA
Keyword Text
A pilot warning indicator system consisting of a flashing beacon, a detector,
and an  indicating panel is described. The detector responds to radiant energy
from another  aircraft's beacon by energizing particular signal lamps
positioned in the periphery of the  pilot's normal field of view. Since the
positions of the energized lamps are related to the  direction from which
radiant energy is received by the detector, the pilot is apprised of  the relative






Modification of 'Radar Properties of Non-Rayleigh Sea Clutter'Title Text
Trunk, G. V.Author Text
Trans.IEEE., vol. AES-9, no. 1, p. 110, January 1973.Source Text
Keyword Text
In Section V of the above paper, development was unnecessarily complicated
by the assumption of two different spectra: a Gaussian spectrum for the
slightly rough surface and a set of formulas (unavailable) where ε is the
complex dielectric constant and the energy spectrum W(K = 2k sin α) is
related to the Kitaigorodskii spectrum S(ω) by KW(K)dK = S(ω)dω where ω2 =
gK2.  Using these two equations, the clutter distributions were recalculated
and are presented.  While the clutter distributions change by about 2 dB, the
comparisons between the various cases remain the same; i.e., the clutter
distribution for horizontal polarization HUS has a longer tail than the one for
vertical polarization VUS, the distribution for the short pulse width VUS has a
longer tail than the one for the long pulse width VUL, and the distribution for
upwind HUS has a longer tail than the crosswind HCS one.  Also, the 20-knot
case has a longer tail than the 15-knot case.  Acknowledgment:  The author
wishes to thank Dr. Valenzuela who suggested replacing the Gaussian
spectrum with the Kitaigorodskii spectrum.  (Author's abstract, formal







Statistical analysis of angular discriminators for direction finding of
large  three-dimensional objects
Title Text
Yevsikov, Yu. A., Chapurskiy, V. V.Author Text
Radiotekhnika i Elektronika, Vol. 18, No. 1, pages 101-10. Translation: Radio
Engineering and Electronic Physics, Vol. 18, No. 1, pages 75-82; January,
1973.
Source Text
discriminators, radio direction-finding, statistics,
statistical analysis, angular discriminators, random
signals, noise, three dimensional  objects
Keyword Text
The passage of random signals through angular discriminators with sum-
difference  processing is analyzed.  A widely accepted model of the reflected
signal at the input to the  antennas of the direction finder is analyzed, and the
spectral characteristics of the  processes in sum and difference channels are
derived.  From these characteristics the mean  value and the power spectrum
of the voltage at the discriminator output are derived for  two types of phase
detectors used to extract the angular error signal.  The results are  applicable
to direction finding of large three-dimensional targets in the presence of






Transmission loss at high frequencies on 3260 km temperate-latitude
path
Title Text
Bradley, P. A.; Howard, D. R.Author Text
PROC. IEEE, vol. 120, no. 2, February 1973.Source Text
Keyword Text
Measurements of the pulse modal patterns and received-signal strengths
were made at frequencies of 9·9, 17·5 and 23·0 MHZ over a 3260 km path
from Akrotiri, Cyprus to Slough, England for 12 months during 1968-69 at
sunspot maximum.  The principal modes of propagation involved one and two
reflections from the F2 layer.  The oblique-path ionospheric absorptions are
estimated from the signal-strength data by allowing for all other transmission-
loss factors.  The absorptions so deduced are compared with those given by
various published formulas.  (Authors' abstract, formal literature, English






Don't Over specify With Quad HybridsTitle Text
Cappucci, JosephAuthor Text
Microwaves, vol. 12, no. 2, pp. 62-63, February 1973.Source Text
Keyword Text
This article contains an appendix which details the theory of operation of the
quadrature hybrid.  (Abstract source unknown, formal literature, English






First Results from the Texas Interferometer: Positions of 605 Discrete
Sources
Title Text
Douglas, James N., Bash, Frank N., Ghigo, Frank D., Moseley, Gerard
F. and Torrence, Geoffrey W.
Author Text
The Astronomical Journal, vol. 78/no. 1406, no. 1, pp. 1-17, February 1973.Source Text
Keyword Text
A new five-element interferometer, whose operation is based on the principle
of space-frequency equivalence, is engaged in the determination of 365-MHZ
positions (accurate to ±1 arcsec), flux densities and fringe visibilities of small
diameter (<30 arcsec) discrete sources brighter than 0.25 x 10-26 Wm-2 sec-1
to a surface density of 5000 sources per steradian.  Initial reduction of a test
group of 986 sources is complete, and positions and flux densities for 605 of
them are presented here, together with indications of the progress of a parallel
program in optical identification of sources on the basis of precise position
coincidence.  The weighted RMS residual between precise radio and optical
positions in the present sample (85 objects) is ±1.5 arcsec in right ascension,
±1.0 arcsec in declination.  (Authors' abstract, formal literature, English







Freiesleben, H. C., Hach, J. P.Author Text
VDI Zeitschrift, Vol. 115, No. 3, pages 214-19; February, 1973. Stand.
Elektrik Lorenz AG, Stuttgart, West Germany.
Source Text
aerospace control, aircraft, inertial navigation, radio
navigation, reviews, satellite navigation, inertial
navigation, space navigation, radio navigation, radio
location, integrated systems of navigation, surface
navigation, landing systems, collision  protection
Keyword Text
The paper deals with the following:  navigation via satellites, inertial navigation,
 integrated systems of navigation, surface navigation, landing systems,






Radio navigation.  Radio navigation review, discussing DECCA, Loran,
Omega, YOR/DME,  satellite, inertial, integrated, area, approach and
landing, collision avoidance and space navigation  systems
Title Text
Freiesleben, H. C., Hach, J. P.Author Text
VDI-Z, Vol. 115, No. 3, pages 214-219, February 1973.   Authors employed:
Deutsche Lufthansa AG, Hamburg, West Germany.
Source Text
inertial navigation, radar navigation, radio
navigation, satellite navigation systems, technology
assessment, area navigation, automatic landing control,
collision avoidance, DECCA navigation,  distance,
measuring equipment, loran, omega navigation system,
radio direction finders, space  navigation, VHF
omnirange navigation
Keyword Text
Various approaches for determining the position of a ship with the aid of a
radio method are  examined, giving attention to radar, the Omega navigation
system, and Loran.  Aspects of  navigation with the aid of satellites are
discussed together with inertial navigation methods,  integrated navigation
systems, area navigation, and landing systems.  Approaches for providing
protection against collision in the case of ships and aircraft are considered






The location of lightning flashes at ranges less than 100 kmTitle Text
Kidder, R. E.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 35, No. 2, pages 283-90;
February, 1973.  Council Science & Industrial Research, Pretoria, South
Africa.
Source Text
lightning, lightning flash location, all sky cameras,
electrical (crossed loop) direction finders,
precipitation leading edge, systematic displacement,
ground flashes
Keyword Text
The positions of ground flashes were located to within a few kilometers from
bearings  given by a network of all-sky cameras.  Comparisons between
these bearings and those  from electrical (crossed-loop) direction-finders
showed that 60 percent were within +or-5  degrees of one another and 80 per
cent were within +or-10 degrees.  Ground flashes from  a particular storm
were often found to have occurred at random within an area of about  10
km/sup 2/ during intervals of approximately 10 min.  On occasions,
consecutive flashes  were displaced systematically relative to each other.






Precision of amplitude-comparison direction finding by phased array
antennas
Title Text
Krasnenko, N. P., Glazov, G. N.Author Text
Radioelektronika, Vol. 16, pages 23-27, February 1973.Source Text
antenna arrays, Monopulse antennas, phased arrays,
signal reception, antenna radiation patterns,
correlation, radio waves, spatial distribution
Keyword Text
Analysis of the accuracy of angular coordinate measurements with the
amplitude-comparison  Monopulse method employing a linear equidistant
phased-array antenna.  Formulas are derived  for bearing measurement errors
due to clutter and spatial-temporal fluctuations of the signal field  at the






Accuracy of amplitude direction finding by phased antenna arrays.Title Text
Krasnenko, N. P., Glazov, G. N.Author Text
Radioelektronika, Vol. 16, No. 2, February 23-27,1973. Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text






A High Performance, Low Cost, Air Traffic Control Radar.  <NOTE>
Technical Note
Title Text
Mueche, Jr., Charles E., Cartledge, LincolnAuthor Text
Massachusetts Institute of Technology, Lexington Lincoln Lab.  Report TN-
1973-12-ESD-TR-73-62, 44 pages; February, 1973.
Source Text
search radar, reliability (electronics), air traffic
control systems, airport radar systems,  ground,
controlled approach radar, radar equipment, radar echo
areas, radar clutter, display  systems, telephone
communication systems, radar landing control, costs,
signal processing, NTISAF
Keyword Text
Recent improvements in the technology of electronically switched antennas
and digital  signal processing make possible a relatively high performance,
low cost, surveillance  radar.  The radar described employs an electronically
step-scanned, cylindrical antenna  together with an advanced digital signal
processor to give superior MTI performance at  an estimated cost of less than
half the present S-band ASRs. The radar output consists of  narrow band,
digital target reports free of false alarms, suitable for transmission over
telephone lines.  Remote radar operation using digital, bright, scan-history
displays  becomes practical as does easy incorporation of beacon and
direction finder outputs along  with digitally generated video maps. The
complete absence of moving parts, the low  power transmitter and the largely
solid-state construction will provide high reliability and  low maintenance






Experimental Analysis of Oriented Migratory Behavior in Passerine
Birds.  <NOTE>  Final Report. 1 Apr 63-31 Mar 69
Title Text
Wolfson, AlbertAuthor Text
Final Report from:  Northwestern University, Evanston Ill., Department of
Biological Sciences, 19 pages; February, 1973.
Source Text
birds, direction finding, physiology, perception,
magnetic fields, rhythm (biology), brain,
biochemistry, sex glands, thalamus, levarterenol,
animal migrations, animal behavior, bird migrations,
NTISN
Keyword Text
Despite much variation oriented migratory behavior was observed sufficiently
to explore  the role of environmental and physiological factors in its
occurrence. It was correlated  with season and physiological state and
independent of a view of the sky, stars, sun,  horizon, and the earth's
magnetic field (declination).  No perception of magnetic fields  was found in a
variety of experiments using the birds activity pattern as an assay. A
circadian rhythm plays a highly significant role in the measurement of day
length and in  the induction and timing of migratory activity. A circadian
rhythm was found in EEC  studies in free-moving birds, in the gonadal
response, in the pineal gland and in the  hypothalamus.  Migratory activity is
probably regulated by time-measuring activities of  the brain, the activities of
the pineal that are related to synthesis of melatonin, and  fluctuation of






S. Utah Bighorn Sheep Monitored by RadioTitle Text
AnonymousAuthor Text
The Times-Independent, Moab, Utah, 8 March 1973.Source Text
Keyword Text
Radio monitors on 12 desert bighorn sheep in southern Utah indicate rams
tend to wander more than ewes.  The sheep were captured, tagged and
equipped with radio transmitters in San Juan County by the Division of Wildlife
Resources last November.  Since then, aircraft have been used to monitor the
animals' movements.  The ewes' movements from the capture site have been
limited since that time, but rams have apparently wandered considerable
distances from their original tagging locations.  Subsequent flights will be
made to pinpoint their location.  Information of this type aids biologists in
defining boundaries for more precise management and hunting regulations.
The study will determine whether the sheep's movements are seasonal or a
natural year-round habit.  Biologists estimate the transmitters can be
monitored from 18 months to two years before battery life is expended.
Movements can be precisely plotted with this technique.  (Abstract source






Field Pattern of Two Identical Non-staggered Parallel Circular Loop
Antennas
Title Text
Bandyopadhyay, K., and Bhattacharyya, T.Author Text
IEEE Transactions on Antennas and Propagation, pp. 218-219, March 1973.Source Text
Keyword Text
The theoretical analysis for the field pattern of two identical coaxial circular
loops is presented and the field patterns with two loops of different spacings
are plotted.  The realization of a fan-shaped beam for scanning purposes is







A D-Region Model which Accounts for Quiet and Disturbed VLF
Propagation Phenomena
Title Text
Bleiweiss, M. P., Hildebrand, V. E., and Hill, J. R.Author Text
Report No. NELC TR 1868, Naval Electronics Laboratory Center, San Diego,
California, 30 March 1973.
Source Text
Keyword Text
Utilizing the lumped-parameter approach to ionospheric modeling, the values
of 5 X 10-7 cm-6 sec-1 for the ion-ion recombination coefficient (αi) 5 X 10-7 cm-6
sec-1 for the dissociation recombination coefficient (αd) were found to yield the
best prediction of received VLF phase turning a sudden phase anomaly.  An
assumption made was that the negative-ion/electron ration does not change
during the event.  The phase predictions were made using full-wave







The Dual-Aperture Counterwound Log-Spiral Antenna Direction-Finder
System
Title Text
Dyson, J. D., Horocks, M. J., Margosian, J. W., and Montague, H.Author Text
IEEE Transactions on Antennas and Propagation, March 1973.Source Text
Keyword Text
One of the problems of the spiral-antenna direction finder (DF) is the alteration
of phase reference with logarithm of the frequency (1).  Compensation would
require a special network operating over the bandwidth of the DF antenna.
This communication describes a technique using two antenna apertures
which are identical except for the sense of winding of the antenna arms.  The
frequency dependent error is canceled with signal averaging after phase
detection of each antenna.  The same measurement technique could be used
to measure elevation angle by phase comparison.  (Abstract source unknown,






Short Pulse Response of a Circular LoopTitle Text
Landt, J. A., and Miller, E. K.Author Text
UCRL-74614, University of California, Livermore, California, 16 March 1973.Source Text
Keyword Text
High-frequency responses of circular ring antennas and scattering structures
are presented.  The responses were calculated numerically by a time-domain
moment method.  The low-frequency inductance of a circular ring can be
found by using the steady-state current resulting from an applied voltage with







Elevation Angle of Signal Arrival by Correlation MethodsTitle Text
Lee, W. C. Y. and Brandt R. H.Author Text
Bell Telephone Laboratories.Source Text
Keyword Text
The elevation angle of signal arrival can be determined from the correlation
coefficients between signals received by two vertically spaced antennas.  A
specific angle of arrival for each street was obtained and these results
compare well with a direct method using a high-gain antenna.  The angles of
signal arrival are less that 24 degrees above the horizontal in both residential
areas and suburban areas, where the base station is 1.6-3 miles away.






Antenna Effective Area and Directivity Viewed from Photon TheoryTitle Text
Lewis, B. L.Author Text
IEEE Transactions on Antennas and Propagation, March 1973.Source Text
Keyword Text
The lower limit on the effective area of an antenna and its directivity
dependence on area are explained on the basis of the limited
localizationability of a photon and Heisenberg's principle of uncertainty.






The Determination of a North-South Line from Observations of Polaris
(North Star).
Title Text
Matlik, Matt M.Author Text
Technical Report from:  Naval Avionics Facility, Indianapolis Ind.  Report NAFI-
TR-1906, 48 pages; March, 1973.
Source Text
astronomical geodesics, numerical methods and
procedures, stars, direction finding,  geometry,
errors, computer programs, atmospheric temperature,
refraction, Polaris star, geodetic astronomy, error
analysis, FORTRAN, atmospheric refraction, NTISN
Keyword Text
The report provides the theoretical development for assigning the bearing of a
reference  line to true north using direct observations of Polaris. The solution
of the astronomical  triangle for the azimuth of Polaris is given. Computation
is accomplished through one of  two computer programs, and an error






Modernizing a Mobile Radio Noise Detector StationTitle Text
Mazmanishvili, S.Author Text
Army Foreign Science and Technology Center, Charlottesville Va.  Report
FSTC-HT-23-1439-72, 5 pages; March, 1973.
Source Text
test equipment, radio frequency interference, mobile,
direction finding, USSR, TRANSLATIONS, NTISA
Keyword Text
The article describes modifications made by the Southern Railway Laboratory
in a mobile  station for detecting sources of electrical noise assigned to it.
The station, mounted on a  UAZ-451 automobile, consists of a noise meter
VLMZ (Latin letters) of the stationary  type, a portable noise meter P4-12A, a
Dictaphone P-180, Two generators GCH-18A and  GCH-12, Recorder N-390,






The dual-aperture counter wound log-spiral antenna direction-finder
system
Title Text
Montague, H., Margosian, J. W., Horrocks, M. J., Dyson, J. D.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-21, No. 2, pages
224-6; March, 1973.  SCOPE Electronics Inc., Reston, VA.
Source Text
antennas, radio direction-finding, dual aperture
counter wound logarithmic spiral DF antenna, frequency
dependent error,  signal averaging after phase
detection, measurement technique, elevation angle
Keyword Text
One of the problems of the spiral-antenna direction finder (DF) is the alteration
of phase  reference with logarithm of the frequency (abstr. B13398 of 1971).
Compensation would  require a special network operating over the bandwidth
of the DF antenna.  This  communication describes a technique using two
antenna apertures which are identical  except for the sense of winding of the
antenna arms.  The frequency dependent error is  canceled with signal
averaging after phase detection of each antenna.  The same  measurement






Diversity Techniques and Propagation Errors In a Phase-Ranging, Time-
Difference-of-Arrival Location System
Title Text
Nicholson, David L.Author Text
Sierra Research Corporation.Source Text
Keyword Text
Errors in time-difference-of-arrival (TDA) measurements using FM ranging
techniques in an urban environment are presented in the form of cumulative
distribution functions.  It is shown that errors near the mean are
approximately Gaussian in distribution, but that deviations from the mean
greater than 2000 feet are about log-normally distributed.  The extent of
vehicle travel required to decorrelate the various sources of propagation delay
is discussed and some consideration given to diversity schemes which
improve the accuracy of TDA location systems operating in the urban
environment.  It is shown that in terms of decorrelation distance, there-exists
a source of propagation-delay error corresponding to each of the signal
strength attenuation sources; i.e., signal blockage in excess of line of sight
(slow log-normal) and signal fading (fast Rayleigh).  (Abstract source






A Methodology for Autovon Access Line EngineeringTitle Text
no authorAuthor Text
Computer Sciences Corp, Falls Church, VA.  Report R417643-1-1, 26 pages;
March, 1973.
Source Text
telephone systems, switching circuits, control systems,
costs, traffic, simulation,  direction finding,
communication equipment, systems engineering, Autovon,
NTISDODXD
Keyword Text
Directional access lines and trunks may be used to enhance reliability,
improve service  in a preferred direction, or reduce certain costs. The
probability of loss (blocking) is  the measure of performance most frequently
used in circuit switched systems. Poisson  and Erlang B tables have been
conventionally used to evaluate this blocking. However,  in some cases there
are significant errors in these estimates because the peakedness of  the
traffic offered to the common group is neglected. In recent years equivalent
random techniques developed by Wilkinson and Bretschneider have been
used to  provide better estimates of blocking, but these techniques have
limited application. In  this study, the error in blocking estimates associated
with the Bretschneider technique  has been evaluated for a specific type of
directional configuration. Directional grades  of service were computed using
the Bretschneider technique and compared with the  results of a series of
event-by-event simulations. The Bretschneider technique provides  good
estimates of blocking if the degree of imbalance between incoming and
outgoing  components is not severe and if the proportion of directionalized
circuits is nominal.   A program was written to automate the Bretschneider






First order effects of terrain on the radiation pattern of a non-directional
LF beacon
Title Text
Ott, R. H., Wait, J. R.Author Text
Archiv fur Elektronik und Uebertragungstechnik, Vol. 27, No. 3, pages 106-10;
March, 1973.  Institute Telecommunication Science, Boulder, Colorado.
Source Text
antenna radiation patterns, radio direction-finding,
first order effects of terrain, monopole beacon
antenna, bearing errors
Keyword Text
With the aid of MONTEATH's compensation theorem the authors estimate the
expected  performance of a monopole beacon antenna in the vicinity of a ridge-
like terrain feature.   The airborne receiving antenna is assumed to be
equivalent to two crossed loops.  It is  indicated that, if the line of approach is






Angle-of-Arrival Statistics at UHF, A Potential Vehicle Location
Technique
Title Text
Rhee, S. B.Author Text
Bell Telephone Laboratories.Source Text
Keyword Text
This paper presents the results of "angle-of-arrival" vehicle location
measurements performed at 821 MHZ.  A cluster of three directional
antennas, each of which illuminates a 120-degree azimuthal sector, was used
at the base station to receive the signal from the mobile transmitter.  The
vehicle location in angular sector is determined by comparing the signal-
strengths received by the three directional antennas.  Measurement results
from two base station sites in metropolitan Philadelphia as well as the results
from Morristown/Whippany, New Jersey, suburban area will be discussed.






Phase-Locked-Loop Performance for Doppler Flyby Tracking.  <NOTE>
Technical Report.
Title Text
Sacks, Jerome E., Kendall, William B.Author Text
Technical Report from:  Technology Service Corp., Santa Monica, Calif.
Report TSC-PD-067-14, 52 pages; March, 1973.
Source Text
tracking, Doppler systems, phase, locked systems, radio
signals, numerical analysis, Doppler flyby,
computerized simulation, NTISN
Keyword Text
The ability of the phase-locked loop to track a Doppler flyby signal is
determined in  terms of loop parameters and signal parameters. The signal
under consideration is a pure  sinusoid transmitted from an object traveling in
a straight-line constant-velocity path past  a stationary receiver.  Loop
performance bounds are estimated analytically, and then  tested by computer
simulation of the nonlinear error equations. Both second and  third-order loops
are examined, and the region where the third-order loop significantly







Measured Performance of Vehicle Location TechniquesTitle Text
Scales, W.Author Text
The Mitre Corporation.Source Text
Keyword Text
Four electronic techniques for determining vehicle location have been tested
in an urban environment, to measure the accuracy and coverage capabilities
of each technique under realistic conditions.  Some of the techniques tested
may also be applicable to cellular communication systems.  Results show
that location accuracies vary substantially according to the cost and
complexity of the location technique.  Microwave proximity techniques can be
used with densely deployed arrays of "electronic signposts," to achieve
accuracies on the order of 300 feet (95 percent confidence\dense).  For less
demanding accuracy requirements, the "electronic fence" concept provides for
cost vs. Accuracy trade-offs.  Phase multilateration techniques generally
provide accuracies on the order of 1000 feet to 3000 feet in the urban
environment.  Trade-offs in the design of phase multilateration systems
include cost vs. accuracy and coverage vs. accuracy.  (Authors' abstract,






Advanced Ocean Engineering Laboratory Technical Progress Report.
<NOTE> Report. for  1 Jul-31 Dec 72
Title Text
Spiess, Fred N., Stewart, Robert H., Inman, Douglas L., Van Dorn,
William G.
Author Text
Technical Report from:  Advanced Ocean Engineering Lab., Report AOEL-38-
SIO-REF-73-1, 61 pages; March, 1973.  Scripps Institution of Oceanography,
La Jolla, Calif.
Source Text
floating bodies, stabilized platforms, ocean bottom,
transport properties, ocean waves,  surface roughness,
buoys, telemeter systems, radio waves, backscattering,
radar reflections,  sedimentation, direction finding,
sediment transport, electromagnetic scattering, NTISN
Keyword Text
The semi-annual report reflects the technical status of projects conducted
within the  Advanced Ocean Engineering Laboratory at the Scripps Institution
of Oceanography.   These projects are: (1) Stable Floating Platform - to
conceive, design, build and  demonstrate the feasibility of large stable floating
platforms in the open sea. (2)  Electromagnetic Roughness of the Ocean
Surface - use of radio signals scattered from the  sea surface to determine
the directional spectrum of ocean waves.  (3) Advanced Studies  in Nearshore
Engineering -field studies of the water-sediment interface under wave action
in and near the breaker zone/and laboratory investigation of the velocity field
of breaking  waves.  (4) Wave Breaking In Deep Water - a projected two-year
laboratory and field  investigation of the factors controlling the breaking of






Application of State-Variable and Conditional Feedback Methods
Toward Reducing the  Pointing Error of a Two-Axis Beam Deflector.
Title Text
Watkinson, Warren B.Author Text
Master's Thesis:  Air Force Institute of Technology, Wright-Patterson AFB.
Ohio School of Engineering.  Report GE/EE/73-22, 126 pages; March, 1973.
Source Text
optical tracking, control systems, optical equipment,
feedback, transfer functions, integral  equations,
polynomials, stability, mathematical models,  computer
programs, light  communication systems, direction
finding, thesis, control theory, feedback control,
NTISAF
Keyword Text
The base motion disturbance error and dynamic tracking error of a two-gimbal
 planar-mirror optical tracking system are reduced by application of modified
conditional  feedback compensation and by conventional state-variable
feedback. A general procedure  is developed for application of state-variable
feedback to other tracking systems having  base motion disturbance, such as
gimbaled airborne-radar control systems.  The procedure  provides a direct
mathematical relationship between the base motion disturbance transfer
function, the control ratio, and the system type. A Type 4 system is achieved
by  application of the method to the optical tracking system.  A simple
graphical  approximation procedure is developed for evaluating RMS error from






Radiation by an Antenna with Non-Gaussian Phase ErrorsTitle Text
Beckmann, P.Author Text




The paper derives the mean radiation pattern of a linear antenna with random
phase errors when the errors are a stationary random, but not necessarily
normal, function with given one-dimensional probability density and correlation
coefficient.  A numerical example shows the effects of the variance, the
correlation distance, and the distribution of the errors.  (Abstract source






New Concepts for Law Enforcement Systems via the Oxygen Absorption
Band
Title Text
Carter, C. J., Hoffman, L. A., and Wintroub, H. J.Author Text
Proceedings of the 1973 Carnahan Conference on Electronic Crime
Countermeasures, UKY BU102, April 25-27, 1973.
Source Text
Keyword Text
The oxygen absorption band centered at 60 GHz has unique propagation
characteristics that appear to have significant potential for law enforcement
system applications that require electromagnetic propagation over short
terrestrial paths.  Some of the principal attributes are: communications
privacy, elimination of electro-magnetic interference (EMI) problems, large
available bandwidth and small required transmitting and receiving apertures.
Signals can be well confined to a small geographical area by the high
atmospheric attenuation, which is as large as 16 dB/km near 60 GHz.  In
addition to a better understanding of propagation characteristics in the oxygen
absorption band acquired over the past several years, the component and
device technology have advanced to a stage wherein serious consideration
can now be given to operational systems.  This paper treats the above factors
in determining the performance characteristics of the 60 GHz absorption
band.  This data includes the effects of water vapor, fog, and rain.  State-of-
the art and predicted performance of components and devices are presented
and considered in formulating the system applications.  (Abstract source






A Measured Delay-Doppler Scattering Function for Multipath
Propagation at 910 MHZ in an Urban Mobile Radio Environment
Title Text
Cox, D. C.Author Text
Proceedings of the IEEE, pp. 479, April 1973.Source Text
Keyword Text
A delay-Doppler scattering function is presented for multipath propagation at
910 MHZ from a vertical antenna 120 m above a street to a mobile vehicle on
another street.  The direct path between the transmitting antenna and the
mobile vehicle was blocked by many tall (over 100 m) buildings.  Major
features of the scattering function correspond to gross features of the area.







Automatic Vehicle Location and Status Reporting SystemTitle Text
Fleming, R. B., and McLean, R. L.Author Text
Proceedings of the 1973 Carnaham Conference on Electronic Crime
Countermeasures, UKY BU102, April 25-27, 1973.
Source Text
Keyword Text
This paper describes the design and use of a complete Automatic Vehicle
Location And Status Reporting System (LOCATES).  The LOCATES System
has been implemented on full-scale basis for the City of Montclair, California,
Police Department.  This is the first Automatic Vehicle Location System to be
implemented for police use in the United States.  The LOCATES System
encompasses three major functional elements, namely: Vehicle Location,
Status Reporting, and Emergency Signaling.  (Reference: Attached diagram
of LOCATES System).  Detailed in the paper are the considerations of
system design; use of the system; costs of implementing and maintaining the
system; advantages and disadvantages of the system; and projections of
system applications.  Also presented are the requirements for personnel
training for efficient system use; as well as system accuracy requirements
and capabilities for police department applications.  The effect on police
communications operations and security is reviewed from a practical
viewpoint.  The paper presents data on the design of the Command Center
Display, the Mobile Unit Console and Keyboard, and the Emergency
Signaling Unit worn by the Field Officer.  (Abstract source unknown, formal










Proceedings of the IEEE, pp. 496, April 1973.Source Text
Keyword Text
In a spherical or hyperbolic system of position determination, geometric
dilution of position 9GDOP) is a term commonly associated with errors in
position, caused the relative location of the radio sources and the platform. It
is shown that excessive errors occur in two-dimensional position
determination if and only if the platform is colinear with a pair of radio sources.
 The concept of colinearity can be expanded to include a global system in
which flat earth approximations cannot be used.  (Abstract source unknown,






The Yosemite Experiments: HF Propagation Measurements through RockTitle Text
Lytle, R. J.Author Text
UCRL-51381, University of California, Livermore, California, 27 April, 1973.Source Text
Keyword Text
A variety of cw, swept frequency, and pulse transmission experiments were
conducted.  The experiments involved the propagation of electromagnetic
waves through more than 1000 ft of hard rock in and around the Wawona
Tunnel at Yosemite National Park.  In situ bulk conductivities of 2-5 X 10 -̂4
mho/m and relative dielectric constants of 5-7 were measured in the 3-50
MHZ band.  Experimental errors in these values are estimated to be less than
+9% and +10%, respectively.  (Abstract source unknown, report, English






The remote sensing of wind velocity in the lower troposphere using an
acoustic sounder
Title Text
Mahoney, A. R., Mc Allister, L. G., Pollard, J. R.Author Text
Weapons Research Establishment, Adelaide, SA, Australia. Boundary-Layer
Meteorology, Vol. 4, No. 1-4, pages 155-67. Inter-union Comm. on Radio
Meteorology; April, 1973.
Source Text
acoustic applications, troposphere, wind, boundary
layer meteorology, remote sensing, wind velocity, lower
troposphere, acoustic  sounder, turbulent scattering
regions, Doppler techniques, wind measurements, thermal
 plumes, airflow, hills, radiation inversion
Keyword Text
Acoustic sounding is a remote sensing technique which may be employed
not only for the  study of the structure of the lower troposphere, but also for
the measurement of wind  velocity using turbulent scattering regions as
tracers or natural targets.  Principles involved  in the use of both angle of
arrival and Doppler techniques for such wind measurements are  summarized.
 Experimental results, which are presented for thermal plumes, structure
associated with airflow over hills and a turbulent region of the radiation
inversion,  illustrate the potential of the acoustic sounding technique for






An Active TDOA Locate and Track SystemTitle Text
Saslaw, R. L.Author Text
Proceedings of the 1973 Carnahan Conference on Electronic Crime
Countermeasures, UKY BU102, April 25-27, 1973.
Source Text
Keyword Text
HRB - Singer, Inc., Reston Facility, has designed an electronic vehicle
location system utilizing time-difference-of-arrival (TDOA) measurements of an
emitter.  The system uses a mini-computer to direct analog processing for
rapid update time and fine grain location accuracy while tracking a large
number of beacons.  For an area such as Metropolitan Washington, D.C.
(area within the limits of I-495, the Capital Beltway) four receiving stations,
circumscribing the area and connected by data link to a mini-computer,
monitor the assigned transmit frequency of beacons installed on vehicles.
Each beacon transmits its own coded burst of microwave pulses.  The video
pulse trains received at the stations are transmitted to the mini-computer via
data link where they are processed through pre-calculated delay lines in a
processor.  Each pre-determined location has its associated set of four delay
lines switched by the computer.  The processor looks for coincidence of pulse
trains from the four delay lines.  When coincidence is found, the coded pulse
train is identified and the location and vehicle number are recorded in
computer core and transferred to magnetic disc.  The computer scans the
response "map" and displays the results on a CRT.  The "map" is updated as
rapidly as responses are recorded.  (Abstract source unknown, formal





April - JuneMonth Text
Method of revealing meteor showers and associationsTitle Text
Sosnova, A. K., Lebedinets, V. N.Author Text
Institute Experimental Meteorology, USSR, Astronomicheskii Vestnik, Vol. 7,
No. 2, pages 88-94. Translation: Solar System Research, Vol. 7, No. 2,
pages 77-82; April - June, 1973.
Source Text
astronomical techniques, celestial mechanics, meteors,
meteor showers, associations, orbits, radiants,
radiolocation, velocities
Keyword Text
A special method is developed for selecting orbits of meteor showers and
associations  using a computer to study the general catalogue of orbits of
meteorites obtained from the  results of radiolocation measurements of
radiants and the velocities of individual meteors.   It is assumed that the
dispersion of orbits in associations is caused, for the most part, by
measurement errors and the random distribution of the background of







RANDI: Research Ambient Noise Directionality Model.  <NOTE>
Research Report. Jun  71-Oct 72
Title Text
Wagstaff, R. A.Author Text
Research Report from:  Naval Undersea Center, San Diego, Calif.  Report
NUC-TP-349, 83 pages; April, 1973.
Source Text
underwater sound, direction finding, computer programs,
noise, signal-to-noise ratio, target recognition,
Atlantic Ocean, Pacific Ocean, Mediterranean Sea, RANDI
computer program, FORTRAN, Underwater ambient noise,
NTISN
Keyword Text
A computer model for calculating the vertical and horizontal directionality of
ambient  noise and some of the results which have been obtained are
discussed. The model  considers three sources of surface-generated
anisotropic noise, one source of  surface-generated isotropic noise and two
sources of volumetric isotropic noise.  Noise  levels are obtained for various
propagation conditions and for different sensor depths.  Results agree well
with experimental data, and it is shown that the model can be a useful  tool in
the planning of ambient noise measurement experiments and in the analysis






Trans-horizon propagation techniques for examining disturbances in
stratified tropospheric  layers
Title Text
Waterman, A. T., Jr.Author Text
Stanford University, Stanford, CA. Boundary-Layer Meteorology, Vol. 4, No. 1-
4, pages 423-31.  Inter-union Comm. on Radio Meteorology; April, 1973.
Source Text
atmospheric structure, radar measurement, troposphere,
disturbances, stratified tropospheric layers, waves,
instabilities, Doppler spectrum,  transmission delay,
trans horizon propagation techniques, arrival angle
Keyword Text
This paper discusses the merits of using measurement techniques, in trans-
horizon  propagation experiments, which obtain various types of information
simultaneously - such  as, information on angle of arrival, transmission delay,
Doppler spectrum, etc.  It points  out examples where such techniques have
been used to a limited degree.  It emphasizes the  importance of extending
this type of approach in the application of trans-horizon  measurements to the






A New Method of Position Estimation Using Bearing MeasurementsTitle Text
Zrnic, D. S.Author Text
CORRESPONDENCE, 18 April 1973.Source Text
Keyword Text
A method of locating radio emitters anywhere on the surface of the Earth, by
using bearing measurements, is presented.  The method associates planes of
bearing with the measured bearings, and characterizes these planes by their
unit normals.  The emitter is located by finding the unit vector from the Earth's
center that minimizes the sum of squares of its inner product with the normal
vectors.  The solution is found in terms of the eigenvalues and eigenvectors of
a 3 X 3 matrix.  (Abstract source unknown, correspondence, English






HF and VHF DF Techniques InvestigationTitle Text
Bailey, A. D., Dyson, J. D., et al.Author Text
Final Report (Report No. 49 in the series), University of Illinois, Radiolocation
Research Lab., Dept. Of Electrical Engineering, Urbana, Illinois, June 1973.
Source Text
Keyword Text
The studies and investigations of interferometer radio direction finding and
radio-location systems are being carried out under three tasks.  These
specific tasks are concerned with directional propagation research, systems
engineering research, and the extension of interferometer techniques to VHF.
The Final Report discusses the reduction and analyses of the many sets of
specialty type data that were obtained on the linearly configured propagation
experiments.  These were conducted to determine the correlation between
locally measure ionospheric conditions and the associated characteristics of
ionospherically propagated signals in the neighborhood (0-200 km).  The
computer program for on-line automatic radiolocation (INOPS) has been
further extended.  Progress in the modifications and interfacings necessary to
permit computer controlled on-line real-time operation of the RDF
interferometer and collocated ionosonde is given.  A system calibration via a
helicopter is given.  New progress is presented on the solution of the mode
seriation problem.  Results of the VHF experiments on the extension of HF
radio interferometer techniques to the 30-150 MHZ range are given.  These
results confirm the soundness and practicality of the concept.  The M.S.
thesis of Mr. Yang on active matching of antennas is carried as an appendix.
HF/VHF, Radio Direction Finding, Radiolocation, Interferometer, Directional
Ionosonde, VHF Active Antenna Impedance Matching, Directional
Propagation Research, Effective Tilt Correction, Ionospheric Traveling-Wave
Effects, On-line Computation, Angle-of Arrival Calculations, Automatic On-







Skywave Polarization Rotation in Swept-Frequency Sear BackscatterTitle Text
Barnum, J. R.Author Text
Radio Science, vol. 8, no. 5, pp. 411-423, May 1973.Source Text
Keyword Text
A 2.5 km long slewable broadside receiving-antenna array was used to study
ionospherically propagated backscatter for the Pacific Ocean.  Swept-
frequency continuous-wave recording revealed a new type of amplitude
variation, periodic in both time delay and radio frequency, which caused
recordings of time delay versus frequency to resemble large thumb prints.
This new phenomenon was seen frequently during the fall and winter and also
during spring and summer evenings.  It is shown that magnetoionic splitting in
the ionosphere (polarization rotation) was responsible for a modulation on the
received backscatter signals.  This concept was verified experimentally by
switching the polarization of the transmitting antenna between vertical and
horizontal.  Computer ray tracing was used to construct a synthetic
backscatter record displaying lines of signal enhancement due to polarization
rotation.  When the receiving antenna beamwidth is broadened from ½ to 4
degrees the amplitude variation due to polarization rotation is undetectable,
which probably explains why the effect was not positively identified in
backscatter using F-layer propagation taken prior to the availability of the 2.5
km array.  This result is also explained by the use of computer ray tracing.
The modulation lines have not been seen to date by the author in recordings
of backscatter from the land, probably because of the irregularities of
backscattering from land surfaces.  (Abstract source unknown, formal






Determination of Service Area for VHF/UHF Land Mobile and Broadcast
Operations Over Irregular Terrain
Title Text
Barsis, A. P.Author Text
IEEE Transactions on Vehicular Technology, vol. VT-22, no. 2, May 1973.Source Text
Keyword Text
In this paper we define the service area of VHF/UHF land mobile and
broadcast stations and demonstrate graphical and computer methods to
determine and present such areas as a function of known equipment
parameters and of a propagation model derived largely from an extensive
measurement program over irregular terrain.  (Abstract source unknown,






Ionospheric Structure from Oblique-Backscatter SoundingsTitle Text
Basler, R. P., and Scott, T. D.Author Text
Radio Science, vol. 8, no. 5, pp. 425-429, May 1973.Source Text
Keyword Text
Oblique ionograms are made monostatically by using an HF sounder to
record the delay times of echoes from known ground targets as a function of
operating frequency.  Cooperative sources, such as repeaters, or distinctive
terrain features, such as cities, serve effectively as known ground targets.  An
analytic method is developed to transform oblique-backscatter ionograms into
the h'- f curves recorded by conventional ionosondes at vertical incidence,
from which ionospheric electron-density profiles can be derived.  The validity
of the transformation technique is demonstrated by comparing h'- f data
recorded simultaneously at oblique incidence and at vertical incidence near
the midpoint of the oblique path.  (Abstract source unknown, formal literature,






Evidence of Frontal Structures in Nonblanketing Sporadic-E LayersTitle Text
Clarke, R. H.Author Text




Two radio wave sounding techniques have been refined in order to examine
the structure of partially transparent (i.e., nonblanketing) sporadic-E layers.
Firstly, a swept-frequency interferometer has been developed to provide angle-
of-arrival data on occasions when the down coming signal arrived from a
reasonably well-defined direction.  On one occasion, records covering the 2-
to 6-MHZ frequency band provide good evidence that a sporadic-E layer
comprised three frontal clouds, each aligned in a north-south direction though
possessing different peak electron concentrations.  Secondly, an ionosonde
has been adapted to record ordinary and extraordinary-mode traces on
alternate ionograms.  One ninety-minute sequence of such ionograms
recorded in rapid succession indicates that the observed temporal variations
in the ordinary- and extraordinary-mode blanketing and critical frequencies of
the sporadic-E-layer were caused by the horizontal movement of frontal over
dense clouds of ionization on that occasion.  The importance of  these results
is twofold.  The mechanism which is most likely to cause such frontal
structures lies in the redistribution of ionization associated with the passage
of internal gravity waves.  Finally, the observations strongly support the
argument that nonblanketing sporadic-E returns are, in fact, specular off-
vertical reflections from over dense clouds of ionization.  (Author's abstract,






Evidence of Frontal Structures in Non-Blanketing Sporadic-E LayersTitle Text
Clarke, R. J.Author Text
COSPAR Symposium B, Session 6, Paper B.6.11, 25 May 1973.Source Text
Keyword Text
Two radiowave sounding techniques have been refined in order to examine the
structure of partially transparent (i.e. Non-Blanketing) sporadic-E layers.
Firstly, a swept-frequency interferometer has been developed to provide angle-
of-arrival data on occasions when the downcoming signal arrived from a
reasonably well-defined direction.  On one occasion, records covering the 2-
to 6-MHZ frequency band provide good evidence that sporadic-E layer
comprised three frontal clouds, each aligned in a north-south direction though
possessing different peak electron concentrations.  Secondly, an ionosonde
has been adapted to record ordinary and extra-ordinary-mode traces on
alternate ionograms.  One ninety-minute sequence of such ionograms
recorded in rapid succession indicates that the observed temporal variations
in the ordinary- and extraordinary-mode blanketing and critical frequencies of
the Es-layer were caused by the horizontal movement of frontal over dense
clouds of ionization on that occasion.  The importance of these results is
twofold.  The mechanism which is most likely to cause such frontal structures
lies in the redistribution of ionization associated with the passage of internal
gravity waves.  Finally, the observations strongly support the argument that
Non-Blanketing sporadic-E returns are, in fact, specular off-vertical reflections
from over dense clouds.  (Abstract source unknown, formal literature, English






Surface Wave Antenna Study Phase 1Title Text
Deadrick, F. J., Lager, D. L., Landt, J. A., Lytle, R. J., and Miller, E. K.Author Text
UCRL-51392, University of California, Livermore, California, 1 May 1973.Source Text
Keyword Text
This report contains results obtained from the numerical evaluation of
antennas that launch or receive a surface wave.  The goal was to determine
the most suitable surface wave antenna(s) for the frequency range of 7-11
MHZ.  The study is based upon application of computer modeling and
numerical analysis procedures to antennas in proximity to ground.  Both
buried and elevated antennas have been considered.  Elementary antennas
(loops, dipoles, monopoles) as well as specific antennas (Beverage, Lambda,
Yagi) were evaluated both individually and in arrays.  The electromagnetic and
nonelectromagnetic characteristics of the antenna system important from an
overall system viewpoint are discussed.  Finally, the relative advantages of the
more efficient antennas are presented in the context of the surface wave
system requirements and site characteristics.  (Abstract source unknown,






Trapped Miner Location and Communication System Development
Program. Volume I.  Development and Testing of an EN Location
System.  <NOTE> Final Report. Jul 72-Apr  73
Title Text
Farstad, A. J., Fisher, Jr., C., Linfield, R. F., Maes, R. O., Lindeman, B.Author Text
Westinghouse Electric Corp., Baltimore, Md.  Bureau of Mines, Washington,
D.C., Report BuMines-OFR-41 (1)-74, 194 pages; May, 1973.
Source Text
position finding, rescue systems, mines (excavations),
radio direction finders,  telecommunication, extremely
low frequencies, attenuation, dipole antennas, radio
receivers, radio transmitters, continuous radiation,
safety ,mine safety, mine rescues, NTISDIBM
Keyword Text
The report describes work done on electromagnetic direction finding systems
between  July of 1972 and April of 1973. Two design approaches were
included in this effort:  (1)  A prototype pulse system was fabricated and
subjected to limited testing, and (2) a CW  system was fabricated and tested
at three operating mine sites.  The latter included testing  in conjunction with
a helicopter.  In late 1972 the pulse system effort was discontinued  in favor of
the CW system approach.  After modifications, the latter was subjected to






Amplitude and Phase response of Freeboard-Mounted Ship AntennasTitle Text
Francis, G. P., and Marx, D. H.Author Text
Report No. NELC TR 1873, Naval Electronics Laboratory Center, San Diego,




No. 1: Phase and amplitude data were measured on 20 half-loop antennas
mounted around the freeboard of 1/48-scale model of a Gearing Class
destroyer, at 56 scaled, hf frequencies and at two elevations.  Data are
presented in the form of 3-dimensional surface plots.  Amplitude surfaces
were shown to behave similarly as the elevation of the test signal is increased
from 4.5 to 30.0 degrees while the other variables are held constant.  The
surfaces are fairly smooth at low frequencies but become more irregular at
higher frequencies.  Maximum amplitude was observed when the plane of the
illuminating signal contained, or was close to containing, the beam axis of the
ship and the illuminator was on the same side of the ship as the antenna.
ABSTRACT No. 2: Phase and amplitude data were measured on 20 half-loop
antennas mounted around the freeboard of a  1/48 sale model of a "Gearing"
class destroyer at 56 scalled HF and at two elevations.  Variations in the
amplitude and relative phase of received energy are presented in the form of
three-dimensional surface plots for selected samples of these data.  Azimuth,
antenna position, and frequency are used as independent variables.  This
paper presents a sampling of results from a study made of the amplitude and
phase characteristics of half-loop antennas mounted on a model ship's
freeboard.  Heretofore, most studies of this type have concentrated on more
conventional antenna placements (mast, gunwale, deck, etc.).  A brief
description of the data acquisition facility is given.  The amplitude and phase
characteristic of the free-board antennas are presented in the form of three-
dimensional surface plots as a means of compactly describing the results.  A
more complete set of data is to be published in a Naval Electronics
Laboratory Center (NELC) report which will be available through the Defense
Documentation Center (NELC, San Diego, Calif., Tech. Rep. 1873, Mary 15,







Concept of Phase Center of an Array Applied to Elevation-Angle
Measurements
Title Text
Gething, P. J. D.Author Text
Proc. IEEE, vol. 120, no. 5, pp. 541-543, May 1973.Source Text
receiving antennas, antenna phased arrays, antenna
theory, loop antennas, electromagnetic--wave reflection
Keyword Text
A linear receiving array can be regarded as possessing a phase center, the
position of which varies with the direction of arrival of the signal.  This concept
has proved useful in a study of the effects of imperfect ground reflection on
elevation-angle measurements made with the wavefront-analysis technique.
A distinction is drawn between ground-interference minima and free-space






Precision survivor locator for search and rescue applications.  Electronic
location finder radio  antenna homing system for helicopter search and
rescue of downed air crewmen
Title Text
Harvey, E. A., Jensen, D.  L.Author Text
American Helicopter Society, Annual National Forum, 29th, Washington,
D.C.,  6 pages, May 9-11,1973.  Report AHS PREPRINT 720, 1973.  Author
Harvey employed:  USAF, Aeronautical Systems Div., Wright-Patterson AFB,
Ohio.  Author Jensen employed:  USAF, Operational Test and Evaluation Div.,
Hill AFB, Utah.
Source Text
aircraft antennas, helicopters, homing devices, radio
antennas, radio direction finders, rescue  operations,
aircraft instruments, data acquisition, hovering,
position (location), radio beacons
Keyword Text
With the advent of the war in Southeast Asia, locating downed air crewmen
became a severe  problem.  Since heavy foliage often prevented the sighting
of downed crewmen from the air, the  need for a system of providing precise
location information became apparent.  This paper  discusses the
development, testing and deployment of the AN/ARD-21 Electronic Location
Finder  (ELF) System.  The system is essentially a homing system which
provides left/right and fore/aft  information to the rescue helicopter.  It consists
of four spiral antennas, two UHF blade antennas,  two receivers, and a control
interface unit.  Information is displayed on the Course Deviation  indicator
(CDI) already in the helicopter.  System accuracy of 15 feet radius in a hover






Radiation pattern of a low-frequency beacon antenna in the presence of
a semi-elliptic terrain  irregularity.
Title Text
Hill, D. A., Wait, J. R.Author Text
Archiv fuer Elektronik und Uebertragungstechnik, Vol. 27, pages 239-243,
May 1973.  FAA-supported, research, 1973.  Author employed:   NOAA,
Institute for Telecommunication Science, Boulder, Colorado
Source Text
antenna radiation patterns, instrument error, radio
beacons, radio direction finders, ridges, terrain,
bearing (direction), eigenvectors, electrical
impedance, elliptical cylinders, loop antennas, low
frequencies, mathieu function, monopole antennas
Keyword Text
An eigenfunction solution is developed for the mutual impedance between a
monopole in the  presence of an elliptic ridge and a receiving loop.  The
solution is shown to be in good agreement  with the compensation theorem
approach for small flat ridges.  General numerical results indicate  that ridges
with dimensions on the order of a wavelength can cause serious bearing






Perspective Problems of Radio-Location and Radio-NavigationTitle Text
Kroszczynski, J.Author Text




The present state of radio-location and radio-navigation technique and their
development trends are discussed.  The actual situation in Poland is
characterized.  Polish radio-navigation technique is briefly described.  Some
development lines in these branches are considered.  (Abstract source






Perspective problems of radio-location and radio-navigationTitle Text
Kroszczynski, J.Author Text
Przeglad Telekomunikacynjy, Vol. 46, No. 5, pages 165-71; May, 1973.
Pnzemyslowy Inst. Telekomunckacji, Warsaw, Poland.
Source Text
radio direction-finding, radio navigation, Poland,
radio location
Keyword Text
The present state of radio-location and radio-navigation technique and their
development  trends are discussed.  The actual situation in Poland is
characterized.  Polish  radio-navigation technique is briefly described.  Some






Line Array Imaging Techniques.  <NOTE> Final Report.Title Text
Kumagai, Tom T.Author Text
Final Report from:  Electronics Research Division, Report C72-1013/501, 73
pages; May, 1973.  Rockwell International Corp., Anaheim, Calif.
Source Text
optical radar, mechanical scanning, infrared
telescopes, multiple operation, infrared  detectors,
optical scanning, infrared images, boresighting, gas
lasers, intensity, infrared  lasers, carbon dioxide,
polarization, water vapor, diffraction gratings,
electrooptics,  infrared pulses, galvanometers, light
transmission, mirrors, oscillation, signal-to-noise
ratio, rotation, spinning (motion), range (distance),
prisms (optics), Doppler effect,  piezoelectric
crystals, alignment, angle of arrival, resolution,
reflectivity, air, fog, rain, acoustooptics, beam
splitters, Brewster angle, Bragg angle, optical
apertures,  NTISDODXD
Keyword Text
This optical design study determined the utility of mechanically-scanned
transmitter  techniques for a laser radar designed for fine-grained target
imaging and tracking.  Seam combiner techniques were studied to permit the
laser radar to share large  diameter optics with a high-energy laser. Beam
combiners are not currently available;  thus, the recommended optical design
is based upon a dual aperture system.  A survey  of scanning techniques was
performed to determine the most optimum scanner for a  high efficiency
system with 100 x 100 diffraction-limited resolution elements operating  at
100 frames per second. Upon completion of the survey, concentrated effort
was  placed on the application of a multifaceted rotating scanner and a
torsional oscillating  scanner.  The study included investigations in the
following areas: Scanner distortion,  offset angle correction, optical cross-talk,
signal-to-noise, Doppler bandwidth, range  accuracy requirements, optical






Miniature Phase/Amplitude Tracking RF Receiver Front EndsTitle Text
Landry, W. J.Author Text
Microwave J., vol. 16, no. 5, pp. 35-7, May 1973.Source Text
Keyword Text
Presented are techniques used for achieving miniature RF receiver front ends
covering broad frequency bands from 500 MHZ through 18 GHZ.  Particular
emphasis is placed on the problems of providing phase and amplitude
matched low-pass and band-pass filter combinations and mixer-preamp pairs.
 Size and wight being a critical parameter, slotline techniques are presented
for achieving the miniature octave-band mixers required.  These miniature
receivers are suited for EW receivers utilizing direction-finding techniques.
Where phase and amplitude information is extremely important.  (6 refs)
Superheterodyne receivers; radio direction finding; mobile communication
systems; microwave filters; mixers (circuits)' preamplifiers; wideband
amplifiers; radio frequency amplifiers; microwave amplifiers; ultra-high-
frequency amplifiers.  Miniature phase/amplitude tracking RF receiver front
ends; techniques; 500 MHZ through 18 GHZ.  (Abstract source unknown,






Miniature phase/amplitude tracking RF receiver front endsTitle Text
Landry, W. J.Author Text
NH.Microwave Journal, Vol. 16, No. 5, pages 35-7; May, 1973.  Sanders
Associates Inc., Manchester,
Source Text
microwave amplifiers, microwave filters, mixers
(circuits), mobile communication  systems,
preamplifiers, radio direction-finding, radio frequency
amplifiers,  superheterodyne receivers, ultra-high-
frequency amplifiers, wideband amplifiers, miniature
phase/amplitude tracking RF receiver front ends,
techniques, 500 MHZ through  18 GHz
Keyword Text
Presented are techniques used for achieving miniature RF receiver front ends
covering  broad frequency bands from 500 MHZ through 18 GHz.  Particular
emphasis is placed on  the problems of providing phase and amplitude
matched low-pass and band-pass filter  combinations and mixer/preamp
pairs.  Size and weight being a critical parameter, slotline  techniques are
presented for achieving the miniature octave-band mixers required.  These
miniature receivers are suited for EW receivers utilizing direction-finding






Finding the Approximate Angular Probability Density Function of Wave
Arrival by Using a Directional Antenna
Title Text
Lee, W. C. Y.Author Text




The first-order approximate angular probability density function of wave arrival
can be obtained by plotting the mean square value of signal level versus the
pointing angle of a mobile radio directional antenna during an entire test run.
The accuracy of this first-order approximation is dependent on the beamwidth
of the antenna.  As the beamwidth of the antenna becomes narrower, the
approximate density function becomes more accurate.  There are also higher
order approximations for obtaining a more accurate angular probability density
function without narrowing the directional antenna beamwidth.  These higher
order approximations are related to the moments of the signal strength
received by the a\same directional antenna used in obtaining the first-order
approximation.  All of these are theoretical predictions.  An experimental
verification using a first-order approximate angular probability density function
in finding theoretical level crossing rates of a mobile radio signal is given.  The
theoretical level crossing rates are in fairly good agreement with the
experimental ones as long as the angular probability density function is not
far from a uniform distribution.  (Abstract source unknown, English language,






Finding the approximate angular probability density function of wave
arrival by using a  directional antenna.
Title Text
Lee, William C. Y.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-21, No. 3, pages
328-334, May 1973. Bell Lab, Holmdel, NJ.
Source Text
radio direction findingKeyword Text
The first-order approximate angular probability density function of wave arrival
can be  obtained by plotting the mean-square value of signal level versus the
pointing angle of  a mobile radio directional antenna during an entire test run.
The accuracy of this  first-order approximation is dependent on the beamwidth
of the antenna.  As the  beamwidth of the antenna becomes narrower, the
approximate density function becomes  more accurate.  There are also higher
order approximations for obtaining a more accurate  angular probability
density function without narrowing the directional antenna  beamwidth.  These
higher order approximations are related to the moments of the signal  strength
received by the same directional antenna used in obtaining the first-order
approximation.  All of these are theoretical predictions.  An experimental
verification  using a first-order approximate angular probability density function
in finding theoretical  level crossing rates of a mobile radio signal is given.
The theoretical level crossing rates  are in fairly good agreement with the
experimental ones as long as the angular  probability density function is not






Trapped Miner Location and Communication System Development
Program Volume IV.  Performance Test and Evaluation of a Full Wave
Location Transmitter
Title Text
Linfield, R. F., Farstad, A. J., Fisher, Jr, C.Author Text
Westinghouse Electric Corp., Baltimore, Md.  Bureau of Mines, Washington,
D.C., Report BuMines-OFR-41(4)-74, 59 pages; May, 1973.
Source Text
position finding, rescue systems, mines (excavations),
radio direction finders, extremely  low frequency,
attenuation, dipole antennas, continuous radiation,
direction finding,  direction finding antennas,
performance evaluation, performance tests, safety, mine
safety, mine rescues, NTISDIBM
Keyword Text
The report describes the development, laboratory testing, and intrinsic safety
theory and  tests of a full-wave EM location transmitter. The primary objective
of Task 1 of this  research was to obtain as rapidly as possible, an
electromagnetic transmitter and receiver  system for use in locating trapped
miners. Since the transmitter would be used in coal  mines, intrinsic safety
was an important consideration.  Other basic factors considered in  the
design included size, weight, cost, operating life, and ease of deployment. A
miner's  lamp battery was used as the source of prime power. Two basic
location systems were  designed, fabricated, and field tested.  Westinghouse
GeoResearch Laboratory was tasked  with developing a continuous wave
(CW) system, and the Special Systems Department  of Westinghouse
concurrently developed a pulse type system.  The final research was  directed
toward reviewing the merits of the two systems, using the best features of






Log amps improve wideband direction finding.Title Text
Lipsky, Stephen E.Author Text
Microwaves, Vol. 12, No. 5, pages 58, 60, 62, 64-65, May 1973.Electronic
Systems Division, General Instruments Corp, Hicksville, NY.
Source Text
radio direction finding, logarithmic amplifiersKeyword Text
This article describes a receiver that provides pulse-to-pulse signal
normalization and  allows successive pulses in a train to be used for the df
measurement.  Without signal  normalization, this would be impossible since
there would be no way of knowing if  signal differences in channels were due
to antenna patterns, emitter modulation, or  propagation variances.  Once a
pulse-to-pulse measurement is made, time sharing of the  required channels
can be employed to reduce receiver complexity.  The receiver,  consisting of a
series of multiplexing filters, detectors and a log video amplifier, is  mounted
in close proximity to one of several broadband df antennas, to reduce cable
losses.  It operates as a true amplitude Monopulse system.  As a
consequence a very high  degree of overall balance between each receiver
assembly is maintained.  It permits  bearing measurements to be made up to






Computer Evaluation of Large Low-Frequency AntennasTitle Text
Miller, E. K., Deadrick, F. J., and Henry, W. O.Author Text
Trans. I.E.E.E., vol. AP-21, no. 5,  May 1973.Source Text
Keyword Text
Summary of some of the results obtained during a computer modeling study
of various Loran-C antenna configurations.  In particular, computer modeling of
the new sectionalized Loran transmitting antenna concept has provided
increase confidence that the actual antenna's performance will be as







Two models for the representation of random brightness fieldsTitle Text
Mukhamediarov, R. D., Komarov, G. A.Author Text
Radiotekhnika i Elektronika, Vol. 18, May 1973. Translation: 1973.  Radio
Engineering and Electronic Physics, Vol. 18, pages 788-792, May 1973.
Source Text
background radiation, brightness, electro-optics,
mathematical models, optical range finders, atmospheric
optics, isotropic media, light emission, light sources,
optical scanners, point sources,  signal to noise
ratios, statistical, distributions
Keyword Text
The problem of mathematical models for the representation of background
brightness fields is  encountered in electro-optical systems used as direction
finders of light-emitting point source  objects against a background of radiated
brightness fields.  The present work considers two models  of a background
brightness field: an isotropic and a locally isotropic field.  These models are
applicable to the operation of an electro-optical system consisting of a series
connection of an  optical focusing system, a raster-modulator, a photo
receiver, a scanning device, a single video  pulse amplifier, and an electronic
circuit for logic processing of the periodic sequence of video  pulses.  The
method employs approximations, and the range of applicability of the two






Synthesis of three-dimensional ionograms.Title Text
Narayana Rao, N.Author Text
Radio Science, Vol. 8, No. 5, pages 449-451, May 1973. University of Illinois,
Urbana-Champaign.
Source Text
ionosphere, mathematical models, electromagnetic waves,
propagation in ionosphere, ionograms
Keyword Text
A previously reported method of exact calculation of ray-path parameters for a
 spherically symmetric ionosphere with its center of curvature displaced from
the center  of the earth is extended to permit the synthesis of three-
dimensional ionograms, i.e.   group path, azimuthal angle of arrival, and
elevation angle of arrival versus frequency,  for a specified set of transmitter







Drift measurement with spectral analysis during period of chemical
releases into the ionosphere.
Title Text
Pfister, W.Author Text
COSPAR, Plenary Meeting, 16th, Konstanz, West Germany, May 23-June 5,
1973, Paper. 27 pages, 1973.  Author employed:  USAF, Cambridge
Research Laboratories, Bedford, Mass.
Source Text
artificial clouds, ionospheric drift, radar echoes,
signal reflection, spectrum analysis, data  processing,
digital systems, Doppler effect, Fourier
transformation, incoherent scattering, ionosondes,
loop antennas, signal analysis, sporadic E layer
Keyword Text
The spectral analysis of complex signals reflected from the ionosphere makes
it possible to  separate echoes in terms of Doppler shift and angle of arrival.
The instrumentation used consists  of a digital ionosonde in combination with
a multiple-frequency complex amplitude scanner and  three spaced loop
antennas.  The tape-recorded data are Fourier transformed digitally, and
power-phase and coherency spectra are obtained with the method of
frequency averaging.  The  event selected for study is a short-live sporadic E
layer which appeared 65 min after a chemical  release from a rocket and
which was observed on two frequencies, each with three slightly  different
range gates.  The results are basically consistent with the concept of a wave-






Synthesis of Three-Dimension IonogramsTitle Text
Rao, N. N.Author Text
Radio Science, vol. 8, no. 5, pp. 449-451, May 1973.Source Text
Keyword Text
A previously reported method of exact calculation of ray-path parameters for a
spherically symmetric ionosphere with its center of curvature displaced from
the center of the earth is extended to permit the synthesis of three-
dimensional ionograms, i.e., group path, azimuthal angle of arrival, and
elevation angle of arrival versus frequency, for a specified set of transmitter
and receiver locations.  An example of a synthesized three-dimensional
ionogram is presented.  (Abstract source unknown, English language, formal






Synthesis of three-dimensional ionograms.  Three dimensional
ionograms synthesis method,  considering quasi-parabolic layer
ionospheric model application and ray path parameters
Title Text
Rao, N. N.Author Text
Radio Science, Vol. 8, pages 449-451, Astia Document (AD)-76 4018, 1973.
Author employed:  Illinois, University, Urbana, III.
Source Text
atmospheric models, ionograms, ray tracing,
eccentricity, frequency response, ionosphere, iterative
 solution, tables (data)
Keyword Text
A previously reported method of exact calculation of ray-path parameters for a
spherically  symmetric ionosphere with its center of curvature displaced from
the center of the earth is  extended to permit the synthesis of three-
dimensional ionograms, i.e., group path, azimuthal angle  of arrival, and
elevation angle of arrival versus frequency, for a specified set of transmitter







Butler Submatrix Feed for a Linear Array.  <NOTE> PatentTitle Text
Sheleg, BorisAuthor Text
Department of the Navy, Washington D.C.  Report PAT-APPL-247 426-Patent-
3 731 316, 6 pages; May, 1973.
Source Text
linear arrays, patents, antenna feeds, antenna arrays,
electronic scanners, matrices (circuits), PAT-CL-343-
854, spacecraft communication, direction finding
antennas, NTISGPN
Keyword Text
The patent describes several small Butler matrices interconnected in a
manner to replace  a large single Butler matrix employed in a beam forming
and scanning network for a  linear array. This system of Butler submatrices
(set of low order Butler matrices  simulating a single higher order Butler
matrix) permits reduction in the size of existing  feeding systems, which
results in a substantial savings of system components and  hardware. The
function of this submatrix feed system is substantially identical to that of  the
single multibeam matrix network in most respects except for a fewer number
of  available beams. Also, this submatrix feed system is capable of exciting
linear arrays  which cannot presently be excited by a single Butler matrix.







Evolution of blind landing systemsTitle Text
Aron, I.Author Text
Transporturi Auto, Navale si Aeriene, Vol. 3 (20), pages 321-326, June 1973.Source Text
aircraft landing, blind landing, instrument landing
systems, landing aids, microwave equipment, low
visibility, radar navigation, radio altimeters, radio
direction finders, runway conditions
Keyword Text
Review of various systems that have been developed for determining the
position and evolution  of an aircraft with respect to a landing strip under
conditions of greatly reduced visibility.  The  systems discussed include
those based on the detection of electromagnetic fields produced on the
ground -namely, a magnetic field landing system and an electromagnetic
wave beam landing  system-and radar systems, including systems based on
the use of ground radar, systems involving  the use of an onboard radar, an
systems employing interrogation-response stations.  Trends of  development
of landing aids involving the use of radio wave beams are discussed, with
particular  attention given to an analysis of the Microwave Landing System,
which provides angular  information concerning deviations from a standard
landing curve.  Finally, trends of development  of landing systems involving
onboard radar are reviewed, noting both active and passive variants  of a so-






Ionospheric Observations using an Ultrasonic Image Forming TechniqueTitle Text
Briggs, B. H., and Holmes, N.Author Text







VLF goniometer observations at Halley Bay, Antarctica.  I - The
equipment and the measurement  of signal bearing. II - Magnetospheric
structure deduced from whistler observations.
Title Text
Bullough, K., Sagredo, J. L.Author Text
Planetary and Space Science, Vol. 21, pages 899-923, June 1973. Research
supported by the Spanish National Commission for Space Research and
Spanish Ministry of Education and Science, 1973.  Authors employed:
Sheffield University, Sheffield, England.
Source Text
antarctic regions, magnetosphere, plasmal pause, radio
direction finders, Radiogoniometers,  whistlers, error
analysis, graphs (charts), polarized electromagnetic







Wave-Like Disturbances in the IonosphereTitle Text
Clark, D. H., and Raitt, W. J.Author Text







Angle-of-arrival difference spectrum of a simple interferometer in
turbulent air.
Title Text
de Wolf, D. A.Author Text
Journal of the Optical Society of America, Vol. 63, No. 6, pages 657-660,
June 1973. RCA Lab, Princeton, NJ.
Source Text
atmospheric opticsKeyword Text
Computations are made of the power spectrum of the difference angle of
arrival of two  parallel rays through turbulent air and the results compared to
earlier work.  The  calculation described the rate of distortion of the fringe






Some Computational Aspects of Thin Wire ModelingTitle Text
Deadrick, F. J., and Miller, E. K.Author Text




Some other than the computational aspects which may affect the validity and
applicability of a numerical solution for a thin-wire structure are considered in
this paper.  These include: (1) structure segmentation, (2) current
expansions, (3) the thin-wire approximation, (4) matrix factorization roundoff
error, (5) near-field numerical anomalies, (6) multiple junction treatment, (7)
wire-grid modeling, and (8) computer time required.  The discussion will be
based upon results obtained from a subsectional-collocation and point-
matching solution to the thin-wire integral equation, but the implications which
arise are of a more general nature.  Minimizing the possibly deterious impact
of the above on performing practical calculations will be discussed.  (Abstract






Interferometric Measurements with OH Propagated HF SignalsTitle Text
Guttrich, G. L.Author Text
ESD-TR-72-268, MTR-2019, Contract no. F19628-71-C-0002, The Mitre
Corporation, Bedford, Ma., June 1973.
Source Text
Keyword Text
This report describes an experiment carried out to determine apparent angle
of arrival characteristics of signals broadcast over one way, one hop OH
propagation paths.  A mobile transmitting site was utilized with reception
taking place at two receiving sites with a spacing of 20 km.  Coherence was
maintained between the receiving sites through use of a microwave link
system.  Under favorable ionospheric conditions was observed carrier phase
difference between the two sites was well behaved and slowly varying.  This
suggests that apertures of comparably dimensions would be usable with OH
propagated signals.  Descriptions of the equipment and typical data are







Measurements on the Polarization Fading of OH Propagated HF SignalsTitle Text
Guttrich, G. L.Author Text
ESD-TR-72-269, MTR-2033, Contract no. F19628-71-C-0002, The Mitre
Corporation, Bedford, Ma., June 1973.
Source Text
Keyword Text
This report describes an experiment carried out to measure polarization fading
effects.  Signals were broadcast over one way, one hop, OH propagation
paths.  Adequate signal bandwidth was utilized to separate gross modes, and
reception took place on dual polarizations.  Data indicate that 20 dB fading
nulls with periods on the order of 10 seconds are typical under the
experimental conditions.  Descriptions of the equipment and suggestions for
further work are included.  (Abstract source unknown, report, English






Tropospheric Refraction Corrections for Airborne Systems.   <NOTE>
Air Force surveys  in geophysics
Title Text
Kalaghan, Paul M., Altshuler, Edward E.Author Text
Air Force Cambridge Research Labs., Hanscom AFB, MA.  Report AFCRL-
AFSIG-271-AFCRL-TR-73-0376, 27 pages; June, 1973.
Source Text
atmospheric refraction, corrections, troposphere, radio
waves, angle  of arrival, refractive index, range
finding, radio equipment, airborne, regression
analysis,  polynomials, radiosondes, errors,
mathematical models, numerical analysis, meteorological
 phenomena, aircraft equipment, radar signals,
attenuation, range (distance), East Germany,  Berlin,
Poland ,NTISDODXD
Keyword Text
The main objective of this study is to determine the best method for obtaining
range error  corrections for airborne systems to be used at low elevation
angles in Central Europe. It  was first necessary to determine whether the
atmosphere can be considered horizontally  stratified since essentially all
techniques for calculating range error are based on that  assumption. For four
locations having separations ranging from 56 to 240 km, 292  simultaneous
refractivity profiles were obtained.  Using a numerical integration technique,
range errors based on these profiles were computed for each location to an
accuracy of  + or-0.1m. The corresponding range errors for each location were
compared and found  to differ by only 2.3%, thus supporting the assumption
of a horizontally stratified  refractivity model.  It was also found that the range
errors had essentially no monthly or  even seasonal dependence, and that a
correction based on an annual mean value which  varied only with elevation
angle was accurate to 3.6% of the total range error. Finally it  was shown that
the range error was correlated with surface refractivity and that an  accuracy






Propagation Coefficient of the Beverage AerialTitle Text
Kikuchi, H.Author Text
Proc IEEE, vol. 120, no. 6, pp. 637-8, June 1973.Source Text
Keyword Text
The effect of the Earth's permittivity on wave propagation is illustrated and new
information is presented on the additional effects of Earth's conductivity and
the height of the wire.  Indexing terms: antenna theory, current distribution,







New Tendencies in Radiogoniometers for Maritime NavigationTitle Text
Pallavicino, L.Author Text
Radio Ind., vol. 40, no. 6, pp. 34-6, June 1973.Source Text
Keyword Text
A new radio goniometer, type ADF 2200, uses modern electronic techniques.
Its characteristics include accurate frequency tuning.  Double channel (one for
each of the two frames).  Automatic digital reading of the angles observed and
increased freedom in positioning of the antenna on the ship (2 refs), Radio
navigation; ships; radio direction-finding; goniometer, radiogoniometers for
maritime navigation; electronic techniques; tuning; double channel
radiogoniometry; automatic digital readout: antenna positioning.  (Abstract







New tendencies in Radiogoniometers for maritime navigationTitle Text
Pallavicino, L.Author Text
Radio Industrial, Vol. 40, No. 6, pages 34-6; June, 1973.Source Text
goniometers, radio direction-finding, radio navigation,
ships, Radiogoniometers for maritime navigation,
electronic techniques, tuning, double channel
Radiogoniometry, automatic digital readout, antenna
positioning
Keyword Text
A new radiogoniometer, type ADF 2200, uses modern electronic techniques.
Its  characteristics include accurate frequency tuning, double channel (one for
each of the two  frames), automatic digital reading of the angles observed and






A Directional Transponder Antenna Subsystem.   <NOTE> Final
Technical Report. 11 Oct  71-29 Jun 73
Title Text
Vogt, Guilfred L., Jaeckle, Wilfried GAuthor Text
Technical Report from:  Bendix Corp., Communications Div., Baltimore, Md.
Report 471-1088-991-AFAL-TR-73-206, 76 pages; June, 1973.
Source Text
transponders, antenna arrays, direction finding,
aircraft antennas, denfification systems,  radar
beacons, radio compasses, radar interference, radar
antennas, phase shift circuits,  radar transmitters,
air traffic control systems, scattering, antennas,
rings, angle of arrival,  antenna apertures, seam
steering, identification friend or foe, interrogation,
NTISDODXD
Keyword Text
The significance of this R and D to the Air Force is the development of an
aircraft  transponder antenna subsystem which will receive interrogations from
a maximum volume  of space surrounding each antenna aperture, determine
the angle of arrival of each valid  interrogation and respond appropriately with a
directive beam. The goals include  improved receiver coverage to assure
response to both air and ground based interrogators  and formation of directive
transmit beams to limit the volume over which transponder  replies are
detected. Use of directive beams would significantly reduce the system
interference (fruit) levels of interrogation terminals.  The first phase of effort
was an  antenna subsystem design trade-off study to select an approach to
minimize system  complexity and antenna installation problems and to
maximize performance. A small ring  array was selected which can determine
angle of arrival and electronically steer a  relatively narrow beam for the reply.
The second and third phase of effort constructed and  tested the design which
evolved from the trade-off study.  The transmit array diameter  is 1.2 ft,
contains 12 elements and produces a 28.5 deg beam width at the 1090 MHZ
operating frequency. The transmit beam is steered by use of phase shifters at






A New Method of Position Estimation Using Bearing MeasurementsTitle Text
Wangsness, D. L.Author Text




A method of locating radio emitters anywhere on the surface of the Earth, by
using bearing measurements, is presented.  The method associates planes of
bearing with the measured bearings, and characterizes these planes by their
unit normals.  The emitter is located by finding the unit vector from the Earth's
center that minimizes the sum of squares of its inner product with the normal
vectors.  The solution is found in terms of the eigenvalues and eigenvectors of
a 3 X 3 matrix.  (Abstract source unknown, formal literature, English






Angle-of-arrival difference spectrum of a simple interferometer in
turbulent air
Title Text
Wolf, D. A.Author Text
Journal of the Optical Society of America, Vol. 63, No. 6, pages 657-60; June,
1973.  RCA Laboratory, Princeton, New Jersey.
Source Text
air, atmospheric optics, interferometers, turbulence,
interferometer in turbulent air, power spectrum, filter
factor, angle of arrival difference spectrum
Keyword Text
The power spectrum of the difference angle of arrival of two parallel rays
through  turbulent air is computed and the results compared to data and to
earlier theoretical work  on the subject.  The theory predicts an f/sup -2/3/
power law in the inertial subrange, and  thus differs significantly from
Tatarski's which predicts an f/sup -2/3/ power law.   Nevertheless, it fits the
existing data in the f/sup -2/3/ region common to both theories.   The
interferometer situation introduces a filter factor that is unimportant for most






Computer Aided Design of Active Networks for Matching Complex
Source to Fifty Ohms
Title Text
Yank, Charles Y.Author Text
M. S. Thesis, University of Illinois, Urbana Illinois, included as Appendix D of
"HF and VHF DF Techniques Investigation, Final Report, University of Illinois,
Urbana, Illinois, June 1973.
Source Text
Keyword Text
Computer-aided design of active networks for matching complex source or
load impedance to a 50 ohm system has received much attention during
these last few years, the reason being that it permits design of receiving or
transmitting systems with small power loss and broadband frequency
characteristics.  Work in this area has been done with success at VHF
frequencies.  By F. Ore, T. Trick and others involved in microwave
development. (1) The basic criterion involved in this design depends upon the
function representation of the scattering matrix for the system.  Once the s-
parameters are determined, a performance index is formulated such that
maximum power transfer is obtained through the aid of optimization
subroutines.  The purpose of this paper is to study the design of active
networks capable of transmitting power efficiently from complex frequency-
dependent source to a 50 ohm load.  For experimental work we used as a
source a small loop antenna.  (Abstract source unknown, thesis presentation,






US Army Armor Communications-Electronics DataTitle Text
AnonymousAuthor Text
US Army Armor Communications-Electronics Data, ST 24-18-1, US Army
Armor School,  Fort Knox, Kentucky, July 1973.
Source Text
Keyword Text
The purpose of this special text is to provide a communications-electronics
handbook for students and instructors of the United States Army Armor
School, as well as training managers, commanders and staffs of active Army
and Reserve Component: Armor,  Cavalry, and Mechanized units.  It reflects
the current thought of this School and conforms to published Department of
the Army doctrine as closely as possible.  The primary focus of content and
data is the H-series TOE's.  Comments or recommendations concerning this
special text should be forwarded to the Commandant, United States Army
Armor School, ATTN: ATSB-CE, Fort Knox, Kentucky, 40121.  (Abstract






Electronic Warfare (EW)Title Text
AnonymousAuthor Text
US Army Armor Communications-Electronics Data, ST 24-18-1, Chapter 6,
pp. 6.1-6.3, US Army Armor School,  Fort Knox, Kentucky, July 1973.
Source Text
Keyword Text
The term "electronic warfare" or EW refers to military actions involving the use
of electromagnetic energy to determine, exploit, reduce, or prevent hostile use
of the electromagnetic spectrum and all actions that retain friendly use of the
electromagnetic spectrum.  As armies of all nations become more dependent
upon electronic devices, an understanding of EW  is of extreme importance to
the armor leader.  Armor units, with their high density of, and heavy reliance
on, communications-electronics equipment for command and control, are
extremely vulnerable to enemy EW.  EW includes a variety of activities
including electronic countermeasures (ECM), electronic warfare support
measures (ESM), and electronic counter-countermeasures (ECCM).
(Abstract taken from opening paragraph, chapter from text book, English






HF Broadcast and Ship/Shore Network Engineering - Mediterranean AreaTitle Text
AnonymousAuthor Text
Final Report, Radio Technology Division, Naval Electronics Laboratory Center,
San Diego, California, July 1973.
Source Text
Keyword Text
The Navy's worldwide communications system utilizes some 20 shore
stations throughout the world to support its fleet communications needs.
These stations are located in areas of heaviest concentration of Naval forces
during the past 30 years, and generally the locations were chosen to provide
reasonably short propagation paths to the areas of greatest concentration.
Most navigable areas in the northern hemisphere are within about 1500 miles
of the nearest shore station.  Distances up to this range result in generally
acceptable performance for  broadcast and ship/shore service.  Several
factors now require a more thorough examination of the need for the existing
shore station distribution.  Probably the most pressing is the need for
achieving a reduction in overall operating cost, consistent with the generally
lower level of afloat operating forces.  Another major factor is the increase in
satellite communication (SATCOM) capabilities expected during the next
several years.  As this capability is increased, some reduction in high
frequency (hf) capability is anticipated.  Since SATCOM relay is not distance
limited in the same manner as hf, there is a possibility of having a smaller
number of shore stations.  It will be necessary to maintain strong hf backup
capability, however, so it will not be possible to greatly reduce the shore
station complex for many years.  A third factor is that of political
considerations which may make it advisable to abandon certain stations.
Because of these several factors, it is necessary to determine effectiveness of
the existing complex as presently configured, as it might be configured
through station closures, or as it might be configured through scaling down of
activity within some stations.  In each case, it will be necessary to assess
the intermediate term and long-term impact of SATCOM implementation.
NELC was tasked to assist COMNAVCOMM in determining effectiveness of
the existing complex in the Mediterranean area, with attention directed to
contribution of each individual station.  The intent is to provide technical
guidance to COMNAVCOMM in making decisions as to closure or scaling
down of station activities.  Consideration is to be given to achieving improved
performance of remaining assets in order to compensate for elimination of
candidate facilities.  Data are to be presented in such a manner that
COMNAVCOMM can consider alternative approaches to the consolidation
problem, including relative performance of alternative solutions with and
Abstract Text
without further improvements at remaining stations.  Primary attention is
required in the functional areas of broadcast, ship/shore and air/ground
communications, with emphasis to be placed on the multichannel
requirements.  Work was begun in July 1972 with a final report scheduled for
30 June 1973.  In the interest of more timely guidance for pending decisions
at COMNAVCOMM, NELC was requested to provide an interim report in
November 1972.  This report was to be based primarily on the multichannel
broadcast coverage capability of the Mediterranean area stations (Morocco,
Spain, Italy, Greece, Asmara, and Diego Garcia).  The interim report was
published as planned and work has continued to develop more detailed
information on expected performance of candidate configurations.  In
particular, more detailed information has been derived on the relationship
between signal-to-noise ratio (S/N) and message reject rate, in order to
provide a parameter more closely related to traffic overload and servicing
problems.  More detailed information on ship/shore performance has been
developed, including more information regarding effectiveness of the various
shore receiving antenna configurations.  A section on air/ground
communications has been added.  Finally, some consideration has been
given to the available assets at the shore stations and the ability of certain
stations to pick up the load if some are closed.  The final report contains only
a small portion of the detail developed in the interim report for broadcast
coverage.  Maximum use will be made of the results previously reported by
referencing these results from the other report rather than by repeating them
here.  However, it is intended that this report cover the essential points
necessary to present a coherent overall picture of the choices possible and
the main considerations affecting these choices.  Much of the work reported
here is closely related to work being conducted at NELC by the
Telecommunications System Group (TSG).  Results of some of that work are
included here and will be amplified in forthcoming reports by the TSG.
(Abstract taken from author's introduction, technical report, English language,





Beam Forming Antenna Configurations for Use within a Screen-Type
CDAA. <NOTE> Technical Report No. 44
Title Text
Bailey, Albert D., Walker, Joseph D.Author Text
Technical Report from:  Illinois University, Urbana Radiolocation Research
Lab.  Report RRL-PUB-434-UILU-73-2552, 64 pages; July, 1973.
Source Text
antenna arrays, radio compasses, direction finding,
radio equipment, antennas, radio  reception, radio
transmission, radio stations, cylindrical bodies,
reflectors,  electromagnetic shielding, focusing, high
frequency, angle of arrival, antenna feeds, beam
forming, circularly disposed antenna arrays, ray
tracing, screens, Wullenweber  antennas, WWV, NTISDODXD
Keyword Text
Circularly disposed antenna arrays (CDAA) are used to form highly directional
beams  for HF transmission, reception and radio direction finding purposes.
Concurrent with  these applications may be the need to survey preassigned
wide angular sectors to the  exclusion of other preassigned sectors (selective
notching) Circularly disposed antenna  arrays of the Wullenweber type have
large, vertical, circular, backup screens for  omnidirectional working without
ambiguity.  The interior of this screen has cylindrical  reflector properties
wherein paraxial rays along any line of arrival come to focus in a  region
located approximately D/4 inside the array, where D is the diameter. Because
of  this fact it should be possible to obtain controlled sector beam forming
using  combinations of single vertical monopole antennas to achieve inherent
directivity with  gain. However, because wave interference is a limiting factor
its constructive and  destructive effects must be taken into account. A study







Measurement of the Radiation Patterns of Full-Scale HF and VHF
Antennas
Title Text
Barker, G. E.Author Text




A system has been developed to measure the directivity patterns of full-scale
antennas when located in their operational environments.  The primary
component of this system is an aircraft-towed multi frequency transmitter that
is designed to approximate an elementary dipole antenna.  An HF and a VHF
version of this transmitter provide frequency coverage from 2 to 100 MHZ.
Techniques have been developed to measure the entire radiation pattern, from
the horizon to the zenith, for several antennas simultaneously.  Data derived
from this system are processed to provide the radiation patterns as contour
plots of the measured signal strength on azimuthal equal-area projections.
The measurement hardware, data acquisition, and data processing
techniques are described, and examples are given of measured and
processed data derived from the system.  (Abstract source unknown, formal






Control and Measurements in Communications TechniqueTitle Text
Belousov, S. P., Finyagin, O. M., Zhil'tsov, A. U., and Zvyagintsev, A. V.Author Text
Telecommunications & Radio Engineering, vol. 27/28, pp. 8-11, July 1973.Source Text
Keyword Text
The design of equipment used fro measuring the field strength of shortwave
radio-broadcast stations is described.  The basic technical characteristic\cs
of the equipment are outlined.  (Abstract source unknown, formal literature,






Poincare Sphere Representation of Partially Polarized FieldsTitle Text
Deschamps, G. A., and Mast, P. E.Author Text




The use of points on the surface of the Poincare sphere to represent the
polarization state of fully polarized electromagnetic fields is extended to
partially polarized fields by representing their polarization by points inside the
sphere.  The coordinates of a point W representing the polarization state are
shown to be simply related to the Stokes parameters.  The center of the
sphere represents a completely unpolarized wave, and the degree of
polarization is given by the distance of the point W from the center of the
sphere.  A simple formula is derived for calculating the power received by an
antenna illuminated by a partially polarized wave.  A method is described for
measuring the polarization state by a number of intensity measurements.







Quadratic Antenna Systems and Noise Excited AntennasTitle Text
Deschamps, G. A., and Mast, P. E.Author Text




A quadratic receiving antenna system is defined as a multiport antenna
whose outputs are passed through square-law detectors, or, in pair, through
correlators (product detectors).  These detected signals are then linearly
combined with different weights to give the output or response of the receiving
system.  A reciprocity relation is derive which relates the electromagnetic
field radiated by a multiport transmitting antenna excited by quasi-
monochromatic noise sources to the response of a quadratic receiving
antenna system.  The noise sources exciting the transmitting antenna may
be independent or they may be correlated.  In general, the radiated field is
partially polarized.  The weights used in combining the signals from the
square-law detectors and the correlators in the associated receiving system
are determined by the intensities of, and the correlations between, the noise
sources exciting the transmitting antennas.   Practical use has been made of
the derived reciprocity relation.  The radiation properties of noise-excited
multiport antennas have been determined by measurements made on the
associated quadratic receiving system.  (Abstract source unknown, formal






Computerized Ambient Noise Bibliography.   <NOTE> Technical Note
Jun 72-Jun 73
Title Text
Gold, Barry A., Palumbo, Joseph X.Author Text
Acoustic Environmental Support Detachment, Report AESD-TN-73-01, 99
pages; July, 1973. Office of Naval Research, Arlington, VA.
Source Text
underwater sound, bibliographies, information
retrieval, data processing, background,  underwater
sound signals, underwater sound generators, power
spectra, direction finding,  statistical data, theory,
geography, position finding, oceanographic data,
digital computers,  technical information centers,
ambient sound, NTISDODXD
Keyword Text
This report discusses a digital ambient noise bibliography. The bibliography
can be  searched by computer to ascertain the contents for each query. The
search can be  performed on the following information; noise source,







Apparatus for Identifying Main Lobe Responses.  <NOTE> PatentTitle Text
Gulick, Jr, Joseph F.Author Text
Department of the Navy, Washington D.C.  Report PAT-APPL-59 403-Patent-
3 747 100, 7 pages; July, 1973.
Source Text
radar equipment, direction finding, signal processing,
patents, directional antennas, antenna  lobes, angle of
arrival, signals, phase, sensitivity, detection,
response, radar receivers, radar  antennas, PAT-CL-343-
100-LED, NTISGPN
Keyword Text
The patent describes apparatus for instantaneously determining whether the
angle of  arrival of a signal is within an antenna main lobe or within a side
lobe.  The apparatus  uses a high gain, highly directive antenna and a low
gain, broad pattern antenna, in  combination with a local oscillator, limiting
amplifiers and a phase sensitive detector. The  antennae are mounted so that
their centers of radiation are coaxial and on a plane  perpendicular to the axes






On the Relative Response and Absolute Gain Toward the Zenith of HF
Field-Expedient Antennas--Measured with an Ionospheric Sounder
Title Text
Hagn, G. H.Author Text
IEEE Transactions on Antennas and Propagation, pp. 571-574, July 1973.Source Text
Keyword Text
A technique for using a pulse-type ionospheric sounder to measure the
relative response of HF antennas toward the zenith is described, and some
ionospheric limitations on the technique are discussed.  Example
measurements are given for selected field-expedient antennas (e.g., dipoles,
slant wires and whips) in forested and cleared areas, and the short-path
skywave gain over an isotropic radiator is estimated.  A λ/2 horizontal dipole
elevated to about λ/8 above ground had the greatest gain toward the zenith of
the simple antennas tested.  (Abstract source unknown, formal literature,






A Practical Method for Measuring the Complex Polarization Ratio of
Arbitrary Antennas
Title Text
Joy, E. B., and Paris, D. T.Author Text




A technique for measuring the complex polarization ratio of an arbitrary
antenna is presented.  The technique requires the use of two antennas which
are not circularly polarized but are otherwise arbitrary.  Only reciprocity and
linearity are assumed.  Six amplitude and phase measurements are
performed, two measurements for each pair of antennas.  The complex
polarization ratio of each antenna is then calculated from the six
measurements.  The specific details of the measurement technique are
described and some measurement results presented.  (Abstract source






Electromagnetic Propagation between Antennas Submerged in the
Ocean
Title Text
King, R. W. P., and Siegel, M.Author Text




Experiments are described for determining the distributions of current, the
driving-point impedance, and the electromagnetic fields characteristic of
dipole antennas immersed in the sea near the surface.  Measured and
theoretical results are compared at two frequencies with good agreement.







Accuracy of a Phase Method of Bearing Determination using Phased
Antenna Arrays
Title Text
Krasnenko, N. P., and Glazov, G. N.Author Text
IZV. Vuz RadioElectron (USSR), vol. 16, no. 7, pp. 41-6, July 1973.Source Text
Keyword Text
Results are given for the errors associated with space and time signal
fluctuations.  In a phase method of monopulse bearing determination;
balanced and weighted signal processing is considered.  The noise in the
channels is assumed to be independent.  Normal white noise, with given
dispersions and zero average values, the analysis is carried out for a given
correlation function of the signal, in an approximation to small apertures and
short time of the received signal (3 refs) antenna phase arrays; signal
processing; error analysis, antenna phased arrays; radio direction finding;
accuracy; phase method; monopulse bearing determination; balanced;
weighted signal processing.  (Abstract source unknown, formal literature,






Accuracy of phase direction finding by phased antenna arrays.Title Text
Krasnenko, N. P., Glazov, G. N.Author Text
Radioelektronika, Vol.16, No. 7, pages 41-46,  July 1973. Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text






Accuracy of a phase method of bearing determination using phased
antenna arrays
Title Text
Krasnenko, N. P., Glazov, G. N.Author Text
Radioelektronika, Vol. 16, No. 7, pages 41-6. Izvestiya Vysshikh Uchebnykh
Zavedenii. Translation: Radio electronics and Communication Systems; July,
1973.
Source Text
antenna phased arrays, error analysis, signal
processing, antenna phased arrays, radio direction
finding, accuracy, phase method, Monopulse  bearing
determination, balanced, weighted signal processing
Keyword Text
Results are given for the errors associated with space and time signal
fluctuations, in a   phase method of Monopulse bearing determination;
balanced and weighted signal  processing is considered.  The noise in the
channels is assumed to be independent, normal  white noise, with given
dispersions and zero average values.  The analysis is carried out  for a given
correlation function of the signal, in an approximation to small apertures and






Fine Structure of Jupiter's Decametric Source BTitle Text
Leacock, R. L., and Smith, A. G.Author Text







Polarization Effects on Direction Finding.  <NOTE> Final Technical
Report. 1 Apr 72-1  Jun 73
Title Text
Morgan, Lee A., Hicks, Philip A.Author Text
Technical Report from:  Teledyne/Micronetics, San Diego, Calif.  Report R14-
73-AFAL-TR-73-262, 155 pages; July, 1973.
Source Text
radio compasses, direction finding, direction finding,
polarization, radio interferometers, comparators, data
processing, experimental data, noise (radio), accuracy,
loop antennas,  aircraft antennas, errors, timing
circuits, switching circuits, tracking, phase shift
circuits, polarimeters, polarization tracking, NTISDODXD
Keyword Text
The results of an investigation of techniques to minimize or correct
polarization errors  in Direction Finding (DF) Systems are presented. Four
techniques are considered.   These are Flagging, Switching, Tracking, and
Polarimeter.  The flagging technique  senses situations when the polarization
error could be unacceptably large and notifies  the DF system of this fact. The
switching technique senses the field polarization and  chooses the one of two
receiving polarizations which is closest. The tracking technique  senses the
field polarization and adjusts the receiving antenna polarization to match.  The
polarimeter technique measures the field polarization and computes a
correction to  the DF output. The residual error after correction by these
techniques is analyzed and  numerical results for a phase interferometer
presented. For the purposes of evaluating  these residual errors, a randomly
polarized field (in the sense that there is no a priori'  knowledge of its
polarization), is assumed and the cumulative probability distribution  of the
errors computed. It is shown that all four techniques are capable of reducing
the  95% confidence level on the errors to a value consistent with other errors






A tuned loop antenna for VHFTitle Text
Prochazka, M.Author Text
Sdelovaci Technika, Vol. 21, No. 7, pages 246-7; July, 1973.Source Text
loop antennas, tuning, loop antenna, shunt or gamma
matching, direction finding system, probe, portable
receivers, printed circuits, VHF, tuning, varactor
Keyword Text
Basic relations of a loop antenna with a coaxial cable using the principle of
shunt or  gamma matching are presented and its construction using various
configurations is  discussed.  It is concluded that the antenna is particularly
suitable as a part of a simple  direction finding system or as a probe for a
measuring receiver.  As the antenna can be  tuned by a varactor it can be






Trends in avionics simplification for light utility aircraft.Title Text
Quinby, G. F.Author Text
American Institute of Aeronautics and Astronautics and Gosudarstvennyi
Komitet po Nauke  Tekhnike, USSR/US Aeronautical Technology
Symposium, Moscow, USSR, July 23-27, 1973, Paper. 7 pages, 1973.
Author employed:  NARCO Scientific Industries, NARCO Avionics Div., Fort
Washington, Pa.
Source Text
avionics, general aviation aircraft, light aircraft,
utility aircraft, air traffic control, aircraft
communication, area navigation, automatic flight
control, distance measuring equipment, flight  safety,
instrument landing systems, meteorological radar,
navigation aids, radar beacons, radio  direction finders
Keyword Text
The U.S. has developed an effective private civil air fleet for transportation and
other special  purposes partly because of the contribution to flight safety and
utility made by developments in  avionics.  The advent of the jetliner caused a
fundamental change in operating requirements and  this in turn greatly
increased the demand for ATC services.  Avionics function changes, design
trends in low cost VHF NAV/COM, and digital technology in ancillary avionics







A linear method of autonomous space navigation and guidanceTitle Text
Volokhov, IU. D., Kheifets, V. N.Author Text
Kosmicheskie Issledovaniia, Vol.11, pages 543-558, July - August 1973.Source Text
autonomy, interplanetary navigation, optical
measurement, radio navigation, spacecraft guidance,
automatic control, interplanetary spacecraft, space
exploration, space stations, trajectory  measurement
Keyword Text
Consideration of a system of autonomous navigation and guidance of
automatic interplanetary  stations (planetary probes) which combines long-
range radio measurements with autonomous  optical direction finders. The
navigation problem is solved on the basis of optical measurements  in the
sphere of action of the target planet by linear methods.  The linear methods,
in turn, are  based on the use of both optical autonomous measurements and
radio measurements from the  earth which serve as a priori data (a first
approximation).  Basic relations and simplified working  formulas are obtained
which make it possible to analytically determine the composition of the
measured parameters, the number and spacing of the measurements, and






Earth-Flattening Approximations in the Theory of Radio Wave
Propagation Near the Surface of the Earth
Title Text
Walker, A. D. M.Author Text




The propagation of radio waves round a spherical earth is treated by an
alternative to the common method of modified refractive index.  It is shown
that, in a spherically stratified isotropic medium, equations for the radial
dependence of the fields may be written in exactly the same form as those for
plane stratifications except that a constant, S is also appropriate for an
anisotropic medium to a good approximation.  (Author's Abstract, formal






HF/DF Techniques InvestigationTitle Text
Bailey, A. D., Dyson, J. D., and Ernst, E. W.Author Text
Report no. RRL No. 431, TR-ECOM-0125-1, Contract no. DAAB07-73-C-0125,
University of Illinois, Urbana, Illinois, August 1973.
Source Text
Keyword Text
The studies and investigations of HF interferometer radio direction finding and
radiolocation systems are being carried out under three tasks.  The specific
tasks are concerned with: (1) experimentally determined dynamic models of
the neighboring ionosphere via HF/SSL system capabilities.  (2) tactical
HF/SSL methods and techniques for multimode resolution and/or multipath
separation, and (3) systems engineering in support of tasks (1) and (2).  The
First Quarterly Report develops models and techniques that would solve the
first two task problems.  Modification of our pulsed vertical incidence
ionosonde made to permit sounding on fixed preassigned frequencies are
reported.  This latter capability is needed for collocated working of the







Measurement of the Dispersion of Waves in the IonosphereTitle Text
Brownlie, G. D., Dryburgh, L. G., and Whitehead, J. D.Author Text







Linear or Planar Retro directive Antenna System.  <NOTE> PatentTitle Text
Coleman, H. ParisAuthor Text
Department of the Navy, Washington, D.C. Report PAT-APPL-229 369-Patent-
3 754 258, 4 pages; August, 1973.
Source Text
antenna arrays, Retro directive steering, patents,
matrices (circuits), multiple beams  (radiation) , PAT-
CL-343-100-TD, NTISGPN
Keyword Text
The patent describes a method and apparatus for obtaining automatic Retro
directive  performance from a linear or planar electromagnetic antenna array.
The system may be  employed in an active or passive manner and
accomplishes selective retrodirectivity by  the manipulation of the beam
terminals on a multiple beam matrix.  Also, control of the  reradiated beam
pattern is possible. Furthermore, this Retro directive system can also  identify
the angle of incidence of any particular transmission, and may therefore be






Precision selenodesy via differential interferometryTitle Text
Counselman, C. C., III, Hinteregger, H. F., King, R. W., Shapiro, I. I.Author Text
Science, Vol. 181, No. 4101, pages 772-4; 24 August, 1973.  MIT,
Cambridge, MA.
Source Text
electromagnetic wave interferometry, Moon, radio
direction-finding, radio astronomy, precision
selenodesy, differential interferometry, astronomical
applications, accuracy,  tracking, telemetry
transmitters, instrumental errors, results,
development, use,  differential receiver, relative
locations, lunar surface, displacement uncertainties
Keyword Text
Recently (see abstr. A12627 of 1973) the authors described some
astronomical applications  of differential interferometry and the results from
tracking the Apollo 16 Lunar Rover.   The accuracy of this tracking and of
similar interferometric observations of ALSEP  telemetry transmitters was
degraded mainly by instrumental errors corresponding to  uncertainties of
tens of meters on the lunar surface.  The authors report the first results  from
the development and use of a new type of differential receiver to determine the
 relative locations on the lunar surface of two ALSEP transmitters.  This
receiver has made  it possible to reduce random and systematic instrumental
errors to nearly negligible  levels-the equivalent of displacement uncertainties






Home Ranges and Activity Patterns of Non-Migratory Elk of the Madison
Drainage Head as Determined by Biotelemetry
Title Text
Craighead, J. J., Craighead, F. D., Ruff, R. H., and O'Gara, B. W.Author Text




Contents primarily support the title of this monograph.  Biotelemetry, using
collar radio transmitters is utilized in determining the ranges of the elk.  More
descriptive information pertaining to the telemetry equipment is detailed in
monograph #32 by Craighead dated November 1972. (Authors' abstract,






Time Domain Analysis.  <NOTE> Final Report. Sep 72-Jun 73Title Text
Crone, Michael S., Foley, Donald H.Author Text
Final Report from:  Pattern Analysis and Recognition Corp., Rome, NY.
Report PAR-73-17-VOL-1-RADC-TR-73-247-Vol-1, 125 pages; August, 1973.
Source Text
direction finding, air strikes, time domain,
classification, emitters, position finding,  position
(location), simulation, real time, magnetic tape,
digital computers, pattern  recognition, acoustic
signatures, computer programs, flow charting,
subroutines, analog  systems, signals, computer
hardware, PDP 9 computers, NTISDODXD
Keyword Text
Under Contracts F30602-72-C-0027 and F30602-73-C-0070, Pattern Analysis
and  Recognition (PAR) Corporation has designed and simulated a six-class
classifier for  identifying targets of tactical interest based on their acoustic
signatures. The classes are:  wheeled vehicles, tracked vehicles, propeller
aircraft, rotary aircraft and jet-powered  aircraft. Background is rejected to
prevent false alarms. Design or training set  recognition rates on data
collected by RADC/OCDE under a wide variety of  environmental conditions
was 100%. Limited preliminary testing of the simulated  classifier has also






An Evaluation of Cawsey's Numerical Method for Wavefront AnalysisTitle Text
Gething, P. J. D.Author Text







Wave Polarization Measurements in HF Short Range Radio Location.
<NOTE>  Technical Report. No.45
Title Text
Glenn, Jr., William M., Bailey, Albert D.Author Text
Technical Report from:  Illinois University, Urbana Radiolocation Research
Lab.  Report RRL-PUB-436-UILU-ENG-73-2555, 67 pages; August, 1973.
Source Text
range finding, radio equipment, polarization, position
finding, high frequency, ionospheric  propagation,
angle of arrival ,NTISN
Keyword Text
Wave polarization measurements in HF radiolocation are often necessary but
not           sufficient per se for complete solution of the radiolocation problem.
There are cases where  the radio signals arrive via steeply down coming
paths. In these latter cases polarization  measurements alone may be
sufficient to fix the most probable range of the signal source.   The report
discusses the design, construction and testing of a radio polarimeter system
for  use in the neighborhood of 5 MHZ.  In addition to the three-orthogonal-
dipole-antenna  element array, it uses quadrature hybrids, a matched in gain
and phase triple-channel radio  receiver and associated logic to separate the
two characteristic polarizations.  The systems  are shown to be successful
when working under the conditions and constraints of the  design. Gravity
waves and traveling disturbances in the ionosphere will produce additional






Foremast Evaluation of Model 100 Direction Finder on Simulated Ship
Site
Title Text
Green, T. and Hixon, S. M.Author Text
Final Report, Southwest Research Institute, 3 August 1973.Source Text
Keyword Text
A full-scale destroyer mock-up available at Southwest Research Institute was
modified for installation of the Model 100 direction finder antenna on the
foremast top with the receiver and indicator in a screen room located aft at the
mock-up 01 level.  DF calibration curves were obtained over the 2-180 MHZ
range using SwRI-owned analog calibration equipment.  Both DF and sense
performance were evaluated at each frequency.  Bearing accuracy checks
were also performed in the .1-2 MHZ range.  DF performance was typical for a
dipole mode (i.e. simple loop and Adcock) direction finder installed on a
destroyer foremast site.  Sense performance was deficient in the HF range.






Homing in the Gray Wolf (Canis Lupus).  <NOTE> Technical Report.
1972-1973
Title Text
Henshaw, Robert E., Stephenson, Robert O.Author Text
Technical Report from:  Arctic Institute of North America, Office of Naval
Research, Arlington, Va. Report AINA-ONR-439:1, 7 pages; August, 1973.
Source Text
mammals, habitability, survival (general), homing,
senses (physiology), direction finding,  visual
perception, smell, response (biology), environments,
behavior, Alaska, reprints, wolves, captivity
Keyword Text
In a study of survival of laboratory-reared wolves on the arctic tundra, five 2-
year-old  wolves from the Naval Arctic Research Laboratory in Barrow,
Alaska, were released on  the south side of the Colville River near Umiat, 282
km southeast of Barrow. The results  indicate that captive wolves released in
the wild maintain their affinity for human  habitation and man-the-provider, and










Radio and Electron, vol. 43, no. 8, pp. 475-85, August 1973.Source Text
Keyword Text
Describes the development of a high-frequency spinning goniometer for use
as a direction finding unit on a wide-aperture circularly disposed aerial array.
The factors governing the design of the goniometer are presented and three
different prototypes are discussed.  The third being a miniaturized version (9
refs), goniometers, high frequency spinning goniometer; development;
direction finding unit; design; receiving systems; circularly disposed aerial











Radio and Electronic Engineer, Vol. 43, No. 8, pages 475-85; August, 1973.
Government Communications Headquarters, Cheltenham, UK.
Source Text
goniometers, high frequency spinning goniometer,
development, direction finding unit, design,  receiving
systems, circularly disposed aerial arrays
Keyword Text
Describes the development of a high-frequency spinning goniometer for use
as a direction  finding unit on a wide-aperture circularly disposed aerial array.
The factors governing the  design of the goniometer are presented and three






Phase Characteristics of Ionospherically-Propagated Radio WavesTitle Text
Rice, D. W.Author Text
Nature Physical Science, vol. 244, pp. 86-88, 6 August 1973.Source Text
Keyword Text
A large, sampled-aperture antenna array has been constructed near Ottawa,
Canada, for the high resolution study of HF radio propagation.  This new
system has permitted the measurement for the first time of detailed RF phase
characteristics of the diffraction pattern formed  on the ground by radio waves
obliquely reflected from the ionosphere.  Swept frequency continuous wave
(SFCW) signals were used, so that the received signal could be separated on
the basis of propagation delay into components or modes.  The complete
antenna system includes 90 elements in two orthogonal arrays; one array of
58 elements over an aperture of 1,181 m, the other of 32 elements over an
aperture of 236 m.  But for the results presented here, 32 elements equally
spaced in the 1,181 m aperture were used to form a linear, broad side array
perpendicular to a 911 km transmission path with a bearing of 49º 09' from
Ottawa.  The elements are elevated feed monopoles about 8.5 m high.
Provision has also been made for the substitution of the monopoles by loop
elements, for vertical  incidence studies later.  The limited results presented
here demonstrate the instantaneous differences in angle of arrival which occur
for the normal one hop ionospheric modes of propagation over an oblique
path.  From these and other data taken with the same equipment, it seems
that the received signal is usually resolvable into a relatively small number of
discrete signals.  The side-lobe levels indicate that any random component
must be at least 23 dB smaller than the discrete components.  Thus a ray
interference model better represents the data than a diffracting screen model,
in agreement with some recent vertical incidence results reported at Adalaide.
 The observation that the high angle F2 mode often exhibits a linear phase
front even when the lower time delay modes do not is further evidence that the
mechanism leading to distorted phase fronts is associated with phenomena
near the height of reflection, rather than diffraction effects below the height of
reflection, because the high angle F2 mode signal can pass through the
height region where the other modes are reflected, without itself being
significantly diffracted or otherwise distorted.  (Abstract taken from author's






Phase Characteristics of Ionospherically-Propagated Radio WavesTitle Text
Rice, D. W.Author Text
Nature Physical Science, vol. 244, pp. 86-87, August 1973.Source Text
Keyword Text
A large, sampled-aperture antenna array has been constructed near Ottawa,
Canada, for the high resolution study of HF radio propagation.  This new
system has permitted the measurement for the first time of detailed RF phase
characteristics of the diffraction pattern formed on the ground by radio waves
obliquely reflected from the ionosphere.  Swept frequency continuous wave
(SFCW) signals were used, so that the received signal could be separated on
the basis of propagation delay into components or modes.  (Abstract taken






Effect of background noise on phase ranging measurements in urban
vehicle monitoring  systems.
Title Text
Riter, StephenAuthor Text
IEEE Transactions on Vehicular Technology, Vol. VT-22, No.3, pages 81-85,
August 1973. Texas A&M University, College Station.
Source Text
radio direction finding, radar, vehicles, vehicle
locating systems
Keyword Text
The effect of background noise on the performance of phase-trilateration urban
 vehicle-monitoring systems is discussed.  An expression for the density
function of the  error as a function of such system parameters as carrier-to-






Comments on 'The Influence of Chordal Paths on Signals Propagating to
the Near Antipode of an HF Radio Transmitter'
Title Text
Albrecht, H. J.Author Text







Simultaneous Measurements of SW Signal Amplitude and Phase
Difference
Title Text
Andrusevich, L. K., Karpov, V. N., and Sheinman, D. I.Author Text







Irregularity Motions in the Polar IonosphereTitle Text
Basler, R. P., Scott, T. D., and Dupuy, R. L.Author Text
Radio Science, vol. 8, no. 8, 9, pp. 745-751, August-September 1973.Source Text
Keyword Text
The frequency spectrum of a CW HF radio signal transmitted from an aircraft
and propagated over a 1-hop path inside the polar cap was recorded for about
50 nighttime hr during August 1967.  Two different general types of
disturbance were observed in these records: (a) a diffuse spectral broadening
which was always present to some extent, even under quiet conditions, but
which on some occasions was increased by as much as a factor of 2; and (b)
discrete frequency anomalies, which were recorded at a rate of about two per
hour, and which generally appeared above the carrier frequency (about 9 MHz)
and decreased in frequency with a median slope of -2.2 Hz min-1.  These
discrete anomalies can be interpreted most satisfactorily in terms of Doppler-
shifted reflections from moving ionosphere irregularities.  On the basis of this
interpretation, the observations are taken to show that irregularity velocities
are often in the range from 0.5 to 1.0 km sec-1, with a preferred direction of
motion roughly toward the quadrant from geographic E to S and centered on
geomagnetic E.  However, the measurements were relatively insensitive to
geomagnetic N-S movements and to low velocities.  (Abstract source






Antenna Radiation-Pattern Measurement Using Model AircraftTitle Text
Carson, C. T., and Gladden, C. W.Author Text




It is shown that model aircraft can provide a useful method of on site
evaluation of antenna performance, with advantages of economy and speed
over existing antenna performance, with advantages of economy and speed
over existing antenna measurement methods.  Recommendations for further
development of this technique are also, included.  (Abstract source unknown,






Angle and Doppler Measurements of the Quasi-Coherent and Incoherent
Components of Microwave Transhorizon Signals
Title Text
Cianos, N. and Waterman, A. T. Jr.Author Text




This communication compares the differences between the quasi-coherent
and incoherent components of microwave transhorizon signals where the
differences are exhibited in the received-signal characteristics in several
respects: the distribution of the signal level, the shape of the antenna
response patterns, and the width of the RF Doppler spectrum.  These
differences are also accompanied by corresponding differences in the
meteorological profiles.  There is a clear implication that the atmospheric
structure giving rise to the transhorizon scatter of the propagated radio wave
is markedly different for each case.  The important point of this work is that
the distinctions between the quasi-coherent and incoherent components of
the signal are revealed in independently measure quantities.  (Abstract source






Low Frequency Radio Emission from Extensive Air ShowersTitle Text
Clay, R. W., Gregory, A. G., and Prescott, J. R.Author Text







Computer Analysis of the Fan Doublet AntennaTitle Text
Deadrick, F. J., Kirchofer, R., Landt, J. A., and Miller, E. K.Author Text
Lawrence of Livermore Laboratory, University of California, Livermore,
California, UCRL-74846, Sept. 25-27, 1973.
Source Text
Keyword Text
The EMP response of the fandoublet, an HF-VHF communications antenna
which resembles a bow tie viewed from broadside, has been measured using
a bionic simulator which produces a peak field strength at the antenna of
5,600 V/m.  Computations for comparison with the experimental data were
performed, modeling the antenna with an integral equation approach in the
frequency domain and Fourier transforming the data to the time domain to
determine the transient response of the antenna.  Results were obtained for
the antenna located in free space and over a finitely conducting ground plane,
the latter employing a modified image approach based upon the Fresenel
plane wave reflection coefficients to model the antenna-ground interaction.  In
both cases the exciting field was assumed to be a plane wave at broadside
incidence, having an estimated electric field based upon near ground
measurements of the tangential magnetic field.  Results of the calculations
are presented from comparison with the measurements.  The effect of the
ground-reflected field is also demonstrated.  Possible refinements in the
computer model that will more realistically analyze the antenna-biconic
system are discussed.  Finally, effects of various load conditions are
investigated using a time-domain integral equation approach.  (Abstract






Geometric Solution for Targeting Airborne DF (Direction Finding)
Resources.  <NOTE>  Master's Thesis
Title Text
Elfers, Glen EdwardAuthor Text
Master's Thesis:  Naval Postgraduate School Monterey, Calif.  109 pages;
September, 1973.
Source Text
direction finding, target acquisition, airborne,
detection, electromagnetic radiation, computerized
simulation, data processing terminals, graphics,
theses, computer programs,  computers, graphics,
scenarios, computer graphics, NTISN
Keyword Text
The ability of an airborne direction finding (DF) system to accurately fix target
emitters  depends heavily on the aircraft/target geometry and the duration of
target emissions.  Based on this, a computer model was developed to aid in
the study of the effects of  system parameters on fixing success and to help
in constructing a procedure for finding  Optimum search patterns. The
development of the computer model is traced from its  foundation in current
technology to its evolution into an interactive computer graphics  system.
With the computer model studies were made of the effect of one, two and
three  aircraft on fixing success. Also, simulation of DF missions using two
aircraft were used  to study the effects of target signal duration and target
position on fixing success. As a  result of the study a procedure using
interactive graphics was developed to find optimum  or near optimum patterns






Digital-Correlation Techniques in Radio ScienceTitle Text
Hagen, J. B., and Farley, D. T.Author Text
Radio Science, vol. 8, nos. 8, 9, pp. 775-784, August-September 1973.Source Text
Keyword Text
Various digital techniques for estimating the autocorrelation function of a
signal are analyzed, with emphasis on methods applicable to radio-astronomy
and incoherent-scatter studies of the ionosphere.  The importance of coarse
(one- or two-bit) quantization is stressed, as is the effect of over sampling, the
use of a sampling interval less than the inverse of twice the signal bandwidth.
For applications such as incoherent scatter in which the signal strength varies
with range (i.e., time), multi bit by one-bit multiplication combined with
oversampling is probably the optimum strategy, although it requires 32%
more integration time than the full multibit by multibit technique.  For very high
speed sampling of a signal of which the mean amplitude is constant, a three-
level by three-level technique offers many advantages.  It is nearly as simple
to implement as conventional one-bit correlation but requires considerably
less integration time to achieve equal statistical accuracy (only 26% more
than full multibit correlation, when sampled at twice the Nyquist rate, as
compared to 146% for a one-bit correlator with sampling at only the Nyquist







Synthetic Aperture Radar System Design for Random Field ClassificationTitle Text
Harger, R. O.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-9, no. 5,
pp. 732, September 1973.
Source Text
Keyword Text
The optimum design of synthetic aperture radar (SAR) systems intended to
classify randomly reflecting areas, such as agricultural fields, characterized
by a reflectivity density spectral density is studied.  Assuming areas of known
shape and location, the binary case, and a certain Gaussian signal field
property, and ignoring interfield interference, the problem solution is given.
The optimum processor includes conventional matched filter processing, but
is nonlinear; a coherent optical system realization is outlined.  The
performance is approximated using a x2 assumption and bounded by the
Cernov bound.  A fundamental design problem involves the system bandwidth
analogously, in a special case, as in diversity communication systems; a
solution is given based on the Cernov bound.  A set of summary design
curves is given and exemplified by a satellite SAR system design.  Also
discussed is the measurement of reflectivity spectral density amplitude with
imaging side looking (synthetic or "brute-force") radars and the maximum
likelihood estimator's accuracy and realization with a coherent optical
system.  It is also shown that a CW modulation is useable if the random
reflectivity is, effectively, isotropic.  Finally, the reflectivity density special
density amplitude, when constant over the spatial bandpass of the measuring
system, is related to the scattering cross-section density commonly







Analysis and Design of Circular Antenna Arrays by Matrix MethodsTitle Text
Harrington, R. F., and Sinnott, D. H.Author Text




The antenna arrays considered in this paper consist of identical parallel
dipoles equally spaced around and perpendicular to a circle.  Application of
the "method of moments" to the analysis problem yields a matrix description
of the array.  Economies of computation are achieved by exploiting the array
symmetries.  The matrix description of the array least to a network
description for feed design and a relationship between principal H-plane
pattern synthesis and pattern synthesis for an array of point source.  Some
classes of pattern synthesis problems are considered and calculated
examples presented.  (Abstract source unknown, formal literature, English






Technical Evaluation of Electronically Scanned TACAN Antennas.
<NOTE> Final  Report. Aug 72-Jun 73
Title Text
Himmelheber, P. A.Author Text
Final Report from:  Naval Electronic Systems Test and Evaluation Facility, St.
Indigoes, MD.  Report NESTEF-73-186, 32 pages; September, 1973.
Source Text
antenna arrays, electronic scanners, direction finding,
accuracy, radio navigation, errors,  radio compasses,
mechanical scanning, maintenance, attenuation, dipole
antennas,  digital systems, electronic switches,
switching circuits, antenna feeds, logic circuits,
amplitude modulation, cylindrical bodies, flight
testing, failure (electronics), aviation  safety,
azimuth, TACAN, NTISDODXD
Keyword Text
Two electronically scanned TACAN antennas were evaluated at Naval
Electronic  Systems Test and Evaluation Facility (NESTEF) to determine
performance  characteristics, monitoring techniques, sector scanning
capabilities, RF losses, and  azimuth accuracy degradation due to unwanted
variations in the RF current  distribution.  Antenna range tests and flight tests
were conducted on each antenna.   Test results indicate that a single
electronically scanned antenna can generate an  acceptable TACAN signal
over the entire TACAN frequency band; however, due to  the physical
characteristics, the azimuth accuracy does not equal that of a mechanical
rotating antenna. In addition, monitoring and maintenance techniques will
have to be  expanded. It is recommended that the electronically scanned
antennas undergo further  tests under the conditions outlined in this report






Atmospheric Gravity Wave Observations after the Solar Eclipse of June
30, 1973
Title Text
Klostermeyer, J., Rottger, J., and Schodel, J. P.Author Text







Implementation of a Tracking Mode RDF System with a CDAA.  <NOTE>
Technical  Report. No. 46
Title Text
Lee, Paul O., Ernst, Edward W.Author Text
Technical Report from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-438-UILU-ENG-73-2557, 51 pages; September, 1973.
Source Text
direction finding, radio equipment, radio compasses,
tracking, antenna arrays, antenna  feeds, radio
interception, alignment, boresighting, electronic,
scanners, phase      measurement, radio receivers,
digital computers, computer programs, input output
devices, interfaces, servomechanisms, gates (circuits),
calibration, decoding, circularly disposed antenna
arrays, PDP 11 computers, computer hardware, computer
programs, NTISDODXD
Keyword Text
A tracking mode Radio Direction Finding system using a Circularly Disposed
Antenna  Array has been implemented. The hardware essential to the
tracking mode operation is  described. The software used by the PDP-11
computer to control the tracking mode  operation is described.  Experiments
are performed with the tracking mode system and  experimental data show






Stress field obtained for two regions from weak earthquake data
recorded at a single  seismic station
Title Text
Li Chin-Tsu, Wang Tze-Kao, Chia Yun-Nian, Chin Ya-MinAuthor Text
Acta Geophysical Sinica, Vol. 16, pages 49-61; September, 1973.Source Text
geophysical techniques, seismology, stress measurement,
stress field, weak earthquake data, Hopeh Province,
China
Keyword Text
A method for determining the stress field of a region from weak earthquake
data recorded  at a single station located in the same region has been
described.  The results of applying  this method to two regions in Hopeh







Mapping of North Atlantic Winds by HF Radar Sea Backscatter
Interpretation
Title Text
Long, A. E., and Trizna, D. B.Author Text




This work presents preliminary results on attempts to map winds of a storm
at long range (500 to 1000 nmi) over a large area (105 mi2) in the North
Atlantic from the U. S. Naval Research Laboratory, HF radar research
facilities at Chesapeake Beach Md. It appears that the short time response of
the sear surface to local winds can be mapped by the analysis of a matrix of
range-azimuth records containing frequency power spectra of HF radar
signals backscattered from the sea surface via the ionosphere.  This paper
presents such a map based upon the ratio of the strengths of the first-order
contributions to the backscatter spectrum (the approach-recede first-order
Bragg lines) and is compared qualitatively with a U.S. Weather Bureau map of







An Optimum Interference Detector for DABS (Discrete Address Beacon
Systems)  Monopulse Data Editing.  <NOTE> Technical Note
Title Text
McAulay, R. J., McGarty, T. P.Author Text
Massachusetts Institute of Technology, Lexington Lincoln Lab.  Report TN-
1973-48-ESD-TR-73-253, 38 pages; September, 1973.
Source Text
radar beacons, electromagnetic interference, Monopulse
radar, multipath transmission,  detectors, azimuth,
false alarms, detection, DABS (discrete address beacon
systems), discrete address beacon systems, ATCRBS (air
traffic control radar beacon systems), air traffic
control radar beacon systems, NTISFAA
Keyword Text
In the application of the Discrete Address Beacon System (DABS) concept to
Air Traffic  Control (ATC) surveillance, estimates of aircraft position must be
made using as few  replies as possible, preferably one. This requires the use
of Monopulse techniques.  Since  the beacon system provides high signal-to-
noise ratios (SNR) the fundamental limitation  to direction finding (DF)
performance is due to externally generated interference from  multipath
signals and from the present Air Traffic Control Radar Beacon System
(ATCRBS) Since there are many bits in any one DABS reply it should be
possible to  generate an accurate azimuth estimate if those that bear
interference could be detected and  deleted from the sample. In the report, the
generalized likelihood ratio test is used to  derive an optimum interference
statistic. The detector performance is then analyzed in  detail with respect to
its dependence on SNR, interference-to-signal ratio (ISR) on the  relative
phase between the target and interfering signals.  It is shown that good
detection  performance can be obtained if the phase difference between the






MLS (microwave landing system) navigation, guidance, and controlTitle Text
Neal, G. L.Author Text
Journal of the Institute of Navigation, Vol. 20, No. 3, pages 230-44; Fall, 1973.
Collins Radio Co., Cedar Rapids, Iowa.
Source Text
aerospace control, position control, radio direction-
finding, radio navigation, microwave landing system,
terminal area navigation tool, vehicle guidance,
position  control feedback element
Keyword Text
This paper discusses application of the microwave landing system as a
terminal area  navigation tool, as an aid to vehicle guidance, and as a position
control feedback element.   These aspects of the general problem of terminal
area navigation using the microwave  landing system as a ground based aid
are discussed from a flight control engineer's  viewpoint with the emphasis on
subtleties of the system characteristics that can greatly  impact its eventual
usefulness.  Safety in flight is discussed with respect to guidance
requirements for separation, control requirements for monitoring, and integrity






Further Results on Multipath Angle Error Reduction Using Multiple-
Target Methods
Title Text
Peeples, Payton Z. Jr.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-9, no. 5,
pp. 654-659, September 1973.
Source Text
Keyword Text
The two-target technique proposed by the author in an earlier paper for
reducing radar multipath angle tracking errors has been simulated on a digital
computer assuming an actual closed-loop system.  When tracking with
noise, the technique provides angle error performance which compares quite
favorably with the expected performance given.  Furthermore, the large bias
errors usually encountered in normal Monopulse systems at low elevation
angles are removed.  Results of typical tracks are given, both for the method
shown previously and for a modified version of the method which applies
primarily to shipboard radar systems.  Some results on loss of lock are also






Further Results on Multipath Angle Error Reduction Using Multiple-
Target Methods
Title Text
Peyton, Z. P.Author Text
IEEE Transaction on Aerospace and Electronic Systems,  vol. AES-9, no. 5,
pp. 654, September 1973.
Source Text
Keyword Text
The two-target technique proposed by the author in an earlier paper (1) for
reducing radar multipath angle tracking errors has been simulated on a digital
computer assuming an actual closed-loop system.  When tracking with
noise, the technique provides angle error performance which compares quite
favorably with the expected performance given in (1).  Furthermore, the large
bias errors usually encountered in normal monopulse systems at low
elevation angles are removed.  Results of typical tracks are given, both for the
method of (1), and for a modified version of the method which applies primarily
to shipboard radar systems.  Some results on loss of lock are also







On the Passive Resolution of Broadcasting Targets With a Monopulse
Antenna
Title Text
Scholtz, R. A.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-9, no. 5,
pp. 643, September 1973.
Source Text
Keyword Text
This paper indicates a basic constraint on angular resolution of targets using
monopulse measurements.  The specific case at hand is the angular
resolution of several broadcasting targets by a passive, standard, four-horn
amplitude monopulse system.  It is shown that when all broadcasting targets
emit spectrally equivalent wide-sense stationary signals and the antenna and
target geometry are fixed, the signals presented to the radar signal processor
are equivalent to those of a canonical complex of three broadcasting targets,
one at an arbitrary angle θT, one at a null of the sum channel pattern, and one
at a null of the difference channel pattern.  In the case of broadband flat
spectral transmission, two of the tree targets in the canonical complex cannot
be distinguished from receiver noise.  A simple method for determining the
angle (or angles) at which a monopulse antenna will attempt to track a
broadcasting target complex is presented.  Generalizations of this theory to
active and/or more complicated monopulse systems are possible.  (Abstract






Two Frequency Radar Interferometry Applied to the Measurement of
Ocean Wave Height
Title Text
Weissman, D. E.Author Text




A technique is developed for measuring the rms wave height averaged over an
area of the sea that is much greater than any horizontal scale of the surface
waves.  The method involves a nadir looking radar which transmits and
receives two monochromatic signals simultaneously.  Signal processing at
the receiver involves the computation of the correlation between the two
returning signals as a function of their variable frequency separation.  The
cross correlation between the amplitude and phase functions of the individual
returning carriers depends on the distribution of discrete scattered along the
direction of propagation.  This information can be used to determine the rms
surface elevation (about the mean); it does not depend on the temporal or
spatial frequency spectrum of the wave height or slope.  Under conditions
which are typical for a microwave signal being normally incident and reflected
by the sea, the two frequency correlation function R(∆k) is seen to be equal
to the characteristic function of the surface elevation of specular points.
Laboratory measurements have been conducted on wind driven waves, and
the measured correlation function compares favorably with the theory
developed here.  (Abstract source unknown, formal literature, English






Ray Tracing Synthesis of HF Radar Signatures from Gaussian Plasma
Clouds
Title Text
Allen, E. M., Rao, P. B. and Thome, G. D.Author Text
Radio Science, vol. 8, no. 10, pp. 857-868, October 1973.Source Text
Keyword Text
HF radar signatures have been synthesized from a time-dependent Gaussian
ion cloud using a three-dimensional ray-tracing program that can take into
account both electron collisions and the earth's magnetic field.  The ion cloud
model is based on the theory of ambipolar diffusion and the model parameters
are based upon the observations made during a barium cloud testconducted
at White Sands, New Mexico.  Ray-tracing results have been generated for
both ordinary (O) and extraordinary (X) modes as well as for the "no-field"
case.  The results, presented in the form of a time-history of the Doppler shift
and the scattering cross section, are found to be quite similar for all three
cases.  Relative to the O mode, the X-mode variations lag in time and obtain a
maximum cross section which is greater only by about 2 dB.  The variations
for the no-field case fall in between that of the O and X, but closer to the O
mode.  The results show that the cloud is extremely defocussing with an
estimated defocussing factor (relative to free space) for the X mode increasing
from 7.6 X 103 to 1.85 X 107 over the interval 5 to 190 sec of cloud's life.  The
ray-tracing signatures are compared to those synthesized by means of a hard
expanding ellipsoid method with a view to evaluating the importance of
underlying ionization.  The effects are found to be such as to introduce a
significant time lag in Doppler history and to cause a cross section reduction
by a factor that builds up with time from 5 dB to more than 30 dB.  A
comparison drawn between the observed and the ray-tracing signatures leads
to the conclusion that good agreement between the two can be expected only
when the clouds experience either slow or no deformation and striation but








Arendt, P. R.Author Text
Institute For Exploratory Research - Electromagnetic Transmission Research
Area, Memorandum, 16 March 1971.
Source Text
Keyword Text
Subject:  Random deviation of phase measurements and angle of arrival
observations; (1) It is widely assumed that a measurement of ionospheric
effective tilt can be achieved by the method of closely spaced receivers
(antennas) and an analysis of reflected pulsed signals' phase and amplitude.
One of the prerequisites of this method is the condition that phase
comparison is unambiguous between any two antennas of the three of four
antennas in use.  Obviously, multiple reflections received at the same
antenna disturb phase and amplitude measurements.  The question has been
raised whether and how much those multiple reflections affect the raw data
input at the various receivers.  This memo aims at an estimate of this effect.
The applied computation method is shown in the Appendix.  (2) The result of
the reported calculations can be condensed as follows:  (a) the method is
nearly flawless for a quiet ionosphere; (b) the possible error depends upon the
size of the ionospheric irregularities seen by the various signals forming the
composite signal at each antenna; small size, that is many irregularities per
unit path length, are more disturbing than large size irregularities; for large
size irregularities (larger than 1000 meters) the applicability of the method is
restored for otherwise disturbed ionospheric conditions; (c) the possible error
is proportional to the deviation of the electron density as seen by the signal
along its path; (d) the possible error is smaller for higher frequencies (e.g. 6
MHz) in comparison to the error at lower frequencies e.g. 3 MHz; (e) The
computed deviations are contained in Table I which gives the RMS deviation of
the angle of arrival.  Corresponding values for the phase-difference deviations
are obtained from Table I by multiplication with the factor 2π (=6.3).  (3)
Conclusion:  The method is applicable for quiet and medium-disturbed
ionospheres.  Caution is indicated for the evaluation of 4 or 3 MHz or lower
frequencies data when small size irregularities (500 m and below) must be
assumed.  Phase comparison between two antennas is possible under all
conditions for which the angle in Table I is smaller than 57 degrees (i.e. phase
deviations remain below 360 degrees).  (Author's memorandum, English






The Log-Periodic Array at the Clark Lake Radio ObservatoryTitle Text
Erucjsibm W, C., and Kuiper, T. B. H.Author Text
Radio Science , vol. 8, no. 10, pp. 845-853, October 1973.Source Text
Keyword Text
A log periodic array, three km in length, is operating at Clark Lake Radio
Observatory.  It makes one-dimensional sweeps of the solar brightness
distribution in the frequency range 20 to 65 MHZ once per sec.  The phasing
of the array and the receiving system are described, as well as how the
dynamic spectra are analyzed for the positions of solar radio sources.
Simultaneous measurements at many frequencies enable the observer to
remove the effects of ionospheric refraction and to obtain fundamental
positions to an accuracy of about one arc min at decametric wavelengths.
Fundamental positions are given for Cassiopeia A.  (Abstract source






Electromagnetic direction finding experiments for location of trapped
miners.
Title Text
Farstad, A. J.Author Text
IEEE Transactions on Geoscience Electronics, Vol. GE-11, No. 4, pages 178-
185, October 1973.
Source Text
mine rescue, direction finding systemsKeyword Text
Direction finding techniques for determining the position on the surface
directly above  a small electromagnetic (loop) transmitter were tested at two
hard rock mines and two coal  mines.  The actual locations of the
underground transmitters in each case were projected  to the surface using
mine maps and conventional surveying techniques.  A crossed loop  direction
finding receiver was developed to respond to the magnetic field.  A null in the
horizontal magnetic field was used to identify the surface location directly
above the  transmitter.  Evaluation of this system at five locations in the four
mines revealed  location errors of 13, 7, 3, 2, and 0.5 m, respectively.
Theoretical computations of  magnetic field strengths based on transmitter
frequency, ground conductivity and  transmitter depth are shown along with
measured profiles for two of the four mines  visited.  The effects of uniformly
sloping terrain and dipole tilt are also examined  theoretically and the results
are shown to be consistent with the field measurements made  under these
conditions.  Using known theoretical corrections for hill slope, it is shown
that the measured source location can be improved to where it is within three






A Method for the Determination of the Direction of Incidence of Sky
Waves
Title Text
Fischer, F. A., Gabler, H., and Wachtler, M.Author Text




A method is described for the determination of the direction of incidence of
sky waves by means of a twin channel direction finder and a DF antenna
system consisting of two vertical frames arranged rectangularly and one
horizontal frame, owing to this method it is possible to take error-free bearings
at any state of polarization of the sky waves even when they are reflected on
the ground, by means of simple measures in the antenna circuits.  The DF
procedure and its plain criterion, I.E. the line indication in the DF azimuth, are
clearly explained at optionally chosen field configurations.  Both for an elliptic
and a linear polarization.  Be means of the screen indications obtained with a
visual radio direction finder ( 1 refs).  Radio-direction finding; receiving
antennas; directive antennas, Sky-waves; twinchannel direction finder; visual
radio direction finder; antenna.  (Abstract source unknown, formal literature,






A method for the determination of the direction of incidence of sky
waves
Title Text
Fischer, F. A., Gabler, H., Wachtler, M.Author Text
Archiv fur Elektronik und Uebertragungstechnik, Vol. 27, No. 10, pages 439-
43; October, 1973.
Source Text
directive antennas, radio direction-finding, receiving
antennas, sky waves, twin channel direction finder,
visual radio direction finder, antenna
Keyword Text
A method is described for the determination of the direction of incidence of
sky waves by  means of a twin channel direction finder and a DF antenna
system consisting of two  vertical frames arranged rectangularly and one
horizontal frame.  Owing to this method  it is possible to take error-free
bearings at any state of polarization of the sky waves even  when they are
reflected on the ground, by means of simple measures in the antenna
circuits.  The DF procedure and its plain criterion, i.e. the line indication in the
DF  azimuth, are clearly explained at optionally chosen field configurations,
both for an elliptic  and a linear polarization, by means of the screen






New Mixer Designs Boost D/F PerformanceTitle Text
Gerst, C. W., Jr.Author Text







New mixer designs boost D/F performanceTitle Text
Gerst, C. W., Jr.Author Text
Microwaves, Vol. 12, No. 10, pages 60, 62-4, 66, 95; October, 1973 .Anaren
Microwave Inc., Syracuse, NY.
Source Text
mixers (circuits), radio direction-finding, radio
receivers, mixer designs, low conversion loss,
direction finding systems, wide dynamic range,
direction finding  performance, electronic warfare
receivers, ECM,, electronic counter measures, DC load
line  optimization, spurious signal reduction, wide
band systems, types of mixer, wide bandwidths
Keyword Text
Discusses the use of an optimized d.c. load line to give low conversion loss
and spurious signals over  wide bandwidths.  This is important in wide-band
ECM direction finding systems which must operate  over a wide dynamic










Northrop Corp., Electronics Division, Hawthorne, Calif.  Report NORT-73-48-
Vol. 8, 20 pages; October, 1973.
Source Text
omega navigation, computer programs, navigation
computers, radio navigation,  subroutines, position
finding, submarines, very low frequency, radio
receivers, input output  processing, velocity,
direction finding, data bases, AN/BRN-7, NTISDODXA
Keyword Text
This volume describes the Subprogram designated as Navigation, which has






Electromagnetic Direction Finding Experiments for Location of Trapped
Miners
Title Text
Olsen, R. G. and Farstad, A. J.Author Text
IEEE Transactions on Geo Elect., vol. GE-11, no. 4, p. 178, October 1973.Source Text
Keyword Text
Direction finding techniques for determining the position on the surface
directly above a small electromagnetic (loop) transmitter were tested at two
hardrock mines and two coal mines in the fall of 1971.  The actual locations of
the underground transmitters in each case were projected to the surface
using mine maps and conventional surveying techniques.  A crossed loop
direction finding receiver was developed to respond to the magnetic field.  A
null in the horizontal magnetic field was used to identify the surface location
directly above the transmitter.  Evaluation of this system at five locations in
the four mines revealed location errors of 13 meters, 7 meters, 3 meters, 2
meters and 9.5 meters respectively.  Theoretical computations of magnetic
field strengths based on transmitter frequency, ground conductivity and
transmitter depth are shown along with measured profiles for two of the four
mines visited.  The effects of uniformly sloping terrain and dipole tilt are also
examined theoretically and the results are shown to be consistent with the
field measurements made under these conditions.  Using known theoretical
corrections for hill slope, it is shown that the measured source location can
be improved to where it is within three meters of the actual location.  (Authors'










Soc. Marcel Dassault, Paris, France, Automatisme, Vol. 18, No. 10, pages
341-7; October, 1973.
Source Text
encoding, mobile radio systems, radio direction-
finding, vehicles, coded transmissions, mobile radio
communications, vehicle location, digital transmission
technique
Keyword Text
During recent years the networks providing radio communications between a
fixed station  and mobile units have expanded considerably.  The problems
relating to the saturation of  allocated frequency bands and the increase in the
volume of traffic being handled can be  solved by the use of digital
transmission technique adapted to the radio-telephone  equipment of the
networks.  Different methods of coded transmission are available  depending
on the nature of the data to be transmitted.  The S.L.A.V.E. system, used to
automate the location of vehicles equipped with radio telephones from a
central station,  is one such example.  It employs an additional coded







Bearing Deviation Indicator.  <NOTE> Patent (PT)Title Text
Tatge, Robert B., Wells, Richard J.Author Text
Department of the Army Washington D C.  Report PAT-APPL-122 511-Patent-
3 763 465, 4 pages; October, 1973.
Source Text
acoustic detectors, direction finding, patents, bearing
(direction), errors, acoustic arrays, signal
processing, PAT-CL-340-16-R, NTISGPA
Keyword Text
The patent describes an improved bearing deviation indicator for detecting and
tracking  noise sources such as, for example, those produced by vehicles.
The device comprises  a rotatable acoustic array which generates electrical
analogs of the noise waves which are  coupled to novel signal processing
means which produce signals indicative of alignment  of the acoustic array
with the noise source or deviation of the acoustic array from the  noise
source. The signals are coupled to servo means which in response thereto






Ionospheric Tilts and Tids Near the Magnetic EquatorTitle Text
Treharne, R. F.Author Text
WRE-TM-A239 (AP), October 1973.Source Text
Keyword Text
A few observations made near the magnetic dip equator show daytime tilts in
the F region of the ionosphere to the east and which reverse direction at
sunset.  During the evening, if spread F is absent, large steady tilts which
peak at 2100 hours local time are seen, north in winter, east and west in
summer.  In addition the effects of TID's may be seen to be superimposed on
the post sunset peak.  The direction, speed, wavelength and amplitudes of
these TID's may be seen to be superimposed on the post sunset peak.  The
direction, speed, wavelength and amplitudes of these TID's have been
estimated by single station method.  These results were presented at a
conference in Cheltenham, England in May 1973.  (Author's Abstract, formal






1000 kW solar furnace of the Centre National de la Recherche
Scientifique (CNRS).
Title Text
Trombe, F., LePhat Vinh, A.Author Text
Revue Internationale des Hautes Temperatures et des Refractaires Vol. 10,
No. 4, pages 199-204, October - December 1973.
Source Text
furnaces, solarKeyword Text
The CNRS solar furnace installed at Odeillo in the Pyrenees consists
principally of a set  of automatic direction finding mirrors which reflect a
parallel approximately 2000 m**2  diameter light beam to the south.  This
beam is intercepted by a parabolic reflector of  the some area which focuses
the radiation toward the north.  The specific design features  and operation of







Feasibility Study of the Wavefront Sampling Technique for GCA
Application. <NOTE> Final Report. May 72-May 73
Title Text
Weisbrod, Steven, Hicks, Philip A., Morgan, Lee A.Author Text
Final Report from:  Teledyne/Micronetics, San Diego, Calif.  Report R15-73-
RADC-TR-73-302, 106 pages; October, 1973.
Source Text
ground controlled approach radar, phased arrays,
aircraft landings, direction finding,  information
theory, sampling, waveforms, angle of arrival, radar
tracking, antenna  radiation patterns, L band, X band,
low altitude, interferometers, radar antennas,
multipath transmission, computerized simulation, horn
antennas, feasibility studies, NTISDODXD
Keyword Text
The study reported here was an experimental effort to establish the feasibility
of  utilizing the Wavefront Analysis through Spatial Sampling (WASS) to
upgrade the  Ground Control Approach capabilities to handle incoming aircraft
under conditions of  near zero visibility.  The WASS operates on the principle
of measuring spatial  variation of the amplitude and phase of the incident
wavefront and using this  information to resolve and identify the amplitudes,
relative phases, and angles of  arrival of the direct and the ground-reflected
components of the incident signal. The  WASS technique can be used
passively by making use of transmissions from the  aircraft, or actively, by
making use of skin reflection from a radar. The experiments  described in this
report were performed at 3,000 MHZ over water. Both pulsed and  CW signals














Observations in the northern hemisphere of the amplitude fluctuations of radio
signals from satellites and radio stars being used as a data base, a model is
sketched of the high-latitude F layer irregularity region.  On the night side,
irregularity intensity increases from a low level at its equatorward boundary
position of 57 degrees at 2200 hours LT to a higher level within the auroral
oval.  A high level of irregularity intensity exists over the corrected
geomagnetic pole.  However, the data base for quantitative measurements at
latitudes poleward of the auroral oval is small.  On the day side the
scintillation boundary is in the region of 70 degrees for quiet to moderate
magnetic conditions.  During all hours an increase in magnetic activity brings
on deeper fading across the entire high-latitude region, from the equatorward
scintillation boundary to the geomagnetic pole.  Precipitation of electrons with
energies of the order of a few hundred electron volts is not thought to be the
mechanism for the production of small-scale irregularities.  In this energy
range, electron precipitation shows a low occurrence in the polar cavity,
whereas scintillations remain high in this region.  Measurements of supra
thermal electrons show polar patterns closer to the scintillation observations
than measurements of high-energy electrons.  Irregularities observed in
satellite observations of the thermal electrons (R. Sagalyn, private
communication, 1973) at high latitudes including polar areas show
geomagnetic occurrence patterns similar to those shown in this paper.  In
their measurements of turbulent isotropic electric fields at 400 km Kelley and
Mozer (1972) have found variations with latitude in the boundary region, the
auroral oval, and over the pole that resemble the scintillation variations of this







National Radio Navigation Symposium Proceedings, 1973.Title Text
AnonymousAuthor Text
National Radio Navigation Symposium Proceedings, November 13-15 1973,
Washington, DC. Published by Institute of Navigation, Washington, D.C., 239
pages, 1973.
Source Text
navigation, radio navigation, air navigation, ships,
navigation systems, military  aviation, radio direction
finding, Loran C, Loran D, Omega navigation systems,
position locating and reporting,  automatic vehicle
monitoring
Keyword Text
This publication includes 38 addresses and papers concerned with navigation
(primarily  radio-aided) on waterways and in the air, and the related concept of
position locating and  reporting as applied to land vehicles and personnel.
The sessions included civil and  military requirements, applications and
systems (particularly LORAN C, LORAN D and  OMEGA), user requirement
and selection of systems, and navigation systems  implementations.  Thirty-






A Multipath Fading Simulator for Mobile RadioTitle Text
Arredondo, G. A., Chriss, W. H., and Walker, E. H.Author Text




A simple device to simulate the Rayleigh distributed fast fading encountered
in mobile radio is described and evaluated.  The Rayleigh envelope statistics
are obtained by adding two, independent Gaussian noise sources in
quadrature.  The theoretical spectrum of the received signal is approximated
by shaping the spectrum of the noise sources with filters.  A design is given
whose performance is shown to agree very closely with theory.  (Abstract






Accuracy in calculating the angle of arrival of radio wavesTitle Text
Barabashov, B. G., Mal'Tseva, O. A.Author Text
Geomagnetism i Aeronomiia, Vol. 13, pages 1124, 1125, November -
December 1973.  Authors employed: Rostovskii-na-Donu Gosudarstvennyi
Universitet, Rostov, USSR
Source Text
incident radiation, ionospheric propagation, radio
reception, sky waves, transmission loss, error
analysis, group velocity, isotropic media, wave
propagation
Keyword Text
A previous study by Kerblai et al.  (1971) has shown that the error in radio-
wave angles of arrival  calculated by the method of transmission curves
increases with increasing skip distance for  single-hop paths.  The present
work compared arrival angles calculated by the methods of  transmission
curves with corresponding values obtained by calculating the actual wave
trajectories  in a spherically stratified, non-absorbing isotropic ionosphere.
Attention is given to the effects of  deviations of atmospheric parameters from
the average values used to calculate the transmission  curves.  Factors
responsible for the errors are described along with corresponding






A Computer Program for the Rapid Prediction of Angles of Arrival of HF
Radio Waves. <NOTE> Technical Note No. 26
Title Text
Beckwith, Ray I.Author Text
Technical Note from:  Illinois Univ Urbana Radiolocation Research Lab.
Report RRL-PUB-442-UILU-ENG-73-2560, 116 pages; November, 1973.
Source Text
direction finding, computer programs, angle of arrival,
radio waves, ionospheric  propagation, high frequency,
three dimensional, models, mathematical prediction,
NTISDODXD
Keyword Text
A computer program has been developed for the implementation of a three-
dimensional  predictive model for high-frequency ionospheric propagation
effects.  This program has  been employed for the rapid calculation of path
deviation effects arising from large-scale  temporal and geographic variations
in the ionospheric structure.  The characteristics and  capabilities of this







Intermodulation Interference in Mobile Multiple-Transmission
Communication Systems Operating at High Frequencies (3-30 MHZ)
Title Text
Betts, J. A., and Ebenezer, D. R.Author Text
Proc. IEEE, vol. 120, no. 11, pp. 1337, November 1973.Source Text
Keyword Text
Nonlinear responses in the transmitters, antennas and surroundings of a
mobile multiple-transmission communication system give rise to
intermodulation interference to the desired weaker signals at the receiver.
The major sources of nonlinearity, for various transmitter configurations such
as narrowband and wideband, have been identified.  Laboratory-based
experiments supporting the field trial work have investigated the nonlinear
behavior of ferromagnetic materials from the standpoint of surface preparation
and chemical composition.  Emphasis has been given to the shipborne







Multiple-Transmission Communication Systems Operating at High
Frequencies (3-30 MHZ)
Title Text
Betts, J. A., and Ebenezer, D. R.Author Text
Proceedings of the Institution of Electrical Engineers, pp. 1337-1344, vol.
120, no. 11, November 1973.
Source Text
Keyword Text
Nonlinear responses in the transmitters, antennas and surroundings of a
mobile multiple-transmission communication system give rise to
intermodulation interference to the desired weaker signals at the receiver.
The major sources of nonlinearity, for various transmitter configurations such
as narrowband and wideband, have been identified.  Laboratory-based
experiments supporting the field trial work have investigated the nonlinear
behavior of ferromagnetic materials from the standpoint of surface preparation
and chemical composition.  Emphasis has been given to the shipborne







review and applications of VLF and LF transmissions for navigation and
tracking.
Title Text
Beukers, John M.Author Text
National Radio Navigation Symposium Proceedings, Washington, DC, pages
103-116, November 13-15 1973. Published by Institute of Navigation,
Washington, DC., 1973.  Author's company:  Beukers Lab, Inc, Bohemia,
NY.
Source Text
radio navigation, radio direction finding, radio
transmission, propagation effects, DECCA navigation
system, Loran C, Omega navigation system, hyperbolic
navigation  systems
Keyword Text
A review of existing Very Low Frequency and Low Frequency transmissions
that can  be used for navigation, position and location, tracking and
rendezvous is given.  This  includes the USSR Loran-C system, the USSR
Very Low Frequency navigational aid  (VLF), the international Omega system,
the U.S. Navy VLF communications and  navigation system, and those
transmissions employed in the international time  dissemination network.
The characteristics of these various systems are discussed in  relation to
various applications.  The potential and limitations to accuracy of the various
systems are presented.  Among the applications discussed is the use of
retransmission  techniques for positioning of remote objects and differential
techniques for enhancing  accuracy.  A piece of equipment is described
which has been designed to utilize signals  transmitted by the various
navigation systems and an intermix of these transmissions.   The
simultaneous use of two or more systems to remove ambiguity and determine
 absolute position is described.  It is concluded that the VLF and LF







Relationship between HF Absorption at Vertical and Oblique IncidenceTitle Text
Bradley, P. A., and George, P. L.Author Text
Proceedings of the IEE, vol. 120, no. 11, November 1973.Source Text
Keyword Text
Calculations are made of the absorption, in model ionospheres, by a phase-
integral method, at vertical incidence and by 3-dimensional ray tracing at
oblique incidence.  The results are used to derive an imperial relationship for
the variation of the absorption with path obliqueness, to an accuracy
considered adequate for the prediction of the performance of hf
communication circuits.  The relationship takes into account both
nondeviative and deviative absorption, and includes the effects of the Earth's
magnetic field and is applicable to both E and F modes.  It is shown to be
more accurate than three other expressions currently in use.  (Abstract






Single Frame Wavefront Analysis R Webber's EvaluationTitle Text
Cawsey, D.Author Text







Comparison of Automatic Vehicle Tracking Systems.Title Text
Chambers, F. J., Stapleton, R. S.Author Text
Teledyne Syst Co, Northridge, Calif., National Radio Navigation Symposium
Proceedings, Washington, DC, pages 71-84, November 13-15 1973.
Published by Institute of Navigation, Washington, DC, 1973.
Source Text
transportation, traffic control, radio direction
finding, automatic vehicle monitoring, Loran C, Omega
navigation system, RF trilateration  location,
hyperbolic navigation systems
Keyword Text
Systems are considered which can report the position of a number of vehicles
 (ground borne, seaborne and airborne) to a central location.  Stated user
requirements are  summarized as determined by the Urban Mass
Transportation Administration of the  Department of Transportation, St.
Lawrence Seaway Authority, Forestry Service,  Railroads and others,
including positioning accuracy, number of vehicles to be handled
simultaneously, coverage area and implementation and operating costs.  A
comparison  of several technologies is presented.  A very brief description of
each system, including  LORAN C, Differential Omega, RF trilateration, sign-
post and dead reckoning is  presented with a comparison of the advantages
and disadvantages in view of the user  requirements.  Implementation and
operating costs of the different systems are compared,  and overall efficiency
is compared; i.e. cost per user, rf spectrum efficiency, etc.  It is  concluded
that a LORAN C Automatic Tracking System is the most efficient alternative
to the requirement for an automatic vehicle positioning system.  A description
of a  LORAN C System briefly describes the major system components.
Implementation and  operating costs are presented.  The solution to the two
prime problems of a LORAN  AVM System are described - namely a low-cost







Characteristics of a Horizontal Circular Loop Antenna Over a
Multilayered, Dissipative Half-Space
Title Text
Chang, David C.Author Text
IEEE Trans., vol. AP-21, no. 6, pp. 871-873, November 1973.Source Text
Keyword Text
The problem of a horizontal loop antenna located above a stratified dissipative
half-space is investigated.  Current distribution is formally obtained by
cosinusoidal expansion around the loop.  The effect of the lower half-space on
each modal current is discussed in the case of a small loop (kob = 0.3) and a
resonant loop (kob = 1).  Change in input admittance as a function of height
and as a function of the electric parameters of a homogeneous dissipative half-
space are presented.  Such change is found to very pronounce when the loop
is close to the interface and when the loop is near resonance.  The effect of a
second layer in the lower half-space is then discussed.  (Author's Abstract,






910 MHZ Urban Mobile Radio Propagation: Multipath Characteristics in
New York City
Title Text
Cox, D. C.Author Text




Small scale statistics of multipath propagation in a heavily built-up urban
mobile radio environment are presented.  The statistics cover vehicle travel
distances on the order of 30m along streets.  Measuring equipment time
delay resolution is about 0.1 µs.  In some locations, paths with significant
amplitudes are observed with excess delays of 9 to 10 µs.  The delay spreads
(square root of the second central moment of power delay profile) in this
environment are on the order of 2 µs.  Often the signal at fixed delays has a
Rayleigh distributed amplitude but large departures from the Rayleigh
distribution also occur.  From the measurements it appears reasonable to
model the urban mobile radio channel as a Gaussian quasi-wide-sense
stationary uncorrelated scattering channel within a bandwidth of 10 MHZ and
for intervals along the street of up to 30 m.  (Abstract source unknown, formal






910 MHZ Urban Mobile Radio Propagation: Multipath Characteristics in
New York City
Title Text
Cox, Donald C.Author Text




Small scale statistics of multipath propagation in a heavily built-up urban
mobile radio environment are presented.  The statistics cover vehicle travel
distances on the order of 30 m along streets.  Measuring equipment time
delay resolution  is about 0.1 µs.  In some locations, paths with significant
amplitudes are observed with excess delays of 9 to 10 µs.  The delay spreads
(the square root of the second central moment of power delay profile) in this
environment are on the order of 2 µs.  Often the signal at fixed delays has a
Rayleigh-distributed amplitude but large departures from the Rayleigh
distribution also occur.  From the measurements it appears reasonable to
model the urban mobile radio channel as a Gaussian quasi-wide-sense
stationary uncorrelated scattering channel within a bandwidth of 10 MHZ and
for intervals along the street of up to 30 m.  (Author's abstract, formal






900 MHZ Land Mobile Radio Improved Using Circular PolarizationTitle Text
Cunningham, J. L.Author Text




Land mobile systems currently use vertically polarized antennas while trying
to solve the problem of small sector signal variations, which are greater for
vertical polarization than for either horizontal or circular polarization.  This
difference in small sector variations is shown from results of tests at 430
MHZ.  The variations at 900 MHZ should be more rapid and have amplitudes
at least as great as those shown for 450 MHZ.  At 900 MHZ antennas can be
made small for mobile service and the improvements noted here may spur
developments in circularly polarized antennas.  (Abstract source unknown,






An Array Technique for Reducing Ground Losses in the HF RangeTitle Text
Desantis, C. M., Campbell, D. V., and Schwering, F.Author Text




Ground losses of HF antennas situated near the earth's surface are reduced if
single antennas are replaced by small arrays of, for example, two or four
closely spaced radiating elements.  It is shown both theoretically and
experimentally that an array spacing of 0.1 λ is sufficient to achieve
significant improvement in ground-to-ground transmission efficiency.  In
particular in the lower HF range and for poorly conducting ground, the
improvement approaches a theoretical limit equal to the number of elements






Unexploited potentials of Loran-C.Title Text
Doherty, R. H., Johler, J. RalphAuthor Text
Institute for Telecommunication Science, Boulder, Colorado, National Radio
Navigation Symposium Proceedings, Washington, DC., pages 55-62,
November 13-15, 1973. Published by Institute of Navigation, Washington, DC,
1973.
Source Text
radio navigation, radio direction finding, Loran C,
hyperbolic navigation systems
Keyword Text
Current Loran-C radio navigation equipment has demonstrated a repeatable
precision  index of less than 0.01 MU s standard deviation.  This corresponds
to a 1.5 m error  using the baseline gradient of 6.67 MU s/km.  Thus, two co-
located receivers measuring  the same time difference will deviate less than
this amount as to the standard deviation  of their measured time difference.  It
is therefore concluded that operation of Loran-C  in a differential mode is a
feasible technique for such practical matters as collision  avoidance,
instrument landing systems, air traffic control, precise location of surface
vessels used out of sight of land in underwater exploration, and ground based
vehicle  location in the non-urban environment.  By differential operation mode,
is meant that two  vehicles can determine their distance apart, their rate of
closing or separation, and indeed  their direction of relative motion, if the
measured time difference information on each  vehicle is relayed between
vehicles.  The authors find that Loran-C is an excellent  propagation
measuring device for the detection and identification of effects of irregular,
inhomogeneous terrain in the spatial domain, and the study of meteorological
variations  in the time domain.  Furthermore, the Loran-C skywave signal can
be used as a D-region  diagnostic to study particle precipitation events and D-






A Mobile Wide-Band Measurement System for Urban Man-Made NoiseTitle Text
Esposito, R., and Buck, R. E.Author Text




This paper describes in detail the criteria for the criteria for the design of a
mobile laboratory for the characterization and measurement of man-made
electromagnetic noise in the urban, suburban, and rural environment.  A
significant difference from previous similar measurements is the bandwidth of
the receiving system, which is here of the order of 1 MHZ.  A simple model is
proposed to describe the impulsive noise together with a series of
experiments to validate the model and determine the significant necessary
parameters.  The detailed requirements for each of the subsystems of the
mobile laboratory are discussed and some typical results obtained in trial
runs are presented.  (Abstract source unknown, formal literature, English






Amplitude and Phase Response of Freeboard-Mounted Ship AntennasTitle Text
Francis, G. Paul and Marx, Donald H.Author Text




Phase and amplitude data were measured on 20 half-loop antennas mounted
around the freeboard of a 1/48-scale model of a "Gearing" class destroyer at
56 scaled HF and at two elevations.  Variations in the amplitude and relative
phase of received energy are presented in the form of three-dimensional
surface plots for selected samples of these data.  Azimuth, antenna position,
and frequency are used as independent variables.  (Authors' abstract, formal







Gill, Charles W.Author Text
National Radio Navigation Symposium Proceedings, Nav Electron Systems
Command, Washington, DC, pages 45-46, November 13-15 1973.  Published
by Institute of Navigation, Washington, DC, 1973.
Source Text
radio direction finding, data processing, military
purposes, mobile radio systems, position locating and
reporting, RF multilateration location
Keyword Text
The Navy has been investigating the technical features of a Position Locating
and  Reporting System (PLRS) for use by the Marine Corps and Amphibious
Forces.  This  investigation has considered all the system requirements and
resulted in a development  program to provide such a system.  The system
being developed is based on the  technique of multilateration or location by
determining the single intersecting point of a  number of discrete
electromagnetic paths to a user.  The system provides frequent and  accurate
locations on a large number of users and therefore demands the employment
of  a rather large and fast computational facility.  The position information thus
obtained  may be used to provide position data or other instruction to users or
managers.  Two  techniques are being exploited in the PLRS system, one is
an interrogate-respond system,  and the other is a synchronized time slot
assigned system.  Each system determines user  position in much the same
manner by computing the measured links to each user.  The  ability of a
PLRS system to operate effectively is dependent upon the capacity of a
central computer to perform the required computations and in general
"Maintain Order".   This Master Unit computer must be sufficiently large and







Stability of Matrix Equations Arising in ElectromagneticsTitle Text
Klein, C., and Mittra, R.Author Text
IEEE Transactions on Antennas and Propagation, p. 902, November 1973.Source Text
Keyword Text
A method calculating the sensitivity of the solution of Af  = g due to errors in
either the vector g or the matrix A is presented.  The usefulness of this
method is demonstrated with problems from antenna theory, scattering
theory, and remote sensing.  (Abstract source unknown, formal literature,






Effects on Correlation Between Two Mobile Radio Base-Station AntennasTitle Text
Lee, W. C. Y.Author Text




The correlation between signals received by two mobile radio base-station
antennas is investigated to determine spacing requirements for space
diversity.  Measurements of the fading of UHF signals received by two base-
station horn antennas oriented at different angles with respect to the incoming
mobile radio signal were made for different antenna spacings.  The
experimental results are compared with an analytical expression derived in
this paper; they agree fairly well.  A further experiment was made after
removing the possible local scatterers surrounding the base station.
Comparing these two experimental results, we find that the following are true.
1) Propagation in the direction of a line connecting the two base-station
antennas is the critical case and requires a large separation of 70
wavelengths.  As soon as the incoming wave is 10 degrees away from the in-
line axis, the spacing requirement drops to 30 wavelengths.  2) Local
scatterers at the base station tend to decrease the correlation between
signals received at the two antennas.  We conclude that an upper limit to the
spacing of antennas used for diversity can be obtained and that it is within the
achievable range.  (Abstract source unknown, formal literature, English






The Elevation Angle of Mobile Radio Signal ArrivalTitle Text
Lee, W. C. Y. and Brandt, R. H.Author Text




Field measurements of mobile radio signals have shown that signal arrival is
concentrated in elevation angles lower than 16 degrees.  This suggests use of
an omnidirectional antenna with vertical directivity, instead of the usual whip
antenna, to increase average signal strength as a further improvement in the
advantages of diversity reception.  (Abstract source unknown, formal






The Elevation Angle of Mobile Radio Signal ArrivalTitle Text
Lee, William C.Y. and Brandt, Robert H.Author Text




Field measurements of mobile radio signals have shown that signal arrival is
concentrated in elevation angles lower than 16 degrees.  This suggests use of
an omnidirectional antenna with vertical directivity, instead of the usual whip
antenna, to increase average signal strength as a further improvement in the
advantages of diversity reception.  (Authors' abstract, formal literature, English






Numerical Modeling of the Drift and Deformation of Ionospheric Plasma
Clouds and of Their Interaction with Other Layers of the Ionosphere
Title Text
Lloyd, K. H. and Haerendel, G.Author Text
Journal of Geophysical Research, vol. 78, no. 31, p. 7389, November 1, 1973.Source Text
Keyword Text
The equations of ion motion and of the electric potential, which describe the
behavior of a plasma cloud in the ionosphere, are solved by numerical
methods, the real ionosphere being approximated by a layered model.  It is
found that the dominant physical processes depend on the ionospheric region
into which the cloud is released.  In the E layer the main process is a
continuous exchange of the ions constituting the perturbation, which results
in the original cloud ions becoming imbedded in the ionosphere and drifting
with it The perturbation thereby moves like a wave through the ionosphere.  In
the F region the exchange process is very slow, and distortion of the cloud by
self-generated electric polarization fields becomes the dominant effect.  A
comparison of the computed distortion with observations on barium plasma
clouds suggests that electrostatic coupling between the E and F layers, over
the scale size of the ion clouds, is usually not very efficient.  The effects of an
altitude dependent neutral gas wind and of ionospheric recombination
processes have been examined.  The altitude dependent neutral gas wind
produces profound distortion in the cloud, but the ionospheric recombination
processes appear to have no distribution, they develop into fingers that
closely resemble the observed striations in barium ion clouds.  In the E region
the perturbations are shed from the ion cloud into the ionospheric positive















Analytically tractable statistical-physical models of man-made noise
environments have been constructed (1)-(3).  These permit quantitative
description of the various types of electromagnetic interference appearing in
typical radio receivers and, in particular here, for the communication links
employed in mobile transportation systems and urban environments
generally.  This paper presents a summary of some of the principal analytical
results obtained to date (1), (4), and includes some suggested next steps for
joint theoretical and experimental study of these increasingly important
phenomena.  First order probability density functions (pdf's) and probability
distributions (pd's) are obtained explicitly; (higher order pdf's and pd's may
also be found by similar methods) (2).  These models are based on a Piosson
distribution of sources in space.  The approach is canonical, in that the
results are, in form, independent of particular emitted waveforms, propagation
conditions, source distribution, beam patterns, and specific system
parameters, as long as the interference is narrow-band following (at least) the
aperture and/or the RF stages of a typical receiver.  Considered here only are
the cases of communication interference, where source and receiver
bandwidths are comparable.  The paper concludes with a short discussion of
some features of suggested future interaction between theory and experiment.







Development of a Long Flexible Antenna for Parachute Pack InstallationTitle Text
Millington, T. A., and Moore, J. D.Author Text
Final Report, Air Force Contract No. F41608-73-A-3407, November 1973.Source Text
Keyword Text
A flexible UHF antenna for use with the AN/URT-33 Personnel Locator
Beacon (PLB) was developed to permit relocation of the PLB on the
parachute pack while retaining the antenna in the parachute riser.  The
radiation efficiency of the ten new prototype antennas was 300% greater than
the existing long feed line antenna (Air Force type 69D34832-3).  The
delivered antennas also had a mean radiation efficiency which was 96% of the
radiation efficiency of the 69D34832-5 antenna when installed in a manned
parachute pack.  Laboratory test techniques appropriate to testing of
production antennas were established with emphasis on RF measurements.
Text Procedures delivered under the program based on impedance
measurements will improve quality control of production antennas.
Manufacturing drawings to permit competitive procurement of the antennas






A lightning location system based on magnetic radiation field peaksTitle Text
Noggle, R. C., Krider, E. P., Uman, M. A.Author Text
EOS Transactions of the American Geophysical Union, Vol. 54, No. 11, page
1100, November, 1973.  University Arizona, Tucson, Arizona.
Source Text
geophysical equipment, lightning, lightning location
system, magnetic radiation field peaks, return stroke
waveforms,  crossed loop direction finder
Keyword Text
Recent measurements of broadband magnetic fields produced by lightning
clearly show  fast radiation field peaks at the beginning of return stroke
waveforms.  A crossed loop  direction finder has been constructed which uses
these peaks to provide accurate ranging  at distances less than 100 km.
Field changes which peak in less than 5 mu sec are gated  to an integrator or
peak detector followed by a stretcher and then displayed on an x-y
oscilloscope.  The resulting field change vectors point in the direction of






Statistical Estimation of Mean Signal Strength in a Rayleigh-Fading
Environment
Title Text
Peritsky, M. M.Author Text




A commonly used model for signal fading in many types of communication
channels is that the amplitude of the received signal at a given time is a
Rayleigh-distributed random variable.  In this paper we show how classical
statistical techniques may be applied to the problem of estimating the
Rayleigh distribution parameter (i.e., the mean), given samples from the
distribution.  In particular, we first consider the problem of estimating the
population mean, given a sequence of independent samples.  We derive an
unbiased maximum-likelihood estimator.  We show that this estimator is
unique, and since it is based on a sufficient statistic, it is therefore "best" in
the Blackwell-Rao sense of minimizing expected loss.  Using this estimator,
we then develop confidence intervals whose length can be used as a guide in
selecting the required sample size.  We then consider the same estimation
problem when the signal samples are obtained from the output of a
logarithmic receiver.  We derive an interval estimator which does not require
taking the antilogs of the log samples, and which is not appreciably worse
that the "best" estimator.  (Abstract source unknown, formal literature,






Some Propagation Experiments Relating Foliage Loss and Diffraction
Loss at X-Band and UHF Frequencies
Title Text
Reudink, D. O. and Wazowicz, M. F.Author Text




Measurements of signal attenuation were made from a suburban hilltop base
station to a mobile vehicle on several streets in the surrounding countryside.
Measurements of signal strength were simultaneously made in the winter of
1971 at frequencies of 836 MHZ and 11.2 GHz and then repeated in the
summer to determine the effects of foliage.  The presence of foliage reduced
the received signal strength and the effect was more pronounced at X- band
than at UHF.  In cases where the shadowing obstacle was tree covered,
signal levels at UHF might typically be 10 dB lower when the trees were in full
leaf, whereas at X-band this additional loss could be as high as 20 dB.  The
experimental data was compared to values predicted by knife-edge diffraction
and reasonable agreement was found.  (Abstract source unknown, formal






Some Propagation Experiments Relating Foliage Loss and Diffraction
Loss at X-Band and UHF Frequencies
Title Text
Reudink, Douglas O. and Wazowicz, M. F.Author Text




Measurements of signal attenuation were made from a suburban hilltop base
station to a mobile vehicle on several streets in the surrounding countryside.
Measurements of signal strength were simultaneously made in the winter of
1971 at frequencies of 836 MHZ and 11.2 GHz and then repeated in the
summer to determine the effects of foliage.  The presence of foliage reduced
the received signal strength and the effect was more pronounced at X-band
than at UHF.  In cases where the shadowing obstacle was tree covered,
signal levels at UHF might typically be 10 dB lower when the trees were in full
leaf, whereas at X-band this additional loss could be as high as 20 dB.  The
experimental data were compared to values predicted by knife-edge diffraction
and reasonable agreement was found.  (Authors' abstract, formal literature,






A high resolution hybrid digital radar (for thunderstorm ranging)Title Text
Szymanski, E., Holmes, C. R., Moore, C. B.Author Text
EOS Transactions of the American Geophysical Union, Vol. 54, No. 11,
pages 1101, November, 1973.  New Mexico Institute Mining & Technology,
Socorro, NM.
Source Text
geophysical techniques, radio direction-finding,
thunderstorms, high resolution hybrid digital radar,
thunderstorm ranging, lightning, X-band, echo
resolution, return stroke
Keyword Text
The investigation of the possible sudden growth of precipitation induced in a
thundercloud  in the vicinity of the lightning channel by the return stroke
requires that the radar echo be  resolved unambiguously to the scale of
dimension of the intensifying precipitation  volumes.  This requirement is met






A fast-logic technique for determining lightning impulse direction of
arrival
Title Text
Taylor, W. L.Author Text
EOS Transactions of the American Geophysical Union, Vol. 54, No. 11,
pages 1100-1, November, 1973. NOAA, Boulder, Colorado.
Source Text
geophysical techniques, lightning, radio direction-
finding, lightning impulse direction, vertical monopole
antennas, fast logic technique, high speed  integrated
circuits
Keyword Text
The sequence of two transient signals separated by 0.5 nanosecond or more
is determined  with new, high-speed integrated circuits.  Using logic
techniques and four vertical  monopole antennas located at the corners of a 6
m square, the received transient signals  from lightning discharges are
partitioned into 8 azimuthal sectors of 45 degrees each.  The  frequency
response of the present wideband system extends from 20 MHZ to 80 MHZ.
The limitations in risetimes and circuitry responses result in errors of less






Study of Source Location Error by Computer Simulation.  <NOTE>
Physical Sciences  Research Papers
Title Text
Toman, K., Martine, J. E.Author Text
Air Force Cambridge Research Labs., L G Hanscom Field, Mass. Report
AFCRL-73-0684-AFCRL-PSRP-574, 24 pages; November, 1973.
Source Text
position finding, position (location), networks,
errors, iterations, radio signals,  measurement,
computerized simulation, radar tracking, time of
arrival, NTISAF
Keyword Text
The location of sources of waves propagating with unknown speed above
(electromagnetic, infrasonic, acoustic-gravity wave) or below (seismic wave)
the surface  of the earth may be deduced from time-of-arrival measurements
made at four  synchronized stations. In order to determine how errors in arrival
time relate to errors in  source location and signal velocity, a computational
procedure was developed.  The latter  is aimed at finding the optimum network
configuration for determining the most probable  source location and velocity







Instrument for the identification and location of persons buried alive by
avalanches.
Title Text
van der Floe, H.Author Text
Bulletin de l'Association Suisse des Electriciens, Vol. 64, No. 23, pages 1510-
1515, November 10, 1973. Autophon, Solothurn, Switzerland.
Source Text
radio equipment, miniature, electronic circuits, radio
direction finding, personnel, ML, MH
Keyword Text
The use of pocket-size instruments for the location of people lost in
avalanches is  discussed.  Such people use their instruments as beacons.  It
is shown that inductive  transmission is advantageous for position finding.  An







Range Dependence of the Surface Impedance and Wave Tilt for a Line-
Source Excited Two-Layer Earth
Title Text
Wait, J. R., and Spies, X. P.Author Text
IEEE Trans., vol. AP-21, no. 6, pp. 905-907, November 1973.Source Text
Keyword Text
The integral representations for the field components are evaluated
numerically and compared with often used asymptotic formulas.  It is found
that the latter have a limited range of validity when the substratum is highly
resistive.  In general, the distance to the source cable must be allowed for in
the interpretation of the observed fields.  (Abstract source unknown, formal






New method of position estimation using bearing measurements.Title Text
Wangsness, Dennis L.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-9, No.
6, pages 959-960, November 1973. ESL Inc, Sunnyvale, California.
Source Text
navigation, mechanical variables measurement, position,
radio direction finding, radio locating systems
Keyword Text
A method of locating radio emitters anywhere on the surface of the Earth, by
using  bearing measurements, is presented.  The method associates planes
of bearing with the  measured bearings, and characterizes these planes by
their unit normals.  The emitter is  located by finding the unit vector from the
Earth's center that minimizes the sum of  squares of its inner product with the
normal vectors.  The solution is found in terms of  the eigenvalues and






Analysis of Element Admittances of a Pair of Staggered Loop AntennasTitle Text
Bhattacharyya, T., and Bandyopadhyay, K. K.Author Text
Proc. IEEE, vol. 120, no. 12, pp. 1482-84, December 1973.Source Text
Keyword Text
The problem of a staggered array of two loops, parallel and driven, is
considered, and its theoretical analysis is presented.  Subsequently,
investigations are made on the admittance of this array.  The effect on
admittance of varying the staggering distance is also studied.  The measured
results show a good agreement with the theoretical values.  Index terms:
Admittance, Antenna arrays, Antenna theory, Current distribution, Integral
equations, Loop antennas.  (Authors' Abstract, formal literature, English






Measurement of the velocity of waves in the ionosphere:  A comparison
of the ray theory  approach and diffraction theory
Title Text
Brownlie, G. D., Dryburgh, L. G., Whitehead, J. D.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 35, No. 12, pages 2147-
62; December, 1973. University Queensland, St. Lucia, Qld., Australia.
Source Text
atmospheric movements, electromagnetic wave
diffraction, ionosphere, radiowave  propagation, ray
theory, diffraction theory, angle of arrival, phase
path, ionospheric echoes, radio  diffraction pattern,
ionospheric wave velocity measurement
Keyword Text
By the use of simple ray theory, it is possible to derive the relationship
between angle of  arrival and rate of change of phase path for ionospheric
echoes and the velocity of waves  in the ionosphere even when several waves
of various velocities are present.  It is also  possible to show that the velocity
of the radio diffraction pattern over the ground is only  a satisfactory measure
of wave velocity in the situation when the ionosphere moves without  change,
i.e. all waves have the same velocity.  Dispersion leads to significant







Flight Test Report of AN/ASN-114 Inertial Navigation System.  <NOTE>
Technical  Report.
Title Text
Clark, Raymond F.Author Text
Technical Report from:  Army Electronics Command, Fort Monmouth, N.Y.
Report ECOM-4183, 28 pages; December, 1973.
Source Text
inertial navigation, flight testing, direction finding,
accuracy, avionics, light weight, low  costs, errors,
flight paths, cargo aircraft, pitch (motion), roll,
drift, ground speed,  attitude indicators,
accelerometers, gyroscopes, stabilized platforms,
gimbals, digital  systems, torque, AN/ASN-114, C-47
aircraft, NTISDODXD
Keyword Text
The AN/ASN-114 Inertial Navigation Set (INS) is a sensor for aircraft
positions,  velocity, attitude, and heading information. The system develops
navigational data  from self-contained, inertial sensors, consisting of a vertical
accelerometer, two  horizontal accelerometers and two two-axis displacement
gyroscopes.  The sensing  elements are mounted in a four gimbal, gyro
stabilized inertial platform. The set  provides pitch, roll, and heading in both
analog (synchro) and digital form. In addition,  the following outputs are
provided on a serial digital channel in ARINC 571 format:  (1) Present Position-
-Latitude, Longitude, Altitude; (2) Aircraft Attitude--Pitch, Roll,  Heading, Drift
Angle, Wander Angle; (3) Aircraft Velocity--North-south velocity,  East-west
velocity, Vertical velocity, Ground speed, Track angle; (4) Steering
Information--Distance-to-go, Track angle error, Cross track distance, Desired






Investigation of Laser Propagation Phenomena.  <NOTE> Final
Technical Report.
Title Text
Collins, Jr., Stuart A., Duncan, D. D.Author Text
Technical Report from:  Ohio State University, Columbus. Electroscience Lab.
 Report ESL-3432-7-RADC-TR-74-14, 30 pages; December, 1973.
Source Text
laser beams, atmospheres, atmospheric motion, light
transmission, coherent radiation,  optical images,
distortion, angle of arrival, power spectra, Fourier
transformation, atmospheric attenuation, NTISAF
Keyword Text
The object of the contract has been to provide theoretical studies of selected
topics  associated with light-beam propagation through a turbulent
atmosphere for a program  being conducted at the Rome Air Development
Center. Among the topics considered have  been temporal spectra of
atmospherically induced phase difference fluctuations, an  analysis of an
angle-of-arrival apparatus used at RADC and a study of the Fourier  transform
image restoration procedure. Previous work is summarized, and new results






HF/DF Techniques InvestigationTitle Text
Ernst, E. W., Dyson, J. D., and Rao, N. N.Author Text
Report No. RRL No. 444, TR-ECOM-0125-4, Contract No. DAAB07-73-C-
0125, University of Illinois, Urbana, Illinois, December 1973.
Source Text
Keyword Text
Several experiments have been conducted to determine the capability of a
collocated ionosonde and interferometer RDF system to measure the
variations in the characteristics of the ionosphere.  Previous work has shown
that such a configuration was capable of measuring the ionosphere's height
and tilt; these experiments suggest that some of the other parameters that
describe the dynamic aspects of the ionosphere may also be determined with
is process.  The initial experiments with the "equal amplitude" method of
mode resolution have been conducted and indicate that all parts of the
experimental configuration are working as planned.  Another approach to
mode resolution that has been studied is to process information obtained from
a number of discrete sampling points distributed over the array.  Recent
efforts have adapted the methods described previously be Kelso to this
problem; this approach appears to hold promise and will be investigated
further.  Further changes to INOPS have been implemented to increase the
speed of data collections and processing, to aid those using the system, and
to allow the data collected to be used as the input for on-line plotting.  The
software to allow Cartesian or polar plots of the input data as well as
histograms to show the distribution of the data has been developed and
demonstrated.  Measured phases as well as the angles of arrival calculated
from the measured.  (Abstract source unknown, formal literature, English






Lower-Atmospheric Gravity modes and their Relation to Medium-Scale
Traveling Ionospheric Disturbances
Title Text
Francis, S. H.Author Text




Calculation reveal that the earth's atmosphere can support only two strongly
ducted lower atmospheric gravity modes, the S1  and S2 modes previously
found by Friedman, with speeds of 312 m/sec and 253 m/sec at long periods.
 The principal finding of the present work is that Friedman's higher-order
modes Si (i  >  2), with speeds less than 250 m/sec, are weakly ducted and
do not propagate for long distances.  Since the bulk of observed medium-
scale TID travel at speeds between 100 and 250 m/sec, below the speeds of
the S1 and S2 modes, it is concluded that the hypothesis relating medium-
scale TID to ducted modes is untenable.  Instead, it is suggested that
medium-scale TID are manifestations of freely propagating gravity waves.







Proceedings of Thru-the-Earth Electromagnetic Workshop Held at
Colorado School of  Mines, Golden on 15-17 August 1973.  <NOTE>
Final Report. 1 Apr-31 Dec 73
Title Text
Geyer, Richard G.Author Text
Final Report from:  Colorado School of Mines, Golden. Department of
Geophysics. Report BuMines-OFR-16-74, 229 pages; December, 1973.
Source Text
mining, telecommunication, meetings, mines
(excavations), radio communication, radio
transmission, underground mining, rescue operations,
direction finding, electromagnetic  wave transmission,
electromagnetic fields, NTISBM
Keyword Text
Titles of papers presented at the workshop included: Objectives and
Constraints of  Through-the-Earth Electromagnetic Communication Systems;
State of Knowledge of  Analytical Techniques for Thru-the-Earth
Electromagnetic Wave Problems Relevant to  Mine Rescue; Electromagnetic
Field Solutions for Infinite and Finite Cables for  Conducting Half-Space
Models--Both Frequency-and-Time-Domain; Theory and  Experiments
Relating to Electromagnetic Fields of Buried Sources With Consequences  to
Communication and Location; Electromagnetic Direction Finding Experiments
for  Location of Trapped Miners; Theory of Propagation of UHF Radio Waves
in Coal Mine  Tunnels; Guided Propagation of Radio Waves; Performance of







Ray-tracing Simulation of Ionization Trough Effects Upon Radio WavesTitle Text
Helms, W. J., and Thompson, A. D.Author Text
Radio Science, vol. 8, no. 12, pp. 1125-1132, December 1973.Source Text
Keyword Text
The propagation of high frequency electromagnetic waves tho\rough an
ionosphere perturbed by a Gaussian electron density trough is investigated
using a three-dimensional ray-tracing computer program.  Ray trajectories are
presented for a normalized model ionosphere with troughs of varying width,
depth, and distance from the transmitter.  Focussing and defocussing effects
are demonstrated to occur under special circumstance.  Particular emphasis
is placed upon simulation of records from fixed- and swept-frequency
sounding equipment.  In particular, a moving trough is found to have unique
Doppler signature which may be useful for ground-based observational work.







Heating of the Lower Ionosphere by Powerful Radio WavesTitle Text
Holway, L. H.Author Text









Vibration Compensation for Range Direction Finder.  <NOTE> PatentTitle Text
Joseph, Horace M.Author Text
Department of the Navy, Washington D.C.,  Report PAT-APPL-283 449-
Patent-3 778 830, 5 pages; December, 1973.
Source Text
compensators, patents, phase (electronics), angles,
errors, radar antennas, radar  signals, vibration,
range finding, direction finding, PAT-CL-343-17-7,
NTISGPN
Keyword Text
The patent describes apparatus for compensating signal direction of arrival
measurements  used for direction finding and ranging for phase errors
generated by changes in the  relative positions of receiving antennas due to
vibration or structural weaving.  The  apparatus can be used to advantage in
Monopulse radar systems wherein the relative  phase between the signals






VHF direction finder for lightning locationTitle Text
Murty, R. C., MacClement, W. D.Author Text
Journal of Applied Meteorology, Vol. 12, No. 8, pages 1401-5; December,
1973.
University Western Ontario, London, Ontario, Canada.
Source Text
atmospherics, lightning, meteorological instruments, 82
to 88 MHZ, VHF direction finder, lightning location,
sferics
Keyword Text
A VHF direction finder based on the technique originally proposed by Oetzel
and Pierce  (1969) for the detection of sferics from lightning has been field
tested.  Cianos et al.  (1972) reported a successful test of the same
technique using sferics at 30 MHZ.  In the  authors measurements, sferics in
the frequency range 82-88 MHZ are received by two  antennas separated by a
distance of 115 m and the angles of arrival are calculated from the  differences
in the time of arrival of sferics at the two antennas.  These measurements are
compared with radar observations and show good agreement.  Even when the
observing  station is surrounded by thunderstorms in many directions, the
direction finder gave  accurate angles of arrival.  The direction finder located
storms up to a range of 100 km  and the range can be extended to about 160






Present and future of navigation and landing aidsTitle Text
no authorAuthor Text
Telonde, Vol. No. 2, pages 36-7; December, 1973.Source Text
air-traffic control, aircraft instrumentation, radio
direction-finding, radio navigation, VOR, VHF
omnidirectional radio beacon, mountainous locations,
area navigation, instrument landing  system, static
modulator, integrated circuits, monitoring system,
Federal Aviation Administration,  design contest, ILS,
microwave landing systems, MLS, distance measuring
equipment DME,  navigation aids, Thomson CSF
Keyword Text
Outlines the aids offered by Thomson-CSF.  The VOR (VHF omnidirectional
radio beacon) signals  enable an aircraft to find its relative bearing by
comparing a reference phase with a phase that  depends on the direction of
flight.  Modern VOR may have a 400 km range and there are  multi-element
antennas for mountainous locations.  Distance measuring equipment will be
in great  demand if area navigation is generalized, since this would require a
DME with each VOR.  Their  latest instrument landing system is solid-state
throughout, has a static modulator instead of an  electromechanical system
and integrated circuits permitting a rigorous monitoring system.  The  Federal
Aviation Administration are conducting a design contest for next generation






Radar Ionospheric Refraction Corrections By a Digital IonosondeTitle Text
Paul, A. K.Author Text
Radio Science, vol. 8, no. 12, pp. 1119-1124, December 1973.Source Text
Keyword Text
Ionospheric refraction is one of the factors limiting the accuracy of radar
systems tracking objects in or beyond the ionosphere.  In advance systems it
may be desirable to perform accurate corrections for these effects in real
time, and because of the extreme variability of the ionosphere, this
presupposes real time, local ionospheric measurements, e.g., by a modern
digital ionosonde.  The ionosonde could then be required to monitor the sate
of the ionosphere, compare it with model conditions, and forecast the radar
refraction environment in real time.  One component in this problem is the
calculation of the radar refraction effects, given the ionospheric electron
density profile, the apparent radar range, and look angle.  Assuming that the
electron density depends on height only, this paper describes such a
procedure suitable for use within the Dynasonde or a similar digital ionosonde
interfaced of an active radar system.  (Abstract source unknown, formal






Speeding the Deployment of Emergency VehiclesTitle Text
Riter, S., Jones, W. B. Jr. and Dozier, H.Author Text
IEEE Spectrum, pp. 56-62, December 1973.Source Text
Keyword Text
Automatic vehicle monitoring systems under study may pay for themselves in
just one year of operation.  A number of automatic vehicle monitoring
techniques and systems under development by industrial and other research
and development organizations have the potential for increasing significantly
the efficiency of urban police departments.  But, at this time, it is not entirely
clear which of these techniques is most effective or if, indeed,  there is just
one best system for all cities.  Tests conducted by the U.S. Department of
Transportation, while indicating the feasibility of the various approaches, have
underscored the need for further developmental work on systems already
proposed as well as the possible need for fresh ideas and new techniques.






Urban Electronics-Speeding the Deployment of Emergency VehiclesTitle Text
Riter, S., Jones, W. B., and Dozier, H.Author Text
IEEE, Spectrum, p. 56, December 1973.Source Text
Keyword Text
A number of automatic vehicle monitoring techniques and systems under
development by industrial and other research and development organizations
have the potential for increasing significantly the efficiency of urban police
departments.  But, at this time, it is not entirely clear which of these
techniques is most effective or if, indeed, there is just one best system for all
cities.  Tests conducted by the U. S. Department of Transportation, while
indicating the feasibility of the various approaches, have underscored the need
for further developmental work on systems already proposed as well as the
possible need for fresh ideas and new techniques.  (Abstract source






Speeding the deployment of emergency vehicles.Title Text
Riter, Stephen, Jones, William B., Jr., Dozier, HaroldAuthor Text
IEEE Spectrum, Vol. 10, No.12, pages 56-62, December 1973. Texas A&M
University, College Station, Texas.
Source Text
motor transportation, management, radio systems, data
processing, governmental  applications, radio
navigation, automatic vehicle monitoring, police
information systems
Keyword Text
A number of automatic vehicle monitoring (AVM) techniques and systems
under  development have the potential for increasing significantly the
efficiency of urban police  departments.  AVM systems may be classified into
three basic categories:  radiolocation  systems, direct reckoning systems,
and proximity systems.  Hybrids of these three  techniques are also feasible.
Radiolocation techniques attempt to locate a vehicle by  direct measurements
made on radio signals traveling between the vehicle and some  number of
fixed stations.  Dead-reckoning techniques locate the vehicle by measuring
its  direction and distance of travel from a known fixed point.  Radio is used
for transmitting  data but not as a locating tool.  Proximity techniques
determine a vehicle's location by  taking advantage of the fact that it is near a






The Astronomical JournalTitle Text
Roger, R. S., Bridle, A. H., and Costain, C. H.Author Text
The Astronomical Journal, vol. 78, no. 10, p. 1030, December 1973.Source Text
Keyword Text
Flux densities of discrete radio sources measured with the 10-22-MHZ T-
arrays at the Dominion Radio Astrophysical Observatory are combined with
observations from higher frequencies to construct and classify the continuum
spectra of 225 sources in the range 10-2000 MHZ.  New or revised flux
densities are given for 38 sources at 10 and 22 MHZ, together with revised
calibration factors for previously published flux densities at these frequencies.
Scales used for other published flux densities in the range 12-178 MHZ are
assessed and an internally consistent set of scale revision factors is derived.
The spectral properties of complete samples of extragalactic sources
selected at 10, 178, and 1400 MHZ are compared, using spectral indices
evaluated at six frequencies.  Classes of sources having unusually high- and
low-spectral indices are identified.  Quasi stellar sources are found to have
spectral indices distributed differently from those of radio galaxies; Quasi
stellar sourced with power-law regions of their spectra have generally higher
spectral indices there than those of the galaxies.  A small group of sources
identified with blank fields contains some members whose spectral indices
are uncharacteristic of distant radio galaxies or of Quasi stellar sources,
There appears to be no evolutionary effect present in the spectral index-
luminosity correlation for radio galaxies.  (Abstract source unknown, formal






Determining the energy-bearing part of the spectrum of ocean waves
from the phase  characteristics of a radio signal scattered by the water
surface
Title Text
Rozenberg, A. D., Ostrovskii, I. E., Zel'dis, V. I., Leikin, I. A., Ruskevich,
V. G.
Author Text
Izvestiya Akademii Nauk USSR, Fizika Atmosfery i Okeana, Vol. 9, No. 12,
pages 1323-6. Translation:  Izvestiya Academy of Sciences USSR,
Atmospheric and Oceanic Physics; December, 1973.
Source Text
electromagnetic wave reflection, liquid surface waves,
oceanography, radiowave  propagation, ocean waves,
phase characteristics, radio signal, water surface,
radiolocation signal,  energy spectrum
Keyword Text
The method explained (and illustrated with some experimental results) makes
use of the  phase characteristics (rather than the amplitude characteristics) of






Determining the Energy-Bearing Part of the Spectrum of Ocean Waves
from the Phase Characteristics of a Radio Signal Scattered by the Water
Surface
Title Text
Rozenberg, A. D., Ostrovskii, I.e., Zel'dis, V. I., Leikin, I. A., and
RUSKEVICH, V. G.
Author Text




The method explained (and illustrated with some experimental results) makes
use of the phase characteristics (rather than the amplitude characteristics) of
a radiolocation signal reflected at small angles from the water surface (10
Refs).  Oceanography: Liquid Surface Waves; Radiowave Propagation:
Electromagnetic Wave Reflection, Ocean Waves; Phase Characteristics;
Radio Signal : Water Surface; Radiolocation Signal; Energy Spectrum.







Mountain Lion Social Organization in the Idaho Primitive AreaTitle Text
Seidensticker, J. C., Nornocker, M. G., Wiles, W. V., and Messick, J. P.Author Text




Pages 11-14 describe the collars and the tracking.  Mentioned that they
adopted the tracking procedure described by Seidensticker et al (1970).







Micro gradient Cesium Magnetometer Development.  <NOTE> Technical
Report. 4 Oct  72-3 Oct 73
Title Text
Simpson, James H.Author Text
Technical Report from:  Singer CO., Kearfott Div., Little Falls, N. J.  Report
KD73-55, 51 pages; December, 1973.
Source Text
magnetometers, sensitivity, metal vapors, optical
pumping, cesium, relaxation time,  radiometers,
magnetic fields, magnetic anomaly detection, direction
finding, phase  measurement, signal to noise ratio,
magnetic resonance, spinning (motion), coatings,
glass, Zeeman effect, suffers, seam splitting, infrared
radiation, circular, linear systems,  transverse,
orientation (direction), polarization, crossed beam
devices, wall coatings, absorption cells, larmor
frequency, transverse  relaxation, Brewster angle,
NTISDODXD
Keyword Text
Apparatus has been designed and constructed that incorporates the
experimental  techniques for achieving high signal-to-noise ratios and
sufficiently long relaxation  times, in order to obtain a gradient magnetometer
with a differential sensitivity of 0.1  milligamma/ft. The apparatus consists of
two magnetic resonance sensors operated in a  self oscillating mode and
spaced eighteen inches apart.  The resonance medium  (cesuim vapor) is
contained in vacuum, wall-coated cells. The field differential is  obtained by
means of phase comparison of the two simultaneously observed cesium
resonances. In preliminary tests in the laboratory ambient magnetic fields,
required  signal-to-noise ratios have been shown to be attainable. Techniques
have been  developed for producing cesium resonance cells with stable
longitudinal relaxation  times in excess of 150 ms.  An analysis of the useful
sensitivity of gradient  magnetometers in the presence of wave noise was
carried out. It is shown that the full  sensitivity of 0.1 milligamma/ft.  can be









Telonde, Vol. No. 2, pages 14-16; December, 1973.Source Text
aerospace applications of computers, air-traffic
control, aircraft instrumentation, radio direction-
finding, radio navigation,  Area Navigation, airways,
ground beacons, phantom markers, way points,
navigation transmitters, way point reference data,
airborne computer systems, radio navigation maps,  IFR,
RNAV, Migrator business flying computer, Federal
Aviation Agency, general aviation,  executive aircraft,
Thomson CSF
Keyword Text
Discusses the evolution of Area Navigation (R/NAV) for air traffic control and
outlines some  computer systems presently available or being developed.
The R/NAV concept originated in the  USA with the impending saturation of
established airways.  New airways could be created by  installing new ground
beacons, but the problems of expanding the ground infrastructure are
overcome  in R/NAV by defining phantom markers, way points which do not
exist on the ground and are  referenced to conventional navigation
transmitters.  The way point reference data are held within  airborne computer
systems.  New routes can be created and standardized, indicated on  radio
navigation maps and marked entirely by phantom beacons for use by aircraft







Propagation of an impulsive Plane Wave with Arbitrary Angle of
Incidence and Polarization in Isotropic-Plasma Half space
Title Text
Stanic, B. V., and Skoric, M. M.Author Text
Electronics Letters, December 13, 1973, vol. 9, no. 25, pp. 583-585.Source Text
Keyword Text
The time-dependent transmitted waveforms for an impulsive plane wave
obliquely incident on an isotropic cold lossless-plasma half space are
obtained in closed form by the use of an inverse Fourier transform of the
known steady-state solution.  The numerical results are plotted for both TE
and TM polarization for different angles of incidence.  (Abstract source






Phase Dispersion Characteristics During Fade in a Microwave Line-Of-
Sight Radio Channel
Title Text
Subramanian, M., O'Brien, K. C., and Puglis, P. J.Author Text
Bell System Technical Journal, vol. 52, no. 10, p. 1877, December 1973.Source Text
Keyword Text
Measurements of phase and amplitude dispersion over a 20-MHZ band have
been made on a 42-km, 6-GHZ, line-of-sight microwave link.  A novel
technique is introduced for measuring the phase dispersion induced by the
propagation path.  Specifically, the amplitudes and relative phases of four
tones separated equally by 6.6 MHZ have been continuously monitored over a
period of four months.  The data show that there is usually measurable (0.02
degree/MHZ) 2̂) phase distortion over the 20-MHZ band during those fades
whose depth exceeds about 20 dB.  These dispersive fades, which usually
last a few seconds, typically occur along with shallow and essentially
nondispersive fades that have durations of several minutes.  However, only the
dispersive fades exhibit a phase nonlinearity.  Analysis of 16 events
measured in the autumn of 1970 yield the following results.  (I) The
distribution curve describing the fraction of time that phase nonlinearity
(quadratic) exceeds a given value follows a log-normal distribution.  (ii) The
quadratic phase nonlinear coefficient exceeds an average of 0.1
degree/(MHZ) 2̂ for fades with depth larger than 34 dB from the nominal level.
This corresponds to a time delay distortion of 0.55 nanosecond over 1-MHZ
band.  (iii) The correlation between log-amplitude and phase nonlinear
coefficients yields a correlation coefficient whose magnitude is fade-depth
dependent and whose sign varies from event to event.  The experimental
technique of measuring phase dispersion reported here may be of interest not
only for propagation studies but also in other systems such as measurement
of characteristics of electrical networks.  The statistical results obtained on
the phase characteristics may prove of interest in formulating an analytical
model.  Further, they may be of significance in the design of existing and
future microwave systems.  (Abstract source unknown, formal literature,






Wave Directional Spectra from Synthetic Aperture Observations of Radio
Scatter
Title Text
Tyler, G. L., Teague, C. C., Peterson, A. M., Stewart, R. H., Munk, W. H.Author Text
Scripps Institution of Oceanography, La Jolla, Ca.  Office of Naval Research,
Arlington, Va., 30 pages; December, 1973.
Source Text
ocean waves, direction finding, wind velocity, loran,
backscattering, radio signals,  frequency, reprints
,NTISDODN
Keyword Text
The improvement (by factor of 10) in angular resolution of the radio scatter
measurements as compared to the pitch-and-roll measurements has not led
to any  significant revisions.  Evidently the wind-generated sea is broad,
without reproducible  fine-structure.  For the winds encountered at Wake
Island, the LORAN radio source  happens to be in Bragg resonance with
ocean waves near the low-frequency cutoff, where  the directional pattern
varies rapidly with wind speed.  This does not prevent a  comparison between
the radio and buoy measurement (though it strains it because of  inevitable
differences between the two methods in forming space and time averages).
The  directional spread just above the cutoff frequency is much narrower than
below cutoff  frequency, and the transition is sharp.  Presumably the narrow-
beam higher frequencies  are wind-dominated, and the wide-beam lower
frequencies are dominated by nonlinear  transfer processes.  This is
consistent also with a remark by J. A. Ewing (personal  communication) that
frequency components in process of rapid growth subtend a  narrower beam
than after they attain equilibrium. This work was motivated in part by  an effort






Marconi, Pioneer of Wireless TelegraphyTitle Text
Eastwood, Sir EricAuthor Text
Electronics & Power (The Journal of the Institution of Electrical Engineers), pp
308-311, May 1974.
Source Text
This paper, one of several marking the Marconi "Centenary," covers the
subjects of propagation of waves against action at a distance, Hertz and
electromagnetic waves, telegraphy without wires, and development progress
1897-1902.  The author's retrospect states that the progress achieved by
Marconi from 1894 to 1902 was amazing.  He commenced his work with a
vision: to achieve comprehensive communication systems with the aid of
Hertz's waves; by the end of this period, he had spanned the Atlantic.
Marconi was a true engineer, who systematically developed his system to
meet a communication need.  His discovery of the vertical aerial, the move
towards longer wavelengths, and his application of tuning to achieve
selectivity  were crucial steps to success during the first period of
development before the invention of the thermionic valve.  From his work,
much pure science has stemmed, including knowledge of the structure of the
earth's atmosphere and its interaction with solar radiation.  But Marconi was
primarily a wireless-communication engineer, and it is for his outstanding
achievements in this field that we honor the centenary of his birth.  His work
initiated the radio age.  Since that time, wireless transmission have been
made continuously except for one brief interval of radio silence on the evening
of the 20th July 1937, when the whole world paid tribute to the great pioneer of






Marconi, the Lavernock Trials, May 1897Title Text
Garratt, G. R. M.Author Text
Electronics & Power (The Journal of the Institution of Electrical Engineers), pp
323-326, May 1974.
Source Text
This paper is one of several marking the Marconi "Centenary."  The
experiments that were carried out by Marconi on Salisbury Plain in
September 1896 and March 1897 served to demonstrate that his system of
signaling by the use of Hertzian waves had some potential value, but the
results, although extremely interesting, were somewhat tentative.  They had
served, however, to arouse serious interest in the Post Office, and it was
therefore decided to institute a series of official trials with the specific object
of ascertaining the practical value of Marconi's methods.  The results of the
trials were of immense importance, but the details have not been published
previously.  The trials were held in May 1897 between Lavernock Point, about
five miles south of Cardiff, and the island of Flat Holme in the Bristol Channel,
a distance of about 3 3 miles.  This location was chosen, partly because it
provided a convenient site for testing transmission over water, but mainly
because it had been the site where tests had been carried out several years
previously of Preece's "parallel-wire system" for signaling across stretches of
water, by means of conduction, in circumstances where the laying of a cable
was not practicable, e.g., between the shore and a lighthouse.  It now
provided a reliable means of communication between Lavernock Point and
Flat Holme island while tests with the somewhat fickle Marconi apparatus
were in progress.  (Author's abstract, formal literature, English language,






Marconi, a Turning Point in Radio CommunicationTitle Text
Isted, G. A.Author Text
Electronics & Power (The Journal of the Institution of Electrical Engineers), pp
315-319, May 1974.
Source Text
This paper is one of several marking the Marconi "Centenary."  From about
1919 until his death in 1937, Marconi undertook the "second phase" of his
work.  This article examines this second phase, and, where possible,
attempts to suggest a modern explanation to some of his experimental
results.  When one analyzes Marconi's contributions to the art of radio
communication, it is quite evident that it was in the field of experimentation
associated with radio-wave propagation that he excelled.  Marconi was often
critical of the attention given to his experiments by both the scientific and
popular Press which, he said, reported him "with varying degrees of
accuracy."  His early experiments have been reported and  retold by many
authors and the main purpose of this article is to give an authentic account of
his later experiments which, for one reason or another, have been reported
inadequately, sometimes inaccurately and, in some cases, not at all.  It is
based on original technical papers written by Marconi himself, on authentic
records and documents, and on the author's own personal knowledge.







Marconi, the Making of the ManTitle Text
Jolly, W. P.Author Text
Electronics & Power (The Journal of the Institution of Electrical Engineers), pp
312-314, May 1974.
Source Text
This paper is one of several marking the Marconi "Centenary."  The historic
events of Marconi's life are well known.  But what of his early years---the
years that shaped his character and gave him the will, the confidence and the
skill to overcome the strongly entrenched opposition from scientists,
businessmen and politicians?  Marconi was an innovator rather than a
discoverer, and should the reader believe this to be a lesser role, he should
remember that Marconi colonized territory that the explorers said did not
exist.  It was, above all, the ability to select, modify, and organize scientific
discovery, people, and indeed events, which brought Marconi to his great
achievements and his world fame.  Marconi's very early life was unusual and
unsettled.  He was born in 1874 in his father's town house at Bologna, but his
childhood Italian home was Villa Grifone, the family estate just outside the
town.  His mother was an Irish girl who had eloped with Giuseppe Marconi, an
Italian widower, much older than herself.  The inevitable ambivalence produced
in his early life by this mixed Italian-Irish background was accentuated
because his parents' interests diverged, and young Guglielmo spent long
period, sometimes years, away from his home on visits to Britain and homes
of the English-speaking friends in Italy with his mother.  During this roving
infancy, the boy's formal education was fitfully managed by his mother or a
private tutor.  By the time he was eventually sent regularly to school in
Florence he was neither amenable to the give and take of community life in
the classroom, nor could he keep up with his fellow pupils, many of whom
jeered at his poor Italian accent.  (Author's abstract, formal literature, English






Marconi, Reactions to his Transatlantic Radio ExperimentTitle Text
Ratcliffe, J.  A.Author Text
Electronics & Power (The Journal of the Institution of Electrical Engineers), pp
320-322, May 1974.
Source Text
This paper is one of several marking the Marconi "Centenary."  Did Marconi
receive any transatlantic signal in 1901?  If he did, how did the signal
surmount the 160 km wall of water between Cornwall and Newfoundland?
These two questions occupied the engineers and scientists of the day, and
many were concerned with the commercial applications that the experiments
heralded.  During daylight in December 1901, Marconi received radio signals
that had traveled to America from a sender at Poldhu in Cornwall, a distance
of 3500 km.  Inn their  travel, the waves had surmounted a wall of ocean 160
km high.  A little later in January 1902, he crossed the Atlantic in a ship, the
Philadelphia, and received signals from the same sender up to a distance of
1120 km by day and 2500 km by night.  Previously, radio signals had been
received over distances of only a few hundred kilometers, and over hills that
were only a few hundred meters high.  The new results were surprising in the
extreme and it is interesting to examine how they were received by scientists
and technologists.  I shall discuss first the reactions of Marconi's
contemporaries, and secondly the reactions of the present day.  (Author's






"MADGE", a microwave aircraft digital guidance equipment.  I.  General
principles and  angle-measuring units
Title Text
Alcock, R. N., Lucas, D. A., Vincent, R. P.Author Text
Philips Technical Review, Vol. 34, No. 9, pages 225-41, 1974.  Mullard
Research Laboratory, Redhill, UK.
Source Text
air-traffic control, aircraft instrumentation,
electromagnetic wave interferometry, ground support
systems, radio direction-finding, aircraft landing aid,
microwave equipment, wide angle, portable equipment, 27
km range, azimuth  measuring unit, phase measuring
receiver, angle measuring units, MADGE, aircraft
digital guidance  equipment, general principles,
passive interferometer arrays, ground equipment,
battery operated,  multiple interferometers, ambiguity
resolution, phase errors, elevation units
Keyword Text
MADGE is a microwave landing-guidance aid providing accurate guidance
over wide angles of  coverage and distances up to 27 km.  It has passive
interferometer arrays for measurement of azimuth  and elevation angles and a
data link that supplies guidance information to the aircraft.  Approach  angles
can be selected by the pilot; horizontal and vertical position errors and range
are displayed in  the aircraft.  The system is capable of providing
simultaneous guidance for over 150 aircraft.  The  ground equipment is battery
operated and portable.  A short general treatment of measurement of  angle
with multiple interferometers, including ambiguity resolution and possible
phase errors, is  followed by descriptions of the phase-measuring receivers
and the azimuth and elevation units.   Flight tests have shown that the
angular accuracy (about 0.05 degrees) is equivalent to that of a  category II






Model 608 and Model 612 Loop ArraysTitle Text
AnonymousAuthor Text
Technology for Communications International, 1974.Source Text
Keyword Text
In the HF frequency range, electrically small inefficient antennas can be used
to advantage in a wide range of receiving applications.  This is because the
noise added by the antenna losses are generally insignificant compared to
external-i.e., atmospheric, galactic, or man-made noise.  Moreover, because
the radiation resistance of electrically small antennas is low mutual effects
are generally inconsequential and elements can be arrayed using simple
array theory.  Thus it is possible to provide small, easily and inexpensively
installed, directive arrays which perform very well for most receiving
applications.  The two types of elements described in this data sheet (the 608
and 612) are magnetic dipoles or loops.  Loops have two advantages over
electric dipoles.  The first is that they are low impedance devices.  That is,
their input impedance is low; and the wave impedance, which relates to the
character of the energy stored around the element, is also low.  This means
that the antenna's performance is comparatively unaffected by surrounding
semiconducting bodies such as shrubs, people, dry snow, etc., because
such objects do not "short out" the radiation energy near the element.
Secondly, for some applications the element pattern of the loop is
advantageous.  A vertical loop has a maximum over head, facilitating short-
range communications, whereas a vertical electric dipole has a null overhead.
As the name implies, the Model 608 Log-Periodic loop Array offers nominally
constant pattern and impedance performance over the designed operating
range.  The array consists of a number of magnetic dipole cells which are
arranged in a quasi log-periodic fashion.  As in an electric dipole log-periodic,
the phasing or "beam-forming" is inherent in the structure.  There is one feed
terminal and one preamplifier which connects to the structure and eventually
excites a backward radiated wave.  Because each cell is electrically small, it
is necessary to resistively and capacitively load each magnetic dipole.
Nevertheless, as Fig. 1 shows, the noise figure of the structure is such that
one will be externally noise limited in most receiving applications.  (Abstract






The A.R.R.L. Antenna BookTitle Text
AnonymousAuthor Text
The A.R.R.L. Antenna Book , Thirteenth Edition, No. 15, American Radio
Relay League, Inc., Newington, Connecticut, Library of Congress Catalog
Card Number 55-8966, 1974.
Source Text
Keyword Text
Radio amateurs are people with diversified interests, ranging from low
frequencies to UHF and above, through radiotelephony, code operation, and
teletype to television, from the sociability of "rag chewing" and the excitement
of contests to handling traffic for the public benefit.  In all the activities, there
is one common element--the antenna.  It is fair to say that the ultimate
success of the station is in most cases determined more by the antenna than
by any other single category of equipment.  It is the purpose of this volume to
assemble such of the available information on antennas as may be useful to
amateurs.  The subject has many ramifications, and consideration of the
antenna alone is not enough; to be able to choose an antenna intelligently
one must know something about how radio waves travel, because the energy
radiated must be properly directed if it is to do the most good; one must also
know something about transmission lines, because power can be wasted
between the transmitter and antenna if the two are  not properly connected.
Wave propagation and transmission lines therefore require detailed treatment
along with the antenna itself.  There is no one "best" antenna system for all
purposes, but with the help of the information in this book any amateur should
be able to take the three steps that lead to a successful installation--first, to
determine  the things the antenna must do if it is to provide the best
communication between two points; second, to choose the type of antenna
that best meets the requirements; and third, to select a suitable method of
transferring power from the transmitter to the antenna.  The book has three
principal divisions.  Chapters one through five deal with the principles of
antennas and transmission lines, wave propagation and its relationship to
antenna design, and the performance characteristics of directive antenna
systems.  Beginning with six, there is a series of chapters in which complete
data are given on specific designs for the various amateur bands, including
those suitable for  space communications--satellites, moonbounce, meteor
scatter, etc.  The remaining chapters deal with the highly important
mechanical features of construction and related subjects such as
measurements and determining geographical directions.  (Abstract taken from






Social Organization in a Bobcat PopulationTitle Text
Bailey, T. N.Author Text
J. Wild. Manage. 38(3): pp. 435-446, 1974.Source Text
Keyword Text
The equipment and techniques used to track bears were described.  (Abstract






Prediction of Differential Time Delay Errors in HF Hyperbolic Position-
Fixing System
Title Text
Beckwith, R. I., Ernst, E. W., and Rao, N. N.Author Text
IEEE Transactions on Aerospace and Electronic System, vol. AES-10, no. 5,
pp. 765, November 1974.  Radio Research Laboratory, Department of




Differential time delay errors in HF hyperbolic position-fixing systems arising
from ionospheric propagation time delays are estimated by employing a
propagation prediction model for several path-pairs.  A comparison of the
prediction model results with experimental observations indicates that the
differential time delay errors can be reduced significantly by the use of the
prediction model.  (Abstract source unknown, formal literature, English






Combined influence of automatic gain and quantization threshold
control on the characteristics of  discrete detection of radiolocation
signals
Title Text
Beletskii, A. Ya.Author Text
Tochnost' i Nadezhnost' Kiberneticheskikh Sistem, Vol. No. 2, pages 126-30,
1974.
Source Text
automatic gain control, quantisation, radar theory,
random noise, signal detection, quantization threshold
control, discrete accumulators of radiolocation
signals, non-stationary Gaussian  noise
Keyword Text
Discusses problems encountered in the design of discrete accumulators of
radiolocation signals, when  the receiver system possesses automatic control







Airborne and ground based arctic digital ionospheric soundings, Final
Report, 1 Oct. 1973 - 30  Jun. 1974
Title Text
Bibl, K., Reinisch, B. W.Author Text
Lowell Technological Institute Research Foundation, Mass. 59 pages, 1974.Source Text
arctic regions, ionospheric sounding, radio wave,
digital techniques, E region, F region,  ionograms,
wave propagation
Keyword Text
High frequency radio wave propagation studies at Goose Bay, Labrador and
between Goose Bay  and an instrumented KC-135 aircraft are discussed.
Both power and phase-coherent detection  schemes were applied to
investigate the coherence of the ionospheric echoes.  Backscatter  ionograms
were recorded in this dynamic environment using digital power-integration
techniques. Stable synchronization between the ground station and the
aircraft enabled the  recording of swept frequency oblique ionograms over
distances of up to 3000 km.  Alternating  with vertical and oblique incidence
ionograms, Doppler and angle of arrival measurements were  carried out at







Investigation of Radio-Wave Propagation Conditions in Polar RegionsTitle Text
Blagoveschhenskaya, N. F. and Blagoveshchenskiy, D. V.Author Text
source unknown, 1974.Source Text
Keyword Text
General factors governing radio signal propagation conditions at decimeter
wavelength are examined for high latitudes taking into account the specific
conditions of the auroral zone.  The effect of the main trough of electron
density and of the sporadic Es layers caused by perturbation of the
ionosphere on radio communications during  winter periods are analyzed.






Fluctuations in Direction and Amplitude of 136 MHZ Signals from a
Geostationary Satellite
Title Text
Bramley, E. N.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 1503-1513, 1974.Source Text
Keyword Text
The paper describes a series of measurements made at Slough from
November 1971 to April 1972 on the direction of arrival of the 136 MHZ signals
from a geostationary satellite.  Directional variations with periods of about 15-
30 minutes and amplitudes of a few tenths of a mill radian were regularly
observed during daytime but were not detectable at night.  They indicate the
existence of east-west gradients in (vertical) total electron content of up to
about 7 X10 1̂0 m-3.  More rapid directional variations, with periods of order 1
minute or less, were also observed on different occasions at all times of day,
but occurred most frequently at night.  They were always accompanied by
amplitude scintillations and were strongly associated with the occurrence of
spread-F on vertical-incidence ionograms at Slough.  They are therefore
attributed mainly to F-layer irregularities, and on this basis the results
indicate predominant scale sizes of 1--5 km.  A large magnetic disturbance
on 17 December 1971 was accompanied by the largest and most rapid
scintillations observed during the 6 month period, but apart from this no
correlation of either the slow or the fast fluctuations with magnetic activity was






Evidence of frontal structures in non-blanketing sporadic-E layersTitle Text
Clarke, R. H.Author Text
Weapons Research Establishment, Salisbury (Australia), 12 pages, 1974.Source Text
E region, fronts (meteorology), sporadic E layer, cloud
cover, ionosondes, ionospheric sounding
Keyword Text
Radiowave-sounding techniques were refined in order to examine the structure
of partially  transparent sporadic E layers.  A hf interferometer was developed
to provide angle-of-arrival  data on occasions when the down coming signal
arrives from a reasonable well-defined direction.   lt is shown that a sporadic E
layer is comprised of three frontal clouds, each aligned in a  north-south
direction though possessing different peak electron concentrations.  An
ionosonde  was adapted to record ordinary and extraordinary mod traces on
alternate ionograms.  A  ninety-minute sequence of such ionograms recorded
in rapid succession indicates that the  observed temporal variations in the
ordinary and extraordinary modes blanketing and critical  frequencies of the
sporadic E layer were caused by the horizontal movement of frontal over






Backscatter Results from Lindau--I. Observations of Radio-AurorasTitle Text
Czechowsky, P., Dieminger, W., and Kochan, H.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 955-966, 1974.Source Text
Keyword Text
HF and VHF backscatter measurements carried out in Northern Germany and
Scandinavia (φ = 55 degrees-70 degrees) from 1963-1971 were analyzed and
are now presented comprehensively.  The daily and seasonal frequency
distributions of auroral backscatter echoes are derived as well as the
correlation between auroral occurrence and geomagnetic disturbances and
the dependence of the echo amplitude on geomagnetic latitude.  By means of
a calculated equivalent current system the relation between the backscatter
occurrences at different stations and the extension and strength of the polar
electrojet have been investigated.  All observed events when combined in a
synoptic graph as a function of time and geomagnetic latitude show a spiral
type structure.  In addition to auroral backscatter results the daily and
seasonal variation of Es-scatter and 2 x F2 ground backscatter events are






Feasibility study:  Automatic vehicle locator system Orlando Police
Department.
Title Text
Doering, Robert D.Author Text
Florida Technology University, Orlando, KY University, Office Research
Engineering Service,  Bull K UKY BU105.  Carnahan and Int Crime
Countermeasures Conference Proceedings, pages 216-223, 1974.
Source Text
direction finding systems, vehicles, automatic vehicle
monitoring
Keyword Text
The feasibility of incorporating an Automatic Vehicle Locator System into the
Command/Control System of the Orlando, Florida Police Department is
investigated.   Performance parameters of three developed systems
(Proximity, Trilateration and Dead  Reckoning) are presented based on a
survey questionnaire conducted to determine the  state-of-the-art of available
hardware.  A computer simulation model of OPD  Command/Control Systems
was then used to evaluate the effectivity of incorporating an  AVL system






DABS - Projected performance and experimental results, Discrete
Address Beacon System for  ATC
Title Text
Drouilhet, P. R.Author Text
EASCON `74; Electronics and Aerospace Systems Convention, Washington,
D.C., October, 7-9, 1974, Record.  (A75-26029 10-32) New York, Institute of
Electrical and Electronics, Engineers, Inc., 1974, pages 257-263. FAA-
sponsored research., 1974.  Author employed:  MIT, Lexington, Mass.
Source Text
air traffic control, aircraft communication, data
links, Monopulse radar, radar beacons,  surveillance
radar, aircraft antennas, digital radar systems, radar
approach control, radio direction  finders, reliability
analysis
Keyword Text
The central design objectives of the Discrete Address Beacon System
(DABS) include the  provision of reliable surveillance and data-link
communication for all aircraft and a support of  automated ATC, including
intermittent positive control (IPC) in the projected 1995 traffic  environment.
The improved surveillance capability of DABS is to be achieved by adding a
discrete address mode as an evolutionary enhancement of the air traffic






Selection of radio emission regulatory systemsTitle Text
Epstein, M. R.Author Text
Conference:  Convention of National Society Electrical Engineering, Western
Europe, IEEE, Amsterdam, Netherlands, 22-226 April 1974.  Published by
Royal Instruments Engrs., Netherlands, The Hague, Netherlands, page 569,
Author employed:  PAGE Communications Engineering. Inc., Vienna, VA.
Source Text
communications applications of control, radiation
monitoring, radio frequency interference, radio
emission regulatory systems, monitoring systems,
operational approaches, siting, manning,  equipment
layout, hardware selection, management, service site
organization, antennas, identification,  radiolocation,
system communications
Keyword Text
Highlights some of the problems involved in specifying equipment and
operational approaches for  such systems.  Emphasis is given to the
important factors of siting, manning, equipment layout and  operation.  The
problems discussed are based on the facts of rapidly advancing technology
development (particularly for automated systems) and the relative scarcity of
published literature on  the many factors affecting hardware selection and
management of system operation.  The paper  presents approaches for
monitoring service site organization, operational functions, antennas,






Bibliography of reports, January 1964 through February 1974, radio
navigation, radio direction  finders, nonspheric propagation
Title Text
Ernst, E. W.Author Text
Radio Research Lab., 27 pages, UILU-ENG-74-2541,  RRL-PUB-445, 1974.
Illinois University, Urbana.
Source Text
bibliographies, ionospheric propagation, radio
direction finders, high frequencies, position
(location), radio navigation
Keyword Text
The bibliography lists, by RRL reference number, reports which were prepared
from January  1964 to February 1974 by the Radio Research Laboratory,
Department of Electrical  Engineering, University of Illinois, Urbana, Illinois.
The list combines the bibliographies  reported in RRL 333 and 376 and up-
dates the listing to February 1974.  Most of these reports  were intended for
limited distribution, so additional copies of most of the reports are not






The Interpretation of Ionospheric Radio Drift Measurements--VI.  Angle-of-
Arrival and Group Path (Echolocation) Measurements from Digitized
Ionospheric Soundings: The Group Path Vector
Title Text
Fedor, L. S., Paul, A. K., and Wright, J. W.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 193-214, 1974.Source Text
Keyword Text
Some interpretive procedures for high resolution ionospheric radio echo phase
measurements at spaced antennas and spaced radio frequencies are
described and applied.  Graphical representations of the phase range and
group range, both derived from phase measurements, are shown in forms
which facilitate their interpretation in terms of the motions and changes
occurring at and below the echo reflection level.  A particular application of
these results is in the estimation of the level at which fading is imposed on
the reflected echo.  A procedure is given form calculating the direction of
arrival and group-path simultaneously (i.e. the group-path vector) of an
ionospheric radio echo, from digitized recording of the complex amplitude at
spaced receiving antennas and spaced frequencies.  Use of four or more
antennas and two or more frequencies, as in the 'Kinesonde', permits solution
of the problem by least-squares; this yields in turn a test of the plane-wave
assumption and a calculation of confidence limits on the results.  Weighted
phase differences between channel pairs are obtained by time-averaged
complex cross correlation, thus increasing the accuracy of the analysis.
Examples are given of applications in ionospheric diagnostics (particularly in
defining the level at which fading is imposed) and in the tracking of discrete
objects such as cesium ion clouds released from rockets.  The procedure of
correlation analysis employed previously in this series of papers to study
ionospheric motions, is shown to give results consistent with the large-scale
ion cloud motions deduced from echolocation calculations.  (Abstract source






Economic AVM system.Title Text
Freeny, Charles C., Reichardt, Otto A.Author Text
Conference:  Carnahan and Int Crime Countermeasures Conference
Proceeding, pages 202-208, 1974.  (ISSN 0454-8566)  Authors company:  Inf
Identification Incorporation, Fort Worth, Texas.
Source Text
direction finding systems, vehicles, automatic vehicle
monitoring
Keyword Text
A new direct proximity signpost technique is described which allows an
economic AVM  system to be implemented without sacrificing resolution.
The main features of the new  technique are:  long-life battery operated
signposts which allow inexpensive installation  and maintenance; multiple
area coverage to reduce the number of signposts required for  a given
resolution; a non-polling location reporting technique which eliminates the
need  for separate AVM radios; and error-free message transmission to allow
the system to be  operationally usable.  In addition, the signpost technique
described operates within  existing FCC regulations and has been built and






Magnetic array proximity AVM system.Title Text
Furth, Richard G.Author Text
Conference:  Carnahan and Int Crime Countermeasures, Conference
Proceedings, pages 209-215, 1974.  Author's company:  Novatek, Inc,
Burlington, Mass.  (ISSN 0454-8566)
Source Text
direction finding systems, vehicles, automatic vehicle
monitoring
Keyword Text
An entirely new kind of automatic vehicle monitoring system employs as
localizing  devices passive arrays of permanent magnets, imbedded in the
exiting lanes of each  intersection in a city.  Vehicles equipped with a
detection coil detect the magnetic arrays  at the exact point where they pass
over them.  When polled by radio, each responds with  the identity of the last
array passed, the distance traveled since passing it and other  information,






Phase Path Characteristics for Oblique Ray PathsTitle Text
Gething, P. J. D.Author Text
 Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 1-8, 1974.Source Text
Keyword Text
The paper is concerned with the theory of oblique propagation of high-
frequency radio waves via a spherically -stratified ionosphere above a curved
earth; the effects of the Earth's magnetic field and of electron collisions are
neglected.  The variations of phase path length with elevation angle for a fixed
frequency, and with frequency for a fixed ground range, are described.  The
theory is illustrated with results computed for idealized electron-density
profiles corresponding to one and two parabolic layers; path integrals are
given for the latter model.  (Author's abstract, formal literature, English






Data Transmission and Location Via Mobile Radio for Efficient Fleet
Control
Title Text
Gibson, R. W.Author Text
European Conference on Electrotechnics. Eurocon '74 Digest, (ExtendedSource Text
Keyword Text
Only) c. 8-6, pp. 2, 1974.  ABSTRACT: A fully automatic system has been
developed which locates a vehicle by measuring the relative times at which
radio signals reach a set of fixed receiving sites.  A precision phase
measurement is made on the subcarrier tone of the data signal as it arrives at
each receiving site and this measurement is relayed to a central control room
by telephone or radio links In the control room a small computer, maintains a
list of the location and status of every vehicle; it regularly scans the fleet,
decodes the incoming data, calculates the location, and updates the list.
Operation in a large city has shown that excellent coverage can be obtained
but that radio reflections from building limit accuracy to a few hundred meters.
 Where higher accuracy is necessary a local beacon system can be
incorporated using the data transmission facility.  Road vehicles; position
measurement; data transmission systems; mobile radio systems;
communication applications of computers.  Mobile radio; fleet control;
precision phase measurement; central control room; computer; location
coverage; accuracy; local beacon system; data transmission facility.







Direction Finding of a Radio Signal Source with the Unknown Accurate
Value of its Frequency
Title Text
Golosovsky, A. M.Author Text
Electrodynamics and Radiowave Propagation, vol. 19, no. 2, pp. 255, 1974.Source Text
Keyword Text







Ground station antennas for flight systems, German book on aerospace
navigation  communication systems, Bodenantennen fuer Flugsysteme
Title Text
Greif, R.Author Text
Munich, R. Oldenbourg Verlag (Ausruestung in Luft-und Raumfahrt. Volume
3), 254 pages, 1974. In German.
Source Text
air navigation, antenna arrays, antenna design, ground
stations, navigation aids, spacecraft  communication,
air traffic control, antenna radiation patterns,
atmospheric scattering,  electromagnetic wave
transmission, horn antennas, loran, parabolic antennas,
radar navigation,  satellite tracking
Keyword Text
Questions of flight safety, air traffic control, and navigation are briefly
examined, giving  attention to the measurements required to obtain positional
and navigational data.  Aspects of  system accuracy are largely determined
by the characteristics of the employed antennas and the  propagation
processes between ground station and flight vehicle.  The propagation of
electromagnetic radiation is investigated, taking into account radiation in
various frequency  ranges, aspects of noise, and ionospheric and tropospheric
scatter.  The characteristics of  antennas as elements of information-
processing system are discussed, giving attention to  long-range navigation,
short-range navigation, direction-finding systems, radar systems,  multi-
element antennas and ground installations for maintaining communication
with flight  vehicles and spacecraft.  Approaches for determining antenna
resistance are considered along  with the measurement of the other antenna







The earth as a radio source:  The non-thermal continuum, Progress
Report
Title Text
Gurnett, D. A.Author Text
Department of Physics and Astronomy, Iowa University, Iowa City, 54 pages,
1974.
Source Text
continuous radiation, radio astronomy, radio sources
(astronomy), electron radiation, plasma  frequencies,
radio direction finders, solar wind
Keyword Text
A weak non-thermal continuum, radiated by the earth from energetic electrons
in the outer  radiation zone, is studied.  It is shown that the frequency
spectrum of the continuum radiation  consists of two components, a trapped
component, which is permanently trapped within the  magnetosphere at
frequencies below the solar wind plasma frequency, and an escaping
component which propagates freely away from the earth at frequencies above
the solar wind  plasma frequency.  Direction finding measurements and
measurements of the spatial distribution  of intensity for both components
indicated that the continuum radiation is generated (1) in a  broad region
which extends through the morning and early afternoon immediately beyond
the  plasma pause boundary, and (2) over a broad range of latitudes, including
the magnetic equator.   Possible mechanisms by which this radiation is
generated, including gyro-syncchrotron radiation  from energetic electrons in






The effect of an additional height measurement on three-dimensional
position fixing using low  orbiting navigation satellites, ship navigation
Title Text
Haensel, H., Weber, O.Author Text
European Space Agency, Paris (France), 55 pages. Translation:  English of
Der Einfluss einer zusaetzlichen Hoehenmessung auf dreidimensionale,
Standortbestimmungen mit Hilfe umlaufender Navigation satelliten, DLR-FB-
73-28, DFVLR, 1973, Report ESRO-TT-99-DLR-FB-73-28; 1974.
Source Text
Doppler navigation, positioning, radio direction
finders, satellite navigation, systems, surface
navigation, geos 1 satellite, geos 2 satellite,
receivers, satellite antennas, transit satellites
Keyword Text
The use of satellites of the Navy Navigation Satellite System, for three
dimensional position  fixing and the accuracy improvement which will be
obtained by the additional measurement of  the height of the receiving
antenna with respect to the north ellipsoid, is described.  The  equations for
the displacement of the position and for the improvement of the error ellipsoid
are  derived as a function of the following data: the parameters of the original
Doppler system, the  standard deviation, and the value of the additional height
measurement.  The effect of the latter  on actual Doppler measurements at
Brunswick is demonstrated for two particularly unfavorable  satellite passes
and for a sample of 33 passes.  The statistical methods described are also






A New High Resolution Holographic Contouring MethodTitle Text
Henshaw, Philip D., Ezekiel, ShaoulAuthor Text
Massachusetts Institute of Technology, Cambridge. 7 pages, 1974.Source Text
holography, laser beams, angle of arrival, diffuse,
reflection, wedges, photographic  emulsions,
calibration, contours, gas lasers, reprints, helium
neon lasers, double exposures, multiple exposures,
NTISDODXR,  NTISDODSD
Keyword Text
A new holographic method for producing contours on diffusely reflecting
surfaces is  reported. The contour spacing can be continuously varied from
2.5 micrometers (the  lower limit so far) up to 1 mm or larger. The holographic
emulsion is placed close to the  object and a single beam of laser light (in our
case, a 1 MW He-Ne laser) is used to  supply both the object and reference
beams.  To produce contours, a double exposure  hologram is recorded with
the reference beam incident from two different angles. The  observed contour
spacing is determined by the angular separation of the incident beams  as






An automatic wildlife tracking system (from moving vehicles)Title Text
Hiller, P. K., Weeks, R. W., Cupal, J. J., Ward, A. L.
Editor:  Barnett, R. D.
Author Text
Proceedings of the 11th Annual Rocky Mountain Bioengineering Symposium
and the 11th International ISA Biomedical Sciences Instrumentation
Symposium, Vol. 10, pages 157-60, ISBN 0876642334.  Conference:   ISA,
IEEE, Rocky Mountain Bioengineering. Symposium, Colorado Springs, Co.,
15-17 April 1974.   Published by ISA, Pittsburgh, PA, pages viii+185.
Authors employed:  Naval Weapons Center, China Lake, CA.
Source Text
mobile radio systems, radio direction-finding, tracking
systems, pulse by pulse direction finding, mobile
receiver equipment, experimental results, animal
movement  studies, aircraft installation, vehicle
installation, automatic wildlife tracking system, pulse
type signal,  dual quarter wave dipole antenna array,
automatic direction determination, laboratory testing,
second  generation version
Keyword Text
This paper describes an automatic wildlife tracking system built for use in an
airplane or four wheel  drive vehicle.  It is capable of tracking a low duty cycle
pulse type signal and gives direction on a  pulse by pulse basis.  The paper
describes the dual quarter wave dipole antenna array used in the  system, as
well as the electronics used to implement the automatic direction
determination.  Results  of laboratory testing are presented and discussed.
Detailed suggestions are made for a second  generation version of the system






Observed Ionospheric Waves Considered as Gravity or Hydromagnetic
Waves
Title Text
Hines, C. O.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 1205-1216, 1974.Source Text
Keyword Text
A recent suggestion, to the effect that a certain class of wavelike
deformations of the distribution of F-layer ionization might be interpreted more
appropriately in terms of hydromagnetic waves than in terms of atmospheric






Propagation Velocities and Speeds in Ionospheric Waves: A ReviewTitle Text
Hines, C. O.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 1179-1204, 1974.Source Text
Keyword Text
TID's and other wave disturbances in the ionosphere are capable of revealing a
wide variety of propagation velocities and speeds.  Some of these, such as
phase and packet velocities and phase trace speeds, are well known and
widely applied.  Others are less well known and less widely applied, but
nevertheless may be the observationally relevant ones on occasion.  Virtually
all have been subjected to some form of misunderstanding at one time or
another.  This paper seeks to recapitulate some of the more important
properties and implications in a tutorial vein, both formally and with reference
to the reduction of observational data.  It illustrates many of its points in
application to atmospheric acoustic-gravity waves, and goes on to remove two
of the three observational objections that have been raised against such
waves as the agency that produces TID's.  The third objection is examined
critically in a companion paper.  (Author's abstract, formal literature, English






Civilian system for emergency communication and mobility.Title Text
Jackson, John S.Author Text
Conference:  Carnahan and Int Crime Countermeasures Conference.
Proceedings, pages 228-232, 1974.  (ISSN 0454-8566)  Author employed:
University of Kentucky, Lexington, KY.
Source Text
direction finding systems, vehicles, digital
communication systems
Keyword Text
At the present time, research and development efforts are aimed toward
producing a  widely acceptable automatic vehicle monitoring system.  Such a
system will provide for  civilian usage in the areas of medical and fire
emergencies as well as crime.  Facilitation  of mobility of the blind is an






The Focussing of Radio Waves by Large Scale Ionospheric IrregularitiesTitle Text
Jones, J., and Lyon, G. F.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 461-473, 1974.Source Text
Keyword Text
A three=dimensional theory of focus of radio waves by large scale ionospheric
irregularities have been developed and has been applied to two cases: the
traveling ionospheric wave and the spheroidal irregularity.  With realistic
models for the ionospheric perturbation the enhancement due to focussing
can be of the order of 10 dB at a frequency of 40 MHZ.  Records of signals
received from Explorer 22 have been examined and several examples of this
focussing effect are presented.  (Abstract source unknown, formal literature,






Simultaneous Measurements of the Frequency and Bearing of h.f. Radio
Waves
Title Text
Jones, T. B., E. Kantarizis, and Morgan, A. D.Author Text
Proc. I.E.E., vol. 122, no. 3, 1974.Source Text
Doppler effect, frequency measurement, ionospheric
electromagnetic-wave propagation, radio direction
finding
Keyword Text
The presence of traveling ionospheric disturbances (t.i.d.s.) at the reflection
point of H.F. radio waves, propagated at oblique incidence, has been
monitored by means of a Doppler-frequency sounder.  The bearing error
measured by a direction finder at one end of the oblique path is shown to be
correlated with the t.i.d. activity at the  path mid-point.  The magnitudes of
the bearing errors have been calculated from the Doppler observations, and
these are shown to be in good agreement with those observed experimentally
using the direction finder.  The errors caused by the traveling disturbances are
an order of magnitude greater than the instrumental accuracy of the direction
finder.  Correction of these errors is therefore essential before the inherent
precision of modern H.F. direction finders can be realized.  (Authors' abstract,






Theory of astronomical correction, Russian book on celestial navigation
of flight vehicles
Title Text
Kamenskii, A. M.Author Text
Moscow, Izdatel `stvo Mashinostroenie, 220 pages, 1974.Source Text
air navigation, aircraft guidance, astronomical
coordinates, celestial navigation, navigation
instruments, position errors, astroguide navigation
system, correction, error analysis, star trackers
Keyword Text
A theory is developed for the linear astronomical correction of navigational and
flight  parameters of flight vehicles.  Particular attention is given to the
celestial guidance equations  and to the error equations of astronomical
correction methods.  The influence of the errors of  astronomical methods on
the accuracy of astronomical correction of flight vehicle coordinates  and on
the parameters defining vehicle orientation is assessed, and the kinematics of







Rapid real-time MTF measurements in a field environmentTitle Text
Kelsall, D.
Editor:  Dutton, D.
Author Text
Conference Paper:  Published by Society Photo-Optical Instrumentation
Engineers, Palos Verdes Estates, California, pages 134-230, pages xii+311.
Sponsored by Optical Society America, International. Comm. Optics, Sira
Institute, Rochester, New York, 20-22 May 1974.  Author employed:  MIT,
Lincoln Lab., Lexington, MA.
Source Text
light interferometers, optical images, optical systems,
transfer functions, fast scanning interferometer,
modulation transfer function, real time measurement,
angle  of arrival data, infrared optics, phase transfer
function
Keyword Text
A fast-scanning interferometer is described that measures the complete MTF
curve in  about one millisecond, in real time, and allows recording MTF data
at the rate of 14400  complete curves in one minute.  The instrument
described has been used both in the visible  and in a modified form, with
infrared optics, at 10 microns.  While MTF data has been  obtained to date, it
can also be used to obtain the phase transfer function.  In addition, the
system can provide angle-of-arrival data in cases where this is necessary,
such as imaging  through long propagation paths through the atmosphere, or






Determination of the angle of arrival of the maximum of a backscattered
signal during  oblique-backscatter sounding of the ionosphere
Title Text
Kol'tsov, V. V.Author Text
Geomagnetizm i Aeronomiya, Vol. 14, No. 4, pages 660-3. (ISSN 0016-7940)
Translation: Geomagnetism and Aeronomy, vol. 14,  No. 4, pages 559-62,
(ISSN 0016-7932)  1974.  Author employed:  Institute of Terrestrial
Magnetism, Ionosphere & Radio Wave Propagation, Academy of Science,
Leningrad, USSR.
Source Text
backscatter, electromagnetic wave scattering,
ionospheric electromagnetic wave  propagation,
ionospheric techniques, ionosphere oblique backscatter
sounding, backscattered radio signal maximum, energy
reaction derivatives, distance frequency characteristic
derivatives
Keyword Text
A formula is derived for computing the angle of arrival of the maximum of a
backscattered  signal during oblique-backscatter sounding of the ionosphere.
The initial data for  determining this angle are the derivatives of the energy
reaction at the point of the  maximum and also the derivatives of the distance-
frequency characteristic.  Examples of  the analysis of experimental OBS






Association of Lighting Flashes with Precipitation Cores Extending to
Height 7 km
Title Text
Larsen, H. R., and Stansbury, E. J.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 1547-1553, 1974.Source Text
Keyword Text
A single sferics receiver located at the McGill Radar Weather Observatory
has located individual lightning flashes in azimuth and time.  These locations
have been compared with the precipitation pattern recorded by radar as to
intensity, height, map-location and time, at ranges 8-200 km.  For one
summer evening the flashes were close in time and space to precipitation
cores or maxima, specifically to cores for which the region of radar target
intensity level in excess of 43 dBZ extended upward through height 7 km.  In
two cases, it was possible to find an approximate proportionality of the sferics
rate to the area of the core at 7 km (as defined above).  The area per spheric
per minute was 10 km 2̂ for one case at range 70 km. 40 km 2̂ for the other
case, at range 120 km.  (Authors' abstract, formal literature, English






The Observation of Periodic Ionospheric Disturbances Using
Simultaneous Faraday Rotation and Angle of Arrival Measurements
Title Text
Lyon, G. F., and Webster, A. R.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 943-954, 1974.Source Text
Keyword Text
Observations of periodic fluctuations in electron content are complemented by
simultaneous observations of fluctuation in the angle of arrival of the signal.  It
is shown that the phase and amplitude relationships between those two sets
of fluctuations can provide considerable more information on the nature of the
disturbances.  In the case of a traveling disturbance estimates of the
horizontal wavelength and direction of travel may be obtained at a single
observing station.  The method also provides an indication of whether or not
the observed disturbances are in fact traveling, a matter of some importance
in interpreting periodic ionospheric fluctuations in terms of atmospheric gravity
waves.  Examples are given of which some confirm the presence of a traveling
atmospheric wave and some do not.  (Authors' abstract, formal literature,






Backscatter Results from Lindau--II.  The Movement of Curtains of
Intense Irregularities in the Polar F-Layer
Title Text
Moller, H. G.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 1487-1501, 1974.Source Text
Keyword Text
Using HF sweep-frequency backscatter, two curtains of intense field-aligned
irregularities have been observed at high latitudes.  To obtain these data, the
observing station had to be located at a suitable geomagnetic latitude which
depends on the inclination of the geomagnetic field and the height of the F-
layer.  Two backscatter stations at different latitudes have been used.  The
geomagnetic latitude of the two curtains varies as a function of geomagnetic
time and geomagnetic activity.  One curtain appears at the southern edge of
the auroral oval between 68 degrees and 78 degrees invariant geomagnetic
latitude.  It is observed at all local times and has a minimum latitude of
occurrence at midnight.  A second curtain is seen only at night.  It appears
north of the mid-latitude F-layer trough between 58 degrees and 70 degrees
invariant geomagnetic latitude.  It moves equator-ward till sunrise.  Its relation
to the plasma pause is discussed.  (Author's abstract, formal literature,






A Qualitative Examination of the Effect of Systematic Tilts, in the
Ionosphere, on HF Bearing Measurements
Title Text
Morgan, A. D.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 1675-1681, 1974.Source Text
Keyword Text
The effect of systematic tilts, in the ionosphere, on HF bearing measurements
taken over a 3 week period in both spring and summer, are examined
qualitatively.  The results suggest that the behavior of these tilts is dependent
on the solar zenith angle.  (Abstract source unknown, formal literature,






Review of Techniques for Directional Wave Spectra.  <NOTE> Technical
Report.
Title Text
Panicker, Narayana N.Author Text
Technical Report from:  Woods Hole Oceanographic Institution Mass., Office
of Naval Research, Arlington, Va., Coastal Engineering Research Center, Fort
Belvoir, Virginia, California University, Berkeley, 25 pages, 1974.
Source Text
ocean waves, surface waves, directional, spectral
energy distribution, direction finding,  measurement,
data processing, mathematical models, backscattering,
reviews, reprints, NTISDODN
Keyword Text
Determination of the energy density of ocean surface waves as a function of
both  frequency and direction is of practical importance. With varying degrees
of success  several methods of measurement and analysis have been tried for
this purpose in the past  and their limitations should encourage the
development of new techniques.  Measurements  are of two types: the direct
measurements from within the wave field and remote  measurements from
without using light or radio waves.  Direct measurements may be of  array
type or buoy type. In an array similar quantities are measured at several
horizontally  separated points. The highest directional resolution ever obtained
to date for ocean waves  appears to have been through the use of a radio
backscatter technique. Several methods  of analysis are used for estimating
directional spectra from measurements. These are the  direct Fourier
transform, parameterized estimation, amplitude and phase detection
technique, discrete wave train analysis, and data adaptive techniques.  With
sparse data  as from an array of a few gages the parameterized estimation
technique gives better  results than the direct Fourier transform method.  Data
adaptive techniques such as the  Maximum Likelihood Method and maximum






Discrete processing of radiolocation informationTitle Text
Pichugin, E. D., Tikhonov, V. I.Author Text
Materially Seminara po Kibernetike, Vol. No. 65, pages 18-24, 1974.Source Text
radio direction-finding, radio navigation, signal
detection, signal processing, discrete processing,
radiolocation information, detection, separation,
external values, contrast  gradient maxima
Keyword Text
A description is given, with block diagram, of a processor for discrete
radiolocation data processing,  based on the detection and separation of







Discrete Processing of Radiolocation InformationTitle Text
Pichygin, Ed., Tikhonov, V. I.Author Text
Mater. Semin. Kibern. (USSR), no. 65, pp. 18-24, 1974.Source Text
Keyword Text
A description is given, with block diagram, of a processor for discrete
radiolocation data processing, based on the detection and separation of
external values of the radiolocation image.  Corresponding to contrast gradient
maximum. (4 Refs) Signal Processing: Signal Detection; Radio navigation;
Radio Direction-Finding, Discrete Processing; Radiolocation Information;
Detection, Separation; External Values; Contrast Gradient Maxima.







Ultimate performance of the fixed-beacon position-finding systemTitle Text
Rachet, G. B., Pieplu, J. L.Author Text
Linguistic Systems, Inc., Cambridge, Mass., Washington, NASA, 17 pages.
Translated:  English of ""EOLE Performances Ulltimes du Systeme de
Localization de, Balises Fixes", Centre Spatial de Bretigny, Division. Math.
and Traitment, Dept. Calcul d'Orbites, France, Report NASA-TT-F-15285,
GB/73.364/CB/MT/OB, 1974.
Source Text
performance prediction, radar beacons, radio direction
finders, baker, Nunn camera, Doppler  effect, Eole
satellites, orbital mechanics, random errors
Keyword Text
The results obtained for analyzing the ultimate performance of the Eole
position-finding system  for fixed beacons are presented in synthesis.  With
the use of up-to-date equipment (Baker Nunn  cameras) and sophisticated
programming, this performance was shown to be 250 meters for  distance
measurements and 10 centimeters per second for Doppler measurements.
After  correction of distance skews the position-finding accuracy is 100 to 150
meters for  position-finding skew and 250 to 300 meters for the dispersion






Sudden ionospheric disturbance grid, high frequency radio interference,
Research and  Development Report, 15 Sep. 1973-15 Jun. 1974
Title Text
Rose R. B., Hill, J. R., Bleiweiss, M. P.Author Text
Naval Electronics Lab. Center, San Diego, Calif. Astia Document (AD)-
A006567-NELC-TR-1938, 41 pages, 1974.
Source Text
high frequencies, ionospheric disturbances, radio
frequency interference, circuit reliability,  computer
programs, ionospheric propagation, solar activity
effects
Keyword Text
The technique described will allow controllers to quickly determine (1) whether
a short wave  fade in progress will affect any of their hf circuits, (2) the degree
to which each circuit is  affected, (3) alternate frequencies, and (4) alternative
traffic routes available.  The only required  input parameter is 1-8A X-ray flux.
The computer program continuously displays the LOF over  any number of
preselected hf transmission paths in predictive, real-time, or historical mode.
The technique was designed primarily for naval commands which control hf
systems covering  large geographical areas such as Communication Area







NT 100 - modular system for remote-transmission applicationsTitle Text
Roth, H.Author Text
News from Rohde and Schwarz, Vol. 14, No. 64, pages 18-22, 1974. Rohde &
Schwarz, Munchen, West Germany.
Source Text
data transmission equipment, modules, telemetering
equipment, remote data terminal, modular form, basic
units, simplex, duplex, direction finder, shortwave
receiving system, measurement network, transmission of
measurement data, operating principles,  characteristics
Keyword Text
In measurements and communications, control commands, message signals,
operating and measured  data often have to be transmitted over a wide variety
of networks.  The data-terminal system NT 100  was developed for such
applications.  Its modular form and the various basic units, for example the
universal models NT 100-X 64 and NT 100-XR 32 (both for simplex and
duplex), enable it to be  interfaced with any transmission system, whether in







Small VHF Direction Finder PA 002Title Text
Ruger, W.Author Text
News Rohde and Schwarz (Germany), vol. 14, no. 66, pp. 11-13, 1974.Source Text
Keyword Text
The PA 002 direction finder for the aeronautical-communications range 117.5
to 136.5 MHZ (144 MHZ option) was specially developed for use at small
airfields.  It indicates the heading of an aircraft towards an airfield (QDM) in
the form of three digits, and the direction from airfield to aircraft (QDR) as a
bright spot on a compass rose.  The system error of this DF equipment is
less than +or- 2 degrees and sensitivity is better than 10 MUV/M.  Radio
direction finding; Doppler Effect, Radio Direction Finder; Small VHF Direction
finder PA 002; Aeronautical Communications range; Small Airfields.  (Cross
Reference Ruger, 1975, no. 28-21.)  (Abstract source unknown, formal






Small VHF direction finder PA 002Title Text
Rutger, W.Author Text
News from Rohde and Schwarz, Vol. 14, No. 66, pages 11-13, 1974.Source Text
Doppler effect, radio direction-finding, radio
direction finder, small VHF direction finder PA 002,
aeronautical communications range, small  airfields
Keyword Text
The PA 002 direction finder for the aeronautical-communications range 117.5
to 136.5 MHZ (144  MHZ option) was specially developed for use at small
airfields.  It indicates the heading of an aircraft  towards an airfield (QDM) in
the form of three digits, and the direction from airfield to aircraft  (QDR) as a
bright spot on a compass rose.  The system error of this DF equipment is










Forschungsinst. Funk & Math., Wachtberg-Werthoven, West Germany, pp.
39/1-11, AGARD, Neuilly sur Seine, France, pages viii+533, AGARD, 1974.
Source Text
angular measurement, communications applications of
computers, phase comparators, radar  equipment, radar
measurement, signal processing, phase comparison
Monopulse system, internally generated thermal noise,
maximum likelihood  analysis, probability density
function, computed by numerical integration, signal
noise ratio, computer  simulation, bi-dimensional angle
measurement
Keyword Text
Deals with the problem of estimating the angle of arrival with a phase
comparison Monopulse system  in the presence of internally generated
thermal noise.  A maximum likelihood analysis produces the  form of the
estimate which does not differ essentially from that found earlier for an
amplitude  comparison Monopulse system.  In deriving the probability density
function (pdf) of the estimate, no  approximations of the nonlinear Monopulse
error curve are made.  Therefore mean and variance of  the estimate
computed by numerical integration are valid at any signal-noise-ratio (SNR)
and at any  angle.  The bias of the estimate at low and moderate SNR is
higher than known by other theories.   A computer simulation proves the
correctness of the results.  A comparison between radar and  passive beacon
tracking mode is made, and the problem of bi-dimensional angle






Real Time Location of Atmospherics by Single Station Techniques and
Preliminary Results
Title Text
Sao, K. and Jindoh, H.Author Text
Journal of Atmospheric and Terrestrial Physics, 1974, vol. 36, pp. 261-266,
Pergamon Press, Printed in Northern Ireland.
Source Text
Keyword Text
A real time locator by single station was developed by the use of the
dispersion characteristics of VLF and ELF propagation.  A remarkable merit
of this apparatus is the real time locations of atmospherics, separating ground
discharges from cloud discharges.  Brief description of the apparatus and
preliminary results are mentioned, although it is natural that further studies for
improvements are strongly required.  (Abstract source unknown, formal






Some Considerations of the Polarization Error in Direction Finding of
Atmospherics--I.  Effect of the Earth's Magnetic Field
Title Text
Sao, Kazuo, and Yamashita, MichikoAuthor Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 1623-1632, 1974.Source Text
Keyword Text
In order to locate the atmospheric origin, direction finding must be used.  As
direction finding has various types of error, the arrival direction of
atmospherics is normally disturbed by these errors.  In this paper, using a
simple ionospheric model for nighttime, the wave polarization due to the effect
of the Earth's magnetic field is calculated for both ELF and VLF bands below
10 kHz and also the behavior of the bearing error is investigated as a function
of propagation distance.  This paper shows that if the direction finding can be
operated at a frequency in the ELF range, there would be two merits in
comparison with 10 kHz direction finding.  (Abstract source unknown, formal






Techniques employed in ESM receiving systems for signal detection:




Microwave Exhibitions & Publishers, pages 656-60, 1974. Surbiton, Surrey,
UK.
Source Text
frequency measurement, microwave measurement, radio
direction-finding, receivers, signal detection,
surveillance, electronic environment, ESM receiving
systems, signal detection, frequency  measurement,







Possibilities of applying the Astrometric Polynomial Model for direction
finding using  photographs of ballistic cameras.
Title Text
Schnuerer, H.Author Text
Inst fuer Flugfuehrung, Braunschweig, Ger, Dtsch Luft Raumfahrt
Forschungsber DLR-FB 74-58, 161 pages, 1974.
Source Text
Astrophysics, mathematical models, Photogrammetry,
interpretation
Keyword Text
In satellite geodesy, ballistic cameras of focal lengths between 0.3 and 1 m
and of fields  of view up to 30 DEGREE are used.  Investigations are made,
whether photographs of  ballistic cameras can also be reduced
astrometrically.  The theoretical investigations show  that the Astrometric
polynomial model can cover the physical and geometrical conditions  during
exposure.  The results of Astrometric and photogrammetric reductions of the
total  image field of BC4 photographs (focal length 0.3 m and 0.45 m) do not






Accuracy of Phase SystemTitle Text
Shifrin, Ya. S.Author Text
Radioteknika, Kharkov (USSR), no. 30, pp. 84-90, 1974.Source Text
Keyword Text
An expression is found for the standard deviation of the angular errors of a
phase direction finder as a function of the statistical characteristics of the
incident wave field (standard deviation and correlation, distance of the phase
fluctuations) and the geometry of the direction finder (antenna dimensions and
spacing).  Graphs for evaluating the magnitude of the error for given, field
statistics and direction finder dimensions are plotted.  The greatest error is
found to occur with 'point' antennae.  Radio direction-finding; Phase
Measurement; Atmospheric Electromagnetic Wave Propagation; Radiowave
Propagation, Error Analysis; Random Atmospheric Inhomogeneities;
Standard Deviation; Angular errors; Phase Direction Finder; Phase
Fluctuations; Correlation Distance; Antenna Dimension; Graphs.  (Abstract






Influence of random atmospheric in homogenetics on the accuracy of
phase systems
Title Text
Shifrin, Ya. S.Author Text
Radiotekhnika, Vol. No. 30, pages 84-90, 1974.Source Text
atmospheric electromagnetic wave propagation, phase
measurement, radio direction-finding, radiowave
propagation, error analysis, random atmospheric
inhomogeneities, standard deviation, angular errors,
phase direction finder, phase fluctuations, correlation
distance, antenna dimensions,  graphs
Keyword Text
An expression is found for the standard deviation of the angular errors of a
phase direction  finder as a function of the statistical characteristics of the
incident wave field (standard  deviation and correlation distance of the phase
fluctuations) and the geometry of the  direction finder (antenna dimensions
and spacing).  Graphs for evaluating the magnitude  of the error for given field
statistics and direction finder dimensions are plotted.  The  greatest error is






Reflection Coefficient Matrix for Radio Waves within the IonosphereTitle Text
Smith, M. S.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 1165-1172, 1974.Source Text
Keyword Text
In previous calculations of the reflecting properties of the ionosphere use has
often been made of a 2 x 2 reflection coefficient matrix.  This is a true
reflection coefficient only in the free space below the ionosphere, but not
within the ionospheric plasma.  Here a new 2 x 2 matrix is defined which is a
true reflection coefficient at all levels both within and outside the ionosphere.
It is useful for a detailed study of the precesses of reflection, absorption and
coupling within the ionosphere.  (Author's abstract, formal literature, English






A cross correlation method for computer-aided selection of CDAASUM
patterns
Title Text
Smith, S., Bailey, A. D., Ernst, E. W., Gardner, C. S.Author Text
Radio Research Lab., Illinois Univ., Urbana.  Astia Document (AD)-783708-
UILU-ENG-74-2549-RRL-PUB-450-TR-48,  68 pages, 1974.
Source Text
antenna radiation patterns, computer techniques, across
correlation, radio direction finders,  accuracy,
antenna arrays, azimuth, signal reception
Keyword Text
A circularly disposed antenna array/radio direction finding (CDAA/RFD)
system (Wullenweber)  can be used to determine the azimuthal angle of
arrival for an incoming signal.  Unfortunately,  there will always be a certain
degree of inaccuracy in the resulting value since not all arriving  signals will be
perfect single-mode data.  This report deals with one possible method of
determining when to accept the angle-of-arrival value computed from a SUM
pattern of the  CDAA.  Filtering and cross-correlating the data with an ideal
pattern are performed.  The  resulting cross-correlation coefficient gives a






Finger Lance:  A semi automatic HF direction of arrival and Doppler
measuring system for the  study of local traveling ionospheric
disturbances
Title Text
Spragg, R. D.Author Text
Weapons Research Establishment, Salisbury (Australia). Report WRE-TN-A-
243 (AP), 33 pages, 1974.
Source Text
Doppler radar, ionospheric disturbances, radio
direction finders, flight instruments, radio
navigation, radio transmission
Keyword Text
Traveling ionospheric disturbances are responsible for significant errors in high-
frequency  direction finding, especially at short ranges.  Research in this area
is concentrated on  determining the magnitude, velocity, and spatial
correlation of these disturbances with a view  to improving the accuracy of
high-frequency direction finding.  In support of the research  program a semi-
automatic high frequency direction of arrival measuring system was
developed.   This system automatically measures the direction of arrival,
associated Doppler shifts, and  apparent path length of up to four






HF Radio Measurements of Surface CurrentsTitle Text
Stewart, Robert H. and Joy, Joseph W.Author Text
Deep-Sea Research, vol. 21, pp. 1039-1049, 1974.Source Text
Keyword Text
HF radio waves back scattered from the ocean surface can be  used to
measure ocean surface currents.  Measurements of the range-Doppler
spectrum of these signals yield the wavenumber k and the frequency ω of an
ocean surface wave and its phase velocity v =  (g/k), yields a measure of the
average current from the surface to a depth of the order of (2k)-1.  A measure
of the current shear is obtained by observing at more than one radio
frequency.  To test these ideas, surface currents were measured using both a
conventional and the HF technique, and reasonable agreement was found.






Sign post aided dead reckoning system for automatic vehicle
monitoring (AVM).
Title Text
Stobart, C. R.Author Text
Conference:  Carnahan and Int Crime Countermeasures Conference
Proceedings, pages 192-201, (ISSN 0454-8566)  1974.  Author employed:  E-
Syst, Inc, Dallas, Texas.
Source Text
direction finding systems, vehicles, digital
communication systems,automatic vehicle monitoring
Keyword Text
A technique is described for locating vehicles in an automatic vehicle
monitoring (AVM)  system by means of sign post aided dead reckoning (DR).
The system exploits low  power active sign posts to automatically initialize
the DR location processor and correct  for errors that accumulate as a
function of distance traveled.  The paper presents a  description of the system
approach, vehicle instrumentation, error analysis, and results  of limited
testing under various environmental conditions.  Some advantages of this
approach are flexibility of system application with respect to communication
data link  (low data rates single channel requirements), minimum data
processing in base station  computer, and flexible accuracy achieved by






Personnel homing system test report analysis, Final Analysis ReportTitle Text
Strickland, M. G.Author Text
Modern Army Selected Systems Test Evaluation and Review, Fort Hood,
Texas.  Astia Document (AD)-776935-MASTER-TEST-1066, 52 pages, 1974.
Source Text
homing devices, human factors engineering, personnel,
electromagnetic compatibility, electronic  equipment
tests, radio direction finders
Keyword Text
The test was conducted to determine, through use of the Motorola prototype,
if a personnel  homing system (PHS) has significant military potential and to
obtain insight into the desirable  features of a PHS for the purpose of
assembling parachutists or other forces in overt and covert  operation or for
alternate usages.  Because of the technical difficulties of the PHS, it should
not  be considered for further testing until shortcomings noted in the test






An adaptive array and angle of arrival estimation system for sensor
communications, Final  Report
Title Text
Swarner, W. G., Bernl, A. J.Author Text
ElectroScience Laboratory, Astia Document  (AD)-780163-ESL-3435-2, 153
pages, 1974.  Ohio State University, Columbus, Ohio.
Source Text
antenna arrays, electronic countermeasures, radio
frequency interference, remote sensors,  adaptive
control, angular resolution, estimating, jamming,
multichannel communication, radio  communication
Keyword Text
Design, development, and testing of a 4-element 4-channel adaptive array for
interference  rejection and of an angle of arrival estimation device for use with
the Phase III remote sensor  communications system are described.  The
adaptive array provides simultaneous monitoring  of four selected sensor
channels within the 162-174 MHZ sensor band while nulling up to three
interfering signals from spatial directions to within 2.5 degrees of the desired
signals.  The angle  of arrival estimation system determines directions of






Radio location system for mine-rescueTitle Text
Tsao, C. K. H.Author Text
Raytheon Co., Wayland, MA. pages. 527-32, Western Periodicals, North
Hollywood, CA.pages xiii+738, Naval Postgraduate School, Univ. Santa Clara,
et al, 1974.
Source Text
loop antennas, mining, mobile radio systems, radio
direction-finding, radio receivers, radio
transmitters, phase contour method, mine rescue,
portable surface receiver, radio location system,
portable  underground beacon transmitter, loop antenna
Keyword Text
Electromagnetic technique can be applied in mine rescue operation for rapid
location of miners.  The  system consists of a portable underground beacon
transmitter which is deployed by the miner in an  emergency.  The beacon
transmits through a horizontal loop antenna placed on the floor in the mine.
On the surface, the beacon signal can be received with a loop antenna.  The
receiver, being portable,  can be moved about on the surface to locate the
point directly above the beacon antenna.  Location  can be determined by the
classical nulling technique, which is conceptually simple, or the more  recent
phase-contour method which, although seemingly more complex in hardware,






New method for direction finding of elliptically polarized VLF waves.Title Text
Tsuruda, Koichiro, Hayashi, KanjiAuthor Text
Institute of Space and Aeronautical Science, University of Tokyo.  Report 509
pages 123-141, March, 1974.
Source Text
electromagnetic waves, direction finding systemsKeyword Text
A new method has been developed for direction finding of elliptically polarized
VLF  electromagnetic waves.  The method uses simple algebraic relations
between the vertical  electric fields and the horizontal magnetic field of the
incident wave to eliminate the TE  component of the magnetic field.  The
present method gives a reasonably accurate  estimate of the angle of
incidence as well as azimuth when the incident wave is  elliptically polarized,
and this is complementary to the classical goniometer technique  which is
suited for direction finding of the linearly polarized waves.  Preliminary
experimental results on direction finding of whistlers by this newly developed






Bearing characteristics for some statistical models of spatially distributed
signal sources
Title Text
Vorobyev, V. I., Solonenko, V. G.Author Text
Joint Publications Research Service, Arlington, Va., In its First All-Union
Symposium.  (JPRS-62432)  pages 83-86 (See N74-31O43 20-19),
Translated. into English from ""Pervyy Vsesoyuznyy Simpozium, Metody
Predstavleniya i, Apparaturnyy Analiz Sluchaynykh Protsessov i Poley"
Novosibirsk, 1968, pages 85-88, 1974.
Source Text
bearing (direction), radar beams, signal processing,
wave propagation, error analysis, information  theory,
mathematical models, numerical analysis
Keyword Text
The characteristics of radar direction finding systems are discussed.  The
principle of  instantaneous comparison of signals is described.  According to
this principle, the direction of  source electromagnetic waves is determined
from the result of a comparison of signals received  simultaneously through
several space channels.  Mathematical models are developed to find the
statistical characteristics of the process for a continuous model of a radar






Near-Field Statistics for the Field Diffracted by a Thin One-Dimensional
Random Phase Screen
Title Text
Whale, H. A.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 1045-1057, 1974.Source Text
Keyword Text
Curves showing the behavior of the intensity correlations and the spatial
power spectra of an initially plane wave diffracted by a thin one-dimensional
random phase screen are presented for different distances from the screen.
A numerical simulation technique has been employed to obtain some results
up to phase variances in the screen of 32 radians squared.  Comparison of
the amplitude correlation curves with the intensity correlation curves has
shown that these have essentially the same shape and width for all the values
of phase variance that have been considered.  (Abstract source unknown,






The Interpretation of Ionospheric Radio Drift Measurements--VII.
Diffraction Methods Applied to E-Region Echo Fading: Evidence of a
Focusing Model
Title Text
Wright, J. W.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 36, pp. 721-740, 1974.Source Text
Keyword Text
The statistical properties of the amplitude and phase-fading of pulsed radio
signals reflected off the ionosphere at vertical incidence are examined and
compared with the results of modern random-screen diffraction theory.
Normalized second and third moments of the intensity, and the observed
R.M.S. phase deviation, are calculated from an extensive data sample
obtained by the Kinesonde at various radio frequencies and heights (89-120
km); a consistent behavior of these parameters is found which can only
occur, according to the theory, through a focusing mechanism.  The geometry
and available statistics of a simple rippled-reflector model are examined and
judged inadequate to explain the focusing properties of the data.  A model is
discussed in which the scattering from weak density fluctuations is amplified
very near the level of total internal reflection in the ionosphere, through an
angle-of-incidence-dependent mechanism, thus tending to place the observer
near the 'focus' of this scattering process for all distances and frequencies of
observation.  The resulting scattered field may bear a close resemblance to
the 'speckle pattern' observed in the scattering of laser light from a matte







Certain problems of the statistical estimation of the angular parameters
of phase fronts of  physical fields
Title Text
Zufrin, A. M.Author Text
Joint Publications Research Service, Arlington, Va., In its First All-Union
Symposium.  (JPRS-62432) pages 78-82 (See N74-31043 20-19), Translated:
English from ""Pervyy Vsesoyuznyy Simpozium, Metody Predstavleniya i,
Apparaturnyy   Analiz  Sluchaynykh  Protsessov i Poley" Novosibirsk, 1968,
pages 79-84, 1974.
Source Text
phase coherence, signal processing, wave fronts, wave
propagation, applications mathematics, error analysis,
numerical analysis
Keyword Text
Measurements of the angular parameters of the phase fronts of physical fields
are discussed.   The parameters are statistical in character under real
conditions.  This is due to the influence  of additive interference and to the
random motion of signal sources and the heterogeneity of the  environment.
The mathematical relationship which determines the angle of arrival of the
phase  front of a signal is developed.  A method for conducting an error







Wide Aperture Beverage Array Direction Finding InterferometerTitle Text
Castles, M. P., Johnson, R. L., and Sherrill, W. M.Author Text
Report No. RADC-TR-73-387, Contract No. F30602-72-C-0174, Southwest
Research Institute, San Antonio, Texas, January 1974.
Source Text
Keyword Text
The 64-element large Beverage array at Dexter, New York, was divided into
two 32-element bays and operated as a 2-element interferometer.  An
automatic beam scanner was delivered which provides amplitude scan of 16
contiguous beams for CRT display.  A control unit and baseline sequencer
was also delivered to operate simultaneously the large Beverage array
interferometer and a 3-element single Beverage sounder array capable of
linear and wide band oblique incidence direction finding sounding.  Wide band
direction finding sounding was successfully performed over a 2600 km path
between AVA, New York, and San Antonio, Texas.  Azimuth/elevation
direction finding was obtained over the oblique ionogram between 11 and 17
MHZ.  Large Beverage interferometer direction finding and radio-location
software including ionospheric tilt measurement and tilt compensation was
developed and compiled for operation with the RADC Data Reduction Center
computer.  Software validity was demonstrated in representative radio-location
measurements on a cooperating oblique sounder over the 2577 km AVA, New
York/San Antonio, Texas, path.  Five of eleven fixes produced location errors
within 5 percent of range.  Direction finding measurements with the large
Beverage array against airborne targets produced an accuracy of 0.1 degrees
+ 0.3 degrees standard deviation over a + 5 degrees sector of the 240
degrees beam at 5.74 MHZ.  Beam scan tests showed consistent
corresponding maximum amplitude beam selection in each array for phase







Remote monitoring techniques for locating lightningTitle Text
Cianos, N., Pierce, E. T.Author Text
Bulletin of the American Meteorological Society, Vol. 55, No. 1, page 74.
Society American Foresters; January, 1974.  Stanford Research Institute,
Menlo Park, CA.
Source Text
fires, lightning, monitoring, remote monitoring
techniques, forest fires, lightning, lightning flash
counters, lightning direction  finders
Keyword Text
Thunderstorms represent the major source of forest fires in the Western
United States, Canada, and  Alaska.  Methods for remotely monitoring large
regions of a forest can be used to determine which  areas of a forest have
been exposed to lightning and hence to determine in which regions forest fires
 may develop.  These monitoring techniques include the use of lightning flash
counters and lightning  direction finders.  The use of some lightning
monitoring techniques and how they can be used to  locate lightning is
discussed.  Special emphasis is placed on locating the actual point at which






The Loop-Effect of the H-Adcock Direction FinderTitle Text
Eckart, G.Author Text




A direction finding loop antenna with vertical axis in the field of a wave
indicates the correct azimuth of incidence when the electric vector of the wave
is vertically polarized.  Whereas a horizontally polarized E-field gives rise to
an error.  As a single vertical antenna in free space is not influenced by a
horizontally polarized E. Adcock (1916) sought to avoid this error by using
pairs of vertical masts and hoped that these would not be influenced by a
horizontally polarized E. nevertheless a pair of masts represents a lecher
transmission-line placed in a vertical plane.  Pairs of Lambda/2-antennas
placed above the earth in form of a H-Adcock are not influenced by the
horizontally polarized E if their center is placed at a minimum of the
interference pattern of the horizontal E caused by earth reflection.  These
minima coincide with the maxima of vertical E and are a function of Lamda
and the angle of incidence.  In this way an 'improvement' over the loop
antenna is obtained. (3 Refs) Antenna Theory; Loop Antennas; Radio
Direction-Finding; Directive Antennas, Direction Finding Loop Antenna;
Interference Pattern; Earth Reflection; Angle of Incidence; H-Adcock Direction







The loop-effect of the H-Adcock direction finderTitle Text
Eckart, G.Author Text
Univ. Saarbrucken, West Germany, Archiv fur Elektronik und
Uebertragungstechnik, Vol. 28, No. 1, pages 31-7; January, 1974.
Source Text
antenna theory, directive antennas, loop antennas,
radio direction-finding, direction finding loop
antenna, interference pattern, earth reflection, angle
of incidence,  H-Adcock direction finder
Keyword Text
A direction finding loop antenna with vertical axis in the field of a wave
indicates the  correct azimuth of incidence when the electric vector of the
wave is vertically polarized,  whereas a horizontally polarized E-field gives rise
to an error.  As a single vertical antenna  in free space is not influenced by a
horizontally polarized E, Adcock (1916) sought to  avoid this error by using
pairs of vertical masts and hoped that these would not be  influenced by a
horizontally polarized E.  Nevertheless a pair of masts represents a Lecher
transmission-line placed in a vertical plane.  Pairs of lambda /2-antennas
placed above the  earth in form of a H-Adcock are not influenced by the
horizontally polarized E if their  center is placed at a minimum of the
interference pattern of the horizontal E caused by  earth reflection.  These
minima coincide with the maxima of vertical E and are a function  of lambda







The loop-effect of the H-Adcock antenna, for direction findingTitle Text
Eckart, G.Author Text
Archiv fuer Elektronik und Uebertragungstechnik, Vol. 28 January 1974,
pages 31-37, 1974.  Author employed:  Saarland, Universitaet, Saarbruecken,
West Germany.
Source Text
antenna design, directional antennas, electric field
strength, loop antennas, polarization  characteristics,
azimuth, directivity, radio direction finders,
transmission lines, vertical distribution,  wave
reflection
Keyword Text
A direction finding loop antenna with vertical axis in the field of a wave
indicates the correct  azimuth of incidence in case the electric vector of the
wave is vertically polarized, whereas a  horizontally polarized E-field gives rise
to an error.  As a single vertical antenna in free space is  not influenced by a
horizontally polarized E, Adcock (1916) assumed that this error could be
avoided by using pairs of vertical masts and he hoped that these masts would
not be influenced  by a horizontally polarized E. Nevertheless, he has not
seen that a pair of masts represents a  Lecher transmission line placed in a
vertical plane.  The U-Adcock consisting of vertical grounded  quarter-wave
masts does not give substantial advantage in comparison with a loop
antenna.  For  fifty years nobody has seen that such a pair of masts is a
Lecher system.  Pairs of half-wave  antennas placed at a certain height above
the earth in the form of an H-Adcock antenna are not  influenced by the
horizontally polarized E if the center of the antennas is placed in a minimum
of the interference pattern of the horizontal E caused by earth reflection.
These minima coincide  with the maxima of vertical E and they are a function
of wavelength and the angle of incidence.   In this way an `improvement' over






Loop-effect of the H-Adcocks.Title Text
Eckart, GottfriedAuthor Text
Electronics and Communication, Vol. 28, No.1, pages 31-3, January 1974.
Univ Saarbruecken, Germany, AEU, Archiv fuer Elektronik und
ebertragungstechnik.
Source Text
direction finding systems, AdcockKeyword Text
It is shown that pairs of LAMBDA /2-antennas placed at some elevation above
the  ground in form of a H-Adcock are not influenced by the horizontally
polarized E if the  center of the antennas is placed in a minimum of the
interference pattern of the horizontal  E caused by reflections from the earth.
These minima coincide with the maxima of  vertical E and they are a function
of LAMBDA and the angle of incidence.  In this way  an "improvement"






Research on the Transmission of Electromagnetic Signals Between Mine
Workings and  the Surface.  <NOTE> Technical Report. 15 Jun 70-1 Oct
73
Title Text
Geyer, Richard G., Keller, George V., Ohya, TakashiAuthor Text
Technical Report from:  Colorado School of Mines, Golden, Colorado.  Bureau
of Mines, Washington, D.C., Report BuMines-OFR-61-74, 132 pages;
January, 1974.
Source Text
coal mining, radio transmission, search and rescue,
overburden, direction finding signals,  direction
finding, extremely low frequencies, attenuation,
electro magnetic noise, antennas,  Colorado, Illinois,
Pennsylvania, West Virginia, mine safety, NTISDIBM
Keyword Text
Field studies of ambient electromagnetic noise and electrical transmission
properties of  coal mine overburdens in Colorado, Illinois, Pennsylvania, and
West Virginia were  conducted. Field tests of the transmission of low-
frequency (20 Hz-20,000 Hz) signals by  vertical axis loops and horizontal
wire antenna were made and compared to theoretical  predictions.
Implications of the field tests for the design of an electromagnetic system to







Kaplan, A., and Olson, R. D.Author Text
Signal, pp. 18-23, January 1974.Source Text
Keyword Text
The seeker of a cruise missile locks on to its target.  A tank commander
radios his position.  A GCI link vectors an interceptor.  Electronic sensors and
communications have become the central nervous system of today's
battlefield whether it is at sea, in the air, or on the ground.  Denying an enemy
effective use of his sensors and communications, thus forcing him to rely on
slower, less effective and less reliable backup systems, can provide any
forces a significant tactical advantage.  This is the role of ECM.  (Authors'






Survey of Electromagnetic and Seismic Noise Related to Mine Rescue
Communications.  Volume I. Emergency and Operational Mine
Communications.  <NOTE> Final rept. Aug  71-Dec 73
Title Text
Lagace, Robert L., Aidala, Dwain A., Emslie, Alfred G., Ginty, John J.Author Text
Little (Arthur D.) Inc., Cambridge, Mass. Bureau of Mines, Washington, D.C.,
Bureau of Mines, Pittsburgh, Pa. Pittsburgh Mining and Safety Research
Center., Report ADL-C-73912-VOL-1-BuMines-OFR-38-74-Vol-1, 516 pages;
January, 1974.
Source Text
telecommunication, rescue operations, noise (electrical
and electromagnetic), mines  (excavations), mining
engineering, coaxial cables, radio transmission, coal
mines, NTISDIBM
Keyword Text
Volume I of the report deals with theoretical, experimental, and practical
implementation  aspects of the U.S. Bureau of Mines programs related to
present and planned, emergency  and operational, mine communications and
miner location systems for underground coal  mines. Investigations,
evaluations, experiments, and analyses for these programs were  made;
breadboard and prototype hardware was developed; and assistance was given
in the  formulation and presentation of technology transfer seminars on mine
communications.   Major subject areas treated in this volume are:
electromagnetic noise and its measurement  for mine environments;
electromagnetic through-the-earth emergency and operational mine
communications and miner location systems; signal propagation
characteristics for  wireless and guided-wireless radio waves in coal mine
tunnels, and for mine hoist shaft  and trolley wire communications; a mine
pager phone-to-public telephone interconnect;  paging and two-way
communications with roving miners; technology transfer seminars  and a
through-the-earth state-of-the-art workshop on electromagnetic mine






Some possibilities for synthesis of optimal circuits by variational
method, for radar angle  measuring systems
Title Text
Maliarevskii, N. M.Author Text
Radioelektronika, Vol. 17, pages 94-101, January 1974,Source Text
radar filters, radar measurement, radio direction
finders, signal reflection, calculus of variations,
network synthesis, optimization, radar targets, signal
to noise ratios
Keyword Text
Description of a method which simplifies the synthesis of optimal radar angle
measuring systems  for cases where the characteristics of the medium and
the target reflection properties exhibit a  complex dependence on frequency.
The proposed method reduces the synthesis task to a classical  variational
problem with moving ends.  The technique is applied to a case of signal
transmission  in several spectral intervals with a piecewise-smooth






Azimuth-Elevation Estimation Performance of a Spatially Dispersive
Channel
Title Text
McGarty, T. P.Author Text




A model is presented for the estimation of azimuth and elevation in a
Dispersive media where the signals come from a continuum of directions.
These bounds depend upon the array ambiguity patterns and the channel
spread function.  Specific cases are discussed showing how the result
reduces to an the easily tractable analytical tool in many cases of interest.
The model discussed is applicable to angular estimation performance in the
presence of such interference as diffuse multipath, chaff clouds, vertical angle
of arrival spread in sonar systems, and turbulent and multiply scattered
optical channels.  (14 Refs) Communication Channels; Electromagnetic Wave
Scattering; Radio Direction-Finding, Spatially Dispersive Channel; Model;
Angular Estimation Performance; Sonar Systems; Degradation; Azimuth
Elevation Estimation Performance; Optical Channels. (Author's abstract,






The Effect of Interfering Signals on the Performance of Angle of Arrival
Estimates
Title Text
McGarty, T. P.Author Text




The performance of angle of arrival estimates using an array in the presence
of interfering signals is evaluated using the Cramer-Rao bound.  A model for
interference is developed which presents the interference as narrowband.
Temporally white, but spatially correlated, noise.  The bound is evaluated and
it is shown to depend upon the ambiguity function of the array and spatial
correlation matrix of the noise plus interference.  Motivation of the model in
the context of air traffic control and sonar surveillance is presented (19 Refs).
Signal Detection; Interference; Air Traffic Control; Sonar; Radio Direction-
Finding, Air Traffic Control; Sonar Surveillance; Interference; Angle of Arrival
Estimates; Noise; Signal Detection.  (Abstract source unknown, formal






The Effect of Interfering Signals on the Performance of Angle of Arrival
Estimates
Title Text
McGarty, Terrence P.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-10, no.
1, pp. 70-77, January 1974.
Source Text
Keyword Text
The performance of angle of arrival estimates using an array in the presence
of interfering signals is evaluated using the Cramer-Rao bound.  To do this, a
model for interference is developed which presents the interference as
narrowband, temporally white, but spatially correlated, noise.  The bound is
evaluated and it is shown to depend upon the ambiguity function of the array
and spatial correlation matrix of the noise plus interference.  Motivation of the
model in the context of air traffic control and sonar surveillance is presented.






The Earth's MagnetosphereTitle Text
Roederer, J. G.Author Text
Science, vol. 183, no. 4120, p. 37, January 11, 1974.Source Text
Keyword Text
The magnetosphere may be defined as the region of near-earth space that is
threaded by magnetic field lines linked to the earth and in which ionized gas
predominates over the neutral atmosphere.  It represents the outer limits of
man's environment and is populated with ions and electrons from the earth's
upper atmosphere, with plasma captured from the impinging solar wind, and
with high-energy particles trapped in the radiation belt.  In this article I present
a qualitative description of the general magnetospheric configuration and
focus on some of the physical processes governing the magnetosphere that
the main targets of current research.  Experimental data will not be discussed
explicitly.  Priority in the references has been given to reviews and
monographs; the reader may find therein more complete bibliographies of
original articles.  (Abstract source unknown, formal literature, English






Preliminary results in real-time location of atmospherics by a single
station
Title Text
Sao, K., Jindoh, H.Author Text
Electronics and Communications in Japan, Vol. 57, No. 1, pages 89-92;
January, 1974.  Nagoya University, Toyokawa, Japan.
Source Text
atmospherics, dispersion (wave), distance measurement,
radio direction-finding, radio  reception, VLF, ELF,
location of atmospherics, single station, waveform,
dispersive nature of  propagation
Keyword Text
Location of atmospherics is usually achieved by simultaneous observation
from several  stations.  This method is not suitable in Japan because most
atmospherics occur to the  southwest.  In a new technique the distance to
the atmospherics is estimated from the  waveform of the received signal at a
single station and the dispersive nature of propagation  in the VLF and ELF
bands.  The location is immediately displayed on a CRT.  With this






Interpolation and Fourier Transformation of Fringe VisibilitiesTitle Text
Thompson, A. R., and Bracewell, R. N.Author Text
The Astronomical Journal, vol. 79, no. 1, p. 11, January 1974.Source Text
Keyword Text
This paper investigates some of the methods for computing maps of radio
brightness from observations of complex fringe visibility obtained with radio
telescopes using Earth rotation synthesis.  In particular we are interested in
data obtained with east-west arrays such as those at Cambridge, Westbrook,
and Stanford, although most of the conclusions reached are more generally
applicable.  Fourier transformation of fringe visibility measurements in Earth-
rotation synthesis can be performed directly from the sampling loci for limited
amounts of data, but with most major instruments, consideration of
computing time requires the use of the algorithm for the fast Fourier transform
in its two-dimensional form.  With this powerful technique the computation of
the transform becomes a relatively minor task.  The required reordering of the
input data into values at points in a rectangular array is more time consuming.
 How best to interpolate the array-point values is, therefore, a practical
question that merits investigation.  Radial interpolation, an exact method, and
Lagrangian interpolation, a simplified version of it, require that the sampling
points be distributed on concentric, equally spaced elliptical loci in the (u,v)-
plane, as occurs with east-west arrays.  Cell summing and cell averaging are
simpler approximate methods, and Gaussian convolution and averaging are
variations which can give improved accuracy but require somewhat more
computation.  The approximate nature of the methods, which involve
smoothing of fine detail in the visibility function and shifting of values on the
(u',v')-plane, results in various forms of distortion.  Choice between the
methods depends upon considerations of computing time, accuracy, and the
response to sources outside the synthesized field.  Examples discussed
illustrate how the suitability of the method can depend upon the nature of the
astronomical problem concerned.  No single interpolation technique is
recommended for all circumstances, and the conclusions given are intended
to provide a guide in considering possible options.  (Abstract source






The Angular Distribution of Spread-F Returns from an Artificially
Modified Ionosphere
Title Text
Allen, E. M., Rao, P. B., St. Germain, R. L., and Thome, G. D.Author Text
Journal of Geophysical Research, vol. 79, no. 22, pp. 3161, 1 August 1974.
(Also Report No. RADC-TR-74-114, Part 2, Contract No. F30602-73-C-0154,
Raytheon Company, Sudbury, Massachusetts, February 1974).
Source Text
Keyword Text
A 32 element HF phased array has been used to study the angular spectrum
of spread-F returns from an ionosphere modified by the powerful radio
frequency heater transmitter at Platteville, Colorado, The diagnostic radar is a
coherent pulse system which provides an angular resolution of 2.7 degrees in
azimuth and elevation at the midband frequency of 7.5 MHZ, a range
resolution of 30 Km, and a Doppler resolution of 0.08 Hz.  The results are
presented in the form of sky maps (brightness versus azimuth and elevation)
of the returns as a function of group delay Doppler shift, polarization, and
sounding frequency.  The principal result is that the returns which suffer the
greatest group delay at a given sounding frequency come from direction
looking up the earth's magnetic field and exhibit negative Doppler shift.  Ray
tracing simulation of the observed dependence of the range and the Doppler
on the angle of arrival of the returns supports the view that the heater-
generated spread-F is caused by field aligned ducts produced within the
heated volume.  A simulation ran for the case of Arecibo, when compared to
that for Platteville, reveals that the group delay spread is about the same and
the angular spread is approximately in the same ratio as the heater
beamwidths at the two locations.  (Authors' abstract, formal literature/report,






Transform and Correlation Techniques Using Surface Wave DevicesTitle Text
Alsup, J. M., and Speiser, J. M.Author Text
Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, pp. 26-28, February 1974.
Source Text
Keyword Text
A parallel implementation for the large number of multiplications required for
many signal processing operations is provided by the transversal filter.  A
transversal filter is a tapped delay line with lightly coupled, noninteracting
taps.  Surface acoustic wave devices have been used in delay line memories
and matched filters.  This paper describes their use in a high speed, serial-
access implementation of the discrete Fourier transform (DFT) via the chirp-Z
transform (CZT) algorithm and reports their performance in a 32 point DFT
device built at NUC. 1.  The CZT computes a DFT as a premultiplication by a
discrete chirp, a convolution with a discrete chirp, and a postmultiplication by
a discrete chirp.  When a transversal filter is used to perform the convolution,
the computation time is directly proportional to the transform length.  Such a
CZT implementation is therefore faster than an FFT using components of the
same speed by a factor proportional to the logarithm of the transform length.
Since the number of filter taps required in a direct implementation of the CZT
is directly proportional to the transform length, such direct implementations
are limited to a transform under about 1000 using current technology.  To
circumvent this limitation, a one-dimensional CZT is described. 2̂.  It uses a
small number of high speed acoustic surface wave transversal filters together
with a larger number of low speed charge coupled device transversal filters to
implement a CZT whose speed is determined by the shift rate of the high
speed transversal filters and whose transform length is determined by the
total number of taps all the low speed transversal filters.  1 ALSUP, J. M., R.
W. MEANS, and H. J. WHITEHOUSE, Real Time Discrete Fourier
Transforms Using Surface Acoustic Wave Devices, in Proc, IEE International
Specialist Seminar on Component Performance and System Applications of
Surface Acoustic Wave Devices, Aviemore, Scotland, U.K., Sept 25-27, 1973.
 2 SPEISER, J. M., J. H. WHITEHOUSE, and J. M. ALSUP, High Capacity
Linear Processing Using Multidimensional Chirp-Z Transforms, NUC TN 1212,







Colloquium on Oceans Utilization, 6th, Proceedings, Volume 1:  Effects
of the Elements  on Ships and Naval Structures in General, Volume 2:
New Aspects of Sea Pollution  Control, Volume 3:  Navigation and
Location Aids, Volume 4:  Corrosion-New  Materials, Volume 5:
Independent Energy Sources in Marine Environment, 1974.
Title Text
AnonAuthor Text
Assoc Sci et Tech pour l'Exploit sur des Oceans, Paris, Fr, Colloq sur
l'Exploit des Oceans, Th, Proc, Pap, Paris, Fr, February 13-15 1974
Published by Assoc Sci et Tech pour l'Exploit sur des Oceans (ASTEO),
Paris, Fr, 1974, 5 Vol, 1974.
Source Text
Oceanography, instruments, water waves, navigationKeyword Text
Seventy-eight papers by various authors are presented.  The topics discussed
are:  Effects  of the elements on ships and naval structures, sea currents
measurement, waves, wind  analysis, meteorological navigation,
thermoclines, oil and oceanography, floating,  offshore oil structures, sea
pollution control legislation, oil spills, buoys, spill detection,  urban and
industrial sea contamination, navigation aids, sonars, radars, channel
navigation, sea transportation, radiolocation systems and equipment,
corrosion, anodic  and cathodic protection, coatings, concrete applications,
special steels, nickel, aluminum  alloys, energy sources, heating for divers,
zinc-oxygen generators, batteries, wind power,  submersible generators,
thermoelectric, radioisotope, and autonomous energy sources.   Selected






Statistical characteristics of large excursions of angular noiseTitle Text
Basalov, F. A., Ostrovityanov, R. V.Author Text
Radiotekhnika i Elektronika, Vol. 19, No. 2, pages 431-2. Translation: Radio
Engineering and Electronic Physics, Vol. 19, No. 2, pages 129-30; February,
1974.
Source Text
random noise, large excursions, angular noise,
statistical characteristics
Keyword Text
A general approach to the evaluation of parameters of excursions of angular
noise which  is formed in radar direction finding of spatially extended objects
has been discussed in a  previous paper (ibid., vol. 15, no. 8, p. 1754 [1970]).
Formulas were derived for some  of these characteristics when the
oscillations of the object with respect to the statistical  center are random.  In
particular, an expression was obtained for the average frequency  f/sub c/ (eta
/sub O/) of positive excursions above the level eta /sub O/.  In this paper the
results of the previous reference are extended and the distribution of large
excursions of  angular noise, as well as its principal moments, are derived for






Calculation of the Field Strength of Medium Wave Stations at Great
Distances
Title Text
Belousov, S. P., and Kuznetsov, V. D.Author Text
Telecommunications & Radio Engineering,vol. 28-29, pp. 9-13, February 1974.Source Text
Keyword Text
The effect of the parameters of the earth's surface on the field strength of the
space wave for large distances between the transmitting and receiving points
is considered.  Changes in the method of calculating the field strengths of the
space wave are proposed.  (Authors' abstract, formal literature, English






Hydrographic surveys at sea in real-timeTitle Text
Covey, C. W.Author Text
Sea Technology, Vol. 15, No. 2, pages 18-19; February, 1974.Source Text
geophysical equipment, oceanography, surveying,
integrated hydrographic survey system, radiolocation
system, computerized system, charting, data  storage,
oceanographic equipment, real time system
Keyword Text
Describes the new IHSS-100C integrated hydrographic survey system
introduced by Teledyne  Geotech.  Using the Teledyne Hastings-Raydist
radiolocation system, this fully automated, on-board  computerized system







A Dispersive-Delay Receiver Technique for Simultaneously
Demodulating Multiple Signals
Title Text
Fuller, H. W.Author Text
Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, 26-28 February 1974.
Source Text
Keyword Text
An entire band of Am and/or FM signals are simultaneously demodulated by
employing a repetitive linear-sweep LO and a matched dispersive delay line.
The repetition rate of the sweep is made higher than the necessary sampling
rate on any signal, and the dispersive delay line is chosen with a frequency-
bin resolution adequate for station separation.  Channel selectivity is obtained
by time gating the output of the swept receiver, while demodulation is
achieved by processing the samples obtained by this gating operation.  For
AM, the samples are simply low pass filtered, while for FM the time variations
in the detected pulse are converted to amplitude variations.  A breadboard
tuning the FM band was demonstrated using a sweep rate variable from 100
 sec to 800     sec, corresponding to sample rates of 10 KHZ to 1.25 KHz.
The aluminum dispersive delay line used a center frequency of 9 MHZ, and
the sweep rate was 40 KHz/   sec.  The individual signal stretches were
multiplexed at 200 KHz.  Ten channels were selectable at a time, with a
growth potential to 160.  (Abstract source unknown, formal literature, English






A Microwave Compressive Filter TechniqueTitle Text
Fuller, H. W.Author Text
 Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, 26-28 February 1974.
Source Text
Keyword Text
A microwave compressive filter technique was developed that provides an
economical and reproducible dispersive delay line design suitable for use in a
rapid-scan microwave receiver.  Lines using the technique were employed in a
breadboard receiver having a frequency coverage of 1.6 MHZ, and a scan time
of 1 µsec.  The new dispersive-line technique is based on the graded-period
capacitive intercoupling of two side-by-side low-loss coax transmission cables
using insulated-wire "stitches" that pass through holes worked into the
braided shields and through the coax electric to the proximity of the central
conductors.  The swept input signal travels into and down one coax length,
then doubles back to travel in the opposite direction in the neighboring
capacitively coupled cable.  The graded-period "stitches" are thus positioned
one-half wavelength apart because of the doubling of the signal path traveled.
The input/output end of the line pair has intercouplings at about 9"
separations for the longest wavelength (550 MHZ), while the far end of the line
pair has 5" separations for the shortest wavelengths (950 MHZ).  The far ends
of the cables are adsorptively terminated.  A truncated Gaussian weighting
and several line-loss compensations are accomplished integrally by choosing
the correct distribution of coupling-wire gauge to shape the degree of
capacitive intercoupling along the pair of lines.  The demonstrated receiver
performance, using Gaussian weighting, was a resolution of 4.5 MHZ over the
1.6 GHz band sweep, a side-lobe suppression of 27 dB, CW line loss of 23
dB, and a 3 dB point compressed-pulse width of 3.5 µsec.  (Abstract source






Direction Finding of a Source of Radio Signal with the Exact Value of its
Frequency Unknown
Title Text
Golosovskiy, A. M.Author Text
Radiotekh. and Elektron (USSR), vol. 19, no. 2, pp. 255-65, February 1974.Source Text
Keyword Text
A method is described for the construction of an optimum algorithm of
processing of an additive mixture of signal and noise without the use of a
reference voltage for the purpose of determination of the angular coordinates
of the source of radio emission.  The algorithms stipulate an m-channel
processing under the assumption that an m-element antenna system is given.
 The general results are illustrated by simple examples of construction of
algorithms of optimum processing in the reception of signal and noise on two
antennas (3 Refs) Signal Processing; Radio Direction-Finding; Optimum
Algorithm; Additive Mixture of Signal and Noise; Angular Coordinates; Source
of Radio Emission.  (Abstract source unknown, formal literature, English






Direction finding of a source of radio signal with the exact value of its
frequency unknown
Title Text
Golosovskiy, A. M.Author Text
Radiotekhnika i Elektronika, Vol. 19, No. 2, pages 255-65. Translation: Radio
Engineering and Electronic Physics, Vol. 19, No. 2, pages 12-20; February,
1974.
Source Text
radio direction-finding, signal processing, optimum
algorithm, additive mixture of signal and noise,
angular coordinates, source of  radio emission
Keyword Text
A method is described for the construction of an optimum algorithm of
processing of an  additive mixture of signal and noise without the use of a
reference voltage for the purpose  of determination of the angular coordinates
of the source of radio emission.  The  algorithms stipulate an m-channel
processing under the assumption that an m-element  antenna system is
given.  The general results are illustrated by simple examples of  construction







Navigation Aids for Ocean Waste Disposal Control.  <NOTE> Final
Report.
Title Text
Herkimer, Kenneth W.Author Text
Final Report from:  Interstate Electronics Corp., Anaheim, Calif.  Report IEC-
446-OC-1629, 33 pages; February, 1974.
Source Text
solid waste disposal, navigational aids, oceans, loran,
DECCA, radar, radio direction finders,  hyberbolic
navigation, reviews, ocean waste disposal, omega
navigation system, NTISEPAN
Keyword Text
The types of navigation aids in existence and in use along the U.S. coastlines
were  reviewed to determine their suitability for use in control of ocean waste
disposal  operations.  This monograph presents a description and summary of
the capabilities of the  most prominent systems. A short list of selected






Theoretical Studies of Ionospheric Heating by Powerful Radio WavesTitle Text
Holway, L. H., Jr., and Meltz, G.Author Text
Report No. RADC-TR-74-114, Part 3, Contract No. F30602-73-C-0154,
Raytheon Company, Sudbury, Massachusetts, February 1974.
Source Text
Keyword Text
(U) In addition to the communication applications of FAS, ionospheric heating
by powerful radio waves holds promise for establishing new techniques in the
aeronomy of the D, E and F-regions.  This report discusses the observed
phenomena associated with the absorption of intense HF waves in the
context of present theoretical understanding.  We develop the fundamentals of
ionospheric heating theory and apply it to the prediction of large scale
electron temperature and density changes in both the D and F-layers.
Generation of gravity waves by heating is also examined.  The results of two-
dimensional saturation theory (Perkins et al, 1973) and absorption
computations are combined to make detailed comparisons of the predicted
decay line strength as a function of heater power.  We also study the
relationship between energy density near the reflectrix and the strength of
FAS.  Potential applications to aeronomy are discussed, particularly in regard
to D-region measurements of the effective recombination coefficient and the
water cluster ion concentration.  Lastly, we discuss several unexplored topics
for future research including the possibility of generating FAS at microwave







Categorizing Signals in a Dense EnvironmentTitle Text
Huff, T. S., Jr.Author Text
Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, 26-28 February 1974.
Source Text
Keyword Text
The presentation, Categorizing Signals in a Dense Environment, treated
signal sorting and new signal detection.  The basis for these two techniques
was the analysis and measurement of histograms derived from demodulated
signal outputs.  Systems which have utilized these techniques in a real signal
environment include MCC (Mission Coverage Control)built for PME-107, Naval
Electronic Systems Command and the PSP (Programmable Screener
Position), and off-the-shelf acquisition position built by Sanders Associates,







Some SIGINT Related Programs at the Naval Postgraduate SchoolTitle Text
Jauregui, S., Jr.Author Text
Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, 26-28 February 1974.
Source Text
Keyword Text
Several programs at NPS are being conducted which bear a direct
relationship to the SIGINT field.  These programs are sponsored by NAVELEX
and NAVAIR.  Among these programs are the study of a TASES (Tactical
Airborne Signals Evaluation System) like Airborne program, the passing of
wideband analog information along a fiber optics path and the automatic
readout of manual morse.  Lt Lee Mager and Lt. Darl Patrick will give a short
briefing of their approaches to the automatic readout of manual morse.
Mager's technique drives a standard teletypewriter while Patrick's technique
drives an LED display.  (Abstract source unknown, formal literature, English






Study of the Radiation Patterns of SW Receiving Antennas on a Section
Corresponding to Low Angles of Arrival
Title Text
Khmel'nitskiy, E. A., Kleyev, V. Ya., and Sergeyev, O. I.Author Text
Telecommunications & Radio Engineering, vol. 28/29, February 1974.Source Text
Keyword Text
Evaluation of the vertical radiation patterns of the BS antenna and horizontal
and vertical dipoles at low angles (∆ < 4º) is described.  Experimental data
are given on the polarization decoupling of these antennas.  (Authors'






Using Acoustic Parameters for Target TrackingTitle Text
Mitschang, G. .W.Author Text
Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, 26-28 February 1974.
Source Text
Keyword Text
The noisy measurements of incidence angle and frequency from a passive
sensor are used to localize and track an emitting target.  An extended
Kalman Filter is used which assumes a constant speed, constant heading
target, and employs the incidence angle and doppler shifted frequency of the
arriving signal as observations.  Two different formulations for the stated
equations were used to compare filter performance.   A unique start-up
scheme for the filter, which used the rate of change of the observed doppler
frequency, gives the filter a good initial condition.  Preliminary results of
simulation runs will be presented.  (Abstract source unknown, formal






Analytical derivation of an accurate approximation of CEP for elliptical
error  distributions.
Title Text
Nicholson, David L.Author Text
IEEE Transactions on Vehicular Technology, Vol. VT-23, No.1, pages 16-19,
February 1974.  Sierra Research Corp, Buffalo, NY.
Source Text
radio direction finding, radarKeyword Text
A very simple, closed-form approximation to circular error probable (CEP) is
determined  analytically for the case when the underlying error distribution is
elliptical.  The accuracy  of the approximation is quite good over a sizeable
range of major-to-minor axis ratios.   Accurate numerical CEP computations
are shown, but for many applications only the  approximation will be required.
The inverse question of what percentage of elliptically  distributed points lie






The interpretation of ionospheric radio drift measurements.  VI.  Angle-
of-arrival and  group path (echolocation) measurements from digitized
ionospheric soundings:  The group  path vector
Title Text
Paul, A. K., Wright, J. W., Fedor, L. S.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 36, No. 2, pages 193-
214; February, 1974.  NOAA, Boulder, Colorado.
Source Text
echo, ionospheric electromagnetic wave propagation,
radiowave propagation, ionospheric radio drift
measurements, echolocation, digitized ionospheric
soundings,  group path vector, high resolution
ionospheric radio echo phase measurements, spaced
antennas, spaced radio frequencies, phase range, group
range, echo reflection level,  angle of arrival
Keyword Text
For pt. V see abstr. A65964 and B33951 of 1972.  Some interpretive
procedures for high  resolution ionospheric radio echo phase measurements
at spaced antennas and spaced radio  frequencies are described and applied.
 Graphical representations of the phase range and  group range, both derived
from phase measurements, are shown in forms which facilitate  their
interpretation in terms of the motions and changes occurring at and below the
echo  reflection level.  A particular application of these results is in the
estimation of the level  at which fading is imposed on the reflected echo.  A
procedure is given for calculating the  direction of arrival and group-path
simultaneously (i.e. the group-path vector) of an  ionospheric radio echo, from







A Model for Field Aligned Scattering (FAS) from Heater Modified
Ionosphere
Title Text
Pendyala, B., Rao, and Thome, G. D.Author Text
Report No. RADC-TR-74-114, Part 1, Contract No. F30602-73-C-0154,
Raytheon Company, Sudbury, Massachusetts, 11 February 1974.
Source Text
Keyword Text
This paper describes the current status in the development of the 'on
frequency' scattering model.  The presentation adopts a format that is
intended to orient the model toward eventual application for systems
evaluation.  The physical description of the scattering medium which
constitutes a basic component to the model is derived from the observations
currently at hand.  The radar scattering properties of the disturbance are
described physically by presenting the concepts of aspect sensitivity and
surface of specularity for scattering by way of an optical analogy.  The
mathematical part contains two levels of sophistication in the model
treatment.  The simpler approach offers an approximate analytic solution and
thereby a first order systems evaluation capability without resorting to a
complex computer code.  Finally, a flow chart is given for computer
adaptation of the scattering model in its general form.  (Abstract source






Adaptive Array Performance with Specular Multipath.  <NOTE>
Quarterly Technical Report.  1 Mar-1 Jun 73
Title Text
Reinhard, K. L.Author Text
Technical Report from:  ElectroScience Lab.,  Report ESL-3576-2, 54 pages;
February, 1974. Ohio State University, Columbus, Ohio.
Source Text
multipath transmission, adaptive systems, antenna
arrays, line of sight, Doppler effect,  coding, angle
of arrival ,specular multipath, array processing loops,
carrier phases, signal amplitudes, u/a reports,
computer evaluations, coded signals, NTISDODXA
Keyword Text





Digital Line TrackerTitle Text
Roberts, R.Author Text
Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, 26-28 February 1974.
Source Text
Keyword Text
The recursive digital line tracker has been implemented to continuously
estimate instantaneous frequency, power, S/N, and other statistics of
spectral peaks which vary with time.  The signal of interest is sampled,
filtered, and transformed via the FET algorithm.  A power spectrum is formed
and a local average noise calculated.  Each cell is compared to a threshold
based on the local noise value.  The detected output around a selected "line"
of interest is transferred to a small G.P. computer where the line tracker is
implements.  (Hardwired versions could be implemented easily.)  Based upon
decisions in the past a linear prediction is made as to the next location of the
spectral peak.  When the next transform is available. it is weighted in
frequency by a triangular weighting function centered at the predicted value.
The highest value in the resultant weighted spectrum is chosen as current
value, a linear prediction is made, and the recursion continues.  The power in
the cell is also noted and stored.  The difference in predicted value and
actually chosen value is a random variable.  From the qualitative structure of
this R.V., its mean value can be seen to be an odd function of the difference
of the actual (unknown) spectral location and the predicted value.  When the
S/N is sufficient, the linear range of the odd function approximates the entire
function.  A linear system analysis using this approximation shows the line
tracker to be a certain inherently stable second order frequency tracking loop.
 This procedure has shown performance superior to an optimum phase locked
loop in the ASW application.  It is a simple algorithm with use in tracking any
time-varying phenomena, but most especially the output of spectrum
analyzers containing line phenomena with reasonable continuity between







HF Radiolocation from a Single SiteTitle Text
Sherrill, W. M., and Travers, D. N.Author Text
Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, 26-28 February 1974.
Source Text
Keyword Text
For HF single station location (SSL) a direction finder measures incident
azimuth/elevation.  A vertical incidence sounder measures ionospheric virtual
height.  Assuming the height overhead equals the midpoint height, the vertical
triangle from SSL site to the target is solved and geographic coordinates
computed.  At ranges under 50 nautical miles, ionospheric tilt (obtained by
sounder DF measurement) is used to compensate observed bearing and
range.  SSL system development for Army (land based) and Navy (shipborne)
application is in progress.  Comparing system parameters for land and
shipborne systems, site and array coordinates on the ground are fixed but
vary with minute or second time constants on a ship.  Site errors are typically
small on the ground but on shipboard superstructure errors are large.
Groundwave presence at land sites is rare but is common out to 300 nautical
miles in a ship site.  This comparison shows significantly different technical
problems for each type of site.  SSL hardware consists of an Army developed
Advanced Development Model system.  The system displays time of day,
receiver frequency, azimuth/elevation (20 ms response time), number of DF
frames, range, and fix coordinated (5-15 sec response time).  The system is
operated by a single operator concentrating on identifying the target and
controlling DF data acquisition.  Current Navy shipboard SSL development
includes an azimuth/elevation DF test and demonstration on
skywave/groundwave combinations from a simulated ship super-structure.
The DF algorithm is provided by TCI.  Shipboard SSL/DF development will be






Vehicle Identification ProjectTitle Text
Siverhus, Ardell V. et al.Author Text




A program was conducted to determine the feasibility of a technique to locate
hijacked commercial ground vehicles.  The technique investigated was that of
transmitting to a diode transponder and receiving a reradiated harmonic of the
transmitted frequency from the transponder, which superimposed a 16-bit
digital code on the reradiated signal.  A successful field demonstration was
conducted for the Department of Transportation with both static and moving
transponders.  The eventual interrogation system could be installed in a Bell
Model 206A helicopter.  (Abstract source unknown, formal literature, English






Spread Spectrum Detection (U)Title Text
Snow, K. D.Author Text
Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, 26-28 February 1974.
Source Text
Keyword Text
(U) An experimental and theoretical program to determine the limits of
detectability for spread spectrum signals is described.  Techniques for
detection fall into two categories of square law processing and linear
processing.  Square law detection techniques of radiometers, doublers and
chip rate detectors gave been analyzed and instrumented.  Good agreement,
within approximately 1 dB, has been achieved between theoretical and
experimental results.  However, the performance of the total power radiometer
(theoretically the most sensitive detector) falls approximately 12 dB below its
theoretical performance because the gain variation causes an increased false
alarm rate.  Linear processing techniques include detection of the repetition
rate of the spreading sequence, and cross-correlating with an estimate of the
actual spreading sequence.  (U) The receiving hardware has been
instrumented with total power, Dicke and correlation radiometers having time-
bandwidth products in excess of 10 9̂.  The chip detector, doubler, and code
line detectors use narrowband spectrum analysis for the final detection with a
bandwidth as small as 0.15 Hz.  (Abstract source unknown, formal literature,








Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, 26-28 February 1974.
Source Text
Keyword Text
ESL has developed a digital multipath signal processor for real-time
processing of wide band (2 MHZ) signals.  The processor measures that time
delay and the relative signal strength of the principal multipath signal
component in a received signal and removes this multipath signal component
from the received signal.  The basic processor consists of a digital
autocorrelator and a recursive filter both under the control of a small general
purpose digital computer.  To format the received signal for digital processing,
a quadrature mixer assembly translates the received analog (IF) signal to a
baseband below 2.5 MHZ and provides as outputs two quadrature
components of the of the signal representing respectively the "real and the
"imaginary" signal component of a synchronous pair of 8-bit A/D converters
each operating at a sample rate of 5 megawords per second.  The resulting
digital complex signal is supplied to a complex autocorrelator and the
recursive filter.  The autocorrelator continually measures the complex
autocorrelation function of the received signal.  This complex autocorrelation
function is processed by the mini-computer to derive the current time delay
and the relative signal strength of the multipath signal component.  This time
delay and the signal strength of the multipath signal components are sued to
adjust a simple recursive filter for optimal removal of the multipath signal
component from the received signal.  The processed signal, i.e., the signal
without the multipath component, is provided in both digital and analog form
as outputs from the recursive filter.  The processor contains approximately
2500 MSI and LSI circuits in addition to the general-purpose computer, the
complete system encompasses a standard 6 ft. rack with an associated
control console. (Abstract source unknown, formal literature, English







Talbot, K., and Winn, C.Author Text
Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, 26-28 February 1974.
Source Text
Keyword Text
An interactive signal processor was designed and built to provide a flexible
device to analyze and measure signal parameters.  The device consists of a
preprocessing interface unit which takes an IF input, and under computer
control, provides signal filtering, detection, and digitization functions.  The
digitized signal data is stored on a fixed head disk memory.  Signal analysis
and parameter measurement is performed by a HP2100A minicomputer.  A
Tektronix T4002A graphic display and keyboard allow for operator monitoring
and interaction with the analysis routines.  A 9-track digital magnetic tape
unit is included with the Parameter Encoder to provide for program loading
and long term data storage.  A disk operating system is used for controlling
the signal analysis application routines.  A five phase analysis procedure is
used to analyze and measure signal parameters.  (Abstract source unknown,






Wavefront Analysis Through Spatial SamplingTitle Text
Weisbrod, S.Author Text
Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, 26-28 February 1974.
Source Text
Keyword Text
Wavefront Analysis Through Spatial Sampling is a technique for resolving
multiple signal components arriving simultaneously within the antenna
beamwidth.  The technique operates on the principle of measuring the phase
and amplitude distribution of the incident complex signal at several points
within the antenna aperture using "sampling" antennas and algebraically
relating the measured values to the parameters; amplitude, spatial phase
(relative to some point in space), and angle of arrival.  Each "sampling"
antenna provides two measured values, amplitude and phase (relative to some
point in time).  Thus to resolve N components it is necessary to empty 3N/2
of sampling antennas in order to provide the same number of independent
measurements as unknowns.  Extensive computer simulations followed by
experimental verifications fully demonstrated the potential power of the
Wavefront Analysis technique.  The experimental work was carried out at
3,000 MHZ over a lake which provided a well defined reflecting surface.  Using
three 16-inch sampling antennas with phase centers separated by 42 inches
which resulted in a total antenna aperture of 100 inches, the transmitting
target and its water-reflected image were easily separated when the angular
separation between the two was as little as 1/3 of a degree.  The angles of
arrival of the target and its image were determined with an accuracy of better
than 1/20 of a degree.  This should be contrasted with 2.7 degree half-power
beamwidth achievable with a 100-inch parabolic reflector at 3,000 MHZ using
conventional techniques.  Possible applications of Wavefront Sampling are
low angle tracking, landing system augmentation, over water passive ranging
of airborne targets from an airborne platform, direction finding in multipath
environment, multipath separation and Identification, HF mode analysis, and
in-Beam jammer discrimination.  The experimental work described here has
been sponsored by the Air Force under Rome Air Development Center
Contract NO. F30602-72-C-0344 with specific reference to the aircraft landing
augmentation.  Other Wavefront Analysis applications are currently being
investigated under Air Force Avionics Laboratory Contract No. F33615-74-C-
1113 and Naval Air System Command Contract No. N00019-73-C-0272.







Potential interference of the discrete address beacon system (DABS) on
the X and Y mode  TACAN system
Title Text
Willey, T. M., Wingard, J. L.Author Text
ISSUING ORGANIZATION: IIT Research Institute, Chicago, IL, page 230;
February, 1974.
Source Text
air-traffic control, distance measurement, radio
direction-finding, tracking systems, TACAN system,
Discrete Address Beacon System, radio beacon,
interference, interrogator
Keyword Text
The impact of ten proposed signal formats of the Discrete Address Beacon
System (DABS)  on the performance of TACAN/DME equipments was
investigated.  The susceptibility of  the individual TACAN/DME equipments to
interference was then used to assess the  interference impact of a
hypothetical DABS environment on the operation of  TACAN/DME systems.
Worst case characterizations were used in some respects.  A set  of
frequency-distance separations was developed that would prevent DABS
interference  to the TACAN interrogator, and limit the generation of deadtime






Recent Developments in Voice Signal ProcessingTitle Text
Wolnowsky, H. E.Author Text
Proceedings of the NPS Signal Symposium, Naval Postgraduate School,
Monterey, California, 26-28 February 1974.
Source Text
Keyword Text
Three major topics of Voice Signal Processing are discussed: (1) Time-
Altered Speech/Pitch Normalization, (2) Bandwidth Compression, and (3)
Signal-Noise Improvement.  A brief tutorial is given on the production of
speech by humans and the composition of voiced sounds in the time and
frequency domains.  Time Sampling and Frequency Analysis/Synthesis
methods for altering the rate of speech are compared.  Particular emphasis is
placed on a frequency processing technique recently implemented in
hardware as the Lockheed LM-312 Pitch Normalizer.  This equipment retains
the important temporal aspects of speech which are lost with time sampling
methods.  Bandwidth compression may be accomplished by Vocoding,
Digital Redundancy Removal, Transform Domain Processing, and Real-Time
Spectral Compaction.  The latter does not require pitch extraction and
experimental results have yielded a 2-1 saving in channel bandwidth or
storage resources while retaining the essential character and natura sound of
the speaker.  The importance of signal-noise improvement relative to
understanding of noise-degraded voice communication signals is examined.
A new technique, which is based on adaptive pitch tracking and matched
filtering of voiced sounds, from a non-cooperative source, is outlined and
compared with previous methods, such as the Cepstrum.  Theoretical
analyses and preliminary hardware developments indicate that this technique
may operate on voiced signals in the -8db to -10db S/N range, yield a 10 dB
improvement in real-time, and result in significantly increased understanding
of a given message.  (Abstract source unknown, formal literature, English






The Quadrifilar Helix AntennaTitle Text
Adams, A. T., Greenough, R. K., Lumjiak, C., Medelovicz, A., and
Wallenberg, R. F.
Author Text




The characteristics of the quadrifilar helix antenna (1) and (2), a broad-band
high-gain device, are described in detail.  Experimental data on beam
patterns, impedance, and axial ratio are given for both the circularly polarized
quadrifilar helix antenna (QHA) and the linearly polarized counter wound
quadrifilar helix antenna (CQHA).  Bandwidths in excess of 5:1 are obtained.
The low frequency behavior is discussed.  Computation of the QHA
characteristics by moment methods (3) is described and computed data on
beam patterns and current distributions are given.  (Abstract source unknown,






Application of Ionospheric Predictions to HF Propagation in Three
Dimension
Title Text
Bailey, A. D., Beckwith, R. I., and Rao, N. N.Author Text
Radio Science, vol. 9, no. 3, pp. 379-385, March 1974.Source Text
Keyword Text
The application of ionospheric predictions is extended to three-dimensional
HF propagation by using a simplified ray-tracing technique involving an
ionospheric model consisting of an equivalent spherical reflection surface
eccentric with the earth.  Predicted ray-path deviations from the great-circle
plane and other propagation characteristics are investigated for a medium
range mid-latitude path by using the NOAA prediction coefficients.  The
predicted monthly mean diurnal behavior of the azimuthal angle of arrival of
the HF signal is compared with experimental data.  It is found that the
observed occurrence of wave interference effects is strongly correlated with
the predicted occurrence of multiple mode propagation and that the trend of
the diurnal variation of the predicted azimuthal angle of arrival for the dominant
mode is consistent with the average diurnal trend of the experimental






High Frequency Passive Radio Range Finder.  <NOTE> PatentTitle Text
Bailey, Albert D.Author Text
Department of the Navy, Washington D C.  Report PAT-APPL-256 961-Patent-
3 798 647; March, 1974.
Source Text
radio direction finders, patents, passive systems, high
frequency, PAT-CL-343-112-D, NTISGPN
Keyword Text
The patent describes an invention for determining the direction and distance of
a remotely  located radio source. It is based on the principle that the distance
to a station is inversely  proportional to the root mean square value or peak
value of the received continuous  bearing signal as a function of time which







F-Layer Irregularities as Determined by Backscatter Studies at 19 MHZ
Over Half of a Solar Cycle
Title Text
Basu, S., and Vesprini, R. L.Author Text
Radio Science, vol. 9, no. 3, pp. 355-371, March 1974.Source Text
Keyword Text
A continuous series of backscatter observations at 19 MHZ made at Plum
Island, Massachusetts, 56 degrees N invariant latitude, over nearly half a
solar cycle is utilized to derive occurrence characteristics of ground
backscatter propagated by means of F-layer reflection, 1F, as well as those
of aspect-sensitive field-aligned echoes from the F layer, FAE(F).  Neither
field-aligned E-layer echoes nor ground backscatter propagated by means of
sporadic E were found to produce any noticeable blanketing of the radar
signal for this frequency and radar location.  The 1F propagation showed
marked sunspot cycle and azimuthal dependence and was strongest in winter
and weakest in summer.  Under quiet magnetic conditions FAE(F) was
primarily a sunset phenomenon, occurring usually at delays of 7 to 10 msec,
with a marked sunspot cycle dependence.  Some daytime activity was
observed at longer delays of 20 to 22 msec which could be explained in terms
of F-layer field alignment after one intermediate ground reflection.  The
occurrence of FAE(F)during magnetic storms showed a seasonal variation in
agreement with the well-known storm behavior of f0F2 at these latitudes.  In
general, however, the occurrence of FAE(F) increased monotonically with
increasing magnetic activity until the threshold of KFr = 4 was reached,
beyond which the depletion in the F-layer background ionization caused it to
decrease, with complete cut-off occurring irrespective of season during very
disturbed conditions, KFr ≥ 7.  With the aid or ray traces, the occurrence
statistics of both 1F and FAE(F) are interpreted and discussed in terms of the
geometry of the probing radar, the various factors controlling F-layer
propagation, and the extent of the F-layer irregularity region.  (Abstract source






F-Layer Irregularities as Determined by Back scatter Studies at 19 MHZ
over Half of a Solar Cycle
Title Text
Basu, Sunanda, Vesprini, Robert L. and Aarons, JulesAuthor Text
Radio Science, vol. 9, no. 3, pp. 355-371, March 1974.Source Text
Keyword Text
A continuous series of back scatter observations at 19 MHZ made at Plum
Island, Massachusetts, 56ºN invariant  latitude, over nearly half a solar cycle
is utilized to derive occurrence characteristics of ground  back scatter
propagated by means of F-layer reflection, 1F, as well as those of aspect-
sensitive field-aligned echoes from the F layer, FAE(F).  Neither field-aligned
E-layer echoes nor ground back scatter propagated by means of sporadic E
were found to produce any noticeable blanketing of the radar signal  for this
frequency and radar location.  The 1F propagation showed marked sunspot
cycle and azimuthal dependence and was strongest in winter and weakest in
summer.  Under quiet magnetic conditions FAE(F) was primarily a sunset
phenomenon, occurring usually at delays of 7 to 10 msec, with a marked
sunspot cycle dependence.  Some daytime activity was observed at longer
delays of 20 to 22 msec which could be explained in terms of F-layer field
alignment after one intermediate ground reflection.  The occurrence of FAE(F)
during magnetic storms showed a seasonal variation in agreement with the
well-known storm behavior of foF2 at these latitudes.  In general, however, the
occurrence of FAE(F) increased monotonically with increasing magnetic
activity until the threshold of KFr = 4 was reached, beyond which the depletion
in the F-layer background ionization caused it to decrease, with complete cut-
off occurring irrespective of season during very disturbed conditions, KFr ≥ 7.
With the aid of ray traces, the occurrence statistics of both 1F and FAE(F)
are interpreted and discussed in terms of the geometry of the probing radar,
the various factors controlling F-layer propagation, and the extent of the F-
layer irregularity region.  (Authors' abstract, formal literature, English






Application of ionospheric predictions to HF propagation in three
dimensions
Title Text
Beckwith, R. I., Bailey, A. D., Narayana Rao, N.Author Text
Radio Science, Vol. 9, No. 3, pages 379-85; March, 1974.  Illinois,University,
Urbana-Champaign, IL.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, ionospheric predictions, HF propagation,
three dimensions, equivalent spherical  reflection
surface, ray tracing technique
Keyword Text
The application of ionospheric predictions is extended to three-dimensional
HF propagation by using  a simplified ray-tracing technique involving an
ionospheric model consisting of an equivalent  spherical reflection surface
eccentric with the Earth.  Predicted ray-path deviations from the  great-circle
plane and other propagation characteristics are investigated for a medium
range  mid-latitude path by using the NOAA prediction coefficients.  The
predicted monthly mean diurnal  behavior of the azimuthal angle of arrival of
the HF signal is compared with experimental data.  It  is found that the
observed occurrence of wave interference effects is strongly correlated with
the  predicted occurrence of multiple mode propagation and that the trend of
the  diurnal variation of the predicted azimuthal angle of arrival for the







Spatial Correlation of Signals in a Multipath Channel with Fluctuating
Parameters
Title Text
Belov, P. V., and Kirillov, N. E.Author Text
Telecommunications & Radio Engineering, vol. 28/29, March 1974.Source Text
Keyword Text
Expressions are obtained for the two-dimensional spatial correlation function
of signals in a multipath channel with fluctuating parameters where the effect
of wave scattering by inhomogeneities in the layer, fluctuations of the angles
of arrival of the rays as well as the information transmission rate are taken







A New Wideband, Fully Steerable, Decametric Array at Clark LakeTitle Text
Erickson, W. C., and Fisher, J. R.Author Text
Radio Science, vol. 9, no. 3, pp. 387-401, March 1974.Source Text
Keyword Text
A new fully steerable, decametric array for radio astronomy is under
construction at the Clark Lake Radio Observatory near Borrego Springs,
California.  This array will be a "T" of 720 conical spiral antennas (tepee-
shaped antennas, hence the array is called the TPT), 3.0 by 1.8 km capable
of operating between 15 and 125 MHZ.  Both its operating frequency and
beam position will be adjustable in less than one msec, and the TPT will
provide a 49-element picture around the central beam position for extended-
source observations.  Considerable experience has been gained in the
operation of completed portions of the array, and successful operation of the
final array is assured.  This paper describes the results of the tests which
have been conducted with the conical spirals and outlines the planned







Notes on Duct Influences on Line-of-Sight PropagationTitle Text
Fruchtenicht, Hans W.Author Text




Microwave propagation over the sea within the horizon may be treated by ray
tracing.  Because of the maritime evaporation duct at sea, the receiving field
may vanish at a certain antenna height.  With increasing duct thickness, this
special receiving point is shifted upwards.  Vertical polarization puts this point
on a lower level than horizontal polarization.  Moreover, with increasing duct
thickness it is shifted upwards more slowly for vertical polarization than for
horizontal polarization.  The resultant phase of the receiving field depends on
the magnitude of the refractivity on a fixed but arbitrary reference level and on
the thickness of the evaporation duct.  Between the phase and the refractivity
there exists a linear relation.   As a function of duct thickness, however, the
phase reveals a discontinuity amounting to integer multiples of 2     . In
geodesy, where a modified kind of phase measurement is used for telemetry
(Tellurometer), the evaporation duct may cause considerable errors.  (Author's






Pattern Synthesis for Loaded N-Port ScatterersTitle Text
Harrington, R. F., and Mautz, J. R.Author Text




A method is given for synthesizing a desired scattering pattern by reactively
loading an N-port scatterer.  The procedure involves specifying the pattern in
magnitude only, without restriction of its phase.  The real port current (or
voltage) which gives a least-squares approximation to a desired radiation field
magnitude is found and then resonated by reactive loads at the ports.  If a
sufficient number of ports is chosen, and if the body is of electrically small or
of intermediate size, then the scattered field pattern is approximately the
same as the synthesized radiation pattern.  Numerical examples of the
method are given for a body consisting of a wire triangle with two cross wires,
on which four ports are defined.  (Abstract source unknown, formal literature,






Direction Finding, Range Determination and Altitude/Elevation
Techniques in Three Proximity Warning Indicator Systems
Title Text
Hayden, E. C., and Moore, J. D.Author Text
Southwest Research Institute, San Antonio, Texas, March 4, 1974.Source Text
Keyword Text
This report summarizes the qualitative evaluation of certain performance
characteristics of three proximity warning indicator (PWI) system concepts.
These systems are now under development and anticipate FAA flight tests in
the summer of 1974.  For simplicity, the name of the manufacturer, viz.,
Bendix, Lockheed and Vega, is used to identify each system.  This study is
based on documents obtained through the FAA.  (See List of References,
Section 6.0).  Three primary electromagnetic instrument functions were
evaluated to estimate fundamental performance limitations: (1) azimuth DF
technique, (2) elevation/altitude discrimination, and (3) range determination.
Instrumental design is treated minimally because the available data lacks
adequate detail and the designs are subject to improvement.  In anticipation
of the flight tests, potential problem areas have been identified to assist in
planning of tests related to crucial equipment function.  These comments are
not intended to detract from either the concept of a PWI for general aviation
use of the manufacturer's ability to provide appropriate systems.  (Authors'






Dispersion of Ionospheric WavesTitle Text
Herron, T. J.Author Text







Microwave Mobile CommunicationsTitle Text
Jakes, W. C., Jr.Author Text
Bell Telephone Laboratories, 1974.Source Text
Keyword Text
Radio communication with moving vehicles is almost as old as radio itself.
Only recently, however, has technology advanced to the point where
realization of the dream of instant communication with the mobile public
appears possible.  A more difficult set of constraints for the system designer
is hard to imagine: The transmission medium is very loss and dispersive
suffers extreme random fades, and the location of one of the terminals is
unknown!  Provision of a high-capacity service also requires use of a
significant portion of a natural resource-the frequency spectrum.  In 1970 the
Federal Communications Commission took a giant step by proposing
authorization of a band of frequencies 75 MHZ wide around 840 MHZ for mile
telephony (Docket 18262).  This made it possible, for the first time, to
seriously consider the introduction of high-capacity systems capable of
serving hundreds of thousands of subscribers in metropolitan areas.  In the
past the investigation of radio propagation and systems particularly suited to
large-scale mobile telephony has proceeded at a relatively slow pace.
Without an allocated frequency band the necessary incentive was lacking;
without demonstrably viable systems there was little motivation to allocate
such a band.  Over the years, however, knowledge has slowly been acquired,
and in the recent past the efforts have increased markedly.  In view of the
current expansion of interest in mobile telephony it seems timely to collect in
one place a substantial portion of the existing information, some of it
heretofore unpublished, for easy access and use by all workers in the field.
The emphasis of the book is on mobile communication in the microwave
range, from about 450 MHZ up to 10 or 20 GHZ.  It is in this frequency range
that the very high-capacity systems will come into being.  The first three
chapters, making up Part I, treat basic propagation phenomena over the
mobile radio transmission path and include a discussion of mobile radio
antennas.  Part II contains four chapters devoted to various factors entering
into the design of mobile radio systems, such as modulation, space diversity
fundamentals and techniques, and coverage and organization considerations.
The authors have drawn freely on published literature that is available and
germane to the subject.  The bulk of the material presented is based on work
done by our colleagues in the Bell Telephone Laboratories, where research
directed specifically toward high-capacity.  (Abstract source unknown, formal






High Resolution Airborne Signal Processing System.  <NOTE> PatentTitle Text
Lammers, Uve H. W.Author Text
Department of the Air Force Washington D.C.  Report  PAT-APPL-266 779-
Patent-3 798 648, 5 pages; March, 1974.
Source Text
radio reception, patents, direction finding, aircraft
antennas, angles, signal processing,  resolution, PAT-
CL-343-113-DE, NTISGPAF
Keyword Text
The patent describes a two-antenna reception system with fixed-position
antennas to  receive linearly frequency-modulated signals or linearly position-
modulated antennas to  receive fixed-frequency signals. The difference
frequency generated from the antenna  signals represents the angle of arrival
with respect to the system baseline.  Two such  systems with nonparallel






Effect of angle of evaporation on amorphous Ge films.Title Text
Orlowski, B., Spicer, W. E., Baer, A. D.Author Text
Stanford University, Calif, AIP Conference Proceedings, No. 20, 1974, for
Meet, Yorktown Heights, NY, March 20-22, 1974, pages 241-246, 1974.
Source Text
semiconducting germanium, amorphous, semiconducting
films, electronic properties
Keyword Text
Experiments have been performed in which the angle of arrival of the Ge vapor
has been  varied from 90 DEGREE to 45 DEGREE.  Three differences have
been noted in the  experiments:  (1) there is a measurable change in the
photo emission energy distributions  (suggesting a corresponding change in
electronic structure); (2) the crystallization  temperature is increased by over
100 DEGREE K at 45 DEGREE incidence and, (3) the  45 DEGREE films are
much more porous than the 90 DEGREE films as judged from  the effect of






Electric Field Control on the Occurrence of TID'sTitle Text
Pradhan, S. M., Singh, I. S., and Tantry, B. A. P.Author Text
Journal of Geophysical Research, vol. 79, no. 7, pp. 1089, 1 March 1974.Source Text
Keyword Text
In this paper the effect of electromagnetic drift of the ionospheric plasma on
the amplitude of the gravity wave induced traveling ionospheric disturbances
(TID's) is studied.  For this purpose, by linear perturbation analysis, the
detailed calculations of the fractional electron density perturbations have been
made with the help of the continuity equation in which the background
electromagnetic drift has been incorporated.  Our calculations show that the
upward lifting of the F layer causes the amplitude of the TID's to increase in
the evening hours, which can explain the broad and pronounced evening time
maximum that is invariably observed by many workers in the diurnal variation
of the number of occurrences of TID's.  The other peak in the TID statistics
during the postmidnight hours has been attributed to the spatial resonance
mechanism of the Whitehead type, in which the electromagnetic drift vector
and phase velocity vector of the gravity wave become almost equal.  Our
calculation can also explain the other experimental results, such as the
diurnal variation of electron density perturbations at different latitudes with
period, horizontal wavelength, and azimuth of propagation of the gravity







Radiation and Scattering by Thin-Wire Structures in a Homogeneous
Conducting Medium
Title Text
Richmond, J. H.Author Text




This program performs a frequency-domain analysis of thin-wire antennas and
scatterers.  The wire configuration is a generalized polygon assembled from
straight wire segments.  The program has been tested extensively with simple
structures (linear dipoles V dipoles, coupled dipoles, square loops, octagonal
loops, multi turn loops, an coupled loops) and complicated configurations
including wire-grid models of plates, spheres, cones, aircraft, and ships.
Although the air-earth or air-water interface is not considered, the program is
applicable in many problems involving buried or submerged antennas or
targets.  It is useful in locating the poles of the admittance or scattering
function for wire structures in the complex frequency domain.  A piecewise-
sinusoidal expansion is used for the current distribution.  The matrix equation
ZI = V is generated by enforcing reaction tests with a set of sinusoidal dipoles
located in the interior region of the wire.  Since the test dipoles have the same
current distribution as the expansion modes, this may be regarded as an
application of Galerkin's method.  Rumsey's reaction concept was most
helpful in this development; therefore, the formulation is known as the
"sinusoidal reaction technique." The current is assumed to vanish at the
endpoints (if any) of the wire, and Kirchhoff's current law is enforced
everywhere on the structure.  The input data specify the frequency, wire
radius, wire conductivity, the parameters of the exterior medium, coordinates
of points to describe the shape and size of the wire configuration, and a list of
the wire segments.  If some or all of the wire segments are insulated, the
radius and permittivity of the insulating sleeve are indicted.  Coordinates are
required for wire endpoints, corners, junctions, and terminals.  For accuracy,
the longest wire segment should not greatly exceed one-quarter wavelength.
Longer segments should be subdivided by defining additional current-sampling
points.  The program automatically defines a set of N sinusoidal dipole modes
on the wire structure and computes the mutual impedance matrix for these
modes.  The elements in the matrix are generated by numerical integration
when appropriate or from closed-form expressions in terms of exponential
integrals.  The compute program uses certain approximations that yield a
symmetric matrix even when the wire structure has finite conductivity, lumped
loads, and insulating sleeves.  In antenna problems, the output data includes
Abstract Text
the current distribution, impedance, radiation efficiency, gain, patterns, and
near-zone field.  In bistatic scattering problems, the output includes the echo
area and the complex elements oft he polarization scattering matrix.  In
backscatter situations, the output includes also the absorption, scattering,
and extinction cross sections.  If the wire has finite conductivity or dielectric
sleeves, it is assumed that the frequency is real.  This restriction can be
removed if the user will specify the surface impedance of the wire and the
complex permittivities of the dielectric sleeves and the ambient medium
appropriate for complex frequencies.  The user may make a tradeoff between
accuracy and computation costs by specifying the input variable INT.  A large
value increases the accuracy and the cost.  For most problems, the
recommended value is INT = 4.  The program was run on an IBM 370/165
computer to determine the broadside backscatter for a wire-grid square plate
with edge length L.  With a five-by-five grid, there are 60 segments, 36 points,
and 84 simultaneous equations.  With INT = 4, calculations were made for L/
     = 0.3, 09.4, 0.5, 0.5 and 0.7.  The execution time was 100 s.  This
averages to 20 s for each value of L/   .  The wire structure was perfectly
conducting, uninsulated, and located in free space.  No advantage was taken
of the target symmetries.  (Abstract source unknown, formal literature,





Symposium on gyroscope-technology.Title Text
Author Text
Symposium on Gyroscope-Technology, Proceedings Paper:  Heidelberg, Ger,
April 25-26, 1974.  Published by Dtsch Ges fuer Ortung und Navig Ev,
Duesseldorf, Germany, 226 pages, 1974.
Source Text
gyroscopes, navigation, inertial systems, air
navigation, inertial systems, space  vehicles,
navigation aids, ships, navigation systems, satellites,
navigation aids  application
Keyword Text
Proceedings include 9 papers on the use of gyroscopic devices in direction-
finding and  attitude-control systems, ways of reducing errors of gyroscopic
devices, and the testing  of such devices.  Topics discussed include the use
of a Kalman filter to reduce the  vertical velocity and altitude error of an inertial
navigation system a comparison of the  accuracy of "free" and controlled
vertical reference platforms, methods of correcting  systematic errors of
conventional twin-gyro compasses, the reduction of the north error  in north-
seeking gyros with short measurement time, the optimization of two-degree-of-
  freedom ball bearing/gimballed displacement gyros, the design of a double
gimballed  momentum wheel for active three-axis stabilization of the
Symphonie communication  satellite, the quality of diagnostic and functional
tests used in the repair of inertial  systems, the possibility of reducing friction
and drift in gyroscopic devices through the  use of gas bearings, and the
possibility of using electromagnetically and  electrodynamically supported







Guidance System for Underwater Swimmers.  <NOTE> PatentTitle Text
Barrett, Frederick B., Tegt, Richard P., Blattel, Thomas V.Author Text
Department of the Navy Washington D.C.  Report PAT-APPL-152 916-Patent-
3 802 088, 5 pages; April, 1974.
Source Text
patents, diver, equipment, magnetometers, guidance,








In Situ Measurements of the Spectral Characteristics of F Region
Ionospheric Irregularities
Title Text
Dyson, P. L., Hanson, W. B., and McClure, J. P.Author Text
Journal of Geophysical Research, vol. 79, no. 10, pp. 1497+, 1 April 1974.Source Text
Keyword Text
The retarding potential analyzer aboard Ogo 6 has provided high-resolution
observations of the ion concentration along the satellite path.  Changes in ion
concentration as small as 0.03% and at times as small as 0.01% could be
measured.  Spatial resolution varied from 35 to 380 m.  Samples of data have
been analyzed to determine the spectral properties of the F region
irregularities observed.  The most common frequency spectrum observed
follows to a very good approximation a power law of the form Aαf-nαSn where A
is the irregularity amplitude. f is the observed frequency and S is the
irregularity scale size.  The spectrum was measured over the scale size
range 70 m to 7 km, and the values of n obtained were close to 1, the average
value being 9.95.  The spectral index n is found to be insensitive to irregularity
amplitude.  This type of spectrum suggests that the irregularities in this scale
size range result from the turbulent dissipation of larger irregularities.  At the
equator the larger irregularities are probably produced by convective electric
fields.  At high latitudes, electric fields may also be involved, but other factors
such as precipitating particles may contribute to, or be primarily responsible
for, the production of large irregularities.  Examples of other types of spectra
associated with wavelike irregularities and with 'ground glass' (high frequency
noise) irregularities are also shown.  (Abstract source unknown, formal






Principles and applications of radar techniquesTitle Text
Feller, R.Author Text
Der Elektroniker, Vol. 13, No. 4, pages EL17-25; April, 1974.Source Text
antenna accessories, exciters, radar antennas, radio
direction-finding, radar techniques, direction finding,
conical scan, Monopulse systems, dimensional scanning
methods,  cosec squared antenna, antenna arrays,
parabolic antennas
Keyword Text
Discusses advantages of various types of antenna:  cosec squared, fan,
array, and parabolic.  Analysis  methods and advantages of various types of
exciter applicable to such antenna.  Discusses two  different methods of
direction finding; conical scan and Monopulse systems.  Finally discusses






The effects of the satellite position on the spatial occurrence of angular
scintillations
Title Text
Hajkowicz, L. A.Author Text
Planetary and Space Science, Vol. 22, No. 4, pages 617-21; April, 1974.
University Queensland, St. Lucia, Qld., Australia.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, satellite links,  scintillation, satellite
position, spatial occurrence, angular scintillations,
phase interferometry, antenna  systems, satellite
beacon transmissions, 136.410 MHZ, azimuth angles,
recording  station, satellite radio transmissions,
polar orbit ISIS satellites, VHF
Keyword Text
Phase interferometry, based on longitudinal (north-south) and transverse (east-
west)  antenna systems was used to record scintillations in the angle-of-
arrival of satellite beacon  transmissions at a frequency of 136.410 MHZ.  It
was found that the enhancement region  of angular scintillations was equator
wards of the recording stations, and coincided with  small angles (denoted as
aspect angles) between the ray-path and magnetic field.  Ninety  per cent of
the night-time passes, recorded at the azimuth angles 170-190 degrees, were
 associated with the occurrence of scintillations; the number of scintillations
decreased for  satellite passes removed east or west of the plane of the
station's meridian.  Horizontal  extents of scintillations were considerably
larger east or west, than directly south of the  station.  Finally, no transverse
angular scintillations were recorded whenever the aspect  angle reached its
minimum value for each satellite pass; simultaneously longitudinal
scintillations were enhanced.  It is suggested that the above effects are






Miniature Manpack HF/VHF DF SystemTitle Text
Jenkins, H. H. et alAuthor Text
Report ECOM-0049-F, Engineering Experiment Station, Geo. Inst of Tech.
Atlanta Geo., April 1974.
Source Text
Keyword Text
This program was concerned with the survey, analysis, selection, design,
development, and evaluation of candidate manpack HF/VHF DF systems in
bread-board form.  Numerous small-aperture DF techniques were surveyed
and analyzed for manpack application.  Evaluation criteria and selection
methodology are defined.  It is shown that no single system can satisfy all of
the desired manpack performance requirements.  Further, the analysis
delineates a basic conflict between technical and operational requirements.
Two systems were selected for further, the analysis delineates a basic
conflict between technical and operational requirements.  Two systems were
selected for further development and evaluation.  One (termed Category I),
which favors operational requirements, uses the direct amplitude response of
crossed loop antennas for the DF information; the other (termed Category III),
which favors technical requirements, uses the RF phase differential between
four antenna elements disposed on dual, crossed baselines.  Both systems
employ digital (switched) antenna scan, dual-channel reception, post-IF signal
processing, and digital bearing readout.  Feasibility breadboard models of
both systems were developed and evaluated.  Functional block diagrams and
basic operating principles are given.  Laboratory and field test results are
presented.  In the field tests, bearing information as a function of frequency
and azimuth with emphasis on test transmissions distances within 10 km
was obtained.  Test results indicate that the Category I system shows
promise as a low cost manpack DF with good operational features.  However,
significant improvements must be made in certain major technical parameters
(e.g., sensitivity) before the Category I approach can be considered a strong
viable manpack candidate.  Typical measured bearing accuracies for the
Category III system are +3 degrees with a standard deviation of about 7
degrees.  Overall, the Category III system shows definite promise as a
manpack candidate if certain operational limitations such as portability, size,
and setup-time are acceptable.  It is concluded that the Category III system is
the strongest candidate for manpack DF application.  (Abstract source






Broad Band Hydrophone.  <NOTE> PatentTitle Text
Leon, RobertAuthor Text
Department of the Navy Washington D.C. Report PAT-APPL-605 128-Patent-
3 803 546, 7 pages; April, 1974.
Source Text
hydrophones, patents, broadband, direction finding, PAT-
CL-340-10, NTISGPN
Keyword Text
The patent describes a low frequency broad band hydrophone with orthogonal
dipole  outputs comprising a mass controlled housing dimensionally much
smaller than a  wavelength over the desired frequency band and having four
piezoelectric elements cant  lever-mounted radially to a center mass
suspended within the housing. The velocity  amplitude of the housing vibration
is both independent of frequency and in phase with  the acoustic pressures:







Parametric Instabilities and Ionospheric ModificationTitle Text
Oberman, C., Perkins, F. W., and Valeo, E. J.Author Text
Journal of Geophysical Research, vol. 79, no. 10, pp. 1478+, 1 April 1974.Source Text
Keyword Text
Parametric instabilities, excited in the ionosphere by high-power HF
transmitters with a frequency below the maximum ionospheric plasma
frequency produce nonlinear energy absorption and enhanced scattering of
electromagnetic radiation, which has been detected by the Arecibo Thomson
scatter radar.  This paper reviews and extends both the linear and nonlinear
saturation theory of parametric instabilities within the ionospheric context.
The new elements are a modification of the emission term to include the
effects of nonlinear plasma waves and a numerical integration of the wave
kinetic equation to fine the saturation state of parametric instabilities when it
is assumed only that the wave intensity has axial symmetry about the pump
field in wave number space.  Calculations are presented of the magnitude of
the nonlinear energy absorption and of the angular dependence, frequency
spectrum, and intensity of scattering from instability-created density
fluctuations.  In the present experiments the nonlinear processes are
predicted to absorb roughly 30% of the radio wave energy incident on the
ionosphere.  As a rule, this energy is deposited in the high-energy tail of the
electron velocity distribution and causes enhanced airflow.  The scattered
radiation has a frequency shift almost equal to the modifier frequency, and its
intensity depends strongly on the angle between k and E0, k being the wave
vector of the plasma wave responsible for the scattering and E0   the pumping
electric field produced by the modification transmitter.  Because the
instabilities occur only with O mode transmissions the direction of E0 is close
to the geomagnetic field.  The angular dependence result rests on a
combination of two-dimensional saturation calculations and plasma wave
refraction due to propagation in the inhomogeneous magneto active
ionospheric plasma.  For example, the plasma waves responsible for the
scattering observed at Arecibo are found to nonlinearly stabilized and roughly
104 times less intense than plasma waves propagating within 20 degrees of
the geomagnetic field.  Thus the scattering observed at Arecibo although it is
intense by Thomson scatter standards is predicted to 40 dB below the
scattering observable in the most favorable geometry.  Lastly, new aeronomy
experiments made possible by parametric instabilities are discussed.







Wavelength Dependence of Radio Scintillation: Ionosphere and
Interplanetary Irregularities
Title Text
Rufenach, C. L.Author Text
Journal of Geophysical Research, vol. 79, no. 10, pp. 1562, 1 April 1974.Source Text
Keyword Text
Recent in situ measurements and scintillation spectra suggest a power law
irregularity spectrum in the F region ionosphere with a large outer-scale
dimension ( 100 km),  This result is consistent with the 'near-field' scintillation
approximation, since Fresnel filtering attenuates irregularity structure larger
than (πλz)½, about 1 km.  Consequently, the observed scintillation scale ( 1
km) is much smaller than the outer-scale dimension of the irregularities.
Theoretical calculations show that Gaussian irregularities cannot explain
these differences in scale.  The wavelength dependence based on small
scintillation levels has most often been reported as approximately λ1 and λ2
for interplanetary and ionospheric scintillation, respectively.  Differences
between these measurements and the theoretical dependence are discussed.






A Broadband High Frequency Active AntennaTitle Text
Snyder, R. E.Author Text
Final Report, Contract No. DAAB07-73-C-0135, Adams-Russell Co., Inc.,
Waltham, Mass., April 1974.
Source Text
Keyword Text
The development of a high frequency active antenna is described.  This
antenna covers the frequency range from 2 to 32 MHZ without tuning.  It is
electrically small, but offers external-noise-limited sensitivity and low
intermodulation and harmonic distortion.  Twenty-six antennas were
constructed for evaluation in the AN/TRD-26 HF direction finding system.
Measured performance in terms of such parameters as effective noise figure,
electronic gain, and intermodulation intercept points is presented.  It is
concluded that this active antenna can be used to advantage in a wide range
of receiving system applications.  The advantages accrue from the small size
and broadband output impedance match of the unit, along with its high
sensitivity.  The basic development efforts described herein are applicable to
other types of active antennas and other frequency ranges.  (Abstract source






Analysis of field-of-view versus accuracy for a microwave Monopulse,
diamond antenna array  design
Title Text
Webb, L. L.Author Text
Proceedings of the Southeast Region 3 Conference, Orlando, Fla. (Inventing
the model of the future);  April 29-May 1, 1974. (A75 34851 16-33) New York,
NY.  Institute of Electrical and Electronics Engineers, Inc., pages 63-66, 1974.
Author employed:   Martin Marietta Aerospace, Orlando, Fla.
Source Text
antenna arrays, antenna radiation patterns, error
analysis, microwave antennas, Monopulse  antennas,
performance prediction, angular resolution, antenna
design, crosswalk, design analysis,  phase shift, radio
direction finders
Keyword Text
Directional accuracy and field-of-view (FOV) of a phase sensing and detection
microwave  Monopulse are studied, and some of the degradation mechanisms
of component errors affecting  these performances are illustrated.  The effects
of amplitude, phase, and cross-talk component  errors are studied by the










Technical Report from:  Hydronautics Inc, Laurel Md.  Report TR-231-31, 29
pages; April, 1974.
Source Text
cater waves, surface properties, wind, test facilities,
curved  profiles, velocity, angle of arrival, angle of
incidence, NTISN
Keyword Text
The wind-disturbed water surface consists of waves of various  lengths moving
at various speeds.  There is increasing  interest in determining the statistical
properties of the  microstructure of such a surface.  Measurement of the
curvature distributions of wind waves viewed from different  angles is helpful for
understanding nonlinear interaction  between ripples and carrier waves, and is
important for  interpreting reflection and back-scattering from the sea  surface.
 In the present study, both slope and curvature  distributions of the disturbed
water surface under various  wind conditions in a laboratory tank are
simultaneously and  systematically measured from all inclinations to the
mean  water surface, but in a plane containing the wind direction  and






Bistatic Passive Radar.  <NOTE> PatentTitle Text
Afendykiw, Marko, Boyle, John M., Hendrix, Charles E.Author Text
Department of the Navy, Washington D C.  Report PAT-APPL-92-186, Patent-
3 812493, 7 pages; May, 1974.
Source Text
Bistatic radar, patents, passive systems, cross
correlation, PAT-CL-343-12R, NTISGPN
Keyword Text
The patent describes a radar system for determining the position of a target
using a radio  frequency source of opportunity.  The system uses an
interferometer antenna and  cross-correlation techniques to measure the time
delay in receiving a reflected signal from  the target as compared to receiving
a direct signal from the signal source. Thereby, the  distance from the RF
source via the target to the antenna is determined. Additionally, the  system
uses a plurality of interferometer antennas and cross-correlation techniques to
 measure the relative phase difference between the signals received by the
antennas.   Thereby, the angle of arrival of the reflected signals from the target







An azimuth determination system using the Navy Navigation satellitesTitle Text
Albertine, J. R.Author Text
ISSUING ORGANIZATION:  John Hopkins University, Silver Spring, MD, page
86; May, 1974.
Source Text
antenna arrays, electromagnetic wave interferometry,
radio direction-finding, radio navigation, satellite
relay systems, US Navy Navigation Satellites, azimuth
determination system, interferometer array, phase
differences
Keyword Text
A system has been developed using these Satellites that can provide azimuth
information on a  worldwide basis.  This capability is particularly useful in the
polar regions where conventional  navigation systems based on
gyrocompasses experience alignment difficulties.  In this newly  developed
system, two antennas separated by 50 to 100 m are used as an
interferometer array to  measure phase differences of a satellite signal.  On
the basis of this information, it is possible to  determine the azimuth of the






Effect of diurnal course of processes in the atmospheric boundary layer
on the refraction of  radio waves
Title Text
Andrianov, V. A., Armand, N. A., Rakitin, B. V., Sarkisiants, V.A.Author Text
Radiotekhnika i Elektronika, Vol. 19, pages 1001-1008, May 1974.Source Text
atmospheric boundary layer, atmospheric refraction,
diurnal variations, microwave transmission,  radio wave
refraction, atmospheric models, atmospheric
stratification, atmospheric turbulence,  random
processes refractivity
Keyword Text
Statistical analysis of results of experimental studies of the refraction of
centimeter waves in the  atmospheric boundary layer.  The diurnal variation in
refraction angle is investigated in its relation  to the daily course of
atmospheric processes on the basis of a model of periodically non-stationary
random processes.  The diurnal variations in the angle of arrival of radio waves
and in the vertical  gradient of the refractive index have identical form,
corresponding to the development of  turbulence in the daytime and stable






Single Station Position Location Assembly Military Potential TestTitle Text
AnonymousAuthor Text
Final Report, U. S. Army Security Agency Test and Evaluation Center, Ft.
Huachuca, Arizona, May 1974.
Source Text
Keyword Text
The SSPLA was tested at the US Army Security Agency Test and Evaluation
Center from March to November 1973.  During this period. 13,416 fixes were
attempted in order to evaluate the system performance.  Optimum single site
location occurred on the target which was at a range of 175 nautical miles,
with location error 10.4 percent of target range and standard deviation 7.6
percent of target range.  The SSPLA was least accurate at short ranges (30
nautical mile and 44 nautical mile sites) and at the longer range (421 nautical
mile to 518 nautical mile sites).  Changes in target parameters such as
transmitter over.  transmitter frequency. and time of day of transmission by
themselves had no significant effect upon SSPLA location processing and or
accuracy. providing the received signal level was still above SSPLA sampling
threshold.  The ionospheric tilt correction routine used in short rang target
location did not improve but tended to degrade results.  Direction finding tests
on targets above 10 MHZ and beyond 500 nautical miles indicated a 1.8
degree error with a 0.99 degree standard deviation.  Reliability-maintainability
records indicate that the test mean time between failure was 116.6 hours and
the mean time to repair was 7.8 hours.  A number of functions of the SSPLA
require further improvements.  Human and value engineering effort applied to
several areas can enhance the system.  It was concluded that further
development was needed in SSPLA design and operation.  The areas
requiring emphasis are short range and long range location capability,
reduction of possible systematic errors, short range CURSOR improvement,
library routine correction tilt correction improvement, and replacement of
unreliable equipment.  It was recommended that the above mentioned
problems be corrected, that operational use of the functions provided with the
SSPLA be more fully explored and their correct use specifically defined and
documented, and that the system be check tested.  (Abstract source






Venus Ionosphere: An Interpretation of Mariner 10 ObservationsTitle Text
Bauer, S. J., and Hartle, R. E.Author Text
Geophysical Research Letters, vol. 1, no. 1, pp. 7+, May 1974.Source Text
Keyword Text
The day side ionosphere of Venus observed by Mariner 10 may be understood
in terms of a dynamic interaction with the solar wind which results in a
compressed topside above and "F2 ledge" consisting of 0+ and a dynamically
unaffected F1 layer corresponding to a neutral temperature T=380 degrees K
and consisting of 02+ and C02+.  The top of the upper ledge appears to be an
ionopause caused by solar wind scavenging of He+, representing a solar-wind
obstacle consistent with the bow shock observations.  (Abstract source






HF/DF Techniques InvestigationTitle Text
Dyson, J. D., Ernst, E. W., and Rao, N. N.Author Text




One of the problems of an SSL system is to determine values for the
appropriate ionospheric parameters.  The use of a collocated ionosonde to
determine the appropriate parameters has been investigated.  Ionospheric
models which relate the observed data to the requirement of the SSL system
have been studied.  Two methods for resolving the separate signals that may
be received simultaneously from the same source via two separate
propagation paths have been investigated.  The equal amplitude method has
been shown to be an "analytic success" but produced questionable
experimental results.  Application of the procedures used with this method
appear to be capable of selecting single-mode signals.  Analytic studies of a
multiple-element array used to resolve the separate signals indicated this
method should be capable of mode resolution.  Further experimental work is
needed.  The computer software for operating the SSL system in an on-line
real-time manner has been developed and used.  This includes software for
generating graphical displays on the CRT terminal for the PDP-11.  (Abstract






Parametric Upconvertors as Receiver First Mixers at High FrequenciesTitle Text
Gardiner, J. G.Author Text




The system requirements of HF receivers make unusual demands on any
parametric upconvertor designed to form the first mixer stage.  These
requirements are considered in detail and design equations formulated for two
upconvertors, both of the four-frequency type with wanted sideband power
extracted at upper- or lower- sideband frequencies, respectively.  It is
demonstrated that values of gain, noise figure and port impedances may be
obtained that are compatible with system requirements.  The design of an
experimental upconvertor is described, and the observed performance is
shown to agree with the theoretical predictions.  (Abstract source unknown,






A Certain Behavior of the Ionospheric F Region at Low LatitudesTitle Text
Huang, Chun-mingAuthor Text
Radio Science, vol. 9, no. 5, pp. 519-532, May 1974.Source Text
Keyword Text
The continuity equation of electron density is solved for the conditions of the
F2 region at low latitude along 69 degrees W meridian in the equinox of high
solar activity.  The transport term includes the electromagnetic drift observed
at Jicamarca, the plasma diffusion, the vertical motion due to thermal
expansion and contraction, and the neutral wind for which the direction
reversal in the morning is rather late.  The large-scale irregularity which forms
a bifurcated F2 layer is generated at the geomagnetic equator and travels as
far as 15 degrees latitude with a speed of about 10 km min-1.  Other features
of this bifurcation and the probable mechanism of its formation are described.
The height of maximum electron density is strongly controlled by the
electromagnetic drift at very low latitude from 0700 to midnight.  The
computation also shows that the large postsunset peak of NmF2 at a
subtropical region is caused by the rapid sunset increase of upward drift at
the equator.  The late reversal of neutral wind favors the observed diurnal
pattern of NmF2.  Other effects of neutral wind and that of loss rate on the low
latitude ionosphere are discussed.  (Abstract source unknown, formal






A Certain Behavior of the Ionospheric F2 Region at Low LatitudesTitle Text
Huang, Chun-mingAuthor Text
Radio Science, vol. 9, no. 5, pp. 519-532, May 1974.Source Text
Keyword Text
The continuity equation of electron density is solved for the conditions of the
F2 region at low latitude along 69ºW meridian in the equinox of high solar
activity.  The transport term includes the electromagnetic drift observed at
Jicamarca, the plasma diffusion, the vertical motion due to thermal expansion
and contraction, and the neutral wind for which the direction reversal in the
morning is rather late.  The large-scale irregularity which forms a bifurcated F2
layer is generated at the geomagnetic equator and travels as far as 15º
latitude with a speed of about 10 km min-1.  Other features  of this bifurcation
and the probable mechanism of its formation are described.  The height of
maximum electron density is strongly controlled by the electromagnetic drift
at very low latitude from 0700 to midnight.  The computation also shows that
the large postsunset peak of NmF2 at a subtropical region is caused by the
rapid sunset increase of upward drift at the equator.  The late reversal of
neutral wind favors the observed diurnal pattern of NmF2.  Other effects of
neutral wind and that of loss rate on the low latitude ionosphere are






The Near Field of Loop Antennas of Inductive Coupling and the
Required Spacing between Transmitting Antennas Operating in a
Common Frequency Channel
Title Text
Kaganskiy, A. M., and Shvarts, B. A.Author Text
Telecommunications & Radio Engineering, vol. 28/29, May 1974.Source Text
Keyword Text
The components of the near field of loop antenna are determined, and the
required spacing between the antennas is found, when they operate at a
common frequency between 40 and 150 kHz, with a ground conductance
between 1*10-3 and 3*10-2 mho/m, and a loop suspension height of 0 to 10







Determination of Sonic Velocities from Reflectivity Losses at Sea
Ice/Water Boundaries. <NOTE> Technical Report. 1 Jan-28 Feb 75
Title Text
Mayer, Walter G., Behravesh, Mohamad, Plona, Thomas J.Author Text
Georgetown University, Washington D.C. Department of Physics.  Office of
Naval Research, Arlington, Va., Report GUUS-02752-TR-2, 9 pages; May,
1974.
Source Text
underwater sound, sea ice, reflectivity, acoustic
reflection, interfaces, sea water, acoustic  velocity,
acoustic attenuation, angle of arrival, density, sound
transmission, transmission  loss, reprints, NTISDODN
Keyword Text
Reflectivities are calculated as functions of sonic incidence angles, dens ties,
and sonic  velocities.  Resulting sets of curves are used to find under which
conditions reflectivity  measurements can or cannot yield information about






Passive Location of an Airborne Transmitter by Microwave Holography.
<NOTE> Final  Report.
Title Text
Rope, E. L., Tricoles, G., Yue, O. C.Author Text
Final Report from:  General Dynamics, Electronics Division, San Diego,
California.  Report R73-047-4, 100 pages; May, 1974.
Source Text
position finding, holography, microwaves, airborne,
passive systems, sources, images,  multipath
transmission, interference, patterns, spectrum
analysis, roughness, NTISDODN
Keyword Text
The report describes research on a new technique for passively locating an
airborne  microwave source from another aircraft. The technique is
holography. The new aspect is  that holograms are formed on a dielectric slab
of finite breadth.  The mechanism is  interference between an incident plane
wave and a slab-guided wave excited by an edge.   This technique is new
because the reference field is generated at the hologram;  consequently, for a
single source coherence length need be only that of the slab.  The  technique
suggests microwave integrated optics.  The location of an airborne source is
difficult when ranges are long if the sea surface reflects; that is, multipath
introduces  errors in conventional aperture systems.  Consequently, long
baseline interferometers and  sampling arrays are plausible.  However, the
report describes laboratory experiments on  a longitudinal sensor which is flat
and therefore somewhat more natural for aircraft  installation than an array






Tests of Remote Skywave Measurement of Ocean Surface ConditionsTitle Text
Ahearn, J. L., Curley, S. R., Headrick, J. M., and Trizna, D. B.Author Text
Proceedings of the IEEE, vol. 62, no. 6, pp. 681, June 1974.Source Text
Keyword Text
A pulse-Doppler backscatter radar operating in the HF band was used to test
the feasibility to measure ocean surface motions in the North Atlantic Ocean
under a variety of environmental conditions.  Using the ionosphere as a part of
the propagation path, data were collected at ranges from 600 to 2200 nmi.
Environmental conditions included a relatively small hurricane, a large storm,
and a relatively calm ocean.  The Doppler data were converted to wind vectors
and compared with weather data taken at the same times and places.
Preliminary results indicate that there is, in general, good agreement between
wind directions as determined from the radar data and this is indicated on the
weather chart at all ranges and under all of the environmental conditions
encountered.  The agreement in wind strengths is fair to good, but at present
reliability is mainly limited to the first-hop data because of multiple
propagation modes.  Improvements in this technique can be expected from
refinement in the theoretical models of scattering, and in developing radar
operation methods that minimize multipath responses.  (Abstract source






Propagation Characteristics on Line-of-Sight Over-Sea Paths in JapanTitle Text
Akiyama, Tadashi, and Inoue, TakeoAuthor Text




The results of line-of-sight over-sea propagation measurements over 37.2- and
35.5-km paths near Tokyo, Japan, are presented.  Measurements of the
fading (0.25, 3.99, 4.15, 6.72, and 18.0 GHz) of the cross polarization
distortion (linear polarized wave at 4.15 GHz and circular polarized wave at
6.72 GHz) of the space diversity effect at 4.15 GHz, of the height-gain
patterns at 6.72 GHz, and of the frequency-sweep patterns from 18 GHz to 22
GHz are included.  The following statistical results are presented: the
frequency, seasonal, and path dependence of fading; the effect of different
fading occurrence mechanisms, such as K-type, duct-type, and distorted
raindrops, for the cross polarization distortion; the diversity improvement
factor; the effective reflection coefficient of sea surface; and the path-length
difference between direct and sea reflected waves.  (Abstract source






HF Phased Array Single Site RadiolocationTitle Text
Allen, E. M., Blood, D. W., Rao, P. B., and Thome, G. D.Author Text
Report No. ECOM-73-0268-1, Contract No. DAAB-07-73-C-0268, Raytheon
Company, Sudbury, Massachusetts, June 1974.
Source Text
Keyword Text
A large 32 element, HF phased array radar designed and fielded by Raytheon
for a variety of ionospheric diagnostic applications has been used near
Hudson, Colorado to test advanced concepts important to single site
radiolocation (SSL).  The array is a broadband (3-30 MHZ) phase coherent
system with angular resolution of 2.7 degrees at a midband frequency of 7.5
MHZ and a Doppler resolution of 0.08 Hz.  It operates by synthesizing a
pencil beam receiving pattern using a digital beamforming technique and
steering it in azimuth and elevation to produce a raster-scan radio sky map of
a signal source reflected from the ionosphere.  Using phased array
observations, two problems that impact most on single site radiolocation are
studied.  First, a wave modeling algorithm using multiple waves to describe
the ionospheric tilt matrix are developed and applied to a short range source.
It is shown that substantial improvements in SSL fix accuracy are possible by
this technique compared to simpler schemes using a planar tilt or a single
wave.  Second, from observations collected on three difference paths with
ranges extending from 70 km to 1400 km, it is demonstrated that the array
can resolve the modes under a wide variety of conditions, a capability that is
attributed to the wide aperture with a large number of elements and equally
importantly to the beamforming method permitting the modes to be resolved
in Doppler shift as well as in angle of arrival.  (Abstract source unknown,






Prediction of Azimuthal Angle of Arrival of HF Waves during the
Sunrise Period
Title Text
Beckwith, R. I., and Rao, N. N.Author Text
Radio Science, vol. 9, no. 6, pp. 617-620, June 1974.Source Text
Keyword Text
A previously reported method of application of ionospheric predictions to HF
propagation in three dimensions is employed for an investigation of the
monthly mean predicted behavior of the azimuthal angle of arrival of HF
signals during the sunrise period for a medium range, mid-latitude path
oriented 27 degrees east from north.  A comparison of the prediction model
results with experimental data collected over a five-day period each month for
twelve months shows that the use of the prediction model offers a significant
overall improvement in reducing the errors due to the azimuthal angle-of-arrival
deviations from the great circle azimuth.  The factors contributing to the
discrepancies between the prediction model results and experimental
observations are examined.  (Authors' abstract, formal literature, English






TV Theodolite System for Aircraft Position Determination During
AN/TPN-I9 System  Accuracy Tests.  <NOTE> Technical Report.
Title Text
Bruce, H. P., Roberts J. E., Usseglio, F. G., Yamins, H. G.Author Text
Technical Report from:  Mitre Corp., Sedford Mass. Report MTR-2629-ESD-
TR-73-273, 86 pages; June, 1974.
Source Text
television cameras, aircraft landings, theodolites,
position finding, theodolites, precision, radar
navigation, accuracy, calibration, ground controlled
approach radar, runways, radio frequency interference,
deployment, specifications,  automatic, AN/TPN-19,
NTISDODXD
Keyword Text
The MITRE Corporation has developed, calibrated, and tested a breadboard
single-camera TV theodolite system. Test results indicate the system is
highly accurate  and suitable for use in System Accuracy Tests of the
AN/TPN-19 Precision Approach  Radar (PAR).  This report describes the
design of a full two-camera TV system  including the camera and optics
arrangement, azimuth-elevation pedestal mount, optics  and pedestal shelter,
35 mm camera and film, all controls and interconnecting wiring,  and setup
and calibration procedures.  Typical plan and elevation views of the






Propagation Integrals for Estimation of Ionospheric Radar RefractionTitle Text
Fretwell, L. J., Jr.Author Text
Radio Science, vol. 9, no. 5, pp. 609-615, June 1974.Source Text
Keyword Text
A systematic, thick refraction medium approach to calculating ionospheric
radar refractive effects by means of propagation-related integrals yields
equations valid to second order in the tangent of the propagation angle with
respect to the straight line between source and target.   Significant
differences are found from more intuitive developments currently used.  When
more than one propagation path exists between source and target, alternate
propagation paths cannot be located reliably by the propagation integral
method.  However, including of the higher-order terms responsible for the
alternate solutions does significantly improve the accuracy of the primary path
solution when those terms can be estimated accurately in a strong refraction







Over-the -Horizon Radar in the HF BandTitle Text
Headrick, J. M., and Skolnik, M. I.Author Text
Proceedings of the IEEE, vol. 62, no. 6, pp. 664, June 1974.Source Text
Keyword Text
Over-the-horizon (OTH) HF radar using sky-wave propagation via refraction by
the ionosphere is capable of detecting targets at distances an order of
magnitude greater than conventional microwave radar limited by the line of
sight.  Some of the characteristics, capabilities, and limitations of OTH radar
based on the experience of the MADRE radar as developed by the Naval
Research Laboratory are described.  Also discussed is the application of OTH
radar to air-traffic control and to the remote sensing of sea conditions.






Laser direction findingTitle Text
Kalganov, V.Author Text
Air Force Systems Command, Wright-Patterson AFB, Ohio. Foreign
Technology Division, 8 pages. Translated: English from Vodnyi Transp.
(USSR), No. 74, 23 June 1973. Astia Document (AD)-779588-FTD-HT-23-
1331-74, 1974.
Source Text
lasers, lunokhod lunar roving vehicles, U.S.S.R. space
program, moon, position (location)
Keyword Text
In the TASS announcement regarding the fulfillment by lunokhod of a program
of scientific and  technical studies and experiments in particular, it was
mentioned that an experiment was  conducted on laser direction finding of the






Effects of Multiple Scattering on Scintillation of Transionospheric Radio
Signals
Title Text
Liu, C. H., Wernik, A. W., Yeh, K. C., and Youakim, M. Y.Author Text
Radio Science, vol. 9, no. 6, pp. 599-607, June 1974.Source Text
Keyword Text
Recent development in the optical scintillation theory has been adapted to the
ionospheric geometry in order to study the ionospheric scintillation
phenomenon in the presence of multiple scattering.  Under approximations
well satisfied in typical ionospheres for a frequency above about 20 MHZ, the
first through fourth moment equations have been derived and some analytic
solutions given.  The fourth moment equation has also been solved
numerically.  The numerical results show clearly the occurrence of focussing
and saturation phenomena.  In this paper the new multiple-scatter effects are







Direction Finding Interferometer for a Linear FM Signal.  <NOTE> PatentTitle Text
Martin, Paul E., Sherrill, William M., Green, Terence C.Author Text
Department of the Air Force, Washington D.C. Report PAT-APPL-300 934-
Patent-3 815 135, 5 pages; June, 1974.  Authors employed:  Southwest
Research Institute, San Antonio, Texas.
Source Text
direction finding, interferometers, patents, frequency
modulation, linear systems,  continuous waves, antenna
arrays, phase measurement, PAT-CL-343-113-R, NTISGPAF
Keyword Text
The patent describes a direction finding interferometer apparatus for
performing  interferometric direction finding measurements against a linear
FM/CW signal.  A  minimum number of antenna elements are utilized to






Prediction of azimuthal angle of arrival of HF waves during the sunrise
period
Title Text
Narayana Rao, N., Beckwith, R.Author Text
Radio Science, Vol. 9, No. 6, pages 617-20; June, 1974.  Illinois University,
Urbana-Champaign, IL.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, 8 to 12 MHZ, azimuthal angle of arrival,
HF waves, sunrise period, ionospheric predictions,  mid-
latitude path, prediction model, errors
Keyword Text
A previously reported method of application of ionospheric predictions to HF
propagation in three  dimensions is employed for an investigation of the
monthly mean predicted behavior of the  azimuthal angle of arrival of HF
signals during the sunrise period for a medium range, mid-latitude  path
oriented 27 degrees east from north.  A comparison of the prediction model
results with  experimental data collected over a five-day period each month for
twelve months shows that the use  of the prediction model offers a significant
overall improvement in reducing the errors due to the  azimuthal angle-of-
arrival deviations from the great circle azimuth.  The factors contributing to the







Digital Display of Characteristic Parameters of Active Radio Frequency
Transmission Systems
Title Text
Patrick, D. P. (Lt.)Author Text
Naval Postgraduate School, Monterey, California, June 1974.Source Text
Keyword Text
A concept for the digital display of radio-frequency parameters present on a
transmission line terminated at an antenna is developed.  Design criteria for
the realization of this concept are established and discussed.  The complete
electronic and mechanical design, as well as fabrication of a prototype
system analyzer is described in detail.  Schematic diagrams of all electronic
circuitry employed and photographs of prototype equipment are included.
Preliminary performance test results are presented and discussed.  (Abstract






Prediction of azimuthal angle of arrival of HF waves during the sunrise
period in ionosphere
Title Text
Rao, N. N., Beckwith, R. I.Author Text
Radio Science, Vol. 9, pages 617-620, June 1974.  Navy-supported research,
SPY- 1974.  Authors employed:   Illinois University, Urbana, III.
Source Text
azimuth, high frequencies, ionospheric propagation,
prediction analysis techniques, radio  transmission,
sunrise, atmospheric models, error analysis,







Prediction of Azimuthal Angle of Arrival of HF Waves During the
Sunrise Period
Title Text
Rao, N. Narayana and Beckwith, R. I.Author Text
Radio Science, vol. 9, no. 6, pp. 617-620, June 1974.Source Text
Keyword Text
A previously reported method of application of ionospheric predictions to HF
propagation in three dimensions is employed for an investigation of the
monthly mean predicted behavior of the azimuthal angle of arrival of HF
signals during the sunrise period for a medium range, midlatitude path
oriented 27 degrees east from north.  A comparison of the prediction model
results with experimental data collected over a five-day period each month for
twelve months shows that the use of the prediction model offers a significant
overall improvement in reducing the errors due to the azimuthal angle-of-arrival
deviations from the great circle azimuth.  The factors contributing to the
discrepancies between the prediction model results and experimental
observations are examined.  (Authors' abstract, formal literature, English






Video Detectors for Broadband DFTitle Text
Shillady, R. W.Author Text
Electronic Warfare, vol. 6, no. 3, pp. 51-63, May-June 1974.Source Text
Keyword Text
Crystal video detectors have many characteristics that make them attractive
for application in direction finding systems.  They typically posses an
extremely wide instantaneous RF bandwidth which eliminates the need for rf
tuning.  The cost of a video detector is low in comparison to the receiver
systems which could serve as alternatives to the system designer.  Most
video detectors are small, light in weight, and require only a small dc bias
current as a power requirement which results in simplicity in its application.







Man-Made Radio Noise Part 1: Estimates for Business, Residential, and
Rural Areas
Title Text
Spaulding, A. K., Disney, R. T.Author Text
U. S. Department of Commerce, June 1974.Source Text
Keyword Text
The Office of Telecommunications, Institute for Telecommunication Sciences
(OT/ITS), over the past several years, has accumulated a data base of man-
made radio noise measurements in the frequency range from 250 kHz through
250 MHZ taken in a number of geographical areas.  This data base has been
analyzed to provide estimates of the expected characteristics of man-made
radio noise in business, residential, and rural areas.  The parameters used
are the average available power spectral density, the rate of the RMS to the
average voltage of the noise envelope, and the ratio of the rms to the average
logarithm of the envelope voltage.  The variation of these parameters as a
function of frequency, location and time are shown and discussed.  Examples
of amplitude and time statistics of the received man-made radio noise
process also are shown and discussed.  The use of the estimates is shown
(principally by references in Pt. II, Bibliography) in the solution of problems
encountered in frequency management & telecommunication system design.







The observation of periodic ionospheric disturbances using
simultaneous Faraday rotation and angle  of arrival measurements
Title Text
Webster, A. R., Lyon, G. F.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 36, No. 6, pages 943-54;
June, 1974.  University Western Ontario, London, Ontario, Canada.
Source Text
electron density, Faraday effect, ionosphere, periodic
ionospheric disturbances, Faraday rotation, angle of
arrival, electron content
Keyword Text
Observations of periodic fluctuations in electron content are complemented by
simultaneous  observations of fluctuations in the angle of arrival of the signal.
It is shown that the phase and  amplitude relationships between those two
sets of fluctuations can provide considerably more  information on the nature
of the disturbances.  In the case of a traveling disturbance estimates of the
horizontal wavelength and direction of travel may be obtained at a single
observing station.  The  method also provides an indication of whether or not
the observed disturbances are in fact traveling,  a matter of some importance
in interpreting periodic ionospheric fluctuations in terms of atmospheric
gravity waves.  Examples are given of which some confirm the presence of a






Survey of the Galactic Background Radiation at 3.93 and 6.55 MHZTitle Text
Alexander, J. K., and Novaco, J. C.Author Text
The Astronomical Journal, vol. 79, no. 7, pp. 777-785, July 1974.Source Text
Keyword Text
A survey of the galactic background radiation at 3.93 and 6.55 MHZ is
presented for the region between declinations of -60 degrees and +60
degrees.  The observations were obtained with the 229-m traveling-wave V-
antenna on the Radio Astronomy Explorer-1 satellite with an angular
resolution of the order of one steradian.  The results are consistent with the
findings of high-resolution ground-based surveys at low frequencies and
provide a first step in extending such observations over the whole sky.






Effect of Monopulse signal thresholding on tracking multiple targetsTitle Text
Asseo, S. J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-10, No.
4, pages 504-9; July, 1974. Calspan Corporporation, Buffalo, NY
Source Text
radar systems, tracking systems, tracking multiple
targets, errors, angle of arrival, threshold detector,
probability density function, noise
Keyword Text
The Monopulse angle of arrival measured from two targets may wander far
beyond the angular  separation of the targets.  In order to remove large errors,
angle of arrival measurements are passed  through a threshold detector and
the measurements which do not satisfy the threshold are rejected.
Thresholding has the tendency to move the mean indicated angle of arrival
away from the stronger  target and toward the power centroid of the targets,
which may be undesirable in some applications.   Expressions for the
probability density function, the mean, and the variance of the in-phase angle
of  arrival are developed in this paper as a function of the threshold setting.






Atmospheric beam-wander cancellation by a fast-tracking transmitterTitle Text
Dunphy, J. R., Kerr, J. R.Author Text
Journal of the Optical Society of America, Vol. 64, No. 7, pages 1015-16;
July, 1974.  Oregon Graduate Center Study & Research, Beaverton, Oregon.
Source Text
atmospheric light propagation, atmospheric movements,
laser beam applications, turbulence nights, reflector,
beacon, scintillation spectrum, fast tracking
transmitter, atmospheric beam wander  cancellation,
turbulence induced beam wander
Keyword Text
Preliminary experimental results on the effects of turbulence- induced beam
wander and wander  cancellation using a fast-tracking laser transmitter
system are given.  The system adjusts the angle  of the outgoing beam to
match instantaneously the angle of arrival of the beam from a reflector or
beacon situated at the target.  Measurements under high-turbulence condition
on several clear  weather days and nights indicate cancellation of the wander
at the target.  The scintillation spectrum  shows a marked decrease in low-






Bayesian Detection of Targets of Unknown LocationTitle Text
Gallop, M. A., Jr., and Nolte, L. W.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-10, no.
4, pp. 429, July 1974.
Source Text
Keyword Text
In this paper the array detection problem for certain deterministic signals in
spatially uncorrelated Gaussian noise is formulated in Bayesian terms and
the required likelihood ratios and resulting performance characteristics are
obtained.  Primary emphasis is on detection of targets of unknown spatial
location using a likelihood ratio approach, with the target location treated as a
random parameter, rather than an estimator-correlator approach.  The tradeoff
among array parameters and signal parameters is demonstrated.  It is shown
that the dominant uncertainty affecting detection performance seems to be
that of location when compared with uncertainty on energy and/or phase.






Method and Means for Obtaining Radio Bearings.  <NOTE> PatentTitle Text
Glazer, Burton G., Bittner, Michael A.Author Text
Department of the Navy, Washington D C.  Report PAT-APPL-332 967-Patent-
3 827 050, 5 pages; July, 1974.
Source Text
radio direction finders, patents, direction finding,
signals, antenna arrays, phase shift  circuits,
azimuth, PAT-CL-343-102, NTISGPN
Keyword Text
The patent describes a method for generating D.F.  signals having the
characteristic that  their phase difference is proportional to the azimuth with
respect to the radiating source.  An array of four, vertical, dipole elements
equiangularly spaced with respect to the  center of the array is fed with a sine
wave which is in phase of all the elements and,  simultaneously, with another
sine wave which is progressively phase-shifted in order,  around the array. The







Investigation of Friendly Position Location Techniques Utilizing Net
Radio  Communications.  <NOTE> Final Technical Report.
Title Text
Goodall, William M.Author Text
Technical Report from:  Army Electronics Command Fort Monmouth, N.J.
Report ECOM-4233, 28 pages; July, 1974.
Source Text
position finding, distance measuring equipment,
tactical reconnaissance, position (location), radio
equipment, delay, tactical warfare, very high
frequency, trilateration, AN/VRC-12, NTISDODA
Keyword Text
The report summarizes techniques for position location by trilateration using
narrowband  steady state methods suitable for use with Radio Set AN/VRC-
12 which is a tactical Net  Radio operating in the 30 to 76 MHZ frequency
range. Narrowband Position Location  Systems, PLS, can be used when the
equipment delay is measured or compensated, using  suitable delay
calibration. Two types of three-station PLS were investigated. The optimum
type provides all data needed for PLS at the main base station without need
for  transmission of data over voice circuits of the three-station PLS. A section






Determining the angle of arrival of the backscattered signal during
backscatter sounding of the  ionosphere
Title Text
Koltsov, V. V.Author Text
Geomagnetizm i Aeronomiia, Vol.14, pages 660-663, July-August  1974. In
Russian, 1974.  Author employed:  Akademiia Nauk USSR, Institut Zemnogo
Magnetizma, Ionosfery i asprostraneniia Radiovoln, Leningrad, USSR.
Source Text
backscattering, ionospheric sounding, radio scattering,
scatter propagation, signal reception,  beams







Geophysical Subsurface Probing with Radio-Frequency InterferometryTitle Text
Kong, J. A., Simmons, G., and Tsang, L.Author Text
IEEE Transactions on Antennas and Propagation, pp. 616-620, July 1974.Source Text
Keyword Text
The radio-frequency interferometry method can be used to probe interiors of
celestial bodies and terrestrial areas with low conductivity.  Several glaciers
have been studied with this technique.  An experiment based on this method
was designed for Apollo 17 to examine the lunar subsurface.  In order to
interpret the interference patterns, we have studied theoretically the
electromagnetic fields due to a dipole antenna on the surface of a horizontally
stratified n-layered medium.  Three approaches are used to calculate the
interference patterns: 1) direct numerical integration; 2) asymptotic evaluation
by the saddle point method; and 3) residue series approach.  The asymptotic
approach leads to the geometrical optics interpretation.  The residue
approach leads to modal analysis.  Validity of the formulation is checked by
comparisons with analogue model tank experiments and actual field data
obtained from glaciers.  (Abstract source unknown, formal literature, English






Aids to air navigationTitle Text
Martinez Sarandeses, A.Author Text
Ingenieria Aeronautica y Astronautica, Vol. 26, pages 33-50; July-August
1974. Discussion, pages 50-52;1974.
Source Text
air navigation, aircraft guidance, hyperbolic
navigation, loran, navigation aids, technology
assessment, DECCA navigation, distance measuring
equipment, instrument landing systems, loran  c,
microwave landing systems, omega navigation system,
omnidirectional radio ranges, radio  beacons, radio
direction finders
Keyword Text
The pilot in an aircraft which during its flight is physically isolated above the
surface of the  earth requires assistance to determine the position of the
aircraft and to reach his destination.   The navigation aids available to the pilot
in the navigation of the aircraft are considered, giving  attention to the
systems NDB/ADF, RMI VOR, DME, the navigational system used in Spain,
hyperbolic navigation, and systems employed for aircraft approach and
landing.  Aspects of  Doppler navigation are also discussed and an evaluation







Planar Near-Field Measurements on High Performance Array AntennasTitle Text
Newell, A. C., Crawford, M. L.Author Text
National Bureau of Standards, Department of Commerce, July 1974.Source Text
Keyword Text
The results of measurements which apply the planar near-field measurement
technique to phased array antennas are described.  Fast and efficient tests
are used to determine the required scan area and data point spacing.  The
use of these tests can reduce the amount of data required for some antennas
without significantly increasing the errors in computed results.
Measurements were made at different distances from the antennas, with the
probe transmitting and receiving, and for both sum and monopulse difference
patterns.  Comparisons between the far-field patterns computed from the near-
field data and those measured on far-field ranges are presented.  (Abstract






Interaction of Ultra High Mach Number Jets.  <NOTE> Interim Report. 1
Jan 73-1 Jan  74
Title Text
Petrie, S. L., Korkan, K. D.Author Text
Ohio State University Research Foundation, Columbus, Ohio.  Aerospace
Research Labs., Wright-Patterson AFB, Ohio. Report ARL-74-0108-ARL-TR-
74-0108, 52 pages; July, 1974.
Source Text
jet mixing flow, hypersonic characteristics,
impingement, interactions, shock waves, mixing, test
methods, hypersonic wind tunnels, theory, angle of
arrival, flow  visualization, instrumentation, electron
beams, NTISDODAF
Keyword Text
An experimental and theoretical examination of the shock wave structure and
flow  variables in the interaction region of two high Mach number air jets was
accomplished.   A special wind tunnel facility was assembled to include two
axis symmetric nozzles with  the angle between the nozzle center lines
adjustable to 5, 10, 15 deg. The experimental  studies were also conducted
with various jet Mach numbers, i.e., a Mach 9 primary jet  impinged by a
Mach 7, 9, 11 jet. A theoretical analysis was also conducted to estimate  the
angle of impingement and slip stream length, thereby aiding the sizing






Signal and Noise Analysis of a Loop-Monopole Active AntennaTitle Text
Wong, W. C.Author Text
IEEE Transactions on Antennas and Propagation, pp. 574-580, July 1974.Source Text
Keyword Text
Directional active antennas have been widely studied over the past decade.
Most of the efforts have been experimental rather than analytical.  The
experimental work of Meinke led to the development of an electrically small
loop-monopole active antenna suitable for direction finding.  This paper shows
that performance characteristics such as the noise figures and radiation
patterns of the active loop-monopole antenna can be analytically predicted.
The analytical techniques used involved the integral equation solutions by the
moments method together with standard RF circuit analysis.  The predicted
results agreed quite well with measurements.  Although the antenna is
electrically small, any attempt to predict the antenna performance using only
the circuit approach may not work, as the mutual coupling between the loop
and monopole has a strong effect on both the signal and the noise.  (Abstract






Signal and Noise Analysis of a Loop-Monopole Active AntennaTitle Text
Wong, William C.Author Text




Directional active antennas have been widely studied over the past decade.
Most of the efforts have been experimental rather than analytical.  The
experimental work of Meinke led to the development of an electrically small
loop-monopole active antenna suitable for direction finding.  This paper shows
that performance characteristics such as the noise figures and radiation
patterns of the active loop-monopole antenna can be analytically predicted.
The analytical techniques used involved the integral equation solutions by the
moments method together with standard RF circuit analysis.  The predicted
results agreed quite well with measurements.  Although the antenna is
electrically small, any attempt to predict the antenna performance using only
the circuit approach may not work, as the mutual coupling between the loop
and monopole has a strong effect on both the signal and the noise.  (Author's






Signal and noise analysis of a loop-monopole active antenna.Title Text
Wong, William C.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-22, No. 4, pages
574-580, July 1974.  TRW System Group, Redondo Beach, California.
Source Text
loop antennasKeyword Text
Directional active antennas have been widely studied over the past decade.
Most of the  efforts have been experimental rather than analytical.  The
experimental work of H. H.  Meinke led to the development of an electrically
small loop-monopole active antenna  suitable for direction finding.  This paper
shows that performance characteristics such  as the noise figures and
radiation patterns of the active loop-monopole antenna can be  analytically
predicted.  The analytical techniques used involved the integral equation
solutions by the moments method together with standard RF circuit analysis.
The  predicted results agreed quite well with measurements.  Although the
antenna is  electrically small, any attempt to predict the antenna performance
using only the circuit  approach may not work, as the mutual coupling







Transducer Calibration Facility at Morris Dam.  <NOTE> Research and
Development Report.  Jul 65-Jun 74
Title Text
Younger, Udene E.Author Text
Naval Undersea Center, San Diego, California.  Report NUC-TP-409, 65
pages; July, 1974.
Source Text
electroacoustic transducers, calibration, test
facilities, hydrophones, acoustic waves,  electronic
equipment, sensitivity, impedance, direction finding,
California, Morris dam, NTISD0DN
Keyword Text
This report, a revision of NAVWEPS Report 8762, NOTS TP 3844, documents
changes  made at the Morris Dam transducer calibration facility since
publication of the original  document. Since 1965, there have been many
additions and improvements, resulting in  the following capabilities:
transmitting responses of transducers can be measured from 10  Hz to 150
kHz and receiving responses from 40 Hz to 150 kHz; directivity can be plotted
 automatically from 10 Hz to 150 kHz with a motor-driven transducer rotator
and a  synchronized polar recorder; the resistive and reactive components of
transducer  impedance can be plotted automatically from 100 Hz to 200 kHz
with a complex  impedance-admittance meter and an X, Y recorder. They can
also be measured  point-by-point, 20 Hz to 20 kHz, with an impedance-
admittance bridge.  The facility also  includes a new transducer-mounting
apparatus for positioning and rotating transducers  underwater and new
electronic equipment. Such efforts to improve both equipment and
procedures are continuing, with present emphasis on automatic operation and






The Angular Distribution of Spread F Returns from an Artificially
Modified Ionosphere
Title Text
Allen, E. M., Rao, P. B., St. Germain, R. L., and Thome, G. D.Author Text
Journal of Geophysical Research, vol. 79, no. 22, pp. 3161, 1 August 1974.Source Text
Keyword Text
A 32-element HF-phased array has been used to study the angular spectrum
of spread F returns from an ionosphere modified by the powerful radio
frequency heater transmitter at Platteville, Colorado, The diagnostic radar is a
coherent pulse system that provides an angular resolution of 2.7 degrees at
the midband frequency of 7.5 MHZ, a range resolution of 30 km, and a
Doppler resolution of 0.08 Hz.  The results are presented in the form of sky
maps (brightness versus azimuth and elevation) of the returns as a function of
group delay.  Doppler shift, polarization, and sounding frequency.  The
principal result is that the returns that suffer the greatest group delay at a
given sounding frequency come from a direction looking up the earth's
magnetic field and exhibit negative Doppler shift.  Ray-tracing simulation of
the observed dependence of the range and the Doppler on the angle of arrival
of the returns supports the view that the heater-generated spread F is caused
by field-aligned ducts produced within the heated volume.  A simulation run for
Arecibo, Puerto Rico, in comparison with that for Platteville, reveals that the
group delay spread is about the same and the angular spread is
approximately in the same ration as the heater beam widths at the two







The angular distribution of spread F returns from an artificially modified
ionosphere
Title Text
Allen, E. M., Thome, G. D., Rao, P. B., Saint Germain, R. L.Author Text
Journal of Geophysical Research, Vol. 79, pages 3161-3169, August 1974.
Authors employed:  Raytheon Co., Sudbury, Mass.
Source Text
angular distribution, ionospheric propagation, radio
echoes, spectrum analysis, spread F, astronomical maps,








Automatic VHF DF Equipment Type CE 254Title Text
Callendar, M. V. and Graville, W. P.Author Text
Philips Telecommun. Rev (Netherlands), vol. 32, no. 3, pp. 180-3, Aug. 1974.Source Text
Keyword Text
The equipment described in this article is primarily intended as a low cost
airfield approach system.  It consists of a rotating aerial mounted on a tower
and a weatherproof receiver/signal processor unit.  From this unit the required
information in pulse form is sent over telephone type cable to the bearing
display unit normally located in the airfield control tower.  The display
employs a CRT and can be switched to show either QDM or QTE bearings,
no special equipment is needed in the aircraft since the normal VHF
communication signals are used.  (Abstract source unknown, formal






Automatic VHF DF equipment type CE 254Title Text
Callendar, M. V., Graville, W. P.Author Text
Philips Telecommunication Review, Vol. 32, No. 3, pages 180-3; August,
1974.
Source Text
cathode-ray tube displays, radio direction-finding,
scanning antennas, signal processing, automatic VHF
direction finding equipment, airfield approach system,
rotating aerial, weatherproof  receiver/signal
processor, bearing display unit, VHF communication, CRT
Keyword Text
The equipment described in this article is primarily intended as a low cost
airfield approach system.   It consists of a rotating aerial mounted on a tower
and a weatherproof receiver/signal processor unit.   From this unit the required
information in pulse form is sent over telephone type cable to the bearing
display unit normally located in the airfield control tower.  The display
employs a CRT and can be  switched to show either QDM or QTE bearings.
No special equipment is needed in the aircraft since  the normal VHF






Computerized Location and Status Display System (CLSDS).Title Text
Eura, Toshio, Taga, Hiromasa, Karasawa, Takaki, Terada, Kozo,
Katsumata, Susumu,Shibata, Toshihiko, Aiki, Takayoshi, Katagiri,
Hiroshi, Inoue, Seiichi, Nishiyama,Masaaki
Author Text
National Tech Rep Matsushita Electr Ind., Vol. 20, No. 4, pages 440-450,
August 1974.Matsushita Communications Ind Co, Japan.
Source Text
data processing, governmental applications, radio
direction finding, position locating and reporting,
computer aided dispatching
Keyword Text
In recent police activities, the diversification of social conditions and the rapid
urbanization phenomenon make speedy patrol and increased patrol efficiency
very  important subjects in order to cope with the crime which has been more
subtle and  vicious.  A system is described which "understands" the position
of patrol cars (PC) and  mobile units.  Its activity in the central control room is
to reduce the PC's arrival time  to the scene for emergency calls and enable
effective localization and control of PC's and  mobile units.  For detection of
position, a receiver dispersion system utilizing weak radio  waves has been
employed.  The control room has been provided with a computer (one  each
for the PC's and the mobile units), and its peripheral equipment which perform
the  collecting and processing of the information, such as position and status.
 The system is  designed to allow real-time display of the information
necessary for control on a CRT.   Since this system went into effect, the
arrests have increased 13%.  Further in the  operation control aspect, the
increased ratio of PC dispatching to the scene, effective  localization and
shifting of PC's mobile units and decreased working load of the control  room
staff have been obtained.  References to English-language sources are in






Ionospheric Effects of the Flixborough ExplosionTitle Text
Jones, T. B., and Spracklen, C. T.Author Text
Nature, vol. 250, pp. 719-720, 30 August 1974.Source Text
Keyword Text
On June 1, 1974, an explosion of unprecedented magnitude occurred at the
Nypro plant at Flixborough, Lincolnshire.  A considerable blast wave was
produced and evidence is presented here to show that this wave penetrated
the atmosphere to ionospheric heights.  Our purpose is to report these major
ionospheric disturbances since they may yield information regarding the time
sequence of the explosion and the amplitude of the blast wave that it created.






Slow Modulation Distance Measuring Apparatus.  <NOTE> PatentTitle Text
Joseph, Horace M.Author Text
Department of the Navy, Washington D C. Report PAT-APPL-326 922-Patent-
3 829 674, 9 pages; August, 1974.
Source Text
locators, patents, transmitters, correlators,
modulation, distance measuring equipment, direction
finding, PAT-CL-235-181, NTISGPN
Keyword Text
The primary object of the patent is to provide transmitter location apparatus
which can  be used with transmitters which radiate intermittent, slowly
modulated signals.  It is  another object of the present invention to provide
apparatus for locating unknown  transmitters by means of correlation control






The Nighttime Ionosphere: E Region and Lower F RegionTitle Text
Strobel, D. F., and Young, T. R.Author Text
Journal of Geophysical Research, vol. 79, no. 22, pp. 3171, 1 August 1974.Source Text
Keyword Text
Detailed numerical calculations for the Nighttime ionosphere are performed to
evaluate the quantitative importance of nighttime radiation fields.  Models for
the intensities of night sky H I 1216, H I 1026, He I 584, and He II 304-A
radiation are presented, and the production rates of ion species are
calculated.  The intensity of the Lyman and Lyman radiation fields from
terrestrial and extraterrestrial sources is sufficient to maintain the nighttime
lower ionosphere at observed electron density levels.  Analysis of ion
composition data indicates that on winter anomalous days of D region
ionospheric absorption the E region is substantially depleted of NO







The Nighttime Ionosphere: E. Region and Lower F RegionTitle Text
Strobel, D. F., Young, T. R., Meier, R. R., Coffey, T. P. and Ali, A. W.Author Text
Journal of Geophysical Research, vol. 79, no. 22, 1 August 1974.Source Text
Keyword Text
Detailed numerical calculations for the nighttime ionosphere are performed to
evaluate the quantitative importance of nighttime radiation fields.  Models for
the intensities of night sky H I 1216, H I 1026, He I 584, and He II 304-Å
radiation are presented, and the production rates of ion species are
calculated.  The intensity of the Lyman α and Lyman β radiation fields from
terrestrial and extraterrestrial sources is sufficient to maintain the nighttime
lower ionosphere at observed electron density levels.  Analysis of ion
composition data indicates that on winter anomalous days of D region
ionospheric absorption the E region is substantially depleted of NO






Recent Analytical Investigations of Electromagnetic Ground Wave
Propagation over Inhomogeneous Earth Models
Title Text
Wait, J. R.Author Text
Proceedings of the IEEE, vol. 62, no. 8, pp. 1061, August 1974.Source Text
Keyword Text
A consolidated review is presented of recent analytical studies of
electromagnetic waves propagating over inhomogeneous surfaces.  Emphasis
is on smooth boundaries that can be characterized by a local surface
impedance.  A general integral equation formulation is developed for this
situation.  A number of special cases are then considered and various
methods of solution are described.  Various concrete examples are
presented, particularly with regard to effects that occur at coastlines.
Extensions to certain types of terrain features are also treated using the
closely related mode-matching method.  Some controversial aspects of very
recent work on the subject are described briefly.  (Author's abstract, formal






Some Considerations of the Polarization Error Due to the Earth's
Magnetic Field in Direction Finding of Atmospherics
Title Text
Yamashita, M. and Sao, K.Author Text
Electron and Commun. Jap. (USA), vol. 57, no. 8, pp. 76-83, August 1974.Source Text
Keyword Text
The authors discuss polarization error as one of the errors encountered in
direction finding for atmospherics, numerical estimation of the bearing error
due to this cause is made in the ELF and VLF bands on the basis of a simple
model consisting of a homogeneous ionosphere at night in the presence of
the earth's magnetic field.  The bearing error thus caused in the left band is
constant regardless of the propagation distance, whence it is superior, if
possible from a technical point of view, to direction finding in the VLF band (10
Refs) Atmospherics; Radio Direction-Finding; Geomagnetism, Polarization
Error; Bearing Error; Homogeneous ionosphere; Earth's Magnetic Field;
Atmospherics Direction Finding; Elf Bands; VLF Bands.  (Abstract source






Some considerations of the polarization error due to the earth's
magnetic field in direction  finding of atmospherics
Title Text
Yamashita, M., Sao, K.Author Text
Electronics and Communications in Japan, Vol. 57, No. 8, pages 76-83;
August, 1974. Research Institute of Atmospherics, Nagoya University,
Toyokawa, Japan.
Source Text
atmospherics, geomagnetism, radio direction-finding,
polarization error, bearing error, homogeneous
ionosphere, earth's magnetic field,  atmospherics
direction finding, ELF bands, VLF bands
Keyword Text
The authors discuss polarization error as one of the errors encountered in
direction finding  for atmospherics.  Numerical estimation of the bearing error
due to this cause is made in  the ELF and VLF bands on the basis of a
simple model consisting of a homogeneous  ionosphere at night in the
presence of the earth's magnetic field.  The bearing error thus  caused in the
ELF band is constant regardless of the propagation distance, whence it is







Some considerations on polarization error due to an inclined electric
dipole in direction  finding of atmospherics
Title Text
Yamashita, M., Sao, K.Author Text
Electronics and Communications in Japan, Vol. 57, No. 8, pages 84-9;
August, 1974.  Research Institute of Atmospherics, Nagoya University,
Toyokawa, Japan.
Source Text
atmospherics, electric moments, radio direction-
finding, ELF band, inclined electric dipoles,
atmospheric direction finding, intercloud discharges,
polarization error, polarized waves
Keyword Text
In the ELF band polarized waves are not generated by inclined electric dipoles
complex  dependence on the inclination, altitude, configuration of
atmospherics relative to the  observation station and electric conductivities of
the ionosphere and ground.  Only the  numerical results are shown in the







A System to Process Antenna Beams to Obtain the Angular Location of
a Target with  High Resolution and Accuracy.  <NOTE> Patent
Application
Title Text
Behnke, M. C.Author Text
Department of the Navy, Washington, D. C. Report PAT-APPL-505 719, 19
pages; September, 1974.
Source Text
radar, patents, target angle, radar antennas, antenna
arrays, signal processing, direction  finding,
accuracy, resolution, display systems, patent
applications, PAT-CL-343-16, NTISGPN
Keyword Text
The patent application relates to a system which comprises a set of 16
antennas disposed  so that their beams overlap to cover completely some
sector of area; a mixing system to  provide a plurality of I.F. signals; a first
detector for each I.F.  signal which applies this  signal to a comparison and
display system which determines and their displays which of  the I.F. signals
has the strongest amplitude; a second detector for each I.F. signal which
applies this signal to a circuit which combines the plurality of I.F. signals into
two  sine-waves, these two sine-waves being applied to the vertical and
horizontal deflection  plates of an oscilloscope. The oscilloscope display
expands the azimuth target travel to  traverse each of the 16 beams from 2
degrees to 90 degrees. Thus the target location  within a particular beam can
be determined very accurately. The light display indicates  which particular






Two Days in the Life of the Ionosphere over AreciboTitle Text
Brice, N. M., Ioannidis, G. A., Shen, J. S. and Swartz, W. E.Author Text
Radio Science, vol. 9, nos. 8 and 9, pp. 769-775, August/September 1974.Source Text
Keyword Text
High resolution incoherent scatter electron density data using Barker-coded
pulses are presented for two separate 24-hr periods of very difference
magnetic conditions.  The first period in April 1972 was magnetically quiet
while the second period spanned parts of two of the five most magnetically
disturbed days in July 1972.  Solar activity was low with 2800-MHZ indices of
129 and 128 for the April days and indices of 109 and 1774 for the July days.
Contour plots and selected profiles are presented which show larger sporadic-
E layers and stronger gravity wave effects during the disturbed night than
during the quiet night.  (Authors' abstract source unknown, formal literature,






Estimating Reverse Path Loss from Oblique Ionospheric Sounder SignalsTitle Text
Clapp, G. A., Fay, W. J., Hansen, P. M., Hoff, L. E., and Johnson, G. B.Author Text
Radio Science, vol. 9, nos. 8 and 9, pp. 741-747, August/September 1974.Source Text
Keyword Text
Tests are performed over a 4300-km path to determine the accuracy of
reverse path loss estimates using the step-frequency sounder of the Navy
Tactical Sounder System.  The objective is to develop computational
techniques for real-time estimates of communication channel performance.
Experimental results are presented which indicate the statistical performance
of several path loss estimation techniques.  It is concluded that, for Navy
applications, reverse path loss can be predicted to within 6 dB for 90% of the






Four-Horn Radiometric Tracking RF System.  <NOTE> PatentTitle Text
Conway, William H., Aukland, Jerry C.Author Text
Department of the Air Force, Washington, D.C. Report PAT-APPL-351 670-
Patent-3 836 972, 3 pages; September, 1974.
Source Text
radiometry, patents, tracking, horn antennas, nulls
(amplitude) ,PAT-CL-343-100-ME, NTISGPAF
Keyword Text
The patent describes a radiometric system having two pairs of null seeking
horns with  two positional outputs and amplitude output for summing and
automatic gain control.   The positional output in each pair is constantly
switched alternately between adjacent  horns in each pair. Each of the horns
not connected to the positional outputs is fed to a  third switch which feeds






Satellite Broadcasting of WWV SignalsTitle Text
Hamilton, W. F., and Hanson, D. W.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-10, no.
5, pp. 562-573, September 1974.
Source Text
Keyword Text
An experiment concerning the broadcasting of time and frequency information
from geostationary satellites is discussed.  Included are discussions on
satellite motion, time delay, Doppler shift, and delay calculations.  Ground
station requirements, time recovery techniques, and timing resolution and
accuracy are also included.  Delay computation aids for the user were
designed to provide free space delays between the master clock and the
user.  Measurements made in North and South America demonstration a
timing resolution of about 10 µs and an accuracy of 25 µs.  (Authors'






Multi-frequency Coherence of Short-Term Fluctuations of Line-of-Sight
Signals--Electromagnetic and Acoustic
Title Text
Harp, J. C., Lee, R. W., Mandics, P. A., and Waterman, A. T., Jr.Author Text
Radio Science, vol. 9, nos. 8 and 9, pp. 723-731, August/September 1974.Source Text
Keyword Text
Spherical wave weak-scattering propagation theory is employed to show that
the resolution of multi frequency atmospheric probing techniques is limited to
inhomogeneity scale sizes that are larger than a certain cutoff scale size lc.
The magnitude of lc depends on the frequency separation and the path
geometry.  Inhomogeneities smaller than lc cannot be resolved and inevitable
contribute to measurement errors.  Propagation experiments performed at
radio and acoustic wavelengths confirm the existence of the predicted cutoff
and are in good agreement with the theory.  An example is given to illustrate
how this cutoff limits the ultimate accuracy of a radio-optical comparison
measurement aimed at determining path-averaged water vapor variations.






Development of a thunderstorm direction finder for short rangeTitle Text
Heydt, G.Author Text
Meteorologische Rundschau, Vol. 27, pages 115,116, September 1974.Source Text
atmospheric electricity, lightning, meteorological
instruments, radio direction finders,  thunderstorms,
climatology, electromagnetic measurement, radio
attenuation, signal measurement
Keyword Text
A method for determining the lightning activity in a range of several 100 km is
briefly  described.  It is based on measuring the electromagnetic radiation of
the lightnings at a  frequency of 2.4 kHz, where electromagnetic waves are
heavily attenuated.  By combining the  signal measurements with the
determination of the direction of arrival a localization sufficient  or short-term
prognosis is achieved.  A phase criterion not dependent on the signal
amplitude  enables lightnings nearer than 20 km to be recognized and
counted.  Routine measurements of  parameters interesting for climatological
investigations are possible.  An experiment to  demonstrate the usefulness of
the method has been carried out during the summer of 1973 at  two stations






On the determination of geographic distributions of lightning activity
with inclined direction  observations of atmospherics
Title Text
Heydt, G., Frisius, J.Author Text
Meteorologische Rundschau, Vol. 27, No. 4, pages 118-19; September, 1974.Source Text
atmospherics, lightning, geographic distributions,
inclined direction observations, atmospherics, enhanced
lightning activity,  direction finding, 5 to 10 kHz,
spectral parameters, global localization
Keyword Text
A method for localizing regions of enhanced lightning activity in the range of
several 1000 km is  briefly described.  This method combines the direction
finding of atmospherics with an analysis of  their spectrum in the frequency
range 5 to 10 kHz.  The observed "spectral parameters" can be used  for the
determination of the distance by means of the propagation theory of very long
radio waves.   An example of locations collected during an observation period
of 4 months is given.  An experiment  of global localization of the lightning







Determination of the geographic distribution of lightning activity from
direction-dependent  observations of atmospherics activity
Title Text
Heydt, G., Frisius, J.Author Text
Meteorologische Rundschau, Vol. 27, pages 118,119, September 1974.Source Text
atmospherics, lightning, radio direction finders,
spatial distribution, synoptic meteorology, atmospheric
electricity, ionosphere, meteorological parameters,
spectrum analysis
Keyword Text
A method for localizing regions of enhanced lightning activity in the range of
several 1000 km  is briefly described.  This method combines the direction
finding of atmospherics with an  analysis of their spectrum in the frequency
range from 5 to 10 kHz.  The observed `spectral  parameters' can be used for
the determination of the distance by means of the propagation  theory for very
long radio waves.  An example of locations collected during a observation
period of four months is given.  An experiment of global localization of the
lightning activity  by means of a worldwide network of stations was started in






Accuracy of Localization of a Chemical Stimulus in Flowing and
Stagnant Water by the  Nurse Shark. Ginglymostoma Cirratum.  <NOTE>
Journal Article
Title Text
Kleerekoper, H., Gruber D., Matis, J.Author Text
Texas A&M University, Department of Biology, College Station, Texas. Office
of Naval Research, Arlington, Va. Journal Article, 21 pages; September, 1974.
Source Text
chemotaxis, sharks, direction finding, water flow,
stagnation, sea water, response  biology, position
finding, locomotion, accuracy, cues (stimuli), shrimp,
gradients,  computer applications, regression analysis,







Global thunderstorm focus direction finding by means of ELF
atmospherics
Title Text
Koenig, H. L.Author Text
Meteorologische Rundschau, Vol. 27, pages 120,121, September 1974.Source Text
atmospherics, extremely low frequencies, ionosphere,
lightning, radio direction finders,  thunderstorms,
atmospheric electricity, cavity resonators,
electromagnetic measurement, standing  waves
Keyword Text
Measurements proved the existence of electromagnetic oscillations in the
earth-ionosphere  cavity resonator which have been predicted by theory.
Those standing waves with a known  field configuration in the frequency range
around 8 Hz are produced by lightnings (ELF  atmospherics).  Therefore
measurements of the relations between E-and H-components of the
fundamental frequency and the modes permit a worldwide thunderstorm






Multi-site interrogation scheduling for the Discrete Address Beacon
System
Title Text
Koenke, E. J., Tymczyszyn, J. P.Author Text
ISSUING ORGANIZATION: Federal Aviation Administration, Washington, DC
page 97; September, 1974.
Source Text
aerospace applications of computers, air-traffic
control, radio direction-finding,  scheduling,
synchronization, time-sharing systems, Discrete Address
Beacon System, computer simulation, partitioning,
packed call interval,  extended length messages, target
reinterrogation, uplink reliability, time
synchronization,  transponder suppression, asynchronous
multiple site interrogations, subepoch timing,  multi-
site interrogation scheduling
Keyword Text
A theoretical analysis and computer simulation were undertaken to develop a
scheduling  algorithm capable of servicing the projected Los Angeles Basin.
A satisfactory technique  was found using sub-epoch timing, partitioning
between packed and synchro calls, and  time-sharing.  The technique
provides garble-free Synchro DABS service in the multi-site  DABS/ATCRBS
environment.  Time is provided during the packed call interval for  extended
length messages and target reinterrogation.  The ATCRBS p.r.f. was reduced
to  150 (7 hits/scan), but high uplink reliability was introduced by using time
synchronization  of ATCRBS sites with the firing time of each site calculated
as a function of antenna  azimuth.  The ATCRBS transponder suppression






A simulation of the DABS sensor for evaluating reply processor
performance
Title Text
McAulay, R. J., Vitto, V.Author Text
ISSUING ORGANIZATION:  MIT, Lexington, MA. page 49; September, 1974.Source Text
aerospace applications of computers, aerospace
simulation, air-traffic control, radio  direction-
finding, random noise, Air Traffic Control Radar Beacon
System, Discrete Address Beacon System, antenna
pattern, signal processing, reply processor
performance, high density fruit environments,  data
edited azimuth estimate
Keyword Text
To evaluate the effects of Air Traffic Control Radar Seacon System
interference on the  design of the Discrete Address Seacon System sensor, a
simulation program was  developed.  A detailed model of the sensor takes
into account many of the antenna pattern  and signal processing design
parameters.  A model for the fruit generator was developed  so that reply
processor performance in typical 1980 high density fruit environments can  be
evaluated.  A particular reply processing algorithm was adopted as a baseline
to decode  DABS messages and produce a data edited azimuth estimate, so
that the design  methodology can be illustrated.  Statistics characterizing the







Dispersive Motions in the Equatorial IonosphereTitle Text
Misra, R. K.Author Text
Radio Science, vol. 9, nos. 8 and 9, pp. 733-739, August/September 1974.Source Text
Keyword Text
The results of the dispersion analysis of the spaced receiver records of fading
for an equatorial station in the Indian zone are discussed.  It is shown that the
apparent drift speed increases almost linearly with the frequency of fading in
all the cases studied for both the E and F regions.  The dispersion of drift
speed is larger for the F region than for the E region in general Furthermore,
the F region shows a larger dispersion during the daytime whereas it is of the
same order in the day and nighttimes for the E region.  The drift speed
corresponding to the highest Fourier frequency present in a particular record
is found to be close to the apparent drift speed Va as determined from the
shift of the peak of cross correllograms while the total frequency spread of the
speed is linearly related to the random drift speed Vc derived by the full
correlation analysis.  Several possible causes of dispersion in the ionosphere
such as gravity waves, independently moving reflecting screens, height
gradient of the horizontal drift and size of irregularities, the dispersive nature of
the vertical drift velocity, and the variability of the drift during the course of
record are discussed.  Interference of the signals reflected from two or more
highly aspect-sensitive areas in the ionosphere is suggested as a possible
mechanism resulting in the positive and linear dispersion observed on the
ground at an equatorial station.  (Author's abstract, formal literature, English






Solar-Terrestrial Physics Services and PublicationsTitle Text
AnonymousAuthor Text




The National Oceanic and Atmospheric Administration (NOAA) of the U.S.
Department of Commerce, through its Environmental Data Service (EDS), has
the responsibility for the collection, management, and dissemination of many
kings of data resulting from man's scientific inquiry into his environment on
earth, and of the environment of earth in the solar system.  Realms of
scientific interest range from solid-earth geophysics (e.g. seismology, gravity,
marine geology and geophysics) to oceanography, meteorology, and to the
disciplines of solar-terrestrial physics which describe the influences on the
earth due to the sun, solar activity, and the interplanetary medium.  This
brochure is concerned with the products and services in the Solar-Terrestrial
Physics disciplines.  The NATIONAL GEOPHYSICAL AND SOLAR-
TERRESTRIAL DATA CENTER (NGSDC) of EDS, through its Solar-terrestrial
Data Services Division, is the focal point for data pertaining to Solar-Terrestrial
Physics (STP).  The disciplines and subdisciplines of STP, identified under
the Solar-Terrestrial Physics Data Categories below, are so interrelated that
they are treated together in this publication.  Why is man interested in the
sun and what it does?  Aside from the many aspects of purely scientific
research, there are numerous environmental influences due to the sun,
beyond the obvious consideration of heat and light, which affect man and his
activities.  These include the direct and indirect solar effects on short-wave
radio communications, navigation, use of satellites for communications and
navigation, hazards to man and instruments in space, electrical power
transmission, geomagnetic prospecting, gas pipeline monitoring, and possibly
weather, and human and animal behavior.  STP data are needed for both
applied and pure research in these problems and many others.   The
identifications of the STP data disciplines and subdisciplines and related
products and services with instructions on how and where to obtain them are







ARRTZ-2 Medium-Wavelength Anti-Fading Antenna with Grounded BaseTitle Text
Belousov, S. P., Kuznetsov, V. D. and Timonina, V. I.Author Text
Source unknown, October 1974.Source Text
Keyword Text
Results of a theoretical and experimental investigation are presented for the
medium-wavelength antenna ARRTZ-2.  The antenna has a controlled current
distribution, a grounded base and two feeding points.  (Authors' abstract,






Three-Dimensional Subsurface Delineation via a Novel Method for
Determining the Subsurface Electrical Profile
Title Text
Bevensee, R. M., Lager, D. L., and Lytle, R. J.Author Text
UCRL-51685, University of California, Livermore, California, 18 October 1974.Source Text
Keyword Text
The combination of a standard experimental procedure (four-probe electrical
resistivity), a novel analytical technique (probabilistic potential theory), and a
powerful inversion algorithm (optimization/generalized linear inverse) is
proposed as a method for determining the subsurface electrical profile.  Four-
probe electrical measurements can yield electrical profiles which, in the light
of known geologic information about the site, can be related directly to
subsurface structure.  However, the reduction of field data from such
measurements heretofore has generally been successful only for the
mathematically nice situations (e.g., horizontal or vertical stratification).  For
the more complicated case of general subsurface structure, the presently
available analytical methods rapidly become unwieldy, computer-limited, or
cost-ineffective.  The analytical procedure proposed here should overcome
these limitations and permit the efficient solution of complicated problems of
subsurface structure.  It is proposed that the feasibility of the procedure be
tested by analysis of field experiments in conjunction with scale-model
laboratory experiments to validate the algorithms for general structure.  The
procedure should have great practical value in a wide variety of applications:
hydrology, location and definition of the shape and extent of underground
resources (e.g., geothermal reservoirs, ore bodies, or deposits of coal, sand,
or gravel), fault line definition, and monitoring of changes in subsurface
conditions (e.g., as in earthquake studies, in situ coal gasification, and burn-
front studies of oil-shale gasification).  (Authors' abstract, formal literature,






"TORAN" radiolocation system in fishing.  (Le Systeme De
Radiolocalisation Toran Et La Peche.)
Title Text
Calves, J.Author Text
Conference:  Colloq Int sur l'Exploit des Oceans, 2nd, Proc, Prepr and Pap,
Paris, France, Vol. 4 Pap Bx 414, 11 pages, October 1-4 1974.  Published by
Assoc pour l'Organ de Colloq Oceanol a Bordeaux, Paris, France, 1974.
Author employed:  SERCEL, France.
Source Text
fisheries, mechanization, radio navigationKeyword Text
The TORAN system had been formerly developed to fit the needs of the
offshore surveys  for oil, of the hydrographic surveys and of the firms involved
in maritime works.  The  smallest action on the rudder altering the track is
immediately shown by the receiver  displays.  Within its range limits, return
by day or night, on a point known by its  co-ordinates is possible with an
accuracy of two or three centilanes, that is to say from  2 to 10 meters







Accuracy of direction finding of terrestrial (over water) radiation sources
by low-flying  objects.
Title Text
Dobykin, V. D.Author Text
Radioelektronika, Vol.17, No.10, pages 29-35, October 1974. Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text






Direction-finding accuracy of ground or seaborne radiating sources
using low-flying objects
Title Text
Dobykin, V. D.Author Text
Radioelektronika, Vol.17, No.10, pages 29-35; October, 1974.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction-finding, radio direction finding
accuracy, low flying objects, seaborne radiation
sources, potential errors of  bearing determination
Keyword Text
A procedure is developed for calculating potential errors of bearing
determination of radiating  sources, employing low-flying objects, with gently-
sloping trajectories of flight of these objects.  The  procedure is based on
analysis of amplitude and phase characteristics of radar signals, resulting
from  direct waves radiated by the ground (or seaborne) source, and the
spectrally-reflected wave.  The  mathematical model of radar bearing
determination takes into account the linear aperture of the  source antenna in
the vertical plane, height of the antenna, elevation of the main beam,







Accuracy in measuring the direction of ground /water/ based radiation
sources by low-flying objects, for radar target acquisition
Title Text
Dobykin, V. D.Author Text
Radioelektronika, Vol. 17, pages 29-35, October 1974.Source Text
homing devices, low altitude, position errors, radar
targets, radio direction finders, target acquisition,
air to surface missiles, aircraft antennas, ground wave
propagation, radar echoes,  radiation sources, signal
reflection, specular reflection
Keyword Text
A method for calculating potential errors when measuring the direction of
ground-based (or  water-based) radiation sources from aircraft flying low-
altitude oblique trajectories is developed  by analyzing the phase and
amplitude structure of the radiation field produced by the wave  propagating
along the line of sight from the source and the wave undergoing specular
reflection  from the underlying surface.  The term potential errors is applied to
errors caused by deviation  of the phase gradient of the received field from the
true source direction.  The method accounts  for the linear aperture of the
source antenna in the vertical plane, source antenna elevation,  main-lobe
inclination, wavelength, distance between source and aircraft, and the aircraft






Fetch and Wind Speed Dependence of Doppler SpectraTitle Text
Duncan, J. R., Keller, W. C., and Wright, J. W.Author Text
Radio Science, vol. 9, no. 10, pp.  809-819, October 1974.Source Text
Keyword Text
Previous measurements of Doppler spectra in microwave backscattering in a
wind wave tank at 9.375 GHz and 23.9 GHz have been extended to 70.1 GHz
at 3 m fetch and to longer fetches and higher winds at the two lower
microwave frequencies.  At high depression angles, the scatterers appear to
be specular points moving at approximately the speed of the dominant wind
wave.  At lower depression angles, the scatterers, can be thought of as
comprising systems which are respectively bound to and free of the dominant
wave.  The free scatterers are low-order Bragg scatterers and it is natural to
treat them as free waves or free wave systems in their own right.  The bound
scatterers are the familiarly parasitic capillary waves at low winds, but at
higher winds they appear to be associated with the breaking water at the
crest of the dominant wave.  (Authors' abstract, formal literature, English






Determination of Usable VHF Radio Direction Finder RangeTitle Text
Elliott, W., Millington, T., Moore, J. D., Hayden, E., and Gear, F. W.Author Text




Propagation measurements have been made over six different propagation
paths and at three different test frequencies near 30 MHZ, 54 MHZ and 148
MHZ.  The tests were conducted over a period of eighteen weeks using
vehicle mounted transmitting antennas and high gain fixed position receiving
antennas to represent actual tactical situations.  The measurements
demonstrated that: (1) a low level transmitter (1 watt) can be intercepted over
beyond line-of-sight paths at ranges in excess of 35 miles using high gain
receiving antennas to represent actual tactical situations.  The measurements
demonstrated that: (1) a low level transmitter (1 watt) can be intercepted over
beyond line-of-sight paths at ranges in excess of 35 miles using high gain
receiving antennas and state-of-the-art receiver sensitivities in each of the
frequency ranges where tests were conducted, (2) radio direction finding over
beyond-line-of-sight paths in excess of 35 miles against 1 watt signals is
practical with proper system design once an appropriate propagation model is
determined, (3) a conventional ground based VHF intercept and direction
finder system design for ranges of 30 to 40 miles against a 1 watt transmitter
should use receiver noise figures as measured from the antenna of 3 dB, and
(4) the Electromagnetic Compatibility Analysis Center (ECAC) path loss
model can provide useful path loss approximations for estimating system
capabilities over a particular propagation path.  The study demonstrates the
feasibility of DF operation on low-level signals from beyond line-of-sight
locations.  The design of an appropriate direction finder requires the
completion of additional experiments to define the beyond line-of-sight






Remarks on Achieving Representative Electron Density Profiles of the
Ionosphere: Performance and Advantages of the 'Composite Virtual
Height Method'
Title Text
Gautier, T. N., Laird, A. R., and Wright, J. W.Author Text
Radio Science, vol. 9, no. 10, pp. 825-835, October 1974.Source Text
Keyword Text
A procedure intended for obtaining representative electron density profiles of
the ionosphere from groups of anagrams, without incurring the expense and
uncertainties of first obtaining the constituent profiles, is examined with the
evidence accumulated through more than 200 station-years of experience with
the method.  Some objective comparisons of this "composite virtual height"
process with other ionospheric parameters obtained by accepted standard
methods, and some subjective evaluations of the composite process, are
presented.  It is concluded that the method performs satisfactorily in practice
and that it offers the economy, lack of bias, representativeness, and internal
self-control to justify continuing its use in global ionospheric monitoring.







A Transformation Property of the Mapping between Points on a Ray PathTitle Text
Gelman, H.Author Text
Radio Science, vol. 9, no. 10, pp. 821-823, October 1974.Source Text
Keyword Text
In some applications of ray tracing, it is useful to know the behavior of certain
ray-related quantity sunder a transformation of the variable of path
parametrization.  One such quantity is the Jacobian of the mapping between
small regions surrounding two points on a ray path.  A narrow bundle of rays
emanating from a point source in an inhomogeneous, anisotropic propagation
environment is considered.  The mapping between a small region surrounding
a reference point on an interior ray of the bundle, and the corresponding
region surrounding an observation point on the same ray, is investigated.  The
Jacobian of the mapping is studied as a function of an arbitrary path
parameter, and a new ration expressing the behavior of the Jacobian under a
transformation of the parameter, is derived.  (Abstract source unknown, formal






Potential accuracy of direction finding by antenna arraysTitle Text
Glazov, G. N., Glazov, G. N., Krasnenko, N. P.Author Text
Radioelektronika, Vol. 17, pages 46-49, October 1974.Source Text
antenna arrays, error analysis, radio direction
finders, signal to noise ratios, accuracy, antenna
radiation patterns, correlation, exponential functions,








Bearing determination accuracy using antenna arraysTitle Text
Glazov, Ge. N., Glazov, Gr. N., Krasnenko, N. P.Author Text
Radioelektronika, Vol.17, No.10, pages 46-9; October, 1974.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
antenna arrays, radio direction-finding, bearing
determination accuracy, target bearing determination,
inversion technique, Toeplitz correlation matrices
Keyword Text
Examines the potential accuracy of instantaneous target bearing
determination, with the aid of an  antenna array, allowing for spatial and
temporal fluctuations of signal and noise.  A quasi-invariance,  in relation to
the type of fluctuation correlation function and bounds of applicability are
demonstrated  numerically by several examples.  The inversion technique of






Bearing Determination Accuracy Using Antenna ArraysTitle Text
Glazov, Ge. N.; Glazov, Gr. N.; Krasnenko, N. P.Author Text
Izv. VUZ Radioelektron.  (USSR), vol. 17, no. 10, pp. 46-9, October 1974.Source Text
Keyword Text
Examines the potential accuracy of instantaneous target bearing
determination with the aid of an antenna array, allowing for spatial and
temporal fluctuations of signal and noise.  A Quasi-Invariance, in relation to
the type of fluctuation correlation function and bounds of applicability are
demonstrated numerically by several examples.  The inversion technique of
the Toeplitz correlation matrices is employed in the analysis (5 Refs) Antenna
Arrays; Radio Direction-Finding, Radio Direction Finding; Bearing
Determination Accuracy; Antenna Arrays; Target Bearing Determination;
Inversion Technique; Toeplitz Correlation Matrices.  (Abstract source






Potential precision of direction finding by antenna arrays.Title Text
Glazov, Gen. N., Glazov, Gr. N., Krasnenko, N. P.Author Text
Radioelektronika, Vol. 17, No.10, pages 46-49, October 1974.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text






Installation and Calibration of a Modified AN/SRD-501 Direction Finder
on The USS LaSalle (AGF-3)
Title Text
Green, T. C., and Guion, W. G.Author Text
Final Report, Contract No. NOOO39-74-C-0362, 1 October 1974.Source Text
Keyword Text
The work performed under NAVELEX contract NOOO39-74-C-0362 consisted
of the following major tasks: (1) Design, develop, and fabricate hardware to
support the installation of the AN/SRD-501 DF antenna on the USS LaSalle.
(2) Design and develop automatic sense detector and digital DF display
chassis for the AN/SRD-501 receiver.  (3) Modify the AN/SRD-501 DF
antenna and receiver to interface the automatic sense detector and digital DF
display.  (4) Provide engineering services to support the AN/SRD-501
installation and calibration on the USS LaSalle at Subic Bay, Philippine
Islands.  (5) Provide a final report with conclusions and recommendations.






Numerical Evaluation of Sommerfeld IntegralsTitle Text
Lager, D. L., and Lytle, R. J.Author Text
UCRL-51688, University of California, Livermore, California, 23 October 1974.Source Text
Keyword Text
The integrals expressing the interaction of electromagnetic sources with the
ground are known as Sommerfeld integrals.  Although these integrals have
been known since 1909, and although approximate analytical expressions
have been determined for a wide variety of conditions, there are still many
applications for which sufficiently accurate results for Sommerfeld integrals
need to be determined.  This report describes a number of numerical
integration methods which have been found to be particularly effective.  All
possible combinations of the electric dipole source and receiver location and
orientation are considered.  A computer program based upon these methods
is available upon request.  This computational algorithm has many
applications in the areas of antenna design and evaluation, geophysical
investigations, studies of environmental effects on communication systems,
and the interaction and coupling effects of EMP into hardened systems.











Colloq Int sur l'Exploit des Oceans, 2nd, Proc, Prepr and Pap, Paris, France,
Vol. 3,  9 pages, Pap Bx 305, October 1-4 1974 .  Published. by Assoc pour
l'Organ de Colloq Oceanol a Bordeaux, Paris, France, 1974.  Author
employed:  Sercel a Paris, France.
Source Text
radio direction finding, signal processing, control
facilities
Keyword Text
New communication and signal processing concepts are introduced.
Processing Unit  (UCM) performs coordinate conversion in real time,
calculation necessary for automatic  guidance along predetermined profiles or
routes and control of peripheric data generators  or recording devices.  Plates






A Physical Explanation of Electromagnetic Surface Wave FormulasTitle Text
Lytle, R. J., and Miller, E. K.Author Text
UCRL-51654, University of California, Livermore, California, 3 October 1974.Source Text
Keyword Text
The behavior of electromagnetic surface waves generated by both elevated
and buried sources is explained by physical reasoning, with mathematical
formulas describing the physical processes.  All combinations of source and
receiver orientations are considered.  Applications of generalized surface wave
formulas for mixed-path and spatially varying terrains are discussed.  The
generalized surface wave formulas for buried sources are validated by
evaluation of Sommerfeld integrals.  These formulas are applicable over a
wider range than previous approximate surface wave formulas.  (Authors'






A qualitative examination of the effect of systematic tilts, in the
ionosphere, on HF bearing  measurements
Title Text
Morgan, A. D.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol 36, pages 1675-1681,
October 1974. Author employed:  Government Communications, Cheltenham,
Glos., England
Source Text
bearing (direction), error analysis, ionospheric
electron density, ionospheric propagation, radio
direction finders, solar position, antenna arrays,
ground stations, high frequencies, ionospheric
disturbances, ionospheric sounding, random errors
Keyword Text
Qualitative investigation of the effect of systematic tilts in the ionosphere on
high-frequency  bearing measurements taken over a three-week period in both
spring and summer.  The results  obtained suggest that bearing







A satellite system for navigation and traffic control at seaTitle Text
Pinglier, A.Author Text
Proceedings of the International Congress, Hanover, West Germany. Collision
avoidance and rendezvous navigation; October 2-5, 1973. Volume 1. (A75-
13284 03-04) Duesseldorf, Deutsche Gesellschaft fuer Ortung und Navigation,
1974. 15 pages, 1974.  Author employed:  Centre National d'Etudes
Spatiales, Paris, France
Source Text
navigation satellites, ocean surface, radio navigation,
radio tracking, satellite navigation systems,  traffic
control, distance measuring equipment, error analysis,
ionospheric propagation, marine  technology, position
errors, satellite transmission, spacecraft
communication, velocity  measurement
Keyword Text
Radio location procedures utilizing satellites are considered, giving attention
to measurements  of distance, the measurement of distance differences,
angle measurements, and the determination  of relative velocity.  Sources of
error in radio location methods are related to ionospheric errors,  multiple
paths, instrumental errors, errors in the position of the satellite, and errors in
system  geometry.  The accuracy of the various systems is examined.
Aspects of telecommunication  by satellite are considered along with
questions regarding the association of telecommunications  and radiolocation
functions, the selection of a system for radio navigation, and problems of






Inversion of Sweep-Frequency Sky-Wave Backscatter Leading Edge for
Quasi-Parabolic Ionospheric Layer Parameters
Title Text
Rao, N. N.Author Text
Radio Science, vol. 9, no. 10, pp. 845-847, Radio Research Laboratory,
Department of Electrical Engineering, University of Illinois at Urbana-
Champaign, Urbana, Illinois, October 1974.
Source Text
Keyword Text
A method is presented for the derivation of quasi-parabolic ionospheric layer
parameters from a set of three data points on the leading edge of a sweep-
frequency sky-wave backscatter ionogram.  The method is illustrated with a
numerical example.  Possible extensions of the method are discussed.






Navigation in the use of helicopters offshoreTitle Text
Van Der Harten, R. J., Oprel, A.Author Text
Journal of Navigation, Vol. 27, October 1974. pages 450-460; Discussion,
pages 461-463, 1974.  Authors employed:  KLM Noordzee Helikopters,
Schiphol Airport, Netherlands
Source Text
air navigation, aircraft communication, helicopter
control, offshore docking, aircraft landing,  Doppler
radar, navigation aids, radar approach control, radio
direction finders
Keyword Text
This paper describes the operation of a 24-hour service now available for
supplying pilots to  ships entering the harbor of Rotterdam and for maintaining







Some considerations of the polarization error in direction finding of
atmospherics.  II.  Effect of the  inclined electric dipole
Title Text
Yamashita, M., Sao, K.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 36, No. 10, pages 1633-
41; October, 1974. Nagoya University, Toyokawa, Japan.
Source Text
atmospheric electricity, atmospherics, ionospheric
electromagnetic wave propagation, radiowave
propagation, polarization error, direction finding,
inclined electric dipole, cloud discharge, ELF, VLF,
ionosphere
Keyword Text
For pt. I see ibid., vol. 36, no. 10, 1623 (1974).  The polarization error due to
an inclined electric  dipole such as a cloud discharge is discussed.  The
polarization error for ELF waves due to source  inclination is small.  That for
VLF band by inclined electric dipole depends on the inclination of the  dipole,
height of the dipole, configuration between the dipole and the observing
station and the  conductivities of the ionosphere and the ground.  If the
direction finding could be operated at a  frequency in the ELF range, there






Some considerations of the polarization error in direction finding of
atmospherics.  I.  Effect of the  Earth's magnetic field
Title Text
Yamashita, M., Sao, K.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 36, No. 10, pages 1623-
32; October, 1974. Nagoya University, Toyokawa, Japan.
Source Text
atmospherics, geomagnetism, ionospheric electromagnetic
wave propagation, radiowave propagation, polarisation
error, direction finding, Earth's magnetic field,
arrival direction of atmospherics,  ionospheric model,
wave polarization, ELF, VLF, 10 kHz
Keyword Text
In order to locate the atmospheric origin, direction finding must be used.  As
direction finding has  various types of error, the arrival direction of
atmospherics is normally disturbed by these errors.  In  this paper, using a
simple ionospheric model for nighttime, the wave polarization due to the effect
 of the Earth's magnetic field is calculated for both ELF and VLF bands below
10 kHz and also the  behavior of the bearing error is investigated as a function
of propagation distance.  This paper shows  that if the direction finding can be
operated at a frequency in the ELF range, there would be two  merits in






Some considerations of the polarization error in direction finding of
atmospherics. I-Effect of  the earth's magnetic field. II -Effect of the
inclined electric dipole
Title Text
Yamashita, M., Sao, K.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 36, pages 1623-1641,
October 1974. Authors employed:  Nagoya University, Toyokawa, Aichi, Japan
Source Text
atmospherics, bearing (direction), error analysis,
geomagnetism, polarized electromagnetic  radiation,
radio direction finders, atmospheric models, electric
dipoles, extremely low  frequencies, field mode theory,
lightning, magnetic effects, night sky, very low
frequencies,  waveguides
Keyword Text
Using a simple ionospheric model for nighttime, the wave polarization due to
the effect of the  earth's magnetic field is calculated for both ELF and VLF
bands below 10 kHz.  Also the  behavior of the bearing error is investigated as






Near Fields: Inherent Computational Difficulties in Moment-Method
Formulations
Title Text
Adams, R. W., and Miller, E. K.Author Text
UCRL-51691, University of California, Livermore, California, 11 November 1974.Source Text
Keyword Text
Tangential and radial near fields, linear charge densities, and current
distributions are calculated with seven thin-wire modeling programs using
varying basis and weight functions and numerical treatments.  The test case
geometry is a half-wave, 1-m linear dipole with Ω=15.  Each program is
explained briefly and compared with similar codes. The results are presented
graphically , and some basic observations are made.  (Authors' abstract,






HF Phased Array Single Site Radiolocation Part II: Haswell ResultsTitle Text
Allen, E. M., Rao, P. B., and Thome, G. D.Author Text
Report no. ECOM-73-0268-2, Contract no. DAAB-07-73-C-0268, Raytheon
Company, Sudbury, Massachusetts, November 1974.
Source Text
Keyword Text
A large circular HF Phased Array built by Raytheon at Hudson, Colorado has
been used to study some advanced concepts related to the problem of single
site radiolocation (SSL).  Experiments have been conducted using two remote
target transmitters, one located at 67 km (WWV) and the other at 228 km
(Haswell).  This report is devoted to the results obtained with Haswell
transmitter while the results for WWV were presented in an earlier report.
The study addresses to the following three aspects of the SSL problem: mode
resolution and identification, application of ionospheric wave modeling, and
multiple mode utilization by a cross correlation technique.  The system
capabilities for mode resolution and identification have been demonstrated
using data from both remote transmitters under variety of ionospheric
conditions.  The wave modeling based on orthogonal system of waves, while
leading to significant improvement for short range radiolocation (e.g., WWV),
offers no advantage with sources at 200 km or beyond presumably due to
rapid spatial decorrelation of the wave spectrum measured at the phased
array.  It was shown that complex mode structure of the signal can be utilized
for radiolocation by cross correlating the observed and synthesized mode
structures.  A problem has been encountered, however, in regard to proper
prediction of the relative mode intensities and it warrants further study.







HF phased array observations of heater-induced spread-FTitle Text
Allen, E. M., Thome, G. D., Rao, P. B.Author Text
Radio Science, Vol. 9, No. 11, pages 905-16; November, 1974.  Raytheon
Co., Sudbury, MA.
Source Text
antenna phased arrays, F-region, ionospheric
electromagnetic wave propagation, radiowave
propagation, heater induced spread F-region, HF phased
array observations, high power Platteville transmitter,
 Doppler shift, heater transmitter-to-mode diagnostic
wave
Keyword Text
A large circular HF phased array radar has been used to study the angular
spectrum of spread-F  returns from an ionosphere modified by the intense
radio waves from the high power Platteville  transmitter.  The results obtained
are presented to show the dependence of angular spectrum on range  delay,
Doppler shift, operating frequency, and on the power of the heater transmitter.
 The  phenomenon of wideband attenuation observed with the o-mode
diagnostic wave is examined for its  dependence on the angle of arrival of the
received signal.  It is shown by means of ray-tracing  simulation that the
observed interdependence of angle of arrival, Doppler shift, and range delay is
consistent with a model of field-aligned ducts for the heater-induced spread-F
irregularities.  The  model, when applied to the conditions at Arecibo and the
results compared to that for Platteville,  reveals that the range delay spread is
about the same and the angular spread is approximately in the  same ratio as






The Proceedings of the Skylab Life Sciences SymposiumTitle Text
AnonymousAuthor Text
The Proceedings of the Skylab Life Sciences Symposium, vol 1, JSC-09275,




The bound copy of The Proceedings appears in two volumes.  The papers
received for reproduction have been grouped into three major sections:
Introduction, Detailed Test Objectives and Medical Experiments, and
Symposium Summary.  The Detailed Test Objectives and Medical
Experiments have been further divided into five subsections: Introduction,
Neurophysiology, and Musculoskeletal Function comprise Volume I; Body
Fluids/Hematology, Cardiovascular/Metabolic Function and Symposium
Summary comprise Volume II.  The papers appear according to the order of
presentation at the Symposium, but there are minor variances between
contents of The Proceedings and the presentation due to the constraint of
time imposed by the length of the program.  Two papers included in The
Proceedings were "read by title only" at the Symposium because of late
submittal, i.e., "Red Blood Metabolism" and "Determination of Cardiac Size
from Chest Roentgenograms Following Skylab Missions".  Another paper,
"Immunity" (M112), also "read by title only" has not, as yet, been submitted.
A separate Table of Contents and Index of Authors/Panelists is included in
each volume for ease of reference.  Every attempt had been made to minimize
the size of The Proceedings and to facilitate reference of an author or his/her







The Proceedings of the Skylab Life Sciences SymposiumTitle Text
AnonymousAuthor Text
The Proceedings of the Skylab Life Sciences Symposium, vol. II, JSC-09275,




The bound copy of The Proceedings appears in two volumes.  The papers
received for reproduction have been grouped into three major sections:
Introduction, Detailed Test Objectives and Medical Experiments, and
Symposium Summary.  The Detailed Test Objectives and Medical
Experiments have been further divided into five subsections: Introduction,,
Neurophysiology, and Musculoskeletal Function comprise Volume I;  Body
Fluids//Hematology, Cardiovascular/Metabolic Function and Symposium
Summary comprise Volume II.  The papers appear according to the order of
presentation at the Symposium, but there are minor variances between
contents of The Proceedings and the presentation due to the constraint of
time imposed by the length of the program.  Two papers included in  The
Proceedings were "read by title only" at the Symposium because of late
submittal, i.e., Red Blood Metabolism and Determination of Cardiac Size from
Chest Roentgenograms following Skylab Missions.  Another paper, Immunity
(M112), also "read by title only" has not, as yet, been submitted.  A complete
Table of Contents and Index of Authors/Panelists for both volumes are
included in each volume for ease of reference.  Every attempt has been made
to minimize the size of The Proceedings and to facilitate reference of an
author or his/her paper.  (Abstract source unknown, formal literature, English






Collision Avoidance and Station Keeping Antenna System.  <NOTE>
Patent
Title Text
Coleman, H. Paris, Bishop, Walton B.Author Text
Department of the Navy Washington D C.  Report PAT-APPL-290 427-Patent-
3 851 334, 5 pages; November, 1974.
Source Text
collision avoidance, direction finding, patents,
antennas, station keeping, multimode, bearing
(direction) ,PAT-CL-343-6-5-R, NTISGPN
Keyword Text
The patent describes a method of applying a circularly symmetric antenna
system to  collision avoidance and station keeping with the ability to respond
retro directively.   Specifically, airborne or surface vehicles may employ a
method which determines the  relative bearing between the vehicles from a






Phase Front Homing.   <NOTE> Final Technical Report.Title Text
Davis, Bruce W., Saldutti, Andrew R.Author Text
Technical Report from:  Army Electronics Command, Fort Monmouth, N. J.
Report ECOM-4272, 33 pages; November, 1974.
Source Text
radio homing, phase detectors, radio direction finders,
phase measurement, radio receivers, frequency
modulation, radio interferometry, airborne, directional
antennas, aircraft      antennas, flight testing, very
high frequency, helicopters, observation aircraft,
computerized  simulation, antenna radiation patterns,
discriminators, errors, accuracy, position finding,
dipole antennas, amplitude modulation, AN/ARC-114-OH-6
Aircraft, H-6 Aircraft, UH-1 Aircraft, H-1 Aircraft,
Phase front  homing, Synchronous rectifiers, AN/ARC-
131, NTISDODXD
Keyword Text
Both the conventional AM homing system and a new approach to homing,
detection of  the relative phase difference between two homing antennas, are
described. The Phase  Front Homing technique is then applied to standard
airborne FM receivers.  Requirements  for phase sensitive homing antennas







Induced Ground Current Flow Patterns for Elevated Wire AntennasTitle Text
Deadrick, F. J., and Miller, E. K.Author Text
Prepared for U.S. Atomic Energy Commission under Contract no. W-7405-
Eng-48, University of California/Livermore, 7 November 1974.
Source Text
Keyword Text
This report presents a preliminary approach to the efficient design of antenna
ground screens.  Indications are that prior knowledge of the distribution
pattern of the perfect-ground induced currents may permit more efficient
specification of the ground screen geometry.  This report represents a method
of computing perfect ground plane surface currents, which are plotted to show
both the direction and magnitude of induced ground current patterns.  The
method is illustrated with several numerical examples.  (Abstract source






HF/DF Techniques InvestigationTitle Text
Dyson, J. D., Erst, E. W., and Rao, N. N.Author Text
Report No. ECOM-74-0540-1, Contract No. DAAB07-74-C-0540, University of
Illinois, Urbana, Illinois, November 1974.
Source Text
Keyword Text
Studies and investigations of HF interferometer radio direction finding and
radiolocation systems are being conducted and are directed toward the goal
of achieving automatic, short and intermediate range, single-station position
finding.  Specific efforts are being carried out in these areas: 1.  The
ionospheric tilt is measured and used as a correction for the measurements
of other signals.  Current efforts place emphasis on experimentally
determined models of the neighboring ionosphere.  2, Under multimode
conditions it is necessary that the angles of arrival of each of the modes that
are received be determine.  The method investigated uses 17 antenna
elements in two linear arrays of 9 elements each.  (One element is common
to both arrays.)  On the basis of earlier analytic studies an experimental
investigation is being planned.  3.  The experimental investigation of (2),
above, necessitates considerable modification of the receiving and data
acquisition systems.  Current efforts are directed toward the design of a new
computer interface to allow computer control of the system and computer-
controlled data acquisition.  (Abstract source unknown, report, English






Some new results on propagation of electromagnetic waves in strongly
turbulent media
Title Text
Fante, R. L.Author Text
ISSUING ORGANIZATION:  Air Force Cambridge Res. Labs., Bedford, MA,
page 21; 14 November, 1974.
Source Text
atmospheric light propagation, electromagnetic wave
propagation, light transmission,  turbulence,
propagation, electromagnetic waves, strongly turbulent
media, intensity fluctuations,  aperture averaging,
angle of arrival fluctuations, temporal frequency
spectrum, intensity  scintillations
Keyword Text
New results are presented for the covariance of the intensity fluctuations of a
plane wave  propagating in a strongly turbulent medium, and the
consequences of these new results on  aperture averaging, angle of arrival
fluctuations, and the temporal frequency spectrum of  the intensity
scintillations are evaluated.  The differences between the strong turbulence






Direction finding of two elliptically polarized sky waves with adjacent
frequencies incident from  different azimuths
Title Text
Fischer, F. A., Gabler, H., Wachtler, M.Author Text
Archiv fur Elektronik und Uebertragungstechnik, Vol. 28, No. 11, pages 465-
70; November, 1974.
Source Text
atmospheric electromagnetic wave propagation, radio
direction-finding, radiowave propagation, direction
finding, two elliptically polarized sky waves, adjacent
frequencies incident from different  azimuths
Keyword Text
In order to get DF values resulting from indications on the screen of a twin
channel direction finder,  computation examples for different field
configurations are made leading to the obvious criterion for  the line indication:
 the appearance of the tangents at the crowd of ellipses of the interference
field  resulting from superposition of both frequency-adjacent elliptically
polarized sky waves.  Finally it  is proven that erroneous conclusions leading






Direction Finding of Two Elliptically Polarized Sky Waves with Adjacent
Frequencies Incident from Different Azimuths
Title Text
Fischer, F. A.; Gabler, H.; Wachtler, M.Author Text




In order to get DF values resulting from indications on the screen of a twin
channel direction finder, computation examples for different field
configurations are made leading to the obvious criterion for the line indication
the appearance of the tangents at the crowd of ellipses of the interference
field resulting from superposition of both frequency-adjacent elliptically
polarized sky waves.  Finally it is proven that erroneous conclusions leading
to wrong bearing results are not possible. (2 Refs) Radiowave Propagation;
Atmospheric Electromagnetic Wave Propagation; Radio Direction-Finding,
Direction Finding; Two Elliptically Polarized Sky Waves; Adjacent
Frequencies Incident from Different Azimuth.  (Abstract source unknown,






Radio direction finding of two elliptically polarized sky waves with
adjacent frequencies  incident from different azimuths.
Title Text
Fischer, Friedrich A., Gabler, Heinz, Waechtler, MaximilianAuthor Text
AEU, Archiv fuer Elektronik und Uebertragungstechnik:  Electronics and,
Communication, Vol. 28, No.11, pages 465-470, November 1974.
Source Text
radio direction findingKeyword Text
In order to obtain values resulting from indications on the screen of a twin-
channel  direction finder, computation examples for different field
configurations are made leading  to a criterion for line indication:  the
appearance of the tangents at the family of ellipses  of the interference field
resulting from superposition of both frequency-adjacent  elliptically polarized
sky waves.  It is proven that erroneous conclusions leading to wrong  bearing






Effect of heat treatment on the properties of Elinvar alloys.Title Text
Gorelik, S. S., Letyuk, L. M., Seleznev, A. V., Chomova, N. G.Author Text
Moscow Institute of Steel & Alloys, USSR, Metal Science and Heat
Treatment (English translation of Metallovedenie i, Termicheskaya Obrabotka
Metallov) Vol.16, No.11-12, pages 953-956, November-December 1974.
Source Text
iron nickel alloys, heat treatmentKeyword Text
Elinvar alloys EP218 and EP619 are precipitation-hardening Fe-Ni alloys
containing the  following basic elements:  45-47% Ni, 5-6% Cr, 2.5-3.5% Ti,
0.5-1.5% Al, the  remainder Fe.  Elinvar alloys are used for manufacturing
various sensing elements in  instruments - membranes, pressure sensing
elements, hair springs, delay lines,  electromechanical filters, etc.  The main
requirements for Elinvar alloys used for  electromechanical filters (EMF) are
high temperature stability of the frequency of natural  vibrations of resonators
of electromechanical filters, characterized by a small temperature  coefficient
of frequency (TCF) with retention of a high energy factor.  Electromechanical
filters are used mainly in radio, telephone, telegraph, tele-control, and
radiolocation  apparatus as selective devices to stabilize and filter the
frequency, for separation of  single-band signals, noise suppression, etc.  A
zero value of TCF of resonators made of  alloys 42NKhTYu and 45NKhT,
measured with bending vibrations, cannot always be  obtained by heat
treatment.  The work results from a study of the effect of heat treatment  of
Elinvar alloys on the temperature stability of the frequency of natural vibrations







Fast direction finding according to the DLS principle as possible
contribution to the  development of a secondary radar
Title Text
Hoefgen, G.Author Text
Symposium on Radar Technology, Munich, West Germany, November 13-15,
1974, Reports (A75-46976 24-04) Duesseldorf, Deutsche Gesellschaft fuer
Ortung und Navigation, pages 139-150, 1974.  Author employed:  Standard
Elektrik Lorenz AG, Stuttgart, West Germany
Source Text
aircraft landing, digital radar systems, directional
antennas, distance measuring equipment,  landing radar,
radio direction finders, secondary radar, azimuth,
ground stations, onboard  equipment, radar antennas,
signal reception
Keyword Text
The paper describes the operation of the DME-supported landing System
(DLS) a direction  finding system for aircraft in landing approach.  The onboard
transmitter sends out a range  interrogation signal and two ground stations
reply with the azimuth and elevation of the  received signal.  Timing, coding,
and interplay of interrogation and response pulses are  explained.  Digital
format and block diagram of the ground azimuth determination station are
illustrated.  Comparison with the international secondary radar shows that the







Experimental Results of the Complex Indicated Angle Technique for
Multipath Correction
Title Text
Howard, Dean D., Sherman, Samuel M., Thomson, Don N. and
Campbell, James J.
Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-10, no.
6, pp. 779-787, November 1974.
Source Text
Keyword Text
The complex indicated angle technique, applicable to Monopulse radars, is
being investigated as a means of overcoming the serious degradation of
elevation  measurement caused by multipath when the target is within a
beamwidth or so of the horizon.  This technique makes use of the quadrature-
phase component of the normalized difference signal, as well as the in-phase
component.  Results of analysis and computer simulation have been
published previously.  This paper reports results of a test program using a
slightly modified AN/FPS-16 Monopulse tracking radar and a simulated
target.  The results to date indicate a potential for high accuracy, though there
are limitations as to the applications for which the technique appears feasible.
 A computer program has been developed to perform the elevation estimate
and to resolve ambiguities.  (Authors' abstract, formal literature, English






Main characteristics of radio emission of convective cloudsTitle Text
Kachurin, L. G., Karmov, M. I., Medaliev, KH.Author Text
Akademiia Nauk USSR, Izvestiia, Fizika Atmosfery i Okeana, Vol. 10, pages
1163-1169, SPY- 1974, November 1974. Authors employed:  Leningradskii
Gidrometeorologicheskii Institut, Leningrad, USSR
Source Text
atmospherics, convection clouds, electromagnetic noise,
radio emission, thunderstorms, pulsed  radiation, radar
measurement, radiant flux density,  radio receivers,
radio spectra, wave packets
Keyword Text
The radio emission of convective clouds is studied for various cloud stages
from a  pre-thunderstorm up to dissipation.  The measurements were
performed for the frequency range  0.1-300 MHZ using six high sensitivity
radio receivers with directed antennas.  The  radio emission is detected long
before the thunderstorm stage.  It is shown that during cloud  development the
intensity of the emission is changing as well as some other of its
characteristics: the shape of spectral distribution of the emission field
intensity, the duration and  repetition frequency of the emission pulses.  There
was also found a continuous noise-like  emission of the thunderstorm clouds.
A complex of characteristics of radio emission and  radiolocation is
considered which determines the development of a cloud from a  pre-






Transient Response of the Infinite Cylindrical Antenna and ScattererTitle Text
Landt, J. A., and Miller, E. K.Author Text




The transient response of an infinite cylindrical antenna and scatterer is
obtained using time-gating of a time-dependent, electric-field integral equation
of r finite-length, thin wires.  It was found that the driving point current and
broadside radiated field approximate the driving point voltage in the antenna
case, and the current excited in the scattering case approximates the time
integral of the incident field.  This approximate integral relation is studied to
permit estimation of currents excited on cylindrical structures without
employing the complete integral equation solution procedure.  (Abstract






Maximum-likelihood detection of unresolved radar targets and multipathTitle Text
McAulay, R. J., McGarty, T. P.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-10, No.
6, pages 821-9; November, 1974. MIT, Lexington, MA.
Source Text
radar theory, signal detection, maximum likelihood
detection, unresolved radar targets, multipath,
uncooperative targets, multiple  beam processors,
interference
Keyword Text
Interference in the form of multipath or uncooperative targets can seriously
degrade the angle-of  arrival estimation accuracy of multiple beam
processors.  In this paper, the generalized likelihood  ratio test is used to
derive a test to detect the presence of interference for multiple-beam
processors.   The detector performance is then analyzed in detail with respect
to its dependence on signal-to-noise  ratio (SNR), and on the relative phase
between the target and interfacing signals.  It is shown that  good detection
performance can be obtained unless the phase difference between the target






Ground-Based Vertical-Incidence AnagramsTitle Text
Phillips, M. L.Author Text




Since the inception of ionospheric soundings in 1925, technological advances
have resulted in significant changes in engineering techniques and in the
methods of data recording and processing.  Because recent progress in
digital technology ushered in a new era for ionospheric measurements it was
deemed appropriate and useful at this time to summarize the development of
ground-based vertical-incidence soundings and to discuss anagrams and their
interpretation.  An ionogram is the record of variations of echo delay versus
frequency for ionospherically reflected radar pulses.   Data provided by
anagrams are extensively used for the estimation of properties of the upper
atmosphere and useful communication frequencies.  Historically there has
been change in the prevalent methods of recording, scaling, and interpreting
anagrams, continuing to the present time, with indication of much further
change in the near future.  Since ionospheric data are generally analyzed for
practical use with respect to their important time trends, it is necessary to
know not only the limitations and accuracy of data from present anagrams,
but from those recorded in the past, so that the ensemble may be suitable
selected or corrected, as well as possible, for homogeneity.  Information
concerning recording methods generally must be specific and considerably
detailed to be useful in providing the means for suitably selecting and
correcting recorded data.  The pertinent literature is very scattered, and rather
voluminous, with much illustrative material not especially amenable to further
condensation.  Rather than attempting to give an abbreviated resume of this
work, it is thought more helpful to provide here the references to reports, with
only brief comments thereon.  Information concerning the scaling and
interpretation of anagrams is also voluminous, but this literature is much less
scattered, being principally compiled in handbooks resulting from the work of
international committees; it is also thought best to provide here the references
to these reports, with somewhat fuller comment.  Some vertical -incidence
anagrams have been made, in fairly recent years, utilizing extension of the
range of frequency to include medium frequencies and the upper part of the
low-frequency range; reference is given to reports describing these
experiments, but with little comment since use of these LF-MF data seems to
be infrequent.  Considerable improvement in signal-to-noise ratio on
anagrams, with consequently improved measurement accuracy, has been
Abstract Text
effected recently by the use of pulse-coded modulation and suitable computer
processing of the data; reference and comment is given for reports concerning
this work.  Recent methods providing digital output of the component
ionogram measurements, additionally including measurements of field
strength and phase, have enormously increased the basic information
provided, the convenience for subsequent processing of the data, and have
considerable reduced the ambiguity of interpretation of several ionographic
phenomena; these methods receive comment, and strong recommendation
when possible for present and future use.  (Abstract source unknown, formal





Application of linear statistical models to radar techniquesTitle Text
Poirot, J. L., McWilliams, C. V.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-10, No.
6, pages 830-4; November, 1974. Southwest Texas State University, San
Marcos, Texas.
Source Text
communications applications of computers, modeling,
radio direction-finding, signal processing,
statistical analysis, linear statistical models, radar
location techniques
Keyword Text
The theory of linear statistical models is implemented to obtain an algorithm
which accurately locates  radar sites.  True bearing and navigation data are
used as input.  The linear model developed is  adaptable and allows removal
of bearing errors that are non-random, or systematic.  The model may  be






Application of linear statistical models to radar location techniques.Title Text
Poirot, James L., McWilliams, Gerald V.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-10, No.
6, pages 830-834, November 1974. Southwest Texas State University, San
Marcos, Texas.
Source Text
radar, radio direction finding, mathematical models,
statistical methods
Keyword Text
The theory of linear statistical models is implemented to obtain an algorithm
which  accurately locates radar sites.  True bearing and navigation data are
used as input.  The  linear model developed is adaptable and allows removal
of bearing errors that are  non-random, or systematic.  The model may be






Computations of Daily Solar Radiation on Inclined Surfaces.  <NOTE>
Technical note
Title Text
Portig, Wilfried H.Author Text
Army Tropic Test Center, APO New York 09827.  Report USAC-7411001, 60
pages; November, 1974.
Source Text
solar radiation, sunlight, angle of arrival, azimuth,
latitude, elevation, variations,  computations, angle
of incidence, NTISDODA
Keyword Text
The quantity of solar radiation impinging on the surface of materials is of
extreme  importance to scientists concerned with outdoor weathering of
materials.  Forecasting this  solar radiation load and its effects is difficult
because of the many factors (astronomical,  atmospheric, and material
surface conditions) that may alter the quality and quantity, and  hence the
effects of the incoming radiation. This report deals with the theoretical
computation of the angle at which samples of materials should be exposed if
they are to  receive maximum solar radiation, taking into consideration only
the uniqueness of the  astronomical and surface position factors. Data
summaries are presented that show the  amount of radiation impinging on the










Feinwerktechnik & Messtechnik, Vol. 82, No. 7, pages 355-60; November,
1974.  Siemens AG, Munchen, West Germany.
Source Text
antenna feeders, directive antennas, radio direction-
finding, rectangular waveguides, optimum cross section,
rectangular waveguides, directive antenna feeders,
extruded pure aluminum  waveguides, inner contour,
electric reflection, adaptability, installation times
Keyword Text
The fundamental use and laying of extruded pure aluminum waveguides are
described and the  author shows the possibility of determining methodically
the optimum cross-section with regard to  the characteristic inner contour
when the waveguide is being bent and twisted.  The advantages of  this
waveguide mainly reduced electric reflection and increased adaptability of the






Meridional Profiles of Ship Drift ComponentsTitle Text
Stidd, Charles K.Author Text
Scripps Institution of Oceanography, La Jolla, Ca.  Office of Naval Research
Office, Arlington, Va. National Science Foundation, Washington, D.C. 6
pages; November, 1974.
Source Text
ocean currents, north pacific ocean, drift, direction
finding, Pacific Ocean, equatorial  regions, latitude,
up welling, longitude, seasonal variations,
directional, velocity,  oceanographic data, statistical
analysis, reprints, down welling, equatorial
countercurrent, NTISDODN, NTISNSF
Keyword Text
Nearly 4 million ship drift reports from 1900 through 1972 have been
summarized in  squares of 5 deg latitude x 10 deg longitude for the oceans of
the world and separately  in 5 x 5 deg squares for the North Pacific. The
averages for the squares have themselves  been averaged to provide mean
latitudinal values of the components and their standard  deviations. This has
been done for each of the four seasons and for the year. The  resulting profiles
of these values reveal such features as the equatorial countercurrent and
show how it changes with season.  Profiles of the first differences of the v






Analysis of Centre-Line-Driven Circular-Loop AntennaTitle Text
Tsukiji, T.Author Text
Proc. IEE., vol. 121, no. 11, November 1974.Source Text
Keyword Text
A closed loop antenna being driven through a straight 'center line' conductor
which bridges the loop at an axis of the symmetry has been considered.  This
antenna is called the 'centre-line-driven loop antenna'.  In view of the circuit
and radiation properties, this is considered as two closely coupled coplanar
loops, compressed into a single loop.  By approximation of the antenna
current by interpolation polynomials.  Hallen's integral equations for this
antenna current have been solved by the numerical method, utilizing a high-
speed computer.  The circuit and radiation properties of this antenna are
investigated experimentally and numerically.  The wideband properties in the
radiation pattern and directivity are noteworthy.  The most likely applications
for this antenna are receiving and transmitting antennas for UHF broadcasting.
 (Author's abstract, formal literature, English language, keywords:  antenna






Receiver array with high synchronism requirements for landing radarTitle Text
Wagner, G.Author Text
Symposium on Radar Technology, Munich, West Germany, November 13-
15,1974, Reports, (A75-46976 24-04) Duesseldorf, Deutsche Gesellschaft fuer
Ortung und Navigation, pages 151-163,1974.  Author employed:  Siemens
AG, Munich, West Germany
Source Text
antenna arrays, digital radar system, landing radar,
radar receivers, radio direction finders,  synchronism,
frequency ranges, instrument landing systems, liter
amplifiers, phase control, phase  error
Keyword Text
The paper describes a proposed receiver array for a direction finding landing
system that  requires in a frequency range of 1 GHz both high amplitude and
phase stability of the individual  receivers.  Determination of the phase and
amplitude relationships for all receivers must take  place in the 2 or 3
microsecond duration of the rise time of the interrogating pulse.  The system
operates in L-band with two intermediate frequencies of 63 and 4 MHZ.  An
amplifiers common  to both amplitude and phase information in each receiving
channel is modified in its  amplification into 10-dB steps.  Instead of division
into amplitude and phase measurements, the  output signal of the amplifier is
mixed with two 4-MHZ reference signals in two converters.   Quadrature of the
intermediate frequency forms the product of amplitude times sine phase and






An Antenna System for Interior Shipboard Wirefree CommunicationsTitle Text
Baker, F. E., Jr., and Mattox, W. J.Author Text







Course Errors in Tacan Bearing-Indication Facility By ReflexionsTitle Text
Berner, H., Zeitz, R.Author Text
Frequenz (Germany), vol. 28, no. 12, pp. 346-52, December 1974.Source Text
Keyword Text
Tacan is an omnidirectional range system normally used for medium range
navigation in air traffic.  Nowadays the Tacan Ground Beacons find wide
application also as approach navigational aids. in distance smaller than 15
nmi form the ground beacon there were found course errors more than 2
degrees, which cannot be satisfactorily explained by the known, theories.
Based on flight tests a new theory for the course errors is presented that also
takes into consideration the ground reflexions, some methods to reduce the
course errors are given and discussed (4 Refs) Radionavigation; Radio
Direction-Finding, Tacan Bearing Indication Facility; Course Errors;
Reflections; Omnidirectional Range System; Medium Range Navigation; Air







Course errors in TACAN bearing-indication facility by reflexionsTitle Text
Berner, H., Zeitz, R.Author Text
Frequenz, Vol. 28, No.12, pages 346-52; December, 1974.  Standard Elektrik
Lorenz AG, Stuttgart, West Germany.
Source Text
radio direction-finding, radio navigation, TACAN
bearing indication facility, course errors,
reflections, omnidirectional range system, medium
range navigation, air traffic
Keyword Text
TACAN is an omnidirectional range system normally used for medium range
navigation in air traffic.   Nowadays the TACAN ground beacons find wide
application also as approach navigational aids.   In distance smaller than 15
NM from the ground beacon there were found course errors more than  2
degrees, which cannot be satisfactorily explained by the known theories.
Based on flight tests a  new theory for the course errors is presented that
also takes into consideration the ground reflexions.   Some methods to






Errors of bearing indication in TACAN systems by reflections.Title Text
Berner, Hellmut, Zeitz, RuedigerAuthor Text
Frequenz, Vol. 28, No. 12, pages 346-352,  December 1974. Stand Elektr
Lorenz, Stuttgart, Germany.
Source Text
radio direction findingKeyword Text
TACAN is an omnidirectional range system normally used for medium range
navigation  in air traffic.  Nowadays the TACAN ground beacons find wide
application also as  approach navigational aids.  Distance smaller than 15 NM
from the ground beacon course  errors of more than 2 degrees were found
which cannot be satisfactorily explained by the  known theories.  Based on
flight tests, a new theory for the course errors is presented  that also takes
into consideration the ground reflections.  Some methods to reduce the






Morphology of ionospheric scintillationTitle Text
Crame. R. K.Author Text
National Telecommunications Conference, San Diego, Calif., December 2-4,
1974, Record. (A75-19435 06-32) New York, Institute of Electrical and
Electronics Engineers, Inc., 1974, pages 285-290.  Navy-sponsored research,
1974. Author employed:   MIT, Lexington, Mass.
Source Text
ionospheric electron density, ionospheric propagation,
power spectra, scintillation, distribution  functions,
elevation angle, signal fading, ultrahigh frequencies,
very high frequencies, zenith
Keyword Text
Small-scale ionospheric irregularities can cause fluctuations in the amplitude,
phase, and angle  of arrival of VHF and UHF signals traversing the
ionosphere.  Recent observations of the power  spectrum of these
scintillations have shown that the ionosphere irregularities have a  three-
dimensional power-law power spectrum with a -4 exponent.  This spectral
form implies,  in the limit of weak scintillation, that the RMS amplitude
fluctuations vary as the -1.5 power of  the frequency and as the cosecant of
the elevation angle.  Using the theoretical variation of  scintillation index with
frequency and elevation angle and available probability of occurrence  data,
distribution functions for the occurrence of scintillation in the VHF and UHF






DF Theory: 1-The ProblemTitle Text
Gething, P. J. D.Author Text




This is the first of a series of reports concerned with modern techniques of
radio direction finding in the HF band.  Some of the properties of wave-fields
resulting from the arrival at the DF of one or more rays from the ionosphere
are described and the problems associated with ray resolution are introduced.






Phase difference and angle-of-arrival fluctuations in tracking a moving
point source
Title Text
Lutomirski, R. E., Buser, R. G.Author Text
Applied Optics, Vol. 13, No. 12, pages 2869-73; December, 1974. Pacific-
Sierra Research Corporation, Santa Monica, CA.
Source Text
atmospheric light propagation, laser beams, optical
radar, radar theory, tracking, angle of arrival
fluctuations, phase difference, tracking a moving point
source, correlation function,  power spectral density,
turbulent atmosphere, modified Kolmogorov spectrum,
reflective index  fluctuations, scanning frequency
Keyword Text
Calculations are given of the correlation function and the power spectral
density of the phase  difference and angle-of-arrival fluctuations from a
spherical wave (point) source in a turbulent  atmosphere for both stationary
and tracking configurations.  Normalized angle-of-arrival power  spectra are
given for different orientations relative to the wind velocity.  A modified
Kolmogorov  spectrum is assumed for the power spectral density of the
refractive index fluctuations.  To freeze  the received wavefront effectively, the











Bendix Corporation, Flight Systems Division, Teterboro N J.  Report AFFDL-
TR-77-71, 33 pages; December, 1974.
Source Text
aircraft landings, jet transport planes, control
theory, approach, landing aids, automatic, exponential
functions, altitude, range (distance), flight paths,
angle of arrival, wind shear,  throttling, open loop
systems, retardation, simulation, KC-135 aircraft,
NTISDODXA
Keyword Text
This report contains the results of a computer study on an improved flight path
angle flare  law using altitude and range data as command parameters.
Throttle retard compensation  during flare was considered for the head, tail, no






Global Satellite Triangulation and Trilateration ResultsTitle Text
Mueller, I. I.Author Text




The paper summarizes the results of the Ohio State University geometric
adjustment for the coordinates at 158 satellite tracking stations.  In the
solution the origin of the coordinate system is defined through the 'inner'
adjustment procedure, whereas the orientation is through the Conventional
International Origin and the Greenwich Mean Astronomical Meridian, both as
defined by the Bureau International de I'Heure.  The scale is implemented
through Secor observation and weighted height constraints.  Chord distances
derived from C band radar observations and from electronic distance
measurements are also included but they seem to have very little effect.  The
scale selected corresponds to a best fitting ellipsoid of α = 6.378,142 m and
1/f = 298.25.  The average standard deviation of a single coordinate is 3.9 m.
Comparisons with external standards generally show good agreements: scale
agreement with dynamic satellite solutions is 1:1,600,000 and with terrestrial
surveys is 1:575,000: the root mean square residual of comparisons with
geoid undulations from satellite surface gravimetric solutions is 6.1 , with an
average discrepancy of only -0.3 m.  The paper also presents satisfactory
transformation parameters for the NAD 1927, the Australian and the South
American 1969 geodetic datums.  (Author's abstract, formal literature, English






Global Satellite Triangulation and Trilateration ResultsTitle Text
Mueller, Ivan I.Author Text




The paper summarizes the results of the Ohio State University geometric
adjustment for the coordinates at 158 satellite tracking stations.  In the
solution the origin of the coordinate system is defined through the "inner"
adjustment procedure, whereas the orientation is through the Conventional
International Origin and the Greenwich Mean Astronomical Meridian, both as
defined by the Bureau International de l'Heure.  The scale is implemented
through Secor observations and weighted height constraints.  Chord
distances derived from C band radar observations and from electronic
distance measurements are also included, but they seem to have very  little
effect.  The scale selected corresponds to a best fitting ellipsoid of a =
6,378,142 m and 1/f = 298.25.  The average standard deviation of a single
coordinate is 3.9 m.  Comparisons with external standards generally show
good agreements: scale agreement with dynamic satellite solution is
1:1,600,000 and with terrestrial surveys is 1:575,000; the root mean square
residual of comparisons with geoid undulations from satellite surface
gravimetric solutions is 6.1 m, with an average discrepancy of only -0.3 mm.
The paper also presents satisfactory transformation parameters for the NAD
1927, the Australian and the South American 1969 geodetic datums.






The Jovian IonosphereTitle Text
Prada, S. S., and Tan, A.Author Text
Geophysical Research Letters, vol. 1, no. 8, pp. 337, December 1974.Source Text
Keyword Text
Models for the Jovian ionosphere which incorporate the role of hydrocarbons
in the production and loss of ionization, are presented.  A new feature is the
possible existence of a second peak in the electron density distribution.  Con
comparing our model with the results of the Pioneer-10 measurements of the
Jovian ionospheric electro density-distribution, we find several important
difference.  Plausible explanation for these difference are also discussed.







Hasler intermediate-frequency crossbar device.Title Text
Rohrbach, E.Author Text
Hasler Mitteilungen, Vol. 33, No. 3, pages 127-132, December 1974.Source Text
television equipment, radio direction findingKeyword Text
A device used for intercommunication in television systems as well as for
program  switching in directional beam terminals is described.  The unit
comprises 12 x 12  coupling points but is mounted in a single housing






Long Delayed Radio EchoesTitle Text
Sear, D. M.Author Text
Report no. 584, Contract no. N00014-67-A-0112-0044, Stanford University,
Stanford, California, 3 December 1974.
Source Text
Keyword Text
Echoes of radio signals received with delays of several seconds after their
transmission or initial reception have been observed as early as 1927.  The
earliest scientific attempt to observe such long delayed echoes (LDE), by
Stormer and van der Pol in 1928, was successful on a few occasions, as was
a French expedition sent to Indochina in 1929 to make radio propagation
measurements near and during the time of a eclipse.  Succeeding scientific
attempts have been less successful in observing large numbers of LDE.
These early reports are supplemented by a large number of sporadic
observations of LDE by radio amateurs.  The value of these observation is
limited by the fact that few permanent records of LDE have been obtained,
and that there have been significant differences between the characteristics of
the LDE reported by different observers.  This thesis describes an
experimental program carried out at Stanford over a five year period.  The
experiment involved transmitting a radio signal, and tape recording the output
of a receiver gang-tuned with the transmitter for the following 30 s interval.
The tapes were later audited for possible LDE.  Although none of the possible
LDE received reproduces exactly the transmitted signal, exhibit features that
seem unlikely to have been generated except by an LDE mechanism.  A
mechanism for producing LDE has been studied which involves signal
propagation an electron plasma wave mode at very low group velocity.  A
weak beam-plasma inability, due to the presence of electrons precipitating
into the ionosphere, is postulated as a means of offsetting collisional and
collisionless attenuation of plasma wave.  Local inhomogeneities in the
ionosphere cause coupling from the transmitted transverse wave to the
plasma wave, and from the plasma wave to a transverse wave which can
propagate back to the earth.  Coupling efficiencies are estimated.  The gain
(or attenuation) and the group velocity of the plasma wave found, as a function
of the plasma parameters, by solving the relevant dispersion relation for beam-
plasma interaction.  The total group delay of a wave packet is estimated by
integrating the local group delay over a parabolic ionospheric profile.  Delays
of the order of one second are estimated for plausible ionospheric parameters.
 Modifications to the simplified theory leading to prediction of delays are







Microwave Theory of Phased-Array Antennas - A ReviewTitle Text
Stark, L.Author Text
Proceedings of the IEEE, vol. 62, no. 12, pp. 1661, December 1974.Source Text
Keyword Text
The microwave theory of phased-array antennas is reviewed, emphasizing
large planar arrays suitable for phased-array radar.  The review looks in detail
at the three major parts of the antenna, namely the element array, the phase
shifter, and the feed system.  The element array is studied by first modeling it
as being infinite in extent and the concept of the per element absorption cross
section and gain versus angle is developed.  The technique of modal analysis
using plane waves is explained and used to calculate the aforementioned
quantities for waveguide and dipole elements.  The review proceeds first
through an analysis which applies to small elements, using a single element
mode, and then to a more accurate solution containing the first higher mode
in addition.  The author has added new research to the review which explains
the blindness effect for waveguide arrays.  A necessary and sufficient
condition for array blindness has been derived which removes a major
uncertainty about the blindness effect.  A result is that a blindness angle will
always occur in E and H plane scanning of rectangular waveguide elements
for any waveguide size, provided the array lattice is such as to permit a
grating-lobe singularity by the simple one-element-mode theory.  Elements
larger than some critical size are not required to produce blindness but the
larger size has the effect of producing greater shift of the blindness angle
towards broadside from the grating lobe angle.  The singularity in element
admittance right at the grating lobe angle, which is a well-known milestone in
the analysis of elements which have been modeled to support only one mode,
is in reality a fiction.  When higher modes are added to the solution, as is
necessary for any physical element, the grating-lobe singularity is found to
disappear.  Thus for any real physical element, there is no grating lobe
blindness, but the blindness angle is shifted inside of this angle by an amount
which depends upon the element size.  A review of element design
calculations using many higher element modes is presented, and element
configurations are shown which produce a good impedance match over a wide
scan angle as well as a wide-frequency band.  The application of the
aforementioned results obtained from the infinite-array model to a practical,
finite array are discussed.  The theory of the most useful phase-shifter types
for phased arrays is discussed, including those using both ferrite and
semiconductor diodes.  The ferrite toroid in a waveguide is a very effective
design and the results of an optimization analysis for this configuration are
Abstract Text
presented.  Choices of ferrite material parameters for low loss at both small
and large signal levels are discussed.  A method of reducing the temperature
sensitivity of phase shift by means of the driver circuit is also reviewed.
Semiconductor diode phase shifters have a greatly increased potential due to
an improvement in diode reliability that has produced an expected mean life of
10 9̂ h.  The theory of phase-shifter operation using diodes in a balanced
hybrid circuit is discussed and elation are given for bandwidth, loss, and
poser capability.  The high-power limitation of the phase shifters is due to a
nonlinear loss effect in the reverse biased state and is caused by the large RF
voltages.  The loss can be reduced by circuit techniques and by employing
the new diodes of improved design, which are discussed.  Feed systems for
phased arrays are synthesized from a number of basic techniques are
reviewed here.  Feed systems are required to produce an optimum aperture
distribution for two types of patterns simultaneously, the sum pattern(Taylor
distribution) and the difference pattern (Bayliss distribution).  For the
constrained feed, which uses transmission line throughout, two alternative are
presented for accomplishing the aforesaid.  It is shown that the feed network
can prevent reflections from the element array, which are always present to
some degree, from adding an error component to the desired aperture
distribution by employing 4-port power dividers which are provided with a
reflection absorbing termination.  An approximate method of wide-band beam
steering is discussed in which a small number of time delay devices are used
to feed subarrays of elements steered by conventional phase shifters.  The
subarray feeding technique is also employed in another application with the
Butler beam forming matrix to form simultaneous multiple beams in an
approximate manner that reduces the size of the beam forming matrix
required.  The space feed is an alternative to the constrained feed and
distributes energy to the elements by free-space propagation.  This method
possesses great flexibility and may approach the capability of the constrained
feed in secondary aperture performance by using a large number of feed
elements.  A design method of accounting for the near-field diffraction
produced by the large feed is given.  (Abstract source unknown, formal





Light refraction by mean temperature gradients in the near-Earth
atmosphere
Title Text
Stearns, C. R., Wesely, M. L.Author Text
Boundary-Layer Meteorology, Vol. 7, No. 4, pages 411-28; December, 1974.
University Wisconsin, Madison, WI.
Source Text
atmospheric optics, atmospheric temperature, boundary
layers, refractive index, near Earth atmosphere,
noniterative formula, light refraction, mean
temperature  gradients, visible light ray paths,
atmospheric surface layer, refractive index gradient,
sensible heat fluxes, surface stresses, surface
roughnesses, mirages, image distortion,  laser beam
displacement, angle of arrival
Keyword Text
Visible light ray paths in the atmospheric surface layer are numerically
computed by  division of 500- to 5000-m ranges into small intervals so that
the ray path height and thus  refractive index gradient is nearly constant for
each step.  Meteorological conditions are  varied by using different
combinations of sensible heat fluxes, surface stresses, and surface
roughnesses.  The results are confined to heights of less than 5 m because of
the restrictive  values chosen for the ratio of the eddy diffusivity of heat to that
of momentum.  Mirages  hide lower portions of images and the minimum
height seen varies approximately inversely  proportionally to the observer
height.  Image distortion and laser beam displacement or  angle of arrival can
be used to determine the mean refractive index gradient, which  determines
the temperature gradient in the absence of large moisture gradients along the
propagation path.  A simple, non-iterative formula relating laser beam
displacement or  angle of arrival to the average temperature gradient can be






Direction Finding Using Correlation TechniquesTitle Text
Saucier, N. And Struckman, Keith A.Author Text
Proc. IEEE Antennas Propagation Soc. Int. Symp., pp 260-263, June 1975.







Use of a radio phase direction finder for studying the angles of arrival of
round-the-world signals
Title Text
Agaryshev, A. I., Unuchkov, V. Ye.Author Text
Geomagnetizm i Aeronomiya, Vol. 15, No. 4, pages 754-5.  Institute of
Applied Physics, Irkutsk State University, Irkutsk, USSR. Translation:
Geomagnetism and Aeronomy, Vol. 15, No. 4, pages 568-9, 1975.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, radio phase direction finder, angles of
arrival, circumterrestrial signals, long distance
radiowave  propagation, 18 to 20 MHZ, HF
Keyword Text
The characteristics of the angles of arrival of circumterrestrial signals have
been studied relatively  little.  There are hardly any measurements of the
angles of elevation and angular distributions in the  vertical and horizontal
planes.  Yet such data are necessary for verifying experimentally the
hypothesis of very-long-distance radio wave propagation.  For this reason the
authors have  investigated the possibility of using a radio phase direction
finder for studying the angular  characteristics of circumterrestrial signals in






High altitude navigation system study. Volume 3: Passive ranging
interferometer sensor  (PRAIS) specification, Part 1, Final Report, June
1974 - March 1975
Title Text
Aldrich, D. H., Feavearyear, J. E., Tado, N. F.Author Text
Final Report:  Astia Document (AD)-A008484-IBM-74-L74-H4-VOL-3-PT-1-
SAMSO-TR-75-72-VOL-3-PT-1, 14 pages, 1975.  IBM Federal Systems
Division, Owega, New York.
Source Text
high altitude, interferometers, space navigation,
digital computers, equipment specifications,  Kalman,
Schmidt filtering, Monte Carlo method, radio direction
finders
Keyword Text
This specification establishes the requirements for performance, design, test,
and qualification  of one mission-design-series of equipment identified as the
Passive Ranging Interferometer  Sensor (PARIS). This CEI is used to provide
the terrestrial reference essential to the High  Altitude navigation system
(HANS) for precise spacecraft navigation. This CEI requires  radiation from






High altitude navigation system study.  Volume 1:  System Summary
report, Final Report, Jun.  1974 - Mar. 1975
Title Text
Aldrich, D. H., Feavearyear, J. E., Toda, N. F.Author Text
Final Report:   Astia Document (AD)-A008482, IBM-75-L74-H1-VOL-1,
SAMSO-TR-75-72-VOL-1, 33 pages, 1975.  IBM Federal Systems Division,
Owego, New York.
Source Text
high altitude, interferometers, space navigation,
digital computers, Monte Carlo method, radio  direction
finders
Keyword Text
Analysis and simulation of a Passive Ranging Interferometer Sensor (PAIS)
used to provide  autonomous navigation of spacecraft at average altitudes
greater than 5000 NM was conducted.   Navigation accuracy of a High
Altitude Navigation System (HANS), configured with the PAIS  in conjunction
with a digital computer and an Altitude Determination System (ADS), was
evaluated for five orbits spanning the altitude range of 400 to 150,000 NM.
Performance of this  HANS configuration was demonstrated with Monte Carlo






High altitude navigation system study. Volume 4:  System preliminary
design description, Final  Report, Jun. 1974 - Mar. 1975
Title Text
Aldrich, D. H., Feavearyear, J. E., Toda, N. F.Author Text
Final Report:  Astia Document (AD)-A008485-IBM-75-L74-H6-VOL-4-SAMSO-
TR-75-72-VOL-4, 126 pages, 1975.  IBM Federal Systems Division, Owego,
New York.
Source Text
high altitude, interferometers, space navigation,
digital computers, experiment design, Monte  Carlo
method, radio direction finders
Keyword Text
This document is Volume 4 of the High Altitude Navigation System (HANS)
study-System  Preliminary Design Description. This volume describes the
system studied by IBM to provide  autonomous navigation for high altitude
spacecraft. This spacecraft system concept consists of  a Passive Range
Interferometer Sensor (PAIS) which provides precise angle tracking of and
ranging to known radar landmarks, a digital computer to process the sensor






High altitude navigation system study.  Volume 5:  Sensitivity analysis
report, Final Report, Jun.  1974 - Mar. 1975
Title Text
Aldrich, D. H., Feavearyear, J. E., Toda, N. F.Author Text
Final Report: Astia Document (AD)-A008486-IBM-74-L74-H6-VOL-5-SAMSO-
TR-75-72-VOL-5, 22 pages, 1975.  IBM Federal Systems Division, Owego,
New York.
Source Text
high altitude, interferometers, space navigation,
digital computers, Kalman, Schmidt filtering, Monte
Carlo method, radio direction finders, systems
engineering
Keyword Text
This report, Volume 5 of the High Altitude Navigation System (HANS) Study,
presents the  sensitivity analyses carried out on the selected HANS system.
Two Passive Range  Interferometer Sensor (PAIS) sensitivity analyses were
conducted, one assuming atomic clock  control of radar PRI, and one
assuming crystal clock stability typical of MTI radars. Sensitivity  data for the
five study orbits is presented in terms of percent change in position error from
the  position error under nominal system (error) conditions.  In these analyses
two landmarks were  tracked simultaneously, one with both passive ranging






High altitude navigation system study.  Volume 6:  System performance
demonstration report,  Final Report, June 1974 - March 1975
Title Text
Aldrich, D. H., Feavearyear, J. E., Toda, N. F.Author Text
Final Report:   Astia Document (AD)-A008487-IBM-75-L74-H2-VOL-6-SAMSO-
TR-75-72-VOL-6, 22 pages, 1975. IBM Federal Systems Division., Owego,
New York.
Source Text
high altitude, interferometers, space navigation,
digital computers, Kalman, Schmidt filtering,  Monte
Carlo method, radio direction finders, systems
engineering
Keyword Text
The studies conducted under this phase O HANS Study contract evaluated
the performance of  a Passive Ranging Interferometer Sensor (PAIS) when
used for autonomous navigation of high  altitude spacecraft. The autonomous
navigation system investigated consisted of the PAIS, a  digital computer and
an Attitude Determination System (ADS).  Performance of this HANS is  five
orbits encompassing a range of orbital altitudes from 400 to 150,000 NM was
evaluated  using covariance analysis for the trade studies and parametric
sensitivity analyses.  HANS  performance in a synchronous equatorial orbit
and highly eccentric (Molniya) orbit was  demonstrated via a Mont Carlo






Autonomous Navigation Technology Phase 1B:  ILT Flight Test Model
Receiver Design, Final  Report, October 1974 - November 1975
Title Text
Aldrich, D. H., Smith, L. O., Rushanski, M.Author Text
Final Report:  Astia Document (AD)-A019414-IBM-75-L74-004ANT-SAMSO-
TR-75-298, 124 pages, 1975. IBM Federal Systems Division, Owego, New
York.
Source Text
navigation instruments, radar equipment, radio
direction finders, space navigation, artificial
satellites, flight tests, interferometers, Kalman
filters, tracking radar
Keyword Text
A detailed design of the receiver portion of a flight test model Interferometric
Landmark  Tracker (ILT) was completed.  Prototype RF subassemblies and
breadboard circuits were built  and tested.  Test results indicate the flight test
model ILT receiver will provide an accuracy of  0.57 phase one sigma over the
frequency range of 2.5 to 2.9 GHz, the specified temperature  range of 30 F to






Determination of the location of a land radiation source by a direction
finder positioned  above the Earth's surface.
Title Text
Antonov, O. E., Baru, I. E., Demin, V. P.Author Text
Radioelektronika, Vol. 18, No. 7, pages 41-52, 1975. Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text






Comparison of the accuracy of some methods for computing the
propagation characteristics of  decametric waves
Title Text
Aparina, R. V., Yegorov, I. B., Zasorin, A. Z., Kiyanovskiy, M. P., Shoya,
L. D.
Author Text
Geomagnetizm i Aeronomiya, Vol. 15, No. 2, pages 373-4. Institute of
Terrestrial Magnetism, Ionosphere & Radio Wave Propagation, Academy of
Science, USSR. Translation: Geomagnetism and Aeronomy, Vol. 15, No. 2,
pages 310-11, 1975.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, propagation characteristics, decametric
waves, error, HF signals, ionosphere, group path, angle
of  arrival
Keyword Text
The error of the computation method for the characteristics of HF signals is
estimated.  This is done  by comparing the results of computations by various
methods with computations by a rigorous  method (in the approximation of
geometrical optics) for the same model of the ionosphere.   Specifically, the
group path and angle of arrival of a radio signal are computed for an isotropic






Broadband VHF communication and whip ADF antenna for light aircraftTitle Text
Bajorek, K.Author Text
IEE, pages 234-8, Instytut Lotnictwa, Poland.  IEE, IEEE, pages vii+242,
Association Elletrotecnica & Ellettronica Italiano, et al, London, UK, 1975.
Source Text
aircraft, aircraft communication, mobile antennas,
radio direction-finding, whip ADF antenna, light
aircraft, broadband VHF communication antenna
Keyword Text
The conditions of aircraft operation are such that hierarchy of parameters
pertaining to the  design solutions is somewhat different for airborne antennas
than for those which are  employed for other than aviation purposes.  Airborne
VHF communications antennas can  have different mechanical constructions.
 This paper presents one of these antennas of  good electrical parameters
intended for light airplanes.  The antenna is a thin rod 1/4  wavelength long,






Results of using the PAG-1 thunderstorm direction finder as an element
of the MRL-2  meteorological radar for thunderstorm detection
Title Text
Baru, N. V., Brylev, G. B., Kolokolov, V. P., Kornienko, G. G.,
Solomonik, M. E.
Author Text
Atmospheric Electricity  (A76-47001 24-47), pages 96-103, 1975.  Leningrad,
Gidrometeoizdat.
Source Text
meteorological radar, radio direction finders,








Investigating the noise stability of some superdirectional sound receiversTitle Text
Bazhenov, D. V., Belousov, Y. I.Author Text
Report JPRS-65203, 12 pages. Joint Publications Research Service,
Arlington, Va.  Translation:  English from Tr. Akust. Inst (Moscow), No. 9,
pages 127-140, 1969.
Source Text
frequency stability, radio direction finders, radio
receivers, near fields, operational problems
Keyword Text
A description is given of the operating conditions of superdirectional acoustic






Effect of the magnetic field on the directional behavior of goldfishTitle Text
Becker, G.Author Text
Report NASA-TT-F-16207, pages 220-221, 1975. NASA, Washington. Kanner
(Leo) Associates, Redwood City, California. Translation: English from
Naturwissenschaften (West Germany), Vol. 61, Part 5, 7 pages, 1974.
Source Text
directional control, fishes, magnetic fields, axes
(reference lines), magnetic mirrors, orientation
Keyword Text
Several fish were found able to perceive the earth's magnetic field and to use
it as a direction  finder both during quiescent state and when shocked.  An
artificially reduced field was found  to have the same effect.  Characteristics of






The error in determining the velocity vector of moving objects in two-
point direction finding  by the Doppler effect
Title Text
Belenkiy, Y. Y., Yeremenko, V. K., Spektor, Y. I.Author Text
Signal Selection and Transmission, pages 21-27, (JPRS-64817), pages 130-
135, (See N75-24973 16-31) 1975.  Joint Publications Research Service,
Arlington, Virginia. Translation: into English from Otbor i Peredacha
Informatsii (Kiev), No. 24, 1970.
Source Text
Doppler effect, moving target indicators, velocity
errors, frequency shift, oscillations, velocity
measurement
Keyword Text
The effect of the change of frequency of oscillations, determined by the
motion of an object,  carrying the source of oscillations, relative to the point of
reception (the Doppler effect) is used  extensively to determine the velocity
vector of moving objects.  The velocity vector can be  determined by
processing the Doppler correction obtained by two observation point at






A survey of modern air traffic control, volume 2, a discussion of
navigation aids, inertial  navigation, and instrument landing systems
Title Text
Benoit, A., ed.Author Text
AGARD-AG-209-VOL-2-AGARDOGRAPH-209-VOL-2, Vol. 2, 336 pages,
1975.
Advisory Group for Aerospace Research and Development, Paris (France).
Source Text
air traffic control, inertial navigation, instrument
landing systems, navigation aids, computer  techniques,
distance measuring equipment,  radio direction finders,
TACAN
Keyword Text
Technical aids to air traffic control and operational air traffic control systems
are discussed.   Other topics discussed include principles of radiolocation,
distance measuring methods, inertial  navigation, landing guidance systems,
digital radar data processing, computer use in air traffic  control, satellite as






Detection of signals in noise using single channel receivers, M.S. Thesis.
 Report, 1 Jan. -  1  Dec. 1975
Title Text
Bilodeau, J. L.Author Text
Master's Thesis:   Astia Document (AD)-A024931-NPS-30MV3O81, 44
pages, 1975. Naval Postgraduate School, Monterey, California.
Source Text
receivers, signal detection, signal processing, signal
to noise ratios, autocorrelation, low currents,
ultrahigh frequencies
Keyword Text
A single-channel receiving system capable of detecting low power signals and
of determining  their angle of arrival is presented.  The technique is based on
the correlation of a signal with  its reflection.  The effect of noise is
considered, and the feasibility of detecting a signal for  which the
autocorrelation is known is given.  The description of a practical system which
was  constructed is provided, and the results of operation of this receiving








AGARD:  A Survey of Modern Air Traffic Control, Vol. 2, pages 449-455 (See
N75-32066, 23-04), 1975.  Standard Electric Lorenz A.G., Stuttgart, West
Germany.
Source Text
air traffic control, radio direction finders, TACAN,
airborne equipment, distance measuring  equipment,
ground stations, performance prediction
Keyword Text
Tactical air navigation (TACAN) a radio position-fixing method for military short
and medium  range aviation, is described.  Each ground station currently
provides azimuth or 'theta' values  to any number of aircraft and distance or
rho' values to maximum 120 aircraft at the same time.   Both types of values
are either directly displayed or are inputs for a navigation computer.







Transionospheric Propagation of Electromagnetic WavesTitle Text
Bossy, L.Author Text
Publications: Series A, Format in-4, Vol. No. 91, pages 49-65, 1975.  Institut
Royal Meteorologique de Belgique, IRM University Catholique de Louvain,
Louvain, Belgium.
Source Text
atmospheric electromagnetic wave propagation, Doppler
effect, Faraday effect,  ionospheric electromagnetic
wave propagation, radiowave propagation,
electromagnetic waves, Transionospheric propagation,
angle of arrival, phase, radar  distance, length of ray
path, Doppler effect, Faraday effect, Earth curvature,
geomagnetic field
Keyword Text
Without using the ray tracing techniques, relations are established with a high
accuracy  the effect of the Transionospheric propagation on:  the angle of
arrival of EM waves, the  length of the ray-path, the phase, the Doppler and
Faraday effects and the radar distance.   These relations allow for the Earth's
curvature and magnetic field.  The numerical results  to which they lead may
be applied easily to a series of experimental conditions.  The  relative






Satellite animal tracking feasibility studies, Final Report, 31 Dec. 1974Title Text
Buechner, H. K.Author Text
Report NASA-CR-141134, 16 pages, 1975.  Smithsonian Institution,
Washington, D. C.,
Source Text
animals,  feasibility analysis, satellite tracking,
ecology, habitats, Kenya, populations, rain, wildlife
radiolocation
Keyword Text
A study was initiated in Tsavo National Park to determine movements and
home ranges of  individual elephants and their relations to overall distribution
patterns and environmental factors  such as rainfall. Methods used were radio
tracking and observations of visually identifiable  individuals.  Aerial counts
provided data on overall distribution.  Two bulls and two cows were  radio-
tagged in Tsavo West and two bulls and four cows in Tsavo East, providing
home range  and movement data.  The movements of individuals were useful
in interpreting relatively major  shifts in elephant distribution.  Results point to
the following preliminary conclusions:  (1)  elephants in the Tsavo area
undertook long distance movements in fairly direct response to  localized
rainfall; (2) a subdivision of the overall population into locally distinct units
may exist  during the dry season but did not occur after significant rainfall;
and (3) food appears to be the  primary factor governing movements and






Scattering from F-Region Irregularities at 4.5 and 7.5 MHzTitle Text
Butcher, E. C., Cornelius, D. W., Dyson, P. L. and Joyner, K. H.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 37, pp. 769--776, 1975.Source Text
Keyword Text
This paper reports observations which clearly show that at mid-latitudes
scattering by F-region irregularities can be an important propagation mode at
HF.  Rate of change of phase path (Doppler Shift) measurements of CW
signals on 4·5 and 7·5 MHz were recorded over a nearly vertical incidence
path (transmitter and receiver separated by 40 km) and an ionosonde was
operated nearby.  Signals from the CW transmitters were received via the
ionosphere even when the F-region critical frequency was less than 4·5 MHz
so that the ionosphere could not reflect either 4·5 or 7·5 MHz signals in the
normal way.  The Doppler records showed that at these times, an unusually
large number of signals with a wide range of Doppler shifts was being
received.  The characteristics of the signals indicates that they are due to
scattering by F-region irregularities nearly overhead rather than large off-angle
F-region reflections or reflections from sporadic-E.  This scattering
phenomena has been observed on frequencies above the critical frequency
when there was no spread-F on the ionograms but it is also observed on
frequencies less than the critical frequency when spread-F is present.






VHF direction finder NP7 for supervision of shipping in English ChannelTitle Text
Capered, A., Perrin, J.Author Text
News from Rohde and Schwarz, Vol. 15, No. 7, pages 4-7, 1975.Source Text
radio direction-finding, ships, VHF direction finder
NP7, supervision, English Channel, ships, radio
navigation
Keyword Text
In the Summer of 1974 the French Service Technique Des Phrase et Balise
(office  responsible for lighthouses and maritime signals) conducted trials at
Cap Gris Nez,  between Bologne and Calais, using a Rohde & Schwarz
direction finder NP7 for the  denfification of ships in the English Channel.  The
authors report on the aims of the trials  and the success achieved with the
direction finder.  In 1976 the NP7 became a standard  aid in the navigation






Apollo experience report:  The  AN/ARD-17 direction finding systemTitle Text
Chase, W. R., Middleton, W. A.Author Text
Report NASA-TN-D-7886, JSC-S-416, 11 pages, 1975. National Aeronautics
and Space Administration,Washington.  Lyndon B. Johnson Space Center,
Houston, Texas.
Source Text
Apollo spacecraft, radio direction finders, spacecraft
recovery, electronic equipment, equipment
specifications, navigation aids, position (location),
product development
Keyword Text
This report contains a statement of the operational philosophy and
requirements leading to the  development of the AN/ARD-17 direction-finding
system.  The technical problems encountered  and the solutions devised in
the AN/ARD-17 development are discussed.  An evaluation of the  system






Research effort in atmospheric propagation, propagation of light
through aircraft boundary  layers, Final Technical Report, 1 December
1974 - 30 May 1975
Title Text
Collins, S. A., Jr., Duncan,  D. D., Liu, Y. J.Author Text
Technical Report:  Astia Document (AD)-A014826-0SURF-4097-1-RADC-TR-
75-200, 51 pages, 1975.  Ohio State University, Columbus.
Source Text
atmospheric refraction, light transmission, turbulent
boundary layer, atmospheric density, calibrating, high
altitude, refractivity, spectrum analysis, temperature
measuring instruments
Keyword Text
This report presents work performed on: (1) The propagation of light through
aircraft boundary  layers; (2) The measurement and interpretation of refractive
index spectra at high altitudes; and  (3) The temporal spectra of angle-of-
arrival fluctuations.  A method of analyzing the data from  the experiment on
light beams propagating through aircraft boundary layers to obtain the
boundary layer MTF was presented.  Next a calculation of the effects of
velocity and air mean  free path on wire micro thermal measurements was
reported.  The results were that the procedure  of calibrating a micro thermal
sensor at zero velocity and making measurements at law altitude  at Mach 1
can have up to l7% error.  Further, flying at an altitude of 20 km where the air
molecular mean free path is larger can increase the error another 4%.  A
discussion of refractive  index spectra obtained from airborne micro thermal
measurements resulted in an empirical  formula which could be made to fit
the data.  The formula involved the addition of two von  Karman type of spatial
spectra.  The data showed outer scales between 300 to 1000 meters.
Finally, results of an analysis on the temporal spectrum of angle-of-arrival
fluctuations were  presented.  The model included a moving source, and a
position proportional detector.  The  resulting curve showed a peak







"MADGE", a microwave aircraft digital guidance equipment.  II.  The
data link:  data  transmission and distance measurement
Title Text
Corbett, B. D.Author Text
Philips Technical Review, Vol. 35, No. 10, pages 271-89, 1975.  MEL
Equipment Co. Ltd., Crawley, UK.
Source Text
air-traffic control, digital communication systems,
distance measurement, microwave  links, radio direction-
finding, radio navigation, microwave aircraft digital
guidance equipment, data link, data transmission,
distance  measurement, MADGE, digital data link,
guidance information, address codes, airborne
processing circuits, aircraft landing aid, air
initiated random access system
Keyword Text
For pt. I see ibid., vol. 34, p. 225 (1974).  The article about the MADGE
aircraft-landing  aid describes the digital data link between the landing site
and the aircraft.  The link is an  air-initiated random-access system.  It
passes horizontal and vertical angular guidance  information from ground-
based interferometers to the aircraft.  The airborne terminal  converts this
information into a form suitable for aircraft instrumentation; it also derives  the
slant distance to the landing site from the message go-and-return time and
transmits  this distance to the ground terminal.  The ground terminal can
output the aircraft's identity  and three-dimensional position to a remote
display.  Up to 200 aircraft may be served by  one ground terminal.
Messages are protected by address codes and two-coordinate parity.   The
airborne processing circuits include guidance rate limiters, "beam-softening"






Development of a Distress Alerting and Locating System (DALS), Final
Report, July 1973 - January  1975
Title Text
Degeorge, W. A., Lindeblad, J. R.Author Text
Final Report:  Astia Document (AD)-A023841-CGR/DC-18/75-USCG-D-186-
75, 97 pages, 1975.  Coast Guard Research and Development Center, Groton
Connecticut.
Source Text
loran C, position  indicators, radio direction finders,
rescue operations, navigation aids, omega  navigation
system, searching, tracking (position)
Keyword Text
An automated method of determining a distressed vessel's situation and
position could be useful  in the U. S. Coast Guard's search and rescue
mission.  Evaluation of commercially available  retransmitting equipment,
modified for use as a Distress Alerting and Locating System (DALS)  was
undertaken to determine its capabilities of automatically locating and
identifying a vessel  in distress, usefulness as a buoy position monitoring
system, and usefulness as a vessel tracking  system.  The system employs
a hand-held radio-navigational signal retransmitting device which,  when
energized by a recreational boater in time of distress, transmits a distress
alerting and  identifying signal along with local area navigational aid
information to a DALS base station.   Provision exists for extension of the
operating range of the system through use of a telemetry  equipment
deployed in a vessel, aircraft or additional shore station.  The system can use
either  Omega or LORAN-C navigational signals, or a combination of inputs






Refractive multipath in low-angle radar trackingTitle Text
DeRosa, J. K.Author Text
IEEE, pages 244-9, CNR Inc., Newton, MA.  IEEE,  pages lxxi+567, New
York, NY., 1975.
Source Text
electromagnetic wave refraction, radar theory,
radiowave propagation, tracking, tropospheric
electromagnetic wave propagation model, tropospheric
refractive multipath, multipath delay, amplitude,
elevated tropospheric layer of  steep negative
refractive index gradient, discrete multiple path
signal returns, radar receiver, low  angle radar
tracking
Keyword Text
A model of tropospheric refractive multipath which predicts multipath delay,
amplitude, and  angle-of-arrival is presented.  It is shown that in the presence
of an elevated tropospheric layer of  steep negative refractive index gradient,
several discrete multiple path signal returns may reach the  radar receiver with
delay spreads of up to about 10 to 20 nanoseconds, amplitudes stronger than
the  direct path return, and angles-of-arrival within about one degree of the
direct return.  The system is  characterized in terms of its time-variant
impulse response which is derived from a geometric optical  calculation, and
the dependence of the multipath structure on system geometry and
meteorological  conditions is indicated.  The model is shown to agree with






An Automated Search for Radio Echoes of Long Delay at 7, 9, and 20
MHz
Title Text
Duffett-Smith, P. J.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 37, pp. 455-460, 1975.Source Text
Keyword Text
Amplitude modulated transmissions at frequencies near 7, 9, and 20 MHz
have been made at Cambridge using effective radiated powers of 0·5 and 2·5
kW.  No long-delayed echoes were detected of flux greater than 10-18W m-2 in
more than half a million transmissions during the period February-September







Relationships Between the Rate of Change of Phase Path (Doppler Shift)
and Angle of Arrival
Title Text
Dyson, P. L.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 37, pp. 1151-1154, 1975.Source Text
Keyword Text
The ray theory expression for the time rate of change of phase path for a ray
passing through a time-varying refractive medium from a moving transmitter to
a moving receiver is applied to rays reflected in the ionosphere.  As the
reflection point approaches the level where the refractive index is zero, the
contribution to the rate of change of phase path (Doppler shift) due to the
velocity of the reflection point approaches zero.  Thus for rays reflected back
to the transmitter, the rate of change of phase path is essentially caused by
the time changes in the refractive index of the medium along the ray path and
may be written as dP/dt =    µ/ t cos α ds.  If these time changes are due
entirely to bulk motion of the refractive index contours then dP/dt = v where v
is the component of the velocity along the line of sight.  Measurements of
dP/dt and angle of arrival on two frequencies will indicate whether or not the
time changes of the medium are due purely to bulk motions of the refractive







Choice of an effective optical-emission wavelength for geodetic
observations in a turbulent  atmosphere
Title Text
Dziaman, D. D.Author Text
Geodeziia i Aerofotos'emka, No. 2, pages 55-59, 1975. Author employed:
Kazanskii Inzhenerno-Stroitel'nyi Institut, Kazan, USSR.
Source Text
atmospheric optics, atmospheric turbulence, geodesy,
refractivity, wavelengths, fluctuation  theory,
incident radiation, laser outputs
Keyword Text
The possibility is demonstrated of significantly reducing the effect of strong
fluctuations in the  refractive index of air on the angle of arrival of laser
radiation by choosing an appropriate (i.e.,  effective) carrier wavelength.
Calculations are made which show that the effective wavelength  depends on
the separation between the transmitter and receiver, the diameter of the
receiver's  objective, the lateral diameter of the laser beam, and the structural
constant of the refractive  index of air.  It is concluded that extending the
spectral range of geodetic optical systems to  wavelengths of the order of 10
to 20 microns in the IR region reduces not only the fluctuations  in angle of






Optical beam propagation in turbulent media, Physical Sciences
Research Papers
Title Text
Fante, R. L.Author Text
Astia Document (AD)-A018O61-AFCRL-TR-75-0439-AFCRL-PSRP-640, 75
pages, 1975.  Air Force Cambridge Research Labs., Hanscom AFB, Mass.
Source Text
atmospheric attenuation, beams (radiation), lasers,
light transmission, turbulence, imagery, optical
communication, scintillation
Keyword Text
The most recent developments on the propagation of microwave and optical
beams               in turbulent media, such as the clear atmosphere are
discussed.  Among the phenomena  considered are beam spreading, beam
wander, loss of coherence, scintillations, angle-of-arrival  variations, and short
pulse effects.  Also included is a discussion of methods of compensation  of






Propagation in turbulent media:  A review of recent progress, Physical
Sciences Research  Papers
Title Text
Fante, R. L.Author Text
Astia Document (AD)-A010413-AFCRL-TR-75-0105-AFCRL-PSRP-626, 41
pages, 1975.  Microwave Physics Laboratory, Air Force Cambridge Research
Labs., Hanscom Air Force Base, Massachusetts.
Source Text
atmospheric attenuation, laser outputs, atmospheric
turbulence, wave functions, wave propagation
Keyword Text
In this report the author has reviewed the recent developments on beam
propagation in a  turbulent medium. These include the effect of the turbulence
on beam intensity, spread,  coherence, wander, angle of arrival, scintillation






Phase Height Measurements of E-Layer MotionsTitle Text
Fraser, A. D. and Schrader, D. H.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 37, pp. 429-438, 1975.Source Text
Keyword Text
Variations inn the phase height of the E-layer, as measured at spaced
receivers and recorded between 1968 and 1971 at Washington State
University, were used to determine E-layer motions in the horizontal plane.
By cross correlating these measurements, time shifts between correlated
variations were determined.  The speeds thus calculated from twenty-three
samples ranged from 80 to 280 m/sec and the directions varied throughout
360 degrees of azimuth.  The motions were predominantly towards the
northwest during the summer months and towards the southeast  during the
winter months.  (Abstract source unknown, formal literature, English






PINPOINT - A radio system for locating and monitoring vehicles.Title Text
Gibson, R. W.Author Text
Philips Technical Review, Vol. 35, No. 1, pages 15-22, 1975.  Mullard
Research Laboratory, Redhill Surrey, England.
Source Text
radio direction finding, vehicles, mobile radio
systems, vehicle locating systems
Keyword Text
PINPOINT is a system for locating vehicles which is based on the
measurement of the  differences in time of arrival of the signals received at
three (or more) fixed receiver  sites when each vehicle transmits a short burst
of a relatively narrowband signal.   PINPOINT provides the controller of the
fleet with detailed knowledge of the  whereabouts and status of every vehicle
in the fleet.  This display provides clear and  easily read symbols
superimposed on a map or diagram.  A keyboard gives the operator  complete
control over the information displayed, and operation of the system is
extremely  simple.  The system uses a standard mobile-radio channel with a
bandwidth of about 3.5  kHz and a channel spacing of 12.5 kHz.  It collects
the data much faster than is possible  with speech, thus saving valuable
transmitting time.  The extra equipment required in the  vehicle is simple.  The
complete system is less expensive than other systems, but is just  as
accurate (about half a kilometer).  The location function is compatible with
data  transmission, so that hybrid systems using beacons, distance run, etc,






A digital sounder system for single site location and tactical
communication needs, digital  systems for ionospheric sounding, Final
Report
Title Text
Gorman, F. J., Jr.Author Text
Final Report:  Astia Document (AD)-A013495-ECOM-4331, 17 pages, 1975.
Army Electronics Command, Fort Monmouth, New Jersey.
Source Text
digital systems, ionospheric sounding,
telecommunication, atmospheric physics, data
transmission, ionospheric electron density, real time
operation
Keyword Text
This report documents a technique to determine the ionospheric structure in
real time.  The  study of ionospheric structure consists of electron density
profile calculations and frequency  management prediction charts.  Until this
time, no automatic system could evaluate ionospheric  data.  Analog
sounders produced data which was evaluated manually and then processed
off-line  by large digital computers.  This technique was expensive in terms of
computer costs and also  inefficient due to the fact that sounder routines







Perturbation-method solution of the ray-tracing equation for an
inhomogeneous scattering  spherically stratified medium.
Title Text
Gusev, V. D., Khuri, A.Author Text
Moscow University, Physics Bulletin, USSR. Translation:  English of Vestnik
Moskovskogo, Universiteta, Fizika, Vol. 30, No. 3, pages 33-37, 1975.
Source Text
radio transmission, propagation in ionosphereKeyword Text
The ray-tracing equation is solved in the second approximation by the
perturbation  method for a spherically layered linear model of the ionosphere.
The angle-of-arrival  fluctuations of the wave and the mean direction of its
emergence from the ionosphere are  calculated for isometric Gaussian
random inhomogeneities on the basis of this solution,  and the results are






VOR and Doppler VOR.Title Text
Hoefgen, G.Author Text
Electrical Communication, Vol. 50, No. 4, pages 245-248, 1975.  Stand
Electric Lorenz, Stuttgart, Germany.
Source Text
air navigation, radio direction findingKeyword Text
The VHF omnidirectional range (VOR) is an international aid for aircraft
navigation.   A ground station transmits a variable and a reference signal
corresponding to the  aircraft's magnetic bearing relative to the beacon.  The
VOR-S ground station described,  uses solid state technology for reliability,
and modular construction to reduce  maintenance time.  A highly stable
electronic goniometer eliminates the need for  mechanical rotation of a dipole
or goniometer.  In the DVOR, the variable signal is  produced by simulated
rotation of sideband radiators on a circle about 13.5 m in  diameter.  Because
of the Doppler effect, these sidebands appear to be frequency  modulated at
the receiver.  The radiated signals are compatible with VOR and the error  due
to terrain is considerably smaller than with VOR.  DVOR-S ground station is
designed in the same technology as the VOR-S.  It uses the alternating
sideband method  with 39 antennas to minimize equipment costs and provide






Derivation of Ionospheric Layer Parameters from Elevation Angles of
Arrival of HF Radio Waves
Title Text
Hoover, K. E. and Rao, N. N.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 37, pp. 1167-1169, 1975.Source Text
Keyword Text
A method is outlined for the derivation of ionospheric layer profile consisting of
a series of quasi-linear segments from elevation angles of arrival of HF signals
from transmitters at known ranges.  An application of the method is







Sea test of starling interferometer DF receiver, Final Report, Oct. 1973 -
May 1974
Title Text
Hunt, B. R., Bryant, M. B.Author Text
Final Report:  Astia Document (AD)-A017133-NELC-TR-1962,  66 pages,
1975. Naval Electronics Lab. Center, San Diego, California.
Source Text
radio direction finders, radio interferometers,
superheterodyne receivers, antenna arrays,  multipath
transmission
Keyword Text
Tests and analyses with the Starling multichannel interferometer direction of
arrival (DOA)  system demonstrated that such a multichannel phase-
comparison DOA system will provide  azimuth and elevation accuracy in a
multipath environment; does not require physical  stabilization of the antenna






Ionospheric Perturbations and Their Effect on the Accuracy of h.f.
Direction Finders
Title Text
Jones, T. B. and Reynolds, J. S. B.Author Text
The Radio and Electronic Engineer, vol. 45, nos. 1,2, 1975.Source Text
Keyword Text
The principles of high frequency direction finding are briefly described and the
main sources of error in these systems discussed.  The deviations in bearing
produced by traveling ionospheric disturbances (t.i.d.s.) are considered in
detail since these errors are particularly difficult to predict and correct.
General background information on the physics of t.i.d. phenomena has been
included and attention given to the source mechanism and propagation
characteristics of the disturbances.  The paper concludes with a review of
some possible methods  for the correction of t.i.d. induced errors and details
are given of some recent investigations of error correction procedures.
(Abstract taken from authors' summary, formal literature, English language,






Atmospheric electricity, Russian bookTitle Text
Kolokolov, V. P., (Ed.), Makhotkin, L. G.Author Text
Gidrometeoizdat (Glavnaia Geofizicheska ia Observatoriia imeni A. I.
Voeikova, Trudy, No. 358), 168 pages, Leningrad, 1975.
Source Text
atmospheric electricity, atmospherics, lightning,
static electricity, thunderstorms, Aerology,  aerosols,
aircraft safety, meteorological radar, radio direction
finders, range finders
Keyword Text
The papers deal with the development and application of instrumental
observation techniques  capable of providing physical and operational
information on nearby thunderstorms.  Several  observation techniques, well
suited for solving actual problems, are described, and their  development on
the basis of the characteristics of nearby atmospherics is discussed.  Some
problems associated with atmospheric electricity and the electrification of
aircraft through  atmospheric aerosols are examined.  Individual items are






Utilization of a thunderstorm direction and range finder in combination
with the MRL  meteorological radar to improve thunderstorm detection
efficiency
Title Text
Kornienko, G. G., Pavlova, G. P.Author Text
Gidrometeoizdat, pages 104-107, Leningrad, 1975.  Atmospheric Electricity,
(A76-47001 24-47).
Source Text
long wave radiation, meteorological radar, radio
direction finders, range finders, thunderstorms,
amplitude distribution analysis, antenna radiation







Night vision instruments. (Russian book)Title Text
Kriksunov, L. Z.Author Text
Tekhnika, 216 pages, Kiev, Izdatel'stvo,1975.Source Text
electrooptics, image converters, infrared imagery,
microwave imagery, night vision, photonics,
evaporography, infrared radiometers, infrared scanners,
photo tubes, position indicators, radiation  detectors,
range finders, thermal mapping
Keyword Text
Structure and principles of operation are described for a wide range of night
vision devices,  including electrooptic converters radiometers, thermal
direction finders, and thermal imagers.   Cascade-type electrooptic
converters, thermal imagers with optical-mechanical and  photo electronic
scanning, and nonscanning thermal imagers are examined.  Methods for
calculating maximum range of detection of the various instruments are set






Model testing of airborne VHF direction finding antenna systemTitle Text
Kunachowicz, K. J.Author Text
IEE, pages 223-7, Instytut Lotnictwa, Poland. IEE, IEEE, pages vii+242,
Assoc. Elletrotecnica & Ellettronica Italiano, et al, London, UK, 1975.
Source Text
aircraft, mobile antennas, radio direction-finding,
airborne VHF direction finding antenna system, Adcock
antenna system, model testing
Keyword Text
Measured patterns indicate that in the principal horizontal plane the effect of
the finite  cylinder on the DF properties of the VHF Adcock antenna system is
insignificant.  The  contribution of a real aircraft structure is more significant
and direction finding from an  airplane, with the aid of one Adcock antenna, is
possible only over some angular sectors.   Model measurements are very
useful in the determination of both the best position of the  VHF-DF antenna










Astia Document (AD)-A0l6779-TN-1975-45-ESD-TR-75-261, 46 pages, 1975.
Institute of Technology, Lincoln Lab., Lexington, Mass.
Source Text
antenna arrays, radar echoes, sampling, multi-path
transmission, radar tracking, search profiles
Keyword Text
An experimental verification of the aperture sampling technique as a means of
estimating the  angle-of-arrival in the presence of ground reflection interference
is reported. The technique is  found to perform satisfactorily down to 1/5 of a
beamwidth elevation.  Beam splitting better  than 20:1 is demonstrated.  This
performance is obtained by using a minimizing search  processing that allows







A frequency-tracking direction finder for whistler and other very low
frequency signals
Title Text
Leavitt, M. K.Author Text
Astia Document (AD)-A022834-SU-SEL-76-001-SU-TR-3456-2, 185 pages,
1975.  California Radio Science Laboratory, Stanford University.
Source Text
geomagnetic tail, radio direction finders, very low
frequencies, whistlers, ducts, magnetosphere,  plasma
clouds, radio frequencies
Keyword Text
Whistlers and related very low frequency radio signals are guided in ducts of
enhanced or  reduced ionization along the geomagnetic lines of force of the
earth's magnetosphere.  The  signals convey information about the distribution
of particles in the plasma through which they  have propagated and about the
occurrence of wave-particle interactions in the magnetosphere.   Direction-
finding on such signals will aid in locating the ducts and measuring their
temporal  drifts, thus making an important contribution to studies of magneto
spheric convection.  The  signals, although narrowband in nature, exhibit wide
frequency excursions in the 1 to 10  kilohertz range.  An innovative technique
is presented for tracking these frequency excursions  in real time to produce
a filtered, quasi monochromatic version of the signal.  The voltages  induced
by the incident wave on two orthogonal loop antennas and a vertical monopole
antenna  are processed by this method.  The filtered signals are the cross-
multiplied in a manner  analogous to a Poynting vector calculation to obtain a
continuous indication of the wave  direction of arrival.  The design,
construction, and laboratory testing of a prototype instrument  are described.
Field testing of the instrument was performed at Stanford, California, and
Roberval, Quebec, Canada.  Operating at fixed frequencies, the direction-
finder produced  accurate results on VLF transmissions in the 10 to 20






Influence of stabilization error of a stellar direction finder on the
accuracy of true course  determinations
Title Text
Leonov, V. N.Author Text
Priborostroenie, Vol. 18, No. 7, pages 85-9, 1975.  Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
navigation, stabilization error, stellar direction
finder, true course determinations, mean square error
Keyword Text
Expressions are derived for the mean square error of determinations of the
course of an  object moving on the Earth's surface, resulting from the various
errors in determinations  of the coordinates of the reference star relative to the






Influence of stabilization errors of a star-tracking direction finder on the
accuracy of  determination of the true course of the object
Title Text
Leonov, V. N.Author Text
Priborostroenie, Vol. 18, No. 7, pages 85-89, 1975.  In Russian, 1975.  Author
employed:  Leningradskii Institut Tochnoi Mekhaniki Optiki, Leningrad, USSR.
Source Text
astronavigation, instrument errors, star trackers,








The effect of sonic boom on the nesting and brood rearing behavior of
the eastern wild turkey,  Final Report
Title Text
Lynch, T. E., Speake, D. W.Author Text
Final Report:  Astia Document (AD)-A005986-ARD-550-RD-75-2, 39 pages,
1975.Cooperative Wildlife Research Unit, Auburn University, Ala.
Source Text
biological effects, sonic booms, turkeys, aerodynamic
noise, eggs, wildlife radiolocation
Keyword Text
Twenty wild turkey hens were captured and equipped with 164 MHZ
transmitters.  The nest  sites of eight hens were successfully located by
telemetric triangulation and four of these were  subjected to both real and
simulated sonic booms.  Hens with young were also located but were
subjected to simulated sonic booms only.  Results indicate that sonic booms







Optimal characteristics of an echo-direction in the presence of
noncoherent reception of  compound signals.
Title Text
Malyarevskii, N. M.Author Text
Radioelektronika, Vol. 18, No. 5, pages 25-31, 1975.  Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text






Turbulence characterization and control. Technical Report, 1 August
1974 - 31 January 1975
Title Text
Miller, M. G., Kellen, P. F.Author Text
Technical Report:   Astia Document (AD)-A015759, 42 pages, 1975.  Avco-
Everett Research Laboratory, Massachusetts.
Source Text
astronomical observatories, atmospheric turbulence,
images, light transmission, atmospheric  circulation,
data processing, optical measuring instruments
Keyword Text
This report covers investigations of atmospheric turbulence effects related to
optical imaging.   Three specific subjects are discussed.  The first is the initial
seeing survey carried out in  1962-63 at the ARPA Maui Observation Station
(AMOS) on the summit of Haleakala, Maui,  Hawaii. These measurements
involved the visual observation of planetary features using a 12.5  inch
Newtonian reflector.  It was concluded that the presence and/or operation of
the  observatory has disturbed the excellent natural seeing characteristics
which may have existed  at the site.  In order to provide additional information
on this subject the authors carried out a  series of measurements of the
differential angle of arrival variance at AMOS during August  1974. Stellar
sources, a seven inch telescope and a Hartmann test procedure were used to
collect  the data.  The final subject is a study of local turbulence control






Refraction Effects on Magnetic Field Geometry and HF PropagationTitle Text
Millman, G. H.Author Text
Journal of Atmospheric and  Terrestrial Physics, vol. 37, pp. 751-760, 1975.Source Text
Keyword Text
An evaluation is made of the effects of tropospheric and ionospheric refraction
on determining the angle between the direction of propagation and the
direction of the lines of force of the Earth's magnetic field.  The effect of
tropospheric refraction on HF propagation is also investigated.  The
tropospheric refractivity model is defined in terms of  the CRPL Reference
Refractivity Atmosphere--1958, while the electron density in the ionosphere is
represented by the Chapman model.  The  Earth's magnetic field is
approximated by a series of spherical harmonics.  Ray tracings are performed
based on the assumption that the propagation media are stratified into layers
of constant refractive index.  Magnetic field-orientation calculations are
presented for a midlatitude location.  (Abstract source unknown, formal






The Effect of Frequency Separation on the Correlation of Bearing Errors
Measured on Ionospherically Propagated HF Signals from Collocated
Transmitters
Title Text
Morgan, A. D. and Reynolds, J. S. B.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 37, pp. 545-551, 1975.Source Text
Keyword Text
Simultaneous bearing observations are made on collocated HF transmitters
radiating on different frequencies and, out of many days' measurements, the
results for one day are presented.  The bearing data clearly show the
presence of bearing fluctuations with periodicities ranging from about 12 to 20
minutes.  Those with the longer periodicities show a good correlation with one
another at relatively wide separations (about 4·5 MHz) of the radiated
frequencies; furthermore, they exhibit a phase advancement with height which
would be expected from theory if the bearing perturbations arose from gravity
waves.  However, the fluctuations with periodicities of  the order of 12 minutes
are only well correlated when the radiated frequencies differ by less than
about 2 MHz and it is suggested that they are, physically, very much smaller







International Symposium on Antenna PropagationTitle Text
no authorAuthor Text
Proceedings:  International Symposium on Antenna Propagation, 500 pages,
June 2-4, 1975.  University of Illinois, Urbana, Ill.; Institute of Electrical and
Electronics Engineers Inc., New York,1975.
Source Text
antenna  arrays, antenna design, antenna radiation
patterns, conferences, electromagnetic wave
transmission, antenna feeds, broadband, dipole
antennas, electromagnetic scattering, lenses, phase
arrays,  reflectors, remote sensors, spacecraft
communication, transient response, wave  diffraction
Keyword Text
The papers deal with the propagation properties of various types of antennas,
numerical  techniques in antenna design and analysis, and various aspects of
electromagnetic theory  applicable to antenna analysis.  Topics include
corrugated horn antennas, quasi-optical  polarization duplexing, beam
interaction with a dielectric interface, a split-mode horn/reflector  antenna, a
lens-array limited-scan antenna, a holographic matrix radar, scattering from
finite  biological and metallic cylinders, a multi polarization dual-band array,
insulated antennas, recent  developments of holography, design of multi
frequency feeds for communication-satellite  reflectors, low-sidelobe antennas
for millimeter-wave communications systems, direction finding  using
correlation techniques, dynamic patterns in phased array antennas, circular
arrays for  communications systems, ray techniques in electromagnetic,







Report of Atlantic International Air and Surface Search and Rescue




Final Report:  Report CG-G-OSR-4-1-76, page 185, 1975.  Coast Guard,
Washington, D. C.
Source Text
search and rescue, air sea rescues, seminars,
international, organizations, aviation  accidents,
rescue beacons, rescue equipment, rescue vehicles,
submersibles, search  theory, communication and radio
systems, Atlantic Ocean, DOT/5A, NTISDODXA, NTISDODFAA,
NTISDOTFAA, NTISDODCG,  NTISDOTCG
Keyword Text
The Atlantic International Air and Surface Search and Rescue (LANTSAR 75)
Seminar  was held April 22-25, 1975 at the Biltmore Hotel in New York City.
LANTSAR 75,  acted as an advisory and deliberative body.  Attendees
included representatives from 33  nations -both government and industry were
represented.  Topics discussed included:  (1)  Intergovernmental Maritime
Consultative Organization (IMCO) (2) The Everglades  L1011 Disaster; (3)
Preventive SAR; (4) Emergency Locator Transmitters; (5) SAR and







Proceedings of Symposium on the Effect of the Ionosphere on Space
Systems and  Communications
Title Text
no authorAuthor Text
Astia Document (AD)-A008939, 446 pages, 1975.  Naval Research Lab.,
Washington, D. C.
Source Text
backscattering, communication, electromagnetic wave
transmission, ionospheric propagation,  annual
variations, diurnal variations, ionospheric electron
density, magnetosphere
Keyword Text
Papers primarily dealing with ionospheric scintillation are presented.  Topic
areas include:  High  altitude morphology; spectra of amplitude and phase
scintillation; amplitude and fade statistics  for equatorial scintillations;
holographic radio camera technique for studying ionospheric
inhomogeneities; electron and ion density studies; Faraday rotation and angle
of arrival  measurements; and solar cycle variations of the total electron






Aircraft effects on direction finding antenna systemTitle Text
Oeh, G. R., Harper, E. T.Author Text
Watkins-Johnson Company, pages 653-7, Palo Alto, California.  Microwave
Exhibitions and Publishers, pages xi+736, Seven Oaks, Kent, UK,
Nachrichtentechnische Gesellschaft im VDE, IEEE, et al, 1975.
Source Text
directive antennas, error analysis, microwave antennas,
radio direction-finding, direction finding antenna
system, Polar integrating, rotary, Wide Angle
Monopulse,  broadband antenna system, aircraft modeling
experiments, aircraft structural reflections,
statistical antenna error analysis
Keyword Text
Describes an extensive antenna study undertaken to predict the performance
of Polar  integrating (or rotary) and Wide Angle Monopulse DF systems when
mounted on the  aircraft.  The effects of the aircraft as it modifies the free
space performance of the  broadband antenna system utilized in these two
commonly employed airborne direction  finding systems is discussed.  An
extensive investigation including aircraft modeling  experiments to determine
the antenna system inaccuracies produced by aircraft structural  reflections
as a function of frequency, polarization, and depression angle is described.  A
 detailed statistical antenna error analysis is presented which shows that
Wide-Angle  Monopulse DF systems suffer a higher degree of performance







Effectiveness of a pilot ground trainer as a part task instrument flight
rules flight-checking  device, stage.  Interim Report, Apr.- Sept. 1974
Title Text
Ontiveros, R. J.Author Text
Interim Report:  Astia Document (AD)-A015722/2, FAA-NA-74-51-FAA-RD-75-
36, 51 pages, 1975.  National Aviation Facilities Experimental Center, Atlantic
City, N. J
Source Text
flight simulators, instrument flight rules, pilot
training, flight training, general aviation aircraft,
training simulators
Keyword Text
The first stage of a two-stage experiment was conducted at the National
Aviation Facilities  Experimental Center (NAFEC) to determine the
effectiveness of a pilot ground trainer for  training noninstrument-rated pilots in
instrument approaches and related instrument flight  procedures.  Ten private
pilots were trained to perform very high frequency omnirange station  (VOR)
automatic direction finder (ADF) and instrument landing system (ILS)
approaches.  The  pilot ground trainer represented a single-engine general
aviation aircraft.  The subjects' flight  performance capability, achieved through
ground trainer instruction, was evaluated by a flight  check in an instrument-
equipped Cessna 172.  The results of this first stage of investigation  indicate
a positive transfer of training between observed pilot performance in the







Omega/VLF, performance assessment during GATETitle Text
Reiff, H.Author Text
WMO Report on the Field Phase of the GARP Atlantic Trap. Expt.: Sci
Programme, 30 pages (See, N76-17742 08-47).  Royal Netherlands Navy, The
Hague,  1975.
Source Text
GARP Atlantic tropical experiment, omega navigation
system, radio direction finders, wind  direction, wind
measurement, assessments, comparison, data processing,
performance tests,  radiosondes, ships, tropical
meteorology, upper atmosphere, very low frequencies,
Keyword Text
The different windfinding systems used on various GATE ships are briefly
described followed  by an (incomplete) summary of major changes made to
the upper air system during GATE.   The development of Omega VLF






Determination by triangulation of the regions where whistlers emerge
from the ionosphere
Title Text
Rycroft, M. J., Jarvis, M. J., Strangeways, H. J.Author Text
ESA European Sounding Rocket and Science Balloon Activity at High
Latitudes with emphasis on the Intern. Magneto spheric Study (IMS), pages
225-232 (See N75-32532 23-42), 1975.  Department of Physics, Southampton
University (England).
Source Text
triangulation, very low frequencies, whistlers, Canada,
geos satellites (ESA), ground based      control, lower
ionosphere, plasma pause, project planning,
radiogoniometer, ray tracing, satellite  observation,
sonograms, waveforms, whistler recorders
Keyword Text
Observations made on 10 July 1972, using four goniometer (direction-finding)
VLF receivers  in eastern Canada, were analyzed.  The regions where multi
component, two-hop whistlers  emerge from the ionosphere into the earth-
ionosphere waveguide were found by triangulation.   For recordings made
before the total solar eclipse, the L-values of the whistler exit points
determined by triangulation are consistently lower than those determined from
their nose  frequencies.  This discrepancy cannot be fully accounted for by
the effect of the ring current.   To explain it, it is postulated that on this
occasion the electron-density trough in the topside  ionosphere lies at a lower
L-value than that of the plasma pause.  Ray-tracing studies show that,  on the
high-latitude side of the trough, the waves are refracted to higher L-values
before  becoming ducted.  Thus the multi goniometer technique is proving to
be a powerful method for  studying both temporal and spatial variations of the






VHF antenna system AP 200 for air-traffic controlTitle Text
Schiller, M.Author Text
News from Rohde and Schwarz, Vol. 15, No. 68, pages 16-18, 1975.Source Text
air-traffic control, antenna arrays, directive
antennas, VHF antenna system, dipole antennas,
vertically polarized waves, directional patterns,
direction finding, air traffic control, radio detection
Keyword Text
Describes the antenna system AP 200 for tasks related to radio monitoring
which consists  of six logarithmic-periodic dipole antennas of the type HL 001
arranged on a common  mast; it receives vertically polarized waves in the
frequency range of 100 to 156 MHZ.   The prime features of the antenna are
high gain, directional patterns in the horizontal plane  that are independent of
frequency and free of side-lobes, plus the possibility of  minimum-signal
direction finding.  For large radio-detection and DF systems with a large







Security applications of a spectrum analyzerTitle Text
Schrock, C.
Editor:  Jackson, J. S.
Author Text
IEEE, pages vii+200, Aerospace & Electronic Systems Society, University
Kentucky, Lexington, Kentucky,1975. IEEE, pages 154-69, Tektronix
Incorporation, Beaverton, Oregon.
Source Text
security of data, spectral analyzers, spectrum analyzer
techniques, eavesdropping, bugging
Keyword Text
Discusses spectrum analyzer techniques for separating noise signals from
suspect signals  by using variable persistence and special bandwidths;
elimination of illegitimate or  commercial transmitters by using wideband two
or three point proximity measurements;  and detection of a variety of devices
by ultrasonic techniques.  More conventional  direction finding and listening
techniques are touched upon.  Methods of recognizing  tell-tale signs of bugs,
such as AM on FM, harmonic content, instability, and secondary






Ionospheric limitations on radar accuracy at L-bandTitle Text
Wand, R. H.Author Text
Astia Document  (AD)-A013731-TN-1975-28-ESD-TR-75-175, 83 pages, 1975.
Institute of Technology, Lincoln Lab., Lexington, Mass.
Source Text
ionospheric propagation, radar range, ultrahigh
frequencies, auroras, error analysis, ionospheric
electron density
Keyword Text
For a long-range radar system the target range and bearing, as well as the
signal amplitude and  phase, are altered to some degree by the presence of
the earth's atmosphere and ionosphere.   The irregular nature of the
ionosphere controls the extent to which these errors can be predicted  and
compensated for.  The limits on radar metric accuracy imposed by
ionospheric propagation  effects are evaluated with emphasis on an L-band
radar situated near the auroral zone.  Many  of the results are derived from
previous propagation studies conducted at the Millstone Hill  radar facility by
applying appropriate frequency scaling laws.  Estimates are made of elevation
 and range errors associated with the ambient ionosphere and with large-
scale ionospheric  structures (such as the mid-latitude electron density
trough and traveling ionospheric  disturbances).  The amplitude and angle-of-
arrival fluctuations produced by ionospheric  scintillation are considered and
models constructed which are applicable for normal ionospheric  conditions






Scattering of millimeter waves in line-of-sight propagation. Final Report,
1 Aug. 1973 - 31 Mar.  1975
Title Text
Waterman, A. J., Jr.Author Text
Final Report:  Astia Document (AD)-A016448-SU-SEL75-041-AFCRL-TR-75-
0465, 23 pages, 1975.  Stanford University, California  Electronics Labs.,
Hanscom Field, Massachusetts.
Source Text
electromagnetic scattering, millimeter waves, wave
propagation, radio transmission, rain
Keyword Text
Line-of-sight propagation measurements at 34.89 GHz and 11.63 GHz on a
28 km path are  analyzed with particular emphasis on (a) transmissible
bandwidth and (b) the effects of rain.   Bandwidth studies are approached by
measuring the frequency covariance of the 3:1 frequency  ratio employed, and
then using the theory of weak scattering to infer the covariance a signal
fluctuations at lesser frequency separations.  The conclusions reached from
this approach  indicate negligible bandwidth limitations for bandwidths of a few
per cent (300-400  MHZ, at 35  GHz) as a consequence of single scattering
processes; i.e., the inferred frequency covariance  between extremes in the
band should exceed 0.95.  The effects of rain, while showing up  markedly in
attenuation at the higher frequency, do not have other consistently deleterious
 consequences.  Angle-of-arrival jitter is relatively unaffected.  Frequency
covariance is more  erratic during squally weather but tends to rise during






Near-Field Statistics for Diffraction by Thin Anisotropic Random Phase
Screens
Title Text
Whale, H. A.Author Text
Journal of Atmospheric and Terrestrial Physics, vol. 37, pp. 739-750, 1975.Source Text
Keyword Text
The statistics of the spatial spectral functions and the mutual intensity
functions for the field diffracted by a general anisotropic thin random phase
screen are studied.  An anisotropy enhancement effect for the mutual
intensity functions is discussed and it is found that the quasi-periodic
fluctuations in t he spatial spectral functions are much less apparent in the
general case than in the two limiting cases of isotropic and one-dimensional
screens.  A modified distance factor is introduced in connection with the
variations of the scintillation index and the average amplitude of the field as a
function of the distance from the screen.  (Abstract source unknown, formal






Synthesis of antenna arrays with discrete phase shifters for separation of
signals in accordance  with their angle of arrival
Title Text
Abramovich, IU. I., Danilov, B. G.Author Text
Radiotekhnika i Elektronika,  Vol. 20, pages 169-172, January 1975.  Radio
Engineering and Electronic, Physics, Vol. 20, pages, 114-117, January 1975.
Translation: 1975.
Source Text
antenna arrays, current distribution, phase shift
circuits, signal reception, synthetic arrays,
amplitude modulation, antenna design, antenna radiation
patterns, network synthesis,  optimization
Keyword Text





Synthesis of antenna arrays with discrete phase shifters for separation of
signals in accordance with  their angle of arrival
Title Text
Abramovich, Yu. I., Danilov, B. G.Author Text
Radiotekhnika i Elektronika, Vol. 20, No. 1, pages 169-73. Radio Engineering
and Electronic Physics, Vol. 20, No. 1, pages 114-17; January, 1975.
Source Text
antenna phased arrays, directive antennas, synthesis,
discrete phase shifters, effectiveness, optimum arrays,
angles of arrival
Keyword Text
The authors' investigations enable them to develop the mathematical process
enough for synthesis  of arrays with discrete phase shifters, and also to
discover sufficiently high effectiveness of optimum  arrays with discrete phase






HF Phased Array Single RadiolocationTitle Text
Allen, E. M., Rao, P. B., and Thome, G. D.Author Text
Part II, Report No. ECOM-73-0268-F, Contract No. DAAB-07-73-C-0268,
Raytheon Company, Sudbury, Massachusetts, January 1975.
Source Text
Keyword Text
A large circular HF phased array built by Raytheon at Hudson, Colorado has
been used to study some advanced concepts related to the problem of single
site radiolocation (SSL).  Experiments have been conducted using two remote
target transmitters, one located at 67 km (WWV) and the other at 228 km
(Haswell).  This report is devoted to the results obtained with the Haswell
transmitter while the results for WWV were presented in an earlier report.
The study addresses to the following three aspects of the SSL problem: mode
resolution and identification, application of  ionospheric wave modeling, and
multiple mode utilization by a cross correlation technique.  The system
capabilities for mode resolution and identification have been demonstrated
using data from both remote transmitters under variety of ionospheric
conditions.  The wave modeling based on orthogonal system of waves, while
leading to significant improvement for short range radiolocation (e.g., WWV),
offers no advantage with sources at 200 km or beyond presumably due to
rapid spatial decorrelation of the wave spectrum measured at the phased
array.  It was shown that complex mode structure of the signal can be utilized
for radiolocation by cross correlating the observed and synthesized more
structures.  A problem has been encountered, however, in regard to proper
prediction of the relative mode intensities and it warrants further study.







A Method for the Determination of Ionospheric Vertical Profiles Through
Beacon Satellite Measurements
Title Text
Checcacci, P. F., Lombardi, C. and Scheggi, A. M.Author Text




A method is described for the determination of the parameters of an assumed
ionospheric profile from a given measured impulse response function.  In the
considered examples the measured data are simulated by ray tracing
techniques and the least mean square method is applied iteratively to solve
the inverse problem.  Measurements errors and horizontal dependence of the
ionospheric profile are also considered along with the effect of the choice of
the starting values of the assumed profile parameters.  (Abstract source






A Technique for Measuring Bottom Velocity of a Water-Glycerine
Interface Utilizing a  Normal Specific Acoustic Impedance Measurement.
 <NOTE> Technical Memorandum.
Title Text
Everett, Jr, James HenryAuthor Text
University Park Applied Research Lab, Pennsylvania State University.  Report
TM-75-10, 76 pages; January, 1975.
Source Text
acoustic velocity, underwater sound, acoustic
impedance, acoustic refraction, ocean bottom,
mathematical prediction, ocean models, peak values,
glycerols, water, interfaces, angle of arrival, phase
shift, anechoic chambers, wood, water tanks, theses,
anechoic tanks, angle of incidence, NTISDODXA, NTISDODN
Keyword Text
A two-fluid experiment using water and glycerine was conducted to test the
validity of  a new theory for predicting sound speeds in the ocean bottom. The
theory, developed by  D. C. Stickler of this laboratory, predicts a peak near
the critical angle in the normal  specific acoustic impedance versus angle of
incidence curve at the ocean bottom  interface. A study of the shift in this
impedance peak as a function of source frequency  or source height above
the interface leads to an estimate of the critical angle and, thus,  the bottom
velocity.  The investigation yielded results which strongly support the
theoretical expectations.  The impedance peak as well as all the predicted
trends in the  shift of this peak were measured. A systematic 5 deg -6 deg
discrepancy in the location  of the impedance peak was found to exist
between measured and theoretical data.   Numerous possible sources of error
were investigated.  The lateral wave at the  water-glycerine interface was also
observed and photographed. A brief investigation of  the lateral wave






Differential angle of arrival:  Theory, evaluation and measurement
feasibility (atmospheric light  propagation)
Title Text
Fried, D. L.Author Text
Optical Sci. Consultants, Yorba Linda, CA, USA, Radio Science, vol. 10, no.
1, pp. 71-6; January, 1975.
Source Text
atmospheric light propagation, turbulence, differential
angle measurement, two small apertures, atmospheric
turbulence distortion, angle of arrival, theory,
evaluation, measurement feasibility, numerical results,
mean square difference in angle
Keyword Text
The problem of measuring differential angle of arrival through two relatively
small apertures of  variable separation is considered.  The motivation is to
evaluate the practicality of a measurement  program using such a quantity to
observe atmospheric turbulence wavefront distortion effects when  one end of
the link is moving and cannot be tracked precisely.  Theoretical results for the
 mean-square difference in angle of arrival are developed and numerical results
are presented.   Comparison of expected magnitude of effects with available
measurement instrument precision  indicates that the experiment should be
possible, but depends on achieving an RMS single-axis  angle-of-arrival






DF Theory: 2--The Wave-FieldTitle Text
Gething, P. J.  D.Author Text




This is the second in a series of reports concerned with modern techniques of
radio direction finding in the HF band.  The properties of model wave-fields,
produced by the arrival at the DF of two or more rays, are investigated and
various theorems concerning the loci of constant amplitude and constant
phase are proved.  The mathematical theory is illustrated with a number of
computer plots of wave-fields in the horizontal and vertical planes.  For a two-
ray field, the statistical distribution of the normal to a line of constant phase in
the horizontal plane is derived for (a) constant ray amplitudes and (b) Rayleigh-
fading amplitudes.  (Abstract taken from author's summary, technical report,






Trees Performing as Radio AntennasTitle Text
Hoverter, R. T., Ikrath, K. and Kennebeck, W.Author Text




Radio transmission and reception experiments conducted in a tropical jungle
are described.  The performance of conventional whip antennas is compared
with the performance of trees utilized as antennas in conjunction with hybrid
electromagnetic antenna couplers (HEMACs).  The trees were found to out
perform the whip in some cases by up to 20 dB.  (Abstract source unknown,






Rocket borne Instrumentation for the Measurement of Electric Fields -
Paiute Tomahawk  10.312-3.  <NOTE> Scientific Report.
Title Text
Howlett, L. Carl, Bell, Ronald J.Author Text
Logan Space Science Lab, Utah State University .  Air Force Cambridge
Research Labs., Hanscom AFB, Mass.  Defense Nuclear
Agency,Washington, D.C., Report SCIENTIFIC-2-HAES-11-AFCRL-TR-75-
0023, 86 pages; January, 1975.
Source Text
electric fields, aurorae, ionosphere, langmuir probes,
electrostatic analyzers,  photometers, plasma
oscillations, electron spectroscopy, radiation
monitors, spectral  energy distribution, direction
finding, sizes (dimensions), electron flux, atmospheric
 sounding, electron density, ICECAP operation, E
region, F region, NTISDODAF
Keyword Text
The report is primarily concerned with the instrumentation of a Paiute-
Tomahawk rocket  which was launched to measure the magnitude and
direction of electric fields in and over  an auroral arc. In addition, other
instruments aboard made measurements of electron  flux, auroral light






Transient Direction Detector.  <NOTE> Patent ApplicationTitle Text
Huang, Kwang-taAuthor Text
Department of the Navy Washington D.C.  Report PAT-APPL-542 478, 18
pages; January, 1975.
Source Text
detectors, patents, transients, electric power,
transmission lines, direction finding, power lines, PAT-
CL-324-83, patent applications, NTISGPN
Keyword Text
The patent application describes a transient direction detector which indicates
the  occurrence of power line transients and their direction of propagation. The
system is  comprised of current and voltage sensors, a logic and control
circuit which receives the  transient current and voltage sensed and provides
an output to an indicator circuit to show  the direction of any transients on a
power line.  The current sensing circuit receives an  input from an induction
coil on an iron clamp around a power line. The voltage sensing  circuit
receives its input from a voltage sampling transformer directly connected
across  a power line.  The logic and control circuit determines where the
transient occurred by  comparing the polarity received from the transient






Two-channel radio direction finderTitle Text
International Standard Electric Corp.Author Text
International Standard Electric Corp., GB Pat. 1379686; 8 January, 1975.Source Text
loop antennas, monitoring, radio direction-finding, two
loop antennas
Keyword Text
The system employs two loop antennas and a sense antenna with the loop
antennas coupled  to a bearing measuring mechanism and each to an
individual receiver through switching  circuitry.  The system also includes a
signal generator and two artificial antennas with the  circuitry periodically
disconnecting the receivers from their associated loop antennas and  coupling
them to the signal generator or source through the artificial antennas while the
 gain and phase of each receiver are adjusted.  The artificial antennas have
the same  impedance as the loop antennas and in this manner the operation






Hybrid phase/amplitude Monopulse direction-finding receiverTitle Text
Inventor:  Boughnou, T. R., Buss, K. G., Frey, C. E.Author Text
U.S. Navy, US Pat. 3863259; 28 January, 1975Source Text
detector circuits, phase shifters, radio direction-
finding, superheterodyne receivers, sequential Lobing,
hybrid phase/amplitude Monopulse receiver,  pitch
output, yaw output
Keyword Text
A high-speed sequential Lobing direction-finding receiver is disclosed with






Doppler scanning guidance system receiver with Fourier transform
computer
Title Text
Inventor:  Colin, J. M. H.Author Text
International Standard Electric Company, US Pat. 3863055; 28 January, 1975.Source Text
angular measurement, communications applications of
computers, Doppler effect, Fourier  transforms, radio
direction-finding, remote station, predetermined
reference line, transmitting antenna array, Doppler
scanning guidance receiver, Fourier transform computer,
angle computation
Keyword Text
The purpose of the system is to compute the angle between the direction of a







Ionospheric Perturbations and Their Effect on the Accuracy of HF
Direction Finders
Title Text
Jones, T. B. and Reynolds, J. S. B.Author Text
Radio and Electron. Eng. (GB), vol. 45, no. 1-2, pp. 63-73, January-February
1975.
Source Text
radio direction finding, ionospheric electromagnetic
wave propagation, radiowave propagation, HF radio
direction finders, ionospheric perturbations, accuracy,
sources of error
Keyword Text
The principles of high frequency direction finding are briefly described and the
main sources of error in these systems discussed.  The deviations in bearing
produced by traveling ionospheric disturbances (TIDS) are considered in detail
since these errors are particularly difficult to predict and correct.  General
background information on the physics of TID phenomena has been included
and attention given to the source mechanism  and propagation characteristics
of the disturbances.  The paper concludes with a review of some possible
methods for the correction of TID-induced errors and details are given of some
recent investigations of error correction procedures.  (Abstract source





January - FebruaryMonth Text
Ionospheric perturbations and their effect on the accuracy of h.f.
direction finders
Title Text
Jones, T. B., Reynolds, J. S. B.Author Text
University Leicester, UK. Radio and Electronic Engineer, Vol. 45, No. 1-2,
pages 63-73; January-February, 1975.
Source Text
ionospheric electromagnetic wave propagation, radio
direction-finding, radiowave propagation, HF radio
direction finders, ionospheric perturbations, accuracy,
sources of error
Keyword Text
The principles of high frequency direction finding are briefly described and the
main sources of error  in these systems discussed.  The deviations in bearing
produced by traveling ionospheric  disturbances (t.i.d.s) are considered in
detail since these errors are particularly difficult to predict and  correct.
General background information on the physics of t.i.d. phenomena has been
included and  attention given to the source mechanism and propagation
characteristics of the disturbances.  The  paper concludes with a review of
some possible methods for the correction of t.i.d. induced errors  and details






Experimental Study of Heat Transfer on Flat Plate During the Interaction
of Oblique  Shock Wave with Laminar Boundary Layer
Title Text
Kondratev, I. A.Author Text
Foreign Technology Division, Wright-Patterson AFB Ohio.  Report FTD-MT-24-
268-75, 21 pages; January, 1975.
Source Text
laminar boundary layer, supersonic characteristics,
heat transfer, hypersonic  characteristics, flat plate
models, shock waves, interactions, angle of arrival,
model  tests, aerodynamic heating, translations, USSR,
NTISDODAF
Keyword Text





A precision-radio-location system for short and medium ranges
("SYLEDIS")
Title Text
Laurent, P., Nard, G.Author Text
Navigation, Vol. 23, No. 89, pages 18-34; January, 1975.Source Text
correlation methods, radio direction-finding, radio
navigation, radio location system, pseudo random code,
pulse techniques, pulse compression, correlation
Keyword Text
Gives a critical analysis of existing pulse techniques employed in range
measuring equipment.  A  new system, "SYLEDIS", has been developed in
which a technique of pulse compression by  correlation is used.  The
equipment, which is also transistorized, is described in detail.  The function
of correlation, using pseudo-random code, is explained and the technical
characteristics of the system  are given.  Measurements errors due to
equipment are eliminated for constant speed conditions only  small errors
remaining caused by acceleration.  Block schematics are shown for the
interrogator and  responder units together with equipment photographs.  Test






A Novel Procedure for Assessing the Accuracy of Hyperbolic
Multilateration Systems
Title Text
Lee, H. B.Author Text




This paper describes a novel procedure for determining the accuracy of
hyperbolic multilateration systems.  Basically, the procedure links the
conventional accuracy measures (e.g., GDOP) to the moments and products
of inertia of a mass configuration that is easily derived from the system
geometry.  Thus, the problem of determining accuracy measures is reduced
to that of calculating simple moments and products of inertia.  The insight
provided by the procedure makes it possible to derive a variety of useful
approximations for GDOP and other accuracy measures.  (Abstract source






EM Modeling of Aircraft at Low FrequenciesTitle Text
Lin, Yau T. and Richmond, Jack H.Author Text




An efficient computational technique for obtaining scattering cross sections of
electrically small aircraft is presented.  The technique is based on the wire-
grid reaction method.  The aircraft shape is approximated by a grid of thin
wires, leading to a mathematical representation of the aircraft in the form of an
impedance matrix.  The inverted matrix yields the scattering data.  A variety
of wire-grid models were tested.  The results show that with proper choice of
radius of the wire segments, good agreement with experimental data can be
obtained for polarizations parallel to the fuselage axis.  For polarizations
perpendicular to the fuselage axis, only fair agreement was observed.  This
computational technique is used to simulate realistic scattering data, which
serves as input to information processors for target identification.  (Abstract






Propagation Predictions and Studies Using a Ray Tracing Program
Combined with a Theoretical Ionospheric Model
Title Text
Myung, Ki Lee and Nisbet, J. S.Author Text




Radio wave propagation predictions are described in which modern
comprehensive theoretical ionospheric models are coupled with ray-tracing
programs.  In the computer code described, a network of electron density and
collision frequency parameters along a band about the great circle path is
calculated by specifying the transmitter and receiver geographic coordinates
time, the day number, and the 2800-MHz solar flux.  The ray paths are
calculated on specifying the frequency, mode, range of elevation angles, and
range of azimuth angles from the great circle direction.  The current program
uses a combination of the Penn  State MKI E and F region models and the
Mitra-Rowe D and E region model.  Application of the technique to the
prediction of satellite to ground propagation and calculation of oblique
incidence propagation paths and absorption are described.  The implications
of the study to the development of the next generation of ionospheric models
are discussed.  (Abstract source unknown, formal literature, English






Reduction of positional estimate errors in HF hyperbolic position-fixing
systems.
Title Text
Narayana Rao, N.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-11,
No.1, pages 113-114, January 1975. University of Illinois, Urbana-Champaign.
Source Text
radio direction finding, radio navigation, radio
locating
Keyword Text
A simple ionospheric prediction model is employed to determine the reduction
in the  positional estimate errors in hf hyperbolic position-fixing systems
provided by the use of  the model.  Quantitative results of positional estimate
errors before and after the  application of the model to experimental time-






Optimum Position Estimation Using Multiple-Frequency OmegaTitle Text
Ohlson, J. E. and Waylan, C. J.Author Text




The maximum-likelihood estimator of the line of position (LOP) resulting from
K frequencies received from each of two Omega stations for high SNR is
derived.  The estimator takes advantage of interfrequency correlation of phase
uncertainties by modeling them as resulting from phase velocity uncertainties
which are jointly Gaussian with known covariance.  The utilization of Omega
for search and rescue systems is examined.  For this application, the result
of increasing the size of the unambiguous lanes of Omega by addition of a
fourth frequency to the present three-frequency format is examined.  The
results of Monte Carlo simulation, performed for several easily implemented
fourth frequencies, are presented.  The simulation results illustrate the extent
to which lane errors can be expected as a function of various fourth
frequencies, phase velocity uncertainties, and SNR.  (Abstract source






A Statistical Technique for Processing Radio Interferometer DataTitle Text
Papadopoulos, George D.Author Text




The output of a radio interferometer is the Fourier transform of the object
under investigation.  Due to the limited coverage of the Fourier plane, the
reconstruction of the image of the source is blurred by the beam of the
synthesized array.  In this paper, a maximum-likelihood processing technique
is described that uses the statistical properties of the received noise-like
signals.  This technique has been used extensively in the processing of large
aperture seismic arrays.  This inversion method results in a synthesized
beam that is more uniform, has lower sidelobes, and higher resolution than
the normal Fourier transform methods.  The maximum-likelihood method
(MLM) algorithm was applied successfully to very long baseline  (VLB) and
short baseline interferometric data.  (Abstract source unknown, formal






Analysis of a Conformal Receiving Array of Slots in a Perfectly-
Conducting Circular  Cylinder by the Geometrical Theory of Diffraction.
<NOTE> Technical Report.
Title Text
Pathak, P. H.Author Text
Technical Report from:  Columbus ElectroScience Lab., Ohio State University
Report ESL-3735-2, 98 pages; January, 1975.
Source Text
conformal structures, antenna arrays, slot antennas,
cylindrical bodies, direction finding, diffraction,
admittance, matrix theory, electromagnetic radiation,
short circuits, NTISDODXA
Keyword Text
This report deals with an analysis of the voltages received by a conformal
array of  rectangular slots in a circular cylinder when it is illuminated by an
electromagnetic  plane wave.  The received voltages are calculated via an
admittance matrix  formulation; this formulation requires a knowledge of the
array admittance matrix  whose elements contain the external aperture self
and mutual admittances, respectively,  and a matrix whose elements contain
the short circuit modal currents induced in the  slot apertures by the incoming
plane wave.  The induced short circuit currents and the  external mutual
admittances are very simply and accurately found via the geometrical  theory
of diffraction (GTD) Even though the GTD is a high frequency method, the
CTD results employed herein are expected to be quite accurate for cylinders
as small  as three wavelengths in circumference. The analysis given in this
report is based on  the dominant mode approximation for the electric field in
the slot apertures. Numerical  results are presented for the voltages received
by a three or four element slot array as  a function of the angle of arrival (in
azimuth) of the incoming plane wave. Axial,  circumferential and inclined (45
deg) slot arrays are considered.  It appears that such  an array of slots in a







On the Synthesis of Oblique Ray-Path Parameters for a Quasi-Parabolic
Ionospheric Layer
Title Text
Rao, N. NarayanaAuthor Text




Exact algebraic expressions available for the oblique ray path parameters of a
quasi-parabolic ionospheric layer are used to present a systematic procedure
for the synthesis of oblique ionograms for the layer.  (Abstract source
unknown, formal literature, English language,  [reference RAO, 1972, no. 24-






Small VHF direction finder "PA 002" - a new cheap navigational aidTitle Text
Roger, W.Author Text
Rohde & Schwarz, Munchen, West Germany, Funk-Technik, Vol. No. 1-2,
pages 26-9; January, 1975.
Source Text
radio direction-finding, VHF direction finder "PA 002",
navigational aid, Doppler principle
Keyword Text
The new direction finder of Rohde & Schwarz works on the Doppler principle,
fully meeting the  CCIR class B specification.  The display has a large QDR
format with 36 luminous points; aerial  signal pickup is by six dipoles, the
receiver is a double superheat with a X-tall filter in the 1st IF  amplifier of 10.7
MHZ.  The two VHF channels in the 117.5 to 136.5 MHZ range are also X-tall
stabilized.  Numerous illustrations comprise diagrams, explaining the
principle of operation, block  diagram of the complete equipment, brief






Small VHF Direction Finder 'PA 002':  A New Cheap Navigational AidTitle Text
Ruger, W.Author Text
Funk-Tech. (Germany), no. 1-2, pp. 26-9, January 1975.Source Text
Keyword Text
The new direction finder of Rohde and Schwarz works on the Doppler
principle, fully meeting the CCIR Class B specification.  The display has a
large QDR format with 36 luminous points: aerial signal pickup is by six
dipoles, the receiver is a double superheat with an X-TAL filer in the first IF
amplifier of 10.7 MHz.  The two VHF channels in the 117.5 to 136.5 MHz
range are also X-TAL stabilized.  Numerous illustrations comprise diagrams,
explaining the principle of operation.  Block diagram of the complete
equipment, brief technical data table and two photographs.  (Abstract source
unknown, formal literature, German language/Germany, radio direction-finding,
VHF direction finder, PA 002, navigational aid, Doppler principle, [reference






An analysis of aircraft L-band beacon antenna patternsTitle Text
Schlieckert, G. J.Author Text
ISSUING ORGANIZATION:  MIT, Lexington, MA, page 115; 15 January, 1975.Source Text
aircraft, antenna radiation patterns, microwave
antennas, mobile antennas, radio  direction-finding,
aircraft L-band beacon antenna patterns, antenna gain
values, scale model aircraft,  airframe structural
members, radiation Lobing patterns, performance
Keyword Text
Radiation patterns are examined for antennas mounted on aircraft ranging
from small,  single-engine, general aviation aircraft to the Boeing 747.  The
data analyzed consist of  antenna gain values taken in two degree steps over
a spherical surface centered at the  antenna location.  Data from three
representative scale model aircraft are studied in detail  and show the effects
of various airframe structural members on the radiation Lobing  patterns and
the relative performance of the antennas located at a number of positions on
each model.  Landing gear and flaps complicate the Lobing structure but do
not introduce  many more low gain values.  In general, antennas mounted
forward of the leading edge  of the wing and on the fuselage bottom line center
(not too close to nose wheel) provide the  best overall performance.  As an
aircraft maneuvers, antenna performance is degraded  in direct relationship






Theory of Scalloping Amplitude Errors in Standard VOR Bearing
Indications
Title Text
Sengupta, D. L.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-11, no.
1, pp. 86+, January 1975.
Source Text
Keyword Text
A rigorous theory is developed for the course scalloping amplitudes observed
in the bearing indications of an airborne standard VOR receiver in the
presence of multipath signals.  The VOR transmitting antenna pattern
characteristics, the scattering properties of the multipath source, and the
effects of ground reflection are all built into the theory so that their combined
effects on the scalloping may be quantitatively investigated.  The analysis
assumes that the VOR receiver characteristics are ideal.  (Abstract source






Theory of scalloping amplitude errors in standard VOR bearing
indications
Title Text
Sengupta, D. L.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-11, No.
1, pages 86-93; January, 1975. University Michigan, Ann Arbor, MI.
Source Text
radio direction-finding, radio navigation, errors,
standard VOR bearing indications, course scalloping
amplitudes, airborne receiver, multipath signals,
transmitting antenna pattern characteristics,
scattering properties, ground reflection
Keyword Text
A rigorous theory is developed for the course scalloping amplitudes observed
in the bearing  indications of an airborne receiver in the presence of multipath
signals.  The VOR transmitting  antenna pattern characteristics, the
scattering properties of the multipath source, and the effects of  ground
reflection are all built into the theory so that their combined effects on the
scalloping may be  quantitatively investigated.  The analysis assumes that






An Improved Real-Time Interactive OTH-B Radar Display System for
Track-While-Scan Operation
Title Text
Zavoli, W. B. and Elpel, E. A.Author Text
Technical Report 26, SRI Project 8727, Contract N00014--70-C-0413(NR088-
047), Stanford Research Institute, Menlo Park, California, January 1975.
Source Text
Keyword Text
An interactive radar display system has been developed and successfully
used during real-time OTH-B radar experiments.  The basic display system is
described elsewhere.  This report details major improvements made to the
display system.  These improvements include: (1) increased sensitivity and
reduced eye fatigue provided by a refinement in the detection display format;
(2) increased automation in the procedure for inputting the positions of newly
detected targets; (3) increased automation in the formation and continuation
of tracks; (4) multipath identification aids; (5) an alternative animated intensity
detection display format (implemented and tested but not yet integrated into
the real-time OTH-B system).  With these improvements, most of the
mechanical procedures and low-level decision making involved in detection
and tracking have been automated, enabling the operator to devote his full
attention to the essential functions of detection, supervision, and overall
situation decision making.  This approach of using both human and computer
in decision-making capabilities has been termed semiautomated to
distinguish it from either the manual or automated approach.  The
semiautomated approach is summarized in light of possible operational OTH-
B requirements.  It is pointed out that, although a fully automatic detection,
tracking, and data-management system is desirable, none have yet shown
the required degree of performance.  The semiautomatic system described
here is proposed as an efficient alternative to a fully manual system and the
necessary reliable backup for a fully automatic system.  (Authors' abstract,






Adaptive angle trackingTitle Text
Brennan, L. E., Reed, I.  S.Author Text
ISSUING ORGANIZATION:  Technology Service Corporation, Santa Monica,
CA, page 83; February, 1975.
Source Text
adaptive systems, antenna phased arrays, jamming, radar
antennas, radar theory,  tracking, phased array
antennas, external noise environment, symmetrical pairs
of array elements,  radar arrays, jamming environment,
maximization of likelihood function, adaptive angle
tracking
Keyword Text
Studies angle tracking with phased array antennas in an external noise
environment using  an approach based on maximization of the likelihood
function and an approach based on  the use of symmetrical pairs of array
elements.  The results of this study are applicable  generally to arrays of
sensors for measuring the angle of arrival of incident radiation, and  emphasis






A Coning Angle Sensor for Spin Stabilized Spacecraft.  <NOTE>
Technical Report.
Title Text
Brookman, A. K., Earwicker, P. G.Author Text
Technical Report from: Defense Research Information Centre, Orpington
(England).  Royal Aircraft Establishment Farnborough (England).  Report RAE-
TR-75011-DRIC-BR-46618, 19 pages; February, 1975.
Source Text
direction finding, spin stabilization, attitude
indicators, angles, spacecraft, solar ,sun sensors,
solar simulators, slits, optical apertures, coning
angles, NTISDODXA,  NTISDODSD
Keyword Text
A sensor is described which measures the spin axis position in body axes of
a spin  stabilized satellite, using the sun as an external reference. The theory
of the sensor is  presented, together with some analysis of the effects of
errors in the principal  parameters.  Results for a prototype sensor are
discussed and it is concluded that they  are generally satisfactory, but that a
proper assessment cannot be made due to test gear  limitations, the sun






Radio navigation (annual survey)Title Text
Freiesleben, H. C., Weber, O.Author Text
VDI Zeitschrift, Vol. 117, No. 2, pages 95-100; February, 1975.Source Text
inertial navigation, radio navigation, reviews,
navigation via satellites, inertia navigation,
integrated systems, surface navigation,  landing
systems, collision protection, navigation in space
Keyword Text
Discusses radiolocation systems, navigation via satellites, inertia navigation,
integrated systems,  surface navigation, landing system, collision protection






DF Theory: 3--The InstrumentTitle Text
Gething, P. J. D.Author Text




This is the third in a series of reports concerned with modern techniques of
radio direction finding in the HF band.  Some aspects of the design of DF
arrays for the resolution of multi-component wavefields are considered.  The
effects of various forms of site error on measurements of azimuth and
elevation angles are discussed.  (Abstract source unknown, technical report,






Arrangement for an automatic resetting system for microwave antennasTitle Text
Inventor:  Morz, G.Author Text
Licentia Patent-Verwaltungs GmbH, US Pat 3864683; 4 February, 1975.Source Text
comparators (circuits), microwave antennas, radio
direction-finding, waveguide couplers, automatic
resetting system, microwave antennas, transition,
antenna exciter, waveguide,  mode coupler, comparator
circuit, deviation signals
Keyword Text
The improvement comprises a transition between the antenna exciter cross
section and a  waveguide with a square cross section:  a mode coupler for
separating the deviation  information in the received signal from the useful







System and process for locating sources of radiationTitle Text
Inventor:  Olive, G. A.Author Text
US Pat. 3864681; 4 February, 1975.Source Text
communications applications of computers, phase
measurement, radio direction-finding, radio
transmission, receiver sites, phase difference, phase
detectors, data processor,  vehicle location system
Keyword Text
A system for determining the coordinate location of a vehicle through radio
transmission  comprises a plurality of receiver sites at known coordinate
locations each having  antenna-couplers providing signals whose phase
difference is approximately linearly  related to the azimuth angle of the
received signal; phase detectors for each receiver site  to provide a binary
expression linearly related to the phase difference and a data processor
programmed to determine the coordinates of the radiation source from the






Computer Algorithms Useful for Determining a Subsurface Electrical
Profile via High Frequency Probing
Title Text
Lager, D. L. and Lytle, R. J.Author Text
Report No. UCRL-51748, Contract No. W-7405-Eng-48, University of
California, Livermore, California, 13 February 1975.
Source Text
Keyword Text
The data inversion algorithms developed in the last few years by investigators
in the field of x-ray tomography for producing 3-D reconstructions of the
human head and torso from 2-D projects have been applied to the problem of
determining the structure of the ground between a pair of drill holes.  The
"projections" are made by probing the ground at high frequencies and
recording the magnitude and phase of the received signal for various positions
of transmit and receive antennas.  The region between the holes was divided
into rectangular zones (like a checkerboard) and several algorithms were
applied to assign appropriate values of electrical permittivity and skin depth to
each zone.  The three most successful algorithms to date have been modified
versions of the tomographer's ART (algebraic reconstruction technique), SIRT
(simultaneous iterative reconstruction technique), and BPT (back projection
technique).  Results are presented to show the ability of the algorithms to
resolve various-sized simulated anomalies that are analogous to voids and ore
bodies.   Finally, the results of experimental measurements are presented.






A Problem of Radio Direction Finding Supported  by ComputersTitle Text
Nixdorff, K.Author Text
Frequenz (Germany), vol. 29, no. 2, pp. 30-3, February 1975.Source Text
Keyword Text
A method is given to determine azimuth and elevation of each wave for
simultaneous incidence of three waves of equal frequency.  The method is
based on Baur's wave detector.  (Abstract source unknown, formal literature,






A problem of radio direction finding supported by computersTitle Text
Nixdorff, K.Author Text
Frequenz, Vol. 29, No. 2, pages 30-3; February, 1975.  Hochschule
Bundeswehr Hamburg, West Germany.
Source Text
radio direction-finding, computers, azimuth, elevation,
simultaneous incidence of three  waves, Baur's wave
detector
Keyword Text
A method is given to determine azimuth and elevation of each wave for
simultaneous  incidence of three waves of equal frequency.  The method is






Problem associated with computer-aided radio direction finding.Title Text
Nixdorff, K.Author Text
Frequenz, Vol. 29, No. 2, pages 30-33, February 1975. Hochsch der
Bundeswehr, Hamburg, Germany.
Source Text
radio direction findingKeyword Text
A method is given to determine azimuth and elevation of each wave for
simultaneous  incidence of three waves of equal frequency.  The method is










Frequenz, Vol. 29, pages 30-33, February 1975.  Author employed:
Hochschule der Bundeswehr, Hamburg, West Germany.
Source Text
azimuth, computerized simulation, elevation angle,
radio direction finders, block diagrams,  computer
programs, conformal mapping, nonlinear equations, wave
interaction
Keyword Text
A method based on Baur's (1960) wave analyzer is proposed for determining
azimuth and  elevation of three simultaneously arriving waves of equal
frequency.  Baur's method for two  equal-frequency waves consisted in first
eliminating the non-relevant unknowns and then solving  the remaining
complex, nonlinear equation containing azimuth and elevation of the incident
waves by a linear conformal mapping in which the unknowns are determined
numerically as  the coordinates of the intersection points of circles and lines.
The basic idea of the present  extension of this method consists in
eliminating azimuth and elevation of two of the waves, and  then solving for the
azimuth and elevation of the remaining wave by a conformal mapping







Analysis of Discrete Oblique Ionogram Traces in Sweep-Frequency Sky-
Wave High Resolution Backscatter
Title Text
Rao, N. N.Author Text
Radio Science, vol. 10, no. 2, pp. 149-153, February 1975.Source Text
Keyword Text
A method is presented for the analysis of discrete oblique ionogram traces
observed in high resolution sweep-frequency sky-wave backscatter technique
to obtain quasi parabolic ionospheric layer parameters.  The method employs
three data points on the oblique ionogram with one of the data points being
the point of coincidence of the oblique ionogram trace with the leading edge of
the backscatter.  The method is applied to the analysis of an experimental
oblique ionogram trace and the validity of the results is examined.  (Abstract






A large-scale traveling ionospheric disturbance of polar originTitle Text
Rao, N. N.Illinois, University, Urbana, III.Author Text
Planetary and Space Science, Vol.  23, pages 381-384, February 1975.  Navy-
supported research, 1975.
Source Text
atmospheric models, ionospheric electron density, polar
regions, ray tracing, synoptic  measurement, traveling
ionospheric disturbances, azimuth, elevation angle,
monitors, plasma  frequencies, radio direction finders,
remote sensors
Keyword Text
Measured direction of arrival variations of 8 MHZ signals along a path nearly
parallel to the  direction of travel of a large-scale traveling ionospheric
disturbance of polar origin are  compared with those computed by ray tracing
through an analytical model for the disturbance  deduced from simultaneous
ionospheric observations.  The results of the comparison and the  wide
geographic extent of the disturbance suggest the feasibility of using remotely






Terminal Ballistic Characterization of a 20mm Plastic Frangible
Projectile. <NOTE>  Final  Report. Mar-Nov 74
Title Text
Rawls, Jeffrey D.Author Text
Air Force Armament Lab, Eglin AFB Florida. Report AFATL-TR-75-35, 36
pages; February, 1975.
Source Text
projectiles, terminal ballistics, aircraft guns, angle
of arrival, disks, firing, tests  (ordnance),
fragments, frangible, impact tests, machine guns,
plastic properties, projectiles, ricochet, sand,
velocity ,NTISDODXD
Keyword Text
Tests were conducted to determine the terminal ballistic characteristics of a
20mm plastic  frangible projectile when fired into loose Eglin sand. The
distribution and velocities of  reflected platelets are presented for various






High Altitude Navigation System Study. Volume II. System Configuration
Trade Studies  Report.  <NOTE> Final Report. Jun 74-Mar 75
Title Text
Aldrich, Douglas H., Feavearyear, John E., Toda, Norman F.Author Text
IBM Federal Systems Division, Owego, N.Y.  Space and Missile Systems
Organization, Los Angeles, Calif., Report IBM-74-L74-H5-SAMSO-TR-75-72-
Vol-2, 46 pages; March, 1975.
Source Text
space navigation, interferometers, configuration
management, high altitude, navigation  computers,
direction finding, Kalman filtering, Monte Carlo
method, autonomous navigation, high altitude navigation
systems, NTISDODAF
Keyword Text
This report describes the system configuration trade studies analyses,
defines critical  system parameters, documents the results and selects a
high altitude navigation system  concept.  During this Task 1 effort two basic
system configurations were analyzed and  trier sensitivity to landmark
parameters and tracking schedule established.  The first of  these
configurations is based on the Interferometric Landmark Tracker (ILT) studied
and  tested under the Autonomous Navigation Technology ANT Contracts; the
second  configuration adds a passive ranging capability to the ILT. These
systems are described  in Section 2.0.  The results obtained using a
covariance analysis program are presented  in Section 3.0 and indicate the
feasibility of the Passive Ranging Interferometer Sensor  (PRAIS) concept.







An Investigation of Oblique Perforation of Metallic Plates by Projectiles.
<NOTE>  Interim Scientific Report. 1974-75
Title Text
Awerbuch, J., Bodner, S. R.Author Text
Technion - Israel Institute of Technology, Haifa Department of Materials
Engineering.  Air Force Office of Scientific Research, Arlington, Va.,
European Office of Aerospace, Research, FPO New York 09510., Report
MED-48-SCIENTIFIC-6-AFOSR-TR-75-0717, 38 pages; March, 1975.
Source Text
projectiles, metal plates, perforation, target
strength, aluminum alloys, terminal ballistics, impact
tests, angle of arrival, ballistic testing, aluminum,
Israel aluminum alloy 6061, NTISDODAF
Keyword Text
An experimental and analytical study was performed on the mechanics of
oblique  perforation of projectiles in metallic plates. The purpose was to
determine the dependence  of the velocity drop on the angle of impact for
prescribed mechanical and physical  properties of the projectile and the target
plate. The ballistic experiments were carried  out with 0.22 inch caliber lead
bullets on target plates of commercially pure aluminum  and an aluminum
alloy which ranged from 2.0 to 6.0 mm in thickness.  Transient
measurements were taken which included high speed photographs of the
perforation  process. The theoretical model that had been developed
previously by the authors for the  case of normal perforation was modified to






Correlation function and spikes of range noiseTitle Text
Basalov, F. A., Ostrovityanov, R. V.Author Text
Radiotekhnika i Elektronika, Vol. 20, No. 3, pages 644-6.  Radio Engineering
and Electronic Physics, Vol. 20, No. 3, pages 123-4; March, 1975.
Source Text
correlation theory, distance measurement, measurement
errors, noise, radar measurement, errors, radar,
correlation function, angular noise spikes, range noise
Keyword Text
Radar measurement of the range of spatially extended objects is
accompanied by errors due to the  fluctuations of the time delay of the signal,
i.e., due to the range noise appearing during mutual  displacement of the
object and the radar system.  The present communication shows that the
results  obtained (ibid., vol. 19, no. 2, Russian p. 431, [1974]) for determining
the correlation function and  angular noise spikes in direction finding of such







Error Performance of Two-Channel Phase-Measurement SystemsTitle Text
Batchelor, D. B.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-11, No.
2, pp. 130+, March 1975.
Source Text
Keyword Text
The problem of measuring a constant phase difference between two sinusoids
which have been corrupted by two additive noise processes is investigated.
For the case in which both noise processes are Gaussian and the signal-to-
noise ratio is high, the variance of the time-averaged phase-difference
estimate is found as a single integral over the noise power spectral densities
and cross spectral density.  Arbitrary cross correlation is allowed between the
two noise processes.  Two cases of practical interest are considered:  (1) the
noise processes have identical, rectangular power spectral densities and are
statistically independent; (2) an idealized radio direction finding situation in
which two spatially separated sensors are immersed in an isotropic, planar
noise field.  For the statistically independent case, a universal curve is
presented which permits determination of phase-estimate standard deviation
for arbitrary signal-to-noise ratio and for a wide range of bandwidths and
integration times.  (Abstract source unknown, formal literature, English






Error performance of two-channel phase-measurement systemsTitle Text
Batchelor, D. B.Author Text
IEE Transactions on Aerospace and Electronic Systems, Vol. AES-11, No. 2,
pages 130-6; March, 1975.  University Maryland, College Park, MD.
Source Text
measurement errors, measurement systems, noise, phase
measurement, signal detection, Gaussian power spectrum,
two channel phase measurement systems, error
performance, two additive  noise processes, time
averaged phase difference estimate, arbitrary cross
correlation, rectangular  power spectral densities,
radio direction finding situation, isotropic planar
noise field, phase estimate standard deviation
Keyword Text
The problem of measuring a constant phase difference between two sinusoids
which have been  corrupted by two additive noise processes is investigated.
For the case in which both noise processes  are Gaussian and the signal-to-
noise ratio is high, the variance of the time averaged phase difference
estimate is found as a single integral over the noise power spectral densities
and cross spectral  density.  Arbitrary cross correlation is allowed between
the two noise processes.  Two cases of  practical interest are considered:  1)
the noise processes have identical, rectangular power spectral  densities and
are statistically independent; 2) an idealized radio direction finding situation in
which  two spatially separated sensors are immersed in an isotropic planar
noise field.  For the statistically  independent case, a universal curve is
presented which permits determination of phase estimate  standard deviation







Angle-of-Arrival Estimation Using an Adaptive Antenna ArrayTitle Text
Berni, A. J.Author Text




A direction-finding technique is presented that is capable of simultaneously
estimating the arrival angles of multiple signals.  Pulsed as well as
continuous signals can be handled with the signal form only approximately
specified.  An adaptive antenna array is used as a processing device in the
estimation technique.  The effect off input signal and feedback loop
parameters upon estimate bias is discussed.  (Abstract source unknown,
formal literature, English language, radio direction finding, angle of arrival
estimation, adaptive antenna array, processing device, feedback loop






Angle-of-arrival estimation using an adaptive antenna arrayTitle Text
Berni, A. J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-11, No.
2, pages 278-84; March, 1975.  Ohio State University, Columbus, Ohio.
Source Text
antenna arrays, radio direction-finding, direction
finding, angle of arrival estimation, adaptive antenna
array, processing device, feedback loop parameters
Keyword Text
A direction-finding technique is presented that is capable of simultaneously
estimating the arrival  angles of multiple signals.  Pulsed as well as
continuous signals can be handled with the signal form  only approximately
specified.  An adaptive antenna array is used as a processing device in the
estimation technique.  The effect of input signal and feedback loop






High-Resolution Imaging of Tropospheric Radio ScatterersTitle Text
Bures, K. J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol.  AES-11, no.
2, pp. 137+,  March 1975.
Source Text
Keyword Text
A two-dimensional matched filter technique is described for processing the
signal from a pulsed coherent troposcatter link to obtain high crosspath
resolution "maps" showing the relative positions of individual scatterers.  For a
typical tropolink (station displacement 200 km; midpath beam half width 2
km; wavelength 0.3 meters) crosspath resolution is about 4.5 meters under
perfect conditions.  Vertical resolution is inversely proportional to scatterer
height, but even for wide bandwidth signals is never better than hundreds of
meters.  Slight velocity mismatches between the signal and filter degrade
crosspath resolution considerably so that the scatterers' velocity must be
known accurately a priori.  Crosspath resolution is relatively insensitive to
mismatch in signal and filter record lengths.  Random fluctuations of the
velocity of a scatterer seriously degrade crosspath resolution.  For the typical
tropolink parameters and with a 10 m/s scatterer crosspath velocity and a 0.2
m/s standard deviation fluctuation, the cross path resolution degrades by an
order of magnitude.  It is concluded that the matched filter imaging scheme
will produce images of individual scatterers if specific atmospheric conditions
exist.  The best results are obtained if the received signal comes from a
single scattering layer at a known height, with scatterers moving at a known
constant horizontal velocity, with no along-path or vertical components.  Such
a layer would be observed during night time or early morning when convective
and mixing processes are at a minimum.  (Abstract source unknown, formal






Statistical analysis of sum-difference direction finding systems with
instantaneous signal normalization.
Title Text
Chapurski, I. V. V.Author Text
Radioelektronika, Vol. 18, pages 106-109, March 1975.Source Text
radio direction finders, signal processing, statistical
analysis, amplitudes, correlation, finite difference
theory, volt, ampere characteristics
Keyword Text
The signal processing in a single-pulse direction finder with the aid of the sum-
difference  technique is examined, assuming that the device is provided with
an instantaneous AGC (IAGC)  so that the amplitude characteristic of the
sum canal has a linear portion under the action of the  IAGC.  The
expressions for the mathematical expectation of the output voltage and the
correlation function are shown to be valid for arbitrary values of the IAGC
relative threshold.   The cases where this relative threshold tends to zero and






Statistical Analysis of Sum-Difference Direction-Finding Systems with
Instantaneous Normalization of the Signal
Title Text
Chapurskii, V. V.Author Text
Izv. vuz Radioelek tron. (USSR), vol. 18, no. 3, pp. 106-9, March 1975.Source Text
Keyword Text
Examines the sum-difference method of signal processing in a monopulse
direction-finding system, assuming that the system processes an
instantaneous A.G.C. capability.  In addition, it is also assumed that the
amplitude response of the sum channel, during the A.G.C. action, has a
linear part.  For the case of normal stationary processes at the  inputs of the
sum-difference channels, the results obtained can be applied for the bearing
analyses of complex spatial targets in noise.  Formulae are derived for the
spectral density, fluctuation characteristics, mathematical expectation and for
the correlation function.  In the latter two cases, the formulae are valid for any
value of the A.G.C. threshold.  (Abstract source unknown, formal literature,






Statistical analysis of sum-difference direction-finding systems with
instantaneous  normalization of the signal.
Title Text
Chapurskii, V. V.Author Text
Radioelektronika, Vol. 18, No. 3, pages 106-9; March, 1975.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction-finding, signal processing, statistical
analysis,sum difference direction finding system,
statistical analysis, instantaneous normalization  of
the signal, signal processing, Monopulse
Keyword Text
Examines the sum-difference method of signal processing in a Monopulse
direction-finding  system, assuming that the system processes an
instantaneous a.g.c. capability.  In addition,  it is also assumed that the
amplitude response of the sum channel, during the a.g.c. action,  has a linear
part.  For the case of normal stationary processes at the inputs of the  sum-
difference channels, the results obtained can be applied for the bearing
analyses of  complex spatial targets in noise.  Formulae are derived for the
spectral density, fluctuation  characteristics, mathematical expectation and
for the correlation function.  In the latter two  cases, the formulae are valid for






APOLLO Experience Report: The AN/ARD-17 Direction-Finding SystemTitle Text
Chase, William R. and Middleton, William A.Author Text




This report contains a statement of the operational philosophy and
requirements leading to the development of the AN/ARD-17 direction-finding
system.  The technical problems encountered and the solutions devised in
the AN/ARD-17 development are discussed.  An evaluation of the system
under actual operational conditions is included.  (Abstract source unknown,






Distributions of Multipath Delay Spread and Average Excess Delay for
910-MHz Urban Mobile Radio Paths
Title Text
Cox, D. C. and Leck, R. P.Author Text




Distributions of average excess delay and delay spread for Gaussian wide-
sense stationary uncorrelated scattering channels associated with 100 small
scale areas at different locations within a 2 x 2.5-km region of New York City
are presented.  For delay spread the mean is 1.3 µs, the standard deviation is
0.6 µs, the maximum value observed is 3½ µs, and 10 percent of the areas
exceeded 2½ µs; for average excess delay the mean  is 1.1 µs, the standard
deviation is 0.9 µs, the maximum is 4 µs, and 10 percent of the areas
exceeded 2 µs.  The region is representative of the heavily built-up areas of
many large cities in the United States.  (Authors' abstract, formal literature,






HF/DF Techniques InvestigationTitle Text
Ernst, E. W., Dyson, J. D. and Rao, N. N.Author Text
Report No. ECOM-74-0540-2, Contract No. DAAB07-74-C-0540, University of
Illinois, Urbana, Illinois, March 1975.
Source Text
Keyword Text
Studies and investigations of HF interferometer radio direction finding and
radiolocation systems are being conducted.  A description and summary are
given of the multiple transmitter experiments executed during this year.
Averaged results of a TID spatial coherence study involving data collected in
these multiple transmitter experiments are tabulated.  One method of SSL
multiple corrugation TID parameter determination which does not require
Doppler frequency shift information is proposed and demonstrated using
simulated data.  The expanded interferometer system to evaluate a method
for mode resolution is being constructed.  The new antennas have been
fabricated and tested; the antenna cables are in place.  Installation of the
remaining units of the system is planned for the next period.  (Abstract






DF Theory: 4-Resolution of the Wave-FieldTitle Text
Gething, P. J. D.Author Text




This is the fourth in a series of reports concerned with modern techniques of
radio direction finding in the HF band.  Various possible methods for the
resolution of a wave-field into its component rays and for the determination of
the ray parameters are considered.  The ability to resolve the field is found to
depend on several physical factors and on the nature of the signal processing
scheme.  Wavefront analysis, i.e., the computer analysis of digital amplitude
and phase measurements, is shown to be an attractive and powerful







Simultaneous Measurements of the Frequency and Bearing of HF Radio
Waves
Title Text
Jones, T. B., Kantarizis, E. and Morgan, A. D.Author Text
Proc. Inst. Electr. Eng. (GB), vol. 122, no. 3, pp. 241-4, March 1975.Source Text
Keyword Text
The presence of traveling ionosphere disturbances (TIDs) at the reflection
point of HF radio waves, propagated at oblique incidence has been monitored
by means of a Doppler-frequency sounder.  The bearing error measured by a
direction finder at one end of the oblique path is shown to be correlated with
the TID activity at the path mid-point.  The magnitudes of the bearing errors
have been calculated from the Doppler observations, and these are shown to
be in good agreement with those observed experimentally using the direction
finder.  The errors caused by the traveling disturbances are an order of
magnitude greater than the instrumental accuracy of the direction finder.
Correction of these errors is therefore essential before the inherent precision
of modern HF direction finders can be realized.  (Abstract source unknown,






Simultaneous measurements of the frequency and bearing of h.f. radio
waves
Title Text
Jones, T. B., Kantarizis, E., Morgan, A. D.Author Text
Proceedings of the Institution of Electrical Engineers, Vol. 122, No. 3, pages
241-4; March, 1975.  University, Leicester, UK.
Source Text
Doppler effect, frequency measurement, ionospheric
electromagnetic wave propagation, radio  direction-
finding, high frequency radio waves, Doppler frequency
sounder:  simultaneous measurements, frequency and
bearing, traveling ionospheric disturbances, direction
finder, bearing errors
Keyword Text
The presence of traveling ionosphere disturbances (t.i.d.s) at the reflection
point of h.f. radio waves,  propagated at oblique incidence, has been
monitored by means of a Doppler-frequency sounder.  The  bearing error
measured by a direction finder at one end of the oblique path is shown to be
correlated  with the t.i.d. activity at the path mid-point.  The magnitudes of the
bearing errors have been  calculated from the Doppler observations, and these
are shown to be in good agreement with those  observed experimentally using
the direction finder.  The errors caused by the traveling disturbances  are an
order of magnitude greater than the instrumental accuracy of the direction
finder.  Correction  of these errors is therefore essential before the inherent






Characteristics of Body-Mounted Antennas for Personal Radio SetsTitle Text
King, H. E.Author Text




The development of a multiturn loop antenna for a police officer's personal
radio set is described.  The antenna is small, low profile, lightweight, with
dimensions of 2.7 x 2.7 x 0.7 in high (1.06 x 1.06 x 0.28 cm), and is tunable
over the 150- to 170-MHz band.  VSWR and radiation  patterns are presented
with the antenna mounted on a man's shoulder.  The shoulder-mounted
antenna characteristics are described with conditions where the man is in
standing, stooping, and prone positions, with various head and arm
movements, and with light and heavy clothing.  Radiation patterns are
referenced to a 6-inch helical whip commonly used by police officers.
Radiation patterns also indicate body absorption loss for loop and whip
antennas mounted at waist level as compared with shoulder levels.  The
instantaneous bandwidth is 1.4 MHz for a VSWR ≤ 3:1.  A dual-frequency
model for use in a two-frequency push-to-talk mode, is also shown to be







A circular active reflector antenna /CARA/, energy distribution
calculations and an experimental test.
Title Text
Knight, L. V.  Barry, G. H.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-23, pages 228-
236, March 1975.    Author Knight employed:  Brigham Young University,
Provo, Utah; Author Barry employed:  Barry Research Corp., Palo Alto, Calif.
Source Text
antenna radiation patterns, directional antennas,
omnidirectional radio ranges, phased arrays,
reflectors, aircraft detection, boresights, high
frequencies, multiple beam interval scanners, radio
direction finders
Keyword Text
The circular active reflector antenna (CARA) has bee proposed as a means of
achieving large  apertures in the high-frequency spectrum at much lower cost
levels than can be realized by  conventionally designed arrays when
simultaneous omniazimuth beams must be provided.  The  energy distribution
in a CARA array is discussed, giving attention to the effect of pickup  element
backscreens for focal point antenna directivity.  Effects of the elevation angle
and  pickup/reradiating element spacing are also considered and an






Autonomous navigation preparations for future unmanned space
missions
Title Text
Kohlhase, C. E.Author Text
Journal of the Institute of Navigation, Vol. 22, No. 1, pages 16-34; 1975.
Navigation Systems Group, Jet Propulsion Lab., Pasadena, CA.
Source Text
aerospace applications of computers, radio direction-
finding, radio navigation, space  vehicles, un-manned
space missions, identification, onboard navigation,
onboard flight computer, software algorithms,
autonomous navigation system, trajectory control,
landing, surface  roving, docking, narrow angle optics,
charged coupled device area array image sensors
Keyword Text
Examines existing techniques for spacecraft navigation by describing the
basic elements  of the Mark-I and II navigation technologies.  The remainder of
the paper deals with  denfification of criteria which necessitate onboard
navigation, and with promising  solutions now under consideration.  An
attractive solution is proposed which utilizes  narrow-angle optics, a charge-
coupled device area-array image sensor, a small advanced  onboard flight
computer, and a simplified set of software algorithms.  The proposed
autonomous navigation system does not address all mission optics, but
focuses primarily  on precision approach trajectory control and adaptive
science instrument pointing for  asteroid, cometary, and outer planet satellite
missions.  Excluded mission options include  landing, surface roving, and






Direction-Finding Characteristics of Autotrack Monopulse Systems with
a Single-Channel HF Compensator
Title Text
Lazutkin, B. A.Author Text
IZV. vuz Radioelek tron. (USSR), vol. 18, no. 3, pp. 99-101, March 1975.Source Text
Keyword Text
This paper examines the efficiency of employing a single-channel HF
compensator for reducing the side-lobes of the bearing characteristics of
autotrack monopulse systems  employing sum/difference signal processing
and signal amplitude ranging in the same plane.  Two particular cases are
investigated.  The first, the return signal across the antenna aperture is due to
a single source, displaced by an arbitrary angle, with respect to the false
equisignal direction; in the second, the return signal is due to two
independent point sources, displaced in space by a certain angle.  The
results show that in the latter case, the bearing characteristics of the system
become deformed.  (Abstract source unknown, formal literature, Russian
language, radio direction-finding, single channel HF compensator, autotrack






Direction finding characteristics of single-pulse automatic tracking
systems with  single-channel high-frequency compensator.
Title Text
Lazutkin, B. A.Author Text
Radioelektronika, Vol.18, No. 3, pages 99-101, March 1975.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text






Direction-finding characteristics of autotrack Monopulse systems with a
single-channel h.f.  compensator
Title Text
Lazutkin, B. A.Author Text
Radioelektronika,  Vol.18, No. 3, pages 99-101, March, 1975.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction-finding, single channel HF compensator,
autotrack Monopulse systems
Keyword Text
Examines the efficiency of employing a single-channel h.f. compensator, for
reducing the  side-lobes of the bearing characteristics of autotrack Monopulse
systems, employing  sum/difference signal processing and signal amplitude
ranging in the same plane.  Two  particular cases are investigated:  in the
first, the return signal across the antenna aperture  is due to a single source,
displaced by an arbitrary angle, with respect to the false  equisignal direction;
in the second, the return signal is due to two independent point  sources,
displaced in space by a certain angle.  The results show that in the latter






Electron Density Profiles from Ionograms: Underlying Ionization
Corrections and their Comparison with Rocket Results
Title Text
Paul, A. K. and Wright, J. W.Author Text
Radio Science, vol. 10, no. 3, pp. 255-270, March 1975.Source Text
Keyword Text
Electron density profiles from nine daytime rocket flights at Wallops Island,
Va., conducted by the University of Illinois at high and low levels of solar
activity, are compared with profiles calculated by inversion  of ionograms
obtained at the same times and location.  Sources of error and  uncertainty in
the ionogram inversion are discussed, as are means for their amelioration.  In
most cases, agreement between the two kinds of measurement within a few
percent in electron density and within a few percent of a scale height can be







Discrete Address Beacon System (DABS) uplink encoderTitle Text
Samson, J. R.Author Text
ISSUING ORGANIZATION: MIT, Lexington, MA, page 46; 4 March, 1975.Source Text
air-traffic control, discrete systems, encoding, radio
direction-finding, uplink encoder, performance, encoder
operation, Discrete Address Beacon System,  address
parity tables, modulo 2 addition
Keyword Text
Explains the operation of the encoder and provides information useful in
diagnosing its  performance.  Several techniques which may be useful in
analyzing encoder operation are  presented.  One technique involves only the






Operation of an interferometric star guidance systemTitle Text
Smirnov, N. K., Subbotin, F. M.Author Text
Optiko-Mekhanicheskaya Promyshlennost, Vol. 42, pages 61-3. Translation:
Soviet Journal of Optical Technology, Vol. 42, No. 3, pages 175-6; March,
1975.
Source Text
aerospace control, light interferometers,
interferometric star guidance system, direction finding
characteristics, angular sensitivity,  effective light
fluxes
Keyword Text
An interferometric system is described briefly and its operation analyzed.
Dependence  of illumination level for a 3/sup m/ star is shown as a function of
the system parameters.   Effective light fluxes are compared graphically for
interferometric (IS) and balance type  (BTS) photo guidance systems and
direction finding characteristics of these methods are  plotted both for starlight






Electromagnetic Direction Finding  TechniquesTitle Text
Thiele, G. A.Author Text
Report No. ESL-3735-3, Contract No. N00140-74-C-6017, Ohio State
University, Columbus, Ohio, March 1975.
Source Text
Keyword Text
This report summarizes research and development addressed to the problem
of electromagnetic direction finding in the UHF range.  Both theoretical and
experimental investigations are described under three topical headings.
These include the analysis of slot antennas on a conducting cylinder, the
hardware development of a T-bar fed slot antenna, and the computer aided
design of a lossy wire (distributively loaded) circular array.  The report ends
with recommendations for future investigations and hardware development.
(Abstract source unknown, technical report, English language, radio direction-
finding, directive antennas, antenna arrays, computer-aided design,
electromagnetic direction finding, UHF, slot antennas, computer aided design,






Electromagnetic direction finding techniquesTitle Text
Thiele, G. A.Author Text
ISSUING ORGANIZATION:  Ohio State University, Columbus, Ohio, page 74;
March, 1975.
Source Text
antenna arrays, computer-aided design, directive
antennas, radio direction-finding, electromagnetic
direction finding, UHF, slot antennas, computer aided
design, lossy  wire, circular array
Keyword Text
Summarizes research and development addressed to the problem of
electromagnetic  direction finding in the UHF range.  Both theoretical and
experimental investigations are  described under three topical headings.
These include the analysis of slot antennas on a  conducting cylinder, the
hardware development of a T-bar fed slot antenna, and the  computer aided
design of a lossy wire (distributively loaded) circular array.  The report  ends






Analysis of Two Coupled Coplanar LoopsTitle Text
Tsukiji, TakehikoAuthor Text




Two identical coplanar rectangular loops have been analyzed.  For various
shapes of the loops, as well as various spacings between loops, circuit
properties have been investigated.  The center-line-driven loop antenna has
also been investigated as two coplanar loops with infinitesimal spacing.  It is
shown that the center-line-driven loop antenna may be characterized by a
relatively high impedance property, and if the shape of the loop is appropriate,
 its impedance can have a broadband property.  (Abstract source unknown,






On the directional derivative of a stochastic program with recourseTitle Text
Wei Shen HsiaAuthor Text
Bulletin of the Operations Research Society of America, Institute
Management Science, Vol. 23, Supplement 1, page B/110, Spring, 1975.
University Alabama, Alabama.
Source Text
nonlinear programming, directional derivative,
stochastic program, recourse, solvable, dualizable,
stable,  feasible direction finding method, convergent
condition
Keyword Text
While it is interesting to know under what conditions the equivalent
deterministic program  of a stochastic program with recourse possesses
some regularity properties such as  solvable, dualizable, and stable, the
problem of finding a solution of the equivalent  deterministic program should
not be ignored.  This paper presents some explorations about  the directional
derivative of the expectation of the recourse function.  Therefore, the  feasible






Observations of Radio Noise Levels at Some Minor High Frequency
Radio Stations in Suburban Australia
Title Text
Brewer, K. L.Author Text
WERE-Technical Note 1377(AP), Department of Defense, Australian Defense
Scientific Service, Weapons Research Establishment, Salisbury, South
Australia (Postal address:  The Director, Weapons Research Establishment,
Box 2151, G.P.O., Adelaide, South Australia, 5001),  April 1975.
Source Text
Keyword Text
Some observations of high frequency radio noise levels at a number of
Australian sites where man-made noise often dominates atmospheric noise
are reported.  The mean levels were at least 20 dB worse than those usually
expected at specially chosen radio receiving sites.  The usual characteristic
of atmospheric noise, increasing with frequency in the range 2 to 15 MHZ,
was seen at all sites, but the mean noise levels observed were about 10 dB
and 4 dB (at 2 and 5 MHZ respectively) higher than those reported for
atmospheric noise by the C.C.I.R.  Man-made noise caused large intermittent
increases int he noise levels observed at all sites, the worst being an
exceptional 45 dB above the mean level, with a 20 dB increase being
common.  A vertical antenna received typically 7 dB more noise than a
horizontal antenna.  Radio communications at distances to 500 km might be
improved by the development of a horizontal transmitting antenna for small
ship use.  (Abstract taken from author's summary, technical report, English






Tests of Loran-C performance.Title Text
Eaton, R. M.Author Text
Journal:  Canadian Aeronautics and Space Journal, Vol. 21, No. 4, pages 129-
132,  April 1975.  Author's Association:  Bedford Institute of Oceanography,
Dartmouth, NS.
Source Text
air navigation, radio direction findingKeyword Text
Three years of experience at the Bedford Institute of Oceanography have
shown that  range-measuring Loran-C is a precise, long-range method of
survey positioning.  Results  indicate that, in hyperbolic mode, as a standard
radio aid to navigation, Loran-C will  give a position repeatability of PLUS OR
MINUS 250 m and geographic accuracy  (predictability) of PLUS OR MINUS
1200 m (conservative estimate, at 95% confidence  level).  The signal can be
tracked at 1200 NM over sea water and about 1000 NM over  land.  Cycle






Applicability of Existing Emergency Radio Beacons in a Marine
Environment. <NOTE> Final Report. 1 Jul-16 Dec 74
Title Text
Feinberg, E., Pieper, A., Prisekin, C., Selz, G.Author Text
Operations Research Inc, Silver Spring Md.  Office of Research and
Development Coast Guard, Washington, D.C. Report ORI-TR-918-USCG-D-
110-75, 78 pages; April, 1975.
Source Text
radio beacons, rescue beacons, marine safety equipment,
emergencies, survival  equipment, distress signals,
direction finding, homing, radio transmitters, coast
guard  research, boats, specifications, DOT/4IZ/ID,
NTISDODXA, NTISDODCG, NTISDOTCG
Keyword Text
This report documents the first phase in the development of Emergency Radio
Beacons  (ERBs) for the marine environment.  This first phase consisted of
testing and analyzing  existing Radio Beacons in order to prepare
performance specifications for ERBs and  associated DF/Homers.  This study
answered the questions:  Are existing Emergency  Locator Transmitters
(ELTs) applicable in a marine environment.  If they are not  applicable what
changes are required. Are there any technical limitations.  What type of
DF/Homing equipment should be used. Appendices A and B contain the






Directional Detection System.  <NOTE> PatentTitle Text
Formica, Vincent A., Torok, Steve F., Caro, JasperAuthor Text
Department of the Navy, Washington D. C.  Report PAT-APPL-212 809-
Patent-3 875 553, 8 pages; April, 1975.
Source Text
acoustic detectors, direction finding, patents,
microphones, directional,  omnnidirectional, phase
locked systems, ground vehicles, PAT-CL-340-16-R,
NTISGPN
Keyword Text
The patent describes a directional detection system including a microphone
assembly  comprising an omnidirectional microphone and two orthogonal
directional microphones.   The object is to provide an acoustic detector which
locks onto a spectral component of  a broadband signal oscillating in a
predictable bandpass, producing a phase angle signal  indicative of the






Conformal Antenna Synthesis Using Spherical Harmonic WavefunctionsTitle Text
James, J. R.Author Text
Proc. IEE, vol. 122, no. 5, pp. 479+, May 1975.Source Text
antenna arrays, antenna radiation patterns, antenna
theory
Keyword Text
A new antenna-synthesis method is described that allows the antenna
surface geometry to be arbitrarily specified and the radiating current
distributions to be computed directly from the radiation patterns, which can be
quite general and have any type of polarization: this latter process makes the
synthesis procedure nonunique, but is of great practical value since phase
information is not required.  Illustrative examples based on rotational
symmetry are given to show the effect of all the various sources of
controllable error, and useful information is also extracted about the
formulation of active conformal arrays of small closely spaced noninteracting
radiating elements; in particular, a means of optimizing a conformal beacon
antenna and creating a wide bandwidth supergain system by utilizing the
closely spaced driven array principle is discussed.  (Author's abstract, formal







Kerr, J. L., Timochko, M. J.Author Text
ISSUING ORGANIZATION:  Army Electronics Command, Fort Monmouth, NJ,
 page 30; April, 1975.
Source Text
antenna radiation patterns, directive antennas, radio
direction-finding, waveguide  antennas, antenna
element, direction finding system, ridged waveguide,
beamwidth variation,  bandwidth, radiation patterns,
VSWR, gain, corrugated horn
Keyword Text
Describes the development of an antenna element suitable for use in a
direction finding  system.  Corrugated horn and ridged waveguide techniques
were utilized to provide the  required characteristics of nearly equal
performance for incident horizontal and vertical  polarization, and limited
beamwidth variation with frequency over a bandwidth in excess  of 2:1.
Performance characteristics of several models are presented in the form of






Bearing Accuracy Determination of Random Signals Using Two-Channel
Monopulse Systems
Title Text
Krasnenko, N. P. and Rybakov, B. S.Author Text
IZV. vuz Radioelek tron. (USSR), vol. 18, no. 4, pp. 35-8, April 1975.Source Text
radio direction finding, two-channel monopulse systems,
bearing accuracy determination, random signals
Keyword Text
The relative accuracy of bearing determination of random signals is assessed,
by analyzing six direction-finding systems employing linear apertures and
instantaneous sampling of the signals; the spatial fluctuations of the signals
and the receiver noise are taken into consideration.  The results indicate that
the best system is the AA (amplitude/amplitude) system with a logarithmic







Potential Accuracy of Direction Finding by Monopulse MethodsTitle Text
Krasnenko, N. P. and Rybakov, B. S.Author Text
IZV. vuz Radioelek tron. (USSR), vol. 18, no. 4, pp. 30-4, April 1975.Source Text
radio direction finding, amplitude monopulse method,
potential accuracy, phase monopulse methods
Keyword Text
Results are given of analyzing the accuracy of amplitude and phase
monopulse methods of bearing determination, employing linear apertures and
instantaneous sampling, and allowing for spatial fluctuations of the signals
and internal noise of the receivers.  It is shown that the accuracy of the
amplitude method is higher than that of the phase method, the difference
increasing with the noise in the channel.  To illustrate the application of the
results, the accuracy of  the amplitude method of direction finding is
assessed and compared with that of an actual direction-finding system,
employing a 20-element phased antenna array.  (Abstract source unknown,






Bearing accuracy determination of random signals using two-channel
Monopulse systems
Title Text
Krasnenko, N. P., Rybakov, B. S.Author Text
Radioelektronika, Vol. 18, No. 4, pages 35-8; April, 1975.  Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
radio direction-finding, two channel Monopulse systems,
bearing accuracy determination, random signals
Keyword Text
The relative accuracy of bearing determination of random signals is assessed,
by analyzing  six direction-finding systems, employing linear apertures and
instantaneous sampling of  the signals; the spatial fluctuations of the signals
and the receiver noise are taken into  consideration.  The results indicate that







Analysis of the accuracy of direction finding of random fields by two-
channel Monopulse  systems.
Title Text
Krasnenko, N. P., Rybakov, B. S.Author Text
Radioelektronika, Vol. 43, No.4,  pages 35-38,  April 1975.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text






Potential accuracy of direction finding by Monopulse methodsTitle Text
Krasnenko, N. P., Rybakov, B. S.Author Text
Radioelektronika, Vol. 18, No. 4, pages 30-4; April, 1975.  Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
radio direction-finding, amplitude Monopulse method,
potential accuracy, phase Monopulse methods
Keyword Text
Results are given of analyzing the accuracy of amplitude and phase
Monopulse methods  of bearing determination, employing linear apertures and
instantaneous sampling, and  allowing for spatial fluctuations of the signals
and internal noise of the receivers.  It is  shown that the accuracy of the
amplitude method is higher than that of the phase method,  the difference
increasing with the noise in the channel.  To illustrate the application of the
results, the accuracy of the amplitude method of direction finding is assessed
and  compared with that of an actual direction-finding system, employing a 20-






Analysis of the accuracy of direction finding of random fields by means
of two-channel  single-pulse systems
Title Text
Krasnenko, N. P., Rybakov, B. S.Author Text
Radioelektronika, Vol. 18, pages 35-38, April 1975.Source Text
multichannel communication, phased arrays, pulse
amplitude, radio direction finders, random  signals,
antenna radiation patterns, error analysis, linear
arrays, logarithmic receivers
Keyword Text
Each type of single-pulse direction finding system is viewed as consisting of
an antenna sensing  subsystem, a subsystem of information conversion, and
a measuring subsystem.  Since there  may be three types of sensing and
measuring subsystems (amplitude - A, phase - Ph, and  combined - C) each
system is labeled by two letters, where the first letter designates the type  of
antenna sensing subsystem and the second stands for the type of measuring
subsystem.  The  paper deals with the analysis of the accuracy of single-
pulse direction finding systems of the  AA, PhPh, APh, and PhA types
employing linear apertures.  Allowance is made for spatial  signal fluctuations
and for the internal noise of the receiving system.  Superior accuracy of the







Potential accuracy of direction finding by single-pulse methodsTitle Text
Krasnenko, N. P., Rybakov. B. S.Author Text
Radioelektronika, Vol. 18, pages 30-34, April 1975.Source Text
linear arrays, phased arrays, pulse amplitude, radio
direction finders, antenna radiation patterns,  error
analysis, signal distortion, signal to noise ratios
Keyword Text
Expressions are obtained for determining the potential accuracy of direction
finding by  single-pulse amplitude and phase methods for linear antenna
apertures.  Allowance is made for  spatial signal distortions during
instantaneous sampling and for the internal noise of the  receiving system.
Comparison between the two methods shows that the accuracy of direction











Proc. IEE, vol. 122, no. 4, pp. 353+, April 1975.Source Text
dipole antennas, tuningKeyword Text
A method of tuning dipoles using discrete capacitors is presented with a
theoretical model and experimental verification.  Two or more capacitors are
placed at various points across the two wires of a folded dipole to cancel the
reactive part of the driving-point impedance for single-frequency tuning.
Variable-capacitance diodes can be used in place of the capacitors to tune a
dipole over a very wide band of frequencies.  These tuning techniques are
demonstrated for a 7·5 cm monopole at frequencies from 500 to 1270 MHz.
Methods are described and demonstrated for suppressing the harmonics
which are intrinsically generated by the diodes.  (Author's abstract, formal






Association of lightning flashes with precipitation cores extending to
height 7 km
Title Text
Larsen, H. R., Stansbury, E. J.Author Text
Radar Meteorology Conference, 16th, Houston, Texas, April 22-24, 1975,
Preprints (A76-20376 07-47) Boston American Meteorological Society, pages
459, 460, 1975. National Research Council of Canada, 1975.  Authors
employed:  McGill University, Montreal, Canada
Source Text
lightning, precipitation (meteorology), radar echoes,







Atmospheric distortions in a retro reflected laser signalTitle Text
Lutomirski, R. F., Warren, R. E.Author Text
Applied Optics, Vol. 14, No. 4, pages 840-6, April, 1975.  Pacific-Sierra
Research Corporation, Santa Monica, CA.
Source Text
atmospheric light propagation, laser beams, optical
communication, turbulence, turbulence induced
fluctuation, self correction effect, Huygens Fresnel
principle,  Gaussian functions, near field, far field,
atmospheric distortions, retro reflected laser  signal,
reflected field, atmospheric attenuation, distant
corner cube
Keyword Text
The field measured back at the transmitting aperture after being retro reflected
from a  distant corner cube is considered to be self corrected with regard to
turbulence-induced  angle-of-arrival fluctuations.  A model is developed for
computing the magnitude of the  self-correction effect of angle-of-arrival
fluctuations on range and transmitter, receiver,  and corner-cube aperture
dimension.  The extended Huygens-Fresnel principle is used to  develop a
general model for computing the instantaneous retro reflected field at a
transceiver in the presence of both atmospheric attenuation and turbulence.
The integrals  are solved to give an analytic expression for the field with the
assumptions of an expanded  non-truncated Gaussian transmitted beam and
a Gaussian reflectivity function.  Full  expressions for the fields in the near-







Theory Relating to Remote Electromagnetic Probing of a Nonuniform
Coal Seam
Title Text
Lytle, J. R.Author Text
Report No. UCRL-51799, Contract No. W-7405-ENG-48, University of
California, Livermore, California, 16 April 1975.
Source Text
Keyword Text
The effect of lateral inhomogeneities on electromagnetic remote probing of
layered structures is considered.  The excitation is taken to be a plane wave
incident at angle θ0.  We determine the variation of the fields (Ey, Hx and Hz),
the surface admittance Ys, and the wave tilt W with angle of incidence θ0, with
distance from the air-coal interface, with electrical contrast, and with the layer
profile (e.g., sinusoidal, step, and slant profiles).  Both low frequency and high
frequency cases are illustrated and compared with corresponding results with
no lateral inhomogeneities.  We find that the surface admittance and the
fields Ey and Hx are "good" indicators of the local structure, whereas the field
Hz and the wave tilt are not.  However,, the wave tilt is a good indication of
subsurface anomalies.  As the observation point is moved away from the air-
coal interface, the "information content" regarding the lateral inhomogeneities
rapidly decreases.  Thus, measurements performed on the surface, or
measurements dependent upon the fields at the surface, e.g., reflection
coefficients, are more sensitive to lateral inhomogeneities than measurements
performed away from the surface.  (Author's abstract, technical report,






Radio location of a trapped miner in an anisotropic coal field.Title Text
Negi, Janardan G., Saraf, Padmakar D.Author Text
Radio Science, Vol.10, No.4, pages 445-451, April 1975.  National
Geophysics Research Institute, Andhra Pradesh, India.
Source Text
radio direction finding, mines and mining,
communication systems
Keyword Text
Low frequency communication from a trapped miner is idealized as the
electromagnetic  boundary value problem of two-layered anisotropic earth
energized by a buried vertical  electric dipole.  The shale beds form the
anisotropic cover for the coal swamp.  Using  numerical integration
techniques the field structure has been investigated on the air-earth  interface.
 Analysis reveals that conductivity-anisotropy modified the electromagnetic
fields quite significantly and needs to be taken into account for the precise








Aircraft Engineering, Vol. 47, No. 4, pages 20-3; April, 1975.Source Text
aerospace instrumentation, aircraft, radio direction-
finding, crystal controlled local oscillators, RF
tuning, IF tuning, avionics, automatic direction
finder, Hawk ground attack trainer aircraft, crystal
mixing techniques, circuitry, logic  system, varactor
diodes
Keyword Text
A D380 Automatic Direction Finder Equipment has been selected for
installation in the  Hawk Ground Attack Trainer Aircraft.  The AD380 is a truly
solid-state equipment, which  fulfils all the requirements of the latest ARINC
specification for ADF-No. 570.  The  design of the equipment is based on the
highly successful AD370 series and uses the  crystal mixing techniques and
the circuitry already tried and proved in this system.  A  logic system is used
to select the crystal-controlled local oscillators, and r.f. and i.f. tuning  is











Navigation, Vol. 23, No. 90, pages 184-96, April, 1975.Source Text
radio navigation, satellite links, ground support
systems, radio beacons, hyperbolic systems, navigation
aids, radio  communication, global satellite system,
geostationary satellites, weather routing,  shipping
control, anti collision measures, search and rescue
Keyword Text
The requirements of the current users of ship- or airplane-to-land
communication systems  are analyzed and the facilities now available - radio
beacons and a variety of hyperbolic  systems - are listed.  It is postulated that
only by using satellites as navigation aids can the  standard of radio
communication be raised to an adequate level.  The advantages of a  global
satellite system using three geostationary satellites for radio links or six
satellites to  ensure radiolocation for mobile vehicles between latitudes 70
degrees north and 70 degrees  south are analyzed and possible applications
beyond communication with mobile vehicles  are suggested such as weather
routing, shipping control, anti collision measures, search and  rescue.  The
basic technical characteristics of the satellite system are given and the






"Wild" bearings in high-frequency direction findingTitle Text
Ross, W.Author Text
Proceedings of the Institution of Electrical Engineers, Vol. 122, No. 4, pages
337-9; April 1975.
Source Text
ionospheric electromagnetic wave propagation, radio
direction-finding, high frequency direction finding,
ionospheric propagation, bearing errors
Keyword Text
In high-frequency direction finding there occur, not infrequently, bearing errors
which substantially  exceed those normally experienced.  It is customary to
refer to bearings that are found to be very  wide of the mark as "wild".  Since
one exceptionally large error in a small group of bearings  apparently has a
disproportionate effect on the overall result, attempts have been made from
time to  time to justify the rejection of such "wild" bearings on the basis of the
size of the error.  The  justification for such a course is examined in the






'Wild' Bearings in High-Frequency Direction FindingTitle Text
Ross, WilliamAuthor Text
Proc. IEE, vol. 122, no. 4, pp. 337-339, April 1975.Source Text
ionospheric propagation, radio direction findingKeyword Text
In high-frequency direction finding there occur, not infrequently, bearing errors
which substantially exceed those normally experienced.  It is customary to
refer to bearings that are found to be very wide of the mark as "wild."  Since
one exceptionally large error in a small group of bearings apparently has a
disproportionate effect on the overall result, attempts have been made from
time to time to justify the rejection of such "wild" bearings on the basis of the
size of the error.  The justification for such a course is examined in the paper,
and an alternative more systematic approach is proposed.  Misidentification,
i.e., observing the wrong signal, has often been a cause of "wild" bearings in
the past.  Every effort must be made to eliminate this cause.  In this
connection,, it should be noted that propagation conditions rarely produce
large errors with signals that are strong, not subject to severe fading and
exhibiting sharp steady bearings.   A large error associated with such
conditions almost certainly points to misidentification.  Having excluded
misidentification, other cases of wild bearings should be examined against
the propagation conditions obtaining.  If no true ray path was likely, the
signals are probably due to scattering and bearings should be rejected.  Light
may be shed on the propagation conditions by the signal waveform and the
nature of the fading.  The rejection of bearings solely on the basis of
magnitude of the error is deprecated.  (Author's abstract, formal literature,






DABS link performance considerationsTitle Text
Schlieckert, G. J.Author Text
ISSUING ORGANIZATION:  MIT, Lexington, MA, pages 61; 28 April 1975.Source Text
discrete systems, fading, ground support systems, radio
direction-finding, radio links,  reliability, models,
aircraft antenna effects, fade mechanisms, performance,
obstructions, cone of  silence, reliability, Discrete
Address Beacon System, environmental effects, aircraft
maneuvers
Keyword Text
The performance is computed using present values for the system operating
parameters and  the available models that describe environmental and aircraft
antenna effects.  The various  fade mechanisms are described, and a
statistical determination of performance is proposed.   Also discussed are the
effects of obstructions and the performance when aircraft are in the  cone of
silence.  The DABS link is found to have very good overall performance with
only  small regions of reduced reliability at low angles or due to maneuvers.







High angular resolution radarTitle Text
Steinberg, B. D., Powers, E. N.Pennsylvania, University, Philadelphia
and Valley Forge, Pa.
Author Text
International Radar Conference, Arlington, Va., April 21-23, 1975.  Record
(A75-45182, 23-32), Institute of Electrical and Electronics Engineers, Inc.,
pages 366-370, New York 1975.
Source Text
angular resolution, high resolution, radar imagery,
radar resolution, technology assessment, antenna
arrays, antenna radiation patterns, apertures,
microwave equipment, radar detection,  signal processing
Keyword Text
The estimation accuracy of the angle of arrival of energy at a site is
proportional to the  beamwidth of the antenna.  Similarly, the angular resolving
power, which is the smallest angular  separation between two targets at
which they can be resolved is proportional to beamwidth.  A  large antenna is
required to achieve a small beamwidth.  Applications for very large apertures
are discussed along with the basic problems introduced by large systems.
Alternate design  procedures for overcoming the fundamental difficulties are
considered and a description of the  design of a high-resolution microwave






Omega Measurements:  Northern Canada -- Alert, Coral Harbor,
Frobisher Bay, Grande  Prairie, and Resolute. Omega VLF Phase
Difference Data Series. Volume 17. Data for  Period March 1969 -
December 1970.  <NOTE> Technical Document
Title Text
Swanson, E. R., Kugel C. P., Hendricks, E. J.Author Text
Report NELC/TD-407,109 pages; April 1975; See also Astia Document (AD)-
A014 280, Vol. 22.  Authors' Association:  Naval Electronics Lab Center, San
Diego, Calif.  Coast Guard, Washington, D.C.
Source Text
omega navigation, phase measurement, radio navigation,
radio transmitters, radio  receivers, very low
frequency, remote systems, monitoring, experimental
data, data  acquisition, Canada, Hawaii, New York,
Norway, Trinidad, NTISDODXA, NTISDODN, NTISDOTCG
Keyword Text
This is one of a series of 27 volumes (NELC TD 391-417) presenting
measurements of  the relative phase difference of signals from various pairs of
Omega stations as observed  at several monitoring sites around the world.
This volume describes measurements made  in 1969 and 1970. Remote






Omega Measurements:  Oslo, Hammerfest, Tromso, and Spitsbergen,
Norway. Omega  VLF Phase Difference Data Series.  Volume 11.  Data for
Period October  1967-December 1970.  <NOTE> Technical document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. JAuthor Text
Report NELC/TD-401, 689 pages; April, 1975; See also Astia Document (AD)-
A014 294, Vol. 13.  Authors' Association:  Naval Electronics Lab Center, San
Diego Calif.  Coast Guard, Washington, D.C.
Source Text
omega navigation, phase measurement, radio navigation,
radio receivers, Norway, monitoring, experimental data,
data acquisition, very low frequency, radio
transmitters,  remote systems, Hawaii, Trinidad,
NTISDODXA, NTISDODN, NTISDOTCG
Keyword Text
This is one of a series of 27 volumes (NELC TD 391-417) presenting
measurements of  the relative phase difference of signals from various pairs of
Omega stations as observed  at several monitoring sites around the world.
This volume describes measurements from  1967 through 1970. Remote






Omega Measurements:  Rio de Janeiro, Brazil. Omega VLF Phase
Difference Data  Series. Volume 7. Data for Period February 1967 -July
1968.  <NOTE> Technical  Document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Report NELC/TD-397, 247 pages; April, 1975; See also Astia Document (AD)-
A014 282, Vol. 8.  Authors' Association:  Naval Electronics Lab Center San
Diego Calif.  Coast Guard, Washington, D.C.
Source Text
omega navigation, phase measurement, radio navigation,
radio transmitters,  monitoring, remote systems, radio
receivers, antennas, very low frequency,  measurement,
data processing, data acquisition, computer printouts,
Brazil, Hawaii,  New York, Norway, Trinidad, strip
chart recorders, NTISDODXA, NTISDODN, NTISDOTCG
Keyword Text
One of a series of 27 (NELC TD 391-417) presenting measurements of the
relative phase  difference of signals from various pairs of Omega stations as
observed at several  monitoring sites around the world. This volume describes
measurements from February  1967 through July 1968. Remote transmitters






Omega Measurements:  San Diego, California. Omega VLF Phase
Difference Data  Series. Volume 5. Data for Period March 1966-December
1970.  <NOTE> Technical  Document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Naval Electronics Lab Center San Diego Calif.  Coast Guard, Washington,
D.C. Report NELC/TD-395, 557 pages; April, 1975.
Source Text
omega navigation, phase measurement, radio navigation,
radio transmitters, radio  receivers, very low
frequency, remote systems, monitoring, experimental
data, data  acquisition, Hawaii, New York, Trinidad,
California, NTISDODXA, NTISDODN, NTISDOTCG
Keyword Text
This is one of a series of 27 volumes (NELC TD 391-417) presenting
measurements of  the relative phase difference of signals from various pairs of
Omega stations as observed  at several monitoring sites around the world.
This volume describes measurements from  March 1966 through 1970.






Omega Measurements: Bermuda. Omega VLF Phase Difference Data
Series. Volume 13.  Data for period September 1966-December 1970.
<NOTE> Technical Document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Naval Electronics Lab Center, San Diego Calif.  Coast Guard, Washington,
D.C., Report NELC/TD-403, 361 pages; April, 1975.
Source Text
Omega navigation, phase measurement, radio navigation,
radio transmitters, very low  frequency, remote
systems, monitoring, experimental data, Bermuda, radio
receivers, data acquisition, Hawaii, New York, Norway,
Trinidad, NTISDODXA, NTISDODN, NTISDOTCG
Keyword Text
This is one of a series of 27 volumes (NELC TD 391-417) presenting
measurements of  the relative phase difference of signals from various pairs of
Omega stations as observed  at several monitoring sites around the world.
This volume describes measurements from  1966 through 1970. Remote






Omega Measurements:  Trinidad, West Indies. Omega VLF Phase
Difference Data  Series. Volume 4. Data for Period March 1966-December
1970.  <NOTE> Technical  document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Naval Electronics Lab Center San Diego Calif.  Coast Guard, Washington,
D.C. Report NELC/TD-394, 718 pages; April, 1975.
Source Text
omega navigation, phase measurement, radio navigation,
radio transmitters, very low  frequency, remote
systems, experimental data, data acquisition, Trinidad,
radio  receivers, monitoring, New York, Norway, Hawaii,
NTISDODXA, NTISDODN, NTISDOTCG
Keyword Text
This is one of a series of 27 volumes (NELC TD 391-417) presenting
measurements of  the relative phase difference of signals from various pairs of
Omega stations as observed  at several monitoring sites around the world.
This volume describes measurements from  March 1966 through 1970.






Omega Measurements: Hestmona, Norway. Omega VLF Phase Difference
Data Series.  Volume 3. Data for Period March 1966-December 1970.
<NOTE> Technical  document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Naval Electronics Lab Center, San Diego Calif.  Coast Guard, Washington,
D.C., Report NELC/TD-393, 401 pages; April, 1975.
Source Text
omega navigation, phase measurement, radio navigation,
radio transmitters, very low  frequency, remote
systems, monitoring, experimental data, Norway, radio
receivers,  data acquisition, Hawaii, Trinidad,
NTISDODXA, NTISDODN, NTISDOTCG
Keyword Text
This is one of a series of 27 volumes (NELC TD 391-417) presenting
measurements of  the relative phase difference of signals from various pairs of
Omega stations as observed  at several monitoring sites around the world.
This volume describes measurements from  March 1966 through 1970.






Omega Measurements: Various Sites, 1966-1970. Omega VLF Phase
Difference Data  Series. Volume 22. Data for Period February 1966 -
December 1970.  <NOTE>  Technical document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Naval Electronics Lab Center, San Diego Calif.  Report NELC/TD-412, 330
pages; April, 1975.
Source Text
omega navigation, phase measurement, radio navigation,
radio transmitters, radio  receivers, very low
frequency, remote systems, monitoring, experimental
data, data  acquisition, Hawaii, New York, Norway,
Trinidad, NTISDODXA, NTISDODN, NTISDOTCG
Keyword Text
One of a series of 27 volumes (NELC TD 391-417) presenting measurements
of the  relative phase difference of signals from various pairs of Omega
stations as observed at  several monitoring sites around the world. This
volume describes measurements from  February 1966 through 1970.  Remote






Omega Measurements: Keflavik, Iceland. Omega VLF Phase Difference
Data Series.  Volume 10. Data for Period January 1967 - April 1970.
<NOTE> Technical document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Naval Electronics Lab Center, San Diego Calif.  Coast Guard, Washington,
D.C. Report NELC/TD-400, 182 pages; April, 1975.
Source Text
omega navigation, phase measurement, radio navigation,
very low frequency, remote systems, monitoring, radio
transmitters, data acquisition, protons, solar flares,
errors, radio transmission, New York, Norway, Trinidad,
NTISDODXA, NTISDODN, NTISDOTCG
Keyword Text
This report is one of a series of 27 volumes (NELC TD 391-417) presenting
measurements of the relative phase difference of signals from various pairs of
Omega  stations as observed at several monitoring sites around the world.
This volume describes  measurements from 1967 through 1970. Remote






Omega Measurements:  Portsdown and Farnborough, England.  Omega
VLF Phase  Difference Data Series. Volume 6. Data for Period August
1966 -November 1969. <NOTE> Technical document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Naval Electronics Lab Center, San Diego, Calif.  Coast Guard, Washington,
D.C., Report NELC/TD-396, 154 pages; April, 1975.
Source Text
omega navigation, phase measurement, radio navigation,
radio transmitters, remote  systems, very low
frequency, monitoring, data acquisition, data
processing, read out  techniques, whip antennas,
electric cables, errors, Great Britain, New York,
Norway,  Trinidad, strip chart recorders, NTISDODXA,
NTISDODN, NTISDOTCG
Keyword Text
One of a series of 27 (NELC TD 391-417) presenting measurements of the
relative phase  difference of signals from various pairs of Omega stations as
observed at several  monitoring sites around the world. This volume describes
measurements from August  1966 through November 1969. Remote






Omega Measurements: Washington, D. C. Omega VLF Phase Difference
Data Series.  Volume 14. Data for Period November 1966-April 1970.
<NOTE> Technical  document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Naval Electronics Lab Center, San Diego Calif.  Coast Guard, Washington,
D.C., Report NELC/TD-404, 123 pages; April, 1975.
Source Text
omega navigation, phase measurement, radio navigation,
very low frequency, remote systems, radio transmitters,
data processing, data acquisition, monitoring, Hawaii,
New York, Norway, Trinidad, NTISDODXA, NTISDODN,
NTISDOTCG
Keyword Text
One of a series of 27 volumes (NELC TD 391-417) presenting measurements
of the  relative phase difference of signals from various pairs of Omega
stations as observed at  several monitoring sites around the world. This
volume describes measurements from  1966 through 1970. Remote






Omega Measurements:  Sardinia, Italy - Catania, Sicily.  Omega VLF
Phase Difference  Data Series. Volume 8. Data for Period February 1969 -
December 1970.  <NOTE>  Technical document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Naval Electronics Lab Center, San Diego, Calif.  Coast Guard, Washington,
D.C., Report NELC/TD-398, 150 pages; April, 1975.
Source Text
omega navigation, phase measurement, radio navigation,
radio transmitters, radio receivers, very low
frequency, remote systems, monitoring, experimental
data, data acquisition, New York, Norway, Trinidad,
Italy, Sicily, NTISDODXA, NTISDODN, NTISDOTCG
Keyword Text
One of a series of 27 (NELC TD 391-417) presenting measurements of the
relative phase  difference of signals from various pairs of Omega stations as
observed at several  monitoring sites around the world. This volume describes
measurements from February  1969 through December 1970. Remote






Omega Measurements:  Toulon, France --with Dakar (Camberene),
Senegal; and Flores,  Azores.  Omega VLF Phase Difference Data Series.
Volume 15. Data for Period  December 1966-February 1970.  <NOTE>
Technical document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Naval Electronics Lab Center, San Diego, Calif.  Coast Guard, Washington,
D.C. Report NELC/TD-405, 333 pages; April, 1975.
Source Text
omega navigation, phase measurement, radio navigation,
very low frequency, data acquisition, data processing,
monitoring, antennas, radio receivers, computer
printouts, measurement, remote systems, radio
transmitters, France, Azores, New York,  Norway,
Trinidad ,Senegal, NTISDODXA, NTISDODN, NTISDOTCG
Keyword Text
Standard Omega receiving apparatus consists of three main components: the
antenna and  associated connecting cable, the receiver, and a strip chart
recorder.  The apparatus is  designed to observe and record the received







Omega Measurements:  Rome, New York. Omega VLF Phase Difference
Data Series.  Volume 1. Data for Period March 1966 - December 1970.
<NOTE> Technical  document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Naval Electronics Lab Center, San Diego, Calif.  Coast Guard, Washington,
D.C. Report NELC/TD-391, 717 pages; April, 1975.
Source Text
omega navigation, phase measurement, radio navigation,
position finding, radio  receivers, monitoring,
experimental data, data acquisition, very low
frequency, radio  transmitters, remote systems,
synchronization (electronics), quartz resonators,
atomic  clocks, cesium, Hawaii, Norway, Trinidad,
cesium  beam clocks, LOP (lines of position), lines of
position, NTISDODXA,  NTISDODN, NTISDOTCG
Keyword Text
The data documented in this series (TD 391-417) consist of measurements of
the relative  phase difference of signals from various pairings of Omega
stations, or lines of position  (LOPs) as observed at several monitoring sites
around the world. The data have been  categorized according to both receiving
site location and mode of transmission operation  being used by the Omega
Navigation System at the time.  Most of the volumes in the  series cover the
`absolute' mode of operation used from 1966 to 1970 (and to the present,  but
not documented here) The remaining volumes cover the `synchronized' mode
used  from 1960 to 1965. Much of the data being documented was obtained
at monitoring, or  synchronizing, sites located within about 30 kilometers of
each transmitter and at NELC.   The monitoring configuration was such that
the observed phase difference would be  increased by a decrease in phase
delay of the second designated station (usually the local  transmitter). In the
synchronized mode, a master-slave relationship was used wherein the  slave
stations acted as in-phase reflectors of the received master signals.  The
local  synchronizing sites observed all signals and controlled the phase of the
quartz oscillators  at the nearby transmitters.  LOPs were recorded as slave
minus master at all sites. When  the master signal was observed at its local
site, the resulting LOP represented the  `round-trip' phase delay over the






Omega Measurements:  Pyramid Rock and Opana, Oahu, Hawaii. Omega
VLF Phase  Difference Data Series. Volume 2. Data for Period March
1966-December 1970. <NOTE> Technical document
Title Text
Swanson, E. R., Kugel, C. P., Hendricks, E. J.Author Text
Naval Electronics Lab Center, San Diego, Calif.  Coast Guard, Washington,
D.C., Report NELC/TD-392, 503 pages; April, 1975.
Source Text
Omega navigation, phase measurement, radio navigation,
radio transmitters, very low  frequency, remote
systems, radio receivers, monitoring, Hawaii,
experimental data,  data acquisition, New York, Norway,
Trinidad, NTISDODXA, NTISDODN, NTISDOTCG
Keyword Text
This is one of a series of 27 volumes (NELC TD 391-417) presenting
measurements of  the relative phase difference of signals from various pairs of
Omega stations as observed  at several monitoring sites around the world.
This volume describes measurement from  March 1966 through 1970. Remote






The velocity field - A new concept in navigationTitle Text
Wright, T. M. B.Author Text
Journal of Navigation, Vol. 28, pages 218-231, April 1975.Source Text
air navigation, ballistic trajectories, navigation
instruments, surface navigation, velocity
distribution, bearing (direction), coordinate
transformations, inertial navigation, navigation
satellites, reference systems
Keyword Text
The current paper shows that the recent development of highly stable
time/frequency reference  signal sources permits the realization of a velocity
field, offering navigation and guidance  facilities analogous to those of the
magnetic and inertial fields in common use, including a  direction-finding (DF)
service based on the notion of a velocity compass.  Among the specific
advantages provided by this approach are improvements in the definition and







Vehicle Location Subsystem Test RequirementsTitle Text
AnonymousAuthor Text
from an enclosure to a proposal for the U.S. Department of Transportation,
Cambridge, Massachusetts, Southwest Research Institute, 1 May 1975.
Source Text
Keyword Text
The purpose of this document is to define the required hardware and
test/analysis equipment requirements; to outline the purpose of the tests,
evaluate performance; to define the functional and technical requirements for
the testing equipment; to describe the fixed route, the random-route and the
special case tests, test conditions, test procedures, and the data collection
requirements, the analysis and the format for reporting the results.  The
purpose of the tests is to provide DOT/TSC with a quantified evaluation of the
contractor's vehicle location subsystem concept.  Each system will be tested
and compared using identical procedures and specification as outlined,
including costs, RF spectrum usage, reliability, etc.  The automatic vehicle
monitoring (AVM) system performance specifications are contained in a
separate enclosure.  (Abstract written by Southwest Research Institute for







A method of detecting significant sources of intermodulation interferenceTitle Text
Chase, W. M., Rockway, J. W., Salisbury, G. C.Author Text
IEEE Transactions on Electromagnetic Compatibility, Vol. EMC-17, No. 2,
pages 47-50; May, 1975.  Naval Electronics Lab. Center, San Diego, CA.
Source Text
intermodulation, radio frequency interference, ships,
two frequency test procedure, intermodulation
interference, detecting significant sources,  ship
topside intermodulation, use of elementary direction
finding techniques,  computational scheme,
communications equipments
Keyword Text
A method of detecting significant sources of ship topside intermodulation is
presented  which represents a major extension in capability and ease of use.
The method involves a  two-frequency test procedure and the use of
elementary direction finding techniques.   Deliberate concentration on
interfering signals of the high order is the basis of the method.   A
computational scheme is presented which permits the determination of the







IOT and E of an AWADS Radar Imagery Recorder.  <NOTE> Final Report.Title Text
Chasteen, Calvin L.Author Text
Final Report:  46 pages; May, 1975.  Military Airlift Command, Elgin AFB,
Florida.
Source Text
radar mapping, surface targets, radar navigation, all
weather aviation, radar recording  cameras, radar
images, aerial reconnaissance, military intelligence,
navigators, radar  operators, range finding, markers,
direction finding, pressure, high altitude, aviation
safety, man machine systems, transport aircraft, C-130
aircraft, AWADS (adverse weather aerial delivery
system), adverse weather  aerial delivery system, range
marker, cursors, NTISDODXD
Keyword Text
MAC Project 74C-110U was conducted to evaluate the prototype adverse
weather  aerial delivery system radar imagery recorder installed in a C-130
aircraft. The  primary purpose of the project was to determine the operational
effectiveness and  suitability of the prototype recorder system for use in
navigator ground training, radar  prediction, and reconnaissance/intelligence
gathering.  Specific objectives were to  determine whether the system
provides imagery of such quality that radar returns are  readily identifiable,
whether the system can be installed in the aircraft without  hindering
operations, and the operational suitability of the navigator-operated controls.
Additional specific objectives were to determine whether the system can
record all  range marks, heading marks, and cursors; whether the system
records sufficient  information to identify aircraft location; and whether the
system is capable of  operating at altitudes up to and including 25,000 feet






Design of transponder signals and receivers for automatic vehicle
location and identification systems
Title Text
Donaldson, R. W.Author Text
IEEE Transactions on Communications, Vol. COM-23, No. 5, pages 489-99;
May, 1975.  University British Columbia, Vancouver, BC, Canada.
Source Text
radio direction-finding, radio navigation, vehicles,
design, transponder signals, receivers, automatic
vehicle location and identification systems, vehicles
passing toll booths, railroad locomotives
Keyword Text
Systems which locate and identify moving vehicles without the active
cooperation of either the  vehicle operator or its passengers are being
considered for various applications, including  denfification and subsequent
billing for vehicles passing toll booths, and location and denfification  of
railroad locomotives.  This paper considers the design of denfification signals
transmitted from  (to) a moving vehicle to (from) roadside receivers






Signal Selection and TransmissionTitle Text
Gnatovskii, I. IAuthor Text
Joint Publications Research Service, Arlington, Va, 42 pages; May, 1975.Source Text
underwater acoustics, radio transmission, bandpass
filters, direction finding, underwater  sound
equipment, recording, transformations, interfaces, air
water interactions,  translations, USSR, NTISJPRS
Keyword Text
Contents: Reflection of a plane sound wave from a thin elastic infinite plate in
a fluid;  Hydro acoustic vibration transmitter; Estimation of the real-time
spectrum of a loop  recording; One class of selective transformations; The
error in determining the velocity  vector of moving objects in two-point direction
finding by the Doppler effect; Choice of  a circuit of low-frequency third octave
band-pass filters in consideration of their transient  time; The effect of the





May - JuneMonth Text
Solution of the ray-tracing equation for an inhomogeneous spherically
stratified medium  by the perturbation technique
Title Text
Gusev, V. D., Khuri, A.Author Text
Fizika Astronomiya, Vol. 16, No. 3, pages 289-93; May-June, 1975. Vestnik
Moskovskogo Universiteta.
Source Text
ionosphere, ionospheric electromagnetic wave
propagation, perturbation techniques, inhomogeneous
spherically stratified medium, perturbation technique,
isometric Gaussian random inhomogeneities, solution of
ray tracing equation, linear model of ionosphere,
fluctuations in arrival angle of wave, average
direction of wave exit
Keyword Text
This solution for a linear model of the ionosphere is used, to second
approximation, to  calculate the fluctuations in the angle of arrival of a wave,
and the average direction of its  exit from the ionosphere, assuming isometric
Gaussian random inhomogeneities.  The  results obtained are analyzed in






Process control computer applications on an oil tankerTitle Text
Ihara, K., Tachibana, Y.Author Text
Regelungstechnische Praxis, Vol. 17, No. 5, pages 135-42; May, 1975.Source Text
control engineering applications of computers, process
control, radio direction-finding, ships, process
control, loading control, unloading control, oil cargo
distribution, position  finding, computer applications,
oil tanker, medical advice, radio navigation system
Keyword Text
Describes a versatile computer system for a large tanker.  In addition to
controlling the  ship's engines, the system is used to control loading and
unloading and the distribution of  oil cargo and ballast, to compute corrections
for accurate position-finding using the radio  navigation system, and to give







Direction finder input controlTitle Text
Krupp F. GmbHAuthor Text
Krupp F. Gmb, GB Patent 1395599; 29 May, 1975.Source Text
receivers, transducers, receiver, direction of
incidence of a wave, automatic gain control amplifier
Keyword Text
The receiver for determining the direction of incidence of a wave has four
transducers  disposed in pairs on respective axis intersecting at right angles
with the transducers of each  pair equidistant from the axes, or by three
transducers on the corners of a right angled  triangle.  The distance between
the transducers of each pair is less than the wavelength,  or the shorter two
sides of the triangle are less than half the wavelength.  An automatic  gain
control amplifier is connected to each transducer and the amplifier outputs







New radio electric pilot aid for harbor entrance.Title Text
Laurent, PierreAuthor Text
Proceedings:  Sercel Offshore Technology, 7th Annual Conference, Houston,
Texas, May 5-8 1975, Vol. 1, pages 289-296, Pap OTC, 2175.  Published by
Offshore Technology Conference, Dallas, Texas, 1975.
Source Text
oil terminals, radio navigation, ports and harbors,
communication systems
Keyword Text
A new oil terminal is being built at Antifer, north of Le Havre.  This harbor is
intended to accommodate ships up to 300,000 tons.  It has been found
necessary to equip  this harbor with a modern system allowing ships to be
guided with a great accuracy,  from the entrance of the channel to their berth.
An original guidance system has been  developed.  It is mainly composed of
a radiolocation device, of a position data processing  center for the generation
of the parameters required for the pilot, and of a light portable  equipment
allowing a convenient display of these parameters.  The flexibility of the
techniques used to answer the particular requirements of the ANTIFER







Multichannel Direction Finding Receiver System.  <NOTE> PatentTitle Text
Lowman, Roderic V.Author Text
Department of the Air Force, Washington, D.C.  Report PAT-APPL-274 876-
Patent-3 886 556, 4 pages; May, 1975.
Source Text
direction finding, patents, multichannel, receivers,
PAT-CL-343-119, NTISGPAF
Keyword Text
The patent relates to a multichannel non-scanning direction finding system
having a  multiplicity of receiver channels and a single master channel






Optimal characteristics of an echo location system with incoherent
reception of complex signals
Title Text
Maliarevskii, N. M.Author Text
Radioelektronika, Vol. 18, pages 25-31, May 1975.Source Text
optimization, radio direction finders, radio echoes,
signal reception, signal to noise ratios,  incoherence,
radar echoes, radio filters, signal processing, signal
reflection
Keyword Text
The problem of improving the operation of systems for incoherent processing
of echo signals  remains of prime importance in view of the high complexity of
coherent reception systems.  The  present work defines optimal
characteristics of an incoherent processing system for echo signals  subject
to frequency-dependent attenuation in the propagation medium and corrupted
by  interference consisting of both noise and random clutter.  The operating
frequency range, the  amplitude spectrum of the complex signal, and the






Optimum Characteristics of a Direction-Finding System, using
Noncoherent Reception of Complex Signals
Title Text
Malyarevskii, N. M.Author Text
IZV. vuz Radioelek tron. (USSR), vol. 18, no. 5, pp. 25-31, May 1975.Source Text
radio direction finding, noncoherent reception of
complex signals, optimum working bandwidth, amplitude
spectrum of complex signals, transfer coefficient,
input filter, radio direction finding system
Keyword Text
A procedure is described for calculating an optimum working bandwidth,
amplitude spectrum of complex signals and transfer coefficient of the input
filter of a direction-finding system for noncoherent processing of signals
reflected from a target.  The analysis assumes that the background
interference comprises noise and random reflections, and the signal-
propagating medium exhibits a frequency-dependent attenuation.  (Abstract






Optimum characteristics of a direction-finding system, using non-
coherent reception of  complex signals
Title Text
Malyarevskii, N. M.Author Text
Radioelektronika, Vol. 18, No. 5, pages 25-31; May, 1975.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction-finding, non-coherent reception of
complex signals, optimum working bandwidth, amplitude
spectrum of complex signals, transfer coefficient,
input filter, radio direction finding  system
Keyword Text
A procedure is described for calculating an optimum working bandwidth,
amplitude  spectrum of complex signals and transfer coefficient of the input
filter of a  direction-finding system, for non-coherent processing of signals
reflected from a target.   The analysis assumes that the background
interference comprises noise and random  reflections, and the signal-










Coastal Engineering Research Center Fort Belvoir, Virginia. Report CERA-TM-
50, 248 pages; May, 1975.
Source Text
hurricanes, atmosphere models, computer programs,
hydrodynamics, tropical cyclones,  floods, flooding,
Mexico Gulf, North Atlantic Ocean, coastal regions,
numerical analysis, wind velocity, tides, ocean bottom,
friction, stresses, direction finding, mathematical
models, barometric pressure, hydrography, calibration,
comparison, weather  forecasting, civil engineering,
data processing, Bathystrophic storms, storm surges,
hurricane of October 1949, Carla hurricane, Audrey
hurricane, Camille hurricane, Carol hurricane,
NTISDODXA, NTISDODA
Keyword Text
A Bathystrophic storm surge numerical model was verified, using data of
historical  hurricanes at selected traverses on the Gulf of Mexico and the east
coast, by calibrating  `coupled' values of wind and bottom stress coefficients
in hydrodynamic equations for  the numerical computation. These coefficients
represented model calibration constants  that included more than the physical
effects of wind and seabed friction. Surge  hydro graphs were calculated and
compared with observed or recorded surge hydro graphs  of: (a) Hurricane of
1949 at Galveston and Freeport, Texas; (b) Hurricane Carla at  Galveston and
Freeport, Texas;   Hurricane Audrey at Eugene Island, Louisiana; (d)
Hurricane Camille at Biloxi, Mississippi; and (e) Hurricane Carol at
Narragansett Pier,  Rhode Island. Comparisons were made with theoretical
results for several hypothetical  storm surge problems for which analytical
solutions could be obtained.  Although  reasonable empirical solutions were
obtained by combining values of initial rise and of  coefficients of bottom
friction and wind stress, the significance, variation and  interdependence of
these parameters could not be determined adequately because of  limited
historical data.  Extrapolation of empirically derived wind stress and bottom
friction relationships, as determined from lower wind speeds, to extreme
probable  maximum conditions associated with the synthetic hurricanes,
could not be conclusively  verified.  Because of the complexity of the problem,
data limitations, and the variability  of different factors entering the calibration







High Resolution Measurements of Time Delay and Angle of Arrival Over
a 911 KM HF Path
Title Text
Rice, D. W.Author Text
AGARD Proceedings, Electromagnetic Wave Propagation Panel Specialties




The accuracy of HF radio direction-finding systems is often limited by the
characteristics of the ionosphere.  Interference between waves propagating in
different modes causes short-term fluctuations in the measured bearing of the
source, and ionospheric tilts due to irregularities, traveling ionospheric
disturbances, and large-scale ionization gradients, cause bearing errors which
persist for periods of minutes to hours.  This paper presents the results of
some 40 hours of afternoon and evening measurements of HF propagation
over a 911 km path.  An FMCW sounding technique was employed with a
linear receiving array of 1.2 km aperture.  These arrangements made it
possible to resolve modes differing in time of arrival by as little as 20 µsec,
and to determine the angle of arrival of each mode.  The results show that
markedly non-linear phase fronts can occur even for apparently single modes
of propagation, as a result of the irregular structure of the ionosphere which
splits the signal into a number of "sub-modes."  This finding presents a
possible limitation to the accuracy of HF direction-finding, which applies even
to systems capable of resolving the modes.  (Abstract taken from author's






DAASM Project-High Latitude Aircraft HF Propagation Experiment.
<NOTE>  Environmental Research Papers
Title Text
Sales, Gary S., Videberg, John I., Varad, RajanAuthor Text
Air Force Cambridge Research Labs., Hanscom Air Force Base,
Massachusetts.  Report AFCRL-TR-75-0290-AFCRL-ERP-516, 103 pages;
May, 1975.
Source Text
over the horizon detection, ionospheric propagation,
radar, high frequency, high latitudes, power spectra,
Doppler effect, angle of arrival, coherence,
ionosphere, signal  processing, Fourier analysis,
backscattering, Aurorae, DAASM project, NTISDODAF
Keyword Text
The purpose of the DAASM project is to investigate the effects and limitations
caused  by the auroral and polar ionosphere on over-the-horizon HF
propagation using a  backscatter sounding system. The technique measures
and records the complex amplitude  of incoming, forward or backscatter
signals, including noise, at each of the 12 elements  of a broadside antenna
array.  The data is subsequently processed using sophisticated  software on
a CDC-6600 computer at AFCRL.  This process, using Fourier analysis
techniques, provides output in the form of Doppler frequency vs arrival-angle






The application of point diagrams to the calculation of direction finding
characteristics
Title Text
Vasil'eva, G. P., Frisman, L. I.Author Text
Optiko-Mekhanicheskaya Promyshlennost, Vol. 42, pages 60-2.  Translation:
Soviet Journal of Optical Technology, Vol. 42, No. 5, pages 279-81; May,
1975.
Source Text
optical design techniques, optical systems, position
measurement, tracking systems, point diagrams,
direction finding characteristics, opto electronic
system, photoelectric  tracking system, photoelectric
sensor, point spread function
Keyword Text
The calculation of the bearing characteristic of an opto electronic system is
treated  analytically.  A block diagram of a photoelectric tracking system is
described and a  schematic of the photoelectric sensor is shown.  The
directional characteristic of this  sensor is calculated.  Possible errors arising







IDFM:  A novel technique for tracking, navigation aid and flight traffic
surveillance.
Title Text
Baghdady, Elie J.Author Text
IEEE Proceedings National Aerospace Electron Conference, Dayton, Ohio,
pages 553-562, June 10-12, 1975. Information Systems Inc, Waltham, Mass.
Source Text
rockets and missiles, tracking, radio direction findingKeyword Text
This paper describes a novel tracking and position determination approach
based entirely  on measurements of frequency performed on one-way
propagated signals for  direction-finding and for computing spherical and/or
rectangular coordinates of one  position relative to another.  In its cooperative
tracking forms, this approach requires  only a simple sinusoidal carrier to be
radiated either by the tracked object or by the base  station (or stations).
Other types of signal are also usable.  The characteristics of the  signal that
provide the tracking information consist of induced directional frequency
modulation (IDFM), induced on the signal by special motion of the
transmitting or the  receiving antenna.  The IDFM techniques promise superior
performance capabilities for  simultaneous handling of multiple targets or
aircraft, very low vulnerability to multipath  and other interference, low cost,
maximal use of equipment already developed and  qualified for other







Design Method for Interferometer Arrays: Measurement of the Elevation
Angle of Waves in the Presence of a Reflecting Terrain
Title Text
Domville, A. R. and Moore, S. R.Author Text
Proc. IEE, vol. 122, no. 6, pp. 605+, June 1975.Source Text
angular measurement, antenna phased arrays,
electromagnetic-wave interferometers, receiving antennas
Keyword Text
A design method is given for interferometer arrays that are required to
measure the elevation angle of arrival of waves in the presence of near-
horizontal specularly-reflecting ground.  The array consists of a number of
interferometers of different baselines whose phase measurements are used
together to compute the elevation angle; only the fractions of cycles of phase
are measurable and the constraints include size and cost.  The design
method considers the disposition of the individual interferometers and the way
the elevation angle is computed from the phase measurements.  The objective
is an accurate estimate of elevation angle over a wide range of angles.  The
possible improvements that might result from measurements of amplitude as
well as phase have been considered.  One application might be to aircraft
landing aids to improve the present international landing  system.  (Abstract






Design method for interferometer arrays measurement of the elevation
angle of waves in  the presence of a reflecting terrain
Title Text
Domville, A. R., Moore, S. R.Author Text
Proceedings of the Institution of Electrical Engineers, Vol. 122, No. 6, pages
605-8; June, 1975.  EASAMS Ltd., Camberley, UK.
Source Text
angular measurement, antenna phased arrays,
electromagnetic wave interferometers, receiving
antennas, design method, interferometer arrays,
measurement, elevation angle of waves, reflecting
terrain
Keyword Text
A design method is given for interferometer arrays that are required to
measure the  elevation angle of arrival of waves in the presence of near-
horizontal spectacularly-reflecting  ground.  The array consists of a number of
interferometers at different baselines whose  phase measurements are used
together to compute the elevation angle; only the fractions  of cycles of phase
are measurable and the constraints include size and cost.  The design
method considers the disposition of the individual interferometers and the way
the  elevation angle is computed from the phase measurements.  The
objective is an accurate  estimate of elevation angle over a wide range of
angles.  The possible improvements that  might result from measurements of
amplitude as well as phase have been considered.  One  application might be







DF Theory: 5--Correction and Analysis of Angle MeasurementsTitle Text
Gething, P. J. D.Author Text




This is the fifth and last in a series of reports concerned with modern
techniques of radio direction finding in the HF band.  It is now assumed that
the directions of arrival (DOAs) of the rays from a distant transmitter have
been determined and that the final problem is to make the best use of this
information.  Possible schemes for the correction of the measured DOAs for
deviations arising on the propagation paths are compared and relevant results
from ray-tracing theory are summarized; schemes for the correction of
individual measurements inevitably involve a need for detailed information
about the current state of the ionosphere, although monthly median
ionospheric data may suffice in the correction of consolidated (averaged)
bearings for systematic tilt effects.  The estimation of variances for single
bearing lines and the combination of such lines into a fix are also discussed.







Radio-Frequency Holography.  <NOTE> PatentTitle Text
Hendrix, Charles E.Author Text
Department of the Navy, Washington D.C.  Report PAT-APPL-372 431-Patent-
3 887 923, 5 pages; June, 1975.
Source Text
radio direction finders, direction finding, patents,
passive systems, radio frequency, phase measurement,
phase locked systems, Fourier transformation, analog to
digital  converters, signal processing,angle of
arrival, holography, PAT-CL-343-113, NTISGPN
Keyword Text
The patent relates to a passive radio direction finder which monitors
wavefronts across  an aperture, produces a radio-frequency hologram, and
numerically reconstructs the  hologram.  The direction finder consists of an
array of antennas to sample the phase of  incoming wavefronts, a plurality of
mixers separately connected to individual antennas,  a phase lock loop or
bandpass limiter connected between any individual antenna and an  input of
each mixer to provide a mixer reference signal, a multichannel analog to
digital  converter attached to the output of each mixer, and a digital computer
programmed to  make fast Fourier transform calculations.  In lieu of the
plurality of antennas and mixers,  a moving probe antenna and single mixer
may be used if a sample and hold circuit is  added to the phase lock circuit to






The Phenomenon of Coherent Reflection of Pulsed Radio Signals from a
Wavy Sea Surface
Title Text
Kireev, I. V. and Svechnikov, A. V.Author Text
Meteorol. and Gidrol. (USSR), no. 6, pp. 97-100, June 1975.Source Text
electromagnetic wave reflection, radiowave propagation,
liquid surface waves, coherent reflection, pulsed radio
signals, sea surface, radiolocation signals, frequency,
sea waves, reflected signal envelope fluctuations,
radar antenna velocity
Keyword Text
A physical model of the reflection of ships' radiolocation signals from the wavy
sea surface is considered, which in particular permits the absence of a
relation between the mean frequency of the fluctuations of the envelope of the
reflected signal and the velocity of the motion of the radar antenna relative to
the sea surface, to be explained.  The theoretical relationships describing the
model are in good agreement with experimental data.  (Abstract source






The phenomenon of coherent reflection of pulsed radio signals from a
wavy sea surface
Title Text
Kireev, I. V., Svechnikov, A. V.Author Text
Meteorologiya i Gidrologiya, Vol. No. 6, pages 97-100; June, 1975.Source Text
electromagnetic wave reflection, liquid surface waves,
radiowave propagation, coherent reflection, pulsed
radio signals, sea surface, radiolocation signals,
frequency,  sea waves, reflected signal envelope
fluctuations, radar antenna velocity
Keyword Text
A physical model of the reflection of ships' radiolocation signals from the wavy
sea  surface is considered, which in particular permits the absence of a
relation between the  mean frequency of the fluctuations of the envelope of the
reflected signal and the velocity  of the motion of the radar antenna relative to
the sea surface, to be explained.  The  theoretical relationships describing the






Model Testing of Airborne VHF Direction Finding Antenna SystemTitle Text
Konachowicz, K. J.Author Text
International Conference on Antennas for  Aircraft and Spacecraft
Proceedings, pp. 223-7, IEE, IEEE, Associates Ellettrotecnica and
Ellettronica Italiano, et al., London, England, 3-5 June 1975.
Source Text
radio direction-finding, mobile antennas, aircraft,
airborne VHF direction finding antenna system, Adcock
antenna system, model testing
Keyword Text
Measured patterns indicate that in the principal horizontal plane the effect of
the finite cylinder on the DF properties of the VHF Adcock antenna system is
insignificant.  The contribution of a real aircraft structure is more significant
and direction finding from an airplane, with the aid of one Adcock antenna, is
possible only over some angular sectors.  Model measurements are very
useful in the determination of both the best position of the VHF-DF antenna
system and the bearing errors.  (11 references)  (Abstract source unknown,






Tracer:  a voice-frequency relay system for radio navigation aidsTitle Text
Last, J. D., Roberts, E. W.Author Text
Radio and Electronic Engineer, Vol. 45, No. 6, pages 299-307; June, 1975.
School of Electronic Engineering Science, University College of North Wales,
Bangor, UK.
Source Text
radio direction-finding, radio navigation,
telemetering, relay system, tracer, telemetering
Keyword Text
A radio-navigation relay system has been developed to monitor and track the
position of  remote objects such as ships, buoys and balloons.  R.f. signals
received from a chain of  radio-navigation transmitters are converted to an
audio frequency and limited in amplitude  in a simple low-cost converter unit.
The audio output, which retains the position  information contained in the
initial navigation signal, may be telemetered over  conventional voice-
frequency radio-telephone or land line networks to a receiver/decoder  station.
 The design principles are described and the results of field trials presented
together with proposals for further applications such as marine collision






An Over-the-Horizon Radio Direction-Finding System for Tracking
Coastal and Shelf Currents
Title Text
Murray, S. P., Roberts, H. H., Wiseman, W. J. Jr., Tornatore, H. G. and
Whelan, W. T.
Author Text
Geophys. Res. Lett. (USA), vol. 2, no. 6, pp. 211-14, June 1975.Source Text
oceanographic equipment, tracking systems,
oceanography, radio direction-finding, tracking, shelf
currents, drogues, coastal currents, radio direction
finding system, oceanographic equipment
Keyword Text
A new direction-finding system is capable of tracking from coastal stations
the drift of drogues more than 100 km from the shore-line.  Frequency-
dependent transmitters on light, inexpensive drogues permit as many as
fifteen widespread drogues to be monitored quasi-simultaneously, enabling
researchers to obtain mesoscale synoptic data at reasonable cost for the first
time.  Field tests on a moored drogue in Chesapeake Bay and on free-drifting
drogues at sea off Barbados show the system to be reliable and accurate.







An over-the-horizon radio direction-finding system for tracking coastal
and shelf currents
Title Text
Murray, S. P., Roberts, H. H., Wiseman, W. J., Jr., Tornatore, H. G.,
Whelan, W. T.
Author Text
Geophysical Research Letters, Vol. 2, No. 6, pages 211-14; June, 1975.
Coastal Studies Institute, Louisiana State University, Baton Rouge, LA.
Source Text
oceanographic equipment, oceanography, radio direction-
finding, tracking systems, tracking, shelf currents,
drogues, coastal currents, radio direction finding
system,  oceanographic equipment
Keyword Text
A new direction-finding system is capable of tracking, from coastal stations,
the drift of  drogues more than 100 km from the shore-line.  Frequency-
dependent transmitters on  light, inexpensive drogues permit as many as
fifteen widespread drogues to be monitored  quasi simultaneously, enabling
researchers to obtain mesoscale synoptic data at reasonable  cost for the
first time.  Field tests on a moored drogue in Chesapeake Bay and on  free-











Technical Report from:  Army Material Systems Analysis Agency, Aberdeen
Proving Ground, Md.  Report AMSAA-TR-124, 35 pages; June, 1975.
Source Text
radio direction finders, ordnance locators, howitzers,
simulation, whip antennas, armored personnel carriers,
combat information centers, active systems, reflection,
 fences, USSR ,Russian equipment, 152-mm howitzers,
remote antennas, NTISDODXA, NTISDODA
Keyword Text
Simulated test firings have  been conducted to determine the effectiveness
with which a radiating antenna, and units adjacent to it, can be attacked by
employing  direction finding (DF) equipment to locate the antenna and the
Soviet 152 mm howitzer  to inflict damage. Additional simulated firings were
conducted to investigate the  enhancement in survival resulting when the
radiating antenna is emplaced remotely from  a representative unified battalion
command post (BCP) and from a fractured command  post in which the







The Relative Accuracy of Ionogram Analysis TechniquesTitle Text
Titheridge, J. E.Author Text
Radio Science, vol. 10, no. 6, pp. 589-599, June 1975.Source Text
Keyword Text
Increasing accuracy in the conversion of h'(f) to N(h) profiles is obtained by
increasing the order of the polynomial used to interpolate between measured
points.  Linear and parabolic lamination techniques correspond to first- and
second-order interpolation.  Fourth-order interpolation (as in the 5-term
overlapping polynomial method) is about optimum.  In comparing different
methods, it is essential that fixed boundary conditions be employed; when
this is donee an adjacent polynomial technique is much less accurate than
overlapping polynomials.  All methods (including least-squares procedures)
are equally sensitive to errors in the virtual height data.  Possible  procedures
for reducing the errors caused by underlying and valley ionization are critically
reviewed.  It is concluded that, in general, only a single parameter is
necessary or desirable to describe these regions.   This parameter can be
determined from ordinary and extraordinary ray measurements, at any







Non-Planar Near-Field Measurements: Spherical ScanningTitle Text
Wacker, Paul F.Author Text
AFAL Technical Report AFAL-TR-75-38, NBSIR 75-809 (final report October
1973 - June 1974), National Bureau of Standards, June 1975.
Source Text
antennas, arrays, coordinate  transformations, data
processing, group representations, measurements, near
field, non-planar, patterns, scanning, spherical,
symmetry
Keyword Text
The advantages and limitations of near-field antenna measurements are
compared with those of conventional far-field measurements.  Further, the
advantages and limitations of planar, circular cylindrical, and spherical
scanning are compared.   Spherical scanning is advantageous for arrays
steered well off-axis and for antennas with wide angle side lobes, but the data
processing has been quite impractical except for very simple antennas and
probes.  A new highly efficient data processing scheme is given for spherical
scanning with and without probe pattern correction.   The translation-of-
centers transformation of the probe pattern coefficients (required only with the
probe pattern correction) is carried out once and for all for a given probe,
scanning radius, and frequency.  The routine computations involve Fast
Fourier "Transforms" and multiplication by matrices with constant elements,
matrices which are independent of the detailed nature of the probe, the radius
of the scanning sphere, the points at which measurements are made, and the
nature of the test antenna.  The FFTs and matrix multiplications supplant
matrix inversion,  ordinary solution of simultaneous equations in more than
two unknowns, ordinary numerical integration, and (in routine processing)
ordinary evaluation of functions, even for computation of the far field.  Except
for the truncation of the infinite series of spherical modes, no analytical or
data processing approximations are made, even in the use of the FFT.  So
that readers may draw from their understanding of planar and cylindrical
scanning, a unified theory of near-field data processing  is given, treating
planar,  cylindrical, and spherical scanning as mere special cases.  (Abstract






Current Measurement System Design Support. Volume II.  <NOTE> Final
Report on  Phase 1
Title Text
Walden, Robert G.Author Text
Final Report:   295 pages; June, 1975.  Woods Hole Oceanographic
Institution, Mass.  Naval Facilities Engineering Command, Chesapeake
Division, Washington, D.C.
Source Text
ocean currents, flowmeters, mooring, deep oceans, deep
water, motion, drag, gravity, force (mechanics),
stresses, floats, buoys, cable assemblies, wire rope,
specifications,  measuring instruments, oceanographic
equipment, direction finding, reels, design, NTISDODN
Keyword Text
The report documents the design support and engineering services provided to
the Naval  Facilities Engineering Command to establish a system to reliably
measure deep ocean  currents in support of ocean engineering and
construction projects.  The report includes  an environmental model, a survey
of current meters, moor/meter interaction analysis,  subsystem tests, system






4-D navigation using integrated strap down inertial/differential Loran.Title Text
Wierenga, Rodney D.Author Text
IEEE Proceedings National  Aerospace Electron Conference, Dayton, Ohio,
pages 602-608, June 10-12 1975.  Lear Siegler Inc, Grand Rapids, Michigan.
Source Text
air navigation, inertial systems, radio direction
finding, Loran
Keyword Text
This paper describes a four-dimensional terminal area navigation, control, and
display system that uses strap down inertial sensors combined with
differential Loran to  accurately determine aircraft position, velocity, attitude
and heading.  The functional land  hardware requirements of the system are
given.  A unique integration filter is defined  which combines the strap down
inertial and differential Loran data.  The four-dimensional  path generation
technique that is used is briefly described as is the hybrid computer and






Use of a radiogoniometer for studying the arrival angles of around-the-
world signals
Title Text
Agaryshev, A. I., Unuchkov, V. E.Author Text
Geomagnetism i Aeronomiia, Vol. 15, July-August 1975. pages 754, 755.  In
Russian, 1975.  Author employed:  Irkutskii Gosudarstvennyi Universitet,
Irkutsk, USSR
Source Text
angular distribution, phase shift, Radio goniometers,
signal reception, trans-horizon radio  propagation,
pulsed radiation, radio antennas, radio direction







Delay Type Probe Antenna Noise Cancellation System.  <NOTE> PatentTitle Text
Alpers, Frederick C.Author Text
Department of the Navy Washington D.C.  Report PAT-APPL-595 020-Patent-
3 895 385, 9 pages; July, 1975.
Source Text
radar homing, noise (radar), noise reduction,
directional antennas, patents, direction  finding,
radar targets, PAT-CL-343-113, NTISGPN
Keyword Text
The patent relates to a system for obtaining accurate directional information
with regard  to the relative position of a pulsed radar source. It comprises
means for receiving signals  from said source through a directional antenna
and a probe antenna, and means for  dividing the signal from said directional







Determination of the location of a ground source of radio emission
using a direction finder  situated on the earth's surface, optimal
algorithms for phasometric measurements
Title Text
Antonov, O. E., Baru, I. E., Demin, V. P.Author Text
Radioelektronika, Vol. 18, pages 41-52, July 1975.Source Text
position (location), radio direction finders, radio
emission, surface navigation, algorithms, earth
surface, maximum likelihood estimates, optimization,
phased arrays
Keyword Text
Analysis of the problem of determining the geographical position of a source
of radio emission  with the aid of a direction finder n the earth's surface,
consisting of two mutually perpendicular  families of antennas.  Optimal
algorithms are developed for processing phasometric  measurements on the
basis of a criterion of maximization of a likelihood function.  The   algorithms
permit obtaining point estimates and confidence regions for the position of the







Location of a Ground-Based Source of Radiation, using a Direction
Finder Phased Above the Earth's Surface
Title Text
Antonov, O. Ye, Baru, I. Ye and Demin, V. P.Author Text
IZV. vuz Radioelek tron. (USSR), vol. 18, no. 7, pp. 41-52, July 1975.Source Text
radio direction finding, antenna phased arrays, RF
source location, ground based source, direction finder
above earth's surface, spaced antennae, processing
algorithm
Keyword Text
A technique is presented for determining the geographical position of a source
of RF emission employing a direction finder placed over the earth's surface.
The direction finder consists of two mutually-perpendicular identical sets of
spaced antennae, each set having a number of antenna pairs with different
bases.  The plane containing the antenna sets is parallel to the earth's
surface.  Optimum algorithms for processing the measured phasemeter
readings are set  up with the aid of the maximum likelihood function; these
algorithms yield point estimates and confidence areas for the position of the
radiating source in the system of coordinates, related to that of the direction







Location of a ground-based source of radiation, using a direction finder
phased above the  earth's surface
Title Text
Antonov, O. Ye., Baru, I. Ye., Demin, V. P.Author Text
Radioelektronika, Vol. 18, No. 7, pages 41-52; July, 1975.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
antenna phased arrays, radio direction-finding, RF
source location, ground based source, direction finder
above earth's surface, spaced  antennae, processing
algorithm
Keyword Text
A technique is presented for determining the geographical position of a source
of r.f.  emission, employing a direction finder, placed over the earth's surface.
The direction  finder consists of two mutually-perpendicular identical sets of
spaced antennae, each set  having a number of antenna pairs with different
bases.  The plane containing the antenna  sets is parallel to the earth's
surface.  Optimum algorithms for processing the measured  phasemeter
readings are set up, with the aid of the maximum likelihood function; these
algorithms yield point estimates and confidence areas for the position of the







Flight control systemTitle Text
Bendix Corp.Author Text
Bendix Corp., GB Patent 14000563; 16 July 1975.Source Text
aerospace control, aircraft, automatic control, radio
direction-finding, automatic flight control system,
beam rate signals, beam displacement signal, command
signal, control signal, filtering, limiting,
acceleration signal
Keyword Text
The aircraft automatic flight control system combines high and low frequency
beam rate  signals representing the displacement rate of the aircraft from a
reference beam, attenuates  the beam displacement signal before
combination with the combined beam rate signals, and  filters the result to
produce a command signal.  A control signal is derived from the  desensitized
displacement signal and the command signal.  The low frequency beam rate
signal is obtained by filtering and limiting the desensitized displacement







Two Methods for the Measurement of Antenna EfficiencyTitle Text
Bohley, P. Newman, E. H. and Walter, C. H.Author Text




Two methods for measuring antenna efficiency are described.  The two
methods, referred to as the Wheeler method and the Q  method, are used to
find the efficiency of electrically small multi turn loop antennas.  The principal
advantage of both methods is that they can be quickly and easily applied.
Further, both methods relate the antenna efficiency to the input impedance
rather than a far-field pattern integration.  Thus, the methods are applicable at
VHF and frequencies below where the design of an antenna range or anechoic
chamber becomes increasingly difficult and expensive.  (Abstract source






Radar and Communications Antenna-Siting for Low-Angle Radiation at
High Frequencies
Title Text
Booker, H. G. and Crain, C. M.Author Text




It is sometimes assumed that, in order to obtain good low-angle radio
transmission and reception at HF, one must use vertical polarization and have
an extensive horizontal highly conducting foreground, such as an ocean
surface or an enormous ground screen.  It is shown that, in the absence of
such a surface, use may be made of inland sites having a sloping foreground
combined with distant level terrain.  The latter can be a fresh water surface.
The angle of slope of inland sites should be about four times the minimum
angle of elevation for which coverage is required.  Coverage down to one
degree therefore requires a slope of about one in 14.  At a wavelength of 15
m, an antenna with a phase center about 30 m above the local terrain must
be erected about 1.5 km up the slope from the location where the terrain
becomes level.  The sloping and level terrains must be flat to an accuracy of
better than about 20 m, and the level terrain, or fresh-water surface, must
extend to a distance of about 15 km.  All linear dimensions scale
proportionally to the wavelength.  (Abstract source unknown, formal literature,






Principles of Radiolocation (Aircraft)Title Text
Crone, W. and Peuker, G.Author Text
AGARD-AG-209-VOL. II, SURVEY OF MODERN AIR TRAFFIC CONTROL,
vol. II, pp. 395-405, July 1975.
Source Text
Radio navigation, air-traffic control, position
control, frequency, propagation problems, error
correction methods, radiolocation principle
Keyword Text
This paper deals with the basic principles of radiolocation from the physical
point of view, frequency and propagation problems, as well as errors and error
correction methods.  (Abstract source unknown, proceedings, English






Principles of radiolocation (aircraft)Title Text
Crone, W., Peuker, G.Author Text
ISSUING ORGANIZATION:  AGARD - page 363; Neuilly Sur Seine, France,
July, 1975.  Standard Elektrik Lorenz AG, Stuttgart, West Germany, pages
395-405.
Source Text
air-traffic control, position control, radio
navigation, frequency, propagation problems, error
correction methods, radiolocation principle
Keyword Text
Deals with the basic principles of radiolocation from the physical point of view,







HF/DF Techniques InvestigationTitle Text
Ernst, E. W., Dyson, J. D. and Rao, N. N.Author Text
Report No. ECOM-74-0540-3, Contract No. DAAB07-74-C-0540, University of
Illinois, Urbana, Illinois, July 1975.
Source Text
Keyword Text
The experimental HF interferometer system which has been used at the
University of Illinois for many years has been extensively modified.  A new
seventeen-element array of crossed-loop antennas has been installed with a
seven-channel computer-controlled receiving system.  The study of
ionospheric modeling techniques is being continued.  (Abstract source






Boresight correction using unlocated targetsTitle Text
Geiser, D. T.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-11, No.
4, pages  539-42; July, 1975.  General Electric Co., Utica, New York.
Source Text
radio direction-finding, unlocated targets, boresight
correction, direction finding
Keyword Text
Boresight correction on detected but unlocated targets may be made if a
bearing (whose  error is unknown) is repeated on two seeker headings and
another bearing is repeated on  two seeker headings, or if a bearing is
repeated on three seeker headings.  The assumption  is made that seeker
position and heading are known.  The procedure is effective either with  the







Microwave polarization measurements aboard the "Meteor" satelliteTitle Text
Gorelik, A. G., Dombkovskaya, E. P., Semiletov, V. I., Skuratova, I. S.,
Frolov, A. V.
Author Text
Meteorologiya i Gidrologiya, Vol. No. 7, pages 31-45; July, 1975.Source Text
atmospheric measuring apparatus, atmospheric
precipitation, atmospheric radiation, clouds, microwave
devices, microwave measurement, polarimeters,
polarisation, passive radiolocation equipment,
microwave polarimeter, 0.8 cm wavelength, microwave
thermal emission, synoptic processes, clouds, liquid
precipitation, continents, EHF
Keyword Text
Information is given on the passive radiolocation equipment (microwave
polarimeter)  operating at a 0.8 cm wavelength and measuring the emission at
two orthogonal  polarizations.  A microwave polarimeter is installed aboard the
"Meteor" satellite and  operates in one complex with the equipment for the
visible and infrared ranges.  It is  demonstrated that results of measuring the
microwave thermal emission contain  information on synoptic processes on
the character and thickness of clouds on zones of  under intensity liquid







A Digital Sounder System for Single Site Location and Tactical
Communication Needs. <NOTE> Final Report.
Title Text
Gorman, Jr, F. J.Author Text
Army Electronics Command, Fort Monmouth, N.J.  Report ECOM-4331, 17
pages; July, 1975.
Source Text
ionosondes, radiosondes, ionosphere, electron density,
tactical communications,  structural properties, real
time, digital computers, data transmission systems,
frequency, vertical orientation, atmospheric physics,
data processing, automatic, height  finding,
meteorological radar, sweep frequency radar,
reflection, SSL (single site location), single site
location, digital sounder, frequency management
prediction lists, NTISDODXA, NTISDODA
Keyword Text
This report documents a technique to determine the ionospheric structure in
real time.   The study of ionospheric structure consists of electron density
profile calculations and  frequency management prediction charts. Until this
time, no automatic system could  evaluate ionospheric data. Analog sounders
produced data which was evaluated manually  and then processed off-line by
large digital computers. This technique was expensive in  terms of computer
costs and also inefficient due to the fact that sounder routines could  not be






Direction-finding measurements of auroral kilometric radiationTitle Text
Kurth, W. S, Baumback, M. M., Gurnett, D. A.Author Text
Journal of Geophysical Research, Vol. 80, No. 19, pages 2764-70; 1 July,
1975.  Department of Physics & Astronomy, University of Iowa, Iowa City, IA.
Source Text
atmospheric electron precipitation, atmospheric
radiation, ionosphere, auroral kilometric radiation,
Hawkeye 1, Imp 8, bright auroral arcs, local evening
auroral regions, auroral radiation source region, 100-
300 kHz, direction finding  measurements, LF
Keyword Text
Plasma wave experiments on the Hawkeye 1 and Imp 8 satellites are used to
locate the  source region of auroral kilometric radiation.  The occurrence of
this radiation is known  to be closely associated with bright auroral arcs
which occur in the local evening auroral  region.  Hawkeye 1 provides
measurements of kilometric radiation from observations at  5-20 R/sub E/ over
the northern polar regions, and Imp 8 provides similar observations  at 23-46
R/sub E/ near the equatorial plane.  Results from both satellites place the
source  of the radiation in the late local evening at about 22.0 hours LT and at






Advanced Development Model High Frequency Interferometer Single
Site Location System
Title Text
Sherrill, W. M., Martin, P. E., Mathews, R. B. and Johnson, R. L.Author Text




This design plan specifies the design of the advanced development model
single site location equipment (SSL) developed under Contract DAAB07-71-C-
0021.  System operation parameters, equipment, and software specifications
are included herein.  Additional operations and hardware specifications are
included appropriate to future service test model procurement based on
development performed subsequent to A-D model delivery.  Applicable military
specifications and other military requirements appropriate to service test
model procurement are beyond the scope of this design plan.  Illustrations in
this design plan show the A-D model hardware.  Substitution of equivalent
military components where appropriate is not precluded, for example the
AN/ULR-17 for the Racal RA153 receiver, the AN/UYK-19 for the Honeywell
DDP-516 computer, etc.  (Abstract taken from authors' scope, technical






Modeling a Random Search.  <NOTE> Technical Report.Title Text
Shubert, Bruno O.Author Text
Technical Report from:  Naval Postgraduate School, Monterey, Calif.  Report
NPS-55SY75071, 23 pages; July 1975.
Source Text
search theory, operations research, target detection,
stochastic processes, surface  targets, mathematical
models, moving targets, probability, position finding,
random search, wiener process, NTISDODXA, NTISDODN
Keyword Text
A model for random search is considered which differs from the classical
random search  by modeling the random paths of the searcher and/or target
as those of a Wiener process.  The quantity of interest is the distribution of
detection time for a cookie cutter mode of  detection.  Only one-dimensional






Omnidirectional Ring Antenna for EW Amplitude Comparison Direction
Finding. <NOTE> Patent
Title Text
Trenam, Richard S.Author Text
Department of the Navy, Washington, D C.  Report PAT-APPL-63 375-Patent-
3 893 120, 6 pages; July, 1975.
Source Text
omnidirectional antennas, direction finding, patents,
loop antennas, antenna arrays, amplitude, comparison,
PAT-CL-343-119, NTISCPN
Keyword Text
The patent relates to amplitude comparison DF apparatus for measuring the
direction  of incoming RF signals. The apparatus comprises an
omnidirectional ring antenna for  receiving incoming RF signals. The antenna
consists of a ring of air spaced coaxial  cable having a plurality of radiating
elements symmetrically spaced and positioned  about the circumference of
the ring in an energy coupling relationship with respect to  the ring. Probe
apparatus are provided for sampling the coupled energy at selectively
predetermined points on the circumference of the ring antenna. Comparison
apparatus  are provided for comparing the amplitudes of the coupled energy at







Ionospheric Modification Induced by High-Power HF Transmitters: A
Potential for Extended Range VHF-UHF Communications and Plasma
Physics Research
Title Text
Utlaut, W. F.Author Text
Proceedings of the IEEE, vol. 63, no. 7, pp. 1022+, July 1975.Source Text
Keyword Text
When the ionized upper atmosphere of the earth is illuminated by high-power
HF radio waves at appropriate frequencies, the temperature of electrons in the
ionosphere can be raised substantially.  In addition, radio waves with
sufficient energy cause parametric instabilities that generate a spectrum of
intense plasma waves.  Observations of these phenomena have produced new
understanding of plasma processes.  One consequence of heating and
plasma wave generation is that irregularities are formed in the electron
distribution which are aligned with the earth's magnetic field.  Because of this,
a scatterer of large radar cross section is produced, which scatters HF
through UHF communication signals over long distance paths, that would not
otherwise be normally possible by ionospheric means.  This paper
summarizes results of radio, radar, communication, and photometric
experiments that explored the characteristics of the volume of ionosphere
which has been intentionally modified, temporarily, above facilities near
Boulder (Platteville), Colorado and at Arecibo, Puerto Rico.  (Abstract source






Research Effort in Atmospheric Propagation.  <NOTE> Final Technical
Report. 1 Dec  74-30 May 75
Title Text
Collins, Jr., S. A., Duncan, D. D., Liu, Y. J.Author Text
Research Foundation Columbus, Ohio State University. Rome Air
Development Center, Griffiss AFB, N.Y. Report OSURF-4097-1-RADC-TR-75-
200, 51 pages; August, 1975.
Source Text
light transmission, atmospheric refraction, turbulent
boundary layer, refractive index, optical data, aerial
targets, target angle, arrival, high altitude,
velocity, position  (location), slewing, transonic
characteristics, atmospheric density, transfer
functions,  aircraft, boundary layer, modulation,
spectrum analysis, mathematical models, thermal
properties, temperature measuring instruments,
calibration, errors, angle of arrival, micro thermal
measurements, NTISDODXA, NTISDODAF
Keyword Text
This report presents work performed on: (1) The propagation of light through
aircraft  boundary layers; (2) The measurement and interpretation of refractive
index spectra at  high altitudes; and (3) The temporal spectra of angle-of-
arrival fluctuations.  A method  of analyzing the data from the experiment on
light beams propagating through aircraft  boundary layers to obtain the
boundary layer MTF was presented. Next a calculation of  the effects of
velocity and air mean free path on wire micro thermal measurements was
reported.  The results were that the procedure of calibrating a micro thermal
sensor at  zero velocity and making measurements at low altitude at Mach 1
can have up to 17%   error. Further, flying at an altitude of 20 km where the
air molecular mean free path is  larger can increase the error another 4%. A
discussion of refractive index spectra  obtained from airborne micro thermal
measurements resulted in an empirical formula  which could be made to fit
the data.  The formula involved the addition of two von  Karman type of spatial
spectra.  The data showed outer scales between 300 to 1000  meters.
Finally, results of an analysis on the temporal spectrum of angle-of-arrival
fluctuations were presented. The model included a moving source, and a
position  proportional detector.  The resulting curve showed a peak







Beam wander in a turbulent medium:  An application of Ehrenfest's
theorem
Title Text
Cook, R. J.Author Text
Journal of the Optical Society of America, Vol. 65, No. 8, pages 942-8;
August, 1975.  Air Force Weapons Lab., Kirtland Air Force Base, NM.
Source Text
atmospheric light propagation, turbulence, turbulent
medium, Ehrenfest's theorem, optical analogue, beam
wander, finite beam,  paraxial ray, effective
refractive index, correlation function, irradiance
profile, Gaussian  beams, spot dancing, turbulence
scales, ray optics, angle of arrival
Keyword Text
The optical analogue of Ehrenfest's theorem has been used in this
investigation, thus  reducing the problem of beam wander to one of ray-optics
that can be treated by  conventional methods.  The centroid of a finite beam is
shown to propagate as a paraxial  ray in a medium with a certain effective
refractive index.  A relationship between the  correlation function of this
effective refractive index, which is determined by the  irradiance profile of the
beam, and the true refractive index has been derived and used to  calculate
the variance of spot-displacement and beam angle-of-arrival fluctuations.  The
general results were applied to the special cases of focused and collimated
Gaussian beams  to obtain the functional dependence of the spot dancing
and angle-of-arrival on the inner  and outer turbulence scales, also on the
Fresnel number for the focused beam case.  It is  found that for focused






Relationships between the rate of change of phase path (Doppler shift)
and angle of arrival
Title Text
Dyson, P. L.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 37, No. 8, pages 1151-4;
August, 1975.  Division of Theoretical Space Physics, La Trobe University,
Bundoora, Vic., Australia.
Source Text
Doppler effect, ionospheric electromagnetic wave
propagation, radiowave propagation, phase path, Doppler
shift, angle of arrival, ray theory, ionosphere,
radiowave  propagation
Keyword Text
The ray theory expression for the time rate of change of phase path for a ray
passing  through a time-varying refractive medium from a moving transmitter
to a moving receiver  is applied to rays reflected in the ionosphere.  As the
reflection point approaches the level  where the refractive index is zero, the
contribution to the rate of change of phase path  (Doppler shift) due to the
velocity of the reflection point approaches zero.  Thus for rays  reflected back
to the transmitter the rate of change of phase path is essentially caused by
the time changes in the refractive index of the medium along the ray path and
may be  written as dP/dt= integral delta mu / delta t cos alpha ds.  If these
time changes are due  entirely to bulk motion of the refractive index contours
ther dP/dt= nu where nu is the  component of the velocity along the line of
sight.  Measurements of dP/dt and angle of  arrival on two frequencies will
indicate whether or not the time changes of the medium are  due purely to






Phase distribution in the aperture of a double-reflector antenna in
receiving and transmitting modes
Title Text
Galimov, G. K., Kuznetsov, L. N.Author Text
Radiotekhnika, Vol. 30, No. 8, pages 28-31. Translation: Telecommunications
and Radio Engineering, Part 2 (Radio Engineering), Vol. 3, No. 8, pages 69-
71; August, 1975.
Source Text
antenna theory, geometrical optics, reflector antennas,
receiving mode, plane wave, transmitting mode,
illuminator, geometrical optics, aperture phase
distribution, double reflector antenna
Keyword Text
Expressions are derived for calculating the spatial front of a wave in the
receiving mode for an  arbitrary angle of arrival of a plane wave, and in the
transmitting mode for an arbitrary location of  the illuminator.  The equations






Currents and Charges Induced in an Arbitrarily Oriented Electrically
Thin Conductor  with Length Up to One and One-Half Wavelengths in a
Plane-Wave Field
Title Text
King, Ronold W. P., Glisson, A. W., Govind, S., Nevels, R. D., Prewitt,
J. O.
Author Text
Gordon McKay Lab., Harvard University, Cambridge, Md.,  4 pages; August,
1975.
Source Text
electromagnetic induction, antennas, charge density,
angle of arrival, electric fields, reprints, NTISDODXR
Keyword Text





National report for URSI Commissions III, IV and V, covering ionosphere,
magnetosphere and  radio astronomy
Title Text
no authorAuthor Text
Report of Ionosphere and Space Research in Japan, Vol. 29, No. 3, pages 79-
98, 1975. 18th International Union of Radio Science, General Assembly,
Lima, Peru, August 11-19, 1975.
Source Text
atmospheric physics, ionosphere, magnetosphere, radio
astronomy, atmospheric ionization,  bibliographies, E
region, extremely low radio frequencies, F region,
galactic radiation,  ionospheric propagation,
mesosphere, polar regions, solar activity effects, very
low frequencies,  whistlers
Keyword Text
Topics discussed in this review paper include E and F region dynamics,
(including winds, tides,  electric fields), the production and loss of ionization,
including solar flare effects, and  morphological models of the ionosphere.
Also discussed are radio propagation in the  ionosphere (including rocket
observations, transequatorial propagation, and solar activity  effects), and high
latitude phenomena.  The second part of the paper is devoted to various
magnetospheric observations including that of whistlers and whistler mode
signals.  The  direction finding of whistler mode signals observation of VLF
and ELF emission and wave  phenomena in the plasma pause.






Development of an Optical Carbon Monoxide Detector.  <NOTE> Final
Report. Jul  72-Sep 73
Title Text
Scott, BurtonAuthor Text
Pittsburgh Mining and Safety Research Center, Aerospace Division, Bureau of
Mines, Pittsburgh, Pa., Perkin-Elmer Corp., Pomona, Calif.  Report SP0-
30017-BUMINES-OFR-93-75, 64 pages; August, 1975.
Source Text
carbon monoxide, infrared detectors, gas detectors,
absorption spectra, design criteria,  transmittance,
filters, pyro-electricity, circuits, signal to noise
ratio, performance  evaluation, tests, directional
measurement, comparison, sensitivity, thermal
stability,  improvements, cavity resonators ,NTISDIBM,
NTISNASA
Keyword Text
A device for detecting carbon monoxide at ppm levels is described which is
based on the  measurement of infrared absorption at 4.65 microns. The
unique feature of the  nondispersive infrared instrument is contained in the
optical design which includes a  confocal cavity, increasing the effective
optical path length by a large factor, thus greatly  reducing the required
package size. The cavity has the effect of reducing the total amount  of
radiation passing to the detector, but at the same time increasing the percent
 attenuation observed when adding CO, by a factor called gain. The radiation
is chopped  by a filter wheel which contains narrow band filters at 4.0 and
4.65 microns. The  resultant signal produced by the pyro-electric detector is
demodulated by the electronics  to produce an automatic gain control signal,
proportional to the total radiation, and a  difference signal, proportional to the
CO present. Tests of a breadboard model are  described which show cavity






Scattering of Millimeter Waves in Line-of-Sight Propagation.  <NOTE>
Final Report. 1  Aug 73-31 Mar 75
Title Text
Waterman, Jr, Alan T.Author Text
Stanford University California, Stanford Electronics Labs., Air Force
Cambridge Research Labs., Hanscom AFB, Mass., Report SU-SEL-75-041-
AFCRL-TR-75-0465, 23 pages; August, 1975.
Source Text
millimeter waves, electromagnetic wave propagation,
atmospheric scattering, line of  sight, troposphere,
covariance, radio transmission, bandwidth, rain,
NTISDODAF
Keyword Text
Line-of-sight propagation measurements at 34.89 GHz and 11.63 GHz on a
28 km path  are analyzed with particular emphasis on (a) transmissible
bandwidth and (b) the effects  of rain.  Bandwidth studies are approached by
measuring the frequency covariance of the  3:1 frequency ratio employed, and
then using the theory of weak scattering to infer the  covariance of signal
fluctuations at lesser frequency separations.  The conclusions  reached from
this approach indicate negligible bandwidth limitations for bandwidths of a  few
per cent (300-400 MHZ, at 35 GHz) as a consequence of single scattering
processes;  i.e., the inferred frequency covariance between extremes in the
band should exceed 0.95.   The effects of rain, while showing up markedly in
attenuation at the higher frequency,  do not have other consistently
deleterious consequences. Angle-of-arrival jitter is  relatively unaffected.
Frequency covariance is more erratic during squally weather but  tends to rise






Single preamplifier/isolator drives 1f and v1f receiversTitle Text
Burhans, R. W.Author Text
Electronics, Vol. 48, No. 18, pages 107-8; 4 September, 1975.  Ohio
University, Athens, Ohio.
Source Text
aircraft instrumentation, preamplifiers, radio
direction-finding, radio receivers,  radio frequency
amplifiers, radio navigation, preamplifier/isolator
circuit, receiver front end, VLF receivers, LF
receivers, junction  FET, coaxial cable drives,
aircraft antenna amplifier
Keyword Text
Describes a junction FET preamplifier/isolator circuit fed by a single antenna
which  drives a v.1.f. navigation receiver and an 1.f. broadcast-band or
automatic-direction-finder  receiver.  The two receivers are connected to the
preamp by separate coaxial cables that  can be as long as 100 feet.  Circuit
is designed for small general-aviation aircraft, so size,  weight, and cost are






Direction-finding of a group of sources of random signalTitle Text
Golosovskii, A. M.Author Text
Radiotekhnika i Elektronika, Vol.  20, pages 1837-1845, September 1975.Source Text
correlation detection, directional antennas, radio
direction finders, random signals, algorithms, digital
filters, signal processing
Keyword Text
The paper solves the problem of the direction-finding of a group of sources of
random signals  on the background of a quasi-stead anisotropic field of
Gaussian noise, with the aid of a system  of concentrated antennas, and also
with a system of spaced antennas.  The algorithms obtained  for quasi-
optimal processing take into account the calculation of the correlation and






Finding the direction of a group of sources of random signalsTitle Text
Golosovskiy, A. M.Author Text
Radiotekhnika i Elektronika, Vol. 20, No. 9, pages 1837-45. Translation:
Radio Engineering and Electronic Physics, Vol. 20, No. 9, pages 41-8;
September 1975.
Source Text
correlation methods, radio direction-finding, random
noise, signal sources, direction finding, algorithms,
cross correlation functions, random signal source
group, quasi stationary  anisotropic interference field
Keyword Text
The problem of direction finding is considered for a group whose background
is a quasi-stationary  anisotropic Gaussian interference field, when a
preliminary detection of the form of the signal or of  its parameters and the
formation of a reference voltage are difficult and ineffective.  The derived
algorithms of quasi-optimum processing assume the computation of






Aircraft indicator systemTitle Text
Inventor:  Hightower, R. E.Author Text
US Patent 3902687; 2 September, 1975Source Text
aircraft instrumentation, indicators, radio direction-
finding, vibration excitation, seat cushion, vibrators,
tactile indication, unbalance, aircraft indicator
system, radio  direction finding, flight path divergence
Keyword Text
The system comprises on-course instrumentation responsive to ground
transmitted radio  frequency signals for providing course information relative to
the ground transmitting  location, a seat cushion with a pair of vibrators to
supply a tactile indication to the pilot  and means in response to an
unbalanced output from the on-course instrumentation for  initiating vibration
of a selected vibrator in accordance with the direction of the unbalance






Measurement of Angles of Arrival of Waves by Microwave Holographic
Techniques
Title Text
Ja, Y. H.Author Text




Methods of obtaining the vertical angles of arrival of microwaves on a line-of-
sight radio path using microwave holographic techniques, with or without an
additional reference source, are reported.  (Author's abstract, formal literature,






A First-Order, Worldwide, Ionospheric, Time-Delay Algorithm.  <NOTE>
Air Force  Surveys in Geophysics
Title Text
Klobuchar, John A.Author Text
Air Force Cambridge Research Labs, Hanscom AFB, Mass.  Report AFCRL-
AFSG-324-AFCRL-TR-75-0502, 26 pages; September, 1975.
Source Text
navigation, position finding, ionospheric propagation,
algorithms, navigation satellites, electrons, errors,
reduction, approximation (mathematics), solar
radiation,  geomagnetism, diurnal variations, accuracy,
ionospheric time delay, satellite navigation, range
error correction, time delay, NAVSTAR  project, total
electron content, NTISDODXA, NTISDODAF
Keyword Text
A first-order model algorithm designed to reduce ionospheric time-delay errors
by  approximately 50% RMS on a world-wide basis for single frequency users
of the Global  Positioning System/NAVSTAR is described. The algorithm was
designed for greatest  accuracy during times of day when ionospheric time-
delay errors are expected to be  largest. The algorithm is available in several
options from one which requires only a  monthly mean solar-flux value to one
which requires 9 daily or monthly update  coefficients. Several approximations
also are made in the geometry calculations to further  reduce operational user






Antenna aperture effects on measurements of propagation through
turbulence
Title Text
Knepp, D. L.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-23, No. 5, pages
682-7; September, 1975.  Department of Systems Technology, Calspan
Corporation, Buffalo, New York.
Source Text
atmospheric electromagnetic wave propagation, radiowave
propagation, turbulence, measurements, propagation
through turbulence, first Born approximation, spherical
 wave, layer of random irregularities, receiving
aperture, scintillation, antenna aperture  effects,
atmospheric radiowave propagation
Keyword Text
The first Born approximation is applied to propagation of a spherical wave
through a layer  of random irregularities to an aperture antenna.  The effect of
the receiving aperture on  measurements of the variances of their spatial
derivatives is determined.  In the weak  scattering limit, these quantities are
related to the scintillation index, mean-square phase  fluctuations, mean-
square angle-of-arrival fluctuations, and fading rates.  Numerical results  are
presented which show the aperture effect for irregularities with power law
spectra of  the form S(K) variances as (1+K/sup 2/L/sub O//sup 2/) -/sup N/2/
for values of the  spectral index N ranging from 3 to 5 and for many ratios of







Supercomponents solve new DF design problemsTitle Text
Lipsky, S. E.Author Text
Microwaves, Vol. 14, No. 9, pages 42, 44, 46, 48, 51; September, 1975.
General Instrument Corp., Electronic Systems Division, Hicksville, New York.
Source Text
multiplexing equipment, radio direction-finding,
semiconductor diodes, semiconductor  switches, signal
detection, multi octave components, multiplexer, fast
diode switch, RF signal discrimination,  direction
finding
Keyword Text
Describes two multi octave components, a multiplexer and a fast diode







An attitude sensing technique for earth resources survey rockets, using
RF interferometry
Title Text
Mayer, G., Todd, G. E.Author Text
British Interplanetary Society, Journal, Vol. 28, pages 673-680, September-
October 1975; Symposium on European Participation in Earth Resources
Space Projects, University College of Science and Technology, London,
England, April 9, 1975.  Authors employed:  Deutsche Forschungs-und
Versuchsanstalt fuer Luft-und Raumfahrt, Oberpfaffenhofen, West Germany
Source Text
attitude indicators, attitude stability, earth
resources, radio direction finders, radio
interferometers, rocket-borne instruments, antenna
radiation patterns, block diagrams, data  reduction,
sensors, ultrahigh frequencies
Keyword Text
A simple sensor is described, which was primarily designed for use on earth
resources survey  rockets but would also be of use for the attitude
stabilization of space vehicles in general.  The  system uses an airborne radio
interferometer to control the payload in the propagation direction  of the
incident wave from UHF transmitter beacons located at the points of interest






Superdirective Array Study: Final ReportTitle Text
Newman, E. H., Richmond, J. H. and Walter, C. H.Author Text
ESL 3955-2, Contract No. DAAB03-74-C-0516 (L433), Project R 3742492,
Task 22101, Maryland Procurement Office, Procurement and Production
Directorate, USAECOM, Ft. George G. Meade, Maryland, September 1975.
Source Text
increased directivity, superdirectivity, signal-to-
noise ratio, arrays, antennas
Keyword Text
Data are presented which illustrate the possibility and design trade-offs
involved in increasing the signal-to-noise ratio of receiving arrays be increasing
the directive gain.  Uniform linear, circular, and cross array geometries are
considered.  The arrays are designed for maximum directive gain subject to a
tolerance constraint.   Data presented include directive gain, efficiency,
sensitivity factor, required tolerances, patterns, bandwidth, beamwidth,
sidelobe level and array geometry.  Various practical considerations are







Direction finding technique for elliptically polarized VLF
electromagnetic waves and its  application to the low-latitude whistlers
Title Text
Tsuruda, K., Hayashi, K.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 37, No. 9, pages 1193-
202; September 1975.  Institute of Space & Aeronautical Science, University
of Tokyo, Japan.
Source Text
ionospheric electromagnetic wave propagation,
ionospheric techniques, magnetosphere,  polarization,
radiowave propagation, whistlers, elliptically
polarized VLF electromagnetic waves, direction
determination, low latitude  whistlers, VLF wave
vertical electric field, VLF wave horizontal magnetic
field,  magnetic field transverse electric components
Keyword Text
The technique uses simple algebraic relations between the vertical electric
field and the  horizontal magnetic fields of the received waves to eliminate TE
components of the  magnetic field.  The method can give a reasonably
accurate estimate of the angle of  incidence and the azimuth angle when the
incident wave is elliptically polarized.  The  technique is applied to finding the
direction of whistlers observed at Kakioka (geomagnetic  latitude 26 degrees
N).  It is found that most of the whistlers come from nearly directly  overhead







GB310 - a 10 GHz beaconTitle Text
Williams, A.Author Text
Radio Communication, Vol. 51, No. 9, pages 686-7; September, 1975.Source Text
microwave antennas, radio direction-finding, radio
transmitters, 10 GHz beacon, omnidirectional antenna
Keyword Text
Operating continuously on 10.100 GHz, the beacon has an r.f. output of 80
MW to a  horizontally-polarized omni-directional aerial with approximately 10






Unipotential Lens with Electron-Transparent ElectrodesTitle Text
Wittels, N. D.Author Text
Cambridge Research Lab of Electronics, Massachusetts Institute of
Technology, 6 pages; September 1975.
Source Text
electron lenses, foils (materials), electron optics,
transparence, electrodes, focusing,  voltage, angle of
arrival, reprints, electron transparent foils,
aberrations, unipotential foil lenses, spherical
aberration,  electron images, NTISDODXR, NTISDODA
Keyword Text
This paper reports results of the first test of a unipotential electron lens whose
end  electrodes are electron-transparent foils. This lens is unusual among
electrostatic  unipotential lenses in that it can have negative values for both its
focal length and  third-order spherical aberration coefficient. Preliminary
measurements of these quantities  have been made on a foil lens and are
compared with theoretical values.  Some of the  practical limitations in using
foils as lens elements are considered, and a potential use for  this lens as






Effect of the direction of arrival of radio signals on the determination of
polarization parameters
Title Text
Afanasev, K.  L., Taroiants, S. S., Barteneva, T. A., Kabachenko, V. S.Author Text
Radiotekhnika, Vol 30,  pages 39-43, October 1975.Source Text
directional antennas, polarization characteristics,
radio direction finders, signal reception, antenna
radiation patterns, error correcting devices, phase
shift
Keyword Text
A method for eliminating errors in the determination of polarization parameters
for the case  when the angle of arrival of the wave does not coincide with the
direction of the electric axis  of the receiving antenna beam pattern is
developed.  This generalizes the process of  measurements in which the
geometrical parameters of the polarization ellipse are measured on  the basis
of the orthogonal linearly polarized components of the signal and phase
differences  between the components.  The mismatch angle between the
phase planes of the signal and the  receiving antenna is taken into account.
The method is amenable to automation and the  direction of the electrical axis
of the receiving antenna beam pattern can be found by any  common direction






Effect of the direction of radio signal arrival on the determination of
polarization parameters
Title Text
Afanasev, K. L., Taroiants, S. S., Barteneva, T. A., Kabachenko, V. S.Author Text
Radiotekhnika, Vol. 30,  pages 39-43, October 1975. Telecommunications
and Radio Engineering, Part II - Radio Engineering, Vol. 30, pages 93-96,
October 1975.
Source Text
directional antennas, polarization characteristics,
radio direction finders, signal reception, antenna
radiation patterns, error correcting devices, phase
shift
Keyword Text





Impact of NAVSTAR Global Positioning System on Military Plans for
Navigation  and Position Fixing Systems
Title Text
Cheilek, H. A., Seymour, W. R., Heinze, K. P., Kresse, A. O., Scheiber,
L. B.
Author Text
Systems Evaluation Division, Institute for Defense Analyses, Arlington VA..
Report R217-WSEG-289-IDA/HQ-75-17781, 197 pages; October, 1975.
Source Text
global positioning system, navigation, military
applications, cost estimates, weapon systems, Loran,
TACAN, omega navigation, distance measuring equipment,
Doppler  navigation, instrument landings, landing aids,
integrated circuits, direction finding,  costs,
electronic, countermeasures, maintenance, bombing,
large scale integration, NTISDODXD
Keyword Text
The purpose of this study is to provide analytical support for a continuing DDR
and E  review of all operational and development navigation and position fixing
systems.  A  primary concern of this review is the identification of cost saving
actions relative to  navigation systems whose utility is questionable in view of
the potential capabilities of  the NAVSTAR Global Positioning System (GPS)
This study addresses three specific  objectives: Task 1 - To compare existing
and proposed military navigation systems,  including GPS, and to estimate
the potential cost avoidance that would result from the  phasing out of current
systems as a result of GPS becoming operational. Task 2 - To  identify and
describe operational demonstration using contemporary weapon systems
that could display the utility of GPS for military application. Task 3 - To
identify  weapon systems currently under development that could benefit from






Mobile VHF and UHF Radio Systems in the UKTitle Text
Drybrough, D. A. S.Author Text
Proc., IEE, vol. 122, no. 10R, pp. 953-978, October 1975.Source Text
Keyword Text
Mobile radio systems, operating in the VHF and UHF bands, are widely used
in the United Kingdom for short-range land, maritime and aeronautical
services.  In tracing the growth of these services, the preponderance of land-
mobile units is evident, and the review concentrates on land-mobile aspects,
referring to the others mainly when differences in equipment or practice are
significant.  Developments in equipment and systems are reviewed, and
selected units and installations are briefly described.  The market for new and
replacement equipment is estimated, and possible savings through the use of
mobile radio are discussed.  Other systems such as paging, which use the
same frequency bands or techniques as mobile radio, are enumerated, and
their operation and merits examined.  One section is devoted to the design of
selected sections of equipment and another to the estimation of range.
Typical figures for land-mobile systems are tabulated.  The ever present
problems of frequency selection, interference and noise are reviewed.  The
two main, and several proposed, systems of modulation are compared, and
their future possibilities discussed.  Final sections examine reliability and
testing, possible future developments and problems.  Some possible lines of
progress are deduced.  A carefully selected, rather than a comprehensive, list
of references is given.  (Author's abstract, formal literature, English language,






The loop effect in the Adcock direction finder, linear vertical antennaTitle Text
Eckart, G. SaarlandAuthor Text
Kleinheubacher Berichte, Vol. 18, pages 37-43, 1975.  Arbeitsgemeinschaft
Ionosphaere, URSI and Nachrichtentechnische Gesellschaft, Gemeinsame,
Tagung, Kleinheubach, West Germany, October 7-12, 1974.  Author
employed:  Universitaet, Saarbruecken, West Germany.
Source Text
antenna design, error correcting devices, loop
antennas, radio direction finders, electromagnetic
fields, incident radiation, instrument errors,
polarization characteristics, propagation modes,
transverse waves
Keyword Text
The present work studies the effect of an incident horizonal E component on a
linear vertical  antenna used as a loop direction finder and examines some
schemes using an Adcock antenna  pair for eliminating errors in direction
measurements.  Analysis is carried out in terms of  possible Lecher waves






Precision position-finding under dynamic conditions.Title Text
Haigh, Brigadier J. D.Author Text
Systems Technology, No. 22, pages 32-35, October 1975.Source Text
radio direction finding, position findingKeyword Text
Establishing accurate positional fixes of a moving ship or aircraft presents
problems. This article outlines various methods and their limitations, and then
describes a  modulation phase comparison instrument operating in the "S"
band frequency range  which provides continuous range readings accurate to






Radio waves investigate the solar systemTitle Text
Kolosov, M., Yakovlev, O.Author Text
Telecommunication Journal (English Edition), Vol. 42, No. 10, pages 604-5;
October 1975.
Source Text
planets, radiowave propagation, space communication
links, solar system, radio waves, space communication
Keyword Text
A large group of scientists have been awarded a State Prize of the USSR for
1974 in the  field of science and technology for their investigations of the
propagation of radio waves  in deep space with the aid of automatic
interplanetary probes of the types "Venera",  "Mars" and "Luna".  Mikhail
Kolosov and Oleg Yakovlev, two scientists of the group,  describe how the
development of new technical facilities has brought about a fresh trend  in the






Hybrid computer application for the development of an unmanned
tethered helicopter.
Title Text
Kuchle, Alfred, Schmidt, G., Swik, R.Author Text
Dornier Syst, Friedrichshafen, Germany, Ingenieursblad, Vol. 44, No. 20,
pages 427-431, October 16 1975.
Source Text
aerospace engineering, computer aided design,
helicopters, computer simulation, hybrid  computers
Keyword Text
An unmanned tethered rotor-platform for reconnaissance and direction finding
has been  developed.  The system consists mainly of a two-blade rotor with a
cold-gas reaction  drive and a fuselage containing a turbine, a compressor, a
generator, a stabilizing unit  and the payload.  A mathematical simulation
model was developed to represent a good  approximation of the dynamic
characteristics of these components.  This model has made  it possible to
explain certain special problems arising from real-time simulation.  The
organization and operation of a complex hybrid simulator used for this







Radio communication in air navigationTitle Text
Laett, H. A.Author Text
Proceedings:   (A77 21859 08-32) International Telecommunication Union,
pages 3.5.2.1-3.5.2.3, Geneva, 1975.  Technical Symposium: World
Telecommunication Forum, Geneva, Switzerland, October 6-8, 1975.  Author
employed:  Radio-Suisse, Ltd., Berne, Switzerland
Source Text
air navigation, moving target indicators, radio
communication, radio navigation, secondary radar,
surveillance radar, distance measuring equipment,
instrument landing systems, radio direction  finders,
VHF omnirange navigation
Keyword Text
The requirements and constraints an air navigation system must satisfy and
the technical and  operational environment it must work in are considered.
The distinction between  auto-navigation and APO-navigation is discussed.
Typical examples of the former are examined  including the automatic
direction finder, VOR, DME, and ILS.  APO-navigation, primarily radar,  is
discussed with emphasis on MTI and secondary surveillance radar.  It is
concluded that  present air navigation systems are inconsistent and
incongruous, but that any enhancement is  slow and painful, and must be






Bearing error in VLF direction findingTitle Text
Walker, A. D. M., Lindsay, R. N.Author Text
Planetary and Space Science, Vol. 23, No. 10, pages 1457-8; October, 1975.
 Department of Physics, University of Natal, Durban, South Africa.
Source Text
electromagnetic wave reflection, ionospheric
electromagnetic wave propagation,  measurement errors,
radiowave propagation, whistlers, VLF direction
finding, whistler rays, lowest ionosphere, Goos Hanchen
shift,  goniometer measurements, Whistler exit point,
bearing error, duct motion,  magneto spheric electric
field, D-region
Keyword Text
The magnitude of the Goos-Hanchen shift of whistler rays in the lowest
ionosphere is  calculated.  It is concluded that the shift is not sufficiently large
to have a significant effect  on goniometer measurements of the position of





November - DecemberMonth Text
Radio control system for vehicles on the circular runway at NardoTitle Text
Cugiani, C., Orefice, M., Piazzo, C., Zich, R.Author Text
Elettronica e Telecomunicazioni, Vol. 24, No. 6, pages 225-9; November-
December, 1975.  CNR, Torino, Italy.
Source Text
control engineering applications of computers, mobile
radio systems, traffic control  systems, radio system,
management, circular test runway, direction finding
equipment,  management software, traffic control
system, control engineering applications of  computers
Keyword Text
A radio system designed for traffic control and management on the circular
test runway  for vehicles, at Nardo (Lecce) is described.  The operating
principle is followed by a  technical description of the system, which is based
on the use of a direction finding  equipment, controlled by a processor by
means of radio-transmitters and receivers, for the  vehicle links, together with
apparatus for the runway input-output signaling.  The general  criteria of the
management software are given, together with an example of the results






HF/DF Techniques InvestigationTitle Text
Ernst, E. W., Dyson, J. D. and Rao, N. N.Author Text
RRL No. 468, Report No. ECOM-74-0540-F, Contract No. DAAB07-74-C-
0540, University of Illinois, Urbana, Illinois, November 1975.
Source Text
HF radio direction finding, HF radio location, HF
interferometer, ionospheric modeling, antenna test
procedures, crossed-loop antennas, antenna impedance
matching, mode resolution, wavefront analysis
Keyword Text
The experimental HF interferometer system which has been used at the
University of Illinois for many years has been extensively modified.  A new
seventeen-element array of crossed-loop antennas has been installed with a
seven-channel computer-controlled receiving system.  The work has been
concerned with the study of ionospheric modeling techniques, and the
analysis of complex interference fields to determine the direction of arrival  of
the plane wave components of these fields.  (Abstract source unknown,








Scientific American, vol. 233, no. 5, pp. 120-125, November 1975.Source Text
Keyword Text
This paper investigates map projections with special reference to some
inspired ones.  The author gives a brief history of how the earth's surface is
perceived beginning with Biblical references, gives a quick look at some
classical methods of map making, and then discusses methods that result in
more bizarre maps.  (Abstract written for purpose of this publication by







Bragg-Angle Blazing of Diffraction GratingsTitle Text
Hessel, A., Schmoys, J., Tseng, D. YAuthor Text
Polytechnic Institute of Brooklyn Farmingdale, New York Microwave Research
Institute.  Air Force Office of Scientific Research, Arlington, Virginia-Hughes
Research Labs., Malibu, California.   Report AFOSR-TR-75-1348, 7 pages;
November, 1975.
Source Text
diffraction gratings, Bragg angle, gratings (spectra),
angle of arrival, polarization,  multiple operation,
efficiency, cavity resonators, specular reflection,
metal plates,  mirrors, reflectivity, reprints, blazed
grating, metallic mirrors, NTISDODXR, NTISDODAF
Keyword Text
The Bragg condition lambda = 2d sin theta is presented as a necessary
condition for  perfect (100% blazing of infinite, perfectly conducting diffraction
gratings that produce  only a single diffracted order, n= -1.  As an illustration,
the rectangular-profile grating  is analyzed. Design blaze curves, showing the
required depth as a function of angle of  incidence, for each polarization, are
obtained. Intersections of corresponding blaze curves  for the two
polarizations yield parameters of gratings perfectly blazed simultaneously in
both polarizations. The angle of incidence at which this is achieved depends
on the shape  of the grating.  Gratings so designed have a theoretical 100%







Method of Monopulse Angle Gating for Computer.  <NOTE> PatentTitle Text
Hughes, Richard S., Phillips, James L.Author Text
Department of the Navy, Washington, D C. Report PAT-APPL-707 923-Patent-
3 921175, 13 pages; November, 1975.
Source Text
radio homing, patents, guided missiles, guided missile
computers, PAT-CL-343-119, NTISGPN
Keyword Text
The patent describes a Monopulse angle-gated guidance system consisting
of a radio  frequency receiver having an antenna, feed assembly and
detectors, and a guidance  computer including the basic computer and
multiple target processing and scanning  circuitry.  A Monopulse angle-gated
guidance system provides pursuit-navigation  information to the servo system
of an associated missile and provides a direction-finding  information of






Accuracy of range-range and range-sum multilateration systemsTitle Text
Lee, H. B.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-11, No.
6, pages 1346-61; November 1975.  MIT, Lincoln Laboratories, Lexington, MA.
Source Text
radio direction-finding, moment of inertia, hyperbolic
multilateration, range multilateration, range sum
multilateration
Keyword Text
The paper shows that the moment-of-inertia viewpoint is applicable to a variety
of multilateration (or  position-finding) techniques.  The new techniques






An improved direct search mathematical programming algorithmTitle Text
Pappas, M., Moradi, J. Y.Author Text
ASME Transactions: Journal of Engineering for Industry, Series B, Vol. 97,
No. 4, pages 1305-10; November 1975.  Mechanical Engineering Department,
Newark College of Engineering, New Jersey Institute of Technology, Newark,
New Jersey.
Source Text
mathematical programming,direct search mathematical
programming algorithm, rotating coordinate pattern
search,  feasible direction finding procedure
Keyword Text
An improved, nonlinear, constrained algorithm is presented, coupling a
rotating coordinate  pattern search with a feasible direction finding procedure
used at points of pattern search  termination.  The procedure is compared
with eighteen algorithms, including most of the  popular methods, on ten test
problems.  These problems are such that the majority of  codes failed to solve
more than half of them.  The new method proved superior to all  others in the







Tracking systems requirements for atmospheric steering compensationTitle Text
Sher, L.Author Text
Applied Optics, Vol. 14, No. 11, pages 2750-5; November 1975.  Air Force
Weapons Laboratory, Kirtland Air Force Base, New Mexico.
Source Text
atmospheric light propagation, laser beams, optical
radar, tracking, atmospheric steering compensation,
laser beam, tracking sensor, angle of arrival
fluctuations, power spectrum, beam wander variations,
aperture sizes, bandwidth,  tracking systems
requirements, turbulence, beam spread, steering error
Keyword Text
The problem considered is essentially that of pointing a laser beam from one
airborne  vehicle to another with which it is cooperating.  The transmitter is
pointed at the receiver  by means of a tracking sensor which views a beacon
on the receiver vehicle.  Turbulence  between the two vehicles has almost
equal effects on the laser beam and the beacon beam.   Beam spreading in
the far field is due to diffraction and turbulence; both these factors are
analyzed.  When the tracker and the transmitter have apertures of different
sizes, the  power spectrum of the angle of arrival fluctuations at the tracking
sensor is different from  the power spectrum of the beam wander variations
from the transmitter.  Trade off  between the various aperture sizes and






Integrated interrogation-antenna system for panoramic radar installationsTitle Text
Von Trentini, G., Brunner, A.Author Text
Nachrichtentechnische Zeitschrift, Vol. 28, pages 391-397, November 1975.
Research supported by the Bundesministerium der Verteidigung, 1975.
Authors employed:  Siemens AG, Zentrallaboratorium fuer
Nachrichtentechnik, Munich, West Germany
Source Text
panoramic scanning, radar antennas, secondary radar,
space surveillance (ground based),  surveillance radar,
antenna arrays, interrogation, radar reflectors,
sidelobe reduction
Keyword Text
Antenna systems are considered for a secondary radar system which is used
in addition to  primary radar in air space surveillance applications.  Certain
difficulties must be overcome in  the design for mobile installations with small
reflectors which are used for both frequency  bands.  An elegant solution of
the problem is discussed for the case in which the radar device  operates in a
frequency range which is similar to that employed by the transponder.
Attention  is given to aspects of side lobe suppression, an excitation source
design for very dissimilar  frequencies, approaches for enhancing the direction-







A Technique for Producing Wide-Sweep Sensitivity Soundings with
Applications to OTH-B Radar Propagation Management
Title Text
Zavoli, W. B., Elpel, E. A., Washburn, T. W. and Sweeney, L. E. Jr.Author Text
Technical Report 32, 1 March 1975 to 31 October 1975, SRI Project 8727,
Contract No. N00014-70-C-0413(NR088-047), AD B009264, Stanford
Research Institute, Menlo Park, California, November 1975.
Source Text
OTH radar, ionospheric propagation, wide-sweep back
scatter soundings, radar sensitivity, propagation
management
Keyword Text
A wide-sweep, HF back scatter sounding technique is described that can be
used to infer the sensitivity achievable by an OTH-B radar for all combinations
of radar operating frequencies and time delays.  This sensitivity inference is
made without diverting the main radar for making propagation measurements.
The measurement system, which gets some of its information from a
conventional wide-sweep back scatter sounder, can be used to derive a
clutter-to-noise-ratio map as a function of sounding frequency and time delay.
Equations are presented that, under normal ionospheric conditions, relate this
clutter-to-noise measurement to subclutter visibility and hence to radar
sensitivity.  This wide-sweep, clutter-to-noise measurement technique was
implemented at the WARF experimental radar and was successfully used
during a 26-hour real-time OTH-B surveillance exercise.  It proved to be an
extremely valuable propagation management tool, providing a quantitative
technique for optimizing radar performance.  (Authors' abstract, technical






The Application of Extended Kalman Filtering to the Position Locating
Reporting System  (PLRS).  <NOTE> Master's thesis
Title Text
Dittmar, Jr, Charles A.Author Text
Master's Thesis:  Naval Postgraduate School Monterey Calif.  Report NPS-
52TS75121, page 80 pages; December, 1975.
Source Text
position finding, Kalman filtering, position
(location), nonlinear systems, errors,  aircraft,
computer programs, range finding, computerized
simulation, theses,NTISDODXA, NTISDODN
Keyword Text
Extended Kalman filtering is applied to the PLRS (Position Locating Reporting
System)  Here the non-linearity to the filter enters through the measurement
(range only).  The  non-linearity being the relationship between range and the
Cartesian coordinate states of  the filter. Filter covariances of error are
portrayed as error ellipsoids. These are used to  determine which one should
be used to update a unit when there are several other units  available for
ranging. One should attempt to make the range measurement in the same
direction as the major axis of error associated with the unit to be updated.







Electromagnetic beam propagation in turbulent mediaTitle Text
Fante, R. L.Author Text
IEEE Proceedings: Vol. 63, No. 12, pages 1669-92; December, 1975.
Air Force Cambridge Research Labs., L.G. Hanscom Air Force Base,
Bedford, MA.
Source Text
atmospheric light propagation, laser beams, optical
links, random processes, optical beams, turbulent
medium, clear atmosphere, beam spreading, beam wander,
scintillations, light beam propagation, coherence loss,
angle of arrival variations, short  pulse effects
Keyword Text
Reviews developments on the propagation of optical beams in a turbulent
medium, such  as the clear atmosphere.  Among the phenomena considered
are beam spreading, beam  wander, loss of coherence, scintillations, angle-of-






TACAN (radio navigation) yesterday, today and tomorrowTitle Text
Micozzi, E. D.Author Text
Electronic, Electro-Optic and Infrared Countermeasures, Vol. 2, No. 1, pages
27-8, 42; December, 1975.  Hoffman Electronics Corporation, El Monte,
California.
Source Text
aircraft instrumentation, ,radio navigation, UHF
system, TACAN system, radio direction finding
Keyword Text
TACAN (military range and bearing) is a UHF system operating on "L" band







Low Frequency Wave-Reflection Properties of the Equatorial Ionosphere.
 <NOTE>  Environmental Research Papers
Title Text




Air Force Cambridge Research Labs Hanscom Air Force Base,
Massachusetts.  Report AFCRL-TR-75-0615-AFCRL-EDP-542, 64 pages;
December, 1975.
Source Text
ionosphere, ionospheric models, ionospheric
propagation, wave propagation,  atmospheric sounding,
waveforms, angle of arrival, electron density, very low
 frequency, low frequency, polarization, Brazil,
electromagnetic wave reflections, angle of incidence,
NTISDODAF
Keyword Text
A joint United States - Brazil experiment was conducted near the
geomagnetic equator  to confirm the theoretically predicted strong
dependence of the ionospheric reflection  properties on the azimuthal
direction of wave propagation. Skywave delays, reflection  coefficients, and
polarization ellipses were measured at different frequencies, ranges, and
azimuths. The results were compared with full-wave computer calculations for
several  ionospheric models. A series of high resolution waveforms showing






Effect of the Pederson ray on the accuracy of direction findingTitle Text
Agaryshev, A. I.Author Text
Geomagnetism i Aeronomiya, Vol. 16, No. 5.   Institute of Applied Physics,
Irkutsk State University, USSR. Translation: Geomagnetism and Aeronomy,
Vol. 16, No. 5, page 461, 1976.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, Pederson ray, accuracy, direction finding,
traveling ionospheric disturbances, E-layer, electron
density, ionospheric radiowave propagation
Keyword Text
The deviation of the azimuth of the ray from the great circle arc in ionospheric
propagation has a  regular component, which can be predicted on the basis of
a "mean" ionosphere, as well as an  irregular component resulting, for
example, from the effect of traveling ionospheric disturbances.   In reflection
from the E-layer an intense Pederson ray may arrive at the observation point;
the  enhanced sensitivity of the azimuthal angles of this ray to the electron
density gradients transverse  to great circle arc had been already detected
earlier.  Therefore the magnitudes of both the regular  and random deviations
of the azimuths of F/sub 2/ must be known for estimating the accuracy of






Automated calibration technique for a phased array antennaTitle Text
Bailey, W. G., Kanemura, D. T.
Editor:  Washburn, B.
Author Text
ISA:  pages 563-8, ESL Incorporated, Sunnyvale, California.
ISA:  pages xiii+729, Pittsburgh, Pennsylvania, 1976.
Source Text
aerospace computer control, antenna phased arrays,
calibration, data acquisition, radio direction-finding,
calibration, phased array antenna, digital data
acquisition system, automated data analysis, direction
finding, receiver, digitizing unit, computer, pointing,
digital tape
Keyword Text
Describes a digital data acquisition system and an automated data analysis
procedure for calibrating  a phase-array antenna (i.e., determining the
direction finding capability of the array and  characterizing this capability
mathematically).  The system under consideration consists of the  antenna
array, a receiver, a digitizing unit, and a computer.  The computer's functions
are to tune the  receiver to the desired frequency and to control the array's
pointing direction.  The receiver  down-converts dual channel SHF signals into
a digital format suitable for processing by the digital  subsystem.  The
digitizer processes the signal amplitude data and provides for data transfer,






The Commutated Doppler Microwave Landing SystemTitle Text
Barratt, R. S.Author Text
Conference:  International Conference on the the Future of Aircraft All-
Weather Operations, London, UK, November 23-26, 1976.  Sponsored by
IEE, IEEE, et al.  Published by IEE, London, UK, pages 111-14, 1976. (ISBN
0 85296 167 7)  Author's Association:  Plessey Radar Research Center,
Cowes, Isle of Wight, UK.
Source Text
angular measurement, ground support systems, radio
direction-finding, radio navigation, Doppler frequency,
linear array, coding, swept frequency, beat frequency,
Commutated Doppler MLS,  angular measurement
Keyword Text
Commutated Doppler MLS is based on the fact that any relative motion
between a radiating source  and a receiver results in a frequency difference
between the signal transmitted and that received.   This Doppler frequency, is
proportional to both the relative velocity and the source frequency.  If the
transmitting source is swept along a linear array with velocity V then the
Doppler frequency is V/  lambda sin theta where lambda is the wavelength of
the source radiation, and theta the angle of the  receiver with respect to the
array broadside.  Hence the inherent coding of angle with frequency.   Unless
special steps are taken, the accuracy of the Doppler frequency would be
modified by the  Doppler shift arising from the aircraft's own movement.  This
is eliminated by radiating a second  (reference) signal from a fixed position on
the array and at a frequency offset by a small increment  from the swept
frequency.  The airborne equipment detects the beat frequency between the
two  signals with high accuracy.  A relatively short array of closely spaced
elements is used with the linear  movement simulated by switching
(commutating) the source of radiation, element by element, along  its length.
This process produces a spectrum, the envelope of which exhibits a strong
peak which  defines the angular position of the receiver.  The width of the






Utilization of thunderstorm direction finders for operative determination
of thunderstorm centers  within a radius of 300 km
Title Text
Baru, N. V., Solomonik, M. E., Shevela, G. F.Author Text
Atmospheric electricity, pages 260-264 (A77-47301 22-46) Leningrad,
Gidrometeoizdat, 1976 .  In Russian, 1976.
Source Text
atmospherics, meteorological radar, radio meteorology,
range finders, thunderstorms, amplitude  distribution








Multiwave Direction Finder on a Time BasisTitle Text
Baur, K.Author Text
Tech. Mitt. AEG-Telefunken (Germany), vol. 66, no. 2-3, pp. 104-6, 1976.Source Text
Keyword Text
This new system, using suitable sampling in space and time, has the
capability of determining the azimuths of the different waves in an interference
situation or with extraneous signals in the same channel.  The analogue part
consists of an Adcock antenna  system and a three-channel HF part working
on the Watson-Watt principle.  The implementation is modular and is known
as Telegon VI.  The system is completed by a minicomputer.  (Abstract






Multiwave direction finder on a time basisTitle Text
Baur, K.Author Text
Technische Mitteilungen AEG-Telefunken, Vol. 66, No. 2-3, pages 104-6,
1976.
Source Text
communications applications of computers, radio
direction-finding, sampling, interference, signals,
antenna, minicomputer, Multiwave direction finder
Keyword Text
This new system, using suitable sampling in space and time, has the
capability of determining the  azimuths of the different waves in an
interference situation or with extraneous signals in the same  channel.  The
analogue part consists of an Adcock antenna system and a three-channel HF
part  working on the Watson-Watt principle.  The implementation is modular






Time-base multi-wave direction finder.Title Text
Baur, KarlAuthor Text
AEG-Telefunken Progress (Allgemeine Elektricitaets-Gesellschaft), No. 2,
pages 46-47, 1976.
Source Text
direction finding systems, radio direction findingKeyword Text
By means of suitable sampling of the electro-magnetic fields in respect of
space and time  and appropriate data processing when signals and
interferences in the same channel are  detected, the novel time-base multi-
wave direction finder system (DF) is able to  determine automatically the
bearings of the different incident waves.  The system in  question consists of
an Adcock antenna system and a three-channel RF section based on  the
Watson-Watt principle.  The system has been realized in the scope of the
modular  system and is known as the TELEGON VI system.  The DF system






Digisonde observations during chemical releases. Final Scientific
Report, 1 Oct. 1972 - 30 Jun.  1975
Title Text
Bibl, K., Reinisch, B. W.Author Text
Final Report:  Astia Document  (AD)-A021910-ULRF-378/IP, AFCRL-TR-76-
0046, 41 pages, 1976.  Lowell Technological Institute Research Foundation,
Massachusetts.
Source Text
chemical indicators, electron density (concentration),
ionograms, ionospheric sounding, data  processing,
digital systems, Doppler effect, ionospheric drift
Keyword Text
Ionospheric observations with a Digisonde system during upper atmosphere
chemical releases  were carried out at Wallops Island (ALADDIN 74) in June
1974.  Ionogram observations were  combined with angle of arrival and
Doppler measurements.  Ionogram data of ALADDIN 72  and 74 were
analyzed with reference to the chemical releases. Digital techniques were
applied  for the processing of the ionospheric data.  The mobile Digisonde 128
No. 1 was relocated  several times between Eglin, Florida, John  F.  Kennedy






The effect of oil pollution of sea surface on characteristics of
radiolocation signals reflected at small  slip angles
Title Text
Bol'shakov, A. N., Galaev, Yu. M., Efimov, V. B., Kalmykov, A. I.,
Krovotyntsev, V. A., Kurekin,
A. S., Levantovskii, V. Yu., Lementa, Yu. A., Kelepo, B. A., Ostrovskii, I.
E., Pichugin, A. P.,
Pustovoitenko, V. V., Solomko, M. V., Terekhin, Yu. V.
Author Text
Morskie Gidrofizicheskie Issledovaniya, Vol. No. 4, pages 175-89, 1976.Source Text
oceanography, radiowave propagation, water pollution,
oil pollution, sea surface, radio location signals,
radiowave reflection
Keyword Text
Some results are given for measurements on 3 and 10 cm at small slip
angles (psi =0.5+30 degrees)  of radiolocation reflections by sections of the
sea surface covered with oil.  It is found that a decrease  of a signal from
sections with oil products in the case of average thickness of the film equal to
0.1  mu m reaches 15 db and more on 10 cm wave and 20 db and more - on 3







Errors of direction finding by starsTitle Text
Bugrov, E. A., Leanov, V. N.Author Text
Priborostroenie, Vol. 19, No. 6, pages 80-3, 1976.  Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
navigation, direction finding, astrocorrection
navigation system
Keyword Text
The results are reported of a series of experiments carried out with a
navigational system with  astrocorrection for determining the angular position
of an object relative to a horizontal coordinate  system.  The dynamic and






Investigation of the errors of celestial direction findingTitle Text
Bugrov, E. A., Leonov, V. N.Author Text
Priborostroenie, Vol. 19, No. 6, pages 80-83, 1976.  Author employed:
Leningradskii Institut Tochnoi Mekhaniki i Optiki, Leningrad, USSR.
Source Text
astroguide navigation system, celestial reference
systems, digital navigation, error analysis, star
trackers, autocorrelation, correlation coefficients,
cross correlation, Fourier transformation,  instrument
errors, normal density functions, phase shift, random
errors, root-mean-square errors
Keyword Text
The paper examines a navigation system with astrocorrection for the
determination of angular  position relative to the horizon system of
coordinates.  The system contains two automatic astro-  direction finders with
azimuth-height astro-viewfinders, which are set on a stabilized platform.   The
system has a digital output which allows the relatively simple processing of
large quantities  of data and the investigation of a wide range of celestial










Comunicaciones, Vol. No. 18, pages 36-45, 1976.Source Text
probability, radio direction-finding, tri-dimensional
probability density, Goniometric method
Keyword Text
The tri-dimensional probability density and the square middle value of the error
of place of an  objective in a space, for the general case of ellipsoidal
dispersion of the error, can be obtained, when  it is used for the Goniometric
method by a radio localization observation system, formed by two  stations of
radio localization, from one of which two angles (azimuth and place angle)







The potential of a bearing versus time radar method for determining the
radiants and velocities  of individual meteors
Title Text
Chebotarev, R. P.Author Text
Komety i Meteory, No. 24, pages 19-27.  In Russian, 1976.  Author
employed:
Akademiia Nauk Tadzhikskoi SSR, Institut Astrofiziki, Dyushambe, Tadzhik
SSR
Source Text
meteor trails, meteoroids, radar astronomy, radio
direction finders, velocity measurement, error












AGARD:  pages viii+634, Neuilly sur Seine, France, 1976.  Instituto di
Ricerca sulle Onde Elettromagnetiche of CNR, Firenze, Italy, pages 26/1-8.
Source Text
atmospheric light propagation, laser beams, turbulence,
diverging laser beam, atmosphere, ground levels,
arrival angle fluctuations
Keyword Text
Measurements are reported of angle of arrival fluctuations of a diverging laser
beam after propagation  through turbulence, firstly through a thin layer of
artificial turbulence, then through the atmosphere  at near ground levels.







The traffic capacity and integrity of guidance systems based on random-
access airborne interrogators
Title Text
Corbett, B. D.Author Text
Conference:  International Conference on the the Future of Aircraft All-
Weather Operations, London, UK, November 23-26, 1976.  Sponsored by
IEE, IEEE, et al.  Published by IEE, London, UK, pages 175-9, 1976. (ISBN 0
85296 167 7)  Author's Association:  MEL Equipment Company Limited,
Crawley, UK.
Source Text
channel capacity, distance measurement, ground support
systems, radar systems, traffic capacity, data
integrity, data link, air traffic control, flare
guidance, random access airborne  interrogators
Keyword Text
This note provides some general algorithms, with numerical examples, for
estimating the traffic  capacity and data integrity of guidance systems in
which flight-path data is transmitted over a  two-way air-initiated distance-
measuring data link.  Angle data is considered to be either  ground-derived
(responsive to the angle of arrival of interrogations at the ground station) or  air-
derived (the data being a function of the angle of propagation of signals
received by the aircraft  in response to its interrogations).  By the use of the
data link to transmit the air-derived range to the  ground as part of the
interrogation word, together with a unique aircraft address, complete position






AGARD Conference Proceedings No. 173 on Radio Systems and the
Ionosphere
Title Text
Editor:  Blackband, W. T.Author Text
Proceedings:  Conference AGARD, No. 173, pages vii+446, 1976.  Neuilly sur
Seine, France.
Source Text
ionospheric electromagnetic wave propagation, radio
direction-finding, radio navigation, satellite relay
systems, satellite system, scintillation, navigation,
ionospheric sounding, optimum channel  selection, radio
systems, high latitude systems, direction finding
systems, HF, LF, VLF
Keyword Text
The following topics were dealt with:  satellite system scintillation and effects
on  navigation systems; h.f. ionospheric sounding, optimum channel
selection, high-latitude  and direction-finding systems; 1.f./v.1.f. systems.  31







Improvement to L-band DME for MLS useTitle Text
Enein, M. H.Author Text
Conference:  International Conference on the the Future of Aircraft All-
Weather Operations, London, UK, November 23-26, 1976.  Sponsored by
IEE, IEEE, et al.  Published by IEE, London, UK, pages 141-4, 1976. (ISBN 0
85296 167 7)  Author's Association:  Plessey Navaids, Addlestane, UK
Source Text
angular measurement, distance measurement, ground
support systems, microwave links, radio  direction-
finding, radio navigation, L-band DME, MLS,
feasibility, accuracy, pulse techniques, capacity,
angle guidance system
Keyword Text
Presents the results of a feasibility study which shows that the required
accuracy can be achieved  using pulse techniques compatible with ICAO
standard DME and that sufficient capacity is available  within the existing











Izvestiya na Vmei "Lenin", Vol. 34, No. 11, pages 337-43, 1976.Source Text
diffusion in solids, electron device noise, field
effect transistors, frequency response, semiconductor
device manufacture, high frequency manufacture, field
effect transistors, noise characteristics, diffusion
techniques
Keyword Text
Increased application of field effect transistors in the high-frequency field
(radiolocation,  communication etc.) is highlighted with emphasis on their
good noise characteristics especially with  high input resistance.  Difficulties
of obtaining good frequency characteristics on a small horizontal  dimension






Combined direction and rangefinding with a modified SBG satellite
tracking telescope
Title Text
Fischer, H., Neubert, R.Author Text
Jena Review, Vol. 21, No. 3, pages 156-61, 1976.  Academy of Science,
Central Institute of Geophysics, Potsdam, East Germany.
Source Text
artificial satellites, geodesy, laser beam
applications, telescopes, tracking, range finding, SBG
satellite tracking telescope, satellite echoes, GEOS A,
equipment, direction finding
Keyword Text
The first satellite echoes are received from GEOS A on 21 March 1974.  This
article gives a brief  description of the equipment and reports on the






Theoretical study on non-standard imaging concepts.  Final Technical
Report, 15 Feb. - 15 Aug.  1975
Title Text
Fried, D. L.Author Text
Technical Report:  Astia Document (AD)-A023627-DR-048-RADC-TR-76-51,
187 pages, 1976.  Optical Science Consultants, Yorba Linda, California.
Source Text
imaging techniques, light transmission, atmospheric
circulation, computer programs, distortion,  subroutines
Keyword Text
This report is separated into two parts.  Part I presents the analytic backup
and computer code  results of an effort to generate a fairly general computer
code that would allow calculation of  a variety of standard optical propagation
effects.  These effects are concerned with imaging  resolution, heterodyne
reception, laser transmitter antenna gain, scintillation, predetection
compensation, etc.  The computer program is written in Extended BASIC and
can be run on  a 16K memory size NOVA-type computer.  Sample
calculations are presented.  Part II of the  report is concerned with the subject
of isoplanatism and its measurement.  It is demonstrated  that the isoplanatic
patch size will, in general, not be the same for predetection compensation
and for ordinary short-exposure imagery.  The concept of angle-of-arrival
isoplanatism is  introduced and a simple integral expression relating the
distribution of C sub N sq to  angle-of-arrival isoplanatism is developed.  The
procedure for inverting a set of measurements  of the angle-of-arrival
isoplanatism function to obtain the distribution of C sub N square, and  from
that calculating the predetection compensation isoplanatism function is
studied.  Details  of the procedure and formulation of its noise sensitivity are
presented.  Using sample  angle-of-arrival isoplanatism measurements made
against the edge of the sun, the predetection  compensation isoplanatism






Varieties of isoplanatismTitle Text
Fried, D. L.
Editor:  Wyant, J. G.
Author Text
Optical Science Consultants, pages 20-9, Yorba Linda, California. Society.
Photo-Optical Instrumentation Engineers, pages vi+170, Palos Verdes
Estates, California.  Society Photo-Optical Instrumentation Engineers,
University, Arizona, et al, 1976.
Source Text
atmospheric light propagation, optical images, optical
transfer function, isoplanatism, transfer function,
optical system, imaging, turbulence, propagation path,
predetection  compensation isoplanatism, speckle
interferometry isoplanatism, field angle, post
detection  compensation isoplanatism, angle of arrival
isoplanatism, long exposure compensation isoplanatism,
short exposure imagery compensation isoplanatism
Keyword Text
Isoplanatism is a somewhat exotic term used to indicate that the transfer
function of an optical system  is dependent on the field-angle, or to denote the
region, called the isoplanatic patch, over which the  transfer function is
virtually independent of field-angle.  Isoplanatism assumes physical
significance  in imaging through turbulence.  The need to take account of this
has created some confusion since  different types of imagery have different
isoplanatic dependencies and so should be denoted by  different terms.
There are a variety of different effects each of which can be classified as
isoplanatism - each distinct in its dependence on the propagation path.  Five
distinct varieties of  isoplanatism have been identified:  1) predetection
compensation isoplanatism, 2) post-detection  short-exposure imagery
compensation isoplanatism, 3) post-detection long-exposure compensation
isoplanatism, 4) angle-of-arrival isoplanatism, and 5) speckle interferometry







Method of calculation of turbulence effects for computer simulation of
laser sensor pointing  jitter performance
Title Text
Fried, D. L.Author Text
Astia Document  (AD)-A038422-RE-CR-77-4, 17 pages, 1976.  Advanced
Sensors Directorate, Army Missile Research, Development and Engineering
Laboratory, Redstone Arsenal, Alabama.
Source Text
computerized simulation, lasers, turbulence effects,
electromagnetic radiation, optics, power  spectra, wave
propagation
Keyword Text
This work calculates (1) the expected laser spot size, (2) a method of
developing a propagation  conditions parameter related to what an observer
might be able to sense, and (3) the power  spectrum for angle-of-arrival jitter







CO2 coherent propagation (with reciprocal tracking) through the marine
boundary layer. Experimental measures of attenuation, scintillation,
wavefront, tilt, and coherence are made  through clear air, Research
Report, Jan. -  Jun. 1976
Title Text
Giannaris, R. J., Mooradian, G. C., Stone, W. R.Author Text
Astia Document (AD)-A029718-NELC-TR-1994, 70 pages, 1976.  Naval
Electronics Labortory Center, San Diego, California.
Source Text
carbon dioxide lasers, infrared tracking, light
transmission, spacecraft communication,  atmospheric
composition, heterodyning, marine environment,
scintillation, telecommunication,  wave attenuation,
wave fronts
Keyword Text
Two CO2 heterodyne receivers, each utilizing wave-front tilt tracking derived
from the nutation  of the received signal over the detector, are used to
measure propagation effects through a  marine environment over an 18.2-km
path across the San Diego harbor inlet.  Measurements  of attenuation,
characterized as signal loss; scintillation, characterized as percent
modulation;  wavefront tilt, characterized as angle-of-arrival spectra; and
coherence, characterized by the  angular brightness function, are made
through clear air, haze, and fog.  It is determined that  reciprocal tracking
provides significant enhancement to signal levels under all propagation
conditions whereas single-station tracking does not.  The dominance of a
theoretically predicted  coherent direct beam propagating through scattering
media is observed. The data are correlated  with meteorological data obtained






An electronic time and frequency reference scanning beam compatible
with Doppler MLS
Title Text
Glasgow, J. A.Author Text
Conference:  International Conference on the the Future of Aircraft All-
Weather Operations, London, UK, November 23-26, 1976.  Sponsored by
IEE, IEEE, et al.  Published by IEE, London, UK, pages 130-2, 1976. (ISBN 0
85296 167 7)  Author's Association:  Marconi Research Labs., Great Baddow,
UK
Source Text
angular measurement, frequency modulation, ground
support systems, microwave antenna arrays,  radio
direction-finding, radio navigation, frequency
reference scanning beam, Doppler MLS, frequency
synthesized sources, linear array,  frequency coding,
time referenced scanning beam, angle determination
system
Keyword Text
The technique is to use a set of frequency synthesized sources to drive a
frequency multiplexed  multi-element linear array so that a scanning beam
with no inertia or lag is formed.  By the addition  of a common frequency
modulation to all the elements, frequency coding is applied.  The receiver
would not need to measure precisely all the signal characteristics but, if







Modal frequency and random response of the Airbus A300B antennaTitle Text
Goedel, H. and Weiss, F.Author Text
Report UFE-1242-0, 14 pages, 1976.  Messerschmitt-Boelkow-Blohm GmbH
Ottobrunn (West Germany) Unternehmensbereich, Flugzeuge.
Source Text
aircraft antennas, European airbus, frequency response,
turbulent boundary layer, automatic  control, power
spectra, pressure distribution, radio direction
finders, service life, vibration mode
Keyword Text
Using the NASTRAN program system a computation of vibration and
response was carried out  for the ADF (Automatic Direction Finder) of the
Airbus A300B in order to estimate the stress  level within the scope of service
life considerations.  Using RIGID FORMAT 3 for normal  mode computations
and RIGID FORMAT II for power spectral density analysis, it was possible  to
achieve the actually obtained results for frequency responses in a simple way
by means of  the NASTRAN system.  A boundary layer spectrum confirmed
by measurements was introduced  as a power spectrum into the
computation.  The pressure distribution on the shell plane was  assumed
constant and symmetrical.  Due to this assumption, which has been proved
realistic,  only symmetrical modes had to be considered for dynamic
response investigations.  The modal  procedure utilized a number of 20
symmetrical normal modes covering a frequency range of  about 600 Hz.  The
frequency response is essentially determined by two modes causing an
almost constant deformation of cross sections in the longitudinal direction.
The maximum RMS  value of the encountered stresses is 5.6 KP/sq m.  The
accedence number for this stress value  is 8.2 x 10 to the 9th power during
the service life.  It was proved by calculations that the  fatigue life of the






Precipitation static noise and shielding in aircraft ADF loop antennasTitle Text
Grabowiecki, A. and Kunachowicz, K.Author Text
Conference:  3rd Wroclaw Symposium on Electromagnetic Compatibility,
Wroclaw, Poland, September 22-24, 1976. Sponsored by  International Union
of Radio Science, International Special Committee on Radio Interference,
IEEE, et al.  Journal:  Prace Naukowe Instytutu Telekumonikacji i Akustyki
Politechniki Wroclawskier, Seria:  Konferenje, Vol. 27, No. 7, pages 232-7,
1976.  Authors' Association:  Inst. Lotnictwa, Warszawa, Poland.
Source Text
aircraft, atmospheric precipitation, ferrite devices,
insulating coatings, loop antennas, radio direction-
finding, shielding, static electrification aircraft,
automatic direction finders, precipitation static
noise, flush ferrite loop antenna, radome,  shielding
Keyword Text
A noise-producing mechanism associated with the in-flight charging of an
aircraft and its effect on  the performance of airborne MF automatic direction
finders are considered.  The precipitation static  noise is produced in
antennas mounted under plastic radomes.  In the presented model of a flush
ferrite loop antenna, the spark discharge between the radome and the
surrounding metallic surface  is prevented by coating of the antenna surface
with a conducting film of epoxy-carbon black gel.   Measurements show that







Minimax-problems and nonlinear programmingTitle Text
Grossmann, Ch., Kleinmichel, H., Vetters, K.Author Text
Zeitschrift fur Operations Research, Series A (Theories), Vol. 20, No. 1,
pages 23-38, 1976.  Technical University Dresden, Dresden, East Germany.
Source Text
nonlinear programming, nonlinear programming, step size
problems, nonlinear discrete minimize problem, feasible
directions  method
Keyword Text
Every nonlinear discrete minimize-problem can be shown to be a problem of
nonlinear programming.   On this basis relations are stated between
conditions of optimality as well as methods for solving  minimize-problems
and well known results of nonlinear programming, e.g.  Kuhn-Tucker-theory
and  methods of feasible directions.  Also further results are given with







Minimize problems and nonlinear optimization.Title Text
Grossmann, Christian, Kleinmichel, Helmut, Vetters, KlausAuthor Text
Zeitschrift fuer Operations Research, Series A (Theories), Vol. 20, No.1,
pages 23-38, 1976.  Technical University, Dresden, East Germany.
Source Text
nonlinear mathematical programming, management scienceKeyword Text
Every nonlinear discrete minimize-problem can be shown to be a problem of
nonlinear  programming.  On this base relations are stated between
conditions of optimality as well  as methods for solving minimize-problems
and well known results of nonlinear  programming, e.g., Kuhn-Tucker-theory
and methods of feasible directions.  Also further  results are given with







Direction of arrival angle prediction. Interim Report, July- August 1975Title Text
Hayes, R. D., Coleman, E. W.Author Text
Astia Document (AD)-A021311-NADC-75223-20, 95 pages, 1976.  Naval Air
Development Center, Department of Aero-Electronic Technology, Warminster,
Pennsylvania.
Source Text
aircraft antennas, aircraft landing, antenna radiation
patterns, computer systems programs,  antenna arrays,
performance prediction, phase shift, radio direction
finders
Keyword Text
An existing computer program which is called the roll plane program was
modified.  This  modification made possible the calculation of the direction of
arrival angle from an emitting  source.  The simulation of a detection scheme
which was mounted on an aircraft was a  three-element antenna array.







OSU participation in the CTS communications link characterization
experiment
Title Text
Hodge, D. B., Theobold, D. M.Author Text
Electro Science Laboratory, Ohio State University, Columbus, Ohio.  Report
NASA-CR-152534-ESL-4299-2-FR-4299-2, 19 pages, 1976.
Source Text
ATS 6, communications technology satellite, radio
transmission, amplitudes, millimeter waves, phased
arrays, radio antennas, radio attenuation, scintillation
Keyword Text
A four element self phased array was developed for propagation
measurements utilizing the  Communication Technology Satellite 11.7 GHz
downlink. The parameters of interest in  measurements were attenuation,
amplitude scintillation, and angle of arrival variability.  simultaneous
scintillation measurements were also conducted at 360 MHZ, 2.075 GH and
30  GHz utilizing ATS-6.  The unique movement of ATS-6 during 1976
permitted extensive  measurement of scintillation characteristics as a function






Ionospheric modeling for HF radio source location from a single site.Title Text
Hoover, K. E.Author Text
Ph.D. Thesis:   283 pages, 1976.  Illinois University, Urbana-Champaign.Source Text
atmospheric models, surfaces, wave reflection, high
frequencies, ionosphere, position (location), radio
emission, radio signals
Keyword Text
Short range radio source location from a single RDF site is discussed.  It is
found that, for the  purpose of single-site location, the ionosphere can be
modeled as a reflecting surface to varying  degrees of accuracy and detail.
Several on-site methods of determining the parameters of these  various
models are demonstrated using both experimental and simulated data.
Experimental  results of radio source location performed using untilled, tilted,
and moving irregularity models  are presented.  It is found that the moving
model can offer noticeable decreases in the average  source location error
over short (30 km) ranges.  However, it is found that the simplest untilled






The Correction  of Errors Produced in HF Direction Finders by Travelling
Ionospheric Disturbances
Title Text
Jones, T. B. and Spracklen, C. T. and Blackband, W. T.Author Text
AGARD Conference Proceedings No. 173  on Radio Systems and the
Ionosphere, presented 26-30 May 1975, Athens, Greece, published by
AGARD, 1976.
Source Text
radio direction finding, ionospheric electromagnetic
wave propagation, measurement errors, error correction,
atmospheric movements, Doppler effect, travelling
ionospheric disturbances, Doppler frequency shift,
reflection point, bearing deviation, accuracy, HF
direction finding
Keyword Text
By monitoring of the Doppler frequency shifts in the reflected signal at three or
more receiving sites, the speed, direction and magnitude of the disturbances
can be determined.  If the Doppler frequency shift at the direction finder is
also measured, the displacement of the reflection point and hence the bearing
deviation produced by the disturbances can be calculated.  A considerable
improvement in accuracy is obtained when such corrections are  applied to
signals propagated over an 850 km path.  (Abstract source unknown,






The correction of errors in HF direction finders by traveling ionospheric
disturbances
Title Text
Jones, T. B., Spracklen, C. T.Author Text
AGARD:  Radio Systems and the Ionosphere, 9 pages (See N76-20302 11-
32), 1976.  Physics Department, Leicester University (England).
Source Text
Doppler effect, error correcting devices, radio
direction finders, traveling ionospheric  disturbances,
electromagnetic interference, frequency shift keying,
high frequencies, radio  transmission
Keyword Text
Traveling ionospheric disturbances (TIDs) produce change in the bearing of
the signals received  from a distant transmitter via the atmosphere.  By
monitoring the Doppler frequency shifts in  the reflected signal at three or
more receiving sites the speed, direction and magnitude of the  TID can be
determined.  If the Doppler frequency shift at the direction finder is also
measured,  the displacement of the reflection point and hence the bearing
deviation produced by the TID  can be calculated.  A very considerable
improvement in accuracy is obtained when such  corrections are applied to






The correction of errors produced in HF direction finders by traveling
ionospheric disturbances
Title Text
Jones, T. B., Spracklen, C. T.
Editor:  Blackband, W. T.
Author Text
AGARD:  pages 34/1-9, Physics Department, University of Leicester,
Leicester, UK.  AGARD:  pages vii+446, Neuilly sur Seine, France, 1976.
Source Text
atmospheric movements, Doppler effect, error
correction, ionospheric electromagnetic wave
propagation, measurement errors, radio direction-
finding, traveling ionospheric disturbances, Doppler
frequency shift, reflection paint, bearing deviation,
accuracy, HF direction finding, error correction
Keyword Text
By monitoring of the Doppler frequency shifts in the reflected signal at three or
more receiving sites  the speed, direction and magnitude of the disturbances
can be determined.  If the Doppler frequency  shift at the direction finder is
also measured, the displacement of the reflection point and hence the
bearing deviation produced by the disturbances can be calculated.  A
considerable improvement in  accuracy is obtained when such corrections are






Random Medium Effect on Variance and Bias of Angle Estimation
Radars
Title Text
Knepp, Dennis L.Author Text
IEEE AP-S Antennas and Propagation Society International Symposium,
proceedings, pp. 221-224, 1976, cited in 1976 Index to IEEE Publications,
The Institute of Electrical and Electronics Engineers, Inc., publication no.
JH41905, p. 477, 1977.
Source Text
Keyword Text











PR. Nauk. Inst. Telekomun. and Akust. Politech. Wroclaw. Ser. Konf.
(Poland), vol. 27, no. 7, pp. 196-204, 1976.  (Presented at the 3rd Wroclaw
Symposium on Electromagnetic Compatibility, 22-24 September 1976,
Wroclaw, Poland.)
Source Text
radar theory, radar measurement, electromagnetic
compatibility, EMC, radiolocation systems, cylindrical
obstacle, range, accuracy, model, false signal
probability
Keyword Text
The influence of a cylindrical obstacle on range, accuracy of measurement
and probability of false signal is investigated by modeling in the optical
frequency range.  Results of theoretical computation and investigation on the
model are shown.  (Abstract source unknown, proceedings, Russian






Mutual Interaction of Two Radiolocation Systems in the Presence of
Obstacles Near the Antenna of One of Them
Title Text
Korobko, I.Author Text
PR. Nauk. Inst. Telekomun. and Akust. Politech. Wroclaw. Ser. Konf.
(Poland), vol. 27, no. 7, pp. 189-95, 1976.  (Presented at the 3rd Wroclaw
Symposium on Electromagnetic Compatibility, 22-24 September 1976,
Wroclaw, Poland.)
Source Text
radar theory, antenna theory, receiving antennas, radar
antennas, interaction, radiolocation systems,
obstacles, receiving antennas, modeling
Keyword Text
The mutual influence of the antennas is investigated by modeling in the
optical frequency range.  Results are shown as a function of separation of
antennas and also of distance between receiving antennas and obstacles of







EMC problems in radiolocation systems in the presence of near obstaclesTitle Text
Korobko, I.Author Text
Conference:  3rd Wroclaw Symposium on Electromagnetic Compatibility,
Wroclaw, Poland, September 22-24, 1976. Sponsored by  International Union
of Radio Science, International Special Committee on Radio Interference,
IEEE, et al.  Journal:  Prace Naukowe Instytutu Telekumonikacji i Akustyki
Politechniki Wroclawskier, Seria:  Konferenje, Vol. 27, No. 7, pages 196-204,
1976.  Authors' Association:  Institute of RadioElectronics, Sofia, Bulgaria.
Source Text
electromagnetic compatibility, radar measurement, radar
theory, EMC, radiolocation systems, cylindrical
obstacle, range, accuracy, model, false signal
probability
Keyword Text
The influence of a cylindrical obstacle on range, accuracy of measurement
and probability of false  signal is investigated by modeling in the optical







Mutual interaction of two radiolocation systems in the presence of
obstacles near the antenna of one  of them
Title Text
Korobko, I.Author Text
Conference:  3rd Wroclaw Symposium on Electromagnetic Compatibility,
Wroclaw, Poland, September 22-24, 1976. Sponsored by  International Union
of Radio Science, International Special Committee on Radio Interference,
IEEE, et al.  Journal:  Prace Naukowe Instytutu Telekumonikacji i Akustyki
Politechniki Wroclawskier, Seria:  Konferenje, Vol. 27, No. 7, pages 189-95,
1976.  Authors' Association:  Institute of RadioElectronics, Sofia, Bulgaria.
Source Text
antenna theory, radar antennas, radar theory, receiving
antennas interaction, radiolocation systems, obstacles,
receiving antennas, modeling
Keyword Text
The mutual influence of the antennas is investigated by modeling in the
optical frequency range.   Results are shown as a function of separation of







Techniques for adaptive control of diffraction mode and troposcatter
antennas.
Title Text
Krause, G. E., NG, P. C.Author Text
Interim Report:  Astia Document (AD)-A031579-ECOM-4432, 19 pages, 1976.
 Army Electronics Command, Fort Monmouth, New Jersey.
Source Text
adaptive control, antennas, radio reception,
tropospheric scattering, antenna radiation patterns,
atmospheric fraction, radio wave refraction,
refractivity
Keyword Text
Beyond the horizon, radio communications via troposcatter or diffraction
modes are frequently  troubled by bending of the RF rays due to changes in
the atmospheric index of refraction.  This  can cause the received angle of
arrival to appear outside the antenna's main lobe.  A possible  solution is to
adapt the antenna's response to these changes.  This report discusses
possible  state-of-the-art techniques, tradeoffs, potential problems and cost
aspects for developing an  adaptive antenna control system for use on






Considerations on the localization directivity in pulse operationTitle Text
Kuhrt, R.Author Text
Nachrichtentechnik Elektronik, Vol. 26, No. 9, pages 328-31, 1976.Source Text
antenna radiation patterns, directive antennas, radio
direction-finding, localization directivity, pulse
operation, aerials, monostatic operation
Keyword Text
The directivity properties of aerials are described.  The description is devoted
to the question of how  to obtain the localization directivity as a summation of
the transmitting and receiving directivities in  pulse operation.  In monostatic
operation too, this localization directivity is not simply represented  by the






Design of electrically small broadband receiving antennas under
consideration of nonlinear  distortions in amplifier elements
Title Text
Lindenmeier, H. K.Author Text
Conference:  AP-S International Symposium 1976, Amherst, MA, October 11-
15, 1976.  Sponsored by IEEE, URSI. Published by IEEE, New York, New
York, pages 242-5, 1976.
Author's Association:  Institute fur Hochfrequenztechnik, Technical University
Munich, Munich, West Germany.
Source Text
active antennas, electric distortion, radio direction-
finding, radio frequency amplifiers, receiving
antennas, small broadband receiving antennas, antenna
height, S/N ratio, vertical rod monopoles, amplifier,
linearity, nonlinear distortions, design
Keyword Text
It is shown that with a given antenna height optimum S/N ratio is obtained
only if the first amplifier  stage is directly connected to the antenna element.
With vertical rod monopoles the optimum  location for the amplifier in the
antenna is found at a certain height above the ground.  An antenna  of this
kind is an ideal element for a direction-finder system.  The broadband pickup
of undesired  signals requires highly linear and low-noise amplifiers with a
wide linearity range in order to  suppress nonlinear distortions.  It is found that
an optimum antenna height may be determined which  in the frequency range






Analysis of the accuracy of operation of the range finding channel of a
Shoran system
Title Text
Lipin, A. V.Author Text
Geodeziia i Aerofotas'emka, No. 6, pages 31-35, 1976.  Author employed:
Akademiia Grazhdanskoi Aviatsii, USSR.
Source Text
air navigation, distance measuring equipment,
navigation aids, radio beacons, range finders, Shoran,
azimuth, radio direction finders, range errors
Keyword Text
The paper considers a method for estimating the accuracy of the range finding
channel of a short  range air navigation system, based on the possibility of
the synchronized determination of  azimuth and range from the normal profiles
of two radio beacons, with subsequent transition  to a central profile passing
through these beacons.  Solutions are obtained on a Gaussian plane  and on






Beverage antennas for HF communications, direction finding and over-
the-horizon radars
Title Text
Litva, J., Rook, B. J.Author Text
Astia Document (AD)-A031787-CRC-1282, 188 pages, 1976.
Communications Research Center, Radio and Radar Branch, Ottawa
(Ontario).
Source Text
antennas, beverages, high frequencies, over-the-horizon
radar, antenna arrays, communication  equipment, radio
direction finders
Keyword Text
A detailed description is given of the experimental and theoretical results
obtained from a study  of the Beverage antenna.  The results show that this
antenna is useful as a receiving antenna  in the high frequency range because
it is highly directive, largely frequency independent, as a  low take-off angle
and is relatively inexpensive to construct.  Since the electrical properties of
the ground over which HF antennas may be situated will affect their
performance, a novel  technique is described, which utilizes a single Beverage
element to determine these properties.   Comprehensive Beverage antenna
engineering-design-data have been calculated and tabulated  in a readily
accessible format for the communications engineer.  Beverage antennas are
shown  to be effective elements or "building blocks" for HF antenna systems,






The Use of Horizontal Dipoles to Measure the Angle  of Arrival of Radio
Waves in the Decameter Band
Title Text
Luganin, V. A. and Vorob'eva, L. P.Author Text
Telecommunications and Radio Engineering, no. 10, pp. 30-34, 1976.Source Text
Keyword Text
The possibility of using wideband two-base antenna systems for measuring
the angle of arrival of waves is discussed with respect to the accuracy
achieved.  Constraints imposed on the accuracy of such systems by the
intercoupling of short-wave dipole horizontal antennas and the mismatch of
their feeder sections are considered.  (Authors' abstract, formal literature,






UHF Adaptive Array SystemTitle Text
Masenten, W. K.Author Text
Position Location and Navigation Symposium, IEEE, proceedings, pp. 47-52,
1976, cited in 1976 Index to IEEE Publications, The Institute of Electrical and
Electronics Engineers, Inc., publication no. JH41905, p. 480, 1977.
Source Text
Keyword Text







Calculation of the fluctuation characteristic of a direction finder.Title Text
Mingalev, G. K., Chilikin, V. M.Author Text
Radioelektronika, Vol.19, No.1, pages 123-125, 1976.  Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
radio direction findingKeyword Text
The fluctuating characteristic is determined for the case when a fluctuating







An inductively coupled goniometer for a long-wave and medium-wave
aviation automatic radio  direction finder
Title Text
Mioduszewski, A.Author Text
Prace, No. 64, pages 65-89, 1976.  Instytut Lotnictwa.Source Text
aircraft equipment, instrument errors, radio direction
finders, Radiogoniometers, compasses, flight
instruments, long wave radiation, loop antennas,
magnetic coils
Keyword Text
Results of an investigation of the performance of n inductive goniometer
designed for operation  at medium and long wavelengths in conjunction with
the loop antenna system of an automatic  radio compass are presented and
discussed.  Some engineering solutions with internal coils and  with
ferromagnetic core coils are presented, and goniometer error sources are
examined.   Techniques for measuring goniometer instrumental accuracy are
discussed.  A ring inductive  goniometer model is discussed, basic electrical
parameters and goniometer errors are dealt with,  and goniometer design and






Trends in aircraft landing systemsTitle Text
Moore, R. A., Cooper, H. W., Littlepage, R. S.Author Text
Conference:  EASCON '76, Washington, DC, September 26-29, 1976.
Conference Record published by IEEE, New York, New York, pages 114A/1-
14, 1976.  Authors' Association:  Westinghouse Defense & Electronic
Systems Center, Baltimore, Maryland.
Source Text
aircraft instrumentation, ground support systems, radio
direction-finding, microwave landing system, aircraft
approach and landing guidance, ILS, international
standard
Keyword Text
Describes the present and foreseen contributions of VHF/UHF Instrument
Landing System (ILS) and  microwave landing system (MLS).  A brief history
of aircraft approach and landing guidance is  followed by a discussion of the
large improvements in ILS through new engineering developments.   Key
features of the five national proposals for MLS competing for acceptance as
the international  standard are described along with the most apparent






Locate and rescue system components.Title Text
no authorAuthor Text
Final Report:  Report NASA-CR-144836, 67 pages, 1976.  Baker (James L.)
Development Corp., Sherwood Forest, Maryland.
Source Text
Position (location), rescue operations, signal
detection, syncom satellites, systems analysis,
beacons, radio direction finders, signal reception,
signal transmission, very high frequencies
Keyword Text
Two types of search and rescue systems not involving satellites are studied;
one using a network  radio communications link and the other a characteristic
beacon signal.  Line of slight limitation  of VHF radio and beacon signals limit
the range (approximately 25 miles) between the origin  of the distress signal






Effectiveness of a pilot ground trainer as a part task instrument flight
rules flight-checking device stage 2.
Title Text
Ontiveros, R. J.Author Text
Final Report:  Astia Document (AD)-A026754/2, FAA-NA-75-60-FAA-RD-76-
72, 66 pages, 1976.  National Aviation Facilities Experimental Center, Atlantic
City, N. J.
Source Text
flight simulators, instrument flight rules, navigation
aids, pilots (personnel), aircraft performance,  human
factors engineering, landing aids, radio direction
finders
Keyword Text
The second stage of a two stage experiment was conducted to determine if a
pilot ground trainer  (PGT) could be used to flight check instrument pilot
applicants on instrument approaches in lieu  of performing these tasks in an
aircraft on their initial instrument flight check.  Based on the  comparative
PGT and aircraft performance scores of a control and experimental group, the
results of Stage II indicate that an appropriately equipped PGT may be used
to flight check  instrument pilot applicants on the automatic direction finder
very high frequency  omni-directional radio range, and instrument landing
system approaches.  Equipment and  capabilities required for the ground
trainer to be effective as a part task flight checking device  for accomplishing
these tasks are listed.  Significant differences between PGT and aircraft
performance scores are discussed.  Factors contributing to the performance






Precision angle measurement in Doppler MLSTitle Text
Outram, J. D.Author Text
Conference:  International Conference on the Future of Aircraft All-Weather
Operations, London UK, November 23-26, 1977.  Sponsored by IEE, IEEE.
Conference Proceedings published by IEE, London, UK, pages 107-10, 1976.
(ISBN 0 85296 167 7)   Author's Association:  Plessey Company Limited,
Towcester, UK.
Source Text
aerospace computing, angular measurement, computerized
signal processing, correlation methods,  ground support
systems, microwave links, radio direction-finding,
Doppler MLS, angle measurement, angle coded signal
processing
Keyword Text
The  author is concerned primarily with the airborne processing of angle
coded (Doppler shifted)  signals in space.  After giving a brief background of
the Doppler signal generation, and the early  history of the processing
systems, he concentrates an the currently preferred correlation processing
technique.  Important aspects such as signal acquisition, angle
measurement, and measurement  integrity are discussed in terms of
hardware and performance.  The paper concludes with a suggestion  of future






New Wide-Aperture Doppler DF Systems for VHF and UHFTitle Text
Pichl, H. and Ernst, B.Author Text
News Rohde and Schwarz (Germany), vol. 16, no. 73, pp. 27-31, 1976.Source Text
VHF, UHF, Doppler DF systems, bearings, compensation
principle, field strength, accuracy, sensitivity,
flexibility, reliability, modular design, wide aperture
antennas, radio direction finding, Doppler effect
Keyword Text
The new Doppler DF systems PA 007, PA 008 and PA 009 make  use of
wide-aperture antennas and determine bearings according to the time-proven
compensation principle to within ±0.5 degrees (system error) if the field
strength of the bearing signal is at least 3 MUV/M in the VHF range or 6
MUV/M in the UHF range.  The high accuracy and sensitivity are
accompanied by great flexibility and excellent reliability due to modular
design and state-of-the-art technology.  (Abstract source unknown, formal






New wide-aperture Doppler DF systems for VHF and UHFTitle Text
Pichl, H., Ernst, B.Author Text
News from Rohde and Schwarz, Vol. 16, No. 73, pages 27-31, 1976.Source Text
Doppler effect, radio direction-finding, VHF, UHF,
Doppler DF systems, bearings, compensation principle,
field strength, accuracy,  sensitivity, flexibility,
reliability, modular design, wide aperture antennas
Keyword Text
The new Doppler DF systems PA 007, PA 008 and PA 009 make use of wide-
aperture antennas and  determine bearings according to the time-proven
compensation principle to within +or-0.5 degrees  (system error) if the field
strength of the bearing signal is at least 3 mu V/m in the VHF range or 6  mu
V/m in the UHF range.  The high accuracy and sensitivity are accompanied







Use of complex radiation patterns in direction finding systems for signal
resolution in a wide  scan sector
Title Text
Pogorelov, A. I.Author Text
Radiotekhnika (Kharkov) No. 37, pages 51-57.  In Russian, 1976.Source Text
angular resolution, antenna radiation patterns, radar
resolution, radio direction finders, signal  detection,
amplitude modulation, autocorrelation, Fourier series,







Application of complex radiation patterns in direction finders for the
resolution of signals over a wide  surveillance sector
Title Text
Pogorelov, A. I.Author Text
Radiotekhnika, Vol. No. 37, pages 51-7, 1976.Source Text
antenna arrays, antenna radiation patterns, radio
direction-finding, complex radiation patterns,
direction finders, surveillance sector, antenna array,
signal compression,  space time modulation, signal
resolution
Keyword Text
Discusses the general principles of joint space-time modulation of signals, in
the direction finding  of objects, over a wide sector of the space.  Expressions
are derived for the amplitude and phase field  distributions across the antenna
array, and for the radiation patterns, for an arbitrary law of  space-time
modulation.  A procedure is developed for obtaining a complex radiation
pattern, and a  scheme is presented for the practical realization of the pattern
and signal compression, for ensuring  direction finding over a broad sector of






Effect of travelling ionospheric disturbances on radio noise from
discrete sources
Title Text
Postoyev, Yu. K.Author Text
Geomagnetism i Aeronomiya, Vol.16, No. 5, Ionospheric Section, Academy
of Science of Kazakh, SSR, USSR.  Translation:  Geomagnetism and
Aeronomy, Vol. 16, No. 5, pages 457-8, 1976.
Source Text
ionosphere, ionospheric electromagnetic wave
propagation, radiowave propagation, scintillation,
traveling ionospheric disturbances, radio noise,
discrete sources, signal theory, ray simulation,
electron density inhomogeneities, scintillation
Keyword Text
The study of the ionosphere by the radio astronomical method showed that
the small-scale  inhomogeneities of the electron density present in the
ionosphere cause fluctuations of the amplitude  (scintillation) and the angle of
arrival of the radio waves from discrete sources, while the large-scale
inhomogeneities are responsible for the focusing phenomenon.  In the
mathematical treatment of  signal theory it is assumed that the medium is
either a random screen (small-scale inhomogeneities)  or that it contains
lenses with a given aperture (large-scale inhomogeneities) As experience
shows,  neither of these models of the medium always provide a good
approximation of the perturbed state  of the ionosphere.  Considering this fact
and also the interest developing in traveling ionospheric  disturbances (TID) it
seems worthwhile to carry out a ray simulation of the radio astronomical






High Resolution Measurements of Time Delay and Angle of Arrival Over
a 911 km HF Path
Title Text
Rice, D. W.Author Text
AGARD Conference Proceedings No. 173 on Radio Systems and the
Ionosphere, vol. 33/1-16, 1976 (presented 26-30 May 1975, Athens, Greece).
Source Text
ionospheric electromagnetic wave propagation, radio
direction finding, delays, time delay, HF, FMCW
sounding technique, linear receiving array, modes,
nonlinear phase fronts, ionosphere, radio direction
finding, arrival angle
Keyword Text
This paper presents the results of some 40 hours of afternoon and evening
measurements.  An FMCW sounding technique was employed with a linear
receiving array of 1.2 km aperture.  These arrangements made it possible to
resolve modes differing in time of arrival by as little as 20 MUsec, and to
determine the angle of arrival of each mode.  The results show that markedly
nonlinear phase fronts can occur even for apparently single modes of
propagation, as a result of the irregular structure of the ionosphere which
splits the signal into a number of "sub-modes."  This finding presents a
possible limitation to the accuracy of HF direction finding, which applies even
to systems capable of resolving the modes.  (Abstract source unknown,






High resolution measurements of time delay and angle of arrival over a
911 km HF path
Title Text
Rice, D. W.
Editor:  Blackband, W. T.
Author Text
AGARD, pages 33/1-16, Department of Communications, Communications
Research Center, Ottawa, Ontario, Canada.  AGARD, pages vii+446, Neuilly
sur Seine, France, 1976.
Source Text
delays, ionospheric electromagnetic wave propagation,
radio direction-finding, time delay, HF, FMCW sounding
technique, linear receiving array, modes, nonlinear
phase fronts, ionosphere, radio direction finding,
arrival angle
Keyword Text
Presents the results of some 40 hours of afternoon and evening
measurements.  An FMCW  sounding technique was employed with a linear
receiving array of 1.2 km aperture.  These  arrangements made it possible to
resolve modes differing in time of arrival by as little as  20 mu sec, and to
determine the angle of arrival of each mode.  The results show that  markedly
nonlinear phase fronts can occur even for apparently single modes of
propagation, as a result of the irregular structure of the ionosphere which
splits the signal  into a number of "sub-modes".  This finding presents a
possible limitation to the accuracy  of HF direction-finding, which applies even






Detection of laser pulses by generation of surface acoustic wavesTitle Text
Rosengreen, A., Jackson, D. W.
Editor:  Houston, J. B., Jr.
Author Text
Stanford Research Institute, Menlo Park, California, pages 50-7, Society
Photo-Optical Instrumentation Engineers, Bellingham, Washington, pages
x+166, Society Photo-Optical Instrumentation Engineers, American Academy
Microbiology, et al, 1976.
Source Text
acoustic surface wave devices, laser accessories, photo
detectors, piezoelectric substrate, detector response,
laser pulses, laser pulse detection, surface acoustic
wave  generation
Keyword Text
A detector consisting of a piezoelectric substrate with periodically spaced,
thin-film absorber strips  on its surface for generation of a surface acoustic
wave (SAW) is described.  Various modes of  operation of the absorber of the
incident radiation are considered.  Use of the detector for detection  of
wavelength and angle of arrival of the incident radiation is discussed.  Results
are given of tests  of a detector (25 MHZ) with a CO/sub 2/, a Nd:YAG, and a
ruby laser.  A qualitative analysis of the  detector is made, explaining the
observed variation of the detector response to laser pulses of  identical
energy.  The rise time, t/sub r/, is found to be an important parameter.  For
good  performance the periodicity of the absorber must be selected so the
frequency of the SAW is  considerably less then 1/t/sub r/.  On the basis of
an experimental comparison with pyro-electric  detectors, and theoretical
predictions of improved performance by changes in the detector design, it  is
predicted that the detector will provide better detection of nanosecond CO/sub







Direction finding studies of whistler mode signals: Some campaigns
funded for the IMS,  international magneto spheric study
Title Text
Rycroft, M. J.Author Text
ESA European Programmes on Sounding-Rocket and Balloon Research in
the Auroral Zone, pages 359-369 (SeeN77-14120 05-12), 1976.  Southampton
University (England).
Source Text
radio direction finders, Radiogoniometers, united
kingdom, whistlers, barium ion clouds, Canada,  flux
density, geomagnetism, GEOS satellites (ESA),
ionosphere, magnetosphere, position  (location),
triangulation
Keyword Text
The method of using two or more direction finding (goniometer) receivers to
locate, by  triangulation, the regions where whistler mode signals emerge
from the ionosphere into the  earth-ionosphere waveguide is reviewed.  Some
observations are reported of a recent campaign,  funded by the U.S. NSF,
conducted in eastern Canada.  The aims of, and plans for, conducting  further
similar experiments during the International Magneto spheric Study are
discussed.  Funds  have already been granted by the U.K. SRC to conduct
campaigns in conjunction with active  magneto spheric experiment such as
barium shaped charge releases and man-made whistler mode  transmissions,






The roles of networks of VLF direction-finding receivers during the IMSTitle Text
Rycroft, M. J.
Editor:  Knott, K., Battrick, B.
Author Text
Conference:  10th ESLAB Symposium on the Scientific Satellite Programme
During the Magnetospheric Study, Vienna, Austria, June 10-13, 1975.
Published by Reidel, Dordrecht, Netherlands, pages 433-50, 1976. (ISBN 90
277 0688 3)   Author's Association:  Department of Physics, University of
Houston, Texas.
Source Text
atmospheric techniques, atmospherics, goniometers,
magnetosphere, plasma dynamics, plasma pause,
International Magneto spheric Study, VLF direction
finding receiver networks, goniometers, electric field
distribution, whistlers,  magnetosphere
Keyword Text
A simple model of the distribution of electric fields and plasma dynamics in
the  magneto spheric equatorial plane is first reviewed.  The significance of
the plasma pause  in this context is mentioned.  A discussion of the power,
and limitations, of the normal  whistler method for studying this region of
space plasma leads on to a consideration of the  roles that can be played by






Conical Scan-Monopulse System; Tracking AccuracyTitle Text
Sakamoto, H.Author Text
IEEE SOUTHEASTCON 76, Region 3 Conference: Engineering in Changing
Economy, pp. 133-134, 1976, cited in 1976 Index to IEEE Publications, The
Institute of Electrical and Electronics Engineers, Inc., publication no.
JH41905, p. 477, 1977.
Source Text
Keyword Text







Electrically Small Complementary Pair (ESCP) with inter-element
coupling.
Title Text
Schroeder, K. G.Author Text
Interim Report:  Astia Document (AD)-A033862-SAMSO-TR-76-17, TR-0077
(2550-63)-2, 29 pages, 1976.  Aerospace Corporation, Re-entry System
Division, El Segundo, California.
Source Text
coupling coefficients, hybrid circuits, Impedance
matching, monopole antennas, bandwidth,  coupling
circuits, phased arrays, semiconductor devices
Keyword Text
Electrically small (reduced size) antennas are inherently narrowband, or
inefficient, or both.   A summary is presented of prior work on complementary
pair antennas and the use of the  coupling between the two elements to
optimize the impedance match and efficiency of such  structures.  The design
of electrically small complementary pairs is described, and preliminary
measurement results are shown for monopoles.  These measurements
indicate a substantial  improvement in gain-bandwidth product as compared to
conventional matching techniques for  electrically small antennas.  In
addition, the complementarization circuit in conjunction with the  hybrid feed
can reduce the effects of mutual impedances in steerable-beam arrays.
Applications  include small individual antennas and scatterers as well as
linear, planar, or circular arrays in  a variety of fixed-station or vehicular uses.
Various types of decoys and ECM systems for  aircraft and missiles are
examples of potential applications of electrically small antennas and
scatterers.  Large, hardened, ground-based phased arrays and wideband
communication base  station antennas are typical phased-array applications
in fixed stations. Vehicular applications  encompass wideband direction
finders, aircraft conformal antennas for various functions, and  high-






Increasing the Accuracy of Direction Finding of the Sources of Radio
Interference by Using an Antenna with an Expander
Title Text
Siczek, S. and Janiszewski, M.Author Text
PR. Nauk. Inst. Telekomun. and Akust. Politech. Wroclaw. Ser. Konf.
(Poland), vol. 27, no. 7, pp. 205-9, 1976.  (Presented at the 3rd Wroclaw
Symposium on Electromagnetic Compatibility, 22-24 September 1976,
Wroclaw, Poland.)
Source Text
radiofrequency, interference, radio direction finding,
antenna accessories, accuracy, expander, antenna,
directivity, receiver, RFI source direction finding,
nonlinear circuit
Keyword Text
The use of an antenna of relatively small directivity in connection with the
receiver having an additional non-linear circuit is proposed.  (Abstract source






Increasing the accuracy of direction-finding of the sources of radio
interference by using an antenna  with an expander
Title Text
Siczek, S. and Janiszewski, M.Author Text
Journal:  Prace Naukowe Instytutu Telekomunikacji i Akustyki Palitechniki
Wroclawskiej, Seria:  Konferenje, Vol. 27, No. 7, pages 205-9,  1976.
Sponsored by International Union of Radio Science, International Special
Committee on Radio Interference, IEEE, et al. Authors' Association:  Institute
of Telecommunications, Wroclaw, Poland.
Source Text
antenna accessories, radio direction-finding, radio
frequency interference, accuracy, expander, antenna,
directivity, receiver, RFI source direction finding,
nonlinear circuit
Keyword Text
The use of an antenna of relatively small directivity in connection with the






Lower bounds on the mean-square performance in estimating a
Gaussian process or field that  influences an observed space-time point
process
Title Text
Snyder, D. L. and Vaca, M. V.Author Text
Conference:  International Symposium an Information Theory, Ronneby,
Sweden, June 21-24, 1976.  Sponsored by IEEE, Union Radio Science
International.  Published by IEEE, New York, New York, page 128, 1976.
Authors' Association:  Department of Electrical Engineering, Washington
University, St. Louis, Missouri.
Source Text
estimation theory, filtering and prediction theory,
optical communication, random processes estimate,
smoothing, filtering, prediction, Gaussian process,
spatially distributed photo detectors,  optical field,
atmospheric turbulence, mean square error, space time
point process
Keyword Text
The estimate is not restricted to being causal; thus, bounds are given for
smoothing, filtering and  prediction.  The observations are conditionally a
space-time Poisson process given the underlying  Gaussian process or field.
Such observations model ideal, spatially distributed photo detectors when
the optical field incident upon them is influenced by a Gaussian process or
field, as occurs, for  example, with propagation of light through atmospheric
turbulence.  An application of the bound to  the problem of optically sensing






A high frequency direction-finding equipment for the 1.5 MHZ to 30
MHZ band
Title Text
Starbuck, J. R.Author Text
Conference:  International Conference on Communications Equipment and
Systems, Brighton, Sussex, UK, June 8-11, 1976.  Published by IEE,
London, UK, 1976. (ISBN 0 852 296 161 8)  Author's Association:  Avionics
and Communications, Plessey Company Limited, Ilfard, UK.
Source Text
radio direction-finding, 1.5 MHZ to 30 MHZ band,
antenna arrays, electrically matched cables, rotating
goniometers, HF  direction finding equipment, multiple
beam receiving system
Keyword Text
Describes direction-finding equipment for use with the antenna arrays of a
multiple-beam high  frequency receiving system covering the 1.5 MHZ to 30
MHZ band.  The arrays comprise two  concentric monopole circles and the
direction finder utilizes their electrically wide aperture to reduce  the bearing
errors attributable to site and propagation path imperfections.  The antenna
signals are  passed along sets of electrically matched cables to two rotating
goniometers which sample and  process the signals to produce unambiguous
bearing readouts at an operator controlled console.  One  goniometer
operates on the signals in the lower part of the frequency band as received
from the outer  antenna circle whilst the other one covers the upper band as
fed from the inner circle.  Operational  procedures are simple and a






PALM - A System for Precise Aircraft Location.Title Text
Stiglitz, Irvin G., Karp, David, McAulay, Robert J., Evans, James E.,
LaFrey, Raymond
Author Text
Journal Article:  Report JA-4654-ESD-TR-77-51, 6 pages, 1976.
Massachusetts Institute of Technology, Lexington Lincoln Laboratory.
Source Text
landing aids, air traffic control radar beacon system,
altimeters, position finding, addressing, accuracy,
transponders, direction finding, avionics, data links,
reprints, PALM (precision altitude and landing
monitor), precision altitude and landing monitor,  DABS
(discrete address beacon system), discrete address
beacon system, NTISDODXR
Keyword Text
The Precision Altitude and Landing Monitor (PALM) is intended to provide
accurate  stand-alone three-dimensional position data for aircraft equipped
with standard beacon  transponders using ground equipment designed for low
life cycle cost.  The PALM  program, to the present time, has focussed on an
experimental evaluation of the accuracy  of elevation measurements. The
results of these measurements have successfully validated  the theoretical







VOR Calibration; Standard  Audio-Frequency Signal Source Based on
Digital Waveform Synthesis
Title Text
Sugar, George R.Author Text
Precision Electromagnetic Measurements Conference Proceedings, pp. 72-
74, 1976, cited in 1976 Index to IEEE Publications, The Institute of Electrical
and Electronics Engineers, Inc., publication no. JH41905, p. 480, 1977.
Source Text
Keyword Text







A summary of DABS antenna studiesTitle Text
Sureau, J. C.Author Text
Astia Document (AD)-A021321/5-ATC-53-FAA-RD-75-112, 50 pages, 1976.
Mass. Institute of Technology, Lexington Lincoln Laboratory.
Source Text
antenna arrays, antenna design, beacons, air traffic
control, antenna radiation patterns, beams
(radiation), directional antennas, Monopulse antennas,
sidelobe reduction
Keyword Text
Studies completed on the DABS antenna concept were documented.  A
DABS antenna is  characterized by the simultaneous availability of three
beams: (1) a sum beam through which  all data is transferred, (2) a
Monopulse difference beam used for target direction finding, and  (3) a control
beam, whose function is to guarantee that all transactions occur in the main
beam.   It was concluded that: (1) whereas the desirable azimuth
characteristics arise from the basic  required functions and from the necessity
to minimize the effects of the RF (target)  environment, the desirable elevation
features are such as to reduce the effects of the physical  environment, and
(2) implementation options are very sensitive to the type (if any) of primary






The OSU self-phased array for propagation measurements using the 11.7
GHz C'S beacon
Title Text
Theobold, D. M., Hodge, D. B.Author Text
Astia Document NASA-CR-152519-ESL-4299-1, 26 pages, 1976.
Columbus ElectroScience Laboratory, Ohio State University.
Source Text
communications technology satellite, millimeter waves,
phased arrays, radio beacons, radio  transmission,
precipitation (meteorology), radio attenuation,
satellite tracking, scintillation,   spacecraft
communication
Keyword Text
A self phased array was developed for propagation measurements on an earth-
space path.  The  11.7 GHz C'S beacon was used as the signal source.  The
self phased array was used to  measure angle of arrival as well as attenuation
and scintillation statistics.  The performance of  the array is described, and
sample data are presented.  The tracking capability of the self phased  array
was also studied.  This technique permits fully electronic, nonmechanical
satellite tracking,  thus simplifying unmanned operation and eliminating






Radio-recoverable tranquilizing dartTitle Text
Weeks, R. W., Long, F. M., Cupal, J. J.
<Editor> Rhodine, C. N.
Author Text
Conference:  13th Annual Rocky Mountain Bioengineering Symposium and
the 13th International ISA Biomedical Sciences Instrumentation Symposium,
Laramie, WY, May 3-5, 1976.  Sponsored by ISA, IEEE, Rocky Mountain
Bioengineering.  Conference Proceedings published by ISA, Pittsburgh,
Pennsylvania, pages 33-6, 1976. (ISBN 0 87664 288 1)  Authors' Association:
 University of Wyoming, Laramie, Wyoming.
Source Text
radio direction-finding, radio transmitters, radio
beacon transmitter, radio direction finding, battery
capacity, circuit, components, fabrication  technique,
beacon specifications, field tests, animal
tranquilizing dart
Keyword Text
Describes a development project aimed at overcoming one of the major
disadvantages of the  tranquilizer dart techniques.  One specific disadvantage
is the difficulty encountered in finding the  downed animal in areas of heavy
cover after it has been hit by a dart.  A corollary to this problem is  in
recovering the dart in the event of a miss when the dart gun is fired; or
equivalently, to find the dart  if it becomes dislodged during the flight of the
target animal.  The approach was to build a radio  beacon transmitter that
would fit within the bore of the syringe, be light enough not to affect seriously
the dart trajectory, transmit enough power so that conventional radio direction
finding techniques  could be used to locate the dart for ranges up to one mile,
and have a battery capacity for at least  twenty-four hours of operation.  The
paper describes the various aspects of the beacon transmitter:   the circuit,











Frequenz (Germany), vol. 30, no. 1, pp. 9-12, January 1976.Source Text
radio direction finding, resolution, multicomponent
fields, direction finding technique, survey,
radiofrequency region, spacebase, timebase, aperture
sampling method, document not available
Keyword Text
The report contains a survey about the possibilities and the state of the
analysis of multicomponent fields in the radiofrequency region.  At first, the
aperture-sampling method is illustrated and the influence of aperture size and
the number of samples are discussed. Defining the terms spacebase and
timebase, it is possible to arrange the problems between the boundary cases
of sample collection.  After that, the different algorithms for analysis are
enumerated and opposed to each other in its properties.  The mixed system











Frequenz, Vol. 30, No. 1, pages 9-12; January 1976.  Fachbereich
Hochfrequenztech., AEG-Telefunken, Ulm/Donau, West Germany.
Source Text
radio direction-finding resolution, multi component
fields, direction finding technique, survey, radio
frequency  region, space base, time base, aperture
sampling method
Keyword Text
The report contains a survey about the possibilities and the state of the
analysis of  multi component fields in the radio frequency region.  At first the
aperture-sampling-method  is illustrated and the influence of aperture size and
the number of samples are discussed.   Defining the terms space base and
time base it is possible to arrange the problems between  the boundary cases
of sample collection.  After that the different algorithms for analysis  are
enumerated and opposed to each other in its properties.  The mixed system






Interference analysis as a means of the technique of direction finding.Title Text
Baur, K.Author Text
Frequenz, Vol. 30, No. 1, pages 9-12; January 1976.  Author employed:
Telefunken AG, Ulm, West Germany.
Source Text
directional antennas, information theory, multipath
transmission, radio direction finders, radio  frequency
interference, signal analysis, antenna radiation
patterns, apertures, channels (data  transmission),
data sampling
Keyword Text
The report contains a survey about the possibilities and the state of the
analysis of  multi component fields in the radio frequency region.  At first the
aperture-sampling-method is  illustrated and the influence of aperture size and
the number of samples are discussed.  Defining  the terms space base and
time base it is possible to arrange the problems between the boundary  cases
of sample collection.  After that the different algorithms for analysis are
enumerated and  opposed to each other in its properties.  The mixed systems






Interference analysis is means in direction finding technology - 1, 2.Title Text
Baur, KarlAuthor Text
Frequenz, Vol. 30, No.1, pages 9-12, 2 January 1976; pages 26-31, February
1976.  Author employed:  AEG-Telefunken, Ulm, Germany.
Source Text
radio direction findingKeyword Text
A survey is presented about the possibilities and the state of the analysis of
multi component fields in the rf region.  The aperture-sampling method is
illustrated and  the influence of aperture size and the number of samples are
discussed.  After defining  the terms space base and time base it is possible
to correlate the problems between the  boundary cases of sample collection.
Different algorithms for analysis are enumerated  and their properties are






Gyroscopic Systems and Instruments of Precision MechanicsTitle Text
Buryan, Yu. A., Kim, Yu. V., Nazarov, A. B., Leonov, V. N., Raspopov,
V. Ya.
Author Text
Joint Publications Research Service, 64 pages; January, 1976. Arlington,
Virginia.
Source Text
direction finding, gyroscopes, gyrocompasses,
navigational aids, star trackers, degrees  of freedom,
inertial navigation, translations, USSR, NTISJPRS
Keyword Text
Contents:  Connecting a gyrocompass and a direction gyroscope; Synthesis
of optimum  dynamic characteristics of a one-dimensional inertial system for
stationary operating  regimes; Effect of errors in stabilizing and astronomical
direction finder on determining  the true course of an object; Dynamics of
reactive acceleration of the rotors of  gyromotors by compressed gas; contact
less method for determining the characteristic  oscillation of parts and
assemblies of instruments and precision machine tools;  Computations of the
sensitivity and torsional rigidity of a coiled manometer spring;  Selection of
celestial bodies for astrocorrection in a navigation system; Investigation of
the effect of elasticity of the suspension of a controlling gyroscope with two
degrees of  freedom on its dynamic properties; Analysis of variants of watch





January - JuneMonth Text
Analysis of incoherent multi component wavefieldsTitle Text
Cugiani, C., Mosca, M.Author Text
Centro Studi Propagazione ed Antenne del CNR, Torino, Italy, Atti della
Accademia delle Scienze di Torino.  I.  Classe di Scienze Fisiche,
Mathematiche e Naturali, Vol. 110, No. 1-3, pages 81-93; January-June, 1976.
Source Text
antenna phased arrays, antenna theory, scanning
antennas, incoherent multi component wavefields,
spatial filtering theory, scanned antennas, point
source  distribution, direction finding problems
solution methods
Keyword Text
The methods of solving direction-finding problems through the spatial filtering
theory of scanned  antennas are critically reviewed.  In the case of a point
source distribution a new method of solution  is presented.  Numerical results






Measured Sea Path Sky Wave/Ground Wave Signal Power Ratios Over
the 2-10 MHz Range
Title Text
Hipp, J. E. and Green, T. C.Author Text
Task Report 33 for the period 30 June 1975 to 31 December 1975, Naval
Electronic Systems Command Contract N00039-72-C-1275, 23 January 1976.
Source Text
Keyword Text
Approximately 480 oblique incidence linear FM soundings were obtained over
a 50-1000 km path in the Gulf of Mexico in June 1973.  The ionograms
obtained from these soundings were digitized and analyzed to determine the
sky wave-to-ground wave power ratios for various range and time groupings.
The complete set of ionogram CRT photographs is included in the report.  In
addition, computer printouts of the digital analysis for approximately 228
ionograms and summary sky wave/ground wave classification histograms are
also included.  The analyses results show the sky wave-to-ground wave power
ratios are highly dependent upon both range and the temporal variations of the
ionosphere as well as transmit and receiving antenna polarizations.  Specific
results for each range and time grouping are provided.  In addition, a
comparison of the summary sky wave-to-ground wave power ratios with
theoretical predictions is provided.  (Authors' abstract, technical report,






Diffuse Multipath Effect on Angle Estimating SystemsTitle Text
McGarty, Terrence P.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-12, pp.
42-54, January 1976, cited in 1976 Index to IEEE Publications, The Institute











Analysis of the Fluctuation Characteristic of a Direction FinderTitle Text
Mingalev, G. K. and Chilikin, V. M.Author Text
IZV. vuz Radioelek tron. (USSR), vol. 19, no. 1, pp. 123-5, January 1976.Source Text
radio direction finding, fluctuation characteristic,
direction finder, instantaneous gain control,
fluctuating signal mixed with noise, spectral density
Keyword Text
An analysis is carried out of the fluctuation characteristic when the input to a
sum/difference type of direction finder with instantaneous gain control
consists of a fluctuating signal mixed with noise.  In addition to a rigorous
formula, an approximate analytical expression is also obtained for the
spectral density; estimates are made of the errors which result from
employing a limited number of terms in the series.  (Abstract source






Analysis of the fluctuation characteristic of a direction finderTitle Text
Mingalev, G. K., Chilikin, V. M.Author Text
Radioelektronika, Vol. 19, No. 1, pages 123-5; January, 1976.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction-finding, fluctuation characteristic,
direction finder, instantaneous gain control,
fluctuating signal  mixed with noise, spectral density
Keyword Text
An analysis is carried out of the fluctuation characteristic, when the input to a
 sum/difference type of direction finder, with instantaneous gain control,
consists of a  fluctuating signal mixed with noise.  In addition to a rigorous
formula, an approximate  analytical expression is also obtained for the
spectral density; estimates are made of the  errors which result from






The characteristics of the distribution of atmospherics sources and the
consideration of the fixing  error
Title Text
Nishino, M., Kashiwagi, M.Author Text
Proceedings:   Vol. 23, pages 1-16; January, 1976.  Author employed:
Nagoya University, Research Institute of Atmospherics, Toyokawa, Japan.
Source Text
atmospherics, atmospherics sources, fixing error,
monthly distribution, Far East, triangulation,
direction finding  stations, Sakushima station, fixing
rate, network, observational data
Keyword Text
The monthly distribution of sources of atmospherics in the Far East in 1973 is
obtained using  triangulation at three direction finding stations.  It is clear from
the directional distribution at  Sakushima station that the fixing rate in the
region along the baselines is lower than in other regions  because of the
distortion caused by the shape of the network.  The calculation of the fixing
error by  means of computer was carried out from observational data in 1973






The "ALI" system of radio direction (for road vehicles)Title Text
no authorAuthor Text
L'Electricite Automobile, Vol. 30, No. 434, pages 28-9, 31-4; January, 1976.Source Text
control engineering applications of computers, radio
direction-finding, road vehicles,  signaling, traffic
control, radio direction, road vehicles, display,
roadside data collection, computer, inductive  signaling
Keyword Text
Describes an experimental system now undergoing tests in Germany for the
interchange  of information between road vehicles and roadside installations.
Before starting a journey  the driver enters his starting point and destination
and a display in his cab is thereafter kept  undated to display any change of
route and data such as recommended speed and road  conditions.  Inductive
signaling is used between the cooperating installations and the  roadside data
collection and transmission points are linked to a central computer by land
lines.  Two further developments of the system are briefly described, mainly






Skyhook 1975.  <NOTE> Interim Report 1 March 1975-30 January 1976Title Text
Pappas, Tom, Lee, Homer E.Author Text
Interim Report:  Report R-0176001, 93 pages; January 1976.  Authors
employed:  Raven Industries Inc., Flight Operations Department,  Sioux Falls,
South Dakota.
Source Text
balloons, flight paths, jet transport planes,
commercial aircraft, radio direction finders,
stratosphere, tracking stations, pulse code modulation,
launching, data reduction,  telemeter systems,
telescopes, cosmic rays, instrumentation radio
tracking, skyhook balloons, C-47 aircraft, CESSNA 206
aircraft, NTISDODXA,  NTISDODN
Keyword Text
The 1975 Skyhook program provided sufficient funding and balloons for eight
flight  attempts from Fort Churchill, Manitoba; Sioux Falls, South Dakota; and
Salina, Kansas.   Seven of these flights are considered successful launches
although one balloon burst at  ceiling.  This report describes individual flights,






Tests of the ITT Seasonde Buoy SystemTitle Text
Parker, Charles E.Author Text
Technical report prepared for the National Marine Fisheries Service under
Contract No. NO43-45-72, (Woods Hole Oceanographic Institution, Woods
Hole, Massachusetts  02543) January 1976.
Source Text
Keyword Text
During May and September, 1975, three field tests of the ITT Electro-Physics
Laboratory's Seasonde buoy system were carried out.  The Seasonde is a
lightweight buoy that may be equipped with a sub-surface drogue or used as
a surface current drifter to obtain Lagrangian measurements of ocean
currents.  This buoy continuously transmits a low powered radio signal which
is received at two or more receivers located at separate positions along the
beach.  These receivers detect the source of the radiated ground wave with
loop antennas equipped with high gain preamplifiers and 360-degree resolvers
mounted directly above the receiver.  A fix on the buoy is accomplished by
the bilateration method.  Specifications for the system stated that signals of
sufficient strength for ±≡ directional detection could be realized at ranges of
200 to 300 miles.  Results of the field tests show that these range and
bearing accuracies were not obtained and there are limitations in the
application of this system for year-round surveillance of a modest field of
buoys.  (Abstract source unknown, unpublished manuscript, English






Signal Source position-Determining Process.Title Text
Pentheroudakis, Panajiotis S.Author Text
Patent:  Department of the Navy, Washington, D.C. Report PAT-APPL-46O
870-Patent-3 935 574, 21 pages; January, 1976.
Source Text
patents, position finding, signals, antenna arrays,
NTISGPN
Keyword Text
A signal source position is determined using an angle-measuring,
interferometer system  employing a longitudinal antenna array having a
baseline length greater than the signal  wavelength. The long, multi-lambda






Receiver System for Locating Transmitters.  <NOTE> Patent ApplicationTitle Text
ThomasAuthor Text
Patent:  Department of the Interior, Washington, D.C.  Report PAT-APPL-652
347-DOCKET/MIN-2104, 17 pages; January 1976.
Source Text
radio receivers, position finding, patent applications,
search and rescue, underground  mining, personnel ,mine
safety, NTISGPINT
Keyword Text
The patent application relates to a receiver system for locating transmitters,
such as  underground transmitters carried by trapped miners. It includes a
power divider for  splitting an incoming signal for supply to a plurality of
frequency selective paths each  having a mixer and a bandpass filter. The
mixers are provided with different local  oscillator signals to permit
simultaneous tuning to a fundamental transmitter frequency  and its
harmonics. A local oscillator generator coherently produces the local
oscillator  signals by mixing a frequency N times greater than the center
frequency of the bandpass  filters with a frequency N times greater than a






Smithsonian Given Model of Busignies Direction FinderTitle Text
AnonymousAuthor Text
IEEE Spectrum, February 1976.Source Text
Keyword Text
Henri G. Busignies (F), chief scientist emeritus of the International Telephone
and Telegraph Corporation, has presented the Smithsonian Institution in
Washington, D.C. with the precursor model of one of his most important
inventions--an automatic radio direction finder.  This device was a critical
factor in the defeat of the German submarine "wolfpacks" in World War II.  Dr.
Busignies, who was born in Sceaux, France, in 1905, received a degree in
electrical engineering from the Institute Normal Electrotechnique in Paris.  In
1926, while still a student, he obtained a patent on a radio-compass.  In 1928,
he became an engineer with ITT's Paris Laboratories, and for the next 12
years developed radio direction finders, airplane radio navigation systems, and
early radars.  After the fall of Paris, Dr. Busignies was approached by the
Germans, who knew of his expertise with military electronics.  However, the
French ITT scientists, including Dr. Busignies, succeeded in escaping to the
United States--together with models and plans of the secret electronics work
they had been doing for the French military.  One of these inventions was the
Busignies high-frequency direction finder, or "Huff-Duff," which utilizes rapid
scanning and a cathode ray tube to display the findings.  To avoid location by
existing radio direction finders, the German U-boars transmitted their radio
messages very rapidly in the high-frequency bands.  The Huff-Duff, which
could pinpoint the transmitter direction instantly and accurately, was put into
full production by ITT at the request of the U.S. Navy, and the threat to Allied
shipping was soon eradicated.  After the war, Dr. Busignies remained in the
U.S., where his work at ITT has involved the development of aids to navigation
as well as radio communication.  For a number of years, in his capacity as
senior vice president of ITT (a post he assumed in 1965), he also has been
lecturing throughout the world on the future of the telecommunications.  Dr.
Busignies has received many honors in recognition of his work, including the
IRE's Pioneer Award, the U.S. Navy Certificate of Merit, the Medal of the
Industrial Research Institute, and the Armstrong Medal of the Radio Club of
America.  In 1964, he received the IEEE David Sarnoff Award for outstanding
achievements in the field of electronics, and in 1969, the IEEE Award in
International Communication.  He also has been awarded honorary doctoral
degrees by the Newark College  of Engineering and the Polytechnic Institute
of Brooklyn.  Elected a member of the National Academy of Engineering in
1966, Dr. Busignies is presently chairman of its Committee on
Abstract Text
Telecommunications.  (Abstract cited in its entirety, formal literature, English









Frequenz (Germany), vol. 30, no. 2, pp. 26-31, February 1976.  (Source Text
Keyword Text
not available, formal literature, German language, radio direction finding,
resolution, multicomponent fields, direction finding technique, [reference
Baur's The resolution of Multicomponent Fields in the Direction Finding











Frequenz, Vol. 30, No. 2, pages 26-31; February, 1976.  Author employed:
AEG-Telefunken, Ulm/Donau, West Germany.
Source Text
radio direction-finding resolution, multi component
fields, Direction Finding Technique
Keyword Text





The interference analysis as a means of the direction finding technique. IITitle Text
Baur, K.Author Text
Frequenz, Vol. 30, pages 26-31, February 1976.  Author employed:
Telefunken AG, Ulm, West Germany.
Source Text
algorithms, maximum likelihood estimates, radio
direction finders, radio frequency interference,
signal analysis, Fourier transformation, Huygens
principle, instrument errors, noise reduction,  normal
density functions, optimization, time dependence
Keyword Text
Algorithms for direction-finding systems with a spatial base are discussed,
taking into account  the fundamental equation, the Huygens principle as
algorithm, algorithms which provide an  explicit solution, optimizing statistical
algorithms, and algorithms for an analysis on the basis  of limited data.  The
transition to systems with a time base is considered, giving attention to
conventional direction-finding systems employing the Watson-Watt principle
and to optimizing  time-base procedures.  Systems utilizing a space and a






Adaptive Arrays---An IntroductionTitle Text
Gabriel, William F.Author Text
Proceedings of the IEEE, vol. 64, no. 2, February 1976.Source Text
Keyword Text
Adaptive array antenna systems are currently the subject of intense interest
and investigation/development for radar and communications applications.
The principal reason for the interest is their ability to automatically steer nulls
onto undesired sources of interference, thereby reducing output noise and
enhancing the detection of desired signals.  These systems usually consist of
an array of antenna elements and a real-time adaptive receiver-processor
which has feedback control over the element weights.  This paper provides a
tutorial introduction to adaptive arrays from the viewpoint of antenna beam-
forming and null steering.  The particular vehicle chosen for discussion is the
Howells-Applebaum analog servo-control-loop processor.  This processor
derives feedback control error signals from the correlations between element
signals, i.e., on the basis of the covariance matrix of the set of system inputs.
 A simple two-element array with a single adaptive control loop is addressed
first, in order to set the stage for analysis of a basic K-element linear array
with K adaptive control loops.  The set of linear differential equations
associated with the control-loop network can be solved by a Q-matrix
transformation into orthonormal eigenvector space.  The purely mathematical
Q-matrix is interpreted in terms of orthogonal beam-forming networks, similar
in principle to a Butler matrix beam-forming network.  The Q-matrix network
produces a set of K orthogonal normalized eigenvector beams whose output
powers are proportional to the eigenvalues of the covariance matrix.  These
beams are utilized in a convenient expression for calculating the time-
dependent output pattern function for the array.  Performance characteristics
have been calculated for different distributions of interference sources to
demonstrate the effects of power level, source location with respect to the
quiescent beam pattern, source spacing in terms of array resolution, source
bandwidth, continuous source distributions, and the array "degrees of
freedom" captured.  Two modifications of the basic system are also included:
the addition of a hard-limiter in the control loops, and a change in the antenna
aperture element arrangement to a circular array with an omni "mainbeam."






Dynamic Ionospheric Tilt Correction and its Application to Short Range
SSL Systems
Title Text
George, P. L.Author Text
Department of Defence, Australian Defence Scientific Service, Weapons
Research Establishment, Salisbury, South Australia, WRE-Technical Note
1571 (AP), DTIC codes 2014 0402 1703, Task Reference no. DEF 74/06,
distribution made to Australian Defence Group Libraries, February 1976.
Source Text
atmospheric disturbances, observation, ionization,
gradients, angle of arrival, waves, high frequencies,
wave propagation, ionospheric, simulation, direction
finding, position finding, travelling ionospheric
disturbances, single station location
Keyword Text
In this note, we discuss the propagation and observation of atmospheric
waves, and their associated ionospheric gradients, with reference to
experimental observations carried out in South Australia.  We report upon
simulation of the effects of those waves upon single station location (SSL)
systems and give practical examples of their influence upon short range
skywave paths.  We present a dynamic tilt correction procedure whereby tilt
effects have been substantially reduced at ranges up to 150 km (and
occasionally beyond) and we indicate the nature of our current and future
research directed towards increasing the range of application.  (Abstract






Miniature oscillograph portable for front of eye.Title Text
Gidl, Guenter, Fritzsche, WilfriedAuthor Text
Elektronik, Vol. 25, No. 2, pages 64-66, February 1976. Authors employed:
Voeest-Alp, Linz, Austria.
Source Text
miniature oscillographs, radar equipment, radio
direction finding
Keyword Text
In connection with the development of avalanche-radar equipment for tracing of
buried  persons, a miniature oscillograph was also developed with a display
unit that can be  carried directly in front of the eye.  This display unit consists
simply of the  beam-deflection tube.  All other equipment, such as the
electronic circuitry and power  supply, is carried with the radar unit.  This
equipment enables simultaneous observation  of the oscillograph screen and







Single Pulse TOA Measurement System.Title Text
Jones, Gerald N.Author Text
Patent:  Department of the Navy, Washington, D. C. Report PAT-APPL-210
265-Patent-3 936 83, 11 pages; February, 1976.
Source Text
identification systems, direction finding, patents,
electromagnetic pulses, signal  processing, target
detection, target position indicators, PAT-CL-343-113,
time of arrival systems, NTISGPN
Keyword Text
The patent relates to a direction finding system which will provide, upon
receipt of one  single electromagnetic pulse, the direction of the emitter which
produced that pulse with  respect to a fixed reference.  This is done by
measuring the time between the arrival of  the pulse at two antennae. The
basic time measurement may be made for example by  charging a capacitor
at a fast linear rate during the interim period between the arrival of  the pulse
front edges.  The first pulse starts the charging of this capacitor and the
second  pulse stops it. The result is a fast rising ramp whose height is
proportional to the time  delay.  To allow differentiation between signal arrival
from the right and left side of the  center line of the fixed reference, and
assuming a base leg between antennas of 24 feet,  a fixed delay at 25 nsec







Polarization of VLF Radiowaves Reflected from the IonosphereTitle Text
Jones, T. B. and Spracklen, C. T.Author Text
Proc. IEE, vol.  123, no. 2, February 1976.Source Text
electron density, electromagnetic-wave reflection,
ionosphere, polarization, radiowave propagation, solar
flares
Keyword Text
The polarization of vlf radiowaves reflected from the ionosphere at steep
incidence has been determined from simultaneous measurements of the
reflection and conversion coefficients.  Changes due to the diurnal and
seasonal variations in electron density are reported and the marked
anomalies observed during sudden ionospheric disturbances produced by
solar-flare activity are discussed.  The propagation parameters have been
calculated using the fullwave analysis for a number of idealized models of the
electron density/height distribution.  The calculated values are in close
agreement with those obtained experimentally.  It is suggested that these
models could be used to determine the propagation parameters as an aid in
the development of any new vlf system.  (Authors' abstract, formal literature,






The Many Faces of the Insulated AntennaTitle Text
King, Ronold W. P.Author Text
Proceedings of the IEEE, vol. 64, no. 2, pp. 228-238, February 1976.Source Text
Keyword Text
The development of the insulated antenna is outlined from its beginnings as
an ocean cable.  The  generalization of the theory from that applicable only to
coaxial lines with an outer conductor of infinite extent to an insulated antenna
embedded in a relatively dense medium that may be a dielectric or a
conductor is described.  The properties of the eccentrically insulated antenna
and their usefulness in traveling-wave directional arrays for lateral-wave
transmission are reviewed.  The diagnostic applications of the insulated
antenna are considered with special reference to the measurement of the
electric field in an ambient medium independent of its permittivity and to a
study of the properties of a plasma-filled tube.  (Author's abstract, formal






Optimum Elevation Angle Estimation in the Presence of Ground
Reflection Multipath.
Title Text
McAulay, Robert J.Author Text
Technical Note: Report TN-1976-11-ESD-TR-76-35, 76 pages; February 1976.
Massachusetts Institute of Technology, Lincoln Laboratory, Lexington, Mass.
Source Text
airport radar systems, radio interferometers, air
traffic control systems, direction  finding, elevation,
angles, signal to noise ratio, multipath transmission,
dipole  antennas, radar antennas ambiguities, palm
(precision altitude and landing monitor), precision
altitude and landing  monitor, NTISDODXA, NTISDODAF
Keyword Text
Radars that are developed for the purpose of monitoring aircraft landings in the
terminal  Air Traffic Control system can be designed to exploit the relatively
high signal-to-noise  ratio that characterizes the power budgets calculated for
such a link. An interferometer  using a pair of low gain antennas can be used
to obtain passive coverage over a large  azimuth and elevation sector.  A large
base line can be used to obtain the desired  elevation angle estimation
accuracy.  An optimal tradeoff between the width of the  sub-array aperture
and the width of the interferometer base line is performed that achieves  a
specified elevation angle estimation error while minimizing the overall height of
the  interferometer configuration. The algorithm searches through the class of
antenna patterns  that can be synthesized from so-called finite impulse, linear
phase digital filters.  In Part  II, the design of a separate sensor for resolving
the interferometer ambiguities is  formulated as a hypothesis testing problem
and solved using statistical decision theory.  A bound on the probability of an
ambiguity error is derived that accounts for the effects  of ground reflection
multipath and receiver noise.  Acceptable performance can be  achieved using
a 4-element non-uniformly spaced array (0, 3.2, 6.4, 11.2 wavelengths)  with






Adaptive Same Frequency Repeater (SFR) StudyTitle Text
Abrams, Burton S., Ducoff, Michael R., Harris, Samuel J. and Zeger,
Andrew E.
Author Text
final technical report no. RADC-TR-76-78, RADC Air Force Systems
Command, Griffiss Air Force Base, N.Y., March 1976.  (Also presented at the
1975 Adaptive Antenna Workshop, 29 October 1975.)
Source Text
interference cancellation, adaptive antenna array, VHF-
UHF communication,  same frequency radio relays
Keyword Text
This report documents the technical effort on Contract F30602-74-C-0242.  It
presents the results of an investigation of real time, non-sampling, same
frequency repeater (SFR) concepts for various types of analog and digital
signals using coherent interference cancellation techniques.   The report
presents an analytical investigation of transmitter-to-receiver isolation
achievable with a multi-channel interference cancellation system (ICS) when
the repeater is used with a finite bandwidth antenna in an environment which
includes random ground clutter and specular reflectors.  A design for a same
frequency repeater breadboard model is presented that incorporates the multi-
channel interference cancellation system.  The breadboard operates at 291
MHz with a bandwidth of 100 KHz and allows forward gain up to 120 dB to be
tested.  The minimum input signal level is -90 dBm, with a dynamic range of
60 dB, for which the repeater will generate a one watt output using an AGC.
Experimental results are presented which verify the design concepts on which
the SFR breadboard is predicated.  They also show areas where further work
is needed to utilize the full forward gain potential of the breadboard.  In the
present configuration, forward gains up to 67 dB have been measured in the
laboratory.  With the incorporation of the suggested modifications, forward
gain capability in excess of 102 dB is anticipated.  Further performance
refinements may then be possible to push the forward gain capability to 120
dB.  A follow-on effort for the breadboard improvement is being conducted.
Results of this improvement effort will also be documented in a final technical






Updated Diver Navigation Device.Title Text
Acks, Robert S., Watson, Stanley J., McCracken, Howard B.Author Text
Patent:  Department of the Air Force, Washington D C.  Report PAT-APPL-
535 542-Patent-3 944 967, 8 pages; March 1976.
Source Text
divers, underwater navigation, patents, acoustic
signals, hydrophones, frequency shift  keyers, signal
processing, direction finding, PAT-CL-340-6, NTISGPAF
Keyword Text
The patent relates to a device whereby, in a diver's navigation system
employing a  receiver having three equal, angularly disposed hydrophone
locations, a digital signal  processing circuit is employed which receives
frequency shift keyed digital data from  remote beacons. Circuitry is provided






Dual Base Line Interferometer Antenna.Title Text
Afendykiw, Marko, Soyle, John M., Hendrix, Charles E.Author Text
Patent:  Department of the Navy, Washington, D. C.  Report PAT-APPL-92
159-Patent-3 943, 7 pages; March 1976.
Source Text
radar, patents, radar antennas, passive systems,
interferometers, cross correlation, radar  tracking,
aircraft, signal processing, phase measurement,
correlators, PAT-CL-34316, NTISCPN
Keyword Text
The patent describes a radar system for determining the position of a target
using a  radio frequency source of opportunity.  The system uses an
interferometer antenna and  cross-correlation techniques to measure the time
delay in receiving a reflected signal  from the target as compared to receiving
a direct signal from the signal source.  Thereby, the distance from the RF
source via the target to the antenna is determined.  Additionally, the system
uses a plurality of interferometer antennas and  cross-correlation techniques
to measure the relative phase difference between the  signals received by the
antennas. Thereby the angle of arrival of the reflected signals  from the target











Final Report:  Report ECAC-PR-76-014-FAA-RD-76-38, 35 pages; March,
1976.  IIT Research Institute, Annapolis, Maryland; Electromagnetic
Compatibility Analysis Center, Annapolis, Maryland; Federal Aviation
Administration, Systems Research and Development Service, Washington,
D.C.
Source Text
direction finding stations, air traffic control
systems, data links, air traffic control  system
analysis, line of sight, navigation reference, area
coverage, data acquisition, NTISDODFAA, NTISDOTFAA
Keyword Text
This report documents the procedures and rationale used to produce overlays
which  depict line-of-sight coverage diagrams for Federal Aviation
Administration (FAA) sites  within the conterminous United States and
printouts which indicate minimum reception  altitudes for selected areas. The
overlays and diagrams were submitted to the FAA in  support of its






Angle estimation with adaptive arrays in external noise fieldsTitle Text
Davis, R. C., Brennan, L. E., Reed, L. S.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-12, No.
2, pages 179-86; March 1976.  Technology Service Corporation, Santa
Monica, California.
Source Text
antenna arrays, antenna theory, communications
applications of computers, signal processing, adaptive
arrays, external noise fields, algorithm, signal angle
estimation
Keyword Text
A method of estimating the angle of arrival of a signal at an array of sensors in
an external noise  environment is outlined.  The development is based on a
maximum likelihood estimator and leads  naturally to adaptive sum and
difference beams which null the external noise sources.  An algorithm  for
estimating angle of arrival, based on the outputs of adaptively distorted sum
and difference  beams, is shown to perform well in the presence of sidelobe






Adaptive Arrays in External Noise Fields; Maximum-Likelihood Angle
Estimation
Title Text
Davis, Roderic C.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-12, pp.
179-186, March 1976, cited in 1976 Index to IEEE Publications, The Institute











A 1.8 MHZ direction finding receiverTitle Text
Dowding, P.Author Text
Radio Communication, Vol. 52, No. 3, pages 190-3; March 1976.Source Text
radio direction-finding, radio receivers, 1.8 MHZ,
integrated circuit, printed circuit board, radio
receiver, direction finding  receiver
Keyword Text
Describes a receiver based on the Mullard TAD 100 integrated circuit and the
LP 1175  470 kHz a.m. block filter.  The Toko CFU filter has also been used
successfully and an  alternative arrangement for the printed circuit board is
shown.  A few hints on P.C.B.  making are included.  The TAD 100 provides
the frequency changer and oscillator, i.f.  amplifier, detector and A.F. driver.
This is followed by a Class B output pair of  transistors.  A b.f.o. is included in






A Proposed Direction Finding and Polarization Sensing Scheme.Title Text
Ekelman, Jr., Ernest P., Thiele, Gary A.Author Text
Technical Report:  Report ESL-4111-3, 69 pages; March, 1976.  Columbus
ElectroScience Laboratory, Ohio State University.
Source Text
polarimeters, radio direction finders, signal
processing, antenna arrays, numerical methods  and
procedures, digital computers, antenna components,
frequency bands, electrical  properties, polarization,
radiation, radiators (general), detection, sizes
(dimensions), metals, NTISDODXA
Keyword Text
This report proposes and demonstrates a direction finding scheme utilizing an
array of  electrically small antenna elements located on a metallic circular
cylinder of modest  electrical size. The investigation was accomplished with
the aid of a digital computer and  two numerical techniques for analyzing
electromagnetic radiation problems.  By correctly  combining the inputs of
properly oriented radiators, a system is demonstrated that is  capable of
angle-of-arrival determination over a frequency band with simple signal
processing when the frequency, phase, and polarization of the incident signal






Radio source parameter estimation by maximum likelihood processing
of variable baseline  correlation interferometer data
Title Text
El-Behery, I. N., Macphie, R. H.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-24, pages 163-
173, March 1976.   National Research Council of Canada, 1976.  Author
employed:
Waterloo University, Waterloo, Ontario, Canada.
Source Text
electromagnetic interference, interferometry, maximum
likelihood estimates, noise intensity, noise
measurement, radio signals, signal to noise ratios,
background noise, computerized  simulation, covariance,
point sources, probability density functions, radio
astronomy, radio  receivers, statistical analysis
Keyword Text
A statistical approach is presented for the accurate determination of the two
basic parameters  of a point noise source - direction and strength - from a set
of M measurements spaced a half  wavelength apart and obtained by a
variable baseline correlation interferometer.  The  measurements are corrupted
by the additive background and receiver noises at the interferometer
antennas and by the finite integration time of a practical correlator.  The
probability density  function of the measurements is derived and the direction
and strength are jointly estimated by  the maximum likelihood method.  It is
shown that the estimates are virtually unbiased with  variances that effectively
attain the standard Cramer-Rao lower bound when the number of
measurements exceeds a threshold which is a decreasing function of the
measurements' SNR.   The problem discussed in this paper is directly






Interferometry; Point Noise Source Direction and Strength Determination
by Maximum-Likelihood Processing of Variable Baseline Correlation
Interferometer Data
Title Text
El-behery, Ibrahim N.Author Text
IEEE Transactions on Antennas and Propagation, vol. AP-24, pp. 163-173,
March 1976, cited in 1976 Index to IEEE Publications, The Institute of











Interferometric Navigation and Guidance System.Title Text
Ewen, Harold I.Author Text
Patent:  Report PAT-APPL-542 505-Patent-3 946 385, 8 pages, March 1976.








Position-Location Solutions by Taylor-Series EstimationTitle Text
Foy, W. H.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-12, no.
2, pp. 187-194, March 1976.
Source Text
Keyword Text
Taylor-series estimation gives a least-sum-squared-error solution to a set of
simultaneous linearized algebraic equations.  This method is useful in solving
multi measurement mixed-mode  position-location problems typical of many
navigational applications.  While convergence is not proved, examples show
that most problems do converge to the correct solution from reasonable initial
guesses.  The method also provides the statistical spread of the solution






Position-location solutions by Taylor-series estimation.Title Text
Foy, Wade H.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-12, No.
2, pages 187-194, March 1976. Author employed:  Stanford Research
Institute, Menlo Park, California.
Source Text
vehicle locating systems, radio direction findingKeyword Text
Taylor-series estimation gives a least-sum-squared-error solution to a set of
simultaneous  linearized algebraic equations.  This method is useful in solving
multi measurement  mixed-mode position-location problems typical of many
navigational applications.  While  convergence is not proved, examples show
that most problems do converge to the correct  solution from reasonable initial







Theoretical Study of Non-Standard Imaging Concepts.  <NOTE> Final
Technical Report.  15 Feb-15 Aug 75
Title Text
Fried, David L.Author Text
Technical Report from:  Report DR-048-RADC-TR-76-51, 186 pages; March
1976.
Optical Science Consultants Yorba Linda California.
Source Text
light transmission, atmospheric motion, images,
computer programs, angle of arrival,  distortion,
scintillation, subroutines, heterodyning, atmospheric
optics, basic, optical apertures, optical aberrations,
isoplanatism,  atmospheric transmission, atmospheric
attenuation, NTISDODXA, NTISDODAF
Keyword Text
This report is separated into two parts. Part I presents the analytic backup
and computer  code results of an effort to generate a fairly general computer
code that would allow  calculation of a variety of standard optical propagation
effects.  These effects are  concerned with imaging resolution, heterodyne
reception, laser transmitter antenna gain,  scintillation, predetection
compensation, etc. The computer program is written in  Extended BASIC and
can be run on a 16K memory size NOVA-type computer. Sample
calculations are presented. Part II of the report is concerned with the subject
of  isoplanatism and its measurement.  It is demonstrated that the isoplanatic
patch size will,  in general, not be the same for predetection compensation
and for ordinary  short-exposure imagery.  The concept of angle-of-arrival
isoplanatism is introduced and  a simple integral expression relating the
distribution of C sub N sq to angle-of-arrival  isoplanatism is developed. The
procedure for inverting a set of measurements of the  angle-of-arrival
isoplanatism function to obtain the distribution of C sub n square, and  from
that calculating the predetection compensation isoplanatism function is
studied.  Details of the procedure and formulation of its noise sensitivity are
presented.  Using  sample angle-of-arrival isoplanatism measurements made
against the edge of the sun, the  predetection compensation isoplanatism






Computer Simulation of Turbulence Induced Pointing Jitter for a Laser
Designator.
Title Text
Fried, David L.Author Text
Technical Report from:  Report DRDMI-TE-CR-77-2, 19 pages; March, 1976.
Author employed:  Advanced Sensors Directorate;  Army Missile Research
and Development Command, Redstone Arsenal, Ala.
Source Text
laser target designators, scintillation, atmospheric
motion, turbulence, laser, beams,  propagation,
computerized simulation jitter, basic programming
language, atmospheric, transmission, atmospheric
attenuation, NTISDODXA
Keyword Text
The statistics of turbulence-induced, angle-of-arrival fluctuations are
formulated and  presented in a form suitable for computer calculations of the
fluctuation power spectrum  for the baseline propagation case of an aperture
viewing a point source. It is then shown  how these results can be applied to
the case of a laser target designator of finite aperture  size projecting a
slightly divergent beam.  Representative computer programming is  presented
(written in BASIC).  A sample case has been run with results presented. The
necessary random signal generation and filtering procedures are described to
generate  each of the two components of the pointing jitter with statistics






Modulation of Microwave Backscatter by Gravity Waves in a Wave Tank.Title Text
Keller, W. C., Wright, J. W.Author Text
Interim Report from:  Report NRL-7968, 25 pages; March 1976.  Author
employed:  Naval Research Laboratory, Washington, D. C.
Source Text
coherent radar, Doppler radar, meteorological radar,
radar clutter, backscattering,  gravity waves, water
tanks, ocean waves, wind, modulation, capillary waves,
X band,  polarization, angle of arrival ,NTISDODXA,
NTISDODN, NTISDODNRL
Keyword Text
Modulation of coherent microwave backscatter at 9.375 GHz, vertical
polarization, and  at a depression angle of 45 deg has been measured in a
wind wave tank as a function of  wind speed, modulating wave frequency, and
amplitude. A relaxation time model can be  used to describe the phase and
magnitude of the modulation for wind speeds of less than  about 7 to 8 m/s
and wave slopes of less than about 0.1; the magnitude of the modulation
depends strongly on wind speed and direction.  Marked deviations from the
model occur  at the highest wind utilized (10 m/s) and the small-scale wind-
generated waves coalesce  near or behind the crests of the modulating wave.
The orbital velocity of the large waves  is deduced to an accuracy of a 3 cm/s
or 10% from the measurements of modulated  Doppler shift, though the phase
of the modulated Doppler shift exhibits wind speed  dependence apparently
due to the wind drift. Mean scattering cross sections show a  substantial
dependence on modulating wave amplitude for intermediate wind speeds. The
implication of the measurements for radar imaging of ocean waves is
discussed.  It is  concluded that the modulation of line-of-sight scatterer
speed is a much more reliable  measure of ocean wave amplitude than the






A gated, wideband magnetic direction finder for lightning return strokesTitle Text
Krider, E. P., Noggle, R. C., Uman, M. A.Author Text
Journal of Applied Meteorology, Vol. 15, No. 3, pages 301-6; March 1976.
Authors employed:  Institute of Atmospheric Physics, University of Arizona,
Tucson, Arizona.
Source Text
atmospheric measuring apparatus, lightning, magnetic
field measurement, magnetic storms, lightning return
strokes, channel bases, lightning discharges, storms,
10 to 100 km, angular resolution,  azimuth, distance,
gated wideband magnetic direction finder
Keyword Text
A magnetic direction finder has been developed which utilizes only the initial
few microseconds of  wideband return stroke waveforms to provide accurate
directions to the channel bases of lightning  discharges to ground.  Bearing
errors are minimized because, near the ground, most channels tend  to be
straight and vertical with no large branches or horizontal sections.  Tests on a
number of  lightning storms at distances of 10 to 100 km indicate the angular
resolution is in the range from 1  degrees to 2 degrees, with little or no






A Gated, Wideband Magnetic Direction Finder for Lightning Return
Strokes
Title Text
Krider, E. Philip, Noggle, R. Carl, and Uman, Martin A.Author Text
Journal of Applied Meteorology, vol. 15, pp. 301-306, March 1976.Source Text
Keyword Text
A magnetic direction finder has been developed which utilizes only the initial
few microseconds of wideband return stroke waveforms to provide accurate
directions to the channel bases of lightning discharges to ground.  Bearing
errors are minimized because, new the ground, most channels tend to be
straight and vertical with no large branches or horizontal sections.  Tests on a
number of lightning storms at distances of 10 to 100 km indicate the angular
resolution is in the range from 1 degree to 2 degrees, with little or no
systematic dependence on azimuth or distance.  (Authors' abstract, formal






Standardized DF Algorithm for Target Location Using Bearing
Information
Title Text
Lampke, E. J. and Hockenbery, A. H.Author Text
1 March 1976.Source Text
FFIX, best point estimate, BPE, algorithm, FORTRAN,
bearings
Keyword Text
The algorithm in FFIX uses fewer trig computations with very little loss in
accuracy.  Each bearing determines a plane through the station location and
the center of the earth and usually not far from the target.  If there were no
bearing errors, the bearing planes would all contain the target.  In this case,
the target vector T lies in each of the bearing planes, and therefore, is
perpendicular to each of the bearing plane normals Ni.  (Abstract taken from






Directional Accuracy of Small Ring ArraysTitle Text
Maksym, J. N.Author Text
Report DREA-76/1, 11 pages; March, 1976.  Author employed:  Defense
Research Establishment, Atlantic, Dartmouth, Nova Scotia.
Source Text
direction finding, underwater acoustics, arrays, signal
processing, signal to noise ratio,  reprints Cramer Rao
bound, maximum likelihood estimation, NTISDODXR
Keyword Text





Navigation by Back TriangulationTitle Text
Poirot, James L.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-12, pp.
270-274, March 1976, cited in 1976 Index to IEEE Publications, The Institute











Navigation by back triangulation.Title Text
Poirot, James L., McWilliams, Gerald V.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-12, No.
2, pages 270-274, March 1976. Authors employed:  Southwest Texas State
University, San Marcos,Texas.
Source Text
radar, countermeasures, radio direction finding, radio
navigation
Keyword Text
The development of electronic surveillance systems that can accurately
measure the  direction of arrival of signals from ground radar stations has
opened the possibility of  using statistical techniques to determine navigation
information for the measuring vehicle.   The method of combining "bearing"
observations from several radar sites for navigational  purposes, referred to as






Moving emitter classification.Title Text
Poirot, James L., Smith, Michael S.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-12, No.
2, pages 255-269, March 1976.  Authors employed:  Southwest Texas State
University, San Marcos, Texas.
Source Text
radio direction finding, vehicle locating systems,
radio navigation, radar,  countermeasures
Keyword Text
One of the problems that plague emitter location systems is the presence of
data from  emitters that are in motion.  If this motion is not detected,
erroneous location estimates  and filled data files result.  An algorithm to
classify an emitter as moving or stationary  is presented along with extensive






Electronic St. Bernard dogs - for locating buried avalanche victimsTitle Text
Richtscheid, A.Author Text
Funkschau, Vol. 48, No. 6, pages 212-14; 12 March, 1976.  TH Darmstadt,
Darmstadt, West Germany.
Source Text
radar applications, radio direction-finding, locating
buried avalanche victims, radio location equipment,
secondary radar unit, marker  transmitter, transceiver
Keyword Text
Describes and discusses the relative performances and advantages of various
pieces of radio location  equipment for locating avalanche victims.  The three
main types considered are:  a secondary radar  unit with a passive reply
"reflector" carried by the "victim"; an active battery-driven marker  transmitter;






Exact Angular Coordinates from Biased Tracking Radar MeasurementsTitle Text
Rozansky, MarvinAuthor Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-12, pp.
203-209, March 1976, cited in 1976 Index to IEEE Publications, The Institute











An Analysis of the Position Location and Reporting System's
Performance  Characteristics.  <NOTE> Master's thesis
Title Text
Sevon, Jr, Walter WoodrowAuthor Text
Master's Thesis:  50 pages; March, 1976.  Naval Postgraduate School,
Monterey, Calif.
Source Text
position location reporting system, position finding,
distance measuring equipment,  analysis of variance,
linear regression analyses, laser tracking, data
reduction, theses trilateration, multilateration,
NTISDODXA, NTISDODN
Keyword Text
The variables which significantly affect accuracy in two position location and
reporting  systems are examined in this thesis. Some physical and
mathematical characteristics of  the two systems are described. A model is
developed to evaluate system accuracy.  The  significant variables are
identified using the techniques of Analysis of Variance and  Stepwise Linear






Aircraft Antenna System AnalysisTitle Text
Balanis, C. A., Walaska, R. C. and Franck, H. E.Author Text
Proc. IEE, vol. 123, n. 4, April 1976.Source Text
aircraft, antenna theory, electromagnetic wave
diffraction, geometrical optics, mobile antennas
Keyword Text
Diffraction techniques in conjunction with classical geometrical optics
methods have been used to analyze the elevation plane patterns of antennas
mounted on different locations of an aircraft.  The frame of the aircraft has
been modelled using wedged and curved surfaces.  Computed results have
been compared with sealed-model measurements and are in very good
agreement.  Antenna locations examined are typical for communication and
landing systems on an airframe.  (Authors' abstract, formal literature, English






Direct solving algorithms for interference analysis.  ITitle Text
Baur, K.Author Text
Frequenz, Vol. 30, pages 76-81, April 1976.  Author employed:  Telefunken
AG, Ulm, West Germany.
Source Text
algorithms, antenna arrays, antenna design, radio
direction finders, radio frequency interference,
dipole antennas, iterative solution, nonlinear
equation, optimal control, radio antennas, signal
processing, space-time functions, statistical analysis
Keyword Text
Deterministic algorithms for analyzing RF multi component fields by the
aperture sampling  method are developed that are applicable to single and
double antenna arrays.  The properties  of the algorithms are discussed, and
direct and iterative solutions are presented.  The constraints  placed by










Technical report no. FAA-RD-76-55, Contract DOT-FA74WA1-461, 8 April
1976.
Source Text
microwave landing system, L-band multipath, C-band
multipath
Keyword Text
The work reported in this document was performed at the Massachusetts
Institute of Technology Lincoln Laboratory under Air Force Contract F19628-
76-C-0002.  A set of mathematical models and computer programs have been
developed to characterize multipath propagation in an airport environment.
When combined with system mathematical models, these models are
intended to provide a firm technical basis for assessing the performance of
candidate microwave landing systems (MLS) in realistic airport environments.
The two paramount issues in developing these models have been (1)
validation based on actual field test data and (2) computer running time.  The
obstacles modeled include buildings and aircraft, as well as the ground which
can cause both specular reflections and diffuse scattering.  In addition, the
shadowing effects due to runway humps, and aircraft, buildings approaching
the line of sight between transmitter and receiver are included.  Computational
procedures are presented for obtaining the salient multipath parameters, i.e.,
relative magnitude, phase, directional angles, Doppler frequency, and time
delay.  Computer programs have been written for these algorithms using the
Fortran programming language, with structured programming methods, such
as Iftran, employed whenever possible.  A presentation is given of computer
validation data for the computational procedures.  A comparison of these
computer validation results with experimental field data demonstrates good
agreement in all cases of interest.  The computer running time for these
computer programs is quite reasonable, e.g., it takes about five times longer
than actual flight time to run a model of a typical airport environment on an
IBM 370 model 168.  (Abstract source unknown, technical report, English






Time Delay Estimation.  <NOTE> Technical Report.Title Text
Carter, G. CliffordAuthor Text
Technical Report from:  Report NUSC-TR-5335, 245 pages; April, 1976.  New
London Laboratory, Naval Underwater Systems Center, New London, Conn.
Source Text
bearing (direction), estimates, computer programs,
signal processing, delay, digital  systems, probability
density functions, Fortran, nonlinear systems,
coherence maximum likelihood estimate, time delay, fast
Fourier transforms, NTISDODXA,  NTISDODN
Keyword Text
This study investigates methodologies for passive estimation of the bearing to
a slowly  moving acoustically radiating source. The mathematics for the
solution to such a problem  is analogous to estimating the time delay (or
group delay) between two time series. The  estimation of time delay is
intimately related to the coherence between two time series.   New results on
using coherence to provide information about linear and nonlinear  systems
are presented. The maximum likelihood (ML) estimate of time delay is
derived;  the explicit dependence of the estimate on coherence is evident in
the realization in which  the two time series are pre-filtered (to accentuate
frequency bands of high coherence) and  subsequently cross correlated. Also
included are statistics of the estimates of the  magnitude-squared coherence
(MSC) including the probability density function, the  cumulative distribution
function, and the m-the moment of the MSC estimate. A complete
discussion of the bias and the variance of the MSC estimates is presented.
The receiver  operating characteristics of a linearly threshold coherence
estimation detector are also  presented.  A general FORTRAN 4 computer






Delineation of Constraints Imposed by Propagation Factors at HF on
Jamming of Ships Communications
Title Text
Hayden, E. C.Author Text
Final technical report, Contract N00039-75-C-0481, Project 16-4312,




This document is designed to illuminate both the nature of the wave
propagation phenomena and their impact on planning and execution of a
jamming operation.  Its purpose is to enhance the ability to cope.  A
systematic basis is presented for understanding and, ultimately, for
estimating the impact of HF wave propagation phenomena on jamming signal
delivery.  In addition to theoretical and explanatory material, handbook
information is provided in detail adequate to support an appreciable degree of
problem solving.  (Abstract taken from author's executive summary, technical






Delineation of Constraints Imposed by Propagation Factors at HF on
Jamming of Ships Communications
Title Text
Hayden, E. C.Author Text
Final Technical Report, Contract N00039-75-C-0481, Project 16-4312,




The motivation for preparation of this document has its origin in frustration
experienced in the planning and execution of jamming operations at HF.  A
major generator of frustration is the complexity of the wave propagation
phenomena with which one must cope to maximize the probability of success
in a venture.  The purpose of this document is to enhance the ability to cope.
To that end, a systematic basis is presented for understanding and,
ultimately, for estimating the impact of HF propagation phenomena on the
task of jamming signal delivery.  In the preparation of this document, it has
been the intention of the author to provide both some of the features of an
instructive text and some of the features of a design or operations handbook.
The functions of the textual material are twofold.  One is to draw together from
theory and practice instructive material to illuminate the character of wave
propagation phenomena at HF and also to support the handbook material.
Chapters 2.0 and 3.0 are devoted to this function.  The other is to develop a
formal statement of the jamming problem and to delineate a systematic
procedure for its solution.  In that procedure, the signal delivery function
appears in explicit form, thereby giving guidance in application of the
handbook material, either to system design or operational practice.  This
textual function is assigned to Chapter 1.0.  The handbook material is
separated from the text and assembled in atlas form for convenient use.
However, it is divided between Chapters 2.0 and 3.0 to afford close
association with its supporting material.  The function of the handbook
material is to provide, under one cover, quantitative data--not otherwise easily
accessible--sufficient to support limited problem solving.  The author has
attempted assiduously to format the handbook material so that role or
influence of the several parameters is made evident.   That is not always easy
to do, especially for a quantity which is a function of five variables.  In
Chapters 2.0 and 3.0, the salient features of transmission loss at HF are
presented.  For the sky wave (Chapter 2.0), the presentation is in terms of
selection of realistic--if not real--representative medium models.  The ground
wave (Chapter 3.0), being a simpler physical phenomenon and having a stable
nature, admits a more nearly direct mode of presentation in terms of  physical
Abstract Text
parameters.  Presentation of a complete technique for operational forecasting
of sky wave properties is not contemplated for this document.  However, the
procedure used to produce the data which are presented in Chapter 2.0 would
be amenable to expansion into a full forecast procedure.  What would have to
be added is the specific measurement, or forecast, of ionosphere morphology
for each stated time and place.  In this respect, the handbook material of
Chapter 2.0 does not constitute a complete cookbook for an operational
procedure.  Some of the recipes are missing.  Operational application of the
ground wave handbook material in Chapter 3.0 would require, at most,  the
addition of timely information on sea surface temperature and salinity and on
refractivity of the lower atmosphere.  As a matter of fact, it turns out that
relatively little would be lost by assigning fixed values to these parameters,
representative of marine conditions.   The problem of notation and
nomenclature has been somewhat exasperating.  Material has been drawn
from a variety of sources, each of which has its own conventions.  For help in
sorting out the inevitable ambiguities, the attention of the reader is directed to
the comprehensive Glossary of Symbols and Subscripts which has been
provided.  (Abstract taken from author's preface, technical report, English





Test of the principle of operation of a wideband magnetic direction
finder for lightning return stokes
Title Text
Herrman, B. D., Uman, M. A., Brantley, R. D., Krider, E. P.Author Text
Journal of Applied Meteorology, Vol. 15, No. 4, pages 402-5; April, 1976.
Department of Electrical Engineering, University of Florida, Gainesville,
Florida.
Source Text
atmospheric measuring apparatus, lightning, measurement
errors, principle of operation, wideband magnetic
direction finder, lightning return stokes, EW magnetic
fields, lightning channel base direction, NS magnetic
fields
Keyword Text
The principle of operation of a wideband crossed-loop magnetic-field direction
finder is studied by  comparing the bearing determined from the NS and EN
magnetic fields at various times up to 155  mu s after return stroke initiation
with the TV-determined lightning channel base direction.  For 40  lightning
strokes in the 3 to 12 km range, the difference between the bearings found
from magnetic  fields sampled at times between 1 and 10 mu s and the TV
channel-base data has a standard deviation  of 3 degrees -4 degrees.
Included in this standard deviation is a 2 degrees -3 degrees measurement
error.  For fields sampled at progressively later times, both the mean and the
standard aviation of the  difference between the direction-finder bearing and
the TV bearing increase.  Near 150 mu s, means  are about 35 degrees and
standard deviations about 60 degrees.  The physical reasons for the  late-time
inaccuracies in the sideband direction finder and the occurrence of the effects






Test of the principle of operation of a wideband magnetic direction
finder for lightning  return strokes.
Title Text
Herrman, B. D., Uman, M. A., Brantley, R. D., Krider, E. P.Author Text
Journal of Applied Meteorology, Vol. 15, No. 4, pages 402-405, April 1976.
University of Florida, Gainesville,Florida.
Source Text
lightning, measurementKeyword Text
The principle of operation of a wideband crossed-loop magnetic-field direction
finder is  studied by comparing the bearing determined from the NS and EW
magnetic fields at  various times up to 155 MU s after return stroke initiation
with the TV-determined  lightning channel base direction.  For 40 lightning
strokes in the 3 to 12 km range, the  difference between the bearings found
from magnetic fields sampled at times between 1  and 10 MU s and the TV
channel-base data has a standard deviation of 3 DEGREE -4  DEGREE.
Included in this standard deviation is a 2 DEGREE -3 DEGREE
measurement error.  For fields sampled at progressively later times, both the
mean and  the standard deviation of the difference between the direction-finder
bearing and the TV  bearing increase.  The physical reasons far the late-time
inaccuracies in the wideband  direction finder and the occurrence of these






Bearing Estimation Using a Perturbed Linear ArrayTitle Text
Hinich, Melvin .JAuthor Text
Virginia Polytechnic Institute and Department of Economics, State University
Blacksburg. Report TR-5, 6 pages; April 1976.
Source Text
direction finding, linear arrays, towed arrays, beam
forming, reprints maximum likelihood estimation,
NTISDODXR
Keyword Text





Accuracy analysis of direction-finding of random fields using two-
channel Monopulse systems
Title Text
Krasnenka, N. P., Rybakov, B. S.Author Text
Radioelektronika, Vol. 19, No. 4, pages 10-12; April, 1976.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction-finding random fields, two channel
Monopulse systems, radio direction finding, accuracy
analysis
Keyword Text
Examines the accuracy of direction-finding of random fields, employing
Monopulse systems with  linear apertures and instantaneous sampling,
allowing for spatial fluctuations of the signal and  internal noise of the receiver.
 Eight types of the Monopulse system are investigated, including those  with
amplitude and phase antenna transducers, and amplitude, phase-sensitive
and complex receivers.   A comparison between the accuracies of different







Accuracy Analysis of Direction-Finding of Random Fields using Two-
Channel Monopulse Systems
Title Text
Krasnenko, N. P. and Rybakov, B. S.Author Text
IZV. vuz Radioelek tron. (USSR), vol. 19, no. 4, pp. 10-12, April 1976.Source Text
radio direction finding, random fields, two-channel
monopulse systems, accuracy analysis
Keyword Text
This paper examines the accuracy of direction finding of random fields.
Employing monopulse systems with linear apertures and instantaneous
sampling, allowing for spatial fluctuations of the signal and internal noise of
the receiver.  Eight types of the monopulse system are investigated, including
those with amplitude and phase antenna transducers, and amplitude, phase-
sensitive and complex receivers.  A comparison between the accuracies of
different systems is carried out, yielding the best system in a given subclass







Direction Finding  ReceiverTitle Text
Rayer, F. G.Author Text
Pract. Wireless (GB), vol. 51, no. 12, pp. 1056-61, 1064, 1080, April 1976.Source Text
radio receivers, radio direction finding, direction
finding receiver, rotatable ferrite rod aerial,
telescopic aerial, panel meter
Keyword Text
By using a rotatable ferrite rod aerial advantage can be taken of its directional
properties either to obtain best reception of a station without needing to turn
the receiver itself, or to obtain a directional bearing from a transmitter.  The
receiver described in the article is completely screened except for the
rotatable aerial, and uses a telescopic aerial which can be brought into use if
wanted.  The latter is for "sense" determination.  To remove the 180 degrees
ambiguity which exists with the ferrite rod aerial alone, the ferrite aerial has
two maximum signal strength positions, with the rod at right angles to the
direction of the transmitter; and two minimum positions, with the rod in line
with the transmitter.  These positions are shown by a panel meter.  (Abstract






Direction finding receiverTitle Text
Rayer, F. G.Author Text
Practical Wireless, Vol. 51, No. 12, pages 1056-61,1064,1080; April 1976.Source Text
radio direction-finding, radio receivers, direction
finding receiver, rotatable ferrite rod aerial,
telescopic aerial, panel meter
Keyword Text
By using a rotatable ferrite rod aerial advantage can be taken of its directional
properties either to  obtain best reception of a station without needing to turn
the receiver itself, or to obtain a directional  bearing from a transmitter.  The
receiver described in the article is completely screened except for  the
rotatable aerial, and uses a telescopic aerial which can be brought into use if
wanted. The latter  is for "sense" determination, to remove the 180 degrees
ambiguity which exists with the ferrite rod  aerial alone. The ferrite aerial has
two maximum signal strength positions, with the rod at right angles  to the
direction of the transmitter; and two minimum positions, with the rod in line






The Philips Doppler VOR Beacon RN 200Title Text
Van Den Berg, F. L.Author Text
Philips Telecommun. Rev. (Netherlands), vol. 34, no. 1, pp. 1-10, April 1976.Source Text
Radio navigation, radio direction finding, amplitude
modulation, Doppler effect, Philips Doppler VOR beacon
RN 200, air traffic navigation, double sideband
modulation
Keyword Text
Doppler VOR beacons for air traffic navigation are less sensitive to reflections
than standard VORs.  A number of antennas arranged in a circle transmit the
azimuth-dependent signal.  While the reference phase signal is transmitted
omnidirectionally from the center, double sideband modulation is employed.
The results measured on the first equipment installed proved satisfactory.







The Philips Doppler VOR beacon RN 200Title Text
van den Berg, F. L.Author Text
Philips Telecommunication Review, Vol. 34, No. 1, pages 1-10; April, 1976.Source Text
amplitude modulation, Doppler effect, radio direction-
finding, radio navigation Philips Doppler VOR beacon RN
200, air traffic navigation, double sideband modulation
Keyword Text
Doppler VOR beacons for air traffic navigation are less sensitive to reflections
than standard VORs.   A number of antennas arranged in a circle transmit the
azimuth-dependent signal, while the reference  phase signal is transmitted
omnidirectionally from the center.  Double sideband modulation is  employed.






Transionospheric effects on range measurements at VHF.Title Text
Anderson, Roy E.Author Text
Proceedings: AGARD Conference, No.173, Paper 5, 14 pages, 1976.  GE,
Schenectady, New York; Proceedings: Conference on Radio System and the
Ions, Athens, Greece, May 26-30, 1975.
Source Text
satellites, communication systems, electromagnetic
waves, propagation in ionosphere,  radio direction
finding, vehicle locating systems, ships, navigation
systems
Keyword Text
A fully integrated satellite ranging system for locating ships was implemented
at VHF.   Performance of the system was examined to determine the effects
of ionospheric group  delay on the accuracy of the position fixes.  The fully
integrated system comprised:   locating two geostationary satellites by
ranging from a worldwide network of fixed  transponders and calculating the
satellite locations by trilateration, then locating the ship  with reference to the
satellites by ranging from the satellites to the ship.  The ship  location
experiments were conducted at the same time each day, yielding day-to-day
results.  Several 24-hour periods of ranging from a geostationary satellite to a
widespread  network of transponders yielded data on diurnal variations in
delay and estimates on  residual errors when ionospheric models are applied
to the measurements.  Some data  on correlation distances in the ionosphere
were obtained.  The results suggest that a VHF  position fixing system using
two geostationary satellites could be operated with an  accuracy better than 1






Digital PLL Implementation Using MicroprocessorTitle Text
Bjerede, B. E.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-12, p.
422, May 1976, cited in 1976 Index to IEEE Publications, The Institute of











Low Elevation Angle Measurement Limitations Imposed by the
Troposphere; An  Analysis of Scintillation Observations Made at
Haystack and Millstone.  <NOTE>  Technical Report.
Title Text
Crane, Robert KAuthor Text
Report TR-518-ESD-TR-76-115, 40 pages; May, 1976.  Massachusetts
Institute of Technology, Lexington Lincoln Lab.
Source Text
troposphere, scintillation, radar interference,
measurement, limitations, refractive index,
atmospheric refraction, X band, ultrahigh frequency,
multipath transmission, angle of  arrival, artificial
satellites, command and control systems, radar
tracking, low angles,  radar clutter, millstone radar
(Massachusetts), haystack radar (Massachusetts),
safeguard antiballistic  missile system, NTISDODXA
Keyword Text
Tropospheric angle-of-arrival and amplitude scintillation measurements were
made at  X-band (7.3 GHz) and at UHF (0.4 GHz) The measurements were
made using sources  on satellites with 12-day orbits. The angle of arrival of
the ray path to a satellite  changed slowly allowing observations of
fluctuations caused by atmospheric  irregularities as they slowly drifted
across the ray path. The fluctuations were  characterized by the RMS
variations of elevation angle and the logarithm of received  power (log power).
Over a one-year period, 458 hours of observation were amassed  spanning
every season, time of day, and weather conditions.  The results show strong
scintillation occurrences below 1 to 2 degree elevation angles characterized
by a  number of random occurrences of multipath events that produce deep
fades,  angle-of-arrival fluctuations, and depolarization of the received signal.
The log power  fluctuations ranged from 1 to 10 dB RMS at elevation angles
below 2 degrees to less  than 0.1 dB at elevation angles above 10 degrees.
The elevation angle fluctuations  ranged from 1 to 100 mdeg at elevation
angles below 2 degrees to less than 5 mdeg at  a 10 degree elevation angle.
Comparable fluctuations in elevation angle are expected  for bias refraction







Correction of errors produced in H.F. direction finders by traveling
ionospheric  disturbances.
Title Text
Jones, T. B., Spracklen, C. T.Author Text
Proceedings:  AGARD Conference, No.173, Paper 34, 10 pages, 1976.
University of Leicester, England.  Proceedings:  Conference on Radio
Systems and the Ions, Athens, Greece, May 26-30, 1975.
Source Text
radio direction finding, electromagnetic waves,
propagation in ionosphere, radar  interference
Keyword Text
Traveling ionospheric disturbances (TIDs) produce changes in the bearing of
the signals  received from a distant transmitter via the ionosphere.  By
monitoring the Doppler  frequency shifts in the reflected signal at three or
more receiving sites the speed,  direction and magnitude of the TID can be
determined.  If the Doppler frequency shift  at the direction finder is also
measured, the displacement of the reflection point and  hence the bearing
deviation produced by the TID can be calculated.  A very considerable
improvement in accuracy is obtained when such corrections are applied to






Summary of Cutoff Rigidities Calculated with the International
Geomagnetic  Reference Field for Various Epochs.  <NOTE>
Environmental Research Papers
Title Text
Shea, M. A., Smart, D. F., Carmichael, H.Author Text
Air Force Geophysics Lab., Hanscom Air Force Base, Massachusetts.
Report AFGL-TR-76-0115-AFGL-EDP-561, 98 pages; May, 1976.
Source Text
geomagnetism, cosmic rays, mathematical models, ray
tracing, descent trajectories,  Fortran, digital
computers, computer programs, magnetic fields, angle of
arrival,  charged particles, cutoff rigidities, IGRF
(international geomagnetic reference field),
international  geomagnetic reference field, NTISDODXA
Keyword Text
Tables of cosmic-ray cutoff rigidities using the trajectory-tracing technique are
given  for five Epochs of the geomagnetic field. These values have been
determined utilizing  the International Geomagnetic Reference Field with time
derivatives applied so that  the coefficients for the field model are appropriate
for the following Epochs:  1955.0,  1965.0, 1966.5, 1970.0, and 1975.0.  Each
table includes the geographic coordinates  and L value of each location
together with the main cutoff rigidity, the Stormer cutoff  rigidity, and the
effective cutoff rigidity. Tables for both vertical and non-vertical  directions are
included, as well as a listing of the FORTRAN computer program used  to






Huff-Duff vs the U-BoatTitle Text
AnonymousAuthor Text
EW, pp. 71 and 73, May/June 1976.Source Text
Keyword Text
ASW in WWII used hf direction finders to triangulate on Nazi submarines.
These precursors of the anti-sub radio locator were quite instrumental in
eradicating the U-boat threat in Allied shipping.  During the dark days of the
Battle of the Atlantic, U-boats would surface periodically, update their
positions and inform home base and other Nazi submarines of their actions.
To avoid location by existing radio direction finders, the U-boat wolf packs
would make their transmissions "extremely" rapid by recording their
messages on high-speed recorders.  When transmitted, these telegraphic
"spurts" lasted less than a second.  At the receivers, the messages would be
taken down by high speed recorders and then read slowly.  Radio direction
finding could not be operated quickly enough to pinpoint the transmitters
direction.  But the introduction, in 1943, of an automatic radio direction finder,
developed by Dr. Henri G. Busignies of ITT, swung the Battle of the Atlantic in
favor of the Allies.  Busignies' invention, later known as a High-Frequency
Direction Finder or "Huff-Duff," was capable of receiving these short radio
pulses, and within a split second pinpoint the direction from which the radio
transmission had come.  A complete Huff-Duff station during WWII included
four sets of equipment to cover the various bands used by Nazi submarines.
A network of Huff-Duff stations was established first along the East Coast of
the U.S., and later along both coasts, aboard Navy ships, and then
throughout the world.  When a sub sent a message two or more Huff-Duffs
would get bearings on it, and the sub chasers would dash in for the kill.  As
many as 150 submarine transmissions were located in a single day during
the peak period of the Battle of the Atlantic, in the spring of 1943.  Cross-
bearings from any two or more of the many radio intercept stations around the
North Atlantic located the submarines thousands of miles away, so that
bombers and surface vessels could find and destroy the U-boats.  The
vectoring information also permitted Allied convoys to be diverted from danger.
 The system was so effective that, at one point, Admiral Doenitz admitted to
the Führer that he was losing 40 submarines a month.  Huff-Duff did not end
with the submarine threat.  A network of them were later used to form an
electronic transatlantic-air-navigation system, during the last two years of the
war.  Eventually, the network expanded to 1500 sets, covered also the Pacific
and other areas and served as navigational aids until supplanted by the
worldwide Loran system.  About the inventor:  Henri Busignies has spent 48
Abstract Text
years in the electronics field and is presently chief scientist emeritus at
International Telephone and Telegraph Corporation.  He is also chairman of
the Committee on Telecommunications of the National Academy of
Engineering and the U.S. Committee of the NATO Industrial Advisory Group.
While a senior V.P. at ITT, he lectured extensively throughout the world on
the future of telecommunications.  Busignies was born at Sceaux, near Paris,
in 1905 and enjoyed "ham" radio as a boy of 14.  He studied at Jules Ferry
College at Versailles and in 1926 he received a degree in electrical
engineering from the Institute Normal Electro Technique in Paris.  In 1926,
while still studying, he obtained a patent on a radio compass, which could
"point out" the direction of radio stations electronically.  In 1928, Busignies
became an engineer with the ITT Laboratories in Paris.  For the next twelve
years, he developed radio direction finders, airplane radio navigation systems,
and early radars.  His automatic radio direction finder dramatically guided a
plane from Paris to the Isle of Reunion, off Madagascar in 1936.  The
equipment was also demonstrated in the U.S. in 1937 and he continued to
perfect it until the Second World War.  Escapes from France: Much secret
electronic work was being done by the ITT Paris Laboratory for the French
military right up to the fall of Paris, 14 June 1940.  To prevent capture of lab
secrets by the Germans, drawings and laboratory notebooks were hidden and
the working models of direction finders, aerial navigation equipment, and
radars were disassembled and the parts dispersed.  Busignies and the other
laboratory personnel tried to assume the guise of scientist engaged in general
research.  But this facade was shattered when, in an electronics plant
elevator, Busignies was confronted by a Luftwaffe colonel who had previously
known him and knew of his expertise in military electronics.  The colonel
immediately expressed his interest in learning of Busignies' current activities
and suggested that they should have dinner together that very evening.  Only
by the fastest Gallic "footwork" was Busignies able to evade that invitation
and those that succeeded.  Meanwhile, the ITT executives in New York were
extremely concerned about the fate of their French scientists and the work
they had accomplished.  A message was passed asking that, as a first step,
the three top men, Busignies included, should try to escape to the U.S.  A
total of ten persons, including the three men and their wives and children,
were separately to make their way to secret rendezvous in Lyon in
unoccupied France; then to Algiers, Rabat, Tangier, and Lisbon, Portugal;
and thence, by ship, to the U.S.  The French scientists would clandestinely
take their records with them, and from their home in exile, they would use
them to aid the Allied cause.  A fateful flaw was discovered in their
procedures by which the usually meticulous Nazis searched the trains leaving
the occupied zone of France.  The Nazis combed everybody and everything,
except the baggage car at the end of the train where the documents and vital
parts of the working models were packed in trunks.  All were shipped through
to their destination, the U.S. embassy in Vichy, on railroad tickets.  Thus, at
the risk of their lives, the French ITT scientists whisked from under the very
noses of the Nazis one secret, the "one single technical invention," said
Hitler, that caused the German U-boats to lose the Battle of the Atlantic.
(Included in the article are pictures of the complete ASW station which
included four Huff-Duff sets to cover the various hf bands used by Nazi
submarines--indicating that the CROs would instantly flash an electronic
pointer to show direction when a radio signal was received; along with a
picture of Dr. Henri Busignies and the first model of the Huff-Duff, which is
presently in the Smithsonian Institute, Washington, D.C.  This picture shows
that the hf antenna is essentially a loop.)  (Abstract includes the entire article,





Direction-finding measurements of type III radio bursts out of the ecliptic
plane
Title Text
Baumback, M. M., Kurth, W. S., Gurnett, D. A.Author Text
Solar Physics, Vol. 48, No. 2, pages 361-80; June 1976.  Department of
Physics & Astronomy, University of Iowa, Iowa City, Iowa.
Source Text
radio astronomical observations, solar radio frequency
radiation, type III radio bursts, ecliptic plane,
plasma wave experiments, HAWKEYE 1, IMP 8, source
locations, solar radio bursts, 31.1 kHz to 500 kHz,
emission frequency, direction finding  measurements,
LF, MF
Keyword Text
Direction-finding measurements with the plasma wave experiments on the
HAWKEYE 1 and IMP  8 satellites are used to find the source locations of
type III solar radio bursts in heliocentric latitude  and longitude in a frequency
range from 31.1 kHz to 500 kHz.  IMP 8 has its spin axis perpendicular  to
the ecliptic plane; hence, by analyzing the spin modulation of the received
signals the location of  the type III burst projected into the ecliptic plane can
be found.  HAWKEYE 1 has its spin axis  nearly parallel to the ecliptic plane;
hence, the location of the source out of the ecliptic plane may  also be
determined.  Using an empirical model for the emission frequency as a
function of radial  distance from the Sun the three-dimensional trajectory of
the type III radio source can be determined  from direction-finding






I.R.O.E. Ground Equipment for ATS-6Title Text
Checcacci, P. F., Capannini, E., Spalla, P.Author Text
Proceedings:  Symposium, The geophysical use of satellite beacon
observations; pages 726-735 (A77-30501 13-46), Boston University, Boston,
Massachusetts, June 1-4, 1976. Research supported by the Consiglio
Nazionale delle Ricerche, 1976.  Author employed:  CNR, Istituto di Ricerca
sulle Onde Elettromagnetiche, Florence, Italy
Source Text
ATS 6,  ground support equipment, ionospheric sounding,
block diagrams, channels (data  transmission), cross
correlation, ground stations
Keyword Text
The general-purpose apparatus described was developed for use in the
ionospheric research  program devised for the ATS-6 satellite.  The apparatus
incorporates a number of receiving  channels for carrying out basic
propagation measurements, including polarization, differential  phase, angle of
arrival, and the amplitude and cross correlation of the incoming wave.  The
block diagram of a receiving channel is discussed, along with the polarimeter
configuration;  amplitude and cross correlation measurement configuration;







Angle-of-arrival and Doppler fluctuations caused by ionospheric
scintillation
Title Text
Crane, R. K.Author Text
Proceedings:  Symposium, The geophysical use of satellite beacon
observations; pages 583-592 (A77-30501 13-46), Boston University, Boston,
Massachusetts, June 1-4, 1976.  Author employed:  Environmental Research
and Technology, Inc Concord, Mass.
Source Text
Doppler effect, ionospheric disturbances, radio
transmission, scintillation, fluctuation theory,
signal fading, very high frequencies
Keyword Text
Angle-of-arrival and Doppler scintillation were observed using 150 and 400
MHZ transmissions.   A theoretical analysis was performed to predict the
fluctuation spectra using the Rytov  approximation and an anisotropic power
law power spectrum to model the electron density  fluctuations.  The height
and axial ratio of the irregularities were estimated using derived  relationships
between the RMS fluctuations of Doppler, elevation angle and traverse angle
(azimuth X cos (elevation)).  The observations showed E-region irregularities
at 57 to 61 deg  invariant latitude and F-region irregularities over the range 45
to 67 deg invariant.  The axial  ratios ranged from 2 to 4 south of 57 deg






The International Countermeasures HandbookTitle Text
Eustace, Harry F.Author Text
The International Countermeasures Handbook , Second Edition, published by
EW Communications, Inc., Palo Alto, California, Library of Congress Catalog
Card No. 76-22882, June 1976.
Source Text
Keyword Text
This publication is of special interest as it contains a bibliography on RDF.
(Abstract written for purpose of this publication by Southwest Research






Angular detection of planar surface waves using Fourier Analysis.Title Text
Fleuret, Jacques, Haiman, GeorgeAuthor Text
Onde Electrique, Vol. 56, No. 6-7, pages 313-318,  June - July 1976.  Ec Natl
Super Des Telecomm, Paris, France.
Source Text
surface waves, direction finding systems, mathematical
techniques, numerical analysis
Keyword Text
A passive method is described for angular detection of surface wave emitters.
Several  emitters of non-monochromatic signals with overlapping frequency
bands can be detected  simultaneously.  The receivers are placed in a circle
and the method uses Fourier  analysis. The method is first described,
followed by a complete study of the numerical  errors.  A numerical simulation







Angle-of-arrival scintillations in the region of the polar cleftTitle Text
Fulford, J. A., Forsyth, P. A.Author Text
Proceedings:  Symposium, The geophysical use of satellite beacon
observations; pages 576-582 (A77-30501 13-46), Boston University, Boston,
Massachusetts, June 1-4, 1976.  Author employed:  Western Ontario,
University, London, Canada
Source Text
ionospheric propagation, magneto spheric instability,
polar regions, scintillation, daytime, F  region,
ionospheric disturbances, ionospheric electron density,
satellite observation
Keyword Text
During the summer of 1975, a dual frequency (150 MHZ an 400 MHZ)
differential  angle-of-arrival system was operated at Cambridge Bay near the
average position of the daytime  cleft.  Some 100 passes of NNSS satellites
were observed.  Very strong amplitude and angular  scintillations were
recorded at 150 MHZ and on some occasions the ionospheric irregularities
were sufficiently strong to produce angular scintillations at 400 MHZ.  The
strongest amplitude  and phase scintillations appeared to occur during the
mid-day hour when the cleft region was  overhead.  At such times angular
deviations as great as one milliradian at 400 MHZ were seen,  corresponding
to lateral gradient in the total electron content of 4 trillion per cu m.  If it is
assumed that the irregularities were cylindrical, the peak electron
concentration must have seen  about one trillion per cu m.  During the mid-
day hours the regions of strong scintillation moved  rapidly with respect to the
observing station in a manner that is not easily characterized but  which may






CO2 Coherent Propagation (With Reciprocal Tracking) Through the
Marine Boundary  Layer.  Experimental Measurements of Attenuation,
Scintillation, Wavefront, Tilt, and  Coherence are Made through Clear
Air, Fog, and Haze.  <NOTE> Research and  Development Report. Jan-
Jun 76
Title Text
Giannaris, R. J., Mooradian, G. C., Stone, W. R.Author Text
Naval Electronics Lab Center, San Diego, California.  Report NELC-TR-1994,
71 pages; June 1976.
Source Text
infrared tracking, satellite communications, carbon
dioxide lasers, light transmission,  scintillation
wavefronts, heterodyning, laser beams,
telecommunication, infrared  radiation, angle of
arrival, wind velocity, radiation attenuation, marine
atmospheres, optical communications, atmospheric
transmission,  NTISDODXA
Keyword Text
Two CO2 heterodyne receivers, each utilizing wave-front tilt tracking derived
from the  nutation of the received signal over the detector, are used to
measure propagation  effects through a marine environment over an 18.2-km
path across the San Diego  harbor inlet.  Measurements of attenuation,
characterized as signal loss; scintillation,  characterized as percent
modulation; wavefront tilt, characterized as angle-of-arrival  spectra; and
coherence, characterized by the angular brightness function, are made
through clear air, haze, and fog. It is determined that reciprocal tracking
provides  significant enhancement to signal levels under all propagation
conditions whereas  single-station tracking does not.  The dominance of a
theoretically predicted coherent  direct beam propagating through scattering
media is observed. The data are correlated  with meteorological data obtained






Call Alert Receiver System.   <NOTE> Final Report May 1975-April 1976Title Text
Kopcsay, G. V., Meier, P. J.Author Text
Final Report:  Report AIL-C318-1, 57 pages; June, 1976.  Advanced
Microwave Systems Department, AIL Deer Park, New York.
Source Text
warning systems, microwave receivers, direction
finding, display systems, ship  antennas, slip rings,
horn antennas, ship masts, antenna masts, low costs,
power  supplies, KA band, strip transmission lines,
shipboard, polarization direction indicators, acoustic
alarms, NTISDODXA
Keyword Text
This is the final technical report describing the design and development of a
low-cost  shipboard Mast Mounted CALL ALERT (MMCA) receiver system.
Three prototype  MMCA systems were built to demonstrate the feasibility of
the design. These engineering  models were configured so that they can be
tested aboard ship to demonstrate the  practical utility of the MMCA system.
The equipment developed on this program  depended heavily upon AIL's
patented fin-line 1 millimeter wave transmission  techniques. By utilizing its
fin-line techniques, AIL's goal in the proposed program was  to evolve a design
that will ultimately minimize the cost of the system to the Navy. The
proposed program was dedicated to this goal by planning, specifying and
designing for  low cost from the inception of the project. The MMCA system is
intended to be used  aboard Navy ships as a means of alerting appropriate
personnel of the existence of an  incoming signal in the Ka frequency band
and of the approximate direction of its origin.   The key components of this
system are: (a) A narrow-beam horn antenna, rotating in the  azimuth plane,
(b) A Ka-band receiver having the appropriate sensitivity and noise  figure, and







Enhancement of Absorbed Dose Following an Au-Si Interface for
Incident  Low-Energy X Radiation.  <NOTE> Memorandum Report.
Title Text
Langworthy, James B., Rosen, MervineAuthor Text
Naval Research Lab, Washington D. C.  Report NRL-MR-3302, 36 pages;
June, 1976.
Source Text
radiation effects, semiconductor devices, radiation
hardening, silicon, x rays, gold, dose  rate,
interfaces, low energy, blackbody radiation,
photoelectric effect, artificial  satellites, secondary
emission, angle of arrival, surface properties, high z
materials, NTISDODXA
Keyword Text
It is shown that the presence of a thin surface layer of gold (or any high-Z
material)  enhances the absorbed dose in the active region of a silicon device
subjected to  low-energy x radiation by a large factor. For the cases of 50-
keV, 100-keV, and  200-keV monoenergetic x-ray beams incident on silicon
covered with 4 micrometers  of gold, enhancement factors of 9.2, 17.4, and
6.7 at distances in the silicon of 1  micrometer, 3 micrometers and 8
micrometers respectively were obtained.  Continuous  blackbody radiation (kT
= 10 keV and kT = 15 keV) hardened by the walls and device  packaging of a
model satellite gave rise to dose enhancement factors of 12.6 and 14.9
respectively in the first 3 micrometers of silicon.  Dose-enhancement profiles
are  obtained for all the above cases, and in addition absolute absorbed dose






Moment-Method Techniques in Electromagnetics from an Application's
Viewpoint
Title Text
Miller, E. K. and Poggio, A. J.Author Text
Proceedings National Conference on EM Theory, University of Illinois,
Chicago Circle Campus, Preprint UCRL-77974, 15-18 June, 1976.
Source Text
Keyword Text
The various issues of concern in the practical application of Moment-Method
techniques in Electromagnetics re discussed.  Special attention is devoted to
the steps involved in the development and use of a computer model.  A survey
of the state of the art in connection with problem types most often
encountered is also given.  A recommendation is made for a methodological
framework to be developed for EM problem solving to more affectively exploit
analytical, computational and experimental procedures.  (Authors' abstract,






Parameter estimation by means of a two-scale measuring system, for
radar and radio instruments
Title Text
no authorAuthor Text
Radiotekhnika i Elektronika, Vol. 21, pages 1242-1249, June 1976.Source Text
data processing, maximum likelihood estimates,
measuring instruments, parameterization, radar
measurement algorithms, instrument errors, radio
communication, radio direction finders
Keyword Text
Maximum likelihood estimates are used to obtain an algorithm for processing
the indications  of two measuring instruments, each of which separately has
the capability of estimating a  measured parameter in radar or radio
communication.  Formulas are obtained for the estimation  of the algorithm
quality, i.e., the probability of correct elimination of single valued
measurements and measurement errors.  The method can be used in phase






Effectiveness of a Pilot Ground Trainer as a Part-Task Instrument Flight
Rules  Flight-Checking Device - State II.  <NOTE> Final Report. Sep 74-
Sep 75
Title Text
Ontiveros, Robert J.Author Text
Final Report:  Report FAA-NA-75-60-FAA-RD-76-72, 67 pages; June, 1976.
National Aviation Facilities Experimental Center, Atlantic City, N.Y. Federal
Aviation Administration, Systems Research and Development Service.
Washington, D.C.
Source Text
training devices, pilots, instrument flight,
feasibility studies, flight simulation, skills,
assessment, performance (human) approach, methodology
,pilot ground trainers, instrument flight rules, task
analysis, NTISDODFAA, NTISDOT  FAA
Keyword Text
The second stage of a two-stage experiment was conducted at the National
Aviation  Facilities Experimental Center (NAFEC) to determine if a pilot
ground trainer (PGT)  could be used to flight check instrument-pilot applicants
on instrument approaches in  lieu of performing these tasks in an aircraft on
their initial instrument flight check.   Based on the comparative PGT and
aircraft performance scores of a control and  experimental group, the results
of Stage II indicate that an appropriately equipped PGT  may be used to flight
check instrument-pilot applicants on the automatic direction  finder (ADF) very
high frequency omnidirectional radio range (VOR) and instrument  landing
system (ILS) approaches. The report lists the equipment and capabilities
required for the ground trainer to be effective as a part-task flight-checking






The Sunlight Glitter Pattern.  <NOTE> Technical Report.Title Text
Plass, Gilbert N., Kattawar, George W., Guinn, Jr, John A.Author Text
Technical Report from:  Report TR-10, 42 pages.; June, 1976.  Department of
Physics, Texas A and M University, College Station, Texas.
Source Text
reflectometers, ocean surface, sunlight, intensity,
wind, surface properties,  polarimeters, ocean waves,
sea states, moonlight, angle of arrival, surface
roughness, glitter, isopleths, remote sensing,
NTISDODXA, NTISDODN
Keyword Text
Time-averaged intensities are computed for the glitter pattern of sunlight on a
wind-ruffled sea.  Isopleths are drawn from these on graphs which simulate
glitter-pattern  photographs through projections of sea-surface grid points on
an inclined plane assumed  to be in front of the observer. The intensity
computed for each grid point is based on a  calculation of the wave-surface
orientation required for direct reflection from source to  observer at that point;
the probability of occurrence of this orientation, determined from  the Cox-
Munk distribution, is the principal factor in the computed intensity. The
curvature of the earth is taken into account, and calculations are made for
various cases  of source elevation angle, observer altitude, and wind speed
(the controlling parameter  for the distribution of wave inclinations). Percent
polarization is computed for the glitter  patterns, and projected isopleths of
this quantity are plotted.  The effects of variations  in wind speed, source
elevation angle, and observer height on the morphology of the  glitter pattern
are shown, and such phenomena as the shifting of a reflected image toward
the horizon are clearly demonstrated. It is suggested that the technique
developed here  could be useful in evaluating models of ocean wave structure







Signal Processing for Very Large Arrays.   <NOTE> Final Report.Title Text
Schultheiss, Peter M., Chow, Siu-KayAuthor Text
Final Report:   74 pages; June, 1976.  Department of Engineering and Applied
Science,Yale University, New Haven, Conn.
Source Text
signal processing, acoustic arrays, mathematical
models, mathematical analysis, bandwidth,  self noise,
Gaussian noise, multi sensors, direction finding,
NTISDODXA
Keyword Text
This report deals with the use of many sensors grouped into two or more
clusters  (subarrays) for the determination of bearing and range to an acoustic
source producing  sinusoidal or narrowband Gaussian signals. The spacing
between subarrays is typically  very large compared with' the acoustic
wavelength, but the spacing between sensors in  any one subarray is
comparable with or smaller than the acoustic wavelength. The noise  is






Microwave radiation and other harmful factors of working environment
in radiolocation:  Method  of determination of microwave effects
Title Text
Siekierzynski, M., Czarnecki, C., Dziuk, E., Jedrzejczak, W. W., Szady,
J.
Author Text
Journal of Microwave Power, Vol. 11, No. 2, pages 144-5,  June, 1976.
Military Medical Academy, Warsaw, Poland.  Katholieke Univ. Leuven, et al.
Source Text
biological effects of radiation, health hazards,
personnel, harmful factors, radiolocation, microwave
effects, environmental factors, personnel, health hazard
Keyword Text
Abstract only given, substantially as follows:  The analysis includes 841
males exposed  occupationally to microwaves.  No differences are observed
in the health state between groups  differing only in the degree of exposure to
microwave.  The results indicate a highly neurotizing  influence of the whole






World Maps of Sporadic E (foEs > 7 MHz) for Use in Prediction of VHF
Oblique-Incidence Propagation
Title Text
Smith, Ernest K.Author Text
Report No. OT-SP-76-10, Institute for Telecommunication Sciences Office of
Telecommunications, Boulder, Colorado, June 1976.
Source Text
ionospheric propagation, sporadic E, VHFKeyword Text
This report presents three world-wide maps of sporadic E (foEs > 7 MHz)
derived from published vertical-incidence maps supplemented by new
ionosonde data.  These new maps include data provided by Interim Working
Party 8 of CCIR Study Group 6.  The history of IWP6/8 is reviewed to
underscore its role in the present study.  (Abstract source unknown, technical






World Maps of Sporadic E (foEs > 7 MHZ) for use in Prediction of VHF
Oblique-Incidence Propagation
Title Text
Smith, Ernest K.Author Text
OT Special Publication 76-10, Institute for Telecommunication Sciences,
Office of Telecommunications, U.S. Department of Commerce, Boulder,
Colorado, June 1976.
Source Text
ionospheric propagation, VHF, sporadic EKeyword Text
This report presents three world-wide maps of sporadic E (foEs > 7 MHZ)
derived from published vertical-incidence maps supplemented by new
ionosonde data.  These new maps include data provided by Interim  Working
Party 8 of CCIR Study Group 6.  The history of IWP6/8 is reviewed to
underscore its role in the present study.  (Author's abstract, technical report,






A High Frequency Direction-Finding Equipment for the 1.5 MHz to 30
MHz Band
Title Text
Starbuck, J. R.Author Text
International Conference on Communications Equipment and Systems
Proceedings, pp. 15-18, Brighton, Sussex, England, 8-11 June 1976.
Source Text
radio direction finding, 1.5 MHz to 30 MHz band,
antenna arrays, electrically matched cables, rotating
goniometers, HF direction finding equipment, multiple
beam receiving system
Keyword Text
This paper describes direction-finding equipment for use with the antenna
arrays of a multiple-beam high frequency receiving system covering the 1.5
MHz to 30 MHz band.  The arrays comprise two concentric monopole circles
and the direction finder utilizes their electrically wide aperture to reduce the
bearing errors attributable to site and propagation path imperfections.  The
antenna signals are passed along sets of electrically matched cables to two
rotating goniometers which sample and process the signals to produce
unambiguous bearing readouts at an operator controlled console.  One
goniometer operates on the signals in the lower part of the frequency band as
received from the outer antenna circle whilst the other one covers the upper
band as fed from the inner circle.  Operational procedures are simple and a
description is given of these and of the test facilities provided.  (Abstract






Effects of microwaves on the twenty-four-hour rhythm and twenty-four-
hour urinary excretion of  seventeen hydroxy corticoids and seventeen
ketosteroids
Title Text
Szady, J., Siekierzynski, M., Dziuk, E., Jedrzejczak, W. W., Czarnecki,
C.
Author Text
Journal of Microwave Power, Vol. 11, No. 2, pages 139-41, June, 1976.
Military Medical Academy, Warsaw, Poland. Katholieke Univ. Leuven, et al.
Source Text
biological effects of radiation, biophysics urinary
excretion, hormones, biological rhythm, radiolocation,
17-OHCS,  17-KS, pulse modulated  microwave radiation
Keyword Text
Abstract only given, substantially as follows:  17-OHCS and 17-KS excretion
in urine is determined  in subjects exposed to microwave radiation.  No
differences are disclosed in the excretion of these  hormones in both groups.
The biological rhythm of excretion of these hormones correspond to
physiological excretion rhythm.  Group I comprises 12 male subjects aged 20-
22 years working  under exposure to microwave radiation pulse-modulated at
different frequencies used in radiolocation  and at a mean energy beam
density of 2 to 60 W/m/sup 2/; Group II contains 15 males at the same  age






Direction finding in a reflection-type fieldTitle Text
von Winterfeld, C.Author Text
Archiv fur Elektronik und Uebertragungstechnik, Vol. 30, No. 6, pages 262-4;
June, 1976.  Inst. fur Tech. Elektronik, Tech. Hochschule, Aachen, West
Germany.
Source Text
radio direction-finding, direction finding methods,
reflection type field
Keyword Text
Fundamental relations for reflection-type fields are derived, applicable to







Key signal processing functions performed with surface acoustic wave
devices
Title Text
Darby, B. J.Author Text
Wave Electronics, Vol. 2, pages 266-290, July 1976. European Workshop on
the Computer-Aided Design of Surface Acoustic Wave Devices, Bologna,
Italy, April 7-9, 1976. Author employed:  Royal Radar Establishment, Malvern,
Worcester., England
Source Text
chirp signals, linear filters, radar filters, signal
processing, signal to noise ratios, surface acoustic
wave devices correlation, delay lines, Fourier
transformation, frequency modulation, impedance
matching, Lithium Niobates, phase shift keying, radio
direction finders, white noise
Keyword Text
The paper reviews current achievements in two areas of signal processing by
means of SAW  devices:  waveform generation and correlation reception.  The
discussion of waveform  generation considers analog matched filter synthesis,
cascaded analog matched filter  configurations, permeable tapped delay lines,
spread spectrum multiple access-discrete address  waveforms and frequency
hopping techniques (by multiplication of chirp waveforms and using
multimode SAW oscillators).  Correlation reception is examined with
discussions of matched  filter processing, SAW convolver-based processor,
and tapped SAW delay line correlators.  The  applications of SAW correlators







A System for Automatic Vehicle LocationTitle Text
Deslandes, P. A. and Last, J. D.Author Text
International Conference on Automobile Electronics Proceedings, pp. 112-15,
presented in London, England 6-9 July 1976.
Source Text
Keyword Text
Controllers of public service and utility vehicles frequently have the problem of
not knowing where their vehicles are.  In addition, they lack information
regarding the activities of the crew and are unable to identify quickly the
nearest suitable available vehicle to an incident. Managers of transport fleets
require similar information for the efficient control of their operations and
security firms are concerned to exercise close surveillance over the
movements of their loads.  Various position reporting systems are proposed.
Some involving the participation of the crew; others entirely automatic.







Electronic Devices for Location of People Buried by AvalanchesTitle Text
Guarnieri, G. M.Author Text
Elettrotecnica (Italy), vol. 63, no. 7, pp. 613-23, July 1976.Source Text
radar applications, remote sensing, radio direction
finding, snow, electromagnetic waves, radar,
radiometer, secondary radar, modulated transmitter, low
frequencies, induction field, microwaves
Keyword Text
The presence of a human body buried by snow can be located by means of
electromagnetic waves, without any badge (radar and radiometer), with a
passive badge (magnetic field-detector and secondary radar), or with an active
badge (modulated transmitter).  This latest system has given the best results
with very low frequencies using the induction field, the microwaves give
excellent results but presently require more encumbering and more expensive







Electronic devices for location of people buried by avalanchesTitle Text
Guarnieri, G. M.Author Text
Elettrotecnica, Vol. 63, No. 7, pages 613-23; July, 1976.Source Text
radar applications, radio direction-finding, remote
sensing snow, electromagnetic waves, radar, radiometer,
secondary radar, modulated transmitter, low
frequencies, induction field, microwaves
Keyword Text
The presence of a human body buried by snow can be located by means of
electromagnetic waves,  without any badge (radar and radiometer), with a
passive badge (magnetic field-detector and  secondary radar), or with an
active badge (modulated transmitter).  This latest system has given the  best
results with very low frequencies using the induction field, the microwaves give







Automatic Targeting Device in Support of the XM188/XM230 Data
Acquisition Test  (DAT).   <NOTE> Final Report.
Title Text
Helstrom, Dennis, Peterson, Robert A., Piehl, Wayne, Lindquist,
Edward B., Plude, III,
Henry J.
Author Text
Final Report:  Report RIA-R-TR-76-046, 60 pages; July, 1976.  Rock Island
Arsenal III General Thomas J. Rodman Lab.
Source Text
target position indicators, computer programs, exterior
ballistics, targeting, data  acquisition, firing tests
(ordnance), dispersions, velocity, firing  rates,
interfaces, test methods, automatic weapons, digital
computers, test equipment,  muzzle velocity, accuracy,
dispersions, teletypewriters,automatic targeting
devices, Ballistic screens, M-188 guns-M-230  guns-
Chronographs-Data acquisition tests, NTISD0DXA
Keyword Text
This report covers the development and operating procedure for a computer
operated  automatic targeting device.  This device automatically obtains and
outputs both dispersion  coordinates and velocities for an automatic weapon
in bursts up to 60 rounds.  The  chronological order of rounds is maintained.
Statistics on dispersion and accuracy, if  point of aim is input to the
computer, is also output.  Accuracy of this system, with 50%   probability, is







A consideration of the effects of ground reflections on Faraday rotation
and related measurements  on satellite radio transmissions
Title Text
Jones, J., Webster, A. R.Author Text
Radio Science, Vol. 11, No. 7, pages 635-40; July, 1976.  Department of
Physics, Faculty of Engineering Science, University of Western Ontario,
London, Ontario, Canada.
Source Text
electromagnetic wave reflection, Faraday effect,
ionospheric electromagnetic wave propagation,
radiowave propagation, ground reflections, Faraday
rotation, satellite radio transmissions, small
ionospheric perturbations,  polarization angle, arrival
angle measurements, error reduction
Keyword Text
The effect of ground reflections on Faraday rotation and angle-of-arrival
measurements using satellite  radio transmissions is considered.  It is shown
that, in experiments where such techniques are used  to monitor small
ionospheric perturbations, errors in the measured polarization angle can be







Random Propagation Medium; Effects on Variance and Bias of Angle
Estimators
Title Text
Knepp, Dennis L.Author Text
IEEE Transactions on Antennas and Propagation, vol. AP-24, pp. 518-521,
July 1976, cited in 1976 Index to IEEE Publications, The Institute of Electrical
and Electronics Engineers, Inc., publication no. JH41905, p. 477, 1977.
Source Text
Keyword Text







DAASM Project- High Latitude Aircraft HF Propagation Experiment. Part
II
Title Text
Sales, Gary S., Videberg, John I.Author Text
Rome Air Development Center, Griffiss Air Force Base, New York.  Report
RADC-TR-76-235, 25 pages; July, 1976.
Source Text
over the horizon detection, ionospheric propagation,
search radar, aerial targets, high  frequency, high
latitudes, power spectra, Fourier analysis, Doppler
effect, angle of  arrival, coherence, signal
processing, backscattering, aurorae, DAASM project,
NTISDODXA
Keyword Text
The purpose of the DAASM project was to investigate the effects of the
auroral  ionosphere on long-range propagation of HF radio signals. The HF
radio signals  transmitted from an aircraft and received at Goose Bay,
Labrador, were analyzed to  determine the degree to which the Doppler
frequency and arrival angle were perturbed  by passage through the auroral
ionosphere. As part of this analysis the propagation modes  for each data
sample were determined, using vertical and oblique incidence sounders.   The
experiment detail and the data, analyzed in this report in more detail, were
described  in a prior DAASM report (AFCRL-TR-75-0290/EDP No.  516) E-
mode propagation  dominated the data samples and may be considered good
propagation conditions. The  median value for the absolute angular deviation
was 2 deg from the true bearing of the  aircraft, well within the uncertainty of
the aircraft position. The maximum deviation was  9 deg. The median value for
the angular spreading was 4 deg and it varied between 2 and  6 deg. F-mode
signals showed a median angular spreading of 5 deg. Finally, the Doppler
frequency spread varied between 0.3 and 0.8 Hz with a median of 0.33 Hz. In
general,  the auroral effects on E-mode propagation were small, though






Estimation of parameters with the help of a multiple-scale measuring
system
Title Text
Antonov, O. Ye., Demin, V. P., Il'chenko, Yu. V.Author Text
Radiotekhnika i Elektronika, Vol. 21, No. 8, pages 1638-47.  Translation:
Radio Engineering and Electronic Physics, Vol. 21, No. 8, page 43; August,
1976.
Source Text
measurement errors, measurement systems, parameter
estimation, maximum likelihood, optimum algorithm,
ambiguous estimate, error, suboptimum algorithm,
ambiguity elimination, multi scale measuring system,
parameter estimation
Keyword Text
Summary only given.  The method of maximum likelihood is used to derive an
optimum algorithm  for processing of N(>or=2) outputs of measuring devices,
each of which gives an ambiguous estimate  of a parameter being measured.
Formulas are derived for estimation of the probability of a correct  elimination
of the ambiguity and for the error in measurement of the parameter.  A
suboptimum  algorithm is proposed which reduces the volume of required
computations.  An example of ambiguity  elimination in a four-base phase






Radio Theodolite Angle Measuring Apparatus.  <NOTE> PatentTitle Text
Ewen, Harold I., Haroules, George G.Author Text
Department of Transportation, Washington, D.C.  Report PAT-APPL-549 081-
Patent-3 975 736, 8 pages; August, 1976.
Source Text
theodolites, radio tracking, radio interferometers,
patents, aircraft, monitors,  instrument  landing
systems, bearing (direction), azimuth, elevation,
measurement, radio theodolites, PAT-CL-343-113,
NTISGPDOT
Keyword Text
The patent relates to an intermediate frequency interferometric technique and
apparatus  for the measurement of angles, for example the measurement of
the elevation and  azimuth bearing angles between an aircraft installed
transmitter and a ground based  receiver, are disclosed.  Carrier and sideband
signals emitted by a mobile transmitter  are received-by at least a pair of fixed
position antennas, spaced at a nominal distance  equivalent to the wavelength
of the frequency separation between the transmitted  carrier and its
associated sideband, and the angle related path length difference  between
the transmitter and the spaced receiving antennas is measured in






Continuum radiation associated with low-energy electrons in the outer
radiation zone
Title Text
Gurnett, D. A., Frank, L. A.Author Text
Journal of Geophysical Research, Vol. 81, No. 22, pages 3875-85; 1 August,
1976.  Department of Physics & Astronomy, University of Iowa, Iowa City,
Iowa.
Source Text
atmospheric radiation, magnetosphere, radiation belts,
outer radiation zone, weak nonthermal continuum
radiation, magnetosphere, magnetically disturbed
periods, Hawkeye 1, Imp 8, coherent plasma instability,
low energy electron flux
Keyword Text
A weak nonthermal continuum radiation is generated by the Earth's
magnetosphere in the frequency  range from about 500 Hz to greater than 100
kHz.  During magnetically disturbed periods the  intensity of this continuum
radiation increases significantly, by as much as 20 dB during large
disturbances.  In this paper a series of observations obtained by the Hawkeye
1 and Imp 8 spacecraft  during a period of greatly enhanced continuum
radiation intensity which occurred from October  14-21, 1974 is presented.
The enhanced continuum radiation intensities observed during this event  are
found to be closely correlated with the injection of very intense fluxes of
energetic, approximately  1-30 keV, electrons into the outer radiation zone.
Direction-finding measurements of the continuum  radiation observed during
this event show that the radiation is primarily coming from the dawn side  of
the magnetosphere, in agreement with the observed dawn-dusk asymmetry in
the 1- to 30-keV  electron  distribution.  These results suggest that the
continuum radiation may be generated by a  coherent plasma instability
involving relatively low-energy, approximately 1 to 30 keV, electrons  rather
than by gyrosynchrotron radiation from very energetic, 200 keV to 1 MeV,






Aircraft-Mounted Crash-Activated Transmitter Device.   <NOTE> PatentTitle Text
Manoli, R., Ulrich, B. R.Author Text
National Aeronautics and Space Administration, Marshall Space Flight
Center, Huntsville, Alabama.  Report Patent-3 978 410-PAT-APPL-511 894, 7
pages; August, 1976.
Source Text
aircraft instruments, crash landing, position
(location), radio transmitters, aircraft  accidents,
patents, radio antennas, safety devices, PAT-CL325-114,
NTISNASA
Keyword Text
An aircraft crash location transmitter tuned to transmit on standard
emergency  frequencies is reported that is shock mounted in a sealed circular
case atop the tail of an  aircraft by means of a shear pin designed to fail under
a G loading associated with a  crash situation. The antenna for the transmitter
is a metallic spring blade coiled like a  spiral spring around the outside of the
circular case.  A battery within the case for  powering the transmitter is kept
trickle charged from the electrical system of the aircraft  through a break
away connector on the case. When a crash occurs, the resultant ejection  of
the case from the tail due to a failure of the shear pin releases the free end of
the  antenna which automatically uncoils.  The accompanying separation of







Radio navigation and landing aids - A result of international cooperationTitle Text
May, K., Hoefgen, G.Author Text
Proceedings: International Navigational Congress, pages 218-223, (A77-28285
11-04)  August 3-6, 1976,.Boston, Mass.  Institute of Navigation, Washington,
D.C.  Authors employed:  Standard Electric Lorenz AG, Stuttgart, West
Germany
Source Text
international cooperation, landing aids,  radio
aviation, DECCA navigation, Doppler navigation,
instrument landing systems, radio direction finders,
radio range, VHF  omnirange navigation
Keyword Text
It is shown that the history of radio navigation and navigation aids presents a
picture of  international cooperation.  Attention is given to direction finding
systems, directional  transmitting systems, equi-signal systems, four-course
radio ranges, CONSOL, DECCA,  omnidirectional radio ranges, VOR, Doppler
VOR, radio landing aids, the Lorenz instrument  landing system, and future






Simultaneous observation of whistlers at two L about 4 Alaskan stationsTitle Text
Morgan, M. G.Author Text
Journal of Geophysical Research, Vol. 81, pages 3977-3991,  August 1,
1976. Dartmouth College, Hanover, N.H.  Author employed:  Dartmouth
College, Hanover, N.H.
Source Text
electron density (concentration), geomagnetism,
magnetic signatures, whistlers, density  distribution,
ground stations, KP index, plasma pause, propagation
modes
Keyword Text
Results are presented for simultaneous observations of whistlers at two
Alaskan stations (L  roughly 4) during one occasion lasting 24 hr, another
lasting 10 hr, and a third lasting 6 hr.  Of  the three periods of simultaneous
observations studied, two showed patterns of equatorial  electron density
which were stationary in L-LMT space and which were unchanging for at least
 1.5 hr of UT.  The third showed a marked change, the nature of which being
accounted for by  east-west gradients corotating with the stations.  All three
periods exhibited persistent stationary  patterns of whistler duct tracks, each
thin in the cross-L direction and extensive in the east-west  direction.  It would
appear that either the ducts are stable shells or there is a succession of
ducts  arrayed along the contours and possibly corotating with the earth along
the stationary tracks.   Multi station direction finding on the whistler exit






A design of the atmospherics direction finder using the pninciple of the
phase difference  measurement
Title Text
Nishino, M., Iwai, A.Author Text
Transactions:  Institute of Electronics and Communication Engineers of
Japan, Section E, (English), Vol. E59, No. 8, pages 24; August, 1976.
Research Institute of Atmospherics, Nagoya University, Toyokawa, Japan.
Source Text
atmospherics, digital filters, phase measurement, phase-
locked loops, radio direction-finding design, VLF
atmospherics direction finder, 17.4 kHz, three
observing stations, phase tracking  receiver, narrow
band digital filter, phase locked loop
Keyword Text
Summary only given, substantially as follows:  This report describes a new
VLF atmospherics  direction finder having the merit of no polarization error for
DF at night.  In order to measure the  phase difference, the NDT radio wave of
17.4 kHz from Yosami in Japan is received as the reference  signal at three
observing stations.  The accurate phase tracking receiver is composed of






An Electromagnetic System for Detecting and Locating Trapped Miners.
 <NOTE>  Report. of investigations 1976
Title Text
Powell, James A.Author Text
Pittsburgh Mining and Safety Research Center, Bureau of Mines, Pittsburgh,
Pa.  Report BUMINES-RI-8159, 19 pages; August, 1976.
Source Text
position finding, rescue systems, radio direction
finders, mines (excavations),   electromagnetic fields,
radio transmitters, radio receivers, portable
equipment, loop  antennas, radio field strength,
safety, extremely low radio frequencies, man portable
equipment, mine safety, mine rescues, miners, NTISDIBM
Keyword Text
The theory of electromagnetic fields indicates such fields could be used to
detect and  locate trapped miners. To be useful, the hardware of the system
must meet a number of  requirements, including small size, intrinsic safety,
and rugged construction.  Such  hardware has been built, and the system has
been tested by the Bureau of Mines and its  contractors. These tests indicate







Method for Measuring Velocity and Direction of Currents in a Body of
Water. <NOTE> Patent
Title Text
Richardson, William S.Author Text
Department of the Navy, Washington D. C.  Report PAT-APPL-633 538-
Patent-3 972 231, 8 pages; August, 1976.
Source Text
ocean currents, measuring instruments, patents,
oceanographic equipment, fluorescent  dyes, time
interval counters, distance measuring equipment,
direction finding, PAT-CL-73-170, velocity measurement,
NTISGPN
Keyword Text
The patent relates to a method for measuring the velocity and direction of
currents in  the ocean and other bodies of water. A first vehicle travels through
water and leaves  behind a trail of dye. A second vehicle travels, at a later
time, the same path as that  traveled by the first vehicle, and measures the
distance and direction to the trail of  dye. The vehicles may travel either from










Frequenz (Germany), vol. 30, no. 9, pp. 243-8, September 1976.Source Text
Keyword Text
Deterministic algorithms (DLA) for the analysis of multicomponent wavefields
are considered related to the simplified aspect of two-wave-interference.
Especially one of the algorithms  is suited for the real time processing.







About the different DLAs of the two-wave-direction finder on space baseTitle Text
Baur, K.Author Text
Frequenz, Vol. 30, No. 9, pages 243-8; September 1976.  Fachbereich
Hochfrequenztech, von AEG-Telefunken, Ulm, West Germany,
Source Text
communications applications of computers, radio
direction-finding, radio frequency interference,
analysis of multi component wavefields, two wave
interference, two wave direction finder, real time
processing, deterministic algorithms
Keyword Text
Deterministic algorithms (DLA) for the analysis of multi component wavefields
are considered related  to the simplified aspect of two-wave-interference.






The DLA variants of the two-wave direction finder on a space basis,
interference field analysis  by direct solving algorithms
Title Text
Baur, K.Author Text
Frequenz, Vol. 30, pages 243-248, September 1976.  Author employed:
Telefunken AG, Ulm, West Germany.
Source Text
digital filters, directional antennas, radio direction
finders, radio frequency interference, signal
analysis, wave interaction algorithms, conformal
mapping, coordinate transformations
Keyword Text
An evaluation is conducted of direct-solving algorithms (DLA) which have been
proposed by  Baur (1976) for the analysis of an interference field based on two
waves.  Attention is given  to the basic equations and their approximate
solution, questions of regular antenna positioning  and equation simplification,
the solution of conformal transformation problems, and a simplified  inverse






Potential Accuracy of Multibase and Phase Direction Finders Operating
with Fluctuating Signals
Title Text
Denisov, V. P. and Ligotskii, A. V.Author Text
IZV. vuz Radioelek tron. (USSR), vol. 19, no. 9, pp. 11-17, September 1976.Source Text
Keyword Text
Results are presented of analyzing the potential accuracy of a multibase
phase direction finder operating under conditions of spatially-fluctuating return
signals in the presence of white noise.  It is shown that a multibase direction
finder, yielding a maximally probable estimation of the bearing in terms of the
measured phase differences, realizes almost completely the potentialities of
its antenna system.  A comparison  of the signal dispersions in a phase
direction finder (A) and in an antenna array (B), carried out for an exponential
form of the correlation function and for a broad range of  parameter changes,
shows that A exceeds B by #6 percent.  The accuracy of bearing
determination is also examined when several elements near the center of the
antenna array are removed.  (Abstract source unknown, formal literature,






Potential accuracy of multi base phase direction finders operating with
fluctuating signals
Title Text
Denisov, V. P., Ligotskii, A. V.Author Text
Radioelektronika, Vol. 19, No. 9, pages 11-17; September, 1976.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction-finding, multi base phase direction
finders, fluctuating signals, potential accuracy
Keyword Text
Results are presented of analyzing the potential accuracy of a multi base
phase direction finder,  operating under conditions of spatially-fluctuating
return signals, in the presence of white noise.  It  is shown that a multi base
direction finder, yielding a maximally probable estimation of the bearing,  in
terms of the measured phase differences, realizes almost completely the
potentialities of its antenna  system.  A comparison of the signal dispersions
in a phase direction finder (A) and in an antenna  array (B), carried out for an
exponential form of the correlation function and for a broad range of
parameter changes, shows that A exceeds B by not>6%.  The accuracy of
bearing determination is  also examined, when several elements near the






Potential accuracy of a multi base phase direction finder operating on
the basis of fluctuating  signals
Title Text
Denisov, V. P., Ligotskii, A.V.Author Text
Radioelektranika, Vol. 19, pages 11-17, September 1976.Source Text
maximum likelihood estimates, phase error, radio
direction finders, signal analysis, antennas,  channels
(data transmission), phase deviation, signal to noise
ratios
Keyword Text
The paper analyzes the accuracy of a multi base phase direction finder which
uses spatially  fluctuating signals for bearing estimation in the presence of
internal noise.  The direction finder  obtains a maximum likelihood estimate of
the bearing.  When the noises in the individual  receiving channels are
independent and the bases are symmetrically formed, it is shown that the
direction finder realizes the full potential of its antenna system.  The analysis
is then made for  the case when the noise in the different channels is
correlated, and the effects of correlation  parameters on limiting accuracy are






Ambiguity-Resistant Three- and Four-Channel InterferometersTitle Text
Goodwin, Robert L.Author Text
Interim report on a continuing problem, NRL Report 8005, NRL Problem R06-
07B, RF12151401 62712N, 9 September 1976.
Source Text
ambiguity constraints, array ratios, arrays, channel-
pair phase errors, direction finding, emitter location,
interferometers, optimum-realizable arrays, probability-
of-ambiguity
Keyword Text
Interferometers are useful for implementing real-time estimates of the angle-of-
arrival of radio-frequency energy from distant emitters.  Although accuracy
and resolution of these arrays improves with increasing length, so does their
tendency toward ambiguous estimates of the spatial angle.  Tolerance to
ambiguity (caused by channel-pair phase errors) for three-element arrays of a
given length improves dramatically when another antenna-receiver channel is
added to the array.  Extensions to array ambiguity theory clarifies the
principles of three-element arrays, and provides exact synthesis procedures
for four-element arrays of any length.  The extended theory shows that while a
three-element array 23 half-wavelengths long (subject to phase errors of 12
electrical degrees RMS) has a probability-of-ambiguity (pa) of 45%, the
corresponding optimum four-element array has a pa of only 0.075%.
Computer-aided syntheses define the optimum four-element arrays from 4 to
42 half-wavelengths, and provide the resultant pa (for system design purposes)
for phase errors from 8 to 20 electrical degrees RMS.  (Abstract source






Ambiguity-Resistant Three- and Four-Channel InterferometersTitle Text
Goodwin, Robert L.Author Text
NRL Report No. 8005, 9 September 1976.Source Text
ambiguity constraints, array ratios, arrays, channel-
pair phase errors, direction-finding, emitter location,
interferometers, optimum-realizable arrays, probability-
of-ambiguity
Keyword Text
Interferometers are useful for implementing real-time estimates of the angle-of-
arrival of radio-frequency energy from distant emitters.  Although accuracy
and resolution of these arrays improves with increasing length, so does their
tendency toward ambiguous estimates of the spatial angle.  Tolerance to
ambiguity (caused by channel-pair phase errors) for three-element arrays of a
given length improves dramatically when another antenna-receiver channel is
added to the array.  Extensions to array ambiguity theory clarifies the
principles of three-element arrays, and provides exact synthesis procedures
for four-element arrays of any length.  The extended theory shows that while a
three-element array 23 half-wavelengths long (subject to phase errors of 12
electrical degrees RMS) has a probability-of-ambiguity (pa) of 45%, the
corresponding optimum four-element array has a pa of only 0.075%.
Computer-aided syntheses define the optimum four-element arrays from 4 to
42 half-wavelengths, and provide the resultant pa (for system design purposes)
for phase errors from 8 to 20 electrical degrees RMS.  (Abstract source






Electronic Subsystem for Normal Incidence Ultraviolet Spectrometer.
<NOTE> Final  Report. 1 Sep 73-30 Jun 76
Title Text
Hills, Robert S.Author Text
Final Report:  Report C-129-AFGL-TR-76-0206,  33 pages; September, 1976.
Tri-Con Associates Inc., Cambridge, Mass.
Source Text
electron spectroscopy, ultraviolet spectrometers,
electronic equipment, rocket borne,  normality, angle
of arrival, sounding rockets, gratings (spectra),
ground support  equipment, normal incidence
spectrometers, NTISDODXA
Keyword Text
This report describes the design, fabrication and launch of an electronics
subsystem for  a normal incidence ultraviolet grating spectrometer for
sounding rockets.  It also  describes an electronics subsystem built for an
electron spectrometer which was  launched as an auxiliary experiment carried






Target-Caused Errors; Predicting Error Characteristics for Single and
Multiple Targets
Title Text
Howard, D. D.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-12, p.
661, September 1976, cited in 1976 Index to IEEE Publications, The Institute











A country-wide radio-operated emergency call systemTitle Text
no authorAuthor Text
Funkschau, Vol. 48, No. 20, pages 869-70; 24 September 1976.Source Text
alarm systems, mobile radio systems, radio direction-
finding, road vehicles, transceivers, emergency
assistance scheme, digital coded emergency transmitters
in every motor vehicle, Western  Germany, radio
direction finding, country wide radio emergency call
system, 3000 fixed relay  stations at 10 km intervals,
3 channels in 150 MHZ band, emergency message from
vehicle, mobile  radio systems, vehicle location
transmission, ambulance station communication,
breakdown center  communication, time delay reduction,
road vehicles, block diagrams
Keyword Text
An emergency assistance scheme, based on digital coded emergency
transmitters in every motor  vehicle, has been studied by AEG Telefunken on
a study contract from the German ministries of  science and traffic and the
German post office.  It would require 3000 fixed relay stations in Western
Germany at 10 Kilometer intervals, all operating on the same 3 channels in
the 150 MHZ band.  On  receipt of a digital emergency message from a
vehicle, the three nearest stations would automatically  carry out a radio
direction finding procedure, and automatically transmit the location of the
vehicle  to the nearest ambulance or breakdown center.  This center could
then send an automatic "message  received" signal to the originating vehicle,
or communicate by voice for a limited period.  The object  of the scheme is
stated to be a reduction of the time delay which occurs in contacting the
authorities  when accidents occur under present conditions.  It is suggested
that the vehicle-borne installations  should cost less than 300 DM.  Block






Monopulse Direction-Finding Systems Using Logarithmic Amplifiers;
Thermal Noise Effect on Accuracy
Title Text
Poe, G.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-12, pp.
561-567, September 1976, cited in 1976 Index to IEEE Publications, The
Institute of Electrical and Electronics Engineers, Inc., publication no.
JH41905, p. 477, 1977.
Source Text
Keyword Text







Thermal noise errors in DF Monopulse systems having log amplifiersTitle Text
Poe, G., Chiu, C.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol.  AES12, No.
5, pages 561-7; September, 1976.  Autonetics, Anaheim, California.
Source Text
amplifiers, errors, radio direction-finding, thermal
noise errors, thermal noise, Monopulse systems,
logarithmic amplifiers, radio direction finding
Keyword Text
An analysis of the effects of thermal noise on the accuracy of direction finding
(DF) Monopulse  systems which employ logarithmic amplifiers is presented.
Numerical results are presented which  indicate that a simple model may be
used to compute RMS thermal errors for a wide range of signal  levels.
Analytical results obtained in the limit of large signal-to-noise ratios are
compared with  standard results used to analyze Monopulse systems






The Precision Approach Path Indicator-PAPI.   <NOTE> Technical Report.Title Text
Smith, A. J., Johnson, D.Author Text
Technical Report from:  Report RAE-TR-76123-DRIC-BR-54759, 25 pages;
September, 1976.  Royal Aircraft Establishment Farnborough (England).
Source Text
landing lights, glide path systems, approach lights,
landing aids, glide slope, approach  indicators, angle
of arrival, alignment, lenses, flight testing, jet
transport planes, Great  Britain, PAPI (Precision
Approach Path Indicator), precision approach path
indicator,  NTISDODXA
Keyword Text
The Precision Approach Path Indicator (PAPI) is a simple visual aid that has
been  developed to assist pilots during their approach to landing. It enables
pilots to acquire the  correct glide slope and subsequently to maintain their
position on it, thus ensuring an  accurate approach and landing. This paper
discusses the operational requirements for  current and future needs and






Radar Antenna, Monopulse Comparator Network and Mixer Simulator.
<NOTE>  Patent
Title Text
Ward, Robert C., Waddle, Franklin M.Author Text
Department of the Army, Washington, D.C.  Report PAT-APPL-591 925-
Patent-3 982 244, 7 pages; September, 1976.
Source Text
patents, Monopulse radar, radar antennas, computerized
simulation, mixers  (electronics), comparators, digital
computers, angle of arrival ,PAT-CL-343-16, radar
simulators, NTISGPA
Keyword Text
The radar antenna, Monopulse Comparator network, and mixer simulator is a
real-time  computer controlled simulation of the antenna, Monopulse
comparator network, and rf  mixer of tracking radar systems which normally
transform the angle of arrival of  incoming signals into amplitude and phase
modulations on intermediate frequency sum  and difference channel signals.
The simulator produces appropriately modulated  intermediate frequency (IF)
sum and difference channel signals as a function of computer  derived spatial
angle information. These IF signals correspond to the  radar-hardware-derived






SPAB - the Space-Borne Angle BeaconTitle Text
Wright, T. M. B.Author Text
Journal of the British Interplanetary Society, Vol. 29, No. 9, pages 577-82;
September 1976.
Source Text
angular measurement, artificial satellites, radio
direction-finding, radio navigation, SPAB, commutated
array, Doppler scan, space borne angle beacon, position
determination, angle  measurement, single satellite
navigation system
Keyword Text
In recent years a novel, and entirely passive, method of measuring angle to
very high precision has  reached an advanced stage of development and it is
believed that this could now be adopted to  provide a single-satellite navigation
service.  This technique is the commutated array, or Doppler  scan.  The
system configuration that emerges from the space-borne application of this






Antennas for the new microwave landing system DLSTitle Text
Zeitz, R.Author Text
Frequenz, Vol. 30, No. 9, pages 234-8; September 1976.  Standard Electrik
Lorenz AG, Stuttgart, West Germany.
Source Text
ground support systems, microwave antenna arrays, radio
navigational-band, circular array, linear arrays,
cavity backed slot antennas, aircraft navigation,
microwave  landing system, ground support system,
microwave antenna array
Keyword Text
The distance measurement system, used in aircraft-navigation, can be
extended to the DLS landing  system in the L-band using ground direction
finding systems.  According to the requirements -  accuracy for determining
the azimuth and elevation of aircrafts and coverage - different antenna
systems are possible.  A circular array with monopoles for computing the
azimuth and a system of  linear arrays with cavity backed slot antennas for






Propagation limitations of navigation and positioning systems.Title Text
AnonAuthor Text
AGARD Conference Proceedings:  No. 209, Neuilly sur Seine, France.  Paper
Presented at the Electromagnetic Wave Propagation, Panel Spec Meet,
Istanbul, Turk, October 20-22 1976.  Published by AGARD, Neuilly sur Seine,
France,  350 pages, February 1977.
Source Text
radio navigation, radio transmission, propagation,
electromagnetic waves, air  navigation, direction
finding systems, satellites, navigation aids application
Keyword Text
Proceedings includes 26 papers dealing with the current status of navigation
and  positioning systems.  The papers cover various subjects including civilian
requirements  for sea, air, and ground navigation systems, both short and
long range, and propagation  problems involved in the operation of Loran C,
Omega, NAVSTAR, and Aerostat  systems.  In addition, requirements for
some other systems are also outlined and possible  propagation problems






System for investigating the properties of cosmic gamma radiation with
energy greater than 1  MeV
Title Text
Galper, A. M., Kirillov-Ugriumov, V. G., Kotov, Iu. D., Kulakov, E. V.,
Samoilenko, V. T.,
Smirnov, Iu. V., Iurov, V. N. (Moskovskii Inzhenerno-Fizicheskii Institut,
Moscow, USSR)
Author Text
Akademiia Nauk SSSR, Izvestiia, Seriia Fizicheskaia, Vol. 40, pages 671-
674, March 1976. Vsesoiuznaia Konferentsiia po Fizike Kosmicheskikh
Luchei, Samarkand, Uzbek SSR, October 29-31, 1975.
Source Text
cosmic x-rays, gamma rays, scintillation counters, x-
ray telescopes, accuracy, Cerenkov counters,  Monte
Carlo method, navigation aids, spark chambers
Keyword Text
The paper gives the basic technical features of a gamma telescope whose
chief recording  element is a multilayered spark chamber with ferrite memory.
The instrument was originally  described by Galper et al. (1975).  Multiwire
proportional counters of sensitive area 224 x 224  mm serve as trigger
counters.  To eliminate background noise caused by charged particles, the
telescope chamber is equipped with six anti-coincidence-connected
scintillation counters made  of polystyrene.  Efficiency for recording gamma
quanta was calculated to be 3.9% at 5 MeV  and 8.6% at 100 MeV.
Transmission of the telescope averaged over the isotropic spectrum of
radiation with index 2,1 amounts to 12.5 sq. cm ster.  Accuracy in
determination of angle of  arrival of gamma quanta was calculated to be 9 and






A method for determination of scattering matrix of a multi-terminal
network with real loads
Title Text
Glushchenko, S. S., Narbut, V. P., Shmukler, A. KH., Iushin, A. I.Author Text
Radiotekhnika i Elektronika, Vol. 21, pages 2109-2115, October 1976.
Translation:  Radio Engineering and Electronic Physics, Vol. 21, pages 50-
54, October 1976.
Source Text
microwave equipment, microwave switching, multi poles,
network synthesis, S matrix theory,  microwave
transmission, phase shift, radio direction finders,
reflectance, switching circuits
Keyword Text





A method for determining the scattering matrix of a multiport network
with real loads
Title Text
Glushchenko, S. S., Narbut, V. P., Shmukler, A. KH., Iushin, A. I.Author Text
Radiotekhnika i Elektronika, Vol. 21, pages 2109-2115, October 1976.Source Text
microwave equipment, microwave switching, multi poles,
network synthesis, S matrix theory,  microwave
transmission, phase shift, radio direction finders,
reflectance, switching circuits
Keyword Text
A method is developed to aid in the design of passive electronic devices, for
dealing with and  analyzing the effect of real loads on the characteristics of a
real multiport network to any  desired level of accuracy and without reliance
on a computer.  Ideal multiport networks and  ideal loads are defined and a
procedure is worked out for finding inverses of the scattering  matrices.  The
small-parameter technique worked out facilitates inversion of fourth-order
complex-valued scattering matrices of practical interest with modest
computational labor, and  yields useful analytic expressions.  Limitations are
approximations and the requirement that  matrix coefficients for the real and
ideal multiport networks differ only slightly, for high  accuracy with few
operations.  The method is recommended for multibeam antenna and










Kleinheubacher Berichte, Vol. 19, pages 681-690, 1976.  Arbeitsgemeinschaft
Ionosphere, URSI, and Nachrichtentechnische Gesellschaft, Gemeinsame,
Tagung, Kleinheubach, West Germany, October 6-11, 1975.  Author
employed:  Heinrich-Hertz-Institut, Berlin, West Germany.
Source Text
atmospherics, data reduction, electromagnetic
interference, meteorological parameters, amplitude
distribution analysis, block diagrams, computer
techniques, lightning, photographic recording,  radio
direction finders, spectrum analysis
Keyword Text
The paper reports on further development of different sferics observation
methods.  Firstly, a  data reduction method is described which replaces
photographic sferics records at long-range  observations.  In the second part
of the paper, a direction finder for short-range monitoring is  presented which
uses as display a strip chart recorder with low paper feed.  Further,
experiments  are reported at which phase and magnitude of the ratio of







Radiometric Instrumentation and Techniques for Measuring Infrared
Emissions from the  Atmosphere and Spatially Concentrated Sources
Title Text
Huppi, Ronald J.Author Text
Logan Electro-Dynamics Lab., Utah State University.  Report SCIENTIFIC-2-
AFGL-TR-76-0253, 28 pages; October, 1976.
Source Text
infrared spectrometers, infrared spectroscopy,
radiometers, emission spectra, hydroxy  radicals,
airglow, aurorae, infrared filters, angle of arrival,
interference, reticles, infrared  scanning, cryogenics,
background radiation, optical measuring instruments,
Cooling, NTISDODXA
Keyword Text
The need to develop very sensitive electro-optical instrumentation for
atmospheric studies  and defense monitoring systems is of great importance
to the understanding of our  environment and to the defense of our country.
The development of a very versatile,  reliable, and sensitive radiometer has
provided a tool for performing a variety of  significant infrared measurements
from ground-based and aircraft platforms in the .8 to  7 micrometers spectral
region.  The development techniques of the radiometer, the  capabilities of the
developed instrument, and some typical emission measurements are
presented in the paper.  The instrument design incorporates various
techniques to  eliminate the need for cooling of the optics and structural
parts, which avoids the  inconveniences and difficulties associated with the
operation of cryogenically cooled  instruments, without significantly sacrificing
sensitivity.  The radiometer may be used in  a selectable spectral wavelength
and bandwidth mode, a limited spectral scanning mode,  or a tuneable
spectral wavelength mode. The various modes of operation are accomplished
through the use of interference filters whose spectral characteristics are
somewhat  adjustable by properly controlling or setting their angular
orientation. The simplicity of  operation of the instrument has provided a
means of measuring atmospheric airglow  emissions and aurorally enhanced
emissions in the .8 to 1.75 micrometers region on a  routine basis. Also,
through the use of a reticle chopper and background suppression  technique,
the same radiometer has been adapted for measurements of low energy,






EW in Anti-Ship Missile Defense?Title Text
Lake, Julian S. IiiAuthor Text
Countermeasures, vol. 2, no. 10, pp. 6 and 72, October 1976.Source Text
Keyword Text
At dusk, approximately 6:30 on the 20th of October 1967, the Egyptians sank
the Israeli Destroyer, ELATH, which was steaming about 10-12 miles off the
coast of Port Said, with Styxx missiles fired from within a harbor.  The impact
of this event produced a reaction in the U.S. Navy which resulted in the Ships
Anti-Missile Interim Defense Program (SAMID).  This effort produced a series
of equipment and systems, culminating in the Short Stop program which was
to be the "do all, be all" EW system for surface ships.  Although Short Stop
was a technical success, it became a failure due to its high cost.   Only one
was  built, although over one hundred million dollars went into its
development.  Production cost estimates ranged from five to ten million
dollars per ship.  By the turn of the decade, the Short Stop program had
ground to its inevitable conclusion.  In the interim, the SAMID systems
assumed some characteristic features.  The  various threats were analyzed
based on the best known intelligence, and systems were built to counter
these threats.  Since reaction time was recognized to be of vital importance,
systems were automated.  These systems necessarily included signal
recognition and were hard wired for a particular threat.  It was very costly and
time consuming to make modifications to accommodate changes in the
threat.  The systems were expensive to install.  This became an added
burden to the planners.  Often, the installation cost equaled or exceeded the
cost of the basic equipment.  The reliability was not good, and to compound
the problem,  there was no assurance to the operator that the equipment was
indeed working.  The procedures for testing were cumbersome and hampered
by security.  A feeling was created among the customers (users) that the
equipment was not effective.  Another element was missing; namely a
counter-discipline to put realism and objectivity into the design of ECM for
ships.  When the requirement to protect our aircraft with countermeasures
against surface to air missiles arose in 1965, the electronic countermeasure
community and the surface to air missile community had a very productive
and profitable interchange which greatly benefitted ECM.  Unfortunately, this
was not the case with surface countermeasures, since the U.S. Navy was not
in the business of building anti-ship missiles at that time.  By the early
1970s, the situation had deteriorated to where there was much discomfort in
the surface navy with low confidence in EW, not to mention the cost of  the
equipment and installation.  There was a resultant declining interest in
Abstract Text
Electronic Warfare.  One manifestation of this lack of interest was the second
failure to provide an EW suite for the DD-963.  Although the present WLR-8
for Surface Ships and the SLQ-17 resulted from that program, they were never
integrated into a modern EW suite as originally intended.  The Design to
Price EW program was a very positive act, although the reluctance to commit
heavily in EW could be seen in the low unit production prices allotted.
Cadillacs were needed, but the funding was for Volkswagens! Nevertheless,
this is a very interesting procurement concept, and has aroused much
interest on the part of government and industry alike when viewed in the
context of electronic warfare requirements of the surface navy.  The Design to
Price concept itself has been relatively successful.  It has produced good
systems, very good for the price, certainly unattainable in any other way but
in this manner.  It appears the program is going to achieve its goals.  It is
planned for a specific group of ships.  You might say the middle classes of
ships: the destroyers and above, but not the capital ships of the navy, aircraft
carriers, or strike cruisers.  Most ships smaller than the destroyers have
inadequate provisions for an EW system, and efforts to correct this situation
are less than adequate.  The reasons we must have surface ship electronic
warfare can be stated as follows:  first, any weapon system that employs the
electromagnetic spectrum and electronics is vulnerable to countermeasure.
Second, there are physical limitations in numbers of active sensor/hard kill
systems to defend against missiles.  It is a simple fact that you can have
only so many on any single ship or group of ships.  When facing an enemy,
such as the Soviets, who have a time honored tradition of mass and
overwhelming an opponent by numbers, and well established philosophy of
not engaging unless superiority in numbers assures success, our defensive
systems are certain to be overwhelmed and saturated.  This is where
electronic warfare fills the breech, as study after study has shown.  We must
not allow our hard kill capability to be dissipated by lack of soft kill support.
We must have both in order to assure the survival of our ships!  Finally, there
is the demonstrated effectiveness of actual combat situations.  The Styxx
missile is an effective weapon, and has been effectively employed.  The
ELATH, the India Pakistan War, were examples of its unopposed success;
however, in 1973 the Israeli Navy utilized electronic warfare and successfully
countered the Styxx missile, not entirely by EW, but it certainly was a major
factor in the success.  On the other hand, the  first time employment of
another anti-ship missile, the Gabriel, which was not opposed by electronic
warfare, was highly successful.  In the face of this, the nonbelievers still want
to equivocate.  They point to the unsophistication of the Styxx missile, which
is a good point; however, there are hundreds of Styxx missiles throughout the
world today--which is almost sufficient justification alone.  The fact remains
that everything electronic can be countered, and the fact that we have not
been trying should not mean we should never start.  Nevertheless, as a result,
the U.S. Navy today stands at a very low level of capability and readiness
when it comes to employment of electronic warfare by its surface forces.
This is indeed a paradox when compared to our acknowledged leadership in
technical excellence in all other fields.  It is perplexing to our friends and
allies who look to us for leadership in practically every other field.  The refusal
of the U.S. Navy to recognize the value of electronic warfare is not
understood, and unfortunately it is taken by some countries as a path that
they should also follow.  Considering the deficiencies in command, control
and communications, combined with the deficiencies in electronic warfare,, it
is unpleasant to contemplate the results of some future situation in which the
ships of our navy will not be able to meet the test and survive.  (Abstract cites





Measuring the thickness of glaciersTitle Text
Machereg, Yu. Ya.Author Text
Priroda, Vol. No. 10, pages 90-1; October, 1976.Source Text
geophysical techniques, glaciology, thickness
measurement, West Spitzbergen glaciers, radiolocation,
helicopter, thickness measurement
Keyword Text
During 1974-1975, the depth of ice in 23 West Spitzbergen glaciers was
measured by radiolocation from  a helicopter.  An example of a glacier profile





October - NovemberMonth Text
Hectometric and kilometric solar radio emission observed from satellites
in August 1972
Title Text
Malitson, H. H., Fainberg, J., Stone, R. G.Author Text
Space Science Reviews, Vol. 19, No. 4-5, pages 511-31; October -
November, 1976.  NASA Goddard Space Flight Center, Greenbelt, MD.
Source Text
atmospheric radiation, interplanetary matter,
magnetosphere, measurement errors, radio astronomical
observations, reviews, solar activity, solar flares,
solar radio frequency radiation, kilametric solar radio
emission, August 1972, continuum solar radio events,
terrestrial  magneto spheric radio emissions, 10 MHZ to
30 kHz, solar activity, low frequency radio events,
solar  flares, electron density scale, burst
trajectories
Keyword Text
Type II, III and continuum solar radio events as well as intense terrestrial
magneto spheric radio  emissions, were observed at low frequencies (10 MHZ
to 30 kHz) by the IMP-6 satellite during the  period of high solar activity in
August 1972.  The unique direction finding capability of the  experiment is
described, and with a detailed chronology of the low frequency radio events is
given,  where possible, their association with both ground based radio
observations and solar flares.  The  attempted observation of solar bursts in
the presence of intense magneto spheric noise may, as  illustrated, lead to
erroneous results in the absence of directional information.  The problem of
assigning an electron density scale and its influence on determining burst
trajectories is reviewed.   However, for the disturbed conditions existing during
the period in question, it is felt that such  trajectories cannot be determined
accurately by this method.  The capabilities, limitations, and  observing






Frequency Scanned Corner Reflector Antenna.   <NOTE> PatentTitle Text
Regenos, Kenneth M., Barbano, NormandAuthor Text
Department of the Army, Washington, D.C.  Report PAT-APPL-735 478-
Patent-4 103 303, 8 pages; October 1976.
Source Text
patents, radar corner reflectors, radar antennas,
direction finding, antenna radiation  patterns, radar
scanning, radar tracking, dipole antennas, phase shift,
antenna feeds,  s band, helixes, PAT-CL-343-100,
frequency scanning, Monopulse radar, sequential lobes,
NTISCPA
Keyword Text
The frequency scanned corner reflector antenna is a modified corner reflector
antenna  that incorporates a feeding technique to achieve Monopulse or
sequential lobing radiation  patterns in one principal plane, and one or more
frequency-scanned beams in the other  principal plane. Scanning of the beam
of the corner reflector antenna for direction finding  and tracking applications
is accomplished without destroying the unique Monopulse and  sequential






The conduction of unmanned balloon flights for scientific studies above
North Germany and  the techniques used in the flights
Title Text
Roehrs, H. KielAuthor Text
Proceedings:  Symposium on Research Utilizing Balloons, Schliersee, West
Germany, October 10,11, 1974.  Max-Planck-Institut fuer, Physik und
Astrophysik, Garching, West Germany, pages 51-70 (A77-15626 04-01),
1976.
Author employed:  Neue Universitaet, Kiel, West Germany.
Source Text
balloon flight, cosmic rays, ground support equipment,
high altitude balloons, radio tracking, upper
atmosphere, balloon-borne instruments, block diagrams,
data transmission, design analysis,  flight control,
trajectory analysis, West Germany
Keyword Text
A description is given of unmanned balloon flights conducted by the Institute
for Pure and  Applied Nuclear Physics of Kiel University in West Germany.  A
part of the balloon flights  were carried out in connection with scientific
investigations of the cosmic radiation in the upper  atmosphere.  Test flights
for rocket and satellite equipment were also conducted.  Attention is  given to
the approaches used in the surveillance of the flights, safety measures,
aspects of  balloon design, details of flight conduction including the
separation of balloon and payload, the  radiolocation procedure, flight
correction methods, launching techniques, and the data  transmission






Enhancement of the direction-finding properties of a notch-type antenna
in the presence of two  closely spaced signals
Title Text
Shirazi, S. M.Author Text
Proceedings:  Conference (Iranian) on Electrical Engineering, 5th, Shiraz,
Iran, October 27-30, 1975.  Volume 1, pages 684-701 (A76-46377 24-32),
1976. Pahlavi University, Shiraz, Iran.   Author employed:  Abadan Institute of
Technology, Abadan, Iran
Source Text
antenna radiation patterns, directional antennas, radio
direction finders, radio reception, signal  to noise
ratios, computerized simulation, notches, performance







Transient Source and Direction of Propagation-Detector.Title Text
Smith, Maurice N., Huang, Kwang-TaAuthor Text
Patent:  Report PAT-APPL-544 428-Patent-3 986 116, 10 pages; October,
1976.  Department of the Navy, Washington D. C.
Source Text
patents, change detection, direction finding, electric
power, transmission, transients,  voltage, electric
current, indicator lights, PAT-GL-324-102, Transient
detectors, Power lines, NTISGPN
Keyword Text
A detector is described for locating the direction of propagation of transients
on electrical  power lines supplying critical loads having various types of
random impulse voltage  transients. The device detects the polarity of
transient voltages and the direction of  transient current.  An integrated logic
and control circuit compares the sampled voltage  and current to indicate from
which direction the transient came. The logic and control  circuit activates
indicator lights which show whether the transient occurred in the  direction of







On the Pironneau-Polak method of centersTitle Text
Chaney, R. W.Author Text
Journal of Optimization Theory and Applications, Vol. 20, No. 3, pages 269-
95; November 1976.  Department of Math & Computer Science, Western
Washington State College, Bellingham, Washington.
Source Text
nonlinear programming, numerical methods, method of
centers, nonlinear programming, inequality constraints,
direction finding, mathematical  programming, numerical
methods, descent methods, Pironneau Polak method
Keyword Text
The method of centers is a well-known method for solving nonlinear
programming problems having  inequality constraints.  Pironneau and Polak
have presented a new version of this method.  In the new  method, the
direction of search is obtained, at each iteration, by solving a convex
quadratic  programming problem.  This direction finding sub-procedure is
essentially insensitive to the  dimension of the space an which the problem is
defined.  Moreover, the method of Pironneau and  Polak is known to converge
linearly for finite-dimensional convex programs for which the objective  function
has a positive-definite Hessian near the solution.  In the paper, the method
and a completely  implementable version of it are shown to converge linearly
for a very general class of  finite-dimensional problems; the class is
determined by a second-order sufficiency condition and  includes both convex
and nonconvex problems.  The arguments employed are based an the indirect






Specialized systems of air navigationTitle Text
Joguet, J. C.Author Text
Institut Francais de Navigation, Journees d'Etudes, Paris, France, November
20, 1975.  Navigation Air, Vol. 24, pages 157-166, 1976.  Author employed:
Le Materiel Telephonique, Boulogne-Billancourt, Hauts-de-Seine, France
Source Text
air navigation, distance measuring equipment,
navigation aids, TACAN, VHF omnirange navigation, area
navigation, automatic control, hybrid navigation
systems, Loran C, Omega  navigation system, onboard
equipment
Keyword Text
The paper presents a review of the current state and future possibilities of the
most widely used  middle and long range navigation systems.  The middle
distance systems reviewed include  ground-based and onboard VOR, ground-
based DME and TACAN and onboard DME and TACAN  (with diagrams for
improving the precision of these ground-based and onboard systems
presented) and area navigation.  The long and very long distance systems
discussed include  NDB (Non Directional Beacon) and ADF (Automatic






Application of UHF adaptive array to navigation/tracking systemsTitle Text
Masenten, W. K., Jones, W. R.Author Text
Proceedings:   Institute of Electrical and Electronics Engineers, Inc., New
York, pages 47-52 (A77-51178 24-04), Ref. 8, 1976.  Symposium:  Position
Location and Navigation, San Diego, Calif., November 1-3, 1976.  Authors
employed: Hughes Aircraft Co., Fullerton, California.
Source Text
adaptive control, antenna arrays, microwave antennas,
navigation aids, radar tracking, ultrahigh
frequencies, algorithms, design analysis, radar
navigation, radio tracking
Keyword Text
The UHF Adaptive Array Processor was originally developed to suppress
jammers and  interference on UHF communication channels.  It can also
effectively provide direction      finding which uses signal sources, beacons,
and interference/jammers.  This feature allows a  UHF antenna system to be
utilized as a navigation aid and provides both absolute and relative  directional
data in the presence of jamming/interference environments.  The UHF
Adaptive  Array Processor forms beams and nulls in the direction of the
desired signal and interference,   respectively.  Since a programmable
computer implements the adaptation algorithms, a variety   of array  weighing
algorithms can be used.  These algorithms include the angle estimation
technique recently proposed by Davis, Brennan, and Reed (1976); this
technique forms the  equivalent of the Monopulse sum/difference patterns to
estimate the signal source location.  The  ability of the UHF Adaptive Array
Processor to implement this and other direction finding  algorithms is
discussed, and the function design and hardware implementation of the






Investigation on transmission in non-standard atmosphereTitle Text
Mojoli, L. F.Author Text
Telettra, Vol. No. 28, pages 41-54; November, 1976.Source Text
atmospheric electromagnetic wave propagation,
electromagnetic wave refraction, field strength
measurement, angle of arrival, echo delay,
measurements, received field, pilot level records,
nonstandard  atmosphere, propagation
Keyword Text
A simple method for the measurement of both angle of arrival and echo delay
is described.  The  method is based on usual measurements such as






A New Position Finder for Transmitting AerialsTitle Text
Mokhtar, Y. A.Author Text
Frequenz (Germany), vol. 30, no. 11, pp. 296-8, November 1976.Source Text
Keyword Text
This paper introduces a new system to find the position of a transmitting
aerial, i.e., it suggests a new position finder (PF) for sources emitting
electromagnetic radiation.  Spherical coordinates are used to define the
position of the radiating source.  At first, the theoretical principle on which this
system is based will be proved, and physically explained.  Secondly, the
effect of coupling between the receiving elements and the effect of noise are
taken into consideration.  And last, some applications are suggested.







A new position finder for transmitting aerialsTitle Text
Mokhtar, Y. A.Author Text
Frequenz, Vol. 30, No. 11, pages 296-8; November 1976.Source Text
radio direction-finding, position finder, transmitting
aerials, sources emitting electromagnetic radiation,
coupling between the  receiving elements, effect of
noise
Keyword Text
This paper introduces a new system to find the position of a transmitting
aerial i.e. it suggests a new  position finder (PF) for sources emitting
electromagnetic radiation.  Spherical co-ordinates are used  to define the
position of the radiating source.  At first the theoretical principle on which this
system  is based will be proved, and physically explained.  Secondly, the
effect of coupling between the  receiving elements and the effect of noise are






Methods for improving two-way radio communications emergency
system.
Title Text
Simianer, A., Wenzel, O., Nuessgen, M., Scholtz, F.Author Text
Forschung und Entwicklung, No. 76-62, 142 pages, November 1976.  AEG-
Telefunken, Ulm, Germany, Bundesministerium fuer Forschung und
Technologie, Forschungsbericht, Technologische.
Source Text
mobile telecommunication systems, applications, mobile
radio systems
Keyword Text
The possibilities of an emergency call system for the road traffic have been
investigated  systematically.  A new system and its realization are proposed,
called AutoNotfunk.   According to this proposal each car is equipped with a
radio transmitter and receiver to  call the rescue service over relay-stations,
spread over the Federal Republic of Germany  in a rhombic pattern.  Each
relay-station contains a direction finder.  The position of the  accident is






Receiver System for Locating Transmitters.Title Text
Thomas, Leslie D.Author Text
Patent:  Report PAT-APPL-652 347-Patent-3 991 419, 6 pages; November,
1976.  Department of the Interior, Washington, D.C.
Source Text
radio receivers, patents, radio reception, signal
processing, position finding, tuning,  bandpass
filters, rescue systems, mines (excavations), radio
direction finders, PAT-CL-343-206, Mine safety, Mine
rescues, NTISGPINT
Keyword Text
The patent relates to a receiver system for locating transmitters, such as
underground  transmitters carried by trapped miners. It includes a power
divider for splitting an  incoming signal for supply to a plurality of frequency
selective paths each having a mixer  and a bandpass filter. The mixers are
provided with different local oscillator signals to  permit simultaneous tuning to
a fundamental transmitter frequency and its harmonics. A  local oscillator
generator coherently produces the local oscillator signals by mixing a
frequency N times greater than the center frequency of the bandpass filters
with a  frequency N times greater than a fundamental frequency to be received






Computational Study of Long-Range High-Frequency Ionospheric
Ducting
Title Text
Toman, Kurt, Miller, David C.Author Text
Rome Air Development Center, Griffiss Air Force Base, New York.   Report
RADC-TR-76-359, 21 pages; November, 1976.
Source Text
ionospheric propagation, radio signals, electron
density, computerized simulation,  ducts, high
frequency, density, profiles, ray tracing, long range
(distance), magnetic  fields, ionospheric models, F
layer, angle of arrival, ionization, NTISDODXA
Keyword Text
The propagation of high-frequency (HF) signals over long distances by way of
ionospheric channels is studied by computing ray trajectories in numerically
specified  ionospheres without magnetic field. Horizontal ionization gradients
are introduced to  provide favorable conditions for the injection rays from the
ground into elevated  ionospheric ducts. Electron density height distributions
with and without ionization  valleys are considered. The ducting efficiency,
expressed in terms of the product of  frequency-and launch elevation-angle
interval for trapped rays, is controlled by negative  horizontal ionization
gradients for successful injection of rays and by the shape of the  electron
density height profile and its change with distance. Long-range ionospheric
ducting of HF rays does not require but is facilitated by the continued






The theory of whistler propagationTitle Text
Walker, A. D. M.Author Text
Geophysics and Space Physics, Vol. 14, No. 4, pages 629-38; November
1976.  Department of Physics, University of Natal, Durban, South Africa.
Source Text
ionospheric electromagnetic wave propagation, magneto
spheric, reviews, whistlers, whistler propagation,
magnetosphere, plasma sphere, ionosphere, duct
propagation
Keyword Text
Naturally occurring whistlers provide a powerful ground-based technique for
probing the  magnetosphere.  The major features of the theory of whistler
propagation in ducts in the  plasma sphere are well understood.  The details
of how the whistler propagates upward from its  source and excites the duct
and how it escapes from the duct and reaches the ground are not so clear.
Recent direction-finding experiments are designed to find the point at which
the signal emerges from  the lower ionosphere; from this the motion in
longitude of the duct in which the whistler has  propagated is inferred.  It is
thus important to understand the propagation of the signal between the  duct
and the lower ionosphere in order to interpret direction-finding experiments.
Another problem  of current interest is the amplification of whistlers.  Existing






Real Time Evaluation of Discrete Sea Surface Echoes Observed with a
Frequency-Agile OTH Radar
Title Text
Bowser, C. A. and Dewitt, R. N.Author Text
Project Report No. 296, Project SEABREEZE Report No. 6, ADB017032,




The goal of the SEABREEZE program has been to investigate a method of
remotely monitoring sea state conditions using an HF (5 to 30 MHZ) over-the-
horizon (500 to 2000 nmi) high-resolution radar.  Recent experiments using a
on-coherent OTH radar have shown that very disturbed seas, viz. hurricane-
driven, produce discrete moving echoes which travel at the group velocity of
the peak power spectra density of the ocean waves.  The 1976 SEABREEZE
program expanded these earlier results by implementing a real-time computer
program for reducing the radar output to displays that an operator could
monitor inn order to evaluate clutter levels and scattering characteristics in
conjunction with propagation and surface conditions.  An increase in the radar
illumination intensity of 9 dB and in the azimuthal resolution (from 5 degrees
to 1 degree nominal receive antenna resolution) was provided to increase the
sea clutter to noise ratio, thus obtaining data under less favorable
environmental conditions.  Data were collected in 1976 during the spring,
summer and fall seasons to encompass s wider range of propagation
conditions, including one-hop and two-hop modes for the F1, Es (Sporadic E)
layers, and one-hop mode for the F2 layer.  Data were collected only during
daylight conditions.  In situ ocean measurements of significant wave heights,
wind speed and direction, and for several tests, two and three dimensional
wave spectra, were obtained in conjunction with the radar measurements,
thus providing a means of interpreting clutter echoes in terms of surface
conditions.  The processing capability provided permitted evaluation of the
continuity of clutter echoes in range, time, amplitude, and Doppler frequency,
which had not previously been available, as well as greatly expanding the data
base that could be processed compared to previous testing.  Data were
collected for wave primary propagation directions ranging from nearly
orthogonal to parallel to the radar beam and no clearly definable aspect
variability in the non-coherent clutter peaks was obtained.  Correlation of the
in situ ocean measurements with the radar data indicated that even under low
sea conditions (Sea States 1 to 4) experienced during  the 1976
measurements, discrete echoes were observed moving at velocities
consistent with ocean wave group velocities in 2 out of 5 test periods.  This
Abstract Text
observation of moving sea echoes at low sea state (Sea State 4 or less)
occurred only at selected times and ranges and for 40 percent of the data
collection days was masked by traveling ionospheric disturbances (TIDs).  No
periods of very-disturbed seas occurred during the 1976 SEABREEZE data
collection which would have permitted further evaluation of the persistency of
the discrete moving echoes previously observed at high seas.  Numerous
stationary ocean surface returns were observed that could not be correlated
with known islands or ocean platforms and no clear scattering source could
be readily identified for these echoes.  It was thus concluded that the
SEABREEZE technique applied for measuring sea wave velocity via non-
coherent HF OTH radar back scatter was feasible, but that the reliability of
the procedure would be comparatively low and would be subject to
considerable masking due to ionospheric propagation conditions.  A
discrimination between ionospheric induced motion and ocean wave motion
appeared to be possible, but further tests confirming these preliminary results
are needed to confirm this result.  Continuing efforts to provide a theoretical
model of ocean wave scattering consistent with the radar observations were
conducted.  These efforts resulted in a refinement of the classical Pierson-
Moskowitz spectrum which was based on an expansion of Stokes
approximation for an ocean wave profile and provided results more consistent
with measured clutter levels.  Additionally, the Stokes approximation
appeared to have the potential for refining the ocean spectra model at higher
frequencies where HF scattering on coherent radars is most significant.
Additionally, an option was supplied to provide for coherently (when using a
fixed frequency during the processed sample period) processing the high
resolution radar output.  Unfortunately, complete testing and on-the-air
utilization of this option were not completed, so that satisfactory comparative
coherent and non-coherent results were not available.  Initial on-the-air testing
of the coherent option did indicate a much higher dispersion (4 Hz frequency
offset of the back scatter echo) than had been measured with lower resolution
systems; however, these results are only tentative pending additional
equipment verification.  (Authors' abstract, technical report, English language,





Thermal Sensor for Measurement of Ocean Current Direction.Title Text
Edgerton, Gene A.Author Text
Patent:  Report PAT-APPL-603 219-Patent-3 995 480, 4 pages; December
1976.  Department of the Navy, Washington, D.C.
Source Text
patents, temperature measuring instruments, ocean
currents, direction finding,  oceanographic equipment,
heat transfer, water flow, PAT-CL-73-188, oceanographic
instruments, circuits, NTISGPN
Keyword Text
A spherical sensor has the inside thereof lined with a plurality of temperature
sensing  elements, multiplexing circuitry for sequentially measuring the
temperature of said  sensors, and a comparison circuit for determining the







A Preliminary Investigation of Acoustic Energy Transmission from a
Tapered Fluid  Layer into a Fast Bottom.
Title Text
Edwards, Jr, James NathanielAuthor Text
Master's Thesis:  Report NPS-33JE76121, 52 pages; December, 1976.  Naval
Postgraduate School, Monterey, California.
Source Text
sound, transmission, waveguides, ducts, acoustic
velocity, fluids, layers, shallow  water, low
frequency, modes, angle of arrival, tanks (containers),
interfaces, acoustic waveguides, underwater sound,
NTISDODXA
Keyword Text
The transmission of acoustic energy from a tapered fluid layer into an
underlying layer  of fluid was investigated. Pulsed transmissions at
frequencies of 75.85 kHz and 107.5  were used to insonify the upper layer
while a small probe transducer was used to  measure signal amplitude
variation with depth in the lower layer.  The experimental data  collected
indicate that a directional transmission of acoustical energy into the lower
layer  occurs over regions corresponding to the individual cutoff depths for
normal modes in  the upper layer.  A simple method for estimating the
position of these regions is  discussed and the effects of frequency and upper






Comparison of Two-Channel and Seven-Channel Receiving Systems for
Interferometer Radio Direction Finding
Title Text
Ernst, E. W. and Ruhnow, R. W.Author Text
Task Report I, ECOM-76-1938-1, Contract DAAB07-76-C-1938, U.S. Army
Electronics Command, Fort Monmouth, New Jersey, December 1976.
Source Text
interferometer, radio direction finding, multiple
channel receiving systems
Keyword Text
Interferometer RDF systems require three or more antennas.  Although a
receiver with as many channels as there are antennas has some advantages
in such a system, the complexity and cost of this approach may be
undesirable.  An alternative is to use a two-channel receiver switched among
the antennas.  This approach has some fundamental limitations; experimental
data have been obtained to determine how severe these limits may be.







A Digital Computer Analysis of the Wullenweber Antenna:: High Band
Narrow Sector Pattern
Title Text
Frentzel, William York IiAuthor Text
Masters' Thesis, Naval Postgraduate School, Monterey, California, December
1976.
Source Text
Wullenweber, CDAA, antenna digital computer simulation,
RDF system
Keyword Text
A digital electromagnetic antenna analysis program is used to model the
Wullenweber circularly disposed high band antenna array, narrow sector
pattern.  The computed patterns are compared to existing measured patterns,
and various environmental and physical parameters are varied to determine
their effect on antenna performance.  (Abstract source unknown, thesis,






Theory of Electrically Small Complementary Pair with Inter-Element
Coupling.
Title Text
Schroeder, Klaus C., Soo Hoo, Keith M.Author Text
Interim Report:  Report TR0077 (2550-63)-1-SAMSO-TR-76-18, 24 pages;
December 1976.  Aerospace Corp, Development Operations, El Segundo,
California.
Source Text
electronic countermeasures, decoys, phased arrays,
antennas, monopole antennas, direction finding,
aircraft antennas, spacecraft antennas, antenna feeds,
scattering,  hybrid systems, communication equipment,
broadband, matrix, theory, coupling  (interaction)
,electrically small complementary pair, mutual
impedance, self impedance,  NTISDODXA
Keyword Text
In a previous report, the history of Complementary Pair Element Groups was
discussed,  and the application of this concept to the matching of electrically
small antennas was  shown. The measurements indicated a substantial
improvement in efficiency as compared  to matching with a simple load
isolator absorbing the reflected power. In this report, the  power delivered to
the external region is analyzed for both an individual monopole, and  a pair of
monopoles, by establishing the scattering matrices for both cases. The
potential  gain is calculated for the pair over the individual monopole, and it is
shown that the pair  can deliver up to twice the power to the exterior region if
the mutual impedance term is  optimized. Various special cases are
discussed, varying from full complementarily to  zero complementarily, and
general conclusions are presented on the optimization of  gain-band-width
product. Various types of decoys and ECM systems for aircraft and  missiles
are examples of potential applications of electrically small antennas and
scatterers. Large, hardened, ground-based phased arrays and wideband
communication  base station antennas are typical phased-array applications
in fixed stations. Vehicular  applications encompass wideband direction
finders, aircraft conformal antennas for  various functions, and high-







Radars. Volume 6 - Frequency agility and diversity, BookTitle Text
Barton, D. K., (ED.)Author Text
Artech House Incorporated, Dedham, Massachusetts, 428 pages, 1977.Source Text
frequency assignment, radar detection, radar tracking,
reception diversity, search radar, amplitude
modulation, clutter, multipath transmission, noise
reduction, position errors, radar transmission,
scintillation, target recognition
Keyword Text
Radar frequency diversity techniques, which reduce measurement errors
caused by target glint,  amplitude modulation and multipath, are discussed.
Attention is given to frequency diversity  attained through use of two or more
parallel transmitting and receiving channels, or through the  sequential use of
many frequencies.  Topics of the papers include a sequential detection logic
to improve signal detectability in frequency-agile search radars, the
performance of  triple-channel frequency diversity radar systems, sea clutter
decorrelation with frequency agility,  sea clutter echo density at low grazing
angles, the reduction of glint pointing error,  angle-of-arrival scintillation and










Wissenschaftliche Berichte AEG-Telefunken, Vol. 50, No. 4-5, pages 120-8,
1977.
Source Text
estimation theory, noise, radio direction-finding
accuracy, estimation functions, optimum algorithms,
automatic systems, bearings, random samplings,  Fourier
density, maximum likelihood estimations, variance,
Watson Watt direction finders, S/N ratio
Keyword Text
Bearing accuracies are calculated as a function of the signal-to-noise-ratio.
The derived estimation  functions not only supply optimum values for the
theory but also indicate the way to optimum  algorithms for automatic
systems.  As regards taking bearings by means of extensive random
samplings the results are extended to discrete and continuous observation.
By means of the Fourier  density good maximum likelihood estimations may











Wissenschaftliche Berichte AEG-Telefunken, Vol. 50, No. 4-5, pages 120-
128, 1977.
Source Text
maximum likelihood estimates, radio direction finders,
radiogoniometer S, random noise, signal  to noise
ratios, antenna arrays, bearing (direction), channels
(data transmission), independent  variables,
probability density functions, statistical analysis
Keyword Text
An investigation is conducted with the objective to obtain a complete solution
regarding the  effects of the various disturbing factors on the accuracy of the
considered direction-finding  procedure.  The channel parameters are defined
and the signal parameters are estimated with  the aid o the maximum
likelihood principle.  The derived estimation functions provide optimum  values
for the theory and, in addition, indicate an approach for obtaining optimum
algorithms  for automatic systems.  The statistical parameters of the
estimated signal parameters are  investigated.  The Cramer-Rao limit is found
to be an important lower limit regarding the  observed scattering of the values.
 The derived probability density for the optimum determined  bearing
represents theoretically a minimum comparative distribution for testing real






Influence of noise on the accuracy of Watson-Watt direction finders.Title Text
Baur, KarAuthor Text
Wissenschaftliche Berichte AEG-Telefunken, Vol. 50, No.4-5, pages 120-128,
1977.
Source Text
direction finding systems, spurious signal noiseKeyword Text
Bearing accuracies are calculated as a function of the signal-to-noise ratio.
The object  is a solution which may be applied to automatic systems, too,
and where the solution  method may be employed as an example for related
problems.  The derived estimation  functions supply not only optimum values
for the theory but also indicate the way to  optimum algorithms for automatic
systems.  As regards taking bearings by means of  extensive random
samplings, the results are extended to discrete and continuous  observation.
By means of the Fourier density good maximum likelihood estimations may
be performed of the bearing angle and of its variance as well as of the signal-






The effect of artificial ionospheric disturbances on the propagation of
radio signals in the short-wave  region
Title Text
Bochkarev, G. S., Bukin, G. V., Getmantsev, G. G., Mityakov, N. A.,
Protashchik, A. A., Rapoport,
V. O., Skrebkova, L. A.
Author Text
Radiofizika, Vol. 20, No. 1, pages 158-60. Translation: Radiophysics and
Quantum Electronics, 1977.  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, artificial ionospheric disturbances,
ionosphere, HF radiowave propagation, high power
transmitters  produced disturbances, experimental
results, 13 to 21 MHZ
Keyword Text
The radiation from high-powered short-wave radio transmitters causes artificial
disturbances in the  ionosphere on various scales, which are extended along
the lines of the geomagnetic field.  These  disturbances, in their turn, affect
the propagation of the SW signals.  The authors report some results  of a
study carried out over the route Leningrad-Orenburg, a distance of 1860 km
on a great circle  running roughly NW-SE, using six fixed-frequencies in the
13-21 MHZ range.  Variations in the  direction finder bearing the signal during






Adcock system with active antennas for mobile use.Title Text
Bodemann, Gerhard, Lindenmeier, HeinzAuthor Text
AEG-Telefunken, Ulm, Germany, Wissenschaftliche Berichte AEG-
Telefunken Vol. 50, No. 4-5, pages 158-165, 1977.
Source Text
direction finding systems, Adcock, directive antennas,
active antennas
Keyword Text
A transportable Adcock antenna system, which needs little stowage space
and is light,  is needed for radio reconnaissance in the hf range.  In this paper
an active antenna (A  1205) and an eight-element Adcock antenna system
(AK 1205) consisting of such  antennas is described.  It was developed
specifically for this purpose.  With a height of  2 m, the active Adcock
antenna system features the same sensitivity as the 10 m passive  antenna






Broadband rotatable direction finding antennaTitle Text
Bohlman, W. A.Author Text
Conference:  AP-S International Symposium, Stanford, CA, June 20-22, 1977.
 Sponsored by IEEE, URSI.  Published by IEEE, New York, New York, pages
104-7, 1977.  Author's Association:  Antenna Laboratory, American Electronic
Laboratories Incorporated, Lansdale, Pennsylvania.
Source Text
antenna feeders, antenna reflectors, directive
antennas, radio direction-finding, direction finding
antenna, accuracy, design, parabolic reflector shape,
elliptical reflector shape,  broadband reed performance
Keyword Text
Direction finding accuracy in amplitude-video systems requires improved
antenna performance.  This  paper describes some unique arrangements of
traditional design elements to comply with state of the  art requirements.  The
basic development effort optimized parabolic reflector shape, elliptical






A simple multipath error reduction method for single site DF systemsTitle Text
Bohm, M.Author Text
Conference:  Propagation Limitations of Navigation and Positioning Systems,
Istanbul, Turkey, October 20-22, 1976.  AGARD Conference Proceedings, No.
209, published by AGARD, Neiully sur Seine, France, pages 24/1-12, 1977.
Author's Association:  Standard Elektrik Lorenz AG, Stuttgart, West
Germany.
Source Text
antenna arrays, antenna theory, radio direction-
finding, signal detection, multipath error reduction
method, single site DF systems, aperture sampling,
three element antenna
Keyword Text
The paper describes a simple method of reducing multipath errors by aperture
sampling using at least  three antenna elements.  This method is derived from
a simple error model that is independent from  frequency.  At each of the
three elements phase and amplitude of the electromagnetic field are  sampled
simultaneously, which is made possible by providing each antenna element
with its own  receiver.  All receivers, however, are using the same local






Transmitter identifier for use with wildlife biotelemetry.Title Text
Cupal, Jerry J.Author Text
Confernce:  14th Annual Rocky Mountain Bioengineering Symposium and
14th International ISA Biomedical Science Instrumentation Symposium, Cola
State University, Fort Collins, April 25-27, 1977. Conference Proceedings
published in Biomedical Sciences Instrumentation, Vol. 13, pages 13-17,
1977;Published by ISA, Pittsburgh, Pennsylvania, 1977. (ISSN 0067-8856)
Author's Association:  US Department of Agriculture, Rocky Mountain Forest
& Range Exp Station, Laramie, Wyoming
Source Text
direction finding systems, computer applications,
microprocessor computers,  applications, wildlife
biotelemetry, beacon transmitters
Keyword Text
Differentiating and segregating the signals from two or more beacon
transmitters on the  same transmission frequency is a problem in wildlife
telemetry.  This paper describes a  device that compares the time period from
an unknown transmitter with the known time  periods of all transmitters on
each channel, and signals if a positive identification is  made.  If two or more
unknown transmitters are present at the input, identification can  be made on
a pulse-by-pulse basis by successively adding the last few time intervals and
comparing these sums to the known time periods.  Direction finding can be
performed  by updating a field strength meter only on pulses identified as
coming from a preselected  transmitter.  This device uses a RCA COS/MAC 8-
bit microprocessor as the computing  and decision making unit.  The program
and the known time periods are stored in 256  bytes of C/MOS RAM.  The
known time periods can be programmed in the field by  inputting the time
interval into the selected memory location.  In this design, four known






A logic module using transferred-electron logic devices for precision
time interval  measurements.  Final Report 26 Feb. 1975 - 30 Jun. 1977
Title Text
Curtice, W. R.Author Text
Final Report:  RCA Laboratories, Princeton, New Jersey.  Astia Document
(AD)-A045819-PRRL-77-CR-31, 73 pages, 1977.
Source Text
charge coupled devices, logic design, field effect
transistors, gallium arsenides, gates (circuits),  time
lag
Keyword Text
The results of a program to develop a logic module using transferred electron
logic devices  (TELDs) for use in a short baseline time-difference-of-arrival
(TDOA) direction finding system  are described.  The function of the logic
module is to perform high precision, single-event time  interval measurements.
 The ultimate goal for precision is 20 ps.  The purpose of the present  program
is to prove feasibility of time measurement with subnano second resolution in
a  breadboard TELD module.  The two input threshold gates and the
coincidence circuit utilize  TELDs and the pulse burst generators are
constructed with GaAs MESFETs.  Step recovery  diodes have been used for
pulse shaping at several points in the circuit.  The counters are  commercially
available and of EEL type.  A thorough study was made of the circuit design
of  the module's components and the results are contained herein.  A
breadboard system was  designed, constructed, and tested without the EEL
counters.  Four pulses were used for each  pulse burst generator and Tc
approx 1.2 ns.  This produced a resolution of about 400 ps which  was
confirmed in the tests.  In these tests the output of the coincidence circuit
was observed as  the time delay of the RF signal (0.8 GHz) to one channel
was varied.  The range of  measurement (with counters) is about 2 ns, which






Data transmission and processing with data multiplexer PU004/PU040Title Text
Freund, W. R.Author Text
News from Rohde and Schwarz, Vol. 17, No. 79, pages 21, 24-5, 1977.Source Text
communications computer control, data transmission
equipment, multiplexing equipment, radio  direction-
finding, radio communication, data multiplexer,
measuring instrumentation, communications equipment,
interfaces, data  transmission, data processing,
direction finding, microprocessor
Keyword Text
The microprocessorized data multiplexer PU004/PU040 provides a solution for
many  data-transmission and data-processing chores encountered in
conjunction with measuring  instrumentation and communications equipment
using a surprisingly small number of basic modules.   It makes no special
demands as regards the interfaces of the system units, and is freely






Electromagnetic plasma wave emissions from the auroral field linesTitle Text
Gurnett, D. A.Author Text
Department of Physics and Astronomy, Iowa University, Iowa City.  Report
NASA-CR-155172-U00F-IOWA-77-36, 39 pages, 1977.
Source Text
auroral ionization, electromagnetic radiation, field
emission, plasma waves, Cerenkov radiation,  extremely
low frequencies, hiss, radio direction finders, radio
emission, ray tracing
Keyword Text
The most important types of auroral radio emissions are reviewed, both from a
historical  perspective as well as considering the latest results.  Particular
emphasis is placed on four types  of electromagnetic emissions which are
directly associated with the plasma on the auroral field  lines.  These
emissions are (1) auroral hiss, (2) saucers, (3) ELF noise bands, and (4)
auroral  kilometric radiation.  Ray tracing and radio direction finding
measurements indicate that both  the auroral hiss and auroral kilometric
radiation are generated along the auroral field lines  relatively close to the
earth, at radial distances from about 2.5 to 5 R sub e.  For the auroral hiss
the favored mechanism appears to be amplified Cerenkov radiation.  For the
auroral kilometric  radiation several mechanisms have been proposed, usually







Stereoscopic direction finding analysis of a type III solar radio burst:
Evidence for emission at  twice the plasma frequency. Progress Report
Title Text
Gurnett, D. A., Baumback, M. M., Rosenbauer, H.Author Text
Department of Physics and Astronomy, Iowa University, Iowa City.  Report
NASA-CR-155176-U-OF-IOWA-77-13-AD-A038822, 40 pages, 1977.  Author
employed:  Max-Planck-Inst. fuer Extraterrest. Phys.,
Garching, West Germany
Source Text
radio sources (astronomy), trajectory analysis, type 3
bursts, plasmas (physics), scientific  satellites
Keyword Text
Stereoscopic direction finding measurements from the IMP 8, Hawkeye 1 and
Helios 2  spacecraft over baseline distances of a substantial fraction of an
A.U. are used to directly  determine the three-dimensional trajectory of a type
III solar radio burst.  By comparing the  observed source positions with the
direct in situ solar wind plasma density measurements  obtained by Helios 1
and 2 near the sun the relationship of the emission frequency to the local
plasma frequency can be determined directly without any modeling
assumptions.  These  comparisons show that the type III radio emission
occurs near the second harmonic, of the local  electron plasma frequency.
Other characteristics of the type III radio emission, such as the  source size,






Performance analysis of a radar signal processing system with
continuous electronic array scanning
Title Text
Haykin, S.Author Text
Communications Research Laboratory, McMaster University, Hamilton,
Ontario, Canada, Information Sciences, Vol. 13, No. 3, pages 201-27, 1977.
Source Text
frequency modulation, multiplexing, radar systems,
scanning antennas, signal processing, radar signal
processing system, continuous electronic array
scanning, signal processing, array  scanning, scanning
systems
Keyword Text
Presents a detailed analysis of a class of signal processing systems with
continuous electronic array  scanning in the presence of additive white
Gaussian front-end receiver noise.  In particular, it  presents:  (1) a unified
treatment of frequency-modulation and time-modulation scanning systems  by
using a set of orthogonal functions, (2) the development of a generalized
formula for the  beam-sampling signal and its properties, and (3) a
performance evaluation of the system for  estimating the unknown angle of
arrival of the received signal.  It is shown that for the detection and  decision
criteria chosen for the analysis, the system exhibits a threshold effect
determined by the  received signal-to-noise ratio, the number of receiving







Doplatch: A mobile, normal incidence H. F. Doppler measuring




Weapons Research Establishment, Salisbury (Australia).  Astia Document
(AD)-A047063-WRE-TR-1795(A), 35 pages, 1977.
Source Text
Doppler radar, high frequencies, measuring instruments,
spatial distribution, traveling ionospheric
disturbances, antenna arrays, correlation coefficients,
radio direction finders, radio receivers,  radio
transmitters
Keyword Text
An understanding of the morphology of traveling ionospheric disturbances is
essential to  short-range high-frequency direction finding, particularly for
systems employing vertical  triangulation and dynamic tilt correction
techniques.  A variety of methods have been used in  the past to study these
disturbances, but to date little statistical information has been obtained  on
the extent to which they can be correlated in space.  In support of research in
this area, a  compact mobile H. F. Doppler probe as been developed for
deployment at spaced locations.   Each of a group of such systems
measures the apparent height of the local ionosphere and  provide a Doppler






Dielectric antennas in the mm-wavelength rangeTitle Text
Hofmann, H., Rembold, B.Author Text
Wissenschaftliche Berichte AEG-Telefunken, Vol. 50, No. 3, pages 73-75,
1977.
Source Text
antenna radiation patterns, dielectrics, microwave
antennas, millimeter waves, angular  distribution,
circular polarization, far fields, waveguides
Keyword Text
A description is presented of a dielectric rod antenna with circular polarization
at 35 GHz.   Data, obtained by measurements, concerning the distant field of
the antenna are presented in  a graph.  A direction-finder antenna for an
operation at 90 GHz is also discussed, taking into  account design details for
the dielectric rod antenna employed.  The radiator is surrounded by  a metal
plate to prevent by means of shielding a distortion of the characteristic.  The
distant  field diagram of the direction-finder antenna at 89 GHz and the level of







Definition and measurement of sensitivity in radio receivers and
direction finding  devices.
Title Text
Humann, KlausAuthor Text
Technische Mitteilungen AEG-Telefunken, Vol. 67, No.7, pages 323-330,
1977.
Source Text
radio receivers, measurements, radio direction findingKeyword Text
The paper discusses conventional definitions and testing techniques
concerning boundary  sensitivity and sensitivity of radio receivers and
direction finders, taking into  consideration the disturbing influence of other
parameters.  The measurement data  obtained in different systems are
compared; computation formulas and graphs are given  for usual modulation






Prospects for holographyTitle Text
Jewtichijew, N., Mirowicki, D..Author Text
Air Force Systems Command, Wright-Patterson AFB, Ohio, 15 pages,
Translation. English from Elektronika (Poland), No. 9, pages 353-355, 1972.
Astia Document (AD)-A049389-FTD-ID(RS)T-1470-77, 1977.
Source Text
holography, interferometry, technology utilization,
communication, computers, medical science,  television
systems, tracking (position)
Keyword Text
This document presents some of the more important, and more promising
possibilities for future  application of holography in the following scientific and
engineering fields:  optics;  radio navigation radiolocation and radio
astronomy; acoustics, hydro acoustics and echo ranging;  technology; in
mathematical machines and cybernetic apparatus; in physics research; and






Applications of the Doppler technique as an aid to bearing measurementTitle Text
Jones, T. B. and Spracklen, C. T.Author Text
Conference:  Propagation Limitations of Navigation and Positioning Systems,
Istanbul, Turkey, October 20-22, 1976.  AGARD Conference Proceedings, No.
209, published by AGARD, Neiully sur Seine, France, pages 22/1-11, 1977.
Author's Association:  Physics Department, University of Leicester, Leicester,
UK.
Source Text
atmospheric electromagnetic wave propagation, Doppler
effect, radio direction-finding, traveling ionospheric
disturbances, wide aperture direction finder, Doppler
radio direction finding
Keyword Text
It is now possible to design HF direction finders with an instrumental
accuracy of better than 0.1  degrees standard deviation.  Unfortunately, this
high accuracy cannot be realized in practice because  of the perturbations
and tilts which are present in the reflecting medium.  Particularly troublesome
 sources of errors are the so-called traveling ionospheric disturbances (TIDs).
A Doppler system is  described which provides an indication of the presence,
or absence, of TIDs even when a  short-duration nonfrequency stable
transmission is monitored.  When more than one propagation  mode is
present multiple frequency shifts are observed in the received signal.  These
are easily  identified and the system is an efficient monitor of multimode
conditions.  The application of this  Doppler technique has led to an
improvement to the performance of a wide aperture direction finder;  moreover







DABS Monopulse summary, Monopulse azimuth estimation, Summary
Report
Title Text
Karp, D., Wood, M. L.Author Text
Lexington Lincoln Laboratory, Massachusetts Institute of Technology.  Astia
Document (AD)-A038157/4-ATC-72-FAA-RD-76-219, 102 pages, 1977.
Source Text
air traffic control, azimuth, Monopulse antennas,
navigation aids, radio beacons, air navigation,
antenna radiation patterns, graphs charts, radio
direction finders
Keyword Text
Improved azimuthal resolution of proximate aircraft necessary to support ATC
automation can  be achieved by beacon surveillance systems employing
Monopulse angle estimation techniques.   Topics discussed include:  beacon
surveillance Monopulse system analyses relating to off  boresight angle
estimation using short (« sec) pulses; the effects of specular and diffuse
multipath signal return; the effects of overlapping ATCRBS fruit replies; and







IR atmospheric measurements, from bright astronomical sources, Final
Technical Report, 29  Jun. 1975 -31 May-1977
Title Text
Kent, H. P., Kellen, P.F.Author Text
Technical Report:  Avco-Everett Research Laboratoy, Massachusetts, Griffiss
Air Force Base, New York, RADC, Astia Document (AD)-A049054-RADC-TR-
77-385, 114 pages, 1977.
Source Text
astronomy, atmospheric refraction, infrared radiation,
artificial satellites, atmospheric physics,  far
infrared radiation, infrared astronomy
Keyword Text
Apparent angle of arrival fluctuations for atmosphere-perturbed irradiance from
bright  astronomical sources was recorded with a view to determining
refractive structure scaling with  wavelength.  Measurements were made with
low spectral dispersion, 2.5 + or - lambda/delta  lambda + or -10, between 1.3
and 21 microns.  Some results are presented.  Random intensity  scintillation
observed in star and satellite LWIR signal records is apparently related to
object  size.  The relation may be used to distinguish between point and
extended objects of equal  apparent brightness.  Data review results are
presented.  The gross self-radiance of atmosphere  may be measure to permit
real-time computation of transmission.  In circumstances where  weather
changes invalidate extinction measures, the technique offers promise of
increasing  credibility of conjectures made from observations of satellites.
Preliminary results of tests are  presented.  Modifications to an existing LWIR
radio meter permit long period signal averaging  and enable the thermal







Bases of radio direction finding, part 1Title Text
Kukes, I. S., Starik, M.Y.Author Text
Air Force Systems Command, Wright-Patterson Air Force Base, Ohio
Foreign Technology Division, 523 pages, Translation: English of the book
"Osnovy Radiopelengatsii Moscow, Sovetskoye Radio press, 1964 pages 1-
516, Astia Document (AD)-A051951-FTD-ID(RS)T-2232-77-PT-1, 1977.
Source Text
navigation aids, radio direction finders,  radio
transmission,  wave propagation, aircraft  equipment,
navigation instruments, position (location), radio waves
Keyword Text
Radio direction finders are widely used in air and marine transport for the
solution of  navigational problems (position finding of movable object, flight
toward airport, ships in  distress, and so forth); they are applied also for other
target/purposes (research on the questions  of radiowave propagation,
observation of space vehicles and so forth).  Known direction-finding  methods
are continuously being improved, increasingly more difficult methods are
being  developed and progress is made toward increasing the accuracy and
sensitivity, as new  direction-finding methods, improved theory, the frequency
band and the field of application of  direction finders are increased.  All the
enumerated questions are illuminated in periodic  technical literature;
however, until now, have not been systematized.  In this book are presented
the general theory of direction finding, procedures of calculation of direction







Methods for prediction of atmospheric effects on laser guidance systemsTitle Text
Lilly, J. Q.Author Text
Army Missile Research and Development Command, Technology Lab.,
Redstone Arsenal, Ala.  Astia Document (AD)-A051617, DRDMI-T-78-16, 44
pages, 1977.
Source Text
atmospheric effects, atmospheric scattering, laser
guidance, laser outputs, aerosols, computer  programs,
mathematical models, radiation absorption
Keyword Text
This report describes mathematical models which predict effects of
atmospheric turbulence,  molecular absorption and scattering, aerosol
absorption and scattering, and radiative transport.   Turbulence-induced angle-
of-arrival fluctuations of a laser target designator are formulated to  permit
calculation of the fluctuation power spectrum.  A numerical procedure
employing the  fast Fourier transform is used to convert the frequency-
dependent power spectrum into the time  domain giving angular beam wander.
 A separate computation gives the angular beamspread  due to atmospheric
turbulence.  Descriptions of other models to determine molecular line
absorption and aerosol absorption and scattering are also given.  Models
developed during this  effort also provide first-order radiative transfer
predictions and a multiple scattering model using  Monte Carlo predictions.






Short active rod antennasTitle Text
Lindenmeier, H.Author Text
NTG-Fachberichte, Vol. 57, pages 201-5, 1977.Source Text
active antennas, antenna arrays, radio direction-
finding, radio navigation, active rod antennas,
vertical broadband antennas, LORAN navigation, 250 kHz
to 30 MHZ, DECCA  OMEGA navigation, radio direction
finding, radio navigation
Keyword Text
Guidelines are given for the design of active broadband antennas, vertical
broadband antennas (with  a complete amplifier circuit), antennas for DECCA-
0MEGA and LORAN navigation, and active  antennas for direction-finding






Space-borne power conversion into a microwave beam, and its impact
on the environment of the  upper atmosphere
Title Text
Maynard, O. E., Katz, A. H., Whitacre, W. E.Author Text
Conference:  12th Intersociety Energy Conversion Engineering Conference,
Part II, Washington, DC, August 28-September 2, 1977.  Sponsored by
American Nuclear Society, IEEE, et al.  Conference Proceedings published
by American Nuclear Soc., La Grange Park, IL, pages 1445-52, 1977. (ISBN
0 89448 100 2) Authors' Association: Raytheon Co., Wayland, MA.
Source Text
artificial satellites, microwaves, solar power,
microwave beam, upper atmosphere, Microwave Power
Transmission System, geosynchronous orbit,
electromagnetic systems, space borne power conversion,
ionosphere properties
Keyword Text
A study of the environmental impact on the upper atmosphere by the
Microwave Power Transmission  System (MPTS) was conducted as part of
the continuing studies on the feasibility of the Satellite  Power System (SPS),
a concept that requires power transmission by microwave to the earth's
surface  from geosynchronous orbit.  Theoretical predictions of the
environmental modifications produced  by the direct interaction of the MPTS
with the earth's upper atmosphere are used to determine its  impact on the
performance of electromagnetic systems (communication/command/control,
navigation/positioning, direction finding, radar, etc.) which involve the
properties of the ionosphere.   The details of a technology program aimed at






Ionospheric scintillations at SHFTitle Text
Mcsherry, L. K.Author Text
Microwave Journal, Vol. 20, pages 99, 100, 103, June 1977.   Author
employed: U.S. Army, Satellite Communications Agency, Fort Monmouth,
New Jersey
Source Text
ground stations, ionospheric propagation, microwave
transmission, satellite transmission,  scintillation,
super high frequencies, amplitudes, phase shift, phase
shift keying, ratio beacons,  satellite antennas,
terminal facilities
Keyword Text
Amplitude and phase variations of high frequency radio signals transmitted
through the  ionosphere from outside the earth are considered, taking into
account scintillations at super high  frequency (7.275 GHz) .  The
measurements were conducted with the aid of three satellite  terminals
spaced 200 miles apart.  The events simultaneously observed and recorded
include  changes in amplitude of the beacon signal from a satellite, a sharp
rise in errors on a PSK  modulated signal, and a change in the angle-of-arrival






Problems of computer aided radar target tracking temporarily based on
angle information only
Title Text
Mieth, H. J.Author Text
Forschungsinstitut fuer Funk und Mathematik, Werthoven (West Germany).
Report FFM-262, 67 pages, 1977.
Source Text
look angles (tracking), radar targets, radar tracking,
distance, Doppler effect, estimates, jamming,  radial
velocity, radio direction finders
Keyword Text
Given a point of time after which especially range and Doppler information of a
radar will be  jammed and the remaining information can be taken as
bearings, the problem of supporting an  already conducted track past the
initial point of jamming within certain bounds was considered.   Under some
additional assumptions (especially of a deterministic kind) an estimate, sharp
in  some cases, of all points reachable from the position at the initial point of
jamming was given  with respect to all direction findings thereafter.  The whole
analysis was done on the essential  premises that only one fixed radar is
available for direction finding and bounds of the  maneuverability with respect






Adaptive antenna control, troposcatter and diffraction links, Interim
Technical Report, 25 June - 25 December 1976
Title Text
Monsen, P., Parl, S., Pierce, J. N.Author Text
Technical Report:  Signatron, Incorporated, Lexington, Massachusetts. Astia
Document (AD)-A044416-A-212-ECOM-76-8085-1-ITR-1, 173 pages, 1977.
Source Text
adaptive control, diffraction propagation, radio
antennas, tropospheric scattering, multipath
transmission, radio signals, reception diversity,
transhorizon radio propagation
Keyword Text
The Adaptive Antenna Control (AAC) program seeks to improve the
performance and  availability of DCS troposcatter and diffraction links by
means of adapting the antenna response  to compensate for variations in the
angle of arrival of the received radio signal.  Particular  emphasis is to be
placed on AAE techniques which mitigate aperture-to-medium coupling loss.
The program consists of a study phase, the development of AAE equipment,
and a test phase.   This interim technical report summarizes the program
activities during the first 6 months of the  18 month contract effort.  The major
accomplishments in this initial period were:  identification  of vertical angle
diversity as the most cost and performance effective AAC technique for
troposcatter systems; denfification of an electronically controlled movable
feed horn system as  the most effective method of tracking angle of arrival
variations in trans-horizon systems  dominated by diffraction propagation;
development of a comprehensive troposcatter computer  model for prediction
of multipath spread, aperture to medium coupling loss, and angle diversity
parameters.  The report presents the theoretical basis for the troposcatter







A fast boundary tracking algorithm for constrained nonlinear
mathematical programming  problems.
Title Text
Moradi, J. Y.Author Text
Ph.D. Thesis:  New Jersey Institute of Technology, Newark. 85 pages, 1977.Source Text
algorithms, mathematical programming, nonlinear
programming, problem solving, comparison,
optimization, reliability analysis, searching
Keyword Text
A gradient search procedure is combined with a Boundary Tracking (BT)
method using the  feasible direction finding method of Zoutendijk for
generating a feasible starting direction along  the feasible- infeasible
boundary.  The algorithm is applied to the minimum weight design of
submersible, circular, cylindrical shells reinforced by equally spaced T type
frames.  This  problem had produced algorithm failure in two earlier studies
and was only recently solved by  the Direct Search-Feasible Direction
Algorithm (DSFD) which was shown by recent comparison  studies to be
among the fastest and most reliable mathematical programming methods
available.   The BT procedure was found to be substantially faster than DSFD,
producing a solution with  about one-eighth the effort required by DSID.  The
new code proved superior to all others in  overall generality and efficiency.  It






Bases of radio direction finding, part 2  All- Kukes, I. S., Starik, M.Y.Title Text
no authorAuthor Text
Air Force Systems Command, Wright-Patterson AFB, Ohio Foreign
Technology Division, 569 pages, Translation: English of the book "Osnovy
Radiopelengatsii" Moscow, Sovetskoye Radio press, 1964 pages 1-516, Astia
Document (AD)-A051952,FTD-ID(RS)T-2232-77-PT-2, 1977.
Source Text
instrument errors, radio antennas, radio direction
finders, radio transmission, position (location),
radio frequency interference, radio waves, wave
propagation
Keyword Text
Contents:  Problems of Radio Traffic; Principles and Methods of Radio Traffic;
Antenna  Systems of Radio Direction Finders; Instrument Errors; Effect of
Locality and Environment;  Errors of Radio Direction Finder, Connected with
Radiowave Propagation; Calculation of  Antenna Systems of Radio Direction
Finders; Visual Radio Direction Finders; Tests of Radio  Direction Finders;
Different Applications of Radio Direction Finders; Accuracy of Position











National Swedish Road and Traffic Research Institute, Linkoeping.  Report VTI-
130, 41 pages, 1977.
Source Text
position indicators, snow, surface vehicles, collision
avoidance, low visibility, positioning,  warning systems
Keyword Text
Equipment for detecting the lateral position of snow removal vehicles was
tested under realistic  winter conditions.  A magnetic steering cable is buried
in each traffic lane of the roadway, with  detectors mounted in the vehicle
giving visual position indications.  Drivers had difficulty  following the cables
because of the need to scan the instruments as well as the road directly










New Jersey Institute of Technology, Newark. Astia Document (AD)-A037019-
NJIT-NV-10, 60 pages, 1977.
Source Text
design analysis, mathematical programming, nonlinear
programming, algorithms, computer  programs, numerical
analysis, optimization
Keyword Text
An improved, nonlinear, constrained mathematical programming optimization
algorithm  coupling a rotating coordinate pattern search with a feasible
direction finding procedure used  at points of pattern search termination is
presented.  The procedure is compared with nineteen  popular algorithms, on
ten test problems in which the majority of codes failed at least 50% of  the
time.  Only the new method solved all problems, particularly in the case of






Investigation on fundamentals, systems layout and applicability of
infrared visual systems for  civil aviation
Title Text
Peters, O., Dytrt, K.Author Text
Technische Univ., Berlin (West Germany).  Inst. fur Luft- und Raumfahrt.
Report ILR-25-ISBN-3-7983-0611-71, 84 pages, 1977.
Source Text
civil aviation, infrared instruments, visual flight,
cost estimates, flight control, flight safety, FLIR
detectors, image processing, infrared absorption,
infrared scanners, radio direction finders,
reliability analysis
Keyword Text
The possibility of replacing conventional visual equipment (TV systems) with
infrared visual  detectors was explored.  The influence of absorption and
scattering on IR radiation is discussed.   The applicability of IR detectors in IR
visual systems was studied.  Scanning, image analyzing,  signal processing,
and image synthesis are discussed.  Flight control and safety technology
aspects are dealt with.  The possibility of integrating IR visual system in
existing radio location  and TV systems is discussed.  Estimations on






Investigation on Fundamentals, Systems Layout and Applicability of
Infrared Visual  Systems for Civil Aviation Untersuchung ueber
Grundlagen, Systemauslegung und  Anwendbankeit von Infrarot-
Sichtsystemen fuer die Zivile Luftfahrt
Title Text
Peters, O., Dytrt, K.Author Text
Technische Univ., Berlin (Germany, F.R.) Inst. fuer Luft-und Raumfahrt.
Report ILR-25-ISBN-3-7983-0611-7, 84 pages, 1977.
Source Text
civil aviation, infrared instruments, visual flight,
cost estimates, flight control, flight  safety, FLIR
detectors, image processing, infrared absorption,
infrared scanners, radio  direction finders,
reliability analysis, West Germany, NTISNASAE
Keyword Text
The possibility of replacing conventional visual equipment (TV systems) with
infrared  visual detectors was explored.  The influence of absorption and
scattering on IR radiation  is discussed. The applicability of IR detectors in IR
visual systems was studied.  Scanning, image analyzing, signal processing,
and image synthesis are discussed. Flight  control and safety technology
aspects are dealt with.  The possibility of integrating IR  visual system in
existing radio location and TV systems is discussed. Estimations on  system






System applications of beam forming networksTitle Text
Radford, M. F.Author Text
Conference:  Radar 1977, London, UK, October 25-28, 1977.  Published by
IEE, London, UK, pages 63-5, 1977.
Source Text
antenna accessories, antenna radiation patterns, radar
antennas, radar systems, radio direction-finding, beam
forming networks, elevation estimating radars, multi
static systems, three dimensional  surveillance radars,
passive direction finders
Keyword Text
Discusses applications to three-dimensional surveillance radars, large (track-
while-scanning) and  small elevation estimating radars, passive direction-






The observability of controlled nonlinear systems, control system for
flight vehicles
Title Text
Reznikov, B. A., Shestakov, N. NAuthor Text
Aviatsionnaia Tekhnika, Vol. 20, No. 2, pages 139-141, 1977.Source Text
automatic flight control, dynamic control, nonlinear
systems, observation, control theory, flight  vehicles,
radio direction finders, spacecraft control, state
vectors
Keyword Text
A method is developed for studying the observability of the nonlinear controls
of dynamic  systems via the motion parameters of flight vehicles as yielded
only by the onboard direction  finder.  Observability is further analyzed (1) in
conjunction with calculations of the influence  of guidance, (2) for a control
flight in a homogeneous field of gravitation, and (3) for a control  flight in the






Observability of controllable nonlinear dynamic systems.Title Text
Reznikov, B. A., Shestakov, N. N.Author Text
Soviet Aeronautics (English translation of Izvestiya VUZ, Aviatsionnaya
Tekhnika) Vol. 20, No. 2, pages 126-128, 1977.
Source Text
control systems, Observability, rockets and missiles,
control
Keyword Text
A general approach to studying the Observability of nonlinear controllable
dynamic  systems is formulated.  Based on this approach, the Observability
of the motion  parameters of a flight vehicle are analyzed using information






Automatic vehicle location Dallas test resultsTitle Text
Riccio, A. H.Author Text
Conference:  27th Annual Conference IEEE Vehicular Technology Group,
Orlando, Florida, March 16-18, 1977.  Published by IEEE, New York, NY.
pages 144-52, 1977.  Author's Association:  Hazeltine Corporation,
Greenlawn, New York.
Source Text
computerized monitoring, mobile radio systems, radio
direction-finding, traffic computer control, pulse
trilateration, Hazeltine's automatic vehicle location
Keyword Text
The Federal Communications Commission allocation of a wide band channel
at 900 MHZ for an  Automatic Vehicle Monitoring (AVM) service presented the
opportunity to Hazeltine to develop a  vehicle locating system that can
support 5000 vehicles with high location accuracy information and  rapid two-
way data message transmissions.  The system is configured to have variable
up-date rate  of information dependent on user requirements while providing a
moving vehicle location accuracy  of 3000 feet (95% confidence).  The basic
system utilizes pulse trilateration with an automatic  computer inverse
hyperbolic location solution.  The vehicles are polled sequentially and reply to
multiple fixed receivers.  Time difference of arrival data is collected and
processed automatically.   The solution of the intersection of hyperbolic lines
via a Newton-Raphson iteration method is utilized  in the computer location
process. The receiver sites are configured in a triangular cell pattern lending






A polarization approach to the clutter problemTitle Text
Rider, G. C.Author Text
Conference:  Radar 1977, London, UK, October 25-28, 1977.  Published by
IEE, London, UK, pages 130-4, 1977.  Author's Association:  Marconi
Research Labs., GEC-Marconi Electronics Limited., Great Baddow,
Chelmsford, UK.
Source Text
polarization, radar clutter, signal detection radar,
clutter, wave polarization, signal detection
Keyword Text
The chief problem in radar is to detect a signal when it is nearly swamped by
noise or clutter.  In  general the latter is the more intractable problem since it
is always possible (at least conceptually)  to increase signal to noise ratio by
using higher power or aerial gain.  Clutter echo can be  discriminated against
only if some parameter of the radar signal is recognizably different from
wanted  and unwanted targets.  Angle of arrival and Doppler frequency are two
such parameters, used in  multibeam aerials and as basis of MTI design











Conference:  Propagation Limitations of Navigation and Positioning Systems,
Istanbul, Turkey, October 20-22, 1976.  AGARD Conference Proceedings, No.
209, published by AGARD, Neiully sur Seine, France, pages 23/1-13, 1977.
Author's Association:  Max-Planck-Inst. fur Aeronomie, Katlenburg-Lindau,
West Germany.
Source Text
radio direction-finding, remote transmitter location
determination
Keyword Text
An inversion method is described which represents an alternative approach to
the common  direction-finding systems to determine the unknown position of
a remote transmitter under sky-wave  conditions.  The technique bases on the
measurement of signal parameters which are influenced by  the reflection at
traveling ionospheric structures, and evidently makes use of a fact considered






Perspective navigation system, Final Report, August 1975 - May 1977Title Text
Salwen, H. C. and Arbour, H.Author Text
Final Report:  RADC, Astia Document (AD)-A049260-A117-E-RADC-TR-77-
345, 116 pages, 1977.  Authors' Association:  Proteon Associates,
Incorporated., Waltham, Massachusetts, Griffiss Air Force Base, N. Y.
Source Text
navigation aids, radio interferometers, algorithms,
radio transmitters
Keyword Text
This report describes a perspective navigation system which employs a K-
band interferometer  mounted on an aircraft or similar platform.  The
interferometer measures angle of arrival of  signals from an array of six ground
mounted transmitters.  The angle measurement data is  processed by a least-
squares algorithm which computes the position and orientation of the  ground
array relative to the interferometer coordinate system.  A perspective display
of the  ground array is generated based on the derived position/orientation
data.  The system is  designed to operate at extremely low elevation angles
where multipath is the dominant problem.   An experimental effort was carried
out to demonstrate the techniques.  The results obtained are  included in the
report.  System errors were shown to be small enough to allow aircraft landing






Complex angles of arrivalTitle Text
Sherman, S. M.Author Text
Conference:  SOUTHEASTCON '77, Imaginative Engineering Thru Education
and Experience, Williamsburg, VA, April 4-6, 1977.  Conference Proceedings
published by IEEE, New York, NY, pages 67-71, 1977.  Author's Association:
 RCA Government Systems Division, Mssile & Surface Radar, Moorestown,
New Jersey.
Source Text
radio reception, radiowave propagation, plane waves,
angle of arrival, direction cosine, complex quantity,
phase gradient, amplitude gradient
Keyword Text
When the arriving wave is the superposition of two or more plane waves of the
same frequency but  different directions, the conventional definition of angle of
arrival is incomplete.  The definition can  be generalized by regarding the
angle of arrival (or the direction cosine) in each of the two angular  coordinates
as a complex quantity.  The real part is the same as the conventionally
defined angle of  arrival, and is related to the phase gradient.  When there is
only a single plane wave, there is no  imaginary part.  Multiple plane waves,
however, distort the real part and also produce an imaginary  part which is
related to the amplitude gradient.  The conventional practice is to measure
only the real  part, but the imaginary part can be measured as well, and it






Emission control by a hand held calculatorTitle Text
Shores, M. W.Author Text
General Dynamics, Pomona, CA. pages 322-4, IEEE, New York, NY. pages
xi+487, IEEE, 1977.
Source Text
calculating apparatus, intermodulation, microwave
links, radio direction-finding, superheterodyne
receivers, hand held calculator, down converter
receiver, microwave direction finder, frequency
management,  circular slide rule, emission control
Keyword Text
Although the down converter receiver provided many significant advantages
over its forerunner, the  so called "TRF" (tuned radio frequency), it proved to
be responsive to many undesired frequencies.   The unwanted responses are
generally subdued by tunable preselect filters, balanced mixer  configurations
and various schemes of post conversion.  In certain special applications, such
as the  microwave direction finder (DF) discussed in this paper, effective
preselection is impractical.  To  minimize potential interference problems in
the DF system frequency management proved to be the  only practical







Auto-emergency radio, an emergency reporting system for road-usersTitle Text
Simianer, A.Author Text
AEG-Telefunken, Ulm, West Germany, NTG-Fachberichte, Vol. No. 61,
pages 148-52, 1977.
Source Text
accidents, automobiles, mobile radio systems, emergency
reporting system, 470 MHZ mobile radio band, SOS,
speech facilities, direction finding  operations
Keyword Text
After a discussion of the grim road accident statistics in Germany and the
relatively late and  inefficient use of first aid posts, the latest AEG-Telefunken
proposal, a simple accident-announcing  dashboard radio, is generally
described.  It is now subject to official tests in the area SE of Darmstadt.
The ANS (Auto-Notfunk-System) operates on 3 channels, 20 kHz apart, in the
470 MHZ mobile radio  band and has SOS and speech facilities.  It can send
a request for speech transmission, which can be  granted on channel f/sub 3/,
when f/sub 2/ is used for the original call.  General brief information on  other
facilities (like breakdown and help requests) and on the direction finding








Stasierski, L., Tyrawa, P.Author Text
Archiwum Elektrotechniki, Vol. 26, No. 1, pages 79-87, 1977.Source Text
antenna radiation patterns, radio direction-finding,
receiving antennas, supergain properties, construction,
radiation patterns, control measurements, radio
direction finding
Keyword Text
A two-element receiving antenna of small dimensions versus the wavelength
is presented, which has  Supergain properties in a broad frequency range.
Theoretical foundations, construction details and  radiation patterns of the
antenna are discussed.  The antenna may be used for radio-direction finding






Antenna with Supergain characteristicsTitle Text
Stasierski, L., Tyrawa, P.Author Text
Archiwum Elektrotechniki, Vol. 26, No. 1, pages 79-87, 1977.  Authors
employed:  Instytut Lacznosci, Warsaw, Poland
Source Text
antenna design, antenna radiation patterns, directional
antennas, design analysis, frequency  ranges, radio
direction finders
Keyword Text
A two-element receiver antenna of small dimensions in comparison with the
wavelength is  described that possesses a unidirectional reception
characteristic in a wide frequency range.   Theoretical considerations and
design details and radiation characteristics of the antenna are  given.  The
antenna can be used as a mobile unit for detection of radiation disturbance






Antenna with superdirectional properties.Title Text
Stasierski, Lech, Tyrawa, PiotrAuthor Text
Inst Lacznosci, Pol, Archiwum Elektrotechniki (Warsaw), Vol. 26, No.1,
pages 79-87, 1977.
Source Text
directive antennas, radio direction finding, receiving
antennas, Supergain antennas
Keyword Text
A two-element receiving antenna of small dimensions with respect to the
wavelength is  presented, which has Supergain properties with respect to
frequency range.  Theoretical  fundamentals, construction details and
radiation patterns of the antenna are discussed.   The antenna may be used






Some inherent limitations to the accuracy of D-region electron density
profiles obtained by the  differential absorption partial reflection
technique.
Title Text
Turner, H. N., Jr.Author Text
Ph.D. Thesis:  North Carolina State University, Raleigh. 117 pages, 1977.Source Text
D region, electron density profiles, reflection,
echoes, Rayleigh distribution, scattering
Keyword Text
D region electron density profiles were obtained by partial reflection
techniques with some  success, but there were times when he results
appeared to be in error.  Electron density profiles  were obtained along with
corresponding measurements of echo cone angle of arrival, mode  isolation,
and amplitude probability density.  The results were compared so that
sources of error  in the profiles could be identified.  Local minima in the
electron density profiles around 80 km  were related to the occurrence of wide
angle oblique echoes.  Altitude smearing caused by the  oblique echoes
introduced error into the measured ratios of extra-ordinary wave to ordinary
wave backscattered powers and led, consequently, to the calculation of
profiles with local  minima.  Shortened pulse lengths failed to yield improved






Noise direction-finding in the presence of powerful acoustic noiseTitle Text
Veksler, V. I. and Feinberg, E. L.Author Text
Journal:  Technology and methods of radio-astronomical reception, Moscow,
Izdatel'stvo Nauka, (A78-36401 15-89), pages 126-143, 1977.  (AIAA
Technical Library)
Source Text
acoustic sounding, correlation detection, noise
(sound), signal detection, signal to noise ratios,
coherence coefficient, interference, relay
Keyword Text
The problem of acoustic-signal detection in the presence of powerful noise is
formulated as a  problem of measuring a small correlation coefficient and is
given statistical treatment.  A  polarity coincidence correlator is proposed for
the signal detection.  The output effect is found  to increase as the square of
the number of channels while the background is independent of  noise level.
Experimental data which confirm the theoretical predictions are presented.






High-Frequency Techniques and Over-the-Horizon Radar in Coastal
Research.
Title Text
Wiseman, Jr., William J., Murray, Stephen P., Roberts, Harry H.Author Text
Technical Report:  Report TR-267, 13 pages, 1977.  Authors' Association:
Louisiana State University, Coastal Studies Institute, Baton Rouge.
Source Text
over the horizon detection, coastal regions, reprints,
telemeter systems, high frequency, drogues, direction
finding, tracking, telemetering data, NTISDODXR
Keyword Text
In order to telemeter environmental data from remote shelf waters
inexpensively, radio  transmitters in the 2-to 6-megahertz (MHZ) band are
attached to freely drifting drogues.  Bearing angles to the drogues are
obtained at shore bases by using directional antennas  to receive the ground
wave transmissions from the drogues. Drogues have been tracked  using this
system in a variety of coastal situations. Mass fluxes determined by this
method  would have been prohibitively expensive to delineate with current
meters. The system has  also been used to telemeter sea surface







Phase comparison Monopulse applied to secondary surveillance radarTitle Text
Wyndham, B. A.Author Text
Conference:  New Devices Techniques and Systems in Radar, The Hague,
Netherlands, June 14-17, 1976.  AGARD Conference Proceedings, No. 197,
published by AGARD, Neuilly sur Seine, France, pages 24/1-19, 1977.
Author's Association:  Royal Signals & Radar Established, Malvern, UK.
Source Text
airports, angular measurement, phase comparators, radar
measurement, radio direction-finding, secondary
surveillance radar, interrogation rate, azimuth
measurement, Monopulse, performance,  phase comparison
Keyword Text
Developments in future civilian secondary surveillance radar systems are
aimed at increasing the  amount as well as the integrity of information
exchanged between the ground station and the  interrogated aircraft, whilst
reducing the actual interrogation rate to the minimum necessary for  reliable
performance.  The ultimate reduction to a single interrogation made only in
the expected  direction of an aircraft would reduce the overall interference
problem and hence improve message  reliability, but would make it necessary
to adopt some technique for azimuth measurement other than  the sliding
window plot extractor usually used.  The simplest solution is the use of
Monopulse  designed to yield off-axis measurements of the azimuth of
transponder signals.  After a brief  discussion this paper reports on the results







An investigation of the effectiveness of Commutated array antennas used
for resolution of  signals on the basis of their angle of arrival
Title Text
Abramovich, IU. I., Danilov, B. G.Author Text
Radiotekhnika i Elektronika, Vol. 22, pages 56-63, January 1977. Translation:
 Radio Engineering and Electronic, Physics, Vol. 22, pages 45-51, January
1977.
Source Text
antenna arrays, directional antennas, phased arrays,
reception diversity, sidelobe reduction, signal
reception, switching theory, dynamic programming,
network synthesis, synthetic arrays
Keyword Text





An investigation of the effectiveness of Commutated array antennas used
for resolution of signals on  the basis of their angle of arrival
Title Text
Abramovich, Yu. I., Danilov, B. G.Author Text
Radiotekhnika i Elektronika, Vol. 22, No. 1, pages 56-64. Translation:   Radio
Engineering and Electronic Physics, Vol. 22, No. 1, pages 45-51; January,
1977.
Source Text
antenna phased arrays, antenna radiation patterns,
antenna theory, Commutated array antennas, dynamic
programming, signal resolution, sidelobe suppression,
arrival  angle resolution, discretely phased antenna
arrays, antenna array synthesis, thinned arrays
synthesis
Keyword Text
A method for the synthesis of array antennas with binary phasing and based
on dynamic  programming is extended to the case of discrete phasing with an
arbitrary increment Delta.  The  effectiveness of the suppression of side lobes
of the pattern is investigated as a function of the number  of side lobes, the
coordinates of the suppressed side lobes and the size of the increment Delta.
 The  possibility of application of this method to synthesis of "thinned" (non-






Self-Contained, High-Altitude Navigation System Study; PRAIS
Navigation System.  Volume II. System Technical Description.
Title Text
Aldrich, D. H., Simmons, J. W., Toda, N. F.Author Text
Final Report:  Report IBM-77-D04-002S-SAMSO-TR-77-57-VOl-2, 182 pages;
January, 1977.  IBM Federal Systems Division Owego, NewYork.
Source Text
autonomous, navigation, interferometers, direction
finding, range finding, Kalman  filtering, subroutines,
maneuvering satellites, S band, USSR,MOLNIYA
satellites, PRAIS system, NTISDODXA
Keyword Text
This report is Volume II of the three-volume final report on the Self-Contained
High  Altitude Navigation System (SCHANS) study. Volume I provides a
summary description  of the system concept, operation, performance, and
configuration as well as a statement  of application potential, conclusions,
and recommendations. This volume describes results  of SCHANS contract
work by task. Volume III contains circuit level electrical design  description of
the Interferometric Landmark Tracker (ILT) Receiver and the Pulse  Conversion







Feasibility of the use of three-dimensional anemometers in a simulated
tornado flow measurement
Title Text
Fattahi, B., Hsu, C. T.Author Text
Journal of Physics E (Scientific Instruments), Vol. 10, No. 1, pages 73-8;
January, 1977.  Department of Aerospace Engineering, Iowa State University
of Science & Technology, Ames, IA.
Source Text
anemometers, flow instability, flow measurement,
measurement errors, meteorological instruments,  signal
processing, storms, wind simulated tornado flow
measurement, Thermo Systems Incorporated 1080 vector
anemometer,  velocity vectors, flow instability, split
film anemometer, signal averaging technique, three
dimensional anemometers, fluctuating signal smoothing,
low pass filter, flow direction error, direction
finding anemometer
Keyword Text
A Therma Systems Incorporated 1080 vector anemometer was used to map
the general flow pattern  of a complicated laboratory model of a tornado.
Three-dimensional velocity vectors were measured  with the aid of a low-pass
filter for smoothing the fluctuating signal due to the inherent flow  instability.
The resulting pattern was in good agreement with visual observations (motion
picture)  of this laboratory model.  The split film anemometer with its direction-
finding capacity proved to be  a useful instrument for this purpose, although
the detailed flow structure was extremely difficult to  obtain, owing to the
application of a signal averaging technique.  Sources of occasional error in







Space-time processing of signals in the Fresnel zone (of receiving
antenna system)
Title Text
Kremer, I. Ya., Pon'kin, V. A.Author Text
Radiotekhnika i Elektronika, Vol. 22, No. 1, pages 72-9. Translation:  Radio
Engineering and Electronic Physics, Vol. 22, No. 1, pages 58-64; January,
1977.
Source Text
antenna theory, radar antennas, receiving antennas,
signal processing, internal noise, receiving antenna
Fresnel zone, radar antenna, space time signal
processing, wave front  curvature information
utilization, active radar, passive radar, signal
arrival angle information, external  noise
Keyword Text
A general case of space-time processing of the signals is considered, i.e.,
when the curvature of the  wave front is considered together with the angle of
arrival of a signal.  An optimum algorithm is  derived for processing in the
presence of an interference which is a combination of space-time white  noise
(internal noise of equipment) and of spatially correlated noise (interference
generated by  external sources).  The signal-to-interference ratio is
determined at the outputs of an optimum and  a matched system and the







Antenna Selection for Ionospheric Telecommunication Systems.
<NOTE> Final  Technical Memo.
Title Text
Lane, GeorgeAuthor Text
Report EMEO-PED-TM-77-1, 8 pages; January, 1977.  Army
Communications-Electronics Engineering Installation Agency, Propagation
Engineering Division, Fort Huachuca, Arizona.
Source Text
antennas, ionospheric propagation, telecommunication,
radio links, nomographs, high  frequency, angle of
arrival, area coverage, gain, coupling (interaction),
radio frequency   interference, computer programs,
digital computers, frequency response, maintainability,
 costs ,CDC-6500 computers, NTISDODXA
Keyword Text
This memorandum presents the general principles used in the design
analysis of  ionospheric telecommunication systems. In particular the
requirements imposed by the  propagating media are discussed. A technique
for data presentation of predicted circuit  performance is given in addition to







Distribution of the sources of atmospheric noises in the east area of AsiaTitle Text
Nishino, M., Kashiwagi, M.Author Text
Transactions:  Institute of Electronics and Communication Engineers of
Japan, Section E, (English), Vol. E60, No. 1, pages 49; January, 1977.
Research Institute of Atmospherics, Nagoya University, Toyokawa, Japan.
Source Text
atmospherics, cartography, radio direction-finding,
seasonal contour maps, occurrence frequency,
atmospherics sources, direction finding stations, east
Asia
Keyword Text
Summary form only given, substantially as follows:  The authors have made
seasonal contour maps  of occurrence frequency of atmospherics using the
data obtained by the locating system of  atmospherics sources in 1973 and
1975.  Stationary sources appear in the south area of China in all  seasons.
Migratory sources appear around the Yellow Sea in autumn and off the Boso
Peninsula of  Japan in winter.  The blind area of the locating system using the
three atmospherics direction finding  stations in Japan necessitates






Long-term fluctuations in wind velocities in the altitudinal region 90-100
km and their relation to  wave processes in the lower atmosphere
Title Text
Portnyagin, Yu. I., Svetogorova, L. V.Author Text
Izvestiya Akademii Nauk SSSR, Fizika Atmosfery i Okeana, Vol. 13, No. 1,
pages 88-90.  Translation:  Izvestiya Academy of Sciences USSR,
Atmospheric and Oceanic Physics; January, 1977.
Source Text
atmospheric movements, stratosphere, troposphere, upper
atmosphere, wind, wave processes, lower atmosphere,
summer, winter, wind velocity long term fluctuations,
troposphere,  90 to 100 km altitude, meridional wind,
radiosonde observations, zonal wind, stratosphere,
meteor  trails radiolocation, 5 to 25 km altitude
Keyword Text
Radiosonde observations and radiolocation of meteor traces are used at three
USSR stations to  determine the velocities of winds at 95 km altitude and
also at altitudes of 5-25 km, during the  summer and winter seasons of the
period Nov. 1972-Sept. 1973.  Plots of the spectra of the zonal and
meridional velocities of the prevailing winds for 30-day periods in both seasons
disclosed variations  in the magnitude and location of the spectral maxima
according to altitude and season.  The results  are analyzed and discussed






Prediction of Impact Pressures, Forces, and Moments During Vertical
and Oblique Water  Entry.
Title Text
Wardlaw, Jr., Andrew B., Morrison, Alfred M., Baldwin, John L.Author Text
Technical Report:  Report NSWC/WOL/TR-77-16, 160 pages; January, 1977.
Naval Surface Weapons Center, White Oak Lab, Silver Spring, Maryland.
Source Text
water entry, terminal ballistics, high velocity,
impact, angle of arrival, pressure  distribution,
mathematical prediction, force (mechanics), moments,
shape, computer  programs, flow charting, machine
coding, NTISDODXA
Keyword Text
An engineering tool is described for calculating pressures and loads at high-
speed water  entry which is simple to use, inexpensive to exercise, and
applicable to a wide variety of  geometries. A simplified potential model is
used which replaces the water's free surface  with an effective planar surface
that is positioned using an empirical parameter available  in the literature for a
wide variety of shapes. To confirm predictions, calculations are  compared to
experiment for the oblique water entry of spheres, cones, disks, and cusps.
Surface pressures agree well with measurement reflecting both the model
geometry and  location on the model. The calculated drag and lift exhibit
close agreement with  experimental values, particularly prior to the peak
loads. At later times the shape of the  hydraulic cavity must be taken into
account and an approximate procedure for doing this  is described. A
computer code listing and sample computer runs are provided as well as






Mobile Radio Propagation in British Cities at Frequencies in the VHF
and UHF Bands
Title Text
Allsebrook, K. and Parsons, J. D.Author Text
Proc. IEE, vol. 124, no. 2, pp. 95-102, February 1977.Source Text
mobile radio systems, radiowave propagationKeyword Text
Measurements of the received signal envelope magnitude have been made in
three British cities at frequencies of 85·875, 167·2 and 441·025 MHZ. In all
cases, unmodulated carrier waves were radiated from aerials atop tall
buildings, or prominent terrain features, and detected using a vehicle-mounted
receiver.  These measurements have provided the basis for an analysis of the
factors affecting the transmission loss in urban/suburban areas which, in turn,
has enabled a propagation prediction model to be constructed.  Close
agreement between measured and predicted path losses has been found for
the various terrains investigated.  The statistical prediction errors produced by
the proposed model for the three British cities analyzed are shown to be
similar in magnitude to those obtained using an extrapolation of the Okumura
method.  Because the proposed model is much less complex and
procedurally simpler, it is recommended for use, in the first instance, in






IEEE Transactions on Vehicular TechnologyTitle Text
AnonymousAuthor Text
IEEE Transactions on Vehicular Technology, vol. VT-26, no. 1, February 1977.Source Text
Keyword Text
The objective of this special issue on automatic vehicle monitoring (AVM) is
to provide a wide view of the field of AVM.  The papers in this issue were
selected to provide some insight into current developments in AVM and
vehicle location technology.  The papers are cited separately.  (Abstract
written by Southwest Research Institute for purpose of this publication,






Measurement of angular coordinates of a source of coherent light
radiation based on the phase  front of the received wave
Title Text
Bakut, P. A., Loginov, V. A., Troitskii, I. N.Author Text
Radiotekhnika i Elektronika, vol. 22, pages 286-291, February 1977.Source Text
angular distribution, coherent light, incident
radiation, light sources, wave fronts, algorithms,
apertures, coordinates, integral equations, lenses
Keyword Text
An algorithm for measuring the angle of arrival of a light wave is elaborated;
the algorithm  makes use of the wave phase front at the receiving aperture.  A
point target is assumed and the  receiving aperture is assumed one-
dimensional.  The accuracy of the algorithm is evaluated and  a comparison is







Measurement of angular coordinates of a coherent light source on the
basis of phase front of the  received wave
Title Text
Bakut, P. A., Loginov, V. A., Troitskiy, I. N.Author Text
Radiotekhnika i Elektronika, Vol. 22, No. 2, pages 286-92.  Translation:
Radio Engineering and Electronic Physics, Vol. 22, No. 2, pages 49-54;
February, 1977.
Source Text
angular measurement, atmospheric light propagation,
optical information processing, coherent light source,
phase front, angular coordinates measurement, optical
wave arrival angle
Keyword Text
An algorithm is synthesized for the measurement of the angle of arrival of an
optical wave.  The  algorithm utilizes processing of the phase front of the wave
by receiving aperture.  The accuracy of  the derived algorithm is analyzed and
the algorithm is compared to an algorithm which is based on  information






On-Board Data Collection for Transit OperationsTitle Text
Deibel, Lawrence E. and Wood, PeterAuthor Text




Improved techniques for collecting data on transit operations are essential to
improvements in transit operating efficiency.  An on-board data collection
system, which is being developed for use by the transit industry, provides
information on ridership, revenue, and mileage.  A test program to determine
the most suitable automatic passenger counting technique for use in such a
system has shown that accuracies of better than 90 percent can be achieved.
 Mileage and information on revenue collected can be determined to better
than 98 percent accuracy.  The system provides for data storage on the
vehicle, with subsequent off-line data processing.  (Authors' abstract, formal






User's Manual for RTRAJ: A Trajectory Estimation and Simulation
Program.
Title Text
Frick, R. H.Author Text
Interim Report:  Report R-1903-AF, 83 pages; February, 1977.  Rand
Corporation, Santa Monica, California.
Source Text
computer programs, trajectories, direction finding,
reentry vehicles, flight paths,  inertial guidance,
error analysis, computerized simulation, guided missile
simulators,  simulation, equations of motion,
instruction manuals, estimates, RTRAJ computer program,
NTISDODXA
Keyword Text
Operating instructions for a computer program designed to provide a best
estimate of the  accuracy with which the motion of a vehicle can be
determined on the basis of either  inertial guidance measurements or external
tracking, or both.  The performance of the  moving vehicle is described by the
estimated deviation from its nominal performance.  The program, developed by
and used at Rand, should prove useful in the fields of  ballistic missile






The Promise of Automatic Vehicle IdentificationTitle Text
Hauslen, Robert A.Author Text




Automatic vehicle identification (AVI) technology, which permits fully
automatic and unique identification of vehicles at specific interrogation points,
offers potential benefits in many fields including fleet control, revenue
collection, traffic operations, transportation planning, and safety and low
enforcement.  Three technologies are currently being used for AVI:  optical,
microwave, and low power radio frequency.  All of the three technologies are
currently being used in either operating systems or extensive field testing
under operating conditions.  The first large scale application off AVI was in the
railroad industry to identify automatically rolling stock.  The optical AVI
techniques used have also been applied in automatic container identification
and, in a limited scope application, in the operation of an automatic toll
collection system.  Microwave AVI techniques have been tested successfully
in containerization applications and are currently under test by a major toll
road in revenue collection application.  Low power radio frequency AVI was
tested extensively in the federally-sponsored Automatic Bus Identification
Project and is being evaluated for non stop toll collection application by toll
agencies.  While the cost effectiveness of AVI will vary to a considerable
extent with the technology used and the desired functional requirements,
existing AVI technology can provide automatic unique identification of vehicles
at a cost which can be justified in many applications.  As these applications
are being developed, the rapid advances in computer and electronic
technology which are inherent in AVI systems, will further reduce initial and
operating costs of contemplated AVI systems.  (Author's abstract, formal






An X-Band System Using Semipassive Signpost Reflectors for Automatic
Location and Tracking of Vehicles
Title Text
Kaplan, Gerald S. and Ritzie, Andrew D.Author Text




A system for determining the location of a moving vehicle with the aid of
semipassive signpost reflectors deployed throughout an urban area is
presented.  The signpost reflectors allow a viable system to be configured
since access to electric utility power is not required, thereby permitting a
particularly simple and inexpensive installation.  Signpost emplacement, data
rates, and other system parameters are described.  The interrogator, mounted
at the vehicle, "reads" the electronic signpost reflector to ascertain basic
position information.  This information is sent via the vehicle's two-way radio to
a central location for control purposes.  By using  microwave energy at X-band
for the interrogation signal, the antennas can utilize a beam shaping pattern
although still being physically small.  Appropriate antenna patterns can be
used to define a very narrow (ribbon-like) reception area allowing very precise
location information to be ascertained.  The results of actual field tests in
urban and suburban environments are presented for this new system.






Evaluating a Police-Implemented AVM System: The . Louis Experience
(Phase I)
Title Text
Larson, Richard C., Colton, Kent W. and Larson, Gilbert C.Author Text




The . Louis Metropolitan Police Department is the first major urban police
department to implement an automatic vehicle monitoring (AVM) system.
The AVM technology incorporates computer-aided dead-reckoning, thus
facilitating vehicle tracking on individual streets in a city.  Implemented as a
Phase I prototype system in one police district early in 1975, the test system
is evaluated in this paper utilizing a three-pronged approach.  Focusing on (1)
technology, (2) police operations, and (3) attitudes and organizational impact,
attention is given to operational performance in Phase I, to ameliorative action
for Phase II, and to the affects of AVM on response time, officer safety, voice-
band congestion, and command and control.  (Authors' abstract, formal






A Magnetic Signpost AVM System with Limited Dead ReckoningTitle Text
Lawrence, W. ThompsonAuthor Text




An automatic vehicle monitoring (AVM) system employing magnetic
signposts imbedded in the roadway has been designed and tested.  It has
been augmented by a technique for detecting turns of approximately 90
degrees.  Combined in a hybrid AVM system, the two techniques provide
great accuracy and high reliability with lower signpost density than a signpost
system without turn detection.  In this AVM system, the location of each
monitored vehicle is stored and continuously updated in the vehicle.  This
position data is transmitted to the base station at intervals which are
appropriate to the particular application.  If a vehicle should become lost, a
new position is automatically established at the next signpost without
operator assistance.  (Author's abstract, formal literature, English language,






A Dead Reckoning/Map Correlation System for Automatic Vehicle
Tracking
Title Text
Lezniak, Thomas W., Lewis, Richard W. and McMillen, Robert A.Author Text




An automatic vehicle locating system using self-contained dead reckoning
techniques, corrected by central processor map correlation, has been
successfully implemented in a production program.  The design studies,
development testing, and system implementation of the Fleet Location and
Information Reporting System (FLAIR ) are described.  (Authors' abstract,






Vehicle Location in Cellular Mobile Radio SystemsTitle Text
Ott, Gary D.Author Text




A tutorial discussion of vehicle location as used to control cellular mobile
radio systems is presented.  Early concepts and misconceptions concerning
vehicle location are described, and the relation between location "accuracy"
and  system performance optimization is discussed.  Measurement
parameters commonly used for vehicle location are described, and
considerations relating to the algorithm  used in the location process are






Automatic Vehicle Location---An OverviewTitle Text
Riter, Stephen and McCoy, JanAuthor Text




Automatic vehicle location (AVL) techniques have the potential for improving
urban vehicle fleet operations.  Various approaches to AVL are discussed and
an introductory overview of the current state of the art in AVL technology is






History of Automatic Vehicle Monitoring (AVM)Title Text
Roth, Seymour H.Author Text




The development of automatic vehicle monitoring (AVM) technology is traced
from the PULSE conference of 1968 to the present.  Examples of
nonautomated vehicle monitoring from the past and present are cited along
with a glimpse of the improvements that AVM promises.  A perspective for the
current AVM development activities is provided.  (Author's abstract, formal






Results of an AM Broadcast AVL ExperimentTitle Text
Skomal, Edward N.Author Text




A set of initial experiments has been performed in an industrial area
comprised of one- and two-story metal and frame buildings to determine
certain important characteristics of an AM broadcast AVL concept.  A triad of
AM broadcast stations was phase-synchronized to create a hyperbolic grid
over central Los Angeles. Three mobile phase tracking receivers were used to
measure the average lane width, the LOP crossing angles, and the relative
positioning error dRMS.  Comparison of the theoretically derived plane earth lane
widths and LOP crossing angles with the experimental results established
that propagation anomalies exist which are able to produce noticeable lane
distortion.  The measured mean standard deviation of the relative positioning
error, dRMS, obtained in the low-rise industrial test area for eight test positions
was 5.9 m, corresponding to a 95 percentile value of 14.6 m.  Following the
conclusion of the low-rise industrial area tests, a series of measurements was
conducted in the high-rise area of Los Angeles to determine potential system
performance in a typical urban environment.  Lack of receiver sensitivity and
the inability of the tracking loop design to tolerate the negative modulation
characteristics of the broadcast stations precluded the acquisition of sufficient
quantitative data to make a performance acceptability determination.
Nevertheless, the data from these tests were considered sufficient to warrant
further development of the concept.  Design of a new tracking receiver has
been completed and concept testing will resume.  (Author's abstract, formal






The Beverage Wave Antenna: Currents, Charges and Admittances. Vol. I.
Theoretical Analysis; Experimental Equipment and System Calibration
Title Text
Sorbello, Robert M.Author Text
RADC-TR-77-82, Vol. I (of two), RADC, Griffiss AFB, New York, February
1977.
Source Text
horizontal-wire antennas over an imperfectly conducting
half-space, Beverage wave antennas, effect of half-
space, end effects, currents, charges, input
admittances, theoretical analysis, experimental
equipment, system calibration
Keyword Text
This report presents the results of an experimental and theoretical
investigation of the circuit properties of horizontal-wire antennas placed over
an imperfectly conducting half-space.  Particular emphasis is given to the
Beverage wave antenna, a special type of horizontal-wire antenna placed in
close proximity to the earth.  Earlier work has generally assumed a free-
space wave number on the wire, thus neglecting the effect of the half-space.
The present study has carefully investigated experimentally the effect off the
half-space on the properties of the antenna (current, charge and input
admittance) and has included this effect in all theories discussed.  The
theoretical analysis, appearing in Part I of Vol. I, involves several aspects.
The theory of King, Shen and Wu for horizontal wires over an imperfectly
conducting half-space was verified experimentally.  Discrepancies observed in
certain cases were attributed to end effects, not accounted for in the theory.
Two semi-empirical theories were subsequently developed which included
contributions due to end effects.  Both provided good agreement with the
measured data.  The theory of King was extended to include the Beverage
wave antenna and comparison with measured results proved quite acceptable.
 Distributions of current and charge as well as the input admittance were
measured on dipole antennas and on Beverage wave antennas that ranged in
length from .5λ0 to 1.5λ0 and were placed at heights of from .01λ0 to .25λ0
above three different media--fresh water, salt water, and moist earth.  A
description of the experimental design and system calibration is contained in
Part II of Vol. I.  The measured data are presented and discussed in Vol. II
(Part III of the report).  The effects of the wire height and the parameters of the
dissipative medium are noted.  Special attention is given to the transmission-
line nature of the measured currents and charges and to the measured wave







Ambient Sea Noise Directionality; Measurement and Processing.Title Text
Yen, Nai-ChyuanAuthor Text
Technical Report:  Report NUSC-TR-5545, 44 pages; February, 1977.  Naval
Underwater Systems Center, New London Laboratory, New London, Conn.
Source Text
underwater sound, ambient noise, hydrophones, direction
finding, acoustic, arrays,  coherence, sources, angles,
arrival, beam forming, eigenvalues, equations, signal
processing, computations, AUTOBUOY arrays, NTISDODXA
Keyword Text
The fundamental relationships between acoustic array parameters and the
noise field are  reviewed to establish the connection among the various
processing techniques for  estimation of the ambient-sea-noise directionality.
The analyses, based on the concept  of multidimensional space, conclude
that basic information about the ambient-sea-noise  directionality can be
obtained directly from the cross-spectral matrix of the array's  hydrophone
outputs. The angular resolution of the processed noise field depends on the
array structure, the stationarily of the noise field, and the precision in
numerical  computation. The cross-spectral data can also be used to indicate
the dominant coherent  noise sources in a certain multidimensional
representation. Examples of a simulated noise  field and actual sea data are






A simple method of synthesis of switched array antennas for resolution
of signals based on the  angle of arrival
Title Text
Abramovich, IU. I., Danilov, B. G.Author Text
Radiotekhnika i Elektronika, Vol. 22, March 1977, pages 541-547.
Translation: Radio Engineering and Electronic Physics, Vol. 22, pages 81-86,
March 1977.
Source Text
antenna arrays, antenna design, antenna radiation
patterns, dynamic programming, signal  detection,
algorithms, sidelobe reduction, systems engineering
Keyword Text





A simple method of synthesis of switched array antennas for resolution
of signals based on the angle  of arrival
Title Text
Abramovich, Yu. I., Danilov, B. G.Author Text
Radiotekhnika i Elektronika, Vol. 22, No. 3, pages 541-7. Translation:
Radio Engineering and Electronic Physics, Vol. 22, No. 3, pages 81-6;
March, 1977.
Source Text
antenna phased arrays, antenna theory, dynamic
programming, signal detection, dynamic programming,
angles of arrival, synthesis of large switched array
antennas, resolution of  signals
Keyword Text
Solutions of the problem are obtained by the method of dynamic programming
and analyzed.  A  direct dependence is exposed of the structure of a solution
on the angles of arrival of interference  signals being suppressed by the array.
 This dependence serves as a basis for the development of a  simplified
synthesis of large switched array antennas which are highly effective for the








NTG (Nachrichtentech Ges) im VDE (Verb Dtsch Elektrotech) Berlin, Ger,
NTG - Fachberichte n 57, Vortr der NTG (Nachrichtentech Ges) Fachtag, Bad
Nauheim, Germany, March 8-11 1977. 231 pages, 1977.
Source Text
antennas, satellites, electronic equipment,
communication  satellites, electromagnetic  waves,
television equipment, satellite telecommunication links
Keyword Text
Proceedings includes 45 papers, of which 43 are in German and 2 in English.
The   papers are grouped according to subject matter considered, namely:
antenna  theory;  antenna near fields; antennas for hf and UHF region; horn
radiators for  reflector  antennas; rotation-symmetric reflectors; group
antennas; reflector  antennas without  rotational symmetry; phase-controlled
group antennas;  direction-finding antennas; active  antennas; and special






COMINT/SIGINT: Our First Line of DefenseTitle Text
Bibbens, Terry and Lake, JulianAuthor Text
Countermeasures, vol. 3, no. 3, pp. 18, 38, 48 and 63, March 1977.Source Text
Keyword Text
Technology and modern weaponry have all but eliminated traditional natural
barriers to external threats to a country's security.  Paradoxically, the very
same technology has created a new first line of defense in the form of
electromagnetic emissions which can be detected and analyzed to determine
the presence and intentions of potential enemies.  By their very nature,
signals intelligence (SIGINT) and communications intelligence (COMINT) have
been shrouded in secrecy, and it is generally long after the event that the
story of their part in man's affairs can be related.  Naturally, they become
prime subjects for sensational news, first rate spy stories, classic examples
of immoral eavesdropping, or just a plain waste of money.  SIGINT and
COMINT are two vital elements in the structure of Intelligence, Electronic
Warfare and Command, Control and Communications (C3).  They have and
will continue to play an essential role in our country's security.  SIGINT
encompasses both COMINT and ELINT (electronic intelligence).  ELINT is
associated with the detection, identification and location of radars and similar
emitters of weapon systems.  COMINT is associated with communication,
telemetry and other information links.  Both perform vital and indispensable
roles in telling us who is where, doing what.  They provide very powerful tools
to the military commander or diplomat as history has repeatedly shown us.
(Abstract taken from authors' opening paragraph, technical journal, English






Maximum Theoretical Angular Accuracy of Planar and Linear Arrays of
Sensors
Title Text
Borgiotti, G. V.Author Text




The elements are assumed to have identical radiation patterns and the
complex voltages observed at their ports are assumed to be subject to phase
measurement errors, having normal probability density.  An optimum scheme
for statistical extraction of the parameters defining the direction consists in
combining the observed phases linearly with weights depending upon the
element locations.  It is shown that the presence of thermal noise, for
sufficiently high signal-to-noise ratio, does not change the structure of the
estimator.  Comparison with conventional multiple interferometric techniques
indicates the superiority of the proposed scheme.  A limited numerical study
on a small linear array vertically located on a reflecting terrain is performed.







Maximum theoretical angular accuracy of planar and linear arrays of
sensors
Title Text
Borgiotti, G. V.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-13, No.
2, pages 208-16; March, 1977.  Air Force Cambridge Research Laboratories,
Hansom Air Force Base, Bedford, MA.
Source Text
angular measurement, antenna arrays, radio direction-
finding, linear arrays, phase measurement errors,
weights, planar arrays, maximum theoretical angular
accuracy
Keyword Text
The elements are assumed to have identical radiation patterns and the
complex voltages observed at  their ports are assumed to be subject to phase
measurement errors, having normal probability density.   An optimum scheme
for statistical extraction of the parameters defining the direction consists in
combining the observed phases linearly with weights depending upon the
element locations.  It is  shown that the presence of thermal noise, for
sufficiently high signal-to-noise ratio, does not change  the structure of the
estimator.  Comparison with conventional multiple interferometric techniques
indicates the superiority of the proposed scheme.  A limited numerical study






Development of a Superconducting ELF Receiving AntennaTitle Text
Davis, John R., Dinger, Robert J. and Goldstein, Joseph A.Author Text




The development of an extremely low frequency (ELF) submarine receiving
antenna that uses a triaxial array of superconducting quantum interference
devices (SQUIDs) has addressed the following fix problem areas: (1)
achievement of a SQUID sensor with a sensitivity of 10-14T·Hz-½; (2)
achievement of a SQUID linear dynamic range of 140 dB; (3) achievement of
sensor orthogonality of 10-4 rad; (4) stabilization of receiver platform motion to
10-3 rad; (5) processing of SQUID outputs in order to remove residual motion
noise; (6) provision of a suitable cryogenic environment.  The required
sensitivity, approximate linear dynamic range, and sensor orthogonality were
successfully obtained in a prototype point-contract type triaxial SQUID
magnetometer.  This magnetometer was used to detect the ELF signal
broadcast from the U.S. Navy transmitter in Wisconsin, both in the
atmosphere above the water surface and at a depth of 100 m below the ocean
surface in a stationary configuration.  No measurements have been made as
yet with the magnetometer in a towed buoy.  Achievement of the platform
motion requirement was demonstrated by motion spectrum measurements on
a hydrodynamically stabilized buoy designed to be towed by a submarine.
Motion excursions within the ELF pass band of 30-130 Hz were found to be
about 10-4 rad.  This amount of motion requires that motion-generated noise
be further reduced by more than 80 dB.  The required noise rejection can be
achieved by adaptive determination of a vector that is approximately equal to
the earth's magnetic field vector.  When the adaptive vector is evaluated and
combined vectorially with the SQUID outputs, a quantity proportional to the
ELF signal vector results in which motion noise is suppressed.  This adaptive
processing has been studied using a computer simulation of the SQUID's
motion noise derived from towed-buoy motion data.  The feasibility of cooling
the SQUID sensors with liquid helium was demonstrated by a prototype long-
hold-time dewar of a size capable of fitting a towed communications buoy.
The dewar successfully maintained the temperature of a volume sufficiently
large to hold a triaxial SQUID sensor package at the temperature of boiling
liquid helium for a duration of 102 days.  (Authors' abstract, formal literature,






Doplatch: A Mobile, Normal Incidence HF Doppler Measuring




Technical Report 1795(a), Department of Defence, Defence Science and
Technology Organization, Weapons Research Establishment, Salisbury,
South Australia, March 1977.
Source Text
Keyword Text
An understanding of the morphology of travelling ionospheric disturbances is
essential to short-range high-frequency direction finding, particularly for
systems employing vertical triangulation and dynamic tilt correction
techniques.  A variety of methods have been used in the past to study these
disturbances, but to date little statistical information has been obtained on the
extent to which they can be correlated in space.  In support of research in
this area, a compact mobile HF Doppler probe has been developed for
deployment at spaced locations.  Each of a group of such systems measures
the apparent height of the local ionosphere and provides a Doppler signature
of overhead disturbances for later comparison and interpretation.  (Abstract






A comparison of quality indicators of multi-scale systems with their
theoretical limits
Title Text
Kantsedal, V. M., Fal'kovich, S. Ye.Author Text
Radiotekhnika i Elektronika, Vol. 22, No. 3, pages 618-21. Translation:
Radio Engineering and Electronic Physics, Vol. 22, No. 3, pages 133-5;
March 1977.
Source Text
angular measurement, measurement errors, measurement
theory, phase measurement, quality indicators,
theoretical limits, phase metering systems, angle
measuring systems, ambiguity  of measurement, planar
wave, multi scale measurements
Keyword Text
The use of multi-scale method of measurements in contemporary phase
metering systems and in  angle measuring systems in particular was
necessitated by requirements of highly accurate and  unambiguous
measurements of information-carrying parameter.  The ambiguity of
measurement of  the angle of arrival of a planar wave can be resolved by using






Airborne Measurement of Electromagnetic Environment Near
Thunderstorm  Cells (Trip-76)
Title Text
Nanevicz, J.  E., Adamo, R. C. and Bly, R. T. Jr.Author Text
Final Report, SRI Project 5536, Contract NAS9-15101, Stanford Research
Institute, Menlo Park, California, March 1977.
Source Text
Keyword Text
Conclusions and Recommendations:  In conclusion, it may be stated that the
quick-reaction flight-test program to investigate the transients associated with
nearby lightning was highly successful.  Two instrumentation systems--a
transient digitizer and a discrete-frequency spectrum analyzer--were flown on
a Learjet aircraft in the vicinity of active Florida thunderstorm cells.
Measurements were made of the signals induced in an external electric dipole
antenna located on the top of the fuselage and in a special wire sensor
located on the inside of the cabin.  Measured spectral intensity data
associated with nearby lightning are in good agreement with predicted values
published by E. T. Pierce.  A comparison of signals induced in the cabin wire
by nearby lightning with signals generated by a direct stroke to the aircraft
indicated the nearby lightning was almost as serious (within a factor of two) a
source off interference as the direct stroke.  Signals generated when the
aircraft was flown in a region of high electric field near an active thunderstorm
cell often generated electromagnetic pulses which persisted for period of
minutes.  It was found that this activity, tentatively identified as "incipient
lightning streamers," also generated pulses in the internal wire.  This
mechanism should be studied further in succeeding flight tests.  The tests
also served to illustrate improvements in the instrumentation system that
would permit additional important questions  regarding both the noise sources
associated with thunderstorm cells and the signals induced in aircraft
systems to be answered.  First, the nature of a typical lightning flash is such
that many high-speed events occur over a substantial time period.  The
continuous spectrum analyzer record should be used to provide the continuity
that puts the transient digitizer records into the proper perspective regarding
where in the overall flash the digitizer record was made.  In other words, the
digitizer and spectrum analyzer should be operated together on each flight.
To further put the measurements in perspective, provisions should be made to
record the static electric field about the aircraft.  The signals generated by an
electric dipole are complicated by the fact that such an antenna responds
strongly to charging processes associated with the aircraft itself.
Accordingly, provisions should be made to measure the "free-space" fields
generated by the thunderstorm sources using an antenna highly decoupled
Abstract Text
from the airframe (for example, a loop on an extremity such as the nose).
Since the signals coupled into the interior of an aircraft are related to the
current flowing on the member containing the wire in question, provisions
should be made to measure gross skin current on two orthogonal members of
the aircraft (such as the fuselage and a wing).  A preliminary estimate of the
current induced in the cabin wire by signals coupled through the windows
indicates that this mechanism is capable of accounting for the measured
currents.  The calculations together with the experimental data demonstrate
the importance of accurate information regarding the leading edges of the
driving pulses.  The results also suggest that there  is much variation in the
high-frequency characteristics of successive components of a flash since
some induce currents in the cabin wire and others do not.  (Abstract taken
from authors' conclusions and recommendations, technical report, English





Apparatus and Method for Determining the Position of a Radiant Energy
Source.
Title Text
Schaefer, G. JAuthor Text
Patent Application:  Report  PAT-APPL-780 873-NASA-CASE-GSC-12147-1,
50 pages; March, 1977.  National Aeronautics and Space Administration,
Goddard Instiute for Space Studies, New York.
Source Text
frequency scanning, radiation sources, radio frequency
interference, recording instruments,  remote sensors,
transducers, antennas, patent applications, satellite
ground support,  spacecraft communication, NTISNASA
Keyword Text
The position of a terrestrial RF source is determined from a geostationary,
synchronous  satellite by scanning the beam of a narrow beam width antenna
in first and second  orthogonal directions over a region including the source.
The peak level of energy  transduced by the antenna in each of the scanning
directions is detected and correlated  with the scanning position of the beam
by feeding the output of a detector responsive to  the transduced signal to an
indicator of an X-Y recorder. The X and Y axes of the  recorder are scanned in
synchronism with the beam being respectively scanned in the first  and
second directions to form X and Y traces on which are indicated the detected
peak  position in each of the scanning directions. The source position is
determined from an  intersection of lines drawn parallel to the X and Y axes






Arrays of Beverage AntennasTitle Text
Sorbello, R. M., King, W. R. P., Lee, K. M., Shen, L. C. and Wu, T. T.Author Text
Final Report, RADC-TR-77-113, Gordon McKay Laboratory, Harvard
University, Division of Engineering and Applied Physics, Cambridge, MA.
Source Text
single horizontal-wire antenna over an imperfectly
conducting half-space, terminated (Beverage), open-
ended (finite), short-circuited (infinite), circuit,
radiating properties, generalized theory, experiment,
fresh water, salt water, moist earth, coupled
horizontal-wire antennas over an electrically dense
dissipative half-space, terminated (Beverage), open-
ended, circuit properties, symmetrical, antisymmetrical
excitations, generalized theory, fresh-water
measurements, salt-water measurements
Keyword Text
A summary of the research performed under RADC/ETER Contract F19628-
76-C-0057 on arrays of Beverage antennas is presented.  It begins with a
discussion of the theoretical and experimental determination of the circuit and
radiating properties of single horizontal-wire antennas over an imperfectly
conducting half-space.  This study was reported earlier, in detail, in Scientific
Reports Nos. 1 (Vols. I and II) and 2.  The antennas are either loaded with a
resistor and a quarter-wave section of line to form the modified Beverage
antenna or are open-ended.  King's theory for the unloaded antenna is
extended to apply to the terminated Beverage antenna.  Measurements made
on both types of horizontal antenna when placed at varying heights above
fresh water, salt water and moist earth are compared with theory.  The results
indicate the need to include end effects in the analysis.  This topic concludes
with a discussion of the semi-empirical method subsequently developed to
determine the end effects as represented by a complex terminal function
which takes account of radiation into the air and, at the same time, corrects
for the capacitive end effect.  The usefulness of this method in extending the
theory to greater antenna heights is demonstrated in a paper comparing
theory and experiment for short-circuited (effectively infinite), open-ended
(finite) and terminated (Beverage) antennas over fresh and salt water.  A
similar study of the circuit properties of coupled parallel horizontal-wire
antennas above an electrically dense dissipative half-space is then reported.
The complex wave number, distribution of current and admittance of the
antennas are determined theoretically for symmetrical and antisymmetrical
excitations.  The theory is generalized, as for the single horizontal antenna, to
take account of radiation into the air through a complex terminal function and
so enlarge its range of validity while preserving the transmission-line form.
Abstract Text
This function is determined from a least-squares fit of the measured and
theoretical current distributions.  Current measurements were made on
coupled horizontal antennas, driven in zero-phase and first-phase sequences,
for six different antenna separations and three different heights above fresh-
and salt-water solutions.  The antennas were either open-ended or terminated
in a lumped resistor and a quarter-wave extension of the antenna to produce
traveling-wave distributions of current.  Good agreement is displayed between
theoretical and measured currents on the open-ended antennas and between
theoretical and measured values of the terminal function for the terminated,
modified Beverage antennas.  The section on the two-element Beverage array
concludes with a brief discussion of measurements made on two coupled
Beverage antennas in a colinear configuration.  Tables of the currents
measured on one element of a two-element colinear array of Beverage
antennas over fresh- and salt-water solutions when driven symmetrically and
antisymmetrically are provided.  They are seen to be like those on the same
element when isolated.  (Abstract source unknown, technical report, English





Research on Adaptive Antenna Techniques II.Title Text
Widrow, Bernard, Chestek, R., Saxe, T.Author Text
Final Report:  78 pages.; March, 1977.  Information Systems Lab, Stanford
University, CA.
Source Text
antenna arrays, anti-jamming, adaptive systems, least
squares method, signal to noise  ratio, aircraft
antennas, radio frequency power, covariance, angle of
arrival, white  noise, algorithms, adaptive antennas,
array processing, null steering, NTISDODXA
Keyword Text
The concept of adaptive power separation for single channel applications
based on the  `leaky' LMS algorithm has now been extended for adaptive
array applications.  A new  algorithm designated as `scheme 6A' has been
shown to be potentially highly effective  for nulling strong jamming signals in
an aircraft receiving environment.  The new  scheme is substantially less
noisy and more simple to implement than `scheme 6' which  was analyzed
during our previous year's effort.  All real-time adaptive processes  experience
noise in the adaptive parameters. The amount of noise depends on the nature
of the adaptive algorithm, on the number of parameters, and on the speed of
convergence. A fundamental study of parameter noise and its effects on the
output signal  has been undertaken for stochastic and deterministic inputs to
weight-controlled adaptive  filters driven by the leaky LMS algorithm. Weight
noise has been determined for the case  of an input consisting of a sinusoidal
signal plus white noise, for wide ranges of SNR and  frequency relative to
Nyquist. Broad operating regions have been found where the output  power






Tropospheric scintillation at microwave frequencies on an earth-space
path
Title Text
Crane, R. K.Author Text
Symposium:  Union Radio Scientifique Internationale, La Baule, Loire-
Atlantique, France, April 28-May 6, 1977.  Conference Proceedings published
by Comite National Francais de la Radio-electricite Scientifique, Issy-les-
Moulineaux, Hauts-de-Seine, France, (A78-25801 09-32),  pages 415-419,
1977.   Author employed: Environmental Research and Technology, Inc.,
Concord, Mass.
Source Text
atmospheric refraction, microwave transmission, root-
mean-square errors, satellite transmission,
scintillation, tropospheric waves, elevation angle,
fluctuation theory, radar reception, radar
transmission, signal measurement, superhigh frequencies
Keyword Text
Spatial and temporal variations in the index of refraction are responsible for
measurement errors  in the case of radar systems operating within the
troposphere.  Refraction correction models are  used to correct the errors.
There remain, however, residual refraction errors, which are mainly  related to
random fluctuations about the bias values.  An investigation was conducted
concerning the limitations which are imposed by the residual errors on the
metric accuracy of  a radar operating at low elevation angles.  In this
investigation angle-of-arrival and amplitude  scintillation measurements were
obtained at 0.4 and 7.3 GHz by observing transmissions from  the Interim
Defense Communication Satellite Program satellites.  The median values for
the RMS  fluctuations in elevation angle within a 5-min observation period are
displayed in a graph for  each season.  The data represent the elevation angle







Comparison of Four Unattended Ground Sensor Displays.   <NOTE>
Final Report. Jan  73-Jan 74
Title Text
Edwards, Lawrence R., Rochford, David S., Shvern, UldiAuthor Text
Final Report:  Report  ARI-Technical Paper-281, 39 pages; April 1977.  HRB-
Singer Inc., State College, Pa.
Source Text
remote detectors, display systems, target detection,
battlefields, surveillance, maps,  plotters, military
training, operators (personnel), false alarms,
direction finding, human  factors engineering,
unattended ground sensors, NTISDODXA
Keyword Text
The Battlefield Information Systems Technical Area of the Army Research
Institute is  concerned with human factors problems of surveillance
information presentation and  interpretation.  The research presented here
compared the relative effectiveness of four  different unattended ground sensor
(UGS) displays--an X-T plotter, and three variations  of the situation map
display--in terms of their effect on monitor performance. Four  two-hour UGS
scenarios were compiled from previously recorded field tests of military
targets.  The recordings were played back to activate the displays during
experimentation. Sixteen Naval personnel (eight relatively experienced with
UGS and  eight inexperienced) were given training on the displays. Each
subject then monitored  each display in turn for two hours, reporting target
information as he would  operationally.  The reports were compared to known
ground truth and were scored on  total detections, false alarms, detection
accuracy, and target direction (i .e., direction of  target movement). Operator
performance was unaffected by the type of display used.  Operators were able
to detect a higher percentage of targets during periods of low target  activity
than during periods of high target activity. However, the accuracy of the
detections was higher during the high activity period. Levels of experience did






Stereoscopic Direction Finding Analysis of a Type III Solar Radio Burst:
Evidence for  Emission at 2f (-), sub  p.
Title Text
Gurnett, D. A., Baumback, M. M., Rosenbauer, H.Author Text
Department of Physics and Astronomy, Iowa University, Iowa City.  Report:
7 pages; April, 1977.
Source Text
solar radio emission, burst transmission, solar wind,
plasmas(physics), emission spectra,  harmonic analysis,
reprints, IMP-8 satellite, hawkeye 1 satellite, helios
2 satellite, NTISDODXR
Keyword Text
Stereoscopic direction finding measurements from the Imp 8, Hawkeye 1, and
Helios 2  spacecraft over base line distances of a substantial fraction of an
astronomical unit are  used to directly determine the three-dimensional
trajectory of a type III solar radio burst.  By comparing the observed source
positions with the direct in situ solar wind plasma  density measurements
obtained by Helios 1 and 2 near the sun the relationship of the  emission
frequency to the local plasma frequency can be determined directly without
any  modeling assumptions.  These comparisons show that the type III radio
emission occurs  near the second harmonic, 2f (-) sub p, of the local electron
plasma frequency.  Other  characteristics of the type III radio emission, such







Comparison of Theoretical and Measured Signal and Noise Outputs of a
Passive 35-GHz  Radiometer.
Title Text
Kaste, Orrin C.Author Text
Final Report:  Report BRL-MR-2745, 52 pages; April 1977.  Ballistic Research
Labs., Aberdeen Proving Ground, Md.
Source Text
homing devices, passive systems, microwave receivers,
terminal guidance, KA band, signal  to noise ratio,
background radiation, antitank weapons, guided
missiles, mathematical  models, angle of arrival,
guided missile antennas, microwave radiometers, fire
and forget, NTISDODXA
Keyword Text
Two expressions for calculating radiometer antenna temperature changes
when a target  is present are derived and compared favorably with a simple
expression frequently used  in the literature. One of the new expressions can
be used to calculate the output signal  pulse of a radiometer as it passes
near or over a target, and can be used when the  radiometer antenna axis is
tilted from the vertical.  Experimental data are compared with  theoretical
data; agreement is generally very good.  A theoretical expression for the
noise  output of a radiometer was obtained from the literature. Values from
this expression are  found to be in good agreement with noise data obtained






Investigation of certain heat - And mass-transfer parameters in the ocean
by an optical  method.
Title Text




Journal of Engineering Physics (English Translation of Inzhenerno-Fizicheskii
Zhurnal), Vol. 32, No. 4, pages 375-378, April 1977.  A. V. Lykov Institute of
Heat & Mass Transfer, Minsk. Academy of Science, USSR.
Source Text
light, refraction, seawater, optical properties, laser
beams, applications
Keyword Text
An optical method for studying fluctuations of the index of refraction of liquids
and gases  is described.  An apparatus for measuring the angle of arrival of
laser radiation and its  fluctuation is described, and experimental values of the







The APL MAGSAT Attitude Transfer System ConceptTitle Text
Schenkel, Fred W., Finkel, AbrahamAuthor Text
Report APL/JHU-CP-055, 52 pages; April, 1977.  John Hopkins University,
Applied Physics Laboratory, Laurel Maryland.
Source Text
attitude indicators, scientific satellites,
magnetometers, direction finding, transfer, booms
(equipment), pitch (motion), yaw, electrooptics, roll,
signal to noise ratio, tracking  telescopes, attitude
transfer system, NTISDODXA
Keyword Text
This document describes the conceptual design and analysis for an Attitude
Transfer  System (ATS) to perform continuous measurement of the three-axis
attitude of a vector  magnetometer experiment, relative to a pair of star
sensors fastened to a satellite body.  The magnetometer is suspended at the
end of a 20-ft boom extending from the body of  MAGSAT (a survey satellite
for measurement of the earth's magnetic field) A common  optical bench
serves as the mounting reference for both the ATS and the star sensors. The
directional accuracy of the vector magnetometer experiment is required to be
20 arc  seconds in all three axes.  An error allocation analysis has
determined that the ATS must  provide an accuracy of 7 arc seconds per axis






INTERACT - A Decade of Experience Using Two-Way Closed Circuit
Television for  Medical Care and Education.   <NOTE> Final Report. 29
Nov 73-30 Jun 76
Title Text
Seibert, Dean J.Author Text
Final Report:  Report NLM/LHC-77/02, 143 pages; April 1977.  Dartmouth
Medical School, Hanover, N.H. Department of Community Medicine, Lister
Hill National Center for Biomedical Communications, Bethesda, Md,
Source Text
television systems, medical services, medical
education, closed circuit television, networks,  rural
areas, education, hospitals, schools, consulting
services, continuing education,  Vermont, New
Hampshire, health care technology, telemedicine,
communication networks, NTISNIHNLM
Keyword Text
This report summarizes a nine-year experience in planning, developing and
implementing  a closed circuit medical television demonstration network in
Vermont and New  Hampshire.  Beginning with a single link in 1968, the
system subsequently grew to a  five-station network. The report focuses on







Automatic Radio Data Systems for Police and Other ApplicationsTitle Text
Stone, D. and Metheringham, P.Author Text
Commun. Int. (GB), vol. 4, no. 4, pp. 22-3, April 1977.Source Text
mobile communication systems, data communication systemsKeyword Text
This paper describes the mobile automatic data experiment (MADE)
equipment developed for the police.  The development of automatic vehicle
location equipment to replace the MADE Touchmap is discussed.  (Abstract






A hybrid algorithm for nonlinear programmingTitle Text
Chaney, R. W.Author Text
SIAM Journal on Control and Optimization, Vol. 15, No. 3, pages 384-99; May
1977.  Department of Math. & Computer Science, Western Washington State
College, Bellingham, Washington.
Source Text
nonlinear programming, hybrid algorithm, exterior
penalty functions, convergence analysis, finite
dimensional nonlinear  programming, Pironneau Polak
method, quasi Newton Luenberger method, Hestenes
indirect method
Keyword Text
A hybrid first-order algorithm, designed to solve finite-dimensional nonlinear
programming problems  having both equality and inequality constraints is
presented.  The algorithm is built up from the  method of exterior penalty
functions, the Pironneau-Polak method of centers, and a quasi-Newton
method of Luenberger.  The algorithm is shown to generate sequences which,
under appropriate  hypothesis, will converge linearly at a rate "asymptotically"
independent of the penalty coefficient.   The main technique employed in the
convergence analysis is the finite-dimensional version of the  indirect method
of Hestenes.  The algorithm seems well suited to a situation in which there
are many  variables and rather few constraints; for then, the demands made






Influence of Horizontal Ground Wires on Low Angle Radiation from HF
Antennas
Title Text
Chen, C. L. and Weeks, W. L.Author Text
RADC-TR-77-171, School of Electrical Engineering, Purdue University, West
Lafayette, Indiana, May 1977.
Source Text
Keyword Text
Digital computer programs are being developed to evaluate the effects of
horizontal ground wire systems on the low angle radiation from vertically
polarized HF antennas.  An extensive method of moments program (WF-
LLL2A) has been modified for this purpose.  An alternative approximate
method has also been studied and the results compared.  Results to date
indicate the feasibility of these types of calculations and that a low angle field
enhancement of 20 to 25% by design of the ground wire system may be
possible at the higher frequencies in the HF band.  (Abstract source






Proceedings of Symposium Signal Processing for ArraysTitle Text
D'Assumpcao, H. A.Author Text
Report WRE-MISC-1, 202 pages; May, 1977.  Weapons Research
Establishment Salisbury (Australia).
Source Text
signal processing, arrays, radio astronomy, seismic
arrays, acoustic arrays, tropospheric   scatter
communications, beam forming, multipath transmission,
direction finding, clipper  circuits, entropy, time
domain, Australia, phase velocity, underwater
acoustics, meetings, NTISDODXA
Keyword Text
Arrays of receivers are used in many fields of science and engineering -e.g.,
radio  astronomy, seismology, underwater acoustics, radar and medical
ultrasonics.  Although  there are great differences in the hardware for
processing the signals received by such  arrays, the underlying principles are
generally similar.  Recognizing that there are a  number of people working
with various types of arrays in Australia, a two-day  Symposium at the
Weapons Research Establishment, Salisbury, South Australia, was
sponsored by the Defense Science and Technology Organization of the
Australian  Department of Defense. There were about 100 attendees,






Radar - New techniques and applications (Clifford Paterson Lecture)Title Text
Eastwood, E.Author Text
Proceedings: Series A, Vol. 354, No. 1677, pages 137-155, May 30, 1977.
Royal Society (London).
Source Text
radar, radar equipment, technology assessment, wildlife
radiolocation, bats, charge coupled  devices, display
devices, Doppler effect, lectures, microwave antennas,
microwave equipment,  moving target indicators, pulse
compression, radar approach control, radar filters,
radar    receivers, radar transmitters, signal
processing
Keyword Text
The development and the employment of radar before and during World War II
is considered  and postwar developments in ground radar are examined.  A
description is presented of recent  advances in radar techniques, taking into
account the microwave antenna, the high power  microwave radar transmitter,
aspects of pulse compression, the microwave receiver, moving  target
indication and the Doppler filter, the charge coupled device in radar signal
processing,  automatic plot extraction and data utilization, and the Digilux
interactive display.  Some new  applications of radar are also discussed,
giving attention to studies of bird migration,  investigations relating to the
acoustic echo location system of bats, applications in Air Traffic  Control,






Radio observations of interplanetary magnetic field structures out of the
ecliptic
Title Text
Fitzenreiter, R. J., Fainberg, J., Weber, R. R., Alvarez, H., Haddock, F.
T., Potter, W. H.
Author Text
Solar Physics, Vol. 52, No. 2, pages 477-84; May 1977.  Laboratory for
Extraterrestrial Physics, NASA/Goddard Space Flight Center, Greenbelt,
Maryland.
Source Text
interplanetary magnetic fields, radio astronomical
observations, solar radio frequency radiation,
interplanetary magnetic field structures, type III
solar radio bursts, IMP-6, RAE-2, interplanetary
magnetic field, burst exciter trajectories
Keyword Text
New observations of the out-of-the-ecliptic trajectories of type III solar radio
bursts have been  obtained from simultaneous direction finding measurements
on two independent satellite  experiments, IMP-6 with spin plane in the
ecliptic, and RAE-2 with spin plane normal to the ecliptic.   Burst exciter
trajectories were observed which originated at the active region and then
crossed the  ecliptic plane at about 0.8 AU.  A considerable large scale north-
south component of the  interplanetary magnetic field followed by the exciters
is found. The apparent north-south and  east-west angular source sizes
observed by the two spacecraft are approximately equal, and range  from 25






A Review of Maximum-Entropy Spectral Analysis.   <NOTE> Technical
Note
Title Text
Herring, R. W.Author Text
Report CRC-TN-685-DRB-TELS-TN-31, 21 pages; May 1977.
Communications Research Center, Ottawa (Ontario).
Source Text
power spectra, spectrum analysis, entropy, time series
analysis, literature surveys,  derivatives
(mathematics), subroutines, computer programs,
computations, spectral lines,  spikes, peak values,
algorithms, complex variables, apertures, antenna
arrays, angle of  arrival, Canada, maximum entropy
method, Fortran, NTISDODXA
Keyword Text
The maximum-entropy method (MEM) of spectral analysis is a technique for
estimating  the power spectra of time-series data. The purpose of this note is
to survey the literature  of the MEM and to provide some insight into its
derivation and usage. Fortran subroutines  for computing the MEM power






Adaptive Array Performance with Coded FM Signals.Title Text
Lao, I. K., Compton, Jr, R. T.Author Text
Technical Report: Report ESL-4618-2, 70 pages; May 1977.  Columbus
Electroscience Laboratory, Ohio State University
Source Text
antenna arrays, communication equipment, frequency
modulation, adaptive  communications, adaptive control
systems, angle of arrival, communication and radio
systems, interference, jamming, algorithms, clutter,
signal to noise ratio, real time, coding, NTISDODXA
Keyword Text
This report discusses the use of FM signals with adaptive arrays. The FM
signals contain  an extra pseudo noise bi-phase modulation to enable the
adaptive array to distinguish the  desired signal from interference. The
performance of the array is studied as a function of  reference signal





May - JuneMonth Text
A generalized frequency method for description of dynamics of image
analysis in optical direction  finding systems
Title Text
Levshin, V. L.Author Text
Tekhnicheskaya Kibernetika, Vol. 15, No. 3, pages 141-9. Translation:
Engineering Cybernetics, Vol. 15, No. 3, pages 118-25; May-June, 1977.
Source Text
optical information processing, optical radar, image
analysis, optical direction finding systems,
transformation, composite function, time varying
radiance field, generalized frequency method
Keyword Text
The theory of transformation of a time-varying irradiance field of the image of a
radiating object into  the electrical signal is discussed.  The radiating object,
whose bearing is measured by an  optical-electronic system, is observed
against a spatially inhomogeneous, random background.  The  transformation
is performed by an image analyzer whose motion is governed by a composite
function  (which can also be random) and which has a specified distribution of
transparency and sensitivity  over its field of view.  Probabilistic







Interference in the Frequency Range 180-400 MHz within a High Voltage
Substation
Title Text
Mishchenko, G. A. and Balyasnikov, V. A.Author Text
Elektr. Stantsii (USSR), no. 5, pp. 53-55, May 1977.Source Text
switching substations, electromagnetic interference,
electric noise measurement, radio equipment,
sensitivity, high voltage substation, measurements, 500
KV substations, distribution, noise levels,
sensitivity, radio relay receivers, switchyard, 100 to
400 MHz frequency range, 300 KV substations, aerial
location, interference
Keyword Text
This paper reports the results of an analysis into a long-term series of
measurements of noise in the 100-400 MHz range within 300 and 500 KV
substations, showing the character of the distribution of noise levels and
noting the similarity in the level (3-5 MUV) of noise on the substations to the
sensitivity of the radio relay receivers that operate on the substations within
this particular frequency band.  The noise tends to follow a normal or log
normal distribution, and the lack of any stable maximum makes it impractical
to avoid the noise by detuning.  The worst effects can be avoided by locating
the aerials as far from the switchyard as possible.  (Abstract source






An electronic integrated pilot display is evaluated in North Sea
operations
Title Text
Van Der Harten, R. J., Cooper, P. G.Author Text
32nd Annual National Forum, American Helicopter Society, Washington,
D.C., May 10-12, 1976. Vertical, Vol. 1, No. 4, pages 271-279, 1977.
Author Van Der Harten employed:  KLM Helikopters, Amsterdam,
Netherlands; Author Cooper employed:    Kaiser Aerospace and Electronics
Corporation, Palo Alto, California.
Source Text
aircraft instruments, avionics, display devices, flight
instruments, instrument flight rules, human  factors
engineering, instrument approach, instrument landing
systems, north sea, radar approach  control, S-61
helicopter, takeoff
Keyword Text
An electronic integrated pilot display has been under operational evaluation in
a Sikorsky S-6lN  helicopter since November 1975.  This instrument, using a
cathode ray tube as a display device,  combines the data from all instruments
normally scanned by the S-61 pilot during instrument  takeoffs and landings.
It is installed in place of the conventional artificial horizon in the  right-hand
instrument panel.  Modes of operation under evaluation include instrument
takeoff  (adaptive to aircraft gross weight and density altitude), cruise, and
approach modes.  The air  direction finder and over-water, radar altitude hold
modes are expected to contribute to  improvement of limits for oil rig radar
approaches.  Instrument landing system approaches have  been satisfactorily
performed to below 100 feet and 40 kt.  Engine parameters are continually
analyzed to predict major emergencies, and situation data permit cross-






Correction and Transmission System for Directional Target Information.Title Text
Bates, Albert M., Sandford, Wayne H., Madera, Anthony J.Author Text
Patent Application:  Report PAT-APPL-804 041, 29 pages; June 1977.
Department of the Navy, Washington, D. C.
Source Text
patent applications, target position indicators,
direction finding, orientation (direction),
geomagnetism, analog to digital converters, sonobuoys,
hydrophones, accuracy, PAT-CL-340-2-NTISGPN
Keyword Text
This patent application describes an object detection system capable of
receiving and  processing an omnidirectional signal and two directional
signals to produce a digitized  omnidirectional signal, and digitized directional






3D/4D Area Navigation System Design, Development and
Implementation. Volume II  Support Data and Program Listings.
Title Text




Final Report:  Report FAA-RD-77-79-VOL-2, 244 pages; June 1977.  Rockwell
International, Collins Avionics Division, Cedar Rapids, Iowa.
Source Text
air traffic control systems, air traffic control
terminal areas, radio navigation,  navigational aids,
direction finding, range finding, timing devices, three
dimensional,  flight testing, errors, area navigation,
direct flights, four dimensional, airspace utilization,
spacing,  NTISDODXA, NTISDOTFAA
Keyword Text
This volume presents the detailed support data for the 4D time control and







3D/4D Area Navigation System Design, Development, and
Implementation. Volume I.  Main Text.
Title Text
Bruckner, Juergen M. H., Benson, Fred B., McCormick, Larry J.,
Sharpe, Tom C.
Author Text
Final Report:  Report FAA-RD-77-79-VOL-l, 94 pages; June 1977.  Rockwell
International,Collins Avionics Division, Cedar Rapids, Iowa.
Source Text
air traffic control systems, air traffic control
terminal areas, navigational aids, radio    navigation,
direction finding, range finding, errors, timing
devices, three  dimensional, flight testing, area
navigation, airspace utilization, direct flights, four
dimensional, spacing,  NTISDODXA, NTISDOTFAA
Keyword Text
This report summarizes the results of a study to design, develop, and
implement a 3D/4D  Area Navigation System for increasing aviation system
capacity in the terminal area.   Varying degrees of ATC and airborne system
capability were assumed.  The concepts  developed are compatible with
mixed airborne equipment capabilities.  The 3D terminal  area procedures
should result in reduced ATC communications through the use of 30  STAR's
for nominal profile definition. Reverse fans and base offsets are used for
impromptu path modifications. Increased safety should result by maintaining
navigation  in the cockpit. The 4D procedures rely on a computer aided ATC
metering and spacing  system. The use of RNAV STAR's is expected to
substantially improve the M and S  algorithm development, controller interface
design, and pilot tracking accuracies. The  final avionics design has the
capability for emulating two types of avionics equipments:   one representing
a minimum capability leg-at-a time, station referenced RNAV system  and
one representing a sophisticated route oriented, geographic referenced RNAV
 system. Real time cockpit simulations were performed to determine the
adequacy of the  pilot interface design and the performance capability. The






IROE ground equipment for ATS 6 ionospheric beacon measurementTitle Text
Checcacci, P. F., Capannini, E., Spalla, P.Author Text
Conference:  Open Meetings of Working Groups on Physical Sciences, June
8-19, 1976 and Symposium on Minor Constituents and Excited Species, June
9, 10, Philadelphia, Pa.,1976. Conference Proceedings published in  Space
research XVI I; Published by Pergamon Press, Oxford and New York, (A78-
18101 05-42), pages 81-85, 1977.  Research supported by the Consiglio
Nazionale delle Ricerche., 1977.  Authors' Association: CNR, Instituto di
Ricerca sulle Onde Elettromagnetiche, Florence, Italy
Source Text
ATS 6, ground stations, ionospheric propagation, radio
beacons, satellite, borne instruments,  signal
measurement, diurnal variations, Doppler effect,
Faraday effect, ionospheric electron  density, phase
locked systems, polarimeters, signal detection, signal
to noise ratios,  superheterodyne receivers
Keyword Text
Transportable ground-based equipment which receive signals from the NOAA
ionospheric  beacon on board the ATS-6 satellite is described.  The apparatus
uses the signals to perform  40-41 MHZ Faraday rotation measurements and
differential Doppler measurements between 40  and 41 MHZ and between 40
and 140 MHZ; the amplitude distribution function and the angle  of arrival at 40
MHZ are also assessed.  The receiving channels of the apparatus consist of
double conversion superheterodyne receivers with phase-locked detection to






Navigating Canada, to the end of the twentieth centuryTitle Text
Jeffery, C. B.Author Text
33rd Annual Meeting, Institute of Navigation, Costa Mesa, California, June 22-
24, 1977. Paper 11pages.   Author employed:  Transport Canada,
Telecommunications and Electronics Bureau, Ottawa, Canada.
Source Text
air navigation, Canada, electronic equipment,
navigation aids, surface navigation, air traffic
control, international cooperation, loran C, radio
communication, satellite navigation systems,
technological forecasting, telecommunication,
transportation, VHF omnirange navigation
Keyword Text
The direction of development for Canadian air and marine navigation systems
during the next  10 to 20 years is discussed.  The expansion of air traffic
surveillance in the northern region of  the nation is forecast; a greater area of
coverage for direct surveillance and automated tracking  is planned.  The
West Coast Loran-C system is mentioned, and the possible replacement of
the  East Coast DECCA and Loran-A chains by a Loran-C network is
considered.  However, high cost  and low traffic rates seem to rule out the
possibility of expanding the Loran-C system to the  Arctic regions.  In the
interior, an increasing use of low-and medium-frequency beacons, racons
and radar in conjunction with VHF direction finding equipment of the `talk-






Applications of space observations to the management an utilization of
coastal fishery resources
Title Text
Kemmerer, A. J., Savastano, K. J.  Faller, K. H.Author Text
COSPAR, 20th Plenary Meeting,Tel Aviv, Israel, Paper 16 pages, June 7-18,
1977. National Marine Fisheries Service, Bay Saint Louis, Miss.  Authors
Kemmerer, Savastano employed:  NOAA, National Fisheries Engineering
Laboratory, Bay Saint Louis, Miss.; Author Faller employed:  NASA, Earth
Resources Laboratories, Bay Saint Louis, Miss.
Source Text
coastal ecology,  fisheries, resources management,
satellite observation, fishes, landsat 1, marine
environments, seasat 1, Skylab 3, synoptic measurement,
wildlife radiolocation, wind velocity  measurement
Keyword Text
Information needs of those concerned with the harvest and management of
coastal fishery  resources can be satisfied in part through applications of
satellite remote sensing.  Recently  completed and ongoing investigations
have demonstrated potentials for defining fish distribution  patterns from multi
spectral data, monitoring fishing distribution and effort with synthetic  aperture
radar systems, forecasting recruitment of certain estuarine-dependent
species, and  tracking marine mammals.  These investigations, which are
reviewed in this paper, have relied  on Landsat 1 and 2, Skylab-3, and Nimbus-
6 supported sensors and sensors carried by aircraft  and mounted on surface
platforms to simulate applications from Seasat-A and other future  spacecraft
systems.  None of the systems are operational as all were designed to
identify and  demonstrate applications and to aid in the specification of






Position and Velocity Estimation via Bearing Observations.Title Text
Lindgren, A. G., Gong, K. F.Author Text
Technical Report:  Report NUSC-TR-5260, 65 pages; June 1977. Naval
Underwater Systems Center, Newport, Rhode Island.
Source Text
targets, motion, observers, algorithms, radiation,
position (location), velocity, bearing  (direction),
maneuverability, mathematical models, least squares
method, Kalman filtering ,target motion analysis,
NTISDODXA
Keyword Text
The theory of estimating the position and motion of a radiating source
traveling at a  constant velocity from a history of bearing measurements is
presented.  The dynamic  process for the single observer case is found to be
unobservable when the observer  velocity is constant, and estimation of the
complete target state requires an observer  maneuver. Discrete changes in
the observer velocity result in piecewise convergence of  the state estimate.
The relationship between recursive least-squares estimation and Kalman
filtering is detailed for such processes, and an algorithm-including initialization-
is  presented that exhibits consistent behavior for all target observer
geometries examined.   Experimental studies are presented.  Minimum norm
solutions are provided during the  initial phase of the problem with
convergence to a complete solution following observer  maneuvers resulting in
the process becoming observable. Although emphasis is given to  the case of
a single moving observer, the estimation algorithm is capable of processing






A digital goniometer for VORTitle Text
Meer, S. A.Author Text
Journal of the Institute of Navigation, Navigation, Vol. 24, No. 2, pages 102-11;
Summer, 1977.  Mitre Corporation, McLean, Virginia.
Source Text
digital instrumentation, goniometers, ground support
equipment, radio direction-finding, digital phase
shifters, digital goniometer, VHF, radio direction
finding, ground support equipment,  omni range
goniometer
Keyword Text
A VOR (VHF omni-range) goniometer design which promises to improve the
reliability and  maintainability of the VOR ground station is described.  The
heart of the concept is the use of two  digital phase shifters to produce the
rotating figure-of-eight circuits, the goniometer adjustments and  calibration
reduce to timing adjustments of binary signals.  A common clock used for
timing the  digital phase shifters also synchronizes the 30 Hz modulation of






Correlation instrument for measuring motion parameters of a locomotiveTitle Text
Verigo, A. M., Taranyuk, Yu. A.Author Text
Avtomatika Telemekhanika, Svyaz', Vol. No. 6, pages 9-11; June, 1977.Source Text
correlation methods, locomotives, radar measurement,
velocity measurement, radiolocation method, radar
systems, error analysis, locomotive motion parameters
measurement,  correlation instrument, velocity
measurement
Keyword Text
A description of a radiolocation method for measurement of the velocity of a
locomotive is presented.   Two radar systems with small antennas are fixed at
two different points of the locomotive.  The  signals are reflected from ground
and delay between them gives directly the speed.  The instrument  is






Autocell: An Automated High Frequency Radio Interferometer.Title Text
Warren-Smith, D. N., Steer, N. J.Author Text
Technical Report:  Report WRE-TR-1644 (A), 34 pages; June 1977.
Weapons Research Establishment Salisbury (Australia).
Source Text
radio interferometers, radio receivers, high frequency,
automation, dual channel, Australia,  computer
applications, bearing (direction), computer programs,
ionospheric propagation, direction of arrival, autocell
interferometers, NTISDODXA
Keyword Text
Autocell is a computer-controlled h.f. radio interferometer employing a single
twin  channel receiver for automatically taking contemporary measurements of
the direction of  arrival of up to ten transmissions of different frequencies
propagated via the ionosphere.  The basic hardware and software features of
the system are described together with the  results of preliminary
measurements made with the system during acceptance trials early  in 1976.
System limitations which might restrict its usefulness as a research tool for
the  study of ionospheric radio propagation and h.f.  transmitter locating






Performance Characteristics of Short Base Length Acoustic Arrays for
the Detection of Firing Weapons
Title Text
Ahlgren, Gary W.Author Text
Project Report No. TT-19, Lincoln Laboratory, Massachusetts Institute of
Technology, Lexington, Massachusetts, ADB023593, 15 July 1977.
Source Text
acoustic arrays, weapons location, HOWLS program,
sensor spacing, atmospheric propagation
Keyword Text
This report describes the measurements and data analyses undertaken to
evaluate the performance of short base length acoustic arrays for the
localization of firing artillery-type weapons.  Measurements of acoustic
signals from firing mortars were made using a linear non-uniform spacing
array with simultaneous sensor spacings from one to 100 meters.  Data were
obtained from weapons firing at various ranges to a maximum range of five
kilometers under various atmospheric conditions.  The data included a
measurement of propagation time from the weapon to the array.  The average
time differences and time difference standard deviations were calculated as a
function of sensor spacing using cross correlation signal processing.  Based
on these calculations, the error from true bearing and angular standard
deviations were determined for sensor pair angle measurements as a function
of range and atmospheric  conditions.  For all sensor spacings, the effects of
atmospheric propagation variances provide the dominant error source.  The
average correlation coefficients decrease and time difference standard
deviations increase with sensor separation indicative of increasing propagation
differences.  The expected performance characteristics of candidate arrays
are presented based on the measurement results.  (Author's abstract,






Worldwide Minimum External Noise Levels, 0.1 Hz to 100 GHzTitle Text
AnonymousAuthor Text
CCIR Study Group, Period 1974-1978, Doc. No. USSG 1J/1, (Question 46/1,
Study Program AH/1, Draft), 27 July 1977.
Source Text
Keyword Text
This short report is designed to specify the minimum external noise to be
expected at terrestrial receiver sites from natural and man-made noise
sources (excluding unwanted signals) in the frequency range 0.1 Hz to 100
GHz.  The object is to be able to determine what minimum receiver noise
figure, fr, is appropriate so that a terrestrial receiving system will be close to
being limited by external noise.  It is inappropriate to use receiving systems
with noise figures less than those specified by the minimum external noise.







Maximal probabilistic resolution of ambiguity in multi-scale phase
measurements
Title Text
Denisov, V. P.Author Text
Radioelektronika, Vol. 20, No. 7, pages 64-72; July 1977.  Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
distance measurement, phase measurement, statistical
analysis, multi scale phase measurements, phased
direction finders, range finders, differential range
measuring  systems
Keyword Text
Discusses the techniques of multi scale phase measurements for obtaining
accurate readings over a  wide range, for phased direction finders, range
finders and differential range measuring systems.  An  expression is derived
for a maximally probabilistic estimate of the ambiguity vector, and
recommendations are given for convenient ways of implementing the






Beverage Element Planar Array Test and AnalysisTitle Text
Egan, Kenneth R., McCullough, William F. and Clancy, John T.Author Text
Rome Air Development Center, Griffiss AFB, New York, RADC-TR-77-198, in-
house report, July 1977.
Source Text
Keyword Text
This report covers the analysis and results of a testing program designed to
characterize the performance of a very low sidelobe, high frequency planar
array of Beverage type elements for over-the-horizon radar applications.  An
intensive series of flight tests used a towed, vertically polarized CW radiating
source to excite array elements, while a multiple channel receiving and
digitization system recorded the complex element currents on computer
magnetic tape.  Automated data analysis procedures for accomplishing the
correction of determinable electronic and geometric errors are detailed.
Element-to-element errors as a function of aspect angle and parametric in
frequency, elevation and termination direction are estimated for the array
population based on the measured sample responses from elements
immersed in the array.  These empirically derived models are then used to
predict the error array sidelobe levels, using an algorithm in which the error
functions are applied against the ideal array taper.  The validity of this
approach is gauged by comparison against measured formed beam
responses developed by conventional and spatial transform methods.







Software for On-line Real-Time Use of the MRFS Interferometer SystemTitle Text
Ernst, E. W. and Zeigler, J. P.Author Text
Report No. ECOM-76-1938-2, Department of Electrical Engineering, University
of Illinois, Urbana, Illinois, July 1977.
Source Text
Keyword Text
An important part of the studies conducted with the experimental HF
interferometer system at the Monticello Road Field Station is the software
program developed to permit the various investigations to be carried out.
Those programs which are part of several larger programs as well as
programs used for diagnostic and for maintenance purposes are described







Three-Dimensional Computations. Volume I: 30 deg Oblique Impact.
<NOTE> Final  Report. Apr 76-Apr 7
Title Text
Johnson, W., Kucher, V.Author Text
Final Report:  Report BRL-CR-344, 75 pages; July 1977.  Computer Code
Consultants, Solana Beach, California.
Source Text
terminal ballistics, hyper velocity impact, liquid
jets, liquid metals, copper, angle of arrival,
computer graphics, hydrodynamic codes, computer
programs, metal plates, steel, pressure  distribution,
jet target interactions, copper jets, NTISDODXA
Keyword Text
Numerical computations were made in 1975 of four oblique impact problems:
30 deg, 45  deg, 60 deg, and 77.5. A graphical display of the results of the 30






DF antenna system selectionTitle Text
Kyle, R.. H.Author Text
Military Electronics/Countermeasures, Vol. 3, pages 20, 64, 65, July 1977.
Author employed:  EM Systems, Inc., Sunnyvale, California.
Source Text
directional antennas, electronic equipment, military
technology, radio direction finders, signal
processing, weapon systems, avionics, directivity,
electronic countermeasures, instrument errors,  power
gain, sensitivity, system effectiveness, warfare
Keyword Text
Criteria for selecting a direction finding (DF) system for electronic warfare
(EW) applications  are reviewed and characterized.  DF accuracy, system
sensitivity, and instantaneous field of  view (IFOV) are highlighted.  Signal
sample duration (time interval available for processing  signal) and mean time
to intercept (MTTI) are viewed as intrinsic trade-offs against IFOV,  which is
the "most difficult DF system parameter to specify".  MTTI values for a 10 deg
IFOV  and a 360 deg IFOV achieved by 60 rpm rotation are compared.  The







The Determination of the Direction of Arrival of the Components of a
Multi-Mode Field
Title Text
Lai, Hang H. and Dyson, John D.Author Text
Report No. ECOM-76-1938-3, Department of Electrical Engineering, University
of Illinois, Urbana, Illinois, July 1977.
Source Text
multi-mode propagation, electromagnetic field
components, radio direction finding, Prony numerical
technique
Keyword Text
The problem of resolving the complex interference field at a receiving site that
is caused by multi-mode propagation at HF frequencies into the individual
plane wave components of that field is considered, using Prony's numerical
technique.  The conventional Prony technique is susceptible to the effects of
noise.  A modification of the Prony technique, an eigenvalue approach, has
been developed, giving a significant improvement in resolution in the presence







On Increasing the Radiation Efficiency of Beverage-Type AntennasTitle Text
Miller, E. K., Lytle, R. J., Lager, D. L. and Laine, E. F.Author Text
Report No. UCRL-52300, Lawrence Livermore Laboratory, University of
California, Livermore, California, 6 July 1977.
Source Text
Keyword Text
Previous work has shown that multiwire Beverage antennas are more efficient
radiators than their single-wire counterparts.  An explanation for this result,
based on longitudinal current behavior, is developed and demonstrated in this







Optimization of radiation patterns of array antennas with a consideration
of additional requirements
Title Text
Obukhovets, V. A., Sazonov, D. M.Author Text
Radiotekhnika i Elektronika, Vol. 22, No. 7, pages 1507-9.  Translation:
Radio Engineering and Electronic Physics, Vol. 22, No. 7, pages 126-7; July
1977.
Source Text
antenna arrays, antenna radiation patterns,
interference suppression, array antennas, intensive
interference, sidelobe suppression, radiation pattern
optimization, control  algorithms, iterative process
convergence, power radiated
Keyword Text
Derives an equation which is useful in the development of effective algorithms
of the control of array  antenna patterns with nulls scanned to the angle of
arrival of intensive interference and also plays an  important role in the proof of







Source Locating Procedure.Title Text
Pridmore-Brown, D. C., Friesen, L. M.Author Text
Interim Report:  Report TR-0077(2632)-1-SAMSO-TR-77-137, 62 pages; July
1977.  Aerospace Corporation, Space Sciences Laboratory, El Segundo,
California.
Source Text
position finding, least squares method, photo
detection, target detection, artificial satellites,
computer programs, photoelectric emission, curve
fitting, surface targets, NTISDODXA
Keyword Text
A computer program is presented for estimating the location of a target from
satellite  measurements of its photon emission. The satellite is assumed to
have a number of  detectors mounted at various orientations which monitor
the photon count rates.  From  these the most probable target location is










Report CAA-TP-77-2,  54 pages; August 1977.  Army Concepts Analysis
Agency, Bethesda, Maryland.
Source Text
Electronic warfare, Computerized simulation,
Communication and radio systems, Tactical
communications, War games, Division level
organizations, Direction finding, Electronic
intelligence, COMME models, NTISDODXA
Keyword Text
This paper describes the process of extending the COMME II Model to
include  one-sided EW play.  Results from executing the new version of






Correlation between angle-of-arrival fluctuations on the entrance pupil of
a solar telescope
Title Text
Borgnino, J., Martin, F.Author Text
Journal of the Optical Society of America, Vol. 67, No. 8, pages 1065-72;
August 1977.  Lab. d'Astrophys., Inst. de Math. et Sci. Phys., Univ. de Nice,
Nice, France,
Source Text
astronomical telescopes, entrance pupil, solar
telescope, inertial model, turbulence, Sun, Fried's
parameter, structure constant,  refractive index,
atmosphere, angle of arrival fluctuations, LF
filtering, autocorrelation functions
Keyword Text
The inertial model of turbulence has been verified to within the limits imposed
by the low-frequency  filtering using an estimate of the autocorrelation
functions of the fluctuations of the angles of arrival  in the directions parallel
and perpendicular to the edge of the Sun. The values obtained for Fried's
parameter and the integral of the structure constant for the variations of the
refractive index of the  air over the thickness of the atmosphere traversed






Doppler Radar System.Title Text
Fishbein, William, Rittenbach, OttoAuthor Text
Patent:  Report PAT-APPL-677 948-Patent-4 041 488, 8 pages; August 1977.
 Department of the Army, Washington D. C.
Source Text
patents, Doppler radar, signal processing, direction
finding, demodulation, PAT-CL-343-8, NTISGPA
Keyword Text
A Doppler radar system is described, in which quadrature Doppler signals are
derived to  yield directional information. The quadrature signals are derived by
demodulating the  return signals with respective odd and even harmonics of






Impact and Penetration Technology Program Shock Attenuation Tests.
<NOTE> Final  Report. 20 Apr 76-31 May 77
Title Text
Giara, Jr., E. J., Grady, Jr, P. J.Author Text
Final Report:  Report  AVSD-0242-77-CR-DNA-4414F-AD-E300 236, 67
pages; August, 1977.  Avco Systems Division, Wilmington, Massachusetts.
Source Text
earth penetrating devices, impact tests, terminal
ballistics, penetration, shock tests,  impact
acceleration, angle of arrival, stress waves,
ballistics testing, NTISDODXA
Keyword Text
A series of four reverse ballistics tests were performed on two different types
of search  penetrators at various impact angles and obliquities. The objective
of this test series was  to provide an improved and expanded strain and







A Comprehensive Field Test and Evaluation of an Electronic Signpost
AVM System
Title Text
Gruver, George W.Author Text
A Comprehensive Field Test and Evaluation of an Electronic Signpost AVM
System, VOL. I: Test Results, (volume II is an appendix), Final Report No.
UMTA-MA-06-0041-77-8, U.S. Department of Transportation, Transportation
Systems Center, Cambridge, MA., August 1977.
Source Text
automatic vehicle location system, AVL, automatic
vehicle monitoring system, AVM, electronic signpost,
direct proximity, random route AVM, fixed route AVM,
multi-user AVM
Keyword Text
A comprehensive test of a direct proximity electronic signpost AVM system
was conducted under operational conditions in downtown Philadelphia.  Tests
involved operation of a test vehicle while operating as a random route vehicle;
e.g., police, taxi; and a fixed route vehicle; e. g., a transit bus.  During
random route tests, the vehicle operated on an unrestricted basis in a
designated area in which the Hoffman overlapping signpost AVM system was
installed.  The vehicle's location was computed every 0.5 second by the AVM
system and compared with its actual location at designated "checkpoints" in
the random route area.  In the random route tests, the system showed the
capability of locating the vehicle to within 282 feet, at 95 percent of the
sample points under a wide range of urban and environmental conditions.
Fixed route tests involved operation as a transit bus.  An odometer and 15
signposts provided the vehicle's location to within 105 feet at 95 percent of the
sample points along a 13-mile route.  The time of passage of designated bus
schedule "timepoint" was automatically determined to within 11 seconds 95
percent of the time.  This report contains two volume.  Volume  II is an






Synthesis of the optimal structure of a radio direction finder, realized
together with the operation  of signal detection and measurement of
wave arrival angle
Title Text
Kurilenko, G. M.Author Text
Radioelektronika, Vol. 20, pages 65-72, August 1977.   In Russian, 1977.Source Text
network synthesis, phase detectors, radio direction
finders, signal measurement, algorithms,  angles
(geometry), incident radiation, optimization, signal







Synthesis of an optimum radio direction finder for joint signal detection
and angle measurement of  incoming waves
Title Text
Kurilenko, G. M.Author Text
Radioelektronika, Vol. 20, No. 8, pages 65-72; August 1977.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
angular measurement, radio direction-finding, signal
detection, optimum radio direction finder, joint signal
detection, angle measurement, incoming waves,
statistical  analyses
Keyword Text
Expressions are derived, by statistical analyses methods, for an optimum
configuration of a radio  direction finder, capable of performing simultaneous
operations of detection of a deterministic signal  and measurement of the
angle of incoming waves, in the case of independent observations at discrete
instants of time.  The configuration obtained differs from one in which the
operations of detection  and angle measurement are performed separately.
Particular algorithms for the detection and signal  direction finding are






Synthesis of an optimal direction finder structure for simultaneous
signal detection and  wave arrival slope measurement.
Title Text
Kurilenko, G. M.Author Text
Radioelektronika, Vol. 20, No. 8, pages 65-72, August 1977.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction finding, optimization, information
theory, signal detection, water waves,  measurements
Keyword Text
Mathematical statistics are used to derive equations defining an optimum
direction finder  structure adapted to simultaneously detect the signal and
measure the wave arrival slope  in independent discrete-time measurements.
The known algorithms for signal detection  and direction-finding can be derived






A Procedure for Estimating an Object's Position Based on Two or More
Bearings with  a Program for a TI-59 Calculator.
Title Text
Forrest, R. NeagleAuthor Text
Technical Report:  Report NPS55-77-34, 39 pages; September 1977.  Naval
Postgraduate School, Monterey, California.
Source Text
navigation, bearings, position finding, direction
finding, computer programs, estimates,  errors,
probability, TI-59 calculators, NTISD0DXA
Keyword Text
The Report provides a procedure for estimating an object's position based on
bearings  taken from or on the object for two or more stations. The report also







Processing Spatially Aliased ArraysTitle Text
Hinich, Melvin .JAuthor Text
Virginia Polytechnic Institute and State University Blacksburg Department of
Economics,  5 pages; September 1977.
Source Text
direction finding, linear arrays, bias, plane waves,
bearing (direction), errors, Fourier  analysis,
reprints, NTISDODXR
Keyword Text





Frequency Spectra of  Ionospherically Propagated High-Frequency
Signals
Title Text
Leighton, J. M. and Ernst, E. W.Author Text
RRL Publication No. 489, Technical Memo no. 1, Contract No. DAAB07-76-C-
1938, Radio Research Laboratory, Department of Electrical Engineering,




The purpose of this experiment is to study the radio signals to be sampled,
and how ionospheric disturbances affect them. Under ideal conditions, the
power spectrum of the received signal contains a DCC component due to the
carrier, plus the spectrum of the  information being transmitted.  As this
information is at a frequency above 50 Hz and usually above 100 Hz, the 0 -
100 Hz range should have no significant components.  An exception to this is
station WWV with modulation that includes a 100-Hz time pulse.  The
changing height of the ionosphere has an effect on the radio signal causing
very low frequency variations in the phase and amplitude signals.  The power
spectrum of the signals shows this variation and the amount of the signal
energy contained in the unwanted frequency components.  This energy
concentration will be a factor in determining the lower bound on the sampling
rate.  This research studies the received radio signal by taking the Fourier
transform of a sampled interval of the signal.  Examination of the low-
frequency power spectrum reveals the effects the changing conditions of the
ionosphere have on the signal received.  From this information, it is possible
to determine limits on the sampling rate to give an accurate representation of
the radio signal.  (Abstract taken from authors' introduction and conclusion,






Reliability considerations in new microwave landing systemsTitle Text
Leslie, M. E., Belcher, W. R.Author Text
AWA Technical Review, Vol. 16, No. 2, pages 59-63; September 1977.Source Text
air-traffic control, radio direction-finding,
reliability microwave landing systems, INTERSCAN
system, reliability, air traffic control, radio
direction  finding
Keyword Text
The INTERSCAN system developed around the Time Reference Scanning
Beam (TRSB) concept,  is proposed by Australia for international adoption.
The reliability parameters are summarized also  operational considerations
and design factors influencing the definition of an engineering solution  to the
new requirements.  Some of the inevitable design conflicts which require
resolution are noted.   Particular attention is paid to those aspects which
distinguish the system from others in which  reliability has fundamental
significance.  Clearly, this viewpoint does not provide the sole basis for
examining the system reliability.  The emphasis reflects the authors'
association with equipment  design and manufacture.  Consequently, the
personal views expressed on issues still requiring  international consensus
should not be identified with the assessment of individual operating






Radio metric direction finding - A new approach to deep pace navigationTitle Text
Melbourne, W. G. and Curkendall, D.W.Author Text
American Astronautical Society and American Institute of Aeronautics and
Astronautics, Astrodynamics Specialist Conference, Jackson Hole, Wyo.,
September 7-9, 1977. Confernce Paper, 68 pages, 1977. (AIAA Technical
Library)   Authors employed:   California Institute of Technology, Jet
Propulsion Laboratory, Pasadena, Calif.
Source Text
interplanetary navigation, radio direction finders,
radio navigation, space exploration, spacecraft
position indicators, calibrating, deep space network,
ionospheric propagation, radio range, very  long base
interferometry
Keyword Text
The paper explores an alternate technique for the determination of the angular
position and  velocity of deep-space probes, wherein the two-way range and
Doppler measurements are  abandoned for large portions of the mission in
favor of differential one-way measurements.  The  spacecraft employs a
wideband beacon rather than a coherent transponder, and differential
measurements of one-way range and perhaps range rate are made between
the spacecraft and  each of three tracking stations.  Advantages include the
following: (1) Range measurements do  not require the long horizon-to-horizon
Doppler passes, so that the tracking stations can be  released to support
other functions of the deep space network. (2) Improved accuracy in the
angular coordinates of the spacecraft can be obtained.  (3) The need for an
uplink is eliminated.   A system implementation of the concept is developed







One-dimensional to two-dimensional and two-dimensional to one-
dimensional mappings in  optical signal processing
Title Text
Rhodes, W. T.Author Text
Conference:  Symposium, Huntsville, Ala., September 27-29, 1977.
Conference Proceedings Published in Effective utilization of optics in radar
systems; Published by Society of Photo-Optical, Instrumentation Engineers,
Bellingham, Washington, (A79-15926 04-32), pages 322-331, 1977.  Army-
NSF-Navy-supported research.  Author employed:  Georgia Institute of
Technology, Atlanta, Georgia.
Source Text
imaging techniques, mapping, optical data processing,
pattern registration, signal processing,  spectrum
analysis, broadband, image correlators, radio direction
finders, signal analysis,  space-time functions
Keyword Text
1-D to 2-D mappings have been used in optical signal processing to increase
the information  throughput of optical systems for 1-D signals and to allow
shift-variant processing of 1-D  signals.  Two examples of such mappings are
reviewed:  the spectral analysis of raster recorded  signals, and frequency-
variant spectral analysis.  Two new optical signal processing operations  are
then presented where 2-D signals are mapping into 1-D formats for
processing:  a method  for general space-variant processing of 2-D signals,






Multiple Aperture HF Interferometer SystemTitle Text
Wood, R. P. and Ernst, E. W.Author Text
RRL Publication No. 490, Technical Memo no. 2, Contract No. DAAB07-76-C-
1938, Radio Research Laboratory, Department of Electrical Engineering,




MAIS is an assembly language computer program developed for control of the
Monticello Road Field Station interferometer radio direction finding (RDF)
system.  It utilizes a matched seven-channel receiver to simultaneously
sample three three-element interferometer systems with different apertures
(one element being common to each of the three arrays). The real-time data
processing with a PDP-11/20 minicomputer allows baseline scaling to resolve
ambiguities and selection of data using coincidence interferometer
techniques.  A graphics capability is provided via DZPLAY, a computer
graphics program used in conjunction with a TEKTRONIX 4010-1 storage CRT
display terminal.  DZPLAY is called as a subroutine by MAIS to plot the
azimuth and vertical incidence angles of arrival in either polar or rectangular
coordinates of up to one thousand direction-of-arrival calculations at a time.
In addition, portions of the plot may be selected and enlarged as desired.
Other data produced by MAIS may also be plotted.  The Multiple Aperture
Interferometer System program (MAIS) achieves efficient hardware utilization,
provides real-time data processing and simple but very flexible user control.  It
fills the hardware/software gap created by the addition of new hardware to the
RDF system as described by Beyers.  The hardware configuration now in use
at the Monticello Road Field Station and details of the computer system are
described.  (Abstract taken from authors' introduction, technical






Atmospheric waves in the ionosphere due to total solar eclipseTitle Text
Baulch, R. N. E., Butcher, E. C.Author Text
Nature, Vol. 269, No. 5628, pages 497-8; 6 October 1977.  Division of
Theoretical & Space Physics, La Trobe University, Bundoora, Vic., Australia.
Source Text
atmospheric movements, gravity waves, radiowave
propagation, solar eclipses, solar-terrestrial
relationships, ionosphere, total solar eclipse,
atmospheric gravity waves, 1976 October 23, 2.5 MHZ, HF
radio wave
Keyword Text
Chimonas (1970) predicted that the "cooling spot" of the lunar shadow of an
eclipse, which travels  at supersonic speeds through the atmosphere, is a
continuous source of atmospheric gravity waves.   These gravity waves show
up by their interaction with the ionosphere and can be detected using
standard radio techniques.  Total electron content measurements in the USA
at a distance of several  thousand km from the path of totality, detected
oscillations which were attributed to a solar eclipse  in agreement with the
theory of Chimonas.  Measurements made during the 1973 central African
eclipse failed to detect any oscillations, although these results may have
been obscured by the  occurrence of a magnetic storm at the same time.
Results are presented of measurements made on  the angle of arrival of a
high frequency radio wave inside the path of totality of an eclipse, which  took






DME-based system for en route/terminal navigation, all-weather landing
and air traffic  control.
Title Text
Eckert, K. D.Author Text
Conference:  Guide and Control Panel Symposium, Dayton, Ohio, October 17-
20 1977.   Conference Proceedings, No. 240, Published by AGARD, Neuilly-
sur-Seine, France, April 1978.  Available from NTIS, Springfield, Virginia
(ISSN 0549-7191)  Author's Association:  Standard Elektr Lorenz, Stuttgart,
Germany.
Source Text
aircraft, landing, air transportation, traffic control,
air navigation, Avionics
Keyword Text
Three significant extensions of the standard DME system are discussed,
namely, the  Precision DME (an integrated navigation system including a
microwave landing system),  the application of direction finding principles
using the DME signal format, and the  integration of ground-to-air data transfer
into the DME system.  Examples of operational  applications of the
combination of precision distance measurement and ground derived  direction






VHF on-shore direction finders for controlling maritime trafficTitle Text
Ernst, B. F.Author Text
Rohde & Schwarz, Munich, West Germany.  Communications International,
Vol. 4, No. 10, pages 46, 49; October 1977.
Source Text
radio direction-finding, ships, coastal waters, sea
straits, inland waterways, VHF/UHF onshore Doppler
direction finder, PA 008,  maritime traffic control
Keyword Text
The operation of the Doppler VHF/UHF direction finder, PA 008, is described
with particular  reference to its application to the control of shipping in coastal






Small Radio Buoy Follows Oil SlicksTitle Text
Fingas, MarvinAuthor Text
Sea Technology, pp. 29-30, October 1977.Source Text
Keyword Text
Oil spill fighters have long been looking for a device which would simulate
exactly the movement of an oil slick on water.  Such a device--especially in
the form of a buoy containing a transmitter--would be very useful in the
tracking of oil slicks under adverse weather circumstances, as in the case of
fog or storms which would not permit surface or aerial surveillance.  Recent
Canadian development of such a mechanism now shows promise of fulfilling
these sought-after tracking abilities.  In 1972, a scientist from the Fisheries
and Marine Service in Victoria, British Columbia, designed a small oil spill
tracking buoy.  In its initial design, a small commercial transmitter operated
from within a plastic sphere.  During testing on water with materials known to
simulate heavy emulsified oil, this unit displayed great potential as an oil
tracking device.  Late in 1975, the device caught the attention of Orion
Electronics Limited  of Saulnierville, Nova Scotia.  With the assistance of
government funding, this firm undertook further development of this innovative
buoy and its commercialization.  Members of the Research and Development
Division of the Environmental Emergency Branch in Ottawa, together with
Canadian Coast Guard representatives of Dartmouth, Nova Scotia, and
member of the Environmental Protection Service (Atlantic Region), of Halifax,
Nova Scotia, initiated a program to evaluate the buoy and its attendant
equipment.  Because the operation of the buoy had not been evaluated in
"real" spill situations, the chief aims of this program were to test its ability to
follow actual oil slicks and to determine whether varying types of slicks
affected its operation.  Another objective was the evaluation of accessory
equipment (receivers, antennas, etc.) required for its proper functioning.
December 16, 1976 marked the first field trial to assess the general
deployment and other features of the unit.  Of the three buoys dropped from a
Coast Guard helicopter at heights of 15, 30, and 60 meters to determine the
range of survival heights, the one dropped at the 60-meter height broke upon
impact.  This height will be considered as a starting point for a  future
evaluation program.  For the purpose of evaluating the tracking system
generally, three buoys were also dropped from a surface vessel.  Due to
severe weather conditions at the time, those dropped from the helicopter
could not be retrieved.  On the basis of this preliminary field trial, various
recommendations were made with respect to overall improvements.  After
buoy and equipment modifications, St. John, New Brunswick, was the site
Abstract Text
next selected for additional evaluation to be carried out during the week of
January 31 to February 4, 1977.  During a "dry" run on January 31 to assess
drift patterns in the test area, heavy icing conditions prevailed.  When
recovery was attempted on the following morning, it was discovered that the
buoy's antenna had become ice-covered.  The resulting weight loosened the
antenna-to-circuit-board connection and rendered the transmitter inoperable.
This led to the manufacture of tracking buoys with internal antennae and the
present view that the icing problem should be eliminated.  The prime test
came, however, when the buoys used in the initial experiments during the
week were placed in oil slicks created expressly for the test.  Two oil slicks of
409 liters each (two barrels), one of fresh Venezuelan crude oil and the other
of emulsified and aged crude oil, were laid from the Coast Guard vessel,
Robert Foulis.  Staff aboard this vessel and the fisheries vessel, Cumella,
monitored the slicks.  In addition, an aircraft from the Canada Center for
Remote Sensing was engaged to overfly the test area to photograph
procedures.  During this test, not only were the buoys placed in the slicks,
but plywood boards, numbered, painted in fluorescent orange and measuring
1.2 meters x 1.2 meters (4 feet x 4 feet), were also utilized as markers and
surface drift indicators.  As long as photo-light was available, (i.e., for roughly
four hours), the slicks were followed and buoy movements monitored.  At the
end of the experiment, it was discovered that all of the buoys had remained in
the center of the slicks.  The plywood markers, on the other hand, had fallen
1 kilometer behind the slicks, which had traveled . . . a distance of (several) .
. . kilometers.  Follow-up analysis of aerial photographs confirmed surface
findings, in that it was shown that  these spill tracking buoys had not deviated
from the center of the oil spill.  It was therefore concluded that these Orion
devices proved to be extremely promising as tracking devices and as
predictors of oil spill movement.  From further drop tests carried out in Halifax
on June 24, it was further concluded that the maximum drop height
permissible in the deployment was 50 meters (164 feet).  Work is presently
underway to develop a detachable parachute kit to permit drops from even
greater heights.  Although the receiving equipment utilized on surface craft
proved successful following modifications recommended as a result of the
January experiments, further advances are expected with respect to the
development of a receiver which will  function satisfactorily from helicopters.
(Additional notes from same publication:  Orion Oil Spill Systems; a new
development of an inexpensive buoy which drifts with the oil.  Deployed in a
spill it cuts search cost and aids clean-up.  Simple, hand-held receivers, air
dropable buoys, use for drift studies.  Orion Electronics Ltd., Saulnierville,
Nova Scotia, Canada.  ADF System:  Model ADFS-335 automatic direction
finder system used to locate low or high power transmitters in UHF frequency
band; adaptable to portable use with mobile communications vans or
installation atop fixed-station towers.  Ocean Applied Research.) (Abstract is





Results of a Study of the Ocean Bottom Interaction of Underwater
Sound.   <NOTE>  Final Technical Report 1 Oct 75-31 Dec 76
Title Text




Technical Report:  Texas University, Austin, Applied Research Labs.  Report
ARL-TR-77-27, 180 pages; October, 1977.
Source Text
underwater sound signals, bottom loss, acoustic
reflection, ray tracing, angle of arrival,  grazing,
ocean bottom soils, sediments, acoustic velocity,
gradients, mathematical models,  transmission
loss,acoustic attenuation, NTISDODXA
Keyword Text
This report describes the research of the second year of an on-going program
to  investigate the broad spectrum of problems associated with the interaction
of underwater  sound with the ocean bottom. The emphasis is on quantifying
the nature of the acoustic  bottom interaction problem, isolating key
parameters, and developing useful minimal  descriptions. This report
considers in detail questions in the areas of the sensitivity of  bottom
reflection loss to variations in sub-bottom parameters, the sensitivity of
propagation  loss to changes in bottom reflection loss, and problem
associated with range changing  bathymetry.  Additional topics considered
include a review of acoustic methods for  obtaining bottom sediment sound






Mathematical Modeling of Shoreline Evolution.   <NOTE>
Miscellaneous Report.
Title Text
LeMehaute, Bernard, Soldate, MillsAuthor Text
Tetra Technical Incorporated, Pasadena California.  Report  TETRAT-TC831-
CERC-MR-77-10, 59 pages; October 1977.
Source Text
shores, beaches, beach erosion, mathematical models,
geologic models, geologic age  determination, sediment
transport, sedimentation, wind, air water interactions,
coastal  regions, slope, profiles, angle of arrival,
forecasting, ocean waves, evolution (general) ,coastal
engineering, shore protection, finite difference
theory, NTISDODXA
Keyword Text
A critical literature survey on mathematical modeling of shoreline evolution is
presented.   The emphasis is on long-term evolution rather than seasonal or
evolution taking place  during a storm. The one-line theory of Pelnard-
Considered (1956) s developed along with  a number of applications.
Refinements to the theory are introduced by considering  changes of beach
slope, wave diffraction effects, wave variation, and variation of sea  level. The
case of hooked bays is also reviewed.  It is concluded that a finite-difference
mathematical scheme could be developed for engineering purposes for a
small wave  angle. For the large wave angle, shoreline instability does not






A radar speed meterTitle Text
Sakai, Y., Watanabe, M., Shibuya, H., Kamiharako, M., Yamato, M.Author Text
Matsushita Communication Industrial Company Limited, Matsushita, Japan.
National Technical Report, Vol. 23, No. 5, pages 790-802; October 1977.
Source Text
directive antennas, police, radar equipment, radio
direction-finding, velocity measurement, radar speed
meter, design, vehicle speed regulation, police,
antenna directivity, cruising direction  finding,
maximum reflective power, static targets, speed
measurement
Keyword Text
Describes the design concept of a meter used for vehicle speed regulation by
police, a study of  antenna directivity, speed observational coefficients, and
cruising direction finding function.  An  outline of the developed equipment and
its main functions are illustrated.  The speed observational  coefficient is
approximately 0.985, considering various methods of installation and cruising
modes.   Practical maximum reflective power from static targets does not






Graph Points You Toward Any Synchronous SatelliteTitle Text
Vogel, WolfhardAuthor Text
Microwave Journal, vol. 20, no. 10, pp. 56-57, October 1977.Source Text
Keyword Text
If you want  to receive from or transmit to geosynchronous satellite, you need
to know where to point the ground antenna.  The graph shown in Figure 1 can
be used to quickly find look angles (both azimuth and elevation) with an
accuracy of about 1º if the earth station coordinates (assume zero altitude)
and spacecraft longitude are known.  The plot is based on azimuth and
elevation transformation using:  Synchronous orbit radius (42166 km), Earth
radius (6368 km), Satellite longitude - site longitude, and Site latitude.  The
distance to the satellite can also be calculated.  The following examples
demonstrate the  use of the graph: (A)  Find the look angles from Austin,
Texas (97.7ºW,30.4ºN) to the Communication Technology Satellite (CTS) at
116ºW.  [After calculating ∆ = -116º + 97.7º = -18.3º, move along the curved
coordinates to locate point A.  Read out the azimuth (212.5º) on the lower
azimuth scale since Γ•∆ < 0.  Read the elevation as 49º.];  (B)  Find the look
angles from Sao Paulo, Brazil (46.6ºW, 23.5ºS) to the CTS.  [With ∆ = -116º
+ 46.6º = -69.4º, locate point B in the curved ∆, Γ coordinate system.  Read
out the azimuth.  Since Γ•∆ > 0, using the upper azimuth scale, the azimuth
= 99º.  But for sites "down  under" (latitude < 0º), add 180º and take the
result modulo 360º; i.e., subtract 360º if necessary.  In this case azimuth =
99º + 180º = 279º.  The elevation reads 9.75º.];  (C)  At what longitude is a
satellite when it appears on the western geometric horizon in Slough England
(0.5ºW, 51.5ºN)? [Find point C as the intersection between |Γ| = 51.5º and
elevation = 0º.  Follow the ∆ coordinate to read |∆| = 76º.  The satellite
longitude = -76º -0.5º = -76.5º, or 76.5ºW.]  (Figure 1 is a graph giving look
angles to a synchronous satellite and cannot be reproduced here.)  (Abstract
is author's article cited in its entirety, technical journal, English language, file






Passive remote crosswind sensorTitle Text
Walters, D. L.Author Text
Applied Optics, Vol. 16, pages 2625, 2626, October 1977.  Author employed:
U.S. Army, Atmospheric Sciences Laboratory, White Sands Missile Range,
New Mexico.
Source Text
anemometers, cross flow, meteorological instruments,
optical measuring instruments, remote  sensors, wind
velocity measurement, frequency response, Fresnel
region, luminous intensity,  photometers
Keyword Text
Problems related to the implementation of a passive sensor are examined.
One device  considered contains a narrowband spatial filter composed of a
forty-eight-element photo detector  array with 0.02 cm between detector
centers.  A pair of lenses expand the spatial wavelength  of the photo detector
array to about two Fresnel zones of 1 km.  The device has a nonlinear
response to wind velocity.  The investigation shows that satisfactory daylight
performance of  a passive optical crosswind sensor can be achieved primarily
by suppressing the angle of arrival  fluctuations.  This is implemented by






Adaptive Direction of Arrival Antennae System.   <NOTE> Patent (PT)Title Text
Coleman, Ernest W.Author Text
Department of the Navy, Washington, D. C.  Report PAT-APPL-674 716-
Patent-4 057 803, 18 pages; November, 1977.
Source Text
patents, directional antennas, antenna arrays,
polarization, phase shift circuits, PAT-CL-343-113,
direction of arrival, adaptive systems, automatic
control, direction  finding antennas, NTISGPN
Keyword Text
A system is described for adaptively determining the direction of arrival (DOA)
of a  linearly polarized RF signal.  Three antennae are positioned at fixed
distances from one  another in a right triangle configuration to receive the RF
signal.  The antennae are  alternatingly switched into two orthogonally aligned
pairs and each pair exhibits an  antenna pattern null which is adaptively
steered toward the RF signal by a computer  program operatively connected
to a variable phase shifter which selectively alters the  phase of the received
signal.  An algorithm within the program calculates the direction  of arrival of






Optimal integrator system for determining the moment of appearance of
optical signals.
Title Text
Dolinin, N. A.Author Text
Radioelektronika, Vol.20, No.11, pages 88-93, November 1977. Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
optical radar, infrared radiation, radio direction
finding
Keyword Text
A passive direction finder is discussed along with a receiver comprising an
optimal  two-side limiter and an integrator.  For each system qualitative
characteristics are derived  which allow one to evaluate the angle of direction
to the target center taking into account  the intrinsic receiver noise and the
useful signal fluctuations.  The research is supported  by an example in which






On the Diffraction of Plane Acoustic Waves by an Ellipsoidal Capped
Elastic Cylinder  of Arbitrary Impedance.
Title Text
Fenlon, F. H.Author Text
Final Report:  Pennsylvania State University, University Park Applied
Research Lab.  Report TM-77-314, pages 39 pages; November 1977.
Source Text
acoustic waves, diffraction, electroacoustic
transducers, ray tracing, plane waves, acoustic
arrays, cylindrical bodies, acoustic impedance,
direction finding, phase studies, NTISDODXA
Keyword Text
The Geometrical Theory of Diffraction is used to investigate the effect of
diffraction on  the back response of transducer array elements mounted on







Automatic Jammer Location Techniques.Title Text
Jacobus, R. W., Bark, A.Author Text
Technical Report:  Mitre Corporation, Bedford, Massachusetts.  Report MTR-
3440-ESD-TR-77-256, 63 pages; November 1977.
Source Text
jamming, target position indicators, antennas, search
radar, automatic, airborne, radar  jamming, direction
finding, passive systems, ground stations, noise
jammers, track while  scan, bandpass filters, threat
evaluation, triangulation, NTISDODXA
Keyword Text
This document surveys passive methods for determining the locations of
airborne jammers  from ground-based radar surveillance sites, and examines
the prospects for supporting  fully automatic measurements. The performance
of these methods when confronted with  noise jammers of various levels of
sophistication is discussed.  The technique are  compared in terms of
effectiveness and complexity to provide a guide for the design of  ECCM







Three-Dimensional Computations. Volume II: 45 deg Oblique Impact.
<NOTE> Final  Report. Apr 76-Apr 77
Title Text
Johnson, W., Kucher, V.Author Text
Final Report:  Computer Code Consultants, Solana Beach, Calif.  Report BRL-
CR-354-AD-E400 076, 46 pages; November 1977.
Source Text
terminal ballistics, hyper velocity impact,
penetration, liquid jets, liquid metals, copper,  angle
of arrival, three dimensional, computer graphics,
hydrodynamic codes, computer  programs, metal plates,
steel, pressure distribution, density, jet target
interactions, copper jets, NTISDODXA
Keyword Text
Numerical calculations were made in 1975 of four oblique impact problems:
30, 45, 60,  and 77.5 deg. A graphical display of the results of the 45 deg






Numerical modeling of noise immunity in optimum multichannel phase-
telegraphy signal receivers
Title Text
Kon'kin, A. V., Kul'man, N. K.Author Text
Radioelektronika, Vol. 20, No. 11, pages 56-63; November 1977.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
digital simulation, interference (signal), signal
detection, telegraphy, noise immunity, signal
receivers, mathematical description, stochastic
vectorial channel, frequency  diversity, numerical
modeling, optimum multichannel phase telegraphy
Keyword Text
A mathematical description is presented of the stochastic vectorial channel,
with provision for  diversity in respect of frequency, angle of arrival, polarization
and time; the analysis deals principally  with frequency diversity.  An
investigation by numerical modeling is carried out of the noise  immunity of
synthesized, optimum quasi-coherent and non-coherent multi frequency
phase (or relative  phase) telegraphy; the interference of the local stations is
taken into consideration.  The advantage  of using a channel-adaptive method






A Technique for obtaining D-Region Electron Density Profiles From VLF
Reflection  Coefficients.
Title Text
Morfitt, David G., Shellman, Charles H.Author Text
Research Report:  Naval Ocean Systems Center, San Diego, California.
Report NOSC/IR-781, 88 pages; November 1977.
Source Text
ionospheric propagation, electron density, ionosondes,
reflectometers, region, very low  frequency,
reflectivity, ionospheric models, plasma medium, radio
waves, angle of arrival,  experimental data,
iterations, perturbation theory, density profiles,
ionosphere, remote sensing, NTISDODXA
Keyword Text
A technique is described for determining D-region electron density profiles
from VLF  reflection coefficients. Some of the problems concerning
convergence of the iterative  scheme are discussed as well as the constraints
introduced to account for features of the  profile for which information is not
provided by reflection coefficient data. An example  is given where the






Uplink Coverage Measurements in the Los Angeles Area for Passive
BCAS.   <NOTE>  Project Report.
Title Text
Nagy, Jr, F.Author Text
Massachusetts Institute of Technology, Lexington Lincoln Laboratory.  Report
  ATC-81-FAA/RD-77/134, 31 pages; November, 1977.
Source Text
collision avoidance, passive systems, beacons,
interrogation, landing, takeoff, airports,  terminal
flight facilities, Los Angeles (California), mission
profiles, interrogators, frequency  bands, altitude,
tracking, flight paths, angle of arrival, population
(mathematics) ,NTISDODXA, NTISDOTFAA
Keyword Text
Uplink (1030 MHZ) measurement results are presented, based on data
recorded by the  Airborne Measurement Facility of the M.I.T. Lincoln
Laboratory during normal landings  and take-offs at the LAX, Van Nuys, and
San Diego airports. The data presented are  relevant to current investigations
of passive beacon-based collision avoidance systems and  include: (1) the
interrogator environment as received; (2) its division between FAA and  other
interrogators; (3) its dependence on aircraft height during landings and
takeoffs; and  (4) the availability of P2 pulse of sufficient strength for PRF
(pulse repetition frequency)  tracking. The number of interrogators was found
to increase with the aircraft height at the  rate of 2.5 to 3 interrogators per
1000 ft. P2 pulse tracking appears to be feasible down  to 2000 ft. at LAX,






Angular Location of Multiple Signal Sources-A Digital Approach.
<NOTE> Final  Comprehensive Report
Title Text
no authorAuthor Text
Final Report:  Gaertner (W W) Research Incorporated, Stamford, Connecticut,
 110 pages; November 1977.
Source Text
signal processing, digital systems, algorithms,
parallel processing, covariance, signal  to noise
ratio, multipath transmission, antenna arrays, computer
programming, digital  computers, subroutines, direction
finding, NTISDODXA
Keyword Text
This report describes the research to investigate algorithms for locating
simultaneously  multiple signal sources/jammers using linear antenna arrays
and digital signal processing.  Specifically, the signals impinging on each of
the antenna elements are converted to base  band and digitized. The digital
samples from all the antenna elements are fed to a  computer which carries
out direction finding, and later beam forming and signal  extraction. The
problem of multiple signal source location with a linear array is  formulated.
Once this problem is solved, it is a simple matter to extend to the case where
 two mutually perpendicular linear arrays are used to determine azimuth and






The application of space diversity techniques to navigational aids for
aircraft
Title Text
Overbury, F. G., Earp, C. W., Barton, P., Blair, P. K.Author Text
Conference:  International Conference on Electronic Navigational Aid Systems
for Aircraft, Paris, France, November 14-18, 1977. Conference Proceedings
published  Federation des Industries Electriques et Electroniques, Paris, (A79-
13227 03-04), pages 117-120, 1977. (AIAA/TIS)   Research supported by the
Ministry of Defense, (Procurement Executive). Authors' Association:
Standard Telecommunication Laboratories, Limited, Harlow, Essex, England.
Source Text
air navigation, microwave landing systems, multipath
transmission, navigation aids, reception  diversity,
signal processing, bandwidth, collimation, distance
measuring equipment, low cost,  omnidirectional radio
ranges, radio direction finders
Keyword Text
Space diversity has been recommended for reducing multipath components
occurring within a  beamwidth spacing from the desired signal.  Such
techniques are applicable to navigational aids  including microwave landing
systems, distance measuring equipment, and ground-based  directional
finders.  The techniques have been validated on the basis of field tests in






A Sampling Array for HF Direction-Finding ResearchTitle Text
Rice, D. W. and Winacott, E. L.Author Text
Communications Research Center, Department of Communications, CRC
Report No. 1310, Ottawa, Canada, November 1977.
Source Text
Keyword Text
This report describes a sampled-aperture receiving antenna system
composed of two orthogonal arrays; one of 58 elements over an aperture of
1181 meters, the other of 32 elements over an aperture of 236 meters.  The
array is used to study ionospheric phenomena which limit the accuracy of
direction-finding measurements in the HF band.  The equipment associated
with the array includes a 90-channel phase-stable receiving system, and a
computer-based data-acquisition and data-processing system.  The array
may be used to receive either fixed-frequency or swept-frequency continuous
wave (SFCW) transmissions.  In the latter case, processing of the SFCW
signal provides high time-delay resolution which permits the separation of
ionospheric modes.  By exchanging antenna elements, the array may be
used for study of either obliquely-propagated or vertically-incident signals.






A Sampling Array for HF Direction-Finding ResearchTitle Text
Rice, D. W. and Winacott, E. L.Author Text
CRC Technical Report No. 1310, TELS Report No. 44, Communications




This report describes a sampled-aperture receiving antenna system
composed of two orthogonal arrays; one of 58 elements over an aperture of
1181 meters, the other of  32 elements over an aperture of 236 meters.  The
array is used to study ionospheric phenomena which limit the accuracy of
direction-finding measurements in the HF band.  The equipment associated
with the array includes a 90-channel phase-stable receiving system, and a
computer-based data-acquisition and data-processing system.  The array
may be used to receive either fixed-frequency or swept-frequency continuous
wave (SFCW) transmissions.  In the latter case, processing of the SFCW
signal provides high time-delay resolution which permits the separation of
ionospheric modes.  By exchanging antenna elements, the array may be
used for study of either obliquely-propagated or vertically-incident signals.






Optimal processing and optimal relationships in phase direction finders
and phase rangefinders
Title Text
Sobtsov, N. V.Author Text
Radiotekhnika i Elektronika, Vol. 22, pages 2420-2423, November 1977.  In
Russian, 1977.
Source Text
distance measuring equipment, phase detectors, range
finders, signal processing, diophantine  equation,








Broadband Doppler direction finder PA005Title Text
Ernst, B. F.Author Text
Nachrichten Elektronik, Vol. 31, no. 12, pp. 349-51; December 1977.Source Text
Doppler effect, radio direction-finding, broadband
Doppler direction finder PA005, performance, 20 to 1000
MHZ, mobile operation
Keyword Text
For complete characterization of an unknown transmission beside frequency,
modulation and field  strength, the location of the transmitter is necessary.
For this purpose Rohde and Schwarz has  developed the broadband Doppler
direction finder PA005. This article explains the performance  features of this
new equipment, which spans a frequency range from 20 to 1000 MHZ and is






Digital Ionosonde Studies at Fort Monmouth, New Jersey.  <NOTE>
Interim Report. Oct  76-Sep 77
Title Text
Gorman, Jr, F. J., Soicher, H.Author Text
Interim Report:  Army Electronics Command, Fort Monmouth, New Jersey.
Report ECOM-4555, 13 pages; December 1977.
Source Text
ionograms, ionospheric disturbances, ionospheric
propagation, gravity waves, traveling  waves, radio
direction finders, digital systems, height, position
(location), ionosphere,  selection, profiles, judgement
(psychology), spectrum analysis, frequency allocation,
drift,  maps, charts, predictions, high frequency, real
time, frequency, sky, amplitude, new jersey,
computers, antennas, echoes, digital ionosondes, sky
maps, NTISDODXA
Keyword Text
Recent developments in the area of digital ionosondes and computer
technology have  enabled systems to be developed in which virtual heights
and echo amplitudes obtained  may be translated directly into true height
profiles, sky maps and frequency management  charts. Real time ionogram
evaluation will enable users to make highly accurate  judgements as to the
proper selection of frequencies for short and long range HF  communications.
Libraries of previous ionograms make ionospheric predictions  considerably
more accurate. The spectral analysis of data taken utilizing an array of
receiving antennas allows the user to spatially locate traveling ionospheric
disturbances.  This system gives the specific location of the echos reflecting






The average angle of arrival of a reflected, multi modal ionospheric
signal in the Fraunhofer zone
Title Text
Gusev, V. D., Prikhod'ko, L. I.Author Text
Radiotekhnika i Elektronika, Vol. 22, No. 12, pages 2517-23. Translation:
Radio Engineering and Electronic Physics, Vol. 22, No. 12, pages 50-4;
December 1977.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, Fraunhofer zone, multi modal ionospheric
signal, radio link, average propagation direction
Keyword Text
Average direction of propagation of a multi modal ionospheric signal (without
separation of modes)  is discussed for a case when the ionosphere does not
contain regular gradient.  The average angle of  arrival of a multi modal signal
is analyzed as a function of the number of reflections in each mode and  the
length of the radio link.  The analysis uses a solution which was derived by







Absorbance of IR Laser Radiation at a Metallic Interface at Various
Angles of Incidence  and Polarizations.
Title Text
Henson, Richard AlanAuthor Text
Master's Thesis:  Air Force Institute of Technology Wright-Patterson Air Force
Base, Ohio School of Engineering.  Report AFIT/GEP/PH/77-5, 65 pages;
December 1977.
Source Text
metal films, laser beams, infrared lasers, heating,
calorimeters, fresnel integrals, variations,  surface
roughness, oxidation, polarization, angle of arrival,
theses,test equipment, aluminum, titanium, laser
heating, absorption, NTISDODXA
Keyword Text
A calorimetric method is developed to measure the absorbance of IR laser
radiation at  a metallic interface. The absorbance of A1 and Ti is measured at
various angles of  incidence (10 to 87 deg) and laser polarizations (parallel,
perpendicular, and random  relative to the plane of incidence) Designing the
metal surface to be approximately the  size of the beam and using a thin
(0.032 inch) sample facilitate the simplifying  assumptions. The average
incident power is 13 w/square centimeter.  For the laser polarizations,
parallel and perpendicular, the maximum difference between theoretically and
experimentally calculated values s 26 percent and 57 percent respectively for
A1 and 100  percent and 500 percent respectively for Ti. The Ti values are
largely attributed to surface  roughness (sanded) and oxidation.  Without a
Brewster window in the laser cavity, a test  revealed the laser polarization was
not 50 percent horizontal and 50 percent vertical. The  average polarization is






Three-Dimensional Computations, Volume IV: 77.5 Degrees Oblique
Impact.   <NOTE>  Final Report April 76-Apr 77
Title Text
Johnson, W., Kucher, V.Author Text
Computer Code Consultants, Solana Beach, California.  Report ARBRL-CR-
356, 73 pages; December 1977.
Source Text
terminal ballistics, hyper velocity impact, liquid
jets, liquid metals, copper, angle of arrival,
computer graphics, hydrodynamic codes, computer
programs, metal plates, steel, pressure  distribution,
copper jets, jet target interactions, NTISDODXA
Keyword Text
Numerical calculations were made in 1975 of four oblique impact problems:
30, 45, 60,  and 77.5 degrees.  A graphical display of the results of the 77.5






Gunnery Laying by the Direct and Indirect Method: A Bibliography of
Book and Military  Periodical Articles.
Title Text
Miller, Jr, Lester L.Author Text
Final Report:  Army Field Artillery School Fort Sill Oklahoma. Report SB-44,
11 pages; December 1977.
Source Text
fire control systems, artillery fire, gunnery,
direction finding, howitzers, gun directors, line  of
sight, elevation, line of fire, instrumentation,
indirect fire, bibliographies, libraries,  periodicals,
army training, schools, books, gun laying, howitzer
laying, NTISDODXA
Keyword Text
This bibliography concerns the specific subject of gunnery fire direction known
as gun  or howitzer laying.  The practice of gun-laying was accomplished by
point-blank or  maximum elevation of fire during the 1700's. The elevating
screw was devised in about  1800 which introduced flexibility in direct laying
of fire which was made possible  through the use of fixed rear sights to fire on
specific targets.  Corrections were made by  observation of prior shots. Today
the tangent, telescopic, or other sighting means have  replaced the fixed
sight. Indirect gun laying first came into use during 1813 when the  British
used the principle at the siege of St. Sebastian, Spain. Since that time firing
from  the defilade (protected) position at a predetermined aiming point so that
fire can be  shifted to an unseen target has become the standard means of
area neutralization.   Instruments include the dial sight, the sight clinometer,
and the range indicator as  modern-day replacements for the old gunners
level. Emphasis in this number is on the  developmental aspects of gun laying
including the direct and indirect methods. Materials  listed have been selected






Ionospheric scintillations:  an introductionTitle Text
Aarons, J.Author Text
Conference:  Recent Advances in Radio and Optical Propagation for Modern
Communication, Navigation and Detection Systems, Oslo, Norway, May 8-9,
1978.  AGARD Lecture Series No. 93, published by AGARD, Neuilly-sur-
Seine, France, pages 8/1-22, 1978.  Author's Association:  Air Force
Geophysics Lab, Hanscom Air Force Base, MA.
Source Text
ionospheric electromagnetic wave propagation, radio
reception, radiowave propagation, scintillation,
electron density irregularities, ionospheric
scintillation, radiowave propagation, amplitude
scintillation, equatorial scintillation, high latitude
scintillation
Keyword Text
A radio signal traversing the ionosphere will be modified by the medium due to
the presence of  irregularities with wavelengths from a few meters to a few
kilometers.  Scintillations or fluctuations  in received signal level are variations
of amplitude, phase, polarization, and angle of arrival produced  when the
waves pass through electron density irregularities.  The scintillations can
become severe  and present problems for communications, navigation and
detection systems.  There is a great deal  of activity in this field of radio wave
propagation due to its possible impact on systems.  The work  outlined










Final Report:  IIT Research Institute, Annapolis, Maryland.  Report ECAC-PR-
78-043, FAA-RD-78-140, 35 pages, 1978.
Source Text
emergencies, flight optimization, ground stations,
ground support equipment, airports, computer  programs,
radar tracking, radio direction finders, surveillance
radar
Keyword Text
Program, formats and outputs are described that were developed and
produced by ECAC for  the Federal Aviation Administration.  These programs
can be used to describe the existing LOS  coverage area of FAA direction-
finding stations, airport surveillance radars, and air route  surveillance radars,






The identification of a source of noise and the measurement of its effect
by a correlation  method, noise pollution and signal analysis
Title Text
Audoynaud, D., Hellion, A., Escudie, B.Author Text
Royal Aircraft Establishment, Farnborough (England), 36 pages. Translation:
English from Rev. d'Acoustique (France), No 34, pages 8-20,1975.  Report
RAE-LIB-TRANS-1970-BR66044, 1978.
Source Text
acoustic measurement, correlation detection, noise
generators, noise pollution, point sources,  signal
analysis, angular resolution, noise spectra, position
(location), random signals, sound  intensity, spectrum
analysis
Keyword Text
The problem of identifying the position and characteristics of distant noise
sources by methods  based on signal analysis is considered.  The properties
of random functions and correlation  functions are analyzed and correlation
techniques are applied to the location of both narrowband  and broadband
sources.  An experimental noise-location device used for investigating the
noise  emitted from an oil refinery is described which consists of a two-
microphone "telescope" and  correlator.  Results with narrowband and
wideband sources are presented.  It is concluded that:   (1) a direction finding
device operating on a correlation principle is feasible and can be made
portable; (2) out of doors, atmospheric propagation effects limit the precision
and reliability of  measurement taken more than a few tens of meters from the
source; and (3) angular resolution  may be insufficient to separate multiple






Digital ionospheric sounding in the Arctic, Final Report, 13 Oct. 1976 -
30 Mar. 1977
Title Text
Bibl, K., Reinisch, B. W., Smith, J.Author Text
Final Report:  Lowell University, Massachusetts.  Astia Document (AD)-
A059479-ULRF-391/CAR, AFGL-TR-78-O109, 72 pages, 1978.
Source Text
arctic regions, atmospheric composition, digital
systems, ionosondes, ionosphere, Doppler effect,  F
region, incidence, ionograms, radio waves
Keyword Text
A Digisonde 128PS measures incidence angles and Doppler shifts within the
ionograms.  An  airborne Digisonde onboard AFGL's Flying Ionospheric
Observatory uses the Doppler  information to estimate the angle of arrival of
the echoes.  The monthly median curves of the  Goose Bay ionospheric






Precise enroute navigation based on ground-derived techniquesTitle Text
Blaschke, G. and Peuker, G.Author Text
Conference:  Applications of Advances in Navigation to Guidance and Control,
Stuttgart, West Germany, May 10-13, 1977.  Conference Proceedings, No.
220, published by AGARD, Neuilly-sur-Seine, France, pages 7/1-13, 1978.
Authors' Association:  Standard Elektrik Lorenz AG, Stuttgart, West
Germany.
Source Text
directive antennas, radio direction-finding, radio
navigation, enroute navigation, azimuth measurement, L-
band DME, DF equipment, search and track system,
airborne equipment, ground station design, angle
accuracy, capacity, directional ground transmitter
antennas, growth potential, cochannel operation
Keyword Text
A ground-derived concept for azimuth measurement is based on the standard
L-band DME, using  also the existing airborne DME set.  The DME
interrogation pulses of the aircraft are received at the  ground via a special
antenna array by DF equipment that allows immediate determination of angle
of incidence.  This angle is sent back to the aircraft by a third pulse
synchronized with the according  DME reply.  In the aircraft a search and
track system extracts the "angle reply", the time delay of  which relative to
the DME reply represents angle information.  Implementation of airborne
equipment is described followed by a more detailed presentation of ground
station design.  Field test  results from the experimental model of the landing
system DLS and from the military system  ORTAC-M show that a 0.2 degree
angle accuracy is readily achievable.  A possible operational  introduction of
such an approach as a future Standard Enroute Navigation Aid is then
considered.   Special aspects such as capacity, co-channel operation, use of







A low cost direction finding receiverTitle Text
Body, D. H. J.Author Text
Philips Research Laboratories, Redrill, UK.  Annual Review, pages 59-60,
1978.
Source Text
radar receivers, radio direction-finding, direction
finding receiver, crystal video receiver, radar
analysis station
Keyword Text
Describes a wide dynamic range crystal video receiver for determining the
directions of radar  sources.  Based on amplitude comparison principles it
operates in the band 8-18 GHz, has a  sensitivity of -40 dBm and a dynamic
range of 50 dB.  The unit may be used with digital  instantaneous frequency
measuring receivers, pulse width analyzers and pulse train deinterlevers.
With a suitable display it forms the basis of an operator controlled radar
analysis station.  The data  presented is in the form of a data presence pulse







In-flight utilization of aircraft radio-navigation instruments, Russian bookTitle Text
Bondarehuk, I. E.Author Text
Moscow, Izdatel`stvo Transport, 272 pages, 1978.Source Text
aircraft instruments, navigation instruments, onboard
equipment, radio navigation, aircraft  antennas,
aircraft landing, aircraft reliability, compasses,
Doppler, navigation, helicopters, radio  altimeters,
radio beacons, Shoran
Keyword Text
Means for assuring the reliability of aircraft navigation instruments are
discussed, with attention  given to the technical servicing and in-flight
utilization of such instruments.  The principles of  operation and utilization
characteristics of such instruments and systems as radio compasses,  radio
altimeters, landing systems, direction finders (compatible with beacons and








Boyd, J. A., (ED.), Harris, D.B. , King, D. D. , Welch, H. W., Jr.Author Text
Book:  Peninsula Publishing, 1116 pages (For individual items see A79-14527
to A79-14549), 1978. Los Altos, California.  Author Boyd employed: Michigan
University, Ann Arbor, Mich.; Author Harris employed:  Stanford Research
Institute, Menlo Park; Stanford University, Stanford, California; Author King
employed:  Electronic Communications, Incorporated, Timonium, Maryland;
Author Welch employed:   Motorola Incorporated, Military Electronics
Division, Scottsdale, Arizona.
Source Text
electronic countermeasures, electronic equipment,
jamming, military operations, signal detection,
amplifiers, antenna design, deception, infrared
radiation, interception, microwave tubes, network
analysis, oscillators, radio direction finders, radio
receivers, radio transmission, repeaters, signal
analysis, signal processing, underwater acoustics
Keyword Text
Attention is given to the fields of signal intercept and jamming and deception.
Particular papers  are presented on such topics as the operational objectives
of intercept systems, the analysis of  reconnaissance information from the
data handling point of view, radar ECM repeaters and  transponders, and IR
countermeasure techniques.  Also considered are such ECM system
components as 0-type microwave tubes, cross-field microwave tubes and






Portable VHF/UHF direction finder for distress frequenciesTitle Text
Brekkenes, O.Author Text
Teledirektoratet, Oslo, Norway, Telektronikk, Vol. No.3, pages 253-7, 1978.Source Text
aircraft, alarm systems, directive antennas, radio
direction-finding, VHF/UHF direction finder, distress
frequencies, ships, aircraft, foldable directional
aerial, horizontal  polarization, voltmeter, LED,
loudspeaker, headphone, channel selector, battery,
portable equipment
Keyword Text
Describes equipment for determining the position of transmitters emitting
emergency or distress  messages (ships and aircraft).  The equipment can be
used by lay personnel, is shockproof, will stand  up to temperatures from -40
degrees C to +70 degrees C, and comprises a foldable directional aerial  with
horizontal polarization, voltmeter, LED, loudspeaker (for the audio signal),
headphone, on/off  switch, RF control, battery warning light, audio volume
control, frequency channel selector  (121.5/122.55/243/245.10 MHZ), and 12V






Spatial diversity for atmospheric optical communications.Title Text
Churnside, J. H.Author Text
Ph.D Thesis:  Oregon Graduate Center for Study and Research, Beaverton,
Oregon, 201 pages, 1978.
Source Text
clear air turbulence, optical communication, optical
heterodyning, intermediate frequencies,  probability
distribution functions, receivers
Keyword Text
Spatial diversity was investigated as a means for partially overcoming the
deleterious effects  of the clear air turbulent atmosphere on direct detection
and heterodyne optical communication  systems.  For photon counting
receivers, an averaged threshold receiver is presented, which is  seen to be
simpler to implement and to provide consistently lower bit error rates than
optimized  memory less receivers.  The heterodyne results include the
introduction of a partial tracking  heterodyne array; a discussion, both
theoretical and experimental, of IF signal magnitude  probability distributions
for static heterodyne arrays; and a theoretical treatment of the  probability






Assessment of needs for satellite tracking of birds and suggestions for
expediting a program. Experimental design using Nimbus 6, Final
Report, March 1976-February 1978
Title Text
Craighead, F.C., Jr.Author Text
Final Report:  Environmental Research Institute, Moose, Wyoming.  Report
NASA-CR-152168, 81 pages, 1978.
Source Text
birds, experiment design, migration, nimbus 6
satellite, satellite observation, wildlife
radiolocation, harnesses, miniature electronic
equipment, radio transmitters, random access  memory,
telemetry
Keyword Text
Equipment development and testing, animal-instrument interphase or
attachment methods, and  the evaluation of various feasibility-tracking
experiments with raptors are described as well as  suggestions for expediting
a future program.  Results of animal-instrument interphases work  indicate
that large free-flying birds can be successfully instrumented with radio
packages  comparable in weight to satellite-transmitter packages.  The 401
MHZ frequency proved  satisfactory for a combination of satellite and ground
tracking of migrating birds.  Tests run for  nearly a year with the Nimbus 6
satellite and a miniaturized, one-watt prototype RAMS  transmitter produced
encouraging results in regard to location accuracy, frequency of contact  with
satellite and use of whip antennas.  A future program is recommended with







Direction finding of military radio sourcesTitle Text
Derosa, L. A.Author Text
Book:  Peninsula Publishing, Electronic Countermeasures, pages 10-1 to 10-
96 (A79-14526 03-32), 1978. Los Altos, California. Author employed:  ITT,
Communication Systems, Incorporated, Paramu New Jersey.
Source Text
military operations, radio direction finders, radio
transmitters, antenna arrays, directional  antennas,
display devices, electromagnetic measurement,
goniometers, histories, radio  transmission, scanners
Keyword Text
In this survey of direction finding, attention is give to historical data and
general principles, the  theory of electromagnetic wave propagation, types of
sequential amplitude measurement, types  of sequential phase measurement,
and time-difference scanning methods.  Also considered are  instantaneous
types of direction finding, measurement techniques using goniometers,






Operational modes for a wave injection facility aboard spacelab and a
sub-satellite
Title Text
Dyson, P. L.Author Text
National Aeronautics and Space Administration Goddard Space Flight Center,
Greenbelt, Maryland. Report NASA-TM-79657, 44 pages, 1978.
Source Text
plasmas (physics), satellite-borne instruments, space
missions, spacelab payloads, wave  propagation, Doppler
effect, high frequencies, ionosphere, phase shift, very
high frequencies
Keyword Text
Various modes of operation are described for an orbiting wave injection facility
planned to  measure the properties of waves propagating in space plasma.
Such a facility would cover a  wide frequency range including MF and HF.
Phase shift and Doppler shift measurements will  yield more accurate
measurements of echo time delay and the angle of arrival.  Because
Spacelab will involve some sub-satellites, some consideration is given to






VHF-FM emergency position indicating radio beacon, Final Report,
January 1977 - April 1978
Title Text
Engels, P. D.Author Text
Final Report:  Transportation Systems Center, Cambridge, Massachusetts.
Astia Document (AD)-A061678-TSC-USCG-78-7-USCG-D-29-78, 1978.
Source Text
frequency modulation, position indicators, radio
beacons, very high frequency, radio equipment,
emergencies, homing devices, radio direction finders,
radio navigation, radio signals, rescue  operations,
searching
Keyword Text
This report describes the development and testing of an Emergency Position
Indicating Radio  Beacon (EPIRB) which operates on Channels 15 and 16 of
the Maritime Mobile VHF Band.   It provides functions necessary to ensure
that distress alerting and locating can be quickly and  reliably provided for
small craft in distress, in coastal maritime regions.  When energized by  a
person in distress, the EPIRB will emit a radio signal which alternates
between Channels 15  and 16 using international distress tones or
modulation.  Between transmissions, the EPIRB will  turn off so as to
conserve battery power.  The EPIRB has been tested under actual distress
conditions.  It was demonstrated to provide a reliable distress alert to Coast






UHF DF triangulation system for control and guidance of military aircraftTitle Text
Ernst, B. F.Author Text
Conference:  Applications of Advances in Navigation to Guidance and Control,
Stuttgart, West Germany, May 10-13, 1977.  Conference Proceedings, No.
220, published by AGARD, Neuilly-sur-Seine, France, pages 6/1-7, 1978.
Author's Association:  Rohde & Schwarz, Munchen, West Germany.
Source Text
aerospace control, aircraft communication, military
systems, radio direction-finding, UHF DF triangulation
system, network of direction finders, surface coverage,
operational radio set,  guidance of military aircraft
Keyword Text
This system for the guidance of aircraft from ground stations consists
essentially of a network of  direction finders, and is intended to complement,
rather than replace, conventional radars and other  landing aids normally
installed at airports.  As a guidance technique, a network of direction finders
offers the advantage of surface coverage.  The system has a further advantage
of particular  significance in emergency situations such as may follow an error
in navigation or a loss of fuel:   nothing more than an operational radio set
need be available on board the aircraft.  This feature can  be useful also in the
guidance of military aircraft since, as practice has shown, maneuvers at low







Broadband Doppler direction finder PA 005 for demanding radio
detection
Title Text
Ernst, B. F.Author Text
News from Rohde and Schwarz, Vol. 18, No. 80, pages 10-13, 1978.Source Text
radio direction-finding, Doppler direction finder,
radio detection, target transmitter, 20 to 1000 MHZ,
HF, VHF, UHF
Keyword Text
The system described indicates the direction to the target transmitter to
within +or-1 degrees, and can  be used in mobile locations.  The PA 005






Single channel radio direction finding system type EP 1650 for the 20 to
1000 MHZ range
Title Text
Esprester, R., Schlicht, H.Author Text
Technische Mitteilungen AEG-Telefunken, Vol. 68, No. 3-4, pages149-52,
1978.
Source Text
radio direction-finding, radio direction finding,
electrically steered direction finders
Keyword Text
Compares mechanically rotating and electrically steered direction finders.
Electronic rotation yields  azimuth information.  Using active antennae, small
vehicle mounted arrays can be produced.  The  number of antennae used can
vary between four and forty-eight.  The apparatus can detect all VHF  and
UHF transmissions with amplitude of frequency modulation.  A technical






Device for measuring the vertical component of the electric field in the
VLF region
Title Text
Federenko, Yu. V., Apsen, A. G.Author Text
Rostov Engineering Construction Institute, Rostov, USSR.  Geomagnetizm i
Aeronomiya. Translation:  Geomagnetism and Aeronomy, Vol. 18, No. 5,
pages 637-8, 1978.
Source Text
antennas, atmospheric measuring apparatus, atmospheric
radiation, magnetosphere, vertical component, electric
field, VLF region, angle of arrival, azimuth,
polarization, magnetosphere,  kilometric radiation,
ionosphere, atmosphere, EM waves, antenna pickup
Keyword Text
Three components of the electromagnetic field (H/sub x/, H/sub y/ and E/sub
z/) must be known to  determine the intensity, angle of arrival, azimuth and
polarization of VLF radiation.  Vertical whip  antennas, the size of which is
determined by the requirements on signal-to-noise at the amplifier  output, are
usually used to measure E/sub z/.  The usual antenna height is
approximately 10 meters.   In this paper the authors propose a compact
pickup for E/sub z/, which, with sufficiently high  intensity (approximately 5
mu V/m.Hz/sup l/2/), allows measuring E/sub z/ in the VLF region under
fixed or expedition conditions.  The noise characteristics of the pickup have
been established by VLF  E/sub z/ field measurements made at the village of






Automatic Vehicle Monitoring System for vehicles in an urban areaTitle Text
Fogy, W.Author Text
Ortung und Navigation, No. 3, pages 500-527, 1978.  Author employed:
Deutsche Forschungs-und Versuchsanstalt fuer Luft-und Raumfahrt, Bereich
Nachrichtentechnik-Erkundung, Kommunikation/Navigation im Landverkehr,
Oberpfaffenhofen, West Germany
Source Text
automated mixed traffic vehicles, position indicators,
surface navigation, surface vehicles, traffic  control,
urban transportation, digital filters, distance
measuring equipment, map matching  guidance, radio
direction finders, satellites
Keyword Text
Advances regarding the development of an automatic vehicle location system
are discussed,  taking into account systems designed in the U.S., Germany,
England, and Japan.  Attention is  given to map matching, digital filtering,
proximity procedures, directional measurement, distance  measurements,
broadband and narrow band systems, active and passive procedures,
multipath  phenomena as cause of location errors, and the potential of






Radio Direction-Finding and the Resolution of Multi component Wave-
Fields
Title Text
Gething, P. J. D.Author Text
Radio Direction-Finding and the Resolution of Multi component Wave-Fields
IEE Electromagnetic Waves Series 4, ISBN 0901223 71 9, Peter Peregrinus
Ltd., Southgate House, Stevenage, Herts, SG1 1HQ, England, 1978.
Source Text
Keyword Text
New techniques of radio direction-finding have been developed in recent years,
based on various types of wide-aperture antenna arrays, multichannel
receiving systems and digital signal-processing methods.  Modern direction
finders, capable of measuring elevation angles as well as azimuth angles,
have become powerful tools for research into ionospheric physics and h.f.
radio propagation.  These new applications and the steady improvement in
instrumental accuracy have lead to new requirements: in particular, the
resolution and identification of closely-spaced rays arriving at the receiving
site assume much greater importance.  Various attacks on the problem of ray
resolution are described in this book, with particular emphasis on the
methods of wavefront analysis developed by Dr. Gething and coworkers; the
collection and interpretation of ionospheric data for the purpose of mode
identification are also discussed.  The text is illustrated with computer plots of
model wave-fields and contains previously unpublished results on the loci of
constant phase and amplitude, and on the statistical properties of the bearing-
error distributions for specified models.  Wavefront analysis is presented here
as an extension to classical array theory.  The basic principles are widely
applicable and should therefore be of interest to research workers in radar,
sonar and radio astronomy as well as h.f. direction finding.  (Note:  A
paperback edition was reprinted in 1989 with "minor" corrections.)






A scanning-beam microwave landing system incorporating Doppler
coding
Title Text
Glasgow, J. A.Author Text
GEC Journal of Science & Technology, Vol. 44, No. 2, pages 87-92, 1978.Source Text
air-traffic control, Doppler effect, encoding, ground
support systems, radio direction-finding, landing
guidance system, microwave landing system, precision,
frequency coding, Doppler processor,  time referenced
scanning beam
Keyword Text
A new landing guidance system for aircraft is required to replace the present-
day Instrument Landing  System, which provides guidance for only a single
line of approach to the runway.  With the new  microwave landing system
(MLS) the approach path can be suited both to particular aircraft and to  the
current traffic.  A number of alternative techniques have been proposed, the
two main contenders  being the time-referenced scanning beam (TRSB) and
the Doppler system.  This paper describes a  technique for forming a TRSB
system that has exceptional precision with regard to position and time,  while
accurate frequency coding may be applied to it as a modulation, so that it






The mobile Adcock direction finding serial system type AK 1205Title Text
Godemann, G., Lindenmeier, H.Author Text
Technische Mitteilungen AEG-Telefunken, Vol. 68, no. 3-4, pp. 147-9, 1978.Source Text
radio direction-finding, receiving antennas, direction
finding serial
Keyword Text
Describes a direction finding system for the HF region, which uses short
aerials with amplifiers  mounted within each aerial, having 0.1 dB gain
accuracy and 1 deg phase accuracy, over the range  -25 deg C to +55 deg C.
 The aerials are mounted in a circle, one meter above ground, and replace
passive antennae which would have to be 10 meters high.  Experimental






Antenna, design requirements in ECM systemsTitle Text
Granger, J. V. N.Author Text
Book:  Peninsula Publishing, Electronic Countermeasures, pages 29-1 to 29-
37 (A79-14526  03-32), 1978. Los Altos, California.  Author employed:
Granger Associates, Palo Alto, California
Source Text
antenna design, antenna radiation patterns, electronic
countermeasures, bandwidth, clutter,  frequency ranges,
helical antennas, horn antennas, impedance, jamming,
log periodic antennas,  magnetic dipoles, polarization
characteristics, radar cross sections, radiant flux
density, signal  to noise ratios, spiral antennas
Keyword Text
The  paper  discusses  antenna  systems in terms of integration in electronic
  countermeasure (ECM) devices.  The bandwidth requirements are described
and radiation  pattern requirements of jamming antenna systems are
considered.  Optimal radiation patterns  for antennas designed for intercept
receivers are presented.  A survey of antenna models with  important ECM
applications is given, noting:  electric dipoles and monopoles, magnetic
dipoles,  helix and spiral antennas, logarithmically periodic antennas, horn
antennas, surface-wave  antennas, reflector-type antennas, and antennas for






An anti-jam manpack antenna for global positioning system applicationTitle Text
Gray, J., Desantis, C. M.Author Text
Army Aviation Research and Development Command, St. Louis, MO.  Astia
Document (AD)-A057265-USAAVRADCOM-TR-78-11, 45 pages, 1978.
Source Text
Global Positioning System, jamming, radio direction
finders, radio receivers, antenna arrays,  directional
antennas, navigation satellites, radio frequency
interference, ultrahigh frequencies
Keyword Text
The GPS Anti-Jam Manpack Antenna (AJMA) system is an ECCM addition to
the GPS  manpack/vehicular user equipment which will minimize GPS
receiver performance degradation  due to a jammer by steering a null into the
direction of the interference source.  Operating  strictly at the GPS RF signal
level AJMA will easily interface with a GPS receiver without  modification and
add minimal signal degradation.  From results of the experiments described,
it is concluded that there exists a feasible method of using null-steering
antenna systems to  counter CW jammer threats.  A number of AJMA






Power spectra of turbulence-induced wave-front errorsTitle Text
Greenwood, D. P.
Editor:  Sepucha, R. C.
Author Text
Lincoln Laboratory MIT, Lexington, Ma., pages 91-7, Society Photo-Optical
Instrumentation Engineers, Bellingham, WA., pages vi+162, Society Photo-
Optical Instrumentation Engineers, 1978.
Source Text
atmospheric light propagation, atmospheric turbulence,
atmospheric model, wind velocity, power spectra,
turbulence induced wave  front errors, wave
propagation, optical, IR
Keyword Text
For most applications, simplified models may be used to describe the power
spectra of quantities  affected by atmospheric turbulence.  The atmospheric
model consists of a layered structure of wind  velocity and turbulence
strength, which is found to adequately approximate the usual measured data.
 Power spectra of such quantities as log-amplitude, phase, phase-difference,
arrival angle, and  arrival-angle difference are derived for a single turbulence
layer located at an arbitrary position along  the path.  The individual spectra
are appropriately scaled and added together to form a composite  spectrum.
In one example, of the arrival-angle spectrum, it is seen that the high
frequency asymptotic  dependence is no fixed power-law, but may be almost






Optical processing of spread spectrum signalsTitle Text
Guilfoyle, P. S. and Kastner, C. J.Author Text
Conference:  1978 International Optical Computing Conference, London, UK,
September 5-7, 1978.  Sponsored by IEEE, SPIE, Office Naval Research.
Conference Proceedings, Digest of papers, published by IEEE, New York,
New York, pages 86-90, 1978.  Authors' Association:  McDonnell Douglas
Astronautics Company, Los Angeles, California.
Source Text
binary sequences, correlation methods, decoding,
holographic storage, optical information processing,
spread spectrum signals, direction finding, correlation
peak, coded reference beam holography,  memory storage,
decoding, optical signal processing, pseudo random
sequences, film based joint  transform correlator
Keyword Text
Optical signal processing of linear maximal-length pseudo-random sequences
is presented for the  application of direction finding.  Real-time device
implementation is shown on both the Itek PROM  and Hughes liquid crystal.
Raster formatted linear codes of 511-bit length are correlated using a  film-
based joint transform correlator.  A 128-bit position-shifted sequence is
correlated with the zero  shift, showing a 128-bit shift in the correlation peak.
Discussions on the use of linear sequences in  coded reference beam






Measurements of angle-of-arrival fluctuations for decimeter band
radiowaves on paths of various  lengths
Title Text
Gusev, V. D., Gaylit, T. A., Ivanov, M. I., Ovchinnikova, N. P.Author Text
Moscow State University, Moscow, USSR. Geomagnetizm i Aeronomiya,
Translation:  Geomagnetism and Aeronomy, Vol. 18, No. 5, pages 635-6,
1978.
Source Text
ionospheric electromagnetic wave propagation, decimeter
band, ionosphere, atmosphere, EM wave propagation, path
length, radiowave propagation,  UHF, AD 1975, angle of
arrival fluctuation, reflected wave
Keyword Text
Measurements of the angles of arrival of waves reflected from the ionosphere
were made on four  paths of various lengths and orientations.  The
measurements were made during the spring and  summer of 1975.  The
observing periods were 3 min long, sampling frequency 1 Hz.  Fifty to one
hundred observing sessions were processed for each path.  The average
dispersion, the correlation  function, the distribution of the phase differences
Delta phi /sub 1/, Delta phi /sub 2/ and the angles  of arrival theta, psi were
computed for each period.  The authors analyzed their observations and






High voltage small power semiconductor stabilized power suppliesTitle Text
Gwozdz, J.Author Text
Prace Przemyslowego Instytutu Elektroniki, Vol. 19, No. 65, pages 39-56,
1978.
Source Text
power supply circuits, high voltage supply networks,
voltage stabilizers, scope tubes, TV tubes,
radiolocation displays, supplying circuits
Keyword Text
The author describes application possibilities, examples of design solutions
and directions of  development of high voltage supply networks.  Applications
of semiconductor, voltage stabilizers  for anodes of scope tubes, TV tubes
and radiolocation displays are described.  Designs in PIE  semiconductor






Development of navigation equipmentTitle Text
Jeric, V.Author Text
Elektrotehnika, Vol. No. 3-6, pages 122-6, 1978.  Brodarski Inst. Zagreb,
Zagreb, Yugoslavia.
Source Text
navigation, ships, navigation equipment, development,
navigation aid equipment aboard ship, development
trends,  electronic equipment, direct electronic
navigation, development during years 1958 to 1978
Keyword Text
Deals with the development of navigation aid equipment aboard ship in the
last twenty years, their  present state-of-the-art at home and abroad and
development trends in the future.  The electronic  equipment for navigation aid
as well as the equipment for direct electronic navigation, are presented.   The
former group includes:  gyro compasses, ship's logs, echo sounders,
navigation radar, radio  direction finder etc., while the second group is
represented by the equipments for hyperbolic  navigation, satellite navigation,






Trapped miner through the earth communications in coal minesTitle Text
Kalvels, D. and Farstad, A. J.Author Text
Conference:  Fourth WVU Conference on Coal Mine Electrotechnology,
Morgantown, WV, August 2-4, 1978.  Sponsored by IEEE, West Virginia
University.  Conference Proceedings published by IEEE, New York, New
York, pages 28/1-12, 1978.  Authors' Association:  Geophys. Instrumentation
Systems, Westinghouse Electric Corporation, Boulder, Colorado.
Source Text
mining, radio direction-finding, signaling,
transceivers, communications, coal mines,
electromagnetic location system, transceiver, surface
receiver, surface  transmitter, performance, trapped
miner location
Keyword Text
The US Bureau of Mines has developed an electromagnetic location system
for trapped miners.  This  program has led to the fabrication of a low power
light-weight transceiver that can be attached to  miners' belts and a surface
receiver and transmitter that can communicate through the earth with the
underground transceivers.  Performance of the equipment has been






Exact probability density function of the monopulse ratioTitle Text
Kanter, I., Boothe, R. R.Author Text
Army Missile Research Development and Engineering Laboratory, Technology
Laboratory, Redstone Arsenal, Alabama.  Astia Document (AD)-A058459-
RDMI-T-78-44, 22 pages, 1978.
Source Text
Monopulse radar, probability density functions,
boresights, complex numbers, orthogonality,  radar
antennas, radio direction finders, signal to noise
ratios
Keyword Text
It has been shown that unless there is only a single on-axis target, the angle
estimator  (Monopulse ratio) at the output of a Monopulse radar is biased.  No
matter how large the  signal-to-noise ratio, the variance of the estimate is
unbounded.  A measure of the spread of the  probability density function has
been introduced and a procedure developed to calculate the  spread from the
exact closed form expression for the probability density function of the
Monopulse ratio.  The bias is also available by numerically calculating the










Technisch-oekonomische Information der zivilen Luftfahrt, Vol. 14, No. 1,
pages 50-59.  In German, 1978.  Author employed:  Gesellschaft fuer
internationalen Flugverkehr mbH, Berlin, East Germany
Source Text
aircraft safety, airport beacons, antenna design,
directional antennas, instrument compensation,
navigation instruments, radio direction finders,
antenna arrays, antenna radiation patterns, radio
spectra, sommerfield approximation
Keyword Text
The relationship between local ground conditions and field disturbances in the
radio spectrum  near the ground is considered with reference to improving the
direction finding ability of the  standard radio navigation antenna of the ICAO.
Design and operating characteristics of the  antenna are reviewed, and
equations are given for the optimum positioning of the antenna coils.
Emphasis is placed on antenna wave propagation in various airport
environments, e.g., tower,  runway, taxiway, highway access, etc.  Finally, a







Identification of urban and rural multipath objects by means of a new
measuring technique
Title Text
Ladell, L., Jansson, B.Author Text
Research Institute of National Defense, Stockholm (Sweden). Report FOA-C-
30149-E2, 14 pages, 1978.
Source Text
multipath transmission, position (location), signal
distortion, signal measurement, bearing  (direction),
ground wave propagation, Monte Carlo method, radio
transmission, time lag, Yagi  antennas
Keyword Text
A measuring technique combining multipath propagation measurement, i.e.
measurement of  pulse response, and bearing measurement using a direction
finder is presented.  Perspectives in  the understanding of groundwave
propagation are highlighted.  This technique is illustrated by  means of
measurements on a line-of-sight path in Stockholm City at 445 MHZ.  Two






Optoelectronic devices for flight vehicle control system. Russian bookTitle Text
Lazarev, L. P., Lazarev, V. L.Author Text
Book:  Moscow, Izdatel'stvo Mashinostroenie, 175 pages, 1978.Source Text
aircraft control, electrooptics, flight control, homing
devices, infrared tracking, laser guidance,  automatic
control, computer programs, digital simulation,
electromagnetic pulses, electronic  equipment,
indicating instruments, navigation, radio direction
finders, scanners, spectral  sensitivity, systems
engineering, thermal radiation
Keyword Text
The principles of operation and design of optoelectronic flight vehicle control
systems are set  forth.  The design problem is treated as a problem in the
design of large systems from the  standpoint of systems engineering.
Systems considered include scanning thermal direction  finders, thermal
autonavigation heads, and optical devices used by the operator in flight during
 landing and in training.  Methods of increasing the effectiveness of the
development process of  electrooptic equipment based on rational
organization of the development steps and use of  computer modeling are










Book:  Moscow, Izdatel'stvo Mashinostroenie, 168 pages, 1978.Source Text
electrooptics, optical data processing, optical
measuring instruments, range finding, background
radiation, linear filters, optimization, pattern
recognition, probability theory, resolution, signal
processing, signal to noise ratios, spatial filtering,
thresholds
Keyword Text
The book deals with the principal aspects of the theory of information
processing in the optical  and electronic parts of optoelectronic direction
finders.  Attention is given to a number of  questions associated with the
precision of direction finding and to secondary information  processing with
allowance for noise and evaluation of threshold sensitivity and noise immunity.
  Some aspects of image-dynamics analysis are examined.  The book covers
such topics as  infrared detection and imaging method, image processing for






Communications in the new United Kingdom Air Emergency Fixer
Service
Title Text
Longbottom, J. D.Author Text
Conference:  Communications 78, Conference on Communications
Equipment and Systems, Birmingham, UK, April 4-7, 1978.  Published by
IEE, London, UK, pages 370-3, 1978.
Source Text
air-traffic control, aircraft communication, radio
direction-finding, Air Emergency Fixer Service, radio
communication, direction finding, automatic
triangulation, air  traffic control
Keyword Text
The United Kingdom Air Emergency Fixer Service was created to co-ordinate
assistance to aircraft  in distress.  The fixing service consists of a network of
outstations, providing two-way radio  communication and a direction finding
(df) capability, so that an aircraft in United Kingdom airspace  can be located
by automatic triangulation and assisted in the event of an emergency.
Control of the  system is handled by special emergency cells at the Air Traffic
Control Centers (ATCCs), West  Drayton and Prestwick.  This paper
discusses the performance and facilities which could be provided  in a new







Airport radio navigation systemsTitle Text
Makarov, K. V., Chervetsov, V. V., Sheshin, I. F., Volynets V. A.Author Text
Moscow, Izdatel'stvo Transport, 336 pages, 1978.Source Text
air traffic control, aircraft landing, airport beacons,
navigation instruments, radio beacons, radio
navigation, control equipment, flight conditions,
landing aids, landing instruments, radar  navigation,
radio communication, radio direction finders
Keyword Text
The book deals with radio navigation systems used at airports for landing
aircraft and for  navigation.  Principles of organizing air traffic are discussed,
along with the interaction between  navigation and landing aids during all
stages of flight.  The principle of operation and the block  diagrams of homing
stations, radio marker beacons, radio direction finders, glide-path beacons,






Future applications of low cost strap down laser inertial navigation
systems
Title Text
Matthews, J. D. and Bates, D. R., Jr.Author Text
Conference:  Applications of Advances in Navigation to Guidance and Control,
Stuttgart, West Germany, May 10-13, 1977.  Conference Proceedings, No.
220, published by AGARD, Neuilly-sur-Seine, France, pages 1/1-13, 1978.
Author's Association:  Raytheon Company, Sudbury, MA.
Source Text
gyroscopes, inertial navigation, measurement by laser
beam, strap down laser inertial navigation systems,
laser gyro, development, pointing, performance,
direction  finding, lock in circumvention
Keyword Text
Fundamental principles of the laser gyro are reviewed briefly to identify
characteristics of this new  means of measuring direction.  The review of the
development progression emphasizes  considerations important in the
comparison of the various laser gyro mechanization approaches.  The
treatment is intended to be augmented by reference material carefully
selected and recommended for  deeper study.  Laser gyros based on dithered
approaches to lock-in circumvention are compared with  the Raytheon Multi
oscillator Laser Gyro in terms of performance requirements for precision
pointing  and high bandwidth versus navigation applications.  A description of
the Raytheon Multi oscillator  approach is presented together with
performance and physical data on current instruments.  Projected  system






An attitude sensing technique for sounding rockets, using RF-
interferometry
Title Text
Mayer, G., Todd, G. E.Author Text
ESA European Sounding Rocket, Balloon and Related Research, with
Emphasis on Expt. at High Latitudes, pages 483-486 (See N79-31637 22-42),
1978.  Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt,
Oberpfaffenhofen (West, Germany).
Source Text
airborne equipment, attitude control, radio direction
finders, radio interferometers, sounding  rockets,
attitude stability, earth resources, spacecraft
control, ultrahigh frequencies
Keyword Text
A simple attitude sensing system which was primarily designed for use on
earth survey rockets,  but is also of use for the attitude stabilization of all
types of space vehicles is presented.  The  system uses an airborne radio
direction finder or interferometer to control the payload in the  propagation
direction of the incident wave from UHF transmitter beacons located at the






Automated tracking of the Florida manatee (Trichechus manatus), Final
Report, Mar. 1977 -  Jun. 1978
Title Text
Michelson, R. C., Breedlove, J., Jenkins, H. H.Author Text
Final Report:  Georgia Institute of Technology, Engineering Experiment
Station, Atlanta.  Report NASA-CR-157040, 172 pages, 1978.
Source Text
automatic control, Florida, marine mammals, wildlife
radiolocation, algorithms, biotelemetry,  ecology,
encapsulated microcircuits, technology assessment
Keyword Text
The electronic, physical, biological and environmental factors involved in the
automated remote  tracking of the Florida manatee Trichechus manatus) are
identified.  The current status of the  manatee as a endangered species is
provided.  Brief descriptions of existing tracking and  position locating
systems are presented to identify the state of the art in these fields.  An
analysis of energy media is conducted to identify those with the highest
probability of success  for this application.  Logistic questions such as the
means of attachment and position of any  equipment to be placed in the
manatee are also investigated.  Power sources and manatee borne
electronics encapsulation techniques are studied and the results of a






Comparing noise stability in AM and FM angle-measuring instruments.Title Text
Morozova, N. G., Kalinchuk, V. I.Author Text
Leningrad Institute of Precision Mechanical & Optical, USSR, Izvestiya
Vysshikh Uchebnykh Zavedenii. Priborostroenie, Vol. 21, No. 7, pages 100-
106, 1978.
Source Text
electron optics, spurious signal noise, radio direction
finding
Keyword Text
Methods are described for estimating noise stability as a function of linear
region in the  case of amplitude or frequency modulation and in various






Ionospheric effects on the Doppler frequency for a search and rescue
satellite (SARSAT)
Title Text
Muldrew, D. B. and James, H. G.
<Editor> Soicher, H.
Author Text
Conference:  Operational Modelling of the Aerospace Propagation
Environment, Ottawa, Ontario, Canada, April 24-28, 1978.  Conference
Proceedings, No. 238, published by AGARD, Neuilly-sur-Seine, France, Part
1, pages 22/1-13, 1978.  Authors' Association:  Department of
Communications, Communications Research Center, Ottawa, Ontario,
Canada.
Source Text
Doppler effect, ionospheric electromagnetic wave
propagation, radio direction-finding, radiowave
propagation, satellite relay systems, Doppler
frequency, search and rescue satellite, ionospheric
effect, 30 MHZ, downlink frequency,  SARSAT, VHF, MHZ
0030
Keyword Text
The authors describe the ionospheric effect in detail, and calculations are







An evaluation of shore-based radio direction finding. Final Report,
January 1977 - April 1978
Title Text
Murphy, C.Author Text
Final Report:  Transportation Systems Center, Cambridge, Massachusetts.
Astia Document (AD)-AO60474-TSC-USCG-78-8-USCG-D-28-78, 84 pages,
1978.
Source Text
ground based control, homing devices, radio direction
finders, bandwidth, data acquisition,  Doppler radar,
error analysis, mathematical models, position
indicators, rescue operations,  searching, shorelines,
surveys, very high frequency radio equipment
Keyword Text
This report describes an evaluation of Radio Direction Finding (RDF)
techniques for  shore-based position location performed by the Transportation
Systems Center (TSC) .  The  evaluation consisted of the following three
phases:  (1) A preliminary survey to identify and  classify available direction-
finding techniques which could meet Coast Guard requirements; (2)  An
analytical modeling and error analysis of the equipment types identified in (1);
and (3) Field  testing and demonstration of representative equipment.  Major
system characteristics considered  in the study were:  (1) Operational utility
of such a system; (2) Cost to implement the system  throughout the USCG;
(3) Operational impact on the group level - manning and maintenance;  (4)
Compatibility with existing land lines and VHF-FM remoting capability; (5)
Operation in  a VHF-FM maritime mobile band; (6) Location of the DF











Forschungsinstitut fuer Funk und Mathematik, Werthoven (West Germany).
Report FFM-267, 46 pages, 1978.
Source Text
electronic countermeasures, error analysis, radio
direction finders, statistical distributions, glint,
position  errors, probability density functions, radar
tracking, Rayleigh distribution
Keyword Text
The distance between the direction of the phase center of several sources and
the center of  gravity of these sources was investigated.  Under the
assumption that Monopulse  position-finding takes place in the far field of two
sources and without error, the probability  density of this linear glint error was
found for several models of fluctuations of amplitude and  phase of the
sources.  Results show that these densities are also valid for the angular glint
error  in the far field of the two sources.  It is pointed out how the densities










Joint Publications Research Service, Arlington, Virginia; Translation: English
from various Russian journals.  Report JPRS-71006, 74 pages, 1978.
Source Text
laser applications, navigation aids, orbital space
stations, radiation sources, radio signals,  technology
utilization, USSR space program, computerized
simulation, guidance sensors,  navigation instruments,
orbital assembly, orbital space stations, radar
targets, ring lasers
Keyword Text
Information on some of the following topics was reported in relation to Soviet
technology  utilization: (1) Direction finding of spatially distributed sources
using an instantaneous signal  comparison technique; (2) Laser vibratory
gyroscopes; (3) The use of structural redundancy to  increase the accuracy
measurement of absolute angular velocity; and (4) Comment on future  orbital






Modern methods to safeguard traffic at sea, in the air and on land;
National Meeting, Hamburg,  West Germany, October 17-19, 1978,
Reports. Volumes 1, 2, & 3
Title Text
no authorAuthor Text
Conference: National Meeting, Modern methods to safeguard traffic at sea, in
the air and on land; Hamburg, West Germany, October 17-19, 1978. Reports
 Vol. 1, 192 pages.; Vol. 2, 101 pages; Vol. 3, 252 pages, (For individual
items See A79-17677 to A79-17696), 1978.  Sponsored by Duesseldorf,
Deutsche Gesellschaft fuer Ortung und  Navigation.
Source Text
air transportation, conferences, flight safety, surface
vehicles, traffic control, air traffic control,
automobiles, information systems, marine
transportation, radar detection, radio direction
finders,  radio navigation, ships, terminal facilities
Keyword Text
An automatic vehicle monitoring system for vehicles in urban areas is
considered along with  development trends in air traffic control, a procedure for
flight guidance in the terminal  maneuvering area for an experimental program
employing a flying test device, determination  of the angular displacement of
obstacles by means of an anticollision radar for motor vehicles  with a
stationary antenna configuration, the man-computer division of tasks in the
case of the  control of complex technical systems, the dependence of track
quality on the number of radar  sensors, and conflict warning for the radar
controller in air traffic control.  Attention is also  given to the new microwave
landing systems and their growth potential, the economic  superiority of
integrated navigation systems, a position determination and path tracking
system  using stationary ground-based radio networks, large-area information
display using digital laser  beam deflection, a comparison of safety principles
in aviation and in track-guided traffic,  direction finders in the service of safety
for air and sea traffic, and the display of flight plan  information on electronic






Integrated primary/secondary radar reflector antennaeTitle Text
Norris, A. P.Author Text
Plessey Radar, Cowes, Isle of Wight, UK, 8 pages, Eurocontrol Institute Air
Navigation Services, Luxembourg, page 226, 1978.
Source Text
radar antennas, reflector antennas, multipath effects,
primary radar reflector, Monopulse direction finding,
integrated primary/secondary  radar reflector antennas
Keyword Text
In many locations the use of a standard "hog-trough" secondary surveillance
radar (SSR) antenna  results in severe performance limitations due to
multipath effects from the ground and nearby  scatterers.  These effects may
be minimized by reducing the sensitivity of the antenna at negative  angles of
elevation, whilst maintaining a high gain at low positive angles so as not to
reduce the long  range capability of the radar.  In order to achieve this an SSR
antenna with a large vertical aperture  is necessary.  At sites with colocated
primary/secondary radar systems this is conveniently  implemented by using
the primary radar reflector for shaping both primary and secondary radar
beams.  This situation is examined and its benefits and limitations discussed.







Guidance subsystems with position measurement for gliding airdrop
systems.  Final Report, 13  Jan. - 25 Aug. 1978
Title Text
Olenberger, C. F.Author Text
Final Report:  Raytheon Company, Bedford, Massachusetts  Missile
Systems Division, Natick, Massachusetts, Army Natick Research and
Development Command.  Astia Document (AD)-A08073O-BR-10606,
NATICK/TR-79/016, 173 pages, 1978.
Source Text
air drop operations, parawings, terminal guidance, cost
estimates, guidance sensors, homing  devices, radio
direction finders
Keyword Text
The objective of this work has been to assess guidance techniques and
available hardware which  are suitable for gliding airdrop systems.  Information
presented indicates the suitability of  available hardware for measuring
required flight data, processing these data according to one  of several
alternative guidance schemes and activating control lines as required to guide






Most northerly airport.Title Text
Opsal, GjermundAuthor Text
Scandinavia Airlines System, Shell Aviation News, No. 449, pages 2-5, 1978.Source Text
airports, Longyear Town, Spitzbergen, airport runways,
protective coatings, air  navigation equipment
Keyword Text
In 1975 Scandinavian Airlines System's DC-9s began serving the new airport
of  Longyear Town in the Norwegian archipelago of Svalbard, some 650
nautical miles  above the Arctic Circle and less than 12 degrees from the
North Pole.  Now SAS flies  three DC-9s a week from the Norwegian
mainland, with a supplementary monthly  freighter flight.  Aeroflot too
schedules services to Longyear Town, from Moscow and  Murmansk with TU-
154s.  The decision to build Svalbard airport was made by the  Norwegian
parliament in 1971.  A runway 2200 meters long was built on permafrost on  a
point of land at the edge of the fjord.  Installations include ILS, DME, air
direction  finder beacons and VHF direction finding, a control tower, and a
hangar big enough to  house three DC-9s or one DC-8.  The surface of the
runway was painted white to reflect  the heat of the sun during the four
months of perpetual daylight from May through  August.  The paint is to
protect the permafrost, and to prevent frost heaves from  cracking the runway.







Measurement of mean wind and windspectra by sodarTitle Text
Peters, G. and Wamser, C.Author Text
Conference:  4th Symposium on Meteorological Observations an
Instrumentation, Denver, Colorado, April, 10-14, 1978.  Preprints published by
 American Meteorological Society, Boston, Massachusetts, (A79-21901 07-
35), pages 498-500, 1978.  Authors' Association:  Hamburg, Universitaet,
Hamburg, West Germany
Source Text
acoustic sounding, meteorological instrument, remote
sensors, sound detecting and ranging, wind
measurement, atmospheric turbulence, Doppler effect,
electronic equipment tests, phased arrays,  signal
processing, systems engineering, temperature measuring
instruments
Keyword Text
Sodar systems deployed near Hamburg, West Germany are described, and
the remote  measurements of the wind profile are compared with direct
measurements of these parameters  obtained by instruments in a 300-m
mast.  The two soar systems, an `angle of arrival' unit and  a Doppler unit
which is basically a phased lock loop, provide reasonable wind profiles during
very favorable back scatter conditions.  Data on vertical wind fluctuations for
several height  ranges and on covariance-and coherence-spectra of the w-







Development and testing of equipment for aerological measurements on
board small rockets and  air-dropped objects.  Final Report
Title Text
Pfotzer, G.Author Text
Final Report:  Max-Planck-Institut fuer Aeronomie, Katlenburg-Lindau (West
Germany), Bonn, Bundesmin. fuer Forsch. u. Technol., Report BMFT-FB-W-
78-11, 65 pages, 1978.
Source Text
Aerology, pressure measurement, rocket sounding,
accelerometers, barometers, distance  measuring
equipment, gas discharge tubes, radio interferometers,
Rayleigh scattering
Keyword Text
Results of studies and experimental investigations on methods of aerological
measurement on  board small rockets are reported.  The development and
construction of a system for position  finding of a fast moving object by the
combination of a radiointerferometer for the direction  finding and a device for
the measurement of the distance via the time delay between signals
transmitted from ground and retransmitted by a converter aboard the flying
object is described.   A study on a special kind of accelerometer, to be
inserted in falling spheres or satellites for the  measurement of air density,
whereby a spherical body inside of the freely moving object is  restored by
magnetic or electric forces, is presented.  The construction of a functional
model  of the magnetic accelerometer is also discussed.  A study of the
possibility of the determination  of the air density by measuring the Rayleigh
scattering of artificial light is reported on.  The  development and construction
of a barometer box with lids of metallic coated membranes of  quartz glass
forming a pressure sensitive condenser is summarized and the investigation






Detect and rescue.Title Text
Retallak, M.Author Text
Royal Air Force South Rescue Coordination Center, Plymouth, England.
Shell Aviation News, No. 448, pages 28-31, 1978.
Source Text
boats, inflatable, radio transmitters, miniature, radio
direction finding, applications, air sea rescue,
personal locator radio beacons
Keyword Text
In September 1977, a remarkable piece of detective work by the Royal Air
Force  Southern Rescue Co-ordination Center at Plymouth, UK, made
possible the rescue of a  lone Atlantic sailor in difficulties.  The RCC
Controller at the time of the incident  describes the method of plotting he
applied to vector SAR Nimrod aircraft to the correct  location.  The sailor was
attempting to cross the Atlantic in a Zodiac inflatable dinghy,  and carried a
Personal Locator Beacon.  Distress signals (121.5 MHZ) from the beacon
were picked up by several transatlantic airliners, which reported to the
Plymouth RCC  Controller where these signals were gained and lost.  From
these data, the Controller  applied the principle of Polar Diagrams in reverse
to determine a Most Probable Position  (MPP).  Working with the Coast
Guard, the Controller had a Search and Rescue (SAR)  aircraft dispatched to
the area.  The SAR aircraft found the sailor just 3.5 nautical miles  east of the






Small-aperture directional hydrophonesTitle Text
Robertson, G. D.Author Text
Conference:  EASCON '78, Arlington, VA, September 25-27, 1978.  Published
by IEEE, New York, New York, pages 278-81, 1978.  Author's Association:
Magnavox Government & Industrial Electronics Company, Fort Wayne,
Indiana.
Source Text
hydrophones, piezoelectric dipole element, angle of
arrival, omnidirectional phase reference, array gain,
small  aperture directional hydrophone
Keyword Text
A small, simple piezoelectric dipole element has been developed which
permits measurement of the  angle of arrival using a fractional wavelength
aperture.  A hydrophone using a pair of orthogonal  dipole elements with an
omnidirectional phase reference provides a complete directional acoustic
receiver.  This unit can be used alone as an acoustic direction finder or in
multiple-unit spaced arrays.   The latter can provide a greater array gain than






Electromagnetic Technique for Locating Boreholes.   <NOTE> Report of
investigations
Title Text
Sacks, H. KennethAuthor Text
Bureau of Mines, Pittsburgh, PA. Pittsburgh Mining and Safety Research
Center. Report BUMINES-RI-8302, 19 pages, 1978.
Source Text
position (location), radio direction finders,
boreholes, triangulation, extremely low radio
frequencies, underground surveys, electromagnetic
detection, NTISDIBM
Keyword Text
The Bureau of Mines has developed hardware for electromagnetic (EM)
detection and  location of miners trapped in underground coal mines. This
report describes a technique  for using the developed equipment for locating







A Collection of Concentric-Ionosphere EquationsTitle Text
Scott, T., Kelso, J. M. and Rocke, A. F. L.Author Text
ITT-EPL Proceedings, 1978.Source Text
Keyword Text





Dependence of the direction-finding characteristic of an optoelectronic
protractor on atmospheric  turbulence
Title Text
Semenov, N. F.Author Text
Geodeziia i Aerofotos'emka, No. 2, pages 109-114, 1978.  In Russian, 1978.
Author employed:  Moskovskii Institut Inzhenerov Geodezii, Aerofotos'emki i
Kartografii Moscow, USSR
Source Text
atmospheric turbulence, electrooptics, geodetic
surveys, goniometers, signal processing,  turbulence
effects, atmospheric refraction, brightness,








From transit to Navstar -Development trends of satellite navigationTitle Text
Sender, F.Author Text
Ortung und Navigation, No. 2, pages 318-338, 1978.  Author employed:
Prakla-Seimos GmbH, Hanover, West Germany
Source Text
Navstar satellites, satellite navigation system,
transit satellites, central processing units, diagrams,
 global positioning system, ground stations, TACAN
Keyword Text
The paper describes the basic principles of the Transit and Navstar satellite
system for  navigation.  The procedure used by a ship connected with the
Transit system to determine its  position is briefly outlined.  Emphasis is on
the larger services to be provided by the  Navstar/GPS (Navigation System
with Time And Ranging/Global Positioning System), now  under development.
 The various phases of this program envisage enlarging the satellite system
from six satellites to 9-11 satellites and finally 24 satellites, to provide
accurate  three-dimensional position and direction finding.  Signal structure,







Direction finding of spatially distributed source using an instantaneous
signal comparison  technique
Title Text
Solonenko, V. G.Author Text
Joint Publications Research Service, Arlington, Virginia. In its Translation on
USSR Science and Technology (JPRS-71006) pages. 21-29 (See N78-22249
13-31). Translation into English from Izv. Vysshikh Uchebn. Zavedenii
Radioelekron. (Kiev), Vol. 21, No 1, pages 45-51, 1978.
Source Text
comparison,  radiation sources, radio signals,
statistical analysis, pattern recognition, radar
targets, systems analysis, waveforms
Keyword Text
Expressions were derived for generalized direction finding and fluctuation
characteristics of a  sum difference type system using instantaneous signal
comparison for a complex radiation  source.  The results can be employed for
system analysis in a broad class of radar situations,  signal waveforms and






Radar and electronic navigation, 5th editionTitle Text
Sonnenberg, G. J.Author Text
Book:  Newnes-Butterworths, London, UK., page 376, 1978.Source Text
computerized navigation, radar applications, radio
navigation, underwater navigational aids, direction
finders, Consol system, DECCA system, Loran system,
Omega  system, navigation satellite systems, radar,
integrated navigation systems, electronic navigation
Keyword Text
The book is particularly intended for Masters, Navigating Officers, and Radio
Officers, and also  forms a reference source for owners of large cruising
yachts and power craft.  It comprises ten  chapters which deal with the
following topics:  underwater navigational aids, direction finders, the  Consol
system, the DECCA system, the Loran system, the Omega system,
navigation satellite systems,  radar, and integrated navigation systems based
on computers.  The author concentrates on methods  of operation and
interpretation that are of practical importance to the navigator, and includes






Acousto-optics for electronic warfare applicationsTitle Text
Spezio, A. E.Author Text
Conference:  Twelfth Asilomar Conference on Circuits, Systems and
Computers, Pacific Grove, CA, November 6-8, 1978.  Sponsored by Naval
Postgraduate School Monterey, IEEE, University, Santa Clara.  Conference
Record published by IEEE, New York, NY, pages 596-608, 1978.  Author's
Association:  Naval Research Laboratory, Washington, DC.
Source Text
acoustooptical devices, electromagnetic wave
interferometry, military equipment, optical information
 processing, radio direction-finding, electronic
warfare, signal intercept, spectral analysis,
differential amplitude, interferometer  techniques,
acoustooptic technology, spatial analysis, direction of
arrival measurement, differential  phase
Keyword Text
Development objectives include high probability of signal intercept in dense
environments using  acousto-optic technology for real time wideband
simultaneous spatial and spectral analysis.   Direction-of-arrival measurement







Gain degradation and amplitude scintillation due to trop spheric
turbulence.
Title Text
Theobold, D. M.Author Text
Ph.D. Thesis:  Ohio State University, Columbus, Ohio. 65 pages, 1978.Source Text
atmospheric turbulence, signal processing, troposphere,
wave degradation, amplitude distribution  analysis,
elevation angle, plane waves, statistical analysis,
wave propagation
Keyword Text
Mean signal levels well below those predicted by standard techniques on low
elevation  earth-space microwave links were observed and reported previously.
 Additionally, amplitude  fluctuations under clear air conditions accompany
these reduced signal levels and increase  significantly as elevation angle
decreases.  It is shown that a simple physical model is adequate  for the
prediction of the long term statistics of both the reduced signal levels and
increased  peak-to-peak fluctuations.  The model is based on conventional







Statistical analysis of a time-dependent series of assessments of the
characteristics of weak  radiometeors.  I.  Formulation of the problems
Title Text
Voloshchuk, Yu. I., Malynyak, M. I.Author Text
Radiotekhnika, Vol. No. 47, pages 69-71, 1978.Source Text
meteors, radio astronomical observations, radio
astronomical techniques, statistical analysis, upper
atmosphere radiolocation method, weak radiometers,
statistical analyses, seasonal variations, radio
meteors,  radio astronomical techniques
Keyword Text
The basic requirements of a radiolocation method of investigating the
characteristics of weak  radiometers are defined.  Data is presented of
statistical analyses of seasonal variations in the  number, velocity and size of







Automation of radio reconnaissance in the HF range.Title Text
Wagenlehner, HassoAuthor Text
AEG-Telefunken Progress (Allgemeine Elektricitaets-Gesellschaft), No. 4,
pages 131-134, 1978.
Source Text
radio transmission, monitoring, radio systems, radio
direction finding, data processing, radio monitoring,
radio reconnaissance systems
Keyword Text
With the increase of HF radio traffic and the requirement for the highest
possible  detection probability, the automation of radio reconnaissance
systems is becoming more  and more important.  This article shows how
microprocessors and display terminals assist  the monitoring operator with
the input of commands and in the preparation of formatted  reception reports
as well as by program-controlled monitoring.  In addition better use can  be
made of the operator's experience, ability and judgment.  Nowadays
equipment is  available for handling DF commands and bearing evaluating.
Such equipment relieves  the operator of routine tasks and, in many cases,






The search and rescue satellite (SARSAT) system projectTitle Text
Werstiuk, H. L. and Winter, A. E.
Editor:  Soicher, H.
Author Text
Conference:  Operational Modelling of the Aerospace Propagation
Environment, Ottawa, Ontario, Canada, April 24-28, 1978.  Conference
Proceedings, No. 238, published by AGARD, Neuilly-sur-Seine, France, Part
1, pages 21/1-12, 1978.  Authors' Association:  Communications Research
Center, Department of Communications, Ottawa, Ontario, Canada.
Source Text
radio direction-finding, radio links, satellite relay
systems, search and rescue satellite, SARSAT
Keyword Text







Evaluation of JET 2 Inch Standby Flight Instrument System.Title Text
Barnette, James F.Author Text
Final Report:  Air Force Instrument Flight Center, Randolph Air Force Base,
Texas.  Report USAFIFC-TR-78-1, 19 pages; January, 1978.
Source Text
flight instruments, backup systems, standby equipment,
direction finding, gyroscopes,  altimeters,
velocimeters, efficiency, flight maneuvers, human
factors engineering, surveys,  questionnaires, NTISDODXA
Keyword Text
A pilot factors evaluation of a 2 inch Standby Flight Instrument System has
been  conducted to determine its acceptability for use in Air Force aircraft.
The standby system  consists of an attitude indicator, airspeed/mach
indicator, altimeter, and directional gyro  indicator. Ten subject pilots selected
from USAFIFC personnel and students attending the  USAF Instrument Pilot
Instructor School participated in the evaluation. Overall subject  pilot
performance on the 2 inch display was excellent, however, a higher level of
effort  and concentration was required to obtain desired performance on the
display than the  subject pilots normally expended on their primary instrument
systems. The attitude  indicator, airspeed/mach indicator, and altimeter, are







Radio on the flight deck.Title Text
Bramson, AlanAuthor Text
Wireless World, Vol. 84, No.1505, January 1978; Vol. 84, No.1506, February
1978; pages 46-50, pages 55-57, 1978.
Source Text
Avionics, air navigationKeyword Text
This two-part article explains to non-flying radio people why certain branches
of their  endeavor have become so vital to air pilots.  A brief outline of aircraft
communications  equipment includes the historical development of this type
of equipment.  Other aids in  civil aircraft that are discussed are navigational
aids.  Into this category fall automatic  direction finding, VHF omni-directional
radio range, radar, and transponders.  Final  remarks of the discussion deal






SSILS Glide Slope Special Evaluation Report, Loring Air Force Base,
Maine   <NOTE> TRACALS Evaluation Report (Final)
Title Text
Clark, Allen D.Author Text
Facility Checking Squadron (1866th) (AFCS) Scott Air Force Base, Illinois
Report 77/66S-106, 57 pages; January 1978.
Source Text
glide path systems, glide slope, instrument landings,
solid state electronics, site selection,  terrain,
adverse conditions, weather, angle of arrival, descent,
AN/GRN-27, Loring Air Force Base, Maine, NTISDODXA
Keyword Text
This report presents the results of the 18-27 July 1977 special evaluation of
the Loring  AFB GRN-27 Solid State Instrument Landing System Glide Slope.
The evaluation was  conducted to identify and recommend solutions to the
problems associated with the poor  glide path structure. Results show that
improved system performance is possible with the  glide slope reconfigured to
capture effect.  Results obtained can be used as a guide to  anticipated
performance in either capture effect or null reference configuration until there







Measurement of the Elevation Angles of Arrival of Multi component h.f.
Skywaves
Title Text
Clarke, R. H. and Tibble, D. V.Author Text
Proc. I.E.E., vol. 125, no. 1, pp. 17-24, January 1978.Source Text
ionospheric electromagnetic wave propagation, radio-
wave propagation, radio
Keyword Text
Various techniques for the measurement of elevation angles of arrival of
oblique-incidence ionospherically propagated H.F. transmissions using a
vertical stack of aerials are reviewed.  These include single-mode and two-
mode analyses, various wavefront analysis methods and Fourier and
maximum-entropy spectral analyses.  The methods have been applied to
experimental data, and although none is completely successful, the spectral
analysis methods generally provided the most realistic solutions.  An
unexpected result is the finding that both sporadic-E and F modes frequently
comprise multiple components with different Doppler frequency shifts and






HF Sky Wave Direction Finding Using a Fixed Crossed Spaced Loop
Antenna Array
Title Text
Green, T. C., Hipp, J.  E. and Guion, W. G.Author Text
//effect of the Ionosphere on Space and Terrestrial Systems, Naval Research




Direction finding on HF radio signals which have propagated through the
ionosphere (sky wave signals) has classically been accomplished using
medium and wide aperture antenna arrays such as Adcocks, interferometers,
Wullenwebers (CDAA), and Beverage antennas.  There remains, however, a
continuing requirement for a direction finder which combines both small
physical size and a passive configuration to provide high accuracy, automatic
DF operation against sky wave multi polarized signals in the HF range.  In the
HF range, loop antennas are typically used for small aperture direction finding
applications because of their intrinsic receiving efficiency compared to other
antennas with similar dimensions.  However, the conventional crossed simple
loop or rotating simple loop direction finder is essentially useless against sky
wave signals due to pattern changes with incident signal polarization.  A
polarization independent direction finding antenna can be obtained using
individual loop elements connected as a coaxial spaced loop antenna.  HF
sky wave direction finding with a coaxial  spaced loop has typically been
accomplished  by rotating the antenna and observing the analog display of the
polarization independent  nulls.  With appropriate sense  functions, the
rotating spaced loop direction finder provides an  unambiguous accurate
analog display of the incident sky wave signal azimuth bearing.  For modern
DF applications, however, a fixed passive DF antenna is desirable which can
be remotely controlled and operated by computer integrated systems.  The
fixed crossed spaced loop antenna developed and patented at Southwest
Research Institute (SwRI) has been primarily used as a computer controlled
ground wave (vertically polarized signals) direction finder in applications to
date.  HF propagation, however, is predominately sky wave transmissions for
signals originating from sources at relatively large distances.  Sky waves
present a much more complex problem to direction finding antennas due to
the changing, unpredictable polarization and elevation angle.  They may be
vertically, horizontally,  circularly,  or elliptically polarized and are seldom
stable more than a few seconds.  Recent  work performed at SwRI under an
internal research project consisted of both a theoretical and an experimental
program to develop the fixed crossed spaced loop antenna as an appropriate
Abstract Text
sky wave direction finder.  The work described herein includes (1) the
theoretical development of sky wave DF and sense algorithms for the fixed
crossed spaced loop antenna, (2) instrumentation of a crossed spaced loop
direction finder for validating the DF and sense algorithm, (3) development of
computer programs for both theory verification and data
acquisition/processing, and (4) data measurement, analysis, and post-
processing.  (Abstract taken from authors' introduction, proceedings, English





System and Method for Tracking a Signal Source.Title Text
Mogavero, L. N., Johnson, E. G., Evans, Jr., J. M., Albus, J. SAuthor Text
Patent:  National Aeronautics and Space Administration, Washington, D. C.
Report   Patent-4 067 015-PAT-APPL-595 254, 7 pages; January, 1978.
Source Text
feedback control, tracking (position), amplifiers,
computers, multipliers, patents, phase   detectors,
radio signals, servomechanisms, signal processing,
ultrasonic radiation, PAT-CL-343-225, radio tracking,
NTISNASA
Keyword Text
A system for tracking moving signal sources is disclosed, which is
particularly adaptable  for use in tracking stage performers. A miniature
transmitter is attached to the person or  object to be tracked and emits a
detectable signal of a predetermined frequency.  A  plurality of detectors
positioned in a preset pattern sense the signal and supply output  information
to a phase detector which applies signals representing the angular orientation
 of the transmitter to a computer. The computer provides command signals to
a servo  network which drives a device such as a motor driven mirror reflecting






Probability density of signals at the output of a Monopulse systemTitle Text
Pus', V. V.Author Text
Radioelektronika, Vol. 21, No. 1, pages 88-90; January 1978.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
probability, radio direction-finding, Monopulse system,
azimuthal channels, composite direction finding
characteristic, statistical  properties, distribution
Keyword Text
An expression is derived for a joint distribution of signals at the outputs of the
amplitude (sum) and  two azimuthal channels of a Monopulse system, with a
composite direction finding characteristic.   This expression fully defines the
statistical properties of the signals, at the output of a Monopulse  system,
employing in-phase and square-law signal components for the azimuthal
channels.  The  formulae obtained may be used for calculating the distribution






The Effect of Signal Modulation in the Application of a Wave-Front
Linearity Test in HF Direction Finding
Title Text
Rice, D. W., Venier, G. O. and Atkinson, G.Author Text
Symposium on the Effect of the Ionosphere on Space and Terrestrial
Systems Proceedings, Arlington,, Virginia, 24-26 January 1978.
Source Text
Keyword Text
Wave interference arising from multiple propagation modes constitutes a
significant source of error to HF direction-finding systems, particularly for
apertures of a few wavelengths or less.  Various workers have attempted to
circumvent this difficulty by taking bearing snap-shots at times when
propagation was believed, on the basis of a wave-front linearity test, to be
nearly unimodal.  These short periods of quasi-unimodal propagation have
been postulated to result from the independent amplitude fading of the various
modes present.  It is suggested there that a factor contributing to the
observation of apparently unimodal propagation on short time scales is the
presence of amplitude modulation on the transmitted signal.  Provided the
reciprocal of the modulation bandwidth is similar to or less than the mode
transit-time differences, the modulation will tend to shorten the time interval
between events in which a signal arrives via one mode with large amplitude,
coincident with low amplitudes of the other arrivals.  Measurements have been
made over a one-hop path using a six-element phase-measuring
interferometer of 6663 meters aperture.  Both unmodulated CW and SSB-
modulated test signals were transmitted.  For the CW signal, it is found that
wave-front nonlinearities change on a time scale of a few seconds, whereas
for the modulated signal, wave-front nonlinearities change on a much shorter
time scale which is determined mainly by the modulation.  (Authors' abstract,






The Effect of Signal Modulation in the Application of a Wave-Front
Linearity Test in HF Direction-Finding
Title Text
Rice, D. W., Venier, G. O. and G. AtkinsonAuthor Text
Symposium on the Effect of the Ionosphere on Space Systems and
Communications, Washington, D.C., 24-26 January 1978.
Source Text
Keyword Text
Wave interference arising from multiple propagation modes constitutes a
significant source of error to HF direction-finding systems, particularly for
apertures of a few wavelengths or less.  Various workers have attempted to
circumvent this difficulty by taking  bearing snap-shots at times when
propagation was believed, on the basis of a wave-front linearity test, to be
nearly unimodal.  These short periods of quasi-unimodal propagation have
been postulated to result from the independent amplitude fading of the various
modes present.  It is suggested here that a factor contributing to the
observation of apparently unimodal propagation on short time scales is the
presence  of amplitude modulation on the transmitted signal.  Provided the
reciprocal of the modulation bandwidth is similar to or less than the mode
transit-time differences, the modulation will tend to shorten the time interval
between events in which a signal arrives via one mode with large amplitude,
coincident with low amplitudes of the other arrivals.  Measurements have been
made over a one-hop path using a 6-element phase-measuring interferometer
of 663 meters aperture.  Both unmodulated CW and SSB-modulated test
signals were transmitted.  For the CW signal,  it is found that wave-front
nonlinearities change on a time scale of a few seconds, whereas for the
modulated signal, wave-front nonlinearities change on a much shorter time
scale which is determined mainly by the modulation.  (Authors' abstract,






Aeronautical chart servicingTitle Text
Rosenkrans, W. A.Author Text
Journal of Navigation, Vol. 31, pages 39-48; January 1978.  Discussion,
pages 48-51, 1978.  Author employed:  Jeppesen Sanderson, Incorporated,
Denver, Colorado
Source Text
air navigation, charts, navigation aids,
airborne/spaceborne computers, area navigation,
distance  measuring equipment, histories, maps,
technology assessment, VHF omnirange navigation
Keyword Text
A survey of the development of navigational aids presented, noting the non-
directional radio  beacon, the automatic direction finder, the very high
frequency omnidirectional range, and  distance measuring equipment.
Attention is also given to instrument landing systems and area  navigation
which uses latitude and longitude as input and internal computation to provide
 navigation courses.  The development of computer navigation is discussed






EMP coupling to power linesTitle Text
Scharfman, W. E., Vance, E. F., Graf, K. A.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-26, No. 1, pages
129-35; January, 1978.  SRI International, Menlo Park, California.
Source Text
electromagnetic compatibility, power overhead lines,
transmission line theory, EMP coupling, ground
conductivity, polarization, power line geometry,
characteristic impedance,  experimental measurements,
scale models, EMP arrival angle, EMC, overhead power
lines,  transmission line coupling model, propagation
effects prediction
Keyword Text
A transmission line model of coupling to overhead power lines has been
developed that shows the  effect of ground conductivity, angle of arrival,
polarization, and power line geometry on the  open-circuit voltage at the end
of the line.  With this information, and the characteristic impedance  of the
line, the current and voltage to any termination may be calculated.  This
theory has been  checked with experimental measurements and shows quite
good agreement.  The measurements were  performed on scale models of
power lines.  The soil conductivity was scaled appropriately.  The  results
show that, although the transmission-line model is not strictly applicable at
the highest  frequencies of interest, the error introduced by this approximation
is less than the experimental error  (approximately=+or-10 percent).
Measurements have also been made of the propagation of pulses  down lines
showing effects of attenuation, dispersion, junctions, bends, and spurs.  It is







A feasible direction method based on Zoutendijk's procedure P1Title Text
Smith, E. A., Carpenter, W. C.Author Text
Engineering Optimization, Vol. 3, No. 2, pages 109-12; January, 1978.
Department of Civil Engineering, University of Connecticut, Storrs,
Connecticut.
Source Text
nonlinear programming, feasible direction method,
Zoutendijk's procedure P1, nonlinear programming
Keyword Text
Zoutendijk's procedure P1 is a logical choice of a feasible direction method
used for nonlinear  programming problems.  The note describes a modification







Direction finding of spatially distributed sources by employing
instantaneous comparison of signals
Title Text
Solonenko, V. G.Author Text
Radioelektronika, Vol. 21, No. 1, pages 45-51; January 1978.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction-finding, angular fluctuations,
direction finding, spatially distributed sources
Keyword Text
Expressions are derived for unified direction-finding and fluctuation
characteristics of sum/difference  systems, employing instantaneous
comparison of the signals, from a complex source of radiation  (target).  The
expressions presented may be used to evaluate the influence of the structure
and nature  of the sources on the accuracy of the direction finding, the effect
of noise on the system, the  characteristics of angular fluctuations and






Direction-finding in the case of space-distributed sources by instant
signal comparison.
Title Text
Solonenko, V. G.Author Text
Radioelektronika, Vol. 21, No.1, pages 45-51, January 1978. Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction finding, mathematical statisticsKeyword Text
Expressions are derived for generalized direction-finding and fluctuation
characteristic  of a sum-difference instant signal comparison system for a
complex radiation source.   The results are useful for a wide range of direction-






Direction finding of spatially distributed sources using instantaneous
comparison of signals
Title Text
Solonenko, V. G.Author Text
Radioelektronika, Vol. 21, pages 45-51, January 1978.Source Text
comparators, radar equipment, radio direction finders,
signal processing, distributed parameter  systems,
point sources, signal analysis, spatial distribution,
statistical analysis
Keyword Text
The statistical characteristics of a radar direction-finding system with
instantaneous comparison  of signals are determined for the case of a
complex signal source which is a combination of an  arbitrary number of
spatially distributed point sources.  Generalized direction-finding and
fluctuational characteristics of the system are obtained; they are generalized
in the sense that  they depend on the angular coordinates of all the observed










Wireless World, Vol. 84, No. 1506, pages 55-7; February 1978.Source Text
aircraft communication, radio direction-finding, radio
navigation, flight deck radio, RNav system, Doppler
system, Omega  system, flight directors
Keyword Text
For pt. I see ibid., vol. 84, no. 1505, p. 46-50 (1978).   Discusses area
navigation which entails  planning the route using pre-selected turning points,
most of them not served by a radio aid. One such  method is known as RNav.
It makes use of V.O.R. and D.M.E. information which is fed to a computer.
More accurate than RNav but heavier and far costlier is the DECCA Navigator.
It operates in the  70-130 kHz band and the ground arrangement consists of a
master transmitter and three slave stations  positioned some 50-100 nm from






Calibration of the CRC High-Frequency Direction-Finding Receiver
System at Ottawa
Title Text
Burke, M. J.Author Text
CRC Technical Note No. 690, Communications Research Center, Department
of Communications, Ottawa, February 1978.
Source Text
Keyword Text
Calibration of the CRC high-frequency direction-finding receiver system is
discussed.  It is shown that errors in gain should be less than 1 dB and errors
in phase should be less than 2º.  The system is also shown to be highly
stable over several days.  (Author's abstract, technical note, English






The problem of signal correlation in spaced antennasTitle Text
Goikhman, E. Sh., Zhitetskii, A.K.Author Text
Radiotekhnika i Elektronika, Vol. 23, pages 437-439, February 1978.Source Text
angular correlation, antenna arrays, correlation
coefficients, directivity, reception diversity, signal
analysis, instrument orientation, variations
Keyword Text
Signal correlation in an array of spaced antennas, with sharply differing
directivity-characteristics, is studied as a function of angle of arrival and
antenna spacing in the  presence of a fluctuating field.  An expression is
obtained for the signal correlation coefficient,  and consideration is given to
the effect of different directivity characteristics (e.  sharply  directional and
weakly directional) of different antennas in the array on the coefficient.  The
effect of directivity differences on the dependence of the correlation coefficient






Stereoscopic direction finding analysis of a type III solar radio burst:
evidence for emission at 2f/sub  p//sup -/
Title Text
Gurnett, D. A., Daumback, M. M., Rosenbauer, H.Author Text
Journal of Geophysical Research, Vol. 83, No. A2, pages 616-22; 1 February,
1978.  Department of Physics and Astronomy, University of Iowa, Iowa City,
IA.
Source Text
radio astronomical observations, solar radiofrequency
radiation, type III solar radio burst, Imp 8, Hawkeye
1, Helios 2, solar wind plasma density, electron plasma
 frequency, stereoscopic direction finding analysis,
second harmonic emission, 3-D trajectory
Keyword Text
Stereoscopic direction finding measurements from the Imp 8, Hawkeye 1, and
Helios 2 spacecraft  over base line distances of substantial fraction of an
astronomical unit are used to directly determine  the three-dimensional
trajectory of a type III solar radio burst.  By comparing the observed source
positions with the direct in situ solar wind plasma density measurements
obtained by Helios 1 and  2 near the Sun the relationship of the emission
frequency to the local plasma frequency can be  determined directly without
any modeling assumptions.  These comparisons show that the type III  radio
emission occurs near the second harmonic, 2f/sub p//sup -/, of the local
electron plasma  frequency.  Other characteristics of the type III radio
emission, such as the source size, which can  be obtained from this type of






VHF/UHF direction-finding in air traffic controlTitle Text
Huber, F. R.Author Text
Radiolocation & Antennas Division, Rohde & Schwarz Company, Munich,
West Germany, Interavia (English Edition), Vol. 33, No. 2, pages 146-7;
February 1978.
Source Text
air-traffic control, radio direction-finding, VHF/UHF,
air traffic control, development, direction finders,
electromagnetic surveillance, radio  navigation
Keyword Text
Discusses development by Rohde and Schwarz of direction finders for






Transmission and Reflection Characteristics of Viscoelastic PlatesTitle Text
Madigosky, W., Fiorito, R.Author Text
Naval Surface Weapons Center, White Oak Lab, Silver Spring, Md.  Report
NSWC/WOL/TR/78-4, 74 pages; February, 1978.
Source Text
acoustic lenses, acoustic windows, flat plate models,
sound transmission, acoustic  reflection,
viscoelasticity, matrix materials, computations, sound
waves, frequency, angle  of arrival, polyethylene,
syntactic foams, NTISDODXA
Keyword Text
An acoustic transmission matrix program for computing transmission (S) and
reflection  (R) coefficients for sound waves of arbitrary frequency, incident at
arbitrary angles upon  viscoelastic plates bounded by semi-infinite fluids, has
been developed.  The method, an  extension of the formulation of Young for
elastic plates, utilizes the elastic and  viscoelastic material properties of
plates and the program is applied here to the problem  of choosing materials
for acoustic windows and acoustic lenses. The materials considered  are
Absonic-A, polyethylene and syntactic foam.  Computed results are given in
the form  of transmission and reflection loss and presented as functions of
incidence angle and  frequency, and are interpreted in terms of the







Radar precipitation maps as lightning indicatorsTitle Text
Marshall, J. S., Radhakant, S.Author Text
Journal of Applied Meteorology, Vol. 17, No. 2, pages 206-12; February 1978.
 McGill Radar Weather Observatory, Macdonald College, Montreal, Quebec,
Canada.
Source Text
atmospheric techniques, lighting, radar measurement,
rain, thunderstorms, lightning indicators,
thunderstorms, rainfall, sferics, radar precipitation
maps
Keyword Text
Radar maps of precipitation at a height of 6 km have been studied for the
thunderstorms of one July  day.  Regions on these maps within which the
intensity level exceeds 30 dBZ (corresponding to a  rainfall rate of 2.8 mm
h/sup -1/) represent thunderstorms, some single-celled and some multi-
celled.   These were found to be the sources of lightning observed (as
"sferics") by a radio direction finder,  frequency 100+or-50 Hz, locates at the







Adaptive Antenna Control System.   <NOTE> Interim Technical Report
No. 2, 25 Dec 76-25  Sep 71
Title Text
Monsen, Peter, Parl, SteenAuthor Text
Technical Report from:  Signatron Incorporated Lexington, Massachusetts.
Report A212-2-ECOM-76-8085-2, 169 pages; February, 1978.
Source Text
directional antennas, adaptive control systems,
tropospheric scatter communications, angle  of arrival,
diversity reception, coupling (interaction), beam
steering, mathematical  prediction, refractive index, S
band, L band, C band, strategic communications, feed
horns, NTISDODXA
Keyword Text
This interim technical report contains a tropospheric system prediction model
which can  be used to predict median path loss, aperture to medium coupling
loss, and 2 sigma  multipath spread. The prediction model is used to
determine design parameters for an  angle diversity system. For a dual
vertical angle diversity system the optimum beam  separation is
approximately 1 beamwidth and the antenna take-off angle relative to the
horizon is approximately « beamwidth for C-band systems and 1/4 beamwidth
for  L-band systems. An analysis of long term variability and the decorrelation
advantage of  angle diversity is presented along with preliminary results.  The
prediction model is used  to compare 3 specific troposcatter system
examples with the result that dual space/dual  angle diversity is superior in
system performance over conventional dual space/dual  frequency diversity.
The dependence of aperture-to-medium coupling loss on carrier  frequency is
also investigated. The turbulent scatter theory used in the model analysis
suggests that conversion of L-band systems to S-band would result in
significant system  improvement.  Further study of available empirical data is






Applications of Advances in Navigation to Guidance and Control.
<NOTE> Conference  proceedings
Title Text
no authorAuthor Text
Advisory Group for Aerospace Research and Development Neuilly-Sur-Seine
(France)  <CODE> 400043, <RN> AGARD-CP-220, pp. 284 p.; February,
1978.
Source Text
inertial navigation, radio navigation, radar
navigation, systems engineering, direction  finding,
range finding, microwave landing systems, symposia, all
weather aviation,  strapped down systems, weapon
delivery, airborne, NATO furnished, AN/ARN-101,
meetings, NTISDODXA
Keyword Text
These Proceedings consist of twenty-two papers contained in the programme
of the  AGARD Guidance and Control Panel Symposium held in Stuttgart,
Germany 10-13 May  1977.  The papers are grouped under the following
session titles: Keynote Session-I:   Improvements in Inertial Navigation
Systems and their Applications -II:  Improvements  in Radar and Radio
Navigation Aids and their Applications -III:  Specific Functions and  System
Concepts-IV: New Major Systems -V: Systems Improvements and Concepts.
A  Technical Evaluation Report on the Symposium is published separately as






Digital spherics incorporated into a weather radar system.Title Text
Ballantyne, E. H. and Radhakant, S.Author Text
18th Preparatory Conference on Radar Meteorology of the Am Meteorology
Society, Atlanta, Georgia, March 28-31, 1978.  Published by Am Meteorology
Society, Boston, Massachusetts, pages 409-412, 1978.  Authors'
Association:  McGill University Montreal, Quebec.
Source Text
radar, meteorologicalKeyword Text
Larsen (1973) and Larsen and Stansbury (1974) found convective precipitation
cores  observed by radar to be the sources of spherics observed by radio
direction finders with  frequency response 100 plus or minus 50 kHz.  The
present paper reports the digital  direction-finding of the spherics, their
recording on the same digital tape as the weather  radar information, and their






Assessment of Needs for Satellite Tracking of Birds and Suggestions for
Expediting a  Program.   <NOTE> Final Report, March 1976 - February
1978
Title Text
Craighead, Jr., F. C.Author Text
Final Report:  Environmental Research Institute, Moose, Wyoming.  Report
NASA-CR-152168, 81 pages; March 1978.
Source Text
birds, experimental design, migration, nimbus 6
satellite, satellite observation, wildlife
radiolocation, harnesses, miniature electronic
equipment, radio transmitters, random  access memory,
telemetry, biotelemetry, NTISNASA
Keyword Text
Equipment development and testing, animal-instrument interphase or
attachment methods,  and the evaluation of various feasibility-tracking
experiments with raptors are described  as well as suggestions for expediting
a future program. Results of animal-instrument  interphases work indicate that
large free-flying birds can be successfully instrumented  with radio packages
comparable in weight to satellite-transmitter packages.  The 401  MHZ
frequency proved satisfactory for a combination of satellite and ground
tracking of  migrating birds. Tests run for nearly a year with the Nimbus 6
satellite and a  miniaturized, one-watt prototype RAMS transmitter produced
encouraging results in  regard to location accuracy, frequency of contact with
satellite and use of whip antennas.  A future program is recommended with







Investigation of  High Frequency Skywave Discrimination Using a Small-
Aperture Antenna Array
Title Text
Edwards, Gilbert S.Author Text
Report No. NPS-62-78-006, Engineer's Thesis, Naval Postgraduate School,
Monterey, California, March 1978.
Source Text
antenna arrays, direction finding propagation,
polarization, skywave discrimination
Keyword Text
Horizontally-polarized waves arriving at elevated angles result in bearing errors
in crossed-loop direction finding systems.  Due to the anisotropic
characteristics of the ionosphere, sky waves (ionospherically-reflected
components) generally have some horizontal polarization.  The feasibility of
using an electrically small crossed-loop antenna array to detect the presence
and relative strength of skywave is investigated.  (Abstract source unknown,






Maximum Likelihood Estimation of the Number, Directions and
Strengths of Point Radio Sources from Variable Baseline Interferometer
Data
Title Text
El-behery, Ibrahim and Macphie, Robert H.Author Text




The optimum estimation of the number, directions, and strengths of multiple
point radio sources is considered when the mutual coherence function of the
sources' radiation is spatially sampled at M baselines by a variable baseline
correlation interferometer.  The measurements are corrupted by the effects of
additive background noise (including receiver noise) and a finite correlation
time.  Statistically approached, the problem is considered as a combination
of parameter estimation and goodness of fit with the maximum likelihood (ML)
principle being the basic criterion used.   First the measurements' probability
density function is derived, assuming the sources' number is known.  Then
the ML estimator (MLE) of the sources' parameters is obtained.  The MLE's
asymptotic optimum  performance (unbiasedness with minimum variance) is
then shown to be achieved when the number of measurements exceeds the
number of sources by a threshold that is small (or zero) for most signal-to-
noise ratios of interest.   Next the number of sources is estimated according
to a likelihood probability that measures the tenability of the MLE associated
with every possible number of sources with respect to the measurements.
The ML number-parameter estimation theory is then put into the form of an
efficient algorithm which proves to be superior when compared to other
processing methods such as Fourier maps.  (Authors' abstract, formal






Theory of edge effects in printed circuits and its applicationsTitle Text
Fialkovskiy, A. T., Krivozubov, B. A.Author Text
Radiotekhnika i Elektronika, Vol.  23, No. 3, pages 502-9.  Translation:
Radio Engineering and Electronic Physics, Vol. 23, No. 3, pages 30-5; March
1978.
Source Text
printed circuits, edge effects, printed circuits,
applications, reactive energy stored, magnetic,
electric, micro strip  structures, transmission EM
waves, MIC
Keyword Text
The theory of edge effects in printed circuits is developed.  It is shown that the
reactive energy stored  at the edge can be both magnetic and electric,
depending on the angle of arrival of a TEM-wave at  the edge of a printed
circuit.  Correspondingly, an equivalent long line should be terminated either
in an inductive or a capacitive reactance.  Applications of the theory to design
of micro strip structures  are discussed.  An experiment is cited which verifies






Wave Transformation at Isolated Vertical Piles in Shallow WaterTitle Text
Hallermeir, Robert J., Ray, Robert E.Author Text
Coastal Engineering Research Center, Fort Belvoir, Virginia.  Report CERC-
TP-78-1, 190 pages; March 1978.
Source Text
water waves, pile structures, hydraulic models, shallow
water, channels (waterways),  transformations,
patterns, height, wavefronts, direction finding, fins,
cylindrical bodies, coastal engineering, wave run up,
NTISDODXA
Keyword Text
This report presents the results of a laboratory investigation of wave height
measurements  at an isolated pile.  The investigation was motivated by the
possibility that wave  transformation near a pile can be used to measure near
shore wave directions.  Twelve  different vertical piles were tested, including






Analysis of direction-finding accuracy of random fields using two-
channel Monopulse systems with  an amplitude indicator
Title Text
Korotkova, V. M., Rybakov, B. S.Author Text
Radioelektronika, Vol. 21, No. 5, pages 38-44; March 1978.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction-finding, signal processing, random
fields, Monopulse systems, amplitude indicator, linear
antennas, amplitude indicators, direction finding
Keyword Text
Results are presented of analyzing the accuracy of direction-finding of random
fields, for four  different Monopulse systems, with linear antennas and
amplitude indicators, for the case of linear and  logarithmic signal processing.
The analysis is carried out on the assumption that the incident angles  for the
regular and the random components do not coincide when the ratio of their
powers is  arbitrary. This assumption considerably extends the usefulness of
the results in applications to  practical direction finding of sources,
propagating through random media, when the scattered field  components are






Display of radar information by the strata methodTitle Text
Matyas, J.Author Text
TESLA Electronics, Vol. 11, pages 3-10, March 1978.  Author employed:
TESLA, Radio Engineering Research Institute, Pardubice, Czechoslovakia.
Source Text
air traffic control, radar data, radar resolution,
radarscopes, brightness, data transmission, radar
echoes
Keyword Text
Increased air traffic density has necessitated elevated requirements in radar
information display,  including the display of cartographic data and coarse
lines given by automatic radio direction  finders, and increased resolution,
accuracy, and brightness.  Three types of information display  are described:
(1) video signal compression, (2) a composite video map displayed in real
time,  and (3) synthetic information display.  The information supplied by
these techniques may be  processed by the strata method which minimizes
the time (or beam path) required for displaying  the coordinates of the points
given.  The time required for display is proportional to the total  number of
steps required to pass over all points in the region defined by the radar range.
This  region is divided into strata by either the method of concentric annuli or






Adaptive Nulling with Multiple-Beam AntennasTitle Text
Mayhan, Joseph T.Author Text




Some of the more prominent features of an Applebaum-Howells type adaptive
nulling processor when used in conjunction with a multiple-beam antenna
operating over the earth field of view at synchronous altitude are discussed.
Incorporation of this scheme with a multiple-beam antenna allows for the use
of a large filled aperture in order to obtain pattern shaping capabilities over a
limited field of view while keeping the number of antenna output ports at a
tractable number.  It also leads to a partial decoupling of the adaptive
feedback loops, a property which can be exploited to provide significant
improvements in the dynamic performance of the control system.  Three
techniques for accomplishing this improved dynamic performance particularly
applicable to multiple-beam antennas are considered.  (Author's abstract,






Fuzing Logic for an Earth-Penetrator Weapon against an Underground
Target.
Title Text
Quinnell, Barbara A.Author Text
Technical Report from:  Harry Diamond Labs Adelphi, Maryland.  Report  HDL-
TR-1827, 43 pages; March, 1978.
Source Text
earth penetrating devices, time delay fuzes, point
initiating fuzes, terminal ballistics,  impact, angle
of arrival, miss distance, geometry aiming, NTISDODXA
Keyword Text
A model is developed for the fuzing logic required for an earth-penetrator
weapon (EPW)  Given missile guidance parameters and collateral damage
constraints as initial conditions,  further necessary parameters for defining a
fuzing algorithm are derived from a geometric  analysis of possible
trajectories.  Then the fuzing logic for such a weapon is determined  for both
linear and nonlinear underground trajectories. Assuming the missile remains
underground after impact, several fuzing logic criteria are given, depending on






Modular program of equipment for communication, monitoring and
reconnaissance in the frequency  range of 10 kHz to 1 GHz
Title Text
Renkert, V.Author Text
AEG-Telefunken, Ulm, West Germany. Nachrichtentechnische Zeitschrift,
Vol. 31, No. 3, pages 177-81; March 1978.
Source Text
radio direction-finding, radio receivers, radio
navigation receivers, direction finders, exciters,
automatic systems, communication, monitoring,
reconnaissance,  modular equipment
Keyword Text
Presents a new, modular generation of equipment, which includes receivers,
direction finders and  exciters.  With this program of equipment, the so called
"Bausteinprogramm" (type family 1200), one  can realize mobile and
stationary, partly and completely automatic systems for communication,
monitoring and reconnaissance in the frequency range 10 kHz to 1 GHz.
Following the description  of the intentions as well as of the essential







The D.R.C.S. Acoustic Sounding Facility at Edinburgh Airfield.Title Text
Tresidder, T. N.Author Text
Technical Report from:  Electronics Research Lab., Adelaide (Australia).
Report ERL-0054-TR, 76 pages; March 1978.
Source Text
wind shear, aviation safety, acoustic measurement,
Doppler systems, electronic  equipment, performance
(engineering), parameters, airports ,foreign
technology, acoustic sounding, velocity profiles, lower
atmosphere, acoustic  antennas, Monopulse equipment,
monostatic equipment, NTISDODXA
Keyword Text
The DRCS acoustic sounding facility at Edinburgh Airfield has been developed
to  enable the simultaneous comparison of the ability of three acoustic
sounding techniques  to measure wind velocity profiles in the lower
atmosphere. The three techniques are  monostatic Doppler, bistatic Doppler
and angle-of-arrival operation. The antenna  configuration, electronic






Low Altitude Optical Altimeter.Title Text
Van Buskirk, Lyman F.Author Text
Patent:  Department of the Navy Washington D C.  Report PAT-APPL-702
541-Patent-4 081 214, 5 pages; March, 1978.
Source Text
patents, altimeters, low altitude, ultraviolet
radiation, PAT-CL-356-4, ultraviolet altimeters, NTISGPN
Keyword Text
The patent relates to a low altitude optical range finder for measuring the
range from an  aircraft or other vehicle to the sea, ground terrain or other
object.  A source of narrow  beam ultraviolet light is attached at one point on
the vehicle and illuminates the object.  An electromagnetically deflecting
image intensifier and photo diode array combination is  attached to another
point of the vehicle (remote from the first point) for measuring the  angle of







Studying the effect that obstacles have on the directional characteristics
of an antenna
Title Text
Vinokurov, V. I., Korobko, I. E., Pogodin, A. A.Author Text
Radioelektronika, Vol. 21, No. 3, pages 60-3; March 1978. Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
antenna radiation patterns, modeling, radar antennas,
radio direction-finding, scanning antennas, directional
characteristics, cylindrical obstacles, polar diagram,
radar search antenna, optical models,  distortion, DF
antenna
Keyword Text
Examines the effect of cylindrical obstacles on the polar diagram of a radar
search antenna.  The  results are given of an analytical study of the problem,
together with photographs and curves obtained  from optical models.  The
distortion of the field is analyzed in relation to the sizes and positions of  the
obstacles.  The investigation showed that optical modeling is a simple,







Modeling of VLF ducts in the plasma sphere.Title Text
Bernhardt, P. A. and Park, C. G.Author Text
AGARD Conference Proceedings, No. 238, Operator Model of the Aerospace
Propagation Environment, Published, 1978.  Paper presented at a Meeting of
the Electromagnetics Wave Propagation Panel, Ottawa, Ontario, April 24-28
1978.  Available from NTIS, Springfield, VA. (ISSN 0549-7191)   Authors'
Association:  Stanford University, California.
Source Text
radio transmission, propagation in ionosphere,
electromagnetic waves, propagation in  ionosphere
Keyword Text
Numerical simulations of the ionosphere and proton sphere have been used to
investigate  diurnal and seasonal variations in magnetospheric plasma density
enhancements capable  of ducting VLF (whistler-mode) radio waves.  During
winter and equinoxes, VLF ducts  may extend down to 300 km altitude at
night, but usually terminate above 1800 km  during the day.  In summer,
ducts terminate above 1000 km altitude at all local times.   The duct
termination height affects the angle-of-arrival, and the signal strength of






Lightning direction display (transmission line maintenance crew safety)Title Text
Blais, R., Belanger, J.Author Text
Electric Power Systems Research, Vol. 1, No. 2, pages 167-71; April 1978.
Electronics & Control Systems Department, Hydro-Quebec Institute of
Research, Varennes Quebec, Canada.
Source Text
lightning protection, maintenance engineering,
meteorology, personnel, power transmission lines,
radio direction-finding, safety transmission lines,
safety, maintenance crew, electrical storms, isolated
regions, short term  meteorological information, radio
lightning direction finder, lightning direction display
Keyword Text
For good operation of electrical energy transmission lines and safety of the
line maintenance crew  it has proved very useful to be well informed about
incoming electrical storms.  In some isolated  regions short term
meteorological information is not available; in order to compensate for this
deficiency a relatively simple radio lightning direction finder, which is low in
cost and occupies little  space, was developed at IREQ in close collaboration
with specialists from McGill University  meteorological center.  The results
obtained suggest that this equipment will be extremely useful in  remote






Interference from pocket calculators in aircraftTitle Text
Ferrett, N. A. and Jackson, G. A.Author Text
Conference on Electromagnetic Compatibility, Guildford, Surrey, England,
April 4-7, 1978.  Conference Proceedings published by IERE, London, UK.,
(A79-52876 24-32), pages 303-309, 1978.  Authors' Association:  Ministry of
Defense, Civil Aviation Authority, London, England; Electrical Research
Association, Ltd., Leatherhead, Surrey, England
Source Text
airborne/spaceborne computers, avionics, calculators,
electromagnetic interference, noise  generators,
onboard equipment, flight hazards, flight tests, light
aircraft,  radio direction finders
Keyword Text
The potentially interfering characteristics of pocket calculators used in civil
aircraft are studied.   The paper also describes the qualitative tests which
were made in several light aircraft and in  close proximity to avionic equipment
undergoing bench tests.  In large civil aircraft, the  operation of calculators at
normal crew or passenger positions is very unlikely to disturb the  aircraft
equipment.  However, in light aircraft, particularly those with plastic or fabric
fuselage  sections, the possibility of interference with the ADF should be







The use of beam direction finders in optical communication linesTitle Text
Gabeskiriia, G. M.Author Text
Radiotekhnika, Vol. 33, pages 60-65,  April 1978.Source Text
atmospheric turbulence, bearing (direction), light
beams, optical communication, anisotropic  media,
crystal optics, electrooptics, random processes,
trajectory analysis
Keyword Text
Ways of increasing the efficiency of an optical communication system under
conditions of  atmospheric turbulence are examined.  An examination of the
angular characteristics of  anisotropic electrooptical crystals leads to the
suggestion that this sort of crystal is suitable for  use as the direction-finding
sensor of an optical communication system.  A self-adaptive  electrooptical
system (based on anisotropic ADP or LIN63 crystals) of beam direction






The use of beam direction finding in optical communications linesTitle Text
Gabeskiriya, G. M.Author Text
Radiotekhnika, Vol. 33, No. 4, pages 60-5.  Translation: Telecommunications
and Radio Engineering, Part 2 (Radio Engineering), Vol. 33, No. 4, pages 87-
91; April 1978.
Source Text
optical communication, optical links, beam direction
finding, optical communications lines, guidance
systems, atmospheric channel,  radiation propagation
trajectory, atmospheric turbulence
Keyword Text
The problems involved in constructing guidance systems for optical
communications lines in an  atmospheric channel when the radiation







Initial results from a tracking receiver direction finder for whistler mode
signals
Title Text
Leavitt, M. K., Carpenter, D. L., Seely, N. T., Padden, R. R., Doolittle, J.
H.
Author Text
Journal of Geophysical Research, Vol. 83, No. A4, pages 1601-10; 1 April
1978.  Radioscience Laboratory, Stanford University, Stanford, California.
Source Text
atmospheric measuring apparatus, atmospheric
techniques, ionospheric electromagnetic wave
propagation, magnetospheric electromagnetic wave
propagation, radio direction-finding, radiowave
propagation, tracking systems, whistlers, tracking
receiver direction finder, VLF whistler mode signals,
Roberval, Canada, natural whistlers,  outer plasma
sphere, ionospheric exit points, whistler mode signal
path endpoints, direction finding  signal processor,
magnetosphere, signal arrival bearing, Siple VLF
transmitter signals, 1975 July to  August
Keyword Text
A new apparatus combining a tracking receiver and a direction-finding signal
processor for  observation of VLF whistler mode signals is described.  In July-
August 1975 the new field tested at  Roberval, Canada (L approximately=4).
Observations were made on natural whistlers and emissions  and on signals
from the Siple, Antarctica, VLF transmitter.  On the basis of the initial data
sets it is  found that whistler mode signal paths in the outer plasma sphere
have ionospheric exit points that can  frequently be resolved to within a region
30-40 km on a side.  The apparent whistler mode signal path  endpoints are
relatively close to the ionospheric projections of the field lines along which the
wave  energy propagated, within 50-100 km (in the north-south directions).
Bearings of Siple transmitter  signals show an apparent concentration to the






Investigation of the azimuth indication on reception of coherent ground
and space waves on a  Watson-Watt direction finder with vertical crossed-
loop aerial
Title Text
Lertes, E., Wagener, J.Author Text
Fachhochschule, Wiesbaden, West Germany. Messen & Pruefen, Vol. No. 4,
pages 210-11; April 1978.
Source Text
antenna theory, loop antennas, radio reception,
receiving antennas, azimuth indication, goniometers,
coherent ground wave, radio reception, coherent sky
wave, Watson  Watt direction finder, vertical crossed
loop antenna
Keyword Text
Examines theoretically and experimentally the suitability of a crossed-loop
aerial for superposed  coherent ground and space waves at the critical
distance.  The azimuths of Radio Moscow and Radio  Denmark were
determined.  Using 3 crossed-loop aerial goniometers, the ground wave can
be  separated from the space wave.  A Plath SFP 7000 automatic line-of-sight






Direction-Finding Array of Crossed Dipoles.   <NOTE> Patent ApplicationTitle Text
Miller, Harry B.Author Text
Patent:  Department of the Navy, Washington, D.C.  Report PAT-APPL-895
838, 22 pages; April 1978.
Source Text
patent applications, dipoles, hydrophones, underwater
acoustics, acoustic equipment,  direction finding,
electronic equipment, signal processing, hydrophone
arrays, NTISGPN
Keyword Text
This patent application relates to a direction-finding array system which uses
a plurality  of hydrophones in a crossed dipole configuration and a phase-
detection system. It is  basically a time-of-arrival (TOA) system which is
modified to act like a phase-detection  system and is able to share much of






Digital data processing applied to HF DF by phase measurementTitle Text
Miron, D. B.Author Text
Canadian Electrical Engineering Journal, Vol. 3, No. 2, pages 34-8; April
1978.  Hermes Electronics Limited, Dartmouth, NS, Canada.
Source Text
computer aided analysis, radio direction-finding,
signal processing, HF DF, phase measurement, sensor
phase measurements, digital data processing
Keyword Text
Presents some numerical methods for extracting wave direction from sensor
phase measurements.   A single ring circular array is considered.  Some
discussion of optimality is given.  RMS error due  to measurement noise is
derived.  A simulation program is described and some results of its exercise







An Investigation into the Use of Cepstral Analysis in the Decomposition
of Ocean  Waves.
Title Text
Morris, Donald EdwardAuthor Text
Master's Thesis:  Naval Postgraduate School ,Monterey, California. 126
pages; April 1978.
Source Text
Ocean waves, Cepstrum technique, Height, Power spectra,
Algorithms,  Decomposition,  Angle of arrival,
Reflection, Coefficients, spectrum analysis, Ocean
models, Breakwaters, Fast Fourier transforms, Computer
programs, Theses, CSAP computer program, NTISDODXA
Keyword Text
Cepstral analysis decomposition techniques work extremely well with the
pulse-shift P-M  generated combined wave model and not so well with the
forward-shift PM generated  combined wave model.  Problems exist with
identification of delay time as well as with  decomposition of the combined
wave when Cepstral analysis techniques are applied to  P-M generated wave-
models which vary tau and/or the reflection coefficient, alpha, as  a function of
frequency. More research is required before this decomposition technique
can be successfully applied to real-world ocean waves.  It may never work for
decomposition of combined waves for which the reflected wave frequency
information  is altered by the structure and no longer is the same as the
incident wave, such as occurs  with shorelines and many breakwaters. Of the
three cepstrum types examined, the power  cepstrum is the best indicator of
delay time between incident and reflected waves. The  phase cepstrum does
not seem to offer much information other than reinforcement or  possible






Digital data processing applied to HF DF by phase measurement.Title Text
Niron, D. B.Author Text
Canadian Electrical Engineering Journal, Vol. 3, No. 2, pages 34-38, April
1978.  Hermes Electron Limited, Dartmouth, NS, Canada.
Source Text
radio direction finding, computer simulation, phase
meters, antennas, phased arrays,  data processing
Keyword Text
This paper presents some numerical methods for extracting wave direction
from sensor  phase measurements.  A single ring circular array is considered.
 Some discussion of  optimality is given.  RMS error due to measurement
noise is derived.  A simulation  program is described and some results of its







GEO-SPIN (Trademark) Precision Inertial Survey.   <NOTE> Contract
Report .
Title Text
Roller, Jr, Richard H.Author Text
Honeywell Incorporated, Avionics Division, St Petersburg, Florida. Report ETL-
0135, 453 pages; April 1978.
Source Text
gyroscopes, geodetic surveys, inertial navigation,
navigation computers,  accelerometers, trucks,
direction finding, electrostatic fields, computer
programs,  errors, accuracy, thermal stability,
electrostatic suspension gyroscopes, Minicomputers,
NTISDODXA
Keyword Text
A surveying feasibility system was assembled using a modified Honeywell
GEANS  Airborne Navigation System utilizing Electrostatically suspended
gyros. The system  utilized a conventional mini-computer and was mounted in
a truck. The unit was then  used to survey at St. Petersburg, Florida and at
White Sands, New Mexico.  This test  program showed performance of one
meter with the denfification of several error source  in the software area,







A Close Approach HF D.F. System for Tactical Use Especially in Heavily
Timbered Areas
Title Text
Treharne, R. F.Author Text
Technical Memorandum ERL-0011-TM, AR-C01-189, Department of Defense,
Defense Science and Technology Organization, Electronics Research
Laboratory (Postal Address:  Chief Superintendent, Electronic Research
Laboratory, Box 2151, G.P.O., Adelaide, South Australia, 5001, April 1978.
Source Text
high frequencies, direction finding, loop antennas,
direction finding stations, mobile equipment
electromagnetic wave transmission
Keyword Text
The distance factor is of great importance in setting the accuracy and target
density of close approach HF D.F. systems.  Several methods of operational
deployment are discussed.  The attenuation off the forest wave, interference
produced by the skywave and the sensitivity of simple aerials are discussed.
A spaced loop system would have advantages at night in reducing skywave
effects.  Various aspects of the performance of such systems are discussed.
It is concluded that the most practical system which could be put into the
field quickly could be vehicle mounted.  In heavily timbered areas, it would
have an accuracy of 250 m on daytime tasks at ranges of the order of 5 km.
Range at night would be limited to less than 3 km, although there is some
prospect of improving this by using time of arrival selection technique.
(Abstract taken from author's summary, technical report, English language,






A Close Approach HF D.F. System for Tactical Use Especially in Heavily
Timbered  Areas.   <NOTE> Technical Memo.
Title Text
Treharne, R. F.Author Text
Electronics Research Lab Adelaide (Australia).  Report ERL-0011-TM, 12
pages; April 1978.
Source Text
radio direction finders, direction finding stations,
loop antennas, ground stations,  radiation attenuation,
sky waves, radio frequency interference, ground
vehicles, high  frequency, range (distance), mobile,
Australia, time of arrival, direction finding, forest
land, NTISDODXA
Keyword Text
The distance factor is of great importance in setting the accuracy and target
density of  close approach HF D.F.  systems. Several methods of operational
deployment are  discussed.  The attenuation of the forest wave, interference
produced by the skywave and  the sensitivity of simple aerials are discussed.
A spaced loop system would have  advantages at night in reducing skywave
effects. Various aspects of the performance of  such systems are discussed.
It is concluded that the most practical system which could  be put into the
field quickly could be vehicle mounted. In heavily timbered areas, it  would
have an accuracy of 250 m on daytime tasks at ranges of the order of 5 km.
Range at night would be limited to less than 3 km, although there is some







Factors Governing the Characteristics of Systems for Short Distance HF
Target  Location.   <NOTE> Technical Memo.
Title Text
Treharne, R. F.Author Text
Electronics Research Lab Adelaide (Australia).  Report ERL-0010-TM, 12
pages; April 1978.
Source Text
radio direction finders, position finding, ionospheric
propagation, angle of arrival, vertical orientation,
antennas, short range (distance), high frequency,
accuracy,  standoff, errors, airborne, Australia,
vertical antennas, direction finding, NTISDODXA
Keyword Text
The accuracy of direction finders depends critically on the distance to the
target, a prime  factor which must be taken into account when solutions to
direction finding problems are  sought. Comparisons are made between






A review of recent equatorial amplitude scintillation observationsTitle Text
Aarons, J.Author Text
Conference:  Symposium on Beacon Satellite Measurements of
Plasmaspheric and Ionospheric Properties, Florence, Italy, May 22-2 1978,
Conference Proceedings published by Consiglio, Nazionale dllie Ricerche,
Florence, Italy, (A80-22076 07-46), pages 30-1 to 30-14, 1978.  Author's
Association:  USAF, Geophysics Laboratory, Bedford, Massachusetts
Source Text
equatorial atmosphere, ionospheric propagation,
satellite transmission, scintillation, spacecraft
communication, magnetic effects, periodic variations,
power spectra, solar flux
Keyword Text
A radio signal traversing the ionosphere will be modified by the medium, due
to the presence  of irregularities with wavelengths ranging from a few meters
to several kilometers.   Scintillations or fluctuations in received signal level are
variations of amplitude, phase,  polarization, and angle of arrival, produced
when the waves pass through electron density  irregularities.  In the present






Application of Moment Method to Large Cylindrical Reflector AntennasTitle Text
Azarbar, B. and Shafai, LotfollahAuthor Text




For a cylindrical reflector, illuminated by a line source, the induced surface
current is assumed as the sum of the physical optics and an unknown
difference current.  This difference current is then found by an application of
the moment method.  It is shown that such an assumption increases the
accuracy of the computations and reduces the required computer time.






Variance and spectra of angle-of-arrival and Doppler fluctuations caused
by ionospheric scintillation
Title Text
Crane, R. K.Author Text
Journal of Geophysical Research, Vol. 83, No. A5, pages 2091-102; 1 May
1978.   MIT, Lincoln Laboratory, Lexington, Massachusetts.
Source Text
Doppler effect, ionospheric electromagnetic wave
propagation, radiowave propagation, scintillation,
Doppler fluctuations, ionospheric scintillation,
variance, spectra, theoretical model, Rytov
approximation, power law power spectrum model, electron
density fluctuations, irregularity region,  150 MHZ,
400 MHZ, VHF, UHF, arrival angle observations
Keyword Text
The variance and spectra of angle-of-arrival and Doppler fluctuations have been
estimated by using  150- and 400-MHZ transmissions from the low-orbiting
US Navy navigation satellites observed at  the Millstone Hill radar facility.  A
theoretical model for the variance and spectra was also  constructed by using
the Rytov approximation and a power law power spectrum model for the
electron density fluctuations.  The model provided a means for the estimation
of both the axial ratio  and the location of the lower edge of the irregularity
region, using only angle-of-arrival and Doppler  observations made at a single







Increasing the sensitivity gain of an ultra short-wave FM-receiverTitle Text
Gurtovykh, V. T., Volikov, G. L., Evstratov, V. M., Poliashov, E. V.Author Text
Radiotekhnika, Vol. 33, pages 103-106, January 1978.  Moskovskaia
Nauchno-Tekhnicheskaia Konferentsiia Moscow, USSR, May 12, 1976.
Source Text
antenna design, frequency modulation, loop antennas,
miniature electronic equipment, radio  receivers, very
high frequency, radio equipment, circuit diagrams,
magnetic circuits,  microelectronics, power gain, radio
direction finders, RLC circuits, sensitivity
Keyword Text
A comparative study is presented of magnetic antennas and loop antennas in
order to determine  which of these types of antennas will lead to higher
sensitivity in a semiconductor  microelectronic FM-receiver for the ultra short-
wave range.  It is shown that a loop antenna  applied to a miniature
transportable direction-finding FM-receiver achieves a sensitivity gain  of about
20 dB over a magnetic-antenna receiver.  This gain is attained by using an






Reactively Controlled Directive ArraysTitle Text
Harrington, Roger F.Author Text




The radiation characteristics of an N-port antenna system can be controlled
by impedance loading the ports and feeding only one or several of the ports.
Reactive loads can be used to resonate a real port current to give a radiation
pattern of high directivity.  The theory of resonance is extended to include
complex port currents and impedance loads.  The initial design of an array is
obtained by resonating a desired port current vector, which is then improved
by an optimum seeking univariate search method.  The direction of maximum
gain can be controlled by varying the load reactances.  Several numerical
examples are given for a circular array of seven dipole elements.  (Author's





May - JuneMonth Text
Effects of the inhomogeneous background on radiation propagating
through turbulent planetary  atmospheres
Title Text
Haugstad, B. S.Author Text
Radio Science, Vol. 13, No. 3, pages 435-40; May - June, 1978.  Center
Radar Astronomy, Stanford University, Stanford, California.
Source Text
electromagnetic wave propagation, occultations,
planetary atmospheres, radiative transfer, space
vehicles, stars, turbulence, inhomogeneous background,
turbulent planetary atmospheres, spacecraft occultation
experiments,  EM radiation propagation, first order log
amplitude, weak scattering wave optics results, first
order  phase, second order phase, second order arrival
angle, stellar occultation, intensity fluctuations
Keyword Text
Weak scattering, wave optics results are given for the first-order log-amplitude
and phase, and for  the second-order phase and angle of arrival, of radiation
propagating through a turbulent planetary  atmosphere.  The analytical results
include the effects of coupling to the inhomogeneous background  upon which
the turbulence is superimposed.  Such coupling significantly affects signal
characteristics  in stellar and spacecraft occultation experiments in contrast







Analysis of the accuracy of the direction finding of random fields by
means of two-channel  Monopulse systems with amplitude meters
Title Text
Korotkova, V. M., Rybakov, B. S.Author Text
Radioelektronika, Vol. 21, pages 38-44, May 1978.Source Text
Monopulse radar, radio direction finders, random
signals, signal measurement, accuracy-channels  (data







Two-Dimensional Computations of Obliquity Effects on the Penetration
Process.  <NOTE> Final Technical Report
Title Text
Kucher, V.Author Text
Technical Report from:  Army Armament Research and Development
Command, Ballistics Research Laboratory, Aberdeen Proving Ground
Maryland.  Report  ARBRL-TR-02064-AD-E430 054, 143 pages; May 1978.
Source Text
terminal ballistics, hyper velocity impact,
penetration, computerized simulation,  hydrodynamic
codes, computations, dynamic pressure, peak values,
deformation,  plates, steel, rods, copper, angle of
arrival, targets, shaped charges, two dimensional,
computer graphics, NTISDODXA
Keyword Text
A two-dimensional computer study, simulating the oblique impact of a copper
rod on a  steel target, was made of the edge-on impact of a semi-infinite
copper plate on an infinite  steel plate. The obliquity angles included 0, 45,
60, and 75 deg.  Obliquity effects are  noted in the pressure peaks,







Find the emitter fast with monopulse methodsTitle Text
Lipsky, S. E.Author Text
Electronic Systems Division, General Instrument Corporation, Hicksville, New
York.  Microwaves, Vol.17, No. 5, pages 42-3, 46-8, 52-3; May 1978.
Source Text
radar antennas, radar receivers, radio direction-
finding, Monopulse detection, phase comparison system,
amplitude comparison system, radar warning  receiver,
radar antennas
Keyword Text
Deals with the design of radar warning receivers, making use of the
advantages of Monopulse  detection.  Amplitude and phase-comparison







Null Steering Antenna.  <NOTE> Patent ApplicationTitle Text
Marner, G., Marchand, N.Author Text
Patent:  Department of the Army, Washington, DC. Report PAT-APPL-904
366, 28 pages; May 1978.
Source Text
patent applications, steerable antennas, suppressors,
radio frequency interference, phased  arrays, angle of
arrival, quality null steering, interference
suppressors, amplitude adjustments, NTISGPA
Keyword Text
Where there is a difference in the angle of arrival between desired incoming
signals and  interfering signals, the reception of the desired signals is
maximized by the creation of  nulls in the direction of the interfering signals. A
high quality receiving (or  transmitting) beam is formed by a one-time
calculation of the proper phase or amplitude  adjustment required to create a
null in the direction of each interfering signal. The  antennae are then






Experimental Evaluation of an Array Technique for Zenith to Horizon
Coverage
Title Text
Mavroides, William G. and Mailloux, Robert J.Author Text




An experimental study of a new array concept with application to providing
low cost efficient antennas with hemispherical coverage for aircraft to satellite
communication links is described.  The combined array-surface wave antenna
consists of 64 waveguide elements scanned conventionally except at endfire.
At endfire the array is shorted to become a corrugated surface-wave antenna
and excited by an eight-element feed to provide a directional beam near the
horizon.  The array is rotated to give hemispherical coverage.  (Authors'






A Model for Aerial Surveillance of Moving Objects When Errors of
Observation Are  Multi-Variate Normal.
Title Text
Olkin, Ingram, Saunders, Sam C.Author Text
Technical Report from:  Department of Statistics, Stanford University,
California. Report TR-189, 27 pages; May 1978.
Source Text
aerial reconnaissance, tracking, multivariate analysis,
mathematical models, variance,  matrices (mathematics),
radar tracking, stochastic processes, errors,
estimates,  direction finding, maximum likelihood
estimation, NTISDODXA
Keyword Text
This paper presents a general theorem on the invariant behavior of a certain
function of  a matrix. It then shows the importance of this result principally by
using it to derive  properties of certain maximum likelihood estimates which
arise when considering  problems such as the location of a moving object
being surveyed from a moving  observatory when all data on location are
subject to stochastic error. This problem is  important in tracking objects
either from an observatory satellite or from a transport  plane bearing ground






Adaptive Cascade Networks for Deep NullingTitle Text
White, Warren D.Author Text




Although the analogy between array antennas and tapped delay line filters is
well established, there is nothing in antenna theory that is quite the same as
the simple cascade connection  of two or more filter sections.  By applying
adaptive techniques, however, it is possible to set up a cascade beam
forming network having most of the advantages of the cascade filter
connection.   In particular, it is possible to provide deep nulls for the
suppression of powerful jammers despite the presence of unavoidable errors
in the parameter settings.  Our calculations indicate that a subsidiary
advantage is the fact that the cascade network will settle more rapidly than a
conventional adaptive network when the eigenvalues are widely separated.






Direction-finding receiver for the 80 m bandTitle Text
Brenndorfer, H.Author Text
Funkschau, Vol. 50, No. 13, pages 625-8; 16 June 1978.Source Text
radio direction-finding, radio receivers, mechanical
construction, miniature direction finder, varicap
tuning, direction finding receiver, electrical
construction
Keyword Text
Describes the electrical and mechanical construction of a miniature direction
finder with varicap  tuning, using 2 ICs, 3 transistors and 3 ceramic filters.







Detailed Performance Testing of the AN/MRD-18 and Two Candidate DF
Systems for the U.S. Marine Corps
Title Text
Guion, W. G. and Millington, T. A.Author Text
Final Report for Subcontract 14339, SwRI Project 16-5242, prepared for SRI
International, Menlo Park, CA, June 1978.
Source Text
Keyword Text
Southwest Research Institute conducted detailed performance tests on three
DF sets at its laboratories in San Antonio, Texas.  The units tested were an
AN/MRD-18 supplied by the U.S. Marine Corps, a Model 9880/8640 DF set
supplied by Watkins-Johnson Company, and a Model DFS-15 DF set
supplied by Electromagnetic Systems Laboratories, Inc. (ESL) identical tests
were performed on all three sets: DF accuracy, DF repeatability, sensitivity,
co-channel interference susceptibility, adjacent channel interference
susceptibility, and extended frequency range DF accuracy (if appropriate).  A
description of the tests performed is given in Appendix A.  The tests were
performed at the antenna test site shown in Figure 1.  The DF system under
test (the AN/MRD-18 in a stand-alone mode is shown) was placed on a
ground level pedestal.  The pedestal was rotated to provide any given direction
of arrival and was continuously rotated to obtain 0º to 360º calibration curves.
When making calibration curves, bearing results from the DF set along with
data giving the position of the platform (from which the actual relative bearing
to the target transmitter can be computed) were sent to the microprocessor
controlled calibration system shown in Figure 2.  The microprocessor
monitored the pedestal position and every 2º recorded the calibration data on
both an X-Y recorder and a magnetic tape unit.  The calibration curves from
the X-Y recorder are given in Section II of this report, while the format of the
magnetic tape data is given in Appendix B.  SwRI will hold these magnetic
tapes until requested to either ship or process them.  No processing of the
tapes to provide reduced data such as mean and standard deviation was
funded under this contract.  In discussing the performance of the three DF
sets, the data will be judged against state-of-the-art DF equipment which
Southwest Research Institute has tested in the recent past.  Thus, such
terms as "poor," "good," and "excellent" mean the equipment parameter
judged is well below, slightly below, or equal to (respectively) the values
considered state of the art.  Comments of a general nature are based upon
the experiences SwRI has had during 25 years of direction finder research
and development.  All three DF sets operated reasonably well during the
detailed tests, but all three had one or more failures during the test period.
The failures were either correctable or could be "worked around," thus
Abstract Text
allowing complete data to be taken on each system.  The DF systems
performed approximately as expected with few unexpected results occurring.
As was expected, the digital DF systems (supplied by Watkins-Johnson and
ESL) were significantly easier to operate than the MRD-18.  Also, the effect of
polarization on DF accuracy was less on the two commercial equipments
(especially the Watkins-Johnson unit) than was measured on the MRD-18.
Sensitivities were somewhat better than expected and the Watkins-Johnson
set's adjacent channel interference susceptibility was worse than expected.
Personnel from the Marine Corps, Watkins-Johnson, and ESL were
cooperative and helpful, thus allowing the tests to be completed successfully
on time, even though equipment failures and delivery problems had occurred.
Because of the problems that occurred during the tests, more man hours
were expended in the execution of the detailed tests than was anticipated.  In
spite of this, the testing was completed on schedule and the equipments
returned in time for the operational tests.  Engineers from Southwest
Research Institute witnessed the operational tests conducted on the Watkins-
Johnson and ESL DF sets at Camp Lejuene, North Carolina in May 1978.
During these visits, the engineers observed and made comments as
appropriate concerning test procedures and equipment operation.  Since the
engineers were there in a consulting role only, no data from those tests is
reported here.  The results of the operational tests will be reported internally
by the Marine Corps.  (Abstract taken from authors' introduction, technical





Technique for assessing the bearing accuracy of distant h.f. transmittersTitle Text
Jones, T. B. and Spracklen, C. T.Author Text
Journal:  Proceedings of the Institution of Electrical Engineers, Vol. 125, No.
6, pages 469-73; June 1978.  (ISSN 0020-3270)  Authors' Association:
Department of Physics, University of Leicester, Leicester, UK.
Source Text
Doppler effect, ionospheric electromagnetic wave
propagation, radio direction-finding, radiowave
propagation, bearing accuracy, ionosphere, Doppler
frequency shifts, distant HF transmitters, difference
Doppler  technique
Keyword Text
Traveling irregularities in the ionosphere can produce large errors in the
measured bearings of  distant hf transmitters.  By utilizing the small Doppler
frequency shifts produced in the received  signal during these events, periods
containing errors can be recognized.  A "difference Doppler"  technique is
described that can assess the accuracy of' the bearings measured for any
transmitter of  unknown location.  The performance of the system for a wide
range of ionospheric conditions,  including multimode, is described.
Examples of the improvements obtained in bearing accuracy and  variance






Determination of the universal dependence of the structural turbulence
coefficient on  height in the surface layer.
Title Text
Kovadlo, P. G.Author Text
Acad of Sci of USSR, Sib Inst of Terr Magn, Izvestiya Akademii Nauk SSSR,
Fizika Atmosfery i Okeana, Vol.14, No. 6, pages 607-613, June 1978.
Source Text
atmospheric optics, light refractionKeyword Text
A universal dependence of the structural turbulence coefficient on dimension
less height  is determined from experimental data obtained from synchronous
measurements along  a horizontal profile of fluctuations in the angle of arrival
of light from a point source and  fluctuations in the meteorological
characteristics.  The results of observations are in  satisfactory agreement
with those calculated on the basis of the theory of atmospheric  surface layer






VHF direction finder studies of lightningTitle Text
MacClement, W. D., Murty, R. C.Author Text
Journal of Applied Meteorology, Vol. 17, No. 6, pages 786-95; June 1978.
Department of Physics, University  of Western Ontario, London, Ontario,
Canada.
Source Text
atmospheric techniques, atmospherics, lightning,
thunderstorms, VHF direction finder studies, lightning,
thunderstorms, atmospherics
Keyword Text
The directions in which VHF pulses are received from thunderstorms are
measured at the rate of over  600 s/sup -1/ with elapsed time also stored
every 10 ms during bursts.  This provides detailed  information regarding the
sequence of directions to an accuracy of +or-5 degrees for direction and  +or-
3 ms for time of occurrence.  VHF pulses from small bursts from the same
direction show an  initial spreading in time and a bunching effect toward the
end.  Three-dimensional (azimuth,  elevation and time) pictures of VHF
emissions from small bursts were obtained.  An example is given  showing
wide ranging multiple flashes, together with evidence that the directions of






A Tracking Performance Study of Large Dimensioned Target through an
Optical Sight.
Title Text
Morgillo, Michael LucianoAuthor Text
Master's Thesis:  Georgia Institute of Technology, Atlanta. 76 pages; June
1978.
Source Text
optical tracking, optical sights, experimental design,
angle of arrival, visual perception,  display systems,
bivariate analysis, normal distribution, target
acquisition, error analysis,  performance (human),
error analysis, correlation techniques, sizes
(dimensions), theses ,NTISDODXA
Keyword Text
There have been many tracking studies performed throughout the years in
laboratories  where a subject is required to track a point on some form of
visual display. Very few  studies have been performed in the field environment
with larger than point type targets.  The purpose of this study was to
determine the magnitude and distribution of error  when tracking the
unmarked center of mass of a large diameter circular target and  eventually to
compare these errors to those found in the tracking of a circular target  with a
marked aim point at the center of mass. The results show that the distribution
 of error did change as a function of visual angle. As visual angle increased,
the  distribution of error tended to change from what appeared to be a uniform
distribution  to a distribution that had the tendency to peak. This was
illustrated in the frequency  histograms and verified using the aforementioned
statistical tools. The standard  deviation of tracking error was approximately
57 percent larger using targets without  marked aim points compared to
targets with marked aim points. There was a slight  decrease in standard
deviation of error as targets become larger; however, this trend was  not






Controlling the direction-finding sensitivity of optoelectronic systems
with a symmetrical input
Title Text
Mukhamedyarov, R. D., Kharisov, R. I.Author Text
Optiko-Mekhanicheskaya Promyshlennost, Vol. 45, No. 6, pages 5-7,
Translation:  Soviet Journal of Optical Technology, Vol. 45, No. 6, pages 341-
3; June 1978.
Source Text
optical information processing, optoelectronic devices,
redundancy, sensitivity, symmetrical input,
optoelectronic systems, structural redundancy,
discrimination curve, impulse  spatial weighting
function, nonlinearity, direction finding sensitivity
control
Keyword Text
The possibility of controlling the direction-finding sensitivity of optoelectronic
systems achievable  because of structural redundancy (the introduction of a
second channel), with an output on a given  discrimination curve, for example,
with a broadened linear zone by varying the impulse spatial  weighting
function and the introduction of a nonlinearity in each channel is examined,
along with the  choice of the magnitude of the displacement between the






Properties of a Pseudo-Random SSB-Modulated SignalTitle Text
Rice, D. W.Author Text
Technical Memorandum 1978-6, Communications Research Center, Ottawa,
Canada, 26 June  1978.
Source Text
Keyword Text
In a recently reported experiment, it was noted that amplitude modulation on
the transmitted signal, together with intermodal time delays, can play a role
similar to ionospherically-imposed amplitude fading in observations of wave
planarity over a receiving antenna array.  The principal difference is that the
time scales of the two phenomena are quite different.  In another
memorandum, the probability distribution function for the RMS phase
deviation across an antenna aperture was derived for the case in which there
are two modes whose amplitudes are described by Rayleigh probability
density functions.  A Rayleigh-fading model is commonly used to represent
the ionospheric channel for communications purposes.  As part of the
aforementioned experiment, a single-sideband suppressed-carrier (SSBSC)
signal was transmitted, with the modulating waveform being a multi-level
pseudo-random sequence.  In this memorandum, we show that this
transmitted signal had an amplitude probability density which is
approximately Rayleigh.  Thus the analysis should also apply to the
modulated-signal data which were obtained provided the inter-model time
delays are sufficient to decorrelate the signals received via the different
modes.  (Abstract taken from author's introduction, technical report, English






An introspective look in the world of numerical filtersTitle Text
Sandulescu, G., Ursut, I., Giurcan, R.Author Text
Electrotehnica, Electronica si Automatica.  Automatica si Electronica, Vol.
22, page 2, pages 62-7; June 1978.
Source Text
digital filters, filtering and prediction theory,
numerical filters, geophysics, seismology, medical
research, radiolocation, information transmission,
automatic systems, systems theory, social and economic
systems, acoustics, digital filters
Keyword Text
Presents numerical filter applications in geophysics; seismology; medical
research; radiolocation;  information transmission; automatic systems;







Airborne Antenna System Employing the Airframe as an Antenna.Title Text
Campbell, Donn V., Paragi, Edward J.Author Text
Patent:  Department of the Army, Washington, D.C.  Report PAT-APPL-763
440-Patent-4 100 546, 4 pages; July 1978.
Source Text
patents, airframes, antennas, airborne, homing devices,
antenna arrays, roll, axes,   radio direction finders,
phased arrays, PAT-CL-343-708, NTISGPA
Keyword Text
The phase front homing system airborne antenna array employs portions of






Signal current probability distribution for optical heterodyne receivers in
the turbulent atmosphere. I.  Theory
Title Text
Churnside, J. H., McIntyre, C. M.Author Text
Applied Optics, Vol. 17, No. 14, pages 2141-7; 15 July 1978.  Department of
Applied Physics and Electronic Science, Oregon Graduate Center,
Beaverton, Oregon.
Source Text
atmospheric light propagation, atmospheric turbulence,
diversity reception, signal detection,  superheterodyne
receivers, optical heterodyne receivers, turbulent
atmosphere, probability density functions, optical
heterodyne  detection systems, clear air turbulence,
Gaussian phase perturbations, local oscillator shot
noise,  passive receivers, signal current probability
distribution, IF signal magnitudes, log normal
amplitude  fluctuations, active tilt tracking systems,
angle of arrival fluctuations
Keyword Text
Approximate expressions are derived for the probability density functions of
the i.f. signal  magnitudes from optical heterodyne detection systems
operating in the presence of clear air  turbulence.  The effects of lognormal
amplitude fluctuations and Gaussian phase perturbations, in  addition to local
oscillator shot noise, are considered for both passive receivers and those
employing  active tilt-tracking systems to eliminate angle-of-arrival
fluctuations.  In part 2, experimental results  are presented that verify the






Multilateration Error EllipsoidsTitle Text
Cline, J. F.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-14, no.
4, pp. 665-667, July 1978.
Source Text
Keyword Text
Formulas are derived for the lengths and direction cosines of the semiaxes of
error ellipsoids in three-dimensional multilateration, in terms of the rms errors
and direction cosines of the distance measurements for the case in which
random measurement errors are normally distributed and systematic errors
are negligible.  Two-dimensional error ellipses also are discussed.  (Author's






Report 1A--VHF/UHF DF System StudyTitle Text
Green, T. C. and Hipp, J. E.Author Text
Interim Report for Contract 13SR.3207133, Project No. 16-5243, prepared for




The study tasks described herein were performed in accordance with the
requirements of the Department of Supplies and Services Contract No.
13SR.3207133.  Specific study tasks described in this report include the
subject contract statement of work (SOW) paragraphs number 1.2.a, b.(1),
b.(2), b.(3), b.(4), and b.(5).  The study emphasizes VHF/UHF shipboard
direction finding in accordance with the SOW requirements.  However, the
techniques, problems, and solutions described in this report are in many
cases equally applicable to the shipboard HF DF problem as well.  The
VHF/UHF technical literature survey performed under the subject contract and
reported in Section II.A of this report should not be considered an exhaustive
survey of the appropriate literature.  Rather, a limited survey was performed
within the contract scope of work to provide a representative list of both
classical and modern VHF/UHF DF articles and textbooks.  A few U.S.
government contract final reports are included but the list is certainly not
complete with regard to the subject technical area.  Nevertheless, the
literature survey bibliography provided in Section II.A includes excellent
technical material on almost every phase of the shipboard VHF/UHF direction
finding problem, including antenna siting, reradiation, DF error analysis, DF
error correction, propagation phenomena, types and applicability of various DF
antennas, signal processing problems and solutions, and other related
subjects.  SwRI can provide reprints (xerox copies) of most of the papers
provided in the technical survey bibliography (Table 1) upon request.  The
detailed technical study material presented in paragraphs 2.B, C, D, and E
represents a synopsis of the extensive experience of the Southwest Research
Institute Electromagnetics Division staff in shipboard radio direction finding
research.  SwRI has been continuously engaged in shipboard direction finding
research and development and some limited direction finder production for the
U.S. Navy since 1955.  The discussions on shipboard DF problems and
solutions and DF system applications, therefore, primarily reflect the results
and experiences from U.S. Navy programs and related internal research
programs conducted at SwRI.  (Abstract taken from authors' introduction,






Report 2--MF/HF DF System StudyTitle Text
Green, T. C., Hipp, J. E. and Travers, D. N.Author Text
Interim Report for Contract 13SR.3207133, Project No. 16-5243, prepared for




The study tasks described herein were performed in accordance with the
requirements of the Department of Supplies and Services Contract No.
13SR.3207133.  Specific study tasks described in this report include the
subject contract statement of work (SOW) paragraph number 2A. The study
emphasizes the technical requirements and problems associated with
shipboard MF/HF DF.  Sections A and B of this report provide an in-depth
discussion on shipboard MF/HF DF, specifically with regard to signal
propagation characteristics, reradiation and its effects on DF accuracy,
antenna siting requirements, and descriptions of several types of MF/HF DF
antennas and processing techniques presently used for shipboard
applications.  A brief discussion (Section B) is provided on the specific
problem of MF/HF DF on the Canadian DDH 280 class ship.  DF antenna
shipboard calibration procedures and the effects  of sky wave and ground
wave propagation on MF/HF DF performance are discussed in Sections C and
D, respectively.  Section E provides a detailed discussion on the simple loop
vs crossed spaced loop DF performance in the MF/HF range.  A
supplementary report is also provided  under this contract which provides
considerable detail into the historical development and present capabilities of
the fixed crossed spaced loop shipboard DF antenna.  Appendix I provides a
detailed technical description of MF/HF reradiation phenomena.  Additional
appendices are provided discussing the generalized techniques for shipboard
DF using distributed arrays (Appendix II), and two papers presented at the
1978 Symposium on the Effects of the Ionosphere on Space and Terrestrial
Systems (Appendices III and IV).  These latter two papers discuss sea path
propagation measurements conducted in the Gulf of Mexico which measured
the relative power ratios between the ground wave and sky wave signals over
paths from 50-1000 kilometers (Appendix III) and a detailed technical
description of the fixed spaced loop sky wave direction finder principles of
operation and measured performance (Appendix IV).  (Abstract taken from






Elliptical error statistics for radiolocation analysisTitle Text
Johnson, R. L.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-14, No.
4, pages 663-5; July 1978.  Southwest Research Institute, San Antonio,
Texas.
Source Text
error statistics, radio direction-finding,
radiolocation analysis, radio direction finding data,
elliptical error probability
Keyword Text
A review is made of current techniques used in the statistical analysis of radio
direction finding data  which predict a region of probable transmitter location
based upon a collection of intersecting lines  of bearing measurements.  This
region has been conventionally defined by the elliptical error  probability
(EEP).  Two characterizations for EEP are considered, and a technique is






Supplementary Report--A Summary of Simple Loop and Spaced Loop
Development for Shipboard HF DF
Title Text
Travers, D. N. and Green, T. C.Author Text
Interim Report for Contract 13SR.3207133, Project No. 16-5243, prepared for









Experimental BCAS Performance Results.   <NOTE> Interim Report Apr
75-May 78
Title Text




Transportation Systems Center, Cambridge, MA.  Report TSC-FAA-78-9-FAA-
RD-78-53, 400 pages; July 1978.
Source Text
collision avoidance, radar beacons, direction finding,
range finding, passive systems,  aviation safety,
electromagnetic compatibility, air traffic control
systems, flight testing,  addressing BCAS (beacon-based
collision avoidance system), beacon-based collision
avoidance  system, DABS (discrete address beacon
system) , discrete address beacon system,  NTISDODXA,
NTISDOTFAA
Keyword Text
The results of the (Litchford) Beacon-based Collision Avoidance System
concept  feasibility evaluation are reported. Included are a description of the
concept, analysis and  flight test results. The system concept is based on
the range and bearing measurements  for detecting and resolving a threat.
The experimental hardware, developed under  Contract No.  DOT-TSC-1103,
Task 1-8, did not implement the automatic radar selection  and lock-on mode
and the capability to compute target range and bearing in real time  which the
concept requires. These enhancements are currently being implemented. All
three generic modes of the BCAS were evaluated.  These are:  the passive
(listen-in), the  active (interrogate by on-board transmitter), and the combined
(active-passive). Also,  reported are results are results of the comprehensive
in-house study effort conducted on  the azimuth signal requirements and on
single-site feasibility. It is concluded that the  BCAS is a technically feasible
concept and that the passive mode with an azimuth  reference signal would
be more accurate and less troublesome than other BCAS  alternatives. For
each operating mode there are geometries in which system performance  fails
or is degraded to some degree. System reliability may therefore require the






Experimental verification of the inertial model of atmospheric
turbulence from solar limb motion
Title Text
Borginino, J., Vernin, J.Author Text
Journal of the Optical Society of America, Vol. 68, No. 8, pages 1056-62;
August 1978.  Dept. d'Astrophys., Univ. de Nice, Nice, France.
Source Text
astronomical telescopes, atmospheric light propagation,
atmospheric turbulence, inertial model, atmospheric
turbulence, solar limb motion, photoelectric apparatus,
transverse  correlation functions, solar telescope,
Fried's parameter, structure constant, refractive
index, air, lower  atmosphere, longitudinal correlation
functions, angle of arrival fluctuations, turbulent
layers velocity
Keyword Text
A photoelectric apparatus enabled the authors to obtain new estimates of the
longitudinal and  transverse correlation functions for the angle-of-arrival
fluctuations on the entrance pupil of a solar  telescope.  The inertial model of
turbulence was verified for spatial shifts up to 35 cm.   Measurements of the
turbulent-layers velocity were taken.  The values found for Fried's parameter
r/sub 01, the integral C1sup 21/sub N1dh of the structure constant for the
variations of the  refractive index of the air over the thickness of the lower
atmosphere, and the root--mean-square  fluctuation of the angles of arrival






Reflectivity Changes of Germanium Due to Intense Radiations of Unequal
Frequencies.
Title Text
Carrieri, Arthur H.Author Text
Master's Thesis:  Pennsylvania State University Park Applied Research
Laboratory.  Report ARL/PSU/TM-78-212, 62 pages; August 1978.
Source Text
germanium, reflectivity, light pulses, intensity, laser
beams, laser pumping, ruby, light   sources, angle of
arrival, backscattering, Brillouin zones, Rayleigh
scattering, diffraction gratings, NTISDODXA
Keyword Text
Changes in the reflectivity of germanium as a function of irradiation light
intensity up  to 6 Ms/sq cm were used as a method of studying temporary
diffraction gratings.  This  method utilizes an intense, or pumping, laser beam
and a weak, or probing, laser beam  both of which were produced from the
same ruby source. They were used at small angles  of incidence and were
coincident at the sample's surface.  The frequency of the probing  beam was
made slightly different from that of the pumping beam by one of two nonlinear
backscattering processes, stimulated Brillouin scattering (SBS) or stimulated
thermal  Rayleigh scattering (STRS).  When the planes of polarization of the
two beams are  parallel, the effects of interference will cause a spatial and
temporal variation in the  optical properties of the germanium surface






Surveillance Radar Detection (SURDET) Program.Title Text
Davis, Laura C., Trunk, Gerard V.Author Text
Final Report:  Naval Research Laboratory Washington, D.C.  Report NRL-
8228-AD-E000 214, 216 pages; August 1978.
Source Text
search radar, radar tracking, range finding, direction
finding, radar interception, radar  range computers,
radar jamming, interception probabilities, computerized
simulation,  Monte Carlo method, target detection,
subroutines, surveillance SURDET project, Rayleigh
distribution, NTISDODXA
Keyword Text
The Surveillance Radar Detection (SURDET) model is a user-oriented
computer model  that produces target detections and position estimates for
each radar scan.  The model  employs a variety of target trajectories and
environments including jamming, multipath  propagation, and rain and sea
clutter. The model is a Monte-Carlo simulation, and the  automatic detector is
simulated on a pulse-to-pulse basis that takes into account target
suppression and resolution effects in a dense-target environment. The output
of this  program can be used as the input for the Multiple Radar Integrated
Tracking (MERIT)  program. A model overview, instructions for the use of
SURDET, sample outputs, and  a detailed description of each SURDET






On the potential accuracy of a phase direction finder with a linear array
antenna
Title Text
Denisov, V. P.Author Text
Radiotekhnika i Elektronika, Vol. 23, No. 8, pages 1631-6. Translation:
Radio Engineering and Electronic Physics, Vol. 23, No. 8, pages 54-60;
August 1978.
Source Text
antenna arrays, potential accuracy, phase direction
finder, linear array antenna, angle estimation
Keyword Text
Maximum likelihood estimates of angle are discussed, which are obtained
from the phase differences  measured on n bases formed by an array antenna
consisting of N elements, where n<or=N-1.  The  source of errors is the
internal noise of the receivers.  It is shown that the variance of an estimate,
obtained under the condition that the ambiguity of angle has been resolved
correctly, is equal to the  potential variance of this particular antenna system
in two cases:  a) when N/2 bases are formed by  its symmetrical elements, b)
when N-1 linearly independent bases are formed in an arbitrary way,  The
probability of correct ambiguity resolution for case b) is independent of the






Potential accuracy of a phase direction-finder with linear antenna arrayTitle Text
Denisov, V. P.Author Text
Radiotekhnika i Elektronika, Vol. 23, pages 1631-1636, August 1978.Source Text
linear arrays, maximum likelihood estimates, phase
deviation, radio direction finders, accuracy,
instrument errors, matrices (mathematics), vector
analysis
Keyword Text
Maximum likelihood estimates of the accuracy of the phase-difference
technique  of direction  finding, using a linear array, are examined.  It is
assumed that the error source is internal  receiver-noise.  It is shown that
dispersion of the estimate is equal to the potential dispersion  for two







Arrival direction of VLF emissions and corresponding activities in
aurora and geomagnetic  pulsations
Title Text
Hayashi, K., Tsuruda, K., Kokubun, S., Oguti, T., Horita, R. E.,
Watanabe, T.
Author Text
IAGA and IAMAP Symposium on Auroral Processes:  Rapid Auroral
Fluctuations, Mechanisms for the Formation of Auroral Structures, Seattle,
Wash., August 22-September 3, 1977; Journal of Geomagnetism and
Geoelectricity, Vol. 30, No. 4, pages 361, 362, 1978.  Authors' Association:
Tokyo, University, Tokyo, Japan;  Victoria, University, Victoria, British
Columbia, Canada; British Columbia, University, Vancouver, Canada
Source Text
auroras, geomagnetic pulsations, magnetic storm, radio
emission, very low frequencies, Canada,  direction, hiss
Keyword Text
The paper reports some features of VLF emissions during magnetic
substorms based on data  obtained in September 1976 with the Manitoba
station net.  VLF direction-finding for  elliptically polarized electromagnetic
waves was carried out at Churchill and Thompson; highly  sensitive TV
systems were used for auroral observation; induction magnetometer
measurements  were also made.  On a night when small magnetic substorms
were observed, the arrival  direction of auroral hiss was observed to change
from north to south at both stations.  The  records were similar at each
station, but the mapped location of the exit points of the waves  from the
ionosphere were about 300 km apart.  Evidence that the arrival direction of






New transmitter locator system operationalTitle Text
no authorAuthor Text
Electronic Warfare Defense Electronics, Vol. 10, No. 8, pages 61, 63-4;
August 1978.
Source Text
antenna arrays, CAD, radio direction-finding,
transmitter locator system, high frequency antenna
array, antenna systems, signal modulation, fading,
direction finding, 0.5 to 30 MHZ, SHF
Keyword Text
A new class of high frequency antenna array and receiving systems that
determine transmitter  location an order of magnitude more rapidly than
traditional direction finding systems that use  Wullenweber type arrays are
discussed.  Application of computers to the design of antenna systems  and
the processing and manipulating of signals received by these arrays is
allowing systems with  0.5-30 MHZ coverage to enter service and perform DF
(direction finding) estimates much more  rapidly, provide automatic and rapid
netting, reduce the adverse effects of signal modulation and  fading, deal







Acoustic Doppler and angle of arrival wind detection and comparisons
with direct  measurements at a 300 m mast.
Title Text
Peters, G., Wamser, C., Hinzpeter, H.Author Text
Journal of Applied Meteorology, Vol. 17, No. 8, pages 1171-1178, August
1978.  University of Hamburg, Meteorology Institute, Germany.
Source Text
Meteorology, measurements, wind velocityKeyword Text
Wind measurements estimated using acoustic sounding systems are
compared with direct  measurements obtained at a 300 m antenna mast.
Different meteorological periods,  including very stable to unstable
stratification and weak to strong winds, were  investigated.  It is demonstrated
that satisfactory results may be obtained using a simple  monostatic Doppler
device combined with an appropriate evaluation method.  Preliminary  tests on
an angle of arrival solar system showed its ability to obtain reasonable wind






Evaluation of the errors of star trackers in optoelectronic direction
finders
Title Text
Smirnov, V. D.Author Text
Optiko-Mekhanicheskaya Promyshlennost, Vol. 45, No. 8, pages 8-9,
Translation:  Soviet Journal of Optical Technology, Vol. 45, No. 8, pages 478-
80; August 1978.
Source Text
error analysis, navigation, tracking systems,
optoelectronic direction finders, accuracy,
instrumental errors, triaxial star tracker, biaxial
gyro  stabilizer, total RMS error
Keyword Text
The effect of the primary errors of star trackers on the accuracy of the
determination of the direction  to the celestial body being tracked is analyzed.
 Formulas are derived that define the instrumental  errors of a generalized
triaxial star tracker employing a biaxial gyro stabilizer.  An equation is






Human Factors Evaluation of a Heliborne Electronic Warfare System
(AN/ALQ-151,  Quick Fix)
Title Text
Smuts, Edwin R.Author Text
Army Research Institute for the Behavioral and Social Sciences, Alexandria,
Virginia.  Report ARI-RES PROBLEM-REV-78-14, 103 pages; August 1978.
Source Text
electronic countermeasures, aircraft equipment, human
factors engineering, helicopters,  electronic warfare,
questionnaires, data reduction, man machine systems,
control  panels, display systems, plasma devices,
inertial navigation, direction finding, quick fix
project, AN/ALQ-151, UH-1H aircraft, avionics, NTISDODXA
Keyword Text
The AN/ALQ-151, Quick Fix system is a recently developed, special-purpose
electronic  warfare (EW) system that is configured in an UH-1H helicopter.
The system has an  electronic countermeasures capability that enables it to
interfere with enemy radio  transmissions and an electronic-surveillance
capability that can be used to interrupt and  determine the location of enemy
emitters.  Any military system should be made as  effective as possible
because of the high stakes involved in an armed conflict. It is even  more
important, however, that an airborne EW system be as effective as possible
because  of the limited time it can be in operation because of its vulnerability
and fuel limitations.  To insure maximum effectiveness in the Quick Fix
system, the human factors evaluation  presented in this report was conducted
while Quick Fix was undergoing an Operational  Test II by TCATA at Fort
Hood, Texas. The purpose of the research was to identify any  man-machine
interface problems that might reduce the effectiveness of the system and  to
develop changes in hardware design, operating procedures, and training
programs to  optimize the effectiveness of the system. In addition to improving
the Quick Fix system,  the results of this report can be used to improve the






Determination of Microscopic Atomic Structure of Surfaces and Over
layers which are  Important in Heterogeneous Catalysis.   <NOTE> Final
Report 15 June 75-14 June 78
Title Text
Weinberg, W. HenryAuthor Text
Final Report:  California Institute of Technology Pasadena.  Report ARO-
13120.1-C, 23 pages; August 1978.
Source Text
surface properties, electron diffraction, low energy,
electron beams, angle of arrival,  desorption, thermal
analysis, mass spectrometry, adsorption, inelastic
scattering,  chemisorption, catalysis, low energy
electron diffraction, NTISDODXA
Keyword Text
This report describes the research efforts in five different areas, all related to a
better  understanding of solid surfaces:  (1) The analysis of surface structures
by low-energy  electron diffraction (LEED) (2) Other research related to LEED
such as an improved  method of measuring experimentally the angle of
incidence of the electron beam in a  LEED apparatus; (3) An examination of
desorption phenomena including a theoretical  treatment of thermal desorption
mass spectrometry (TDS) (4) Model calculations  concerning the dependence
of the spectral intensity upon adsorbate concentration in  inelastic electron







Use of a linear photo diode array in order to estimate in real time the
contribution of the  lower atmospheric layers in astronomical-image
degradation.
Title Text
Azouit, M., Borgnino, J., Vernin, J.Author Text
Journal of Optics, Vol. 9, No. 5, pages 291-299, September - October 1978.
University de Nice, France.
Source Text
Astronomy, imaging techniques, atmospheric optics,
photo diode semiconductor diodes,  measurements
Keyword Text
One-dimensional autocorrelation functions for the angle-of-arrival fluctuations
are  estimated in real time using a linear photo diode array and a numerical
correlator.  The  results are found in good agreement with the inertial model of
turbulence for spatial  shifts up to 25 cm in daytime conditions and up to 1.10
m in night-time conditions.  The  Fried's seeing parameter r//o and the integral
of the structure constant for the fluctuations  of the refractive index of the air
are evaluated over the lower atmosphere.   Cross correlation function
estimations allow us to localize atmospheric turbulence.  For  the
observations performed in daytime, a simple C**2//N-profile model assuming a
 strong turbulence in the telescope dome and a much weaker turbulence
along the sight  line in free atmosphere gives a reasonable account of the
experimental results.  For  night-time observations, a noticeable turbulence is
detected at altitudes higher than  approximately 500 m while turbulence in the





September - OctoberMonth Text
Use of a linear photo diode array in order to estimate in real time the
contribution of the lower  atmospheric layers in astronomical-image
degradation
Title Text
Azouit, M., Dorgnino, J., Vernin, J.Author Text
Journal of Optics, Vol. 9, No. 5, pages 291-9; September-October, 1978.
Department d'Astrophys., IMSP, University de Nice, Nice, France.
Source Text
atmospheric light propagation, atmospheric turbulence,
optical images, photo diodes, visible  astronomical
observations, linear photo diode array, lower
atmospheric layers, numerical correlator, Fried's
seeing parameter,  structure constant, refractive
index, astronomical image degradation, C/sub N//sup 2/
profile model,  one dimensional autocorrelation
functions, angle of arrival fluctuations, inertial
turbulence model
Keyword Text
One-dimensional autocorrelation functions for the angle-of-arrival fluctuations
are estimated in real  time using a linear photo diode array and a numerical
correlator.  The results are found to be in  agreement with the inertial model of
turbulence for spatial shifts up to 25 cm in daytime conditions  and up to 1.10
m in nighttime conditions.  The Fried's seeing parameter r/sub O/ and the
integral  integral C/sub N//sup 2/dh of the structure constant C/sub N//sup 2/
for the fluctuations of the  refractive index of the air are evaluated over the
lower atmosphere.  Cross correlation function  estimations allow localization
of atmospheric turbulence.  For the observations performed in daytime,  a
simple C/sub N//sup 2/-profile model assuming a strong turbulence in the
telescope dome and a  much weaker turbulence along the sight line in free
atmosphere gives a reasonable account of the  experimental results.  For
nighttime observations, a noticeable turbulence is detected at altitudes







Acousto-optics:  An advantageous combination for real-time processing.Title Text
Berg, N. J., Lee, J. N., Casseday, M. W.Author Text
Proceedings Technical Program Electro Opt Laser Conference Expo Boston,
Massachusetts, September 19-21, 1978.  Published by Ind and Science
Conference Manage Incorporated, Chicago, Illinois, pages 488-498, 1978.
(ISSN 0197-8977)  Authors' Association:  Harry Diamond Laboratory, Adelphi,
Maryland.
Source Text
signal processing, acousto-optical devicesKeyword Text
The acousto-optic interaction can be used to perform the sophisticated
processing required  in modern-day battlefield environments.  Spectrum
analysis and direction finding have  been successfully demonstrated in
principle using bulk-acoustic-wave devices.  In  addition, surface-wave
acousto-optic devices have demonstrated large correlation gain  (SIMILAR
10,000) and a memory correlation capability in which signals may be stored
for long periods of time.  By combining these SAW devices with integrated-







Bragg cell RF signal processing.Title Text
Coppock, R. A., Croce, R. F., Regier, W. L.Author Text
Microwave Journal, Vol. 21, No. 9, pages 62-65, September 1978.  GTE
Sylvania, Mountain View, California.
Source Text
signal processing, acousto-optical devices, radio
receivers
Keyword Text
Acousto-optical Bragg cell development work currently being performed has
resulted in  devices and subsystems which are directly applicable to a variety
of wideband radio  frequency (RF) receiver systems.  The system application
areas included in this work are  wideband channelized receivers, and direction-
finding (DF) systems.  The wideband  channelizers are further broken down
into:  (1) integrating or radiometer type receivers  suitable for use in
applications such as spread spectrum detection in high probability of
intercept receivers (HPIR) and (2) receivers incorporating high speed readout
devices  suitable for extracting simultaneous frequency and time-of-arrival
(TOA) information in  an Electronic Support Measures (ESM) type receiver
system.  The advantages of the  optical approach versus conventional signal







On the peculiar shape of sporadic-E cloudsTitle Text
From, W. R. and Whitehead, J. D.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 40, No. 9, pages 1025-8;
September, 1978.  Department of Physics, University of Queensland, St.
Lucia, Qld., Australia.
Source Text
sporadic-E layer, radio echo, electron density, wind
shear pattern, angle of arrival, sporadic E-layer
clouds, cloud shape
Keyword Text
Theoretical and experimental evidence is presented that sporadic-E clouds
are often curved  concavely on their lower side so as to focus a radio echo to
the ground.  The horizontal extreme of  observed clouds appears to be
approximately 40 km with a central core of very high electron density  about 5
km across.  To model the observations, a wind shear pattern with a horizontal
scale of 5 km  is required.  Because of their shape which leads to the angle of
arrival of echoes changing rapidly the  clouds are often difficult to track across
the sky using a hf radar system.  Individual clouds are often  observed to be






Estimating the sensitivity of a quasi-optimal detection algorithm to noise
environment  variations.
Title Text
Kabakchiev, Ch. A.Author Text
Conference:  4th International Symposium on Electromagnetics Compatibility,
 Wroclaw, Poland, September 13-15, 1978.  Published by Wroclaw, Polytech
Published (Institute of Telecommunication and Acoustics, Science Paper, No.
 38, Conference Ser., No. 9, 1978).   Available from Ars Polona, Warsaw,
Poland, pages 75-82, 1978.  Author's Association:  Institute of Spec Electron,
Sofia, Bulgaria.
Source Text
information theory, signal detection, radio interferenceKeyword Text
Realization of optimum detection algorithms for radiolocation signals in the
presence of  narrow-band noise, according to the Neumann-Pearson criterion,
is very complicated.   An alternative is to use quasi-optimum algorithms which
can be simply realized in  practice.  In this paper two tasks are solved.  Quasi-
optimum detection algorithms of  triangular, deterministic radio pulse are
optimized in the presence of the narrow-band  Gaussian noise.  Losses
resulting from changing optimum detection for quasi-optimum  detection are






Problems of tracking with the aid of a single stationary radar in the case
of a temporary  breakdown regarding the supply of distance information
Title Text
Mieth, H. J.Author Text
Conference:  3rd Symposium on Radar Technology, Hamburg, West
Germany, September 14-16, 1977. Reports Published by Duesseldorf,
Buecherei der Ortung und Navigation, (A79-26751 10-04), pages 373-399,
1978. (AIAA Technical Library, TIS) Authors' Association: Gesellschaft zur
Foerderung der astrophysikalischen Forschung, Forschungsinstitut fuer Funk
und Mathematik, Werthhoven, West Germany
Source Text
aircraft detection,  radar tracking, target
acquisition, tracking radar, distance measuring
equipment, flight paths, system failure
Keyword Text
Antenna-related disturbances which cannot be eliminated lead to a break in
the trace.  The case  in which only a single stationary radar is available for the
solution of the resulting problem is  considered.  It is assumed that the
instant at which the disturbance begins is known.  Attention  is given to the
mathematical formulation of the problem, estimates for obtainable point sets,
and  radial and nonradial flights.  A special problem investigated involves a
target in nonaccelerated  straight flight.  Distance limits are to be given for







An Evaluation of Shore-Based Radio Direction FindingTitle Text
Murphy, Charles J. Ed.Author Text
Final Report No. CG-D-28-78, U.S.  Department of Transportation, Research
and Special Programs Administration, Transportation Systems Center,
Cambridge, MA, September 1978.
Source Text
direction finder, homer, VHF/FM marine band, EPIRB,
search and rescue
Keyword Text
This report describes an evaluation of radio direction finding (RDF) techniques
for shore-based position location performed by the Transportation Systems
Center (TSC).   The evaluation consisted of the following three phases:  (1) A
preliminary survey to identify and classify available direction-finding
techniques which could meet Coast Guard requirements; (2) An analytical
modeling and error analysis of the equipment types identified in (1); (3) Field
testing and demonstration of representative equipment.  Major system
characteristics considered in the study were: 1. Operational utility of such a
system. 2. Cost to implement the system throughout the USCG. 3.
Operational impact on the group level - manning and maintenance. 4.
Compatibility with existing land lines and VHF-FM remoting capability. 5.
Operation in a VHF-FM maritime mobile band. 6. Location of the DF antenna.
7. Ability to home on both voice and EPIRB. 8. Interference effects.   It was
concluded that shore-based DF is a valuable potential tool in the
accomplishment of SAR mission requirements.  Properly implemented shore-
based DF can improve reliability and safety of the SAR function by reducing
the number of off shore hours necessary to fulfill the mission requirements
without increasing station manning requirements.  (Abstract source unknown,






Microwave landing system:  the road to MontrealTitle Text
no authorAuthor Text
The Controller, Vol. 17, No. 3, pages 29-31; September 1978.Source Text
air-traffic control, radio direction-finding, reviews,
Instrument Landing System, microwave landing system
Keyword Text
After outlining the limitations of the Instrument Landing System (ILS) the







Optimal frequency separation of cylindrical shellsTitle Text
Pappas, M.Author Text
Journal, Vol. 16, pages 999-1001, September 1978. (AIAA Technical Library)
Author employed:  New Jersey Institute of Technology, Newark, N.J.
Source Text
cylindrical shells, optimization, resonant frequencies,
shell stability, structural design, submerged  bodies,
hydrostatic pressure, linear programming, mathematical
programming, searching
Keyword Text
An analytical study of the optimal frequency separation of cylindrical shells is
presented.  The  study is based on a direct search mathematical
programming algorithm (Pappas and Moradi,  1975) which includes a direct






Beacon Collision Avoidance System (BCAS) Alternative Concepts for
Determining Target  Positions.   <NOTE> Interim Report, May 75-May 78
Title Text
Raudseps, Juris G., Menn, Michael D., Vilcans, JanisAuthor Text
Interim Report: Report TSC-FAA-78-19-FAA/RD-78/34, 207 pages,
September, 1978.  Authors' Association:  Transportation Systems Center,
Cambridge, Massachusetts.
Source Text
collision avoidance, radar beacons, aviation safety,
radar targets, aerial targets,  intrusion detection,
bearing (direction), azimuth, direction finding, range
finding,  algorithms, Fortran, flight simulation,
computerized simulation, passive systems,  semiactive
systems, BCAS (beacon based collision avoidance
systems), active systems, multiple targets,  PDP-10
computers, beacon based collision avoidance systems,
NTISDODXA,  NTISDOTFAA
Keyword Text
The (Litchford) Beacon-based Collision Avoidance System concept requires
the  computation of target range and bearing relative to the BCAS aircraft.
Techniques for  determining target range and bearing under four different
assumptions about the ground  radar environment are reported. The systems
considered are a fully passive BCAS system  when there are two ground
radars equipped with azimuth reference signals and a single  target, two
ground radars of which only one has azimuth reference signals and two
targets, and two ground radars without ground reference signals and two
targets as well  as a BCAS system using both active range measurements
and signals from a single  ground radar. It is found that the error sensitivity of
the solutions is a function of the  geometry of the configuration. Multiple
solutions are possible with systems involving  only one target.  A family of
curves is derived and illustrated by examples to permit  qualitative evaluation






A proposed integrated ECM system using the constant index lens
antenna
Title Text
Turner, E. M.Author Text
Conference: Antenna Applications Symposium, Urbana, Illinois, September
20-22, 1978.  Conference Proceedings published by Urbana, III., University of
Illinois, (A79-24701 09-32), 15 pages, 1978. (AIAA Technical Library/TIS)
Source Text
aircraft antennas, communication equipment, electronic
countermeasures, lens antennas, radio  communication,
aircraft communication, broadband, frequency response,
high gain, low cost, low  noise, spiral antennas,
weight reduction
Keyword Text
It is demonstrated how the outstanding properties of the constant index lens
can be used to  design an integrated ECM or communications system which
will have superior capability and  flexibility and be light-weight, low-cost and
readily installable on high performance aircraft.   The technique minimizes the
incompatibilities of broadbandness versus low noise,  omnidirectional
coverage versus high gain, and large bandwidths versus selectivity.






Kalman filter for triangulation in a variable multi radar systemTitle Text
Van Keuk, G.Author Text
Conference: 3rd Symposium on Radar Technology, Hamburg, West
Germany, September 14-16, 1977.  Journal Reports. (A79-26751 10-04)
Duesseldorf, Buecherei der Ortung und Navigation, pages 427-440, 1978.
(AIAA/TIS)  Author's Association:  Gesellschaft zur Foerderung der
astrophysikalischen Forschung, Forschungsinstitut fuer Funk und
Mathematik, Werthhoven, West Germany.
Source Text
digital radar systems, Kalman filters, radar equipment,
triangulation,  correlation, data processing,
interpolation, iterative solution, linear equations,
radar data, radar echoes, signal processing
Keyword Text
A method for processing the bearing data of a system of radars for air space
monitoring is  described.  The direction finding radar devices themselves are
assumed to be mobile, though  the problem is formulate in two-dimensions.
An inertial processing technique ensures linearity  of the equations.  A







Doppler direction sense moduleTitle Text
Williams, J. C.Author Text
Conference:  7th European Microwave Conference, Copenhagen, Denmark,
September 5-8, 1977.  Conference Proceedings published by Sevenoaks,
Kent, England, Microwave Exhibitions and Publishers, Limited, (A78-51526
23-33), pages 504-508, 1978.  Author's Association:  Philips Research
Laboratories, Redhill, Surrey, England
Source Text
circulators (phase shift circuits), Doppler radar,
micro strip transmission lines, radio direction
finders, bandpass filters, integrated circuits, network
analysis-warning systems
Keyword Text
A novel method of incorporating direction sense into a Doppler radar module,
integrated with  a circulator, is described.  It uses the properties of the
isolation signal in micro strip circulators  and is accomplished without any
increase in substrate size or addition of any complicated  circuitry.  Although
the technique is demonstrated with a micro strip module it could also be






Corner Reflector Antenna for DF and Tracking Applications.Title Text
Barbano, NormandAuthor Text
Patent:  Report PAT-APPL-278 493-Patent-4 121 215, 4 pages; October 1978.
Department of the Army, Washington, D.C.
Source Text
Patents, Corner reflectors, Directional antennas,
Direction finding, PAT-CL-343-18-Magic tees, Direction
finding antennas, NTISGPA
Keyword Text
A corner reflecting antenna is truncated by a reflecting plate. Two rows of
dipoles are  placed near the throat of the corner reflector (but in front of
reflecting plate) and aligned  parallel to sides of the antenna. The dipoles are
placed at locations that are near multiples  of odd quarter-wavelengths from
the truncated surfaces.  Dipoles lie in the same plane  parallel to be truncated
surface and equidistant from the sides of the antenna. The rows  of the







PKP Travel Times and B Factors.Title Text
Chang, Andre C.and Lambert, John W.Author Text
Technical Report:  Report SDAC-TR-78-9, 56 pages; October 1978.  Authors'
Association:  Teledyne Geotechnology, Seismic Data Analysis Center,
Alexandria, Virginia.
Source Text
seismic waves, phase studies, wave propagation, angle
of arrival, seismic data,  amplitude, tables (data)
,branch and bound method, errors, NTISDODXA
Keyword Text
Using Jordan and Anderson's earth model B1, the author calculated
theoretical travel  times, depth allowance tables, branch interval times, and B
factors for all PKP phases;  the results are in tabular form. Travel times are
calculated with polynomial  approximations, and those coefficients are also
computed. New additions to those tables  are the data for the CD branch,
which are the PKiKP arrivals in the distance range of  109 to 158 deg.
Although travel times of the CD branch fall within a few seconds of the  travel
times of the DF branch, amplitudes of the CD branch signals are larger than
those  of the DF branch signals in most of the covering range. Discrepancies
of theoretical  travel times from the table based on Bolt's observations are







Determination of the angular displacement of obstacles by means of an




Conference: National Meeting, Modern methods to safeguard traffic at sea, in
the air and on land; Hamburg, West Germany, October 17-19, 1978, Reports.
(A79-17676 05-04), Vol.1, 14 pages, 1978.  Duesseldorf, Deutsche
Gesellschaft fuer Ortung und  Navigation, 1978.   Author's Association:
Muenchen, Technische Universitaet, Munich, West Germany
Source Text
automobile accidents, collision avoidance, motor
vehicles, radar scanning, radio direction finders,
angular resolution, directional antennas, Fourier
transformation, radar antennas, radar detection,
signal analysis, signal processing, target acquisition
Keyword Text
One  of the problems which has to be solved in connection with the
development  of  a suitable  radar for highway collision avoidance applications
is related to  the  turning  motion  of the  radar beam.  Such a motion is
necessary because, in  addition to distance data, information  regarding the
lateral displacement of an  obstacle is also needed for an evaluation of the
traffic  situation.  The turning of the beam by means of a mechanical rotation
of the antennas is not fast   enough.  The electronic approach for turning the
beam, on the other hand, involves the use of  very expensive semiconductor
elements, such as, for instance, PIN diodes.  A second  disadvantage
observed is an excessive attenuation.  A description is given of a new, less
expensive, method for the determination of the angular displacement of an
obstacle.  It is shown  that the directional determination on the basis of a
superposition of the received signals can,  after mixing with the transmitted
signal, also be performed in the low frequency range.  The   evaluation






Interrelation between photogrammetry and remote sensing cadastral
localizing of cultivation  inventory, obtained by remote sensing
Title Text
Dubuisson, B.L. Y.Author Text
Conference:  International Symposium Graz, Austria, October 3-5, 1977.
Image processing - Interactions with photogrammetry and remote sensing.
Conference Proceedings published by Graz, Technische Universitaet Graz,
(A79-14151 03-35), pages 51-55, 1978.  Author's Association:  Ministere de l
`Equipement, Paris, France
Source Text
aerial reconnaissance, cadastral mapping, crop
inventories, geodetic surveys, photogrammetry,  remote
sensors, aerial photography, data acquisition,
instrument compensation, photo mapping,  position








Direction finders in the service of safety for air and sea trafficTitle Text
Ernest, B. F.Author Text
Conference: National Meeting, Modern methods to safeguard traffic at sea, in
the air and on land; Hamburg, West Germany, October 17-19, 1978. Report
(A79-17676 05-04), Vol.3, 11 pages, 1978.  Duesseldorf, Deutsche
Gesellschaft fuer Ortung und  Navigation, 1978.   Author's Association:
Rohde und Schwarz, Munich, West Germany
Source Text
air navigation, air traffic control, navigation aids,
radio direction finders, surface navigation, civil
aviation, error correcting devices, ships, terminal
facilities
Keyword Text
A description is presented of that part of radio direction finding technology
which is concerned  with the surveillance and the safety of air and sea traffic
on the basis of operational processes  using stationary ground stations.
Radio direction finders used for traffic control applications  must function
automatically and reliably and must provide accurate data even under
unfavorable  reflection conditions.  The operation of the direction finders
currently used, which satisfy these  requirements, is based on the Doppler
principle.  Modern direction finders employ a frequency  compensation
method to eliminate errors produced as a consequence of a change in signal
frequency.  Details regarding the use of direction finders in air traffic are
discussed.  Problems  related to the employment of direction finders in
maritime traffic are also examined.  Some of  these problems will be solved in
connection with the introduction of new direction finding  installations with a






Automatic Vehicle Monitoring System /AVM/ for vehicles in urban areasTitle Text
Fogy, W.Author Text
Conference: National Meeting, Modern methods to safeguard traffic at sea, in
the air and on land; Hamburg, West Germany, October 17-19, 1978. Report
(A79-17676 05-04), Vol.1, 34 pages, 1978.  Duesseldorf, Deutsche
Gesellschaft fuer Ortung und  Navigation, 1978.   Author's Association:
Deutsche Forschungs-und Versuchsanstalt fur Luft-und Raumfahrt,
Oberpfaffenhofen, West Germany
Source Text
automation, automobiles, position indicators, radio
tracking, traffic control, urban transportation,
bandwidth, dead reckoning, DECCA navigation, loran, map
matching guidance, proximity, radio  direction finders,
system effectiveness, systems analysis
Keyword Text
Automatic vehicle monitoring is desirable for a number of reasons related to
the improvement  of the performance of systems for the guidance of fleet
vehicles.  The systems are to be used  for urban regions with areas from 100
to 1000 sq km.  The number of fleet vehicles to be  monitored is in the range
from 100 to 500.  The accuracy of position determination considered  is in the
range from 50 to 300 m.  The methods investigated include dead reckoning
procedures,  proximity approaches, and radio location techniques.  A map
matching approach is used as an  aid to improve the accuracy of the obtained
positional values.  It is found that up to now none  of the possible systems







A method and results of measuring the fluctuations in the angle of
arrival and amplitude of signals  reflected from the ionosphere
Title Text
Gailit, T. A., Ivanov, M. I., Ovchinnikova, N. P.Author Text
Radiotekhnika, Vol. 33, No. 10, pages 86-8.  Translation:
Telecommunications and Radio Engineering, Part 2 (Radio Engineering), Vol.
33, No. 10, pages 134-6; October 1978.
Source Text
electromagnetic wave reflection, ionospheric
electromagnetic wave propagation, radiowave
propagation, fluctuations, angle of arrival, reflected
signals, oblique propagation, ionospheric wave
reflection,  signal amplitude
Keyword Text
It is shown that a relationship exists between the fluctuations in the angle of







Propagation correlation effect in a 800 MHZ cellular system.Title Text
Graziano, VictorAuthor Text
Proceedings of the National Electronics Conference, Chicago, Illinois,
October 16-l8 1978. Published by National Engineering Consortium,
Incorporated, Oak Brook, Illinois, Vol. 32, pages 209-214, 1978.  (ISSN 0077-
4413)  Author's Association: Motorola Incorporated, Schaumburg, Illinois.
Source Text
mobile radio systems, information theory, correlation
theory, radio transmission, propagation correlation
Keyword Text
Base to mobile propagation loss can be characterized by a median value
having a  log normal distribution.  In any localized area antenna movements of
a few wavelengths  can show received signal variations greater than predicted
by the log normal distribution.   This fine structure tends, in shadow regions,
to approach a Rayleigh distribution.  It  follows that a power averaging process
is required to obtain an estimate of received  carrier power independent of the
fine structure variations.  This paper considers those  variations which remain
after this power averaging process.  In particular, it is the  relation between
power averages obtained from non co-sited sources arriving at the same
receiving location that is of interest.  The propagation data used in this study
was  obtained from a series of tests made in the Washington Baltimore area
late in 1972 and  reported by R. Dronsuth.  The paper deals primarily with the
data of Dronsuth and its  implications on the performance of an 800 MHZ
cellular system.  It has been  demonstrated that a correlation exists between
mean path attenuations terminating at the  same mobile that is a function of






VHF Omnidirectional Radio Range (VOR) Electromagnetic Spectrum
Measurements.
Title Text
Kanen, Garth M.Author Text
Final Report:  Federal Aviation Administration, Washington, DC.  Systems
Research and Development Service, 47 pages; October 1978.
Source Text
radio ranges, direction finding, omnidirectional, very
high frequency, systems analysis,  performance
(engineering), maintenance, surveys, installation
sites, spectrum displays, NTISDODXA
Keyword Text
This report presents VOR electromagnetic spectrum measurement
techniques applicable  to site survey, installation, maintenance, and
interference alleviation activities. Spectrum  displays of the VOR emission
contain valuable system performance information. These  displays contain
significant detail which can be used for analyzing the performance of  various
parts of the system. A basic set of VOR radiated spectrum displays taken at
specific ground locations would be of value as a part of the basic facility
records.  Subsequent display samples could be taken remotely without
disturbing the facility.  Comparison of these with the site records would give







Near-Range Personnel Beacon Locator Apparatus.   <NOTE> Patent
Application
Title Text
Lundvall, Donald 0.Author Text
Patent:  Department of the Air Force, Washington, D.C.  Report PAT-APPL-
949 189, 9 pages; October, 1978.
Source Text
patent applications, rescue beacons, position finding,
light emitting diodes, personnel beacons, ground
storage, NTISGPAF
Keyword Text
The near-range personnel beacon locator apparatus uses a tuned tank circuit
to receive  the emitted signal from an activated personnel beacon. The
detected signal is applied to  a D.C. amplifier to provide a D.C. level which







Ground-based ELF/VLF observations at high latitudes during passes of
GEOS-1 and ISEE-1 and -2
Title Text
Madden, M. A., Rycroft, M. J., Smith, N. E.Author Text
Department of Physics, University of Southampton, Southampton, UK. Space
Science Reviews, Vol. 22, No. 4, pages 465-79; October 1978.
Source Text
atmospherics, Magnetospheric electromagnetic wave
propagation, radiowave propagation, whistlers, high
latitudes, GEOS-1, ISEE-1, ELF/VLF radio signals,
International Magnetospheric Study, risers,  hissy
chorus signals, electron cyclotron instability,
whistler mode signals, ground based observations,
magnetosphere, ISEE-2, whistlers
Keyword Text
Recordings of ELF/VLF radio signals were made, as a contribution to the
International  Magnetospheric Study, in Iceland and Norway by the Space
Radio Physics group.  The equipment  used at each of three sites was a
goniometer (direction finding) receiver.  As an example of the results
obtained, recordings of risers, occurring at a rate up to approximately 10
min/sup -1/ and with  frequencies (approximately 1.0 to 1.5 kHz) just greater
than those of simultaneous hissy chorus  signals, made between 10:20 and
11:00 UT on 31 August 1977, are discussed.  Simultaneous  ground-based
magnetometer observations, and also wave and energetic charged particle
observations  made aboard GEOS-1, have been studied.  The electron
spectra and pitch angle distributions are as  required for the operation of the






Conical Scan Tracking System Employing a Large Antenna.Title Text
Ohlson, J. E., Reid, M. S.Author Text
Patent:  National Aeronautics and Space Administration, Pasadena Office,
CA. Report Patent-4 122 454, PAT-APPL-818 917, 6 pages; October, 1978.
Source Text
conical scanning, radio sources (astronomy), spacecraft
tracking, antenna design, error  signals, patents,
pointing control systems, target acquisition, PAT-CL-
343-117, radio tracking, NTISNASA
Keyword Text
A conical scan tracking system for tracking spacecraft and distant radio
sources is  described.  The system detects small sinusoidal modulation in
received power from a  source that is off target with a frequency equal to a
very low scan rate, an amplitude  proportional to angular deviation of the
source from the target, and a phase directly  related to the direction the
source is off target.  The sinusoid is digitally correlated with  in-phase and out-
of-phase scan sinusoid to obtain azimuth/elevation and hour
angle/declination signals which are digitally integrated over exactly one scan






Satellite Doppler-data processing using a microcomputer.Title Text
Schmid, Paul E. Jr., Lynn, J. J.Author Text
IEEE Transactions on Geoscience Electronics, Vol. GE-16, No. 4, pages 340-
349, October 1978.  NASA, Goddard Space Flight Center, Greenbelt,
Maryland.
Source Text
communication satellites, computer applications,
microprocessor computers, data  processing, radio
direction finding, satellites, electronic equipment,
microcomputers
Keyword Text
A microcomputer which was developed to compute ground radio beacon-
position  locations using satellite measurements of Doppler frequency shift is
described.  The  computational algorithms and the microcomputer hardware
incorporating these algorithms  are discussed.  Results are presented
wherein this microcomputer in conjunction with the  Nimbus-6 random-access







Twenty-Four Hour Continuous Aircraft Surveillance at WARF, April 1978Title Text
Zavoli, Walter B., Washburn, Taylor W. and Westover, Douglas E.Author Text
Technical Report No. 42, 1 March to 30 June 1978, SRI Project 4062, SRI
International, Menlo Park, California, Contract No. N00014-75-C-0930, AD
B031879, October 1978.
Source Text
HF radar, OTH-B radar, aircraft surveillance, early





In a continuing series of experiments designed to test advances in OTH radar
technology, SRI International conducted a 24-hour aircraft surveillance
experiment.  This test was accomplished by configuring the Wide Aperture
Research Facility (WARF) to monitor Pacific Ocean air traffic between San
Francisco and Hawaii.  WARF was configured to perform all pertinent
functions required of the 414L OTH experimental radar system currently under
procurement by the Electronic Systems Division of the Air Force Systems
Command.  Radar functions including propagation management, target
detection and tracking, coordinate conversion, flight plan correlation, and
threat identification were performed in real time.  The experiment also served
as a test bed for evaluating innovations in propagation management tools and
displays, data processing and normalization techniques, a new interference
suppression algorithm, and automatic target detection processing.  Unusual
ionospheric conditions prevailed throughout most of this test.  Despite this
handicap, radar performance (85 percent detection rate) remained comparable
to previous WARF results and is consistent with the WARF energy product.
In addition, post-experiment analysis has verified the utility of many of the
innovations tested.  (Authors' abstract, technical report, English language, file





November - DecemberMonth Text
Transport Canada Omega programsTitle Text
Anstey, B. L.Author Text
Canadian Aeronautics and Space Journal, Vol. 24, No. 6, pages 347-53;
November-December, 1978.
Source Text
radio navigation, Omega navigation system, direction
finding, arctic monitoring
Keyword Text
A brief outline of the following aspects of the Omega navigation system are
given:  the simulator for  Omega navigation (SON), arctic Omega monitoring,










Toronto University, Downsview (Ontario), Institute for Aerospace Studies  Air
Force Office of Scientific Research, Bolling AFB, DC.  Report UTIAS-237-
AFOSR-TR-79-0516, 81 pages; November 1978.
Source Text
shock waves, reflection, nitrogen, argon,
interferometers, velocity, shock tubes, angle  of
arrival, compression, pressure, temperature, wave
propagation,NTISDODXA, NTISDODAF
Keyword Text
The interferograms of a detailed study on the reflection of non-stationary
oblique  shock-waves using a 23 cm dia field of view Mach-Zehnder
interferometer and the  UTIAS 10 cm by 18 cm Hypervelocity Shock Tube are






Propagation correlations at 900 MHzTitle Text
Graziano, V.Author Text
IEEE Transactions on Vehicular Technology, Vol. vt27, No. 4, pages 182-9;
November 1978.  Motorola Incorporated, Schaumburg, Illinois.
Source Text
mobile radio systems, radiowave propagation,900 MHz,
angle of arrival difference, correlation coefficients,
urban propagation environment,  radiowave propagation
correlation
Keyword Text
The correlation in mean received power from four noncosited 900 MHZ
sources is studied as a  function of angle of arrival difference (AAD) at the
mobile unit.  Two tests are examined, one in the  Washington-Baltimore area,
and the other in the Chicago-Schaumburg area.  300 meter power  averages
were taken in Washington while 20 meter averages were obtained in Chicago.
 Weighted  correlation coefficients averaging in the order of 0.7 were obtained
at small AADs.  Serial  correlations are also examined.  A table lookup model
of correlation coefficient versus AAD was  obtained from the measurements.
This was applied to the cellular system simulation to show  differences in
estimated performance with and without AAD correlation taken into account.
The  example given was assumed to be in an urban propagation environment
with a 19-mile separation  between co-channel users.  Differences in (C)/(I) of
2.7 dB with omni antennas and 4.7 dB with  60-degree sector antennas were






Report 4--A Proposed Integrated MF/HF/VHF/UHF Shipboard DF SystemTitle Text
Green, T. C.Author Text
Interim Report for Contract 13SR.3207133, Project no. 16-5243, by Southwest
Research Institute, San Antonio, Texas, for National Defense Headquarters,
Department of National Defense, Ottawa, 10 November 1978.
Source Text
Keyword Text
This report, submitted in compliance with paragraph 3.0 of contract
13SR.3207133, describes a proposed integrated shipboard DF system which
will meet the majority of the requirements specified in the Technical
Statement of Requirements (TSOR) delivered previously under this contract.
The proposed DF system emphasizes the  use of proven DF techniques and
equipment which will satisfy the Canadian shipboard DF requirements over
the 1980 to 1990 decade.  Major features of the proposed DF system include:
 (1) Continuous DF coverage over the 200 kHz to 512 MHz frequency range.
(2) Integrated MF/HF/VHF/UHF DF antenna designed for mast-top or through-
mast mounting on the ship's foremast.  (3) Use of the fixed coaxial spaced
loop antenna element in the 2 to 150 MHz range to provide both multi
polarization DF capability and to reduce the effects of ship's reradiation on DF
accuracy.  (4) Dual-channel DF processing providing modulation independent
DF capability over the complete operating frequency range.  (5) Integral RF
spectrum display capability at the  operator's console.  (6) Microprocessor
control of both DF and spectrum display functions as well as digital
input/output interfaces to other DF ship's systems.  (7) Digital display of
averaged bearing and bearing quality factor. (8) Digital data transfer of
averaged bearing, bearing quality, frequency and time of day.  The basic
components  of the proposed DF system are shown in Figure 1 and consist of
an integrated MF/HF/VHF/UHF DF antenna, RF amplifier unit, RF/IF
processor unit, receiver unit, and control and display unit.  The DF antenna,
RF amplifier unit, and RF/IF processor were developed previously by SwRI for
U.S. Navy shipboard applications.  The DF receiver and control and display
unit will be provided by Shefford Electronics and will be similar to the Model
200 DF in production at Shefford.  The microprocessor software and some
hardware in the control and display unit will be modified by SwRI to provide
fully automatic DF capabilities with site error correction.  The proposed DF
antenna is similar to configurations previously produced by SwRI which have
been tested to the above-decks environmental requirements of MIL-E-16400
and have demonstrated reliable performance over five years of service on U.S.
Navy destroyers.  The use of the HF spaced loop provides, for example, both
sky wave and ground wave HF direction finding which removes the range
Abstract Text
limitations typically found on shipboard direction finders such as the AN/SRD-
501.  A detailed description of the proposed DF system is provided in the
following paragraphs.  Included in these discussions are operational
characteristics, physical configurations, maintenance features, reliability,
installation requirements, and DF  calibration.  Finally, a summary of the
budgetary costs for the proposed DF system  components and related costs
anticipated to be associated with a Canadian Navy procurement are detailed.
(Abstract taken from author's introduction, technical report, English language,





Parametric Investigation of Radome Analysis Methods.   <NOTE> Annual
Technical Report 1 Oct 77-30 Sep 78
Title Text
Huddleston, G. K., Bassett, H. L., Newton, J. N.Author Text
Technical Report from:  Georgia Institute of Technology, Atlanta. School of
Electrical Engineering.  Air Force Office of Scientific Research, Bolling Air
Force Base, DC. Report AFOSR-TR-79-0068, 42 pages; November 1978.
Source Text
radomes, radar antennas, combinatorial analysis,
parametric analysis, sizes  (dimensions), computer
aided design, computer programs, plane waves, angle of
arrival, millimeter waves, far field, polarization, KA
band, Monopulse antennas, NTISDODXA, NTISDODAF
Keyword Text
The status is described of a research program whose objective is to
determine the  accuracies of various methods of radome analysis as functions
of antenna size and  placement, radome size and shape, and wavelength. The
analytical methods used and the  experimental program to establish true data






Imaging of Linear Source DistributionsTitle Text
Miller, E. K. and Lager, D. L.Author Text
National Radio Science Meeting Proceedings, University of Colorado, Boulder,
Colorado, p. 7 (Program and
Source Text
Keyword Text
6-9 November 1978.  ABSTRACT:  One version of the inverse problem is that
of determining the source distribution which produces a given field.  When the
sources lie on a perfectly conducting object, and the fields can be obtained
arbitrarily close to it, then the inversion  is trivial.  Of more practical interest is
the situation where the fields are observable only at a large distance from the
object.  In this case, it might be expected that only those sources that
produce far field radiation will be directly derivable.  Using the far fields to
locate the radiating sources is an exercise that may bee regarded as
imaging, and is the subject  of this discussion.  Previous work by the authors
has demonstrated that Prony's method can be used to image a linear array of
discrete sources from its far field, and to synthesize discrete source
distributions which produce the fields of continuous ones.  Here we examine
the possibility of using the same procedure to image the source distribution of
a straight-wire from its far field.  The effects of varying the wire's length, radius
and excitation are discussed.  As previously found, a resolution limit of  two
sources per wave length seems to hold.  Sources are consistently obtained
which seem to be due to radiation from the wire's ends and excitation point
when  operated as an antenna.  Other sources are also found which may be
interpreted as originating from traveling wave radiation.  The implications of
these findings with respect to imaging simple objects are discussed.






Report 3--Survey of Available DF equipments in the MF/HF/VHF/UHF
Range
Title Text
Millington, T. A. and Green, T. C.Author Text
Interim report for Contract 13SR.3207133, Project 16-5243, Southwest
Research Institute, San Antonio,  Texas, for National Defense Headquarters,
Department of National Defense, Ottawa, 17 November 1978.
Source Text
Keyword Text
The survey consisted of a cover letter requesting both technical descriptive
material and cost data on available equipment or equipment in final stages of
development which might meet the Canadian specific shipboard VHF/UHF DF
requirements.  A brief description was provided in the cover letter on the
frequency range of coverage as well as applicability of military specifications.
An attachment was provided to each of the surveyed recipients to provide
them with a list of performance parameters which SwRI was specifically
interested in receiving information.  A copy of this cover letter with the list of
technical parameters is provided as Appendix A.  Table 1 contains a listing of
the manufacturers contacted during the initial survey.  Of the 30 companies
contacted, 11 responded with information describing their available DF
systems.  Of these 11 respondents, five of the systems were not applicable
to the current requirements and one of the systems had only limited
applications to the requirements.  The other five manufacturers are ESL, Inc.,
Ocean Applied Research, Inc., Shefford Electronics Corporation, Telefunken,
and Watkins-Johnson Company.  Two of the five remaining manufacturers
have systems that had been developed and deployed in shipboard
applications.  A detailed comparison of the appropriate DF equipments
manufactured by the above listed companies is shown in Table 2.  It should
be noted that several known DF manufacturers did not respond to the SwRI
letter.  These include Sanders Associates, Probe Systems, Inc., and EM
Systems, Inc. Equipment manufactured by these companies was not
included in the survey report.  This report describes an in-depth survey
conducted by Southwest Research Institute on commercially available "off-the-
shelf" DF equipment.  The survey and the subsequent equipment evaluation
and comparison were accomplished in compliance with Contract
13SR.3207133, Statement of Work paragraphs 1.A.c, 1.A.d, 1.A.g and 1.A.h.
 (Abstract taken from author's survey summary, technical report, English






RFSS. Volume 1. Distributed Clutter Model: Real-Time FFT Program.
<NOTE> Final  Technical Report
Title Text
Mitchell, R. L.Author Text
Technical Report from:  MARK Resources, Incorporated, Marina del Rey,
California.  Report MRI-149-38-MRI-TN-105-051, 98 pages; November 1978.
Source Text
radar clutter, Monopulse radar, mathematical models,
antenna radiation patterns, power  spectra, signal
processing, fast Fourier transforms, real time,
spectrum analysis, scaling  factors, angle of arrival,
computer programs, Fortran ,NTISDODXA
Keyword Text
This report describes a real-time simulation procedure for generating replicas
of the  ground clutter signal as received on the three Monopulse channels of
an airborne radar.  The procedure is based on first computing the power
spectra of the clutter (on the three  Monopulse channels) according to the
engagement geometry, then randomizing these  power spectra, and finally
executing an FFT in real time to create the quadrature video  components of
the clutter sequences. The procedure permits any spectra shape to be
simulated, so that it is inherently very accurate. However, the computation is
time-consuming so that its application in real time is limited. With one
AP120B array  processor interfaced to a Data craft/6 computer, only a single
range gate of clutter can  be simulated in real time. Listings of a Fortran
program are included. The program has  been tailored to a specific missile






Vehicle location in angular sectors based on signal strengthTitle Text
Sang-Bin RheeAuthor Text
IEEE Transactions on Vehicular Technology, Vol. vt27, No. 4, pages 244-58;
November 1978.  Bell Labs., Whippany, New Jersey.
Source Text
field strength measurement, mobile radio systems,
position measurement, vehicle location technique, 820
MHZ, signal strength comparison, directional antenna
Keyword Text
The results of field measurements carried out in center city Philadelphia and
in the  Whippany/Morristown, New Jersey, suburban area to assess the
accuracy of a vehicle location technique at  820 MHZ based on signal
strength comparison are described.  Six co-sited directional antennas, each
covering a 60 degrees angular sector in azimuth, were used to detect the
signal transmitted by the  mobile.  The angular location of the vehicle was
determined by comparing the signal strengths  received "simultaneously"
through the directional antenna.  The measured vehicle location was then
compared against the true location of the vehicle at the time of the
measurement to generate statistics  on location accuracy.  An estimate is
made on the expected improvements in the locating accuracy  when three co-
sited directional antennas are used, each of which provides coverage for a 120
degrees  sector in the horizontal plane.  Also described are the effects of
signal sample "integration time" and  antenna beam shaping on the accuracy
of the position estimate.  The measurement results presented  put a bound on
the expected range of accuracies in the signal-strength-based "angle-of-






The ionosphere as a propagation medium - An engineer's viewTitle Text
Shearman, E. D. R.Author Text
Conference:  International Conference on Antennas and Propagation, London,
England, November 28-30, 1978. Conference Proceedings published by IEE,
London, UK, (A80-15812 04-32), Part 2, pages 41-46, 1978.  Author's
Association:  Birmingham, University, Birmingham, England
Source Text
ionospheric propagation, radar transmission, radio
communication, transmission efficiency, low
frequencies, navigation bids, point to point
communication, radio waves, remote sensors, very  high
frequencies, very low frequencies
Keyword Text
The study surveys the outstanding engineering problems in the bands from
VLF to VHF, arising  from ionospheric affects.  The applications of VLF-VHF
radio waves with which an engineer  is concerned are discussed including
terrestrial radio-communications, both point-to-point and  mobile, navigation
aids, direction-finding, and remote sensing, particularly by HF radar.
Consideration is given to engineering problems for the following wavebands:







Advanced Single Station Location (SSL) DevelopmentTitle Text
Sherrill, W. M., Johnson, R. L., Castles, M. P. and Hayden, E. C.Author Text
Final Report No. DELEW-TR-76-1368-F, Contract No. DAAB07-76-C-1368,
Southwest Research Institute, San Antonio, Texas, November 1978.
Source Text
radiolocation, DF, single station location, SSLKeyword Text
This report summarizes results of SSL deployment analysis, implementation
of transmission diagram technique, and check target tests utilizing the SSL
test bed.  Initiative performance improvements under co-channel interference
and productivity improvement are described.  An approach to mode
recognition using DF frame statistics is outlined.  (Abstract source unknown,





November - DecemberMonth Text
Interscan.  A case study of a successful Australian inventionTitle Text
Wild, J. P.Author Text
Department of Productivity, CSIRO, Canberra, ACT, Australia.  Science and
Technology, Vol. 16, No. 3, pages 4-8; November - December 1978.
Source Text
air-traffic control, radio direction-finding,
Australian invention, Interscan, landing guidance
system, international standard, future objectives,  all
weather approach system
Keyword Text
Interscan is a world-wide all-weather approach and landing guidance system.
In 1978 it was selected  as the international standard.  This article is a
description of the system, including its origin,  discussion on the






Near Grazing Scattering by Slightly Rough Surfaces.Title Text
Bailie, James MatthewAuthor Text
Master's Thesis:  Naval Postgraduate School, Monterey, California, 112
pages; December 1978.
Source Text
acoustic waves, acoustic scattering, mathematical
models, surface roughness, rigidity,  grazing, angle of
arrival, boundary layer, diffraction analysis, Rayleigh
scattering,  anechoic chambers, naval research
laboratories, computer programs, data acquisition,
test equipment, theses, NTISDODXA
Keyword Text
At the 95th meeting of the Acoustical Society of America (May 1978), I.
Tolstoy  outlined his application of a theory by M.A. Biot describing sound
scatter from slightly  rough surfaces at near-grazing incidence.  This theory,
using a boundary condition due  to Biot (Biot 1968), is first order in the
roughness parameter, rather than second order  as other scattering theories:
it includes multiple scatter and diffraction which other  theories generally
ignore: it does not involve the Kirchhoff Assumption which is  particularly
suspect at small grazing angles.  For near-grazing forward scatter from a
point source, the theory predicts that, in addition to a volume wave, coherent
multiple  Rayleigh scatter will generate a boundary wave in the fluid above the
slightly rough rigid  surface.  At sufficient distances for near-grazing incidence
it is predicted that the  boundary wave will be greater than the direct or volume







Direction of arrival of radio waves reflected from the E-regionTitle Text
Baulch, R. N. E., Butcher, E. C.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 40, pages 1235-1243,
1245, 1246, December 1978.  Authors employed:  La Trobe University,
Bundoora, Victoria, Australia
Source Text
E-region, ionospheric propagation, radio direction
finders, radio echoes, wave reflection,
electromagnetic interference, electron density
(concentration), high frequencies
Keyword Text
A simple system for measuring the direction of arrival of continuous high
frequency radio  waves reflected obliquely from the ionosphere is described.
Results obtained over a near  vertical path are used to evaluate changes in
the electron density gradients (tilts) in the E-region.   Wave interference on







Action of incoherent multi-point signals on a direction-finder with
conical scanning
Title Text
Dobykin, V. D.Author Text
Radiotekhnika, Vol. 33, No. 12, pages 21-6. Translation:
Telecommunications and Radio Engineering, Part 2 (Radio Engineering), Vol.
32-33, No. 12, pages 70-3; December, 1978.
Source Text
radio direction-finding, conical scanning, space
vehicles, incoherent multi point signals, direction
finder, automatic direction  tracking system
Keyword Text
The action of incoherent signals from n points of space on a single-channel
DF with conical scanning  is considered.  Such a DF is widely used in










Radiotekhnika, Vol. 33, pages 21-26, December 1978.Source Text
conical scanning, directional antennas, radio direction
finders, signal reception, tracking (position), angles
(geometry), incoherence, matrices (mathematics), phase
detectors
Keyword Text
Consideration is given to a one-channel direction finder with conical scanning
used in the  automatic tracking of aircraft and spacecraft.  The problem
studied is to determine the angular  position of the direction-finder antenna in
the case when the antenna is acted upon by  incoherent signals from n points
of space, situated within the limits of the main lobe of the  radiation pattern.







Analysis of Visual Detection Performance (Fall 1978 Experiment).
<NOTE> Interim  Report January-December 78
Title Text
Edwards, Jr., N. C., Mazour, T. J., Bouthilette, D. B., Osmer, S. R.Author Text
Analysis and Technology, Inc., North Stonington, Connecticut. Coast Guard,
Washington, D.C., Report USCG-D-03-79, 132 pages; December 1978.
Source Text
visual surveillance, search and rescue, visual targets,
target detection, surface        targets, microwaves,
range finding, performance tests, logistics, models,
airborne,  shipboard, NTISDODXA, NTISDODCG
Keyword Text
From 11 September 1978 to 6 October 1978 a visual detection experiment
was conducted  in Block Island sound by the U.S.  Coast Guard Research
and Development Center.  It  was the first in a series of experiments designed
to improve search planning guidance  contained in the National Search and
Rescue Manual.  This was a controlled experiment  involving 82 and 95 foot
cutters, 41 and 44 foot boats, helicopters, and fixed wing  aircraft searching
for white 16 foot boat targets anchored at predetermined locations  within the
search area. Through the use of a microwave ranging system, the positions of
 searchers and targets could be accurately reconstructed to determine the
lateral range of  targets that were detected, as well as targets not detected.
Thus, probability of detection  versus lateral range curves could be developed,
and, by integrating these curves, sweep  width could be determined as well. A
total of 695 detection opportunities were generated.  A sophisticated binary
multi variate logistic regression computer program was used to  develop
sweep width estimates for the environmental conditions experienced. Of the
eight  visual detection parameters investigated, visibility, wind speed, swell
height, cloud cover,  search unit type, and duration of search were determined
to have a significant effect on  sweep width. The sweep width is an excellent
measure of search unit performance.  A  more rapid degradation of sweep
width was found for deteriorating environmental  conditions than is now
predicted by the National Search and Rescue Manual.  The  methods used to
conduct this experiment and analyze the data were found to be  successful,






Wide-band slotted curvilinear radiator with a non-uniformity in the
aperture
Title Text
Kremenetskiy, S. D., Yanushkevich, I. L.Author Text
Radiotekhnika i Elektronika, Vol. 23, No. 12, pages 2621-4. Translation:
Radio Engineering and Electronic Physics, Vol. 23, No. 12, pages 114-16;
December 1978.
Source Text
antenna theory, antennas, slotted curvilinear radiator,
aperture non-uniformity, decimeter band, UHF, cardioid
shaped radiation  pattern, antenna theory, direction
finding
Keyword Text
Attempts to develop a simple approximate method for the design of a wide-
band slotted curvilinear  radiator with a non-uniformity in the aperture, forming
a cardioid-shaped radiation pattern, needed  for the correct functioning of






Direction finding of a radio source of unknown polarization with short
electric antennas on a  spacecraft
Title Text
Lecacheux, A.Author Text
Astronomy and Astrophysics, Vol. 70, No. 5, Part 1, pages 701-6; December
1978.  Groupe de Radioastron. Decametrique, DASOP, Obs. de Meudon,
Meudon, France.
Source Text
radio direction-finding, radio astronomical techniques,
radio sources (astronomical),radio source,
polarization, short electric antennas, spinning
spacecraft, direction finding,  radio astronomy,
stabilized spacecraft
Keyword Text
The localization of a radio source of unknown polarization from a spacecraft is
not easy.  It is shown  that both location and polarization must be determined
simultaneously and that this can be done only  by using two antennas on a
spinning spacecraft or three antennas on a three axis stabilized one.  The






Surveillance system for submerged submarines developedTitle Text
no authorAuthor Text
Electronic Warfare Defense Electronics, Vol. 10, No. 12, pages 71-3;
December 1978.
Source Text
microwave antenna arrays, naval engineering, radio
direction-finding, tracking systems, submarines, Sea
Sentry III, antenna array, microwave receiver, display
and control console, direction  finding threat
processor, power supplies, operational controls,
indicators, surveillance system
Keyword Text
Sea Sentry III consists of an antenna array and microwave receiver integrated
into a single housing  that mounts on a submarine mast, and a display and
control console containing a direction finding  threat processor unit, a low-
frequency receiver, digital and screen displays, power supplies, and






Development of a two-frequency direction finder for whistlersTitle Text
Okada, T., Moriyama, S., Iwai, A.Author Text
Transactions of the Institute of Electronics and Communication Engineers of
Japan, Section E, (English), Vol. E61, No. 12, pages 983-4; December 1978.
Research Institute of Atmospherics, Nagoya University, Toyokawa, Japan.
Source Text
radio direction-finding, whistlers, mode of
propagation, whistlers, azimuthal angles, polarization,
2.8 kHz, two frequency direction  finder, 5.6 kHz
Keyword Text
In order to elucidate the mode of propagation responsible for whistlers
observed on the ground at low  latitudes, the authors have developed a
direction finder which measures the incident and azimuthal  angles and also






Detection of Spread Spectrum Signals by Using Direction
Finding/Correlation Techniques
Title Text
Sherrill, W. M. and Castles, M. PikeAuthor Text
Final Report, Contract No. 1038-803200, Project 16-5375, Southwest
Research Institute, San Antonio, Texas, December 1978.
Source Text
Keyword Text
The advent of spread spectrum techniques introduces new capability for
highly covert communications in which the communications bandwidth greatly
exceeds the information bandwidth.  In the direct sequence technique, for
example, 10 MHz bandwidth is coded to transfer a message of 10 kHz
bandwidth.  Alternatively, the 10 MHz bandwidth can be utilized by means of
RF frequency hop or a linear swept FM transmission.  With these techniques,
the communication signal is not concentrated in the relatively narrow
information bandwidth  but is spread over a wide frequency spectrum.  The
spread spectrum receiver utilizes the known spread code to obtain receive
processing gain.  This permits low power signal transmission such that the
energy per kilohertz of bandwidth is below the ambient noise level.
Conventional narrow band reception of a spread spectrum signal is essentially
equivalent to reception of the ambient noise background.  The purpose of the
subject contract is to determine practical means for noncooperative detection
of spread spectrum signals (i.e., direct sequence below noise transmissions
and various types of frequency hop signals) and provide a line of bearing to
the target.  Detection and direction finding must be performed without prior
knowledge of the communications coding sequence, i.e., without a priori
processing gain in the receiver.  For the State Department application, the
detection hardware must operate within a room or corridor for survey within an
embassy for the existence of covert spread spectrum communication devices.
 In addition, this task must be performed in the presence both of (a)
conventional (positive signal-to-noise ratio) and (b) weak, narrow band
communications interference below the noise.  The following sections of this
report outline (1) an analysis of the application of direction finding and
correlation techniques to the detection/DF of spread spectrum signals, and
(2) describe feasibility experiments performed under the contract to
demonstrate the validity of the approaches analyzed.  The final sections of
this report describe equipment design approaches for application to building
surveys for covert spread spectrum signals.  (Abstract taken from authors'






Digital on-line processing and display of multi parameter HF
transmission data
Title Text
Bibl, K., Reinisch, B. W.Author Text
AGARD Spec. Topics in HF Propagation 9 pages (See N80-19372 10-32),
1979.  Center for Atmospheric Research, Lowell University, Massachusetts.
Source Text
data transmission, display devices, high frequencies,
ionosondes, data compression, ionosphere,  radio waves,
real time operation
Keyword Text
Amplitude, phase, angle of arrival, polarization, frequency shift and signal
travel time of a radio  wave are simultaneously measured as functions of time
and frequency in a new digital  ionosonde, the Digisonde 128PS.  For the
study of the structure and motions of the ionosphere  and its influence on
Over-the Horizon detection systems, on sea-state measurements, on
direction and location finding methods and on communication systems a
selection of the  measurable parameters is recorded and displayed in real
time with the necessary resolution.   Two main modes of operation are
described, the ionogram mode using a Maximum Amplitude  scheme for data
compression and the Doppler-Drift Mode using preselected frequencies and






Lightning direction display (transmission lines and maintenance safety)Title Text
Blais, R. and Belanger, J.Author Text
Presented at IEEE 1979 Power Engineering Society Winter Meeting, New
York, February 4-9, 1979.  Published by IEEE, New York, New York, 830
pages, 1979.  Report No.  (A79 945-6/1-5)  Authors' Association:  Hydro-
Quebec Institute of Research, Varennes, Quebec, Canada.
Source Text
lightning protection, maintenance engineering, power
transmission lines, safety, storms, dispatching,
transmission lines, safety, maintenance crew,
electrical storms, remote areas, lightning  direction
display
Keyword Text
For a good dispatching of electrical energy transmission lines and safety of
the line maintenance crew  it has proven very interesting to be well informed
upon the incoming of electrical storms.  In some  isolated regions short term
meteorological information is not available; in order to compensate for  this
deficiency a relatively simple radio lightning direction finder, which is low in
cost and occupies  little space, was developed at IREQ in close collaboration
with specialists from the McGill University  meteorological center.  The
interesting results obtained allow us to foresee an excellent utilization  of this






IREQ lightning direction finderTitle Text
Blias, R.Author Text
Presented at International Electrical, Electronics Conference and Exposition,
Toronto, Ontario, Canada, October 2-4, 1979.  Published in Conference
Digest, New York, 215 pages, 1979.  Author's Association:  Institute de
Recherche de l'Hydro-Quebec, Varennes, Quebec, Canada.
Source Text
display instrumentation, lightning, direction finder,
lightning strokes direction display system
Keyword Text
For a good electrical network system operation as well as safety of the
transmission lines  maintenance crew, it has proven very interesting to be well
informed upon the incoming of electrical  storms.  In some isolated areas
short term meteorological information is not available; in order to  compensate
for this deficiency, a relatively simple lightning strokes direction display











Editor:  Tengstrom, E., Teleki, G.
Author Text
Conference:  International Astronomical Union Symposium 89:  Refractional
Influences in Astrometry an Geodesy at Uppsala, Sweden, August 1-5, 1978.
Published by Reidel, Dordrecht, Netherlands, pages 227-38, 1979.  (ISSN 90-
277-1038-4)  Author's Association:  University of New South Wales,
Kensington, New South Wales, Australia.
Source Text
atmospheric boundary layer, atmospheric light
propagation, atmospheric techniques, atmospheric
turbulence, light refraction, geodesy, angle-of-arrival
fluctuations, vertical refraction angle, horizontally
homogeneous turbulent  atmospheric surface layer,
vertical temperature gradient, temperature structure,
scaling temperature,  thermal stability
Keyword Text
A theory is developed for evaluating the vertical refraction angle from the
variance of the  angle-of-arrival fluctuations, assuming a horizontally
homogeneous turbulent atmospheric surface  layer.  The vertical refraction
angle is mainly a function of the vertical temperature gradient, and the
variance of the angle-of-arrival is related to the temperature structure
parameter C/sub T//sup 2/.   However, surface layer similarity theory states
that both the mean vertical temperature gradient and  6/sub T//sup 21 are
functions of the same scaling temperature and a thermal stability parameter.
This  therefore provides an indirect method of determining the vertical
refraction angle from a  measurement of the variance of the angle-of-arrival and
an estimate of the thermal stability  parameter.  Advantages of this method






WARC '79 and national securityTitle Text
Cook, W. J.Author Text
Presented at ICC '79, 1979 International Conference on Communications,
Boston, Massachusetts, June 10-14, 1979.  Published by IEEE, New York,
422 pages, 1979.  Author's Association:  Technology Plans & Operations,
Washington, DC.
Source Text
artificial satellites, frequency allocation, radio
broadcasting, satellite links, WARC, mobile satellite
communications, navigation satellites, radiolocation
bands, radio  broadcasting, World Administrative Radio
Conference
Keyword Text
The author explains the reason why the United States is strongly supporting
expansion of mobile  satellite communications, navigation satellites, and fixed
satellite communications, and will oppose  encroachment on the radiolocation






Wideband optical channelizer for simultaneous frequency and direction
finding
Title Text
Coppock, R. A. and Croce, R. F.Author Text
Journal:  Proceedings of the Society of Photo-Optical Instrumentation
Engineers, Vol. 214, pages 124-9, 1979.  Conference sponsored by SPIE,
Office of Naval Research, et al, presented at Monterey, California, November
27-29, 1979.  (ISSN 0361-0748)  Authors' Association:  GTE Sylvania
Incorporated, Mountain View, California.
Source Text
acousto-optical devices, antenna arrays, optical
information processing, simultaneous frequency and
direction finding, phase direction finding, direction
of arrival, frequency  sorting, generic amplitude,
wideband optical channeliser, acousto optic processor
technology,  simultaneous pulse and CW signals, high
bandwidth acousto optic media
Keyword Text
Describes the application of acousto-optic processor technology to phase
direction finding (DF)  systems with the objective of providing direction of
arrival and frequency sorting of simultaneous  pulse and CW signals.  The
specific processor configurations examined incorporated high bandwidth







Results of an active beacon collision avoidance experiment conducted
in the Los Angeles airspace
Title Text
Ebert, P. M., Moses, L. T., Spencer, N. A.Author Text
Mitre Corporation, McLean, Virginia  Metrek Division.  Astia Document (AD)-
A096285, MTR-79W00158, FAA-RD-80-7, 122 pages, 1979.
Source Text
accident prevention, aircraft safety, beacon collision
avoidance system, collision avoidance, flight  safety,
air traffic control, beacons, feasibility analysis,
instrument flight rules, radio direction  finders
Keyword Text
The Active BCAS test bed equipment, which had been tested both at NAFEC
and at Washington,  D.C., was upgraded to include the Whisper-Shout
technique for garble reduction and the DABS  mode for high integrity BCAS-to-
BCAS operation.  The test bed was then flown in the  environment of the Los
Angeles TCA and of the Orange County Airport.  A comparison was then
made under various levels of traffic, and with various system features.  As a
result of all of the  tests on the feasibility equipment, general performance






A least squares technique for calibrating a two-channel monopulse
direction finding system
Title Text
Ferguson, D. R. and Lenander, C. J.Author Text
Presented at 1979 SCSC, Summer Computer Simulation Conference,
Toronto, Ontario, Canada, July 16-18, 1979.  Published by AFIPS, Montvale,
NJ, pages 366-73, 1979.  Sponsored by AGU, AIAA, ISA, et al.  Authors'
Association:  Boeing Computing Services, Seattle, Washington.
Source Text
antennas, CAD, electronic engineering computing, least
squares approximations, Monopulse direction finding
system, two channel Monopulse system, multimode antenna
Keyword Text
A technique is presented for the computation of the effects of non-ideal
elements in the hybrid circuits  associated with a two channel Monopulse
system.  Use of antenna range data for the three log  amplifier output voltages
as a function of the test probe position permits the estimation of the relative
gains and phase shifts which are introduced by each hybrid circuit element.
The calculated  parameters are interpreted as deviations from the nominal
design values.  The relationship between  the theoretical unit error grid for the
Monopulse system and the real data which produces a distorted  error grid is
investigated through the application of least squares analysis techniques for






Diagonal horn antenna for amplitude comparison DF systemsTitle Text
Flam, R. P. and Foti, S. J.Author Text
Presented at IEEE International Symposium on Antennas and Propagation,
Seattle, Washington, June 18-22, 1979.  Symposium Digest published by
IEEE, New York, 390 pages, 1979.  Authors' Association:  Antenna
Development Division, American Electronic Laboratories Incorporated,
Lansdale, Pennsylvania.
Source Text
waveguide antennas, square pyramidal horns, amplitude
comparison direction finding system, diagonal horn
antenna
Keyword Text
Describes the use of square pyramidal horns, oriented diagonally and de-
focused in a controlled  manner to improve pattern characteristics.  The
principal advantages of this type of antenna are high  gain, low side lobes,
equal response to vertical and horizontal polarization, linear pattern slope over






Rapid-scanning measurements of wind-produced Doppler on an
asymmetrical microwave  transhorizon propagation path
Title Text
Fleming, R. D.Author Text
Stanford Electronics Laboratory, Stanford University, California.  Astia
Document (AD)-A080592-SU-SEL-79-016-TR-4504-1, 143 pages, 1979.
Source Text
Doppler effect, microwave transmission, scanners, wind
effects, winds aloft, microwave  scattering, phase
coherence, troposphere, wind direction, wind velocity
Keyword Text
Conventional methods for monitoring winds aloft have inherent spatial and/or
temporal  limitations that severely restrict their usefulness.  An alternate
solution is the use of transhorizon  bistatic radio techniques.  By using a
phase-coherent system with some form of beam-swinging  capability, it is
possible to measure the wind-produced Doppler shifts associated with moving
 off-path scatterers.  In this experiment a rapid data-gathering system is used
to remotely probe  the wind-field velocity structure in the common volume
region of a 164 km transhorizon  propagation path.  The phase-stable system
operates at 3.2 GHz and employs a 12 element  horizontal receiving antenna
array.  The amplitudes and relative phases of the output signals  from the
individual elements are sequentially sampled and recorded at a 40 Hz rate.
Off-line  processing of the amplitude and phase data samples is used to
"scan" in azimuth a 0.3 deg wide  fan beam through a 3.88 deg sector and to
obtain virtual simultaneous Doppler spectra  measurements at a continuum of
angles within the sector scanned.  An algorithm developed to  identify the
apparent source direction of each spectral component permits an appropriate
weighting to be applied to the spectra on the basis of angle-of-arrival.  The
average Doppler  shift (spectrum centroid) as a function of the a ray pointing







D region amplitude distribution, cone angle of arrival and electron
density profiles, Final Report,  1974-1978
Title Text
Flood, W. A., Turner, H. N., Shirley, T. F.Author Text
Department of Electrical Engineering, North Carolina State University,
Raleigh.  Astia Document (AD)-A07O358, ARO-11054.1-GS, 47 pages, 1979.
Source Text
back scattering, D region, electron density profiles,
angular distribution, annual variations,  mathematical
model
Keyword Text
The results of analytical and experimental investigations of D region back
scattering processes  and their effects on the accuracy of electron density
profiles produced by the partial reflection  technique are presented.  The major
findings were that the cone angle of arrival of D region  echoes is
approximately 13 degrees but on occasion can be significantly greater for
both 0 and  X polarizations; in the altitude regime between 74 and 80
kilometers, X-wave cone angles can  be greater than 0 wave cone angles of
arrival and this phenomenon is associated with local  minima in the electron
density profiles; the cone angle of arrival can be large enough that  altitude
resolution of the experiment is determined by the D region back scatter and
not by the  pulse length of the transmitter.  D region echoes were shown to be
Rayleigh distributed lending  support to the concept of volume scattering from
fluctuations of refractive index.  Finally the  seasonal variation of D region






The error in whistler direction finding due to the multirays in the earth-
ionosphere waveguide
Title Text
Hayakawa, M., Moriyama, S.Author Text
Rivista Italiana di Geofisica e Scienze Affini, Vol. 5, pages 125-127, 1978-
1979. Author employed:  Nagoya University, Toyokawa, Aichi, Japan.
Source Text
error analysis, ionospheric propagation, radio
direction finders, waveguides, whistlers, circular
polarization
Keyword Text
The effect of earth-ionosphere waveguide propagation on the accuracy of
whistler direction  finding is investigated on the basis of a refined calculation
model.  If the ionospheric exit region  of whistlers with nearly circular
polarization  is  regarded  as a point source, then the error in  the
determination  of  arrival  angles  is  relatively  small  (about  10  deg) for
incidence angles  less than 60 deg.  When the observed polarization departs
from circular, the emergence region  at the base of the ionosphere seems to
be of significant extent.  In this case polarization is  determined by the







FALCONFIX:  A multi-modal approach to fix computation, algorithm for
determining bearing  from radio direction finders.
Title Text
Hodson, W. T., III, Smith, J. C. H.Author Text
Final Report:  Air Force Academy, Colorado. Astia Document (AD)-AO72527-
USAFA-TR-79-5, 77 pages, 1979.
Source Text
algorithms, bearing (direction), radio direction
finders, computer programming, distribution  functions,
global positioning system
Keyword Text
FALCONFIX is a new algorithm for computing the location of an emitter given
the bearings  from a number of direction-finding stations located worldwide.
This approach assumes that  each reported bearing may be considered as a
sample from a composite normal/uniform  distribution, thereby explicitly
acknowledging that the bearing may be either true or wild.   These
distributions are used to create a likelihood function defined over the unit
sphere.   Non-linear programming techniques are then employed to identify all
relative maxima (modes)  of this function.  The modes (which coincide with
concentrations of bearings) are then ordered  by value and reported as






Electronic route guidanceTitle Text
Jeffery, D. J. and Stockdale, J. A.Author Text
Presented at Second International Conference on Automotive Electronics,
London, UK, October 29-November 2, l979.  Published by IEE, London, UK
pages 285-92, 1979.  Authors' Association:  Transport & Road Research
Laboratory, Crowthorne, UK.
Source Text
automobiles, economics, mobile radio systems, radio
links, road traffic, traffic control, traffic computer
control, road traffic, automobiles, mobile radio
systems, radio links, radio direction  finding
Keyword Text
The preferred system of electronic route guidance uses a one way radio
communication link in which  transmitters at the roadside act as electronic
road signs.  A special vehicle unit, costing around  Pounds 90 in production
quantities, will be required in order to receive and decode the data broadcast
by the electronic road sign, to compare this with a destination code previously
set in the unit, and  then to display the road number which corresponds with
the exit the driver should take from the  junction in order to reach his








Przeglad Telekomunikacynjy, Vol. 52, No. 1, pages 1-5, 1979.Source Text
distance measurement, geodesy, laser beam applications,
laser location, cosmic space, microwave radiolocation,
Moon location, laser range finders
Keyword Text
Advantages of laser location in cosmic space compared with microwave
radiolocation are discussed.   Experiments of Moon location are described,






Fluctuations of phase, angle of arrival, and frequency correlation of
spherical waves in a  randomly inhomogeneous medium
Title Text
Krupnik, A. B., Molodtsov, S. N., Saichev, A. I.Author Text
Radiofizika, Vol. 22, No. 12, pages 1472-1479, 1979.  Author employed:
Gor'ovskii Gosudarstvennyi Universitet, Gorki, USSR
Source Text
correlation, fluctuation theory, frequency response,
geometrical optics, random processes,  spherical waves,
approximation, inhomogeneity, phase deviation, plane
waves, statistical analysis,  wave diffraction
Keyword Text
The statistical characteristics of phase and arrival angles as well as of the
frequency correlation  of light waves in a randomly in homogeneous medium
have been obtained in the small-angle  geometrical-optics approximation.  The
influence of phase-front sphericity on these  characteristics is investigated.  It
is shown that, as in the case of plane waves, diffraction has  no effect on the






State of the art and needs of the Earth platformTitle Text
Kuechle, L. B., Demaster, D. P., Siniff, D. B.Author Text
Minnesota University, Minneapolis. Report COHF-7904140-1, 16 pages, 1979.Source Text
position (location), remote sensors, satellite
tracking, wildlife radiolocation, antenna radiation
patterns, bioinstrumentation, Nimbus 6 satellite
Keyword Text
The current state of the art in designing the animal platform segment for use
in satellite location  systems is outlined.  Problems with batteries, antenna







Lenth, R. V.Author Text
Presented at Computer Science and Statistics,12th Annual Symposium on
Interface, Waterloo, Ontario, Canada May 10-11, 1979. Published
byUniversity Waterloo, Waterloo, Ontario, Canada, pages 335-8, 1979.
Author's Association:  University of Iowa, Iowa City, Iowa.
Source Text
estimation theory, statistical analysis, direction
finding, outlier rejecting scheme, robust M-estimators,
statistical theory, software
Keyword Text
A typical problem in direction finding would involve a downed aircraft equipped
with an emergency  locator transmitter (ELT).  Field crews use specialized
equipment to take bearings on the ELT signal  from various locations.  Under
ideal conditions, these bearings will all intersect in a small  neighborhood of
the ELT.  In practice, however, conditions are far from ideal:  Bias may exist
in the  bearings, and worse yet, false readings may occur due to reflections
from mountains, cliffs, etc.   Thus, some kind of outlier rejecting scheme is
needed, and the method used in this paper involves  robust M-estimators as
adapted to directional data.  The necessary statistical theory is developed
and  the results are tested on actual data collected in such a situation.  The
final product of this  investigation will be the development of suitable software
for use in a portable microcomputer for  field use, as well as an effective







Gust Front Recognition Using a Single-Doppler Radar.Title Text
Mader, Michael WilliamAuthor Text
Master's Thesis:  Air Force Institute of Technology, Wright-Patterson Air
Force Base, Ohio.  Report AFIT-CI-79-283T-S, 76 pages, 1979.
Source Text
Doppler radar, meteorological radar, gusts, wind,
direction finding, target recognition, base  flow, low
humidity, low altitude, real time, weak  convergence,
field conditions,  thunderstorms, value, precipitation,
radar, boundaries, air, sources, surfaces, signatures,
motion, flow, operation, convergence, storms ,squall
lines, front recognition, NTISDODXA
Keyword Text
A dual-Doppler analysis of a squall-line on 3 May 1977 yielded a three-
dimensional wind  field within what was considered a typical squall line. This
wind field was highly  divergent near the surface in the area of the down draft.
Directly above this divergent  flow, at a height of 3 to 6 km, the flow became
highly convergent, with dry air  entrainment observed along the backside of
the storm.  The wind field above 6 km  showed only small areas of weak
convergence.  This lead to the conclusion that the  mid-level (3 to 6 km) air
was the main source of the down draft air responsible for the  strong surface
outflow. Based on the idea that the mid-level convergence is an indication  of
a strong down draft, the dual-Doppler wind field was converted to radial wind
fields  as would be viewed from various angles by a single-Doppler radar. To
be able to use this  idea in real-time operations, convergence values along
each radial were computed relative  to the azimuth of the radar and direction
of storm motion.  To further illustrate the  possible use of this convergence
signature, single-Doppler data of three thunderstorms  known to have
produced strong surface winds were examined. In all three cases, a strong
convergent boundary was present in the mid-levels of the storm. This research
indicated  mid-level convergence may be a characteristic of thunderstorms
which produce a strong  down draft and subsequently strong outflow. By
identifying such a feature in the  mid-levels of the storm, the problems of
warning on storms located at a distance in excess  of 100 km or storms with






Atmospheric turbulence effects on millimeter wave propagationTitle Text
McMillan, R. W., Wiltse, J. C., Snider, D. E.Author Text
Presented at EASCON '79, IEEE Electronics and Aerospace Systems
Conference, Arlington, VA, October 9-11, 1979.  Published by IEEE, New
York, New York, 1979.  Authors' Association:  Georgia Institute of
Technology, Engineering Experiment Station, Atlanta, Georgia.
Source Text
atmospheric electromagnetic wave propagation, radiowave
propagation, millimeter wave propagation, atmospheric
turbulence, microwave radiation, 94 GHz, 140 GHz,
electromagnetic wave propagation, military
Keyword Text
The effects of atmospheric turbulence on the propagation of optical signals
have been thoroughly  analyzed; in the case of millimeter microwave radiation
less work has been done, and theory predicts  a strong dependence of the
scintillation amplitude and angle of arrival variations on the humidity  structure
parameter C/sub o/ in addition to the temperature structure parameter C/sub
T/.  This paper  extends the work of several Russian authors to the point of
calculating both intensity and angle of  arrival fluctuations in the atmospheric
windows at 94 and 140 GHz.  The calculated results are  compared to
experiment for both frequencies, and reasonably good agreement is obtained






Angular data collection from the AN/GMD-1 RDF trackerTitle Text
Merrill, M. D.Author Text
Presented at IEEE 1979 Region VI Conference, Sacramento, California, April
25-27, 1979.  Conference Record published by IEEE, New York, 156 pages,
1979.  Author's Association:  Department of Electrical & Computer
Engineering, New Mexico State University, Las Cruces, New Mexico
Source Text
data acquisition, meteorology, radio direction-finding,
radio direction finder, temperature, humidity,
pressure, azimuth, elevation, atmospheric profiles,
software
Keyword Text
The AN/GMD-1 is a radio direction finder (RDF) tracker used to track a
balloon-borne radiosonde  which transmits temperature, humidity and
pressure data which are combined with the azimuth and  elevation angles of
the AN/GMD-1 to produce atmospheric profiles of wind, temperature, and
humidity versus height.  In automating the GMD system for computer data
reduction, special  techniques were developed for collecting the elevation and
azimuth angular data.  The tracking  procedure is mathematically defined and
implemented into a flow chart for computer computation.   Examples of the







Helicopter crash position indicator flight trialsTitle Text
Nelson, K. D.Author Text
Presented at 10th Annual Symposium, Society of Flight Test Engineers, Las
Vegas, Nevada, September 4-6, 1979.  Proceedings published by Society of
Flight Test Engineers, Lancaster, California, 12 pages, 1979.  (A80-27226 10
05)  Author's Association:  Aerospace Engineering Test Establishment, CFB
Cold Lake, Alberta, Canada
Source Text
crashes, flight tests, helicopters, position
indicators, rescue operations, Canada, deployment,
radio  direction finders, safety devices
Keyword Text
The paper examines the Canadian Forces (CF) helicopter crash position
indicator flight trials.   These tests were conducted to clear the elected Crash
Position Indicator (CPI) systems on fixed  and rotary wing aircraft; for the
rotary wing systems, a test method was developed using a  combination of
surface and stand-off tufting to define the flow-field characteristics in the
vicinity of the CPI.  Results were used to predict the separation
characteristics and the trajectory  of the CPI airfoil, concluding that this tufting
prediction method in conjunction with a computer  model will reduce the large






Standard engineering installation package.  Terminal VHF
Omnidirectional Range (TVOR)  system an/FRN-41.
Title Text
no authorAuthor Text
Corporate Source (CS), Army Communications Command, Fort Huachuca,
Arizona.  Astia Document (AD)-A065932, ACC-SEIP-012, 156 pages, 1979.
Source Text
installing, omnidirectional radio ranges, radio
direction finders, very high frequencies, VHF
omnirange navigation, military helicopters, quality
control, radio transmitters, sidebands, voice
communication
Keyword Text
This Standard Engineering Installation Package(SEIP) provides information for
the engineering  and installation of TVOR facilities worldwide.  Information
provided consists of site survey  data, siting criteria, installation specifications
and instructions, a bill of materials, quality  assurance procedures and
completion certification format.  Information provided must be  adapted to the






Magnetic sensor in BHASKARA Satellite.Title Text
Ramanujam, S., Alex, T. K., Narayanaswamy, V. R.Author Text
Journal of the Institution of Electronics and Telecommunication Engineers,
Vol. 25, No.12, pages 475-478,  December, 1979.   ISRO, Bangalore, India.
Source Text
magnetometers, communication satellitesKeyword Text
The BHASKARA Satellite was launched on June 7, 1979 for earth
observations using a  TV camera and a microwave radiometer.  A triaxial
magnetometer was one of the  direction finding instruments (attitude sensor)
used in this satellite.  The magnetic sensor  is described.  The principle of the
flux-gate magnetometer, circuit details, test and  calibration are explained.






Marine direction finderTitle Text
Rambaut, M. A.Author Text
Electrical Communication, Vol. 54, No. 2, pages 130-5, 1979.  International
Marine Radio Company Limited, London, UK.
Source Text
marine systems, radio direction-finding, radio
navigation, goniometer, marine direction finder.
Keyword Text
The DF 770, designed for reliable navigation at sea, give sharp bearings with
an accuracy of better  than 1 degrees.  It can also be used for search and
rescue following a maritime accident.  Based on  the proven goniometer
principle, this new direction finder uses a frequency synthesizer for accurate






Wildlife monitoring program planTitle Text
Sebesta, P., Arno, R.Author Text
National Aeronautics and Space Administration, Ames Research Center,
Moffett Field, California. Report NASA-TM-78578-A-7781, 233 pages, 1979.
Source Text
habitats, satellite tracking, wildlife radiolocation,
bioinstrumentation, data processing,  management
methods, user requirements
Keyword Text
A plan for integrating the various requirements for wildlife monitoring with
modern aerospace  technology is presented.  This plan is responsive to user
needs, recognizes legal requirements,  and is based on an evolutionary
growth from domestic animals and larger animals to smaller,  more scarce
and remote species.  The basis for animal study selection was made from the
1973  Santa Cruz Summer Study on Wildlife Monitoring.  As techniques are
developed the monitoring  and management tasks will be interfaced with and
eventually operated by the user agencies.   Field efforts, aircraft and
satellites, will be supplemented by laboratory investigations.  Sixty  percent of
the effort will be in hardware research and development (satellite technology,






Earth-space optical communication through atmospheric turbulence:
theory
Title Text
Shapiro, J. H.Author Text
Presented at ICC  '79; 1979 International Conference on Communications,
Boston, Massachusetts, June 10-14, 1979.  Published by IEEE, New York,
New York, page 422, 1979.  Author's Association:  MIT, Department of
Electrical Engineering & Computer Science, Cambridge, Massachusetts.
Source Text
atmospheric light propagation, information theory,
optical communication, satellite relay systems,
atmospheric turbulence, uplink beam spreading,
scintillation fading, communication theory, downlink
spatial diversity receivers, reciprocity principle,
Earth space optical communication
Keyword Text
Atmospheric turbulence affects bidirectional earth-space optical
communication in a variety of ways.   It gives rise to uplink beam spreading,
downlink angle-of-arrival fluctuations, and scintillation fading  in both the uplink
and downlink receivers.  In this paper, recent work on the communication
theory  of this channel will be reviewed.  The structure and performance of a
variety of downlink spatial  diversity receivers will be elaborated, and, by
means of the reciprocity principle, the relevance of the  downlink results to the






Neutron Monitor Response to Non-Vertical Arrival Directions During
GLE's
Title Text
Shea, M. A., Smart, D. F., Tanskanen, P. J., Humble, J. E.Author Text
Air Force Geophysics Laboratory, Hanscom Air Force Base, Massachusetts.
Report AFCL-TR-80-0085,  8 pages, 1979.
Source Text
solar cosmic rays, neutron detectors, monitoring, angle
of arrival, anisotropy, reprints, NTISDODXR
Keyword Text





Strong turbulence effects on short wavelength lasers.Title Text
Tavis, M. T., Yura, H. T.Author Text
Final Report:  Aerospace Corporation, El Segundo, California  Electronics
Research Laboratory.   Astia Document (AD)-A079748-TR-0078(3608)-1-
SDTR-79-24, 87 pages, 1979.
Source Text
light scattering, turbulence effects, ultraviolet
lasers, correlation, Fresnel integrals, heuristic
methods, Huygens principle
Keyword Text
The mean square wander angle of a focused laser beam transmitted through a
 homogeneous-isotropic turbulent medium has been determined by the use of
the extended  Huygens-Fresnel principle.  The theory is developed for both
weak and strong turbulence  conditions for which the electromagnetic field
statistics are known.  A heuristic formula for the  wander angle is developed
which connects the turbulence regimes.  Although the theory is  general,
numerical results are determined for uniformly illuminated laser aperture only.
The  mean square angle of arrival of a spherical wave source in the laser focal
plane and detected  in the laser aperture plane is also determined.  The
correlation function of the angle of arrival,  determined by means of the
centroid, and the angle of arrival, determined by means of a least  squares fit
of the received phase over the aperture, is discussed.  It is shown that this
correlation  is nearly 100% in the regime of weak turbulence conditions.
Finally, engineering formulas  useful for hand calculation of wander angle and







Synthetic Aperture HF Radar Wave Measurement ExperimentsTitle Text
Teague, Calvin C.Author Text
Stanford University, California Center for Radar Astronomy.  18 pages, 1979.Source Text
ocean waves, synthetic aperture radar, direction
finding, surface waves, reprints,NTISDODXR
Keyword Text





Some characteristics of the ray trajectory of radio waves propagating in
an irregular ionospheric  waveguide
Title Text
Tinin, M. V.Author Text
Radiofizika, Vol. 22, No. 9, pages 1061-1069, 1979.  Author employed:
Irkutskii Gosudarstvennyi Universitet, Irkutsk, USSR.
Source Text
ionospheric propagation, radio waves, ray tracing,
waveguides, adiabatic conditions, average,
differential equations, permittivity
Keyword Text
Ray behavior in a three-dimensional irregular ionospheric waveguide is studied
by using the  averaging method.  Attention is given to variations in angle of
arrival for both long and short  distances.  An irregular waveguide with a
parabolic permittivity profile is considered as an  example for the use of the






Sonic direction finding in the presence of strong acoustic interferenceTitle Text
Veksler, V. I., Feinberg, E. L.Author Text
Tekhnika i metody radioastronomicheskogo priema, pages 126-
43.Techniques and methods of radio-astronomic reception. (A79-53953 24-89)
New York, Consultants Bureau, pages 133-150, 1979.
Source Text
acoustic sounding, correlation detection, noise
(sound), signal detection, signal to noise ratios,
coherence coefficient, interference, relay
Keyword Text





Research on adaptive antenna techniques 3.  Part 1:  The soft
constrained LNS algorithm.  Part  2:  An improved adaptive separator.
Title Text
Widrow, B., Chestek, R., Saxe, T.Author Text
Final Report:  Stanford University, California  Information Systems Laboratory,
 Astia Document (AD)-A068660, 81 pages, 1979.
Source Text
adaptive filters, algorithms, antenna arrays, jamming,
beam waveguides, delay lines, multichannel
communication, white noise
Keyword Text
This research is concerned with separation of desired signals and jamming
signals based on their  relative power levels.  The jammers are assumed to be
strong compared to the desired signals,  otherwise they are of no concern
since other methods can be used to eliminate them.  In Part  I, we develop
"soft constraint" adaptive algorithms that are suitable for power separation
with  adaptive arrays.  Signals and jammers of various power levels can be
separated as long as they  differ in angle of arrival and/or frequency band.  In
Part 2, we develop single channel power  separators with sharper thresholds
than have been previously possible.  Such systems can  separate signals and
jammers of various power levels as long as they differ in frequency band.   The
goal is to study sharp threshold phenomena in the simpler context of single







Design of a high resolution HF phased array for ionospheric applications
at the equator
Title Text
Balan, N., Nandakumar, V. N., Chandrasekhar, S., Iyer, K. N., Rao, P.
B., Sridhar, A.
Author Text
Journal:  Indian Journal of Radio and Space Physics, Vol. 8, pages 289-294,
October - December 1979.  Research sponsored by the Indian Space
Research Organization, 1979.  (AIAA Technical Library)  Authors'
Association:  Kerala, University, Trivandrum, India; Keltron, R & D Section,
Trivandrum, India
Source Text
high resolution, ionospheric sounding, phased arrays,
radar antennas, radar measurement, spread-  F,
traveling ionospheric disturbances, tropical regions,
coherent radar, Doppler radar, gravity  waves, phase
coherence, radar receivers, radar transmitters, signal
reflection
Keyword Text
The design of a high resolution HF phased array for mapping TIDs and spread-
F irregularities  of the equatorial ionosphere is described in detail.  The high
resolution radar is a phase coherent  system comprising a broadband pulse
transmitter, a thinly filled phased array, a bank of hf  phase coherent
receivers, an interface and a digital recording system.  The receiving array
consists of 16 identical short dipoles equally spaced around the
circumference of a circle of 400  m diameter.  A pencil beam of about 4 deg
resolution can be synthesized at a frequency of 10  MHZ and it can be
scanned both in azimuth and elevation within an angular window of about  20
deg off zenith.  The radar can be used to map the angular spectrum of the
spread-F returns  which will help develop useful models for the equatorial
spread-F irregularities.  In probing the  TIDs, the radar by way of measuring
the Doppler line, the range, and the angle of arrival of the  signals reflected
from the ionosphere, provides all the information necessary to determine the






An Evaluation of Coincidence InterferometryTitle Text
Beckett, D. J. and Ernst, E. W.Author Text
RRL No. 500, Task Report #3, Report No. DELEW-TR-1938-6, Contract No.
DAAB-07-76-C-1938, Department of Electrical Engineering, University of
Illinois, Urbana, Illinois, January 1979.
Source Text
radio direction finding, HF interferometer, wave
interference, data selection, coincidence interferometer
Keyword Text
Comparison of the data obtained from more than one colinear interferometer
antenna element pair will allow the selection of data from that available which
will produce direction of arrival information with less error than  that obtained
by use of all the data or from a random sample.  The selection criteria to be
used are developed.  Variations in the angles of arrival and the value of the
selection criteria under conditions of wave interference are shown.  Examples
showing the improvement in the quality of the results using the selection
criteria are given.  (Abstract source unknown, technical report, English






Method of Determining Relative Orientation of Physical Systems.Title Text
Elmer, Frank J.Author Text
Patent:  Department of the Army, Washington, D.C. Report PAT-APPL-701
918-Patent-4 134 681, 11 pages; January 1979.
Source Text
patents, direction finding, orientation (direction),
vector analysis, transformations  (mathematics), laser
beams, measurement angles, PAT-CL-356-152, position
(location), NTISGPA
Keyword Text
A method and system are provided to determine the relative orientation of two
physical  systems (i.e., assemblages of equipment which share a common,
locally defined  coordinate system). Two distinct beam vectors (i.e. fixed
directions in three dimensional  space) are simultaneously resolved by each
physical system into their apparent vector  components. This set of four
apparent vectors is sufficient to uniquely and accurately  define the
transformation matrix relating the local coordinate system of the two physical






Transmission of Ultrasonic Waves through a Solid Layer Immersed in
Liquid.
Title Text
Goo, Gee InAuthor Text
Final Report:  Naval Surface Weapons Center, Silver Spring, Maryland  Report
NSWC/TR-81-197, 54 pages; January 1979.
Source Text
acoustic lenses, transmittance, acoustic properties,
polyethylene, plexiglas, ultrasonics,  angle of
arrival, frequency response, experimental data,
transmission loss, coefficients, absonic-A material,
NTISDODXA
Keyword Text
This report presents a method using an existing theoretical expression, for
determining  the transmission coefficient of ultrasonic waves incident on a thin
plastic plate at an  arbitrary oblique angle. The theoretical results were
substantiated by in-house and  published data. Frequencies investigated
range from 100 to 1000 kHz and materials  investigated were Absonic-A,





January - FebruaryMonth Text
Radio occultation of the Venusian atmosphere and bistatic radiolocation
of the surface of Venus  using the Venera-9 and Venera-10 satellites
Title Text
Kolosov, M. A., Yakovlev, O. I. Efimov, A. I., Pavelyev, A. G., Matyugov,
S. S.
Author Text
Institute of Radio Engineering and Electronics, Academy of Science,
Moscow, USSR.  Radio Science, Vol. 14, No. 1, pages 163-73; January-
February, 1979.
Source Text
occultations, planetary atmospheres, radio astronomical
observations, remote sensing, space vehicles, Venusian
atmosphere, Venera-9, Venera-10 satellites, radio
occultation, immersion, emersion,  refraction index,
electron number density, Doppler frequency, relative
heights, Venus surface bistatic  radiolocation, remote
sensing, field strength time dependence, atmospheric
pressure, UHF,  atmospheric density altitude
dependence, mm 0320, atmospheric temperature, reflected
radio signal  energy spectrum, altitude km 0040 to
0320, Cytherean atmosphere, Venus surface
irregularities RMS  slopes
Keyword Text
Experimental results for the radio occultation of the Venusian atmosphere
using the Venera-9 and  Venera-10 satellites are discussed.  The time
dependences of the field strength and frequency during  immersion of the
vehicles behind the planet and during their emersion from behind it are given.
The  dependences of the refraction index, density, pressure, temperature, and
electron number density on  the altitude above the planet's surface have been
obtained.  The results of bistatic radiolocation of the  Venus surface with the
aid of the Venera-10 satellite are also presented.  An analysis is made of the
energy spectrum and variations of the Doppler frequency of a radio signal
reflected from the planet's  surface.  The distribution of the relative heights and







The Determination of the Direction of Arrival of an Interference FieldTitle Text
Lai, Hang H. and Dyson, John D.Author Text
RRL No. 492, Task Report No. DELEW-TR-76-1938-5, Contract No. DAAB07-




The problem of resolving the complex interference field t a receiving site that
is caused by multimode propagation at high frequencies into the individual
plane wave components and determining the direction of arrival of these
components is considered.  The method developed is based on Prony's
algorithm.  Effects of noise level on the solution are discussed and examples
are illustrated.  A first-order linearized model of a statistical study of a simple
two plane-wave problem for this conventional Prony's method is presented.
Problems and discussions pertinent to this conventional algorithm are also
presented. It is assumed that the interference field can be sampled by
measuring the amplitude and phase of the signal from two linear arrays
oriented in the form of a V pattern.  The solution of the set of nonlinear
equations representing the information from an array yields the included angle
between the wave normal and the axis of the array, a so-called conical angle.
Information from two arrays is necessary in order to determine the two
coordinate angles in a spherical coordinate system.  A modification of Prony's
technique, an eigenvalue approach, has also been applied to this problem.  It
is shown that this approach not only allows one to analytically determine the
number of waves in the problem, but also offers a way to pair conical angles
to insure proper identification of the waves.  It is also shown that this latter
approach is less susceptible to the effect of noise.  Comparisons and
statistical tests of this method with the conventional method are presented.
Experimental evidence related to multimode as well as single-mode
propagations coming from the same source was obtained.  Data obtained
from a controlled experiment, when a signal from a distant source was
repeated and retransmitted at a different location, clearly verify that the
system as well as the algorithm is capable of resolving waves coming from
different directions.  (Abstract source unknown, technical report, English






Channeling Health: A Review of the Evaluation of Televised Health
Campaigns.  <NOTE> Working Note
Title Text
Lau, Richard, Kane, Robert, Ware, John, Berry, Sandra, Roy, DouglasAuthor Text
RAND Corporation, Santa Monica, California, Office of Science and
Technology Policy, Washington, DC.  Report RAND/WN-10403-OST, 66
pages; January 1979.
Source Text
behavior, television systems, reviews, effectiveness,
assessments, methodology,  consumer affairs, mass
media, attitudes, data collection, health education,
health consumers, NTISEXOSTP, NTISRAND
Keyword Text
The document reviews efforts to assess the effectiveness of television
programs on  changing health behaviors.  The relatively limited literature to
date has featured primarily  correlational studies which permitted no causal
conclusions. The few experimental studies  available present a mixed picture.
Numerous methodologic problems beset any effort at  assessment of
effectiveness. Perhaps the greatest difficulty is operationalizing a design  that
permits true experimental manipulation on a relevant sample without
contamination.  The several methodologic problems and some potential






Multiple location - A digital approach.Title Text
Reddi, S. S.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-15,
No.1, pages 95-105, January 1979. Ford Aerospace and Communication
Corporation, Newport Beach, California.
Source Text
radio direction finding, computer simulation, signal
processing, digital techniques,  antennas, radar,
signal interference, jamming
Keyword Text
Algorithms for locating multiple signal sources simultaneously with the aid of
linear  arrays and digital signal processing are presented.  The approach
basically consists of  determining the eigenvalues/eigenvectors of a complex
covariance matrix and solving a  polynomial formed from the elements of
eigenvectors.  Computer simulations are  performed to investigate the
behavior of the algorithms in terms of their accuracy,  convergence, and







Characteristics of echo signal propagation along the Khabarovsk-Irkutsk
path
Title Text
Semenei, IU. A.Author Text
Geomagnetizm i Aeronomiia, Vol. 19, pages 168-170, January-February
1979.  Author employed:  Irkutskii Gosudarstvennyi Universitet, Irkutsk,
USSR.
Source Text
ionospheric f-scatter propagation, radio echoes, short
wave radio transmission, transhorizon radio
propagation, daytime, dipole antennas, gradients, point
to point communication, propagation  velocity, pulse
amplitude, ships, signal reflection
Keyword Text
In the present paper, long-distance propagation in which multiple successive
reflections from  the F-layer take place are studied in the daylight hemisphere
at frequencies between 16 and 18  MHZ.  The angle of arrival, the amplitude,
and the propagation period of the echo signals were  measured.  Some
characteristics of back scatter echo signal propagation along the  Khabarovsk-






Radio systems - Synthesis of the optimum structure of the receiver of a
radio direction finder  that simultaneously detects signals with unknown
initial phase and measures the angle of arrival  of the w
Title Text
Shinakov, Iu. S., Kurilenko, G. M.Author Text
Radiotekhnika, Vol. 34, pages 3-7, January 1979. Translation:
Telecommunications and Radio Engineering, Part 2(Radio  Engineering), Vol.
34, pages 44-48, January 1979.
Source Text
network synthesis, radio direction finders, radio
receivers, signal detection, algorithms, incident
radiation, microprocessors, optimization, phase
deviation, random processes
Keyword Text





Synthesis of the optimal structure for a radio direction finder receiver
which concurrently  detects a signal of unknown initial phase and
measures the angle of arrival. II
Title Text
Shinakov, IU. S., Kurilenko, G. M.Author Text
Radiotekhnika, Vol. 34, pages 3-7, January 1979.  In Russian, 1979.Source Text
network synthesis,  radio direction finders, radio
receivers, signal detection, algorithms, incident








Synthesis of the optimum structure of the receiver of a radio direction
finder that simultaneously  detects signals with unknown initial phase
and measures the angle of arrival of the wave
Title Text
Shinakov, Yu. S., Kurilenko, G. M.Author Text
Radiotekhnika, Vol. 34, No. 1, pages 3-7. Translation:  Telecommunications
and Radio Engineering, Part 2 (Radio Engineering), Vol. 34, No. 1, pages 44-
8; January, 1979.
Source Text
radio direction-finding, radio receivers, radio
direction finder, angle of arrival, optimum algorithms,
random phase, microprocessor
Keyword Text
Relations are obtained defining jointly optimum algorithms for detecting
signals with random phase  and for measuring the angle of wave arrival.  The
structure of the receiver of a radio direction finder,  which can be realized in






Computer-aided ship trackingTitle Text
Smith, P. L.Author Text
IEEE Transactions on Systems, Man and Cybernetics, Vol. SMC-9, No. 1,
pages 58-62; January 1979.  Aerospace Corporation, El Segundo, California.
Source Text
computerized navigation, ships, tracking, multi sensor
correlation, ocean surveillance data, radar, direction
finding, motion models, computer  aided ship tracking
Keyword Text
A computer-aided manual technique for performing ship tracking and multi
sensor correlation of  ocean surveillance data is described.  All types of ship
sightings, such as radar and direction finding  readings, are associated in a
unified procedure.  The computer displays all unidentified ship sightings  that
may be linked to the identified sightings of a particular ship.  To resolve
ambiguities, an operator  assigns identities to one or more of the unidentified
sightings, and the computer then recomputes and  displays the new sets of
linked sightings that satisfy the operator-imposed assignment constraints.
The operator can rerun the program several times to take advantage of new







A Study of the Scanning Properties of Some Simple ReflectionsTitle Text
Fante, Ronald L., Romberg, Katherine M.Author Text
Rome Air Development Center, Griffiss Air Force Base, New York.  Report
RADC-TR-79-34, 28 pages; February 1979.
Source Text
antennas, reflectors, antenna radiation patterns,
scanning, surface properties, plane  geometry, angle of
arrival, parabolic antennas, cylindrical bodies,
antenna feeds,NTISDODXA
Keyword Text
A study has been made of the scanning properties of some singly-curved
reflecting  surfaces.  First considered was the focal region field distribution
when a plane wave is  incident at various angles upon the reflecting surface.
The information gained from this  analysis was then used to study the
scanning properties of the reflectors when sources are  placed in the focal
region. In particular, the parabolic cylinder was first analyzed, and  it was
found that this surface could be scanned only several beamwidths without
severe  coma lobes occurring in the radiation pattern. A modified surface was
then studied and  it was found that this surface could be scanned over plus or






Correlation procedures in telemetering techniquesTitle Text
Kurze, U.Author Text
Battelle Institute, Frankfurt AM, Germany.  Acustica, Vol. 41, No. 5, pages
321-326,  February 1979.
Source Text
telemetering, mathematical modelsKeyword Text
A three-channel correlation of narrow-band signals is described, which serves
for  accurate frequency measurement and spatial direction finding.  The
evaluation of the  general formula employs an algorithm suitable for quick
digital data-processing.  It  concerns short-time correlation and an averaging
technique.  From the results of the  computer simulation a quantitative
relation is derived between the signal-to-noise ratio  and the angular error.  In






Correlation procedures in remote measuring techniquesTitle Text
Kurze, U.Author Text
Battelle Institute, Frankfurt/Main, West Germany. Acustica, Vol. 41, No. 5,
pages 321-6; February 1979.
Source Text
correlation methods, remote sensing, signal processing,
remote measuring techniques, frequency measurement,
spatial direction finding, algorithm, computer
simulation, three channel correlation, narrow band
signals
Keyword Text
A three-channel correlation of narrow-band signals is described, which serves
for accurate frequency  measurement and spatial direction finding.  The
evaluation of the general formula employs an  algorithm suitable for quick
digital data-processing.  It concerns short-time correlation and an  averaging
technique.  From the results of the computer simulation a quantitative relation






Handbook on Biotelemetry and Radio Tracking, proceedings of an
International  Conference on Telemetry and Radio Tracking in Biology
and Medicine, 1979.
Title Text
Amlaner, Charles J. Jr. (Ed.) and MacDonald, David W. (Ed.)Author Text
Conference:  International Conference on Telem and Radio Tracking in Biology
and Medical, University of Oxford, England, March 20-22 1979.  Conference
Proceedings, Handbook on Biotelem and Radio Tracking, Published by
Pergamon, Press, Oxford, Engl and Elmsford, New York, 804 pages, 1979.
Authors' Association:  University of Oxford, England.
Source Text
telemetering, medical applications, radio direction
finding, applications, radio  transmitters, miniature,
ultrasonic devices, medical applications, Biomedical
engineering, surgical implants, Biomedical equipment,
radio nuclides, animal experiments, wildlife tracking,
animal activity monitoring, radio tracking,  Gamma
cameras
Keyword Text
This volume contains 101 papers, arranged in 5 broad categories:  I,
Introductory  Reviews (11 papers); II, Design, Construction and Performance
(30 papers); III,  Evaluation, Data Acquisition and Analysis (13 papers); IV,
Applications in Biotelemetry  (21 papers); V, Applications in Radio Tracking
(26 papers).  Papers in I include a  historical review of biotelemetry from the
point of view of artifact-free measurements;  short-range telemetry through
intact skin in animals and man; implanted radio capsules;  use of radio
nuclide tracers; wildlife tracking by radio and radar.  Papers in II include
techniques for implanted radio and ultrasonic transmitters and various
transducers, optical  and radio optical wildlife tracking.  Papers in III relate to
wildlife ecological research by  both radio and ultrasonic biotelemetry and
tracking.  Papers in IV concern remote  measurements of physiological
parameters in man, domestic and wild animals, fish, and  birds.  Papers in V
primarily discuss wildlife activity studies of animals, birds, fish and  aquatic






Symposium Papers - RTCM Assembly Meeting (Radio Technical
Commission for Marine  Services), 1979.
Title Text
AnonAuthor Text
Conference:  RTCM Assembly Meeting, San Francisco, Calif, April 23-26,
1979. Symposium Papers published by Radio Tech Comm for March Serv,
Washington, DC, 5 volumes, var pagings, 1979.
Source Text
ships, radio equipment, radio navigation, equipment,
waterway transportation, radio,  frequency allocation,
marine engineering, education, radio direction finding
Keyword Text
These 5 volumes contain 32 papers dealing with spectrum usage,
international  developments, developmental communications, maritime
operations, regional  telecommunications, distress and safety, training, and






Correlation-external direction finding of extended and point sources of
electromagnetic  oscillations
Title Text
Baklitskii, V. K.Author Text
Radioelektronika, Vol. 22, pages 41-45, March 1979.Source Text
electromagnetic radiation, point sources, radio
direction finders, signal processing, algorithms,
correlation, error signals, holography, nonlinear
filters, optimization, space-time functions
Keyword Text
Nonlinear filtering is used to obtain an algorithm of optimal processing of
signals from extended  or point sources of electromagnetic radiation.  This
algorithm makes it possible to determine  the discrimination factor of the
direction finder.  The study is applied to methods of  amplitude-difference,






Correlative-extreme direction finding of point-sources and extended
sources of  electromagnetic waves.
Title Text
Baklitskii, V. K.Author Text
Radioelektronika, Vol. 22, No. 3, pages 41-45, March 1979. Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction finding, electromagnetic wavesKeyword Text
Based on nonlinear filtering method an algorithm is derived for optimum
processing of  the signal generated by a point or extended source.  The
algorithm makes it possible to  determine the discrimination characteristics of
a direction-finder.  The methods of  amplitude-difference, phase, and






Long-Range Artillery Sound Ranging: `PASS' GR-8 Sound Ranging
Data.   <NOTE>  Research and Development Technical Report.
Title Text
Blanco, Abel J.Author Text
Technical Report from:  Army Electronics Research and Development
Command White Sands Missile Range New Mexico, Atmospheric Sciences
Lab.  Report ERADCOM/ASL-TR-0027, 41 pages; March 1979.
Source Text
sound ranging, artillery fire, acoustic attenuation,
atmospheres, data processing,  automation, range
finding, meteorological phenomena, acoustic recording
systems,  microphones, data bases, algorithms, arrival,
ray tracing, direction finding, ordnance  locators,
long range (distance) ,PASS project, NTISDODXA
Keyword Text
The GR-8 ground recorder records from the `PASS' field experiment were
reexamined  to develop a research data base for use in the evaluation of
proposed sound ranging  meteorological messages and solution algorithms.
Since all surveyed sound sources were  located at ranges greater than 10
km, the recorded sound signals are weak due to the  atmospheric
attenuation. Under these conditions the record reader required automatic aids
 in selecting the arrival times.  Over 500 GR-8 data tapes were
semiautomatically read  and the automated processes that allowed editing in
the selection procedure are defined.  Using the current artillery meteorological
correction and these automatic aids, this  analysis suggests a significant
improvement over the manual process of selecting the  arrival times.  With
these aids the record reader was able to provide more timely arrival  time data
that permitted sound source location with miss-distances less than 1.5%  of






A Method for the Measurement of Horizontal Ocean-Noise Directionality.
  <NOTE>  Memorandum Report.
Title Text
Cheston, T. C.Author Text
Saclant ASW Research Centre, La Spezia (Italy).  Report SACLANTCEN-SM-
123, 12 pages; March 1979.
Source Text
ambient noise, ship noise, underwater acoustics, low
frequencies, direction finding,  acoustic arrays, towed
arrays, acoustic filters, Italy, NATO furnished,
NTISDODXA
Keyword Text
Shipping noise dominates in the ocean at lower frequencies and can be
resolved by a  horizontally directive system into targets and lower noise areas
where enhanced ASW  detection becomes possible. A method is described
for measuring the horizontal ocean  noise directionality with a line array
system that is towed in a tight circle.  Left/right  ambiguities are resolved by






Pilotage waters vessel position reporting system.Title Text
Denzler, D. W.Author Text
Conference:  RTCM Assembly Meeting, San Francisco, Calif, April 23-26,
1979. Symposium Papers published by Radio Tech Comm for March Serv,
Washington, DC, Vol. 5, Section OF, 10 pages, 1979.  Author's Association:
John Hopkins University, Laurel, Maryland.
Source Text
radio direction finding, waterway transportation, route
analysis
Keyword Text
Vessel position reporting systems based on radar would be difficult to
implement in areas  such as the Chesapeake Bay where several transmitters
would have to be installed and  maintained because of the Bay's size.  An
alternative configuration would be for the  pilots to carry aboard a small Loran
receiver.  This receiver would contain an audio  modulator that would send
time delays back to the port captain via the normal radio  communications
channels now used.  A demodulator on shore should be connected to a
computer which would then maintain the track of each ship whose pilots
carried aboard  the Loran equipment.  The system could be implemented
slowly, so that there would be  no large yearly capital outlay before its
benefits could be realized.  There would probably  be no additional use of the





March - AprilMonth Text
ULF goniometer techniques for locating Pc 1 geomagnetic pulsation
sources
Title Text
Fraser, B. J., Webster, D. J.Author Text
Annales des Telecommunications, Vol. 34, No. 3-4, pages 237-42; March-
April, 1979.  Physics Department, University of Newcastle, Newcastle, NSW,
Australia.
Source Text
atmospheric measuring apparatus, F-region, goniometers,
micro pulsations, radio direction--finding,  signal
detection, ULF goniometer, geomagnetic pulsation
sources, source azimuth, computerized data analysis,
correlation analysis, F/sub 2/-region
Keyword Text
In the techniques described, two crossed-loop coils are used and a signal
equivalent to a single  rotating loop is synthesized by electronic means.  The
method is used to determine the source  azimuth of Pc 1 geomagnetic
pulsation signals propagating from high to middle latitudes in the F/sub  2/
region duct.  Recorded data are digitized by minicomputer and FFT and
correlation analyses are  performed to calculate azimuths.  Aspects of the







Directions for radio direction finders.Title Text
Grilk, Henry GarrattAuthor Text
Conference:  RTCM Assembly Meeting, San Francisco, Calif, April 23-26,
1979. Symposium Papers published by Radio Tech Comm for March Serv,
Washington, DC, Vol. 5, Section OB, 14 pages, 1979.  Author's Association:
Aqua Meter Instrum Corporation, Roseland, New Jersey.
Source Text
radio direction finding, ships, radio equipmentKeyword Text
This paper reviews the evolutionary development of the portable RDF to its
present state  in consideration of both technical requirements and market
competition.  Various factors  influencing performance are analyzed and
specific recommendations are made based on  the conclusions drawn from
the analysis.  Finally, both user education and RTCM's  potential role in the






The Hand held Programmable Calculator: An Interim Solution to
Direction Finding  Calculations in the Field.
Title Text
Harmon, William E.Author Text
Department of Physiology, Kansas University, Kansas City.  Study Project
Report, 137 pages; March 1979.
Source Text
data processing, direction finding, azimuth, target
detection, input output processing, TI/SR-59
programmable calculators, computer programming,
NTISDOOXA
Keyword Text
This study examines the electronic direction finding problem at division level,
and  proposes the use of the Texas Instruments Programmable 59 Calculator
as an interim  solution to the electronic direction finding calculations,
currently performed manually at  the tactical level.  The study provides a
calculator program description with programming  instructions, detailed
instructions for use of the calculator with and without the printer,  procedures






Triangulation direction finding network for fixing the sources of
atmospherics
Title Text
Iwai, A., Kashiwagi, M., Nishino, M., Satoh, M.Author Text
Proceedings:  Research Institute of Atmospherics, Nagoya University, Vol.
26, pages 1-16; March 1979.  Research Institute of Atmospherics, Nagoya
University, Nagoya, Japan.
Source Text
atmospherics, data reduction and analysis, data
transmission equipment, geophysics computing,
meteorological instruments, radio direction-finding,
storms, digital circuits, Automatic Repeat and Request
System, data transmission, radio link, large capacity
computer, data reduction time, atmospherics sources
fixing, integrated analogue circuits, triangulation
direction finding network, minicomputers,
unidirectional type direction finders, geophysics
computing
Keyword Text
In order to pull up to the most modern technical level, the direction finding
network for locating the  sources of atmospherics which has been used since
1968, was almost re-constructed in 1977-1978.   Namely, the uni-directional
type direction finders using the highly integrated analog and digital  circuits
are installed at all stations, the Automatic Repeat and Request System
(ARQ) using  mini-computers is introduced in the data transmission by a
radio link and a new large capacity  computer is introduced to reduce the
observed data.  As a result, the performance of the apparatus  has been
improved largely, the data reduction time being also saved remarkably.
Routine  observations using this direction finding network are carried out once






Maximum Entropy Wavenumber Analysis.Title Text
King,William R.Author Text
Interim Report:  Naval Research Lab, Washington D.C.  Shared Bibliographic
Input Experiment, Report NRL-8298-AD-E000 311, 38 pages; March, 1979.
Source Text
antenna radiation patterns, power spectra, estimates,
high resolution, spectrum analysis,  multichannel,
direction finding, linear filtering, mathematical
prediction, accuracy,  algorithms, linear arrays,
spatial distribution, beam steering, radar antennas,
phased  arrays, Gaussian noise, entropy, radar signals,
signal processing, computerized  simulation, NTISDODXA
Keyword Text
The maximum entropy spectral analysis (MESA) technique is applied to a
linear spatial  array of sensors to obtain wavenumber power spectra. The
resultant wavenumber spectra  are compared with conventional beamsteered
antenna patterns using simulated signals  mixed with Gaussian noise. The
results indicate that the MESA technique, which is an  all-pole model, may
provide improved accuracy and improved spatial resolution of  signals under
varying signal-to-noise conditions.  Some difficulties with MESA are noted,





March - AprilMonth Text
Source localization and polarization determination in low frequency
satellite radio astronomy
Title Text
Lecacheux, A., Harvey, C. C., Boischot, A.Author Text
Annales des Telecommunications, Vol. 34, No. 3-4, pages 253-65; March-
April, 1979.  Observatory de Paris, Meudon, France.
Source Text
antenna theory, atmospheric radiation, radio direction-
finding, radio astronomical techniques, signal
detection, solar radio frequency radiation, radiation
field, antenna polarization vector, solar radio bursts,
terrestrial kilometric radiations, radio  source
polarization, radio source localization, LF satellite
radio astronomy
Keyword Text
The authors review the techniques available for finding out the location and
polarization of a radio  source using antennas with low directivity, that is,
electric or magnetic antennas with dimensions less  than the wavelength.
The relationship of an arbitrary antenna to the parameters describing the
radiation field is summarized, emphasizing the importance of the antenna
polarization vector.  The  application of these methods to the observations of






Cloud-to-ground lightning detectorTitle Text
Lennon, C. L.Author Text
John F. Kennedy Space Center, NASA, Florida.  NASA Tech Briefs, Vol. 4,
No. 1, pages 28; Spring 1979.
Source Text
electric sensing devices, lightning, lightning
protection, safety systems, shutter control, lightning
photography, lightning direction finders, lightning
warning, lightning  detector, electric sensing device,
ground stroke counter
Keyword Text
A lightning detector is described which distinguishes cloud-to-ground strikes
from strikes that travel  between clouds by sensing electric field changes and
VHF radiation.  The instrument might also be  used as a shutter control for
lightning photography or as a control for lightning direction finders.  It  could





March - AprilMonth Text
Determination of wave normal directions for time-varying signals.
Application to natural VLF  emissions detected on board satellite
Title Text
Loisier, G., Cornilleau-Wehrlin, N., Gendrin, R.Author Text
Annales des Telecommunications, Vol. 34, No. 3-4, pages 214-19; March-
April, 1979.  Centre de Recherches en Phys. de l'Environnement, CNET/ETE,
Issy-les-Moulineaux, France.
Source Text
atmospherics, magneto spheric electromagnetic wave
propagation, polarization, radio direction-finding,
radiowave propagation, signal detection, whistlers,
complex representation, wave normal direction,
eccentricity, polarization ellipse, VLF signals,
whistler mode, magnetosphere, propagation
characteristics, electromagnetic plane wave
polarization,  signal to noise ratio
Keyword Text
A method for studying the polarization of an electromagnetic plane wave, the
characteristics of which  vary rapidly in time, is described.  This method is
based upon the concept of the (instantaneous)  complex representation of a
polarized signal.  It is possible in particular to yield the wave normal  direction
as a function of both time and frequency.  The accuracy of the method is
studied, as a  function of both the signal-to-noise ratio and of the eccentricity
of the polarization ellipse.  This  method is applied to the determination of
wave normal directions of natural VLF signals propagating  in the whistler
mode within the magnetosphere.  Important variations in the propagation






Optimal excitation of amplitude-direction-finder antennas operating on
the basis of the  comparison method
Title Text
Minkovich, B. M., Makhnenko, IU.Author Text
Radioelektronika, Vol. 22, pages 10-17, March 1979.Source Text
directional antennas, isoperimetric problem, Monopulse
antennas, optimization, radio direction  finders,
apertures, coherent radiation, error functions, side
lobes
Keyword Text
An analytic expression is obtained for minimization of the error of an
amplitude-direction-finder  antenna system.  This expression, obtained in the
form of a generalized integral parameter  which takes into account the
sidelobe power, is used to obtain explicit solutions to isoperimetric  variational
problems of optimal excitation of circular-aperture antennas.  Consideration is
given  to a Monopulse direction finder and a direction finder with time
separation of channels which  operate on the basis of the comparison






Optimum excitation of the antennas of the amplitude direction finders
operating by  comparison method.
Title Text
Minkovich, B. M., Makhnenko, Yu. Yu.Author Text
Radioelektronika, Vol. 22, No. 3, pages 10-17, March 1979.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
antennas, optimization, radio direction findingKeyword Text
Based on the minimalization of the direction finding error whose analytic
expression is  a generalized integral parameter taking into account the power
of the side lobes, explicit  equations are derived for variational isoperimetrical






Optimum excitation of antennas for amplitude direction finders
operating by a method of comparison
Title Text
Minkovich, B. M., Makhngnko, Yu. Yu.Author Text
Radioelektronika, Vol. 22, No. 3, pages 10-17; March 1979.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
antenna theory, radio direction-finding, amplitude
direction finders, variational isoparametric problems,
circular aperture antennas, Monopulse  direction
finder, comparison mode, crossing level, equisignal
direction, amplitude distribution,  direction finding
error, optimum excitation
Keyword Text
Solutions for the variational isoparametric problems of excitation of circular
aperture antennas, are  obtained in an explicit form, on the basis of
minimizing  the direction-finding error, the analytical  expression which was
chosen in the  form of a generalized overall parameter, which takes the power
in the side lobes into account.  A Monopulse direction finder, as well as
direction finders  employing  temporal division of the channels, and operating
in the comparison  mode, are discussed.  The results  show that the crossing
level of the main beam at the equisignal direction, and the behavior of the
main beam and the amplitude distribution depend considerably on the






The effect of the Earth-ionosphere waveguide propagation of the
polarization and arrival angles of  whistlers
Title Text
Moriyama, S. I., Okada, T., Hayakawa, M., Iwai, A.Author Text
Proceedings:  Research Institute of Atmospherics, Nagoya University, Vol.
26, pages 17-33; March 1979.  Research Institute of Atmospherics, Nagoya
University, Nagoya, Japan,
Source Text
atmospheric electromagnetic wave propagation, guided
electromagnetic wave propagation,  ionospheric
electromagnetic wave propagation, polarization,
whistlers, incident angles, field analysis direction
finding, North to South propagation, Northern
hemisphere,  limiting polarization, direct ray,
whistlers polarization, whistlers arrival angles,
Earth/ionosphere  waveguide propagation, nighttime
whistlers, atmosphere EM wave propagation, arrival
angle error,  multi-rays effect azimuthal dependence,
wave emergence model
Keyword Text
The purpose of the paper is to discuss the effect of the Earth-ionosphere
waveguide propagation on  the polarization and arrival angles of whistlers for a
refined model of calculation.  It is found that the  effect of multi-rays is,
generally, relatively small for incident angles less than 60 degrees for which
the field analysis direction finding is very effective, but it is very large for higher
incident angles.   This effect appears as an error in arriving direction of less
than 15 degrees for night time and 10  degrees for daytime for incident angles
less than 60 degrees.  The azimuthal dependence of the effect  of multi-rays
is first studied and it shows slight dependence in which the effect is
maximized in the  North to South propagation in the Northern hemisphere.
The resultant polarization does not differ  from the limiting polarization for a






Evaluation of radio direction finding for Coast Guard shore stations.Title Text
Murphy, Charles J.Author Text
Conference:  RTCM Assembly Meeting, San Francisco, Calif, April 23-26,
1979. Symposium Papers published by Radio Tech Comm for March Serv,
Washington, DC, Vol. 5, Section OA, 18 pages, 1979.  Author's Association:
DOT, Cambridge, Massachusetts
Source Text
radio direction finding, applications, waterway
transportation, search and rescue
Keyword Text
This paper describes an evaluation of radio direction finding (RDF) techniques
for  shore-based position location.  It was concluded that shore-based DF is a
valuable  potential tool in the accomplishment of SAR mission requirements.
Properly  implemented shore-based DF can improve reliability and safety of
the SAR function by  reducing the number of off shore hours necessary to







Aircraft flat panel displays relieve cockpit real estateTitle Text
no authorAuthor Text
Canadian Electronics Engineering, Vol. 23, No. 3, pages 18-20; March 1979.Source Text
aircraft instrumentation, computerized instrumentation,
display instrumentation, flat panel displays, LED,
microelectronics, computers, compact package, multimode
matrix display,  aircraft
Keyword Text
Litton Systems Canada Limited has developed a multi-mode matrix display
that ties together LED's,  microelectronics and computers into a compact
package which can be transformed into a variety of  displays, such as a
moving dial like a compass, a radio direction finder, a radar screen, or a page






Position finding with prior knowledge of covariance parametersTitle Text
Nunn, W. R.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-15, No.
2, pages 204-8; March 1979.  Center for Naval Analyses, Arlington, VA.
Source Text
position measurement, radio direction-finding,
covariance parameters, Bayes estimate, maximum
likelihood estimate, position finding
Keyword Text
Butterfly (1972) presents a Bayesian approach as an alternative to the
classical methods for solving  the position-finding problem.  Butterfly assumes
that bearing errors are independent and normally  distributed with known
variances.  In this paper, the assumption of known variances is relaxed and  it
is shown that uncertainty about these variances can be incorporated into the
model while also  retaining the computational advantages of the Butterfly
formulation.  It is also shown that the Bayes  estimate and the classical





March - AprilMonth Text
Measuring the angular velocity of the line of sight of approaching
spacecraft in a system with "data  stabilization"
Title Text
Polishcuk, E. P.Author Text
Kosmicheske Issledovaniya, Vol. 17, No. 2, pages 300-1. Translation:
Cosmic Research, Vol. 17, No. 2, pages 249-50; March-April, 1979.
Source Text
angular velocity measurement, radio direction-finding,
space vehicles, angular velocity, approaching
spacecraft, data stabilization, tracking direction
finder, antenna system,  rotational motions
Keyword Text
The known principles for measuring the angular velocity of the line of sight
during the approach of  spacecraft (SC) are divided into two groups:  using a
tracking direction finder and using a direction  finder whose antenna system is
fixed relative to the SC hull.  Measuring devices of the second group  are
considered.  These belong to systems with "data stabilization" in which
weakening of the  dependence of the readings on the rotational motions of the






Satellite tracking of basking sharks (Cetorhinus maximus)Title Text
Priede, I. G. (Aberdeen, University, Aberdeen, Scotland)Author Text
In:  Data collection and location by satellite; Workshop on ARGOS
Utilization, Toulouse, France, March 28, 29, 1979, Proceedings. (A80-11732
02-42) Toulouse, Centre National, d'Etudes Spatiales, 1979. 11 p. Research
supported by the Natural Environment Research, Council of England., 1979.
Source Text
Nimbus satellites, radio tracking, satellite tracking,








Bubble Domain Structures and Method of Making.Title Text
Puchalska-Hibner IrenaAuthor Text
Patent:  Department of the Air Force, Washington, D.C.  Report PAT-APPL-
714 546-Patent-4 144 585, 3 pages; March 1979.
Source Text
patents, nickel alloys, iron alloys, magnetic domains,
bubble memories, vapor  deposition, magnetostriction,
substrates, temperature, angle of arrival, magnetic
fields,  industrial production, PAT-CL-365-3, magnetic
bubble domains, NTISGPAF
Keyword Text
The patent relates to a magnetic bubble domain structure and method of
making same.   It comprises a film of a nickel-iron alloy of 80 to 83.5% nickel
content and substantially  zero constant of magnetostriction formed by vapor
deposition of the alloy onto a flat  substrate at a substrate temperature in the
range of room temperature to 200 degree C.  at an angle of incidence of
approximately 60 degree to a film thickness of 0.2 microm  to 3.0 microm, the
film being immersed in a magnetic field perpendicular to the film and  of 1600






Multiple Signal Classification (MUSIC)Title Text
Schmidt, Ralph O.Author Text
ESL  Technical Memo TM 1098, March 1979.Source Text
Keyword Text







Accessible Buildings for People with Severe Visual ImpairmentsTitle Text
Aiello, James., Steinfeld, EdwardAuthor Text
Syracuse University, New York. Department of Housing and Urban
Development, Washington, DC. Office of the Assistant Secretary for Policy
Development and Research.  Report HUD-0000662-HUD/PDR-404, 118
pages; April 1979.
Source Text
public buildings, handicapped persons, visual defects,
blindness, standards, design,  orientation, mobility,
architectural barriers, NTISHUDPDR
Keyword Text
As part of a project to revise and augment the American National Standards
Institute  ANSI A1 17.1 standard, this study was conducted to determine
appropriate building  design for people with severe visual impairments. The
individuals chosen for the study  were adjudged mentally and emotionally able
to participate; each had shown  independence in mobility, at least in his her
environment; and each represented a wide  range of sight disabilities. The first
phase of the study involved an interview and a walk  along a prescribed route
to determine orientation and mobility problems. A design  workshop was held
to ascertain those areas of the walk requiring further research and  to discover
possible solutions. Three design issues identified were (1) warnings of
imminent danger, (2) doors in public buildings, and (3) standardized direction
finding  cues. In the second phase, a laboratory experiment was constructed
to test average pace,  stopping distance, and tactile floor cue recognition. In
the third phase, a new route was  made up using the recommendations
formulated from the first two phases of the  experiment, including the
elimination of potentially hazardous objects in or near a path  of travel, tactile
signals to warn of upcoming falling hazards, and aids and information  helpful
in direction finding and orientation. Questions raised by the study suggest
that  criteria for the design of circulation spaces that can help make the built
environment  more accessible to the visually impaired should be identified;
information for those  interested in improving orientation and mobility
instruction for the blind should be  provided; data necessary in the
construction of orientation and mobility aids (tactile and  audio maps) for the
blind should be generated; and the general theory of direction  finding and
orientation should be expanded. Tables, floor plans, photographs, and the






Ray Calculation Analysis of High Frequency Target-of-Opportunity DataTitle Text
Bogler, P. L. and Rao, N. N.Author Text
RRL No. 486, Task Effort IV, Report No. DELEW-TR-76-1938-4, Contract No.
DAAB-07-76-C-1938, Department of Electrical Engineering, University of
Illinois, Urbana, Illinois, April 1979.
Source Text
Keyword Text
A method is developed for the analysis of target-of-opportunity data, i.e., data
composed of the ranges, elevation angle of arrivals and frequencies of
separate transmitters.  The method is based on the use of an ionosphere
model which permits the exact computation of ray path parameters subject to
the assumption  of spherically symmetric ionosphere concentric with the
earth and neglect of earth's magnetic field.  Since this method finds its
greatest use in ionospheres with horizontal gradients, the testing of  this
method is completed with quasiparabolic ionospheres containing assumed
horizontal gradients.  These horizontal gradient compound the complexity of
the testing procedure.  Results of comparing this method of data analysis
with the method of using a single transmitter having sweep frequency
capabilities illustrate that this method exhibits less error for most range
predictions.  This method produces a quasi linear approximation to the
ionosphere, but the Appendix contains a method of determining a quasi
parabolic approximation for an arbitrary profile of data.  (Abstract source






Direction finding of sources of random and unknown signalsTitle Text
Fal'kovich, S. Ye., Piskorzh, V. V., Pnomarev, V. I.Author Text
Radiotekhnika i Elektronika, Vol. 24, No. 4, pages 711-19.  Translation:
Radio Engineering and Electronic Physics, Vol. 24, No. 4, pages 35-42; April
1979.
Source Text
radio direction-finding, signal processing, unknown
signals, random signal, accuracy, received signal
processing, radio direction finding,  maximum
likelihood, angular coordinate estimation, spectral
intensity estimation
Keyword Text
The method of maximum likelihood is used to synthesize algorithms for
estimation of the angular  coordinate, and also of the spectral intensity and
related parameters, for different cases of a priori  information on the signal:
an unknown deterministic signal with a known frequency bandwidth, a
random signal and an unknown signal with an unknown bandwidth.  The
accuracy of estimation of  the angular coordinate and of the spectral intensity
is determined.  Three possible versions of the  received signal processing are
given for measurement of information-carrying parameters.  These  allow






On the wavelength dependence of the effects of turbulence on average
refraction angles in  occultations by planetary atmospheres (and
comment)
Title Text
Haugstand, B. S., Eshleman, V. R., Hubbard, W. B., Jokipii, J. R.Author Text
Astrophysical Journal, Vol. 229, No. 1, Part 1, pages 393-401; 1 April, 1979.
Center for Radar Astronomy, Stanford University, Stanford, California.
Source Text
astronomical techniques, occultations, planetary
atmospheres, radiative transfer, turbulence, wavelength
dependence, average refraction angles, occultations,
planetary atmospheres,  Fresnel zone, atmospheric scale
height, geometrical optics, wave optics
Keyword Text
Two recent adjacently published papers on the average effects of turbulence
in radio and optical  occultation studies of planetary atmospheres appear to
disagree on the question of wavelength  dependence.  It is demonstrated that
in deriving a necessary condition for the applicability of their  method,
Hubbard and Jokipii (1977) neglect a factor which is proportional to the square
of the ratio  of the atmospheric or local Fresnel zone radius and the inner
scale of turbulence.  They also fail to  establish sufficient conditions, thereby
omitting as a further factor the square of the ratio of  atmospheric scale height
and the local Fresnel zone radius.  The total discrepancy, which numerically
is typically within several orders of magnitude of 10/sup 11/ for radio and
10/sup 7/ for optical  occultations, means that their results correspond to
geometrical optics and not to wave optics as  claimed.  Thus their results are
inherently inapplicable in a discussion of the wavelength dependence  of any
parameter.  Hubbard and Jokipii calculate the behavior of the mean intensity-
weighted angle  of arrival for radiation propagated through a turbulent planetary
atmosphere during occultation and  show that there is a large wave-optical
domain where the results are independent on wavelength.  The  conclusions






Scattering from Obstacles Over the Earth.Title Text
King, R. W. P., Lee, H. M., Shen, L. C.Author Text
Interim Report:  Harvard University Cambridge Massachusetts Gordon McKay
Lab., Rome Air Development Center, Griffiss Air Force Base, New York.
Report SCIENTIFIC-1-RADC-TR-79-71, 54 pages; April 1979.
Source Text
radar targets, electromagnetic scattering, loop
antennas, electric wire, loops, horizontal
orientation, resonant frequency, beverage antennas,
dipole antennas, angle of arrival,  multipath
transmission, Maxwells equations, complex numbers,
soils, water, ice,  snow, airborne, identification,
NTISDODXA, NTISDODAF
Keyword Text
In Part I of this report the experimental setup and techniques for measuring
the fields  scattered from a metal circular loop and a straight wire placed
above the ground are  described.  Measured scattered fields (E squared) are
presented as functions of loop size,  the height of the loop above the ground,
and the location of the receiving antenna. The  frequency used was 1.5 GHz.
Resonant an nonresonant loops and a straight wire a half  wavelength long
were used.  The experiments were performed on an open ground with  the
scatterer placed less than a third of a wavelength above the ground. The
relative  complex permittivity of the ground ranged from 5 + i0.6 to 14 + 12.0
or k(g)/k(o) 2.2  + i0.1 to 3.8 + i0.3, respectively. A theoretical treatment of
the scattering from  horizontal-wire antennas over the earth is presented in
Part II. The well-known  electromagnetic fields generated by infinitesimal
dipoles in the presence of the earth are  reviewed briefly. The fields due to
currents in extended conductors can be expressed in  terms of an integral
over the occupied volume, but its evaluation is possible only when  the
currents are known in their dependence on the properties of the earth.  This is
true  of the horizontal-wire antenna quite close to the earth, both when driven
by a localized  EMF and when acting as a scatterer in an incident field.
Expressions for the most useful  component of the radiated or scattered field
are formulated for an end-driven  Beverage-type antenna and the horizontal-






Lightning location and lower-ionospheric height determination from two-
station  magnetic field  measurements
Title Text
McDonald, T. B., III, Uman, M. A., Tiller, J. A., Beasley, W. H.Author Text
Journal of Geophysical Research, Vol. 84, No. C4, pages 1727-34; 20 April
1979.  Department of Electrical Engineering, University of Florida, Gainesville,
Florida,
Source Text
D-region, E-region, ionospheric electromagnetic wave
propagation, lightning, thunderstorms, maritime
nocturnal thunderstorms, wide band magnetic direction
finding, radar reflectivity patterns,  lightning
locations, ionospheric reflecting heights, sky waves,
two station magnetic field  measurements
Keyword Text
Lightning locations in two maritime nocturnal thunderstorms, one occurring
over the Atlantic Ocean,  the other over the Gulf of Mexico, were determined
using wide band magnetic direction finding from  Gainesville and Kennedy
Space Center, Florida.  Within experimental error, all lightning was found  to
occur within National Weather Service radar reflectivity patterns.  From the
lightning locations  and measured arrival times of first and second sky waves







Measurement of the line-of-sight angular velocity of rendezvous
spacecraft in a system with  "data stabilization"
Title Text
Polishchuk, E. P.Author Text
Kosmicheskie Issledovaniia, Vol. 17, pages 300, 301, March -  April 1979.Source Text
astrodynamics, line of sight communication, radio
direction finders, space rendezvous, spacecraft
stability, velocity measurement, angular velocity, data
processing
Keyword Text
The line-of-sight angular velocity of rendezvous spacecraft can be measured
either with  follow-up direction finders or with direction finders whose antenna
system is fixed with respect  to the spacecraft.  The present paper deals with
the latter devices, treating them as systems with  data stabilization.  The
systematic errors arising from the use of simplified algorithms for  processing






Video system for complex display tasks.Title Text
Schinkinger, Wilhelm, Trentin, RainerAuthor Text
Siemens Muenchen, Germany.  Elektronik, Vol. 28, No. 8, pages 51-56, April
19, 1979.
Source Text
display devices, television equipmentKeyword Text
The basic principles of display devices are discussed and a comparison is
made of  XY-displays and raster indication.  The structure and features of the
video systems are  described.  Various application possibilities of the video
graph system are tabulated,  including the automobile industry, architecture,
railroads, postal services, data  processing, computer-aided instruction,
medicine, direction finding and navigation,  publishing and meteorology.  In






Running an Ionospheric Ray Tracing Program on the PDP-11/40 Mini-
Computer  Instruction Book.   <NOTE> Research and Development
Technical Report
Title Text
Shuval, Abraham, Gorman, Francis J.Author Text
Army Communications Research and Development Command Fort Monmouth
New Jersey.  Report CORADCOM-79-1, 123 pages; April 1979.
Source Text
ionospheric propagation, ray tracing, computer
programming, high frequency,  electromagnetic wave
reflections, azimuth, ionosondes, transmitters,
direction finding,  real time, electron density, tilt,
ionosphere, drift, Doppler effect, minicomputers,
instruction manuals, Fortran, computer programs,
digisondes, PDP, 11/40 computers, programming manuals,
NTISDODXA
Keyword Text
Locating the source of transmission is one of the tasks of military
intelligence, In VHF  frequencies and above, the technique is straight forward.
In HF (2-30 MHZ) the situation  is different since the main mode of
propagation is by reflection from the ionosphere.   This enables the use of a
different technique where the azimuth and elevation of the  incoming wave are
measured together with the state of the ionosphere at the time of  reception.
All this information is presented as an input to an ionospheric ray tracing
program that calculates the ray's trajectory from the reception site to the
transmitting  point.  The actual system needed is quite complicated and
elaborate. Apart from the  equipment to measure the direction of the arrival of
the incoming wave, there is a  requirement to measure in real-time the
structure of the ionosphere at the area of interest.  It is required, therefore, to
measure the electron density profile and the tilts of the  ionospheric layers.
This can be accomplished by using a Digisonde together with a  special `Drift
Attachment' equipment that can measure ionospheric tilts by Doppler
techniques. This report is essentially an instruction book that shows how to
run the ray  tracing program on the PDP-11/4O. The first part describes
generally how to write into  the machine, edit, debug, and run a FORTRAN







Millimeter Radar Sea Return Study.   <NOTE> Final Technical Report
Feb-Oct 78
Title Text
Trebits, Robert N.Author Text
Technical Report from:  Georgia Institute of Technology, Engineering
Experiment Station, Atlanta.  Report CIT/EES-A-2013-FTR, 62 pages; April
1979.
Source Text
radar clutter, sea clutter, radar signals, radar cross
sections, radar tracking,  experimental data, angle of
arrival, multipath transmission, KA band, antenna
apertures, ku band, millimeter waves, X band, aerial
targets, radar targets, low  altitude, back scattering,
towers, offshore, calibration, shipboard, M band, low
angles, NTISDODXA
Keyword Text
A site selection process was performed for a planned field exercise to
measure radar sea  clutter reflectivity at low grazing angles using several
radar frequencies between 9.5 and  95 GHz.  A detailed test plan was
developed to collect calibrated radar cross section data  over a variety of
geometric and environmental conditions.  The data collection and  calibration











Frequenz, Vol. 32, pages 113-117, April 1979. Research supported by the
Bundesministerium fuer, Forschung und Technologie, 1979.  Author
employed: Siemens AG, Munich, West Germany
Source Text
distance measuring equipment, electromagnetic pulses,
landing aids, radio direction finders, radio
navigation, signal measurement, amplitude distribution
analysis, amplitudes, antenna arrays,  digital
navigation, intermediate frequency amplifiers, phase
detectors, phases
Keyword Text
A method for determining aircraft flight direction, applied in the Landing
System DLS is  described.  Two ground stations, located at the runway,
receive the RF-pulses from a landing  aircraft with special antenna systems
consisting of many individual antennas, and determine  azimuth and elevation
by measuring and evaluating the phase and amplitude distribution at the
individual antennas.  The latter are connected to receivers with switchable
amplifiers to allow  the measurement of RF-pulse phase and amplitude over a
dynamic range of 80 dB.  The  measuring results are fed to a computer to






Antenna and other systematic effects on amplitude comparison
monopulse systems
Title Text
Andrews, R. S.Author Text
IEE Journal on Electronic Circuits and Systems, Vol. 3, No. 3, pages 103-8;
May 1979.  E. W. Division, DECCA Radar Limited, Walton-on-Thames, UK.
Source Text
calibration, measurement errors, microwave antennas,
radar antennas, radar systems, radar theory,  radio
direction-finding,systematic effects, amplitude
comparison monopulse systems, wide microwave bandwidth,
reducing  errors, antenna effects, 4 port equispaced
antenna, radio direction finding system, microwave
antennas, radar theory, stored calibration process
Keyword Text
Discusses, both mathematically and systematically, a typical 4-port
equispaced (over 360 degrees)  antenna amplitude-comparison direction-
finding system which operates over a wide microwave  bandwidth.  System
components are examined in terms of their effect on performance and
methods  for reducing errors are discussed.  A simple example of using a
stored-calibration process is  presented and it is shown that errors in







Errors df the radio-wave method of Borehole Search.Title Text
Bogdanov, P. A., Savchenko, N. M.Author Text
Soviet Mining Science, (English translation of Fiziko-Tekhnicheskie Problemy
Razrabotki, Poleznykh Iskopaemykh), Vol.15, No. 3, pages 292-296, May-
June, 1979.
Source Text
boreholes,  exploration, Geophysics, electrical,
electromagnetic waves, propagation,  mathematical
techniques, error analysis
Keyword Text
The presence of a working in a lossy medium such as rock increases the
errors of  direction finding when the wave is incident on the working from the
side at an angle to  its axis.  The minimal errors (1-2 DEGREE) are observed
for normal incidence of the  wave on the working; maximum errors (5-6
DEGREE) are observed when the wave is  incident at 45-60 DEGREE.  In the
frequency range from 35 to 150 MHZ the  conductivity of the medium and the
frequency and zone of the electromagnetic field have  practically no influence
on the accuracy of direction finding.  Polarization errors in  direction finding
arise only when the planes of polarization and the wave front are
simultaneously inclined; they are practically zero when only one plane is
inclined.  The  polarization errors of direction finding increase with the angle of
incidence on the  working in direction finding from one direction from the
normal, and decrease in  direction finding from the opposite direction from the
normal.  The highest direction  finding errors, of up to 10 DEGREE, are
caused by an insulated horizontal conductor  in the upper part of the working
(e.g., a trolley wire).  A grounded conductor on the  floor of the working (rails)






Electro-Optical Detector Protection Device.Title Text
Falbel, Gerald., Spangenberg, Peter E.Author Text
Patent:  Department of the Navy, Washington, D.C.  Report PAT-APPL-859
354-Patent-4 153 368, 4 pages; May 1979.
Source Text
patents, optical detectors, protective coverings, laser
beams, pulsed lasers,  electrooptics, far field, angle
of arrival, conical bodies, high energy, silicon,
refractive  index, PAT-CL-356-225, high energy lasers,
pinholes, spatial resolution, beam diagnostics,  NTISGPN
Keyword Text
A protection device for an electro-optical detector used in systems for making
far field  diagnostic measurements of a high energy laser beam comprises a
solid silicon cone  having a truncated apex which functions as the pin hole
aperture for the detector. The  large end of the cone has a surface defined by
the radius drawn from the cone axis at the  truncation. This surface is coated
with a reflective attenuation layer which reflects a high  percentage of the
energy of the incident laser beam entering the pinhole aperture thereby
minimizing the absorption of the beam by the cone. The high index of
refraction of the  solid silicon cone permits large off-axis angles of the laser
beam to be directed onto the  detector.  This results in an increased field of
view which allows a closer spacing of a  plurality of detectors in the system,











Elektro, Vol. 92, No. 9, pages 6-10; 3 May 1979.Source Text
aircraft instrumentation, radio direction-finding,
instrument landing system
Keyword Text
The method of operation of the current instrument landing system (ILS), its
weaknesses and why it  needs a replacement are discussed.  The FRSB and






Detection-Estimation Schemes for Uncertain Signals.   <NOTE> Final
rept. 22 Mar  76-21 Mar 79
Title Text
Hadded, A. H., Poor, H. V.Author Text
Final Report:  Illinois University at Urbana-Champaign Coordinated Science
Laboratory, Army Research Office, Research Triangle Park, North Carolina,
Report ARO-13480.6-MX, 11 pages; May 1979.
Source Text
signal processing, direction finding, probability,
Markov processes, perturbations,  mathematical filters,
estimates, linear systems, minimax technique,
sequential analysis,  Poisson density functions, wiener
processes, stochastic systems, Poisson processes,
NTISDODXA, NTISDODA
Keyword Text
The three primary aspects of the research are summarized. The first involves
the use of  combined detection-estimation schemes for state estimation in
dynamical stochastic  systems with uncertainties. Several different
performance criteria such as minimax  mean-squared error (MSE) and
incremental MSE are applied to the problems of state  estimation of systems
with uncertainties modeled by parametric bounds or by Markovian  jump
parameters. The second aspect of this research considers the problem of
state  estimation for the slow modes of hierarchical singularly perturbed linear
stochastic  systems. The solution to this problem involves a reduced-order
detection-estimation  approach for near-optimal estimation when the
perturbation parameter is small and an  alternate superior scheme for the
case in which the perturbation parameter is not small.   The third aspect of
this research considers the problem of state estimation in linear  stochastic
systems driven simultaneously by Wiener and low-intensity Poisson
processes.  A suboptimal sequential smoothing (SSS) scheme is developed
which exhibits superior  performance to both optimal causal (minimum MSE)






Optimization of radio tracking frequencies, in wildlife radiolocationTitle Text
Horwitz, C. M.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-27, pages 393-
397, May 1979.  Author employed:  Sydney University, Sydney, Australia
Source Text
frequency assignment, optimization, radio frequencies,
wildlife radiolocation, animals, high  frequencies, low
frequencies, radio antenna, radio tracking, signal
analysis, signal distortion,  transmitter receivers,
tuning, vegetation
Keyword Text
The three major factors which limit the performance of animal radio tracking
systems:   propagation loss, antenna detuning, and signal variability are
described.  Propagation loss for  antenna heights from ground level to 2 m at
five frequencies between 70 and 1250 MHZ has  been measured in mangroves
and shows high loss at high frequency.  However, an analysis of  the
environmental sensitivity of small antennas shows that high detuning losses
are easily  obtained at low frequency; these two factors combine to give a
broad optimum frequency range  between 500-1000 MHZ.  Using a simple
scattering model it is shown that signal variability,  caused by scattering from
surrounding vegetation, rises rapidly with frequency.  As a result the  lowest
practical frequency is recommended; in the case of the animal tracking






Stable MESA Antenna Patterns.   <NOTE> Memorandum Report.Title Text
King, William R.Author Text
King (William R) Alexandria, VA. Naval Research Lab., Washington, DC,
Report NRL-MR-3998, 43 pages; May 1979.
Source Text
antenna radiation patterns, linear arrays, antenna
arrays, signal to noise ratio, white  noise, direction
finding, regression analysis, multichannel, high
resolution, entropy,  stability, maximum entropy
spectral analysis, power spectra, yule, walker
technique, moving  average model, NTISDODXA, NTISNRL
Keyword Text
The maximum entropy spectral analysis (MESA) technique is examined for
use in  computing spatial antenna patterns. The problem of split peaks is
investigated, and five  possible stabilization methods are examined. MESA is
applied to data simulated for an  8 element antenna linear array. Split peaks
are attributed to interference of noise peaks  located in the vicinity of the
incident signal. The split peak problem is alleviated with use  of the proposed
stabilization methods.  Results of the investigation indicate that two of  the
examined averaging techniques provide excellent stabilization for MESA.
Antenna  patterns, computed with MESA and either of the two averaging







Balloon tracking systemsTitle Text
Lichfield, E. W. and Olson, M. L.Author Text
Conference:  Symposium on the Scientific Use of Balloons and, Related
Technical Problems, Innsbruck, Austria, May 29-June 10, 1978. Proceedings
Published in Scientific ballooning; Published by Oxford, Pergamon Press,
Limited, (A80-13435 03-99), pages 59-72, 1979. (AIAA Technical Library)
Authors' Association:  National Center for Atmospheric Research, Boulder,
Colorado.
Source Text
balloon flight, tracking (position), EOLE satellites,
NAVSTAR satellites, Omega navigation  system, radio
direction finders, TDR satellites, transit satellites
Keyword Text
The paper describes various balloon location systems that have been used as
well as those  systems that are presently in the development stage.  Among
the oldest systems are sun angle  location, radio direction finding, and
magnetic sensor location systems.  The more recent  systems include
transit, EOLE and interrogation recording location, random access
measurement, and ARGOS.  The newest and technologically most advanced
systems include  the tracking and data relay satellite system (TDRSS)
OMEGA, and the global positioning  system.  Attention is given to basic data






The stability of communications over a RRL transmission path when
using an antenna director
Title Text
Nepomnyashchiy, I. L.Author Text
Elektrosvyaz, Vol. 33, No. 5, pages 52-5.  Translation: Telecommunications
and Radio Engineering, Part 1 (Telecommunications), Vol. 33, No. 5, pages
53-6; May 1979.
Source Text
antenna accessories, radio links, radiowave
propagation, RRL transmission path, antenna director,
second Fresnel zone, power gain, antenna radiation
pattern,  communications stability, radiowave
refraction, radio link
Keyword Text
The effect of refraction along the transmission path of a radio-link on the
signal level received by an  antenna with a screen-type structure (antenna
director) installed in front of it to shield it against the  second Fresnel zone is
examined.  It is shown that the power gain resulting from the antenna director
does not remain constant because of changes in the angle of arrival of the
transmitted beam due to  refraction.  A specific shape of the radiation pattern
of the antenna director system ensures a  reduction in the depth of rapid
interference-type fading.  The results of experimental investigations  on RRL in






Propagation characteristics of low-latitude whistlersTitle Text
Ondoh, T., Kotaki, M., Murakami, T., Watanabe, S., Nakamura, Y.Author Text
Journal of Geophysical Research, Vol. 84, pages 2097-2104, May 1, 1979.
Authors employed:  Ministry of Post and Telecommunications, Radio
Research Laboratories, Tokyo, Japan.
Source Text
propagation modes, tropical regions, whistlers,
atmospheric models, dispersion, diurnal  variations,
ducted flow, ionospheric electron density, Japan, photo
electrons
Keyword Text
The paper reports on diurnal and seasonal variations of whistler occurrence
and dispersion  observed at Okinawa (geomagnetic latitude 15.3 deg N,
longitude 195.6 deg E) and on their  relations with ionospheric parameters.
Attention is given to a discussion of the ducted  propagation of low-latitude
whistlers in comparison with duct formation models.  Some results  of







Effects of Illumination Level and Sense of Direction on Land Navigation
Performance. <NOTE> Technical Paper
Title Text
Peters, Joseph I., Bleda, Paul R., Fineberg, Michael L.Author Text
Army Research Institute for the Behavioral and Social Sciences, Alexandria,
VA.  Report ARI-TP-362, 43 pages; May 1979.
Source Text
surface navigation, illumination, infantry, night, low
light levels, aptitudes, position  finding, direction
finding, orientation (direction), psychological tests,
ratings, army  personnel, NTISDODXA
Keyword Text
This research quantitatively assessed the ability of infantrymen to perform a
navigation  task in conditions of limited visibility without the aid of night vision
devices. Simulation  of night was also tested by having the soldiers wear light-
attenuating devices, and  individual differences between good and poor
navigators were studied with regard to the  soldier's personal history,
attitudes, and performance on cognitive tests aimed at  discriminating sense
of direction. The experiment required 30 soldiers to perform a  dead-reckoning
task to four checkpoints over a 2,330 m course in mountainous desert.  Ten
soldiers navigated during the day, 10 navigated at night, and the remaining 10
navigated in the day but wore light-attenuating devices to simulate night. half
the soldiers  in each group had a poor sense of direction, according to their






A New Computer-Controlled High Frequency Direction-Finding and
Transmitter Locating System
Title Text
Tanner, R. L.Author Text




The direction finding and transmitter locating  system to be described here
represents a new approach to this old problem that offers a number of benefits
when compared with more traditional systems.  These include:  High speed
and the ability to operate against very short duration signals with high
accuracy; much improved ability against short-range, high-angle sky-wave
signals; single-station locator capability; much less critical siting
requirements; easily adapted to automatic netting of a multi-station system;
minimal requirements for trained technical personnel.  Operation of the TCI
system depends heavily upon the ability to compute with high accuracy the
precise response of the novel, inward-looking antenna array systems used.
The computations provide both phase and amplitude response, both of which
are necessary to the technique employed, and utilize accurate computational
techniques based on numerical solution of the integral equations defining both
the DF array and all relevant boundary conditions.  The DF process is
essentially the inverse of the array response computation.  Under computer
control, the response of the array to the incoming wave is accurately
measured and is matched to the  pre-computed response characteristics
stored in the computer memory.  Both azimuth and elevation angle of the
arriving wave are given with an accuracy that is limited essentially only by
variations in the ionosphere.  The DF and transmitter locating system is
easily interfaced with computerized spectrum monitoring and signal
classification and  recognition equipment to provide an almost fully automatic
signal intercept and response system.  (Abstract taken from author's






New computer-controlled high frequency direction-finding and
transmitter location  system.
Title Text
Tanner, R. L.Author Text
AGARD Conference Proceedings, No. 263, Spec Top in HF Propagation;
Presented at Symposium of Electromagnetics Wave Propagation  Panel,
Lisbon, Port, May 28-June 1 1979.  Published by AGARD, France, November
1979.  (ISSN 0549-7191)  Available from NTIS, Springfield, VA   Author's
Association:  Technology for Communication  International, Mountain View,
California.
Source Text
radio direction findingKeyword Text
The direction-finding and transmitter locating system which is described
represents a new  approach to this old problem that offers a number of
benefits when compared with more  traditional systems.  Operation of the TCI
system depends heavily upon the ability to  compute with high accuracy the
precise response of the novel, inward-looking antenna  array systems used.
These computations provide both phase and amplitude response,  both of
which are necessary to the technique employed, and utilize accurate
computational techniques based on numerical solution of the integral






Interferometric directions of lightning sources at 34 MHZTitle Text
Warwick, J. W., Hayenga, C. O., Brosnahan, J. W.Author Text
Journal of Geophysical Research, Vol. 84, No. C5, pages 2457-68; 20 May
1979.  Department of Astro-Geophysics, University of Colorado, Boulder,
Colorado,
Source Text
atmospheric techniques, electromagnetic wave
interferometry, lightning, radio direction-finding,
lightning sources, 34 MHZ, VHF, lightning flashes,
interferometric directions
Keyword Text
Presents a new technique for measuring the VHF radio centroid of nearby
lightning flashes at 5- mu  s intervals.  Its ability to provide continuous
positions during long (>or approximately=100 mu s)  emissions is new and
reveals new information about the discharge process.  The new technique
solves many of the data-handling problems in old techniques.  Data from five
flashes showing  complex positional and motional patterns are presented.






Probability  density  function for the indications of a  2-axis Monopulse
radar  operating in the  presence of system noise, clutter and interference
Title Text
Cooper, D. C.Author Text
Proceedings:  Institution of Electrical Engineers, Vol. 126, pages 476-486,
June 1979.  Research supported by the Ministry of Defense (Procurement
Executive), 1979.  Author employed:  Birmingham University, Birmingham,
England
Source Text
Monopulse radar, probability density functions, radio
direction finders, beams (radiation), clutter,  error
analysis, matrices (mathematics), radar targets, radio
frequency interference
Keyword Text
A 2-axis sum-and-difference Monopulse radar incorporating a signal processor
which is close  to optimum is considered to operate in an environment
consisting of a Rayleigh fluctuating  target and an arbitrary spatial distribution
of fluctuating sources of clutter and interference or  jamming.  The bivariate
probability density function for the system indications one for each  axis, is






Space-Time Signal Processing of Radar Returns.   <NOTE> Report for
December 77-October 78  on Phase 2
Title Text
Cooper, George R., McGillem, Clare D.Author Text
School of Electrical Engineering, Purdue University, Lafayette IN.  Rome Air
Development Center, Griffiss Air Force Base, New York.  Report RADC-TR-79-
156, 57 pages; June 1979.
Source Text
Radar cross sections, Radar signals, Radar targets,
Signal processing, Carrier  frequencies, Aspect angle,
Radio frequency power, Adaptive systems, Continuous
wave  radar, Coherent radiation, Computerized
simulation, Mathematical models, Scattering,  Radar
pulses, Angle of arrival ,NTISDODXA, NTISDODAF
Keyword Text
This work shows the presence of spatial symmetries which may allow a radar
system to  predict a frequency which will give a near maximum response as
the target approaches  the radar. If the target is complex then the target may
be resolved into simpler  components, which have desirable characteristics,
and symmetries that may be exploited  when tracking the target. An efficient
method for the approximate evaluation of the time  ambiguity functions for






FALCONFIX; A multi-Modal Approach to Fix Computation.Title Text
Hodson, III, William T., Smith, Joseph C. H.Author Text
Final Report:  Air Force Academy, Colorado.  Report USAFA-TR-79-5, 77
pages; June 1979.
Source Text
global positioning system, computer programs, direction
finding, emitters, radio  homing, bearing(direction),
nonlinear programming, error analysis, analysis of
variance, standard deviation, flow charting, FALCONFIX
computer program, likelihood functions, position
finding, NTISDODXA
Keyword Text
FALCONFIX is a new algorithm for computing the location of an emitter given
the  bearings from a number of direction-finding stations located worldwide.
This approach  assumes that each reported bearing may be considered as a
sample from a composite  normal/uniform distribution, thereby explicitly
acknowledging that the bearing may be  either true or wild. These
distributions are used to create a likelihood function defined  over the unit
sphere. Non-linear programming techniques are then employed to identify  all
relative maxima (modes) of this function.  The modes (which coincide with
concentrations of bearings) are then ordered by value and reported as






FALCONFIX:  A Multi-Modal Approach to Fix ComputationTitle Text
Hodson, William T. III and Smith, Joseph C. H.Author Text
Final Report No. USAFA-TR-79-5, Department of Mathematical Sciences,
United States Air Force Academy, CO., June 1979.
Source Text
Keyword Text
FALCONFIX is a new algorithm for computing the location of an emitter given
the bearings from a number of direction-finding stations located worldwide.
This approach assumes that each reported bearing may be considered as a
sample from a composite normal/uniform distribution, thereby explicitly
acknowledging that the bearing may be either "true" or "wild."  These
distributions are used to create a likelihood function defined over the unit
sphere.  Non-linear programming techniques are then employed to identify all
relative maxima (modes of this function.  The modes (which coincide with
concentrations of bearings) are then ordered by value and reported as
estimates of the emitter location.  (Abstract source unknown, technical






A Model for Space Radar Clutter.   <NOTE> Final Technical Report 15
February 78-15 February  79
Title Text
Tomlinson, P. G.Author Text
Technical Report from:  Decision-Science Applications Incorporated, Arlington
Virginia.  Rome Air Development Center, Griffiss Air Force Base, New York.
Report DSA-116-RADC-TR-79-166, 107 pages; June 1979.
Source Text
radar clutter, ground clutter, search radar, artificial
satellites, back scattering, sea  clutter, angle of
arrival, urban areas, rural areas, ice, snow,
mountains, forests,  deserts, reflectivity, grazing,
space borne, NTISDODXA, NTISDODAF
Keyword Text
A model for radar clutter as encountered from a space-based platform is
developed.   Included in the model are land, sea and airborne clutter with
emphasis on land clutter.   Parametric fits to existing reflectivity data are
performed for seven generic terrain types:  desert, forest, mountain, rural,
urban, snow and ice and sea. The fits are parametric in  frequency and
grazing angle and, in the case of sea clutter, polarization. In addition to  the
mean values of clutter reflectivity, the variation about the mean is
emphasized. The  underlying causes of clutter variability nonhomogeneous
terrain type, terrain undulation,  etc., are discussed. Quantitative estimates of
their effects are presented.  A theory of  probability density function of clutter
based on the resolution cell size, correlation  lengths, and underlying
statistics of individual scatterers, is presented. Examples are  worked out for
five terrain types and a large resolution cell. The results are threshold
settings required for given false alarm probabilities. Clutter spectra are
discussed briefly.  Finally, requirements and computer simulations are
examined with particular attention  to the advantages and disadvantages of










Final Report:  Naval Ocean Systems Center, San Diego, California.  Report
NOSC-TR-501, 234 pages; June 1979.
Source Text
electronic support measures, systems analysis,
electronic equipment, modules  (electronics),
shipboard, military requirements, ocean surveillance,
redundant  components, reliability (electronics),
maintainability, failure, repair, of the shelf
equipment, direction finding, group displays, microwave
equipment, data processing  equipment availability,
mean time between failures, mean time to repair,
NTISDODXA
Keyword Text
As part of an overall Electronic Support Measures (ESM) improvement
program, a  study was performed to define a high-availability conceptual ESM
system. Prior studies  of existing shipboard ESM systems have (1) outlined
component units needing  improvement and (2) established the characteristic
availabilities of two existing systems  as well as goals (or standards) for ESM
availability. This report defines the operating,  support, and maintenance
requirements of a proposed ESM (conceptual design) system  with a potential
for performance modernization and availability improvement over  existing
shipboard systems. Modernization as used here refers to configuration
redundancy for broad frequency coverage and independent performance
modes (for easy  growth to meet new threats) and configuration flexibility to
permit incorporation of  advanced technology. The first task was to determine
the performance requirements of  the conceptual ESM by means of a
functional block diagram. Existing off-the-shelf  components were identified to
represent nearly all of the exterior mast-mounted  equipment and some of the
interior below-deck equipment. The remaining portion of  the equipment was
modeled by selecting representative quantities and types of active  devices.
Failure rates and cost figures were compiled for all components. Next, modes
 of operation and operating requirements were established along with the
attendant  automatic and operator-controlled functions and types of operator






Electrical scanning in the angle-of-elevation plane using the effect of the
earth's surface
Title Text
Volpert, A. R.Author Text
Radiotekhnika, Vol. 34, pages 23-31, June 1979.Source Text
antenna arrays, earth surface, electrical properties,
ground effect (communications), radar  scanning, radio
signals, centimeter waves, circuit diagrams, Fresnel
region, interference, linear  arrays, phase shift
Keyword Text
The paper describes an elevation-angle direction finding technique which
employs waves  reflected from the earth's surface.  The method is one of
electrical scanning based on changing  the number of variable-phase field







Doppler filtration in HF direction findingTitle Text
AFRAIMOVICH, E. L.Author Text
Radiotekhnika i Elektronika, Vol. 24, pages 1444-1447, July 1979.Source Text
Doppler effect, high frequencies, radio direction
finders, radio filters, angles (geometry), filtration
Keyword Text
A method for measuring the angles of arrival of a HF radio-signal is described,
based on  Doppler mode separation.  An algorithm for phase direction finding
with Doppler filtration is  given, and it is noted that the accuracy of the angle
measurement is increased when Doppler  mode separation is used.
Experiments were carried out on measuring angles of arrival in the  vertical
and horizontal planes on 1200- and 3000-km paths.  Phase direction finding
systems  with Doppler filtration, when combined with processors and
displays, can compete with large  multi antenna systems, solving special






Joint signal current probability distribution for optical heterodyne
receiver arrays in the turbulent  atmosphere
Title Text
Churnside, J. H., McIntyre, C. M.Author Text
Applied Optics, Vol. 18, No. 13, pages 2315-22; 1 July 1979.  Oregon
Graduate Center, Department of Applied Physics & Electronic Science,
Beaverton, Oregon.
Source Text
adaptive optics, atmospheric light propagation,
atmospheric turbulence, optical communication
equipment, optical information processing, receivers,
signal detection, optical heterodyne receiver arrays,
turbulent atmosphere, clear air turbulence, arbitrarily
correlated  amplitude fluctuations, arbitrarily
correlated phase front perturbations, local oscillator
shot noise,  passive receiver arrays, active tilt
tracking systems, joint signal current probability
distribution,  approximate expressions, angle of
arrival fluctuations, two detector nontracking array
Keyword Text
Optical heterodyne receiver arrays operating in the presence of atmospheric
turbulence are  considered.  Approximate expressions are presented for the
joint probability density functions of the  intermediate frequency signal
magnitude vectors from optical heterodyne receiver arrays operating  in the
presence of clear air turbulence.  The analysis considers the effects of
arbitrarily correlated  amplitude fluctuations and arbitrarily correlated phase
front perturbations in the presence of local  oscillator shot noise.  Both
passive receiver arrays and those employing active tilt tracking systems  to
eliminate angle-of-arrival fluctuations are described.  The special case of a two-







Power Optimization in Adaptive Array: A Technique for Interference
Protection.
Title Text
Compton, Jr., R. T.Author Text
Technical Report from:  ElectroScience Laboratory, Ohio State University,
Columbus.  Report ESL-711847-2, 32 pages; July 1979.
Source Text
adaptive systems, antenna arrays, signal to noise
ratio, suppressors, radio frequency  interference,
signal processing, digital systems, angle of arrival,
dynamic range,  algorithms, gain, feedback,
optimization, transients ,adaptive arrays, NTISDODXA
Keyword Text
This report describes a weight control algorithm that may be used in a 2-
element adaptive  array to protect a desired signal from an interference signal.
The algorithm is a  constrained gradient technique that either maximizes or
minimizes array output power.  It is shown that by choosing appropriately
between minimization and maximization, a   useful desired signal-to-
interference-plus-noise ratio can be maintained at the array output  over a






Microwave GaAs MESFETs - higher power and frequencyTitle Text
Dance, B.Author Text
Australian Electronics Engineering, Vol. 12, No. 7, pages 12, 14, 16, 18, 20;
July 1979.  North Worcestershire College, Worcester, UK.
Source Text
power transistors, Schottky gate field effect
transistors, solid-state microwave devices, GaAs
MESFETs, microwave equipment, operation, market position
Keyword Text
Gallium arsenide metal-Schottky-FET (MESFET) devices are used in almost
all types of current  microwave equipment such as satellite and ground station
receivers for telecommunications.  Other  applications include line-of-sight
microwave repeater links, radar receivers, jamming equipment,  direction
finding equipment and military equipment.  This article covers the basic
operation of the  devices, the current market position and concludes with a





July - AugustMonth Text
Fluctuations of the angle of arrival at a line array by a plane wave
propagating in the ocean
Title Text
Eliseevikin, V. A.Author Text
N. N. Andreev Acoustics Institute, Academy of Science, USSR.
Akusticheskii Zhurnal, Vol. 25, No. 4, pages 625-8. Translation:  Soviet
Physics - Acoustics, Vol. 25, No. 4, pages 355-6; July-August, 1979.
Source Text
acoustic wave propagation, underwater sound, angle of
arrival, line array, plane wave, turbulent
inhomogeneities
Keyword Text
The author calculates the variances of the fluctuations of the arrival angle at a
line array of a plane  wave multiply reflected from a rough sea surface and






Application of Semi-Empirical TD Grid Calibration to the West Coast
Loran-C Chain.  <NOTE> Final Report March-June 79
Title Text
Gupta, Radha R.Author Text
Final Report:  Analytic Sciences Corporation, Reading, MA. Coast Guard,
Washington, DC. Office of Research and Development. Report TASC-TR-1119-
2-1C-USCG-D-29-81, 70 pages; July 1979.
Source Text
Loran, Direction finding, Range finding, Coast Guard,
Data acquisition, Coastal regions,  Measurement,
California, Models, Grids, Requirements, Calibration,
accuracy, NTISDODXA, NTISDOTCG
Keyword Text
This study demonstrates the utility of semi-empirical Loran-C time difference
(TD) grid  calibration techniques.  Theory is employed to determine the
functional dependence of  TDs on range and bearing from the Loran-C chain
stations.  TD measurement data are  then utilized to calibrate the unknown
coefficients incorporated in the semi-empirical TD  model. A semi-empirical
model is presented for the West Coast Loran-C chain where  at-sea TD
measurement data in Southern California revealed large discrepancies
between  U.S. Coast Guard original predictions and measurements. A
significant reduction in the  TD errors is achieved with the semi-empirically-
calibrated model relative to the U.S.   Coast Guard original grid.  The
accuracy of the calibrated West Coast Loran-C grid is  further evaluated by
comparing the calibrated grid with measurements which are not used  in
model calibration.  Results are also presented which show the sensitivity of
the model  accuracy to the quantity and distribution of measurement data
used to calibrate the model.  Guidelines are formulated to aid in the design of







Search and Rescue Methods and Equipment (A Bibliography with
Abstracts).  <NOTE> Report for 1964-June 79
Title Text
Kenton, EdithAuthor Text
National Technical Information Service, Springfield, VA.   239 pages; July
1979.
Source Text
flying drift search tactics, sprint drift search
tactics, sea loiter aircraft, sea sitting  aircraft,
loran c navigation systems, NTISNTIS
Keyword Text
Reports dealing with maritime and aviation search and rescue are presented.
Studies are  included on search and rescue planning, locating equipment,
rescue beacons,  communication devices, specialized aircraft and their
components, and                       searching strategies.  Underwater rescue
and survival are excluded. (This updated  bibliography contains 232 abstracts,
36 of which are new entries to the previous edition.)  DE-bibliographies|
search and rescue| air sea rescues| rescue operations| rescue  equipment|
searching| detection| radio beacons| rescue beacons| crash locator beacons|
sea markers| helicopters| coast guard| aviation safety| rescue systems|
computerized  simulation| communication satellites| relay satellites|
transmitter receivers| direction  finding| distress signals| search radar| downed
aircraft| survival kits| loran| omega  navigation| navigational aids| crash rescue






Simplified Plane Model for the Determination of Possible Target Position




Research Institute of National Defence, Linkoeping (Sweden).  Report FOA-C-
20316-E3, 15 pages; July 1979.
Source Text
Kalman filters, Mathematical models, Position errors,
Target acquisition, Accuracy,  Angles (Geometry),
Position (Location), Stochastic processes, NTISNASAE
Keyword Text
The model designed to determine the position of the target, including distance
and angle  calculation is described. Most of the uncertainties are assumed to
be related to the  acceleration, while other uncertainties are modeled as
uncorrelated stochastic processes.  A Kalman type filter is used to determine







A frame aerial and tunerTitle Text
no authorAuthor Text
Electronics Australia, Vol. 41, No. 4, pages 72-4; July 1979.Source Text
antenna accessories, directive antennas, radio
direction-finding, tuning, frame aerial, tuner,
portable radios, direction finding, crystal set
Keyword Text
This simple and rather odd-looking gadget has several novel applications.  It
can boost the  performance of small portable radios illustrate the elementary
principles of direction finding and form  the basis of a simple crystal set for










Final Report:  Polytechnic Institute of New York Brooklyn Microwave
Research Institute, Army Research Office, Research Triangle Park, North
Carolina.  Report POLY-MRI-1401-79-ARO-15713.1-EL, 17 pages; July 1979.
Source Text
gratings (spectra), dielectrics, directional antennas,
band stop filters, millimeter waves,  angle of arrival,
plane waves, computer programs, dispersion relations,
refractive  index, silicon, dielectric gratings,
dielectric antennas, NTISDODXA, NTISDODA
Keyword Text
Three basic problems associated with dielectric grating antennas are
investigated.  First,  the radiation characteristics in the stop band region are
carefully analyzed, showing the  range of blindness of the antenna in the
broadside direction. Second, a new perturbation  procedure for grating
antennas is shown numerically to yield accurate propagation  characteristics
including the changes in phase as well as decay constant. Finally, the
scattering of a plane wave by a dielectric grating at an arbitrary incidence





July - AugustMonth Text
Ultrasonic receiver for headphonesTitle Text
no authorAuthor Text
Elektor, Vol. 5, No. 7-8, pages 57-8; July - August, 1979.Source Text
headphones, receivers, ultrasonic equipment, AM
receiver, direction finder, wireless headphone system,
ultrasonic receiver, exalted carrier detector
Keyword Text
Although primarily intended for use in an ultrasonic transmission system
(ibid., p. 54-5) this circuit  is in fact much more flexible.  If the ultrasonic
transducer is replaced by a suitable (i.e.  tunable) LC  circuit, a highly
sensitive "conventional" AM receiver is obtained.  The circuit can also be
usefully  employed as a direction finder in the 10 kHz to 30 MHZ region.  The






Main characteristics of asymptotically optimal estimates of covariance
matrix parameters.
Title Text
Reshetov, L. A.Author Text
Radioelektronika, Vol. 22, No. 7,  pages 57-62,  July 1979.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
information theory, mathematical statisticsKeyword Text
Well-known multichannel discriminator design methods are applied for the
synthesis of  wide-band signal direction-finding systems.  Estimate shifts are
computed by covariance  matrix parameters which illustrate the dependence
between the slope of the multichannel  goniometer discrimination
characteristic and antenna path parameters and angular distance  between






The potential accuracy of the direction finding of tracking goniometers
by amplitude and phase  methods
Title Text
Rybakov, B. S.Author Text
Radioelektronika, Vol. 23, pages 44-47, July 1979.Source Text
position errors, radar measurement, radio direction
finders, signal reception, tracking (position),
accuracy, amplitudes, phase deviation, white noise
Keyword Text
The potential direction-finding accuracy of two-channel tracking goniometers
is analyzed for  the case of the stochastic spatial-time structure of received
signals.  Consideration is given to  amplitude- and phase-type sources of






High intercept probability improves ESM performanceTitle Text
Sareen, S.Author Text
Microwave Systems News, Vol. 9, No. 7, pages 72-3, 75-6; July, 1979.
Planar Microwave International. Corporation, Sunnyvale, California.
Source Text
antenna accessories, military equipment, radar
antennas, radar equipment, signal detection, Monopulse
amplitude quantizer, electronic support measures,
target bearing, direction finding, air  warfare,
aircraft targets, SAM, surface to air missile,
electronic warfare, radar
Keyword Text
Describes a frequency-corrected Monopulse amplitude quantizer for use in
electronic support  measures systems.  The Monopulse amplitude
comparison direction-finding system is one in which  the target bearing is
calculated from a single received pulse reflected from the target.  Present
Monopulse systems are reviewed, and the new quantizer described.  The new
device offers high  performance, low cost, and small size compared to






Atmospheric Turbulence Effects on the Temporal Spectral Densities of
Optical Signals. <NOTE> Final report 1 Jun 75-31 May 79
Title Text
Smith, JackAuthor Text
Final Report:  Texas University, El Paso Schellenger Research Labs., Army
Research Office, Research Triangle Park, NC. Report FR1-79-UA-66-ARO-
12867.4-GS, 18 pages; July 1979.
Source Text
beams (radiation), atmospheric disturbances, optical
equipment, refractive index, signal  to noise ratio,
anemometers, spatial filtering, spectra, density,
turbulence, atmospheric motion, wind velocity,
NTISDODXA, NTISDODA
Keyword Text
This summary report describes the major efforts and results obtained during
the contract  period.  The objectives were to extend the applicability of optical
methods of crosswind  sensing to obtain operation under strong turbulence
conditions, and to investigate the  effects of motion on the optical speed
measurement.  Two optical windspeed instruments  designed to be unaffected
by strong turbulence were built and tested.  One design was  based on the
measurement on the time delay required to obtain a peak in the  cross
correlation function derived from intensity fluctuations, and the second design
was  based on fluctuations of the beam angle of arrival. Both instruments
were tested over 2  km paths and the operation was unaffected by increasing
turbulent strength.  An  instrument, using an optical beam and spatial filters
at the transmitter and receiver, was  built to demonstrate the feasibility of the
technique to profile crosspath windspeeds along  the beam. The device was
tested to path lengths of 500 m and operated satisfactorily. A  study was
conducted on the errors produced in an optical wind speed measurement due






Tables of Radar Cross Sections of Hemispheres on Perfectly Conducting
Ground  Planes.
Title Text
Whitrow, J. L.Author Text
Technical Report from:  Electronics Research Laboratory, Adelaide
(Australia).  Report ERL-0086-TR, 141 pages; July 1979.
Source Text
radar cross sections, radar targets, hemispheres,
multipath transmission, radar images,  transverse
waves, angel of arrival, linear polarization, tables
(date), scaling factors,  electric fields, magnetic
fields, MIE scattering, spheres, calibration,
Approximation  (Mathematics),Foreign technology, ground
planes, target intelligence, NTISDODXA
Keyword Text
It is proposed that a hemisphere be used as the standard target when radar
cross section  measurements must be made of a target on or near a ground
plane.  These tables enable  the radar cross section of any hemisphere
whose radius is in the range 0.1 to 10.0  wavelengths to be determined for
angles of observation up to 30 from the horizontal.   Asymptotic expressions
are presented for hemispheres outside the size range of the  tables.  A
sphere is commonly used as the standard target in the calibration of radar
cross section measurements because its back scatter cross section is
invariant with aspect  angle is readily calculable to any desired order of
accuracy.  If however, the target  undergoing measurement is located on or
near a ground plane, complications arise if  a sphere is to be used as the
standard target because of the additional ray paths  introduced between the
radar and the sphere by reflections from the ground plane, and  because the
sphere can couple to itself, thus modifying its scattering characteristics, by
other reflections from the ground plane.  In general therefore the radar cross
section of  a sphere above a ground plane is not readily predictable, and will
be strongly dependent  upon the height of the sphere above the ground plane
and the aspect angle. Thus the  generally desirable properties of the sphere in






Doppler filtering in short-wave direction finding -Combination with the
analytical method of  ray separation
Title Text
Agafonnikov, IU. M., Afraimovich, E. L., Polimatidi, V. P.Author Text
Radiotekhnika i Elektronika, Vol. 24, pages 1558-1563, August 1979.Source Text
Doppler effect, ionospheric disturbances, propagation
modes, radio direction finders, radio filters,
frequency shift, interference, ray tracing, signal
analysis, signal to noise ratios
Keyword Text
The paper describes a method involving Doppler filtering and analytical
separation of the  components of a multimode short-wave signal.  This
combined method has good resolving  power and SNR and can be used for







Doppler filtering in short-wave direction finding.  Combination with the
method of analytic beam  separation
Title Text
Agafonnikov, Yu. M., Afraymovich, E. L., Polimatidi, V. P.Author Text
Radiotekhnika i Elektronika, Vol. 24, No. 8, pages 1558-64. Translation:
Radio Engineering and Electronic Physics, Vol. 24, No. 8, pages 55-60;
August 1979.
Source Text
Doppler effect, filtering and prediction theory, radio
direction-finding, analytic beam separation, resolution
capability, noise immunity, SW direction-finding,
Doppler  filtering, multipath SW radio signal
Keyword Text
A synthesis method is discussed for Doppler filtering and analytic separation
of the components of  a multipath short-wave (SW) radio signal.  The
combined method offers an improved resolution  capability and noise






Doppler filtering in short-wave direction finding - Combination with the
method of analytic  beam separation
Title Text
Agafonnokov, Iu. M., Afraimovich, E. L., Polimatidi, V. P.Author Text
Radiotekhnika i Elektronika, Vol. 24, pages 1558-1563.  Translation:
Radio Engineering and Electronic Physics, Vol. 24, pages 55-60, August
1979.
Source Text
Doppler effect, ionospheric disturbances, propagation
modes, radio direction finders, radio filters,
frequency shift, interference, ray tracing, signal
analysis, signal to noise ratios
Keyword Text





The Topkis-Veinott algorithm for solving nonlinear programs with lower
and upper bounded  variables
Title Text
Bazaraa, M. S., Eu, J. H.Author Text
Journal of Mathematical Analysis and Applications, Vol. 70, No. 12, pages
353-69; August 1979.  School of Industrial & Systems Engineering, Georgia
Institute of Technology, Atlanta, Georgia.
Source Text
minimization, nonlinear  programs, nonlinear
programming, convergence properties, Topkis Veinott
algorithm
Keyword Text
The authors consider a nonlinear programming problem of the form to
minimize f(x) to a<or=x<or=b,  where f is a differentiable function on E/sub n/
and a and b are fixed vectors in E/sub n/.  They  develop a variation of the
feasible direction algorithm of Topkis and Veinott (1969) for solving the  above
problem and provide explicit expressions of the optimal directions for a family
of  direction-finding problems using different normalization constraints.  It is
shown that the algorithm  converges to a Kuhn-Tucker point.  The reported
computational results indicate efficiency of the  algorithm.  It also indicates







Nonorthogonal Measurement Axes in Laser Doppler Velocimetry.
<NOTE> Final  Report Oct 77-Sep 78
Title Text
Crosswy, F. L.Author Text
Final Report:  Arnold Engineering Development Center, Arnold Air Force
Base, Tennessee.  Report AEDC-TR-79-35, 28 pages; August 1979.
Source Text
laser velocimeters, Doppler systems, fluid flow,
measurement, Cartesian coordinates, axes,
orthogonality, errors, angle of arrival, tensor
analysis, laser Doppler, velocimeters, velocity
measurement, errors, optical measurement,  NTISDODXA
Keyword Text
The measurement axes of virtually all multi-axis laser Doppler velocimeter
(LDV) systems  are nonorthogonal to some degree and are, in general,
rotated with respect to orthogonal,  Cartesian reference axes.  Systematic
errors are introduced into the LDV data if axis  nonorthogonality and spatial
orientation parameters are not properly taken into account  by the data
reduction equations. This report develops the general 3-space expressions for
 velocity vector magnitude and spatial orientation in terms of rotated, oblique
LDV  measurement axis parameters and the velocity vector projections






Lightning Tracking System Evaluation.  <NOTE> Progress Report 1 May-
13 Jul 79
Title Text
Johnson, R. L.Author Text
Report:  6 pages; August 1979.  Author employed:  Southwest Research
Institute, San Antonio, Texas.
Source Text
lightning, position finding, optical tracking, radar
tracking, warning systems,  thunderstorms, direction
finding, loop antennas, flat plate models, test and
evaluation, digital computers, estimates, algorithms,
flashes, lightning tracking, electrical storms, storm
warnings, flat plate antennas, LLS (lightning  location
system), NTISDODXA
Keyword Text
This is a progress report summarizing technical progress on (1) verification of
performance of the lightning position and tracking system (LPATS) developed
by  Atlantic Science Corporation, and (2) a side-by-side performance
comparison of the  LPATS device with the lightning location system






Investigation of Improved Emitter Location TechniquesTitle Text
Kates, James M., Bussgang, Julian J. and Loewenthal, Morton,Author Text
Technical Report No. DELEW-TR-78-3615-F, Signatron, Inc., Lexington,
Massachusetts, Final Report for period 15 August 1978 to 15 March 1979,
August 1979.
Source Text
emitter location, signal processing, interferometry,
beamforming, TDOA, maximum likelihood processing
Keyword Text
The accuracy of bearing measurements used for direction finding at VHF is
affected by many factors, including noise and multipath reflections.  Recent
literature relating to this subject matter is reviewed by way of background.
Errors in emitter-location are a function of the bearing errors and the geometry
of the target and receiver site locations.  For this reason, the report first
analyzes the dependence of emitter location errors on bearing errors.  The
main body of the report addresses several methods of estimating bearings
and the effects of multipath on each of them.  One of the most common such
methods is interferometry.  The bearing error caused by multipath is
determined for a crossed-baseline interferometer.  Interferometry is then
compared with other signal processing techniques, and it is found that
maximum-likelihood processing in particular is less sensitive to noise and to
multipath than is interferometry.  Interferometry is also compared with time-
difference-of-arrival (TDOA) techniques.  The report concludes, for the signal
bandwidths and receiver site separations considered, interferometry is more
accurate than TDOA.  Improved emitter location therefore depends on
improving the accuracy of bearing measurements, and two experiments are
described for obtaining data necessary to design improved signal processing
algorithms.  (Abstract source unknown, technical report, English language,






Digital bearing discriminator details divulgedTitle Text
no authorAuthor Text
Defense Electronics, Vol. 11, No. 8, pages 33-6; August 1979.Source Text
digital instrumentation, discriminators, military
equipment, radio direction-finding, digital bearing
discriminator, dense signal environments, parallel
processing, direction of arrival  information
Keyword Text
Describes a new digital bearing discriminator (DBD) with a 360-degree field of
view and with a  frequency coverage of up to 18 GHz.  It is in the final stages
of development at Anaren Microwave.   Designed for high probability of
detection in dense signal environments, the discriminator, through  the use of
parallel processing provides direction-of-arrival information on a single pulse
basis.   S-band development models produce bearing measurement errors of






Medical Direction in Skilled Nursing Facilities.   <NOTE> Final
Summary Report 30 June  75-31 August 77
Title Text
Ricci, Edmund, Tessaro, EdwardAuthor Text
Final Report:  Pittsburgh University, Pennsylvania Department of Health
Services Administration.  National Center for Health Services Research,
Hyattsville, Maryland.  Report DHEW/PUB/PHS-79/3223-NCHSR-79/107, 75
pages; August 1979.
Source Text
methodology behavior, implementation, recommendations,
health care facilities, Long term care, skilled nursing
facilities, nursing homes, medical  direction, health
care delivery organizations, NTISHRAHSR
Keyword Text
DHEW regulations effective in 1976 require skilled nursing facilities (SNFs) to
provide  either a physician serving as medical director, or to have an
organized medical staff.   This report describes how SNFs responded, and
what the effects were on their  operations. Descriptive data were obtained: (1)
indicating the extent to which SNFs  fulfilled the requirement, the methods
used, and the characteristics of facilities which  were unable to comply; (2)
characterizing physician medical directors and their activities;  and (3)
identifying and describing arrangements for medical direction.  A
mail/telephone  survey was conducted to provide national descriptive data on
how SNFs provide medical  direction.  Site visits were made to 21 facilities to
explore, with the administrator,  medical director, and nursing director, the
behavioral aspects of the implementation of  medical direction. Findings
suggest that the vast majority of SNFs have provided some  form of medical
direction; that there has been limited variation in the arrangement for  medical
direction; that there are a number of barriers to the implementation of this
concept; and that the potential exists for the concept of medical direction to






Doppler filtering in short-wave direction finding - Analog-digital
processing of modulated  signals
Title Text
Afraimovich, E. L., Panchenko, V. A.Author Text
Radiotekhnika, Vol. 34, pages 3-6, September 1979.Source Text
digital filters, Doppler effect, radio direction
finders, short wave radio transmission, signal
processing, azimuth, modulation, waveforms
Keyword Text
An analog-digital technique of cross-spectral analysis of low-frequency
signals has been used  to design a real-time phase direction finder with
Doppler filtering.  As an illustration, results  are presented on the use of this
technique to measure the azimuthal arrival angles of multimode  signals on a






Doppler filtering in SW direction finding.  Analog-digital processing of
modulated signals
Title Text
Afraimovich, E. L., Panchenko, V. A.Author Text
Radiotekhnika, Vol. 34, No. 9, pages 3-5.  Translation:  Telecommunications
and Radio Engineering, Part 2 (Radio Engineering), Vol. 34, No. 9, pages 54-
7; September 1979.
Source Text
Doppler effect, radio direction-finding, modulated
signals, Doppler filtering, azimuthal angles of
arrival, multimode signals, phase shift  direction
finder, short wave direction finding, real time
systems, cross spectral analysis, low  frequency
processes
Keyword Text
An analog-digital method of cross-spectral analysis of low-frequency
processes is described.  It is  used to realize a phase-shift direction finder
with Doppler filtering operating in real time.  Results  of measurement of the







Electronic Symbology Generation for Radar Plan Position Indicator (PPI)
Displays  Using Rotating Coils.  <NOTE> Patent Application
Title Text
Belrose, Floyd M., Green, Jr, Augustus H.Author Text
Patent:  Department of the Army, Washington, DC. Report PAT-APPL-6-071
976, 20 pages; September 1979.
Source Text
patent applications, plan position indicators, symbols,
electric coils, cathode ray tube  screens, direction
finding, radar targets, position finding, inventions,
Symbology displays, target markers, electronic
Symbology, rotating coils, range rings,  cursors,
NTISGPA
Keyword Text
This invention enables the generation of electronic Symbology for display on
the face  of cathode ray tubes employing rotating coils. Offset centering and
sweep disabling are  employed to permit Symbology display for representing







Estimation of Sonobuoy Position Relative to an Aircraft Using Extended
Kalman  Filters.
Title Text
Brownsberger, Nicholas MasonAuthor Text
Master's Thesis:  Naval Postgraduate School, Monterey, California. 151
pages; September 1979.
Source Text
position finding, sonobuoys, Kalman filtering,
direction finding, mathematical models,  equations of
state, antisubmarine aircraft, bearing (direction),
submarine detection,  algorithms, antisubmarine
warfare, range (distance), misalignment, drift,
computer  programs, theses, NTISDODXA
Keyword Text
In airborne antisubmarine warfare there is a need to more accurately
determine the  positions of sonobuoys on the surface of the water. This report
develops two algorithms  which employ extended Kalman filters to determine
estimated position. The bearing  from the aircraft to the sonobuoy is the
primary measurement. Range information is not  available. The first algorithm
is a six-state filter which was reduced from the 13-state  system developed by
the Orincon Corporation. Its states include relative position,  relative velocity,
and inertial misalignments. The second algorithm includes two  cascaded
Kalman filters. The primary two-state filters estimates sonobuoy position. A
secondary filter estimates drift from information obtained from the primary
filter. Both  algorithms successfully estimated sonobuoy position for
simulated aircraft data. The  effect of aircraft-to-sonobuoy range, the







Angle-of-Arrival Estimation Error for Shipboard Monopulse Radars.
<NOTE>  Interim report
Title Text
Cantrell, B. H.Author Text
Naval Research Laboratory, Washington, DC. Shared Bibliographic Input
Experiment, Report NRL-8333-AD-E000 327, 26 pages; September 1979.
Source Text
Monopulse radar, radar signals, angle of arrival, radar
reflections, ocean surface,  shipboard, azimuth,
elevation, errors, estimates, algorithms, radar
scanning, phased  arrays, radar beams, ultrahigh
frequency, radar antennas, ship antennas, multipath,
NTISDODXA
Keyword Text
Angle estimates by shipboard Monopulse radars are corrupted by sea-
reflected multipath.   It is shown that even though the elevation and azimuth
estimates in antenna coordinates  are badly corrupted for conditions of cross
level and sea-reflected multipath, the azimuth  error in the plane of the sea
may be tolerable.  The azimuth errors in the plane of the sea  are often less
than 0.1 beamwidth. The errors were studied under a variety of conditions







Some considerations on systematic errors in direction finder fixingTitle Text
Ducrotoy, R.Author Text
Revue Technique Thomson-CSF, Vol. 11, No. 3, pages 645-74; September
1979.  Division Equipements Avioniques, Thomson-CSF, Paris, France.
Source Text
error statistics, navigation, direction finder,
location methods, aiming lines, probability theory,
mathematical statistics, random  variables, systematic
triangulation errors, bearing measurements, navigation,
reference point  coordinate measurements, triangulation
Keyword Text
In location methods based on triangulation, the aiming lines are not usually
strictly converging  because of the physical errors which affect in particular
the bearing measurements and, in the second  place, measurements of the
coordinates of the reference points.  This problem is resolved by recourse  to
probability theory and mathematical statistics and by likening the physical
quantities to random  variables.  For simplifying purposes, however, the latter
are often regarded as being non-biased.  In  complementary fashion, this
article studies the effects of systematic triangulation errors on the
assumption that these errors are linear functions of the true bearings and that










Revue Technique Thomson - CSF, Vol. 11, No. 3, pages  645-674, September
1979.   Thomson-CSF, Malakoff, France.
Source Text
goniometers, errors, direction finding systems,
mathematical models
Keyword Text
The effects of systematic triangulation errors are considered assuming that
these errors  are linear functions of the true bearings and that the reference







Diffraction at a Surface Impedance Discontinuity -Application to Sea-
Land Radiowave  Propagation.  <NOTE> Annual Technical Report no. 1,
Oct 78-Sep 79
Title Text
Franceschetti, Giorgio, Vaccaro, Vittorio G.Author Text
Technical Report from:  Naples University, (Italy). 1st Elettrotecnico, 41
pages; September 1979.
Source Text
radio transmission, underwater to air, diffraction,
boundaries, electrical impedance,  electromagnetic
scattering, asymptotic series, electric fields, near
field, angle of arrival,  grazing, Fresnel zone,
foreign technology, plane waves, NTISDODXA
Keyword Text
Full solution of plane wave diffraction by a surface impedance discontinuity on
a plane  is presented. The solution is given for both normal and oblique
incidence, the  diffraction integral being evaluated asymptotically in a closed
form. This solution  extends previous results of Maliuzhinets, valid only for
normal incidence, and singular  at reflection boundaries. For practical
application to radiowave propagation over the  Earth, the field close to the
surface is of interest. This is represented as incident,  reflected, surface and
extra term field, this last characteristic of the surface impedance
discontinuity. In addition, a cylindrical wave, scattered by the discontinuity is
present.  The field produced by prescribed sources can be synthesized using







A System for Using Radar to Record Wave Direction.Title Text
Mattie Michael G., Harris, D. LeeAuthor Text
Technical Report from:  Coastal Engineering Research Center, Fort Belvoir,
Virginia.  Report CERC-TR-79-1, pp. 53 p.; September, 1979.
Source Text
ocean waves, radar images, direction finding,
automatic, remote systems, plan position  indicators,
error analysis, comparison, aerial photographs,
accuracy, NTISDODXA
Keyword Text
A radar system provides images of waves in the coastal zone to obtain wave
direction  information is described. The heart of the system is an X-band
marine radar which  operates at 9,375 megahertz with a 3-centimeter
wavelength and a 0.05-microsecond  pulse width. The records are
accumulated by photographing the plan position indicator  (PPI) scope.  The
system is designed for unattended operation and includes an automation  unit
that activates the radar at preset times, usually at 2-hour intervals.  A
sequence of  one to nine photos is obtained on each of four ranges after
which the system turns off  until the next scheduled observation.  Wave
images show single and multiple long-crested  wave trains permitting
observation of wave refraction and shoaling. The information  content in the
radar images is similar to that in aerial photos. However, radar images can
be collected at night, during overcast, and in light rain conditions. Radar
imagery is  more limited than aircraft imagery in geographical coverage and in
the quality of the  imagery. Good agreement was found between estimates of







Generation of Long-Delay EchoesTitle Text
Muldrew, D. B.Author Text




Long-delay echoes (LDE), defined as echoes received from a fraction of a
second to several seconds after a radio signal is transmitted, have been
observed off and on for about 50 years.  A variety of explanations has been
proposed in the past but none is completely satisfactory.   The following
models are  presently proposed for LDE:  (1) Radio waves of frequency less
than about 4 MHZ can become trapped in magnetic field-aligned ionization
ducts with L values less than about 4.  These waves after being trapped can
propagate to the opposite hemisphere of the earth where they become
reflected in the topside ionosphere.  They can then return along the duct,
leave it and propagate to the receiver.  Delays of up to 0.4 s result and they
probably account for most of the LDE at frequencies below 4 MHZ with
estimated delays of 1-2 s.  (2) The signals from two separated transmitters T1
and T2, T2 transmitting a CW or quasi-CW signal, interact nonlinearly in the
ionosphere or magnetosphere.  If the wave vector and frequency of the forced
oscillation at the difference frequency of the two signals satisfies the
dispersion relation for electrostatic waves, such a wave would exist and begin
to propagate.  This wave could grow in amplitude due to wave-particle
interaction.  At a later time, it could interact with the CW signal from T2 and if
the wave vector and frequency of the forced oscillation at the difference
frequency (frequency of T1) satisfy the dispersion relationship for
electromagnetic waves, such a wave would exist and could propagate to T1, or
some other receiving station tuned to the frequency of T1.  Reasonable
ionospheric and Magneto spheric plasma parameters lead to delays of up to
about 6 s with this model.  (3) A large percentage of LDE have been reported
with delays of tens of seconds.  These delays could be explained if the model
in (2) is applied to a Magneto spheric ionization duct.  Electrostatic waves
could propagate for about 1000 km or more over the magnetic equator in such
a duct and delays of about 40 s are possible.  Dispersion for a finite frequency
bandwidth would probably not be so large in cases (1) and (2) as to make
voice unrecognizable.  Dispersion in model  (3) for delays greater than about
10 s would normally be too severe for voice modulation, but occasionally
compensating effects might occur for which voice would be recognizable.






Improved Methods for Large Scale Structural Synthesis.Title Text
Pappas, M.Author Text
Final Report:  Southeastern Center for Electrical Engineering Education,
Incorporated, St. Cloud, Florida.  Air Force Office of Scientific Research,
Boling Air Force Base, DC.  Report AFOSR-TR-80-0921, 25 pages;
September 1979.
Source Text
Structural analysis, mathematical programming,
Oscillation, Algorithms, Numerical  methods and
procedures, Optimization, Gradients, Convergence,
Equations of state,  Linear programming, Tables
(Data),Structural synthesis, NTISDODXA, NTISDODAF
Keyword Text
This report describes two potential improvements in techniques for large scale
structural  synthesis. One involves a method for control of oscillation found to
occur in many  optimization procedures. The other is a new primal
mathematical programming  algorithm. The central idea for oscillation control
is the use of the gradients of a  potentially active constraint set to prevent
serious violation of one of the set when a  move is made considering only the
active constraints. The mathematical programming  procedure uses an
improved feasible direction finding formulation. Results of numerical
experiments using these methods on two classical ten bar truss examples
are very  encouraging. Serious oscillations found to occur in some optimality
criteria procedures  were eliminated in all cases tested. The mathematical
programming method was found  to be comparable in effectiveness to the
optimality criteria procedures on these  problems. Further research is required






Soviet Submarine WarfareTitle Text
Stone, Norman L.Author Text




This article compares the Soviet and American capabilities to control the
oceans.  (Abstract written by Southwest Research Institute for purpose of this






Comparison of three different types of VLF direction-finding techniquesTitle Text
Tsuruda, K., Ikeda, M.Author Text
Journal of Geophysical Research, Vol. 84, No. A9, pages 5325-32; 1
September 1979.  Institute of Space & Aeronautical Science, University of
Tokyo, Tokyo, Japan.
Source Text
geophysics computing, ionospheric electromagnetic wave
propagation, ionospheric techniques,  radiowave
propagation, whistlers, whistler mode VLF signals,
digital computer, azimuth angle, wave polarization, VLF
direction finding  techniques, ionosphere
Keyword Text
Three different types of VLF direction-finding techniques (goniometer, tracker,
and University of  Tokyo type) were tested by using whistler mode VLF
signals from Siple.  The tests were carried out  by simulating each type of
direction finder (DF) in a digital computer.  The results are as follows:   (1) the
difference between the azimuth angle obtained by the tracker DF and that
obtained by the  University of Tokyo type DF is smaller than the difference
between the azimuths given by the  goniometer and by the University of
Tokyo type DF:  and (2) in some periods all three DF techniques  give nearly
equal azimuth angles, and the wave polarization agrees with that expected
from the full  wave calculations, but in other periods all three techniques give
considerably different azimuth  angles, and the wave polarizations do not






Pigeons Have MagnetsTitle Text
Walcott, C., Gould, J. L. and Kirschvink, J. L.Author Text
Science, vol. 20, no. 57, pp. 1027+, September 1979.Source Text
Keyword Text
Research on pigeon homing suggests that magnetic field information is used
for orientation.  The ability of pigeons to sense magnetic fields may be
associated with a small, unilateral structure between the brain and the skull
which contains magnetite in what appears to be single domains.  (Authors'






Real-time data acquisition and interpretation capabilities of the
Dynasonde.  I - Data acquisition  and real-time display.  II - Determination
of magneto ionic mode and echolocation using a small  spaced r
Title Text
Wright, J. W. , Pitteway, M. L. V.Author Text
Radio Science, Vol. 14, pages 815-825, 827-835, September - October 1979.
Author Wright employed:  NOAA, Space Environment Laboratory, Boulder,
Colorado; Author Pitteway employed:  Brunel University, Uxbridge, England.
Source Text
data acquisition, data processing, display devices,
ionosondes, radar data, radar echoes, real time
operation, antenna arrays, cathode array tubes,
computerized simulation, echo sounding,  ionograms,
ionospheric propagation, magnetoionics
Keyword Text
The paper describes the Dynasonde software for data acquisition in three
modes.  The I mode  corresponds to an ionogram format but includes
complete echo polarization and angle-of-arrival  information.  The K mode
provides time series and high time resolution at freely selected  sounding
frequencies.  The B mode combines features of the other two modes; all
share a  real-time noise rejection method which is described statistically.
This system includes a  digitally driven cathode ray tube display and various
display formats for real time or deferred  examination of data, including






September - OctoberMonth Text
Real-time data acquisition and interpretation capabilities of the
Dynasonde.  I.  Data acquisition and  real-time display
Title Text
Wright, J. W., Pitteway, M. L. V.Author Text
Radio Science, Vol. 14, No. 5, pages 815-25; September - October, 1979.
Space Environment Laboratory, NOAA, Boulder, Colorado.
Source Text
data acquisition, geophysics computing, ionospheric
electromagnetic wave propagation, ionospheric
measuring apparatus, real-time systems, Dynasonde
software, ionogram format, complete echo polarization,
time series, freely selected  sounding frequencies,
noise rejection method, display formats, ionospheric
activity, real time display,  data display, I-mode, K-
mode, B-mode, CRT display, real time data acquisition,
time lapse display,  ionosonde, ionosphere sounding
Keyword Text
Dynasonde software for data acquisition in three modes is described.  The "I"
mode corresponds to  an ionogram format but includes complete echo
polarization and angle-of-arrival information.  K  mode provides time series and
high time resolution at freely selected sounding frequencies.  B mode
combines features of the other two modes.  All share a real-time noise
rejection method which is  described statistically.  The system includes a
digitally driven CRT (cathode ray tube) display and  a variety of display
formats for real time or deferred examination of data; in particular, dynamic







Turbulence around a solar telescope as deduced from angle of arrival
statistics.  A comparison with  micro thermal measurements
Title Text
Borgnino, J., Azouit, M., Vernin, J., Barletti, R., Ceppatelli, G., Paterno,
L., Righini, A., Speroni, N.
Author Text
Astronomy and Astrophysics, Vol.  79, No. 1-2, Part. 2, pages 184-9;
October 1979.  Department d'Astrophys., University de Nice, Nice, France.
Source Text
astronomical techniques, astronomical telescopes,
atmospheric light propagation, atmospheric  techniques,
atmospheric turbulence, light scattering, solar
radiation, solar telescope, micro thermal measurements,
thermal profiles, radiosondes, turbulence total energy,
 strong turbulence, optically deduced nearby turbulence
profiles, turbulent energy distribution, free
atmosphere, atmosphere boundary layer, atmospheric
turbulence, site testing, solar seeing, light  arrival
angle statistics
Keyword Text
Optically deduced nearby turbulence profiles are compared with thermal
profiles secured with  radiosondes.  Good agreement is observed as far as the
distribution of turbulent energy is concerned  up to two hundred meters along
the line of sight.  The differences observed between the optical and  thermal
value of the turbulence total energy, may be interpreted assuming that optical
and "in situ"  soundings partially detect the same turbulence in the lowest
layers, but that a strong turbulence is  present at heights above two hundred






ADSEL - Selective address SSR - Performance of the evaluation station.Title Text
Bowes, R. C., Nichols, T. B., Bonny, J. M.Author Text
AGARD Conference Proceedings, No. 273, Air Traffic Manage, Civil/Military
System and Technology.  Paper presented at the Guidance and Control
Panel Symposium, Copenhagen, Denmark, October 9-12,1979.  Published by
AGARD, 1980.   (ISSN 0549-7191)  Available from NTIS, Springfield, VA
Authors' Association:  R Signals & Radar Established, Malvern, Worcester,
England.
Source Text
air transportation, traffic control, radar,
surveillance application
Keyword Text
The ADSEL system is a selectively addressed radar system designed to
overcome the  "garble" problem of the current secondary surveillance radar
(SSR) system and provide  a data link facility.  The system is entirely
compatible with SSR and can be introduced  over an extended period.  The
system requires aircraft to carry a transponder which  includes the selective
address mode of operation and a ground station with Monopulse  direction
finding system plus data processing facilities.  This paper describes
evaluation  trials that have been carried out and gives the results of a large
number of aircraft flights.   The main aim of the trials is to assess the
accuracy with which the position of an aircraft  can be measured, the
performance of the communication links, and to optimize the  operating rules.
 A detailed analysis is given of the performance of the SSR and ADSEL
system when monitoring two aircraft flying close together such that their






Wideband acousto optic RF signal processing.Title Text
Coppock, R. A., Croce, R. F.Author Text
GTE, Mountain View, California, Proceedings Technology Program Electro
Opt Laser Conference Expo Anaheim, California, October 23-25 1979.
Published, by Ind and Science Conference Manage Incorporated, Chicago,
Illinois, 1979 p 137-142, 1979.
Source Text
Acousto-optical devices, signal processingKeyword Text
Acousto-optical Bragg cell development work currently being performed has
resulted in  devices and subsystems which are directly applicable to a variety
of wideband radio  frequency (RF) receiver systems.  Particular devices in
which improvements have been  made include Bragg cells, detector arrays
and diode lasers.  The system application areas  included in this paper are
wideband channelized receivers, and direction-finding (DF)  systems.  The
wideband channelizers are further broken down into:  (1) integrating or
radiometer type receivers suitable for use in applications such as spread
spectrum  detection in high probability of intercept receivers (HPIR) and (2)
receivers incorporating  high speed readout devices suitable for extracting
simultaneous frequency and  time-of-arrival (TOA) information in an Electronic










Final Report:  National Aviation Facilities Experimental Center, Atlantic City,
New Jersey.  Federal Aviation Administration, Washington, DC.  Systems
Research and Development Service. Report FAA-NA-79-29-FAA-RD-79-54, 34
pages; October 1979.
Source Text
transponders, radar beacons, checkout equipment, air
traffic control systems, bench tests, position finding,
height finding, denfification systems, range finding,
direction  finding, performance (engineering),
automation, avionics, NTISDODXA, NTISDOTFAA
Keyword Text
The purpose of this document is to describe the Transponder Performance
Analyzer  (TPA) used for measurement of aircraft beacon transponder
performance characteristics.   The system was developed at NAFEC utilizing
both in-house designed and commercially  available equipment.  The system
is fully self-supporting, is housed in a mobile bus, and  has been used for
ramp testing of transponders operating in general aviation aircraft and  for






VHF DF loop aerialTitle Text
Judd, F. C.Author Text
Practical Wireless, Vol. 55, No. 10, pages 50-2, 55; October 1979.Source Text
directive antennas, radio direction-finding, loop
aerial, transmitting aerial
Keyword Text
The loop aerial described is for use when signals are from a vertically
polarized source.  It consists  of a split loop, one half-wavelength in
circumference, tuned and balanced to operate with 50 ohm  coaxial cable.
This loop will also operate very efficiently as a transmitting aerial with a






Method for direction finding of lightning in the centimeter wave regionTitle Text
Mattern, G.Author Text
Kleinheubacher Berichte, Vol. 22,  pages 75-80, 1979.  Arbeitsgemeinschaft
Ionosphaere, URSI, and Nachrichtentechnische Gesellschaft, Gemeinsame,
Tagung, Kleinheubach, West Germany, October 2-6, 1978.  Author
employed:  Taunus-Observatorium, Feldberg, West Germany
Source Text
centimeter waves, lightning, radar corner reflectors,
radio direction finders, signal reception,
thunderstorms, block diagrams, meteorological radar,
microwave frequencies, p-i-n junctions,  statistical
analysis, time response
Keyword Text
Observations of the centimeter radiation of lightning strokes with a p-i-n diode
as receiver are  described.  In observations of 5 thunderstorms, very often
short emissions, of the order of a few  nsec, were recorded which
corresponded to no visible or audible lightning, and which are taken  to be the
precursors of the actual strong lightning discharge.  A  lightning direction
finding  device based on a Luneberg lens was constructed.  A special counter







Enhanced variance of irradiance from target glintTitle Text




Applied Optics, Vol. 18, pages 3211, 3212, October 1, 1979.   DARPA-USAF-
sponsored research, 1979.
Source Text
glint, irradiance, optical radar, radar targets,
variance (statistics) atmospheric scattering,
atmospheric turbulence, radar echoes, specular
reflection, turbulence effects
Keyword Text
The enhanced variance of detector irradiance in a turbulent atmosphere from a
laser-illuminated  target exhibiting a glint that is small relative to the
illuminating beam rather than one-way or  entirely diffuse reflection is
examined.  Light propagation from the transmitter to the target and  back to
the receiver after scattering by an appropriate target model was analyzed and
the  variance of the received radiation was evaluated numerically.  The chosen
model accounts for  the target glint as a light source that is modulated by
fluctuations of the angle of arrival and the  scintillation of the illuminating
beam, and considers reflected light subject to the random effects  of
turbulence, which leads to a normalized variance of the scattered irradiance
on the order of  three.  Theoretical results are shown to be in accordance with
observations of the scattered  irradiance from a piece of Scotchlite containing






The effect of the Earth-ionosphere waveguide propagation on the
polarization and arrival angles of  whistlers
Title Text
Okada, T., Hayakawa, M., Iwai, A., Moriyama, S.Author Text
Transactions of the Institute of Electronics and Communication Engineers of
Japan, Section E, (English), Vol. E62, No. 10, pages 694-5; October, 1979.
Research Institute of Atmospherics, Nagoya University, Toyokawa, Japan.
Source Text
ionospheric electromagnetic wave propagation,
polarization, radiowave propagation, whistlers,
whistler direction finding, realistic ionospheric
model, polarization, radiowave propagation,  Earth
ionosphere waveguide propagation, full wave computer
method
Keyword Text
An effect of the Earth-ionosphere waveguide propagation on the accuracy of
whistler direction  finding is studied for a realistic ionospheric model in which
height variations of both electron density  and electron-collision frequency are
considered.  Calculations are carried out by the full-wave  computer method in
order to study the transmission of whistler waves through the ionosphere as
well  as the reflection from the ionosphere.  The multiple rays which are
generated in the Earth-ionosphere  waveguide are added at a ground-based
receiver to give the resultant equivalent plane wave and  polarization.  It is
found that the effect of multiple rays is, in general, relatively small for incident







Interception of Hostile Communications.Title Text
Torrieri, Don J.Author Text
Technical Report from:  Army Materiel Development and Readiness
Command, Adelphi, MD., Countermeasures/Counter-Countermeasures Office.
 Report  CM/CCM-79-3, 72 pages; October 1979.
Source Text
interception, superheterodyne receivers, radiometers,
direction finding, detection,  spectrum analyzers,
cross correlation, frequency meters, Fourier
transformation,  electronic scanners, energy,
comparators, interferometers, estimates, acoustooptics,
communications interception, frequency scanners, noise
power, spectral density, radio  interception, NTISDODXA
Keyword Text
Whatever the ultimate purpose of an interception system is, it nearly always
must  achieve the three basic functions of detection, frequency estimation,
and direction  finding. The fundamental concepts and issues of these three
elements of interception are  presented at the systems level, assuming that
little is known about the signals to be  intercepted. The capabilities of
radiometers and cross correlators for detection are  determined. Channelized,
discrete Fourier transform, acousto-optical, instantaneous  frequency
measurement, scanning superheterodyne, and microscan receivers for
frequency estimation are described and analyzed. Direction finding by energy
comparison systems with radiometers is analyzed. The two types of






Peoats and esoats, Piezoelectric Optically controlled Acoustic
Transducer and Electrostrictive  Optically controlled Acoustic Transducer
Title Text
Wang, K. and Bates, K.Author Text
In:  Electro-Optics/Laser 79 Conference and Exposition, Anaheim, California,
October 23-25, 1979.  Proceedings published by Chicago, Industrial and
Scientific Conference Management, Incorporated, pages 137-142, 1979.  (A81-




electrostriction, optical data processing,
piezoelectric  transducers, data acquisition, imaging
techniques, optical scanners, real time operation,
signal  processing, sound transducers
Keyword Text
Acousto-optical Bragg cell development is reviewed with reference to new
devices and  techniques directly applicable to wideband radio frequency
receiver subsystems.  Emphasis is  placed on wideband Bragg Cell
channelizers and direction-finding (DF) systems.  The  advantages of the
optical approach versus conventional signal processing techniques when
operating in a high density signal environment include:  instantaneous
wideband operation over  the receiver IF bandwidth, ability to sort
simultaneous in-band frequencies, 100% intercept  capability, and






Radar Targeting Technique, Report of Methods and Results.   <NOTE>
Final Report 5  July 78-30 June 79
Title Text
Anderson, J. M., Wirtz, E. L.Author Text
Final Report:  RCA Government Systems Division, Burlington, MA.  Report
DELEW-TR-78-3613-F, 94 pages; November 1979.
Source Text
fire control radar, direction finding, radar
interception, radar repeaters, position   finding,
radar pulses, microwave equipment, multipath
transmission, errors, foliage,  accuracy, emitters, TOA
(Time of Arrival), AN/MSQ-103, microwave repeaters,
time difference,  NTISDODXA
Keyword Text
A specific radar targeting technique, using a collection station and a single
microwave  repeater to acquire targeting quality location information on radar
emitters, was  successfully examined and tested.  The concept implements a
combination of microwave  direction finding (DF) and difference in time-of-
arrival (DTOA) processes.  Analytical  results suggest that, at victim radar







Refractive-index structure constant dependence on heightTitle Text
Ben-Yosef, N., Tirosh, E., Weitz, A., Pinsky, E.Author Text
Journal of the Optical Society of America, Vol. 69, No. 11, pages 1616-18;
November 1979.  Applied Physics Division, School of Applied Science &
Technology, Hebrew University of Jerusalem, Jerusalem, Israel.
Source Text
atmospheric light propagation, atmospheric turbulence,
refractive index,optical beam, turbulent atmosphere,
telescope, TV measuring system, Tatarskii's model,
convective  conditions, buoyancy, refractive index
structure constant, height dependence
Keyword Text
The variance of the angle of arrival of an optical beam passing through a
turbulent atmosphere was  measured, utilizing a telescope and a TV
measuring system.  The results were compared with  predictions obtained
using existing models for the dependence of the refractive-index structure
constant on the height above the ground.  It was found that the best fitting
model, for lines of sight  near the ground (10 m<or=h<or=100 m), is






Transient Response of a Heterodyne Receiver: Implications for a Time-of-
Arrival  System.  <NOTE> Interim Report.
Title Text
Burke, Thomas FinleyAuthor Text
RAND Corporation, Santa Monica, California.  Report RAHD/R-2418-AF, 227
pages; November 1979.
Source Text
superheterodyne receivers, direction finding,
directional antennas, antenna radiation  patterns,
waveforms, time studies, arrival, transients,
demodulation, wave propagation,  radio frequency
pulses, short pulses, time of arrival, NTISDODXA
Keyword Text
A directional antenna is a filter whose response varies with direction. A
modulated  signal transmitted from such an antenna produces different farfield
waveforms in all  directions (except for possible symmetry). The response of a
receiver to the  transmission will vary with position in the antenna pattern of
the emitter. This effect  is ordinarily negligible but it could limit the ultimate
performance of any system that  accepts off-axis signals and relies upon the
details of waveform. In a leading-edge TOA  system used to determine the
location of a pulsed emitter, the several receivers  necessarily lie at different
angular positions from the emitter. This analysis indicates  that in a simple,
idealized TOA system that would otherwise be entirely free from error,  the
waveform effect arising from a directional emitter can lead to errors of several






Aperture sampling techniques for precision direction findingTitle Text
Evans, J. E.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-15, No.
6, pages 891-5; November 1979. MIT, Lincoln Laboratory, Lexington, MA.
Source Text
radar receivers, radar theory, radio direction-finding,
spectral analysis, tracking, precision direction
finding, resolution, tracking, radar targets, angular
resolution, spectrum estimation  techniques, spatial
sample data, L-band line array, aperture sampling
Keyword Text
The resolution and tracking of radar targets which are close together is a
classical problem which is  receiving increased attention.  Improving the
angular resolution by sampling the received wavefront  along the aperture and
then applying modern "high resolution" spectrum estimation techniques (e.g.,
maximum likelihood and maximum entropy processing) to the spatial sample
data is discussed.   Experimental results are presented for the application of






Comments on "Angular spectra in radar applications" (with the authors'
reply)
Title Text
Evans, J. E., White, W. D.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-15, No.
6, pages 899-904; November 1979.  MIT, Lincoln Lab., Lexington, MA.
Source Text
radar receivers, radar theory, radio direction-finding,
spectral analysis, tracking, radar, spectral
estimation, angular spectra, maximum likelihood method,
maximum entropy method
Keyword Text
For "Angular spectra in radar applications" see ibid., vol. AES-15, no. 6, p.
895-9.  Presents  additional conceptual arguments, simulation results and
field data which support the utility of the  technique set forth in the above






A Doppler technique for measuring an aircraft's velocity from the
spectrum of its HF  transmissions
Title Text
Jenkins, R. W.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-27, pages 885-
888, November 1979.  Author employed:   Department of Communications,
Communications Research Centre, Ottawa, Canada
Source Text
aircraft communication, airspeed, atmospheric
scattering, Doppler effect, short wave radio
transmission, velocity measurement, frequency shift,
high frequencies, ocean surface, radio  direction
finders, signal encoding
Keyword Text
Unmodulated HF signals transmitted by a distant aircraft over the ocean
showed a  Doppler-spread component of total power 15-25 dB less than the
normal coherent component.   By interpreting the spread component as
caused by nonspecular scatter from the ocean, both the  aircraft ground
speed and the velocity component in the direction of the observer can be
derived  without prior knowledge of the exact frequency of transmission. The
results using this technique  agree with values determined from the aircraft log






Direction and Doppler Characteristics of Medium and Long Path HF
Signals within the Night-Time Sub-Auroral Region
Title Text
Jenkins, R. W., Hagg, E. L. and Montbriand, L. E.Author Text
AGARD (CP-263) Conference Proc. No. 263, Special Topics in HF
Propagation, Conference in Lisbon, Portugal, 28 May - 1 June 1979, AD
A080855, published November 1979.
Source Text
Keyword Text
During January 27 - February 4, 1976, the large HFDF receiving array near
Ottawa was used to record HF transmissions from USAF Geophysics
Laboratory aircraft 2000 km away over the northwest Atlantic on four evening
flights.  Geomagnetic conditions ranged from quiet to active.  Signals from
individual array elements were separately recorded and later analyzed to
provide the Doppler shift and direction of the signal.  Also used were oblique
ionograms recorded on the aircraft for a similar path.  The F-mode MUF's
were below 5 MHZ for the major portions of all evening flights.  However,
several weaker modes were observed to be present at much higher
frequencies.  They are examined for their potential utility in extending HF
communications and surveillance:  (i) Sporadic-E was a persistent feature on
the oblique records; a vertical ionosonde on board the aircraft did not see the
same phenomenon.  This mode had a path centered close to great-circle with
typical spreads in bearing of 8 degrees.  (ii) Skip-distance-focussed ground
Side scatter to the south was persistently present.  Position estimates of the
scatterers made from Doppler and direction measurements imply severe multi
paths for this mode which will sometimes limit data rates to less than 25
baud.  (iii) A mode involving scatter from auroral irregularities was observed
which was extremely variable in time and generally weaker than the other
modes.  (iv) Occasional reflections from the northern edge of the mid-latitude
trough in ionospheric electron density were seen, but were limited to
frequencies less than 1 MHZ above the F-mode MUF.  It is concluded that the
Sporadic-E and skip-distance-focussed ground-Side scatter modes present
an opportunity for limited HF operations in the sub-auroral region during
evening hours, when very low F-mode MUF's would otherwise make such
operations impossible.  (Abstract taken from authors' summary, proceedings,






An analysis and comparison of energy direction finding systemsTitle Text
Leiner, B. M.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-15, No.
6, pages 861-73; November, 1979.  Probe Systems Incorporated, Sunnyvale,
California.
Source Text
antenna theory, radio direction-finding, energy
direction finding systems, azimuth estimate, baseline
optimal system, wideband signals
Keyword Text
Direction finding systems that use knowledge of only the approximate center
frequency and  bandwidth of the arriving signal and perform the azimuth
estimate using the signal energy azimuthal  distribution are considered.  Their
performances are analyzed and compared to each other and to a  baseline
optimal system.  Particular attention is given to systems that will perform well






Atlantic and Mediterranean Tables of Communication Station Azimuths




Naval Oceanographic Office NSTL Station MS.  Report NOO-SP-272-1, 426
pages; November 1979.
Source Text
ground stations, range tables, Loran, direction
finding, charts, communication, equipment,  Atlantic
Ocean, Mediterranean Sea, very low frequency, azimuth,
direction tables, Atlantic tables, Mediterranean
tables, communication stations,  NTISDODXA
Keyword Text
The tables in SP-272-1 are designed for users of the Navy Communications
Stations  and LORAN-C Stations. The tables give azimuths to communication
and LORAN-C  stations, and distances to LORAN-C stations. Index diagrams






Application of stochastic approximation methods to direction-finding
problems for sources of  random fields with unknown parameters
Title Text
Rybakov, B. S.Author Text
Radiotekhnika i Elektronika, Vol. 24, pages 2363-2367, November 1979.Source Text
approximation, communication equipment, radar antennas,
radio direction finders, signal  reception, stochastic
processes, correlation, linear equations, regression











Mitteilung - Deutsche Forschungs - und Versuchsanstalt fuer Luft - und
Raumfahrt, No. 79-17, 127 pages, November 1979.
Source Text
radio navigation, attenuation, directive antennas,
design, radio direction finding
Keyword Text
Results of attempts made to reduce multipath induced errors between true
and erroneous  location in navigation are given.  The result seems to indicate
new possibilities for  improving location errors.  It readily allows to distinguish







Characteristics of space-time spectrum transformation by means of plane
antenna arrays with  coherent-optic signal processing
Title Text
Voronin, E. N., Grinev, A. IU.Author Text
Radioelektronika, Vol. 22, pages 3-8, November 1979.Source Text
antenna arrays, coherent light, optical data
processing, signal processing, data reduction, radio







Space-time spectrum transformation using planar antenna arrays with
coherent-optical signal  processing
Title Text
Voronin, E. N., Grinev, A. Yu.Author Text
Radioelektronika, Vol. 22, No. 11, pages 3-8. Translation:
Radioelectronics and Communication Systems; November 1979. Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
antenna arrays, picture processing, planar antenna
arrays, diffraction efficiency, space time spectrum
transformation, coherent optical  signal processing
Keyword Text
Examples of the application of this type of signal processing can be found in
radio-optical antenna  arrays.  The cases of continuous and discrete
apertures are compared, and estimations are obtained  for the diffraction
efficiency of the coherent-optical processors.  A procedure is described for
reducing the coherent optical processors to simple realizable configurations,
capable of providing  improved dispersive characteristics, and capable also of
eliminating the direction-finding ambiguity  in the case of a two-path entry of






Angular spectra in radar applicationsTitle Text
White, W. D.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-15, No.
6, pages 895-9; November 1979.  AIL Division, Eaton Corporation, Deer Park,
New York.
Source Text
radar receivers, radar theory, radio direction-finding,
spectral analysis, tracking, radar, spectral
estimation, low angle multipath reflections, field
structure, maximum likelihood  method, maximum entropy
method
Keyword Text
Shows that the maximum likelihood method (MLM) technique for spectral
estimation is almost  totally useless for dealing with low angle multipath
reflections.  The maximum entropy method  (MEM) technique is somewhat
better than MLM but still leaves much to be desired when applied to  the
multipath problem.  The field structure in the vicinity of the antenna for the
case of two correlated  plane wave sources is examined.  The resulting
statistics turn out to be nonstationary in the space  dimension.  The MLM
technique is analyzed in some detail.  It is found that this technique is almost
 totally useless when the two signals are fully correlated.  Some numerical
calculations are presented  for the behavior of the MEM technique.  This
technique is superior to MLM and does not produce  distinct separate peaks
at least part of the time.  On the other hand, the location of these peaks is
only  loosely coupled to the signal directions and the resulting errors are






An experimental investigation of refraction of radio and optical waves in
surface-layer propagation  links
Title Text
Badulin, N. N., Yerokhin, A. V., Masalov, Ye. V.Author Text
Radiotekhnika i Elektronika, Vol. 24, No. 12, pages 2440-6. Translation:
Radio Engineering and Electronic Physics, Vol. 24, No. 12, pages 47-51;
December 1979.
Source Text
atmospheric electromagnetic wave propagation,
atmospheric light propagation, electromagnetic wave
refraction, fluctuations, radiowave propagation,
refractive index, statistical analysis, nonhomogeneous
ground surface, refraction coefficient, fluctuation
characteristics, EM wave vertical  refraction,
radiowave refraction, optical wave refraction, surface
layer propagation link, arrival angle
Keyword Text
Results of measurements of the vertical refraction of electromagnetic waves in
layers passing above  a nonhomogeneous ground surface are analyzed.  The
results describe the effect of the spatial field  structure of the refraction






A study of the degradation of daytime astronomical images due to
turbulence in the lower atmosphere  by measurement of the standard
deviation of the angle of arrival
Title Text
Borgnino, J., Vernin, J., Aime, C., Ricort, G.Author Text
Solar Physics, Vol. 64, No. 2, pages 403-15; December 1979.  Department
d'Astrophys., University de Nice, Nice, France.
Source Text
atmospheric optics, atmospheric turbulence,
degradation, daytime astronomical images, turbulence,
lower atmosphere, solar limb, seeing, filtering
effects, arrival angle
Keyword Text
Fluctuations in the angle-of-arrival of a luminous wavefront are investigated by
placing a narrow slit  over the image of the solar limb and observing the
entrance pupil through this diaphragm.   Measurement of the standard
deviation of these fluctuations, in a direction perpendicular to the solar  limb,
provides sufficient information to estimate an absolute parameter
characterizing the seeing.   The result is interpreted theoretically by
integration of the two-dimensional power spectrum for the  angle-of-arrival
fluctuations.  The influence of filtering effects is discussed.  Such a calibration
can  be performed for a given telescope and slit, enabling the system to be






Arithmetic Architecture for Surface/Subsurface Bearing - Only Radar
Tracking by  Microcomputer.
Title Text
Erdogdu, FatihAuthor Text
Master's Thesis:  Naval Postgraduate School, Monterey, California.  178
pages; December 1979.
Source Text
direction finding, radar navigation, navigation
computers, radar tracking, floating point  operation,
microprocessors, microcomputers, Kalman filtering,
weapon systems, theses, CIC (Combat Information
Center), APU (Arithmetic Processing Unit), AM 9511
microprocessors, INTEL 8080 microprocessors, NTISDODXA
Keyword Text
Passive localization and tracking techniques are of interest in a variety of
microcomputer based surface/subsurface radar applications. Because a
significant  portion of the cost of building or maintaining a warship is the
electronics in its sensor  and weapon system, and because a great amount of
time and manpower is employed  in performing simple but important tasks,
microcomputers offer the potential to: (1)  Reduce the cost of digital systems,
(2) Perform some complex functions at remote  stations, relieving the
congestion at larger central computer facilities, and (3) Perform  functions
currently handled by watch personnel, thus reducing the manning
requirements of watch sections. An example of this is the problem of manual
tracking  of radar contacts and the solution of Maneuvering Board Problems. It
is the purpose of  this study to demonstrate than an alternate approach to the
solution of the problems  mentioned above can be developed and
implemented by using a microcomputer system,  while at the same time






A Statistical Model for Multipath Reflection Effects of Antennas Mounted
on Aircraft.
Title Text
Frack, Jeffrey L.Author Text
Master Thesis:  Air Force Institute of Technology, Wright-Patterson Air Force
Base, Ohio School of Engineering.  Report AFIT/GE/EE/79-14, 101 pages;
December 1979.
Source Text
aircraft antennas, antenna radiation patterns, attack
aircraft, multipath transmission,  electromagnetic wave
reflections, antenna arrays, mathematical models, angle
of arrival,  electric fields, reflection, threshold
effects, experimental data, gain, theses, statistical
models, Gaussian processes, 1-10 aircraft, NTISDODXA
Keyword Text
A statistical model of the effects of multipath reflections for antenna arrays
mounted  on aircraft is developed to predict antenna system performance as a
function of  communication signal arrival angle. Each array element is
assumed to have an electric  field pattern that is a Gaussian random process
with known statistics. These assumptions  are used to find the statistic for
the array. From these statistics the performance of the  antenna of the
system can be found using three performance measures for the array: the
probability that the array gain is above a threshold; probability level curves to
show  what threshold function the gain will be above a specified percentage of
the time; and  the probability that the array gain will be above some threshold
on an entire interval.  These performance measures are evaluated for a
specific array configuration for a set  of assumed statistics and then plotted
versus arrival angle. The results for different array  variance are compared and
the result is that higher variance results in poorer average  antenna
performance. The same measures are than evaluated for an array whose










Review of the Radio Research Laboratories, Vol. 25, No. 135, pages 431-6;
December 1979.
Source Text
electromagnetic wave interferometers, radio direction-
finding, phase errors, radio interferometer, secondary
waves
Keyword Text
A phase error of a radio interferometer due to secondary waves is discussed
statistically.  As phases  of secondary waves at each antenna may vary
largely to a certain reference, those can be regarded  as random variables.
Therefore, these phases are assumed to have a uniform probability over a
range  of (0, 2 pi) and to be independent of each other at two antennas.
Under this assumption, RMS values  of the phase error are calculated with
numerical technique.  With considerations on a probability  density of the
phase error, not only reducing secondary wave suppression ratios but also
equalizing  them are important to minimize phase errors due to secondary
waves.  A case in which the secondary  wave can be regarded as a plane






Delineation of Constraints Imposed by Propagation Factors at HF on
Jamming of Ships Communications
Title Text
Hayden, E. C.Author Text
Delineation of Constraints Imposed by Propagation Factors at HF on
Jamming of Ships Communications, Final Technical Report, Contract N00039-




The motivation for preparation of this document has its origin in frustration
experienced in the planning and execution of jamming operations at HF.  A
major generator of frustration is the complexity of the wave propagation
phenomena with which one must cope to maximize the probability of success
in a venture.  The purpose of this document is to enhance the ability to cope.
To that end, a systematic basis is presented for understanding and,
ultimately, for estimating the impact of HF propagation phenomena on the
task of jamming signal delivery.  In the preparation of this document, it has
been the intention of the author to provide both some of the features of an
instructive text and some of the features of a design or operations handbook.
The functions of the textual material are twofold.  One is to draw together from
theory and practice instructive material to illuminate the character of wave
propagation phenomena at HF and also to support the handbook material.
Chapters 2.0 and 3.0 are devoted to this function.  The other is to develop a
formal statement of the jamming problem and to delineate a systematic
procedure for its solution.  In that procedure, the signal delivery function
appears in explicit form, thereby giving guidance in application of the
handbook material, either to system design or operational practice.  This
textual function is assigned to Chapter 1.0.  The handbook material is
separated from the text and assembled in atlas form for convenient use.
However, it is divided between Chapters 2.0 and 3.0 to afford closed
association with its supporting material.  The function of the handbook
material is to provide, under one cover, quantitative data--not otherwise easily
accessible--sufficient to support limited problem solving.  The author has
attempted assiduously to format the handbook material so that role or
influence of the several parameters is made evident.  That is not always easy
to do, especially for a quantity which is a function of five variables.  In
Chapters 2.0 and 3.0, the salient features of transmission loss at HF are
presented.  For the sky wave (Chapter 2.0), the presentation is in terms of
selection of realistic--if not real--representative medium models.  The ground
wave (Chapter 3.0), being a simpler physical phenomenon and having a stable
Abstract Text
nature, admits a more nearly direct mode of presentation in terms of physical
parameters.  Presentation of a complete technique for operational forecasting
of sky wave properties is not contemplated for this document.  However, the
procedure used to produce the data which are presented in Chapter 2.0 would
be amenable to expansion into a full forecast procedure.  What would have to
be added is the specific measurement,  or forecast, of ionosphere morphology
for each stated time and place.  In this respect, the handbook material of
Chapter 2.0 does not constitute a complete cookbook for an operational
procedure.  Some of the recipes are missing.  Operational application of the
ground wave handbook material in Chapter 3.0 would require, at most, the
addition of timely information on sea surface temperature and salinity and on
refractivity of the lower atmosphere.  As a matter of fact, it turns out that
relatively little would be lost by assigning fixed values to these parameters,
representative of marine conditions.  The problem of notation and
nomenclature has been somewhat exasperating.  Material has been drawn
from a variety of sources, each of which has its own conventions.  For help in
sorting out the inevitable ambiguities, the attention of the reader is directed to
the comprehensive Glossary of Symbols and Subscripts which has been
provided.  (Abstract taken from author's preface, technical report, English





Atmospheric turbulence effects on infrared and near-millimeter wave
propagation.
Title Text
McMillan, R. W.and Snider, D. E.Author Text
4th International Conference on Infrared and Millim Waves and Their
Application, Conference Digital, Miami Beach, Florida, December 10-15, 1979
Published by IEEE (Cat no 79CH1384-7 MTT), New York, New York, pages
119-120, 1979.  Authors' Association:  Georgia Institute of Technology,
Atlanta, Georgia.
Source Text
millimeter waves, propagation, atmospheric turbulenceKeyword Text
Millimeter wave atmospheric propagation measurements were made at both
94 and 140  GHz.  Strong intensity fluctuations were observed at both
frequencies during these tests.   It is concluded that near millimeter wave
turbulence theory is substantially correct, and  predicts fluctuations in power







A whistler observation at low latitudes by the coordinate system of the
direction finder and the real  time whistler analyzer
Title Text
Okada, T., Iwai, A.Author Text
Transactions of the Institute of Electronics and Communication Engineers of
Japan, Section E, (English), Vol. E62, No. 12, pages 912; December 1979.
Research Institute of Atmospherics, Nagoya University, Toyokawa, Japan.
Source Text
magneto spheric electromagnetic wave propagation,
whistlers, coordinate observation, direction finder,
polarization, dispersion values, low latitude
whistlers, real  time analyzer, electric field
intensity measurement, magneto spheric electromagnetic
wave  propagation
Keyword Text
In order to investigate the occurrence- and propagation-characteristics of low-
latitude whistlers, a  coordinate observation was carried out at Moshiri in
Hokkaido (geomag. lat.:  34.5 degrees) in the  winter of 1977 to 1978.  The
system of observation consisted of a direction finder which measures  the
bearing and incident angles as well as the polarization and the intensity of the
electric fields of  whistlers, and a real time whistler analyzer which measures






A simple method of location of thunderstorms in Asia (radiowave
propagation effects)
Title Text
Sao, K., Jindoh, H.Author Text
Transactions of the institute of Electronics and Communication Engineers of
Japan, Section E, (English), Vol. E62, No. 12, pages 903; December 1979.
Research Institute of Atmospherics, Nagoya University, Toyokawa, Japan.
Source Text
atmospheric electromagnetic wave propagation,
atmospheric techniques, radiowave propagation,
thunderstorms, radiowave propagation, slow tail,
radiated pulse waveform, iono
Keyword Text
Summary form only given, substantially as follows.  Since a newly designed
apparatus named SSL  (single station locator) was reported (K. Sao et al.,
1974) efforts have been devoted to the  improvement of the function of the
apparatus.  The function consists of essentially two parts.  One  is the
conventional DF measurement, and the other is the calculation circuit of
traversing distance  by dispersion of VLF and ELF propagation.  The following
equation has been derived; tau /sup  «/=0.3([D/(2h square root omega /sub
r/)]+ delta /sup «/), where tau is the separation between the  onset of VLF
component of an atmospheric and the first maximum of the slow tail, D the
traversing  distance of an atmospheric, h the height of the lower ionosphere,
omega /sub r/= sigma / epsilon /sub  O/ and sigma is the conductivity of the
lower ionosphere with delta the term corresponding to the  radiated pulse-
width at the origin.  If the radiated pulse waveform of every thunderstorm is
assumed  to be quite similar to each other, and the ionosphere is stable over
the whole area under consideration,  the equation shows that the traversing
distance of each atmospheric can be obtained by measuring  the term tau.
Difficulties are encountered, however, due to variations of both the radiated
pulse and  the ionosphere.  The ionospheric fluctuation both with time and
with space should be studied in its  essential quantity h square root omega
/sub r/ with reference to the solar zenith angle.  In order to  investigate the
nature of h square root omega /sub r/ in more detail experimentally, the
measurement  of the wave impedance is inevitable, because the phase term
can be written only by h square root  omega /sub r/ without source terms,






A Simple Graphical Model for Analyzing Radar Homing Interceptor
Engagements. <NOTE> Technical Note
Title Text
Weiner, Stephen D.Author Text
Massachusetts Institute of Technology, Lexington. Lincoln Laboratory
Electronic Systems Division, Hanscom Air Force Base, MA.  Report TN-1979-
82-ESD-TR-79-284, 50 pages; December 1979.
Source Text
radar homing, antimissile defense systems, semiactive
systems, interceptors, direction  finding, reaction
time, range (distance), instrumentation, glint, angles,
errors, accuracy,  nomographs ,range rate, flight
envelopes, NTISDODXA, NTISDODAF
Keyword Text
In this note, a simplified model of radar homing interceptor engagements is
described.  This model permits analysis of the interaction among sensor
parameters such as angular  accuracy and acquisition range, interceptor
parameters such as maneuver limits and  response time and system
parameters such as closing velocity and handover accuracy.  Simple
expressions are obtained for the sensor prediction accuracy using various
types  of range-dependent measurement errors. These include glint,
instrumentation error and  thermal error for both active and semi-active
sensors. A simple graphical technique is  used to determine the feasibility of
a homing engagement and to estimate the resulting  miss-distance. A set of







ADSEL:  Selective address SSR, performance of the evaluation station,
air traffic control
Title Text
Bowes, R. C.; Nichols, T. B.; Bonny, J. M.Author Text
AGARD Air Traffic Management:  Civil/Military System and Technology, 8
pages, (See N80-27324, 18-04), 1980.  (AIAA Technical Library, NTIS (HC
A13/MF A01))  Authors' Association:  Royal Signals and Radar
Establishment, Malvern, England.
Source Text
air traffic control, radar equipment, secondary radar,
surveillance radar, data links, evaluation,  ground-air-
ground communication, monopulse radar, radio frequency
interference, transponders
Keyword Text
A selectively addressed radar system (ADSEL) designed to overcome the
"garble" problem of  the current secondary surveillance radar (SSR) system
and provide a data link facility is  discussed.  The system requires aircraft to
carry a transponder which includes the selective  address mode of operation
and a ground station with monopulse direction finding system plus  data
processing facilities.  In particular the evaluation trials that have been carried
out are  reviewed and the results of a large number of aircraft flights are given.
The main aim of the  trials is to assess the accuracy with which the position
of an aircraft can be measured, the  performance of the communication links,
and to optimize the operating rules.  A detailed  analysis is given of the
performance of the SSR and ADSEL system when monitoring two  aircraft






Small-sized direction finding antenna for BCASTitle Text
Chiba, T., Suzuki, Y., Sasaki, Y.Author Text
Toshiba Corp., Kawasaki, Japan, pages 494-7, IEEE, New York, NY, pages
xli+396, IEEE, 1980.
Source Text
aircraft instrumentation, mobile antennas, radio
direction-finding, direction finding antenna, BCAS,
Beacon Collision Avoidance System, aircraft antenna,
mobile  antenna, radio directing finding
Keyword Text
No types of the BCAS (Beacon Collision Avoidance System) could so far find
the direction of the  threatening aircraft.  The direction finding equipment,
developed to be equipped on the BCAS, has  an antenna designed with
special consideration of its on-board installation, e.g., on its size and the






A comparative evaluation of several bearings-only tracking filtersTitle Text
Clark, B. L.Author Text
Presented at ICASSP '80, IEEE International Conference on Acoustics,
Speech and Signal Processing, Denver, Colorado, April 9-11, 1980.  Author's
Association:  Naval Surface Weapons Center, Dahlgren, VA.
Source Text
filtering and prediction theory, stability, tracking
systems, tracking filters, performance, stability, air
target, ESM direction finding equipment, state
elements,  Kalman filters, target model, simulation
Keyword Text
Eleven different filter configurations were studied to determine their nominal
relative performance  and stability when passively tracking an air target with
ESM direction finding equipment.  The  characteristics of the various filters
are the composition of the state elements (Cartesian, polar with  polar rates,
polar with course and speed, or polar with Cartesian rates); the number of
state elements  (four or three); the type of estimation used (all but two being
Kalman filters); and the type of target  model assumed (all but one being
constant velocity Cartesian).  The filters were tested in a simulation  against
non-maneuvering targets assuming zero-mean uncorrelated measurement
errors of known  typical variance.  Four were found to perform well and one






Some error probabilities for the association of passive DF measurements
with radar returns,  Interim Report
Title Text
Coleman, J. O.Author Text
Naval Research Lab., Washington, D. C.  Radar Analysis Branch, Astia
Document (AD)-A091659-HRL-8443, 58 pages, 1980.
Source Text
data correlation, error analysis, radar scanning, radio
direction finders, Bessel functions,  computerized
simulation, data smoothing, probability, distribution
functions, random variables,  variance (statistics)
Keyword Text
An important problem in multiple-sensor integration is the correct association
of data from  different sensors with the same target. This report considers a
family of four discriminants for  associating a set of measurements from a
passive DF system with one of the radar targets being  tracked by a
surveillance radar system.  This association involves choosing the radar target
that  will minimize a discriminant which is a function of the DF data and data
on that radar target.  The  discriminants considered here are sums of squared
differences of independent unbiased Gaussian  measurements of bearings to
stationary targets.  Because data generally arrive from the different  sensors
asynchronously, it is becoming common practice with this type of system to
smooth  (average together) the radar data, the DF data, or both prior to use in
the discriminant.  This report  attempts to provide a basis for deciding which
smoothing option is most appropriate by giving the  error probabilities for each






Discriminants for assigning passive bearing observations to radar targetsTitle Text
Coleman, J. O.Author Text
Naval Research Lab., Washington, DC, pages 361-5, IEEE, New York, NY,
pages vii+486, IEEE, 1980.
Source Text
pattern recognition, radar theory, radio direction-
finding, passive bearing observations, radar targets,
pattern recognition, discriminant function, radio
direction  finding, track while scan radar
Keyword Text
The pairing problem is posed as a pattern recognition problem in which a
particular signal whose  direction of arrival is being measured by the DF
equipment is to be classified as belonging to a  particular radar target.  This
classification is performed by minimizing a discriminant function of the  DF
data and a radar target data set over all of the radar targets.  Four
discriminants are evaluated  using a simple simulation.  Theoretical






Wideband optical channelizer for simultaneous frequency and direction
finding
Title Text
Coppock, R. A., Croce, R. F.Author Text
Seminar Proceedings of the Acousto-optic bulk wave devices; Monterey,
Calif., November 27-29, 1979.  Society of Photo-Optical Instrumentation
Engineers, Bellingham, Washington, pages 124-129 (A81-20936 07-74),
1980.  Authors employed:  GTE Sylvania, Inc., Mountain View, Calif.
Source Text
acousto-optics, optical data processing, radio
direction finders, signal processing, wideband
communication, antenna radiation patterns, bulk
acoustic wave device, display devices, phase  error,
spatial resolution
Keyword Text
A phase acousto-optical direction-finding processor has been developed with
the objective of  providing direction-of-arrival and frequency sorting of
simultaneous pulse and continuous  signals suitable for airborne or shipborne
ESM systems.  The advantages of the optical approach  vs conventional
signal processing techniques include:  (1) instantaneous 500 MHZ to 1 GHz
wideband operation; (2) 100% intercept capability; (3) relatively simple
processing resulting in  low complexity and small size; and (4) direct direction-






Observing lightning from ground-based and airborne stationsTitle Text
Corbin, J. C., Jr.Author Text
NASA.  Marshall Space Flight Center Proceedings:  Fourth Annual Workshop
on Meteorology and Environmental.  Inputs to Aviation Systems, pages 130-
139 (See N81-14555 05-47), 1980.  Author's Association:  Aeronautical
Systems Division, Wright-Patterson AFB, Ohio.
Source Text
airborne equipment, atmospheric electricity, detection,
ground support equipment, lightning, aircraft  hazards,
interferometry, magnetic measurement, mapping, radar
detection, radio equipment
Keyword Text
The operational designs and performance capabilities of ground-based and
airborne lightning  detection systems are reviewed. The airborne Stormscope
system is described and compared with  onboard radar and the lightning
detection and ranging system (LDAR).  Two examples of  difference-in-time-of-
arrival systems for detecting spherics from discharges in electrified clouds
are described:  (1) The LDAR system and (2) Taylor's lightning mapping
system.  Next, an  interferometric system adapted to lightning location is
discussed.  Finally, systems that are based  upon crossed-loop magnetic
direction finding principles but which have been refined and improved  to






Reduction of distance or time or direct costs in geophysical prospectingTitle Text
D'Hoeraene, J.; Minoux, M.; Chauvin, G.
Editors:  Pelegrin, M. J. and Delmas, J. H.
Author Text
Conference:  Comparison of Automatic Control and Operational Research
Techniques Applied to Large Systems Analysis and Control (IFAC/IFORS
Symposium), Toulouse, France, 1979.  Published by Pergamon, Oxford, UK,
1980.  (ISBN 008 024454 8)
Source Text
geophysical prospecting, minimization, operations
research, transportation, transportation logistics,
perturbations, weather, radiolocation problems,
minimization, survey organization, minimum Hamiltonian
path computation
Keyword Text
The transportation logistics in marine and airborne geophysical operations are
examined in order to  minimize the distance, time or cost.  The possibility of
perturbations (such as adverse weather  conditions and radiolocation
problems, etc.) is considered.  These perturbations may be taken into
account as they occur or by organizing the survey to reduce their effect.  The
procedure described  assists the operator to combine a minimization
approach and a survey organization approach.  One  algorithm described
originates from a minimum Hamiltonian path computation and a second from
organizational models.  The main practical problem is the size of the matrix
generated (which may  reach an order of 200).  A summary of the results






Modeling and flight simulation of an active configured aircraft under
MLS guidance
Title Text
Danesi, A.; Smolka, S.; Chinappi, U.Author Text
Conference:  AGARD; Modeling and Simulation of Avionics Systems and
Command, Control and Communications Systems, Paris, France, October 15-
19, 1979.  Conference Proceedings, No. 268, published by AGARD, Neuilly-
sur-Seine, France, 1980.  Authors' Association:  Aerospace School of
Engineering, Rome University, Rome, Italy.
Source Text
aerospace simulation, digital simulation, ground
support systems, linear differential equations, radio
direction-finding, state-space methods, flight
simulation, active configured aircraft, differential
equations, curvilinear trajectory, microwave  landing
system, augmented linear state equation, altitude
perturbations, state variables, transfer  function
characteristics polynomial, initial conditions,
integration
Keyword Text
A new mathematical formulation is presented to integrate the differential
equations modeling a  vehicle automatically guided along a curvilinear
trajectory by a microwave landing system.  The  augmented linear state
equation is given in standard phase variable form in which the altitude
perturbations from the reference trajectory and numbers of its successive
derivatives are assumed as  state variables involved in a multi-feedback flight
control system with gains fixed for a satisfactory  vehicle transient behavior in
response to MLS link-up commands.  The state equation handles  separately
the transfer function characteristics polynomial while the dynamical effects of
the system  zeros are included in the algebraic output equation relating the
actual altitude perturbations to the  state variables defined, in a rather
fictitious fashion, in a state equation.  The initial conditions to be  imposed in
the integration process must be consistent with the physical initial conditions
on the actual  trajectory considered, and for that purpose an original
mathematical solution to the problem of  transforming the initial conditions







A flight simulation investigation on the feasibility of curved approaches
under MLS guidance
Title Text
Erkelens, L. J. J.Author Text
Conference:  AGARD; Modeling and Simulation of Avionics Systems and
Command, Control and Communications Systems, Paris, France, October 15-
19, 1979.  Conference Proceedings, No. 268, published by AGARD, Neuilly-
sur-Seine, France, 1980.  Author's Association:  National Aerospace Lab.,
NLR, Amsterdam, Netherlands
Source Text
aerospace simulation, airports, ground support systems,
radio direction-finding, safety, flight simulation,
feasibility of curved approaches, MLS guidance, final
approach intercept altitude,  flight director, ILS
tracking mode, roll bar drive, turn angles, tracking
Keyword Text
Describes a simulation concerning the possibilities of executing laterally
curved approaches with a  wide body type of aircraft in a Microwave Landing
System environment.  The approach path  variables were final approach
intercept altitude and angle of the turn.  An Earth fixed circular  segment
connected the straight preturn segment with the final segment.  A flight
director operating  in the ILS tracking mode, supplied with minor modifications
in the roll bar drive, has been used as  the primary instrument for guidance.
Additional provisions have been made to enable the pilot to  monitor the
approach.  It turned out that approaches with turn angles up to 180 degrees
can be carried  out safely provided that the altitude at which the turn is
completed is not less than 305 m (1000 ft).   Special provisions are needed
with respect to the flight director roll bar drive, in order to achieve  accurate






VHF and UHF Doppler direction finders for position finding in built-up
areas
Title Text
Ernst, B. F.Author Text
News from Rohde and Schwarz, Vol. 20, No. 91, pages 26-30, 1980.  Rohde
& Schwarz GmbH & Co. KG, Munich, West Germany.
Source Text
radio direction-finding, UHF Doppler direction finders,
position finding, PA 002, PA 005, towns, city map,
emergency  vehicles, personal protection, VHF Doppler
direction finder, urban areas, transmitter location,
radio  direction finding
Keyword Text
Theoretical investigations and practical experiments with the Rohde and
Schwarz direction finders  PA 002 and PA 005 have shown good results for
the position fixing of VHF and UHF transmitters  in towns and cities.  It is
necessary to use the Doppler DF method, however, since with this technique
the reflections that cannot be avoided in built-up areas are largely suppressed
and  polarization-dependent DF errors avoided.  By correcting the systematic,
site-related errors of the  direction finders and "combing" the city map, a
transmitter can be located accurately to within 100  m using a
correspondingly dimensioned DF network.  This technique is of value in
locating and  directing emergency vehicles, personal protection and the






Model calculations of electromagnetic emissions in the ELF and VLF
ranges
Title Text
Frisius, J. Berlin, Pelz, J., Tauchnitz, H.
V.
Author Text
Arbeitsgemeinschaft Ionosphaere, International Union of Radio Science, and,
Nachrichtentechnische Gesellschaft, Gemeinsame Tagung, Klelnheubach,
West Germany, October 8-12, 1979. Kleinheubacher Berichte, Vol. 23, pages
145-154, 1980.  Author Frisius employed:  Technische Fachhochschule,
Berlin, West Germany: Author Pelz and Tauchnitz employed:  Berlin, Freie
Universitaet, Berlin, West Germany
Source Text
atmospheric electricity, extremely low frequencies,
lightning, very low frequencies, atmospheric  models,
atmospherics, electromagnetic fields, radio direction
finders
Keyword Text
The paper examines the electromagnetic field of lightning discharges in order
to improve the  physical interpretation of sferics observations performed by
means of the SRLCDF (short range  lightning counter and direction finder) .
Attention is given to the ratio between the complex  amplitudes of the electric
and magnetic vector in a narrow frequency band of the upper ELF  range.
Model calculations based on formulas for the field of an Hertzian dipole are
described  which have been carried out in order to determine the influence of
the geometrical shape of the  lightning channel and its distance from the






Planar radio-optic antenna arraysTitle Text
Grinev, A. IU., Voronin, E. N., Kurochkin, A. P.Author Text
Radio holography and optical processing of data in microwave technology.
Leningrad, Izdatel`stvo nauka, pages 97-118 (A81-43901, 20-35), 1980.
Source Text
antenna arrays, coherent light, optical data
processing, planar structures, radio antennas, light
modulation, linear arrays, wave diffraction
Keyword Text
An analysis is presented of the energy, accuracy, and dispersion
characteristics of linear and planar  antenna arrays with coherent-optic signal
processing with various spatial-temporal light  modulators.  An optical
processor is proposed which has several advantages, including the fact  that
it suppresses direction-finding ambiguity associated with signal input into the
processor.   Attention is given to the diffraction efficiency of the processor, the
effect of the retina of the  modulator channels, and the mutual influence






Recent aspects of ionospheric scintillation observationsTitle Text
Hartmann, G. K.
Editor:  Albrecht, H. J.
Author Text
Conference:  AGARD; Modeling and Simulation of Avionics Systems and
Command Control and Communications Systems, Paris, France, October 15-
19, 1979.  Conference Proceedings, No. 268, published by AGARD, Neuilly-
sur-Seine, France, 1980.  Author's Association:  Max-Planck-Inst. fur
Aeronomie, Katlenburg-Lindau, West Germany.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, ionospheric scintillation observations,
electromagnetic waves, VIGRODOS, radar experiments,
satellite radio beacon experiments, aurora, airglow
measurements
Keyword Text
The propagation of electromagnetic waves through an inhomogeneous,
anisotropic atmosphere (e.g.  ionosphere) usually results in variations in the
amplitude, phase and angle of arrival of the waves at  the receiving site which
is generally located on the ground but may also be aboard a satellite.  These
variations were denoted by astronomers as scintillations.  Since all types of
these variations can  disturb Radio Communication as well as Radio
Navigation and Positioning Systems, the investigation  of these scintillations
and the possibility of their predictability is very important for many
applications.  There are two principally different methods to investigate the
scintillation producing  irregularities in the ionosphere.  1. In situ
measurements, 2. Remote sensing methods.  It is shown  that we have at
present three different experimental possibilities if we want to improve our
knowledge about the scintillation producing irregularities in the ionosphere.
The first one, possibly  the most important at present is based upon a new
experimental technique (VIGRODOS) which  possibly will allow a better,
faster and easier understandable and more efficient combination of  pre-edited
data that stem from radar experiments, satellite radio beacon experiments,






Flight test verification of Microwave Scanning Beam Landing System
coverage for Shuttle landings
Title Text
Harton, P. L.Author Text
Conference:  NTC '80:  IEEE 1980 National Telecommunications Conference,
Houston, Texas, November 30-December 4, 1980.  Proceedings published by
IEEE, New York, New York, 1980.
Source Text
ground support systems, radio direction-finding, space
vehicles, Microwave Scanning Beam Landing System,
Shuttle landings, auto-land guidance mode, flight
control, azimuth, elevation, distance, energy
management maneuvers, signal level, Space ground
support systems, Space Shuttle
Keyword Text
The Microwave Scanning Beam Landing System (MSBLS) will be the primary
source of position  information when the Shuttle returns from space and
approaches its touchdown point in an auto-land  guidance mode of flight
control.  This report provides an overview of the MSBLS design, application  to
Shuttle landing operations, elements of flight test configurations, and results
from coverage  evaluations.  MSBLS coverage is specified to provide azimuth,
elevation, and distance information  after energy management maneuvers
have been completed.  Coverage and accuracy specifications  are tabulated
and a dependence of accuracy on signal level is noted.  Signal level
measurements and  predictions have been used to verify required
relationships between accuracy and coverage.  Aircraft  flight test results are







Precision VHF direction finder PA 001 for position-finding of shipsTitle Text
Henkel, B., Pichl, H., Speckter, H. E.Author Text
News from Rohde and Schwarz, Vol. 20, No. 90, pages 15-19, 1980.Source Text
radio direction-finding, ships, VHF direction finder,
position-finding, ships, radar systems, West Germany,
VHF, Doppler direction  finders
Keyword Text
For determining the position of ships that transmit in the VHF range and
mainly for identifying them  in conjunction with radar systems, Rohde and
Schwarz developed the precision VHF direction finder  PA 001.  This
development was initiated by the Federal-German research and development
center  of the lighthouse authority (Seezeichenversuchsfeld) in Koblenz,
which intends to erect a DF system  along West Germany's North Sea coast.
 A prototype of the PA 001 direction finder was successfully  tested at the






CTS/Comstar communications link characterization experiment.Title Text
Hodge, D. B., Taylor, R. C.Author Text
Final Report:  ElectroScience Lab,Ohio State University, Columbus, Ohio.
Report NASA-CR-166648-ESL-784299-9, 29 pages,1980.
Source Text
communication, performance tests, radio attenuation,
short wave radio transmission, technology  assessment,
communication networks, radio wave refraction, rain,
telecommunication, wave  degradation
Keyword Text
Measurements of angle of arrival and amplitude fluctuations on millimeter
wavelength Earth-space  communication links are described.  Measurement
of rainfall attenuation and radiometric  temperature statistics and the
assessment of the performance of a self-phased array as a receive  antenna






Feasibility assessment of radiolocation service sharing with fixed,
mobile and fixed-satellite  services in 92- to 95-GHz band.
Title Text
Katzenstein, W. E.Author Text
Final Report:  Naval Weapons Center, China Lake, California. Astia Document
(AD)-A080661-NWC-TP-61351, 25 pages, 1980.
Source Text
communication satellites, frequency assignment, radio
relay systems, time sharing, extremely  high
frequencies, feasibility analysis, radio frequency
interference
Keyword Text
This document is an analysis of the ability of the radiolocation service to
share the 92-to  95-GHz band with the fixed, mobile, and fixed-satellite
services.  This analysis indicates that  the required separation distances
between radiolocation and the other services for limiting  interference to






Preferred frequency bands for radiolocation service between 40 and 300
GHz.
Title Text
Katzenstein, W. E., Moore, R. P.Author Text
Final Report:  Naval Weapons Center, China Lake, California. Astia Document
(AD)-A080658-NWC-TP-6134, 11 pages, 1980.
Source Text
frequency assignment, millimeter waves, position
(location), radar equipment, atmospheric  windows,
frequencies, technological forecasting, wave attenuation
Keyword Text
The current International Table of Frequency Allocations identifies no
frequency bands for  radiolocation devices above 40 GHz. This document
discusses the advantages of millimeter  wavelengths to the radiolocation
services and factors affecting the choice of bands for  radiolocation.  It is
concluded that preferred bands for radiolocation exist in the centers of the
atmospheric propagation windows between 40 and 300 GHz, namely in the
vicinity of 70, 95,  140, and 240 GHz.  Other bands removed from the






An empirical model of ionospheric slab thicknessTitle Text
Kersley, L.Author Text
Published in AGARD Propagation Effects in Space/Earth Paths,  8 pages,
(See N81-10259 01-32), 1980.  (AIAA Technical Library, NTIS, HC A22/MF-
A01)  Author's Association:  University College of Wales, Aberystwyth,
Department of Physics.
Source Text
F 2 region, ionospheric electron density, position
errors, positioning, time measurement,  geomagnetism,
magnetospheric electron density, radio direction finders
Keyword Text
An empirical model of slab  thickness was developed.  The model is
combined with foF2 to  estimate total electron content and hence group delay






Power line carrier radiation and the low-frequency aeronautical radio
compass.
Title Text
Kissick, W. A.Author Text
Final Report:  National Telecommunications and Information Administration,
Boulder, Colorado . Institute for Telecommunication Sciences. Astia
Document (AD)-AO87126 FAA-RD-80-3, 137 pages, 1980.
Source Text
carrier frequencies, low frequencies, power lines,
radio direction finders, radio frequency  interference,
frequency analyzers, radio navigation, signal to noise
ratios, spectrum analysis,  telecommunication
Keyword Text
The power line carrier is a telecommunication technique widely used by the
power utilities for  communication and telemetry.  This system uses the
power lines as a propagation medium and  operates largely in the LF band.
Potential for interference to an aeronautical radio compass  operating in the
190-535 kHz aeronautical radio-navigation band exists.  The purpose of this
work was to examine that potential for interference.  Laboratory
measurements of radio compass  receivers were made.  These results
indicate that 44 to 54 dBu of undesired signal or an  undesired-to-desired
signal ratio of 4 to 10 dB was required to cause measurable radio compass
bearing errors, depending on the type of receiver.  An airplane equipped with a
spectrum  analyzer/data recording system was used to make power line
carrier radiation measurements  over two selected power lines in Tennessee.
The results indicate that, for the limited  measurements taken, radio compass
bearing errors could be caused by power line carrier  radiation for an injected
carrier power of 4 W.  The distance and height dependence of the  power line






EK 070 - a VLF-HF receiver with full remote-control facilitiesTitle Text
Krause, C.Author Text
News from Rohde and Schwarz, Vol. 20, No. 89, pages 16-17, 1980.Source Text
radio receivers, telecontrol, radio reconnaissance,
shortwave direction finding, RS-232-C interface, VLF,
HF, IEC  bus interface, remote control facilities
Keyword Text
The EK 070 is a favorably priced, multi-purpose VLF-HF receiver for remote
control, which can  not only be employed in high-quality communication
systems, but also for radio reconnaissance and  shortwave direction finding.
It can be supplied with an IEC-bus interface or with the RS-232-C  interface
(CCITT V.28).  Its modular design allows it to be matched economically to






An automatic locating system for cloud-to-ground lightning, which
utilizes a microcomputer
Title Text
Krider, E. P., Pifer, A. E. , Uman, M. A.Author Text
National Aeronautics and Space Administration. Langley Research Center,
Hampton, VA. Lightning Technology, pages 205-214 (See N80-21927 12-47),
1980.  Authors employed:  Lightning Location and Protection, Inc.
Source Text
lightning, microcomputers, radio direction finders,
systems engineering, analog circuits,  electromagnetic
fields, fire prevention, forest fires
Keyword Text
Automatic locating systems which respond to cloud to ground lightning and
which discriminate  against cloud discharges and background noise are
described.  Subsystems of the locating  system, which include the direction
finder and the position analyzer, are discussed.  The  direction finder senses
the electromagnetic fields radiated by lightning on two orthogonal  magnetic
loop antennas and on a flat plate electric antenna.  The position analyzer is a
preprogrammed microcomputer system which automatically computes,
maps, and records  lightning locations in real time using data puts from the
direction finder.  The use of the  locating systems for wildfire management






Transient analysis of an adaptive array in the presence of a step and
periodic noise jammer
Title Text
Lang, R. H. and Pickholtz, R. L.Author Text
Conference:  NTC '80:  IEEE 1980 National Telecommunications Conference,
Houston, Texas November 30-December 4, 1980.  Proceedings published by
IEEE, New York, NY, page 4, Vol. (480+528+522+272), 1980.  Authors'
Association:  Department of Electrical Engineering & Computer  Science,
George Washington University, Washington, DC.
Source Text
adaptive systems, antenna arrays, jamming, transient
response, adaptive null steering antenna array, minimum
mean squared error, transient performance, pulsed and
continuous noise jammer, nulling
Keyword Text
The transient behavior of an adaptive null steering antenna array with an
arbitrary number of  elements is investigated.  The algorithm for nulling is
based on minimum mean squared error from  a known reference.  The authors
compare the transient performance as a function of angle of arrival  of a
pulsed and continuous noise jammer in the presence of a constant signal
plus independent  antenna element noises.  It is shown that in certain
circumstances a pulsed jammer can result in a  significantly slower nulling






Near optimal frequency/angle of arrival estimates based on maximum
entropy spectral techniques
Title Text
Lang, S. W.Author Text
Conference:  ICASSP 80:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Denver, Colorado, April 9-11, 1980.
Proceedings published by IEEE, New York, NY, page 371, 1980.  Author's
Association:  MIT, Department of Electrical Engineering & Computer Science,
Cambridge, MA.
Source Text
acoustic arrays, entropy, parameter estimation, time
series, variational techniques, additive noise, time
series analysis, array processing, maximum entropy
spectral estimator, modified  covariance method of
linear prediction, angle of arrival estimates,
frequency estimates
Keyword Text
The problem of estimating the parameters of sinusoids corrupted by additive
noise arises in time  series analysis and array processing.  The performance
of a certain type of maximum entropy spectral  estimator based on a modified
covariance method of linear prediction has been studied analytically  in the
high signal-to-noise region.  The peak positions in the spectral estimate have
been shown to  provide low bias estimates which approach the Cramer-Rao
bound on variance.  The frequency/angle  of arrival estimates thus obtained
can be used to form nearly efficient estimates of the component  amplitudes






Experimental realization of a null-coupling interferometerTitle Text
Le Thi, M. D. and Cummins, J. A.Author Text
Conference:  IEEE 1980 International Symposium:  Antennas and
Propagation, Quebec, Canada, June 2-6, 1980.  International Symposium
Digest published by IEEE, New York, NY, pages xlviii+373, IEEE, 1980.
Author's Association:  Department de Genie Electrique, University Laval,
Quebec, Canada.
Source Text
antenna theory, electromagnetic wave interferometers,
radio direction-finding, null coupling interferometer,
antenna coupling, null coupling charge
Keyword Text
The authors give a method of calculating the null-coupling charge (between
the element of a network  of antennas) based on a current distribution
calculated by the method of moments, for the case of a  two-element
interferometer.  An experimental verification of the theory has confirmed that






Properties of a nonlinear estimator for determining position and velocity
from angle-of-arrival  measurements
Title Text
Lindgren, A. G. and Gong, K. F.Author Text
Conference:  Fourteenth Asilomar Conference on Circuits, Systems and
Computers, Pacific Grove, CA, November 17-19, 1980.  Sponsored by Naval
Postgraduate School, Santa Clara, CA, and IEEE.  Conference Record
published by IEEE, New York, 1980.  Authors' Association:  US Naval
Underwater Systems Center, Newport, RI.
Source Text
estimation theory, tracking, nonlinear estimator,
localization, motion analysis, noise angle-of-arrival
measurements, observability
Keyword Text
The problem of performing localization and motion analysis using noise angle-
of-arrival  measurements is addressed.  A nonlinear estimator is developed
and its properties detailed.  When  the angle measurements are derived from
a single moving observation platform, the resulting  dynamic process exhibits
unusual observability properties.  These properties are of interest from a
control theory viewpoint.  Experiments that illustrate the dependence of
system performance on  geometric factors and measurement quality are
presented.  The results are consistent with theoretical  predictions and
demonstrate the improvement achieved by the proposed estimator over






Heart rate, multiple body temperature, long-range and long-life telemetry
system for  free-ranging animals
Title Text
Lund, G. F., Westbrook, R. M., Fryer, T. B.Author Text
National Aeronautics and Space Administration. Ames Research Center,
Moffett Field, California.  Biotelemetry and Patient Monitoring, Vol. 7, No. 3-4,
pages 137-177, 1980.  Authors employed:  NASA, Ames Research Center,
Moffett Field, Calif.
Source Text
biotelemetry, body temperature, data acquisition, heart
rate, transmitter receivers, wildlife  radiolocation,
demodulation, implanted electrodes (Biology),
interfaces, radio frequency  interference
Keyword Text
The design details and rationale for a versatile, long-range, long-life telemetry
data acquisition  system for heart rates and body temperatures at multiple
locations from free-ranging animals  are presented.  The design comprises an
implantable transmitter for short to medium range  transmission, a receiver
retransmitter collar to be worn for long-range transmission, and a signal
conditioner interface circuit to assist in signal discrimination and
demodulation of receiver or  tape-recorded audio output.  Implanted electrodes
are used to obtain an ECG, from which  R-wave characteristics are selected
to trigger a short RF pulse.  Pulses carrying heart rate  information are
interrupted periodically by a series of pulse interval modulated RF pulses
conveying temperature information sensed at desired locations by
thermistors.  Pulse duration  and pulse sequencing are used to discriminate
between heart rate and temperature pulses as well  as radio frequency
interference.  The implanted transmitter may be used alone for medium and
short-range tracking, or with a receiver-transmitter collar that employs
commercial tracking  equipment for transmissions of up to 12 km.  A system






Checking of communications and radio navigation systemsTitle Text
Maidment, H.Author Text
AGARD:  Aircraft Assessment and Acceptance Testing, 24 pages (See N8O-
31329 22-01), 1980.  Aeroplane and Armament Experimental Establishment,
Boscombe Down (England).
Source Text
air navigation, aircraft communication, checkout,
navigation instruments, aircraft antennas, aircraft
instruments, flight tests, radio direction finders,
speech recognition
Keyword Text
The testing of aircraft communications and radio navigation systems is
addressed.  Limited  assessments need to take account of variations in
ground station performance, and uncertainty  regarding radio wave
propagation conditions.  Antenna performance can vary markedly      different
aircraft to affect the radial coverage of all systems, or the accuracy achieved
by  direction finding equipment.  Aircraft transmitting antenna characteristics
can be quantified for  a relatively modest outlay on ground station equipment,
and subjective communications quality  assessments can be enhanced by
using suitable yet inexpensive voice recorders that are also  useful for noting
observed navigation data for subsequent analysis.  An accompanying aircraft
of known performance can provide a comparative basis for the assessment of
range performance  and provide the means for checking air to air modes.
Test objectives should be related to the  intended operational use of the
aircraft, but need to be interpreted into schedules for use over  standard test
routes, that have the widest application for all classes of aircraft.  An example











Revue d'Acoustique, Vol. 13, No. 54, pages 148-152, 1980.  Author
employed:  Grenoble I, Universite, Saint-Martin-d'Heres Isere, France
Source Text
acoustics, goniometers, imaging techniques, sound
detecting and ranging, antenna arrays, coherent
acoustic radiation
Keyword Text
Consideration is given to the problem of space-frequency acoustic imagery,
the goal of which  is the direction-finding and eventually ranging of sound
sources by an antenna consisting of an  array of passive sensors.  The
propagation model and spatial coherence implied by it are  examined, and
interference between two noncorrelated waves is discussed.  The second-
order  characterization and measurement of the signals received by the use of
the cross-spectral matrix  is treated for the case of temporary stationariness,
and methods for exploiting the matrix are  surveyed, including those which
employ a continuous analysis of the sound field without any  a priori
hypothesis on the number of sources and those which assume a known







VHF/UHF location in the city, VHF/UHF Ortung in der StadtTitle Text
no authorAuthor Text
Ortung und Navigation, No. 2, pages 305-324, 1980.Source Text
bearing (direction), cities, position (location), radio
direction finders, radio transmitters,  broadband,
error correcting devices, ultrahigh frequencies, very
high frequencies
Keyword Text
The bearing and location of VHF/UHF transmitters in cities is examined.  A
bearing method  is discussed that suppresses the effects of reflection typical
to cities.  The avoidance of  polarization dependent direction finding errors is
considered in relation to large scale  characteristics of double bearing
antenna systems.  An algorithm is investigated for the optimal  determination
of the location of the transmitter.  A location accuracy of 100 m is achieved
with  the correction of systematic, location dependent errors of the direction






Direction finding antennasTitle Text
no authorAuthor Text
Mikrowellen Magazine, Vol. No. 4, pages 290-1, 1980.Source Text
antenna radiation patterns, directive antennas, data
sheet, broadband direction finding antennas, rotating
reflector/feed combination, shaped  elevation radiation
patterns
Keyword Text
A data sheet containing a brief summary of ARGO systems' unique
broadband direction finding  antennas that use a rotating reflector/feed
combination is presented.  The uniqueness of these systems  lies in their
shaped elevation radiation patterns.  Antenna systems with either CSC/sup
2/0 elevation  shaping or an elevation pattern that remains constant with






1980 International Symposium Digest.  Antennas and PropagationTitle Text
no authorAuthor Text
Conference:  1980 International Symposium:  Antennas and Propagation,
Quebec, Canada, June 2-6, 1980.  Symposium Digest published by IEEE,
New York, NY, 1980.
Source Text
antenna arrays, antenna theory, antennas, radiowave
propagation, millimeter wave antennas, slot antennas,
optical communications, satellite antennas, adaptive
antenna  system, phased arrays, scattering,
diffraction, horn antennas, antenna measurements, HF to
UHF  arrays, antenna synthesis, radar, direction
finding, active antennas, transients,
surface/underground  propagation, reflector antennas,
vehicular antennas, inverse scattering, offset
reflector, lens antenna,  microstrip antennas, GTD, ray
methods, dipole antennas, adaptive antennas, line of
sight propagation
Keyword Text
The conference proceedings are published in 2 parts and the following topics
were dealt with:   millimeter wave antennas; dipole and slot antennas; optical
communications; satellite antennas;  adaptive antenna systems; phased
arrays; scattering and diffraction; horn antennas; antenna  measurements and
calculations; HF to UHF arrays; antenna synthesis; radar and direction
finding;  adaptive and active antennas; transients; surface/underground
propagation; reflector antennas;  vehicular antennas; inverse scattering; line-of-
sight propagation; offset reflector and lens antenna;  microstrip antennas; and
GTD and ray methods.  Abstracts of individual papers can be found under  the






A VHF Radio Lighthouse for marine useTitle Text
Overbury, F. G.Author Text
Standard Telecommunication Labs., Harlow, UK, pages 224-7, IEEE, New
York, NY, pages ix+501, IEEE, 1980.
Source Text
marine systems, radio direction-finding, radio
navigation, VHF Radio Lighthouse, coastal waters, low
power shore beacon, VHF marine band, communication
receiver, marine navigation
Keyword Text
A navigational system for the use of mariners in coastal waters is described.
The Radio Lighthouse  consists of a low power shore beacon operating in the
VHF marine band.  With the use of no more  on board equipment other than a
standard marine VHF communication receiver, users may establish  the
bearing of each beacon with respect to their present position.  It is pointed out
that a number of  major advantages as compared to the use of Non
Directional Beacon (NDB) exist.  These advantages  in favor of the Radio







Airborne lightning warning systems:  A survey, Final Report, Aug. 1979 -
Jun. 1980
Title Text
Parker, L. W., Kasemir, H. W.Author Text
Final Report:  Parker (Lee W.) Inc., Concord, Mass.  Astia Document (AD)-
A095354, AFGL-TR-80-0226, 108 pages, 1980.
Source Text
aircraft equipment, aircraft hazards, flight hazards,
lightning, warning systems, atmospherics,  detection,
electric corona, electric fields, errors,
interferometers, meteorological radar, radio  direction
finders, thunderstorms
Keyword Text
Lightning warning systems for airborne use may be classified in accordance
with their application  as near-zone warning systems, and distant warning
systems.  The near-zone systems considered  here are essentially
electrostatic field detectors (field mill, radioactive probe, and corona point)
that can warn of the presence not only of thunderstorms but of high electric
fields associated with  nonthundery clouds that may nevertheless cause
triggered strikes to aircraft (far outnumbering  strikes due to natural lightning,
according to pilot reports) .  Lightning-strike and high-field  statistics, and
associated corona effects, are discussed in connection with triggering of
strikes.  The  distant warning systems considered, aside from airborne
weather radar, include RF electric and  magnetic sferics detectors, as well as
optical systems and the above-mentioned near-zone detectors  modified to
also detect sferics.  The sferics detectors sense electromagnetic fields
radiated by  lightning and pre-lightning discharges, and may be classified
according to their applications as  single-station bearing detectors (crossed
loops-wideband or narrowband, multiple loops,  time-of-arrival and
interferometer systems), and as single-station range detectors (crossed
loops,  500 kHz pulse-height, spectral-amplitude-ratio/group-delay-difference,
electric amplitude, e.g.,  1/r-cubed, and ratio-of-magnetic-to-electric-amplitude
systems) .  Many of the systems surveyed  have virtues warranting their
consideration, as individuals or in combinations, for airborne warning  and
avoidance application.  However, they all have advantages and disadvantages






Precision VHF direction finder PA 001 for position-finding of ships.Title Text
Pichl, Hans, Speckter, Hans E.Author Text
News from Rohde & Schwarz, Vol. 20, No. 90, pages 15-19, 1980.Source Text
radio direction finding, ships, navigation systems, VHF
direction finders
Keyword Text
An instrument is described for determining the position of ships that transmit
in the VHF  range and mainly for identifying them in conjunction with radar
systems.  The  development of the direction finder was initiated by the
Federal-German research and  development center of the lighthouse authority
in Koblenz, which intends to erect a DF  system along West Germany's
North Sea coast.  A prototype of the PA 001 direction  finder was






An automatic lightning detection system in northern CaliforniaTitle Text
Rea, J. A., Fontana, C. E.Author Text
National Weather Service, Salt Lake City, Utah.  Report  PB80-225592,
NOAA-TM-NWS-WR-153, NOAA-8OO73106, 25 pages, 1980.
Source Text
antenna arrays, California, forest fire detection,
lightning, radio direction finders, data correlation,
infrared imagery, radar detection, waveforms
Keyword Text
In 1977, Automatic Lightening Detection System Direction Finder (ALDS DF)
units were  installed at Susanville, California, and Lakeview, Oregon, as part
of the Great Basin ALDS.  The  ALDS is capable of detecting and locating
cloud to ground lighting discharges over considerable  areas.  The
performance and capabilities of the ALDS are described in relation to radar
coverage,  satellite imagery, and actual lightning fire starts during the 1979










Editor:  Schwab, L. M. and Douglas, J. H.
Author Text
Conference:  Technology Growth for the 80s.  1980 IEEE MTT-S International
Microwave Symposium, Washington, D.C., May 28-30, 1980.  Symposium
Digest published by IEEE, New York, NY, 1980.  Author's Association:
Anaren Microwave Inc., Syracuse, NY.
Source Text
antenna accessories, discriminators, radio direction-
finding, omnidirectional coverage, bearing errors,
monopulse bearing discriminator, S-band development
models
Keyword Text
Monopulse bearing discriminators, with full omniazimuthal coverage, designed
specifically for high  probability of detection in dense signal environments are
presented.  S-band (2-4 GHz)  developmental models give angle of arrival
information on a single pulse basis with bearing errors  less than 1.7 degrees
RMS within +or-40 degrees of elevation angle.  The theoretical bearing error






HF direction finding by waterfront testingTitle Text
Rice, D. W.Author Text
Communications Research Center, Ottawa (Ontario).   Radio and Radar
Research Branch. Astia Document (AD)-AO84549-CRC-1333, 47 pages, 1980.
Source Text
electromagnetic interference, multipath transmission,
radio direction finders, electromagnetic  radiation,
high frequencies, phase shift, probability density
functions
Keyword Text
Calculations are reported of the probability of observation of various degrees of
phase-front  non-linearity for two and three signals incident from different
directions upon a phase-measuring  array.  It is assumed that the signals
fade independently, and that their amplitude probability  densities are
described by a Rayleigh law.  It is shown that, under the worst-case
conditions of  equal powers in the signals, the probability of observing an
RMS phase deviation of 25 degrees  or less from the best-fit straight line to
the phase along an array, is about 0.5 when 2 rays are  present, and about
0.2 when 3 rays are present.  Experimental measurements over a 911km  mid-
latitude path and a 2100km trans-auroral-zone path, confirm the general
behavior predicted  by the theory.  It is well known that amplitude fading can
be attributed to various ionospheric  effects; however the measurements show
that modulation imposed on the signal at the  transmitter can also play an
important part in decorrelating the amplitudes of signals received  (after
different time delays) via different ionospheric modes.  In the latter case, the
modulation  can markedly reduce both the waiting time between phase-linear
events, and their duration.  The  experimental program included concurrent







Propagation modeling and evaluation of communication system
performance in nuclear  environments. Final Report, 11 Nov. 1976 - 29
Feb. 1980
Title Text
Rino, C. L.Author Text
Final Report:  SRI International Corp., Menlo Park, California.  Astia
Document (AD)-A088914, AD-E300890-DNA-5265F, 43 pages, 1980.
Source Text
scintillation, systems analysis, systems simulation,
telecommunication, flux density, ionosphere,  rayleigh
scattering, vibration
Keyword Text
Propagation modeling work for predicting communication system performance
in disturbed  nuclear environments is discussed.  Simple formulas are
developed that characterize the onset  of scintillation, the coherence time of
the scintillation, the coherence bandwidth loss and  associated delay jitter,
plus the angle of arrival scintillation for radar applications.  The  calculations
are based on a power law phase screen model, and they fully accommodate
a  varying spectral index and arbitrary propagation angles relative to the
principal irregularity axis.   In a power law environment, the signal structure is







Computations of the oblique Impingement of lnviscid, Rotational Round
Jets Upon a  Plane Wal
Title Text
Rubel, A.Author Text
Grumman Aircraft Engineering Corp., Bethpage, NY. Research Dept.  Report
RE-611J, 11 pages, 1980.
Source Text
jet flow, impingement, angle of arrival, partial
differential equations, streamline shape, rotation,
finite difference theory, computations, vortices,
inviscid flow, momentum  transfer, hyperbolic
differential equations, helmholtz equation, NTISDODXA
Keyword Text
An inviscid, rotational flow model for incompressible jet impingement is
formulated in  terms of vector and scalar potentials and the vector vorticity.
The set of four elliptic  partial differential equations governing the kinematics of
the flow and three coupled  hyperbolic equations for the vorticity are solved
numerically for the impingement of  fully developed round jets upon a plane
wall at incidence angles of 90 (normal), 75 and  60 deg. The finite-difference
computations are consistent with both existing rotational  stagnation point
analysis and reported data on stagnation point location, wall pressure  and, to






Passive location finding with a multiwavelength two-element
interferometer
Title Text
Scher, R. B.Author Text
Conference:  IEEE 1980 National Aerospace and Electronics Conference,
NAECON 1980, Dayton, Ohio, May 20-22, 1980.  Published by IEEE, New
York, NY, 1980.  Author's Association:  Amecom Div., Litton Systems Inc.,
College Park, MD.
Source Text
antenna arrays, electromagnetic wave interferometers,
radio direction-finding, airborne passive location
finding, fixed RF emitter, radiation direction of
arrival, multiwavelength  two element interferometer,
passive location finding
Keyword Text
Summary form only given, as follows.  A technique for airborne passive
location finding of a fixed  RF emitter using a multiwavelength two-element
interferometer has been proposed and investigated.   Such an interferometer
gives an ambiguous measurement of radiation direction-of-arrival (DOA), but
by tracking interferometer phase changes as the aircraft flies an intercept
baseline, location may be  estimated by a least-squares procedure.  Use of
this technique offers the possibility of greatly  simplified RF hardware in the
intercept receiver and antenna array of systems currently employed  to
perform passive location finding.  Derived expressions for the location
accuracy of the technique  are compared with simulation results.  Accuracies
required of the platform inertial navigation system,  as well as other system






Radio direction finding on high frequency short duration signals.Title Text
Sheppard, D. D.Author Text
Master's Thesis:  Naval Postgraduate School, Monterey, California. Astia
Document ( AD)-A092136, 175 pages, 1980.
Source Text
high frequencies, multipath transmission, radio
direction finders, short wave radio transmission,
aircraft equipment, radio navigation, VHF omnirange
navigation
Keyword Text
The feasibility of accomplishing high frequency direction finding against short
duration (100-1000  ms) HF skywave signals using narrow aperture antennas
is investigated.  Two statistical  procedures for estimating the signal bearing
are proposed and compared.  These procedures  employ time averaging to
reduce the large instantaneous bearing error caused by the phase and
amplitude distortion of the wavefront due to scattering and multipath
interference.  Results are  presented using data collected with the Southwest
Research Institute Coaxial Spaced Loop HFDF  system.  It is shown that for
a limited sample of data from this system the standard deviation of  the






Applications of computers in antenna designTitle Text
Stark, A.Author Text
News from Rohde and Schwarz, Vol. 20, No. 90, pages 26-31, 1980.Source Text
antennas, CAD, computers, antenna design, radio
monitoring, radiolocation, prototype, boundary
conditions, computer-aided design
Keyword Text
In the radio monitoring and radiolocation division of Rohde and Schwarz, the
main stages of the  design and development of communications and test
antennas are being increasingly carried out with  the help of computers.  In
the final stage they can also carry out measurements on a prototype to
ensure that the assumptions and boundary conditions used in the
calculations were correct.  This  technique means not only great savings in
development time but also improvements in the  performance of products and







An investigation of HF direction-finding accuracy on the Churchill-
Ottawa auroral zone path
Title Text
Venier, G. O.Author Text
Communications Research Center, Ottawa (Ontario).  Radio and Radar
Research Branch.  Astia Document (AD)-A092311, CRC-TN-702, 26 pages,
1980.
Source Text
accuracy, auroral zones, high frequencies, navigation
aids, radio direction finders, azimuth, bearing
(direction), homing devices, investigation, polar
regions
Keyword Text
The CRC HF Direction-Finding Array, consisting of a 1181 meter by 236
meter cross, was used  to make angle-of-arrival measurements on HF waves
propagated over a 1900 km path from  Churchill, Manitoba to Ottawa, in May,
1976.  This path is of interest because much of it is in  the auroral zone where
conditions are generally more disturbed than at lower latitudes.   Swept-
frequency transmissions allowed the investigation of the variations in angle of
arrival of  individual propagation modes, while fixed-frequency transmissions
permitted a test of two  azimuth-estimation schemes.  One of these used a
phase-front planarity test and averaging of  azimuths over relatively frequent
samples, while the other was based on the separation of modes  by Doppler
processing.  The former technique was found to provide slightly better
accuracy than  the latter on this path and both compared well in accuracy






An investigation of HF direction-finding accuracy on the Frobisher Bay-
Ottawa auroral zone path
Title Text
Venier, G. O.Author Text
Communications Research Center, Ottawa (Ontario).  Radio and Radar
Research Branch.  Astia Document (AD)-A092312, CRC-TN-703, 40 pages,
1980.
Source Text
accuracy, auroral zones, high frequencies, navigation
aids, radio direction finders, azimuth, bearing
(direction), homing devices, investigation, polar
regions
Keyword Text
The CRC HF direction-finding array, consisting of a 1181 meter by 236 meter
cross, was used  to make angle of arrival measurements of waves transmitted
over a 2100 km path whose mid  point was near the center of the auroral
zone.  Swept-frequency transmissions allowed the  investigation of the angle
variations of individual propagation modes and fixed frequency  transmissions
permitted the measurement of Doppler shifts as well as the sampling of the
phase  fronts at relatively high rates.  E-mode propagation over this path
appeared to be entirely of the  sporadic variety, but still provided good azimuth
accuracy with a median RMS error from the  great circle direction around 0.4
degrees for the single-hop case.  On the F mode, spreading in  range
occurred a significant percentage of the time in contrast to experience with
lower-latitude  paths.  This spreading was accompanied by large departures in
angle of arrival for this mode from  the great circle direction.  Two azimuth-
estimation techniques were tested on the fixed-frequency  data.  One used a
phase-front planarity test and averaging over relatively frequent samples while
the other was based on the separation of modes by Doppler processing.  The
former technique was  found to provide slightly better results than the latter on
these data and its accuracy was, in most  cases, close to that which could






The measurement, detection, location and suppression of external non-
linearities which affect radio  systems
Title Text
Watson, A. W. D.Author Text
Conference:  Conference on Electromagnetic Compatibility, Southampton,
UK, Sept 16-18, 1980.  Published by IERE, London, UK, 1980.
Source Text
aircraft, electric noise measurement, radio frequency
interference, ships, measurement, detection, location,
suppression, radio systems, HF, VHF, microwave
frequencies,  external intermodulation sources,
nonlinear interference, ships, aircraft
Keyword Text
Harmonic and intermodulation products generated by metal-to-metal, and
carbon fibre junctions, in  structures irradiated by radio transmitters have been
measured at HF, VHF and microwave  frequencies, and compared with other
sources of non-linear interference.  An effective method of  locating external
intermodulation sources has been the use of a special portable direction
finding  receiver.  Other methods, involving microwave harmonic detection are
described.  "Rusty bolt"  effects can be reduced by the use of welded joints
and in some cases by strapping joints.  The  possibility of using chemical






Performance of three airborne adaptive array processorsTitle Text
Weiss, I. M.; Boykin, V. C.; Avrin, J.Author Text
Conference:  IEEE 1980 National Aerospace and Electronics Aerospace and
Electronics Conference, NAECON 1980, Dayton, Ohio, May 20-22, 1980.
Published by IEEE, New York, NY, 1980.  Authors' Association:  Aerospace
Corp., El Segundo, CA.
Source Text
aircraft instrumentation, signal processing, airborne
adaptive array processors, jammer interference,
adaptive array algorithm, modified least  mean square,
orthogonal perturbation sequence, power inversion,
differential algorithm, airborne  electro optical system
Keyword Text
Summary form only given, as follows.  This paper discusses the dynamic
performance of three  airborne adaptive array processing systems under
consideration for reducing jammer interference.   System design in each case
involves a unique adaptive array algorithm and takes receiver equipment,  and
processor computational capability into account.  The three adaptive array
algorithms considered  include:  modified least mean square (MLMS);
differential (DSD); orthogonal perturbation sequence  (OPS).  The modified
LMS algorithms is similar to the power-inversion technique, but without
knowledge of desired signal structure or angle of arrival.  The power-inversion
technique results in  the adaptive array inverting the power ratio of the
received signal-to-interference.  The DSD and OPS  algorithms are weight
perturbation techniques which result in lower equipment requirements than
the  LMS algorithm but at the expense of an increased requirement for
processor computational capability  in a given environment of platform
dynamics.  The study compares the dynamic performance of the  three





January - AprilMonth Text
An experimental apparatus to investigate the effect of the atmospheric
turbulence on long distance  propagation of a laser beam
Title Text
Arrigucci, A.Author Text
Atti della Fondazione Giorgio Ronchi, Vol. 35, No. 1-2, pages 42-51; January-
April, 1980.  IROE-CNR, Florence, Italy.
Source Text
atmospheric light propagation, atmospheric measuring
apparatus, atmospheric turbulence, atmospheric
turbulence, long distance propagation, laser beam,
telescope, receiving apparatus,  geometrical sensitivity
Keyword Text
Examines the use of an experimental apparatus using a telescope to
measure the angle-of-arrival  fluctuations of a laser beam propagating through
the turbulent atmosphere over a distance of 7 km.   The characteristics of the
receiving apparatus are examined.  The advantages over a diffusing screen






An Analytical Study of Wave Propagation Through Foliage.  <NOTE>
Final Technical  Report. 9 Sep 78-30 Sep 79
Title Text
Brown, Gary S., Curry, William J.Author Text
Technical Report from:  Applied Science Associates, Incorporated, Apex, NC.
Rome Air Development Center, Griffiss Air Force Base, New York.  Report
ASA-79(AF)-1-RADC-TR-79-359, 203 pages; January 1980.
Source Text
electromagnetic wave propagation, foliage, radiation
absorption, synthetic aperture radar,  trees, angle of
arrival, grazing, frequency response, ultrahigh
frequency, perturbations,  target discrimination, radar
images, remote detectors, Rayleigh scattering,
NTISDODXA-NTISDODAF
Keyword Text
A model is developed for the effect of foliage on the average or coherent field
propagating in the foliage and parallel to the foliage-air or foliage-ground
interfaces.  The model is based upon a number of assumptions which
considerably reduce its  complexity to the point where it can be used by
systems designers in evaluating the  effect of foliage on Synthetic Aperture
Radars operating near grazing incidence. The  model is hypothesized to be
valid in the frequency range of about 0.1 to 1.5 GHz for  deciduous trees and
from 0.1 to about 3 GHz for needle bearing trees. Comparisons  with available
measurements indicate a surprisingly high degree of agreement  considering
the simplicity of the model. Suggestions for future analytical and






Radio and electronics into the 'eighties.  Radio navigation and radarTitle Text
Byatt, D. W. G.Author Text
Wireless World, Vol. 86, No. 1529, pages 47-51; January 1980.Source Text
radar systems, radio direction-finding, radio
navigation, satellite navigation, hyperbolic navigation
Keyword Text
The author reviews developments of the past decade and looks at future
trends.  Aspects discussed  include direction finding, hyperbolic systems,






High-gain flat-plate phase-Monopulse antennaTitle Text
Dewey, R. J.Author Text
Electronics Letters, Vol. 16, No. 1, pages 30-2; 3 January 1980.  Philips
Research Laboratories, Redhill, UK.
Source Text
antenna radiation patterns, antenna theory, microwave
antennas, radio direction-finding, strip lines, cross
fed micro strip array antenna, antenna phase difference
characteristic, instantaneous field of  view, phase
Monopulse array antenna, planar antennas, high gain
flat plate antenna, unambiguous  region
Keyword Text
The radiation properties of a cross fed micro strip array antenna are
examined.  It is shown that the  antenna phase difference characteristic is
theoretically ambiguity-free over all angles.  Experimental  results confirm that
the instantaneous field of view (IFOV) of a micro strip phase-Monopulse array







The Relationship of Storm Severity to Directionally Resolved Radio
Emissions
Title Text
Johnson, R. L., Bushman, M. L. and Sherrill, W. M.Author Text
Final Report for NASA 33371, prepared for National Aeronautics and Space
Administration Marshall Space Flight Center, Alabama by Southwest
Research Institute, San Antonio, Texas, January 1980.
Source Text
Keyword Text
During the period May - September 1979, directionally resolved atmospheric
radio frequency emission data were acquired from thunderstorms occurring in
the central and southwestern United States.  In addition, RF sferic tracking
data were obtained from hurricanes and tropical depressions occurring in the
Gulf of Mexico.  The data were acquired using a crossed baseline phase
interferometer operating at a frequency of 2.001 MHz.  The received
atmospherics were tested for phase linearity across the array and
azimuth/elevation angles of arrival were computed in real time.  A histogram
analysis of sferic burst count versus azimuth provided lines of bearing to
centers of intense electrical activity.  Analysis indicates a consistent
capability of the phase linear direction finder to detect severe meteorological
activity to distances of 2000 km from the receiving site.  The technique
evidences the ability to discriminate severe storms from nonsevere storms
coexistent in large regional scale thunderstorm activity.  (Authors' abstract,






Accuracy of measurement of frequency and angle of arrival of signals,
received by an antenna array  in noise, employing acoustooptical signal
processing
Title Text
Nakhmanson, G. S.Author Text
Radioelektronika, Vol. 23, No. 1, pages 3-10.  Translation:
Radio electronics and Communication Systems; January 1980.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
acoustooptical devices, antenna arrays, optical
information processing, signal detection, angle of
arrival, antenna array, angle of arrival, narrowband
signals, normal random noise,   interference,
acoustooptical signal processing, frequency measurement
Keyword Text
Examines the measurement of frequency and angle of arrival of narrowband
signals and normal  random noise, received in the presence of interference by
a linear antenna array.  Signal processing  is accomplished with the aid of an
acoustooptical processor.  For the particular algorithm of the  opto-electronic
part of the processor, expressions are derived for the statistical
characteristics of the  estimations of the frequency and angle of arrival of the
signals, received in white noise, and in the  internal noise of the electronic






An Investigation of Atmospheric Optically Scattered Non-Line-of-Sight
Communication  Links.  <NOTE> Final Report. Sep. 78-Sep. 79
Title Text
Ross, Warren S., Kennedy, Robert S.Author Text
Final Report:  Massachusetts Institute of Technology Cambridge.  Research
Lab of Electronics. Army Research Office, Research Triangle Park, North
Carolina. Report ARO-15365.2-A-EL, 66 pages; January 1980.
Source Text
Optical communications, Ultraviolet communications,
Ultraviolet receivers, Atmospheric  scattering, Clear
weather, Rayleigh scattering, Angle of arrival, Short
range (Distance),  background radiation, solar
radiation, dispersion relations, delay, air, fog, near
ultraviolet radiation, NTISDODXA, NTISDODA
Keyword Text
This report discusses the work performed in the second year of a two year
program to  investigate short-haul non-line-of-sight optical scatter
communication links. The  wavelength region considered for this study is the
middle ultraviolet (UV) (2000 A -3000  A). This region is attractive for
communication purposes because the absence of solar  background radiation
makes wide-angle receivers practical. Furthermore, the short  wavelengths
result in significant scatter from molecular atmospheric constituents
(Rayleigh scatter), so that the availability of a non-line-of-sight link is
extended into  clear weather. The goal of the investigation has been to obtain
a fundamental  understanding of scatter propagation in low visibility
atmospheric environments. In  particular, the work has focused on the
determination of parameters needed for optical  communication system





January - FebruaryMonth Text
Errors in magnetic direction finding due to nonvertical lightning
channels
Title Text
Uman, M. A., Lin, Y. T., Krider, E. P.Author Text
Radio Science, Vol. 15, No. 1, pages 35-9; January - February 1980.
Department of Electrical Engineering, University of Florida, Gainesville,
Florida.
Source Text
atmospheric techniques, geomagnetism, lightning,
magnetic direction finding, nonvertical lightning,
direction finding, lightning channel
Keyword Text
Presents a theory to show that errors in lightning magnetic direction finding
due to nonvertical source  orientations are minimized by detecting the field
from the lowest possible channel section.  For 99  cloud-to-cloud lightning
channels photographed in Arizona, 45 exhibited a bottom few hundred
meters within about 8 degrees of the vertical, the standard deviation of the
distribution of  lower-channel tilt angles being about 18 degrees.  These
experimental results, coupled with theory,  suggest that if a wideband gated
direction finder is used, polarization errors due to nonvertical  sources can be






Ground Range and Bearing Error Determination and Display for an OTH
Radar System  with an Arctic Through Ionosphere.  <NOTE> Final
Report October 76-October 79
Title Text
Bandes, Dean, Barrett, Theodore B.Author Text
Final Report:  Parke Mathematical Laboratories Incorporated, Carlisle,
Massachusetts.  Air Force Geophysics Laboratory, Hanscom Air Force
Base, Massachusetts.  Report 0296-FR2-AFGL-TR-80-0055-PT-2,  51 pages;
February, 1980.
Source Text
over the horizon detection, search radar, direction
finding, ionospheric propagation, ray  tracing, arctic
regions, display systems, ionospheric models, plasmas
(physics), F region,  back scattering, subroutines,
errors, algorithms, plasma frequency, arctic troughs,
trough walls, job decks, ground ranges, NTSDODXA,
NTISDODAF
Keyword Text
This report describes the algorithms used to determine range and bearing
errors which  might be incurred in an OTH radar system where the
propagating medium includes an  arctic trough. Several types of plots for







Influence of the gimbal suspension geometry on the error of an
astronomical direction finder  in the measurement of the horizontal
coordinates of a celestial body
Title Text
Borovikov, V. G., Khasanov, I. N., Iushchenko, V. I.Author Text
Priborostroenie, Vol. 23,  pages 56-60, February 1980.  Author employed:
Leningradskii Institut Tochnoi Mekhaniki i Optiki, Leningrad, USSR
Source Text
astronavigation, astronomical coordinates, celestial
navigation, gimbals, horizontal orientation, Geometry,
matrices (mathematics)
Keyword Text
The influence of deviations of the gimbal suspension axis from
perpendicularity on the  determination accuracy of the horizontal coordinates
of a celestial body is analyzed, and an  expression for the measurement error
is derived.  Analysis of this expression shows that the  error under






On the influence of the Cardan point geometry of a stellar direction
finder on horizontal coordinate  measurement errors of stars
Title Text
Borovikov, V. G., Khasanov, I. N., Yushchenko, V. I.Author Text
Priborostroenie, Vol. 23, No. 2, pages 56-60; February 1980.Source Text
navigation, Cardan point geometry, stellar direction
finder
Keyword Text
Investigates the influence of non-perpendicularity of the Cardan point axes of a







Effect of the Cardanic Suspension Geometry of an Astral direction finder
on the  measurement errors of horizontal coordinates of a star.
Title Text
Borovikov, V. G., Khasanov, I. N., Yushchenko, V. I.Author Text
Priborostroenie, Vol. 23, No. 2, pages 56-60, February 1980.   Leningrad
Institute of Precision Mechanical & Optical, USSR. Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
radio navigation, instruments, suspensions, radio
direction finding
Keyword Text
The paper concerns radio navigation problems whose solution is based on
astral  navigation means.  A four-axis Cardanic suspension is considered, and
the measurement  error resulting from nonorthogonality of the axes is






Extended Range Beacon Tracking SystemTitle Text
Castles, M. P., Smith, G. A. and Sherrill, W. M.Author Text
Final report, Contract no. 14-16--0009-79-090 for U.S. Department of the
Interior, Fish and Wildlife Service, Denver, Colorado, by Southwest Research
Institute, San Antonio, Texas, February 1980.
Source Text
Keyword Text
Effective use of VHF radio beacons for animal tracking is limited primarily by
beacon power output, transmitting antenna efficiency, propagation path loss
and receive system sensitivity.  Typically, only minimal tracking range
increase is achieved by improvements in transmitting antenna efficiency or
power output, usually with undesirable compromise in size, weight and
battery life.  This report outlines the results of a feasibility study for the
application of correlation to the animal tracking problem.  Work under this
program has demonstrated significant increase in beacon detection range
plus positive automatic identification of coded beacons using correlation
techniques with standard receiving equipment.  Conceptual approaches for
implementing correlation detection and identification techniques in operational
hardware are also included.  (Authors' abstract, technical report, English






A Signal Delay Unit for TOA Direction-Finding Evaluation.  <NOTE>
Technical note
Title Text
Inkol, Robert JAuthor Text
Defence Research Establishment Ottawa. (Ontario). Report DREO-TN-80-5,
25 pages; February 1980.
Source Text
direction finding, delay lines, position finding,
digital systems, clocks, foreign technology, SDU
(signal delay unit), tapped delay lines, BBD(bucket
brigade  device), phase delay filters, TOA (time of
arrival), digital storage, buffer amplifiers,  NTISDODXA
Keyword Text
A Signal Delay Unit (SDU) was developed to provide differentially delayed
baseband  signals for laboratory evaluation of an experimental Time of Arrival
(TOA)  direction-finding system. The SDU is a completely self-contained unit
employing a  tapped Bucket Brigade (BBD) delay line to realize up to four







Three-Dimensional Hydrodynamic Code Study.  <NOTE> Final Report.
20 Jan 79-20 Feb  80
Title Text
Johnson, Wallace E.Author Text
Final Report:  Computer Code Consultants Inc, Los Alamos, NM.  Report
CCC-BMD-F791, 27 pages; February 1980.
Source Text
hydrodynamic codes, hyper velocity impact, terminal
ballistics, three dimensional, euler  angles,
lethality, penetration, fragmentation, angle of
arrival, antimissile defense systems,  stress analysis,
finite element analysis, lagrangian functions, eulerian
codes, nonnuclear kill, NTISDODXA
Keyword Text
A study of zone changes (thickness) indicated very small changes in peak
pressure. A  2D calculation was performed for a coupling experiment.
Quadrilateral zones rather  than rectangular zones are required to accurately
model curved surfaces. If the total  impulse is the important factor to be
calculated for structures, existing numerical codes  and computers may be










Nachrichten Elektronik, Vol. 34, No. 2, pages 60-2; February 1980.Source Text
automobiles, mobile radio systems, emergency
transmitting system, emergency signal, direction
finders, automatically  routed, delay free road
accident reporting, automatically initiated rescue,
time saving system
Keyword Text
For delay less reporting of road accidents AEG-Telefunken supported by the
German Ministry of  Research and Technology, has developed the
AutoNotfunk-System.  From cars carrying this  equipment an emergency
signal may be transmitted simply by pressing a button.  It is identified by
direction finders, located all over the country and automatically routed to the
next rescue station.   Outside of heavy populated areas, this allows an
immediate initiation of rescue and means a gain of  time, which may be






Operation SNAPPER. Project 7.1a. Electromagnetic Effects from Atomic
Explosions.  <NOTE> Report. for Apr-Jun 52
Title Text
Oleson, M. H.Author Text
General Electric Company, Santa Barbara, California.  Tempo  Report DOE-
WT-537 (EX),  57 pages; February 1980.
Source Text
nuclear explosions, electromagnetic pulses, radio
reception, radio frequency, direction  finding, air
burst, nuclear clouds, weapons effects, atmospheric
disturbances, radio  equipment, nuclear explosion
testing, test facilities, Nevada, detection, long range
 (distance) ,tumbler snapper operation-U/A reports,
NTISDODXD, NTISDODWT
Keyword Text
Studies of electromagnetic pulses emitted from atomic explosions were made
at the  Nevada Proving Grounds, Stanford University, Boulder, Colorado,
Alamagordo, New Mexico,  Sterling, Virginia, Maynard, Massachusetts,
Robins, Georgia, MacDill, Florida, Bermuda, Puerto Rico and  Germany. With
the exception of the close-in station, the experiments were made  entirely
with standard radio equipment, and standard recording apparatus.
Frequencies  monitored extended to the maximum usable communications
frequency. Measurements  of potential gradients and air conductivity were
also made within the test area. The  close-in pulse measurements resulted in
zero times to + or - 0.002 ms, and an  approximate estimate of field
strengths. The potential gradient and air conductivity  experiments showed a
definite alteration in the normal current density due to the  bomb-caused
ionization. All distant stations reported reception from at least one
detonation, except Alamagordo, where extremely low frequencies were
monitored, and  Maynard, Massachusetts and Camp King, Germany, where
both low and high frequencies were  used. No estimates of bomb yield could
be made, and pulses received were generally  distorted by the equipment







Acousto-optical processing of space-time signals in the Fresnel zoneTitle Text
Potapov, N. A.Author Text
Radioelektronika, Vol. 23, No. 2, pages 25-30. Translation:
Radio electronics and Communication Systems; February, 1980.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
antenna arrays, antenna theory, signal processing,
Fresnel zone, linear antenna array, acoustooptical
signal processor
Keyword Text
Discusses the possibility of focusing a linear antenna array onto objects
placed in the Fresnel zone,  with the aid of an acousto-optical signal
processor.  It is shown that an acousto-optical processor can  provide, in real
time, a selection of range and time delay of the sources of radiation, and
determine  the slope of the wavefront of the return signals.  The resolution
accuracy of the acousto-optical  processors is examined, in terms of the






Acousto-optic processing of spatial-temporal signals in the Fresnel zone,
for linear antenna  arrays
Title Text
Potapov, N. A.Author Text
Radioelektronika, Vol. 23, pages 25-30, February 1980.Source Text
acousto-optics, antenna arrays, Fresnel region, linear
arrays, signal processing, focusing, real time
operation, resolution
Keyword Text
The paper deals with the possibility of focusing a linear antenna array onto
objects located in  the Fresnel zone by applying an acousto-optic processor
to the processing of the array signals.   It is shown that the acousto-optic
processor permits real-time selection of radiation sources with  respect to
range, delay, and curvature of the echo-signal front.  Processor resolution with






Special state standard for the spectral power-density unit of radio noise
in  the range of 2-125 MHZ
Title Text
Pruglo, V. I.Author Text
Izmeritel'naya Tekhnika, pages 11-12.  Translation:
Measurement Techniques, Vol. 23, No. 2, pages 101-3; February 1980.
Source Text
electric noise measurement, electron device noise,
measurement standards, spectral power density, radio
noise, transistors, integrated microcircuits, noise
parameters, noise  factor, HF, VHF, 2 MHZ to 125 MHZ,
measurement standards, electron device noise
Keyword Text
The necessity for measuring with high precision the spectral power density of
radio noise (SPDN)  in the range of 2-125 MHZ is due to the development of
semiconductor electronics and a substantial  rise in the sensitivity of receiving
devices which work in that frequency range.  Sensitive receiving  devices are
used in radio navigation, radiolocation, radio astronomy, television,
broadcasting, physical  research, and other spheres of science and
technology.  In connection with the development of  low-noise transistors and
integrated microcircuits and the assimilation of their mass production, the
meteorological problem of ensuring the measurement of their noise
parameters is becoming a pressing  problem.  One of the basic parameters of
a receiving device, transistor, or linear microcircuit consists  of the noise
factor (NF), which is normally measured in the range of 2-125 MHZ by means






Electromagnetic Retransmission System for Locating Trapped Mine
Workers.   <NOTE>  Open File Report. (Final) Aug 78-Dec 79
Title Text
Raab, Frederick H., Hansen, Per KroghAuthor Text
Final Report:  Polhemus Navigation Sciences, Incorporated, Essex Junction,
Vermont.  Bureau of Mines, Washington, DC. Report BUMINES-OFR-48-81,
268 pages; February, 1980.
Source Text
position finding, rescue systems, radio direction
finders, mines (excavations), radio  beacons, extremely
low frequency, computer programs, mine rescues, NTISDIBM
Keyword Text
The electromagnetic retransmission system is a new, automated method of
locating  trapped mine workers.  This technique overcomes many limitations
inherent in  electromagnetic direction finding by reducing the effects of the
conducting ground to an  acceptable maximum, by finding position accurately
in the presence of antenna tilt, and  by eliminating the need for the receiver to






Windscreen Angular Deviation Beam Position Locator.  <NOTE> Patent
Application
Title Text
Smith, Kenneth LeeAuthor Text
Patent:  Department of the Air Force, Washington, D.C. Report  PAT-APPL-6-
118 007, 16 pages; February 1980.
Source Text
patent applications, direction finding, video signals,
visual surveillance, sampling, timing  circuits, shift
registers, threshold effects, photo diodes, arrays,
gates (circuits), flip flop  circuits, and gates,
display systems, NTISGPAF
Keyword Text
This document discloses an apparatus for accurately detecting and digitally
displaying  the centrum of the location where a luminous energy beam
impinges a shift register  scanned linear photo detector array. With the
commencement of the array scan, clock  pulses corresponding to successive
photo diodes are accumulated in a counter,  continuing until an illuminate
photodiode, with a video response above the detection  threshold, is
encountered. Thereafter, clock pulses are locked out while only alternate
video pulses reach the counter. The onset of the succeeding scan locks out
the video  pulses, leaving the counter display at the previously accumulated
count for an extended  period defined by a supplemental sample timing







Intermediate Results of the Radar Backscatter Study of Sea Ice in the
Beaufort Sea.
Title Text
Delker, C. V., Onstott, R. G., Moore, R. K.Author Text
Technical Report from:  Kansas University,Center for Research, Inc.,
Lawrence Remote Sensing Lab.   48 pages; March 1980.
Source Text
sea ice, Beaufort sea, radar cross sections, snow
cover, continuous wave radar, angle of  arrival,
frequency modulation, linear polarization, x band,
helicopters, back scattering,  airborne, Sursat
project, brackish ice, scatterometers, NTISDODXA
Keyword Text
As a part of the Beaufort Sea segment of the Surveillance Satellite Project
(SURSAT)  a team of investigators from the University of Kansas conducted
experiments to obtain  quantitative measurements of radar back scatter from
sea ice during the month of March  1979. Thick first-year sea ice, thin first-
year sea ice, and an inland fresh water lake  were studied using a surface-
based FM-CW scatterometer that swept from 1.1-1.9 GHz  and 8.5 -17.5 GHz
with angles of incidence (from vertical) of 10 deg. to 75 deg and  various linear
polarizations. Measurements of thick first-year sea ice, thin first-year sea
ice, brackish sea ice, and an inland fresh-water lake were also made using a
helicopter-borne FM-CW scatterometer that swept from 8.5 -17.5 GHz with
incidence  angles of 20 deg. to 60 deg. and VV polarization only. The 1.1 -1.9
GHz measurements  show that lake ice can be distinguished from thick and
thin first-year sea ice. The radar  cross-sections of thick and thin first-year
sea ice are not significantly different for  incidence angles less than 45 deg.
The 8.5-17.5 GHz measurements indicate that lake  ice can be distinguished
from the other types in all cases. Thick and thin first-year sea  ice are
separated by a 2-4dB difference for incidence angles greater than 40 degree.
The  effect of snow cover on the return from lake ice was also investigated






Only one receiver needed.  CRT direction finder using a new methodTitle Text
Donath, B.Author Text
Funkschau, Vol. No. 7, pages 64-6; March 1980.Source Text
cathode-ray tubes, radio direction-finding, receiver,
CRT direction finder, SPA 80, angle encoder, gyro
compass, remote control monitor
Keyword Text
The single channel direction finder SPA 80 of the Dr. Wachtler GmbH is
simpler but not inferior to  conventional two-channel direction finders.  The
principle of CRTDF, invented in 1926 by R. Watson  Watt, and early
instruments, using a rotating directional aerial, are briefly described.  The
SPA 80  employs a conventional aerial system, consisting of N/S, E/W and
omnidirectional auxiliary  elements, but the true North bearing is
automatically established by an angle encoder and gyro  compass.  A
sophisticated search- and hold automatic system can lock onto a signal
transmission of  only 0.3 s duration.  Emergency calls can be identified,
stored and displayed.  A separate remote  control monitor with a 30 mm CRT






Observations of Long-Delayed Echoes on 28 MHZTitle Text
Goodacre, A. K.Author Text
QST, pp. 14-16, March 1980.Source Text
ionospheric ducting, echoes, antipode, Doppler shifts,
transmitted pulses, Yagi antenna
Keyword Text
This paper suggests the possibility that long-delayed wireless echoes are
probably associated with ionospheric propagation.  Observations indicated
that there might be some sort of periodic structure in the delay times.  Using
the method of  Broadbent to search for periodicities, it was found that most of
the delay times were integral multiples of 138 milliseconds, which suggests
some form of ionospheric control of the phenomenon.  It was found that the
best long-delayed echoes occur when long-distance, east-west propagation is
good.  (Abstract written for purpose of this publication by Southwest






On the preliminary investigation of atmospherics in South-East AsiaTitle Text
Iwai, A., Kashiwagi, M., Nishino, M., Katoh, Y., Kengpol, A.Author Text
Proceedings:   Vol. 27, pages 1-9, March 1980.  Nagoya University, Research
Institute of Atmospherics.  Authors employed:  Chulalongkorn University,
Bangkok, Thailand
Source Text
atmospherics, radio direction finders, radio
transmission, Asia, directional antennas, low
frequencies, noise propagation, noise spectra, research
projects, time lag
Keyword Text
In order to improve the understanding of the propagation mechanism of
atmospherics, the test  observations were carried out simultaneously at
Bangkok in Thailand and at Toyokawa in Japan  from 27 September to 16
October, 1979.  The distance between both observing points is about  434
km.  The result of the preliminary investigation has shown that it is possible to
identify the  coincidence of some atmospherics received at both stations by






Management of NOAA Fleet Electronics equipment.Title Text
Moore, Thomas A.Author Text
Presented at RTCM Assembly Meeting  (Radio Technical Communication for
Mar Service), Management/Planning, Washington, DC, April 28-May 1, 1980.
Published by RTCM, Washington, DC, Section I, Vol. 2, 12 pages, 1980.
Author's Association:  National Ocean Survey, Rockville, Maryland.
Source Text
ship equipment, electronicKeyword Text
This paper reviews NOAA Fleet programs and management organization for
obtaining  maximum use of existing equipment and replacement procurement.
 Communications,  Navigation, Position Fixing, Acoustics and Digital
Systems used on Ships of the NOAA  Fleet are listed and interactions
explained.  Particular emphasis is on the use of  communications, digital and
navigation equipment as related to survey type work with  the interface of
position fixing, acoustics and digital systems.  Decision factor tools for
deciding equipment replacement priorities, such as the FAI log, inventory,
ship  inspection reports and regulatory requirements, are detailed as to
implementation and use.   The basic philosophy of each of the management
tools for obtaining maximum use of  existing equipment by personnel, support
facilities, spares, training, field changes,  maintenance and repair is given as
well as the procedures for replacement procurement  with standard
configurations, analysis and operational evaluations.  Future requirements  for







VHF direction finding for lightnings at close rangesTitle Text
Nishizawa, Y., Iwai, A., Satoh, M.Author Text
Proceedings:  Vol. 27, pages 11-24; March 1980.  Research Institute of
Atmospherics, Nagoya University.
Source Text
atmospheric techniques, lightning, VHF direction
finding, lightning, close range, lightning direction
location
Keyword Text
The authors obtained the basic data for the design of VHF direction finder
locating lightnings at close  ranges.  As a first step, the field strengths of
lightning discharges on 48 MHZ and 78 MHZ were  measured, then a
frequency of 74 MHZ was chosen for the direction finding operation and
measured  the horizontal and vertical field strengths on 74 MHZ.  A VHF
direction finder using an Adcock  antenna is found to be capable determining
the bearing of lightning at ranges less than 160 km with  a bearing error less
than 2 degrees The directions obtained by the VHF direction finder (200 kHz






Emitter Location Independent of Systematic Errors in Direction FindersTitle Text
Pravas, R. M.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-16, no.
6, 31 March 1980.
Source Text
Keyword Text
A scheme is suggested for the passive location of radio emitter position by
using a mobile direction finder.  The vehicle carrying the direction finder is
made to maneuver such that the apparent direction of arrival is held constant.
The resulting trajectory of the vehicle is a logarithmic spiral.  The true
direction of arrival can be obtained by monitoring the parameters of the spiral
trajectory without using the value of the direction finder reading.  Two specific
algorithms to eliminate direction finder bias are presented and their sensitivity
to random errors in measurement assessed.  (Author's abstract, formal






HF Direction Finding by Wavefront TestingTitle Text
Rice, D. W.Author Text
Department of National Defence, Research and Development Branch, Project
No. 33G00, Communications Research Center, Department of
Communications, Ottawa, Canada, CRC Report No. 1333, March 1980.
Source Text
Keyword Text
Calculations are reported of the probability of observation of various degrees of
phase-front non-linearity, for two and three signals incident from different
directions upon a phase-measuring array.  It is assumed that the signals fade
independently, and that their amplitude probability densities are described by
a Rayleigh law.  It is shown that, under the worst-case conditions of equal
powers in the signals, the probability of observing an RMS phase deviation of
25 degrees or less from the best-fit straight line to the phase along an array,
is about 0.5 when 2 rays are present, and about 0.2 when 3 rays are present.
Experimental measurements over a 911-km mid-latitude path and a 2100-km
trans-auroral-zone path, confirm the general behavior predicted by the theory.
It is well known that amplitude fading can be attributed to various ionospheric
effects; however, the measurements show that modulation imposed on the
signal at the transmitter can also play an important part in decorrelating the
amplitudes of signals received (after different time delays) via different
ionospheric modes.  In the latter case, the modulation can markedly reduce
both the waiting time between phase-linear events, and their duration.  The
experimental program included concurrent measurements over the same path
using FMCW, CW and SSB signals from a cooperative transmitter.  The
FMCW signals were processed to provide direction-of-arrival statistics on a
mode-separated basis.  The standard deviation of the direction-of-arrival varied
from 0.3 degrees for E-mode signals, to 1.4 degrees for F2 high-angle signals.
 The CW and  SSB signals were processed by selecting only those phase
fronts with RMS phase deviations of 10 degrees or less.  For these, direction-
of-arrival standard deviations were in the range 0.6 to 0.9 degrees, with
slightly smaller deviations being observed for the CE signals.  (Author's






HF Direction Finding by Wavefront TestingTitle Text
Rice, D. W.Author Text
CRC Technical Report No. 1333, Communications Research Center,
Department of Communications, Ottawa, Canada, March 1980.
Source Text
Keyword Text
Calculations are reported of the probability of observation of various degrees of
phase-front non-linearity, for two and three signals incident from different
directions upon a phase-measuring array.  It is assumed that the signals fade
independently, and that their amplitude probability densities are described by
a Rayleigh law.  It is shown that, under the worst-case conditions of equal
powers in the signals, the probability of observing an RMS phase deviation of
25 degrees or less from the best-fit straight line to the phase along an array,
is about 0.5 when two rays are present, and about 0.2 when three rays are
present.  Experimental measurements over a 911-km mid-latitude path and a
2100-km trans-auroral-zone path, confirm the general behavior predicted by
the theory.  It is well known that amplitude fading can be attributed to various
ionospheric effects; however, the measurements show that modulation
imposed on the signal at the transmitter can also play an important part in
decorrelating the amplitudes of signals  received (after different time delays)
via different ionospheric modes.  In the latter case, the modulation can
markedly reduce both the waiting time between phase-linear events, and their
duration.  The experimental program included concurrent measurements over
the same path using FMCW, CW and SSB signals from a co-operative
transmitter.  The FMCW signals were processed to provide direction-of-arrival
statistics on a mode-separated basis.  The standard deviation of the direction-
of-arrival varied from 0.3 degrees for E-mode signals, to 1.4 degrees for F2
high-angle signals.  The CW and SSB signals were processed by selecting
only those phase fronts with RMS phase deviations of 10 degrees or less.
For these, direction-of-arrival standard deviations were in the range 0.6 to 0.9
degrees, with slightly smaller deviations being observed for the CW signals.






HF Direction Finding by Wavefront TestingTitle Text
Rice, D. W.Author Text




Calculations are reported of the probability of observation of  various degrees
of phase-front non-linearity, for two and three signals incident from different
directions upon a phase-measuring array.  It is assumed that the signals fade
independently, and that their amplitude probability densities are described by
a Rayleigh law.  It is shown that, under the worst-case conditions  of equal
powers in the signals, the probability of observing an RMS phase deviation of
25 degrees or less from the best-fit straight line to the phase along an array,
is about 0.5  when two rays are present, and about 0.2 when three rays are
present.  Experimental measurements over a 911-km mid-latitude path and a
2100-km trans-auroral-zone  path, confirm the general behavior predicted by
the theory.  It is well known that amplitude fading can be attributed to various
ionospheric effects; however, the measurements show that modulation
imposed on thee signal at the transmitter can also play an important part in
decorrelating the amplitudes of signals received (after different time delays) via
different ionospheric modes.  In the latter case, the modulation can markedly
reduce both the waiting time between phase-linear events, and their duration.
The experimental program included concurrent measurements over the same
path using FMCW, CW and SSB signals from a co-operative transmitter.  The
FMCW signals were processed to provide direction-of-arrival statistics on a
mode-separated basis.  The standard deviation of the direction-of-arrival varied
from 0.3 degrees for E-mode signals, to 1.4 degrees for F2 high-angle signals.
 The CW and SSB signals were processed by selecting only those phase
fronts with RMS phase deviations of 10 degrees or less  For these, direction-
of-arrival standard deviations were in the range 0.6 to 0.9 degrees, with
slightly smaller deviations being observed for the CW signals.  (Author's






HF Direction Finding by Wavefront TestingTitle Text
Rice, D. W.Author Text
Communications Research Center Ottawa (Ontario).  Report CRC-1333, 47
pages; March 1980.
Source Text
radio direction finders, electromagnetic interference,
multipath transmission, error  analysis, phase shift,
high frequency, Rayleigh waves, wavefronts, probability
density  functions, probability distribution functions,
fading (electromagnetic waves), angle of  arrival,
radio interferometry, foreign technology, NTISDODXA
Keyword Text
Calculations are reported of the probability of observation of various degrees of
 phase-front non-linearity, for two and three signals incident from different
directions  upon a phase-measuring array. It is assumed that the signals fade
independently, and  that their amplitude probability densities are described by
a Rayleigh law. It is shown  that, under the worst-case conditions of equal
powers in the signals, the probability of  observing an RMS phase deviation of
25 degrees or less from the best-fit straight line to  the phase along an array,
is about 0.5 when 2 rays are present, and about 0.2 when 3  rays are present.
Experimental measurements over a 911-km mid-latitude path and a  2100-km
trans-auroral-zone path, confirm the general behavior predicted by the theory.
It is well known that amplitude fading can be attributed to various ionospheric
effects;  however the measurements show that modulation imposed on the
signal at the  transmitter can also play an important part in decorrelating the
amplitudes of signals  received (after different time delays) via different
ionospheric modes. In the latter case,  the modulation can markedly reduce
both the waiting time between phase-linear events,  and their duration. The
experimental program included concurrent measurements over  the same






Development and installation of a system of precision direction finders
for application  in Vessel Traffic Services.
Title Text
Speckter, Hans E.Author Text
Presented at RTCM Assembly Meeting (Radio Technical Communication for
Mar Service), Development and Concepts, Washington, DC, April 28-May 1,
1980.  Published by RTCM, Washington, DC, Section A, Vol. 1, 17 pages,
1980.
Source Text
radio direction finding, navigation, equipmentKeyword Text
The German Federal Aids to Navigation Administration is going to build a
system of  precision VHF direction finders with an angular accuracy of 0.1
DEGREE and a range  of at least 30 NM.  The main advantage of the
precision VHF direction finders as  compared to other radio location systems
results from the fact that the VHF  communication set on board ships can
simultaneously be used as a transponder for  position fixing and identification.
 This paper describes the operational requirements, the  system concept and






Advanced SSL Development: Automatic Cancellation of Co-channel
Interference
Title Text
Castles, M. P., Smith, G. A. and Sherrill, W. M.Author Text
Final Report DELEW-FR-80-0510-F, Contract No. DAAK20-79-CC-0510,
Southwest Research Institute, San Antonio, Texas, April 1980.
Source Text
co-channel interference, radio direction finding,
automated interference canceler, single station
location, SSL
Keyword Text
Automated techniques for reducing the effects of co-channel interference are
discussed.  Phase measurements using microprocessor controlled
interference cancelling techniques and DF phase difference spectrum
analysis in the presence of irreducible co-channel interference are presented.






Optical Autocorrelator Signal Processor.Title Text
Jernigan, James L., O'Neill, Jr, Thomas F.Author Text
Patent:  Department of the Navy, Washington, DC.  Report PAT-APPL-185
418-Patent-4 198 634, 5 pages; April 1980.
Source Text
patents, radio direction finders, spectrum analyzers,
optical processing, correlation  techniques, PAT-CL-343-
100, correlation processors, spectrum processors, ULM
(Ultrasonic Light  Modulator), NTISGPN
Keyword Text
A correlation receiver for detecting and measuring the angle-of-arrival of radio







Parameter evaluation for a multimode probability function, of direction
finders and multi range  devices
Title Text
Lebedev, V. V.Author Text
Radiotekhnika i Elektronika, Vol. 25, pages 860-865, April 1980.Source Text
parameter identification, probability distribution
functions, radio direction finders, statistical
analysis, accuracy, correlation, side lobes
Keyword Text
Procedures are proposed for obtaining parameter estimates in the case of
multimode probability  functions of direction finders and multi range devices.
The futility of using side lobes to  improve the estimation accuracy is
demonstrated by examples.  An analysis of the behavior of  weighted
estimates for unequal-accuracy correlated measurements shows that in many







Direction finding for auroral VLF hiss based on the measurement of time
difference among three  spaced points
Title Text
Nishino, M., Iwai, A., Tanaka, Y., Yamaguchi, T.Author Text
Transactions of the institute of Electronics and Communication Engineers of
Japan, Section E, (English), Vol. E63, No. 4, pages 297-8; April 1980.
Research Institute of Atmospherics, Nagoya University, Toyokawa, Japan.
Source Text
atmospherics, aurora, ionosphere, ionospheric
techniques, VLF hiss, auroral zone, ionosphere,
magnetosphere, ionosphere noise
Keyword Text
Describes a new direction-finding (DF) technique for VLF waves in the auroral
zone (so called  "auroral hiss") which uses arrival-time differences of the
waves among three spaced points.  This DF  system is constructed at and
around Syowa Station (geographic lat. 69 degrees 00 S, long. 39 degrees  35
E), Antarctica.   At two unmanned observation points, hiss signals are
received by a delta-loop  antenna (14 m base, 8 m height and 2 turns), and
transmitted to Syowa Station via two telemeters of  2 GHz band.  The two
telemeters have high performance with S/N ratio of about 70 dB over the
transmission distances of about 20 km.  The arrival-time differences for hiss






Analysis of the accuracy of the direction finding of random fields by two-
channel Monopulse  systems with phase meters
Title Text
Rybakov, B. S.Author Text
Radioelektronika, Vol. 23, pages 107-110, April 1980.Source Text
error analysis, Monopulse antennas, phase control,
radio direction finders, random noise,  channels (data
transmission), phased arrays, pulse amplitude,
statistical analysis
Keyword Text
The method of Korotkova and Rybakov (1978) is used to numerically evaluate
the accuracy of  direction finding of Gaussian fields by two-channel
Monopulse systems with phase meters.  The  results are compared with







Accuracy of direction finding of random fields using two-channel
Monopulse systems with a phase  indicator
Title Text
Rybakov, B. S.Author Text
Radioelektronika, Vol. 23, No. 4, pages 107-10.  Translation:  Radio
electronics and Communication Systems; April 1980.  Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
radar theory, radio direction-finding, random fields,
phase indicator, radio direction finding, antenna
system, two channel Monopulse  system, radar theory,
amplitude phase system, phase system
Keyword Text
Examines the accuracy of direction finding (DF) with the aid of a two-channel
Monopulse system,  using a phase indicator, and employing amplitude-phase






Address selective surveillance radarTitle Text
Stevens, M. C.Author Text
Vol. 52, No. 4, pages 14-18; April 1980.Source Text
radar systems, radio direction-finding, Secondary
Surveillance Radar system, Monopulse direction finding,
measurement of aircraft bearing,  address selective
surveillance radar
Keyword Text
An improved Secondary Surveillance Radar system utilizes a number of new
techniques including  Monopulse direction finding which gives a more






System for Correlating Electronic Distance Measurement and Aerial
Photography for  the Extension of Geodetic Control.
Title Text
Zulch, Donald I., Brock, RobertAuthor Text
Patent:  Department of the Air Force, Washington, DC.  Report PAT-APPL-
932 813-Patent-4 199 759, 5 pages; April 1980.
Source Text
patents, distance measuring equipment, aerial
photography, image processing, PAT-CL-343-6, electronic
distance measurement, NTISGPAF
Keyword Text
The invention is a system designed to combine in a unique manner, precision
timing,  precision photogrammetric resection, radar mapping and electronic
distance  measurement to extend accurate geodetic control. This system
enables a common grid  coordinate system to move without the delay
normally attendant for accurate location  of electronic guidance beacons and
distance measuring equipment (DME)grid beacons.  There now exists four
airborne real time sensor systems that utilize precision distance
measurement to locate their present position and the position of the targets
indicated by  the sensors, in a geodetic coordinate system. These systems
are active high resolution  mapping and surveillance radar and precise
direction finding systems to survey large  areas. The systems are tied by
electronic distance measuring to geodetic ground control  previously
surveyed. The invention utilizes a low flying aircraft whose course and
location is precisely known. The aircraft, known as an electronic location
station (ELS)  is photographed as it flies over the unknown area by either an
aircraft or satellite. The  precision location information is combined with a
series of photos in a photogrammetric  process thereby extending geodetic






HF Radio Communication System Design Assessment. Technical Task
Report 3.2b.  Available and Applicable Existing and Developing
Equipments for Interim Use.  <NOTE> Technical report 1 March-1 May 80
Title Text
Ambrose, John E., Dougherty, StevenAuthor Text
Rockwell International, Richardson, Texas, Collins Communications Systems
Division.  Report CORADCOM-80-0824-3.2.2, 80 pages; May 1980.
Source Text
radio equipment, radio anti-jamming, radio jamming,
commercial equipment, adaptive  systems,
electromagnetic pulses, radio transmission, integrated
systems, line of sight,  electronic equipment,
electronic warfare, direction finding, analog systems,
weapon   systems, communication equipment, army
equipment, life expectancy, military  applications,
high frequency, environments, industries, adaptive
communications, BLOS (Beyond Line of Sight), NTISDODXD
Keyword Text
HF equipment and system design have been largely ignored by the US Army
during the  past ten years.  This was in anticipation of achieving sufficient and
effective  communication via use of other frequencies and media. It is now
apparent that hf is a  mare viable and useful tool than previously thought and
deserves a role in the US Army's  communications system. The problem of
now re-instituting hf an in integral part of US  Army communications is
approach in this CORADCOM study as follows: (1) Determine  the usefulness
of present assets. (2)  Determine what are the available and applicable
existing equipments that may be used to augment or replace existing assets
in the near  term (1980-1985).  These equipments having been largely
developed by industry for other  military and commercial users.  (3) Define
technologies and developing equipments that  meet US Army post 1985
requirements in coping with `real life' environment.  (4)  Investigate specific
areas for exploratory research and development for future application.  Efforts
under this task are directed toward (2) above in which the final result is to






Electromagnetic Detection Apparatus.  <NOTE> Patent ApplicationTitle Text
Barzana, Luis C.Author Text
Patent:  Department of the Army, Washington, DC.  Report PAT-APPL-6-148
890, 18 pages; May 1980.
Source Text
patent applications, phase detectors, antenna arrays,
direction finding, phased arrays,  electromagnetic
radiation, position (location), antennas, radiation,
detectors, detection,  circuits, azimuth, NTISGPA
Keyword Text
An electromagnetic detection apparatus for sensing an object, has a
transmitter for  radiating electromagnetic energy toward the object. The
apparatus also has an array of  at least three spaced receiving antennas and
one parasitic antenna. The parasitic antenna  is spaced from and mounted
alongside the array. Also included is a phase detection  circuit for measuring
the phase difference between signals received by one of the  receiving
antennas with respect to the other two. This apparatus can sense phase






Matching accuracy of radiolocation place maps dependence on locator
action radius
Title Text
Buimov, A. G., Ravodin, O. M.Author Text
Priborostroenie, Vol. 23, No. 5, pages 24-7; May 1980.  Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
measurement errors, radiometry, radiolocation place
map, dependence model, locator action radius, matching
error dispersion
Keyword Text
Constructs a dependence model for the dispersion of the matching error in
radiolocation place maps  on the surface bound 360 degrees locator action






Multipath Discriminating Antenna System.  <NOTE> Patent ApplicationTitle Text
Christian, J. Robert., Mink, James W.Author Text
Patent:  Department of the Army, Washington, DC.  Report PAT-APPL-6-148
112, 11 pages; May 1980.
Source Text
patent applications, instrument landings, direction
finding, microwave landing systems,  multipath
transmission, transmitters, receivers, reflection,
antennas, guidance, signals,  runways, errors,
airborne, circularly polarized receivers, polarized
beams, multipath discriminators, angular
distributions, elliptical polarization, NTISGPA
Keyword Text
To reduce guidance errors in a microwave landing system from false signals
reflected  by objects along runways, the transmitting antenna radiates an
elliptically polarized  beam. At the airborne receiver an antenna, such as a
pyramidal horn, maintains the  separation of the horizontal and vertical
components. These components are separated  and then split on an equal
power basis. One part of the vertical field component is  shifted by 90 degrees
and added to one part of the horizontal component in a detector,  whose
output is in effect like that of a circularly polarized receiver. The other parts of
the horizontal and vertical components are separately detected. The outputs
of the three  detectors are combined in a multiplier, to yield a resultant output.







Some Observations of Long-Delay Wireless Echoes on the 28-MHZ
Amateur Band
Title Text
Goodacre, A. K.Author Text
Journal of Geophysical Research, vol. 85, no. A5, pp. 2329-2334, 1 May 1980.Source Text
Keyword Text
Eight possible examples of long-delay echoes have been obtained on the 28-
MHZ amateur band by operating when the band is just ceasing to support
ground-to-ground communication.  The delay times of these echoes tend to
be integral multiples of 138 milliseconds.  Since it takes about 138
milliseconds for a radio wave to travel around the world, these signals  may
have been trapped in interlayer ionospheric ducts.  (Author's abstract, formal






Federal Evaluation of Lightning Tracking Systems (FELTS). <NOTE>
Final Report. 1  May 79-31 May 80
Title Text
Johnson, R. L.Author Text
Final Report:  44 pages; May 1980.  Author  employed:  Southwest Research
Institute, San Antonio, Texas.
Source Text
lightning, automatic tracking, air to surface,
thunderstorms, position finding, radio  direction
finders, triangulation, performance tests, NTISDODXA
Keyword Text
A side-by-side performance evaluation of two lightning tracking systems was
done at  Kennedy Space Center, Florida during the period 1 June-13 July
1979. The competing  systems were manufactured by Lightning Location and
Protection Inc. (LLP) and by  Atlantic Scientific Corp. (ASC) Although the
ASC system satisfied a preliminary  performance test, it was observed that
the device required continuing modification by  the manufacturer. The LLP
system experienced two hardware failures during this  period, but otherwise
operated 24 hours daily in an automatic unattended data  acquisition mode.
Because of the continuing developmental effort required on the ASC  device, it







Task 2 - Theoretical Modeling, Analysis and Test of Improved Emitter-
Location Techniques
Title Text
Kates, James M. and Bussgang, Julian J.Author Text
Technical report No. DELEW-TR-79-0504-2, Final Report, Signatron, Inc.,
Lexington, Massachusetts, May 1980.
Source Text
direction finding, emitter location, VHF, maximum-
likelihood estimation
Keyword Text
This report investigates the application of maximum likelihood (ML)
processing to passive emitter location.  Measurements taken at 30, 54, and
148 MHZ by SwRI were processed off-line by Signatron.  At each frequency, a
seven-element ground-based receiving array way was used in either a crossed-
baseline or in a linear sparse array configuration.  Signal phase
measurements from CW transmissions were recorded at the output of a pair
of switched receivers.  Interferometric processing was compared to ML
processing.  Results show that the ML processing technique is more
accurate and provides more multipath resolution than interferometry.  We
discuss also sources of measurement error which limit the location accuracy
even  if processing resolves multipath.  These sources are in the
instrumentation itself, in the assumed target transmission positions and in the
assumed array element locations.  Pairwise receiver measurements
contribute to errors at the highest frequency.  The report includes a new
derivation of the ML processing algorithm based on optimal detection theory.






Watson-Watt radio direction finders - a mathematical analysis of
directional radiation ellipses
Title Text
Lertes, E., Schmuckle, F. J.Author Text
Messen & Pruefen, Vol. No. 5, pages 322-4, 328; May 1980.Source Text
goniometers, radio direction-finding, space waves,
crossed coils, Adcock aerials, ellipse sensitivity,
directional radiation ellipses, coherent  ground waves,
radio direction finding, Watson Watt two channel
goniometer
Keyword Text
The Watson-Watt two-channel goniometer is discussed and the effect of
interference due to coherent  ground and space waves is discussed.  The use
of crossed coils and of Adcock aerials is shown and  a flow diagram for
computer calculation of ellipse sensitivity is presented.  Examples of the






An Analysis of the Effects of a Flat L-Shaped Roof-Top on Direction
Finding Loop Performance
Title Text
Newman, E. H.Author Text
Final Report 712680-1, The Ohio State University, ElectroScience Laboratory,
Department of Electrical Engineering, Columbus, Ohio, May 1980.
Source Text
Keyword Text
A moment method wire and surface patch computer code is used to analyze
the effects of a roof-top environment on the performance of loop elements in a
direction finding system. The roof-top is modeled by a flat L-shaped plate.






Position fixing by multiple-beam direction findersTitle Text
Otte, H. O.Author Text
Institute fur Hochfrequenztech, Technical University Berlin, Berlin, West
Germany, Archiv fur Elektronik und Uebertragungstechnik, Vol. 34, No. 5,
pages 199-206; May 1980.
Source Text
radio direction-finding, position lines, simulation,
position error, bearing error, multiple beam direction
finding
Keyword Text
Compared to conventional direction finding, modern multiple-beam direction
finders permit  improved analysis of complicated bearing taking.  However,
ambiguities can be expected as a result  of a higher number of position lines.
Criteria are developed to resolve the ambiguities and tested in  simulation
procedures.  The distribution of the position error is given as a function of the






Equatorial Scintillation of Satellite Signals at UHF and L-band for Two
Different  Elevation Angles.  <NOTE> Technical Report 1 January 79-1
May 80
Title Text
Paulson, M. R.Author Text
Technical Report from:  Naval Ocean Systems Center, San Diego, California
Report NOSC/TR-543, 182 pages; May 1980.
Source Text
scintillation, fading (electromagnetic waves),
ionospheric disturbances, communication  satellites,
seasonal variations, diurnal variations, equatorial
regions, ultrahigh frequency,  gravitational fields, l
band, wind velocity, moon, angle of arrival, synodic
variations, gravity (lunar), zonal winds, NTISDODXA
Keyword Text
An investigation of the equatorial scintillation of satellite signals at UHF and L-
band for  10-and 50-degree elevation angles is reported. diurnal and seasonal
variations of  scintillation, as well as solar cycle dependence, are given. The
occurrence and intensity  of scintillations are compared for the two
frequencies and for the two elevation angles.  A number of fade duration
distributions for fades greater than 6 and greater than 12 dB  below the
undisturbed signal are shown for each frequency and each satellite. A
periodicity in the occurrence of scintillation is reported and is attributed to the
gravitation field of the moon. It is proposed that the moon's gravity affects the
occurrence and intensity of equatorial scintillation by modulating the velocity






On Conopulse Radar Theoretical Angle Tracking AccuracyTitle Text
Peebles, P. Z., Jr. and Sakamoto, H.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-16, no.
3, May 1980.
Source Text
monostatic echo tracking, pulse transmission, echo
reception, nonfluctuating targets
Keyword Text
The Cramer-Rao analysis method is applied to a conopulse radar to
determine a lower bound on the variance of angle tracking error.  The analysis
allows the calculation of the variance independent of the form of the signal
processor attached to the antenna.  Under reasonable assumptions it is found
that angle error variance is larger than that of a similar monopulse system by







Ocean-Atmosphere Interface: Its Influence on RadiationTitle Text
Plass, Gilbert N., Humphreys, Terry J., Kattawar, George W.Author Text
Texas A and M University, College Station. Department of Physics.  Report
TR-14, 61 pages; May 1980.
Source Text
light scattering, underwater light, ocean surface, mie
scattering, Rayleigh scattering,  radiative transfer,
air water interactions, dielectric properties, albedo,
angle of arrival,  data reduction, graphs, NTISDODXA
Keyword Text
The influence of the ocean-atmosphere interface on the radiance distribution
in both the  ocean and atmosphere is investigated. At visible wavelengths in
the real ocean just  below the surface, the down welling radiance is a
maximum within the critical angle and  drops off by one or two orders of
magnitude toward the horizon. The usual explanation  that this is due to the
sky radiation concentrated within the critical angle and the total  internal
reflection of the weak upward radiance at the ocean surface at angles outside
the critical angle is too simplistic. There are two other important factors: (1)
the  atmosphere must have sufficient optical thickness so that appreciable
sky (multiple  scattered) radiation develops at all angles in the downward
direction; and (2) the water  must have appreciable absorption so that the up
welling radiance just below the ocean  surface is only a small fraction of the
down welling radiance entering the ocean. The  radiance distribution in a
homogeneous medium is compared with that in the same  medium with an
atmosphere-ocean interface at various depths within the medium. Most  of the
calculations are done for Rayleigh scattering centers, but some results are










Anaren Microwave Incorporated, Syracuse, New York, IEEE MTTS
International Microwave Symposium Digital Technology Growth for the 80's,
Washington, DC, May 28-30 1980.  Published by IEEE (Cat no 80CH1545-3
MTT), Piscataway, New Jersey, 1980 p, 120-122, 1980.
Source Text
antennas, radarKeyword Text
Monopulse Bearing Discriminators, with full omni-azimuthal coverage,
designed  specifically for high probability of detection in dense signal
environments are presented.   S-band (2-4 GHz) developmental models give
angle of arrival information on a single  pulse basis with bearing errors less
than 1.7 degrees RMS within PLUS OR MINUS 40  degrees of elevation
angle.  The theoretical bearing error (perfect components) is less  than PLUS






An Algorithm for Two Receiver TDOA/FDOA Emitter LocationTitle Text
Schmidt, Ralph O.Author Text
ESL Technical Memo TM 1229, May 1980.Source Text
Keyword Text







Optimal evaluation of angular coordinates of aircraft in multichannel
radio direction finding
Title Text
Bogachev, A. S.Author Text
Radiotekhnika, Vol. 35, pages 28-32, June 1980.Source Text
antenna arrays, multichannel communication,
optimization, radio direction finders, radio signals,
signal processing, aircraft equipment, Gauss-Markov
theorem, Markov processes, nonlinear  filters
Keyword Text
The paper presents the problem of quasi optimal processing of continuous
radio signals for the  case of the antenna array of the radio direction finder of
arbitrary configuration.  The problem  is solved using the Markov theory of






Optimum estimation of the angular coordinates of an aircraft by means
of multichannel radio  direction finding (nonlinear filtering method)
Title Text
Bogachev, A. S.Author Text
Radiotekhnika, Vol. 35, No. 6, pages 28-31.  Translation:
Telecommunications and Radio Engineering, Part 2 (Radio Engineering), Vol.
35, No. 6, pages 56-9; June 1980.
Source Text
aircraft, filtering and prediction theory, radio
direction-finding, angular coordinates, aircraft,
multichannel radio direction finding, Markov theory,
nonlinear filtering,  Gaussian approximation, CW radio
signals, antenna array
Keyword Text
The Markov theory of nonlinear filtering in the Gaussian approximation is used
to solve the problem  of the quasi-optimum processing of CW radio signals
when the antenna system of a radio direction  finder is in the form of an






Field intensity measurements in the nulls of a directional antenna patternTitle Text
Colligan, F. S.Author Text
IEEE Transactions on Broadcasting, Vol. BC-26, No. 2, pages 22-4; June
1980.
Source Text
antenna arrays, antenna radiation patterns, electric
field measurement, loop antennas, measurement  errors,
radio direction-finding, nulls, antenna array, wave
arrival, transmitter, loop antenna, field intensity
meter, bearing, errors, DF
Keyword Text
Field intensity measurements in the nulls of a directional antenna array can
often be confusing  particularly if one fails to observe the direction of wave
arrival as being truly from the transmitter and  desires to orient the loop
antenna on the meter accordingly.  In a deep null of the transmitted pattern,
use of a field intensity meter as a direction finder can lead to gross bearing
errors.  This paper  explains the basic DF bearing phenomenon, along with a
unique experiment to confirm it, and will  point out why the loop must be
pointed strictly toward the transmitter regardless of the direction of  maximum






HF Reduced Aperture ExperimentsTitle Text
Hipp, J. E.Author Text
Final Report No. MDA-0546-FR, Contract no. MDA904-77-C-0546, Southwest
Research Institute, San Antonio, Texas, 13 June 1980.
Source Text
coincident interferometer, spaced loop, direction
finder, DF site error, moment method analysis,
electromagnetic scattering
Keyword Text
Under Contract MDA904-77-C-0546, Southwest Research Institute (SwRI)
performed a series of controlled DF measurements on both a narrow aperture
(fixed crossed spaced loop) and a wide aperture (coincidence interferometer)
direction finder installed on the roof of a single story building at the SwRI
laboratory complex in San Antonio, Texas.  This work consisted of 0º to 360º
continuous DF error measurements for both horizontally and vertically
polarized target transmitter signals located at 20º and 50º elevation angles,
operating at ten measurement frequencies (HF) and using three rooftop
configurations.  Measurements were also performed on the fixed crossed
spaced loop to determine its capability for measuring the elevation angle of
the incident wave.  The results of the DF rooftop measurements show that
both the spaced loop and the coincidence interferometer provide useful DF
performance over the majority of the frequency range, azimuth angles of
arrival, elevation angles of arrival, and obstacle configurations tested.
However, the DF errors at specific frequencies and azimuths are significant
and limit the DF accuracy of the system unless bearing correction techniques
from prerecorded calibration data are utilized.  The DF calibration data
obtained have also shown significant changes in DF error as a function of a
signal polarization.  Measured calibration data for a DF antenna installed on a
rooftop site can be used to specify the worst case accuracy limitations
(polarization dependent site error) for a specific direction finder if the data is
collected for a sufficient range of frequency, polarization, elevation, and
azimuth.  The work described above has been reported previously under the
contract.  An attractive alternative to experimental measurement of DF error
for a wide range of wave parameters is to obtain the DF error performance for
a specific DF antenna  and siting configuration  using theoretical
electromagnetic computer analysis techniques.  The final task conducted
under this contract was to explore the effectiveness of electromagnetic
modeling of the DF system and the rooftop site for predicting 0º to 360º DF
error responses.  A simplified model of the spaced loop and coincidence
interferometer systems over a simplified model of the Building 68 rooftop was
developed.  The numerically predicted system voltages were processed to
Abstract Text
produce DF error curves for the various elevation, polarization, and antenna
choices.  The report provided herein describes the theoretical and analytical
work accomplished in support of the modeling task.  The numerically
synthesized DF error curves are discussed and compared with corresponding
experimentally recorded curves.  Conclusions and recommendations for the
work accomplished under the contract and proposed future work are included.





Direction-Finding Array of Crossed Dipoles.  <NOTE> Patent (PT)Title Text
Miller, Harry B.Author Text
Patent:  Department of the Navy, Washington, DC. Report PAT-APPL-895
838-Patent-4 207 622, 8 pages; June 1980.
Source Text
patents, direction finding, acoustic arrays, acoustic
signals, hydrophones, PAT-CL-367-126, TOA (Time of
Arrival), crossed dipole configuration, pressure
gradients, NTISGPN
Keyword Text
A direction-finding array system which uses a plurality of hydrophones in a
crossed  dipole configuration and a phase-detection system. It is basically a
time-of-arrival  (TOA) system which is modified to act like a phase-detection
system and is able to  share much of the electronics of existing acoustic
intercept receivers. Acoustic signals  of a high frequency generated by an
acoustic target under investigation are apparently  heterodyned to obtain
corresponding signals of an appropriate lower frequency. The  apparently
heterodyned signals are then processed in two identical processors giving
rise  to two outputs which are applied to x-and y-axes of a cathode ray of
oscilloscope or the  like to obtain unambiguous bearing information about the
acoustic target. Three  dimensional bearing angle information is obtained by







Engineering formulas for handling radially symmetric reflecting
scatterers in an electromagnetic  wave field
Title Text
Moenich, G. Telefunken AG, Ulm, West GermanyAuthor Text
Nachrichten Elektronik, Vol. 34, page 185-188, June 1980.Source Text
back scattering, electromagnetic scattering, radio
direction finders, wave reflection, antenna  radiation
patterns, communication theory, dipole antennas,







INTERSCAN - the development and international acceptance of a new
microwave landing system  for civil aviation
Title Text
O'keefe, H. B.Author Text
Planning Research & Development Branch, Department of Transport,
Canberra, ACT, Australia. Transactions of the Institution of Engineers,
Australia, Electrical Engineering, Vol. EE16, No. 2, pages 78-81; June 1980.
Source Text
aircraft instrumentation, radio direction-finding,
microwave landing system, civil aviation, INTERSCAN
Keyword Text
The INTERSCAN project represents a considerable achievement for Australia
resulting from  technological diplomacy at the international level and the
development of a landing system of  superior characteristics.  Very long time
scales are involved in the development and acceptance of  such systems for
international standardization and thus there have been many milestones in
the  achievement of the programme objectives.  The author gives the
background to the development of  a new landing system, both nationally and
internationally, and explains the processes involved in  having the principle of






Direction-finding measurement of whistlers at Okinawa, JapanTitle Text
Ondoh, T., Nakamura, Y., Murakami, T., Watanabe, S., Ishikawa, Y.Author Text
Review of the Radio Research Laboratories, Vol. 26, No. 138, pages 607-14;
June 1980.
Source Text
atmospheric techniques, whistlers, Japan, Okinawa Radio
Wave Observatory, arrival directions, whistler wave
vectors, vertical antenna,  delta loop antennae,
preamplifier, magnetic tapes, FM mode, A/D converted,
Fourier coefficient data,  digital whistler data, FFT
method, arrival zenith angle, azimuthal angle
Keyword Text
The direction-finding of whistlers has been begun at the Okinawa Radio Wave
Observatory since  March 1978 by measuring arrival directions of whistler
wave vectors.  The E/sub z/ component of  whistlers is measured by a vertical
antenna with height of 8.0 m and the H/sub x/ and H/sub y/  component of
whistlers are measured by crossed two-turn delta loop antennae with height of
7.4 m  and bottom length of 16.0 m.  In the preamplifier, an additional phase
of the E/sub z/ component  generated by the vertical antenna is equalized to
that of the H/sub x/ or H/sub y/ component  generated by the loop antenna.
Then, the E/sub z/, H/sub x/ and H/sub y/ signals of whistlers are  recorded
in magnetic tapes on the FM mode at recording speed of 38 cm/s after the
wideband  amplification.  Whistler signals in the FM tapes are A/D converted
at 10 kHz/channel which is  equivalent to 20 kHz/channel since the FM tapes
of whistlers are actually reproduced at a half speed  of the recording speed in
order to detect small-dispersion whistlers easily.  Fourier coefficient data  of
whistlers are computed from the digital whistler data by the FFT method and
finally the arrival  zenith angle and azimuthal angle of whistlers are obtained






An improved direct search numerical optimization procedureTitle Text
Pappas, M.Author Text
Department of Mechanical Engineering, New Jersey Institute of Technology,
Newark College of Engineering, Newark, New Jersey. Computers and
Structures, Vol. 11, No. 6, pages 539-57; June 1980.
Source Text
nonlinear programming, optimization, direct search
numerical optimization, rotating coordinate pattern
search, direction finding, pattern  search termination,
nonlinear constrained mathematical programming
Keyword Text
An improved, nonlinear, constrained mathematical programming optimization
algorithm is presented.   It couples a rotating coordinate pattern search with a
feasible direction finding procedure used at  points of pattern search
termination.  The procedure is compared with nineteen algorithms, including
most of the popular methods, on ten test problems.  These problems are
such that the majority of  codes failed to solve more than half of them.  The
new method proved superior to all others in the  overall generality and
efficiency rating, being the only one solving all problems.  It was particularly






Radar Target Angle Measuring System.  <NOTE> Patent ApplicationTitle Text
Rittenbach, OttoAuthor Text
Department of the Army, Washington, DC.  Report PAT-APPL-6-446 922, 14
pages; June 1980.
Source Text
patent applications, radar antennas, direction finding,
antenna radiation patterns, switching,  digital
systems, beam steering, radar pulses, power amplifiers,
radar receivers,  electromagnetic radiation, radar
targets, repetition rate, radio frequency, sequences,
pulses,  targets, directional, reception, radar ,NTISGPA
Keyword Text
This application relates to a radar system for improving the accuracy of
measurement of  the angle of a target of the type which includes antenna
beam switching means for  transmission and reception of radar pulses over
either one or the other of two directional  beams of electromagnetic energy,
each angularly displaced with respect to one another  and overlapping one
another within the expected target direction. A series of switching  pulses
occurring at the same repetition rate as the transmitted rf pulses and during
the  interval between successive ones of said transmitted rf pulses is applied
to the antenna  beam switching means in such a manner that the antenna
beam direction is shifted back  and forth for each successive switching pulse.






Ambient and ship-induced low-frequency noise in shallow water.Title Text
Schmalfeldt, Bernd, Rauch, DieterAuthor Text
Supreme Allied Commander, Atl, La Spezia, Italy, NATO Conference Service
4 v 5, Bottom-Interact Ocean Acoustic, Proceedings of a Conference, La
Spezia, Italy, June 9-12 1980.  Published by Plenum Press, New York, New
York, USA, and London, England, 1980 p 329-343, 1980.
Source Text
underwater acoustics, seismometersKeyword Text
A description is given of some features of extremely low-frequency hydro
acoustic and  seismic noise (1 to 10 Hz) in coastal waters.  The data have
been collected by a single  tri-axial ocean-bottom seismometer equipped with
an additional hydrophone.  The  following aspects are considered:  (a)
modification of the background power-spectra by  ship noise (b) coherence
and phase spectra between the seismic components    direction-finding
based on the azimuthal power-distribution.  The hydro acoustic and  seismic
power-spectra are very similar in general shape.  However, for some







Radio Direction Finding on High Frequency Short Duration SignalsTitle Text
Sheppard, Dennis DeanAuthor Text
Engineer's Thesis, Naval Postgraduate School, Monterey, California, June
1980.
Source Text
narrow aperture, burst transmission, HFDFKeyword Text
The feasibility of accomplishing high frequency direction finding against short
duration (100-1000 ms) HF skywave signals using narrow aperture antennas
is investigated.  Two statistical procedures for estimating the signal bearing
are proposed and compared.  These procedures employ time averaging to
reduce the large instantaneous bearing error caused by the phase and
amplitude distortion of the wavefront due to scattering and multipath
interference.   Results are presented using data collected with the Southwest
Research Institute Coaxial Spaced Loop HFDF system.  It is shown that for a
limited sample of data from this system, the standard deviation of the bearing
estimate for a 200 ms signal varied from 15 to 59 degrees.   (Abstract source






Spiral antenna with integrated detectorTitle Text
Thorvaldesen, T.Author Text
Electronics Letters, Vol. 16, pages 484-486, June 5, 1980.  Author employed:
 Forsvarets Forskninginstitutt, Kjeller, Norway
Source Text
antenna radiation patterns, microwave circuits, pulse
communication, signal detectors, spiral  antennas,
electrical properties, millimeter waves, radio
direction finders, super high frequencies
Keyword Text
A spiral antenna for the detection of pulsed signals in the 2.5-18 GHz range
has been built and  tested.  The antenna has a detector diode mounted
directly on the spiral itself, thereby  eliminating the need for a balun.  A






An evaluation of accuracy of a single-channel goniometer with a
comparison of amplitudes in  random disappearance of signals
Title Text
Vishniakov, V. A.Author Text
Radiotekhnika, Vol. 35, pages 45-47, June 1980.Source Text
error analysis, goniometers, instrument error, radio
signals, random signals, signal fading,  algorithms,
probability density functions, signal to noise ratios
Keyword Text
The paper analyzes the accuracy of a single-channel amplitude direction
finder with a  simultaneous effect of fluctuating interferences and
disappearances of effective signals on the  goniometer.  It is suggested that
systematic errors can be reduced by increasing the capacity of  the received






Evaluation of the accuracy of a single-channel angle meter with
amplitude comparison in the  presence of random signal loss
Title Text
Vishnyakov, V. A.Author Text
Radiotekhnika, Vol. 35, No. 6, pages 45-7. Translation:
Telecommunications and Radio Engineering, Part 2 (Radio Engineering), Vol.
35, No. 6, pages 69-71; June 1980.
Source Text
angular measurement, radio direction finding, single-
channel amplitude direction finding, angle meter,
fluctuation noise activity, signal loss,  systematic
error, signal-to-noise ratio, target
Keyword Text
The accuracy of single-channel amplitude direction finding is analyzed when
the angle meter is  simultaneously affected by fluctuation noise activity and
signal loss.  The systematic error can be  reduced by increasing the received
signal power, i.e. the signal-to-noise ratio.  In practice the  signal-to-noise
ratio and the sampling volume can be increased up to a definite value related







The Effects of Soviet Army Communications Jamming on the AIM
Division Signal  Battalion.
Title Text
Williamson, John R.Author Text
Master's Thesis:  Army Command and General Staff College, Fort
Leavenworth, KS.  Shared Bibliographic Input Experiment, Astia Document
(AD)-E750 057, 136 pages; June 1980.
Source Text
communication and radio systems, jamming, USSR,
military forces (foreign), military  forces (United
States), radio antijamming, tactical communications,
electronic warfare,  command and control systems,
communication equipment, radio jamming, threats,
communications networks, division level organizations,
battalion level organizations,  electronic
countermeasures, theses, radio equipment, military
doctrine, radio direction  finders, direction finding,
warsaw pact countries, vulnerability, electronic
counter  countermeasures, military commanders, army
equipment, electromagnetic, environments,  USSR,
reliability, signals, battlefields, maneuvers,
missions, AIM division signal battalion, radio
electronic combat, signal battalion, communications--
electronics, signal centers, NTISDODXA
Keyword Text
This study attempts to show that the U.S. Army AIM division signal battalion
can not  provide reliable communications support when confronted with the
current Soviet  radio electronic combat threat. The investigation is centered on
the fact that the division  maneuver commanders are not familiar with the
difficulties and complexities of the  communications-electronics mission in an
electronic warfare environment and currently  rely too heavily on electronic
communications to maintain command and control on the  battlefield. The
AIM division signal battalion mission and its current radio systems are
explained in detail. The doctrine, equipment, and known capabilities of the
Soviet  communications jamming organizations are examined. Recent
computer based technical  analysis of the effectiveness of the Soviet radio
electronic combat threat on division  level communications is presented. The
author concludes that current AIM division  signal battalions would not be able
to maintain reliable command and control  communications systems on the
modern electronic battlefield when confronted with the  full effects of the






SEASAT Equator Crossing Program.   NOTE Technical NoteTitle Text
Young, B. G., Desaulniers, D. L.Author Text
Defence Research Establishment Ottawa (Ontario).   Report DRE0-TN-80-19,
31 pages; June 1980.
Source Text
computer programming, calculators, equatorial orbits,
crossings, radar images, azimuth,  direction finding,
approximation (mathematics), mathematical prediction,
synthetic aperture  radar, parameters, computer
programs, solutions (general), numerical methods and
procedures, foreign technology, SEASAT, HP67
calculators, SURSAT, NTISDODXA, NTISFNCA,  NTISLNFRE,
NTISDODXA
Keyword Text
A programmable packet calculator is used to extrapolate the SEASAT orbit
from the  equator crossing to the position at which the synthetic aperture
radar images a given  target. The program predicts the coordinates of the
satellite at image time, the Azimuth  direction of the image at the target, and
the time elapsed between equator crossing and  imaging. Program







Automatic direction finding using the Doppler effectTitle Text
Zopp, A. G.Author Text
Funkschau, Vol. 52, No. 13, pages 59-61; 20 June 1980.Source Text
Doppler effect, radio direction-finding, amateur FM
reception, automatic direction finding, system errors
Keyword Text
Principles and practice of using Doppler effect with amateur FM reception for
direction finding are  discussed.  A block diagram for an amateur direction






Determination of the conditions for absolute stability of a radar follow-up
system
Title Text
Zorian, L. B.Author Text
Priborostroenie, Vol. 23, pages 23-28, June 1980.  Author employed:
Leningradskii Institut Tochnoi Mekhaniki i Optiki, Leningrad, USSR.
Source Text
radar scanning, radio direction finders, systems
stability, asymptotic methods, Liapunov  functions,
matrices (mathematics)
Keyword Text
The asymptotic stability of a radar follow-up system is studied.  The direct
Liapunov method  is used for the determination of the absolute stability of a
two-channel system.  Consideration  is given to the maximum angle of the
nonlinearity inclination of a direction finder, for which  the system is






The Gulf Stream Meanders Experiment, Current Meter, Atmospheric and
Sea Level  Data Report for the January to May, 1979 Mooring Period.
NOTE Data rept.
Title Text
Brooks, David A., Bane, John M., Cohen, Robert L., Blankinship, PaulAuthor Text
Texas A and M University, College Station. Department of Oceanography.
Report TAMU-REF-80-7-T, 277 pages; July 1980.
Source Text
gulf stream, oceanographic data, buoys, underwater
equipment, ocean currents, velocity,  direction
finding, oceans, salinity, temperature, wind, stresses,
barometric pressure,  atmospheric temperature, sea
level, height, variations, statistical analysis,
spectra, meanders, wind stress, NTISDODXA, NTISNSFG
Keyword Text
The principal objective of the Gulf Stream Meanders Experiment was to
kinematically  and dynamically describe the nature of meanders. The upper
continental slope region  off Onslow Bay, North Carolina was chosen for the
experiment site because several  previous investigations in that area provided
a baseline data set giving some ideas about  time and space variability scales
within and a several-month mean view of the Stream  (Webster, 1961a, b;
Richardson, et al., 1969). In addition, earlier observations ranging  from
reports in centuries-old ship logs to recent satellite infrared imagery made it
apparent that Gulf Stream meandering was more intense between Charleston
and Cape  Hatteras than elsewhere in the South Atlantic Bight. Current, sea
level, and atmospheric  data from the Gulf Stream region off North Carolina for





July - AugustMonth Text
A simple Adcock-direction-finding system by means of keying crossed
loop antennas, not affected  by polarization
Title Text
Eckart, G.Author Text
Archiv fur Elektronik und Uebertragungstechnik, Vol. 34, No. 7-8, page 339;
July - August 1980.
Source Text
antenna arrays, loop antennas, radio direction-finding,
keying crossed loop antennas, direction finding system,
Adcock principle, polarization insensitive  system,
radio direction finding
Keyword Text
A direction finding system is given based on the Adcock principle by use of






Simple Adcock direction finding system by means of keying crossed
loop antennas not  affected by polarization.
Title Text
Eckart, GottfriedAuthor Text
Electronics and Communication, Vol. 34, No. 7-8,  page 339, July - August
1980.  AEU Archiv fur Elektronik und Uebertragungstechnik:
Source Text
direction finding systems, AdcockKeyword Text
A direction finding system is described.  It is based on the Adcock principle






Research on the directional location of infrasound waves -
measurements on jet planes
Title Text
Fasbender, J.Author Text
Acustica, Vol. 45, No. 3, pages 169-74; July 1980.  Inst. fur Tech. Akustik,
Rheinisch-Westfalischen Tech. Hochschule Aachen, Aachen, West
Germany.
Source Text
acoustic variables measurement, acoustic waves,
directional location, infrasound waves, jet planes,
mobile measuring system, microphones, PCM  modulation,
magnetic tape recorder
Keyword Text
A mobile measuring system is described which makes possible the direction
location of infrasound.   It operates by the use of three microphones, one at
each corner of an equilateral triangle, whose  output voltages, after PCM
modulation, are recorded with a simple single-track magnetic tape  recorder.
The results are evaluated in the laboratory.  The usefulness of the system
was tested by  direction-finding of aircraft through their infrasonic emission.







Research on directional location of moving infrasound sources -
Measurements on jet  aircraft.
Title Text
Fasbender, J.Author Text
Acustica, Vol. 45, No. 3, pages 169-174, July 1980.  RWTH, Aachen,
Germany.
Source Text
acoustic variables measurement, aircraft, jet propelledKeyword Text
A mobile measuring system is described which makes possible the direction
location of  infrasound.  It operates by the use of three microphones, one at
each corner of an  equilateral triangle, whose output voltages, after PCM
modulation, are recorded with a  simple single-track magnetic tape recorder.
The results are evaluated in the laboratory.   The usefulness of the system
was tested by direction-finding of aircraft through their  infrasonic emission.
These measurements were carried out in the immediate  neighborhood of an






A least squares technique for calibrating a two-channel monopulse
direction finding system
Title Text
Ferguson, D. R.and Lenander, C. J.Author Text
Presented at Summer Computer Simulation Conference, Toronto, Canada,
July 16-18, 1979. Proceedings published by AFIPS Press, Montvale, N.J.,
pages 366-373, 1980.  Author Ferguson's Association:  Boeing Computer
Services, Inc., Seattle, Wash.; Author Lenander's Association:  Aerospace
Corp., El Segundo, Calif.
Source Text
calibrating, least squares method, monopulse radar,
radio direction finders, eigenvalues, error  analysis,
matrices (mathematics), radar antennas
Keyword Text
A technique is presented for the computation of the effects of nonideal
elements in the hybrid  circuits associated with a two channel monopulse
system.  Use of antenna range data for the  three log amplifier output voltages
as a function of the test probe position permits the estimation  of the relative
gains and phase shifts which are introduced by each hybrid circuit element.
The  calculated parameters are interpreted as deviations from the nominal
design values.  The  relationship between the theoretical unit error grid for the
monopulse system and the real data  which produces a distorted error grid is
investigated through the application of least squares  analysis techniques for
estimating the effects of circuit components.  The use of the eigenvalues  and
eigenvectors of the least squares moment matrix to guide the selection of






The Trident III radiolocation systemTitle Text
Gaudin, J. C., Chantome, M.Author Text
Navigation, Vol. 28, No. 111, pages 355-64; July 1980.Source Text
marine systems, radionavigation, Trident III
radiolocation system, transponder beacons, pulse
trains, decoded, filtered, distance  measurement,
position finding system, marine
Keyword Text
A position-finding system, developed by the Service Hydrographique de la
Marine, is based on the  simultaneous measurement by the interrogating
vessel of its distance from two, three or four exactly  located transponder
beacons.  It uses UDF pulse trains of short duration (.5 mu s).  The returned
pulses, when decoded and filtered, provide a distance measurement which is
unaffected by the speed  of the vessel itself.  The equipment is very compact
being contained in a watertight 6-unit 19 in. rack.   The design and functioning






The Trident III radio position finding systemTitle Text
Gaudin, J. C., Chantome, M.Author Text
Navigation (Paris), Vol. 28, pages 355-364, July 1980.  Authors employed:
Thomson-CSF, Division Equipments Avioniques, Malakoff, Hauts-de-Seine,
France.
Source Text
navigation instruments, radio direction finders,
calculators, ultrahigh frequencies
Keyword Text
The Trident III radio position finding system is based on the precise and
simultaneous  measurement of the distances between an interrogator and
two, three or four responding markers  at perfectly determined geodesic
points.  Attention is given to the pulse duration (0.35 to 0.5  microsec) and
emission and reception frequencies of the marker and interrogator, as well as
to  the structure of the data and information.  It is noted that when associated
with a programmable  calculator, the system is capable of use as a guiding






Frequency Wavenumber Beamforming by Use of the Two Dimensional
Fourier  Transform.
Title Text
Gray, D. A.Author Text
Technical Report from:  Weapons Systems Research Lab., Adelaide
(Australia).  Report WSRL-0162-TR, 36 pages; July 1980.
Source Text
beam forming, antenna arrays, direction finding, signal
to noise ratio, spatial filtering,  spectrum analysis,
fast fourier transforms, linear arrays, receivers,
distortion, signal  processing, leakage (electrical)
,foreign technology, frequency domain, wave numbers,
NTISDODXA
Keyword Text
The concept of frequency wave number beamforming of a linear array of
equispaced  receivers is reviewed. The frequency wave number spectrum can
be evaluated by using  a two-dimensional Fast Fourier Transform and the
properties of the resulting estimate  of the frequency wave number spectrum
are described. Particular attention is given to  the distortion of the spectral






Test and Evaluation of the AN/URD-10 Direction Finder Operating with a
Modified Antenna Assembly AS-3112/SRD-19
Title Text
Green, Terry C.Author Text
Task Report No. 1, U.S. Navy Contract N00039-79-C-0237, Southwest
Research Institute, San Antonio, Texas, Project No. 16-5659, 11 July 1980.
Source Text
Keyword Text
This report describes the test and evaluation of the AN/URD-10 direction
finder operating with a modified antenna assembly AS-3112/SRD-19.  The
AN/URD-10 is a 225-400 MHz automatic direction finder developed by Probe,
Inc., Sunnyvale, California.  The test and evaluation was conducted by
Southwest Research Institute (SwRI) at their field test facilities and
laboratories in San Antonio, Texas under contract N00039-79-C-0237,
Modifications 004 and  005.  Antenna assembly AS-3112/SRD-19 is part of
antenna group OE-236/SRD-19 which was developed and produced by SwRI.
For the experiment, the actual antenna used for the AN/URD-10 testing is an
STM version of antenna assembly AS-3112/SRD-19 which has a slightly
different configuration from the production model antenna.  This configuration
difference is restricted to the task lamp assembly which is found in the
production model antenna but was not part of the STM antenna.  No
significant effect upon the electromagnetic performance of the two antennas
results from this minor configuration difference.  The primary purpose of the
test and evaluation was to determine the feasibility and the resultant
performance characteristics when operating the AN/URD-10 with a modified
antenna assembly AS-3112/SRD-19 (hereinafter denoted as antenna
assembly).  Since eventually 30 to 35 ships in the U.S. Navy will have an
antenna assembly mounted at the top of the foremast, it is important to
determine, at this stage of development of the AN/URD-10, its capabilities for
operating with the modified DF antenna outputs.  A second motivation for the
test and evaluation was to determine if improved AN/URD-10 DF error
performance was obtained using the 225-400 MHz eight-element dipole
configuration found on the antenna assembly as compared to previously
measured DF error performance using the AN/URD-10 225-400 MHz DF
antenna.  The work described herein includes the following:  (1) Circuit
modifications to the antenna assembly to provide AN/URD-10 RF compatible
outputs and signal test injection.  (2) Evaluation of the modified antenna
assembly for antenna pattern performance to determine effects upon the
AN/SRD-19 RF output circuits.  (3) Preparation of the SwRI field test facilities
and equipment for the AN/URD-10 interface and testing.  (4) Test and
evaluation of the AN/URD-10 over the 225-400 MHz range and over elevation
Abstract Text
angles from 0º to 60º.  (5) Data reduction and transfer of data to IBM
compatible magnetic tape for shipment to Probe, Inc.  The above tasks are
described in detail.  (Abstract taken from author's introduction, technical





Bearing-Only Tracking Algorithms.Title Text
Grindlay, AlexAuthor Text
Final Report:  Naval Research Lab., Washington, DC. Report RN NRL-8421,
18 pages; July 1980.
Source Text
tracking, kalman filtering, triangulation, algorithms,
analytic geometry, matrices  (mathematics) ,moving
average, NTISDODXA
Keyword Text
The problem of tracking emitters, via asynchronous bearing measurements
made at two  remote sites, was addressed. Three algorithms were developed
for this purpose; a  statistical moving average technique, a modified Kalman
filter technique, and an  extended Kalman filter technique. The performances
of the algorithms in several  selected scenarios were compared, with the
preliminary results indicating that the  modified Kalman filter technique is
superior in its ability to rapidly develop a  reasonable track. The extended
Kalman filter technique demonstrated superior tracking  performance once it
had settled down; however, for the cases considered this required  an
unreasonable amount of time. Further investigation is required to assess the
performance of the algorithms against maneuvering targets. The effect of






Aircraft communications and navigationTitle Text
Hagen, W.Author Text
Funkschau, Vol. 52, No. 15, pages 45-8; 18 July 1980.Source Text
aircraft communication, frequency synthesizers,
radionavigation, navigation, automatic direction
finding, radio compasses, 720 channel voice radio
equipment,  frequency synthesizers, VOR equipment,
aircraft communications
Keyword Text
Avionic equipment in Western Germany is surveyed, starting with automatic
direction finding, radio  compasses and VOR (omni-range) equipment.
Practical  examples are quoted.  Finally, 720 channel  voice radio equipment
is surveyed,  based on frequency synthesizers with 25 KHz channel
separation.  It is stated  that the advanced aircraft radio officer's certificate
demands a command of  the  English language and that the intermediate






Unwanted reflections associated with direction finding of UHF Radio
Telephony of ships.
Title Text
Hoering, Hans ChristophAuthor Text
Rohde & Schwarz, Munich, Germany. Frequenz, Vol. 34, No. 7, pages 190-
195,  July 1980.
Source Text
ships, radio equipment, radio direction finding,
spurious signal noise, radio telephone,  noise, radio
interference
Keyword Text
Causes of direction finding (DF) errors are described by consideration of the
loci of  constant reflected/direct signal ratio for spherical and plane reflectors,
and the field  strength distribution in terms of amplitude and phase local to the
DF antenna.  When  finding the direction of ships by using their VHF voice
transmissions, if the area around  the DF antenna is relatively free of
reflections, one may expect low reflected signal  levels and low values of
azimuth difference between the wanted and reflected signals at  the DF
antenna, and thus only small DF errors.  But if these errors have to be
significantly reduced by designing the antenna to have a larger base width,






Unwanted reflections when direction-finding ships by their VHF voice
transmissions
Title Text
Horing, H. C.Author Text
Rohde & Schwarz, Munchen, West Germany. Frequenz, Vol. 34, No. 7,
pages 190-5; July 1980.
Source Text
radio direction-finding, reflector antennas, ships,
voice communication, ships, VHF voice transmissions, DF
errors, reflectors, field strength distribution,
amplitude, phase,  radio direction finding, direction
finding antennas
Keyword Text
The causes of DF errors are described by consideration of the loci of constant
reflected/direct signal  ratio for spherical and plane reflectors, and the field
strength distribution in terms of amplitude and  phase local to the DF
antenna.  When finding the direction of ships by using their VHF voice
transmissions, if the area around the DF antenna is relatively free of
reflections low reflected signal  levels and low values of azimuth difference
between the wanted and reflected signals are expected  at the DF antenna,
and thus only small DF errors.  But if these errors have to be significantly
reduced  by designing the antenna to have a larger base width, this width will






Search and Rescue Methods and Equipment. 1964-June, 1980 (A
Bibliography with  Abstracts).  NOTE Rept. for 1964-Jun 80
Title Text
Kenton, EdithAuthor Text
National Technical Information Service, Springfield, VA. 269 pages; July 1980.Source Text
bibliographies, search and rescue, air sea rescues,
rescue operations, rescue equipment, searching,
detection, radio beacons, rescue beacons, crash locator
beacons, sea markers,  helicopters, coast guard,
aviation safety, rescue systems, computerized
simulation,  communication satellites, relay
satellites, transmitter receivers, direction finding,
distress  signals, search radar, downed aircraft,
survival kits, loran, omega navigation,  navigational
aids, crash rescue boats, survival equipment, life
rafts, flying drift search tactics, sprint drift search
tactics, sea loiter aircraft, sea sitting aircraft,
loran c navigation systems, NTISNTISN
Keyword Text
Reports dealing with maritime and aviation search and rescue are presented.
Studies are  included on search and rescue planning, locating equipment,
rescue beacons,  communication devices, specialized aircraft and their
components, and searching  strategies. Underwater rescue and survival are
excluded. (This updated bibliography  contains 262 abstracts, 30 of which are






Detection of Trapped Miner Electromagnetic Signals Above Coal Mines.
 NOTE Open  File Report. (Final) May 78-Jul 80
Title Text
Lagace, Robert L., Dobbie, James M., Hawes, William S.Author Text
Final Report:  Little (Arthur D.) Inc., Cambridge, MA.  Bureau of Mines,
Washington, DC. Report  BUMINES-OFR-99-82, 281 pages; July 1980.
Source Text
personnel detection, radio direction finders, rescue
systems, mines (excavation), radio  transmission,
extremely low radio frequencies, probability theory
,through the earth transmission, NTISDIBM
Keyword Text
This report assesses the expected detectability, on the surface above mines,
of  electromagnetic signals produced in the 630-to 3,030-Hz frequency band
by a rescue  transmitter activated by miners trapped underground. The
assessment is based on a  statistical analysis of experimental signal and
noise data taken at coal mine sites  distributed over the U.S. underground
coalfields. Regression analyses are performed to  characterize the signal
transmission behavior of over-burdens as a function of depth and  frequency.
The predicted signal behavior is then combined with experimentally based
distributions of the background noise, and aural detection characteristics of
signals in  noise, to generate curves of the expected probability of detection
for trapped miner signals  versus overburden depth and operating frequency.
The implications of the results and  associated recommendations are
presented regarding the detectability of trapped miners,  sensitivity analyses
and confirmatory tests, and operational utilization considerations for  the






Field Evaluation of the ANS-2000 Land Navigation System.Title Text
Little, L. J.Author Text
Technical Report from:  Army Missile Command, Redstone Arsenal, AL.
Guidance and Control Directorate. Shared Bibliographic Input Experiment,
Report DRSMI/RG-80-23-TR-AD-E950 039, 37 pages; July 1980.
Source Text
ANS-2000 land navigation system, land navigation, two
degrees of freedom,  NTISDODXA
Keyword Text
This document contains the results of a field evaluation of the Singer-Kearfott
ANS-2000 Land Navigator System performed by the Guidance and Control
Directorate  at Redstone Arsenal, AL. The overall performance of the system
indicates an absolute  accuracy of .19% of the distance traveled and a
gyrocompassing repeatability of 1 mil.  DE   navigation| inertial navigation|
field tests| gyro compasses| coordinates| distance  measuring equipment|







Happy landings.  NBS develops standard for instrument landing systemsTitle Text
McGehan, F.Author Text
NBS Boulder Program Information Office, Boulder, CO. Dimensions NBS, Vol.
64, No. 5, pages 11-15; July 1980.
Source Text
aircraft instrumentation, radio direction-finding,
instrument landing systems, measurement system, NBS
standard
Keyword Text
Gives a historical review of instrument landing systems up to the present day







A comparison of electronic navigation systemsTitle Text
Mill, G.Author Text
Funkschau, Vol. 52, No. 14, pages 66-8; 4 July 1980.Source Text
radio navigation, applicability, errors, cost, current
consumption, direction finding, hyperbolic navigation
systems,  Decca system, ORANGE systems, satellite
system, Doppler effect, satellite, LORAN C navigation
system
Keyword Text
Provides a table giving the applicability, errors, cost and current consumption
of the following  navigation systems:  the oldest system of direction finding
depending on the fact that a receiver  antenna gives a zero reading when at
right angles to the transmitter beam (a system which was little  used on ships
because of the large antenna required), the hyperbolic navigation systems
which  include the Decca system and the LORAN-C and ORANGE systems
and finally, the satellite system  which obtains its hyperbolic lines of equal
difference in propagation times by the Doppler effect of  signals transmitted at
a constant frequency from the satellite which also transmits its instantaneous
 position.  In conclusion a three dimensional navigation system is mentioned
of such an accuracy that  changes of a meter can be detected in the surface






Mapping polar vegetation at Spitsbergen by use of LandsatTitle Text
Odegaard, H. A.; Ottesen, R.; Oritsland, N.Author Text
Presented at 14th Congress, International Society for Photogrammetry,
Hamburg, West Germany, July 13-25, 1980.  Published in International
Archives of Photogrammetry, Volume 23, Part B 8, Commission 7, pages 723-
733, 1980.  (A81-34558 15-43)  Published by Committee of the International
Congress for Photogrammetry, Hamburg, West Germany, 1980.  Authors'
Association:  IBM, Oslo, Norway; Norsk Polarinstitutt, Oslo, Norway
Source Text
photomapping, polar regions, Spitsbergen (Norway),
vegetation, animals, image enhancement,  imaging








Four Years of Low Altitude Sea Ice Broadband Backscatter
Measurements.
Title Text
Onstott, R. G., Moore, R. K., Gogineni, S., Delker, C.Author Text
Technical Report from:  Kansas University Center for Research, Inc.,
Lawrence. Remote Sensing Lab.  Report CRINC/RSL-TR-331-21, 34 pages;
July 1980.
Source Text
radar cross sections, sea ice, continuous wave radar,
polar regions, frequency modulation,  measuring
instruments, ground level, multiple operation, angle of
arrival, KU band, cross  polarization, X band,
contrast, L band, thickness, radar, scattering,
frequency, lakes,  helicopters, angles, ice, airborne,
thinness, scatterometers, NTISDODXA
Keyword Text
The ability to use radar to discriminate Arctic Sea ice types has been
investigated using  surface-based and helicopter-borne scatterometer
systems. The surface-based FM/CW  radar operated at 1.5 GHz and at
multiple frequencies in the 8-18 GHz region.  Measurements were made at
angles of 10 degrees to 70 degrees from nadir.  The  helicopter-based radar
operated at the 8-18 GHz frequencies with incidence angles of 0  degrees to
60 degrees. Extensive surface-truth measurements were made at or near the
time of backscatter measurement to describe the physical and electrical
properties of the  polar scene.  Measurements in the 8-18 GHz region verify
the ability to discriminate  multi year, thick first-year, thin first-year, and
pressure-ridged sea ice and lake ice.  The  lowest frequency, 9 GHz, was
found to provide the greatest contrast between these ice  categories, with







Potential accuracy of amplitude and phase direction finding methods in
tracking  goniometers.
Title Text
Rybakov, B. S.Author Text
Radioelektronika, Vol. 23, No. 7, pages 44-47,  July 1980. Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
radar, tracking, goniometersKeyword Text
Based on the general theory of radio direction finding the paper discusses the
accuracy  of locating sources of signals with time and amplitude distortions in






Potential accuracy of direction-finding tracking equipment using
amplitude and phase methods
Title Text
Rybakov, B. S.Author Text
Radioelektronika, Vol. 23, No. 7, pages 44-7. Translation:   Radioelectronics
and Communication Systems; July 1980.  Izvestiya Vysshikh Uchebnykh
Zavedenii.
Source Text
radar measurement, radio direction-finding, tracking
systems, angular determination, phase trackers, radar
measurements, white noise, direction finding, tracking
equipment, amplitude trackers, space time distortion
Keyword Text
The potential accuracy of angular determination of targets by amplitude and
phase trackers is  investigated by methods of a general theory of radar
measurements, for signals with space-time  distortions, in the presence of
white noise.  It is shown that, under otherwise equal conditions, the  bearing-
finding error of an amplitude tracker is smaller than, or the same as, that of a
phase tracker,  for fully correlated signals.  Plots are given for facilitating a
comparison of bearing determination  accuracy of amplitude and phase






Circularly Polarized Measurements of Radar Backscatter from Terrain
and  Snow-Covered Terrain.
Title Text
Stiles, W. H., Ulaby, Fawwaz T., Wilson, E. A., Holtzman, J. C.Author Text
Final Report:  Kansas University Center for Research, Inc., Lawrence.
Remote Sensing Lab. Army Engineer Topographic Labs., Fort Belvoir, VA..
Report  CRINC/RSL-TR-393-2-ETL-O234, 147 pages; July 1980.
Source Text
radar reflections, snow cover, microwave equipment,
angle of arrival, k band,  backscattering,
polarization, measurement, terrain, circular, grasses,
asphalt, ice, polarization (circular), NTISDODXA,
NTISDODA
Keyword Text
This report covers a measurement program to obtain circularly polarized radar
 backscatter coefficient data along with associated ground-truth information
on  snow-covered terrain. Snow-covered grass, asphalt and ice were observed
at selected  frequencies from 8 to 18 GHz for angles of incidence 0 deg
(nadir) and 80 deg. Also  included are some analyses of the effects of






An Investigation of HF Direction-Finding Accuracy on the Churchill-
Ottawa Auroral Zone Path
Title Text
Venier, G. O.Author Text
CRC Technical Note No. 702, Communications Research Center, Department
of Communications, Ottawa, Canada, July 1980.
Source Text
Keyword Text
The CRC HF direction-finding array, consisting of a 1181-meter by 2336-meter
cross, was used to make angle-of-arrival measurements on HF waves
propagated over a 1900 km path from Churchill, Manitoba to Ottawa, in May
1976.  This path is of interest because much of it is in the auroral zone  where
conditions are generally more disturbed than at lower latitudes.  Swept-
frequency transmissions allowed the investigation of the variations in angle of
arrival of individual propagation modes, while fixed-frequency transmissions
permitted a test of two azimuth-estimation schemes.  One of these used a
phase-front planarity test and averaging of azimuths over relatively frequent
samples, while the other was based on the separation of modes by Doppler
processing.  The former technique was found to provide slightly better
accuracy than the latter on this path, and both compared well in accuracy
with estimates from separated modes using swept-frequency data.  (Author's






An Investigation of HF Direction-Finding Accuracy on the Frobisher Bay-
Ottawa Auroral Zone Path
Title Text
Vernier, G. O.Author Text
CRC Technical Note No. 703, Communications Research Center, Department
of Communications, Ottawa, Canada, July 1980.
Source Text
Keyword Text
The CRC HF direction-finding array, consisting of a 1181-meter by 236-meter
cross, was used to make angle-of-arrival measurements of waves transmitted
over a 2100 km path whose mid point was near the center of the auroral zone.
 Swept-frequency transmissions allowed the investigation of the angle
variations of individual propagation modes, and fixed-frequency transmissions
permitted the measurement of Doppler shifts as well as the sampling of the
phase fronts at relatively high rates.  E-mode propagation over this path
appeared to be entirely of the sporadic variety, but still provided good azimuth
accuracy with a median RMS error from the great circle direction around 0.4
degrees for the single-hop case.   On the F mode, spreading in range
occurred a significant percentage of the time in contrast to experience with
lower-latitude paths.  This spreading was accompanied by large departures in
angle of arrival for this mode from the great circle direction.  Two azimuth-
estimation techniques were tested on the fixed-frequency data.  One used a
phase-front planarity test and averaging over relatively frequent samples while
the other was based on the separation of modes by Doppler processing.  The
former technique was found to provide slightly better results than the latter on
these data, and its accuracy was, in most cases, close to that which could
be obtained from the best mode when separated using swept frequency data.






A simple Adcock-direction-finding system by means of keying crossed
loop antennas, not  affected by polarization
Title Text
Waechtler, M.Author Text
Archiv fur Elektronik und Uebertragungstechnik, Vol. 34, page 339, July-
August 1980.
Source Text
antenna arrays, loop antennas, polarized
electromagnetic radiation, radio direction finders,







An automatic amateur radio direction finder with Doppler effectTitle Text
Zopp, G.Author Text
Funkschau, Vol. 52, No. 15, pages 79-81; 18 July 1980.Source Text
Doppler effect, radio direction-finding, automatic
amateur radio direction finder, static antennas, CMOS
integrated circuits, PIN diodes, resolution
Keyword Text
Multiple static antennas are employed and the logic is based on CMOS
integrated circuits.  Switching  between the antenna elements is by PIN







An automatic direction finder using the Doppler effect.  ITitle Text
Zopp, G.Author Text
Funkschau, Vol. 52, No. 14, pages 91-3; 4 July 1980.Source Text
Doppler effect, radio direction-finding, automatic
direction finder, generator, frequency divider,
evaluator, LED display
Keyword Text
Deals with the construction of automatic direction finder.  The author
discusses the generator and  frequency divider units.  The evaluator and LED






Electronic Warfare in Army Models-A Survey.Title Text
Bustillos, Jr., Herbert P., Kunselman, Paul., Clark, John B.Author Text
Technical Report from:  Army TRADOC Systems Analysis Activity, White
Sands Missile Range, NM.  Report TRASANA-TR-7-79, 203 pages; August
1980.
Source Text
electronic warfare, computerized simulation, literature
surveys, military applications, war  games,
battlefields, accuracy, jamming, radar scanning, user
needs, tables (data), high  level languages, direction
finding, NTISDODXA
Keyword Text
This survey report presents and synopsizes those models which have been
identified as  having the capability of representing electronic warfare. The effort
covers most, if not  all Army models and what is considered a good cross-
section of Air Force models that  play electronic warfare. All models and
simulations are listed alphabetically and indexed  by title, purpose,







Fast fluctuations in the arrival bearing of magnetospherically
propagating signals from the Siple,  Antarctica, VLF transmitter
Title Text
Carpenter, D. L.Author Text
Journal of Geophysical Research, Vol. 85, No. A8, pages 4157-66; 1 August
1980.  Radioscience Lab., Stanford University, Stanford, CA.
Source Text
magnetospheric electromagnetic wave propagation,
radiowave propagation, arrival bearing,
magnetospherically propagating signals, Siple,
Antarctica, VLF transmitter, conjugate  station,
Roberval, Quebec, Canada, tracking receiver/direction
finder, whistlers, multipath Siple  signals,
magnetospheric ducts, ionosphere
Keyword Text
Signals propagating from the Siple, Antarctica, VLF transmitter to the
conjugate station at Roberval  Quebec, Canada (L approximately 4.2), are
generally multipath in nature.  From previously reported  initial observations at
Roberval with a tracking receiver/direction finder (TR/DF) it was found that  the
directional properties of the received signals were stable for only minutes at a
time, compared to  the tens of minutes that had been expected from earlier
dispersion analyses of whistlers.  This effect  was further investigated in the
present study of TR/DF observations of multipath Siple signals in  1977.
Small-scale (Delta theta approximately 10 degrees -20 degrees) fluctuations
have been  observed on a time scale of several minutes in the arrival bearing
of signals from a particular path.   These fluctuations may be due to a
temporal modulation of propagation conditions between the  "ends" of






Moving Target Location Errors for Ground Vehicles.Title Text
Chernick, Julian A.Author Text
Technical Report from:  Army Materiel Systems Analysis Activity, Aberdeen
Proving Ground, MD.  Report AMSAA-TR-309, 41 pages; August 1980.
Source Text
moving target indicators, error analysis, mathematical
models, laser target interactions,  ground vehicles,
target position indicators, orthogonality, data bases,
direction finding,  mean, velocity, mathematical
prediction, indirect fire, position (location), tables
(data) ,NTISDODXA
Keyword Text
This report documents AMSAA's current methodology and data base for
estimating the  target location errors associated with moving ground vehicles.
Starting from basic  principles, the equations for the heading and cross-
heading components of the moving  target location error are derived.
Reviewing the available data provides estimates for the  parameters of the
problem. The speed variability error component is found to increase  with the
mean target speed while the direction errors are found to decrease as the
mean  speed increases. The target location error, and its two orthogonal






A real-time direction finding device for determining the bearing to the
underwater sounds of Southern  Right Whales, Eubalaena australis
Title Text
Clark, C. W.Author Text
Journal of the Acoustical Society of America, Vol. 68, No. 2, pages 508-11;
August 1980.  Department of Neurobiology & Behavior, State University of
New York, Stony Brook, NY.
Source Text
biocommunications, underwater sound, direction finding
device, bearing, underwater sounds, Southern Right
Whales, whales, phase  difference, real time device, 2D
hydrophone array
Keyword Text
The correlation of sounds with behavior in groups of free-ranging whales has
been restricted by the  difficulty of determining which animal made the sound.
 A real-time device was designed and built  to directionalize on the underwater
sounds of Southern Right Whales, Eubalaena australis.  The  device
measures the phase difference between the signals from a two-dimensional
hydrophone array  and calculates a bearing to the sound source.  Results of
field calibration tests demonstrated that the  system could reliably
directionalize on right whale sounds with a resolution of +or-12 degrees






Turbulence investigation at small scale by angle-of-arrival fluctuations of
a laser beam
Title Text
Consortini, A., Pandolfini, P., Romanelli, C., Vanni, R.Author Text
Optica Acta, Vol. 27, No. 8, pages 1221-8; August 1980.  Istituto di Ricerca
sulle Onde Elettromagnetiche, CNR, Firenze, Italy.
Source Text
measurement by laser beam, refractive index,
turbulence, small scale, refractive index, turbulent
medium, inner scale, turbulence investigation, angle of
arrival  laser beam fluctuations, structure function
shape, power spectrum shape
Keyword Text
The possibility is investigated of deriving information on the shape of the
structure function of the  refractive index of a turbulent medium at small
scales (or, which amounts to the same thing, on the  shape of the power
spectrum at a high-wave number) from measurements of angle-of-arrival
fluctuations of an optical wave propagated through it.  As a result, a method is






New concept for the phase center problem.Title Text
Greving, GerhardAuthor Text
Presented at URSI Sump on Electromagnetic Waves, Munich, Germany,
August 26-29 1980.  Published by URSI, pages 223A/1-A/4, 1980.  Author's
Association:  RUTH, Achene, Germany.
Source Text
antennasKeyword Text
The phase center is determined indirectly by locating an apparent energy
source which  is identical with the phase center in two-dimensional fields.  All
radiation fields are  nearly two-dimensional in some distance, at least locally,
where the orthogonality  between the Poynting-vector and the phase fronts
holds approximately.  The presented  numerical realization is similar to ray
tracing and direction finding techniques.  Some  results are presented and
discussed for dipoles and particularly for the conical and flat  log-spiral






Moving target lock-in by direction-finding and stabilization systems.Title Text
Grigor'ev, V. V., Korov'yakov, A. N., Ushakov, A. V.Author Text
Priborostroenie, Vol. 23, No. 8, pages 17-21, August 1980.  Leningrad Inst of
Precis Mech & Opt, USSR, Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
multivariable control systems, stability, radar trackingKeyword Text
The paper determines sufficient requirements for moving target lock-in by a
multidimensional direction-finding and stabilizing system with limited aperture,
which  are formulated as a set of paths selected out of the finite domain of






Calculation and measurement of electric field strength for airborne
antennas in the  LF/MF range.
Title Text
Luebbers, Raymond J. and Bash, JerryAuthor Text
Presented at International URSI Symposium on Electromagnetic Waves,
Munich, Germany, August 26-29, 1980.  Published by URSI, pages 334A/1-
A/4, 1980.  Authors' Association:  Ohio University, Athens, Ohio.
Source Text
antennasKeyword Text
In order to make airborne field strength measurements, a calibration
technique developed  at the United States National Bureau of Standards was
modified and used to calibrate in  absolute field strength the loop antenna and
associated receiving system for the Automatic  Direction Finding equipment
for three different aircraft types ranging from small  single-engine aircraft to a
twin-engine DC-3.  These calibrated receiving systems were  then flown at a
variety of altitudes over various types of terrain, and field strengths for  signals
in the desired frequency range were measured.  Subsequently, the Effective
Radiated Power of the transmitting stations was measured, and from this and
the aircraft  position data the field strength at the aircraft location were
calculated using an  appropriate computer model.  Comparisons between the
calculated and measured results  are given.  Agreement to within just a few






Adaptive Antenna Control (AAC) Program.  NOTE Final rept. Jun 78-Mar
80
Title Text
Monsen, Peter, Parl, SteenAuthor Text
Final Report:  Signatron, Inc., Lexington, MA. Report A212-CSA-76-8085-F,
159 pages; August 1980.
Source Text
directional antennas, adaptive control systems,
tropospheric scatter communications,  angle of arrival,
diversity reception, coupling (interaction), seam
steering, mathematical  models, refractive index, S
band, L band, C band, communication and radio systems,
errors, modems, broadband, trade off analyses, adaptive
antenna control, strategic communications, feed horns,
NTISDODXA
Keyword Text
A theoretical and empirical investigation of angle diversity for application on
Defense  Communications System (DCS) tropospheric scatter
communication links has been  completed. The major results are: (1)
Development of a new propagation prediction  model applicable at frequencies
up to 5 GHz. (2) Development of a modem prediction  model for calculating
the bit error rate and fade outage on a fading multipath channel  for the MD-
918/GRC modem. (3) A trade-off analysis to determine the optimum angle
diversity system. (4) Design and development of a 4.4-5.0 GHz (C-Band)
angle  diversity feedhorn which gives a beam separation within about 1/2 dB of
optimum. (5)  Theoretical and empirical evidence that angle diversity has a
performance advantage  over frequency diversity. (6) Discovery of reduced
correlation effects in angle diversity  when wideband signals are employed. (7)
Development of a methodology and a  statistical base for development of






Polarization errors on direction finding of VLF atmospherics based on
phase-differences among three  spaced stations
Title Text
Nishino, M., Kashiwagi M., Iwai, A.Author Text
Transactions of the Institute of Electronics and Communication Engineers of
Japan, Section E, (English), Vol. E63, No. 8, pages 612-14; August 1980.
Research Institute of Atmospherics, Nagoya University, Toyokawa, Japan.
Source Text
atmospherics, polarization, radio direction-finding,
radiowave propagation, VLF, 17.4 kHz, 8.7 kHz, radio
direction finding, polarization errors, radiowave
propagation, phase  difference measurement, incident
angles measurement
Keyword Text
A direction finding (DF) method free from polarization errors has been
developed using the  measurement of phase differences of arriving VLP
atmospherics among three space stations.  This  method can also measure
incident angles of VLP atmospherics.  In order to measure the  phase-
difference NDT communication radio wave of 17.4 kHz from Yosami in Japan
is received as  a reference signal at three stations.  The measuring frequency






The Susceptibility of Representative TACAN and DME Equipments to a
Proposed, MLS  L-Band Precision DME Signal Format.   NOTE Interim
rept.
Title Text
Sutton, Stephen J., Chopak, Gary A., Imhof, George W., Smithmyer,
Jack
Author Text
IIT Research Institute, Annapolis, MD.  Electromagnetic Compatibility
Analysis Center, Annapolis, MD-Federal Aviation, Administration,
Washington, DC. Systems Research and Development Service. Report ECAC-
PR-77-031-FAA-RD-80-90, 151 pages; August 1980.
Source Text
tacan, microwave landing systems, direction finding,
range finding, L band, transponders,  acquisition,
interrogators, azimuth ,DME (Distance Measurement
Equipment), NTISDODXA, NTISDOTFAA
Keyword Text
Measured data are presented that show the susceptibility of representative
Tactical Air  Navigation/Distance Measurement Equipments (TACAN/DME) to
the proposed,  Microwave Landing System (MLS) L-Band Precision DME
(PDME) signal format.  The  interrogator data are examined to determine the
most susceptible equipments, and the  desired and undesired signal
relationships that permit range and azimuth acquisition.   Comments are










Funkschau, Vol. 52, No. 16, pages 94-6; 1 August 1980.Source Text
Doppler effect, mobile antennas, antenna, parasol,
portable, FM receiver, radio direction finding
Keyword Text
For pt. II see ibid., vol. 52, no. 15, p. 79 (1980).  Describes the assembly of
the ADAP 1C  components for the antenna onto their circuit boards and
provides test instructions, discusses various  methods by which an amateur
can construct an antenna, describes a parasol specially constructed by  the
author for his portable antenna with the antenna switch attached to the
mechanism for opening  the parasol.  Instructions are given for connecting all






Fluctuations of amplitude, intensity, phase, angle of arrival, and
direction of propagation of  millimeter waves in the turbulent
atmosphere  (Translated from:  FLUKTUATISII AMPLITUDY,
INTENSIVNOSTI, FAZY, UGLA PRIKHODA I NAPRAVLENIIA
RASPROSTRANENIIA MILLEMETROVYKY VOLN V TURBULENTNOI
ATMOSFERE)
Title Text
Andreev, G. A.; Golunov, V. A.; Zakharov, A. S.; Khokhlov, G. I.Author Text
Proceedings of the Fifth International Wroclaw Symposium and Exhibition,
Wroclaw, Poland, September 17-19, 1980. Proceedings published in
Electromagnetic compatibility, Part 1, pages 437-446, 1980, Wroclaw,
wydawnictwo Politechniki Wroclawskiej.  (A82-34751 16-32)  (AIAA Technical
Library)  Authors' Association:  Akademiia Nauk SSSR, Institut Radiotekhniki
i Elektroniki, Moscow, USSR
Source Text
atmospheric turbulence, microwave transmission,
millimeter waves, turbulence effects, amplitudes,
channels (data transmission), electromagnetic
compatibility, fluctuation theory, phase deviation
Keyword Text
Theoretical and experimental results are presented on the propagation of
millimeter waves in the  turbulent atmosphere.  Experimental studies were
performed at a wavelength of 2 mm for  horizontal path lengths of 5.6 and 8
km in strong turbulence.  Fluctuations of such fundamental  parameters as
amplitude, intensity, phase, angle of arrival, and direction of propagation were
obtained, data which are useful for estimating the electromagnetic
compatibility of  millimeter-wave communication channels in strong






Long Range Listening System.  NOTE Patent (PT)Title Text
Ellingson, Herman E.Author Text
Patent:  Department of the Navy, Washington, DC.  Report PAT-APPL-568
681-Patent-4 223 31, 7 pages; September 1980.
Source Text
patents, direction finding, acoustic arrays, clipper
circuits, ambient noise, correlation  techniques, long
range (distance), transmitting, inventions, vibration,
sources, sound ,PAT-CL-343-112, linear arrays, NTISGPN
Keyword Text
The present invention relates to a system for locating and determining the
range to a  source of vibration. More particularly, this invention relates to a
method and apparatus  using correlation techniques in determining the
direction and range of a source of  sound. Previous devices for determining
the direction and distance to a source sound  or for locating objects have
been of several types. In general, such previous devices  have been
characterized by the use of triangulation techniques for determining the
direction and range to objects or to sources of sound. Also most of the prior
art devices  are amplitude sensitive and are therefore unable to distinguish the
desired signal from  local and ambient noise. Many of the prior art devices of
this type also have  disadvantages resulting from the distortions introduced
into transmission of the vibration  from the desired source by thermal and
other discontinuities in the transmitting medium.  The present invention avoids
these difficulties by utilizing the correlation of the  polarities of the vibrations






Model Error and the Direction-Finder ProblemTitle Text
Houston, R. S. and Nelson, J.Author Text




The error introduced into many direction finder (DF) algorithms by the use of
projections is discussed.  Upper bounds for this error are calculated and
formulas for calculating these bounds are extended to the case of
nonconformal transformations.  (Authors' abstract, formal literature, English






Model error and the direction-finder problemTitle Text
Houston, R. S., Nelson, J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-16, No.
5, pages 729-32; September 1980.
Source Text
error analysis, radio direction-finding, projections,
nonconformal transformations, direction finder
algorithms, model error
Keyword Text
The error introduced into many direction-finder (DF) algorithms by the use of
projections is  discussed.   Upper bounds for this error are calculated and







A Method of Reducing Bearing Errors in Horizontal Linear Hydrophone
Arrays in  Shallow Water
Title Text
Klemm, RichardAuthor Text
SACLANT ASW Research Centre, La Spezia (Italy). Report SACLANTCEN-
SR-40, 35 pages; September 1980.
Source Text
underwater sound signals, direction finding, acoustic
arrays, linear arrays, hydrophones,  error analysis,
accuracy, matrices (mathematics), covariance, shallow
water, foreign technology, NATO furnished, normal mode
theory, maximum entropy method,  toeplitz matrices,
NTISDODXA
Keyword Text
Bearing estimation by means of a horizontal acoustic line array is degraded
seriously  by the multiple effect caused by dispersion of the field in normal
modes. Error-free  bearing estimates can be achieved only by means of
generalized power estimators that  take into account the spatial statistics
(i.e. the covariance matrix) as a priori information  about the medium. This a
priori information is unknown in reality. It has to be  substituted either by
running a modeling program (e.g. normal mode) or by  measurements using a
test source. Measurements, however, have to be carried out for  all bearings
of interest. A method is suggested that uses only one test source at one
known direction. The estimated test covariance function is used to calculate a
 beamformer matrix that can be steered in bearing. Theoretical investigations






Lightning direction-finding systems for forest fire detectionTitle Text
Krider, E. P., Noggle, R. C., Pifer, A. E., Vance, D. L.Author Text
Bulletin of the American Meteorological Society, Vol. 61, No. 9, pages 980-6;
September 1980.  Institute of Atmospheric Physics, University of Arizona,
Tucson, AZ.
Source Text
atmospheric techniques, fires, geophysical techniques,
lightning, remote sensing, direction-finding, forest
fire detection, magnetic direction-finding, United
States, Alaska, cloud-to-ground, lightning
Keyword Text
Extensive networks of magnetic direction-finding (DF) stations have been
installed throughout the  western United States and Alaska to facilitate early
detection of lightning-caused fires.  Each station  contains a new wideband
direction-finder that responds primarily to cloud-to-ground lightning and
discriminates against cloud discharges and background noise.  Good angle
accuracy is obtained by  measuring the lightning direction at just the time the
return-stroke electromagnetic field reaches its  initial peak.  Lightning
locations are calculated from the intersections of direction vectors and/or from







Evaluation of an Available Gyrocompassing Land Navigator to Provide
an Artillery  Shoot and Move Capability.
Title Text
Mack, Bernard A., Larkin, Richard G., Pinto, Robert P.Author Text
Final Report:  Army Armament Research and Development Command, Dover,
NJ. Fire Control and, Small Caliber Weapon Systems Lab. Shared
Bibliographic Input Experiment, Report  ARSCD-MR-80002-AD-E400 479, 60
pages; September 1980.
Source Text
gyro compasses, position finding, navigation, terrain,
azimuth, fire control systems, aiming, firing tests
(ordnance), pulse generators, surface targets,
direction finding, self  propelled, navigators, M-109
howitzers, ANS-2000 land navigators, M-113 armored
personnel carriers,  155-mm howitzers, UMT (universal
transverse Mercator), NTISDODXA
Keyword Text
Results are documented of a limited test conducted to demonstrate the
capability of  Gyro Technology to support weapon positioning and pointing
requirements to provide  a real time shoot and move capability. Such a
system eliminates the need to shoot from  presurveyed position and, for the
first time would allow for the conduct of accurate  hasty emplacements, roving
guns, dispersed artillery, and so on. A method is presented  for providing the
Artilleryman with continuously updated Universal Transverse  Mercator (UTM)
position coordinates. It also provides the capability for laying a  weapon on a
preferred azimuth in essentially zero time. Following the laying procedure,
the existing on carriage fire control (panel and quadrant) may then be used to
lay on  subsequent targets. The system used to demonstrate this capability
was the Singer  Kearfott ANS 2000 land navigator. The evaluation was
conducted in both an  M109A1155 mm self-propelled howitzer, and an M113
armored personnel carrier.  Results obtained are extremely encouraging and







Null Steering Antenna.Title Text
Manner, Gene R., March and, NathanAuthor Text
Patent:  Department of the Army, Washington, DC.   Report PAT-APL-904
366-Patent-4 225 870, 12 pages; September 1980.
Source Text
patents, steerable antennas, suppressors, radio
frequency interference, angle of arrival,  phased
arrays, nulls (amplitude), quality, PAT-CL-343-854-
NTISGPA
Keyword Text
Where there is a difference in the angle of arrival between desired incoming
signals and  interfering signals, the reception of the desired signals is
maximized by the creation of  nulls in the direction of the interfering signals. A
high quality receiving (or transmitting)  beam is formed by a one-time
calculation of the proper phase or amplitude adjustment  required to create a
null in the direction of each interfering signal.  The antennae are then






Direction Finding from Arterials to Destinations.Title Text
no authorAuthor Text
Final Report:  Transportation Research Board, Washington, DC. Federal
Highway Administration, Washington, DC., American Association of State,
Highway and Transportation Officials, Washington, DC. Report
TRB/NCHRP/SYN-71-ISBN-0-309-03031-5, 58 pages; September 1980.
Source Text
highway transportation, information systems, polices,
standards, regulations, legislation,  motor vehicle
operators, attitudes, telephone systems, radio
communication, direction  finding, vehicular traffic
control, traffic engineering, traffic signs, human
factors, IMIS systems, integrated motorist information
systems,  citizens band radio, changeable message
signs, NTISNASTRB, NTISDOTFHA
Keyword Text
The synthesis will be of special interest and usefulness to highway engineers
and others  who seek information on methods employed to aid motorists in
finding the way to  desired destinations after exiting from the arterial network.
Examples of relevant federal  and state standards and regulations are
included in this report. Highway agencies have  developed various procedures
to assist motorists in finding the way from arterial  highways to destinations in
unfamiliar areas. The report documents the range of  technical, legal, political,
social, and environmental factors affecting the development  of information






A new ship direction finderTitle Text
no authorAuthor Text
Sdelovaci Technika, Vol. 28, No. 9, pages 347-8; September 1980.Source Text
directive antennas, radio direction-finding, ships,
ship direction finder, DF 770 direction finding system,
loop antennas, superheterodyne receiver, TTL  logic
synthesizer
Keyword Text
After a general account of the historical development of ship direction finders
with particular  emphasis on the Bellini-Tosi system used since 1907, the DF
770 direction finding system developed  by International Marine Co. Ltd.
(IMRC) is described.  The system makes use of air-type loop  antennas with
direction capabilities in the 200 to 599 kHz and 2100 to 2199 kHz bands.  The
receiver  is of the superheterodyne type, with only one frequency transposition
at the 10.7 MHz IF.  For the  interconnection of the crossed loops with the
excitation coils of the goniometer, coaxial cables are  used.  The IF amplifier
is of the four-stage type, while the synthesizer is of the classical design






Monopulse receiver poses difficult design challengesTitle Text
Stone, T. W.Author Text
RHG Electronics Labs. Inc., Deer Park, NY. MSN Microwave Systems News,
Vol. 10, No. 9, pages 109-10, 113-14; September 1980.
Source Text
radar receivers, emitting target, servo system, dynamic
range, sensitivity, gain matching, monopulse radar
receivers,  phase matching, RFI, direction finding
Keyword Text
For pt. I see ibid., vol. 10, no. 8, p. 53 (1980).  Monopulse receivers pose an
important and difficult  challenge to the radar receiver designer.  A monopulse
radar system is a direction-finding system in  which an antenna array is
pointed at an emitting target by a servo system using a special receiver.   The
system operates by comparing the outputs of several antennas or antenna
patterns.  The receiver  is the heart of the system and usually the greatest
source of system error.  Some of the basic design  challenges for the
monopulse receiver include:  dynamic range, sensitivity, phase and gain
matching  and interference.  Trade-offs faced in meeting these goals can be







Tropospheric microwave propagation - an X-band diagnostic systemTitle Text
Webster, A. R., Ueno, I.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-28, No. 5, pages
693-9; September 1980.  Center for Radio Science, University of Western
Ontario, London, Ontario, Canada.
Source Text
electromagnetic wave interferometry, microwave links,
radiowave propagation, tropospheric  electromagnetic
wave propagation, X-band diagnostic system, multipath
delay times, frequency sweeping, angle of arrival,
fading,  microwave links, tropospheric microwave
propagation, interferometer techniques
Keyword Text
A microwave system for direct measurement of angles of arrival and multipath
delay times is  described.  Based on the utilization of interferometer and very
wide frequency sweeping (1-GHz  range) techniques, high accuracy
measurements on these parameters are possible.  Some  experimental
results are presented which suggest that movements in the angle of arrival of
a single  ray path (as opposed to multipath) may be responsible for much of








Compton, Jr, R. T.Author Text
Ohio State University, Columbus ElectroScience Lab.  Report ESL-712684-4,
31 pages; October 1980.
Source Text
antenna arrays, adaptive systems, suppressors, signal
to noise ratio, sensitivity, signals,  ellipses,
electromagnetism, interference, polarization, arrays,
SINR (Signal to Interference Plus Noise Ratio), angle
of arrival, interference rejection,  NTISDODXA
Keyword Text
This paper considers the ability of an LMS adaptive array to adapt to the
electromagnetic  polarization of incoming signals.  An array of two pairs of
crossed dipoles is studied.  A  desired signal and an interference signal are
assumed to arrive from arbitrary directions  with arbitrary elliptical
polarizations.  The output signal-to-interference-plus-noise ratio  (SINR) from






The effect of coherent multipoint signals on a monopulse direction finderTitle Text
Dobykin, V. D.Author Text
Radiotekhnika, Vol. 35, pages 27-29, October 1980.Source Text
coherent electromagnetic radiation, pulsed radiation,
radio direction finders, signal processing,  angular
distribution, antennas, phase deviation, steady state
Keyword Text
The paper determines the antenna orientation of a monopulse tracking
direction finder with  sum-difference processing for the case of steady state
operation under the effect of coherent  signals from several spatial points.
The problem is solved under the condition that all the  sources are located in






Effect of multiple, coherent point-source signals on a monopulse
direction finder
Title Text
Dobykin, V. D.Author Text
Radiotekhnika, Vol. 35, No. 10, pages 27-8.  Translation:
Telecommunications and Radio Engineering, Part 2 (Radio Engineering), Vol.
35, No. 10, pages 79-80; October 1980.
Source Text
radio direction-finding, point-source signals,
monopulse direction finder, antenna, sum-difference
processing
Keyword Text
The orientation of the antenna of a tracking monopulse direction finder with
sum-difference  processing is determined in the steady state when the







Selectable-Mode Microstrip Antenna and Selectable-Mode Microstrip
Antenna Arrays.  NOTE Patent Application
Title Text
Farrar, Frederick 6.Author Text
Patent:  Department of the Army, Washington, DC.  Report PAT-APL-6-198
673, 19 pages; October 1980.
Source Text
patent applications, antenna arrays, antenna radiation
patterns, beam splitting, strip  transmission lines,
direction finding, conformal structures, radiation
patterns, frequency,  radar, projectiles, radiation,
polarization, inventions, homing, antennas, aircraft
,NTISGPA
Keyword Text
This invention relates generally to microstrip antennas and microstrip antenna
arrays and  is particularly directed to microstrip antennas and arrays which
have selectable radiation  patterns at a single frequency. This invention also
provides polarization diversity in these  selectable mode microstrip antennas
and arrays.  This invention is also particularly  directed to selectable made
antennas and arrays that are frequency-agile.  The selectable  mode,
frequency-agility and polarization diversity is achieved in a single microstrip
patch.   The microstrip antennas has been shown to be an excellent radiator
for many applications  requiring thin, inexpensive, conformal antennas which
are rugged and have a low  aerodynamic profile.  However, many uses require
a selectable radiation pattern. To  achieve selectable mode capabilities in
prior art antennas it was necessary to provide more  than one microstrip
patch, which was space and weight inefficient. For example, if it was  desired
to operate as a homing device and selectable mode capability was desired, it
was  necessary to provide alternate radiating patches of different dimensions.
For many  applications, such as direction finding, fuzing, beam splitting, side
lobe cancelling and  low-gain beam steering, it is often highly desirable,
especially when dealing with  projectiles, missiles, aircraft and radar, to have
single conductive patch microstrip  antennas that have the capability of






Polarization considerations in selecting surveillance antennas.Title Text
Hill, JohnAuthor Text
Conference Proceedings:  Mil Electron Def Expo '80, Wiesbaden, Germany,
October 7-9 1980. Watkins-Johnson Co, San Jose, California.  Published by
Interavia, Geneva, Switzerland, pages 505-516, 1980.
Source Text
antennas, military application, surveillance antennasKeyword Text
Antenna polarization, along with gain and directional characteristics, is
important for the  selection of any antenna.  When it is to be used for
surveillance, including direction  finding and polarization identification as well
as signal reception, then polarization  becomes the critical parameter.  Proper
selection of polarization maximizes system  sensitivity and direction finding
accuracy.  The essentials of antenna polarization are  presented and related
to the surveillance mission.  The variety of antennas available to  produce
various polarizations are discussed, and some criteria for antenna polarization






Bimodal Distribution of Atmospherics Associated with Tornadic EventsTitle Text
Johnson, R. L.Author Text
Southwest Research Institute, San Antonio, TX, Journal of Geophysical
Research, Vol.  85, No.  C10, pp 5519-5522
Source Text
Keyword Text
Directionally resolved records of sferic burst counts were acquired from
thunderstorms during April-June 1977.  Three tornadoes were reported, two
being confirmed as hook echoes on National Weather Service radar.  The
sferic burst rates, plotted as a function of 2 min.  intervals, showed a 4-6
minute period of relative inactivity followed by an abrupt enhancement of the
burst rate.  Numerous investigators have reported an enhancement of sferic
activity associated with tornadic storms; however, these results do not
indicate a lull in sferics immediately prior to the enhancement.  The bimodal







Contact RI 400 series - A new generation of tactical radio relay equipmentTitle Text
Lundblad, E.Author Text
Conference Proceedings: Military Electronics Defence Expo '80; Wiesbaden,
West Germany, October 7-9, 1980.   Published by Cointrin, Interavia, Geneva,
Switzerland,S.A., pages 371-378 (A81-31101 1 -04), 1980.  Author employed:
 SRA Communications AB, Spanga, Sweden
Source Text
communication networks, electronic countermeasures,
radio relay systems, reliability  engineering,
transmission efficiency, communication equipment, cost
effectiveness, military  technology, network control,
noise reduction, radio equipment, radio frequency
interference,  switching circuits, voice communication
Keyword Text
The RL 400 series of tactical radio-relay devices, satisfying future
communications capability  and operational reliability requirements in high
electronic countermeasures (ECM) activity  combat environments, is
described.  Characteristics of the systems' keyboard control, order wire,  and
built-in scrambler elements are discussed.  Because RL 400 devices can be
operated at very  low output power without transmission loss, intra-network
interference is reduced and ECM  susceptibility is minimized by preventing






Wave Direction Measured by Four Different SystemsTitle Text
Mattie, Michael G. Hsiao, S. Vincent Evans, Daniel D.Author Text
Jet Propulsion Lab., Pasadena, CA.  Coastal Engineering Research Center,
Fort Belvoir, VA. Report CERC-R-81-5,  9 pages; October 1980.
Source Text
ocean waves, direction finding, synthetic aperture
radar, pressure gages, aerial  photography, radar
images, arrays, reprints, wave spectra, NTISDODXR,
NTISDODA
Keyword Text





New design and technologies for broadband crystal video front end.Title Text
Rosati, R.Author Text
Conference:  Military Microwaves '80, London, England, October 22-24, 1980.
EUREL (Conv of Natl Soc of Electr Eng of West Eur), IEE, London, England;
IERE, London, England; IEEE, Microwave Theory and Tech, New York, NY.
Proceedings published by Microwave Exhibit and Publishers, Sevenoaks,
Kent, England, pages 591-596, 1980.  Author's Association:  Electronica,
Rome, Italy.
Source Text
radar receivers, design, broadband video front ends,
crystals, antennas, radar warning receivers, microwave








The Magneto spheric Echo Box--A Type of Long-Delayed Echo ExplainedTitle Text
Villard, O. G., Muldrew, D. B. and Waxham, F. W., Jr.Author Text
QST, pp. 11-14, October 1980.Source Text
Keyword Text
Radio Amateurs have helped unlock the mystery of LDE signals that have
puzzled scientists for over five decades.  Continued observations, however,
are still needed.  After 52 years, the mystery of one of the two types of long-
delayed echoes (LDEs) reported by radio amateurs has been solved.  The
explanation turns out to be hf-wave trapping in occasionally occurring tubular
Magneto spheric "ducts."  These ducts stretch from northern to southern
hemispheres along the earth's magnetic-field lines.  Thanks to ionospheric-
sounder satellites, the effect is now understood.  In fact, the circumstances
under which 80-meter operators can best access these up-to-60,000-
kilometer-long Magneto spheric echo boxes are set forth in this article.  Radio
amateurs can be proud of the major contribution their reports have made in
solving the problem of "echoes of the first type," which are characterized by
delays of less than 1 second.  Two explanations, based on modern plasma
physics, have recently been published on the second type, which have delays
of more than 1 second.  Recently, Goodacre has published recordings of what
he believes are LDEs with delays between 1.5 and 9 seconds.  Further
reports of echo delays in excess of one second would be extremely helpful.
Because LDEs seem to be so infrequent, both in time and space, amateurs
provide perhaps the best hope of obtaining a meaningful number of reports
against which to test the theories.  (Authors' abstract, formal literature,






Operator training systems/simulatorsTitle Text
Wergeni, G.Author Text
Conference Proceedings:  Military Electronics Defence Expo '8O;
Wiesbaden, West Germany, October 7-9, 1980.  Cointrin, Interavia, Geneva,
Switzerland, S.A., pages 117-139 (A81-31101 13-04), 1980.  Author
employed:  Datasaab AB, Jarfalla, Sweden
Source Text
air defense, air traffic control, air traffic
controllers (personnel), control simulation, fire
control,  pilot training, training simulators, design
analysis, environment simulation, maintainability,
operator performance, radar detection, radio direction
finders, system effectiveness
Keyword Text
The design criteria and operational capabilities of a family of training
simulators for Air  Defence and Air Traffic Control operators are described,
with stress on the tactical flexibility  and the maintainability of the systems.
All training exercises are preprogrammed and define  the position of trainee
controllers and pilots, radar characteristics, direction-finding stations, etc.   It
is also possible to run several simultaneous exercises independently, with full






The bearing error due to the coastal refraction in direction finding of
atmospherics
Title Text
Yamashita, M., Taguchi, K.Author Text
Transactions of the Institute of Electronics and Communication Engineers of
Japan, Section E, (English), Vol. E63, No. 10, page 784; October 1980.
Nagoya City College of Child Education, Owari-Asahi, Japan.
Source Text
atmospheric techniques, atmospherics, bearing error,
coastal refraction, direction finding, atmospherics,
ionospheric model
Keyword Text
Summary form only given, as follows.  In order to locate the atmospheric
origin, direction finding  must be used.  The arrival direction of atmospherics is
normally disturbed by various types of errors.   Using a simple ionospheric
model, the bearing error due to the coastal refraction is calculated at 10  kHz
and 500 Hz.  It is found that the refraction errors at 10 kHz have positive or
negative values  according to the propagation distances over the sea and the
land, while those at 500 Hz are positive.   The errors for both frequencies





November - DecemberMonth Text
COMSTAR and CTS angle-of-arrival measurementsTitle Text
Baxter, R. A., Devasirvatham, D. M. J., Kwan, B. W., Hodge, D. B.Author Text
Annales des Telecommunications, Vol. 35, No. 11-12, pages 479-81;
November - December 1980.  ElectroScience Lab., Ohio State University,
Columbus, Ohio.
Source Text
radiowave propagation, satellite links, COMSTAR, CTS,
angle-of-arrival measurements, 28.56 GHz, earth-space
paths, 11.7 GHz
Keyword Text
Describes angle of arrival measurement made at Columbus, Ohio, USA, on
11.7 and 28.56 GHz  earth-space paths.  These measurements indicate that
the short term deviation of the angle of arrival  exceeds 0.1 degrees for 0.01
percent of the time.  Such a fluctuation would indicate that adverse  effects
may be expected for receiving apertures having diameters on the order of






Automated vehicle locator systems.Title Text
Connell, James P.Author Text
Conference:  4th Joint Meeting MMIJ-AIME., Tokyo, Japan, November 4-8,
1980.  Sponsored by AIME, New York, NY, Mining & Metallurgical Institute of
Japan, Tokyo, Japan.  Published by AIME, New York, NY, Tech Sess B. 2,
pages 17-36, 1980.
Author's Association:  Morrison-Knudsen Co, Boise, Idaho.
Source Text
vehicle locating systems, systems based on navigational
type radiolocation systems, fixed position detectors,
response time and utilization improvement of public
services, dead-reckoning techniques,  radio time-of-
arrival technique, proximity techniques, triangulation







Approximate VLF/LF Waveguide Mode Conversion Model. Computer
Applications:  FASTMC and BUMP.   NOTE Technical Document Oct 79-
Sep 80
Title Text
Ferguson, J. A., Snyder, F. P.Author Text
Naval Ocean Systems Center, San Diego, CA.   Report NOSC/TD-400, 108
pages; November 1980.
Source Text
ionospheric propagation, omega navigation, radio
direction finders, very low frequency,  magnetic
fields, horizontal orientation, electric fields,
vertical orientation, computer  applications,
transmitting, anisotropy, geomagnetism, elevation,
propagation, fortran,  models, night, paths ,NTISDODXA
Keyword Text
This document reviews VLF radio propagation theory, discusses
transequatorial VLF  propagation at night and during day-night transitions, and
presents a VLF propagation  model that includes consideration of
inhomogeneities both in the vertical direction and  along the propagation path.
 The model considers anisotropic effects (caused by the  geomagnetic field).
It is implemented into a FORTRAN computer program called  FASTMC. This
program allows for an arbitrarily oriented and elevated transmitting dipole
antenna from which the vertical or horizontal electric field at an arbitrary





November - DecemberMonth Text
Phase fluctuations of cross-polarized signals at 4 GHz in fine weather on
earth-space paths
Title Text
Furuta, O., Yamada, M.Author Text
Annales des Telecommunications, Vol. 35, No. 11-12, pages 501-6;
November-December 1980.  Research & Development Labs., Kokusai
Denshin Denwa Co. Ltd., Tokyo, Japan.
Source Text
radiowave propagation, satellite links, cross-polarized
signals, 4 GHz, fine weather, earth-space paths, co-
polar amplitude scintillations,  phase fluctuations
Keyword Text
On an earth-space propagation path with the low elevation angle of 10 deg,
the phase between co-  and cross-polar signals occasionally showed rapid
and irregular fluctuations during fine weather.   These fluctuations were
generally significant during the daytime, and were strongly in phase with  the
occurrence of the co-polar amplitude scintillations.  This could be attributed to
the combined  effects of the cross-polar phase pattern of the receiving






A Procedure for Directly Calculating CEP in DF FixingTitle Text
Isley, C. T.Author Text
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-16, no.
6, pp. 867-870, November 1980.
Source Text
Keyword Text
The cumulative probability for a circular error probability (CEP) radius can be
developed as a power series which converges efficiently for cases of practical
interest and is suitable for numerical solution with simple iteration methods.
The procedure can be applied with equal facility to circles of arbitrary







A procedure for directly calculating CEP in DF fixingTitle Text
Isley, C. T.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-16, No.
6, pages 867-70; November 1980.  Dalmo Victor Operations, Bell Aerospace
Textron, Belmont, CA.
Source Text
radio direction-finding, CEP, DF fixing, circular error
probability
Keyword Text
The cumulative probability for a circular error probability (CEP) radius can be
developed as a power  series which converges efficiently for cases of practical
interest and is suitable for numerical solution  with simple iteration methods.







Direction finding of ground wave and sky wave from different azimuthsTitle Text
Lertes, E.Author Text
Fachhochschule Wiesbaden, Russelsheim, West Germany. Archiv fur
Elektronik und Uebertragungstechnik, Vol. 34, No. 11, pages 468-9;
November, 1980.
Source Text
radio direction-finding, radiowave propagation,
azimuths, coherent ground wave, sky wave, direction
finder
Keyword Text
It is shown that the separation of coherent ground wave and sky wave is






Wattson-Watt direction finderTitle Text
Lertes, E.Author Text
Fachhochschule Wiesbaden, West Germany. Nachrichten Elektronik, Vol.
34, No. 11, pages 394-5; November, 1980.
Source Text
radio direction-finding, radio frequency interference,
interference, Watson-Watt direction finder, two wave
incident direction finding, RFI, antenna  diversity,
time diversity
Keyword Text
An essential problem with the present situation of direction finding is the
coherent and incoherent  interference.  The analysis of the critical distance
(interference of the coherent ground wave and sky  wave) with a Watson-Watt
direction finder is especially difficult.  With coherent two-beam situations
elliptical indications appear.  The author discusses the direction finding of the






Direction finding of ground and sky waves from different azimuths.Title Text
Lertes, E.Author Text
Fachhochsch Wiesbaden, Germany.  AEU, Archiv fuer Elektronik und
Uebertragungstechnik:  Electronics and Communication, Vol. 34, No.11,
pages 468-469, November 1980.
Source Text
radio direction findingKeyword Text
An analysis is presented showing that the separation of coherent ground






Emitter location independent of systematic errors in direction findersTitle Text
Mahapatra, P. R.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-16, No.
6, pages 851-5; November 1980.  Department of Aeronautical Engineering,
Indian Institute of Science, Bangalore, India.
Source Text
measurement errors, radio direction-finding, radio
emitter position, mobile direction finder, radio
direction finder, radiolocation
Keyword Text
A scheme is suggested for the passive location of radio emitter position by
using a mobile direction  finder.  The vehicle carrying the direction finder is
made to maneuver such that the apparent direction  of arrival is held constant.
 The resulting trajectory of the vehicle is a logarithmic spiral.  The true
direction of arrival can be obtained by monitoring the parameters of the spiral
trajectory without  using the value of the direction finder reading.  Two specific
algorithms to eliminate direction finder  bias are presented and their sensitivity






Correlation function of a broadband signal with allowance for the
amplitude distribution in the  aperture of a phased array
Title Text
Maksakov, N. F., Sokurenko, V. L.Author Text
Radiotekhnika, Vol. 35, pages 30-33, November 1980.Source Text
amplitude distribution analysis, phased arrays, signal
analysis, wideband communication,  apertures,
correlation, energy spectra
Keyword Text
An analysis is presented of the properties of the correlation function of a
broadband signal in  the cases of uniform, cosine, and triangular amplitude
distributions in the aperture of a phased  array. It is shown that the properties
of a normalized correlation function depend significantly  on the form of the
amplitude distribution along the aperture of an extended array.  This
dependence increases with an increasing number of spatial signal-correlation
intervals along the  projection of the aperture on the direction-finding line.  The
uniform amplitude distribution has  the greatest effect on the energy losses
and space-time resolution in the system; the triangular  distribution has the






Locator systems for VHF and UHFTitle Text
Morris, J.Author Text
Radio Communication, Vol. 56, No. 11, pages 1160-3; November 1980.Source Text
radio direction-finding, VHF, UHF, locator systems,
QRA, radiolocation
Keyword Text
The author describes the features and characteristics that a system should
have for amateur use and  gives a summary of proposed locator systems,






Auto-Notfunk (car emergency radio), a new warning systemTitle Text
Rumpf, K. H.Author Text
AEG-Telefunken, Frankfurt/Main, West Germany. Fernmelde-Praxis, Vol. 57,
No. 22, pages 861-8; 25 November 1980.
Source Text
alarm systems, mobile radio systems, traffic control,
car emergency radio, warning system, German, radio
notification system, motor-car accidents,  breakdowns,
two-way radios, emergency messages, telegrams, control
stations, alarm systems, mobile  radio systems
Keyword Text
A general description of the method of operation and use of a (German) nation-
wide radio  notification system for motor-car accidents and breakdowns is
given.   Cars can be equipped with  cheap two-way radios with pre-set
emergency  messages (telegrams) and the simplest possible  controls.  They
can communicate  with a network of direction-finding and control stations






November - DecemberMonth Text
Systematic errors in VLF direction-finding of whistler ducts.  ITitle Text
Strangeways, H. J.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 42, No. 11-12, pages
995-1008; November-December 1980.  Physics Department, Leicester
University, Leicester, UK.
Source Text
ionospheric electromagnetic wave propagation,
ionospheric techniques, whistlers, VLF direction-
finding, whistler ducts, azimuthal bearing, ionospheric
exit-point, systematic error,  multipath propagation, 4
parameter A and B methods, crossed loops goniometer,
NPE, no polarization  error, whistler mode wave
propagation
Keyword Text
Several methods of determining the azimuthal bearing of whistler-mode waves
propagating from  their ionospheric exit-point to a ground-based receiver are
outlined.  The relative merits of their use  for the location of the position of
whistler ducts is discussed.  The systematic error in the azimuthal  bearing
due to multipath propagation and wave polarization (when applicable) is
evaluated for six  different VLF direction-finding systems.  These are the 4
parameter A and B methods (Cousins,  1972), the crossed loops goniometer
(Bullough and Sagredo, 1973), the NPE (no polarization error)  method
(Tsuruda and Hayashi, 1975), the field analyzing method (0kada et al. 1977),
and the  frequency tracking direction-finder (Leavitt et al. 1978).  The multipath
error for all these direction  finders is generally fairly large and fluctuates fairly





November - DecemberMonth Text
Systematic errors in VLF direction-finding of whistler ducts.  IITitle Text
Strangeways, H. J.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 42, No. 11-12, pages
1009-23; November-December 1980.  Physics Department, Leicester
University, Leicester, UK.
Source Text
ionospheric electromagnetic wave propagation,
ionospheric techniques, whistlers, VLF direction-
finding, whistler ducts, systematic error, azimuthal
bearing, ionosphere, EM wave  propagation
Keyword Text
For pt. I see ibid., vol. 42, no. 11-12, p. 995-1008 (1980).  In part one it was
shown that the  systematic error in the azimuthal bearing due to multipath
propagation and incident wave polarization  (when this also constitutes an
error) was given by only three different forms for all VLF  direction-finders
currently used to investigate the position of whistler ducts.  In this paper the
magnitude of this error is investigated for different ionospheric and ground
parameters for these three  different systematic error types.  By incorporating
an ionosphere for which the refractive index is  given by the full Appleton-
Hartree formula, the variation of the systematic error with ionospheric
electron density and latitude and direction of propagation is investigated in
addition to the variation  with wave frequency, ground conductivity and
dielectric constant and distance of propagation.  The  systematic bearing
error is also investigated for the three methods when the azimuthal bearing is










Frequenz, Vol. 34, No. 11, pages 298-310; November 1980.
Geschaftsbereich Hochfrequenztechnik, AEG-Telefunken, Ulm, West
Germany.
Source Text
antenna arrays, directive antennas, radio direction-
finding, bearing accuracy, antenna pattern, single
channel direction finder systems, directional radiator
elements, antenna arrays, mounting conditions, sector
array, multipath transmission, antenna gain,  radio
direction finding
Keyword Text
Considers the general relationships between bearing accuracy and antenna
pattern for single channel  direction finder systems using directional radiator
elements.  The use of antenna arrays made up of  directional radiators has
the advantage over the well known DF-systems with Adcock or loop
antennas that the diameter of the DF-array can be chosen freely.  This
facilitates the mounting  conditions when the antenna is to be arranged at the
circumference of a tower or building.  Of special  interest is the case where
the DF-antenna is arranged as a sector array.  It is shown that by restricting
the covered DF-sector a reduction in the bearing errors caused by multipath
transmission can be  achieved.  This has been proved experimentally as well
as by theory.  Tailoring the pattern width of  the radiator elements of the DF-
sector array the antenna gain can be optimized thus leading to an
improvement of the system sensitivity.  Prerequisite here is naturally that the
frequency range in  question allows the design of directional radiators with






Bearing accuracy for single channel direction finders using directional




Frequenz, Vol. 34, pages 298-310, November 1980.  Author employed:
Telefunken AG, Ulm, West Germany
Source Text
antenna radiation patterns, bearing (direction),
directional antennas, error analysis, position  errors,
radio direction finders, accuracy, antenna arrays,
channels (data transmission), loop  antennas, multipath
transmission, signal reception
Keyword Text
This paper discusses the general relationship between bearing accuracy and
antenna pattern in  single channel direction finders with directional beam
antennas.  The use of group antennas with  directional beam elements has
the advantage that the diameter of the DF array can be chosen  freely, which
facilitates mounting the antenna at the periphery of a closed building.
Emphasis  is placed on the arrangement of the DF antenna in a sector array
and the resulting relation  between the directional signal and the angle of
incidence for the signal.  A reduction in bearing  errors caused by multipath










Frequenz, Vol. 34, No.11, pages 298-310, November 1980.  AEG-Telefunken,
Ulm, Germany.
Source Text
radio direction finding, directive antennasKeyword Text
General relationships between bearing accuracy and antenna pattern for
single channel  direction finder systems using directional radiator elements
are considered.  The use of  antenna arrays made up of directional radiators
has the advantage over DF-systems with  Adcock or loop antennas that the
diameter of the DF-array can be chosen freely.  This  facilitates the mounting
conditions when the antenna is to be arranged at the  circumference of a
tower or building.  Of special interest is the case where the  DF-antenna is
arranged as a sector array.  It is shown that by restricting the covered  DF-
sector a reduction in the bearing errors caused by multipath transmission can





November - DecemberMonth Text
Microwave angle-of-arrival measurements under anomalous
tropospheric propagation conditions
Title Text
Webster, A. R., Lam, W. I.Author Text
Annales des Telecommunications, Vol. 35, No. 11-12, pages 474-8;
November-December 1980.  Department of Physics, University of Western
Ontario, London, Ontario, Canada.
Source Text
microwave links, radiowave propagation, tropospheric
electromagnetic wave propagation, anomalous
tropospheric propagation conditions, diagnostic system,
X-band frequencies, terrestrial  communications links,
relative amplitudes, angles-of-arrival, relative path
delays, multipath  conditions
Keyword Text
The operation is described of a diagnostic system designed to measure
accurately the angle-of-arrival  of tropospheric microwave signals at X-band
frequencies in situations typical of terrestrial  communications links; relative
amplitudes, angles-of-arrival and relative path delays under multipath
conditions are also accessible using the system.  The results presented here
indicate that, under  single-path conditions, significant variations in angle-of-
arrival in the vertical plane occur regularly  and, further, that in many






The Tripole Antenna: An Adaptive Array with Full Polarization
Flexibility.
Title Text
Compton, Jr, R. T.Author Text
Technical Report from:  ElectroScience Lab., Ohio State University,
Columbus, Ohio.   Report ESL-712684-6, 36 pages; December 1980.
Source Text
antenna arrays, adaptive systems, polarization,
dipoles, vertical orientation, angle of arrival,
interference, noise (electrical and electromagnetic),
signal to noise ratio, three dimensional,  mathematical
models, vector analysis, tripole antenna, NTISDODXA
Keyword Text
The performance of an adaptive array using three mutually perpendicular
dipoles (a  tripole) was studied. A desired signal and an interference signal,
each with arbitrary angle  of arrival and polarization, are assumed incident on
the array. Uncorrelated thermal noise  is also assumed present on each
element signal. The output desired  signal-to-interference-plus-noise ratio
(SNIR) is computed as a function of the signal  arrival angles and
polarizations. It is shown that, for most angles of arrival and  polarizations, the
array has an excellent ability to protect a desired signal from  interference.







Protection of the main maximum in adaptive antenna arraysTitle Text
Pistol'kors, A. A.Author Text
Radiotekhnika, Vol. 35, No. 12, pages 8-19.  Translation:
Telecommunications and Radio Engineering, Part 2 (Radio Engineering), Vol.
35, No. 12, pages 40-9; December 1980.
Source Text
antenna arrays, main maximum, adaptive antenna arrays,
adaptive algorithm, suppression depth, interferences,
direction-finding capability, resolution
Keyword Text
An adaptive algorithm based on the solution of the problem of minimizing the
noise at the output of  an array when a constraint is imposed on the main
maximum direction is discussed.  The suppression  depth for the cases of
one and two interferences and the enhancement of the direction-finding






Computer Simulation of AN/SRD-19 Mast Mounted DF Antenna by
Numerical Electromagnetic Code (NEC)
Title Text
Skinner, William EdwardAuthor Text
Naval Postgraduate School, Monterey, California, No. NPS-62-80-024TR,
Master's Thesis, December 1980.
Source Text
Keyword Text
Recent weapon advances have caused an intense interest by the U.S. Navy
in tactical shipborne direction finding (DF) systems.  The outboard concept is
presently the Navy's tactical DF system.  An integral part of the system, the
AN/SRD-19 mast mounted DF antenna, is modeled with a user oriented
computer program for analyzing electromagnetic responses of structures; the
numerical electromagnetic code (NEC).  (Author's abstract, thesis, English






Imaging through Scattering Media with Grating-Based Interferometers.
NOTE Final  Report. 1 Aug 79-31 Oct 80
Title Text
Tai, Anthony M., Aleksoff, Carl C.Author Text
Final Report:  Environmental Research Institute of Michigan, Ann Arbor.
Radar and Optics Div.  Army Research Office, Research Triangle Park, NC.,
Report ERIM-143900-8-F-ARO-16226.5-EL, 27 pages; December 1980.
Source Text
image processing, interferometry, holography, gratings
(spectra), optical interferometers,  white light,
optical processing, light scattering, specular
reflection, contrast, decay  schemes, angle of arrival,
turbulence, aerosols, speckle interferometry,
NTISDODXA, NTISDODA
Keyword Text
In this report, the problem of imaging through scattering media is described
and the basic  approaches to the problem are reviewed.  The concept of
grating-based interferometers  is introduced and same possible configurations
are presented.  The applications of the  grating interferometers in imaging
through scattering media are analyzed.  The  interferometers are basically
utilized as coherence discriminators, separating out the  scattered
components of the received light fields by their coherence properties. The
imaging of targets under bath monochromatic and wideband illuminations are
considered.  Experimental results are provided to demonstrate the






Practical short baseline direction finding (DF) techniques for unmanned
vehicles
Title Text
Smith, B. D.Author Text




applications, radio direction-finding, vehicles, short
baseline direction finding, unmanned vehicles, cueing,
guiding, pointing, payload sensors,  military command
posts, radars, navigation beacons, single-axis phase
comparison, turn rate  navigation algorithm, smart
microprocessor
Keyword Text
The paper describes a technique for cueing, guiding and pointing unmanned
vehicle payload sensors  at targets that are located at or near emitters, such
as military command posts, radars, navigation  beacons, etc.  It uses a single-
axis phase comparison DF sensor coupled with a simple, but effective  turn






Correlation of Masquerading MultimodeTitle Text
Struckman, Keith A.Author Text
Proc. IEEE Antennas Propagation Soc. Int. Symp., pp 161-164, June 1981.Source Text
Correlating measured complex antenna voltages with antenna voltages
reconstructed from multimode solutions provides a measure of the accuracy
of a particular multimode solution process.  Ideally, the correlation of a set of
reconstructed voltages with the measured voltage set would produce an exact
correlation, i.e., R = 1, where R is the complex correlation coefficient.
Obviously, exact correlation can only be approached under normal conditions.
 This paper examines (by computer simulations) the significance of the
absolute value of the correlation coefficient in the neighborhood of unity where
multimode solution processes have to correlate if accurate resolutions have
been achieved.  The correlation coefficient is converted to an equivalent signal-
to-noise (S/N) ratio by equating it to the coherence function.  (Abstract taken







A least distance programming algorithm for solving linearly constrained
nonlinear programming  problems
Title Text
Bazaraa, M. S., Goode, J. J.Author Text
Methods of Operations Research, Vol. 40, pages 51-4, 1981.  Georgia
Institute of Technology, Atlanta, GA.
Source Text
iterative methods, nonlinear programming, least
distance programming algorithm, linearly constrained
nonlinear programming problems, convex  cone, near-
binding inequality constraints, computationally
tractable projection method, Lemke's  complementary
pivoting algorithm, Kuhn-Tucker system, Cholesky's
factorization, inexact line search  procedure,
unconstrained optimization
Keyword Text
At each iteration, two major computations are performed.  First, a direction
vector is determined by  solving a least distance programming problem, which
is equivalent to projecting the negative gradient  on the convex cone defined
by the gradients of the equality constraints and the binding and  near-binding
inequality constraints.  In that respect, the algorithm resembles the gradient
projection  methods proposed by Goldstein (1964) and Levitin and Polyak
(1966).  The direction finding step,  however, differs from these mentioned
algorithms, in the fact that the projection is performed using  the near-binding
inequality constraints, as opposed to all the inequality constraints.  Also, a
computationally tractable projection method is given using Lemke's
complementary pivoting  algorithm after eliminating the equality constraints
from the Kuhn-Tucker system through the use of  Cholesky's factorization.
The main second calculation involves the determination of a step size.   Here,







Aircraft electricity and electronics (3rd edition).Title Text
Bent, R. D., McKinley, J. L.Author Text
Book:  McGraw-Hill Book Co., New York, 365 pages, 1981.Source Text
aircraft equipment, Avionics, electrical engineering,
electricity, electromagnetism, electronics,  aircraft
design, aircraft instruments, communication equipment,
electric equipment, electric power  supplies,
electronic equipment, instrument landing systems,
navigation instruments, radio  equipment, warning
systems
Keyword Text
Fundamentals of electricity are considered alone with magnetism and
electromagnetism, capacitors  and inductors, alternating current, and electric
measuring instruments.  Batteries are examined,  taking into account voltaic
cells, alkaline cells, nickel-cadmium cells, the theory of the lead-acid  cell,
aspects of lead-acid battery construction, battery design features, nickel-
cadmium storage  batteries, and a troubleshooting chart for nickel-cadmium
batteries.  A description is presented of  generator theory, dc generators and
controls, electric motors, the installation and maintenance of  electrical
systems, the principles of electronics, radio transmitters and receivers,
electric  instruments, and electronic control systems.  Other topics
considered are related to weather  warning systems, communication and
navigation systems, and automatic pilots and landing  systems.  Attention is
given to radar, interphone communications, the passenger address and
entertainment system, a high-frequency communication system, a Selcal
decoder, Federal  Communications Commission regulations, automatic
direction-finder systems, the  instrument-landing system, the microwave







Angle of arrival and irradiance statistics of laser beam in turbulenceTitle Text
Bissonnette, L., Cote, R.Author Text
Defence Research Establishment, Research and Development Branch,
Valcartier (Quebec).   Astia Document (AD)-A105639, DREV-R-4213/81, 45
pages, 1981.
Source Text
irradiance, laser outputs, turbulence demodulators,
frequency modulation, heterodyning, statistical
analysis
Keyword Text
Measurement of the local angle of arrival in a laser beam traveling in
turbulence is achieved by  frequency demodulating the heterodyne signal
derived from the interference of a probe and a  reference beam. The resulting
data are then used to demonstrate that the statistical correlation  between the
angle of arrival and the irradiance is weak and that the random angle of arrival
is  normally distributed.  These results constitute a direct confirmation of two
fundamental  assumptions of the theoretical model of propagation in







Aviation electronics.  Fourth editionTitle Text
Bose, K. W.Author Text
Book:  Howard W. Sams, Indianapolis, IN, page 84, 1981.Source Text
aircraft communication, aircraft instrumentation,
gyroscopes, radar equipment, radar systems, radio
direction-finding, radio navigation, aviation
electronics, standard communication, ATC, aviation
radio spectrum, aircraft communication  systems, VHF
omnirange, navigation systems, instrument landing
systems, automatic direction of  finders, distance
measuring equipment, radar beacon transponders, weather
radar, gyroscopes, servo  systems, flight directors,
flight simulators, autopilots, design, reliability,
solid-state avionic systems,  aircraft installations
Keyword Text
The book contains 16 chapters dealing with the following topics:  standard
communication;  navigation and ATC systems; aviation radio spectrum;
aircraft communication systems; VHF  omnirange; navigation systems;
instrument landing systems; automatic direction of finders; distance
measuring equipment; radar beacon transponders; weather radar; gyroscopes
and servo systems;  flight directors and flight simulators; autopilots; design







New directions in ARGOS instrumentation at Polar Research Lab (PRL)Title Text
Brown, W. P. and Anderson, J.Author Text
Journal Paper published in CNES Proc. of the ARGOS Users Conference on
Data Collection and Platform, 15 pages (See N85-24348 14-42), 1981.  (AIAA
Technical Library, NTIS, HC A08/MF A01)  Authors' Association:  Polar
Research Lab., Inc., Santa Barbara, California.
Source Text
data collection platforms, polar regions, product
development, satellite Doppler positioning,  TIROS N
series satellites, boats, buoys, ice reporting, ocean
currents, ocean data acquisitions  systems, wildlife
radiolocation
Keyword Text
A TIROS Arctic drifter for iceberg tracking and meteorological data; a buoy for
water surface  layer tracking; an iceberg tracker, miniocean buoys; a
thermistor string buoy for ocean current  profiles; a conductivity buoy; a
fishing boat tracker; an ARGOS/NAVSAT buoy for ice packs;  an automatic






Assessment of aircraft capacitive circuit medium wave antennas
according to their efficiency
Title Text
Brudnyy, E. O., Ilnitskiy, L. Y.Author Text
Air Force Systems Command, Wright-Patterson AFB, Ohio. Foreign
Technology Division.  Antenna (Selected Articles) (FTD-ID(RS)T-0940-81)
pages 53-59 (See N82-19448 10-32).  Translation:  English from Antenny
(USSR), Article 15, 1972, 1981.
Source Text
aircraft antennas, antennas, capacitance, system
effectiveness, travelling waves, altitude, antenna
design, dielectrics, fuselages, numerical analysis,
radio direction finders, structural design criteria
Keyword Text
A method for assessing aircraft capacitive circuit medium wave antennas
according to their  efficiency is presented.  The measure of efficiency is the
product of the antenna capacitance times  the active altitude.  An expression
was obtained which links the antenna efficiency to its geometric  dimensions.
 He suggested method discussed produces the optimal dimensions for






Effect of the polarization squint of small horn antennasTitle Text
Budin, J.Author Text
Conference:  Second International Conference on Antennas and Propagation,
Heslington, UK, April 13-16, 1981.  Published by IEE, London, UK, 1981.
Author's Association:  Faculty of Electrical Engineering, Ljubljana,
Yugoslavia.
Source Text
antenna radiation patterns, radio direction-finding,
waveguide antennas, polarization squint, small horn
antennas, polarisation mismatch, radio direction-
finding, antenna  radiation patterns
Keyword Text
The effect of polarization squint due to polarisation mismatch is analyzed for







Maximum likelihood angle estimates of two signals using three squinted
beams (symmetric  solution). Interim Report
Title Text
Cantrell, B. H.Author Text
Naval Research Lab., Radar Analysis Branch, Washington, D. C.  Astia
Document (AD)-A099810, NRL-8481, 15pages, 1981.
Source Text
antenna arrays, beams (radiation), maximum likelihood
estimates, radar imagery, antenna radiation  patterns,
radio direction finders, signal to noise ratios
Keyword Text
The maximum likelihood estimates of the elevation angle of two closely
spaced targets is  considered.  For an antenna constructed with three
squinted beams a simple closed-form solution  for the elevation angle is
found.  The solution is only valid when the center of the middle beam  is
directed toward the bisecting line between the sources and the principal axes
of the antenna are  parallel to the perpendicular to the line connecting the
sources.  This condition can be obtained  with an antenna viewing an
emission or reflection over a smooth reflecting sea.  The accuracy of  solution
is studied using simulation procedures.  The accuracy is found to be






Circular arrays:  their properties and potential applicationsTitle Text
Davies, D. E. N.Author Text
Conference:  Second International Conference on Antennas and Propagation,
Heslington, UK, April 13-16, 1981.  Published by IEE, London, UK, 1981.
Author's Association:  University Coll. London, London, UK.
Source Text
antenna arrays, antenna theory, circular arrays, array
excitation
Keyword Text
Reviews the properties of circular arrays and shows that for directional beam
patterns, there are two  principal forms of array excitation.  The first, known
as beam cophasal excitation, causes the  contributions from all the elements
to add coherently together in one (main beam) direction.  This  can offer broad
band performance but, in general, suffers from high sidelobes and mutual
coupling  effects, unless the excitation is restricted to about 120 degrees of
arc.  The second approach involves  separate excitation of independent
spatial harmonics of the far field pattern by means of a suitable  feed network.
 This can offer wide bandwidth (constant beamwidth) performance plus the
ability to  compensate for mutual coupling effects.  The latter properties seem
particularly suitable for  application to wide bandwidth communication arrays,
direction finding systems and null steering.   The ability to compensate for







Effects of atmospheric turbulence on microwave and millimeter wave
satellite communications  systems.
Title Text
Devasirvatham, D. J.Author Text
Ph.D. Thesis:  Ohio State University, Columbus, Ohio.   230 pages, 1981.Source Text
atmospheric attenuation, atmospheric turbulence,
microwave attenuation, microwave transmission,
millimeter waves, spacecraft communication, atmospheric
models, data links, frequencies,  Kolmogoroff theory,
mathematical models, receivers, satellite antennas,
signal reception, statistical  analysis, von Karman
equation
Keyword Text
A model of the microwave and millimeter wave link in the presence of
atmospheric turbulence,  with emphasis on satellite communications
systems is described.  The analysis is based on  standard methods of
statistical theory.  Effects of turbulence on the received wave are studied
using the Kolmogorov, Van Karman, and Gaussian models, and compared.
An equivalent  structure constant is also defined for the latter.  A generalized
theory of the aperture antenna in  turbulence is formulated.  The uniform and
tapered circular aperture antennas are specifically  evaluated for any arbitrary
angle of arrival of the wave in the main beam, and related to each  other.
Receivers are classed as synchronous and asynchronous.  The signal
measured by each  class is described.  Using experimental results, an
equivalent atmosphere, homogeneously turbulent  over the propagation path,







Amplitude and angle of arrival measurements on a 28.56 GHz Earth-
space path
Title Text
Devasirvatham, D. M. J., Hodge, D. B.Author Text
Ohio State University, ElectroScience Lab., Columbus, Ohio.  Report  NASA-
CR-164533, ESL-TR-712759-4, 51 pages, 1981.
Source Text
beacons, signal transmission, space communication, wave
attenuation, wave propagation,  atmospheric turbulence,
COMSTAR satellites, wave fronts
Keyword Text
The amplitude and angle of arrival measurements on an Earth-space path
using the 28.56 GHz  COMSTAR D3 satellite beacon are described.  These
measurements were made by the Ohio State  University ElectroScience
Laboratory during the period September 1978 to September 1979.   Monthly,
quarterly, and annual distributions of attenuation, angle of arrival, and variance
of both  these parameters are reported.  During this period, fades exceeding
29 dB far .00% of the time  and angle of arrival fluctuations exceeding 12






Two new mobile direction finders for radio monitoringTitle Text
Ernst, B. F.Author Text
News from Rohde and Schwarz, Vol. 21, No. 95, pages 32-3, 1981.Source Text
mobile radio systems, monitoring, radio direction-
finding, mobile direction finders, radiomonitoring, PA
510, HF, PA 502B, VHF, UHF, stationary HF doppler
direction finder, broadband doppler direction finder
Keyword Text
Two major new additions have been made to the Rohde & Schwarz line of
direction finders for  radiomonitoring applications in the form of the mobile
direction finders PA 510 for HF and PA 502B  for VHF and, UHF.  The new
systems are the mobile counterparts of the stationary HF doppler  direction
finder PA 010 and broadband doppler direction finder PA 005, which have
been described  in detail elsewhere.  The primary features of these mobile






Doppler measurements applied to the location of emergency radio
beacons
Title Text
George, D. A. and Lyons, R. G.Author Text
Conference:  NTC '81.  IEEE 1981 National Telecommunications Conference:
Innovative Telecommunications-Key to the Future, New Orleans, LA,
November 29-December 3, 1981.  Published by IEEE, New York, NY, Vol.
1802, 1981.
Authors' Association:  Carleton University, Ottawa, Ontario, Canada.
Source Text
Doppler effect, radio direction-finding, satellite
ground stations, satellite relay systems, polar
orbiting transponding satellite system, ground
monitoring stations, downed aircraft, ELT,  emergency
locator transmitter, SARSAT, search and rescue
satellite, ground station receiver, doppler  shift,
doppler frequency measurements, spectral analysis,
adaptive line enhancement, phase-locked  loop tracker,
PLL receiver
Keyword Text
A low, polar orbiting transponding satellite system together with a moderate
number of ground  monitoring stations can be most effective in detecting
downed aircraft by means of their ELT  (emergency locator transmitter)
signals.  An important element of this SARSAT (search and rescue  satellite)
system is the ground station receiver which must detect and track the doppler
shift  experienced by the ELT signal.  In this paper three approaches to
doppler frequency measurements  are considered:  conventional spectral
analysis, adaptive line enhancement and a phase-locked loop  tracker.  The
characteristics and performance of an experimental PLL receiver are
presented.  The  paper concludes with a discussion of special problems
presented by some types of ELT signals, and  a modification of the PLL






Radio-navigation equipment of aircraft - Devices and operation.Title Text
Goliak, A. N., Plotkin, S. I., Kovalchuk, I. F.Author Text
Book:  Moscow, Izdatel'stvo Transport, 248 pages, 1981.Source Text
air navigation, aircraft instruments, navigation aids,
radio navigation, automatic flight control, azimuth,
circuit diagrams, Instrument Landing Systems, landing
aids, radio altimeters, radio  direction finders,
transmitter receivers
Keyword Text
An automatic direction finder is described, taking into account general
information, the   goniometric system, aspects of control, the automatic
tuning system, and operational details.  A  radio altimeter is also considered,
giving attention to the high-frequency measuring device, the  amplifier of the
difference frequency, the transceiver unit, the altitude indicator, and details
regarding the operation of the instrument.  Another instrument discussed has
been designed to  provide air navigation on the basis of a utilization of the
international VOR system and the  Instrument Landing Systems.  Aspects of
approach control for the aircraft during landing  operations are examined along
with questions of instrument control, operational principles, and  instrument
design.  A description is also provided of aircraft radio-navigation equipment
employed  for an automatic, continuous measurement and indication of the






Monopulse technique applied to current secondary surveillance radarTitle Text
Gordon, J. F.Author Text
GEC Journal of Science & Technology, Vol. 47, No. 3, pages 127-34, 1981.Source Text
air-traffic control, electromagnetic wave
interferometry, radar applications, phase measurement,
secondary surveillance radar, direction-finding method,
target  plots, monopulse technique, amplitude
measurement, phase-comparison interferometry system,
sidelobe return information
Keyword Text
Improvement in the performance of secondary surveillance radar (SSR) is now
required for air-traffic  control in Europe and the USA.  A brief description of
the present SSR system emphasizes the  weakness of the direction-finding
method, which requires a large number of interference-free replies.   The
advantages gained in forming target plots by the application of the monopulse
technique are  described, as well as alternative methods of implementing
monopulse in SSR using either phase or  amplitude measurement.  The
performances of both methods are compared, showing that the  phase-
comparison interferometry system is preferable to the amplitude-
measurement system for  deriving target direction.  An amplitude system is






Angular tracking results for a highly-quantized adaptive arrayTitle Text
Griffiths, L. J. and Jim, C. W.Author Text
Conference:  IEEE 1981 International Symposium, Antennas and
Propagation, Los Angeles, CA., June 16-19, 1981.  Symposium Digest
published by IEEE, New York, NY, Vol. 730, 1981.  Authors' Association:
Department of Electrical Engineering, University of Colorado, Boulder,
Colorado.
Source Text
adaptive control, analogue-digital conversion, antenna
arrays, interference (signal), military  equipment,
highly-quantized adaptive array, angular interference
tracking, hybrid analog/digital adaptive  beamformer,
continually time-varying angle of arrival, military
equipment, antenna arrays
Keyword Text
Describes angular interference tracking results obtained using a highly-
quantized, hybrid  analog/digital adaptive beamformer.  The structure studied
uses analog tapped delay lines to filter  the output of each array element.
The top weights in this system are switches constrained to have  values of -1,
0, or +1.  An off-line digital processor uses samples of signals taken within
the structure  and at the beamformed output to set each switch value.  The
switches are continually updated by a  simple algorithm based on gradient
descent.  The results include interfering sources having a  continually time-






Estimation of bias errors in angle-of-arrival measurements using
platform motion.  Interim Report
Title Text
Grindlay, A.Author Text
Naval Research Lab., Washington, D. C.  Astia Document (AD)-A104742,
NRL-8512, 17 pages, 1981.
Source Text
bias, instrument errors, pitch (inclination), ships,
algorithms, alignment, electromagnetic radiation,
measuring instruments
Keyword Text
An algorithm has been developed to estimate the bias errors in angle-of-arrival
measurements  made by electromagnetic detection devices on-board a
pitching and rolling platform.  The  algorithm assumes that continuous exact
measurements of the platform's roll and pitch conditions  are available.  When
the roll and pitch conditions are used to transform deck-plane angular
measurements of a nearly fixed target's position to a stabilized coordinate
system, the resulting  stabilized coordinates (azimuth and elevation) should
not vary with changes in the roll and pitch  conditions.  If changes do occur
they are a result of bias errors in the measurement system and  the algorithm
which has been developed uses these changes to estimate the sense and






A new whistler direction finderTitle Text
Hayakawa, M.; Okada, T.; Iwai, A.Author Text
Conference:  Second International Conference on Antennas and Propagation,
Heslington, UK, April 13-16, 1981.  Published by IEE, London, UK, page 2,
Vol. (xxx+538+xxix+301), 1981.  Authors' Association:  Nagoya University,
Nagoya, Japan.
Source Text
atmospheric techniques, ionospheric techniques, radio
direction-finding, whistlers, whistler, DF system, exit
points, magnetosphere, ionosphere, EM wave  propagation
Keyword Text
Describes a DF system capable of classifying the wave incidence situation
and of giving the arrival  direction and polarization in order to locate the






Accounting for ionospheric variability and irregularity in high frequency
direction finding
Title Text
Heaps, M. G.Author Text
Conference:  Symposium on the Effect of the Ionosphere on Radiowave
Systems, Washington, DC, April, 14-16, 1981. Preprints.  U.S. Naval
Research Laboratory, Washington, DC, (A82-18051 06-32) (3B-6) 10 pages,
1981.  (AIAA Technical Library)  Author employed:  U.S. Army, Atmospheric
Sciences Laboratory, White Sands Missile Range, NM
Source Text
ionospheric sounding, position errors, radio direction
finders, ground stations, ionosondes, ionospheric
electron density, traveling ionospheric disturbances
Keyword Text
The general properties of ionospheric irregularities and the order of magnitude
of the errors  introduced into position location accuracies are outlined.  The
spatial and temporal coherence of  the ionospheric irregularities are
estimated, while addressing the usefulness of a single ionospheric  sounding
as opposed to multiple and spatially separated soundings.  It is found that
ionospheric  data (tilt and virtual height of reflection) taken at one point, lose
validity when extrapolated over  distances of 50-100 km, or over times of more
than five minutes.  It is concluded that a single  ionosound is usually not
sufficient to adequately represent a large enough area of the ionosphere,  and







Accounting for Ionospheric Variability and Irregularity in High Direction
Finding
Title Text
Heaps, Melvin G.Author Text
Army Electronics Research and Development Command, Atmospheric
Sciences Lab., White Sands Missile Range, NM.  11 pages, 1981.
Source Text
ionospheric propagation, radio waves, radio
transmitters, direction finding, wave  propagation,
ionospheric disturbances, high frequency, e region, f
region, ionosondes,  communications networks, NTISDODXA
Keyword Text
High frequency (HF) radio wave propagation has long been the backbone of
many short  and long range communication networks. The reasons are
straightforward: the technology  is well established, the systems are relatively
inexpensive and easily fieldable, and the  reliability (while not perfect) is high
enough to meet a large body of communication  needs. In a similar vein, the
interception of HF communications is one means of gaining  additional
intelligence in a military engagement.  Taken an additional step, the
interception of HF communications can also be used to locate the position of
the  transmitter, which knowledge may be of a strategic or tactical value. HF
radio waves  propagate in two modes: the ground wave, which can be
detected out to distances on the  order of 50 km, and the direct wave, which
when reflected from the ionosphere, is known  as the skywave and can be
detected out to very long distances.  The radio source location  technique for
a single station receiver consists of measuring the angle of arrival of the
signal of interest in three dimensions. The problem then consists of tracing
the signal's  path back through the ionosphere to the source, the successful







Effects of pulse interference on FDM/FM multichannel telephony
transmissions of the fixed satellite  service
Title Text
Hernandez, A. A.Author Text
Conference:  IEEE SOUTHEASTCON 1981 Conference, Huntsville, Alabama,
April 5-8, 1981.  Sponsored by IEEE.  Conference proceedings published by
IEEE, New York, page 913, 1981.  Author's Association:  Government
Communications Systems Div., Harris Corp., Melbourne, Florida.
Source Text
electromagnetic compatibility, telephony, pulse
interference, FDM/FM multichannel telephony, fixed
satellite, radiolocation service, noise  power,
cochannel radar signal, degradation regions, pulsed
radar, carrier-to-peak radar, pulse train,  tuned
frequency, modulation, RF spectrum
Keyword Text
The results of an investigation of the manner in which transmissions of the
radiolocation service  affect the performance of FDM/FM multichannel
telephony transmissions of the fixed satellite  service are summarized.
Equations that describe the boundary values of interference noise power
resulting from a cochannel radar signal are derived empirically from the
observed data.  The  equations demonstrate the concept of two degradation
regions of FDM/FM communication systems  subjected to pulsed radar







The statistical theory of radio direction findingTitle Text
Holland, R. L.Author Text
Applied Physics Lab., Johns Hopkins University, Laurel, MD.  Astia
Document (AD)-A104156, JHU/APL/TG-1330, 47 pages, 1981.
Source Text
Geometry, position (location), radio direction finders,
radio tracking, aircraft equipment, homing, statistical
analysis, target acquisition
Keyword Text
The statistical theory of radio direction finding as it applied to three-
dimensional geometrics is  presented in this report.  This theory is an
extension of the two-dimensional theory presented by  R. G. Stansfield in
1947.  The theory has application in situations where airborne targets are
maneuvering in three dimensions at high speed, especially when the






Cosmic Ray Access to Earth Satellites from Below-Horizon DirectionsTitle Text
Humble, J. E., Smart, D. F., Shea, M. A.Author Text
Tasmania University, Hobart (Australia).  Air Force Geophysics Lab.,
Hanscom AFB, MA. RN AFGL-TR-82-O133, 5 pages, 1981.
Source Text
cosmic rays, angle of arrival, over the horizon
detection, bending, geomagnetism, earth  orbits,
artificial satellites, reprints, foreign technology,
P61102F, NTISDODXR, NTISDODAF
Keyword Text





Tracking pelagic dolphins by satelliteTitle Text
Jennings, J. G. and Stives, R. K.Author Text
Journal:  CNES Proc. of the ARGOS Users Conference on Data Collection
and Platform, (See N85-24348 14-42), 6 pages, 1981.  (AIAA Technical
Library, NTIS, HC A08/MF A01)  Authors' Association:  Southwest Fisheries
Center, National Marine Fisheries Service, La Jolla, Calif.
Source Text
dolphins, radio telemetry, satellite tracking, wildlife
radiolocation, Nimbus 6 satellite, prototypes, radio
direction finders, technology assessment
Keyword Text
Two dolphins fitted with transmitter packs were tracked by plane and satellite
for 1 week.  The  plane was equipped with a receiver similar to that onboard
the satellite, but modified to serve  as an automatic direction finder.  Ground
truth was collected from the plane during the orbits.   The transmitter pack
prototype weighed 907 gm and was packaged in 2 cylinders, measuring  17.5
x 5 cm.  To conserve batteries, the units were clocked on daily for 4 hr,
corresponding to  the best satellite orbits.  The 1 W antenna was mounted on
a pedestal.  Satellite position  determinations are 2 to 10 km from actual







A SAW interferometer direction-finding and frequency identification
method
Title Text
Klose, D. R. and Skudera, W.
Editor:  Raue, J. E.
Author Text
Conference:  1981 IEEE MTT-S International Microwave Symposium, Los
Angeles, CA, June 15-19, 1981.  Digest published by IEEE, New York, NY,
pages 392-4, 1981.  Authors' Association:  US Army ERADCOM, Fort
Monmouth, NJ.
Source Text
acoustic wave interferometers, signal processing,
surface acoustic wave devices, frequency
identification, angle of arrival, multiple
simultaneously received signals, agile parameter
emitters, high density signal environments, signal
processing technique
Keyword Text
A technique is described whereby both frequency and angle of arrival (AOA)
information can be  measured with high accuracy, on multiple simultaneously
received signals.  Such a technique is  required in signal processing
applications used to identify and locate agile parameter emitters in high
density signal environments.  This signal processing technique will be







Bioacoustic characteristics of the echolocation system of the European
wide eared bat Barbastella
Title Text
Konstantinov, A. I., Makarov, A. K.Author Text
Biofizika, Vol. 26, No. 6, pages 1090-5.   ZhdaNovember State University,
Leningrad, USSR. Translation:  Biophysics, Vol. 26, No. 6, pages 1112-18,
1981.
Source Text
bioacoustics, hearing, mechanoception, echolocation
system bioacoustic characteristics, target direction
finding mechanism, pinna direction,  probing pulses
parameter, raised auditory sensitivity, hearing
frequency-threshold curves, European  wide eared bat,
Barbastella barbastella
Keyword Text
Experimental data are presented on the characteristics of the echolocation
system of the European  wide eared bat.  The parameters of the probing
pulses, the frequency-threshold curves of hearing and  the characteristics of
the direction of reception of the external pinna are reported.  It is shown that
the  auditory system of these bats has two regions of raised sensitivity tuned
to the frequency components  of the location signal.  The spatial diagrams of
the direction of reception have a complex frequency  dependent configuration.
On the basis of the material obtained the authors consider a possible






The CTS 11.7 GHz angle of arrival experiment, Interim ReportTitle Text
Kwan, B. W., Hodge, D. B.Author Text
Department of Electrical Engineering, Ohio State University, Columbus, Ohio.
Report NASA-CR-164338, ESL-712759-2, 63 pages, 1981.
Source Text
atmospheric attenuation, communications technology
satellite, microwave transmission, millimeter  waves,
radio attenuation, data bases, meteorological
parameters, phased arrays, scintillation, wave
propagation
Keyword Text
The objective of the experiment was to determine the statistical behavior of
attenuation and angle  of arrival on an Earth-space propagation path using the
CTS 11.7 GHz beacon.  Measurements  performed from 1976 to 1978 from
the data base for analysis.  The statistics of the signal  attenuation and phase
variations due to atmospheric disturbances are presented.  Rainfall rate
distributions are also included to provide a link between the above effects on






The internal fields of a layered radome excited by a plane waveTitle Text
Kyam, T. M., Mei, K. K.Author Text
LuTech Inc., Berkeley, CA, pages 608-11, Vol. 2, IEEE, New York, NY.pages
2, Vol. 730, 1981.
Source Text
antenna accessories, dielectric materials, radio
direction-finding, internal fields, layered radome,
direction finding antenna, thin dielectric layers,
computer program
Keyword Text
The fields inside a radome for a direction finding antenna were computed by
the use of the  Unimoment method developed by Mei.  The radome consists
of three thin dielectric layers each  having a small loss tangent.  The fields
were computed for one incident plane wave whose wave  length is
approximately three-eighths of the height of the radome.  The computer
program written  to solve this problem takes advantage of the azimuthal
symmetry of the radome.  Constant phase  contours of the cartesian






Selection criteria for directional aerialsTitle Text
Kyle, R. H.Author Text
Mikrowellen Magazine, Vol. 7, No. 3, pages 303-5, 1981.  EM Systems Inc.,
Sunnyvale, CA.
Source Text
directive antennas, sensitivity, directional serials,
swept frequency transmitter, electronic warfare,
accuracy, direction-finding, instantaneous access
field, narrow-beam system, multi-beam direction-finding
systems
Keyword Text
Directional aerials used in electronic warfare are characterized by three main
parameters such as the  accuracy of direction-finding, sensitivity and the
instantaneous access field.  The directional accuracy  is defined as the
maximum angle error between measured and actual location of the target.
System  sensitivity is specified as the receiver sensitivity minus the gain of
the aerial.  More problematic is  the definition of the instantaneously
accessible spatial field of the direction-finding system; a  narrow-beam
system can be converted to 360 viewing angle by rotation of the aerial at the
expense  of the time which is available for signal acquisition.  A further
parameter to be taken into  consideration is that the transmitter may be
swept-frequency with rotating aerial.  Numerical  examples are used to
illustrate the problem for various sweep frequencies and beam angles.  The







An automatic microprocessor-based receiver for CW hyperbolic position-
fixing systems
Title Text
Last, J. D. and  Linsdall, D. K.Author Text
Conference:  Radio Receivers and Associated Systems, Clerk Maxwell
Commemorative Conference, Leeds, UK, July 7-9, 1981.  Published by IERE,
London, UK, 1981.  (ISSN 0 903748 45 2)   Authors' Association:  School of
Electronic Engineering, Science University, College of North Wales, Bangor,
UK.
Source Text
communications computer control, computerised
navigation, radio direction-finding, radio receivers,
radionavigation,6W hyperbolic position fixing systems,
radio location, automatic microprocessor-based
receiver,  design principles, radio navigation, Decca
Navigator system, software design, accuracy, fix
repeatability, skywave interference sensitivity
Keyword Text
Deals with the design principles of microprocessor-based receivers for
hyperbolic radio navigation  and location systems of the c.w. class.  An
experimental receiver, which is fully automatic in  operation, has been built for
the Decca Navigator system.  Its architecture and software design are
described and the results of land-vehicle, marine, airborne and hand-held field
trials are briefly  presented.  These trials have shown that, although the
receiver is small, simple and low in cost and  power consumption, its
accuracy, fix repeatability and skywave interference sensitivity compare






A portable automatic VOR receiverTitle Text
Lean, G. D.Author Text
Conference:  Radio Receivers and Associated Systems, Clerk Maxwell
Commenorative Conference, Leeds, UK, July 7-9, 1981.  Published by IERE,
London, UK, pages 277-85, 1981.  (ISBN 0 903748 45 2)
Source Text
radio direction-finding, radio receivers, portable
automatic VOR receiver, VHF Omni Range receiver, marine
navigational systems, airborne  use
Keyword Text
Describes what is believed to be the world's smallest miniature, lightweight
self powered VHF Omni  Range receiver.  It is of similar size to a small
domestic radio and it can be tuned to any of the aircraft  VOR navigation
beacons.  The unit is intended as a model for use in the development of VOR
type  marine navigational systems, and for airborne use where the stringent







Studies of the stratospheric and mesospheric wind system and
temperature distribution from  observations of infrasonic waves
generated during regular Concorde flights
Title Text
Liszka, L.Author Text
Kiruna Geophysical Institute (Sweden).  Report KGI-176, ISSN-0347-6405, 16
pages, 1981.
Source Text
atmospheric sounding, Concorde aircraft, infrasonic
frequencies, temperature profiles, wind  profiles,
atmospheric circulation, atmospheric temperature, Mach
cones, mesosphere, ray tracing,  stratosphere, wind
effects
Keyword Text
The applications of infrasonic recording to atmospheric studies are discussed
and results from  Concorde flight observations at four recording stations are
presented.  The Concorde aircraft is  considered as an infrasonic source
located at a known distance, strong enough to be recorded at  distances of
up to 5000 km.  It is assumed that the direction of propagation of the
infrasound  produced by the aircraft is determined by the Mach cone, i.e.
basic principles of geometrical  acoustics are applied.  At each station,
azimuth and horizontal phase velocity of the arriving signal  were recorded as
a function of time.  As the propagation of infrasound in the atmosphere is
strongly influenced by wind and temperature profiles, Concorde recordings in
the infrasonic range  provide information about the atmosphere-horizontal wind
and temperature variations.  Variations  in propagation time, angle of arrival
and phase velocity of recorded infrasonic signals are  interpreted in terms of






The three-bridge R-F signal combining network in ILS localizer integral
monitor applications
Title Text
Martin, E. J., Jr.Author Text
Conference:  EEMTIC '81:  Electrical and Electronic Measurement and Test
Instrument Conference and Exposition, Ottawa, Ontario, Canada, September
22-24, 1981.  Sponsored by  IEEE, Instrum. Measurement Society; Canadian
and US URSI-Comm. A.  Digest published by IEEE, New York, NY, 1981.
Source Text
antenna arrays, bridge circuits, radio direction-
finding, radio direction finding, three-bridge R-F
signal combining network, ILS, localizer integral
monitor,  localizer antenna array
Keyword Text
An analysis of the three-bridge R-F signal combining network provides a
quantitative comparison  between its "on-course" and "off-course" output
signals and the situation that actually exists in the  unobstructed far field of






Instrumentation for millimeter wave turbulence measurementsTitle Text
McMillan, R. W., Bohlander, R. A., Ochs, G. R.Author Text
Proceedings:  (SPIE)-The International Society for Optical Engineering, Vol.
305, pages 253-60, 1981.  Georgia Institute of Technology, Engineering
Experiment Station, Atlanta, GA.
Source Text
atmospheric humidity, atmospheric measuring apparatus,
atmospheric structure, atmospheric  techniques,
atmospheric temperature, atmospheric turbulence,
fluctuations, radiowave propagation,  tropospheric
electromagnetic wave propagation, atmospheric measuring
apparatus, troposphere EM wave propagation, structure
parameters cross  correlation, signal intensity
fluctuations, arrival angle fluctuations, millimeter
wave turbulence  measurements, atmospheric turbulence,
humidity structure parameter, C/sub O//sup 2/,
temperature  structure parameter, C/sub T//sup 2/,
C/sub TO/, aimpoint wander, military fire control
systems,  angle-of-arrival fluctuations, millimeter
wavelengths
Keyword Text
Increasing emphasis is being placed on the study of the effects of
atmospheric turbulence on the  propagation of millimeter and submillimeter
waves because of the potential usefulness of these  frequency bands in both
military and civilian applications.  The characterization of millimeter wave
turbulence effects is more complicated than that of the optical propagation
case because of a strong  dependence on the humidity structure parameter
C/sub O//sup 2/ as well as on the temperature  structure parameter C/sub
T//sup 2/.  In addition, there is a dependence on the cross-correlation of
these two parameters, denoted by C/sub TO/.  Potential problems caused by
turbulence include  fluctuations of both intensity and angle-of-arrival, but the
latter problem is of special interest because  it leads to aimpoint wander in
military fire control systems.  This paper discusses methods of  measuring
both intensity and angle-of-arrival fluctuations at millimeter wavelengths as
well as the  measurement of C/sub T//sup 2/, C/sub Q//sup 2/, C/sub TQ/ and







McPherson, W. R.Author Text
Canadian Aeronautics and Space Journal, Vol. 27, No. 2, pages 118-26,
1981.  Defence Research Establishment, Ottawa, Ontario, Canada.
Source Text
radio direction-finding, satellite relay systems,
marine distress incidents, search and rescue, satellite
system, SRSAT, space technology, air distress
incidents, demonstration
Keyword Text
Addresses the application of space technology to the rapid detection and
location of marine and air  distress incidents.  The nature and scope of the






Response of various monopulse seekers to a multi-source environmentTitle Text
McWhorter, L. V.Author Text
Conference:  IEEE SOUTHEASTCON 1981, Huntsville, AL, April 5-8, 1981.
Conference Proceedings published by IEEE, New York, NY, 1981.
Source Text
computerised signal processing, military systems,
tracking systems, monopulse seeker, multi-source
environment, RF direction finding, spiral signal, phase
comparison  signal, amplitude comparison signal, dual
mode signal, boresight axis
Keyword Text
Monopulse seekers are readily accepted as the best choice for RF direction
finding since complete  and accurate angle-tracking information is derived
from a single radar pulse.  This paper contains  brief tutorial descriptions of
various conventional monopulse seekers grouped into the three major
classes of phase-comparison, amplitude-comparison, and dual-mode spiral






Angle of arrival performance bounds in an interfering environment
(antenna arrays)
Title Text
Mendelovicz, E., Oestreich, E. T., Mendelovicz, A.Author Text
Conference:  IEEE 1981 International Symposium, Antennas and
Propagation, Los Angeles, CA, June 16-19, 1981.  Digest published by IEEE,
New York, NY, Vol. 1, pages 296-9, 1981.  Authors' Association:  Hughes
Aircraft Co., Los Angeles, CA.
Source Text
antenna arrays, interference (signal), military
equipment, interfering environment, antenna arrays,
angle of arrival measurement performance bound,
military  equipment
Keyword Text
Given an antenna array with controllable complex weights, the number of
antenna ports is a variable  that impacts cost and bulk very significantly.  For
N array elements, it is desirable to assess the  performance margin between
a full N-port system and one with a smaller number of ports.  This  paper
compares the angle of arrival measurement performance bound of the N-port
to that of a two  port (monopulse).  In addition the results show that a
proposed monopulse with weights varying  according to Applebaum's Control






Angular data collection from the AN/GMD-1 RDF trackerTitle Text
Merrill, M. D.
Editor:  Karni, S.
Author Text
Conference:  24th Midwest Symposium on Circuits and Systems,
Albuquerque, NM, June 29-30, 1981.  Published by Western Periodicals,
North Hollywood, CA, 1981.
Author's Association:  Department of Electrical & Computer Engineering, New
Mexico State University, Las Cruces, NM.
Source Text
computerised instrumentation, data acquisition, data
reduction and analysis, radio direction-finding,
radiosondes, tracking systems, AN/GMD-1, radio
direction finder, tracker, balloon borne radiosonde,
computer data reduction,  elevation, azimuth angular
data
Keyword Text
The AN/GMD-1 is a radio direction finder (RDF) tracker used to track a
balloon borne radiosonde.   In automating the GMD system for computer data







The automated remote tracking of the Florida manatee (Trichechus
manatus)
Title Text
Michelsen, R. C.Author Text
Conference:  IEEE SOUTHEASTCON 1981, Huntsville, AL, April 5-8, 1981.
Conference Proceedings published by IEEE, New York, NY, pages 96-100,
1981.  Author's Association:  Georgia Technical Engineering, Experiment
Station, Atlanta, GA.
Source Text
ecology, tracking, automated remote tracking, Florida
manatee, endangered species, extra low frequency
Keyword Text
Identifies major electronic, physical, biological and environmental factors
involved in the automated  remote tracking of the Florida manatee (Trichechus
manatus).  The current status of the manatee as  an endangered species is
provided.  An analysis of energy media is conducted to identify those with
the highest probability of success for this application.  The results of a
computer-generated direction  finding (DF) network analysis are summarized.
The possibility of an extra low frequency (ELF)  implementation is investigated
in some detail since ELF frequencies (unlike any ether  electromagnetic or
acoustic frequency) are capable of low attenuation propagation through great
distances of both air and water.  A recommended remote automated tracking
system configuration  is presented, and can be broadly classified as VHF






Tracking of the Florida manatee (Trichechus manatus)Title Text
Michelson, R. C.
Editor:  Ferris, C. D.
Author Text
Conference:  Proceedings of the Eighteenth Annual Rocky Mountain
Bioengineering Symposium, Biomedical Sciences Instrumentation, Laramie,
WY, April 20-21, 1981.  Published by ISA, Research Triangle Park, NC, Vol.
17, pages 115-20, 1981.  (ISBN 0 87664 522 8)   Author's Association:
Sirenian Tracking Program, Georgia Technical Engineering, Experiment
Station, Atlanta, GA.
Source Text
biological techniques and instruments, telemetering
systems, tracking systems, electronic factors, physical
factors, biological factors, electronics placement,
computer generated  direction finding network analysis,
Florida manatee, Trichechus manatus, environmental
factors,  automated remote tracking, endangered
species, remote automated tracking system
configuration,  VHF time-of-arrival, time-segmented
identification
Keyword Text
Identifies major electronic, physical, biological and environmental factors
involved in the automated  remote tracking of the Florida manatee (Trichechus
manatus).  The current status of the manatee as  an endangered species is
provided.  An analysis of energy media is conducted to identify those with
the highest probability of success for this application.  The results of a
computer-generated direction  finding (DF) network analysis are summarized.
A recommended remote automated tracking system  configuration is
presented, and can be broadly classified as VHF time-of-arrival with time-
segmented  identification.  Problems associated with placement of
electronics on the manatee are also presented  along with a discussion of






MMSE equalization of interference on fading diversity channelsTitle Text
Monsen, P.Author Text
Conference:  Colloquium on "Troposcatter Communications-Digital
Developments," London, UK, October 28, 1981.  Published by IEE, London,
UK, pages 7/1-5, 1981.  Author's Association:  Signatron Inc., Lexington, MA.
Source Text
diversity reception, fading, interference (signal),
radio communication, troposcatter links, MMSE
equalization, fading diversity channels, Minimum Mean
Square Error,  interference, digital transmission
diversity systems, intersymbol interference, multipath
Keyword Text
Develops the general formulation for Minimum Mean Square Error (MMSE)
equalization of  interference in digital transmission diversity systems.  The
MMSE processor considered includes  both linear and decision-feedback
equalizers.  The effects of intersymbol interference and additional  diversity
due to multipath are considered.  The author shows how the MMSE
processor sacrifices  diversity to suppress interference which can be in the
main beams of the receiver antenna patterns.   The condition of near
synchronous same-path interference is also addressed.  Because the spatial
angle of arrival of the interference results in delay differences between
interference signals in  different antenna channels, interference delay
compensation is required.  It is shown that this effect  is compensated for






Performance tests results of automatic direction finder receiver
interference susceptibility.
Title Text
Mullins, T. and Luebbers, R.Author Text
Final Report:  Astia Document (AD)-A118438, FAA-RD-81-83, 101 pages,
1981.
Authors' Association:  Department of Electrical Engineering, Ohio University,
Athens.
Source Text
electromagnetic interference, radio direction finders,
radio receivers, aircraft antennas, performance  tests,
radio signals
Keyword Text
The intent of this effort was to measure the interference susceptibility of
present-day ADF  equipment and to determine if RTCA and ICAO documents
dealing with this subject are still  representative.  The results of these tests
show that the equipment tested meet the specifications  of DO-142 Category
A. Recent works had indicated that the interference susceptibility
characteristics of ADF receivers may be dependent primarily on the absolute
level of the undesired  signal, and secondarily on the ratio of the desired to
the undesired signal.  The data presented in  this report, however
demonstrated that the interference characteristics of the aircraft ADF system
are a function of the ratio of the desired to the undesired signal levels present






Direction-finding using a discrete space-matched filterTitle Text
Munier, J., Delisle, G. Y., Faure, B., Cummins, J. A.Author Text
Conference:  IEEE 1981, International Symposium, Antennas and
Propagation, Los Angeles, CA, June 16-19, 1981.  Digest published by IEEE,
New York, NY, Vol. 1, pages 168-71, 1981.  Authors' Association:  Electrical
Engineering Department, Laval University, Quebec, Canada.
Source Text
acoustic arrays, antenna arrays, radio direction-
finding, discrete space-matched filter, uncorrelated
point sources, array, acoustic sensors, acoustic
arrays, radio direction-finding, antennas
Keyword Text
A method of solution is proposed to the problem of finding the direction of one
or several  uncorrelated point sources of radiation, through the use of an array






Subsurface position finding with ELF-wavesTitle Text
Nessler, N. H.Author Text
Conference:  Second International Conference on Antennas and Propagation,
Heslington, UK, April 13-16, 1981.  Published by IEE, London, UK, Part 2,
pages 2/292-6, 1981.
Author's Association:  University of Innsbruck, Innsbruck, Austria.
Source Text
antenna radiation patterns, geophysical techniques,
mining, radio direction-finding, ELF-waves, field
structure, magnetic dipole, loop antenna, precision
position finding, mine,  underground, subsurface, EM
wave, radiowave, geophysics
Keyword Text
The field structure of a magnetic dipole (loop antenna) is used for a precision
position finding system  for mine application.  To minimize the influence of
inhomogeneities the signal frequency is chosen  in the ELF range.  For the
calculation of the position of a transmitting antenna it is sufficient to
determine the field direction at 5 points of measurement.  Measurements are
conducted by means of  a precision bearing head and a measuring procedure
that allows an accuracy of 1 degrees.  The  position finding method is based
on the fact that the field lines are in planes of meridian and that the  angles
between field direction and antenna axis satisfy well known formulas.  For the











Editor:  Jackson, J. S., De Vore, R. W.
Author Text
Axiomatix, Los Angeles, CA, USA, pp. 7-11, Univ. Kentucky, Lexington, KY,
USA, pp. 199, Univ. Kentucky, IEEE, 1981.
Source Text
automobiles, military systems, police, radio direction-
finding, satellite links, automatic vehicle monitoring,
police, NAVSTAR Satellite Global-Positioning System,
military
Keyword Text
The NAVSTAR Satellite Global-Positioning System (GPS) s currently being
developed by the  military to provide precise position and velocity information
to a variety of users.  This system is well  suited to automatic vehicle location
(AVL) and monitoring systems.  The paper describes the GPS  and its
principles of operation.  Types of receivers and antennas suitable for AVL are
included.  The  interface between the central control and refresh rates are
presented in the paper.  Finally,  performance and cost of a GPS receiver










Centre National d'Etudes Spatiales, Toulouse (France). Service ARGOS, 152
pages, 1981.
Source Text
conferences, data collection platforms, ocean data
acquisitions systems, position (location), satellite
Doppler positioning, satellite tracking, automatic
weather stations, buoys, glaciology,  hydrology,
meteorological parameters, wildlife radiolocation
Keyword Text
Equipment used in the ARGOS data collection and location system; ARGOS
oceanography/offshore projects; glaciology; meteorology; hydrology; and bear







Antenna direction-finding characteristicTitle Text
Peshekhonov, V. G.Author Text
Astia Document (AD)-A108110, FTD-ID(RS)T-0961-81, 22 pages, 1981.
Translation:  English from Journal Antenny (USSR), No. 14, pages 52-60,
1972. Author's Association:  Air Force Systems Command, Foreign
Technology Division, Wright-Patterson AFB, Ohio.
Source Text
directional antennas, scattering coefficients,
sidelobes, bandwidth, electromagnetic noise, Gauss
equation, goniometer, numerical analysis, scanners,
signal detection
Keyword Text
The side lobes of the direction finding characteristic of a scanning antenna
were studied.  The  connection between the statistical parameters of the
directivity pattern and the direction finding  characteristic during a
monochromatic and uncorrelated wide band signal was determined.  An
integral parameter, the coefficient of scattering of the direction finding






Aircraft radio systems.Title Text
Powell, J.Author Text
Book:  Pitman, 262 pages, 1981.  London and Marshfield, MA.  Author
employed:  Brunel Technical College, Bristol, England
Source Text
aircraft communication, aircraft equipment, Avionics,
flight instruments, navigation instruments,  radio
equipment, radio navigation, area navigation, digital
techniques, distance measuring  equipment, Doppler
navigation, hyperbolic navigation, instrument landing
systems,  meteorological radar, radio altimeters, radio
direction finders, transponders, VHF omnirange
navigation
Keyword Text
Basic principles of radio are considered along with a categorization of airborne
radio  equipments, communication systems, automatic direction finding, VHF
omnidirectional range  (VOR) the instrument landing system, hyperbolic
navigation systems, distance measuring  equipment, ATC transponder,
weather avoidance, Doppler navigation, radio altimeter, area  navigation, and
current and future developments.  Attention is given to audio integrating
systems, the Omega navigation system, the Decca navigator, weather radar,
the Doppler effect,  the Doppler spectrum, the Doppler shifts or a four-beam
Janus configuration, the aircraft  velocity in earth coordinate expressed in
terms of Doppler shifts, the development organization,  a generalized area
navigation system, the microwave landing system, microwave aircraft digital







Electromagnetic system for subsurface position measurement (ELF link
application)
Title Text
Raab, F. H. and Hansen, P. K.Author Text
Conference:  IEEE-IAS 1981:  Industry Applications Society Annual Meeting,
Philadelphia, PA, October 5-9, 1981.  Conference Record published by IEEE,
New York, NY, 1981.  Authors' Association:  Green Mountain Radio Research
Co., Burlington, VT.
Source Text
communications computer control, mining, position
measurement, radio applications, safety systems,
subsurface position measurement, transportable three-
axis magnetic-dipole transmitters, electronic  grids,
subsurface retransmitter, beacon transmitter, coal-
pillar loop antenna, uplink receiver, three-axis
antenna, digital signal processing, VHF-FM
communications
Keyword Text
Describes a new, automated method of locating trapped mine workers and
guiding underground drills  that overcomes many limitations inherent in
electromagnetic direction-finding and seismic systems.   Three transportable
three-axis magnetic-dipole transmitters on the surface create a system of
electronic grids in which the phases of the ELF downlink signals convey
position and orientation  information.  The subsurface retransmitter modulates
the uplink carrier of the existing beacon  transmitter with the received
downlink signal; the coal-pillar loop antenna is used for both receiving  and
transmitting.  The uplink receiver uses a three-axis antenna and extensive
digital signal  processing.  A small computer integrates data, estimates
position, and controls system operation  through VHF-FM communications.
Both coal-mine and deep-mine operation are possible by  selecting






Improved angular discrimination for digital ESM systemsTitle Text
Rehnmark, S.Author Text
Conference Proceedings:  Second Military Microwaves '80; London, England,
October, 22-24, 1980. Microwave Exhibitions and Publishers, Ltd.,
Sevenoaks, Kent, England,  pages 157-162 (A82-18901 07-32), 1981.  Author
employed:  Anaren Microwave, Inc., Syracuse, NY
Source Text
angular resolution, digital radar systems, electronic
warfare, microwave antennas, pulse radar, radar
receivers, antenna arrays, antenna feeds, bearings,
frequency discriminators, signal detectors, signal
measurement, signal reception, signal transmission,
superhigh frequencies
Keyword Text
A description is presented of the operation and performance characteristics of
a new type of  Digital Bearing Discriminator (DBD) which has a 360 degree
field of view.  The new devices are  small, lightweight, monopulse DBD,
designed specifically for high probability of detection in  dense signal
environments.  The DBD is wide open in frequency (with each band), wide
open in  bearing, and it has high dynamic range and sensitivity .
Developmental models in the 2-4 GHz  band have bearing errors less than 2
degrees RMS over more than + or - 40 degrees of elevation  coverage.  Units
with the same accuracy are under development for the 2-7.5 GHz and the 7.5-
18  GHz bands.  The DBD's will be incorporated in digital ESM receivers with







The effects of atmospheric turbulence in optical astronomyTitle Text
Roddier, F.
Editor:  Wolf, E.
Author Text
Book:  Progress in Optics, published by North-Holland, Amsterdam,
Netherlands, 1981.  (ISBN 0 444 85444 4)  Author's Association:  Dept.
d'Astrophys. de l'IMSP, Univ. de Nice, Nice, France.
Source Text
astronomical techniques, atmospheric light propagation,
atmospheric turbulence, temperature fluctuations,
perturbed plane wave complex amplitude fluctuations,
atmospheric  turbulence, optical astronomy, energy
cascades, spectral properties, refractive index
fluctuations,  phase screen approach, statistical
properties, point source image, Michelson stellar
interferometry,  aperture synthesis, statistical
properties, phase fluctuations, stellar scintillation,
angle-of-arrival  fluctuations, high resolution
imaging, site testing, image quality
Keyword Text
The theory of energy cascades and the related spectral properties of
temperature and refractive index  fluctuations in the atmosphere are outlined.
The spectral properties of the complex amplitude  fluctuations of a perturbed
plane wave are summarized.  In order to minimize mathematical  calculations
a phase screen approach is adopted.  The statistical properties of a point
source image  are dealt with and applications to Michelson stellar
interferometry and aperture synthesis discussed.   The phase screen
approach is used again to derive the statistical properties of amplitude and
phase  fluctuations, i.e. of stellar scintillation and of optical path or angle-of-
arrival fluctuations.   Applications to high resolution imaging and finally







Study of remote wind measurement using acoustic angle-of-arrival
techniques, Final Report, Mar.  1978 - Feb. 1981
Title Text
Russell, P. B., Liston, E. M., Delateur, S. A.Author Text
Final Report:  SRI International Corp., Menlo Park, Calif.  Astia Document
(AD)-A100860, ARO-13850.1-GS, 53 pages, 1981.
Source Text
acoustic measurement, solar, wind measurement, acoustic
scattering, remote sensors, signal  processing
Keyword Text
An angle-of-arrival solar system was designed, built, and tested with the goal
of determining  boundary-layer winds.  The system measures the
backscattered signal induced in two closely space  microphones on a single
parabolic receiver antenna; the angle of arrival is calculated from the  relative
signal amplitudes.  This is the acoustic analog of the amplitude-monopulse
radar  technique.  However, the acoustic system uses distributed
(atmospheric) targets and a fixed (not  steerable) antenna.  Test
demonstrated that the system can receive atmospheric echoes and process
the analog signals to estimate angle-of-arrival (hence, layer-averaged wind)
when signal-to-noise  ratios are adequate.  However, the validity of these wind
estimates was not demonstrated with  correlative wind data.  Digital
processing techniques were implemented with the goals of  automatic wind
calculation, identification of adequate signal-to-noise ratios, and noise
subtraction.   Computer hardware limitations prevented achieving these goals.







PA 010, the first Doppler direction finding equipment for the short wave
range
Title Text
Schmengler, E., Ernst, B. F.Author Text
Mikrowellen Magazine, Vol. 7, No. 5, pages 590-3, 1981.Source Text
Doppler effect, radio direction-finding, Doppler
direction finding equipment, short wave range,
reference aerial, microprocessor-controlled
Keyword Text
Describes the construction and application of the high-frequency Doppler
Direction Finder of Rohde  & Schwarz.  The aerial system in its maximum
configuration consists of two concentric circles; the  outer circle has about 50
m diameter and is usable up to 10 MHz, the inner has a diameter of 13 m.
The reference aerial in the center serves the full frequency band.  The aerials
are sampled by the PC  110 unit and processed by the microprocessor-







PA 010 - first shortwave doppler direction finderTitle Text
Schmengler, E., Ernst, B. F.Author Text
News from Rohde and Schwarz, Vol. 21, No. 94, pages 26-9, 1981.  Rohde &
Schwarz, GmbH, Munich, West Germany.
Source Text
Doppler effect, radio direction-finding, SW doppler
radio direction finder, PA 010, HF direction finder
Keyword Text
The Rohde & Schwarz direction finder PA 010 for the frequency range (0.5) 1
to 30 MHz is the first  HF direction finder to operate on the doppler principle.
This method ensures DF results free from  errors caused by depolarization,
thus making it particularly attractive for shortwave.  All the other
characteristics of this direction finder are also in line with the high demands of
modern SW  engineering, for instance:  remote-control capability of the entire
system over any distance,  microprocessor-controlled evaluation of bearings,
direction finding of signals carrying any  modulation mode, smallest






Report on the special program 78 satellite geodesy of the technical
University of Munich, Progress  Report, 1980
Title Text
Schneider, M.Author Text
Bayerische Akademie der Wissenschaften, Munich (West Germany).  Report
ASTRON-GEODAET-ARB-41, ISBN-3-7696-9784-7, ISSN-0340-7691, 216
pages, 1981.
Source Text
Geodesy, geodetic coordinates, satellite observation,
Doppler radar, geopotential, laser range  finders,
radio interferometers, terradynamics
Keyword Text
Various topics include:  (1) direction finding; (2) range finding; (3) Doppler
measurements; (4)  construction of a receiver for radio interferometry; (5)
mobile laser range finding system; (6)  figure-and field parameter
determination/geopotential; (7) dynamics of the Earth-Moon system;  and (8)










Graz University (Austria). Inst. fuer Nachrichtentechnik und
Wellenausbreitung, Report INW-8,107, 34 pages, 1981.
Source Text
balloon, borne instruments, electric fields, electrical
measurement, payloads, systems engineering  checkout,
data systems, electric potential, PCM telemetry,
stratosphere, systems integration
Keyword Text
A balloon-borne experiment for electric field measurement with data coding,
small enough to be  used in a combined payload simultaneously measuring,
e.g., X-ray fluxes, is described.   Measurement apparatus assembly is
depicted.  System integration is shown, including direction  finder (azimuth)
spin motor, and inertia real winch.  Electronics design is given.  Procedures






Measurements of near surface kinematics under waves and winds.  Final
Report, 1979 -1981
Title Text
Suhayda, J. N.Author Text
Final Report:  Department of Civil Engineering, Louisiana State University,
Baton Rouge.  Astia Document (AD)-A111884, 86 pages, 1981.
Source Text
coastal water, kinematics, ocean currents, ocean
surface, shallow water, water waves, buoys, finite
difference theory, image processing, synthetic aperture
radar, velocity distribution
Keyword Text
This report presents the results of the measurement of the drift of buoys
during the MARSEN  experiment, September and October 1979 and the
numerical simulation of sea surface kinematics  influenced by waves.  The
buoy observations were made by tracking the position of the buoys  using a
radio direction finder.  The buoy drogues were deployed at various depths
below the  surface to study the velocity profile.  The numerical model was
used to predict wave properties  at a sub-wavelength scale equal to that







Application of fiber optics in radiolocation techniqueTitle Text
Szustakowski M., Masternak, S.Author Text
Przeglad Telekomunikacynjy, Vol. 54, No. 4, pages 114-20, 1981.Source Text
optical fibers, optical links, radio applications,
radiolocation technique, fiber-optic signal
transmission, information transfer
Keyword Text
The exploitation of fiber-optic lines for information transfer has confirmed the
advantages of such  lines.  Radiolocation techniques is one of these spheres
in which the application of fiber-optic signal  transmission can make it easier
to solve many problems.  The author discusses the physical base of
information transfer using optical fibers.  Short characteristics of fiber-optic
line elements are  included taking into consideration the features which






Polar bear telemetry results from the Nimbus-6 systemTitle Text
Taylor, M. K., Demaster, D. P., Sheldon, S. P., Sorenson, F., Latour, P.
B., Lee, J.,
Schweinsburg, R. E., Larsen, T., Jonkel, C., Vibe, C.
Author Text
Journal:  CNES Proc. of the ARGOS Users Conference on Data Collection
and Platform, (See N85-24348 14-42),  26 pages, 1981.  Sponsored by US
Fish and Wildlife Service National Laboratory; Minnesota University; Canadian
Wildlife Service; Northwest Territories Wildlife Service; Norsk Polar Institute
and Danish Zoologist Museum.  (AIAA Technical Library, NTIS, HC
A08/MFA01)  Authors' Association:  British Columbia University, Faculty of
Forestry, Vancouver, Canada.
Source Text
bears, radio telemetry, satellite tracking, wildlife
radiolocation, arctic regions, harnesses, Nimbus  6
satellite, TIROS N series satellites
Keyword Text
Satellite telemetry studies of polar bear movements were implemented in
Alaska, the Canadian  High Arctic, and the Greenland Sea using the Nimbus-
6 RAMS system and a transmitter collar.   System problems, inconsistent
instrument performance, and premature attachment harness failure  reduced
the information obtained.  A northeasterly movement of Alaskan polar bears is
noted  in early spring.  Canadian polar bears demonstrate an ability for long
distance movements but  tend to remain close to the site of capture.
Instrumented polar bears in the Greenland Sea move  long distances in
sustained directions, indicating an ability to navigate and escape the powerful
east Greenland current.  Field test results indicate that a transmitter and






Cyclical, broadband economical scanning procedure for determining
the direction of incidence of  electromagnetic waves.
Title Text
Westermeir, G.Author Text
German Thesis:  Muenchen, Technische Universitaet, Fakultaet fuer
Elektrotechnik, Dr.  Ing. Dissertation, 229 pages, 1981.
Source Text
direction finding, directors (antenna elements),
electromagnetic radiation, incident radiation, antenna
couplers, antenna radiation patterns, broadband,
Doppler effect, error correcting devices,  frequency
modulation, intermediate frequency amplifiers, near
fields, signal processing, signal to  noise ratios
Keyword Text
It is demonstrated that the installation of active antenna elements can
generally eliminate the  directional errors arising from antenna coupling and
also permits maximum broadbandedness to  be attained with optimal signal-
to-noise ratios.  A Doppler direction finder that accomplishes this  result is
described, including its principle and design, its transit time compensation,
simultaneous  and sequential scanning, and the error potential of its
information modulation.  The broadband use  of the Doppler direction-finding
procedure is detailed, including the necessity for active receiver  antennas,
the bandwidth of the intermediate frequency amplifier in the receiver, the
Doppler signal  spectra during hub compression, and the signal-noise
separation during hub compression.   Experimental realization is addressed,
with discussion of active antennas, antenna field simulation,  commutator,






Biotelemetry studies on elkTitle Text
White, G. C.Author Text
Las Alamos Scientific Lab., N. Mexico. Report  LA-8529-NERP, 26 pages,
1981.
Source Text
biotelemetry, habitats, New Mexico, Rocky Mountains
(North America), wildlife radiolocation, winter,
bioinstrumentation, communication equipment, forest
fires, radio tracking
Keyword Text
The movements of Rocky Mountain elk (Cervus elaphus nelsoni) in the
eastern Jemez Mountains  in north-central New Mexico were studied.  Thirty-
six elk were trapped, marked, and released, and  30 animals were radio
collared.  The June 1977 la Mesa fire created a wintering habit that was  used
heavily by the radio collared elk.  The 10-year-old clear cuts on Cerro del
Medio on the  Baca Land and Cattle Company property was used for calving
and nursing areas.  It was found  that the radio collared elk used it in an early
successional state, and they did not use areas at the  Los Alamos National






Estimation of Oceanwave Wavenumber and Propagation Direction from
Limited Synthetic  Aperture Radar Data.   NOTE Final Report. 1 Mar 79-
31 Jan 81
Title Text
Carlson, Gordon E., Agne, Craig L., McEniry, Charles M.Author Text
Final Report:  Department of Electrical Engineering, Missouri University,
Rolla.  Report CSR-81-1, 198 pages; January 1981.
Source Text
synthetic aperture radar, ocean waves, direction
finding, trade off analyses, signal to noise  ratio,
range (extremes), propagation, parameters, numbers,
waves, NTISDODXA
Keyword Text
A system for determining wavenumber and propagation direction for the
dominant ocean  wave component from a few scans of synthetic aperture
radar data is described and  analyzed. The analysis uses actual synthetic
aperture radar data and provides system  parameter tradeoffs and statistical
performance results. While reasonable estimates of  wavenumber and
propagation direction are achieved in some cases, the estimates are not
sufficiently consistent to be satisfactory over a wide range of cases. The







EXPOSURE. A Newsletter for Ocean Technologists. Volume 8, Number 6Title Text
Mesecar, RoderickAuthor Text
Newsletter:  School of Oceanography, Oregon State University, Corvallis.  9
pages; January, 1981.
Source Text
homodyne radio receivers, radio direction finders,
oceanographic equipment, yellow sea, instrumentation,
New Zealand, oceanographers, propellers, bearings,
rotation, receivers,  circuits, buoys, clocks, drift,
NTISDODXA
Keyword Text
This report deals with a homodyne receiver for obtaining bearings on drift
buoys;  propeller rotation direction circuit, and encoder cap deformation in the






The flight assessment and applications of DME/DME. I, IITitle Text
Rawlings, R. C., Talbot, R. J.Author Text
Journal of Navigation, Vol. 34, pages 103-130; January 1981. Discussion,
pages 130-133; 1981.  Author Rawlings employed:  Royal Aircraft
Establishment, Farnborough, Hants., England
Source Text
air navigation, computerized simulation, distance
measuring equipment, flight simulation,  technology
utilization, VHF omnirange navigation, flight tests,
frequency scanning, noise  reduction, radio direction
finders, systems integration, velocity measurement
Keyword Text
Computer simulation and flight trials have been undertaken to establish the
aircraft navigation  performance that can be achieved using the currently
available ground aids - VHF  omni-directional radio and distance measuring
equipment (DME) - with noise reduction  techniques which make use of
velocity data from onboard sensors.  Consideration is given to  DME







Digital Ionospheric Sounding in the Arctic.   NOTE Final Report. 1 Mar
78-25 Mar 80
Title Text
Reinisch, B. W., Bibl, K.Author Text
Final Report:  Lowell University Research Foundation, MA.  Air Force
Geophysics Lab., Hanscom AFB, MA.  Report ULRF-412/CAR-AFGL-TR-81-
0022, 134 pages; January 1981.
Source Text
ionosondes, digital systems, arctic regions,
atmospheric sounding, ionosphere, ionograms,  doppler
effect, angle of arrival, f region, radio waves, high
frequency, data reduction,  computer applications,
NTISDODXA, NTISDODAF
Keyword Text
New ionogram observation techniques were applied at the Goose Bay
Ionospheric  Observatory (GBIO) in Newfoundland, Canada, and aboard
AFGL's Airborne Ionospheric  Observatory (AIO) using the Digisonde 128PS
system. A receiving array of four  crossed-loop antennas at GBIO enabled
incidence angle and polarization measurements  within the ionogram in
addition to the Doppler observations.  The Doppler information  in the
propagation ionograms between the GBIO Digisonde and the moving AIO
sounder  facilitates the interpreting of different modes of propagation. Software
for the AFGL CDC  6600 computer and for a microcomputer was developed for
the processing of the digital  ionograms. The identification of ordinary and
extraordinary echoes in the Goose Bay  ionograms greatly simplify the
automatic processing of ionograms. Indeed, it became clear  that for
automatic ionogram trace identification the O and X tagging is a prerequisite.
In support of the ESD 414L project an ionogram communicator (ICOM) was
added to the  GBIO Digisonde providing -via telephone lines -real time
ionogram printouts at the  Over-The-Horizon Backscatter Experimental Radar
System in Maine. Another Digisonde  station was equipped and brought to







Use of Back Azimuth Measurements in Seismic Event Location with
Regional Data.
Title Text
Rivers, D. W., Burnetti, J. A., Chang, A. C.Author Text
Technical Report from:  Teledyne Geotech, Alexandria, VA. Seismic Data
Analysis Center.  VELA Seismological Center, Alexandria, VA.  Report
SDAC-TR-81-3-VSC-TR-81-17, 84 pages; January 1981.
Source Text
seismic detection, direction finding, position finding,
multiple operation, confidence limits, primary waves
(seismic waves), computations, algorithms, iterations,
chi square test, NTISDODXA, NTISDODAF
Keyword Text
Conventional methods for seismic event location, which are based on
measurements of  signal arrival times, may be inadequate for events detected
at only regional distances,  because there may be an insufficient number of
observations.  This shortcoming can be  alleviated by supplementing the
measurements of P-wave arrival times with measurements  of the event's
back azimuth made by applying Smart's (1978) three-component processor
to the regional phase Lg. Back azimuth measurements can also be used as
an analyst's  tool to calculate an approximate epicenter for use in the
association of mixed events with  the appropriate signal arrivals or for use as
the initial value in an iterative location  scheme. An algorithm is herein
presented which performs event location by treating  arrival time
measurements and back azimuth measurements in an analogous fashion.
Tests  of this algorithm which were run in the depth-restrained mode for two
events show that  it can be effective for sparse data sets but also that it can
lead to large errors if there is  a poor geometrical distribution of detecting
stations. Computations of the confidence  region about the epicenter
demonstrates an insufficiency in the theory for calculating  F-statistic
confidence ellipses for azimuths and travel-time data if the measurement
variances are not known a priori. The theory is satisfactory for the standard






The selection of optimum parameters for an astro direction finder using
standard computer  programs
Title Text
Sergeev, M. A., Iushchenko, V. I., Levanenko, V. A., Rysakova, T. N.Author Text
Priborostroenie, Vol. 24, pages 57-63, January 1981.  Authors employed:
Leningradskii Institut Tochnoi Mekhaniki i Optiki, Leningrad, USSR.
Source Text
algorithms, astronavigation, computer programs,
optimization, radio direction finders, angular
velocity, block diagrams, perturbation
Keyword Text
An astronavigational system was developed with a correctional device based
on a bidirectional  observation of stars to determine angular coordinates of
flight vehicles.  Algorithms were  derived for typical computer programs which
optimize the astro direction finder parameters and  establish their limitations






Standardized program for selecting optimum parameters for spacecraft
direction finder.
Title Text
Sergeev, M. A., Yushchenko, V. I., Levanenko, V. A., Rysakova, T. N.Author Text
Priborostroenie, Vol. 24, No.1, pages 57-63, January 1981.  Leningrad Inst of
Precis Mech & Opt, USSR.  Izvestiya Vysshikh  Uchebnykh  Zavedenii.
Source Text
spacecraft, navigation aids, space flight, computer
applications
Keyword Text
Algorithms and data processing techniques are presented, which make it
possible to select  optimal direction-finder parameters in a specific range and
set bounds on interferences  for which mean square error does not exceed an






A simple radio direction finderTitle Text
Soati, P.Author Text
L'Antenna, Vol. 53, No. 1, pages 10-11; January 1981.Source Text
radio direction-finding, portable Seabeam yacht radio
direction finder
Keyword Text
Describes the portable Seabeam yacht radio direction finder of the Seafarer
range of Electronic  Laboratories, with full technical details.  The receiver has
a superheat solid-state circuit for 150 to  400 kHz.  The required frequencies
are set up on a keyboard and tuning is automatic.  The RDF is  equipped with
magnetic compass, clock, 9 V battery supply, aerial (ferrite), light.  The case
is made  of ABS, the instrument weighs 1300 g and is suitable for the -10/+55






The Development and Testing of the NAVSTAR Global Positioning




Technical Report from:  Army Aviation Research and Development Command,
St. Louis, MO.  Report USAAVRADCOM-TR-80-E-3, 151 pages; February
1981.
Source Text
global positioning system, doppler radar, direction
finding, hybrid computers, velocity,  bodies, AN/ASN-
128-NTISDODXA
Keyword Text
A GPS/Doppler Heading Reference system was developed and field tested in
a van for  evaluation of performance in the Fort Monmouth, NJ area. Earth-
referenced velocities  derived from the GPS set and body referenced velocities
derived from the AN/ASN-128  Doppler Set were combined in a separate
HYBRID computer to determine true vehicle  heading.  The results of these
tests successfully demonstrated that a new method of  providing non-






Radiolocation.  IVTitle Text
Hetenyi, L.Author Text
Radiotechnika, Vol. 31, No. 2, pages 78-80; February 1981.Source Text
radar, J distance indicators, panorama radar, PPI
indicator, local oscillator stages, cm wavelengths,
lighthouse tubes
Keyword Text
For pt. III see ibid., vol. 31, no. 1, p. 45.  The history of radar development in
the war years is  surveyed.  The principles of A and J distance indicators and
the panorama radar with PPI indicator  are outlined.  Valves employed in
receivers up to 70 MHz were built on conventional principles but  mixer and
local oscillator stages operating on cm wavelengths required special







Beamforming fibre optic sensorTitle Text
Rashleigh, S. C., Taylor, H. F.Author Text
Electronics Letters, Vol. 17, pages 138, 139, February 5, 1981.  U.S.  Navy,
Naval Research Laboratory, Washington, D.C.
Source Text
acousto-optics, bi-refringence, fiber optics, light
beams, optical equipment, frequency response, incident
radiation, light transmission
Keyword Text
An extended fiber sensor is described in which the response is selective in
frequency and angle  of arrival of the incoming signal, of that the beamforming
function is performed without the  need for external processing.  The sensor
contains a single mode birefringent fiber twisted  uniformly along its length
and deployed in a manner such that the applied pressure introduces  an
anisotropic strain in the fiber material.  Experimental results are reported that
show the  sensor to exhibit an acoustic response which depends on the
frequency and propagation angle  of the incident wave.  The magnitude and
sign of this change depend on the orientation of the  bi-refringence axes











DFVLR, Oberpfaffenhofen, Germany, Forschungsbericht - Deutsche
Forschungs-und Versuchsanstalt fuer Luft-und Raumfahrt, No. 81-02, 32
pages; February 1981.
Source Text
radio direction finding, measurementsKeyword Text
The purpose of the work was to determine how far the errors of position
determination  systems, based on radio frequency range measurements and
operating in urban areas, can  be eliminated by appropriate evaluation of the
measurements.  Based on statistical  properties of the errors, an attempt is
made to find the lower limit for the final position  error, which no evaluation
method can improve upon.  This limit is calculated for a  system with four






Measurement of Canard Wakes.   NOTE Final rept. 1 Oct 79-30 Sep 80Title Text
Sisson, G., Crandall, R.Author Text
Final Report:  Air Force Academy, CO.  Report USAFA-TN-81-1, 51 pages;
February 1981.
Source Text
wake, canard configuration, data acquisition, probes,
calibration, wind tunnel tests,  measurement, direction
finding, air flow, flow fields, static pressure,
flowmeters,  manufacturing, incompressible flow,
compressible flow, NTISDODXA
Keyword Text
This technical note consists of two separate papers. The first covers the
manufacture  and calibration of miniature seven hole probes. The second
paper covers the flow field  data collection and presentation. Together, the two
papers describe the entire process  developed to quickly and economically
measure the flow field properties in canard  model wakes. The first paper
describes a method for measuring local direction and total  and static
pressures of a flow by means of a fixed probe, provided that the local air  flow
does not make an angle of more than 80 degrees with the axis of the probe.
Rapid  surveys of the wakes formed behind variously-configured lifting body
models during  wind tunnel testing require such a probe. The probe is easily
manufactured from  standard-sized tubing materials. The power series
calibration method used with the  probe results in explicit polynomial
expressions for the desired aerodynamic properties.  The calibration method
is easily programmed on a data acquisition system. This paper  includes an
example of a complete incompressible calibration and discusses a logical






Multipath and interference effects in secondary surveillance radar
systems
Title Text
Stevens, M. C.Author Text
IEE Proceedings, Communications, Radar and Signal Processing, Vol. 128,
Part F, No. 1, Part 43-53, February 1981.  Author employed:  Cossor
Electronics, Ltd., Harlow, Essex, England
Source Text
air traffic control, electromagnetic interference,
multipath transmission, radar transmission,  secondary
radar, surveillance radar, adaptive control, antenna
radiation patterns, radar antennas,  radar equipment,
radio direction finders, system effectiveness
Keyword Text
Secondary surveillance radar for air traffic control is compared with primary
radar for improved  performance.  System problems associated with SSR are
less easily tolerated because of  increasing reliance being placed on SSR by
air traffic control.  Problems arising from multipath  and mutual line
interference effects are examined.  Many deficiencies can be overcome by







2.06 Micrometer Wide Bandwidth Detector Assembly.Title Text
Trainito, AngeloAuthor Text
Final Report:  New England Research Center, Inc., Sudbury, MA.   Shared
Bibliographic Input Experiment.  Astia Document (AD-E450 005, 40 pages;
February 1981.
Source Text
infrared detectors, cadmium tellurides,
photoconductors, bandwidth, detection, mercury
compounds, fabrication, assembly, aircraft equipment,
remotely piloted vehicles, broadband  ,cadmium mercury
tellurides, NTISDODXA, NTISDODXA
Keyword Text
This program demonstrated that high performance, wide bandwidth mercury
cadmium  telluride photoconductor detectors can be fabricated with a spectral
peak at 2.06  micrometers. Detectivity at a frequency of 10 MHz are on the
order of 2 x 10 to  the 11th power to 7 x 10 to the 11th power CMHZ 1/2/w-1
at an operating temperature  of 235 degrees Kelvin. This performance was







Detection of target multiplicity using monopulse quadrature angleTitle Text
Asseo, J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AED-17, No.
2, pages 271-80; March 1981.  Aircraft Division, Northrop Corp., Hawthorne,
CA.
Source Text
radar clutter, radar theory, target multiplicity,
monopulse quadrature angle, Rayleigh fluctuating
targets, interfering signals,  noise, clutter, zero-
mean Gaussian processes, receiver operating
characteristics, target radar cross  section
Keyword Text
The feasibility of using the indicated quadrature angle of arrival of a monopulse
radar to discriminate  a single target from multiple targets, separated in angle
within a radar resolution cell, is investigated.   The analysis is performed to
steady (fixed) and Rayleigh fluctuating targets which cover a broad  range of
target characteristics.  In both cases, the interfering signals due to noise and
clutter in the  sum and difference monopulse channels are assumed to be
independent, zero-mean Gaussian  processes.  Detection and false alarm
probabilities are evaluated analytically and the receiver  operating
characteristics are obtained for both fixed and fluctuating target cases.  It is
shown that  multiple targets can be discriminating target cases.  It is shown
that multiple targets can be  discriminated from a single target condition by
integrating the indicated monopulse quadrature angle  of arrival from several
independent pulses.  It is also shown that the probability of detecting multiple
targets increases as the fluctuation in the target radar cross section










Patent:  Department of the Army, Washington, DC.  Report PAT-APPL-6-246
518, 18 pages; March 1981.
Source Text
patent applications, direction finding, hybrid systems,
velocity, navigational aids, latitude,  longitude,
ground vehicles, airborne, ships, navigation
satellites, doppler systems, inertial  systems,
integrated systems, algorithms, radio receivers,
global, NTISGPA, NTISGPA
Keyword Text
This invention relates to a device and method which can be used in any type
of moveable  vehicle, be it aircraft, land vehicle or marine vessel, to provide a
dependable and accurate  true heading reference. It provides an accurate and
constantly updated readout of the  vehicles present direction of travel relative
to the earth's latitude and longitude coordinate  system. The invention
provides a novel and accurate true heading reference for vehicles  which







Fixing of the sources of atmospherics using the measurement of the
arrival time differences of  ELF atmospherics between Toyokawa and
Bangkok
Title Text
Iwai, A., Kengpol, A. Kashiwagi, M., Nishino,
M., Katoh, Y.
Author Text
Proceedings, Vol. 28, pages, 13-29, March 1981.  Research Institute of
Atmospherics, Nagoya University.  Authors Iwai and Kengpol employed:
Chulalongkorn University, Bangkok, Thailand.
Source Text
atmospherics, diurnal variations, electromagnetic noise
measurement, extremely low radio  frequencies, radio
direction finders, time lag, data recording, ground








A new direction finding technique for auroral VLF hiss based on the
measurement of time differences  of arrival at three spaced observing
points
Title Text
Nishino, M., Yanaka, Y., Iwai, A., Hirasawa, T.Author Text
Planetary and Space Science, Vol. 29, No. 3, pages 365-75; March 1981.
Research Institute of Atmospherics, Nagoya University, Toyokawa, Japan.
Source Text
atmospheric radiation, ionosphere, ionospheric
techniques, direction finding technique, VLF hiss, time
differences, auroral hiss, localized exit regions,
arrival  time, atmospheric technique, ionospheric
noise, radiowave emission
Keyword Text
A newly developed direction finding (DF) technique for auroral hiss based en
the measurement of  time differences of wave arrival was carried out in 1978
at Syowa Station (geomag. lat. -70.4  degrees), Antarctica and its two slave
unmanned observing points located at about 20 km distances  from Syowa.
The auroral hiss signals (0.3-100 kHz) received at the two spaced points were
 transmitted to Syowa by a wide-band telemeter of 2 GHz.  The arrival time
difference of auroral hiss  between Syowa and each spaced point was
automatically determined by cross-correlating the  waveforms of the received
signals, and then the incident and azimuthal angles were measured with  an
accuracy of about 10 degrees.  It has been found that the new DF technique







Observation of the ELF and VLF atmospherics and their numerical
simulation
Title Text
Ogino, T., Jindoh, H.Author Text
Proceedings, Vol. 28, pages 1-11, March 1981. Research Institute of
Atmospherics, Nagoya University.
Source Text
atmospheric electricity, atmospherics, computerized
simulation, electromagnetic wave  transmission,
extremely low frequencies, very low frequencies,
electric fields, magnetic fields,  power spectra,
waveforms
Keyword Text
Observations of ELF and VLF atmospherics were made at a single station to
obtain waveforms  of the vertical electric and horizontal magnetic fields;
direction finding of the propagation was  also performed. Preliminary results
on the dynamic spectrum and lightning discharge current  in the ELF
component are reported.  The observed waveforms are compared with those
obtained  by numerical simulation using observed propagation constants and
three lightning discharge  current models.  The waveforms of the ELF
component, namely slow tails produced from the  return stroke current, are
small compared with the observed slow tails.  The amplitude ratio of  ELF to
VLF components can be roughly explained by the intermediate current model






Non-military applications of high frequency single station location
systems
Title Text
Treharne, R. F.Author Text
Journal of Electrical and Electronics Engineering, Australia, Vol.1, No. 1,
pages 87-92; March 1981.
Source Text
radio direction-finding, radio navigation, high
frequency single station location systems, non-military
applications
Keyword Text
The single station location technique which has been used for military
purposes for many years  should make it possible to develop economical HF








March Engineering Review, pages 12-14, May 1981.  Honeywell IncSource Text
ships, dynamic positioning, ship equipmentKeyword Text
Dynamic positioning systems (DP) which were once considered a luxury that
only a few  operators could afford are fast becoming indispensable tools for
many subsea operations.   This article provides a general explanation of the
various systems, functions, and  applications of DP.  Acoustic position







Cepstral analysis of broad-band radio emission.  New possibilities in
radio astronomy.
Title Text
Afraimovich, E. L.Author Text
Astronomy and Astrophysics, Vol. 97, No. 1, Part 2, pages 366-72; April
1981.  Siberian Institute of Terrestrial Magnetism, Ionosphere & Radio Wave
Propagation, USSR.
Source Text
radio astronomical techniques, spectral analysis, broad-
band radio emission, radio astronomy, spectral
interference effect, delayed modes, feeble  signals,
mode separation, group delay, Doppler shift, pulsed
radiation, radio sources, spectral Faraday  effect,
bistatic radiolocation, celestial bodies, interference
effects, Earth's ionosphere, spectral  observations,
cepstral analysis, polarization, data processing
Keyword Text
The spectral interference effect resulting from super-position of various
delayed modes of  propagation having an arbitrary, previously unknown shape,
is discussed.  Cepstral analysis of such  signals offers new possibilities for
studying propagation media and detecting feeble signals via mode
separation, both for group delay and Doppler shift.  Of particular importance is
the use of this method  in space studies using continuous and pulsed
radiation from radio sources.  In this connection,  possibilities of using the
spectral Faraday effect and bistatic radiolocation of celestial bodies by radio
source emission, are discussed.  Spectral interference effects of the Earth's
ionosphere are  investigated.  It is shown that these effects should be taken
into account when interpreting spectral  observations in the meter and






Marine Mammal Transmitter for porpoise trackingTitle Text
Briscoe, W. G.Author Text
Conference and Exhibit Proceedings:  Region 3, SOUTHEASTCON '81,
Huntsville, AL, April 5-8, 1981. Institute of Electrical and Electronics
Engineers, Inc., pages 673-676 (A81-44676 21-31), Piscataway, NJ., 1981.
Author employed:  SCI Systems, Inc., Huntsville, AL
Source Text
marine technology, Nimbus 6 satellite, performance
tests, porpoises, radio transmitters, wildlife
radiolocation, block diagrams, systems engineering
Keyword Text
The Marine Mammal Transmitter (MMT) forms part of the equipment to be
used in a worldwide  Porpoise Tracking System.  Knowledge of porpoise
migration, distribution characteristics, and  population estimates are needed
to aid in protection of the porpoise.  A major problem is  suffocation of
porpoises when they are caught in tuna purse seine fishing nets.  Location of
the  porpoise can be determined to within + or - 5 kilometers.  The MMT
utilizes low power CMOS  integrated circuits in timing and control circuits to
extend battery life.  The MMT with battery  pack is contained in two cylinders
high are two inches in diameter and 8.5 inches long.  The unit  is mounted to
the porpoise's dorsal fin with a vertical quarter wave monopole antenna
extending  from one of the cylinders.  A signal from the MMT is transmitted to
the Nimbus satellite.  From  there the information is later transmitted to a






The Effect of a Pulsed Interference Signal on an Adaptive Array.Title Text
Compton, Jr, R. T.Author Text
Technical Report from:  ElectroScience Lab., Ohio State University,
Columbus, Ohio.  Report ESL-712684-8, 43 pages; April 1981.
Source Text
antenna arrays, signal processing, adaptive systems,
phase shift keyers, noise (electrical and
electromagnetic), dynamic range, signal to noise ratio,
nulls (amplitude),  radio frequency interference, error
analysis, angle of arrival, modulation, covariance,
matrices (mathematics), dispersion relations, power
spectra, LMS (Least Mean Squares), differential phase
shift keyers, duty cycle, NTISDODXA,  NTISDODXA
Keyword Text
This report examines the performance of an LMS adaptive array in the
presence of a  pulsed interference signal. It is shown that a pulsed
interference signal has two effects.   First, it causes the array to modulate the
desired signal envelope (but not its phase).   Second, it causes the array
output signal-to-interference-plus-noise ratio (SINR) to vary  with time. The
desired signal modulation is evaluated as a function of signal arrival  angles,
powers and interference PRF and pulse width. It is shown that the signal
modulation is small except when the interference arrives close to the desired
signal. To  evaluate the effect of the time-varying SINR, it is assumed that the
array is used in a  DPSK communication system. It is shown that the SINR







North-Finding Module Evaluation.Title Text
McDaniel, S. G., White, H. V.Author Text
Technical Report from:  Army Missile Command, Guidance and Control
Directorate, Redstone Arsenal, AL. Report DRSMI/RG-81-24-TR-SBI-AD-E950
202, 35 pages; April 1981.
Source Text
azimuth, test methods, accuracy, orientation
(direction), performance tests, laboratory tests,
direction finding, data reduction, gyroscopes, gyro
compasses, damping, histograms, errors,  line of sight,
alignment, theodolites, measuring instruments, optical
equipment, guided  missile components, north seeking
gyro, modules, repeatability, optical measurements,
north finders, optical  measuring instruments, NFM
(North Finding Module), NTISDODXA
Keyword Text
A Litton north-finding module was studied to determine its absolute azimuth
accuracy and  repeatability.  Results indicate the north-finding module can
determine azimuth heading  with reasonable accuracy in a laboratory
environment. The unit will be used in an  in-house program to demonstrate its
potential as an azimuth heading transfer system for  tactical missile systems






Standard program for calculating error generated in device for plotting
stellar system of coordinates  by noise at power amplifier output
Title Text
Sergeev, M. A., Yushchenko, V. I., Levanenko, V. A., Rysakova, T. N.Author Text
Priborostreenie, Vol. 24, No. 4, pages 57-61; April 1981.  Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
computerized navigation, error analysis, power
amplifiers, plotting, stellar system, algorithm,
coordinate system, mean quadratic error, astronomical
direction  finder, heading, altitude, noise magnitude,
computerized navigation
Keyword Text
An algorithm for calculating the mean quadratic error of the astronomical
direction finder of a device  for plotting the coordinate system of a star due to
the noise at the output of the power amplifier is  given as well as a standard
computer program for implementing it.  A procedure for processing the
calculation results is proposed which makes it possible, from the stochastic
characteristics of the  noise at the power amplifier output, to determine the
mean quadratic error of the astronomical  direction finder from the heading
and altitude of the heavenly body and also to establish the  limitation on the
magnitude of the noise at which the maximum permissible mean quadratic






An Example of Ocean Acoustic Multipath Identification at Long Range
Using both Travel Time and Vertical Arrival Angle
Title Text
Worcester, Peter F.Author Text
Scripps Institution of Oceanography, La Jolla, CA.  6 pages; April 1981.Source Text
underwater acoustics, sound transmission, long range
(distance),  angle of arrival, time  intervals,
multipath transmission, reprints, caustics (underwater
sound), NTISDODXR
Keyword Text





Navstar:  the all-purpose satelliteTitle Text
Denaro, R. P.Author Text
IEEE Spectrum, Vol. 18, No. 5, pages 35-40; May 1981.  Systems Control
Inc., Palo Alto, CA.
Source Text
aerospace control, artificial satellites, marine
systems, military systems, radio direction-finding,
radio navigation, satellite links, Navstar, global
navigation, aviation, GPS, aerospace control, radio
navigation, military systems,  marine systems
Keyword Text
Discusses the developments and applications of the Navstar system,
particularly in the fields of  global navigation and position determination.  The
Navstar Global Positioning System (GPS) is  basically a military system but
its potential for civilian use includes maritime, aviation and space
applications.  The function of the Navstar system and its main parts
(satellites, ground stations and  users' facilities such as ground vehicles,






The location of transmitters in a town by means of metric and decimetric
wave Doppler  radiogoniometers
Title Text
Ernst, B. F.Author Text
L'Onde Electrique, Vol. 61, No. 5, pages 9-11; May 1981.Source Text
Doppler effect, goniometers, radio direction-finding,
radio transmitters, transmitters, triangulation method,
azimuth error curve, Doppler radiogoniometers, antenna
systems, computer simulation, mobile radio systems
Keyword Text
Radiogoniometers can be used not only for traffic control, both aerial and
marine, and military  purposes, but also by local civil authorities, e.g. to
locate ambulances and fire engines.  The  environment in this case is
somewhat special, so that, for instance, the electromagnetic field is  distorted
by reflectors such as buildings.  Rohde and Schwarz have developed
equipment using  Doppler techniques to overcome these difficulties.  The
basic reasons for such a performance with  this technique are discussed, and
the nature of a suitable antenna is looked at.  The effect of the  change of the
plane of polarization by buildings is also examined.  Computer simulation has
helped  in the design process.  Greater location accuracy can be obtained by
a triangulation method,  particularly if an azimuth error curve can be
established.  Field tests carried out by Rohde and  Schwarz are described






Phase Demodulator.   NOTE Patent ApplicationTitle Text
Gilbert, Paul H.Author Text
Patent:  Department of the Navy, Washington, DC. PAT-APPL-6-260 629, 16
pages; May 1981.
Source Text
patent applications, demodulators, phase modulation,
frequency dividers, electric filters, synchronization
(electronics), comparators, harmonic, analysis, signal
processing, direction  finding, wavefronts, radio
homing, phase locked systems, integrated circuits,
complementary metal oxide semiconductors, NTISGPN
Keyword Text
This application discloses a phase demodulator for recovering the modulating
wave from  a phase-modulated wave. A frequency divider is provided to divide
the phase-modulated  wave in frequency to produce a phase-modulated
subharmonic wave which is compared  in a phase comparator with a signal
produced by passing the phase-modulated  subharmonic wave through a
synchronous filter set at its carrier frequency. The filtered  output of the phase






Simulating Navigation for Spatial Knowledge Acquisition.   NOTE
Interim Report.
Title Text
Goldin, Sarah E., Thorndyke, Perry W.Author Text
RAND Corp., Santa Monica, CA.   Report RAND/N-1675-ARMY, 73 pages;
May 1981.
Source Text
skills, judgement (psychology), mental ability,
navigation, map reading, travel, learning, verbal
behavior, visual perception, reasoning, direction
finding,  models, military training,  simulation,
performance tests, NTISDODXA
Keyword Text
This report compares actual and simulated navigation as alternative sources
of  environmental knowledge.  Subjects experienced a 5.15-mile tour through
an unfamiliar  environment through either a bus ride or a film taken from an
automobile driving along  the route. In addition, subjects received either a map
to be studied prior to navigation, a  verbal narrative giving angle and distance
information during navigation, or no  supplementary information. Film
(simulated navigation) groups performed as well as or  better than tour groups
on landmark and configural knowledge measures. They were  inferior to tour
groups in route sequence knowledge only on turning angles.  Supplementary
information affected only film groups. Narration tended to depress
performance; map study enhanced configural knowledge but depressed route
knowledge.  The authors conclude that simulated navigation can substitute for
actual navigation under  some circumstances, and that map supplements can






Simultaneous spaced direction-finding measurements of medium-
latitude VLF/ELF emissions
Title Text
Hayakawa, M., Tanaka, Y., Iwai, A., Ohtsu, J., Storey, L. R. O., Beghin,
C., Jorgensen, T. S.
Author Text
Planetary and Space Science, Vol. 29, No. 5, pages 505-20; May 1981.
Research Institute of Atmospherics, Nagoya University, Tokyokawa, Aichi,
Japan.
Source Text
atmospheric radiation, ionosphere, ionospheric
techniques, spaced direction-finding measurements,
medium-latitude VLF/ELF emissions, field-analysis
method,  goniometer network, Europe, ionospheric exit
regions, L-values, plasma pause location, temporal
evolution, longitudinal drift, Japan, VLF equipment, AD
1976 to 1979, atmospheric radiation,  ionosphere,
ionospheric noise
Keyword Text
Simultaneous spaced measurements of medium-latitude VLF/ELF emissions
were carried out during  the three northern winters from 1976 to 1979.  The
experiment was making use of two different kinds  of direction-finding
systems (a field-analysis method and a goniometer network) at two stations
in  Europe.  This enabled the authors to locate the ionospheric exit regions of
emissions over a wide  range of L-values up to and beyond 4.0, the average
plasma pause location.  In order to study the time  delay in the temporal
evolution of VLF emissions of the longitudinal drift of the emissions,
observations from the Moshiri Observatory in Japan, widely separated in
longitude, are also used.   The overall system of the VLF equipment installed
at the three stations is described.  The authors  present the VLF/ELF data
obtained during the final year's campaign (Nov. 1978-Feb. 1979) and  classify






High Frequency Position Location: An Assessment of Limitations and
Potential  Improvements.
Title Text
Heaps, Melvin G., Hoock, Donald W., Olsen, Robert O., Engebos,
Bernard F., Rubio, Roberto
Author Text
Final Report:  Army Electronics Research and Development Command, White
Sands Missile Range, NM. Atmospheric Sciences Lab.  Report
RADCOM/ASL-TR-0088, 38 pages; May 1981.
Source Text
radio interferometers, position finding, ground waves
(electromagnetic), ionospheric  propagation, sky waves,
ionospheric disturbances, data acquisition, direction
finding, high  frequency, radio waves, range
(distance), range finding, sizes (dimensions), aircraft
 antennas, position (location), interception,
limitations, optimization, processing, antennas,
airborne, errors, waves, SSL (Single Site Locators),
NTISDODXA, NTISDODXA
Keyword Text
The general problems of using high frequency direction finding techniques as
an accurate  means of surveillance and position location are assessed. The
primary emphasis is on  determining the range errors associated with a single
site locator by using the intercepted  sky wave. Current errors in position
locations are on the order of 20 km due to  ionospheric variability, antenna
size limitations, and data acquisition and processing  problems.
Improvements in position location accuracies to the order of 1 km will require






On finding the source of a signal.Title Text
Lenth, Russell V.Author Text
Technometrics, Vol. 23, No. 2, pages 149-154, May 1981.  University of Iowa,
Iowa City.
Source Text
direction finding systems, statistical methodsKeyword Text
If an airplane crashes, an emergency locator transmitter (ELT) is activated.
The crash  site can then be located by taking bearings on the ELT signal.
The statistical problem  consists of estimating a two-dimensional location
parameter, where the data consist of  directional bearings observed, with
some error, from several known positions.  The  author developed methods of
estimating location for several variations of the basic  problem:  unidirectional
and bidirectional observations, biased observations, and finally,  techniques
that are insensitive to outliers.  These methods can easily be implemented on
 a portable microcomputer, and seem to perform quite well when applied to






RF Command and Ranging System for Balloon Flight Applications.
NOTE Final Report.  1 Jun 77-31 Oct 80
Title Text
Rosenberg, T. J., Lebert, F. JAuthor Text
Maryland University, College Park. Institute for Physical Science and
Technology.  Report BN-967, 23 pages; May 1981.
Source Text
balloons command and control systems, range finding,
remote control, direction finding, scientific
organizations, self contained, flight testing, slant
range, radio stations, new  mexico, military
facilities, carrier frequencies, antarctic regions,
simplex method, flight,  radio frequency, NTISDODXA,
NTISDODXA
Keyword Text
This paper describes a radio frequency (RF) command and ranging system
developed to  provide the scientific balloon community and other users with a
versatile, self-contained  system for remote control applications. Emphasis
has been placed on limiting the weight,  size, and cost of the remote unit in
order to make the system economical in applications  where recovery is not
practical. The design incorporates several unique features which  allow for
expanding the degree of sophistication obtainable in balloon command and
control. Upon command, the base station transmits a self-clocking, pulse
code modulated  signal and receives a status signal reply from the remote
unit. The base station and remote  unit operate in simplex mode utilizing the
same carrier frequency for both transmission  and reception. The system
provides slant range accurate of + or -3 nautical miles,  command and status
of 15 independent channels, and flight termination control.  Successful flight






Spectrum allocations for new technology systems in the police radio
service.
Title Text
Schummer, William L.Author Text
Conference:  1981 Carnahan Conference on Crime Countermeasures,
Lexington, KY, May 13-15, 1981.  Sponsored by University of KY, College of
Eng, Lexington, IEEE Lexington Sect, KY; IEEE, Aerospace and Electron
System Society, New York, NY.  Published in Bulletin UKY BU 124.
Published by University of Kentucky, College of Eng, Lexington.  Also
Available from IEEE Serv Center (Cat No 81CH1661-8), pages 163-166,
Piscataway, NJ, 1981.  (ISBN 0-89779-046-4)  Author's Association:  IIT
Research Institute, Annapolis, MD.
Source Text
radio communication, spectrum allocations, police radio
service, spectrum regulations, law enforcement








International Symposium Digest - Antennas and Propagation, 1981.Title Text
AnonAuthor Text
Conference:  1981 IEEE International Symposium Antennas and Propagation,
 Los Angeles, California, June 16-19, 1981.  Symposium Digest published by
IEEE, New York, NY, 1981.  Available from IEEE Service Center, Piscataway,
NJ, (Cat No 81CH1672-5), Vol. 2, 730 pages, 1981.  (ISSN 9272-4693)
Source Text
antennas, electromagnetic waves, radar, waveguides,
electric measurements,  communication satellites,
cassegrain antennas
Keyword Text
Proceedings includes 180 papers dealing with the theory and applications of
various  antenna types.  Topics considered include:  cassegrain, microstrip,
cylindrical, horn,  parabolic, adaptive, dipole, scanning, slot, helical and loop
antenna types, waveguides,  aircraft, helicopter and spacecraft antennas,
resonators, radar, direction finding,  measurement of various parameters,
phased arrays, reflectors, radiation patterns,  scattering phenomena,
electromagnetic waves, electric and magnetic fields, propagation  effects,
communication satellites, surface waves, electromagnetic shielding, array
pattern  synthesis, feeding systems, aperture and lens antennas, signal
processing, numerical  methods, transients, conformal arrays, and radomes.
Technical and professional papers  from this conference are indexed with the
conference code no. 00325 in the EI  Engineering Meetings (TM) database






Emitter Location Using Bearing Measurements from a Moving Platform.Title Text
Brown, Ronald MaxAuthor Text
Final Report:  Naval Research Lab., Washington, DC.   Report NRL-8483, 17
pages; June 1981.
Source Text
position finding, direction finding, nonlinear systems,
computer logic, base lines, position  (location),
algorithms, triangulation, maneuvers, stationary, plat
forms, angles, emitters,  measurement, motion,
bearings, accuracy, velocity ,NTISDODXA, NTISDODXA
Keyword Text
An algorithm is derived for determining for the location of a stationary emitter
based  upon a number of angular measurements from a moving platform. It is
referred to as the  asymptotic algorithm and is particularly useful when there
is appreciable error in the  angle measurements. It is restricted to platform
motion which generates a base line small  in comparison to the range from
the platform to the emitter. Under there conditions better  results are obtained
than from the standard least squares distance algorithm. This is
accomplished with virtually the same amount of memory and computer logic.
An  algorithm that obtains emitter velocity as well as position is also given in
the report.  This  algorithm, which requires a nonlinear maneuver by the
platform, gives useful results when  the system has good direction-finding
accuracy and a capability for recording the time of  a measurement. Typical
results for both algorithms are presented in tables from which it  is possible to






Seasonal variation of cloud-to-ground lightning flash characteristics in
the coastal area  of the Sea of Japan
Title Text
Hojo, J., Ishi I, M., Kawamura, T., Suzuki F. (Tokyo, University, Japan),
Komuro, H.
(Tohoku Electric Power Co., Inc., Sendai, Japan)
Author Text
(International Commission on Atmospheric Electricity, Uppsala Universitet,
and, Naturvetenskapl ga Forskni ngsradet, International Conference on
Atmospheric, Electricity, 8th, Uppsala, Sweden, June 13-16, 1988) Journal of
Geophysical Research, (ISSN 0148-0227), vol 94, September 30, 1989, p.
13207-13212., 1981.
Source Text
direction finding, electromagnetic radiation,
lightning, signal processing, annual  variations,
bearing (direction), coastal water, radio direction








The use of two-stage stabilization in optical direction findersTitle Text
Iushchenko, V. I., Khasanov, I. N.Author Text
Priborostraenie, Vol. 24, pages 58-63, June 1981.  Authors employed:
Leningradski i Institut Tochnai Mekhaniki i Optiki, Leningrad, USSR.
Source Text
gyrostabilizers, optical measuring instruments,
piezoelectricity, block diagrams, celestial navigation,
 equations of motion, instrument compensation, transfer
functions
Keyword Text
A two-stage stabilization scheme is investigated analytically with a view to
improving the  characteristics of an indicating hydraulic stabilizer for an
optical direction finder.  The first stage  of the scheme provides preliminary
line-of-sight stabilization, while the second stage compensates  for the errors
of the first stage.  The speed of response of the second stabilization stage






Direction Finding and Frequency Identification Method and Apparatus.
NOTE Patent  Application
Title Text
Klose, Dirk R., Skudera, Jr, William J.Author Text
Patent:  Department of the Army, Washington, DC.  Report PAT-APPL-6-273
806, 20 pages; June 1981.
Source Text
patent applications, direction finding, acoustic delay
lines, surface waves, interferometers,  dispersion
relations, angle of arrival, pulse trains, phase
studies, surface acoustic waves, NTISGPA
Keyword Text
A surface acoustic wave interferometer direction finding and frequency
identification  method and apparatus is disclosed. The invention utilizes a
plurality of dispersive delay  lines in order to represent a multiplicity of
signals, having different frequencies and angles  of arrival at a plurality of
antennae, by a train of pulses which retain phase information.  Analysis of the
interpulse spacing among the pulses in this pulse train, which represents  the
difference in frequency among the multiplicity of signals arriving at the
antennae of  the invention, and a pulse comparison of the signals at each of







Internal fields of a layered radome excited by a plane wave.Title Text
Kvam, Terry M. and Mei, K. K.Author Text
Conference:  1981 International Symposium - Antennas and Propagation., CL
Los Angeles, California, June 16-19, 1981.  Sponsored by IEEE Antennas
and Propag Society, New York, NY.  APS International Symposium Digest
(IEEE Antennas and Propagation Society) 1981. Published by IEEE, New
York, NY.  Available from IEEE Service Center, Piscataway, NJ, (Cat No,
81CH1672-5), Vol 2, pages 608-611, 1981. Authors' Association:  LuTech Inc,
Berkeley, California.
Source Text
radar, radomes, internal fields, layered radomes, plane
waves, excitation, direction finding, antennas,








Comstar D/3 Gain Degradation Experiment.Title Text
Lee, T. C., Hodge, D. B.Author Text
Technical Report from:  ElectroScience Lab., Ohio State University,
Columbus, Ohio.  Report ESL-712759-5, 38 pages; June 1981.
Source Text
air, angle of arrival, antenna apertures, antennas,
apertures, degradation, gain, measurement,  paths,
propagation, scintillation, signals, sizes
(dimensions), variations, NTISDODXA
Keyword Text
The results of gain degradation measurements performed by The Ohio State
University  ElectroScience Laboratory using the Comstar D/3 19.04 GHz
beacon are reported. This  experiment utilized 0.6 and 5 m apertures aligned
along the same propagation path to examine  propagation effects which are
related to the antenna aperture size. Sample data for clear air,  scintillation in
clear air, and precipitation fading are presented. Distributions of the received
signal levels and variances for both antennas are also presented. It does not
appear to be  possible to explain the results in terms of a simple mechanism






Tracking and communication in long-duration flights, past and future
systems
Title Text
Lichfield, E. W.Author Text
Conference:  COSPAR, IUPAP, and SCOSTEP, Symposium on Perspectives
for Scientific Ballooning during the 1980s, Budapest, Hungary, June 2-14,
1980.  Published in Advances in Space Research, Vol. 1, No. 11, pages 213-
237, 1981. (AIAA Technical Library)  Author employed:  National Center for
Atmospheric Research, Boulder, Colorado.
Source Text
balloon flight, communication equipment, histories,
radio tracking, satellite tracking, technology
utilization, flight time, global positioning system,
interferometers, Navstar satellites, Omega  navigation
system, radio direction finders, random access, TDR
satellites, Tiros N series  satellites
Keyword Text
An historical review is presented of tracking and communication techniques
used in  long-duration balloon flights.  These have so far included:  sun
angle/time and magnetic field  measurements, radio systems such as
Omega, Loran, radio direction finding, Variable  Omnidirectional Radio (VOR),
and radar transponders.  More advanced systems employing  satellites
specifically designed for balloon location include:  Interrogation Recording
Location  System (IRLS) Random Access Measurement System (RAMS),
and ARGOS.   Future location  systems should combine orbiting and
geostationary satellites to satisfy the following criteria:   (1) accurate location
on a global basis; (2) continuous and instantaneous service; (3) low system
complexity; (4) low operational power requirements; and (5) communication of






The Dependence of HF Direction Finding Accuracy on Aperture SizeTitle Text
Montbriand, L. E.Author Text
CRC Technical Report No. 1343, Communications Research Center,
Department of Communications, Ottawa, Canada, June 1981.
Source Text
Keyword Text
A 1943 m by 236 m crossed linear array located at Ottawa was used to
investigate the relationships between direction finding accuracy, wavefront
planarity, and aperture size.  Two tests were carried out: Test A:
transmissions from Sept Iles, Quebec to Ottawa (a 911 km path), and Test B:
from San Antonio, Texas to Ottawa (2654 km path).  An FMCW sounding
technique was employed which made it possible to resolve modes differing in
time of arrival by as little as 20 µs.  Transmissions during Test A were via E,
ES, 2E, 2ES, F1, F2 and 2F1 modes and during Test B via 2ES, F1, F2 and
2F2 modes.  The data for the long arm of the array were processed in sub-
sets so as to provide results for nine different aperture sizes.  Three basic
comparisons were made.  The first concerned the relationship of apparent
wavefront planarity to aperture size, where the measure of the planarity
(RMSD) was the RMS of phase deviations from a straight line fit of phases
along the array.  The second comparison concerned the relationship of the
standard deviation of bearing to aperture size, and the third, the relationship of
bearing error to wavefront planarity.  For both tests the standard deviation in
the bearing decreases with increasing aperture size.  For Test A, the
standard deviation at 100 m and 1000 m respectively is near 1.0 and 0.4
degrees for the E modes, 2.5 and 1.5 degrees for the various F1 modes and
2.5 and 2.0 degrees for the F2 modes.  For Test B, the standard deviation at
100 m and 1000 m respectively is near 0.2 and 0.2 degrees for the F1 mode,
0.8 and 0.5 degrees for the F2 low angle mode, 1.5 and 1.3 degrees for the
F2 high angle mode and 1.0 and 0.5 degrees for the 2ES mode.  The RMS
error in the mean bearing was found to be not critically dependent on the
choice of the RMSD threshold one uses for accepting or rejecting data.
Interpretation of these results and other implications in direction finding design







The Dependence of HF Direction Finding Accuracy on Aperture SizeTitle Text
Montbriand, L. E.Author Text
Report No. 343, Communications Research Center, June 1981.Source Text
Keyword Text







Apparatus and Method for Determining the Position of a Radiant Energy
Source.
Title Text
Schaefer, G. JAuthor Text
Patent:  National Aeronautics and Space Administration, Greenbelt, MD.
Goddard Space Flight, Center.  Report Patent-4 276 553-PAT-APPL-780 873,
NASA-CASE-GSC-12147-1, 18 pages; June 1981.
Source Text
patents, frequency scanning, plotters, point sources,
radio frequency interference, satellite  antennas,
spacecraft communication, downlinking, microwave
antennas, recording  instruments, satellite ground
support, PAT-CL-343112R, NTISGPNASA
Keyword Text
The position of a terrestrial RF source is determined from a geostationary,
synchronous  satellite by scanning the beam of a narrow beam width antenna
in first and second  orthogonal directions over a region including the source.
The peak level of energy  transduced by the antenna in each of the scanning
directions is detected and correlated  with the scanning position of the beam
by feeding the output of a detector responsive to  the transduced signal to an
indicator of an X-Y recorder. The X and Y axes of the  recorder are scanned in
synchronism with the beam being respectively scanned in the first  and
second directions to form X and Y traces on which are indicated the detected
peak  position in each of the scanning directions. The source position is
determined from an  intersection of lines drawn parallel to the X and Y axes






Measurement of Electric Fields in the Stratosphere Messung Elektrischer
Felder in der  Stratosphaere
Title Text
Slamanig, H.Author Text
Graz Univ. (Austria) Inst. fuer Nachrichtentechnik und Wellenausbreitung.
National Aeronautics and Space Administration, Washington, DC. Report
INW-8107, 34 pages; June 1981.
Source Text
balloon-borne instruments, electric fields, electrical
measurement, payloads, systems  engineering, checkout,
data systems, electric potential, PCM telemetry,
stratosphere,  systems integration, foreign technology,
NTISNASAE
Keyword Text
A balloon-borne experiment for electric field measurement with data coding,
small enough  to be used in a combined payload simultaneously measuring,
e.g., X-ray fluxes, is  described. Measurement apparatus assembly is
depicted. System integration is shown,  including direction finder (azimuth)
spin motor, and inertia real winch.  Electronics design  is given. Procedures






Wave Propagation through Axially Symmetric Dielectric Shells.   NOTE
Final  Technical Report. 12 Dec 79-30 Jun 8
Title Text
Tricoles, G., Rope, E. L., Hayward, R. A.Author Text
Technical Report from:  General Dynamics, Electronics Division, San Diego,
CA.   Report R-81-125, 100 pages; June 1981.
Source Text
guided missile, domes, boresighting, shells (structural
forms), radar homing,  electromagnetic radiation,
direction finding, guided missiles, angular motion,
homing  devices, wave propagation, performance
(engineering), targets, processing, shape, errors,
theory, moments, guidance, frequency, geometry,
dielectrics, accuracy, bandwidth,  diffraction,
axisymmetric, electromagnetism, method of moments, GTD
(geometric theory of diffraction), BSE (boresight
error),  NTISDODXA
Keyword Text
Radomes significantly reduce missile guidance accuracy by producing
boresight error  (BSE) an error in target direction as determined by a seeker
or radar system.  Despite  decades of development and use, radomes are a
problem because newer missiles require  small angular rates of change of
BSE and because newer seekers have greater frequency  bandwidths. The
electromagnetic design process, for boresight error and bandwidth, is  largely
empirical because radome shapes are non-separable, making analysis
approximate.  The need for improving radome performance motivates efforts to
improve analytical  methods. The purpose of the research is to develop
improved methods for analyzing  radome electromagnetic effects.  The main
goals are as follows:  Develop a geometric  theory of diffraction (GTD) for
dielectrics and in particular hollow dielectric shells,  Extend the moment
method for use with hollow dielectric shells. The GTD is intended  to be
relatively simple, and the moment method is intended to be accurate although






Retroreflective Phase Retardation Prisms.Title Text
Venning, J. R.Author Text
Technical Report from:  Electronics Research Lab., Adelaide (Australia)
Report ERL-0202-TR,  48 pages; June 1981.
Source Text
retroreflectors, prisms (optics), dielectric films,
optical coatings, phase shift, delay, polarization,
wavefronts, electrooptics, magnesium compounds,
fluorides, refractive index,  angle of arrival ,foreign
technology, porro prisms, waveplates, magnesium
fluorides, NTISDODXA
Keyword Text
A retroreflecting device with controlled phase retardation can be made by
coating each  reflecting surface of a porro prism with a single dielectric film.
The amount of phase  retardation is a function of the refractive index of the
prism, the refractive index of the  film and the film thickness. The retardation
introduced can be readily controlled in the  range of zero to pi radians using
readily available materials. The materials used are not  birefringent. Two






Use of two-stage stabilization in optical direction-finding devicesTitle Text
Yushchenko, V. I., Khasanov, I. N.Author Text
Priborostroenie, Vol. 24, No. 6, pages 58-63; June 1981.  Izvestiya Vysshikh
Uchebnykh Zavedenii.
Source Text
optical systems, piezoelectric transducers, optical
direction-finding devices, display gyro stabilizer,
piezoelectric drive, line of sight
Keyword Text
The use of an optical direction-finding device with a display gyro stabilizer is
discussed and the  possibility of improving the characteristics of the stabilizer
by using the two-stage stabilization  system is considered.  Certain aspects
of the design of a two-stage display gyro stabilizer with a  piezoelectric drive






Pulsed DF Laser Effects Study.Title Text
Hall, R. B., Maher, W. E., Nichols, D. B.Author Text
Final Report:  Boeing Aerospace Co., Seattle, WA.  Air Force Weapons Lab.,
Kirtland AFB, NM. Report AFWL-TR-80-104, 106 pages; July 1981.
Source Text
laser target interactions, chemical lasers, laser
damage, aluminum, fiberglass, laser spots,
photochemical reactions, pressure, angle of arrival,
focusing, cavity resonators, fluorides,  deuterium
compounds, light pulses, pulsed lasers, deuterium
fluoride lasers, NTISDODXA, NTISDODAF
Keyword Text
This study of DF laser interaction with materials investigated the amount of
energy  coupled to targets. Large focal spot dimensions were obtained with
the Boeing  photo-initiated 50-1 pulsed chemical laser with a stable resonator.
Effects experiments  emphasized metallic targets, especially aluminum. The
single pulse coupling results  yielded absorbed fluence values greater than
those obtained with comparable energies at  10.6 micrometer wavelength.
Ambient pressure and angle of incidence were varied.  Research results also
showed multiple-pulse effect at DF wavelength.  Multiple-pulse  thermal
coupling experiments with aluminum demonstrated that, after 10 shots on the
 same spot, the coupled fluence per pulse doubled.  Because of target
melting and  vaporization, both the intrinsic absorptivity and the plasma
enhanced coupled fluence of  succeeding pulses is greatly increased. In
general, the multiple pulse effect is  intensity-dependent and is small at either
low or high intensities. Energy deposition was  tested for uniformity by
measuring the rises in temperature at five locations within the  focal spot with






Influence of residual voltage in tachogenerator on radio compass
direction-finding error
Title Text
Leikin, V. M., Papernov, B. V., Salikov, L. M.Author Text
Priborostroenie, Vol. 24, No. 7, pages 41-5; July 1981.  Izvestiya Vysshikh
Uchebnykh Zavedeniii.
Source Text
measurement errors, radio navigation, tachometers,
radio navigation, measurement errors, residual voltage,
tachogenerator, radio compass direction-finding error,
output winding, gear ratio
Keyword Text
The problem of the direction-finding error induced in a radio compass by the
residual voltage in the  output winding of the tachogenerator is considered.  It
is found that the error can be reduced by  reducing the residual voltage and by
ensuring optimum selection of the gear ratio of the reduction  gear.  In a radio
compass with a set direction-finding error of Delta phi or=2 degrees the gear






A new whistler direction finderTitle Text
Okada, T., Iwai, A., Hayakawa, M.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 43, No. 7, pages 679-91;
July 1981.  Research Institute of Atmospherics, Nagoya University,
Toyokawa, Japan.
Source Text
ionospheric measuring apparatus, ionospheric
techniques, whistlers, direction finder, whistler,
polarization, ionosphere, exit point, VLF, EM wave,
radiowave
Keyword Text
A new whistler direction finder is developed and described and it has the
following essential features:   (1) The wave incidence is distinguished among
the three cases, (i) vertical incidence with nearly  circular polarization, (ii)
oblique incidence with elliptical polarization, or (iii) horizontal incidence  with
nearly linear polarization.  (2) The direction of arrival and polarization are
deduced by the  equation suitable for each wave incidence situation and
yielding reduced polarization error.  (3) The  directional measurement is done
at two frequencies for each whistler signal.  This article describes  the
principle of the direction finding measurement, antenna-receiver system,
signal analyzer, data  recording system, switching circuit of the filter







Measurements of Radar Backscatter from Arctic Sea Ice in the Summer.Title Text
Onstott, R. G., Gogineni, S., Delker, C. V., Moore, R. K.Author Text
Technical Report from:  Kansas University, Center for Research, Inc.,
Lawrence. Remote Sensing Lab.  Report CRINC/RSL-TR-331-20, 16 pages;
July 1981.
Source Text
radar crass sections, sea ice, radar reflections,
arctic ocean, radar signatures-pack ice, electrical
properties, angle of arrival, ku band, range
(extremes), greenland sea,  measurement, layers,
frequency, thinness, helicopters, summer, icebreakers,
radar, airborne,  ice, backscattering ,YMER vessel,
pressure ridged ice, young ice, NTISDODXA
Keyword Text
Measurements of radar backscatter from sea ice located near Svalbarb and
Greenland  were made during the summer of 1980 as part of Project YMER.
These data were  acquired using the University of Kansas helicopter-borne
microwave active spectrometer  (HELOSCAT II) which operated over a
frequency range of 8 to 18 GHz and an angle of  incidence range of 0 degrees
to 50 degrees. The presence of meltponds, the transformation  of the
snowpack into an ice layer, and the warmer temperatures have contributed to
radar  signatures that may be significantly different than those observed
during the winter and  spring. A wide variety of ice conditions were
investigated. These included multi year, thick  first-year, thin first-year, young,







Measurements of Radar Backscatter form Arctic Sea Ice in the Summer.
Appendices A  and B.   NOTE Technical Memo.
Title Text
Onstott, R. G., Gogineni, S., Moore, R. K., Delker, C. V.Author Text
Kansas University,Center for Research, Inc., Lawrence. Remote Sensing Lab.
 Report CRINC/RSL-TR-331-22, 96 pages; July 1981.
Source Text
radar cross sections, sea ice, radar reflections,
arctic ocean, radar signatures-pack ice, electrical
properties, angle of arrival, ku band, range
(extremes), greenland sea,  measurement, layers,
frequency, thinness, helicopters, summer, icebreakers,
radar, airborne,  ice, backscattering, tables (data),
graphs ,YMER vessel, pressure ridged ice, young ice,
NTISDODXA
Keyword Text




July - AugustMonth Text
Two-wave direction finder for azimuth and elevationTitle Text
Otte, H. O.Author Text
Inst. fur Hochfrequenztech., Tech. Univ. Berlin, Berlin, West Germany. Archiv
fur Elektronik und Uebertragungstechnik, Vol. 35, No. 7-8, pages 301-7; July-
August 1981.
Source Text
radio direction-finding, azimuth, elevation, coherent
sources, higher accuracy than conventional techniques,
performance,  limiting cases, difficult interference
situations, two wave direction finding, radio direction
finding
Keyword Text
A procedure is introduced, which permits bearing of coherent sources by
higher accuracy than  conventional techniques.  To criticize the performance,
limiting cases are discussed, as they may  exist in difficult interference
situations.  Furthermore relations are drawn up, which are suited to  adjust
the system parameters to the demand of practical cases.  To support the






Electromagnetic polarization and adaptive arraysTitle Text
Compton, R. T., Jr.Author Text
Conference:  International Symposium on Electromagnetic Waves, Munich,
West Germany, August 26-29, 1980.  Proceedings Published in International
Symposium, Munich, International U.R.S.I - Symposium, (A82 24976 10-32)
page 213, A/1-213 A/4, 1981. Author employed:  Ohio State University,
Columbus, Ohio.
Source Text
antenna arrays, continuous radiation, dipole antennas,
electromagnetic interference, polarized
electromagnetic radiation, signal reception, electric
fields, numerical analysis, poincare spheres,  signal
to noise ratios, thermal noise, wave propagation
Keyword Text
Adaptive arrays with cross-polarized elements can adapt not only to the angle
of arrival of signals,  but also to their polarizations.  An investigation is
conducted of the performance of a simple  polarization sensitive adaptive
array, taking into account a "tripole" antenna consisting of three  mutually
perpendicular dipoles centered at the same location.  Attention is given to a
few cases  representing typical performance for an arbitrary desired signal
arriving from an arbitrary  direction.  A study of the obtained relations shows
that the considered antenna system, which  responds only to polarization,






Direction findings of medium-latitude whistlers and their propagation
characteristics
Title Text
Hayakawa, M., Okada, T., Iwai, A.Author Text
Journal of Geophysical Research, Vol. 86, No. A8, pages 6939-46; 1 August
1981.  Center de Recherches en Phys. de l'Environnement, Terrestre et
Planetaire, Orleans-la-Source, France.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, whistlers, AD 1978 01 to 02, medium-
latitude whistlers, propagation characteristics,
dispersion, polarization, Earth-ionosphere waveguide,
ionospheric exit points, pro-longitudinal mode
propagation
Keyword Text
The propagation characteristics of medium-latitude whistlers are studied on
the basis of  measurements with a new direction finder at Moshiri during
January and February 1978.  Detailed  analyses are made for two selected
events:  one with the highest daytime activity on January 22 and  the other
with the highest nighttime activity on February 20.  Daytime whistlers are of
multi flash or  of an isolated type, and the dispersion remains constant during
the event.  The measured polarization  is, on the average, close to exactly
circular, indicating a negligible effect of multi-paths in the  Earth-ionosphere
waveguide, implying that the ionospheric exit points are determined
accurately.   The characteristics on the direction finding results are compared
with the properties expected for  ducted and nonducted pro-longitudinal mode
propagation.  The dimension at the lower boundary of  the ionosphere,
illuminated by the duct which probably terminated at the F/sub 2/, is found.
For the  nighttime whistlers there are four distinct dispersions, but the authors







Goniometric direction finding for low-latitude whistlers and their
propagation mechanism
Title Text
Hayakawa, M., Tanaka, Y., Okada, T., Iwai, A.Author Text
Journal of Geophysical Research, Vol. 86, No. A8, pages 6781-93; 1 August
1981.  Research Institute of Atmospherics, Nagoya University, Honohara,
Toyokawa, Japan.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, whistlers, AD 1978 01 23, propagation
mechanism, low-latitude whistlers, ionospheric  exit
points, temporal variations, occurrence rate
Keyword Text
In order to study the propagation mechanism of low-latitude whistlers, their
ionospheric exit points  have been determined by a triangulation of the
goniometer-polarimeter systems at the two stations  of Kagoshima and
Ohgata supplemented by the routine observation at Sakushima.  Detailed
analyses  were made for January 23, 1978, when the whistler activity was
most enhanced during one month's  measurement.  The difference in temporal
variations of the occurrence rate at the three stations and  the temporal
variation of the single-valued dispersion enabled the authors to subdivide the
daytime  whistlers into three characteristic time intervals and the nighttime






Angle of Arrival Fluctuations in a Nuclear Dust Cloud Pedestal.Title Text
Lauer, Carl J.Author Text
Technical Report from:  Mission Research Corp., Santa Barbara, CA.
Defense Nuclear Agency, Washington, DC. Report  MRC-N-476-DNA-TR-81-
32-SBI-AD-E300 943, 37 pages; August 1981.
Source Text
radar tracking, angle of arrival, dust clouds, nuclear
clouds, nuclear explosions, turbulence,  tracking,
degradation, antenna apertures, height finding, ground
radar systems, NTISDODXA, NTISDODSD
Keyword Text
Angle-of arrival fluctuations from propagation through a nuclear dust cloud
pedestal have  been identified as a potential source of system degradation for
a ground-based tracking  radar.  This note investigates these angle-of-arrival
fluctuations as measured by a 3 meter  diameter lens type antenna operating
at an RF wavelength of 3 centimeters.  Since large  uncertainties exist in the
current knowledge of the dust environment, this investigation is  performed
parametrically over what are estimated to be reasonable ranges of the key
variables involved.  The effects of antenna aperture taper, target elevation,
radar height,  dust material properties, dust distribution with height and also






Interception of Hostile Communications: The various devices employed




Army Materiel Development and Readiness Command, Alexandria, VA.,
Department of the Army, Washington, DC.  1 pages; August, 1981.
Source Text
radio interception, NTN/B, NTISNTNDKeyword Text
This citation summarizes a one-page announcement of technology available
for utilization.   A review of the theory of various devices used in signal
interception was  prepared.   Although the technology is complex, signal
interception can always be  analyzed in terms  of detection, frequency
estimation, and direction finding.  Detection devices presently in  use are
either radiometers, which measure the signal energy, or cross correlators,
which  measure the autocorrelation function of the signal... FOR ADDITIONAL
 INFORMATION:  Detailed information about the technology described may
be obtained  by ordering the NTIS report, order number: AD-A080979, price






Computer Models for Conducting Surfaces.   NOTE Final Technical
Report. Sep 79-Sep  80
Title Text
Singh, JitendraAuthor Text
Technical Report from:  Worcester Polytechnic Institute, MA. Department of
Electrical Engineering.  Rome Air Development Center, Griffiss AFB, NY.
Report RADC-TR-81-222, 170 pages; August 1981.
Source Text
antennas, coupling (interaction), surface properties,
computerized simulation, electric wire,  method of
moments, mathematical models, direction finding,
electric fields, integration,  transverse, wire, mutual
impedance, EFIE (electric field integral equation),
galerkin models, dual wire  models, dual patch models,
wire patch models, NTISDODXA, NTISDODAF
Keyword Text
Under this effort work has been done to derive and use closed form
expressions for  generalized impedance parameters involving rectangular,
conducting patches in free space.  A galerkin model for the interaction
between two wires, a wire and a patch and two  patches has been developed.
Basis functions sinusoidal in the direction of the current and  triangular in the
transverse direction have been used.  Farrar's Integration technique has  been






Extended Fiber Optic Sensor Using Birefringent Fibers.   NOTE Patent
Application
Title Text
Taylor, Henry F.Author Text
Patent:  Department of the Navy, Washington, DC.  Report PAT-APPL-6-295
989, 22 pages; August 1981.
Source Text
patent applications, optical detectors, fiber optics,
birefringence, acoustooptics, sound  pressure, sound
waves, phase shift, polarization, dynamic range,
acoustic detection, mach zender interferometers, NTISGPN
Keyword Text
An optical technique for detecting acoustic waves of selected frequency and
determining  their angle of arrival in a medium such as water. The technique
utilizes one or more  lengths of single mode optical fiber having a
birefringence whose orthogonal axes are  helically disposed throughout the
length of the fiber at a predetermined uniform pitch.  Sound pressure waves of
certain frequencies, incident upon the fiber throughout its length,  change its
birefringence which affects the relative phase of polarized light components
propagating from one end to the other by an amount proportional to the
amplitude of the  acoustic wave. The twisted optical fiber may be arranged in
parallel with other like fibers  and axes twisted at different pitches thereby
enabling detection of sound waves over a  range of frequencies and their






Oceanic Area System Improvement Study (OASIS). Volume VI. North




Final Report:  SRI International, Menlo Park, CA.  Federal Aviation
Administration, Office of Systems Engineering Management, Washington,
DC. Report OASIS-NAV-FAA-EM-81-17-6, 69 pages; September 1981.
Source Text
air traffic control systems, commercial aviation,
oceans, air space, North Atlantic Ocean,  Pacific
Ocean, Caribbean Sea, aviation safety, inertial
navigation, omega navigation, direction finding,
altimeters, airspeed, routing, flight paths,
scheduling, radio relay stations,  radio relay systems,
OASIS (Oceanic Area System Improvement Study), CEP
(Central East Pacific), CAR  (Caribbean) region,
NTISDODXA, NTISDOTFAA
Keyword Text
The state of oceanic navigation technology (along with human factors and Air
Traffic  Control technology) is a primary determinant of how efficiently aircraft
can utilize  oceanic airspace while maintaining acceptable levels of safety.
This technology  encompasses position determining equipment such as
inertial navigation systems, Omega,  automatic direction finding receivers,
and altimeter devices.  It also encompasses attitude  and airspeed
measurement systems. To make the movement of many aircraft in the same
airspace manageable, most aircraft in the North Atlantic (NAT), Central East
Pacific  (CEP) and Caribbean (CAR) are flown on tracks. In the case of the
NAT and CEP there  are a number of parallel east-west tracks designed to
handle the bulk of traffic. In the  CAR, many tracks are along routes defined
by ground based nondirectional beacons and  Very High Frequency
Omniranges (VOR) Major oceanic routes are often entered under  direct radar
surveillance. While aircraft are on their oceanic routes there is only indirect
surveillance of the aircraft, accomplished by radio relay of position reports to
air traffic  control centers. To determine when horizontal separation minima
can safely be reduced,  providers of air traffic services in the NAT monitor the






A 12m Cassegrain antenna with switchover feeder systemTitle Text
Leupelt, U., Giefing, A.Author Text
Nachrichtentechnische Zeitschrift, Vol. 34, No. 9, pages 570-5; September
1981.
Source Text
antenna feeders, antenna radiation patterns, exciters,
reflector antennas, satellite ground stations,
tracking, satellite signals analysis, satellite,
signals monitoring, Cassegrain antenna, rotational
elliptical  reflector, exciter horns, lobes, automatic
tracking, direction finding characteristics,
compensation  network, frequency response
Keyword Text
Details the frequency bands used by an antenna erected in Leeheim to
monitor and analyze satellite  signals.  A detailed description is given of the
rotational elliptical reflector, including the design of  the two exciter horns
required to cover all the frequency bands.  After discussing the methods used
 to dimension the exciter system, the possibilities of receiving additional
frequency bands at a later  date and the components of the wave guides, the
article discusses the widening of the lobes, the  automatic tracking of the
antenna, the improvement of its direction finding characteristics and the
finalization of the compensation network to provide the required frequency






The accuracy of measuring the angles of arrival of radio waves with a
two-base phase-type direction  finder
Title Text
Luganin, V. A., Sokolov, V. I.Author Text
Elektrosvyaz, Vol. 35, No. 9, pages 37-8.  Translation:
Telecommunications and Radio Engineering, Part 1 (Telecommunications),
Vol. 35, No. 9, pages 41-3; September 1981.
Source Text
angular measurement, radio direction-finding, channel
standby system, sounding-balloon method, 3-5 degrees,
CRT, radio waves, two-base phase-type direction finder,
pulse-type signals, 10-20 MHz band, arrival angles,
azimuth angle, phase-amplitude-phase conversion system
Keyword Text
Determines the accuracy of a direction finder, located in irregular wooded
terrain, intended for  measuring the angles of arrival of pulse-type signals over
the 10-20 MHz band, with arrival angles  between 2 degrees and 25 degrees
and azimuth angle between 3 degrees and 5 degrees.  The  direction finder
operates on the basis of the phase-amplitude-phase conversion system.  The






Improved methods for large scale structural synthesis.Title Text
Pappas, M.Author Text
AIAA Technical Library:  Journal, Vol.19, No. 9, pages 1227-1233, September
1981.  NJ Institute of Technology, Newark.
Source Text
structural designKeyword Text
Techniques for the improvement of procedures for large-scale structural
synthesis are  investigated.  One involves a method for control of oscillation
found to occur in many  optimization procedures.  The other is a new primal
mathematical programming  formulation.  The central idea for oscillation
control is the use of the gradients of a  potentially active constraint set to
prevent serious violation of one of the set when a move  is made considering
only the active constraints.  The mathematical programming  procedure is








Journal of Navigation, Vol. 34, No. 3, pages 424-36; September 1981.Source Text
radio direction-finding, sound-ranging, radio position-
fixing systems, differential measurement, synchronized
signals, transmitter, spaced receivers
Keyword Text
Discusses radio position-fixing systems whose position lines are of
hyperbolic form.  The principle  involves the differential measurement of a
range of two known points some distance apart by timing  the interval
between the reception of synchronized signals transmitted from those points.






Electronic counter countermeasures in combat net radiosTitle Text
Ribchester, E.Author Text
Communications International, Vol. 8, No. 9, pages 36-7; September 1981.
Racal-Tacticom, Reading, UK.
Source Text
jamming, military systems, mobile radio systems, ECCM,
frequency agility, combat net radios, electronic
countermeasures, electronic  support measures, jamming
Keyword Text
The treat to communications comprises both electronic countermeasures
(ECM) and electronic  support measures (ESM).  The former consists of
activities such as jamming and deception.  The  latter is concerned with
interception and direction finding which are more passive.  Frequency






Jaguar v frequency-hopping radio.Title Text
Ribchester, EricAuthor Text
Electronics & Power, Vol. 27, No. 9, page 627-629, September 1981.  Racal-
Tacticom, Reading, Berkshire, England.
Source Text
radio systems, military communications, frequency-
hopping radio
Keyword Text
The Jaguar v frequency-hopping radio was conceived as a jamming guarded
radio  operating in the VHF band.  However, the threat to communication
consists of both  electronic countermeasures (ECM) and electronic support
measures (ESM).  ECM  consists essentially of active measures such as
jamming and deception and ESM is  composed of more passive activities like






Accuracy of High Frequency Maximum Usable Frequencies (MUF)
Prediction
Title Text
Sailors, D. B., Moision, W. K. and Brown, R. P.Author Text
NOSC Technical Report 695 (TR 695), Naval Ocean Systems Center, San
Diego, CA, 15 September 1981.
Source Text
maximum observed frequencies, MOF, maximum usable
frequencies, MUF, root mean square, RMS, ionospheric
characteristics, sounding oblique incidence,
ionospheric predictions, high frequency propagation,
maximum transmission frequencies, sky wave propagation,
curves, statistics, data
Keyword Text
The residuals between observed oblique sounder medium maximum observed
frequencies (MOF) and predicted maximum usable frequencies (MUF) were
used to assess the accuracy of high frequency MUF prediction.  The 4668
MOFs measured on 25 paths were compared against the predicted values
from ITSA-1, HFMUFES 4 and MINIMUF-3.5.  The data were screened into
subsets to see the effect of particular paths, path length and orientation,
season, month, latitude, sunspot number, diurnal trends, geographic region
and sounder type.  MINIMUF-3.5 was most accurate, having a bias of 0.08
MHZ (0.6 percent) and a root mean square (RMS) error of 3.71 MHZ (3.6
percent).  It was least accurate during the sunrise and sunset transition hours
and for path lengths 5000 to 7000 km.  Linear regression analysis identified
the probable source of this error to be in the M factor calculation.  Except for
land paths, the performance of HFMUFES 4 was disappointing.  It was least
accurate for paths over the ocean and with lengths between 4000 and 5000
km.  Linear regression analysis identified the source of this error to be a bias
in the foF2 numerical coefficient map over ocean areas.  The "k sec ø" factor
accentuated this bias as the range increased.  The version of ITSA-1 with
ionospheric characteristics mapped in universal time appeared to be slightly
more accurate than the one with its characteristics mapped in local time.  All
of the programs had difficulty predicting MUFs accurately at high latitude.






Development of a new radiowave propagation in rain measurement
equipment
Title Text
Shinev, C., Altimitski, E., Djananov, A., Angelov, A.Author Text
International Astronautical Federation, 32nd International Astronautical
Congress, Rome, Italy, September 6-12, 1981.  Report IAF PAPER 81-58, 6
pages, 1981.  Authors employed: Vissh Mashinno-Elektrotekhnicheski
Institut, Sofia, Bulgaria
Source Text
atmospheric attenuation, depolarization, microwave
attenuation, microwave equipment, rain,  spacecraft
communication, wave diffraction, data acquisition,
measuring instruments,  meteorological instruments,
parabolic antennas, satellite television, signal
measurement
Keyword Text
The paper presents measurement equipment used to investigate radio-wave
attenuation,  depolarization, dephasation and diffraction due to rainfall in
connection with the application of  radio waves above 10 GHz.  An antenna
system consisting of four 3-m parabolic dishes is used  to measure the
attenuation, depolarization and angle of arrival of a 12 GHz satellite signal,
and  the attenuation, depolarization and dephasation are measured on a
terrestrial link.  A technique to  measure the absolute value of dephasation is
suggested, which measures and compares signals  from two reflectors.
Meteorological measuring equipment is also presented, including rain gauges,
 anemometers, thermometers and hydrometers, and a data acquisition and
recording system which  ensures continuous data transmission and






Radar method of measuring the degree of the ocean oil product
pollution.
Title Text
Shishkin, I. F. and Ushakov, I. E.Author Text
Conference:  Metrological Assurance of Measurements for Environmental,
Control, 1st Symposium of the IMEKO Technical Committee on Metrology-
TC8. (International Measurement Confederation), Leningrad, USSR,
September 9-11, 1981.  Published by IMEKO Secr, Budapest, Hungary,
pages 354-367, 1981.
Source Text
water pollution, remote sensing, underlying principle
of radar method application, interaction between
surface-active films  and wind waves, dependence of
characteristics of sea-dispersed radar signals on
surface  wave parameters, wave attenuation by surface-
active films, radiolocation of oil films,  sounding at
large angles of incidence, sounding at small angles of








The advantage of multiple telescopes for SETITitle Text
Welch, W. J.Author Text
International Astronautical Federation, 32nd International Astronautical
Congress, Rome, Italy, September 6-12, 1981.  Report IAF PAPER 81-298,
9 pages, 1981.  Author employed:  California, University, Berkeley, CA.
Source Text
antenna arrays, interferometry, project seti, radio
astronomy, radio frequency interference, low pass
filters, signal processing, spectrometers
Keyword Text
Combining the outputs of several antennas simultaneously, which are oriented
toward the same  direction in the sky, offers important advantages for SETI.
The pattern of such an array has  principle maxima which are very narrow.
Because the ETI signal is expected from a single  direction, the array is a
good match to the signal.  There are a number of possible advantages:   (1) if
the signal processing is by multiplication, there is strong RFI rejection; (2)
signals coming  from any direction within the diffraction beam of the largest
telescope will be detected at the same  time that the array provides direction
finding information on an angular scale of the ratio of  wavelength to the
largest telescope separation; (3) multiplying systems, especially, enjoy good
time-baseline stability, facilitating the detection of weak signals; (4) the
availability of interference  fringe phase offers an unbiased estimator for weak
signals; (5) the strong rejection of RFI implies  that a minimum of time is
wasted in the follow-up of false alarms; and (6) the addition of more  collecting






Development of a Coast Guard - Coast Guard auxiliary direction finding
network over  the coastal area of the eleventh Coast Guard District, and a
summary of problems.
Title Text
Cordrey, Keith F.Author Text
Conference:  Institute of Navigation National Marine Navigation Meeting,
Vallejo, California, October 5-7, 1981.  Sponsored by California Marit
Academy, Vallejo, California; Institute of Navigation, Washington, DC.
Proceedings Published by Institute of Navigation, Washington, DC, pages 72-
74, 1981.
Source Text
ships, navigation systems, direction finding networks,







Modified Ambient Sea Noise Indicator with Ambient Noise Directionality
Estimator.  NOTE Final Technical Report. 1 Jan-31 Aug 8
Title Text
Ezell, WilliamAuthor Text
Technical Report from:  Sparton Electronics, Jackson, MI.   Report
SPARTON-7723-A003(F), 32 pages; October 1981.
Source Text
acoustic detectors, ambient noise, underwater sound,
oceans, indicators, direction finding, beam forming,
electric filters, phase locked systems, demodulation,
rectifiers, synthesis,  electronic switches, power
supplies, circuit analysis, printed circuit boards,
AN/SSQ-77, NTISDODXA
Keyword Text
The modified Ambient Sea Noise Indicator (ASNI) ID-1872/A MOD which
includes an  Ambient Noise Directionally Estimator (ANODE) function,
provides a comparison of the  omnidirectional noise level and the summed
noise levels of the two directional channels  of a VLAD AN/SSQ-77 sonobuoy
when in the ANODE mode. The omnidirectional ASNI  absolute noise level
can also be read for specific frequencies at the hydrophones of  passive
omnidirectional sonobuoys without automatic gain control when the modified
unit  is in the ASNI mode. Passive sonobuoys, located in the sea, will pick up
sea noise with  pressure-sensitive hydrophones. If the sonobuoy is an
AN/SSQ-57, one omnidirectional  hydrophone is used.  If an AN/SSQ-77
sonobuoy is used, a vertical multielement array  of hydrophones provides
directional as well as omnidirectional information. The sea noise  is
transmitted to a receiver in the aircraft. The demodulated signal from the
receiver is  applied to the indicator. The ASNI and ANODE mode levels are
indicated on the front  panel meter, which is calibrated in decibels in a 1-Hz
band relative to 1 micro Pascal sq  for the omnidirectional noise level and in
decibels for the directional channel to  omnidirectional channel noise
difference. The ambient sea noise levels may be used to  plot a graph of
ambient sea noise. The ANODE gain may be used to evaluate the






Nighttime GDD rates in LF propagation as a function of azimuth using
atmospherics
Title Text
Gopalakrishna, S., Vara Prasad, V. S., Sitaramaswamy, P.Author Text
Indian Journal of Radio & Space Physics, Vol. 10, No. 5, pages 186-9;
October 1981.  Department of Applied Physics, Andhra University, Waltair,
India.
Source Text
atmospherics, ionospheric electromagnetic wave
propagation, radiowave propagation, ionosphere
radiowave propagation, kHz 0005 to 0010, AD 1976 03 to
1977 03, VLF propagation,  azimuth, atmospherics, phase
spectra, group-delay time-difference
Keyword Text
From the phase spectra of atmospherics received from different azimuth
angles, the  group-delay time-difference (GDD) rates between 5 and 10 kHz
have been determined.  These values  show that there is an influence of
anisotropy between west-east and east-west directions.  The  anisotropy is
not observed for frequencies greater than 10 kHz.  It has been observed that
the  variation of GDD with f/sub m//sup -3/ is linear in the high frequency
range.  A formula has been  proposed to represent the variation of GDD with






Measurements and Analysis of Acoustic Bottom Interaction in the
Northwestern Mexican  Basin.
Title Text
Hooper, Michael W., Ingram, Gregory D., Mitchell, Stephen K.Author Text
Technical Report from:  Texas University, Applied Research Labs.. Austin,
Texas.  Report ARL-TR-81-37, 54 pages; October, 1981.
Source Text
bottom loss, Mexico Gulf, acoustic data, experimental
data, comparison, mathematical   models, frequency
response, angle of arrival, grazing, multipath
transmission, signal  processing, sediments, ocean
bottom, ACODAC (Acoustic Data Capsule), NTISDODXA
Keyword Text
An engineering test of the Acoustic Data Capsule (ACODAC) was conducted
in the  Western Gulf of Mexico on 27 April 1979. In addition, bottom loss data
were collected.   These data were reduced using ARL:UT's multipath
processing system. Calculated bottom  loss increased with frequency and
bottom grazing angle, ranging from approximately 1  dB to 6 dB. Using
available geoacoustic data and a bottom loss model, theoretical bottom
losses were generated. A good match between actual and theoretical values
was obtained.  Thus, a relatively accurate geoacoustic model of the Western






Effect of earth-ionosphere waveguide propagation on polarization and
arrival angles of whistlers
Title Text
Okada, T., Hayakawa, M., Iwai, A.Moriyama, S. I.Author Text
Electronics and Communications in Japan, Vol 62, pages 48-53, October
1979, 1981.  Authors Okada,Hayakawa, and Iwai employed:  Nagoya
University, Toyakawa, Japan; Author Moriyama employed:  Fujitsu, Ltd.,
Kawasaki, Japan.
Source Text
ionospheric propagation, polarization characteristics,
wave propagation, whistlers, atmospheric  models,
elliptical polarization, error analysis, geometrical
optics, waveguides
Keyword Text
The effect of the multireflected waves in the earth-ionosphere waveguide on
the measurement of  the ionosphere transmitting point of the whistlers by the
direction finder on the earth is analyzed.   The ionosphere is modeled in the
form of inhomogeneous isotropic media.  It is assumed that the  ionosphere
transmitting point of the whistlers forms a point source at the D-layer height.
For the  earth-ionosphere waveguide, the geometrical optic ray is assumed.
Between the ionospheric  transmitting point and the receiving point, the line-of-
sight propagation is assumed.  The  dependence of the incident and
azimuthal angles on the measurement error of the propagation  direction and






Evolved integrated navigation systems help to extend the operational
range of existing  radiolocation aids and to improve fixing accuracy.
Title Text
Regnaudin, JacquesAuthor Text
Conference:  Deepsea Offshore Technology Conference, Palma de Mallorca,
Spain, October 19-22, 1981.  Sponsored by ASTEO (Assoc Sci et Tech pour
l'Exploit des Oceans), Paris, France; Offshore, Houston, Texas; and Pet Inf,
Paris, France.  Published by Deep Offshore Technol, Vol. 1:  Deepwater
Exploration, pages 26-33, Paris, France, 1981. Author's Association:  Cie
Gen de Geophys.
Source Text
petroleum geology, subaqueous, offshore oil
exploration, geophysical deep-sea surveys, survey
vessel, deep sea  navigation, dead-reckoning data,
satellite fixes, radiolocation, calibration of  dead-
reckoning sensors, real-time navigation, geophysical








Regional Phase Processors.Title Text
Smart, Eugene, Sproules, HeleneAuthor Text
Technical Report from:  Teledyne Geotech, Alexandria, VA. Seismic Data
Analysis Center.  VELA Seismological Center, Alexandria, VA.   Report
SDAC-TR-81-1-VSC-TR-81-19, 39 pages; October 1981.
Source Text
seismic detection, data processing equipment, phase
studies, identification, motion,  maximum likelihood
estimation, data reduction, surface waves, direction
finding, azimuth, NTISDODXA, NTISDODAF
Keyword Text
The purpose of this study is to evaluate the principle of the technique known
as the Smart  processor, developed at the SDAC (Smart, 1977) and to
determine the propagation  direction of regional seismic phases by operating
on a comprehensive data set.  The Smart  single-station maximum-likelihood
surface-wave processor and variants thereof, all relying  on three-component
particle-motion analysis, demonstrated in this study their utility for  automatic
signal azimuth determination. In this study the Smart processor was found to
be that which simply maximized the ratio of energy between components.
Thus the P  wave azimuth is determined by minimizing the transverse
component, the L(g) by  maximizing the transverse and the emergence cycle
by finding the best rectilinear motion  fit to 3 components of data. For the
entire test data set, the average azimuthal error was  6.7 degrees for the L(g)
signals, and 7.0 degrees for the P arrivals. Combining the  estimated L(g)
azimuth with that of the P wave, simply by taking their mean, increased  the
accuracy. The average difference between the mean estimated azimuth and
the true  geodesic azimuth was 4.9 degrees (7.0 degrees RMS). Moreover,
the F-statistic computed  by these processors serves to separate poor
azimuthal estimates from the population: the  azimuthal estimates (over 80%
for this data set) which passed the arbitrary F threshold  set for this study
differed from the known geodesic azimuths by an average of 3.9 degrees  (4.9
degrees RMS).  It is the author's experience that such accuracy is






HF Propagation Assessment Studies Over Paths inn the AtlanticTitle Text
Uffelman, D. R.Author Text
NRL Memorandum Report 4599, Naval Research Laboratory, Washington,
D.C., 26 October 1981.
Source Text
HF propagation, modeling, propagation, forecasting,
communications
Keyword Text
In September 1980, NRL utilized Barry AN/TRQ-35 oblique sounding
equipment which was deployed on board a ship operating in the Atlantic
Ocean in order to test a concept to provide a real-time model update with the
oblique sounder as a data source.  The purpose of this work was to show that
very accurate HF channel assessment was possible over paths in the local
vicinity of the sounded path.  Presented are initial results of an exercise
encompassing two short paths (less than 900 km) in the North Atlantic.
These initial results indicate that by utilizing the oblique sounder to update
the  MINIMUF 3.5 model developed by NOSC, a significant increase in the
accuracy of short term forecasting of the Maximum Usable Frequency (MUF)
can be obtained.  Over a 24-hour period, RMS errors from a model driven by
the five-day  running average of 10.7 cm flux were approximately 4 MHZ.
Utilizing the oblique sounder as an update  tool, this  RMS error dropped to
below 1 MHZ.  Further results are required, however, to validate the technique
over longer periods of time, different geographies, and larger operational






HF Systems Test for the SURTASS Operation of February 1981Title Text
Uffelman, D. R. and Harnish, L. O.Author Text
NRL Memorandum  Report 4600, Naval Research Laboratory, Washington,
D.C., 26 October 1981.
Source Text
frequent management, oblique sounding, channel
evaluation, HF communications
Keyword Text
The objective of this document is to discuss preliminary results of the
SURTASS HF systems test conducted in the Atlantic during February 1981
from the point of view of the condition of the HF propagation channel as
determined by the Barry oblique sounder equipment (AN/TRQ-35).  The initial
analysis indicates that the primary difficulty in maintaining a high reliability HF
circuit with the requisite data rate can be attributed to inappropriate frequency
selection arising from procedural difficulties, a general lack of anticipation of
the optimum frequencies as  dictated by ionospheric channel characteristics
and possible interference effects.  Channel evaluation as performed by NRL
personnel using sounder equipment suggests that reliability may have been
improved significantly had available information been entered directly into the
frequency management process.  (Authors' abstract, technical report, English






A universal wind stationTitle Text
van Overbeeke, J.Author Text
Elektronica, Vol. 29, No. 20, pages 23, 25, 27, 29, 31; 28 October 1981.Source Text
anemometers, meteorological instruments, wind power,
wind speed measurement, wind direction measurement,
wind station, wind power energy, cylindrical  pick-up,
Gray-code system, phototransistors, three-cap anemometer
Keyword Text
The wind station, developed for wind power energy studies, incorporates a
number of pick-up  devices, each capable of detecting wind speed and
direction simultaneously.  The direction is found  by a vane arrangement, and
transferred to a cylindrical pick-up, using the Gray-code system and  terminal
connections to phototransistors.  Wind speed is measured by a three-cap
anemometer, which  rotates a spindle, coaxial with that of the direction finding
vane.  The spindle is attached to a rotating  disc which interrupts the light
from photodiodes associated with phototransistors, an Ac signal being
passed to a monostable multivibrator.  An electronic circuit converts this into






The dry bore experiment in the asse-II salt mineTitle Text
Vons, L. H.Author Text
De Ingenieur, Vol. 93, No. 40, pages 17-20; 1 October 1981.Source Text
radioactive waste, vitrified radioactive waste, bore
size measurement borehole temperature, remote direction
finding, dry bore, asse-II salt mine, salt domes, blind
holes, TV inspection camera
Keyword Text
Methods of storing vitrified waste from radioactive fission reactions in salt
domes are discussed in  terms of an experiment in the Asse-II salt domes.  A
vertical shaft with a number of horizontal  galleries of various depths and
several blind holes to receive the waste canisters is described.  The  nominal
diameter of a typical hole is 311 mm, though this tends to close up under the
pressure of the  rock structure around the salt and reduces to about 306 mm
after 200 days.  Instrumentation and  techniques are outlined, and equipment
lowered into a typical shaft includes a TV inspection camera  and devices to






Evaluation of Seismic Event Location Methods on the Regional Event
Location System  (RELS).
Title Text
Chang, A. C., Rivers, D. W., Goncz, J. H., Burnetti, J. A.Author Text
Technical Report from:  Teledyne Geotech, Alexandria, VA. Seismic Data
Analysis Center.  VELA Seismological Center, Alexandria, VA.  Report
SDAC-TR-81-10-VSC-TR-82-8, 54 pages; November 1981.
Source Text
seismic waves, seismic data, errors, direction finding,
depth, earthquake warning systems,  nuclear explosion
detection, epicenters, P waves, NTISDODXA, NTISDODAF
Keyword Text
Several location methods developed at SDAC are evaluated by comparing
location errors  of these methods against errors computed with the standard
method. The new methods  include: Using P travel times in laterally
heterogeneous media: A station travel time  residual correlation matrix in the
normal equations; Location with simultaneous  determination of Pn, Pg, and
Lg velocities; Combination of the correlation matrix method  and the
simultaneous determination method.  All the methods evaluated in this report
appear to give smaller absolute epicenter and depth errors than the standard
method of  locating events.  Furthermore, these methods do not use station
corrections; therefore the  locations obtained are not station-or region-
dependent. They can be used to locate seismic  events in any source region,
with any set of stations. When average location errors are  compared against
errors with the standard method, the correlation matrix is about 3 km  better,
e.g., about 17 kilometers as compared to 20 kilometers; the regional models
method is 3 to 6 km better, e.g., about 5 kilometers as compared to 9
kilometers,  depending an whether near-regional stations are used.  The
average location errors from  the true epicenters using regional data are
approximately 6 km. The addition of Lg  arrivals to locate events did not result
in better locations. Typically, we added 6 Lg arrival  times to a total of 15 Pn
and Pg arrival times. The lack of improvement may be attributed  to a greater






The tripole antenna:  an adaptive array with full polarization flexibilityTitle Text
Compton, R. T., Jr.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-29, No. 6, pages
944-52; November 1981.  Department of Electrical Engineering, Ohio State
University, Columbus, Ohio.
Source Text
antenna phased arrays, antenna theory, dipole antennas,
polarization, tripole antenna, adaptive array,
polarization flexibility, mutually perpendicular
dipoles, angle of  arrival, thermal noise, signal-to-
interference-plus-noise ratio
Keyword Text
The performance of an adaptive array using three mutually perpendicular
dipoles (a "tripole") is  studied.  A desired signal and an interference signal,
each with arbitrary angle of arrival and  polarization, are assumed incident of
the array.  Uncorrelated thermal noise is also assumed present  on each
element signal.  The output desired signal-to-interference-plus-noise ratio
(SINR) is  computed as a function of the signal arrival angles and
polarizations.  It is shown that for most angles  of arrival and polarizations, the
array has an excellent ability to protect a desired signal from  interference.







The tripole antenna - An adaptive array with full polarization flexibilityTitle Text
Compton, R. T., Jr.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-29, pages 944-
952, November 1981.  Author employed:   Ohio State University, Columbus,
Ohio
Source Text
adaptive control, antenna arrays, antenna design,
electric dipoles, polarization characteristics, signal
to noise ratios, cross polarization, elliptical
polarization, performance prediction, poincare spheres
Keyword Text
The performance of an adaptive array using three mutual perpendicular dipoles
(a "tripole") is  studied.  A desired signal and an interference signal, each with
arbitrary angle of arrival and  polarization, are assumed incident on the array.
Uncorrelated thermal noise is also assumed  present on each element signal.
 The output desired signal-to-interference-plus-noise ratio (SINR)  is computed
as a function of the signal arrival angles and polarizations.  It is shown that for
most  angles of arrival and polarizations, the array has an excellent ability to
protect a desired signal  from interference.  Certain special cases where the






Characteristics of the surface and features of the propagation of radio
waves in the atmosphere of  Venus from data of bistatic radiolocation
experiments using Venera 9 and 10 satellites
Title Text
Kolosov, M. A., Yakovlev, O. I., Pavelyev, A. G., Kucherjavenkov, A. I.,
Milekhin, O. E.
Author Text
Icarus, Vol. 48, No. 2, pages 188-200; November 1981.  Institute of Radio
Engineering & Electronics, Academy of Science, Moscow, USSR.
Source Text
planetary atmospheres, radiowave propagation, Venus,
planetary atmospheres, AD 1975 11 25 to 29, Venera 10,
surface, propagation, radio waves,  atmosphere, Venus,
bistatic radiolocation, Venera 9, reflectivity, relief,
dielectric permittivity, soil  density, refraction
attenuation, maps, mountain slopes
Keyword Text
The results of the investigation of two regions of Venus by bistatic
radiolocation are presented.  The  experiments were carried out at wavelength
lambda /sub O/=32 cm.  Maps on the distribution of  reflectivity were obtained
and characteristics of the relief, dielectric permittivity, soil density, and
refraction attenuation in the atmosphere were measured.  There are some
features on the reflectivity  maps.  Some of these features may correspond to
mountain slopes with values in the range 2 to 8  degrees Corresponding
changes of relief heights are contained in the interval 0.8 to 2.6 km.  The
features are found within the region (in the venerocentric lAU system):  -26.5






A VHF lightning direction-finder and the preliminary observationsTitle Text
Liu Xin-sheng, Zhang Guang-shuAuthor Text
Acta Meteorologica Sinica, Vol. 39, No. 4, pages 465-73; November 1981.
Lanzhou Institute of Plateau Atmospheric Physics, Chinese Academy of
Science, China.
Source Text
atmospheric measuring apparatus, atmospheric
techniques, lightning, antenna, radiowave receiver,
arrival time, measurement, determination, VHF,
direction-finder,  lightning, instrument
Keyword Text
A VHF lightning direction-finder has been successfully tested.  The three
antennas which receive  VHF impulses emitted by a lightning discharge are
placed on the vertices of a right-angled isosceles  triangle with perpendicular
sides 120 meters in length.  The direction of arrival of received VHF  impulses
is calculated from the differences in the time of arrival at the antennas.  The
time-interval  measurements are made with two high-resolution (10 nsec)
digital time-interval counters along with  a digital printer to record the data.
The construction of the instrument and the preliminary results of  the
observations conducted in Pingliang, Gansu, China, are described.  The







Three bearing method for passive triangulation in systems with
unknown deterministic  biases.
Title Text
Mangel, MarcAuthor Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. AES-17, No.
6,  pages 814-819, November 1981.  University of California, Davis, California.
Source Text
direction finding systems, aircraft instrumentsKeyword Text
An operationally simple method for triangulation in systems with strong
biases is  presented.  The method requires three bearing measurements and
two turns by the  aircraft.  Analysis of the method shows that accurate






Search and Rescue Methods and Equipment. 1964-October, 1981
(Citations from the  NTIS Data Base).   NOTE Report. for 1964-Oct 81
Title Text
no authorAuthor Text
National Technical Information Service, Springfield, VA.  291 pages;
November 1981.
Source Text
bibliographies, search and rescue, air sea rescues,
rescue operations, rescue equipment, searching,
detection, radio beacons, rescue beacons, crash locator
beacons, sea       markers, helicopters, coast guard,
aviation safety, rescue systems, computerized
simulation,  communication satellites, relay
satellites, transmitter receivers, direction finding,
distress  signals, search radar, downed aircraft,
survival kits, loran, omega navigation, navigational
aids, crash rescue boats, survival equipment, life
rafts, flying drift search tactics, sprint drift search
tactics, sea loiter aircraft, sea sitting aircraft,
loran C navigation systems, NTISNTISN
Keyword Text
Reports dealing with maritime and aviation search and rescue are presented.
Studies are  included on search and rescue planning, locating equipment,
rescue beacons,  communication devices, specialized aircraft and their
components, and searching  strategies.  Underwater rescue and survival are
excluded. (This updated bibliography  contains 285 citations, 23 of which are






A Signal Subspace Approach to Multiple Emitter Location and Spectral
Estimation
Title Text
Schmidt, Ralph O.Author Text
Ph.D. dissertation, Department of Elect. Eng., Stanford University, available
from Univ. Microfilms Int'l., Ann Arbor, MI, November 1981.
Source Text
Keyword Text







Critical Angles and Grazing Incidence:  The Breakdown of Regular
Shock Reflection in  Solids.
Title Text
Wright, Thomas W.Author Text
Technical Report from:  Army Armament Research and Development
Command, Ballistic Research Lab., Aberdeen Proving Ground, MD.  Report
ARBRL-TR-02381, 58 pages; November 1981.
Source Text
shock waves, reflection, continuum mechanics, elastic
properties, grazing, angle of arrival,  boundary value
problems, nonlinear systems, impulse loading,
isotropism, hyperelastic media, NTISDODXA
Keyword Text
The regular pattern for shock reflection in a nonlinear hyperelastic solid is a
centered  array of shacks and simple wave fans. As the angle of incidence
approaches grazing  incidence or a critical angle, the reflection pattern
overtakes the incident wave until finally  the regular pattern can no longer be
sustained.  By expanding the reflection solution in  powers of ampliture about
the linear reflection solution, it is possible to develop a  procedure to solve the
reflection problem for weak but finite shocks for any material  symmetry.
Explicit solutions can be exhibited for isotropic materials, including
relationships between amplitude and limiting angle for various boundary
conditions and  incident waves.  Some problems require consideration of a
nonlinear boundary condition  even in the first approximation. Typically, these







Blue-Green Laser Output from N(+2) and XeF.   NOTE Final Technical
Report. 1 Jan  77-31 Oct 81
Title Text
Collins, Carl B.Author Text
Technical Report from:  Texas University, Center for Quantum Electronics,
Richardson, Dallas.   Report UTDCQE-ML-07, 201 pages; December 1981.
Source Text
xenon lasers, nitrogen lasers, fluorides, helium,
production, blue (color), green color),  transitions,
output, charge transfer, nitrogen, ionization, pulses,
low strength, direction  finding, amplifiers,
regeneration (electronics), traveling waves,
saturation, laser pumping, xenon fluoride lasers, blue
green lasers, helium nitrogen lasers, NTISDODXA
Keyword Text
The objective of this work was to determine the feasibility of developing, first
the helium  nitrogen charge transfer laser, and later the XeF laser into efficient
scalable devices  excited by preionized discharges for the production of blue-
green outputs.  The  performance and scalability of the N2(+) laser pumped
by charge transfer from He2(+)  was determined in such a discharge
environment.  The gain and saturation parameters  were measured and a
regenerative amplifier capable of operation at 470.9 nm was  constructed. A
traveling wave device was built which at 427 nm produced peak powers  of 5
MW in the forward direction and which had a front-to-back ratio of 10,000 to 1
for  the pulse energies. Efforts were made to apply that technology to the
problem of  switching the output from a XeF laser into the C yields A
transition at 480 nm.  Gain and  saturation parameters were examined and it
was found that the relative gains between the  stronger UV transition and the
blue-green transition were greater than 30 to 1. These  results implied that the
blue-green transition of XeF was too weak to support the  development of any






QSK operation:  all solid state T/R switching for linear operationTitle Text
Lefor, N.Author Text
CQ Radio Amateur's Journal, Vol. 37, No. 12, pages 60-2; December 1981.Source Text
antenna accessories, radio direction-finding,
semiconductor switches, switching circuits, QSK, solid
state T/R switching, linear operation, bias, antenna
transfer, switching unit
Keyword Text
The ultimate goal being elimination of the electro-mechanical relay used for
bias and antenna transfer  functions, the three units discussed are a sensing






Antenna voltages and bearing of cathode-ray direction finders according
to the  Watson-Watt principle.
Title Text
Moenich, GerhardAuthor Text
Frequenz, Vol. 35, No. 12, pages 329-333, December 1981.   AEG-
Telefunken, Ulm, Germany.
Source Text
radio direction finding analysisKeyword Text
The relations between bearing and blurring in cathode-ray direction finders of
the  Watson-Watt-type and the complex ratio of the DF antenna voltages are
derived.  The  bearing and blurring of a DF station is considered for the ideal
case of the incidence of  a single plane wave only and the case of an
additional scattered wave field.  Expressions  for the relations between
bearing and blurring and the ratio of the antenna voltages are  given.  A chart,
representing lines of constant bearing and of constant blurring in the  plane of
the complex antenna voltage ratio is derived.  A proof is given that bearing and
 blurring can be united to one complex quantity, which can be a complex










Frequenz, Vol. 35, No. 12, pages 329-33; December 1981.  Mitteilung aus
dem Geschaftsbereich Hochfrequenztech., AEG-Telefunken AG, Ulm, West
Germany.
Source Text
cathode-ray tube displays, radio direction-finding,
cathode-ray direction-finders, Watson-Watt-type, DF
antenna voltages, scattered wave field, constant
bearing, constant blurring, complex antenna voltage
ratio
Keyword Text
This paper gives a derivation of the relations between bearing and blurring at
cathode-ray  direction-finders of the Watson-Watt-type and the complex ratio
of the DF antenna voltages.  At first  the bearing and blurring of a DF station
is considered for the ideal case of the incidence of a single  plane wave only
and the case of an additional scattered wave field.  In the following
expressions for  the relations between bearing and blurring and the ratio of the
antenna voltages are given.  A chart  representing the lines of constant
bearing and the lines of constant blurring in the plane of the  complex antenna
voltage ratio is derived.  A proof is given, that bearing and blurring can be
united  to one complex quantity, which can be a complex function from the






Water-Column Studies near a Melting Arctic IcebergTitle Text
Shulenberger, EricAuthor Text
San Diego Natural History Museum, CA.   41 pages; December 1981.Source Text
icebergs, glaciers, antarctic regions, greenland,
water, plants (botany), melting, euphotic  zones,
mixing, vertical orientation, biology, profiles,
nutrients, sunlight, density, low  density, direction
finding, feasibility studies, rates, chlorophyll,  wind
direction,  phytoplankton, glacial icebergs, water
column studies, plant biology, NTISDODXA
Keyword Text
Glacial icebergs contain large amounts of nitrate, an important phytoplankton
nutrient.   Law density iceberg meltwater, in rising, mixes with euphotic zone
water nearby, wherein  N03 is in low concentration. Rising meltwater may
also entrain nutrient-rich deeper  waters and raise them to sunlit depths.
Sixteen vertical profiles of nutrients (P04, N03,  Si02) chlorophyll-a, and
physical parameters were taken near a Greenland iceberg at  approx. 50 deg.
N, 50 deg. W in May-June 1980. Chlorophyll profiles show very  pronounced
maxima at or just below the maximum rate of change of water density vs.
depth; profile forms are heterogeneous (no `typical' form is evident) No
enhancement of  chlorophyll concentration was found re distance from or
direction to the iceberg. Effects  of mixing on N03 concentrations are
marginally detectable, but no `wake' or `downwind'  effects were observed.
The iceberg does not appear to grossly perturb water column plant  biology
nearby, but measures of rates of productivity might show otherwise,






Spherical Acoustic Broadband Receiver.Title Text
Trott, W. JamesAuthor Text
Final Report:  Naval Research Lab., Washington, DC.   Report NRL-MR-4633,
 42 pages; December 1981.
Source Text
acoustic arrays, hydrophones, omnidirectional,
direction finding, spheres, electroacoustic,
transducers, broadband, experimental design, acoustic
tracking, undersea surveillance, NTISDODXA
Keyword Text
The development of a hydrophone array for determining signal bearing in three
 dimensions is described in theory and experiment. The array of
omnidirectional elements,  on a spherical surface is shaded in amplitude to
produce a frequency-independent  directional response. Design of






The use of sunrise and sunset terminators to calibrate ionospheric
movement measurements
Title Text
Whitehead, J. D., Brownlie, G. D., From, W. R.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 43, pages 1267-1269.
Research supported by the Australian Research Grants Committee and Radio
Research Board, 1981.  Authors employed:   Queensland, University,
Brisbane, Australia
Source Text
ionospheric disturbances, radar echoes, sunrise,
sunset, terminator lines, velocity measurement,
Australia, calibrating, F region, high frequencies,
propagation velocity
Keyword Text
A suggestion is made concerning the use of the wave disturbances induced
by the sunrise and  sunset terminators for the calibration of HF radio reflection
techniques measuring the velocity of  ionospheric movements.  Observations
of the E-W and the N-S angles of arrival and the rate of  change of phase
range of radar echoes during sunrise are presented which demonstrate an
overall  negative correlation of E-W angle of arrival with the rate of change of
phase range, and indicate  a fluctuation velocity of 415 + or - 30 m/sec.
Further observations of F-region reflections at  sunrise and sunset at
Brisbane, Australia indicate disturbances with a mean velocity of 400 m/sec,
in agreement with the terminator velocity at this latitude.  The agreement
between measured and  known terminator velocities thus demonstrates the






Interference methods for the radio sounding of the ionosphere.Title Text
Afraimovich, E. L.Author Text
Russian Book:  Moscow, Izdatel'stvo Nauka, 200 pages, 1982.Source Text
ionospheric sounding, radio frequency interference,
radio probing, antenna arrays, bibliographies,
correlation, Doppler effect, mathematical models, radar
detection, radio communication, radio  direction
finders, radio filters, radio signals, signal analysis,
signal fading, spatial distribution,  temporal
distribution, traveling ionospheric disturbances
Keyword Text
Methods based on interference effects that are currently used in ionospheric
research are reviewed.   An interference model describing a multimode radio
signal is presented, and the interference  effects are analyzed in time, space,
and frequency domains.  Interference methods are then  discussed, with
particular attention given to the method of complex Doppler filtering in
measuring  the parameters of a multimode wave field.  It is shown that
interference methods of ionosphere  sounding are characterized by high
resolution and noise immunity.  The methods discussed here  can be used in
fundamental ionospheric research and also for ionospheric sounding in radio






VHF and UHF microprocessor controlled radio direction finding systemTitle Text
Ahern, J., Cummins, J. A., Delisle, G. Y.Author Text
Conference:  1982 APS International Symposium:  Antennas and
Propagation, Albuquerque, NM, May 24-28, 1982.  Published by IEEE, New
York, NY, 1982. Authors' Association:  Department de Genie Electrique, Univ.
Laval, Quebec, Canada.
Source Text
radio direction-finding, VHF, UHF, microprocessor
controlled radio direction finding system, 6502
microprocessor, cavity  backed Archimedian spiral
antennas, electromagnetic spectrum
Keyword Text
A very wideband radio direction finding system has been developed for use in
the VHF and UHF  frequency spectrum.  The aim of the system is to indicate
as quickly as possible, the Direction of  Arrival (DOA) of a radio signal at any
given frequency between 138 and 900 MHz.  All control  functions and
calculations are performed by a 6502 microprocessor.  The wideband nature
of the  system is assured through the use of cavity backed Archimedian spiral







Angle of arrival estimation. Interim Report, Apr. 1980 - Apr. 1981Title Text
Anderson, B. V.Author Text
Ohio State University, Columbus.  ElectroScience Lab., Griffiss AFB, N.Y.
Astia Document (AD)-A126O38, RADC-TR-82-250, ESL-711679-4, 72 pages,
1982.
Source Text
jamming, maximum likelihood estimates, signal
processing, spacecraft communication, uplinking,
adaptation, arrays, comparison, computation,
computerized simulation, covariance, high H gain,
Methodology, multiple access, noise reduction,
suppressors
Keyword Text
The objective of this study was to develop methods of determining the angle of
arrival of uplink  signals in a Time Division Multiple Access (TDMA) Satellite
Communications System that  employs high gain, switchable downlink
spotbeams.  Two approaches are examined and data  resulting from
theoretical calculations and computer simulations are presented from
comparison.   Both approaches are based upon maximum likelihood
estimation and incorporate adaptive array  processing in suppressing
undesired signals.  The results show that either approach can accurately
determine the angle of arrival of a desired signal in the presence of much
higher powered  undesired signals.  In future TDMA SATCOM Systems, the
angle of arrival data could be  provided to expanded on-board processors to






Verification of the Shuttle Microwave Scanning Beam Landing System
accuracy
Title Text
Austin, M. E. and Harton, P. L.Author Text
Conference:  IEEE PLANS 82:  Position Location and Navigation Symposium,
Atlantic City, NJ, December 6-9, 1982.  Published by IEEE, New York, NY,
pages 118-25, 1982.  Authors' Association:  Lockheed Engineering &
Management Services Co. Inc., Palo Alto, CA.
Source Text
radio direction-finding, radio navigation, space
vehicles, Space Shuttle, accuracy verification, error
estimation, Microwave Scanning Beam Landing System,
navigation system, aircraft flight tests, best estimate
of the trajectory
Keyword Text
A Microwave Scanning Beam Landing System (MSBLS) is the principal
sensor for Shuttle autoland  operations.  MSBLS azimuth, elevation, and
distance measurements are provided for use by the  Shuttle navigation
system during this critical period of flight.  Each MSBLS installation is
subjected  to a thorough evaluation, which begins with a precise alignment of
the scanning beam antennas.   Alignment is followed by aircraft flight tests
with a laser tracker for reference position measurements.   Coverage and
accuracy models were developed and used to predict MSBLS performance for
each  of the Shuttle landings.  An important part of this effort is the evaluation
of MSBLS measurements  that were made during the landing phase of recent
orbital flights.  Error estimates are made by  comparing these measurements






R&M characteristics of a microwave landing systemTitle Text
Belcher, W. R. and Kuehn, R. E.Author Text
Conference:  1982 Annual Reliability and Maintainability Symposium, Los
Angeles, CA, January 26-28, 1982.  Conference Proceedings published by
IEEE, New York, NY, 1982.  Authors' Association:  Amalgamated Wireless,
Australia.
Source Text
aircraft instrumentation, radio direction-finding,
reliability, remote maintenance monitoring, sequential
testing, interscan system, microwave landing  system,
time reference scanning beam, maintainability
Keyword Text
The function, performance and hardware implementation of the time reference
scanning beam  interscan microwave landing system (MLS) are briefly
discussed.  Reliability and maintainability (R  and M) design goals for MLS
are established.  Selected aspects of R and M design support to monitor  and
optimize implementation are discussed, and the R and M status of an






Nondirectional beacons:  Coverage limitations due to night effect.Title Text
Berry, L. A., Johnson, M. E.Author Text
Final Report:  National Telecommunications and Information Administration,
Boulder, Colorado. Institute for Telecommunication Sciences, Washington,
FAA, Astia Document (AD)-A120155, DOT/FAA/RD-82/44, 27pages, 1982.
Source Text
beacons, direction finding, electromagnetic
compatibility, telecommunication, computer graphics,
diurnal variations, night, predictions, sky waves
Keyword Text
Annex 10 of International Standards and Recommended Practices
Aeronautical  Telecommunications contains tables of the distances at which
the groundwave and skywave from  a nondirectional beacon (NDB) are equal
and the distances at which the groundwave exceeds the  skywave by 10 dB.
These tables were probably based upon the experience of users.  In this
report  the modeling assumptions necessary to duplicate the tables using
modern computer prediction  methods are determined.  A table of distances
at which the groundwave exceeds the skywave by  10 dB is computed for
frequencies from 190 kHz to 1000 kHz and for ground conductivities from  5






The effects of atmospheric turbulence on telescopic observationsTitle Text
Brunner, F. K.Author Text
Bulletin Geodesique, Vol. 56, No. 4, pages 341-55, 1982.  Department of
Geodetic Science, University of Stuttgart, Stuttgart, West Germany.
Source Text
atmospheric light propagation, atmospheric turbulence,
light refraction, EM wave propagation, geodesy,
astronomy, atmospheric turbulence, telescopic
observations,  refractive index structure, refraction
effects, angle-of-arrival, angular resolution, visual
observations,  direction measurements
Keyword Text
Telescopic observations to terrestrial and extraterrestrial objects are affected
by atmospheric  turbulence.  The structure of atmospheric turbulence is
reviewed in terms of the refractive index  structure parameter.  The mean and
fluctuating refraction effects of the turbulent atmosphere on the  propagation of
electromagnetic waves are addressed.  The known formulae for the variance
and the  spectrum of the angle-of-arrival fluctuations are presented and
experimental results are summarized.   The angular resolution is compared
with the pointing precision of a telescope for visual observations  through a
turbulent atmosphere.  The ultimate precision of direction measurements is
shown to be  a function of instrumental design parameters, the strength of






Atmospheric turbulence and its effects on direction measurementsTitle Text
Brunner, F. K.
Editor:  Fricke, W., Teleki, G.
Author Text
Conference:  Sixth European Regional Meeting in Astronomy:  Sun and
Planetary System, Dubrovnik, Yugoslavia, Octorber 19-23, 1981.
Proceedings published by Reidel, Dordrecht, Netherlands, pages 505-10,
1982. (ISBN 90 277 1429 0) Author's Association:  Department of Geodetic
Science, University of Stuttgart, Stuttgart, West Germany.
Source Text
atmospheric light propagation, geodesy, astrometry,
direction measurements, atmospheric turbulence, angle-
of-arrival fluctuations, instrumental design, averaging
period
Keyword Text
Optical direction measurements to terrestrial and extraterrestrial targets are
affected by atmospheric  turbulence.  The known formulae for the variance and
the spectrum of the angle-of-arrival  fluctuations and experimental results are
summarized.  The ultimate precision of direction  measurements is estimated
as a function of instrumental design parameters, the strength of  atmospheric






Single-station locations of seismic eventsTitle Text
Burr, N. C.Author Text
California University, Livermore.  Lawrence Livermore Lab.  Report  DE83-
0O6668-UCID-19667, 23 pages, 1982.
Source Text
azimuth, particle motion, seismic waves, nuclear
explosions, numerical analysis
Keyword Text
This report describes the progress being made in event locations using a
single 3 component  station.  In this study locations are obtained using a
back azimuth determined by the particle  motion of Pn and a distance
determined by differential travel times between Pn, Pg, and Lg  relative to a
master event of known location.  The data set used consists of the seismic
signals  from 11 nuclear events at the Nevada Test Site (NTS) and recorded at
the four Lawrence  Livermore National Laboratory (LLNL) seismic stations.
Elko, Kanab, Landers, and Mina.  The  stations range from 230 km to 400 km
away from the events.  The local magnitude (M/sub L/)  of the events range
from 3.7  to 5.6 with the small events barely visible over the microseisms.   All
calculations and observations are made after the events have been filtered
between 0.3  and  6 Hz.  The results of this analysis show that back azimuth
can be determined to within + or - 5  deg of the true back azimuth, about 90%






Mainbeam notcher. Final Technical Report, 19 Nov. 1980 - 30 Mar - 1982Title Text
Chapman, W., Huber, S., Miller, T.Author Text
Technical Report from:  Hughes Aircraft Co., Fullerton, California, Griffiss
AFB, N.Y.  Astia Document (AD)-A120981, HAC-FR-82-14-386, RADC-TR-82-
199, 82 pages, 1982.
Source Text
electronic countermeasures, high resolution, radar
tracking, signal processing, arrays, C band,
environments, extrapolation, intensity, targets
Keyword Text
This report documents the development, evaluation, and design of mainbeam
anti-jam techniques  for successful operation of a C-band tracking radar in
advanced ECM environments.  The  techniques addressed in this study
employ an antenna array consisting of omnidirectional or  high-gain subarray
elements followed by a signal processor to remove mainbeam jamming and
provide target detection and tracking.  The signal processing techniques that
were considered are  similar well-known techniques used in the areas of
adaptive array processing and high resolution  spectrum estimation.  Two
procedures were developed and were shown to provide target detection  in the
presence of a high intensity mainbeam jammer.  The extrapolation procedure
employed  extrapolation techniques to extend the apparent aperture of the
antenna array and thereby achieve  a narrow notch on the jammer while
providing gain in the book direction of a nearby target.  The  maximum
likelihood (ML) procedure provided both target detection and an estimate of its
angle  of arrival.  The angle estimation feature offers a potential solution to the






Adaptive feed control using the completely overlapped subarray antennaTitle Text
Clapp, R. E.Author Text
Rome Air Development Center, Hanscom AFB, Mass., Griffiss AFB, N.Y.
Astia Document (AD)-A122573, RADC-TR-82-174, 21 pages, 1982.
Source Text
adaptive control, antenna arrays, antenna feeds,
antenna radiation patterns, jamming, computer
programs, covariance, direction finding, far fields,
null zones, power spectra
Keyword Text
The radiation pattern of the Completely Overlapped Array Antenna can be
calculated.  Knowledge  of the phase and amplitude of the contribution from
each element can be used to determine an  appropriate weight for each
element to achieve a desired pattern.  The 16 feed elements on Face  B of the
antenna allow pattern control at 15 discrete points in the pattern.  Success in
using this  method requires an accurate determination of the individual
element contributions.  Random phase  and amplitude errors cannot be
sensed, and, therefore, cannot be compensated for.  If the  approximate
angles of arrival of jamming signals are known, and the number of jammers is
smaller than the number of elements in the locating array, a tan loop behind
each element can  determine the noise covariance matrix.  A quiescent noise
power level is assumed, and the adjoin  of the matrix calculated.  When
discontinuities occur in the pattern, they indicate the directions  of arrival for
jamming signals.  The pattern of the Overlapped Subarray Antenna may then






Application of interferometry to the monitoring of sheep and cattle
behavior in arid zone  paddocks.
Title Text
Davis, Bruce R., Willcocks, Martin C.Author Text
Biotelemetry and Patient Monitoring, Vol. 9, No. 4, pages 185-204, 1982.
University of Adelaide, Department of Electrical Engineering, Adelaide,
Australia.
Source Text
telemetering, interferometry, electronic equipment,
radio direction finding,  applications, mobile radio
systems, electric measurements, phase, animal
husbandry, freely moving animals, animal tracking,
animal behavior, radio  interferometry
Keyword Text
The paper reviews methods of monitoring animal movement and behavior in
response to  environmental changes.  The method based on radio
interferometry is discussed in some  detail, including consideration of the
criteria which determine the choice of system  parameters such as operating
frequency and transmitter power.  A prototype system  based on radio
interferometry and applied to the study of sheep behavior in arid zones  is
described and some preliminary results presented.  Suggestions for







Transatlantic migration study of the leathery turtle using the ARGOS
system.  Transatlantic  turtle race
Title Text
Duron-Dufrenne, M.Author Text
In CNES Data Collection and Platform Location by Satellite, pages145-150,
(SEE N85-24366 14-42).  Presented at  ARGOS Users' Conference, 1982.
(AIAA Technical Library, NTIS)  Author's Association:  Museum d'Histoire
Naturelle et d'Ethnographie, La Rochelle (France).
Source Text
Atlantic Ocean, migration, turtles, wildlife
radiolocation, biological evolution, genetics,
populations, satellite networks
Keyword Text
The migration of turtles from French Guiana to the Atlantic coast of France is
described and  the use of the ARGOS system to track them is proposed.
The experiment would study the  similarity of the French and Guiana biotopes







Application of advanced signal processing techniques to angle of arrival
estimation in ATC  navigation and surveillance systems
Title Text
Evans, J. E., Sun, D. F., Johnson, J. R.Author Text
Lincoln Lab., Mass. Institute of Technology, Lexington.  Astia Document (AD)-
A118306, TR-582, FAA-RD-82-42, 383 pages, 1982.
Source Text
air traffic control, electromagnetic interference,
navigation aids, signal processing, signal to noise
ratios, aircraft guidance, antenna arrays,
autoregressive processes, covariance, decision theory,
maximum entropy method, maximum likelihood estimates,
microwave landing systems, multipath  transmission,
spectrum analysis
Keyword Text
This report focuses on the mitigation of multipath and/or incoherent
(cochannel) interference on  receiving antenna arrays since these
phenomenon represent a principal challenge to many existing  AT systems.
The improved signal processing techniques considered explicitly assume that
 interfering signals may be present and estimate the interference parameters
(e.g., power and angle  of arrival) as well as the desired signal parameters.
By thus identifying the nature of the  interference, it is then possible to reduce






Radar assisted passive DF trackingTitle Text
Farrow, R. S.Author Text
Conference:  International Conference Radar '82, London, UK, October 18-20,
1982.  Published by IEE, London, UK, 1982.
Source Text
radar theory, radio direction-finding, tracking,
triangulation, radar, tracking, bearing, microwave
emitter
Keyword Text
Describes the use of the time history of bearing data, obtained from
microwave DF (direction finding)  systems at separated sites, in order to
calculate the position and velocity of a microwave emitter.   Triangulation
techniques appear to offer advantages over those techniques based on using






Studies of the D-region by the partial reflection of MF radio waves.Title Text
Flood, W. A., Turner, H. N., Shirley, T. E., Collins, S. D.Author Text
Ph.D. Thesis:  AGARD Medium Long and Very Long Propagation, 15 pages
(See N82-276l3 18-32), 1982.  Army Research Office, Research Triangle
Park, N. C.,
Source Text
amplitude distribution analysis, backscattering, D-
region, electron density profiles, ionospheric
electron density, radio echoes, annual variations,
correlation coefficients, ionospheric propagation
Keyword Text
A series of coordinated measurements of the D-region was carried out at a
frequency of 2.66  MHz.  It was shown that the randomly phased angular
spectrum approximation which is central  to the measurement of ionospheric
winds is valid for D-region echoes.  Measurements of the  complex spatial
correlation coefficient of D-region echoes were used to estimate the half
power,  half cone angle of arrival of D-region echoes.  The mean half cone
angle was found to increase  between 68-80 kilometers and then to remain
constant at a value of 13 deg.  Above 80 kilometers  the variance of the angle
of arrival increased with altitude.  The implications of these cone angle
measurements on the accuracy of D-region electron density profiles
measured by the partial  reflection technique are discussed.  Screened noon-
time values of D-region electron density  profiles derived from the "partial
reflection" technique were analyzed to determine seasonal  variations of
electron density over the altitude range 68-88 kilometers.  Examples of days
of  anomalous winter a sorption are clearly evident.  Amplitude distribution of
D-region echoes  supports the hypothesis that the echoes were drawn from a
Rayleigh population.  This result and  the fact that D-region echoes are
continuous with altitude are considered evidence that the source  of these






Linearization algorithm for pseudo concave programsTitle Text
Gupta, S. K., Bhatt, S. K.Author Text
Cahiers du Center d'Etudes de Recherche Operationelle, Vol. 24, No. 1,
pages 55-9, 1982.  Indian Institute of Technology, Kanpur, India.
Source Text
concave programming, linear programming, nonlinear
programming, pseudo concave programs, LPs, NLPs, convex
constraint sets
Keyword Text
An algorithm to solve pseudo concave programs with linear constraints is
developed.  The algorithm  solves the problem by solving a finite number of
LPs on the original constraint set and a finite  number of NLPs over convex
constraint sets whose vertices are known.  It is also indicated that the
direction finding problem of the method of feasible directions, for the






Radiotelemetric assessment of grid-trapping techniques in a study of the
Eastern  Chipmunk (Tamias Striatus L.).
Title Text
Hackett, David F., Trevor-Deutsch, BurleighAuthor Text
Biotelemetry and Patient Monitoring, Vol. 9, No. 4, pages 213-226, 1982.
University of Alberta, Department of Zoology, Edmonton, Alberta, Canada.
Source Text
telemetering, applications, radio transmitters,
miniature, radio direction finding,  applications, maps
and mapping, computer applications, statistical
methods, wildlife home ranges, Eastern Chipmunk/Tamias
Striatus, animal tracking, free-ranging  animals, grid
trapping
Keyword Text
Grid trapping has been used to determine small mammal home ranges for
almost 50  years.  In the absence of a more precise standard against which
to calibrate, at least nine  trap data interpretation methods have been
developed, each yielding different values.   Home ranges generated from these
methods were compared to those calculated using  much more accurate
radio telemetry to determine the former's relative precision.  The  standard
circle and J. W. Koeppl's 70% ellipse generated home ranges closest to
those  determined with radio telemetry.  Assumptions concerning the
accuracy of peripheral  successful traps in defining boundaries of home
ranges were tested, as were those  concerning spatial utilization near
unsuccessful traps within the home range.  A  FORTRAN program entitled
"CHIP" was created to convert elementary bearings to  computer drawn maps
of chipmunk locations.  The program also calculated the center  of activity for
each animal, the distance of each radiolocation from the center of activity,
distances between consecutive locations, the "Standard Circle", an elliptical
model of  probabilistic home range and errors in estimation.  Minimum home
range values for  radio-tracking data were derived using the program "POLY",







Methods for 2-beam array processingTitle Text
Henderson, T. L.Author Text
Texas University, Austin, Texas.  Applied Research Labs.  Astia Document
(AD)-A116880, ARL-TM-82-10, 85 pages, 1982.
Source Text
direction finding, radio direction finders, signal
processing bearing (direction), broadband, Fourier
transformation, high resolution
Keyword Text
Several methods are considered for using paired beamformers to determine,
with high precision  or resolution, source geometry and bear in angle.
Emphasized are broadband methods and ways  of processing the







Instrumentation for atmospherics analysisTitle Text
Heydt, G.Author Text
CRC handbook of atmospherics. Volume 2 (A83-45 76 22-42) Boca Raton,
FL, CRC Press, Inc.,  pages 203-256, 1982.  Author employed:  Heinrich-
Hertz-Institut fuer Nachrichtentechnik Berlin GmbH, Berlin, West Germany
Source Text
atmospherics, direction finding, lightning, measuring
instruments, meteorological instruments, VLF  emission
recorders, frequency measurement, loop antennas, radio
equipment, signal analyzers,  signal processing,
spectrum analysis, whip antennas, whistler recorders
Keyword Text
Systems for recording and analyzing data gathered on atmospherics are
described.  The em signals  originating from lightning strokes are recorded in
radio frequencies, which must be filtered to  eliminate manmade
transmissions and power line noise.  The emissions originate from the
stepped  leader and return strokes components of the flashes.  The signals
can be received by any antenna  which receives artificially generated signals.
The signals are preprocessed to be rid of the  artificial signals and processed
in terms of signals that surpass a threshold or to rectify the signal;
processing can also comprise identifying the signal bearing, derivation of the
time-dependent  signal parameters, and frequency-analyzing the parameters.
The data are stored on any  computer-compatible medium, and reduced










News from Rohde and Schwarz, Vol. 22, No. 99, pages 19-21, 1982.Source Text
interference (signal), radar equipment, radio direction-
finding, interference, 20-200 MHz, land-mobile radio,
VHF, UHF, Doppler Direction Finder, PA 005, Rohde  &
Schwarz, Krefeld radio monitoring station, radio systems
Keyword Text
In autumn 1980 a Rohde & Schwarz Doppler Direction Finder PA 005 was put
into operation at the  Krefeld radio monitoring station of the Federal German
posts and telecommunications administration  to aid in the identification of
interfering radio systems.  The author reports on the conditions of use  of, and
on the experience he has gained in working with, the PA 005 in the frequency






The access of energetic charged particles to satellite altitudes. Final
Report, 1 Jul. 1980 - 31 Mar.  1982
Title Text
Humble, J. E.Author Text
Final Report:   Department of Physics,Tasmania University, Hobart
(Australia).  Astia Document (AD)-A130122, AFGL-TR-83-0195, 30 pages,
1982.
Source Text
charged particles, magnetosphere, satellite
orientation, cosmic rays, interpolation, spacecraft
charging
Keyword Text
The ability of energetic charged particles to arrive at a particular location
within the  magnetosphere from a particular direction is characterized by the
cut-off rigidity for the location  and arrival direction.  Cut-off rigidities may be
obtained either by interpolation between known  cut-offs at adjacent sites
and/or directions of arrival, or by the numerical integration of appropriate
particle trajectories in a suitable numerical model of the geomagnetic field.
This report  summarizes research on the calculation of cutoff rigidities for a
satellite at 400 km altitude.  The  report is divided into the following sections:
General Cut-off Survey, Asymptotic directions of  arrival for very high rigidity
particles, Cut-off definitions for below-horizon directions, and Largest  zenith
angle of arrival.  A listing of the publications and presentations resulting from






Preliminary ionospheric partial-reflection measurement at Brighton,
Colorado on 9 January 1981
Title Text
Jones, R. M., Adams, G. W., Walden, D. C.Author Text
National Oceanic and Atmospheric Administration Boulder, Colorado. Space
Environment Lab.  Report PB82-244583, NOAA-TM-34L-SEL-60, NOAA-
82062205, 42 pages, 1982.
Source Text
Colorado, D region, electron density (concentration),
ionosphere, reflection, ionospheric  disturbances,
magnetic tapes, polarization (waves), signal to noise
ratios, wave scattering
Keyword Text
Ionospheric D-region partial reflection measurements with the NOAA digital
HF radar at Boot  Lake (near Brighton, Colo.) on 9 January 1981 are
presented.  Power spectra for several scattering  heights are also presented.
Low signal-to-noise ratio, inability to transmit circular polarization,  and
inability to measure angle of arrival hindered the identification of the source of






Reliability, Availability, Maintainability Data Tracking Plan improved
GUARDRAIL 5
Title Text
Jones, S., Foote, R., Riser, H.Author Text
Arinc Research Corp., Annapolis, MD. Astia Document (AD)-A117933, REPT-
1599-01-2-2711, 49 pages, 1982.
Source Text
data acquisition, electronic aircraft, maintainability,
reliability, direction finding, failure, fighter
aircraft, requirements, visibility
Keyword Text
The objective of the IGRV RAM Tracking Plan is to provide continuous
visibility of fielded  equipment RAM performance to permit the PM SEMA to
determine failure patterns, identify the  necessity for in-depth engineering
investigations, and assess the desirability of pursuing RAM  improvement
measures.  The plan is designed to be consistent with the requirements
contained  in the Reliability, Availability, Maintainability Program Plan for
Improved GUARDRAIL V. This  IGRV RAM Tracking Plan defines the
responsibilities, procedures, resources, and schedules  necessary to develop,






Inertial navigation system for directional surveyingTitle Text
Kohler, S. M.Author Text
Sandia Labs., Albuquerque, N. Mexico.  Guidance and Control Division.
Report DE83-000406-SAND-82-1668, 31 pages, 1982.
Source Text
boreholes, direction finding, geothermal energy
extraction, inertial navigation, natural gas, oils,
surveys, accelerometers, gimbals, gyroscopes
Keyword Text
A Wellbore Inertial Navigation System (WINS) was developed and tested.
Developed for  directional surveying of geothermal, oil, and gas wells, the
system uses gyros and accelerometers  to obtain survey errors of less than
10 ft (approximately 3 m) in a 10,000 ft (approximately 300  m) well.  The tool,
which communicates with a computer at the surface, is 4 in. (approximately
10 cm) in diameter and 20 ft (approximately 6.1 m) long.  The concept and






Angle of arrival phase interferometer direction finding systemTitle Text
Konig, C. E., Skudera, W.Author Text
Technical Report from:  Army Electronics Research and Development
Command, Fort Monmouth, N. J. Electronic Warfare, Lab.  Astia Document
(AD)-A111951, DELET-TR-82-1, 32 pages, 1982.
Source Text
interferometers, radar receivers, radio direction
finders, analog to digital converters, digital systems,
 radar antennas, surface acoustic wave devices
Keyword Text
This technical report describes an angle of arrival phase interferometer
direction finding system  using a dual channel SAW (Surface Acoustic Wave)






Jam resistant communications systems techniques. Final Technical
Report  Feb. 1979 - May 1982
Title Text
Ksienski, A. A.Author Text
Technical Report from:  Ohio State University, Columbus.  ElectroScience
Lab., Griffiss AFB, N.Y.  Astia Document (AD)-A126217, RADC-TR-82-328,
ESL-711679-11, 320 pages, 1982.
Source Text
adaptation, aircraft antennas, antenna arrays,
communication equipment, jamming, angles  (Geometry),
constraints, high gain, performance test, power,
structures
Keyword Text
The objective of this effort was to develop techniques to increase the jam
resistant capability of  communication systems.  The effort involved the
assessment of the limitations, both theoretical  and practical, that restrict the
effectiveness of adaptive arrays operating in various environments,  and
wherever possible to overcome these limitations by appropriate design
changes.  A technique  was developed to predict adaptive array performance
and provide guidelines for the design of  adaptive arrays on complex
structures to produce specified performance levels.  A cascaded  adaptive
array consisting of a power inversion stage followed by an LMS stage has
been designed,  built and tested showing improved dynamic range
performances. An angle of arrival estimation  system capable of providing
accurate angle estimates in the presence of multiple high powered  jammers
has been developed.  The angle of arrival estimate could be utilized to provide
pointing  in formation in a demand assignment TDMA SATCOM system






The status and prospects in the development of methods for measuring
the external parameters of  antennas (review)
Title Text
Kurochkin, A. P.Author Text
Antenny, No. 30, pages 46-65, 1982.Source Text
antenna design, antenna radiation patterns, measuring
instruments, radio antennas, antenna arrays,
collimators, phased arrays, polarization
characteristics, radio astronomy, radio direction
finders
Keyword Text
The paper examines the status of measurement methods for determining
antenna parameters such  as radiation patterns, (including main-lobe width
and sidelobe level), and direction-finding,  polarization, and power
characteristics (including gain, directive gain, and scattering).  The
possibilities and limitations of various methods are considered along with
ways to improve these  methods.  Particular attention is given to methods for
far-field measurements, radio-astronomical  and radiometric methods, and
collimator method, hybrid methods for the measurement of radiation  patterns,






Multipath propagation of VLF Omega signalsTitle Text
Lange, A. A.Author Text
Conference:  IEEE PLANS '82:  Position Location and Navigation
Symposium, Atlantic City, NJ, December 6-9, 1981.  Published by IEEE,
New York, NY, pages 302-9, 1982.  Author's Association:  Finnish
Meteorological Institute, Helsinki, Finland.
Source Text
atmospheric electromagnetic wave propagation, radiowave
propagation, meteorology, atmospheric radiowave
propagation, VLF Omega signals, shipborne sounding
systems,  upper-air wind data, Global Weather
Experiment, GWF, velocity profile, multipath propagation
Keyword Text
The World Meteorological organization (WMO) used 28 jointly-purchased
Omega-based shipborne  sounding systems to gather upper-air wind data
from equatorial oceanic areas in the Global Weather  Experiment (GWF or
FGGE, 1978-1979).  The effort proved to be successful in covering the data
sparse areas for the first time with a satisfactory upper-air wind finding
network.  The equation  system for computing a wind profile from the
respective raw signal data is often markedly  over determined.  Therefore, it
appeared to be possible to develop various effective internal checking
procedures for the validity of each processed velocity profile.  It also appeared
that a slow-wandering,  retransmitting balloon works like a direction finder for
the VLF Omega signals.  A computer  algorithm has been developed for the
detection of multipath propagation problems and the correction  of the






Satellite radio tracking of polar bearsTitle Text
Lentfer, J. W. and Demaster, O.Author Text
Journal:  In NASA; Goddard Space Flight Center Nimbus 6 Random Access
Meas. System Appl Expt., pages 52-53, (See N83-14835 05-47), 1982.
(AIAA Technical Library, NTIS)  Authors' Association:  Alaska Dept. of Fish
and Game, Fairbanks; Minnesota Univ., Minneapolis.
Source Text
arctic regions, bears, transmitters, wildlife
radiolocation, lithium, Nimbus satellites, oil fields,
portable equipment, satellite tracking, tracking
(position)
Keyword Text
The entire transmitter package weighed under 5 kg, making it smaller and
lower in power than  other Nimbus 6 transmitters.  The design also included a
loose-fitting, urethane neck collar design  that would withstand the bear's
abuse.  The upper section of the collar contained the antenna,  which would
radiate a hemispherical pattern.  A lexan box was used for the satellite
communications electronics.  The lower section of the collar (under the bear's
neck) contained an  11-V lithium battery pack.  In expanding the project, 11
bears, divided into three groups, were  fitted with transmission collars and







Malyshkin, Y. A.Author Text
Journal Article:  Astia Document (AD)-A112160, FTD-ID(RS)T-1359-81, 133
pages, 1982. Translation:  English of Passivnaya Radiolokatsiya (USSR),
pages 1-69, 1961.  (AIAA Technical Library, NTIS)  Author's Association:  Air
Force Systems Command,  Foreign Technology Division, Wright-Patterson
AFB, Ohio.
Source Text
interception, passivity, target acquisition, thermal
radiation, ultra high frequencies, aircraft  detection,
missile detection, radio waves, tracking (position),
wave propagation
Keyword Text
The application of passive radar systems to military technology is outlined.
Passive methods of  target detection is ultrahigh radiowave propagation are
examined.  The following topics are  discussed:  (1) passive radar systems
from reception of thermal radio emission signals; (2) high  frequency
amplifiers of passive radar systems; (3) reception methods of thermal radio
emission  signals; (4) passive aircraft detection by the emission of onboard







Microphase - a new generation radio positioning systemTitle Text
Marchal, A. W.Author Text
Conference:  IEEE PLANS '82:  Position Location and Navigation
Symposium, Atlantic City, NJ, December 6-9, 1981.  Published by IEEE,
New York, NY, 1982.
Source Text
radio direction-finding, radio navigation, cesium
standards, DEC VT-103 computer/terminal, Gulf of
Mexico, signal processing, medium  frequency signals,
computerized monitored system, telemetry links, mobile
station standards, base  station network, Microphase
radio positioning system, heterodyne phase comparison,
1600-1800 KHz,  lanes, 600 ft, station frequency
Keyword Text
Microphase is the latest generation of equipment incorporating specialized
navigation features and  unique signal processing on medium frequency
signals.  The base station standards are synchronized  through a
computerized monitored system and telemetry links to each station.
Shipboard  computations compensate for the drift between mobile station
standards and the base station network.   The Microphase radio positioning
system utilizes the heterodyne phase comparison principle to  measure range
directly to two, three or four fixed stations at known fixed points transmitting
medium  frequency (1600-1800 KHz) signals.  The position of the mobile
stations is determined by the  intersection of circular lines of position with the
fixed stations as centers.  The units of range  measurement are lanes where






Tracking whale migrations with the ARGOS satellite systemTitle Text
Mate, B. R. and Harvey, J. T.Author Text
In CNES Data Collection and Platform Location by Satellite, 15 pages, (See
N85-24391 14-42).  Presented at  ARGOS Users' Conference, 1982.  (AIAA
Technical Library, NTIS)  Author's Association:  Marine Science Center,
Oregon State University, Newport.
Source Text
satellite tracking, whales, wildlife radiolocation,
diving (underwater), feasibility analysis, migration,
NOAA 6 satellite, NOAA 7 satellite
Keyword Text
The surfacing frequency of 10 radio tagged gray whales was analyzed to
determine the  feasibility of locating this species throughout its migratory
range using the ARGOS satellite  system.  A frequency distribution of the
time necessary to complete 6 sequential surfacings at  least 43 sec apart
was used as a predictive model to estimate the probability of 6 qualified
whale surfacings occurring for a satellite pass of any duration.  Results
suggest that whales  tagged with an ARGOS beacon would be monitored at
least 75 min per day, with 2 daily  location determinations predicted under
ideal I conditions at the southernmost part of their  range.  In the northern






Millimeter wave atmospheric turbulence measurements:  preliminary
results
Title Text
McMillan, R. W., Bohlander, R. A., Ochs, G. R., Hill, R. J., Clifford, S. F.,
Bauerle, D. G., Nemarich,
J.
Author Text
Proceedings:  SPIE - The International Society for Optical Engineering, Vol.
337, pages 88-95, 1982.  Engineering Experiment Station, Georgia Institute of
Technology, Atlanta, GA.
Source Text
atmospheric turbulence, microwaves, radiowave
propagation, tropospheric electromagnetic wave
propagation, atmospheric microwave propagation, EHF, mm
waves, atmospheric turbulence measurements,  millimeter
wave propagation, absolute humidity structure
parameter, temperature structure parameter,  cross-
correlation, mutual coherence function, angle-of-
arrival effects, intensity fluctuations
Keyword Text
The effects of atmospheric turbulence on millimeter wave propagation are not
as well understood as  the corresponding effects on optical propagation,
generally because of the strong dependence of  turbulence effects on the
absolute humidity structure parameter C/sub Q//sup 2/ (as opposed to just
the temperature structure parameter C/sub T//sup 2/ and the cross-correlation
C/sub TQ/) in this  frequency range.  Scattered results at 35, 94, 140, and
220 GHz are available, but in almost all cases,  available atmospheric data
are inadequate, generally because turbulence measurements were obtained
incidental to other propagation experiments.  The authors attempt to compare
available results to  theory, and show that agreement in most cases is
plausible.  An experiment designed to characterize  millimeter wave
turbulence at several frequencies of interest, while at the same time
determining  values of appropriate atmospheric parameters, is discussed.
Included in the planned investigation  are measurements of the mutual






Measurement of the frequency and angle of arrival of signals received by
an antenna array on a  background of noise in acousto optoelectronic
processing
Title Text
Nakhamson, G. S.Author Text
Radioelektronika, Vol. 25, No. 2, pages 21-8. Translation:
Radioelectronics and Communication Systems, Vol. 25, No. 2, pages 15-21,
1982.  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
acoustic signal processing, antenna arrays, electric
variables measurement, optical information  processing,
optical processing, frequency, angle of arrival,
antenna array, noise, acousto optoelectronic
processing,  acousto optoelectronic processor,
optoelectron system, algorithm, amplitude-phase
characteristics,  input channels
Keyword Text
The processing of signals received by a linear antenna array using an acousto
optoelectronic processor  is considered.  The accuracy of the estimates of
the angle of arrival and the frequency of the signal  generated by an
optoelectronic system with a specified algorithm is determined.  The
reduction in  accuracy due to spread in the amplitude-phase characteristics of






Ultra broadband interferometric receiver.Title Text
Nambiar, P. G.Author Text
Annual Review Philips Research Lab, pages 82-85, 1982.  Philips Research
Lab, Redhill, Surrey, England.
Source Text
direction finding systems, microwaves, discriminator
electronic circuits, ultra broadband interferometric
receiver,  phase interferometer
Keyword Text
An interferometric receiver with a unique 2-4 GHz if and covering the 2-18 GHz
 frequency range has been realized providing an enhanced direction finding
capability with  a high probability of intercept and led to the analysis of a










Radio Technical Commission for Aeronautics, Washington, D. C.  Report
RTCA/DO-179, RTCA/DO-137, 53 pages, 1982.
Source Text
automatic flight control, radio beacons, radio
direction finders, radio navigation, standards,
aircraft  equipment, direction finding, homing devices,
navigation instruments, specifications,  standardization
Keyword Text
Minimum operational performance standards are set forth for automatic
direction finding  equipment.  Incorporated in these standards are system
characteristics that will benefit users of the  system as well as designers,
manufacturers, and installers.  Compliance with these standards is
recommended as a means of assuring that the equipment will satisfactorily






IEEE PLANS 82.  Position Location and Navigation SymposiumTitle Text
no authorAuthor Text
IEEE, New York, NY, pages ix+411, IEEE, 1982.Source Text
radio direction-finding, radio navigation, position
location, satellite navigation, undersea navigation,
terrestrial-based radio navigation, space  vehicles,
integrated communications and navigation systems,
mapping, charting, geodesy, integrated  flight
management, navigation/position location, self-
contained navigation, time, frequency
Keyword Text
The following topics were dealt with:  satellite navigation, undersea navigation,
terrestrial-based  radio navigation, navigation of space vehicles, integrated
communications and navigation systems,  mapping, charting and geodesy,
integrated flight management, navigation/position location in support  of
energy, self-contained navigation and time and frequency applied to navigation
systems.  51  papers were presented, all of which are published in full in the
present proceedings.  Abstracts of  individual papers can be found under the






Methods for analyzing the disruption of trackingTitle Text
Obrezkov, G. V., Razevig, V. D.Author Text
Air Force Systems Command, Wright-Patterson AFB, Ohio.  Foreign
Technology Division, 6 pages. Translation: English "Metody Analiza Sryva
Slezheniya" Moscow, Sovetskoye, Radio, 1972.  Astia Document (AD)-
A112159, FTD-ID(RS)T-0157-82, pages 25-27, 1982.
Source Text
radar tracking, radio direction finders, signal
detectors, signal distortion, functionals, mathematical
 models, sidelobes
Keyword Text
Methods for the calculation of discrimination and fluctuation characteristics of
direction finders  are summarized.  A functional diagram of the direction finder
of the sum and difference type is  presented and an mathematical expression
defining the discrimination characteristics of the  direction finder presented.
The existence of several points of stable and unstable equilibrium is
explained by the presence of sidelobes in the antenna radiation pattern, and
the direction-finding  characteristic for cases in which target can be tracked






Statistical theory in the radiolocation of elongate targets. Russian BookTitle Text
Ostovitiannov, R. V., Basalov, F. A.Author Text
Book:  Moscow, Izdatel `stvo Radio i Sviaz', 232 pages, 1982.Source Text
radar detection, radar targets, statistical analysis,
target recognition, amplitude distribution analysis,
coordinates, electromagnetic noise, elongation,
mathematical models, polarization characteristics,
radar antennas, statistical correlation
Keyword Text
The wandering of the apparent center of reflection or emission of elongate
targets relative to the  angular coordinates, distance, and velocity is
considered.  Various statistical characteristics of the  angular, range, velocity,
and amplitude noise of elongate targets are determined.  The effect of this
noise on the accuracy of radar measurements of the coordinates and motion
parameters of these  targets is assessed, with an allowance made for the






Interference field analysis with superimposed noise.Title Text
Otte, H. O.Author Text
German Thesis:  Berlin, Technische Universitaet, Fachbereich fuer
Electrotechnik, Dr.  Ing. Dissertation, 128 pages, 1982.
Source Text
communication theory, direction finding,
electromagnetic interference, signal to noise ratios,
algorithms, boundary value problems, errors, least
squares method, maxima, phase deviation,  probability
theory
Keyword Text
Procedures for determining transmitter position are investigated for different
types of position.   It is shown that in many cases it is possible to pick out
the correct direction angles for  determining position by dividing the directional
rays into two groups.  The mean directional errors  are presented as a
function of direction angle error.  The distribution of directional errors, also
important for determining direction, are presented for various cases.  The
simulations show that  procedures permitting accurate determination of
position are possible, depending on the  characteristics peculiar to each
direction-finding task, such as the arrangement of direction-finders,  number of






Development of ARGOS platforms for tracking of basking sharks.
Cetorhinus maximus
Title Text
Priede, I. G.Author Text
ARGOS Users Conference: CNES Data Collection and Platform Location by
Satellite, pages 137-143, (See N85-24366 14-42), 1982.  Aberdeen University,
(Scotland).  Zootelemetry Research Lab.
Source Text
radio beacons, sharks, wildlife radiolocation,
fisheries, marine resources, plankton, resources
management, satellite networks
Keyword Text
An ARGOS system platform transmitter terminal was developed for tracking
basking sharks,  which feed on the same planktons as commercially
interesting fish.  The platform is water tight  to a depth of 400 m.  An antenna-
transmitter capsule capable of withstanding impact damage  from e.g., blows
from the shark's tail, was designed.  The unit floats with the top surface only
2 cm clear of the water to minimize buoyancy effects when the shark dives.
Tests show that  the location accuracy is 1 km.  It was not possible to attach






Use of the minimum spanning tree to design a data communications
network for the Federal  Communications Commission's direction
finding network
Title Text
Rice, R. W.Author Text
Conference:  IEEE Southeastcon '82, Destin, Florida, April 4-7, 1982.
Proceedings Published by IEEE, New York, NY, 1982.  Author's Association:
 Georgia Institute of Technology, Engineering Experiment Station, Atlanta,
Georgia
Source Text
data communication systems, radio direction-finding,
remote HF monitoring, minimum spanning tree, design,
data communications network, Federal  Communications
Commission's direction finding network, automated
direction finding, central  control facility, system
responsiveness, fault tolerance, least-cost
implementation
Keyword Text
Describes design work done by Georgia Tech's Engineering Experiment
Station for the Federal  Communications Commission (FCC).  The objective of
this design was to identify means to  implement an automated direction
finding (DF) capability which would permit a central control  facility to activate
two or more remote high frequency (HF) monitoring sites for the purpose of
taking  a DF "fix".  The major variable in the design process was the structure
of the communications  network.  The variability in the network structure
manifests itself in (1) service supported, (2) system  responsiveness, (3) fault
tolerance, and (4) cost.  The approach to the various network structures has
been to put into perspective the cost-performance relationship by defining a
reference structure, the  minimum spanning tree network, which defines the
least-cost implementation of a given network  capacity.  Variations on this
structure are then presented.  The variations offer some additional
advantages when compared with the reference structure, and the cost of this
additional feature may  be determined by comparison of the cost of the






Special research program 78 Satellite Geodesy of the Technical
University of  Munich:  Follow-up  reports of the partial projects.
Title Text
Schneider, M.Author Text
Final Report:  Bayerische Akademie der Wissenschaften, Munich (West
Germany) Deutsche, Geodaetische Commission.  Report SER-B-261, ISBN-3-
7696-8556-3, ISSN-0065-5317, 199 pages, 1982.
Source Text
geodesy, geodetic coordinates, satellite observation,
Doppler radar, mathematical models, radio  direction
finders, very long base interferometry
Keyword Text
Photographic and interferometric measurements, and astronomical-geodetic
measurements are  presented.  Doppler measurement campaign results are
discussed.  Models and methods for the  use of measurement results in







Monopulse secondary surveillance radar principles and performance of
a new generation SSR system
Title Text
Stevens, M. C.Author Text
Cossor Electronics Ltd., Harlow, UK. pages 208-14, IEE, London, UK, pages
xii+512, 1982.
Source Text
air-traffic control, radar systems, radio direction-
finding, monopulse secondary surveillance radar, SSR
signal formats, SSR system, ATC, monopulse direction
finding
Keyword Text
Secondary surveillance radar (SSR) is becoming increasingly important as an
ATC tool and due to  its many advantages over primary radar is becoming the
principal sensor.  The problems of poor  bearing accuracy encouraged the
consideration of the use of monopulse direction finding techniques.   It
provides a source of additional signal quality information which enables other






Highly sensitive optoelectronic target-aiming deviceTitle Text
Stiehl, H. U.Author Text
Das Elektron International, Vol. No. 2, pages 43-4, 1982.Source Text
optoelectronic devices, photo resistors, solar energy
concentrators, optoelectronic target-aiming device,
automatic direction finder, solar concentrators, photo
resistors,  differential amplifier, relay-operating
amplifiers, servo motors
Keyword Text
A brief description of an automatic direction finder for solar concentrators is
given, which is  distinguished by a simple construction, battery operation and
high sensitivity.  The opto-sensors are  photo-resistors, mounted in pairs
inside 200 mm long tubes of 15 mm dia to search in horizontal and  vertical
directions and arranged as elements in 2 bridge circuits, feeding via a
periodically keyed  switch a differential amplifier, followed by relay-operating
amplifiers and servo motors.  Diagrams  and response curves explain the
principle and action of the device, and a full circuit diagram is also







Dynamic Hartmann wavefront sensor in applicationsTitle Text
Tarabocchia, M., Holly, S.Author Text
Proceedings:  SPIE - The International Society for Optical Engineering, Vol.
343, pages 93-100, 1982.  Optics Department, Rockwell International,
Canoga Park, California.
Source Text
light interferometers, optical testing, dynamic
Hartmann wavefront sensor, wavefront deforming
characteristics, optical system, pencil beam of light,
isometric plots, angle of arrival
Keyword Text
Describes experimental results that were obtained by using a novel technique
reported by  Tarabocchia et al.  (see SPIE seminar on Optical Alignment,
Aug. 1980, San Diego).  This technique  is aimed at interrogating wavefront
deforming characteristics of an optical system under test by  injecting a
pencil beam of light (typically a diffraction limited, well collimated laser beam),
that is  translation scanned across the entrance aperture, and analyzing in
real time the transmitted or  reflected pencil beam.  The two most important
characteristics of the pencil beam that arrives at the  receiver; i.e. the angle of
arrival and intensity are both monitored simultaneously.  This data is
processed and displayed in a choice of formats.  The authors present
experimental results based on  this diagnostic technique.  The measured data
is shown in the form of isometric plots of the angle of  arrival.  These results










ARGOS Users' Conference: CNES Data Collection and Platform Location by
Satellite, 9 pages (See N85-24391 14-42),1982.  Toyo Communication
Equipment Co. Ltd., Mobile Radio Communication Division, Kawasa (Japan).
Source Text
buoys, ocean data acquisitions systems, satellite
networks, wildlife radiolocation, dolphins, ocean
currents, ocean temperature, satellite tracking
Keyword Text
A drifting buoy for the Kuroshio Current (Japan) survey; a drifting buoy for
deep sea  temperature measurement; and an ARGOS platform terminal






Electronic aids for small boatsTitle Text
Turner, R.Author Text
Journal:  National Electronics Review, Vol. 17, pages 55-9, 1982.  (ISSN 0305-
2257)
Source Text
radio navigation, velocity measurement, radio
navigation, electronic aids, small sailing boats, wind
velocity indicators, direction finding,  satellites for
navigation, yachts
Keyword Text
Discusses radio navigation, wind speed and direction indicators, direction






A four-element direction-finding antennaTitle Text
Weber, B. L., Leise, J. A.Author Text
National Oceanic and Atmospheric Administration, Boulder, Colorado. Wave
Propagation Lab. Report PB83-137877, NOAA-TM-ERL-WPL-99, NOAA-
82102701, 15 pages, 1982.
Source Text
antenna arrays, high frequencies, ocean data
acquisitions systems, radio direction finders, antenna
radiation patterns, azimuth, ocean currents, remote
sensing
Keyword Text
An HF direction-finding method is described which determines simultaneously
the azimuths of  two signals.  This method employs a four-element antenna
and provides coverage over 360  degrees.  It was used unsuccessfully in
seven oceanographic experiments to measure ocean surface  currents
remotely in a complex multi-signal environment.  The method is an integral






Automated direction finderTitle Text
Barratt, J.Author Text
Wireless World, Vol. 88, No. 1552, pages 57-60; January 1982.Source Text
computerised navigation, radio direction-finding,
automatic radio direction finder, magnetic bearing
Keyword Text
After briefly discussing the limitations of conventional direction finders this
article describes a fully  automatic radio direction finder which provides a






An integrated Omega-inertial navigation system (IONS in brief)Title Text
Blanco, J., Gibbs, G. J.Author Text
Navigation, Vol. 30, No. 117, pages 11-24; January 1982.  Sperry Flight
Systems, Phoenix, AZ.
Source Text
aerospace control, attitude control, computerised
navigation, inertial navigation, electrostatic antenna,
electromagnetic antenna, integrated Omega-inertial
navigation system, Sperry  strapdown Attitude & Heading
Reference System, AHRS, Canadian Marconi VLF/Omega
subsystem,  inertial navigation system, Omega software,
radiocompass direction-finding antenna coupler
Keyword Text
The system is based on integration of a Sperry strapdown Attitude & Heading
Reference System  (AHRS) with a Canadian Marconi VLF/Omega
subsystem.  Its initial and running costs and  accuracies are compared with
those of a conventional inertial navigation system.  The structures and
functions of the strapdown system and Omega and VLF receivers are
explained with the aid of block  diagrams.  A section is devoted to the Omega
software and the use of AHRS and Omega data in the  Omega and AHRS
programs respectively.  Brief particulars are given of a system of three ferrite-
core  electromagnetic (H field) antennas, an electrostatic (E field) antenna






A Method of Choosing Element Patterns in an Adaptive Array.Title Text
Compton, Jr, R. T.Author Text
Technical Report from:  ElectroScience Lab., Ohio State University,
Columbus, Ohio.   Report ESL-713603-4, 24 pages; January 1982.
Source Text
antenna arrays, adaptive systems, selection,
configurations, area coverage,  antenna  radiation
patterns, angle of arrival, signal to noise ratio,
algorithms, NTISDODXA
Keyword Text
A procedure for choosing element patterns in an adaptive array is described.
The method  is useful when the adaptive array must provide sector coverage,
i.e., when the desired  signal may arrive from anywhere within some sector of
space.  The procedure is to start  with an initial set of elements and then add
extra elements one at a time until suitable  performance is obtained. The
condition that must be satisfied by each new element to  obtain maximum






Analysis of the random errors of a complex measuring system, in
astronavigation
Title Text
Karakashev, V. A., Romanenko, S. G., Udalov, V. A., Iushchenko, V. I.Author Text
Priborostroenie, Vol. 25, pages 48-51, January 1982.  Author employed:
Leningradskii Institut Tochnoi Mekhaniki i Optiki, Leningrad, USSR
Source Text
astronavigation, complex systems, error analysis,
measuring instruments, navigation instruments,  random
errors, kinematic equations, position errors
Keyword Text
A method for the analysis of the random errors of an astronavigation system
is presented.   Kinematic error equations are obtained for the simulation of
horizon system coordinates,  correlation functions, and the variance of
system errors as a function of errors in the direction  finding of celestial






Impact of the propagation environment on space based radar designTitle Text
Knepp, D. L., Dana, R. A.Author Text
AIAA Technical Library:   20th Aerospace Sciences Meeting, Orlando, FL,




Electromagnetic signals which propagate through disturbed regions of the
ionosphere can  experience angular scattering which can cause appreciable
amplitude and phase scintillation and  angle-of-arrival fluctuations.  This paper
considers the performance of a space based radar (SBR)  subject to
degradation due to signal propagation through a highly disturbed ionospheric
channel.   Pertinent characteristics of the disturbed channel and the received
radar signal are described.  The  effects of propagation path are investigated
and the differences between monostatic and bistatic  operation are presented.
 Results are presented which show the effect of severe scintillation on the
target detection, clutter rejection and angular resolution performance of a
SBR.  It is shown that  these important radar functions can be seriously
degraded in a scintillation environment if  scintillation effects are not






ORIGINAL ISSLEDOVANIE NABLIUDAEMOSTI I VYDELENIE
ABLIUDAEMYKH  KOMPONENT NELINEINYKH AVTONOMNYKH SISTEM
Title Text
Kurkin, O. M., Latyshev, E. V., Sidorov, I. G.Author Text
Kosmicheskie Issledovaniia, Vol. 20, pages 48-54, January - February 1982.Source Text
dynamic control, nonlinear systems, observability
(systems), system identification, matrices
(mathematics), parameter identification, statics,
trajectory analysis
Keyword Text
A constructive solution is obtained for the local observability of a system in a
finite domain of  phase space.  Necessary and sufficient conditions of
observability in this domain are established.   In addition, a constructive
method is proposed for determining the observability of a parameter  in a
nonobservable system, as well as in a system for which sufficient conditions
of observability  are not satisfied.  Two examples are considered:  the







Comparative study of the cloud-to-ground lightning characteristics in
Florida and  Oklahoma thunderstorms.
Title Text
Maier, Michael W. and Krider, E. PhilipAuthor Text
Conference:  12th Conference on Severe Local Storms, San Antonio, Texas,
January 11-15, 1982.  Sponsored by American Meteorological Society,
Boston, Mass.  Published by American Meteorological Society, Boston,
Mass, pages 334-337, 1982.  Authors' Association:  Lightning Location &
Protection Inc, Tucson, Arizona.
Source Text
lightning, new quantitative observations, fundamental
time and space characteristics, three severe
thunderstorms, comparative data for 268 non-severe air-
mass thunderstorms, times and  locations of most cloud-
to-ground lightning flashes record, networks of
automatic  lightning direction finders, periodic
flashing rate maximum, storm duration, mean and








Simultaneous display in a severe storm of lightning ground strike
locations onto satellite  images and radar reflectivity patterns.
Title Text
Orville, R. E., Maier, M. W., Mosher, F. R., Wylie, D. P., Rust, W. D.Author Text
Conference:  12th Conference on Severe Local Storms, San Antonio, Texas,
January 11-15, 1982.  Sponsored by  American Meteorological Society,
Boston, Mass.  Published by American Meteorological Society, Boston,
Mass, pages 448-451, 1982.  Authors' Association:  State University of New
York at Albany, Department of Atmospheric Science, Albany, NY.
Source Text
lightning, magnetic direction finding system, detection
of lightning ground flashes, Severe  Environmental
Storms and Mesoscale Experiment (SESAME) 1979,
combination of  lightning and meteorological data,
simultaneous recording of data, positions of cloud-  to-
ground lightning, visible and infrared satellite
imagery and radar reflectivity pattern,  data
recordings of April 10, 1979, lightning locations







Display aid for microprocessors.  IITitle Text
Padmanabhan, K., Senthilnathan, A. P.Author Text
Wireless World, Vol. 88, No. 1552, pages 50-1; January 1982.Source Text
display instrumentation, automatic radio direction
finder, magnetic bearing
Keyword Text
For pt. I see ibid., vol. 87, no. 1550, p. 71 (1981).  Part one described a
display aid which enable 4  lines of sixteen characters to be shown on a
conventional 5 MHz oscilloscope.  The design uses a  6810 1K display
memory which can store 128 words, i.e. 8 lines of 16 characters.  The






A comparison between estimations of Fried's parameter r/sub O/
simultaneously obtained by  measurements of solar granulation contrast
and of the variance of angle-of-arrival fluctuations
Title Text
Ricort, G., Borgnino, J., Aime, C.Author Text
Solar Physics, Vol. 75, No. 1-2, pages 377-94; January 1982.  Dept.
d'Astrophys. de l'IMSP, Univ. de Nice, Nice, France.
Source Text
atmospheric optics, photosphere, visibility, Sun,
Fried's parameter, solar granulation contrast, angle-of-
arrival fluctuations, site testing, seeing
measurements, solar observations, turbulent energy,
oscillations
Keyword Text
Estimations of Fried's parameter r/sub O/ are performed simultaneously using
the same telescope,  from the observed solar granulation contrast and from
the variance of angle-of-arrival fluctuations.   The results are well correlated
and the mean ratio between the values for r/sub O/ obtained from the  two
methods is found to be equal to 1.4.  The sensitivity and accuracy of the
methods are discussed  in terms of their range of application (site testing,
seeing measurements during solar observations .  . .).  Temporal power
spectra of turbulent energy are computed and evidence of long period






A comparison between estimations of Fried's parameter r sub 0
simultaneously obtained by  measurements of solar granulation contrast
and of the variance of angle-of-arrival fluctuations
Title Text
Ricort, G., Borgnino, J., Aime, C.Author Text
Solar Physics, Vol. 75, pages 377-394, January 1982.  Author employed:
Nice, University; Nice, Observatoire, Nice, France
Source Text
astronomical telescopes, brightness distribution,
radiant flux density, solar granulation, atmospheric
attenuation, periodic variation, power spectra, site
selection, spectral resolution, systems  engineering,
temporal distribution
Keyword Text
Estimations of Fried's (1965) parameter r sub 0 are made simultaneously on
the basis of the  observed solar granulation contrast and the variance of angle-
of-arrival fluctuations.  The same  telescope is used for both methods.  The
results correlate well, the mean ratio of the values  obtained from the two
methods being 1.4.  The accuracy and sensitivity of the methods are
discussed in terms of their range of application (site testing, seeing
measurements during solar  observations).  Temporal power spectra of
turbulent energy are computed, and evidence of  long-period oscillations of






New receiving and direction finding equipment for short wavesTitle Text
Schieder, K.Author Text
Funkschau, Vol. No. 1, pages 75-7; 8 January 1982.Source Text
automatic test equipment, radio direction-finding,SW
direction finding equipment, 10 kHz to 30 MHz, E 1800,
microprocessor, automatic tester,  Telegon 8, VDU,
digital information
Keyword Text
Describes new Telefunken reception and direction-finding equipment, for 10
kHz to 30 MHz. The E 1800 has a microprocessor to facilitate operation.  It
also acts as an automatic tester. The Telegon  8 has a VDU showing the






Comparison Between the Surveillance Performances of the Air Traffic
Control Radar  Beacon System Mode of the Mode S and the Automated
Radar Terminal System.  NOTE Interim Report. Jun-Sep 80
Title Text
Swanseen, WilliamAuthor Text
Federal Aviation Administration Technical Center, Atlantic City, NJ.  Federal
Aviation Administration, Washington, DC.  Systems Research and
Development Service.  Report FAA/CT-81-29-FAA/RD-81-32, 24 pages;
January 1982.
Source Text
discrete address beacon systems, radar beacons, range
finding, direction finding, data reduction, automation,
performance (engineering), accuracy, altitude,
surveillance, radar  signals, detectors, azimuth,
reliability, S modes, ARTS (Automated Radar Terminal
System), DABS (Discrete Address Beacon  System), ATCRBS
(Air Traffic Control Radar Beacon System), NTISDODXA,
NTISDOTFAA
Keyword Text
A test and evaluation was conducted at the Federal Aviation Administration
Technical  Center to compare the surveillance performance and the range and
azimuth accuracy of  the Air Traffic Control Radar Beacon System (ATCRBS)
mode of the Mode S (formerly  the Discrete Address Beacon System
(DABS)) to that achieved with the existing  Automated Radar Terminal
System (ARTS) III. Targets of opportunity and  ATCRBS-equipped Technical
Center test aircraft were used in this evaluation.  The 5-foot  ATCRBS antenna
at the Technical Center Mode S terminal sensor was used to collect  data at
both the Made S and the ARTS III sensors.  Data reduction and analysis tools
 developed by the Technical Center were used to determine sensor
performance  characteristics and to highlight areas for further analysis. It was
concluded that the  ATCRBS mode of the Mode S sensor provided improved
blip scan ratio, Mode A code,  and altitude reliability performance when
compared to the ARTS III The Mode S sensor  also provided better range and






Navigational aids on-board the ConcordeTitle Text
Vicens, F.Author Text
Navigation (Paris), Vol. 30, pages 25-39, January 1982.Source Text
air navigation, Concorde aircraft, navigation aids,
onboard equipment, distance measuring  equipment,
flight optimization, inertial navigation, instrument
landing systems, meteorological  radar, radio
altimeters, radio direction finders, VHF omnirange
navigation
Keyword Text
The differences of navigational instrumentation on the Concorde from subsonic
aircraft due to  transonic and supersonic flight regimes are described.  Speed
classes at different heights are  defined for optimal flight operations, with each
minute of error from the most direct route causing  an extra 100 kg of fuel to
be consumed.  The Concorde is equipped with an inertial navigation  system
(INS), automatic direction finder, distance measuring equipment, VOR, and a
ground  warning system.  The INS gathers altitude information, guidance and
navigation data, and coupled  compass stabilization information with reference
to the magnetic pole.  The Air Data Computer  gathers aerodynamic and
meteorological information, including altitude and vertical airspeed, from
sensors mounted on the nose, and further guidance is aided by radio
compass readings (Automatic  Directional Finder) and two systems of radio






Definition of Seismic Signal Parameters by Particle-Motion Processing.Title Text
Von Seggern, D. H., Marshall, M. E.Author Text
Technical Report from:  Teledyne Geotech, Alexandria, VA. Seismic Data
Analysis Center.  VELA Seismological Center, Alexandria, VA., Report
SDAC-TR-81-19-VSC-TR-82-10, 99 pages; January 1982.
Source Text
seismic waves, earthquakes, underground explosions,
phase measurement, azimuth, angle  of arrival,
determination, particles, motion, signal processing, P
waves, LG waves, particle motion. LPN-AFTAC-
VT/0709/B/PMP, NTISDODXA,  NTISDODAF
Keyword Text
Theoretical and observed particle motion of P and Lg waves indicates that a
successful  definition of signal parameters can be made by particle-motion
algorithms.  Tests on  many Pn, Pg, and P phases recorded at OB2NV and
RKON reveal that back azimuths can  be estimated almost always to within +
or -20 deg at S/N 5 and quite often to this  precision at S/N 5. Incidence
angles are not sufficiently resolved to reliably discriminate  regional from
teleseismic P waves though. Lg waves recorded at these same stations
yielded better back azimuth estimates at equivalent S/N ratios than P waves.
The azimuth  estimates made by particle-motion processing showed no
deterioration with increasing  frequency to 10 Hz, provided S/N remained high.
An experiment using 3-component data  at ANMO, BOCO, and BCAO
resulted in only mild success for characterizing wave type  and measuring the
signal parameters with particle-motion processing; more complex  algorithms







Angle of Arrival Measurements for Two Unresolved Sources.   NOTE
Patent  Application
Title Text
Cantrell, Ben H., Gordon, William B., Trunk, Gerard V.Author Text
Patent:  Department of the Navy, Washington, DC.   Report PAT-APPL-6-347
676, 19 pages; February 1982.
Source Text
patent applications, radar tracking, direction finding,
range finding, angle of arrival, doppler radar, radar
beams, radar targets, antennas, FORTRAN, targets,
frequency,  measurement, program listings, parallel to
serial buffers, multiple targets, unresolved targets,
MLE  (maximum likelihood estimate), NTISGPN
Keyword Text
This document discloses a method of estimating the angles of arrival theta 1
and theta 2  of two closely spaced radar targets of which one target may be
the virtual image of the  other target. The targets are illuminated with a radar
beam of wavelength WL, and the  resulting echos from the targets are
received at three directive antennas whose apertures  are coplanar and whose
phase centers are collinear and spaced a distance D apart. The  received
echos are converted to complex numbers S1, S2 and S3 representing the
magnitude and phase of the respective echos received by the three directive
antennas. If  the plane of symmetry of the two targets is known, the value of a
parameter WD is  determined.  If the plane of symmetry of the two targets is
not known, the values of WD  and WB are determined by solving for WD and






Three-Element Antenna.   NOTE Patent ApplicationTitle Text
Carr, Alan R.Author Text
Patent:  Department of Commerce, Washington, DC.  Report PAT-APPL-6-
346 314, 13 pages; February 1982.
Source Text
direction finding antennas, patent applications,
steerable antennas, directional antennas,
omnidirectional antennas, NTISGPCOM
Keyword Text
A three-element directional/omnidirectional antenna adapted for. use in both
transmitting  and receiving modes. Crossed loop antennas are mounted on
top of a monopole whip  antenna and are electrically coupled thereto. Each of
the loop antennas consists of an  outer larger primary loop and an inner
secondary loop joined at its base to the primary  loop. Both the primary and
secondary loops are interrupted at their top ends opposite the  point where
they join the monopole antenna. A tuning capacitor is coupled between the
two halves of each of the primary loops, while a coaxial antenna feeds the two
secondary  loops. The coaxial cables feeding the secondary loops pass






Topside and ground ionosonde observations of a mid-latitude
scintillation region
Title Text
Hajkowicz, L. A.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 44, No. 2, pages 173-8;
February 1982.  Department of Physics, University of Queensland, St. Lucia,
Qld., Australia.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, scintillation, ionosphere, mid-latitude, F-
region, scintillation region, amplitude scintilations,
transmissions, VHF, spread-F, disturbance
Keyword Text
Ionospheric amplitude scintillations of transmissions in the VHF range from
orbiting satellites were  compared with topside and ground (bottomside)
ionograms of an inhomogeneous region in southern  mid-latitudes.  It is
evident that, for the event considered, there is a good spatial correlation
between  intense topside and bottomside spread-F and scintillations.  The
ionospheric disturbance pattern  appears to agree with a quasi-sinusoidal
model of frontal disturbances (derived from the  angle-of-arrival experiments) in






Angle of Arrival Meter.   NOTE Patent ApplicationTitle Text
Holl, Herbert B.Author Text
Patent:  Department of the Army, Washington, DC.  Report PAT-APPL-6-349
128, 15 pages; February 1982.
Source Text
patent applications, optical countermeasures, laser
target designators, angle of arrival, aspect angle,
locators, range finding, laser beams, illumination,
quadrants, threats, night  sights, interferometry,
corner reflectors, triangulation, transmitter, remote
detectors,  horizontal indicators, vertical indicators,
remote laser radiation, NTISGPA
Keyword Text
Apparatus is described for instantaneously measuring the horizontal and
vertical aspect  angles of radiation received from a remote laser transmitter. A
triangular corner reflector  serves as the receiver of radiation and detectors are
provided along the three edges of the  reflector. From the number of detectors
activated on each side of the reflector, the  direction of radiation  from UV to






Highly Parallel Modern Signal Processing.   NOTE Annual Progress
Report. 1 Mar 81-28  Feb 82
Title Text
Kung, Sun-YuanAuthor Text
Annual Report:  University of Southern California, Los Angeles. Department of
Electrical Engineering. 53 pages; February 1982.
Source Text
underwater acoustics, signal processing, parallel
processing, algorithms, computer  architecture,
spectrum analysis, wavefronts, arrays, image
processing, adaptive filters,  linear filtering,
direction finding, NTISDODXA
Keyword Text
This report describes our research activities under SRO project, performed by
University  of Southern California, Naval Ocean System Center, Hughes
Research Laboratories, Univ.   of Calif., San Diego, Stanford University and
Integrated Systems, Inc., for the period 1  March 1981 to 28 February 1982
with the Office of Naval Research.  This research  activities have focussed on
the VLSI signal processing theory and algorithms and the  development of
parallel computing architectures.  A solution in today's VLSI research
challenge lies in a cross-disciplinary research encompassing the areas of
mathematics,  algorithms, computers and applications.  To this end, this
report summarizes two parallel  major research tasks: (1) Signal processing
algorithm and theory -emphasizing spectral  analysis and its applications;







Mitigation of Angle of Arrival Jitter Effects for Site Defense Radar
Operation in a  Nuclear Dust Cloud Pedestal.
Title Text
Lauer, Carl J.Author Text
Technical Report from:  Mission Research Corp., Santa Barbara, CA.
Defense Nuclear Agency, Washington, DC. Shared Bibliographic Input;
Report MRC-N-493-DNA-TR-81-75-SBI-AD-E301 201, 34 pages; February
1982.
Source Text
angle of arrival, dust clouds, mitigation techniques,
site defense radar, NTISDODXA, NTISDODSD
Keyword Text
Angle of arrival fluctuations on radar signals can cause inaccuracies in target
location. This report examines pulse integration, frequency agility, antenna







A two-frequency radar for vehicle automatic lateral controlTitle Text
Mayhan, R. J., Bishel, R. A.Author Text
IEEE Transactions on Vehicular Technology, Vol. vt-31, No. 1, pages 32-9;
February 1982.  Department of Electrical Engineering, Ohio State University,
Columbus, Ohio.
Source Text
radar systems, radio direction-finding, two-frequency
radar, vehicle automatic lateral control, side-looking
radar, sidewall reflector, lateral  position, reflector
design, construction difficulties, radar system,
tracking errors
Keyword Text
The use of a side-looking radar in conjunction with a sidewall reflector is one
means of obtaining  lateral position information for use in vehicle automatic
lateral control.  The principle of operation  of a two-frequency radar for such
use is presented along with a discussion of the reflector design and
construction difficulties.  Some results of the full-scale testing of this radar
using two different types  of reflecting surfaces are included.  The performance
of this radar system is compared with that of  the highly accurate wire
follower.  In general, tracking errors on the order of twice those obtained  with
the wire follower were achieved.  It appears that with some redesign of the







Wide band model measurement of bearing error and blurring of Watson-
Watt direction finders near  strong electromagnetic scatterers
Title Text
Monich, G.Author Text
Frequenz, Vol. 36, No. 2, pages 34-8; February 1982.  Geschaftsbereich
Hochfrequenztech., AEG-Telefunken AG, Ulm, West Germany.
Source Text
electromagnetic interference, electromagnetic wave
scattering, loop antennas, Adcock antennas, wide band
model measurement, bearing error,  blurring, Watson-
Watt direction finders, strong electromagnetic
scatterers, loop-direction finding  antennas, standard
network analyzer, antenna models, swept frequency
Keyword Text
A method of measurement is described, permitting determination of bearing
errors of Adcock- and  loop-direction finding antennas of reduced size up to
approximately 3 GHz with a standard network  analyzer.  Mounting these
antenna models on models of automobiles, ships, airplanes etc. this  method
provides quickly precise information about those mobile direction finders.  The
method can  be applied to wide frequency bands by using swept frequency.
A chart for direct reading of bearing  error and blurring is presented.  It can be







Comparison between the arrival direction of auroral hiss and the
location of aurora observed at  Syowa Station
Title Text
Nishino, M., Tanaka, Y., Iwai, A., Kamada, T. , Hirasawa, T.Author Text
Journal:  National Institute of Polar Research, Memoirs, Special Issue , No.
22, pages 34-45, September 1982.   (ISSN 0386-0744)  (AIAA Technical
Library)
Authors' Association:  Nagoya University, Toyokawa, Japan and National
Institute of Polar Research, Tokyo, Japan
Source Text
auroras, direction finding, hiss, ionospheric
propagation, latitude, magnetic variations
Keyword Text
A comparison is made between the auroral hiss exit region in the ionosphere
and the location of  the aurora, on the basis of simultaneous observations of
the 5-8 kHz auroral hiss at Syowa and  Mizuho Stations, Antarctica.  The exit
regions of the narrow band hiss emissions which usually  occur a
geomagnetically quiet times are located at lower latitudes than the aurora
location which  appears to the geomagnetic south of Mizuho.  The exit
regions of the wide band hiss emissions,  which usually occur during
geomagnetically moderate disturbances, are located either in a  localized,
active region of aurora or at higher latitudes than the location of aurora which
appear  near the zenith or to the geomagnetic north of Syowa.  Two







Adaptive Array Behavior with Sinusoidal Envelope Modulated
Interference.
Title Text
Al-Ruwais, Abdulaziz S., Compton, Jr, R. T.Author Text
Technical Report from:  Ohio State University, ElectroScience Lab.,
Columbus, Ohio.  Report ESL-713603-5, 46 pages; March 1982.
Source Text
arrays, adaptive systems, interference, continuous
waves, probability, errors, modulation,  signals,
digital communications, angle of arrival, NTISDODXA
Keyword Text
The behavior of an LMS adaptive array with modulated interference is
described. An  interference signal with sinusoidal, double-sideband,
suppressed-carrier modulation is  assumed. It is shown that such interference
causes the array to modulate the desired signal  envelope but not its phase.
The amount of the desired signal modulation is determined as  a function of
signal arrival angles and powers and the modulation frequency of the
interference. Such interference also causes the array output  signal-to-
interference-plus-noise ratio (SINR) to vary with time. However, it is shown
that  when the desired signal is a digital communication signal, the averaged






Antenna beamwidth independence of measured rain attenuation on a 28-
GHz Earth-space path
Title Text
Arnold, H. W., Cox, D. C., Hoffman, H. H.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-30, No. 2, pages
165-7; March 1982.  Bell Labs. Inc., Holmdel, NJ.
Source Text
microwave antennas, microwave links, radiowave
propagation, rain, satellite links, tropospheric
electromagnetic wave propagation, microwave satellite
links, atmosphere, troposphere, radiowave propagation,
rain attenuation, 28 GHz,  Earth-space path, antenna
beamwidth, angle-of-arrival fluctuations
Keyword Text
Rain attenuation measured at 28 GHz on an Earth-space path is independent
of antenna beamwidth  for beamwidths as small as 0.1 degrees and for
attenuations up to 3O dB.  The measurements imply  that angle-of-arrival






Lower atmosphere and solar seeing:  an experiment of simultaneous
measurements of nearby  turbulence by thermal radiosondes by angle of
arrival statistics and image motion observation
Title Text
Borgnino, J., Ceppatelli, G., Ricort, G., Righini, A.Author Text
Astronomy and Astrophysics, Vol. 107, No. 2, Part 2, pages 333-7; March
1982.  University de Nice, Nice, France.
Source Text
astronomical observatories, astronomy and astrophysics,
atmospheric light propagation, atmospheric
temperature, atmospheric turbulence, troposphere,
astronomical observatory, atmospheric light
propagation, astronomical site testing, atmospheric
turbulence, Canary Islands, lower atmosphere,
troposphere, solar seeing, thermal radiosondes, angle
of arrival statistics, image motion observation, Roque
de Los Muchachos, San Miguel de la Palma,  Fried's
parameter, angle-of-arrival fluctuations, in situ
soundings, optical monitors
Keyword Text
The site "Roque de Los Muchachos" on the island of San Miguel de la Palma
has been tested using  optical and in situ measurements.  Estimations of
Fried's parameter r/sub O/ have been obtained from  the variance of the angle-
of-arrival fluctuations observed with a 10 cm telescope.  These optical  values
have been found in good agreement with the results obtained from in situ
soundings  performed up to an altitude of about 700 m.  r/sub O/ estimations
have also been deduced from image  motion measurements and a







Weather Radar Evaluation Report. AN/FPS-77(V), Blytheville AFB,
Arkansas, 16-24  November 1981.
Title Text
Cherrick, Giles M., Hayes, Richard B.Author Text
Final Report:  Facility Checking Squadron (1866th) (AFCS) Scott AFB, IL.
Report 81/66W-301, 20 pages; March 1982.
Source Text
meteorological radar, radar cross sections, range
finding, height finding, magnetrons, test  and
evaluation, direction finding, far field, solar
radiation, relocation, gain, Arkansas, AN/FPS-
77/Blytheville Air Force Base, PCF (Power Correction
Factor), NTISDODXA
Keyword Text
This report presents data collected 16-24 November 1981 to define the
capabilities and  limitations of the AN/FPS-77(V) facility at Blytheville AFB,
Arkansas.  It includes the  evaluation profile, analysis, and recommendations.
The data presented may be used as a  guide for anticipated equipment











Frequenz, Vol. 36, No. 3, pages 75-9; March 1982.  Standard Elektrik Lorenz
AG, Stuttgart, West Germany.
Source Text
antenna arrays, electromagnetic wave interference,
radiowave propagation, receiving antennas, system
identification, linear array aperture sampling,
multicomponent fields, direction finding,  multipath
environments, coherently interfering plane waves,
multiple coherent sources, linear system  model,
incidence, amplitudes, Prony's method, system order
Keyword Text
A method for the resolution of coherently interfering plane waves is described
which considerably  improves the direction finding accuracy in multipath
situations.  The method is based on a linear  array aperture-sampling.  The
effect of multiple coherent sources is described by a linear system  model,
where the system-parameters represent the unknown angles of incidence and
amplitudes of  the individual waves.  These unknown parameters are found by
means of a system-identification  procedure applying Prony's method to the
complex aperture sample values.  The system order, i.e.  the number of
waves incident at the receiving array may be found additionally by a minimum










Frequenz, Vol. 36, pages 75-79, March 1982.  Author employed:  Standard
Elektrik Lorenz AG, Stuttgart, West Germany.
Source Text
multipath transmission, radio direction finders, radio
frequency interference, system identification,
coherent radiation, incidence, linear arrays, plane
waves, Prony series, radio waves
Keyword Text
A method is presented for the resolution of coherently interfering plane waves,
which considerably  improves direction finding accuracy in multipath
environments.  The method gives the number,  angles of incidence, and the
relative strengths of the individual waves, and is based on a linear  array
aperture sampling.  A linear system model is used to describe the effect of
multiple coherent  sources, in which the system parameter represent the
unknown angles of incidence and amplitudes  of the individual waves.  A
system identification procedure is used to determine the unknown
parameters by applying Prony's (1795) method to complex aperture sample






Monochannel direction finding improves monopulse techniqueTitle Text
Klaus, D. E., Hollis, R. P.Author Text
Defense Electronics, Vol. 14, No. 3, pages 35-43; March 1982.  Watkins-
Johnson Co., San Jose, CA.
Source Text
radio direction-finding, signal processing, monopulse
direction finding, amplitude-interpolation DF
processing, monopulse technique,  processing multiple
channels, RF information, multiplexing, RF tuner,
signal components, IF
Keyword Text
A simple and effective method for processing multiple channels of RF
information has been  successfully developed.  The method utilizes
multiplexing of signals through a single RF tuner, then  subsequently






One Fin Orientation and Stabilization Device.   NOTE Patent ApplicationTitle Text
Kline, Roy WAuthor Text
Patent:  Department of the Army, Washington, DC.  Report PAT-APPL-6-358
946, 23 pages; March 1982.
Source Text
patent applications, fin stabilized ammunition,
submunition, trajectories, aerodynamic  stability,
spinning (motion), vertical orientation, velocity,
deceleration, descent, angle  of  arrival, tilt, anti-
armor ammunition, armor piercing ammunition,
cylindrical bodies, blunt  bodies, NTISGPA
Keyword Text
An orientation and stabilization device for a submunition is disclosed. A low
profile  cylindrical submunition body has a single fin attached thereto at an
asymmetrically  located position with respect to the central axis of the
cylindrical body.  The fin is tip  weighted in such a way that, when the
submunition falls through the air, a constant spin  and vertical velocity is
established, with the major axis of the cylindrical body disposed  at an angle










Final Report:  New Jersey Institute of Technology, Newark. Air Force Office of
Scientific Research, Bolling AFB, Washington DC. Report AFOSR-TR-83-
0267, 46 pages; March 1982.
Source Text
mathematical programming, algorithms, optimization,
nonlinear programming, strategy, synthesis, direction
finding, variables, computer aided design, minimax
technique,  structures, control systems, structural
synthesis, DFP (Direction Finding Problem), NTISDODXA,
NTISDODAF
Keyword Text
This report presents a general procedure for numerical design optimization
based on the  feasible direction finding problem (DFP) of Zoutendijk. The DFP
is reformulated herein  to allow treatment of multiple objective functions and
efficient treatment of equality and  inequality constraints.  This new DFP
formulation is combined with an adaptive move  strategy to produce a
Mathematical Programming (MP) algorithm applicable to a broad  class of
nonlinear MP problems with continuous variables including generalized mini-
max  problems occurring in control and structural system design. The







Application of dopplionograms and gonionograms to atmospheric
gravity wave disturbances in the  ionosphere
Title Text
Wright, J. W., Pitteway, M. L. V.Author Text
Journal of Geophysical Research, Vol. 87, No. A3, pages 1719-21; 1 March
1982.  Space Environmental Lab., NOAAA/ERL, Boulder, Colorado.
Source Text
atmospheric movements, F-region, ionosphere, F-region,
dopplionograms, gonionograms, gravity wave, ionosphere,
disturbance, semi-quantitative  model, plasma
perturbations
Keyword Text
A sequence of digital ionograms is processed by dopplionogram and
gonionogram methods.    Together,  these disclose a disturbance in the F
region which descends in altitude with time.  Two wavelike  periods of the
disturbance are evident.  The Doppler and angle-of-arrival behavior are
consistent with  a semi-quantitative model of the plasma perturbations caused






Determination of the vertical refraction from fluctuations of the angle of
arrival of a light beam
Title Text
Dement'ev, V. E.Author Text
Kvantovaya Elektronika, Moskva, Vol. 9, No. 4, pages 789-90.  Translation:
Soviet Journal of Quantum Electronics, Vol. 12, No. 4, pages 490-1; April
1982.
Source Text
atmospheric light propagation, atmospheric turbulence,
light refraction, optical variables measurement, light
beam angle of arrival fluctuations, fixed objects,
angle of vertical refraction, mean-integral  value,
mobile objects, atmospheric turbulence
Keyword Text
A method is proposed for the determination of the angle of vertical refraction
by measuring  fluctuations of the angle of arrival of a light beam.  The method
can be used to find the mean-integral  value of the vertical refraction angle in







OSIS extends intelligence coverage beyond radar horizonTitle Text
Gravely, S. L., Jr.Author Text
Defense Electronics, Vol. 14, No. 4, pages 69-70, 72, 74-6; April 1982.Source Text
military systems, radar systems, radio direction-
finding, radio direction finding system, radar,
computer enhancement, multiple sensor information,
Ocean  Surveillance Information System, OSIS, real
time, tracked, targeted
Keyword Text
By use of computer enhancement, multiple sensor information is presented
by the Ocean Surveillance  Information System (OSIS) in near real time.






Terrestrial myriametric radiation from the Earth's plasma pauseTitle Text
Jones, D.Author Text
Planetary and Space Science, Vol. 30, pages 399-410, April 1982.  Author
employed:  British Antarctic Survey ,Atmospheric Sciences Div., Cambridge,
England
Source Text
continuous radiation, equatorial atmosphere, plasma
diagnostics, plasma pause, terrestrial radiation,  cold
plasmas, electrostatics, GEOS 1 satellite, plasma
identity, radial distribution
Keyword Text
The radial plasma density profile at the equatorial plasma pause is
determined with terrestrial  myriametric radiation (TMR) data from GEOS 1 by
means of a method which uses the properties  of a radio window through
which the radiation propagates.  The remotely-sensed radial density  profile is
compared with that inferred from natural electrostatic emissions as the
spacecraft  approaches the equatorial source region.  While the TMR profile
appears to be that of the cold  plasma, non-equatorial emission features
beyond the plasma pause are governed by hot and cold  components, which
ray-tracing and polarization computations show may lead to erroneous source
 directions as a result of simplistic, spinning-dipole technique interpretation of
direction-finding  measurements.  Corrections can be applied to yield true






Local Leading Edge Damage from Hard Particle and Soft Body Impacts
(Task IVBJ.  NOTE Technical Report. Oct 77-Jun 80
Title Text
Bertke, R. SAuthor Text
Technical Report from:  General Electric Co., Cincinnati, Ohio.  Aircraft
Engine Business Group.  Air Force Wright Aeronautical Labs., Wright-
Patterson AFB, Ohio. Report UDR-TR-81-20-AFWAL-TR-82-2044, 106 pages;
May 1982.
Source Text
composite materials, fan blades, gas turbine blades,
impact tests, damage assessment, leading edges,
structural properties, mathematical models, tensile
stress, strain rate, loads  (forces), birds, gravel,
ice, particles, velocity, angle of arrival, matrix
materials, aluminum  alloys, boron alloys, stainless
steel, titanium, NTISDODXA, NTISDODAF
Keyword Text
This report describes a study to experimentally determine the leading edge
local response  of typical blade materials to impact loading and derive
analytical/empirical models of the  response. The three fan blade type
materials investigated were the J79 blade material of  403 stainless steel, the
F101 blade material of 8A1-1Mo-IV (8-1-1) titanium and the APSI  metal
matrix blade material of boron/aluminum.  The local leading edge damage
problem  was investigated on the three materials using glass beads, steel
spheres, granite pebbles,  ice, and artificial birds as the impactors. The
resulting specimen damage for each  impactor type and size was
characterized by identifying the damage mode and quantifying  the damage






Integrated Systems of Automatic Radio EquipmentTitle Text
Bobnev, M. P., Krivitskiy, B. Kh., Yarlykov, M. SAuthor Text
Foreign Technology Division, Wright-Patterson AFB, Ohio.  Report FTD-
ID(RS)T-0139-82, 416 pages; May 1982.
Source Text
radio navigation, aircraft, direction finding, position
finding, servomechanisms, translations, USSR, NTISDODXA
Keyword Text





Improvements to secondary radar for air traffic controlTitle Text
Bowes, R. C.Author Text
Journal of Navigation, Vol. 35, No. 2, pages 193-204; May 1982.  Royal
Signals & Radar Establishment, Malvern, UK.
Source Text
aircraft communication, radar systems, secondary radar,
air traffic control, monopulse direction-finding
Keyword Text
Secondary surveillance radar (SSR) has evolved from a need in the last war
for an identification  system between friend and foe.  SSR is a continuously
evolving system.  Currently the application  of monopulse direction-finding to
plot extraction offers an improvement in the quality of SSR data  for ATC
purposes.  In the longer term, Modes S offers further improvement plus a
unique data link  between the aircraft and ground or between aircraft.  This






Complete flexibility and realism in radar simulation (ATC training)Title Text
Buttars, C.Author Text
The Controller, Vol. 21, No. 2, pages 22-3; May 1982.Source Text
aerospace computing, air-traffic control,
communications computing, computer aided instruction,
radar displays, air traffic control training, radar
simulation
Keyword Text
IAL's simulator at Bailbrook College near Bath is based on the Interdata
Corporation's 8/l6E digital  computer and has considerable capacity for further
expansion.  Offering an exercise area of 1024 nm  sq with altitudes up to
100000 ft, it is possible for two students, sitting side by side, to control
situations representing stations on opposite sides of the world.  Alternatively,
the students can act as  area and approach controllers, operating within the
same system and handing over traffic to each  other.  There are three
intercom points at each radar display, and full controls are provided  including
SSR and rolling ball.  Cathode ray direction finding (CRDF) is displayed on
the plan  position indicator (PPI).  Three Aircraft Control Units are provided,






Results from the 19- and 28-GHz COMSTAR satellite propagation
experiments at Crawford Hill
Title Text
Cox, D. C., Arnold, H. W.Author Text
IEEE Proceedings:  Vol. 70, No. 5, pages 458-88; May 1982.  Bell Labs.,
Holmdel, NJ.
Source Text
clouds, ice, radio links, radiowave propagation, rain,
satellite links, tropospheric electromagnetic wave
propagation,19 GHz, 28 GHz, radiowaves interactions,
phase dispersion, SHF, GHz 0019, GHz 0028, COMSTAR
satellite propagation, ice particles, lower atmosphere,
Earth-space radio links, weather phenomena,  satellite
communications systems, rain attenuation, amplitude
dispersion, off-path rain-scatter  coupling, cloud
scintillation
Keyword Text
Strong interactions of radio waves with rain and ice particles in the lower
atmosphere significantly  affect the performance of Earth-space radio links
operating at frequencies above 10 GHz.  Because  of the uncertainties and
variabilities in the microstructures of weather phenomena, direct
measurements of the effects of rain and ice on radio propagation are needed
for the economic design  of reliable satellite communications systems.
Unique and comprehensive space-Earth propagation  measurements have
been made at Crawford Hill, New Jersey, using the 19- and 28-GHz beacons
on  the COMSTAR satellites.  This paper summarizes these measurements
of rain attenuation, rain and  ice depolarization, phase and amplitude
dispersion, off-path rain-scatter coupling, angle-of-arrival  variations, and cloud
scintillation.  These results provide empirical design data and will serve as
checks on theoretical models needed for predicting communication system








Watkins-Johnson Co, San Jose, California, CT Conference Proceedings -
International Defence Electronics Expo '82. CL Hanover, West Germany CD
1982 May 18-20, Cahners Exposition Group, Chicago, Ill, Published by
Interavia S. A., Geneva, Switzerland, pages 411-422, 1982.
Source Text
antennas, military applications, surveillance missions,








An Operational Comparison of Lightning Warning SystemsTitle Text
Johnson, R. L., Janota, D. E., and Hay, J. E.Author Text
Southwest Research Institute, San Antonio, TX,  Pittsburgh Research Center,




During the spring-summer of 1979, six lightning warning devices were
evaluated in a side-by-side comparison study at three test sites.  Stock
commercial devices were selected based upon distinct concepts of operation.
 The devices tested included a sferics counter, a corona point, a radioactive
probe, a field mill, an azimuth/range locator and a triangulation locator.  The
test sites were chosen to provide varied thunderstorm conditions:  1) San
Antonio, Texas (cold air advection), 2) Kennedy Space Center, Florida
(localized surface heating), and 3) Langmuir Laboratory, New Mexico
(orographic effects).  The evaluation parameters were advance warning time,
time to clear after hazard, alarm reliability, and false alarm and failure to alarm
probabilities.  The triangulation locator provided the best overall performance;







Analysis of the capabilities of bistatic radiolocation of planets using
cosmic radio sources
Title Text
Kucheriavenkov, A. I., Pavelev, A. G.Author Text
Radiotekhnika i Elektronika, Vol. 27, pages 914-920, May 1982.Source Text
bistatic reflectivity, lunar range finding, planetary
surfaces, radar echoes, radio sources (Astronomy),
interstellar masers, multistatic radar, signal
reflection, signal to noise ratios
Keyword Text
The possibility of using cosmic radio sources for studying the surface of the
moon and planets  is investigated.  It is shown that maser sources provide the
most efficient means of probing the  moon and receiving the reflected signal
on the earth.  Conditions are determined for using  extended radio sources for
bistatic radio location of planets.  It is shown that the detection and  ranging
of planets can be efficiently carried out by using extended radio sources,
provided that  reflected signals are relayed to the earth by stations located






Programmable filter technology for integrated communication,
navigation and identification  systems
Title Text
Panasik, C. M., Nawman, L. R.Author Text
Conference Proceedings: National Aerospace and Electronics, NAECON
1982, Dayton, Ohio, May 18-20, 1982.  Institute of Electrical and Electronics
Engineers, Inc., New York, Volume 3, (A83-11083 01-01)  pages 1074-1080.
1982. Author Panasik employed:  Texas Instruments, Inc., Dallas, Texas;
Author Nawman employed:   USAF, Wright Aeronautics Laboratories, Wright-
Patterson AFB, Ohio
Source Text
air navigation, electronic filters, IFF systems
(identification), signal processing, systems
integration, bandwidth, electrodes, field effect
transistors, gates (circuits), identifying, radio
direction finders, sound waves, surface waves,
transducers
Keyword Text
One of the most promising system design concepts to achieve cost-
effectiveness in future  integrated CNI equipments is that of programmable
filters because of their versatility and  wideband signal processing
capabilities.  This paper discusses the latest advances in surface  acoustic
wave programmable transversal filter (PTF) technology and how this
technology is being  developed to satisfy CNI system requirements.  Included
is a description of working breadboard  devices operating at 250 MHz center
frequency with 100 MHz of bandwidth.  Programmable tap  weight changes
over greater than 40 dB and at a 9MHz rate have been demonstrated.






Airborne warning systems for natural and aircraft-initiated lightningTitle Text
Parker, L. W., Kasemir, H. W.Author Text
IEEE Transactions on Electromagnetic Compatibility, Vol. EMC-24, Part 1,
pages 137-158, May 1982.  Author Parker employed:  Lee Parker, Inc.;
Author Kasemir employed:  Colorado Scientific Research Corp., Berthoud,
Colorado
Source Text
airborne equipment, aircraft hazards, aircraft safety,
electric fields, lightning, warning systems,
atmospherics, avoidance, flight conditions,
thunderstorms
Keyword Text
A need exists for reliable and inexpensive (light-weight) airborne lightning
warning and  avoidance systems.  In one application of such a system
warnings would be provided of distant  storms, enabling a pilot to avoid severe
weather.  In another application warnings of possible  imminent lightning
strikes would be given to the aircraft in electrified clouds.  Two general
classes of lightning warning systems are considered, including systems
providing distant warnings  and systems giving near-zone warnings.
Detectors providing near-range warnings are discussed.   These are
electrostatic-field detectors which can be useful for warning and avoidance of
lightning  strikes to the aircraft.  They warn of the presence of high electric
fields.  A description is also  given of detectors providing distant warnings.
Attention is given to RF sferics bearing detection  (direction-finding) by
magnetic loops, HF-VHF-UHF bearing detectors, optical bearing detectors,






Advanced HF DF system provides ranging by vertical triangulationTitle Text
Bennett, S. M., Jenkins, K. B.Author Text
Defense Electronics, Vol. 14, No. 6, pages 90-5; June 1982.Source Text
radio direction-finding, HF direction finding, remote
control
Keyword Text
The system's automatic features permit remotely controlled operations or use







A study of whistlers correlated with bursts of electron precipitation near
L=2
Title Text
Carpenter, D. L., Labelle, J. W.Author Text
Journal of Geophysical Research, Vol. 87, pages 4427-4434, June 1, 1982.
Authors employed:  Stanford University, Stanford, CA
Source Text
data correlation, electron precipitation, radio
transmission, signal distortion, very low frequencies,
whistlers, Antarctic regions, ionospheric disturbances,
magnetosphere, radio direction finders,  scintillation,
signal analysis, signal fading
Keyword Text
VLF broadband, analog chart, and DF data from Palmer Station, Antarctica,
recorded in 1978 and  1979 are used in investigating additional features of the
Trimpi process.  Emphasis is placed on  perturbations of the signals NSS
(21.4 kHz) and NLK (18.6 kHz) having arrival bearings at  Palmer of 352 deg
and 318 deg, respectively.  Case studies are performed on five days of high
activity.  In essence, all of the 93 events involved are found to exhibit a close
time correlation  between amplitude perturbation and received whistler.  In
some cases, only a fraction of the  observed whistlers appear to correlate with
fixed-frequency signal changes.  In one such case,  correlated whistlers are
found through DF analysis and frequency time pattern comparisons to
contain a component not present in most other whistlers.  Above a field
strength of 13  microvolts/m, the amplitude of this component is found to be
linearly related to NSS perturbation  amplitude, whereas for cases of less






Determining range area from location data.Title Text
Hough, NickAuthor Text
Biotelemetry and Patient Monitoring, Vol. 9, No.1, pages 10-17, June 1982.Source Text
biomedical engineering, living systems studies,
statistical methods, applications, direction finding
systems, free-ranging animals, wildlife tracking,
confidence ellipses, wildlife home ranges,  wildlife
behavior
Keyword Text
The paper consists of two parts.  The first part investigates if ellipses can be
used as  good indicators of the relative sizes of ranges determined from
locational data.  The  second part describes the effects of variations in inter-
sample interval on apparent range  area of a red fox (Vulpes vulpes),
determined by convex minimum area polygons and  confidence ellipses.
Ellipses were found to give a better estimation of relative areas  when data
samples vary in terms of sampling interval.  The first section confirms that






Computer-controlled Doppler direction finding systemTitle Text
Junge, V.Author Text
Funkschau, Vol. No. 13, pages 61-2; 25 June 1982.Source Text
communications computer control, Doppler effect, radio
direction-finding, telecontrol, ADAP 1 Doppler
direction finder, remote control, Z80 microprocessor,
telegraphic code, bearings,  bearing value
Keyword Text
Deals with the ADAP 1 Doppler direction finder.  The remote control of such a
system by means of  a single-board computer is described.  The control
system is based on a Z80 microprocessor and  includes a 2K EPROM, 1K
RAM and 8080 series I\O modules.  The direction finder is activated by  the
transmission of an a.f. pulse train, and the results of taking a series of
bearings are transmitted  back as a telegraphic code containing such
information as field strength, number of bearings taken,  and average bearing






Broadband crystal video front end for radar warning receiversTitle Text
Nicolai, C., Raffaelli, L., Rosati, R.Author Text
IEE Proceedings Communications, Radar and Signal Processing, Vol. 129,
No. 3, pages 133-7; June 1982.  Electronica SpA, Roma, Italy.
Source Text
military systems, radar applications, radar receivers,
radio direction-finding, radio navigation, crystal
video, front end, radar warning receivers, broadband
crystal video receiver, direction-finding,  frequency-
band-sorting, electromagnetic environment, internal
voltage regulator, RF test source
Keyword Text
Describes a broadband crystal video receiver, optimized for use in radar
warning receivers with a  direction-finding capability.  The system design and
the technologies adopted have been chosen to  obtain a small, light and
reliable line-replaceable unit that requires no particular adjustment to interface
 with other circuits.  The receiver features a frequency-band-sorting capability
to improve  performance in a dense electromagnetic environment and is
equipped with the important  complementary functions of an internal voltage










Conference:  5th European Conference on Electrotechnics - EUROCON '82,
Reliability in Electrical and Electronic Components and Systems,
Copenhagen, Den, June 14-18, 1982.  Sponsored by Convention of Natl Soc
of Electrical Engineers of Western Europe, IEEE, Region 8, Danish Soc of
Chemical, Civil, Electrical & Mechanical Engineers, Copenhagen, Den, Soc of
Engineers of Denmark, Den, Danish Electrotechnical Assoc, Copenhagen,
Den. Part 1, Published by North-Holland Publ Co, Amsterdam, Neth and New
York, NY.  Also Available from IEEE Service Center, Piscataway, NJ, (Cat No
82CH1774-9), pages 570-575, 1982.  Author's Association:  Cent of the
Federal Waterways & Shipping Authority, Koblenz, West Germany.
Source Text
navigation, reliability, navigational requirements,
visual and radio aids application, maintenance
problems,  transportation problems solution, Navaid







A new approach to overcome problems of rotary direction finderTitle Text
Ramesh, K.Author Text
Electro-Technology, Vol. 26, No. 2, pages 48-53; June 1982.  Electronics &
Radar Development Establishment, Bangalore, India.
Source Text
antenna arrays, radio direction-finding, wide band
antenna array, direction finding, single receiver,
response time, electronic switching, central mast,
continuous rotation
Keyword Text
Describes a new method of direction finding overcoming the setbacks of the
popular rotary direction  finder.  Making use of a single receiver, it caters for
all types of emissions with less response time  unlike the rotary type where
the signal is required to be present for a long time to get the bearing.   The
system uses the principle of electronic switching of an array of wide band
antennas positioned  radially around a central mast to simulate the
continuous rotation of a directional antenna as in the  case of rotary direction







GaAs FET amplifiers reach millimeter wavesTitle Text
Rosenberg, J. C., Policky, G. J., Osbrinke, N. K.Author Text
MicroWaves, Vol. 21, pages 67-69, 87, June 1982.  Authors employed:
Avantek, Inc., Santa Clara, California
Source Text
amplifier design, field effect transistors, gallium
arsenides, microwave amplifiers, millimeter waves,
transistor amplifiers, frequency response, Gunn diodes,
high gain, integrated circuits, low noise,  MTBF,
traveling wave tubes
Keyword Text
The introduction of a GaAs FET transistor amplifier capable of over 20-dB gain
at frequencies  in the range from 26.5 to 40 GHz promises to provide new
possibilities for system designers.  The  26.5-to-40-GHz GaAs FET amplifier
offers a new, compact alternative to bulky, expensive Gunn  diode amplifiers
with interstage broadband ferrite isolators or costly TWT amplifiers with
MTBFs  of only 5,000 to 10,000 hrs.  For currently produced GaAs FET
devices in the 18-to-26.5-GHz  range, the MTBF is 20,000 to 40,000 hrs.  The
reliability of GaAs is expected to show itself at  frequencies above 26.5 GHz.
The Gunn diode, TWT, and GaAs FET amplifiers are compared in  a table.
The 26.5-to-40-GHz amplifier presently under development is designed with
cascadable  MIC modules.  Low-noise 40 GHz GaAs FET amplifiers are
suitable as receiving preamplifiers  which can be directly mounted on







Multi-station VLF direction-finding measurements in eastern CanadaTitle Text
Strangeways, H. J., Rycroft, M. J., Jarvis, M. J.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 44, No. 6, pages 509-22;
June 1982.  Physics Department, University of Sheffield, Sheffield, UK.
Source Text
ionospheric electromagnetic wave propagation,
magnetospheric electromagnetic wave propagation,
whistlers, AD 1972 07 10, magnetosphere,
multicomponent, VLF, Canada, propagation, Earth-
ionosphere  waveguide, two-hop whistlers, exit-points
Keyword Text
The directions of propagation, in the Earth-ionosphere waveguide, of multi-
component two-hop  whistlers recorded on 10 July 1972 by four VLF
goniometer receivers in eastern Canada have been  determined.  Using the
bearings of these great circle paths, triangulation of several whistler  exit-
points has been accomplished.  The L-values of the whistler exit-points
determined by this  method are systematically lower than those expected
from their nose frequencies, by approximately  0.6.  Various explanations are
discussed for this effect.  The most satisfactory is that the whistler  waves
leave through the side of the ducts (in which they had propagated for most of
their path  through the magnetosphere) at an altitude of a few thousand







Amplitude/Phase Monopulse Receiver Comparison.  NOTE Letter Report.Title Text
Alimenti, R. J., Fox, D. P., Kenton, J.Author Text
Federal Aviation Administration Technical Center, Atlantic City, NJ.  Report
FAA-CT-82-100-82LR, 65 pages; July 1982.
Source Text
receivers, direction finding, amplitude, production,
accuracy, detectors, azimuth, monopulse receivers,
phase comparison, NTISDODXA
Keyword Text
The purpose of this test effort was to collect performance data on a phase and
an  amplitude type monopulse receiver that would provide a basis for
comparing the relative  tradeoffs of the two approaches. In particular, the
thrust of this effort was to evaluate the  azimuthal accuracies and the useable
beamwidths of each type of receiver. It is expected  that the results of the
testing conducted under this effort will form part of the basis for  assessing







Radar System for Reducing Angle Tracking Errors.  NOTE Patent
Application
Title Text
Champagne, E. B.Author Text
Patent:  Department of the Air Force, Washington, DC.  Report PAT-APPL-6-
401 164, 25 pages; July 1982.
Source Text
patent applications, radar antennas, monopole antennas,
antenna radiation patterns, radar  tracking, focal
planes, glint, quadrants, angle of arrival, signals,
detectors, errors, incoherence, detection, elevation,
angles, optical detectors, detectors, arrays, tracking,
 amplitude, radar ,angle noise, azimuth channel,
angular scintillations, feed horns, target glint,
hybrid  junctions, quadrant detectors, noncoherent
detection, errors signals, comparators, elevation
channel, NTISGPAF
Keyword Text
An array of detector elements located at the focal plane of an antenna system
can be used  to reduce or eliminate the influence of glint induced tracking
errors and increase the  field-of-view of angle-of-arrival detection systems. The
array at the focal plane is divided  into four quadrants. Each quadrant has its
own receive channel to detect the amplitude of  the signals focused on that
quadrant.  The resulting amplitude signals are compared in  pairs for
diagonally opposite quadrants to develop two error signals (i.e., elevation and







A Doppler DF systemTitle Text
Cunningham, D.Author Text
Radio & Electronics World, Vol. 1, No. 10, pages 21-7; July 1982.Source Text
radio direction-finding, Doppler, radio direction-
finding system
Keyword Text





Determination of the propagation direction of partially polarized
electromagnetic waves in a  homogeneous isotropic medium
Title Text
Gilchenok, M. IA., Kukes, I. S.Author Text
Radiotekhnika i Elektronika, Vol. 27, pages 1287-1290, July 1982.Source Text
electromagnetic wave transmission, isotropic media,
polarized electromagnetic radiation, radio  direction








A Survey of Ionospheric Models: A Preliminary Report on the
Development of an Ionospheric Model Thesaurus and Users Guide
Title Text
Goodman, J. M.Author Text
NRL Memorandum Report 4830, Naval Research Laboratory, Washington,
D.C., 13 July 1982.
Source Text
ionospheric models, ionospheric effects, radiowave
propagation, prediction, forecasting, assessment
Keyword Text
This manuscript constitutes an interim progress report on an effort begun in
early 1981 to compile a thesaurus and users guide for various ionospheric
models which are used to assist in analysis of the radiowave propagation
medium.  The current status of the effort is given and future plans are outlined.






Non-thermal continuum emissions associated with electron injections:
remote plasma pause sounding
Title Text
Gough, M. P.Author Text
Planetary and Space Science, Vol. 30, No. 7, pages 657-68; July 1982.
School of Math. & Physics Science, University of Sussex, Brighton, UK.
Source Text
atmospheric techniques, magnetosphere, energetic event,
nonthermal continuum emission, VLF, radiowave,
magnetosphere, electron  injections, plasma pause, loss-
cone distributions, midnight, growth, strong
electrostatic waves,  electromagnetic, geomagnetic
field strength
Keyword Text
Energetic electron injection events result in the arrival of loss-cone
distributions of electrons at  energies of a few keV close to the plasma pause
at local midnight.  These distributions favor the  growth of strong electrostatic
waves with some conversion to electromagnetic non-thermal  continuum
emissions near to the geomagnetic equator.  GEOS2 located at the
geostationary orbit  (L=6.6, 3.3 degrees South) has observed these
continuum emissions for a number of electron  injection events.  Their unique
frequency structure provides a measurement of the geomagnetic field
strength at the source and hence its radial position, while direction finding
measurements at GEOS2  complete the source location determination.
Measurements of source locations as a function of time  after the start of an
electron injection event, yield typical inwards motions of 1R/sub E/h/sup -1/.
In  this way the emissions provide a remote sensing of the plasma pause






Locating of a radiating source in space by time delay measurement and
its error  estimation
Title Text
Ling, F. G.Author Text
Chinese Journal of Space Sciences, Vol. 2, pages 251-259, July 1982.Source Text
position errors, radiation sources, remote sensing,
space observations (from Earth), time lag, time
measurement, antenna arrays, error analysis,
propagation velocity, radio direction finders, radio
transmission, range errors, range finding
Keyword Text





Processing of Digital Ionograms.  NOTE Technical DocumentTitle Text
Paul, A. K.Author Text
Naval Ocean Systems Center, San Diego, CA.  Report NOSC/TD-529, 40
pages; July 1982.
Source Text
ionograms, ionosondes, digital computers, mathematical
analysis, angle of arrival, doppler  systems, echoes,
ionospheric propagation, algorithms, high frequency,
solar flares, F  region, polarization, radar antennas,
echolocation, NTISDODXA
Keyword Text
More precise and more complete (amplitude and phase) information can be
obtained with  modern digital ionosondes.  This in turn stimulated the
development of new data  processing routines which can provide new and
better information about the ionosphere.   The mathematical principles of
computing angle of arrival (echo-location), Doppler  velocity, and more
accurate virtual heights; separating overlapping ordinary and  extraordinary
echos; estimating peak parameters; etc are described together with some





July - AugustMonth Text
HF direction finding by wave front testing in a fading signal environmentTitle Text
Rice, D. W.Author Text
Canada Radio Science, Vol. 17, No. 4, pages 827-36; July-August 1982.
Communications Research Center, Ottawa, Ontario.
Source Text
ionospheric electromagnetic wave propagation, radio
direction-finding, radiowave propagation, midlatitude
patch, ionospheres, phase deviation, HF direction
finding, wave front testing, fading  signal
environment, phase front nonlinearity, phase-measuring
array, amplitude probability densities,  Rayleigh law,
linear array, auroral-zone path
Keyword Text
Calculations are reported of the probability of observation of various degrees of
phase front  nonlinearity for two and three signals incident from different
directions upon a phase-measuring  array.  It is assumed that the signals
fade independently and that their amplitude probability densities  are
described by a Rayleigh law.  The measure of phase front nonlinearity
employed is the RMS  deviation from the best straight-line fit to the measured
phases along a linear array.  Experimental  measurements over a 911-km mid-
latitude path and a 2100-km auroral-zone path confirm the general  behavior






Initial Results from HF Propagation Studies During Solid ShieldTitle Text
Uffelman, D. R. and  Harnish, L. O.Author Text
NRL Memorandum Report 4849, Naval Research Laboratory,  Washington,
D.C., 30 July 1982.
Source Text
Real time-update, oblique sounding, frequency
management, high frequency propagation, prediction,
propagation assessment
Keyword Text
In May 1981, NRL personnel manned two receiver sites located at Norfolk,
Virginia and Ft. Bragg, North Carolina to obtain 24-hour a day coverage of
data available from an oblique sounder  network put into operation to support
the DoD Solid Shield exercises.  The resulting photographic data were scaled
to obtain the maximum useable frequency (MUF) vs time for each circuit
recorded.  One circuit was selected as a control path to provide an update to
a model which predicts the MUF.  Upon obtaining an update of this model
using the control path, the model was used to compute MUFs for other paths
for which data was available.  Under the geomagnetically disturbed conditions
which prevailed during Solid Shield, the update provided accuracies of about 1
MHZ RMS with a new update required about every three hours to maintain
this accuracy.  These results may have profound implications on the design
and ultimate operation of automated frequency management systems.






Angle of arrival considerations in microwave communications systemsTitle Text
Webster, A. R.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-30, No. 4, pages
800-2; July 1982.  Center for Radio Science, Faculty of Engineering Science,
University of Western Ontario, London, Ontario, Canada.
Source Text
electromagnetic wave refraction, microwave antennas,
microwave links, antenna decoupling, microwave links,
EM wave refraction, microwave communications systems,
single ray angle of arrival
Keyword Text
Considerations relating to the movement of the single ray angle of arrival in
the vertical plane on  terrestrial microwave systems are examined.  Antenna
decoupling problems can arise on long links  using high frequencies if too
large antennas are used.  An attempt is made to quantify the effects and






Complex radar methods of hail cloud structure, evolution dynamics and
microstructure
Title Text
Abshaev, M. T.Author Text
Symposium Proceedings:  Cloud dynamics, Hamburg, West Germany,
August 17-28, 1981. Tokyo, Terra Scientific Publishing Co.; Dordrecht, D.
Reidel Publishing, Co., pages 301-313 (A83-23951 09-47),1982.  Author
employed:  Vysokogornyi Geofizicheskii Institut, Nalchik, USSR
Source Text
clouds (Meteorology), hailstorms, meteorological radar,
micrometeorology, radar measurement,  radar echoes,
rocket sounding, vertical air currents, weather
modification
Keyword Text
Multiwave active and passive, coherent and incoherent radiolocation and
rocket sounding  techniques are assessed for the investigation of the
structure, evolution dynamics and  microstructure of hail clouds and of the
updrafts within them.  A classification of hail storm  processes in the North
Caucasus according to storm structure and evolution dynamics is given,
together with the results of hail storm process hail core investigations and a
consideration of the  regularities of hail formation process distribution in
space.  Recommendations are made for the  modification of hail storms in






Wave normal directions and wave distribution functions for ground-
based transmitter signals  observed on GEOS 1
Title Text
Lefeuvre, F., Parrot, M., Neubert, T.Author Text
Journal of Geophysical Research, Vol. 87, pages 6203-6217, August 1, 1982.
 Research supported by the Danish Space Board and Center National de la
Recherche Scientifique, 1982. Authors Lefeuvre and Parrot employed:  CNRS
and CNET, Center de Recherche en Physique de l'Environnement Terrestre et
Planetaire, Orleans, France;  Author Neubert employed:  Dansk
Rumforskningsinstitut, Lyngby, Denmark
Source Text
GEOS 1 satellite, ground stations, Omega navigation
system, radio direction finders, satellite
observation, whistlers, distribution functions, maximum
entropy method, parameter identification,  propagation
modes, radio reception, radio transmitters, signal
detection, wave functions
Keyword Text
Three different methods of determining the wave normal direction of whistler
mode waves are  applied to seven pulses emitted by the Omega Navigation
System transmitter in Norway and  received on the GEOS 1 satellite.  The
three methods are the cross product method, Means'  method, and the
maximum entropy method of determination of the wave distribution function.
The methods and their results are discussed in the context of the statistical
parameters of the  observed signals.  Some recommendations are made
concerning the best choice of method in given  situations.  The wave normals
are found to have angles about 130 degrees with the earth's  magnetic field
direction, pointing slightly eastward of the local magnetic meridian.  They






Monopulse Angle Estimation from Coherently Integrated Radar Signals.Title Text
Nicholls, Robert E.Author Text
Massachusetts Institute of Technology, Lexington. Lincoln Lab.  Electronic
Technical Report from:  Systems Division, Hanscom AFB, MA.  Report TR-
619-ESD-TR-82-077, 28 pages; August 1982.
Source Text
direction finding, radar equipment, ephemerides, radar
signals, estimates, angles, monopulse radar, DSR (Deep
Space Radar), millstone hill radar, maximum likelihood
estimators, coherent detection, NTISDODXA, NTISDODAF
Keyword Text
A maximum likelihood estimator is derived for monopulse radar signals which
have been  coherently integrated. Field data from the Millstone Hill radar is
reduced using the  estimator and the results are compared with known values






Performance of the Decca Navigator on landTitle Text
Powell, C.Author Text
Racal-Decca Navigator Ltd., Leatherhead, UK, IEE Proceedings F
Communications, Radar and Signal Processing, Vol. 129, No. 4, pages 241-
8; August 1982.
Source Text
error statistics, radio direction-finding, radio
systems, radio navigation, road vehicles, Decca
Navigator, hyperbolic radio aid, navigation,
performance, position sensor,  automatic vehicle
location, LF signals, land paths, phase errors,
reradiation
Keyword Text
After noting some characteristics of the Decca Navigator hyperbolic radio aid
to navigation, the paper  summarizes the performance of the system when
used on land (e.g. as a position sensor for automatic  vehicle location).
Reference is made to early theoretical and practical work on the variation of
the  phase of the LF signals with range, especially over land paths; on the
local effects of inhomogeneity  in such paths; and on phase errors caused by
reradiation of the signals from nearby tall objects.  A  note is included on the
character and magnitude of systematic of errors observed on land.  The
shortcomings of the conventional Decca position-fixing technique when used
close to high buildings  and overhead wires are indicated, and it is shown that
these can be largely resolved by employing  the composite "multi pulse" lane
identification transmissions as the primary means of fixing position.   The
results are depicted of position-fixing tests carried out on an airfield, on






HF Direction Finding by Wave Front Testing in a Fading Signal
Environment
Title Text
Rice, D. W.Author Text
Radio Science, vol. 17, no. 4, pp. 827-836, July-August 1982.Source Text
Keyword Text
Calculations are reported of the probability of observation of various degrees of
phase front nonlinearity, for two and three signals incident from different
directions upon a phase-measuring array.  It is assumed that the signals fade
independently and that their amplitude probability densities are described by
a Rayleigh law.  The measure of phase front nonlinearity employed is the
RMS deviation from the best straight-line fit to the measured phases along a
linear array.  The worst-case condition is that of equal average powers in the
incident signals.  When there are two such signals present, it is shown that
the probability is 0.5 that a single observation of the RMS phase deviation will
yield a result of 25 degrees or less.  When there are three equal-power
signals present, the corresponding probability is 0.2.  Experimental
measurements over a 911-km mid-latitude path and a 2100-km auroral-zone
path confirm the general behavior predicted by the theory.  The experimental
program included concurrent measurements using FMCW, CW, and single-
sideband signals from a controlled transmitter.  The range resolution
capability of the FMCW signals was utilized to provide direction-of-arrival
statistics on a mode-separated basis.  The standard deviation of the direction
of arrival varied from 0.3 degrees for E mode signals to 1.4 degrees for F2 high-
angle signals.  The CW and single-sideband signals were processed by
selecting only those phase fronts with RMS phase deviations of 10 degrees or
less.  For these, direction-of-arrival standard deviations were in the range 0.6
degree-0.9 degree with slightly smaller deviations being observed for the CW






Passive direction finding and signal locationTitle Text
Baron, A. R., Davis, K. P., Hofmann, C. P.Author Text
Microwave Journal, Vol. 25, No. 9, pages 59-76; September 1982.Source Text
military systems, radio direction-finding, passive
direction finding, multiple aircraft arrival time
difference, signal location, stationary ground  based
emitters, azimuth/elevation, triangulation
Keyword Text
Considers 3-types of passive location of stationary ground based emitters
from airborne platforms:   The azimuth/elevation (AZ/EL) location technique
which yields single pulse instantaneous emitter  location; conventional
triangulation; and multiple aircraft time difference of arrival (TDOA), an







Coupled-mode-theory approach to electromagnetic propagation through
a random medium
Title Text
Carnevale, M., Crosignani, B., di Porto, P.Author Text
Physical Review Letters, Vol. 49, No. 13, pages 916-18; 27 September 1982.
Fondazione Ugo Bordunoi, Istituto Superiore Poste e Telecommmunicazione,
Roma, Italy.
Source Text
electromagnetic wave propagation, EM wave propagation,
electromagnetic propagation, random  medium, coupled-
mode theory
Keyword Text
An approach to the study of electromagnetic wave propagation in a random
medium, based on  coupled-mode theory, is presented.  As an example of
the general formalism, the statistical  distribution of the angle of arrival and







Multimode planar spiral for DF applicationsTitle Text
Connell, D. D., Lamberty, B. J.Author Text
Symposium Proceedings:  Antenna Applications, Monticello, IL, September
23-25, 1981. Urbana, IL, University of Illinois, 15 pages (A83-35076 15-32),
1982.  Research supported by the Boeing Aerospace Co., 1982.  Authors
employed: Boeing Aerospace Co., Seattle, WA
Source Text
antenna design, antenna radiation patterns, direction
finding, electrical impedance, log spiral antennas,
method of moments, angular distribution, design
analysis, radio direction finders, signal  measurement
Keyword Text
It is pointed out that the several modes available in multi arm log-spiral
antennas can be useful in  wide-angle direction-finding applications.  The
research undertaken in connection with the present  investigation was
conducted because the available data base on multi arm spirals is sparse.
The  computations presented were performed by using the Wirant computer
code.  Wirant is a  moment-method code which uses constant-current basis
functions with point marching.  Input  impedance and radiation patterns have
been computed and compared to measured data for a 6-arm  planar spiral
antenna.  The discussed study showed that the Wirant moments code can be







Phased arrays for ECM applicationsTitle Text
Dardash, I.Author Text
Microwave Journal, Vol. 25, pages 81, 82, 84 (4 ff), September 1982.  Author
employed:  Sedco Systems, Inc., Melville, NY
Source Text
antenna design, electronic countermeasures, phased
arrays, radio direction finders, amplifier design,
polarization characteristics, radio interferometers,
radio receivers, radio transmitters
Keyword Text
Current ECM applications of phased array antennas are reviewed with
reference to both receiver  and transmitter systems.  With reference to receive
phase array configurations, three different  receiver subsystems are
discussed:  an instantaneous DF multibeam subsystem, a monopulse DF
array subsystem, and an interferometer subsystem.  Transmit configurations
discussed include a  phased array with coherent amplifiers used to generate
very high ERP.  Consideration is also  given to new polarization techniques






DAS - an improved DME-system for international aviationTitle Text
Eckert, K. D., Ecklundt, H.Author Text
Nachrichtentechnische Zeitschrift, Vol. 35, No. 9, pages 578-81; September
1982.
Source Text
radio direction-finding, radio navigation,
International Civil Aviation Authority, ICAO, microwave
landing system, MLS, instrument landing  system, ILS,
TRSB, time reference scanning beam, DAS, DME controlled
azimuth system, distance  measuring equipment, DME/P
transponder, DAS flight instrument, DAS direction finder
Keyword Text
In 1978 the International Civil Aviation Authority (ICAO) organized a
competition for the  development of a microwave landing system, MLS, as a
follow-up to the widely used instrument  landing system, ILS, with the
decision for the US-suggestion TRSB (time reference scanning beam)  its
result.  The authors discuss the requirements of the development of the DAS
(DME controlled  azimuth system), DME being the distance measuring
equipment.  The DME/P transponder, the DAS  flight instrument and the DAS
direction finder are described in some detail, and then efficiency






Bandpass Filter Formed by Serial Gratings Operating in a Wood's
Anomaly Region. NOTE Patent Application
Title Text
Peterson, Phillip R.Author Text
Patent:  Department of the Air Force, Washington, DC. Report PAT-APPL-6-
431 865, 14 pages; September 1982.
Source Text
patent applications, bandpass filters, infrared
equipment, gratings (spectra), angle of  arrival, far
infrared radiation, polarization, light, sequences,
anomalies, output, regions, reflection, inventions
,NTISGPAF
Keyword Text
The present invention provides a bandpass filter formed by serially-arranged
reflection  gratings operating in a Woods anomaly region which is designed to
satisfy the  aforementioned needs. The device of the present invention uses a
series of reflection  gratings all operating in the vicinity of Wood's anomaly
such that after an incident beam  of light, composed of many wavelengths,
traverses the serial gratings the output beam is  composed of fewer
wavelengths. Thus, this device acts as a bandpass filter operating in  a
Woods anomaly region.  Accordingly, the present invention is directed to a
band-pass  filter comprising a plurality of reflection gratings, with the gratings
operating in a Woods  anomaly region and being arranged in serial
relationship such that the output of a given  one of said gratings is the direct
input to the next succeeding one of the gratings. More  particularly, the
gratings are serially arranged in two substantially parallel rows with the
gratings in the first row offset laterally from the gratings in the second row.







Militarized array processor builds on commercial design experienceTitle Text
Swenson, J.Author Text
Military Electronics/Countermeasures, Vol. 8, No. 9, pages 34-7; September
1982.  Sanders Associates Inc., Nashua, NH.
Source Text
computerised signal processing, military computing,
tactical radio direction finding, EW applications,
Sanders Associates, AP-400M, AP-400 array  processor,
Analogic, host computer, pipeline arithmetic unit
Keyword Text
For EW applications a military version of a commercial array processor was
developed by Sanders  Associates.  The AP-400M is a fully militarized
implementation of the commercial AP-400 array  processor produced by
Analogic.  The AP-400 is designed to function as a peripheral device of a host







Estimation of Frequencies of Multiple Sinusoids: Making Linear
Prediction Perform Like Maximum Likelihood
Title Text
Tufts, Donald W. and Kumaresan, RamdasAuthor Text
Proc. I.E.E.E., vol. 70, no. 9, pp. 975-990, ISSN 0018-9219, September 1982.Source Text
Keyword Text
The frequency-estimation performance of the forward-backward linear
prediction (FBLP) method of Nuttall/Ulrych and Clayton, is significantly
improved for short data records and low signal-to-noise ratio (SNR) by using
information about the rank M  of the signal correlation matrix.  A source for
the improvement is an implied replacement of the usual estimated correlation
matrix by a least squares approximation matrix having the lower rank M.  A
second, related cause for the improvement is an increase in the order  of the
prediction filter  beyond conventional limits.  Computationally, the
recommended signal processing is the same as for the FBLP method, except
that the vector of prediction coefficients is formed from a linear combination of
the M  principal eigenvectors of the estimated correlation matrix.
Alternatively, singular value decomposition can be used in the
implementation.  In one special case, which we call the Kumaresan-Prony
(KP) case, the new prediction coefficients can be calculated in a very simple
way.  Philosophically, the improvement can be considered to result from a
preliminary estimation of the explainable, predictable components of the data,
rather than attempting to explain all of the observed data by linear prediction.






Microprocessor controlled radio navigation aids for civil aviationTitle Text
Vogel, H., Kleiber, H.Author Text
Nachrichtentechnische Zeitschrift, Vol. 35, No. 9, pages 572-6; September
1982.
Source Text
air traffic computer control, communications computer
control, radio direction-finding,  radio navigation,
digital storage, microprocessor controlled radio
navigation aids, civil aviation, Standard-Navigation
systems, VOR, Doppler-VOR, ILS, computerised control,
signal generation, monitor signals, System  4000,
antenna system
Keyword Text
An increase in efficiency and economy (improved maintenance) is made
possible in the  Standard-Navigation systems VOR, Doppler-VOR and ILS
using modern technology, e.g.   computerised control, signal generation using
stored digital values, and evaluation of monitor signals  using computers.
This is realized in the System 4000, a device generation which bridges the
time  span until the new Navigation system is produced.  The authors discuss
first the technology of VOR  and ILS, and then calculate the fundamental
operational methods of the System 4000.  Construction  of the transmitter is
discussed followed by a description of the antenna system.  Finally, the
authors  comment on how there is a long way to go before the System 4000






A note on utilizing far-field phase informationTitle Text
Winter, C. F.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-30, No. 5, pages
1008-10; September 1982.  Radar Systems Lab., Raytheon Co., Wayland,
MA.
Source Text
antenna arrays, antenna radiation patterns, antenna
theory, far-field phase information, antenna pattern,
angle-of-arrival estimation, phase difference response,
 linear array antenna
Keyword Text
The far-field phase information available from an antenna pattern is described
in most system  applications.  Making use of such information for an angle-of-
arrival estimation application across  a relatively wide region of space is
discussed in this note.  The far-field phase difference response  from two
simultaneous shaped beam receive patterns generated by a linear array







An algorithm for solving linearly constrained minimax problemsTitle Text
Bazaraa, M. S., Goode, J. J.Author Text
European Journal of Operational Research, Vol. 11, No. 2, pages 158-66;
October 1982.  School of Industrial & Systems Engineering, Georgia Institute
of Technology, Atlanta, Georgia.
Source Text
iterative methods, minimax techniques, quadratic
programming, minimax problem, polyhedral set, linear
inequalities, iteration, quadratic programming, Kuhn-
Tucker  solution, exact penalty function, nonlinear
programming
Keyword Text
Proposes an algorithm for solving a minimax problem over a polyhedral set
defined in terms of a  system of linear inequalities.  At each iteration a
direction is found by solving a quadratic  programming problem and then a
suitable step size along that direction is taken through an extension  of
Armijo's approximate line search technique.  It is shown that each
accumulation point is a  Kuhn-Tucker solution and a condition is given that
guarantees convergence of the whole sequence  of iterations.  Through the
use of an exact penalty function, the algorithm can be used for solving
constrained nonlinear programming.  In this case, the algorithm resembles







Broad band ESM/ECM antenna with 360 degrees multibeam coverage.Title Text
Cassel, K. E.Author Text
Conference:  Military Microwaves '82, London, Engl, October 20-22, 1982.
Sponsored by EUREL - Convention of Natl Soc of Electrical Engineers of
Western Europ, IEE, London, Engl, IERE, London, Engl, IEEE, Microwave
Theory & Techniques Soc, New, York, NY, IEEE, Aerospace & Electronic
Systems Soc, New York, NY, European Microwave Conference, Management
Committee.  Conference Proceedings Published by Microwave Exhibitions, &
Publ Ltd, Tunbridge Wells, Kent, England, pages 512-518, 1982.  Authors'
Association:  Philips Elektronikindustrier AB, Jarfalla, Swed.
Source Text
cylindrical antennas, directional patterns, broadband
antennas, ESM/ECM, multibeam coverage, cylindrical lens








High gain multibeams antenna for broad monopulse direction finding
system.
Title Text
Evangelisti, R. and Nicolai, C.Author Text
Conference:  Military Microwaves '82, London, Engl, October 20-22, 1982.
Sponsored by EUREL - Convention of Natl Soc of Electrical Engineers of
Western Europ, IEE, London, Engl, IERE, London, Engl, IEEE, Microwave
Theory & Techniques Soc, New, York, NY, IEEE, Aerospace & Electronic
Systems Soc, New York, NY, European Microwave Conference, Management
Committee, Military Microwaves.  Conference Proceedings Published by
Microwave Exhibitions, & Publ Ltd, Tunbridge Wells, Kent, England, pages
325-330, 1982.  Authors' Association:  Electronica SpA, Rome, Italy.
Source Text
radio direction finding, antennas, direction finding,
broadband monopulse system, multibeams, high gain,







Antenna system for phase comparison direction finder.Title Text
Evangelisti, R., Neri, P., Nicolai, C., Panariello, G.Author Text
Conference:  Military Microwaves '82, London, Engl, October 20-22, 1982.
Sponsored by EUREL - Convention of Natl Soc of Electrical Engineers of
Western Europ, IEE, London, Engl, IERE, London, Engl, IEEE, Microwave
Theory & Techniques Soc, New, York, NY, IEEE, Aerospace & Electronic
Systems Soc, New York, NY, European Microwave Conference, Management
Committee, Military Microwaves.  Conference Proceedings Published by
Microwave Exhibitions, & Publ Ltd, Tunbridge Wells, Kent, England, pages
519-524, 1982.  Authors' Association:  Electtronica SpA, Rome, Italy.
Source Text
radio direction finding, antennas, direction finders,








Terrestrial refraction and vertical temperature gradientTitle Text
Mavridis, L. N.Author Text
Proceedings:  6th European Regional Meeting in Astronomy, Sun and
Planetary System; Dubrovnik, Yugoslavia, October 19-23, 1981. Dordrecht, D.
Reidel Publishing, Co., pages 519-522 (A82-4774O 24-89), 1982.  Author
employed:  Salonika, University, Salonika, Greece
Source Text
annual variations, atmospheric refraction, atmospheric
temperature, diurnal variations, temperature
gradients, atmospheric attenuation, atmospheric models,
Earth atmosphere, geodetic surveys, light
transmission, meteorological parameters, variance
(statistics)
Keyword Text
An assessment of the techniques and accuracy of current observations of
coefficient of terrestrial  refraction, including it diurnal and seasonal variations,
is presented.  One methodology has  employed 1924 measurements of
vertical angles between two geodetic stations with either  one-way or line
refraction techniques.  The stations were 15 km apart and at heights of 177
and  361 m.  Additional data has been gathered from adjustments of
trigonometric leveling traverses  with vertical angle capability, using stations 4
km apart.  Another network featured lines of 4-23  km, with measurements
repeated 12-60 hours sequentially.  Mention is also given to measuring  light
attenuation and evaluation of the vertical refraction angle from the variance of
the angle of  arrival - fluctuations.  Formulas for modeling the vertical






Diffraction Analysis of Dielectric Surface-Relief GratingsTitle Text
Moharam, M. G., Gaylord, T. K.Author Text
Georgia Institute of Technology, Atlanta. School of Electrical Engineering,
Army Research Office, Research Triangle Park, NC. Report ARO-17962.35-
EL, 9 pages; October 1982.
Source Text
gratings (spectra),  dielectrics, surface properties,
substrates, angle of arrival, sine waves,  square
waves, sawtooth waveforms, triangles, grooving,
reprints, NTISDODXR, NTISDODA
Keyword Text





Characteristics of the cross-polarized radiation from dielectric radio
lenses
Title Text
Narbut, V. P., Golod, A. P.Author Text
Radiotekhnika, Vol. 37, No. 10, pages 70-4.  Translation:
Telecommunications and Radio Engineering, Part 2 (Radio Engineering), Vol.
37, No. 10, pages 106-9; October 1982.
Source Text
antenna radiation patterns, dielectric-loaded antennas,
lens antennas, cross-polarized radiation, dielectric,
lens antenna, convexoplane, hyperbolic, concavo-convex,
 elliptical, planoconvex
Keyword Text
At the present time there is practically no information available on cross-
polarized radiation from lens  antenna, and it is very important to know the
characteristics of such radiation in order to design  direction-finding and
polarimetric radio-electronic systems.  One of the best known varieties of
optical antennas is the focusing dielectric lens antenna (DLA) and the three
lens structures that have  been investigated in greatest detail are the
convexoplane or hyperbolic lens (type I), the  concavo-convex or elliptical lens
(type II), and the planoconvex lens (type III).  The authors  theoretically
investigate the vector diagrams of axially symmetrical DLA for two types (I






Testing Airborne Navigation Equipment: Guidelines and procedures tell
how to organize  and conduct tests of airborne navigation equipment.
NOTE NTIS Tech Note
Title Text
no authorAuthor Text
Technical Note:  Army Materiel Development and Readiness Command,
Alexandria, VA. Department of the Army, Washington, DC. 1 pages; October
1982.
Source Text
navigation, avionics, NTN/B-NTISNTNDKeyword Text
This citation summarizes a one-page announcement of technology available
for utilization.   The guidelines and procedures cover navigation equipment as
automatic direction finders  (ADFs), VHF omnirange receivers (VOR's)
heading-reference systems, distance-measuring  equipment (DME), station
keeping, position fixing, and weather radar... FOR  ADDITIONAL
INFORMATION: Detailed information about the technology described  may be
obtained by ordering the NTIS report, order number:  AD-A097115, price code:






The system of direction finding on whistlersTitle Text
Ota, K., Eguchi, H.Author Text
Memoirs Chubu Institute of Technology, Vol. 18A, pages 71-8; October 1982.
Department of Electronic Engineering, Chubu Institute of Technology,
Nagoya, Japan.
Source Text
communications computer control, phase-locked loops,
radio direction-finding, whistlers, direction finding,
whistlers, PLL, A/D converter, microcomputer, automatic
observation, Yamaoka
Keyword Text
A new method for direction finding on whistlers using the PLL, A/D converter
and microcomputer  has been developed.  The advantages of using this
method are as follows:  1) High accuracy  numerical data of whistler waves
are stored continuously in 56K byte memories.  2) It is only  necessary to
enlarge memories for prolongation of observation.  3) Economical observation
without  a data recorder is established.  The automatic observation of







The accuracy of angular-coordinate measurements with a discretely
scanned antenna beam
Title Text
Popov, D. I.Author Text
Radiotekhnika, Vol. 37, No. 10, pages 24-6.  Translation:
Telecommunications and Radio Engineering, Part 2 (Radio Engineering), Vol.
37, No. 10, pages 64-6; October 1982.
Source Text
antenna theory, radio direction-finding, angular-
coordinate measurements, discretely scanned antenna
beam, diffraction finding, measurement  accuracy
Keyword Text
One of the fundamental methods of diffraction finding is to scan the antenna
beam in one plane.  The  two possible versions are linear scanning and
discrete scanning of the antenna beam.  Estimates the  measurement
accuracy for discrete scanning and a coherent signal and compares this






Accuracy of the measurement of the angular coordinate in the case of
discrete antenna-beam  scanning
Title Text
Popov, D. I.Author Text
Radiotekhnika, pages 24-26, October 1982.Source Text
antennas, coordinates, scanning, accuracy, angular
distribution, beams (radiation), partial differential
equations
Keyword Text
The paper assesses the accuracy of angular-coordinate measurement in
systems of angular  direction finding in the case of discrete beam scanning
and coherent signals, and compares this  accuracy with that achieved in the
case of linear beam scanning.  It is shown that a higher  accuracy of angular-
coordinate measurement can be achieved in the case of discrete beam
scanning than in the case of linear beam scanning for the same rate of scan






Car navigation:  electronic pilotsTitle Text
Radke, G. L.Author Text
Funkschau, Vol. No. 22, pages 99-102; 24 October 1982.Source Text
automobiles, radio direction-finding, radionavigation,
navigation, electronic pilots, W. Germany, routing,
compact disc, touch-screen, IR beacons, magnetic
direction finder
Keyword Text
A survey of the state of the art, covering systems which have reached the trial
stage and might  become a commercial preposition in W. Germany in the
near future.  The "City Pilot" of VDO is  already available.  It has a board
computer which accepts routing instructions via a light pen run over  specially
prepared town maps (at present only Frankfurt) and instructs the driver by
means of a  display.  An alternative use, not restricted to such maps, is to
navigate in the "old" sense, i.e. with  ruler plotting any map and to key-in
coordinates.  The accuracy is quoted as 3 to 6%.  More  ambitious and
precise will be the "Eva" of Blaupunkt and "Carin" of Philips; both carry a
large  geographical memory on a compact disc and produce instructions on a
display.  The Philips system  will use a touch-screen.  A completely different
approach is chosen by the "Ali-Scout", developed  by Siemens and
Blaupunkt.  It relies on IR beacons, installed at strategic crossroads,
communicating  with IR equipment in cars, which also carry a magnetic
direction finder.  "Ali-Scout" should be  cheaper to install than the original
"Ali" which required buried loops under road surface.  It is  intended to fit the





November - DecemberMonth Text
Digital processors for analog signals - a new trend in microcircuit
technology
Title Text
Arutyunov, P. A., Dshkhunyan, V. L., Emel'yanenko, V. A.Author Text
Moscow Institute of Electronic Machine Construction, Moscow, USSR.
Mikroelektronika, Vol. 11, No. 6, pages 520-38.  Translation:
Soviet Microelectronics, Vol. 11, No. 6, pages 275-90; November-December
1982.
Source Text
computerised signal processing, microprocessor chips,
trend, microcircuit technology
Keyword Text
Digital processors for analog signals (DPACc) can be regarded as a new
element base for  constructing digital signal processing structures.  The
possibilities for microelectronic technology  connected with one-chip
realizations of microcomputers allow one to regard DPACs as a new trend  in
integrated technology.  Today's DPACs can find broad use in measurement
technology,  communications, radiolocation and hydrolocation, cosmic
systems, control of manufacturing  processes, and a number of other areas
where the use of DPACs allows one, in full measure, to solve  problems in
complex microminiaturization of radio electronic equipment.  However, in this
direction  one needs still more power for setting up theoretical and structural
investigations, which would  ensure the needed requirements for the technical







The Role of the Propagation Environment in HF Electronic  WarfareTitle Text
Goodman, J. M. and Uffelman, D. R.Author Text
NRL Memorandum Report 4953,  Naval Research Laboratory, 23 November
1982.  (This report was presented in modified form at the NATO/AGARD
Conference on Propagation Effects on ECM Resistant Systems in
Communication and Navigation held in Copenhagen, Denmark, May  24-28,
1982.)
Source Text
HF propagation, remote sensing, electronic warfare,
ionospheric propagation, jamming HF assessment,
propagation tactics, ionospheric sounders, channel
assessment update
Keyword Text
The HF propagation channel is characterized by its inextricable relationship to
the ionospheric medium; and because the medium is variable in both space
and time, the channel is itself a temporally and spatially-varying entity.  The
nature of the channel has been the subject of continuous investigation over
the years and models of propagation effects have been developed to assist in
communication system design and in operational frequency management.
HF communication system sensitivity to ionospheric disturbances is well
known and the role of the benign ionosphere in affecting efficient skywave
communication is acknowledged.  In the electronic warfare arena, it is desired
to reduce or prevent the use of HF by the enemy while at the same time to
retain its use by friendly forces.  It is suggested that the "conveniences"
provided by ionospheric specification support in the unstressed environment
may become of major significance in the EW environment.  Precise, timely,
and affordable ionospheric specification will, in principle, facilitate the
implementation of tactics for efficient jamming of an enemy or for avoiding
such a threat.  Nevertheless, it is clear that application of this technique
requires exceedingly accurate channel specification over geographical zones
of interest.  Imprecision may actually result in an inadvertent impairment in
the capability of friendly forces to conduct electronic warfare successfully.  In
short, application of strictly climatological prediction techniques should be
suppressed in favor of prediction techniques based upon near-real time
channel assessment.  NRL is investigating various remote sensing schemes
including terrestrial-oblique and satellite-borne ionosonde to serve as update
tools in the specification of the ionosphere.  It has been shown by NRL tests
that ionospheric specifications using these tools may be useful over an
extended geographical zone.  Furthermore, temporal extrapolation (i.e.,
forecasting) may be satisfactory for up to 24 hours provided the forecast is not
obviated by unexpected intense solar and magnetic activity.  Following
Abstract Text
identification of certain well known propagation principles, this paper outlines
how quasi-real time propagation data may be utilized to engage in
operationally-viable propagation tactics.  (Authors' abstract, technical report,





A directional active loop receiving antenna systemTitle Text
Lambert, J. A.Author Text
Radio Communication, Vol. 58, No. 11, pages 944-9; November 1982.Source Text
active antennas, receiving antennas, directional active
loop, wideband amplifier, loop performance, receiving
antenna system, direction  finding, azimuth pattern,
vertically-polarized loop, nulls, received signal
strength, 180degrees,  unbalanced, single-turn loop,
monopoles, HF
Keyword Text
Loop antennas are used for direction finding, where the azimuth pattern of a
vertically-polarized loop  is a figure of eight, giving two nulls in the received
signal strength at 180 degrees to each other.  The  output of the loop can be
unbalanced by converting a single-turn loop into two monopoles by  inserting
a significant impedance in series diametrically opposite to the feed point.  If a
wideband  high performance amplifier is inserted at the feedpoint a constant-
impedance low-noise output can  be obtained over a wide band of frequencies,
with the capability of being combined into groups to  simulate electrically the






LORAN-C positioning errors caused by scattering from wires above the
earth
Title Text
Olsen, R. G., Aburwein, A.Author Text
IEEE Transactions on Electromagnetic Compatibility, Vol. EMC-24, No. 4,
pages 381-8; November 1982.  Department of Electrical Engineering,
Washington State University, Pullman, WA.
Source Text
electromagnetic field theory, electromagnetic wave
scattering, radio direction-finding,  radio navigation,
pulse-arrival-time error, positioning errors,
scattering, LORAN-C navigation signal, power line, land-
based applications, vehicle-location, line spacing,
height, narrow band, incident, grazing angle,  LORAN-C
receiver, 1 km
Keyword Text
In this paper, the scattering of a LORAN-C navigation signal by a power line is
calculated.  The  results of the derivation can be used to predict positioning
errors for land-based applications of  LORAN-C, such as vehicle-location
schemes.  The only assumptions are that the line spacing is  small compared
to its height and that the LORAN-C signal is narrow band, and not incident at
a  grazing angle.  From this general result, a very simple theory for predicting
positioning errors is  derived which is valid for most parameters of interest.  It
is found that, when a LORAN-C receiver  is located near a power line, position
errors of 1 km are possible.  This value is in accord with  published
experimental results.  Further, it is shown that position errors are significantly







Echoing mixed-path whistlers near the dawn plasma pause, observed by
direction-finding receivers  at two Antarctic stations
Title Text
Smith, A. J., Carpenter, D. L.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 44, No. 11, pages 973-
84; November 1982.  British Antarctic Survey, Natural Environment Research
Council, Cambridge, UK.
Source Text
ionospheric electromagnetic wave propagation,
magnetospheric electromagnetic wave propagation,
whistlers, ionosphere, radiowave, propagation,
magnetosphere, echo, reflection, echoing, duct
coupling,  mixed-path whistlers, dawn plasma pause,
plasma sphere, exit points
Keyword Text
Duct coupling, in which part of the energy of a down coming whistler-mode
wave becomes trapped  in a different duct after upward reflection in the
ionosphere, manifests itself in the phenomenon of  the mixed-path whistler.
Using VLF data from direction-finding receivers at Halley and Palmer
stations, Antarctica, the authors analyze a case near dawn in which the path
structure was particularly  simple.  One-hop and three-hop whistlers observed
at both stations implied the existence of two ducts  inside the plasma sphere
(at L approximately 3) and of wave coupling between them.  The most
intense of the three-hop echoes was a mixed-path rather than a single-path
component; this is  explained in terms of bi-directional coupling between the
ducts in both northern and southern  conjugate ionospheres.  The locations of
the ionospheric exit points for signals leaving the ducts were  found from
whistler arrival bearings measured at the two stations, these points were








Toute l'Electronique, Vol. No. 478, pages 61-5; November 1982.Source Text
radio direction-finding, radio navigation, position
fixing systems, Doppler-Fizeau effect, fixed
transmitters, mobile receiver,  propagation time, time
difference, phase delay, delay difference, Loran-C
system, OMEGA system,  Decca Navigator chains,
coastwise navigation
Keyword Text
The theoretical principles of systems based on the Doppler-Fizeau effect are
explained, and the  reasons for preferring a system of fixed transmitters with a
mobile receiver and processor are  summarized.  Methods of measurement
by propagation time, time difference, phase delay, and delay  difference are
compared.  Diagrams explain the determination of position by measurement
of time  difference of pulses from transmitters in the Loran-C system covering
the North Atlantic and  Mediterranean Sea, and delay differences in the







Adaptive Array Behavior with Periodic Envelope Modulated Interference.Title Text
Al-Ruwais, A. S., Compton, Jr, R. T.Author Text
Technical Report from:  ElectroScience Lab., Ohio State University,
Columbus. Report ESL-714505-1, 38 pages; December 1982.
Source Text
antenna arrays, adaptive systems, mathematics, radio-
frequency interference, least squares method, mean,
amplitude modulation, waveforms, angle of arrival,
frequency  modulation, computations, signal to
noiseratio, adaptive arrays, NTISDODXA
Keyword Text
The authors present a method for determining the effects of envelope
modulated  interference on an LMS (least mean square) adaptive array. The
interference is assumed  to have periodic envelope modulation with a
bandwidth small compared to the carrier  frequency.  For such interference,
the method allows one to calculate the periodic  steady-state behavior of the
array weights and the resulting array performance.  As an  example,
computed are the effects of an ordinary amplitude modulated (AM)
interference  signal on the array. It is shown that such interference causes the
array to modulate the  desired signal envelope but not its phase. With a
DPSK desired signal, AM interference  is found to have about the same effect






Atmospheric Scintillation at 94 GHz.Title Text
Alexander, P. M. ,Grass, H. M.Author Text
Technical Report from:  Army Missile Command, Redstone Arsenal, AL.
Advanced Sensors Directorate. Shared Bibliographic Input. Report DRSMI-RE-
83-16-TR-SBI-AD-E950457, 52 pages; December 1982.
Source Text
radar signals, scintillation, millimeter waves, radar,
clear air turbulence, electromagnetic wave propagation,
atmospheric motion, radar tracking, radar transmitters,
radar receivers,  M band, KA band, experimental data,
performance tests, theory, radar beams, angle of
arrival, amplitude, measurement, measuring instruments,
lasers, helium neon lasers,  refractive index, surface
to surface missiles, scintillation counters, antitank
missiles, W band, beamrider guidance, direct fire
weapons, angle tracking, NTISDODXA
Keyword Text
An experimental 94 GHz transmitter and receiver were developed for
measuring  amplitude fluctuations due to clear-air turbulence. Atmospheric
scintillation theory is  discussed, and experimental conditions are described.
Atmospheric fluctuations could not  be observed above the
transmitter/receiver noise, thus establishing an estimated upper  bound that







Nonlinear interaction of decameter radio waves at close frequencies in
oblique propagation
Title Text
Bochkarev, G. S., Eremenko, V. A., Lobachevsky, L. A., Ljannoy, B. E.,
Migulin, V. V., Cherkashin, Yu. N.
Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 44, No. 12, pages 1137-
41; December 1982.  Institute of Terrestrial Magnetism, Ionosphere & Radio
Wave Propagation, Troitzk, USSR.
Source Text
F-region, ionosphere, ionospheric electromagnetic wave
propagation, radiowave propagation, nonlinear
interaction, radiowave propagation, ionosphere,
modification, radio wave heating experiment,  F-region,
decameter radio waves, close frequencies, oblique
propagation, reflected, diagnostic waves,
stratification
Keyword Text
Observations of ionospherically reflected signals received from a powerful
modifying and a weak  pulsed diagnostic transmitter over the same oblique
path are described.  The observed changes in  signal strength and in angle of
arrival of the diagnostic waves, caused by the modifying wave, are  interpreted
in terms of the stratification resulting from the standing wave structure of the
modifying  wave; the effects of this stratification are calculated numerically by






Improved radio positioning.Title Text
Hoff, Bob J.Author Text
Racal-Decca Surv Inc, Ocean Industry, Vol.17, No.12, pages 11-12,
December 1982
Source Text
radio direction findingKeyword Text
Racal-Decca's new Hyper-Fix 2 MHz radio positioning system solves the loss-
of-lane  problem and has a repeatable accuracy of better than PLUS OR
MINUS 50 m within a  standard network.  Base transmitting stations generate
pairs of stationary wave patterns  in the 1.6 to 3.4 MHz band.  In the receiver,
the  phase of the signal from one transmitting station is compared with that
from another to  produce a hyperbolic line of position.  Each station radiates a
second frequency, and the  phases of these signals are also compared to






Beam forming networks using composite phase shiftersTitle Text
Maple, M. J., Wilds, R. B., Hunton, J. K.Author Text
Microwave Journal, Vol. 25, No. 12, pages 79-86; December 1982.Source Text
antenna accessories, microwave devices, phase shifters,
angle of arrival system, composite phase shifters, beam
forming network, all-pass networks,  band-pass
networks, 0.5 GHz to 8 GHz, sum pattern capability, 0.5
GHz to 18 GHz, microwave,  antenna feed, frequency
multiplexers, monopulse antenna, broadband feed, phase
matched  multiplexers
Keyword Text
Describes an innovative beam forming network (BFN) design which uses all-
pass networks in  conjunction with band-pass networks to provide very low
phase ripple.  The networks were  developed as part of an angle of arrival
(AoA) system which has AoA capability from 0.5 GHz to  8 GHz and sum
pattern capability from 0.5 GHz to 18 GHz.  The microwave portion of the AoA
 system consists of three major subsystems blocks: the antenna feed,
frequency multiplexers, and the  BFN.  A six element monopulse antenna
serves as the broadband feed.  The signals from the  broadband feed are then







Pilot Effort to Define Improved Numerical Analysis Methods for the
Handling of  Moderate Aperture Acoustic Array Data.
Title Text
Osgood, C. F.Author Text
Memorandum Report from:  Naval Research Lab., Washington, DC.  Report
NRL-MR-4952, 27 pages; December 1982.
Source Text
numerical analysis, acoustic data, antenna apertures,
antenna arrays, submarines, sound  pressure, acoustic
fields, wave equations, water, coefficients,
hydrophones, arrays, high  resolution, detection,
direction finding, modal functions, modal
decomposition, vertical array, NTISDODXA
Keyword Text
Methods are developed to represent an acoustic pressure field by a linear
combination of  modal solutions to the wave equation using a vertical, equally-
spaced hydrophone array  that may not span the entire water column.
Techniques are developed to determine which  of the (presumed known)
modal functions are present in the representation and to  determine the






Scattering of Cylindrical Electric Field Waves from an Elliptical
Dielectric Cylindrical  Shell.
Title Text
Urbanik, Edward ArthurAuthor Text
Master's Thesis:  Air Force Institute of Technology, Wright-Patterson AFB,
Ohio. School of Engineering.  Report  AFIT/GE/EE/82D-67, 137 pages;
December 1982.
Source Text
electromagnetic scattering, dielectrics, sidelobes,
mathematical models, computer programs,  antenna
radiation patterns, aircraft antennas, jet fighters,
radar receivers, warning systems,  threat evaluation,
direction finding, search radar, radar tracking, signal
processing, display  systems, theses, AN/ALR-69, F-16
aircraft, RWR (Radar Warning Receiver), NTISDODXA
Keyword Text
This thesis examines the scattering of cylindrical waves by large dielectric
scatterers of  elliptic cross section. The solution method was the method of
moments using a Galerkin  approach. Sinusoidal basis and testing functions
were used resulting in a higher  convergence rate. The higher rate of
convergence made it possible for the program to run  on the Aeronautical
Systems Divisions CYBER computers without any special storage  methods.
This report includes discussion on moment methods, solution of integral
equations, and the relationship between the electric field and the source
region or self cell  singularity.  Since the program produced unacceptable run
times, no results are contained  herein.  The importance of this work is the
evaluation of the practicality of moment  methods using standard techniques.
The long run times for a mid-sized scatterer  demonstrate the impracticality of






Microprocessor-controlled distortion measuring instrument for
directional radio systems  with few channels.
Title Text
Vogel, SteffenAuthor Text
Wandel & Goltermann, Nachrichten Elektronik & Telematik, Vol. 36, No.12,
pages 523-525, December 1982 .
Source Text
radio direction finding, computer applications, signal
distortion, measurements, microprocessor computers
Keyword Text
Disadvantages of existing microwave link analyzer, operating on the principle
of  intermodulation, are pointed out.  An instrument is described which is
based on very low  measuring frequencies and a, supplementary to 70 MHz,
available 35-MHz  medium-frequency measuring signal.  It is suitable for
directional radio systems down  to four or six channels.  Due to its highest
measurement frequency of 5.6 MHz, it is  possible to include all types of
measurements even of conventional systems with a high  number of channels







White, D. O.Author Text
Practical Wireless, Vol. 58, No. 12, pages 42-5; December 1982.Source Text
dipole antennas, radio direction-finding, radio
equipment,144 MHz, 2 m band, VHF, amateur radio, radio
direction finding contests
Keyword Text
Amateur bands radio direction finding (DF) contests in the 144 MHz (2 m)
band are increasing in  popularity.  This article describes the equipment







GPS/INS integration for range instrumentationTitle Text
Arnold, J. L., Blank, R. W.Author Text
Rockwell International, Cedar Rapids, Iowa. pages 226-38, IEEE, New York,
NY, page 437, IEEE, 1983.
Source Text
inertial navigation, position measurement, radio
direction-finding, radio receivers, radio navigation,
satellite links, NAVSTAR, range instrumentation,
integrated system, GPS receiver, inertial navigation
system, vehicle  acceleration, signal blockage, INS
sensors, GPS/INS integration
Keyword Text
In high dynamic environments, an integrated system composed of a GPS
receiver and an inertial  navigation system (INS) can overcome the effects of
vehicle acceleration and signal blockage by  vehicle structures.  The authors
summarize their company's GPS experience and discuss various  types of






An evaluation of the broadband direction finding capabilities of array
signal processing techniques.
Title Text
Bacon, L. D.Author Text
Ph.D. Thesis:  Iowa State University, Science and Technology, Ames., 149
pages, 1983.
Source Text
antenna arrays, broadband, computerized simulation,
evaluation, signal processing, spectrum  analysis,
algorithms, comparison, correlation, high resolution,
signal to noise ratios
Keyword Text
The objective of this study was to determine and compare the direction
winding capabilities of  high resolution spectral analysis techniques applied to
the signals from an antenna array.  The  maintenance of acceptable resolution
over a broad operating frequency range was of particular  concern.  The
comparison was accomplished by computer simulation of the performance of
a  linear array of eleven isotropic elements, spaced 15 cm apart, over the
frequency range from 100  MHz to 1.0 GHz.  The two-signal resolution of
three linear prediction based algorithms was  compared.  The variation in
performance with signal-to-noise ratio, frequency, and center angle  of arrival
was also evaluated.  An algorithm due to Tufts and Kumaresan which reduces
the  effects of noise by replacing the noisy signal correlation matrix by a







Accuracy limitations of HFDF and SSL systems as the result of
ionospheric propagation
Title Text
Baker, D. C.Author Text
Conference:  South Africa Institute of Electrical Engineers Symposium on
Antennas and Propagation, Johannesburg, South Africa, May 16, 1983.
Published by South African Institute, Electrical Engineering, Johannesburg,
South Africa, pages CC/1-10, 1983.  Author's Association:  Department of
Electronic Engineering, Pretoria University, South Africa.
Source Text
ionospheric electromagnetic wave propagation, radio
direction-finding, radiowave propagation, accuracy
limitations, HFDF, SSL, ionospheric propagation,
variability, high frequency direction  finding, single
site location systems, bearing errors
Keyword Text
Considers the effects of ionospheric propagation and variability on high
frequency direction finding  and single site location systems.  Methods of
reducing the bearing errors are considered.  An  indication of the accuracies






Improving the resolution performance of eigenstructure-based direction-
finding algorithms
Title Text
Barabell, A. J.Author Text
Conference:  ICASSP '83:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Boston, MA, April 14-16, 1983.  Proceedings,
published by IEEE, New York, NY, 1983.  Author's Association:  MIT,
Department of Electrical Engineering & Computer Science, Cambridge, MA.
Source Text
eigenvalues and eigenfunctions, matrix algebra, radio
direction-finding, signal processing, resolution,
eigenstructure-based direction-finding algorithms,
eigenstructure, sensor covariance  matrix, closely
spaced emitters, SNR, roots, spectrum polynomial,
sensor array, signal-space  eigenvectors, pole-zero,
spectrum function
Keyword Text
Recently there has been much interest in algorithms which form a direction-
finding spectrum based  on the eigenstructure of the sensor covariance
matrix.  These algorithms are attractive because of  their ability to achieve
Cramer-Rao direction-finding accuracy bounds for closely spaced emitters,
provided the available signal-to-noise (SNR) is high enough to resolve two
distinct peaks in the  estimated spectrum.  The author presents several
methods for reducing the SNR required for  resolution.  The first method
involves examining the roots of the spectrum polynomial.  This  technique is
applicable when a uniformly spaced sensor array is in use.  The second
method uses the  properties of the so-called signal-space eigenvectors to







Effect of spatial decorrelation on nulling performance of linear adaptive
array.
Title Text
Bello, P. A.Author Text
Milcom, Inc., Needham, Mass.  Astia Document (AD)-A143013, AD-
E3014O8, D4-T1, DNA-TR-82-170, 136 pages, 1983.
Source Text
antenna arrays, jamming, linear array, null zones,
signal fading, space-time functions, antenna  radiation
patterns, error analysis, signal processing, systems
analysis
Keyword Text
The presence of a disturbed ionosphere can cause signal decorrelations in
time, frequency, and  space.  This report is concerned with the impact of
spatial decorrelations on the performance of  an adaptive array used to null
interfering sources and jammers.  Attention is concentrated on the  effect of
spatial decorrelation between spaced broadbeam antenna elements rather
than  decorrelation across individual antenna apertures.  While fully adaptive
arrays are considered,  more analysis and evaluation is carried out for the
sidelobe canceler (SLC) configuration.   Complex Gaussian channel
fluctuations are assumed for the disturbed ionosphere.  Three types  of output
SNR analyses are conducted:  non-fading, fading with array time constants
short enough  to adapt to fading, and fading with array time constants too
slow to adapt to fading.  Most detailed  analytical results are carried out for
one or two antenna elements and slow fading time constants.   However,
some more general results on processing gain are obtained for a linear array
of M SLC  antennas and slow fading time constants where processing gain is
defined here as the ratio of  output SNR with the array functioning to achieve
optimum performance to output SNR with no  adaptive array.  Curves and
simple analytic expressions are given relating processing gain to a  suitable
decorrelation parameter.  The latter, in turn, is related to the RMS angle of
arrival  fluctuations.  Error rate expressions are developed for coherent and
incoherent FSK, PS K, and  DPSK modems when used in conjunction with






Motivation for satellite tracking of southern elephant seals Mirounga
Leonina at sea
Title Text
Bester, M. N.Author Text
ARGOS Users' Conference: CNES Data Collection and Platform Location by
Satellite,  11 pages (See, N85-27333 16-43), 1983.  Mammal Research
Institute.  Pretoria University (South Africa).
Source Text
seals (animals), southern hemisphere, wildlife
radiolocation, cost effectiveness, food chain,  Marine
Biology, pelagic zone
Keyword Text
The lack of explanations for the decline in southern elephant seal numbers is
underlined, and  as predators entirely dependent on marine feeding, a study of
their spatial and temporal  distribution during their pelagic existence is
proposed.  The development of a transmitter subject  to Service ARGOS
specifications, and admittance to this system would be he only cost effective






Wideband magnetic direction finder networks for locating cloud-to-
ground lightning
Title Text
Binford, R. C., Byerley, L. G., Krider, E. P., Maier, M. W., Pifer, A. E.,
Uman, M. A.
Author Text
FAA Eighth International Aerospace and Ground Conference: Lightning and
Static Electricity,14 pages (See N83-31163 19-47), 1983.  Lightning Location
and Protection, Inc., Tucson, Arizona.
Source Text
direction finding, lightning, network synthesis, fires,
position (location), systems analysis,  thunderstorms
Keyword Text
Extensive networks of lightning direction finding stations are now operating in
the United States,  Canada, Mexico, Norway, Sweden, South Africa,
Australia, Japan, and the People's Republic of  China.  These systems are
being used to determine the location, movement, and intensity of
thunderstorms; to facilitate the early detection of lightning-caused fires; to
determine whether  electric power outages are lightning-caused; to warn of
impending lightning hazards; and for a  number of other applications and
basic research.  Here we describe the principles of operation of  these
lightning locating systems, system capabilities, typical system






Real time signal processing VI.Title Text
Bromley, K., Ed.Author Text
Meeting Proceedings:  SPIE - The International Society for Optical
Engineering, San Diego, CA, August 23-25, 1983.  Vol. 431, 307 pages,
Bellingham, WA. 1983.  No individual items are abstracted in this volume.
Author employed:  U.S. Naval Ocean Systems Center, San Diego, CA
Source Text
conferences, parallel processing (computers), real time
operation, signal processing,  acousto-optics, Algebra,
bandpass filters, correlators, eigenvalues, floating
point arithmetic, high  resolution, Kalman filters,
least squares method, matrices (mathematics), optical
data processing,  pattern recognition, pipelining
(computers), pseudo random sequences, very large scale
iteration
Keyword Text
Parallel processing algorithms, architectures, and applications are discussed,
taking into account  a review of signal processing with systolic arrays, new
mathematical tools in direction finding  and spectral analysis, high resolution
detection and estimation, signal processing of ultra  wideband data streams,
real time processing needs in the case of radio astronomical synthesis
arrays, applications of adaptive least-squares lattice structures to problems in
underwater  acoustics, the decomposition of recursive filters for linear systolic
arrays, and a survey of  floating-point arithmetic implementations.  Other
topics considered are related to electronic  systolic processors, optical
systolic processors, and some recent signal processing research.   Attention
is given to real time considerations for DFT algorithms, the technical
evaluation of  the information adaptive system, a real time acousto-optic
bispectral processor, a nearest  neighbor hybrid deformable mirror optical







Trajectory estimation using translated GPS signalsTitle Text
Brooks, R. A.Author Text
Conference:  NTC '83:  IEEE 1983 National Telesystems Conference, Space
Systems for the National Well-Being and Security, San Francisco, CA,
November 14-16, 1983.  Proceedings published by IEEE, New York, NY,
1983. Author's Association:  Federal Electric Corp., Vandenberg AFB, CA.
Source Text
radio direction-finding, radio navigation, satellite
links, spatial variables measurement, signal
processing, NAVSTAR satellites, GPS signals, test
vehicle, translator, receivers, data processing,
trajectory estimation, range sum processing, range
difference processing
Keyword Text
Trajectory estimation performance of a test vehicle is considered for
applications in which GPS  signals are not processed at the vehicle, but
instead are relayed (by means of a translator) to one or  more receivers at
remote locations of subsequent signal and data processing.  In such
applications,  performance is dependent on translator design, the
configuration and implementation of receiving  station instrumentation, and the
processing technique selected for trajectory estimation.  The basic
processing techniques considered use either range sum or range difference
measurements along the  paths:  NAVSTAR-translator-receiver.
Theoretically, range sum processing performance is generally  superior, and
never inferior, to range difference processing performance.  Computational
results are  presented which demonstrate that the performance differential
between processing range sums and  range differences is potentially






Adaptive array behavior in poor nulling regionsTitle Text
Burgess, L. R.Author Text
Conference:  GLOBECOM '83:  IEEE Global Telecommunications
Conference, San Diego,CA, November 28-December 1, 1983.  Conference
Record published by IEEE, New York, NY, 1983.  Author's Association:
Flam & Russell Inc., Horsham, PA.
Source Text
antenna phased arrays, antenna theory, interference
suppression, adaptive nulling antenna array, multiple
interferences, array geometry, arrival angle, three-
element  array, poor nulling behavior, accurate
direction finding
Keyword Text
When an adaptive nulling antenna array attempts to null multiple
interferences, its performance  depends on the array geometry and each
interference's arrival angle.  For certain combinations of  geometry and arrival
angle, an (N+1)-element array steers fewer than the N nulls that theory
predicts.   The author examines, through analysis and simulation of a three-
element array, the behavior of  geometry-related regions of poor nulling.  The
results of the study describe the characteristics of poor  nulling behavior near
these regions, offer some suggestions to prevent such behavior, and point







The development and applications of GPS determined attitudeTitle Text
Burgett, W. S., Roemerman, S. D., Ward, P. W.Author Text
Texas Instruments Inc., Lewisville, Texas. pages 155-60, IEEE, New York,
NY, page 437, IEEE, 1983.
Source Text
electromagnetic wave interferometry, radio direction-
finding, radio navigation, spatial variables
measurement, attitude, interferometric techniques,
NAVSTAR Global Positioning System, satellite signals,
pipeline,  ship, weapon platform, algorithm, GPS
receiver, inertial technology, navigator, aircraft
inertial  systems
Keyword Text
Using interferometric techniques, the NAVSTAR Global Positioning System
satellite signals may be  used to precisely determine the attitude of a rigid
body such as a pipeline, ship, or weapon platform.   The authors review the
development of an algorithm based on these techniques which may be
implemented using currently available GPS receiver technology.  Potential
military and commercial  applications are identified and briefly discussed.
This technique is an alternative to inertial  technology, thus offering for the first
time a practical six-degree-of-freedom navigator not based on  mechanical
technology.  The method is shown to be superior to inertial methods for some
 applications.  Integrating GPS with an inertial system is potentially beneficial







Analysis of multiple trajectories in a transmission by a bistatic side-
looking radar
Title Text
Christophe, F., Gole, P., Jouannelle, G.Author Text
(GRETSL, Colloque sur le Traitement du Signal et ses Applications, 9th,
Nice, France, May 16-20, 1983) ONERA, TP, No. 1983-38, 1983, 5 pages,
Report ONERA, TP NO. 1983-3, 1983.  Authors employed:  ONERA,
Chatillon-sous-Bagneux, Hauts-de-Seine, France
Source Text
radar transmission, radio communication, scatter
propagation, side-looking radar, very high
frequencies, Doppler effect, radar echoes, radar
scattering
Keyword Text
Measurement techniques are defined for developing a cartography of the
multiple trajectories  appearing in a side-looking bistatic radar used on a
mobile ground vehicle.  The study was carried  out to characterize the Doppler
shifts and discontinuities encountered in ground-to-ground VHF  radio links.
The response of the radio waves produced by encounters with point and
diffuse echo  sources were quantified.  It was found that limitations exist on
the ability to use SLAR for terrain  mapping.  The analytical techniques used
are recommended for evaluating terrain models  employed for transmission or






A wideband airborne/ground lightning flash location systemTitle Text
Coleman, E.Author Text
FAA Eighth International Aerospace and Ground Conference:  Lightning and
Static Electricity, 6 pages (See N83-31163 19-47), 1983.  Naval Air
Development Center, Warminster, PA.
Source Text
broadband, lightning, position (location), brightness,
display devices, remote control, video  equipment
Keyword Text
The design and summary of test results of a new wideband lightning location
system are  presented.  The design and performance of the subject system is
identical for both airborne and  ground applications.  The unique method used
for identifying, direction-finding and ranging to  lightning stroke is discussed.
The lightning location system is designed to detect severe storms  and to
identify potentially turbulent weather.  A standard video display output shows
the location  of thunderstorms by displaying the rate of lightning stroke
activity.  As new lightning strokes are  received, the display intensifies on the
CRT to show the center of the electrical activity.  This  provides a display of
severe electrical storms similar to the standard radar reflectivity displays.
The lightning stroke data is integrated or four minutes.  As the number of
lightning strokes  diminishes, the display decreases in brightness.  A
standard serial interface provides remote control  and monitor capability.  For
the ground and airborne test programs, the serial channel is used to  record






Fundamental limitations caused by RE propagationTitle Text
Crance, R. K.
Editor:  Soicher, H.
Author Text
Conference:  AGARD:  Propagation Aspects of Frequency Sharing,
Interference and System Diversity:  31st Symposium of the Electromagnetic
Wave Propation Panel, Issey-les-Moulineaux, France, October 18-22, 1982.
AGARD Conference Proceedings, No. 332, published by AGARD, Neuilly-sur-
Seine, France, 1983.  Author's Association:  Thayer School of Engineering,
Dartmouth College, Hanover, NH.
Source Text
atmospheric electromagnetic wave propagation, microwave
links, radiowave propagation, atmospheric propagation,
microwave links, RE propagation, reliability, frequency
band, interference,  1 to 300 GHz, tropospheric,
attenuation, gaseous absorption, rain scatter, angle-of-
arrival fluctuation,  multipath, ducting, refractive
index gradients, hydrometers
Keyword Text
Atmospheric propagation phenomena affect the design of radio frequency
transmission systems. They limit the suitability of portions of the frequency
band for some applications, the reliability of  system operation, and the
density of system occupying each allocated frequency band through the
possibility of interference.  The suitability, reliability and possibility of
interference are considered  for frequencies in the range from 1 to 300 GHz.
Within this range, the tropospheric processes  causing attenuation by
gaseous absorption and rain scatter, angle-of-arrival fluctuation, multipath,
and ducting by refractive index gradients and scattering by hydrometers are






Accurate microwave direction finding in the shadow of a hill.Title Text
Cusdin, A. R.Author Text
Annual Review Philips Research Lab, pages 122-125, 1983.  Philips
Research Lab, Redhill, Surrey, England.
Source Text
microwaves, measurements, direction finding systems,
interferometers, applications, Direction of Arrival
(DOA), microwave direction finding
Keyword Text
The experiments described were set up to measure the DOA of signals
propagated over  a single hill, which obscured the line-of-sight path between a
transmitter and a receiver.   The measurement site was chosen so that
propagation over tree covered and bare parts  of the hill could be investigated
separately.  A microwave interferometer receiver, having  an instrumental
accuracy of PLUS OR MINUS 0.05 DEGREE and an instantaneous field  of
view in excess of 30 DEGREE was used for the experiments.  The transmitter






High accuracy direction finding over the seaTitle Text
Cusdin, A. R. and Rogers, D. G.Author Text
Conference:  AGARD:  Propagation Factors Affecting Remote Sensing by
Radio Waves.  32nd Symposium of the Electromagnetic Wave Propagaton
Panel (AGARD-CP-345), Oberammergau, West Germany, May 24-28, 1983.
AGARD Conference Proceedings, No. 345 published by AGARD, Neuilly-sur-
Seine, France, 1983.  Authors' Association:  Philips Res. Lab., Redhill, UK.
Source Text
radio direction-finding, radiowave propagation,8-18
GHz, direction finding, sea, sensitivity, shipborne ESM
equipment, ESM system, radar,  Cornwall, bearing
accuracy, line-of-sight, over-the-horizon propagation,
evaporation ducting
Keyword Text
Summary form substantially given as follows.  The high sensitivity of modern
shipborne ESM  equipment has allowed the possibility of using the ESM
system as the prime sensor in a hostile  environment to be considered
seriously.  By remaining "passive" a ship can track and monitor threats
without being detected itself, since the ESM system always has a range
advantage over any given  radar, because only "one way" signal transmission
is involved.  The direction finding accuracy of  current shipborne ESM
systems is of the order of a few degrees.  If the angular precision could be
improved to the standard of active radar, then the use of ESM in naval
operations would be  considerably increased.  The paper describes a series of
measurements conducted over the sea off  the southwest coast of Cornwall,
to establish the magnitude of instrumental and propagation effects  upon
measured bearing accuracy.  These measurements were carried out at spot
frequencies in the  range 8 to 18 GHz, over both line-of-sight and over-the-
horizon propagation paths.  The results of  experiments carried out with both
fixed and moving targets are shown and the effect of evaporation  ducting on






Single-Site-Location Baseline Certification Test Data Base DescriptionTitle Text
Daehler, M.Author Text
NRL Memorandum Report 5180, 1983.Source Text
Keyword Text





Multiple signal direction finding with thinned linear arraysTitle Text
Delong, D. F.Author Text
Lincoln Lab., Mass. Institute of Technology, Lexington.  Astia Document (AD)-
A128924-ESD-TR-83-008-TST-68, Group 44, 110 pages, 1983.
Source Text
direction finding, emitters, linear arrays, random
noise, signal to noise ratios, analysis  (mathematics),
estimates, simulation, thickness, thresholds, white
noise
Keyword Text
The evaluation of the direction-finding capabilities of non-uniform arrays is
approached via  algorithm-independent lower bounds on achievable angle
estimation errors.  Two classes of bounds  are considered.  The first, known
was the Cramer-Rao bound, applies only to unbiased estimates.   Compact
analytical expressions for these bounds are developed which are applicable to
very  general direction-finding problems, including an arbitrary number of
emitters.  It is well-known  that Cramer-Rao bounds are overly optimistic at
low signal-to-noise ratios.  As this ratio  decreases, a point is reached at
which estimation accuracy decreases abruptly.  Another class of  bounds,
known as Ziv-Zakai bounds, provide information about the location of this
threshold  point.  Their study suggests that poor direction-finding performance
occurs in situations where the  emitter direction vectors are part of a set
which is nearly linearly dependent.  Such linear  dependence does not occur
in the case of uniformly spaced linear arrays (without getting lobes).
However, it does occur when elements are removed from such arrays.  A






A priori uncertainty in the problem of statistical optimization of phase
direction finders
Title Text
Denisov, V. P., Doroshenko, V. G.Author Text
Radioelektronika, Vol. 26, No. 11, pages 86-8. Translation:
Radioelectronics and Communication Systems, Vol. 26, No. 11, pages 95-7,
1983.  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
optimization, radio direction-finding, statistical
analysis, uncertainty, statistical optimization, phase
direction finders, tropospheric-propagation paths,
antenna  system, plane wave, stationary Gaussian random
process, angular energy spectrum, probability  estimate
Keyword Text
A multi base phase direction finder is considered which operates using
fluctuating signals along  tropospheric-propagation paths.  It was shown that if
the signals applied to the antenna system can  be represented in the form of
the sum of a plane wave and a stationary Gaussian random process with  an
angular energy spectrum that is symmetrical about the angle of arrival of this
wave, the maximum  probability estimate of the sine of the bearing can be
found as the weighted sum of the total phase  differences.  Two versions of






Wide angle constant beamwidth horn antennasTitle Text
Dewey, R. J.Author Text
Conference:  Third International Conference on Antennas and Propagation:
ICAP 83, Norwich, UK, April 12-15, 1983.  Proceedings Published by IEE,
London, UK, 1983.  Author's Association:  Philips Res. Labs., Redhill, UK.
Source Text
antenna theory, directive antennas, waveguide antennas,
horn antennas, multi-beam direction finding, wideband
cavity backed spiral, aperture horn antennas,  constant
beamwidth, aperture phase error, wide angle, radiator
Keyword Text
The most common wide beamwidth antenna element used in simple multi-
beam direction finding  (DF) systems is the wideband cavity backed spiral.
Unfortunately this antenna has low gain (0-3 dbi)  and suffers both beam width
and beam pointing variation with frequency making it unsuitable for  very
accurate direction finding.  A further drawback is the rigid constraint on
available beamwidth  - always nominally 70 degrees symmetrical.  Wideband
linear aperture horn antennas have often been  used but to date their
application has been limited to DF systems with 8, 10 or even 20 beams.
They  rely for their constant beamwidth performance on the aperture phase
error increasing as frequency  increases so as to compensate for the
increased electrical size of the aperture.  A wide angle constant  beamwidth
horn radiator that can be used in a six or four beam DF system has so far not
been  realized.  The author puts forward a horn structure that can form the






A technical note on GPS NAVSTAR pseudo random noise signal
assembly (PRNSA)
Title Text
Domanico, P. T.Author Text
Conference:  NTC '83:  IEEE 1983 National Telesystems Conference:  Space
Systems for the National Well-Being and Security, San Francisco, CA,
November 14-16, 1983.  Proceedings published by IEEE, New York, NY,
1983. Author's Association:  ITT, Defense Communications Division.
Source Text
radio direction-finding, radio navigation, random
noise, satellite links, navigation satellite, pseudo
random noise code, modulation, GPS NAVSTAR, Global
Positioning System,  pseudo random noise signal
assembly, navigational data, L-band carrier
Keyword Text
The payload of the Global Positioning System navigation satellite is the
pseudo random noise signal  assembly (PRNSA).  In the operational
configuration of the GPS Navigation System, each satellite  of an 18 satellite
constellation continuously transmits this unique pseudo random noise coded
navigational data, modulated on an L-band carrier, to all GPS users.  The







Radiolocation with direction finders in frequency range 500 kHz to 1 GHzTitle Text
Ernst, B. F.Author Text
News from Rohde and Schwarz, Vol. 23, No.100, pages 17-19, 1983.  Rohde
& Schwarz GmbH, Munich, West Germany.
Source Text
radio direction-finding, 0.5-1 GHz, direction finders,
radiolocation, radio signals, navigation, safety, radio
monitoring, radio  detection, Rohde & Schwarz, HF, UHF,
automatic DF networks
Keyword Text
Direction finding and radiolocation of radio signals have been important tasks
since the very  beginnings of radio technology, both for navigation and safety
in traffic, and for radio monitoring and  radio detection, this article being
dedicated to the latter field of application.  The line of Rohde &  Schwarz radio
monitoring direction finders extends from the HF to the UHF range with
models for  fixed and mobile applications, all of them being suitable for use in






Direction beacons with backbeam and two antenna systemsTitle Text
Fiane, E. S.Author Text
Telektronikk, Vol. 79, No. 3-4, pages 311-14, 1983.Source Text
airports, radio direction-finding, direction beacons,
airport, antenna masts
Keyword Text
Describes the arrangement of direction beacons for an airport (Hammerfest)
runway used for flights  coming in from both directions.  High antenna masts
could not be used; the backbeam was also not  satisfactory and the solution
was to have an additional beacon system at the back of the main beam






A field test program for test and training applications of the
NAVSTAR/Global Positioning System
Title Text
Fickas, E. T.Author Text
SRI International Inc., Menlo Park, CA. pages 194-201, IEEE, New York, NY,
page 437, IEEE, 1983.
Source Text
electric variables measurement, electronic equipment
testing, military systems, radio direction-finding,
radio navigation, Navstar Global Positioning Systems,
multipath error, US Department of Defense, field test,
training,  Range Applications Joint Program Office, GPS
Joint Program Office, GPS correction, mutual access
interference error, antenna masking, frequency
translation, GPS signals, multilateration tracking
systems
Keyword Text
A field test program is described that addresses issues regarding applications
of the NAVSTAR/Global  Positioning System (GPS) to existing/planned US
Department of Defense (DoD) test and training  ranges.  The program,
sponsored by the Range Applications Joint Program Office and assisted by
the GPS Joint Program Office, addresses (1) the differential GPS correction
technique and its  accuracy, (2) multipath and mutual access interference
error impacts, (3) antenna masking and  frequency translation of GPS
signals, and (4) integration of GPS user equipment measurement to  improve






Scattering of a plane wave at a tunnel in a salt mineTitle Text
Flachenecker, G., Tscharmi, A.Author Text
University of Bundeswehr Munich, Neubiberg, West Germany. pages 647-50,
IEEE, New York, NY.page 2, Vol. 725, IEEE, 1983.
Source Text
electromagnetic wave scattering, geomagnetism,
geophysical prospecting, geophysical techniques,
mining, receiving antennas, terrestrial electricity,
plane wave, tunnel, salt mine, direction-finding,
receiving antenna, echo wave, total reflection
Keyword Text
Various calculations show that direction-finding errors of less than 4 degrees
can be obtained, as long  as the receiving antenna can be located close to
that surface of the tunnel which is illuminated from  the echo wave.  Small
receiving antennas are necessary due to this fact.  No direction finding is







Radio navigation - Radiolocation.Title Text
Fombonne, P.Author Text
Book:  Paris, Masson, 299 pages, 1983.Source Text
position (location), radio navigation, altimeters,
Decca navigation, Doppler navigation, Earth
environment, global positioning system, Loran C,
NAVSTAR satellites, radio transmission,
radiogoniometers, satellite navigation systems
Keyword Text
The analytical bases and operating equipment for radio navigation and
radiolocation systems are  explored.  Navigation is define as the means to
guide a moving body to a given destination.  It  can be accomplished by
estimating position on the basis of departure time and velocity, by  location
through correlation or by pure location, and by following beacons.  Location
can be  determined by terrestrial coordinates, spatial reference, or local
references, which are modified by  the time scales used in different systems.
Attention is given to features of the propagation of  radio signals through the
atmosphere and space, as well as to quantitative evaluation of the  precision
of existing systems.  Operational systems are reviewed, including the radio
ranging  systems such as VOR and TACAN, the distance measuring
equipment (DME), the hyperbolic  location systems Decca, Loran C, and the
Omega, and the transit and Navstar/GPS satellite   systems.  Finally,







SARSAT/COSPAS - satellite rescue system under developmentTitle Text
Forsbeck, P.Author Text
Tele (Swedish Edition), Vol. 89, No. 4, pages 40-2, 1983.Source Text
radio direction-finding, radio navigation, satellite
relay systems, satellite rescue system, EPIRB,
emergency position indicating radio beacon, polar NOAA
weather  satellite, air traffic
Keyword Text
A satellite based rescue system under development is described.  The
system is to be tested using a  polar NOAA weather satellite and is expected







On the Utilization of Ionospheric Diagnostics in the Single-Site-Location
of HF Emitters (AD-P002733, AD-137-559)
Title Text
Goodman, J. M. and Uffelman, D. R.Author Text
Propagation Factors Affecting Remote Sensing by Radio waves, NATO-
AGARD-CP-345, Technical Editing & Reproduction Ltd., London, 1983.
Source Text
Keyword Text





On the utilization of ionospheric diagnostics in the single-site location of
HF emitters
Title Text
Goodman, J. M. and Uffelman, D. R.Author Text
Conference:  AGARD:  Propagation Factors Affecting Remote Sensing by
Radio Waves.  32nd Symposium of the Electromagnetic Wave Propagation
Panel (AGARD-CP-345), Oberammergau, West Germany, May 24-28, 1983.
Conference Proceedings, No. 345, published by AGARD, Neuilly-sur-Seine,
France, 1983.  Authors' Association:  E.O. Hulburt Center for Space
Research, Naval Research Lab., Washington, DC.
Source Text
military systems, radio direction-finding, ionospheric
diagnostics, single-site location, HF emitters,
outstation zones,  CONUS, oblique sounders, vertical
incidence sounders, polarimeters, contractor
approaches, Faraday  rotation, topside sounders
Keyword Text
NRL, in collaboration with other government organizations and under contract
to the Signal Warfare  Laboratory of the US Army, has concluded a
comprehensive test of two unique approaches to SSL.   This test took place
in the latter part of 1982 from a base station located at Fort Ord, California.
The  HF emitters were positioned about six outstation zones within CONUS
over ranges between 280 and  1700 km and -8 and +135 degrees in bearing.
This area was instrumented with oblique sounders,  vertical incidence
sounders, and polarimeters.  Analysis of the performance of the two
contractor  approaches is now underway.  The analysis approaches include
the determination of the relative  merits of sounders (both vertical incidence
and oblique) in the solution of the SSL problem.   Auxiliary sensors such as
Faraday rotation polarimeters and topside sounders are also being
considered as candidates for supplying ionospheric information.  Central to
the effort is the  incorporation of suitable ionospheric models which are






Optimal measurement of the coordinates of several radio sources in the
case of a jumpwise tuning  of the signal parameters
Title Text
Grebennikov, V. BAuthor Text
Radioelektronika, Vol. 26, pages 60-62, 1983.   (ISSN 0021-3470)Source Text
multipath transmission, pulsed radiation, radio
direction finders, signal measurement, coordinates,
flight vehicles, optimization, phase shift keying,
radiation measurement, radio emission
Keyword Text
The paper examines the problem of measuring the coordinates of several
simultaneously operating  isotropic radiators of PSK radio pulses, whose
carrier frequencies, durations, and repetition periods  vary in jumpwise fashion
from pulse to pulse according to a pseudo random law.  The passive
measurement of the coordinates of ground-based radio sources relative to a
group of flight  vehicles is considered as an example.  Simulation results
show that the proposed algorithm for  signal processing in a passive multi
point measurement system assures a high accuracy of  coordinate






Prediction and measurement of sea reflection multipath at 5 GHzTitle Text
Guiver, E. J.Author Text
Conference:  IEE Colloquium on Characterization and Mitigation of Multipath
Interference Effects, London, UK, May 20, 1983.  Digest No. 52, proceedings
published by IEE, London, UK, 1983.  Author's Association:  Royal Aircraft
Establishment, Bedford, UK.
Source Text
microwave links, radiowave propagation, sea reflection
multipath, 5 GHz, low elevation angle direction finding
 systems, microwave power, fading
Keyword Text
A theoretical assessment of the major signal multipath mechanisms involved
in low elevation angle  direction finding systems operating at 5 GHz has been
undertaken.  Clearly the most important  parameter is adequate microwave
power.  However, multipath signals reflected from the sea cause  significant
fading of the received signal which is very difficult and normally impractical to
correct  by an increase in transmitted power.  In an attempt to find a viable
solution to this difficulty, the  major sea reflection multipath mechanisms have
been identified in relation to the aircraft-sea-ship  geometry as a function of






Tri-service management plan for the development and acquisition of
GPS range equipment
Title Text
Hancock, T. P.Author Text
Conference:  NTC '83:  IEEE 1983 National Telesystems Conference:  Space
Systems for the National Well-Being and Security, San Francisco, CA.,
November 14-16, 1983.  Proceedings published by IEEE, New York, NY,
1983. Author's Association:  US Air Force, Eglin Air Force Base, Florida.
Source Text
management, military equipment, radio direction-
finding, radio navigation, US Air Force, US Navy, US
Army, GPS range equipment, training management
Keyword Text
Presents the tri-service management plan for developing and acquiring GPS
equipment for the  tri-service test and training ranges.  The background, family
of GPS equipment, management  approach, technical risks, and the






Evaluation of angle of arrival estimators using real multipath dataTitle Text
Haykin, S., Kesler, J., Litva, J.Author Text
Conference:  ICASSP 83:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Boston, MA, April 14-16, 1983.  Proceedings
Published by IEEE, New York, NY,Vol. 2, pages 695-08, 1983.
Authors' Association:  McMaster University, Hamilton, Ontario, Canada.
Source Text
radar theory, signal processing, arrival estimators,
real multipath data, maximum likelihood receiver,
adaptive cancellation scheme,  calibration curve,
sampled aperture radar, beamwidth, array data
Keyword Text
Presents the results of a performance evaluation that were made on two angle
of target arrival  estimation schemes that are suitable for use in a low-angle
tracking radar environment.  The two  schemes were:  (1) a maximum
likelihood receiver, and (2) an adaptive cancellation scheme supplied  with a
calibration curve.  The authors also describe a sampled aperture radar facility
that has been  developed at the Communications Research Center (Ottawa)
for multipath radar studies.  The facility  was used to obtain multipath data for
evaluating the performance of these two estimators.  The results  show that,
under the right conditions, both processors are capable of resolving an angle
of target  arrival equal to a small fraction of a beamwidth, using one snapshot
of array data.  The results also  show that the adaptive cancellation scheme,







VLF location of intra cloud and ground stroke lightningTitle Text
Heron, M. L. and Rose, R. J.Author Text
Conference:  IREECON:  International Sydney 83.  19th International
Electronics Convention and Exhibition, Sydney, NSW, Australia, September
5-9, 1983.  Digest of papers published by Institute Radio & Electronics
Engineering, Australia, Sydney, NSW, Australia, 1983. Authors' Association:
Department of Physics, James Cook University, North Queensland,
Townsville, Qld., Australia.
Source Text
atmospheric measuring apparatus, atmospheric
techniques, atmospherics, lightning, VLF location,
intra cloud, ground stroke lightning, polarization
errors, crossed antenna direction finding, amplitude,
collocated vertical magnetic antenna, intra cloud  K-
pulse sources
Keyword Text
It is shown that polarization errors in crossed antenna direction finding are
directly related to the  amplitude received on a collocated vertical magnetic
antenna.  A simple extension to VLF direction  finders allows the location of






A GPS fast acquisition receiverTitle Text
Holm, E. D. and Westerfield, E. E.Author Text
Conference:  NTC '83:  IEEE 1983 National Telesystems Conference:  Space
Systems for the National Well-Being and Security, San Francisco, CA,
November 14-16, 1983.  Proceedings published by IEEE, New York, NY,
1983. Authors' Association:  Johns Hopkins University, Applied Physics Lab.,
Baltimore, MD.
Source Text
radio direction-finding, radio receivers, radio
navigation, satellite links, fast acquisition receiver,
GPS satellite signals, tracking algorithm, code,
parallel operation
Keyword Text
A receiver capable of acquiring GPS satellite signals within a few tenths of a
second is under  development.  The receiver concept is based on a tracking
algorithm used successfully for 5 years  in other GPS application programs.
The receiver, however, will be enhanced to gain the capability  of searching
1023 code phases in parallel.  The techniques used within the receiver to






High dynamic, low volume GPS receiverTitle Text
Hurd, W. J.Author Text
Jet Propulsion Lab., California Institute of Technology, Pasadena, CA. pages
219-25, IEEE, New York, NY.page 437, IEEE, 1983.
Source Text
radio direction-finding, radio receivers,
radionavigation, digital receiver, GPS receiver,
missiles, maximum likelihood estimates, carrier phase-
locked loops,  code delay-locked loops, position
errors, acceleration
Keyword Text
A new GPS receiver concept and design are presented to meet the high
dynamic and low-volume  requirements for range applications in missiles and
drones.  All range requirements can be satisfied  with one basic receiver,
which has significant potential economic benefits over the alternative
approach of using a family of receivers, each tailored for specific applications.
The major new  concept is to use approximate maximum likelihood estimates
of pseudo range and range rate, rather  than tracking with carrier phase-
locked loops and code delay-locked loops.  Preliminary analysis  indicates
that receivers accelerating at 50 g or more can track with position errors due
to acceleration  of approximately 0.2 m/g, or 10 m at 50 g.  Implementation is






Route finding using digital terrain dataTitle Text
Huss, R. E., Weber, J. W.Author Text
Hughes Aircraft Co., El Segundo, CA.  pages 14.4/1-4, IEEE, New York, NY,
page 826, IEEE, 1983.
Source Text
radio direction-finding, radionavigation, digital
terrain data, route finding, terrain masking, masking
height thresholds, regions of high risk, risk function,
optimal routes
Keyword Text
Several models are presented for route finding using terrain masking
information.  One is a manual  process using a display of masking height
thresholds.  The second is an automatic process for route  finding through
regions of high risk.  The representation of the risk function is described and







Antenna systems at civil-aviation airports.Title Text
Ilnitskii, L. IA., Bolbot, A. A.Author Text
Russian Book:  Moscow, Izdatel'stvo Transport, 192 pages, 1983.Source Text
aircraft antennas, airport surface detection equipment,
landing bids, radio antennas, radio  navigation, air
traffic control, aircraft communication, airport
beacons, antenna arrays, antenna  feeds, antenna
radiation patterns, civil aviation, Loran,
meteorological radar, microwave antennas,  radar
antennas, radio beacons, radio direction finders, VHF
omnirange navigation
Keyword Text
The operating conditions, characteristics, and requirements of airport antenna
and feed systems  are described.  Particular consideration is given to the
formation of radiation patterns, Loran  antenna systems, landing-system
antennas, and antenna and feed systems for scanning radars.   Attention is
also given to antennas for telecommunications and as well as for landing-






Performance of a 38 GHz radio link in an urban environmentTitle Text
Inggs, M. R.Author Text
Conference:  South African Institute of Electrical Engineers Symposium on
Antennas and Propagation, Johannesburg, South Africa, May 16-18, 1983.
Proceedings published by South African Institute Electrical Engineers,
Johannesburg, South Africa, 1983.
Source Text
microwave links, radiowave propagation, rain,
scintillation, tropospheric electromagnetic wave
propagation, millimetric radio link, 38 GHz, radio
link, urban environment, medium capacity data links, 12
km,  London, United Kingdom, statistically predictable
effects, rainfall attenuation, link scintillation,
angle  of arrival fluctuation, boundary layer, rough
terrain
Keyword Text
Millimetric radio systems are highly suited to short range, medium capacity
data links within an  urban environment.  The author presents some data
taken from a 12 km, 38 GHz link operating  within London, United Kingdom.
It is shown that, except for the statistically predictable effects of  rainfall
attenuation, the link scintillation was extremely small, as was the angle of
arrival fluctuation.   This is ascribed to the well mixed, turbulent boundary






Constraints on the unlimited applications of the Navstar Global
Positioning System
Title Text
Jacobson, L. J.Author Text
Conference:  NTC '83:  IEEE 1983 National Telesystems Conference:  Space
Systems for the Naitonal Well-Being and Security, San Francisco, CA,
November 14-16, 1983.  Proceedings published by IEEE, New York, NY,
1983.  Author's Association:  Magnavox Advanced Products & Systems Co.,
Torrance, CA.
Source Text
radio direction-finding, radionavigation,  system,
satellites, Navstar Global Positioning System, signal
strength
Keyword Text
The constraints inherent in the Navstar Global Positioning System are
explored.  The technical limits  include:  coverage, signal strength,
propagation media, and other parameters.  Limits to civil use and  accuracy
are stated in accordance with current US government policy.  The
circumstances under  which US and other firms could enter the GPS market
are described.  Schedule constraints are given  which limit near-term
applications.  Limitations of differential and space operations are shown.  The
various aspects of "technology insertion", which determine the potential cost
of user equipments, are  described.  Selective availability and user charges










Journal of Geophysics - Zeitschrift fuer Geophysik, Vol. 52, No. 3, pages 158-
166 (ISSN 0340-062X), 1983.  Author employed:   Natural Environment
Research Council, British Antarctic Survey, Cambridge, England
Source Text
plasma density, plasma sphere, radiation sources,
remote sensing, terrestrial radiation, polarized
radiation, satellite observation, thermal radiation,
windows (intervals)
Keyword Text
A method is developed which allows information to be extracted on the source
regions of  terrestrial myriametric radiation (TMR) generally agreed to
emanate mainly from the plasma pause.   This method utilizes the theory that
the radiation has passed through a radio window.  It is  demonstrated that the
radial and local-time positions of the TMR sources can be determined by
accurate direction-finding measurements which take into consideration wave
polarization effects,  thereby allowing the tracking of plasma pause
irregularities and regions of detached plasma which  move around from the
night side.  If additional information such as an estimate from banded
emissions of the source gyro-frequency is available, the latitudinal positions of






Proceedings of the Research Institute of Atmospherics, Nagoya
University, volume 30
Title Text
Kamada, T., Takagi, M., Enome, S., Iwai, A., Nakai, T., Kakinuma, T.,
Ohtsu, J., eds.
Author Text
Proceedings:  Research Institute of Atmospherics, Nagoya University (Japan).
  Report ISSN-0077-264X, Vol. 30, 117 pages, 1983.
Source Text
atmospherics, electromagnetic interference,
occultation, optical radar, radio direction finders,
radio  emission, radio waves, solar eclipses,
atmospheric electricity, directional antennas,
ionospherics,  radiation measuring instruments,
spectroheliographs, VLF emission recorders
Keyword Text
Progress and proceedings for research in atmospherics are presented.
Topics include:  analysis  of solar occultation measurements; VHF direction
finder to locate lightning at close range; laser  radar for observation of minor
atmospheric constituents in the stratosphere; observation system  of cosmic
radio noise absorption; receiver and control for 10-m diameter antennas; high
gain,  broadband, steerable, decametric array for Jovian radio emission
observation; investigation of  ELF-VLF electromagnetic environment; digital











Conference:  South African Institute of Electrical Engineers Symposium on
Antennas and Propgation, Johannesburg, South Africa, May 16-18, 1983.
Published by South African Inst. Electr. Eng, Johannesburg, South Africa,
pages J/1-15, 1983.  Author's Association:  National Institute for
Telecommunication Research, CSIR, Johannesburg, South Africa.
Source Text
ionosphere, radio direction-finding, travelling
ionospheric disturbances, HF, high-frequency direction
finding, ray tracing, near-vertical  incidence,
computer simulation, HF signals, disturbed conditions,
angles of arrival, signal strength,  frequency,
transmitters, 300 km, receiver, Johannesburg, 10 MHz,
position location, ionospheric  variability
Keyword Text
A model which has been shown to represent TIDs reasonably realistically for
ray tracing at  near-vertical incidence, has been used in a computer
simulation of HF signals under disturbed  conditions.  The variation in angles
of arrival, signal strength, and frequency, for transmitters  separated by about
300 km from a receiver at Johannesburg, is calculated for a 10 MHz signal at
two  phases of disturbances with two different vertical extents.  A detailed
explanation is given, linking  the variations in the parameters of the received
signal to the physical effects of the TID.  It is shown  that the accuracy of







Angle of arrival measurements on slanted paths at 11.6 GHzTitle Text
Lang, R. P.Author Text
Conference:  ICAP 83:  Third International Conference on Antennas and
Propagation, Norwich, UK, April 12-15, 1983.  Proceedings published by IEE,
London, UK, 1983.  Author's Association:  Tech. Univ. Graz, Graz, Austria.
Source Text
atmospheric electromagnetic wave propagation, radiowave
propagation, satellite links, slanted paths, 11.6 GHz,
propagation experiments, angle of arrival, multipath
effects, OTS, ground  terminals, satellite
broadcasting, fluctuations, rain
Keyword Text
In the framework of propagation experiments in Graz, Austria a microwave
receiving system was  set up to measure angle of arrival (AOA) and multipath
effects on a slanted path to OTS at 11 GHz.   The experiment was motivated
by the question to which extent small antennas, planned to be used  as
ground terminals in future satellite broadcasting applications, will suffer from
multipath  phenomena.  Angle of arrival measurements on a terrestrial link
indicated fluctuations up to 0.7  degrees at 9 GHz due to rain cells.
Theoretical and experimental results on forward scattering due  to rain were
reported to be approximately 40 dB below the direct signal.  Few results are
available  for slanted paths.  This paper describes the AOA equipment and






New transmission standards for maritime radio-beaconsTitle Text
Last, J. D.Author Text
University College, North Wales, Bangor, UK. pp. 142-5, IEE, London, UK,
pp. vii+159, 1983.
Source Text
marine systems, radio direction-finding, standards,
radio direction finding, transmission standards,
maritime radio-beacons, Paris Plan, European Area,
CCIR Region I, receivers, beacon frequencies
Keyword Text
As a result of shortcomings of the Paris Plan for the European Area of CCIR
Region I as new  standard is proposed to allow improvements to be made in
the service offered to mariners of all  classes.  By incorporating into the
transmission sequence a new set of frequent, short transmissions  carrying
additional digital information, it is hoped to stimulate the development of high-
technology  receivers.  A reduction in the spacing between beacon
frequencies will allow many more beacons to  be provided, thus improving






Ground Evaluation of an Airborne Lightning Locator SystemTitle Text
Lewis, W., Barile, A. J., Rasch, N. O.Author Text
Federal Aviation Administration Technical Center, Atlantic City, NJ.  7 pages,
1983.
Source Text
lightning, turbulence, direction finding, position
(location), magnetic fields, electric fields,
measurement, receivers, radar reflections, S band, E
band, airborne, component reports,  Lightning location,
NTISDODXA
Keyword Text
In a ground evaluation of an airborne lightning locator system, lightning stroke
rates per  4 minutes were compared with aircraft turbulence during
thunderstorm penetrations.  Data  were taken on 3 thunderstorm days and
summarized mostly into 15-minute periods  consisting of three to four aircraft
penetrations.  Stroke rates varied considerably and did  not show a linear
relationship to aircraft turbulence. However, when average stroke rates  for the
15-minute periods increased, aircraft turbulence increased and vice versa. It is
 concluded that the lightning locator system is a potentially useful







GPS equipments for test range applicationsTitle Text
Macdonald, T. J. and Jones, H. L.Author Text
Conference:  NTC '83:  IEEE 1983 National Telesystems Conference:  Space
Systems for the National Well-Being and Security, San Francisco, CA,
November 14-16, 1983.  Proceedings published by IEEE, New York, NY,
1983. Authors' Association:  Analytic Science Corporation, Reading, MA.
Source Text
electronic equipment testing, military equipment, radio
direction-finding, radio navigation, GPS equipment,
radio navigation system, Range Applications Joint
Program Office, Navstar Global  Positioning System
Keyword Text
The Range Applications Joint Program Office (RAJPO) was formed to develop
a family of Navstar  Global Positioning System (GPS) range equipment for the
tri-service range community.  The authors  provide the key cost/performance
results of the GPS Range Applications Study which helped define  the GPS
role for range applications.  It focuses on the functional requirements for the
recommended  family of GPS range equipment.  A description of each
member and its relationship to other family  members is provided.  In addition,







The ARGOS system used for tracking gray whalesTitle Text
Mate, B. R. , Beaty, D., Hoisington, C., Kutz, R., Mate, M. L.Author Text
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Greenbelt, MD.  Authors Mate, Hoisington, Kutz employed:  Oregon State
University, Newport; Author Beaty employed:  Telonics
Source Text
Pacific Ocean, satellite tracking, whales, wildlife
radiolocation, data acquisition, diving  (underwater),
Marine Biology, migration, radio transmitters
Keyword Text
The development of satellite whale tags used to track gray whales in the
eastern north Pacific  Ocean is summarized.  Two gray whales were radio-
tagged in San Ignacio Lagoon (Mexico)  and tracked on their northbound
migration.  One of the transmitters was modified to record and  relay dept -of-
dive information at 15 sec intervals throughout the course of the dive.
Technical  elements of data acquisition and analysis are outlined.  The major






GPS translator tracking system implementations at the test rangesTitle Text
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Source Text
military systems, radio direction-finding, radio
navigation, satellite links, test facilities, tracking
systems, error convection, GPS translator tracking
system, test ranges, Global Positioning system, GPS,
satellite signals, signal tracking, trajectory
estimation, ground-based range equipment, frequency
translators, local oscillator error, IRIG standard
telemetry equipment
Keyword Text
Tracking system implementations based on the retransmission of Global
Positioning system (GPS)  satellite signals from a test vehicle with signal
tracking and trajectory estimation performed by  ground-based range
equipment are addressed.  Two types of vehicle-borne frequency translators
are  described, techniques for correcting translator local oscillator error are
proposed, and potential  techniques for receiving, recording, and relaying






An evaluation of a Honda Electro Gyro-Cator land navigation systemTitle Text
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Source Text
direction finding, gyroscopes, navigation aids,
position indicators, surface navigation, accuracy,
cathode ray tubes, computer programs, computers, data
processing equipment, diagrams, display  devices,
distance measuring equipment, gas flow, helium,
performance tests, tables (data)
Keyword Text
A Honda Electro Gyro-Cator land navigation system was evaluated under
laboratory and field  conditions to determine land navigation accuracies.
Laboratory evaluations determined system  characteristics such as static
drift, frequency response, phase shift, and input-output characteristics  (scale
factors, bias, and hysteresis).  Field evaluations determined land navigation






Characterization of millimeter wave propagation through a turbid
atmosphere
Title Text
Merat, F. L., Claspy, P. C., Manning, R. M.Author Text
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Source Text
atmospheric electromagnetic wave propagation,
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Keyword Text
Atmospheric effects on the propagation of electromagnetic waves are usually
described in terms of  intensity fluctuations, angle-of-arrival fluctuations, and
the mutual coherence function (MCF).   Experimental determination of these
statistical quantities is usually accomplished by forming a time  average of
instantaneous field measurements and assuming ergodicity to obtain an
ensemble average.   This paper reviews two experimental approaches used to
obtain such data, namely, the long-baseline  interferometric method and the
quasi-optical method; emphasis will be placed on the latter method.  In
addition, sampling of the atmospheric temperature and humidity fluctuations,
which give rise to  the electromagnetic fluctuations, is analyzed. Finally, a 1.6-
km propagation range employing the  quasi-optical method and the
meteorological sampling considerations mentioned above will be  described.
The range is completely instrumented to provide the relevant meteorological
and  electromagnetic parameters needed to characterize propagation at






VLSI processor array for adaptive radar applicationsTitle Text
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Source Text
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Keyword Text
A VLSI multiplication oriented processor (MOP) element has been designed
for use in array-based  1-D and 2-D modern digital radar applications.  The
authors describe how this chip can be used to  provide extremely high
throughput rates for problems such as beam forming, adaptive Doppler










Center National d'Etudes Spatiales, Toulouse (France), 364 pages, 1983.Source Text
conferences, data collection platforms, ocean data
acquisitions systems, position (location),  satellite
Doppler positioning, satellite tracking, automatic
weather stations, buoys, hydrology,  meteorological
parameters, seismology, wildlife radiolocation
Keyword Text
Use of the ARGOS satellite data collection and platform location system in
oceanography,  meteorology, biology, seismology and hydrology was
discussed.   Maritime applications and  ARGOS equipment were described.






Radio-navigation devices and systems in civil aviation.Title Text
Olianiuk, P. V., Astafev, G. P., Grachev, V. V.Author Text
Russian Book:  Moscow, Izdatel'stvo Transport, 320 pages, 1983.Source Text
civil aviation, navigation instruments, radio
navigation, accuracy, air navigation, aircraft
equipment, distance measuring equipment, Doppler
effect, ground support equipment, landing aids, loran,
microwave landing systems, navigation bids, navigation
satellites, radio altimeters, radio beacons,
Keyword Text
The working principles and areas of application of radio engineering as used in
navigation and  landing are discussed, along with the technical limitations and
advantages of such flight guidance  systems.  On-board and ground radio
direction finders, omnidirectional radio-beacons,  goniometer-range finder
radio-navigation systems, and collision warning systems are considered  as
well as long-range (such as satellite systems) and self-contained systems.
Flight course and  glide path radio-beacons are studied in the SP-50 and ILS






Errors in lightning direction finding by airborne crossed loopsTitle Text
Parker, L. W.Author Text
FAA Eighth International Aerospace and Ground Conference:   Lightning and
Static Electricity,16 pages (See N83-31163 19-47), 1983.  Parker (Lee W.)
Inc., Concord, Mass.
Source Text
lightning, loops, radio direction finders, algorithms,
ambiguity, error detection codes
Keyword Text
Analytical and computer approaches are presented for predicting the site
errors of airborne crossed  loops used for lightning direction-finding.  This type
of azimuth error is caused by distortion of  the incident field due to induced
skin currents.  Computer code results are presented for a T-39  and a C-130
aircraft used in flight-testing a commercial crossed-loop system.  Another
type of  bearing error, caused by non-vertical lightning channels, is analyzed
for the case where both  detector and lightning source are above a conducting
ground plane.  Also discussed is the  180-degree ambiguity and its resolution






F-region variability and HF-propagationTitle Text
Paul, A. K.Author Text
AGARD Propagation:  Factors Affecting Remote Sensing by Radio Waves, 13
pages (See, N84-15646 06-43), 1983.  Naval Ocean Systems Center, Ocean
and Atmospheric Sciences Div., San Diego, Calif.
Source Text
digital techniques, F region, low gravity waves, high
frequencies, ionospheric disturbances,  ionospheric
propagation, radar measurement, reliability,
amplitudes, atmospheric models, frequency  reuse,
ionograms, ionosondes
Keyword Text
A program conducted during the winter 1980/1981 in Brighton, Colorado, with
a modern digital  ionosonde was aimed towards improvement of knowledge
regarding the temporal variations.   Rapid sequences of ionograms were taken
in irregular intervals and the analysis concentrated  mainly on the maximum
usable frequency MUF (3000) as a very sensitive combined indicator for
variations in height and electron density.  This quantity could be computed
automatically with  very high precision.  Other quantities obtained were the
critical frequency of the F-region,  estimates for its height of maximum and
half thickness, Doppler velocity and angle of arrival.   Some of the results are
short term variations of the MUF (3000) can have much larger amplitudes
than previously expected from hourly data.  Changes close to 50 percent
within half an hour were  observed.  No correlation between gravity wave
activity and magnetic activity could be found.   There is some indication that
high gravity wave activity is caused by severe weather systems.   Local tilts of
5 deg and more were observed during periods of high gravity wave activity.
The  area of high or low gravity wave activity seems to be very large (more






Radar chaff:  A bibliographyTitle Text
Peebles, P. Z., Jr.Author Text
Electronic Communications Lab., Florida University, Gainesville.  Astia
Document (AD)-A135928,  HDL-CR-83-107-5, 56 pages, 1983.
Source Text
bibliographies, chaff, electromagnetic scattering,
radar cross sections, abstracts, angular resolution,
direction finding, Doppler radar, multistatic radar,
range finding, reflectance, resolution
Keyword Text
A search has been conducted to find unclassified literature citations related to
the electromagnetic  wave scattering properties of radar chaff.  Over 155
specific citations (not including books) were  found and compiled
chronologically, with abstracts, in a main bibliography.  They were also






Analysis of the efficiency of space-time processing of radio signals in the
presence of interference
Title Text
Popov, A. S., Davydenko, V. V., Skobel'tsev, Yu. V.Author Text
Radioelektronika, Vol. 26, No. 4, pages 54-8.  Translation:
Radioelectronics and Communication Systems, Vol. 26, No. 4, pages 50-3,
1983.  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
antenna arrays, antenna theory, signal processing,
efficiency, space-time processing, radio signals,
interference, weighting factor, adaptive antenna array,
 state variables, Kalman filter, receiving elements,
noise power, angle of arrival
Keyword Text
The problem of optimizing the vector of the weighting factor in an adaptive
antenna array is  considered.  An algorithm of the functioning of an adaptive
antenna array is synthesized using the  method of state variables, based on
the use of a Kalman filter.  The results of the calculation of the  effectiveness
of space-time processing algorithms for a planar equidistant adaptive antenna
array are  presented for a different number of receiving elements, noise power,






Space qualified L-band triplexer for Global Positioning SatelliteTitle Text
Ranghelli, J. and Moravchik, J.Author Text
Conference:  NTC '83:  IEEE 1983 National Telesystems Conference:  Space
Systems for the National Well-Being and Security, San Francisco, CA,
November 14-16, 1983.  Proceedings published by IEEE, New York, NY,
1983. Authors' Association:  ITT, Defense Communications Division.
Source Text
band-pass filters, frequency multipliers, microwave
filters, radio direction-finding, radio navigation,
satellite links, coaxial cavities, NAVSTAR, L-band
triplexer, Global Positioning Satellite, astronomy,
spectrum  occupancy, Tchebycheff bandpass filters,
passband losses, temperature compensation
Keyword Text
Stringent spectrum requirements for astronomy and spectrum occupancy are
met at L-band with two  6-pole and one 3-pole Tchebycheff bandpass filters
combined as a noncontiguous triplexer.  Coaxial  cavities with unloaded Q
(Qu) greater than 6000 were fabricated to realize passband losses less than
0.45 dB.  A novel temperature compensation technique is described which
has no weight penalty.   Transmission power of 100 watts is handled without






Techniques for locating a remote HF transmitter from single-site
measurements. Memorandum  Report
Title Text
Reilly, M. H.Author Text
Naval Research Lab., Washington, D. C. Astia Document (AD)-A132014-NRL-
MR-5145, 24 pages, 1983.
Source Text
approximation, high frequencies, ionosphere, magnetic
fields, radio transmitters, atmospheric  models,
ionospheric propagation, positioning, radio direction
finders, range finding
Keyword Text
Techniques are developed for the location of a remote HF transmitter from
single-site DF  measurements on the incoming wavefront, coupled with
ionospheric data.  A simple method is  detailed, which utilizes the Breit-Tuve
and Martyn equivalent path theorems in a flat ionosphere  approximation.  it is
shown to break down in this application only for high elevation angles and
frequencies.  Curved ionosphere generalizations of these theorems are
developed to remove this  breakdown.  These generalizations are found to be
remarkably accurate within the context of the  neglect of magnetic field and







Confidence region for the evaluation of HF DF single site location
systems.
Title Text
Reilly, M. H., Coran, J.Author Text
Interim Report:  Naval Research Lab., Washington, D. C.  Astia Document
(AD)-A133208, AD-E000546, NRL-MR-5164,  22 pages, 1983.
Source Text
direction finding, high frequencies, site selection,
algorithms, confidence limits, sites, statistical
distributions
Keyword Text
A set of HF DF measurements in a single site location (SSL) system will
yield after processing,  a scatter of latitude longitude fixes of the position of a
remote transmitter.  A confidence ellipse  associated with this distribution of






Microwave scanning beam landing system performance during Shuttle
landings
Title Text
Robel, M. C. and Harton, P. L.Author Text
Conference:  NTC '83:  IEEE 1983 National Telesystems Conference:  Space
Systems for the National Well-Being and Security, San Francisco, CA,
November 14-16, 1983.  Proceedings published by IEEE, New York, NY,
1983. Authors' Association: Lockheed Engineering & Management Services
Co. Inc., Houston, Texas.
Source Text
aerospace instrumentation, radio direction-finding,
radio navigation, satellites variable measurement,
azimuth measurement, Shuttle, microwave scanning beam
landing system, Space Transportation  System,
trajectories, automatic landing, Shuttle position,
landing profile, elevation measurement error,  distance
error
Keyword Text
Operational performance of the microwave scanning beam landing system
(MSBLS) has been  evaluated for each of the six Space Transportation
System (STS) Shuttle landings.  Evaluations of  the STS mission data
includes a comparison of actual and predicted acquisition points and a
comparison of MSBLS measurements with reference measurements derived
from best estimates of  the trajectories.  The Shuttle landing system is
designed to provide an automatic landing capability  and to provide an
indication of the Shuttle position along the planned landing profile.  During the
manual landing procedure, the indication of Shuttle position along the profile
remains as reference  information.  Azimuth and elevation measurement error
estimates have been found to be less than  0.05 degrees over most of the
coverage volume that has been used during the STS landing operations;






Radar signal processing architectures and algorithm in digital VLSI
(Very Large Scale Integration)
Title Text
Roberts, J. B. G., Darby, B. J., Herring, R. W., McWhirter, J. G.,
Whitehouse, H. J.
Author Text
Technical Cooperation Program, Redstone Arsenal, Ala. Technical Panel KTP-
3, Report  PB84-1401100, TTCP/KTP3-83/1, TR-5, 32 pages, 1983.
Source Text
architecture (computers), Fourier transformation,
signal processing, very large scale integration,
algorithms, digital filters, distributed processing,
integrated circuits, least squares method,  numerical
analysis
Keyword Text
The revolution recently wrought in signal processing by the Fast Fourier
Transform (FFT)  algorithm and the technology of digital integrated circuits is
realized as merely the harbinger of  an even more profound change involving
not only a new generation of very large scale integration  (VLSI) technology
and algorithms properly optimized in the numerical analysis sense but also
computers organized in new ways to distribute the processing load among
many active elements  operating concurrently.  This realization stimulated a
study to evaluate the likely impact of these  developments, point out priorities
and to make recommendations as to the research areas on which  to
concentrate resources.  The modern signal processing techniques which are
likely to provide  adaptive processing, optimum estimators in angle of arrival
and frequency and other functions are  documented.  Numerical techniques







The effects of corona and angle of arrival on the EMP response of cables
lying on the surface of  the Earth
Title Text
Rogers, S. R., Perala, R. A., Scharf, W.Author Text
Electro Magnetic Applications, Inc., Albuquerque, N. Mex., Adelphi, MD.
HDL,  Astia Document (AD)-A127060-HDL-CR-83-004-1, 84 pages, 1983.
Source Text
coronas, electric wire, electromagnetic pulses, air-
comparison, coupling, Earth surface, electric  fields,
exposure, mathematical models, parameterization, time
Keyword Text
This report establishes that corona is not a significant factor in determining
the coupling of  source-region EMP to long cables positioned on or near the
Earth.  A parametric comparison is  given for the effect of angle of arrival on
various lengths of cables exposed to source-region EMP.   In addition, these
calculations show that worst-case surface cable response is not necessarily
caused by the largest peak amplitude incident field.  Instead, the response
tends to be more  directly related to the time integral of the late time portions










News from Rohde and Schwarz, Vol. 23, No. 100, page 27, 1983.  Rohde &
Schwarz GmbH, Munich, West Germany.
Source Text
radio direction-finding, receiving antennas, Doppler
radio direction finder, antenna system, shortwave,
phase rotator, rotation scanning device,  rotating
loop, dipole signals, amplifier, electronic switches
Keyword Text
This direction finder with a 90 degrees phase rotator following the rotation
scanning device enables  the received, rotating loop or dipole signals to be
separately evaluated.  The output of each individual  loop is linked by way of
an amplifier to a rotation scanning device, this comprising several electronic






New mathematical tools in direction finding and spectral analysisTitle Text
Schmidt, R. O.Author Text
Proceedings:  SPIE - The International Society for Optical Engineering, Vol.
431, pages 7-19, 1983.  ESL Inc., Sunnyvale, CA.
Source Text
linear algebra, radio direction-finding, spectral
analysis, mathematical tools, direction finding,
spectral analysis, algebra, vector spaces, signal
processing, time  series analysis
Keyword Text
Linear algebra (i.e., the algebra of vector spaces) provides widely used
mathematical tools and  concepts which are today being considered for
implementation in special computer architectures.   It seems that so many
signal processing problems can be expressed and, more importantly,
implemented efficiently as a sequence of vector and matrix operations, that a
signal processing  system with a capability for high speed linear algebra is
necessary if the more advanced signal  processing algorithms are to be
implemented to operate in real time.  The purpose of this paper is to  support
the notion that linear algebra is a sound basis for important signal processing
system  implementations and, further to suggest that multi linear algebra (i.e.,
the algebra of vector, bivector,  trivector, etc., spaces) offers an even broader
set of signal processing "tools".  Examples and ideas  from direction finding






Comprehensive radio physical investigations of ice coversTitle Text
Shestopalov, V. P., Khmyrov, B. E., Kalmykov, A. I., Sinitsyn, Iu. A.,
Bass, F. G., Komiak, V.
A., Tsymbal, V. N., Shilo, S. A. (Akademiia Nauk Ukrainskoi SSR,
Institut Radiofizikii
Elektroniki, Kharkov, Ukrainian S R)
Author Text
Doklady, Vol. 272, No. 3, pages 598-600, 1983.  Akademiia Nauk SSSRSource Text
ice mapping, microwave scattering, radio physic, remote
sensing, centimeter waves,  electromagnetic fields,
millimeter waves
Keyword Text
A comprehensive approach is outlined for investigating ice covers by radio
physical methods and  for constructing a model for the scattering and
radiation of centimeter and millimeter radio waves  by ice.  The approach
involves the simultaneous use of data from active radar and data on the  radio
thermal self-radiation by ice.  The combined use of radiolocation and
radiometric methods,  which are underlain by inherently different but mutually
complementary physical processes, makes  it possible to resolve the
ambiguities encountered when the data from either of the methods are
interpreted separately.  The distribution of the intensity of the electromagnetic
field is described  by a system of linear integral-differential equations






A stochastic analysis of a modified gain extended Kalman filter with
applications to estimation with  bearings only measurements
Title Text
Song, T. L. and Speyer, J. L.Author Text
Conference:  22nd IEEE Conference on Decision and Control, San Antonio,
Texas December 14-16, 1983.  Proceedings published by IEEE, New York,
NY, 1983.  Authors' Association:  Department of Aerospace Engineering &
Mechanical Engineering, University of Texas, Austin, Texas.
Source Text
Kalman filters, radio direction-finding, stochastic
processes, stochastic analysis, modified gain extended
Kalman filter, estimation,  bearings only measurements,
globally convergent nonlinear observer, stability,
probabilistic Hilbert  space
Keyword Text
A new globally convergent nonlinear observer, called the modified gain
extended Kalman observer  (MGEKO) is developed for a special class of
systems.  The stochastic stability of this observer used  as a filter (now called
the MGEKF) is analyzed in the probabilistic Hilbert space L/sub 2/.  Sufficient
 conditions for the MGEKF to be asymptotically stable are established.   The
MGEKO and the  MGEKF are applied to the three-dimensional bearing-only






Improvement of the accuracy of Doppler direction finders for general
aviation by spectral signal  analysis.
Title Text
Springer, R.Author Text
German Thesis:  Braunschweig, Technische Universitaet, Fakultaet fuer
Maschinenbau und Elektrotechnik, Dr.  Ing., Dissertation, 1983, 157 pages,
1983.
Source Text
accuracy, aircraft instruments, civil aviation, Doppler
navigation, radio direction finders, signal  analysis,
computerized simulation, error signals, instrument
errors, phase modulation, sidebands,  spectrum
analysis, wave attenuation, wave diffraction, wave
reflection
Keyword Text
An improved Doppler direction finder (DDF) based on the analysis of the
modulation phase is  developed, simulated numerically, and tested in a
laboratory version.  The direction-finding  requirements of general aviation are
reviewed; the principles of DDFs are explained; and problems  arising in
conventional DDFs (scattering, diffraction, attenuation, noise, and reflection)
are  analyzed.  The proposed DDF employs a following supernet with an FM
auxiliary oscillator and  a narrowband if filter to analyze the entire output
spectrum including both carrier and sidebands.   Comparison of a computer
simulation and laboratory measurements demonstrates the greatly  increased
precision attainable with this device.  Graphs, diagrams, and sample spectra






Digital signal processing techniques for GPS receiversTitle Text
Sturza, M. A.Author Text
Conference:  NTC '83, IEEE National Telesystems Space Systems for the
National Well-Being and Security, San Francisco, CA, November 14-16,
1983.  Published by IEEE, New York, NY, pages 148-54, 1983.  Author's
Association:  Litton Systems Inc., Canoga Park, CA.
Source Text
radio direction-finding, radio receivers, radio
navigation, signal processing, analog signal
processing, in-phase signals, quadrature phase signals,
GPS receivers, Global  Positioning System, RF signal
processing, digital signal processing, DSP, baseband,
amplitude-sampled IF, phase-sampled IF, DSP algorithms
Keyword Text
Global Positioning System receiver signal processing can be partitioned into
three parts:  RF signal  processing, estimation of in-phase (I) and quadrature-
phase (Q) signals; and subsequent processing  of these I and Q signals.  The
author reviews analog RF signal processing.  Three digital signal  processing
(DSP) techniques of I/Q generation (baseband, amplitude-sampled IF, and
phase-sampled  IF) are described and evaluated.  Typical DSP algorithms for






Spectrum analysis techniques applied to multi source range estimationTitle Text
Swope, G. R.Author Text
Naval Underwater Systems Center, New London, CT. pages 197-201, IEEE,
New York, NY, page 319, IEEE, 1983.
Source Text
spectral analysis, spectrum analysis, multi source
range estimation, spatial processing, angle of arrival,
transform,  minimum variance, maximum likelihood,
maximum entropy, autoregressive, power spectrum
estimators, simulations, spatial sampling, spatial
aliasing, mean square error
Keyword Text
Spectrum analysis techniques (conventional and high resolution) have been
used extensively in  spatial processing to obtain the angle of arrival for multi
source arrivals which are close to each other.   These results are applied here
to the problem of estimating the ranges of two sources which are close  to
each other.  The methods considered are the conventional (transform),
minimum variance  (maximum likelihood), and maximum entropy
(autoregressive) range power spectrum estimators.   Superresolution
spectrum estimators which require only the number of sources are also
considered.   For two sources, simulations, were performed to analyze the
resolution capability of these methods.   For many practical applications, the
spatial sampling interval is quite large which results in  ambiguous (spatial
aliasing) estimates.  The effect of ambiguous estimates on the estimator






Semi automated angle of arrival studies at VLFTitle Text
Thiel, D. V.Author Text
School of Science, Griffith University, Nathan, Qld., Australia, pages 651-3,
Institute Radio & Electronic Engineering, Australia, Sydney, NSW. pages.
xxviii+678, 1983.
Source Text
geophysical prospecting, geophysical techniques,
ionospheric electromagnetic wave propagation,  radio
direction-finding, radiowave propagation, terrestrial
electricity, Australia, geoelectric, crust, radiowave
propagation, prospecting, semiautomated technique,
atmospheric electromagnetic wave propagation,
terrestrial electricity, measurement, crossed magnetic
loop, crossed electric dipole, angle of arrival
studies, VLF, North West Cape, Brisbane, reliability,
direction finding techniques, ionospheric disturbances,
surface impedance, equipment design
Keyword Text
The signal from the fixed VLF transmitter at North West Cape is being
monitored in Brisbane.  A  comprehensive experiment is being developed to
enable the reliability of various direction finding  techniques during ionospheric
disturbances to be assessed and to determine the surface impedance  of the
Earth as a function of the angle of arrival.  The principles of the experiment,






Imaging radio wave sources with two spatially non-coherent, sparse
wavefront sampling arrays and  multiplicative processing
Title Text
Tricoles, G., Rope, E. L., Hayward, R. A.Author Text
Conference:  10th International Optical Computing Conference, Cambridge,
MA, April 6-8, 1983.  Sponsored by IEEE Int. Comm. Optics, SPIE.
Published by IEEE, New York, NY.  (ISBN 0 8186 0004 7)  Authors
Association:  General Dynamics Electronics Division, San Diego, CA.
Source Text
antenna arrays, computerised picture processing, radio
direction-finding, receiving antennas, radiowave source
imaging, spatially noncoherent sparse wavefront
sampling arrays, phase data,  multiplicative
processing, direction finding, reflection sources,
receiving antennas, amplitude data,  computer
processed, phase reference, image intensities,
resolution
Keyword Text
Describes a new method that locates radio wave sources by forming images.
This approach has  potential advantages over conventional direction finding
because it shows reflection sources, which  lower the accuracy of direction
finding; in addition, images show distance as well as direction.  The  method
is to use two sparse, separated arrays of receiving antennas to sample
wavefronts.  Measured  phase and amplitude data are computer processed to
form an image.  Each array is coherent by means  of a phase reference
obtained from one of its antennas, but the two arrays are mutually non-
coherent.   This non-coherence permits multiplying image intensities to
improve resolution.  An example of  experimental results is shown for
wavelength 10 meters.  The method has been used at wavelengths  as long
as 50 meters and as short as 33 cm; of course, distinct arrays were used for






Airborne and Ground-Based Lightning Electric and Magnetic Fields and
VHF Source  Locations for a Two Stroke Ground Flash
Title Text
Uman, M. A., Krider, E. P., Rustan, Jr., P. L., Kuhlman, B. P., Moreau,
J. P.
Author Text
Lightning Technologies, Inc., Pittsfield, MA.  8 pages, 1983.Source Text
lightning, direction finding, position (location),
magnetic fields, electric fields, radio   waves, very
high frequency, measurement, airborne, ground level,
Florida, component reports,  lightning location,
NTISDODXA
Keyword Text
We have reduced and analyzed the data from a two-stroke lightning flash to
ground which  occurred in South Florida on July 16, 1981, within a network of
four ground stations  instrumented for VHF measurements, about 15 km from
a ground station instrumented  for wide-band electric field measurements, and
within 10 km of a WC-130 aircraft  operating at 5.2 km and instrumented for
wide-band electric and magnetic field  measurements.  The four-station
ground-based VHF measurements allow a reconstruction  of the geometry of
the flash, which was composed of two separate channels to ground.  Electric
field system bandwidth for the ground measurement was from 0.02 Hz to
about  2 MHz; electric and magnetic field system bandwidths on the aircraft
extended to 20  MHz.  Ground-based and airborne measurements of fields are






Adaptive algorithms for two-dimensional harmonic retrievalTitle Text
Umapathi Reddy, V., Citron, T. K., Kailath, T.
Editor:  Kirk, D. E.
Author Text
Conference:  Sixteenth Asilomar Conference on Circuits, Systems &
Computers, Pacific Grove, CA, November 8-10, 1982.  Sponsored by Naval
Postgraduate School, University Santa Clara, IEEE.  Published by IEEE, New
York, NY, pages 177-81, 1983.  (ISBN 0 8186 0000 4)  Authors' Association:
Department of Electrical Engineering, Stanford University, Stanford, CA
Source Text
filtering and prediction theory, least squares
approximations, signal processing, spectral analysis,
stochastic processes, frequency estimation, angle-of-
arrival estimation, adaptive algorithms, stochastic
gradient algorithms,  Pisarenko's method, recursive
algorithms, two-dimensional harmonic retrieval, point
source emitters,  two-dimensional spectral analysis,
least-squares algorithms, simulation
Keyword Text
Estimation of the frequency and the angle of arrival of point source emitters
can be viewed as an  application of two-dimensional spectral analysis.  In this
report stochastic gradient and least-squares  algorithms are derived for
adaptive two-dimensional harmonic retrieval.  The attractive features of  the
adaptive method are:  (i) it is a high resolution 2-D spectral technique; (ii) in
the case of point  emitters, it extends the unbiased property of V. F.
Pisarenko's one-dimensional harmonic retrieval  method (see Geophys. J.
Roy. Astron. Soc., p. 347-66, 1973) to the two-dimensional case; and (iii)  the
recursive nature of the algorithms makes them suitable for real time
applications.  Some  simulation results are presented to demonstrate the






Time division multiple access differential GPSTitle Text
Van Dierendonck, A. J.Author Text
Conference:  NTC '83:  IEEE 1983 National Telesystems Conference, Space
Systems for the National Well-Being and Security, San Francisco, CA,
November 14-16, 1983.  Published by IEEE, New York, NY, pages 202-8,
1983.  Author's Association:  Stanford Telecommunications Inc., Stanford,
CA.
Source Text
multi-access systems, radio direction-finding, radio
navigation, time division multiplexing, time division
multiple access, differential GPS, Navstar Global
Positioning System, ground  transmitters, GPS
satellite, jammers, TDMA, receiver
Keyword Text
It has been proposed for the Navstar Global Positioning System range
applications that  pseudo-satellites (or ground transmitters) be used to
augment the GPS satellite constellation.   However, close proximity to these
ground-based transmitters causes them to act as jammers to both  the GPS
satellites and other more distant transmitters.  Since close proximities cannot
always be  avoided, multiple access means must be used.  TDMA is the
preferred approach as it does not impact  receiver hardware implementation,






Data acquisition for evaluation of an airborne lightning detection
system, Final Report Jun. -  Aug. 1981
Title Text
Walko, L. C., Reazer, M. J.Author Text
Final Report:  Air Force Wright Aeronautical Labs., Wright-Patterson AFB,
Ohio, 62 pages, Astia Document (AD)-A135318, AFWAL-TR-83-3083, 1983.
Source Text
C-130 aircraft, data acquisition, meteorological radar,
meteorological research aircraft,  thunderstorms,
charge transfer, direction finding, display devices,
flight tests, lightning, radar  echoes, tracking
(position)
Keyword Text
A data acquisition system was flown on a WC-130 aircraft to acquire data for
evaluation of the  Ryan Stormscope for potential use of such a system on
USAF aircraft.  The data acquisition  system consisted of an instrument panel
containing the Stormscope display, an aircraft weather  radar display, an IRIG-
B time display, and video recording system.  Data were acquired during  the
summer of 1981 in the Florida area during a program conducted jointly by the
Air Force  Wright Aeronautical Laboratories and the National Oceanographic
and Atmospheric  Administration for the airborne characterization of lightning.
The IRIG-B time reference permitted  correlating of the Stormscope data,
airborne and ground weather radar data, and electromagnetic  measurement
data from the lightning characterization program.  Typical data acquired are
presented along with corresponding data from electromagnetic sensors.  A
comparative discussion  of the data from the various systems is presented.







Maximum likelihood phase estimation for direction findingTitle Text
Wang, C. M. and Lee, C. C.Author Text
Conference:  1983 IEEE International Symposium on Information Theory, St.
Jovite, Que, Canada, September 26-30, 1983.  Published by IEEE, New York,
NY, pages 146-7, 1983.  Authors' Association:  Department of Electrical
Engineering & Computer Science, Northwestern University, Evanston, Illinois.
Source Text
estimation theory, radar theory, radio direction-
finding, statistical analysis, direction finding, phase
estimation, interferometer system, direction-of-
arrival, plane wave,  transponder, phase difference,
phase measurement circuit, phase detector, reference
sinusoid,  covariance function, filtered noise, maximum-
likelihood principle, arctangent, Cramer-Rao lower
variance bound
Keyword Text
Summary form only given as follows:  A phase estimation problem related to
the direction finding  of an interferometer system is studied.  It is known that
the direction-of-arrival of a plane wave from  the transponder can be
determined by means of measuring the phase difference between signals
received by two antennas separated by a certain distance.  The conventional
way to obtain the phase  measurement circuit (phase detector) ignores the
existence of noise and thus has little statistical merit.   It is assumed that a
reference sinusoid is available in the system and that the covariance function
of  the filtered noise is known.  Then the maximum-likelihood principle is used
to derive estimates for  the in-phase component and the quadrature
component of each received signal (in filtered noise),  respectively.  The
arctangent of the ratio of the two estimates then gives the maximum-
likelihood  estimate for the phase, according to the invariance property of
maximum likelihood estimation.   Numerical results show that this estimate
has high precision compared to the conventional phase  measurement
method which does not account for noise.  Also the Cramer-Rao lower






Real time translator design considerationsTitle Text
Ward, T. D. and Badewitz, R. C.Author Text
Conference:  NTC '83, IEEE National Telesystems Space Systems for the
National Well-Being and Security, San Francisco, CA, November 14-16,
1983.  Published by IEEE, New York, NY, pages 254-9, 1983.  Author's
Association: Cubic Corp.
Source Text
aircraft instrumentation, radio direction-finding,
radio navigation, real-time systems, satellite links,
tracking systems, transponders, real-time translator,
telemetry receiving equipment, GPS satellites, tracking
down converter, Global  Positioning System, airborne
tracking, translated GPS signals, recording equipment,
GPS receiver,  test vehicle navigation
Keyword Text
A description is given of an approach to real-time airborne tracking on
translated GPS signals which  is compatible with existing range telemetry
receiving and recording equipment.  An existing GPS  receiver is used to






Use of GPS for determining position of drifting buoysTitle Text
Warnke, L. L., Westerfield, E. E.Author Text
Applied Physics Lab., Johns Hopkins University, Baltimore, MD. pages 209-
13, IEEE, New York, NY, page 437, IEEE, 1983.
Source Text
ballistics, military systems, missiles, position
measurement, radio direction-finding, radio navigation,
 satellite links,acoustic noise detection, GPS,
position, buoys, ballistic missile systems, Sonobuoy
Missile Impact  Location System, aircraft, GPS
satellites
Keyword Text
Testing of ballistic missile systems requires that the splash point or reentry
bodies be accurately  determined.  This determination is usually made
through use of the Sonobuoy Missile Impact  Location System (SMILS).
With this system up to 15 sonobuoys are dropped in an array in the target
area.  Each buoy has the ability of detecting acoustic (in water) noise
generated by the splash of the  reentry body and of transmitting the reentry
data to an aircraft circling overhead.  A system is  described for determining






Microwave propagation across the Bay of Fundy.  I.  Main path angle-of-
arrival measurements
Title Text
Webster, A. R. and Lam, W. I.Author Text
Conference:  Third International Conference on Antennas and Propagation-
ICAP 83, Norwich, UK, April 12-15, 1983.  Published by IEE, London, UK,
Part 2, pages 286-9, 1983.  Authors' Association:  University of Western
Ontario, London, Ontario, Canada.
Source Text
radio communication, radiowave propagation, microwave
propagation, main path, Bay of Fundy, angle-of-arrival,
diagnostic system, delay times,  multipath situation,
direct ray
Keyword Text
Presents a diagnostic system designed to measure with some precision the
amplitudes,  angles-of-arrival and relative delay times of the separate
components in a multipath situation.  The  authors discuss the behavior of the






Translated GPS real-time trackingTitle Text
Wells, L. L.Author Text
Interstate Electronics Corp., Anaheim, CA, pages 260-4, IEEE, New York,
NY, page 437, IEEE, 1983.
Source Text
distance measurement, radio direction-finding, radio
navigation, real-time systems, satellite links,
tracking systems, translated GPS, range measurement,
Global Positioning System, real-time tracking, GPS
signal, data  processing, master station, satellite
measurements, frequency translation
Keyword Text
A small, lightweight, and relatively inexpensive transistor is described.  The
system's complex part,  the GPS signal and data processing, is located in a
relatively benign environment where system  performance and sophistication
need not be compromised by equipment size, weight, or  power-consumption
tradeoffs.  This discussion emphasizes processing at the master station,
specifically in the modification of the satellite measurements resulting from






Summary of ESM for naval operationsTitle Text
Wooller, D.Author Text
Conference:  Colloquium on "ESM Systems", London, UK, April 1983.
Published by IEE, London, UK, 1983.  Author's Association:  Admiralty
Surface Weapons Establishment, London, UK.
Source Text
marine systems, military systems, radar systems, radio
direction-finding, electronic support measures, ESM,
naval operations, radar, ships, airborne platforms,
sensitivity, frequency measurement, direction
measurement, direction finding, signal processing,
acousto-optic techniques, picture compilation
Keyword Text
Discusses the features required by a modern naval ESM system to detect
and find the bearing of  friendly and hostile radar transmissions from surface
ships and airborne platforms. Under the  headings of sensitivity, frequency
measurement, direction measurement and future trends, each topic  is
treated briefly without reference to specific classified applications.  Emphasis
is put on the future  need for better direction finding (DF), not only to aid target
location but to materially improve the  separation of signals from a dense
pulse arrival.  Mention is made of new signal processing based  on acousto-
optic techniques and the use of ESM as a prime sensor for picture







VHF direction finder for locating lightnings at close rangesTitle Text
Yamashita, H., Iwai, A., Satoh, M., Katoh, T.Author Text
Proceedings:  Research Institute of Atmospherics, Nagoya University, Vol.
30, pages 15-24 (See N83-33274 21-42), 1983.  Nagoya University (Japan).
Source Text
lightning, position (location), radio direction
finders, thunderstorms, very high frequencies, antenna
design, atmospheric electricity, directional antennas,
forecasting
Keyword Text
A new VHF direction finding (DF) system using Rocke type Adcock antenna
was developed to  locate nearby lightnings with a bearing error less than 2
deg.  The DF results show that the  locations of lightnings are distributed






Sidelobe Identification and DiscriminationTitle Text
Eberhardt, Paul R.Author Text
Cubic Corp., San Diego, California.  20 pages; January, 1983.Source Text
direction finding, sidelobes, directional antennas,
angle of arrival, target discrimination,
identification, receivers, interception, measurement,
arrival ,component reports, NTISDODXA
Keyword Text
Instantaneously measuring Direction of Arrival of an arbitrary signal yet







New radio direction finders protect coastal traffic:  monitoring with 0.1
degrees accuracy is possible
Title Text
Fallet, T.Author Text
Elektro, Vol. 96, No. 1, pages 22-3; 6 January 1983.Source Text
monitoring, radio direction-finding, radionavigation,
radio direction finders, coastal traffic, navigation,
monitoring of ships positions, VHF
Keyword Text
Radio direction finders for navigation are regaining popularity.  New precise
techniques have made  detailed monitoring of ships positions in narrow waters
possible.  The rescue service is also  interested.  By far the majority of
distress calls come from small vessels which do not know where  they are.
Norway will install four new direction finders for VHF during the spring.  They






Studies of the Adcock direction finder in terms of phase-mode
excitations around circular arrays
Title Text
Guy, J. R. F., Davies, D. E. N.Author Text
Radio and Electronic Engineer, Vol. 53, No. 1, pages 33-8; January 1983.
Department of Electronic Engineering, University College, London, UK.
Source Text
antenna arrays, radio direction-finding, signal
processing, error sources, error compensation, Butler
matrix, Adcock direction finder, phase-mode
excitations,  circular arrays, direct phase-measuring
detector, bearing measurements, signal processing
system,  microcomputer
Keyword Text
This analysis leads to a convenient form of processing for such a DF system
based upon a circular  array/Butler matrix configuration which employs a
direct phase-measuring detector for bearing  measurements.  The principal
sources of error limiting the physical spacing of elements within the  array are
highlighted and methods of improving wide-bandwidth operation are presented
which entail  the use of directional elements.  A signal processing system
based around a small microcomputer is  discussed for the automatic






Estimating the angles of arrival of multiple plane wavesTitle Text
Kumaresan, R., Tufts, D. W.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 19, No. 1,
pages 134-9; January 1983.  University of Rhode Island, Kingston, Rhode
Island.
Source Text
estimation theory, signal detection, sensor line array,
angle of arrival estimation, signal detection, multiple
plane waves, eigenstructure,  covariance matrix,
polynomial
Keyword Text
The problem of estimating the angles of arrival of M plane waves incident
simultaneously on a line  array with L+1 (Lor=M) sensors utilizing the special
eigenstructure of the covariance matrix C of  the signal plus noise at the
output of the array is addressed.  A polynomial D (z) with special  properties
is constructed from the eigenvectors of C, the zeros of which give estimates
of the angle  of arrival.  Although the procedure turns out to be essentially the
same as that developed by Reddi  (1979), the development presented






Broad-band microwave electronically scanned direction finderTitle Text
Kummer, W. H.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-31, No.1, pages
18-26; January 1983.
Source Text
antenna arrays, antenna radiation patterns, microwave
links, radio direction-finding, receiving  antennas,
scanning antennas, broadband microwave direction
finder, electronically scanned direction finder,
Wullenweber array,  azimuth plane, sidelobe level,
traveling-wave tube phase shifter, true time delay
Keyword Text
The design, fabrication, and test results obtained for an electronically
scanned Wullenweber array  are described.  The array scanned rapidly in the
azimuth plane and received signals over an 8-12 GHz  frequency band
independent of their frequency or signal characteristics.  A minimum sidelobe
level  of 20 dB was desired.  The heart of the system was the traveling-wave






Two-Layer Model of Line-of-Sight Refractive Multipath PropagationTitle Text
Mano, KoichiAuthor Text
Rome Air Development Center, Griffiss AFB, NY.  Report RADC-TR-82-337,
60 pages; January 1983.
Source Text
multipath transmission, electromagnetic wave
propagation, line of sight, angle of arrival,
atmospheric refraction, microwave transmission,
terrain, approximation (mathematics),  coordinates,
partial differential equations, ray theory, earth
flattening, NTISDODXA
Keyword Text
The two-layer model of the line-of-sight refractive multipath propagation was
examined  by employing the earth-flattening system of coordinates and the
result was compared with  an unpublished result carried out by other workers
who studied the problem in the  ray-straightening system. That these results
should be identical is self-evident in principle  provided the analysis is carried
out rigorously.  However, different approximations are  used in the two
methods, so it must still be demonstrated that the two methods given the
same result in practice as well as in theory. The atmosphere is assumed to
consist of two  layers.  The lower layer, which is immediately above the
earths surface, is a non-ducting  one, typically the standard atmosphere, with
a constant thickness, and the upper one is a  ducting layer of sufficient
thickness. On the condition that the height above the earths  surface and the
elevation angle of the ray remain sufficiently small throughout the ray
trajectory, it can be shown that the ray path in either layer may be
approximated as a  circular arc of appropriate radius.  A comparison of our
quartic equation from the Earth  Flattening Method with the similar equation
obtained from the Ray-Straightening Method  shows that the two equations
are essentially identical. Moreover, the results for the transit  time between







Millimeter wave atmospheric turbulence measurements - Preliminary
results and instrumentation  for future measurements
Title Text
McMillan, R. W., Bohlander, R. A. , Ochs, G. R.,
Hill, R. J., Clifford, S. F.
Author Text
Optical Engineering, Vol. 22, pages 32 39, January - February 1983.  Authors
McMillan and Bohlander employed:  Georgia Institute of Technology, Atlanta,
Georgia.; Authors Ochs, Hill and Clifford employed:  NOAA, Wave
Propagation Laboratory, Boulder Colorado.
Source Text
atmospheric attenuation, atmospheric turbulence,
attenuation coefficients, electromagnetic wave
transmission, microwave attenuation, millimeter waves,
atmospheric effects, atmospheric moisture,  atmospheric
temperature, electromagnetic absorption, meteorological
parameters, radar attenuation,  screen effect, test
equipment, turbulence effects
Keyword Text
The study reports experimental and theoretical data on millimeter wave
atmospheric turbulence,  noting that such turbulence strongly dependent on
temperature and humidity structure parameters.   The theoretical data are
based on the work of Hill, Clifford and Lawrence (1980) in which an
expression is derived for the log amplitude variance of the fluctuations of
electromagnetic  radiation propagating through the turbulent atmosphere.
When compared to experimental data for  measurements at 35, 94, 140 and
220 GHz, good agreement is found.  Further work will consider  the intensity
and angle-of-arrival functions, as well as the mutual coherence function for










Defense Electronics, Vol. 15, No. 1, pages 84, 86; January 1983.Source Text
military computing, military systems, SLQ-32, EW
software, defense, early warning, direction-finding,
radar-guided missiles,  countermeasures, software
development
Keyword Text
The Navy/Raytheon SLQ-32 is a stand-alone point defense EW system built
in three versions ranging  from the low cost ($500000) (V) 1 suite, outfitted to
provide early warning and direction-finding of  radar-guided missiles to the
powerful (V) 3 (about $1.8 mission), which has complete frequency  range
coverage and high-power active countermeasures to jam attacking missiles.






Utrustning foer Registrering av Infraljudvagors Infallstriktning:  Tekisk
Beskrivning  (Equipment for Recording the Direction of Incidence of
Infrasonic Sound Waves:  Technical Description)
Title Text
Nygren, Hans-GoeranAuthor Text
Foersvarets Forskningsanstalt, Stockholm (Sweden).  Report FOA-C-30307-
E1, 61 pages; January 1983.
Source Text
acoustic detectors, atmospheric radiation, direction
finding, microphones, signal processing,
microcomputers, foreign technology, infrasonic
radiation, NTISTFSEAB
Keyword Text
The report is a technical description of a stationary equipment for recording
atmospheric  infrasonic sound signals.  The equipment is built up by three
microphones, a  signal-processing part, and a microcomputer for the







Direction finding using an adaptive null trackerTitle Text
Barton, P.Author Text
IEE Proceedings H Microwaves, Optics and Antennas, Vol. 130, No. 1, pages
78-83; February 1983.  Standard Telecommunication Labs. Ltd., Harlow, UK.
Source Text
antenna phased arrays, antenna theory, radio direction-
finding, signal processing, adaptive null tracker,
multiple-element array, adaptive null steering
algorithm, null tracker, direction  finding
Keyword Text
Signals received by a multiple-element array can be processed by an adaptive
null steering algorithm  which treats the "signals" as "jammers" thereby
potentially forming discrete nulls in the directions  of arrival of individual signal
components.  Use of a null tracker can therefore be proposed as a  means of
direction finding, and, since the null widths can be made narrower than the
width of a beam  formed by the same aperture, it can be asserted that such a
technique will achieve better resolution  than conventional methods.  The
improved performance potentially available with the technique is  compared
with an exemplary convention method.  The extent to which this potential can
be  approached is assessed in the light of receiver channel errors, finite-time
averaging of the received  data and the degree of correlation between received






An introduction to antiaircraft fire direction systemsTitle Text
Blanco, R. R.Author Text
Mundo Electronico, Vol. No. 125, pages 85-90; February 1983.Source Text
military systems, radio direction-finding, antiaircraft
fire direction systems, target range sensors, signal
processing
Keyword Text
Summarizes the basic problems of antiaircraft fire direction systems.  After a
historical introduction  to the subject, the author briefly describes the






Underwater acoustic sensor arrays using angle of arrival diversity to
counteract fading in a multipath  medium
Title Text
Haber, F., Chien-Chung YehAuthor Text
Journal of the Acoustical Society of America, Vol. 73, No. 2, pages 502-12;
February 1983.  Moore School of Electrical Engineering, University of
Pennsylvania, Philadelphia, Pennsylvania.
Source Text
acoustic receivers, oceanographic techniques,
oceanography, underwater sound, underwater acoustic
sensor arrays, ocean, angle of arrival diversity,
multipath medium, independently  suspended acoustic
sensors, vertically dispersed multipath signal, deep
underwater propagation, mean  power pattern, noise
correlation
Keyword Text
The statistical properties of the output of a sparse array of independently
suspended acoustic sensors  submerged in the sea and exposed to vertically
dispersed multipath signal arrivals typical of deep  underwater propagation,
are studied here.  Horizontal components of element positions are subject  to
drift and diffusion and are not accessible to manipulation; vertical components
are assumed  nontime varying once element depth has been set.  Element
positions are assumed known having  been obtained using an independent
measurement procedure not dealt with in this paper.  The mean  power
pattern of such arrays in two dimensions with all elements at one depth and
in three  dimensions with different distributions of vertical positions, are
obtained assuming conventional  beamforming.  Conventional focusing is
found to be inefficient for signal energy collection and the  output obtained is
subject to variation typical of fading environments.  To overcome these effects,
 multiple vertical beams are formed using the three-dimensional array, the
beams looking at different  angles to resolve the multipath rays.  The multiple
beams, constituting a collection of angle-of-arrival  diversity branches are
combined in customary ways.  Beam separation to minimize noise correlation
 between branches is determined.  Simulation results for such a system
using various diversity  combining techniques are presented and the






Target location is determined by DF systems' bearing accuracyTitle Text
Keenly, R. R.Author Text
MSN Microwave Systems News, Vol. 13, No. 2, pages 146-56; February
1983. Condor Systems Inc., Santa Clara, California.
Source Text
radar systems, radio direction-finding, radar,
mathematical model, target location accuracy, bearing
accuracy, direction finding
Keyword Text
The evaluation of a mathematical model determining target location accuracy
as a function of the  bearing accuracy of various direction finding systems






Perturbation adaptive array processor for airborne applicationTitle Text
Kilvington, J.Author Text
IEE Proceedings H Microwaves, Optics and Antennas, Vol. 130, No. 1, pages
84-90; February 1983.  Radio & Navigation Department, Royal Aircraft
Establishment, Farnborough, UK.
Source Text
antenna phased arrays, antenna theory, radio direction-
finding, signal processing, perturbation adaptive array
processor, microprocessor, four-element array,
aircraft, transient response,  LMS algorithm, weight
rescaling process, hardware, weight linearization
technique
Keyword Text
The adaptive processor described uses a perturbation algorithm embodied in
a microprocessor, and  has been used with a four-element array.  The
resulting system is of low cost and great flexibility,  with particular advantages
for installation in aircraft.  The transient response is shown to be of the  same
form as that of an LMS algorithm for small perturbations, and a simulation
shows the  deviations from this form for larger perturbations.  The simulation
also provided some interesting  examples of processor behavior, as well as
being used to determine several design parameters.  The  use of a
microprocessor allows more complicated features to be used than is possible
with dedicated  hardware.  An example is the weight rescaling process which
takes the place of the clamped weight  or reference signal.  The hardware
description includes the highly successful weight linearization  technique
used.  Good linearity keeps to a minimum the word length used for weight






Threat Handbook:  Battlefield Survival and Radio electronic Combat:
The Radio Direction  Finding Threat.
Title Text
no authorAuthor Text
Training Workbook:  Army Training and Doctrine Command, Fort Monroe, VA.
 Shared Bibliographic Input.  Report SBI-AD-F000 009, 91 pages; February
1983.
Source Text
direction finding, radio deception, countermeasures,
radio jamming, tactical  communications, threat
evaluation, radio direction finding, communications
security, NTISDODXA
Keyword Text
The purpose of this training circular is to provide information concerning the
radio electronic combat threat. The enemy integrates electronic interception
and direction  finding with suppressive fires and electronic jamming.  Enemy
radio electronic combat is  intended to deprive the United States Army of use
of tactical electronic emitters required  to fight the battle. This report explains
how the direction finding component of enemy  radio electronic combat is
used and how specific protective techniques may be applied to  prevent U.S.
Army units from becoming enemy targets. This training circular is intended







Test results with an experimental direction-finding systemTitle Text
Berni, A. J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 19, No. 2,
pages 174-81; March 1983.  Ohio State University, Research Foundation,
Columbus, Ohio.
Source Text
estimation theory, radio direction-finding, signal
detection, direction-finding system, correlation matrix
Keyword Text
A direction-finding system was built that can simultaneously estimate the
arrival angles of two  incident signals.  It is conceptually straightforward to
extend the system to cases with greater  numbers of signals.  The system is
designed to work with uncorrelated signals whose form is  unknown, e.g. two
communication signals residing in the same bandwidth.  Pulsed as well as
continuous signals can be handled.  The technique involves the determination
of the received signal's  correlation matrix as an intermediate step.  Pattern






High Zenith Angle Limits of Cosmic Ray Access to an Earth Satellite.Title Text
Cooke, David J.Author Text
Technical Report from:  Utah University, Salt Lake City.  Air Force
Geophysics Lab., Hanscom AFB, MA. Report SCIENTIFIC-4-AFGL-TR-83-
0103,  22 pages; March 1983.
Source Text
charged particles, space charge, artificial satellites,
cosmic rays, particle trajectories, angle  of arrival,
rigidity, spacecraft charging, zenith, NTISDODXA,
NTISDODAF
Keyword Text
The question of the high zenith angle limits pertaining to access of charged
cosmic ray  particles of any given rigidity to an earth satellite is an important
one to investigators who  rely on the presence of the solid earth and
atmosphere to screen a satellite from upwards  moving particles. The
trajectory parameterization method has been used to elucidate the  general
characteristics of the different kinds of solid angle region that can be
distinguished relative to a satellite (or more generally to any given point within
the  geomagnetic field). These regions are: Those into which particle may be
allowed, those  into which particles are forbidden because of the local
blocking effect of the earth and  atmosphere, and those regions into which
charged particles may have access via means  of long bound or quasi bound
periodic trajectories. This report presents some of the  phenomenology
associated with these regions, and discusses aspects of their latitude,






Applications of Cluster Analyses and Integer Programming to Multiple
Target Tracking. NOTE Final Report. 1 Apr 82-31 Mar 83
Title Text
Cooper, D., Corser, G., Harris, F. C.Author Text
Tracor, Inc., Austin, Texas. Applied Sciences Group.  Report TRACOR-T83-
AU-9552-U, 157 pages; March 1983.
Source Text
algorithms, computer programs, mathematical
programming, underwater tracking, target detection,
multiple operation, range finding, direction finding,
scenarios, antisubmarine  warfare, submarine detection,
clustering, extraction, data processing, sorting,
statistical  tests, sonobuoys, underwater object
locators, target tracking, Integer programming, DIFAR
(Directional Finding and Ranging), Cluster  analysis,
NTISDODXA
Keyword Text
A Multiple-Target Tracking Algorithm has been designed and tested for use
with DIFAR  (Directional Finding and Ranging) sonobuoys. The algorithm is
implemented as a  functionally modular computer program composed of five
main subroutines. Operating  in near real time and in less than 64K words of
memory, the algorithm is capable of  separating raw measurements into data
sets corresponding to individual targets at the  sensor level (using cluster
analysis), correlating target measurements across sensors (using  physical
constraint and statistical tests), and selecting the most likely track scenario
among the various potential scenarios (using integer programming) The
process requires  no operator decision and no a priori information about the
number or initial conditions  of the targets. The algorithm is self initializing
from the raw buoy data.  Using synthetic  data, the algorithm was tested on






Direction finding with an array of antennas having diverse polarizationsTitle Text
Ferrara, E. R., Jr., Parks, T. M.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-31, No. 2, pages
231-6; March 1983.  ESL Inc., Sunnyvale, California.
Source Text
antenna arrays, antenna theory, directive antennas,
polarization, radio direction-finding, direction
finding, array, antennas, diverse polarizations,
diversely polarized antennas, multiple  cochannel
narrow-band signals, bearing estimation algorithms,
maximum likelihood, adapted angular  response, Music,
multiple signal classification, antenna arrays, maximum
entropy, directional  characteristics, arbitrary noise
correlations, antenna outputs, multiple signal
resolution, signal-to-noise  ratio
Keyword Text
The advantages of using diversely polarized antennas to determine bearings of
multiple cochannel  narrow-band signals are shown.  Three bearing estimation
algorithms - maximum likelihood (ML),  adapted angular response (AAR), and
Music (multiple signal classification) - are extended to handle  antenna arrays
with diverse polarizations; the maximum entropy method does not readily
extend.   The proposed algorithms are applicable to arbitrary antenna
locations and directional characteristics  and arbitrary noise correlations
between the antenna outputs.  The algorithms are compared on the  basis of
multiple signal resolution and bearing accuracy in the presence of noise.  The







Direction Finding with an Array of Antennas Having Diverse PolarizationsTitle Text
Ferrara, Earl R. Jr. and Parks, Terry M.Author Text
IEEE Trans., vol. AP-31, no. 2, ISSN 0018-926X,  March 1983.Source Text
Keyword Text
The  advantages of using diversely polarized antennas to determine bearings
of multiple cochannel narrow-band signals are shown.  Three bearing
estimation algorithms--maximum likelihood (ML), adapted angular response
(AAR), and MUSIC (multiple signal classification)--are extended to handle
antenna arrays with diverse polarizations; the maximum entropy method does
not readily extend.  The proposed algorithms are applicable to arbitrary
antenna locations and directional characteristics and arbitrary noise
correlations between the antenna outputs.  The algorithms are compared on
the basis of multiple signal resolution and bearing accuracy in the presence of
noise.  The MUSIC algorithm exhibits superior performance at moderate to
low signal-to-noise ratio (SNR).  (Authors' abstract, formal literature, English






Programs for a Target Position Estimation Procedure.Title Text
Forrest, R. N.Author Text
Technical Report from:  Naval Postgraduate School, Monterey, California.
Report NPS71-83-002, 51 pages; March 1983.
Source Text
target position indicators, programmed instruction,
calculators, errors, bearing (direction), estimates,
computer program documentation, coordinates, position
finding, computer aided  instruction, NTISDODXA
Keyword Text
The report contains program listings and user instructions for an HP-41CV, a
Sharp  PC-1500 (or TRS-80 PC-2) a Sharp PC-1211 (or TRS-80 PC-1), a
Casio FX-702P and  a TI-59. The programs implement a bearings-only







Adaptive Multiple Interference Tracking and Cancelling Antenna.  NOTE
Patent  Application
Title Text
Gutleber, Frank S.Author Text
Patent:  Department of the Army, Washington, DC.  Report PAT-APPL-6-472
793, 17 pages; March 1983.
Source Text
patent applications, cancellation, tracking, (antenna
arrays, adaptive systems, interference,  position
(location), angle of arrival, numbers, antennas, loops,
power, tracking antennas, cancelling antennas, tracking
loops, space code positions, interference  tracking,
NTISGPA
Keyword Text
An array antenna comprised of N individual elements where N is an integer
power of the  base two.  The individual elements have predetermined space
code positions N which are  varied by means of a plurality of tracking loops
comprised of a portion of receiver  apparatus coupled to the array and a null
seeking detector which is adapted to vary the  space code positions of the
elements such that the elements are selectively spaced at  respective N
locations relative to the N locations to provide a predetermined 180 deg,
phase difference between sets of elements operating in pairs at each space
angle of arrival  of each of M interference signals whereby a null and
substantially complete cancellation  of the interfering sources are
simultaneously provided while retaining the ability to  receive the desired






Interferometric acousto optic signal processor for simultaneous direction
finding and spectrum  analysis
Title Text
Lee, J. P. Y.Author Text
Applied Optics, Vol. 22, No. 6, pages 867-72; 15 March 1983.  Department of
National Defence, Defence Research Establishment, Ottawa, Shirleys Bay,
Ontario, Canada.
Source Text
acousto-optical devices, interferometers, optical
information processing, spectral analysis,
interferometric acousto optic signal processor,
microwave antenna array far field patterns, optimum
array synthesis, direction finding, spectrum analysis,
amplitude window weighting function, scaling  factor,
error tolerance analysis, linear periodic vs. aperiodic
arrays, optical antenna array far-field  patterns
Keyword Text
A general analysis is presented of an interferometric acousto optic signal
processor for simultaneous  direction finding and spectrum analysis.  Topics
include amplitude window weighting function,  scalirig factor, error tolerance
analysis, linear periodic vs. aperiodic arrays, and comparison between
microwave and optical antenna array far-field patterns.  Finally a specific






Wave interferenced error on an FM radar gained from the similarity with
the one on a Doppler  direction finder
Title Text
Miwa, S.Author Text
Transactions:  Institute of Electronics and Communication Engineers of
Japan, Part B, Vol. J66B, No. 3, pages 411-12; March 1983.  Oyama Tech.
College, Oyama, Japan.
Source Text
Doppler effect, frequency modulation, interference
(wave), radar theory, radio direction-finding, wave
interferenced error, FM radar, Doppler direction
finder, phase error, spike error
Keyword Text
Wave interferenced error on an FM radar can be replaced by the one on a
Doppler direction finder,  which is gained from the phase error in equi-phase







Search and Rescue Methods and Equipment. 1964-February 1983
(Citations from the  NTIS Data Base)
Title Text
no authorAuthor Text
National Technical Information Service, Springfield, VA.  319 pages; March
1983.
Source Text
bibliographies, search and rescue, air sea rescues,
rescue operations, rescue equipment, searching,
detection, radio beacons, rescue beacons, crash locator
beacons, sea       markers, helicopters, coast guard,
aviation safety, rescue systems, computerized
simulation,  communication satellites, relay
satellites, transmitter receivers, direction finding,
distress  signals, search radar, downed aircraft,
survival kits, loran, omega navigation, navigational
aids, crash rescue boats, survival equipment, life
rafts, flying drift search tactics, sprint drift search
tactics, sea loiter aircraft, sea sitting aircraft,
loran C navigation systems, NTISNTISN
Keyword Text
Reports dealing with maritime and aviation search and rescue are presented.
Studies are  included on search and rescue planning, locating equipment,
rescue beacons,  communication devices, specialized aircraft and their
components, and searching  strategies.  Underwater rescue and survival are
excluded. (This updated bibliography  contains 310 citations, 25 of which are










Conference:  Electromagnetic Compatibility 1983, 5th Symposium and
Technical Exhibition, Zurich, Switzerland, March 8-10, 1983.  Sponsored by
Association of Swiss Electrotechnicians, Switzerland; Swiss Federal Institute
of Technology, Institute For Communication Technology, Zurich, Switzerland.
Published by Swiss Federal Institute of Technology, Zurich, Switzerland,
pages 41-44, 1983.  Author's Association:  Syracuse University, ECE
Department, Syracuse, NY.
Source Text
electromagnetic compatibility, electronic equipment,
electromagnetic interference problems, interfering
signal, system susceptibility, antenna  orbital







Synthesis of a quasi-optimal meter of the angular coordinates of a point
source of signals
Title Text
Pochuev, S. I.Author Text
Radiotekhnika, pages 31-34, March 1983.Source Text
angular resolution, coordinates, nonlinear filters,
point sources, signal analysis, algorithms, block
diagrams, direction finding, optimization vector
analysis
Keyword Text
The method of nonlinear filtering in the Gaussian approximation is used to
synthesize an  algorithm for the quasi-optimal estimation of the angular
coordinates of a point source of signals  in the presence of spatial
interference of internal-receiver-noise type.  It is shown that a  quasi-optimal
meter of angular coordinates can be designed on the basis of an amplitude
sum-difference processing circuit.  A block diagram of the quasi-optimal






New shortwave receivers and direction finding equipmentTitle Text
Schieder, K.Author Text
Technical, Vol. 32, No. 6, pages 391-4; 30 March 1983.  AEG-Telefunken,
Ulm, West Germany.
Source Text
radio direction-finding, radio receivers,
microprocessor control, shortwave receivers, direction
finding equipment, reception quality, automatic
wideband scanning, 30 MHz, automatic recording
Keyword Text
With shortage of space in all wavelength bands used in radio
communications, the importance of  short waves is far from diminishing, but
improvement of the reception quality is essential.  New  developments in the
receiver technology are outlined, incorporated in the new generation of
shortwave receivers by AEG-Telefunken, capable of automatic wideband
scanning up to 30 MHz,  and automatic recording of transmissions including







Wideband HF Channel Prober: System DescriptionTitle Text
Wagner, Leonard S., Goldstein, Joseph A. and Chapman, Eather A.Author Text
NRL Report 8622, Naval Research Laboratory, Washington D.C., 9 March
1983.
Source Text
HF Ground Wave, HF sky wave, propagation, wideband
communication, pulse dispersion, channel
characterization, coded ionosonde, pulse sounder, HF
channel sounder
Keyword Text
The high-frequency, extended-line-of-sight (HF ELOS) channel, which is
planned as the primary intra-task-force communication link, is a multi modal
channel involving modes of widely disparate characteristics.  The surface-
wave mode is relatively broadband, while the sky-wave modes are
substantially more limited in bandwidth because of the inherently dispersive
character of the ionospheric propagation medium.  Environmental factors such
as sea state, seawater temperature and salinity, atmospheric-refractive-index
vertical profile, and ionospheric conditions all exercise strong influences over
the link characteristics.  A definitive data base from which to infer the
broadband signally characteristics of the channel is not presently available.
The wideband HF channel prober is a very short pulse (1-µs) HF radio sounder
with the necessary sensitivity, time resolution, and processing speed to
monitor and record the details of the pulse response of the channel.  To
exploit fully the average-power capabilities of most high-power transmitters, a
coded PM sequence is transmitted rather than a single pulse.  The period of
the PN sequence is designed to be comparable with the expected
reverberation time of the channel.  Correlation processing in the receiver
results in a processing of gain of the order of 34 dB.  Correlations, over the
entire set of delays spanning the reverberation time of the channel, permit
complete recovery of the channel pulse response.  Measurements are made
continuously for a period of time over which the channel statistics are
presumed to be stationary.  Correlation, data screening, and data recording
are executed in real time during the measurement procedure.   Initial
experiments have been conducted over a 126-km ]d path between a high-
power transmitter on San Clemente Island off the coast of southern California
and a receiving site at Point Mugu on the southern California coast.
Preliminary results showing the dispersive character of the F2-layer return and
the channel  response to a F-layer disturbance are included to illustrate the
power of the instrument for studying the dynamics of the HF channel.






Analysis on sea surface reflection effects of VORs considering the
installation site
Title Text
Yamamoto, K., Nihei, S.Author Text
Transactions:  Institute of Electronics and Communication Engineers of
Japan, Part B, Vol. J66B, No. 3, pages 297-304; March 1983.  Developmental
Division, Electronic Navigation Research Institute, Mitaka, Japan.
Source Text
antenna radiation patterns, ocean waves, radio
direction-finding, radio navigation, sea surface
reflection effects, installation site, contour,
radiation patterns
Keyword Text
The configuration of the ground on which VORs are installed is considered for
calculating elevation  radiation patterns of the VORs to analyze the influence
of reflected wave from the sea.  Two  installation models are considered for
simplifying the contour of the sites to calculate radiation  patterns easily.
Sea surface reflection characteristics are calculated using these patterns and
 compared with flight experimental data.  The results show that radiation
patterns considering VOR  sites enable more accurate analysis than those
obtained when the sites are not considered.  The  application limits of those







Evaluation of Precision Approach Path Indicator (PAPI).  NOTE Final
Report. Jan 80-Sep  82
Title Text
Castle, BretAuthor Text
Final Report:  Federal Aviation Administration Technical Center, Atlantic City,
NJ.  Federal Aviation Administration, Washington, DC.  Systems Research
and Development Service. Report DOT/FAA/CT-82/153-DOT/FAA/RD-82/85,
82 pages; April 1983.
Source Text
landing aids, approach indicators, glide path systems,
glide slope, performance tests, flight  testing,
position (location), environmental tests, photometry,
operational effectiveness,  comparison, angle of
arrival, colors, paths, passive systems, pilots, human
factors  engineering, requirements, test and
evaluation, precision, VASI (Visual Approach Slope
Indicator), NTISDODXA, NTISDOTFAA
Keyword Text
This report describes the evaluation of the Precision Approach Path Indicator
(PAPI) to  determine whether the PAPI provides sufficient advantages over the
current standard  red/white Visual Approach Slope Indicator (VASI) to warrant
recommending it as the  United States standard visual glidepath indicator.
This process covered photometric  testing, environmental testing, and flight
evaluation.  Various flight evaluations were  accomplished at the FAA
Technical Center (ACY) Newark Airport, New Jersey (EWR)  Teterboro
Airport, New Jersey (TEB) and at Bader Field in Atlantic City, New Jersey
(AIY) The results indicate that PAPI was preferred over the standard red/white
VASI  system. In general, United States pilots find very little fault with the
standard red/white  VASI system, and the PAPI is preferred mainly because
it gives more rate and position  information and because of its quick
transitions from one color to the other. It is passive  system (no moving parts
to wear out), meeting all of the operational requirements of a  glide slope






Use of Null-Steering Arrays to Enhance the Quality of HF Skywave
Communications.
Title Text
Clarke, R. H.Author Text
Technical Report from:  Electronics Research Lab., Adelaide (Australia).
Report ERL-0274-TR, 18 pages; April 1983.
Source Text
ionospheric propagation, sky waves, radio equipment,
antenna arrays, steering, digital systems, multipath
transmission, high frequency, signal to noise ratio,
doppler effect, angle  of arrival, ionosphere, phase,
arrays, nulls (amplitude), E region, signals,
variations,  propagation, F region, methodology, time,
transmittance, foreign technology, null steering,
elevation nulling, digital signals, sporadic E region,
NTISDODXA
Keyword Text
The quality of HF skywave transmissions is degraded by the presence of
multiple  propagation paths between transmitter and receiver.  Multipath
signals are characterized  by amplitude fading and associated phase
variations as well as a spread in the propagation  times and arrival angles of
the skywave components. The use of null-steering array  techniques (either
manual or adaptive) to attenuate all but the dominant component of a
multicomponent wavefield is discussed.  Propagation measurements are
presented which  give an insight into the type of ionospheric conditions
required for null-steering arrays to  lead to a significant enhancement in the






Travelling ionospheric disturbances detected by UHF angle-of-arrival
measurements
Title Text
Evans, J. V., Wand, R. H.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 45, No. 4, pages 255-65;
April 1983.  MIT Lincoln Lab., Lexington, MA.
Source Text
atmospheric movements, ionospheric electromagnetic wave
propagation, radiowave propagation, angle-of-arrival
measurements, Millstone Hill L-band satellite tracking
radar, refraction, 1295 MHz,  apparent position, UHF
beacon signals, travelling ionospheric disturbances,
lower thermosphere,  density gradients
Keyword Text
From January 1971 to March 1973, the Millstone Hill L-band satellite tracking
radar was employed  in a study of ionospheric refraction.  Satellites of the
Navy Navigation Series were tracked smoothly  by radar (at 1295 MHz) by
commanding the 84-ft diameter antenna to follow the predicted path of  the
satellite across the sky, and allowing any measured angular errors slowly to
close out the offsets.   Simultaneously, the apparent position of the satellite
was sensed passively by receiving (on the same  antenna) the UHF beacon
signals.  Ionospheric refraction manifested itself during the rising and  setting
portions of the path as a displacement between the UHF and L-band apparent
positions.  In  addition, quasi-sinusoidal fluctuations in the displacement were
seen at intervals along the path that  are believed to be caused by travelling
ionospheric disturbances.  These TIDs appear to be confined  largely to the
lower thermosphere and manifest themselves in tilting the lower surface of the






Microwave propagation across the Bay of Fundy II - Multipath angles-of-
arrival and  delays.
Title Text
Lam, W. I. and Webster, A. R.Author Text
Conference:  3rd International Conference on Antennas and Propagation,
ICAP 83, Part 2:  Propagation, Norwich, England, April 12-15, 1983.
Sponsored by IEE, Electronics Division, London, England; International Union
of Radio Science, Brussels, Belgium; IEEE, Antennas & Propagation
Society, New York, NY; Institute of Mathematics & Its Applications,
Southend-on-Sea, Essex, England; Institute of Physics, London, England;
IERE, London, England. IEE Conference Publication published by IEE,
London, England and New York, NY, No. 219, pages 290-293, 1983.  (ISBN 0-
85296270-3)  Authors' Association:  University of Western Ontario, London,
Ontario, Canada.
Source Text
microwave telecommunication links, Bay of Fundy, angle-
of-arrival, atmospheric multipaths, reflection losses,







Theoretical investigation of millimeter wave propagation through a clear
atmosphere. II
Title Text
Manning, R. M.Author Text
IN:  Laser beam propagation in the atmosphere; Proceedings of the Meeting,
SPIE - The International Society for Optical Engineering, pages 119-136 (A85-
22628 09-36), April 5, 6, 1983.  Bellingham, WA. Arlington, VA.  Author
employed:  Case Western Reserve University, Cleveland, Ohio
Source Text
atmospheric attenuation, millimeter waves, radio
transmission, wave propagation, correlation,
reflectors, variance (statistics)
Keyword Text
A general model that describes beam wave propagation through a dispersing
and adsorbing,  clear, turbulent, heterogeneous atmosphere is extended and
related to common experimental  quantities, viz, tensity covariances, angle-of-
arrival, and the mutual coherence function.  These  experimental quantities
are assumed to be measured via parabolic reflector antennas; aperture
averaging is taken into account.  Explicit expressions for the second and
fourth order coherence  functions for a general beam wave are derived; it is
found that log-amplitude/phase correlations  play a important part in the
derivation of these two quantities.  A brief review of reflector  antenna theory is
given.  Three experimental situations are considered:  the quasi-optical







Resolving the Directions of Arrival of Multiple SignalsTitle Text
Ratner, Alan S.Author Text
TALC'83 Conference, Ottawa, Canada, April 1983.Source Text
Keyword Text
This paper encompasses a three-phase study into adaptation and direction
finding.  Phase A, Entitled "Resolving the Directions of Arrival of Multiple
Signals," investigates the use of the phase and amplitude information
available on each antenna element within an array to construct an eigenvalue
solution yielding the arrival angles, both in azimuth and elevation, of multiple
sources.  Phase B, entitled "Single Receiver Adaptive Antenna System
Algorithm," presents the results of a Monte Carlo simulation of the
performance of a single receiver adaptive antenna system such as
VERBENA.  Phase C, entitled "Array Design for Adaptive Systems,"
compared thirteen different array shapes for use in an adaptive antenna
system.  This paper contains the three reports resulting from this study.






Method for calculating the potential accuracy of the estimation of the
vector parameter in the  presence of random interference parameters
Title Text
Reshetov, L. A.Author Text
Radiotekhnika i Elektronika, Vol. 28, pages 735-742 (ISSN 0033-8494), April
1983.
Source Text
error analysis, parameter identification, radio
direction finders, random signals, signal measurement,
accuracy, matrices (mathematics), probability density
functions, signal to noise ratios, vectors
(mathematics)
Keyword Text
The paper proposes a method for calculating the potential accuracy of
estimates of the vector  parameter of a signal which maximize the a posteriori
probability density of the signal-noise  mixture.  In the case of Gaussian
noise, the proposed method was applied to the measurement of  the angular
coordinates of the source of a determinate signal received by a random






ECCM in battlefield communicationsTitle Text
Ribchester, E.Author Text
Electrotechnology, Vol. 11, No. 2, pages 50-3, 57; April 1983.Source Text
jamming, military systems, radio communication,
battlefield communications, electronic counter counter
measures, intercept, traffic analysis, direction
finding, jamming
Keyword Text
Electronic warfare is divided into three areas:  electronic support measures
(ESM); electronic counter  measures (ECM); and electronic counter
measures (ECCM).  ESM is concerned with passive  activities such as
intercept, by which intelligence is gained; traffic analysis; and direction
finding.   It is the combination of the last two which is most feared because it
enables the location of centers  of communication (COMCENS) to be
discovered and physically attacked.  ECM are more active  measures which
normally follow the passive support activities and can once more be sub-
divided into  deception techniques, calculated to cause confusion, and





April - JuneMonth Text
SATRACK - review and updateTitle Text
Thompson, T.Author Text
APL Technical Digest, Vol. 4, No. 2, pages 118-26; April - June, 1983.  Johns
Hopkins.
Source Text
aerospace test facilities, artificial satellites,
missiles, radio direction-finding, signal handling,
trajectory, error sources, Trident missiles, Global
Positioning System, satellite  network, data reduction,
SATRACK system
Keyword Text
Accurate evaluation of the trajectory (position and velocity) and error sources
of Trident missiles is  achieved with a system that makes use of the Global
Positioning System satellite network.  Signal  handling, data reduction,






Accuracy limitations of HFDF and SSL systems as the result of
ionospheric.
Title Text
Baker, D. C.Author Text
Conference:  South African Institute of Electrical Engineers Symposium:
Antennas & Propagation, Pretoria, S Africa, May 16-18, 1983.  Sponsored
and Published  by South African Inst of Electrical Engineers, Marshalltown, S
Africa, 1983.  Author's Association:  Univ of Pretoria, Dep of Electronic
Engineering, Pretoria, S Africa.
Source Text
direction finding systems, mathematica1 models, radio
transmission, propagation in  ionosphere, radiation
effects, Single Site Location (SSL), High-Frequency
Direction Finding (HFDF), bearing errors,  large scale
ionospheric tilts, ionospherically induced errors
Keyword Text
This short review considers the effects of ionospheric propagation and
variability on high  frequency direction finding and single site location
systems.  Methods of reducing the  bearing errors are considered.  An







DAS, a DME-supported multifunction system with a wide applications
range for distance and  angle measurements with data transfer
Title Text
Ecklundt, H.Author Text
Bundesministerium fuer Forschung und Technologie, Statusseminar ueber
Luftfahrtforschung und, Luftfahrttechnologie, 3rd, Hamburg, West Germany,
Paper 18 pages, May 2-4, 1983.  Author employed:  Standard Elektrik Lorenz
AG, Stuttgart, West Germany
Source Text
air navigation, civil aviation, distance measuring
equipment, microwave landing systems, airborne
equipment, azimuth, data transmission, transponder
Keyword Text
DAS represents an extension of the DME procedure which in the form of a
new version with an  enhanced location-determining accuracy, is a
component of the new microwave landing system  (MLS).  This precision-
DME has now been internationally standardized under the name DME/P.  The
system concept DAS includes, as system components, the DME
transponder, the azimuth  direction finder, the DAS airborne equipment, and
the DME transmission line.  The results  obtained in the development work
are discussed, taking into account the DAS azimuth, the  DME/P, and the






Variations of the direction-finding characteristics in the case of the
direction finding of the source  of a signal with unmatched polarization
Title Text
Sergievskii, B. O.Author Text
Radiotekhnika i Elektronika, Vol 28, pages 894-899 (ISSN 0033-8494), May
1983.
Source Text
antenna radiation patterns, direction finding,
polarization characteristics, radar antennas, radiation
 sources, signal analysis, coordinates, errors,
monopulse antennas, signal reception
Keyword Text
A method for calculating the direction-finding characteristics for a radiation
source with arbitrary  polarization is proposed which is based on the
representation of the complex pattern of the  receiving antenna in the form of
the product of the directivity pattern (in the case when the  polarizations of the
antenna and signal are matched) and the polarization matching function.  The
method is applied to an amplitude multi pulse coordinator.  An explanation is
given for large errors  previously observed in measuring the angular






Variation in the direction-finding characteristic when finding the
direction of a source of signal with  mismatched polarization
Title Text
Sergiyevskii, B. D.Author Text
Radiotekhnika i Elektronika, Vol. 28, No. 5, pages 894-9.  Translation:
Radio Engineering and Electronic Physics, Vol. 28, No. 5, pages 66-71; May
1983.
Source Text
antenna radiation patterns, polarization, radio
direction-finding, receiving antennas, radiation
source, direction-finding characteristic, mismatched
polarization, complex radiation pattern,  receiving
antenna, amplitude single-pulse position indicator
Keyword Text
A method is presented of calculating the direction-finding characteristics
when finding the direction  of a source of radiation with any polarization.  The
method is based on the representation of a  complex radiation pattern of the
receiving antenna in the form of the production of the radiation  pattern for
matched polarizations of the antenna and signal by the polarization matching
function.   This method is applied to an amplitude single-pulse position
indicator.  The large errors previously  observed experimentally in
measurements of the angular coordinates of a source of radiation with






Comparative analysis of a phase and an amplitude processor for
amplitude monopulse  systems.
Title Text
Sinsky, Allen I., Lew, Elizabeth, A.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-31, No.3, pages
519-522, May 1983.  Bendix Corp, Baltimore, MD.
Source Text
direction finding systems, antennasKeyword Text
The theoretical performance of an amplitude monopulse processor is
compared with that  of a phase monopulse processor in the presence of
thermal noise.  Both processors use  the sum and difference beam antenna
model.  Both processors exhibit a bias error at  signal-to-noise ratios below
20 dB.  The phase processor demonstrates a smaller standard  deviation in






Properties of Quick Look Passive Localization.  NOTE Professional paperTitle Text
Thomas, Jr., James A., Mangel, MarcAuthor Text
Center for Naval Analyses, Alexandria, VA. Operations Evaluation Group.
Report CNA-PP-383, 49 pages; May 1983.
Source Text
position finding, direction finding, range finding,
passive systems, Monte Carlo method, simulation,
statistical distributions, velocity, platforms, naval
research, quick look project, NTISDODXA
Keyword Text
This paper examines the problem of target localization based solely upon
bearing  information obtained by a single platform over short observation
times. A number of  Monte Carlo and analytical techniques for the







Doppler direction finding for FM communications receiversTitle Text
Tong, D. A.Author Text
Communications International, Vol. 10, No. 5, pages 86-91; May 1983.
Datong Electronics Ltd., Leeds, UK.
Source Text
frequency modulation, military systems, radio direction-
finding, Doppler direction finding, FM communications
receivers, radio signals
Keyword Text
Tracking or locating radio signals has until recently required very expensive
equipment and  consequently its use has been limited to specialist areas
where cost is not a problem.  Military, civil  aviation, and specialist
surveillance applications are obvious examples.  There are, however, many
more areas where radio direction finding equipment would be useful but where






A robust Feasible Directions algorithm for design synthesisTitle Text
Vanderplaats, G. N.Author Text
24th Structural Dynamics and Materials Conference, Lake Tahoe, Nevada,
May 2-4, 1983. Journal:  Structures, Collection of Technical Papers, Part 1
(A83-29729 12-39)  American Institute of Aeronautics and Astronautics, New
York. NASA-supported research. Report AIAA 83-0938, pages 392-399, 1983.
 Author's Association:  Naval Postgraduate School, Monterey, California.
Source Text
algorithms, design analysis, nonlinear programming,
optimization, robustness (mathematics), structural
design, constraints, dependent variables, sensitivity
Keyword Text
A nonlinear optimization algorithm is developed high combines the best
features of the Method  of Feasible Directions and the Generalized Reduced
Gradient Method.  This algorithm utilizes the  direction-finding sub-problem
from the Method of Feasible Directions to find a search direction  which is
equivalent to that of the Generalized Reduced Gradient Method, but does not
require the  addition of a large number of slack variables associated with
inequality constraints.  This method  provides a core-efficient algorithm for the
solution of optimization problems with a large number  of inequality
constraints.  Further optimization efficiency is derived by introducing the
concept  of infrequent gradient calculations.  In addition, it is found that the
sensitivity of the optimum  design to changes in the problem parameters can
be obtained using this method without the need  for second derivatives or
Lagrange multipliers.  A numerical example is given in order to  demonstrate






Performance of an LMS (Least Mean Square) Adaptive Array with
Frequency Hopped  Signals.
Title Text
Acar, L., Compton, Jr, R. T.Author Text
Technical Report from:  Ohio State University, Columbus. ElectroScience
Lab.  Report ESL-714505-5, 45 pages; June 1983.
Source Text
antenna arrays, adaptive systems, spread spectrum,
least squares method, algorithms, signal  processing,
signal to noise ratio, amplitude modulation, error
analysis, demodulation,  continuous waves,
interference, angle of arrival, antenna radiation
patterns, frequency hopping, frequency hopped signal,
LMS (Least Mean Square), NTISDODXA
Keyword Text
This report examines the performance of an LMS adaptive array with a
frequency hopped,  spread spectrum desired signal and a CW interference
signal. It is shown that frequency  hopping has several effects on an adaptive
array. It causes the array to modulate both the  amplitude and the phase of
the received signal.  Also, it causes the array output SINR  (signal-to-
interference-plus-noise ratio) to vary with time and thus increases the bit error
probability for the received signal. Typical curves of the desired signal
modulation and  the time-varying SINR at the array output are presented.  It is
shown how the array  performance depends on hopping frequency, frequency






Eigensystem Properties of the Sampled Space Correlation MatrixTitle Text
Bienvenu, GeorgesAuthor Text




In the recent years, the resolving capability of passive array processing has
been greatly improved by the so-called high resolution methods.  They are
based  on the eigenvalue-eigenvector decomposition of the spectral density
matrix of the signals received  on the sensors.  In this paper, we show  that
the eigensystem of the sampled space correlation matrix has the same
asymptotic high resolution properties.  We show also that analytical relations
exist between the two eigensystems, which allows the computation of the
sampled space correlation matrix eigensystem from the eigensystem of the
spectral density matrix.  (Author's abstract, formal literature, English






LLP Lightning Locating System.Title Text
Byerley, L. G. III; Binford, R. C.; Maier, M. W.Author Text
Conference:  9th Conference -  Aerospace and Aeronautical Meteorology,
Omaha, Nebraska, June 6-9, 1983.  Sponsored by American Meteorological
Soc, Boston, Mass; AIAA, New York, NY; National Weather Association.
Published by American Meteorological Society, Boston, Mass, pages 89-94,
1983.  Authors' Association:  Lightning Location & Protection Inc, Tucson,
Arizona.
Source Text
lightning protection, lightning direction-finding








Measurement of the phase of a coherent-pulsed signal in the presence of
correlated noise
Title Text
Ivanov, V. A., Sokolov, G. A.Author Text
Radiotekhnika i Elektronika, Vol. 28, pages 1212-1214 (ISSN 0033-8494),
June 1983.
Source Text
background noise, coherent radar, phase coherence,
pulse radar, signal measurement, algorithms,  direction
finding, radar tracking
Keyword Text
The paper examines an approach to the synthesis of an optimal algorithm for
the phase  measurement of a coherent-pulsed signal on a background of
correlated noise when a short  message of coherent-pulse signals is
observed.  The potential accuracy of phase measurement in  these
observation conditions is evaluated.  It is shown that the proposed algorithm
makes it  possible to perform high-accuracy measurements of the initial
phase of coherent-pulse signals in  the presence of correlated noise and can







A limited-scan linear array using overlapping subarraysTitle Text
Kachwalla, Z.Author Text
Journal of Electrical and Electronics Engineering, Australia, Vol. 3, No. 2,
pages 126-31; June 1983.  Division of Radio Physics, CSIRO, Epping, NSW,
Australia.
Source Text
aircraft instrumentation, antenna arrays, microwave
antennas, radio direction-finding, limited-scan linear
array, overlapping subarrays, microwave landing system,
 stripline couplers, feed circuit, antenna
Keyword Text
The use of overlapping subarrays is a valuable technique for reducing the
number of beam-steering  devices required to scan an array over limited scan
angles.  An array of this type has been built at the  CSIRO Division of
Radiophysics for the small community azimuth scan in the Interscan
microwave  landing system.  The reduction in the number of active beam-
steering devices is achieved by using  a matrix of stripline couplers in the feed
circuit to illuminate the antenna aperture with the appropriate  amplitude
distribution function.  This paper examines the performance and limitations of
such an  antenna in terms of bandwidth and scan angles.  A technique for
constructing one such antenna of  39 elements is presented and its






Estimation of the polarization errors of monopulse direction-findersTitle Text
Krasiuk, N. Ia.Author Text
Radiotekhnika, pages 24-27 (ISSN 0033-8486), June 1983.Source Text
instrument errors, monopulse radar, polarization
characteristics, radio direction finders, antenna
radiation patterns, orthogonality, radar antennas
Keyword Text
Simple analytical expressions are obtained for estimating the polarization
errors of monopulse  radar systems with sum-difference processing.
Calculations are performed for arbitrary operating  polarization in the case of
prescribed antenna patterns at the operating and orthogonal  polarizations.  It
is shown that the variation of the polarization characteristics of three-
dimensional  direction-finding systems is qualitatively different from that in the






Polarization error in single-pulse direction findersTitle Text
Krasyuk, N. Ya.Author Text
Radiotekhnika, Vol. 38, No. 6, pages 24-7.  Translation:
Telecommunications and Radio Engineering, Part 2 (Radio Engineering), Vol.
38, No. 6, pages 85-8; June 1983.
Source Text
antenna radiation patterns, radar theory, radio
direction-finding, single-pulse direction finders,
polarization errors, radar systems, antenna radiation
patterns
Keyword Text
Simple analytic expressions are derived enabling the polarization errors of
single-pulse radar systems  to be approximately evaluated.  Calculations are
developed for an arbitrary operating polarization and  given antenna radiation






Evaluation of VHF-FM Shore-Based Direction Finding Triangulation
System in  Massachusetts Bay Area.  NOTE Final Report. May 81-Mar 83
Title Text
Murphy, Charles J., Preisig, James C.Author Text
Final Report:  Transportation Systems Center, Cambridge, MA.  Coast Guard,
Office of Research and Development, Washington, DC.  Report DOT-TSC-CG-
83-2-USCG-D-17-83, 69 pages; June 1983.
Source Text
radio direction finders, Massachusetts Bay, shores,
networks, radio stations, very high  frequency, control
systems, display systems, search and rescue, direction
finding,  triangulation, coast guard operations, coast
guard equipment, NTISDODXA, NTISDOTCG
Keyword Text
The evaluation consisted of the following phases: (1) System definition and
site selection;  System calibration; Operational evaluation; Cost/benefit
analysis.  It was concluded that  properly implemented shore-based direction
finding systems in either single  line-of-bearing of triangulation configurations






International Aerospace and Ground Conference on Lightning and Static
Electricity (8th):  `Lightning Technology Roundup', held at Fort Worth,
Texas on 21-23 June 1983. NOTE Conference publication
Title Text
no authorAuthor Text
Federal Aviation Administration Technical Center, Atlantic City, NJ.  Report
D0T/FAA/CT-83/25, 871 pages; June 1983.
Source Text
lightning, electric fields, electric current,
thunderstorms, statistical analysis, direction
finding, position (location), protection, protective
equipment, aircraft, aircraft equipment,  electronic
equipment, vulnerability, simulation, test facilities,
precipitation static,  electrostatic charge, electrical
grounding, aviation accidents, electrodes, radar
reflections,  radio waves, transients, compilation
reports, lightning strikes, lightning leaders,
lightning rods, NTISDODXA
Keyword Text
This report is a compilation of papers presented at the 1983 International
Aerospace and  Ground Conference on Lightning and Static Electricity, held
at the Fort Worth Hilton  Hotel, Fort Worth Texas, June 21-23, 1983. It
includes papers concerning lightning  phenomenology, lightning
characterization, modeling and simulation, test criteria and  techniques, and
protection of both airborne and ground systems. This conference was
sponsored by the NICG in concert with the Florida Institute of Technology and
in  association with the Institute of Electrical and Electronic Engineers, SAE-
AE4 committee,  the United Kingdom Civil Aviation Authority, Royal Aircraft






Monopulse beacon radar - new generation air traffic control systemTitle Text
Stevens, M. C.Author Text
Canadian Electronics Engineering, Vol. 27, No. 6, pages 18-22; June 1983.Source Text
air-traffic control, radar systems, radio direction-
finding, target data decoding, detection probability,
air traffic control system, secondary surveillance
radar,  monopulse direction finding
Keyword Text
Discusses secondary surveillance radar problems which are first, poor bearing
measurement  performance, secondly, garble, which describes a mutual
interference condition that makes flight  levels difficult to determine; and
thirdly, false targets, which result in aircraft being detected at other  than their
true positions.  The problems of poor bearing accuracy have been solved by






Modified likelihood function in the problem of determining the angular
coordinates of sources by  means of an antenna array
Title Text
Varyukhin, V. A., Pokrovskii, V. I., Sakhno, V. F.Author Text
Doklady Akademii Nauk SSSR, Vol. 270, No. 4-6, pages 1092-4. Translation:
Soviet Physics - Doklady, Vol. 28, No. 6, pages 456-7; June 1983.  A. M.
Vasilevskii Military Acad. of Anti-aircraft Defense, Kiev, Ukrainian SSR,
USSR.
Source Text
antenna arrays, antenna theory, radio direction-
finding, likelihood function, angular coordinates,
antenna array, voltages, plane waves
Keyword Text
The author derives a modified likelihood function in the problem of determining
the angular  coordinates of sources by considering a linear array, consisting
of R elements with equal spacings  and measuring simultaneously the






Target parameter estimation using measurements acquired with a small
number of  sensors.
Title Text
Arnold, James F., Bar-Shalom, Yaakov, Estrada, Richard, Mucci,
Ronald A.
Author Text
IEEE Journal of Oceanic Engineering, Vol. OE-8, No. 3, pages 163-172, July
1983.  Bolt Beranek & Newman Inc, Cambridge, Mass.
Source Text
underwater acoustics, analysis, radar, radio direction
finding
Keyword Text
A performance prediction procedure is applied to the evaluation of a passive
tracking  technique intended primarily for the localization of targets in the near
field or vicinity  of the sensors.  The analysis is sufficiently general to be
applied to underwater and air  acoustics, passive radar, and electromagnetic
direction finding systems.  Since near field  applications are of primary
concern, localization parameter identifiability with a single  pair of
omnidirectional sensors is established with the aid of the Fisher Information
Matrix which is used to determine upper bounds on localization performance,
the  corresponding uncertainty ellipses associated with target position are
evaluated for various  tracking scenarios and types of measurements.
Emphasis is placed on the use of  measurements such as time difference of
arrival and frequency estimates obtained with  a single sensor.  It is shown
that under certain conditions the time difference of arrival  measurements
yield full localization information, even though the conditioning can be
marginal.  Additional measurements, such as frequency, improve localization
performance significantly.  Bearing measurements obtained with a closely






The impact of strong scintillation on space based radar design.  I.
Coherent detection
Title Text
Dana, R. A., Knepp, D. L.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 19, No. 4,
pages 539-49; July 1983.  Mission Research Corp., Santa Barbara, CA.
Source Text
aerospace instrumentation, ionospheric electromagnetic
wave propagation, radar interference,  scintillation,
signal detection, amplitude scintillation, ionospheric
electromagnetic wave propagation, aerospace
instrumentation,  radar interference, space
communication links, angular scattering, phase
scintillation, space based  radar, coherent detection
Keyword Text
Electromagnetic signals which propagate through strongly disturbed regions
of the ionosphere can  experience angular scattering, causing appreciable
amplitude and phase scintillation, and  angle-of-arrival fluctuations.  The
performance of a space based radar (SBR) subject to degradation  due to
signal propagation through a highly disturbed ionospheric channel is
considered.  Pertinent  characteristics of the disturbed channel and the
received radar signal are described.  The effects of  the propagation path are
investigated and the differences between monostatic and bistatic operation
are presented.  Results are presented which show the effect of severe
scintillation on the coherent  target detection performance of an SBR.  It is
shown that coherent detection performance can be  seriously degraded in a







Direction of arrival estimation using a sparse circular array and
multiplicative beamforming
Title Text
Moody, M. P.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP- 31, No. 4, pages
678-82; July 1983.  Electrical Engineering Deparment, Queensland Institute of
Technology, Brisbane, Qld., Australia.
Source Text
angular measurement, antenna arrays, antenna theory,
direction of arrival, direction finder, sparse circular
array, multiplicative beamforming, angle of  arrival,
plane wave, computer simulations, noise, multipath
signals, antenna element positioning  errors
Keyword Text
A computationally efficient method for estimating the angle of arrival of the
strongest plane wave  incident on a sparse circular antenna array is
described.  In the example investigated, the elements  of the array are spaced
by more than 5/sup 1///sub 2/ lambda, eliminating the problems of mutual
coupling.  An unambiguous estimate of the angle of arrival is obtained by a
beamforming approach.   Results of computer simulations are presented
which show the processing to be robust in the presence  of noise, multipath










Acta Geophysica Sinica, Vol. 26, No.4, pages 309-18.  Translation:
Acta Geophysica Sinica; July, 1983.
Source Text
ionospheric measuring apparatus, ionospheric
techniques, whistlers, China, ionosphere, measurement,
technique, Peking, AD 1982 03 11, type 81 system,
direction finding,  whistler, Beijing, instrumentation,
angle, incidence
Keyword Text
The principle of whistler observation, its instrumentation, and some
observations in Beijing are  described.  Preliminary analyses of the data
obtained on March 11, 1982 in Beijing show that the  mean angle of incidence
of the whistlers is 13 degrees, its azimuth is 32 degrees, and the mean field






Passive source localization from spatially correlated angle-of-arrival dataTitle Text
Engelbrecht, R. S.Author Text
IEEE Transactions on Acoustics, Speech and Signal Processing, Vol. ASSP-
31, No. 4, pages 842-6; August 1983.  Department of Electrical & Computer
Engineering, Oregon State University, Corvallis, OR.
Source Text
acoustic signal processing, statistical analysis,
passive source localization, isotropic stationary
random medium, spatially correlated angle-of-arrival
data, variance, location estimators, nonmoving point
source, radiation, sensor positions, zero-mean  angular
noise, bias, quadratic function, linear function,
sensor separation
Keyword Text
Bias and variance equations are presented for two-dimensional location
estimators of a nonmoving  point source of radiation in an isotropic, stationary
random medium.  The estimators are calculated  from spatially correlated
angle-of-arrival data which are collected simultaneously at two sensor
positions, and assumed to consist of true (unbiased) source angles plus zero-
mean angular noise with  equal variances at both sensors and negligible
higher moments.  Under these assumptions the square  of the estimator bias
is, in general, a quadratic function and the estimator variance a linear function
 of the spatial data correlation coefficient.  However, for source ranges much
larger than sensor  separation, both the bias and the variance tend to
increase linearly with decreasing correlation  coefficient, whereas they tend to
decrease with increasing sensor separation.  The combined effect  for a
distant source in a stationary random medium, when evaluated for typical
spatial wavefront  autocorrelation functions, is a significant reduction in the
estimator bias and variance dependence  on sensor separation, as compared
to the uncorrelated case.  With minor modifications, the same  results apply







Principles of Acoustic Tomography of internal waves.Title Text
Flatte, Stanley M.Author Text
Conference:   Proceedings OCEANS '83:  Effective Use of the Sea - An
Update. Volume 1:  Technical Papers - Ocean Science, Ocean Engineering,
San Francisco, California, August 29-September 1, 1983.  Sponsored by
Marine Technology Society, Washington, DC; IEEE Oceanic Engineering
Soc, New, York, NY.  Published by IEEE, New York, NY, 1983.  Available
from IEEE, Service Center, Piscataway, NJ. and Marine Technology Soc,
Washington, DC, (Cat No. 83CH1972-9), pages 372-377, 1983.  (ISSN 0197-
7385)  Author's Association:  La Jolla Institute, Center for Studies of Nonlinear
Dynamics, La Jolla, California.
Source Text
acoustic variables measurement, sound transmission
theory, internal-wave strength, geographical
distribution, short-term  fluctuations, acoustic travel-
time, low-mode internal waves, arrival angle
measurement,  arrival angle fluctuations, vertically








Utilization of Ionospheric Diagnostics in the Single-Site Location of HF
(High Frequency)  Emitters
Title Text
Goodman, J. M., Uffelman, D. R.Author Text
Naval Research Lab., Washington, DC.  13 pages; August 1983.Source Text
ionospheric propagation, stations, emitters, high
frequency, ionosphere, military facilities,  naval
research laboratories, long range (distance),
utilization, position (location), California, component
reports, SSL (single site location), ionospheric
diagnostics, NTISDODXA
Keyword Text
The Naval Research Laboratory conducted an experiment during the latter half
of calendar  year 1982 which dealt with the problem of HF Single-Site-
Location (SSL) as envisioned  for the U.S. Army Rear Echelon HF COMINT
System (RECS) This experiment was  conducted for the purpose of certifying
a baseline SSL system and the test was identified  simply as the SSL-BCT
(Baseline Certification Test).  Two specific approaches to SSL  were
examined during the experiment which was conducted from a base station
located  at Fort Ord, California.  For the most part the desire was to examine
two competing SSL  techniques in an environment, which simulated an actual
operational situation, viz., a  single-blind experiment. As control, however,
there was a period (Phase 1) during which  each competing technique was
calibrated against known HF emitters.  Measurements were  made using a
variety of emitters located at short, medium, and moderately long ranges  to
the east of Fort Ord. The results of these tests, in which systems developed
by  Southwest Research Institute and Technology for Communications
International were  exercised, have not yet been released. However,






Direction-finding in tactical communications is constrained by
topography, not technology
Title Text
Harrington, J. B.Author Text
MSN Microwave Systems News, Vol. 13, No. 8, pages 64-5, 69-78; August
1983.  Watkins-Johnson Co., Gaithersburg, MD.
Source Text
Doppler effect, military systems, radio direction-
finding, radio navigation, signal propagation, Doppler
FM DF, tactical communications, pseudo doppler FMDF,
VHF-UHF  direction finding, DF, WJ-8975 DF processor,
WJ-9880 DF antenna, error characteristic, array,
parasitic radiation, broadband frequency response, 20-
175 MHz
Keyword Text
Discusses the use of a pseudo doppler FMDF approach to the design of VHF-
UHF direction finding  (DF) equipment.  To evaluate the accuracy of this
technique the WJ-8975 DF processor and the  WJ-9880 DF antenna were
tested in typical tactical environments.  The expected error characteristic,
that is, the theoretical performance of the four-element array, and the results
from parasitic radiation  among the elements are shown.  The antenna has
resistively loaded elements to control this error  characteristic and also to







PDF-11M (hand-held precision direction finder)Title Text
Mills, J.Author Text
Radio & Electronics World, pages 36-7; August 1983.Source Text
radio direction-finding, precision direction finder,
PDF-11, RF, LED, CB, AKD, Hendon, 27 MHz, antenna
Keyword Text
The precision direction finder (PDF) recently announced by AKD of Hendon
provides a compact unit  for pinpointing the location of radio frequency
emissions centered around the 27 MHz citizens' band.   As distinct from
standard direction finding receivers, the PDF is designed for definitive location
of  close proximity radio transmission.  The PDF-11M is supplied with a very






Distress communications via satelliteTitle Text
Nishi, S.Author Text
Journal of the Institute of Electronics and Communication Engineers of Japan,
Vol. 66, No. 8, pages 820-2; August 1983.  Electronic Navigation Research
Institute, Ministry of Transport, Mitaka-shi, Japan.
Source Text
radio direction-finding, satellite relay systems,
EPIRB, satellite, emergency position indicating radio
beacon system, USA, Canada
Keyword Text
The development of the emergency position indicating radio beacon system
with a stationary satellite  is described.  Another system using an orbiting
satellite being planned by the USA and Canada is  discussed.  Moves






Future of federally operated radio navigation systems.Title Text
Pealer, Nevin A.Author Text
Conference Proceedings: OCEANS '83:  Effective Use of the Sea - An
Update, CI Volume 2: Technical Papers - Mineral Resources & Energy, Non-
Mineral, Resources, Transportation, San Francisco, California, August 29-
September 1, 1983.  Research & Special Programs Administration,
Washington, DC.  Marine Technology Society, pages 1030-1033, 1983.
Washington, DC.  IEEE Oceanic Engineering Society, Oceans (New York)
1983.  Published by IEEE, New York, NY. Available from IEEE Service Center
(Cat No 83CH1972-9), Piscataway, NJ.
Source Text
ships, navigation systems, radio direction finding
experiments, spark gap transmitter signals, Navesink
Lighthouse  New Jersey, radio fog signal, marine radio
beacon system, maritime navigation  cornerstone, system
durability characteristic, airplane guidance navigation
system, Navy  Navigation Satellite System, Global







New Mathematical Tools in Direction Finding and Spectral AnalysisTitle Text
Schmidt, Ralph O.Author Text











Monopulse receiver design depends on IF processor successTitle Text
Stone, T. W.Author Text
MSN Microwave Systems News, Vol. 13, No. 8, pages 53-63; August 1983.
RHG Electronics Lab. Inc., Deer Park, NY.
Source Text
radar receivers, radio direction-finding, signal
processing, monopulse radar receivers, monopulse
detector, signal processing, IF processor, monopulse
radar  system, direction-finding system, antennas,
antenna feeds, angular-error, amplitude comparison
method, beamwidth, boresight
Keyword Text
A monopulse radar system is a direction-finding system in which a special
receiver compares the  outputs of two or more antennas (or antenna feeds)
and provides angular-error information.  This  information may either be used
directly or to aim the antenna at an emitting or reflective target.   Monopulse
receivers pose an important and difficult challenge to the radar-receiver
designer.  The  receiver under discussion uses an amplitude comparison
method, in which two identical antennas are  affixed to a pedestal so that the
patterns are offset by an equal angle to each side of a centerline.  This  angle







Method of reducing the effect of multipath propagation on the accuracy
of determining  the angles of arrival of radiowaves.
Title Text
Avramidi, I. G., Barabashov, B. G., Vertogradov, G. G.Author Text
Elektrosvyaz and Radiotekhnika.  Translation:  Telecommunications and
Radio Engineering, Vol. 37-38, No. 9, pages 111-113, September 1983.
Source Text
radio direction finding, statistical methods, effect of
multipath propagation, angles of arrival of radiowaves,
statistical phase  averaging
Keyword Text
The greatest difficulties in processing and interpreting angle-measuring data in
shortwave  direction finding occur under multipath-reception conditions when
the phase surfaces are  substantially distorted as a result of beam
interference.  It is shown on the basis of a  theoretical analysis that statistical
phase averaging is an effective method of improving  the accuracy in
determining the angles of arrival of radiowaves using the phase-difference






HF direction finding for short distancesTitle Text
Bodemann, G.Author Text
Communications International, Vol.10, No. 9, pages 103-4; September 1983.
AEG-Telefunken, Ulm/Donau, West Germany.
Source Text
radio direction-finding, HF direction finding, range,
polarization, ground conductivity, bearing error, U-
Adcock, loop-Adcock  antennas
Keyword Text
Direction finding at high frequencies is complicated by the different modes of
propagation of the  signal.  Variations in range, polarization and ground
conductivity radically affect the ease with which  a direction can be
established.  The choice of antenna is also important.  The results of long-
term  studies into R.M.S. bearing error show marked differences between the






DERD-MC - A modular, distributed-processing ATC systemTitle Text
Burkley, J.Author Text
ICAO Bulletin, Vol. 38, pages 26-29, September 1983.  Author employed:
Raytheon Co., Lexington, MA
Source Text
air traffic control, automated radar terminal system,
computer systems design, distributed  processing,
minicomputers, computerized simulation, maintenance
Keyword Text
The "Display of Extracted Radar Data-Minicomputer" (DERD-MC) system is a
state-of-the-art,  modular device for distributed processing which embodies a
sophisticated understanding of the  West German Federal Administration of
Air Navigation Services tasks.  The DERD-MC system  processes and
presents radar and other data to ATC personnel on computer-controlled
synthetic  situation displays, with its minicomputer linking a network of long,
medium and short range radars  and radio direction finders.  The DERD-MC
system is currently in operation at the four Regional  Air Navigation Service
Units located in Frankfurt, Bremen, Dusseldorf and Munich, where up to  six






Lightning related precipitation parameters.Title Text
Cherna, E. V., Marshall, J. S.Author Text
21st Conference on Radar Meteorology of the American Meteorological
Society, Boston, MA., Edmonton, Alberta, Canada, September 19-23, 1983.
McGill Radar Weather Observatory, Montreal, Quebec, Canada.  Alberta
Research Council, Edmonton, Alberta, Canada. Canadian Meteorological &
Oceanographic Society, Ottawa, Ontario, Canada.  Published by American
Meteorological Society, Boston, MA., pages 59-63, 1983.
Source Text
Meteorology, atmospheric precipitation, radar,
meteorological, radiosondes, echo-top-plus maps, storm
range, stroke-rate, radio-observed sferics, radio
direction-finder
Keyword Text
Lightning research at the McGill Radar Weather Observatory has always been
directed  at the relation between lightning and its source, the thunderstorm.
Thunderstorms are  represented by their convective cross-section, A, at 7 km
height and by the mean height,  H, reached by the portion of the 19 dBZ radar
echo that lies directly above this active  area.  The observed sferics-rate So
(strokes per 5-minutes) increases with both A and H  and decreases with






Adaptive diversity combining for improved millimeter wave
communication through rain
Title Text
Fratamico, J. J., Jr., Bogler, P. L., Shapiro, J. H.Author Text
IEEE Journal on Selected Areas in Communications, Vol. SAC-1, No. 4,
pages 686-94; September 1983.  Global Analytics, San Diego, California.
Source Text
microwave links, rain, receiving antennas, satellite
relay systems, tropospheric electromagnetic wave
propagation, adaptive diversity combing, millimeter
wave communication, rain, multiply-scattered millimeter
wave  radiation, receiving antenna, satellite downlink,
angle diversity reception, scalar plane-wave transport
theory, attenuation, angle-of-arrival spread, multipath
spread, Doppler spread, scattered field
Keyword Text
Under severe rain conditions there may be significant amounts of multiply-
scattered millimeter wave  radiation present in the vicinity of the receiving
antenna for a satellite downlink.  The authors explore  angle diversity
reception of the scattered radiation as an alternative to spatial (multiple site)
diversity  for ameliorating rain attenuation.  Results from scalar plane-wave
transport theory for the attenuation,  angle-of-arrival spread, multipath spread,
and Doppler spread of the scattered field are summarized.   When combined
with a diversity reception communication analysis, these solutions imply that
a large  performance gain over nondiversity reception can be achieved if
adaptive coherent combining can  successfully be employed.  Although this







Determination of the principal direction of propagation of sea waves by
an airborne radar method
Title Text
Garnakerian, A. A.Author Text
Radiotekhnika i Elektronika, Vol. 28, pages 1871-1873 (ISSN 0033-8494),
September 1983.
Source Text
airborne equipment, direction finding, ocean dynamics,
radar measurement, short wave radiation,  water waves,
air water interactions, anisotropy, energy
distribution, ocean surface, pulse radar
Keyword Text
Airborne experiments were carried out over the Black Sea in 1981 and 1982
using a pulsed  short-wave radar operating at a wavelength of 10 m.  Results
indicate that airborne short-wave  radar measurements can be used to
determine the principal propagation direction of sea waves,  the degree of sea-







Simultaneous observations of lightning ground strokes and radar
reflectivity patterns.
Title Text
Geotis, Spiros G., Orville, Richard E.Author Text
21st Conference on Radar Meteorology of the American Meteorological
Society, Edmonton, Alberta, Canada, September 19-23, 1983.  MIT,
Cambridge, MA.  American Meteorological Society, Boston, MA.  Alberta
Research Council, Edmonton, Alberta, Canada. Canadian Meteorological &
Oceanographic Society, Ottawa, Ontario, Canada. Published by American
Meteorological Society, Boston, MA., pages 57-58, 1983.
Source Text
Meteorology, thunderstorms, radar, meteorological,
radio direction finders, radar plots, radar data,
thunderstorm radar echoes
Keyword Text
In an effort aimed toward gaining knowledge of the regions in thunderstorms
wherein  electrification takes place, an extensive lightning detection network,
centered at Albany,  has been used in conjunction with radars at MIT to
locate the positions of lightning  ground strokes with respect to radar echoes






Effects of Atmospheric Refraction on U.S. Ground Warfare.Title Text
Mouras, T. P., Houser, C. T.Author Text
Master's Thesis:  Naval Postgraduate School, Monterey, CA.  317 pages;
September 1983.
Source Text
atmospheric refraction, electromagnetic wave
propagation, anomalies, troposphere, turbulence, land
warfare, tanks (combat vehicles), fire control systems,
optical equipment,  communication and radio systems,
radar, direction finding, gradients, horizontal
orientation, accuracy, theses, mirages, NTISDODXA
Keyword Text
This thesis investigates the effects of atmospheric refraction on military
ground-force  tactical systems which utilize EM energy propagating through
the troposphere. Anomalous  propagation, mirages, and atmospheric
turbulence are the three major atmospheric  refractive conditions discussed.
EM energy from visible light to VHF radio is considered. The refractive
characteristics of the atmosphere and the conditions that lead to significant
refractive effects are reviewed.  The means of predicting atmospheric
refraction and the  usefulness of such predictions, along with the probability of
occurrence of atmospheric  refraction is also discussed.  Specific examples
of atmospheric refractive effects are  provided in two forms:  computer
simulations and qualitative studies.  A scenario is  simulated showing the
wide range of atmospheric refractive effects a typical ground force  might
anticipate in a desert environment.  Finally, the thesis provided conclusions










Sperry Corp., Clearwater, Florida.  Report SJ-8230-36063-2, 45 pages;
September, 1983.
Source Text
aircraft antennas, antenna radiation patterns,
electronic aircraft,  switching circuits,  computerized
simulation, electronic warfare, angle of arrival, range
(extremes), quick  reaction, jamming, amplitude,
interfaces, switching, attenuation, synthesis, scalers,
FAT (Factory Acceptance Test), BIT (Build in Test),
power combiners, EF-11 aircraft,  NTISDODXA
Keyword Text
The Naval Research Laboratory (NRL) Radio Frequency Distribution
Assembly (RFDA)  is an interface between the Sperry four-channel, fast-
switching synthesizer and the EF-111  jamming system antenna ports.  The
RFDA will distribute the RF energy while providing  controlled RF amplitude to
simulate the antenna patterns of the EF-111 Electronic  Warfare (EN)
systems. The RFDA is capable of operating over the frequency range of  0.5







Understanding the pulse repetition interval. I - Pulsed time-domain
receivers
Title Text
Schindall, J., Caraballo, M. J.Author Text
Microwaves & RF, Vol. 22, pages 84-86, 88, 91 (ISSN 0745-2993),
September 1983.  Authors employed:  Watkins-Johnson Co., San Jose, CA
Source Text
auditory perception, pulse radar, radar receivers,
signal detection, time response, tracking filters,
auditory sensation areas, LC circuits, pulse rate,
radar data, radar filters, signal processing
Keyword Text
It is noted that conventional radar signals are distinguished mainly by five
parameters:  carrier  frequency, pulse repetition interval, pulse shape
(sometimes simplified as pulse width), the angle  of arrival, and the amplitude
scan pattern.  These parameters are independent and form an  independent
set for the purposes of admitting or receiving a particular emitter's signal.  A
receiver  may use any of the five to select signa s, each having its own
strengths and weaknesses.   Attention is called to a system that is quite
effective, even in situations which require  de-interleaving of multiple signals
and where the input data are extremely contaminated with  signal dropouts
and noise pulses.  This system is the human ear.  As an auditory processing
system, the ear operates "wide open" over the audible range and is able to






Multi linear Array Manifold InterpolationTitle Text
Schmidt, Ralph O.Author Text
ESL Technical Memo TM 1661, September 1983.Source Text
Keyword Text







Multiple Leg TMA (Target Motion Analysis) Procedure with Programs for
the  Hewlett-Packard HP-41CV, the Hewlett-Packard HP-75C, the Sharp
PC-1500 (TRS-80  PC-2) and the Radio Shack TRS-80 Model 100 Portable
Computers.
Title Text
Shudde, R. H.Author Text
Technical Report from:  Naval Postgraduate School, Monterey, CA.  Report
NPS55-83-025, 35 pages; September 1983.
Source Text
computer programs, moving targets, target acquisition,
user manuals, instructions, computer applications,
portable equipment, kalman filtering, algorithms,
methodology,  observation, estimates, optimization, TMA
(Target Motion Analysis), NTISDODXA
Keyword Text
This report contains user instructions and program listings for multiple leg
Kalman Filter  target motion analysis (TMA) procedure for use on the Hewlett-
Packard HP-41CV, the  Hewlett-Packard HP-75C, the Sharp PC-1500 (Radio











Conference Proceedings: Electronics for National Security, Brussels,
Belgium, September 27-29, 1983.  Rohde & Schwarz GmbH, Munich, West
Germany.  Cahners Exposition Group, Des Plaines, Illinois. Cahners
Exposition Group S. A., Guildford, England.  Published by Interavia
Publishers Group, Geneva, Switzerland, pages 309-315, 1983.
Source Text
direction finding systems, computer applications,
Doppler effect, applications, antennas, Direction
Finding (DF) principle, Doppler DF, Adcock system,
radio location systems
Keyword Text
The direction finding (DF) principle is introduced.  To overcome a number of
problems  involved in certain modes of operation with this DF principle a HF
Doppler direction  finder is developed.  Its antenna system is described and
compared with Adcock system.   The possibility of its integration with radio





September - DecemberMonth Text
An alternative to direction finding - CRT displayTitle Text
Veluswamy, S.Author Text
Electro-Technology, Vol. 27, No. 3-4, pages 44-7; September - December,
1983.  Electronics & Radar Developement Establishment, Bangalore, India.
Source Text
display instrumentation, radio direction-finding,
single voltage supply, bearing, target, Direction
Finding, display system
Keyword Text
Illustrates a new approach for displaying the bearing of a target obtained from
a Direction Finding  (DF) equipment.  This can be used as an alternative to
the cathode ray tube display.  The display  system explained uses a single






Position Location from Sensors with Position UncertaintyTitle Text
Wax, MatiAuthor Text
IEEE Transactions  on Aerospace and Electronic Systems, vol. AES-19, no.
5, pp. 658-662, September 1983.
Source Text
Keyword Text
A statistical analysis of a mixed-mode position-location system with sensors
position uncertainty is described.  Expressions for the maximum likelihood
estimator and its error statistics, under "small errors" assumption, are






Contribution of the hydrographic and oceanographic service of the Navy
to the evaluation of the  differential Omega system
Title Text
Bessero, G.Author Text
Navigation, Vol. 31, No. 124, pages 449-65; October 1983.Source Text
radio direction-finding, radio navigation,
hydrographic, oceanographic service, differential Omega
system, position, phase differences, radio  waves,
field trials
Keyword Text
The differential Omega system provides determination of position by means of
the measurement of  phase differences between VLF (10 to 14 kHz) and MF
(300 to 500 kHz) radio waves, received from  suitably sited fixed locations.
This paper gives a full description of a series of field trials of the  system.  The






Method of Bragg Angle Adjustments for Copying Holograms.  NOTE
Patent  Application
Title Text
Duthie, J. G. M., Christensen, C. R., Leonard, C. D.Author Text
Patent:  Department of the Army, Washington, DC.  Report PAT-APPL-6-540
949, 13 pages; October 1983.
Source Text
patent applications, holograms, contact printers,
holography, bragg angle, reproduction  (copying), laser
beams, optical equipment, diffraction, read out
techniques, illumination,  angle of arrival, glass,
frequency, sensitivity, coherence, parts, actinic
light, master plates, volume holograms, NTISGPA
Keyword Text
A method of copying holograms wherein the process of contact copying of
holographic  optical elements provides a copy plate for readout at a specific
wavelength different from  the original wavelength.  The original or master
holographic element is manufactured at  one established wavelength. The
copying process involves contact printing using coherent  illumination in
actinic light at an established second wavelength, and the finished copies  are
to be read out at a third wavelength.  The third wavelength or readout
frequency lies  in a range where the copy plate is not sensitive to







Adaptive Processing Antenna SystemsTitle Text
Gabriel, W. F.Author Text




A new antenna technology area has been emerging within AP-S over the past
decade, closely correlated with the advancing interactions between
electromagnetics and digital processing.  This article is intended to further
increase awareness of the new technology among our members, and
encourage greater  participation.  The AP-S Transactions published its first
special issue on adaptive antennas in March 1964, under guest editor R. C.
Hansen.  A fledgling field at that time, it was characterized by retro directive
and self-steering  or self-focusing array systems.  These were largely based
upon phase-lock loop and  phase-conjugate network schemes.  Twelve years
later, AP-S published its second special issue on adaptive antennas in
September 1976, under guest editor W. F. Gabriel.  The field had changed
considerably due to introduction of the key capability for adaptive null
steering.  Now, an antenna system could respond to an unknown interference
environment by automatically steering nulls and reducing sidelobe levels in
the directions of the interference, while retaining some desired signal beam
characteristics.  The term "adaptive processing" refers to systems which
perform algorithm-controlled operations upon the sampled signals of multiple
sensors, in order to achieve automatic near-real-time optimization of desired
output quantities such as SIR (signal-to-interference ratio).  These systems
are called "data adaptive" because they adapt to the total signal environment
"seen" by the array of sensors, using all available degrees-of-freedom of the
system in an optimal LMS (least-mean-square) estimation error sense.  This
contrasts sharply with a conventional antenna wherein the degrees-of-freedom
are deterministically set and do not adapt to a changing input signal
environment.  The control algorithms have emerged from several different
backgrounds and disciplines.  Modern large-scale digital processing has
made implementation of the necessary algorithms so economical and fast
that adaptive processing has spread rapidly in the fields off seismic arrays,
underwater acoustic arrays, time domain multi-tap filters, speech processing,
spectral analysis, RF communications arrays, and radar systems.  The
techniques are applicable to both passive and active systems.   This rather
broad technology area is approached via a brief "glimpse" review of three
principal constituents: sidelobe cancelers; fully adaptive arrays; and
"superresolution" techniques.  The review commences with a little bit of
Abstract Text
history related to the first two adaptive processing algorithms.  Mathematical
expressions are held to a bare eight equations in the article, but the reader is
advised that this new technology area is fundamentally a business of optimal
multi-variable estimation and, as such, requires a solid mathematical
foundation to "join the fray."  References were deliberately selected for the
purpose of getting the interested reader started, rather than reporting current
research.  A condensed listing of some popular adaptive processing
algorithms is included at the end.  (Abstract taken from author's introduction,





Angular resolution with nonsinusoidal wavesTitle Text
Hussain, M. G. M.Author Text
Conference:  EASCON '83:  16th Annual IEEE Electronics and Aerospace
Systems Conference and Exposition, Washington, DC, September 19-21,
1983.  Proceedings Published by IEEE, New York, NY, pages 197-207,
October 1983.  Author's Association:  Ministry of Communications, State of
Kuwait, Kuwait.
Source Text
antenna arrays, antenna radiation patterns, antenna
theory, radio direction-finding, signal processing,
tracking, rectangular pulse, line array, signal
bandwidth, array length, angular resolution method,
radiation  angle, reflecting target, monopulse tracking
technique, direction finding, off-axis radiation, wave
zone  location, radio, nonuniformly distributed
radiators, target coordinates, antenna theory,
radiation  patterns, nonsinusoidal waves
Keyword Text
Off-axis radiation of nonsinusoidal waves with the time variation of a
rectangular pulse from a line  array yields different time variations for the
pulses in the wave zone.  The variation is determined as  a function of the
radiation angle, the signal bandwidth, and the array length.  A new angular
resolution method for nonsinusoidal waves is developed.  The method utilizes
the varying shape of  the radiated nonsinusoidal wave as a function of the
radiation angle to determine the angular position  at which a reflecting target
is located in the wave zone, relative to the array axis.  A monopulse  tracking
technique for direction finding with nonsinusoidal waves is also developed.
The technique  is based on the use of a line array of radiators (or sensors)
that are nonuniformly distributed about  the array axis.  This enables one to
determine the angular position as well as the coordinates of a  reflecting






Feeding of Doppler-VOR antenna elements and methods for the
suppression of their  interaction.
Title Text
Kautz, WernerAuthor Text
Frequenz, Vol. 37, No.10, pages 262-268, October 1983.  Standard Elektrik.
Lorenz AG, Stuttgart, West Germany.
Source Text
radio direction finding, air navigation, DVORKeyword Text
A new DVOR system is introduced featuring real double sideband technique.
As the  number of sideband antenna elements is increased from 39 to 50, a
new feeding and  decoupling system had to be used.  Both the feeding and






Synthesis of a regulator for an astronomical direction-finderTitle Text
Khasanov, I. N.Author Text
Priborostroenie, Vol. 26, No. 10, pages 51-7; October 1983.  Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
control system synthesis, controllers, navigation,
regulation, state-space methods, algebraic regulator
synthesis, instruments, single-axis astronomical
direction-finder,  tossing, perturbation moment, state
space theory
Keyword Text
The problem of synthesizing an algebraic regulator for a single-axis
astronomical direction-finder  which will ensure a zero steady-state error in
tracking a heavenly body, taking into account the action  of the tossing of the
base and the perturbation moment on the axis of the device, is solved by






Prediction and comparison of indication errors in the four most
commonly used small-base  direction finders in the backscattering
environment using model measurements
Title Text
Moenich, G.Author Text
Frequenz,Vol. 37, pages 244-261 (ISSN 0016-1136), October 1983.
Telefunken AG, Ulm, West Germany
Source Text
backscattering, direction finding, error analysis,
instrument errors, radio direction finders, block
diagrams, prediction analysis techniques, ships, wave
equations
Keyword Text
Model measurement designs are presented for three alternative direction
finders (DF) which enable  a direct evaluation of indication errors to be made.
The three direction finders are:  a small-base  DF with an evaluation procedure
similar to the Doppler DF, an automatic DF, and a phase DF.   Diagrams are
presented which permit direct comparison between the three DFs as well as
with  the Watson-Watt DF.  Families of lines of constant bearing are shown in
the complex plane of  the antenna voltage ratio.  It is show how the DF results
of the three alternative DF principles are  affected by a very generally
formulated distortion of the antenna signals.  Two of the methods are  shown
to always produce the same DF error independently of the nature of the






Prediction and comparison of bearing errors of the four mostly used




Frequenz, Vol. 37, No.10, pages 254-261, October 1983. Technische
University, Berlin, Inst Fuer Hochfrequenztechnik, Berlin, West Germany.
Source Text
radio direction finding analysisKeyword Text
In addition to the Watson-Watt Direction Finder (DF), three alternative, small-
base DF  principles, also using Watson-Watt compatible antenna
configurations are imaginable:   a) a small-base DF with an evaluation
process similar to the Doppler DF; b) the  automatic direction finder (ADF); c)
a phase direction finder.  It is demonstrated how  the DF results of these
alternative principles are affected by a generally formulated  distortion of the
antenna signals, including scatterers, multiwave incidence, and antenna
tolerances, for example.  By means of a graphic representation of the lines of
constant  bearing in the complex plane of the antenna voltage ratio the results
of the model  measurements can be interpreted as the DF reading of all four
DF principles and  compared immediately.  It is shown that a) and b) always
produce exactly the same DF  error, completely independent of the nature of
the actual distortion.  For the model  measurements on ships or vehicles two






Prediction and comparison of bearing errors of the four most used types




Frequenz, Vol. 37, No. 10, pages 254-61; October 1983.  Geschaftsbereich
Hochfrequenztech. AEG-Telefunken AG, Ulm, West Germany.
Source Text
radio direction-finding, bearing errors, small-base
direction finders, reradiating vicinity, model
measurements, Watson-Watt,  Doppler, distortion,
antenna signals, scatters, multiwave incidence, antenna
tolerances, ships, vehicles
Keyword Text
In addition to the widely spread Watson-Watt Direction Finder three
alternative small-base DF  principles, also using Watson-Watt compatible
antenna configurations are imaginable: (a) A  small-base DF with an
evaluation process similar to the Doppler DF (b) the Automatic Direction
Finder (ADF) (c) a Phase Direction Finder.  It is demonstrated how the DF
results of these alternative  principles are affected by a very generally
formulated distortion of the antenna signals, including  scatters, multiwave
incidence, and antenna tolerances for example.  By means of a graphic
representation of the lines of constant bearing in the complex plane of the
antenna voltage ratio the  results of the model measurements can be
interpreted as the DF reading of all four DF principles and  compared
immediately.  It is shown, that (a) and (b) always produce exactly the same
DF error,  completely independent of the nature of the actual distortion.  For
the model measurements on ships  or vehicles two possible strategies are
proposed, depending mainly on the aim of work:  one method,  preferable if a
comparison of different DF principles is required, and the other one if only one






Resolution of Ambiguity for Randomly Moving Line Array.  NOTE
Technical  Memo.
Title Text
Nuttall, Albert H.Author Text
Naval Underwater Systems Center, New London, CT. New London Lab.
Report NUSC-TM-831150, 18 pages; October 1983.
Source Text
antennas, linear arrays, angle of arrival, alternating
current, angles, motion, parts, plane waves, scenarios,
sources, waveforms, NTISDODXA
Keyword Text
The generalized likelihood ratio detector, for deciding between the right-left
ambiguity  of a line array attempting to estimate the angle of arrival of a plane
wave, is derived.   Two scenarios are considered, the first with noisy
measured antenna angle, the second  with noiseless antenna angle
measurements. The detector for both cases is a  cross-correlator of the







Results of investigation of some regions of Venus by bistatic
radiolocation.
Title Text
Pavelyev, A. G., Yakovlev, O. I., Milekhin, O. E.,  Kucherjavenkov, A. I.Author Text
34th Congress of the International Astronautical Federation,  Hung, Budapest,
October 10-15, 1983.  Acad of Sciences of the USSR, Inst of Radio
engineering & Electronics, Moscow, USSR.  Int Astronautical Federation,
Paris, France.  Published by AIAA (Technical Library), IAF-83-212, 6 pages,
New York, NY.,1983.
Source Text
space research, radio direction finding, space
applications, radio astronomy, Venus surface mapping,
pioneer Venus radar, relief changes, radar mapper
Keyword Text
New data about characteristics of the Venus surface are presented.  This
data were  revealed during bistatic radiolocation experiments using Venera-10
satellite.  The  resolution was varied in the interval 4 to 20 km.  The
comparison of the results of  bistatic radiolocation with data of measurements






Adaptive two-dimensional harmonic retrieval and its application to radarTitle Text
Reddy, V. U., Kailath, T.Author Text
Symposium Proceedings: International Radar, Bangalore, India, October 9-12,
1983. Institution of Electronics and Telecommunication Engineers, pages 345-
350 (A85-24826 10-32), 1983.  Author Reddy employed:  Osmania University,
Hyderabad, India; Author Kailath employed:  Stanford University, Stanford, CA
Source Text
linear arrays, point sources, radar, signal analysis
algorithms, least squares method, retrieval,  spectrum
analysis, white noise
Keyword Text
Estimation of the frequency and the angle of arrival of point-source emitters is
viewed as an  application of two-dimensional spectral analysis.  In this paper,
stochastic gradient and  approximate least-square algorithms for adaptive two-
dimensional harmonic retrieval are  derived.  These algorithms extend the






Interactive multi objective decision making based on the penalty
scalarizing function
Title Text
Sakawa, M., Mori, N.Author Text
Transactions of the Institute of Electronics and Communication Engineers of
Japan, Part A, Vol. J66A, No. 10, pages 909-16; October 1983.  Faculty of
Engineering, Kobe University, Kobe, Japan.
Source Text
decision theory and analysis, optimization, interactive
multi objective decision making technique, nonconvex
problems, penalty scalarizing  functions, reference
objective levels, local Pareto solution, direction-
finding problem, local proxy  preference function
Keyword Text
Presents a new interactive multi objective decision making technique for
nonconvex problems based  on the penalty scalarizing functions.  In the
interactive scheme, once the decision maker specifies  initial reference
objective levels, he is supplied with the corresponding local Pareto solution.
The  values of the marginal rates of substitution of the decision maker are
used to construct the  direction-finding problem as well as the local proxy
preference function.  In this way, the local  preferred solution can be derived
from among a local Pareto solution set.  The interaction processes  are
demonstrated together with the computer outputs by means of an illustrative






VHF direction finding with a miniaturized beam antennaTitle Text
Seymour, C. J.Author Text
Radio Communication, Vol. 59, No. 10, pages 886-8; October 1983.Source Text
directive antennas, radio direction-finding, VHF,
direction finding, miniaturized beam antenna, compact
DF beam antenna, HB9CV, H-plane  polar response, E-
plane response, S-meter readings, polar responses, open
air, polarization,  transmitting antenna, DF mini beam,
dipole, pushbike mobile antenna
Keyword Text
Gives a description of a compact DF beam antenna which is easier to handle
than the HB9CV, and  encourages DF activity on the VHF bands for DF hunts
of all kinds.  Experience with the use of the  mini DF beam suggests that the
H-plane polar response (antenna rotated horizontally while held  vertically
polarized) is "sharper" than the E-plane response, and is also better defined
in the presence  of nearby objects (e.g. indoors).  The S-meter readings to be
expected are shown when the beam is  rotated while vertically polarized and
receiving a transmission.  The experiment was performed  indoors using the
author's FT290.  Generally speaking, best polar responses occur in the open
air with  the polarization of the antenna matched to the transmission, and the
construction of this antenna can  make it easy to alter the polarization.  As a
transmitting antenna, the DF mini beam performs about  as well as a dipole,






A fast data recording system for a rotating interferometerTitle Text
Tan, E. C.Author Text
International Journal of Electronics, Vol. 55, No. 4, pages 653-9; October
1983. Department of Electrical Engineering, University of Melbourne, Parkville,
Vic., Australia.
Source Text
data loggers, electromagnetic wave interferometers,
ionospheric measuring apparatus, ionospheric
techniques, radio direction-finding, data loggers,
techniques, ionospheric measuring apparatus, data
recording system, rotating  interferometer, radiowave
direction-finder, ionospheric studies
Keyword Text
A fast data recording system has been designed for a special type of
radiowave direction-finder called  a rotating interferometer.  Its operation is
verified and compared with that of the original pen and  paper-chart recording






Optimum Localization of Multiple Sources by Passive ArraysTitle Text
Wax, M., Kailath, T.Author Text
Stanford University, California.  Army Research Office, Research Triangle
Park, NC., Report ARO-19876.5-MA, 10 pages; October 1983.
Source Text
phased arrays, passive systems, signal processing,
covariance, reprints, NTISDODXR, NTISDODA
Keyword Text





MUSIC and the Sharing of a SecretTitle Text
Bruckstein, Alfred M.Author Text
IEEE Conference Record, Seventeenth Asilomar Conference on Circuits,
Systems & Computers Proceedings, ISBN 0-8186-0507-3, IEEE Catalog No.




MUSIC is an algorithm developed by R. Schmidt for multi target direction-
finding from data gathered by a passive sensor array.  This short note
indicates how the setup of multi target detection may be used in devising a
method to distribute a secret among N trustees so that it can be recovered if
and only if more than K of them agree to cooperate.  (Author's abstract,






Allowance for a priori indeterminacy in the statistical optimization of
phase direction-finders
Title Text
Denisov, V. P., Doroshenko, V. G.Author Text
Radioelektronika, Vol. 26, pages 86-88 (ISSN 0021-3470), November 1983.Source Text
phase error, radio direction finders, signal
transmission, direction finding, optimization, signal
processing, statistical analysis, tropospheric
Keyword Text
A statistical optimization procedure is proposed to overcome the a priori
indeterminacy associated  with the fact that the inverse correlation matrix of
phase error is unknown for a multi basis phase  direction-finder operating on
the basis of fluctuating signals on tropospheric propagation paths.   It is
shown that it is not suitable, under the conditions of the adopted model, to
apply the adaptive  approach to the design of multi basis phase direction-
finders.  The minimax principle makes it  possible to determine the
parameters of a "stiff" system for the processing of phase differences  on the
basis of given limits of signal parameter variations, depending on the operating






Self-destructing drone design costs challenge engineersTitle Text
Hill, M. L.,Taylor, M.Author Text
Delft Systems Review and Military Communications, Vol. 1, pages 32-35,
November 1983.  Navy-Army-supported research, 1983.  Author Hill
employed:  Johns Hopkins University, Baltimore, MD;  Author Taylor
employed:  U.S. Navy, Naval Surface Weapons Center, Dahlgren, VA
Source Text
aircraft design, aircraft production costs, drone
aircraft, electronic countermeasures, air navigation,
aircraft instruments, antenna design, beacons, design
to cost
Keyword Text
The small drone designated "AIR-EXJAM" is being developed to perform
electronic  countermeasures missions in a land warfare environment,
transporting a 10-15 lb payload to a  predesignated area forward of the battle
line and hovering there for up to 2 hr.  The dash to target  area and loiter
phases of the mission respectively use dead reckoning and RF direction-
finding  navigation.  The AIR-EXJAM airframe is of delta flying wing






Impact of Strong Scintillation on Space Based Radar Design.
Noncoherent Detection.
Title Text
Knepp, D. L., Dana, R. A.Author Text
Technical Report from:  Mission Research Corp., Santa Barbara, California.
Defense Nuclear Agency, Washington, DC. Shared Bibliographic Input.
Report  MRC-R-788-DNA-TR-83-43-SBI-AD-E301 575, 56 pages; November
1983.
Source Text
space based, scintillation, radar, propagation,
rayleigh, scattering, detection,  electromagnetic wave
propagation, electromechanical waves, space based
radar, nuclear effects, NTISDODXA, NTISDODSD
Keyword Text
Electromagnetic signals which propagate through strongly disturbed regions
of the  ionosphere can experience scattering which can cause appreciable
amplitude, phase and  angle-of-arrival fluctuations. This report considers the
performance of a space based radar  (SBR) that must operate through a
highly disturbed propagation environment such as  might occur during a
barium release or after a high altitude nuclear detonation. A brief  summary of
the propagation channel characteristics is given in terms of quantities that are
 important to SBR design issues.  Previous results for coherent detection
performance are  summarized and new results are given showing the effect of
noncoherent integration on  target detection performance.  Both coherent and
noncoherent detection performance can  be seriously affected in a scintillation






Characterization of multipath parameters for line-of-sight microwave
propagation
Title Text
Parl, S. A.Author Text
IEEE Transactions on Antennas and Propagation, Vol. AP-31, No. 6, Part 1,
pages 938-48; November 1983.  Signatron Inc., Lexington, MA.
Source Text
fading, microwave links, radiowave propagation,
multipath parameters, line of sight microwave
propagation, two layer atmosphere, numerical  examples,
multiple rays, angle of arrival, delay spread,
selective fading, microwave links
Keyword Text
Ray equations are derived for microwave multipath propagation in a two-layer
atmosphere, and the  connection between the different solutions is
demonstrated by numerical examples.  Analytical  expressions are developed
to characterize the condition for multiple rays, the variation in  angle-of-arrival
(AOA), and the delay spread.  The results suggest that more than three rays
will be  rare in practice and that the three-ray model (obtained from the zero-
order rays defined in the paper)  may provide a good representation of






Radar Chaff: A Bibliography.  NOTE Contractor Report.Title Text
Peebles, Jr, P. ZAuthor Text
Florida University, Gainesville. Electronic Communications Lab.  Harry
Diamond Labs., Adelphi, MD.  Report HDL-CR-83-107-5, 56 pages; November
1983.
Source Text
chaff, bistatic radar, radar cross sections,
bibliographies, abstracts, doppler radar,  monostatic
radar, range finding, reflectivity, direction finding,
literature surveys, dipoles,  electromagnetic
scattering, resolution, angular resolution, NTISDODXA,
NTISDODA
Keyword Text
A search has been conducted to find unclassified literature citations related to
the  electromagnetic wave scattering properties of radar chaff. Over 155
specific citations (not  including books) were found and compiled
chronologically, with abstracts, in a main  bibliography.  They were also







The growth of the avionics industry in the UKTitle Text
Telford, R.Author Text
Aerospace (UK), Vol 10, pages 14-20 (ISSN 0305-0831), 1983.Source Text
aerospace industry, Avionics, technology assessment,
United Kingdom, airborne equipment,  histories,
military technology, systems engineering
Keyword Text
An historical account is given of the development of aviation electronics in the
United Kingdom.   The pre-WW I research of the Marconi company in
wireless telegraphy was the basis for  subsequent aircraft-based artillery-
direction work during the war.  The directional properties of  aerial antennas
were then developed for tracking.  During the interwar period, civil aviation
became the beneficiary of HF radio equipment.  The extension of electronics
into navigation by  means of direction finding reached a threshold for much
greater and more consequential  development in 1934, when radar was first
demonstrated.  While electronics have until now been  used to maximize pilot
control of aircraft capabilities, novel and future electronically signaled  control
systems can increase aircraft capabilities themselves, if electronic






Automatic triangulation problems and solution methods in radar
networks
Title Text
Van Keuk, G.Author Text
5th Radar technology 1983 Symposium,  November 8-10, 1983, Munich,
West Germany.  Reports A84-40376 19-32, Duesseldorf, West Germany,
Deutsche Gesellschaft fuer Ortung und, Navigation, pages 23.1-23.14, 1983.
Author employed:  Fraunhofer Gesellschaft fuer angewandte
Naturwissenschaften, Forschungsinstitut fuer Funk und Mathematik,
Wachtberg-Werthhoven, West Germany
Source Text
automatic control, radar networks, radar tracking,
triangulation, radar antennas, radar resolution,  radio
direction finders
Keyword Text
New procedures for demasking, direction finding, and target tracking in radar
networks have been  developed and their efficiency and limits of application
have been analyzed.  The influences of  antenna revolution time, resolving
power, and measurement accuracy relative to triangulation have  been







Single Site Location Baseline Certification Test Data Base Description.
NOTE  Memorandum Report.
Title Text
Daehler, M.Author Text
Naval Research Lab., Washington, DC. Report NRL-MR-5180, 65 pages;
December 1983.
Source Text
radio direction finders, data bases, high frequency,
faraday effect, polarimeters, base lines, SSL (Single
Site Location), HFDF (High Frequency Direction
Finding), NTISDODXA
Keyword Text
This report describes the data obtained the Single Site Location (SSL)
Baseline  Certification Test, a controlled field test of two commercially-
developed SSL  high-frequency direction-finding (HFDF) instruments,
conducted by NRL at the request  of the US Army Signal Warfare Laboratory
for the purpose of establishing performance  specifications for the HFDF
component of the Rear Echelon HF COMINT System  (RECS) The basic data
are the contractor-determined geolocations of transmitters  controlled by NRL
but unknown to the contractors. The data base also includes  ionospheric
data from oblique and vertical-incidence sounders, Faraday-rotation
polarimeters, and other data relevant to communications systems. A brief
description of  the test is given, along with samples and quantitative







Microwave MESFETS:  A ReviewTitle Text
Dance, B.Author Text
Mundo Electronico, Vol. No. 134, pages 125-32; December 1983.Source Text
power transistors, reviews, Schottky gate field effect
transistors, solid-state microwave devices, microwave
MESFETs, power MESFETs, small signal MESFETs, GaAs,
review, recent  developments, commercial devices
Keyword Text
States that the performance of even the best bipolar transistors rapidly
declines at high frequencies  and the more expensive gallium arsenide
MESFETs must be used above about 5 GHz.  MESFETs  are used in most
microwave military and civilian equipment in such applications as satellite and
 ground station receivers, radar and direction finding equipment.  The author
reviews small signal and  power MESFET devices, with particular reference to
recent developments, and gives some examples  of the practical performance






High-resolution emitter direction finding using a phased array antennaTitle Text
DuFort, E. C.Author Text
IEEE Transactions on Acoustics, Speech and Signal Processing, Vol. ASSP-
31, No. 6, pages 1409-16; December 1983.  Hughes Aircraft Co., Fullerton,
CA.
Source Text
antenna phased arrays, radio direction-finding, emitter
direction finding, phased array antenna, uncorrelated
emitters, bearing angles, correlation  matrix,
beampointing, dwell-time, matrix estimate, data
collection time, spectral estimation, maximum  entropy
spectrum
Keyword Text
Signals from several uncorrelated emitters are received by a uniformly spaced
linear phased array,  and the bearing angles of the emitters are determined
from output power measurements only.  The  output power is used to
estimate the correlation matrix of the signals present at the element level.
The beampointing and dwell-time agilities of a phased array are exploited to
minimize errors in the  matrix estimate, subject to a constraint on the data
collection time.  A simple spectral estimation  technique is described which
improves on accuracy and resolution of the maximum entropy spectrum
while suppressing spurious responses.  Simulations demonstrate clear
resolution and good accuracy  for closely spaced emitters using practical






Phase Demodulator Utilizing a Frequency Divider, Synchronous Filter,
and Phase  Comparator.
Title Text
Gilbert, P. H.Author Text
Patent:  Department of the Navy, Washington, DC.  Report PAT-APPL-6-260
629-Patent-4 419 630, 7 pages; December 1983.
Source Text
patents, demodulators, direction finding, frequency
dividers, comparators, homing devices, electric
filters, signal processing, phase modulation,
integrated circuits, synchronization  (electronics),
phase locked systems, harmonic analysis, carrier
frequencies, complementary  metal oxide semiconductors,
waves, modulation, output, phase modulation, filters,
direction  finding, gain, radio homing, wavefronts, PAT-
CL-329-50, phase demodulators, synchronous detectors,
phase comparators,  synchronous filters, phase
processing, NTISGPN
Keyword Text
The patent describes a phase demodulator for recovering the modulating wave
from a  phase-modulated wave.  A frequency divider is provided to divide the
phase-modulated  wave in frequency to produce a phase-modulated
subharmonic wave which is compared  in a phase comparator with a signal
produced by passing the phase-modulated  subharmonic wave through a
synchronous filter set at its carrier frequency. The filtered  output of the phase






For signal acquisition and navigation:  new techniques in direction
finding - a survey
Title Text
Huber, F. R.Author Text
Funkschau, Vol. No. 25, pages 53-5; 9 December 1983.Source Text
radio direction-finding, radio direction-finding,
wireless direction finding, automation, search,
displays, Triangulation System,  video map, target
Keyword Text
After a brief history of wireless direction finding (Adcock, Wullenweber,
Interferometer), modern  methods and associated equipments are described.
The main progress has been in automation of the  search and in sophisticated
displays.  A typical DF is the Rohde & Schwarz Triangulation System  U 2.1







Multiple Target Identification and Direction Finding Using Matched
Filtering Techniques.
Title Text
Johnston, J. L.Author Text
Master's Thesis:  Naval Postgraduate School, Monterey, CA.  170 pages;
December 1983.
Source Text
seismic detection, Target acquisition, Target
classification, Seismic data, Signal processing,
Matched filters, Least squares method, Direction
finding, Theses, NTISDODXA
Keyword Text
This research investigates seismic signal processing techniques for battlefield
target  classification and acquisition.  Multiple target classification is
performed by discrete time  domain matched filtering. Multiple target
directions are determined using the responses  of the matched filters and
least mean squares polynomial curve fitting.  The least mean  squares
polynomial curve fitting procedure is also used for direction finding for






An aggregate subgradient method for nonsmooth convex minimizationTitle Text
Kiwiel, K. C.Author Text
Mathematical Programming, Vol. 27, No. 3, pages 320-41; December 1983.
Systems Research Institute, Polish Academy of Science, Warsaw, Poland.
Source Text
convex programming, minimization, descent methods,
aggregate subgradient method, nonsmooth convex
minimization, implementable  algorithms, quadratic
programming problems
Keyword Text
A class of implementable algorithms is described for minimizing any convex,
not necessarily  differentiable, function f of several variables.  The methods
require only the calculation of f and one  subgradient of f at designated points.
 They generalized Lemarechal's bundle method (1978).  More  specifically,
instead of using all previously computed subgradients in search direction
finding  subproblems that are quadratic programming problems, the methods
use an aggregate subgradient  which is recursively updated as the algorithms
proceed.  Each algorithm yields a minimizing  sequence of points, and if f has
any minimizers, then this sequence converges to a solution of the  problem.
Particular members of this algorithm class terminate when f is piecewise
linear.  The  methods are easy to implement and have flexible storage







Positioning systems for hydrographic surveyingTitle Text
Nakanishi, A.Author Text
Navigation, Vol. No. 78, pages 38-50; December 1983.Source Text
bathymetry, hydrological techniques, navigation,
oceanographic techniques, radio direction-finding,
Audister 9D020, bathymetry, sea floor topography,
ocean, measurement, technique, hydrographic  surveying,
positioning systems, submarine relief, Audister 8D100,
Electroposik YM100, Tellurometer  MRD1, Autotape DM40A,
Trisponder 520, Mini-Ranger, Syledis, ARGO DM-54,
Raydist 76, Pulse/8
Keyword Text
Reviews commercially-available positioning systems for hydrographic survey
with reference to  submarine relief.  The description outlines the Audister
8D100 and 9D020, the Electroposik YM100,  the Tellurometer MRD1, the
Autotape DM40A, the Trisponder 520, the Mini-Ranger, the Syledis,  the






Comparison of the effectiveness of various direction-finding algorithms
for point signal sources
Title Text
Pochuyev, S. I.Author Text
Radiotekhnika, Vol. 38, No. 12, pages 28-9. Translation:
Telecommunications and Radio Engineering, Part 2 (Radio Engineering), Vol.
38, No. 12, pages 83-4; December 1983.
Source Text
filtering and prediction theory, radio direction-
finding, signal processing, filtering errors, direction-
finding algorithms, point signal sources,
effectiveness, quasi optimum time,  space-and-time
signal processing, amplitude-derived direction finding
Keyword Text
The effectiveness of quasi optimum time and space-and-time signal







Second order discriminant function for amplitude comparison
monopulse
Title Text
Agrama, E. E., Abdel-Alim, O. A., Ezz-El-Arab, M. A.Author Text
Facility of Engineering, Alexandria University, Egypt, pages 173-6, IEEE, New
York, New York, pages xix+396, IEEE, 1990.
Source Text
antenna arrays, antenna radiation patterns,
computerized signal processing, digital simulation,
radar theory, radio direction-finding, signal
detection, telecommunications computing, mechanical
errors, RF signal, radar, radio direction finding,
three-receiving-elements amplitude  comparison
Monopulse direction finding, second-order discriminate
function, simulation, receiver  noise, pattern errors,
amplitude imbalance, quantization errors, receiving
array axis
Keyword Text
A novel three-receiving-elements amplitude comparison Monopulse direction
finding (DF)  technique is introduced.  An appropriate second-order
discriminate function is chosen for this  technique.  Then simulation is used
to compare its accuracy with that of the two-receiving-elements  DF
technique.  Different sources of error were taken into consideration, such as
receiver noise,  pattern errors, amplitude imbalance, and mechanical and
quantization errors.  It is concluded that  the three-receiving-elements
amplitude comparison Monopulse system is always more accurate than  the






A description of QUALCOMM Automatic Satellite Position Reporting
(QASPR) for mobile  communications
Title Text
Ames, W. G.
Editor:  Reekie, D. H. M.
Author Text
Conference:  Second International Mobile Satellite Conference IMSC '90,
Ottawa, Ontario, Canada, June 17-20, 1990.  Sponsored by Canadian
Department Communications, NASA.  Conference Proceedings published by
Jet Propulsion Laboratory, Pasadena, California, (JPL Publication 90-7),
pages 285-90, 1990.  (ISBN 0 9694639 0 1)  Author's Association:
QUALCOMM, Incorporated, San Diego, California.
Source Text
mobile radio systems, radio direction-finding, radio
navigation, satellite relay systems, computerized
control, Ranger satellite, QUALCOMM, mobile
communications, QASPR,  Automatic Satellite Position
Reporting service, LORAN-C, reliability, economy,
accuracy, hub,  network management center, transponder,
real-time satellite location
Keyword Text
QASPR is the acronym for QUALCOMM's Automatic Satellite Position
Reporting service in the  OmniTRACS mobile communication system.  This is
QUALCOMM's preferred method of position  reporting over LORAN-C because
of its consistency, reliability, economy and accuracy.  QASPR  is controlled
at the hub by the network management center (NMC) computer.  The system
uses a  small amount of transponder capacity in a second satellite, called the
Ranger, in a leased agreement  similar to the Messaging satellite's lease
arrangements.  QASPR also performs real-time satellite  location tasks,







Synthesis of a nontracking multichannel direction finder of a collection
of unknown signal sources
Title Text
Andreyev, F. M., Seletkov, V. L.Author Text
Radiotekhnika i Elektronika, pages 888-93. Translation:  Soviet Journal of
Communications Technology & Electronics, Vol. 35, No. 11, pages 135-40,
1990.
Source Text
radio direction-finding, signal detection, synthesis,
nontracking multichannel direction finder, unknown
signal sources, resolution  conditions, accuracies,
signal processing devices, multichannel direction
finder, directivity  patterns, orthonormal functions
Keyword Text
Relations have been obtained that make it possible to estimate the resolution
conditions and the  potential accuracies of the measurements, as well as the
structure of the signal processing devices  in a multichannel direction finder
for an arbitrary number of channels M, targets K and  configuration of the
directivity patterns in space.  These relations make it possible to conclude
that  a simple increase in the number of channels cannot improve the
resolution capability of a direction  finder by very much for a signal/noise ratio
as high as one wishes.  The conditions for linear  independence of the
channels, a numerical measure of which is the values of the elements of the
Wronskian matrices, determine the resolution limits and the accuracy of the
measurements.   Direction finders whose directivity patterns are described by
orthonormal functions (the elements  of the Wronskian matrices reach their











ESR 1424 Earth Station Receiver VideoCipher  II Plus Descrambler Equipped
Owner's Manual, R. L. Drake Company, Miamisburg, Ohio, 1990.
Source Text
Keyword Text
Along with specifications, this manual contains installation instructions,
programming and service information, and troubleshooting guide.  (Abstract
written for purpose of this publication by Southwest Research Institute,






Measurements at Mobile Monitoring StationsTitle Text
AnonymousAuthor Text
Reports of the CCIR, 1990 (also Decisions), Annex to Volume I, Spectrum
Utilization and Monitoring, Report 277-3, pp. 406-412, XVIIth Plenary
Assembly, International Telecommunication Union (ITU), International Radio
Consultative Committee (CCIR), Dusseldorf/Geneva, 1990.
Source Text
Keyword Text
Subject to the limitations necessarily imposed by mobile operation on the
size of suitable instruments and power consumption, it is considered to be
practical to employ mobile stations to make all the measurements of
emissions normally made at fixed monitoring stations.  Mobile monitoring
stations are particularly valuable for monitoring low-power stations and
stations at frequencies above 30 MHZ whose range is limited.  In addition to
the use of equipment installed in a vehicle, certain measurements can also be
made using portable equipment.  Experience shows that separate mobile
monitoring units, specifically designed for selected types of measurement,
lend themselves more readily to operational use rather than a single vehicle
equipped to make all classes of measurement.  This report covers typical
measurements and ranges, types of equipment, accuracies and limitations of
measurement.  (Abstracted from opening paragraphs, proceedings/reports,






Airborne Monitoring StationsTitle Text
AnonymousAuthor Text
Reports of the CCIR, 1990 (also Decisions), Annex to Volume I, Spectrum
Utilization and Monitoring, Report 1116, pp. 413-426, XVIIth Plenary
Assembly, International Telecommunication Union (ITU), International Radio
Consultative Committee (CCIR), Dusseldorf/Geneva, 1990.
Source Text
Keyword Text
Present radio frequency spectrum monitoring systems are generally based on
fixed and suitably equipped ground mobile stations.  The integration of an
airborne station in the monitoring system could allow some advantages as:
(1) quick investigations over broad areas, (2) acquisition of larger amount of
data of optically propagated signals, (3) more realistic monitoring inside
aeronautical protection volumes, (4) complementary performances (e.g.,
analysis of interference to satellite transponders).  This report outlines the
methodology and relevant arising operational problems in the use of an aircraft
monitoring station, taking into account the current experience on aeronautical
flight-test procedures and systems.  (Abstract taken from author's






Recent Developments in Low-Cost Mobile Homing SystemsTitle Text
AnonymousAuthor Text
Reports of the CCIR, 1990 (also Decisions), Annex to Volume I, Spectrum
Utilization and Monitoring, Report 8344, pp. 427-431, XVIIth Plenary
Assembly, International Telecommunication Union (ITU), International Radio
Consultative Committee (CCIR), Dusseldorf/Geneva, 1990.
Source Text
Keyword Text
This report contains information relating to the techniques and equipment
available for direction finding at all frequencies for fixed, mobile, and portable
applications.  Developments in mobile homing apparatus for practical use in
bands from MF to UHF are described.  The equipment uses components
which are low in cost and complexity and which are widely available.  The
equipment is suitable for use with a variety of receivers.  It is also compatible
with simultaneous aural monitoring and recording, if desired.  (Abstract taken






Direction Finding at Monitoring StationsTitle Text
AnonymousAuthor Text
Reports of the CCIR, 1990 (also Decisions), Annex to Volume I, Spectrum
Utilization and Monitoring, Report 372-6, pp. 506-523, XVIIth Plenary
Assembly, International Telecommunication Union (ITU), International Radio
Consultative Committee (CCIR), Dusseldorf/Geneva, 1990.
Source Text
Keyword Text
This report seeks to furnish information concerning fixed monitoring stations;
information concerning mobile monitoring stations; and a summary of
information contained in various documents submitted concerning the
accuracy of direction finding bearings and of the subsequently determined
positions of electromagnetic sources.  The document includes paragraphs on
fixed direction finders (MF and HF), remote control of direction finders, mobile
and portable direction finders (MF, HF, VHF and UHF), VHF and UHF
direction-finding techniques, and accuracy improvement using a computer.
(Abstract written for purpose of this publication by Southwest Research






The error probability of estimating the number of two closely located
sources
Title Text
Bar-Ness, Y. and Lee, B. S.Author Text
Conference:  MILCOM '90:  A New Era, 1990 IEEE Military Communications
Conference, Monterey, CA, September 30-October 3, 1990.  Sponsored by
IEEE, Armed Forces Communication Electronics Association, U.S.
Department Defense.  Conference Record published by IEEE, New York, New
York, Vol. 3, pages 1147-52, 1990. Authors' Association:  Department of
Electrical Engineering, New Jersey Institute of Technology, Newark, New
Jersey.
Source Text
error statistics, parameter estimation, radio direction-
finding, signal detection, signal processing, array
processing, error probability, closely located sources,
direction finding, narrowband signals,  Taylor series
approximations, signal-to-noise ratio, SNR
Keyword Text
The basic concept of direction finding of narrowband signals is reviewed.  The
validity of applying  Taylor series approximations to the error probabilities in
the estimation of the number of sources  impinging on an array in a direction-
finding problem that uses eigenspace methods is studied,  particularly for the
case of two sources close to each other.  It is shown that these
approximations are  very sensitive to the number of sensors, but also to the
signal-to-noise ratio (SNR) and are  satisfactory only at very low SNR and for
sources very close to each other.  These approximations  lead to results that
are increasingly optimistic if either the SNR or the angle of separation






HF radar surface-current mapping: recent US/Canadian advancesTitle Text
Barrick, D. E., Lipa, B. J., Lilleboe, P. M.
Editor:   Appell, G. F., Curtin, T. B.
Author Text
Conference:  IEEE Fourth Working Conference on Current Measurement,
Clinton, MD, April 3-5, 1990.  Conference Proceedings published by IEEE,
New York, New York, (Cat No. 90CH2861-3), pages 22-9, 1990.  Authors'
Association:  Codar Ocean Sensors Limited, Mountain View, California
Source Text
flow measurement, oceanographic techniques, remote
sensing by radar, ocean, dynamics, measurement,
technique, remote sensing, USA, Canada,  HF radar
surface-current mapping, crossed-loop antennas
Keyword Text
Advances in high-frequency (HF) radar current measuring systems are
discussed.  Developments in  the ground-truthing of HF radars during the
l970s and l980s are reviewed, and direction-finding (DF)  bearing
determination with compact crossed-loop antennas is described in detail.
Signal  improvements are discussed.  Ocean current data extraction and







A novel acquisition technique for Navstar GPSTitle Text
Beach, M. A.Author Text
Conference:  Fifth International Conference on Radio Receivers and
Associated Systems, Cambridge, UK, July 23-27, 1990.  Conference
Publication, No. 325, published by IEE, London, UK, pages 177-81, 1990.
(ISBN 0 86341 705 1) Author's Association:  Bristol University, UK.
Source Text
codes, radio direction-finding, radio navigation,
satellite relay systems, tracking systems, tracking
circuits, code sequence generation, acquisition
technique, Navstar Global Positioning  System, GPS,
Navstar satellites, Navstar receivers, acquisition
circuits, multiplexed circuit,  binary code sequence,
correlation, cross-correlation properties, tracking
receiver
Keyword Text
In order to obtain a navigation solution using the Navstar Global Positioning
System (GPS), a  receiver must acquire and track the transmissions from
numerous Navstar satellites.  In the current  generation of Navstar receivers
either multiple tracking and acquisition circuits, or a single  multiplexed
circuit, are employed to perform this task.  A class of binary code sequence
is  described which has a high correlation with up to four of the Navstar Gold
code sequences.   Theoretical derivation of the generation of this sequence is
given, as well as, the cross-correlation  properties of the code.  In addition,






Integrated communications and navigation terminalTitle Text
Beach, M. A., Mattos, P. G., Edwards, D. J.Author Text
Conference:  Fifth International Conference on Radio Receivers and
Associated Systems, Cambridge, UK, July 23-27, 1990.  Conference
Publication, No. 325, published by IEE, London, UK, pages 197-201, 1990.
(ISBN 0 86341 705 1) Authors' Association:  Bristol University, UK.
Source Text
mobile radio systems, radio direction-finding, radio
navigation, satellite relay systems, communications
terminal, integrated terminal, navigation terminal,
mobile radio communications  industry, terminal
equipment, automatic monitoring, transportation, land
mobile satellite,  INMARSAT-C satellite, communications
service, Navstar Global Positioning System, GPS
Keyword Text
The mobile radio communications industry has recently witnessed a new
demand for terminal  equipment which can provide both communications and
position reporting capabilities on a global  scale.  For example, the automatic
monitoring of secure cargoes during international  transportation.  Thus, there
is much interest in the development of land mobile satellite terminal
equipment in the form of a single integrated unit which can economically
provide both of these  facilities.  The development of such a unit is considered
using the INMARSAT-C satellite  communications service and the Navstar






Advanced wide band DF receiversTitle Text
Beauvais, T.Author Text
Conference:  Military Microwaves '90, London, UK, July 11-13, 1990.
Conference Proceedings published by Microwave Exhibitions & Publishers,
Tunbridge Wells, UK, pages 421-7, 1990.  (ISBN 0 946821 96 8)  Author's
Association:  Thomson-CSF Radar & Countermeasures Division, Malakoff,
France.
Source Text
acousto-optical devices, electronic warfare, military
equipment, radio direction-finding, radio  receivers,
spectral analyzers, electronic support measures system,
compressive interferometer, simultaneous signal
discrimination/denfification, acousto-optical analyzer,
DOA measurements, wide band DF  receivers,
electromagnetic environment, high detection
probability, spectrum analysis, direction  finding
techniques, ESM systems, frequency resolution, signal
processing capability, direction  of arrival, phase
comparison, antenna array, emitter localization, de-
interleaving, dense EM  environment, SAW microscan,
Bragg cell, digital spectrum analyzers
Keyword Text
The increasing threat complexity and electromagnetic environment density
implies the need for  ESM receivers able to intercept transmissions with a
high detection probability and with a sorting  out capability allowing
simultaneous signal discrimination and denfification.  The author  illustrates,
through examples and various configurations, how spectrum analysis and
associated  direction finding techniques can be applied to ESM systems to
match this changing situation.  Real  time spectral analysis of radar pulses
offers an instantaneous wide band, adequate sensitivity and  frequency
resolution, and overlapping signal processing capability.  In addition to
frequency  separation, this technique can give an accurate measurement of
the direction of arrival for each  pulse by phase comparison between signals
gathered from an antenna array.  This is the most  important parameter since
it gives emitter localization.  It is also the most reliable for  de-interleaving in a
dense EM environment.  Advantages and limitations of various configurations
and technologies are analyzed (SAW microscan and Bragg cell receivers or







Optimization of the antenna structures of phase direction finders in
terms of the criterion of  minimum anomalous error probability
Title Text
Belov, V. I., Denisov, V. P.Author Text
Radiotekhnika i Elektronika.  Translation:  Soviet Journal of Communications
Technology & Electronics, Vol. 35, No. 9, pages 22-7, 1990.
Source Text
antenna phased arrays, error statistics, optimization,
radio direction-finding, optimal arrangement, antenna
structures, phase direction finders, minimum anomalous
error  probability, linear arrays, maximum likelihood
method
Keyword Text
Phase direction finders are considered that have antenna systems in the form
of linear arrays, in  which the maximum likelihood method is used to obtain
an exact and single-valued measurement.   The method of an approximate
calculation of the probability of anomalous errors is used to find  the best






DURIP application of multiprocessing to real-time analysis and control of
an ionospheric  research radar. Final Technical Report - 1 Dec. 1988 - 30
Apr. 1990
Title Text
Berkey, Frank T.Author Text
Final Technical Report:   Astia Document (AD)-A226332, CASS-90-7-01,
AFOSR-90-0878TR, 17 pages, 1990.  Author employed:  Utah State
University, Center for Atmospheric and Space Sciences, Logan, Utah.
Source Text
ionosondes, multiprocessing (computers), radar, real
time operation, digital systems, Doppler effect, Earth
ionosphere, high frequencies, ionograms, radio waves,
technology  assessment
Keyword Text
The utilization of high-frequency (HF) radio waves to probe the ionosphere was
begun  more than 50 years ago when the first swept frequency vertical
incidence ionospheric  sounder (ionosonde) was developed (Villard).  A
technology evolved, so did the design  of ionospheric sounders and several
generations of sounders have been developed.  As a  result, the ionosonde
has continued to remain a viable tool for the ionospheric physicist  and vast
amounts of ionospheric data have been collected.  Over the past two
decades,  with the incorporation of digital technology into ionosondes, more
sophisticated  ionospheric sounders have been developed, with the capability
of measuring the amplitude,  phase, angle-of-arrival, polarization and Doppler
shift in addition to the time-of-flight  (i.e., range) of the returned echo (Wright
and Fedor; Reinisch).  These systems have also  employed digital recording
techniques, markedly simplifying the analysis interpretation of  ionograms.
Details of the NOAA digital ionospheric sounding radar and the Lowell
University Digisonde are discussed briefly as the design concepts are






Null shifting with fixed delays (radar direction finder)Title Text
Berry, M. H., Gookin, D. M.Author Text
SPIE - Proceedings:  The International Society for Optical Engineering, Vol.
1217, pages 262-6, 1990.  Authors employed:  Naval Ocean System Center,
San Diego, California.
Source Text
delays, digital filters, integrated optics, optical
couplers, optical fibers, optical filters, radio
direction-finding, optical couplers, FIR filter, null
shifting, integrated optic transversal filter, radar
direction  finder, fixed delays, optical fibers, tap
weights, dynamic range, bandwidth limitations, 10 cm,
1 GHz, 10 kHz
Keyword Text
The authors demonstrate null shifting over a 1 GHz bandwidth using a fiber
optic and integrated  optic transversal filter.  The null depth for their system is
greater than 70 dB measured with a 10  kHz IF bandwidth.  The null shifting is
achieved by varying the tap weight values.  Null shifting  in the response of a
transversal filter is directly related to null steering for a radar direction finder.
The fixed delays consist of optical fibers cut at 10 centimeter increments.
Integrated optical 2-by-2  couplers are used as the tap weights.  The
weighting is controlled by an applied voltage.  The depth  of the null is limited
by the dynamic range of the source/detector combination.  Ordinary fixed
weight fiber optic transversal filters are subject to dynamic range and
bandwidth limitations due  to errors in cutting the fiber lengths.  This problem






Large Aperture Phased Array Electromagnetic Environmental Effects
Simulation
Title Text
Blocher, Timothy and Siarkiewicz, KennethAuthor Text
cited in Rome Laboratory Journal, Rome Laboratory, Griffiss AFB, NY, 13441-
5700, p. 265, 1990.  (Also printed in  Proceedings of 1990 Summer Computer
Simulation Conference, Baltimore, MD, July 1990.)
Source Text
Keyword Text
Over the last several years, the Air Force has been developing the technology
of large phased array radars for C3I wide area surveillance.  The driving force
behind this development is the Air Force's requirement to detect smaller
targets in increasingly noisy environments.  Therefore, larger apertures or
more power must be provided in order for the system to fulfill its mission
objectives.  These large phased array radars are envisioned as residing on
both airborne and Space borne platforms.  The airborne radars will eventually
involve conformal array technology and increased power output while the
Space borne systems, having limited power available, must increase their
power aperture with either larger arrays or a constellation of satellites.  All
these approaches increase the susceptibility/vulnerability of the system to
electromagnetic environmental effects (E3).  This paper will describe the
General Electromagnetic Model for the Analysis of Complex Systems
(GEMACS) software as a tool for analyzing the response of these phased
array radars to various electromagnetic environments.  To illustrate the
capabilities of and methodology involved in using GEMACS, a generic, large
phased array system will be simulated.  (Authors' abstract, technical journal,






Identification of underwater wide band acoustic sourcesTitle Text
Bourennane, S., Faure, B., Lacoume, J. L.
Editor:  Torres, L., Masgrau, E., Lagunas, M. A.
Author Text
Conference:  EUSIPCO '90:  Fifth European Signal Processing Conference:
Theories and Applications, Barcelona, Spain, September 18-21, 1990.
Sponsored by CIDEM, CIRIT, IBM, et al.  Conference Proceedings published
by Elsevier, Amsterdam, Netherlands, Vol. 1, pages 617-20, 1990.  (ISBN 0
444 88636 2)  Authors' Association:  CEPHAG, CNRS, ENSIEG, St. Martin
d'Heres, France.
Source Text
acoustic signal processing, focusing, identification,
underwater sound,arrival angle bias, wideband source
denfification, underwater wide band acoustic sources,
focusing  method, source location
Keyword Text
In this paper, some remarks are made on Wang and Kaveh's (1985) focusing
method.  An expression  for the source location or angle of arrival bias is







Broadband amplitude monopulse radio direction system of high
accuracy
Title Text
Brauner, W., Spicker, B., Sturminger, S., Willburger, N.Author Text
ITG-Fachberichte, Vol. 111, pages 7-11, 1990.  Authors employed:  Siemens
AG, Munchen, West Germany.
Source Text
frequency response, microwave antenna arrays, radio
direction-finding, signal processing  equipment,
amplitude monopulse system, diode switched antennas,
broadband radio direction finding,  accuracy,
electronic signal analyser, direction finder,
sequential lobing, frequency response, data  reduction,
discrimination coefficients
Keyword Text
Describes an electronic signal analyser and direction finder for operation at
radar frequencies.  A  sequential lobing method is employed, with diode
switched antennas.  The antenna assembly, with  several pairs for different
frequency bands, is illustrated and frequency response over each band  is
plotted.  Comments are made on data reduction required for direction finding,






Adaptive polarization direction finding methodTitle Text
Brown, B. S.Author Text
Conference:  IEEE Merging Technologies for the 90's, Dallas, Texas, May 7-
11, 1990.  Symposium Digest:  Antennas and Propagation, published by
IEEE, New York, New York, (Cat No. 90CH2776-3), Vol. 4, pages 1446-9,
1990.  Author's Association:  Texas Instruments Incorporated, McKinney,
Texas.
Source Text
antenna phased arrays, electromagnetic wave
polarization, radio direction-finding, signal
processing, angle of arrival errors, adaptive
polarization, polarization induced errors, array
processing, fixed  polarization arrays, signal
processing, antenna arrays, EM polarization, two-plane
direction finding,  direction finding arrays, incident
signal
Keyword Text
A two-plane direction finding processing method that eliminates the
polarization-induced AOA  (angle of arrival) errors that limit the accuracy of
fixed polarization direction finding arrays is  described.  Two polarization
problems plaguing these arrays are discussed, followed by a method to
measure the polarization of the incident signal.  Methods to increase AOA






A phased array calibration technique using eigenstructure methodsTitle Text
Brown, G. C., McClellan, J. H., Holder, E. J.Author Text
Conference:  IEEE 1990 International Radar Conference, Arlington, VA, May 7-
10, 1990.  Sponsored by IEEE, IEE.  Conference Record published by IEEE,
New York, New York, (Cat No. 90CH2882-9), pages 304-8, 1990.  Authors'
Association:  Georgia Technical Research Institute, Atlanta, Georgia.
Source Text
antenna phased arrays, calibration, eigenvalues and
eigenfunctions, radar antennas, radio  direction-
finding, uniform linear array, phase perturbations,
phased array calibration technique, eigenstructure
methods, direction finding, angularly dependent sensor,
gain perturbations, radar array, angle  of arrival,
polynomial interpolation, MUSIC processor, nonuniform
linear array
Keyword Text
An eigenstructure-based method for direction finding in the presence of
angularly dependent sensor  phase and gain perturbations is presented.  One
application for this technique is the calibration of  a radar array degraded by
mutual coupling effects.  The method simultaneously computes an  estimate
of the angle of arrival of a single source and calibrates the array for that
specific angle.   A calibration curve for a range of angles is derived by using
polynomial interpolation to fit a small  set of measured calibration points.
Since the technique is a variation of the MUSIC processor for  angle







Interference cancellation in RF signals using adaptive array techniques.Title Text
Brown, Mark E.Author Text
Master's Thesis:  Astia Document (AD)-A230587, AFIT/GE/ENG/90D-08, 66
pages, 1990.  Air Force Institute of Technology, School of Engineering,
Wright-Patterson Air Force Base, Ohio.
Source Text
adaptive control, algorithms, antenna arrays,
electronic countermeasures, jamming, noise reduction,
radio frequency interference, radio signals,
computerized simulation, quadratures, radio
frequencies, sweep frequency
Keyword Text
This study investigated the effectiveness of the least means squared (LMS)
algorithm  against various types of common jammers.  The LMS algorithm
was implemented using  the block oriented systems simulator (BOSS).  The
LMS algorithm was inserted at the  output of a two element antenna array.
The array was configured so as to have one-half  wavelength spacing.  A
quadrature hybrid signal structure was used.  The array was then  tested
against a barrage and sweep jammer.  The barrage jammer testing consisted
of  varying each of the three available jammer parameters:  power, frequency,
and angle of  arrival individually.  The sweep jammer testing consisted of
varying each of the three  available jammer parameters; power, sweep
frequency and angle of arrival individually.   The results of the simulation
showed the LMS algorithm in combination with the  quadrature hybrid was
very effective against both the barrage and sweep jammers.  It  provided a 55







Gradientenmikrofon zur Ortung von Schallzielen.  (Gradient
microphone for acoustic target  location)
Title Text
Bschorr, O.Author Text
Messerschmitt-Boelkow-Blohm G.m.b.H.  Munich (Germany, F.R.)
Information und, Dokumentation. Report MBB-Z 0341 90-PUB, 12 pages,
1990.
Source Text
microphones, direction finding, sound localization,
sound ranging, underwater acoustics, sensitivity,
foreign technology, NTISTFFIZ
Keyword Text
The gradient microphone consists of a hollow sphere, e.g. made of aluminum,
whose internal  surface is equipped with accelerometers. Placed into a sound
field, the microphone sphere is  excited to perform force vibrations, which are
detected by the accelerometers. It can be shown that  the vectorial vibration
rate is directly proportional to the local velocity vector of the applied sound
field.  While a conventional pressure microphone indicates only non-
directional sound pressure,  the gradient microphone provides not only
pressure distribution, but also the direction of the sound  source. With 2 m
installed vibration sensors it is possible to locate and intercept up to m
unknown  noise targets at a time. The gradient microphone's sensitivity of
approx.= 1 mv/Pa and intrinsic  noise of 37 dB(A) are comparable to those of
conventional microphones.  Being a hermetically  sealed metal sphere the
gradient microphone is mechanically very rugged and extremely  insensitive
to external interference such as electromagnetic radiation, wind and weather.
The  gradient microphone can be used both for air and underwater sound







Statistical analysis of elliptical Keplerian orbits, with applications to
search and  surveillance algorithms
Title Text
Carlton-Wippern, Kitt C.Author Text
Space Power - Resources, Manufacturing and Development, Vol. 9, No. 4,
pages 349-364, 1990. (ISSN 0883-6272)  Authors employed:  Colorado
University, Colorado Springs
Source Text
elliptical orbits, satellite orbits, satellite
orientation, statistical analysis, algorithms,
direction finding, Kepler laws, range finding,
surveillance
Keyword Text
This paper addresses the motion of satellites in elliptical Keplerian orbits as a
problem of  random variable analysis.  Concentration is placed on time as the
random variate.   Essential probability functions and significant statistics on
radial distance are formally  derived or calculated.  The analysis is then
applied to specific problems of interest.  For  surveillance, average area in
view, constrained field of view, average distance to a  randomly located target
on a spherical surface (below the satellite) and average power  requirements
for target and area illumination are discussed.  For search algorithms, search
volumes, general and specific search patterns and efficiencies are discussed.
 Tables of  comparisons between two distinct volume search patterns are






Effectiveness of adaptive interference direction-finding techniquesTitle Text
Cheremisin, O. P.Author Text
Radiotekhnika i Elektronika.  Translation:  Soviet Journal of Communications
Technology & Electronics, Vol. 35, No. 6, pages 1-13, 1990.
Source Text
antenna arrays, interference (signal), radio direction-
finding, random noise, adaptive Keypone algorithm,
adaptive direction finding, point Gaussian noise
sources,  multichannel system, antenna array,
nonconverging interference sources, optimum accuracy
characteristics, regularized thermal noise method
Keyword Text
The effectiveness of adaptive direction finding of a set of point Gaussian noise
sources in a  multichannel system with an antenna array based on Keypone
and thermal noise statistics and  regularized versions of them is investigated.
It is shown that in the case of high-power,  nonconverging interference
sources the optimum accuracy characteristics are provided by a  regularized
thermal noise method that enables asymptotically effective estimates with a






Low noise amplifiers for radio receiving systems of millimeter wave
range
Title Text
Cherpak,  N. T., Izhik, E. V., Kasyanenko, A. P., Lavrinovich, A. A.,
Smirnova, T. A., Vorsul, K. V.
Editor:  Spasov, A. Y., Tsankov, M. A.
Author Text
Conference:  6th International School on Microwave Physics and Technique,
Varna, Bulgaria, October 2-7, 1989.  Conference Proceedings published by
World Scientific, Singapore, pages 224-27, 1990.  (ISBN 981 02 0090 0)
Authors' Association:  Institute of Radiophysics & Electron., Academy of
Science, Kharkov, Ukrainian SSR, USSR.
Source Text
cryogenics, masers, microwave parametric amplifiers,
solid-state microwave circuits, radio receiving
systems, millimeter wave range, low noise amplifiers,
semiconductor parametric  amplifiers, cryogenic
cooling, noncryogenic amplifiers, radio astronomy,
radiometry,  radiolocation, traveling-wave masers,
nondegenerate type amplifiers, 4 to 8 mm, 6 to 8 mm, 17
 dB, 20 to 30 dB
Keyword Text
Characteristics of low noise amplifiers of mm wave range are discussed.
Main attention is  concentrated on the authors' original results on
development of solid-state maser and  semiconductor parametric amplifiers.
Masers remain the amplifiers of lowest noise; however, they  require
cryogenic cooling.  Parametric amplifiers are noncryogenic amplifiers of
lowest noise.   The choice of amplifier is determined by the region of its
applications:  radio astronomy,  radiometry, radiolocation and others.
Compact traveling-wave masers were developed in the range  lambda =8-6
mm with following characteristics:  G=20-30 dB, Delta f/sub -3dB/=250-150
MHz,  T/sub A/<or=25 K (the working temperature being T=1.7-2 K).  Two
types of parametric  amplifiers were created in the region of lambda =8-4 mm.
 The characteristics of the uncooled  structures of nondegenerate type
amplifiers are:  G=17 dB, Delta f/sub -3dB/=400 MHz, T/sub  Lambda /=150-






Spread-spectrum signals in global satellite navigationTitle Text
Daly, P., Dale, S. A., Kitching, I. D., Lennen, G. R.Author Text
Department of Electronics & Electrical Engineering, Leeds University, UK,
pages 140-4, King's College London, London, UK, page 180, IEEE, IEE,
University London, 1990.
Source Text
radio direction-finding, radio navigation, satellite
relay systems, spread spectrum communication, USA,
USSR, GLONASS, global satellite navigation, Navstar
GPS, satellite navigation systems,  Soviet Union,
spread-spectrum signals, L-band, timing references
Keyword Text
Both the Navstar GPS and GLONASS satellite navigation systems developed
respectively by the  United States and the Soviet Union are now planned to
become operational by 1995.  By means  of spread-spectrum signals
transmitted in L-band, both systems are capable of providing the civil
community with high-precision position-fixes and/or timing references on a






An FFT based digital direction finding receiverTitle Text
Davenport, R. G.Author Text
Conference:  RF Technology Expo '90, Anaheim, CA, March 27-29, 1990.
Sponsored by RF Design.  Conference Proceedings published by Cardiff
Publishing, Englewood, CO, pages 175-87, 1990.
Source Text
computerized signal processing, fast Fourier
transforms, microcomputer applications, radio
direction-finding, radio receivers, telecommunications
computing, FFT-based receiver, high speed ADC, digital
direction finding receiver, digital signal
microprocessor, flash A/D converter, fast Fourier
transform, gain/phase matched receiver  channels, phase
errors, phase shift, angle of arrival
Keyword Text
The integrated circuit revolution of the past decade has given the RF designer
two powerful tools  for innovative design - the digital signal microprocessor
and the high speed flash A/D converter.   These devices have reached such a
level of simplicity and economy that they will inevitably  become a common
and powerful element of RF systems design of the Nineties.  The fast Fourier
transform (FFT) based digital direction finding receiver being developed by
MC/sup 2/ is just such  an application.  The DF receiver is based on a phase
DF technique, using two gain/phase matched  receiver channels, each
receiving a signal from two dipole antennas spaced 1/4 wavelength apart.
The unique feature of this receiver is that the IF outputs are digitized, and
analyzed using a  complex FFT.  The complex results of the FFT are used to
compute the phase errors between the  transmitter and receiver, and to
compute the phase shift due to the angle of arrival can then be  computed
from these results.  The unique features and characteristics of the digital








Ionospheric Radio, IEE Electromagnetic Waves Series 31, ISBN 0 86341 186
X, Peter Peregrinus Ltd., Michael Faraday House, Six Hills Way, Stevenage,
Herts. SG1 2AY, United Kingdom, 1990.
Source Text
Keyword Text
This publication replaces an earlier book titled Ionospheric Radio Propagation,
and is aimed at professional scientists, engineers, and students who need an
intermediate-level reference and/or text.  Students of aeronomy and radio
wave propagation are introduced to basic wave theory in absorbing,
anisotropic and dispersive media and to the physics of production, loss, and
movement of plasma in the ionosphere in the presence of the geomagnetic
field.  Various radio techniques are described, and applications to the
interpretation of ionospheric structures and dynamics are presented.  The
application of ionospheric data to radio communications problems includes
the use of numerical and physical models and prediction techniques, and
methods for calculating signal strengths are presented.  Topics include Earth-
space propagation, ionospheric modification, ionospheric disturbances,
propagation by scattering from plasma irregularities, topside sounding, and
propagation on frequencies from the extremely low to the super high.
Reference lists are extensive.  Of special interest are Chapter 6, "Oblique
Propagation," Chapter 7, "Amplitude and Phase," Chapter 8, Earth-Space
Propagation," Chapter 9, "Ionospheric Disturbances and Their Effects on
Radio Communication," Chapter 12, "High-Frequency Propagation
Predictions," and Chapter 13, "Propagation on Very High Frequencies."
(Abstract written for purpose of this publication by Southwest Research,






New ESA Multi-Purpose Tracking System.Title Text
De Gaudenzi, R., Lijphart, E. E., Vassallo, E.Author Text
ESA Journal (European Space Agency), Vol.14, No.1, pages 23-40, 1990.
Authors employed:  European Space Research & Technology Center
(ESTEC), Noordwijk, Netherlands.
Source Text
spacecraft, tracking, telecommunication links,
microwave, signal processing, digital  techniques,
Doppler effect measurements, transponders, radio
direction finding, spacecraft orbit determination,
multipurpose tracking system, ranging systems,
integrated  Doppler systems
Keyword Text
ESA's new Multi-Purpose Tracking System is introduced by comparing its
ranging and  Doppler techniques with those commonly used in other
systems.  A functional system  description is presented, together with the
system's capabilities and operational modes and  a modular breakdown.  The
ranging signal is analyzed and described in an analytical  manner, and the
limits of the system's performance are derived.  Finally, the system's
technical specifications are listed and the network's implementation status is






Portable 45-gigahertz radar for glint and scintillation studies. Final
Report- Oct. 1988 -  Sep. 1990
Title Text
Dinger, Robert J., Gagnon, David R., Banks, David J., Vanbronkhorst,
Erik
Author Text
Final Report:  Astia Document (AD)-A238005-NWC-TP-7121, 28 pages, 1990.
 Authors employed:  Naval Weapons Center, China Lake, California.
Source Text
glint, radar cross sections, radar imagery,
scintillation, synthetic aperture radar, angular
distribution, polarization (waves), radar targets,
scale models
Keyword Text
A 45-gigahertz radar was developed that yields full polarization inverse
synthetic aperture  radar images and instantaneous angle-of-arrival
measurements for angular scintillation  studies.  The system is portable, self-
contained, and suitable for measurements of radar  cross section ranges and
open, unprepared sites.  Measurements were made successfully  on large






Direction-finding using a modified minimum eigenvector techniqueTitle Text
Er, M. N.Author Text
SPIE - Proceedings:  The International Society for Optical Engineering, Vol.
1348, pages 116-24, 1990.  Author employed:  School of Electrical &
Electronics Engineering, Nanyang Technology Institute, Singapore.
Source Text
adaptive filters, antenna arrays, correlation methods,
eigenvalues and eigenfunctions, radio  direction-
finding, signal processing, orthogonalization
technique, array processing, adaptive algorithm,
direction-finding, correlated  sources, computational
complexity, array correlation matrix, gradient
technique, minimum  eigenvector, noise eigenvectors,
spatial spectra, angle of arrival
Keyword Text
An adaptive algorithm for direction-finding of correlated sources is low in
computational complexity  and does not require determination of the effective
rank of the array correlation matrix.  It employs  a gradient technique to
determine the minimum eigenvector and an orthogonalization technique to
determine the second minimum eigenvector.  The two noise eigenvectors are
used to compute the  spatial spectra, from which the angle of arrival can then
be found by superposition.  To verify further  the true arrivals, additional spatial
spectra can be computed using a combination of the two noise  eigenvectors.







Digital positioning increases safety at seaTitle Text
Eriksen, A., Rossing, N. K.Author Text
Elektro, Vol. No. 6-7, pages 4-5, 36, 1990.Source Text
radio direction-finding, ships positioning, digital
positioning, DSC messages, coastal stations
Keyword Text
DSC messages from ships are used to accurately calculate the position of
ships.  The  system is based on accurate measurements of the arrival time of
the message sent from a  ship at a number of coastal stations. Early






Frequency stabilization for mobile satellite terminals via LORANTitle Text
Ernst, G. J., Kee, S. M., Marquart, R. C.
Editor:   Reekie, D. H. M.
Author Text
Conference:  Second International Mobile Satellite Conference IMSC '90,
Ottawa, Ontario, Canada, June 17-20, 1990.  Conference Proceedings
published by Jet Propulsion Lab, Pasadena, California, (JPL Publication 90-
7), page 291, 1990.  Sponsored by Canadian Department Communications,
NASA. (ISBN 0 9694639 0 1)   Authors' Association:  Hughes Network
Systems, Germantown, Maryland.
Source Text
digital radio systems, frequency stability, mobile
radio systems, radio direction-finding, radio
navigation, satellite relay systems, frequency
stabilization, digital satellite systems, LORAN system,
mobile satellite terminals,  frequency stability, RF
link impairment
Keyword Text
Summary form only provided.  Digital satellite communication systems
require careful  management of frequency stability.  Historically, this has been
accomplished by continuously  powered, high cost, high performance
reference oscillators.  Today's low cost mobile satellite  communication
equipment must operate under wide ranging environmental conditions,
stabilize  quickly at power up, and provide adequate performance margin to
overcome RF link impairment  unique to the mobile environment.  Methods for
frequency stabilization in mobile applications must  meet these objectives
without incurring excessive performance degradation.  A frequency











Conference:  1990 IEEE International Symposium on Circuits and Systems,
New Orleans, LA, May 1-3, 1990.  Published by IEEE, New York, New York,
(Cat No. 90CH2868-8), Vol. 2, pages 1533-6, 1990.  Author's Association:
Department of Electrical Engineering, East China Institute of Technology,
Nanjing, China.
Source Text
electric sensing devices, random noise, signal
detection, direction-of-arrival estimation, unknown
noise fields, multiple-source location problem,
partially  coherent, coherent narrowband plane waves,
sensor terminal, source azimuth-elevation, angle
estimates, geometry, linear array properties, spatial
series
Keyword Text
A solution is presented to the general multiple-source location problem with
the sources being  either incoherent, partially coherent, or coherent
narrowband plane waves contaminated by  unknown noise at the sensor
terminal.  The method provides the required source azimuth-elevation  angle
estimates, and the array's geometry is diversified.  Comments are given on







Improved ANS lightning predictors using additional surface wind and
electric field data.  Final Report  4 May - 31 Dec. 1990
Title Text
Frankel, Donald S.Author Text
Final Report: Astia Document (AD)-A236771, GL-TR-90-0361, 42 pages, 1990.
Author employed:  KTAADN, Incorporated, Newton, Maryland.
Source Text
communication satellites, electric fields, ground wind,
lightning, neural nets, prediction analysis techniques,
probability theory, spacecraft launching, direction
finding, magnetic  fields, military air facilities,
payloads, wind velocity
Keyword Text
Because of the destruction by lightning of the Atlas-Centaur 67 and its
communication  satellite payload on 27 March 1987, new launch commit
criteria with respect to lightning  were imposed by NASA and the Air Force for
missile launches from the national ranges.   These criteria are very
conservative and restrict the available launch windows, especially  during
summer months at Kennedy Space Center (KSC) and Cape Canaveral Air
Force  Station (CCAFS) in Florida.  In an effort to expand the launch windows
while maintaining  safety, it is shown that neural networks can be trained to
generate spatial-temporal maps  of predicted probabilities of lightning over the
CCAFS/KSC complex.  Input data used for  training and testing the neural
networks include the five minute averages from all 53 wind  sensors, the Total
Area Divergence product calculated by Watson, the occurrence of  lightning
strikes as recorded by magnetic direction finders, and most recently, the
electric  field mill data.  Training the neural network lightning predictor with
wind data spanning  two days of data and the divergence product increased
the POD to 0.65.  The predictor's  best performance is at 30 to 60 minutes in
the future.  The electric field data is expected  to affect near term prediction






Direction finding using an interpolated arrayTitle Text
Friedlander, B.Author Text
Conference:  ICASSP '90:  1990 International Conference on Acoustics,
Speech and Signal Processing, Albuquerque, NM, April 3-6, 1990.  Published
by IEEE, New York, New York, (Cat No. 90CH2847-2), Vol. 5, pages 2951-4,
1990.  Author's Association:  Signal Processing Technology Limited, Palo
Alto, California.
Source Text
interpolation, signal processing, multiple sensors,
interpolated array, direction-finding technique,
virtual array, real array, linear  interpolation
procedure, root-MUSIC algorithm, arbitrary array
geometries
Keyword Text
A direction-finding technique is developed which uses the outputs of a virtual
array computed from  the real array using a linear interpolation procedure.
The geometry of the virtual array is under  the control of the designer.  Using a
linear virtual array, an extension of the root-MUSlC algorithm  to arbitrary






Single-station location with HF Doppler direction finder PA 010Title Text
Georgi, S.Author Text
News from Rohde and Schwarz, Vol. 30, No. 129, pages 16-19, 1990.Source Text
Doppler effect, radio direction-finding,
telecommunications computing, clockwise scanning, HF
Doppler direction finder, frequency range, system
error, azimuth,  counterclockwise scanning, DF antenna,
Rohde & Schwarz, DF errors, group delay, antenna
system, crossed-loop antennas, elevation, single-
station location, MS-DOS, IBM-compatible  computers, 1
to 30 MHZ
Keyword Text
Doppler direction finder PA 010, an HF direction finder for stationary use,
completely covers the  frequency range (0.5) 1 to 30 MHZ.  Its system error in
azimuth is 1 degrees RMS. Simultaneous  clockwise and counterclockwise
scanning of the DF antenna, a Rohde & Schwarz first, is an  extremely
effective way of compensating DF errors caused by the group delay effect.
The antenna  system, which employs 33 crossed-loop antennas in its
maximum system configuration, is ideal for  applications where, in addition to
precise determination of the azimuth, elevation has to be  measured as well.
The latest development incorporated in the proven direction finder is tailored
specially to single-station location (SSL) applications.  The SSL program runs






Implementation of direction finding with three antennas.  2Title Text
Gill, M. C., Quick, A. G.Author Text
Australian Telecommunication Research, Vol. 24, No. 2, pages 33-40, 1990.
Authors employed:  Defense Science & Technology Organization, Salisbury,
SA, Australia.
Source Text
antenna arrays, antenna theory, calibration, radio
direction-finding, radiowave interferometry,
receivers, source code, three antennas, angle of
arrival, radio emitter, three element antenna,
interferometry, calibration, receiver design, algorithms
Keyword Text
For Part 1 see ibid., Vol. 24, No. 2, page 19, 1990.  Algorithms for computing
the angle of arrival  for a radio emitter were presented in an earlier paper by
Quick and Gill (1988).  The algorithms  applied for the special case of a three
element antenna used for direction finding by interferometry.   This part
describes calibration procedures to suit the different methods, and






Implementation of direction finding with three antennas.  1Title Text
Gill, M. C., Quick, A. G.Author Text
Australian Telecommunication Research, Vol. 24, No. 2, pages 19-31, 1990.
Defense Science & Technology Organization, Salisbury, SA, Australia.
Source Text
antenna arrays, antenna theory, phase measurement,
radio direction-finding, radiowave  interferometry,
direction finding, three antennas, algorithms, angle of
arrival, radio emitter,  three element antenna,
interferometry, phase measurement devices, antenna
element separation,  maximum size
Keyword Text
Three algorithms for computing the angle of arrival for a radio emitter were
presented in an earlier  paper by Quick and Gill (1988).  The algorithms were
derived for the special case of a three  element antenna used for direction
finding by interferometry.  Any scheme for direction finding  by interferometry
relies on an accurate measurement of phase difference.  When a three
element  antenna is used, there are a number of possible measurement
configurations, which can be used  with a number of different phase
measurement devices.  The effect of the different device types  upon the
measurement schemes is considered.  In each case the maximum
permissible antenna  element separation is found.  It is shown that the
different detectors and measurement schemes  have a considerable impact






Implementation of direction finding with three antennas.  I, IITitle Text
Gill, Martin C., Quick, Ashleigh G.Author Text
ATR/Australian Telecommunication Research, Vol. 24, No. 2, 1990, pages 19-
31, 33-40, 1990.   (ISSN 0001-2777)  Authors employed:  Defense  Science
and  Technology Organization, Salisbury, Australia
Source Text
algorithms, antenna arrays, direction finding,
interferometers, phase detectors,  geometric accuracy,
hardware, radio emission
Keyword Text
A study of the mathematical derivation of three algorithms which can be
utilized to  compute the direction of arrival of a signal from a radio emitter is
presented.  Using a  three element antenna leaves a number of possible
measurement configurations that can  be used with different phase
measurement devices.  The maximum permissible antenna  element
separation is found for each case.  It is shown that the different measurement
schemes and detectors have a considerable impact upon the maximum size
of the array.   Algorithms derived for the case of a three element antenna
utilized for direction finding  by interferometry rely on an accurate
measurement of phase difference.  Consideration is  given to the effect of the
different device types upon the measurement schemes.  It is  shown that the
various detectors and measurement schemes have a substantial impact on






Predicting thunderstorm evolution using ground-based lightning
detection networks.
Title Text
Goodman, Steven JayAuthor Text
Ph.D.  Thesis:  209 pages, 1990.  Author employed:  Alabama University,
Huntsville.
Source Text
algorithms, lightning, mathematical models, radio
direction finders, storm enhancement, thunderstorms,
bearing (direction), error analysis, magnetic
measurement, nonlinearity,  optimization, pattern
recognition, radar echoes, space-time functions
Keyword Text
Lightning measurements acquired by a ground based network of magnetic
direction finders  are used to diagnose and predict the existence, temporal
evolution, and decay of  thunderstorms over a wide range of space and time
scales extending over four orders of  magnitude.  The nonlinear growth and
decay of thunderstorms and their accompanying  cloud-to-ground lightning
activity is described by the three parameter logistic growth  model.  The
growth rate is shown to be a function of the storm size and duration, and the
limiting value of the total lightning activity is related to the available energy in
the  environment.  A new technique is described for removing systematic
bearing errors from  direction finder data where radar echoes are used to
constrain site error correction and  optimization (best point estimate)
algorithms.  A nearest neighbor pattern recognition  algorithm is used to
cluster the discrete lightning discharges into storm cells and the  advantages







Multilayered perceptrons for narrowband direction findingTitle Text
Goryn, D., Kaveh, M.
Editor:  Torres, L., Masgrau, E., Lagunas, M. A.
Author Text
Department of Electrical Engineering, Minnesota University, Minneapolis,
Minnesota, pages 1627-30, Vol. 3, Elsevier, Amsterdam, Netherlands, page
3, Vol. lviii+2034, CIDEM, CIRIT, IBM, et al, 1990.
Source Text
neural nets, radio direction-finding, signal detection,
signal processing, artificial neural networks,
narrowband direction finding, multilayered perceptrons,
statistic, received  array data, source locations,
received signal, training set
Keyword Text
A technique for using multilayered perceptrons in passive narrowband
direction finding is presented.   The network is trained with a statistic based
on received array data.  After training the network is  subjected to array data
and responds almost instantaneously with the source locations present in the
 received signal.  The network is also presented with data corresponding to







Radio direction finding.  VIIITitle Text
Grabau, R.Author Text
News from Rohde and Schwarz, Vol. 30, No. 130, pages 32-3, 1990.Source Text
radio direction-finding, waveform analysis, digital
direction-finding techniques, analysis of multi
component wavefields
Keyword Text
For Part VII see ibid., No. 129, page 28 et seq., 1990.  This part covers digital







Radio direction finding.  VIITitle Text
Grabau, R.Author Text
News from Rohde and Schwarz, Vol. 30, No. 129, pages 28-9, 1990.Source Text
radio direction-finding, dipole antennas, phase
measurement, Doppler direction finder, rotating
antenna, electronic scanning
Keyword Text
For Part VI see ibid., Vol. 30, No. 128, page 30, 1990.  Discusses direction
finding using phase  measurement.  The Doppler direction finder uses the
phase of the signal frequency.  Basically, the antenna system for such a
direction finder comprises a single, rotating antenna element.  In  practice the
dipole is not rotated mechanically, instead several dipoles arranged
symmetrically in  a circle are cyclically scanned.  The simplest method is to







Radio direction finding. VITitle Text
Grabau, R.Author Text
News from Rohde and Schwarz, Vol. 30, No. 128, pages 30-1, 1990.Source Text
phase measurement, radio direction-finding, amplitude
response, DF systems, Watson Watt dual-channel
direction finder, tuned receivers, phase response,
multiplexed DF receiver
Keyword Text
For Part V see ibid., Vol. 29, No. 127, page 30, 1989. Discusses DF systems
using phase  measurement.  The Watson Watt dual-channel direction finder
uses two identical,  simultaneously tuned receivers with the same amplitude






Tracking Wildlife by Satellite: Current Systems and Performance.Title Text
Harris, R. B., Fancy, S. G., Douglas, D. C., Garner, G.W., Amstrup, S. C.Author Text
Technical Report:  Report FISH AND WILDLIFE-TR-30, 59 pages, 1990.
Authors employed:  Alaska Fish and Wildlife Research Center, Anchorage;
Montana University, Missoula.
Source Text
biotelemetry, wildlife radiolocation, STDN (Network),
TIROS satellites, carnivora, mammals,  Alaska, rocky
mountains, telemetering data, data processing, data
sampling, satellite, borne  instruments, remote
sensors, Argos system, wildlife data, satellite
telemetry, herbivores, NTISDIFWRD
Keyword Text
Two years of research and development of using the Argos Data Collection
and Location  System (OCLS) and Tiros-N series satellites to monitor
movements and activities of 10 species  of large mammalian herbivores and
carnivores in Alaska and the Rocky Mountain region by the  U.S.  Fish and
Wildlife Service are summarized.  Results of studies on the reliability,
accuracy,  and precision of the system and on developments in sensor
technology and local user terminals  are presented.  Long-term and short-
term indices of animal activity were developed and  evaluated.  Data
processing and sampling considerations were evaluated.  Applications of
satellite telemetry data and problems with lack of independence among







Mutual Coupling Compensation in Small Array AntennasTitle Text
Herd, Jeffrey S. and Steyskal, HansAuthor Text
Rome Laboratory Journal, Rome Laboratory, Griffiss AFB, NY, 13441-5700,
pp. 33-37, 1990.  (Also printed in IEEE Transactions on Antennas and
Propagation, vol. 38, no. 12, December 1990.)
Source Text
Keyword Text
A technique to compensate for mutual coupling in a small array is developed
and experimentally verified.  Mathematically, the compensation consists of a
matrix multiplication performed on the received signal vector.  This, in effect,
restores the signals as received by the isolated elements in the absence of
mutual coupling.  The technique is most practical for digital beamforming
antennas where the matrix operation can be readily implemented.  (Authors'






An automatically driven beamformerTitle Text
Hill, F. R. and Pickholtz, R. L.Author Text
Conference:  MILCOM 90:  A new Era, 1990 IEEE Military Communications
Conference, Monterey, CA, September 30-October 3, 1990.   Sponsored by
IEEE, Armed Forces Communication Electronics Association, U.S.
Department Defense.  Conference Record published by IEEE, New York, New
York, (Cat No. 90CH2831-6), Vol. 3, pages 1138-41, 1990.
Source Text
parameter estimation, signal processing, LPI
communications, angle-of-arrival estimator,
automatically driven beamformer, performance,  dynamic
steering vectors, Applebaum arrays
Keyword Text
Research into the performance of automatically driven beamformers is
described, and the problems  which must be investigated before their
performance can be predicted with confidence are identified.   Early
simulation results support the idea that high-resolution direction finding







Using signal processing to improve throughput on meteor burst
communications channels
Title Text
Hill, F. R. and Pickholtz, R. L.Author Text
Conference:  MILCOM 90:  A new Era, 1990 IEEE Military Communications
Conference, Monterey, CA, September 30-October 3, 1990.   Sponsored by
IEEE, Armed Forces Communication Electronics Association, U.S.
Department Defense.  Conference Record published by IEEE, New York, New
York, (Cat No. 90CH2831-6), Vol. 2, pages 895-7, 1990.
Source Text
meteor burst communications, radio direction-finding,
signal processing, telecommunication channels, meteor
trails, signal processing, throughput, meteor burst
communications channels, meteor burst  communications
systems, inter-arrival time, high resolution direction
finding, beamforming  techniques, average bit rate
Keyword Text
Modern meteor burst communications systems do not make maximum use of
all available trails.   Moreover, throughput drops when the inter-arrival time is
minimum due to overlapping trails.  By  combining high resolution direction
finding techniques with classical beamforming techniques, it is  possible to
prevent loss of throughput during overlapping trail periods and raise the
average bit rate,  resulting in a net gain in throughput.  The general problems
that must be solved to implement this  approach are discussed, and a few of






Compensation for mutual coupling effects in direction findingTitle Text
Himed, B. and Weiner, D. D.Author Text
Conference:  ICASSP '90:  1990 International Confernce on Acoustics,
Speech and Signal Processing, Albuquerque, NM, April 3-6, 1990.  Published
by IEEE, New York, New York, (Cat No. 90CH2847-2), Vol. 5 pages 2631-4,
1990.  Authors' Association:  Department of Electrical & Computer
Engineering, Syracuse University, New York.
Source Text
compensation, electric sensing devices, radio direction-
finding, mutual coupling effects, direction finding,
array sensors, non-search algorithms, ESPRIT, moving
window, compensation schemes
Keyword Text
Mutual coupling between array sensors is studied, and schemes for
compensating for these effects  are proposed.  Particular attention is given to
non-search algorithms such as ESPRIT and the  moving window.  Computer







ESPRIT with perturbed subarraysTitle Text
Hines, E. E.Author Text
Conference:  ICASSP '90:  1990 International Confernce on Acoustics,
Speech and Signal Processing, Albuquerque, NM, April 3-6, 1990.  Published
by IEEE, New York, New York, (Cat No. 90CH2847-2), Vol. 5 pages 2947-50,
1990.  Authors' Association:  Florida Institute of Technology, Melbourne,
Florida.
Source Text
errors, matrix algebra, parameter estimation, signal
processing, signal parameters estimation, phase errors,
rotational invariance techniques, ESPRIT, perturbed
subarrays, direction-finding algorithm, array
perturbations, single-signal case, angle of arrival,
multiple signal situation, random location
perturbations, optimal array
Keyword Text
The effectiveness of the ESPRIT direction-finding algorithm in the presence of
array perturbations  is addressed.  For the single-signal case, expressions
are found for the errors in the angle of arrival  due to element location
perturbations, element gain and phase errors, and subarray rotations.
Results are also presented for the multiple signal situation.  For random
location perturbations, the  variance in the angle of arrival is shown to be
proportional to the variance in the perturbations.   The optimal array for
insensitivity to perturbations is found.  An ESPRIT extension which corrects






Narrowband SAW filters for IF applicationsTitle Text
Horine, B.Author Text
Conference:  44th Annual Symposium on Frequency Control 1990, Baltimore,
MD, May 23-25, 1990.   Sponsored by  IEEE, U.S. Army Electronics
Technology & Devices Laboratory.  Symposium Proceedings published by
IEEE, New York, New York, (Cat No. 90CH2818-3), pages 316-22, 1990.
Author's Association:  Sawtek Incorporated, Orlando, Florida.
Source Text
band-pass filters, surface acoustic wave filters,
narrowband SAW filters, waveguide coupled resonant
filters, IF filters, surface acoustic wave,
characteristics, anti-jam modem, satellite transponder,
direction finder, narrowband IF applications,
insertion loss, near-in rejection, in line coupled
resonant filters, reflective array filters
Keyword Text
The general concerns of narrowband surface acoustic wave (SAW) filtering are
reviewed.  The  specific characteristics of each approach are discussed.  The
application of these filters in particular  IF subsystems such as an anti-jam
modem, a satellite transponder, and a direction finder is studied.   It is found
that SAW filters can be used in a wide variety of narrowband IF applications.
Waveguide  coupled resonant filters offer the best near-in rejection
performance for a given size and insertion loss  but are limited to 0.1%
bandwidth.  When greater bandwidths are called for but low loss is important
or near-in rejection is not a concern, the in line coupled resonant filters are
effective.  Because of their  low loss, resonator type filters are often cascaded
when greater rejection or steeper shape factors are  required.  When linear
phase is required, reflective array filters can satisfy the specifications provided






Logarithmic amplification for passive airborne direction finding in the
1990s
Title Text
Hughes, R. S.Author Text
Conference:  Advances in Components for Active and Passive Airborne
Sensors, Bath, UK, May 9-10, 1990.  Published by AGARD, Neuilly-sur-
Seine, France, (AGARD-CP-482), pages 12/1-15, 1990.  Author's
Association:  US Naval Weapons Center, China Lake, California.
Source Text
aircraft instrumentation, application specific
integrated circuits, bipolar integrated circuits, field
 effect integrated circuits, heterojunction bipolar
transistors, integrated circuit technology,  microwave
amplifiers, military equipment, radar receivers, radio
direction-finding,  radio frequency amplifiers,
semiconductor technology, passive airborne direction
finding, passive direction finding, anti-radiation
missiles, radar warning  receivers, bipolar ASIC linear
arrays, 3 GHz, 0 to 500 MHZ
Keyword Text
Logarithmic amplifiers (log amps) are an indispensable component in most
airborne passive  direction finding (DF) sensors, including both anti-radiation
missiles and radar warning receivers  on aircraft.  The modern early warning
(EW) threat necessitates covering increased instantaneous  radio frequency
(RF) bandwidths and processing increasing pulse densities, coupled with
needs for  lower power dissipation, smaller size, and lower cost.  The author
discusses developments in this  field.  He suggests that in order to obtain the
characteristics needed for the 1990s, new  technologies/topologies will be
necessary.  Clever circuit designers will provide the topologies and  may well
drive the solid state technologies that will be used.  The heterojunction bipolar
transistors  offer excellent characteristics for integrated log amps for
frequencies up to approximately 3 GHz.   Complementary bipolar ASIC linear
arrays should provide the components for logs from DC to  400 to 500 MHZ.
The EW system engineer will still be faced with choosing the best log
technique.   However, once the decision is made, log accuracy should be






Resolution of multiple narrowband coherent signals incident on a
general array
Title Text
Hyung Rae Park, Young-Soo Kim, Hyuckjae Lee, Han-Kyu Park
Editor:  Yeo, S. P.
Author Text
Radio Technology Department, ETRI Dae Jeon, South Korea, pages 18.6/1-5,
vol. 2, Elsevier, Amsterdam, Netherlands, page 2, Vol. xviii+1352, Singapore
Telecommunications, Institute Engineering Singapore, 1990.
Source Text
radio direction-finding, signal detection, signal
processing, signals resolution, signal decorrelation,
direction finding, multiple narrowband coherent
signals,  array, directions of arrival, steering
matrix, virtually translated sensor array, covariance
matrices, algorithm, array displacement vector,
coherent signal environments
Keyword Text
Proposes a new algorithm (SDVTA) for estimating the directions of arrival
(DOAs) of narrowband  coherent signals incident on a general array.  The
proposed algorithm is predicated on constructing  the virtually translated
steering matrix by using the basic concept which is originally proposed for
wideband signals by Wang and Kaveh (1985).  An effective procedure is
composed of transforming  the steering matrix of the original array into that of
the virtually translated sensor array and taking  the average of the transformed
covariance matrices in order to decorrelate the coherent signals.   Simulation
results are illustrated to demonstrate the superior performance of this new
algorithm  in comparison with the normal MUSIC and examine the
comparative performance with the various  choice of the array displacement






Science observations with the IUE using the one-gyro modeTitle Text
Imhoff, C., Pitts, R., Arquilla, R., Shrader, Chris R., Perez, M. R., Webb,
J.
Author Text
ESA, Evolution in Astrophysics:  IUE Astronomy in the Era of New Space
Missions, pages 595-596 (See N91-17861 09-90), 1990.  Authors employed:
National Aeronautics and Space Administration.  Goddard Space Flight
Center, Greenbelt, Maryland.
Source Text
cameras, gyroscopes, IUE, satellite attitude control,
space borne astronomy, spacecraft  guidance, target
acquisition, ultraviolet astronomy, radio direction
finders,  spectrographs, three axis stabilization
Keyword Text
The International Ultraviolet Explorer (IUE) attitude control system originally
included  an inertial reference package containing six gyroscopes for three
axis stabilization.  The  science instrument includes a prime and redundant
Field Error Sensor (FES) camera for  target acquisition and offset guiding.
Since launch, four of the six gyroscopes have failed.   The current attitude
control system utilizes the remaining two gyros and a Fine Sun Sensor
(FSS) for three axis stabilization.  When the next gyro fails, a new attitude
control system  will be up linked which will rely on the remaining gyro and the
FSS for general three axis  stabilization.  In addition to the FSS, the FES
cameras will be required to assist in  maintaining fine attitude control during
target acquisition.  This has required thoroughly  determining the
characteristics of the FES cameras and the spectrograph aperture plate as







Propagation effects and system performance considerations for satellite
communications above 10  GHz
Title Text
Ippolito, L. J.Author Text
Conference:  GLOBECOM '90:  IEEE Global Telecommunications Conference
and Exhibition, "Communications:  Connecting the Future", San Diego, CA,
December 2-5, 1990.  Published by IEEE, New York, New York, (Cat No.
90CH2827-4), Vol. 1, pages 89-91, 1990. (ISBN 0 87942 632 2)   Author's
Association:  Stanford Telecommununication Incorporated, Reston, Virginia.
Source Text
clouds, electromagnetic wave absorption,
electromagnetic wave polarization, electromagnetic wave
scattering, fog, ice, radio frequency interference,
radiowave propagation, rain, satellite antennas,
satellite relay systems, snow, tropospheric
electromagnetic wave propagation, SHF, radiowave
propagation, gaseous attenuation, EHF, space
communications systems, system  performance, satellite
communications, propagation problems, rain, clouds,
fog, snow, ice,  depolarization, noise, angle-of-
arrival variations, bandwidth decoherence, antenna gain
degradation,  12 to 44 GHz
Keyword Text
Space communications systems operating in the bands above 10 GHz (e.g.
12 to 44 GHz) are  considered.  An overview of the major propagation
problems associated with satellite  communications is presented, and the
impact of these factors on the design and performance of  satellite systems is
described.  Gaseous attenuation, attenuation by rain, clouds, fog, snow, and
ice,  depolarization, radio noise, angle-of-arrival variations, bandwidth










Editor:   Yeo, S. P.
Author Text
Conference:  Singapore ICCS '90, Communication Systems:  Towards Global
Integration, Singapore, November 5-9, 1990.  Sponsored by Singapore
Telecommunication Institute, Engineering Singapore.  Conference
Proceedings published by Elsevier, Amsterdam, Netherlands, Vol. 2, page
29, 1990. (ISBN 0 444 88953 1)  Author's Association:  Nanyang Technology
Institute, Singapore
Source Text
fading, ionospheric electromagnetic wave propagation,
rain, satellite ground stations, satellite links,
scintillation, tropospheric electromagnetic wave
propagation, ionospheric scintillation, SHF, satellite
links, Sentosa Earth Station, INMARSAT, rain
attenuation,  point rainfall rate, rain cells, slow
fading, angle-of-arrival changes, fast fading, 4 GHz, 6
GHz
Keyword Text
Significant variation of signals have been recorded at the Sentosa Earth
Station from the INMARSAT  Satellite.  It has been possible to differentiate
between fading caused by at least three mechanisms.   Ionospheric
scintillation is identified by the characteristic fading pattern.  Significant rain
attenuation  has been observed even for 4 and 6 GHz signals.  There is no
significant correlation between point  rainfall rate measured at the Earth
station and the signals recorded, but there is correlation with rain  cells
displayed by hourly radar plots.  Fast fading (superimposed on slow fading)
have been observed  continuously.  Preliminary ray tracing and operational
experience strongly suggest that the slow  fading observed is due to angle-of-
arrival changes.  Because the signals are correlated, the fast fading  could be






Components for EW subsystemsTitle Text
Johnson, D. M., Gertel, E., Kumar, M.Author Text
Conference:  Military Microwaves '90, London, UK, July 11-13, 1990.
Conference Proceedings published by Microwave Exhibitions & Publishers,
Tunbridge Wells, UK, pages 440-5, 1990.  Authors' Association:  American
Electronics Laboratory Incorporated, Lansdale, Pennsylvania.
Source Text
electronic warfare, microwave amplifiers, military
equipment, MMIC, video amplifiers, wideband amplifiers,
SHF, MMIC, amplitude tracking capability, EW
subsystems, successive detection logarithmic
amplifier, dual-channel, extended dynamic range,
detector logarithmic video amplifier, phase  tracking
capability, Monopulse direction finding receivers,
monolithic circuitry, 2 to 18 GHz,  GaAs, Si
Keyword Text
A 2-6 GHz successive detection logarithmic amplifier (SDLA) and a dual-
channel 2-18 GHz  extended dynamic range detector logarithmic video
amplifier (DLVA) are described.  The 2-6 GHz  SDLA demonstrates extremely
high pulse fidelity while providing high sensitivity, -65 dB TSS,  large dynamic
range 75 dB, 8 ns rise time and 30 ns recovery time.  The dual-channel 2-18
GHz  DLVA demonstrates a dynamic range of 65 dB, rise time of 15 ns and a
recovery time of <1 mu  s.  This DLVA has excellent dual-channel amplitude
and phase tracking capability of <+or-1 dB  and +or-5 degrees, respectively
over the entire 65 dB dynamic range required in Monopulse  direction finding







Frequency assignments for HFDF receivers in a search and rescue
network.
Title Text
Johnson, Krista E.Author Text
Master's Thesis:  Astia Document (AD)-A220529,  AFIT/GOR/ENS/90M-9, 88
pages, 1990.  Author employed:  Air Force Institute of Technology, Ohio
School of Engineering, Wright-Patterson Air Force Base.
Source Text
direction finding, high frequencies, iterative
networks, receivers, rescue operations, simplex method,
computer programs, FORTRAN, frequency assignment,
functions  (mathematics), linear programming,
mathematical programming, standard deviation,
weighting functions
Keyword Text
This thesis applies a multi objective linear programming approach to the
problem of  assigning frequencies to high frequency direction finding (HFDF)
receivers in a  search-and-rescue network in order to maximize the expected
number of geo-locations of  vessels in distress.  The problem is formulated as
a multi objective integer linear  programming problem.  The integral of the
solutions is guaranteed by the totally  unimodularity of the A-matrix.  Two
approaches are taken to solve the multi objective  linear programming
problem:  (1) the multi objective simplex method as implemented in
ADBASE; and (2) an iterative approach.  In this approach, the individual
objective  functions are weighted and combined in a single additive objective
function.  The resulting  single objective problem is expressed as a network
programming problem and solved using  SAS NETFLOW.  The process is
then repeated with different weights for the objective  functions.  The solutions
obtained from the multi objective linear programs are evaluated  using a
FORTRAN program to determine which solution provides the greatest
expected  number of geo-locations.  This solution is then compared to the
sample mean and standard  deviation for the expected number of geo-







Bearing discrimination methods for MUSIC, ESPRIT and moving windowTitle Text
Johnson, R. L. and Miner, G. E.Author Text
Conference:  MILCOM '90:  A New Era, 1990 IEEE Military Communications
Conference, Monterey, CA, September 30-October 3, 1990.  Sponsored by
IEEE, Armed Forces Communications Electronics Associations, U.S.
Department Defense.  Conference Record published by IEEE, New York, New
York, (Cat No. 90CH2831-6), Vol. 3, pages 1142-6, 1990.  Authors' employed:
 Electromagnetics Division, Southwest Research Institute, San Antonio,
Texas.
Source Text
parameter estimation, radio direction-finding, signal
detection, signal processing, direction finding, MUSIC,
ESPRIT, DF algorithms, bearing discrimination methods,
high-frequency  environment
Keyword Text
The problem of discriminating accurate bearing estimates from those
estimates likely to be corrupted  by gross error is considered.  Bearing
discrimination functions are presented for use in association  with the MUSIC,
ESPRIT, and the moving window eigen-based DF algorithms.  In the case of
the  MUSIC algorithm, the discriminate function is based on the statistics of
the noise background.  The  reliability of the bearing was determined by how
robust the spectral peak was, compared to the noise  background.  The
bearing discrimination methods  developed for the ESPRIT and moving
window  algorithms are based on a measure of wavefront planarity.  Relative











Conference:  First Australian Radar Conference:  Radarcon '90, Adelaide, SA,
Australia, April 18-20, 1990.  Sponsored by Defence Science Technology
Organization, Australian Telecommunication Electronics Research Board, et
al.  Conference Proceedings published by Defence Science Technology
Organization, Salisbury, SA, Australia, Vol. 2, pages 415-20, 1990.  Author's
Association:  Adelaide University, SA, Australia.
Source Text
antenna theory, broadcast antennas, error analysis,
Fourier analysis, radio direction-finding, ground error
curves, VHF-omni-range radio beacon antenna, Fourier
series expansion
Keyword Text
The author introduces a method of analyzing VHF-omni-range (VOR) errors
caused by deficiencies  in and misalignment of VOR antenna system, based
on numerical computation of the Fourier series  expansion for a ground error
curve, and in so doing provides a set of formulas for computing the






A land mobile satellite data systemTitle Text
Kent, J. D. B.
Editor:  Reekie, D. H. M.
Author Text
Conference:  Second International Mobile Satellite Conference IMSC '90,
Ottawa, Ontario, Canada, June 17-20, 1990.  Sponsored by Canadian
Department Communication, NASA.  Conference Proceedings published by
Jet Propulsion Lab, Pasadena, California, (JPL Publication 90-7), pages 97-
102, 1990.  (ISBN 0 9694639 0 1)  Author's Association:  Canadian
Astronaut. Limited, Ottawa, Ontario, Canada.
Source Text
data communication systems, mobile radio systems,
protocols, radio direction-finding,  radio navigation,
satellite relay systems, signaling (telecommunication
networks),transportation industry, land mobile
satellite data system, fleet management system, two-way
 Messaging, automatic position reporting, dispatch
centers, trucks, INMARSAT L-band space  segment, system
link parameters, land mobile satellite channel, Weir,
Quebec, signaling  protocols, INMARSAT Standard C,
packet signaling system
Keyword Text
The Telesat Mobile Incorporated (TMI) mobile data system (MDS) has been
developed to apply  satellite technology to the transportation industry's
requirement for a fleet management system.   It will provide two-way
Messaging and automatic position reporting capabilities between dispatch
centers and customers' fleets of trucks.  The design has been based on the
INMARSAT L-band space  segment with system link parameters and margins
adjusted to meet the land mobile satellite channel  characteristics.  The
system interfaces with the Teleglobe Des Laurentides earth station at Weir,
Quebec.  The signaling protocols have been derived from the INMARSAT







An iterative, two-wave, phase-difference direction-finding algorithmTitle Text
Khadzhi, B. A.Author Text
Radiotekhnika i Elektronika, pages 2528-33.  Translation:  Soviet Journal of
Communications Technology & Electronics, Vol. 35, No. 11, pages 56-61,
1990.
Source Text
antenna arrays, antenna theory, iterative methods,
radio direction-finding, signal detection, phase-
difference direction-finding algorithm, iterative
algorithm, coherent radio signals,  azimuths, circular
antenna array, short baseline, convergence, Cramer-Rao
lower limits,  variances, uniform isotropic field,
additive noise
Keyword Text
An iterative algorithm is proposed for determining simultaneously the
azimuths of two coherent  radio signals.  In this algorithm at each step of the
iteration the recorded oscillation is represented  as the sum of separate
signals and the estimates of the azimuths are refined for each term
separately.  The analysis is performed for a circular antenna array.  The case
of a short baseline,  when the radius of the array is much less than the
wavelength of the signal, is specially studied.   The convergence of the
algorithm is investigated and the Cramer-Rao lower limits for the variances  of







Radar detection during scintillation. Technical Report 1 January - 31
December 1988
Title Text
Knepp, Dennis L., Reinking, J. T.Author Text
Technical Report:  Astia Document (AD)-A220099, DNA-TR-89-82, 66 pages,
1990.  Authors employed:  Mission Research Corporation, Pacific Grove,
California.
Source Text
ionospheric disturbances, Monte Carlo method, radar
detection, radio bursts, scattering, scintillation,
space based radar, algorithms, bandwidth, fading,
quadratures, radar  targets
Keyword Text
Electromagnetic  signals  that  propagate  through  a  disturbed region of the
ionosphere  can experience scattering which can cause fluctuations in the
received amplitude, phase,  and angle-of-arrival.  This report considers the
performance of a radar that must operate  through a disturbed propagation
environment such as might occur during strong equatorial  scintillation, during
a barium release experiment or after a high altitude nuclear detonation.   The
severity of the channel disturbance is taken to range from weak scattering
where the  signal quadrature components are uncorrelated Gaussian variates.
 The detection  performance of noncoherent combining is compared to that of
double threshold (M out of  N) combining under various levels of scintillation
disturbance.  Results are given for  detection sensitivity as a function of the
scintillation index and the ratio of the radar  hopping bandwidth to the channel
bandwidth.  It is shown that both types of combining  can provide mitigation of
fading, and that noncoherent combining generally enjoys an  advantage in
detection sensitivity of about 2 dB.  This work serves as a quantitative
guideline to the advantages and disadvantages of certain types of detection
strategies  during scintillation and is, therefore, useful in the radar design
process.  However, a  detailed simulation of the radar detection algorithms is







Map Matching Navigation SystemTitle Text
Kobayashi, Y., Hirano, K., Tanaka, J., Kawamura, S.Author Text
Journal Article:  6 pages, 1990. Published in Sumitomo Electric Technical
Review, No. 30, pages 34-38.   Authors' Association:  Sumitomo Electric
Industries Limited, Tokyo, Japan.
Source Text
passenger vehicles, surface navigation, position
finding, magnetic navigation, direction finding, Japan,
map matching guidance, NTISTFSE
Keyword Text
The paper describes a Navigation System for private automobiles. This
system shows the  accurate position of the vehicle on a CRT map display and
also displays useful information such  as the locations of hotels, golf clubs,
etc. A sophisticated map matching method is employed  to find the vehicle's
position. In this method, a set of correlation coefficients between the locus
and the mapped roads is used to determine the vehicle's location statistically.
A unique  automatic calibration function is also added to the magnetic field
sensor to compensate for  malfunctioning and detect on errors caused by
distortion due to the earth's magnetism and to  magnetization of the vehicle at
points of high field density such as railroad crossings.  In this  system, we
can see the current position of the vehicle indicated by a pointer on the
smooth  scrolling map display. This digital map has scales of 1/25,000,
1/100,000 and 1/400,000 and  covers all of Japan with two available display
modes: `north up' and `heading up'. This system  also shows the direction a d
distance to whatever destination the user has chosen. This  navigation






A frequency diversity receiving system using adaptive array antenna and
canceller of the C/A code  for the global positioning system
Title Text
Kohno, R., Wang, H., Imai, H.Author Text
Conference:  IEEE International Symposium on Spread Spectrum Techniques
and Applications, London, UK, September 24-26, 1990.   Sponsored by IEEE,
IEE, University London.  Published by King's College London, London, UK,
pages 145-50, 1990. Authors' Association:  Division of Electrical & Computer
Engineering, Facility of Engineering, Yokohama National University, Japan.
Source Text
antenna phased arrays, codes, diversity reception,
radio direction-finding, radio navigation, satellite
relay systems, spread spectrum communication, clear
acquisition code, precision code, frequency diversity
receiving system, adaptive array  antenna, C/A code,
global positioning system, GPS, adaptive digital
filter, P code
Keyword Text
Proposes and investigates a frequency diversity receiving system using
adaptive array antenna and  canceller of the clear/acquisition (C/A) code for
the GPS, which can accomplish high accuracy  ranging even if the precision
(P) code is unknown or changed.  An adaptive array antenna can be  used in
order to separate a desired spread spectrum (SS) signal of each satellite from
the  multiplexed SS signals which are individually transmitted from several
satellites.  An adaptive  digital filter can be employed in order to adaptively
eliminate the C/A code signal from the  received L1 signal such that SS







The biosphere - Methods and results of remote sensing.Title Text
Kondrat'ev, K. Ia., Kozoderov, V. V., Fedchenko, P. P., Topchiev, A. G.Author Text
Russian Book:  Moscow, Izdatel'stvo Nauka, 224 pages, 1990.Source Text
biosphere, remote sensing, aircraft equipment, crop
identification, crop inventories,  Earth resources,
environmental monitoring, meteorological satellites,
pattern recognition,  satellite, borne instruments,
soil moisture, vegetative index, wildlife radiolocation
Keyword Text
Results are presented on theoretical and experimental investigations of the
biosphere by  means of satellite, airborne, and ground measurements.
Particular attention is given to the  use of satellite data for performing the
pattern recognition of soils and vegetation and for  making estimates of the
condition of crop fields.  Consideration is also given to  physicomathematical
and computer modeling of the relationship between solar radiation  and






Direction finding for harmonic-signal sources in the presence of spatially
correlated Gaussian  interference
Title Text
Konovalov, L. N., Merkulenko, I. D.,  Anan'ev, V. A.Author Text
Radioelektronika, Vol. 33, No. 4, pages 48-53.  Translation:  Radioelectronics
and Communication Systems, Vol. 33, No. 4, pages 45-9, 1990.  Authors
employed:  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
parameter estimation, radio direction-finding, radio
frequency interference, signal processing, maximum-
likelihood estimators, harmonic-signal sources,
spatially correlated Gaussian interference, direction
finding, linear equidistant antenna array, iterative
procedure, noise-vector correlation matrices
Keyword Text
Maximum-likelihood estimators are considered for direction finding to sources
of a known number  of harmonic signals on the basis of one set of
observations at the output of a linear equidistant  antenna array in the
presence of spatially correlated stationary Gaussian interference.  The
solution  is found as an iterative procedure, and the estimators are evaluated






Luneburg lens indicatorTitle Text
Kotajima, H., Isihara, Y., Onga, T.
Editor:  Suszuki, T., Ogura, H., Fujimura, S.
Author Text
Conference:  ISNCR-89:  Noise and Clutter Rejection in Radars and Imaging
Sensors, Kyoto, Japan, November 14-16, 1989.  Conference Proceedings of
Second International Symposium published by North-Holland, Amsterdam,
Netherlands, pages 409-114, 1990.  (ISBN 0 444 88585 4)  Authors'
Association:  Facility of Engineering, Hosei University, Tokyo, Japan.pages
xix+776, Institute Electronics Inf. Communications Engineering, Institute
Electrical Engineering, Japan, et al, 1990.
Source Text
liquid crystal displays, radar displays, radio
navigation, measurements, microwave receiver, SHF,
Luneburg lens, liquid crystal detector, direction
finder, 9375 MHZ, 30.5 cm
Keyword Text
A novel indicator for receiving microwaves is described which consists of a
30.5 cm diameter  Luneburg lens covered with a liquid crystal detector at its
spherical crown.  The indicator, for  instance, may be used as a direction
finder.  Some experimental results are presented.   Measurements were






Untersuchungen zur Ausduennung einer Peilantenne fuer das
Flugzeugnavigationssysteme das  (Examinations of Thinning out a
Direction Finder Antenna for the das Airplane Navigation  System).
Title Text
Kummer, U.Author Text
Ph.D. Thesis:  Report ETN-91-98789, 141 pages, 1990.  Author employed:
Technische University Braunschweig (Germany, F.R.).  National Aeronautics
and Space Administration, Washington DC.
Source Text
air navigation, antennas, direction finding, distance
measuring equipment, angles (geometry),  antenna
design, azimuth, computer programming, Fourier
transformation, signal to noise ratios,  spectra,
foreign technology, Theses, NTISNASAE
Keyword Text
The characteristics of an azimuth angular measurement device was
described. The Distance  measuring equipment based Azimuth System
(DAS) was used in connection with the Distance  Measuring Equipment
(DME), in order to determine the distance and the lines of position of
airplanes.  The scanned receiving signal was subjected to a discrete Fourier
transformation, in  order to determine the incident directions of signals. A
special signal to interference ratio was  defined to characterize the immunity
from disturbances. Using a special program, the minimum  interference ratios
of a pair of variates were obtained and compared.  The characteristics of the
best arrangements with minimum interference ratios were listed. They showed






Examinations of thinning out a direction finder antenna for the DAS
airplane navigation  system.
Title Text
Kummer, UweAuthor Text
Ph.D. Thesis:  Report ETN-91-98789, 141 pages, 1990.  Author employed:
Technische University, Brunswick (Germany, F.R.).
Source Text
air navigation, antennas, direction finding, distance
measuring equipment, angles  (Geometry), antenna
design, azimuth, computer programming, Fourier
transformation,  signal to noise ratios, spectra
Keyword Text
The characteristics of an azimuthal angular measurement device was
described.  The  Distance measuring equipment based Azimuth System
(DAS) was used in connection with  the Distance Measuring Equipment
(DME), in order to determine the distance and the  lines of position of
airplanes.  The scanned receiving signal was subjected to a discrete  Fourier
transformation, in order to determine the incident directions of signals.  A
special  signal to interference ratio was defined to characterize the immunity
from disturbances.   Using a special program, the minimum interference ratios
of a pair of variates were  obtained and compared.  The characteristics of the
best arrangements with minimum  interference ratios were listed.  They






The 2-D acousto-optic signal processors for simultaneous spectrum
analysis and direction  finding
Title Text
Lee, Jim P.Author Text
Astia Document (AD)-A232148, DREO-1049, 86 pages, 1990.  Author
employed:Defense Research Establishment, Ottawa, Ontario.
Source Text
acousto-optics, direction finding, Fourier
transformation, signal analyzers, signal  processing,
spectrum analysis, antenna arrays, collimators, linear
arrays, phase error,  radio frequencies, sound
transducers
Keyword Text
Two dimensional (2-D) Fourier transforming acousto-optic signal processors,
for  simultaneous direction finding (DF) and spectrum analysis of radar signals
over a wide  instantaneous bandwidth, are shown to be useful for Radar
Electronics Support Measures  (ESM) applications.  A comprehensive
treatment on the analysis and design of two general  2-D acousto-optic
architectures is provided.  In one architecture, a linear antenna array is
employed, and in the other a novel circular antenna array with a Butler matrix
beamformer  is used.  Emphasis is placed on the DF characteristics of both
architectures.  The effects  of scaling factor, acoustic transducer height,
Gaussian laser illumination profile, RF input  noise, amplitude, and phase
tracking errors on the DOA pattern produced by each  architecture are







Angle measurement in the presence of mainbeam interferenceTitle Text
Lin, F. L. C. and Kretschmer, F. F.Author Text
Conference:  IEEE 1990 International Radar Conference, Arlington, VA, May 7-
10, 1990.   Sponsored by IEEE, IEE.  Conference Record published by IEEE,
New York, New York, (Cat No. 90CH2882-9), pages 444-50, 1990. Authors'
Association:  US Naval Research Laboratory, Washington, DC.
Source Text
angular measurement, antenna phased arrays, antenna
theory, interference suppression, radar  antennas,
interference suppression, Monopulse error curves,
Cramer-Rao bounds, angle measurement,  adaptive antenna
arrays, radar, mainbeam interference, angle of arrival,
interference signals,  distortion correction curves,
angle estimation error, signal amplitude, signal
characteristics,  Monte Carlo simulation, angular
separation, target, interference sources
Keyword Text
The estimation of the angle of arrival of a desired signal in the presence of
mainbeam interference  is discussed.  Adaptive antenna arrays are
incorporated to form adapted sum and difference beams  in which the
interference signals are suppressed.  Monopulse error curves are then
obtained,  providing the necessary distortion correction curves across the
entire mainbeam tracking angle  region.  New Cramer-Rao (C-R) bounds on
the angle estimation error are derived with generalized  assumptions on the
signal amplitude and phase.  The bounds previously derived by others are
valid  under different conditions.  With these generalized assumptions on the
signal characteristics, a  Monte Carlo simulation is performed based on a
suggested estimation procedure to determine the  angle estimation error.
These errors are compared with the C-R bounds.  Good performance is
shown for sufficient S/N/sub 0/ and angular separation between the target and






A broadband DF system at millimeter wavelengthsTitle Text
Liu, F., Sun, W., Chen, M., Chandler, C., Min, X.Author Text
Conference:  IEEE, Merging Technologies for the 90's, Dallas, Texas, May 7-
11, 1990.  1990 International Symposium Digest:  Antennas and Propagation
published by IEEE, New York, New York, (Cat No. 90CH2776-3), Vol. 4,
pages 1938-9, 1990.  Authors' Association:  MM-Wave Technology
Incorporated, Walnut, California.
Source Text
electromagnetic wave polarization, radio direction-
finding, direction-finding system, vertical
polarization, SHF, left slant polarization, EHF, right
slant  polarization, horizontal polarization, right-
hand circular polarization, broadband DF system,
millimeter wavelengths, left-hand circular
polarizations, flat splash reflector, 18 to 110 GHz
Keyword Text
A novel design for a direction-finding (DF) system covering the frequency
bands from 18 to 110  GHz is presented.  The detectable polarizations of
incoming waves in the specified frequency range  consist of horizontal,
vertical, left slant, right slant, right-hand circular, and left-hand circular
polarizations.  The detection of the various polarizations is based on the use
of symmetrical  orthogonal mode transducers which are designed to meet full
waveguide bandwidths.  The use of a  flat splash reflector makes it possible to






Array sensor localization and calibration by cyclic regressionTitle Text
Lo, J. T. H.Author Text
Conference:  ICASSP 90:  1990 International Conference on Acoustics,
Speech and Signal Processing, Albuquerque, NM, April 3-6, 1990.  Published
by IEEE, New York, NY, (Cat No. 90CH2847-2), Vol. 5, pages 2939-42, 1990.
Author's Association:  Department of Math. & Stat., Maryland University,
Baltimore, MD.
Source Text
calibration, detectors, parameter estimation,
probability, signal processing, array sensor
localization, maximum likelihood estimate, cyclic
regression, signal  direction-finding, sensor self-
localization, coherent signals
Keyword Text
Two methods for integrating prior information about the signal directions of
arrival and the sensor  locations and intrinsic phases into the cyclic
regression method for signal direction-finding as well  as sensor self-
localization and calibration are presented.  Only coherent signals are







Systolic signal processor/high frequency direction finding.  Final Test
Report, FY 1989 -  FY 1990
Title Text
Loughlin, J. P., Tirpak, F. M., Jr.Author Text
Final Report:  Astia Document (AD)-A229706, NOSC/TR-1369, 26 pages,
1990.  Authors employed:  Naval Ocean Systems Center, San Diego,
California.
Source Text
direction finding, feasibility analysis, high
frequencies, mathematical models,  performance tests,
signal processing, simulators, algorithms, antennas,
classifications,  computers, pulses, responses
Keyword Text
This report documents the feasibility of hosting computational intensive signal
processing  algorithms on a systolic array architecture.  The practicality of
such hosting is  demonstrated through use of the High Speed Systolic Array
Processor (HiSSAP) test bed  and a high frequency direction finding
algorithm.  Systolic architectures provide a viable  alternative to using
traditional computer hosts for signal processing application requiring  massive
quantities of matrix-based computational throughput.  The systolic
implementations of a four-channel finite impulse responses (FIR) filter and
multiple signal  classification (MUSIC) direction of arrival estimator yielded
results consistent with  theoretical models.  The tests conducted on the
HiSSAP test bed demonstrated the  feasibility of experimental data produced
by both an analytical model and an antenna  simulator within a controlled
laboratory signal environment.  The scope of this  investigation should be
expanded to include processing of actual off-the-air high frequency  radio
signals.  This advanced level of testing can more realistically estimate the








Mailloux, Robert J.Author Text
cited in Rome Laboratory Journal, Rome Laboratory, Griffiss AFB, NY, 13441-
5700, p. 259, 1990.  (Also printed in Section 1 of Chapter 12 by Mailloux,




Section 1 of Chapter 12, by R. Mailloux is a 25-page introduction to the
theory of array antennas.  The Section treats the basic parameters of linear
and planar arrays including directivity, gain, beamwidth, bandwidth and
sidelobe levels, including grating lobe effects.  After descriptions of array
architecture and printed circuit elements, the conclusion of the section
addresses array synthesis techniques including Dolph-Chebyshev synthesis,
Taylor line source patterns, Bayliss difference patterns, and adaptive array
control, primarily by means of the Howells/Applebaum algorithm.  (Author's






Adaptive direction finding for noise sources in a multi position radar
system based on PAA
Title Text
Manzhos, V. N., Kokin, V. N., Boyarov, A. A.Author Text
Radioelektronika, Vol. 33, No. 2, pages 82-4.  Translation:  Radioelectronics
and Communication Systems, Vol. 33, No. 2, pages 85-7, 1990.  Authors
employed:  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
antenna phased arrays, antenna theory, radar antennas,
radar systems, radio direction-finding,  random noise,
adaptive direction finding, phased antenna arrays,
space-time bandwidth, Gaussian noise, noise  sources,
multi position radar system, multi position coherent
system, algorithm, widely-spaced  antenna array
Keyword Text
Multi position radar systems are important in adaptive direction finding for
noise sources.  Such  direction-finding is most efficiently performed in a multi
position coherent system based on a  phased antenna array (PAA).  The
authors consider designing an algorithm for the purpose of PAA  radars.  They
consider the set of PAA for the individual receiving points as a single widely-






A multichannel noise-source direction-finding algorithm stable in the
presence of nonidentical linear  analog systems
Title Text
Manzhos, V. N., Kokin, V. N., Fedorov, A. K.Author Text
Radioelektronika, Vol. 33, No. 4, pages 43-8.  Translation:  Radioelectronics
and Communication Systems, Vol. 33, No. 4, pages 41-4, 1990.  Authors
employed:  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction-finding, radio frequency interference,
signal processing, phased antenna arrays, multichannel
noise-source direction-finding algorithm, nonidentical
linear  analog systems, direction finder, standard
noise voltages
Keyword Text
Lack of identity in linear analog units in a multichannel direction finder affects
the accuracy and  resolution; an algorithm stable under this lack of identity is
proposed, which is based on the use of  standard noise voltages.  Even when
certain direction-finding algorithms are completely unviable  because of such






Analog Signal Processing for Broadband Antijam ProtectionTitle Text
Minter, T. C., Hankamer, M., Pendley, M. and Ward, R. B.Author Text
IEEE 1990, paper no. CH2831-6/90//0000-1153.Source Text
Keyword Text
A new type of analog signal processing for reduction of interfering signals is
presented.  The key  technology used in this processing is the surface
acoustic wave (SAW) delay difference device (DDD) developed at Lockheed's
Palo Alto Research Laboratory.  The DDD relies on time-of-arrival offset at two
receiving antennas to separate signals  that are spatially (directionally) offset
but coincident in frequency.  The DDD operation provides a precise
measurement of the angle-of-arrival (AOA) of the overlapping signals.  The
DDD has high  dynamic range (>60 dB), permitting recovery of signals in the
presence of a strong interferer (jamming  signal).  The broadband
characteristics of the DDD (approximately 30 percent of center frequency)
supports processing of wideband signals.  The DDD has been integrated into
several interference reduction and antijam systems.  In these applications,
the DDD operates as part of a dual-channel receiver intermediate frequency
(IF) section and supports normal baseband signal processing (demodulation).
Laboratory and operational test data are presented that demonstrate system







Analog signal processing for broadband antijam protection (SAW delay
difference device)
Title Text
Minter, T. C., Hankamer, M., Pendley, M., Ward, R. B.Author Text
Conference:  MILCOM 90:  A New Era, 1990 IEEE Military Communications
Conference, Monterey, CA, September 30-October 3, 1990.  Sponsored by
IEEE, Armed Forces Communications Electronics Association, U.S.
Department Defense.  Conference Record published by IEEE, New York, New
York, (Cat No. 90CH2831-6), Vol. 3, pages 1153-60, 1990.  Authors'
Association:  Lockheed Missiles & Space Company Incorporated, Austin,
Texas.
Source Text
interference suppression, jamming, radio communication,
signal processing, signal processing  equipment,
surface acoustic wave devices, broadband anti-jam
protection, SAW delay difference device, cochannel
interference reduction  system, analog signal
processing, mode of operation, angle-of-arrival,
hardware, software, nulling  capabilities, HF-band
signals, flight test demonstration
Keyword Text
The cochannel interference reduction system (CIRS) which removes spatially
offset, interfering,  cochanne1 signals from the bandwidth of a desired signal,
is described.  The key technology used  in the analog signal processing is
the SAW (surface acoustic wave) DDD (delay difference device).   The
system's fundamentals of operation, mode of operation, angle-of-arrival (AOA)
determination  mode, hardware, and software are reviewed.  Examples of the
nulling capabilities of CIRS, a  description of a method for determining the







FCC Research & Development: 1938-1980Title Text
Mobley, Milton C.Author Text
Interference Technology Engineers' Master (ITEM 1990), The  International
Journal of EMC, ISSN 0190-0943,  1990.
Source Text
Keyword Text
Recent engineering graduates probably do not realize the conditions existing
in our profession 50 years ago.  Instrumentation now readily available did not
exist, and what was manufactured was rather primitive.  Instrumentation was
nondigital; automated data recording was on paper charts requiring manual
data reduction.  The state of the art in instrument stability was rather poor; it
required far more careful use than now necessary.  Only one principal U.S.
manufacturer of RF measurement equipment existed.  Until the early 1920s,
the main U.S. government interest in communications was in application of
the marine safety provisions of the Berlin Treaty of 1912, issued to promote
maritime safety after the sinking of the Titanic.  Initially, this was a
responsibility of the Bureau of Marine Inspection and Navigation (BMIN) of the
Department of Commerce.  During that  period, U.S. ship radio installations
were typically leased from a concern such as RMCA or Mackay, licensed to
a lessor and often operated by its personnel.  Ship transmitters were most
often of the spark type, with some Poulsen arcs.  Spark transmitters required
careful adjustment to minimize emission bandwidth (which became broader
as loading increased).  Kolster of the BMIN developed the Kolster Decremeter
to be used to determine the bandwidth.  While the Poulsen was essentially a
continuous wave (CW) device, it also had a disadvantage, in that the arc
could not be keyed on and  off, but rather had to be keyed by shifting the
frequency to some other frequency during he space intervals of the keying.  It
was, however, rather popular with operators, because it required a continual
supply of pure ethyl alcohol to the arc chamber.  Shore stations often used
Alexanderson alternators, a rotating machine  that  could generate RF up to
at least 500 kHz.  Early receivers used crystal detectors, requiring skill in
selecting a "good  spot" on the open galena crystal for optimum sensitivity.
Later ones were of the regenerative type, and radiated a signal at the selected
frequency while operating.  In 1927, because of the advent and fairly rapid
spread of AM broadcasting, responsibility for all radio communication was
transferred to a new agency, the Federal Radio Commission (FRC), which
established inspection districts, with offices at major ports and some large
inland cities.  Some BMIN personnel were transferred to the Federal Radio
Commission.  After the 1928 International  Radio-telegraph Conference,
frequency allocations from 10 kHz to 50 MHZ were  issued by the FRC.
Abstract Text
Provisions for television broadcasting were made in January 1929; the only
system then experimentally usable was the Baird, which employed a rotating
disk with a spiral of lenses in front  of a lamp.  In January, 1940, Kenneth
Norton presented a statement on "Ultra-High Frequency Propagation": at a
television hearing; this was a theoretical study  of the predicted field strength
versus distance of 50 MHZ for transmitting antenna heights ranging from 30 to
10,000 feet and a receiving antenna height of 30 feet.  The Communications
Act of 1934 replaced the FRC, and took over its personnel.  It had wider
responsibility than the FRC--jurisdiction over all interstate wire and radio
communications, but not equipment standards.  These were added later.  In
those days, the staff of the Washington office was quite small; most of the
FCC staff were Radio Inspectors and associates assigned to various Field
Offices.  The Chief Engineer had the responsibilities of the  present Executive
Director, and supervised most of the staff other than those immediately
serving the Commissioners and the Secretary.  In the beginning, the legal
position was that all non-governmental use of the spectrum required licensing.
 (Abstract taken from author's introduction, technical journal, English





Angular noise in a single-pulse direction finderTitle Text
Monakov, A. A.Author Text
Radioelektronika, Vol. 33, No. 4, pages 63-7.  Translation:  Radioelectronics
and Communication Systems, Vol. 33, No. 4, pages 60-3, 1990.  Author
employed:  Izvestiya Vysshikh Uchebnykh Zavedenii
Source Text
radio direction-finding, radio frequency interference,
statistical analysis, single-pulse direction finder,
wave-front tilt, interference pattern, pulse sounding,
extended object,  statistical characteristics
Keyword Text
Fluctuations in wave-front tilt occur in the interference pattern formed on pulse
sounding for an  extended object, which influences the statistical






Hybrid system of communication and radio determination using two
geostationary satellites
Title Text
Morikawa, E., Matsumoto, Y., Ohmori, S., Wakao, M.Author Text
Kashima Space Research Center, Ibaraki, Japan, pages 1075-80, Vol. 3,
IEEE, New York, NY, page 4, Vol. xxx+1759, IEEE, US Telephone
Association, Telecommunications Industries Association, 1990.
Source Text
mobile radio systems, radio direction-finding, radio
communication, radio navigation, satellite  relay
systems, tracking, mobile satellite system,  radio
determination, geostationary satellites, hybrid
satellite system
Keyword Text
A hybrid satellite system has been developed which can provide both
communications and  positioning services in one system using two
geostationary satellites.  The distinctive feature is that  location information
can be provided by transmitting and receiving ranging signals over the same
channel as communications through two geostationary satellites.  The






Coherence of HF Skywave Propagated WavefrontTitle Text
Morris, John B. and Barnum, James R.Author Text
cited in Rome Laboratory Journal, Rome Laboratory, Griffiss AFB, NY, 13441-
5700, p. 264, 1990.  (Also presented at the 14th Annual Antenna Applications
Symposium, Allerton Park, University of Illinois, 26-28 September 1990.)
Source Text
Keyword Text
HF skywave signals are propagated beyond the earth's curvature by refraction
within the ionosphere.  As a result, over-the-horizon radars have an advantage
in providing advanced notice of targets of interest as well as a much enhanced
surveillance area when compared to conventional line-of-sight radars.  After
passing through the ionosphere, signal wavefronts may experience
perturbations in both amplitude and phase.  The corrupted wavefront
propagates and impinges on an antenna aperture.  If we consider the
ionosphere and antenna as a system, these errors induced by the ionosphere
will negatively influence the antenna's response and consequently affect radar
performance.  We have measured the effects of ionospherically induced errors
on apertures up to 10 km in length.  A complex correlation of the signals
received along spaced coherent receivers forms a mutual coherence function
in two dimensions (laterally in space, and time) for four different propagation
paths.  The various propagation modes are easily separated using a 12.5 KHz
bandwidth swept frequency continuous waveform (SFCW); emphasis is
placed on F2 low ray propagation.  (Author's abstract, technical journal,










Ortung und Navigation, No. 3, pages 316-324, 1990.   (ISSN 0474-7550)
Author employed:  Deutsche Lufthansa AG, Cologne, Federal Republic of
Germany
Source Text
aircraft guidance, European Airbus, flight control,
flight management systems, airspeed, altimeters,
automatic control, direction finding, display devices,
global positioning  system, instrument landing systems,
meteorological radar, pitch, roll
Keyword Text
The Flight Management/Guidance system of the Airbus 320 is outlined and
graphically  illustrated.  Comparisons are made with standard systems in
aircraft navigation systems.   The development of the Airbus 320 system is










IEE, London, UK, page 48, IEE, 1990.Source Text
antenna arrays, micro strip antennas, microwave
antennas, mobile antennas, mobile communication
systems, radar antennas, radio direction-finding, radio
navigation,  radiotelephony, satellite antennas,
satellite relay systems, television antennas, dual band
antenna, dual polarized antenna, planar array antennas,
airborne air defense  radars, slot array antennas,
wideband polarization, diverse phased arrays, flat
plate  TVRO antennas, array antenna module, low profile
loop antenna, NVIS, NAVSTAR  receivers, Telepoint
antenna, varactor scanning micro strip arrays
Keyword Text
The following topics were dealt with: planar array antennas in airborne air
defense radars;  slot array antennas; wideband polarization diverse phased
arrays; flat plate TVRO  antennas; low profile dual band, dual polarized array
antenna module; low profile loop  antenna for communication using NVIS;











Conference Record published by IEEE, New York, New York, (Cat No.
90CH2831-6), 1990.  Sponsored by IEEE, Armed Forces Communication
Electronic Association, U.S. Department Defense, 1990.
Source Text
military systems, telecommunication, military
communications, MILSATCOM technology, advanced space
technology, digital signal  processing, error-control
coding, spread-spectrum networks, application-specific
ICs, satellite  communication systems, multimedia
communication networks, trellis-coded modulation,
terrestrial microwave communications, solid-state
microwave technologies, mobile communication  systems,
tactical communication networks, advanced modulation,
coding, wireless network  communications, network
software, adaptive arrays, communication theory, packet
radio  communication systems, meteor burst
communications, optical communications, network
controls, protocols, interference suppression, LPI
systems, adaptive HF communications,  VLF/LF
communications, network survivability, direction-
finding arrays, wideband HF systems,  digital radio
Keyword Text
The following topics are dealt with:  advanced space technology; networks;
digital signal  processing; error-control coding; spread-spectrum networks and
communications;  application-specific ICs; satellite communication systems;
multimedia communication networks;  advanced and trellis-coded modulation;
terrestrial microwave communications; solid-state  microwave technologies;
mobile communication systems; tactical communication networks;  advanced
modulation and coding; wireless network communications; communication
systems and  network software; alternate MILSATCOM
architecture/technology; adaptive arrays; special topics  in communication
theory; detect ability of signals; packet radio communication systems;
meteor  burst communications; optical communications; network controls and
protocols; interference  suppression; LPI systems; adaptive HF
communications; VLF/LF communications; network  survivability; direction-








ITG-Fachberichte, Vol. 111, 1990.Source Text
antenna arrays, antenna theory, antennas, phased
arrays, active antenna arrays, radar antennas,
navigational antennas, angle diversity antennas, MM
wave, satellite antennas, mobile radio, direction-
finding, planar antenna arrays,   broadcast antennas,
millimetric-wave band, antenna theory, measurement
technique, numerical  calculation methods, directional
antennas, antenna components
Keyword Text
The following topics were dealt with: satellite antennas; antennas for mobile
radio and  direction-finding; phased, active and planar antenna arrays;
broadcast antennas; antennas for radio  exploitation of the millimetric-wave
band; antenna theory and measurement technique; numerical  calculation







Hybrid system of communication and radio determination using two
geostationary satellites
Title Text
Ohmori, S., Matsumoto, Y., Morikawa, E., Wakao, M.
Editor:  Reekie, D. H. M.
Author Text
Conference:  Second International Mobile Satellite Conference IMCS'90.
Sponsored by Canadian Department Communications, NASA.    Conference
Proceedings published by Jet Propulsion Lab, Pasadena, CA, JPL publication
90-7, pages 103-8, 1990.  (ISBN 0 9694639 0 1); Published in Sumitomo
Electric Technical Review, No. 30, pages 34-38.    Authors' Association:
Communications Research Laboratory, Ministry of Posts &
Telecommunication, Ibaraki, Japan.
Source Text
mobile radio systems, radio direction-finding, radio
navigation, satellite relay systems,  telecommunication
services, communication services, mobile satellite
services, radio determination, geostationary
satellites,  Communications Research Laboratory,
Ministry of Posts and Telecommunications, hybrid
satellite system, positioning services, location
information, ranging signals
Keyword Text
The Communications Research Laboratory (CRL) of the Ministry of Posts and
 Telecommunications has developed a new hybrid satellite system which can
provide both  communications and positioning services in one system using
two geostationary satellites.  The  distinctive feature is that location
information can be provided by transmitting and receiving  ranging signals over






Adaptive structured eigenvector methodsTitle Text
Orfanidis, S. J.Author Text
Department of Electrical & Computer Engineering, Rutgers University,
Piscataway, New Jersey, pages 2683-6, Vol. 5, IEEE, New York, New York,
USA, page 5, Vol. 2970, IEEE, 1990.
Source Text
eigenvalues and eigenfunctions, estimation theory,
iterative methods, signal detection, spectral
analysis, tracking, adaptive eigenstructure method,
angle-of-arrival estimation, subspace iteration, noise
subspace,  iteration, angle-of-arrival information,
tracking, nonstationary sources, adaptive version,
reduced  MUSIC block processing method
Keyword Text
An adaptive eigenstructure method for angle-of-arrival estimation is presented.
 This method  consists of applying subspace iteration to a special structured
basis of the signal or noise subspace.   At each iteration, the method
eliminates the spurious zeros associated with the degeneracy of the  noise
subspace and provides estimates of the zeros containing the desired angle-of-
arrival  information.  Thus, it is well-suited for tracking nonstationary sources.







Optimum space, time, and frequency sampling of the ionosphere with
advanced digital  ionosondes
Title Text
Paul, Adolf K., Sailors, David B.Author Text
AGARD:  Use or Reduction of Propagation and Noise Effects in Distributed
Military Systems, 8 page (See N91-30362 22-32), 1990.  Authors employed:
Naval Ocean Systems Center, Ocean and Atmospheric Sciences Division,
San Diego, California.
Source Text
digital techniques, echoes, F region, ionosondes,
ionospheric propagation, radio  frequencies,
radiosondes, Doppler effect, Earth ionosphere,
electromagnetic absorption,  high frequencies,
ionospheric electron density, radio transmission, time
measurement
Keyword Text
Ionosondes were always an important tool for the observation of the
ionosphere.  The  traditional analog instruments were only capable of
measuring the travel time or virtual  height as a function of frequency with
limited accuracy.  Advanced digital radiosondes  are now capable of recording
additional information, such as the radio phase and the  amplitude of each
echo.  If the echoes are recorded at several receiving antennas, the  change
of phase with antenna location permits a highly accurate estimate of the
angle of  arrival or the apparent location of the reflection point.  Repeating the
transmission of a  given frequency a short time later yields the Doppler






Position reporting system using small satellitesTitle Text
Pavesi, B., Rondinelli, G., Graziani, F.
Editor:  Reekie, D. H. M.
Author Text
Conference:  Second International Mobile Satellite Conference IMSC '90,
Ottawa, Ontario, Canada, June 17-20, 1990.  Sponsored by Canadian
Department Communications, NASA.  Conference Proceedings published by
Jet Propulsion Lab, Pasadena, CA, (JPL Publication 90-7), pages 109-16,
1990.  (ISBN 0 9694639 0 1)  Authors' Association:  Italspazio, Roma, Italy.
Source Text
mobile radio systems, radio direction-finding, radio
navigation, satellite relay systems, position reporting
system, small satellites, monitoring services, GPS
navigation system, system architecture, channel
capacity, mobile terminal, global system  capacity,
spacecraft characteristics, payload, bus, Ariane IV,
Delta II vehicles, modularity,  mass production
Keyword Text
A system that is able to provide position reporting and monitoring services for
mobile applications  represents a natural complement to the GPS navigation
system.  The system architecture is defined  on the basis of the
communications requirements derived by user needs, allowing maximum
flexibility in the use of channel capacity and a very simple and low cost
mobile terminal.  The  payload is described outlining the blocks modularity
and the use of qualified hardware.  The global  system capacity is also
derived.  The spacecraft characteristics are defined on the basis of the
payload requirements.  A small bus optimized for Ariane IV, Delta II vehicles
based upon the  modularity concept is presented.  The design takes full







A laboratory testbed for sensor array processing experimentsTitle Text
Pierre, J., Jacobson, M., Kaveh, M.Author Text
Conference:  32nd Midwest Symposium on Circuits and Systems,
Champaign, Il, August 14-16, 1989.  Sponsored by IEEE, University Illinois at
Urbana-Champaign.  Conference Proceedings published by IEEE, New York,
New York, Vol. 1, pages 578-81, 1990.  Authors' Association:  Department of
Electrical Engineering, Minnesota University, Minneapolis, MN.
Source Text
acoustic signal processing, calibration, test
equipment, ultrasonic transducers, US transmitters,
laboratory test bed, sensor array processing




An experimental array test bed constructed at the University of Minnesota is
described.  The system  consists of a linear array of eight ultrasonic
transducers and several transmitters operating at 40  KHz in air.  The
characteristics of the system and its Calibration are described.  Examples of







Localization of a wave source by point measurements of its fieldTitle Text
Poezd, E. D., Poezd, A. D., Fiala, V.Author Text
Studia Geophysica et Geodaetica, Vol. 34, No. 4, pages 379-81, 1990.
Authors employed:  Institute of Terrestrial Magnetism Ionosphere & Radio
Wave Propagation, Academy of Science, Moscow, USSR.
Source Text
antenna arrays, atmospheric techniques, directive
antennas, magneto spheric electromagnetic wave
propagation, radio direction-finding, radiowave
propagation, position finding, vector EM waves, multi
receiver system, electric moment, acoustic waves,
magnetic moment, wave source, point measurements,
direct method, VLF radiation sources,   magnetosphere,
field components, seismic waves,  receiving antennae
Keyword Text
Proposes a direct method for finding the position of VLF radiation sources in
the magnetosphere  by measuring the field components using several
receivers.  The method may equally well be used  to treat acoustic or seismic
waves.  It is assumed that both the dimensions of the source and the
receiving antennae are much smaller than the wavelength and that both the










cited in Rome Laboratory Journal, Rome Laboratory, Griffiss AFB, NY, 13441-
5700, p. 258, 1990.  (Also printed in 1989 Antenna Measurement Technique
Association Symposium Proceedings, Monterey California, October 1989.)
Source Text
Keyword Text
A special purpose 80-element linear phased array antenna was aligned using
an iterative phase cycling method.   First, the array was aligned to yield
maximum main-beam power in the reactive near-field zone and then in the far-
field zone.  A record of the phase-shifters settings achieved for each zone
was kept for use as look-up table during operation.   In-situ electronic main-
beam steering was performed to compare sidelobe performance for the two
cases.  This report describes the measured results obtained using the phase
cycling alignment procedure and compares the measured one-way radiation
pattern for the two distance conditions.  (Author's abstract, technical journal,






Characterization of Ranges for Antenna and/or RCS MeasurementTitle Text
Poles, Livio D.Author Text
cited in Rome Laboratory Journal, Rome Laboratory, Griffiss AFB, NY, 13441-
5700, p. 258, 1990.  (Also printed in 1991 AMTA Measurement Workshop
(Special Issue), IEEE A-PS Symposium, London, Canada, 28 June 1991.)
Source Text
Keyword Text
Range reflections will ultimately affect the accuracy of electromagnetic
reflectivity measurements and antenna radiation measurements.  Therefore,
proper characterization of the reflection environment should be an important
first step in the measurement process.  This workshop focuses on various
techniques that are currently in use to characterize reflection sources within
RCS and antenna measurement ranges.  Of particular interest will be range
characterization techniques used for low sidelobe antennas and low RCS
targets measurements in open field or indoor ranges.  The invited speakers
will give tutorial presentations of the various techniques and will discuss
inherent advantages and disadvantages using case studies.  Following the
presentation, the panel of experts will respond to questions from the audience
and will discuss further areas of interest.  Pertinent points of the discussion
will be recorded, summarized and included as part of the workshop







Direction finding algorithms based on high-order statisticsTitle Text
Porat, B. and Friedlander, B.Author Text
Conference:  ICASSP 90:  1990 International Conference on Acoustics,
Speech and Signal Processing, Albuquerque, NM, April 3-6, 1990.  Published
by IEEE, New York, New York, (Cat No. 90CH2847-2), Vol. 5, pages 2675-8,
1990.  Authors' Association:  Department of Electrical Engineering, Technion-
Israel Institute of Technology, Haifa, Israel.
Source Text
digital signals, eigenvalues and eigenfunctions, matrix
algebra, signal detection, high-order statistics,
direction-finding algorithms, MUSIC-like technique,
eigen-decomposition,  cumulant matrix, asymptotically
minimum variance, minimization, cost function
Keyword Text
Two types of high-resolution direction-finding algorithms which use the fourth-
order cumulants  of the array data are derived.  One is a MUSIC-like
technique based on eigen-decomposition of a  suitably defined cumulant
matrix.  The other is an optimal (asymptotically minimum variance)  estimator






The discrete maximum principle: two methods of proofTitle Text
Pytlak, R.
Editor:  Isidori, A.
Author Text
Conference:  Nonlinear Control Systems Design, Capri, Italy, June 14-16,
1989.  Selected papers from the IFAC Symposium published by Pergamon,
Oxford, UK, pages 313-19, 1990.  (ISBN 0 08 037022 5)  Author's
Association:  Institute of Geophysics, Polish Academy of Science, Warsaw,
Poland.
Source Text
control system synthesis, discrete systems, maximum
principle, nonlinear control  systems, variational
techniques, discrete maximum principle, optimal
control, Gamkrelidze's type controls, variational
techniques, globally convergent algorithm, direction
finding problem, proximity  algorithm
Keyword Text
Several versions of the discrete maximum principle for the general optimal
control  problem are presented.  They are proved by transforming the initial
problem to the  problem with Gamkrelidze's type controls or by using
variational techniques.  This  variational technique leads to the globally
convergent algorithm based on the discrete  maximum principle.  The






Element response to an incident plane wave of a VHF circular array
antenna above lossy ground
Title Text
Qian, J. and Litva, J.Author Text
Conference:  Symposium on Antenna Technology and Appliced
Electromagnetics, Winnipeg, Manitoba, Canada, August 15-17, 1990.
Conference Proceedings, First Edition, published by ANTEM, Winnipeg,
Man., Canada, pages 513-18, 1990.  (ISBN 0 9692563 2 9)  Authors'
Association:  Communications Research Laboratory, McMaster University,
Hamilton, Ontario, Canada.
Source Text
antenna arrays, numerical analysis, radio direction-
finding, receiving antennas, incident plane wave, VHF
circular array antenna, receiving antenna, radio
direction finding,  mutual coupling between elements,
digital signal processing, lossy ground, discrete image
theory,  method of moments
Keyword Text
A circular array receiving antenna is highly attractive for radio direction finding
because of its  geometrically circular symmetry and, thereby, the periodicity
of its electromagnetic features, such  as mutual coupling between elements
of the array, when its beam is scanned electronically through  360 degrees.
The response of each element to a plane wave is treated as the input data
vector for  the digital signal processing system.  The output voltage of an
antenna element in a circular array,  however, does not represent directly the
amplitude and phase of the incident wave because of  mutual coupling and
the effect of lossy ground with a complex dielectric constant.  An analytical
treatment and numerical results for the element response are provided.  The






Impedance of a circular array of vertical dipoles above a lossy ground
(in direction finding)
Title Text
Qian, J., Wu, K. L., Litva, J.Author Text
Conference:  IEEE, Merging Technologies for the 90's, Dallas, Texas, May 7-
11, 1990.  International Symposium Digest:  Antennas and Propagation
published by IEEE, New York, New York, (Cat No. 90CH2776-3), Vol. 2,
pages 686-9, 1990.  Authors' Association:  Communications Research
Laboratory, McMaster University, Hamilton, Ontario, Canada.
Source Text
antenna phased arrays, antenna theory, dipole antennas,
electric impedance, radio direction-finding,  scanning
antennas, radio direction finding, electronically
scanned phased array antenna system, circular array,
vertical  dipoles, lossy ground, angle-of-arrival,
incident wave, input impedance, array configuration,
element  location, correction, discrete image theory
Keyword Text
In direction finding, the amplitude and phase of the signal at the antenna
element depend not only  on the angle-of-arrival (AOA) of the incident wave
but also on the input impedance of the element  antenna, which in turn is
determined by the array configuration, element location in the array, and
beam scan angle.  The effect of the lossy ground on the input impedance of
the element antenna is  significant.  An appropriate correction must be
applied in order to derive an approximation of the true  value of the AOA.
Using both the image principle and the method of moments, one can
numerically  solve the input impedance of each dipole of the array while beam
scanning.  The discrete image  theory is shown to be efficient and to give
accurate results when evaluating the effect of a lossy  ground.  Numerical










Astia Document (AD)-A220707, DREO-TN-90-2, 32 pages, 1990.  Author
employed:  Defense Research Establishment, Communications Electronic
Warfare Section, Ottawa. Ontario.
Source Text
adaptive filters, antenna arrays, autocorrelation,
direction finding, multi-path      transmission, radio
direction finders, regression analysis, signal
detectors, covariance,  eigenvectors, matrices
(mathematics), optimization, tactics, warfare
Keyword Text
This report reviews methods to determine the optimum model order of
adaptive filter  techniques applied to the problem of tactical radio direction
finding (DF), and the related  issue of the determination of the number of
signals for adaptive filter techniques using  eigen decomposition techniques.
This work was carried out in support of research into  advanced radio direction
finding techniques for land tactical applications.  For radio  direction finding
applications, adjusting the adaptive filter model order to a value less than  the
maximum (i.e., one less than the number of antennas in the sensor array)
increases the  ability of an adaptive filter based DF algorithm to resolve multi-
path signals.  It is from this  point of view that model order determination
methods are discussed in this report.  In  general, the optimum model order is
not known beforehand, so a number of model order  determination methods
have been proposed to tackle this problem.  In this report, these  are
classified according to the autocorrelation matrix estimator used.  Three
classes of  estimators are considered, which are:  (1) the autocorrelation







Precision multitarget tracking system (PMTS)Title Text
Rehnmark, S. and Hinman, T. T.Author Text
Conference:  Military Microwaves '90, London, UK, July 11-13, 1990.
Conference Proceedings published by Microwave Exhibitions & Publishers,
Tunbridge Wells, UK, pages 13-18, 1990. (ISBN 0 946821 96 8)   Authors'
Association:  Anaren Microwave, Incorporated, Syracuse, New York.
Source Text
military systems, radar systems, tracking systems,
microwave emitters tracking, SHF, passive direction
finding, air defense sensor, fire control  systems,
azimuth DF accuracy, low elevation multi-path,
precision multi target tracking system,  PMTS, field
test, airborne targets, elevation accuracies, 7.5 to 18
GHz
Keyword Text
Passive direction finding and tracking of microwave emitters is an increasingly
important feature  in air defense sensor and fire control systems.  The need
for very high probability of intercept in  conjunction with extreme elevation and
azimuth DF accuracy, in the presence of low elevation  multi-path, demands
the use of enhanced DF techniques.  The authors describe the Anaren
developmental 7.5-18  GHz precision multi target tracking system (PMTS)
and present field test  results of surface and airborne targets over water,







Wissensbasierte Auswertung von Peilsignalen (Algorithm Aided
Evaluation of Directional  Signals).
Title Text
Rieks, A.Author Text
Ph.D. Thesis:  Report ETN-90-97902, 184 pages, 1990.  Author employed:
Universitaet der Bundeswehr, Hamburg (Germany F.R.) Fachbereich
Elektrotechnik.  National Aeronautics and Space Administration, Washington
DC.
Source Text
algorithms, direction finding, signal processing,
electromagnetic wave transmission, frequencies,  high
frequencies, receivers, transmitters, foreign
technology, theses, NTISNASAE
Keyword Text
This report deals with the computerized evaluation of directional signals, in
the field of high  frequency direction finding (1 to 30 MHZ) This frequency field
presents the properties to  transfer electromagnetic waves not only over short
distances and in a direct way from  transmitter to receiver, but also through
reflections, above all, towards the ionosphere, to create  interferences. The
system works with a great number of possible algorithms, the classification






Algorithm aided evaluation of directional signals.Title Text
Rieks, AnsgarAuthor Text
Ph.D. Thesis:  Report ETN-90-97902, 184 pages, 1990.  Universitaet der
Bundeswehr, Hamburg (Germany, F.R.).  Fachbereich Elektrotechnik.
Source Text
algorithms, direction finding, signal processing,
electromagnetic wave transmission, frequencies, high
frequencies, receivers, transmitters
Keyword Text
This report deals with the computerized evaluation of directional signals, in
the field of  high frequency direction finding (1 to 30 MHZ).  This frequency
field presents the  properties to transfer electromagnetic waves not only over
short distances and in a direct  way from transmitter to receiver, but also
through reflections, above all, towards the  ionosphere, to create
interferences.  The system works with a great number of possible  algorithms,






1989 AFIT neural network researchTitle Text
Rogers, S. K., Ruck, D. W., Kabrisky, M., Tarr, G. L.Author Text
Conference:  IEEE 1990 National Aeorspace and Electronics Confernce:
NAECON 1990, Dayton, Ohio, May 21-25, 1990.  Conference Proceedings
published by IEEE, New York, New York, (Cat No. 90CH2881-1), Vol. 3,
pages 1158-61, 1990.  Authors' Association:  Department of Electrical &
Computer Engineering, US Air Force Institute of Technology, Wright-
Patterson Air Force, Ohio.
Source Text
aerospace computing, computerized pattern recognition,
computerized picture processing, military  computing,
military systems, neural nets, Kalman filters,  speech
recognition, VLS, AFIT, Air Force Institute of
Technology, military  applications, back propagation
relations, feature selection, segmentation,
preprocessing,  angle-of-arrival detection, speech
recognition, optical neural networks, brain implants
Keyword Text
A brief summary of the research at the Air Force Institute of Technology
(AFIT) in the area of the  neural networks is presented.  AFIT has been
investigating neural networks for military  applications.  During 1989, the
research group consisted of approximately twenty people.  Some  of the work
from this group is discussed.  AFIT research into the areas of back
propagation  relations to conventional algorithms, feature selection, neural
networks for segmentation or general  purpose preprocessing, angle-of-arrival







Modeling and design for a new ionospheric modification experimentTitle Text
Sales, Gary S., Platt, Ian G., Haines, D. Mark, Huang, Yuming,
Heckscher, John L.
Author Text
AGARD:  Ionospheric Modification and its Potential to Enhance or Degrade
the Performance of Military Systems, 11 pages (See N91-18506 10-46), 1990.
 Author employed:  Air Force Geophysics Lab., Hanscom Air Force Base,
MA; Center for Atmospheric Research, Lowell University, MA.
Source Text
Earth ionosphere, experiment design, high frequencies,
ionospheric disturbances,  ionospheric heating,
ionospheric propagation, ionospheric sounding, radio
frequency  heating, antenna arrays, Doppler effect,
frequency shift, high gain, military technology,
nonlinearity, ray tracing
Keyword Text
Plans are now underway to carry out new high frequency oblique ionospheric
modification  experiments with increased radiated power using a new high
gain antenna system and a 1  MW transmitter.  The output of this large
transmitting system will approach 90 dBW.  An  important part of this
program is to determine the existence of threshold for nonlinear  effects by
varying the transmitter output.  For these experiments, a high frequency probe
 system, a low power oblique sounder, is introduced to be used along the
same propagation  path as the high power disturbing transmitter.  The
concept was first used by soviet  researchers to insure that this diagnostic
signal always passes through the modified region  of the ionosphere.  The HF
probe system will use a low power (150 W) CW signal shifted  by
approximately 40 kHz from the frequency used by the high power system.
The  transmitter for the probe system will be at the same location as the
multiple antennas to  measure the vertical and azimuthal angle of arrival as
well as the Doppler frequency shift  of the arriving probe signal.  The three
antenna array will be in an "L" configuration to  measure the phase differences
between the antennas.  At the midpath point a vertical  sounder will provide
the ionospheric information necessary for the frequency management  of the
experiment.  Real-time processing will permit the site operators to evaluate
the  performance of the system and make adjustments during the experiment.
 A special ray  tracing computer will be used to provide real-time frequencies
and elevation beam steering  during the experiment.  A description of the






Results of a high power oblique incidence HI ionospheric modification
experiment.  Final  Report  24 February 1987 - 15 June 1990
Title Text
Sales, Gary S., Platt, Ian G., Huang, YumingAuthor Text
Final Report:  Astia Document (AD)-A231893, ULRF-466/CAR, GL-TR-90-
0219, 45 pages, 1990.  Authors employed:  Lowell University, Center for
Atmospheric Research, Massachusetts.
Source Text
gravity waves, heaters, high frequencies, ionospheric
disturbances, ionospheric heating, signal detection,
sound waves, cycles, Fourier analysis, frequencies,
frequency  assignment, spectra
Keyword Text
An oblique ionospheric modification experiment using a high power
transmitter was  carried out between Delano, California and Shreveport,
Louisiana.  A probe system, transmitting on  a frequency close to that of the
VOA heater signal was used to determine the effects of  heating by observing
the variation in its amplitude, angle of arrival and Doppler.  A  mid-point
Digisonde was used for frequency management and as a HF radar for the
detection of small scale heater-induced self-focussing irregularities.  For this
period VOA  was not operating at its full power of 90 dBW so the experiment
was largely considered  as a fact finding exercise for future campaigns.  As
expected, data from both the probe  system and Digisonde showed no
unambiguous evidence as the heating cycle.  Processed  probe data for this
period had significantly higher frequency spectral components than  predicted
and contaminate the spectra in the region near the heater cycle.  These short
 period received signals are most likely due to naturally occurring structure in
the  ionosphere, such as multiple acoustic gravity waves, and the interference
between the  different propagation modes of the probe system.  Digisonde
drift data detected a large  number of well defined large scale irregularities and






Use of an extended Kalman filter.Title Text
Sanchez, Juan J.Author Text
Master's Thesis:  Astia Document (AD)-A238639, 92 pages, 1990.  Author
employed:  Naval Postgraduate School, Monterey, California.
Source Text
algorithms, bearing (direction), direction finding,
Kalman filters, target acquisition,  trajectory
analysis, detection, maneuvers, numerical analysis
Keyword Text
The error introduced by the DF accuracy of three direction finding equipments
used on  board two surface units providing bearing measurements is used to
evaluate the  performance of the ESM systems through the Extended Kalman
Filter equations, and to  appreciate the result in the estimation process by
evaluating how the improvement of the  tracking process is reduced as the
error introduced by the DF accuracy of the ESM  systems is increased.  The
process is conducted at three different scenarios involving a  change in
course of 0, 45 and 90 degrees, and it can be seen how the maneuver
detection  algorithm stop working when the DF accuracy reaches 4.6 deg. for






Multiple diversity receiving techniquesTitle Text
Sasaki, O., Satoh, A., Hosoya, Y.Author Text
NTT R & D, Vol. 39, No. 11, pages 1529-38, 1990.  Authors employed:  NTT
Radio Communications Systems Laboratory, Tokyo, Japan.
Source Text
diversity reception, fading, interference suppression,
probability, radio communication, space diversity
receiving system, probability distributions, received
power, in-band amplitude dispersion, improvement
effect,  multiple diversity reception,  reflected  wave
intensity, angle of arrival
Keyword Text
Multiple diversity receiving techniques, such as the space diversity receiving
system using three  antennas and the tilted-beam diversity, are effective
methods for overcoming severe fading.  The  authors discuss the improvement
effect and the system design of these diversities for the probability
distributions of the received power and the in-band amplitude dispersion.
They have made clear  that the improvement effect of multiple diversity
reception depends heavily on the path conditions, such as, the reflected wave






EHF Monolithic Phased Array TechnologyTitle Text
Scalzi, GaryAuthor Text
cited in Rome Laboratory Journal, Rome Laboratory, Griffiss AFB, NY, 13441-
5700, p. 259, 1990.  (Also printed in  Proceedings of Military Microwaves




The frequency range of military satellite communications systems has moved
to 20, 44 and 60 GHz, frequencies where system requirements point to
phased arrays as an antenna of choice for both high performance aircraft and
satellite terminals.  Rome Laboratory has been supporting the development of
EHF monolithic conformal phased array antenna technology for a number of
years.  This paper will present the results of these development efforts and
will describe ongoing efforts to advance the state of the art in EHF phased
array technology.  Specific areas that will be discussed are the use of HEMT
technology to reduce noise figure and increase efficiency of amplifiers, the
use of advanced interconnect technology and on-chip beam steering control
to reduce antenna complexity.  A 60 GHz phased array antenna which is
under development will be described and the latest results on this antenna will







Signal-selective high-resolution direction finding in multipathTitle Text
Schell, S. V. and Gardner, W. A.Author Text
Conference:  ICASSP 90:  1990 International Conference on Acoustics,
Speech and Signal Processing, Albuquerque, NM, April 3-6, 1990.  Published
by IEEE, New York, New York, (Cat No. 90CH2847-2), Vol. 5, pages 2667-
70, 1990.  Authors' Association:  Department of Electrical Engineering &
Computer Science, California University, Davis, California.
Source Text
digital simulation, interference (signal), radio
direction-finding, signal detection, SINR, high-
resolution direction finding, signal selectivity,
cyclic MUSIC, fully correlated  multi-path, computer
simulations, directions of arrival, closely spaced
interfering signals, cycle  frequency, signal-to-
interference-plus-noise ratio
Keyword Text
An algorithm that combines the signal selectivity of cyclic MUSIC with the
ability to function well  in the presence of fully correlated multi-path is
presented.  Analytical results and computer  simulations are presented to
support the claims, which include the ability to estimate directions of  arrival
of desired signals in the presence of multi-path and arbitrary numbers of
arbitrarily closely  spaced interfering signals.  Furthermore, the algorithm can
estimate the number of spectrally  correlated signals with any particular cycle
frequency, and it implicitly obtains maximum  signal-to-interference-plus-noise






Progress on Signal-Selective Direction FindingTitle Text
Schell, S. V., Gardner, W. A.Author Text
Report ARO-26646.3-EL-S, 7 pages, 1990.  Statistical Signal Processing,
Incorporated, Yountville, California; Army Research Office, Research Triangle
Park, North Carolina.
Source Text
algorithms, antenna arrays, arrival, autocorrelation,
carrier frequencies, correlation, cycles,  frequency,
matrices (mathematics), orientation (direction),
parameters, spectra, direction finding, music project,
high resolution, NTISDODXR, NTISDODA
Keyword Text
The recently discovered Cyclic MUSIC algorithm for narrowband signal-
selective direction finding  using antenna arrays circumvents many drawbacks
of conventional techniques by exploiting  known spectral correlation properties
(namely, known cycle frequencies such as the baud rate or  carrier frequency)
of desired signals to reject undesired signals, interference, and noise. In this
paper, two recent advances in the capabilities of cyclic MUSIC are described.
The first enables  cyclic MUSIC to simultaneously estimate the directions of
arrival of signals having different cycle  frequencies instead of having to
sequentially process each separate frequency in a list of cycle  frequencies
(either known a prior or measured).  The second advance reduces the
sensitivity of  Cyclic MUSIC to error in the knowledge of the cycle frequency
of interest by estimating the  frequency of a quadratically-regenerated sine
wave and then using that estimate as the cycle  frequency parameter in the
computation of the cyclic autocorrelation matrix, which is then  processed to










News from Rohde and Schwarz, Vol. 30, No. 129, pages 8-10, 1990.Source Text
Doppler effect, radio direction-finding,
telecommunications computer control,VHF, UHF, direction
finding system, direction locating system, remote
control, Tacloc PA  1100, Doppler direction finder,
Rohde & Schwarz, radio-surveillance, receiver,
frequency  compensation, CW-CCW scan, DF-validity
display, antenna system, frequency compensation,
microprocessor
Keyword Text
VHF-UHF Doppler direction finder Tacloc PA 1100 is accommodated in a
compact, rugged and  splash proof housing.  The direction finder and its
antenna are easy to transport and operate in the  field.  Several PA 1100's
arranged to form a DF baseline can be remotely controlled to obtain a  fix on
an emitter.  The smallest and lightest Doppler direction finder that Rohde &
Schwarz has  ever produced offers the user an extremely wide range of
applications.  All the features essential  in a modern radio-surveillance
direction finder are concentrated within a very small space: integral  receiver,
frequency compensation, CW-CCW scan, DF-validity display, lightweight, fold-
away  antenna system, system capability and much more.  This was made
possible, for the most part, by  an entirely new frequency compensation
technique and exploitation of the latest microprocessor  techniques for






Robust angle of arrival estimationTitle Text
Schroeder, J. and Hershey, J.
Editor:  Torres, L., Masgrau, E., Lagunas, M. A.
Author Text
Conference:  EUSIPCO '90:  Fifth Deuropean Signal Processing Conference,
Barcelona, Spain, September 18-21, 1990.   Sponsored by CIDEM, CIRIT,
IBM, et al.  Conference Proceedings published by Elsevier, Amsterdam,
Netherlands, Vol. 1, pages 645-8, 1990.  (ISBN 0 444 88636 2)   Authors'
Association:  Department of Engineering, Denver University, Colorado.
Source Text
antenna arrays, filtering and prediction theory,
parameter estimation, robust AOA estimate, very short
arrays, parametric modeling, angle of arrival
estimation, plane  waves, antenna arrays, failed
antenna element, least absolute deviation, linear
prediction method
Keyword Text
Parametric modeling techniques such as maximum likelihood and linear
prediction are known for  their ability to produce highly accurate angle of
arrival (AOA) estimates from plane waves impinging  on very short antenna
arrays as compared to Fourier based (nonparametric) methods.  Least
squares  solutions are traditionally computed for reasons of mathematical
tractability and computational  efficiency.  Unfortunately, least squares
methods are not robust if an array element has failed and  biased AOA
estimates frequently occur.  In this work the authors demonstrate that robust
AOA  estimation with a failed antenna element is possible via a least absolute
deviation (LAD) based linear  prediction method.  Significantly less biased
AOA estimates are produced with the LAD linear  prediction algorithm






Comparative performance of eigenvector rotation and MUSIC algorithms
for angle-of-arrival  estimation
Title Text
Shi, Q. and Haber, F.Author Text
Conference:  ICASSP 90:  1990 International Conference on Acoustics,
Speech and Signal Processing, Albuquerque, NM, April 3-6, 1990.  Published
by IEEE, New York, New York, (Cat No. 90CH2847-2), Vol. 5, pages 2839-
42, 1990. Authors' Association:  Moore School of Electrical Engineering,
Pennsylvania University, Philadelphia, Pennsylvania.
Source Text
detectors, eigenvalues and eigenfunctions, estimation
theory, signal detection, statistical analysis,
eigenvector rotation, MUSIC algorithms, angle-of-
arrival estimation, statistical properties,
eigenvector-based methods, multiple signal
classification, normal distribution, signal-to-noise
ratios, sample size, sensor position errors, source
correlations
Keyword Text
A simulation study of the statistical properties of two eigenvector-based
methods for  angle-of-arrival estimation is presented.  The two methods
investigated are the multiple signal  classification (MUSIC) method developed
by R. O. Schmidt (1986) and the eigenvector rotation  (ER) method developed
by G. Vezzosi (1982) and further pursued by Farrier and Jeffries.  The  results
demonstrate (a) that for large sample size both MUSIC and ER estimates
approach the  normal distribution with zero mean, (b) that the ER method
generally performs better than MUSIC  with respect to bias and variance at
low signal-to-noise ratios and/or small sample size, and   that  ER (or
augmented ER, where pertinent) is more robust than MUSIC with regard to






Direct design of focusing filters for wideband direction findingTitle Text
Sivanand, S. and Kaveh, M.Author Text
Conference:  ICASSP 90:  1990 International Conference on Acoustics,
Speech and Signal Processing, Albuquerque, NM, April 3-6, 1990.  Published
by IEEE, New York, New York, (Cat No. 90CH2847-2), Vol. 5, pages 2775-8,
1990. Authors' Association:  Department of Electrical Engineering, Minnesota
University, Minneapolis, Minnesota.
Source Text
computerized signal processing, digital filters,
digital simulation, network synthesis, signal
processing, time-domain synthesis, least squares
design, computerized signal processing, focusing
filters,  wideband direction finding, time-domain,
multichannel filtering, coherent signal-subspace
processing, one-step filter coefficient, two-step
technique
Keyword Text
A time-domain formulation of the wideband direction-finding problem is
presented from a  multichannel filtering perspective.  The filter is designed to
achieve focusing as in the coherent  signal-subspace processing wherein the
signal subspaces are effectively integrated (focused) over  the signal
bandwidth.  Specifically, a one-step filter coefficient evaluation technique
termed direct  design that avoids explicit evaluation of the frequency response
is proposed.  Aspects concerning  effective and expeditious design are
emphasized and insights are provided to accomplish focusing  over spatial
sectors.  Simulation studies indicate the competing performance of the direct






Geolocation of frequency-hopping transmitters via satelliteTitle Text
Sonnenschein, A. and Hutchinson, W. K.Author Text
Conference:  MILCOM 90:  1990 IEEE Military Communications Conference,
Monterey, CA, September 30-October 3, 1990.  Sponsored by IEEE, Armed
Forces Communication Electronics Association, U.S.Department Defense.
Conference Record published by IEEE, New York, New York, (Cat No.
90CH2831-6), Vol. 1, pages 297-303, 1990.  Author's' Association:  MIT
Lincoln Laboratory, Lexington, Maryland.
Source Text
frequency agility, radio direction-finding, radio
transmitters, satellite relay systems, emitter location
technique, satellite communication links, pseudo noise
signal, geolocation system,  optimum angular
separation, frequency-hopping transmitters,  space
borne interception, frequency  band, fixed-frequency,
narrow antenna beamwidths, interception accuracy,
interceptor system, uplink  signal-to-noise ratio
Keyword Text
An emitter-location technique which involves space borne interception of
ground-to-satellite  communication links is analyzed.  In this scheme a
number of interceptor satellites transponder the  frequency band of interest to
a terrestrial location for processing.  The basic technique can be used  on a
variety of signal types: fixed-frequency, frequency-hopped, and pseudo-noise.
The theoretical  feasibility of geolocating terminals that are hopping in
frequency is emphasized.  The technique is  applicable at any frequency, but,
to simplify the formulation, it is assumed the ground terminals have  narrow
antenna beamwidths and, therefore, they operate in the higher satellite
communication  frequency bands.  The general formulas for the interception
accuracy are summarized and a straw man  interceptor system is proposed.
Interception regions for prototypical terminals and satellites are  calculated,
and the results are presented parametrically as a function of uplink signal-to-






Array Error Effects in Adaptive BeamformingTitle Text
Steyskal, HansAuthor Text
cited in Rome Laboratory Journal, Rome Laboratory, Griffiss AFB, NY, 13441-
5700, p. 259, 1990.  (Also printed in JINA 90 International Symposium on
Antennas, Nice, France, November 1990.)
Source Text
Keyword Text
This paper focuses on the antenna patterns that result from adaptive
beamforming algorithms, and how they are affected by array tolerance errors.
Two algorithms are compared: SINR maximization and constrained power
minimization.  For an ideal array the criteria lead to the same adapted
pattern, which has a well maintained pattern structure and deep nulls in the
interference directions.  In the presence of array errors, however, we find that
the two criteria differ dramatically.  Whereas the former is quite tolerant, the
latter is extremely sensitive to errors and frequently leads to surprisingly large
pattern degradation.  Finally, approaches to alleviate this sensitivity problem







Novel eigenanalysis method for direction estimation.Title Text
Stoica, P., Sharman, K. C.Author Text
IEE Proceedings:  Part F:  Communications, Radar and Signal Processing,
Vol. 137, No.1, pages 19-26, February 1990.  Authors employed:
Polytechnic Inst of Bucharest, Bucharest, Rome.
Source Text
direction finding systems, mathematical techniques,
Eigenvalues and Eigenfunctions, signal processing,
direction estimation, method of direction estimation
(MODE), eigenanalysis method, superimposed exponential
signals, multi experiment noisy data, maximum
likelihood  method
Keyword Text
A new eigenanalysis-based technique for direction estimation (and for
estimation of the  parameters of superimposed exponential signals from multi
experiment noisy data) is  introduced.  This novel technique, which is called
MODE (method of direction  estimation), offers the performance of the
maximum likelihood (ML) method (the MODE  and ML estimators coincide as
the number of data samples increases) at a modest  computational effort,
which is comparable to that associated with other eigenanalysis-based
techniques such as the MUSIC algorithm.  Compared to the latter, MODE
offers the  advantage of better performance, especially in situations where the
sources are highly  correlated.  The type of performance that can be achieved
by MODE is illustrated by  means of some numerical examples which also
shown, for comparison, the corresponding  performance achieved by the






Direction finding in the cellular land mobile radio environmentTitle Text
Swales, S. C. and Beach, M. A.Author Text
Conference:  Fifth International Conference on Radio Receivers and
Associated Systems, Cambridge,UK, July 23-27, 1990.  Conference
Publication, No. 325,  published by IEE, London, UK, pages 192-6, 1990.
(ISBN 0 86341 705 1)  Authors' Association:  Center for Communication
Research, Bristol University, UK
Source Text
antenna phased arrays, cellular radio, radio direction-
finding, radiotelephony, multiple beam antenna,
cellular land mobile radio environment, adaptive base-
station antenna,  direction finding, antenna array,
azimuth direction, mobile signal source, city center,
local  scatterers
Keyword Text
A multiple beam adaptive base-station antenna has been proposed by the
authors.  The direction  finding capabilities of an antenna array form an
integral part of the proposed scheme, and so in the  paper the ability to
determine the azimuth direction of a mobile signal source in a "city center"
type  environment is demonstrated using a four element base-station antenna
array.  The results show  that the close proximity of local scatterers around
the mobile reduces the angular spread of the  transmitted signal, thus







Angle of arrival detection through artificial neural network analysis of
optical fiber  intensity patterns.
Title Text
Thomas, ScottAuthor Text
Master's Thesis:  Report ADA230386, AFIT/GE/ENG/90D-62, 107 pages,
1990.  Author employed:  Air Force Institute of Technology, School of
Engineering, Wright-Patterson Air Force Base, Ohio
Source Text
charge injection devices, computer techniques, lasers,
network analysis, neural nets, numerical control,
optical fibers, optical measuring instruments, cameras,
charge coupled  devices, classifications, computer
programs, Fourier transformation, intelligence, low
frequencies, reconnaissance
Keyword Text
The optical sensors of United States Air Force reconnaissance vehicles, such
as satellites,  are subject to temporary or permanent blinding from hostile (or
threat) laser radiation.  By  detecting and determining the angle of arrival
(AOA) of the hostile radiation, the  reconnaissance vehicle may be able to
protect its optical sensors by taking evasive  maneuvers or by shutting down
the optical sensor (such as closing a shutter) until the  threat has passed.  In
addition, the vehicle can relay information to its ground terminal  allowing the
intelligence community to determine the source of the hostile laser radiation.
This thesis demonstrated that an intensity pattern out of a short piece of
optical fiber could  be used to determine the angle of arrival (AOA), to within
0.1 deg, of the incident laser  energy on the front of the optical fiber.  The
optical fiber was a one-inch-long,  3mm-diameter, multimode, step-index,
plastic fiber.  The optical fiber was mounted to the  front end of a charge
injection device (CID) camera.  The CID camera's angle with respect  to the
incident laser energy, a uniform amplitude plan wave, would be varied by a
computer controlled rotational stage.  The output of the CID camera was
captured by  Spiricon software.  Captured outputs representing various AOAs
were processed to  provide template or test feature vectors.  The processing
method used a fast Fourier  transform routine to create a 24 component low
frequency feature vector.  Two  classification methodologies were used:  a






A Photonic Variable RF Delay Line for Phased Array AntennasTitle Text
Toughlian, Edward N. and Zmuda, HenryAuthor Text
Rome Laboratory Journal, Rome Laboratory, Griffiss AFB, NY, 13441-5700,
pp. 114-118, 1990.  (Also printed in Journal of Lightwave Technology, vol. 8,
no. 12, December 1990.)
Source Text
Keyword Text
It is shown that by applying spatial frequency dependent phase compensation
in an optical heterodyne process, a variable RF delay line can be synthesized
over a prescribed frequency band.  Experimental results which demonstrate
the performance  of the delay line with regard to both maximum delay and
resolution over a broad bandwidth are presented.  Additionally, a spatially
integrated optical system is proposed for control of phased array antennas.
The integrated  system provides mechanical stability, essentially eliminates
the drift problems associated with free-space optical systems, and can
provide high-packing density.  The approach uses a class  of spatial light
modulator known as a deformable mirror device and leads to a steerable
arbitrary antenna radiation pattern of the true time delay type.  (Authors'






A Deformable Mirror-Based Optical Beamforming System for Phased
Array Antennas
Title Text
Toughlian, Edward N., Zmuda, Henry and Kornreich, PhilippAuthor Text
Rome Laboratory Journal, Rome Laboratory, Griffiss AFB, NY, 13441-5700,
pp. 119-121, 1990.  (Also printed in IEEE Photonics Technology Letters, vol.
2, no. 6, June 1990.)
Source Text
Keyword Text
Microwave carrier generation along with the signal processing required for
dynamic beamsteering of a high resolution phased array antenna with an
arbitrary radiation  pattern is accomplished using optical components.   It is
shown that a deformable mirror type spatial light modulator can establish a
truly arbitrary continuous optical  phase front which is directly converted to
spatial RF phase information by means of an optical heterodyne system.
Experimental results which simulate the performance of the actual system
are presented.  A spatially integrated  optical implementation is presented
which provides mechanical stability and essentially eliminates the drift
problems usually encountered in free space systems.  (Authors' abstract,






Eigenstructure methods for direction finding with sensor gain and phase
uncertainties.
Title Text
Weiss, A. J., Friedlander, B.Author Text
Circuits, Systems and Signal Processing, Vol. 9, No. 3, pages 271-300, 1990.
Authors employed:  Signal Processing Technology, Limited, Palo Alto,
California.
Source Text
antenna arrays, eigenvalues and eigenfunctions, radio
direction-finding, direction finding, sensor gain,
phase uncertainties, eigenstructure-based method,
directions of  arrival, observing array
Keyword Text
An eigenstructure-based method for direction finding in the presence of
sensor gain and phase  uncertainties is presented.  The method provides
estimates of the directions of arrival (DOA) of  all the radiating sources as well
as calibration of the gain and phase of each sensor in the observing  array.
The technique is not limited to a specific array configuration and can be







Low profile antenna for NAVSTAR receiversTitle Text
Wood, C.Author Text
Conference:  IEE Colloquium on "Flat Plate and Low Profile Mobile Antennas',
London, UK, January 10, 1990.  Digest No. 6, published by IEE, London, UK,
pages 8/1-8/2, 1990.  Author's Association:  Plessey Avionics, Havant, UK.
Source Text
mobile antennas, radio direction-finding, radio
receivers, radio navigation, satellite  antennas, dual
frequency antenna, UHF, GPS, NAVSTAR receivers,  low-
profile antenna, Global  Positioning System, aircraft,
NAVSTAR system, right-hand circularly polarized,
bandwidth, satellites, elevation angles, 1228 MHZ, 1575
MHZ, 20 MHZ
Keyword Text
Describes the design of a low-profile antenna which is used to receive signals
from  NAVSTAR Global Positioning System satellites to enable a receiver on
board an aircraft  to calculate its position to high accuracies.  The basic
requirements of the NAVSTAR  system are that the antenna be right-hand
circularly polarized and dual frequency (1228  MHZ and 1575 MHZ) with a 20
MHZ bandwidth at each.  In addition the antenna must  receive signals
simultaneously from a number of satellites at elevation angles greater than  5
degrees above the horizon.  The antenna installation under consideration is a
single unit  externally flush-mounted on top of the fuselage of the aircraft with






Observation results of low frequency electromagnetic emissions as
precursors of volcanic eruption  at Mt. Mihara in November, 1986
Title Text
Yoshino, T., Tomizawa, I.Author Text
Journal of Geomagnetism and Geoelectricity, Vol. 42, No. 3, pages 225-35,
1990.  Authors employed:  University of Electro-Communications, Tokyo,
Japan.
Source Text
atmospheric radiation, atmospherics, terrestrial
electricity,  volcanology, volcanic eruption
precursors, Izu-Oshima Volcano, LF atmospherics, dyke
intrusion event, AD  1986 11 15 to 21, earth EM
emission,  crustal fracture zone, fissure eruption,
impulsive EM  noise, AD 1986 10 20, flank craters
eruption, intra-caldera craters eruptions, low
frequency  electromagnetic emissions, Mt. Mihara,
November, 1986, major volcanic eruptions, Izu-Oshima
Island, Tokyo territory, Japan, multipoint direction-
finding network, October 20, 1986,  anomalous burst-
like noise observations, November 14, noise bursts,
main summit crater,  November 15, 82 kHz
Keyword Text
At the time of the major volcanic eruptions on November 15 and 21, 1986 at
Mt. Mihara,  Izu-Oshima Island, Tokyo territory, Japan, a detector from a
multipoint direction-finding network  to detect electromagnetic emission was
operating.  Impulsive noise at 82 kHz was recorded from  October 20, 1986
and these anomalous burst-like noise observations increased after November
3.   At 10-16 JST (Japanese Standard Time, UT+9 hours) on November 14,
several strong noise bursts  were observed; and the first major eruption
occurred at the main summit crater of this volcano at  16 JST on November
15.  At 10-12 JST on November 21, noise bursts were observed and four
hours later 19 new craters erupted suddenly on the side slope of the
mountain, both in and outside  the caldera, simultaneously with the intrusion
of dykes in the body of the mountain.  These records  are the first
observations of electromagnetic emissions as precursors to volcanic






Slave display GB 555 for mobile direction finders PA 555 and PA 510 ATitle Text
Younes, R.Author Text
News from Rohde and Schwarz, Vol. 30, No. 129, page 41, 1990.Source Text
radio direction-finding, channel assignment, frequency
assignment, PA 555, mobile direction finders, PA 510 A,
slave  display, GB 555, LCD graphics display, analog
pattern, digital bearing, frequency channels,  ESM 500
reference receiver
Keyword Text
Because the slave display GB 555 is small, it can be held in the hand or
easily fixed to the  dashboard of a DF vehicle.  The bearings are shown on an
LCD graphics display which can be  backlit.  Both the analog pattern, which
is especially important for mobile use, and the digital  bearing are displayed.
The 99 frequency channels stored by the ESM 500 reference receiver can  be







Effect of interaction on the direction finding accuracy of simple radio
interferometers
Title Text
Zhu, N. Y., Fallegger, H., Landstorfer, F. M.Author Text
ITG-Fachberichte, Vol. 111, pages 13-7, 1990.  Authors employed:  Stuttgart
University, West Germany.
Source Text
antenna arrays, measurement errors, radio direction-
finding, radiowave interferometers, direction finding
accuracy, radio interferometers, interaction effects,
adjacent antennas, spacing,  errors
Keyword Text
Explains the need for allowing for interaction effects between adjacent
antennas, and presents error  curves for two-, three- and four-element
interferometers.  Depending on spacing between the  elements, errors can be






Direction finding of narrowband autoregressive sources by antenna
arrays
Title Text
Ziskind, I. and Bar-Ness, Y.Author Text
Conference:  IEEE, Merging Technologies for the 90's, Dallas, Texas, May 7-
11, 1990.  International Symposium Digest:  Antennas and Propagation,
published by IEEE, New York, New York, (Cat No. 90CH2776-3), Vol. 4,
pages 1454-7, 1990.  Authors' Association:  Department of Electrical &
Computer Engineering, New Jersey Institute of Technology, Newark, New
Jersey.
Source Text
antenna phased arrays, parameter estimation, radio
direction-finding, signal processing, multiple source
localization, signal arrival direction, parameter
estimation, radio direction-finding,  signal
processing, array processing, narrowband auto-
regressive sources, antenna arrays, signal  structure,
directions of arrival
Keyword Text
Unique localization of multiple sources by antenna arrays requires that the
number of sensors be  greater than the number of sources.  When additional
information is given this is no longer true.  The  authors assumed a signal
structure of the auto-regressive (AR) type.  A localization procedure is
presented which consists of two stages; in the first stage the coefficients of
the AR signals are  estimated, while in the second stage the directions of
arrival are estimated.  Simulation results  demonstrate the performance of the






Computationally efficient estimation of the azimuth and elevation of
multiple sources with planar  sensor arrays
Title Text
Zoltowski, M. D. and Stavrinides, D.Author Text
Conference:  32nd Midwest Symposium on Circuits and Systems,
Champaign, IL, August 14-16, 1989.  Sponsored by IEEE, University Illinois at
Urbana-Champaign.  Conference Proceedings published by IEEE, New York,
New York, (Cat No. 89CH2785-4), Vol. 1, pages 582-5, 1990.  Authors'
Association:  School of Electrical Engineering, Purdue University, West
Lafayette, Indiana
Source Text
matrix algebra, signal processing, azimuth estimation,
elevation estimation, multiple sources, planar sensor
arrays, ESPRIT,  direction-finding algorithm, pseudo-
forward-backward averaging, preprocessing measure
Keyword Text
The use of ESPRIT as a direction-finding algorithm requires a pair of identical
array structures,  where one is merely translated with respect to the other.
For the case in which the individual  arrays are not linear, it is proposed that a
scheme referred to as pseudo-forward-backward  averaging (PFBAVG) be
incorporated.  In contrast to conventional forward-backward averaging,  the
use of PFBAVG does not effect source decorrelation.  Rather, the use of
PFBAVG in  conjunction with ESPRIT effects a substantial reduction in the
attendant computational burden and  at the same time a significant
improvement in performance.  In addition, the use of PFBAVG gives  rise to a
simple scheme for estimating the number of sources.  This scheme may be
used either as  an alternative to AIC and MDL, or as a means of verification.
Finally, PFBAVG also facilitates  a simple preprocessing measure for
counteracting the pejorative effects of ill-conditioning arising  when sources
are closely spaced.  The penalty paid for these benefits is a reduction in the







Nontracking measurement of a signal parameter when its amplitude and
initial phase are a prior uncertain
Title Text
Bagdasaryan, S. T.Author Text
Radiotekhnika, pages 41-4.  Translation:  Telecommunications and Radio
Engineering, Part 2 (Radio Engineering) Vol. 45, No. 1, pages 90-3; January
1990.
Source Text
parameter estimation, radar theory, radio direction-
finding, signal processing, nontracking measurement,
interference signal, signal amplitude, radio signal,
signal parameter,   uncertainty, likelihood equation,
linearly independent functions, signal initial phase,
measuring  instrument, signal source direction finding
Keyword Text
The possibility of eliminating uncertainty from the algorithm for measuring the
uncertainty of the  interfering of a signal by representing the likelihood
equation in the form of a series of linearly  independent functions of the signal
initial phase is examined.  Expressions are obtained for  synthesizing and
evaluating the quality of the measuring instrument, illustrated by examples of






Optimization of complex data processing algorithms in multichannel
radio direction finding
Title Text
Bogachev, A. S., Ochnev, A. V.Author Text
Radiotekhnika, pages 8-12, January 1990.  (ISSN 0033-8486)Source Text
algorithms, direction finding, Markov processes, radio
signals, signal processing  optimization, root-mean-
square errors, signal to noise ratios, spatial filtering
Keyword Text
The Markov theory of optimal nonlinear continuous filtering is used together
with the  principle of data distribution to synthesize algorithms for the spatial-
temporal processing  of radio signals and output signals of measuring devices
monitoring the aircraft motion  parameters during multichannel radio direction
finding.  The algorithms obtained here can  be used for solving a wide variety
of practical problems in the synthesis of multichannel  radio direction finding







Trajectory parameter identification from moving direction finder
measurements
Title Text
Bulychev, Iu. G., Korotun, A. A., Mann, A. P.Author Text
Radiotekhnika, pages 16-18, January 1990.   (ISSN 0033-8486)Source Text
moving target indicators, parameter identification,
radio direction finders, trajectory  measurement,
approximation, radar targets
Keyword Text
A method is presented which makes it possible to determine the location of
movable  objects from the angular measurements results of a single moving
direction finder.  It is  noted that the approach developed here can be
extended to targets with curvilinear  trajectories, which significantly widens






Timing and scintillations of the millisecond pulsar 1937+214Title Text
Cordes, J. M., Wolszczan, A., Dewey, R. J., Blaskiewicz, M.,
Stinebring, D. R.
Author Text
Astrophysical Journal Vol. 349, No. 1, Part 1, pages 245-61; 20 January 1990.
Authors employed:  Department of Astronomy, Cornell University, Ithaca, NY.
Source Text
astrophysical plasma, interstellar matter, pulsars,
radio astronomical observations,  scintillation,
stellar radiation, stellar rotation, UHF, AD 1983 04 to
1985 12, scintillations, millisecond pulsar, arrival
times,  precision, pulse shape, short time scales,
frequency structure, distortions, refraction,
interstellar medium, dispersion measure, angle of
arrival, pulse broadening, spatial  power spectrum,
electron density variations, 0.32 to 1.4 GHz
Keyword Text
Pulse shapes, arrival times, and interstellar scintillations of the 1.56 ms
pulsar are  analyzed at frequencies from 0.32 to 1.4 GHz.  Arrival times are
much more precise than  those of most other pulsars.  Arrival time precision
for 1937+214 is limited at low  frequencies by distortions of the pulse shape
imposed by interstellar scintillations.  On  short time scales (minutes), these
distortions are caused by nonconvergent changes in  frequency structure
across the receiver bandwidth.  On time scales of months or longer,  pulse
shape distortions are caused by variable refraction in the interstellar medium.
 Arrival times at all radio frequencies are affected by variations in dispersion
measure delta  DM approximately = 0.003 pc cm/sup -3/ over 1,000 days
and, possibly, additional  variations related to variations in angle of arrival.
Uncertainties in how the pulse shape  varies with frequency influence
estimates of dispersion measures.  The interstellar  scintillations and pulse
broadening of 1937+214 strongly constrain the spatial power  spectrum of






Effects of Small-Scale Heterogeneities on Regional Propagation.Title Text
Flatte, S. M.Author Text
Technical Report:  Report JSR-89-151, 28 pages; January 1990.  Author
employed:  MITRE Corp., Jason Program Office, McLean, VA.
Source Text
angle of arrival, earth crust, media, models, seismic
waves, theory, wave propagation, waveforms, waveguides,
ray tracing, NTISDODXA
Keyword Text
Regional seismic-wave propagation at frequencies above 1 Hz is described in
terms of ray  theory, and the effects of small-scale heterogeneities are
described statistically by means of the  modern theory of wave propagation
through random media.  Observed features of regional  propagation, such as
the complexity of waveforms over tens or hundreds of seconds, the  sensitivity
of this complexity to the location of source or receiver, and the spread in
arrival  angles of waves at a receiving array, are explained by this propagation







Effect of Bias on Bearing-Only Target LocationTitle Text
Gavish, Motti and Fogel, EliAuthor Text




The influence of angle measurement bias on passive target location
estimation is investigated.  First the conditions for target observability are
found, then a bound on the estimation error is derived.  Numerical examples
are included, illustrating the target location uncertainty in the presence of
measurement bias.  (See "Errata: 'Effect of Bias on Bearing-Only Target
Location,'" IEEE Transactions on Aerospace and  Electronic Systems, vol.
26, no. 5, p. 899, September 1990.)  (Authors' abstract, formal literature,






Noncausal 2-D spectrum estimation for direction findingTitle Text
Hansen, R. R., Jr., Chellappa, R.Author Text
IEEE Transactions on Information Theory, Vol. 36, No. 1, pages 108-25;
January 1990.  Authors employed:  Department of Electrical Engineering-
Systems, University of Southern California, Los Angeles, CA.
Source Text
parameter estimation, signal processing, spectral
analysis, maximum likelihood equation, Gaussian data,
spectrum estimation, direction finding, two-dimensional
noncausal autoregressive, additive noise model-based,
planar array data, array processing, computationally
intensive gradient search algorithms,  doubly periodic
lattice
Keyword Text
A two-dimensional noncausal autoregressive (NCAR) plus additive noise
model-based  spectrum estimation method is presented for planar array data
typical of signals  encountered in array processing applications. Since the
likelihood function for NCAR plus  noise data is nonlinear in the model
parameters and is further complicated by the unknown  variance of the
additive noise, computationally intensive gradient search algorithms are
required for computing the estimates.  If a doubly periodic lattice is assumed,
the  complexity of the approximate maximum likelihood (ML) equation is
significantly reduced  without destroying the theoretical asymptotic properties
of the estimates and degrading the  observed accuracy of the estimated
spectra. Initial conditions for starting the approximate  ML computation are
suggested.  Experimental results that can be used to evaluate the  signal-
plus-noise approach and compare its performance to those of signal-only
methods  are presented for Gaussian and simulated planar array data.
Statistics of estimated  spectrum parameters are given, and estimated
spectra for signals with close spatial  frequencies are shown.  The
approximate ML parameter estimate's asymptotic properties,  such as
consistency and normality, are established, and lower bounds for the






Direction finding of chorus emissions in the outer magnetosphere and
their generation and  propagation
Title Text
Hayakawa, M., Hattori, K., Shimakura, S., Parrot, M., Lefeuvre, F.Author Text
Planetary and Space Science, Vol. 38, No. 1, pages 135-43; January 1990.
Authors employed:  Research Institute of Atmosphere, Nagoya University,
Aichi, Japan.
Source Text
atmospheric radiation, magnetosphere, radiowave
emission, radio emission, rising tone chorus, chorus
emissions, outer  magnetosphere, generation,
propagation, wave normal directions, impulsive
Keyword Text
The GEOS 1 satellite wave data have been used to determine the wave
normal directions  of chorus emissions in the off-equatorial region
(geomagnetic latitude approximately 17  degrees) of the outer magnetosphere
based on the direction finding of the wave distribution  function method.  The
local time and L shell of the data analyzed are L.T. equivalent to  10 h and L
approximately 7.60, respectively, and only one event is extensively studied.
There are two frequency bands of emissions; one above and the other below
one half the  electron gyrofrequency, but the latter is the dominant emission
and is investigated.  Two  types of chorus are dealt with; rising tones and
impulsive ones.  About 90% of chorus  emissions analyzed are found to be
composed of a single plane wave, which is in contrast  to plasma spheric
hiss. There is no conspicuous relationship between theta (the angle of  wave
normal direction with respect to the Earth's magnetic field) and frequency for
rising  tones, and their theta s take larger values in a range of 30-55 degrees,
whereas a tendency  seems to appear, for an impulsive chorus, for waves at






An Omega/VLF radio compassTitle Text
Kemp, John F.Author Text
Journal of Navigation, Vol. 43, pages 118-124, January 1990.  (ISSN 0373-
4633)
Source Text
direction finding, magnetic compasses, navigation,
Omega navigation system, radio  beacons, very low
frequencies, accuracy, gyrocompasses, polar regions,
position  (location)
Keyword Text
This paper discusses techniques for extracting both the positional and the
directional  information from the Omega network.  Several approaches for
using Omega-derived  directional information are described.  It is suggested
that an Omega compass will be most  useful in the case of ships, aircraft, or
land vehicles operating at high latitudes where the  conventional magnetic and






Statistical analysis of low dimensional subspace techniques for the
resolution of coherent sources
Title Text
Lu, Ming and Bao, ZhengAuthor Text
Acta Electronica Sinica, Vol. 18, No. 1, pages 79-85; January 1990. (ISSN
0372-2112)   Author's Association:  Xidian University, China.
Source Text
radio direction-finding, signal detection, statistical
analysis, low dimensional subspace techniques,
resolution of coherent sources, MUSIC  algorithm,
spatial smoothing technique, high-resolution of
coherent signal sources, high-resolution  methods
Keyword Text
The eigen decomposition-based MUSIC technique of Schmidt has received
considerable attention  since 1980.  Evans, Shan, and others applied MUSIC
algorithm to the case of coherent sources by  using spatial smoothing
technique across the array.  Other authors introduced a general procedure  to
estimate low-dimensional subspace for the high-resolution of coherent signal






Navigational Aids.  August 1971-November 1989 (Citations from the U.S.
Patent  Database).  <NOTE> Report. for Aug 71-Nov 89
Title Text
no authorAuthor Text
Report:  66 pages; January 1990. National Technical Information Service,
Springfield, VA.
Source Text
bibliographies, patents, navigation, navigational aids,
computation, published searches, NTISPSPTO, NTISNERACD
Keyword Text
This bibliography contains citations of selected patents concerning design
methods of  navigational equipment for aircraft, ship, and land vehicle course
positioning and  direction finding.  Navigational aid devices for navigation
display, recording,  communication, and computation are discussed.
Navigational error correcting systems  and navigation equipment for the
guidance of automatically piloted craft are considered.  (This updated







Peak-current variations of lightning return strokes as a function of
latitude
Title Text
Orville, R. E.Author Text
Nature, Vol. 343, No. 6254, pages 149-51; 11 January 1990.  Author'
Association:  Department of Atmospheric Science, State Universtiy of New
York, Albany, NY.
Source Text
lightning, lightning return strokes, latitude, United
States, location, polarity, New England,  Florida,
temperature
Keyword Text
To investigate the question of latitudinal variation, the author has used a
network of  thirty-six gated wideband magnetic direction finders covering the
eastern United States to  measure the characteristics of cloud-to-ground
lightning flashes.  These characteristics  include the flash location, the flash
polarity, the number of strokes in the flash and the  peak magnetic radiation
field in the first return stroke of the flash.  From the peak  radiation field, the
author estimates the peak current.  An examination of the mean peak  current
in the first return stroke shows that the peak current varies by almost a factor
of  two, from 25 kA in New England to 40-45 kA in northern Florida.  It seems
that the  generation of lightning strokes and their characteristics may be a





January - FebruaryMonth Text
On the variability of sporadic E (ionospheric propagation)Title Text
Paul, A. K.Author Text
Radio Science, Vol. 25, No. 1, pages 49-60; January - February 1990.  Ocean
& Atmospheric Science Division, Naval Ocean System Center, San Diego,
California.
Source Text
electron density,  radiowave propagation, sporadic-E
layer, arrival data angle, sporadic E variability,
E/sub S/, large vertical propagation deviations,  fast
apparent direction changes, ionosphere, E-region,
sporadic-E layer, digital  ionograms, short-time
intervals, top frequency, maximum electron density, 3
to 4.4 MHZ
Keyword Text
The analysis of digital ionograms taken in short-time intervals shows rapid
changes of  sporadic E parameters. This is directly visible in the variation of
the top frequency or  maximum electron density of such layers. Angle of
arrival data which were available with  those ionograms also showed fast







GPS-a new satellite navigation systemTitle Text
Petersen, L.Author Text
Telefunken Systemtech. GmbH, Hamburg, West Germany. Bulletin  des
Schweizerischen  Elektrotechnischen  Vereins  &  des  Verbandes,
Schweizerischer Elektrizitaetswerke, Vol. 81, No. 1, pages 19-24; 6 January
1990.
Source Text
radio direction-finding, radio navigation, satellite
relay systems, satellite navigation system, Global
Positioning System, GPS, meteorological conditions
Keyword Text
The Global Positioning System (GPS) satellite navigation system currently
under  construction will revolutionize navigation, but not only navigation, in an
unexpected  manner. On completion it will give a very accurate indication of







Limitations on reflector antenna gain by random surface errors, pointing
errors and the  angle-of-arrival jitter
Title Text
Safak, M.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 38, No. 1, pages 117-
21; January, 1990.  Author employed:  SHAPE Tech. Centre, The Hague,
Netherlands.
Source Text
reflector antennas, random surface errors, pointing
errors, angle-of-arrival jitter, antenna  gain
Keyword Text
The effects of random surface, pointing, and angle-of-arrival errors on the
antenna gain  are discussed.  It is shown that for manufacturing tolerance
ratios greater than 10/sup 5/,  the random surface errors decrease the
antenna gain only when D/ lambda >3000.  The  pointing/angle-of-arrival error
causes nonnegligible loss in gain when it exceeds  approximately a few
tenths of the antenna beamwidth.  The gain (and the size) of very  large







High-resolution array processing using implicit eigenvector weighting
techniques.
Title Text
Steele, Alan K., Byrne, Charles L.Author Text
IEEE Journal of Oceanic Engineering, Vol.15, No.1, pages 8-13, January
1990.
Author employed:  Salisbury, Defense Science & Technology Organization,
SA, Australia.
Source Text
direction finding systems, signal processing, digital
techniques, signal filtering and  prediction,
mathematical techniques, Eigenvalues and
Eigenfunctions, array processing, eigenvector weighting
techniques, bearing estimators, analog filter  theory,
approximation theory
Keyword Text
Many high-resolution bearing estimators require the explicit calculation of the
eigenvectors  and eigenvalues of the cross-spectral matrix of the sensor
outputs.  Once the eigenvectors  have been calculated, various estimators
can be derived by altering the eigenvalues to give  a reweighting of the
eigenvectors.  These weighting functions are reminiscent of ideal  filter
responses in analog filter theory, where practical filters are designed by using
polynomial approximations to the ideal desired response.  The approximation
theory  developed for filter design is used to derive high-resolution bearing






Multipath angles-of-arrival on a terrestrial microwave linkTitle Text
Webster, A. R., Merritt, T. S.Author Text
IEEE Transactions on Communications, Vol. 38, No. 1, pages 25-30; January
1990.  Authors employed:  Facility of Engineering Science, University of
Western Ontario, London, Ontaria, Canada.
Source Text
diversity reception, fading, microwave links, radiowave
propagation, terrestrial microwave link, angle of
arrival, amplitude, multipath microwave  propagation,
angle-diversity, 31.5 km
Keyword Text
Results are presented of experimental measurements of the angle of arrival
and  amplitude  of the individual rays in a multipath microwave propagation
situation.  On the basis of  extensive data collected on a 31.5-km path,
statistical distributions that are expected to be  of assistance in the design of
diversity, especially angle-diversity, microwave systems are  presented.  In
the application of the technique, a sampling interval of 1 s appears to be
sufficient to capture the variations in the individual paths, and the range in
angle of arrival  (1.4 degrees), determined by the element spacing, appears to






Adaptive beamforming for correlated signal and interference:  A
frequency domain  smoothing approach.
Title Text
Zhu, J. X., Wang, H.Author Text
IEEE Transactions on Acoustics, Speech and Signal Processing, Vol.38, No.
1, pages 193-195, January 1990.  Authors employed:  Department of
Electrical & Computer Engineering, Syracuse University, Syracuse, NY.
Source Text
signal filtering and prediction, signal interference,
optimization, direction finding systems, adaptive
beamforming, frequency domain smoothing, spatial
filtering, frequency domain  vs. spatial smoothing,
frequency domain transformation
Keyword Text
An approach is suggested to wideband adaptive beamforming for correlated
signal and  interference.  Unlike other approaches, such as spatial
smoothing, the new approach solves  the signal cancellation problem by
employing the idea of frequency-domain smoothing.   Advantages of
frequency-domain smoothing over spatial smoothing are identified.
Preliminary performance studies of a simple frequency-domain smoothing
method show  that proper spatial filtering can be achieved by frequency-







Optimization of combined data-processing algorithms in multichannel
radio-direction finding
Title Text
Bogachev, A. S., Ochnev, A. V.Author Text
Radiotekhnika, pages 8-12.  Translation:  Telecommunications and Radio
Engineering, Part:  2 (Radio Engineering), Vol. 45, No. 2, pages 35-9;
February 1990.
Source Text
aircraft instrumentation, filtering and prediction
theory, Markov processes, optimization, radio
direction-finding, signal processing, airborne systems,
nonlinear filtering theory, combined data-processing
algorithms, multichannel  radio-direction finding,
Markov optimum system-integration theory, space-time
processing, radio  signals, aircraft
Keyword Text
Using methods of Markov optimum system-integration theory, and the
information-distribution  principle, quasi-optimum algorithms are obtained for
the space-time processing of radio signals and  of the output signals of
systems for measuring the parameters of the motion of an aircraft in






Identification of path parameters from measurements of a moving
direction finder
Title Text
Bulychev, Yu. G., Korotun, A. A., Manin, A. P.Author Text
Radiotekhnika, pages 16-18.  Translation: Telecommunications and Radio
Engineering, Part 2 (Radio Engineering), Vol.45, No. 2, pages 43-6; February,
1990.
Source Text
angular measurement, position measurement, radio
direction-finding, angle measurements, path parameters,
moving direction finder, location, moving objects,
bearings
Keyword Text
An effective method of determining the location of moving objects from results







Judd, F. C.Author Text
Short Wave Magazine, Vol. 48, No. 2, pages 25-6; February 1990.Source Text
loop antennas, radio direction-finding, receiving
antennas, Fan HF receiving antenna, short wave
reception, unbalanced line, single loop, reception
pattern, direction-finding antenna, split loop
Keyword Text
For Part 11 see ibid., Vol. 48, No. 2, page 26, 1990. A Fan HF receiving
antenna has been  devised for short wave reception over a wide frequency
range with an almost constant  bandwidth/magnitude.  It can, however, be
modified to either incorporate a smaller  number of elements with 20 degrees
separation, or operate over different frequency  bandwidths by changing the
number of elements and respective lengths.  The system can  be connected
to a receiver via an unbalanced line (50 Omega coaxial cable).  A single loop
is described which has a radiation and/or reception pattern similar to that of a
dipole and  at right-angles to the line of the loop.  A single "split" loop makes
a very good  direction-finding antenna for small bands ranging from about 28
MHZ up to, for example,  145 MHZ.  A gamma-matched 0.5 lambda






Is There a Radar Clutter Attractor?"Title Text
Leung, Henry and Haykin, SimonAuthor Text
Appl. Phys. Letter., vol. 56, no. 6, pp. 593-595, 5 February 1990.Source Text
Keyword Text
Using experimental sea clutter data obtained with an instrument-quality radar
research system, we show the existence of a chaotic attractor in the clutter.
This new and exciting result is in sharp contrast with the conventional
stochastic modeling of clutter as some kind of a random process with certain
distribution.  (Authors' abstract, formal literature, English language/Canada,






Adaptive direction finding of noise sources in a multi static phased-array
radar system
Title Text
Manzhos, V. N., Kokin, V. N., Boiarov, A. A.Author Text
Radioelektronika, Vol. 33, pages 82-84, February 1990.  (ISSN 0021-3470)Source Text
antenna arrays, direction finding, electromagnetic
noise, multi static radar, phased  arrays, radar








Segmenting mobile communicationsTitle Text
Rothblatt, M.Author Text
Satellite Communications, Vol. 14, No. 2, pages 20-6; February 1990.Source Text
cellular radio, mobile communication systems, radio
direction-finding, radiotelephony, meteor burst,
satellite relay systems, mobile  communications,
GEOSTAR 2.C, Qualcomm, Inmarsat, wide-area coverage,
North  America, radio signals, trucks, Motorola SMR,
half-duplex radio system,  Uniden-Magellan, integrated
telephones, global positioning system, GPS receivers,
cellular phone link
Keyword Text
Discusses the market segmentation in the mobile communications field.
Currently three  systems are providing service in the long-haul area,
GEOSTAR 2.C, Qualcomm and Inmarsat.   All three use satellites to provide
wide-area coverage throughout North America.  Meteor  burst technology
uses part of the atmosphere to relay radio signals to and from trucks over  a
radius of several hundred miles.  Several firms are active in this area but
reliability is  low.  Motorola SMR is a network of connected local-area, two-
way half-duplex radio  system.  Uniden-Magellan is a system of integrated
telephones and global positioning  system (GPS) receivers.  The GPS






Optical Signal Processing.  <NOTE> Final Report. 20 Nov 86-31 Jan 90Title Text
VanderLugt, A.Author Text
Final Report:  Report ARO-24782.11-PH, 105 pages; February 1990.  Author
employed:  North Carolina State University at Raleigh, Department of
Electrical and Computer Engineering, Army Research Office, Research
Triangle Park, NC.
Source Text
adaptive systems, analyzers, angle of arrival, antenna
components, arrays, bandwidth,  electromagnetic
environments, Fourier analysis, heterodyning,
methodology, optical equipment,  optical processing,
optical properties, optical switching, acoustooptics,
photo detectors, power,  probes, radio signals, radio
frequency, reduction, optical scanning,  signal
processing, spectrum  analyzers, waveform
,electromagnetic radiation detection, frequency hopping
decimation, NTISDODXA, NTISDODA
Keyword Text
We studied optical processing techniques to detect and track frequency
hopped radio signals in  a dense electromagnetic environment by using cross-
spectrum of two signals obtained from  antenna elements spaced by one-half
an RF wavelength. We decimate the array by retaining  only every Mth
element and scan the cross-spectrum past the decimated array.  We
therefore  reduce the circuit complexity, but suffer some loss in system
performance because we require  more photo detector bandwidth to
accommodate the scanning action. An extension of the  decimated array
concept is to decimate the reference waveform in the heterodyne spectrum
analyzer.  In this case, we generate only 64 optical probes in the Fourier
domain instead of the  2048 that are normally required. The advantage is that
all of the optical power in the reference  beam can be concentrated into the
reduced number of optical probes, thereby offsetting some  of the intrinsic
loss in performance experienced by the cross-spectrum analyzer. Keywords:
Optical signal processing; Heterodyne spectrum analyzers; Angle of arrival;
Adaptive optical  processing; Fresnel transform; Optical switches; Acoustic






Measurements on the Wavefronts of Ionospherically Propagated HF
Radio Waves Made with a Large Aperture Antenna Array
Title Text
Warrington, E. M., Thomas, E. C. and Jones, T. B.Author Text
IEE Proceedings, vol. 137, Pt. H., no. 1, February 1990.Source Text
antennas, arrays, measurementKeyword Text
The wavefronts of high-frequency (HF) radio waves received after reflection
from the ionosphere exhibit both spatial nonlinearities and temporal variations
which may limit the performance of large aperture antenna arrays.  An
experimental investigation has been undertaken in which the phase and
amplitude of ionospherically propagated signals have  been measured at
several widely spaced antennas and the measurements have been interpreted
in terms of the reflection process.  Signals were received over a 122 km path
for which pulsed soundings were available and from several European
broadcast transmitters.  The received signals exhibited widely differing
behavior and this is interpreted in terms of their modal content.  For
predominantly single moded signals, the observations indicate that for
midlatitude paths any random components normally contribute less than 10
percent of the received power.  (Authors' abstract, formal literature, English






The limits of direct satellite tracking with GPSTitle Text
Bertiger, W. I., Yunck, T. P.Author Text
Navigation.  Journal of the Institute of Navigation, Vol. 37, No. 1, pages 65-79;
Spring 1990.  Authors employed:  Jet Propulsion Lab., California Institute of
Technology, Pasadena, CA.
Source Text
radio direction-finding, radio navigation, satellite
relay systems, tracking, differential GPS, direct
satellite tracking, low-Earth satellites, limiting
accuracy, direct  GPS-based tracking, correlations, GPS
satellites, solar pressure parameters, submeter  real-
time accuracy, altitude, GPS ephemeris, selective
availability, Precise Positioning  Service, 700 km
Keyword Text
Recent advances in high-precision differential GPS-based satellite tracking
can be applied  to the more conventional GPS-based direct tracking of low-
Earth satellites.  To properly  evaluate the limiting accuracy of direct GPS-
based tracking (i.e.,  with no differential  corrections provided from
simultaneous ground observations), it is necessary to account  for the
correlations between the a priori errors in GPS states, Y-bias (unmolded
forces on  the GPS satellites) and the GPS solar pressure parameters. These
can be obtained only by  careful analysis of the process by which the a priori
GPS orbits have been determined.   The analysis indicates that submeter real-
time accuracy can be readily achieved for a user  above 700 km altitude, even
when the user solution is based on a GPS ephemeris that is  more than 12 h
old. In the presence of selective availability, a user without access to the







High-accuracy GPS semikinematic positioning: modeling and resultsTitle Text
Cannon, M. E.Author Text
Navigation.  Journal of the Institute of Navigation, Vol. 37, No. 1, pages 53-64;
Spring 1990.  Author employed:  Calgary University, Alta., Canada.
Source Text
kinematics, radio direction-finding, radio navigation,
satellite relay systems,GPS semikinematic positioning,
mathematical model, Kalman filter, kinematic carrier
phase, phase rate, pseudo range data, batch least-
squares adjustment, static carrier phase  data,
mountainous region, Calgary, algorithm, centimeter-
level accuracies, satellites,  semikinematic surveying
Keyword Text
The concept of GPS semikinematic positioning is reviewed, with an emphasis
on  accuracies at the centimeter level.  Details of the mathematical model
used herein are  given.  A two-step approach combines a Kalman filter to
process kinematic carrier phase,  phase rate, and pseudo range data, while a
batch least-squares adjustment processes static  carrier phase data. A
semikinematic test performed over a well-controlled traverse in a
mountainous region near Calgary is used to assess the performance of the
algorithm.  Several runs of the traverse were made with the station occupation
time at 2-3 min. The  analysis shows that centimeter-level accuracies can be
achieved when five satellites are  observed in good geometry, even when
frequent cycle slips occur. An accuracy  improvement technique of reverse
processing is also investigated.  Recommendations for  improving






Combining pseudo ranges from GPS and Loran-C for air navigationTitle Text
Enge, P. K., Vicksell, F. B., Goddard, R. B., van Graas, F.Author Text
Navigation.  Journal of the Institute of Navigation, Vol. 37, No. 1, pages 95-
112; Spring 1990. Authors employed:  Worcester Polytech. lnstitute,
Worcester, MA.
Source Text
radio direction-finding, radio navigation, satellite
relay systems, user equipment, synchronization, pseudo
ranges, air navigation, satellite shutdowns,  satellite
geometry, coverage outages, Loran station shutdowns,
high atmospheric noise  levels, precipitation static,
GPS/Loran receiver, receiver autonomous integrity
monitoring, position fixing, receiver autonomous fault
detection, receiver autonomous  fault isolation, system
services, nonprecision approach, en route navigation,
National  Airspace System, Loran transmissions, GPS time
Keyword Text
User equipment that combines pseudo ranges from GPS and Loran would be
more reliable  than an unaided GPS receiver or a Loran-only receiver. It could
remove coverage outages  caused by satellite shutdowns and/or bad satellite
geometry.  Similarly, it could remove  most of the coverage outages caused
by Loran station shutdowns, high atmospheric noise  levels, or precipitation
static. A hybrid GPS/Loran receiver could also reliably provide  self-contained
fault detection and isolation (otherwise known as receiver autonomous
integrity monitoring, or RAIM). The paper treats position fixing, receiver
autonomous  fault detection, and receiver autonomous fault isolation as
system services, and computes  the probability of outage for these three
services. The analysis computes the outage  probability for the level of service
required for nonprecision approach and en route  navigation in the National
Airspace System. It assumes that GPS is configured in the  Optimal 21
Satellite Constellation, and includes the effects of satellite as well as Loran
station shutdowns. The analysis also examines whether it is important to






Mobile satellite communications and positioning system for mail
delivery trucks and  propagation characteristics using ETS-V
Title Text
Isobe, S., Matsumoto, Y., Taira, S., Ishii, K., Nagasawa, H.Author Text
Review of the Communications Research Laboratory, Special Issue 1, Vol.
36, pages 91-6; March 1990.
Source Text
mobile communication systems, postal services, radio
direction-finding, radio navigation, radiowave
propagation, satellite relay systems, mobile satellite
communications, positioning system, mail  delivery
trucks, propagation characteristics, mobile station,
GPS terminal, message  communication terminal, L-band
antenna, RF unit, TDM/TDMA satellite links,  ETS-V,
expressways, antenna blockage effects, link parameters
Keyword Text
A satellite communication and positioning system for mail delivery trucks is
studied.  The  mobile station consists of a GPS terminal and a message
communication terminal.  An  L-band antenna and a RF unit can be shared by
the two terminals.  A message with data  on the position of each delivery
truck is conveyed to a control center via TDM/TDMA  satellite links.
Propagation experiments using ETS-V were carried out along expressways
to study antenna blockage effects on the link parameters. Results show that






The study on ionospheric phase delay measured by the carrier from GPS
satellite
Title Text
Kawai, E., Murata, I., Takahashi, F.Author Text
Review of the Communications Research Laboratory, Vol. 36, No. 178, pages
39-43; March 1990.
Source Text
delays, ionospheric techniques, phase measurement,
radio direction-finding,  radio navigation, satellite
relay systems, UHF, ionospheric phase delay, carrier,
GPS satellite, satellite communications, precise
satellite measurements, total electron content, TEC,
ionosphere, delay measurements,  radio waves, Global
Positioning System, phase difference, Earthquake
Research Institute,  Tokyo University, ionospheric
disturbances, 1.6 GHz, l.2 GHz
Keyword Text
In order to measure the influences of the ionosphere on satellite
communications and  precise satellite measurements, it is necessary to
observe the total electron content (TEC)  through the ionosphere. The paper
describes the results of 2-frequency-carrier-phase delay  measurements of
radio waves from the Global Positioning System (GPS). The phase  difference
between the two frequencies (1.6 GHz, 1.2 GHz) is proportional to TEC along
the line of sight to the GPS.  The measurements were performed at the
Earthquake  Research Institute of Tokyo University.  The precision of this
method is shown to be about  one thousand times higher than that of the
conventional group delay methods.  This  method makes it possible to






An international geostationary overlay for 615 and GLONASSTitle Text
Kinal, G. V., Singh, J. P.Author Text
Navigation.  Journal of the Institute of Navigation, Vol. 37, No. 1, pages 81-93;
Spring 1990.  Authors employed:  Inmarsat, London, UK.
Source Text
radio direction-finding, radio navigation, satellite
relay systems, signal generation, GLONASS,
nonautonomous satellite repeaters, geostationary hosts,
 civil radio navigation, history, integrity broadcast,
coverage augmentation, worldwide  geostationary
overlay, design parameters, navigation package, data
format, ground  network, timing, uplink signals, test
program, GPS-like signals, L-band mobile
communications satellite
Keyword Text
The concept of employing simple, nonautonomous satellite repeaters on
geostationary hosts  for civil radio navigation has been recommended by a
number of authors.  The paper  reviews the history of the geostationary
repeater concept, especially for integrity broadcast  and for coverage
augmentation. It indicates how a worldwide geostationary overlay is  likely to
be more economical than launching additional autonomous navigation
satellites.  Also presented are recently developed technical considerations for
the geostationary  overlay concept, including design parameters for the
navigation package, signal and data  format considerations for augmentation
and integrity, and ground network concepts for  generating and timing the
uplink signals. Early results of a test program being conducted  with
transmission of GPS-like signals via an existing L-band mobile
communications  satellite are reported. These results appear to validate the






Analysis of the effect of the broadbandness of a signal on the estimation
of its spatial  parameters
Title Text
Komarovich, V. F., Nikitchenko, V. V., Vikhliantsev, P. S.Author Text
Radiotekhnika, pages 30-33, March 1990.    (ISSN 0033-8486)Source Text
broadband, frequency scanning, signal analysis, spatial
distribution, wideband  communication, azimuth, radio
waves, weighting functions
Keyword Text
The feasibility of estimating the azimuth angle of arrival of a broadband signal
using  adaptive antenna systems is assessed.  The effect of the bandwidth of
the received signal  on the estimation of its arrival direction is investigated for
various methods of  weight-factor generation.  An increase in the bandwidth is







The effect of selective availability on differential GPS correctionsTitle Text
Kremer, G. T., Kalafus, R. M., Loomis, P. V. M., Reynolds, J. C.Author Text
Navigation.  Journal of the Institute of Navigation, Vol. 37, No. 1, pages 39-52;
Spring 1990.  Authors employed:  Trimble Navigation Ltd., Sunnyvale, CA.
Source Text
radio direction-finding, radio navigation, satellite
relay systems, position variations, pseudo range
corrections, selective availability, differential GPS
corrections, design, reference stations, update rate,
Block II satellites, statistical  analysis, velocity
variations, correlation times, differential reference
station equipment,   navigation receiver
Keyword Text
A major technical issue in the design of reference stations has been the
correction update  rate.  It has been assumed until recently that new
differential GPS corrections are required  about once every 10 s to maintain 5-
10 m service accuracy.  Until the recent launch of the  new Block II satellites,
there has been no firm evidence that this update rate would be  adequate.
The paper presents statistical analysis of recently obtained data sets from
Block  II satellites, specifically position and velocity variations and correlation
times.   Pseudo range corrections generated by differential reference station
equipment using these  signals are applied to the pseudo ranges from a
navigation receiver to obtain estimates of  the effect of correction update rate






Older Drivers' Perceptions of Problems in Freeway UseTitle Text
Lerner, N. D., Marrison, M. L., Ratte, D. JAuthor Text
Sponsored by AAA Foundation for Traffic Safety, Washington, DC. 59 pages;
March, 1990.  Available from Supt of Docs.  Authors' Association:  COMSIS
Corp., Silver Spring, MD.
Source Text
driver performance, perception, traffic safety,
questionnaires, driver reaction, time, aged drivers,
elderly persons, freeway driving, age factors, problem
drivers, high risk drivers,  NTISGPO
Keyword Text
There are many possible reasons why an older driver might be prone to avoid
freeways. These  may relate to travel speed, difficult maneuvers such as
merges, traffic mix, conformity with the  actions of other motorists, direction
finding, perceived hazards, and so forth. One strategy for  trying to uncover
the reasons for freeway avoidance is to go directly to the older drivers
themselves. Focus group discussions provide a method for doing this, and
were used as the basis  for the study. In addition to the focus group
discussion itself, participants filled out a brief  questionnaire at the end of the
session. The questionnaire addressed such issues as self-imposed  driving
restrictions, self-perceived driving ability in different situations, freeway use,






Radar measurement of the seasonal variation in the velocity of the
sunrise terminator
Title Text
Meehan, D. H.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 52, No.3, pages 219-22;
March 1990.  Author employed:  Dept. of Phys., Queensland Univ., Brisbane,
Qld., Australia.
Source Text
ionosphere, season, seasonal variation, velocity,
sunrise terminator, HF phased-array pencil, beam
radar, Bribie Island, Australia, ionosphere
Keyword Text
The HF phased-array pencil beam radar at Bribie Island, Australia, used to
measure  horizontal movements of the ionosphere, has been calibrated using
the known velocity of  the sunrise terminator.  The seasonal variation in the
velocity of the terminator has been  resolved, both in magnitude and direction.
 The technique uses single-station ionospheric  sounding, and requires the
angle of arrival and Doppler shift of ionospheric echoes to be  measured as
the terminator passes overhead.  Pfister's theorem ([1971], J. atmosphere.
terr.  Phys. 33, 999) then allows calculation of the velocity of the reflecting
surface. The  difference between theory and experiment is less than 3% in






Radio determination satellite systemTitle Text
Ohmori, S.Author Text
Review of the Communications Research Laboratory, Special Issue, Vol. 36,
pages 145-66; March 1990.
Source Text
mobile radio systems, radio direction-finding, radio
navigation, satellite relay systems, location
information, aircraft, land vehicles, mobile satellite
communications systems,  Radio Determination Satellite
System, RDSS, frequency allocation
Keyword Text
Satellite systems for mobiles such as aircraft and land vehicles have been
developed on a  worldwide basis to establish high quality, high speed and
reliable communications. These  mobile satellite communications systems
provide rapid contact with others at any time and  any where in the world. A
new service providing location information as well as  conventional
communication is in great demand.  The paper describes the Radio
Determination Satellite System (RDSS) which is in operation and under







Sat location: Geostar aims highTitle Text
Poschenrieder, C.Author Text
Funkschau, Vol. No. 6, pages 58-62; March 1990.Source Text
radio direction-finding, radio navigation, satellite
relay systems, transponders, Loran C, Geostar
Corporation, Washington, European LOCSTAR Consortium,
RDDS, Radio Determination Satellite  Service, location
equipment, mobile terminals, aircraft, sea vessels,
land vehicles, GPS, Global Positioning System,
Messaging service, ITU, FCC, standards, geostationary
satellites, Geostar system 3, Motorola, Hughes, Sony,
keyboard, map/route display,  aerials, L-band, Personal
Communicator, frequencies, interrogation rate, signal
frame
Keyword Text
The Geostar Corporation, Washington, and the European LOCSTAR
Consortium are  developing the RDDS (Radio Determination Satellite Service)
location equipment as  mobile terminals for aircraft, sea vessels and land
vehicles. The initial RDSS system relies  on LORAN  and GPS (Global
Positioning System) and needs a minimum of two  satellites. A Messaging
service is provided by data interchange between mobile terminals  and a
terrestrial base. The ITU and FCC are defining standards.  Transponders are
now  leased, but Geostar will launch its own purpose-made geostationary
satellites to operate  the Geostar system 3; it will permit two-way messages.
Various terminals are being  developed by Motorola, Hughes and Sony, at
prices ranging from 1,800 to 4,800 Dollars.  The equipment consists of the
actual locator, keyboard, map/route display and aerials for  L-band and Loran-
C reception. Later, a simplified "Personal Communicator" will be on  offer for
about $500. A box quotes technical data of Geostar 3, with frequencies,







Wissensbasierte Auswertung von Peilsignalen.  Knowledge-based
analysis of direction finding  signals).  <NOTE> Diss. (Dr.-Ing)
Title Text
Rieks, A.Author Text
Fachbereich Elektrotechnik, 183 pages; March 1990.  Author's Association:
Universitaet der Bundeswehr, Hamburg,German F.R.
Source Text
direction finding, radio signals, expert systems, short
wave radiation, algorithms, azimuth, error  analysis,
ionospheric propagation, foreign technology, theses,
knowledge base, NTISTFFIZ
Keyword Text
Knowledge-based analysis of direction finding signals is used for automatic
determination of  the angles of incidence of all transmission components in a
data block. Determination of the  direction finding data is based on the
Watson Watt direction finder with Alcock antenna system.  The selected
frequency range is in the shortwave high frequency band of approx. 1 to 30
MHZ.  This is particularly significant due to the ionospheric propagation
possible in that range.  The  system is knowledge-based, i.e. from a variety of
possible analysis algorithms, those which will  with high probability guarantee
almost fault-free azimuth determination matched to the  transmitter type are
grouped with the aid of a classification into a complete process.  This relies
above all on algorithms for transmitter separation and transmitter evaluation
together with  supporting algorithms such as noise reduction, smoothing, etc.
 The subsequent evaluation  facilitates listing of all the azimuths in data
block. The results show that approx. 60% of all  angles can be determined
without error, up to 72% with a maximum error of 5 (0) and approx.  77% with
an error up to 7 (0) thus achieving a significant improvement over previous






Optimization of the antenna structures of phase direction finders
according to the  criterion of minimum probability of anomalous error
Title Text
Selov, V. I., Denixov, V. P.Author Text
Radiotekhnika i Elektronika, Vol. 35, pages 521-527, March 1990.
(ISSN 0033-8494)
Source Text
antenna arrays, direction finding, linear arrays,
optimization, phase error, antenna  components, antenna
design
Keyword Text
Attention is given to phase direction finders with antenna systems in the form
of linear  arrays, in which the maximum likelihood method is used to obtain a
precise and  unambiguous measurement.  The optimal arrangement of the
array elements is  determined using an approximate calculation of the






Potential accuracy of the simultaneous evaluation of the coordinates of a
group of moving targets
Title Text
Solov'yev, Yu. A.Author Text
Radiotekhnika, pages 16-18.  Translation:  Telecommunications and Radio
Engineering, Part 2 (Radio Engineering), Vol. 45, No. 3, pages 66-9;  March
1990.
Source Text
radio direction-finding, radio navigation, moving
targets coordinates, radio location methods, accuracy,
simultaneous evaluation, radio  corrections,
navigation, automated data transfer systems
Keyword Text
The problem of the potential accuracy of the simultaneous evaluation of the
coordinates of a group  of moving targets is solved using the data of
independent calculations and radio corrections.  Specific  results are
presented for certain special cases.  This problem arises as a result of the
requirements to  increase the accuracy of navigation, perfecting radio







Multiple target angle tracking using sensor array outputs.Title Text
Sword, Charles K.; Simaan, Marwan; Kamen, Edward W.Author Text
IEEE  Transactions on  Aerospace and  Electronic Systems, Vol. 26, No. 2,
pages 367-373, March 1990.  (ISSN 0018-9251)  Authors employed:
Department of Electrical Engineering, University of Pittsburgh, Pittsburgh,
Pennsylvania.
Source Text
radar tracking, direction finding systems, air
navigation, air traffic control, mathematical
techniques, matrix algebra, computer simulation, signal
processing, digital techniques, multiple target angle
tracking, matrix quadratic equation, MUSIC algorithm,
target angle  estimates update
Keyword Text
The use of the output of an array of sensors to track multiple independently
moving targets  is reported.  The output of each sensor in the array is the sum
of signals received from  each of the targets.  The results of direction-of-arrival
estimation by eigenvalue analysis  are extended to derive a recursive
procedure based on a matrix quadratic equation.  The  solution of this matrix
quadratic equation is used to provide updated target positions.  A  linear
approximation method for estimating the solution of the matrix equation is
presented.  The algorithm is demonstrated by the simulated tracking of two
targets.  The  main advantage of the algorithm is that a closed-form solution
for updating the target angle  estimates has been obtained.  Also, its
application is straightforward, and the data  association problem due to
uncertainty in the origin of the measurements is avoided.   However, it
requires the inversion of an N multiplied by N as well as other linear






March - AprilMonth Text
Phase angle difference analyzerTitle Text
Ting, C. H.Author Text
Forth Dimensions, Vol. 11, No. 6, pages 15, 17-22; March - April 1990.Source Text
analogue-digital conversion, delays, phase comparators,
phase measurement, signal  processing equipment, ADC
0820, PANDA, Phase Angle Difference Analyzer, time
delay, analog signals, fast  A/D converters, NC4000
microprocessor, input signals, 20 Hz to 20 KHz,
direction-finding, acoustic waves, 20 Hz to 20 KHz, 400
KHz
Keyword Text
The Phase Angle Difference Analyzer (PANDA) is an instrument which can
determine  accurately the time delay and phase difference between two
analog signals sampled  simultaneously by two sensors. The signals are
digitized by two fast A/D converters (1  MHZ ADC 0820) and the results are
analyzed by an NC4000 microprocessor.  The  frequency range of the input
signals is from 20 Hz to 20 KHz, and the accuracy is about  0.05 degrees. It
is especially useful for direction-finding based on acoustic waves. To  analyze
an input signal of 20 KHz, PANDA must sample at a rate of 400 KHz so that






Synthesis of a nontracking multichannel direction finder for a set of
sources of unknown  signals
Title Text
Andreev, F. M., Seletkov, V. L.Author Text
Radiotekhnika i Elektronika, Vol. 35, pages 888-893, April 1990.
(ISSN 0033-8494)
Source Text
multichannel communication, radio direction finders,
signal processing, antennas, channels (data
transmission), matrices (mathematics), orthogonal
functions, radiation  distribution, signal to noise
ratios
Keyword Text
It is shown that a mere increase in the number of channels of a nontracking
multichannel  direction finder does not lead to a substantial increase in the
resolution of the device  regardless of how high the SNR may be.  The
condition of the linear independence of the  channels determines the
resolution and precision limits.  Direction finders whose radiation  patterns are
described by orthogonal functions have the best resolution and precision






Directional and photometric observations of artificial earth satellites
using the U.K.  Satellite Laser Ranging System
Title Text
Appleby, G. M.Author Text
Planetary and Space Science, Vol. 38, pages 471-481, April 1990.
(ISSN 0032-0633)  Author employed: Royal Greenwich Observatory,
Herstmonceux, England.
Source Text
astronomical photometry, direction finding, geodetic
satellites, laser range finders, satellite tracking,
space observations (from Earth), angular velocity, axes
of rotation, calibrating, light curve, spinning
unguided rocket trajectory
Keyword Text
The recent use of the U.K. Satellite Laser Ranging System in nonranging
mode to obtain  astrometric and photometric observations of artificial
satellites is described.  It is found  that the system is capable of obtaining a
series of directional normal points of accuracy  about 5 arcsec throughout a
pass of a close-earth satellite.  Simultaneous with the  directional
observations photometric observations were obtained with a time resolution of
0.2 s.  The directional and photometric observations obtained from a pass of
the discarded  rocket body of Cosmos 1844 (1987-41B) have been analyzed
as a demonstration of the  system's potential to yield possible solutions for
the behavior of the spin vector during the  pass.  It is found to precess on a






HF radar surface-current mapping:  Recent U.S./Canadian advances.Title Text
Barrick, Donald E., Lipa, Belinda J., Lilleboe, Peter M.Author Text
IEEE Proceedings Fourth Working Conference on Current Measurement,
Clinton, MD,  April 3-5, 1990.  IEEE Oceanic Engineering Society, Current
Measurement Technology Committee.  IEEE Proceedings:  Fourth Working
Conference on Current Measurement; Published by IEEE Service Center, (Cat
No 90CH2861-3), pages 22-29, 1990, Piscataway, New Jersey.  Authors
employed:  CODAR Ocean Sensors, Limited, Mountain View, California.
Source Text
oceanography, Currents, radar, Measurement Application,
direction finding systems, HF radar mapping, ocean
surface currents, codar systems, direction finding
methods,  echo bearing
Keyword Text
Advances in high-frequency (HF) radar current measuring systems are
discussed.   Developments in the ground-truthing of HF radars during the
1970s and 1980s are  reviewed, and direction-finding (DF) bearing
determination with compact crossed-loop  antennas is described in detail.
Signal improvements are discussed.  Ocean current data  extraction and







Automatic fitting of quasi-parabolic segments to ionospheric profiles
with application to ground  range estimation for single-station location
Title Text
Chen, J., Bennett, J. A., Dyson, P. L.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 52, No. 4, pages. 277-
88; April 1990.  Authors employed:  Department of Electrical Computer
Systems Engineering, Monash University, Clayton, Vic., Australia.
Source Text
ionospheric electromagnetic wave propagation,
ionospheric techniques, radiowave propagation,
automatic fitting, quasi parabolic segment,
measurement, technique, HF, radiowave propagation,
ionosphere, QPS model, oblique ionogram, radiowave
sounding method, ionospheric profiles,  ground range
estimation, single-station location, model, electron
concentration
Keyword Text
A method of automatically fitting a quasi-parabolic segment (QPS) model to
measured profiles of  electron concentration is described.  The model
consists of many smoothly joined quasi-parabolic  segments.  The base of
the ionosphere is represented by a quasi-linear segment.  This model has
the advantage of possessing analytic solutions for ray quantities in a
spherical ionosphere  (neglecting the effect of the Earth's magnetic field).  It is
also able to represent measured vertical  ionospheric profiles to within a few
percent in electron concentration.  The usefulness of the model  is illustrated
by an application to the single-station location of a distant radio transmitter






Homodyne detection using photorefractive materials as beamsplittersTitle Text
Davidson, F. M., Boutsikaris, L.Author Text
Optical Engineering, Vol. 29, No. 4, pages 369-77; April 1990.  Authors
employed:  Department of Electrical & Computer Engineering, Johns Hopkins
University, Baltimore, Maryland.
Source Text
diffraction gratings, nonlinear optics, optical
elements, optical modulation, phase modulation, photo
refractive effect, receivers, refractive index, grating
alignment, signal beam arrival angle, photo refractive
materials, beamsplitters,  two-wave mixing, homodyne
detection receiver, strong local oscillator optical
field, weak  signal optical field, volume index of
refraction, phase grating, coherently couples, fixed
beamsplitter, slow response, slow changes, fixed
grating, rapid phase modulation
Keyword Text
The use of two-wave mixing in photo refractive (PR) materials in a homodyne
detection  receiver structure is studied. The interaction between a strong local
oscillator optical field  and a weak signal optical field in the PR material
results in the formation of a volume  index of refraction phase grating. The
grating automatically aligns such that it coherently  couples the signal and
local oscillator fields just like a fixed beamsplitter in a conventional
homodyne receiver structure. The slow response of the PR material
automatically  compensates for slow changes in the angle of arrival of the
signal beam but acts as a fixed  grating with respect to rapid phase
modulation of the signal beam.  The performance of  a homodyne receiver that
uses a PR material as a beamsplitter, is shown to be up to 3 dB  superior to






Location of lightning-induced electron precipitation from measurement
of VLF phase and  amplitude perturbations on spaced antennas and on
two frequencies
Title Text
Dowden, R. L., Adams, C. D. D.Author Text
Journal of Geophysical Research, Vol. 95, No. A4, pages 4135-45; 1 April
1990.  Authors employed:  Department of Physics, Otago University,
Dunedin, New Zealand.
Source Text
atmospheric electron precipitation, ionospheric
electromagnetic wave propagation,  ionospheric
techniques, lightning, location, ionosphere, radiowave
propagation, measurement, technique, lightning-induced
electron precipitation, VLF phase, amplitude
perturbations, spaced antennas, two  frequencies, sub-
ionospheric transmission, echo phasor
Keyword Text
The phase and amplitude perturbations on a VLF sub-ionospheric
transmission can always  be expressed in terms of a perturbation or echo
phasor. It is believed that  lightning-induced electron precipitation (LEP) can
produce a localized increase in  ionization which acts as a scattering center
and so echo source for sub-ionospheric VLF  waves. The phase of the echo
relative to the direct signal will differ on spaced antennas  if the angle of arrival
of the two signals differ.  Similarly, this relative phase will vary  with frequency
if the group delay of the signals differ.  Thus measurement of these
differences allows location of the scattering centers and so the LEP.
Locations made show  a significant grouping in a region where both the







Bearing estimation using neural optimization methods.Title Text
Jha, Sanjay K., Durrani, Tariq S.Author Text
ICASSP 90, International Conference on Acoustics, Speech and Signal
Processing, Albuquerque, New Mexico, April 3-6, 1990.  IEEE Signal
Processing Society. ICASSP-Proceedings:  IEEE International Conference on
Acoustics, Speech and Signal Processing; Published by IEEE Service
Center, (Cat No 90CH2847-2),Vol. 2, pages 889-892, 1990, Piscataway, New
Jersey.  Authors employed:  University of Strathclyde, Glasgow, UK.
Source Text
neural networks, computer programming algorithms,
mathematical techniques estimation,  direction finding
systems, optimization, bearing estimation, Lyapunov
energy function, Hopfield neural networks
Keyword Text
The bearing estimation problem is mapped onto the Lyapunov energy function
of the  Hopfield model neural network.  However, Hopfield model implements a
gradient descent  algorithm, and, in common with all such algorithms, it is
liable to find a local minimum  rather than the desired global minimum.  To
overcome this problem three modifications,  gain annealing, iterated descent,
and stochastic networks, have been proposed.  The  modifications to the
neural algorithm are outlined and simulated, and results are presented  to







Navigate (aircraft guidance systems)Title Text
Kendal, B.Author Text
Electronics Today International, Vol. 19, No. 4, pages 14-19; April 1990.Source Text
air-traffic control, aircraft communication, aircraft
instrumentation, ground support  equipment, ground
support systems, radio direction-finding,
radionavigation, ATC, radio navigation, direction
finding systems, aircraft guidance systems, aircraft
navigation, landing, VHF omni range beacons, CVOR,
Doppler VOR, DVOR, distance  measuring equipment, DME
ground equipment
Keyword Text
The author discusses the equipment and systems used for aircraft navigation
and guidance  during landing. The particular topics covered include: VHF omni
range beacons; CVOR  and Doppler VOR (DVOR); aircraft distance






Analysis of the effect of signal bandwidth on the estimate of its spatial
parameters.
Title Text
Komarovich, V. F., Nikitchenko, V. V., Vikhlyantsev, P. S.Author Text
Telecommunications and Radio Engineering, (English translation of
Elektrosvyaz and Radiotekhnika), Vol. 45, No. 4, pages 80-83, April 1990.
Source Text
antennas, directional patterns, scanning, directional
patterns, direction finding systems, signal bandwidth,
adaptive antennas, direction of arrival estimation
Keyword Text
The possibility of estimating the azimuthal angle of incidence of a broadband
signal by  means of adaptive antenna systems is considered.  The effect of
the spectral width of an  incoming signal on the estimate of its direction of
incidence is studied for various methods  of constructing the weighting






Direction finding of sources of harmonic signals in the presence of
spatially correlated  Gaussian noise
Title Text
Konovalov, L. N., Merkulenko, I. D., Anan'ev, V. A.Author Text
Radioelektronika, Vol. 33, pages 48-53, April 1990.   (ISSN 0021-3470)Source Text
antenna arrays, correlation coefficients, maximum
likelihood estimates, parameter  identification, signal
to noise ratios, white noise, algorithms, iterative
solution, matrices  (mathematics), radar tracking,
statistical analysis
Keyword Text
An iterative method is examined for calculating maximum-likelihood estimates
of the  parameters of a known number of harmonic signals according to a
single sample of  observations at the outputs of a linear equidistant antenna
array in the presence of spatially  correlated Gaussian noise with a known or
unknown correlation matrix.  Statistical-test  results are presented for an
algorithm of spatial-temporal processing of oscillations in the  case of
direction finding in the presence of white and spatially correlated additive






Navigation union.  Some integrated bridge systems reviewed.Title Text
Maconachie, BillAuthor Text
Naval Architect, 4 pages, April 1990.Source Text
ships, navigation systems, ship equipment, radar
equipment, consoles, bridge design
Keyword Text
Not so very long ago the naval architect had little need to concern himself with
provision  in his designs for electronic aids to navigation beyond, perhaps, the
construction of a  cofferdam in the bottom plating to house an echo sounder
transducer and a pole or bracket  to carry a radio scanner.  In those days
discrete navaids like the direction finder and DECCA  Navigator receiver did
not require his attention.  In modern times, however, the naval  architect is
increasingly being asked to cater in his bridge design for an integrated
command and control system in the form of what, in the current jargon, is
known as a  workstation and more properly should be called an integrated
navigation system (INS).   This article examines the trend to link all aspects






A multichannel direction-finding algorithm operating in the presence of
interference  sources which is insensitive to the fact that the analog
linear channels in the system are not  identical
Title Text
Manzhos, V. N., Kokin, V. N., Fedorov, A. K.Author Text
Radioelektronika, Vol. 33, pages 43-48,  April 1990. (ISSN 0021-3470)Source Text
algorithms, channel noise, linear systems, radar
tracking, radio frequency interference,  analog data,








Angular noise in Monopulse direction-findersTitle Text
Monakov, A. A.Author Text
Radioelektronika, Vol. 33, pages 63-67,  April 1990.   (ISSN 0021-3470)Source Text
angular distribution, Monopulse radar, noise
measurement, radio frequency interference, wave fronts,
probability density functions, radar tracking,
statistical analysis
Keyword Text
The paper presents an analysis of the effect of fluctuations of the wavefront
slope of an  interference field formed during the pulsed sounding of extended
targets on the statistical  characteristics of the Goniometric signals of a
Monopulse direction-finder.  Specifically,  attention is given to the
characteristics of the angular noise associated with a Monopulse  sum-






Direction finding of night-time whistlers at very low latitudes in ChinaTitle Text
Ohta, K., Hayakawa, M., Shimakura, S., Eguchi, H.Author Text
Transactions of the Institute of Electronics, Information and Communication
Engineers B-11, Vol. J73B-11, No. 4, pages 182-9; April 1990.  Authors
employed:  Facility of Engineering, Chubu University, Kasugai, Japan.
Source Text
magneto spheric electromagnetic wave propagation, radio
direction-finding, radiowave  propagation, whistlers,
AD 1988 0l, VLF, ELF, arrival directions, direction
finding measurements, very low  latitude whistlers,
South China, Zhanjiang, Guilin, Wuchang, wave spectra,
polarizations, equatorial latitudes, ducted
propagation, preferred propagation channel,
geomagnetic latitude, 1.5 to 6.5 kHz
Keyword Text
Simultaneous direction finding measurements of very low latitude whistlers
have been  performed in January 1988 at three stations in South China:
Zhanjiang (geomagetic  latitude  10.0  degrees N) Guilin (14.1 degrees N),
and Wuchang (19.4 degrees N).  The extensive  analyses of wave spectra,
polarizations and directions of arrival at these three stations have  shown that
the propagation of whistlers even at equatorial latitudes is attributed to ducted
 propagation and that there is a preferred propagation channel at a






Marine Corps Sigint is lean but meanTitle Text
Rawles, J. W.Author Text
Defense Electronics, Vol. 22, No. 4, pages 43-4, 46, 48; April 1990.Source Text
military systems, radio direction-finding, Marine Corps
Sigint, signals intelligence, Top Hunter, radio
direction finding system
Keyword Text
Discusses the role of the Marine Corps Sigint (signals intelligence). In light of
the fact that  the Corps is gearing itself to fight low-intensity conflicts, signals
intelligence will play an  increasing important role in the Marine Corps'
activities.  In such situations, Sigint and  radio direction finding can be of
great value in gathering intelligence on the disposition,  intentions, strength
and often the location of enemy forces.  The Corps will be equipped  with a
new generation of mission equipment, beginning in the early 1990s. One of
these  systems is Top Hunter, a variant of the Army's lightweight man-






High Power Oblique Incidence HF Ionospheric Modification.  <NOTE>
Report for 25 February 1987-25  February 1988
Title Text
Sales, G. S., Platt, I. G.Author Text
Report ULRF-456/CAR, SCIENTIFIC-1, GL-TR-90-0078, 48 pages; April 1990.
Authors employed:  Lowell University, Massachusetts, Center for
Atmospheric Research; Geophysics Laboratory (AFSC) Hanscom Air Force
Base, Massachusetts
Source Text
accuracy, angle of arrival, angles, antennas, azimuth,
computations, Doppler effect, elevation,
interferometers, ionosphere, ionospheric modification,
measurement, power, preamplifiers,  probes, rations,
real-time, sensitivity, signal to noise ratio, spectra,
transmitters, ray tracing, IONMOD experiment,
NTISDODXA, NTISDODAF
Keyword Text
To successfully perform the proposed ionospheric modification experiment
(IONMOD) it is  necessary to establish the range of the expected changes in
the in the ionosphere, the parameters  that offer the greatest likelihood of
detection of these changes and the systems that can best  carry out the
appropriate measurements to detect them.  The distributed region of the
ionosphere  is modeled as a spherical depletion region of varying depth and
size.  Three dimensional  numerical ray tracing is then used to determine the
expected magnitude and location of the  amplitude and arrival angle
deviations. These calculations indicate rather small changes, of the  order of 3
dB in amplitude and about 0.5 deg in the elevation angle, with even smaller
changes  in the azimuth arrival angle.  This leads to strong requirements for
the measuring system in  terms of antenna design and the signal to noise
that must be achieved.  Consider the basic  concept of a probe system to
make the required amplitude and arrival angle measurements. Such  a
system will be based upon the real time calculation of the Doppler spectrum
of the signal on  each antenna of the system and use the measured phase
difference on each line in the spectrum,  as an interferometer, to determine
the arrival angle and amplitude. The requirements are  determined for the
signal to noise ration that will permit the measurements with sufficient
accuracy.  The results indicate that sufficient measurement sensitivity of the
probe system can  be achieved with a transmitter power of 100 W continuous
and an antenna pre-amplifier (with  a low noise front end) properly designed to






Estimation of the spatial coherence outer scale relevant to long baseline
interferometry and  imaging in optical astronomy
Title Text
Borgnino, J.Author Text
Applied Optics, Vol. 29, No. 13, pages 1863-5; 1 May 1990.  Author
employed: Department  d'Astrophys., Nice University, France.
Source Text
astronomical techniques, atmospheric optics, light,
coherence, light interferometry, picture processing,
optical astronomical imaging, atmosphere, spatial
coherence outer scale, long baseline  interferometry,
Fried's parameter, angle-of-arrival fluctuations
Keyword Text
A technique is proposed allowing estimation of the spatial coherence outer
scale, from  simultaneous measurements of Fried's parameter r/sub 0/ and of
the variance of  angle-of-arrival fluctuations.  This optical parameter must be
differentiated from the  classical geophysical parameter called the outer scale
of turbulence; its knowledge is  important for long baseline interferometry and






Adaptive Polarization Direction Finding MethodsTitle Text
Brown, Brian S.Author Text
1990 Antennas and Propagation Symposium Digest, vol. IV, pp. 1446-1449,
Institute of Electrical and Electronics Engineers, IEEE  Antennas and
Propagation Society, IEEE Catalog No. 90CH2776-3, Library of Congress No.
89-80729, Dallas, Texas, 7-11 May 1990.
Source Text
Keyword Text
Adaptive polarization direction finding (DF) methods have been developed that
can increase the angle of arrival (AOA) accuracy of DF arrays with linearly
polarized antennas.  Electrically small linearly polarized antennas are
attractive antenna candidates for polarization diverse DF systems with little
volume to house antennas.  Unfortunately, such antenna types suffer from
polarization induced AOA errors when used with classical two plane DF
processing methods.  This paper describes a two plane DF processing
method that eliminates the polarization induced AOA errors that limit the
accuracy of fixed polarization DF arrays.  Two polarization problems plaguing
these arrays will first be discussed followed by a method to measure the
polarization of the incident signal.  Methods to increase AOA accuracy based
upon the measured incident polarization will finally be covered.  (Abstract
taken from author's opening paragraphs, proceedings, English language, file






Noise-Subspace-Approached Adaptive Beamformer Using Systolic Array
Based on Givens' Rotation
Title Text
Chang, Shun-hsyung, Huang, Kuang-chih and Chang, Chun-yenAuthor Text
1990 Antennas and Propagation Symposium Digest, vol. IV, pp. 1470-1473,
Institute of Electrical and Electronics Engineers, IEEE  Antennas and
Propagation Society, IEEE Catalog No. 90CH2776-3, Library of Congress No.
89-80729, Dallas, Texas, 7-11 May 1990.
Source Text
Keyword Text
In this paper, we modify the noise-subspace-approached adaptive beamformer
we proposed earlier by introducing the Triangular Systolic Array (TSA).  A set
of TSA's is used to derive the least-squares problem; through this, the need of
computing the least-squares weight vector is eliminated.  This modified
structure is advantageous in that it requires only limited input data to describe
accurately the external environment.  (Authors' abstract, proceedings, English






Bearing Estimation in the Presence of Near-Field SourcesTitle Text
Chen, Yih-min, Lee, Ju-hong and Yeh, Chien-chungAuthor Text
1990 Antennas and Propagation Symposium Digest, vol. IV, pp. 1474-1477,
Institute of Electrical and Electronics Engineers, IEEE  Antennas and
Propagation Society, IEEE Catalog No. 90CH2776-3, Library of Congress No.
89-80729, Dallas, Texas, 7-11 May 1990.
Source Text
Keyword Text
Most high-resolution bearing estimation algorithms were proposed based on
the assumption of far-field source environment.  When this assumption is
violated, i.e.., some sources are in the near-field, these algorithms generally
show unsatisfactory performances.  In this paper, a new algorithm is
proposed to tackle this problem using a uniform linear array.  The observed
signal covariance matrix of near-field sources is equivalently viewed as a
corrupted measurement of the ideal signal covariance matrix of far-field
sources located at the same bearings.  Taking this viewpoint, we reconstruct
a far-field approximation (FFA) covariance matrix from the observed
covariance matrix to reduce the corruptions.  Therefore, existing high-
resolution bearing estimation techniques, e.g., MUSIC, can be directly
applied to estimate the bearings of the near-field sources.  Simulation results
demonstrating the effectiveness of this approach are included.  (Authors'






Bearing estimation in the presence of near-field sources.Title Text
Chen, Yih-Min, Lee, Ju-Hong, Yeh, Chien-ChungAuthor Text
1990 Antennas and Propagation Symposium Digest, Dallas, TX, May 7-11,
1990.  IEEE Antennas & Propagation Society, AP-S International Symposium
(Digest); Published by IEEE  Service  Center, (Cat No, 90CH2776-3), Vol. 4,
pages 1474-1477, 1990, Piscataway, New Jersey.   Authors employed:
Department  of Electrical  Engineering, National  Taiwan University, Taipei,
Taiwan.
Source Text
direction finding systems, antennas, arrays, computer
programming, algorithms,  electromagnetic waves,
propagation, software package music, far field
approximation (FFA), high resolution bearing
estimation algorithms, near field sources
Keyword Text
Most high-resolution bearing estimation algorithms have been based on the
assumption of  a far-field source environment.  When this assumption is
violated, i.e., when some sources  are in the near field, these algorithms
generally show unsatisfactory performance.  An  algorithm to tackle this
problem using a uniform linear array is proposed.  The observed  signal
covariance matrix of near-field sources is equivalently viewed as a corrupted
measurement of the ideal signal covariance matrix of far-field sources located
at the same  bearings.  A far-field approximation (FFA) covariance matrix is
reconstructed from the  observed covariance matrix to reduce the corruptions.
 Therefore, existing high-resolution  bearing estimation techniques (e.g.,
MUSIC) can be directly applied to estimate the  bearings of the near-field







Radon transform for data reduction, line detection and artificial neural
network preprocessing
Title Text
Fitch, J. P.Author Text
Report UCRL-ID-103852, 13 pages; May 1990.  Author employed:  Lawrence
Livermore National Laboratory, California Department of Energy, Washington,
DC.
Source Text
nuclear explosion detection, ships, wave forms,
artificial, intelligence, background noise,  detection,
Fourier transformation, image processing, integral
transformations, mathematical  models, pattern
recognition, radar, seismic events, supercomputers,
EDB/450000, EDB/990200, radon transformation, neural
networks, NTISDE
Keyword Text
Initial investigations indicate that the Radon transform can be utilized to
reduce two-dimensional  image data into substantially smaller feature vectors
for detecting line patterns.  Rather than  traditional spatial-domain texture
analysis type algorithms, we propose the use of crude angle  of arrival







An Efficient Multiple Source Localization Approach: Dynamic
Programming
Title Text
Huang, Yung-dar and Barkat, MouradAuthor Text
1990 Antennas and Propagation Symposium Digest, vol. IV, pp. 1450-1453,
Institute of Electrical and Electronics Engineers, IEEE  Antennas and
Propagation Society, IEEE Catalog No. 90CH2776-3, Library of Congress No.
89-80729, Dallas, Texas, 7-11 May 1990.
Source Text
Keyword Text
The problem of automatically determining the number and directions of arrival
(DOA) of radiating/reflecting sources, by processing the observed data in
sensor arrays,  has received great attention inn the last 30 years.  Different
algorithms using maximum likelihood estimator (MLE), MUSIC, and spatial
smoothing have been considered in the literature.  An alternating projection
algorithm for computing the MLE has been proposed.  However, this algorithm
does not guarantee, in general, that the global optimum can be attained.  In
this paper, we propose a dynamic programming (DP) algorithm based on
Bellman's principle of optimality for computing the MLE.  By this algorithm,
the multidimensional ML maximization problem is transformed into recursively
one-dimensional maximization problem.  The global optimum of the MLE is
guaranteed and obtained by simply maximizing the recursive likelihood
function.  (Abstract taken from authors' introduction, proceedings, English






Effect of spatial averaging on spatial correlation matrices in the presence
of coherent  signals.
Title Text
Linebarger, Darel A., Johnson, Don H.Author Text
IEEE Transactions on Acoustics, Speech and Signal Processing, Vol. 38,
No. 5, pages 880-884, May 1990.  Author employed:  University of Texas at
Dallas, Erik Jonsson School of Engineering & Computer  Science,
Richardson, Texas.
Source Text
signal processing, digital techniques, mathematical
techniques, estimation, spatial averaging, spatial
correlation matrices, coherent signals, array
processing,  direction finding, bearing estimation
Keyword Text
Two types of spatial averaging are considered:  sub-aperture averaging and
redundancy  averaging.  The reduction of coherence due to sub-aperture
averaging is shown to depend  on the separation between the sources:  highly
coherent, closely spaced sources remain  highly coherent after sub-aperture
averaging.  In finite averaging situations, this remaining  high degree of
coherence will prevent adaptive direction-finding methods such as MUSIC  or
EV from resolving the two signals.  In contrast, redundancy averaging greatly
reduces  intersignal coherence regardless of source spacing, but bias may be






IEEE Proceedings of Southeastcom '90 - Technologies Today and
Tomorrow.
Title Text
Liu, Frank; Sun, Weimin; Chen, Mike; Chandler, Charles; Min, XiaoyiAuthor Text
1990 Antennas and Propagation Symposium Digest, Dallas, Texas, May 7-
11, 1990. Sponsored by IEEE Antennas & Propagation Society.  AP-S
International Symposium (Digest); Published by IEEE Service Center,
Piscataway, New Jersey, (IEEE Cat No. 90CH2776-3), Vol. 4, pages 1938-
1939, 1990.  Authors employed:  MM-Wave Technology, Incorporated,
Walnut, California.
Source Text
direction finding systems, design, antennas,
reflectors, electromagnetic waves, polarization,
millimeter waves, transducers, waveguides, broadband
direction finding systems, splash reflectors,
polarization detection
Keyword Text
A novel design for a direction-finding (DF) system covering the frequency
bands from 18  to 110 GHz is presented.  The detectable polarizations of
incoming waves in the specified  frequency range consist of horizontal,
vertical, left slant, right slant, right-hand circular,  and left-hand circular
polarizations.  The detection of the various polarizations is based on  the use
of symmetrical orthogonal mode transducers which are designed to meet full
waveguide bandwidths.  The use of a flat splash reflector makes it possible to






Optimal processing polarization signals for remote sensing.  Theory and
experiment.
Title Text
Logvin, A. I., Kozlov, A. I.Author Text
Polarimetry:  Radar, Infrared, Visible, Ultraviolet and X-Ray, Huntsville,
Alabama, May 15-17, 1990.  SPIE - Proceedings:  The International Society
for Optical Engineering;  Published by International Society for Optical
Engineering,  Vol. 1317, pages 104-115, 1990, Bellingham, Washington.
Authors employed:  Moscow Civil Aviation Engineering Institute, Moscow,
USSR.
Source Text
polarimeters, applications, millimeter waves, remote
sensing, electromagnetic waves,  polarization, radar,
meteorological, image processing, optimal polarimetric
image processing, reflection of radio waves
Keyword Text
Different experiments involving remote sensing of the environment by methods
of active  radiolocation showed that there arises a necessity for optimal
processing of received  reflected signals.  To illustrate this idea we present a
part of experimental results received  in sensing different meteorological
objects by electromagnetic millimeter waves. The  experiments were aimed at
determining statistic characteristics of radio waves reflected  from different
meteorological objects.  At the same time, changes in different polarization
parameters of the reflected electromagnetic waves (EMW) were investigated.
The  geometric parameters of reflected EMW polarization ellipsis, i.e. the
orientation angle of  the EMW polarization plane and 2 elliptic angles, were
chosen as polarization parameters  to be determined.  The following
polarization bases were used:  vertical polarization (VP),  horizontal
polarization (HP), HP-VP, right circle-left circle.  During experiments the laws
of probability density function (PDF) of the reflected signal envelope and their
variations  under changing conditions of radio waves propagation were







Array Processing with Neural Networks for Multiple Emitter Bearing
Estimation
Title Text
Manabe, Takeshi and Fujii, SatoshiAuthor Text
1990 Antennas and Propagation Symposium Digest, vol. IV, pp. 1458-1461,
Institute of Electrical and Electronics Engineers, IEEE  Antennas and
Propagation Society, IEEE Catalog No. 90CH2776-3, Library of Congress No.
89-80729, Dallas, Texas, 7-11 May 1990.
Source Text
Keyword Text
The bearing estimation of multiple arrivals of plane waves by an array of
antennas has been receiving considerable attention in the last two decades.
Various superresolution techniques such as MUSIC which have been
proposed for this problem, are computationally intensive and are not suitable
for real time applications.  Recently, a new approach to the problem using
artificial neural networks has been proposed to alleviate the computational
burden.  However, the main problem of this approach is that much
computational effort goes into pre-computing the massive interconnections  of
the network.  The interconnections therefore should be variable according to
the change of the scenario of incident waves.  This makes the hardware
implementation for real time application difficult.  In this paper, we propose a
new neural-network implementation of the bearing estimation problem in
which the interconnections of the network are predetermined only by the array
configuration irrespective of the scenario of incident waves.  (Abstract taken






Array processing with neural networks for multiple emitter bearing
estimation.
Title Text
Manabe, Takeshi and Fujii, SatoshiAuthor Text
1990 Antennas and Propagation Symposium Digest, Dallas, Texas, May 7-
11, 1990. Sponsored by IEEE Antennas & Propagation Society; AP-S
International Symposium (Digest); Published by  IEEE Service Center, (IEEE
Cat No. 90CH2776-3), Vol. 4, pages 1458-1461, 1990, Piscataway, New
Jersey.  (ISSN 0272-4693)  Authors employed:  ATR Optical & Radio
Communications, Soraku-gun, Kyoto, Japan.
Source Text
multiple emitter bearing estimation, isotropic
antennas, linear arrays
Keyword Text
A novel neural network implementation of the bearing estimation problem in
which the  interconnections of the network are predetermined only by the
array configuration  irrespective of the scenario of incident waves is proposed.
Simulations were carried out  on a digital computer to study the performance
of the proposed neural network.  A  uniform linear array with ten isotropic






Superresolution effects in broadband antenna arrays.Title Text
Nordholm, S., Claesson, I ., Eriksson, P.Author Text
1990 Antennas and Propagation Symposium Digest,Dallas, Texas, May 7-11,
1990. IEEE Antennas & Propagation Society, AP-S International Symposium
(Digest); Published  by  IEEE  Service  Center, (IEEE cat no, 90CH2776-3),
Vol. 4, pages 1462-1465, 1990, Piscataway,  New Jersey. Authors employed:
 University of Lund.
Source Text
antennas, arrays, signal processing, direction finding
systems, electromagnetic waves  propagation, radar,
super-resolution effects, broadband antenna arrays,
adaptive beamformers, Cramer-Rao  bound, direction of
arrival estimation, wideband Griffiths-Jim adaptive
beamformers
Keyword Text
The problem of finding the angular 3-dB beamwidth for a wideband Griffiths-
Jim adaptive  beamformer is discussed.  Approximate analytic expressions
are presented and their  relation to the Cramer-Rao bound (CRB) is
considered.  Results on the CRB in DOA  (director of arrival) estimation for a
sinusoidal signal are extended to narrowband and  broadband signals,
together with simple interpretations of their behavior.  Super-resolution  results
with five-element array for three target signal bandwidths (400-2000, 800-1600,






Superresolution Effects in Broadband Antenna ArraysTitle Text
Nordholm, S., Claesson, I. and Eriksson, P.Author Text
1990 Antennas and Propagation Symposium Digest, vol. IV, pp. 1462-1465,
Institute of Electrical and Electronics Engineers, IEEE  Antennas and
Propagation Society, IEEE Catalog No. 90CH2776-3, Library of Congress No.
89-80729, Dallas, Texas, 7-11 May 1990.
Source Text
Keyword Text
This paper treats the problem of finding the angular 3 dB beamwidth for a
wideband Griffiths-Jim adaptive beamformer.  Approximate analytic
expressions are presented and their relation to the Cramer-Rao Bound is






A LMS and RLS Look Ahead Adaptive Array for Spread Spectrum
Signals
Title Text
Petroit, Robert G. and Ucci, Donald R.Author Text
1990 Antennas and Propagation Symposium Digest, vol. IV, pp. 1442-1445,
Institute of Electrical and Electronics Engineers, IEEE  Antennas and
Propagation Society, IEEE Catalog No. 90CH2776-3, Library of Congress No.
89-80729, Dallas, Texas, 7-11 May 1990.
Source Text
Keyword Text
We examine the output Signal-to-Interference-plus-Noise Ratio (SINR)
performance of an adaptive array in Frequency Hopped (FH) environment.  The
combined effect of the array's interference nulling ability and the interference
protection of FH signals results in a more robust interference rejection
communication system; however, frequency hopping degrades the output
SINR and thus increases the bit error probability.  We introduce a new Look-
Ahead system that minimizes this variation in the output SINR.  We consider
the Least Mean Square (LMS) algorithm and the Recursive Least Squares
(RLS) algorithm.  Our objective is to compare the performance of the Look-
Ahead adaptive system operating under the control of these algorithms in a
frequency hopping environment.  Section II of the paper discusses the
structure and the basic operation of the Look-Ahead adaptive system.
Section III contains the results and conclusions of the computer simulations.
(Abstract taken from authors' introduction, proceedings, English language, file








Electronics World + Wireless World, Vol. 96, No. 1651, pages 408-11 ; May
1990.
Source Text
atmospheric electromagnetic wave propagation,
atmospherics, lightning, radio direction-finding,
atmospheric techniques, VLF, horizontally polarized
signals, lightning location,  vertically polarized
signals, Electricity Council's, monitoring equipment,
Earth/ionosphere waveguide cutoff, lightning flashes,
automatic direction finding, 10.  kHz, 1 kHz
Keyword Text
The Electricity Council's monitoring equipment, described here, uses the
Earth/ionosphere  waveguide cutoff to separate signals from horizontally and
vertically polarized lightning  flashes. Work has been started on an automatic
direction finding (DF) system operating  at a frequency of 10kHz and
bandwidth of lkHz. This frequency was chosen largely for  historical reasons,
the British Meteorological Office having had a manually operated  cathode-ray











National Academies of Science and Engineering, National Research Council
of the United States, 1990 Radio Science Meeting, Program and Abstracts,
p. 324, sponsored by The United States National Committee for URSI, Dallas,
Texas, 6-11 May 1990.
Source Text
Keyword Text
Coherent multipath signals can be resolved by a spatial smoothing
superresolution technique (T. J. Shan, M. Wax and T. Kailath, "On spatial
smoothing for direction-of-arrival estimation of coherent signals," IEEE ASSP-
33, Aug. 1985).  The spatial smoothing technique does not, however, steer
beams that cancel the interfering multipath.  This paper describes a new
multiple array technique that resolves multiple coherent signals by adaptively
weighting the array voltages and polarization responses as the direction
vectors are steered.  These weights are adjusted to maximize the correlation
between the steering vector and the weighted signal vectors.  A maximum is
observed when the steering vector is pointed towards the direct path.  At this
maximum, the array is steered toward the direct signal and nulls are directed
at the multipath.  This adaptive technique is capable of reducing HF signal
distortion created when HF signals travel through the ionosphere over several
paths that introduce polarization shifts and time delays.  Computer
simulations are used to show adapted pattern resolution properties and the
reduction in signal distortion achieved by multipath cancellation.  (Author's






Near field monitoring system for the DSB D-VORTitle Text
Tanaka, S., Nihei, S., Nagaoka, M.Author Text
Electronics and Communications in Japan, Part 1 (Communications), Vol. 73,
No. 5, pages 73-80; May 1990.  Authors employed:  Electronic Navigation
Research Institute, Ministry of Transport, Mitaka, Japan.
Source Text
Doppler effect, radio direction-finding, radio
navigation, near field monitoring system, DSB-Doppler,
carrier-phase compensation, navigation assistance
facility, VHF omnidirectional radio range, circuit
configuration, short receiving distance
Keyword Text
The authors describe a method in which the DSB-type Doppler VOR (VHF
omnidirectional radio  range) can be monitored even if the receiving distance
is short.  The circuit configuration is  complicated in the method in which the
phase of the carrier being received is forced to follow the  phase change of the
side band signal.  Instead, they propose a method for simplifying the circuit
configuration by replacing the carrier wave with a new carrier with an
appropriate fixed phase,  and an experiment is carried out.  It is found that the
distortion is reduced significantly and a VOR  direction characteristic close to











1990 Antennas and Propagation Symposium Digest, vol. IV, pp. 1466-1469,
Institute of Electrical and Electronics Engineers, IEEE  Antennas and
Propagation Society, IEEE Catalog No. 90CH2776-3, Library of Congress No.
89-80729, Dallas, Texas, 7-11 May 1990.
Source Text
Keyword Text
Non-point sources are utilized to be the beamforming source for distorted
phased array antennas.  Since adaptive phase compensation is a non-linear
optimization problem, an approximate solution is found to solve it.  Thus the
adaptive active array beamforming problem is converted to be the mostly
known adaptive array beamforming problem.  (Author's abstract, proceedings,










1990 IEEE International Symposium on Circuits and Systems, Part 2 (of 4),
New Orleans, Los Angeles, May 1-3, 1990.  IEEE Circuits & Systems
Society. IEEE Proceedings:  International Symposium on Circuits and
Systems; Published by IEEE Service Center, (IEEE Cat No 90CH2868-8),
Vol. 2, pages 1533-1536, 1990, Piscataway, New Jersey.  Author employed:
Department of Electrical  Engineering, East China Institute of Technology,
Nanjing, China.
Source Text
direction finding systems, noise, spurious signal,
radar interference, clutter, antennas, directive
arrays, Systems Science and Cybernetics, adaptive
systems, direction of arrival estimation, unknown noise
fields, multiple source location, plane  waves, array
processing algorithms
Keyword Text
A solution is presented to the general multiple-source location problem with
the sources  being either incoherent, partially coherent, or coherent
narrowband plane waves  contaminated by unknown noise at the sensor
terminal.  The method provides the required  source azimuth-elevation angle
estimates, and the array's geometry is diversified.   Comments are given on







Direction-of-arrival estimation for narrow band coherent and incoherent
sources in the  presence of unknown noise fields
Title Text
Wang, FengzhenAuthor Text
Conference:  1990 International Radar Conference, Arlington, Virginia, May 7-
10, 1990.  Conference Record published by IEEE, New York, NY, (A91-25401
09-32), pages 102-105, 1990. Author's Association: East China Institute of
Technology, Nanjing, People's Republic of China.
Source Text
direction finding, plane waves, signal to noise ratios,
white noise, algorithms, antenna  arrays, covariance,
eigenvectors, matrices (mathematics), sensor
Keyword Text
A solution is presented to the general multiple source location problem in
which the  sources are incoherent, partially coherent, or coherent narrowband
plane waves  contaminated by unknown noise at the sensor terminal.  The
method provides the required  source azimuth and elevation angle estimates,
and the array's geometry is diversified.  The  method is based on computing
the difference of the sub-array covariances, thus subtracting  the unknown
noise covariance and leaving only the difference matrix of the signal
covariances with respect to two sub-arrays.  Arranging the main array
appropriately could  compensate for the deficiency of rank of covariance due






Relation between the DOA matrix method and the ESPRIT method.Title Text
Yin, Qin-Ye; Newcomb, Robert W.; Munjal, Sunita; Zou, Li-HeAuthor Text
IEEE-1990 International Symposium on Circuits and Systems, Part 2 (of 4),
New Orleans, Los Angeles, May 1-3, 1990.  Sponsored IEEE Circuits &
Systems Society; IEEE Proceedings:  International Symposium on Circuits
and Systems; Published by IEEE Service Center, (IEEE Cat No 90CH2868-
8), Vol. 2, pages 1561-1564, 1990, Piscataway, New Jersey.  (ISSN 0271-
4310)  Authors employed:  Electrical Engineering Department, University of
Maryland, College Park, Maryland.
Source Text
signal processing, digital techniques, mathematical
techniques, Eigenvalues and  Eigenfunctions, direction
finding systems, noise,  spurious signal, acoustic
signal  processing, direction of arrival matrix method,
multiple narrowband sources, noisy sensor array data,
ESPRIT method
Keyword Text
A new 2-D eigenstructure approach called the direction-of-arrival (DOA) matrix
method  and the ESPRIT method both deal with the estimation of the DOA for
multiple narrowband  sources.  Unlike the ESPRIT method, the former
estimates the 2-D directions from both  nonzero eigenvalues and
corresponding eigenvectors of a DOA matrix.  The relation  between them is
theoretically analyzed.  It is shown that the ESPRIT method can be  regarded
as a special case of the DOA matrix method and that the DOA matrix method






Direction Finding of Narrowband Autoregressive Sources by Antenna
Arrays
Title Text
Ziskind, Ilan and Bar-ness, YeheskelAuthor Text
1990 Antennas and Propagation Symposium Digest, vol. IV, pp. 1454-1457,
Institute of Electrical and Electronics Engineers, IEEE  Antennas and
Propagation Society, IEEE Catalog No. 90CH2776-3, Library of Congress No.
89-80729, Dallas, Texas, 7-11 May 1990.
Source Text
Keyword Text
Unique localization of multiple sources by antenna arrays requires that the
number of sensors be greater than the number of sources.  When additional
information is given this is no longer true.  In this paper, we assume that the
signal's structure is of autoregressive (AR) type.  We present a localization
procedure which consists of two stages; in the first one of the coefficients of
the AR signals are estimated, and in the second the directions of arrival are
estimated.  Simulation results demonstrate the performance of the algorithm
under different scenarios.  (Authors' abstract, proceedings, English language,






Characteristics of a two-channel angle-measuring optoelectronic system
with symmetrical input
Title Text
Zolotarev, A. I.Author Text
Optiko-Mekhanicheskaya Promyshlennost, Vol. 57, No. 5, pages 61-3.
Translation:  Soviet Journal of Optical Technology, Vol. 57, No. 5, pages 318-
20; May 1990.
Source Text
angular measurement, optoelectronic devices, photo
detectors, two-channel angle-measuring optoelectronic
system, symmetrical input, numerical  analysis,
differentially connected input channels, direction-
finding functions, measurement  linearity range,
discrimination curve, conversion trans-conductance,
signal detection, initial shift  angle
Keyword Text
Presents the results of a numerical analysis of the characteristics of an angle-
measuring  optoelectronic system, containing two differentially connected
input channels with direction-finding  functions z/sub 1,2/ ( alpha )=cos/sup 2/
alpha,  making it possible to establish the optimum  relationships between
the measurement linearity range, the degree of linearity of the discrimination
curve, the conversion trans-conductance, the degree of signal detection, and






The Error Probability of Estimating the Number of Two Closely Located
Sources
Title Text
Bar-ness, Yeheskel and Lee, Byuny-seabAuthor Text
IEEE Proceedings, paper no. CH2831-6/90/0000-1147, June 1990.Source Text
Keyword Text
In array processing problem, especially in direction finding using eigenspace
methods, the knowledge of the actual number of sources impinging on the
array is crucial.   The minimum description length (MDL) was suggested as a
method for estimating the number of these sources.  The probability of error
on such an estimation is a logarithmic function of the system parameters.
Applying Tayler series approximation to this logarithmic function, one can
present the probability of an estimation error as an er f function and hence
could be calculated numerically.  In this paper, we study the validity of such
approximations, particularly for the case of two sources close to each other.
We show that these approximations are very sensitive not only to the number
of sensors but also to signal-to-noise ratio (SNR).  In fact, these
approximations are satisfactory only at very low SNR and for sources very
close to each other, a situation which is unlikely to occur in practice.  Also,
we show that these approximations lead to results which are increasingly
optimistic if either the SNR or the angle of separation between the signal is






Omega compass applicationsTitle Text
Birch, I. D., Kemp, J. F.Author Text
Navigation.  Journal of the Institute of Navigation, Vol. 37, No. 2, pages 197-
204; Summer 1990.  Authors employed:  Royal Aerospace Established,
Farnborough, UK.
Source Text
angular measurement, compasses, position measurement,
radio direction-finding, tracking  systems,
feasibility, directional information, VLF signals, gyro-
magnetic compass, tracking, position  fixing
capability, Omega receiver
Keyword Text
The primary use of Omega signals is to extract phase information as a means
of fixing an  observer's position.  This paper considers the feasibility and
potential applications of extracting  directional information from Omega or
other VLF signals.  This directional information could be  used in a gyro-
magnetic compass as an alternative to the magnetic input.  It could also be
used to  assist the tracking and thus improve the position fixing capability of






Calibrating magnetic frame antennas of large geometric dimensionsTitle Text
Galakhov, A. A., Fedorenko, Yu. V.Author Text
Izmeritel `naya Tekhnika, Vol. 33, No. 6, pages 48-9.  Translation:
Measurement Techniques, Vol. 33, No. 6, pages 617-17; June 1990.
Source Text
antennas, calibration, field strength measurement,
radio direction-finding, calibration, radiowave
propagation, magnetic frame antennas, absolute
characteristics,  electromagnetic field, VLF, radio
direction-finding, radiowave generation, input
transducer, field  intensity meters, calibration,
transfer characteristic, 3 to 10l. kHz
Keyword Text
The absolute characteristics of the electromagnetic field of the very low
frequency (VLF) band (3-10  kHz) must be determined for the solution of radio
direction-finding problems of sources and for the  study of radiowave
generation and propagation.  To do this it is necessary to calibrate magnetic
frame  antennas that are the input transducer of the field intensity meters.  A
method is known for calibration  of frame antennas which is that the frame
antenna is placed in a homogeneous magnetic field of  known intensity, the
voltage is measured at the output of the field intensity meter and the antenna
transfer characteristic is found from the measurement results.  A method is
proposed which permits  sufficiently simple measurement of the transfer
characteristic of a field intensity meter with input  transducer in the form of a







Single Station Location HF Direction FindingTitle Text
Groller, R.Author Text
Journal of Electronic Defense, Vol. 13, No. 6, pages 58-63, 83; June 1990.
Author employed:  Andrew Government Systems, Garland, Texas.
Source Text
electromagnetic wave reflection, ionospheric
electromagnetic wave propagation, military systems,
radio direction-finding, ionospheric reflection, Single
Station Location, High Frequency Direction Finding,
error  reduction, site selection, tactical
considerations
Keyword Text
Ionospheric reflection is the fundamental key to understanding the Single
Station Location  High Frequency Direction Finding process. This explanation







On the system of Aureol-3 satellite direction finding for ionospheric and
magnetospheric ELF  waves
Title Text
Hayakawa, M., Lefeuvre, F., Rauch, J. L.Author Text
Transactions of the Institute of Electronics, Information and Communication
Engineers E, Vol. E73, No. 6, pages 942-51; June 1990.  Authors employed:
Research Institute of Atmosphere, Nagoya University, Japan.
Source Text
artificial satellites, ionospheric electromagnetic wave
propagation, magneto spheric electromagnetic  wave
propagation, ionospheric ELF waves, magneto spheric ELF
waves, field components, ionospheric Aureol-3
satellite, direction finding, proton gyrofrequency,
modes of propagation, wave analysis system,  10 Hz to
1.5 kHz, 408 to 2012 km
Keyword Text
The simultaneous measurement of five field components (three magnetic and
two electric  components) was carried out on board the ionospheric Aureol-3
satellite in a frequency range from  10 Hz to 1.5 kHz.  A systematic signal
processing of direction finding for ionospheric and  magneto spheric ELF
emissions at eight selected frequencies is developed mainly based on the
likelihood concept.  The purpose of this paper is to present the detailed
description of those  systematic direction finding measurements at
frequencies above and below the proton  gyrofrequency, but more emphasis is
placed on the latter frequency range where two possible  modes of
propagation may coexist.  This kind of systematic analyses will be of great






Comparison of the fixing accuracy of single-station locators and
triangulation systems  assuming ideal shortwave propagation in the
ionosphere
Title Text
Horing, H. C.Author Text
IEE Proceedings F- Radar and Signal Processing, Vol. 137, No. 3, pages 173-
6; June 1990.  Author employed:  Rohde & Schwarz GmbH, Munchen, West
Germany.
Source Text
ionospheric electromagnetic wave propagation, radiowave
 propagation, radio direction-finding, fixing accuracy,
single-station locators, triangulation, shortwave
propagation, ionosphere, fixing errors, single-hop wave
propagation, azimuth,  elevation, virtual height, RMS
error, error ellipse
Keyword Text
Single-station locator fixing errors are calculated from a formula derived in the
paper and  compared with analogous errors arising in horizontal triangulation
systems.  It is assumed  that single-hop wave propagation takes place and
that the errors in the azimuth, elevation  and virtual height of reflection are
unbiased, normally distributed, mutually independent  and small.  The RMS
error, which can be derived from the error ellipse, is used for errors
comparison.  If all the angular errors have the same standard deviation and if
the height  error is negligible, SSLs are superior at long ranges unless a very
long triangulation  baseline is available. Empirical fixing-error data, obtained







Development of a location system for TV ghost sources and its
serviceability
Title Text
Miyazawa, H., Itoh, H.Author Text
Electronics and Communications in Japan, Part 1 (Communications), Vol. 73,
No. 6, pages 109-17; June 1990.  Authors employed:  Reception Engineering
& Service Division, Gen. Adm. of Audience Services, NHK, Tokyo, Japan.
Source Text
electric variables measurement, television
broadcasting, television interference, incident wave
reflection, VHF band, UHF band, computerized
instrumentation, reflected wave,  location system, TV
ghost sources, serviceability, reception interference,
ghost interference,  building, electromagnetic
interference, television broadcasting, PDUR measurement
system,  ghost wave, power consumption, direction-
finding accuracy, measurement site, measurement
accuracy
Keyword Text
A practical system was developed which locates the origin of reception
interference (the so-called  ghost interference) by the reflection of a wave
incident on a building which is a major factor for  electromagnetic interference
in television broadcasting.  A system of locating the ghost sources was
developed.  In this system, a small computer is combined with the PDUR
measurement system for  measurement and analysis of the ghost wave.  As
a result, the portability is increased to be useful  at the location of the
electromagnetic interference by means of size reduction and reduced power
consumption.  From the examples of measurement of actual ghost
interference and the  direction-finding accuracy at the measurement site, the
measurement accuracy was studied for the  reflection location of the ghost
wave in the VHF and UHF broadcasting bands so that the  serviceability of






EPLRS: accurate, integrated and secure C/sup 2/ linkTitle Text
Rawles, J. W.Author Text
Defense Electronics, Vol. 22, No. 6, pages 61-8; June 1990.Source Text
command and control systems, military systems, radio
direction-finding, radio navigation, US Army, US Navy,
secure C/sup 2/ link, position location reporting
system, automated  location data, enhanced PLRS, EPLRS,
data communications, basic user units, joint  tactical
information distribution system, JTIDS, terminals,
Marine Corps, Air Force
Keyword Text
The position location reporting system (PLRS) provides automated location
data accurate  to within 10 to 15 meters, along with many other integrated
features and capabilities.  The  Army will use an upgraded version of the
system called enhanced PLRS (EPLRS), while  the Marines will use the
basic PLRS model. EPLRS has an expanded data communications
capability. Both basic user units (BUUs) for PLRS and EPLRS user units
(EPUUs) can  be carried on a standard backpack frame. Using mounting kits,
they can also be carried  in air or ground vehicles. EPLRS combines the
basic functions of PLRS with some of  those of the joint tactical information
distribution system (JTIDS) Many units equipped  with EPLRS will also be
equipped JTIDS terminals. With JTIDS capability, Army and  Marine Corps
ground maneuver units can coordinate with Army, Navy, Air Force or  Marine






Talking stars and talking cars (satellites and cellular phones)Title Text
Rothblatt, M.Author Text
Satellite Communications, Vol. 14, No. 6, pages 12-20; June 1990.Source Text
cellular radio, digital radio systems, radio direction-
finding, radio networks,  radio navigation, satellite
relay systems, wide-area mobile telephone service,
mobile satellites, cellular phones, cellular auxiliary
service, automatic vehicle location, pay-per-listen
digital satellite radio, satellite-cellular  CB service
Keyword Text
Though mobile satellites and cellular phones have developed along separate
paths, the  1990s may see a converging of these two technologies in a variety
of areas.  Wide-area  mobile telephone service, cellular auxiliary service,
automatic vehicle location (AVL)  service, pay-per-listen digital satellite radio
and satellite-cellular CB service all may be  applications in which satellite and






Burlington: toward a rolling warehouse (mobile fleet communications)Title Text
Russell, T. D.Author Text
Satellite Communications, Vol. 14, No. 6, pages 23-5; June 1990.  Author
employed:  Burlington Motor Carriers Inc., Fort Worth, Texas.
Source Text
data communication systems, electronic data
interchange, mobile radio systems, radio direction-
finding, satellite relay systems, telecommunications
computing, EDI, STARnet, mobile satellite service,
shipment traffic analysis resources network,  mobile
fleet communications, rolling warehouse, Burlington
Motor Carriers, mobile data  communications,
driver/driver manager communications process
Keyword Text
Mobile data communications technology represents a revolution in the
transportation  industry.  Burlington Motor Carriers has taken a $10 million
first step in implementing  mobile data communications via satellite to
streamline the driver/driver manager  communications process and provide






Determination of directions toward sources of correlated signals using
adaptive antenna  arrays
Title Text
Savinov, I. V., Serebriakov, G. V.Author Text
Radiofizika, Vol. 33, pages 719-725, June 1990.  (ISSN 0021-3462)  Authors
employed:  Gor'kovskii Gosudarstvennyi Universitet, Gorki, USSR
Source Text
adaptive filters, antenna arrays, direction finding,
signal processing, analytic functions,  correlation
coefficients, smoothing
Keyword Text
Analytical estimates of the resolution of adaptive arrays with constraints are
obtained in  the case of two correlated signals.  It is shown that the resolution
characteristics depend  significantly on the modules and phase of the
correlation coefficient.  It is shown that, in  the case of strongly correlated
signals, the application of the spatial-smoothing method  leads to an increase






Radio direction-finding via Telecom networkTitle Text
Schiffhauer, N.Author Text
Funkschau, Vol. No. 14, pages 66-9; 29 June 1990.Source Text
antenna arrays, dipole antennas, directive antennas,
radio direction-finding, radio networks,  radio
communication, MF, Germany, MF, radio direction-finding
network, Telekom, radio transmitters, Adcock aerial
array, dipoles, automatic system, receiver, displays,
precision, 1 MHZ, 8 MHZ, 30 MHZ
Keyword Text
After a long preparation, an up-to-date, highly automated radio direction-
finding network has been  created by the German Telekom to survey over 2
million radio transmitters.  A map shows the net,  linking 15 cities, to monitor
space and terrestrial radio communications, some of them  remote-controlled.
 The installation in Itzehoe, north of Bremen, is singled out for a more detailed
 description of the Adcock aerial array, having 8 (or 16) dipoles placed in a
circle of 10 m (or 40  m) diameter to operate on 1, 8 and 30 MHZ ranges.  The
automatic system has been developed by  the specialist firm C. Plath,
Hamburg, who have also designed the synthesizer-based SFP 5200  receiver.
 Two typical displays with superimposed map references demonstrate the






Solving the tag assignment problem for neural networks with simulated
assemblies of  mini-columns.
Title Text
Strong, Gary W.Author Text
1990 International Joint Conference on Neural Networks - IJCNN 90, Part 3 (of
3), San Diego, California, June 17-21, 1990. IEEE Neural Networks Council,
International Neural Network Society, IJCNN.  International Joint Conference
on Neural Networks 90 International  Joint Conference Neural, Networks
IJCNN 90. Published by IEEE Service Center, (IEEE Cat No 90CH2879-5)
pages 499-504, 1990, Piscataway, New Jersey,
Source Text
signal interference, suppression, acoustic surface wave
devices, direction finding  systems, aerospace
applications, signal processing, biomedical
engineering, computer  simulation, analog signal
processing, broadband anti-jam protection, saw devices,
delay difference  device, cochannel interference
reduction, fovea
Keyword Text
A computer simulation of cell assemblies in which groups of mini-columns
behave as  discrete representations was developed.  A neurally plausible
model which simulates both  the parallel processes that may give rise to
illusory conjunctions and the serial processes  that may solve the tag-
assignment problem in normal perception has been constructed.   Each
simulated mini-column is a local population of neuronal elements that share
intra columnar activity and have similar intercolumnar connections.  The
model for the  neuronal elements is a simplification of the Hodgkin-Huxley
model.  A Hebbian learning  rule models the development of LTP-type
connection strength between pairs of  mini-columns that are simultaneously
active.  A simulated fovea moves over a  two-dimensional stimulus space in
saccade like steps, with direction and extent determined  by competitive
integration of location detectors for off-fovea stimuli.  One partition of  model
mini-columns extracts pooled features from the fovea (in a fashion similar to
the  ventral pathway of the primate cortex), and another partition provides
attentional tags by  detecting the locations of off-fovea stimuli (in a fashion
similar to the dorsal pathway).   The resulting model simulates the process of
tag assignment by the synchronization of  activity in location mini-columns






Aircraft hybrid navigation systemTitle Text
Suzuki, T., Konishi, T.Author Text
Navigation, Vol. No. 104, pages 35-40; June 1990.Source Text
aircraft instrumentation, inertial navigation, radio
direction-finding, radio navigation, satellite  relay
systems, aircraft hybrid navigation system, flight
test, inertial navigation system, global positioning
system, GPS
Keyword Text
The authors describe the characteristics of an aircraft hybrid navigation
system, and an example  of the flight test on the hybrid navigation system
with a combination of the inertial navigation  system (INS) and the global
positioning system (GPS) which will be fully operational in the 1990s.   The
aircraft hybrid navigation system has functions of providing information on 3D







Development of Low PIM, Zero CTE Mesh for Deployable
Communications Antennas
Title Text
Wade, William D.Author Text
IEEE Proceedings, paper no. CH2831-6/90/0000-1175, June 1990.Source Text
Keyword Text
Deployable mesh type reflectors for space antenna applications require a
surface mesh material that is flexible, lightweight, durable, and dimensionally
stable with a predictable mechanical and electrical properties.  It must be
capable of surviving the space environments for an operating life beyond 10
years.  Communication antennas also have the added requirement of low
passive intermodulation (PIM) product generation.  This paper describes the
development of a composite mesh of Kevlar and beryllium copper that will
accommodate all mesh requirements.  (Author's abstract, formal literature,






On spatial filtering for angle-of-arrival estimation in a scattering
environment by  eigendecomposition-based methods
Title Text
Zhou, C., Haber, F., Shi, Q.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 38, No. 6, pages 931-
4; June 1990.  Authors employed:  Department of Electrical Engineering,
Pennsylvania University, Philadelphia, Pennsylvania.
Source Text
antenna arrays, band-pass filters, electromagnetic wave
scattering, filtering and prediction theory,
interference suppression, signal processing, spatial
filters, interference suppression, array processing,
electromagnetic scattering,  angle-of-arrival
estimation, scattering environment, high resolution
performance, linear array, spatially  distributed
coherent interference, bandpass filters, spatial
frequency domain, eigendecomposition  methods, spatial
filtering preprocessor, infinite circular cylinder,
discrete prolate spheroidal  sequences, MUSIC algorithm
Keyword Text
A method of spatial filtering is proposed as a preprocessor to restore the high
resolution  performance of eigendecomposition-based methods when used
with a linear array for  angle-of-arrival (AOA) estimation in the presence of
spatially distributed coherent interference  (SDCI).  Applying the conventional
bandpass filters used in the spatial frequency domain, the  spatial filtering
method effectively suppresses the unwanted coherence interference outside a
 specified frequency region.  Therefore, the success of the method hinges on
the assumption that  direct arrival and its coherent interference are well
separated in spatial frequency (in angle).   Under this assumption, the
eigendecomposition methods with a spatial filtering preprocessor can  give
accurate AOA estimates of direct arrivals in spite of the presence of SDCI.
Simulation results  are shown for the case of scattering from an infinite
circular cylinder, using discrete prolate  spheroidal sequences as the
optimum band-pass preprocessing filters, and a uniformly spaced linear  array






Localization Performance with Synthesized Directional Audio.  <NOTE>
Interim Report January-September 1989
Title Text
Agnew, J. R., German, V., Calhoun, G. L., Ericson, M. A.Author Text
Interim Report:  Report  AAMRL-TR-90-025, 72 pages; July 1990.  Authors
employed:  Harry G. Armstrong Aerospace Medical Research Laboratory,
Wright-Patterson Air Force Base, Ohio.
Source Text
acoustic signals, angles, azimuth, earphones,
elevation, estimates, head (anatomy), motion,
prototypes, response, stimuli, targets ,direction
finding, NTISDODXA
Keyword Text
This report summarizes three studies designed to measure and compare the
ability of subjects  to localize sounds in azimuth, via headphones, generated
by two prototype auditory localization  cue synthesizer.  In the first study,
performance differences were found between the two  synthesizers in certain
areas of the azimuth plane. Additionally, the design of a synthesizer (e.g.,
resolution and interpolating between head-related transfer functions (HRTFs)
can impact the  perceived direction of the acoustic signals. Previous research
with directional audio suggests that  the verticality of 3-D auditory displays
could be optimized if individualized HRTFs are  employed to synthesize the
virtual sound sources, particularly in elevation.  However, data from  this
experiment suggest that this design requirement can be relaxed, especially if
only azimuth  information is to be conveyed by the localization synthesizer. In
the second study, two response  methods for measuring localization
performance were evaluated.  No performance differences  were found when
subjects either verbally reported angular estimates or pointed to a circle to
indicate the perceived direction of the target stimuli. In the third study,
performance was  impacted by manipulating the bandwidth of the acoustic






Foxhunt radio direction finderTitle Text
Bohrer, P.Author Text
73 Amateur Radio, Vol. No. 358, pages 9-11; July 1990.  Author employed:
WISH-TV Channel 8, Indianapolis, IN.
Source Text
antenna phased arrays, detector circuits, dipole
antennas, mobile antennas, radio  direction-finding,
quarter-wave antennas, phased array, phase detector
circuit, radio direction finder,   half-wave antennas,
signal strength, multipath problems
Keyword Text
Many DFers in the Indianapolis area have built and used the unit described.
The circuit  processes information from two quarter- or half-wave antennas,
and gives right or left  indications of which way to turn the antenna or vehicle.
This type of DF is not affected  by signal strength and as such will allow






A general signal sub-space estimating approach for high resolution of
narrow-band coherent and  incoherent sources
Title Text
Gao, Shiwei and Bao, ZhengAuthor Text
Acta Electronica Sinica, Vol. 18, No. 4, pages 42-8; July 1990.  (ISSN 0372-
2112)  Authors employed:  Xidian University, Xi`an, China.
Source Text
antenna arrays, signal processing, narrowband sources,
signal sub-space estimating approach, high resolution,
incoherent sources, angle of arrival estimation,
coherent signal sources, receiving antenna, uniform
linear array,  array measurements, orthogonal project
matrix, spatial smoothing technique
Keyword Text
The authors deal with the problem of high-resolution angle of arrival estimation
in the presence  of coherent signal sources.  The receiving antenna is
restricted to a uniform linear array of sensors.   Special attention is paid to
the estimation of signal sub-space by the array measurements.  A general
procedure is developed that, firstly, estimates the vector (s) of the signal sub-
space in N (the  number of the array elements) dimensional vector space C,
and secondly, estimates the orthogonal  project matrix of a signal sub-space
in a lower dimensional space C, where M is less than N  (M<N).  It has been
shown that the well known spatial smoothing technique can be considered
as a special case of the new approach.  Simulation results are presented to






Looking over the HorizonTitle Text
Headrick, James M.Author Text
IEEE Spectrum, July 1990.Source Text
Keyword Text
Advances in signal processing have made HF radar an operational reality.
Like so many other technical ideas, over-the-horizon radar had to wait for the
digital era before it could begin to reach its full potential.  For about 30 years,
this conceptually simple--yet  practically very complex--technology was in the
research phase, kept alive  solely by the desire of a country's military forces
to provide the best possible defense of its shores, and also to peek as far as
it could beyond the  borders of its adversaries.  More recently, however,
thanks to the processing power of modern computers and more especially
digital signal processing (DSP) chips, over-the-horizon (OTH) radar has
become an operational reality.  Both the U.S. Navy and the  U.S. Air Force
have working units in place, with construction proceeding on others.
Research and development in the technology is also being pursued in the
United Kingdom, Canada, France, Australia, the USSR, and China.  and just
as international tensions seem to be thawing, possibly reducing the need for
defense systems, other applications for OTH radar have come to the fore,
most notably the interdiction of drug traffickers and the monitoring of wind
patterns over vast stretches of the ocean.  Basically, OTH radar is able to see
beyond the horizon because it uses the ionosphere to refract its waves back
to earth.  Where conventional microwave radar frequencies of 200-40,000
megahertz propagate right through the ionosphere, the lower frequencies used
in OTH radar (3-30 MHZ) interact with it in ways that can be exploited to
provide radar coverage at distances of  500-2,000 nautical miles (about 100-
3500 kilometers).  Of course, as with most technical developments, there are
penalties associated with the use of  the long wavelengths (10 to 100 meters)
of the high frequency (HF)f band.  Antennas must be very large, 1000 meters
or more in length.  Spatial resolution is relatively coarse--on the order of tens
of kilometers--compared to tens of meters for microwave radar.  and the
frequency band is densely occupied by a host  of other services, such  as
short-wave radio.  In addition, because OTH radar effectively looks down on its
 targets from the ionosphere, a large-amplitude Back scatter echo from the
earth (clutter) is produced at the same range as that of the desired targets.
Also, because of the constantly changing nature of the ionosphere, the radar
operating frequency and waveform must be constantly adapted.  On the other
hand, some of these penalties have advantages hidden within them.  The
ocean Back scatter is from water gravity waves with dimensions comparable
Abstract Text
to those of the radar waves.  Hence those water waves can be visualized and
studied to provide a sea and surface-wind diagnostic.  Similarly, ships and
large aircraft have dimensions that fall into the resonant scattering region.
Since those craft are moving, their returns can be detected by measuring the
frequency deviation (Doppler shift) they cause in the reflected wave.  It is also
possible that OTH radar may prove to be valuable for detecting stealth aircraft,
which   were designed to have very small radar cross sections as seen by
conventional microwave upward-looking radar.  Many radar cross-section
reduction techniques are, at least coarsely, frequency dependent.  Methods
that defeat microwave radar may not be effective at HF.  At HF, aircraft  radar
cross section is much  more dependent on gross target dimensions than on
detail in shape.  (Abstract taken from author's introductory paragraphs, formal





Statistical parameters of interference above a randomly rough interfaceTitle Text
Kostenko, N. L., Fuks, I. M.Author Text
Radioelektronika, Vol. 33, pages 20-25, July 1990. (ISSN 0021-3470)Source Text
channels (data transmission), electromagnetic
interference, interfaces, random noise, statistical
analysis, troposphere, wave diffraction,
electromagnetic noise, energy spectra,  error analysis,
radio waves, surface properties
Keyword Text
The statistical theory of diffraction is used to investigate the characteristics of
interference  arising in a tropospheric channel because of clutter due to the
underlying surface.   Systematic errors in the measurement of the signal
parameters, the energy spectra, and the  variances of the fluctuations of
parameter values with respect to the mean values are  determined.  An
analysis is made of the spectrum of the direction-finding fluctuations of  a





July - AugustMonth Text
MF radar interferometer measurements of meteor trail motionsTitle Text
Meek, C. E., Manson, A. H.Author Text
Radio Science, Vol. 25, No. 4, pages 649-55; July - August 1990.  Authors
employed:  Institute of Space & Atmospheric Studies, Saskatchewan
University, Saskatoon, Sask., Canada.
Source Text
meteors, radar applications, thermosphere, wind,
thermosphere, arrival angle, UHF, AD 1987 12 07 to 1988
01 11, MF radar interferometer  measurements, meteor
trail motions, Doppler velocity, Saskatoon, winds,
2.219 MHZ, 100 to  109 km
Keyword Text
Angle of arrival and Doppler velocity of meteor trails are measured at
Saskatoon with a medium  frequency radar (2.219 MHZ) and compared with






Maximum likelihood localization of diversely polarized sources by
simulated annealing
Title Text
Ziskind, I., Wax, M.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 38, No. 7, pages 1111-
14; July 1990.  Rafael, Haifa, Israel.
Source Text
electromagnetic wave polarization, optimization, radio
direction-finding, radiowave propagation,  signal
detection, direction finding, diversely polarized
sources, simulated annealing, maximum likelihood
estimator, angle-of-arrival, optimization, coherent
signals, multipath propagation problems,  single
snapshot
Keyword Text
The maximum likelihood estimator of the angle-of-arrival of sources having
diverse polarization  is derived and computed via the simulated annealing
optimization technique.  The estimator is  applicable equally well to the case
of coherent signals appearing, for example, in multipath  propagation
problems and to the case of a single snapshot.  Simulation results that






An experimental study on lens sphere antenna having large bandwidth
using direction finding
Title Text
Hashimoto, O., Shinriki, M.Author Text
Transactions of the Institute of Electronics, Information and Communication
Engineers B-II, Vol. J73B-II, No. 8, pages 437-40; August 1990.  Authors
employed:  2nd Research Center of Japan Defense Agency, Tokyo, Japan.
Source Text
antenna radiation patterns, antenna theory, lens
antennas, lens antenna design, SHF, lens sphere
antenna, large bandwidth, direction finding, circular
planar spiral antenna, antenna gain, beamwidth, angular
error of arrival, antenna patterns,  electronic
support, 8 to 18 GHz, 14 to 24 dB
Keyword Text
The authors manufactured the sphere type lens antenna using the circular
planar spiral antenna  covering 8-18 GHz range and measured its
characteristics.  As the result of measurement, the  antenna gain and
beamwidth were about 14-24 dB and 5-12 degrees at 8-18 GHz range.  The
angular error of arrival was 0.3-1.2 degrees RMS by model analysis using
measured antenna  patterns.  The measurement results and model analysis







Active-passive radiolocation of dangerous natural phenomenaTitle Text
Kachurin, L. G.Author Text
Advances in Atmospheric Sciences, Vol. 7, pages 376-382,  August 1990.
(ISSN 0256-1530)  Author employed:  Leningradskii Gidrometeorologicheskii
Institut, Leningrad, USSR
Source Text
meteorological radar, radio tracking, thunderstorms,
visible spectrum,  ice  environments, radar tracking,
thermal mapping, thermodynamic equilibrium
Keyword Text
A method is proposed for the active-passive radar detection of dangerous
natural  phenomena at the stage of thermodynamic irreversibility, such as
thunderstorms, both  naturally developing and provoked by flying vehicles,
avalanches, landslides, catastrophic  atmospheric eddies and showers, or
sudden destruction of sea ice cover by icebreakers.   Results of active-
passive radar sounding experiments, carried out in the laboratory and in  the







The global maritime distress and safety systemTitle Text
Kent, P. E.Author Text
Telecommunication Journal, (English Edition), Vol. 57, No. 8, pages 537-44;
August 1990.
Source Text
radio direction-finding, radio navigation, safety
systems, satellite relay systems, ships, global
maritime distress/safety system, NAVTEX service,
INMARSAT SafetyNET Service
Keyword Text
The author describes how the system was planned and the way in which it







Distress location via satellite:  legal aspectsTitle Text
Martin, P. M.Author Text
Telecommunication Journal (English Edition), Vol. 57, No. 8, pages 545-8;
August 1990.  Author employed:  Social Science University, Toulouse,
France.
Source Text
legislation, radio direction-finding, radio navigation,
satellite relay systems, ships, distress location via
satellites, legal aspects, international organizations,
 no-liability clauses
Keyword Text
Among the many tasks that can be assigned to satellites, relaying alarm
signals and location data  is one of the most important aspects of
international communications.  But the number of  specialized international
organizations involved in such a system and the difficulty of determining  how
far the different texts can bind States makes the process of determining
liability if the system  breaks down a highly uncertain one.  Contrary to
expectation, therefore, no-liability clauses  represents the best way of dealing






Loran or DECCA?Title Text
Payne, M.Author Text
Electronics World + Wireless World, Vol. 96, No. 1654, pages 730-4; August
1990.
Source Text
government policies, radio direction-finding, radio
navigation, ships, Department of Transport, GPS, UK
marine radio navaid system, ships, UK government, DECCA
navigator chain, Loran C system
Keyword Text
The UK government wants Brussels to replace the 40-year old DECCA
navigator chain with  a new Loran C system. Coastal shipping and private
pleasure craft operators don't accept  that the change is necessary. The






Passive precision direction findingTitle Text
Rehnmark, S., Burgher, T.Author Text
Journal of Electronic Defense, Vol. 13, No. 8, pages 77-80; August 1990.Source Text
electronic countermeasures, frequency measurement,
phase comparators, radio direction-finding, phase
comparison techniques, instantaneous frequency
measurement, passive direction finding  systems, radar
emitters, multipath, launch of defensive missiles,
technology
Keyword Text
Through the use of phase comparison techniques and with instantaneous
frequency measurement  technology, passive direction finding systems in
production and under development can quickly  locate and identify radar
emitters in multipath and other dense signal environments.  It is possible  to
identify and locate hostile RF emitters, and even execute passive launch of
defensive missiles  without even illuminating with one's own radar.  An
advantage is gained by being able to run  `silent' and still monitor and react to
any hostile RF emitting threats in a given environment.   Several examples of






Constrained total least squares applied to super-resolution array
processing.
Title Text
Abatzoglou, Theagenis J.Author Text
IEEE-1990 Military Communications Conference - MILCOM 90 Part 3 (of 3),
Monterey, California, September 30-October 3, 1990.  IEEE Communications
Society, Armed Forces Communications & Electronics Association, US
Department of Defense.  IEEE Proceedings:  Military Communications
Conference; Published by IEEE Service Center,  (IEEE Cat No 90CH2831-6),
Vol. 3, pages 1129-1132, 1990, Piscataway, New Jersey. Author employed:
Lockheed Palo Alto Research Laboratory, California.
Source Text
direction finding systems, theory, antennas, directive-
arrays, mathematical techniques,  Least Squares
Approximations, constrained total least squares, super-
resolution array processing, over determined linear
equation system, regularization
Keyword Text
The constrained total least squares (CTLS) method, a regularization
technique for solving  an over determined system of linear equations whose
coefficients have been perturbed by  noise, is described.  The CTLS technique
can be used to estimate the direction of arrival  of planar wavefronts impinging
on a uniform array.  Simulation results are presented that  show that the
accuracy and resolution of the CTLS method, when applied to real or





September - OctoberMonth Text
Radiation analysis and errors associated with the Monopulse operation
of a satellite direction finder
Title Text
Afifi, M. S.Author Text
International Journal of Satellite Communications, Vol. 8, No. 5, pages 369-
77; September - October 1990.  Author employed:  Department of Electrical
Engineering, King Saud University, Riyadh, Saudi Arabia.
Source Text
antenna phased arrays, radio direction-finding,
satellite antennas, Monopulse operation, satellite
direction finder, radiation performance, location
finding, stationary  satellite beacons, received
signals, Monopulse four-element array, Monopulse mode,
phase  excitation, radiating elements, radiation phase,
bearing angle, boresight direction, phase pattern,
attainable gain, depolarization effects, array
elements, phase pattern deviations, dipoles, slots
Keyword Text
Describes the radiation performance of a novel concept for direction and
location finding, using  stationary satellite beacons.  The received signals are
processed with a Monopulse four-element  array.  The Monopulse mode is
generated using the phase excitation of the radiating elements.  For  accurate
processing the radiation phase should correspond with the bearing angle
around the  boresight direction.  Phase deviations, however, occur in this
phase pattern owing to the discrete  excitation of the elements.  Therefore,
detailed analyses are presented for this phase pattern, its  attainable gain and
the depolarization effects, in order to select the kind of array elements, and
their spacings, which minimize the phase pattern deviations.  The dipoles and
the slots, as array  elements, yield better phase performance, smaller size







1990 IEEE Military Communications Conference - MILCOM 90.Title Text
anonymousAuthor Text
IEEE -1990 Military Communications Conference - MILCOM 90, Part 3 (of 3),
Monterey, California, September 30-October 3, 1990.  IEEE Communications
Society, Armed Forces Communications & Electronics Association, US
Department of Defense.   IEEE Proceedings:  Military Communications
Conference; Published by IEEE Service Center, (IEEE Cat No 90CH2831-6),
Vol. 3, pages 899-1294, 1990, Piscataway, New Jersey.
Source Text
military communications, analysis, radio transmission-
spread spectrum, digital  communication systems,
telecommunication links, satellite, optical
communication,  computer networks, tactical
communications, eirey, satellite communications,
digital signal processing,  spread spectrum systems,
interference suppression
Keyword Text
This volume contains 74 confluence papers.  The topics covered are optical
communications, network controls and protocols, interference suppression,
military  communication needs, low probability of intercept systems, adaptive
HF communications,  communications network software, computer aided
design and analysis of communications  systems, survivable communication
systems, emergency national telecommunications,  waveform studies,
VLF/LF communications, direction finding arrays, advanced  communication
technologies, wideband HF propagation, digital radios, and communication






Simulate subsystem operating conditions with excess noiseTitle Text
Conrad, A., Browne, J.Author Text
Microwaves & RF, Vol. 29, No. 9, pages 174-7; September 1990.Source Text
detector circuits, dynamic testing, electromagnetic
wave interferometers, random noise, multichannel phase-
detection subsystems, subsystem operating conditions,
excess noise, phase  interferometers, angle-of-arrival,
synthesized test signals, amplitude levels, excess
noise,  dynamic system conditions
Keyword Text
Multichannel phase-detection subsystems operate within precision phase
interferometers to derive  critical angle-of-arrival (AOA) information.  While
such subsystems are usually characterized with  synthesized test signals at
different amplitude levels, such measurements do not represent realistic
operating conditions.  By injecting excess noise, however, these subsystems






An Unusual Long-Delay EchoTitle Text
Goodacre, A. K.Author Text
Nature, vol. 347, 13 September 1990.Source Text
Keyword Text
Long-delay echoes (LDEs) are weak signals heard at times ranging from
several hundred milliseconds to several seconds after an initial radio
transmission.  They were first reported in the late  1920s and have often been
reported since.  But they  are elusive, and might be considered as an
example of "pathological science."  I carried out a search for LDEs on the 28-
MHZ amateur band each evening from 18 to 27 December 1989.   On the
evening of 20 December at 20:05 eastern standard time, I heard and  recorded
an extraordinary example of a sextuple LDE.  The multiple echoes, resulting
from a single-sideband (SSB) transmission, were weak but distinct.  The
transmitted signal (about 1 kW into a 5-element Yagi-Uda antenna oriented
west-northwest) was the word "tango."  Weak but distinct reproductions of my
voice can be heard at 2.9, 4.5, 5.5, 7.1, 8.1 and 9.5 s.  I timed the echoes by
repeatedly playing back the tape into a storage oscilloscope and manually
marking the trace of a particular echo.  I estimate the uncertainties in these
times to be of the order of 0.1 s.  The first and fourth echoes are harder  to
hear than the others: the second seems to be Doppler-shifted up very slightly
in frequency.  The receiver output has a bandwidth of about 2.5 kHz and so
the echoes are concealed in the noise.  To enhance the echoes, I played the
tape-recordings through a narrow-band audio filter, about 150-Hz wide, at
about 900 Hz.  This presentation is not well suited for displaying these weak
echoes, but, in the case of the stronger echoes, the syllables "tan" and "go"
can be heard at the times indicated.  I am certain that this example of an LDE
is not an artefact.  I had previously used the magnetic tape cassette to record
Morse code but not SSB signals, so the echoes are not signals previously
recorded and incompletely erased.  The transfer of a strong audio signal to an
adjacent  layer of magnetic tape is a recognized problem but a weak overprint
is, because of the geometry of the tape cassette, never subsequently heard
on the tape more than 1.5-3 x before or after the strong  transmitted signal.  I
cannot exclude the possibility that the echo at 2.9 s is an overprint, but no
echoes are heard  on the tape after the next two transmitted words "lima" and
"echo."  Any LDE may be a hoax by which a radio operator transmits a
signal, but in this case I had initially adjusted by transmitter at high power at
one frequency and then changed to a new operating frequency several
kilohertz away.  The word "tango" was my first SSB transmission of  the
evening and it is extremely unlikely that anyone would have so quickly found
Abstract Text
my new frequency, recorded by signal and re-transmitted it six times over.
The intervals between successive echoes are 1.6, 1.0, 1.6, 1.0 and 1.4 s.
Because the echoes are too weak for me to time accurately, I cannot vouch
for a perfect regularity in the delay times, but my previous observations of
LDEs suggest that some sort of periodic structure exists in LDE delay times.
 I believe that LDEs are relatively  common, and that a systematic search at
high power may provide sufficient data to discover how radio waves can
persist essentially undistorted for such long periods of time.  (This article
contains 2 figures: (a) Unfiltered receiver output consisting of transmitted
single-sideband signal "tango" and noise.   Syllables "tan" and "go" are
marked by the arrows t and g, respectively. (b) Filtered receiver output.
Times at which the syllables "tan" and "go" can be heard on the tape
recording are marked approximately by the arrows t and g, respectively.  See
text for details.  Duration of the oscilloscope trace is 10 s in each photograph.
 Copies of the magnetic tape cassette recording  available on request from
A.K.G.  Amateur Radio Station VE3HX, 1286 Woodside Drive, Ottawa,
Ontario K2C 2G9, Canada.  There are also 7 references.)  (Abstract consists
of the correspondence in its entirety, formal literature, English language, file





Design optimizes broadband MM-wave receiver performanceTitle Text
Gupta, C.Author Text
Microwaves & RF, Vol. 29, No. 9, pages 153-4, 156, 158-9; September 1990.
Author employed:  Components & Subsystem Division, Alpha Industrial
Incorporated, Methuen, Massachusetts.
Source Text
electronic countermeasures, microwave links,
multiplexing equipment, radio direction-finding,
receivers, broadband receivers, re-radiation, scanning,
MM-wave receiver performance, system dynamic  range,
signal pre-amplification, polarization switching,
multiplexing, defense applications, radar  warning,
electronic surveillance, direction-finding functions,
threat signals
Keyword Text
Special attention must be given to issues such as system dynamic range, re-
radiation, signal  pre-amplification, polarization switching and multiplexing.
Wideband receiver systems used in  defense applications perform radar
warning, electronic surveillance and direction-finding functions.   Since the
location and frequencies of threat signals are not known, spectral and space







Spaced direction finding of nighttime whistlers at low and equatorial
latitudes and their propagation  mechanism
Title Text
Hayakawa, M., Ohta, K., Shimakura, S.Author Text
Journal of Geophysical Research, Vol. 95, No. A9, pages 15091-102; 1
September 1990.  Author employed:  Research Institute of Atmosphere,
Nagoya University, Aichi, Japan.
Source Text
ionospheric electromagnetic wave propagation,
whistlers, AD 1988 01 05 to 11, ionosphere, radiowave
propagation, VLF, atmosphere, nighttime  whistlers,
equatorial latitudes, propagation mechanism, spaced
direction finding, South China,  Zhanjiang, Guilin,
Wuchang, horizontal magnetic components, vertical
electric field component
Keyword Text
The propagation mechanism of low-latitude and equatorial latitude whistlers is
investigated on the  basis of spaced direction finding measurements in South
China.  Observations were made  continuously in the local time (LT) interval
from 0000h to 0400h during the period of January  5-11, 1988 at the three
stations (Zhanjiang [geomagnetic latitude 10.1 degrees], Guilin [14.1
degrees], and Wuchang [19.4 degrees]) and two horizontal magnetic
components and one vertical  electric field component were simultaneously
recorded over a wide frequency range to enable  comprehensive direction
finding.  Two major occurrence peaks on January 5 and January 6 and  two






Broadband signal processing methods for Monopulse direction finding.Title Text
Henderson, Terry L.Author Text
Conference Proceedings:  OCEANS '90, Washington, DC, September 24-26,
1990.  IEEE Oceanic Engineering Society, Conference Proceedings:  Oceans
'90 Oceans (New York).  Published by IEEE Service Center, (IEEE Cat No
90CH2858-9), pages 491-496, 1990, Piscataway, New Jersey.  Author
employed:  Applied Research Laboratory, University of Texas, Austin, Texas.
Source Text
acoustic signal processing, analysis, acoustics,
underwater-acoustic receivers, broadband signal
processing, Monopulse direction finding, receiving
aperture, ocean  acoustics
Keyword Text
A frequency-invariant version of Monopulse signal processing has been
developed over the  last several years.  In its simplest form, it consists of
extracting two linear electrical  outputs S//0(t) and S//1(t) from the receiving
aperture in such a way that S//1(t) equals  u//1 S//0(t) identically whenever
the incident sound is due to a distant source (or reflector)  whose direction
cosine is u//1.  The method assumes no particular spectral content and  uses
no spectral decomposition.  Originally derived in terms of impulse response
and  directivity functions, the method is explained in two other ways:  (1) As
an application of  the divergence theorem in one, two, or three dimensions,
and (2) As a limiting case of  time delay estimation, in which the physical
separation of the two aperture phase centers  is allowed to go to zero (but






Generalized treatment of Mutual Coupling Compensation.  <NOTE>
Final Report Jan 88-January 1989
Title Text
Himed, B., Weiner, D. D.Author Text
Final Report:  Report RADC-TR-90-249, 8 pages; September 1990.  Authors
employed:  Syracuse University, New York; Rome Air Development Center,
Griffiss Air Force Base, New York.
Source Text
algorithms, arrays, compensation, computerized
simulation, coupling (interaction), detectors,
estimates, linear arrays, angle of arrival, NTISDODXA,
NTISDODAF
Keyword Text
The ESPRIT algorithm has been shown to be an effective solution to the angle
of arrival  estimation problem. One possibility for the implementation of
ESPRIT is the use of a linear  array to provide the sensor Paris. This paper
discusses a technique for compensation of mutual  coupling effects between
array elements. Computer simulations demonstrate a significant






GDOP, ridge regression and the Kalman filterTitle Text
Kelly, R. J.Author Text
Journal of Navigation, Vol. 43, No. 3, pages 409-27; September 1990.  Author
employed:  All.-Signal Aerospace Company, Baltimore, Maryland.
Source Text
Kalman filters, matrix algebra, radio direction-
finding, radio navigation, ridge regression, Kalman
filter, parameter estimators, navigation application,
position-fix  navigation systems, collinear measurement
geometry, geometric-dilution of position, predictor
matrix, linear regression model, navigation signal
processors, variance inflation, bias inflation
Keyword Text
Multicollinearity and its effect on parameter estimators such as the Kalman
filter is analyzed using  the navigation application as a special example.  All
position-fix navigation systems suffer loss of  accuracy when their navigation
landmarks are nearly collinear.  Nearly collinear measurement  geometry is
termed the geometric-dilution of position (GDOP).  Its presence causes the
errors of  the position estimates to be highly inflated.  In 1970 Hoerl and
Kennard developed ridge regression  to combat near collinearity when it
arises in the predictor matrix of a linear regression model.   Since GDOP is
mathematically equivalent to a nearly collinear predictor matrix, Kelly (see
IEEE  Translation on Aerospace and Electronic Systems, vol. 26, no. 1)
suggested using ridge regression  techniques in navigation signal processors
to reduce the effects of GDOP.  The original programme  intended to use
ridge regression not only to reduce variance inflation but also to reduce bias







Air navigation systems.  The beginnings of directional radio techniques
for air navigation - 1910-40
Title Text
Kendal, B.Author Text
Journal of Navigation, Vol. 43, No. 3, pages 313-30; September 1990.Source Text
radio direction-finding, radio navigation, directional
radio techniques, air navigation systems, oceanic
flights, commercial aviation, INS, civil aircraft,
aeronautical radio navigation, radio equipment
Keyword Text
Discusses the development of air navigation systems during the period from
the early oceanic  flights and the inception of commercial aviation to the
introduction of INS in civil aircraft.  When  first introduced to the principles of
aeronautical radio navigation, the student is invariably surprised  by the wide
selection of aids available.  Not unnaturally, the assumption is made that
these are the  result of recent development.  Few people realize that the basic
principles of most modern  navigation systems were developed long before the
first radio equipment had been installed in an  aircraft.  The paper discusses






Eigenstructure methods for direction-of-arrival estimation of frequency
hop (FH) emitters.
Title Text
Krishna, V. V., Avadhanulu, J. V., Giridhar, K., Paulraj, A.Author Text
IEEE- 1990 Military Communications Conference - MILCOM 90 Part 3 (of 3),
Monterey, CA, September 30-October 3, 1990.  IEEE Communications
Society, Armed Forces Communications & Electronics Association, US
Department of Defense.  IEEE Proceedings - Military Communications
Conference; Published by IEEE Service Center, (IEEE Cat No 90CH2831-6),
Vol. 3, pages 1133-1137, 1990, Piscataway, New Jersey.  Authors employed:
 Bharat Electronics, Bangalore, India.
Source Text
direction finding systems, Computer Aided Analysis,
radio transmission, spread  spectrum, antennas,
directive arrays, Eigenstructure methods, direction of
arrival estimation, frequency hopped emitters,
multiple signal classification
Keyword Text
The application of multiple signal classification (MUSIC) as a direction-of-
arrival (DOA)  estimator for the wideband, time varying frequency-hop spread-
spectrum (FH/SS) signal  environment is described.  Both block and adaptive
approaches are discussed for a multiple  FH emitter environment.  Results
from simulation studies of the block and adaptive  versions of MUSIC, which






September - OctoberMonth Text
Radio direction measurement and locating technologyTitle Text
Kun, A., Vass, R.Author Text
Meres es Automatika, Vol. 38, No. 5, pages 283-5; September - October
1990.
Authors employed:  MI Merestechnikai Fejleszto Vallalat, Budapest,
Hungary.
Source Text
measurement errors, radio direction-finding, radio
direction finding, location technology, direction
measurement
Keyword Text
After a summary of the presently used methods, the new solution, developed







Resolution threshold of beamspace MUSIC for two closely spaced
emitters.
Title Text
Lee, Harry B., Wengrovitz, Michael S.Author Text
IEEE Transactions on Acoustics, Speech and Signal Processing, Vol. 38,
No. 9, pages 1545-1559, September 1990.  Authors employed:  Atlantic
Aerospace Electronics Corporation, Waltham, Massachusetts.
Source Text
signal processing, correlation detectors, signal
filtering and prediction, antennas, arrays, direction
finding techniques, signal-to-noise ratio,
omnidirectional sensors, MUSIC algorithm
Keyword Text
An analysis of a beamspace version of the MUSIC algorithm applicable to two
closely  spaced emitters in diverse scenarios is presented.  Specifically, the
analysis is applicable  to uncorrelated far-field emitters of any relative power
level, confined to a known plane,  and observed by an arbitrary array of
omnidirectional sensors.  An expression for the  threshold array signal-to-
noise ratio at which beamspace MUSIC is able to resolve the  emitters is
obtained.  The preprocessor that minimizes the resolution threshold is
identified.  It is demonstrated that the resolution threshold is proportional to
the dimension  of the noise sub-space; therefore, the threshold can be
reduced substantially by utilizing an  appropriate beamformer to reduce the
dimension of the noise sub-space.  It is also  demonstrated that MUSIC in
conjunction with a suitable preprocessor can provide a  resolution threshold






Maximum-likelihood narrow-band direction finding and the EM
algorithm
Title Text
Miller, M. I., Fuhrmann, D. R.Author Text
IEEE Transactions on Acoustics, Speech and Signal Processing, Vol. 38,
No. 9, pages 1560-77; September 1990.  Authors employed:  Department of
Electrical Engineering, Washington University, St. Louis, Missouri.
Source Text
convergence, parameter estimation, signal processing,
signal powers, expectation-maximization algorithms,
direction finding, maximum-likelihood  estimation,
direction-of-arrival, multiple narrowband signals,
stochastic signal models,  deterministic model, signal
amplitudes, convergence
Keyword Text
Generalized EM (expectation-maximization) algorithms have been derived for
the  maximum-likelihood estimation of the direction-of-arrival of multiple
narrowband signals in noise.   Both deterministic and stochastic signal
models are considered.  The algorithm for the deterministic  model yields
estimates of the signal amplitudes, while that for the stochastic model yields
estimates  of the powers of the signal.  Both algorithms have the properties
that their limit points are stable  and satisfy the necessary maximizer
conditions for maximum-likelihood estimators.  It is shown  via simulation that
the maximum-likelihood method allows for the resolution of the  directions-of-
arrival of signals at angular separation and noise levels for which other  high-
resolution methods will not work.  Algorithm convergence does depend on
initial conditions;  however, convergence to a global maximum has been
observed in simulation when the initial  estimates are within a significant
fraction if one beamwidth (componentwise) of this maximum.   Simulations







Electronic warfare systems find growing applicationsTitle Text
no authorAuthor Text
Signal, Vol. 45, No. 1, pages 73-6; September 1990.Source Text
electronic warfare, printed circuits, radio direction-
finding, satellite relay systems, thick film  circuits,
Italy, direction finding, military secure
communications, communications intercepts, electronic
warfare, space-based communications, interdiction of
drug-smuggling operations, thick film  circuits, multi
layer printed circuits, special filters
Keyword Text
New technologies developed for military secure communications systems,
communications  intercepts and electronic warfare are applied by Italian
companies to a number of commercial  programs, including space-based
communications systems and interdiction of drug-smuggling  operations at
the nation's borders.  The technologies being used include thick film circuits,






Device for Spatially Transmitting a Plurality of Signals over a fiber optic
monofilament.  <NOTE> Patent Application
Title Text
Otto, W. F., Holloman, M. E., Jordan, D. J.Author Text
Patent:  Department of the Army, Washington, DC.  Report PAT-APL-7-580
011, 13 pages; September 1990.
Source Text
axes, data transmission systems, angle of arrival,
exits, extraction, fiber optics, filaments, glass
fibers, laser beams, fiber optics transmission lines,
laser communications, patent applications,  spatial
distribution, transmitting, glass mono-filament,
optical links, NTISGPA
Keyword Text
This patent application discloses transmitting device for transmitting a
plurality of spatial laser  beams over a single fiber optic glass monofilament,
for conveying a plurality of signals without  multiplexing. Means are provided
for generating a plurality of laser beams, each of which are  directed into the
core of the fiber optic monofilament of glass at a different angle to the
longitudinal axis of the monofilament. Each of the beams also exit from the
exiting end of the  monofilament at different angles. Those inserted at an
angle of the longitudinal axis exit in a  conical annulus having the same angle
as the angle in which the beam was originally inserted  into the monofilament.
Means are provided for intercepting each of said signals as they exit  from the
exiting end of the monofilament and converting them into electrical energy or
extracting data therefrom.  Keywords:  Fiber optics, Laser beams, Laser







Antenna spacing considerations in an interference cancellerTitle Text
Talwar, A. K.Author Text
IEEE Transactions on Broadcasting, Vol. 36, No. 3, pages 203-6; September
1990.  Author employed:  American Nucleonics Corporation, Westlake
Village, California.
Source Text
interference suppression, receiving antennas,
interference canceller, auxiliary antenna, interfering
signal, receive antennas, antenna spacing,  desired
signal
Keyword Text
It is possible to remove an interfering signal from a receiver by injecting a
sample of the  interference in equal amplitude but opposite phase into the
receive line.  In the case of a remotely  located source of interference, an
auxiliary antenna is used to obtain the interfering-signal sample.   When the
angle of arrival of an interfering signal relative to the desired signal is small, or
when  other system requirements dictate omnidirectional antennas, the
desired signal can either be  enhanced or reduced in amplitude depending
upon the spacing between the auxiliary and receive  antennas.  The author
discusses the effect of antenna spacing on the desired signal and provides
quantitative guidelines for such spacing.  Placement of antennas relative to
the direction of the  signal sources is also considered.  Experimental data are






Signal processing via least squares error modelingTitle Text
Cadzow, J. A.Author Text
IEEE ASSP Magazine, Vol. 7, No. 4, pages 12-31; October 1990.  Author
employed:  Department of Electrical Engineering, Vanderbilt University,
Tennessee.
Source Text
filtering and prediction theory, least squares
approximations, nonlinear programming, parameter
estimation, signal processing, range-space matrices,
signal processing, least squares error modeling, basis
signals, signal  model, nonlinear programming
algorithms, optimum parameter selection, computational
efficiency, vector-space setting, inner products, null-
space matrices, orthogonal vectors,  generalized Gramm-
Schmidt orthogonalization procedure, complex
exponentials, sinusoids, linear  prediction, linear
recursive denfification, direction finding
Keyword Text
The signal model presently considered is composed of a linear combination of
basis signals chosen  to reflect the basic nature believed to characterize the
data being modeled.  The basis signals are  dependent on a set of real
parameters selected to ensure that the signal model best approximates  the
data in a least-square-error (LSE) sense.  In the nonlinear programming
algorithms presented  for computing the optimum parameter selection, the
emphasis is placed on computational efficiency  considerations.  The
development is formulated in a vector-space setting and uses such
fundamental  vector-space concepts as inner products, the range- and null-
space matrices, orthogonal vectors,  and the generalized Gramm-Schmidt
orthogonalization procedure.  A running set of representative  signal-
processing examples are presented to illustrate the theoretical concepts as
well as point out  the utility of LSE modeling.  These examples include the
modeling of empirical data as a sum of  complex exponentials and sinusoids,






Availability of service achievable for different categories of civil users.  ITitle Text
Durand, J. M., Michal, T., Bouchard, J.Author Text
Navigation, Vol. 38, No. 152, pages 482-505; October 1990.  Authors
employed:  Centre Nat. D'Etudes Spatiales, Toulouse, France.
Source Text
radio direction-finding, radio navigation, satellite
relay systems, civil navigation, availability, GPS
services, positioning, supplemental navigation, sole
means  navigation, GPS constellations, geostationary
satellites, civil aviation
Keyword Text
The paper describes a method for determining the availability of three different
GPS services,  (positioning, supplemental navigation, and sole means
navigation) when users also operate  complementary equipment.  The method
is relevant to several different scenarios, i.e.   two-dimensional or three-
dimensional applications; different navigation phases in which GPS is  being
used and induced positioning accuracy requirements; and various GPS
constellations,  possibly supplemented by geostationary satellites.  It will be
shown that GPS availability is highly  sensitive to all these parameters.  The
application discussed is the non-precision approach phase  in civil aviation,
where a 21-satellite and a 24-satellite constellation are considered.  The






An improved sub-space approach for high resolution array processingTitle Text
Er, M. H. Hui, S. K.Author Text
IEEE Transactions on Acoustics, Speech and Signal Processing, Vol. 38,
pages 1803-1805, October 1990. (ISSN 0096-3518)  Authors employed:
Nanyang Technological Institute, Singapore;  Defence Science Organization,
Singapore
Source Text
least squares method, linear arrays, signal processing,
signal reception, direction  finding, high resolution,
performance prediction
Keyword Text
An improved sub-space approach for high-resolution array processing is
presented.  The  approach is formulated as a constrained least squares
minimization problem.  The  relationship that the proposed approach has to
other sub-space techniques is explored.   Numerical results to illustrate the






A sensitivity analysis of the MUSIC algorithm.Title Text
Friedlander, BenjaminAuthor Text
IEEE Transactions on Acoustics, Speech and Signal Processing, Vol. 38,
No.10, pages 1740-1751, October 1990.  Author employed:  Signal
Processing Technology Limited, Palo Alto, California.
Source Text
direction finding systems, computer programming
algorithms, mathematical techniques, sensitivity
analysis, signal processing digital techniques,
spectrum analysis, mathematical  statistics, Monte
Carlo Methods, direction-of-arrival estimates, MUSIC
algorithm, array processing
Keyword Text
A first-order analysis of the sensitivity of the MUSIC algorithm to system
errors which  cause differences between the array manifold used by MUSIC
and the true array manifold  is presented.  The effect of such errors on the
direction-of-arrival estimates is investigated.   The ability of the MUSIC
algorithm to resolve two closely spaced sources in the presence  of phase
and gain errors in the array elements or the receivers, or errors in the element
 locations, is analyzed.  A formula for computing the failure threshold of
MUSIC as a  function of source separation and other system parameters is
derived and tested by  simulation.  The analysis assumes that the exact






Space applications of GPSTitle Text
Green, G. B., Axelrad, P.Author Text
Navigation, Vol. 38, No. 152, pages 468-81; October 1990.  Authors
employed: Stanford University, California.
Source Text
command and control systems, ground support systems,
radio direction-finding, radio navigation,  satellite
relay systems, ground control network, ground command
network, space systems, space traffic, satellite system
 architecture, GPS, command and control, GPS receiver,
telemetry, tracking, command  subsystem, space
vehicles, time, ephemeris, pointing estimates,
satellite navigation, ground  monitoring station,
Tracking and Data-Relay Satellite System, TDRSS, dwell
mode
Keyword Text
The country's space systems ground command and control network is rapidly
becoming antiquated,  and will not be able to handle the expansion of space
traffic projected for the twenty-first century.   There is a heavy reliance on
vulnerable overseas ground locations that are not guaranteed.  A  cooperative
satellite system architecture based on GPS would significantly alleviate the
complexity  of a future command and control structure.  Specifically, if each
satellite were to carry a GPS  receiver as part of its telemetry, tracking, and
command subsystem, all space vehicles could  maintain accurate and
reliable time, ephemeris, and pointing estimates.  This satellite navigation
and status data could then be transmitted on a regularly scheduled basis to a
ground monitoring  station or a Tracking and Data-Relay Satellite System
(TDRSS) Satellite.  In this way, normal  operations would be reduced to
merely reviewing the telemetered data.  In case of anomalies in  the data or a
space emergency, a dwell mode would have be initiated in which the ground
segment  would begin active tracking of the space vehicle.  The paper outlines






Policy on aids to navigation in EuropeTitle Text
Holden, F.Author Text
Navigation, Vol. 38, No. 152, pages 421-34; October 1990.Source Text
radio direction-finding, radio navigation, navigation
aids, International Association of Lighthouse
Authorities, IALA, Europe, maritime navigation, radio
aids
Keyword Text
Discusses the present state of work undertaken by the International
Association of Lighthouse  Authorities (IALA) in Europe concerning radio
navigation.  The author concentrates on maritime  navigation.  He proposes
joint action within the European communities to agree to a policy on  radio






Bearing Discrimination Methods for MUSIC, ESPRIT and Moving WindowTitle Text
Johnson, Richard L. and Miner, Gina E.Author Text
Southwest Research Institute, San Antonio, Texas, October 1990.Source Text
Keyword Text
This paper considers the problem of discriminating accurate bearing
estimates from those estimates likely to be  corrupted by gross error.  Novel
bearing discrimination functions are presented for use in association with the
MUSIC, ESPRIT and the moving window eigne based DF algorithms.  Relative
performance is evaluated for signal conditions routinely encountered in the HF










Navigation, Vol. 38, No. 152, pages 441-59; October 1990.Source Text
radio direction-finding, radio receivers, radio
navigation, GPS processing, DGPS corrections, GPS
reception, differential GPS, coastal areas, maritime
navigation, radio navigation, radiolocation, SERCEL,
navigation receiver, differential Omega
Keyword Text
A new request from some users and government services, particularly from
the IALA, expresses  the wish of considering differential GPS as a classical
navigation mode in coastal areas for  maritime navigation.  This request
concerns radio navigation applications (under the control and  the
responsibility of civil governments), as well as radiolocation applications which
may require  precision more constraining, but not being necessarily under
administration control.  SERCEL  already solved a similar problem by
developing a navigation receiver working with differential  Omega.  For this
reason and following to the increasing request and interest in differential GPS
because of the GPS selective availability application, SERCEL was involved in






Guardrail common sensor comes on lineTitle Text
Rawles, J. W.Author Text
Defense Electronics, Vol. 22, No. 10, pages 33-4, 38-9, 41; October 1990.Source Text
aircraft communication, military computing, military
equipment, US Army, time of arrival algorithms,
Guardrail signals intelligence aircraft, airborne
intelligence  gathering, integrated processing
facility, radios, direction-finding software
Keyword Text
The Guardrail signals intelligence aircraft are an important part of the US
Army's effort to  intercept and process intelligence.  Currently still being
upgraded, the Army is also looking ahead  to its next-generation platform for
airborne intelligence gathering.  With Guardrail, instead of  putting intercept
operators onboard aircraft, data streams from multiple receivers are
microwave  down linked to a ground-based integrated processing facility.
These operators are able to remotely  tune and monitor radios mounted in the
aircraft.  Time-of-arrival algorithms incorporated into the  systems direction-







Army buys rugged lightweight computers off-the-shelfTitle Text
Shumway, T.Author Text
Defense Electronics, Vol. 22, No. 10, pages 47, 49, 51-3; October 1990.Source Text
military computing, military equipment, portable
computers, man portable military computers, US Army,
laptop computers, physical condition monitoring,
rugged lightweight computers, terrain mapping, online
maintenance, hand held computers, pocket  computers,
global positioning satellites, direction finding
Keyword Text
Man-portable military computers are a critical element of today's increasingly
technical battlefield.  Laptop computers support light infantry divisions in
terrain mapping and online maintenance as  well as other applications.
Forward observers use hand held computers to pinpoint targeting for  gunners
firing non-line-of-sight weapons.  Other functions are envisioned for ultra-
lightweight  pocket computers.  Such applications include monitoring a
soldier's physical condition and, when  up linked to global positioning






Performance study of conditional and unconditional direction-of-arrival
estimation.
Title Text
Stoica, Petre and Nehorai, AryeAuthor Text
IEEE Transactions on Acoustics, Speech and Signal Processing, Vol. 38,
No. No.10, pages 1783-1795, October 1990. Journal:  Acta Electronica
Sinica, Vol. 18, No. 4, pages 42-8, July 1990.  (ISSN 0372-2112)  Authors









Whistler mode signals from the VLF transmitter observed at conjugate
station
Title Text
Takahashi, O., Ota, K., Hayakawa, M., Baba, K., Eguchi, H.Author Text
Memoirs of College of Engineering, Chubu University, Vol. 26, pages 77-82;
October 1990.
Source Text
radio direction-finding, radiofrequency interference,
radiowave propagation, whistlers, whistler mode
signals, VLF transmitter, conjugate station, spatially
coherent propagation, Ceduna,  Australia, Khabarovsk,
USSR, 23.9 kHz
Keyword Text
In order to study the propagation mechanism of whistlers, especially the
arrival direction and  polarization, the authors developed the field-analysis
direction finding method.  To estimate spatially  coherent propagation
mechanism of whistler waves in a field-aligned duct, the authors observed
whistler mode signals (23.9 kHz) at the conjugate point at Ceduna
(geographic coordinated 32.1  degrees S, 133.7 degrees E) in Australia
propagated from the VLF transmitter at Khabarovsk (48.5  degrees N, 134.9
degrees E) in USSR.  This is because the characteristics of the transmitting
signal  (place, frequency, power) are known so that the propagation






Direction findings of whistlers and causative lightnings at conjugate
regions
Title Text
Tomomatsu, T., Ota, K., Hayakawa, M., Shimakura, S., Eguchi, H.Author Text
Memoirs of College of Engineering, Chubu University, Vol. 26, pages 83-9;
October 1990.
Source Text
ionospheric electromagnetic wave propagation,
lightning, magneto spheric electromagnetic wave
propagation, whistlers, conjugate regions, directional
finding, causative lightning discharges, propagation
mechanism, ionosphere, magnetosphere, duct formation
Keyword Text
The source and propagation effect of whistlers is the most fundamental
subject in whistler studies  since the beginning of whistler research.  The
authors analyze the directional finding of whistlers and  causative lightning
discharges from the data observed at very low latitudes in China in 1988.  On
the  basis of these directional findings, it is suggested that a propagation
mechanism in the ionosphere  and magnetosphere with the duct formation is







Broadcast surveillance: control in the etherTitle Text
Arnold, M.Author Text
Funkschau, Vol. No. 23, pages 28-30, Supl. 1; 2 November 1990.  Author
employed:  FTZ, Darmstadt, Germany.
Source Text
automatic test equipment, broadcasting, radio direction-
finding, automatic tracking apparatus, VLF, LF, MF, HF,
automatic recording apparatus, VHF, UHF,  SHF, EHF,
Federal Post & Telecommunication Authority, location,
frequency, stability,  modulation mode, power,
directivity, monitoring instruments, Adcock direction
finders,  surveillance stations, Rohde & Schwarz,
Schlumberger, 9 kHz to 40 GHz
Keyword Text
The Federal Post & Telecommunication Authority (BAPT) monitors all
broadcast activities in the  9 kHz to 40 GHz range, to establish the location,
frequency (and its stability), modulation mode,  power and directivity.  The
main monitoring instruments are briefly described, including Adcock  direction
finders, which are singled out for a more detailed treatment.  BAPT is
establishing a  network of up to 60 surveillance stations, equipped by Rohde
& Schwarz and Schlumberger  automatic tracking and recording apparatus.  It







Eigenvalues of Covariance Matrix for Two-Source Array ProcessingTitle Text
Chou, S. I.Author Text
Naval Ocean Systems Center, San Diego, California.  6 pages; November
1990.
Source Text
algorithms, arrival, covariance, data bases,
deficiencies, detectors, direction finding,
eigenvalues, matrices (mathematics), matrix displays,
measurement, noise reduction, processing, rank order
statistics, ratios, sources, strength (general),
stresses, words (language) ,acoustic arrays, acoustic
signals, NTISDODXR
Keyword Text
In this paper, we discuss stress measure to array processing algorithms
applied to scenarios with  two sources.  The word stress for a scenario is
used to indicate the difficulty that an algorithm has  in determining the
direction of arrival of each of the two sources.  Schmidt's dissertation
qualitatively pointed out three stressing factors to an array processing
algorithms: (1) For small  or medium-sized sensor arrays, the resolution is
not sufficiently high so   we can have unsolved arrivals; (2) Furthermore, high
or 100% source correlation such as from  multi paths will cause ill-
conditioning or rank deficiency of the noise-free data covariance  matrix; and
(3) The other stress factor to a direction-finding algorithm or scenario is the
strength  ratio between the two signals.  Here we use eigenvalue ratios to
quantitatively combine the three   stressing factors.  Eigenvalues in weighting






Interstellar propagation effects and the precision of pulsar timingTitle Text
Foster, R. S., Cordes, J. M.Author Text
Astrophysical Journal, Vol. 364, No. 1, Part 1, pages 123-35; 20 November
1990.  Authors employed:  Department of Astronomy, California University,
Berkeley, California.
Source Text
electron density, interstellar matter, pulsars,
precision, pulsar timing, electron-density turbulence,
arrival time perturbations, ionized  component,
interstellar medium, electron-column density, angle-of-
arrival variations, interstellar  propagation effects,
PSR 1937+21
Keyword Text
Interstellar propagation effects induced by electron-density turbulence limit
the precision of pulsar  timing.  The authors study three distinct arrival time
perturbations that are associated with  propagation through the ionized
component of the interstellar medium.  One is due to variations  in the
electron-column density while angle-of-arrival variations cause the other two.
The three  effects have different frequency scalings as well as different time
dependences for electron-density  fluctuations having a wide distribution of
length scales.  The authors access the feasibility of  removing propagation
effects by analyzing multi-frequency timing measurements.  Maximization  of
the signal-to-noise ratio from weak pulsars forces observations toward low
frequencies where  the amplitudes of interstellar propagation effects increase.











IEEE Transactions on Aerospace and Electronic Systems, Vol. 26, No. 6,
pages 953-68; November 1990.  Author employed:  Signal Process.
Technology Limited, Palo Alto, California.
Source Text
computerized signal processing, digital simulation,
error analysis, radio direction-finding,  sensitivity
analysis, signal detection, directions of arrival
estimates, phase errors, sensitivity analysis, maximum
likelihood  direction-finding algorithm, first-order
analysis, system errors, true array manifold, gain
errors,  failure threshold, source separation,
simulation, exact covariance matrix
Keyword Text
A first-order analysis is performed of the sensitivity of the maximum likelihood
(ML)  direction-finding algorithm to system errors which cause differences
between the array manifold  used by the algorithm and the true array
manifold.  The effect of such errors on the  directions-of-arrival (DOA)
estimates is investigated.  The ability of the ML algorithm to resolve  two
closely spaced sources in the presence of phase and gain errors in the array
elements or in the  receivers, or errors in the element locations, is analyzed.
A formula for computing the failure  threshold of the algorithm as a function of
source separation and other system parameters is  derived and tested by
simulation.  The analysis assumes that the exact covariance matrix of array






Mobile communications satellite system for voice and data transmissionTitle Text
Johannsen, K. G.
Editor:  Yeo, S. P.
Author Text
Conference:  Singapore ICCS '90, Communication Systems:  Towards Global
Integration, Singapore, November 5-9, 1990,  Sponsored by Singapore
Telecom., Inst. Eng. Singapore.  Conference Proceedings Published by
Elsevier, Amsterdam, Netherlands, Vol. 1, pages 16-2/1-5, 1990.  (ISBN 0
444 88953 1)  Author's Association:  Hughes Aircraft Company, El Segundo,
California.
Source Text
code division multiple access, data communication
systems, frequency division multiple access, mobile
radio systems, packet switching, radio direction-
finding, radio navigation, satellite relay  systems,
voice communication, voice transmission, packet
transmission, mobile communications satellite system,
data  transmission, domestic satellite communication
system, radio position determination, mobile  satellite
transponder, antenna systems, FDMA, frequency division
multiple access, CDMA, code  division multiple access
Keyword Text
Investigates a domestic satellite communication system for packet sized data
and voice transmission  and radio position determination (RPD), where the
mobile satellite transponder can have single or  multiple fixed beam antenna
systems and where the multiple access method is either FDMA  (frequency
division multiple access) or CDMA (code division multiple access).  Results
are  reflected in a recommended access system.  A possible division of
satellite resources between  voice, data, and RPD and the potential system






Precision direction finding antennasTitle Text
Le-Ngoc, S., Le-Ngoc, T.Author Text
IEEE Transactions on Consumer Electronics, Vol. 36, No. 4, pages 918-21;
November 1990.  Authors employed:  Facility of Engineering & Applied
Science,  Memorial University, St. John's, Nfld., Canada.
Source Text
loop antennas, radio direction-finding, precision
direction finding antenna, monopole antenna, loop
antenna, cardioid radiation pattern
Keyword Text
A compact and precise direction finding antenna was designed by combining
a monopole and a  loop antenna.  A cardioid radiation pattern was achieved
and, in particular, a sharp null is  obtained.  The antenna is useful for tracking
and locating the target when the operator is within  a couple of hundred
meters of the target.  The construction of this antenna is extremely simple
and  there is no need for a matching network.  As a result, the manufacturing






Analysis of Min-Norm and MUSIC with arbitrary array geometry.Title Text
Li, Fu, Vaccaro, Richard J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 26, No. 6,
pages 976-985, November 1990.  Authors employed:  Department of
Electrical Engineering University of Rhode Island, Kingston, Rhode Island.
Source Text
direction finding systems, signal processing, digital
techniques, noise, spurious signal,  signal filtering
and prediction, radar, mathematical techniques,
perturbation techniques, Min-Norm algorithm, MUSIC
algorithm, orthogonal sub-space methods, matrix
approximation
Keyword Text
A non-asymptotic performance comparison is presented between the Min-
Norm and  MUSIC algorithms for estimating the directions of arrival of
narrowband plane waves  impinging on an array of sensors.  The analysis is
based on a finite amount of sensor data.   The analysis makes the
assumption of high signal-to-noise ratio (SNR) and it applies to  arrays of
arbitrary geometry.  It is shown that Min-Norm can be expressed as a certain
data-dependent weighted MUSIC algorithm, and that this relationship allows a
unified  performance comparison.  It is also shown that the variances of the
estimated  directions-of-arrival from the MUSIC algorithm are always smaller
than those of the  Min-Norm algorithm at high SNR when both algorithms






Cramer-Rao Lower Bound for Parameters of Gaussian Cyclostationary
Signals
Title Text
Schell, S. V., Gardner, W. A.Author Text
Report ARO-26646.9-EL-S, 5 pages; November 1990.  Statistical Signal
Processing, Incorporated, Yountville, California; Army Research Office,
Research Triangle Park, North Carolina.
Source Text
Reprints, cyclostationary signals, direction finding,
Cramer-Rao bounds, Gaussian signals, white noise,
NTISDODXR-NTISDODA
Keyword Text





Successive quadratic programming method for a class of constrained
nonsmooth  optimization problems.
Title Text
Fukushima, MasaoAuthor Text
Mathematical Programming, Vol. 49, No. 2, pages 231-251, December 1990.
Author employed:  Kyoto University, Kyoto, Japan.
Source Text
mathematical programming, nonlinear, optimization,
computer programming algorithms, quadratic programming,
constrained optimization, non-smooth optimization
problems
Keyword Text
In this paper we present an algorithm for solving non-linear programming
problems where  the objective function contains a possibly non-smooth
convex term.  The algorithm  successively solves direction finding
subproblems which are quadratic programming  problems constructed by
exploiting the special feature of the objective function.  An exact  penalty
function is used to determine a step-size, once a search direction thus
obtained is  judged to yield a sufficient reduction in the penalty function value.
 The penalty parameter  is adjusted to a suitable value automatically.  Under
appropriate assumptions, the  algorithm is shown to produce an approximate
optimal solution to the problem with any  desirable accuracy in a finite






Communications EW in the United StatesTitle Text
Hewish, M.Author Text
International Defense Review, Vol. 23, No. 12, pages 1365-7; December 1990.Source Text
electronic countermeasures, mobile radio systems, radio
direction-finding, United States Army, communications,
countermeasures, direction-finding, jamming, sponsorship
Keyword Text
The United States Army operates a wide variety of communications
countermeasures equipment  for intercept, direction-finding and jamming.
Much of it has been developed under sponsorship  from the Communications-
Electronics Command, as part of its Electronic Warfare/Reconnaissance,
Surveillance and Target Acquisition effort.  In other instances, the service has
bought equipment  developed commercially by industry in order to meet






Multiple signal DF using super-resolution:  a practical assessmentTitle Text
Hill, D. S.Author Text
Electronics & Communication Engineering Journal, Vol. 2, No. 6, pages 221-
32; December 1990.
Source Text
radio direction-finding, multiple signal direction
finding, super-resolution direction finding, radio
communications,  Siemens-Plessey SR DF demonstrator
Keyword Text
The location of radio transmitters through direction finding (DF) has been
required almost since  the earliest days of radio communications.  The two
world wars have, not unexpectedly, given  impetus to major advances in DF
technology.  The only major advance in DF technology since  World War II
has been in the field of wavefront analysis and it is only now that the
supporting  technologies have made these techniques a practical proposition.
Super-resolution DF techniques  potentially offer the user not only the
capability to operate in multiple and unfriendly signal  environments but also
flexibility of antenna deployment and fast operation.  The author attempts  to
explain how this enhanced DF performance is obtained aided by comparison
with other DF  techniques.  Results obtained with the Siemens-Plessey SR







Using a Discrete Fourier Transform to Estimate Phase in Interferometric
Direction Finding.
Title Text
Parker, G. JAuthor Text
Research Note:  Report ERL-0530-RN, DODA-006-443, 35 pages; December
1990.  Author employed:  Electronics Research Lab., Adelaide, Australia;
Department of Defence, Canberra, Australia.
Source Text
direction finding, discrete Fourier transforms,
frequency, interferometry, sampling, signals, foreign
technology, interferometric direction finding, phase
estimation, Australia, NTISDODXA
Keyword Text
This document discusses the use of the Discrete Fourier Transform to
estimate the phase of  particular frequency components of a sampled signal.
Attention is paid to the limitations of the  Discrete Fourier transform in







Effect of spatial smoothing on the performance of MUSIC and the
minimum-norm method
Title Text
Rao, B. D., Hari, K. V. S.Author Text
IEE Proceedings F-Radar and Signal Processing, Vol. 137, No. 6, pages 449-
58; December 1990.  Authors employed:  AMES Department, California
University, San Diego, La Jolla, California.
Source Text
radio direction-finding, signal processing, spatial
smoothing, MUSIC, minimum-norm method, forward-backward
covariance matrix, direction of arrival, plane waves,
white noise, uniformly spaced linear array, mean
squared  error, signal zeros
Keyword Text
The effect of using a spatially smoothed forward-backward covariance matrix
on the performance  of MUSIC and the minimum-norm method for estimating
the direction of arrival (DOA) of plane  waves in white noise using a uniformly
spaced linear array (ULA) is analyzed.  In particular,  asymptotic results for
the mean squared error in the estimates of the signal zeros and the direction
of arrival are derived.  It is shown that in general for sub-space methods a
forward-backward  smoothing approach is preferable to a forward smoothing
approach.  An important outcome of this  analysis is that for MUSIC, the error
in the signal zeros is shown to exhibit a different trend  compared to the error
in the DOA estimates and this leads to difficulty in interpreting the spatial
spectrum.  With regard to the minimum-norm method, the errors in the signal
zeros exhibit the  same trend as the DOA estimates so that no such problem
is created.  As to the relative comparison  of the methods, it is shown that
proper spatial smoothing enables the performance of the  minimum-norm






Direction finding and isotropic reception gain with symmetric-pair
antenna arrays
Title Text
Benjamin, R., Titze, W., Brennan, P. V., Griffiths, H. D.Author Text
Conference:  Seventh International Conference on Antennas and Propagation
ICAP 91, York, UK, April 15-18, 1991.  Conference Publication, No. 333,
published by IEE, London,UK, Vol. 1, pages 294-7,1991. (ISBN 0 85296 508
7) Authors' Association:  University College, London, UK.
Source Text
antenna phased arrays, radio direction-finding,
receiving antennas, signal processing, data processing,
antenna array, wavefront, output signal, in phase,
antiphase, reference signal, phase  shifters, symmetric
pair, binary character, data acquisition, direction
finding, isotropic reception gain
Keyword Text
The process of matching an antenna array to a given wavefront would be
considerably easier if the  output signal of each array element, which in turn
could well be a small sub-array, was just in phase  or antiphase with a certain
reference signal.  This means that it would be possible to match the array
(within certain limits) simply by the use of standard 180 degrees phase
shifters.  By using a  symmetric pair arrangement, it is possible to obtain
signals which are essentially in phase or  antiphase with each other.  This
property gives the output signals of a pair a binary character, which
significantly simplifies the subsequent data acquisition and processing, and
leads to various  applications.  In this paper, the principle of the symmetric
pairs is explained as well as the use of the  symmetric-pair concept for






Bearing estimation without calibration for randomly perturbed arrays.Title Text
Chen, Yih-Min; Lee, Ju-Hong; Yeh, Chien-Chung; Mar, JeichAuthor Text
Journal Article:  ISSN 1053-587X, 1991.    Authors' Association:  Department
of Electrical Engineering, National Taiwan University, Taipei, Taiwan, 1991.
Source Text
direction finding systems, theory, signal processing,
digital techniques, mathematical  techniques
estimation, bearing estimation, array processing,
covariance matrices, Toeplitz matrices, direction  of
arrival estimation
Keyword Text
The bearing estimation problem of linearly periodic arrays with the presence of
sensor  position errors is discussed.  Conventional approaches for solving this
problem generally  consist of two steps:  calibrating sensor locations and
then performing bearing estimation  based on the calibrated sensor locations.
Approaches to carrying out bearing estimation  based on the Toeplitz and
eigenstructure reconstruction of the covariance matrix without  the need for
calibration are proposed.  The Toeplitz approximation method (TAM)  and  a
modification of it (MTAM) are used to reconstruct a matrix with Toeplitz
structure. To  further enhance the capabilities of the TAM and MTAM, an
iterative algorithm  incorporating with the TAM (ITAM) and the MTAM (IMTAM)
is proposed to iteratively  reconstruct both the Toeplitz and the desired
eigenstructure from the observed covariance  matrix.  Computer simulations
show that the MTAM is more effective than the TAM.   Moreover, the iterative










Final Report:  Astia Document (AD)-A238218-ARO-26572.3-EL-S, 14 pages,
1991.  Author employed:  Signal Processing Technology Limited, Palo Alto,
California.
Source Text
antenna, arrays, automatic control, multipath
transmission, performance tests, reception diversity,
signal processing, telecommunication, algorithms,
calibrating, direction  finding, error analysis, high
resolution, interpolation, transmitters
Keyword Text
Array processing technology is expected to be a key element in
communication systems  designed for the crowded and hostile environment of
the future battlefield.  While  advanced array processing techniques have been
under development for some time, their  practical use has been very limited.
This project addressed some of the issues which  need to be resolved for a
successful transition of these promising techniques from theory  into practice.
 The main problem which was studied was that of finding the directions of
multiple co-channel transmitters from measurements collected by an antenna
array.  Two  key issues related to high-resolution direction finding were
addressed:  effects of system  calibration errors, and effects of correlation
between the received signals due to multipath  propagation.  A number of
useful theoretical performance analysis results were derived,  and
computationally efficient direction estimation algorithms were developed.
These  results include:  self-calibration techniques for antenna arrays,
sensitivity analysis for  high-resolution direction finding, extensions of the root-
MUSIC algorithm to arbitrary  arrays and to arrays with polarization diversity,







Radio Direction Finding and SuperresolutionTitle Text
Gething, P. J. D.Author Text
Radio Direction Finding and Superresolution, IEE Electromagnetic Waves
Series 33, ISBN 086341 2386, Peter Peregrinus Ltd. Michael Faraday House,
Six Hills Way,  Stevenage, Herts. SG1 2AY, United Kingdom, 1991.
Source Text
Keyword Text
This is an enlarged and revised second edition of a book first published in
1978 and reprinted twice since then.  The new edition includes  updates to all
the original chapters, plus two new chapters on developments in
superresolution techniques and their application to direction-finding arrays.
Modern direction finders, capable of measuring elevation angles as well as
azimuth angles on the components of multi-ray wavefields, have become
powerful tools for research in ionospheric physics and HF radio propagation.
The complexity of the problem of resolving closely-spaced rays requires the
combined use of wide aperture antenna arrays, multichannel receiving
systems and sophisticated digital processing techniques.  Published
research papers  over the last twelve years provide a rich source  of
information on the development of superresolution algorithms for use in radar,
sonar, geophysics and spectral analysis, as well as radio direction finding.
Dr. Gething reviews the important methods and results, showing how some of
the new techniques are related to the wavefront analysis methods described
in the first edition.  The text is illustrated with computer plots of model
wavefields and contains important results on the loci of constant phase and
amplitude, and on the statistical properties of bearing-error distributions for
specified models.  The collection and interpretation of ionospheric data for the
purpose of mode identification, and the statistical theory of DF plotting
algorithms, are also discussed.  Wavefront analysis and superresolution may
be regarded as extensions to classical array theory.  The basic principles are
widely applicable and should therefore be of interest to research workers in
radar, sonar, radio astronomy and adaptive array theory, as well as HF radio






Radio Direction Finding and SuperresolutionTitle Text
Gething, P. J. D.Author Text
Radio Direction Finding and Superresolution, Second Edition, Peter
Peregrinus Ltd., London, United Kingdom, ISBN 0 86341 238 6, 1991.
Source Text
Keyword Text
The author's goal in writing the original book and this current update has been
to present a systematic and coherent account of modern DF principles,
suitable for use by research students.  The treatment is therefore at
postgraduate level and the reader is assumed to possess at least a slight
acquaintance with the basic features of radio propagation and antenna-array
theory.  The main emphasis is on direction finding in the HF band (2-30 MHZ),
but the underlying principles should also be of interest to readers working in
the fields of radar, sonar, or Radio astronomy.  The author states that the
major challenge in current DF research is to find reliable methods, suitable for
routine operational use, of resolving a multiray wave-field into constituent rays,
the directions of arrival of which can e determined.  The attack advocated here
is by wavefront analysis (WFA), in which measurements are made at a
number of antenna elements, recorded in digital form and subsequently
analyzed in a computer.  It is convenient to treat WFA as an extension of
classical array theory, concerned with the computer synthesis of array-
radiation patterns containing nulls in desired directions.  The advantages of
building on array theory are that the physical significance of mathematical
results can be explained and that the generality of certain results becomes
apparent.  Research workers are also greatly interested in the small
deviations of ray paths produced by "tilts" and other effects in the ionosphere.
 The wide-aperture direction finder has become an important tool of
ionospheric and propagation research in recent years.  This book therefore
contains chapters dealing with the measurement of ionospheric parameters,
ray-tracing, tilt-correction schemes, plotting methods, and the statistical
analysis of bearings and plots.  The results obtained from some of the sample
WFA calculations are presented in tabular rather than graphical form.  The
tables contain a very abbreviated version of the output from computer
programs written to solve the type of problem described in Chapters 10 and
11.  The reader who studies these tables will become familiar with the kind of
output that will have to be interpreted if similar programs are developed; the
reader may also be able to use some of the results to test these programs.
Results are also presented graphically as far as possible.  (Abstracted from






Representation, organization, and use of topographic models of physical
spaces for route planning
Title Text
Goel, A. K., Callantine, T. J., Shankar, M., Chandrasekaran, B.Author Text
Conference:  Seventh IEEE Conference on Artificial Intelligence Applications,
Miami Beach, Florida, February 24-28, 1991.  Conference Proceedings
published by IEEE Computer Society Press, Los Alamitos, California, (Cat
No. 91CH2967-8), pages 308-14, 1991.  (ISBN 0 8186 2135 4)  Authors'
Association:  Georgia Institute of Technology, Atlanta, Georgia.
Source Text
knowledge based systems, knowledge representation,
planning (artificial intelligence),ROUTER 1, route-
planning system, topographic models, direction-finding,
heuristic, selecting  pathways, reasoning method
Keyword Text
ROUTER 1 is a new route-planning system.  The focus is on knowledge and
its processing - more  specifically, on the representation and organization of
topographic models of physical Spaces and  their use for route planning.  The
route-planning task is decomposed into the subtasks of  direction-finding and
route-finding.  In direction-finding, ROUTER 1 finds the neighborhoods of the
initial and goal locations and the direction of the goal location relative to the
initial location.  In  route-finding, ROUTER 1 uses knowledge of the relative
direction as a heuristic for selecting  pathways.  It first selects a high-level
pathway from the neighborhood of the initial location to the  neighborhood of
the goal location, and, then, progressively adds more details to the growing
route  until a complete legal route is synthesized.  This organizational
scheme and reasoning method  enables ROUTER 1 to solve non-trivial route-






Automated radar meteorological system (ARMS) in the meteorological
service of the  former GDR
Title Text
Horvath, J., Jorik, V., Kalina, L., Kucera, J., Nemec, J.Author Text
Zeitschrift fuer Meteorologie,Vol. 41, No. 3, pages 201-206, 1991.  (ISSN
0084-5361)   Authors employed:  ARMS, Bratislava, Czechoslovakia.
Source Text
automatic control, meteorological radar, kinematics,
precipitation (meteorology), radar  data, radar
imagery, satellite imagery, software tools
Keyword Text
The automated radiolocation meteorological system (ARMS) operates in real
time to  control radar and process signals of both channels of the
meteorological radar MRL.  This  paper contains brief information on the






Semi-automatic direction findingTitle Text
Huntley, William P., Swanick, David J.Author Text
Patent:  Department of the Navy, Washington, DC.  Astia Document (AD)-
D014834, <PI> US-PATENT-4,983,983, US-PATENT-APPL-SN-446262, US-
PATENT-CLASS-342-443, 6 pages, 1991.
Source Text
amplitudes, automatic control, bearing (direction),
demodulation, direction finding, directional antennas,
omnidirectional antennas, synchronism, display devices,
patents,  periscopes, pulses, radio frequencies
Keyword Text
A receiver selects and amplitude demodulates an RF signal from one of a
plurality of  directional antennas.  The demodulated signal is then delayed to
put it in time synchronism  with the same signal information from an
omnidirectional antenna.  A signal is then  generated of the peak pulses of
the demodulated signal when the pulses are in time  synchronism with pulses
from the omnidirectional antenna.  A control indicator receives  the peak
pulses along with periscope bearing signals and ship's heading signals and
gives  an r, display of the amplitude of the RF signal selected from the






Small-Aperture Radio Direction-FindingTitle Text
Jenkins, Herndon H.Author Text
Small-Aperture Radio Direction-Finding, ISBN 0-89006-420-2, Library of
Congress Catalog Card Number 91-9170, Artech House, Inc., 685 Canton
Street, Norwood, MA 02062, 1991.
Source Text
Keyword Text
Since its inception near the turn of the twentieth century, the area of small-
aperture radio direction finding (DF) has grown and evolved.  Today, small-
aperture direction finding plays a major role in the broader areas of passive
radiolocation and radio navigation.  Numerous techniques have been
formulated, and many operational systems have been developed to satisfy a
wide variety of technical and operational requirements.  For example, small-
aperture DF systems are used for military, paramilitary, government, public
service, commercial, and civilian applications.  The primary purposes of  this
book are to delineate the character and attributes of small-aperture radio
direction finding and to present a unified approach to the  system-level
aspects.  The emphasis is on fundamental principles of operation and basic
performance capabilities.  Major objectives are to identify error-producing
mechanisms, quantitatively define parameters, and present error-mitigation
practices.  To enhance its utility, this book includes material on subsystem
considerations, test and calibration, DF networking, and passive geolocation
by radio direction finding.  This book should be of interest to a wide audience.
It can serve as an introductory text for the entry-level DF practitioner and as a
technical reference for the experienced DF specialist.  The book should be of
value to both engineers engaged in DF research, design, and development
and those responsible for operational deployment and use.  System
engineers engaged in integrating small-aperture DF systems into larger
systems will find this volume useful.  Similarly, small-aperture DF users and
operators can benefit from it.  Analytical results are presented in a form
convenient for engineering use.  A knowledge of mathematics through
calculus is desirable.  Rigorous mathematical treatments have been de-
emphasized in the interest of brevity and conciseness; however, sufficient
mathematical detail is given to support the analytical results, and, where
possible, references are made to sources containing more detailed
mathematical treatments.  Chapter 1 is concerned with the functional
elements of radio direction-finding and a definition of small-aperture DF based
on linear wavelength criteria.  History and evolution are discussed.  Chapter 2
presents the basic operating principles of radio direction finding, in general,
and small-aperture DF, in particular.  Signal direction-of-arrival measurement
Abstract Text
techniques using amplitude, phase, and time are introduced.  Technical and
operational performance factors in the frequency, space, and time domains
are discussed in Chapter 3.  Chapter 4 is concerned with direction-of-arrival
error sources including propagation-induced errors and environmental,
instrumental, and observational errors.  The effects on small-aperture DF
performance are stressed.  In Chapter 5, small-aperture DF techniques are
categorized based on the method of deriving the direction-of-arrival
information.  Each technique is analyzed, and the method of operation is
quantitatively defined.  Strengths and limitations are delineated.  Chapter 6
presents representative examples of contemporary operational small-aperture
DF  systems.  Chapter 7 deals with passive geolocation techniques including
DF homing, navigation, and triangulation.  Subsystem characteristics and
design approaches that significantly impact performance are described in
Chapter 8.  In Chapter 9, DF calibration and test are discussed.  Chapter 10
includes an analysis of direction finding on frequency-hopping, spread-
spectrum transmissions.  The appendix describes method of moments
computer programs suitable for small-aperture DF analysis.  (Abstract taken





Direction discriminating hearing aid systemTitle Text
Jhabvala, M., Lin, H. C., Ward, G.Author Text
Technology 2000, Vol,1, pages 66-72, (See N91-23021 14-99), 1991.  Authors
employed:  International Aeronautics and Space Administration, Goddard
Space Flight Center, Greenbelt, Maryland; Design Three, Inc., Oxon Hill, MD.
Source Text
direction finding, display devices, hearing, auditory
defects, eyepieces, homing devices, noise propagation,
visual signals, warning systems
Keyword Text
A visual display was developed for people with substantial hearing loss in
either one or  both ears.  The system consists of three discreet units; an
eyeglass assembly for the visual  display of the origin or direction of sounds;






The role of GPS in flight calibrationTitle Text
Johannessen, R.Author Text
Conference:  IEE Colloquium on "Current and Future Trends in Flight
Calibration of Radio Navigational Aids", London, UK, April 15, 1991.  Digest
No. 079, published by IEE, London, UK, pages 9/1-6, 1991.  Author's
Association:  STC Technology Limited, Harlow, UK
Source Text
aerospace testing, calibration, radio direction-
finding, radio navigation, satellite relay systems,
flight calibration, Global Positioning System,
navigational aids, differential GPS
Keyword Text
Discusses the advantages and disadvantages which the use of the Global
Positioning System (GPS)  brings to flight calibration of other navigational
aids.  The main advantages are the high precision  offered by GPS as well as
the automation it offers.  The main disadvantages lie in the lack of control
which the calibrating authority has over the system, and some of the
technical uncertainties  surrounding the system.  The candidate technique for
dealing with these aspects is a form of  differential GPS but without






The application of GPS to the H-II orbiting planeTitle Text
Kawano, I., Wakabayashi, Y., Izumi, T., Harigae, M., Ikeuchi, M.,
Maeda, H.
Author Text
Navigation.  Journal of the Institute of Navigation, Vol. 38, No. 4, pages 317-
39, 1991.  Authors' Association:   National Space Development Agency of
Japan, Ibaraki, Japan.
Source Text
radio direction-finding, radionavigation, satellite
relay systems, space vehicles pseudorange variation,
GPS, H-II orbiting plane, HOPE, space transportation
vehicle, H-II rocket, receiver design, orbit
determination, delta range variations, dynamic motion,
time to first fix, antenna location, navigation
performance
Keyword Text
Describes the application of GPS to the H-II orbiting plane (HOPE). The
HOPE is a Japanese space transportation vehicle that will be launched at the
end of the 1990s. It will be launched by the H-II rocket, a Japanese next-
generation main launcher, and will return to the Earth autonomously after
various orbital operations. GPS is a key component in guiding the HOPE
safely during the on-orbit, rendezvous, de-orbit, and approach phases. The
paper presents the analytical results of GPS receiver design and orbit
determination. Specifically, it addresses expected pseudorange and delta
range variations, tolerance to high dynamic motion, time to first fix (TTFF),






Transhorizon 2 GHz angle-of-arrival measurements and analysisTitle Text
Kent, A. N. and Dilworth, I. J.Author Text
Conference:  Seventh International Conference on Antennas and Propagation
ICAP '91, York, UK, April 15-18, 1991.  Conference Publication, No. 333,
published by IEE, London, UK, Vol. 1, pages 310-13, 1991.  (ISBN 0 85296
508 7)  Authors' Association:  Home Office, London, UK.
Source Text
microwave links, radiowave propagation, tropospheric
electromagnetic wave propagation, received signal
level, UHF, UK, angle-of-arrival measurements,
experimental Transhorizon link,  overland path, East
Anglian, signal enhancement, stable atmospheric
conditions, reflecting-layer  propagation model, 93 km,
2 GHz
Keyword Text
Received signal level and angle-of-arrival measurements are being recorded on
a 93 km, 2 GHz  experimental Transhorizon link on an overland path in East
Anglian, UK.  Significant periods of signal  enhancement have been observed,
associated with stable atmospheric conditions.  The link and  experimental
system is described and preliminary results are analyzed primarily with






Direction of arrival and building scatter at UHFTitle Text
Matthews, P. A. and Mohebbi, B.Author Text
Conference:  Seventh International Conference on Antennas and Propagation
ICAP '91, York, UK, April 15-18, 1991.  Conference Publication, No. 333,
published by IEE, London, UK, Vol. 1, pages 147-50, 1991.  (ISBN 0 85296
508 7)  Authors' Association:  Leeds University, UK.
Source Text
building, electromagnetic wave scattering, radio
direction-finding, radiowave propagation, direction of
arrival measurement, building scatter, radio signals,
UHF,  frequency transfer function, power delay spread
profile, radio channel, Leeds, received signal
Keyword Text
Buildings and other obstacles scatter and reflect radio signals at UHF but the
magnitude and effect  of building scatter is not well known.  Previous
measurements of the frequency transfer function and  power delay spread
profile of the radio channel made at several sites around Leeds showed that
the  received signal often contained only few components.  As there were only
a few components in the  received signal, it should be possible to measure






The Ionosphere: Communications, Surveillance, and Direction FindingTitle Text
McNamara, Leo F.Author Text
The Ionosphere: Communications, Surveillance, and Direction Finding,




The author writes this introductory text in a simple style, describing the
ionosphere and its effects on systems which use it, giving particular
emphasis to HF communications as well as including sections on the single
station location of HF transmitters, and over the horizon radar.  It is written for
those who must understand or operate these systems, and for those who just
enjoy knowing how things work.  It is about high frequency radiowave
propagation and will be helpful to the military, commercial, and the amateur
users of the high frequency radio spectrum.  It will also help in gaining
understanding of the problems in the "real world" of HF propagation.  The
book is almost completely devoid of complex formulas and can be used by
non-engineering majors.  Shortwave radio listeners, non-technical radio
amateurs, military and commercial HF radio systems planners, and the like
may also find this book beneficial.  (Abstract written for purpose off this







The Ionosphere: Communications, Surveillance, and Direction FindingTitle Text
McNamara, Leo F.Author Text
The Ionosphere: Communications, Surveillance, and Direction Finding, Orbit
Books Company, Malabar, Florida, 1991:
Source Text
Keyword Text
The chapters in this book include information about the sun, the ionosphere,
HF radio propagation, ionograms and their interpretation, predictions for HF
communications, communication problems  under normal conditions,
Disturbances to normal communications, unusual HF propagation modes,
real-time channel evaluation of HF circuits, HF direction finding, classical
method of single station location, ray re-tracing for long-range single station
location, tilt correction for short-range single station location, coordinate
registration for over the horizon back scatter systems.  The author also covers
some interesting history on the investigation of the ionosphere in his
introduction, and poses some interesting problems in his final chapter.
(Abstract written for purpose of this publication by Southwest Research







Meer, David E.Author Text
Critical Technologies for National Defense, pages 199-213, 1991.  (A91-51751
22-99).  American Institute of Aeronautics and Astronautics,  Washington,
DC. Author employed:  USAF, Institute of Technology, Wright-Patterson Air
Force Base, Ohio.
Source Text
radar detection, radio frequencies, range finders, real
time operation, remote sensors,  target recognition,
cruise missiles, Doppler radar, laser weapons, radio
direction finders,  weapon systems
Keyword Text
Prospective sensitive radar technologies with sensors operating at both RF
and laser  frequencies will enhance target detection, localization,
classification, identification, and  tracking capabilities.  Ultra-wideband radars
operating at lower frequencies promise to  detect stealthy targets and furnish
simpler, lower cost, more reliable radars which can  perform many of the
functions of current high resolution radars.  High resolution RF  sensors for
real-time recognition of noncooperative targets will be critical in future
engagements, allowing detection of targets hidden in foliage.  Laser radar







Cramer-Rao bounds on angle estimation with a two-dimensional array.Title Text
Mirkin, Adam N. and Sibul, Leon H.Author Text
Journal Article:  ISSN 1053-587X, 1991.  Authors employed:  Pennsylvania
State University, State College, Pennsylvania, 1991.
Source Text
signal processing, digital techniques, direction
finding systems, mathematical techniques estimation,
array processing, Cramer-Rao bounds, bearing
estimation, direction of arrival estimation
Keyword Text
Cramer-Rao variance bounds are derived for azimuth and elevation estimates
made with  a planar array.  A necessary and sufficient condition on the array
geometry which ensures  that these estimates uncouple is presented.  As
examples, a line array which does not  satisfy this condition and a planar
array which does satisfy this condition are examined.   It is impossible to
estimate both azimuthal and elevation angles with a line array.  The  planar
array example presents an important special case for which uncoupled
estimation  is achieved.  This basic array configuration of concentric circular
subarrays can be used  to synthesize arrays which yield uncoupled






Application of spatial filters to DOA estimation of coherent sources.Title Text
Moghaddamjoo, AlirezaAuthor Text
Journal Article:  ISSN 1053-587X, 1991.  Author employed:  Department of
Electrical Engineering & Computer Science, University of Wisconsin,
Milwaukee, Wisconsin, 1991.
Source Text
direction finding systems, theory, signal filtering and
prediction, mathematical techniques  estimation,
bearing estimation, direction of arrival estimation,
coherent sources, spatial filtering,  array processing
Keyword Text
Problems associated with spatial smoothing which relate to the rate of
decorrelation of  correlated sources are discussed.  Although a small
improvement is attained, if sources  have small differences in their directions-
of-arrival (DOAs), they will remain highly  correlated and the problem is not
significantly diminished.  A method which is based on  the spatial filtering of
an array vector is proposed.  A procedure is developed that  significantly
reduces the correlations among sources and results in a nearly diagonal
source  covariance matrix.  The design of the proposed spatial filters requires
preliminary  estimates of DOAs.  This requirement, however, is not a
drawback to this method, as is  shown.  Simulation studies are carried out for
a 12-element linear array with  quarter-wavelength element spacing.  In all
cases, 100 snapshots are used to estimate the  array covariance matrix.  In
each case, 10 different simulations, with different noise  sequences, are
performed to present the variability of the resultant spectrum.  The number  of






Transform-based covariance differencing approach to the array with
spatially nonstationary  noise.
Title Text
Moghaddamjoo, AlirezaAuthor Text
Journal Article:  ISSN 1053-587X, 1991.  Author employed:  Department of
Electrical Engineering & Computer Science, University of Wisconsin,
Milwaukee, Wisconsin, 1991.
Source Text
direction finding systems, theory, signal processing
digital techniques, mathematical  techniques
estimation, computer simulation, bearing estimation,
music algorithm, covariance differencing ,array
processing, direction  of arrival estimation
Keyword Text
The problem of bearing estimation in a situation where the additive white noise
is assumed  to be spatially nonstationary, i.e., uncorrelated and of unequal
power from sensor to  sensor, is discussed.  In this condition, the resolution
of the standard methods decreases  and the problem of source enumeration
becomes more involved.  A transform-based  covariance differencing approach
is proposed to resolve the problems of enumerating  sources and estimating







The utility of elliptical and circular confidence regions for HFDF
receivers.
Title Text
Nemec, Paul T.Author Text
Master's Thesis:  Astia Document (AD)-A238390, AFIT/GST/ENS/91M-2, 90
pages, 1991.  Author employed:  Air Force Institute of Technology, Wright-
Patterson Air Force Base, Ohio.
Source Text
confidence limits, direction finding, high frequencies,
probability theory, receivers,  intersections, ratios,
shapes
Keyword Text
This thesis investigates High Frequency Direction Finding (HFDF) Confidence
Region  (CR) shape exhibited by geolocations in a search-and-rescue
context.  In Phase 1, a  Keeney-Raiffa multi attribute utility function was
developed which allowed an analytical  measure of preference between
elliptical an equivalent-probability circular CRs.  Phase 2  utilized a likelihood
approach to establish CR shape for sample operational geolocations  having
multiple points of bearing intersections.  For 12 sample Phase 1
geolocations, the  elliptical CR always had higher utility than its
corresponding circular CR.  For accepted  sample geolocations, a preference
condition was developed whereby a circular CR would  only be preferred over
the corresponding elliptical CR if the relative percent utility  difference was






IEE Colloquium on "Current and Future Trends in Flight Calibration of
Radio Navigational Aids"  (Digest No. 079)
Title Text
no authorAuthor Text
IEE, London, UK, page 31, IEE, 1991.Source Text
aerospace computing, aerospace test facilities,
aerospace testing, calibration, ground support systems,
inertial navigation, inspection, radio direction-
finding, radio navigation, satellite relay systems,
flight calibration systems, Flight Calibration Unit,
operational computer systems, FCU operations,   RAF,
radar flight checking, navigation aid flight inspection
organizations, flight calibration service,  regulatory
requirements, GPS, flight calibration, GPS, INS,
navigation accuracy, flight conditions,  microwave
landing system, MLS
Keyword Text
The following topics were dealt with:  flight calibration systems; Flight
Calibration Unit (FCU)  operational computer systems; FCU operations; RAF
flight checking; radar flight checking;  navigation aid flight inspection
organizations; flight calibration service cost, regulatory requirements;  GPS
for flight calibration; integrated GPS and INS navigation accuracy, flight






Navigation accuracy of integrated GPS and INS under flight conditionsTitle Text
Owen, J. I. R.Author Text
Royal Aerospace Establishment, Farnborough, UK, pages 10/1-4, IEE,
London, UK, page 31, IEE, 1991.
Source Text
aerospace testing, calibration, inertial navigation,
radio direction-finding, radio navigation, satellite
relay systems, navigation accuracy, position accuracy,
velocity accuracy, TACAN, VOR/DME, flight conditions,
GPS,  radio beacons, Loran, system availability,
calibration, Differential GPS, DGPS, radio navigation
system, MLS
Keyword Text
GPS could provide a low cost means of accurately calibrating other navigation
systems including  radio beacons, Loran, VOR/DME-TACAN, etc.  However
several issues remain to be resolved  concerning system availability, integrity
and accuracy.  The paper discusses the current status of  GPS, illustrates
the position and velocity accuracies achievable and identifies problematic
areas that  users of the system for calibration purposes should be aware.
Ultimately GPS or derivatives such  as Differential GPS (DGPS) may replace
many of the present radio navigation systems as present  equipment
becomes obsolescent and replacement costs increase.  As the debate over
MLS has  demonstrated even systems currently being implemented are not






Characterization of fading mobile radio channelsTitle Text
Parsons, D.
Editor:  Macario, R. C. V.
Author Text
pages 20-47, Peter Peregrinus, London, UK, pages xii+328, 1991.Source Text
correlation methods, fading, frequency modulation,
mobile radio systems, radiowave propagation,
telecommunication channels, narrowband channel,
characterization, channel-sounding techniques,
frequency selective fading,  fading mobile radio
channels, wideband channel characterization, test
transmissions, short-term  fading, scattering models,
angle of arrival, signal spectra, fading envelope
statistics, spatial correlation  of field components,
frequency modulation, probability density function,
tapped-delay-line  transversal filter, system
functions, statistical characterization methods
Keyword Text
Difficulties of narrowband and wideband channel characterization are
compared and their resolution  by unmodulated RF carrier and narrow pulse
test transmissions respectively is discussed.  Multipath  propagation is
related to short-term fading and scattering models, angle of arrival and signal
spectra,  fading envelope statistics and spatial correlation of field
components.  Random frequency modulation  is described in terms of its
probability density function.  Frequency-selective fading of real signals
occupying finite bandwidth is examined.  The channel is modeled as a tapped-
delay-line transversal  filter, leading to symmetric relationships between the
four system functions in various domains.   Channel-sounding techniques,






Fitting of discrete irregularly spaced data with differentiable functions:
Application to ray  tracing in the ionosphere.
Title Text
Paul, A. K.Author Text
Final Report:  Astia Document (AD)-A236770, NOSC/TR-1405, 25 pages,
1991.
Author employed:  Naval Ocean Systems Center, San Diego, California.
Source Text
atmospheric sounding, Earth ionosphere, interpolation,
maps, ray tracing, constants, electron density
profiles, graphic arts, horizontal orientation,
latitude, longitude,  stratification, vertical
orientation
Keyword Text
Frequently, data are collected at irregularly spaced grid points, and for a
variety of  reasons, there is usually a need for interpolation; for example, a
two dimensional graphical  representation in the form of maps showing
contour lines of constant values (isobars in  weather maps).  In many cases,
this is not a trivial task, especially when the grid points  are irregular and large
data gaps exist.  This problem, as it exists for ionospheric data, was
discussed by Rush et al.  If the data can be fitted with a continuous function
that has  continuous partial derivatives, the computation of contour lines is
relatively easy.  The  electron density in the ionosphere at a given time is a
function of latitude, longitude, and  height.  Horizontal gradients of the
electron density can cause significant deviation of the  ray path distance and
direction from that expected under the assumption of horizontal  stratification
of the ionosphere.  To improve propagation predictions under such
circumstances, ray tracing studies that require the knowledge of the density
and its  gradient for every point along each ray path are needed.  Similar
remarks apply to the  vertical sounding of the ionosphere, where horizontal
gradients cause deviation from  vertical propagation and limit the accuracy of
electron density profile calculations unless  angle of arrival data are available






Ionospheric multi-paths separation with a high resolution direction
finding algorithm mapped on an  experimental system
Title Text
Rogier, J. L., Multedo, G., Bertel, L., Baltazart, V.Author Text
Rennes I. Univ., France, pages 117-21, IEE, London, UK, pages xii + 367,
IEE, 1991.
Source Text
antenna phased arrays, computerized signal processing,
ionospheric electromagnetic wave  propagation, radio
direction-finding, radiowave propagation, ionospheric
waves model, dynamic effects, signal processing,
antenna phased arrays, HF, multi-paths  separation,
direction finding algorithm, integration time,
anisotropic effects, receiving antennas,  emitter
location, ray-tracing procedures, ionospheric
predictions, vertical soundings
Keyword Text
Using a simplified model of waves coming from the ionosphere, the authors
show that for an  integration time above a few hundred ms, the singularity of
the correlation matrix is removed and that  the "spatial smoothing techniques"
become unnecessary in most cases.  This modelisation takes into  account
the dynamic and anisotropic effects of the medium, and also the response of
receiving  antennas.  They then describe the experimental system they
implemented to evaluate the algorithms.   Their measurements prove the
ability of the method to separate ionospheric multi-paths and to  provide a
good estimation of direction of arrival angles.  In the case of known emitter
location, some  ray-tracing procedures, based upon ionospheric predictions






Recent results obtained using the Losquet Island HF sky-wave back
scatter radar
Title Text
Ruelle, N., Gauthier, F., Le Saout, J. Y.Author Text
CNET, Paris, France, pages 66-9, IEE, London, UK, pages xii+367, IEE,
1991.
Source Text
back scatter, ionospheric electromagnetic wave
propagation, radar applications, radiowave
propagation, spectral analysis, arrival angle
determination, HF sky-wave propagation, HF back scatter
radar, CNET, Losquet Island,  radiowave propagation,
geophysical research, real time monitoring, ionospheric
propagation,  spectrum analysis
Keyword Text
In order to study HF sky-wave propagation, an HF back scatter radar has
been constructed by the  French National Telecommunications Research
Center (CNET) at Losquet Island near Lannion  (Brittany).  It has been
operational since the beginning of 1990.  This radar is used for evaluation of
radiowave propagation and geophysical research.  The authors present recent
results in the following  areas:  real time monitoring of ionospheric
propagation, angle of arrival determination, and spectrum  analysis of back
scattered signals.  First the Losquet Island facilities are briefly described and
results  are then presented.  The potential of the instrument for geophysical






Performance comparison of subspace rotation and MUSIC methods for
direction  estimation.
Title Text
Stoica, Petre and Nehorai, AryeAuthor Text
Journal Article:  ISSN 1053-587X, 1991.  Authors' Association:  Department of
Automated Control, Polytech Institute of Bucharest, Romania
Source Text
signal processing, digital techniques, direction
finding systems, mathematical techniques estimation,
computer programming, algorithms, direction of arrival
estimation, subspace rotation, music algorithm, array
processing, bearing estimation
Keyword Text
The statistical performance of subspace rotation (SR) methods (such as the
Toeplitz  approximation method [TAM] and a variant of ESPRIT) for direction
estimation using  arrays composed of matched sensor doublets is studied.
The distributional properties of  these methods are established, and a
compact explicit formula for the covariance matrix  of their estimation errors is
provided.  Next, using this formula and a similar formula for  MUSIC
covariance matrix, it is shown that the SR methods are statistically less
efficient  than MUSIC, at least for a sufficiently large number of snapshots.
The difference in  statistical performance between the commonly used SR
method and MUSIC may be  substantial if the number of sensors in the array
is large.  An optimally weighted SR  method which may approach the MUSIC







GPS interferometric attitude and heading determination: initial flight test
results
Title Text
Van Graas, F. and Braasch, M.Author Text
Navigation. Journal of the Institute of Navigation, Vol. 38, No. 4, pages 297-
316, 1991.  Authors' Association:  Avionics Engineering Center, Ohio
University, Athens, Ohio.
Source Text
aerospace testing, microcomputer applications, radio
direction-finding, radionavigation, radiowave
interferometry, satellite relay systems,
telecommunications computingattitude data, attitude
determination, heading determination, flight test
results, GPS interferometry, antennas, 24-channel GPS
receiver, microcomputer, storage, heading data,
software-generated artificial horizon, aircraft state
estimation, flight control, navigation
Keyword Text
Attitude and heading determination using GPS interferometry is a well-
understood concept. However, efforts have been concentrated mainly in the
development of robust algorithm and applications for low-dynamic, rigid
platforms (e.g. shipboard). The paper presents results of what is believed by
the authors to be the first real-time flight test of a GPS attitude and heading
determination system. Signals from four antennas are processed by a 24-
channel GPS receiver. Data from the receiver are sent to a microcomputer for
storage and further computations. Attitude and heading data are sent to a
second computer for display on a software-generated artificial horizon.
Demonstration of this technique proves its candidacy for augmentation of







A resolution measure for the MUSIC algorithm and its application to
plane wave arrivals  contaminated by coherent interference.
Title Text
Zhou, Changguo; Haber, Fred; Jaggard, Dwight L.Author Text
Journal Article:  ISSN 1053-587X, 1991.  Authors' Association:  Moore School
of Electrical Engineering, University of Pennsylvania, Philadelphia,
Pennsylvania
Source Text
signal processing, digital techniques, direction
finding systems, mathematical techniques  estimation,
computer programming, algorithms, signal interference,
music algorithm, direction of arrival estimation,
bearing estimation, coherent interference
Keyword Text
The authors present a deterministic approach to the resolution analysis of the
MUSIC algorithm for resolving plane waves contaminated by coherent
interference when ensemble  average covariance matrices are used.  In the
analysis, a resolution measure to describe  the resolution potential of MUSIC
in resolving two plane waves in noise is introduced.   A closed-form solution
for the resolution measure is given, and the result is compared to  the
resolution threshold derived by M. Kaveh and A. J. Barabell (1986) when the
covariance matrices are estimated from a finite number of snapshots.  In the
presence of  coherent interference, the resolution potential of MUSIC is
severely limited, determined  mainly by the signal-to-interference ratio (SIR).
An approximate expression for the  threshold SIR is derived for the cases
when SIRs are large and the coherent interference  and direct arrivals are well
separated in spatial frequency.  In these cases, it is shown that  the threshold
SIR is inversely proportional to the resolution measure, and the spectral
estimates at the spatial frequencies of plane wave arrivals are approximately
equal to the  SIR when the arrivals are resolved.  Illustrations are given, using
an 11-element uniform  array, for the cases of plane wave reflection from an






Effect of an isophase base on the characteristics of a phased-array radar
system
Title Text
Abramov, A. A., Cherniakov, M. S.Author Text
Radiotekhnika, pages 74, 75,  January 1991.   (ISSN 0033-8486)Source Text
antenna radiation patterns, phased arrays, radio
direction finders, target acquisition, electromagnetic
noise, oblique coordinates
Keyword Text
The paper evaluates the reduction in the effectiveness of MTI devices of radar
systems  with discretely phased arrays when an isophase base is introduced
to increase the  angular-coordinate measurement accuracy.  It is shown that
the isophase-base technique  is not effective for systems with stringent





January - FebruaryMonth Text
Modeling the horizontal structure of mid-latitude E/sub s/ from its
refraction effects on F-region  echoes
Title Text
Barnes, R. I.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 53, No. 1-2, pages 105-
14; January-February 1991.  Authors employed:  Department of Physics,
Queensland University, Brisbane, Qld., Australia.
Source Text
sporadic-E, E-region, ionosphere, model, mid-latitude,
middle latitude, horizontal  structure, E/sub s/,
refraction effects, F-region echoes, wind-shear
compression, metallic-ion  content
Keyword Text
The Bribie Island HF radar (situated at 27 degrees S, 153 degrees E)
synthesizes a narrow beam,  2.5 degrees wide at an operating frequency of
5.8 MHZ, which is used to measure angle of arrival  of echoes reflected from
the ionosphere.  At times underlying sporadic-E (E/sub s/) ionization  appears
to disturb the F-region angle of arrival.  This effect on the narrow beam is
evidently due  to refraction and diffraction effects caused by E/sub s/ having
significant horizontal structure.   Examples are presented along with
theoretical models, using wind-shear theory and parameters of  the E/sub s/
event recorded on a phase ionosonde.  To model the horizontal structure
either the  wind-shear compression or the metallic-ion content is allowed to
vary horizontally.  The resulting  cloud is moved across the sky and synthetic
measurements of angle or arrival, amplitude and  Doppler shift are produced,






Sea Test Development of Laser Altimeter.  <NOTE> Final Report October
1988-December  1990
Title Text
Crittenden, E. C., Rodeback, G. W., Milne, E. A., Cooper A. W.Author Text
Final Report:  Report NPS-PH-91-006, 25 pages; January 1991.  Authors
employed:  Naval Postgraduate School, Monterey, California
Source Text
accuracy, altimeters, altitude, amplitude, angle of
incidence, balloons, disposable equipment,
Distribution, lasers, low altitude, measurement, narrow
beams (radiation), parachutes, patterns,  photography,
probability distribution functions, reflectance, sea
testing, shape, shifting, short  wavelengths, signals,
surface properties, surfaces, vertical orientation,
water, waterways, waves,  wind direction, laser
altimeters, laser beams, angle of arrival, ocean
surface, gram, Charlier distribution,  NTISDODXA
Keyword Text
Low altitude (81 m.) narrow-beam laser reflectance measurements were made
from the nearly  ocean-like water surface under the Golden Gate Bridge. For
short wavelength waterways  superimposed on swell, the signal amplitude
probability distribution showed periods of zero return  signal, even for vertical
incidence, apparently due to tipping of the average water surface. The
nonzero signals show an antilog-normal probability distribution, skewed
toward higher signal than  that provide by a normal (Gaussian) distribution.
With incidence angle displaced from the  vertical, the distribution shape is
retained but with more frequent zero reflections.  The decrease  with angle of
the average signal, including the zeros, is well fitted with a Gram-Charlier
distribution, as seen by earlier observers using photographic techniques
which masked these details  of the structure.  For the simpler wave pattern
due to a long sustained wind direction, the signal  amplitude probability
distribution is log-normal with no zero signal periods, for this case, the
distribution shifts toward exponential at large angles from the vertical. For
surface states  intermediate between the above two extremes the distribution
is often normal. The larger return  signal resulting form the skew toward larger
amplitudes from lognormal are more favorable for  disposable laser altimeters
than previously believed. Also for an altimeter which may be swinging  from a
parachute or balloon, the return at angles from the vertical remains high. The
presence of  occasional zero return signal does degrade the accuracy of
altitude somewhat for a descending  altimeter, but the signal available






Quadratic approximations in convex non-differentiable optimizationTitle Text
Gaudioso, M., Flavia Monaco, M.Author Text
SIAM Journal on Control and Optimization, Vol. 29, No. 1, pages 58-70;
January 1991.  Authors employed:  Dipartimento di Sistemi, Univ. della
Calabria, Rende, Italy.
Source Text
convergence of numerical methods, optimization, bundle
methods, convex non-differentiable optimization, convex
non-smooth functions, quadratic  approximations,
objective function, convergence
Keyword Text
An implementable descent method for the unconstrained minimization of
convex non-smooth  functions of several variables is described.  The algorithm
is characterized by the use of a set of  quadratic approximations of the
objective function in order to compute the search direction.  The  resulting
direction finding subproblem is shown to be equivalent to a structured
parametric  quadratic programming problem.  The convergence of the






Ranging and positioning test of an aircraft using a geostationary satelliteTitle Text
Ito, K., Hoshinoo, K., Ito, M., Nishi, S.Author Text
Transactions of the Institute of Electronics, Information and Communication
Engineers B-II, Vol. J74B-II, No. 1, pages 9-16; January 1991.  Authors
employed:  Electronics Navigation Research Institute, Ministry of
Transportation, Mitaka, Japan.
Source Text
air-traffic control aircraft, radio direction-finding,
radio navigation, satellite relay systems, aircraft
position, ranging system, ranging accuracy, ranging
test, geostationary satellite, aeronautical  satellite
system, air traffic control, oceanic area, ground earth
station, positioning system, positioning  accuracy
Keyword Text
In the aeronautical satellite system for air traffic control in the oceanic area, it
is important to know  the position of the aircraft from the ground earth station.
The paper describes the ranging and  positioning system using two
geostationary satellites (a real one and a pseudo one on the ground).   This
system is designed to allow ranging and positioning of each aircraft every 0.6
sec within the  ranging and positioning accuracy of 100 m and 1 km,
respectively.  Experiments to estimate this  system were performed using a





January - FebruaryMonth Text
A study of apparent ionospheric motions associated with multiple
traveling ionospheric  disturbances
Title Text
Jacobson, A. R., Carlos, R. C.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 53, No. 1-2, pages 53-
62; January-February 1991.  Authors employed:  Division of Space Science &
Technology, Los Alamos National Labortory, New Mexico.
Source Text
F-region, ionosphere, TID, plasma flow, ionosphere,
apparent ionospheric motions, multiple traveling
ionospheric  disturbances, undulatory motion, F-region,
multiple-wave overlap
Keyword Text
The apparent undulatory motion of the ionospheric HF reflecting surface is
studied using a method  based on the relationship between angle-of-arrival
and Doppler.  The conditions are mid-latitude,  daytime, F-region,
winter/spring/summer.  It was usually that multiple traveling ionospheric
disturbances are active simultaneously, so that the HF Doppler evolves in a
highly irregular and  non-sinusoidal manner.  The influence of this multiple-
wave overlap on the apparent propagation  velocity measured quasi-
instantaneously was studied.  The apparent propagation velocity shows
dominant propagation toward the E/SE, and virtually no propagation toward
the W/NW.  The  apparent instantaneous velocity varies widely in both
magnitude and azimuth over times as short  as 500 s.  This is explained in






An operational system implementation of the ESPRIT DF algorithmTitle Text
Johnson, A. L., Miner, G. E.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 27, No. 1,
pages 159-66; January 1991.  Department of Radiolocation Science,
Southwest Research Institute, San Antonio, Texas.
Source Text
computerized signal processing, digital simulation,
estimation theory, probability, radio  direction-
finding, signal detection, ESPRIT algorithm, direction-
finding system architecture, phase ambiguity
resolution, array  separations, multidimensional
azimuth/elevation estimation, bearing quality
indicator, angle-of-arrival estimate, computer
simulated performance, probability of detection, false
alarm,  azimuthal separation
Keyword Text
The practical implementation of the ESPRIT algorithm into direction-finding
system architecture  is considered.  In particular, the problems of phase
ambiguity resolution for extended array  separations and multidimensional
azimuth/elevation estimation are addressed.  Generalized  solutions for these
problems are proposed, and a bearing quality indicator that provides a
measure  of credibility associated with each angle-of-arrival estimate is
developed.  Plots of computer  simulated performance are presented in order
to assess the probability of detection, of failure to  alarm, and of false alarm






An Operational System Implementation of the ESPRIT DF AlgorithmTitle Text
Johnson, R. L. and Miner, Gina E.Author Text
Southwest Research Institute, San Antonio, TX,  IEEE Transactions on
Aerospace and Electronic Systems, Vol.  27, No.  1, pp 159-166
Source Text
Keyword Text
The practical implementation of the ESPRIT algorithm into direction-finding
system architecture is considered.  In particular, the problems of phase
ambiguity resolution for extended array separations and multidimentional
azimuth/elevation estimation are addressed.  Generalized solutions for these
problems are proposed and a "bearing quality" indicator is developed which
provides a measure of credibility associated with each angle of arrival
estimate.  Plots of computer simulated performance are presented which
assess probability of detection, failure to alarm and false alarm rates as a






Determination of the number of noise-radiation sources in the case of
their parallel  direction finding
Title Text
Manzhos, V. N., Rudnev, M. L.Author Text
Radioelektronika, Vol. 34, pages 34-37, January 1991. (ISSN 0021-3470)Source Text
cross correlation, direction finding, instrument
orientation, noise generators, bearing  (direction),
computerized simulation, eigenvalues
Keyword Text
The paper examines the determination of the number of noise-radiation
sources in the case  of parallel direction finding on the basis of a bundle of
matrices of the generalized  eigenvalue problem as well as on the basis of
correlation and cross-correlation matrices.   Results of mathematical
modeling of the various parallel direction-finding techniques  considered are






Direction finding in a multi-path environmentTitle Text
Modurasinghe, D.Author Text
Electronics Letters, Vol. 27, No. 1, pages 61-2; 3 January 1991.  Author
employed:  Electronics Research Laboratory, Defense Science & Technology
Organization, Adelaide, SA, Australia.
Source Text
antenna arrays, antenna theory, radio direction-
finding, signal processing, multi-path environment,
spatial smoothing scheme, linear array, subarrays,
decorrelate coherent  arrivals, sensor noise variances
Keyword Text
A spatial smoothing scheme is applied to a linear array using subarrays to
decorrelate coherent  arrivals, in the case where the sensor noise variances






Low cost navigation systems for unmanned air vehiclesTitle Text
Paterson, JohnAuthor Text
AIAA Technical Library, 29th Aerospace Sciences Meeting, Reno, Nevada,
January 7-10, 1991.  Report AIAA PAPER 91-0091, 8 pages, 1991.  Author
employed:  California Polytechnic University, Pomona, California.
Source Text
air navigation, aircraft design, aircraft instruments,
drone aircraft, navigation  instruments, pilotless
aircraft, direction finding, global positioning system,
 reconnaissance aircraft, remotely piloted vehicles,
ultra light aircraft
Keyword Text
The lightweight, low-cost Unmanned Air Vehicle (UAV) presented requires a
relatively  inexpensive and lightweight navigation system that can keep the
aircraft within a few  thousand feet of a predetermined point for eight hours.
This paper describes three  navigation systems that were modeled in a
computer simulation which generated UAV  flight paths.  The field paths using
Automatic Direction Finding (ADF), Global  Positioning (GPS), and Distance
Measuring Equipment (DME) receivers were simulated  using a FORTRAN
program.  This program simulated the errors inherent in each receiver  and
compensated for the wind speed and direction.  Plots of the flight paths
generated  under different sets of operating conditions using ADF, GPS and
DME receivers were  used to evaluate the suitability of these systems.  It was
determined that, although both the  ADF and GPS navigation system could






Effect of atmospheric turbulence on the direction-finding characteristic
of an optical angle-measuring  device
Title Text
Patrushev, G. Ya.Author Text
Optiko-Mekhanicheskaya Promyshlennost, Vol. 58, No. 1, pages 35-7.
Translation: Soviet Journal of Optical Technology, Vol. 58, No. 1, pages 28-
30; January 1991.  Author employed:  Institute of Atmospheric Optical,
Academy of Science, Tomsk, USSR.
Source Text
angular measurement, optoelectronic devices,
fluctuation probabilities, signal variance function,
atmospheric turbulence, direction-finding
characteristic, optical angle-measuring device,
optoelectronic Monopulse method, integral distribution
function, logarithmic-normal fluctuations, rapid
measurement, correlation coefficient,  coordinate-
sensitive receiver
Keyword Text
The effect of atmospheric turbulence on the accuracy of a rapid determination
of the angular  coordinates of an object by an optoelectronic Monopulse
method is analyzed.  The density and the  integral distribution function of the
probabilities of fluctuations of the direction-finding characteristic  are obtained
for logarithmic-normal fluctuations of the flux that are arbitrary in magnitude.
The  accuracy of the rapid measurement of angular coordinates is
investigated as a function of the variance  and correlation coefficient of the






Multiple diversity reception techniquesTitle Text
Sasaki, O., Satoh, A. Hosoya, Y.Author Text
NTT Review, Vol. 3, No. 1, pages 66-74; January 1991.  Author employed:
NTT Corporation, Tokyo, Japan.
Source Text
diversity reception, fading, microwave antennas,
microwave links, multiple diversity reception, space
diversity, combined diversity, tilted beam, system
design, probability distributions, received power, in-
band linear amplitude  dispersion, path conditions,
reflected wave intensity, angle of arrival
Keyword Text
Multiple diversity reception techniques, such as space diversity using three
antennas and combined  diversity using a tilted beam, are effective as a
countermeasure against severe fading on microwave  links.  The paper
presents an evaluation of improvements attained, and discusses a system
design  under these diversities by using the probability distributions of the
received power and the in-band  linear amplitude dispersion.  It was found that
the improvement in multiple diversity reception  depends heavily on the path






Sleeve Antenna with Ground WiresTitle Text
Taguchi, Mitsuo, Egashira, Shigeru and Tanaka, KazumasaAuthor Text




Pocklington's integral equation for a sleeve antenna with ground wires is
formulated.  By applying the Galerkin method to this equation, a sleeve
antenna, a monopole antenna with ground wires, and a sleeve antenna with
ground wires are analyzed, and numerical results for these antennas are
compared with measured data.  The sleeve antenna features the leakage
current on the surface of the coaxial feeder, suppressed by a sperrtopf, but it
is mismatched with the 50-Ω feeder, but the leakage current induced on the
feeder cannot be neglected.  It is found that the sleeve antenna with ground
wires has the advantages of both antennas.  (Authors' abstract, formal






KDX-87 receiving and analysing system for VLF wide-band direction
finding
Title Text
Tian Mao, Xu Ji-sheng, Ma Shu-yingAuthor Text
Acta Geophysica Sinica, Vol. 34, No. 1, pages 11-19.  Translation:  Acta
Geophysica Sinica; January 1991.  Authors employed:  Department of Space
Physics, Wuhan University, China
Source Text
atmospheric techniques, ionospheric measuring
apparatus, ionospheric techniques, whistlers, China,
ionosphere, magnetosphere instrumentation, radio
receiver, location, measurement, technique,  KDX-87,
analyzing system, VLF wide-band direction finding, exit
area, polarization, dynamic  spectrum, long-distance
lightning, balancing circuits
Keyword Text
The KDX-87 receiving and analyzing system for VLF wide-band direction
finding (DF) developed  by the whistler group of Wuhan University is
described.  This system is suitable for measuring and  analyzing the exit
area, polarization state and dynamic spectrum of whistler waves, and can be
extended to locate the long-distance lightning and VLF navigation signals etc.
 Small size antennas  and portable receiver are adopted.  The coupling and
balancing circuits between antennas and  receiver are properly designed and
an effective calibration technique is used, thus enabling the  system to have a
good frequency response and an uniformity of properties between different
channels.  By utilizing the frequency-modulation characteristic of whistler






Experimental and theoretical comparison of some algorithms for
beamforming in single  receiver adaptive arrays.
Title Text
Wahlberg, Bo G., Mareels, Iven M. Y., Webster, IanAuthor Text
IEEE Transactions on Antennas and Propagation Vol. 39, No.1, pages 21-28,
January 1991.  Authors employed:  Department of Electrical Engineering &
Computer Science, University of Newcastle, NSW, Australia.
Source Text
antennas, Arrays, Systems Science and Cybernetics,
adaptive systems, mathematical  techniques algorithms,
direction finding systems, beam forming, single
receiver adaptive arrays, null steering, least mean
square iteration,  covariance matrix based methods
Keyword Text
Adaptive null steering in single receiver adaptive arrays is discussed.  The
single receiver  structure allows only output power for a given set of weights to
be measured.  The  problem, then, is to adaptively adjust the weights of the
antenna array, based on output  power measurements only, so as to reject
interference signals while maintaining a fixed  response in a given look
direction.  Current least-mean-square (LMS)-based iterative  techniques use
perturbations of the beamformer weights to obtain an estimate of the  gradient
of a given cost (power) function in order to update an initial guess.  The key
idea  of this work is to determine the optimal beamformer weights in a single
step, by estimating  the covariance matrix of the array sensor outputs using a
weight perturbation technique.   Based on this covariance matrix estimate,
three different approaches for finding the  beamformer weights are studied.
The first corresponds to a sample matrix inversion (SMI)  scheme, with the
sample covariance matrix replaced by the one obtained from the  perturbation
estimation method, while in the second approach the weights are determined
using an eigenvalue decomposition of the covariance matrix estimate.  In the
third  approach the directions-of-arrival (DOAs) of the incoming wavefronts are
first estimated,  and then, in a second step, the beamformer weights are
calculated from the DOA  estimates.  The advantage of the third approach is
that this method is not affected by  correlation between the different sources.
In comparison to iterative techniques, the  approach offers much faster







Optical analyzer having a multiwedge diaphragm for increased-accuracy
direction finders
Title Text
Afanas'ev, V. A., Zemlyanov, M. M., Kachanova, S. Yu.Author Text
Optiko-Mekhanicheskaya Promyshlennost, Vol. 58, No. 2, pages 37-40.
Translation: Soviet Journal of Optical Technology, Vol. 58, No. 2, pages 91-3;
February 1991.  Authors employed:  "Polyus" Science Research Institute,
Moscow, USSR.
Source Text
distance measurement, optical information processing,
optical instruments, analyzer design, multi wedge
diaphragm, increased-accuracy direction finders,
operating principle,  optical analyzer, narrow bar-
shaped light spot, light-transmitting diaphragm,
operating field, equal  identically oriented right
triangles
Keyword Text
The paper describes the construction and operating principle of a new optical
analyzer, capable of  determining the coordinate of a narrow bar-shaped light
spot within an accuracy of a few and  fractions of a percent.  The design of
the analyzer is based on a light-transmitting diaphragm, the  operating field of
which is made in the form of a set of equal identically oriented right triangles -
or  "wedges".  The results of calculations and an experimental test of the






An adaptive array for mobile communication systemsTitle Text
Anderson, S., Millnert, M., Viberg, M., Wahlberg, B.Author Text
IEEE Transactions on Vehicular Technology, Vol. 40, No. 1, Part 2, pages
230-6; February 1991.  Authors employed:  Department of Electrical
Engineering, Linkoping University, Sweden.
Source Text
antenna phased arrays, channel capacity, interference
suppression, mobile radio systems, radio  direction-
finding, receiving mode, signal separation,
interference rejection, directional sensitivity,
adaptive array,  mobile communication systems, channel
capacity, antenna array, base station, transmitting
mode,  high-resolution direction-finding, antenna
outputs, reference signals, scattering scenarios, urban
 areas, cochannel interference
Keyword Text
The use of adaptive antenna techniques to increase the channel capacity is
discussed.  Directional  sensitivity is obtained by using an antenna array at
the base station, possibly both in receiving and  transmitting mode.  A
scheme for separating several signals at the same frequency is proposed.
The method is based on high-resolution direction-finding followed by optimal
combination of the  antenna outputs.  Comparison with a method based on
reference signals is made.  Computer  simulations are carried out to test the
applicability of the technique to scattering scenarios that  typically arise in
urban areas.  The proposed scheme is found to have great potential in







Radiolocation of magnetospheric turbulenceTitle Text
Babichenko, A. M., Gurevich, A. V., Karashtin, A. N., Rapoport, V. O.Author Text
Pis'ma v Zhurnal Eksperimental 'noi i Teoreticheskoi Fiziki, Vol. 53, No. 3,
pages 139-43.  Translation:  JETP Letters, Vol. 53, No. 3, pages 147-50; 10
February 1991.  Authors employed:  Science-Research Radiophysics
Institute, Nizhnii Novgorod, USSR.
Source Text
atmospheric techniques, atmospheric turbulence,
magnetosphere, magneto spheric electromagnetic  wave
propagation, HF, Sura heating station, magneto spheric
turbulence, radiolocation, auroral magnetosphere, ion
acoustic turbulence, longitudinal currents, 4000 km,
4.5 to 9 MHZ.
Keyword Text
Preliminary result of a radiolocation study of the auroral magnetosphere in the
short-wave band are  reported.  The spectral characteristics of the signal
correspond to a scattering by ion acoustic  turbulence in the region of






Theory of frequency modulation by synthetic antenna motion.Title Text
Baghdady, Elie J.Author Text
IEEE Transactions on Communications, Vol.39, No. 2, pages 235-248,
February 1991.  Author employed:  EJB Research Associates, Weston,
Massachusetts.
Source Text
radar, synthetic aperture, frequency modulation,
antennas, Doppler effect, radio direction finding,
signal processing, digital techniques, induced Doppler
frequency modulation, synthetic antenna motion,
blending function,  antenna spacing
Keyword Text
The author presents the theory governing the method of simulating or
synthesizing antenna  motion over a specified aperture onboard a supporting
platform by commutating among  a number of discrete antennas arranged
along a prescribed path of motion.  The theory  brings out the considerations
and criteria for selecting the number and spacing of antennas  to be
commutated; the effects, and hence criteria, for specifying the pulse
characteristics  of the gating (or blending) time function that describes how
each antenna is tapped (or  switched on and turned off) by the commutator
each time it is activated; the nature and  performance characteristics of the
blending corrective filter, or postcommutator sample  interpolator, that will
extract the desired Doppler-modulated signal if the spacing between
successively activated antennas is such that no time-invariant blending
function will  extricate the desired sampling spectral zone for any but a very
restricted type of signal;  and the guidelines for resolving complications that






An L-shaped array for estimating 2-D directions of wave arrivalTitle Text
Hua, Y., Sarkar, T. K., Weiner, D. D.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 39, No. 2, pages 143-
6; February 1991.  Authors employed:  Department of Electrical Engineering,
Melbourne University, Parkville, Vic., Australia.
Source Text
antenna arrays, parameter estimation, radio direction-
finding, direction-of-arrival estimation, array
processing, direction finding, L-shaped array,
structured  2-D array, uniform linear arrays, Cramer-
Rao bounds, wave directions, efficient maximum
likelihood algorithm
Keyword Text
A simple structured 2-D array, the L-shaped array, is presented.  The L-
shaped array consists of  two uniform linear arrays (ULA) connected
orthogonally at one end of each ULA.  It is shown that  the Cramer-Rao
bounds (CRB) of the estimated wave directions based on the L-shaped array
are  about 37% smaller than those for the cross array.  The CRB indicates
the accuracy potential  because it is the (reachable) lower bound on the
variance of any unbiased estimate.  An efficient  maximum likelihood







An L-Shaped Array for Estimating 2-D Directions of Wave ArrivalTitle Text
Hua, Yingbo, Sarkar, Tapan and Weiner, Donald D.Author Text




For the estimation of two-dimensional (2-D) directions of plane wave arrival, an
L-shaped array of sensors has 37 percent better accuracy potential than the
conventional cross array.  Computationally efficient maximum likelihood
algorithm for the L-shaped array is available to achieve its full potential.






The application of a novel two-way mobile satellite communications and
vehicle tracking system  to the transportation industry
Title Text
Jacobs, I. M., Salmasi, A., Bernard, T. J.Author Text
IEEE Transactions on Vehicular Technology, Vol. 40, No. 1, Part 1, pages 57-
63; February 1991.  Authors employed:  QUALCOMM Incorporated, San
Diego, California.
Source Text
industries, mobile radio systems, radio direction-
finding, satellite relay systems, tracking  systems,
transportation, USA, two-way mobile satellite
communications, vehicle tracking system, transportation
industry,  vehicle position reporting system, Europe,
system characteristics, service operations, signal
processing, truckload motor carrier
Keyword Text
A two-way mobile satellite communications and vehicle position reporting
system currently  operational in the US and Europe is described.  The
system characteristics and service operations  are described in detail, and
technical descriptions of the equipment and signal processing  techniques are
provided.  The application of this technology to the land transportation
industry,  specifically the over-the-road truckload motor carrier segment, and






Electrical Conductor Detector.Title Text
Kirkland, J. L.Author Text
Patent:  Department of the Navy, Washington, DC.  Report PAT-APPL-5-386
482, Patent - 4 992 786, 5 pages; February 1991.
Source Text
cutting, electric conductors, electricity, insulation,
loses, power, probes, radio direction finders, radio
frequency, signals, underwater, waste , wire, electric
conductors, detectors, patents, pat, CL-340-850, NTISGPN
Keyword Text
Apparatus is disclosed for detecting partially submerged wires and
determining the location of the  above water portion thereof by injecting into
the submerged portion a radio frequency electrical  signal, and utilizing radio
direction finders to obtain a fix on the resulting radiating above water  portion.
An insulation cutting probe is used, and a radio frequency injection signal







Lo, T., Leung, H., Litva, J.Author Text
Electronics Letters, Vol. 27, pages 350-352, February 14, 1991.  (ISSN 0013-
5194) Authors employed:   McMaster University, Hamilton, Canada
Source Text
antenna radiation patterns, beams (radiation), fast
Fourier transformations, interpolation, computerized
simulation, high resolution, radial distribution,
robustness (mathematics)
Keyword Text
A beamforming approach based on the method of radial basis functions is
presented.  The  use of these functions provides a method for carrying out
interpolation in functional space  of high dimensionality.  Computer
simulations demonstrating the effectiveness and  robustness of the technique
are discussed, and its applicability to angle-of-arrival  estimations is
emphasized.  The technique is shown to be as effective and robust as the







Radial Arm Strike Rail.Title Text
Mckeown, M. H., Beason, S. C.Author Text
Patent:  Department of the Interior, Washington, DC. Report PAT-APPL-7-401
390|Patent-4 996 547, 18 pages; February 1991.
Source Text
distance measuring equipment, direction finding,
patents, subsurface structures, underground  storage,
radioactive waste disposal, shafts (excavations),
geological surveys, stereo photography,  goniometers,
radial arm strike rails, geological mapping, PAT-CL-354-
81, NTISGPINT
Keyword Text
The radial arm strike rail assembly is a system for measurement of bearings,
directions, and  stereo photography for geologic mapping, particularly where
magnetic compasses are not  appropriate. The radial arm, voting around a
shaft axis, provides a reference direction  determination for geologic mapping
and bearing or direction determination.  The centerable and  levelable pedestal
provides a base for the radial arm strike rail and the telescoping camera
pedestal.  The telescoping feature of the radial arm strike rail allows







Step reduction of the displacement of the difference pattern of a
Monopulse phased-array  antenna
Title Text
Nezlin, D. V., Dzhigan, V. I.Author Text
Radioelektronika, Vol. 34, pages 73-75,  February 1991.  (ISSN 0021-3470)Source Text
antenna arrays, antenna radiation patterns, direction
finding, Monopulse antennas, phased  arrays,
algorithms, discrete functions, phase shift
Keyword Text
The paper examines the possibility of improving the direction-finding precision
for a  Monopulse phased array by means of the preliminary synthesis and
recording of discrete  phase distributions (PDs).  The proposed method uses
discrete analogs of gradient  algorithms, based on coordinate-descent
strategies.  It is shown that the proposed method  for obtaining optimal PDs
is an effective means for improving the direction-finding  precision of






Battle of Britain, A Study in Command and Control.  <NOTE> Individual
Study Report
Title Text
Olsen, L. M.Author Text
Study Report:  33 pages; February 1991.  Author employed:  Army War
College, Carlisle Barracks, Pennsylvania.
Source Text
aerial warfare, air force, army, battles, Belgium,
coherence, command and control systems, direction
finding, France, frustration, Germany (east and west),
Great Britain, ground crews, IFF systems,  Netherlands,
Norway, plots, Poland, radar, Battle of Britain, World
War 2, identification systems, Radar equipment-
IFF(identification Friend or Foe), Radio equipment,
Military intelligence, NTISDODXA
Keyword Text
The Battle of Britain is thought to be the greatest air battle in history. This
battle began on 10 July  1940 and ended on 31 October 1940. It followed the
German Blitzkrieg of the Low Countries and  France and the ignoble British
retreat through Dunkirk.  During the previous months the German  Luftwaffe
had triumphed over the air forces of Poland, Norway, Holland, Belgium and
France and  had destroyed all but 66 of the 260 British Hurricanes sent to
support the British Army in France.   The German victories gave rise to beliefs
of invincibility which were replaced by feelings of  frustration and failure as the
Battle of Britain progressed.  Arguably the lack of a coherent plan  for the
German invasion of Britain, Operation Sealion, and the heroics of the British
pilots and  ground crews influenced the outcome of the Battle of Britain.
However, it is the contention of  this study that the Command and Control
systems of the British coupled with the technology that  made those systems
possible were responsible for the British victory.  The individual systems,
radar, radio, Denfification Friend or Foe (IFF) direction finding and intelligence,







Lightning ground flash density in the contiguous United States - 1989Title Text
Orville, R. E.Author Text
Monthly Weather Review, Vol. 119, No. 2, pages 573-7; February 1991.
Author employed:  Department of Atmospheric Science, State University of
New York, Albany, NY.
Source Text
lightning, meteorology, USA, AD 1989, contiguous United
States, National Lightning Detection Network, wideband
magnetic direction finders, cloud-to-ground lightning
flashes, flash density contours
Keyword Text
The National Lightning Detection Network, composed of 114 wideband
magnetic direction finders  for locating cloud-to-ground lightning flashes, was
operated with full coverage of the contiguous  United States for the first time
in 1989.  More than 13.4 million flashes were recorded during that  year.
Ground flash density contours were drawn on a grid with 120 horizontal points
and 100  vertical points.  This produces a flash density resolution of 50 km in
the east-west direction and  30 km in the north-south direction.  The peak
lightning flash density occurred northeast of Tampa,  Florida, with yearly
values of 10 km/sup -2/.  An annual flash density of 8 km/sup -2/ was
recorded over the Gulf Stream off the Carolina Coast.  Local flash density
maxima were observed  in eastern Texas, Kansas, on the Illinois-Indiana






The effects of multipath scatter from wind driven gravity waves on lines
of bearing serving as  direction-finders
Title Text
Ott, A. H., Russell, O.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 39, No. 2, pages 266-
8; February 1991.  Authors employed:  General Research Corporation,
Albuquerque, New Mexico.
Source Text
gravity waves, radio direction-finding, radio frequency
interference, wind driven gravity waves, lines of
bearing, HF, correlation interferometer direction
finder,  multipath, sea scatter, compensation theorem,
mutual impedance, transmitting monopole,  receiving loop
Keyword Text
The locations of targets transmitting HF frequencies generate lines of bearing
(LOBs) using a  correlation interferometer direction finder.  These LOBs are
subject to error if multipath from sea  scatter exists.  The compensation
theorem of G. D. Montheath (1951) is used to derive the change  in mutual
impedance between a transmitting monopole and a receiving loop when rough






Multifunction transmit and receive modules for EW arraysTitle Text
Priolo, Martin A., St. Onge, Gary, Bugeau, John L., Coughlin, William
J., Meharry, David E.
Author Text
Microwave Journal, Vol. 34, pages 83-87, 90, 92, February 1991.  (ISSN 0192-
6225)  Authors employed:   Lockheed Sanders, Nashua, NH
Source Text
electronic warfare, integrated circuits, linear arrays,
microwave circuits, phased arrays, transmitter
receivers, electronic countermeasures, electronic
packaging, incidence, phase  shift circuits, plane
waves, power conditioning
Keyword Text
A discussion is presented on the broadband MMIC transmit and receive (T/R)
module  which lies at the heart of the multifunction phased arrays used in
electronic warfare (EW)  systems on the new generation of airborne platforms.
 The phased or electronically  scanned array provides both ESM support and
ECM capability.  The phased array permits  the integration of both ESM and
ECM systems into a combined EW system which uses the  electronically
scanned multifunction array to detect signals, generate coarse quadrant or
fine scanned beam angle-of-arrival information, and provide a countermeasure
response.   The multi functionality of the MMIC-based phased array is
obtained with the T/R module.   An all MMIC dual polarized linear T/R module
is developed that operates over the 4.5-18  GHz range.  It has a phase shift of
five bits, a linear attenuation of 10 dB, a 1 W power  output, and a built-in-test
capability.  Four modules are integrated into a 1x4 linear  subarray and






TCAS finally moves into the cockpit.Title Text
Pryor, DavidAuthor Text
Allied Signal Aerospace, Aerospace America, Vol. 29, No. 2, pages 36-38,
February 1991.
Source Text
aircraft, electronic equipment, avionics, Collision
Avoidance System, Traffic Alert and Collision Avoidance
System (TCAS),  direction finding techniques, traffic
conflict
Keyword Text
TCAS is an interrogator/transponder collision avoidance system using range,
bearing,  altitude, and successive range differencing for a tau threat evaluation
and escape  maneuver, independent of anything on the ground.  The new
TCAS combines the best  features of the automated CAS (Collision
Avoidance System) airlines desire with the air  traffic situation display pilots
prefer.  TCAS is no longer an experimental system.  It has  been tested and
certified on 20 different types of commercial aircraft, including the Boeing
727, 737-300, 737-400, 747-100, 757, and 767, and McDonnell Douglas DC-
10 and  MD-80.  TCAS works by providing a ceaseless flow of data to airborne
aircraft on the  status of nearby traffic.  It alerts pilots to potentially dangerous
situations by monitoring  the positions of nearby aircraft and issuing
commands ordering appropriate evasive  maneuvers.  TCAS uses direction-
finding techniques to interrogate and locate the  transponders of up to 45
aircraft within a 15-mi radius.  It identifies and alerts the crew  to all aircraft it
considers threats ("intruders") and can display the location of up to 30






Focusing filters for wide-band direction findingTitle Text
Sivanand, S., Yang, J. F., Kaveh, M.Author Text
IEEE Transactions on Signal Processing, Vol. 39, No. 2, pages 437-45;
February 1991.  Authors employed:  Department of Electrical Engineering,
Minnesota University, Minneapolis, Minnesota.
Source Text
filtering and prediction theory, signal processing,
time-domain synthesis, detection threshold, focusing
filters, signal processing, FIR filter, array
processing, wide-band  direction finding, time-domain
equivalent, coherent signal-subspace transformations,
CST, multipath  environment, general arrays, least
squared error approach, general transformations, Taylor
series  expansion, closed-form transformations,
preprocessor, multichannel digital finite impulse
response  filter, diagonal transformations,
computational simplicity, tapped delay line filters,
arbitrary delay,  low-order filter-structures,
frequency domain, resolution thresholds
Keyword Text
A time-domain equivalent of the coherent signal-subspace transformations
(CST) is established for  wideband direction finding in a possible multipath
environment using general arrays.  Time-domain  equivalents of focusing are
derived based on the least squared error approach for general
transformations, and the Taylor series expansion approach for closed-form
transformations.  The  preprocessor is realized by a multichannel digital finite
impulse response filter.  For diagonal  transformations, the problem reduces
to implementing different delays at each sensor, which in turn  leads to
computational simplicity.  Various tapped delay line filters for realizing an
arbitrary delay  are proposed and compared.  Simulation results reveal that
low-order filter structures in the time  domain achieve similar performance to






Parallel VLSI matrix pencil algorithm for high resolution direction
finding
Title Text
van der Veen, A. J., Deprettere, E. F.Author Text
IEEE Transactions on Signal Processing, Vol. 39, No. 2, pages 383-94;
February 1991.  Authors employed:  Department of Electrical Engineering,
Delft University of Technology, Netherlands.
Source Text
antenna arrays, computerized signal processing, matrix
algebra, parallel algorithms, pipeline  processing,
radio direction-finding, antenna doublets array, SVD,
signal processing, array processing, direction of
arrival estimation,  singular value decomposition,
matrix pencil algorithm, high resolution direction
finding, multiple  signals, ESPRIT method, parallel
VLSI implementation, large-scale pipelining, unitary
transformations, generalized eigenvalues, data
matrices, modified Stewart Jacobi approach,
convergence, parameter computations, architecture, two-
layer Jacobi array, QR factorizations, single,
mapping, single parallel array, CORDIC processors
Keyword Text
Algorithms to find the directions of arrival (DOAs) of multiple signals from
measurements on an  array of antenna doublets (ESPRIT method) and their
parallel VLSI implementation are discussed.   In particular, algorithms that
allow large-scale pipelining and use only robust, unitary transformations  are
identified.  This problem is solved by a matrix pencil approach in which the
generalized  eigenvalues of a pair of data matrices are determined.  A
modified Stewart Jacobi approach is used  for which convergence is improved
and parameter computations are simplified. The resulting  architecture is a
two-layer Jacobi array that can handle all the subproblems: two QR
factorizations,  two SVDs, and a single generalized Schur decomposition.







Integrated acoustooptic modules for interferometric RF spectrum
analyzers
Title Text
Xu, G. D., Tsai, C. S.Author Text
IEEE Photonics Technology Letters, Vol. 3, No. 2, pages 153-5; February
1991.  Authors employed:  Department of Electrical & Computer Engineering,
California University, Irvine, California.
Source Text
acousto-optical devices, integrated optics, light
interferometry, lithium compounds, spectral analyzers,
titanium, integrated acoustooptic modules, wideband
Bragg cell, large aperture LiNbO/sub 3/:Ti proton
exchange lens, interferometric RF spectrum analyzers,
wide-angle ion-milled concave Bragg grating  lens,
bandwidth, dynamic ranges, laser power, drive power,
phase difference, angle of arrival, mm,  8 mm, 16 mm,
205 MHZ, 1.0 mW, 0.6328 micron, 50 mW, LiNbO/sub 3/:Ti
Keyword Text
An integrated acoustooptic (AO) module that consists of a wideband A0
Bragg cell, a wide-angle  ion-milled concave Bragg grating lens, and a large-
aperture titanium-indiffusion proton-exchange  lens has been realized in a y-
cut LiNbO/sub 3/ waveguide 1*8*16 mm/sup 3/ in size and used to  perform
interferometric RF spectrum analysis.  This module has provided a bandwidth
of 205 MHZ  centered at 350 MHZ and single-tone instantaneous and two-
tone, third-order spurious-free dynamic  ranges of 50 and 40 dB, respectively,
at 1.0 mW of 0.6328- mu m laser power and a drive power of  50 mW per RF
signal.  A pair of such basic AO modules has been integrated in a common
LiNbO/sub 3/ substrate 1*10*16 mm/sup 3/ in size to facilitate measurement






Superresolution techniques for time-domain measurements with a
network analyzer
Title Text
Yamada, Hiroyoshi; Ohmiya, Manabu; Ogawa, Yasutaka; Itoh, KiyohikoAuthor Text
IEEE Transactions on Antennas and Propagation, Vol. 39, pages 177-183,
February 1991.  (ISSN 0018-926X)  Authors' Association: Hokkaido
University, Sapporo, Japan.
Source Text
antenna radiation patterns, direction finding, signal
processing, time response, antenna  arrays, coherent
electromagnetic radiation, data smoothing, fast Fourier
transformations,  spatial resolution
Keyword Text
Superresolution techniques for time-delay estimation are proposed and
applied to  frequency-domain data measured with a network analyzer.  A
MUSIC (multiple signal  classification) algorithm preprocessed by spatial
smoothing is used.  The spatial smoothing  preprocessing is performed to
destroy signal coherence, and the decorrelation performance  is examined in
detail.  The expression which gives an individual response is given.  Using
this expression, it is possible to eliminate unwanted signals that appear as
ripples in the  frequency domain.  Experimental results show that the
frequency bandwidth required by  the MUSIC algorithm to resolve distinct time-
domain responses and eliminate unwanted  signals is much narrower than
that required by FFT.  Thus the MUSIC algorithm is  applicable to the time-
domain measurements with the network analyzer and has much  higher






The V-antenna on the car roof for mobile direction-findingTitle Text
Burchard, D.Author Text
VHF Communications, Vol. 23, No. 1, pages 55-62; Spring 1991.Source Text
mobile antennas, radio direction-finding, radio
navigation, V-antenna, car roof, mobile direction-
finding, radiators, reflector, vertical polarization,
navigation, directionality switch, receiver control,
display circuitry
Keyword Text
An arrangement of three elements was developed, composed of two radiators
and one reflector and  optimized for vertical polarization.  Since the horizontal
projection of the three elements forms a  "V", the designation V-antenna was
chosen.  The navigation arrangements comprise, apart from  the V-antenna,






Super-resolution signal processing aids RCS testingTitle Text
Deats, Bradley W., Farina, David J., Bull, Jeffrey F.Author Text
Microwaves & RF, Vol. 30, pages 74-77, 79, 80, 82, March 1991. (ISSN 0745-
2993)   Authors employed:  Flam and Russell, Inc., Horsham, PA
Source Text
radar cross sections, radar resolution, signal
processing, high resolution, matrix  methods, maximum
likelihood estimates, radar targets, thermal noise
Keyword Text
Recent advances in super-resolution (SR) signal-processing techniques for
radar-cross--section (RCS) measurement are described and demonstrated.
The resolution problem for  RCS data is explored theoretically, and
consideration is given to SR direction-finding  algorithms, algorithms based on
eigenvector decomposition of the covariance matrix, the  MUSIC algorithm,
the eigenvalue method, the thermal-noise algorithm, the  maximum-likelihood
(or least-mean-square) algorithm, and the maximum-entropy method.   These
methods are applied in test analyses of data measured on a flat conductive
plate  target at 201 frequencies between 6.0 and 18.2 GHz, and numerical
results are presented  in graphs.  SR methods are shown to permit detection
of very closely spaced scatterers of  differing magnitude, a significant






Direction finding in the presence of mutual couplingTitle Text
Friedlander, B., Weiss, A. J.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 39, No. 3, pages 273-
84; March 1991.  Authors employed:  Signal Process. Technology Limited,
Palo Alto, California.
Source Text
radio direction-finding, signal processing, direction
of arrival estimation, array processing, sensor gain,
sensor phase, mutual coupling,  eigenstructure-based
method, direction finding, DOA, radiating sources,
receiving array, numerical  examples
Keyword Text
An eigenstructure-based method for direction finding in the presence of
sensor mutual coupling, gain,  and phase uncertainties is presented.  The
method provides estimates of the directions-of-arrival  (DOA) of all the
radiating sources as well as calibration of the gain and phase of each sensor
and the  mutual coupling in the receiving array.  The proposed algorithm is
able to calibrate the array  parameters without prior knowledge of the array
manifold, using only signals of opportunity and  avoiding the need for
deploying auxiliary sources at known locations.  The algorithm is described






A Method of Moments Analysis and a Finite-Difference Time-Domain
Analysis of a Probe-Sleeve Fed Rectangular Waveguide Cavity
Title Text
Jarem, John M.Author Text




A multi filament method of moments (MOM) analysis and a finite-difference
time-domain (FD-TD) analysis have been used to numerically calculate the
input impedance of a probe-sleeve fed rectangular waveguide which has been
short-circuited on one side.  The input impedance of the system has been
determined by using the above methods for several probe-sleeve
configurations and reasonable agreement between the two methods for the
cases studied has been found.  A MOM Green's function formulation which is
based on scattering superposition has also been derived which allows the
input impedance of a probe-sleeve feed to be calculated when the waveguide
is terminated in a given load.  The MOM results and FD-TD numerical result
are compared for this loaded waveguide input impedance case and
reasonable agreement between the methods has been found.  A comparison
of theory and experiment is given when the waveguide is terminated in a
ground plane aperture.  (Author's abstract, formal literature, English language,






Performance analysis of the state-space realization (TAM) and ESPRIT
algorithms for  DOA estimation.
Title Text
Li, Fu; Vaccaro, Richard J.; Tufts, Donald W.Author Text
IEEE Transactions on Antennas and Propagation, pages 418-423, March
1991. (ISSN 0018-926X)  Authors' Association:  Department of Electrical
Engineering University of Rhode Island, Kingston, Rhode Island.
Source Text
direction finding systems, mathematical techniques,
State Space Methods, signal processing-digital
techniques, antennas, arrays, computer simulation,
direction of arrival estimation, ESPRIT algorithm,
matrix pencil, signal subspace  methods, subspace
perturbation, transition matrix perturbation
Keyword Text
The performance of signal-subspace-based algorithms for directions-of-arrival
(DOA)  estimation involving multiple signal arrivals in array signal processing
is analyzed. An  analytical expression of the variance of the DOA estimation
error is developed for three  signal subspace based algorithms, state-space
realization SSR (TAM), ESPRIT, and matrix  pencil. Simulation results that






Attitude determination using antenna polarization angles.Title Text
Parvez, S. A.Author Text
Journal of Guidance Control and Dynamics, Vol.14, No. 2, pages 236-240,
March - April 1991.  Author employed:  GTE Spacenet, McLean, Virginia.
Source Text
satellites, Navigation Aids Application, radio
direction finding, applications, satellite attitude
determination, polarized radio frequency
Keyword Text
The attitude of a satellite is normally determined from Earth sensors, horizon
sensors, and  a sun reference.  This paper discusses an alternate method of
attitude determination using  polarization-angle measurements of the normally
radiated plane polarized radio frequency  (RF) signal from the spacecraft.
Simultaneous polarization-angle data, taken at  geographically separated
locations, contain sufficient information to determine the inertial  orientation of
the signal polarization at the time of observation.  An iterative method,  using
the sensitivity of polarization-angle measurements to the radiating antenna, is
used  to determine the orientation.  Since the RF signal polarization with
respect to the  spacecraft body axes is known, the spacecraft attitude can be






Locating Direction Finders in a Generalized Search and Rescue
Network.
Title Text
Steppe, J. M.Author Text
Master's  Thesis:  Report AFIT/GOR/ENS/91-M-17, 167 pages; March 1991.
Author employed:  Air Force Institute of Technology, Wright-Patterson Air
Force Base, Ohio.
Source Text
aircraft, direction finding, distress signals, global,
linear, programming, network flows, networks, ocean
environments, rescues, searching, staging, United
States, search and rescue, direction finding stations,
bearing (direction), computer programs, mathematical
models, theses, position (location), high frequency,
receiving stations, NTISDODXA
Keyword Text
A multi objective linear programming approach is applied to the problem of
locating receiving  stations and HFDF receivers in a search and rescue
network in order to maximize the expected  number of distress signals that
are geolocated.  The multi objective formulation is made up of two  contrasting
objectives:  one maximizes the expected accurate lines of bearing, and one
minimizes  the excess coverage in the network. The individual objectives are
weighted and combined into a  composite objective function. The resulting
problem is expressed as a two-stage network flow  problem and is solved
using SAS LP with a limited number of binary variables. The problem is
iteratively solved for several weightings of the composite objective function.
The United States  is building a worldwide network of search and rescue
(SAR) stations for performing SAR over  broad ocean areas. The objective of
this network is to geolocate distress signals from aircraft and  ships in order






Method of forces for direction finding in interactive multi criterion
optimization applications
Title Text
Troutt, M., Clinton, R. J., Hemming, T.Author Text
Journal of Optimization Theory and Applications, Vol. 68, No. 3, pages 583-
601; March 1991.  Authors employed:  Department of Management, Southern
Illinois University, Carbondale, Illinois.
Source Text
optimization, production control, spreadsheet programs,
method of forces, direction finding, multi criterion
interactive optimization, electronic  spreadsheet,
aggregate production planning, virtual direct
specification, gradient direction
Keyword Text
The main purpose of the paper is to derive, illustrate, and validate a method of
direction finding  for use in multi criterion interactive optimization applications.
 A secondary purpose is to consider  electronic spreadsheet operation as an
instance of interactive multi criterion optimization and to test  the new method
in a spreadsheet model for aggregate production planning.  The method
derived  amounts to virtual direct specification of the gradient direction, but
does so by an appeal to the  simple physical notion of forces applied to the
criteria.  It is demonstrated that the idea is easily  grasped and also gives






Array shape calibration using eigenstructure methodsTitle Text
Weiss, A. J., Friedlander, B.Author Text
Signal Processing, Vol. 22, No. 3, pages 251-8; March 1991.  Author
employed:  Signal Processing Technology Limited, Palo Alto, California.
Source Text
eigenvalues and eigenfunctions, Monte Carlo methods,
radio direction-finding, signal processing, array shape
calibration, nondisjoint sources, sensor location,
convergent procedure, array processing,  eigenstructure
methods, direction finding systems, direction of
arrival, frequency band, time interval,  Monte-Carlo
simulations
Keyword Text
Sensor location uncertainty can severely degrade the accuracy of direction
finding systems.  An  eigenstructure based method for simultaneously
estimating direction of arrival (DOA) and sensor  locations is developed to
alleviate this problem.  The proposed technique does not require calibration
sources at known positions, and can handle non-disjoint sources (i.e.
sources occupying the same  frequency band and the same time interval).
The procedure is guaranteed to converge and offers an  alternative to the
procedure presented by Weiss and Friedlander (1990).  Numerical examples







Estimation of trajectory parameters according to angle-measurement
data from a mobile  direction finder
Title Text
Bulychev, Iu. G., Korotun, A. A., Manin, A. P., Motorkin, V. A.Author Text
Radioelektronika, Vol. 34, pages 51-56,  April 1991. (ISSN 0021-3470)Source Text
radar detection, radar targets, radio direction
finders, target recognition, trajectory  measurement,
equations of motion, look angles (tracking),
statistical distributions
Keyword Text
The feasibility of determining the location of targets and of estimating their
trajectories on  the basis of angle-measurement data from a single mobile
direction finder is demonstrated.   The proposed technique depends on
geometrical relationships characterizing passive radar  detection.  Aspects of







Exploitation of spectral redundancy in cyclostationary signalsTitle Text
Gardner, William A.Author Text
IEEE Signal Processing Magazine, Vol. 8, pages 14-36, April 1991. (ISSN
1053-5888) Author employed:  California University, Davis; Statistical Signal
Processing, Incorporated, Yountville, California.
Source Text
direction finding, line spectra, signal processing,
spatial filtering, spectral bands, spectral
correlation, autocorrelation, frequency shift, power
spectra, redundancy,  transformations (mathematics),
waveforms
Keyword Text
It is shown that the cyclostationarity attribute, as it is reflected in the
periodicities of  (second-order) moments of the signal, can be interpreted in
terms of the property that  allows generation of spectral lines from the signal
by putting it through a (quadratic)  nonlinear transformation.  The fundamental
link between the spectral-line generation  property and the statistical property
called spectral correlation, which corresponds to the  correlation that exists
between the random fluctuations of components of the signal  residing in
distinct spectral bands, is explained.  The effects on the spectral-correlation
characteristics of some basic signal processing operations, such as filtering,
product  modulation, and time sampling, are examined.  It is shown how to
use these results to  derive the spectral-correlation characteristics for various
types of man-made signals.  Some  ways of exploiting the inherent spectral
redundancy associated with spectral correlation  to perform various signal
processing tasks involving detection and estimation of highly  corrupted man-






A unitary transformation method for angle-of-arrival estimation.Title Text
Huarng, Keh-Chiarng and Yeh, Chien-ChungAuthor Text
IEEE Transactions on Signal Processing, Vol. 39, No.4, pages 975-977,
April 1991.  Authors' Association:  Department of Electrical Engineering
National Taiwan University, Taipei, Taiwan.
Source Text
signal filtering and prediction, signal processing,
digital techniques, mathematical  transformations,
Eigenstructure methods, unitary transformation method
Keyword Text
Eigenstructure methods for estimating angles of arrival of radiation sources
generally  require complex computations in computing eigencomponents of
the covariance matrix and  calculating the search function.  A unitary
transformation method that transforms the  complex covariance matrix of an
equally spaced linear array, which is Hermitian  per symmetric, and the
complex search vector into a real symmetric matrix and a real  vector,
respectively is presented.  Both tasks can be accomplished by real
computations.   The sampled covariance matrix available is not per
symmetric.  To suit the unitary  transformation method, a persymmetrized
estimator of the sampled covariance matrix,  which is optimal in the sense of






Dual quasi-Newton algorithm for infinitely constrained optimization
problems.
Title Text
Ito, S. and Shimizu, K.Author Text
Transactions of the Society of Instrument and Control Engineers, Vol. 27, No.
4, pages 452-7; April 1991.  Authors' Association:  Facility of Science &
Technology, Keio University, Yokohama, Japan.
Source Text
duality (mathematics), iterative methods, minimization,
infinitely constrained optimization problems,
nonliinear programming, dual quasi-Newton algorithm,
infinite-dimensional inequality constraint,
nonnegatively constrained  quadratic programming,
function space, clipping-off techniques
Keyword Text
This paper concerns an infinitely constrained optimization problem - a
nonlinear programming  problem with an infinite number of constraints.  This
problem can be regarded as a satisfaction  optimization problem, in which an
objective function is to be minimized subject to the satisfaction  conditions
that performance criteria should be kept below prescribed permissible levels
even in the  worst case.  The dual quasi-Newton algorithm is proposed as a
direct method for infinitely  constrained optimization problems.  The problems
are reformulated as  optimization problems with  an infinite-dimensional
inequality constraint by introducing an abstract operator; then the  quasi-
Newton method is applied to the abstract problem.  This means that an
infinite number of  constraints are simultaneously taken into account.  The
subsidiary problems for direction-finding are  still infinitely constrained, but
their dual problems are nonnegatively constrained quadratic  programming







A unitary transformation method for angle-of-arrival estimationTitle Text
Keh-Chiarng Huarng and Chien-Chung YehAuthor Text
IEEE Transactions on Signal Processing, Vol. 39, No. 4, pages 975-7; April
1991.  Authors' Association:  Department of Electrical Engineering, National
Taiwan University, Taipei, Taiwan.
Source Text
eigenvalues and eigenfunctions, estimation theory,
matrix algebra, signal detection, Eigenstructure
methods, Hermitian per symmetric matrix, unitary
transformation method,  angle-of-arrival estimation,
radiation sources, eigencomponents, search function,
complex covariance  matrix, equally spaced linear
array, complex search vector, real symmetric matrix,
real vector,  sampled covariance matrix, persymmetrized
estimator, Euclidean distance
Keyword Text
Eigenstructure methods for estimating angles of arrival of radiation sources
generally require  complex computations in computing eigencomponents of
the covariance matrix and calculating the  search function.  A unitary
transformation  method that transforms the complex covariance matrix  of an
equally spaced linear array, which is Hermitian per symmetric, and the
complex search vector  into a real symmetric matrix and a real vector,
respectively is presented.  Both tasks can be  accomplished by real
computations.  The sampled covariance matrix available is not per symmetric.
  To suit the unitary transformation method, a persymmetrized estimator of







Investigation of the errors of a complex Monopulse direction finderTitle Text
Kochetkov, V. A., Parunakian, E. P., Romazanovich, D. N.Author Text
Radioelektronika, Vol 34, pages 70-72,  April 1991. (ISSN 0021-3470)Source Text
instrument errors, Monopulse radar, phase detectors,
radio direction finders, error  signals, multichannel
communication, phase error, signal processing
Keyword Text
Generalized expressions are derived for the errors of a complex direction
finder, taking  into account the lack of identity of the phase and amplitude
characteristics of the channels.   The derived formulas make it possible to
evaluate direction-finding errors at various stages  of design, and to determine
ways to enhance the accuracy of complex direction finders,  e.g.,
equalization of the gain factors of the RF channels and the phase






Use of a highly deterministic multipath signal model in low-angle
tracking
Title Text
Lo, T., Litva, J.Author Text
IEE Proceedings- F, Radar and Signal Processing, Vol. 138, No. 2, pages
163-71; April 1991.  Authors employed:  Communications Research
Laboratory, McMaster University, Hamilton, Ontario, Canada.
Source Text
fading, parameter estimation, radar theory, radio
direction-finding, tracking systems, multipath signal
model, maximum-likelihood estimation, deterministic
modeling, radar tracking,  low-angle targets, radar
direction-finding, Cramer-Rao bounds, multiple signals,
32-element  sampled aperture antenna
Keyword Text
A maximum-likelihood estimation technique based on deterministic modeling
is presented.  The  algorithm is designed to be used specifically for radar
tracking of low-angle targets or radar  direction-finding in a naval environment.
In this algorithm, a highly deterministic multipath signal  model is used for
formulating the likelihood function, which is maximized with respect to the
angles of arrival.  In addition, the Cramer-Rao bounds that apply specifically to
this model are  derived.  It is shown, by using both simulated data and real
data, that this technique provides  excellent performance in resolving multiple
signals.  The measured data that are used in this study  were recorded using






Algorithm of the multichannel direction finding of a source of a regular
signal that is  stable with respect to the nonidentical character of the
receiving channels
Title Text
Manzhos, V. N., Kokin, V. N., Fedorov, A. K.Author Text
Radioelektronika, Vol 34, pages 67-69, April 1991. (ISSN 0021-3470)Source Text
antenna arrays, multichannel communication, phased
arrays, radar targets, radio  direction finders, signal








On the right track (radio navigation equipment)Title Text
Rogerson, S.Author Text
Electronics World + Wireless World, Vol. 97, No. 1662, pages 311-12; April
1991.
Source Text
radio direction-finding, radio navigation, satellite
relay systems, global positioning system, GPS,
electronic navigation, satellites
Keyword Text
The satellite based global positioning system (GPS) is emerging as a clear
winner for electronic  navigation against the traditional land based systems of
DECCA and Loran.  The big boost for GPS  has been its increased coverage
with 18 of the planned 24 satellites in operation.  This allows users  to take a
fix for more than 23 hours in any 24 hour period.  By the end of (1991), shuttle







Pod development for SIGINT/ELINTTitle Text
Smith, B. L., Thomas, P.Author Text
Journal of Electronic Defense, Vol. 14, No. 4, pages 46, 51-4, 56; April 1991.Source Text
electronic warfare, military systems, radio direction-
finding, receivers, signal processing, pod development,
signal intelligence, electronic intelligence, tactical
electronic reconnaissance,  strategic electronic
reconnaissance, electronic surveillance, real-time
threat targeting, signal  processing, receiver,
microscan receivers, direction finding techniques
Keyword Text
Until recently, the SIGINT/ELINT (signal intelligence/electronic intelligence)
missions of tactical  electronic reconnaissance, strategic electronic
reconnaissance or electronic surveillance and real-time  threat targeting or
avoidance required dedicated equipment and significant multiple investments
to  accomplish somewhat similar tasks.  Although the raw information to be
treated is similar, the time  scales for signal processing and decision are
widely different, as are the airborne platforms  appropriate for each mission.
Significant cost and maintenance advantages are obtained by a  commonality
of conception and architecture for systems designed for these different
missions.  The  authors describe the technical features and design choices
behind the creation of an ELINT family.   The authors discuss the choice of
receiver, the  principles of microscan receivers, choice of direction  finding






Measurements of the direction of arrival of HF sky wave signals and
single site location using a  seven element wide aperture (294 m)
interferometer array
Title Text
Warrington, E.  M., Jones, T.  B.Author Text
IEE Proceedings- H, Microwaves, Antennas and Propagation, Vol. 138, No. 2,
pages 121-30; April 1991.  Authors employed:  Department of Physics &
Astronomy, Leicester University, UK.
Source Text
ionospheric electromagnetic wave propagation, radio
direction-finding, radiowave interferometry, radiowave
propagation, seven element wide aperture interferometer
array, amplitude measurements, phase measurements,
direction of arrival, HF sky wave signals, single site
location, ionospherically propagated HF  radio signals,
reflection height measurements, transmitter location,
European broadcast stations,  single mode propagation,
position fixes, 2-hop F-region reflection, 9 to 15 MHZ
Keyword Text
From measurements of the amplitude and phase of ionospherically
propagated HF radio signals  received at several spaced antennas, the
direction of arrival (DOA) of the signal in both azimuth  and elevation can be
determined.  Furthermore, by combining the DOA with reflection height
measurements, the transmitter location can be estimated from a single
receiving site.  The direction  of arrival has been measured for signals received
from several European broadcast stations at  distances of up to about 1400
km and the position fixes obtained are discussed.  The performance  of the
system was severely affected by multimoded propagation and techniques for
recognizing  periods of single mode propagation, when accurate
measurements are to be expected, are  described.  Good position fixes were
obtained when measurements were restricted to these periods  provided that
accurate height information was available.  A period of data is also discussed







The constrained total least squares technique and its applications to
harmonic superresolution
Title Text
Abatzoglou, T. J., Mendel, J. M., Harada, G. A.Author Text
IEEE Transactions on Signal Processing, Vol. 39, No. 5, pages 1070-87; May
1991.  Authors employed:  Lockheed Missiles & Space Company, Palo Alto,
California.
Source Text
harmonic analysis, least squares approximations,
parameter estimation, signal processing, frequency
estimation, constrained total least squares technique,
harmonic  superresolution, superresolution harmonic
analysis, unconstrained minimization problem,
perturbation analysis, CTLS solution, root mean-square
error, RMSE, complex version, Newton  method,
constrained parameter maximum-likelihood problem,
sinusoids, white noise, angle of arrival,  narrowband
wavefronts, linear uniform array
Keyword Text
The constrained total least squares (CTLS) method is a natural extension of
TLS to the case when  the noise components of the coefficients are
algebraically related.  The CTLS technique is developed,  and some of its
applications to superresolution harmonic analysis are presented.  The CTLS
problem  is reduced to an unconstrained minimization problem over a small
set of variables.  A perturbation  analysis of the CTLS solution is derived, and
from it the root mean-square error (RMSE) of the CTLS  solution, which is
valid for small noise levels, is obtained in closed form.  The complex version of
 the Newton method is derived and applied to determine the CTLS solution.  It
is also shown that the  CTLS problem is equivalent to a constrained
parameter maximum-likelihood problem.  The CTLS  technique is applied to
estimate the frequencies of sinusoids in white noise and the angle of arrival  of
narrowband wavefronts at a linear uniform array.  In both cases the CTLS






Directional Guidance Method for the Blind Using Time Separation Pitch
Discrimination of Triple  Pulse Signals.  Final Report January 1982-June
1983
Title Text
Ceruti, M. G., Martin, D. W., Floyd, R. W.Author Text
Final Report:  Report NOSC/TD-2118, 25 pages; May 1991.  Authors
employed:  Naval Ocean Systems Center, San Diego, California.
Source Text
pulse transmitters, pitch discrimination, guidance,
blindness, direction finding, orientation  (direction),
auditory signals, auditory perception, hearing,
psychoacoustic, separation, time intervals, triple
pulse signals, TSP (time separation pitch), NTISDODXA
Keyword Text
One of the most difficult problems in orientation and mobility training with
blind people is that  subjects veer either to the left or to the right while
attempting to walk a straight path. This veering  tendency is most pronounced
when attempting to traverse an open area in the absence of  consistent tactile
or auditory cues. We propose a training method in which a blind person
receives  continuous feedback while walking along a predetermined line. This
method was designed to  allow immediate recognition and correction of
deviations from the straight path.  The laboratory  simulation of the training
method involved detecting delays between sound pulses by observing
changes in time separation pitch (TSP) TSP is a perceived pitch resulting
from hearing at least  two highly correlated, broadband pulses. (For example,
the pulses could have the same shape or  the second pulse could be the
inverse of the first). We hypothesized that an observer could follow  a line by
listening to the TSP perceived from two stationary, spatially separated and
synchronized  pulse transmitters, one producing the first and third pulses and
the other transmitter producing the  second pulse, thus forming a pulse triplet.
The success of such a direction-finding system for the  blind depends on the
ability of the subject to recognize deviations from the line and to return to  the
line. We performed psychoacoustic experiments using signals simulating







Improved spatial smoothing techniques for DOA estimation of coherent
signals.
Title Text
Du, Weixiu and Kirlin, R. L.Author Text
IEEE Transactions on Signal Processing, Vol. 39, No. 5, pages 1208-1210,
May 1991.   Authors' Association:  Department of Electrical & Computer
Engineering, University of Victoria, BC, Canada.
Source Text
direction finding systems, signal processing, digital
techniques, computer simulation, mathematical
techniques, Eigenvalues and Eigenfunctions, information
theory, coherent signal classification, spatial
smoothing algorithm, signal covariance matrix
Keyword Text
In the context of coherent signal classification, spatial smoothing is
necessary for the  application of the eigen-based direction of arrival (DOA)
estimation methods.  However,  the currently known spatial smoothing
algorithms not only reduce the effective aperture  of the array, but also do not
consider the cross correlations of the subarray outputs.  An  improved spatial
smoothing algorithm which can fully utilize the correlations of the array
outputs and produce a more stable estimate of the covariance matrix is
presented.   Simulation results are provided to verify the theoretical prediction.
 The superiority of this  method over the conventional methods is obvious,






A note on the Cramer-Rao bound for 2-D direction finding based on 2-D
array
Title Text
Hua, Y., Sarkar, T. K.Author Text
IEEE Transactions on Signal Processing, Vol. 39, No. 5, pages 1215-18; May
1991.  Authors employed:  Department of Electrical Engineering, Melbourne
University, Parkville, Vic., Australia.
Source Text
antenna arrays, signal processing, unknown waveform
model, Cramer-Rao bound, 2-D direction finding, 2-D
array, omnidirectional  sensors, array structure,
orthogonal uniform linear arrays, direction angles,
random waveform model,  snapshots, low SNR, high SNR
Keyword Text
The authors present explicit expressions for the Cramer-Rao bound (CRB) for
estimating the  two-dimensional (2-D) direction of a single source based on 2-
D arrays of identical omnidirectional  sensors.  Two commonly used models,
random wave and unknown wave, are compared.  It is shown  that the CRBs
for the two models have the same dependency on the array structure.  A
specialization  of the CRB to two orthogonal uniform linear arrays (ULAs) is
discussed.  It is found that the joint  CRBs of the direction angles based on
the two orthogonal ULAs can be as low as one quarter (for  a random
waveform model with a large number of snapshots and low SNR) or one half






Direction-of-arrival estimation using rank revealing QR factorization.Title Text
Prasad, S. and Chandna, B.Author Text
IEEE Transactions on Signal Processing, Vol. 39, No. 5, pages 1224-1229,
May 1991.  (ISSN 1053-587X)  Authors' Association:  Department of Electrical
Engineering, Indian Institute of Technology, New Delhi, India.
Source Text
direction finding systems, signal processing, digital
techniques, computer simulation, mathematical
techniques, Eigenvalues and Eigenfunctions, QR
factorization, direction of arrival estimation,
orthogonal matrix, signal subspace  algorithms
Keyword Text
The authors describe a novel technique for direction-of-arrival estimation
based on  computing a permutation matrix E and a QR factorization RE
equals HB of the permuted  covariance matrix R, such that a possible rank
deficiency of R is revealed in the triangular  factor B having a minimum norm
lower right block.  A subset of the columns of the  orthogonal matrix, H, is
shown to be orthogonal to the direction vectors of sources and  hence can be
used to estimate their bearings.  The cost of this algorithm is only slightly
more than that of one QR factorization, but is much lower than that of an
eigen-decomposition.  Simulation results are included to show that the
proposed method  performs nearly as well as MUSIC in terms of signal






Direction of arrival estimation using stochastic model order reduction
via state space modeling
Title Text
Prasad, S., Chandna, B.Author Text
Signal Processing, Vol. 23, No. 2, pages 157-77; May 1991.  Authors
employed:  Department of Electrical Engineering, Indian lnstitute of
Technology, New Delhi, India.
Source Text
matrix algebra, parameter estimation, signal
processing, state-space methods, passive uniform linear
arrays, direction of arrival estimation, DOA,
stochastic model order reduction,  state space
modeling, high resolution direction finding,
eigenvalues, state transition matrix, source
coherence, array processing
Keyword Text
The authors present a class of high resolution direction finding techniques for
processing of passive,  uniform linear arrays.  These are based on the state
space parameterization of a linear array data.   Directions of arrival (DOAs)
are obtained as the eigenvalues of the state transition matrix.  Since  there
exist an infinite number of state variable characterizations for a model, a
number of possible  methods can be devised depending on the manner in
which the state transition matrix is identified.   These techniques are also
applicable to the situation of source coherence in array processing  problems.







A fundamental algorithm for power estimates of closely spaced spectral
sources in high  noise backgrounds.
Title Text
Silverstein, Seth D., Zoltowski, Michael D.Author Text
IEEE Transactions on Circuits and Systems, Vol. 38, No. 5, pages 562-564,
May 1991.  Authors employed:  General Electric Corporation Research &
Development Center, Schenectady, New York.
Source Text
signal detection, spectrum analysis, noise, spurious
Signal, Signal to Noise Ratio, probability, random
processes, mathematical techniques, perturbation
techniques, signal  processing, digital techniques,
power estimation algorithm, Gaussian white noise,
closely spaced spectral sources,  Hermitian matrices,
eigenvectors, direction finding systems
Keyword Text
A relatively simple algorithm that can accurately determine the powers of
closely separated  line spectral sources at low signal-to-noise ratios (SNRs)
is developed.  The algorithm is  based upon fundamental considerations of the
effects of fluctuations due to finite data  samples on the eigenstructure of the
sample covariance matrix.  The development uses a  stochastic perturbation
theoretic approach that mathematically parallels quantum mechanics
perturbation theory.  Statistical power estimation results are presented for
simulated  scenarios of two sources separated by sub-Rayleigh resolution
and by source power  differences of 40 dB at SNR levels of minus 5 and 0 dB
measured relative to the power  of the weaker source.  Simulation






Cumulant-based approach to harmonic retrieval and related problems.Title Text
Swami, Ananthram, Mendel, Jerry M.Author Text
IEEE Transactions on Signal Processing, Vol. 39,  No. 5, pages 1099-1109,
May 1991. Authors employed:  Department of Electrical Engineering-
Systems, University of Southern California, Los Angeles, CA.
Source Text
signal processing, Correlation Detectors, noise,
spurious signal, spectrum analysis,  direction finding
systems, mathematical techniques, harmonic analysis,
mathematical  transformations, Fourier transforms,
signal filtering and prediction, additive colored
Gaussian noise, harmonic retrieval, time delay
estimation problems,  fourth-order cumulants
Keyword Text
A frequently encountered problem in signal processing is that of estimating
the frequencies  and amplitudes of harmonics observed in additive colored
Gaussian noise.  In practice, the  observed signals are contaminated with
spatially and temporally colored noise of unknown  power spectral density.  A
cumulant-based approach to these problems is proposed.  The  cumulants of
complex processes are defined, and it is shown that specific 1-D slices of the
 fourth-order cumulant of the noisy signal for the direction of arrival (DOA) and
retrieval  of harmonics in noise (RHN) problems are identical to the
autocorrelation of a related  noiseless signal.  Hence, correlation-based high-
resolution methods may be used with  fourth-order cumulants as well.  The







Impact of Linear Array Geometry on Direction-of-Arrival Estimation for a
Single Source
Title Text
Vertatschitsch, Edward J. and Haykin, SimonAuthor Text
IEEE Transactions on Antennas and Propagation, vol. 39, no. 5, May 1991.Source Text
Keyword Text
NO. 1:  The impact of the linear array geometry on the direction of arrival
estimation accuracy is examined assuming a single source of illumination
and additive white Gaussian system noise.  The analysis was conducted
using the Cramer-Rao lower bound (CRLB), simulations and performance
modeling of maximum likelihood estimation (MLE).  Particular attention is
paid to the implementation of the MLE, the threshold signal-to-noise ratio
(SNR), probability  of outlier and high SNR mean-squared error (MSE)
performance which are evaluated and compared for uniform and nonuniform
arrays.  The conditions under which trade-offs exist in choosing a particular
geometry and their significance are determined.  ABSTRACT NO. 2:  The
essence of the paper is to compare the DF performance of four linear antenna
array geometries.  The problem  considered is that of a single planewave in
noise.  The analysis is based on a vector matching algorithm and the authors
conclude that the nonredundant array geometry will usually be the design of
choice.  (Abstract No. 1 by authors, abstract No. 2 was written for purpose of
this publication by Southwest Research Institute, formal literature, English






Impact of linear array geometry on direction-of-arrival estimation for a
single source.
Title Text
Vertatschitsch, Edward J., Haykin, SimonAuthor Text
IEEE Transactions on Antennas and Propagation, Vol. 39, No. 5, pages 576-
584, May 1991.  Authors employed:  Communication Research Laboratory,
McMaster University, Hamilton, Ontario, Canada.
Source Text
direction finding systems, antennas, arrays,
probability, noise, spurious signal, Signal  to Noise
Ratio, computer simulation, linear array, direction of
arrival estimation, Cramer-Rao lower bound, maximum
likelihood estimation
Keyword Text
The analysis is conducted using the Cramer-Rao lower bound simulations and
performance  modeling of maximum-likelihood estimation (MLE) while
assuming a single source of  illumination and additive white Gaussian system
noise.  Particular attention is paid to the  implementation of the MLE, the
threshold signal-to-noise ratio (SNR), probability of  outlier, and high SNR
mean-squared-error (MSE) performance, which are evaluated and  compared
for uniform and nonuniform arrays.  The conditions under which tradeoffs exist






Sensor array processing based on subspace fitting.Title Text
Viberg, Mats and Ottersten, BjornAuthor Text
IEEE Transactions on Signal Processing, Vol. 39, No. 5, pages 1110-1121,
May 1991.  (ISSN 1053-587X)  Authors employed:  Department of Electrical
Engineering, Linkoping University, Sweden.
Source Text
signal processing, digital techniques, mathematical
techniques, Eigenvalues and  Eigenfunctions, direction
finding systems, antennas, arrays, probability, random
processes, asymptotic criterion function, sensor array
processing, deterministic maximum likelihood  method,
ESPRIT algorithm, multidimensional  signal subspace
fitting, weighted subspace  fitting
Keyword Text
Algorithms for estimating unknown signal parameters from the measured
output of a  sensor array are considered in connection with the subspace
fitting problem.  The methods  considered are the deterministic maximum
likelihood method (ML), ESPRIT, and a  recently proposed multidimensional
signal subspace method.  These methods are  formulated in a subspace-
fitting-based framework, which provides insight into their  algebraic and
asymptotic relations.  It is shown that by introducing a specific weighting
matrix, the multidimensional signal subspace method can achieve the same
asymptotic  properties as the ML method.  The asymptotic distribution of the
estimation error is  derived for a general subspace weighting, and the
weighting that provides minimum  variance estimates is identified.  The
resulting optimal technique is termed the weighted  subspace fitting (WSF)
method.  Numerical examples indicate that the asymptotic variance  of the
WSF estimates coincides with the Cramer-Rao bound.  The performance
improvement compared to the other techniques is found to be most prominent
for highly  correlated signals.  A simulation study indicating that the







Recursive updating the eigenvalue decomposition of a covariance matrixTitle Text
Yu, K. B.Author Text
IEEE Transactions on Signal Processing, Vol. 39, No. 5, pages 1136-45; May
1991.  Author employed:  General Electric Company, Schenectady, New
York.
Source Text
computational complexity, eigenvalues and
eigenfunctions, matrix algebra, parameter estimation,
signal processing, recursive updating, frequency
estimation, eigenvalue decomposition, covariance
matrix, modified  Hermitian matrix, parallel algorithm,
spectrum-slicing theorem, computational complexity,
adaptive  signal processing applications, angle-of-
arrival estimation, tracking, principal eigenvector
method
Keyword Text
The author addresses the problem of computing the eigensystem of the
modified Hermitian matrix,  given the prior knowledge of the eigensystem of
the original Hermitian matrix.  Specifically, an  additive rank-k modification
corresponding to adding and deleting blocks of data to and from the
covariance matrix is considered.  An efficient and parallel algorithm which
makes use of a  generalized spectrum-slicing theorem is derived for
computing the eigenvalues.  The eigenvector can  be computed explicitly in
terms of the solution of a much-reduced (k*k) homogeneous Hermitian
system.  The overall computational complexity is shown to be improved by an
order of magnitude  from 0(N/sup 3/) to 0(N/sup 2/k) where N*N is the size of
the covariance matrix.  It is pointed out  that these ideas can be applied to
adaptive signal processing applications, such as eigen-based  techniques for
frequency or angle-of-arrival estimation and tracking.  Specifically, adaptive







High-resolution multiple target angle tracking.Title Text
Yu, Kai-BorAuthor Text
IEEE Aerospace and Electronic Systems Magazine, Vol. 6, No. 5, pages 8-
12, May 1991.  Author employed:  General Electric Research & Development
Center, Schenectady, New York.
Source Text
radar, tracking, mathematical techniques, Eigenvalues
and Eigenfunctions, direction  finding systems,
computer simulation, zero tracking algorithm, multiple
target angle tracking, Eigenstructure analysis, sensor
array model, recursive subspace updating
Keyword Text
An approach to high-resolution multiple-target-angle tracking that uses the
output of an  array of sensors is presented.  The results of direction-of-arrival
estimation by  eigenstructure analysis are extended to derive a recursive
procedure for tracking moving  sources.  This procedure involves recursive
eigenvalue decomposition and a zero-tracking  algorithm, using the coefficient
derived from the minimum-norm criterion.  The algorithm  has superresolution
capability in that a pair of closely spaced target angles can be resolved  and
tracked even though the angular separation between them is less than the
reciprocal  of the aperture size.  Simulation results verify that the algorithm






Second-order discriminant function for amplitude comparison
monopulse antenna systems (EW  antenna array)
Title Text
Abd El-Alim, O. A., Agrama, E. E. Ezz-El-Arab, M. E.Author Text
IEEE Transactions on Instrumentation and Measurement, Vol. 40, No. 3,
pages 596-600; June 1991.
Source Text
angular measurement, antenna arrays, antenna radiation
patterns, radar systems, radio direction-finding,
receiving antennas, angle of arrival, electronic
warfare, radar, three element amplitude comparison,
amplitude comparison  Monopulse antenna systems,  EW
antenna array, direction finders, second-order
discriminant  function, two-element system, performance
evaluation, errors, receiver noise, antenna pattern,
amplitude imbalance
Keyword Text
The technique of using three receiving elements for amplitude comparison
Monopulse direction  finders (DF) is examined.  An appropriate second-order
discriminate function is chosen for this  technique.  Simulation is then used to
compare the system performance to that of the two-element  system.  In
performance evaluation, errors coming from receiver noise, antenna pattern,







Microwave Holographic Imaging with Partial Spectrum KnowledgeTitle Text
Albiol, Antonio, Ferrando, Miguel and Caballero, NarcisoAuthor Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 137, 24-28 June 1991.
Source Text
Keyword Text
It is well known that reflectivity or transmittance images of an object can be
obtained by illuminating the object with plane waves from all directions, and
with a certain range of wavelengths.  When using non-diffracting radiation like
X-rays, the information obtained from each measurement with a certain
incident direction fills one line of the data in t he spectral domain.   Repeating
the measurement from ideally all directions, one can fill the spectral domain,
obtaining a transmittance image by Fourier inversion.  In practice, however,
one only measures at certain directions, and interpolates at the spectral
domain to fill a rectangular grid of spectrum points to apply fast Fourier
algorithms.  With diffracting radiation, like microwaves or ultrasounds, the
process is the same, being the only difference the way one fills the spectral
domain.  In the case of diffracting radiation, the information obtained from
each measurement fills one semicircle of the spectral domain.  By changing
the angle of the incident wave and line of measurement, one can again ideally
fill all the spectral domain.  In practical cases, however, only a few
measurements are made and interpolation from measured data is again
required.  One problem that appears in radar, microwave and ultrasounds
tomography, is that one can not illuminate-measure from all spatial directions.
 This leads to limited spectral filling possibilities.  One possibility is to take
Fourier inverse considering the unavailable data to be zero.  However, since
the spectral knowledge available is not a low-pass one may get strange
reconstruction images by using this procedure with no further assumption.  In
this paper, we see that if the phase of the reflectivity function of the object can
be assumed to vary much more rapidly than the modules, then it is still
possible to get good reconstructions from the available data (David C.
Munson, Jorge L. C. Sanz, "Image Reconstruction from Frequency-Offset
Data," Proc. IEEE, June 1984).  We have found the conditions required for
good image reconstructions.  These are, to have an available data bandwidth
comparable to the center frequency of the available spectral data.  Failure in
the first condition causes an over blurred reconstruction image to be
recovered, but still similar to the expected image.  Failure in the second
Abstract Text
condition causes strange reconstructed images to be recovered, very similar
to the zero-phase case.  Apart from the considerations above, to get good
reconstructions, one must consider questions as the spectral interpolation
method, windowing of spectral data to avoid ringing reconstructions, and
multiplicative noise reduction techniques to improve the quality of the obtained
images.  Sample results presented at URSI.  (Authors' abstract, proceedings,
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Source Text
Keyword Text
It is well known that reflectivity or transmittance images of an object can be
obtained by illuminating the object with plane waves from all directions, and
with a certain range of wavelengths.  When using non-diffracting radiation like
X-rays, the information obtained from each measurement with a certain
incident direction fills one line of the data in t he spectral domain.   Repeating
the measurement from ideally all directions, one can fill the spectral domain,
obtaining a transmittance image by Fourier inversion.  In practice, however,
one only measures at certain directions, and interpolates at the spectral
domain to fill a rectangular grid of spectrum points to apply fast Fourier
algorithms.  With diffracting radiation, like microwaves or ultrasounds, the
process is the same, being the only difference the way one fills the spectral
domain.  In the case of diffracting radiation, the information obtained from
each measurement fills one semicircle of the spectral domain.  By changing
the angle of the incident wave and line of measurement, one can again ideally
fill all the spectral domain.  In practical cases, however, only a few
measurements are made and interpolation from measured data is again
required.  One problem that appears in radar, microwave and ultrasounds
tomography, is that one can not illuminate-measure from all spatial directions.
 This leads to limited spectral filling possibilities.  One possibility is to take
Fourier inverse considering the unavailable data to be zero.  However, since
the spectral knowledge available is not a low-pass one may get strange
reconstruction images by using this procedure with no further assumption.  In
this paper, we see that if the phase of the reflectivity function of the object can
be assumed to vary much more rapidly than the modules, then it is still
possible to get good reconstructions from the available data (David C.
Munson, Jorge L. C. Sanz, "Image Reconstruction from Frequency-Offset
Data," Proc. IEEE, June 1984).  We have found the conditions required for
good image reconstructions.  These are, to have an available data bandwidth
comparable to the center frequency of the available spectral data.  Failure in
the first condition causes an over blurred reconstruction image to be
recovered, but still similar to the expected image.  Failure in the second
Abstract Text
condition causes strange reconstructed images to be recovered, very similar
to the zero-phase case.  Apart from the considerations above, to get good
reconstructions, one must consider questions as the spectral interpolation
method, windowing of spectral data to avoid ringing reconstructions, and
multiplicative noise reduction techniques to improve the quality of the obtained
images.  Sample results presented at URSI.  (Authors' abstract, proceedings,





Radar Detection of Low-Altitude Targets  over the OceanTitle Text
Anderson, Kenneth D.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for  URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 442, 24-28 June 1991.
Source Text
Keyword Text
In recent years, there have been numerous instances where maximum radar
detection ranges of low-altitude, over-water targets have been less than
expected.  These instances of less-than-normal detection ranges are
associated with the presence of ducting, particularly evaporation ducting.
Wave-propagation models predict defocusing effects on both the direct and
sea-reflected paths that can (1) move the location of the last optical
interference null (Lloyds mirror effect) outward in range, (2) decrease the
signal return at the peak of  the last interference maximum by as much as 6
dB, and (3) decrease the slope of the signal falloff with respect to range at
ranges beyond the last interference maximum.  For typical radar systems,
the predicted decreased return at or near the horizon range can be the
difference between detection and non-detection of a small radar-cross-section
target.  Results from an analytical and experimental effort to assess low-
altitude, short-range propagation effects over the ocean are presented.  On
the experimental side, an X-band radar has been installed at NOSC to
measure signal return from a set of calibrated targets which are carried on a
high-speed ocean-going boat.  In addition, surface and upper air
meteorological sensors are used to measure the ducting conditions.  On the
analytical side, the NOSC Radio Parabolic Equation (RPE) model is used to
predict the transmission loss for the measured ducting conditions for
comparison to the measured transmission loss.  Although the measurement
program is in its early phases, the modeled and measured transmission
characteristics obtained so far are in excellent agreement.   (Author's






Radar Detection of Low-Altitude Targets  over the OceanTitle Text
Anderson, Kenneth D.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
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Source Text
Keyword Text
In recent years, there have been numerous instances where maximum radar
detection ranges of low-altitude, over-water targets have been less than
expected.  These instances of less-than-normal detection ranges are
associated with the presence of ducting, particularly evaporation ducting.
Wave-propagation models predict defocusing effects on both the direct and
sea-reflected paths that can (1) move the location of the last optical
interference null (Lloyds mirror effect) outward in range, (2) decrease the
signal return at the peak of  the last interference maximum by as much as 6
dB, and (3) decrease the slope of the signal falloff with respect to range at
ranges beyond the last interference maximum.  For typical radar systems,
the predicted decreased return at or near the horizon range can be the
difference between detection and non-detection of a small radar-cross-section
target.  Results from an analytical and experimental effort to assess low-
altitude, short-range propagation effects over the ocean are presented.  On
the experimental side, an X-band radar has been installed at NOSC to
measure signal return from a set of calibrated targets which are carried on a
high-speed ocean-going boat.  In addition, surface and upper air
meteorological sensors are used to measure the ducting conditions.  On the
analytical side, the NOSC Radio Parabolic Equation (RPE) model is used to
predict the transmission loss for the measured ducting conditions for
comparison to the measured transmission loss.  Although the measurement
program is in its early phases, the modeled and measured transmission
characteristics obtained so far are in excellent agreement.   (Author's






Measurement and Interpretation of Ionospheric Effects Produced by a
Large Ground-Based Explosion
Title Text
Anderson, S. J.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 578, 24-28 June 1991.
Source Text
Keyword Text
In May 1990, a ground-level detonation of 7500 kg of high explosive took place
near Woomera, South Australia.  Although the purpose of the test was to
measure blast effects in the immediate vicinity of the explosion, the event
provided an opportunity to look for delayed acoustic disturbances in the
ionosphere.  To detect the passage of the pulse through the ionosphere above
the explosion, an oblique radio sounding system was deployed.  This
consisted  of a portable transmitting facility of 25W mean power, radiating a
linear FMCW waveform of 15 kHz bandwidth at a WRF of 15 Hz, together with
the fixed receiver  system of the JINDALEE skywave radar located near Alice
Springs.  Part of the JINDALEE receiving array was phased to look
backwards towards Woomera and the portable transmitter was installed at
Mt. Gambier so that the midpoint of the oblique path lay directly above the
explosion.  This sounding system was operated as a channel scattering
function monitor, with Doppler shift and group delay measured directly from
the deramped waveform Doppler spectrum.  In addition, a number of
ionosondes, magnetometers and other instruments were deployed within
1000 km of the blast.  The JINDALEE Mini-radar was operated as a second
channel scattering function monitor over the path from Alice Springs to
Darwin, in the opposite direction to the blast, in the hope of observing traveling
ionospheric disturbances excited by the explosion.  Analysis of the data
collected from the Mt. Gambier - Alice Springs path shows evidence of a
weak Doppler shift which persisted for several minutes after the pulse reached
the lower F-region.  To explain the unusual form of this signature, a
mathematical model of the effects of a traveling density wave on the phase
path of an obliquely-propagating radio signal has been developed.  On the
basis of this model, the connection between the electron density profile, the
acoustic pulse parameters and the Doppler shift has been established.







The Sapphire Date Collection SystemTitle Text
Andre, Dieter, Koehler, J. A. and Sofko, G. J.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 574, 24-28 June 1991.
Source Text
Keyword Text
In its final version, the University of Saskatchewan SAPPHIRE CW radar
system will receive Back scatter from 32 transmitter-receiver antenna beam
intersections, resulting in a maximum of 160,000 data samples per second.
This  is more than ten times the data rate used during  earlier campaigns,
usually of a few weeks' duration, in which data were recorded in analog form
and analyzed off-line.  An identical approach for the SAPPHIRE system
(which will run continuously) would be almost impossible  in terms of time and
labor.  We are therefore implementing a parallel processing system that does
all the standard analysis tasks on line.  This system and the tasks performed
by it re described, along with actual operating experiences.  (Authors'






The Phase-Difference Ionospheric TomographyTitle Text
Andreeva, E. S., Kunitsyn, V. E., Melnichenko, Yu. A., and
Tereshchenko, E. D.
Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 552, 24-28 June 1991.
Source Text
Keyword Text
There are different variants of the ionospheric tomography based on
measurements of group delay, total electron concentration or phase.  Such
methods correspond to t he case of the classical tomography using linear
integrals.  The theoretical analysis and mathematical simulation show
essential limitation of these methods.  In particular, the absolute phase is
measured with great errors  in the case of irregular ionosphere.  So we
suggest a new method of phase-difference radio tomography (RT) or
tomography based on the difference of linear integrals.  The difference system
is transformed to large sparse system of linear equations.  The approximation
of higher orders is necessary.  The numerical simulation shows the
opportunity of global structure reconstruction with  the resolution about
dozens kilometers.  We worked out the software for simulation of the
ionospheric RT, which permits to vary parameters of receiving systems and to
process experimental data.  The RT experiments for the reconstruction of the
main ionospheric through were carried out in spring and autumn  1990
(Andreeva E.S. et al., JETP Letter. (Sov.), vol. 52, pp. 783-758, 1990).  For
the first time, 2D cross-sections of main ionospheric trough were obtained by
methods of satellite RT.  In the most cases we observed the regular smooth
cross-sections of the ionosphere.  The ionospheric trough was observed at
night and it often had a complicated structure with many additional extreme.
An example of reconstruction of ionospheric trough is given.  (Authors'
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A high-power TEM-horn transmitting antenna has been developed for use with
an experimental  impulse radar.  It has moderate directivity,  high radiation
efficiency, very low dispersion for good time fidelity, and very wideband input
match.  It was designed for monopolar high-voltage pulses with appreciable
low frequency content (from below 100 MHZ up to several GHz).  The TEM-
horn antenna is a traveling-wave end fire type for very wideband operation (and
nonresonant behavior), low dispersion, and moderate directivity.  It consists of
an end-fed long triangular flat plate mounted with a constant flare angle above
a flat ground plane.  The antenna, including feed, is 3 m long and 1 m wide (at
the aperture).  Features are included to suppress higher-order TE or TM
modes.  The antenna feed is a unique in line coax-to-micro strip transition
designed to provide a very wideband, high-power input to the TEM horn from
an RG-220 50-ohm coaxial cable.  The antenna can be operated with or
without carbon-loaded lossy-foam loading of the aperture; this is used to
minimize ringing (and the resulting late-time residual radiation) due to multiply-
reflected transient antenna currents.  This antenna  has been evaluated with a
vector network analyzer, and has impressive performance.  The input return
loss is greater than 10 dB from less than 130 MHZ to above 13 GHz (the
frequency range of the analyzer); this is a bandwidth of greater than 100:1.
The synthesized time-domain impulse transmitting response indicates the
expected time-derivative and low dispersion as well.  The antenna has been
successfully used with two different pulsed-power drivers, each providing high-
voltage output pulses having a fast risetime  of about 20 ps, a duration of
several ns, and operation from single-shot to 1-kHz PRF.  (Author's abstract,






Design and Development of a Wideband/High-Power TEM-Horn
Transmitting Antenna for Impulse Radar
Title Text
Aurand, John F.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 14, 24-28 June 1991.
Source Text
Keyword Text
A high-power TEM-horn transmitting antenna has been developed for use with
an experimental  impulse radar.  It has moderate directivity,  high radiation
efficiency, very low dispersion for good time fidelity, and very wideband input
match.  It was designed for monopolar high-voltage pulses with appreciable
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Computerized tomography (CT) techniques can be used to produce a two-
dimensional image of the electron density in the ionosphere (Austen et. al.,
Radio Sci., vol. 23(3), pp. 299-307, 1988; Raymund et. al., Radio Sci., vol.
25(5), pp. 771-789, 1990).  The necessary data are transionospheric satellite
beacon total electron content (TEC) data recorded simultaneously at multiple
ground stations.  The ionospheric imaging case presents a difficult problem
due to large amounts of missing data.  This is a consequence of  the
locations of the transmitter (in orbit) and  receivers (ground-based) and
causes the reconstruction algorithm to fail to correctly reconstruct the
background density profile.  When a reasonable background profile is
assumed, ionospheric irregularities and some characteristics of the profile are
successfully reconstructed; however, the background of the reconstruction
still retains several characteristics of the assumed profile.  Computer
simulation of the entire data collection and image reconstruction process  is
used  to demonstrate the characteristics of the background profiles that can
and cannot be reconstructed when using a geometry consisting of one
satellite and several ground stations.  To overcome this problem, it is noted
that in addition to TEC data, the algorithms used for ionospheric CT have the
ability to utilize data obtained from other sources.  By using data which
contains information on the background profile it may be possible to
reconstruct an image which contains the true background profile.  This
additional data may be obtained from sources such as a second orbiting
satellite or a ground-based ionosonde.  (Authors' abstract, proceedings,
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The S-2 wide band VLBI digital data recorder and playback system presently
under development at the Space Geodynamics Laboratory (SGL) of the
Institute for Space and  Terrestrial Science (ISTS) at York University is a
descendent of the earlier S-1 VLBI digital data recording and playback
system presently being used in Canada for geodesy and geodynamics.  The
S-2 VLBI recording and playback system consists of a tape transport array
module containing an array of 8 "industrial" grade VHS video tape transports
operated in the standard long-play (LP) mode and a data signal and control
module resident in a standard VME cage.  The S-2 VLBI recording system
will record up to 16 input channels of digital data at total bandwidths varying
from 16 to 128 Mb/s in increments of 16 Mb/s.  The unattended operation
time of the S-2 VLBI recorder varies with the user bandwidth, ranging from 32
hours at the minimum bandwidth of 16 Mb/s to 4 hours at the maximum
bandwidth of 128 Mb/s.  The S-2 VLBI recorder will be assessed for the
possibility of using the super long play (SLP) mode of the VHS recorders to
extend these time intervals to 48 hours  and 6 hours respectively.  In the LP
ode, the raw bit error rate (without error correction coding) for the S-2 VLBI
recorder ranges between 1 x 10-5 and 3 x 10-5.  The data signal and control
module of the S---2 system has a data distributor, resident on a separate user
interface card, which distributes the input data onto the recorder array in a
manner which is transparent to the user.  The data distributor can be
costumed designed to serve any user needs which allows for flexibility of
application.  For VLBI applications, the S-2 system will have both MkIII/MkIIIA
and a K-4 compatible outputs so that it will be possible to use the S-2
recorder to record VLBI data for playback at a MkIII/MkIIIA or a K-4 VLBI
correlator facility.  The S-2 VLBI data recorder and playback  system will be
provided by the Canadian Space Agency via a contract to ISTS/SGL, to the
Astro Space Center of the P.N. Lebedev Physical Institute in Moscow for use
in the Soviet led RadioAstron orbital VLBI mission.  (Authors' abstract,
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In January 1989, a rocket-borne tether experiment  called Oedipus-A was
launched from Andoya, Norway.  During the flight the nose-cone and tail
sections of the rocket separated and moved apart to a distance of about 1 km
while connected by a thin insulated conducting wire.  The wire was oriented
essentially parallel to the magnetic field.  An RF transmission system was
carried on board in which a stepped-frequency series of pulses was applied to
the tether at the nose-cone and received at the tail.  This scheme provided an
excellent opportunity to characterize the transmission of signals on a tether in
a plasma and to observe for the first time the propagation of sheath waves
along a tether in the ionosphere.  The RF signals were applied to the tether as
a series of short pulses which were stepped in frequency from 50 kHz to 5
MHZ.  The results of successive frequency sweeps during the flight are
presented in the form of grey scale plots of received signal levels over the
entire post-separation flight.  The RF experiment operated in two modes
which alternated throughout the flight.  In one mode the pulses were applied
at 50 volts and received by a low impedance load.  In the other mode the
pulses were applied at 1 volt and received by a high impedance load.  In
addition, for each mode there was a low level residual signal transmitted
between pulses.  This provided an opportunity to observe the transmission of
signals at different levels.  Results are shown that demonstrate both linear
and non-linear behavior.  Resonances are observed in the received signals at
low frequencies.  These resonances depend on the length of the tether and
are attributed to sheath waves propagating along the tether and reflecting off
the ends.  Estimates are made of the propagation constant for these waves.
These results show an improvement over the initial estimates and a more
accurate dispersion curve is deduced from the resonant frequencies displayed
in each frequency sweep up to the mid-point of the flight.  The observed
results are shown to be in excellent agreement with computations done using
an improved method-of-moments simulation of the rocket/tether system.  The
results of the Oedipus-A RF tether transmission experiment show that
significant RF coupling occurs along a thin wire tether in the ionosphere.
Abstract Text
Coupling is especially strong at low frequencies due to sheath waves.  This
demonstrates that, although the surrounding plasma is essentially cut-off from
propagation, significant signal coupling can occur along conducting structures
at low frequencies.  (Authors' abstract, proceedings, English
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A special propagation experiment was planned at Sondrestrom, Greenland in
October 1990 to determine message errors in satellite communication links
operating through structured plasma in auroral and polar regions.  Messages
were transmitted on a satellite link at 250 MHZ and simultaneously a CW
signal was received on an adjacent channel.  The CW channel was utilized to
determine phase and amplitude scintillations and to perform spaced receiver
drift measurements.  With the help of supporting observations by the
incoherent scatter radar and all-sky imaging photometer at Sondrestrom, it
was found that the number of error-free messages over a given interval is
greatly dependent on the type of plasma structure and associated convection.
 It particular, when ionization patches were detected, the CW channel
suffered fast fadings and the message link recorded individual bit errors
whereas polar cap arcs caused slow deep fades and losses of entire
messages of several seconds duration.  Drift measurements indicate that
patches are associated with large uniform drifts whereas arcs occur in
conjunction with velocity shears providing a regime of slow velocities prior to
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The blurring of a signal x(t) by a point spread invariant blurring function h(t) is
described by the convolution integral  (equation not available, please refer to
the original source) where n(t) is the ubiquitous measurement noise.
Deblurring y(t) to get an estimate x (̂t) of x(t)  is known as deconvolution, the
classical approach to which is to invoke the convolution theorem for Fourier
transforms and employ the Wiener filter thus:  (equation not available, please
refer to the original source) where x (̂s), Y(s) and H(s) are the Fourier
transforms of x (̂t), y(t) and h(t), respectively, and W(s) is a window in the
frequency (s) domain designed to attenuate those frequencies in x (̂t)
dominated by n(t) while leaving unaffected those dominated by the signals of
interest.  Although the Wiener filter is supposed to be optimal in the least
squares sense, its practical realization usually amounts to a "rationalized"
low-pass filter.  Another approach to deconvolution, suitable for large sparse
images characterized by isolated point sources, is that known as CLEAN
which proceeds s follows.  Denoting the blurred image as yO(t) and an initial
reconstruction (the CLEAN map) x 0̂(t) equal to zero.  CLEAN iterates on y i(t)
and x î(t) thus:  (equation not available, please refer to the original source)
where α is the loop-gain (0≤α≤1), δ(t) is the Dirac delta-function and tk is the
position of the maximum in y i(t).  Bates, et al., (Mon. Not. R. Astr. Soc., vol.
211, pp. 1-14, 1984) showed that CLEAN performs an iterative Wiener filter if
h(t-tk) in Eq. 3 is replaced by the inverse Fourier transform of (s)/(W(s).  The
point spread variant blurring problem is described by replacing h(τ - t) in Eq. 1
with h(τ, τ - t).  Its solution is sensitive to noise in y(t) in the same way that
conventional deconvolution is, but Fourier transform methods cannot be used
because the  convolution theorem no longer applies.  However, CLEAN can
be used to deblur a signal contaminated by a point spread variant blurring
function if h(t - tk) in Eq. 3 is replaced with h(tk, t - tk) plus βδ(t - tk) for some
β>1.0.  The addition of the β-scaled δ-function regularizes the solution and
produces a smooth deblurred function x (̂t).  (Authors' abstract, proceedings,
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A LMSS propagation experiment at 1.5 GHz using the MARECS satellite has
been carried out in Europe in the framework of ESA's PROSAT (phase II)
program (A Benarroch and L. Mercader, " Signal Statistics from a LMSS
Propagation Experiment in Europe, ITS-IEEE Proc., Rio de Janeiro, Brazil,
1990).   The mobile satellite systems planned for the near future will have low
link margins and will be impaired mainly by shadowing, as it has been derived
from most LMSS experiments.  The fade duration statistics obtained from this
experiment include average and maximum fade durations, and fade duration
distributions (see the example below) and time share of fades.  Fade
durations were calculated after averaging the original samples, so that the
minimum duration considered is of 0.1 seconds.  Therefore, only shadowing
effects are taken into account.  The distributions shown below correspond to
rural environments in Spain, France (the area of weeds also belongs to
France) and Sweden, the elevation angles being 39 degrees, 26 degrees, and
13 degrees, respectively.  Fade durations increase both for lower elevation
angles and with the amount of vegetation.  Fade duration statistics for rural,
suburban and urban areas in Spain, France and Sweden, and also for the
railways environment in Spain, will be presented.  (Authors' abstract,
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Powerful topside sounders perturb the ionosphere to the point where
stimulated emissions are routinely observed.  These stimulated emissions
were first identified by Nelms and Lockwood (Space Res., vol. 7, p. 604,
1966) who introduced the name diffuse resonances because of their
appearance on topside sounder ionograms.  They can usually be easily
distinguished from the principal resonances observed at the electron plasma
frequency fN, the harmonics of  the electron cyclotron frequency fT which are
well explained in terms of the reception of echoing sounder-generated
electrostatic waves.  These diffuse resonances appear as a sequence of
resonances between the harmonics of fH and below fN.  The sequence nature
was first  recognized by Oya (J. Geophys. Res., vol. 75, p. 4279, 1970).  The
recent observations of Shuiskaya et al. (Planet. Space Sci., vol. 38, p. 173,
1990) provide evidence for a close relationship between sounder-accelerated
electrons and the spectrum of sounder-stimulated diffuse resonances.
Several theories have been proposed to explain the diffuse resonance
phenomena.  Oya (Phys. Fluids, vol. 14, p. 2487, 1971) attributed the waves
to a Harris instability initiated by a sounder-stimulated electron temperature
anisotropy and maintained by a three-wave coupling process.  Kiwamoto and
Benson (J. Geophys. Res., vol. 84, p. 4165, 1979) replaced the three-wave
coupling process by a nonlinear Landau damping process.  Both of these
mechanisms were based on weak turbulence theory.  Pullinets and Selegey
(J. Atm. and Terr. Phys, vol. 48, p. 149, 1986) proposed a mechanism based
on strong turbulence.  Osherovich (J. Geophys.  Res., vol. 92, p. 316, 1987)
applied a macroscopic theory of force-free electromagnetic oscillations to
predict the spectrum of frequencies of various bounded states that were
interpreted as members of the sequence of diffuse resonances.  The present
paper will summarize and  consolidate the diffuse resonance observations
with the inclusion of new observations that extend the diffuse resonance
sequence, review the various theoretical approaches and compare predictions
with observations, outline the major problems to be solved and discuss
Abstract Text
planned laboratory and  space experiments including the Space
Shuttle/Spartan  flight of the Waves in Space Plasmas/High Frequency
(WISP/HF) instrumentation scheduled for 1995.  (Authors' abstract,
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The NOAA wind profiler demonstration network (WPDN) is an array of 30
profilers covering the central region of the United States.  Its primary purpose
is to demonstrate the impact of this new technology on atmospheric
research, meteorological analyses, and operational weather forecasts.  A
secondary objective is to evaluate engineering aspects of wind profilers and
the logistics required to operate an array of remote sensors linked to a
common data collection and control center.  This demonstration is a
precursor to larger national networks.  A discussion of the design of the
network and its major components (wind profilers, data collection and control
center, and communications) is followed by a description of the system
logistics and operation.  Early results from an analysis of system reliability
and critical component failures is related to overall system performance.
Examples of the meteorological assessment of the net work data and special
studies, such s clear air turbulence detection are discussed.  The paper
concludes with a discussion of critical issues for the future of remote profiling
technology, such as operational frequency allocations, and the role of the
demonstration network  in assessing temperature and moisture profiling
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technology, such as operational frequency allocations, and the role of the
demonstration network  in assessing temperature and moisture profiling







Excitation of Airglow by High Power Radio Waves from the 'SURA'
Ionospheric Heating Facility
Title Text
Bernhardt, P. A., Scales, Wayne A., Kotik, D. S., Grach, S. M. and
Keroshtin, A. N.
Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 589, 24-28 June 1991.
Source Text
Keyword Text
The SURA system for generation of high power radio waves is located near
the village of Vasil'sursk, USSR.  There, a 300 x 300 m2 transmitting antenna
is fed by three 250 kW transmitters operating between 4.5 and 9.0 MHZ.  The
maximum ERP of this system is 300 MW.  Optical measurements were
made at SURA during August 1990.  Images of enhanced red-line (630 NM)
and green-line (557.7 NM) emissions were recorded during radio wave
transmissions at 4.785, 5.455, 5.828, and 7.815 MHZ.  Field-aligned
structures with scale sizes on the order of 1-10 km were observed.  The
airglow clouds drifted across the night sky, disappeared, and reformed at the
zenith of the antenna array.  This has been previously interpreted in terms of
radio beam refraction in drifting plasma irregularities and "snap-back" when
the beam can no longer be entrained by density cavities (Bernhardt et al., J.
Geophys. Res., vol. 94, p. 9071, 1989).  Energetic electrons are accelerated
out of the interaction regions by the electrostatic waves.  Ambient oxygen
atoms are collisionally excited by these supra thermal electrons to yield
enhanced airglow.  From the intensities of the airglow emissions, one can
estimate the distribution of supra thermal electrons streaming out of the radio
wave interaction regions in the ionosphere.  Electron fluxes and effective
temperatures will be estimated for variations  in transmitter frequencies and
power densities.  We were able to make reliable airglow measurements at
SURA every time the high power transmissions occurred at frequencies below
the F-layer critical frequency.  Subject to clear skies, the low-light-level-
imaging technique is a reliable method to study large scale irregularities and
electron acceleration with HF transmitting facilities having effective radiated
power of 250 MW or greater.  (Authors' abstract, proceedings, English
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The present work is motivated by the need for an accurate algorithm in
reconstructing permittivity data in biological applications such as following the
development of the temperature distribution noninvasively during a
hyperthermia treatment.  Previously the reconstruction problem using quasi-
static boundary data was investigated by the authors.  For a circular cylinder
a very simple mapping from the boundary data onto the conductivity was
found.  However, that reconstruction problem is an ill conditioned one which
works well only for a smoothly varying conductivity.  The obvious way to
improve the reconstructions will be to choose a larger space of boundary
data, i.e., a set of boundary electric and magnetic fields will be measured for
time harmonic excitations.   The basic problem will then be to find the
mapping from these boundary fields onto the complex permittivity.  The paper
treats the problem of reconstruction of the permittivity of an inhomogeneous
medium f rom measurements of the boundary field.  It is shown that the
complex permittivity satisfies a set of nonlinear projection equations.  In the
nearly homogeneous case these equations reduce to linear ones.  For an
appropriately chosen set of  boundary experiments, these equations
determine the permittivity uniquely.  For electric or magnetic excitation of a
circular cylinder the projection equations may explicitly be solved.  That is the
permittivity is directly expressed in terms of the boundary electric and
magnetic field.  However, we need the boundary experiments for all
frequencies.  It is proved that the mapping from the set of boundary
experiments onto the permittivity is continuous.  That is the inverse problem
is a well posed one.  As an example a specified permittivity for which the
exact solution  of the  Maxwell equations is known is treated.  In that case,
we show that the approximately reconstructed permittivity is indeed very
close to the given one.  (Authors' abstract, proceedings, English
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A method of determining range from a moving vessel to an approaching object
using only two bearing measurements is provided. At a first point in time, a
first bearing measurement to the approaching object is obtained using the
vessel's conventional bearing sensor. The vessel and approaching object are
then postulated to be on an intercept course based on the vessel's first
velocity vector and first bearing measurement. At a second point in time, the
vessel commences a maneuver to a known second velocity vector different
from the first velocity vector. Then, at a third point in time, a second bearing
measurement to the approaching object is obtained using the vessel's bearing
sensor. At the same third point in time, a virtual bearing to the approaching
object is provided as if the vessel and the approaching object were on the
postulated intercept course. A time difference is computed between the
second and third points in time and standard trigonometric methods are
applied to determine the range to the approaching object. The determined
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Keyword Text
The transmitting and receiving responses of a pyramidal horn antenna are
studied analytically and experimentally using the fast Fourier transform (FFT).
 A pulse with a pulse width inversely proportional to the center frequency of
the pyramidal horn antenna is introduced into the transmitting antenna and is
observed at the receiving antenna, a standard gain horn, which is also
dispersive.  A TEM horn, which is relatively no-dispersive, will also be used as
a receiving antenna.  The dispersive properties of the pyramidal horn antennas
appear with both transmitting and receiving responses.  (Authors' abstract,






The Transient Response of a Pyramidal Horn AntennaTitle Text
Biggs, A. W., Pohle, Hugh and Singaraju, B. K.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 125, 24-28 June 1991.
Source Text
Keyword Text
The transmitting and receiving responses of a pyramidal horn antenna are
studied analytically and experimentally using the fast Fourier transform (FFT).
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Ionospheric absolute total electron content (TEC) was first measured in the
northern polar cap in 1984 (E. J. Weber, et. al., JGR 91, vol. 121-12, p. 129,
1986).  These near-solar-minimum observations, made using signals from
satellites at 20,000 km altitude, revealed the existence of a fundamental
diurnal TEC cycle, with large TEC enhancements occurring preferentially in
the 1200-2400 UT period and often more than doubling background values in
less than ten minutes.  Recent polar cap observations during the 1989-90
winter (solar maximum), using the same technique, show that both the diurnal
TEC cycle and enhancements' occurrence persist, but both are typically
larger by a factor of three than in the same month of 1984.  Background
values are still seen to be more than doubled in less than ten minutes at solar
maximum, implying that significantly greater spatial TEC gradients occur.
Comparison of polar cap observations from October 1989 with February 1990
data suggests that at solar maximum there continues to be an annual
variation in magnitude and occurrence  of TEC enhancements that parallels
the variation in magnitude and occurrence of amplitude scintillation, (Bishop,
et. al., SPI Conference Proc., vol. 8, Scientific Publishers, Inc., 1989).
Results will be presented from polar cap diurnal TEC  observations, as well as
near-auroral and mid-latitude data from the same general time periods.
Available data from 1,000 km altitude satellite signal observations will be
included to give insight to the spatial uniformity of TEC during the period of the
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Author Text
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Under the Born/Rytov approximations, the effect of view angle variations on
image reconstruction in vector diffraction tomography is  investigated.  This
paper deals with internal image reconstructions of infinitely long, lossless and
lossy dielectric cylinders placed in free space and/or in a weakly diffracting,
slightly lossy medium.  Emphasis is placed on showing how both the co-
polarized and the cross-polarized diffracted terms vary with incident angle in
the image reconstruction because any oblique incidence on a curved surface
always produces repolarization (polarization state transformation).  The cross-
polarized component was found to contain very crucial  object information on
edges, i.e., the boundary position of the cylinder even under rather noisy
background conditions can be clearly identified.  It is demonstrated that the
extension of scalar to vector diffraction  microwave tomography will play an
important role in precise image reconstruction in high resolution microwave
imaging and sounding.  This research was initiated during the tenure (1976
January-July) (G. R. Dunlop, W-M. Boerner, R. H. T. Bates, "On an Extended
Rytov approximation and its significance for remote sensing and inverse
scattering," Opt. Comm., vol. 18(4), pp. 421-423, 1976) of the author as a
visiting professor with  the Department of Electrical Engineering, Ilam Campus
of the University of Canterbury at Christchurch,  N.Z., within a foremost
research invigorating atmosphere created by the dynamic host.  Therefore, it
is with great indebtedness that this paper is dedicated to Richard H. T. Bates,
a great teacher, a relentless fighter for the advancement of imaging sciences,
and a true scholar:  "It will always be with great joy that we--all of his many
international guests from far away--recall these truly rewarding interactions
with Richard and his lively flock of talented students." (Authors' abstract,
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Basic principles of radar polarimetry are introduced.  The target characteristic
polarization state theory is developed first for the coherent case using the
three step, the basis transformation, and the power (Mueller) matrix
optimization procedures.  Kennaugh's and Huynen's theories of radar target
polarimetry are verified for the monostatic reciprocal case.  It is shown that
there exist in total five unique pairs of characteristic polarization states for the
symmetric scattering matrix of which the two pairs, the cross-polarization null
and co-polarization max pairs are identical; whereas, the cross-pol max and
the cross-pol saddle point  pairs are distinct.  These three pairs of orthogonal
characteristic states are also mutually orthogonal on the polarization sphere.
The fifth pair, the co-pol null pair, lies in the plane spanned by the co-pol max/-
cross-pol null and the cross-pol max pairs which determines the target
characteristic circle on the polarization sphere reestablishing Huynen's
"polarization fork" concept.  The theory is verified by an example for which
next to the polarization fork also the co-polarized and cross-polarized power
density plots are presented.  In a next step, the partially polarized case for
completely polarized wave incidence is presented and compared with the
results for the coherent and the partially coherent cases, the latter still being
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Plane wave guide slot antenna arrays (WSA) are widely used on practice for
realization pattern with low side lobes (SL).  Usually, this antenna consists of
linear traveling-wave arrays with inclined alter-phase slots situated in the
narrow wall of rectangular wave guide.  All linear arrays are excited from
general demultiplier.  This antenna allows realization of electronic wide-angle
scanning of beam in the plane of demultiplier and mechanical scanning in the
plane of linear arrays.  However, the important defect of this antenna is the
cross-polarization beams that are stable present in the field of the antenna's
vision.  The level of cross-polarization beams is near to -(14...15) dB, that
doesn't allow saving the low side lobes in a wide sector of scanning beam in
the plane of demultiplier.   The construction of linear WSA with equiphase
exciting slots is known f rom literature.  The term "equiphase exciting slots"
determines alternative mode to "alter-phase exciting slots." Usually this
antenna is used in the mode of radiation "end-on," but the author has
suggested to use it in the mode near to the "broad-side."  Slots in this
antenna are spaced with counting d<0.5λ, where λ-wavelength in a free-
space.  In reality, it was used nonequidistant counting d=(0.2...0.3)λ.   The
main direction of polarization is determined by the middle angle slots
elevation, weighted with amplitude coefficients.  The author has suggested
combined method of WSA synthesis on the basis of: (1) method of
successive approximations for determining amplitudes distribution of exciting
slots; and (2) method of cross-resonant for determining phases distribution,
distortions along antennas aperture and dispersional characteristics of the
WSA.  We make the following conclusions in accordance to the results  of
investigation:  (1) The new construction of plane array allows to arrive the
better division "signal-to-jam" at the entry of antenna by means of realization
of necessary tapered amplitudes distribution (for different angles slots
elevation) and linear phases characteristics (for nonequidistant spacing of a
slots), deleting of cross-polarization beams. (2) The level of SL field pattern of
this antenna is determined only by SL of the main polarization.  SL may be
constructed less than -(30...40) dB. (3) Natural experiments have confirmed
Abstract Text
rightness of suggested mathematical method.  (Author's abstract,
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A Half-Loop 500-MHZ Antenna Made from High Temperature
Superconducting Y-Ba-Cu-O
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Radiating elements, matching circuits, and feed networks fabricated from high-
temperature superconductors are particularly attractive in the frequency range
from 100 MHZ to 1 GHz because of the large decrease in the surface
resistance relative to copper.  Very small and compact radiating elements (a
few centimeters or less in size) are possible that have radiation efficiencies
approaching 100 percent.  We report the design, fabrication, and test of a 500-
MHZ half-loop antenna with integral matching network made from a sputtered
Y-Ba-Cu-O thin film.  The antenna, formed on one side of the lanthanum
aluminate substrate, protrudes through a slot in a normal metal sheet to form
a rectangular half-loop-over-a-ground plane antenna.  A micro strip matching
net work is formed on the same substrate on the portion behind the antenna
ground plane; the matching network is a novel micro strip coupled-line section
that provides the proper impedance match from the antenna (Za=0.1+j80Ω) to
the feedline (Zo=50Ω) in a small planar area.  The complete antenna and
matching network fits on a 2-by-2 cm substrate and is enclosed in a compact
shroud and Teflon radome cooled by a closed-cycle refrigerator.  The antenna
was measured over a temperature range of 20 degrees K to 150 degrees K.
The Y-Ba-Cu-O antenna has a radiation efficiency of 17 percent, compared to
6 percent for a copper version of the antenna.  Recent preliminary
measurements, to be described in more detail in the presented paper, have
been made on a Th-Ba-Ca-Cu-O version of the antenna and have yielded a
radiation efficiency of 30 percent.  (Authors' abstract, proceedings, English
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shroud and Teflon radome cooled by a closed-cycle refrigerator.  The antenna
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The National Research Council of Canada and the Electrical Engineering
Department of the University of Alberta are engaged in a joint project to
develop SIS planar array receiver prototypes for the James Clerk Maxwell
Telescope.  Such receivers would greatly enhance the speed and efficiency of
the telescope.  The proposed receivers will use
superconductor/insulator/superconductor (SIS) quantum effect mixers with
niobium nitride as the superconductor and magnesium oxide as the insulator.
NbN has a relatively high critical temperature of 16K and consequently a high
upper frequency of operation.  A planar antenna structure, an SIS mixer and a
stage of  intermediate frequency amplification will be combined into one
superconducting Strip line circuit.  Successful circuits will be readily
assembled into dense arrays.  This paper describes details of the fabrication
and properties of NbN/MgO/NbN superconductor tunnel junction devices
produced at an intermediate stage in the development of 345 GHz receiver
prototypes.  Initial 10 µm x 10 µm and 5 µm x 5 µm devices were produced
using a batch-process, self-aligning technique.  NbN deposition by reactive
planar magnetron sputtering  was optimized by study of the target voltage -
nitrogen flow hysteresis curve.  Intrinsic roughness of the NbN films increases
the effective junction area to 1.3 times the nominal planar junction area.
These junctions exhibit a gap voltage of 4.1 mV, and critical current densities
between 600 and 1000 A/cm2.  Extension of the fabrication technique to
junctions of much smaller areas is also described.  (Authors' abstract,
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The trend toward wider bandwidths at centimeter and millimeter wavelengths
for radio astronomy receiver front ends  presents a design challenge to
minimize susceptibility to radio interference.  Astronomers' desire for
maximum sensitivity and well calibrated polarization measurements push
receiver front ends toward large instantaneous bandwidths.  Spectral line
observers want sensitive receivers covering almost the entire radio spectrum.
Therefore, radio telescopes must function far outside the few protected
frequency allocations.  Astronomers must frequently contend with data
contaminated at some level which ranges from nuisance to disaster.
Interference becomes harmful when it causes significant errors in the data
which cannot be adequately excised or calibrated out.  We discuss harmful
levels for certain observations related to the principal sources and
mechanisms of interference.  Interference originates both outside the
telescope and from within the receiver electronics.  Harmful interference
outside the detected passband occurs mainly through gain compression or
intermodulation or both.  We discuss the sources and mechanisms in some
detail.  How can we design receivers to minimize susceptibility through these
mechanisms?  We discuss some rules of thumb for such design with
reference to gain, bandwidth, noise, and intercept parameters.  Unfortunately,
these rules often require tradeoffs, which often cause less than adequate
immunity to specific interferences.  Design should provide for easy retrofitting
to respond to future changes in the interference environment.  We discuss
some methods.  Case histories can be instructive.  We discuss several
experiences from the very large array and the very long base line array.
Finally, we point out some spectral segments which could become future
problems for radio astronomy.  (Authors' abstract, proceedings, English
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A Digisonde 256 ionosonde has monitored the polar cap ionosphere at
Qaanaaq, Greenland (87º CGLAT) since the solar minimum in 1986 through
the current solar maximum.  This paper analyzes solar cycle, seasonal and
geomagnetic effects on the diurnal variations of Nmax, the peak electron
density in the F layer.  Combining Digisonde and All-Sky Imaging Photometer
data has brought some  order to the irregular plasma density variations.
During Bz north conditions the polar cap is populated with sun-aligned F layer
arcs with weak  plasma density enhancements above the background.  Large
Ionization patches dominate during Bz south conditions (Buchau et. al.,
Radio Sci., vol. 18, no. 6, p. 995, 1983); these patches have up to tenfold
plasma density enhancements and move fast antisunward across the polar
cap.  The Digisonde's capability to measure O and X wave polarizations,
Doppler frequencies, and incidence angles makes  it possible to accurately
determine the critical frequency foF2, i.e., Nmax, from the generally very
disturbed ionograms and the plasma drift velocity from the drift observations.
From these measurements, a median patch size of 850 km was deduced for
the solar max period, and a median amplitude of 3MHz.  Modeling the
patches as plasma transported from the sub-cusp solar produced ionosphere
into the cap by the polar cap convection shows differences between solar
maximum and minimum with likely source regions at 65º CGL for  the
maximum and 73º for the minimum.  (Authors' abstract, proceedings, English
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The wave propagation through one-dimensional fractal media with dielectric
permittivity profiles described by trigonometric series has been studied.  Two
cases of principle  are considered analytically and numerically.  The first one
is the wave transmission through uniformly limited fractals (like, in particular,
Weierstrass function).  To this end, the approximation method is developed.
It is based on the separation of the boundary (i.e., the large scale part) and
fractal scattering.  It is shown by numerical analysis that the method can be
successfully applied to the region of wave vectors k and fractal length L where
a kL<<10 (here a is an amplitude of a fractal tone of a scale 2π/k).  The
boundary scattering describes resonant effects.  The internal (fractal)
scattering decreases as k rises.  The wave propagation properties have been
examined in details for different values of local fractal dimension D.  It is
shown that a discrepancy arises between analytical and numerical methods
only in the region  of D2.  It can be with the fact explained that the method
developed for one-dimensional systems is  unsuitable for 2D ones.  Another
case under consideration is a class of "singular" fractals, i.e., described by
trigonometric sets that do not have uniform asymptotics.  However,, the
singularity is assumed to be integrable so that the outcomes can be obtained
analytically, for example in the Born approximation.  In the above terms, the
internal scattering by such fractals having small width is stronger than the
boundary scattering.  The above approach allows to obtain only some
estimates.  This case is considered in detail by numerical methods.
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This presentation gives results of measurements that were performed in order
to investigate propagation characteristics of indoor radio channels that are
considered to be of importance in the design of indoor wireless
communication systems.  First, descriptions of the measurement system,
the principle of its operation, and typical experimental configurations are
given.  Measurement and modelling results follow.  These include: information
pertinent to propagation loss between transmit and receive locations in line-of-
sight and non-line-of-sight environments in furnished as well as unfurnished
buildings; propagation loss along corridors and between floors of a building;
multipath and RMS delay spreads and their relationship to transmit/receive
antenna separation, building geometry and polarization; reciprocity (which has
been reported by some as possibly not applicable on indoor channels); and
the results of investigations concerning spatial and temporal changes in
wideband characteristics as a result of motion within the communications
environment.  The latter will include a brief discussion of the validity of Bello's
Gaussian-wide-sense-stationary-uncorrelated-scattering model on indoor
channels between stationary and portable terminals.  The presentation may
also include a discussion of applications for the results.  (Authors' abstract,
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When a ferrite material is biased by a dc magnetic field, it becomes
anisotropic of the gyrotropic type.  Biased ferrites have several properties
including frequency tunability.  Although ferrite properties have been exploited
in microwave devices, relatively little research has been dedicated to ferrites s
substrates of printed antennas.  In this paper, we investigate infinite arrays of
dipoles printed on ferrite substrates.  We have derived the Green's function for
 source on a grounded ferrite substrate and we have employed the method of
moments to solve for the input impedance of the dipoles of an infinite phased
array. Our computer codes have been checked at the unbiased ferrite
(dielectric) limit with published results (D. M. Pozar and D. H. Schaubert,
IEEE Trans. Antennas and Propagation, vol. AP-32, pp. 602-611, 1984) and
excellent agreement has been found.  In this paper, we discuss the scan
blindness as a function of bias field.  Conditions under which a waveguide
simulator can be used to experimentally verify some of the theoretical results
are also discussed.  In the following figure, the H-plane scan performance of
an infinite dipole array printed on an unbiased and biased ferrite substrate is
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When a ferrite material is biased by a dc magnetic field, it becomes
anisotropic of the gyrotropic type.  Biased ferrites have several properties
including frequency tunability.  Although ferrite properties have been exploited
in microwave devices, relatively little research has been dedicated to ferrites s
substrates of printed antennas.  In this paper, we investigate infinite arrays of
dipoles printed on ferrite substrates.  We have derived the Green's function for
 source on a grounded ferrite substrate and we have employed the method of
moments to solve for the input impedance of the dipoles of an infinite phased
array. Our computer codes have been checked at the unbiased ferrite
(dielectric) limit with published results (D. M. Pozar and D. H. Schaubert,
IEEE Trans. Antennas and Propagation, vol. AP-32, pp. 602-611, 1984) and
excellent agreement has been found.  In this paper, we discuss the scan
blindness as a function of bias field.  Conditions under which a waveguide
simulator can be used to experimentally verify some of the theoretical results
are also discussed.  In the following figure, the H-plane scan performance of
an infinite dipole array printed on an unbiased and biased ferrite substrate is
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The Radio Astronomy Explorer satellite verified that the far-side of the moon is
well shielded from manmade and natural Earth-based interference at
frequencies below 30 MHZ.  Above a few MHZ, most of the interference is
produced from ionospheric breakthrough of manmade communication signals
and over-the-horizon radar.  Below about 1 MHZ, the Earth's magnetosphere
is a powerful source of Auroral Kilometric Radiation.  Thus, the lunar far-side
is the only location in the Earth-moon environment where the noise level
reaches the expected Galactic Background at low frequencies.  The recent
Presidential Space Exploration Initiative advocates the establishment of a
permanently manned lunar outpost in the first part of the next century.  In
preparation for and in support of this outpost, a number of satellites will be
placed into orbit about the moon.  One such program for the late 1990's is the
Lunar Observer which is designed to place relatively simple phased arrays of
dipoles on individual lunar satellites and perform interferometry between the
spacecraft.  The dipole arrays will be deployed as inflatable structures.  In the
VLBI mode, the experiment will function at 13 and 26 MHZ.   For a scenario in
which two spacecraft are in perpendicular lunar polar orbits at altitudes of 100
km, the useful physical baselines will range from about 1 km to about 1500
km.  The maximum useful baseline is limited by phase incoherency produced
by interplanetary scintillation.  With a mission lifetime of one year, the two
element interferometer will produce excellent u-v plane coverage thus
permitting synthetic aperture imaging with a resolution of about 2 arcsec.
This resolution is comparable to the VLA at 20-cm and is more than 100
times better than the best previous ground-based mapping at 38 MHZ.  The
RMS sensitivity for a 106 sec integration is about 2 Jy.  Our computer
simulations indicate that a number of 3C sources could be mapped with this
lunar VLBI experiment.  Our proposed lunar interferometer has the advantages
of being relatively simple, inexpensive, opportunistic relative to current
national space initiatives, ground-breaking in terms of resolution, and
astronomically productive.  Among the scientific programs will be imaging of
Type III solar flare events, observations of bursts from Jupiter and Saturn,
Abstract Text
investigations of the low energy population of relativistic electrons in extended
extragalactic radio sources, and studies of in-situ particle acceleration in
supernovas and radio galaxies.  This work has been supported by NASA
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We have developed a hybrid antenna using a dielectric antenna with a planar
logarithmic spiral for the feed.  Beam pattern and  efficiency measurements
from 100 to 760 GHz were performed in a two dimensional antenna range
using room temperature bolometers.  The same setup with a superconductor
insulator superconductor (SIS) detector was successfully tested at 345 and
492 GHz at the Caltech Submillimeter Observatory.  The coupling efficiency
between the telescope and the receiver was compared to a waveguide
receiver and found to be similar. The very compact size  of this antenna is
promising for the development of array receivers.  (Authors' abstract,
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A communications system was tested from 1 MHZ to 1 GHz using both
continuous wave and pulsed environments.  The purpose was to develop
transfer functions for test points deep within the electronics for assessment of
effects in various hypothetical EMP environments.  The broadband simulated
environments will be presented along with the details of probe swept
frequency characterization and measurement compensation.  Incident field
and probe bandwidth limitations will be discussed.  Pulsed and cw transfer
functions will be compared and some will be shown to have significant "pass
bands" at frequencies above 100 MHZ.  (Authors' abstract, proceedings,
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A communications system was tested from 1 MHZ to 1 GHz using both
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transfer functions for test points deep within the electronics for assessment of
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In addition to the synthetic aperture radar (SAR) images of the surface of
Venus, the Magellan mission is providing information on the reflectivity,
emissivity and R.M.S. slopes of the surface at spatial resolutions ranging
from between 10 and 20 km near 10ºN latitude (the periapsis latitude of the
spacecraft's orbit) to several tens of kilometers at the north pole and  near
80ºS.  The values of the surface emissivity are derived from measurements of
the planet's thermal emission at 2385 MHZ utilizing the 3.7m-dia SAR
antenna, while the reflectivity and slope values are obtained in conjunction
with the topography measurements which utilize the smaller, nadir-directed,
altimeter antenna.  While primarily a function of the properties of the surface
material, the emissivity is also dependent on the amount of wavelength-sized
surface roughness.  Similarly, derivation of the Fresnel reflection coefficients
from the normal incidence reflectivity measurements involves a correction for
diffuse scatter associated with wavelength-scale roughness.  This correction
can be approximated using data from the SAR images.  To date, emissivity
and R.M.S. slope measurements have been obtained for longitudes 330ºE to
30ºE that lie within the latitude range 80ºS to 90ºN. Because of the need to
correct for diffuse scatter, no measurements of the Fresnel reflection
coefficient have yet been obtained.  The region covered is dominated in area
by the lowland plains: Guinevere, Sedna and Lavinia, but it also contains
several major highland regions: eastern Ishtar Terra, including Maxwell
Montes, in the north, Alpha and Eistla Regions near the equator, and Lada
Terra at high southern latitudes.   Typical values for the emissivity are near
0.85, consistent with rock or highly consolidated soils.  Values or R.M.S.
slope in the plains are close to 2.5º, with somewhat higher values found
elsewhere.  Very low values of emissivity are measured atop Maxwell Montes
(<0.4) and Sif and Gula Montes in Eistla Region (0.7 and 0.55, respectively)
suggesting very high values for the corresponding dielectric permittivity.
Values for the emissivity above 0.9 are found in  a number of places
Abstract Text
associated with areas of both enhanced diffuse scatter, as indicated by the
SAR images, and R.M.S. slope.  However, at least one area of high
emissivity NE of Gula Mons does not seem to be associated with any surface
feature, indicating that changes in surface material properties may  not
always be correlated with surface structure.  (Authors' abstract, proceedings,
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The direct wave attenuates very rapidly in a forest due to the lossy foliage.
Recent measurements by Vogel and Goldhirsch at 900 and 1500 MHZ show
a direct wave attenuation on the order of 1 dB/m.  Many studies of received
signal intensity versus distance in forest environments indicate that the
attenuated direct wave model applies at distances up to tens of meters, but
that loss is much less than 1 dB/m at greater distances.  Tamir proposed a
lateral wave model for propagation through forests at longer wavelengths.  The
textbook lateral wave model is not physically reasonable for UHF propagation
because the forest is a  poor approximation to a smooth, lossy dielectric slab
at decimeter wavelengths.  We propose a scattered lateral wave model.  The
transmitted signal is radiated in all directions.  Some travels toward the
receiver and is attenuated by the intervening foliage.  Some of the transmitted
signal travels up to treetop level, where it is scattered by the tallest trees.
Near the receiver, these scattered lateral waves once again encounter tall
treetops and are scattered down toward the receiver.  Our measurements of
scattering from roadside trees indicate that about 1 percent  of the
transmitted signal is scattered by treetops near the transmitter and about 1
percent of the signal incident on treetops near the receiver arrives at the
receiver.  Thus, "launching" and "catching" the scattered lateral wave each
involve about 20 dB loss.  Figure 2 compares attenuation versus distance for
free space, attenuated direct with 1 dB/m loss and scattered lateral wave with
0.1 dB/m loss and 20 dB scattering loss at each end of the path.  (Authors'
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Near the receiver, these scattered lateral waves once again encounter tall
treetops and are scattered down toward the receiver.  Our measurements of
scattering from roadside trees indicate that about 1 percent  of the
transmitted signal is scattered by treetops near the transmitter and about 1
percent of the signal incident on treetops near the receiver arrives at the
receiver.  Thus, "launching" and "catching" the scattered lateral wave each
involve about 20 dB loss.  Figure 2 compares attenuation versus distance for
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The Dominion Radio Astrophysical Observatory is  designing and building a
new correlator system for very long baseline interferometry (VLBI) with funding
from the Canadian Space Agency.  The system will be designed to handle
data from a mixture of orbiting and ground-based antennas, and will be used
to correlate data for the RadioAstron project.  RadioAstron  is a Soviet space
project to launch a 10 m antenna into a highly elliptical earth orbit with a
70000 km apogee.  It will operate in four wavelength bands ranging from λ1.4
cm to λ1 m.  The VLBI telescope system will be a flexible one  consisting of
the orbiter operating in conjunction with several large antennas on the ground.
 Its main scientific objective is to detect brightness temperatures in excess of
1012K in cores of quasars, the theoretical limit according to some models.
The design of the correlator is still at an early stage.  Present plans are to
build an XF type of correlator in which cross-multiplication and integration of
signals between antennas is done, followed by Fourier transformation.  (The
alternative order, FX, is also used.)  The correlator will contain at least 24000
multiplier-accumulators (MAM's) which can be deployed for high resolution in
spectral line modes, or for wide bandwidth in continuum modes.  An
implementation is currently being explored which is based on a backbone
consisting of a wide-bandwidth, serial data-distribution system, conferring
considerable extensibility.  The correlator will interface to and be compatible
with the Canadian VLBI recording/playback system which is currently being
developed at the Institute for Space and Terrestrial Science.  Interfaces to
other recorder/playback systems will also be contemplated.  (Authors'
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For more than a decade, the National Ocean Service (NOS) has been working
cooperatively with organizations in several nations to develop a global network
of geodetic Very Long Baseline Interferometry (VLBI) observatories.  The
purposes of the network include the regular monitoring of Earth orientation
(precession, nutation, polar motion, and Universal Time) and the
measurement of contemporary plate motion and glacial rebound, to learn the
structure and dynamics of the Earth.  Recent concerns about the effects of
global warming have raised questions about the current rate of rise of sea
level and the possibility of the rate increasing.  Geodetic VLBI observations
can contribute to monitoring global sea level by providing a terrestrial
reference frame accurate to the sub-centimeter level to which the positions of
tide gauges can be referred, by accurately mapping glacial rebound and other
vertical crustal motions, by placing  bounds on the building or destruction of
the Greenland and Antarctic ice caps by monitoring secular the polar motion,
and by providing the fundamental reference for generating accurate orbits of a
variety of satellites, including the Global Positioning System (GPS) and
altimetric satellites.  The current status of the VLBI network, initial results,
and future plans will be presented.  (Authors' abstract, proceedings, English
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Chiral materials may find  interesting applications in integrated optical
systems.  A detailed analysis of the rectangular chirowaveguide embedded in
a dielectric  substrate has just been completed (K. S. Chan and P. L. E.
Uslenghi, PIER Symposium, Boston, MA, 1991), by extending Marcatili's
approximate treatment of the rectangular dielectric waveguide to the case of a
chiral guiding region.  In this work, we extend our treatment to a directional
coupler consisting of two identical rectangular chirowaveguides embedded in
a dielectric substrate which, for practical purposes, may be considered of
infinite extent in the (x,y) cross-sectional plane of the coupler.  The
chirowaveguides occupy the regions (d≤x ≤d+2a,-b≤y≤b) and (-d- 2a≤xd,-
b≤y≤b) sandwiched between the two guides is allowed to assume chiral
properties.  In particular, we study the modifications which chirality in the
coupling region alone introduces to Marcatili's original coupler.  (Authors'
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An asymptotic technique for approximating time-domain and time-harmonic
antenna currents on an infinite cylindrical antenna is discussed.  The time-
domain solution is expressed in terms of one parameter; the ratio of
transverse-wavefront-to-wire distance to wire radius, and this solution is valid
to near the wavefront.  The time-harmonic solution is based on a faithful
evaluation of the Allen filament integral.  The solution is uniform with respect
to k but for a large parameter.  The restriction is  the usual condition z >> a.
These newly derived formulas are shown to reduce to known existing results.
Inconsistencies in the literature on the subject are discussed.  (Authors'
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We have performed five-port model simulations of a superconducting tunnel
junction receiver based on quantum mixer theory (J. Tucker, Quant. Elec. vol.
15, p. 1234, 1979).  Two separate computer codes have been used to
determine the large-signal currents and voltages across the junction; one
based on the harmonic Newton technique and the other on the harmonic
balance method.  Although the harmonic Newton method is more complicated
to implement, it does allow a simple extension to include higher order
harmonics and is 10-100 times faster than the harmonic balance method.
Contrary to previous simulations, we find the mixer gain does not decrease as
the ωCR product decreases.  On the  other hand, we find that the fraction of
the Smith chart that is covered by unity gain or higher, is greatest if a small
value of ωCR is used.  Thus tuning the mixer is easiest with a small value of
ωCR.  However, harmonic Down conversion (2fLO±fIF to fIF) is more significant at
small ωCR, but nevertheless remains much weaker than the fundamental
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Measurements of radiated magnetic fields from lightning at known locations
can be used to infer source currents.  Theoretical calculations for propagation
over lossy ground show attenuation rates and waveshape changes for the
distance range 50-500 km.  An experimental investigation  using
synchronized multiple-source measurements of gated wideband receivers
verifies the theoretical attenuation rate in the distance range.  The use of an
attenuation model has a significant effect on the stroke current distribution
inferred from the remote measurements.  Automatic lightning location
equipment using magnetic-field sferics from return strokes has been installed
in many areas of North America.  Triangulation  of sine and cosine signal
components provides estimates of source location.  Sixteen specialized
receivers form a network within the province of Ontario.  Peak radiated fields
also measured by the Ontario system provide a data base of over 10 sup 6
flashes per year for estimating peak stroke current distributions via field-
source inversion.  Several factors influence the signals from lightning return
strokes.  Close to the flash, the induction field contributes to the total
magnetic field.  However, the radiated component dominates at distances as
close as 10 km.  Reflections from the ionosphere are unimportant since the
automatic  peak-detection reports only the magnitude of the first peak,
thereby discriminating against all subsequent peaks.  The lightning channel is
tortuous, but measurements based on the peak field use information only
from the bottom 100-500 m of the stroke channel.  The peak of a lightning
current can be represented by sine-wave frequencies in the range of 80-120
kHz.  For these frequencies, the Sommerfeld-Norton ground wave attenuation
model predicts significant decay of lightning signals as a function of distance,
ground conductivity and permittivity.  Observations from Ontario were used to
compute lightning locations and to provide multi-source amplitude
measurements of the same lightning flash.  Distance normalization
established experimental decay rates of 1.1 to 1.5 dB per 100 km.  These
agree with attenuation rates from the Sommerfeld-Norton ground-wave
attenuation model, using median soil and water characteristics in Ontario.
Abstract Text
The fixed attenuation rate of 1.5 dB/100 km will bias the current distribution
inferred from readings that do not correct for the attenuation.  A lower number
of large-current flashes would be found if no attenuation model was used.
Using a uniform inverse-distance model, the median current for the
observation period is found to be 30 kA.  When the exponential attenuation
model correct the readings, the median shifts upward to 44 kA.  More
significant changes are found at the high-current end of the distribution.
Studies of attenuation in the Ontario lightning detection network have pointed
that signal attenuation leads to significant changes in the radiated fields
before they are received.  Both theoretical and experimental investigations
confirm the effects of attenuation over lossy ground.  Any inference of peak
stroke current from remote measurements should take these factors into
account, either through selection of data in limited distance ranges or by use
of a suitable correction.  (Authors' abstract, proceedings, English
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In order to monitor the dynamics of the ionosphere, it is not sufficient to
determine its one- or two-dimensional behavior over some limited regions of
the globe.  Ionospheric responses to dynamics of the magnetosphere and
thermosphere require monitoring on a global scale.  Among various global
monitoring schemes, the one closet to realization is that of deriving multi-
directional total electron contents from coherently-phased Global Positioning
System signals, since the GPS constellation is nearing completion.  If
appropriate GPS receivers were carried on board low-altitude satellites in
polar-orbit constellations, such as that of the Defense Meteorological Satellite
Program, the multi-directional TECs gathered by the GPS receivers in a
single orbit of two satellites will be sufficient to perform ionospheric
tomography.  If the ionosphere is assumed to be static during the 100-minute
orbit, the multi-directional TECs will cross-cover the global ionosphere
sufficiently to yield tomography in the true sense of the word.  Since each
contact between a DMSP and a GPS satellite allows the TEC measurements
to perform a scan of the ionosphere for about 2 minutes, additional information
on ionospheric structure can be derived from the data.   We have performed
an end-to-end computer simulation of such an ionosphere monitoring system
using the Chiu model as a surrogate  to specify the ionosphere for calculation
 of the multi-directional TECs.  The entire TEC data set, with the DMSP and
GPS constellations, is then subjected to a non-linear tomography algorithm.
We show that a 3-dimensional reconstruction of the ionosphere density
distribution can be obtained in terms of a user-specified model.  A simple
demonstration of this method of tomographic reconstruction with a refresh
time of   100 minutes will be given.  We also show that an accurate retrieval of
the original vertical  profile at any given location of the globe can be obtained
from the global TEC data base.  (Authors' abstract, proceedings, English
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Atmospheric turbulence severely degrades the angular resolution achievable
with ground-based telescopes by factors 10x worse than their theoretical
diffraction-limits at visible and infrared wavelengths.  Over the past two
decades, a number of techniques  have been developed to recover the high-
spatial frequencies lost in conventional astronomical imaging.  These consist
of taking short exposure images typically 10-50 ms which "freeze" the effects
of the atmospheric turbulence.  These images have a speckle structure where
each speckle has the size of the diffraction-limited image.  Post-processing
techniques of sets of these images obtained for the target object and a point
source reference generally consist of computing ensemble average second or
third order Fourier spectra.  By comparison, the shift-and-add method (SAA)
(Bates, Opt. Commun., vol. 19, p. 240, 1976), stacks each image on the pixel
with the maximum signal, i.e., the brightest speckle, without the requirement
of Fourier analysis.  Several variants of the technique have also been
proposed (see Hege, in Diffraction-limited Imaging with Very Large
Telescopes," ed. Alloin & Mariotti, 1989).  SAA analysis yields a diffraction-
limited component sitting atop a background "fog" caused by the random
addition of the remaining speckles in each image.  The relative strengths of
these two components is dependent upon the quality of the seeing, as
characterized by the Fried parameter or atmospheric coherence length ro, with
greater strength in the diffraction-limited component under better seeing
conditions.  With the advent of 2D infrared detectors high-spatial resolution
imaging at infrared wavelengths is possible.  This is more advantageous than
at visible wavelengths because the atmospheric degradation improves, ro ∝
λ6/5.  For such observations, SAA analysis becomes a powerful technique.
By tracking the individual short exposure images on the brightest speckle, a
significant gain in image quality is obtained as seen in NOAO 4m and MMT
6.8m data.  This technique allows a "quick look" at the data and with careful
calibration yields results commensurate with the higher-order analysis.
Active removal of the wavefront tilt at the aperture yields significantly improved
Abstract Text
image quality for good seeing  conditions.  Tracking the brightest speckle
improves upon this and real time operation could be implemented with a rapid
steering mirror.  Results obtained from simulated and real data for different
apertures and seeing conditions illustrate the benefits of passive SAA imaging
and the potential for active correction.  (Author's abstract, proceedings,





Measurement of Crustal Motions with VLBI: Technology Developments
in Geodetic VLBI
Title Text
Clark, Thomas A.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 626, 24-28 June 1991.
Source Text
Keyword Text
For more than two decades, the NASA/Haystack/MIT VLBI group has been
developing the VLBI technique for high accuracy geodetic and astrometric
measurements.  In the mid-1970's, under the aegis of the NASA Crustal
Dynamics Project (CDP), we undertook the development of the Mark-III VLBI
system as the instrument for geodetic measurements in  the 1980's.  Our
activities have used differential group delay (obtained by bandwidth synthesis)
as the fundamental  observable (although some measurements of baselines <
250 km have used differential phase delay).  Geodetic VLBI measurements
have used dual-frequency techniques at X-band (8.1 - 8.5 GHz) and S-band
(2.2 - 2.3 GHz) to remove biases due to the ionosphere.  Typical
measurements taken during the 1980's have used eight 2 MHZ bandwidth
channels spanning 360 MHZ at X-band plus six at S-band spanning 80 MHZ,
yielding a total recorded data rate of 56 Mb/s.  Although geodetic VLBI was
born out of the astronomical community, it became obvious by 1980 that long-
term geodetic measurement programs required dedicated geodetic VLBI
stations.  In the USA and other countries, new VLBI observatories were
created using both existing and new antennas.  Through the ensuing decade,
the geodetic community amassed over 500,000 individual group delay
observations, each representing from 1 to 13 minutes of data from a single
baseline in networks consisting of  these dedicated stations plus stations
owned by the astronomy community and satellite tracking facilities.  These
stations were equipped with compatible GaAsFET or HEMT cryogenic
receivers, Mark-III VLBI data systems (later retrofitted to the high density
Mark-IIIA), hydrogen maser frequency standards and "field system" automatic
computer control.  In parallel, Mark-III correlators were constructed at
Haystack, USNO, Bonn and Kashima, and data analysis systems were
implemented at a number of institutions.  As measurement hardware,
observing and analysis techniques and theoretical models have evolved,
geodetic VLBI has demonstrated an improvement in accuracy at ≈ 10-fold per
decade rate.  In the late 1980's, a series of improvements were begun to
Abstract Text
achieve even greater accuracy.  Observing and data analysis techniques
involving observations at low elevations and stochastic estimation of
atmosphere and clock parameters were very successful.  These techniques
required coordination of measurements at a rapid rate (as many as
300/station/day) with heavily subnetted observing schedules on high
sensitivity stations with fast telescope slew speeds,  Instrumental sensitivity
was improved by  using HEMT receivers, doubling the individual channel IF
bandwidth to 4 MHZ, and by increasing the spanned bandwidth at X-band (to
720  MHZ) and S-band (to 120 MHZ).  All of these improvements culminated
in a two-week experiment in late 1989 which we named ERDE (Extended
R&D Experiment) involving 5 stations (Fairbanks, Mojave, Pie Town, Westford
and Haystack).  ERDE produced the highest quality geodetic VLBI data
obtained  to date, with internal consistency at levels of ≈ 5 x 10-10 in station
positions.  ERDE required the use of fairly large telescopes (12 - 37 m) to
achieve this performance.  We have already  begun the development of the
Mark-IV system which will allow the use of smaller antennas by increasing
the recording rate to ≈ 1Gb/s by retrofitting the existing Mark-III hardware; this
also results in greater compatibility between the Mark-III and VLBA data
acquisition systems.  To complement the improved Mark-IV sensitivity, a new
small (5-10m) transportable, high-efficiency antenna is being planned.  A new
correlator capable of handling this data rate is being designed.  The "field
system" control software will be ported to an inexpensive computer (IBM-PC
compatible) and will support Mark-III, Mark IV and VLBA data acquisition
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Recent developments inn remote-sounding technology and in data
assimilation techniques give the promise that hourly or better radiosonde
quality profiles of winds, temperature, and moisture can be derived by an
integrated sounding system. Such an integrated system consists of three
components: (1) Surface-based remote sounders: Starting from wind profilers
and their deployment into a national demonstration network, additional
instruments are available to complete the thermodynamic sounding
requirements.  Such technologies include radio acoustic sounding systems,
microwave and infrared radiometers, and Raman and DIAL lidars.  (2) Satellite-
based remote sounders: Data from both polar-orbiting and geostationary
satellites can be blended with soundings from a network of surface-based
remote sounders. (3) A data assimilation and forecast model: Such a model
can optimally integrate data from the satellite- and surface-based observing
systems. This model will also be fully capable of integrating high volume in
situ data that will be available in the 1990's.  This presentation will discuss
requirements of modern weather forecasting models and how these
requirements may be met by the proposed integrated sounding system called
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We report on SIS receiver development for the James Clerk Maxwell
Telescope currently underway at the Herzberg Institute of Astrophysics in
Ottawa in collaboration with the University of Kent and the Rutherford-
Appleton Laboratory.  The Kent/RAL 245 GHz receiver, which was
successfully tested on the JCMT in May 1989, has been upgraded by fitting a
new SIS mixer designed for 345 GHz operation and a new "hybrid" cryostat
providing a longer hold time.  This receiver is known as the Interim 345 GHz
SIS receiver and it has a tuning range of 310-380 GHz using a solid-state
phase-locked local oscillator built at the HIA.  We discuss the design of this
receiver and its performance during recent commissioning tests on the JCMT.
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Satellite radio beacons have been used to measure the total electron content
of the ionosphere since the launch of Sputnik I in 1957.  Measurements of
Faraday rotation and time of flight give information on the topside and on the
protonosphere.  Morphological studies show that the slab thickness off the
ionosphere depends on the solar index but is approximately independent of
geographical location.  The total electron content can be obtained from a
knowledge of the slab thickness and the maximum electron density that can
be estimated from ionospheric models (e.g., IONCAP).  (Author's abstract,
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Very Long Baseline Interferometry (VLBI) and the Global Positioning System
(GPS) are both radio-interferometric techniques for high-precision terrestrial
relative positioning. As such, these techniques share two inherent  features
which prevent the vertical coordinate of site position to be determined as
accurately as the horizontal coordinates.  Because all radio signals are
received from a direction above the horizon, the vertical direction suffers from
an asymmetry which the horizontal directions generally do not.  Furthermore,
these radio signals are received after they have passed through the earth's
neutral atmosphere, which refracts and delays those signals by an amount
that is difficult to predict.  Other possible sources of error affecting primarily
the vertical for VLBI include antenna deformation, and, for GPS, multipath
propagation and the variation of the antenna's electrical phase center with
received direction.  Given accurate enough vertical determinations, there are
many geophysical applications for which these space-geodetic techniques
could be useful, including sea-level measurements for studies of global
change; solid earth tide, ocean loading, and post-glacial rebound
determinations for studies of lithospheric dynamics; separation of geoid and
terrain variations for gravity studies; detection of transient vertical processes
for studies of subsidence and motions associated with seismicity; and
measurements of vertical tectonic processes.  In this paper, we will review the
current state of estimating vertical deformation using VLBI and GPS.  We will
present examples of space-geodetic determinations of continuous vertical
deformation as well as vertical deformation associated with earthquakes.  We
will also discuss methods which have been used to improve vertical
determinations, and prospects for future improvement.  (Author's abstract,
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Although questioned for a long time, there is accumulating growing evidence
for the existence of detectable seismo-electromagnetic phenomena
worldwide.  California is geologically as well as seismically a unique region for
studying these phenomena in depth; and, in particular, the Southern California
geologic province with a multitude of off-shore and inland fault zones with San
Diego in its center.  At the NOSC Low Frequency Noise Laboratory, San
Diego, we monitor 0.1 to 10 Hz ULF and 10 to 40 Hz ELF signals using mu-
metal loaded multi-turn coil sensors, as well as 10 to 100 kHz VLF signals
using large one meter diameter loop antennas.  We report on observations of
broadband ULF signals before and during the Upland quake of April 17, 1990
(ms = 4.6), centered 200 km north of San Diego.  The signals were detected
with the vertically oriented coil sensor and not with the horizontally oriented
sensors, which suggests a disturbed ionosphere as the most likely source of
these signals.  The large pre-quake ULF activity, the rapid decay of ULF
activity after the quake, and the absence of any geomagnetic storms indicate
a good correlation of the ULF activity with the Upland quake.  Although the
exact mechanisms for coupling geologic activity to the ionosphere is not
known, we cite a number of hypotheses concerning these mechanisms.
Based on this succinct overview, an interpretation of our radio observation of
seismic activity is presented and extended to earth/sea-quake precursor or
predictor studies.  We are in the process of expanding this research with the
building of more monitoring stations and the improvement of our
measurement, data collection, formatting and data processing capabilities.
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these signals.  The large pre-quake ULF activity, the rapid decay of ULF
activity after the quake, and the absence of any geomagnetic storms indicate
a good correlation of the ULF activity with the Upland quake.  Although the
exact mechanisms for coupling geologic activity to the ionosphere is not
known, we cite a number of hypotheses concerning these mechanisms.
Based on this succinct overview, an interpretation of our radio observation of
seismic activity is presented and extended to earth/sea-quake precursor or
predictor studies.  We are in the process of expanding this research with the
building of more monitoring stations and the improvement of our
measurement, data collection, formatting and data processing capabilities.
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We report on observations of ELF signatures during exit or reentry of space
vehicles through the ionosphere.  The two modes regularly observed gave
signals that peaked at 5.6 Hz and 11.2 Hz.  The evidence points to the lower
ionosphere, i.e., the D- and E-layers, as the generator of these signals.  The
measurements were performed using ground-based multi-turn coil sensors
located in Reno and San Diego.   The nature of these signals is unclear at
present but it is surmised that we are detecting either the evanescent fields of
hydro magnetic waves traveling in the ionosphere or the oscillating
geomagnetic field associated with these hydro magnetic waves.  (Authors'
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The concept of the Radio Schmidt Telescope is designed to fill a scientific
requirement for a radio telescope which is very sensitive to diffuse, extended
emission, but has much higher resolution than single-antenna telescopes.
Studies of extended HI emission, low-brightness continuum emission,
distributed spectral-line emission, solar studies and other problems all require
sensitivity to extended emission and/or rapid imaging capability and would
benefit crucially from an increase in angular resolution.  The aperture
synthesis technique remains the only method available to us to deliver the
required combination of resolution and sensitivity at cm and m wavelengths.
The very large array (VLA) in its most compact configuration is the current
best approximation.  Nevertheless, there is a gap between what is possible
with the VLA, and what is required.  The radio Schmidt telescope undertakes
to utilize a new region of "parameter space" in the aperture synthesis
technique.  The salient characteristics of a telescope which is well suited for
such applications are: a wavelength range from about 1 m to 1 cm; a large
collecting area arranged in an array configuration which is optimum for the
scientific requirements (a 2-dimensional array configuration which is fairly
compact in wavelengths); a comparatively wide (instantaneous) field-of-view;
sufficient speed for high fidelity imaging of large areas as sky containing
complex structure (areas much larger than the instantaneous field-of-view);
spectral line capability sufficient to handle all known lines in the cm-to-m
range of wavelengths.  In this presentation we will outline a telescope which
implements this concept in a reasonable way.  We will further discuss the
inevitable compromises which must be made in order to balance its cost and
performance.  The emphasis will be on a process leading to the best
implementation of the concept at reasonable cost while satisfying all the
scientific objectives.  (Authors' abstract, proceedings, English
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Synopsis:  This paper reports some recent results from a 93 km, 2 GHz
transhorizon link set up to represent a typical "interference" path for a working
system.  The experimental set up is designed to measure received signal
magnitude and angle-of-arrival so that the validity of theoretical model(s) can
be investigated.  Background: In the United Kingdom, the very limited
spectrum available in the 2 GHz fixed link bands used by UK Police and Fire
services requires "spectrum managers" to optimize frequency re-use and thus
take due account of the interference potential of low-loss transhorizon
propagation which can occur for small percentages of time under anomalous
tropospheric conditions.  This type of  propagation can  be modeled by
various methods (CCIR Report 569-3, vol. V, p. 460, 1986, and M. F. Levy,
Elec. Letters, vol. 26, no. 15, pp. 1153-1155, 19 July 1990).  One method
which is currently receiving renewed interest is reflection from elevated
atmospheric layers having strong negative refractivity gradients (O. Rue, IEE
Conference Publication 274, Part 2, pp. 343-346, 30 March - 2 April 1987).
Received signal level and angle-of-arrival measurements are being recorded on
a 93 km 2 GHz experimental transhorizon link on an overland path in East
Anglia, UK.  Significant  periods of signal enhancement have been observed,
associated with stable atmospheric conditions.  The link and experimental
system is described.  Of note is that in addition to the usual signal level
measurements, a diversity system is employed to accurately measure the
angle of arrival of the incoming 2 GHz signals  over the transhorizon path.
Preliminary results are analyzed primarily with reference to a relatively simple
reflecting-layer propagation model and also some example events are
considered using a "parabolic equation" method.  (Authors' abstract,
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In this paper, we study the three-dimensional propagation of a vector wave
packet in lossless, homogeneous but anisotropic medium.  By using the
super-position principle and Fourier transform theory a general formulation of
wave packet propagation theory is developed.  We prove that the square
magnitude of the complex amplitude of the wave packet over the  whole space
integrates to a constant.  The conservation of this integral merely reflects the
lossless nature of the medium.  This integral can be considered as the zeroth
spatial moment.  Upon this foundation, the first and second spatial moments
are introduced.  The first moment determines the  position vector of the
centroid of a wave packet.  It is a linear  function of time, showing the motion
of the centroid at a spectrum weighted average of the gradient of frequency in
wave number space.  Thus the concept of group velocity is extended to the
wide banded wave packets.  The second moment of the wave packet
describes the property of dispersion.  It reflects the anisotropic nature of the
propagating medium and reveals the fact that the length of the wave packet
expands with time in the form of time squared.  (Authors' abstract,
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Reflector antennas can be effectively used to produce direction High Power
Microwave (HPM) radiations.  In order to fulfill various HPM requirements, a
general reflector antenna configuration which consists of a single- or dual-
shaped reflectors and an array feed may have to be used.  In this paper,
diffraction analysis and synthesis of such reflector antennas will be discussed
and results presented.  Carrying the power generated by HPM sources, the
antenna feeding system may consist of a cluster of feeds that are distributed
three dimensionally with different orientation, polarization and excitations.  A
computer program for feed analysis must be capable of  (a) handling such
general array configurations, (b) utilizing various models for each feed type,
and   calculating the vector E-field and H-field at near- and far-field points.
Various HPM issues can be discussed based on the results of feed analysis.
To analyze the radiation from the reflectors, diffraction analysis techniques
such as physical optics (PO) and physical theory of diffraction (PTD) will be
applied.  PO can accurately predict the field in the main beam region and
near side lobes.  In the far-angle  or cross-polarized field predictions, however,
the reflector edge diffraction may become important and demand the inclusion
of PTD fringe field.  The observation points can be in the near- or the far-field
of the reflectors.  Near-field analysis is important for HPM antennas not only
because of the near-field effect of the feeds, but also for air breakdown
considerations.  Optimization (mathematical programming) techniques provide
a general and more flexible approach to antenna design  problems.  For HPM
applications, the reflector(s) will be shaped to focus the HPM energy at
various distances using an array feed (instead of a single feed).  To do so,
one may parameterize the reflector surfaces, and search for a set of
parameters that produces the desired radiation characteristics.  Using this
method, no more approximations than those assumed in the analysis is
necessary, and the analysis of the resultant antenna is performed
simultaneously in the course of synthesis.  There are many other interesting
design problems that can be solved effectively using optimization techniques.
Abstract Text
For example, one can (a) restore a mislocated feed by maximizing the
antenna gain, (b) compensate a distorted reflector surface by adjusting the
excitations of an array feed, and   produce a specific field pattern (e.g.,
contoured beam designs) over a frequency band by shaping the reflector(s)
and/or adjusting feed excitations.  (Authors' abstract, proceedings, English
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Reflector antennas can be effectively used to produce direction High Power
Microwave (HPM) radiations.  In order to fulfill various HPM requirements, a
general reflector antenna configuration which consists of a single- or dual-
shaped reflectors and an array feed may have to be used.  In this paper,
diffraction analysis and synthesis of such reflector antennas will be discussed
and results presented.  Carrying the power generated by HPM sources, the
antenna feeding system may consist of a cluster of feeds that are distributed
three dimensionally with different orientation, polarization and excitations.  A
computer program for feed analysis must be capable of  (a) handling such
general array configurations, (b) utilizing various models for each feed type,
and   calculating the vector E-field and H-field at near- and far-field points.
Various HPM issues can be discussed based on the results of feed analysis.
To analyze the radiation from the reflectors, diffraction analysis techniques
such as physical optics (PO) and physical theory of diffraction (PTD) will be
applied.  PO can accurately predict the field in the main beam region and
near side lobes.  In the far-angle  or cross-polarized field predictions, however,
the reflector edge diffraction may become important and demand the inclusion
of PTD fringe field.  The observation points can be in the near- or the far-field
of the reflectors.  Near-field analysis is important for HPM antennas not only
because of the near-field effect of the feeds, but also for air breakdown
considerations.  Optimization (mathematical programming) techniques provide
a general and more flexible approach to antenna design  problems.  For HPM
applications, the reflector(s) will be shaped to focus the HPM energy at
various distances using an array feed (instead of a single feed).  To do so,
one may parameterize the reflector surfaces, and search for a set of
parameters that produces the desired radiation characteristics.  Using this
method, no more approximations than those assumed in the analysis is
necessary, and the analysis of the resultant antenna is performed
simultaneously in the course of synthesis.  There are many other interesting
design problems that can be solved effectively using optimization techniques.
Abstract Text
For example, one can (a) restore a mislocated feed by maximizing the
antenna gain, (b) compensate a distorted reflector surface by adjusting the
excitations of an array feed, and   produce a specific field pattern (e.g.,
contoured beam designs) over a frequency band by shaping the reflector(s)
and/or adjusting feed excitations.  (Authors' abstract, proceedings, English
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HF Modification of the Ionosphere
Title Text
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Recent experiments (Djuth, Sulzer and Elder and Fejer, Sulzer and Djuth,
1990) have  revealed the space-time structure of the Langmuir turbulence
excited by HF heating of the ionosphere at Arecibo, with spatial (temporal)
resolution of about 100 m (10 ms).  At early times (< ms) following HF turn-
on, the turbulence resides in a narrow layer near the reflection height and
produces a plasma line power spectrum which is consistent with strong
Langmuir  turbulence (SLT) predictions but not with the conventional
approximation known as weak turbulence theory (WTT).  At later times, the
turbulence unevenly fills a layer 1 to 2 km thick below the reflection height
and produces a spectrum qualitatively similar to some WTT predictions.  Our
recent work, based  on numerical simulations of the complete nonlinear
equations describing the turbulence, shows that caviton collapse, a basic SLT
phenomenon, and parametric decay cascades can co-exist at densities
(altitudes) below critical density.  Significant quantitative differences are found
from WTT predictions: a truncation of the number of cascade steps, and most
dramatically a different level, k -space distribution, and power spectrum of ion
density fluctuations which arise primarily from caviton collapse.  For the
observed spectra, to be consistent with decay  of free Langmuir waves, some
modification of the ionospheric electron density profile must be invoked.  One
mechanism, which can be effective on the 100 ms time scale, is the density
depletion in the observed narrow layers of turbulence due to the averaged
ponderomotive force of the HF-induced turbulent electric fields.  With this
modification, the SLT predictions appear to agree with the observed time
dependence of various spectral features, including the free mode line,
following HF turn-on (in a "cold start") and HF turn-off.  A theoretical
description of the up-down asymmetry of the free-mode line observed by
Cheung et al. (1990) will be discussed.  (Authors' abstract, proceedings,
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Ionograms obtained from Back scatter sounder systems provide
comprehensive information about HF propagation paths from the sounder site.
 However, in order to fully utilize the information available for, say, real-time
applications, it is necessary to either invert the Back scatter ionogram to
obtain a description of the ionosphere  or to synthesize the ionogram using an
ionospheric model.  Synthesis involves tracing thousands of rays through an
ionospheric model and this limits the usefulness of numerical ray tracing
because of the amount of computer time required.  Inversion presents
problems primarily because of the difficulty of taking account of the three
dimensional structure of the ionosphere.  Techniques for Back scatter
ionogram synthesis have been developed using both analytical and numerical
ray tracing, and each has particular advantages.  Results will be presented
comparing synthesized ionograms with actual ionograms obtained by the
Back scatter sounder system operated as part of the Jindalee over-the-
horizon radar.  Inversion of Back scatter ionograms has been investigated
using two methods: inversion of the leading edge and inversion using all the
frequency-group path-echo power information contained  in the Back scatter
ionogram.  The leading technique is based on fitting the leading edge to
different "families" of quasi-parabolic layers to obtain "equivalent" ionospheres
which reproduce propagation characteristics quite well, even if they  do not
accurately represent the real ionosphere.  The more complete inversion
technique describes the  ionosphere in terms of tilted electron density profile.
Results obtained using the two methods applied to t est data and real
ionograms will be presented and discussed.  (Authors' abstract, proceedings,
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Ionograms obtained from Back scatter sounder systems provide
comprehensive information about HF propagation paths from the sounder site.
 However, in order to fully utilize the information available for, say, real-time
applications, it is necessary to either invert the Back scatter ionogram to
obtain a description of the ionosphere  or to synthesize the ionogram using an
ionospheric model.  Synthesis involves tracing thousands of rays through an
ionospheric model and this limits the usefulness of numerical ray tracing
because of the amount of computer time required.  Inversion presents
problems primarily because of the difficulty of taking account of the three
dimensional structure of the ionosphere.  Techniques for Back scatter
ionogram synthesis have been developed using both analytical and numerical
ray tracing, and each has particular advantages.  Results will be presented
comparing synthesized ionograms with actual ionograms obtained by the
Back scatter sounder system operated as part of the Jindalee over-the-
horizon radar.  Inversion of Back scatter ionograms has been investigated
using two methods: inversion of the leading edge and inversion using all the
frequency-group path-echo power information contained  in the Back scatter
ionogram.  The leading technique is based on fitting the leading edge to
different "families" of quasi-parabolic layers to obtain "equivalent" ionospheres
which reproduce propagation characteristics quite well, even if they  do not
accurately represent the real ionosphere.  The more complete inversion
technique describes the  ionosphere in terms of tilted electron density profile.
Results obtained using the two methods applied to t est data and real
ionograms will be presented and discussed.  (Authors' abstract, proceedings,
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To radio waves, the ionosphere is an inhomogeneous and anisotropic
medium, the properties of which are affected by the earth's magnetic field.
There is no analytical solution for the rays describing radio propagation in
general, realistic ionospheres.  Numerical ray tracing can be used to predict
propagation conditions, but usually requires significant amounts of computer
time, making it slow in many practical cases.  The vertical structure of the
ionosphere can be described in detail using Quasi-Parabolic Segments (QPS)
making it possible to develop analytical expressions for many ray parameters
in oblique radio wave propagation when the Earth's magnetic field is ignored.
While valid only under more restricted circumstances than general numerical
ray tracing, the speed with which the analytic calculations can be carried out
makes them preferable in many cases.  The range of validity of analytical ray
tracing can be extended by using suitable approximations.  In particular the
effects of the Earth's magnetic field and absorption due to collisions can be
included.  Both effects can be treated in a similar way by determining
"effective" frequencies to take account of the magnetic field and absorption
effects so that ray parameters can be calculated for not just the ordinary
mode, but also for the extraordinary mode.  The methods will be discussed
and results presented,  including comparison with full numerical ray tracing to
illustrate the conditions under which the methods are valid.  The application of
the methods to oblique and Back scatter ionogram synthesis and Single
Station Location, will also be discussed and results presented.  (Authors'
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To radio waves, the ionosphere is an inhomogeneous and anisotropic
medium, the properties of which are affected by the earth's magnetic field.
There is no analytical solution for the rays describing radio propagation in
general, realistic ionospheres.  Numerical ray tracing can be used to predict
propagation conditions, but usually requires significant amounts of computer
time, making it slow in many practical cases.  The vertical structure of the
ionosphere can be described in detail using Quasi-Parabolic Segments (QPS)
making it possible to develop analytical expressions for many ray parameters
in oblique radio wave propagation when the Earth's magnetic field is ignored.
While valid only under more restricted circumstances than general numerical
ray tracing, the speed with which the analytic calculations can be carried out
makes them preferable in many cases.  The range of validity of analytical ray
tracing can be extended by using suitable approximations.  In particular the
effects of the Earth's magnetic field and absorption due to collisions can be
included.  Both effects can be treated in a similar way by determining
"effective" frequencies to take account of the magnetic field and absorption
effects so that ray parameters can be calculated for not just the ordinary
mode, but also for the extraordinary mode.  The methods will be discussed
and results presented,  including comparison with full numerical ray tracing to
illustrate the conditions under which the methods are valid.  The application of
the methods to oblique and Back scatter ionogram synthesis and Single
Station Location, will also be discussed and results presented.  (Authors'
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The analysis of the  performance of microwave landing system (MLS)
antennas must take into account the effect of manufacturing errors inherent in
the system as well as the effect of thermal expansion or contraction of the
antenna frame.  In this work, the effect of simulated and actual variations in
element positioning due to temperature in the 55 degrees to 60 degrees C
range is investigated.  The  effect of these errors on the pointing angle,
sidelobe levels and beam width is analyzed and presented for a 56-element
phased array MLS antenna.  The actual pointing angle error is measured over
a three-year period and is compared with the simulated error.  (Author's
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The analysis of the  performance of microwave landing system (MLS)
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Multiple-beam systems are coming into operation at several millimeter- and
centimeter-wave radio telescopes, both for continuum observations and for
spectral line work.  This new generation of receiver systems opens up
possibilities of novel observing techniques that are not accessible with single-
beam systems.  The increased quantity of data produced by such systems
puts greater demands on the data processing capabilities of current
telescopes, but there are opportunities for more sophisticated data
processing algorithms.  The different temporal, spatial and spectral
characteristics of image defects should permit significant enhancements in
image quality to be made.  An 8-beam spectral line system has been in
routine operation at the 12-Meter telescope. The system has already proved
itself to be extremely powerful.  This system is described, and potential future
developments in observing technique and data processing are discussed.
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In recent years, chiral materials have gained revived interest and become the
subject of extensive research in electromagnetics, optics and material
science  due to their novel applications in low-reflection coatings, radar
absorbing materials and electromagnetic shielding.  A variety of canonical
problems on scattering and interaction of electromagnetic waves with chiral
coated targets have been studied and reported in the literature.  These
studies reveal the notable characteristics of chiral media in reducing the radar
cross-section (RCS) of targets covered with such materials.  One of the
fundamental scattering problems involving chiral media is diffraction of EM
waves from sharp edges, corners and tips covered with chiral materials.  The
motivation behind this study is to investigate the role of chirality in control of
RCS of targets with edges and corners.  In this talk, the behavior of
electromagnetic fields near conducting edges covered with chiral materials is
studied via extending the well-known Meixner edge condition to the chiral
case.  We present the effects of chirality on this condition and emphasize the
similarities and differences of the Meixner Edge conditions for chiral and
nonchiral cases.  The left figure below shows the geometry of the problem
used to study  edge condition.  It is shown that the behavior of electric and
magnetic fields in the neighborhood of such edges involving chiral layer is
modified due to chirality of coatings, and therefore the induced current
distributions over the conductor is affected.  This current change is one of the
important factors in RCS modification  of such edges when chiral materials
are used.  As a particular case, the Sommerfeld half-plane problem is
revisited for the conducting  half plane embedded in chiral materials as shown
in the right figure below.  A right- or left-circularly polarized plane wave is
incident on this semi-infinite conducting sheet in chiral media, and diffracted
waves are studied in detail.  Scattering patterns of this case are evaluated
and compared with those of the nonchiral case, and the physical insights and
important features are given.  Applications to RCS control of chiral coated
sharp-edged targets are also addressed.  (Authors' abstract, proceedings,
Abstract Text
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In recent years, chiral materials have gained revived interest and become the
subject of extensive research in electromagnetics, optics and material
science  due to their novel applications in low-reflection coatings, radar
absorbing materials and electromagnetic shielding.  A variety of canonical
problems on scattering and interaction of electromagnetic waves with chiral
coated targets have been studied and reported in the literature.  These
studies reveal the notable characteristics of chiral media in reducing the radar
cross-section (RCS) of targets covered with such materials.  One of the
fundamental scattering problems involving chiral media is diffraction of EM
waves from sharp edges, corners and tips covered with chiral materials.  The
motivation behind this study is to investigate the role of chirality in control of
RCS of targets with edges and corners.  In this talk, the behavior of
electromagnetic fields near conducting edges covered with chiral materials is
studied via extending the well-known Meixner edge condition to the chiral
case.  We present the effects of chirality on this condition and emphasize the
similarities and differences of the Meixner Edge conditions for chiral and
nonchiral cases.  The left figure below shows the geometry of the problem
used to study  edge condition.  It is shown that the behavior of electric and
magnetic fields in the neighborhood of such edges involving chiral layer is
modified due to chirality of coatings, and therefore the induced current
distributions over the conductor is affected.  This current change is one of the
important factors in RCS modification  of such edges when chiral materials
are used.  As a particular case, the Sommerfeld half-plane problem is
revisited for the conducting  half plane embedded in chiral materials as shown
in the right figure below.  A right- or left-circularly polarized plane wave is
incident on this semi-infinite conducting sheet in chiral media, and diffracted
waves are studied in detail.  Scattering patterns of this case are evaluated
and compared with those of the nonchiral case, and the physical insights and
important features are given.  Applications to RCS control of chiral coated
sharp-edged targets are also addressed.  (Authors' abstract, proceedings,
Abstract Text





Quarry: A 15 Element Focal Plane Array System at 3 Millimeter
Wavelength
Title Text
Erickson, N. R., Erickson, R. B., Goldsmith, P. F., Grosslein, R. M.,
Novak, G. A., Predmore, C. R. Schloerb, F. P. and Viscuso, P. J.
Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 642, 24-28 June 1991.
Source Text
Keyword Text
A 15 element focal plane array system has been developed for the FCRAO 14
m millimeter telescope over the 86 to 115 GHz range.  This system provides a
rapid spectral line mapping capability for  both  galactic and extra-galactic
objects.  The compact array has three rows of five elements which are spaced
one beamwidth apart.  The rows are spaced two beamwidths apart.  The 15
Schottky mixers with integrated HEMT/FET amplifiers as well as the single
sideband (SSB) filter and image termination are cooled to 20 K.  The  cooled
optics provide SSB operation and polarization interleaving to space the
elements within a row only  one beamwidth apart.  A local computer controls
all receiver functions such as receiver noise temperature optimization, filter
tuning and  rotation of the receiver to track in parallactic angle.  Average
receiver noise temperatures are 250 to 350 K SSB depending on frequency.
For each pixel three different filter banks are available and an autocorrelator is
under development.  The bandwidth and resolution of these spectrometers is
summarized a table presented in the original abstract.  The velocity resolution
is calculated for the CO (1-0) line at 115.3 GHz.  Implementation of the
Quarry receiver required changes to most of the computer software that has
been in use at the FCRAO.  One of the major reasons for these changes has
been the adoption of a new philosophy for control of instrument subsystems
in which  control needs are off loaded from the observatory's ModComp
computer onto dedicated PC's like the one used to control the Quarry receiver
itself.  A second area of software development has been the adaptation of the
existing telescope and data reduction software to the three dimensional data
type presented by observations with a spectral line array.  (Authors' abstract,
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The first interpretations of 430 MHZ radar Back scatter  spectra from HF-
induced Langmuir turbulence in the ionosphere above Arecibo were in terms
of a cascade of those parametrically excited Langmuir waves that were
generated at the so called matching height.  That height is defined by the
condition that Langmuir waves in the ambient plasma could there
simultaneously satisfy both, the Pines and Bohm dispersion relation and the
Bragg Back scatter condition for the 430 MHZ radar at Arecibo.  The unstable
Langmuir waves were predicted to form very small angles with the
geomagnetic field and were therefore not directly detectable by the Arecibo
radar.  Only the detection of the relatively weak Langmuir waves resulting from
the scatter of the HF pump and of the unstable Langmuir waves by the
thermal ion acoustic waves was predicted; the observed weak Back scatter
was predicted to come from the matching height, roughly a kilometer below
the reflection height of the pump wave.  Observations over the last decade
showed conclusively that the Back scatter was strong rather than weak and
came from a range of heights which could extend from the matching height up
to the reflection height rather than from only the matching height.  The above
first interpretation, based on the weak turbulence approximation, has also
been questioned on theoretical grounds.  It has been asserted that the correct
theoretical approach is in terms of strong Langmuir turbulence of collapsing
cavitons, described by the Zakharov equations, rather than in terms of the
weak turbulence approximation.  The purpose of the present work is twofold.
First it will be shown that  recent numerical simulations based on the
Zakharov equations lead under certain conditions to a cascade  of Langmuir
waves that is very similar to the one predicted by the weak turbulence
approximation.  Secondly the nature of the limited agreement of recently
observed radar Back scatter spectra with existing theoretical predictions will
be examined.  Based on the results of that examination suggestions for future
experimental and theoretical investigations will be made.  (Author's abstract,
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Richard Bates made many contributions to the subject of image
reconstruction for remote sensing and inverse scattering (e.g., R. H. T. Bates
and M. J. McDonnell, "Image Restoration and Reconstruction," Clarendon
Press, 1986).  Quantitative imaging by inverting (experimental) scattered field
data remains a challenging problem.  The most numerically tractable inverse
scattering algorithms currently rely on linearizing approximations, such as the
Born or Rytov approximation.  These approximations, while invalid for most
scattering situations of interest, have had modifications made to them (e.g. R.
H. T. Bates, W. M. Boerner and G. R. Dunlop, "An extended Rytov
approximation and its significance for remote sensing," Opt. Comm., vol. 18,
1976, p. 421; R. H. T. Bates, "JWKB/Rayleigh-Gans (Born) inverse scattering
approximation and reconstruction algorithm," Inverse Problems, vol. 4, L29
1988; F. C. Lin and M.  A. Fiddy, "Image Estimation from Scattered Field
Data," Int. J. Imaging Systems and Tech., Dec. 1990).  Despite the limited
applicability of even these modified techniques, such methods lead to a
Fourier relation between the so-called induced source distribution and the
distribution of the scattered far-field.  This Fourier relation is the key to many
largely unexploited analytical constraints that exist between the real and
imaginary parts of the scattered field and its magnitude and phase (R. H. T.
Bates, B. K. Quek and C. R. Parker, "Some Implications of Zero Sheets for
Blind Deconvolution and Phase Retrieval," J.O.S.A. A2, 693, 1985).  In this
talk, the importance  of the intrinsic analytic properties of the scattered field
(and its intensity), for successful application of inversion techniques (such as
the Rytov approximation and homomorphic filtering-based approach), will be
discussed.  Considerable insight is available, as a result, on the range of
validity of these methods for quantitative high resolution imaging from real
data as well as directions for further improvement.  (Author's abstract,
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Our Fourier-transform spectrometer designed for pulsar and spectral line
observations presents some data display problems that are well suited to
image processing techniques used in optical aperture synthesis astronomy.
This paper presents a few results from experiments with gray-scale and TV
animation displays in connection with pulsar dedispersion and timing,
interference excision, and interstellar scintillation display.  The complexity of
this spectrometer has presented a fairly difficult software problem in the
translation of user setup parameters into hardware settings because of the
interdependencies of many of the parameters.  This is much the same
problem faced by designers of telescope control systems.  We present a
design using object-oriented software techniques, particularly C++, that may
have general application to hardware state control.  (Author's abstract,
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In conjunction with the NASA sponsored equatorial rocket campaign
conducted in August 1990 at the Kwajelein Missile Range, we set up an hf
(10.2 MHZ) path between Maloelap Atoll and Bikini Atoll.  The path, which
had a range of 700 km, reflected in the ionosphere approximately 100 km
north of the Altair radar location.  Transmitters at Maloelap broadcasted four
cw tones within a bandwidth of 10 kHz to be used to determine frequency
coherence and also a phase-coded pseudo random sequence with a
bandwidth of 60 kHz (channel probe) to be used to determine time delay
spread.  A spatial array of seven antennas was deployed at Bikini to measure
spatial coherence and angle of arrival using the cw broadcasts.  Receivers
also monitored the multiple frequency cw broadcasts and the channel probe
transmission.  The system was run in the post-sunset time  period over two
weeks during which almost every night showed significant degradation due to
spread-F resulting in rapid fading, decreased spatial and frequency
coherence, and increased time delay spread.  We will  present the results of
these measurements and  compare them to model calculations of the effect
on the hf  path of electron density fluctuations estimated from the Altair radar
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coherence and also a phase-coded pseudo random sequence with a
bandwidth of 60 kHz (channel probe) to be used to determine time delay
spread.  A spatial array of seven antennas was deployed at Bikini to measure
spatial coherence and angle of arrival using the cw broadcasts.  Receivers
also monitored the multiple frequency cw broadcasts and the channel probe
transmission.  The system was run in the post-sunset time  period over two
weeks during which almost every night showed significant degradation due to
spread-F resulting in rapid fading, decreased spatial and frequency
coherence, and increased time delay spread.  We will  present the results of
these measurements and  compare them to model calculations of the effect
on the hf  path of electron density fluctuations estimated from the Altair radar
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The Magellan Venus orbiter comprises a single scientific instrument: a 12.6-
cm-wavelength radar system, shared among three data-taking modes.  In
addition to the primary (SAR) imaging mode, described earlier, an altimetric
mode enables relative terrain height-measurement accuracies approaching 5
m, depending on the roughness of the surface below, although orbital
uncertainties generally raise the absolute uncertainty to about 50 m.  It also
provides information on the roughness and reflectivity of the nadir region.  In
order to estimate these various quantities in an optimum manner, the
altimetric echo is resolved in Doppler frequency, and data taken over an
interval of many seconds, that nevertheless originate from a given small
element of the surface, are combined in two quite different ways.  In one,
estimation of the distance to the surface is stressed; in the other, the
scattering properties are emphasized.  When used as a thermal emission
radiometer, the radar receiving system can resolve surface brightness
temperatures differing by as little as 2K, and can determine their absolute
values to about 15K.  By combining the surface brightness observations,
corrected for atmospheric absorption, with knowledge of the surface physical
temperatures (which on Venus are solely a function of altitude), the intrinsic
surface emissivity may be calculated with an absolute accuracy of about
0.02.  These data, when combined with the radar reflectivity, provide an
excellent estimate of the intrinsic dielectric permittivity of the surface material.
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Azimuth scanning experiments at low elevation angle with the monostatic
Millstone Hill and Sondrestrom incoherent scatter radars provide two-
dimensional maps of F region plasma convection near the day side cusp and
in the vicinity of  the auroral oval - polar cap boundary.  The spatial and
temporal resolution which can be achieved with this technique are set by the
pulse length and antenna scan rate which, in turn, must be chosen in light of
the conditions which determine the accuracy of Doppler drift measurements
within the field of view of interest (range, density, spatial scale size of
structure).  During disturbed conditions, the northward-directed field of view of
the Millstone Hill UHF radar at 4º elevation angle observes a 5-hour local time
span of the large-scale convection pattern at the polar cap boundary with 20
min temporal resolution.  The Sondrestrom radar, at a closer range to the
boundary phenomena, can investigate meso- and small-scale phenomena
with a temporal resolution determined by integration and antenna motion
times.  The strengths and limitations of monostatic scanning experiments for
monitoring ionospheric convection at extreme high latitudes are discussed.
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Radio noise in the ELF/VLF band (10 Hz - 30 kHz) at all locations on the
earth's surface  is characteristically produced by lightning in the lower
atmosphere, and it consists  predominantly of a series of impulses, or sferics.
 At high latitudes, however, additional strong noise signals are observed that
originate in the magnetosphere.  A particularly strong and commonly
occurring form is polar chorus, which may be described as band-limited hiss
with rising tones.  It typically occurs in the frequency range 300 Hz to 2.0
kHz.  The other strongly occurring ELF/VLF noise is auroral hiss.
Measurements  of ELF/VLF radio noise we are  currently making in
Greenland and in the Antarctic indicate that auroral hiss occurs less often
than polar chorus, but when it does occur it can fill the entire ELF/VLF band.
Both these forms of radio noise can strongly influence the conventional noise
statistics we are deriving from our measurements.   The "voltage deviation"
statistic, or Vd, for noise measurements in the range 300 Hz to 2.0 kHz, is
characteristically strongly reduced when polar chorus occurs.  At higher
frequencies, the auroral hiss has to be exceptionally strong to completely
mask the sferics that typically are dominant in the VLF range, and thus its
influence on the noise statistics tends to be less marked than that of  polar
chorus in its much narrower frequency range, but it has the potential to
degrade communication and navigation transmissions at high latitude.  We
will present a number of examples of polar chorus and auroral hiss
measurements made at our high latitude stations, and we will show the
"signatures" that the two noise forms produce in our noise statistics.
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Greenland and in the Antarctic indicate that auroral hiss occurs less often
than polar chorus, but when it does occur it can fill the entire ELF/VLF band.
Both these forms of radio noise can strongly influence the conventional noise
statistics we are deriving from our measurements.   The "voltage deviation"
statistic, or Vd, for noise measurements in the range 300 Hz to 2.0 kHz, is
characteristically strongly reduced when polar chorus occurs.  At higher
frequencies, the auroral hiss has to be exceptionally strong to completely
mask the sferics that typically are dominant in the VLF range, and thus its
influence on the noise statistics tends to be less marked than that of  polar
chorus in its much narrower frequency range, but it has the potential to
degrade communication and navigation transmissions at high latitude.  We
will present a number of examples of polar chorus and auroral hiss
measurements made at our high latitude stations, and we will show the
"signatures" that the two noise forms produce in our noise statistics.
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Stochastic techniques have been developed from inverse theory for producing
tomographic images of geophysical structures using a judiciously weighted
combination of path-integral data and a priori information, and they have been
applied to a fluid medium in ocean acoustic tomography.  We have reviewed
those techniques and applied one of them--the "weighted, damped, least-
squares" technique--to realistic plasma-density structures in the ionosphere,
using simulated measurements of total electron content (TEC) as input data.
We successfully employed  simulated measurements of our own and such
measurements sent to us "blind" by an independent party.  From tradeoff
calculations employing a series of parameter sets, including different numbers
of receivers and different TEC sample rates at each receiver, we have found
that receivers and different TEC sample rates at each receiver, we have found
that inversion of TEC data from as few as five receivers can produce tenable
images of structures containing scales down to a few tens of km.  The
horizontal resolution is set, not primarily by the number of receivers, but
rather by the sample rate and computational resolution.  Thus, scales down
to the Fresnel diffraction limit (about a km at VHF) could be imaged cost-
effectively, without further theoretical development.  The number of receivers
influences primarily one's ability to resolve the orientation of anisotropic
structures.  From this work, we conclude that  stochastic inversion of TEC
data is a potentially powerful and relatively inexpensive technique for
developing images of plasma-density structures in ionospheric physics.
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The impending launch of NASA's ACTS satellite offers new opportunities to
study propagation statistics at Ka band.  To accurately gather propagation
statistics at Ka band will require measurement equipment with greater
sensitivity and dynamic range than those currently available.  These
requirements have led  to the design of several specialized beacon receivers
including the digital receiver discussed in this paper.  The receiver design
incorporates digital signal processing techniques and exploits VLSI
technology to achieve high performance and stability.  Further, this design
digitizes the incoming beacon signal at a greater RF than existing receiver
designs.  This allows the receiver to capitalize on the advantages of digital
signal processing and decreases the dependence on analog components.
The intent of this design is to provide a low cost, high resolution digital
receiver to acquire and track the ACTS propagation beacons.  This receiver
focuses on the reception of the ACTS 20 and 27 GHz beacons.  Down
conversion and subsequent IF stages are used to lower the beacon frequency
to 10 MHZ.  The beacon signal is then sampled and quantized with a 12 bit
analog to digital convertor.  The digitized signal is then decimated, filtered and
Fast Fourier Transformed (FFT).  Successive FFT stages are then used to
locate the carrier to within 0.23 Hz.  The carrier is tracked in software using a
simple filter and the power of the beacon is derived from the  power spectral
density of the carrier.  The outputs of the receiver include the center frequency
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The coverage and interference areas of high power HF radar are of concern to
communicators, ionosphericists, and radar operators.  This paper depicts
those areas for a  typical radar, located near Bangor, Maine.  The change in
footprint with time of day, time of year and sunspot cycle is depicted.  The
results show that even on this statistically smoothed climatological basis, the
ionosphere comprises a dynamic region.  Much greater changes are to be
expected on a minute to minute basis.  The results are depicted as footprints
of the Maximum Usable Frequency (TOPOMUF) for a standardized
transmitting antenna.  Similar results can be obtained for any other high
power transmitter, radar or broadcast.  (Authors' abstract, proceedings,
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This paper investigates the effect of a substrate backed lossy layer on the
scattering and receiving characteristics of a narrow slot antenna.  Consider a
narrow slot antenna in a ground plane  covered by a thin lossy  sheet on top
of a substrate.  The slot is modeled by an equivalent magnetic current, which
is proportional to the tangential electric field in the slot.  A spectral domain
Green's function, consisting of Sommerfeld type integrals,  is derived to
determine the electromagnetic field produced by a horizontal magnetic current
source in the stratified media.   The magnetic field integral equation derived for
the slot is converted to a Hallen-type integral equation and solved using the
method of moments.  Conversion to the Hallen-type integral equation is found
to improve convergence of the spectral integrals in matrix element calculation.
  The receiving problem is decomposed into scattering and transmitting
cases.  In the scattering case, the structure is illuminated by a plane wave.
In the transmitting case, the slot antenna is excited by a current source
across the slot.  The input impedance is obtained by solving the transmitting
case.  The back-scattered field and the received power of the receiving
antenna are calculated by superposition.  It is found that the scattered field
can be reduced substantially while reduction of received power is maintained
at an acceptable level by the application of a thin lossy coating.  (Authors'
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For nearly 100 years, radio astronomers have been using  interferometry to
resolve stellar objects and subsequently determine their size.  More recently,
the application of Fourier methods to interferometry has yielded mappings, or
images, of the radio brightness of distant sources.  At the University of
Massachusetts, these well established radio astronomy techniques have
been used in a prototype airborne sensor to produce regional maps of soil
moisture in a variety of soil and hydrological settings.  This sensor, the
Electrically Scanned Thinned Array Radiometer (ESTAR), operates over a 27
MHZ bandwidth about 1413,5 MHZ, and uses five eight-element linear arrays
as a thinned array to obtain 15 samples of the visibility function.  To date,
maps of the Delmarva Peninsula, Rappahannock River Delta and Wye Island
have been obtained, in addition to the images obtained in the MAC-HYDRO
experiments of 1990.  The material to be presented will focus on the basic
structure of ESTAR (including its analog processing), the techniques used in
its calibration and the methods employed in performing the inversion needed
to form images from the visibility samples measured.  Some attention will
also be given to the sensitivity limitations inherent in a thinned array imager.
In particular, the fundamental difference between imaging a point source (or
restricted distributed source) and imaging a source which encompasses the
entire field of view will be brought out.  A short segment of time will be devoted
to the presentation of color maps of imaged regions and the  utility of such
maps in studying regional soil moisture characteristics.  (Authors' abstract,
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An experiment has been recently designed by our Observatory to perform
feasibility tests in Earth orbit on the generation and radiation of E.M. waves
by a long, vertical wire-antenna (a dipole with tip-to-tip length of 8 Km), in a
frequency band that extends from a fraction of 1 Hz (at the lower end of the
ULF band) up to 30 KHz (the upper end  of the VLF band).  The long antenna
(a conducting wire coated with dielectric) consists of two SEDS
tethers/deployers, mounted on a Delta II/GPS platform (SEDS stands for
Small Expendable Deployment System).  One tether, 4 Km long, is deployed
upwards and the other, of the same length, downwards.  When experimenting
at ULF, the antenna operates in a self-powered, drag-compensated mode,
with a total electromotive force (generated by the V x B . 1 mechanism) of
about 1 KiloVolt, and a tether current of about 18 Ampere.  At 0.25 Hz, Signal-
to-Noise ratios off about +6 dB are expected at receivers on the Earth
surface, in a bandwidth of 10-2Hz.  When experimenting at VLF, a battery-
operated on-board transmitter will feed at mid-point the dipole.  The results of
these experiments, expected to be carried out possibly in 1993 at an orbital
altitude of about 400 Km or higher, could provide the scientific foundation on
which to base the system design of space borne strategic communications.
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In this  paper, modern space-time-frequency domain multichannel detection
theory techniques (A. K. Gupta, IEEE A&P Int. Symp. and National Radio
Science Mtg., Syracuse, N.Y., 1988) are applied to show the feasibility of
resolving intermodulation products at the output of a nonlinear system, such
as zero-memory nonlinear devices (ZNID).  Such situations commonly arise in
areas such as communications, radar, and sonar (A. K. Gupta, National
Radio Science Mtg. Boulder, Colorado, 1988 and 1990).  For simplicity, two
tone transmission through a hard-limiter is considered such that the hard-
limited output, for small input signal-to-noise + interference ratio and for input
A exp(jθ)+B exp(jφ) is exp(jφ)+ a sub 1 exp(jθ) - a sub 2 exp(j(2φ-θ)) at
frequency w sub 0.  For arbitrary signal-to-interference ratio, there may be
more than three phasers (A. K. Gupta, Proc. of 1984 IEEE Globe-COM Conf.;
A. K. Gupta et al., Electronics Letters, vol. 18, no. 21, 1982).  The problem,
therefore, consists of phasers rather than the resolution in currently utilized
space-time-frequency domain (A. K. Gupta, "Novel Super High Resolution in
Spatial Detection," GE Syracuse Research Report, March 1990).  In this
paper, phase-domain filtering techniques are proposed to resolve the phase φ,
θ, 2φ - θ, either fixed or adaptively, similar to the author-proposed filters in
time-frequency-space domain (A. K. Gupta, Proc. of IEEE Southeastern
Symposium on System Theory, Charlottesville, N.C., March 1988, A. K.
Gupta, et al., IEEE Trans. on ASSP, April 1986 and references therein)
utilizing multichannel detection theory and author-proposed estimator-
subtractor configuration.  Based upon the proposed phase-domain filtering
techniques, we also show that a currently used multibeam antenna system is
an optimal receiver only under the assumption of a known signal in colored
noise (such as clutter, reverberation, interference).  Currently used linear
prediction filter models of colored noise are also generalized by this author
proposed whitening filters (A. K. Gupta, IEEE Trans. on ASSP, April 1986
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In this  paper, modern multichannel detection theory principles are applied to
show that a currently used multibeam antenna system in a radar, sonar and
communication is an optimal receiver under the assumption of a known signal
detection in colored noise.  Therefore, the receiver will be suboptimum for
detecting a vector Gaussian or random signal in vector colored noise, similar
to a linear phased-array receiver system (A. K. Gupta, IEEE Int. A&P Symp.
and National Radio Science Mtg., Syracuse, N.Y., 1988, A. K. Gupta, IEEE
Southeastern Symp. on System Theory, Charlottesville, N.C., March 1988).
For binary hypothesis, the received signal ri(t)=s i(t)+ni(t); and =ni(t);H0,i=1,--
,M; Ti≤t≤Tf, one can obtain the optimal receiver equation  R1'S(t) dt greater
than and less than γ.  This equation can be modified for a multibeam antenna
system as   R1T(t) D p(t) greater than and less than γ, where r1T(t)=(r1', i=1,--
,M) is the interference-free vector received signal.  Vector interference
estimation is different for different signal and noise characteristics.  In the
author-proposed estimator-subtractor configuration, for known signal case, the
interference is estimated, assuming no signal present.  For Gaussian  signal
case, the interference estimator includes the signal and noise statistics, such
as in causal and noncausal Wiener and Kalman Filtering under
Gaussianity.S(t) can be defined as S(t)=D p(t).  D and p(t) are defined similar
to W. F. Gabriel, IEEE Trans. on A&P, vol. 17, no. 1, January 1989, pp. 16-
29).  By the proposed optimal equation, number of beam structures can be
obtained by redefining S(t).  For example, S(t)=T D p(t), where T is a matrix,
which includes shading or beam transformation.  A paper is in preparation on
this topic.  We now show, by an example, that  the above equation is  the
optimal receiver equation for a multibeam antenna system.  Performance
analysis of the receiver can be obtained similar to a linear phased array
antenna system (A. K. Gupta, National Radio Science Mtg., Boulder,
Colorado, January 1988).  Let's consider a 4-element array and 3 sources.
The detector equation can be written as (equation not available). Since rk
(t)=rk(t)- Estimate of the correlated  interference, one can write the above
equation in terms of rk(t).  Note that for each source i, there is a corresponding
Abstract Text
beam.  Weights are applied to each received signal rk(t).  If the number of
sources are unknown, one has to span the space by predetermined number
of beams, possibly orthogonal beams.  A method of generating super high
resolution orthogonal and spatially flexible beam is recently proposed by this
author (A. K. Gupta, "Novel Super High Resolution Multibeam Antenna
System," GE Syracuse Research Report, March 1990).  This super high
resolution system is applicable in new models of clutter and reverberation.
The proposed new models, by this author consists of causal and noncausal
optimal pole-zero filters (similar to Wiener filtering), (A. K. Gupta, IEEE
Trans. on ASSP, April 1986, and references therein).  (Author's abstract,
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detection in colored noise.  Therefore, the receiver will be suboptimum for
detecting a vector Gaussian or random signal in vector colored noise, similar
to a linear phased-array receiver system (A. K. Gupta, IEEE Int. A&P Symp.
and National Radio Science Mtg., Syracuse, N.Y., 1988, A. K. Gupta, IEEE
Southeastern Symp. on System Theory, Charlottesville, N.C., March 1988).
For binary hypothesis, the received signal ri(t)=s i(t)+ni(t); and =ni(t);H0,i=1,--
,M; Ti≤t≤Tf, one can obtain the optimal receiver equation  R1'S(t) dt greater
than and less than γ.  This equation can be modified for a multibeam antenna
system as   R1T(t) D p(t) greater than and less than γ, where r1T(t)=(r1', i=1,--
,M) is the interference-free vector received signal.  Vector interference
estimation is different for different signal and noise characteristics.  In the
author-proposed estimator-subtractor configuration, for known signal case, the
interference is estimated, assuming no signal present.  For Gaussian  signal
case, the interference estimator includes the signal and noise statistics, such
as in causal and noncausal Wiener and Kalman Filtering under
Gaussianity.S(t) can be defined as S(t)=D p(t).  D and p(t) are defined similar
to W. F. Gabriel, IEEE Trans. on A&P, vol. 17, no. 1, January 1989, pp. 16-
29).  By the proposed optimal equation, number of beam structures can be
obtained by redefining S(t).  For example, S(t)=T D p(t), where T is a matrix,
which includes shading or beam transformation.  A paper is in preparation on
this topic.  We now show, by an example, that  the above equation is  the
optimal receiver equation for a multibeam antenna system.  Performance
analysis of the receiver can be obtained similar to a linear phased array
antenna system (A. K. Gupta, National Radio Science Mtg., Boulder,
Colorado, January 1988).  Let's consider a 4-element array and 3 sources.
The detector equation can be written as (Equation unavailable, please refer to
original source).  Since rk  (t)=rk(t)- Estimate of the correlated  interference,
one can write the above equation in terms of rk(t).  Note that for each source i,
Abstract Text
there is a corresponding beam. Weights are applied to each received signal
rk(t).  If the number of sources are unknown, one has to span the space by
predetermined number of beams, possibly orthogonal beams.  A method of
generating super high resolution orthogonal and spatially flexible beam is
recently proposed by this author (A. K. Gupta, "Novel Super High Resolution
Multibeam Antenna System," GE Syracuse Research Report, March 1990).
This super high resolution system is applicable in new models of clutter and
reverberation.  The proposed new models, by this author consists of causal
and noncausal optimal pole-zero filters (similar to Wiener filtering), (A. K.
Gupta, IEEE Trans. on ASSP, April 1986, and references therein).  (Author's
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Dimensional Permittivity and Conductivity Profiles
Title Text
Habashy, T. M., Oristaglio, M. L. and De Hoop, A. T.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 679, 24-28 June 1991.
Source Text
Keyword Text
In this paper, we present a new inversion algorithm for the reconstruction of
two-dimensional permittivity and conductivity profiles.  The execution of this
algorithm can be summarized in the following three steps:  Step 1 (The
Inverse Source Problem): From the known data on the surface of the probed
medium, the currents induced inside the medium are solved for from either the
electric or  the magnetic field source-type integral equation.  Step 2 (The
Forward Problem): Knowing the currents induced inside the slab (obtained
from step 1), the electric field can be calculated everywhere (inside as well as
outside the probed medium) from the electric field equation.  Step 3 (The
Inversion): From the knowledge of the currents induced inside the slab
(obtained from step 1) and the electric field inside the slab (computed from
step 2), the unknown difference variation of the complex permittivity is
obtained from the constitutive relation which relates the induced currents to
the internal electric field.  This method recasts the inversion, which is
nonlinear in nature, in terms of the solution of a set of linear equations.  The
objective  is to explore the possibility of developing an  inversion algorithm
which does not rely on an iterative approach.  In this paper, we will discuss
how to deal with the nonuniqueness issue associated with the implementation
of the inverse source problem of step 1.  We will also explore various ways of
implementing the inverse source problem and study their effect on the
performance of the inversion.  Moreover, we will look at various ways to
accommodate multiple measurement with the goal of narrowing down the
class of solutions.  The inversion scheme is demonstrated for the case where
the exciting source is of the dipole type that generates only TE polarized
waves.  The data required for inversion are the tangential component of the
electric and/or the magnetic field at various frequencies and various locations
on the surface of the probed medium.  (Authors' abstract, proceedings,
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Program and Abstract for the 1991 North American Radio Science Meeting,
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Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
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Most of the chirped ISR observations of the enhanced plasma line reported so
far have been taken during the day-time.  The reason for  this choice has been
the desire for simultaneous observation of the  heater-enhanced line and the
natural plasma line in order to place the two in spatial relation.  In these
experiments the frequency shift of  some 100 kHz between the natural and
the heater-enhanced chirped plasma lines, interpreted as small scale density
depletions near the critical level, is seen quite regularly.   Some times,
however, a few seconds after the HF turn-on, a second scattering layer
develops about 2 km below the initial level, often corresponding to the height
of the natural plasma line.  In our observations, the return from the higher level
often disappears when this happens.  In some of the observations there is
spreading and reformation of the natural plasma line on a time scale of 30
sec, when a 30 sec on 30 sec off HF time sequence is used.  This spreading
of the natural plasma line is thought to be due to small scale field-aligned
striations with relative density fluctuations of 1 to 2 percent.  The heater-
enhanced plasma line still appears primarily to come from a very think layer
near the critical level.  Recent night-time observations of the same type have
revealed qualitatively different results.  In these observations, it is not possible
to observe the natural plasma line and place the heater-enhanced plasma line
in relation to it.  The latter is no longer confined to a narrow height range as in
the day-time observations, but often extends over a height range as large as 4
km.  There is some evidence that the extent of the height spreading depends
strongly on the power level of the HF heater.  A number of examples of the
observations are shown, and the possible reasons for the different behavior of
the heater-enhanced plasma line between day-time and night-time
observations are discussed.  (Authors' abstract, proceedings, English






Next Generation Portable Digital IonosondeTitle Text
Haines, D. Mark and Reinisch, Bodo W.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for  URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 536, 24-28 June 1991.
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Keyword Text
The University of Lowell Center for Atmospheric Research has developed a
next generation programmable Digisonde dubbed the Digisonde Portable
Sounder, or DPS.  The new system relies on advanced coherent signal
processing to compensate for a 10 dB reduction in peak transmitter power
from 6KW of the previous generation systems to 500W.  Large signal
processing memory and high speed processors provide complex Doppler
spectra at all ranges (heights) simultaneously.  Furthermore, up to four
parallel receivers in the same system provide simultaneous phase and
Doppler measurements on up to four antennas for Drift studies in high Doppler
environments.  This four-receiver system is especially designed for plasma
drift and wave studies in the polar ionosphere.  With Doppler ranges up to ±50
Hz, plasma drifts up to about 2km/sec can be measured without experiencing
aliasing effects.  This suffices to monitor and measure the high velocity drifts
occasionally observed by incoherent scatter radar and satellite techniques.
The advantage of the low cost portable Digisondes is that they can
continuously monitor the polar cap plasma convection at many points and
map the instantaneous convection pattern.  Simultaneous high resolution
Doppler (0.012 Hz), high resolution echo range (0.5km), and high resolution
angle of arrival (1 degree) measurements at all frequencies and  ranges are a
new tool to measure waves n the drifting plasma.  Description of
measurement capabilities and processing and analysis techniques will be
presented together with observational results.  (Authors' abstract,
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The University of Lowell Center for Atmospheric Research has developed a
next generation programmable Digisonde dubbed the Digisonde Portable
Sounder, or DPS.  The new system relies on advanced coherent signal
processing to compensate for a 10 dB reduction in peak transmitter power
from 6KW of the previous generation systems to 500W.  Large signal
processing memory and high speed processors provide complex Doppler
spectra at all ranges (heights) simultaneously.  Furthermore, up to four
parallel receivers in the same system provide simultaneous phase and
Doppler measurements on up to four antennas for Drift studies in high Doppler
environments.  This four-receiver system is especially designed for plasma
drift and wave studies in the polar ionosphere.  With Doppler ranges up to ±50
Hz, plasma drifts up to about 2km/sec can be measured without experiencing
aliasing effects.  This suffices to monitor and measure the high velocity drifts
occasionally observed by incoherent scatter radar and satellite techniques.
The advantage of the low cost portable Digisondes is that they can
continuously monitor the polar cap plasma convection at many points and
map the instantaneous convection pattern.  Simultaneous high resolution
Doppler (0.012 Hz), high resolution echo range (0.5km), and high resolution
angle of arrival (1 degree) measurements at all frequencies and  ranges are a
new tool to measure waves n the drifting plasma.  Description of
measurement capabilities and processing and analysis techniques will be
presented together with observational results.  (Authors' abstract,
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sponsored by the United States National Committee for URSI  (International
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organized by the National Research Council of Canada and the University of
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The Global Positioning System (GPS) will consist of 24 satellites equally
spaced in six orbit planes at about  20,000 km altitude.  With the high
precision and low cost of GPS receivers, hundreds of them are expected to
be distributed around the globe within a few years.  With a simple linear
combination of dual frequency GPS data, we can continuously measure the
total electron content (TEC) along all GPS-to-receiver raypaths.  Pseudo
range smoothed against precise carrier phase will give absolute TEC with an
accuracy of about 1015e/m2, about 0.1 percent of the daytime zenith  peak.
Carrier phase measurements will give TEC change with a precession of better
than 1014e/m2.  TEC measurements taken along many raypaths can be used
to construct maps of electron distribution in 2 or 3 dimensions.  With each
ground receiver seeing an average of 7 GPS satellites instantaneously, a
dense mesh of global/regional ground receivers will provide an immensely rich
data set for global/regional ionospheric tomography.  The additional
information of TEC along links between GPS and one or more low earth
orbiters will enhance the ground data by providing cuts that are mostly
horizontal in the region of interest.  We study the feasibility and performance
of 3-D tomography in a rectangular box lying inside the ionosphere with
dimensions of 5000x5000 Km2 in the horizontal and 500 Km in the vertical.
Dividing this region into N voxels of equal size, numbered from 1 to N, we
define fi(r)=1 if r is in voxel i and 0 otherwise.  The horizontal and vertical
dimensions of each voxel define  the resolution of the recovered electron
density.  Writing f(r), the electron density distribution, in terms of fi(r) we have
(equation not available, please refer to the original source) where x i represents
the average electron density in voxel i.  The N unknown x i form the vector X.
TECj is the integral of f(r) along a specific path Pj.  With M TEC
measurements we form the vector Y.  Y and X are then related through Y = D
X + E, where E includes measurements and discretization errors.  The
minimum distance solution to this equation  is  (equation not available, please
refer to the original source).  The closer VVT is to a unit matrix, the closer our
solution is to the exact one.  The Dirichlet spread function = |VVT - I|2 is a
Abstract Text
measure of the goodness of the solution.  We will examine the dependence of
the Dirichlet spread function on the horizontal and vertical resolution for
several cases of ground receiver distributions, and the additional benefit of
having TEC data from one or more low earth orbiters.   Such an examination
will tell us about the faithfulness of the recovered density and the spatial and
temporal resolution that we can expect, and will set the stage for developing a
set of system requirements to enable us to do 3-D tomography.  (Authors'
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Nonlinear refraction is the self-consistent bending of an O-mode
electromagnetic beam by heating-induced density modifications in a strongly
magnetized plasma in which the ambient density gradient makes an angle
relative to the magnetic field, as is common in ionospheric heating
experiments.  Power absorbed in the initially horizontal reflection region
creates a large field aligned density depletion.  This reorients the reflection
surface parallel to the magnetic field and causes intense heating along a
narrow flux tube.   The region of depleted density increases the extent of the
resonant interaction region along the magnetic field and provides a favorable
geometry for the occurrence of nonlinear effects and upper-hybrid phenomena.
 A transport model including nonlinear refraction has successfully explained
the formation of large scale ionospheric modifications in experiments
performed at Arecibo (J. D. Hansen, et al., Phys. Rev. Letter., vol. 65, p.
3285, 1990).  The observations also include preliminary evidence supporting
the occurrence of upper-hybrid phenomena after nonlinear refraction sets in.






Millimeter Wave Noise Applied for the Investigation of the Earth
Atmosphere
Title Text
Hartmann, G. K. and Hartogh, P.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
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Constituents of the earth atmosphere such as 02, 03, H20, C10, and others
like CO, N20, HNO3, NO2, etc., exhibit resonances in the frequency range
below 300 GHz (wave lengths larger than 1 mm).  The rapid progress made in
recent years in solid state technology now allows the construction of low
noise, high resolution millimeter wave receivers and spectrometers which can
be used to measure the small radiation - millimeter wave noise - emitted by
those resonances.  The measurement process of these remotely sensed
spectral lines might be briefly described as the extraction of the "colored
noise," originating from the atmosphere from the white noise produced by the
receiving equipment.  This is a new situation in radio science, since now the
normally  unwanted noise - with regard to the (deterministic) radio signal -
carries the information and is therefore highly wanted.  The shapes of the
measured spectral lines allow after the application of so called inversion
algorithms the calculation of temperature, pressure, and volume mixing ratio
profiles of the above mentioned constituents in the atmosphere.  This is very
important information for recent environmental studies.  (Authors' abstract,
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Constituents of the earth atmosphere such as 02, 03, H20, C10, and others
like CO, N20, HNO3, NO2, etc., exhibit resonances in the frequency range
below 300 GHz (wave lengths larger than 1 mm).  The rapid progress made in
recent years in solid state technology now allows the construction of low
noise, high resolution millimeter wave receivers and spectrometers which can
be used to measure the small radiation - millimeter wave noise - emitted by
those resonances.  The measurement process of these remotely sensed
spectral lines might be briefly described as the extraction of the "colored
noise," originating from the atmosphere from the white noise produced by the
receiving equipment.  This is a new situation in radio science, since now the
normally  unwanted noise - with regard to the (deterministic) radio signal -
carries the information and is therefore highly wanted.  The shapes of the
measured spectral lines allow after the application of so called inversion
algorithms the calculation of temperature, pressure, and volume mixing ratio
profiles of the above mentioned constituents in the atmosphere.  This is very
important information for recent environmental studies.  (Authors' abstract,






Generation and properties of synthetic aperture polar diagrams for use
in DF systems
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Hawkes, H. W.Author Text
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Keyword Text
A synthetic aperture method of generating polar diagrams with shapes which
conform to Bessel  functions rather than the more familiar sin x/x form is
described.  The method can be used to  generate, using a circular array, polar
diagrams for use in Doppler DF and VOR beacon systems.   This generation
avoids the amplitude limiting employed in conventional forms of these
systems.  The  method is applicable to linear arrays and can be used in
microwave landing aids.  In this application,  a very good side lobe
performance superior to the (sin x)/x form is obtainable.  The site error
suppression performance of a Doppler DF having a synthetic aperture is
compared with a  conventional Doppler system.  Both are compared with a
standard based on utilization of a (sin x)/x  lobe structure.  No practical work
on a DF system has been undertaken, although the generation has  been
used in another project; some measured results are given in this respect.
The main conclusion  is that the generation will enable the Doppler DF
concept to eliminate the disadvantage of being  prone to considerable
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During the last decade, the determination of Earth rotation parameters from
very-long-baseline interferometry (VLBI) has improved dramatically--24-hour
sessions now yield estimates of the position of the Earth's rotation axis in
space and with respect to the crust with precisions of between 0.2 and 0.5
milliarcseconds (mas) (6-15 mm displacements of the pole at the surface of
the Earth).  The coefficients of the temporally coherent part of the rotation
variations (i.e., nutations) are determined with precisions of better than 0.05
mas (1.5 mm).  Twenty-four-hour VLBI observing sessions allow the detection
of signals in Earth Rotation Parameters (ERP) at high frequencies.  We have
analyzed about 10 years of VLBI data to resolve variations of ERP in the
diurnal and semidiurnal bands.  The preliminary results indicate that the
amplitudes of coherent UT1 signals in the diurnal and semidiurnal bands are
determined with one sigma errors of 0.01 and 0.02 mas.  The most significant
signal detected in UT1 has an amplitude of 0.39±0.01 mas at the M2
frequency.  Significant (>3 sigma) results are also seen at the K1, P1, O1,
M2 and S2 tidal frequencies.  We discuss several mechanisms which could
produce the diurnal and semidiurnal ERP variations.  The incompleteness of
current solid earth tide and  ocean tide loading models used in VLBI
processing has been considered and corrections are estimated along with the
ERP variations.  The amplitudes of the ocean tide contributions to diurnal and
semidiurnal ERP variation are at the same level as the observed signals.  The
triaxiality of the Earth generates UT1 fluctuations which exceed the current
estimated error level and therefore should be considered in VLBI data
processing.  Atmospheric angular momentum variation is also possible







Application of the Matrix Pencil Approach to Direction Finding.Title Text
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Final Report:  199 pages; June 1991.  Authors employed:  Syracuse
University, Department of Electrical and Computer Engineering, New York.
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The Matrix Pencil Approach was shown to be an effective and efficient method
for estimating the  angles of arrival of multiple narrowband sources. It is
classified as non search procedure.   Therefore, it is computationally less
complicated and eliminates problems encountered in search  procedures with
regard to memory storage and system calibration. Having collected the data
from  the outputs of a linear uniformly spaced array consisting of m sensors,
the objective is to estimate  the locations of the d sources (DM) The
information about the parameters of interest are contained  in the rank
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Oblique propagation of high power high  frequency (HF) waves produces
heating in the ionosphere which in turn causes nonlinear deformation of the
incident HF beam.  An advanced ray tracing code is coupled to an
ionospheric transport code in order to model the self-consistent deformation of
the beam by the heated ionospheric volume.  Results showing the unique
capabilities of the wave ray tracing code have been previously presented.  In
the current effort, we show the upgrade work done on the transport code as
well as the coupling of both codes.  We also present preliminary results on
the feedback effect the heating has on the HF beam.  (Authors' abstract,
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This paper describes a continuum correlator with high sensitivity due to its 30
MHZ bandwidth and 14 levels of quantization.  Low cost four bit flash A/D
converters have made it feasible to lower quantization noise to near zero.  In
order to avoid de-correlation due to fringe washing, the 30 MHZ band is split
into four 7.5 MHZ wide sub-bands and correlated by four independent
correlator racks.  A correlator rack consists of four types of components, 1)
A/D converters, 2) correlation modules, 3) correlator interfaces, and 4) a micro-
processor controller.  The correlator architecture is extensible and systolic,
as correlation modules may be incrementally chained to form half of an n by n
matrix of correlator modules.  In order to minimize signal paths, data and
control signals are distributed along the same path.  System timing is
maintained between modules by re-timing the signals at each module's
output.  To facilitate testing of the correlator during manufacturing and in
service repair, self-test circuitry is built into the  correlator.  Auto-correlator
channels are also provided to permit system calibration along the entire RF
and back end input signal path.  A/D converter performance was measured
using synchronous sampling techniques.  This technique permits measuring
A/D performance at frequencies higher than the sampling frequency of the
A/D.  A/D cross-talk between channels was also reduced to about 2 parts per
million by making use of EMI grounding and filtering practices.  Each
correlation module contains eight cross-correlators which compute all four
complex cross-polarization products for a pair of input signals.  The readout
logic uses a token passing method in order to eliminate the need for
addressing logic in the modules.  A correlator interface for each channel
interconnects the A/D converters and a micro-processor based controller to
the correlator modules.  It also contains test circuitry  which may store A/D
input data or provide arbitrary stimulus for correlator modules.  The interface
functions are high level in nature, implemented in programmable logic, and
provide a simple flexible interface to the micro-processor controller.  A 68008
STD-Bus based micro-processor (uP) is used to control each of the four
Abstract Text
correlator racks.  This uP provides the ability to perform free-standing
diagnostic tests and also interfaces a rack, via the IEEE-488 bus, to a host
uVAX computer.  The host is used to provide a high level user interface and
file services, while the uP performs real time and offline test functions.  The
uP software is written in the C language and operates under the VRTX multi-
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Electron density profiles from an areal network of Digisonde 256 sounders are
used to map the three dimensional electron density distribution in a region of
about 2000 km in diameter.  The Digisondes are located at Goose Bay,
Labrador, Argentina, Newfoundland, Millstone Hill, Massachusetts, Wallops
Island, Virginia and Bermuda.  The Digisonde profiles are represented as a
sum of Chebyshev Polynomials for each of the ionospheric layers E, F1 and
F2.  A new set of coefficients representing  the combined F1 and F2-region
profile at each site is generated first.  Then, the total set of  these profiles is
treated as a spatially sampled set of time series.  After Fourier analyzing the
profile coefficients at each station, the Fourier representation of the
coefficients for an arbitrary location within the area is obtained by surface
interpolation techniques.  In a different approach the coefficients for an
arbitrary point within the area are obtained from measured correlation
coefficients between pairs of these stations.  The results from the Fourier and
correlation techniques are compared.  (Authors' abstract, proceedings,
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The details of nonlinear mechanisms behind dynamics of plasma ringing will
be presented.  Plasma ringing, i.e., driven oscillations at the plasma
frequency (J. E. Borovsky, Phys. Fluids, vol. 31(10), pp.  1074-1100, 1988; A.
C. Calder and J.  G. Laframboise, Phys. Fluids B, vol. 2(3), pp. 655-666,
1990), is seen in the time-dependent behavior of a plasma sheath, studied by
us via a radially symmetric PIC simulation of a collision less, isotropic plasma
surrounding an electrode, which is either a sphere or an infinite cylinder.
Stepping the electrode voltage to a large DC amplitude sets up a "breathing"
mode of the sheath at a frequency which is some geometry-dependent
fraction of the plasma frequency.  For positive potentials, the ringing is driven
to large amplitude by coupling to the ion-electron two-stream instability.  For
negative potentials, the breathing mode nonlinearly drives plasma ringing.  In
both cases coupling to ion-acoustic waves is observed and damps the
breathing mode.  (Authors' abstract, proceedings, English language/USA,
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Keyword Text
Novel expressions are derived for the asymptotic Fisher information matrix
which is used  to investigate the degree of statistical sufficiency of the
approximately coherently averaged  covariance matrix in the coherent signal-
subspace method.  These results correct previous  ones given by the authors
(Proc. ICASSP-87, Dallas, Texas, April 1987).  The reasons for  the previous
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A cold plasma is suitably described by a dispersive complex electrical
susceptibility and a constant magnetic susceptibility.  A consequence of
these constitutive parameters is the inability of electromagnetic waves to
propagate in the plasma if their frequency is below that of the plasma
frequency, where the frequency-domain permittivity is negative.  This
phenomena, as well as the prediction of wave behavior when the plasma
permittivity is zero, has been accurately described using a finite-difference
time-domain (FDTD) algorithm which incorporates the proper time domain
susceptibility functions for the plasma.  When a plasma is subjected to a
static magnetic field (such as in the Earth's ionosphere) it becomes
anisotropic and the permittivity of the plasma must be represented by a
tensor rather than a scalar quantity.  Among the phenomena which can be
shown for Magneto active plasmas is the occurrence of Faraday rotation,
which occurs when a linearly-polarized wave traverse the plasma parallel to
the biasing magnetic field.  The presence of anisotropy alone increases the
complexity of any FDTD algorithm.  It is the incorporation of dispersive
anisotropy into FDTD which is the significant advancement presented here.  It
will be shown how the rather unique time-domain susceptibilities must be
handled and how the FDTD algorithm must be modified for this class of
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A global campaign "SuperWAGS" was conducted from 10-24 November 1990
to study Atmospheric Gravity Wave (AGW) sources and the resulting
Traveling-Ionospheric-Disturbances (TIDs).  The Incoherent Scatter Radars
(ISRs) at Sondrestrøm, Greenland and at Arecibo, Puerto Rico were operated
in an "AGW-mode-of-operation" for part of the observation period.  Preliminary
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A worldwide atmospheric gravity wave campaign called "SuperWAGS" was
carried out from 10-24 November 1990, with over 50 globally distributed
observatories participating.  The observing interval in November was
characterized as geomagnetically "quiet-to-moderately disturbed" with a
maximum daily   Kp of 28 on 16 and 17 November.  One might expect mainly
medium-scale TIDs to be generated by the geomagnetic activity observed,
with the possibility of large-scale TIDs from 15-19 November.  We present a
summary of the global observations and some tentative identification at
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The E-pulse radar target identification scheme uses an aspect-independent
waveform (E-pulse) which when convolved with the late-time scattered signal
of  an expected radar target eliminates the natural resonance spectrum of the
target.   An S-pulse, or single mode  extraction waveform, eliminates all but
one mode, leaving behind a single damped sinusoid.  Interaction of an E-pulse
or S-pulse with an unexpected target results in the excitation of the entire
target modal spectrum, thus allowing discrimination between expected and
unexpected targets.  The theory of S-pulse waveforms is well developed but
its application has been hampered by lack of an efficient means of interpreting
the convolved signal.  This paper suggests a simple means of  quantifying S-
pulse discrimination.  S-pulse discrimination will be demonstrated using
measurements made from scale-model targets.  It will be down that by using
several S-pulse waveforms, designed to extract different modes from each
target, discrimination can be enhanced markedly over that allowed using only
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New analytical expressions have been derived for the quasi-static
electromagnetic fields produced along the air-earth interface by a horizontal
electric dipole (HED) buried inside the earth.   The expressions are exact and
usable at all distances from the source and over the frequency range for which
the quasi-static condition holds.  In addition, the expressions allow for explicit
identification of the direct and lateral wave components  of the
electromagnetic fields.  Numerical data is presented in graphical form for all
the field components and reveals strong interference of direct and lateral wave
fields for some of the components.  The results are compared with other
numerical data available in the literature. Comparisons are also made with
fields produced by other types of dipole source configurations.  (Author's
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Very low frequency (VLF) waves propagating in the earth-ionosphere
waveguide are used to measure transient and localized disturbances of the
nighttime lower ionosphere that occur in association with lightning
discharges.  Upward/downward coupling between the troposphere and the
ionosphere occurs in lightning-induced electron precipitation events in which
localized density enhancements in the D-region are produced by energetic
(>40 keV) electrons precipitated by whistlers.  Using observations at
distributed sites and over many colinear VLF great circle paths, and by
comparing with the predictions of a new three dimensional theoretical model
of earth-ionosphere waveguide propagation, new information on the location
and transverse extent of the ionospheric disturbances can be extracted.  In
some cases, especially on relatively short (<1500 km) paths, the VLF event
signatures exhibit sensitive dependence on the altitude profile of the electron
density,  indicating that energy spectrum of precipitating electrons may also
be measurable with this technique.  New examples of direct upward coupling
of lightning energy to the lower ionosphere are also revealed in the course of
such measurements as unusually rapid VLF signal changes.  These
signatures are believed to be due to localized heating of the lower ionosphere
by intense radiation from lightning discharges that also leads to ionization
enhancements.  In this paper, recent examples of both kinds of coupling
effects observed on multiple colinear VLF paths will be discussed.  (Author's
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It is suggested that ionospheric electrons at 90 km altitude can be strongly
heated  during the upward passage of short (<100 µs) pulses of intense
electromagnetic radiation from lightning discharges.  Using observed electric
field intensities of 5-20 V/m normalized to 100 km distance from cloud-to-
ground discharges, and a pulse of duration 50 µs, the temperature of the
ambient electrons at 90-95 km altitude in the nighttime ionosphere can be
increased by factors of up to 100-500.  These energized electrons in turn
produce secondary ionization, leading to local density enhancements in a
single ionization cycle (3 SS-0109s) of up to 400 el cm-3 at 95 km altitude.
The relative effects of both elastic and inelastic collisions are considered in
determining the heating levels.  The time constant of the heating is of the
order of 10 µs, so that steady state can be reached and a number of
ionization cycles could occur during a 50 µs radiation pulse, leading to even
higher density enhancements.  This effect can account  for most of the
previously reported observations suggesting direct upward coupling of
lightning energy to the lower ionosphere as manifested in 'early' or 'fast'
subionospheric VLF perturbations following within <50 ms of radio
atmospherics or lightning and exhibiting unusually rapid (<50 ms) signal
changes.  The heating and ionization due to radiation from lightning is
compared with that due to high power VLF transmitters.  (Authors' abstract,
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Coatings placed on conducting or composite targets to significantly reduce
reflected electromagnetic radiation over specified frequency regimes provide
one of several methods of radar cross-section (RCS) management and control
use.  By incorporating electromagnetic chirality (D. L. Jaggard, A. R.
Mickelson and C. H. Papas, "On Electromagnetic Waves in Chiral Media,"
Appl. Phys., vol. 18, pp. 211-216, 1979), new screens and shields offer unique
advantages, such as increased absorption in thin layers with broadband
response, over their conventional counterparts.  In the planar case, we have
shown that chiral coatings can be used for RCS reduction through impedance
matching at the front surface and increased absorption throughout the coating
over a broad range of frequencies (D. L. Jaggard and N. Engheta, "Chirosorb
as an Invisible Medium," Electronics Letter., vol. 25, pp. 173-174, 1989).
Both mechanisms can be easily understood through the physical processes
involving electromagnetic wave interactions with chiral structures.  Here we
study the canonical problem of scattering from a chiral coated conducting
sphere illuminated  by an electromagnetic plane wave (sketch shown).  Chiral
materials are represented by the constitutive relations, D = εE + i cB and H =
B/µ +  i cE where D, E, B, and H are the usual  time-harmonic
electromagnetic field vectors.  In addition to the permittivity ε and the
permeability µ, a quantity denoted the chirality admittance  c has been
introduced.  The magnitude of  c determines the strength of chirality and is
responsible for the cross-coupling of electric and magnetic fields in the
medium.  Therefore, this parameter offers a new degree of freedom so that
chirality can either be incorporated into existing materials for increased
efficacy or it can be used in the design of new chiral composites.  Using the
planar results (D. L. Jaggard, N. Engheta and J. Liu, "Chiroshield : The
Salisbury/Dallenbach Shield Alternative," Electronics Letter., vol. 26, pp. 1332-
1333, 1990) as a guide, we examine several cases of reflection from
conducting spheres with lossy chiral coatings and various sizes.  The
physical principles involved, the formulation using appropriate eigenmode
expansions and the detailed results are investigated.  We find that just as in
Abstract Text
the planar case, thin chiral coatings offer advantages over their achiral
counterparts for specified values of chirality admittance for curved surfaces.
For cases examined here, some -20 to -30 dB additional reduction in RCS
can be achieved through the use of electromagnetic chirality.  (Authors'
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the planar case, thin chiral coatings offer advantages over their achiral
counterparts for specified values of chirality admittance for curved surfaces.
For cases examined here, some -20 to -30 dB additional reduction in RCS
can be achieved through the use of electromagnetic chirality.  (Authors'
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The tethered sounding rocket payload Oedipus A was used to conduct
bistatic propagation experiments on plasma waves in the auroral ionosphere.
The tether was aligned to within about 10 degrees of the magnetic field
direction throughout the flight.  Synchronized sweeps of the frequency range 0
- 5 MHZ by the 2-W transmitter HEX on the upper end of  the tether and its
associated receiver REX on the lower end have produced signatures of quasi-
electrostatic waves in the slow Z mode guided along field-aligned depletions of
ambient density.  These waves have signal delays of about 1 ms over the
transmitter-receiver separation which varies up to 960 m during the flight.  The
Z mode identification is based on payload measurements of the local plasma
frequency.  The transmitted pulses typically appear inside a frequency
bandwidth of about 100 kHz just above the plasma frequency, but
occasionally occupy most of the available bandwidth between the plasma
frequency and the upper hybrid resonance frequency (BW  is similar or equal
to  300 kHz).  The observed delays and the stretching by a factor of 3 of the
transmitted 300-µs pulses are accounted for with two-dimensional ray tracing
using a complete electromagnetic solution of the hot-plasma dispersion
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The tethered Oedipus-A payload was launched on a sounding rocket from
Andoya, Norway during an active auroral display on 30 January 1989.  The
tether separation subsystem extended the electrically conducting wire
between the two approximately equal subpayloads to a length of 958 m near
apogee (512 km).  Active and passive radio experiments in the 0-5 MHZ range
were carried out using a transmitter (HEX) on one subpayload and a
companion receiver (REX) on the other subpayload.  These instruments were
programmed to operate in a sequence of modes that repeated every 6 s
throughout the flight.  During each 6-s major frame, the HEX output was
connected either to a dedicated 4-m dipole or between the tether wire and the
payload body.  At certain points in the major frame, the HEX power was off.
Correspondingly, the REX at its end of the tether was connected either to a 5-
m dipole or between the tether and the payload body.  The HEX and REX
together executed one of three different frequency sweeps, one in the range 0
to 5 MHZ ('SH1'), one in 20 to 10000 Hz ('SH2'), and one in 1.138 to 1.363
MHZ ('Fn').  These modes were designed to address a number of scientific
questions about plasma waves and rf electrostatic probes.  Examples of data
from different HEX/REX modes are given.  SH1 results contain a variety of
novel phenomena in the areas of sheath waves and electrostatic waves.
Some of these are described in other papers at this meeting.  The SH1-mode
data are found to provide a direct measurement of local plasma frequency fp
which lay between 2 and 4 MHZ for most of the flight.  The history of fp across
the flight scaled from the REX data is very similar in shape to that determined
from the onboard Langmuir probe.  There are some differences  in magnitude,
especially when the payload descends through the densest part of the
ionosphere at a height of 130 km where the electron density is about 3 x 105
cm-3.  In its SH2 mode, the HEX applied to the tether a series of 8
consecutive sinusoidal voltage waveforms at frequencies logarithmically
spaced between 20 and 10000 Hz.  The current waveforms observed with REX
are compared with predictions based on the theoretical response of the large
double Langmuir probe formed by the tethered double payload.  During the Fn
Abstract Text
frequency mode, 50-µs pulses were emitted by HEX at frequencies in the
vicinity of the electron Gyrofrequency.  The decay time constant of these
short pulses measured by REX is about 50 µs and exhibits a frequency
dependence similar to the resonance effects observed in the SH1 mode.
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The algorithm invented by R. H. T. Bates for image enhancement is referred to
in his work as the "shift and add" algorithm.  I propose to refer to the
algorithm as the Bates Algorithm.  The principles behind the algorithm that
were used by Bates for image processing have been applied successfully to
other problems.  In this paper, a particular application of the algorithm to one
dimensional speech signal processing will be discussed.  Voiced speech is
generated  by periodic expulsion of air through the glottis into the vocal tract.
These puffs of air excite the vocal cavity, and resulting resonances produce
an acoustical signal that exits through the mouth and nose.  The acoustical
signal that we hear may be thought of as the convolution of the glottal pulse
with the vocal tract.  It is very difficult to directly measure the glottal pulse.
Consequently, Bates and some of his students developed a method for
deconvolving the glottal pulse from the measured acoustical signal.  The
technique is an interesting variant of the Bates Algorithm and provides and
estimation of the glottal pulse signal that has  potential applications in
diagnosing voice disorders, in speaker identification and in low bit rat speech.
Using the principles described in this paper, some clever engineer may find a
way to apply the approach to other problems  such as detection of low level
signals in noise.  For this reason, the method--and some recent
developments--are described in this paper.  (Author's abstract, proceedings,
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The advantages and disadvantages of dual reflecting systems are well known.
 They have shorter focal lengths than corresponding single  surface reflectors,
but suffer performance degradation due to interference from the feed and
subreflector.  For axially symmetric reflectors the subdish must be small
enough to avoid excessive aperture blocking, yet large enough to be an
efficient reflector.   This usually requires that the main reflector diameter be
greater than 50 wavelengths for classical Cassegrain and Gregorian
configurations.  However, several recent applications, such as direct
broadcast satellites, have been cause to re-examine the capabilities  of
symmetric dual reflector antennas with main dish diameters less than 50
wavelengths, and perhaps as small as 20 wavelengths.  Although suited for
such applications because they are compact, lightweight and simple,
traditional designs have unacceptably low efficiencies.  Modified versions of
the standard dual reflector geometries have had efficiencies in the 40 to 50
percent range.  This was accomplished by either displacing the reflector axes
(W.  Rotman, 1987 Ap-S Intl. Symp. Digest, p. 507) or by shaping (Y. C.
Change, 1989 AP-S Intl. Symp.  Digest, p. 1602).  The analysis of reflectors
of this size is more complicated than that for electrically large antennas.
When the subreflector is small the null-field hypothesis is not valid because
the effective aperture may be significantly different than the physical aperture.
In addition, the two reflectors and the feed are closely spaced and therefore
interactions are important.  In practice, the design  is complicated when a
directive low-spillover feed is used.  It may have an aperture size comparable
to the subreflector's, and consequently the subreflector may be in the near
field off the feed.  The method of moments is ideal for evaluating the
performance of small reflectors.  When basis functions are defined on all of
the antenna surfaces, including the feed, then all of the important interactions
mentioned above will be included.  Such a solution has been implemented for
rotationally symmetric dual reflector antennas with feeds consisting of
surfaces of revolution and wires.  Calculated gain and pattern data will be
Abstract Text
presented for antennas with feeds such as cavity-backed dipoles and dipole-
excited rings.  The MM results are compared to those based on approximate
far-field focal point feed models.  Several matrix relationships that can be
used to significantly reduce the size of the impedance matrix that must be
inverted are also discussed.  (Author's abstract, proceedings, English
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The problem of analyzing echoes or reverberations which result from multipath
propagation occurs in many areas of signal processing.  This paper describes
a new technique for the estimation of echo delay time using the framework of
Cepstral analysis combined with more recently developed methods of
superresolution spectrum estimation.  In particular, we develop a normalized
eigne-based Cepstrum and present experimental results obtained using the
technique to analyze ionospheric multipath.  The proposed eigne Cepstrum is
shown to be a more robust delay time estimator than the conventional
Cepstral technique for (a) narrow bandwidth signals, (b) low SNR and   signal
formats having unevenly spaced spectral components.  The complex
Cepstrum is conventionally defined as the inverse z-transform of the complex
logarithm of the z-transform of the function x.  In Cepstral analysis, the
function given by log [X(z)] exhibits a periodicity which contains the echo time
delay information.  In our approach, we solve the problem in the Fourier
domain by substituting the normalized  cross-power spectrum for the
logarithmic function.  The MUSIC superresolution spectrum estimator is then
applied instead of the inverse z-transform.  The resulting normalized MUSIC
Cepstrum  provides a robust estimate of the propagation delay time between
sensors for the original signal as well as for each echo present.  It also
estimates the relative propagation time delay between each multipath
component from transmitter to receiver.  A proof-of-concept experiment was
conducted using an HF transmitted FSK signal which propagated to the
receiving site via a groundwave and an ionospherically reflected skywave.  A
pair of crossed-loop antennas were  used to sense the received signal.  The
normalized MUSIC Cepstrum was applied to estimate intermode delay time
as well as angle-of-arrival for each component using intersensory delay times.
 The results indicate that the proposed technique  was successful in resolving
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The design of the Magellan radar system reflects the mission's scientific
objectives, which require the imaging of more than 70 percent of the surface of
Venus at a resolution of better than 360 m, and  a determination of a
corresponding portion of the planet's topography with a height resolution
commensurate with the imaging waveform.  In fact, the radar system as
implemented can image about 90 percent of the surface during the first eight
months of the mission, with more than half of that at a resolution of better
than 130 m.  It should eventually be able to map the entire planetary surface,
using data obtained inn additional mapping cycles extending beyond  the first
eight months of operation.  Operating from a highly elliptical orbit, the
Magellan radar must adapt to rapidly changing parameter requirements as its
altitude varies.  Furthermore, the design has had to surmount severe
restrictions placed on the telemetered rate of returned data by the large
interplanetary distances involved.  As an all-digital system, the radar presents
several novel approaches to synthetic aperture radar design, of which
block=adaptive quantization is perhaps the most significant.  This paper
briefly describes the overall radar system and its philosophy, and shows a few
examples of the SAR images obtained.  (Author's abstract, proceedings,
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This paper uses features extracted from the bispectrum of radar signals for
classification of unknown radar targets in clutter.  The classification
performance is compared with the performance of other classifiers that are not
based on higher order processing of the measured radar data.  The radar
signals used in this study are experimental measurements that correspond to
scattering from real radar targets.  The data is corrupted with different types of
disturbances that are likely to occur in a real radar system.  There are three
reasons for using bispectral features of radar targets in clutter for
classification purposes.  First, the bispectrum suppresses additive
disturbances that are zero mean with symmetric probability density functions.
 Second, bispectral processing detects implicit correlations between spectral
components that may be present in the data and that are not recovered using
spectral processing; this property has been investigated by E. K. Walton and
I. Jouny, (Radio Science, vol. 25, pp. 101-113, 1990), where it is shown that
the bispectrum of radar signals can be used to detect multiple interactions
between scatterers.  Third, the bispectral features of radar targets include, in
addition to the spectral features, responses that are due to strong multiple
interactions along the target and are relatively independent of clutter
(particularly non-interactive clutter).  Classification performance using
bispectral features is compared with that obtained using spectral features and
time-domain scattering features.  The classifiers used in this study are non-
parametric in the sense that no prior information is needed about the
underlying distribution of radar measurements or the probability of occurrence
of each target.  These classifiers either measure the distance between the
signal of the unknown target and that of the catalog or use cross-correlation
between features of the unknown target and that of the catalog.  The case
where the azimuth position of the target is not exactly known will be also
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This paper uses features extracted from the bispectrum of radar signals for
classification of unknown radar targets in clutter.  The classification
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addition to the spectral features, responses that are due to strong multiple
interactions along the target and are relatively independent of clutter
(particularly non-interactive clutter).  Classification performance using
bispectral features is compared with that obtained using spectral features and
time-domain scattering features.  The classifiers used in this study are non-
parametric in the sense that no prior information is needed about the
underlying distribution of radar measurements or the probability of occurrence
of each target.  These classifiers either measure the distance between the
signal of the unknown target and that of the catalog or use cross-correlation
between features of the unknown target and that of the catalog.  The case
where the azimuth position of the target is not exactly known will be also
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Optimal placement of transmitters for a wireless network in an office interior is
fundamentally a hard problem because the interior of a building offers many
reflective paths for a radio transmitter.  These "multipath" delays significantly
effect receiver performance.  Presently, the only approach to multipath
measurement is to experimentally fix a transmitter in the environment and
then move a receiver around taking measurements.  This approach is not only
time consuming, but is also prone to error and variability depending on the
particular environment.  What is needed is a simulation based approach that
delivers repeatability as well as a fair prediction of the physical behavior.
Impulse Response Ray Tracing promises to change this by making the entire
process one of simulation, not experimentation.  The process begins with an
architect's drawing.  Assuming the drawing has been entered into a Computer
Aided Design (CAD) system, then the output of the system can be used as
input by the ray tracer.  Note that the office interior (desks, equipment and so
forth) must also be described to give the ray tracer an accurate idea  of
reflective surfaces.  The ray tracer attempts to simulate the effects of radio
transmissions within the building by emitting rays from a transmitter
placement.  The intended receiver location "measures" the time delay and
attenuation of each ray.  Multiple transmitters can also be simulated.  The
output of the simulator is an impulse response approximation.  This impulse
response can then be used by a channel simulator to demonstrate the effect
of transmitter placement on various receiver locations.  Note that with this
process, it is possible to simulate the radio environment well before actual
construction of the building or interior.  Ray tracing in Computer Graphics is a
well developed and well known technique.  The difference between this form of
ray tracing and graphics ray tracing is that in graphics, rays are traced from
the eye into the scene; in this method, rays are traced from the transmitter(s)
to the receiver.  This is equivalent to tracing from light source(s) to the eye.
For this problem, the time distance must be measured from the transmitter to
the receiver.  Each object in the interior must also be represented by the CAD
system.  IGES (the Initial Graphics Engineering Standard) offers both edge
Abstract Text
representations as well as Computational Solid Geometry (CSG)
representations.  This system uses CSG because it is easier to computer
object intersections.  Because of the long time taken by simulation, initial
computational overhead for data structure construction is acceptable if it
makes the ray intersection calculations cheaper.  The simulation program,
called "DIRT" (Direct Impulse Response via Ray  Tracing) has 3 parts: first,
the building data is read in and interior data structures constructed.   Second,
rays are emitted from transmitter locations and traced until they are below the
receiver threshold.  If the ray crosses a receiver "cell," then the signal
strength is computed as well as the path length.  These results are saved in a
file.  Lastly, these results can be displayed on a graphics screen.  (Author's
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Electronic equipment can emit unintentional electromagnetic radiation that
can interfere with other electronic equipment.  If the radiating source is
electrically small, then it can be characterized by equivalent electric and
magnetic dipole moments at the near-field region.  A previous method for
determining the equivalent dipole moments involved the use of a TEM cell.
(M. T. Ma and G. H. Koepke, "A Method to Quantify the Radiation
Characteristics of an Unknown Interference Source," Nat. Bur. Stand.,
Boulder, CO, NBS Technical Note 1059, 1982.)  In this paper, we describe a
new method that involves locating the radiator at the center of three
orthogonal loop antennas.  Each loop is terminated with identical loads
located at two diametrically opposite points.  This type of loop loading has
been used in a sensor for simultaneous measurements of electric and
magnetic fields.  (M. Kanda, "An Electromagnetic Near-Field Sensor for
Simultaneous Electric and Magnetic-Field Measurements," IEEE Trans.
Electromag. Compat., vol. EMC-26, pp. 102-110, 1984.)  We have also found
it to be useful for simultaneous determination of electric and magnetic dipole
moments.  Once the dipole moments are determined, the total radiated power
of the source can be computed.  (Authors' abstract, proceedings, English
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magnetic fields.  (M. Kanda, "An Electromagnetic Near-Field Sensor for
Simultaneous Electric and Magnetic-Field Measurements," IEEE Trans.
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Pulsars are rotating, highly magnetized neutron stars which emit pulse
signals with strikingly regular periods.  Pulsar timing, a field using the high
stability of the pulsar signal frequency, has numerous applications in
astrophysics.  However, during its propagation to Earth, the signal undergoes
considerable dispersion due to the presence of interstellar medium.  For
accurate pulsar timing, this dispersion has to be removed.  The coherent
dispersion removal technique implements the inverse interstellar medium
transfer function through a complex arithmetic FIR filter.  This paper describes
the design of the finite impulse response (FIR) filter application specific
integrated circuit (ASIC) with a maximum of 1024 taps which would remove
dispersion for up to 4 MHZ of the signal bandwidth (The product of bandwidth
and taps is limited to 1024 taps x MHZ).  The chip uses a partially parallel
and pipelined approach to implement the 7.2 Giga Operations per second
computational requirement of the filter.  The operational speed is up to 32
MHZ and there are five levels of pipelining.  Furthermore, there is 10 Kbits of
on-chip memory for data and coefficient storage.  The datapath consists of 32
complex multipliers and a binary adder-tree followed by accumulators which
sums up the 1024 products to produce the convolution result.  This chip has
been designed using the LagerIV silicon assembler and will be fabricated in
the MOSIS 2.0 micron process.  The estimated die size if 10mm  x 10MM
and the estimated pin count is 64.  (Authors' abstract, proceedings, English
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Experiments on the Naval Research Laboratory P-3  aircraft in 1986 show that
the spectra of very low frequency transmissions received on electric field
antennas were artificially broadened when the aircraft experienced
"precipitation static" while flying through rain clouds.   This phenomena is very
similar to the "spectral broadening" observed by VLF receivers flying on
satellites through the auroral zone in the  ionosphere.  Relations between
these phenomena will be discussed.  Their possible common origin in the
charging and discharging of the vehicles as they fly through ionized media will
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Recently it has been recognized that ground reflections can play a role in
degrading the performance of terrestrial LOS links.  This role has long been
neglected due to the belief that the amplitude of the reflected ray is quite
small compared to that of the direct ray.  However, in cases where the direct
ray amplitude is largely reduced due to either interference from refractive
multipath rays or due to defocusing, the contribution of the reflected ray may
become appreciable.  In the multipath ray tracing model (Kheirallah, Rashwan
and Aboul Saoud, IEE Proc., vol. 136, part H, no. 2, pp. 175-178, April 1989)
a specular reflected component from a dry sand surface is added.  Results
indicate that the shape of the fade level versus either frequency or received
height is altered if ground reflection is taken into consideration.  Furthermore,
the pattern of the antenna is a highly important parameter discriminating
against ground reflections.  (Authors' abstract, proceedings, English
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Observations of the dynamics and thermodynamics of the polar cap
thermosphere have been obtained routinely since the winter of 1984 with an
automated optical observatory located at Thule,  Greenland ( =86º).  The
instrumentation at the observatory includes a Fabry-Perot interferometer
(FPI), a half-meter Ebert-Fastie spectrophotometer (EFS), and a digital all-sky
camera  (ASC) system.  The FPI has a 10 cm etalon coated for operation
between 5577-Å and 7320-Å and an image plane detector similar to that flown
on the Dynamics Explorer spacecraft.  The FPI and EFS instruments are
controlled automatically throughout each 8-month winter observing season
(September - April) with an LSI-11/23 computer system and CAMAC interface
cards.  The ACS is operated on a campaign basis.  The thermospheric
neutral winds and temperatures measured with the FPI in the years 1985-
1991 show strong dependencies on the solar cycle, local time, geomagnetic
activity level and interplanetary magnetic field orientation.  The EFS has been
used to observe various nightglow emissions including NI (5200-Å, OI(5577-
Å), OI(6300-Å), Balmer Hα(6563-Å), OII(7320-30-Å), and the OH(8-3)
vibrational band.  The ACS has been used in conjunction with the FPI to
correlate sun-aligned polar cap arcs and thermospheric dynamics.  This paper
will describe the current status and plans for the automated optical
observatory at Thule and will discuss several of the more significant scientific
findings made over the past several years.  (Authors' abstract, proceedings,
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The use of guided transverse electric and magnetic (TEM) propagation such
as in a  parallel plate transmission line has been proposed (Gans, Proc.
IEEE, vol. 53, p. 1081, 1965) as a practical means of radar cross section
(RCS) measurements since use of radiating structures at low frequencies  is
not practical.  Neureuther (IEEE Trans. AP, November  1971) and Gilbert
(1989 IEEE TRANS. AP-S) have used this technique.  Their analysis,
however, does not take into account the guiding effect inherent inn all types of
transmission lines.  This paper reviews requirements for a range for RCS
measurements and examines the  suitability of TEM guided wave structures
for this purpose.  Theoretical analysis substantiated by measured data will be
presented to support the conclusions.  (Authors' abstract, proceedings,
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The equations of continuity and momentum for the electrons were used to
construct a numerical model particularly adequate for the F layer of the high
latitude ionosphere.  It yields the spatial and temporal evolution of the plasma
parameters electron density, ne, and magnetic field parallel ion velocity, v ,
respectively.  The model is flux tube oriented, includes all relevant field
aligned transport processes, and the contribution of perpendicular convection
due to electric fields and neutral winds is fully taken into account, too (cf.
Schunk, PAGEOPH 127, 255-303, Birkhauser Verlag, Basel, 1988).  No
linearization procedure is adopted to the basic equation set, although the
particular problem of interest is the plasma response to neutral atmosphere
disturbances, especially atmospheric gravity waves.  The utilization of the full
continuity equation is considerably more adequate and flexible.  To satisfy the
necessary inputs to close the equation set (i.e., plasma temperatures,
temperature and composition of the neutral atmosphere, neutral wind,
electron production,  magnetic and electric field, etc.) we use the at present
"best available and realistic" models in an at first purely theoretical access.
The model is set up in a way, that measurement volumes or complete ray
paths of the EISCAT (European Incoherent Scatter Facility located in
Northern Scandinavia) common programs (CPs) 1 and 2 can be simulated.
EISCAT-CP1 and 2 observe just our model parameters ne and v6,17 in 20 km
height and 5 min time resolution in F region heights, which allows us direct
comparison.  Supplementary, further observed quantities (ion and electron
temperature, Ti and Te, and tristatic measurement of the electric field vector)
let deduce real models to reduce the theoretical input necessities.  We
introduce main properties and capabilities of our model and present results of
the simulation of the response of the high latitude ionosphere to model large
scale atmospheric gravity waves (LSTIDs) which are overlaid upon the neutral
atmosphere as disturbances in the presence of varying electric fields.  Several
important features of the observed LSTIDs are discussed in some detail.  First
results of comparison with EISCAT data are presented and future aims are
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It has been shown that the application of tomographical techniques to
simulated experimental total electron content (TEC) data from a number of
stations allows reconstruction of certain features of ionospheric electron
density profile information, (Austen, et. al., Radio Science 25, vol. 299, 1988;
Raymund, et. al., Radio Science, 27, vol. 771, 1990).  The potential spatial
resolution of an ionospheric tomography system, (ITS), is limited, on the
small scale, by diffraction, to a size greater than a few kilometers, and, on the
large scale, by the total number and spacing of the receiving stations.  Since
the experimentally measured quantity is TEC, the reconstructed vertical
electron density profile is limited by the TEC measurement accuracy to a few
scale heights either side of the region of the peak electron density.  Within
these limitations, however, an ITS has potential for use in near-real-time
determinations of ionospheric F region features which are important in many
practical areas, such as in improving communications, and in providing
ionospheric corrections for radio navigation systems, radio astronomy, and
precise time transfer via satellite radio link.  The relatively inexpensive
projected capital and operating costs of a real-time ionospheric tomography
system could make it ideal for long term studies of large-scale features of the
F region for improving our understanding of the physics of this highly variable,
economically important, part of the earth's ionosphere.  The issues which
must be addressed in implementing an ITS include: (1) continued availability
of suitable satellites of opportunity to measure TEC; (2) optimum number and
spacing of stations; (3) best method of determining absolute TEC from relative
differential phase measurements; (4) removing phase scintillation effects; (5)
data transmission from remote sites; (6) use of other ionospheric data, such
as vertical incidence ionosoundings; (7) the most efficient tomographic
reconstruction algorithm; and (8) the potential funding source for such a
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Keyword Text
The Global Maritime Distress and Safety System (GMDSS) involves the
world's first radar locating  system developed by Mitsubishi Electric.  The
locating system consists of a newly developed search  and rescue
transponder (SART), and existing shipborne and/or airborne radars.  It is
capable of  finding survivors, even in poor visibility such as in dense fog or at
night.  The SART provides an  efficient locating system which has the
advantage to rescuers that it generates a radar trace which can  display a
distance indication to a reliable direction toward the target, unhampered by
poor visibility.   The article describes the roles of the GMDSS and the SART,
and gives a brief outline of the  reliability, security, and safety engineering
requirements considered essential for lifesaving  equipment and that were
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Radio techniques have made a major impact in geodesy and geodynamics
over the past three decades.  VLBI, satellite positioning and altimetry have
provided high precision measurements on the global scale and facilitated
unification of geodetic control networks into a truly global world geodetic
system (WGS).  Repeated high precision geodetic observations continue to
provide data for studies of time varying components reflecting dynamic
processes which take part within the solid earth and its interaction with the
oceans and the atmosphere.  Radio astronomical VLBI using S/X band
observations of quasars from terrestrial stations represents a kinematical
system directly connected to the best realization of the inertial reference
frame providing state of the art precision and long term stability to geodetic
networks.  Satellite positioning systems using L and S band beacons or
spread spectrum signals from spacecraft in the center of gravity to define the
origin of modern geodetic systems.  Satellite C and K band radar altimeters
provide high level and related geopotential for studies of the earth's figure and
its gravity field.  The geodetic radio techniques use dual frequency
measurements to correct for propagation effects and in some experiments
also deploy water vapor radiometers for water vapor path length corrections.
All geodetic radio systems have the advantage of day and night all weather
operation and, in case of satellite based navigation provide real-time output
using compact receiver and antenna configurations.  The geodynamic
applications are particularly demanding with regard to analysis of error
sources and systematic effects over long time periods.  Current status,
typical geodetic results and possibilities for future improvements will be







Passive Imaging with Elliptical Boundary Arrays and Coarray SynthesisTitle Text
Kozick, Richard J. and Kassam, Saleem A.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 632, 24-28 June 1991.
Source Text
Keyword Text
Two-dimensional sensor arrays are commonly used in radio astronomy to
form narrowband images of spatially incoherent radiation sources.  The
difference coarray (R.  T. Hoctor and S. A. Kassam, Proc. IEEE 78, pp. 735-
752, 1990) of the aperture characterizes the linear imaging techniques based
on beamforming, and we exploit the difference coarray to explain and
generalize some previous results.  The difference coarray is the set of all
vector differences between sensor locations in the aperture, and the inverse
Fourier transform of the system's beampattern has support on the difference
coarray.  Hence the aperture synthesis problem of producing some desired
beampattern with a given aperture is equivalent to the problem of synthesizing
a desired weighting function on the difference coarray.  The J2-synthesis
technique (J. P. Wild, Proc. Roy. Soc. Long., Ser., vol. 286, pp. 449-509,
1965) uses a circular boundary aperture to synthesize a desired circularly
symmetric beampattern as a sum of spared Bessel functions.  This synthesis
is achieved with phase-only apodizations on the aperture.  From the coarray
viewpoint, J2-synthesis is equivalent to an expansion of the desired circularly
symmetric coarray weight function as a series of Chebychev polynomials in
the radial variable.  Several generalizations of Wild's J1112-synthesis become
straightforward in the coarray domain.  The phase-only aperture apodizations
of J2-synthesis can be modified slightly to allow synthesis of non-circularly
symmetric coarray weight functions.  The new aperture apodizations remain
phase-only, but they allow angular variations in the desired coarray weighting
to be synthesized using complex exponential basis functions.  The coarray
point of view also makes it clear that these particular basis functions are only
one of many possible choices.  For example, eigenfunctions of the desired
coarray weighting may be used as the aperture weights.  Interestingly, the
phase-only aperture weights of J2-synthesis are eigenfunctions of every
circularly symmetric coarray weight function, which implies that J2-synthesis
has a least-squared-error approximation property.  It is easy to show that all
of these results for circular boundary apertures also apply to elliptical
boundary apertures.  The coarray synthesis problem may also be considered
Abstract Text
for discrete arrays of sensors arranged on the boundary of an ellipse.  Then
the difference coarray weight function is representable as a matrix, and
appropriate array apodization weights may be obtained from the singular value
decomposition (SVD) of the matrix.  If the desired coarray weighting is
elliptically symmetric, then the SVD yields phase-only array weights which
are sampled versions of the J2-synthesis weights.  We note that very similar
coarray arguments allow extension of these results for passive imaging of
spatially incoherent sources to active imaging of spatially coherent objects.
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Closed-loop tracking YIG filters, with enhanced frequency linearity compared
to open-loop  models, are now available in matched sets for applications
requiring tight tracking of  amplitude, frequency, and phase.  The Ferretrak
model FT 2500 closed-loop YIG filters  from Ferretec, Incorporated  (Fremont,
California) cover 2 to 18 GHz with plus or minus 0.5-MHZ  frequency-tuning
repeatability and typical amplitude and phase tracking between units of  plus
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The reconstruction problems of scattering irregularities structure are related to
diffractional tomography problems.  The satellite radio tomography (RT) can
be divided into determinate and statistical problems.  The determinate RT
problems can be reduced to inverse scattering problems (ISP).  We obtain the
solution of ISP in the case of weak and strong scatterers using the small-
angle scattering data.  This solution permits to reconstruct the integral
electron density and collision frequency along the direction of radio probing
wave propagation.  An experimental complex for reconstruction of the
inhomogeneities two-dimensional (2D) structure by using probing source of
meter-range  on the board of the navigational satellite was built.  We discuss
the experimental results of reconstruction of isolated irregularities 2D
structure.  In the case of strong disturbed ionosphere layers with
inhomogeneities it is necessary to use a statistical approach to RT.  We
derive an integral equation connecting the second coherence function of the
field measured with the correlation function cross-section of scattering
inhomogeneities.  In the case of statistical homogeneous medium it is
possible to function projections by means of one receiver, which registrates
the satellite probing radiation passed through the layer under different angles.
A figure shows the 2D normalized spectrum of electron density fluctuations,
reconstructed by experimental data, as a function of polar angle θ(-π/2<θ<π/2)
and spectral variable   (0,1< <2,5km-1).  We develop the method in the case of
arbitrary inhomogeneities clusters.  The method allows to reconstruct the
spatial intensity distribution, correlation coefficient's structure of electron
density fluctuations.  (Authors' abstract, proceedings, English
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The flared notch, or flared slot, is an antenna which has a multi octave
bandwidth and is used both as a stand-alone antenna and  as elements in
phased arrays.  Although several arrays of flared notch elements have been
designed, fabricated and tested successfully, there appears to be little
analytical work in this array.  A moment method algorithm has been
developed to discretize an infinite planar periodic structure; and its application
to array elements of simple plates has been presented (E. Kuster and J.
Wang, 1990 URSI Symp.; J. Wang, Generalized Moment Methods in
Electromagnetics, Wiley, 1991).  In this presentation, the application of this
algorithm to flared notch arrays will be discussed.  Because the computer
program had been developed with applications to general problems in mind, it
is rather inefficient in computation time.  As a result, only a limited amount of
computation was made.  The computed data were then compared with
measured data obtained by element mutual coupling data measured from a
small array and by waveguide simulation.  (Authors' abstract, proceedings,
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The flared notch, or flared slot, is an antenna which has a multi octave
bandwidth and is used both as a stand-alone antenna and  as elements in
phased arrays.  Although several arrays of flared notch elements have been
designed, fabricated and tested successfully, there appears to be little
analytical work in this array.  A moment method algorithm has been
developed to discretize an infinite planar periodic structure; and its application
to array elements of simple plates has been presented (E. Kuster and J.
Wang, 1990 URSI Symp.; J. Wang, Generalized Moment Methods in
Electromagnetics, Wiley, 1991).  In this presentation, the application of this
algorithm to flared notch arrays will be discussed.  Because the computer
program had been developed with applications to general problems in mind, it
is rather inefficient in computation time.  As a result, only a limited amount of
computation was made.  The computed data were then compared with
measured data obtained by element mutual coupling data measured from a
small array and by waveguide simulation.  (Authors' abstract, proceedings,
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The inverse source problem for Quasi homogeneous, partially coherent
sources (LaHaie, J. Opt. Soc. Am., 3A, pp. 1073-1079, 1986) is reviewed.
Comparisons are made between the formulations for two-dimensional and
three-dimensional source distributions.  A unified approach is presented
herein by considering the two-dimensional source distribution as a three-
dimensional distribution with delta-function support in one dimension.  It is
shown that measurements of the cross-spectral density of the field on a
surface enclosing the source are sufficient to reconstruct the unknown source
cross-spectral density for two-dimensional sources, while they are insufficient
for three-dimensional sources.  The use of a priori information and its effect on
the uniqueness of the  three-dimensional inverse source problem is
discussed.  In particular, a set of supplemental data and associated inversion
algorithm is described which guarantees uniqueness of the three-dimensional
inverse and which is less restrictive than that  previously identified (A. J.
Devaney, J. Math. Phys. vol. 20, pp. 1687-1691, 1980).  Author's abstract,
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Impulse radar uses an ultra-wideband signal (50 to 100 percent instantaneous
bandwidth) to achieve very short pulses with a baseband (unmodulated)
waveform.  The most significant characteristic of this type of radar is its very
narrow range resolution.  Until now, application of impulse radar has been
limited to short range sensing in which the low cost of the components and
the low level of interference with narrowband receivers are also advantageous.
In order to determine the viability of this type of radar for the detection of
targets that have a low radar range equation to the time domain for this ultra
wideband waveform.  The basic radar equation can be described as the
product of three frequency filters: the generator signal spectrum the antenna
transfer function, and the target scattering response.  The generated pulse is
typically a low pass filter since the high frequency content of its  spectrum is
limited by the rise time and pulse width.  The combined response of the
transmitting and receiving antennas is a high pass filter.  This is evident from
the antenna reciprocity relationship in which the transmitting pattern is
proportional to the receiving pattern times frequency.  The scattering from a
finite size target is typically a band pass filter with its maximum in the
resonance scattering band where the characteristic length is 0.5 to one
wavelength.  The overlap of these three filters determines the system
sensitivity.  The time domain signal (pulse response) at the input to the
detector of the radar is the Fourier transform of the product of these filters.
An example of these sensitivity calculations is provided for small airborne
targets.  Emphasis is placed upon an implementation based upon an array of
N synchronized pulse generators, each feeding one element of a transmitting
array antenna with an equal sized receiving array antenna.  This antenna
configuration was chosen to maximize the potential sensitivity of the radar
while allowing it to be scanned for surveillance.  An estimate has also been
made of the clutter suppression needed to detect these types of targets.  This
is based  upon the use of velocity filters for suppressing clutter within the
main beam and the sidelobe level needed for suppressing clutter outside of
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Impulse radar uses an ultra-wideband signal (50 to 100 percent instantaneous
bandwidth) to achieve very short pulses with a baseband (unmodulated)
waveform.  The most significant characteristic of this type of radar is its very
narrow range resolution.  Until now, application of impulse radar has been
limited to short range sensing in which the low cost of the components and
the low level of interference with narrowband receivers are also advantageous.
In order to determine the viability of this type of radar for the detection of
targets that have a low radar range equation to the time domain for this ultra
wideband waveform.  The basic radar equation can be described as the
product of three frequency filters: the generator signal spectrum the antenna
transfer function, and the target scattering response.  The generated pulse is
typically a low pass filter since the high frequency content of its  spectrum is
limited by the rise time and pulse width.  The combined response of the
transmitting and receiving antennas is a high pass filter.  This is evident from
the antenna reciprocity relationship in which the transmitting pattern is
proportional to the receiving pattern times frequency.  The scattering from a
finite size target is typically a band pass filter with its maximum in the
resonance scattering band where the characteristic length is 0.5 to one
wavelength.  The overlap of these three filters determines the system
sensitivity.  The time domain signal (pulse response) at the input to the
detector of the radar is the Fourier transform of the product of these filters.
An example of these sensitivity calculations is provided for small airborne
targets.  Emphasis is placed upon an implementation based upon an array of
N synchronized pulse generators, each feeding one element of a transmitting
array antenna with an equal sized receiving array antenna.  This antenna
configuration was chosen to maximize the potential sensitivity of the radar
while allowing it to be scanned for surveillance.  An estimate has also been
made of the clutter suppression needed to detect these types of targets.  This
is based  upon the use of velocity filters for suppressing clutter within the
main beam and the sidelobe level needed for suppressing clutter outside of
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Ground radiation contributes to the system noise of radio telescopes at all
microwave frequencies.  In systems which use cryogenically cooled receivers,
ground noise can be the dominant source of system noise at some
frequencies.  Antenna side lobes which can intercept ground radiation are
those due to spillover past the reflector rim, diffraction at the rim, leakage
through the reflector, and scattering from the struts which support the feed (or
subreflector).  Ground radiation scattered from the struts into the feed can
contribute up to 5 K.  A simple method of estimating this contribution has
been developed.  The antenna temperature at 1.4 GHz of a 9 m paraboloid
has been accurately measured, and the contribution from strut scattering has
been isolated.  Triangular struts can be used to reduce the contribution of
strut scattering to antenna noise, without degrading polarization performance.
On antennas where three struts are used, the optimum configuration of the
tripod is the upright Y.  This configuration gives lower ground  noise at all
elevation angles of the antenna beam, with both circular and triangular struts.
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The synthesis telescope at DRAO has recently been expanded to seven
antennas.  This paper presents a technical description of the telescope and
outlines its capabilities.  The synthesis telescope is a wide-field instrument
which operates simultaneously in continuum bands at 408 MHZ and 1420
MHZ and in the 21-cm HI line.  At 1420 MHZ, the images have angular
resolution of 1 arcmin within a field of diameter 2.5º;; at 408 MHZ these
numbers are 3.5 arcmin and 8º.  (Synthesized beams are elongated by a
factor cosec (declination) in the north-south direction).  Continuum
sensitivities are 0.3 and 3.3 mJy/beam area R.M.S. at the field center at 1420
and 408 MHZ respectively.  Seven 9-m antennas are placed on a 600-m east-
west baseline.  Four are fixed and three move on a precision rail to stations
spaced at intervals of 4.3 m.  This provides a u-v plane fully sampled between
baselines of 13 and 604 m with twelve moves (i.e., in twelve-hour
observations).  13 m is the smallest separation possible between two
antennas.  Use of baselines as short ass this gives excellent sensitivity to
extended emission.  Furthermore, information on the broadest structures,
corresponding to baselines between 13 and 0 m, is routinely provided from
single-antenna data.  The fine and regular sampling of baselines leads to an
excellent synthesized beam, even without image processing, and places the
grating responses well outside the field of view.  Both are important for HI
observations.  Image processing algorithms exploit the redundancy designed
into the telescope configuration and also apply self-calibration to the data.
The correlator for the 1420 MHZ continuum channel has 30 MHZ bandwidth
and employs 4-bit quantization.  A 2-bit correlation spectrometer in the HI
channel can operate at bandwidths of 0.125, 0.25, 05, 1, 2 and 4 MHZ with
128 channels.  The synthesis telescope finds application in both galactic and
extragalactic studies.  The continuum channels offer excellent sensitivity to
extended emission of low surface brightness.  The spectral line facility is
providing a view of  the distribution and dynamics of interstellar atomic
Abstract Text
hydrogen with arcminute resolution.  (Authors' abstract, proceedings, English





From Linearized to Quantitative Electromagnetic Inverse ScatteringTitle Text
Langenberg, K.  J., Dudley, D. G. and Huo, D.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 684, 24-28 June 1991.
Source Text
Keyword Text
Electromagnetic inverse scattering plays  an important role in radar target
identification, medical diagnostics, and nondestructive testing of materials.
Recently, it was emphasized that the full polarimetric information of the
scattered field should be utilized.  Starting with a linearization of the
scattered field representation in terms of either the Born or the Kirchhoff
approximation of the equivalent sources a common framework of
electromagnetic inverse scattering is available via either frequency or
illumination angle integration of the polarimetric Porter-Bojarski integral
equation.  Numerical results with relevance to nondestructive testing of
ceramics prove the superiority of polarimetric versus scalar algorithms.
Extensions of the above diffraction tomographic concept of electromagnetic
inverse scattering are discussed for those cases where linearizations cannot
be tolerated any more. Their basis is either a simultaneous TE- and TM-
electromagnetic inverse profiling concept as well as a modification of the
Porter-Bojarski equation.  (Authors' abstract, proceedings, English
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The NAVSTAR Global Positioning System (GPS) is a satellite-based system
which will provide precise, all-weather, three-dimensional navigation and
positioning anywhere on or near the earth's surface, 24 hours a day.
Scheduled to be fully operational by 1993, GPS is already in wide-spread use
by navigators, surveyors, geodesists, and others.  As of January, 1991, there
were 15 functioning satellites providing nearly continuous two-dimensional
positioning capability and three-dimensional positioning for a large fraction of
the day.  One of the biases affecting GPS-derived positions is the signal
delay due to propagation through the ionosphere.  If simultaneous
measurements are made on the two frequencies transmitted by the satellites,
then knowledge of the dispersive nature of the ionosphere can be used to
remove almost all of the ionosphere's effect from the measured ranges.
However, if the state of the ionosphere is disturbed, the tracking loops of a
GPS receiver may have trouble following the associated rapid variations in the
ionospheric delay.  Loss of lock might result, leading to cycle slips in the
recorded data.  Repair of those cycle slips in the presence of large, rapid
phase  variations is difficult and if not totally successful will result in reduced
position accuracies. To test the performance of GPS receivers under
disturbed ionospheric conditions, the Canada Center for Surveying contracted
the University of New Brunswick to carry out a series of observations near
Yellowknife (φ ≈ 62º N, λ ≈ 115ºW) in the Northwest Territories of Canada.
Over a period of three days in June 1990, we recorded data at three sites with
inter-site distances of about 50 and 100 km.  At each site, we used three
different commercially-available GPS receivers: an Ashtech LD-XII, a Trimble
Navigation 4000SST or STD, and a Wild-Magnavox WM102.  Two observing
sessions were held each day: one during which each receiver was fed by its
own antenna, and one during which the three receivers at each site shared a
common antenna through a signal splitter.  In this paper, we will report on the
performance of the different receivers during the test, discuss the difficulties
encountered in processing the data,  and  assess the impact of the state of
Abstract Text
the local ionosphere and geomagnetic field on the quality of the recorded data
and the derived positions of the receivers.  (Authors' abstract, proceedings,
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NASA is currently planning a test flight which will include a suite of
instruments to study the plasma sheath developed around  the vehicle during
reentry.  One of the instruments which will be included on this spacecraft is a
microwave reflectometer known as the Microwave Reflectometer Ionization
Sensor (MRIS) which  is to estimate the electron density variation in the
plasma sheath surrounding the spacecraft.  This measurement is greatly
complicated by the presence of the Thermal Protection Tiles over the MRIS
apertures.  The MRIS will use multiple frequency, multiple aperture
measurements, and sophisticated processing to enhance the Ne profile
estimate.  However, this approach is not expected to produce reliable
measurements within 1.0 cm of the vehicle.  While this will meet the primary
science requirement, there is interest in obtaining plasma characteristics
within 1.0 cm of the spacecraft.  This paper will describe an approach to
improve the retrieval of plasma characteristics within this region.  The theory
of the input admittance of a plasma covered aperture is well known.
Techniques to estimate electron density for assumed profile shapes from
admittance measurements have also been studied.  This paper describes an
extension of these approaches to include the effects of dielectric layers over
the aperture.  In addition, the admittance for various frequencies is used to
minimize the a priori assumptions that are required and improve the estimated
of Ne.  This inverse scattering problem and some difficulties encountered are
discussed.  Finally, several approaches to the inverse scattering problem and
modeled results are presented.  (Author's abstract, proceedings, English
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The system planning methods for the new services in individual
communication (mobile radio, PCN) requires coverage prediction mainly in
urban areas.  Characteristic for the wave propagation i these areas are
multipath effects due to multiple reflection and diffraction between buildings.
Since the mutual coupling between surface elements (building walls) is more
significant in  urban areas than in natural terrain, an approach as given by
Lebherz, et al., in recent papers (IEEE Proc., AP-Symp., Dallas, 1990 and
RTM, vol. 33, no. 6, pp. 284-291, 1989), neglecting coupling effects between
surface elements, is not sufficient.  Thus a new model for urban areas has
been developed and will be introduced in this paper.  The basic data for the
modelling of buildings are supplied by a database that contains the height
values of the urban area in reasonable resolution.  Each height value can be
surrounded by an elementary rectangular cylinder, so that the sides of the
elementary rectangular cylinder are parallel to the grid of the database.
Buildings can be composed of several elementary rectangular cylinders, like
in a unit construction system.  They must be considered as 3D-diffracting
obstacles, i.e., structures with limited dimensions in all directions so that,
diffracted waves must be calculated not only for the edges on the top of a
building, but also for the edges on the side.  Since for the considered
frequency range (>700 MHZ) the typical dimensions of buildings are large
compared to the wavelength, a ray optical approach for wave propagation
modelling is appropriate.  The calculation of diffraction loss for each obstacle
(wedge, double wedge) is performed by UTD using the result of Tiberio, et al.,
(IEEE Trans., AP-37, vol. 9, pp. 1172-1180, 1989) and Kouyoumijan, et al.,
(Proc. IEEE, pp. 1448-1461, Nov. 1974).  The mutual coupling of  the building
walls and the extension to 3D-diffracting obstacles leads to a ray tracing
problem that can only be solved with further assumptions.  In this work, the
propagating rays are assumed to be restricted to a vertical and a transversal
plane as shown in the figure above.  The complete propagation model for
urban areas is given by the combination of a vertical plane model and a
Abstract Text
transversal plane model.  First calculations in an urban area will be presented
and the dominance of different multipath contributions will be discussed.
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Program and Abstract for the 1991 North American Radio Science Meeting,
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organized by the National Research Council of Canada and the University of
Western Ontario, p. 434, 24-28 June 1991.
Source Text
Keyword Text
The system planning methods for the new services in individual
communication (mobile radio, PCN) requires coverage prediction mainly in
urban areas.  Characteristic for the wave propagation i these areas are
multipath effects due to multiple reflection and diffraction between buildings.
Since the mutual coupling between surface elements (building walls) is more
significant in  urban areas than in natural terrain, an approach as given by
Lebherz, et al., in recent papers (IEEE Proc., AP-Symp., Dallas, 1990 and
RTM, vol. 33, no. 6, pp. 284-291, 1989), neglecting coupling effects between
surface elements, is not sufficient.  Thus a new model for urban areas has
been developed and will be introduced in this paper.  The basic data for the
modelling of buildings are supplied by a database that contains the height
values of the urban area in reasonable resolution.  Each height value can be
surrounded by an elementary rectangular cylinder, so that the sides of the
elementary rectangular cylinder are parallel to the grid of the database.
Buildings can be composed of several elementary rectangular cylinders, like
in a unit construction system.  They must be considered as 3D-diffracting
obstacles, i.e., structures with limited dimensions in all directions so that,
diffracted waves must be calculated not only for the edges on the top of a
building, but also for the edges on the side.  Since for the considered
frequency range (>700 MHZ) the typical dimensions of buildings are large
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(Proc. IEEE, pp. 1448-1461, Nov. 1974).  The mutual coupling of  the building
walls and the extension to 3D-diffracting obstacles leads to a ray tracing
problem that can only be solved with further assumptions.  In this work, the
propagating rays are assumed to be restricted to a vertical and a transversal
plane as shown in the figure above.  The complete propagation model for
urban areas is given by the combination of a vertical plane model and a
Abstract Text
transversal plane model.  First calculations in an urban area will be presented
and the dominance of different multipath contributions will be discussed.






Statistical characterization of the MUSIC null spectrum.Title Text
Lee, Harry B., Wengrovitz, Michael S.Author Text
IEEE Transactions on Signal Processing, Vol. 39, No. 6, pages 1333-1347,
June 1991.  Authors employed:  Atlantic Aerospace Electronics Corporation,
Waltham, Massachusetts.
Source Text
direction finding systems, theory, mathematical
techniques, Eigenvalues and  Eigenfunctions, noise,
spurious signal, signal to noise ratio, statistical
characterization, MUSIC null spectrum, correlated
emitters, spectral covariance  matrix, direction
finding resolution
Keyword Text
Statistical characterization of the MUSIC sample null spectrum is presented
for an  arbitrary number of (possibly) correlated emitters observed by a
general array.  A  remarkably simple expression is developed for the spectral
covariance matrix in the  vicinity of the emitters.  The covariance result
together with prior mean spectral results  support a Gaussian characterization
in the neighborhood of the emitters for many  scenarios.  It is shown that the
sample spectrum is exactly Wishart distributed in the  emitter directions.
The results can be utilized to quantify a variety of performance  metrics.  As
an illustration, models based on physical parameters are constructed for the
curve of probability of resolution versus signal-to-noise ratio.  The models






Photo-Etched Focal Plane Arrays for Sub-Millimeter WavelengthsTitle Text
Legg, T. H.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 641, 24-28 June 1991.
Source Text
Keyword Text
Part of the Canadian contribution to the instrumentation of the James Clerk
Maxwell submillimeter wavelength telescope is the development of SIS focal
plane arrays.  The work is being done in a collaborative program in which
Niobium Nitride SIS junctions are developed at the Electrical Engineering
Department, University of Alberta, while the antenna structures are developed
at the Herzberg Institute of Astrophysics, N.R.C., Ottawa.  The aim is to
eventually incorporate the antenna construction into the SIS fabrication
process.  The type of antenna that has been adopted is a new one which
makes use of photo-etched patterns on the center conductor of a strip
transmission line.  The center conductor patterns, which resemble two-
dimensional electromagnetic horns, are arranged in an end-fire structure in
which an incoming wave is guided as directly as possible onto a strip
transmission line terminated at one end by an SIS junction.  The field
distribution on the strip line determines the antenna pattern in the H-plane,
while the ground planes, which also act as heat conductors, have a flare at
one end of control the pattern in the E-plane.  The incoming radiation is
coupled  to the strip line through a mode converter which changes an initially
parallel electric field distribution to one which is antiparallel on either side of
the center conductor.  A practical advantage of the end fire arrangement is
that the structure can extend as far as necessary in an axial direction (i.e.,
perpendicular to the focal plane) to give ample space for I.F. circuitry.  A
patent application has been made to cover possible commercial applications
of the arrangement.  Several means have been investigated for controlling the
amplitude and phase of the field on the strip line.  For example, lenses have
been made by photo-etching patterns of holes in the center conductor, and
curved edges of several wavelengths dimension  have been photo-etched on
the center conductor and used to focus a beam within the strip line region.
To form a two-dimensional array, a number of strip line patterns are placed
side by side between substrates and the metal ground planes, then several of
these complete structures are stacked in the orthogonal direction.  Individual
antenna apertures are made three or more wavelengths on a side to keep off-
Abstract Text
axis aberrations small.  The instantaneous bandwidth of the antennas with a
simple mode converter is sufficient to cover any one of the sub-millimeter
wavelength atmospheric windows and wider bandwidths appear possible.  The
talk will describe the present state of development of this type of array.






Methods to Estimate the Initial Value of Differential Doppler DataTitle Text
Leitinger, R.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 550, 24-28 June 1991.
Source Text
Keyword Text
Differential Doppler (carrier phase difference) observations on the signals  of
polar orbiting navigation satellites are presently used to derive the latitude
dependence of ionospheric electron content.  An other important  application
is ionospheric tomography.  Both applications need estimates of the initial
value of the phase difference data.  The observations give relative phase
differences only and additional information is necessary to carry out initial
value estimates.  The following possibilities are discussed and compared
using the large European data base of differential Doppler values collected
and stored at the University of Graz: (1) calibration by means of electron
content from the Faraday effect on the vhf signals of geostationary satellites.
(2) Two stations method (combined evaluation of Differential Doppler from two
stations in nearly the same geographical longitude and with latitude
differences between about 3 and 15 degrees).  (3) Assumptions about the
latitudinal structure of the ionosphere.  (4) Information from other sources:
ionosonde data combined with empirical models.  (5) Rough estimates using
plausibility considerations.  The experiences gained over many years of
observation and evaluation are presented.  Advantages and disadvantages of
the different methods are discussed thoroughly.  Sample results are
presented including unusual magnetic storm effects.  (Author's abstract,






High Resolution Microwave ImagingTitle Text
Li, Hsueh-jyhAuthor Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 681, 24-28 June 1991.
Source Text
Keyword Text
In this paper, we develop and analyze algorithms for extrapolating the
scattered field along the frequency direction and the azimuthal direction and
discuss their effects on the image resolution for polar format processing and
rectangular format processing.  Simulation and experimental results show
that extrapolation along the frequency direction is a meaningful process.  The
reason is that at high frequency the scattered field of a complex-shaped
object can be approximated by a superposition of the fields scattered by
discrete scattering centers.  In other words, the field is a superposition of
discrete sinusoidal sources.  It is well known that the linear prediction method
is especially suited for this type of problem.  Extrapolation in the azimuthal
direction is also meaningful for small angle imaging using rectangular format
processing.  However, it does not improve image resolution of complex-
shaped objects for wide angle imaging.  A promising application of the above
observations is in the imaging of moving targets.  By applying the
extrapolation algorithms described in this paper, we may obtain an image with
acceptable resolution  using signals with narrower bandwidth (or longer
pulses) and a smaller angular interval than those required when processed by
the conventional Fourier transform range--Doppler method.  (Author's abstract,






Representation of Multipath Transfer Function Notch by Means of the
Normalized Two-Ray Model
Title Text
Li, Y. K. and Sylvain, M.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for  URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 446, 24-28 June 1991.
Source Text
Keyword Text
A propagation experiment aimed at studying multipath propagation was
performed in the summer of 1986.  It consisted mainly in measurements of
the atmospheric transfer function (TF) by means of a microwave link analyzer
on a 1 GHz wide bandwidth around 11.2 GHz, at a sweeping rate of 15 Hz,
and of associated meteorological measurements.  Three multipath events,
corresponding to different meteorological situations, have been selected for a
detailed analysis.  To describe the shape of the TF notch, we characterize it,
as a first approximation, by three parameters; its frequency Fn, its level An
(dB) relative to normal propagation level, and its width ∆f (An,s) given by the
interval between the two frequencies surrounding Fn at which the level is s dB
higher than An.  In the following, we present the results of a statistical
analysis of the notch width.  It appears that it is narrower when the notch level
is lower.  For a given value of s, the dependence of ∆f with An can be
empirically fitted by the relation ∆fs(An) = α exp (βAn) where α and β depend
on s and on the event.  The relationship between ∆f, s and An can also be
obtained theoretically, representing the TF around the notch by a normalized
two-ray model which writes H(f)=1-b exp {j(2πfτ+φ)} and by computing the
statistical average value of ∆f(An,s), for giving An and s, on the distribution of
the model parameters.  We thus find again, as a first approximation, the exp
(βAn) dependence with now a fixed value β=0.05.  We also checked that the
theoretical dependence of the averaged (on all notch levels) notch width on s
was verified by experimental data, once a multiplicative factor had been
estimated.  These results show that the normalized two-ray model, which was
known to represent correctly multipath TF on bandwidth of less than 100
MHZ, can be used to describe the frequency notch on wider frequency ranges
(extending here up to 500 MHZ).  (Authors' abstract, proceedings, English
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on s and on the event.  The relationship between ∆f, s and An can also be
obtained theoretically, representing the TF around the notch by a normalized
two-ray model which writes H(f)=1-b exp {j(2πfτ+φ)} and by computing the
statistical average value of ∆f(An,s), for giving An and s, on the distribution of
the model parameters.  We thus find again, as a first approximation, the exp
(βAn) dependence with now a fixed value β=0.05.  We also checked that the
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An Evaluation Study of the Prediction Models for Mobile RadioTitle Text
Li, Y. K., Vallet, R. and Zinovieff, E.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for  URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 433, 24-28 June 1991.
Source Text
Keyword Text
The frequency planning and the mobile radio-communication engineering
utilize more and more the radiowave propagation models, a lot of propagation
prediction models have been developed, among them, it c an be very difficult
to choose a suitable model for a particular case.  So, the development of the
mobile radio systems and the frequency planning require an examination of
the numerous prediction models.  For the purpose of an evaluation of the
propagation models, at first, we have made a census of the published
propagation prediction models in the scientific literature, more than thirty
models have been found, they are classified in three parts: (1) for narrow
bandwidth; (2) for wide bandwidth; (3) for indoor.  Due to the complexity of the
propagation environment, there are very few pure theoretical models,  most of
them are empirical or semi-empirical, presented in different forms (curves,
formula or software), we give each model a brief description, the conditions of
validation and some comments.  The second step of the evaluation is
concerned a comparison between the measurement data gathered by France-
Telecom and  the prediction results obtained with several existing propagation
models including the CCIR model, in several typical regions including urban,
suburban and rural areas at frequencies in the VHF and UHF bands.
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New Interpolation Technique for Noisy Spectral DataTitle Text
Lin, Shin-feng David, Younan, Nicholas H. and Taylor, Clayborne D.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 348, 24-28 June 1991.
Source Text
Keyword Text
Interpolation is to model the function, in between the known data points, by
some plausible function form.  It is therefore related to function approximation.
 There are some difficulties in interpolation techniques on noisy spectral data.
 Ideally, interpolation presumes some degree of smoothness for the function
interpolated.  However, this is not always the case for noisy data.  Traditional
interpolation techniques such as linear interpolation, cubic spline
interpolation, and Lagrange interpolation have been shown to be dependent on
data type and are generally not satisfactory.   Accordingly, a new
interpolation technique, based on rational function interpolation that has
yielded promising results, has been developed.  Owing to the measurement
errors, typical data never exactly fit the model that is being used.  Thus, it is
necessary to have the means to assess if the model is appropriate.  A fitting
procedure should  provide (1) an estimate of the model coefficients, (2) a
statistical measure of goodness-of-fit.  The appropriate coefficients can be
determined by three major steps:  (a) setting up the simultaneous equations
by least square-error method, (b) solving for the model coefficients via the
singular value decomposition technique,   eliminating the noise-dominated
coefficients by a relative magnitude test.  Then, the consistency of two
distributions, the original and the interpolated, is concerned.  In order to show
that two distributions are consistent, it is a good approach to check their
means and variances.  Student's t-test for consistent means and F-test for
consistent variances have been used to check for consistency.  The new
technique has self-tuning ability to obtain an estimate of the model order and
coefficients.  Results for simulated data with low signal-to-noise ratios, as low
as 3 dB, are illustrated to ascertain the validity of the technique.  (Authors'
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Detection of Signal Propagation from a Heated Polar IonosphereTitle Text
Lunnen, R. J. Jr., Werner, D. H., Collins, T. W. and Ferraro, A. J.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 577, 24-28 June 1991.
Source Text
Keyword Text
During August of 1989, the Pennsylvania State University investigated signal
propagation from a heated polar ionosphere using the high power auroral
stimulation (HIPS) heating facility located approximately 47 kilometers east of
Fairbanks, Alaska.  The high frequency (HF) transmitter at HIPS consisted of
a circular array of eight crossed dipole antennas tuned to 2,85 MHZ.  The
transmitter carrier frequency was modulated by quadrature phase shift keying
(QPSK) for a portion of the testing.  Another method of modulating the signal
amplitude and phase was accomplished using conical scan by rotating the
HF beam in a circular path tilted 30 degrees from vertical.  A single channel
ELF/VLF receiving system was assembled in a 26-foot mobile van with ferrite
core and air core loop antennas.  A two channel recorder with a bandwidth of
60 Hz - 60 KHz, was provided by the Johns Hopkins University Applied
Physics Laboratory for continuous recording of the testing signal and noise
environment.  Remote locations from 130 to 387 miles from the heater were
selected and propagated signal amplitude and phase were recorded.
Communications between the mobile van and the transmitter coordination and
control facility was via an amateur VHF digital link using packet radio.  This
paper will discuss the results of these tests and compare the findings to
earlier results obtained by researchers using the HF heater at Ramfjordmoen







Scintillation Patch Structure in High MidlatitudesTitle Text
MacDougall, John W. and Chamseddine, A.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for  URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 514, 24-28 June 1991.
Source Text
Keyword Text
Spaced receiver measurements of scintillations from two sites are used to
map the location of scintillation causing irregularities.  From this mapping the
structure of patches may be determined.  The radio sources used are the 150
MHZ NNSS satellites.  The two sites used are London, Ontario (43N, 81W)
and Kingston, Ontario (44N, 76W).  The west-east spacing between these
sites is approximately 360 km.  From these two sites, the structure of
patches in the west-east direction can be much better determined than with
just a single site.  An overview of observed structures will be presented.
Attention will then focus on a persistent discrete structure observed on 4
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A Study of the Mid-Latitude Ionospheric Trough Poleward of Australia
Using the Differential Phase Technique
Title Text
Mallis, M. and Essex, E. A.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for  URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 517, 24-28 June 1991.
Source Text
Keyword Text
A differential phase technique for determining the ionospheric total electron
content (TEC) was used on the 150 and 400 MHZ signals of the polar orbiting
TRANSIT (NNSS) satellites from December 1987 to March 1989.  Receiving
stations were established at Macquarie Island (64.5S inv. lat.) and at
Beveridge (48.4S inv. lat.).  The aim of this experiment was to study the mid-
latitude ionospheric trough poleward of Australia.  Result will be presented
showing seasonal and  diurnal variations of the location, structure and
magnetic activity response of the trough.  Of particular interest is the
unexpected high incidence of daytime and summer troughs and the relative
low incidence of troughs for the winter and autumnal equinox.  The summer
season troughs are often preceded by a daytime prominent TEC
enhancement poleward of Macquarie Island and a minimum TEC located
equatorward of Macquarie Island and poleward of Beveridge.  This feature is
less prominent during the equinoxes and almost non-existent for the winter
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Adaptive Signal Parameter Estimation and Classification TechniqueTitle Text
Manikas, A. N. and Turner, L. F.Author Text
IEE Proceedings, vol. 138, no. 3, pp. 276-277, June 1991.Source Text
Keyword Text
A new technique, adaptive signal parameter estimation and classification
technique (ASPECT), is presented for use in both coherent and noncoherent
signal environments.  Unlike superresolution techniques employing spatial
smoothing preprocessing schemes, ASPECT is not restricted to linear
arrays.  ASPECT is based on an adaptive rotation of an initial subspace up to
the point at which the rotated  subspace coincides with the true signal
subspace.  The number of incident signals together with information relating
to their position, etc., is provided by the algorithm.  Computer simulations in
support of the theory are presented.  (Authors' abstract, formal literature,







Lightning Location System Evaluation TechniquesTitle Text
March, Daniel N.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 417, 24-28 June 1991.
Source Text
Keyword Text
Several unique methods to evaluate lightning location systems which use
remote crossed loop direction finders have been developed.  The United
States Bureau of Land Management lightning location system, made by
Lightning Location and Protection, Inc. of Tucson, Arizona,  covers the
Western part of the U.S., including Montana.  Ground truth data showed that
the system was missing a substantial percent of the discharges in at least
some parts of its coverage area.  An isodensity map of the lightning activity in
Montana showed areas with low lightning activity whereas other areas showed
surprisingly high activity.  An isodensity map of the peak current amplitude,
as determined by the system, for the State of Montana showed an inverse
relationship tot he lightning activity, i.e., areas with low lightning activity had
high average peak currents while areas of high lightning activity had low
average peak currents.  Polar plots were made of each direction finder to
show the percent  of discharges seen by the direction finder in a particular
direction versus those seen by the system.  The plots showed that most
areas of reported low lightning activity were in areas of poor coverage.
Further, it was shown that the reported areas of highest lightning activity in
Montana were being caused  by the system's response to noise.  The
conclusion is that lightning activity isodensity maps, at least for Montana,
based on the BLM data are not valid.  In August of this past summer, a
privately owned LL&P lightning location system became operational in
Northern California using nine direction finders.  All of  the data from the
direction finders were available to the authors.  The data were analyzed not
only as discussed above but also now responses of the direction finders to
events not used in triangulations were available.  Again polar plots were made
 of these signals from each direction finder where the angle was the direction
the radiation came from while the magnitude was proportional to the signal
amplitude received.  There were significant differences in the plots made
where only random noise was present and those where there was one or
more distinct noise source.  Finally, correlations were made between those
lightning events recorded by the private system and those recorded by the
Abstract Text
BLM system.  The correlations were performed in both directions, i.e., what
percent of the discharges recorded by BLM were seen by the private system
and vice versa.  Interesting results were found when the correlation distance
and time between discharges being correlated were allowed to vary.
Examples of all processed data will be given.  (Author's abstract,
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Several unique methods to evaluate lightning location systems which use
remote crossed loop direction finders have been developed.  The United
States Bureau of Land Management lightning location system, made by
Lightning Location and Protection, Inc. of Tucson, Arizona,  covers the
Western part of the U.S., including Montana.  Ground truth data showed that
the system was missing a substantial percent of the discharges in at least
some parts of its coverage area.  An isodensity map of the lightning activity in
Montana showed areas with low lightning activity whereas other areas showed
surprisingly high activity.  An isodensity map of the peak current amplitude,
as determined by the system, for the State of Montana showed an inverse
relationship tot he lightning activity, i.e., areas with low lightning activity had
high average peak currents while areas of high lightning activity had low
average peak currents.  Polar plots were made of each direction finder to
show the percent  of discharges seen by the direction finder in a particular
direction versus those seen by the system.  The plots showed that most
areas of reported low lightning activity were in areas of poor coverage.
Further, it was shown that the reported areas of highest lightning activity in
Montana were being caused  by the system's response to noise.  The
conclusion is that lightning activity isodensity maps, at least for Montana,
based on the BLM data are not valid.  In August of this past summer, a
privately owned LL&P lightning location system became operational in
Northern California using nine direction finders.  All of  the data from the
direction finders were available to the authors.  The data were analyzed not
only as discussed above but also now responses of the direction finders to
events not used in triangulations were available.  Again polar plots were made
 of these signals from each direction finder where the angle was the direction
the radiation came from while the magnitude was proportional to the signal
amplitude received.  There were significant differences in the plots made
where only random noise was present and those where there was one or
more distinct noise source.  Finally, correlations were made between those
lightning events recorded by the private system and those recorded by the
Abstract Text
BLM system.  The correlations were performed in both directions, i.e., what
percent of the discharges recorded by BLM were seen by the private system
and vice versa.  Interesting results were found when the correlation distance
and time between discharges being correlated were allowed to vary.
Examples of all processed data will be given.  (Author's abstract,





Experimental Study and  Modelling of Magneto plasmas Sustained by
Electromagnetic Guided Waves
Title Text
Margot, J. and Moisan, M.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 601, 24-28 June 1991.
Source Text
Keyword Text
This communication deals with the investigation of electromagnetic waves
guided by a cylindrical plasma column, in the presence of a static magnetic
field Bo oriented axially to the plasma column.  These waves are solutions of
Maxwell's equations coupled to linearized hydrodynamic cold plasma
equations, with appropriate boundary conditions.  For a given azimuthal field
configuration defined by the integer m in the factor exp(imφ) of the field
amplitude, we obtain: 1) one solution for ω<ωc (ω and ωc are the wave and
electron cyclotron angular frequency, respectively) that tends toward a
surface wave when Bo -> 0 2) an infinite number of solutions for  ω>ωc.  All
these waves are hybrid modes (combination of TM and TE waves).  Our
objective is to determine among these waves those that can be used to
sustain a plasma column.  This requires examining the dispersion and
attenuation of these various modes as well as the stability of the wave-plasma
power balance, as a function of electron density, plasma radius, ω and ωc.
The influence of the polarization of the wave electric field is also considered.
Such a subject is important when achieving low-pressure (i.e., large ion mean
free path) high density plasma columns.  The problem of selectively launching
these waves is also examined both theoretically and experimentally.  In
particular, it is shown how to obtain large (with respect to wavelength in free
space) diameter plasma column sustained in a given m mode.  Experimental
results are presented for 915 MHZ and 2.45 GHz discharges sustained in
tube diameters between 30 and 300 mm, in argon, at pressures ranging from
10-4 Torr to 1 Torr.  A particular attention is paid to 1) operation at ω=ωc in
collision less (resonant absorption) and collisional regime 2) radial
homogeneity of the plasma density and temperature.  (Authors' abstract,






Measurements of Atmospheric Phase Delays with a Radio InterferometerTitle Text
Masson, Colin R.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 662, 24-28 June 1991.
Source Text
Keyword Text
As part of the preparation for the building of the SAO submillimeter array, an
interferometric phase monitor has been constructed.  This instrument has
been used to measure the quality of the radio seeing at Mauna Kea in Hawaii,
the first time that this quantity has been measured in advance of the
construction of an interferometer.  The phase monitor consists of a pair of
small satellite antennas, connected as an interferometer, receiving signals
from a geosynchronous satellite at 11.712 GHz.  The antennas are spaced
100 m apart and the system noise level is approximately 0.07º, corresponding
to a path length of 5 µm, in an integration time of 1 second.  The results show
that the radio seeing at Mauna Kea has the same range as that reported for
other sites.  A more quantitative comparison is not possible because the
other measurements reported in the literature do not give an accurate
distribution of conditions.  The peak phases are extremely large, nearly 100º
at 11.712 GHz on our 100 m baseline.  This corresponds to a wedge of 100%
humid air above the phase monitor, with an angle of nearly 45º. The phase
data have been compared in various ways with measurements from the
nearby NRAO 225 GHz radiometer.  There is little correlation between the
mean precipitable water vapor (PWV), as measured by the radiometer, and
the ms phase, except that at very low values of PWV (<1mm) the RMS phase
is reduced.  There is a good correlation, however, between the opacity
fluctuations and the phase fluctuations, as expected theoretically.  The power
spectrum of the phase fluctuations gives information about phase on
baselines longer and shorter than 100 m.  The RMS phase increases as
approximately the 0.65 power of baseline, much less than the value predicted
for Kolmogorov turbulence.  (Author's abstract, proceedings, English






Fade Prediction and Simulation for a Low Elevation Angle Ku-Band
Satellite Link
Title Text
Mayer, C. E., Lopez-Tello, E. and Vogel, W. J.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for  URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 443, 24-28 June 1991.
Source Text
Keyword Text
Low elevation angle scintillation data were studied to address the issues of
fade prediction and fade simulation.  Weather indicators were measured at
the site to be correlated with the fade measurements.  The indicators were air
temperature, relative humidity, wind speed, wind direction, all measured with
ground based meteorological instrumentation, and sky temperature measured
with a radiometer.  The source was Intelsat V-F10 transmitting at 11.2 GHz.
The geosynchronous satellite is positioned at 335.5 degrees East Longitude,
which resulted in an elevation angle of 5.8 degrees from Austin, Texas, the
site of the measurement.  Two days of scintillation data were analyzed.  One
day contained the passage of a cold frontal  system, which triggered rain.
The scintillation level was small before the event, but rapidly increased to
large levels with passage of  the front.  The second day  was a day of clear
sky.  The scintillation level gradually increased to large levels during the day.
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Low elevation angle scintillation data were studied to address the issues of
fade prediction and fade simulation.  Weather indicators were measured at
the site to be correlated with the fade measurements.  The indicators were air
temperature, relative humidity, wind speed, wind direction, all measured with
ground based meteorological instrumentation, and sky temperature measured
with a radiometer.  The source was Intelsat V-F10 transmitting at 11.2 GHz.
The geosynchronous satellite is positioned at 335.5 degrees East Longitude,
which resulted in an elevation angle of 5.8 degrees from Austin, Texas, the
site of the measurement.  Two days of scintillation data were analyzed.  One
day contained the passage of a cold frontal  system, which triggered rain.
The scintillation level was small before the event, but rapidly increased to
large levels with passage of  the front.  The second day  was a day of clear
sky.  The scintillation level gradually increased to large levels during the day.






Suboptimal real-time frequency/incident-angle estimator for multiple
radar pulses
Title Text
McCormick, W. S., Tsui, J. B. Y.Author Text
IEE Proceedings- F, Radar and Signal Processing, Vol.138, No. 3, pages 247-
54; June 1991.  Authors employed:  Department of Electrical Engineering,
Wright State University, Dayton, Ohio
Source Text
antenna arrays, radar antennas, radar theory, signal
processing, real time frequency estimator, incident
angle estimator, multiple radar pulses, numerical
estimates,  paired frequency, sinusoidal radar pulses,
linear array, suboptimal technique, angle of arrival,
antenna  elements, two-element method, multiple
elements, noise protected modification, Chinese
remainder  theorem, algorithm, real-time processing
Keyword Text
A method is presented that provides numerical estimates of properly paired
frequency and incident  angles for an arbitrary number of sinusoidal radar
pulses incident on a linear array.  The key element  of the method is a two-
stage suboptimal technique that estimates the angle of arrival of a pulse by
using the output of two antenna elements and a previously calculated value of
paired frequency.  A  method of extending the two-element method to multiple
elements, by using a noise protected  modification of the Chinese remainder
theorem (CRT) is also advanced. Owing to its simplicity, the  algorithm is






Venus: Geological Overview from Magellan DataTitle Text
McGill, George E.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 658, 24-28 June 1991.
Source Text
Keyword Text
The surface of Venus is dominantly radar-dark plains, most of which  appear
really uniform on Magellan SAR images.  Volcanic land forms, such as lobate
lava flows, dome-like structures, small cones, and large central volcanoes are
abundant.  Plains areas generally are hundreds  of km across, and are
characterized by remarkably coherent patterns of narrow, radar-bright
fractures and lineaments, with spacings of one to many tens of km.
Transecting the plains are radar-bright linear belts of ridges and closely
spaced fractures.  Ridge belts commonly are 50-100 km wide and up to many
hundreds of km long.  They stand a few hundred meters above the adjacent
radar-dark plains, often appearing related to other local relief and areas of
intense fracturing.  Ridge belts are believed to result from compressional
shortening with minor crustal thickening.  The plains also include scattered
circular to oval features up to about a thousand km in diameter, referred to as
"coronae," which apparently are unique to Venus.  Both volcanic activity and
deformation of older plains lavas are associated with coronae; nevertheless,
their origin is somewhat enigmatic, but probably related to deep-seated up
welling of hot material in the Venusian mantle.  The total population of impact
craters on the plains indicates that  the surface is relatively young--averaging
a few hundred million years, with some local areas apparently even younger.
Large elevated plateaus and mountainous regions occupy a minor but
significant fraction of the Venusian surface.  These highland regions have
experienced significant shortening and crustal  thickening, and include several
types of terrain; 1) mush of Ishtar Terra is a radar-dark, lava covered plateau
(Lakshmi Planum), that includes two large and spectacular volcanic calderas.
 2) other large areas consist of radar-bright, intricately deformed terrain
dubbed "tessera" by Soviet scientists because of its resemblance to cross-
lineated floor tiles.  Tessera terrains probably contain the oldest materials
now exposed at the surface of Venus. 3) Flanking Lakshmi Planum are major
linear mountain belts consisting of long, narrow, parallel ridges of probable
compressive origin.  Magellan SAR images reveal dramatic evidence for
lateral extension and gravitational collapse of these mountain belts.
Abstract Text
Furthermore, slopes are so steep in some localities, that mountain-building
activity there must be geologically recent.  Magellan radar images suggest
that Venus has experienced a complex history of volcanism and deformation,
some of which must be geologically recent.  Venus thus appears to be an
active planet, more like the earth than the moon or Mars.  Nevertheless, no
evidence has yet been found in the Magellan data to suggest that the
lithosphere of Venus is broken into laterally mobile, rigid plates, as is the






Observations of Small-Scale Ionospheric TiltsTitle Text
McNamara, Leo F.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for  URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 533, 24-28 June 1991.
Source Text
Keyword Text
Multi-frequency tilt measurements have been made in north Texas using a
vertical incidence ionosonde, and tilts have been derived from angle of arrival
measurements of signals from transmitters at known locations.  These tilts
will be used to illustrate the highly dynamic state of the ionosphere on a small
scale, with special emphasis on TIDs, and some of the more unusual
observations will be discussed in detail, since they offer interesting
interpretations.   Ionospheric tilts  play a major role in setting the accuracy
with which the location of a short-range HF transmitter may be determined,
using a single station location (SSL) system.  Several case studies will
therefore be used to illustrate the potential for taking the tilts into account
when attempting to determine the locations of HF transmitters at short
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Multi-frequency tilt measurements have been made in north Texas using a
vertical incidence ionosonde, and tilts have been derived from angle of arrival
measurements of signals from transmitters at known locations.  These tilts
will be used to illustrate the highly dynamic state of the ionosphere on a small
scale, with special emphasis on TIDs, and some of the more unusual
observations will be discussed in detail, since they offer interesting
interpretations.   Ionospheric tilts  play a major role in setting the accuracy
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Termination Effects in Low Profile Skin Embedded ArraysTitle Text
Medgyesi-Mitschang, L. N. and Putnam, J. M.Author Text
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Effective performance of linear phased arrays operating over wide scan
angles, from broadside to end-fire, requires special consideration of the array
termination.  This is a function of many interrelated parameters including the
excitation taper, the element spacing (uniform/nonuniform), the curvature
and/or the finiteness of the ground plane as well as its conductivity.  Because
of the analytical complexities, earlier studies dealt mostly with linear phased
arrays on infinite conducting or penetrable planar interfaces.  In such
problems a modified Green's function, deduced from image theory for the
conducting case or the Sommerfeld formulation for the penetrable  case, is
generally used.  When the interface is nonplanar or discretely penetrable, as
is the case with many low  profile, skin embedded arrays, the foregoing
approaches are inappropriate.  With embedded elements, the characteristics
of the embedding superstrates and substrates have an increasingly critical
impact as the array is scanned to end-fire.  If the superstrate is multi-layered
as is the case with integral radomes, the form of its termination into the
ground plane strongly influences array directivity and side lobe levels at given
scan angles.  The foregoing issues are illustrated for arrays consisting of two
classes of antennas: short monopoles and patch antennas.  The analysis is
based on two integral formulations solved by the method of moments using
the Floquet-Galerkin expansion.  Detailed results are derived for the two
classes of elements, varying superstrate/substrate thickness and
composition, array excitation tapers and element spacing.  Comparisons are
made with available published data.  (Authors' abstract, proceedings, English
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Effective performance of linear phased arrays operating over wide scan
angles, from broadside to end-fire, requires special consideration of the array
termination.  This is a function of many interrelated parameters including the
excitation taper, the element spacing (uniform/nonuniform), the curvature
and/or the finiteness of the ground plane as well as its conductivity.  Because
of the analytical complexities, earlier studies dealt mostly with linear phased
arrays on infinite conducting or penetrable planar interfaces.  In such
problems a modified Green's function, deduced from image theory for the
conducting case or the Sommerfeld formulation for the penetrable  case, is
generally used.  When the interface is nonplanar or discretely penetrable, as
is the case with many low  profile, skin embedded arrays, the foregoing
approaches are inappropriate.  With embedded elements, the characteristics
of the embedding superstrates and substrates have an increasingly critical
impact as the array is scanned to end-fire.  If the superstrate is multi-layered
as is the case with integral radomes, the form of its termination into the
ground plane strongly influences array directivity and side lobe levels at given
scan angles.  The foregoing issues are illustrated for arrays consisting of two
classes of antennas: short monopoles and patch antennas.  The analysis is
based on two integral formulations solved by the method of moments using
the Floquet-Galerkin expansion.  Detailed results are derived for the two
classes of elements, varying superstrate/substrate thickness and
composition, array excitation tapers and element spacing.  Comparisons are
made with available published data.  (Authors' abstract, proceedings, English






Optical Measurements in the Central Polar Cap RegionTitle Text
Meriwether, J. W.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 566, 24-28 June 1991.
Source Text
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A cluster of optical instruments of Class I CEDAR quality and located at the
Polar Cap Observatory (PCO) at Resolute promises to be a valuable and
productive attribute in many ways.  While optical measurements at a central
polar cap site would be of considerable interest in their own right, correlative
comparisons with the measurements from the radio science instruments
considered for PCO would greatly enhance the scientific usefulness of the
optical results.  A representative list of optical instruments viewed to be
important for this observatory includes a total of 9 instruments.  Among these
would be 4 grating spectrophotometers configured to span simultaneously the
entire spectral region from the UV to the IR.  These instruments would provide
the capability of monitoring spectral intensities of  the airglow or auroral
emissions simultaneously regardless of wavelength, which is important for the
quantification of energetics of airglow and auroral processes.  Also included
would be two Fabry-Perot interferometers to achieve simultaneously low and
high spectral resolutions for possible Doppler and spectral intensity
applications.  These instruments would be primarily used to study the
dynamics of the mesosphere, thermosphere, and exosphere regions with
simultaneous Doppler shift measurements.  Two imaging systems are
envisioned as well, one fitted with multiple filters for general purpose
application, and the other for specific goals such as spatial distribution of the
OH rotational temperature.   We would anticipate that a Rayleigh/sodium
resonance lidar would be included to provide temperature measurements for
the entire range from 10 km to 100 km.  The science issues that could be
examined with such an optical facility combined with radio science
instruments are numerous.  They cover the wide variety of aeronomy and
Magneto spheric physics questions relating to the dynamics and chemistry of
neutral and ionospheric phenomena in the central polar cap for atmospheric
regions ranging from the lower stratosphere  to the geocorona.  (Author's






MHD-EMP Effects on Long LinesTitle Text
Middelkoop, Ir R.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 410, 24-28 June 1991.
Source Text
Keyword Text
A nuclear detonation, high above the earth atmosphere causes a fast rising
electromagnetic pulse (EMP) on the surface over a vast area.  This pulse is
followed by a much slower pulse that produces similar effects as a
geomagnetic storm: the MHD-EMP (Magneto-Hydro-Dynamic EMP).  An
EMP couples large currents into electrical conductors and threatens the
connected electronic systems.  The magnitude, the direction and the time
history of the produced MHD-EMP is rather complex.  The amplitude differs
according to the exact location.  For a "reasonable worst case" analysis,
however, small areas can be identified around the ground zero point of the
burst over which the field strength is constant.  The frequency spectrum
contains only low-frequency components, typically below 1 Hz.  So, the
electromagnetic field will couple preferably with a system of large dimensions.
 The electric power system and the telephone system, both  using long liens,
are potential victims.  Coupling of the MHD-EMP can essentially be modeled
with a DC excitation on a DC resistive network.  Figure 1 shows an example
for a typical part of the power grid.  The large near-DC currents that are
induced by MHD-EMP in above ground power lines cause problems to the
connected power transformers.  The extra magnetization current shifts the
transformer working point which yields harmonic generation and possible
insulation damage.  Triangle-switched 3-phase transformers isolate the
induced currents.  Long shielded underground telephone cables are relatively
unaffected by MHD-EMP as long as a good ground connection  is provided on
both cable ends.  The current on the inner wire pairs can be isolated by a
signal transformer if need be.  (Author's abstract, proceedings, English
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A nuclear detonation, high above the earth atmosphere causes a fast rising
electromagnetic pulse (EMP) on the surface over a vast area.  This pulse is
followed by a much slower pulse that produces similar effects as a
geomagnetic storm: the MHD-EMP (Magneto-Hydro-Dynamic EMP).  An
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according to the exact location.  For a "reasonable worst case" analysis,
however, small areas can be identified around the ground zero point of the
burst over which the field strength is constant.  The frequency spectrum
contains only low-frequency components, typically below 1 Hz.  So, the
electromagnetic field will couple preferably with a system of large dimensions.
 The electric power system and the telephone system, both  using long liens,
are potential victims.  Coupling of the MHD-EMP can essentially be modeled
with a DC excitation on a DC resistive network.  Figure 1 shows an example
for a typical part of the power grid.  The large near-DC currents that are
induced by MHD-EMP in above ground power lines cause problems to the
connected power transformers.  The extra magnetization current shifts the
transformer working point which yields harmonic generation and possible
insulation damage.  Triangle-switched 3-phase transformers isolate the
induced currents.  Long shielded underground telephone cables are relatively
unaffected by MHD-EMP as long as a good ground connection  is provided on
both cable ends.  The current on the inner wire pairs can be isolated by a
signal transformer if need be.  (Author's abstract, proceedings, English
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Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
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Source Text
Keyword Text
X-ray crystallography is an inverse scattering problem that involves
reconstructing the three-dimensional electron density in the unit cell of a
crystal, from measurements of diffracted x-rays.  Analysis of the electron
density distribution reveals the structure (positions of the atoms) of the
molecule under study.  The scattering is weak, so that the diffracted complex
amplitude is the Fourier transform of the electron density.  The reconstruction
is complicated by two experimental constraints: (1) Only the intensities of the
 diffracted x-rays are detected, and (2) the crystalline (periodic) nature of the
scatter restricts diffraction to discrete directions.  The first constraint means
that inverting the scattering data involves solution of a three-dimensional
phase problem.  The second constraint leads to a sub-Nyquist sampling of
the Fourier intensity.  Multi-dimensional phase problems almost always have
unique solutions (R. G. Lane, W. R. Fright and R. H. T. Bates, IEEE Trans.,
vol. ASSP-35, pp. 520-525, 1987).  However, this is based on analytic
properties of the transform,  that depend on it being defined continuously in
Fourier space.  Sub-Nyquist sampling therefore leads to non-uniqueness in
general.  This is in contrast to usual imaging problems.  A unique solution
requires additional information in the form of a priori constraints or
independent measurements. The additional information utilized depends on
the type of molecule under study.  For small molecules (<  200 atoms),
diffraction data is available at high spatial frequencies, and the impulsive
nature of the image (significant electron density is confined to small regions
surrounding the atomic nuclei) allows probabilistic relationships between the
phases of the diffraction signals to be derived.  These are reminiscent of
phase closure and  triple correlation relationships used in radio, and optical,
astronomical imaging (R. P. Millane, J. Opt. Soc. Am. A, vol. 7, pp. 394-411,
1990).  Phases can usually be reliably estimated using these relationships.
The variance of the phase estimates increases with an increasing number of
atoms in the molecule, however, so that this method is unsuitable for large
molecules.  For larger molecules, a unique solution relies on either structural
redundancy in the molecule, or on making additional diffraction
Abstract Text
measurements on appropriately modified crystals, or both.  The  former
situation results effectively in a denser sampling the transform intensity, and
the later can be likened to holographic processing.  For polymeric molecules,
the diffraction data is cylindrically averaged, and the solution involves
separating the angular Fourier terms, as well as phasing them.  Image
reconstruction in x-ray crystallography will be reviewed in the context of
general imaging problems, and the implications of redundancy, dimensionality
and sampling, on uniqueness and stability, will be discussed.  (Author's
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The FD-TD technique is applied to model a  probe-fed or aperture coupled
micro strip patch antenna.  The analysis with the FD-TD method includes all
effects of t he coupling, radiation and surface waves.  In addition, the FD-TD
modeling treats the higher order modes due to the discontinuities of the feed
with greater order modes due to the discontinuities of the feed with greater
simplicity than other techniques.  Further, the FD-TD modeling can easily
take into account various types of sub/superstrates such as magnetic,
anisotropic material and multi-layered structures which raise tough difficulties
for an  integral equation technique in dealing with Green's functions.  A micro
strip antenna CAD tool can be developed based on the computer code of a
FD-TD scheme with most flexibilities on antenna design parameters.  This
effort investigates into two  types of micro strip antennas, probe-fed and
aperture coupled.  The numerical results with an FD-TD scheme are
compared to existing results with spectrum domain Green's function
techniques.  Probe-fed Micro strip Antenna:  The radiation boundary condition
is applied to the truncated outer surface upon the infinite ground screen
enclosing the patch, and also across the aperture of the coaxial.  One of the
advantages for treating the feed in this way is that all the waves reflected from
the discontinuities are counted, and consequently the matching of  the input
impedance, as in the case of diaphragm presented at the aperture of coaxial
feed, can be analyzed.  While  applying radiation  boundary condition to the
truncated outer surfaces above the ground plane and inside the coaxial cable,
image theory is utilized here for the components of electric fields
perpendicular to the ground  plane.  The parameters which characterize the
material of either substrate or superstrate can be directly incorporated into
Maxwell's equations.  Aperture Coupled Micro strip Antenna:  The
development of an FD-TD scheme here is similar to the case of a probe fed
micro strip antenna with the only exception of the feed.  In the case of
rectangular waveguide feeding, artificial boundary condition is placed on a
transverse cross section, and the incident wave is assumed to be the TE sub
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10 mode.  If a micro strip line is used, artificial boundary condition is placed
on the surface enclosing the aperture, and the incident wave along the feeding
micro strip line is assumed to be a quasi-transverse electromagnetic (TEM)
wave.  Numerical results will be shown, and the effects of aperture/probe
position, parameters of substrates on the radiation patterns will be
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The FD-TD technique is applied to model a  probe-fed or aperture coupled
micro strip patch antenna.  The analysis with the FD-TD method includes all
effects of t he coupling, radiation and surface waves.  In addition, the FD-TD
modeling treats the higher order modes due to the discontinuities of the feed
with greater order modes due to the discontinuities of the feed with greater
simplicity than other techniques.  Further, the FD-TD modeling can easily
take into account various types of sub/superstrates such as magnetic,
anisotropic material and multi-layered structures which raise tough difficulties
for an  integral equation technique in dealing with Green's functions.  A micro
strip antenna CAD tool can be developed based on the computer code of a
FD-TD scheme with most flexibilities on antenna design parameters.  This
effort investigates into two  types of micro strip antennas, probe-fed and
aperture coupled.  The numerical results with an FD-TD scheme are
compared to existing results with spectrum domain Green's function
techniques.  Probe-fed Micro strip Antenna:  The radiation boundary condition
is applied to the truncated outer surface upon the infinite ground screen
enclosing the patch, and also across the aperture of the coaxial.  One of the
advantages for treating the feed in this way is that all the waves reflected from
the discontinuities are counted, and consequently the matching of  the input
impedance, as in the case of diaphragm presented at the aperture of coaxial
feed, can be analyzed.  While  applying radiation  boundary condition to the
truncated outer surfaces above the ground plane and inside the coaxial cable,
image theory is utilized here for the components of electric fields
perpendicular to the ground  plane.  The parameters which characterize the
material of either substrate or superstrate can be directly incorporated into
Maxwell's equations.  Aperture Coupled Micro strip Antenna:  The
development of an FD-TD scheme here is similar to the case of a probe fed
micro strip antenna with the only exception of the feed.  In the case of
rectangular waveguide feeding, artificial boundary condition is placed on a
transverse cross section, and the incident wave is assumed to be the TE sub
Abstract Text
10 mode.  If a micro strip line is used, artificial boundary condition is placed
on the surface enclosing the aperture, and the incident wave along the feeding
micro strip line is assumed to be a quasi-transverse electromagnetic (TEM)
wave.  Numerical results will be shown, and the effects of aperture/probe
position, parameters of substrates on the radiation patterns will be
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Horn antennas are one of the most fundamental and useful antennas that offer
numerous advantages in practice.  They have simple geometry, are easy to
fabricate and can handle large powers.  They also have good polarization
characteristics and flexible bandwidths.  The most common design is the
rectangular horn, which in most applications is accepted as the antenna
standard.  Although a rectangular horn has the simplest shape, its finite size
does not allow an exact analytic solution.   Fortunately, approximate
analysis, based on aperture field integration or the Geometrical Theory of
Diffraction provide an accurate predication of their far field patterns.  However,
the former gives results that are accurate mostly around the broadside
direction and the latter become complicated in attempting to include the
secondary rays.  Numerical methods are more general and can provide
solutions to more complex shapes.  Also, their  application becomes more
convenient for small antenna, where approximate methods lose accuracy.
But, they have,  so far, been used only investigating conical horns, where the
geometrical symmetry is used to reduce the scattering matrix to a set of
uncoupled matrix equations for each mode.  Here, we have extended the
method to horn antennas that have non-circular cross-sections.  In this study,
the radiation field patterns of rectangular horns of finite length is obtained
numerically.  The electric field integral equation is formulated to relate the
radiation patterns of the horn to the current distribution on its surface.  These
currents are determined by reducing   the integral equations to a matrix
equation, using the moment methods.  To model the horn's surface two hybrid
orthogonal unit vectors are defined.  Along one, surface currents are
represented by discrete overlapping triangle basis functions and along the
other by entire domain Fourier modes.  To enable the latter, the horn's cross-
section is conformally transformed onto a unit circle.  These current are then
used to compute the far fields, that is the radiation patterns and cross polar
fields of the rectangular waveguides or horns.  The source of excitation is
assumed to be an electric dipole located inside the waveguide.  The behavior
Abstract Text
of the solutions and the radiation patterns are studied, to determine the mode
convergence and  the effect  of various geometrical parameters.  The method
is numerically efficient and can be used for computation and optimization of
the antenna configurations.  It can also be used for investigation of other horn
configurations with more complex shapes.  (Authors' abstract, proceedings,
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Horn antennas are one of the most fundamental and useful antennas that offer
numerous advantages in practice.  They have simple geometry, are easy to
fabricate and can handle large powers.  They also have good polarization
characteristics and flexible bandwidths.  The most common design is the
rectangular horn, which in most applications is accepted as the antenna
standard.  Although a rectangular horn has the simplest shape, its finite size
does not allow an exact analytic solution.   Fortunately, approximate
analysis, based on aperture field integration or the Geometrical Theory of
Diffraction provide an accurate predication of their far field patterns.  However,
the former gives results that are accurate mostly around the broadside
direction and the latter become complicated in attempting to include the
secondary rays.  Numerical methods are more general and can provide
solutions to more complex shapes.  Also, their  application becomes more
convenient for small antenna, where approximate methods lose accuracy.
But, they have,  so far, been used only investigating conical horns, where the
geometrical symmetry is used to reduce the scattering matrix to a set of
uncoupled matrix equations for each mode.  Here, we have extended the
method to horn antennas that have non-circular cross-sections.  In this study,
the radiation field patterns of rectangular horns of finite length is obtained
numerically.  The electric field integral equation is formulated to relate the
radiation patterns of the horn to the current distribution on its surface.  These
currents are determined by reducing   the integral equations to a matrix
equation, using the moment methods.  To model the horn's surface two hybrid
orthogonal unit vectors are defined.  Along one, surface currents are
represented by discrete overlapping triangle basis functions and along the
other by entire domain Fourier modes.  To enable the latter, the horn's cross-
section is conformally transformed onto a unit circle.  These current are then
used to compute the far fields, that is the radiation patterns and cross polar
fields of the rectangular waveguides or horns.  The source of excitation is
assumed to be an electric dipole located inside the waveguide.  The behavior
Abstract Text
of the solutions and the radiation patterns are studied, to determine the mode
convergence and  the effect  of various geometrical parameters.  The method
is numerically efficient and can be used for computation and optimization of
the antenna configurations.  It can also be used for investigation of other horn
configurations with more complex shapes.  (Authors' abstract, proceedings,
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Keyword Text
The source location and beaming of escaping terrestrial continuum radiation
are studied  using direction-finding measurements from the Dynamics
Explorer 1 spacecraft.  The  radiation usually is generated near the magnetic
equator at radial distances ranging from  2.0 to 4.0 R(E).  The radiation is
beamed outward in a broad beam directed along the  magnetic equator with a
beam width of about 00 deg.  The overall frequency of occurrence  of
continuum radiation is 60 percent, with a sharp increase near the midnight
meridian.   Several case studies are presented to illustrate various
characteristics of continuum  radiation.  A detailed comparison with the
predictions of radio window hypothesis of Jones  (1980) for the generation of
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The plasma-line spectrum observed during on-off cycling of the HF heater at
Arecibo contains one or more decay lines and a "broad component" (BC),
sometimes called the "broad bump," which can have a maximum in intensity
and can extend for tens of kilohertz (Showen and Kim, J. Geophys. Res., vol.
83, p. 623, 1978).   The heater wave decays parametrically into Langmuir (L)
waves and ion-acoustic waves.  Some of the L waves cross the duct axis
(parallel to the magnetic field) at an angle of 45 degrees or more and are
responsible for the first parametric-decay line.  The frequency offset of this
line from the HF, and the frequency asymmetry between the upshifted and
downshifted components, can be calculated from the duct model using
reasonable parameters.  For the power levels used in the early experiments of
Showen and Kim, the growth time for this line is a few milliseconds.  L waves
which propagate almost along the axis of the duct (and thus have their
electric field almost parallel to the electric field of the heater wave) have a
growth time of about 1 ms.  Their frequency offset can be considerably greater
than that of the observed first decay line.  These axial L waves can then
decay parametrically into secondary L waves.  For a given axial L wave there
are two decay schemes that produce secondary L waves which are observed
by the radar.  The offset frequencies of these secondary waves differ by a few
to several kilohertz and can vary from about three times the offset of the first
decay line to considerably greater than this.  The maximum intensity of the
BC occurs near these two frequencies.  The primary axial L waves can cross
the duct axis over a range of angles.  This results in a range of frequencies
which smooths out the BC.  Axial L waves also decay into secondary axial L
waves and these secondary waves then decay into L waves which are
observed by the radar.  Only one or two additional decays of this type are
necessary to generate the 50-kHz width of the BC.  Hence, the BC can be
observed a few milliseconds after the heater is turned on.  There is another
possible parametric instability which may contribute to the BC.  L waves
crossing the duct axis at intermediate angles (e.g. near 45 degrees) can
Abstract Text
decay into ion-acoustic and Bernstein waves.  Bernstein waves propagate
almost perpendicular to the magnetic field and have negligible Landau
damping.  These grow and propagate in the duct with very little refraction.
They can then decay into ion-acoustic waves and into L waves which are
observed by the radar.  (Author's abstract, proceedings, English
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A few rather poor photographs of ball lightning and a very large number of
surprisingly consistent eye-witness observations have been reported in the
literature.  The observations have been reduced to a set of reliable
characteristics.  These have been used to develop a model of ball lightning
which is presented here.  In this model electromagnetic-wave propagation,
guided by a spherical plasma shell, is an essential component.  Ball lightning
is assumed to have a solid, positively charged, core at its center.  The large
amount of energy often associated with ball lightning is mainly due to the
electrostatic energy of the charge on the core.  The upper energy limit is
determined by the size and strength of the core and this energy can be orders
of magnitude greater than the energy which can be confined by atmospheric
pressure alone.  A pure electron layer and a plasma layer surround the core.
The charge of the electron layer is equal in magnitude to that of the core.  An
electromagnetic field is completely trapped by the electron and plasma
layers.  The electron temperature is sufficiently high that absorption by
electron-ion collisions is small, enabling the ball to have a lifetime of seconds
or more.  The ponderomotive force (radiation pressure) of the trapped
electromagnetic field balances the electrostatic force of  the electrons toward
the core plus the force of atmospheric pressure.  (Author's abstract,
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The surface radiation condition (SRC) is a recently developed technique for
approximately obtaining the solution of wave scattering from obstacles.
Application of SRC has produced results which are usefully accurate over a
wide range of frequencies.  In many of the results reported, SRC has
performed significantly better than physical optics and may become accepted
as a viable alternative to it.  The range of obstacles on which SRC has been
applied, however, has been restricted.  The obstacles have generally been
limited to those whose surface curvature is either constant or piecewise
constant.  This is largely because the solution of scattering by invoking SRC
from these obstacles can be obtained without resorting to numerical analysis.
  The usefulness of any approximate technique such as SRC, however, rests
on being able to apply it to obstacles whose surfaces are arbitrary.  It appears
that non-numerical solutions of scattering by invoking SRC on obstacles
whose surfaces are arbitrary is highly unlikely.  Consequently, it is desirable
that a numerical method is developed for obtaining approximate solutions of
scattering by invoking SRC.  SRC also has a variety of equations which have
been proposed for its implementation.  The salient differences between the
equations are that there are differing terms which incorporate the effects of the
surface curvature of the obstacle.  It has been shown approximately that when
the curvature varies "slowly" over the obstacles surface, the various SRC
equations perform similarly.  Whether these extra curvature terms are
significant for "quickly" varying curvatures is still in some debate.
Consequently, it would also be desirable to investigate which of these SRC
equations performs best for such surfaces.  Because such an investigation
rests largely on being able to invoke SRC on surfaces which have varying
curvatures a numerical means for obtaining SRC solutions is also necessary.
In this presentation, a numerical method suitable for determining solutions of
scattering by invoking SRC from surfaces of revolution is given.  Surfaces of
revolution encompass obstacles whose surface curvature is not constant
such as the prolate and oblate spheroids.  Furthermore, the numerical
method may be used in conjunction with any of the proposed SRC equations.
Abstract Text
 This allows both an increased range of obstacles for which SRC can be
employed and also a full investigation of the varying effect of the curvature
terms in the various SRC equations.  The computational advantages of
invoking surfaces of revolution over completely arbitrary three-dimensional
surfaces are two fold.  The separation of variables technique can be employed
on the SRC equations when the obstacles are invoked on surfaces of
revolution.  It transpires that the SRC equations can be separated into two
ordinary differential equations so that one can be solved analytically.  This
allows the numerical method to be reduced to solving a single ordinary
differential equation.  The other advantage of invoking SRC on surfaces of
revolution is that the boundary conditions can be straightforwardly applied.
The numerical method is demonstrated by invoking scalar waves with
Neumann or sound hard boundary conditions on spheres and prolate
spheroids.  Validation of the numerical method is performed by comparing  its
solution with the analytic SRC solution of scattering from spheres.  Also, for
the prolate spheroid the various SRC equations are invoked in order to
demonstrate the effectiveness of each equation.  (Author's abstract,
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Space VLBI simulation software developed at the Jet Propulsion Laboratory is
described.  This software is the only software that can simulate the on-board
spacecraft constraints of both the Japanese VSOP and the Soviet
RADIOASTRON spacecraft.  These constraints are described and their
impact on the science return of these missions is discussed.  The use of this
software as a vital aid to spacecraft design, mission design and mission
operations is emphasized and examples of the use of the software are
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Estimating the electron density profile in the ionosphere is a challenging
research topic of increasing importance.  One potential approach is to apply
tomographic techniques to perform image reconstruction of the electron
density distribution.  The data acquisition of this task can be achieved by
using an orbiting satellite as a scanning transmitter, and the receiving
aperture can be formed by an array of ground stations or a low-altitude
orbiting satellite.  The path defined by each pair of transmission-receiving
positions gives an index in terms of the relative angle.  Then, we compile the
data samples according to the angular index.  As a result, the data samples
are grouped into various projections and each projection contains data with
identical angular index.  After this re-indexing step, the data acquisition
system is in a form similar to the one in classical X-ray tomography.  By
using this modeling approach, we are able to perform resolution analysis and
sensitivity study with respect to the tomographic reconstruction process.
Subsequently, we can identify key parameters associated with the resolving
capability of the system.  In this paper, we present the tomographic modeling
approach and outline various versions of the image reconstruction  algorithms
In addition, we perform the resolution analysis of the electron density profile
estimation process and illustrate the degradation parameters such as limited
spatial-frequency bandwidth, limited aperture size, accuracy of spectral
estimation due to limited data samples in each  projection, non-uniform
sample spacing, and angular quantization error during the re-indexing







Imaging Problems in High Resolution Radio AstronomyTitle Text
Napier, Peter J.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 693, 24-28 June 1991.
Source Text
Keyword Text
In a synthesis radio telescope, an array of antennas is used to measure the
two-dimensional spatial coherence function of the field radiated by an
astronomical object.  The two dimensional brightness distribution (a "radio
image") of the object is then computed as the Fourier Transform of the
measured spatial coherence function.  The technique of Very Long Baseline
Interferometry (VLBI) uses this synthesis principle to obtain radio images of
astronomical objects with resolutions of a few milli-arcseconds or better.  In
VLBI, the signals received from an astronomical object by antennas
separated by hundreds or thousands of kilometers are recorded on broadband
tape recorders using a hydrogen maser clock as a time standard.  After the
observation, the tapes are brought together and the recorded signals are
correlated to provide the measurement of the spatial coherence function.  The
quality  of VLBI images made in this way are degraded by two problems; the
sparseness of the antenna array results in the spatial coherence function
being significantly under sampled and there are phase errors in the coherence
function measurements caused by atmospheric pathlength variations and
clock instabilities.  In this paper, we review the techniques that radio
astronomers have developed to solve these problems with the goal of
indicating their possible usefulness in other imaging fields where observations
must be made with sparse arrays or through unstable propagation media.
The  problem  of an under sampled spatial coherence function is essentially a
deconvolution problem  in which one wishes to remove from the image the
effects of a point spread function contaminated by the under sampling.  A
subtractive deconvolution procedure known as "CLEAN" and a maximum
entropy deconvolution algorithm have proven effective for this purpose.
Another technique which is now coming into use  is "multi frequency
synthesis" in which the  coherence function is measured at several
frequencies across a band that is a few tens of percent in bandwidth.  This
increases the amount of coherence information available to form the image
but the fact that the image varies somewhat over the observing  band must be
accounted for in the imaging algorithm.  The problem of phase errors has
Abstract Text
been successfully attacked using an algorithm called "self-calibration."  The
basis for this technique is the fact that phase errors due to the clock,
electronics or atmosphere associated with a particular antenna occur
identically in all coherence measurements made using that antenna.  In most
cases, where there is sufficient signal-to-noise ratio, there is enough
information in the coherence measurements to determine the phase errors
and to remove their effects from the image.  (Author's abstract, proceedings,
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The  Microwave Reflectometer Ionization Sensor (MRIS) is being developed by
the NASA Langley Research Center for the purpose of measuring the electron
density profile from the surface of the Aeroassist Flight Experiment (AFE)
spacecraft during a simulated earth atmosphere reentry from geosynchronous
orbit.  In the spring of 1995, the AFE will be deployed from the cargo bay of a
space shuttle in low earth orbit.  A solid rocket motor will accelerate the AFE
to 33,800 feet per second simulating the reentry velocity from
geosynchronous orbit.  The AFE will then perform an aerobraking maneuver,
or aeropass, through the upper atmosphere and return to low earth orbit where
it will be retrieved  by the space shuttle.  During the aeropass, the MRIS will
collect data for terrestrial processing which will determine the spatial and
temporal profile of the reentry plasma electron density.  The MRIS conical
horn antennas will be located in the stagnation region of the AFE just behind
the thermal protection system (TPS) tile above which the flow is predicted to
be laminar.  The TPS is constructed of approximately one inch of fibrous tile
with a dielectric constant of 1.2 covered with approximately 10 mils of
reaction cured glass (RCG).  The RCG has a dielectric constant of 4.8 and
presents a significant interfering target to the MRIS.  For any frequency, as
the electron density increases toward the critical value, the dielectric constant
approaches zero and the plasma becomes reflective.  Four critical electron
densities will be detected by four stepped frequency radars centered at 20,
44, 95, and 140 GHz corresponding to critical electron densities of 4.96x1012,
2.40x1013, 1.12x1014, and 2.43x1014 electrons per cm3 respectively.  Each
radar will be sequenced through 64 steps separated by 64 MHZ for a 4.096
GHz bandwidth.  The returned signals from each frequency step will be
coherently detected and processed by a fast Fourier Transform resulting in a
range resolution of approximately 4 cm and an accuracy of approximately 1
cm.  Electron densities will be detected from 0 to 15 cm above the TPS using
a monostatic mode at 20 GHz, and a bistatic mode at 44, 95, and 140 GHz.
This paper will present the final system design, predicted signal to
Abstract Text
interference and noise ratios, 600 second data acquisition schedule, and
preliminary results from a simulated plasma model.  (Authors' abstract,
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The use of low elevation observations (3 to 10 degrees) with precise delay
measurements (<30 psec) has required improvement in models of the
atmosphere for correction of geodetic VLBI data.  The CfA2.2 mapping
function of Davis et al. (Radio Sci., vol. 20, pp. 1593-1601, 1985) made
significant improvement for observations down to 5 degrees.  The Lanyi
mapping function should give comparable results when used without an
isothermal layer since the two functions agree well for the same surface
meteorological input.  Rawinsonde data from the vicinity of a VLBI site can
provide information about the state of the atmosphere other than at the
surface, and should improve correction for the tropospheric path delay.  For
the eighteen ATD (high precision geodetic VLBI) experiments of 1987-88
temperature and relative humidity profiles from rawinsondes were used at all
stations to calculate both the propagation delays through the neutral
atmosphere and the partial derivatives for estimating a correction to the wet
delay.  Comparison with the same analysis using CfA2.2 shows that, when
an analytic mapping function is used without making allowance for the near-
surface effects, the winter inversion layer at Gilcreek, Alaska introduces an
annual variation in baseline length of 6 mm (due to a vertical variation of about
20 mm).  Observations at Gilcreek were made down to 6 degrees except
where limited by antenna restrictions or the horizon.  (Author's abstract,
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Physical optics, uniform geometric theory of diffraction, and geometrical
optics techniques have been utilized to study the beam scanning performance
of a 100-meter, fully offset, Gregorian antenna, for feeds laterally offset from
the focus.  Gain loss as a function of wavelength and feed displacement has
been tabulated, and the relative contributions of aperture phase errors and
main reflector spillover to the gain loss studied.  At longer wavelengths where
the size of individual apertures in feed arrays require relatively large feed
displacements, increased main reflector spillover, rather than phase errors,
can dominate the gain loss.  The magnitude of the increased spillover for a
given beam deflection is dependent on the reflector geometry.  The results of
these studies will be presented for wavelengths selected between 21 cm and
3 mm.  The main reflector spillover effect and its dependence on reflector
geometry will be discussed.  As examples, conceptual feed arrays for 6 cm
and 7 mm wavelengths will be described.  (The National Radio Astronomy
Observatory is operated by Associated Universities, Inc. under cooperative
agreement with the National Science Foundation.) (Authors' abstract,
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Because of the limitation in the extent to which the capacity of terrestrial
microwave digital radio systems can be increased by increasing the number
of modulation states, manufacturers are again looking at dual polarization
frequency reuse as a possible solution.  It is fairly well recognized that, at
least in temperate climates, multipath depolarization is the major
depolarization phenomenon that must be accounted for in microwave systems
operating below about 12 GHz.  However, efficient design of dual polarization
systems has been handicapped by the lack of widely agreed interpretation of
the main cause of multipath depolarization and the lack of suitable link design
procedures that can be used to ameliorate it and to estimate its magnitude.
In this paper, a new ray theory of multipath depolarization is presented that
appears to explain the available data.  Statistical equations relating the cross-
polarization isolation to the co-polarized fade depth are given for the two most
likely causes of the severe clear-air depolarization observed (see R. L. Olsen,
Radio Sci., vol. 2, pp. 631-647, 1981): (a) defocusing (i.e., beam spreading) of
the direct wave plus ground reflection, and (b) atmospheric multipath with or
without surface reflection.  Sample calculations are given for each
mechanism.  The results suggest that the first mechanism is the dominant
one causing the depolarization on virtually all the links for which data are
available.  They also suggest that atmospheric multipath is the more severe
source of depolarization when it occurs.  Although the theory does not yet
provide a complete prediction technique for individual hops, it does indicate
antenna and link design procedures that can be followed in principle to
minimize the effects of multipath depolarization.  (Author's abstract,
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Because of the limitation in the extent to which the capacity of terrestrial
microwave digital radio systems can be increased by increasing the number
of modulation states, manufacturers are again looking at dual polarization
frequency reuse as a possible solution.  It is fairly well recognized that, at
least in temperate climates, multipath depolarization is the major
depolarization phenomenon that must be accounted for in microwave systems
operating below about 12 GHz.  However, efficient design of dual polarization
systems has been handicapped by the lack of widely agreed interpretation of
the main cause of multipath depolarization and the lack of suitable link design
procedures that can be used to ameliorate it and to estimate its magnitude.
In this paper, a new ray theory of multipath depolarization is presented that
appears to explain the available data.  Statistical equations relating the cross-
polarization isolation to the co-polarized fade depth are given for the two most
likely causes of the severe clear-air depolarization observed (see R. L. Olsen,
Radio Sci., vol. 2, pp. 631-647, 1981): (a) defocusing (i.e., beam spreading) of
the direct wave plus ground reflection, and (b) atmospheric multipath with or
without surface reflection.  Sample calculations are given for each
mechanism.  The results suggest that the first mechanism is the dominant
one causing the depolarization on virtually all the links for which data are
available.  They also suggest that atmospheric multipath is the more severe
source of depolarization when it occurs.  Although the theory does not yet
provide a complete prediction technique for individual hops, it does indicate
antenna and link design procedures that can be followed in principle to
minimize the effects of multipath depolarization.  (Author's abstract,
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For over fifteen years, designers of terrestrial microwave line-of-sight links in
Canada have almost universally used the techniques of Barnett and Vigants
developed in the USA for predicting the deep fading range of the multipath
fading distribution for individual hops.  More recently, on the basis of a fairly
extensive set of measurements, link designers in British Columbia have used
the technique of Morita developed in Japan.  Although the forms of the
empirical equations are very similar,  the "geoclimatic factor" model for Japan
results in the prediction of significantly  less severe fading in the average
worst month than does that for the USA.  However, neither of these
techniques have been satisfactory in accounting for the terrain and climatic
variability actually present on links in Canada.  For the planning and design of
line-of-sight hops in the  VHF/UHF bands, even less satisfactory prediction
approaches have been applied.  The best of these have been again the
Barnett-Vigants technique for the upper UHF band and the curves of
Bullington for both the VHF and the UHF bands.  The Barnett-Vigants
technique, however, was based on data for the SHF band and there has been
no experimental or theoretical justification for its use at UHF.  The Bullington
curves were based on few observational data, with no allowance for
geoclimatic variability.  In the prediction of the shallow fade depth range of the
clear-air fading distribution for the average worst month, there has been no
technique available for any band that allowed for geoclimatic variability.  In this
paper, new methods are presented for predicting the signal fading distribution
due to multipath propagation for the average worst month on VHF/UHF/SHF
terrestrial line-of-sight links in Canada.  One method for the deep fading range
does not require detailed path profile information and is suitable for preliminary
planning or licensing purposes.  A second method which does employ the
path profile is intended for more detailed design purposes.  A third method,
complementary to the other two, is available for predicting the distribution in
the shallow fading range.  All three methods have been presented in step-by-
step form elsewhere (R. Olsen and B.  Segal, submitted to Canadian
Abstract Text
Electrical and Computer Engineering Journal, 1990) for ease of application.
Worldwide versions have been adopted by the CCIR in Report 338-6.  The
current paper focuses on the detailed bases of the Canadian methods,
particularly the estimation of geoclimatic variability through refractivity gradient
statistics and the extension to include the upper VHF and UHF range of the
spectrum.  These methods are the first to employ refractivity gradient
statistics in the predictions and to cover the upper VHF and UHF bands in
addition to the SHF band.  (Authors' abstract, proceedings, English
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Scaling of attenuation in frequency is a technique which system planners
often use if data for a particular frequency are not available but are for another.
 The scaling techniques applied in this context are normally referred to as
long-term frequency scaling.  In open-loop up-link power control, the situation
is different from the above where an estimate of the quasi-instantaneous
attenuation at some frequency is sought which is based on the attenuation
measured at another frequency.  It is well known that the various attenuation
effects show different frequency dependencies and, therefore, they should be
separated at least at higher frequencies where gaseous and cloud
attenuations cannot be neglected.  Turbulent scattering in the atmosphere is
another effect which is often ignored.  It manifests itself as fluctuations
superimposed on the signal.  Although the mean scintillation amplitude is
zero, its excursions from the mean may significantly deteriorate
instantaneous frequency scaling.  Power density spectra of beacon signals
for various propagation conditions reveal three distinct signal frequency
ranges.  The first one extending from zero to about 0.03 Hz, the second from
0.03 to roughly 0.1 Hz depending on wind velocity and the third one above this
frequency. The energy density in the second and third part of the spectrum is
mainly due to scatter while the slowly varying phenomena such as gaseous,
cloud and rain attenuation give rise to the spectral power density below about
0.03 Hz.  Since scintillations are not well correlated on the up and down path
of a satellite link and in order to not wrongly scale their amplitudes, it is
necessary to remove the fast fluctuations by low-pass filtering of the signal.
The attenuation derived from the filtered signal can then be scaled
conventionally while scintillations can be described only in statistical terms.
By way of example, this contribution shows the effect of various software
filters.  It appears from our analysis that averaging of the signal over about 30
s greatly reduces the effect of scintillations on frequency scaling while
retaining the basic properties of the other effects.  One of the interesting
observations is that a hysteresis is found when moving from low to high
attenuation and back again.  This has some significant bearing on
Abstract Text
instantaneous scaling and deserves further investigations.  (Authors' abstract,
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Oya (Phys. Fluids, vol. 14, p. 2487, 1971) interpreted the sequence of diffuse
plasma resonances Dn in terms of a wave-particle nonlinear interaction in a
weakly turbulent plasma.  He suggested the frequency relation fDn = fQn+2 - 2fH
for n = 1,2,3 and 4, where Qn are the Bernstein modes and fH is the electron
Gyrofrequency.  Recently, using Antarctic rocket observations in the  auroral
ionosphere, Morioka et al. (J. Geomag. Geoelectr., vol. 40, p. 923, 1988)
extended this relation to the case of n = O, i.e., fDo = fQ2 - 2fH.  We have
analyzed their passive rocket data and concluded that the above formula does
not agree with their observations.  In our presentation we will discuss an
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In this paper, boundary value problems have been formulated and solved for a
spherical dielectric antenna excited by a cylindrical waveguide operating in TE
sub 11 mode.  It is shown that for such a case, infinite number of hybrid
modes are evicted over the surface of the sphere but only a few are of
importance.  The calculated and measured source field results over a sphere
at X-band are also presented.  (Authors' abstract, proceedings, English
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The proposed active surface system for use with the Green Bank telescope
will be presented.  The proposed system uses a metrology system to both
measure the surface and to refer the measured surface to fixed points on the
ground.  In this way, the surface may be set to a high precision and precision
pointing information obtained.  Results obtained with a prototype metrology
system that has both the required speed and precision will be  presented.
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Isotropic chiral materials belong to the class of bi-isotropic media, and are
characterized by the set of constitutive relations D = εcE + i cB and H = B/µc
+ i cE where exp(-iωt) is considered.  Such materials are circular birefringent
and thus exhibit two unequal characteristic wavenumbers for right- and left-
circularly polarized eigenmodes, respectively.  For the isotropic chiral
materials these wavenumbers are independent off the  direction  of
propagation.   These materials have recently attracted attention due to their
potential applications to novel designs of microwave and millimeter-wave
devices and components.  Among these applications, one can mention the
use of chiral materials in the design of printed-circuit antennas.  This idea was
first introduced in 1988 and the name Chirostrip antenna was given to this
class of radiators (N. Engheta, Proc. 1988 IEEE, AP-S/URSI, Syracuse, New
York).  These antennas consist of conventional micro strip antennas for which
chiral materials are used as their substrates and/or superstrates.  Several
canonical problems related to Chirostrip antennas have been studied and
reported in the literature.  For instance, it has been shown that for the two
dimensional Chirostrip antennas, chiral substrates can, under certain
circumstances, provide reduction in surface wave power and enhancement in
radiation efficiency (N. Engheta and P. Pelet, Electronics Letters, vol. 27, no.
5-7, 1991).  We have also studied and analyzed radiation characteristics of
planar and  conformal arrays of  Chirostrip antennas, and  have put in
evidence the role of chirality of substrates in such Chirostrip arrays (N.
Engheta and P. Pelet, Proc. 1991 PIERS, Boston, MA).  In this talk, we
address a more practical case of a center-fed finite-length Chirostrip antennas
as shown.  In this problem, we first review the dyadic Green's function of a
printed source in a grounded chiral substrate, then find the current distribution
on this antenna using the standard numerical technique.  Finally, from a
knowledge of the current distribution, all the relevant quantities such as
radiation patterns, input impedance, surface-wave power, efficiency, and
bandwidth of this antenna are determined.  The  role of chirality of the
substrate on these parameters is emphasized and physical insights and
Abstract Text
interpretation of these results are given.  Applications of these results to the
novel design of conformal antennas in airborne platforms, radar, and
communications are also addressed.  (Authors' abstract, proceedings,
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A common thread in much of the medical imaging that has developed over the
past 20 years has been the Fourier transform.  It was Richard Bates' interest
in radio-interferometry, as well as his fascination with problems of medical
imaging that prompted an initial interest in applying Fourier techniques to
medical imaging in general and to Computed Tomography in particular.  This
resulted 20 years ago in one of the earliest technical papers advocating
Fourier techniques for reconstructing cross-sections from radiographic
projections (Bates and Peters, NZ J Science, vol. 14, pp. 883-896, 1971).
Since those early days, medical imaging has exploded into a multi-billion
dollar industry.  The CT scanner has become the workhorse imaging modality
in the radiology department, while its ore recent relative, the MR scanner, is
rapidly gaining ground as a technique of even greater importance.  With the
enormous amount of data being generated by these imaging devices, (e.g. 25
MB for an MRI study) at a quality unforeseen at the time of the early
experiments, 3D techniques were soon applied to the visualization of  these
images.  This presentation chronicles the development of some of these
techniques, from the late 1960s when the author was a graduate student of
Professor Bates, to the present time where 3D imaging is used routinely in
radiology and surgery.  Some of the earliest CT work performed in Bates'
laboratory, which at that time was still primarily concerned with problems in
electromagnetics and radio astronomy, is discussed.  At that time, the
excitement that we felt on producing our first reconstructions was not even
shared with any particular enthusiasm by our medical colleagues! The CT
age, along with the ready availability of computers capable of handling the
enormous computational task of reconstructing images, heralded the arrival of
the age of electronic imaging in medicine.  The author continues to be a part
of this revolution, having been involved in the early experience with MRI in
Canada, and presently with the clinical application of these modalities,
including 3D imaging, in a neurological environment.  (Author's abstract,
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Examination of the leader discharge modeling a lightning is of interest from
the practical aspects; in particular, the lightning radiation may be used for
investigation of  ionosphere and earth resources.  In the present, a series of
experimental dependence between the different parameters of the leader
discharge in the laboratory are known.  However, the extrapolation of these
dependence on the case of lightning is not always justified.  In this paper, the
theoretical dependence between the different parameters of leader are
obtained.  It is shown that the set of equations describing the leader process
to the nonlinear evolution equation may be reduced.  Analytical relations
between the radius of the leader head and the streamer zone length are
obtained.  It is shown that the ratio of these values in the stability regime is
preserved.  The physical mechanism of the instability leading to the formation
of the streamer zone is  supposed.  The instability has the wave nature and is
caused by the self-influence effects  of the space charge.  The nonlinearity of
the system caused by the space charge influence leads also to the chance
character of the leader propagation direction and branching of lightning
channel.  Using a stability condition of  the leader propagation a dependence
of the current across the leader head on the velocity of moving is obtained.
The dependence of the streamer zone length on the gap length is obtained.  It
is shown that the streamer zone length is saturated with the increasing of  the
gap length.  A correlation between the duration of the return stroke current
and  the streamer zone length is shown.  A physical mechanism of the
stepped propagation of lightning is  proposed.  (Authors' abstract,
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the system caused by the space charge influence leads also to the chance
character of the leader propagation direction and branching of lightning
channel.  Using a stability condition of  the leader propagation a dependence
of the current across the leader head on the velocity of moving is obtained.
The dependence of the streamer zone length on the gap length is obtained.  It
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gap length.  A correlation between the duration of the return stroke current
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stepped propagation of lightning is  proposed.  (Authors' abstract,
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It is known that the effective method for the analysis of propagation of HF
radiation in the waveguide Earth-Ionosphere turn out to be the expansion of
field in the Gaussian beams.  However, the Gaussian beams are optimal only
in the waveguides with the  symmetric distribution of conductivity.  But, the
waveguide Earth-Ionosphere has the asymmetric distribution of conductivity.
In this  paper, the analytical solutions of the wave equation localized around
the rays trajectories propagating in the waveguide Earth-Ionosphere with
asymmetric distribution of conductivity are found.  It is shown that such
solutions of the wave equation are the coherent states which are well known
in quantum mechanics.  Coherent states have minimal possible width and
diffractional angle divergence.  These states allow the notion of width of
geometrical ray naturally to be introduced and the connection between the
wave description and geometrical optics clearly to be observed.  Analytical
expressions for the width of a ray in the dependence on the longitudinal
coordinate also are obtained.  It is shown that the different values of
divergences at any  distance in the dependence on the initial conditions of the
 source (angle of slope, height over the Earth surface) and a width of the
beam may be obtained.  Such approach proves to be effective also for the
calculations of more complicated fields by the summing up method.  The
method may be easily transferred on the case of longitudinal inhomogeneous
waveguide.  Note that the coherent states are the generating functions for the
modes of the waveguide.  The quantum mechanical methods for the
calculation of energy transformation between the modes caused by the day-
night height asymmetry are used.  It is shown that the knowledge of
experimentally obtained intensities of two first modes makes it possible to
determine the displacement parameters between the day and night
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Modern missile systems often carry radar cross section (RCS)  performance
specifications in addition to traditional component (e.g., seeker and radome)
requirements.  The specific interaction of the radome and seeker antenna
has been modeled in this work to predict radome/antenna combination RCS.
The goal here is to determine those regions of gimbal  space where the
radome affect seeker antenna RCS and to quantify those effects.  A physical
optics equivalent current scattering model includes the primary reflected ray
species.  One species is received through the radome, reflected from seeker
antenna, and retransmitted through the radome to its outer surface.  The other
species is reflected from the  radome wall only.  Both ray bundle fields (GTD
approximation) are locally traced to the radome outer surface for each radome
 sub-area, or pixel, via infinite planar slab transmission coefficients.  The ray
fields are next superimposed and equivalent magnetic and electric surface
currents formed using Love's Equivalence, in keeping with the physical optics
scattering approach.  These currents are then integrated over the outer
surface contour to obtain the radome/antenna combination scattered field
from which RCS is calculated in the standard far field limit.  Model
comparison with test cases for which rigorous solutions exist are presented.
For example, a perfect electric conductor antenna inside an "air" radome
yields typical flat plate bistatic cross sections of the Bessel function form.
Tip and base attachment ring diffraction effects may be included using a
moment method software subroutine.  Phased array seeker antenna model
reflection analysis is also available for future applications.  Comparisons with
antenna/radome RCS measurements is discussed.  (Authors' abstract,
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Top-Band (160 m) direction finding is approaching its 70th anniversary in the
UK.  The equipment  is still regarded by many as very highly specialized, but
the main requirements are only a directional  antenna (ferrite rod or frame) and
a screened case for the works of the set.  In the early years of DF,  all the
receivers were battery value sets.  These progressed to discrete component
transistor sets, but  with the advance in technology most of the best receivers
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This paper describes research in adaptive decentralized routing algorithms for
frequency-hopping spread spectrum radio networks.  Until recently, routing
algorithms adopted for  this type of networks have been simple extensions of
well known and tested algorithms such as the one used in the ARPA
network.  These algorithms do not, however, take into account the special
nature of radio networks.  The networks studied in this paper are multihop
systems where a radio cannot transmit directly to all of the other radios in the
network, long messages are broken down into shorter "packets" of limited
length and these packages are routed (switched) through the network over
one or more links (hops) to their destination.  The network topology is
dynamic, i.e., the radio nodes are mobile, and the communication protocols
designed must provide reliable and survivable communication links.
Frequency-hopping (FH) spread spectrum provides multiple-access
capabilities and anti-jam communications.  All of these features should be
taken into consideration when designing the routing algorithms. To help in the
design and analysis of the algorithms a detailed simulation model has been
developed.  FH signal capture characteristics, dynamic topology, node and
link failure, etc., have been implemented.  Several adaptive routing strategies
are investigated for different conditions such as variable packet length, and
variable rate of topology change.  Simulation results shows that the amount,
type and frequency of information exchanged by the nodes to update their
topology related databases (distance tables, routing table, etc.) is very
critical.  Careful design of the nature of this information plus adaptive
strategies are of paramount importance for keeping the protocol and
transmission overhead within practical values.  As a conclusion the paper
offerers guidelines for the design of efficient routing protocols taking into
account  packet radio network characteristics.  (Author's abstract,
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Bit synchronization is traditionally accomplished using analog
implementations of well known systems such as the Data-Transition Tracking
Loop (DTTL), the Early-Late Gate Loop (ELGL) and nonlinear synchronizers.
All-digital implementations of these and other similar systems can take
advantage of processing speeds and memory densities available with current
technology.  Unlike analog implementations, the digital loops do not have to
be causal, i.e., only past and present data are used to estimate the bit
timing.  It is then reasonable to expect an improved estimation by using a
noncausal system.  All-digital implementations of bit synchronizers such as
the DTTL are proposed and investigated in this work.  Both,  statistical
analysis and computer simulation methods are used to obtain loop
characteristics such as bit error rate and bit slippage.  The method  of
analysis is reduction of  the loops to Markov chain models.  The analytical
results are in very close agreement with computer simulation results which
are used to validate the method of analysis.  All-digital implementations of the
DTTL and a zero-crossing bit synchronization loop are studied in detail.  The
use of sequential filters for improved loop performance is also proposed and
investigated.  Finally, tree search algorithms, in particular the (M.L.) algorithm
(J.B. Anderson and  S. Mohan, IEEE Trans. Commun., vol. 32, February
1984), are proposed as a way to take further advantage of the digital nature of
the systems and increase the performance.  This implementation can be
useful in situations in which the bit duration of the received signal is varying.
This variation can take place when relative motion exists between the receiver
and the transmitter.  In these situations, such as in deep space
communications, Doppler components are superimposed on the fundamental
frequency of the carrier and on the baseband  process.  For these systems,
conventional tracking and synchronization loops will not work efficiently and
tree search algorithms offer a viable alternative.  Numerical results give
evidence of this improved performance.  (Authors' abstract, proceedings,
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With the ever increasing use of the radio spectrum, it is becoming more
important to understand the radio noise environment.  This is especially so for
incidental and non-intentional radiation from FCC Part 15 devices.  Increasing
numbers of consumer products are using RF and digital techniques and are
potential sources of RFI, especially to passive radio services.  Monitoring RF
emissions has generally been an expensive research-type task requiring
sophisticated equipment and personnel.  However, advances in the
technology of communications receivers and personal computers now make it
 possible to build and operate RF monitors at a fraction of the cost of previous
systems.  At frequencies above 2 GHz, where lower noise receiver systems
are required, room temperature HEMT systems remain a challenge and
depend upon sky coverage (e.g., horizon vs. whole sky) and degree of desired
accuracy in gain calibration.  A proposed RF monitoring radiometer system
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The technique of millimeter-wave interferometry presents requirements in
frequency bandwidth which cannot be met with high frequency digital circuits,
or state of the art acousto-optic devices.  Therefore, the development of an
optical correlator with a bandwidth limited by that of an optical detector has
been undertaken.  A diagram shows the arrangement of components in the
correlator.  The first process involved in this correlator is the conversion of the
signal voltage amplitudes Vox(t) and Voy(t) produced from two radio
telescopes to a modulation of laser beam intensity.  This conversion is
achieved through two LinbO3 integrated optic Mach-Zehnder interferometers
with electrodes arranged in a push-pull configuration.  Hence there are
produced two coherent laser beams with intensities proportional to Eo2[1 +
x(t)] at 1, and Eo2[1 + y(t)] at 2.  Through destructive interference via two Mach-
Zehnder interferometers each incorporating an intensity modulated signal in
one arm, the amplitudes exiting these two interferometers become Eox(t)/2 at
3, and Eoy(t)/2 at 4, for x(t), y(t) <<<<<<<<< 1.  The subsequent constructive
and destructive interference of these two coherent beams produces intensities
at the detectors proportional to Eo2[x(t) - y(t)]2.  Voltage outputs from the
detectors are then subtracted to produce the signal voltage proportional to
4x(t)y(t).   The device is being developed as a prototype for a completely
integrated optic device.  The  authors are grateful to Prof. T. Nakamura of Gifu
University for his suggestions.  We also want to thank Profs. P. Kronberg and
E. Seaquist of the Department of Astronomy, University of Toronto.  (Authors'
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An experimental campaign to obtain tomographic images of ionospheric
electron density is described.  Simultaneous observations o transmissions
from NNSS satellites were made a four stations covering an 8-degree range in
latitude in the vicinity of the trough region.  Measurements of ionospheric total
electron content were made by means of  the differential carrier phase method
for some 25 satellite passes over a two-day period.  A tomographic
reconstruction algorithm has been used to obtain two-dimensional images of
electron density as a function of latitude and height.  The development of the
ionosphere during the period of campaign is discussed to illustrate the
potential of ionospheric tomography.  (Authors' abstract, proceedings, English
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The conducting properties of different media depend upon the primary
constants of the media and frequency of operation.  As a wave propagates in
a particular medium, it is attenuated and hence it can travel only a certain
distance before the wave amplitude reduces to an acceptable level.  For the
design of a communication system to be used in ships and submarines, the
information on the variation of exact penetration of the waves in different
waters is essential.  To provide this vital data, computations are carried out
from the derived exact formulae, for the evaluation of the variation of the
distance of propagation with frequency for sea and fresh water and results are
presented.  From the data presented, it is found that there is a major
difference between the results of two media.  As a natural consequence, the
design of a required communication system needs to be altered for each
media.  The results presented in this paper are very accurate, and are
extremely useful for the selection of exact operating frequency.  (Authors'
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This paper presents an analysis of the radiation characteristics of a loop
antenna which is mounted on an infinitely long dielectric circular rod.  Such a
structure presents an interesting model for certain classes of antenna.  The
analysis is based upon a rigorous approach, employing Debye potential
functions, which formulates expressions for electromagnetic field components
resulting from the current distribution on the antenna.  The antenna is
positioned on the air-dielectric interface with its current exhibiting an f(φ)δ(z)
dependance at p = a.  The antenna is excited with a voltage source.  As
reported earlier, a modal parameter approach has been employed to calculate
the input impedance and current distribution on the antenna under a variety of
conditions.  These results, along with a steepest descent approximation to
the exact expressions obtained from the initial formulation are employed to
calculate the radiation characteristics of the structure.  Selected numerical
results are presented for antenna parameter Ω and rod dielectric constant εr.
The results indicate that the dielectric constant of the rod will have significant
impact upon the radiation characteristics of the antenna itself.  The results
are verified by comparing the special case εr = 1 to other results found in the
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NASA's Crustal Dynamics Project (CDP) routinely conducts 24-hour geodetic
VLBI measurement sessions to determine the relative positions of stations
separated by nearly arbitrary distances.  The estimated accuracies of these
determinations are roughly 20 mm for the local vertical and a few mm for the
local horizontal components.   For the highest quality fixed-station networks,
measurement accuracies may be better by a factor of about two.  A
comparison of global VLBI station coordinates with an independent
determination using satellite laser ranging (SLR) shows weighted RMS
differences of 15-22 mm per component, after allowing for adjustments of
offsets in origin, orientation, and scale.  Much of the residual difference in
geocentric coordinates may be due to errors in the local ties required to
compared the separated VLBI and SLR reference points.  Repeated VLBI
measurements over a few-year period permit tectonic motions to be directly
observed at a significant level.  Using the full span of Mark III VLBI data,
horizontal velocities are estimated with typical formal uncertainties of 1 mm/yr
or better.  This compares with inter-site tectonic velocities of several tens of
mm/yr in some cases, especially for baselines crossing plate boundaries.
The CDP has organized a variety of networks which are remeasured
periodically to monitor crustal motions of three general types: large-scale
motions of tectonic plates relative to one another, internal stability of
nominally rigid plates, and deformation near plate margins associated with
plate interactions.  VLBI results to date, which measure contemporary
tectonic rates, generally confirm the large-scale plate motions inferred from
geological data, which average rates over the past million years.  Thus, the
implication is that the relative motions between stable plate interiors are
smooth rather than jerky.  The combination of about 10 years of VLBI data
with conventional million-year geologic rates is being used to refine global
tectonic models.  Tectonic motions near plate boundaries can be complex.
For example, VLBI results from California show that Pacific/North American
plate interaction causes a broad zone of deformation extending at least 200
Abstract Text
km inland from the San Andreas fault.  In Alaska, where the Pacific plate is
being subducted beneath the North American plate, a broad zone of
compression is observed along the southern coast.  In addition, two instances
of episodic motion, associated with earthquake events in California (Loma
Prieta in 1989) and in Alaska (two large quakes in the Gulf of Alaska in 1987-
88), have been detected using VLBI.  The world-wide grid of geodetic VLBI
stations forms a network of fiducial reference points for denser regional
measurements using GPS, GLONASS, and potentially Geobeacons.  A
prime goal of current research activity is the improvement of VLBI vertical
accuracy.  The aim is to support determinations of vertical crustal motions
(such as those expected due to post-glacial rebound) and to monitor changes
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Recent discussions of ionospheric tomography have purposed using total
electron content measurements to compute vertical slice images of
ionospheric electron density.  Limitations in receiver location, spacing and
number (defined as the measurement geometry) cause the total electron
content data to be incomplete.  Using the projection slice theorem, the
measurement geometry has been mapped to the two dimensional Fourier
domain, showing where in the spatial frequency domain information is
missing.  Common ionospheric features have also been transformed to the
two dimensional Fourier domain, and plotted against the missing regions,
showing the relationship between missing information and the measurement
geometry.  Transform reconstructions using only measured data have been
computed numerically, showing the impact of the Nonideal geometry and
yielding information about the minimum geometry required to resolve
particular features.  Methods to improve the results by obtaining
mathematically consistent and  physically reasonable extensions to the data
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Virginia Tech has designed and constructed a data acquisition system (DAS)
for use during experiments with the Olympus satellite.  The DAS collects
propagation, environmental and status information and automatically controls
periodic calibrations.  Data collection has been continuous since the DAS
was brought  online August 7, 1990.  Olympus is a European Space Agency
three-axis stabilized experimental satellite.  Of the four payloads carried  by
Olympus, the 12/20/30 GHz propagation package aids research in the higher
frequency ranges.  The three beacons provided by the propagation package
have the property of being coherent by virtue of a common frequency source.
This coherency is extremely valuable for researching the 20 GHz and 30 GHz
frequency bands during periods  of  heavy rain.  Virginia Tech is presently
collecting propagation data from collocated 12 GHz, 20 GHz and 30 GHz
terminals and a 20 GHz diversity terminal located 50m from the others.
Associated with each terminal is a beacon receiver and a total power
radiometer.  Weather conditions are monitored by recording outside air
temperature, barometric pressure, wind speed, wind direction and humidity.
Additionally, digital signals such as rain gauge trips and PLO lock alarms are
collected.  The DAS consists of two units: a rack mounted portion and an
IBM PS/2 Model 60.  The interface between these units is a parallel data link
connected to a custom interface card located in the PS/2.  Information
transferred over this link is packetized and the accuracy of the data is verified
through the use of checksums.  Data collection  is initiated by starting a
background task on the PS/2.  This task first sends the current time and date
to the DAS and then saves data records received from the DAS on the PS/2's
hard disk.  Timestamps integral to each record allow the background task to
store the collected data in one-hour long files.  Once a day, the accumulated
data is archived to tape without the need to interrupt data collection.  The
standalone portion of the DAS is an Intel 80286 based microprocessor which
utilizes an STDBUS form factor interface bus.  The control microprocessor,
bus interface circuitry and interface to the PS/2 occupies two cards.
Abstract Text
Additional cards include:  two I and Q detectors, digital input, digital output,
analog input and radiometer interface.  The I and Q detectors are dual channel
80286 based units which accept at 10 KHz IF signal and a 40 KHz sample
clock from the beacon receivers.  The 10 KHz signal is detected and lowpass
filtered to 3 Hz.  Sample points for obtaining in-phase and  quadrature
samples are derived from the sample clock.  One thousand I/Q pairs are
sampled each second and every 0.1 second an 1116 point FIR filter is applied
to the most recent data.  The resulting output is the  observed beacon signal
strength in a 3 Hz window.  The digital input card interfaces to rain gauges,
alarms, and various status signals.  The digital output card allows automated
calibration by controlling noise diodes, waveguide switches and step
attenuators.  Temperature controlled RF cabinets, outside temperature,
barometric pressure, humidity, wind speed and wind direction are measured
via the analog input card.  Finally, the radiometer input card counts the
number of pulses output by each radiometer's voltage to frequency converter
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Virginia Tech has designed and constructed a data acquisition system (DAS)
for use during experiments with the Olympus satellite.  The DAS collects
propagation, environmental and status information and automatically controls
periodic calibrations.  Data collection has been continuous since the DAS
was brought  online August 7, 1990.  Olympus is a European Space Agency
three-axis stabilized experimental satellite.  Of the four payloads carried  by
Olympus, the 12/20/30 GHz propagation package aids research in the higher
frequency ranges.  The three beacons provided by the propagation package
have the property of being coherent by virtue of a common frequency source.
This coherency is extremely valuable for researching the 20 GHz and 30 GHz
frequency bands during periods  of  heavy rain.  Virginia Tech is presently
collecting propagation data from collocated 12 GHz, 20 GHz and 30 GHz
terminals and a 20 GHz diversity terminal located 50m from the others.
Associated with each terminal is a beacon receiver and a total power
radiometer.  Weather conditions are monitored by recording outside air
temperature, barometric pressure, wind speed, wind direction and humidity.
Additionally, digital signals such as rain gauge trips and PLO lock alarms are
collected.  The DAS consists of two units: a rack mounted portion and an
IBM PS/2 Model 60.  The interface between these units is a parallel data link
connected to a custom interface card located in the PS/2.  Information
transferred over this link is packetized and the accuracy of the data is verified
through the use of checksums.  Data collection  is initiated by starting a
background task on the PS/2.  This task first sends the current time and date
to the DAS and then saves data records received from the DAS on the PS/2's
hard disk.  Timestamps integral to each record allow the background task to
store the collected data in one-hour long files.  Once a day, the accumulated
data is archived to tape without the need to interrupt data collection.  The
standalone portion of the DAS is an Intel 80286 based microprocessor which
utilizes an STDBUS form factor interface bus.  The control microprocessor,
bus interface circuitry and interface to the PS/2 occupies two cards.
Abstract Text
Additional cards include:  two I and Q detectors, digital input, digital output,
analog input and radiometer interface.  The I and Q detectors are dual channel
80286 based units which accept at 10 KHz IF signal and a 40 KHz sample
clock from the beacon receivers.  The 10 KHz signal is detected and lowpass
filtered to 3 Hz.  Sample points for obtaining in-phase and  quadrature
samples are derived from the sample clock.  One thousand I/Q pairs are
sampled each second and every 0.1 second an 1116 point FIR filter is applied
to the most recent data.  The resulting output is the  observed beacon signal
strength in a 3 Hz window.  The digital input card interfaces to rain gauges,
alarms, and various status signals.  The digital output card allows automated
calibration by controlling noise diodes, waveguide switches and step
attenuators.  Temperature controlled RF cabinets, outside temperature,
barometric pressure, humidity, wind speed and wind direction are measured
via the analog input card.  Finally, the radiometer input card counts the
number of pulses output by each radiometer's voltage to frequency converter
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Linear analysis and characterization of third order Phase Locked Loops have
been presented in a previous meeting (Riera and Mercader, URSI Nat. Meet.,
Boulder, Colorado, 1990).  Its performance is better than  the second order
one in several  aspects, including its well-known ability  to track a frequency
ramp, and both are very similar in other aspects.  It seems that the only trade-
off is the increased complexity of third order design to guarantee stability.
Rules for achieving unconditional stability were presented.  In this paper, we
present the results of a research about the nonlinear aspects of their
performance.  Third order loops are classified according to their linear
characterization and parameters, and nonlinear analysis is then carried out to
investigate its performance out of the linear range.   Comparison with the well-
known  second order loop is always presented.   Pull-in Time and Range have
been described (Russo and Verrazzani, IEEE Trans., AES-12, pp. 213-218,
March 1976), for Third Order Type III loops.  Richman quasi stationary
approach was used.  We present an extension of this method to obtain
results for third order type I and type II loops.  The application of third order
loops for synchronization purposes in mobile systems was suggested in the
first mentioned reference.  The loop performance in the presence of co-
channel interference must be considered.  We present some results about its
performance with CW interferences, comparing with the performance of
second order loops with equal bandwidth.  Empirical phase distribution
functions in the presence of noise are presented and related to the exact
results of first order loops.  The theoretical analysis of this problem requires
the solution of a three-dimension vectorial nonlinear and nonhomogeneous
differential equation.  Approximation of the empirical results with the ones of
first order loops is possible, and more practical for design purposes.  The
performance of third order loops is understood better with the results
presented in  this paper.  A more general approach has been preferred, even if
it implies that each point cannot be considered in depth.  Overall performance
and useful design keys have been considered more important.  (Authors'
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The very long baseline array (VLBA), the world's first large-scale dedicated
VLBI facility, is currently under construction by the NRAO and is expected to
become fully operational in 1993.  Its capabilities will be outlined and the
current  status of the construction project reviewed.  Although the VLBA has
been designed principally to support a broad range of ground-based VLBI
research, it is anticipated that the array will be an essential complement to
the orbiting interferometer elements  in many space-VLBI observations.
Thus, aspects of the VLBA design and implementation of special relevance to
space VLBI will be discussed.  These include the array configuration and
frequency coverage, and the channelization, sampling, and wideband
recording subsystems.  Elements of the VLBA correlator such as wavefront
model computation, integration of the cross-spectral visibility, and real-time
control will be emphasized.  (Author's abstract, proceedings, English
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The objective of this research is to determine the credibility of piezoelectric
and related methods of geophysical exploration.  Soviet publications and
patents have reported that some geophysically important targets produce
electromagnetic signals through conversion of seismic to electromagnetic
energy, one mechanism apparently being piezoelectricity.  There are further
claims that such converted signals provide information about the distance to
the target (from the delay of the arrival), about the thickness of the target
(from the duration of the arrival) and about the mineralogy of the target (from
the spectra of some of the higher frequency responses).  Such achievements
would be of very great importance to geophysical exploration.  We became
interested in carrying out an experiment at Humboldt, Australia, when  our
laboratory measurements showed quartz samples with piezoelectric
coefficients three to four times as large as any we had observed at Canadian
sites (we have since found Canadian veins comparably active).  R. D. Russell
and A. S.  Barker, Jr. (Geophysical Prospecting, vol. 39, pp. 105-118, 1991)
had predicted that the electrical response is expected to be proportional to
the product of the piezoelectric coefficient and  the electrical resistivity of the
surrounding material.  The experiment took place in April 1990.  The acoustic
source used was a jackhammer driven by compressed air from a remote
diesel compressor.  Triggering and stacking software were accomplished,
with a PC-based acquisition system obtained from RC Electronics of Santa
Barbara, California, to stack as many as 3000 arrivals.  For detection of the
electromagnetic responses we used long wire antennas similar to those
described by W. X. Wu and D. V. Thiel (IEEE Trans.  Geophysics and
Remote Sensing, vol. 27, pp. 24-27, 1989).  Although some of the advantages
of these have been strongly disputed by J. R. Wait (ibid, vol. 27, p. 789,
1989), it does seem reasonable that seismically-induced noise at the
electrodes should be reduced by eliminating the electrodes.  The signal from
the long wire antenna was applied to an appropriate charge amplifier.  As
configured, the arrangement recorded the weighted mean of the electric
Abstract Text
potential variations in the ground beneath the antennas.  Our measurements
successfully reproduced earlier positive results of Alan Boyle of CRA, Pty.
Furthermore, they demonstrated simultaneity of arrival at four long-wire
antennas and progressive delays as the source was moved away from the
target.  Responses were obtained at distances up to 20 meters from the
target, and apparently could have been recorded at still greater distances.
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the long wire antenna was applied to an appropriate charge amplifier.  As
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potential variations in the ground beneath the antennas.  Our measurements
successfully reproduced earlier positive results of Alan Boyle of CRA, Pty.
Furthermore, they demonstrated simultaneity of arrival at four long-wire
antennas and progressive delays as the source was moved away from the
target.  Responses were obtained at distances up to 20 meters from the
target, and apparently could have been recorded at still greater distances.
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The deformation of the horizontal radiation patterns of TV transmitting
antennas due to a think dielectric radome is analyzed by soling the problem
using two different and simple moment solutions.  In the first method, an
exact equivalent problem is obtained by using the surface equivalence
principle.  Here, the radome is replaced by a set of equivalent surface electric
and magnetic currents residing on the inner and the outer surfaces of the
radome.  The antennas and the other perfectly conducting supports are
replaced by electric surface currents.  The boundary condition on the
tangential component of the electric field yields a set of coupled integral
equations  for the surface currents.  These are solved approximately by using
method of moments with pulse expansion and testing schemes.  In the
second method, the radome is approximated by an impedance sheet and
again the resulting integral equations are solved using the method of
moments.  Results obtained by both approaches are in excellent agreement.
A figure is presented showing the radiation pattern with and without the
radome.  The cross section of the structure is shown.  The frequency is 600
MHz and the length of the structure is more than ten wavelengths.  Hence the
problem was treated as a 2-D problem with TE excitation.  The effect of all
radial modes and the edge diffraction are automatically included in the
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In the past few years, interest in the polarimetric aspects of radar target
behavior appears to have revived to a considerable extent.  Since most targets
can be fully characterized by their scattering matrices and no scattering
matrix is complete without polarization dependence included, polarimetry is,
indeed, becoming extremely important.  Two types of scattering matrices
exist: (1) complex voltage scattering  matrix (VSM) and (2) real power
scattering matrix (PSM).  From the PSM, power spectra, consisting of the
polarization signatures (PS) as well as the dispersive polarization signatures
(DPS) can be found.  The PS and the DPS are themselves of three basis
types: (1) co-polarized, i.e., when the receiver is polarized in identical fashion
to the transmitter; (2) cross-polarized, i.e., when the receiver is polarized
perpendicular to the transmitter; (3) random-polarized, i.e., when the receiver
polarization can be varied so as to capture the maximum amount of power
reflected by the target.  Power scattering matrices are extremely useful in
modelling partially polarized electromagnetic waves.  However, the problem is
that information on the phase is lost as the coefficients of the PSM are all
real.  Thus, from the point of view of relative phase spectra, it is the VSM that
is required.  But the most important role that the VSM could play is in the
study of the depolarization produced by an object.  This phenomenon is
supposedly a function of the parameters S11, S12 and S22.  Further, the
material of which each target is made may influence the polarization.  The
present work is therefore aimed at formulating a back scattering model that
would include not only depolarization characteristics but also the nature (i.e.,
the permittivity and/or permeability) of the various objects under consideration.
  Numerical and experimental results will be reported using different angle of
observations of the targets.  They will be compared with those obtained
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The bistatic radar cross sections (RCS) of a number of linear antennas are
numerically calculated using the Numerical Electromagnetics Code (NEC)
which is based on the moment method (G. J. Burke and A. J. Poggio,
"Numerical Electromagnetics Code (NEC)-Method of Moments," Parts I and
III, Tech. Document 116, Naval Ocean Syst. Cen., revised Jan. 1980, CA).
Also similar calculations will be performed using the recent AWAS  package
(A. R. Djordjevic et. al., "Analysis  of Wire Antennas and Scatterers" Artech
House, Boston 1990).  Comparison with available experimental and
theoretical data will be performed to establish the validity of both NEC and
AWAS packages.  (Author's abstract, proceedings, English
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The two most promising theories to explain the formation of the mid-latitude F-
layer trough are the so called "stagnation" and "enhanced recombination"
theories.  The stagnation theory takes into account the competing effects of
the rotation of the earth and the auroral electric field induced by convection
(Kundsen et al., J. Geophys. Res., vol. 82, pp. 4784-4792, 1977).  Electric
field induced plasma drifts enhance the recombination rates (Schunk et al., J.
Geophys. Res, vol. 80, pp. 3121-3130, 1975).  Hence it becomes extremely
important to measure the convection pattern in and around the trough region
in order to determine which process is dominating in the formation of troughs.
In this paper, a network of Digisonde 256 stations are used to access the
characteristics of the mid-latitude trough.  Since the Digisonde provides
ionospheric parameters (such as foF2 and hmF2) and measures the drift
velocities, it offers the unique opportunity to observe the relation between
convection patterns and the trough development from different stations.
Observations from Goose Bay (53N, 299E), Argentia (47N, 306E), and
Millstone Hill (42N, 288E) will be discussed.  It will be shown that the onset of
a trough is generally associated with an increase n the convection motion,
which tends to occur quite rapidly.  These motions will be discussed in terms
of trough formation theories.  The study also outlines the quiet day diurnal
variations of the ionospheric behavior, and makes comparisons  with days
when Kp is high and troughs are observed over the stations.  (Authors'
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A new radio telescope is under construction at the National Radio Astronomy
Observatory in Green Bank, West Virginia.  The telescope will be fully
steerable over the entire sky visible 5 degrees above Green Bank's horizon.
Its primary reflecting surface measures 100m x 110m, presenting an aperture
100m in diameter on the plane normal to the electrical axis.  Since this
aperture is completely  unblocked, it has the largest effective collecting area
of any fully steerable radio telescope.  The primary surface of the Green Bank
Telescope will be adjustable, thereby compensating for gravitational
deformations and permitting operation at higher frequencies than those other
comparably sized telescopes can utilize.  Operation at both prime focus and
Gregorian secondary focus will be possible.  One receiver at a time can be
installed at prime focus, but seven simultaneously can be installed on a
"receiver turntable" at the secondary  focus.  Rapid switching among all eight
receivers will exploit favorable environmental and scientific opportunities with
maximum efficiency.  A laser distance-ranging system will survey the shape
of the main reflector via triangulation.  The orientation of the laser surveying
platform will be referenced to retro reflectors fixed on the ground.  This latter
reference frame permits the pointing precision necessary for high-frequency
operation.  Construction of the Green Bank Telescope will begin in 1991.
Astronomical observations will begin in 1995.  (Author's abstract,
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In an attempt to eliminate interference in the  increasingly crowded medium-
wave AM broadcast band, many users are discovering the advantages of
directional receiving antennas.  The effect of the environment on the computed
radiation pattern and on the impedance of a single-wire travelling wave
antenna is studied.  In particular, variations in antenna geometry, and the
effect of vegetation in contact with the antenna on performance is computed
using the method of moments.  Results are compared and quantified to
existing analytical information.  The antennas under study are 1λ to 8λ long
end-fed horizontal wires in close proximity to ground (around 0.03λ), often
referred to as Beverage-type antennas.  The antenna may be operated with or
without a terminating resistor.  Fields are numerically computed as a function
of geometric deviation from the straight wire case and as a function of the
shunting impedance presented by uninsulated tree supports.  (Authors'
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Skywave OTH radars detect airborne targets by reflecting high frequency (HF)
waves off the ionosphere to the target, and receiving the energy Back scatter
after a second reflection, at target ranges that extend beyond 3,000
kilometers.  Because skywave OTH radar utilizes the naturally occurring
ionosphere, it is subject to a number of uncontrollable factors that limit the
performance: 1) degradation of coverage by natural phenomena, e.g., aurora
and sun spot activity, 2) night-time thinning and elevation of the ionosphere,
necessitating use of low frequencies  which can't detect small targets and are
subject to natural and man-made interference at great distances, 3) random
Faraday  rotation, preventing polarization control, important for reducing
clutter and detecting low observables (LO) targets, and 4) grazing incidence
off the ionosphere, leaving a skip zone into which skywave OTH radar cannot
penetrate.  Recognition of the performance limitations associated with the
natural ionosphere has led a number of investigators to propose the creating
of an artificial ionospheric mirror (AIM) in the upper atmosphere and using it to
reflect radar signals for OTH surveillance.  The AIM is produced by beaming
sufficient radio-frequency (RF) power to the lower ionosphere (around 70 km)
to enhance the in situ ionization level to 107 electrons/cm3.  ARCO Power
Technologies Inc. (APTI) has been under contract with AFGL and
DARPA/MICOM to study the phenomenology involved in the creation of an
AIM, its utility as a radar reflector, and the resulting system performance
relative to air defense surveillance.  Results from this study indicate that a
system using this concept would both complement and enhance the
performance  of the existing skywave OTH radar.  The performance of the
conventional OTH radar system can be enhanced  by providing an additional
AIM sector, which has sustained operation in the 20-30 MHZ regime
independent of time of day, latitude, look angle, and ionospheric state.  The
introduction of an AIM, located at the appropriate altitude, will create a reliable
and  predictable reflection of the HF energy between the radar site and the
area of interest.  An AIM adjunct to a conventional HF skywave radar can offer
substantially improved performance with regard to: 1) filling in the range hole
Abstract Text
that exists out to about 1000 km due to minimum HF hop distance, 2)
mitigation of auroral effects in polar directed surveillance sectors, 3) sustained
operation through periods of increased sunspot activity and other ionospheric
degradations, 4) availability of the upper end of the HF spectrum during the
diurnal ionospheric cycle, and 5) improved detection of LO targets through
frequency selection and positive polarization control.  In addition, an AIM
based system is not restricted to the HF band, but can operate in the lower
VHF band, which has several advantages over the HF.  (Authors' abstract,
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In radar detection of targets with rotating parts, the large radar cross section
(RCS) flash can be used as a detection criterion.  In case of a helicopter, the
time varying rotor RCS can be computed in the time or frequency domain.  In
time-domain computation, the rotor can be rotated at the specified RPM and
depending upon the radar frequency and the rotor size, the sampling interval
is selected to meet the Nyquist sampling criterion.  In frequency-domain
computation, Doppler contributions from each scatterer are lumped into
frequency bins and then FFT is applied to the frequency spectrum to get time-
domain RCS.  In this presentation, results from both these approaches will be
discussed.  RCS was computed for a rotor system with 200 scatterers/rotor
using Georgia Tech Research Institute's TRACK program.  Similar results
were computed using frequency domain approach and an IMAGE post-
processing algorithm to get time-domain RCS.  Frequency-domain approach
proved to be faster by a factor of 12.  For more complex rotor designs, the
advantages of frequency over time-domain approach are expected to be  even
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This paper describes the analysis of an infinite periodic array of strip lines all
of which feed into a semi-infinite parallel-plate region.  This structure is of
interest in the design of parallel plate lenses (e.g., Rotman lenses) which are
used as  beam forming networks for microwave scanning antennas.  The
periodicity of the structure allows one to focus attention on only a single unit
cell, subject to periodic (Floquet) boundary conditions at the edges of the cell.
 The unit cell consists of a uniform-width stripline joined to the parallel-plate
region via a tapered-width section which models a Rotman lens feed port.
The analysis is formulated as an electromagnetic boundary value problem
with the stripline center conductor current determined using the method of
moments.  The basis functions selected for use here are the triangle
subdomain functions of Rao, Wilton, and Glisson, suitable for treating
arbitrary polygonal geometries.  A key feature of this analysis is the use of a
wide-band cavity Green's function, which allows the generalized impedance
matrix to be written as a four-term rational function of frequency.  The
coefficient matrices in this expression are determined only once for  a given
geometry and phasing, regardless of the number of frequencies to be
analyzed.  Since matrix fill time far exceeds matrix equation solution time for
the number of unknowns used, a large savings in computation time is
realized.  To verify the predictions of the theory, several back-to-back
rectangular waveguide simulators were built, each consisting of two identical
transitions connected by a length of rectangular waveguide.  Measurement of
two such fixtures, identical except for differing connecting lengths, allows
determination  of the individual transition S-parameters.  An advantage of this
type of simulator is that it avoids the problem of terminating a nominally semi-
infinite region.  Additionally, both amplitude and phase information are
obtained for all S-parameters S sub 11, S sub 22, and S sub 12=S sub 21.
This is in contrast to the usual looking-in or looking-out simulator technique,
which provides reflection information for only a single port of the device.
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This talk will describe the progress and future needs of the URSI Commission
E Working Group on Terrestrial and Planetary Electromagnetic Noise.  This
Working Group was established at the URSI XXIII General Assembly, Prague,
August 28 - September 5, 1990 under the chairmanship of Professor M.
Hayakawa of Nagoya University and myself.  The objectives of the WG as
summarized in its first newsletter (December 1990), prepared by Dr.
Hayakawa are:  (1) The study of characteristics of terrestrial noise in the
frequency range ULF through EHF (1 Hz to 300 GHz). (1) General
characteristics of terrestrial noise of both natural and man-made origins. (b)
The statistical description and modeling of these types of terrestrial EM
noise.   The physical processes and mechanisms involved in the generation of
the various types of terrestrial noise. (2) The study of planetary noise. (a) The
general characteristics of planetary and other extraterrestrial EM noise
sources at frequencies above 2 MHZ. (b) The  physical processes involved in
the generation of planetary EM noise.   The comparative study of other
planetary noise environments and the terrestrial one.  The author is
particularly interested in the development of these objectives in terms that
may be helpful to the CCIR in future revisions of its Report 720 "Radio
Emission from Natural Sources Above About 50 MHZ." This talk will focus on
computer representations of noise from the clear atmosphere, from rain, and
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The primary advantage of using  superconducting materials in antenna
systems if the reduction of the loss associated with the transmission-line
feeds, where the ohmic losses of normal conductors are often prohibitive.  For
large, high frequency arrays, the result is a substantial increase in the gain of
the antenna.  Constructing the radiating elements with superconductors will
also reduce the ohmic losses associated with the element; however, for most
antenna designs, only modest increases in the efficiency and gain are
obtained since the ohmic resistance of the element is generally much smaller
than the radiation resistance.  For antennas in which the ohmic resistance is
not small, relative to the radiation resistance, the increased efficiency is
usually offset by a corresponding increase in the Q of the antenna.  However,
these common generalizations are not true for thin micro strip antennas.
Micro strip antennas are generally characterized as efficient radiators with
typical designs having efficiencies of approximately 85 percent to 95 percent.
For these designs, the inefficiency is due, primarily, to the power radiated into
surface waves, which is a function of the substrate thickness t.  Over a wide
range of thickness, the efficiency varies as the inverse of t.  In order to
achieve maximum efficiency t must be made small.  But, for very think
dielectrics (typically, less than t0.02λo) the efficiency begins to fall off due to
conductor and dielectric losses.  Constructing the micro strip patches and
ground planes from superconducting material will significantly reduce the
effects of conductor loss, resulting in increases in the efficiency for cases
where t is less than 0.01λo.  In addition, the Q of the antenna will not increase
substantially since it is, generally, limited by the dielectric losses of the
substrate material.  These results will be demonstrated for a superconducting
rectangular micro strip patch antenna fed by a superconducting coplanar
waveguide.  The antenna and ground plane will be constructed with the high
temperature YBa2Cu3O7 superconductor on an LaA12O3 substrate.  Examples
of the efficiency and impedance for antennas constructed of normal
conductors and superconductors will be presented.  (Authors' abstract,
Abstract Text
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A standard microwave Ku-band FM-CW ground-based scatterometer,
measuring HH, HV, VH, and VV polarization states, was modified into a full
polarimeter for crop and soil measurements during the growing seasons of
1987 and 1989.  For each of the transmitted  polarizations (H and V), received
signal was measured in H. V. X, Y. L. and R modes, where X and Y are linear
components at 45 and 135 degrees to the horizontal, and L. and R are the left
and right circular components.  The results show that, for all targets, the
average received elliptically polarized state has the same shape (linear) as
the transmitted state, so there is no depolarization.  However, there is a
substantial unpolarized component.  The received elliptically polarized power
varies significantly with incidence angle and time (i.e., crop maturity).
Furthermore, the elliptically polarized power is different for the H and V
transmit states, whereas the unpolarized power is about the same for both
transmit states; as a consequence, the received polarization ratio m for the
two transmit states is different.  The most important conclusion is that the
standard scatterometer measurements (HH, VH, VH and VV) contain
essentially all of the polarization information.  The like-polarized states HH
and VV contain all the elliptically polarized power plus half the unpolarized
power, while the cross-polarized states HV and VH contain the other half of
the unpolarized power.  (Authors' abstract, proceedings, English
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Communications among mobile as well as fixed HF nodes along short,
medium and long range paths require propagation assessment which would
be facilitated through the determination of circuit reliability within an extended
geographic area based on the monitoring of the vertical ionosphere at a
central location.  To this end, a network of ionospheric sounder facilities were
established in Western Europe in order to establish a regionalized data base
with the aim of determining ionospheric correlation distances.  While data
gathering is still in progress,  preliminary correlation analysis using hourly
vertical modes has been performed for a number of sites separated by 1000
km distances.  Various ionospheric parameters have been correlated during
periods which span different seasons during the increasing phase of the solar
cycle.  Future  plans call for the extension of the data base to oblique HF
modes and to perform vertical/oblique correlation studies.  (Authors' abstract,
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In present day compact range systems, the main reflector may be physically
very large for operation over a large bandwidth necessitating the need for the
reflector to be manufactured in sections.  Once these paneled sections are
aligned, one can use metallic tape to cover the inter-panel gaps.  It is
therefore of interest to study the effect of the scattering by the tape on the
fields in the target zone of the range.  The scattering by a metallic tape on a
reflecting surface was previously examined in two dimensions (2-D) by the
method of moments and an empirical study was presented to indicate the
effect of the tape as a function of tape dimensions (I. J. Gupta and W. D.
Burnside, AMTA Conference, Monterey, Calif., October 1989, pp. 15-35 - 15-
39).  However, that procedure is computationally time consuming and difficult
to apply to the 3-D situation.  Previously (G. A. Somers, P. H. Pathak and I.
J.  Gupta, 1990 URSI Radio Science Meeting, Dallas, Texas., May 1990, p.
358), an analytic solution to the tape scattering problem was presented;
however, that solution was best suited for wide tapes.  In this paper, the tape
diffraction coefficient is formed  by superimposing the fields scattered from
both edges (steps) of the tape.  The step diffraction is constructed from the
solutions to two canonical problems; one being a well known simple 2-D
parallel plate waveguide problem.  The other is a Wiener-Hopf solution to a
semi-infinite ground plane over an infinite ground plane.  These solutions are
then combined by the generalized scattering matrix technique to form the
diffraction coefficient of each step which in turn forms the tape.  Since the
tape may be electrically narrow, multiple step diffraction terms are added to
account for the coupling of the two steps.  The electrical distance between
the steps may be too small to ensure a ray optical illumination of the second
step.  Since this incident field is not ray optical, multiple diffraction effects
cannot be calculated via the GTD in the usual way.  To circumvent this
difficulty, the fields diffracted from a given edge are given  by an integral in the
spectral domain where each component of the spectra is ray optical and
therefore the diffraction can be calculated using standard GTD principles for
Abstract Text
each spectral component and then employing the superposition integral.  A
uniform asymptotic reduction of the inverse spectral integral then yields an
analytical expression for the doubly diffracted fields.  The 2-D analytical
solution is compared with an independent reference moment method solution
of an  integral equation to confirm the accuracy of the former.  The analytical
result for the 2-D tape scattering configuration is next extended to treat the
corresponding 3-D case by using principles of ray optics.  (Authors' abstract,
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each spectral component and then employing the superposition integral.  A
uniform asymptotic reduction of the inverse spectral integral then yields an
analytical expression for the doubly diffracted fields.  The 2-D analytical
solution is compared with an independent reference moment method solution
of an  integral equation to confirm the accuracy of the former.  The analytical
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The Magellan Project extends and expands upon the knowledge of Venus
that was provided by the Pioneer Venus Orbiter operated in the late 1970's
and Soviet Venera spacecraft operated in the early 1980's. Since Venus is
covered by a thick, dense layer of clouds, only radio and radar observations
can provide a global picture of the Venusian surface.  The Magellan
spacecraft was launched from Cape Kennedy onboard the shuttle Atlantis on
May 4, 1989, and went into orbit around the planet Venus on August 10,
1990.  The collection of radar and radiometry data commenced on September
15, 1990.  This data acquisition continues on a daily, orbit-by-orbit basis,
interrupted only by superior conjunction period of eleven days in late October
and early November 1990.  The first cycle of data collection, once around the
planet, will be completed in mid-May 1991.  Radar data collection will likely
continue for several years.  The Magellan spacecraft carries a single
instrument, a radar sensor.  This instrument produces a radar image of the
surface using Synthetic Aperture Radar (SAR) techniques, measures surface
altitude using pulse compression techniques, and detects surface
temperatures via radiometry by sharing various components and models of
the radar sensor.  Magellan will also refine the gravitation field of Venus via
precise tracking of the spacecraft.  The Magellan spacecraft orbits Venus
once every 3,27 hours with a periapsis altitude of 295 km and an apoapsis
altitude of 8,472 km. Radar data is acquired and stored onboard during a 50-
minute period centered on periapsis.  This data is played back to Earth during
a two-hour period centered on apoapsis and recorded to the Deep Space
Network (DSN) stations in California, Spain, and Australia.  This data is
processed at the Jet Propulsion Laboratory (JPL) in California and the
Massachusetts Institute of Technology (MIT) to produce radar imagery,
altimetry, and radiometry of the surface.  (Authors' abstract, proceedings,
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The primary object of the experiment described in this paper was to determine
the temporal statistics, including the mean and  standard deviation, of an
illuminated clutter patch as a function of the receiver polarization state.  The
second objective was to compare measurements with analytically predicted
(minima in) scattered power.  A 3.2 GHz, 200 MHZ bandwidth microwave
measurement system was used to measure the temporal distributions of the
power scattered by deciduous trees.  The 4.5 square meter surface area of
terrain was illuminated with either vertical or horizontal transmit polarization at
an incident elevation angle of  76 degrees and the scattered elevation angle of
84 degrees.  The bistatic scattering from the terrain was observed with a 6-
foot parabolic antenna of variable polarization at an azimuthal scattering angle
of 105 degrees.  The measured probability density functions of the scattered
power from different range bins for both incident polarizations will be
described.  The coefficient of variation, defined as the ratio of the standard
deviation to the mean of the scattered power was found to depend  both on
the polarization state of the receiver and the location of the particular
resolution cell. These experiments indicate that the spread of the diffuse
power scattered out of the plane of incidence is dependent both on the
polarization angle and the mean scattered power.  Results indicate that the
measurement of mean scattered power is not sufficient to describe the
behavior of the bistatic clutter.  Reasonable agreement was observed between
the measured location of the linearly polarized minima and maxima and those
predicted by analytical models. Experiments are currently being  conducted
to measure the relative magnitudes and the time phase  angle between the
orthogonal components of the elliptically polarized scattered wave.  (Authors'
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Large phased arrays are used in many applications where the phase of the
signal recorded at each antenna in the array needs to be known with respect
to a common reference.  In many applications, involving both real and
synthetic apertures, the size of the array is so great and/or the position of
each element of the array is known or varies with sufficient uncertainty that
correcting the phase at each element (e.g., so that a point scatter is recorded
as producing an undistorted spherical wavefront across the array) is difficult.
This problem has been studied, and elegant solutions obtained, using the
"self-cohering" techniques developed  by the Valley Forge Radio Camera
project.  When at least one dimension of the array is synthesized by relative
motion of the object being imaged and the array, or by relative motion
between the source of the illumination and the array, there is a different
approach possible for "cohering" the array.  It should be noted that this
approach is probably only applicable when the phase "error" at each antenna
is less than a wavelength.  Consider the situation in which an array of
antennas, with an aperture very large compared to the wavelength, is fixed
along an east-west line on the earth, and the north-south dimension of a two-
dimensional array is synthesized by using a beacon on a satellite in a north-
south circular, polar orbit.  The signal recorded by one of the antennas, with
respect to a local oscillator, can be shown to contain two contributions to the
variation in phase as a function of time: the Doppler shift due to the motion of
the source, and the fluctuations due to any target within the field of view of the
array.  The phase  variation due to the Doppler shift can be shown to be
adequately approximated by a quadratic function, with an accuracy of better
than 10 sub -5 of a wavelength.  Furthermore, if the distance from the array to
the beacon is sufficiently greater than the distance to any target, it can be
shown that every antenna in the array should see the same phase shift due to
the Doppler  shift, to within a similar accuracy.  Adjusting the phase at each
antenna to remove the inter-antenna variations due to the Doppler can thus be
used to "cohere" the array.  It is shown that a similar, but somewhat more
complicated, procedure can be derived based on the relative motion of a
Abstract Text
target and the array.  Experimental results from the Holographic Radio
Camera demonstration experiment, in which a correction to better than 10
sub -3 of the two-meter wavelength across a one-kilometer array was
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An extensive set of high resolution measurements  of the response of the HF
enhanced plasma line in the region near HF reflection has been carried out.
Responses in both the time  and altitude domains have been optimized within
certain existing system constraints using innovative data-recording and pulse
coding techniques.  Measurements of total power versus altitude and spectral
 power density versus frequency and range are presented.  Measurements are
shown from the Arecibo facility, made in the last two years, with mid-latitude
B field configuration using the 430 MHZ radar, and from the MPI Tromso
facility, made in November 1990 with a high-latitude B field configuration using
the EISCAT 224 MHZ and 930 MHZ radars.  The scatter from the plasma is
found to be highly structured in all of the measured domains.  Some aspects
of the behavior are highly repeatable for a given cycling of the HF modifier, but
there are random aspects of the response as well.  Repeatable behavior is the
rule near the beginning of a cold start cycle, in which the HF modifier has
been off for several minutes and for certain pulsing sequences.  There are
substantial differences in the dynamic behavior of the plasma line at Arecibo
and at Tromso.  The significance of the observations in terms of the various
theories regarding how the plasma instabilities are generated is discussed.
(Authors' abstract, proceedings, English language/USA, Puerto Rico,
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Environmental fields generated by lightning, power line surges,
electromagnetic pulses and those due to high power switches have
broadband spectra and can cause electromagnetic interference to
communication systems and  computers.  Knowledge of the characteristics
of these fields is important for design of telecommunication, electronic and
computer equipment to achieve minimum susceptibility.  The measurement
system consists of an active electric field sensor, an active magnetic field
sensor, a high-speed digitizing oscilloscope (HP 54502A) and a portable
microcomputer (GRID).  The electric field sensor utilizes an electrically small
spherical antenna directly coupled to a very high input impedance amplifier
and has a flat response with sensitivity of 2.5 mV/(V/m) from 40 Hz to 300
MHZ.   The magnetic field sensor, consisting of an electrically small loop, a
current transformer and a very low input impedance amplifier, operates with
constant sensitivity of 180 mV/(A/m) from 1 kHz to 150 MHZ.  Environmental
fields detected by the sensors at a test site are simultaneously displayed on
the oscilloscope and transferred to the microcomputer for recording.  The
recorded data are subsequently analyzed to obtain the waveform of the
measured field and its spectrum.  In this paper, the results of environmental
field measurements at various transient-source test sites are presented and
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recorded data are subsequently analyzed to obtain the waveform of the
measured field and its spectrum.  In this paper, the results of environmental
field measurements at various transient-source test sites are presented and
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In this paper, we report the use of the finite-difference time-domain (FD-TD)
method to computationally model tapered slot antennas.  FD-TD, which
numerically solves Maxwell's time dependent curl equations, can account for
the complex geometrical and electrical characteristics associated with this
type of antenna.  We compare FD-TD to measured data for the co-pol and
cross-pol radiation patterns of a Strip line-fed, electrically small Vivaldi
tapered slot antenna, and an electrically large linearly tapered slot antenna.
In all case, there is good agreement between computed and measured data.
Subtle ripples in the co-pol pattern of the Vivaldi flare were first seen in the
computations, and later verified by additional measured data.  We have also
computationally shown the sensitivity of the Vivaldi's cross-pol fields to slight
construction perturbations.  Any kind of feed asymmetry or alignment error
due to non-machine construction of the antenna causes a dramatic
enhancement of the cross-pol.  The co-pol pattern exhibits no distortion for
any of these perturbations.  Our results indicate that the basic Vivaldi design
itself is good.  If manufacturing tolerances are high enough, this antenna
should perform  to specifications.  We are also satisfied that FD-TD modeling
yields useful engineering design guidance for this entire class of slot
antennas, including arrays.  (Authors' abstract,  proceedings, English
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itself is good.  If manufacturing tolerances are high enough, this antenna
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This report describes a performance model for a sensor system that
processes range and angle of  arrival information to locate a target. Problems
associated with noncolocated sensing elements are  discussed.  The model
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Periodic structures have been used successfully in the design of many
devices of interest in the field of microwave engineering: frequency selective
subreflectors, radomes, polarizers, etc.  This communication presents the
design of a plane lens based on slowly varying periodic structures (SVPS).  In
(R. Milne, "Dipole Array Lens Antenna," IEEE Trans. AP-30, July 1982) the
idea of a plane lens based on flat periodic surfaces (FPS) is developed.  In
this case, the main idea lies in the usage of zoning.  Where each zone is
formed by regular periodic structures of different parameters.  The classical
lens give a phase difference changing the geometrical and electrical
characteristics of the device.  The same idea can be applied to SVPS which
changes locally its transmission coefficient.  For a structure of slowly varying
periodicity it can be assumed that behaves locally as an infinite  periodic
structure.  Taking into account the relationship between frequency and
electrical size of the scattering structure, it can be assumed that a slight
change in the frequency response can be reproduced spatially.  Using
structures that advance or delay the phase it is possible to design a lens with
different zones capable of reproducing the ideal distribution of the phase on
the lens.  A pre-design of a lens with six zones, nine layers, and 30 percent
bandwidth have been developed.  Good results for a final design are expected.
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In this paper, a theoretical model will be presented to predict the excess
range error caused by ice clouds, melting layer, and rainfall combined with
the non-ideal polarization patterns of satellite and receiver antennas.  Results
obtained from a GPS campaign conducted during November 1990, using two
single--frequency receivers, showed some discrepancies in the adjusted
baseline height component.  Theoretical results showed that the effects of
precipitation even under the worst assumed conditions are negligible in
comparison with the unmodelled ionospheric effects.  The observed
discrepancies are attributed to the mismodelling  of the relative tropospheric
range error and possibly differential precipitation effects.  (Authors' abstract,
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Many types of subsurface radar have been developed for detecting the buried
objects in the ground such as water pipes, electric communication lines, etc.
The most widely used imaging method is a synthetic aperture technique in
which only the direct wave between a transmitting antenna and the buried
object is adopted as an electromagnetic scattering mechanism.  However,
this imaging method is still insufficient, because the exact scattered field can
be interpreted as the sum of the direct wave, the sub-surface wave
propagating along the interface and the combination of these two waves (T.
Suzuki, et al., ISAP, pp. 735-738, 1989, T. Uno, et al., IEEE, vol. AP-S, Int.
Symp. pp. 898-901, 1990).  Furthermore, it has been shown that these waves
may be possible to have the same amplitude in some cases.   As a first step
to establish the three dimensional imaging method of the buried objects, this
paper studies a reconstruction method to detect the line current sources
buried in a homogeneous dielectric half-space.  The dielectric constant is
assumed as a known constant.  The line current source is the most simple
model of the secondary current on the buried metallic cylinder.  The radiated
electric field E(x, z) above the ground surface due to the radiating line source
current is expressed by an integral form. Using this relation, we can obtain
(equation not available, please refer to the original source) where n is a
refractive index, c is a light velocity, (x,z) is an observation point and -1 < λ <
1 is an arbitrary constant.  p is the amplitude of the current source projected
onto the plane determined by and is referred to as an image function in this
paper.  The location of the line source is reconstructed by synthesizing the
image function p for λ.  The validity of this method is tested by numerical
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The paper presents the solution of the problem of the "EMP" dissipation on
the cylindric inhomogeneities in the micro strip line.  In the thin-wire
approximation the problem is reduced to the solution of integral equation
relative to the spectral components of the induced current.  The analytic
solution of the equation is obtained by the method of sequential
approximations.  The compact formulae for the natural waves amplitudes have
been suggested.  In application to the symmetric and antisymmetric current
components, the direct formulae for the resonant frequencies and for the
object lengths embracing the resonances both of the lower and of the higher
types have been determined.  The regularities of shaping the induced current
in the resonance and nonresonance excitation regimes have been
investigated.  The systematic investigation of the dissipation of the
electromagnetic pulses produced  by the lightning has been carried out.  The
calculations results of the currents induced on the objects were compared
with the results for the case of pulses dissipation on the object located in the
free space.  Thus, the simulation authenticity of the lightning pulse influence
on the objects having the form of  cylinder or parallel piped using the micro
strip line as a field forming system has  been studied.  The parameters
correlation of the dissipated pulse with the dimensions of the object and the
field-forming system at which the required simulation authenticity is reached
has been determined.  (Authors' abstract, proceedings, English






Simulation of the Electromagnetic Pulse Influence on the Cylindric
Objects
Title Text
Vavriv, L. B. and Zhuk, N. I.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 409 24-28 June 1991.
Source Text
Keyword Text
The paper presents the solution of the problem of the "EMP" dissipation on
the cylindric inhomogeneities in the micro strip line.  In the thin-wire
approximation the problem is reduced to the solution of integral equation
relative to the spectral components of the induced current.  The analytic
solution of the equation is obtained by the method of sequential
approximations.  The compact formulae for the natural waves amplitudes have
been suggested.  In application to the symmetric and antisymmetric current
components, the direct formulae for the resonant frequencies and for the
object lengths embracing the resonances both of the lower and of the higher
types have been determined.  The regularities of shaping the induced current
in the resonance and nonresonance excitation regimes have been
investigated.  The systematic investigation of the dissipation of the
electromagnetic pulses produced  by the lightning has been carried out.  The
calculations results of the currents induced on the objects were compared
with the results for the case of pulses dissipation on the object located in the
free space.  Thus, the simulation authenticity of the lightning pulse influence
on the objects having the form of  cylinder or parallel piped using the micro
strip line as a field forming system has  been studied.  The parameters
correlation of the dissipated pulse with the dimensions of the object and the
field-forming system at which the required simulation authenticity is reached
has been determined.  (Authors' abstract, proceedings, English






Coordinated Radar and Optical Measurements of Stable Auroral Arcs at
the Polar Cap Boundary
Title Text
Vickrey, James F. and Weber, Edward J.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 572, 24-28 June 1991.
Source Text
Keyword Text
A specialized incoherent radar scanning mode has been developed for use in
conjunction with simultaneous real-time all-sky images.  These
complementary diagnostics are used  to examine the aeronomy and
electrodynamics of s table auroral arcs that delineate the boundary between
the polar cap and the auroral oval.  The first arc discussed, observed at 2000
MLT, represents the boundary between anti-sunward plasma flow in the polar
caps, and sunward return flow equatorward of the arc.  The arc defined an
equipotential in the high latitude convection pattern in that no plasma flowed
across the arc.  The radar line-of-sight velocity measurements also indicate
that this arc is consistent with a convergent electric field and an associated
weak upward field aligned current.  The second arc was observed at 2330
MLT and was associated with a night side gap, or reconnection region.
Strong anti-sunward flow was observed directly across the arc, although a
velocity shear was superposed on this steady flow along the poleward edge of
the arc.  Detailed plasma density, temperature, and line-of-sight velocity
measurements from the radar are presented for both arcs to define the
electric field, horizontal and field-aligned currents, and thermal plasma
parameters associated with these arcs.  (Authors' abstract, proceedings,
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There is mounting evidence that VLF (very low frequency) radio waves will be
highly attenuated when the path traverses the Greenland or Antarctic ice caps
(S. Westerlund, F. Reder, Jour. Atmos. Terr. Phys., vol. 35, p. 1475, 1973
and F. J. Kelly, F. J. Rhoads, et al., Radio Science, vol. 23, p. 240, 1988).
Attenuation rates 10 or 20 times normal rates  of 2 dB/1000 km over sea
water are not uncommon.  In fact, we might say the ice caps are
electromagnetically opaque.  Indeed, it has been observed that actually the
propagation path will deviate around the edge of the ice cap (R.  Barr, Jour.
Atmos. Terr. Phys., vol. 49, p. 1, 1987).  Barr's remarkable data were taken
on a flight from Christchurch to Scott Base employing VLF transmissions
from La Reunion Island and from Argentina.  In the present paper, we examine
an idealized theoretical model attempting to give a semi-quantitive explanation
of the phenomena particularly with reference to the Antarctic paths.  Our first
step is to develop an effective boundary condition which characterizes the
complex ratio of the vertical electric field and the magnetic field tangential to
the contour of the coast line.  We show this ratio has a magnitude somewhat
greater than 377 ohms, the characteristic impedance of free space.  Then, at
least for a circularly shaped ice cap, we can develop a scattered mode
expansion which becomes computationally manageable if we apply  the well
known Watson transform technique.  Thus, while retaining the usual "vertical"
modes, we obtain a creeping wave representation for the "horizontal" behavior
of the diffracted fields.  An interesting case arises when the geometrical great
circle path just grazes the convex coast line of the ice cap.  In agreement
with Barr, the received signal is  then of the order of 3 dB below the signal for
the unobstructed  path for the same over sea water conditions.  (Author's
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It has been demonstrated by Thomson (Jour. Atmos. Terr. Phys., vol. 51, p.
339, 1989) that there is convincing evidence electromagnetic waves will be
"reflected" from distant topography.  In fact, Thomson has shown that such
may be the case even if the ridges are well displaced from the great circle
path between transmitter and receiver.  Here we propose an analytical model
to provide a possible explanation for the observations.  The formulation is an
extension of mixed path ground wave theory s summarized recently by Wait
(Chapter 7, Electromagnetic Wave Theory, Wiley, 1988).  Here we allow
implicitly for the presence of the ionosphere and the analysis deals with
modes in the earth ionosphere waveguide.  The topographical region,
considered as the target, extends over a rectangular area which is
characterized by anisotropic surface impedances to allow for elongated and
parallel type features.  Then, by an application of the compensation theorem,
an expression, for the modification of the mutual impedance of transmitting
and receiving antennas caused by the target, can be deduced.  Employing
the above results, we consider explicitly several models for the terrain profiles.
 In particular we show that a possible resonance may occur, for a bistatic
configuration, in the scattered signal, when the spatial terrain harmonic
coincides with half the effective radio wavelength.  Other scattering and
focussing mechanisms also exist and we will try to justify their relevance to
Thomson's observations and related suggestions by Barr and Helm (Jour.
Atmos. Terr. Phys., vol. 44, p. 967, 1982) which bear on the question.
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Western Ontario, p. 405, 24-28 June 1991.
Source Text
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There is mounting evidence that VLF (very low frequency) radio waves will be
highly attenuated when the path traverses the Greenland or Antarctic ice caps
(S. Westerlund, F. Reder, Jour. Atmos. Terr. Phys., vol. 35, p. 1475, 1973
and F. J. Kelly, F. J. Rhoads, et al., Radio Science, vol. 23, p. 240, 1988).
Attenuation rates 10 or 20 times normal rates  of 2 dB/1000 km over sea
water are not uncommon.  In fact, we might say the ice caps are
electromagnetically opaque.  Indeed, it has been observed that actually the
propagation path will deviate around the edge of the ice cap (R.  Barr, Jour.
Atmos. Terr. Phys., vol. 49, p. 1, 1987).  Barr's remarkable data were taken
on a flight from Christchurch to Scott Base employing VLF transmissions
from La Reunion Island and from Argentina.  In the present paper, we examine
an idealized theoretical model attempting to give a semi-quantitive explanation
of the phenomena particularly with reference to the Antarctic paths.  Our first
step is to develop an effective boundary condition which characterizes the
complex ratio of the vertical electric field and the magnetic field tangential to
the contour of the coast line.  We show this ratio has a magnitude somewhat
greater than 377 ohms, the characteristic impedance of free space.  Then, at
least for a circularly shaped ice cap, we can develop a scattered mode
expansion which becomes computationally manageable if we apply  the well
known Watson transform technique.  Thus, while retaining the usual "vertical"
modes, we obtain a creeping wave representation for the "horizontal" behavior
of the diffracted fields.  An interesting case arises when the geometrical great
circle path just grazes the convex coast line of the ice cap.  In agreement
with Barr, the received signal is  then of the order of 3 dB below the signal for
the unobstructed  path for the same over sea water conditions.  (Author's
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It has been demonstrated by Thomson (Jour. Atmos. Terr. Phys., vol. 51, p.
339, 1989) that there is convincing evidence electromagnetic waves will be
"reflected" from distant topography.  In fact, Thomson has shown that such
may be the case even if the ridges are well displaced from the great circle
path between transmitter and receiver.  Here we propose an analytical model
to provide a possible explanation for the observations.  The formulation is an
extension of mixed path ground wave theory s summarized recently by Wait
(Chapter 7, Electromagnetic Wave Theory, Wiley, 1988).  Here we allow
implicitly for the presence of the ionosphere and the analysis deals with
modes in the earth ionosphere waveguide.  The topographical region,
considered as the target, extends over a rectangular area which is
characterized by anisotropic surface impedances to allow for elongated and
parallel type features.  Then, by an application of the compensation theorem,
an expression, for the modification of the mutual impedance of transmitting
and receiving antennas caused by the target, can be deduced.  Employing
the above results, we consider explicitly several models for the terrain profiles.
 In particular we show that a possible resonance may occur, for a bistatic
configuration, in the scattered signal, when the spatial terrain harmonic
coincides with half the effective radio wavelength.  Other scattering and
focussing mechanisms also exist and we will try to justify their relevance to
Thomson's observations and related suggestions by Barr and Helm (Jour.
Atmos. Terr. Phys., vol. 44, p. 967, 1982) which bear on the question.
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Central to the solution of the inverse scattering problem for wave propagation
involving inhomogeneous media is the solution of the associated direct
scattering problem.  We present results on various integral equation systems,
for  solution of the direct problem.  It has long been known that many integral
equation formulations for the scattering of waves from impenetrable obstacles
suffer from lack of uniqueness at certain values of the wave number of the
incident wave; although the scattering problem itself possesses a unique
solution.  We extend these ideas in this presentation to examine existence
and uniqueness of systems of integral equations that arise  from wave
scattering from compactly supported inhomogeneous media with spatially
varying wave properties, embedded within the homogeneous full space.  This
problem can be described mathematically as requiring the solution of the
Helmholtz equation and this equation is to be solved subject to the solution
satisfying transmission boundary conditions across the interface between the
inhomogeneous and homogeneous regions.  It is these transmission
boundary conditions which provide the coupling between the exterior and the
interior Helmholtz equations; the resulting problem is called a transmission
problem.  If the transmission boundary conditions are such that the wave field
and its normal derivative are continuous across the interface a single
Fredholm integral equation for the field within the inhomogeneous region can
be derived.  Such formulations are called volume (or polarization-source)
formulations and have been extensively investigated in the engineering
science literature both for computational and perturbation solutions.  However,
when the transmission boundary conditions do not satisfy this condition, a
system of integral equations must be studied.  If the medium is
homogeneous, the system need only involve surface integral operators.  This
is not the case when the medium is inhomogeneous, unless an appropriate
Green's function is available--this occurs rarely for the Helmholtz equation--
and so the system also involves volume integral operators.   We study the
properties  of such  systems in this paper.  We show that the integral
equation systems can have uniqueness problems and illustrate how this may
Abstract Text
be overcome.  Existence and convergence results for some of these integral
equation systems is given.  (Author's abstract, proceedings, English
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Source Text
Keyword Text
Recently, the study of electromagnetic (EM) missiles has been very active
because the energy transfer by an EM missile in a certain direction involves a
low loss in free space.  Such a property is of great benefit to many
applications, such as radar and communications.  But so far, various EM
missiles can be generated only by transient signals.  The possible
applications of EM missiles are hindered by a series of difficulties of
transmitting and receiving them.  Can a periodic signal also yield an EM
missile? If possible, periodic signal EM missiles will find a wide use in the
above mentioned area without additional difficulties.  This paper gives a
definite answer to the question which is of practical interest.  (Authors'
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Recently, the study of electromagnetic (EM) missiles has been very active
because the energy transfer by an EM missile in a certain direction involves a
low loss in free space.  Such a property is of great benefit to many
applications, such as radar and communications.  But so far, various EM
missiles can be generated only by transient signals.  The possible
applications of EM missiles are hindered by a series of difficulties of
transmitting and receiving them.  Can a periodic signal also yield an EM
missile? If possible, periodic signal EM missiles will find a wide use in the
above mentioned area without additional difficulties.  This paper gives a
definite answer to the question which is of practical interest.  (Authors'
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Program and Abstract for the 1991 North American Radio Science Meeting,
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One problem of the iterative algorithms for the solution of nonlinear inverse
scattering problems is the intensive computation time involved.  For any
iterative nonlinear inverse scattering algorithm, both the direct and inverse
solutions in the iteration procedure are needed (Y. M. Wang and W. C. Chew,
Int. J. Imaging Syst. Technol., vol. 1, no. 1, pp. 100-108, 1989; W. C. Chew
and Y. M. Wang, IEEE Trans. Medical Imag., vol. 9, no. 2, pp. 218-225,
1990).  Thus matrix inversions are required.  By using the standard Gaussian
elimination algorithm, computational time for the matrix inversion is
proportional to N3.  Therefore, the computational complexity of iterative
nonlinear inverse scattering algorithms usually is N3, where N is the number of
meshes in the object.  One way to reduce the computational complexity of
the algorithms is to apply the conjugate gradient method to both the direct
and inverse solutions of the algorithms.  However, the conjugate gradient
method provides a solution for only one incident wave at a time.  If M, the
number of the incident fields (or transmitters) is large, overall computation
time, which is proportional to MN2, can be quite computationally intensive for
a large object.  In order to significantly accelerate the algorithm, we have
applied the fast recursive operator algorithm (Y. M. Wang and W. C. Chew,
Micro. Opt. Tech. Letter., vol. 3, no. 3, pp. 102-106, 1990; W. C. Chew and Y.
M.  Wang, Micro. Opt. Tech. Letter., vol. 3, no. 5, pp. 164-169, 1990) to the
solution of the direct scattering problem in each iteration step.  Since the fast
algorithm gives a full solution of the direct scattering problem, the
computational time will be independent of the number of the transmitters (or
incident fields) in the experimental configuration of the inverse scattering
problem.  The computational complexity of the fast algorithm is N2 in high
frequency cases.  Therefore, if the conjugate gradient method is applied to the
inversion part of the algorithm, overall computational time will be roughly
proportional to N2.  This represents a significant reduction of the







Grating Lobe Suppression in Wideband RadarsTitle Text
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Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, p. 130, 24-28 June 1991.
Source Text
Keyword Text
The grating lobes of array antennas are due to both spatial and temporal
periodicity.  Generally, only the former is explicitly recognized as contributing
to the effect.  The latter is  implicit in narrow band systems.  Suppression of
grating lobes should be possible by destroying either the spatial or the
temporal periodicity; the latter condition is attained in a wide band system.  In
this paper, we investigate the degree of suppression attained for systems
employing pulses.  Representative results are presented.  Figure 1 shows the
relative level of the first grating lobe as a function of the number of elements in
a strictly periodic linear array for a chirp pulse.  (Authors' abstract,
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The grating lobes of array antennas are due to both spatial and temporal
periodicity.  Generally, only the former is explicitly recognized as contributing
to the effect.  The latter is  implicit in narrow band systems.  Suppression of
grating lobes should be possible by destroying either the spatial or the
temporal periodicity; the latter condition is attained in a wide band system.  In
this paper, we investigate the degree of suppression attained for systems
employing pulses.  Representative results are presented.  Figure 1 shows the
relative level of the first grating lobe as a function of the number of elements in
a strictly periodic linear array for a chirp pulse.  (Authors' abstract,
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A vertical wide aperture receiving array has been operated for a number of
fading seasons on three separate microwave links in southern Ontario.  At the
receiving end, a total of 16 horn antennas span a vertical range of 666
wavelengths at 16.65 GHz, the operating frequency.  As a result,  samples of
the complex amplitude across this height range are available for periods of
signal fading which, in addition to the direct assessment of the presence of
multiple ray paths, allow the simulation of the effects of different combinations
of antennas.  Such diversity systems are of particular interest as a means to
counter the effects of multipath propagation on such line-of-sight microwave
communications systems.  Space diversity, using close-spaced antennas, is
directly accessible from these experimental data and results are presented
which support the contention that as antenna separation is increased, the
improvement obtained rapidly reaches a maximum and (more or less)
constant value.  Results from all three links show strong similarities in broad
features but significant differences in the details.  Angle diversity is an
alternative which has many attractions and results are presented for
simulated combinations of antenna beamwidths and pointing angle.  These
preliminary results indicate that as a minimum, similar improvement factors
are to be expected to those obtained with the above space diversity.
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A vertical wide aperture receiving array has been operated for a number of
fading seasons on three separate microwave links in southern Ontario.  At the
receiving end, a total of 16 horn antennas span a vertical range of 666
wavelengths at 16.65 GHz, the operating frequency.  As a result,  samples of
the complex amplitude across this height range are available for periods of
signal fading which, in addition to the direct assessment of the presence of
multiple ray paths, allow the simulation of the effects of different combinations
of antennas.  Such diversity systems are of particular interest as a means to
counter the effects of multipath propagation on such line-of-sight microwave
communications systems.  Space diversity, using close-spaced antennas, is
directly accessible from these experimental data and results are presented
which support the contention that as antenna separation is increased, the
improvement obtained rapidly reaches a maximum and (more or less)
constant value.  Results from all three links show strong similarities in broad
features but significant differences in the details.  Angle diversity is an
alternative which has many attractions and results are presented for
simulated combinations of antenna beamwidths and pointing angle.  These
preliminary results indicate that as a minimum, similar improvement factors
are to be expected to those obtained with the above space diversity.







Multipath angle-of-arrival measurements on microwave line-of-sight linksTitle Text
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IEEE Transactions on Antennas and Propagation, Vol. 39, No. 6, pages 798-
803; June 1991.  Author employed:  Department of Electrical Engineering,
University of Western Ontario, London, Ontario, Canada.
Source Text
antenna phased arrays, diversity reception, microwave
links, radiowave propagation, LOS links, antenna phased
arrays, ray amplitudes, diversity reception, angle-of-
arrival measurements,  microwave line-of-sight links,
multipath rays, data base, wide-aperture vertical
array, receiving  antennas, ray-tracing
Keyword Text
The results obtained from the experimental measurement of angles-of-arrival
(AOA) and amplitudes  of individual multipath rays on three separate
microwave links are presented.  An extensive data base  has been
established from the operation of a wide-aperture vertical array of receiving
antennas.  From  these data, statistical distributions of the AOAs and
amplitudes of the incoming rays are presented  which appear to be consistent






Multipath Angle-of-Arrival Measurements on Microwave Line-of-Sight
Links
Title Text
Webster, Alan R.Author Text
IEEE Transactions on Antennas and Propagation, vol. 39, no. 6, June 1991.Source Text
Keyword Text
The results obtained from the experimental measurement of angles-of-arrival
(AOA's) and amplitudes of individual multipath rays on three separate
microwave links are presented.  An extensive data base has been established
from the operation of a wide-aperture vertical array of receiving antennas.
From these data, statistical distributions of the AOA's and amplitudes of the
incoming rays are presented which appear broadly to be consistent with the
predictions of ray-tracing.  (Author's abstract, formal literature, English






Direction finding using ESPRIT with interpolated arraysTitle Text
Weiss, A. J., Gavish, M.Author Text
IEEE Transactions on Signal Processing, Vol. 39, No. 6, pages 1473-8; June
1991.  Authors employed:  Department of Electronic System, Tel-Aviv
University, Ramat-Aviv, Israel.
Source Text
antenna arrays, interpolation, radio direction-finding\
signal detection, direction of arrival, signals
propagation, interpolated arrays, direction finding
methods, sensor arrays,  ESPRIT, array displacement
vector, azimuth, elevation, sensor locations
Keyword Text
The technique of interpolated arrays is applied to ESPRIT-type direction
finding methods.  The  resulting method uses sensor arrays with an arbitrary
configuration, thus eliminating the basic  restrictive requirement of ESPRIT for
two (or more) identical arrays.  This approach allows for  resolving D+1, while
the original ESPRIT method requires at least 2D sensors.  Moreover, it is
shown that while ESPRlT performs poorly for signals propagating in parallel
(or close to parallel)  with the array displacement vector, the advocated
technique does not exhibit such weakness.  Finally,  using two subarrays,
ESPRIT cannot resolve azimuth and elevation even when the sensors are not
collinear.  However, the interpolated ESPRIT procedure resolves azimuth and
elevation using only  a single array.  The performance of the original ESPRIT







The Downward Mapping of the Polar Electrojet Current During Disturbed
Conditions
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sponsored by the United States National Committee for URSI  (International
Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
Western Ontario, pp. 576, 24-28 June 1991.
Source Text
Keyword Text
An investigation is made of how the polar electrojet currents and associated
electric fields map down from the E region, through the D region and to the
ground.  The electrojet current is represented by a simple Cowling model in
which the geomagnetic field is vertical.  A finite difference technique is used
to obtain a numerical solution to the boundary value problem which
characterizes the electrojet mapping behavior.  This model is employed to
study the downward mapping of the polar electrojet current during intense
magnetic storms occurring under sunspot maximum daytime conditions.
Results have also been obtained for the downward mapping of the electrojet
currents and electric fields in the presence of ionospheric D region
conductivity irregularities.  A possible application of electrojet mapping theory
to the interpretation of high-latitude ionospheric modification data taken during
polar electrojet events is discussed.  (Authors' abstract, proceedings, English






Bridged Knife Edges: A Model for Terrain DiffractionTitle Text
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Western Ontario, p. 503, 24-28 June 1991.
Source Text
Keyword Text
A solution to the problem of calculating the attenuation due to diffraction over
multiple knife edges has been found by Vogler (Radio Sci., vol. 17, pp. 1541-
1547, 1982).  The attenuation is found as the sum of an infinite series, each
term of which is the sum of a finite series.  Vogler's work starts from rigorous
diffraction theory, but the same result can be obtained from Fresnel-Kirchhoff
theory (Whitteker, Radio Sci., vol. 25, pp. 837-851, 1990).  From the Fresnel-
Kirchhoff point of view, the integrals may be interpreted as a superposition of
all possible paths from the source at O to the point P at which the field is to
be found.  If the knife edges are now bridged over with perfectly reflecting
plane surfaces, the resulting obstruction is a solid object.  The terrain profile
along the propagation path is composed of line segments.  To find the
diffraction attenuation, the same method can be used as for knife edges,
except that the possible paths from O to P now include reflected paths.
Whereas in the knife-edge problem, there was only one mode of propagation,
the mode with no reflections, now there are 2N+1 modes, where N is the
number of knife edges, and N+1 is the number of reflecting surfaces.
Because of the 2N+1 modes, one would expect a much larger number of terms.
 However, many terms are identical, and in some cases the solution is not
much more complicated than the corresponding knife-edge solution.  For two
bridged knife edges, the method described here gives results identical to an
analogous method described by Whitteker (IEE Proc., vol. 173, part H, pp.
113-116, 1990).  The attenuation due a round hill, known from rigorous
diffraction theory, may be reproduced approximately by representing the hill
by a few straight-line segments.  The advantages of the method are that (a)
path profiles of arbitrary shape can be modeled, (b) the solution is in the form
of a series, so that its numerical accuracy can be assessed, and   the
calculated fields are free of shadow-boundary discontinuities.  The
disadvantages are that (a) the number of terms increases exponentially with
the number of knife edges, and (b) the assumption of perfectly reflecting
ground will sometimes be unrealistic.  (Author's abstract, proceedings,
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the mode with no reflections, now there are 2N+1 modes, where N is the
number of knife edges, and N+1 is the number of reflecting surfaces.
Because of the 2N+1 modes, one would expect a much larger number of terms.
 However, many terms are identical, and in some cases the solution is not
much more complicated than the corresponding knife-edge solution.  For two
bridged knife edges, the method described here gives results identical to an
analogous method described by Whitteker (IEE Proc., vol. 173, part H, pp.
113-116, 1990).  The attenuation due a round hill, known from rigorous
diffraction theory, may be reproduced approximately by representing the hill
by a few straight-line segments.  The advantages of the method are that (a)
path profiles of arbitrary shape can be modeled, (b) the solution is in the form
of a series, so that its numerical accuracy can be assessed, and   the
calculated fields are free of shadow-boundary discontinuities.  The
disadvantages are that (a) the number of terms increases exponentially with
the number of knife edges, and (b) the assumption of perfectly reflecting
ground will sometimes be unrealistic.  (Author's abstract, proceedings,
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Union of Radio Science) and the Canadian National Committee for URSI,
organized by the National Research Council of Canada and the University of
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Keyword Text
A method is described for providing global maps of the footprint of the
Maximum Usable Frequency (MUF) with a simplified, user-friendly  procedure
requiring the entry of only the transmitter location and time (hour, month, and
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Wideband Spectrometers for Space borne Submillimeter RadiometersTitle Text
Wilson, William J. and Chandra, KumarAuthor Text
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Source Text
Keyword Text
There are three main types of spectrometers in use with radiometer systems
today: filter banks, acousto-optic, and digital autocorrelators.  Filter banks are
used in the Microwave Limb Sounder (MLS) for the Upper Atmospheric
Research Satellite, and for the Middle Atmospheric Sounder shuttle
instrument.  In these instruments, the channel filter bandwidths are matched
to the expected line shape, to reduce the number of channels.  However, the
large size, mass and power requirements of filter banks make them
undesirable for space applications.  Acousto Optic Spectrometers (AOS) are
planned for the Submillimeter-Wave Astronomy Satellite (SWAS), the Earth
Observing System Microwave Limb Sounder (Eos/MLS), and the astrophysics
Sub-Millimeter Moderate Mission (SMMM).  The advantages of AOS's are
their capability to analyze wideband signals (to 1200 MHZ) with up to 1200
frequency resolution channels, and with low DC power requirements.  Digital
AutoCorrelator (DAC) spectrometers offer the advantages of better stability,
smaller size, reliability and lower cost.  However, the DAC's have bandwidths
<200 MHZ, and large DC power requirements of >100 mW/delay channel.
Thus, digital technology will require a significant increase in speed and
reduction in power to meet the goals for space borne spectrometers.  Design
details and performance tests of the AOS;s and the DAC's being developed
for the Eos/MLS and the SMMM radiometers will be presented.  (Authors'






The Performance of Trellis Coded Noncoherent FSK in Noise and
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Wittke, Paul H, Schefter, Michael J. and Lam, Y. M.Author Text
Program and Abstract for the 1991 North American Radio Science Meeting,
sponsored by the United States National Committee for URSI  (International
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Western Ontario, p. 344, 24-28 June 1991.
Source Text
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The performance of trellis-coded FSK modulation with noncoherent detection
is presented, as applicable to a frequency-hopped spread spectrum
communication system or a conventional FSK system.  Nonorthogonal tone
spacing is considered as a parameter to control bandwidth expansion of the
coded hopped signal and to allow an increased number of users.  Soft
decision decoding with a maximum metric decoder is employed.  The metrics
considered are the energy metric with and without ideal jammer state
information as well as a self-normalizing metric that compensates for jamming
or interference.  Performance analysis of the system under full and partial
band noise jamming as well as multi tone jamming is presented.  For
nonorthogonal tone spacing, the signals are correlated, and so new Chernoff
bounds on the pairwise error probability for energy detectors with correlated
signals are derived.  Then the union Chernoff bound on bit error probability is
evaluated using the transfer function bounding technique and the method of
Zehavi and Wolf.  To assess the tightness of the bounds, simulations have
been carried out.  The theoretical bounds in most cases are within 1 to 3 dB
of the simulated results.  System performance is evaluated for 2, 4 and 8-
state trellis codes with tone spacings of 1/3T, 1/2T, 2/3T and 1/T Hz.  The use
of a reduced tone spacing brings little degradation in error performance, but
allows an increased number of tones and hence trellis coding without
expansion of the hopped band.  Jammer side information improves
performance substantially.  For the codes under study, improvements of 30
dB over the uncoded system can be realized.  Much of this improvement can
be realized with a practical self-normalized metric.  (Authors' abstract,
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The performance of trellis-coded FSK modulation with noncoherent detection
is presented, as applicable to a frequency-hopped spread spectrum
communication system or a conventional FSK system.  Nonorthogonal tone
spacing is considered as a parameter to control bandwidth expansion of the
coded hopped signal and to allow an increased number of users.  Soft
decision decoding with a maximum metric decoder is employed.  The metrics
considered are the energy metric with and without ideal jammer state
information as well as a self-normalizing metric that compensates for jamming
or interference.  Performance analysis of the system under full and partial
band noise jamming as well as multi tone jamming is presented.  For
nonorthogonal tone spacing, the signals are correlated, and so new Chernoff
bounds on the pairwise error probability for energy detectors with correlated
signals are derived.  Then the union Chernoff bound on bit error probability is
evaluated using the transfer function bounding technique and the method of
Zehavi and Wolf.  To assess the tightness of the bounds, simulations have
been carried out.  The theoretical bounds in most cases are within 1 to 3 dB
of the simulated results.  System performance is evaluated for 2, 4 and 8-
state trellis codes with tone spacings of 1/3T, 1/2T, 2/3T and 1/T Hz.  The use
of a reduced tone spacing brings little degradation in error performance, but
allows an increased number of tones and hence trellis coding without
expansion of the hopped band.  Jammer side information improves
performance substantially.  For the codes under study, improvements of 30
dB over the uncoded system can be realized.  Much of this improvement can
be realized with a practical self-normalized metric.  (Authors' abstract,
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The principal observing instrument at DRAO (Dominion Radio Astrophysical
Observatory) is an aperture synthesis telescope comprising seven 8.5-meter
parabolic antennas on a 600-meter baseline, making simultaneous
observations at 408 and 1420 MHZ.  The array comes to within about 80
meters of the main observatory building containing laboratories and offices
where the recent proliferation of personal computers and workstations has
raised concerns about the possibility of EM interference with astronomical
observations.  In addition, the DRAO 26-meter telescope, used primarily for
observations at or near 1420 MHZ (interstellar hydrogen emission) and 1660
MHZ (OH absorption lines), is situated immediately adjacent to the main
building, making it even more susceptible to low level interference.  It was
therefore decided to measure the emission from a number of typical personal
computers (PCS) and workstations at the frequencies of interest and relate
these measurements to signal levels required to cause interference.
Measurements were performed in a small anechoic chamber with a simple
receiving antenna connected to a low noise preamplifier and Spectrum
Analyzer.  The results were related to signals of known power transmitted
from quarter wavelength monopoles positioned at the test location.
Indications are that interference with the synthesis array is highly unlikely at
frequencies above 1 GHz, but interference at 408 MHZ is a theoretical
possibility.  The results of the measurements and considerations leading to
these conclusions will be discussed.  On the other hand, interference from a
workstation with OH line observations using the 26-meter telescope has
actually been demonstrated and some of the offending equipment has been
relegated to a screened enclosure - not a preferred solution.  Consequently,
methods for suppressing EM emissions from PCS at frequencies below 3
GHz are being actively investigated.  The most promising approach is to build
a shielding enclosure for the computer proper, with signals to the monitor,
keyboard, printer and other peripherals passing through low pass line filters.
Construction details and the performance of various experimental
Abstract Text
configurations will be described.  (Author's abstract, proceedings, English
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A problem originating in radar polarimetry is considered for which the radar
target is to be characterized by its coherent polarization state properties,
given complete coherent Back scatter scattering matrix data sets at one
frequency and for one target aspect angle.  First the Jones vector formalism
for the coherent monostatic case, together with Sinclair's back scattering
matrix [S(AB)] for the general polarization basis (AB) are introduced.  Using
the unitary change of polarization state transformation, the concept of the
characteristic polarization states of a scatterer, first introduced by Kennaugh
and Huynen, is presented.  For emphasizing the unique properties of the
interrelation among the existing characteristic polarization states the
generalized unitary transformation matrix formulation under the change of
basis transformation, expressed in terms of the polarization ratio ρ, is
developed.  For the monostatic reciprocal case (SAB = SBA), treated here, it is
shown that there exist in total five  pairs of characteristic polarization states:
orthogonal cross-polarization null and co-polarization maximum state pairs,
being identical and sharing one main circle with the co-polarization and the
orthogonal cross-polarization maximum state pairs, the latter being at right
angles with the cross-polarized null pairs; and a newly identified pair: the
orthogonal cross-polarization saddle point extreme which are normal to the
plane (main circle) spanned by the other four pairs on the polarization sphere.
  With this complete and unique mathematical description of Huynen's
polarization fork concept, it is now possible to study the polarimetric radar
target optimization problem more rigorously.  Various examples are provided
and interpreted by comparing the unique result with previous incomplete
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Commonly in radio communications fixed antenna polarization states are in
use also for dual orthogonal polarization channel frequency-reuse operations.
The most commonly  used antenna polarizations are fixed linear
"horizontal/vertical" or circular "left/right-handed" polarization states.
However, the communications signal  will, in general, suffer from polarization
state transformation and depolarization effects caused by scattering,
refraction, diffraction, etc., in a complex propagation medium.  The
polarization state degradation includes all obstructing objects affecting the
propagation space, i.e., topology, man-induced structures, vegetation and
atmospheric scatter, e.g., fog, rain, hail, etc.  In addition, in a multi-path
propagation environment such as in cellular communications, time-delayed
multiple vector waves of different polarization states simultaneously arrive at
the receiver, completely changing the polarization state o the initially
transmitted wave.  Therefore, the common use of (any) fixed antenna
polarizations is certainly far from optimal.  Thus, the aim of this paper is to
develop an agile polarization state adaptive communication systems
approach.  This is achieved by designing  the received antenna system with
completely free, arbitrarily adaptive polarization state, providing the following
advantages: (1) Maintain matched polarization state conditions resulting in
increased steady systems performance; (2) reject undesired signals by
adaptively switching receiver antenna state to a polarization state  orthogonal
to that of the undesired signal; (3) apply polarimetric matched signal filter
techniques with space filtering by use of adaptive polarization array antennas,
so that the desired signal can be selected within the "main beam."  In view of
the rapid advances currently being made in miniature compact electro-optical
signal processing device technology, the relatively large and complex adaptive
antenna polarization state control and polarimetric matched signal filter
systems can  soon be miniaturized and realized,  elevating "radar
polarimetry" to an indispensable tool also in cellular communications
technology.  (Authors' abstract, proceedings, English language/USA, Japan,
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This paper presents the principle and detection results of a novel Polarimetric
and Synthetic Aperture Frequency Modulated Continuous Wave Radar (FM-
CW POL-SAR) System.  First, the synthetic aperture technique is applied to
the conventional FM-CW radar, with emphasis placed on showing that the
Fourier transformed beat signal obtained by the FM-CW radar is equivalent to
one kind of Fresnel holograms, which leads us to the implementation of the
SAR technique.  Then, polarimetric measurements for object detection are
combined with the SAR mode leading to the realization of a fully polarimetric
imaging radar system.  Next, the resulting instrumentation test bed radar
system, operative in the microwave x-band, is calibrated, tested and applied
to the detection of a metallic plate of different orientations, demonstrating its
usefulness in polarimetric imaging and the high resolution detection along the
azimuthal direction by satisfying the Fresnel region operating conditions.
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A problem originating in radar polarimetry is considered for which the radar
target is to be characterized by its 4x4 Mueller matrix [M] properties in terms
of partially polarized wave treatment for the monostatic reciprocal and non-
reciprocal cases.  In order to compare our results with previous coherent
treatments of optimizing the corresponding 2x2 Sinclair matrix [S], first the
vector formalism for the coherent case is introduced.  The coherent
formulation is then extended via the coherency matrix (vector) approach to the
partially polarized case with the aid of the Kronecker expansion matrix and
the Stokes vector formalism.  Distinction of the Stokes Reflection Matrices is
made between the one-antenna and the two-antenna cases.  For the one-
antenna case, the reception of the optimal energy densities and powers is
accomplished separately for the co-polarized and the cross-polarized
channels which is a natural approach in radar polarimetry.  For the two-
antenna case, the reception of the optimal power is accomplished by
adjusting the polarization state of the receiving antenna to match or mismatch
the polarization state of the scattered wave.  The "degenerate Mueller matrix
case" for  purely coherent wave reception is analyzed first to facilitate
comparison with previous methods of optimizing the corresponding Sinclair
matrix [S].  Here, the Lagrangian multiplier method is used for determining
the characteristic optimal polarization states subject to the constraint that the
incident wave is purely polarized.  It is then shown that for the more general
partially polarized scattered wave case, there exist next to the total energy
density, three specific types of energy densities: (i) the adjustable  purely
polarized intensity, (ii) the noise-like unpolarized intensity, and (iii) the
receivable polarized intensity; for which separate optimization methods are
developed.  Whereas, for the first category, a factorized solution may be
found; for the second two criteria numerical  solutions must be used.  The
paper is concluded with a comparison of the various results obtained here
with those  obtained by other methods.  (Authors' abstract, proceedings,
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A 2.4 kbits/s predictive Multi pulse LPC coder, which could produce better
speech quality than conventional LPC-10 coder, has been proposed in the
paper.  A simple Multi pulse LPC coder cannot operate with acceptable good
speech quality below 6-8 kbits/s, because to transmit a minimal number of
multi pulses amplitudes and locations requires at least 6 kbits/s.  The
performance of MPLPC coder degrades rapidly below this lower bound.  The
quality of a CELP coder also dramatically deteriorates below 4.8 kbits/s,
because of insufficient representation of pitch harmonics, when a Gaussian
excitation codebook is used.  The main features of the proposed Predictive
Multi pulse LPC coder are as follows:  (1) Input speech frames each with 180
samples are first divided into subframes, referred to as prediction intervals.
The locations and magnitudes  of three multi pulses optimized by a closed-
loop search in first subframe are transmitted.  Multi pulses in other subframes
are interpolated by a linear time varying synthesis filter to trace the time-
varying characteristics of the vocal tract for consecutive subframes in one
frame.  The first subframe length and the multi pulses are jointly determined
by minimizing the mean-square error (MSE) between the original and the
synthesized speech.  (2)  Speech signals are classified into voicing/unvoicing
categories by an analysis-by-synthesis (ABS) method.  Based on a speech
database, a SNR threshold has been found for the V/UV classification.  A
frame is defined as an unvoicing one, if the SNR is less than 1.05 dB.  This
novel algorithm for classification has improved SNR by about 3 dB during
transition periods, compared to a pitch  predictive MPLPC coder.  (3)  Vector
quantization for LPC parameters of tree structure with branching factor of 32
is used to tailor the proposed algorithm to work at 2.4 kbits/s.  The two-stage
tree codebook has reduced computation load down to 1/16 with only slightly
increased memory requirement.  Cepstrum distance (CD) with average 2.91
dB and informal listening test  of several phonetically balanced sentences
have shown that the proposed algorithm of an enhanced Predictive MPLPC
coder could obtain better quality than present LPC-10 vocoder.(Authors'
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frame is defined as an unvoicing one, if the SNR is less than 1.05 dB.  This
novel algorithm for classification has improved SNR by about 3 dB during
transition periods, compared to a pitch  predictive MPLPC coder.  (3)  Vector
quantization for LPC parameters of tree structure with branching factor of 32
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A technique for measuring the density profile of a non-uniform electron plasma
that develops next to the heat tiles of a space vehicle as it passes through
the earth's atmosphere is derived and simulated.  On August 25, 1994, the
NASA space shuttle Discovery will deploy a 1/6 scale version of the
prospective Mars Mission return vehicle in the  upper atmosphere of the earth.
 The purpose  of this experiment, called the Aeroassist Flight Experiment
(AFE), is to determine the feasibility of using the atmosphere as an
aerobrake.  The Mars return vehicle will achieve extremely high velocities and
must be slowed in order to achieve a lower atmosphere orbit without the use
of retro-rockets since the weight of the fuel required for retro-rocket braking is
prohibitive.  As the AFE vehicle passes through the atmosphere, a non-
uniform electron plasma will develop near the thermal protection system heat
tiles.  It is this plasma that is responsible for the aerodynamic friction creating
the aerobrake.  Hence, characterization of the dynamically changing plasma
during the aeropass is of critical  importance.  The plasma is characterized by
its density profile as a function of distance from the heat tile outer surface.  In
order to measure the  plasma profile, a millimeterwave radar system, called
the Microwave Reflectometer ionization Sensor (MRIS), will be mounted
directly behind the heat tiles.  The MRIS device is to provide profile
measurements from 0-15 cm from the tile surface with 0.5 cm accuracy.
Measurement is facilitated by transmitting microwave energy through the heat
tiles into the plasma and detecting the energy reflected by the plasma.
Associated with a given frequency is a critical electron density.  When energy
at a given frequency is transmitted by the MRIS device and encounters its
associated critical density, the energy is reflected at that point, called the
turning point, and will return for detection.  The MRIS receiver is to convert the
detected echo into an estimate of the standoff distance which is defined to be
the distance from the tile outer surface to the turning point.  The dynamically
changing plasma that develops is non-uniform in density and reflects
Abstract Text
microwave energy from different range locations depending on the density and
microwave frequency.  Therefore, the "target" range is different for different
frequencies.  In this application, high resolution range estimation cannot be
obtained from conventional high bandwidth pulsed radar.  Complicating the
measurement is the physical constraint of mounting the microwave horns
behind  the heat tiles which are coated on the outside with a thin, high
dielectric, Reaction Cured Glass (RCG) which reflects much of the energy
before it ever enters the plasma, thus creating an interfering reflection.  This
paper presents both analytical and simulation results obtained at NCSU for
one of the primary candidate MRIS systems called the stepped double
sideband (DSB) system.  These simulations were performed using a
hierarchical block diagram communications system simulator.  One of the
primary original contributions this paper presents is the implementation of a
unique and accurate inhomogeneous plasma model.  Another original
contribution is our approach which uses the a priori knowledge of the glass
coating range as a reference while performing a time series analysis on the
DSB response data.  Simulation results are presented which show
remarkable accuracy obtainable from applying high resolution spectral
estimation techniques to the data produced by the short-range, minimal
bandwidth, stepped DSB radar system.  (Authors' abstract, proceedings,
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The advent of orbiting artificial satellites marked the beginning of the radio
beacon technique era.  This technique has been used to probe the
ionospheric structures ever since.  One of the quantities that can be
measured using the radio beacon technique is the integrated electron density
or the total electron content (TEC) along the satellite to ground receiver path.
As the satellite moves along its orbit, this path to a given receiver sweeps
through the ionosphere.  A localized structure in the ionosphere is therefore
viewed with changing view angles and has the potential of being imaged by
using the tomographic inversion technique.  In the idealized two dimensional
plane geometry with ground receivers of infinite density extending to ±∞, a
localized structure can be imaged uniquely with no loss of fidelity if the TEC
data is available for all the view angles and for all the infinite receivers.  If the
view angles are limited, or the receivers are discretely spaced over a finite
aperture, or the geometry is circular, the fidelity of the reconstructed image in
general will suffer deterioration.  This paper is concerned with an investigation
of how well these ionospheric structures can be imaged when such imperfect
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During the November 1990 WAGS campaign Digisondes at Qaanaaq (87
degrees CGLAT), Sondrestrom (77 degrees), Goose Bay (65 degrees),
Argentia (57 degrees), Millstone Hill (55 degrees), and Wallops Island (49
degrees) collected ionogram, skymap and drift data every 5 minutes from
November 10 to 24.  From the automatically obtained vertical electron density
profiles isodensity contours (as function of time) are generated for each
sounding station.  Traveling ionospheric disturbances associated with
atmospheric gravity waves can be identified on these contour plots.  High
resolution Doppler and incidence angle measurements of the reflected HF
waves are analyzed in new ways to determine the structure and velocity of the
TID from single station observations.  The multi-station observations are used
to verify the new single station analysis technique.  (Authors' abstract,
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The Global Positioning System (GPS) is a U.S. Department of Defense
Navigational system consisting of a number of earth-orbiting satellites at
20,000-km altitude.  These satellites continuously transmit radio signals
toward earth at carrier frequencies of 1.57542 and 1.22760 GHz.  The carriers
are modulated by a signal structure that permits ground-based receivers to
measure the range to each transmitting satellite.  By simultaneously
measuring a sufficient number of such ranges, the three-dimensional position
of the receiver may be determined, provided that the satellite positions are
known.  A continuously monitored array of three GPS receivers has been
operating in southern California since the spring of 1990.  Operated jointly by
the Jet Propulsion Laboratory (JPL) in Pasadena and Scripps Institution of
Oceanography in La Jolla, the California Permanent (GPS Geodetic Array
(PGGA) has Rogue receivers stationed at JPL, Scripps, and Pinyon Flats,
approximately 172 km ESE of JPL.  GPS shares with other space geodetic
techniques some inherent difficulties in measurements  of vertical motion,
including observational geometry (lines-of-sight are limited to above the
horizon) and variable delay of the received signal due to fluctuations in
tropospheric moisture content.  Variations of antenna phase center with
satellite elevation angle and multipath errors are additional effects which
contribute to errors in GPS measurement of the vertical.  Despite these
difficulties, however, the increasing number of GPS satellites, as well as
advances in receiver technology, have recently resulted in 5-mm short-term
precision in measurements of vertical motion between stations separated by
100-200 km.  We will present in this paper current measurements of vertical
(and horizontal) baseline components from the California PGGA.  Few-
millimeter daily repeatability has been achieved for all components, including
the vertical.  Initial indications are that the long-term (> months) repeatability
in the vertical is at the 1-cm level.  (Authors' abstract, proceedings, English
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Keyword Text
The principle of a single channel direction finder is described.  The direction of
arrival of a plane  wave is calculated by a correlation procedure.  The antenna
system consists of a circular array with  non-directional or directional
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The dependence of direction finding accuracy and sensitivity on the number of
signals and their  separation is investigated.  Using the Cramer-Rao lower
bound on the direction-of-arrival estimates,  it is shown that accuracy
degrades rapidly with the number of signals if the signals are separated by
less than a beamwidth.  Using results on the sensitivity of the direction
estimates to calibration errors,  it is demonstrated that the sensitivity to
calibration errors increases rapidly with the number of signals  if the signals
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In a coherent environment the problem of direction finding using arbitrary
antenna array geometries  always seems to be a multi variate optimization
problem.  An estimator derived using suboptimal  eigen techniques and
optimized using the method of alternating projection (AP) is shown to be
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frequencies, angle of arrival measurements
Keyword Text
The advance of digital ionosondes permits the measurement of new quantities
(for example, echo  phase) and of classical parameters (for example, delay
time and signal strength of an echo) with  much improved precision.  The
analysis of such data in turn provides more details and higher  accuracy of
properties of the ionosphere.  This is demonstrated for electron density profile






July - AugustMonth Text
HF channel occupancy and band congestion:  the other-user interference
problem.
Title Text
Stehle, R. H., Hagn, G. H.Author Text
Radio Science, Vol. 26, No. 4, pages 959-70; July - August 1991.  Authors
employed:  Information & Telecommunication Science Center, SRI
International, Menlo Park, California.
Source Text
radio communication, radio frequency interference,
telecommunication channels, USA, channel occupancy,
band congestion, other-user interference, HF, Europe,
UMIST
Keyword Text
For many systems, especially frequency-hopping systems, other-user
interference frequently is more  important than man-made noise from
incidental radiators or atmospheric noise from lightning.   Occupancy of
individual channels and congestion of allocated HF bands (for example, fixed
and  mobile, amateur) vary with type of service, frequency, time of day,
season, angle of arrival, type of  receiving antenna, bandwidth, threshold,
geographic location, and sunspot number.  This paper  summarizes channel
occupancy and band congestion observations made in the continental United
States and Europe in 1987 with SRI International's Mobile Spectrum
Monitoring Unit.  The data on  band congestion are compared with the
empirical model developed by researchers at the University  of Manchester
Institute for Science and Technology (UMIST), Manchester, United Kingdom.
A  concept for extending the UMIST model for congestion at a point to a






Performance analysis of diversely polarized antenna arraysTitle Text
Weiss, A. J., Friedlander, B.Author Text
IEEE Transactions on Signal Processing, Vol. 39, No. 7, pages 1589-603;
July 1991.  Authors employed:  Signal Processing Technology Limited, Palo
Alto, California.
Source Text
antenna arrays, antenna theory, electromagnetic wave
polarization, interference (signal), radio direction-
finding, performance analysis, detection probability,
SNR, uniformly polarized arrays, diversely polarized
antenna arrays, direction finding systems, Cramer-Rao
bound, directions of arrival, likelihood ratio
detector, closely spaced sources, direction finding
accuracy, polarization diversity, spatial separation,
signal-to-noise ratio, signal-to-interference ratio
Keyword Text
The performance of direction finding systems utilizing diversely polarized
antenna arrays is  investigated.  The Cramer-Rao bound (CRB) is used to
evaluate the accuracy of the estimated  directions of arrival.  The resolving
power of the array is evaluated by analyzing the performance of  a likelihood
ratio detector designed to determine whether the signals observed by the
array originate  from a single source or from two closely spaced sources.
Numerical examples and analysis of some  special cases provide insights
into the improvement in direction finding accuracy and in the resolving  power
of the array due to polarization diversity.  The case of a signal in the presence
of an interferer  is studied in some detail.  The CRB and the probability of
detection are evaluated as functions of the  spatial separation and the
polarization difference between signal and interferer, signal-to-noise ratio,  and
signal-to-interference ratio.  Performance comparisons are made between
uniformly polarized  and diversity polarized arrays.  It is shown that improved
direction finding performance can be  obtained by using polarization diversity,






Symmetric-pair antennas for beam steering direction finding or isotropic-
reception gain
Title Text
Benjamin, R., Titze, R., Brennan, P. V., Griffiths, H. D.Author Text
IEE Proceedings- H, Microwaves, Antennas and Propagation, Vol. 138, No. 4,
pages 368-74; August 1991.  Authors employed:  Department of Electronics
& Electrical Engineering, University College London, UK.
Source Text
antenna phased arrays, radio direction-finding,
receiving antennas, adaptive antenna array, symmetric
pair antennas, beam steering direction finding,
isotropic-reception  gain, phased array, communications
spectrum monitoring
Keyword Text
A novel type of phased array is described which seems particularly attractive
in direction finding and  adaptive beam steering applications, and allows
considerable simplification in the necessary signal  processing.  A variant of
the technique also permits gain with isotropic coverage for reception.  The
principles of the techniques are outlined, along with a discussion of several
possible array  configurations for use with direction finding, communications
and spectrum monitoring.   Experimental results are presented to confirm the






Performance of an Angle-of-Arrival Estimator in the Presence of a
Mainbeam Interference Source
Title Text
Lin, F. L. C., Kretschmer, F. F.Author Text
Report NRL-9345, 16 pages; August 1991.  Authors employed:  Naval
Research Laboratory, Washington, DC.
Source Text
accuracy, angle of arrival, angles, antenna arrays,
errors, estimates, interference, sources, target angle,
targets, test and evaluation, Tracking, direction
finding, adaptive arrays, Cramer-Rao bounds,  NTISDODXA
Keyword Text
Mainbeam interferences presents a serious target tracking problem for array
antennas.  This report   investigates a technique that is capable of providing
information on target angle of arrival when  a single interference source enters
the antenna mainbeam.  In-depth evaluation of the technique  shows that its
performance in angle estimation accuracy is comparable with that obtained
by other  more sophisticated methods, yet its implementation is relatively
simple. The resultant angular  estimation errors are quite close to the






Maximum Likelihood Estimation of Direction-of-Arrival and Detection
for Broad-Band Sources via Dynamic Programming
Title Text
Lin, Shen-de and Barkat, MouradAuthor Text




An Analysis is presented to estimate the number  of broad-band sources by
sensor arrays and to compute the maximum likelihood estimator (MLE) of
their direction-of-arrival (DOA) based on the dynamic programming (DP)
algorithm.  The approach is devised in the frequency domain.  With proper
selection  of the number of elements, the distance between elements, and the
step size, the global maximum for the log-likelihood function (LLF) can be
obtained.  Otherwise, the global maximum is not guaranteed.  Simulation
results are presented and studied to demonstrate the  performance of the
proposed method.  (Authors' abstract, formal literature, English language, file






Simulations in site error estimation for direction findersTitle Text
Lopez, R. E., Passi, R. M.Author Text
Journal of Geophysical Research, Vol. 96, No. D8, pages 15287-96; 20
August 1991.  Authors employed:  National Severe Storms Laboratory,
NOAA, Boulder, Colorado.
Source Text
atmospheric electromagnetic wave propagation,
atmospheric techniques, lightning, lightning,
atmosphere, measurement, technique, radio direction-
finding, site error estimation, direction  finders,
algorithm, direction finder, networks, azimuth
Keyword Text
The performance of an algorithm for the recovery of site-specific errors of
lightning direction finder  (DF) networks is tested under controlled simulated
conditions.  The simulations show that the  algorithm has some inherent
shortcomings for the recovery of site errors from the measured azimuth  data.
These limitations are fundamental to the problem of site error estimation using
azimuth  information.  Several ways for resolving or ameliorating these basic
complications are tested by  means of simulations.  From these it appears
that for the effective implementation of the site error  determination algorithm,
one should design the networks with at least four DFs, improve the  alignment
of the antennas, and increase the gain of the DFs as much as it is compatible






Equivalence of two theories of beam tiltTitle Text
Merrill, B. R.Author Text
Journal of the Optical Society of America, Optics and Image Science, Vol. 8,
No. 8, pages 1316-18; August 1991.  Author employed:  US Army
Atmospheric Science Laboratory, White Sands Missile Range, New Mexico.
Source Text
atmospheric light propagation, atmospheric turbulence,
weak turbulence propagation, atmospheric optics,
theories, beam tilt, equivalence, angle of arrival,
optical analog, Ehrenfest theorem, quantum physics,
beam wave, telescope aperture
Keyword Text
Demonstrates the equivalence of two different problems of beam tilt or angle
of arrival.  One  approach employs the optical analog of the Ehrenfest theorem
from quantum physics to derive the  angle of arrival for a beam wave.  The







Signal enhancement of the spatial smoothing algorithm.Title Text
Moghaddamjoo, Alireza and Chang, Tzu-ChiehAuthor Text
IEEE Transactions on Signal Processing, Vol. 39, No. 8, pages 1907-1911,
August 1991.  Authors' Association:  Department of Electrical Engineering &
Computer Science, University of Wisconsin, Milwaukee, Wisconsin.
Source Text
signal processing, direction finding systems,
mathematical techniques, Eigenvalues and
Eigenfunctions, spectrum analysis, computer simulation,
mathematical statistics, Monte  Carlo Methods, signal
enhancement, spatial smoothing algorithm, direction of
arrival estimation
Keyword Text
A spatial smoothing algorithm to decorrelate highly correlated sources for
direction-of-arrival (DOA) estimation in narrowband problems is developed.
The rate of  decorrelation of the coherent sources is very low and sensitive to
the signal-to-noise ratio  (SNR) for sources with close DOAs.  A method to
enhance the signal (to remove the  effects of the sensor noise) and to make
the spatial smoothing robust with respect to SNR  is proposed.  This
approach will significantly improve the resolution of the algorithm.   Statistical
characteristics of the improved spatial smoothing are compared with that of










Electronics Letters, Vol. 27, pages 1557-1559, August 15, 1991.
(ISSN 0013-5194)  Author employed: University College, London, England.
Source Text
antenna arrays, antenna components, antenna radiation
patterns, direction finding, phase error, phased
arrays, amplitudes, lossless materials
Keyword Text
The sensitivity of the output signals of symmetric-pair arrays to phase and
amplitude errors  is investigated.  It is shown that in the presence of such
errors it is still possible to obtain  the binary information supplied by each






A parametric method on determining the number of signals in narrow-
band direction  finding
Title Text
Wu, Qiang and Fuhrmann, Daniel R.Author Text
IEEE Transactions on Signal Processing, Vol. 39, pages 1848-1857, August
1991.  (ISSN 1053-587X)   Authors employed:  McMaster University,
Hamilton, Canada; Washington University, Saint Louis, Missouri.
Source Text
computerized simulation, direction finding, iterative
solution, maximum likelihood  estimates, multi sensor
applications, narrowband, signal processing, asymptotic
 properties, matrices (mathematics)
Keyword Text
A novel and more accurate method to determine the number of signals in the
multi source  direction finding problem is developed.  The information-theoretic
criteria of Yin and  Krishnaiah (1988) are applied to a set of quantities which
are evaluated from the  log-likelihood function.  Based on proven asymptotic
properties of the maximum  likelihood estimation, these quantities have the
properties required by the criteria.  Since  the information-theoretic criteria
use these quantities instead of the eigenvalues of the  estimated correlation
matrix, this approach possesses the advantage of not requiring a  subjective
threshold, and also provides higher performance than when eigenvalues are
used.  Simulation results are presented and compared to those obtained from






Geometry and multiple direction estimation.Title Text
Bucy, R. S.Author Text
Information Sciences, Vol. 57-58, No.1, pages 145-158, September -
December 1991.  Author employed:  University of Southern California, Los
Angeles, California.
Source Text
mathematical techniques, geometry, direction finding
systems, multiple target direction estimation,
Grassmannian manifold, Maurer-Cartan equations
Keyword Text
We consider the problem of the estimation of multiple target directions, given
the output  of a phased array of identical elements.  The natural mathematical
setting for this problem  is the Grassmannian manifold.  In order to
understand the problems considered here, a  knowledge of exterior forms, lie
groups and differential geometry is essential.  We review  some of the
essential ideas relevant to the problem, including the Maurer-Cartan
equations,  algebraic varieties in projective space and the invariant volume
integral for symmetric  spaces.  Our purpose is to study probability measures
on Grassmannians, in order to pose  and solve the Bayes problem on






MUSIC Algorithm Implementation for Shipboard HF Radio Direction
Finding
Title Text
Kowalski, Paul, Geffert, Terry and Veve, MichaelAuthor Text




Using internal research funds, Unisys developed a high resolution, high
frequency direction  finding system for shipboard applications based on the
multiple signal classification (MUSIC) algorithm.  The half-rack system has
successfully undergone at-sea and pier-side tests on several ship classes,
and at several field sites.  Using a three- to five-meter antenna aperture, the
system demonstrates ground wave line-of-bearing accuracies of ±3 degrees
over the full HF band (3 to 30 MHZ) at shore sites and ±5 degrees on ships.
The   system effectively operates against skywave and ground wave signals,
calculating the elevation and azimuth angle of the incoming wave front.  For
shipboard applications, three-element bow and stern antenna arrays
overcome the typical field deformations caused by superstructure
interactions.  A detection and selection algorithm selects the best array
based on field uniformity and signal-to-noise ratios.  Spatial smoothing and
sector search pattern algorithms help to reduce re-radiation effects.  (Authors'






Angle and Polarization Estimation Using ESPRIT with a Polarization
Sensitive Array
Title Text
Li, Jian and Compton, R. T. Jr.Author Text




This paper shows how estimation of signal parameters via rotational
invariance techniques (ESPRIT) may be used to estimate both the arrival
directions and the polarizations of incoming plane waves with a uniform linear
array of crossed dipoles.  The ESPRIT algorithm exploits the invariance
properties of such an array so that both angle and polarization estimates may
be computed.  Some typical examples showing the use of this method are
presented in the paper.  (Authors' abstract, formal literature, English






Angle Estimation Using a Polarization Sensitive ArrayTitle Text
Li, Jian and Compton, R. T.  Jr.Author Text




In a previous paper, the authors described how the ESPRIT algorithm may be
used to estimate both the arrival directions and the polarizations of incoming
plane waves with a uniform linear array of crossed dipoles.  An alternative
approach is described here that may be used with the same array to estimate
arrival angles only.  This new approach has the advantage that  it requires far
fewer computations.  The performance of this approach is compared with that
of the original approach and with that of estimators using conventional






RF Systems Engineering CourseTitle Text
AnonymousAuthor Text
RF Systems Engineering Course, Volume I: "Radio Frequency Design
Antennas," and Volume II: "Radio Wave Propagation," Southwest Research




This course, given at the Southwest Research Institute Electromagnetics
Division laboratories, was an introduction to radio frequency systems
engineering.  The sessions covered RF design, antennas, radiowave
propagation, and radio noise and interference.  Abstract written for purpose of
this publication by Southwest Research Institute, training material, English






Null Steering by Real-Weight Control--A Method of Decoupling the
Weights
Title Text
Ibrahim, Hosny M.Author Text




A method for independent  steering  of each null in the radiation pattern of a
linear array using real weight control is introduced.  The method depends on
decoupling the weights such that each real weight is associated with a given
null.  It has the capability of tracking the direction of jammers by changing
only the weight corresponding to each jammer.  Phase shifters are used
solely to steer the main beam in the direction of the desired signal.  The price
for this method is that the number of steerable nulls is equal to or less than
half the total number of array elements.  (Author's abstract, formal literature,






Null Steering in Phased Arrays by Controlling the Element PositionsTitle Text
Ismail T. H. and Dawoud, Mahmoud M.Author Text




Null steering methods usually involve costly and complicated amplitude
and/or phase control systems.  A new technique is presented for null steering
based on the element position perturbations.  This technique frees the phase
shifters to be used solely for steering the main beam toward the direction of
the desired signal.  It also removes the limitations  of the other techniques
by independently steering the main beam and the nulls to arbitrary
independent directions.  This technique is also capable of obtaining sidelobe
cancellation and wide-band signal rejection.  (Authors' abstract, formal






MUSIC Algorithm Implementation for Shipboard HF Radio Direction
Finding
Title Text
Kowalski, Paul, Geffert, Terry and Veve, MichaelAuthor Text
MILCOM 91 Conference Record, vol. 3 of 3, pp. 0943-0947, 1991 IEEE
Military Communications Conference, McLean, Virginia, 4-7 November 1991.
Source Text
Keyword Text
Using internal research funds, Unisys developed a high resolution, high
frequency direction finding system for shipboard applications based on the
Multiple Signal Classification (MUSIC) algorithm.  The half-rack system has
successfully undergone at-sea and pier-side tests on several ship classes,
and at several field sites.   Using a three- to five-meter antenna aperture, the
system demonstrates ground wave line-of-bearing accuracies of ±3 degrees
over the full HF band (3 to 30 MHZ) at shore sites and ±5 degrees on ships.
The  system effectively operates against skywave and groundwave signals,
calculating the elevation and azimuth angle of the incoming wave front.  For
shipboard applications, three-element bow and stern antenna arrays
overcome the typical field deformations caused by superstructure
interactions.  A detection and selection algorithm selects the best array
based on field  uniformity and signal-to-noise ratios.   Spatial smoothing and
sector search pattern algorithms help to reduce re-radiation effects.  (Authors'










European Symposium on the Role of Aerospace Technology in Oceanology,
Msida, Malta, November 28-December 1, 1988.  Proceedings:  International
Journal of Remote Sensing, Vol 12, pages 713-724, April 1991. (ISSN 0143-
1161), (A91-31460 12-48)  Author employed: ORSTOM, Montpellier, France.
Source Text
fisheries, remote sensing, satellite observation,
fishes, radiometers, spot (French  satellite), wildlife
radiolocation
Keyword Text
The relationship between the behavior of the ocean-surface tuna and the
environment is  investigated using remotely sensed data, and the results are
used to introduce a basis for  a coherent theory of tuna behavior.  A general
hypothesis is proposed according to which  tuna present in a tuna fishery
zone is inclined to aggregate close to any anomalies of  parameters in their
environmental sensing field.  Several models are presented for  assessing or
forecasting surface tuna stocks.  Founding an international study is proposed
in which remote sensing tools would be integrated in the fishery management
structure and  which would establish a data acquisition system in remote
sensing satellites; from the  results of this study a true operational halieutic










MILCOM 91 Conference Record, vol. 2 of 3, pp. 0832-0840, 1991 IEEE
Military Communications Conference, McLean, Virginia, 4-7 November 1991.
Source Text
Keyword Text
This paper has defined six typical conventional and LPD waveforms and
analyzes them against seven detection techniques.  Simplified models are
presented as examples of each technique and approximate sensitivities
derived.  These provide a general approach to the designing of waveforms that
successfully resist detection.  Of greatest utility is the ability to test the
effectiveness of postulated threats against candidate waveforms, and to test
the relative LPD strengths of competing candidate waveforms.  (Author's






The Aircraft Warning Service, Hawaii and The Signal Company, Aircraft
Warning, Hawaii
Title Text
Johnston, Stephen L.Author Text
IEEE AES Systems Magazine, December 1991.Source Text
Keyword Text
Radar was developed in the U.S. just prior to the start of World War II,
independently by both the Naval Research Laboratory and the U.S. Army
Signal Corps.  Many radar workers are aware that two enlisted men of the
U.S. Army Signal Corps used a newly developed Signal Corps radar set to
detect the wave  of Japanese aircraft as they approached the island of  Oahu
on the morning of Sunday, December 7, 1941.  Very few people have
recognized that this was the first use of radar by the U.S. armed forces in a
military action.  Some people have even incorrectly stated that this use of
radar was a failure although the radar worked perfectly.  (Author's abstract,






The application of GPS to the H-II orbiting planeTitle Text
Kawano, I., Wakabayashi, Y., Izumi, T., Harigae, M., Ikeuchi, M.,
Maeda, H.
Author Text
Navigation. Journal of the Institute of Navigation, Vol.38, No.4, pages 317-39;
Winter 1991.  Authors employed:  National Space Development Agency of
Japan, Ibaraki, Japan.
Source Text
radio direction-finding, radio navigation, satellite
relay systems, space vehicles, pseudo range variation,
GPS, H-II orbiting plane, HOPE, space transportation
vehicle,  H-II rocket, receiver design, orbit
determination, delta range variations, dynamic  motion,
time to first fix, antenna location, navigation
performance
Keyword Text
Describes the application of GPS to the H-II orbiting plane (HOPE). The
HOPE is a  Japanese space transportation vehicle that will be launched at the
end of the 1990's. It will  be launched by the H-II rocket, a Japanese next-
generation main launcher, and will return  to the Earth autonomously after
various orbital operations. GPS is a key component in  guiding the HOPE
safely during the on-orbit, rendezvous, de-orbit, and approach phases.  The
paper presents the analytical results of GPS receiver design and orbit
determination.  Specifically, it addresses expected pseudo range and delta
range variations, tolerance to  high dynamic motion, time to first fix (TTFF),






GPS interferometric attitude and heading determination: initial flight test
results
Title Text
Van Graas, F., Braasch, M.Author Text
Navigation.  Journal of the Institute of Navigation, Vol.38, No.4, pages 297-
316; Winter 1991.  Authors employed:  Avionics Engineering Center, Ohio
University, Athens, Ohio
Source Text
aerospace testing, microcomputer applications, radio
direction-finding, radio navigation, radiowave
interferometry, satellite relay systems,
telecommunications computing, attitude data, attitude
determination, heading determination, flight test
results, GPS  interferometry, antennas, 24-channel GPS
receiver, microcomputer, storage, heading  data,
software-generated artificial horizon, aircraft state
estimation, flight control,  navigation
Keyword Text
Attitude and heading determination using GPS interferometry is a well-
understood  concept. However, efforts have been concentrated mainly in the
development of robust  algorithm and applications for low-dynamic, rigid
platforms (e.g. shipboard). The paper  presents results of what is believed by
the authors to be the first real-time flight test of  a GPS attitude and heading
determination system. Signals from four antennas are  processed by a 24-
channel GPS receiver. Data from the receiver are sent to a  microcomputer for
storage and further computations. Attitude and heading data are sent  to a
second computer for display on a software-generated artificial horizon.
Demonstration of this technique proves its candidacy for augmentation of







Multi-monitor station 'on the fly' ambiguity resolution: the impacts of
satellite geometry  and monitor station geometry
Title Text
Abidin, H. Z.Author Text
Conference:  IEEE PLANS '92:  Position Location and Navigation
Symposium:  500 Years After Columbus-Navigation Challenges of Tomorrow,
Monterey, CA, March 23-27, 1992.  Conference Record published by IEEE,
New York, NY, (Cat No. 92CH3085-8), pages 412-18, 1992. (ISBN 0 7803
0468 3)   Author's Association:  Department of Surveying Engineering, New
Brunswick University, Fredericton, NB, Canada.
Source Text
radio direction-finding, radio navigation, multi
monitor station, satellite geometry, monitor station
geometry, carrier phase cycle  ambiguity, real-time
differential GPS, Global Positioning System, kinematic
positioning, on the fly ambiguity resolution,
observation noises
Keyword Text
It is noted that resolving the carrier phase cycle ambiguity on the fly is the
key to precise  (centimeter-level accuracy) real-time differential GPS (Global
Positioning System)  kinematic positioning. The resolution requires on the fly
isolation of the correct  ambiguity from the geometric range and the errors and
biases in the observations, and  therefore it is not an easy task to
accomplish. The performance of the ambiguity  resolution, however, can be
improved by using more than one monitor station along with  a reliable on the
fly ambiguity resolution technique. The advantages of multi monitor  station on
the fly ambiguity resolution are described. The impacts of satellite geometry
and monitor station geometry on the ambiguity resolution are analyzed, and
some results  are presented to highlight the important issues. The effects of
the geometry of satellites  and monitor stations on the on the fly ambiguity
resolution were investigated by  considering only the observation noises,
assuming that all the biases in the observations  have been eliminated by






Fast orthogonal search for direction findingTitle Text
Adeney, K.M. and Korenberg, M.J.Author Text
Electronics Letters, Vol. 28, No. 25, pages 2268-9, 1992.  Authors'
Association:  Department of Electr. Engineering, Queen's University,
Kingston, Ontario, Canada.
Source Text
iterative methods, signal detection sensor array,
direction finding, modelling algorithm, fast orthogonal
search, plane waves, iterative approach, mean-squared
error, Root-MUSIC, computer simulations
Keyword Text
An efficient modelling algorithm known as fast orthogonal search (FOS) is
applied to the estimation of the directions of plane waves incident on an array
of sensors. An iterative approach which decreases the mean-squared error of
the original FOS model is introduced. The methods are demonstrated and






Amelia Earhart--Miscellaneous articles concerning her final flight and
her disappearance in July 1937
Title Text
AnonymousAuthor Text
Gathered by D. N. Travers, 1992 and ongoing.Source Text
Keyword Text
This file contains articles from the news media, letters from interested
direction finding experts, transcribed communications dated July 1937 from
Operator in Charge, Midway; Operator in Charge, Wake; and Division
Communication Superintendent, Pacific Division, Alameda.  Also included are
other various reports and plots of her final flight and some of the searches
carried out.  (Abstract written for purpose of this  publication by Southwest
Research Institute, private correspondence and unpublished materials,






Airborne system for detection and location of radio interference sourcesTitle Text
Audone, B. and Pastore, A.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
26/1-12, 1992.  Authors' Association:  ALENIA-Settore Sistemi Difesa,
Stabilimento di Caselle, Caselle Torinese, Italy.
Source Text
aerospace testing, radio direction-finding, radio
frequency interference, source detection, source
location, HF, VHF, UHF, radio interference sources,
surveillance, airborne system, prototype installation,
aircraft, flight tests, 20 MHZ to  1 GHz
Keyword Text
The paper analyzes the requirements and problems related to the surveillance
for civil  application, of the electromagnetic spectrum between 20 and 1000
MHZ, with particular  attention to the detection and location of radio
interference sources; after a brief  introduction and indication of the
advantages of an airborne versus ground installation,  the airborne system
designed by Alenia in cooperation with the Italian Ministry of Post  and
Telecommunication, its practical implementation and the prototype
installation on  board a small twin turboprop aircraft for experimentation






Influence of propagation on high-frequency direction-finding and single-
station  radiolocation
Title Text
Baltazart, V., Bertel, L., Eleury, R.Author Text
Laboratory Radiocommunications, Rennes University, France, pages 9/1-13,
AGARD, Neuilly sur Seine, France, pages viii+331, 1992.
Source Text
inverse problems, ionospheric electromagnetic wave
propagation, radio  direction-finding, radiowave
interferometry, radiowave propagation, high-frequency
direction-finding, single-station radiolocation,
directions of arrival,  ionospheric medium, propagation
paths, modes, performance of Goniometric systems,
interferometry, data processing, space-time processing,
polarization filtering, vertical  sounding, partial
updating profile, tilt
Keyword Text
The direct problem consists in estimating several directions of arrival of the
incoming  waves.  For this purpose and for a given state of the ionospheric
medium, the angles of  all propagation paths and modes are determined.  The
simplified model of waves coming  from the ionosphere permits the authors to
simulate the behavior of Radiogoniometers.   They analyze the performance of
Goniometric systems based upon interferometry, data  processing and space-
time processing.  Proximity in such propagation modes leads to the  addition
of a polarization filtering procedure.  The inverse problem consists in locating
the emitter thanks to the previous Radiogoniometry results.  The effect of an
imperfect  knowledge of the profile is considered single station before two
methods: the first deals  with vertical sounding results; the second works from






The influence of propagation on high frequency Radiogoniometry and
single station  location
Title Text
Baltazart, V., Bertel, L., Fleury, R.Author Text
AGARD:  Radiolocation Techniques, 13 pages (See N93-23598 08-32), 1992.
Authors employed:  Centre National d'etudes des Telecommunications,
Lannion, France; Rennes University, Laboratory Radio communications,
France.
Source Text
data processing, emitters, interferometry, propagation
modes, radio signals, radio  transmitters,
Radiogoniometers, signal measurement, attitude
(inclination), estimating,  high frequencies
Keyword Text
This paper deals with some propagation effects which can influence Single
Station  Location systems. We consider first, the direct problem which
consists of estimating  several directions of arrival of the incoming waves. For
this purpose and for a given state  of the ionospheric medium, the angles of
all propagation paths and modes are  determined. In a second step, the
simplified model of waves coming from the ionosphere  which has been
developed before, permits us to simulate the behavior of  Radiogoniometers.
We analyze the performance of Goniometric systems based upon
interferometry, data processing, and space-time processing. Proximity in
such  propagation modes leads to the addition of a polarization filtering
procedure. The  problem in reverse consists of locating the emitter thanks to
the previous Radiogoniometry  results. We look at the effect of an imperfect
knowledge of the profile, before  introducing two SSL methods: the first
dealing with vertical sounding results; and the  second works from a partial






The influence of propagation on high frequency radiogoniometry and
single station location
Title Text
BALTAZART, V., BERTEL, L., FLEURY, R.Author Text
AGARD, Radiolocation Techniques, 13 pages, (See N93-23598 08-32), 1992.
Authors' Association:  Rennes University, Lab. Radiocommunications,
France;  Centre National d'Etudes des Telecommunications, Lannion, France.
Source Text
DATA PROCESSING, EMITTERS, INTERFEROMETRY, PROPAGATION
MODES, RADIO SIGNALS, RADIO TRANSMITTERS,
RADIOGONIOMETERS, SIGNAL MEASUREMENT
Keyword Text
This paper deals with some propagation effects which can influence Single
Station Location systems., We consider first, the direct problem which
consists of estimating several directions of arrival of the incoming waves., For
this purpose and for a given ate of the ionospheric medium, the angles of all
propagation paths and modes are determined., In a second step, the
simplified model of waves coming from the ionosphere which has been
developed before, permits us to simulate the behavior of radiogoniometes.,
We analyze the performance of goniometric systems based upon
interferometry, data processing, and space-time processing., Proximity in
such propagation modes leads to the addition of a polarization filtering
procedure., The problem in reverse consists locating the emitter thanks to the
previous radiogoniometry results., We look at the effect of an imperfect
knowledge of the profile, before introducing two SSL methods: the first dealing
with vertical sounding results; and the second works from a partia updating






A radar countermeasures receiverTitle Text
Baseghi, B.Author Text
Raytheon Company, Lexington, Massachusetts, pages 180-3, IEE, London,
UK, pages xxii+544, IEE, 1992.
Source Text
fast Fourier transforms, military equipment, radar
receivers, signal processing, radar countermeasures
receiver, angle of arrival, pulse repetition frequency,
PRF,  dense signal environment, fast Fourier transform,
FFT, data channels, digital signal  processing, radar
emitters, cross-correlation
Keyword Text
In many radar countermeasure applications it is necessary to estimate the
angle of arrival  (AOA), frequency and the pulse repetition frequency (PRF) of
each radar emitter in a  dense signal environment. The parameters of multiple
simultaneous emitters are estimated  using a fast Fourier transform (FFT) on
sampled data collected from three data channels.  Current methods of
frequency estimation and AOA computation are based on well  established
instantaneous frequency discriminators and interferometer receivers,
respectively. However, significant sensitivity and resolution enhancements are
achieved  with the application of digital signal processing. The receiver
described can estimate  either the frequency or the AOA of radar emitters
with respect to their PRFs using  information embedded in the cross-
correlation of signals obtained from three data  channels that are delayed






A theory for an acoustic perception systemTitle Text
Bates, J. K.Author Text
Conference:  IEEE-SP International Symposium Time-Frequency and Time-
Scale Analysis, Victoria, BC, Canada, October 4-6, 1992.  Conference
Proceedings published by IEEE, New York, NY, (Cat No. 92TH0478-8), pages
441-4, 1992. (ISBN 0 7803 0805 0)  Author's Association:  Time/Space
Systems, Pleasantville, New York.
Source Text
acoustic signal processing, acoustic variables
measurement, speech  intelligibility, parameters
measurement, acoustic perception  system, time,
amplitude, space, delay  line, time-parallel  arrays,
environment.
Keyword Text
A theory of acoustic perception based on extracting meaning from a  signal
by direct  analysis of waveform features is presented.  This  approach avoids
the theoretical  difficulties that are inherent in  Fourier or any other transform
method.  At each  waveform zero,  parameters in time, amplitude, and space
are measured and stored in  a  delay line.  Using a hierarchy of time-parallel
arrays, this information  is  instantaneously parsed into sequences that
characterize the various  environmental  acoustic sources.  The system
described emphasizes, but is  not limited to, speech  perception.  Examples
demonstrate real-time  direction finding, sorting speakers by  direction, and






Geolocation of an electromagnetic emitter using a cyclostationary time
difference of  arrival technique.
Title Text
Benson, Timothy A.Author Text
Master's Thesis:  Astia Document (AD)-A261781, 88 pages, 1992.  Author
employed:  Naval Postgraduate School, Monterey, California.
Source Text
binary phase shift keying, radio direction finders,
radio frequency interference, signal  detection, signal
processing, spread spectrum transmission,
electromagnetic properties,  electromagnetic radiation,
position (location), signal to noise ratios, spectral
correlation,  time response
Keyword Text
Many applications of signal processing require that the location of an
electromagnetic  emitter be determined.  An algorithm is used to geolocate
such an emitter.  Special  features of the algorithm not only allow the
detection of cyclostationary signals in strong  negative signal to noise ratio
environments, but also discriminate against unwanted  signals not of interest
that may either occupy the same frequency band or have similar  signal
characteristics as the signal of interest.  This is accomplished by determining
 spectral correlation densities for cycle frequencies equal to various







Geolocation of an electromagnetic emitter using a cyclostationary time
difference of arrival technique
Title Text
BENSON, TIMOTHY A.Author Text
Report:  Astia Document (AD)-A261781, 88 pages, 1992. (AIAA Technical
Library)   Author's Association:  Naval Postgraduate School, Monterey, CA.
Source Text
BINARY PHASE SHIFT KEYING, RADIO DIRECTION FINDERS,
RADIO FREQUENCY INTERFERENCE, SIGNAL DETECTION, SIGNAL
PROCESSING, SPREAD SPECTRUM TRANSMISSION
Keyword Text
Many applications of signal processing require that the location of an
electromagnetic emitter be determined., An algorithm is used to geolocate
such an emitter., Special features of the algorithm not only allow the
detection of cyclostationary signals introng negative signal to noise ratio
environments, but also discriminate against unwanted signals not of interest
that may either occupy the same frequency band or have similar signal
characteristics as the signal of interest., This is accomplished by detrmining
spectral correlation densities for cycle frequencies equal to various exploitable







Null shifting with fixed delaysTitle Text
BERRY, M. H. and GOOKIN, D. M.Author Text
Report:   Astia Document (AD)-A250059, 7 pages, 1992.  Sponsored by
ONR.  (AIAA Technical Library)  Authors' Association:  Naval Ocean Systems
Center, Research Development, Test and Evaluation Division, San Diego, CA.
Source Text
DELAY CIRCUITS, FIBER OPTICS, INTEGRATED OPTICS, NULL
ZONES, OPTICAL DATA PROCESSING, OPTICAL FILTERS, SIGNAL
PROCESSING
Keyword Text
We demonstrate null shifting over a 1 GHz bandwidth using a fiber optic and
integrated optic transversal filter., The null depth for our system is greater
than 70 dB measured with a 10 kHz IF bandwidth., The null shifting is
achieved by varying the tap weht values., Null shifting in the response of a
transversal filter is directly related to null steering for a radar direction finder.,
The fixed delays consist of optical fibers cut at 10 centimeter increments.,
Integrated optical 2 x 2 couplers are used ahe tap weights., The weighting is
controlled by an applied voltage., The depth of the null is limited by the
dynamic range of the source/detector combination., Ordinary fixed weight
fiber optic transversal filters are subject to dynamic range and
bandwidtimitations due to errors in cutting the fiber lengths., This problem can
be remedied by using variable taps to shift the null frequency., The null depth






Null shifting with fixed delaysTitle Text
Berry, M. H., Gookin, D. M.Author Text
Astia Document (AD)-A250059, 7 pages, 1992.  Author employed:  Naval
Ocean Systems Center,  Research Development, Test and Evaluation
Division, San Diego, California.
Source Text
delay circuits, fiber optics, integrated optics, null
zones, optical data processing, optical  filters,
signal processing, antenna arrays, fir filters, phased
arrays, radio direction  finders
Keyword Text
We demonstrate null shifting over a 1 GHz bandwidth using a fiber optic and
integrated  optic transversal filter.  The null depth for our system is greater
than 70 dB measured  with a 10 kHz IF bandwidth.  The null shifting is
achieved by varying the tap weight  values.  Null shifting in the response of a
transversal filter is directly related to null  steering for a radar direction finder.
The fixed delays consist of optical fibers cut at 10  centimeter increments.
Integrated optical 2 x 2 couplers are used as the tap weights.   The weighting
is controlled by an applied voltage.  The depth of the null is limited by  the
dynamic range of the source/detector combination.  Ordinary fixed weight
fiber optic  transversal filters are subject to dynamic range and bandwidth
limitations due to errors  in cutting the fiber lengths.  This problem can be
remedied by using variable taps to shift  the null frequency.  The null depth






Method and apparatus for passive direction finding with sideband
determination.
Title Text
Beyer, Ralph K., Hunt, Robert E.Author Text
Patent:  Department of the Navy, Washington, DC.  Report (AD)-D015546,
<PI> US-Patent (PT)-5,148,180, US-Patent (PT)-APPL-SN-729741, 6 pages,
1992.
Source Text
direction finding, radio signals, sidebands,
superheterodyne receivers, antenna  components,
patents, phase detectors, quadratures, radio equipment
Keyword Text
A method and apparatus are provided for passive direction finding that
determines the  sideband and angle of arrival of an incoming radio signal. A
four-channel  superheterodyne receiver generates quadrature between the
radio signals received by each  channel. Four in phase/quadrature phase
detectors are connected to the receiver for  generating in phase and
quadrature components of the electrical phase differences between  antenna
elements of the receiver. The in phase and quadrature components are used
for  sideband determination and the electrical phase differences are used to






A radio location system designTitle Text
Bormann, J. J.Author Text
Conference:  IREECON '91, Sydney, NSW, Australia, September 16-20,
1991.  Australia's Electronics Convention Proceedings published by IREE,
Edgecliff, NSW, Australia, 1992.  (ISBN 0 909394 26 1)  Author's
Association:  Digital Communications  Group, South Australia University,
Ingle Farm, SA, Australia
Source Text
phase measurement, radio direction-finding, radio
receivers, radio location system design, radio
direction finding system, receiver
Keyword Text
The design features of a radio direction finding system are described.  The
receiver block  diagram is presented and discussed, as is the phase






A radio location system designTitle Text
Bormann, J.J.Author Text
Conference:  IREECON '91: Australia's Electronics Convention, Sydney,
NSW, Australia, September 16-20, 1991.  Proceedings published by IREE,
Edgecliff, NSW, Australia, Vol. 1, pages 416-19, 1992. (ISBN 0 909394 26 1)
 Author's Association:  Digital Commun. Group, South Australia Univ., Ingle
Farm, SA, Australia
Source Text
phase measurement, radio direction-finding, radio
receiversradio location system design, radio direction
finding system, receiver, phase measurement
Keyword Text
The design features of a radio direction finding system are described. The
receiver block diagram is presented and discussed, as is the phase






Adaptive beams for beamspace direction findingTitle Text
Bronez, T., Creekmore, J., Keizer, R.Author Text
Conference:  IEEE Sixth SP Workshop on Statistical Signal and Array
Processing Conference, Victoria, BC, Canada, October 7-9, 1992.
Sponsored by IEEE, University Victoria, Naval Surface Warfare Center.
Conference Proceedings published by IEEE, New York, New York, (Cat No.
92TH0410-1) pages 255-8, 1992. (ISBN 0 7803 0508 6)  Authors' Association:
 MITRE Corporation, McLean, Virginia.
Source Text
adaptive systems, antenna phased arrays, antenna
radiation patterns, array signal  processing, radio
direction-finding, beam design, radio direction
finding, HF, array processing, beamspace direction
finding, simulation, adaptive-beamspace processing
Keyword Text
Radio direction finding in the high-frequency band is challenging since the
complex  signal and noise environment is difficult to model, defeating the
basis of most  high-resolution techniques.  Since fixed beams are ineffective
with the small apertures  common at HF, the authors propose a method for
designing beams adaptively (i.e., in  a data-dependent manner).  Results
based on both simulation and real HF field data show  that adaptive-







A homotopy continuation approach for self-calibration of arrays with
general phase  perturbations
Title Text
Brown, G. C., McClellan, J. H., Holder, E. J.Author Text
Conference:  IEEE Sixth SP Workshop on Statistical Signal and Array
Processing Conference, Victoria, BC, Canada, October 7-9, 1992.
Sponsored by IEEE, University Victoria, Naval Surface Warfare Center.
Conference Proceedings published by IEEE, New York, New York, (Cat No.
92TH0410-1) pages 263-6, 1992. (ISBN 0 7803 0508 6)  Authors' Association:
 School of Electrical Engineering, Georgia Institute of Technology, Atlanta,
Georgia.
Source Text
array signal processing, calibration, eigenvalues and
eigenfunctions, error compensation, self-calibration of
arrays, general phase perturbations, eigenstructure,
array processing,  phase error, algorithm, homotopy
continuation
Keyword Text
An eigenstructure approach is presented for array processing with imperfect
sensors.   Each sensor is modeled as having an unknown angularly
dependent phase error with ideal  gain.  The proposed technique is capable of
compensating for sensor location error,  unknown sensor phase patterns, and
various types of environmental inhomogeneities.   The algorithm can be used
in self-calibration applications since the sensor perturbations  are estimated
in addition to angle of arrival of the sources.  Based on the method of
homotopy continuation it will find all solutions for the minimum.  Since the







Radiolocation in the lower ELF frequency bandTitle Text
Burke, C. P. and Llanwyn Jones, D.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
41/1-9, 1992.  Authors Association:  Department of Physics, King's College,
London, UK.
Source Text
atmospheric electromagnetic wave propagation,
atmospheric techniques, atmospherics, ionospheric
electromagnetic wave propagation, least squares
approximations, lightning,  radio direction-finding,
thunderstorms, extremely low frequency noise bursts,
lightning flashes, range, least-squares fit,  complex
wave impedance, Earth ionosphere spherical-shell
waveguide, bearings,  magnetic field vector,
Goniometric technique, tropical regions, worldwide
thunderstorm  activity
Keyword Text
A system for recording extremely low frequency noise bursts produced by
global  lightning activity is described. The location of the source lightning
flashes for some 320  such events has been deduced. The range of the
sources was found by modeling the data  using a least-squares fit to the
complex wave impedance obtained from the standard  propagation theory
applicable to the Earth ionosphere spherical-shell waveguide. The  source
bearings were deduced from two orthogonal components of the magnetic field
vector by the usual Goniometric technique. The data show that the majority of
ELF event  sources are located in tropical regions, an average of 7.4 Mm
away from the observing  station situated at 51.14 degrees N, 1.44 degrees
W (Geographic). The use of such a  system to monitor worldwide







Optimal program passively finds radar threatsTitle Text
Burros, R.H.Author Text
Microwaves & RF, Vol. 31, No. 9, pages 87-8, 90, 1992.Source Text
military computing, Monte Carlo methods, radar theory,
signal processing airborne defense system, Monte Carlo
simulation, computer programs, MAXGAUSS1R, MAXGAUSS3R,
stationary radar threat
Keyword Text
Before an aircraft can react to a stationary radar threat, its location must be
estimated from the signal's angle of arrival. Unfortunately, measurement
uncertainties can generate unreliable information. A straightforward analysis
algorithm optimally estimates emitter location from a series of bearings taken






Localization system based on data merging of images and inertiaTitle Text
Cartoux, J. Y., Sella, G., Agranier, L., Pechoux, T., Grenier, G.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
34/1-4, 1992.  Authors Association:  Aerospatiale Missiles, De/etri, Magny-
Les-Hameaux, France.
Source Text
image sensors, inertial systems, Kalman filters,
missiles, radio direction-finding, sensor  fusion,
imaging sensors, accuracy, data merging, inertial
systems, global Kalman filter  scheme, vision
algorithms, constraints
Keyword Text
Inertial systems, GPS when available, and imaging sensors are combined to
improve  overall accuracy by means of filtering and data merging. Models of
the inertial systems,  and the information computed by the imaging sensors
are combined in a global Kalman  filter scheme. The goal is to equip the user
to study the sensitivity of the vision  algorithms to system parameters and
external conditions in order to get the best overall  accuracy. This paper
presents the Kalman filter scheme and the issues involved. The data  that can
be obtained from imaging and the associated treatments are presented. The
authors specify the constraints and the conditions under which these data






Adaptive antenna nulling for a phased array Monopulse radarTitle Text
Castella, F. R.Author Text
Conference:  International Conference Radar 92, Brighton, UK, October 12-13-
1992.  Conference Publication, No. 365, published by IEE, London, UK,
pages 320-3, 1992.  (ISBN 0 85296 553 2)  Author's Association:  Johns
Hopkins Applied Physics Laboratory, Baltimore, Maryland.
Source Text
antenna phased arrays, antenna radiation patterns,
antenna theory, interference  suppression,
minimization, radar antennas, radar interference, radar
theory, adaptive antenna nulling, interference
suppression, phased array Monopulse radar,  adaptive
receiving beams, sum beam, difference beam, Monopulse
error signal, power  minimization criterion, adaptive
nulling technique, main-beam constraints, low signal
loss, quiescent patterns
Keyword Text
In Monopulse tracking systems using adaptive arrays, two adaptive receiving
beams are  formed: a sum beam, Sigma, and a difference beam, Delta. It is
desired that adaptation  in both beams allows the nulling of external
interference sources, a low loss for the  desired signal in the Sigma beam and
the derivation of a Monopulse error signal which  indicates the angle of arrival
of the desired signal. The author presents an approach to  derive adapted
Sigma and Delta beams. The Frost (1972) power minimization criterion  is
selected as the adaptive nulling technique along with appropriate main-beam
constraints  for the Sigma and Delta beams. This combination is shown to
result in the required  nulling of the interferers, a low signal loss and a
Monopulse error characteristic free of  any boresight bias. A variation of this






ESM data processing parametric deinterleaving approachTitle Text
Chandra, V. and Bajpai, R.  C.Author Text
Conference:  TENCON '92:  "Technology Enabling Tomorrow" 1992 IEEE
Region 10 International Conference, Computers, Communications and
Automation towards the 21st Century, Melbourne, Vic., Australia, November
11-13, 1992.  Published by IEEE, New York, New York, (Cat No. 92CH3223-
5), Vol.1, pages 26-30, page 2, 1992.   (ISBN 0 7803 0849 2)  Authors'
Association:  Department  of Electrical  Engineering, Indian Institute of
Technology, New Delhi, India.
Source Text
electronic countermeasures, military systems, radar
systems, pulse width, automatic electronic support
measures, parametric deinterleaving,  frequency agile
radars, diversity, pulse  amplitude, angle-of-arrival
Keyword Text
An automatic electronic support measures (ESM) processing technique
using parametric  deinterleaving approach is described.  In this  technique,
the sorting of the emitters is  achieved in two levels, which  is particularly
suitable for frequency agile radars.   Simulation studies  are conducted to
validate the parameter deinterleaving algorithm.  A   scenario generator has
been developed for generating the data samples  as near to the  realistic
emitter environment as possible, taking into  consideration frequency agility
and  diversity.  Pulse width, pulse  amplitude, and angle-of-arrival are






Adaptive directing-finding of sources of intense signals in multichannel
systems
Title Text
CHEREMISIN, O. P.Author Text
Radiotekhnika i Ehlektronika, Vol. 37, No. 12,  pages 2199-2209, Dec. 1992.
(ISSN 0033-8494)
Source Text
ADAPTIVE CONTROL, ANTENNA ARRAYS, MULTICHANNEL
COMMUNICATION, RADAR ANTENNAS, SIGNAL PROCESSING
Keyword Text
An adaptive Bayesian approach is used to synthesize algorithms for the
direction-finding of sources of intense radiation with an arbitrary modulation
law in time in a multichannel reception system with an antenna array., The
Rayleigh statistic is found tobe the best from the point of view of accuracy for






Log-periodic slot antenna.Title Text
Chow, Yung L.
Inventor:  Department of National Defense
Author Text
Patent:  Department of National Defense, Ottawa, Ontario.  Report CTN-93-
60641, <PI> CA-Patent (PT)-1-296-421-INT-Patent (PT)-CLASS-H01Q-11/10,
24 pages, 1992.
Source Text
antenna design, log periodic antennas, slot antennas,
antenna arrays, antenna feeds,  antenna radiation
patterns, direction finding
Keyword Text
A log periodic slot antenna is comprised of an array of log periodically
spaced, parallel  radiating slots of increasing length, and a plurality of
coplanar guides, each line  connecting one pair of adjacent slots.  The
coplanar guides are arranged alternately on  opposite sides of the center line
of the antenna, the connection point with each slot being  spaced from the
adjacent slot edge by a distance approximately one quarter of the slot
length.  In a modified version of this antenna, the dimension of the ground
plane is of  the same order of magnitude as the dimensions of the array
whereby the antenna pattern  has a null in the forward direction in the plane of
the ground plane.  In a further  modification, two such log periodic slot
antennas are arranged with a common vertex and  with their ground planes
coplanar.  An in-phase feed connection for each antenna is  arranged such
that the cross polarization antenna pattern in the plane of the antenna has  a







Auto-focusing and tracking techniques for enhancement of coherent
signal-subspace  methods
Title Text
Churng-Jou Tsai and Jar-Ferr YangAuthor Text
Conference:  IEEE Sixth SP Workshop on Statistical Signal and Array
Processing, Victoria, BC, Canada, October 7-9, 1992.  Sponsored by IEEE,
University Victoria, Naval Surface Warfare Center.  Conference Proceedings
published by IEEE, New York, New York, pages 370-3, 1992. (ISBN 0 7803
0508 6)   Authors' Association:  Department of Electrical Engineering,
National Cheng Kung University, Tainan, Taiwan
Source Text
array signal processing, focusing, iterative methods,
tracking, techniques, coherent signal-subspace methods,
minimum variance distortionless  response, optimal
focusing angles, steepest descent algorithm, auto-
focusing procedures,  beamforming, direction finding,
algorithm
Keyword Text
The authors formulate the wideband minimum variance distortionless
response (MVDR)  as the auto-focusing criterion.  By emulation results of
single-group and multi-group  sources, they show that the optimal focusing
angles can achieve the wideband MVDR  criterion and result in minimum
output power of the beamformer.  The steepest descent  algorithm is
suggested for iteratively updating the focusing angles for beamformers to  null
both stationary and nonstationary interferences.  For direction finding
applications,  the same auto-focusing procedures can be applied directly by
presuming a dummy  looking direction.  Simulation results show that the
performances of beamforming and  direction finding applications are greatly






A spatial filtering approach to robust adaptive beamingTitle Text
CLAESSON, I. and NORDHOLM, S.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 40, No. 9, pages 1093-
1096, Sept. 1992. Research supported by STU. (ISSN 0018-926X)  Authors'
Association: Lund University, Sweden
Source Text
ADAPTIVE FILTERS, ANTENNA ARRAYS, BEAMFORMING,
ROBUSTNESS (MATHEMATICS), SPATIAL FILTERING
Keyword Text
This communication treats the problem of controlling the superresolution in
adaptive beamformers., A straightforward method is presented that works for
both narrow-band and broad-band arrays., The method is based on forming
the blocking matrix in a generasidelobe canceller (GSC) structure using a
spatial FIR filter., The suppression of this spatial filter and the implicit noise of






High resolution sampled aperture array direction finding at HFTitle Text
Coyne, T. N. R.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
14/1-8, 1992.  Author's Association:  Defense Research Establishment
Ottawa, Ontario, Canada.
Source Text
array signal processing, fading, least squares
approximations, radio direction-finding, receiving
antennas, direction finding, parametric target model
fitting algorithm, least squares fit, linear  sampled
aperture array, performance, noise levels, HF receiving
array, ionospheric  fading
Keyword Text
A simple parametric target model fitting algorithm, to give a least squares fit
to the  observed in-phase and quadrature data across a linear sampled
aperture array, is outlined.   The performance of this algorithm with various
simulated signals and noise levels is  presented.  The algorithm was
developed for the analysis of data obtained on a large HF  receiving array near
Ottawa.  An example of this analysis is given.  In this instance a  long range
signal exhibiting typical ionospheric fading (on individual array elements) is
shown to be resolvable into three stable, coherent components spread over a






Detection of active emitters using triangulation and trilateration
techniques: theory and  practice
Title Text
Dean, A. M.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
15/1-7, 1992.  Author's Association:  GEC-Marconi Research Center,
Chelmsford, UK.
Source Text
array signal processing, correlation methods, jamming,
position measurement, radar  antennas, radio direction-
finding, simulation, synchronization, passive jammer
location, geometrical techniques, triangulation,
trilateration processing,  correlation, ADELE
demonstrator, multibeam antenna, resistive matrix
beamformer,  multi-channel signal sampling, radar
interfaces, synchronization, data processing,  display,
recording, simulation resources
Keyword Text
The two basic geometrical techniques for locating unknown emitters are
identified.  The  main problems associated with triangulation techniques,
those of target ghosts and ghost  resolution in denser scenarios, are
discussed and trilateration processing using correlation  is offered as a
solution.  The paper discusses the main hardware and software modules
making up the ADELE demonstrator, including the multibeam antenna, the
resistive  matrix beamformer, the Passive Jammer Location multi-channel
signal sampling  hardware, radar interfaces and synchronization, signal and






Constructing neural networks for contact trackingTitle Text
DeAngelis, C. M. and Green, R. W.Author Text
Conference:  IEEE-SP Workshop, Neural Networks for Signal Processing II,
Helsingoer, Denmark, August 31-September 2, 1992.   Sponsored by IEEE,
Danish Computer Neural Network Center, Technology University, Denmark.
Conference Proceedings published by IEEE, New York, New York, (Cat No.
92TH0430-9), pages 560-9, 1992.  (ISBN 0 7803 0557 4)  Authors'
Association:  US Naval Undersea Warfare Center, Newport, Rhode Island.
Source Text
array signal processing, neural chips, sensor fusion,
state  estimation, tracking, AOA measurements, neural
network construction, speed strip  fitting, contact
tracking,  contact state estimation, NICE, neurally
inspired contact estimation, angle-of-arrival,  sensor
fusion, AOA  sensors, parallel hardware
Keyword Text
A neural network approach for contact state estimation is presented.  This
neural  network, NICE (neurally inspired contact estimation), has  been
constructed to directly  embody the major problem domain constraint  of
uniform contact velocity and heading.  NICE networks are constructed,  not
trained, to estimate contact position and motion  from  angle-of-arrival (AOA)
measurements. The major advantages of the NICE  system  over existing
methods are execution speed, an assessment of  solution sensitivity, and the
 potential for sensor fusion. This system  offers a number of attractive
features. Foremost,  a bearing line  constrains the locus of points where a
contact might be at a given  time.  Furthermore, different AOA sensors merely
produce different loci;  all are equivalent  and can be fused using the system.
Intermittent data  can be accommodated by  configuring correlation neurons
to ignore the  missing data, and the geographical grid  resolutions can be
varied to  adjust to the quality of the sensor readings. In addition, the  neural







Superresolution signal processing for RCS measurement analysisTitle Text
Deats, B. W. and Farina, D. J.Author Text
Conference:  1991 Antenna Measurement Techniques Association, Boulder,
CO, October 7-11, 1991.  Sponsored by  Antenna Measurement Technology
Association.  Published by NIST, Boulder, Colorado, pages 12/21-6, 1992.
Authors' Association:  Western Operation, Flam & Russell Incorporated,
Englewood, Colorado.
Source Text
electromagnetic wave scattering, measurement errors,
radar applications, radar cross-sections, radar theory,
signal processing, superresolution, radar applications,
measurement errors, signal processing, RCS  measurement
analysis, direction finding, radar cross-section,
scattering analysis
Keyword Text
Superresolution (SR) processing techniques have been used for many years
in direction  finding applications.  These techniques have proved valuable in
extracting more  information from a limited data set than conventional Fourier
analysis would yield.  SR  techniques have recently proven to be an
extremely powerful radar cross-section (RCS)  analysis tool.  Typical
resolution improvements of 2 to 30 times may be achieved over  conventional
Fourier-based range-domain data in both the one-dimensional and  two-
dimensional image domains.  Typical measurement scenarios which can
most benefit  from SR processing are presented.  These include: VHF/UHF
RCS measurements,  measurement of resonant targets, and performing
detailed scattering analysis on complex  bodies.  Measurement examples are
presented illustrating the use of SR processing in a  variety of test conditions.
 When the advantages of SR processing are combined with the  accuracy of
Fourier techniques, a new window is opened through which target scattering






A new criterion for adaptive beamsummingTitle Text
DeLap, R. and Hero, A.Author Text
Conference:  ICASSP '92:  1992 IEEE International Conference on Acoustics,
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Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 4,
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University, Ann Arbor, Michigan.
Source Text
antenna phased arrays, antenna radiation patterns,
array signal processing, mean signal amplitude, RMS
signal amplitude, simulation, adaptive beamsumming,
squared-mean array-gain, mean-squared array-gain,
adaptive weights, convergence  properties, multiple
signal resolution, signal angle-of-arrival estimator
variance
Keyword Text
A new criterion for adaptive beamsumming is introduced which explicitly
accounts for  mean and RMS signal amplitudes yet is relatively simple to
implement.  The adaptation  criterion is expressed as a convex combination
of squared-mean array-gain and  mean-squared array-gain at the output of the
beamsummer.  Theoretical and practical  motivation for the criterion is given.
Simulations are provided which indicate that,  relative to the classical
beamsummer, the new method gives adaptive weights which have  better
convergence properties, allow better multiple signal resolution, and produce






An adaptive array for multipath effect reductionTitle Text
Denidni, A. T. and Delisle, G. Y.Author Text
Conference:  IEEE Antennas and Propagation Society International
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Source Text
antenna phased arrays, array signal processing, fading,
interference suppression, radio  direction-finding,
radio frequency interference, signal reception,
multipath fading, SNR, multipath signals suppression,
mobile radio  system, adaptive array, multipath effect
reduction, adaptive algorithm, high-resolution
direction finding algorithm, antenna outputs, numerical
simulation, system parameters,  interference level,
desired signal level, signal-to-noise ratio,
Electromagnetic  compatibility and interference, B6330
Radio navigation and direction finding, B6140  Signal
processing and detection
Keyword Text
A novel adaptive algorithm which can be implemented to enhance reception of
a desired  signal in multipath environment is described.  The new adaptive
array uses a  high-resolution direction finding algorithm followed by an optimal
combination of  antenna outputs.  A numerical simulation which takes into
account the different system  parameters and operating conditions is used to
predict the performance of the new  adaptive array.  The results obtained
show that the adaptive array can follow a desired  signal while suppressing
multipath signals and that this system can also decrease the  interference
level some 25 dB under the desired signal level, which therefore makes it






Coherent wideband array processingTitle Text
Doron, E., Doron, M. A.Author Text
Department  of Nuclear.  Physics, Weizmann Institute of Science, Rehovot,
Israel, pages 497-500, Vol. 2, IEEE, New York, New York, page 5, Vol. 3219,
IEEE, 1992.
Source Text
array signal processing, interpolation, matrix algebra,
coherent wideband array processing, coherent wideband
direction finding, coplanar far  field sources, two-
dimensional array, geometry, array manifold
interpolation, spatial  interpolation, array output,
coherent averaging, narrowband covariance matrices,
uniform circular array, circular manifold
interpolation, FFT algorithm
Keyword Text
The authors present a method for coherent wideband direction finding of
coplanar far  field sources impinging on a two-dimensional array with a known
arbitrary geometry.   Termed the array manifold interpolation (AMI) method, it
is practical, computational  efficient and robust. It is based on spatial
interpolation of the array output, followed by  coherent averaging of the
narrowband covariance matrices.  For the special case of a  uniform circular
array, the authors present a fast implementation of the AMI method,  termed







An adaptive microphone array processing systemTitle Text
Dowling, E. M., Linebarger, D. A., Tong, Y., Munoz, M.Author Text
Microprocessors and Microsystems, Vol.16, No.10, pages 507-16, 1992.
Authors employed:  Texas University, Erik Jonsson School  of Engineering &
Computer Science, Richardson, Texas.
Source Text
analogue-digital conversion, array signal processing,
interference suppression,  microphones, signal
detection, signal processing equipment, speech analysis
and  processing, collaborative environment,
beamforming, signal condition circuits, signal
detection,  interference attenuation, electronically
steered microphone, adaptive microphone array
processing system, speech acquisition, omnidirectional
microphone, TLC32044 A/D  subsystem, serial buffer,
multiplex, TMS320C30 development system, TMS320C30
serial port protocol, speech signals, sidelobe
canceller beamformer, direction finding  technique
Keyword Text
A microphone array processing system has been developed for enhanced
speech  acquisition. The key aim is to allow the microphone array to direct its
own pattern to  selectively enhance a desired signal while attenuating
interference.  Basic design  considerations are to keep the part count low and
system cost down.  While the prototype  system is designed for research
use, the design readily extends to production systems.   Each channel of the
eight element array consists of an omnidirectional microphone,  analogue
signal conditioning and amplification circuitry, a TLC32044 A/D subsystem
and  a serial buffer.  Programmable logic circuits are used to force the eight
channels to  sample the inputs simultaneously, and to multiplex and send the
data to a TMS320C30  development system using the TMS320C30 serial port
protocol.  The microphone array  data is processed in order to form beams,
null out interfering sources and to determine  the direction of arrival of desired
speech signals.  Experimental results with the  generalized sidelobe canceller







An adaptive microphone array processing systemTitle Text
Dowling, E.M., Linebarger, D.A., Tong, Y., Munoz, M.Author Text
Microprocessors and Microsystems, Vol.16, No.10, pages 507-16, 1992.
Authors' Association:  Texas University, Erik Jonsson School of Engineering
& Computer Science, Richardson, Texas.
Source Text
analogue-digital conversion, array signal processing,
interference suppression, microphones, signal
detection, signal processing equipment, speech analysis
and processingcollaborative environment, beamforming,
signal condition circuits, signal detection,
interference attenuation, electronically steered
microphone, adaptive microphone array processing
system, speech acquisition, omnidirectional microphone,
TLC32044 A/D subsystem, serial buffer, multiplex,
TMS320C30 development system, TMS320C30 serial port
protocol, speech signals, sidelobe canceller
beamformer, direction finding technique
Keyword Text
A microphone array processing system has been developed for enhanced
speech acquisition. The key aim is to allow the microphone array to direct its
own pattern to selectively enhance a desired signal while attenuating
interference. Basic design considerations are to keep the part count low and
system cost down. While the prototype system is designed for research use,
the design readily extends to production systems. Each channel of the eight
element array consists of an omnidirectional microphone, analogue signal
conditioning and amplification circuitry, a TLC32044 A/D subsystem and a
serial buffer. Programmable logic circuits are used to force the eight channels
to sample the inputs simultaneously, and to multiplex and send the data to a
TMS320C30 development system using the TMS320C30 serial port protocol.
The microphone array data is processed in order to form beams, null out
interfering sources and to determine the direction of arrival of desired speech
signals. Experimental results with the generalized sidelobe canceller







Bearing estimation in a colored noise background using the method of
multiple windows
Title Text
Drosopoulos, A. and Haykin, S.Author Text
Conference ICASSP '92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 5,
pages 385-8, 1992. (ISBN 0 7803 0532 9)   Authors' Association:
Communications Research Laboratory, McMaster University, Hamilton,
Ontario, Canada.
Source Text
array signal processing, parameter estimation, radar
theory, random noise, tracking, bearing estimation,
angle-of-arrival estimation, multiple window method,
tracking  radar, colored noise background, low grazing
angles, diffuse multipath, specular  multipath,
wavenumber spectrum, line components, 32-element
sampled aperture  antenna system, X-band, lake surface,
8.05 to 12.34 GHz
Keyword Text
D.J. Thomson's method of multiple-windows (see Proc. IEEE, vol.70, p.1055-
96, 1982)  is applied to the problem of bearing (angle-of-arrival) estimation, at
low grazing angles,  in the combined presence of specular and diffuse
multipath.  The specular multipath  component is coherently related to the
direct signal component, both within a beamwidth  of each other.  They are
modeled as line components in the wavenumber spectrum.  The  diffuse
multipath component provides a colored noise background that is correlated
to  some extent with the line components. The estimator is tested with
experimental data,  collected by means of a 32-element sampled aperture
antenna system operating at X-band  over a lake surface.  Additional
improvement is observed when multiple frequencies and  prior information is






Coverage of DGPS/radiobeaconsTitle Text
Enge, Per; Levin, Peter; Hansen, Andrew; Kalafus, RudolphAuthor Text
Journal:  Navigation, Vol. 39, No. 4, pages 363-381, Winter 1992-1993. (ISSN
0028-1522)  Authors' Association:  Worcester Polytechnic Inst, Worcester,
MA
Source Text
Radio transmitters, Global positioning system, Marine
applications, Algorithms, Data compression, Error
correction, Radio navigation, Radio direction finding
systems, Radio receiversMarine radiobeacons,
Differential global positioning system, Minimum shift
keying
Keyword Text
Differential GPS (DGPS)/radiobeacons are being deployed worldwide because
they are a cost-effective way to broadcast DGPS corrections over relatively
large areas to mobile marine users. They simply require the addition of a GPS
reference station and a minimum shift keying (MSK) modulator to any
existing marine radiobeacon. This paper describes the worldwide growth in
the number of DGPS/radiobeacons, and it details an algorithm that estimates
the coverage of an individual DGPS/radiobeacon. It also includes an appendix
that addresses forward error correction and data compression for






Phase unwrapping for arbitrary filled 2D arraysTitle Text
Fenwick, A. J.
Editor:  Gray, D.A.
Author Text
Conference:  ISSPA 92:  Third International Symposium on Signal Processing
and its Applications, Gold Coast, Qld., Australia, August 16-21, 1992.
Sponsored by IREE, IASTED, IEEE, IE Australia.  Conference Proceedings
published by IREE Australia, Edgecliff, NSW, Australia, Vol. 2, pages 602-5,
1992.   (ISBN 0 909394 28 8)  Author's Association:  RSRE, Malvern, UK
Source Text
array signal processing, integer programming, parameter
estimation, phase unwrapping, array processing, angle-
of-arrival estimation, recursive bearing  estimation,
arbitrary filled 2D arrays, signal phase, high
resolution direction finding,  direction cosines, ring
arrays, sawtooth-shaped arrays
Keyword Text
There is a requirement to determine delay from signal phase in high resolution
direction  finding.  New methods based on direction cosines and applying to
arbitrary arrays are  tested on ring arrays and sawtooth-shaped arrays.






Search and rescue transpondersTitle Text
Forey, P. J.Author Text
Conference:  MM 92, Brighton, UK, October 14-15, 1992.  Conference
Proceedings published by Microwave Exhibitions and Publishers, Tunbridge
Wells, UK, pages 79-83, 1992. (ISBN 0 946821 03 8)   Author's Association:
SARTECH, Lower Kingswood, UK.
Source Text
emergency services, radar applications, radar
equipment, transponders, UHF technology, miniaturized
transponders, microwave technology, search and rescue,
ships, aircraft, COSPAS-SARSAT satellite aided distress
system, radar transponders,  survival craft, life
jackets, man overboard situations
Keyword Text
The author presents an overview of the application of UHF and microwave
technology  to search and rescue.  Automatic alerting and positioning of
ships and aircraft in distress  has been in use since the early 1980s with the
development of the COSPAS-SARSAT  satellite aided distress system.  Final
location has been by dedicated search and rescue  resources, using direction
finding equipment to home on VHF transmitters.  The  development of
miniaturized, low cost radar transponders has made it possible for any  ship
to use its radar to home on survival craft.  Further development could provide a











Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 4,
pages 445-8, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Department
of Electrical & Computer Science, California University, Davis, California.
Source Text
array signal processing, matrix algebra, maximum
likelihood estimation, radio  direction-finding,
sensitivity analysis, maximum likelihood algorithm,
gain error, gain perturbations, DOA, array response,
phase perturbations, direction finding algorithms,
MUSIC, phase errors, covariance  matrix, received data,
data collection interval
Keyword Text
In recent work the author (1990) studied the sensitivity of two direction finding
algorithms (MUSIC and maximum likelihood) to gain and phase errors.  Here,
he  generalizes the analysis to any consistent estimator based on the
covariance matrix of the  received data.  The analysis is deterministic in the
sense that the gain/phase perturbations  are assumed to be fixed during the
data collection interval; also, the exact covariance  matrix of the received data






Performance analysis of wideband direction finding using interpolated
arrays
Title Text
Friedlander, B. and Weiss, A. J.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 4,
pages 457-60, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:
Department of Electrical & Computer Science, California University, Davis,
California.
Source Text
antenna arrays, array signal processing, interpolation,
matrix algebra, radio  direction-finding, performance
analysis, DOA estimation errors, linear arrays, closed
form expressions,  coherent processing, wideband
direction finding, interpolated arrays, direction
finding  algorithm, multiple wideband signals, virtual
arrays, frequency band, array manifold,  composite
covariance matrix, eigen decomposition, narrowband
MUSIC algorithm,  root-MUSIC algorithm, asymptotic
covariance matrix, direction of arrival, perturbation
analysis
Keyword Text
A new direction finding algorithm is derived for multiple wideband signals
received by  an arbitrary array, and its performance is analyzed.  Using an
interpolation technique,  a set of virtual arrays is generated, each for a direct
frequency band, having the same  array manifold. The covariance matrices of
these arrays are added up to produce a  composite covariance matrix.
Direction of arrival estimates are obtained by  eigen decomposition of this
composite covariance matrix using the narrowband MUSIC  algorithm or its
variants.  By choosing the virtual arrays to be linear and equally spaced,  one
can apply the root-MUSIC algorithm to this problem. Closed-form expressions
for  the asymptotic covariance matrix of the direction of arrival (DOA)






A subspace rooting algorithm for estimating bearing and polarizationTitle Text
Friedlander, B. and Weiss, A. J.
Editor:  Gray, D.A.
Author Text
Conference:  ISSPA 92:  Third International Symposium on Signal Processing
and its Applications, Gold Coast, Qld., Australia, August 16-21, 1992.
Sponsored by IREE, IASTED, IEEE, IE Australia.  Conference Proceedings
published by IREE Australia, Edgecliff, NSW, Australia,  Vol. 2, page 513-16,
1992. (ISBN 0 909394 28 8)   Authors' Association:  Department of Electrical
Engineering & Computer Science, California University, Davis, California.
Source Text
antenna arrays, array signal processing,
electromagnetic wave polarization, Monte Carlo
methods, parameter estimation, radio direction-finding,
DOA estimation, direction of arrival estimation,
bearing estimation, antenna arrays,  array processing,
subspace rooting algorithm, computational efficient
algorithm,  polarization parameters, direction finding,
asymptotic performance analysis, Monte  Carlo
simulations
Keyword Text
A computational efficient algorithm for estimating directions of arrival and
polarization  parameters is presented.  The algorithm avoids the explicit
interpolation required in other  direction finding techniques when they are
applied to the measured array manifold.  An  asymptotic performance







Multiplication of cellular radio capacity by blind adaptive spatial filteringTitle Text
Gardner, W. A., Schell, S. V., Murphy, P. A.
Editor:  Bhargava, V.K., Callendar, M., Toms, N.
Author Text
Conference:  1992 IEEE International Conference on Selected Topics in
Wireless Communications, Vancouver, BC, Canada, June 25-26, 1992.
Conference Proceedings published by IEEE, New York, New York, (Cat No.
92TH046202), pages 102-6, 1992. (ISBN 0 7803 0723 2)   Authors'
Association:  Department of Electrical & Computer Engineering, California
University, Davis, California.
Source Text
antenna phased arrays, cellular radio, channel
capacity, fading, multi-access systems, temporally
overlapping signals, directive transmission, cellular
radio capacity, blind  adaptive spatial filtering,
number of simultaneous users, space-division
multiplexing,  adaptive antenna array, base station,
spectrally overlapping signals, multipath fading,
shadowing, mobile units, system bandwidth
Keyword Text
A scheme for cellular radio which greatly increases the allowable number of
simultaneous  users in each cell is proposed.  The scheme employs space-
division multiplexing by  means of an adaptive antenna array at the base
station (1) to separate the temporally and  spectrally overlapping signals of
users that arrive from different locations within the cell  and to mitigate
multipath fading and shadowing at the base station and (2) by reciprocity  to
transmit directively to minimize interfering signals arriving at the mobile units
and to  mitigate multipath fading and shadowing at the mobile units.  A novel
aspect of the  proposed scheme is that no training signals are required for
adaptation, nor are  computational intensive direction-finding methods
required, nor is any calibration data  required for the array.  Results from
computer simulations on the performance of the  new scheme show that the
proposed scheme can accommodate up to five times as many  users as a






Exploitation of cyclostationarity for signal-parameter estimation and
system identification. <SUPPLEMENT> Semi-Annual Report, 1 Jul. - 31
Dec. 1992
Title Text
Gardner, William A., Schell, Stephan V.Author Text
Astia Document (AD)-A260833, 5 pages, 1992.  Authors employed:
California University, Department of Electrical and Computer Engineering,
Davis, Calif.
Source Text
exploitation, line spectra, signal processing, system
identification, telemetry, carrier  frequencies,
direction finding, frequency measurement, high
resolution, nonlinearity,  pulse rate, spectral bands,
time series analysis
Keyword Text
The cyclostationarity property of communications and telemetry signals
enables the  generation of spectral lines with appropriate nonlinear
transformations and renders  fluctuations in distinct spectral bands
statistically dependent.  The frequencies at which  spectral lines can be
generated are directly related to the separations between dependent  spectral
bands, which in turn are directly related to carrier frequencies, keying rates,
pulse rates, and so on, in the signal.  These inherent properties of
cyclostationary signals  can be exploited to great advantage for numerous
tasks in signal processing.  The  objectives of the research being conducted
are to investigate new  cyclostationarity-exploiting methods for (1) signal-
selective high-resolution direction  finding using sensor arrays, (2) selectively
locating emitters by time difference and  frequency difference measurement
with one or more pairs of sensors, (3) identifying the  kernels in the Volterra







HF Communication: Science & TechnologyTitle Text
Goodman, John M.Author Text
HF Communication: Science & Technology, published by Van Nostrand
Reinhold, New York, ISBN 0-442-00145-2, 1992.
Source Text
Keyword Text
This book gives an overview of prominent ionospheric propagation prediction
models and discusses their use for shortwave applications.  Chapter 1
contains the introduction, background material and historical aspects.
Chapter 2 examines the complicated inter-relationships between the sun, the
interplanetary medium, the near-earth plasma encompassed by the
magnetosphere, and the ionosphere which is of primary concern to HF
specialists.  The general topology of the magnetosphere and the underlying
solar source is also described.  The basic solar structure is explored with
emphasis on the origins of various disturbances and sunspots, the area and
number of which are utilized in a number  of HF propagation codes.  Chapter
3 looks at the ionospheric layer formation and examines the radiations which
are important in this process.  Chapter 4 provides the basis for much  of the
book since an understanding of HF propagation effects is central to
performance prediction, frequency management strategy, and the
specification of certain design factors which are embodied in operational
systems.  Also discussed in this chapter are radiowave phenomena, non-
ionospheric propagation features, propagation effects, ray tracing methods,
and an outline of the main features of the Appleton-Hartree formalism as it
relates to the HF regime.  Major elements of the chapter include fading and
multipath phenomena and methods for mitigation of these effects..  The
chapter concludes with a review of channel models and simulators.  Chapter 5
is devoted to methods for prediction of HF communication  system
performance, and a brief history of graphical and computer methods is
included.  Current and future needs for prediction services are outlined.
Chapter 6 contains a comprehensive treatment of various real-time-channel-
evaluation (RTCE) schemes including ionospheric sounding.  Chapter 7 deals
with system adaptivity and its evolution against a background of evolving
technologies.  New technologies which might be ingredient of modern HF are
also discussed.  Nuclear phenomenology and its impact on HF
communication network design is examined.  (Abstract written for purpose of
this publication by Southwest Research Institute, book, English language,






A high frequency radio location systemTitle Text
Goodwin, G.L., Jeffrey, Z.R., Hichens, D.J.Author Text
Journal of Electrical and Electronics Engineering, Vol. 12, No. 3, pages 284-
9, 1992.  Authors' Association:  South Australia University, Adelaide, SA,
Australia.
Source Text
aircraft communication, loop antennas, mobile antennas,
mobile radio systems, radio transmitters, safety
emergency position-indicating radio beacon, lightweight
low-power HF transmitter, portable radio transmitter,
loop antenna, high frequency radio location system,
radio transmitter, locator beacon, aircraft, ships,
road transport, Skyloc, single-station-location
receiving system, signal-to-noise ratio, search and
rescue guidance, 3 to 16 MHz, 10 W
Keyword Text
A light-weight, compact, low-cost, low-power (10 W), high frequency (3-16
MHz) radio transmitter and easily-erectable wide-band (loop) antenna have
been developed as a locator beacon for aircraft in distress, with application
also to ships, road transport and individuals such as bush-walkers. Skyloc, a
sophisticated single-station-location receiving system, marketed
commercially, receives the transmitted signals via the ionosphere, identifies
the transmitting beacon and computes its location; the system has been
tested successfully at ranges up to 2000 km. Automatic windowing of the
received pass-band enhances the signal-to-noise ratio. Significantly, the
Department of Transport and Communications which has responsibility for
search and rescue guidance, has three operational Skyloc systems near
Perth, Darwin and Brisbane. The use of the transmitter is being extended to






Angle of arrival characteristics of ionospheric skywave signalsTitle Text
Haines, D. M. and Reinisch, B. W.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
22/1-6, 1992.  Authors' Association:  Center for Atmospheric Research,
Massachusetts University, Lowell, Massachusetts.
Source Text
Doppler effect, ionospheric electromagnetic wave
propagation, radio direction-finding, spectral-domain
analysis, ionospheric skywave signals, HF band,
discrete components, angle-of-arrival  estimation,
spectral domain, Doppler technique
Keyword Text
Skywave signals in the HF band experience a plethora of effects which distort
them in  the time, space and spectral domains.  The ability of a particular
measurement to resolve  discrete components which represent faithfully a
single signal source (i.e.  useful for  angle-of-arrival estimation) is a somewhat
random occurrence given any one fixed  integration time.  However, the
resolvability of the signal components in the spectral  domain by a Doppler
technique for much of the time seems to indicate that there are  indeed a
finite number of discrete components in any skywave signal, and that the






Direction finding of magneto spheric VLF/ELF waves based on the
simultaneous  measurement of multiple field components
Title Text
Hayakawa, M., Shimakura, S., Shimizu, M., Hattori, K., Iwama, N.Author Text
Conference:  IEEE Antennas and Propagation Society International
Symposium; 1992 Digest, Held in Conjuction with:  URSI Radio Science
Meeting and Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.
Sponsored by IEEE, Motorola, Andrew Corporation, Cray Research, Illinois
Institute Technology, Northwestern University, University of  Illinois. Published
by IEEE, New York, NY, (Cat No. 92CH3178-1), Vol.1, pages 234-7, 1992.
Authors' Association:  University of Electro-Communications, Tokyo, Japan.
Source Text
electric field measurement, magnetic field measurement,
magneto spheric electromagnetic  wave propagation,
radio direction-finding, radiowave propagation,
multiple field components measurement, ELF waves, EM
field measurement, direction  finding, radio waves,
wave energy distribution, ionospheric base,
simultaneous  recording, inversion techniques, observed
fields, wave distribution functions,  magneto spheric
VLF waves,  direction finding, B7310L Magnetic
variables, B7310B  Voltage
Keyword Text
The authors report on an attempt to determine the wave energy distribution at
the  ionospheric base by using the simultaneous recording of three field
components (B/sub  x/, B/sub y/, and E/sub z/) observable on the ground.
They present inversion techniques  to find how the wave energy density is
distributed at the ionospheric base by using the  observed fields.  The
inversion methods proposed are used to estimate the wave  distribution
functions of magneto spheric VLF waves on the basis of simultaneous






Radio navigation, radar and satellite data collection at CNESTitle Text
Hernandez, Daniel and Derieux, CharlesAuthor Text
L'Aeronautique et l'Astronautique, No.154-155, 1992, pages 66-74. In French,
1992.   (ISSN 0001-9275)  Authors' Association:  Cnes, Paris, France.
Source Text
direction finding, positioning, radio navigation, range
finding, satellite communication, Argos system, ESA
satellites, french space program, space platforms
Keyword Text
An overview is presented of the evolution and application of satellite derived
information  for radio navigation and localization. Attention is given to the







Radio navigation, radar and satellite data collection at CNESTitle Text
HERNANDEZ, DANIEL and DERIEUX, CHARLESAuthor Text
L'Aeronautique et l'Astronautique, No.154-155, pages 66-74, 1992. (ISSN
0001-9275)  Authors' Association:  CNES, Paris, France
Source Text
DIRECTION FINDING, POSITIONING, RADIO NAVIGATION,
RANGEFINDING, SATELLITE COMMUNICATION
Keyword Text
An overview is presented of the evolution and application of satellite derived
information for radio navigation and localization., Attention is given to the







Luneburg lens antenna with photonic sensorsTitle Text
Hilliard, D. and Mensa, D.Author Text
IEEE, Conference:  IEEE Antennas and Propagation Society International
Symposium; 1992 Digest, Held in Conjuction with:  URSI Radio Science
Meeting and Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.
Sponsored by IEEE, Motorola, Andrew Corporation, Cray Research, Illinois
Institute Technology, Northwestern University, University of  Illinois. Published
by IEEE, New York, NY, (Cat No. 92CH3178-1), Vol.2, pages 720-3, 1992.
(ISBN 0 7803 0730 5)   Authors' Association:  US Naval Air Warfare Center,
Point Mugu, California.
Source Text
fibre optic sensors, field strength measurement,
frequency measurement, lens antennas,  microwave
measurement, phase measurement, receiving antennas, EM
field sensing, frequency measurement, phase
measurement, amplitude  measurement, angle-of-arrival
measurement, UHF, SHF, electro-optic modulator,
Luneburg lens antenna, photonic sensors, receiving
antennas, 1 to 20 GHz
Keyword Text
The authors describe a concept that eliminates some disadvantages of
standard approaches  to sensing electromagnetic fields by implementing an
all-dielectric field sensing system  composed of a Luneburg lens antenna and
photonic sensors.  The system allows the  measurement of the frequency,
amplitude, phase, and angle-of-arrival of the fields.  Tests  on the prototype of
the Luneburg lens with a photonic sensor have shown promising  results.
Examples of applications for use of this system include probing the field of
anechoic chambers; probing areas of potential biological hazards; and as
receiving  antennas not susceptible to lightning, e.g., as a replacement to the






Lightning characteristics in the north-east part of Japan observed by a
magnetic direction-finder network
Title Text
HONMA, NORIYASU, KOMURO, H., ISHII, MASARU , HOJO, JUNICHIAuthor Text
Journal:  FAA, The 1992 International Aerospace and Ground Conference on
Lightning and Static Electricity: Addendum (See N93-24875 09-47),10 pages .
(AIAA Technical Library)  Authors' Association:  Tohoku Electric Power Co.,
Inc., Electricity Technology Research and Development Center, Sendai,
Japan; Tokyo Univ., Japan.
Source Text
ATMOSPHERIC ELECTRICITY, DIRECTION FINDING,
ENVIRONMENTAL MONITORING, JAPAN, LIGHTNING, MAGNETIC
FIELDS, NETWORKS
Keyword Text
Observations of lightning ground flashes have been made by a magnetic
direction-finder network in the Tohoku region, located in the north-east part of
the island of Honshu in Japan., The performance of this system has been
evaluated and improved through cose observations and ongoing analysis.,
Based on the data obtained to date, the density and the polarity of ground
flashes were analyzed, focusing on various geographical and seasonal
variations., It was concluded that the surrounding sea was the primary ctor






Lightning characteristics in the north-east part of Japan observed by a
magnetic  direction-finder network
Title Text
Honma, Noriyasu; Komuro, H.; Ishii, Masaru; Hojo, JunichiAuthor Text
Journal:  FAA:  1992 International Aerospace and Ground Conference on
Lightning and Static Electricity: Addendum 10 pages (See N93-24875 09-47),
1992.  (AIAA Technical Library)  Authors employed:  Tokyo University, Japan;
Tohoku Electric Power Company Incorporated, Electricity Technology
Research and Development Center, Sendai, Japan.
Source Text
atmospheric electricity, direction finding,
environmental monitoring, Japan, lightning, magnetic
fields, networks, annual variations, polarity
Keyword Text
Observations of lightning ground flashes have been made by a magnetic
direction-finder  network in the Tohoku region, located in the north-east part of
the island of Honshu in  Japan.  The performance of this system has been
evaluated and improved through close  observations and ongoing analysis.
Based on the data obtained to date, the density and  the polarity of ground
flashes were analyzed, focusing on various geographical and  seasonal
variations.  It was concluded that the surrounding sea was the primary factor






Does light move uniformly?Title Text
Horzela, A., Kapuscik, E., Kempczynski, J.Author Text
Physics Essays, Vol. 5, No. 4, pages 478-82, 1992.  Author's Association:
Department of Theor. Physics, H. Niewodniczanski Inst. of Nuc. Physics,
Cracow, Poland.
Source Text
light velocity, special relativityspecial relativity,
Einstein radiolocation method, accelerated motion of
light, relativity theory, invariant acceleration,
invariant velocity of light
Keyword Text
The Einstein radiolocation method with an accelerated motion of light is
considered. It is shown that a relativity theory with both an invariant






On discrete models of space-timeTitle Text
Horzela, A., Kapuscik, E., Kempczynski, J., Uzes, C.Author Text
Progress of Theoretical Physics, Vol. 88, No. 6, pages 1065-71, 1992.
Authors' Association:  Department of Theor. Physics, H. Niewodniczanski
Inst. of Nucl. Physics, Cracow, Poland.
Source Text
general relativity, space-time configurations, special
relativitydiscrete models, space-time, Einstein
radiolocation method, rational numbers, Lorentz
invariant, discretization, continuous models
Keyword Text
Analyzing the Einstein radiolocation method the authors come to the
conclusion that results of any measurement of space-time coordinates should
be expressed in terms of rational numbers. They show that this property is
Lorentz invariant and may be used in the construction of discrete models of
space-time different from the models of the lattice type constructed in the






The development of multi-processor software, for the demonstration of
passive real time  threat emitter location
Title Text
Hsiung, D. and Wichmann, T.Author Text
Conference:  IEEE 1992 National Aerospace and Electronics Conference,
NAECON 1992, Dayton, OH, May 18-22, 1992.  Conference Proceedings
published by IEEE, New York, NY, (Cat No. 92CH3158-3), Vol. 2, pages 650-
6, 1992.  (ISBN 0 7803 0652 X)
Source Text
aerospace computing, military computing, multi
processing programs, radio  direction-finding,
radiowave interferometry, software engineering, multi-
processor software, passive real time threat emitter
location, DFLS, Direction  Finding and Location System,
interferometry, angle rate measurement, antenna array,
HP-300 computer, ground tests, moving emitter, airborne
platform
Keyword Text
A software development which supports the demonstration of an alternative,
and much  faster, method of measuring emitter range is described.  This
IR&D program, called DFLS (Direction Finding and Location System),
combines interferometry with precision  angle rate measurement to estimate
range.  The program has extended over several years  beginning in 1989 with
the development of an interferometry antenna array.  In 1990 the  antenna was
incorporated into a receiver system and interfaced with an HP-300 computer
for ground tests.  Using the software described herein it was possible to
estimate the  range of a moving emitter within 5% in from 3 to 20 s
(depending on initial angle).  In  1991 the hardware and software were
upgraded to be able to obtain measurements from  an airborne platform.  The






A robust CMA adaptive array for multiple narrowband sourcesTitle Text
Hughes, R. D., Lawrence, E. J., Withers, L. P., Jr.
Editor:  Singh, A.
Author Text
Conference:  Twenty-Sixth Asilomar Confernce on Signals, Systems and
Computers, Pacific Grove, CA, October 26-28, 1992.  Conference Record
published by IEEE Computer  Society  Press, Los Alamitos, California, (Cat
No. 92CH3245-8), Vol 1, pages 35-9, 1992.  (ISBN 0 8186 3160 0)  Authors'
Association:  E-System  Incorporated, Falls Church, Virginia
Source Text
noneKeyword Text
A new version of the CMA/LMS adaptive array (cmodules modulus algorithm
with the  least-mean-square algorithm) that recovers both the arrival  angles
and the signals from  multiple narrowband sources is presented.   The
algorithm operates in two stages, to  resolve problems of imperfect
cancellation found in single-stage multiple-emitter CMA  algorithms.  An
orthogonalized CMA loop finds and adapts the beamforming weights  in  each






New analysis of the multipath radar data measured by standard
telecommunication laboratories
Title Text
Hung, E. K. L. , Herring, R. W. , Morris, J. E.Author Text
Report:  No. 1138, 36 pages, 1992.  Authors' Association:  Defence Research
Establishment, Ottawa, Ontario, Canada.
Source Text
Tracking radar, Foreign technology, Aircraft detectionKeyword Text
This report contains a new analysis of the low-angle tracking radar data
measured by Standard Telecommunications Laboratories in summer 1991.
The radar was an X-band array antenna located at the Fraser Gunnery Range
near Portsmouth, United Kingdom. The targets were Hunter and Canberra
aircraft flying low over the English Channel. An optical tracker, mounted close
to the receive array, provided an independent measure of the target elevation.
The data were previously analyzed but in a limited way that did not account
for the fact that the SVD method produces more signal elevation estimates
than other direction-finding methods. This new analysis is concerned with the
development of a practical method for selecting target elevation estimates and







New analysis of the multipath radar data measured by standard
telecommunication  laboratories.
Title Text
Hung, E. K. L., Herring, R. W., Morris, J. E.Author Text
Report:  No. 1138, 36 pages, 1992.  Authors' Association:  Defense Research
Establishment, Ottawa,Ontario.
Source Text
tracking radar, foreign technology, aircraft detection,
NTISTFCAN
Keyword Text
This report contains a new analysis of the low-angle tracking radar data
measured by  Standard Telecommunications Laboratories in summer 1991.
The radar was an X-band  array antenna located at the Fraser Gunnery Range
near Portsmouth, United Kingdom.  The targets were Hunter and Canberra
aircraft flying low over the English Channel.  An  optical tracker, mounted
close to the receive array, provided an independent measure of  the target
elevation.  The data were previously analyzed but in a limited way that did not
account for the fact that the SVD method produces more signal elevation
estimates than  other direction-finding methods.  This new analysis is
concerned with the development  of a practical method for selecting target
elevation estimates and studies all the candidate  signal elevation estimates






Focused wide-band direction findingTitle Text
Hung, H. S., Mao, C. Y.Author Text
SPIE - Proceedings:  The International Society for Optical Engineering,
Vol.1770, pages 231-42, 1992.  Authors employed:  Department of  Electrical
& Computer Engineering, Iowa State University, Ames, Iowa.
Source Text
antenna arrays, array signal processing, radio
direction-finding, signal detection, focused wide-band
direction finding, unitary constrained array manifold
focusing,  coherent signal-subspace method, broad-band
sources, focusing matrix, information  loss, relative
efficiency index, data-reduced statistics
Keyword Text
A robust focusing matrix, known as unitary constrained array manifold
focusing, is  proposed for the coherent signal-subspace method which is a
novel approach for direction  finding of broad-band sources.  The proposed
focusing matrix has robustness against size  variations of focusing sectors
obtained by preliminary group angle estimates.  To quantify  information loss
due to source focusing, a new measure, the relative efficiency index,  is
introduced.  This index is useful in assessing statistical sufficient of data-
reduced  statistics formed by source focusing. The sensitivity issue as well
as estimation  performance comparisons for various focusing schemes, based






Direction finding using ESPRIT with array manifold interpolationTitle Text
Hung, H. S., Whu, K. R.Author Text
SPIE - Proceedings:  The International Society for Optical Engineering,
Vol.1770, pages 255-65, 1992.  Authors employed:  Iowa State University,
Ames, Iowa.
Source Text
array signal processing, radio direction-finding,
signal detection, directions of arrival estimation,
ESPRIT, array manifold interpolation, direction-finding
 algorithm, multiple narrow-band sources, virtual array
Keyword Text
A direction-finding algorithm employing the technique of array manifold
interpolation is  proposed for the estimation of directions-of-arrival of multiple
narrow-band sources.  The  algorithm is formulated by applying array manifold
interpolation to an ESPRIT-type  method.  As a result, a virtual array can be
interpolated from the data collected from a  real array, thereby eliminating the
need for two identical arrays as in ESPRIT.   Moreover, only a single
interpolation matrix for the entire field-of-view is required, thus  significantly
reducing computational load of the sector-divided interpolation scheme.







Evaluation of lightning fault rate of EHV transmission line based on
lightning parameters derived from electromagnetic observation
Title Text
Ishii, M. and Hojo, J.-I.Author Text
Electrical Engineering in Japan, Vol.112, No. 8, pages 33-43, 1992.  Authors'
Association:  Tokyo University, Japan.
Source Text
electric current measurement, flashover, lightning,
power transmission lineslightning fault rate, EHV
transmission line, lightning parameters,
electromagnetic observation, Niigata area, Japan,
magnetic direction-finder network, return-stroke
current, back-flashover, winter, 500 kV, 20 kA
Keyword Text
Cloud-to-ground lightning flashes in the Niigata area in Japan have been
observed for a few years by a magnetic direction-finder network. Data
obtained so far are analyzed carefully taking into account the operating
characteristics of the system. As a result, frequency distributions of return-
stroke current for each polarity are produced, and their seasonal variations
and the occurrence probabilities of high current exceeding 200 kA are
clarified. Based on the estimated current distributions, back-flashover rates of
500 kV 2 circuit transmission lines are calculated. It is known that the back-
flashover caused by downward flashes can account for most of the line
outages in the summer for both single- and multiple-line faults. However, this
mechanism cannot explain the high outage rate in the winter experienced in
the winter thunderstorm area in the late 1970s. In spite of the low lightning
flash density in the winter, the multiple-line fault rate in the winter caused by
back-flashovers is predicted to be comparable to that in the summer, because






Evaluation of lightning fault rate of EHV transmission line based on
lightning parameters  derived from electromagnetic observation
Title Text
Ishii, M., Hojo, J. I.Author Text
Electrical Engineering in Japan, Vol.112, No. 8, pages 33-43, 1992.  Authors
employed:  Tokyo University, Japan.
Source Text
electric current measurement, flash over, lightning,
power transmission lines, lightning fault rate, EHV
transmission line, lightning parameters,
electromagnetic  observation, Niigata area, Japan,
magnetic direction-finder network, return-stroke
current, back-flash over, winter, 500 kV, 20 kA
Keyword Text
Cloud-to-ground lightning flashes in the Niigata area in Japan have been
observed for a  few years by a magnetic direction-finder network.  Data
obtained so far are analyzed  carefully taking into account the operating
characteristics of the system.  As a result,  frequency distributions of return-
stroke current for each polarity are produced, and their  seasonal variations
and the occurrence probabilities of high current exceeding 200 kA are
clarified.  Based on the estimated current distributions, back-flash over rates
of 500 kV  2 circuit transmission lines are calculated.  It is known that the
back-flash over caused by  downward flashes can account for most of the line
outages in the summer for both  single-and multiple-line faults.  However, this
mechanism cannot explain the high outage  rate in the winter experienced in
the winter thunderstorm area in the late 1970s.  In spite  of the low lightning
flash density in the winter, the multiple-line fault rate in the winter  caused by
back-flash overs is predicted to be comparable to that in the summer,







The influence of extended sources on the theoretical performance of the
MUSIC and  ESPRIT methods: narrow-band sources
Title Text
Jantti, T. P.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 2,
pages 429-32, 1992.  (ISBN 0 7803 0532 9)  Author's Association:  Hollming
Limited Electronics, Rauma, Finland.
Source Text
array signal processing, high resolution methods, array
signal processing, multibeam echo sounder, narrowband
sources, extended sources, angle-of-arrival estimation
methods, point sources, MUSIC,  ESPRIT
Keyword Text
The analysis of several so-called high-resolution angle-of-arrival estimation
methods is  based on the assumption that the sources are point sources.
Point sources are  mathematical abstractions, which are never encountered in
applications, strictly speaking.   The influence of extended sources on the






A new passive SSL technique for HF radiolocationTitle Text
Johnson, R. L., Black, Q. R., Sonsteby, A. G.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
12/1-8, 1992.  Authors' Association:  Southwest Research Institute,
Electromagnetics Division, San Antonio, Texas.
Source Text
eigenvalues and eigenfunctions, radio direction-
finding, spectral analysis, passive single-site
locator, HF radiolocation, interpath time delay, eigen-
based  super-resolution spectral estimation, spatially
separated antennas, intersensor delay time,  normalized
eigen-Cepstral analysis
Keyword Text
A new technique is developed for the estimation of interpath time delay
applying an  eigen-based super-resolution spectral estimation method.  It
samples the wavefield  received by two spatially separated antennas to
compute intersensor delay time for each  constituent signal through a
normalized eigen-Cepstral analysis.  The intersensor delays  and interpath
delay are used in concert to estimate the location of the transmitter.  The







Large bearing errors observed at a high latitude DF siteTitle Text
Jones, T. B. and Warrington, E. M.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
18/1-10, 1992.  Authors' Association:  Leicester University, UK.
Source Text
electromagnetic wave reflection, ionospheric
electromagnetic wave propagation, measurement errors,
radio direction-finding, HF radio signals, DF
measurements, high latitude site, large bearing errors,
polar cap  ionosphere, quasi-periodic swing, direction
of arrival, over-dense plasma, convection  current
flow, magnetic activity
Keyword Text
It is known that in the auroral zone ionosphere steep time-varying gradients in
electron  density can produce large off-great-circle bearings in the direction of
arrival of HF radio  signals reflected from this region.  DF measurements at a
high latitude site indicate that  large bearing errors are also observed in
signals reflected from the polar cap ionosphere  which is generally regarded
as being much less disturbed than the auroral zone.  A  feature of these
measurements is a large (+or-50 degrees ) quasi-periodic swing in the
direction of arrival observed for both short and long propagation paths.  These
changes  are attributed to reflection from patches or 'blobs' of over-dense
plasma which travel  with the convection current flow across the polar cap
region from day side to night side.   The periods of large bearing swings are







Direction of arrival measurement of HF signals propagated over high
latitude paths
Title Text
Jones, T. B. and Warrington, E. M.Author Text
Conference:  IEE Coplloquium on "High Latitude Ionospheric Propagation",
Leicester, UK, April 29, 1992.  Digest No. 100, published by IEE, London,
UK, pages 3/1-8, 1992.  Authors' Association:  Leicester University, UK.
Source Text
ionosphere, ionospheric electromagnetic wave
propagation, plasma, radio  direction-finding,
radiowave propagation, plasma convection, radio waves,
AD 1990 11 11 to 20, Alert-Thule path, Alert-Halifax
path, HF signals, high latitude paths, errors, HF
direction finders, propagation,  reflection points,
auroral oval, electron density, elevation angle of
arrival, 8.050 MHZ,  8.697 MHZ
Keyword Text
The errors measured by HF direction finders on signals received over high
latitude  propagation paths are usually much greater than those of signals
received via the mid and  low latitude ionosphere. These errors have generally
been attributed to the propagation  path reflection points being in or near the
auroral oval where large gradients in electron  density are known to occur.
These gradients form tilted reflection surfaces which allow  off great circle
propagation paths between the transmitter and the DF site. In November
1990 a controlled series of experiments were undertaken, in the high Arctic,
at Alert,  North West Territories, Canada, (82.5 degrees N, 62.4 degrees W)
with a goniometer  based and an interferometer based DF system. An
interesting feature of the data collected  during the tests was that on some
days very large bearing swings (>+or-50 degrees )  were measured by both
instruments and on two propagation paths. Furthermore, the  interferometer
also indicated changes in the elevation angle of arrival although these were
not, in general, well correlated with the bearing changes. A possible cause of







Systematic bearing errors of HF signals observed over a North-South
propagation path
Title Text
Jones, T. B., Warrington, E. M., Perry, J. E.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
17/1-5, 1992.  Authors' Association:  Leicester University, UK.
Source Text
ionospheric electromagnetic wave propagation,
measurement errors, radio  direction-finding, HF
signals, North-South propagation path, direction of
arrival, Canadian Arctic,  dawn/dusk line, systematic
changes in bearings, bearing error, ionospheric
gradients,  diurnal swing, 3 to 23 MHZ
Keyword Text
Measurements have been undertaken of the direction of arrival of signals in
the range 3  to 23 MHZ radiated by a transmitter at Clyde River in the
Canadian Arctic (70 degrees  N, 70 degrees W).  The path to the receiving
site at Boston, USA, is parallel to the  dawn/dusk line and consequently
systematic changes in bearings are expected.  Bearings  measured during
Jan. 1989 indicate a positive error of a few degrees at around sunrise.   As the
day progressed the error decreased, becoming zero at local noon at the path
midpoint.  As the dusk approaches, the tilts in the ionosphere are reversed in
gradient  and there is a smaller negative swing in the mean bearing.  The
bearing error at dusk is  smaller than at sunrise since the ionospheric
gradients are less steep.  The diurnal swing  in the bearing occurs during the
winter and equinox periods but is absent (or very small)  during summer.  This
is because the ionospheric gradients in summer are smaller than  at other
seasons, due to the relatively low values of the F-region critical frequency (F2)






Location of emissions by evasion of frequency and gusts by sequential
analysis sensor  in fast scanning
Title Text
Josset, D.Author Text
AGARD: Radiolocation Techniques, 6 pages (See N93-23598 08-32), 1992.
Author employed:  Thomson-CSF, Division RGS., Gennevilliers, France.
Source Text
direction finding, goniometers, position indicators,
signal analysis
Keyword Text
The use of techniques of transmission by evasion of frequency or gusts in
VUHF in order  to fight against conventional ECM systems is more and more
widespread.  The  appearance of rapid Goniometric sensors makes the
interception and goniometry of these  signals possible.  The localization of
these signals by a conventional system requires that  the emission be set on
standby.  In order to avoid this problem, a system of extraction  of the
emissions with evasion of frequency and gusts with goniometry before
localization  is proposed, this being carried out on 'synthetic' emissions
calculated from Goniometric  detections.  The calculation of these 'synthetic'
emissions requires an algorithm allowing  the reconnaissance and the
identification of the types of emissions.  Beginning with the  reconnaissance
carried out on several goniometers, emitters are sought which have the  same
characteristics on the various sensors before carrying out localization by the






Location of frequency-agile transmissions and bursts by pick-up with
sequential analysis  in rapid scanning
Title Text
Josset, D.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
36/1-6, 1992.  Authors' Association:  Thomson-CSF, Gennevilliers, France.
Source Text
correlation methods, frequency agility, least squares
approximations, military systems,  radio direction-
finding, real-time systems, tracking systems, voice
communication, frequency-agile transmissions,
sequential analysis, rapid scanning, battlefield
environment, point-to-point speech communications,
bursts, classification of  direction-finding data,
correlation between detectors, real-time tracking,
location after  extraction, direction-finding,
Cartesian least-squares method, Rayleigh laws
Keyword Text
A battlefield environment containing 100 arrays of ten transmitters in a 50 km
square is  modeled on the basis of point-to-point speech communications on
fixed and hopping  frequencies. The recognition of both types of transmission
and of bursts by classification  of direction-finding data is discussed.
Techniques of location and correlation between  detectors are summarized. A
system designed for real-time tracking by location after  extraction in 2-
second cycles is evaluated statistically. Appendices set out the principles  of
direction-finding by a Cartesian least-squares method, and modeling of two-






Location of emissions by evasion of frequency and gusts by sequential
analysis sensor in fast scanning
Title Text
JOSSET, D.Author Text
AGARD, Radiolocation Techniques, 6 pages (See N93-23598 08-32), 1992.
Author's Association:  Thomson-CSF, Division RGS,Gennevilliers, France.
Source Text
DIRECTION FINDING, GONIOMETERS, POSITION INDICATORS,
SIGNAL ANALYSIS
Keyword Text
The use of techniques of transmission by evasion of frequency or gusts in
VUHF in order to fight against conventional ECM systems is more and more
widespread., The appearance of rapid goniometric sensors makes the
interception and goniometry of these signls possible., The localization of
these signals by a conventional system requires that the emission be set on
standby., In order to avoid this problem, a system of extraction of the
emissions with evasion of frequency and gusts with goniometry before
locazation is proposed, this being carried out on 'synthetic' emissions
calculated from goniometric detections., The calculation of these 'synthetic'
emissions requires an algorithm allowing the reconnaissance and the
identification of the types of emissions.Beginning with the reconnaissance
carried out on several goniometers, emitters are sought which have the same
characteristics on the various sensors before carrying out localization by the






A beamformer based upon the random coefficient modelTitle Text
Jost, B., Williams, D. B.Author Text
Georgia Institute of Technology, Atlanta, Georgia, pages 261-4, Vol. 5, IEEE,
New York, New York, page 5, Vol. 3219, IEEE, 1992.
Source Text
noneKeyword Text
Applying the random coefficient model to array processing, specifically in the
design of  a beamformer for direction finding, is described.  This model is
similar to the  autoregressive (AR) model, except the coefficients are allowed
to change with time  instead of remaining constant, thus allowing the
beamformer to better model any additive  noise or signal correlations in the
observations.  Through the use of a binary hypothesis  test, it is shown that
random coefficient models better fit typical array data than do AR  models.  A
Kalman filter is presented that has the array observations as inputs and the
parameters of the random coefficient model as outputs. A beamformer based
on the  random coefficient model is derived that is similar to the constant
coefficient linear  predictive beamformer.  The two beamformers are compared










SPIE - Proceedings:  The International Society for Optical Engineering,
Vol.1706, pages 258-65, 1992.  Author's Association:  GE Corporation
Research & Development, Schenectady, New York.
Source Text
antenna phased arrays, antenna radiation patterns,
array signal processing, receiving  antennas, multiple
source reception, adaptive multiple beam antenna,
direction finding, optimal  beamforming, source
estimation processor
Keyword Text
We consider the problem of adaptive reception of multiple sources by using a
set of  multiple simultaneous beams.  This can be achieved by high-resolution
direction finding  followed by optimal beamforming for each source.  In the first
stage, the source  estimation processor determines the number of sources
and their angular locations.  In  the second stage, the information derived in
the first stage is used to form multiple  simultaneous beams.  Each beam is







Rethinking the formulation of the signal-subspace algorithms for
direction-finding with  calibrated arrays
Title Text
Kaveh, M.
Editor:  Banyasz, C., Keviczky, L.
Author Text
Conference:  1991 Identification and System Parameter Estimation,
Budapest, Hungary, July 8-12, 1991.   Sponsored by IFAC| IFORS.  Selected
Papers from the Ninth IFAC/IFORS Symposium.  Published by Pergamon,
Oxford, UK, Vol.1, pages 387-92, 1992.  (ISBN 0 08 041271 8)  Authors'
Association:  Department of Electrical Engineering, Minnesota University,
Minneapolis, Minnesota.
Source Text
array signal processing, parameter estimation,
eigenvector span null-space, minimum-norm estimators,
signal-subspace algorithms, direction-finding,
calibrated arrays, MUSIC-like parameter estimators,
principal signal  eigenvectors, least significant
signal eigenvector, resolution, mean-squared error
thresholds
Keyword Text
Certain functionals of two vectors are proposed for the formulation of MUSIC-
like  parameter estimators.  For d sources, the two vectors are the projections
of the steering  vector onto the null-space of the span of the d-1 principal
signal eigenvectors and the  least significant signal eigenvector.  It is shown
that MUSIC, minimum-norm and some  other estimators involving weighting of
the MUSIC function are based on special cases  of these functionals.  It is
further shown that the choice of the functional significantly  affects estimator
performance, with some providing resolution and mean-squared error







Angle of arrival fluctuations for millimeter waves propagating in a
turbulent atmosphere near the Earth.  <SUPPLEMENT> Final Report
January - May 1992
Title Text
Kay, Irvin W.Author Text
Final Report:  Astia Document (AD)-A254478, IDA-D-1173, IDA/HQ-92-41742,
AD-E501561, 28 pages, 1992.  Author employed:  Institute for Defense
Analyses, Alexandria, Virginia.
Source Text
atmospheric refraction, atmospheric turbulence, error
analysis, millimeter waves,  missile trajectories,
radar tracking, surface to surface missiles, wave
propagation,  antitank missiles, electromagnetic wave
transmission, homing, radar transmitters, target
acquisition, turbulent flow
Keyword Text
This document is concerned with the effect of atmospheric turbulence on the
tracking  error of a millimeter wave radar transmitting over a propagation path
near the ground,  as in the case of one used for the guidance of a direct-fire,
surface-to-surface, anti-tank  missile. The objective is to estimate the likely
angle-of-arrival error, and, based on  general theory and specific experimental
results found in the literature, to assess the  reliability of the estimate. The
document discusses the appropriateness and limitations of  the Rytov
approximation used by V.I. Tatarsky and others for theoretical calculations
relevant to the error estimate. It also discusses the applicability of certain
data obtained  by the National Oceanic and Atmospheric Administration and
the Georgia Institute of  Technology in a measurement program at Flatville,
Illinois. The primary conclusion is  that the angle-of-arrival error will probably
be significant. A program to perform  measurements in a greater variety of
environmental conditions than those encountered at  Flatville and to include






SABRE: a phase and amplitude based DF measurement systemTitle Text
Kay, S. R.Author Text
Conference:  MM92, Brighton, UK, October 14-15, 1992.  Conference
Proceedings published by Microwave Exhibitions and Publishers, Tunbridge
Wells, UK, pages 37-42, 1992. (ISBN 0 946821 03 8)  Author's Association:
Racal Radar Defense System Limited, Walton-on-Thames, UK.
Source Text
array signal processing, electronic warfare, military
systems, parameter estimation, radio direction-finding,
common phase design, system architecture, naval ESM,
direction finding, DF  measurement system, SABRE, naval
electronic support measures system, multi-port
amplitude comparison, multiple phase interferometers,
direction of arrival, DOA,  antenna/receiver channels,
pseudo-omnidirectional coverage, frequency, pulse
width,  amplitude, time of arrival, parameter
measurements, signal analysis processor,  amplitude
antenna/receiver design, phase measurement receiver,
0.5 to 40 GHz
Keyword Text
SABRE is a new sensitive naval electronic support measures system
covering frequency  bands in the range 0.5 to 40 GHz.  SABRE uses both
conventional multi-port amplitude  comparison techniques and multiple phase
interferometers for the extraction of the  accurate direction of arrival (DOA) of
a signal using a common set of eight  antenna/receiver channels per band.
The same set of antenna/receiver channels also  provide a pseudo-
omnidirectional coverage for the measurement of frequency, pulse  width,
amplitude and time of arrival.  SABRE provides all parameter measurements
on  a wide-open, pulse by pulse basis for processing by a highly integrated
signal analysis  processor.  The author describes the overall architecture of
the SABRE system, the  approach to a common phase and amplitude
antenna/receiver design, the components  used in the phase measurement






Invariance-group principles for optimizing observations by multichannel
pulse  radiolocation stations as part of a multi positional complex
measurement system
Title Text
Khutortsev, V. V., Strotsev, A. A.Author Text
Radiotekhnika i Elektronika.  Translation:  Soviet Journal of Communications
Technology & Electronics, Vol. 37, No.14, pages 74-9, 1992.
Source Text
invariance, measurement systems, optimal control, radio
direction-finding,  telecommunication channels,
measurement accuracy, deterministic process, stochastic
process, observations,  multichannel pulse
radiolocation stations, multi positional complex
measurement system,  invariance-group approach, optimum
control functions, measurement processes
Keyword Text
Based on an invariance-group approach, the authors have devised a method
for  synthesizing optimum control functions that use observations from
multichannel pulsed  radiolocation stations (RLS) as part of a multi positional
complex measurement system.   The method not only provides effective
solutions to previously known problems, but also  addresses a new set of
questions regarding the best choice of operating regimes for the  RLS from a
computational point of view, for cases where the evolving accuracy
characteristics of the measurement processes are either deterministic or






Invariance-group principles for optimizing observations by multichannel
pulse radiolocation stations as part of a multipositional complex
measurement system
Title Text
Khutortsev, V.V. and Strotsev, A.A.Author Text
Radiotekhnika i Elektronika, Vol. 37, No.14, pages 74-9, 1992.Source Text
invariance, measurement systems, optimal control, radio
direction-finding, telecommunication channels
measurement accuracy, deterministic process, stochastic
process, observations, multichannel pulse radiolocation
stations, multipositional complex measurement system,
invariance-group approach, optimum control functions,
measurement processes
Keyword Text
Based on an invariance-group approach, the authors have devised a method
for synthesizing optimum control functions that use observations from
multichannel pulsed radiolocation stations (RLS) as part of a multipositional
complex measurement system. The method not only provides effective
solutions to previously known problems, but also addresses a new set of
questions regarding the best choice of operating regimes for the RLS from a
computational point of view, for cases where the evolving accuracy







Current status of passive lightning location methods (a review)Title Text
Kononov, I. I., Petrenko, I. A.Author Text
Radiotekhnika i Elektronika.  Translation:  Soviet Journal of Communications
Technology & Electronics, Vol. 37, No.14, pages 93-105, 1992.
Source Text
atmospheric techniques, lightning, radio direction-
finding, reviews, lightning location systems, VLF band,
direction finders, range finders, passive lightning
location methods, review, accuracy characteristics
Keyword Text
A review of lightning location methods and systems is given.  The results of a
comparative analysis of the accuracy characteristics of different methods are






Current status of passive lightning location methods (a review)Title Text
Kononov, I.I. and Petrenko, I.A.Author Text
Radiotekhnika i Elektronika, Vol. 37, No.14, pages 93-105, 1992.Source Text
atmospheric techniques, lightning, radio direction-
finding, reviewslightning location systems, VLF band,
direction finders, range finders, passive lightning
location methods, review, accuracy characteristics
Keyword Text
A review of lightning location methods and systems is given. The results of a
comparative analysis of the accuracy characteristics of different methods are






Propagation characteristics of the ionospheric transmission window
relating to long wave  location issues
Title Text
Kossey, P. A. and Lewis, E. A.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
2/1-17, 1992.  Authors' Association:  Phillips Laboratory, Geophysics
Directorate, Hanscom Air Force Base, Massachusetts.
Source Text
electromagnetic wave transmission, ionospheric
electromagnetic wave propagation, radio direction-
finding, space communication links, ELF, VLF, LF, MF,
ionospheric transmission window, long wave location,
loss,  ionospheric conditions, propagation factors,
feasibility, space, long wave transmitters,
directional issues, 100 Hz to 500 kHz
Keyword Text
Owing to the influence of the Earth's magnetic field, long wave signals can
penetrate  through the ionosphere at times with relatively little loss, depending
on ionospheric  conditions and other propagation factors.  This has prompted
investigations of the long  wave 'ionospheric transmission window' as part of
efforts to assess the feasibility of  deploying long wave emitters in space for
terrestrial applications and/or for exploiting,  in space, signals emanating from
ground-based long wave transmitters.  This paper  outlines results of
theoretical and experimental investigations over the frequency range  from






Propagation characteristics of the ionospheric transmission window
relating to long wave  radio location issues
Title Text
Kossey, Paul A., Lewis, Edward A.Author Text
AGARD:  Radiolocation Techniques, 17 pages (See N93-23598 08-32), 1992.
Authors employed:  Phillips Laboratory, Geophysics Directorate, Hanscom
Air Force Base, Massachusetts; Systems Integration Engineering, Inc.,
Lexington, MA.
Source Text
frequency ranges, ionospheric propagation, long wave
radiation, lower ionosphere,  radio transmitters,
direction finding, emitters, geomagnetism, losses
Keyword Text
Most applications of long radio waves (ELF/VLF/LF/MF) are ground-based
and exploit  the fact that such signals can propagate to great distances via
reflections from the lower  ionosphere. It is known however that, owing to the
influence of the earth's magnetic  field, long wave signals can penetrate
through the ionosphere as well; at times, the waves  penetrate with relatively
little loss, depending on ionospheric conditions and other  propagation
factors. This has prompted investigations of the long wave 'ionospheric
transmission window' as part of efforts to assess the feasibility of deploying
long wave  emitters in space for terrestrial applications and/or for exploiting, in
space, signals  emanating from ground-based long wave transmitters. This
paper outlines results of  theoretical and experimental investigations of the
ionospheric transmission window over  the frequency range from about 100 Hz
to 500 kHz, with emphasis on directional issues  associated with long wave






Propagation characteristics of the ionospheric transmission window
relating to long wave radio location issues
Title Text
KOSSEY, PAUL A.and LEWIS, EDWARD A.Author Text
AGARD, Radiolocation Techniques, 17 pages (See N93-23598 08-32), 1992.
Authors' Association:  Phillips Lab., Geophysics Directorate, Hanscom AFB,
MA; Systems Integration Engineering, Inc., Lexington, MA.
Source Text
FREQUENCY RANGES, IONOSPHERIC PROPAGATION, LONG WAVE
RADIATION, LOWER IONOSPHERE, RADIO TRANSMITTERS
Keyword Text
Most applications of long radio waves (ELF/VLF/LF/MF) are ground-based
and exploit the fact that such signals can propagate to great distances via
reflections from the lower ionosphere., It is known however that, owing to the
influence of the earth's magntic field, long wave signals can penetrate through
the ionosphere as well; at times, the waves penetrate with relatively little loss,
depending on ionospheric conditions and other propagation factors., This has
prompted investigations of the long wave 'ioospheric transmission window' as
part of efforts to assess the feasibility of deploying long wave emitters in
space for terrestrial applications and/or for exploiting, in space, signals
emanating from ground-based long wave transmitters., This paper outlies
results of theoretical and experimental investigations of the ionospheric
transmission window over the frequency range from about 100 Hz to 500 kHz,







Communication Interference/Jamming and Propagation Analysis System
and its  application to radio location
Title Text
Kuzucu, H.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
25/1-14, 1992.  Authors' Association:  Communications Division, Shape
Technology Center, Hague, Netherlands.
Source Text
computer graphics, electromagnetic interference,
jamming, radio direction-finding, Communication
Interference/Jamming and Propagation Analysis System.
Keyword Text
This paper presents a sophisticated, graphics workstation based computer
tool developed  for the system level analysis of radio communication
systems, and describes its use in  radio location applications for realizing






Analysis of the effect of the parameters of the sum-difference converter
of a single-pulse direction finder on the accuracy of the angular
coordinates of a target
Title Text
Latinskiy, S.M.Author Text
Journal:  Radiotekhnika, pages 33-8. (ISSN 0033-8486)  Translation:
Telecommunications and Radio Engineering, Part 2, Vol.47, No.9, pages 86-
91, September 1992.  (ISSN 0040-2508)
Source Text
convertors, radar systems, radio direction-finding,
tracking systems, waveguide componentssum-difference
converter, single-pulse direction finder, angular
coordinates accuracy, parameters, radar tracking
systems, multimode radiators, antenna sidelobes,
nonlinear polarization, ring waveguide bridges
Keyword Text
Single-pulse systems are widely used in radar tracking systems. Sum-
difference converters are a component part of such systems. In single-pulse
systems with multimode radiators, the sum-difference signal is generated in
the radiator itself. Such systems have a number of drawbacks. One of these
is the high level of antenna sidelobes, which reduces the noise protection of
the radar system and complicates the construction of the radiator when it
operates under nonlinear polarization conditions. The operation of single-pulse






Use of the Losquet Island backscatter ionosonde reception array in radio
direction-finding
Title Text
Le Saout, J. Y., Gauthier, F., Ruelle, N., Fleury, R.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
23/1-11, 1992.  Authors' Association:  CNET, Lannion, France.
Source Text
angular measurement, antenna phased arrays, antenna
radiation patterns, back scatter,  ionospheric
electromagnetic wave propagation, ionospheric measuring
apparatus, phase  shifters, radio direction-finding,
receiving antennas, MF, back scatter ionosonde
reception array, radio direction-finding, vertical-
polarization  active antennas, digitally controlled
phase-shifters, broadcast transmitters, Advanced  Stand
Alone Prediction System, transpositions of vertical
ionograms, multipath  discrimination, directions of
arrival, radiation pattern, 6 to 22 MHZ
Keyword Text
Direction-finding from a single station in the English Channel is described with
a  diagram of the circular array of 64 vertical-polarization active antennas,
digitally  controlled phase-shifters, measuring receiver and computer
connections. Lobe-scanning  measurements, sweeping 360 degrees in
azimuth and 90 degrees in elevation, with  broadcast transmitters located in
Germany, Austria, Switzerland, Spain and northern  England are compared
with calculated azimuths. Elevation angles deduced from the  Advanced
Stand Alone Prediction System propagation model and from oblique
transpositions of vertical ionograms show greater discrepancies at the lower
frequencies  of the 6 to 22 MHZ band. Simulation suggests that multipath
discrimination is feasible  only for relative amplitudes in ratios of 0.5 or more,
and directions of arrival differing  by more than the 3 dB aperture of the main






A simple efficient algorithm for determining the direction of arrival for a
single emitter  with unknown polarization
Title Text
Lee, H. and Stovall, R.Author Text
Conference:  IEEE Sixth SP Workshop on Statistical Signal and Array
Processing, Victoria, BC,Canada, October 7-9, 1992.   Sponsored by IEEE,
University Victoria, Naval Surface Warfare Center.  Conference Proceedings
published by IEEE, New York, New York, (Cat No. 92TH0410-1), pages 308-
13, 1992.  (ISBN 0 7803 0508 6)  Authors' Association:  Atlantic Aerospace
Electronics Corporation, Waltham, Massachusetts.
Source Text
array signal processing, electromagnetic wave
polarization, maximum likelihood  estimation, parameter
estimation, radio direction-finding, DOA estimation,
direction of arrival, single emitter with unknown
polarization, single  array snapshot, array snapshots,
maximum likelihood estimator, algorithm, dual beam
scan, computational requirements
Keyword Text
The paper addresses both the problems of estimating DOA from a single
array snapshot,  and also from a sequence of array snapshots possibly
having different polarizations.  The  principal result is identification of the
maximum likelihood estimator of DOA.  The  associated estimation algorithm
is designated as the dual beam scan (DBS) Algorithm.   For large signal-to-
noise ratios the DBS algorithm is unbiased, and has minimum  variance.  The
DBS computational requirements are modest, and similar to those of
conventional Monopulse processors.  Specifically the eigenanalyses






Quantification of the difference between detection and resolution
thresholds for multiple  closely-spaced emitters
Title Text
Lee, H., Li, F.Author Text
Conference:  IEEE Sixth SP Workshop on Statistical Signal and Array
Processing, Victoria, BC,Canada, October 7-9, 1992.   Sponsored by IEEE,
University Victoria, Naval Surface Warfare Center.  Conference Proceedings
published by IEEE, New York, New York, (Cat No. 92TH0410-1), pages 508-
11, 1992.  (ISBN 0 7803 0508 6)  Authors' Association:  Atlantic Aerospace
Electronics Corporation, Waltham, Massachusetts.
Source Text
array signal processing, parameter estimation, signal
detection, multiple closely-spaced emitters, detection
thresholds, resolution thresholds, direction  finding,
source locations
Keyword Text
Based on empirical evidence, it has been noted that signal-to-noise ratio
detection  thresholds typically are lower than resolution thresholds.  This
paper quantifies the  difference between thresholds for the direction finding







Two-dimensional acousto-optic processor using a circular antenna array
with a Butler matrix
Title Text
Lee, J.P.Y.Author Text
Optical Engineering, Vol. 31, No. 9, pages 1999-2011, 1992.  Author's
Association:  Department of National Defence, Defence Research
Establishment, Ottawa, Ontario, Canada.
Source Text
acousto-optical devices, antenna arrays, Fourier
transform optics, optical information processing, radar
antennas, radar receivers, radar systems, spectral
analysisradar ESM receiver, multichannel Bragg cells,
Fourier transforming configuration, circular antenna
array, Butler matrix, two-dimensional acousto-optic
signal processor, simultaneous spectrum analysis,
direction finding, radar signals, system analysis, peak
location, optical pattern, sidelobe levels, amplitude
weighting, mainlobe beamwidth, pointing error, Gaussian
laser illumination profile, number of channels
Keyword Text
A two-dimensional acousto-optic signal processor is shown to be useful for
providing simultaneous spectrum analysis and direction finding or radar
signals over an instantaneous field of view of 360 deg. A system analysis with
emphasis on the direction-finding aspect of this new architecture is
presented. The peak location of the optical pattern provides a direct measure
of bearing, independent of signal frequency. In addition, the sidelobe levels of
the pattern can be effectively reduced using amplitude weighting. Performance
parameters, such as mainlobe beamwidth, peak-sidelobe level, and pointing
error, are analyzed as a function of the Gaussian laser illumination profile and
the number of channels. Finally, a comparison with a linear antenna array






A computer analysis of a conical monopole for use at Naval High
Frequency Direction  Finding Receiving Sites, Part 2.
Title Text
Lemos, Panayiotis  p.Author Text
Master's Thesis:  Astia Document (AD)-A262098, 52 pages, 1992.  Authors
employed:  Naval Postgraduate School, Monterey, California.
Source Text
antenna arrays, antenna design, computerized
simulation, direction finding, monopole  antennas,
antenna radiation patterns, conical bodies,
electromagnetic fields, high  frequencies
Keyword Text
The Naval Security Group (NSG) High Frequency Direction Finding (HFDF)
sites use  large circularly disposed antenna arrays (CDAA) with moderate to
high gain beams.  Omnidirectional coverage is presently obtained by
combining 8 to 120 elements of the  CDAA.  Recent measurements of site
performance reveal that most HFDF sites suffer  from high noise levels.  Much
of the noise is generated in the RF distribution system.  This noise
contaminates the CDAA omni signals, greatly reducing their effectiveness.
One proposed solution to the problem is to use a semi-remotely located
broadband  conical monopole (CM), which does not connect through the
noisy RF distribution  system.  A proof-of-performance comparing the CM and
CDAA omni is commencing  at NSG.  In this thesis, the performance of the
model 2012AA Conical Monopole  Antenna is studied in the presence of finite
ground using the Numerical Electromagnetics  Code (NEC-3).  Ground
constants used in this study were obtained for two locations  where the CM
are installed; Northwest, VA, and Winter Harbor, ME.  The performance  of
the combined antenna/ground system was simulated over a frequency range
from 2 to  30 MHZ (HF), for various ground constants, with particular
emphasis on the elevation  plane radiation patterns.  Part 2 contains the






A computer analysis of a conical monopole for use at Naval High
Frequency Direction  Finding Receiving Sites, part 1.
Title Text
Lemos, Panayiotis P.Author Text
Master's Thesis:  Astia Document (AD)-A262099, 74 pages, 1992.  Author
employed:  Naval Postgraduate School, Monterey, California.
Source Text
antenna arrays, antenna design, computerized
simulation, direction finding, monopole antennas,
antenna radiation patterns, conical bodies, high
frequencies
Keyword Text
The Naval Security Group (NSG) High Frequency Direction Finding (HFD)
sites use  large circularly disposed antenna arrays (CDAA) with moderate to
high gain beams.  Omnidirectional coverage is presently obtained by
combining 8 to 120 elements of the  CDAA.  Recent measurements of site
performance reveal that most HFDF sites suffer  from high noise levels.  Much
of the noise is generated in the RF distribution system.  This noise
contaminates the CDAA omni signals, greatly reducing their effectiveness.
One proposed solution to the problem is to use a semi-remotely located
broadband  conical monopole (CM), which does not connect through the
noisy RF distribution  system.  A proof-of-performance comparing the CM and






A computer analysis of a conical monopole for use at Naval High
Frequency Direction Finding Receiving Sites, part 1
Title Text
LEMOS, PANAYIOTIS P.Author Text
Report:  Astia Document (AD)-A262099, 74 pages, 1992. (AIAA Technical
Library)   Author's Association:  Naval Postgraduate School, Monterey, CA.
Source Text
ANTENNA ARRAYS, ANTENNA DESIGN, COMPUTERIZED
SIMULATION, DIRECTION FINDING, MONOPOLE ANTENNAS
Keyword Text
The Naval Security Group (NSG) High Frequency Direction Finding (HFD)
sites use large circularly disposed antenna arrays (CDAA) with moderate to
high gain beams. Omnidirectional coverage is presently obtained by
combining 8 to 120 elements of the CDAA., cent measurements of site
performance reveal that most HFDF sites suffer from high noise levels., Much
of the noise is generated in the RF distribution system., This noise
contaminates the CDAA omni signals, greatly reducing their effectiveness.,
One propd solution to the problem is to use a semi-remotely located
broadband conical monopole (CM), which does not connect through the noisy
RF distribution system., A proof-of-performance comparing the CM and CDAA






A computer analysis of a conical monopole for use at Naval High
Frequency Direction Finding Receiving Sites, Part 2
Title Text
LEMOS, PANAYIOTIS P.Author Text
Report:  Astia Document (AD)-A262098, 52 pages, 1992.  (AIAA Technical
Library)  Author's Association:  Naval Postgraduate School, Monterey, CA.
Source Text
ANTENNA ARRAYS, ANTENNA DESIGN, COMPUTERIZED
SIMULATION, DIRECTION FINDING, MONOPOLE ANTENNAS
Keyword Text
The Naval Security Group (NSG) High Frequency Direction Finding (HFDF)
sites use large circularly disposed antenna arrays (CDAA) with moderate to
high gain beams., Omnidirectional coverage is presently obtained by
combining 8 to 120 elements of the CDAA.,ecent measurements of site
performance reveal that most HFDF sites suffer from high noise levels., Much
of the noise is generated in the RF distribution system., This noise
contaminates the CDAA omni signals, greatly reducing their effectiveness.,
One proed solution to the problem is to use a semi-remotely located
broadband conical monopole (CM), which does not connect through the noisy
RF distribution system., A proof-of-performance comparing the CM and CDAA
omnis is commencing at NSG., In this thesis, t performance of the model
2012AA Conical Monopole Antenna is studied in the presence of finite ground
using the Numerical Electromagnetics Code (NEC-3)., Ground constants
used in this study were obtained for two locations where the CM are installed;
Northest, VA, and Winter Harbor, ME., The performance of the combined
antenna/ground system was simulated over a frequency range from 2 to 30
MHz (HF), for various ground constants, with particular emphasis on the







Radio location through high resolution eigenstructure processing
techniques that yield  accurate multipath AOA and differential time
delay estimates
Title Text
Lewandowski, L. M. and Struckman, K. A.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages 37-
1/5, 1992.  Authors' Association:  Lockheed Sanders Incorporated, Nashua,
New Hampshire.
Source Text
antenna phased arrays, array signal processing, delays,
dipole antennas, eigenvalues and  eigenfunctions, radio
direction-finding, radiolocation, high resolution
eigenstructure processing, multipath, doubly adaptive
array processing algorithm, differential time of
arrival, eight-element dipole array
Keyword Text
An eigenstructure based, doubly adaptive array processing algorithm is
described. This  resolves the differential time of arrival between the direct
signal and a delayed replica  that arrives over a different ray path.
Simulations, using theoretical responses of a  circular eight-element dipole






Performance analysis for angle and polarization estimation using
ESPRIT
Title Text
Li, J., Compton and R. T., Jr.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 5,
pages 417-20, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:
Department of Electrical Engineering, Kentucky University, Lexington,
Kentucky
Source Text
array signal processing, electromagnetic wave
polarization, parameter estimation,  statistical
analysis, angle-of-arrival estimation, array
processing, DOA estimation, polarization estimation,
statistical performance, ESPRIT, plane waves, uniform
linear array, crossed dipoles,  Monte-Carlo simulation
Keyword Text
The statistical performance of using ESPRIT to estimate both the arrival
directions and  the polarizations of incoming plane waves with a uniform linear
array of crossed dipoles  is studied.  Compact formulae for the mean-squared
errors of both direction and  polarization estimates are provided for both the
case of large data samples and the case  of high signal-to-noise ratio.







Shipboard antenna testing in a complex environmentTitle Text
Lorenz, R. and Millington, T. A.Author Text
Conference:  1991 Antenna Measurement Techniques Association
Symposium, Boulder, CO, October 7-11, 1991.  Sponsored by Antenna
Measurement Technology Association.  Published by NIST, Boulder,
Colorado, pages  6/3-8, 1992. Authors employed:  Southwest Research
Institute, San Antonio, Texas.
Source Text
antenna arrays, antenna testing, automatic test
equipment, automatic testing,  radio navigation, ships,
cross correlation, automatic testing, radio navigation,
antenna testing, shipboard  direction finding antenna,
The technique consists of transmitting a swept
frequency  signal, coupled signal, synchronized
spectrum analyzer, amplitude-frequency model,  response
Keyword Text
A multi-arrayed Navy shipboard direction finding antenna has been developed
by  Southwest Research Institute.  A new testing technique has provided
substantial  improvement in the antenna's evaluation.  The technique consists
of transmitting a swept  frequency signal using one array while receiving the
coupled signal with a synchronized  spectrum analyzer on the adjacent array.
 This provides an amplitude-frequency model  of the arrays response to the
transmitted signal.  The received data from each frequency  sweep is cross
correlated with baseline data previously acquired from the particular
installation when known to be operational.  The authors present the testing






A modification of alternative projections method for pulsed signal
direction finding
Title Text
Mal'tsev, E. A.Author Text
Radioelektronika, Vol. 35, No. 9, pages 65-8.  Translation:  Radioelectronics
and Communication Systems, Vol. 35, No. 9, pages 51-3, 1992.  Author
employed:  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
antenna arrays, array signal processing, maximum
likelihood estimation, pulsed signal direction finding,
maximum likelihood method, alternative  projections
method, algorithm, Bartlett procedure, sensors, antenna
 array, pulsed sources, signal  subspace, correlation
matrix, direction  estimation accuracy
Keyword Text
The interest in the maximum likelihood method stems from the  introduction
of its  effective suboptimal version: the method of  alternative projection. The
algorithm is  based on alternate refinement  of the localization of each source
by using the Bartlett  procedure with  suppression of all the remaining
sources whose directions are not   estimated at the current iteration. The
processing is conducted on  digitized outputs of  the sensors of an antenna
array over an arbitrary  configuration consisting of N elements.  The author
presents a  modification of the alternative projections method intended for
finding  the direction of pulsed sources. It is shown that, with the signal
subspace being  used for assessment of a correlation matrix with the







Algorithm for finding the direction of pulsed signalsTitle Text
Mal'tsev, E. A.Author Text
Radioelektronika, Vol. 35, No.12, pages 53-6.  Translation:  Radioelectronics
and Communication Systems, Vol.35, No.12, pages 39-41, 1992.  Author
employed:  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
array signal processing, direction-finding algorithms,
pulsed signals, amplitude  distortions, wavefront
vector,  wideband processing, wavefront  distortion,
wideband phasing, frequency region
Keyword Text
When using high-resolution direction-finding algorithms for determining  the
directions  of incoming pulsed signals, difficulties related to  amplitude
distortions of the vector of  the wavefront and leading to a  decrease of the
accuracy and resolution of algorithms  arise.  The use of  wideband
processing with the appropriate selection of its parameters   makes it
possible to substantially reduce the effect of the pulsed  character of the
signals  on the characteristics of the algorithms.  The  author examines an
approach which makes  possible an additional  reduction of the wavefront
distortion by using wideband phasing  in the  frequency region.  Since the
proposed approach requires a large volume  of  calculations, its simplified







Algorithm for finding the direction of pulsed signalsTitle Text
Mal'tsev, E.A.Author Text
Radioelektronika, Vol. 35, No.12, pages 53-6, Vol. 35, No.12, pages 39-41,
1992.  Author's Association:  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
array signal processingdirection-finding algorithms,
pulsed signals, amplitude distortions, wavefront
vector, wideband processing, wavefront distortion,
wideband phasing, frequency region
Keyword Text
When using high-resolution direction-finding algorithms for determining the
directions of incoming pulsed signals, difficulties related to amplitude
distortions of the vector of the wavefront and leading to a decrease of the
accuracy and resolution of algorithms arise. The use of wideband processing
with the appropriate selection of its parameters makes it possible to
substantially reduce the effect of the pulsed character of the signals on the
characteristics of the algorithms. The author examines an approach which
makes possible an additional reduction of the wavefront distortion by using
wideband phasing in the frequency region. Since the proposed approach
requires a large volume of calculations, its simplified variant, the efficiency of










Journal:  Izvestiya Vysshikh Uchebnykh Zavedenii, Radioelektronika, Vol.35,
No.9, pages 65-8, Ukraine, 1992.  (ISSN 0021-3470)  Translation:
Radioelectronics and Commmunication Systems, Vol.35, No.9, pages 51-3,
1992.  (ISSN 0735-2727)
Source Text
antenna arrays, array signal processing, maximum
likelihood estimationpulsed signal direction finding,
maximum likelihood method, alternative projections
method, algorithm, Bartlett procedure, sensors, antenna
array, pulsed sources, signal subspace, correlation
matrix, direction estimation accuracy
Keyword Text
The interest in the maximum likelihood method stems from the introduction of
its effective suboptimal version: the method of alternative projection. The
algorithm is based on alternate refinement of the localization of each source
by using the Bartlett procedure with suppression of all the remaining sources
whose directions are not estimated at the current iteration. The processing is
conducted on digitized outputs of the sensors of an antenna array over an
arbitrary configuration consisting of N elements. The author presents a
modification of the alternative projections method intended for finding the
direction of pulsed sources. It is shown that, with the signal subspace being
used for assessment of a correlation matrix with the interfering sources






Application of the suboptimal method of maximum likelihood for
direction finding of wide-band signals
Title Text
Mal'tsev, E.A.Author Text
Tekhnika, No. 12, pages 31-33,  Dec 1992.Source Text
Radio direction finding systems, Electric signal
systems, Algorithms, Optimization, Spectrum analysis,
Efficiency Maximum likelihood, Broadband signals
Keyword Text
Two modifications of the known quasi-optimal algorithm for direction finding of
wide-band signals are suggested. The algorithms require lesser calculation
body as compared with the optimal one synthesized on the basis of the






On the algorithm of pelengation of digital signalsTitle Text
Maltsev, E.A.Author Text
Journal:  Izvestiya VUZ:  Radioelektronika, Vol. 35, No.12, pages 53-57,
December 1992. (ISSN 0021-4370)
Source Text
Radio direction finding systems, Algorithms, Signal
distortion, Error correction, Efficiency, Frequency
response, Signal processing, Correlation methods,
Matrix algebra, Signal to noise ratioPulse signals
Keyword Text
When using the high resolution pelengation algorithms for defining the
impulse signal directions, the difficulties arise connected with the amplitude
errors of the wave front vector. This leads towards the decrease of the
algorithm accuracy. An approach is suggested which permits to decrease the
number of errors of the impulse signal wave front. The effectiveness of this






An advanced adaptive front end for ESMTitle Text
Mardia, H. K.Author Text
Conference:  MM 92, Brighton, UK, October 14-15, 1992.  Conference
Proceedings published by Microwave Exhibitions and Publishers, Tunbridge
Wells, UK, pages 43-8, 1992.  (ISBN 0 946821 03 8)  Author's Association:
Filtronic Components Limited, Shipley, UK.
Source Text
array signal processing, electronic warfare, military
systems, radar receivers, radio direction-finding,
superheterodyne receivers, telecommunications
computing, wide open receivers, channelized receivers,
software programmable front end, real time  processor
control, military systems, direction finding, advanced
adaptive front end,  ESM, hybrid receiver front end
architecture, ESM receiver types, superheterodyne
receivers, high integrity measurement, overlapping
signals, high integrity DF,  microwave design, fast set
on
Keyword Text
The author presents a hybrid receiver front end architecture which employs
the three  basic ESM receiver types.  The configuration utilizes the
advantages of wide open,  channelized and superheterodyne receivers whilst
overcoming the major limitations.  The  front end is software programmable
giving the flexibility to respond to new scenarios.   Real time processor
control is described.  The design is aimed at providing high integrity
measurement of overlapping signals, close in frequency, over a high dynamic
range-in  particular, high integrity DF is given with a minimum hardware






Direction finding with circular arrays via phase mode excitation and
Root-MUSIC
Title Text
Mathews, C. P. and Zoltowski, M. D.Author Text
Conference:  IEEE Antennas and Propagation Society International
Symposium, 1992 Digest, Held in Conjunction with:   URSI Radio Science
Meeting and Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.
Sponsored by IEEE, Motorola, Andrew Corporation, Cray Research, Illinois
Institute Technology, Northwestern University, University Illinois.  Published
by IEEE, New York, New York, (Cat No. 92CH3178-1), Vol. 2, pages 1019-
22, 1992. (ISBN 0 7803 0730 5)  Authors' Association:  School of Electrical
Engineering, Purdue University, West Lafayette, Indiana.
Source Text
antenna phased arrays, antenna radiation patterns,
radio direction-finding, antenna arrays, antenna
patterns synthesis, direction finding, circular arrays,
phase  mode excitation, azimuth angles, narrowband
signals, beamspace, sinc type  beam-patterns, array
plane, MUSIC algorithm, azimuthal search, elevation
angle,  Root-MUSIC, eigenvalue decomposition, far-field
patterns,  arrays, B5260 Antenna  theory
Keyword Text
The authors develop an algorithm for estimating the azimuth angles of
narrowband  signals incident upon a uniform circular array of identical
antennas.  The method  operates in beamspace and relies on the phase
mode excitation technique to synthesize  sinc type beam-patterns in the
array plane (elevation=90 degrees ).  The sinc structure  allows the use of a
root version of the MUSIC algorithm to perform the azimuthal search  at each
elevation angle under consideration. Besides the ability to use Root-MUSIC,
the  algorithm provides computational savings in that it requires only a single
real-valued  eigenvalue decomposition.  This follows since the far-field patterns






Procedures for determining the location of an HF radio transmitterTitle Text
McNamara, L. F.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
13/1-12, 1992.  Authors' Association:  Andrew SciComm Incorporated,
Garland, Texas.
Source Text
position measurement, radio direction-finding, radio
transmitters, single-site method, HF radio transmitter,
strategic DF networks, Lines of Bearing,  location,
elevation angle
Keyword Text
In the traditional approach currently adopted for strategic DF networks the
location is  determined by triangulation using Lines of Bearing of the signals
observed at two or  more HF-DF sites.  Alternatively, the location may be
derived by observations at a single  DF site, if they are extended to include
the elevation angle as well as the bearing of the  incoming radio waves.  This
paper compares and contrasts the two approaches.  The  relative advantages
of the SSL approach are shown to be such that all HF-DF sites should






Propagation effects on HF direction findingTitle Text
Millman, G. H.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
4/1-12, 1992.  Authors' Association:  Research Associates of Syracuse
Incorporated.
Source Text
electromagnetic wave refraction, ionospheric
electromagnetic wave propagation,  measurement errors,
position measurement, radio direction-finding,
tropospheric  electromagnetic wave propagation, solar-
geophysical conditions, HF direction finding,
geographic coordinates, ionospheric  reflection height,
ionospheric tilts, tropospheric refractive bending,
angular deviations,  ground range errors,
meteorological conditions
Keyword Text
Estimates of the propagation errors that can be made in measurement of the
geographic  coordinates of an HF emitter when utilizing HF direction finding
techniques are given.   The errors considered in this analysis are due to (1)
imprecise knowledge of the  ionospheric reflection height, (2) ionospheric tilts,
i.e.  gradients of electron density and  (3) tropospheric refractive bending.  The
angular deviations and ground range errors are  presented as a function of






Matrix beamforming preprocessor for beamspace Root-MUSICTitle Text
Ming LuAuthor Text
Conference:  1992 IEEE International Symposium on Circuits and Systems,
San Diego, CA, May 10-13, 1992.  Published by IEEE, New York, New York,
(Cat No. 92CH3139-3), Vol. 2, pages 537-40, 1992.  (ISBN 0 7803 0593 0)
Author's Association:  Department of Radio Engineering, Southeast
University, Nanjing, China.
Source Text
array signal processing, interference (signal),
interpolation, matrix algebra, synthetic array, virtual
linear equispaced array, beamspace Root-MUSIC,
algebraic  direction-finding, interpolation, matrix
beamforming preprocessor, error, SNR  resolution
threshold, main-lobe beam pattern
Keyword Text
The author considers the problem of interpolating a synthetic or virtual linear
equispaced  (LES) array from a real irregular array to effect some algebraic
direction-finding  technique such as Root-MUSIC.  The interpolation of a virtual
LES array can be  accomplished through the use of a matrix beamforming
preprocessor connected to the  output of the real array.  The author has
considered how to place the 'sensor' of the  virtual LES array and the design
of the matrix beamforming preprocessor, i.e. the  interpolation matrix.  In
terms of error of the interpolation, the loss of signal-to-noise  ratio (SNR), and
SNR resolution threshold, the construction of the virtual LES array is
investigated.  It is shown that the virtual LES array should have the same
main-lobe  beam pattern as the real array over an interpolation sector.






External parameters of an eight-port bridge in waveguide slot linesTitle Text
Mirnyi, S. V., Skrypnik, L. V.Author Text
Radioelektronika, Vol. 35, No. 9, pages 52-4.  Translation:  Radioelectronics
and Communication Systems, Vol. 35, No. 9, pages 40-2, 1992.  Authors
employed:  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
waveguide components, waveguide theory, waveguides,
eight-port bridge, coupling region, single-pulse
receiver, instrumental  direction finding  errors, sum-
difference converter, coupled waveguide  slot lines,
perpendicular symmetry  planes, external parameters
Keyword Text
A single-pulse receiver achieved a reduction of instrumental direction  finding
errors by  using a sum-difference converter built as an  eight-port bridge on
coupled waveguide-slot  lines (WSL). The bridge  consists of four adjacent
single-mode WSL with a coupling  region with  length 21, formed by removal
of all common waveguide walls. The device   has three neutrally perpendicular







External parameters of an eight-port bridge in waveguide slot linesTitle Text
Mirnyi, S.V. and Skrypnik, L.V.Author Text
Journal:  Izvestiya Vysshikh Uchebnykh Zavedenii, Radioelektronika, Vol.35,
No.9, pages 52-4, Ukraine, 1992.  (ISSN 0021-3470)  Translation:
Radioelectronics and Commmunication Systems, Vol.35, No.9, pages 40-2,
1992.  (ISSN 0735-2727)
Source Text
waveguide components, waveguide theory, waveguideseight-
port bridge, coupling region, single-pulse receiver,
instrumental direction finding errors, sum-difference
converter, coupled waveguide slot lines, perpendicular
symmetry planes, external parameters
Keyword Text
A single-pulse receiver achieved a reduction of instrumental direction finding
errors by using a sum-difference converter built as an eight-port bridge on
coupled waveguide-slot lines (WSL). The bridge consists of four adjacent
single-mode WSL with a coupling region with length 2l, formed by removal of
all common waveguide walls. The device has three neutrally perpendicular







New method of modeling the mesoscale structure of the ionosphere with
a single sensor.  Impact on HF radio-location
Title Text
Mokrzycki, J. L., Barthes, L., Caratori, J., Goutelard, C.Author Text
AGARD:  Radiolocation Techniques, 13 pages (See N93-23598 08-32), 1992.
Authors employed:  Paris-Sud University, Orsay, France.
Source Text
decametric waves, direction finding, gradients, high
frequencies, ionospheric  propagation, mesoscale
phenomena, telecommunication, anisotropy, azimuth,
elevation  angle, ionization, signal stabilization
Keyword Text
Modeling of the ionosphere is a necessity in numerous applications: the
physical study  of an area, telecommunications, transhorizon radars, and
radio location. Radio location  from a single sensor is particularly attractive
but requires, in the decametric propagation  range, knowledge with a sufficient
precision of the ionospheric area within which the  trajectories of the radii are
controlled, not only by the vertical profile of the ionization,  but also by the
horizontal gradient. A tracing of a radius in an ionosphere is investigated  by
making use of a Bradley-Dudeney model in the presence of horizontal
gradients whose  transversal components are not null. One can see that the
components draw the  propagations outside of a large circle with important
deviations on the ground due to the  reflection occurring in region F. Taking
into account these gradients is indispensable for  a correct location, which
makes their estimation necessary. Radio location from a single  sensor
necessitates therefore the placement in the same location of a means of
measurement. A retro diffusion probe easily brings anisotropies to light. It
represents a  simple means which is possible to put to work with very little
power and is therefore  attractive. The principal difficulty of this technique is in
the resolution of an inverse  problem which, aside from the measurements
obtained, permits the discovery at all points  of the observation zone of the
vertical profile from which the gradients are deduced. It  is a difficult problem
which has not yet really received a totally satisfactory solution in  spite of
important efforts produced by the scientific world. The stabilization of the
solution appears to be possible thanks to new techniques which allow the
measurement  of new parameters. The angle of elevation of retro diffused radii
is one of these  parameters, the importance of which was predicted during the
1960's. The utilization of  this parameter, together with the data furnished by a







New method of mesoscale modeling of the ionosphere from a single
site. Application  to HF radiolocation
Title Text
Mokrzycki, J. L., Barthes, L., Caratori, J., Goutelard, C.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
5/1-13, 1992.  Authors' Association:  University Paris-Sud, Orsay, France.
Source Text
back scatter, inverse problems, ionospheric
electromagnetic wave propagation, ionospheric
techniques, radio direction-finding, aeronomy,
mesoscale modeling, HF radiolocation, inverse problem,
monostatic  back scatter ionosonde, ionogram inversion,
angle of elevation, back scatter  measurement, large
antenna arrays, precision
Keyword Text
The inverse problem of modeling from a collection of measurements with a
monostatic  back scatter ionosonde is addressed, with a summary of
ionogram inversion studies  carried out since 1968. The significance of the
angle of elevation in back scatter  measurement with large antenna arrays is
stressed. The inversion process is stabilized  with this supplementary
variable, and the overall precision of the resulting model is  evaluated as 5 to
10 times that of previous methods. A map covering a region of the  order of







New method of modelling the mesoscale structure of the ionosphere
with a single sensor. Impact on HF radio-location
Title Text
MOKRZYCKI, J. L., BARTHES, L., CARATORI, J., GOUTELARD, C.Author Text
AGARD, Radiolocation Techniques, 13 pages (See N93-23598 08-32), 1992.
Authors' Association:  Paris-Sud University, Orsay, France.
Source Text
DECAMETRIC WAVES, DIRECTION FINDING, GRADIENTS, HIGH
FREQUENCIES, IONOSPHERIC PROPAGATION, MESOSCALE
PHENOMENA, TELECOMMUNICATION
Keyword Text
Modeling of the ionosphere is a necessity in numerous applications: the
physical study of an area, telecommunications, transhorizon radars, and radio
location., Radio location from a single sensor is particularly attractive but
requires, in the decametricpropagation range, knowledge with a sufficient
precision of the ionospheric area within which the trajectories of the radii are
controlled, not only by the vertical profile of the ionization, but also by the
horizontal gradient., A tracing of a radius in n ionosphere is investigated by
making use of a Bradley-Dudeney model in the presence of horizontal
gradients whose transversal components are not null., One can see that the
components draw the propagations outside of a large circle with important
deviatons on the ground due to the reflection occurring in region F. Taking into
account these gradients is indispensable for a correct location, which makes
their estimation necessary., Radio location from a single sensor necessitates
therefore the placement i the same location of a means of measurement., A
retrodiffusion probe easily brings anisotropies to light., It represents a simple
means which is possible to put to work with very little power and is therefore
attractive., The principal difficulty of thischnique is in the resolution of an
inverse problem which, aside from the measurements obtained, permits the
discovery at all points of the observation zone of the vertical profile from which
the gradients are deduced., It is a difficult problem which has ot yet really
received a totally satisfactory solution in spite of important efforts produced by
the scientific world., The stabilization of the solution appears to be possible
thanks to new techniques which allow the measurement of new parameters.,
The ale of elevation of retrodiffused radii is one of these parameters, the
importance of which was predicted during the 1960's., The utilization of this
parameter, together with the data furnished by a retrodiffusion probe,






Influence of noise on estimation accuracy of the center of a long objectTitle Text
Monakov, A. A., Ostrovityanov, R. V.Author Text
Radioelektronika, Vol. 35, No. 5, pages 39-44.  Translation:  Radioelectronics
and Communication Systems, Vol. 35, No. 5, pages 28-32, 1992.  Authors
employed:  Izvestiya Vysshikh Uchebnykh Zavedenii
Source Text
estimation theory, noise, receivers, signal detection,
estimation accuracy, long object, algorithms, energy
center, long target, direction  finder
Keyword Text
We analyze algorithms estimating the position of the energy center of a long






Influence of noise on estimation accuracy of the center of a long objectTitle Text
Monakov, A.A. and Ostrovityanov, R.V.Author Text
Journal:  Izvestiya Vysshikh Uchebnykh Zavedenii, Radioelektronika, Vol.35,
No.5, pages 39-44, Ukraine, 1992.  (ISSN 0021-3470)  Translation:
Radioelectronics and Communication Systems, Vol.35, No.5, pages 28-32,
1992. (ISSN 0735-2727)
Source Text
estimation theory, noise, receivers, signal
detectionestimation accuracy, long object, algorithms,
energy center, long target, direction finder
Keyword Text
We analyze algorithms estimating the position of the energy center of a long






Direction finding algorithms using fourth order statistics: asymptotic
performance  analysis
Title Text
Moulines, E. and Cardoso, J. F.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 2,
pages 437-40, 1992. (ISBN 0 7803 0532 9)   Authors' Association:  Telecom
Paris, France.
Source Text
array signal processing, matrix algebra, statistical
analysis, high resolution direction finding, fourth
order cumulant matrices, DOA estimation, array
processing, fourth order statistics, asymptotic
performance analysis, higher-order  cumulants, array
data, diagonal cumulant slice, contracted quadri
covariance, direction  of arrival, subspace techniques,
closed form
Keyword Text
High-resolution direction finding algorithms using higher-order cumulants of
the array  data is addressed.  Two fourth-order cumulant-based matrices are
considered: the  diagonal cumulant slice and the contracted quadri
covariance.  They are evaluated in the  context of direction of arrival (DOA)
estimation using subspace techniques.  To this  purpose, an original
methodology is introduced to derive the closed form of asymptotical
performance.  This analysis is applied to the cumulant-based DOA estimation
problem,  establishing on a rational basis the domain of applicability of HOS
in DOA estimation,  which is larger than usually believed.  It is also shown
that the contracted  quadri covariance outperforms the diagonal slice in all






Second-order versus fourth-order MUSIC algorithms: an asymptotical
statistical analysis
Title Text
Moulines, E., Cardoso, J. F.
Editor:  Lacoume, J.L.
Author Text
Telecom Paris, CNRS, France, pages 247-50, Elsevier, Amsterdam,
Netherlands, pages xiii+352, 1992.
Source Text
array signal processing, matrix algebra, radio
direction-finding, statistical analysis, second order
MUSIC algorithm, array processing, fourth order MUSIC
algorithm,  asymptotical statistical analysis,
direction finding algorithm, matrix-valued statistic,
4th-order cumulant tensor, array data, asymptotic
covariance, estimation errors, noise  spatial structure
Keyword Text
Direction finding techniques are usually based on the 2nd-order statistics of
the received  data.  The authors propose a MUSIC-like direction finding
algorithm which uses a  matrix-valued statistic based on the contraction of
the 4th-order cumulant tensor of the  array data (4-2 MUSIC).  They then
derive, in a unified framework, the asymptotic  covariance of estimation errors
for both 2nd-order and 4th-order based MUSIC, and  show that the 4th-order
method can perform equally well or even better than the  2nd-order method,






Frequency invariant interferometryTitle Text
Musselman, R. L. and Norgard, J. D.Author Text
Conference:  IEEE Antennas and Propagation Society International
Symposium, 1992 Digest, Held in Conjunction with:   URSI Radio Science
Meeting and Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.
Sponsored by IEEE, Motorola, Andrew Corporation, Cray Research, Illinois
Institute Technology, Northwestern University, University Illinois.  Published
by IEEE, New York, New York, (Cat No. 92CH3178-1), Vol. 4, pages 2101-4,
1992. (ISBN 0 7803 0730 5)  Authors' Association:  Outland Communications,
Colorado Springs, Colorado.
Source Text
dipole antennas, microwave antenna arrays, radio
direction-finding, radiowave  interferometers,
frequency invariant interferometry, phase comparison
interferometry, direction finding,  electrical phase,
log-periodic dipole arrays, fabrication, two-element
interferometer,  three-octave bandwidth
Keyword Text
Frequency-independent phase comparison interferometry as a method of
direction finding  is discussed.  Theoretical relationships are derived that show
that the electrical phase  between two elements of an array can remain
approximately constant over frequency.   The theory is developed for log-
periodic dipole arrays.  Design and fabrication of a  two-element interferometer
using log-periodic antennas are discussed.  Experimental  results show that






Transient signal detection in unknown colored noise fieldsTitle Text
Nagesha, V., Kay, S., Salisbury, J.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 5,
pages 365-8, 1992. (ISBN 0 7803 0532 9)   Authors' Association:  Department
of Electrical Engineering, Rhode Island University, Kingston, Rhode Island.
Source Text
array signal processing, noise, signal detection,
transients, colored noise fields, generalized
likelihood ratio test, line array, one-sided
exponential,  arrival angle, arrival time
Keyword Text
A generalized likelihood ratio test is described to detect a single transient
signal in an  unknown colored noise field using a line array.  The transient
signal is a one-sided  exponential with known mode but unknown arrival angle
and arrival time.  Vast  improvements over a conventional energy-based







Calculation of the mutual impedance of loop antennas placed in the
near  field of each  other
Title Text
Nagy, L.Author Text
Conference:  1992 URSI International Symposium on Electromagnetic Theory,
Sydney, NSW, Australia, August 17-20, 1992.  Sponsored by URSI: CSIRO,
Australian Telecommunication & Electronics Research Board, et al.
Conference Proceedings published by URSI, Washington, DC, pages 278-80,
1992.  Author's Association:  Department of Microwave Telecommunications,
Technology University of Budapest, Hungary.
Source Text
calibration, electric impedance, loop antennas, mutual
impedance, loop antennas, near field calibration,
direction finder  system
Keyword Text
The mutual impedance of two loop antennas is investigated to verify the  near
field  calibration of the antennas of a direction finder system.  The
measurements show a  significant change in the received voltage  versus the
frequency. The mutual impedance  of a structure consisting of  two parallel
circular loop antenna was investigated. The  calculated  results and measured






Audio detection algorithms.  <SUPPLEMENT> Technical Report, 10
January - 31 July  1992
Title Text
Neta, B., Mansager, B.Author Text
Technical Report:  Astia Document (AD)-A256076, NPS-MA-92-008, 11
pages, 1992.  Authors employed:  Naval Postgraduate School,  Mathematics
Department, Monterey, California.
Source Text
audio frequencies, audio signals, combat, computerized
simulation, signal detection,  training simulators,
algorithms, direction finding, signatures, target
acquisition
Keyword Text
Audio information concerning targets generally includes direction,
frequencies, and  energy levels. One use of audio cueing is to use direction
information to help determine  where more sensitive visual direction and
acquisition sensors should be directed.  Generally, use of audio cueing will
shorten times required for visual detection, although  there could be
circumstances where the audio information is misleading and degrades  visual
performance. Audio signatures can also be useful for helping classify the
emanating platform, as well as to provide estimates of its velocity. The Janus
combat  simulation is the premier high resolution model used by the Army
and other agencies to  conduct research. This model has a visual detection
model which essentially incorporates  algorithms as described by
Hartman(1985). The model in its current form does not have  any sound
cueing capability. This report is part of a research effort to investigate the






Array shape self-calibration technique for direction finding problemsTitle Text
Ng, B.P.Author Text
IEE Proceedings:  H, Microwaves, Antennas and Propagation, Vol.139, No. 6,
521-5, 1992.  Author's Association:  Singapore Polytech., Department of
Electronics & Communications Engineering, Singapore.
Source Text
antenna arrays, array signal processing, calibration,
radio direction-finding maximum power technique, array
processing, self-calibration technique, direction
finding problems, bearing estimation problem, unknown
perturbed sensor location, MUSIC estimator, direction
of arrival, DOA, plane waves, white noise, signal
position vector, noise subspace, numerical results
Keyword Text
A self-calibration technique is proposed to handle the bearing estimation
problem involving unknown perturbed sensor location. This calibration
technique is applied on the MUSIC estimator in finding the direction of arrival
(DOA) of plane waves in white noise. The basic idea of the technique is to
maximise the total output power from the MUSIC estimator in the directional
or frequency regions of interest while imposing constraints on the length of
projection of the signal position vector on the noise subspace. This technique
exhibits relatively stable performance over other existing techniques in the
sense that it converges to the required solution consistently. However, this is
achieved at the expense of heavy computational load. This is illustrated with






MILCOM '92 - IEEE Military Communications Conference, San Diego,
California, October  11-14, 1992, Conference Record. Vols. 1, 2, & 3
Title Text
no authorAuthor Text
Report ISBN 0-7803-0585-X, 1992.  (No individual items are abstracted in this
volume).  New York Institute of Electrical and Electronics Engineers,
Incorporated 1992.
Source Text
conferences, command and control, communication,
direction finding, signal  processing, spread spectrum
transmission, optical communication, pulse
communication, radio receivers, communication networks,
automatic control, meteor  trails, frequency hopping,
computer networks, satellite communication, fiber
optics,  voice communication, radio communication,
radio antennas, space communication,  neural nets
Keyword Text
The present conference discusses meteor burst communications, frequency-
hopped  spread-spectrum techniques, the modeling and simulation of
communications systems,  building-blocks for survivable information
networks, communications-network  performance, personal communications
services, HF communications, DSP and  simulation in communications, fiber-
optic communications advances for military  applications, speech coding, RF
communications and adaptive antennas, survivable  networks, C31
techniques, tactical network design, advanced networking concepts for
space communications, mobile communications, synchronization networks,
and tactical  radio techniques.  Also discussed are multilevel information
security, signal processing  in communications, packet radio networks,
nuclear effects on satellite communications,  advancements in network
management, neural networks in communications,  direction-finding and
interference rejection, military communications network architecture  and
performance, high-speed networks and protocols, radio propagation and
prediction,  adaptive filtering and signal processing, image processing,
security for DOD networks  and computers, high-performance digital
receivers, satellite multiple beam arrays, NATO  communications, adaptive
antenna nulling, wide-bandwidth signal processing, lightweight  EHF
communications satellites, naval/joint communications, SDI communications,
 adaptive links, tactical data dissemination, stealthy communications






Radiolocation Techniques. Papers Presented at the Electromagnetic
Wave Propagation  Panel Symposium (AGARD-CP-528)
Title Text
no authorAuthor Text
AGARD, Neuilly sur Seine, France, pages viii+331, 1992.Source Text
array signal processing, field strength measurement,
ionospheric electromagnetic wave  propagation, radio
direction-finding, radiolocation systems, propagation
effects, ionospheric characteristics, radiolocation
techniques, radiolocation measurements, signal
processing
Keyword Text
The following topics were dealt with: propagation effects with emphasis on
ionospheric  characteristics; single-site and other radiolocation techniques;










SPIE - Proceedings:  The International Society for Optical Engineering, Vol.
1770, 1992.
Source Text
computer architecture, digital signal processing chips,
parallel algorithms, signal  processing, time-frequency
analysis, advanced signal processing algorithms, signal
processing architectures, algorithmic  engineering,
implementations, array processing, direction finding,
time-frequency signal  analysis, higher-order spectra,
wavelets, time-frequency distributions
Keyword Text
The following topics were dealt with: algorithmic engineering;
implementations; array  processing and direction finding; time-frequency







Adaptive antenna nulling for a phased array Monopulse radarTitle Text
no authorAuthor Text
Conference:  International Conference - Radar 92, Brighton, England.  IEE
Conference Publication; Published by IEE. Michael Faraday House,
Stevenage, England, No. 365, pages 320-323, 1992.  Johns Hopkins Applied
Physics Laboratory.
Source Text
antenna phased arrays, radar antennas, adaptive
systems, adaptive arrays, adaptive antennas, antenna
nulling
Keyword Text
In Monopulse tracking systems using adaptive arrays, two adaptive receiving
beams are  formed: a sum beam, Sigma, and a difference beam, Delta. It is
desired that adaptation  in both beams allows the nulling of external
interference sources, a low loss for the  desired signal in the Sigma beam and
the derivation of a Monopulse error signal which  indicates the angle of arrival
of the desired signal. A maximum likelihood algorithm for  estimating angle of
arrival using the outputs of the adaptively distorted Sigma and Delta  beams is
derived by Davis. This paper takes a different approach to derive adapted
Sigma  and Delta beams.  The Frost power minimization criterion is selected
as the adaptive  nulling technique along with appropriate main-beam
constraints for the Sigma and Delta  beams.  This combination is shown to
result in the required nulling of the interferers, a  low signal loss and a
Monopulse error characteristic free of any boresight bias.  A  variation of this






Radar countermeasures receiverTitle Text
no authorAuthor Text
Conference:  International Conference - Radar 92, Brighton, England.  IEE
Conference Publication; Published by IEE, Michael Faraday House,
Stevenage, England, No. 365, pages 180-183, 1992.  Raytheon Company.
Source Text
radar countermeasures, fast Fourier transforms, radar
receivers, interferometers, digital  signal processing,
radar emitters, angle of arrival (AOA)
Keyword Text
In many radar countermeasure applications it is necessary to estimate the
Angle of  Arrival (AOA), frequency and the Pulse Repetition Frequency (PRF)
of each radar  emitter in a dense signal environment. In this paper, the
parameters of multiple  simultaneous emitters are estimated using a Fast
Fourier Transform (FFT) on sampled  data collected from three data channels.
Current methods of frequency estimation and  Angle of Arrival (AOA)
computation are based on well established Instantaneous  Frequency
Discriminators and Interferometer receivers, respectively. However,  significant
sensitivity and resolution enhancements are achieved with the application of
Digital Signal Processing. The receiver described here can estimate either the
frequency  or the AOA of radar emitters with respect to their PRFs using
information embedded in  the cross-correlation of signals obtained from three
data channels that are delayed replicas  of each other. Using cross-
correlation data removes the Radio Frequency (RF) carrier  and allows much
slower sampling rates in generating two complex time series. This  approach
is sufficiently robust that over 2 GHz of RF bandwidth can be processed using
 less than a one MHZ sampling rate for the digital signal processor, which
permits  applying higher resolution encoders (e.g., 16 bits of quantization) for








Report AGARD-CP-528, ISBN-92-835-0695-2, 346 pages, 1992.  Advisory
Group for Aerospace Research and Development, Electromagnetic Wave
Propagation Panel, Neuilly-Sur-Seine France.
Source Text
conferences, direction finding, electronic warfare,
multipath transmission, radio  signals, signal
processing, surveillance, atmospheric attenuation,
extremely low  frequencies, millimeter waves, radio
frequency interference, radio spectra
Keyword Text
Modern defense systems must have a comprehensive surveillance capability.
A key  component of a surveillance system is the ability to detect and to
locate radio signals in  the entire radio spectrum from extremely low
frequencies through millimeter  wavelengths.  Various techniques are used to
determine the angle of arrival of a radio  signal and the distance to the source.
This often involves complex signal processing  techniques.  The symposium
addressed first propagation aspects with emphasis on  ionospheric
characteristics and effects. Two sessions were devoted to the description of
radio location techniques such as single site location and another two to radio
location  measurements and systems. One session covered signal
processing techniques in radio  location applications.  For individual titles,










IEE, London, UK, page 56, IEE, 1992.Source Text
atmospheric electricity, atmospheric temperature,
Doppler effect, frequency shift  keying, interplanetary
magnetic fields, ionosphere, ionospheric
electromagnetic wave  propagation, mesosphere, plasma,
radio direction-finding, radio equipment,  radio
communication, radiowave propagation, solar wind,
sporadic-E layer,  thermosphere, propagation, plasma,
mesosphere, thermosphere, high-latitude ionosphere, HF
radio waves, radar, DAMSON, Doppler shift,
communications channels, arrival  directions, oblique
chirp sounder signals, signal strength, FSK data
transmission, solar  wind, interplanetary magnetic
field directions, polar cap convection flow, sporadic-E
 layer, wind, waves, upper atmosphere, global
greenhouse cooling, enhanced electric  fields
Keyword Text
The following topics were dealt with: high-latitude ionosphere, HF radio waves,
radar,  DAMSON, Doppler shift, communications channels, arrival directions,
oblique chirp  sounder signals, signal strength, FSK data transmission, solar
wind, interplanetary  magnetic field directions, polar cap convection flow,
sporadic-E layer, wind, waves,  upper atmosphere global greenhouse cooling,










Conference Record published by IEEE, New York, New York, (Cat. No.
92CH3131-0), 1992.  (ISBN 0 7803 0585 X)  Sponsored by IEEE Common.
Society, Armed Forces Common. & Electronics Association.
Source Text
encoding, military systems, modulation, protocols,
radio systems, radiowave  propagation, signal
processing, telecommunication networks, military
communications, meteor burst communications, spread
spectrum, modeling,  simulation, survivable information
networks, computer networks, satellite  communications,
blind deconvolution, performance, personal
communication services,  signal processing, RF
communications, adaptive antennas, laser technology,
wideband  HF systems, countermeasures, high-frequency
communications, speech coding,  fiber-optical
communications, modulation, mobile command and control,
tactical  networks, space communications, coding,
tactical radio, synchronization, security,  direction-
finding, interference rejection, high-speed networks,
protocols, adaptive  filtering, image processing,
defense networks, packet radio, neural networks, radio
propagation, NATO communications, adaptive links,
aircraft communication
Keyword Text
The following topics are dealt with: meteor burst communications; spread
spectrum;  modeling and simulation of communications systems; survivable
information networks;  computer networks; satellite communications; blind
deconvolution; communication  network performance; personal
communication services; signal processing; simulation;  RF communications
and adaptive antennas; laser technology; wideband HF systems;
countermeasures; high-frequency communications; speech coding; fiber-
optical  communications advances; modulation; mobile command and control;
tactical networks;  space communications; coding; tactical radio;
synchronization; security; direction-finding  and interference rejection; high-
speed networks and protocols; adaptive filtering and  signal processing;
image processing; defense networks; packet radio; neural networks;  radio







Complex data processing in two-coordinate radio direction-findersTitle Text
Ochnev, A.V.Author Text
Radiotekhnika. 41-8, vol.47, no.9, 95-101, Russia. 1992.Source Text
antenna arrays, antenna radiation patterns, array
signal processing, interference suppression, Markov
processes, radar antennas, radio direction-
findingcomplex signal processing, complex data
processing, two-coordinate radio direction-finders, two-
dimensional antenna array, Markov theory, data
distribution, passive radar systems, accuracy, noise
immunity, antenna radiation patterns
Keyword Text
The problem of synthesizing apparatus for complex signal processing in an on-
board two-coordinate radio detection finder with a two-dimensional antenna
array using methods of the Markov theory of optimal complexing and
employing the principle of data distribution is solved. The constantly
increasing requirements imposed on passive radar systems as regards
accuracy, noise immunity and other characteristics can be realized most
completely by using optimal (quasi-optimal) algorithms of complex space-
time data processing and by employing antenna systems in the form of
antenna arrays with fairly narrow radiation patterns and with electronic control






Spectral characteristics of angle noise in polarization averaging
(direction finding)
Title Text
Ostrovityanov, R. V., Monakov, A. A.Author Text
Radioelektronika, Vol. 35, No.1, pages 46-53.  Translation:  Radio electronics
and Communication Systems, Vol. 35, No.1, pages 44-50, 1992.  Authors
employed:  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
electromagnetic wave polarization, noise, radio
direction-finding, receiving antennas, spectral
analysis, statistical analysis, rotating polarization
plane, angle noise, polarization averaging, direction
finding,  correlation function, spectral density,
receiving antenna
Keyword Text
The correlation function and spectral density of the angle noise have been
obtained for  the polarization plane of a receiving antenna in rotation.
Regularities in the  transformation of the angle noise spectrum have been






Spectral characteristics of angle noise in polarization averaging
(direction finding)
Title Text
Ostrovityanov, R.V. and Monakov, A.A.Author Text
Journal:  Izvestiya Vysshikh Uchebnykh Zavedenii, Radioelektronika, Vol.35,
No.1, pages 46-53, 1992.  Translation:  Radioelectronics and Communication
Systems, Vol.35, No.1, pages 44-50, 1992.  (ISSN 0735-2727)
Source Text
electromagnetic wave polarisation, noise, radio
direction-finding, receiving antennas, spectral
analysis, statistical analysisrotating polarisation
plane, angle noise, polarization averaging, direction
finding, correlation function, spectral density,
receiving antenna
Keyword Text
The correlation function and spectral density of the angle noise have been
obtained for the polarization plane of a receiving antenna in rotation.
Regularities in the transformation of the angle noise spectrum have been






The effects of multipath scatter from wind driven gravity waves on lines
of bearing  serving as direction finders
Title Text
Ott, R. H.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
3/1-6, 1992.  Authors' Association:  General Research Corporation,
Albuquerque, New Mexico.
Source Text
electromagnetic wave interference, electromagnetic wave
scattering, error compensation,  loop antennas,
measurement errors, naval engineering, ocean waves,
radio  direction-finding, radiowave propagation,
receiving antennas, tropospheric  electromagnetic wave
propagation, wind driven gravity waves, direction
finders, lines of bearing, sea scatter, groundwave
multipath, compensation theorem, mutual impedance,
transmitting monopole, receiving  loop, fleet exercise
Keyword Text
Locations for target transmitters based on intercepted lines of bearing (LOB's)
are subject  to error if multipath results from skywave interference or sea
scatter.  Skywave multipath  becomes important for ranges greater than 300
km while ground wave multipath may be  significant for ranges less than
about 100 km.  In this paper groundwave multipath is  estimated using the
compensation theorem.  This method provides a convenient analytical  tool for
relating the change in mutual impedance between a transmitting monopole
and  a receiving loop over a rough and a flat sea.  The change in mutual
impedance, in turn,  is related to the change in current in each of the receiving
loops used to generate LOB's.   Some predicted and observed examples of
fleet exercise LOB errors from wind generated  swell are based on target







Conventional interference cancellation for minimum redundancy array
structure
Title Text
Panayirci, E., Bar-Ness, Y., Chen, W. L.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 4,
pages 541-4, 1992. (ISBN 0 7803 0532 9)   Authors' Association:  New Jersey
Institute of Technology, Newark, New Jersey.
Source Text
array signal processing, interference suppression,
jamming, radar interference, interference cancellation,
minimum redundancy array structure, thinned array
structure,  direction finding applications
Keyword Text
A special thinned array structure, the minimum redundancy array (MRA), is
proposed  for interference cancellation.  This array structure has been proven
in the past to have  advantages in direction finding applications.  It is also
shown that MRA performs as a  canceler better than a comparable uniform






Deinterleaver technology for future Electronic Support Measures (ESM)
systems
Title Text
Parker, J. D.Author Text
Astia Document (AD)-A265005-NSWCDD/MP-92/547, 26 pages,1992.
Author employed:  Naval Surface Warfare Center, Dahlgren, Virginia.
Source Text
electronic warfare, emitters, radar data, signal
processing, support systems,  algorithms, block
diagrams, electromagnetic pulses, electromagnetic wave
filters,  frequency hopping, knowledge based systems,
receivers
Keyword Text
The precision electronic support measures (ESM) systems of the future must
operate in  dense environments of emitters that have agility in several
parameters.  A deinterleaving  system that would be capable of processing
the pulse data generated by a future precision  ESM receiver is described at
the block diagram level.  To be effective in a dense  environment of agile
emitters, the deinterleaving system will need adaptable pulse data  filters to
eliminate the data from friendly emitters, a processor dedicated to sorting the
pulse data from new and high-priority emitters by angle-of-arrival and
frequency, and  sophisticated, multi parameter deinterleaving algorithms.  A






Deinterleaver technology for future Electronic Support Measures (ESM)
systems
Title Text
PARKER, J. D.Author Text
Report:  Astia Document (AD)-A265005-NSWCDD/MP-92/547, 26 pages,
1992.  (AIAA Technical Library)  Author's Association:  Naval Surface Warfare
Center, Dahlgren, VA.
Source Text
ELECTRONIC WARFARE, EMITTERS, RADAR DATA, SIGNAL
PROCESSING, SUPPORT SYSTEMS
Keyword Text
The precision electronic support measures (ESM) systems of the future must
operate in dense environments of emitters that have agility in several
parameters.  A deinterleaving system that would be capable of processing the
pulse data generated by a futureprecision ESM receiver is described at the
block diagram level., To be effective in a dense environment of agile emitters,
the deinterleaving system will need adaptable pulse data filters to eliminate
the data from friendly emitters, a processor dedicatedto sorting the pulse data
from new and high-priority emitters by angle-of-arrival and frequency, and
sophisticated, multiparameter deinterleaving algorithms., A summary of






Wideband sensor array processing using a laboratory array test bedTitle Text
Pierre, J. W. and Kaveh, M.Author Text
Conference:  35th Midwest Symposium on Circuits and Systems,
Washington, DC, August 9-12, 1992.  Sponsored by IEEE| George
Washington University.  Conference Proceedings published by IEEE, New
York, New York, Vol. 2, pages 945-8, 1992.  (ISBN 0 7803 0510 8)  Authors'
Association:  Department  of Electrical  Engineering, Wyoming University,
Laramie, Wyoming.
Source Text
calibration, detectors, radio direction-finding,
coherent wideband direction-finding algorithms,
laboratory array  test bed, wideband  direction-finding
problem, laboratory sensor  array, calibration,
incoherent wideband  direction-finding  algorithms,
multipath conditions, coherent signal-subspace methods
Keyword Text
Presents experimental results for the wideband direction-finding  problem
using a  laboratory sensor array test bed which was constructed  at the
University of Minnesota.   Sensor errors, encountered in actual  arrays,
require calibration to improve the  performance of  direction-finding algorithms.
 Methods of wideband calibration are   described.  Experimental results are
given in order to compare the  performances of  coherent and incoherent
wideband direction-finding  algorithms under multipath  conditions including






On the detection of the group point objects with stochastic parametersTitle Text
Plenkin, V. Y., Krevetski, A. V.Author Text
Radioelektronika, Vol. 35, No.12, pages 18-28, 1992.  Authors employed:
Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
signal detection, radar theory, random processes,
signal processing, image processing,  probability,
mathematical models, statistical methods, spurious
signal noise, algorithms, radar signals
Keyword Text
The problem of detection of the group point objects with stochastic
parameters is worked  out.  The problem in question is considered as the
secondary stage of processing of  radiolocation signals.  The disposition of
the group point objects is supposed to be limited  by a certain space domain.
 The domain is continuous and the stochastic number of the  group point






On the detection of the group point objects with stochastic parametersTitle Text
Plenkin, V.Y. and Krevetski, A.V.Author Text
Journal:  Izvestiya VUZ:  Radioelektronika, Vol. 35, No.12, pages 18-28, 1992.
(ISSN 0021-4370)
Source Text
Signal detection, Radar theory, Random processes,
Signal processing, Image processing, Probability,
Mathematical models, Statistical methods, Spurious
signal noise, AlgorithmsRadar signals
Keyword Text
The problem of detection of the group point objects with stochastic
parameters is worked out. The problem in question is considered as the
secondary stage of processing of radiolocation signals. The disposition of the
group point objects is supposed to be limited by a certain space domain. The
domain is continuous and the stochastic number of the group point objects in






Probability of extended object locationTitle Text
Ponkin, V.A., Zuev, I.M.Author Text
Tekhnika, No.12, pages 13-18, Dec 1992.Source Text
Radar, Probability, Statistical methods, Radio
direction finding systems, Tracking (position),
Analytical expressions
Keyword Text
Approximate analytical expressions have been derived for calculations of
probability of extended object location as a function of the parameters











Journal:  Radiotekhnika, pages 63-6. (ISSN 0033-8486)  Translation:
Telecommunications and Radio Engineering, Part 2, Vol.47, No.9, pages 119-
22, September 1992.  (ISSN 0040-2508)
Source Text
antenna arrays, array signal processing, radar
theorysuperresolution, resolving power, Keypon-type
direction-finding algorithms, inverse correlation
matrix, number of radiating samples, amplitude-phase
errors, circuit channels, matched processing
Keyword Text
It is shown that the resolving power of Keypon-type direction-finding
algorithms, which potentially considerably exceed the Rayleigh resolving
power for matched processing and which increase as the exponent n
increases for the inverse correlation matrix, is considerably limited by the
finiteness of the number of radiating samples (for n>or=2) and by the
amplitude-phase errors in the channels of the circuit not exceeding the






Effects of mutual coupling on super-resolution DF in linear arraysTitle Text
Roller, C. and Wasylkiwskyj, W.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 5,
pages 257-60, 1992. (ISBN 0 7803 0532 9)   Authors' Association:  Melpar
Division, E-Systems, Fairfax, Virginia.
Source Text
array signal processing, radio direction-finding,
linear arrays, narrowband array signal processing,
array impedance matrix, mutual  coupling matrix,
narrowband beamformers, super-resolution direction
finding, antenna  termination impedance, mobile
cellular radio environment
Keyword Text
The traditional narrowband array signal processing model is expanded by
incorporating  the effects of mutual coupling via a closed-form expression for
the array impedance  matrix.  The mutual coupling matrix affects the incident
signal like a set of narrowband  beamformers; this interpretation is explored.
The array's super-resolution direction  finding (SRDF) behavior/performance in
the presence of mutual coupling is explored.   Simulation results examine the
effects of mismatch in antenna termination impedance  upon DF performance,
using parameters from a typical mobile cellular radio environment  scenario.
The results indicate that array DF performance can be improved by







A current assessment of single site locating technologyTitle Text
Rose, R. B.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
10/1-8, 1992.  Authors' Association:  Division of Ocean & Atmospheric
Science, Naval Command Control Ocean Surveillance Center, San, Diego,
California.
Source Text
ionospheric electromagnetic wave propagation, radio
direction-finding, radiowave  interferometry, single
site locating technology, interferometer technology,
angle of arrival  measurements, ionospheric reflecting
medium, modes of transmission, accuracies,  modulation,
range, maximum usable frequency, 109 to 526 km
Keyword Text
This paper describes the observed performance of an HF single site locator
which  employs current interferometer technology.  142 locations were
obtained from  non-cooperative targets over five days in April 1989.  Locations
were determined from  fast, high resolution azimuth and elevation angle of
arrival measurements and a  knowledge of the ionospheric reflecting medium.
Exact emitter locations were determined  post facto with ground truth data
from the field units. Five modes of transmission were  encountered and the
signals successfully located.  Miss distance accuracies varied  between 12.5
and 40.5 km over ranges from 109 to 526 km.  Performance varied as a
function of modulation type with SSB voice being the most difficult to
prosecute, and  packet and burst signals were the easiest to locate.  Also
performance varied as a  function of range and the relationship of operating






Radiolocation of a satellite-borne LoVHF beaconTitle Text
Rose, R. B.Author Text
Division of Ocean & Atmospheric Science, Naval Command, Control Ocean
Surveillance Center, San, Diego, California, pages 16/1-6, AGARD, Neuilly
sur Seine, France, pages viii+331, 1992.
Source Text
electromagnetic wave refraction, ionospheric
electromagnetic wave propagation,  measurement errors,
radio direction-finding, satellite ground stations,
radiolocation, refractive bending, low VHF, large scale
ionospheric models, angle of  arrival, orbiting
satellite, refractive errors, electron density,
sporadic E, ionospheric  storms, solar cycle, 29.5 MHZ
Keyword Text
A year-long experimental program was conducted to measure refractive
bending at low  VHF frequencies and to determine whether this deviation or
error could be predicted  using large scale ionospheric models such as the
Ionospheric Conductivity and Electron  Density program. An experiment to
measure directly the angle of arrival of a 29.5 MHZ  signal from an orbiting
satellite was successfully completed.  The satellite was in a  circular orbit at
an altitude of 1000 km.  It was shown that refractive errors can be  directly
related to the electron density along the measurement slant range.
Ionospheric  disturbances such as sporadic E and ionospheric storms
produce large short-term errors  that can approach 10 degrees .  In addition to
day/night variations, seasonal and solar  cycle sensitivities were found.  The
refractive error varied so rapidly with respect to time  and space that its






Robustness of direction-finding methods for cyclostationary signals in
the presence of  array calibration error
Title Text
Schell, S. V. and Gardner, W. A.Author Text
Conference:  IEEE Sixth SP Workshop on Statistical Signal and Array
Processing, Victoria, BC,Canada, October 7-9, 1992.   Sponsored by IEEE,
University Victoria, Naval Surface Warfare Center.  Conference Proceedings
published by IEEE, New York, New York, (Cat No. 92TH0410-1), pages 346-
9, 1992.  (ISBN 0 7803 0508 6)  Authors' Association:  Dept of Electr and
Computer Eng., Pennsylvania State University, University Park, PA.
Source Text
array signal processing, calibration, radio direction-
finding, sensitivity, cyclostationary signals, array
calibration error, direction-finding methods,  signal-
selective methods
Keyword Text
It is shown that cyclostationarity-exploiting direction-finding methods can be
much less  sensitive than conventional methods to errors in the array
calibration data.  In particular,  when only a small subset of the signals
arriving at the array exhibits the desired  cyclostationarity property, the signal-
selective methods can operate properly in the  presence of calibration errors






Cramer-Rao Lower Bound for Directions of Arrival of Gaussian
Cyclostationary Signals
Title Text
Schell, S. V., Gardner, W. A.Author Text
Report ARO-26646.16.EL-S, 6 pages, 1992.  Statistical Signal Processing,
Incorporated, Yountville, California; Army Research Office, Research Triangle
Park, North Carolina.
Source Text
algorithms, arrival, carrier frequencies, direction
finding, least squares method,  Gaussian noise, white
noise, acoustic signals, acoustic detectors, reprints,
acoustic  arrays, cyclostationary signals, Cramer-Rao
bounds, NTISDODXR, NTISDODA
Keyword Text
The Cramer-Rao lower bound on the variance of estimates of directions of
arrival, signal  strengths, and carrier frequencies and phases of
cyclostationary signals arriving at an  array is considered.  Numerical
evaluations of the bound for the estimates of directions  of arrival of
cyclostationary signals show that it can be orders of magnitude lower than
the corresponding bound for stationary signals, despite the greater number of
unknown  parameters in the former case.  Comparisons with the mean
squared error of direction  estimates obtained by the Cyclic Least Squares







Rate of location area updates in cellular systemsTitle Text
Seskar, I., Maric, S. V., Holtzman, J., Wasserman, J.Author Text
Conference:  42nd VTS Conference, Vehicular Technology Society, Frontiers
of Technology:  From Pioneers to the 21st Century, Denver, CO, May 10-13,
1992.  Published by IEEE, New York, New York, (Cat No. 92CH3159-1), Vol.
2, pages  694-7, 1992. (ISBN 0 7803 0673 2)   Authors' Association:
WINLAB, Rutgers University, Piscataway, New Jersey.
Source Text
cellular radio, radio direction-finding, road traffic,
ideal street maps, tracking, vehicle speeds, vehicle
densities, traffic volume, location  area updates,
cellular systems, moving subscriber terminals, vehicle
traffic model, real  street maps, uniform traffic model
Keyword Text
The problem of keeping track of the location of moving subscriber terminals in
cellular  systems is discussed.  A vehicle traffic model is developed on the
basis of realistic  relationships between important traffic parameters: speed,
density and volume.  Results  for various traffic conditions were obtained for
ideal and real street maps and compared  with the uniform traffic model.






A wideband multiple beam array for communication and DF applicationsTitle Text
Shafai, L.Author Text
Conference:  IEEE Antennas and Propagation Society International
Symposium, 1992 Digest, Held in Conjunction with:   URSI Radio Science
Meeting and Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.
Sponsored by IEEE, Motorola, Andrew Corporation, Cray Research, Illinois
Institute Technology, Northwestern University, University Illinois.  Published
by IEEE, New York, New York, (Cat No. 92CH3178-1), Vol. 4, pages 2081-4,
1992. (ISBN 0 7803 0730 5)  Authors' Association:  Department of Electrical
& Computer Engineering, Manitoba University, Winnipeg, Man., Canada
Source Text
antenna radiation patterns, microwave antenna arrays,
monopole antennas, radio  direction-finding, direction
finding, UHF, SHF, wideband multiple beam array,
communication  applications, multiple sectoral
coverage, frequency band, impedance bandwidth,
radiation pattern, coupling, crosstalk, DF
applications, gain reduction, azimuthal plane,  angle
of arrival determination, monopole elevation pattern
breakup, horizontal plane,  1 to 10 GHz
Keyword Text
In certain communication applications it is desirable to have multiple sectoral
coverage  over a wide frequency band.  The candidate antenna must have a
wide impedance  bandwidth and its radiation pattern should preferably remain
constant over the desired  band.  In addition, to reduce then coupling and
crosstalk, the radiation pattern should not  have large side and back lobes.
These properties are also desirable for DF applications,  where the wideband
operation eliminates the need for multiple antenna configurations and  a
graceful gain reduction in the azimuthal plane enhances the accuracy for the
angle of  arrival determination.  An antenna operating on the principle
described here was  fabricated and tested over the 1-10 GHz band.  It
performed as expected, with some gain  reduction at high frequencies due to






Radar low-angle tracking with subarray level ML tracking algorithmsTitle Text
Shi-Wei Gao, Zheng BaoAuthor Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 4,
pages 453-6, 1992. (ISBN 0 7803 0532 9)   Authors' Association:  Electronics
Engineering Institute, Xidian University, Xi'an, China.
Source Text
antenna arrays, array signal processing, iterative
methods, maximum likelihood estimation, radar antennas,
radar theory, tracking systems, direct signal, maximum
likelihood algorithm, iterative method, subarray level
ML  tracking algorithms, radar low-angle tracking,
specular reflection model, uniform linear  array,
sensors, radar antenna, angle of arrival estimation, ML
estimates, specular  signals, performance, computer
simulations
Keyword Text
A subarray level maximum likelihood (ML) tracking algorithm is proposed for
the radar  low-angle tracking problem.  The standard specular reflection model
is assumed and a  uniform linear array of sensors is employed as the radar
antenna.  The low-angle tracking  problem is then treated as an angle of
arrival estimation problem and the near ML  estimates of the directions of both
the direct and specular signals are obtained based on  the data proposed.
But unlike the other angle-of-arrival estimation problems, no  additional
iteration is needed as the directions of both the direct and specular signals
change slowly with time.  Therefore, the algorithm is computationally simple






Investigation of the correlation between direct and specular-reflected
waves
Title Text
Slobodyan, Stepan M.Author Text
Conference:  Acquisition Tracking and Pointing Virginia, Orlando, Florida.
SPIE - International Society for Optical Engineering, Bellingham, Washington.
 SPIE - Proceedings:  The International Society for Optical Engineering;
Published by International Society for Optical Engineering, Vol.1697, pages
213-218, 1992, Bellingham, Washington. Author employed:  Tomsk
Polytechnic University, Tomsk-55, USSR.
Source Text
tracking (position), optical systems, laser beams,
control systems, optical devices,  photo multipliers,
specular reflected waves, direct reflected waves,
wander, angle-to-arrival fluctuations,  image
dissectors, tracking systems
Keyword Text
The problem addressed in paper is that of pointing a transmitted laser to
views off-beacon  of target.  The optical tracking system views a beacon on
the receiving vehicle.  Turbulence-induced angle-to-arrival fluctuations and
beam wander is important in an  atmospheric tracking system because of the
resultant power fading and change for the  worse of accuracy control of the
vehicle.  In this paper, we presented preliminary  experimental results on the
effects of wander and angle-to-arrival fluctuations, the  efficiency of their
cancellation using such a tracking system on the dissector and different






Investigation of the correlation between direct and specular-reflected
waves
Title Text
Slobodyan, Stepan M.Author Text
Conference:  Acquisition, Tracking, and Pointing VI, Orlando, FL.  SPIE -
Proceedings:   The International Society for Optical Engineering; Published by
Int Soc for Optical Engineering, Bellingham, WA, Vol. 1697, pages 213-218,
1992.  (ISSN 0277-786X)  (ISBN 0-8194-0862-X)  Author's Association:
Tomsk Polytechnic Univ., Tomsk-55, USSR.
Source Text
Tracking (position), Optical systems, Laser beams,
Control systems, Optical devices,
PhotomultipliersSpecular reflected waves, Direct
reflected waves, Wander, Angle-to-arrival fluctuations,
Image dissectors, Tracking systems
Keyword Text
The problem addressed in paper is that of pointing a transmitted laser to
views off-beacon of target. The optical tracking system views a beacon on the
receiving vehicle. Turbulence-induced angle-to-arrival fluctuations and beam
wander is important in an atmospheric tracking system because of the
resultant power fading and change for the worse of accuracy control of the
vehicle. In this paper, we presented preliminary experimental results on the
effects of wander and angle-to-arrival fluctuations, the efficiency of their
cancellation using such a tracking system on the dissector and different






On array signal processing in spatially correlated noise fieldsTitle Text
Stoica, Petre and Soederstroem, TorstenAuthor Text
IEEE Transactions on Circuits and Systems II, Analog and Digital Signal
Processing, Vol. 39, No.12, pages 879-882,  Dec 1992.   (ISSN 1057-7130)
Authors' Association: Uppsala University, Uppsala, Sweden.
Source Text
Digital signal processing, Spurious signal noise,
Estimation, Radio direction finding systems, Emitter
location, Direction of arrival estimation, Direction
finding, Array processing, Spatially correlated noise
fields, Emitter detection
Keyword Text
Current research in array signal processing is focusing on the problem of
emitter detection and location in unknown spatially correlated noise fields.
This letter points out that the aforementioned problem is not solvable unless
appropriate restrictions are imposed on the emitter signals or the noise field.
A simple example is included to show that two recently proposed methods for
solving the unrestricted problem of array processing in spatially correlated






Radio location through high resolution eigenstructure processing
techniques that yield  accurate multipath AOA and differential time
delay estimates
Title Text
Struckman, K. A.Author Text
Conference:  NTC '92:  National Telesystems Conference, Washington, DC,
May 19-20, 1992.  Sponsored by IEEE, George Washington University.
Published by IEEE, New York, New York, pages 3/9-12, 1992. (ISBN 0 7803
0554 X)   Author's Association:  Lockheed Sanders Incorporated, Nashua,
New Hampshire.
Source Text
antenna phased arrays, array signal processing, delays,
dipole antennas, eigenvalues and  eigenfunctions, radio
navigation, high resolution techniques, angle of
arrival, pulse modulated RF signal, radio location,
simulations, eigenstructure processing, multipath AOA,
differential time delay  estimates, adaptive array
processing, circular eight-element dipole array, HF
signals,  surface wave path, skywave path, phase
modulated RF signals
Keyword Text
An eigenstructure-based, doubly adaptive array processing algorithm is
described.  This  algorithm was designed to resolve the differential time of
arrival between a direct signal  and a delayed replica that arrives via a different
ray path.  Simulations, using theoretical  responses of a circular eight-
element dipole array, demonstrates the characteristics of this  doubly
adaptive technique.  Experiments have demonstrated robust differential time
delay  resolution of HF signals propagated to an array by two paths, a surface
wave path and  a skywave path. Differential time delays of approximately 1.9






A spectrum efficient cellular base-station antenna architectureTitle Text
Swales, S. C., Beach, M. A., McGeehan, J. P.Author Text
Conference:  IEEE Antennas and Propagation Society International
Symposium, 1992 Digest, Held in Conjunction with:   URSI Radio Science
Meeting and Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.
Sponsored by IEEE, Motorola, Andrew Corporation, Cray Research, Illinois
Institute Technology, Northwestern University, University Illinois.  Published
by IEEE, New York, New York, (Cat No. 92CH3178-1), Vol. 2, pages 1069-
72, 1992. (ISBN 0 7803 0730 5)  Authors' Association:  Facility of
Engineering, Bristol University, UK.
Source Text
antenna phased arrays, cellular radio, interference
suppression, adaptive antenna array, source estimation
processor, cellular base-station antenna,  cochannel
interference, spectrum efficiency, adaptive base-
station antenna, beamforming  network, direction
finding processor, beamformer, figure of merit,
multiple beam  base-station antenna, high-capacity
cellular networks
Keyword Text
A concept is considered according to which using the spatial distribution of
the users  acquired by an array on reception, an antenna system can
dynamically assign single  narrow beams to illuminate lone mobiles, and
broad beams to the numerous groupings  along major highways.  In this way,
the level of cochannel interference is reduced,  increasing the spectrum
efficiency and, ultimately, the capacity of the network.  The  realization of
such an adaptive base-station antenna requires an architecture capable of
locating and tracking the mobiles, and thus a beamforming network capable
of producing  the multiple independent beams.  These two tasks are
illustrated as a source estimation  or direction finding processor and a
beamformer.  A preliminary study was carried out  to establish a figure of
merit for the proposed antenna system in terms of the increase in  spectrum
efficiency that could be achieved relative to conventional antenna systems.
The  program of research described has demonstrated the feasibility of a
multiple beam  base-station antenna system for future high-capacity cellular
networks, although there is  much to be accomplished before it could be






Multiple emitter direction finding from a circular array by single
snapshot processing
Title Text
Tamk, Y. and Tuncay Koc, A.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
38/1-8, 1992.  Authors' Association:  Department of Electrical & Electronics
Engineering, Middle East Technology University, Ankara, Turkey.
Source Text
array signal processing, digital simulation, filtering
and prediction theory, iterative  methods, radio
direction-finding, multiple emitter direction-finding,
circular array, single snapshot processing, Fourier
series coefficients, direction of arrivals, linear
prediction filter, iterative correction  scheme,
accuracy, performance
Keyword Text
The observation is first transformed into the frequency domain. Then, by use
of the  Fourier series coefficients of pattern of the sensors, it is transformed
into a suitable  sequence. The linear prediction method is applied to the result
to determine the direction  of arrivals from the zeros of a corresponding linear
prediction filter. An iterative  correction scheme improves the accuracy of the
estimates. Computer simulations have  been performed to evaluate the
performance of the algorithm. It operates successfully if  the array






Multiple emitter direction finding from a circular array by single
snapshot processing
Title Text
TANIK, Y. and KOC, A.Author Text
AGARD, Radiolocation Techniques, 8 pages  (See N93-23598 08-32), 1992.
Authors' Associations:  Middle East Technical University, Department of
Electrical and Electronic Engineering, Ankara, Turkey. (International
Organization)
Source Text
ALGORITHMS, COMPUTERIZED SIMULATION, DIRECTION FINDING,
EMITTERS, PREDICTION ANALYSIS TECHNIQUES
Keyword Text
In this work, a new algorithm for multiple emitter direction finding for circular
arrays is proposed., The algorithm uses a single snapshot for processing.,
The observation is first transformed into frequency domain., Then, by using
the Fourier series coecients of pattern of the sensors, it is transformed into a
suitable sequence., The linear prediction method is applied to the resulting
sequence to determine the direction of arrivals from the zeros of
corresponding linear prediction filter., An iterativeorrection scheme is used to
improve the accuracy of the estimates., Computer simulations have been
performed to evaluate the performance of the algorithm., It has been observed
that the algorithm operates successfully if the array circumference is






Multiple emitter direction finding from a circular array by single
snapshot processing
Title Text
Tanik, Y., Koc, A.Author Text
AGARD:  Radiolocation Techniques, 8 pages (See N93-23598 08-32), 1992.
Authors employed:  Middle East Technical University, Department of
Electrical and Electronic Engineering, Ankara, Turkey.
Source Text
algorithms, computerized simulation, direction finding,
emitters, prediction analysis  techniques, Fourier
series, frequencies, linear prediction
Keyword Text
In this work, a new algorithm for multiple emitter direction finding for circular
arrays  is proposed.  The algorithm uses a single snapshot for processing.
The observation is  first transformed into frequency domain.  Then, by using
the Fourier series coefficients  of pattern of the sensors, it is transformed into
a suitable sequence.  The linear prediction  method is applied to the resulting
sequence to determine the direction of arrivals from  the zeros of
corresponding linear prediction filter.  An iterative correction scheme is used
to improve the accuracy of the estimates.  Computer simulations have been
performed  to evaluate the performance of the algorithm.  It has been observed
that the algorithm  operates successfully if the array circumference is






Simultaneous frequency and direction finding technique using
frequency scanning antenna
Title Text
Tekin, I. and Hizal, A.Author Text
Conference:  22nd European Microwave Conference 92, Espoo, Finland,
August 24-27, 1992.  Conference Proceedings published by Microwave
Exhibitions and Publishers, Tunbridge Wells, UK, Vol.1, pages 654-8, 1992.
(ISBN 0 946821 82 8)  Authors' Association:  Middle East Technology
University, Department of Electrical Engineering, Ankara, Turkey.
Source Text
antenna radiation patterns, Micro strip antennas,
microwave antenna arrays, radio  direction-finding,
scanning antennas, direction finding, frequency
scanning antenna, phase scanning antenna, array system,
 amplitude measurements, detector logarithmic video
amplifier, maximum likelihood  estimation
Keyword Text
A frequency and phase scanning antenna array system having the capability
of finding  simultaneously the frequency and the direction of arrival of the
incident wave by using  simple amplitude measurements is described. Micro
strip wide slot is used as the antenna  array element due to its broad
bandwidth. The incident RF wave received by the antenna  array is fed to a
detector logarithmic video amplifier (DLVA) to determine its amplitude.
Finally, the maximum likelihood estimation procedure is applied to the
observation vector  formed by the DLVA outputs to estimate the frequency






Gravitational waves from massive coalescing binaries: spacecraft
searches using Ka-band  Doppler tracking
Title Text
Tinto, M., Armstrong, J. W., Wahlquist, H. D.
Editor:  Sato, H., Nakamura, T.
Author Text
Conference:  Sixth Marcel Grossmann Meeting on Recent Developments in
Theoretical and Experimental General Relativity, Gravitation and Relativistic
Field Theories, Kyoto, Japan, June 23-29, 1991.  Conference Proceedings
published by World Scientific, Singapore, Vol.1, pages 213-14, 1992.  (ISBN
981 02 0950 9)  Authors' Association:  Jet Propulsion Laboratory, California
Institute of Technology, Pasadena, California.
Source Text
binary stars, Doppler effect, gravitational wave
detectors, coalescing binaries, Ka-band Doppler
tracking, gravitational radiation, millihertz
frequency, spacecraft, chirp, dechirping, detection
probabilities, coincidence  experiments, coincidence
probabilities
Keyword Text
The gravitational radiation emitted by massive coalescing binary systems is a
promising  candidate signal in the millihertz frequency band accessible to
spacecraft Doppler  tracking experiments.  During part of the dynamical
evolution of these sources, their  orbits will have circularized because of the
gravitational radiation reaction and the  emitted wave will be approximately
sinusoidal with amplitude and frequency slowly  increasing with time, i.e., a
'chirp' signal.  In the situation in which the time to  coalescence is much
longer than the observation time, one can implement a method for  efficiently
'dechirping' the Doppler response to spacecraft.  The result has a
characteristic  signature: a triplet of Fourier components having amplitudes,
frequency spacing and  relative phases that depend on wave angle-of-arrival,
Earth-spacecraft distance, and rate  of change of the gravitational wave
frequency.  By taking into account the signature of  the dechirped signal in
the Doppler response and the known noise statistics, one can  evaluate the
false-alarm probabilities as a function of the threshold levels for one and two
spacecraft experiments that require Fourier lines to be above the threshold.
This  provides an assessment of the a priori false-alarm probability for a given
experiment.   Under the assumption of various source distributions on the sky
and distribution of wave  polarization states, the authors have calculated
detection probabilities as functions of the  ratio (threshold)/(wave amplitude)
for both single spacecraft experiments and coincidence  experiments with two
spacecraft.  They find that the coincidence probabilities are  insensitive to the
value of the included angle between the lines from the Earth to the two
Abstract Text
spacecraft for sources randomly distributed on the sky.  Hence near-optimum






Outer-scale effects on beam-wander and angle-of-arrival variancesTitle Text
Tofsted, D.H.Author Text
Applied Optics, Vol. 31, No. 27, pages 5865-70, 1992.  Author's Association:
US Army Atmos. Science Lab., SLCAS-AM-T, White Sands Missile Range,
NM.
Source Text
atmospheric light propagation, atmospheric turbulence,
laser beamslight propagation, form fitting, spectral
analysis, atmosphere, laser beam, beam-wander, angle-of-
arrival, uniform-intensity beams, refractive
turbulence, Gaussian beams, initial wave-front
curvature, diffraction, turbulent spreading effects,
refractive-index turbule size, outer-scale size
Keyword Text
Single-integral equations are developed for the angle-of-arrival and beam-
wander variances of propagated Gaussian and uniform-intensity beams
through refractive turbulence with a finite outer scale. The equations developed
for Gaussian beams include initial wave-front curvature, diffraction, and
turbulent spreading effects. Form-fitting expressions are used in both cases
to reduce second- and third-order integral equations into equivalent single-
integral forms. Numerical calculations with these new approximations give
results within a few percent of the results obtained by using the more rigorous
multiple integral expressions. Spectral analysis indicates that the refractive-
index turbule size with the greatest influence on beam wander and angle of






Development of ELF receiver system for observation of electromagnetic
phenomena associated with earthquakes or volcanic eruptions
Title Text
Tomizawa, I. and Yoshino, T.Author Text
Bulletin of the University of Electro-Communications, Vol. 5, No. 2, pages 111-
27, 1992. Authors'  Association:  Department of Electronics Engineering,
University of Electro-Communications, Tokyo, Japan.
Source Text
earthquakes, electronic equipment testing, frequency
response, geophysical equipment, interference
suppression, radio direction-finding, radio receivers,
stability, volcanology Japan, ELF receiver system,
observation of electromagnetic phenomena, earthquakes,
volcanic eruptions, dynamic range, stability,
operability, performance test, interference rejection
ratio, Unzen volcano, 1.5 to 1.56 kHz
Keyword Text
The system design is based on the experimental data obtained in the network
observation developed around the Kanto district. The design is focused mainly
on dynamic range, reduction of interference from the commercial power
system, stability and operability of the receiver system. The frequency and
input-to-output characteristics are obtained from the performance test of the
assembled receiver sub-units. The interference rejection ratio at 60 Hz is
more than 150 dB for both 1525 Hz and 36 Hz receivers. Those at 1500 Hz
and 1560 Hz, which are the closest harmonic frequencies for 1525 Hz, are
more than 50 dB for the 1525 Hz receiver. The stability of the assembled
receiver is 10/sup -5//day which can be estimated from that of the oscillator.







Data selection for fast projection techniques: A comparative study of
direction finding  performance.
Title Text
Toulgoat, Mylene and Turner, Ross M.Author Text
Technical Report:  Astia Document (AD)-A259916, DREO-1135, 31 pages,
1992.  Authors' Association:  Defense Research Establishment, Ottawa,
Ontario.
Source Text
antenna arrays, direction finding, jammers, phased
arrays, radar antennas, radio  direction finders,
signal analyzers, spectrum analysis, algorithms,
criteria, simulation
Keyword Text
This report describes simulation studies of fast projection techniques for
direction finding  of jammer signals. These techniques are based on a data
selection criterion applied  directly to the data vectors obtained at the output
of an antenna array. The selected data  vectors are used in fast projection
algorithms to estimate the jammer subspace and then  calculate the
directional spectrum. Three such algorithms are described ranging from the
fastest but least effective to the most computationally demanding but most
effective.  These algorithms provide a better tradeoff of performance versus
computational load than  has been available. Relative performance is
compared with that of the MUSIC technique  for test cases which evaluate the
minimum resolution threshold achievable and the effect  of the jammer






Data selection for fast projection techniques: A comparative study of
direction finding performance
Title Text
TOULGOAT, MYLENE and TURNER, ROSS M.Author Text
Report:  Astia Document (AD)-A259916, DREO-1135, 31 pages, 1992.  (AIAA
Technical Library)  Authors' Association:  Defence Research Establishment,
Ottawa, Ontario, Canada.
Source Text
ANTENNA ARRAYS, DIRECTION FINDING, JAMMERS, PHASED
ARRAYS, RADAR ANTENNAS, RADIO DIRECTION FINDERS, SIGNAL
ANALYZERS, SPECTRUM ANALYSIS
Keyword Text
This report describes simulation studies of fast projection techniques for
direction finding of jammer signals., These techniques are based on a data
selection criterion applied directly to the data vectors obtained at the output of
an antenna array., Theelected data vectors are used in fast projection
algorithms to estimate the jammer subspace and then calculate the
directional spectrum., Three such algorithms are described ranging from the
fastest but least effective to the most computationally demandin but most
effective., These algorithms provide a better tradeoff of performance versus
computational load than has been available., Relative performance is
compared with that of the MUSIC technique for test cases which evaluate the
minimum resolution threold achievable and the effect of the jammer strength






Adaptive antenna nulling for a phased array monopulse radarTitle Text
UnknownAuthor Text
International Conference - Radar 92, Brighton, England.  Conference
Publication published by IEE, Michael Faraday House, Stevenage, England,
No.365, pages 320-323, 1992.  Association:  Johns Hopkins, Applied Physics
Lab.
Source Text
Antenna Phased Arrays, Radar Antennas, Adaptive
Systems, Adaptive Arrays, Adaptive Antennas, Antenna
Nulling
Keyword Text
In monopulse tracking systems using adaptive arrays, two adaptive receiving
beams are formed: a sum beam, Sigma , and a difference beam, Delta . It is
desired that adaptation in both beams allows the nulling of external
interference sources, a low loss for the desired signal in the Sigma beam and
the derivation of a monopulse error signal which indicates the angle of arrival
of the desired signal. A maximum likelihood algorithm for estimating angle of
arrival using the outputs of the adaptively distorted Sigma and Delta beams is
derived by Davis. This paper takes a different approach to derive adapted
Sigma and Delta beams. The Frost power minimization criterion is selected
as the adaptive nulling technique along with appropriate main-beam
constraints for the Sigma and Delta beams. This combination is shown to
result in the required nulling of the interferers, a low signal loss and a
monopulse error characteristic free of any boresight bias. A variation of this






Radar countermeasures receiverTitle Text
UnknownAuthor Text
International Conference - Radar 92, Brighton, England.  Conference
Publication published by IEE, Michael Faraday House, Stevenage, England,
pages 180-183, 1992.  Association:  Raytheon Co.
Source Text
Radar Countermeasures, Fast Fourier Transforms, Radar
Receivers, Interferometers, Digital Signal Processing,
Radar Emitters, Angle of Arrival (AOA)
Keyword Text
In many radar countermeasure applications it is necessary to estimate the
Angle of Arrival (AOA), frequency and the Pulse Repetition Frequency (PRF)
of each radar emitter in a dense signal environment. In this paper, the
parameters of multiple simultaneous emitters are estimated using a Fast
Fourier Transform (FFT) on sampled data collected from three data channels.
Current methods of frequency estimation and Angle of Arrival (AOA)
computation are based on well established Instantaneous Frequency
Discriminators and Interferometer receivers, respectively. However, significant
sensitivity and resolution enhancements are achieved with the application of
Digital Signal Processing. The receiver described here can estimate either the
frequency or the AOA of radar emitters with respect to their PRFs using
information embedded in the cross-correlation of signals obtained from three
data channels that are delayed replicas of each other. Using cross-correlation
data removes the Radio Frequency (RF) carrier and allows much slower
sampling rates in generating two complex time series. This approach is
sufficiently robust that over 2 GHz of RF bandwidth can be processed using
less than a one MHz sampling rate for the digital signal processor, which
permits applying higher resolution encoders (e.g., 16 bits of quantization) for






Adaptive bearing of intensive signal sources in multichannel systemsTitle Text
UnknownAuthor Text
Tekhnika i Elektronika, Vol. 37, No.12, pages 2199-2209, December 1992.Source Text
Radio direction finding systems, Algorithms, Antenna
arrays, Modulation, Time series analysis, Statistics,
Efficiency, Sampling, Radar receivers, Signal processing
Keyword Text
Within the framework of the adaptive approach are synthesized the algorithms
for bearing sources of intensive radiation with an arbitrary law of time
modulation in a multichannel receiving system with an antenna array. The
adaptive statistics for bearing problem solution are the well known Capone
and 'Rayleigh ratio' statistics. Efficiency analysis of the obtained algorithms
supplemented by the algorithm of bearing in 'thermal noise' statistics shows
that at sufficiently great sampling size the best accuracy characteristics has
the algorithm in the 'Rayleigh ratio' statistics and the worst ones - the
algorithm in the Capone statistics. The 'thermal noise' statistics algorithm is






Parallel and adaptive high resolution direction findingTitle Text
Vanpoucke, F., Moonen, M., Deprettere, E.Author Text
SPIE - Proceedings:  The International Society for Optical Engineering,
Vol.1770, pages 219-30,  1992.  Authors employed:  ESAT-Katholieke
University Leuven, Heverlee, Belgium.
Source Text
antenna arrays, array signal processing, parallel
processing, systolic arrays, parallel direction
finding, direction-of-arrival estimation, adaptive high
resolution  direction finding, singular value
decomposition, Generalized Schur Decomposition,  ESPRIT-
type algorithm, antenna doublets, parallel processor
array, adaptive SVD  updating algorithm, systolic
implementation
Keyword Text
The direction-of-arrival (DOA) estimation problem consists of determining the
angles of  arrival of a number of signals impinging on a sensor array.  The so-
called ESPRIT  method of Roy and Paulraj (1987) has received a great deal of
attention in the literature.   The method employs matrix decomposition
techniques, such as singular value  decomposition (SVD) and Generalized
Schur Decomposition (GSD).  The computational  complexity thus involved
represents a serious impediment, especially when a real-time
implementation is aimed at.  The authors develop an ESPRIT-type algorithm
which is  fully adaptive and amenable to parallel implementation.  By
introducing adaptivity, the  computational complexity per sampling period is
reduced from O(m/sup 3/) to O(m/sup  2/), where m is the 'problem size', i.e.
the number of antenna doublets.  On a parallel  processor array with O(m/sup
2/) processors, the throughput is then O(m/sup 0/), which  means that the
number of measurements that are processed per time unit is independent  of
the problem size.  The algorithm is based on an adaptive SVD updating
algorithm,  combined with an adaptive GSD.  The corresponding systolic






The further development of internally heated quartz resonators and the
oscillators on  their basis for use in up-to-date search-and-rescue and
communication systems
Title Text
Vorohkovsky, Y. L., Petrosian, I. G., Drakhlis, B. G., Volkov, A. A.Author Text
Marion Manufacturing Company, St.  Petersburg, Russia, pages 505-12,
IEEE, New York, New York, pages xiii+871, IEEE, 1992.
Source Text
compensation, crystal resonators, frequency stability,
radio  direction-finding,  radio communication, radio
frequency  oscillators, temperature control, transfer
functions, oven control circuit, radio beacons, search-
and-rescue systems, binary  code  frequencies,
internally heated quartz resonators, high-stability
quartz oscillators, low  power consumption, fast warm-
up, small  size, long-term frequency stability,
transfer   function, voltage-compensated crystal
oscillator, SiO/sub 2/
Keyword Text
Internally heated quartz resonators (IHQRs) offer opportunities for  design of
high-stability quartz oscillators with low power consumption,  fast warm-up,
small size,  and resistance to severe operating  conditions.  The development
of IHQRs and  oscillators to meet the  requirements of new electronic
systems is described.  The  performance of  IHQRs and quartz oscillators is
significantly improved: long-term   frequency stability up to 2*10/sup m-10/ per
day and 3*10/sup -8/ per  year; power  consumption to 150 mW at -60
degrees C and 65 mW at +25  degrees C; and IHQR  overall dimensions to 10
cm/sup 3/.  The transition  to 'binary code' frequencies of  16.384 MHZ and
6.4 MHZ is made, and the  transfer function of the voltage-compensated






A DSP-based direction finderTitle Text
Vu, T.B. and Jonas, G.Author Text
International Journal of Electronics, Vol. 73, No. 6, pages 1133-42, 1992.
Authors' Association:  School of Electr. Engineering, New South Wales
University, Kensington, NSW, Australia .
Source Text
antenna phased arrays, digital signal processing chips,
radio direction-finding, real-time systems, signal
processing equipment, telecommunications computing,
tracking systemsdigital tracking algorithm, TMS320C30
DSP, DOA error estimation, DSP16A processor, DSP-based
direction finder, beam forming, digital signal
processing, phased array, beam scanning, down-converted
antenna signals
Keyword Text
For many applications, existing phased arrays prove to be costly, bulky and
not flexible enough to meet operational requirements. This explains the
present trends towards monolithic array design; integration of the microwave
front end; and beam forming by using digital signal processing (DSP)
techniques. The authors discuss a phased array direction finder based on
programmable digital signal processing microdevices, whereby the basic task







Lateral deviation of VLF radio waves due to diffraction and scattering
from coast-lines,  mountain ranges and polar ice caps
Title Text
Wait, J. R.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
1/1-12, 1992.
Source Text
atmospheric electromagnetic wave propagation,
electromagnetic wave diffraction,  electromagnetic wave
scattering, radio direction-finding, radiowave
propagation, lateral deviation, coastlines,
diffraction, scattering, mountain ranges, polar ice
caps,  earth-ionosphere waveguide, VLF waveguide modes,
conversion of modes, vector  problem, coupling
Keyword Text
This paper deals with a physical theory of propagation in the earth-ionosphere
waveguide  with allowance for lateral non-uniformities in the lower boundary.
A combined hybrid  ray and mode analysis reduces to the now conventional
formulation when the lower  boundary is uniform. In the simplest theory of
'horizontal bending' of VLF waveguide  modes, the conversion of modes of one
order to another is ignored.  By employing mode  match techniques, one can
estimate the conversion of modes of order M to modes of  order N (reflected)
and P (transmitted).  Both a scalar and a vector version of the  formulation are
outlined.  The scalar version is really more appropriate for dealing with
acoustic ducts with inhomogeneous walls when the horizontal direction of
propagation  is oblique to the junction planes.  Strictly speaking the full blown
vector problem must  be dealt with in electromagnetics if proper allowance is






Measurements of the direction of arrival of an oblique chirp sounder
signal
Title Text
Warrington, E.  M., Jones, T. B., Hamadyk, P.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
19/1-10, 1992.  Authors' Association:  Leicester University, UK.
Source Text
angular measurement, ionospheric electromagnetic wave
propagation, radio  direction-finding, swept-frequency
reflectometry, oblique chirp sounder signal, high
frequency direction finding systems, direction of
arrival, oblique ionograms, mode structure, tests, wide
aperture Goniometric DF  system, Canadian Arctic,
bearing errors, bearing swings, 2 to 30 MHZ
Keyword Text
The performance of high frequency direction finding systems is related to the
mode  content of the received signal and to the frequency.  A novel
experiment has been  devised to measure the direction of arrival of oblique
ionospheric sounding signals  emitted by the worldwide network of BR
Communications chirp sounders.  These signals  are radiated as a constant
sweep chirp signal from 2 to 16 or 30 MHZ.  Simultaneous  oblique ionograms
are recorded for the paths of interest in order to determine the mode  structure
at any frequency.  Preliminary tests of the system have been undertaken at
Ottawa, Canada and Cheltenham, UK with the directions of arrival measured
by a wide  aperture Goniometric DF system.  Several interesting features
have been identified in  these measurements.  A further measurement
campaign has been conducted during April  1992 at very high latitude in the
Canadian Arctic where very large bearing errors and  systematic bearing






Bearing determination and bearing quality indication from a
Goniometric HF DF system
Title Text
Warrington, E. M. and Jones, T. B.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
20/1-11, 1992.  Authors' Association:  Leicester University, UK.
Source Text
angular measurement, digital simulation, radio
direction-finding, bearing quality indication, computer
based model, wide aperture Goniometric HF  direction
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accuracy, Canadian Arctic
Keyword Text
A computer based model of an automated wide aperture Goniometric HF
direction finder  (type DF6) has been developed to investigate the system
performance under various  simulated signal environments.  Several test runs
indicated that the DF6 algorithm could  be modified to yield a significant
improvement in the measured bearing accuracy and  provide a meaningful
indication of quality of the measured bearing.  These modifications  have been
implemented and tested at two sites in Canada.  A system located in Ottawa
has been tasked against known transmissions from Halifax, Nova Scotia (950
km) and  several hours of data have been collected. These measurements
confirmed that the  changes implemented as a result of the computer
modeling produced improved bearing  measurements.  Further tests were
conducted at a very high latitude site in the Canadian  Arctic, where bearings
often varied rapidly by several tens of degrees.  These latter  observations
indicated that further changes to the DF algorithm should be made for






Distributions in Angle-of-Arrival and Amplitude of Multipath
Components on a  Microwave Line-of-Sight Link
Title Text
Webster, A. R., Rana, D., Jones, J.Author Text
Conference:  URSI Open Symposium:  Wave Propagation and Remote
Sensing, Ravenscar, UK, JUne 8-12, 1992.  Paper preprints published by
University Bradford, Bradford, UK, pages 9.4/1-5, 1992.  Authors' Association:
 Department of Electrical Engineering, University of Western Ontario, London,
Ontario, Canada.
Source Text
electromagnetic wave reflection, fading, microwave
links, radiowave propagation,  tropospheric
electromagnetic wave propagation, radio waves, Canada,
Angle-of-Arrival, Amplitude, Multipath Components,
Microwave  Line-of-Sight Link, fading, microwave
communications link, Ontario, conditional  statistics
Keyword Text
Results are presented from the operation of a wide-aperture array over the
(summer)  fading season on a typical microwave communications link in
Ontario.  Included are  conditional statistics relating to the angle-of-arrival
(AOA) and amplitude of the  individual components under multipath
conditions.  Indications are that large amplitude  components are usually
elevated relative to the normal AOA but significant low elevation  (and






Fundamental limitations of diversely polarized antenna arraysTitle Text
Weiss, A. J. and Friedlander, B.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
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Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 4,
pages 449-52, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:
Department of Electrical Engineering, Tel Aviv University, Israel.
Source Text
antenna arrays, array signal processing,
electromagnetic wave polarization, radio  direction-
finding, DOA, system performance, signal separation,
antenna arrays, direction finding  systems, correlation
signal environment, Cramer-Rao bound, directions of
arrival,  closed form formulas, signal covariance
matrix, signal polarization parameters, noise
variance, polarization diversity
Keyword Text
The performance of direction finding systems in a correlation signal
environment utilizing  diversely polarized antenna arrays is investigated.  The
Cramer-Rao bound (CRB) is used  to evaluate the accuracy of the estimated
directions of arrival.  Compact closed form  formulas are presented for the
CRB corresponding to the joint estimation of the directions  of arrival, signal
covariance matrix, signal polarization parameters, and noise variance.   The
CRB is evaluated numerically for selected examples, to provide insights into







Design of a meteor scatter communication network for vehicle trackingTitle Text
Weitzen, J., Larsen, J., Mawrey, R.Author Text
Conference:  42nd VTS Conference, Vehicular Technology Society, Frontiers
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1992.  Published by IEEE, New York, New York, Vol.1, pages 75-8, 1992.
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Corporation, Kent, Washington.
Source Text
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Keyword Text
Meteor scatter communication operating in the low VHF band, using the
ionized trails  of meteors entering the atmosphere as free naturally occurring
satellite channels,  represents a low-cost alternative technology for automatic
vehicle location and vehicle  communication. The primary issues in the design
of a network capable of supporting in  excess of 100000 vehicles are
described. One of the key issues is contention within the  network due to the
presence of more than one vehicle within the footprint created by  each
meteor trail. A technique for predicting the probability of contention in a dense
 meteor scatter network is described. The technique was used as a tool for






Experimental evaluation of an arrival time difference lightning
positioning system
Title Text
Wessels, H. R. A.Author Text
Report KNMI-WR-92-01 ISBN-9-03-692017-5 ETN-93-93924, 29 pages, 1992.
Author employed:  Royal Netherlands Meteorological Institute, De Bilt.
Source Text
direction finding, lightning, position (location),
position indicators, reliability analysis, statistical
analysis, tracking (position), warning systems,
accuracy, electric current,  evaluation, Netherlands,
parameter identification
Keyword Text
Results from a five station LPATS (Lightning Positioning And Tracking
System)  covering the Netherlands are analyzed and compared with observer
reports and with  registrations from lightning counters.  It is demonstrated that
the median location  accuracy of individual flashes is about 2 km.  The
reliability of detection is diminished  by the occurrence of false alarms and the
possibility of system saturation during  widespread thunderstorms.  Contrary
to expectations, the system may respond to  intra cloud discharges.  Despite
these difficulties the system seems quite acceptable to  replace the even
more imperfect human observations for warning purposes and for
thunderstorm statistics.  In addition, the system offers possibilities to collect
statistics of  lightning parameters like peak currents and lightning discharge
density.  A preliminary  statistical analysis shows that the establishment of
preferred lightning subregions in the  Netherlands would require at least ten
years of measurements, while small scale so called  lightning spots will
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Source Text
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POSITION INDICATORS, RELIABILITY ANALYSIS, STATISTICAL
ANALYSIS, TRACKING (POSITION), WARNING SYSTEMS
Keyword Text
Results from a five station LPATS (Lightning Positioning And Tracking
System) covering the Netherlands are analyzed and compared with observer
reports and with registrations from lightning counters., It is demonstrated that
the median location accuracy ofindividual flashes is about 2 km., The
reliability of detection is diminished by the occurrence of false alarms and the
possibility of system saturation during widespread thunderstorms., Contrary
to expectations, the system may respond to intracloud dischges., Despite
these difficulties the system seems quite acceptable to replace the even
more imperfect human observations for warning purposes and for
thunderstorm statistics., In addition, the system offers possibilities to collect
statistics of lightningarameters like peak currents and lightning discharge
density., A preliminary statistical analysis shows that the establishment of
preferred lightning subregions in the Netherlands would require at least ten
years of measurements, while small scale so calld lightning spots will remain
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work in laser  communications acquisition and tracking systems
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NAECON 1992, Dayton, OH, May 18-22, 1992.  Conference Proceedings
published by IEEE, New York, New York, (Cat No. 92CH3158-3), Vol. 3,
pages 1170-3, 1992.  (ISBN 0 7803 0652 X)  Author's Association:  Wright
Laboratory, Wright-Patterson Air Force Base, Ohio.
Source Text
noneKeyword Text
In an effort to advance free space laser communication, Wright Laboratory's
Laser  Communications Laboratory personnel contracted the design and
fabrication of a wide  field-of-view holographic lens to image incoming laser
radiation onto an electronic  position-sensing device.  The lens was fabricated
to operate at a wavelength of 850 NM  and mounted on a charge injection
device (CID) camera.  The author describes the lens  and the hardware
interface that combines the lens, camera, and MicroVAX computer into  a
wide field-of-view laser radiation angle-of-arrival sensor.  He also provides a
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Source Text
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communications link, 8 km
Keyword Text
The author summarizes the Wright Laboratory research conducted to
determine the  feasibility of using inherent information, such as angle-of-arrival
fluctuations of incident  radiation and spreading of the focussed spot size,
obtained through the measurement of  the diffraction limited aperture of the
atmosphere (r/sub 0/) to adaptively optimize laser  communications system
parameters.  The method used to measure the r/sub 0/ and details







Transform-based wideband array processing.  <SUPPLEMENT> Semi-
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Title Text
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Source Text
arrays, broadband, direction finding, high resolution,
signal detection, signal  processing, algorithms,
dynamical systems, nonlinear systems, system
identification,  time series analysis
Keyword Text
This contract has funded two projects in full and one project in part.  The two
fully  funded projects focus on the application of random coefficient models to
wideband  high-resolution direction finding and transient signal detection and
estimation.  The  partially funded project involves the analysis of nonlinear,
possibly chaotic, dynamical  systems.  It has been shown that the random
coefficient model is much better suited to  modeling sensor array data than
the autoregressive model is.  Application of the wavelet  transform to the
detection of transient signals with an array of sensors is being examined.
This approach has led to a directional multi rate filter bank structure that
decomposes the  incoming signal into decaying exponentials.  System
identification algorithms that depend  on gradient descent methods have been
found to degrade significantly if the time-series  or, equivalently, the system
that produced the time-series is chaotic.  A careful analysis  of these
degradations has led to algorithms which are much less sensitive to the






Transition of acousto-optics into ELINT and ESM systemsTitle Text
Wood, J., Koontz, M.Author Text
SPIE - Proceedings:  The International Society for Optical Engineering,
Vol.1704, pages 2-9, 1992.  Authors employed: Harris Corporation,
Melbourne, Florida.
Source Text
acousto-optical devices, array signal processing,
electronic warfare, military systems,  optical
correlation, optical receivers, signal processing
equipment, military systems, ELINT systems, transition
of optical processing to systems, TOPS  program,
wideband receivers, optical channelizer, ESM systems,
high probability of  detection, passive collection
systems, acousto-optic subsystems, channelization,
direction finding
Keyword Text
A need for very high probability of detection in modern passive collection
systems has  stimulated development of ever-wider receiver bandwidths. As
the receiver bandwidths  increase, some portions of the RF spectrum will
begin to have a probability of signal  overlap approaching unity. Wideband
receivers, when operating in these environments  with increasing signal threat
densities and new modern modulation techniques, must  incorporate
computationally intensive algorithms within the receiver architecture to
ensure reliable performance. Acousto-optic processing subsystems offer a
real-time  solution to several of the computationally intensive signal
processing functions required  in wideband passive collection systems. Two







A neural network for direction finding in array processingTitle Text
Yang, J., Wu, Q., Reilly, J. P.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 2,
pages 313-16, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:
Communications Research Laboratory, McMaster University, Hamilton,
Ontaria, Canada
Source Text
array signal processing, convergence, least squares
approximations, neural nets, simulated annealing,
direction of arrival estimation, neural network,
direction finding, array processing.
Keyword Text
In array processing, the direction-of-arrival (DOA) estimation problem can be
solved by  the nonlinear least-squares method.  However, this method has
two problems: the  complexity of computation and the global convergence of
the numerical algorithm.  A  simple neural network structure is presented to
reduce the computational complexity, and  a simulated annealing structure is






Worst case Cramer-Rao bounds for parametric estimation of
superimposed signals with applications
Title Text
Yau, S.F. and Bresler, Y.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No.12, pages 2973-86,
1992.  Authors' Association:  Department of Electr. & Computer Engineering,
Illinois Univ., Urbana, Illinois.
Source Text
array signal processing, correlation methods, parameter
estimation, signal processing, white noiseCramer-Rao
bounds, superimposed signals, parameter estimation,
white Gaussian noise, correlation structure,
superimposed sinusoids, plane-wave direction finding,
time series analysis, array processing, worst-case
simulation studies, minimax signal acquisition
Keyword Text
The problem of parameter estimation of superimposed signals in white
Gaussian noise is considered. The effect of the correlation structure of the
signals on the Cramer-Rao bounds is studied for both the single and multiple
experiment cases. The best and worst conditions are found using various
criteria. The results are applied to the example of parameter estimation of
superimposed sinusoids, or plane-wave direction finding in white Gaussian
noise, and best and worst conditions on the correlation structure and relative
phase of the sinusoids are found. This provides useful information on the
limits of the resolvability of sinusoid signals in time series analysis or of plane
waves in array processing. The conditions are also useful for designing worst-
case simulation studies of estimation algorithms, and for the design of







Two-dimensional angle-of-arrival estimation in the presence of finite
distance sources
Title Text
Yih-Min Chen, Ju-Hong Lee, Chien-Chung YehAuthor Text
IEEE Transactions on Antennas and Propagation, Vol. 40, No. 9, pages 1011-
22, 1992.  (ISSN 0018-926X)  Authors' Association:  Department of Electr.
Engineering, Nat. Taiwan University, Taipei, Taiwan.
Source Text
array signal processing, eigenvalues and
eigenfunctions, parameter estimation array processing,
angle-of-arrival estimation, finite distance sources,
high-resolution bearing estimation, far-field
approximation, preprocessing scheme, uniform linear
array, covariance matrix, eigenstructure methods,
uniform planar array, block-Toeplitz structure, 2-D AOA
search
Keyword Text
When sources are a finite distance away from an array system, most high-
resolution bearing estimation techniques exhibit unsatisfactory performance
due to the invalidity of the planar wavefront assumption. This problem has
been addressed by a far-field approximation (FFA) method based on a
preprocessing scheme. By exploiting favorable characteristics of a uniform
linear array, the method constructs a FFA covariance matrix, which is
Toeplitz and approximates to the far-field data covariance matrix, from the
observed data covariance matrix. Then eigenstructure methods can be applied
to perform bearing estimation without revising the planar wavefront
assumption. This method is extended to the problem of two-dimensional
angle-of-arrival (AOA) estimation using a uniform planar array in the presence
of finite distance sources. A procedure is derived for reconstructing the 2-D
FFA covariance matrix with block-Toeplitz structure. Using the 2-D FFA
covariance matrix, eigenstructure methods can be applied in conjunction with











Conference:  Adaptive and Learning Systems, Orlando, Florida. Sponsored by
SPIE - International Society  for Optical Engineering, Bellingham,
Washington.  SPIE - Proceedings Published by International Society for
Optical Engineering, Bellingham, Washington, Vol.1706, pages 258-265,
1992.   Author's Association:  GE Corporate Research & Development,
Schenectady, New York.
Source Text
antennas, radio direction finding systems, signal
processing, adaptive control systems, adaptive multiple-
beam antenna, simultaneous reception, source estimation
processor,  optimal beamforming
Keyword Text
We consider the problem of adaptive reception of multiple sources by using a
set of  multiple simultaneous beams.  This can be achieved by high-resolution
direction finding  followed by optimal beamforming for each source.  In the first
stage, the source  estimation processor determines the number of sources
and their angular locations.  In  the second stage, the information derived in
the first stage is used to form multiple  simultaneous beams.  Each beam is
designed such that it has optimal reception of one  source while nulling out all










Conference:   Adaptive and Learning Systems, Orlando, FL.  SPIE -
Proceedings of The International Society for Optical Engineering; Published
by Int Soc for Optical Engineering, Bellingham, WA,  Vol.1706, pages 258-
265, 1992.  (ISSN 0277-786X)  (ISBN 0-8194-0871-9)  Author's Association:
GE Corporate Research & Development, Schenectady, NY
Source Text
Antennas, Radio direction finding systems, Signal
processing, Adaptive control systemsAdaptive multiple-
beam antenna, Simultaneous reception, Source estimation
processor, Optimal beamforming
Keyword Text
We consider the problem of adaptive reception of multiple sources by using a
set of multiple simultaneous beams. This can be achieved by high-resolution
direction finding followed by optimal beamforming for each source. In the first
stage, the source estimation processor determines the number of sources
and their angular locations. In the second stage, the information derived in the
first stage is used to form multiple simultaneous beams. Each beam is
designed such that it has optimal reception of one source while nulling out all






Radar tracking with neural networkTitle Text
Yu-Chung LiaoAuthor Text
Conference:  1992 IEEE International Workshop on Intelligent Signal
Processing and Communication Systems, March 19-21, 1992.  Workshop
Notes published by National Taiwan University, Taipei, Taiwan, pages  567-
76, 1992.  Author's Association:  Digital Equipment Corporation, Shrewsbury,
Massachusetts.
Source Text
antenna phased arrays, learning systems, neural nets,
radar antennas, tracking systems, radar tracking, neural
Keyword Text
Phased array radar has been widely used for direction finding of the target. In
the  low-angle environment, the target lies closely to a reflecting surface, e.g.,
sea surface.  The received signal reaches the antenna via a multiplicity of
paths. This paper reports  a study applying a neural network for low-angle
tracking with a linear phased array. The  neural network uses a supervised
back-propagation learning algorithm. Simulation results  show that the neural






Command and control structure and perception system of the German
MoD experimental  program 'Robotics on the Battlefield'
Title Text
Zapp, A.Author Text
Conference:  1992 IEEE International Conference on Robotics and
Automation, Nice, France, May 12-14, 1992.  Conference Proceedings
published by IEEE Computer Society Press, Los Alamitos, California, (Cat
No. 92CH3140-1), Vol. 3, pages 2789-91, 1992.  (ISBN 0 8186 2720
4)Author's Association:  ESG Elektronik-System-GmbH, Munchen, Germany.
Source Text
command and control systems, computer vision, mobile
robots, robotics, battlefield, command and control
structure, perception system, ARTES,  autonomous
robotic test, German Ministry of Defense, robot
vehicle, operating area.
Keyword Text
The command and control structure and the perception system of ARTES
(autonomous  robotic test and experimental system) are described. ARTES is
the demonstrator system  of the German Ministry of Defense experimental
program 'Robotics on the Battlefield.'  It consists of a command center and
the robot vehicle.  The operating area for the robot  will be approximately 5*5
km/sup 2/.  The vehicle will not be teleoperated.  One major  objective of the
program is to solve the problem of the commandability under battlefield
conditions without line of sight. The perception system of the robot consists
of several  TV-cameras, an acoustic direction finder, a laser range finder, and






Angle-of-arrival fluctuation of laser beam in strong turbulent regionTitle Text
Zhengfang Song, Jun Ma, Xiaochun LiuAuthor Text
SPIE - Proceedings:  The International Society for Optical Engineering,
Vol.1628, pages 239-43, 1992.  Authors employed:  Anhui Institute of Optical
& Fine Mechanical, Academy Sinica, China.
Source Text
atmospheric light propagation, atmospheric turbulence,
laser beams, turbulent atmosphere, angle of arrival
fluctuations, laser beam, strong turbulent region,
near-axis approximation, quadratic approximation,
average intensity, general formula,  analytic
expression, spheric wave propagation, F
Keyword Text
Using a near-axis approximation and a quadratic approximation of the average
intensity,  the authors develop a general formula of AOA fluctuation variance
applied to both weak  and strong fluctuation regions and an analytic
expression of the variance for a special  condition of spheric wave
propagation.  Calculations indicate that the variance is related  to the Fresnel
length of the receive field as well as the turbulent intensity, propagating






The steered pattern averaging technique (SPAT) for direction finding in
a multiple  coherent signal environment
Title Text
Zhou, Y. and Yip, P.
Editor:  Singh, A.
Author Text
Conference:  Twenty-Sixth Asilomar Conference on Signals, Systems and
Computers, Pacific Grove, CA, October 26-28, 1992.  Conference Record
published by IEEE Computer  Society Press, Los Alamitos, California, (Cat
No. 92CH3245-8), Vol.1, pages 586-90, 1992. (ISBN 0 8186 3160 0)  Authors'
Association:  Communications  Research Laboratory, McMaster University,
Hamilton, Ontario, Canada.
Source Text
array signal processing, computer simulation, direction
of arrival, steered pattern averaging  technique,
direction  finding, multiple coherent signal
environment, overlapping subarrays, transformed  array,
weight-and-sum  preprocessing scheme, deconvolution,
coherent signals
Keyword Text
The steered pattern averaging technique (SPAT) for direction-finding in  a
multiple  coherent signal environment is presented.  The original array  is first
partitioned into  overlapping subarrays.  A transformed array is  formulated by
applying the  weight-and-sum preprocessing scheme on each  subarray.  The
eigenbased algorithms are  applied to the transformed  array data vector.  It is
shown that under certain conditions,  an  effective deconvolution of the
coherent signals can be achieved.   Computer  simulation results are
presented to illustrate the  effectiveness of the SPAT technique and  the






Direction finding with uniform circular arrays via phase mode excitation
and beamspace  root-MUSIC
Title Text
Zoltowski, M. D.and Mathews, C. P.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE, New York, New York, (Cat No. 92CH3103-9), Vol. 5,
pages 245-8, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  School of
Electrical Engineering, Purdue University, West Lafayette, Indiana.
Source Text
array signal processing, eigenvalues and
eigenfunctions, polynomials, direction finding, array
processing, uniform circular arrays, phase mode
excitation,  beamspace root-MUSIC, real-valued
eigenvalue decomposition, interpolated array  concept
Keyword Text
Beamspace root-MUSIC is a computationally efficient, beamspace
implementation of  root-MUSIC developed recently for use in conjunction with
a uniform linear array.   Using B real-valued beams having all but B-1 nulls in
common, the major computations  in beamspace root-MUSIC are a B*B real-
valued eigenvalue decomposition and the  rooting of a polynomial of order B-1.
 Recently, beamspace root-MUSIC was adapted  for use in conjunction with a
uniform circular array (UCA) using the interpolated array  concept of
Friedlander.  An alternative means of using beamspace root-MUSIC with a






Experimental study of HF signal characteristics on short paths during
action of  high-power HF waves on the ionosphere
Title Text
Blagoveshchenskaya, N. F., Bubnov, V. A., Shelukhin, V. I.Author Text
Radiofizika, Vol. 35, No.1, pages 24-30.  Translation: Radiophysics and
Quantum Electronics, Vol.35, No.1, pages 16-20; January 1992.  Authors
employed:  Arctic & Antarctic Science Research Institute,  Izvestiya
Vysshikh Uchebnykh Zavedenii, Russia.
Source Text
Doppler effect, electromagnetic wave scattering,
ionosphere, ionospheric  electromagnetic wave
propagation, radiowave propagation, Doppler
characteristics, propagation, seasonal variations,
scattering, ionospheric  modification, radiowave
heating experiment, HF signal characteristics, short
paths,  high-power HF waves, ionosphere, fine
structure, side scattered HF signals, angular
characteristics, diurnal variations
Keyword Text
Results are presented from an experimental study of the fine structure and
parameters of  side scattered HF signals. The results are based on
observations obtained by a phasing  direction finder with Doppler filtration, and
also by synchronous inclined sounding of the  ionosphere. Data are presented
on the Doppler and angular characteristics of HF signals  during the action of
high power HF radiation on the ionosphere. Seasonal and diurnal  variations in






Experimental study of HF signal characteristics on short paths during
action of high-power HF waves on the ionosphere
Title Text
Blagoveshchenskaya, N.F., Bubnov, V.A., Shelukhin, V.I.Author Text
Journal:  Izvestiya Vysshikh Uchebnykh Zavedenii, Radiofizika, Vol.35, No.1,
pages 24-30, January 1992.  (ISSN 0021-3462)  Translation:  Radiophysics
and Quantum Electronics, Vol.35, No.1, pages 16-20, January 1992.  (ISSN
0033-8443)  Authors' Association:  Arctic & Antarctic Sci. Res. Inst., Russia.
Source Text
Doppler effect, electromagnetic wave scattering,
ionosphere, ionospheric electromagnetic wave
propagation, radiowave propagationDoppler
characteristics, propagation, seasonal variations,
scattering, ionospheric modification, radiowave heating
experiment, HF signal characteristics, short paths,
high-power HF waves, ionosphere, fine structure,
sidescattered HF signals, angular characteristics,
diurnal variations
Keyword Text
Results are presented from an experimental study of the fine structure and
parameters of sidescattered HF signals. The results are based on
observations obtained by a phasing direction finder with Doppler filtration, and
also by synchronous inclined sounding of the ionosphere. Data are presented
on the Doppler and angular characteristics of HF signals during the action of
high power HF radiation on the ionosphere. Seasonal and diurnal variations in






Direction-of-arrival estimation using signal subspace modeling.Title Text
Cadzow, James A.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 1,
pages 64-79, January 1992.
Source Text
direction finding systems, signal processing, sensors,
mathematical techniques, iterative  methods,
mathematical techniques, eigenvalues and
eigenfunctions, direction-of-arrival estimation, signal
subspace modeling, sensor
Keyword Text
A computationally viable algorithm for estimating the direction-of-arrival (DOA)
of  multiple wavefields that are incident on an array of sensors is developed.
The geometry  of the array is unrestricted and the incident wavefields may be
generated by mixtures of  incoherent and coherent emitting sources. In the
approach taken, the sensor signals are  modeled as a noise-contaminated
linear combination of steering vectors which are  functionally dependent on a
set of DOA parameters. These parameters are to be chosen  so that this
sensor signal model is most compatible with empirically measured data (i.e.,
snapshot data). An iterative procedure is developed for selecting the most
data compatible  set of DOA parameters in both the snapshot domain and the
array covariance matrix  domain. Critical to the success of such iterative
solution procedures is the generation of  quality DOA parameters to initialize
the algorithm. A sequential beamforming method  for this initialization is
presented. Numerical examples to illustrate the effectiveness of  the proposed






Direction-of-arrival estimation using signal subspace modeling.Title Text
Cadzow, James A.Author Text
Transactions on Aerospace and Electronic Systems, Vol. 28, No.1, pages
64-79, January 1992.
Source Text
DIRECTION FINDING SYSTEMS, SIGNAL PROCESSING, SENSORS,
MATHEMATICAL TECHNIQUES, ITERATIVE METHODS,
MATHEMATICAL TECHNIQUES, EIGENVALUES AND
EIGNEFUNCTIONS, DIRECTION-OF-ARRIVAL ESTIMATION, SIGNAL
SUBSPACE MODELING, SENSOR ARRAYS, ARRAY COVARIANCE
MATRIX, SEQUENTIAL BEAMFORMING METHOD, STEERING VECTORS
Keyword Text
A computationally viable algorithm for estimating the direction-of-arrival (DOA)
of multiple wavefields that are incident on an array of sensors is developed.
The geometry of the array is unrestricted and the incident wavefields may be
generated by mixtures of incoherent and coherent emitting sources. In the
approach taken, the sensor signals are modeled as a noise-contaminated
linear combination of steering vectors which are functionally dependent on a
set of DOA parameters. These parameters are to be chosen so that this
sensor signal model is most compatible with empirically measured data (i.e.,
snapshot data). An iterative procedure is developed for selecting the most
data compatible set of DOA parameters in both the snapshot domain and the
array covariance matrix domain. Critical to the success of such iterative
solution procedures is the generation of quality DOA parameters to initialize
the algorithm. A sequential beamforming method for this initialization is
presented. Numerical examples to illustrate the effectiveness of the proposed






Log-periodic slot antennaTitle Text
CHOW, YUNG L.
Inventor (Department of National Defence)
Author Text
Patent:  24 pages, January 1992. CA-PATENT-1-296-421, INT-PATENT-
CLASS-H01Q-11/10, Canada.  Author's Association:  Department of National
Defence, Ottawa, Ontario.
Source Text
ANTENNA DESIGN, LOG PERIODIC ANTENNAS, SLOT ANTENNASKeyword Text
A log periodic slot antenna is comprised of an array of log periodically
spaced, parallel radiating slots of increasing length, and a plurality of coplanar
guides, each line connecting one pair of adjacent slots., The coplanar guides
are arranged alternatly on opposite sides of the center line of the antenna, the
connection point with each slot being spaced from the adjacent slot edge by
a distance approximately one quarter of the slot length., In a modified version
of this antenna, the dimension of the gound plane is of the same order of
magnitude as the dimensions of the array whereby the antenna pattern has a
null in the forward direction in the plane of the ground plane., In a further
modification, two such log periodic slot antennas are arranged witha common
vertex and with their ground planes coplanar., An in-phase feed connection for
each antenna is arranged such that the cross polarization antenna pattern in
the plane of the antenna has a null in the forward direction., This antenna is





January - FebruaryMonth Text
Determination of the ionospheric profile with a single station
interferometer
Title Text
Dominguez, V., Blum, P. W., Volland, H.Author Text
Frequenz, Vol.46, No.1-2, pages 45-52; January-February, 1992.  Authors
employed:  Inst. fur Astrophys. und Extraterrestrische Forschung, Bonn Univ.,
Germany.
Source Text
ionosphere, ionospheric electromagnetic wave
propagation, ionospheric techniques, plasma, radio
direction-finding, radiowave interferometers, radiowave
propagation, RFI, angle of arrival measurement,
ionosphere model, single station  interferometer,
direction-finding-system, ionospheric electron density
profile,  ray-retracing, skywaves, HF transmitters,
ionospheric tilt, reconstructed profile
Keyword Text
The accuracy of a single station direction-finding-system is discussed and a
method of  improvement is proposed. This method is based on the
reconstruction of the ionospheric  electron density profile by measurements of
the angle of arrival of signals transmitted by  stations of known location. For
these measurements only the interferometer itself is used.  Starting with a
standard model of the ionosphere, the electron density profile is
reconstructed by a fast ray-retracing of the incoming skywaves of the HF
transmitters of  known location. For this purpose the ionosphere is divided
into eight layers. Two  additional parameters account for a possible
ionospheric tilt. The position of an unknown  transmitter is determined by a
simple ray-retracing through the reconstructed profile. In  comparison with the
accuracy of a location procedure based on a standard profile, the  proposed
method has led to considerable improvements when applied to the limited






Determination of the ionospheric profile with a single station
interferometer
Title Text
Dominguez, V., Blum, P.W., Volland, H.Author Text
Frequenz, Vol. 46, No.1-2, pages 45-52, January 1992.  Authors' Association:
 Inst. fur Astrophys. und Extraterrestrische Forschung, Bonn Univ., Germany.
Source Text
ionosphere, ionospheric electromagnetic wave
propagation, ionospheric techniques, plasma, radio
direction-finding, radiowave interferometers, radiowave
propagationRFI, angle of arrival measurement, plasma,
ionosphere model, single station interferometer,
direction-finding-system, ionospheric electron density
profile, ray-retracing, skywaves, HF transmitters,
ionospheric tilt, reconstructed profile
Keyword Text
The accuracy of a single station direction-finding-system is discussed and a
method of improvement is proposed. This method is based on the
reconstruction of the ionospheric electron density profile by measurements of
the angle of arrival of signals transmitted by stations of known location. For
these measurements only the interferometer itself is used. Starting with a
standard model of the ionosphere, the electron density profile is reconstructed
by a fast ray-retracing of the incoming skywaves of the HF transmitters of
known location. For this purpose the ionosphere is divided into eight layers.
Two additional parameters account for a possible ionospheric tilt. The position
of an unknown transmitter is determined by a simple ray-retracing through the
reconstructed profile. In comparison with the accuracy of a location procedure
based on a standard profile, the proposed method has led to considerable







Bestimmung des Ionospaerenprofils mittels eines SSL-Peilers.Title Text
Dominguez, Viktor; Blum, Peter W.; Volland, HansAuthor Text
Frequenz, Vol. 46, No.1-2, pages 45-52, January - February 1992.  Authors'
Association:  University Bonn, Bonn, Germany.
Source Text
interferometers, radio direction finding systems, radio
transmitters, ionospheric  measurement, single station
direction finding system, ionospheric electron density
profile, angle of  arrival measurements, ionospheric
tilt
Keyword Text
The accuracy of a single station direction-finding-system is discussed and a
method of  improvement is proposed.  This method is based on the
reconstruction of the ionospheric  electron density profile by measurements of
the angle of arrival of signals transmitted by  stations of known location.  For
these measurements only the interferometer itself is  used.  Starting with a
standard model of the ionosphere, the electron density profile is
reconstructed by a fast ray-retracing of the incoming skywaves of the HF-
transmitters of  known location.  For this purpose the ionosphere is divided
into eight layers.  Two  additional parameters account for a possible
ionospheric tilt.  The position of an unknown  transmitter is determined by a
simple ray-retracing through the reconstructed profile.  In  comparison with
the accuracy of a location procedure based on a standard profile, the
proposed method has led to considerable improvements when applied to the







Experimental MF direction finderTitle Text
Fukami, T., Mambo, M., Nagano, I., Johda, H.Author Text
Transactions of the Institute of Electronics, Information and Communication
Engineers, B-II, Vol. J75B-II, No.1, pages 86-94; January 1992.  Authors
employed:  Ishikawa College of Technology, Ishikawa, Japan.
Source Text
electromagnetic wave reflection, F-region, field
strength measurement, ionospheric electromagnetic wave
propagation, radio direction-finding, radiowave
propagation,  sporadic-E layer, field strength
measurement, radiowave propagation, vertical electric
field measurement,  F-region, horizontal magnetic field
measurement, sporadic-E layer, field strengths, MF  sky
waves, Es layer, MF wave propagation, nighttime, Japan,
MF wave reflection  region, MF direction finder,
reference signal, MF carrier frequency, E-region, F
layer
Keyword Text
It is known from a comparison of measured and predicted field strengths of
MF sky  waves that the Es layer effected MF wave propagation on a short
path at nighttime in  Japan. In order to probe the MF wave reflection region the
authors made an MF  direction finder having a reference signal 5.5 Hz apart
from the MF carrier frequency,  on basis of the measurement of a vertical
electric and two horizontal magnetic field  components. Its characteristics
and observed examples are presented. One example shows  the waves






Experimental MF direction finderTitle Text
Fukami, T., Mambo, M., Nagano, I., Johda, H.Author Text
Transactions of the Institute of Electronics, Information and Communication
Engineers, Vol. J75B-II, No.1, pages 86-94,  January 1992.  Authors'
Association:  Ishikawa College of Technology, Ishikawa, Japan.
Source Text
electromagnetic wave reflection, F-region, field
strength measurement, ionospheric electromagnetic wave
propagation, radio direction-finding, radiowave
propagation, sporadic-E layerfield strength
measurement, radiowave propagation, vertical electric
field measurement, F-region, horizontal magnetic field
measurement, sporadic-E layer, field strengths, MF sky
waves, Es layer, MF wave propagation, nighttime, Japan,
MF wave reflection region, MF direction finder,
reference signal, MF carrier frequency, E-region, F
layer
Keyword Text
It is known from a comparison of measured and predicted field strengths of
MF sky waves that the Es layer effected MF wave propagation on a short path
at nighttime in Japan. In order to probe the MF wave reflection region the
authors made an MF direction finder having a reference signal 5.5 Hz apart
from the MF carrier frequency, on basis of the measurement of a vertical
electric and two horizontal magnetic field components. Its characteristics and
observed examples are presented. One example shows the waves reflected






Entwicklung und Charakterisierung von HPGe-Detektor-Arrays als Basis
fuer ein  bildgebendes System in der Nuklearmedizin.  (Development
and characterization of  high-purity Ge detector arrays as a prerequisite
of an imaging system in nuclear  medicine).  <NOTE> Diss. (Dr.rer.nat)
Title Text
Glasow, P.Author Text
Abt. fuer Physik und Astronomie, 176 pages; January 1992.  Ruhr University,
Bochum (Germany, F.R.).
Source Text
nuclear medicine, gamma cameras, scintiscanning,
electronic equipment, high-purity detectors, foreign
technology, theses, NTISTFFIZ
Keyword Text
A number of solutions were worked out in order to permit the excellent
properties of  individual detectors made of high-purity Ge to be most
effectively used in a large-scale  detector designed for the production of
medical images on the basis of X-rays or gamma  rays.  Appropriate detector
modules and radiolocation procedures using 25 channels were  developed and
put to the test in basic experiments that proved successful.  The special
challenge in this study was to create a digital imaging system for gamma
radiation  featuring high-purity Ge detectors in a mosaic arrangement.






Entwicklung und Charakterisierung von HPGe-Detektor-Arrays als Basis
fuer ein bildgebendes System in der Nuklearmedizin. (Development and
characterisation of high-purity Ge detector arrays as a prerequisite of an
imaging system in nuclear medicine)
Title Text
Glasow, P.Author Text
Thesis:  176 pages, January 1992.  Author's Association:  Ruhr Univ.,
Bochum (Germany, F.R.). Abt. fuer Physik und Astronomie, Federal Republic
of Germany.
Source Text
Nuclear medicine, Gamma cameras, Scintiscanning,
Electronic equipment, High-purity ge detectors, Foreign
technology, Theses
Keyword Text
A number of solutions were worked out in order to permit the excellent
properties of individual detectors made of high-purity Ge to be most effectively
used in a large-scale detector designed for the production of medical images
on the basis of X-rays or gamma rays. Appropriate dedector modules and
radiolocation procedures using 25 channels were developed and put to the
test in basic experiments that proved successful. The special challenge in
this study was to create a digital imaging system for gamma radiation
featuring high-purity Ge detectors in a mosaic arrangement. (orig./DG).






High resolution coherent source location using transmit/receive arrays.Title Text
Hoctor, Ralph T. and Kassam, Saleem A.Author Text
Transactions of Image Processing, Vol.1, No. 1, pages  88-100, January 1992.Source Text
DIRECTION FINDING SYSTEMS, RADAR SYNTHETIC APERTURE,
RADAR IMAGING, ANTENNAS ARRAYS, MATHEMATICAL
TECHNIQUES, EIGENVALUES AND EIGENFUNCTIONS, IMAGE
PROCESSINGSYNTHETIC DATA MATRIX, POINT SOURCES IMAGING,
TRANSMIT/RECEIVE ARRAYS, INCOMPLETE SCENE COHERENCE
Keyword Text
A general approach to super resolution imaging of point sources using active
arrays of transmit/receive elements is presented. The usual techniques of
high resolution imaging using single transmitters and passive receive arrays
fail in the presence of sets of coherent point sources, which often arise due to
coherent multipath. However, data obtained from transmit/receive arrays may
be arranged into matrices to which eigenspace direction of arrival estimation
may be successfully applied, even in the presence of coherent sources. Each
such matrix may be thought of as corresponding to a different transmit/receive
array; this may be either the actual transmit/receive array or a virtual
transmit/receive array whose effect is synthesized. This approach provides
great flexibility, since a large number of different synthetic or virtual arrays
may be available for a given transmit/receive array, and each can provide a
different tradeoff between the total number of resolvable targets and the






High resolution coherent source location using transmit/receive arrays.Title Text
Hoctor, Ralph T., Kassam, Saleem A.Author Text
IEEE Transactions of Image Processing, Vol. 1, No. 1, pages 88-100,
January 1992.
Source Text
direction finding systems, radar, synthetic aperture,
radar imaging, antennas, arrays, mathematical
techniques, eigenvalues and eigenfunctions, image
processing, synthetic data matrix, point sources
imaging, transmit/receive arrays, incomplete scene
coherence
Keyword Text
A general approach to super resolution imaging of point sources using active
arrays of  transmit/receive elements is presented.  The usual techniques of
high resolution imaging  using single transmitters and passive receive arrays
fail in the presence of sets of  coherent point sources, which often arise due
to coherent multipath.  However, data  obtained from transmit/receive arrays
may be arranged into matrices to which eigenspace  direction of arrival
estimation may be successfully applied, even in the presence of  coherent
sources.  Each such matrix may be thought of as corresponding to a different
 transmit/receive array; this may be either the actual transmit/receive array or
a virtual  transmit/receive array whose effect is synthesized.  This approach
provides great  flexibility, since a large number of different synthetic or virtual
arrays may be available  for a given transmit/receive array, and each can
provide a different tradeoff between the  total number of resolvable targets and







Zum Rauschverhalten des Kleinbasis-Interferometerpeilers.Title Text
Hoering, Hans-ChristophAuthor Text
Frequenz, Vol. 46, No. 1-2, pages 14-24, January - February 1992.  Author
employed:  Rohde & Schwarz, Muenchen, Germany.
Source Text
interferometers, antennas, signal to noise ratio, radio
direction finding systems, radio  receivers,
mathematical models, noise behavior, narrow-aperture
interferometer, isotropic antennas, azimuth/elevation
errors
Keyword Text
The article examines the noise behavior of a narrow-aperture interferometer
with three  isotropic antennas arranged in a horizontal plane and at large
values of the S/N ratio.   A distinction is made between interference produced
by the receiver noise and that by  external noise.  Standard deviations of the
azimuth and elevation errors are represented  as a function of the azimuth and
elevation angle of the incident wave.  In the case of  receiver noise, the
antenna setup is considered at the corners of an isosceles right-angled
triangle and an equilateral triangle, whereas for external noise only an






January - FebruaryMonth Text
Influence of noise on narrow-aperture interferometer direction findersTitle Text
Horing, H. C.Author Text
Frequenz, Vol.46, No.1-2, pages 14-24; January - February 1992.  Author
employed:  Rohde & Schwarz, Munchen, Germany.
Source Text
antenna theory, antennas, interference (signal), noise,
radio direction-finding,  radiowave interferometers,
SNR, azimuth error, standard deviations, direction
finders, noise behavior,  narrow-aperture
interferometer, isotropic antennas, horizontal plane, S-
N ratio,  interference, receiver noise, external noise,
elevation errors, elevation angle, incident  wave,
isosceles right-angled triangle, equilateral triangle
Keyword Text
Examines the noise behavior of a narrow-aperture interferometer with three
isotropic  antennas arranged in a horizontal plane and at large values of the S-
N ratio. A distinction  is made between interference produced by the receiver
noise and that by external noise.  Standard deviations of the azimuth and
elevation errors are represented as a function of  the azimuth and elevation
angle of the incident wave. In the case of receiver noise, the  antenna setup is
considered at the corners of an isosceles right-angled triangle and an
equilateral triangle, whereas for external noise only an isosceles right-angled






Influence of noise on narrow-aperture interferometer direction findersTitle Text
Horing, H.-C.Author Text
Frequenz, Vol. 46, No.1-2, pages 14-24, January 1992.  Author's Association:
 Rohde & Schwarz, Munchen, Germany.
Source Text
antenna theory, antennas, interference (signal), noise,
radio direction-finding, radiowave interferometers,
SNR, azimuth error, standard deviations, direction
finders, noise behaviour, narrow-aperture
interferometer, isotropic antennas, horizontal plane, S-
N ratio, interference, receiver noise, external noise,
elevation errors, elevation angle, incident wave,
isosceles right-angled triangle, equilateral triangle
Keyword Text
Examines the noise behaviour of a narrow-aperture interferometer with three
isotropic antennas arranged in a horizontal plane and at large values of the S-
N ratio. A distinction is made between interference produced by the receiver
noise and that by external noise. Standard deviations of the azimuth and
elevation errors are represented as a function of the azimuth and elevation
angle of the incident wave. In the case of receiver noise, the antenna setup is
considered at the corners of an isosceles right-angled triangle and an







Systematic bearing errors of HF signals observed over a North-South
propagation path
Title Text
Jones, T.B., Warrington, E.M., Perry, J.E.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
17/1-5, 1992.  Authors' Association:  Leicester Univ., UK.
Source Text
ionospheric electromagnetic wave propagation,
measurement errors, radio direction-findingHF signals,
North-South propagation path, direction of arrival,
Canadian Arctic, dawn/dusk line, systematic changes in
bearings, bearing error, ionospheric gradients, diurnal
swing, 3 to 23 MHz
Keyword Text
Measurements have been undertaken of the direction of arrival of signals in
the range 3 to 23 MHz radiated by a transmitter at Clyde River in the
Canadian Arctic (70 degrees N, 70 degrees W). The path to the receiving site
at Boston, USA, is parallel to the dawn/dusk line and consequently
systematic changes in bearings are expected. Bearings measured during
Jan. 1989 indicate a positive error of a few degrees at around sunrise. As the
day progressed the error decreased, becoming zero at local noon at the path
midpoint. As the dusk approaches, the tilts in the ionosphere are reversed in
gradient and there is a smaller negative swing in the mean bearing. The
bearing error at dusk is smaller than at sunrise since the ionospheric
gradients are less steep. The diurnal swing in the bearing occurs during the
winter and equinox periods but is absent (or very small) during summer. This
is because the ionospheric gradients in summer are smaller than at other
seasons, due to the relatively low values of the F-region critical frequency






A SAR-image spectrum of the sea-surfaceTitle Text
Kanevskii, M. B.Author Text
Issledovanie Zemli iz Kosmosa, pages 32-36, January - February 1992. (ISSN
0205-9614)  Author employed:  Rossiiskaia Akademiia Nauk, Institut
Prikladnoi Fiziki, Nizhni Novgorod, Russia.
Source Text
ocean surface, radar imagery, synthetic aperture radar,
traveling waves, water waves,  direction finding,
remote sensing, speckle patterns, spectral methods
Keyword Text
It is shown that the mechanism for the formation of a sea-surface SAR image
is nonlinear  for any travel direction of the sea wave except for those close to
radial.  The SAR-image  spectra of sea waves traveling in the azimuthal
direction are constructed after accounting  for speckle noise.  The feasibility






A SAR-image spectrum of the sea-surfaceTitle Text
KANEVSKII, M. B.Author Text
Issledovanie Zemli iz Kosmosa, pages 32-36, Jan.-Feb. 1992.  (ISSN 0205-
9614)  Author's Association:  Rossiiskaia Akademiia Nauk, Institut Prikladnoi
Fiziki, Nizhni Novgorod, Russia.
Source Text
OCEAN SURFACE, RADAR IMAGERY, SYNTHETIC APERTURE RADAR,
TRAVELING WAVES, WATER WAVES
Keyword Text
It is shown that the mechanism for the formation of a sea-surface SAR image
is nonlinear for any travel direction of the sea wave except for those close to
radial., The SAR-image spectra of sea waves traveling in the azimuthal
direction are constructed afer accounting for speckle noise., The feasibility of






Angle of arrival fluctuations for millimeter waves propagating in a
turbulent atmosphere near the Earth
Title Text
KAY, IRVIN W.Author Text
Report:  Astia Document (AD)-A254478,IDA-D-1173,IDA/HQ-92-41742, AD-
E501561, 28 pages, January 1992.  (AIAA Technical Library)  Author's
Association:  Institute for Defense Analyses, Alexandria, VA.
Source Text
ATMOSPHERIC REFRACTION, ATMOSPHERIC TURBULENCE, ERROR
ANALYSIS, MILLIMETER WAVES, MISSILE TRAJECTORIES, RADAR
TRACKING, SURFACE TO SURFACE MISSILES, WAVE PROPAGATION
Keyword Text
This document is concerned with the effect of atmospheric turbulence on the
tracking error of a millimeter wave radar transmitting over a propagation path
near the ground, as in the case of one used for the guidance of a direct-fire,
surface-to-surface, anti-tank missile., The objective is to estimate the likely
angle-of-arrival error, and, based on general theory and specific experimental
results found in the literature, to assess the reliability of the estimate., The
document discusses the appropriatene and limitations of the Rytov
approximation used by V.I. Tatarsky and others for theoretical calculations
relevant to the error estimate., It also discusses the applicability of certain
data obtained by the National Oceanic and Atmospheric Administration nd
the Georgia Institute of Technology in a measurement program at Flatville,
Illinois., The primary conclusion is that the angle-of-arrival error will probably
be significant., A program to perform measurements in a greater variety of
environmental condions than those encountered at Flatville and to include






Wind weather over Mozyr'.Title Text
Lepeshko, V. N. and Andryushchenko, V. A.Author Text
Meteorologiya i Gidrologiya, No.1, pages 113-115, January 1992.Source Text
METEOROLOGY_Storms, METEOROLOGY_Weather Forecasting,
RAIN AND RAINFALL, MEASUREMENTS, SATELLITES, WEATHER,
WIND EFFECTS, ESTIMATION, RADAR METEOROLOGICAL
Keyword Text
Description of heavy rainfalls over the city of Mozyr of the Gomel region, Luly
4-8, 1990 is given. Brief analysis of synoptic situation with an account of the
earth satellite and radiolocation data is presented. Separate criteria of
aerosynoptical parameters, which contributed in the utmost degree to
formation of heavy rainfall clouds are identified. The conclusion is made on






Wind weather over Mozyr'.Title Text
Lepeshko, V. N., Andryushchenko, V. A.Author Text
Meteorologiya i Gidrologiya, No.1, pages 113-115, January 1992.Source Text
meteorology, storms, weather forecasting, rain and
rainfall,  measurements, satellites, weather, wind
effects, estimation, radar, meteorological
Keyword Text
Description of heavy rainfalls over the city of Mozyr of the Gomel region, July
4-8,  1990 is given. Brief analysis of synoptic situation with an account of the
earth satellite  and radiolocation data is presented. Separate criteria of
aerosynoptical parameters, which  contributed in the utmost degree to
formation of heavy rainfall clouds are identified. The  conclusion is made on






Constant-speed target tracking via bearings-only measurements.Title Text
Levine, Jean and Marino, RiccardoAuthor Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 1,
pages 174-182, January 1992.  Authors employed:  Ecole Nat Superieure des
Mines de Paris, Fontainebleau, France.
Source Text
signal filtering and prediction, direction finding
systems, radar, tracking, mathematical  techniques,
polynomials, constant-speed target tracking, bearings-
only measurements, fault-tolerant observer,  nonlinear
filtering
Keyword Text
The observability properties of the constant-speed target tracking problem via
bearings-only measurements are investigated. It is shown that there exists a
one-dimensional unobservable foliation which is computed. Explicit formulas
are given  to recover the observable part. It is shown that the direction of
target trajectory is  observable and that the whole state is observable if either
the norm of the velocity or the  distance is also known. A nonlinear observer
which has a parallel structure and tolerates  faults on distance measurements
is presented. Finite-dimensional filters for the  approximating models in the
case of noisy measurements are given on the basis of output  function






Constant-speed target tracking via bearings-only measurements.Title Text
Levine, Jean and Marino, RiccardoAuthor Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No.1,
pages 174-182, January 1992. (ISSN 0018-9251) Authors' Association:  Ecole
Nat Superieure des Mines de Paris, Fontainebleau, France.
Source Text
SIGNAL FILTERING AND PREDICTION, DIRECTION FINDING
SYSTEMS, RADAR, TRACKING, MATHEMATICAL TECHNIQUES,
POLYNOMIALS, CONSTANT-SPEED TARGET TRACKING, BEARINGS-
ONLY MEASUREMENTS, FAULT-TOLERANT OBSERVER, NONLINEAR
FILTERING
Keyword Text
The observability properties of the constant-speed target tracking problem via
bearings-only measurements are investigated. It is shown that there exists a
one-dimensional unobservable foliation which is computed. Explicit formulas
are given to recover the observable part. It is shown that the direction of target
trajectory is observable and that the whole state is observable if either the
norm of the velocity or the distance is also known. A nonlinear observer which
has a parallel structure and tolerates faults on distance measurements is
presented. Finite-dimensional filters for the approximating models in the case











Astronomy and Astrophysics, Vol. 253, No. 2, pages 635-40; January 1992.
Author employed:  Obs. de la Cote d'Azur, Nice, France.
Source Text
astronomical techniques, atmospheric optics,
atmospheric turbulence, seeing conditions, optimum
exposure times, high resolution  imaging, wind,
turbulence, atmosphere, velocity of the tilt, angle of
arrival of light,  image motion velocity, differential
image motion, wavefront corrugation evolution, ESO
Differential Image Motion Monitor
Keyword Text
Optimum exposure times for high resolution imaging modes are functions of
the  distribution of wind and turbulence in the Earth's atmosphere. The theory
which is  developed shows that the velocity of the tilt for the angle of arrival of
light at the ground  level, or equivalently the observed image motion velocity,
is also statistically related to  turbulent atmosphere motions. The method of
differential image motion which is actually  used for monitoring the 'Fried
parameter', can be extended to a new differential image  motion velocity
method. It can therefore be used as a diagnostic to estimate exposure  times
needed to freeze the drastic effect of the wavefront corrugation evolution in
high  angular resolution imagery. Technically, this requires a growth of the










Astronomy and Astrophysics, Vol. 253, No. 2, pages 635-40, January 1992.
Author's Association:  Obs. de la Cote d'Azur, Nice, France.
Source Text
astronomical techniques, atmospheric optics,
atmospheric turbulence, seeing conditions, astronomical
techniques, optimum exposure times, high resolution
imaging, wind, turbulence, atmosphere, velocity of the
tilt, angle of arrival of light, image motion velocity,
differential image motion, wavefront corrugation
evolution, ESO Differential Image Motion Monitor
Keyword Text
Optimum exposure times for high resolution imaging modes are functions of
the distribution of wind and turbulence in the Earth's atmosphere. The theory
which is developed shows that the velocity of the tilt for the angle of arrival of
light at the ground level, or equivalently the observed image motion velocity, is
also statistically related to turbulent atmosphere motions. The method of
differential image motion which is actually used for monitoring the 'Fried
parameter', can be extended to a new differential image motion velocity
method. It can therefore be used as a diagnostic to estimate exposure times
needed to freeze the drastic effect of the wavefront corrugation evolution in
high angular resolution imagery. Technically, this requires a growth of the






Audio detection algorithmsTitle Text
NETA, B. and MANSAGER, B.Author Text
Report:  Astia Document (AD)-A256076,NPS-MA-92-008, 11 pages, January
1992. (AIAA Technical Library)  Authors' Association:  Naval Postgraduate
School, Mathematics Department, Monterey, CA.
Source Text
AUDIO FREQUENCIES, AUDIO SIGNALS, COMBAT, COMPUTERIZED
SIMULATION, SIGNAL DETECTION, TRAINING SIMULATORS
Keyword Text
Audio information concerning targets generally includes direction,
frequencies, and energy levels., One use of audio cueing is to use direction
information to help determine where more sensitive visual direction and
acquisition sensors should be directed.Generally, use of audio cueing will
shorten times required for visual detection, although there could be
circumstances where the audio information is misleading and degrades visual
performance., Audio signatures can also be useful for helping classify
theemanating platform, as well as to provide estimates of its velocity., The
Janus combat simulation is the premier high resolution model used by the
Army and other agencies to conduct research., This model has a visual
detection model which essentially incoorates algorithms as described by
Hartman(1985)., The model in its current form does not have any sound
cueing capability., This report is part of a research effort to investigate the






Spectral characteristics of angular noise in polarization averagingTitle Text
Ostrovityanov, P. V., Monakov, A. A.Author Text
Radioelektronika, Vol. 35, No. 1, pages 46-52, January 1992.  Author
employed:  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction finding systems, receiving antennas,
electromagnetic wave polarization, computer aided
analysis, correlation methods, spurious signal noise,
efficiency,  spectrum analysis,angular noise
transformation
Keyword Text
Correlation function and spectral density of angular noise are obtained in
rotation of the  polarization plane of the receiving antenna of a direction finder.
The regularities are  established for angular noise spectrum transformation in
polarization averaging. From  the spectral point of view the essence of the
polarization averaging consists in transport  of part of angular noise energy in
the high-frequency range, that simplifies its filtration.  The maximal averaging
effect for an amplitude-fluctuating signal achieves in a case when  polarization
planes of signals of luminous points are mutually perpendicular. The
averaging effect is insignificantly decreases when deviating from the condition.
In the  case of total stochastic depolarization the averaging effect decreases






Spectral characteristics of angular noise in polarization averagingTitle Text
Ostrovityanov, P.V. and Monakov, A.A.Author Text
Radioelektronika, Vol. 35, No.1, pages 46-52, January 1992.Source Text
Radio direction finding systems, Receiving antennas,
Electromagnetic wave polarization, Computer aided
analysis, Correlation methods, Spurious signal noise,
Efficiency, Spectrum analysisAngular noise
transformation
Keyword Text
Correlation function and spectral density of angular noise are obtained in
rotation of the polarization plane of the receiving antenna of a direction finder.
The regularities are established for angular noise spectrum transformation in
polarization averaging. From the spectral point of view the essence of the
polarization averaging consists in transport of part of angular noise energy in
the high-frequency range, that simplifies its filtration. The maximal averaging
effect for an amplitude-fluctuating signal achieves in a case when polarization
planes of signals of luminous points are mutually perpendicular. The averaging
effect is insignificantly decreases when deviating from the condition. In the
case of total stochastic depolarization the averaging effect decreases






A CFAR adaptive matched filter detectorTitle Text
Robey, Frank C., Fuhrmann, Daniel R., Kelly, Edward J., Nitzberg,
Ramon
Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No.1,
pages 208-216, January 1992. (ISSN 0018-9251)  Authors employed:
Washington University, Saint Louis, Missouri; Mit, Lexington,
Massachusetts; General Electric Company, Syracuse, New York.
Source Text
antenna arrays, direction finding, false alarms,
likelihood ratio, matched filters, radar  targets,
degrees of freedom, random noise, signal to noise
ratios, target recognition
Keyword Text
An adaptive algorithm for radar target detection using an antenna array is
proposed.  The  detector is derived in a manner similar to that of the
generalized likelihood-ratio test  (GLRT) but contains a simplified test statistic
that is a limiting case of the GLRT  detector.  This simplified detector is
analyzed for performance to signals on boresight,  as well as when the signal






A CFAR adaptive matched filter detectorTitle Text
ROBEY, FRANK C., FUHRMANN, DANIEL R., KELLY, EDWARD J.,
NITZBERG, RAMON
Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 1,
pages 208-216, Jan. 1992.  (ISSN 0018-9251)   Authors' Association:
Washington University, Saint Louis, MO; MIT, Lexington, MA; General
Electric Co., Syracuse, NY.
Source Text
ANTENNA ARRAYS, DIRECTION FINDING, FALSE ALARMS,
LIKELIHOOD RATIO, MATCHED FILTERS, RADAR TARGETS
Keyword Text
An adaptive algorithm for radar target detection using an antenna array is
proposed., The detector is derived in a manner similar to that of the
generalized likelihood-ratio test (GLRT) but contains a simplified test statistic
that is a limiting case of te GLRT detector., This simplified detector is
analyzed for performance to signals on boresight, as well as when the signal






Angle-of-arrival fluctuation of laser beam in strong turbulent region.Title Text
Song, Zhengfang, Ma, Jun, Liu, XiaochunAuthor Text
Conference:  Intense Laser Beams, Los Angeles, CA, Jan 23-24, 1992.  SPIE
- Proceedings published by International Society for Optical Engineering,
Bellingham, WA, Vol. 1628, pages 239-243,  January 1992.  (ISSN 0277-
786X)  Authors' Association:  Anhui Inst. of Optics and Fine Mechanics,
Hefei, Anhui, China..
Source Text
LASER BEAMS, PROPAGATION, MATHEMATICAL TECHNIQUES,
APPROXIMATION THEORY, ANGLE-OF-ARRIVAL FLUCTUATION,
STRONG TURBULENT REGION, NEAR-AXIS APPROXIMATION,
FRESNEL LENGTH, SPHERICAL WAVE PROPAGATION
Keyword Text
Using near-axis approximation and quadratic approximation of average
intensity, we develop a general formula of AOA fluctuation variance applied to
the whole region and an analytic expression of the variance for a special
condition of spheric wave propagation. Calculations indicate that the variance
is related to the fresnel length of the receiving field as well as turbulent






Angle-of-arrival fluctuation of laser beam in strong turbulent region.Title Text
Song, Zhengfang; Ma, Jun; Liu, XiaochunAuthor Text
Conference:  Intense Laser Beams, Los Angeles, California, January 23-24,
1992.  SPIE - Proceedings:  International Society for Optical Engineering;
Published by International Society for Optical Engineering, Vol. 1628, pages
239-243, 1992, Bellingham, Washington.  Authors employed:  Anhui Institute
of Optics and Fine Mechanics, Hefei, Anhui, China.
Source Text
laser beams, propagation, mathematical techniques,
approximation theory, angle-of-arrival fluctuation,
strong turbulent region, near-axis approximation,
Fresnel  length, spherical wave propagation
Keyword Text
Using near-axis approximation and quadratic approximation of average
intensity, we  develop a general formula of AOA fluctuation variance applied to
the whole region and  an analytic expression of the variance for a special
condition of spheric wave  propagation. Calculations indicate that the variance
is related to the Fresnel length of the  receiving field as well as turbulent






Transform-based wideband array processingTitle Text
WILLIAMS, DOUGLAS B. and MADAN, RABINDER N.Author Text
Report:  Astia Document (AD)-A245873, 9 pages, January 1992.  Authors'
Association:  Georgia Institute of Technology, Atlanta.
Source Text
ARRAYS, BROADBAND, DIRECTION FINDING, HIGH RESOLUTION,
SIGNAL DETECTION, SIGNAL PROCESSING
Keyword Text
This contract has funded two projects in full and one project in part., The two
fully funded projects focus on the application of random coefficient models to
wideband high-resolution direction finding and transient signal detection and
estimation., The ptially funded project involves the analysis of nonlinear,
possibly chaotic, dynamical systems., It has been shown that the random
coefficient model is much better suited to modeling sensor array data than
the autoregressive model is., Application of the welet transform to the
detection of transient signals with an array of sensors is being examined.,
This approach has led to a directional multirate filter bank structure that
decomposes the incoming signal into decaying exponentials., System
identificationlgorithms that depend on gradient descent methods have been
found to degrade significantly if the time-series or, equivalently, the system
that produced the time-series is chaotic., A careful analysis of these
degradations has led to algorithms which are uch less sensitive to the






Angle-of-arrival fluctuation of laser beam in strong turbulent regionTitle Text
Zhengfang Song, Jun Ma, Xiaochun LiuAuthor Text
SPIE - Proceedings:  The International Society for Optical Engineering.
Vol.1628, pages 239-43,  January 1992. (ISSN 0277 786X)   Authors'
Association:  Anhui Inst. of Opt. & Fine Mech., Acad. Sinica, China.
Source Text
atmospheric light propagation, atmospheric turbulence,
laser beams turbulent atmosphere, angle of arrival
fluctuations, laser beam, strong turbulent region, near-
axis approximation, quadratic approximation, average
intensity, general formula, analytic expression,
spheric wave propagation, Fresnel length, receive
field, turbulent intensity, propagating distance,
receiving aperture
Keyword Text
Using a near-axis approximation and a quadratic approximation of the average
intensity, the authors develop a general formula of AOA fluctuation variance
applied to both weak and strong fluctuation regions and an analytic
expression of the variance for a special condition of spheric wave propagation.
Calculations indicate that the variance is related to the Fresnel length of the







Remote Sensing of the Evaporation Duct Using an X-Band RadarTitle Text
Anderson, Kenneth D.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Results from a unique analytical and measurement effort to assess low-
altitude short-range radar detection capabilities in an evaporation ducting
environment are presented.  Although the measurement effort is ongoing,
current results for unstable conditions validate propagation model predictions
of reduced radar detection ranges within the radio horizon.  In addition,
discrepancies between measured and predicted radar data demand a close
examination of both meteorological data and surface layer theory.  At ranges
near and beyond the horizon, radar detection capabilities crucially depend
both on the surface layer refractivity profile and on the refractivity profile
determined from upper-air observations.  An empirical model to merge the
surface layer with the mixed layer is discussed.  Other discrepancies, which
are thought to be caused either by inadequate surface layer modeling
(perhaps the moisture stability function) or by inadequate surface layer
meteorological measurements, suggest the need for an improved surface
layer model.  Remote sensing of the evaporation duct by radar measurements
is not a viable tactical tool.  However, the combination of direct surface and
upper-air meteorological measurements with remotely sensed radar
measurements and with advanced numerical modeling capabilities does
provide valuable insight for a better understanding of the atmospheric surface
layer and its effects on low-altitude short-range radar detection.  (Abstract






Rose - A High Resolution, Amplitude Coded, High Frequency Oblique
Ionosonde
Title Text
Arthur, P. C., Dickson, A. H. and Cannon, P.  S.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
A high quality high frequency (HF) oblique ionosonde has been developed for
use in propagation research and associated studies of the ionosphere.  The
ionosonde is known as ROSE (Radio Oblique Sounding Equipment) and
requires the connection of a specially designed enhancement to a
commercially available chirp sounder receiver (RCS-5) manufactured by the
BR Corporation in the USA.  Two important features are brought about by the
addition of this enhancement.  Firstly, an increase in the resolution of an
ionogram by a factor of approximately three.  This allows the fine structure in
the ionospheric returns to be detected.  Secondly, color coding of the
ionogram according to the amplitude of the received signal.  Detailed mode
amplitude information and comparisons of the relative strengths of propagating
modes can be achieved.  Additional features which are provided include
display handling and data storage facilities.  This paper describes the system
architecture of the ROSE ionosonde and discusses the type of detailed
ionospheric information it can provide from active remote sensing.  (Abstract










Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Radio wave propagation in a uniformly stratified propagation environment has
been studied extensively, both analytically and numerically.  Thus, the
propagation environment over the earth's surface has been modeled as
multilayered horizontally stratified, (circular)  cylindrically stratified or
spherically stratified media.  However, naturally occurring propagation paths
are more realistically modeled as irregular stratified media.  Even idealized
representations of the earth-ionosphere propagation environment must
account for the roughness  of the terrain and the sea surface as well as
localized (due to lightning) and diurnal variations in the effective height of the
ionosphere.  Rigorous analyses of these complex propagation problems
necessitate the  use  of complete electromagnetic field expansions in three
dimensions, the imposition of exact boundary conditions and the application
of precise analytical procedures.  The complete modal expansion of the
horizontally and vertically polarized electromagnetic fields (TE and TM)
consists of the radiation term, the lateral wave term as well as the trapped
waveguide modes.  The tangential components of  the electric and magnetic
fields must be continuous at each of the interfaces of the irregular stratified
media.  Since the field expansions do not necessarily converge uniformly on
the irregular boundaries of the stratified media, Green's theorems should be
used to avoid interchanging orders of integration (summation) and
differentiation.  The above "full wave" procedures are used to convert
Maxwell's equations into sets of generalized telegraphists' equations for the
forward and backward propagating wave amplitudes.  Depending upon the
location and the performance of the transmitter and the receiver, the
propagation environment between them and the frequency of operation, it is
necessary to extract only those terms of the complete field expansions that
contribute most significantly to the received signals.  Thus, if the antennas
directly illuminate the ionospheric or terrain irregularities that are remotely
sensed, these irregularities can be characterized by a 2 x 2 differential
scattering matrix (that accounts for the like- and the cross-polarized
Abstract Text
scattering radiation fields) for a rough surface differential element.  If the
remotely sensed irregularities are not directly illuminated by the antennas
(beyond the horizon), the scattering phenomenon is characterized by the
waveguide mode transmission and reflection scattering coefficients.  If the
transmitting or receiving antennas are embedded in the earth's crust for
instance, it is necessary to consider the scattered lateral waves (associated
with the phenomenon of total internal reflection) or the scattered surface
waves (associated with the poles of the Fresnel reflection coefficients).
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Author Text
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Keyword Text
Basic principles  of radar polarimetry are introduced.  The target characteristic
polarization state theory is developed first for the  coherent case  using the
three step, the basis transformation, and the power (Mueller) matrix
optimization procedures.  Kennaugh's and Huynen's theories of radar target
polarimetry are verified for the monostatic reciprocal case.  It is shown that
there exist in total five unique pairs of characteristic  polarization states for
the symmetric scattering matrix of which the two pairs, the cross-polarization
null and co-polarization max pairs are identical; whereas, the cross-pol max
and the cross-pol saddle-point pairs are distinct.  These three pairs of
orthogonal characteristic states are also mutually orthogonal on the
polarization sphere.  The fifth pair, the co-pol null pair lies  in the plane
spanned by the co-pol max/-cross-pol null and the cross-pol max pairs which
determines the target characteristic circle on the polarization sphere
reestablishing Huynen's "polarization fork" concept.  The theory is verified by
an example for which next to the polarization fork also the co-polarized and
cross-polarized power density plots are presented.  In a next step, the
partially polarized case for completely polarized  wave incidence is presented
and compared with the results for the coherent and the partially coherent
cases, the latter still being unresolved.  (Abstract taken from authors'
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Recent Experimental Results
Title Text
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Environment, papers presented at the Electromagnetic Wave Propagation
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Keyword Text
To characterize earth/space communication links, The Jet Propulsion
Laboratory's (JPL's) Radiowave Propagation Program supports a number of
propagation studies.  Low-availability satellite links and their propagation
vagaries at Ka and millimeter-wave bands constitute a major effort within this
program.  Since 1987, this program has funded the Wave Propagation
Laboratory (WPL) of the National Oceanic and Atmospheric Administration
(NOAA) to conduct multiple-frequency radiometric observations of the
atmosphere.  The Wave Propagation Laboratory has extensive experience in
using two- or three-frequency radiometers at 20, 31, and 90 GHz.  These
instruments provide unique observations of precipitable water vapor and liquid.
 Equally useful are the microwave attenuation characteristics that these
devices can easily provide.  Attenuation statistics are needed for the design
of satellite communication   systems.  Measurements of atmospheric
emission and attenuation at 20, 31, and 90 GHz at different locations are
presented.  Single-station and joint-station statistics are derived.  A linear
regression scheme for the prediction of fade statistics in one channel using
fade data of the other two channels is presented.  (Author's abstract,






Sensing of Seismo-Electromagnetic Earthquake Precursor Radiation
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Distance Precursor ULF Signals Observed Before a Moderate Southern
California Earthquake Episode
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September - 4 October 1991, proceedings published February 1992.
Source Text
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Although questioned for a long time, there is accumulating evidence for the
existence of detectable seismo-electromagnetic phenomena worldwide.
California is geologically as well as seismically a unique region for studying
these phenomena in depth, because the Southern California geologic province
has a multitude of off-shore and inland fault zones with San Diego in its
center.  At the Naval Ocean Systems Center (NAVOCEANSYSCEN) Low
Frequency Noise Laboratory, San Diego, CA., we monitor 0.1 - 10 Hz ultra
low frequency (ULF) and 10-40 Hz extremely low frequency (ELF) signals
using mu-metal loaded  multi-turn search coil sensors, as well as 10 - 100
KHz very low frequency (VLF) signals using large one-meter-diameter loop
antennas.  We have observed precursor seismo-electromagnetic emissions of
several earthquake events.  In this paper, we report on observations of
broadband ULF signals before and during the Upland quake of April 17, 1990
(Ms = 4.6), centered 200 km north of San Diego.   The signals were detected
with the vertically oriented search coil sensor and not with the  horizontally
oriented sensors, which suggests a disturbed ionosphere as the most likely
source of these signals.  The large pre-quake ULF activity, the rapid decay of
ULF activity after the quake, and the absence of any geomagnetic storms
indicate that the ULF activity was correlated well with the Upland quake.
Although the particular mechanism coupling geologic activity to the
ionosphere is not known, we cite a number of hypotheses concerning these
mechanisms.  An interpretation of our radio observations of seismic activity is
presented and extended to earth-quake precursor or predictor studies.  We
are in the process of expanding this research with the building of more
monitoring stations and the improvement of our electric and magnetic field
measurement, data collection, formatting, and data processing capabilities.
(Abstract taken from authors' summary, proceedings, English language, file
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We report on observations of extremely low frequency (ELF) signatures during
exit or reentry of space vehicles through the ionosphere.  The two modes
regularly observed gave signals that peaked at 5.6 Hz and 11.2 Hz.  The
evidence points to the lower ionosphere, i.e., the D- and E-layers, as the
generator of these signals.  The measurements were performed using ground-
based multi-turn coil sensors located in Reno and San Diego.  The nature of
these signals is unclear at present but it is surmised that we are detecting
either the evanescent fields of hydro magnetic waves traveling in the
ionosphere or the oscillating geomagnetic field associated with these hydro
magnetic waves.  (Abstract taken from authors' summary, proceedings,
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Keyword Text
The accuracy of a single station direction-finding-system is discussed and a
method of improvement is proposed. This method is based on the
reconstruction of the ionospheric electron density profile by measurements of
the angle of arrival of signals transmitted by stations of known location. For
these measurements only the interferometer itself is used. Starting with a
standard model of the ionosphere, the electron density profile is reconstructed
by a fast ray-retracing of the incoming skywaves of the HF-transmitters of
known location. For this purpose the ionosphere is divided into eight layers.
Two additional parameters account for a possible ionospheric tilt. The position
of an unknown transmitter is determined by a simple ray-retracing through the
reconstructed profile. In comparison with the accuracy of a location procedure
based on a standard profile, the proposed method has led to considerable
improvements when applied to the limited data set that was available to us.
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September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
The aim in this study is to consider the possibility to identify the evaporation
duct parameters from a fluctuations analysis of a near the horizon satellite-
ship path.  The latter is split in two different parts and reciprocity is applied.
Thus we get two different field distributions on a connecting interface which
has to be suitable for a good calculation of the coupling between both of
them.  Then, the model is used with the intention of evaluating the fluctuations
of the received signal due to the movement of the satellite and their sensitivity
to the parameters  of the propagation medium: sea roughness, height and
strength of the evaporation duct, presence of horizontal gradients in the
refractive index distribution.  Obviously, sensitivity to these parameters is
examined for several values of the frequency.  (Authors' abstract,
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One of the many information sources needed to control the reliability of a high
frequency (HF) communications link is the current state of the ionosphere.
This can be determined in a number of ways which include probing of the
ionosphere with an active radiating system (an ionosonde); passive monitoring
of broadcast systems (for example, the BBC World Service operates
simultaneously on a series of short-wave frequencies); passive monitoring of
signals of opportunity such as commercial time, FAX and RTTY signals;
finally, the use of the long-term predictions which employ ionospheric
forecasting and modeling techniques.  Obviously, there is great advantage in
passively monitoring the state of the ionosphere without further congestion of
the medium.  This paper suggests a rationale for future remote sensing
systems using as an example an economic sounding system that employs
standard radio system elements.  The proposed rationale is based upon a
generic architecture which can maximize the information gathered with the
minimal active radiation of EM energy.  The system described can passively
monitor the outputs from proprietary "chirp" sounders; it also has the
additional capability of radiating its own sounding signals to complement the
information gathered from passive monitoring.  The active sounding takes the
form of a segmented swept FM (SSFM) system.  The profile of the sounding
signal is produced digitally and can take a number of formats, which include
simple linear FM ("chirp") as well as other profiles that are inherently tolerant
to other specific propagation problems that exist with the ionosphere; for
example, the effects of Doppler-shift can be minimized through the use of
hyperbolic FM.  The sounding system adaptively uses sequences that can
sound the channels allocated to the communication system as well as
frequency ranges of high importance, such as regions near to the maximum
usable frequency (MUF) and lowest usable frequency (LUF).  The intelligent
and adaptive use of such scanning techniques means that spectrum pollution
is minimized, while the information gathered is maximized.  (Authors'






Optical Refraction in the Atmospheric Surface LayerTitle Text
Gillespie, James B. and Tofsted, David H.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Recent developments in the Middle East have highlighted the need to sense
refraction within the atmospheric surface layer since apparent vertical
variations of location of distant objects can result in significant errors in tank
lay position under certain conditions.  The U.S. Army Atmospheric Sciences
Laboratory has investigated the nature of atmospheric refraction and
developed criteria when refraction may cause errors in tank gunnery in
deserts.  Refraction can be remotely sensed as a function of time through
point-to-point measurements of the elevation of a distant object relative to the
atmospheric neutral events that occur approximately one-half hour before
sunset and one-half hour after sunrise.  The vertical position change of a
distant object can be measured using either another object close enough to
the observer that effects will be minimal (thus providing a fixed reference point)
or a theodolite that has its own internal reference through the leveling bubble.
We have made extensive measurements of diurnal variations in elevation of
distant objects at White Sands Missile Range (WSMR), New Mexico.
Lessons learned from these experiments include accounting for numerous
potential error sources when taking readings using theodolites and the
photographic techniques necessary to cope with changing light levels and
atmospheric turbulence effects.  We have also made measurements at
Aberdeen Proving Ground, Maryland; Fort Stanton, New Mexico; and other
locations that exhibit similar vertical shifting characteristics.   A surface-
energy-budget model was developed to predict refraction situations based on
meteorological measurements.  An optical ray tracing model was developed
utilizing terrain characterization and temperature gradient information to
predict horizontal refraction.  We provided "rules of thumb" for horizontal
surface refraction based on our experimental results and modeling efforts.
(Abstract taken from authors' summary,  proceedings, English language, file
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We examine signal fading statistics over a year period corresponding to two
over-water, line-of-sight, propagation links in the mid-Atlantic coast of the
United States.  These links are comprised of a transmitter on a tower at
Parramore Island, Virginia operating at 4.7 GHz sending simultaneous cw
signals to two receiver systems located on a lighthouse and a lookout tower
on Assateague Beach, Virginia at distances of 44 km and 39 km,
respectively.  The receiving sites are separated by approximately 5 km.
Cumulative fade distributions corresponding to yearly, monthly, and diurnal
time scales were derived.  The yearly distributions showed fades in excess of
49 and 54 dB during approximately 7.7 hours of the year for the lighthouse
and lookout tower links, respectively.  Fade duration statistics corresponding
to sustained attenuation events were also derived.  These events, which were
arbitrarily defined as having fades relative to free space powers in excess of
20 dB for durations of two hours or more, are believed to be generally due to
subrefraction.   Analysis of synoptic weather conditions and nearby
rawindsonde data during two sustained deep fading periods showed
atmospheric conditions consistent with extreme subrefraction, where the
refractivity-height profile had a positive lapse rate.  The efficacy of employing
the links as indicators of real time conditions of atmospheric propagation
(e.g., ducting, super-refraction, or quiescent) was also demonstrated by a
telephone call-up procedure which enabled displays of time-series of the
fading at remote locations to be generated.  (Abstract taken from authors'






Clear-Air Profilers as Cloud Monitors and Hydrometeor IdentifiersTitle Text
Gossard, E. E., Matrosov, S. Y., Strauch, R. G. and Welsh,  D. C.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Clear-air-sensing radars, which are used for wind sounding from surface
platforms, are now widely deployed.  They are usually designed to measure
the Doppler-sensed movement of clear-air refractive index inhomogeneities,
but they also provide an excellent tool for sensing ice and water particles in
clouds.  These radars usually have a very low detection threshold and long
averaging time so that size distributions of particles as small as 100 µm
diameter with mean vertical fall velocities (Vf) as small as 0.2 ms-1 can be
accurately measured.  We present data from two events in which clouds form,
intensify, and finally produce precipitation.  Height profiles are displayed and
analyzed as ZRVf plots vs. height, where Z is the radar reflectivity factor, R is
liquid flux (rain), and Vf is the mean fall velocity in quiet air derived from the
radar-measured vertical velocity.  It is shown how these radars can provide (1)
cloud layer structure above lower overcast, (2) height profiles of liquid mean
dropsize, (3) the ice-water transition level compared with the 0-degree
isotherm, (4) height profiles of rain rate, and (5) inferences about the identify
of hydro meteors vs. height.  (Abstract taken from authors' summary,
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Keyword Text
In optical intersatellite communication, a high-precision antenna directivity is
required  for stable communication with a sharp optical beam. The antenna
directive accuracy is  affected strongly by the performance of the spatial
tracking system which constantly  tracks the direction of arrival of the optical
beam sent by the sending satellite. The  tracking system using an optical
heterodyne detection to detect the angle of arrival of the  optical beam has an
advantage over the direct detection system in that its sensitivity is  high and it
is tolerant to background light. Recently, a number of systems using laser
diodes as the source have been studied extensively. Although the detection
efficiency has  been studied in the case where the effect of the electrical
noise in the tracking signal  detection circuit and the electric field distributions
of the signal light and the local  oscillator light are taken into account, no
study has been carried out on the effect of the  phase noise of the laser diode
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Keyword Text
In optical intersatellite communication, a high-precision antenna directivity is
required for stable communication with a sharp optical beam. The antenna
directive accuracy is affected strongly by the performance of the spatial
tracking system which constantly tracks the direction of arrival of the optical
beam sent by the sending satellite. The tracking system using an optical
heterodyne detection to detect the angle of arrival of the optical beam has an
advantage over the direct detection system in that its sensitivity is high and it
is tolerant to background light. Recently, a number of systems using laser
diodes as the source have been studied extensively. Although the detection
efficiency has been studied in the case where the effect of the electrical noise
in the tracking signal detection circuit and the electric field distributions of the
signal light and the local oscillator light are taken into account, no study has
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Keyword Text
The paper presents an overview of some important aspects of array signal
processing in  the context of narrowband applications. Inverse methods for
solving the array signal  processing problem are reviewed. Two case studies
are presented, to illustrate the various  issues discussed here. The first case
study presents a comparison of various array signal  processing algorithms;
computer simulated data are used to conduct this study. The  second study
relates to the angle-of-arrival estimation problem in a low-angle tracking  radar
environment; the results presented for this case study are based on
experimental  data obtained by means of a sophisticated 32-element array
system. Different kinds of  nonuniformly spaced linear arrays are also
reviewed, with particular attention given to  minimum redundancy and non-
redundant arrays. The tradeoffs; namely, array span and  sampling gain that
decide the choice of one nonuniform configuration over another, are
discussed. To aid in this study, the well known Cramer-Rao lower bound
(CRLB) and  the newly developed Weiss-Weinstein lower bound (WWLB) are
computed for the simple  and yet informative case of a single source under
different conditions. A novel method  for the adaptive (online) control of the
measurement space (and therefore the amount of  information available for
parameter estimation) is described. This method incorporates  use of the
CRLB as a component in online adjustment of the system. The paper also
includes real-time processing considerations, and a review of calibration array
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Keyword Text
The paper presents an overview of some important aspects of array signal
processing in the context of narrowband applications. Inverse methods for
solving the array signal processing problem are reviewed. Two case studies
are presented, to illustrate the various issues discussed here. The first case
study presents a comparison of various array signal processing algorithms;
computer simulated data are used to conduct this study. The second study
relates to the angle-of-arrival estimation problem in a low-angle tracking radar
environment; the results presented for this case study are based on
experimental data obtained by means of a sophisticated 32-element array
system. Different kinds of nonuniformly spaced linear arrays are also
reviewed, with particular attention given to minimum redundancy and
nonredundant arrays. The tradeoffs; namely, array span and sampling gain
that decide the choice of one nonuniform configuration over another, are
discussed. To aid in this study, the well known Cramer-Rao lower bound
(CRLB) and the newly developed Weiss-Weinstein lower bound (WWLB) are
computed for the simple and yet informative case of a single source under
different conditions. A novel method for the adaptive (online) control of the
measurement space (and therefore the amount of information available for
parameter estimation) is described. This method incorporates use of the
CRLB as a component in online adjustment of the system. The paper also
includes real-time processing considerations, and a review of calibration array
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A method is presented that allows the base of a trapping layer to be
determined directly from observations of signal strength on a UHF path in the
southern California coastal area.  The method uses long-term statistics of
trapping layer thickness and refractivity gradient in the area.  These statistics
are used to compute radio signal strength as a function of the base height of
the trapping layer using the Naval Ocean Systems Center Radio Physical
Optics (RPO) model.  The radio path selected is an over-water 148 km path
with transmitter and receiver both located 30 m above sea level.  The RPO
results are used to infer the trapping layer base height directly from
observations of received signal strength.  This method has been applied to a
40-day period of continuous signal strength recordings during which the
trapping layer base height was known to vary considerably from near zero to
about 1000 meters.  Inferred base height versus time is compared to direct
meteorological measurements of the base of the temperature inversion in the
area of the measurements.  (Abstract taken from author's summary,
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Keyword Text
An adaptive rooting algorithm, is proposed for tracking the nonstationary roots
of null  spectra for data from sensor arrays, or time series. Without the
assumption of uniformity  for linear arrays, this adaptive-rooting algorithm
associated with the zero-extraction  technique is further extended to
construct a parallel-effective-rooting processor. The  adaptive algorithm tracks
all the principal roots and reduces the computational complexity  from order
N/sup 3/ to order N/sup 2/. Simulation show better resolution performance  of
the suggested algorithm than that of the usual of spectral-based high-
resolution  techniques such as minimum-norm or MUSIC, for both uniform and
nonuniform cases.  Simulations also reveal that its convergence speed
competes with those of recent fast  adaptive eigen-structure algorithms for
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Keyword Text
An adaptive rooting algorithm, is proposed for tracking the nonstationary roots
of null spectra for data from sensor arrays, or time series. Without the
assumption of uniformity for linear arrays, this adaptive-rooting algorithm
associated with the zero-extraction technique is further extended to construct
a parallel-effective-rooting processor. The adaptive algorithm tracks all the
principal roots and reduces the computational complexity from order N/sup 3/
to order N/sup 2/. Simulation show better resolution performance of the
suggested algorithm than that of the usual of spectral-based high-resolution
techniques such as minimum-norm or MUSIC, for both uniform and
nonuniform cases. Simulations also reveal that its convergence speed
competes with those of recent fast adaptive eigen-structure algorithms for
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Keyword Text
The article examines the noise behaviour of a narrow-aperture inteferometer
with three isotropic antennas arranged in a horizontal plane and at large
values of the S/N ratio. A distinction is made between interference produced
by the receiver noise and that by external noise. Standard deviations of the
azimuth and elevation errors are represented as a function of the azimuth and
elevation angle of the incident wave. In the case of receiver noise, the antenna
setup is considered at the corners of an isosceles right-angled triangle and an
equilateral triangle, whereas for external noise only an isosceles right-angled
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Keyword Text
Analyzing the Einstein radiolocation method we come to the conclusion that
results of any measurement of space-time coordinates should be expressed
in terms of rational numbers. We show that this property is Lorentz invariant
and may be used in the construction of discrete models of space-time
different from the models of the lattice type constructed in the process of
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Report INP-1579/PH, 10 pages; February 1992.  Authors employed:  Institute
of Nuclear Physics, Krakow, Poland.
Source Text
space-time, Lorentz transformations, mathematical
models, Minkowski space,  quantization, relativity
theory, foreign technology, EDB/661100, NTISNIS
Keyword Text
Analyzing the Einstein radiolocation method we come to the conclusion that
results of  any measurement of space-time coordinates should be expressed
in terms of rational  numbers.  We show that this property is Lorentz invariant
and may be used in the construction of discrete models of space-time
different from the models of the lattice type constructed in the process of







Radio Refractivity Profiles Deduced from Aerosol Lidar MeasurementsTitle Text
Hughes, H. G., Paulson, M. R. and Richter, J. H.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
A technique is  presented for estimating radio wave ducting conditions from
shipboard during cloud-free periods using a lidar (light detection and ranging)
system to measure the power from a pulsed laser beam that is back
scattered to a receiver from suspended particulates (aerosols) at different
ranges.  On individual days, the relative humidity measured with altitude using
radiosondes launched simultaneously with vertical lidar shots, were highly
correlated with the range-compensated power received by the lidar from the
same altitude.  However, the relationship between the power returns and the
relative humidities changed from day to day,  indicating an air mass
characteristic dependence on the aerosols' optical parameters.  Using a
combined data set of 13 days, a linear relationship (correlation = 0.73) was
determined between the relative humidity at a given altitude and the range-
compensated power received by the lidar from the same altitude.  While the
magnitudes differed in most cases, the gradients in modified radio refractivity
calculated using standard vertical lapse rates of temperature and pressure
with the experimentally determined relationship were in close agreement with
those calculated using the radiosonde measured parameters.  Examples of
radio signal coverage plots based on the lidar returns are presented and
compared with those calculated from the radiosonde data for both elevated
and ground-phased ducting conditions.  (Abstract taken from authors'






A note on redundancy averaging.Title Text
Indukumar, K. C. and Reddy, V. U.Author Text
Transactions on Signal Processing, Vol. 40, No. 2, pages 466-469, February
1992.
Source Text
INFORMATION THEORY, CORRELATION THEORY, DIRECTION
FINDING SYSTEMS, MATHEMATICAL TECHNIQUES, ALGORITHMS,
SIGNAL PROCESSING_Correlation Detectors, ACOUSTIC
SIGNAL PROCESSINGREDUNDANCY AVERAGING, COMPUTER
ALGORITHMS, CORRELATED SIGNALS, DIRECTION OF ARRIVAL
Keyword Text
It is well known that the performance of direction-of-arrival (DOA) estimation
and beamforming algorithms degrades in the presence of correlated signals.
Since techniques like spatial and weighted smoothing, which were developed
for decorrelating the signals, suffer from reduced effective aperture, several
authors have recently proposed redundancy averaging as an alternative spatial
averaging method. Considering a two-source signal model and the asymptotic
case, the authors show analytically that this technique results in an
eigenstructure which is inconsistent with that of the underlying signal model.
In particular, the resulting signal subspace fills up the whole M-dimensional
space, where M is the array size, and the resulting covariance matrix is not
guaranteed to be nonnegative definite. It is shown that complete decorrelation






A note on redundancy averaging.Title Text
Indukumar, K. C., Reddy, V. U.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No. 2, pages 466-469,
February 1992.
Source Text
information theory, correlation theory, direction
finding systems, mathematical  techniques, algorithms,
signal processing, correlation detectors, acoustic
signal  processing, redundancy averaging, computer
algorithms, correlated signals, direction of arrival
Keyword Text
It is well known that the performance of direction-of-arrival (DOA) estimation
and  beamforming algorithms degrades in the presence of correlated signals.
Since techniques  like spatial and weighted smoothing, which were developed
for decorrelating the signals,  suffer from reduced effective aperture, several
authors have recently proposed  redundancy averaging as an alternative
spatial averaging method.  Considering a  two-source signal model and the
asymptotic case, the authors show analytically that this  technique results in
an eigenstructure which is inconsistent with that of the underlying  signal
model.  In particular, the resulting signal subspace fills up the whole  M-
dimensional space, where M is the array size, and the resulting covariance
matrix is  not guaranteed to be nonnegative definite.  It is shown that
complete decorrelation is not  possible with this method even if the array size






Lidar Remote Sensing Techniques for Developing and Evaluating
Atmospheric Aerosol Models
Title Text
Jensen, D. R., Hughes, H. G. and Paulson, M. R.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
A technique has been developed by which lidar returns can be used to adjust
simultaneously observed/modeled aerosol size distributions to represent
existing atmospheric conditions.  This technique has been used to evaluate
the U.S. Navy Maritime Aerosol Model (NMA) and the U.S. Navy Oceanic
Vertical Aerosol Model (NOVAM).  The evaluation of NOVAM indicated that,
when scaled  to visibility, good agreement exists between the lidar scaled
extinction and back scatter coefficients and the predicted profiles.  While
adjustments of the NAM aerosol number densities can be made to match the
modeled S(R) profiles to that measured by lidar in the first few meters above
the surface of the ocean, the large adjustments for low wind speed indicates
that the modeled aerosol size distribution shape near the ocean surface may
not be correct.  (Abstract taken from authors' summary, proceedings, English






Sensor Array Processing.Title Text
Kailath, T.Author Text
Final Report:  11 pages; February 1992.  Author employed:   Department of
Electrical Engineering, Stanford University, CA.
Source Text
arrays, direction finding, scenarios, detectors, remote
detection, data processing, real  time, narrowband,
signal processing, remote sensing, detector arrays,
NTISDODXA
Keyword Text
Research issues specifically related to the processing of data produced by
arrays of  sensors as might be encountered in various remote sensing






Sensor Array ProcessingTitle Text
Kailath, T.Author Text
Final Report:  11 pages, February 14, 1992.  Author's Association:  Stanford
University,  Department of Electrical Engineering, CA.
Source Text
Arrays, Direction finding, Scenarios, Detectors, Remote
detection, Data processing, Real time, Narrowband,
Signal processing, Remote sensing, Detector arrays
Keyword Text
Research issues specifically related to the processing of data produced by
arrays of sensors as might be encountered in various remote sensing






Classical time machineTitle Text
Kapuscik, E. , Kempczynski, J. , Horzela, A.Author Text
Report:  INP-1578/PH, 8 pages, February 1992.  Authors' Association:
Institute of Nuclear Physics, Krakow, Poland.
Source Text
Relativity Theory, Mathematical Models, Quantization,
Space-Time, Time Dependence, Foreign technology,
EDB/661100
Keyword Text
Generalizing concepts of the Einstein radiolocation method and, as a
consequence, special relativity transformation rules, we find that the time flow







Classical time machineTitle Text
Kapuscik, E., Kempczynski, J., Horzela, A.Author Text
Report INP-1578/PH, 8 pages; February 1992. Authors employed:  Institute of
Nuclear Physics, Krakow, Poland.
Source Text
relativity theory, mathematical models, quantization,
space-time, time dependence, foreign technology,
EDB/661100, NTISNIS
Keyword Text
Generalizing concepts of the Einstein radiolocation method and, as a
consequence, special  relativity transformation rules, we find that the time
flow in the moving system depends  on the direction of motion.  3 refs.






Recently Implemented Weather Radar Data Processing Technique for
Rain Cell Modeling and Ground Clutter Detection
Title Text
Korbay, Y. and Ligthart, L.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Throughout the last two decades, dramatic changes have been taking place in
the field of radar meteorology.  The effects of modern digital signal processing
techniques should be especially considered.  These new technologies
present new opportunities in the weather radar research arena.  Real-time
processing is at present the key problem in this field, because, by nature,
meteorological targets are distributed in space and occupy a large portion of
the spatial resolution cells observed by radar.  For this reason, meteorological
radars require high-data-rate recording and effective real-time processing.  To
solve the data handling and processing problems for weather  surveillance
radars, a method was initiated by TUDelft.  The method makes use of a
"framing-based radar data analysis" and is under development as part of two
contracts for the Dutch PTT.  The method demonstrates great potential in the
field of rain cell modeling and ground clutter suppression.  The first
verifications were performed using off-line experimental data obtained from the
operational Delft radar SOLIDAR.  (Abstract taken from authors' summary,






Probing of the Atmosphere with LidarTitle Text
Kunz, G. J.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Lidar (optical radar) is a generally accepted technique which can be used for
remote sensing of atmospheric properties over ranges of kilometers within a
few microseconds.  Different inversion techniques to derive the required
information from the lidar signal are discussed.  The lidar properties determine
which kind of information can be obtained.  In this paper, we present an
overview of results obtained with two different lidar systems.  The results
include the assessment of the systems, long-term studies of the vertical
infrared structure of the atmosphere, and fast dynamic processes.  (Abstract
taken from author's summary, proceedings, English language/The






Use of Mesoscale Models for Refractivity ForecastingTitle Text
Levy, M. F. and Craig, K. H.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Three-dimensional forecasts of sensor performance require accurate
predictions of refractivity features.  Numerical weather models like the U.K.
mesoscale model have become sufficiently powerful to provide good
refractivity maps.  These in turn provide environmental input for parabolic
equation models to forecast microwave propagation.  This paper briefly
describes the U.K. mesoscale model and its application to forecasting sensor
performance.  (Abstract taken from authors' summary, proceedings, English






Digital Channel Sounder for Sensing of Scatterers in Mobile Radio
Environment
Title Text
Lorenz, Rudolf Werner and Kadel, GerhardAuthor Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Computer programs for the estimation of area coverage in mobile radio are
based, at the present time, on the two-dimensional analysis of diffraction
along the direct path between base and mobile stations.  Mobile radio
propagation, however, is characterized by multipath transmission.  Partial
waves scattered from mountains or large buildings may reduce the path loss
considerably if significant obstructions attenuate the direct wave.  Large
estimation errors occur in areas where due to heavy obstruction of  the direct
path a large portion of the received signal is composed of scattered waves.
Three-dimensional propagation models are to be developed to improve
prediction in these crucial areas.  This requires the availability of wide-band
measurement results to determine the scattering from obstacles in the terrain
for estimation of multipath power distribution.  Several channel sounders
having bandwidths of 5 MHZ or more have been described in the literature,
e.g., a pseudo-random sequence (PNS) is transmitted and the impulse
response (IR) is gained by correlation of the received signal with the replica of
the PNS.  Surface-acoustic-wave devices (SAW) are  used for correlation.
These set-ups suffer, however, from the following drawbacks: (1) The
sensitivity is poor.  Due to the large bandwidth it is difficult to get reliable
results in areas where the path loss is large.  (2) Internal reflections of the
SAW devices result in poor dynamic range of the IRs.  (3) The wider the
bandwidth the larger is the amount of data to be recorded and analyzed.  This
makes it difficult to store the data quickly which is required for the
investigation of the time variation of the received signal.  Moreover, the amount
of data impedes the analysis of large measurement campaigns.  (4)  Because
of the limited radio spectrum,  it is very difficult to perform wideband radio
transmission without interference of or by other radio services.  A new
channel sounder, called "RUSK 400," has been developed.  Its bandwidth is
as low as 400 kHz.  The correlation is performed by digital signal processing.
The dynamic range and the sensitivity are larger than achieved by SAW
devices.  On the other hand, the resolution of the IR is as poor as 5 µs
Abstract Text
compared to 0,2 µs or more by the set-up described in reference 1.  RUSK
400 is capable of measuring complex IRs.  The main purpose for its
development was to gain data for system simulation of the new Pan-European
digital mobile radio transmission system, the GSM-system.   Nevertheless,
RUSK 400 is suitable to achieve useful estimation of the three-dimensional
multipath power distribution and its allocation to obstacles in the terrain.  This
is demonstrated in this paper.  (Abstract taken from authors'  introduction,





An intermodulation interference source locator (IMISL).Title Text
Madni, Asad M., McDonald, Patrick T., Vuong, Jim Bi.Author Text
1992 IEEE Aerospace Applications Conference Digest, Snowmass, Colorado,
February 2-7, 1992.  IEEE Los Angeles South Bay Harbor Section, IEEE
Aerospace Application Conference Digest; Published by IEEE Service Center,
(IEEE Cat No 92TH0401-0), pages 29-44, 1992, Piscataway, New Jersey.
Source Text
radio direction findings, intermodulation, radio
interference, ships, radio equipment, signal receivers,
frequency synthesizers, intermodulation interference
source locator, coherent detector, dual-conversion
superheterodyne receiver
Keyword Text
The design of an intermodulation interference source locator (IMISL) test set
that was  developed for shipboard use in detecting and locating the sources of
intermodulation  interference in the frequency range of 20-30 MHZ is
described.  The IMISL uses a  dual-conversion superheterodyne receiver with
a coherent detector to achieve high  instantaneous dynamic range with low
spurious signals.  The fundamental principles of  operation, specifications,
and basic RF design approach are presented.  The discussion  covers how
the test set was designed to locate shipboard sources of intermodulation (IM)
interference in the presence of high-power transmit signals in the frequency
range of 2  MHZ-15 MHZ.  Figures are presented showing electrical and
mechanical design  approaches, including a single-man-portable transit case
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Madni, Asad M., McDonald, Patrick T., Vuong, Jim Bi.Author Text
1992 IEEE Aerospace Applications Conference, Snowmass, Colorado, Feb 2-
7, 1992. Sponsored by IEEE Los Angeles South Bay Harbor Section.   Digest
Published by IEEE Service Center, Piscataway, NJ, (IEEE Cat No. 92TH0401-
0), pages 29-44, February 1992.  (ISBN 0-7803-0225-7)
Source Text
RADIO DIRECTION FINDINGS, INTERMODULATION, RADIO
INTERFERENCE, SHIPS, RADIO EQUIPMENT, SIGNAL RECEIVERS,
FREQUENCY SYNTHESIZERSINTERMODULATION INTERFERENCE
SOURCE LOCATOR, COHERENT DETECTOR, DUAL-CONVERSION
SUPERHETERODYNE RECEIVER
Keyword Text
The design of an intermodulation interference source locator (IMISL) test set
that was developed for shipboard use in detecting and locating the sources of
intermodulation interference in the frequency range of 20-30 MHz is
described. The IMISL uses a dual-conversion superheterodyne receiver with a
coherent detector to achieve high instantaneous dynamic range with low
spurious signals. The fundamental principles of operation, specifications, and
basic RF design approach are presented. The discussion covers how the test
set was designed to locate shipboard sources of intermodulation (IM)
interference in the presence of high-power transmit signals in the frequency
range of 2 MHz-15 MHz. Figures are presented showing electrical and
mechanical design approaches, including a single-man-portable transit case






Model based processing of signals: a state space approachTitle Text
Rao, B. D., Arun, K. S.Author Text
IEEE Proceedings, Vol. 80, No. 2, pages 283-309; February 1992.  Authors
employed:  Department of Electrical & Computer Engineering, California
University, La Jolla, California.
Source Text
parameter estimation, signal processing, state-space
methods, state space approach, model-based methods,
nonlinear estimation problems, data  analysis,
superimposed sinusoids, noise-corrupted data, nonlinear
signal analysis  problems, direction finding, damped
sinusoid retrieval, robust parameterization, finite
precision errors, numerically robust tools, multi
processor implementations
Keyword Text
This paper is a tutorial on linear, state space, model-based methods for
certain nonlinear  estimation problems commonly encountered in signal and
data analysis. A prototypical  problem that is studied is that of estimating the
frequencies of multiple, superimposed  sinusoids from a short record of noise-
corrupted data. The approach expounded however,  is applicable to a vast
range of nonlinear signal analysis problems and applications in  direction
finding and damped sinusoid retrieval are dealt with in some detail. The
benefits that result from using a state space description of the signal are
highlighted in  this paper. It is shown that state space models provide an
elegant tool for exposing the  structure present in the problem. The approach
also allows for robust parameterization  of the model with respect to finite
precision errors. The robustness of the parameter set  is complemented by
the availability of numerically robust tools to estimate the  parameters. The
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Rao, B.D. and Arun, K.S.Author Text
IEEE Proceedings: Vol. 80, No. 2, pages 283-309, February 1992.  (ISSN
0018-9219)  Authors' Association:  California University, Department of Electr.
& Computer Engineering, La Jolla, CA.
Source Text
parameter estimation, signal processing, state-space
methods, state space approach, model-based methods,
nonlinear estimation problems, data analysis,
superimposed sinusoids, noise-corrupted data, nonlinear
signal analysis problems, direction finding, damped
sinusoid retrieval, robust parameterization, finite
precision errors, numerically robust tools,
multiprocessor implementations
Keyword Text
This paper is a tutorial on linear, state space, model-based methods for
certain nonlinear estimation problems commonly encountered in signal and
data analysis. A prototypical problem that is studied is that of estimating the
frequencies of multiple, superimposed sinusoids from a short record of noise-
corrupted data. The approach expounded however, is applicable to a vast
range of nonlinear signal analysis problems and applications in direction
finding and damped sinusoid retrieval are dealt with in some detail. The
benefits that result from using a state space description of the signal are
highlighted in this paper. It is shown that state space models provide an
elegant tool for exposing the structure present in the problem. The approach
also allows for robust parameterization of the model with respect to finite
precision errors. The robustness of the parameter set is complemented by the
availability of numerically robust tools to estimate the parameters. The






A Review of Various Techniques for Computerized Tomographic
Imaging of the Ionosphere
Title Text
Raymund, T. D.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Recently, several tomographic techniques for ionospheric electron density
imaging have been proposed.  Most of these techniques reconstruct a vertical
slice image of electron density using total electron content data.  The data
are measured between a low orbit beacon satellite and fixed receivers located
along the projected orbital path of the satellite.  By using such techniques, it
may be possible to inexpensively (relative to incoherent scatter techniques)
image ionospheric electron density in a vertical plane several times per day.
In this paper, the basic geometry of the problem is reviewed and the various
techniques discussed.  The satellite/receiver geometry used to measure the
total electron content data causes the data to be incomplete; that is, the
measured data do not contain enough information to completely specify the
ionospheric electron density distribution in the plane between the satellite and
the receivers.   Most of the proposed techniques include some method
designed to overcome this problem.  Applications of these techniques made
to simulated and real data and the results are compared and discussed.
(Abstract taken from author's summary, proceedings, English language, file






The New Portable Digisonde for Vertical and Oblique SoundingTitle Text
Reinisch, Bodo W., Haines, D. Mark and Kuklinski, Walter S.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
A small low cost digital ionosonde, the Digisonde Portable Sounder (DPS)
has been developed which uses 500µs, 10% duty factor, wide pulses for
vertical sounding and 8.5ms pulses for oblique sounding.   Intra pulse coding
and pulse compression techniques result in a 67µs resolution for both
waveforms.  A new autoscaling technique for oblique ionograms inverts the
oblique echo traces into midpoint electron density profiles that are modeled
as a sum  of quasi parabolic layers.  (Abstract taken from authors' summary,






Remote Sensing of Aerosol Extinction Using Single-Ended LidarsTitle Text
Richter, J. H., Hughes, H. G. and Paulson, M. R.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Aerosol extinction is one of the primary factors limiting the performance of
systems which rely on visible or infrared radiation in the atmosphere.  Lidar
(light detection and ranging) systems have been used to measure the
radiation back scattered to a receiver by aerosols in an attempt to determine
extinction.  However, the technique of inverting the power returned too a single-
ended lidar to obtain range-dependent extinction coefficients requires a
knowledge of the relationship between the volumetric back scatter and
extinction coefficients along the path.  If the atmosphere can be shown to be
horizontally homogeneous, the need for knowing the relationship between
back scatter and extinction can be eliminated by comparing the powers
received from each altitude along two or more different elevation angles, and
the extinction coefficient variation in the vertical direction can be readily
determined.  In this paper, a review is presented of past efforts to determine
atmospheric extinction from single-ended lidar measurements of back scatter,
and the assumptions made concerning the back scatter/extinction
relationships.  The degree to which the aerosols within the convectively mixed
atmosphere can be expected to be horizontally homogeneous is also
discussed.  The conclusions are that unless the extinction/back scatter
relationship is known, or that the atmosphere is horizontally homogeneous
over the propagation path, the accuracies of extinction coefficients determined
by a single-ended lidar cannot be assured.  (Abstract taken from authors'






Refractive Assessments from Satellite ObservationsTitle Text
Rosenthal, Jay and Helvey, RogerAuthor Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Capabilities of estimating ducting conditions for certain ocean regions (and
weather regimes) from meteorological satellite data are under development at
the Pacific Missile Test Center, in support of the Navy's Electromagnetic
Propagation Assessment and Tactical Environmental Support System (TESS)
program offices.  Visual imagery patterns are used to infer the occurrence,
height and intensity of ducts, while processed infrared (IR) and visual imagery
are used to infer the spatial distribution of duct heights.  Special cloud
signature techniques have been developed on a personal computer to help
correct for contamination of cloud-top temperatures due to sea and cloud
anomaly features which impact the IR-duct technique.  Synoptic, mesoscale
and geographic influences on  the propagation environment are considered as
part of the effort to develop a predictive capability.  (Abstract taken from






Radar Interferometric Techniques for Investigating Field-Aligned
Ionospheric Plasma Irregularities
Title Text
Sürücü, F. and Kudeki, E.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
One-dimensional interferometric radar systems with receiver baselines
directed in magnetic north-south and east-west directions have been used to
study the anisotropy and inhomogeneity characteristics of ionospheric
irregularities.  In equatorial electrojet aspect sensitivity measurements
conducted at Jicamarca, angular spectrum widths as small as 0.05º have
been resolved.  The cross-field structures and  dynamics of electrojet
irregularities have been investigated using an interferometric imaging
technique.  (Abstract taken from authors' summary, proceedings, English






Forecasting optical turbulence strength on the basis of macroscale
meteorology and aerosols - Models and validation
Title Text
SADOT, DANNY S. and KOPEIKA, N. S.Author Text
Optical Engineering, Vol. 31, pages 200-212, Feb.1992.  Research supported
by Ministry of Science and Technology of Israel.  (ISSN 0091-3286)  Authors'
Association:  Negev, University, Beersheba, Israel.
Source Text
AEROSOLS, ATMOSPHERIC OPTICS, ATMOSPHERIC TURBULENCE,
MODULATION TRANSFER FUNCTION, NUMERICAL WEATHER
FORECASTING
Keyword Text
Modeling techniques are presented which can be employed to describe
optical turbulence with macrometeorology by means of standard
meteorological parameters., The meteorological relations are described for the
refractive-index-structure parameter C(n)2, an the equations are given for the
angle-of-arrival and amplitude fluctuations., Three experiments at separate
wavelengths are reported for evaluating the parameter C(n)2 including: (1)
angle-of-arrival fluctuation measurements with an HeNe laser at 0.633 mcron;
(2) amplitude fluctuation measurements with a CO2 laser beam at 10.6
microns; and (3) analysis of the retroreflector effect, the saturation effect, and
wavelength dependence., The correlation between predicted and measured
parameters is shown to exced 90 percent, and the effects of aerosols are
noted., The techniques permit the practical or scientific derivation of C(n)2






Forecasting optical turbulence strength on the basis of macro scale
meteorology and  aerosols -  Models and validation
Title Text
Sadot, Danny S., Kopeika, N. S.Author Text
Optical Engineering, Vol. 31, pages 200-212, February 1992.  Research
Supported by Ministry of Science and Technology of Israel, 1992.  (ISSN
0091-3286) Authors employed:  Negev, University, Beersheba, Israel.
Source Text
aerosols, atmospheric optics, atmospheric turbulence,
modulation transfer function,  numerical weather
forecasting, atmospheric models, electro-optics,
meteorology, wave  scattering
Keyword Text
Modeling techniques are presented which can be employed to describe
optical turbulence  with macro meteorology by means of standard
meteorological parameters.  The  meteorological relations are described for
the refractive-index-structure parameter C(n)2,  and the equations are given for
the angle-of-arrival and amplitude fluctuations.  Three  experiments at
separate wavelengths are reported for evaluating the parameter C(n)2
including: (1) angle-of-arrival fluctuation measurements with an HeNe laser at
0.633  micron; (2) amplitude fluctuation measurements with a CO2 laser
beam at 10.6 microns;  and (3) analysis of the retro reflector effect, the
saturation effect, and wavelength  dependence.  The correlation between
predicted and measured parameters is shown to  exceed 90 percent, and the
effects of aerosols are noted.  The techniques permit the  practical or






Vehicle position estimates by multibeam antennas in multipath
environments
Title Text
Sakagami, S., Aoyama, S., Kuboi, K., Shirota, S., Akeyama, A.Author Text
IEEE Transactions on Vehicular Technology, Vol. 41, No.1, pages 63-8;
February 1992.  Authors employed:  Nippon Telegraph & Telephone
Corporation, Yokosuka, Japan.
Source Text
cellular radio, measurement errors, position
measurement, RMS position error, vehicle positions
estimation, angle-of-arrival  estimation, multibeam
antennas, multipath environments, time series data,
building  reflection
Keyword Text
Vehicle positions in multipath environments are estimated from the angle of
arrival of  waves received by multibeam antennas installed at two base
stations. The estimated root  mean square (RMS) position error is about 350
m. This can be reduced to about 200 m  by using two kinds of processes: the
averaging of time series data and the averaging of  two sets of data. The
position estimate error is caused by reflection from buildings near  the
vehicles, and a large error exceeding 500 m is caused by reflections from high
 buildings located some distance from the vehicle. Precise estimation of
vehicle position  in multipath environments by measuring angle-of-arrival is
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Source Text
measurement errors, position measurement, RMS position
error, cellular radio, vehicle positions estimation,
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Keyword Text
Vehicle positions in multipath environments are estimated from the angle of
arrival of waves received by multibeam antennas installed at two base
stations. The estimated root mean square (RMS) position error is about 350
m. This can be reduced to about 200 m by using two kinds of processes: the
averaging of time series data and the averaging of two sets of data. The
position estimate error is caused by reflection from buildings near the
vehicles, and a large error exceeding 500 m is caused by reflections from high
buildings located some distance from the vehicle. Precise estimation of
vehicle position in multipath environments by measuring angle-of-arrival is






The effect of antenna array geometry distortions on the effectiveness of
estimates of the  spatial power spectrum by means of the entropy
minimax method
Title Text
Savchenko, V. V., Bashulin, D. N.Author Text
Radiotekhnika.  Translation:  Telecommunications and Radio Engineering,
Part 2 (Radio Engineering), Vol. 47, No. 2, pages 116-19; February 1992.
Source Text
array signal processing, entropy, minimax techniques,
radio direction-finding,  sensitivity analysis,
spectral analysis, direction finding, antenna array
geometry distortions, spatial power spectrum,
sensitivity, observation entropy minimax method
Keyword Text
The sensitivity of the observation entropy minimax method to neglected
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Radiotekhnika, Vol. 47, No. 2, pages 116-19, February 1992.Source Text
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Keyword Text
The sensitivity of the observation entropy minimax method to neglected







Ionosphere and Troposphere Seen Through a Radio InterferometerTitle Text
Spoelstra, T. A. Th.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Expectations of the conditions in the propagation environment for the
electromagnetic spectrum are based on both knowledge of the long term
characteristics and the actual information of this environment.  These
expectations concern the regular behavior of the large scale structure as well
as any kind of irregularity reflected in relevant physical parameters.  Radio
interferometric measurements are highly sensitive to horizontal and vertical
gradients in the ionospheric electron distribution and in the tropospheric water-
vapor distribution.  Very long baseline interferometry (VLBI) is also sensitive
to integrated effects along the line of sight.  Provision of high quality
information about the characteristics of the propagation environment is,
therefore, inherent to this technique.  The way this technique is generally
used also enables the determination of these characteristics with a high time
resolution, which makes it useful for the study of irregularities in the medium.
The paper describes the possibilities and limitations of this technique for
ionospheric sensing and sensing of tropospheric refractivity.  It also compares
the merits of this technique with some other techniques used to derive the
same information.  Besides some typical examples, the paper describes the
requirements for data handling and processing techniques, while in addition,
the available "tools" are summarized.  (Abstract taken from author's






Mapping Electron Content and Electron Density in the Sub-Auroral
Ionosphere
Title Text
Walker, I. K., Pryse, S. E., Russell, C. D., Rice, D. L. and Kersley, L.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Applications involving radio waves propagating through the ionosphere are
subject to errors due to effects of the medium.  For several of these effects,
the electron content along the propagation path is a key parameter.  At high
latitudes, steep gradients in electron content resulting from electron density
variations in the vicinity of the ionospheric trough are of particular importance.
The present paper describes two methods of mapping electron content and
electron density in the sub-auroral ionosphere over northern Europe.  A
receiving system for the 150 MHZ and 400 MHZ transmissions from NNSS
satellites has been based at Lerwick in the Shetland Islands for several years.
 The experiment yields measurements of differential carrier phase from which
estimates can be made of the total electron content as a function of latitude
for each pass of the satellites monitored.  Calibration to obtain absolute
values is achieved using spot data from a co-located receiving system for
GPS satellites or by means of  ionosonde foF2 values and a slab thickness
model.  The constellation of 7 NNSS satellites in polar orbits gives good
temporal coverage of satellite passes so that contour plots can be drawn of
electron content behavior as a function of latitude and time.  Results are
presented illustrating behavior of the ionospheric trough.  Simultaneous
measurements of electron content made at several stations spaced in the
meridian can, in principle, be inverted using the techniques of computerized
tomography to reconstruct images of electron density as a function of latitude
and height.  The paper describes an experimental campaign carried out in the
UK in December 1990 during which simultaneous observations were made
using the NNSS satellites at four stations covering a latitudinal range of some
eight degrees.  The resulting measurements of electron content from some 30
satellite passes have been used in a reconstruction algorithm to map the
electron density on a two-dimensional grid.  The potential usefulness of
tomographic techniques in ionospheric sensing is discussed in the light of the
results obtained.  (Abstract taken from authors' summary, proceedings,






Far-Infrared Characterization of Horizontal Path Image DegradationTitle Text
Watkins, Wendell R.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Modelers beware! There are important issues that must be considered in
modeling of infrared systems that are not being appropriately extrapolated for
applications of today's more complex and sophisticated sensors to ever
increasing ranges.  What is measured vertically may not be directly
applicable to horizontal paths.  The degradation of the atmosphere for far-
infrared imaging systems is not merely an absorption coefficient derived from
LOWTRAN calculations, nor can the spatial degradation due to propagation
be considered as an atmospheric modulation transfer function (AMTR) of
unity, especially for hot desert regions of current interest.  The same is true
for the nonuniformity of aerosol obscurants whose spatial degradation is not
fully characterized by a single extinction coefficient but rather requires a
complex point spread function or AMTF.  Recent measurements by the
Mobile Imaging Spectroscopy Laboratory (MISL) have shed new light on the
real degradation produced by atmospheric propagation on far-infrared imaging
systems.  By the hot and cold bars and the unique measurement technique
of closeup and distant simultaneously collected matched imagery of a large
area blackbody target board, the AMTF has been shown to be definitely
nonzero for both atmospheric horizontal path turbulence and aerosol clouds.
In addition observations of the target board without the bar pattern and uniform
backgrounds have been used to compare the MISL measured contrast
transmission with LOWTRAN calculations.  (Abstract taken from author's






Compact Laser Doppler AnemometerTitle Text
Werner, Ch., Klier, M., Herrmann, H., Biselli, E. and Häring, R.Author Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Wind profiles in the atmospheric boundary layer are a very important
parameter also to study atmospheric exchange processes.  A small laser
Doppler anemometer was designed, constructed and tested.  The system
consists of the laser Doppler anemometer mounted on a pedestal and
controlled by a personal computer.  A sine wave fitting computer program is
used to get the wind velocities and wind direction for the levels selected.  This
sophisticated program can distinguish between cloud and aerosol signals and
uses also the azimuthal angle-velocity for extracting the direction of the wind.
(Abstract taken from authors' summary, proceedings, English






Adaptive Communications Polarimetry: Sensing of Propagation Path
Changes and Adaptation to Optimal Performance in Cellular
Communications
Title Text
Yamaguchi, Yoshio, Eom, Hyo Joon and Boerner, Wolfgang-MartinAuthor Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
Commonly in radio communications fixed antenna polarization states are in
use also for dual orthogonal polarization channel frequency-reuse operations.
The most commonly used antenna polarizations are fixed "linear
horizontal/vertical" or "circular left/right-handed" polarization states.  However,
the communications signal will, in general, suffer from polarization state
transformation and depolarization effects caused by scattering, refraction,
diffraction, etc., in a complex propagation medium.  The polarization state
degradation includes all obstructing objects affecting the propagation space,
i.e., topology, man-induced structures, vegetation and atmospheric scatter,
e.g., fog, rain, hail, etc.  In addition, in a multi-path propagation environment
such as in cellular communications, time-delayed multiple vector waves of
different polarization states simultaneously arrive at the receiver, completely
changing the polarization state of the initially transmitted wave.  Therefore, the
common use of (any) fixed antenna polarizations is certainly far from optimal.
Thus, the aim of this paper is to develop an agile polarization state adaptive
communications systems approach.  This is achieved by designing the
received antenna system with completely free, arbitrarily adaptive polarization
state, providing the following advantages:  (1) Maintain matched polarization
state conditions resulting in increased steady systems performance; (2)
reject undesired signals by adaptively switching receiver antenna state to a
polarization state orthogonal to that of the undesired signal;  (3) apply
polarimetric matched signal filter techniques with space filtering by use of
adaptive polarization array antennas, so that the desired signal can be
selected within the "main beam."  In view of the rapid advances currently
being made in miniature compact electro-optical signal processing device
technology, the relatively large and complex adaptive antenna polarization
state control and polarimetric matched signal filter systems will soon become
miniaturized and realized, elevating "radar polarimetry" to an indispensable
tool also in cellular communications technology.  (Abstract taken from
Abstract Text
authors' summary, proceedings, English language/United States, Japan, and





Inverting Radiometric Measurements with a Neural NetworkTitle Text
Yee, Young P., Balding, Jeff M. and Watkins, WendellAuthor Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
A neural network scheme for retrieving remotely sensed vertical temperature
profiles has been applied to observed ground-based radiometer
measurements.  The neural network used microwave radiance measurements
and surface measurements of temperature and pressure as inputs.   Because
the microwave radiometer is capable of measuring four oxygen channels at
five different elevation angles (9 degrees, 15 degrees, 25 degrees, 40 degrees,
and 90 degrees), twenty microwave measurements are potentially available.
Because these measurements have considerable redundance, we
experimented with a neural network, accepting as inputs microwave
measurements taken at 53.88 GHz, 40 degrees; 57.45 GHz, 40 degrees; and
57.45 GHz, 90 degrees.  The primary test site was located at White Sands
Missile Range, New Mexico, USA.  Results are compared with
measurements made simultaneously with balloon borne radiosonde
instruments and with radiometric temperature retrievals made using more
conventional retrieval algorithms.  The neural network was trained by using a
Widrow-Hoff delta rule procedure.  Functions of date to include season
dependence in the retrieval process and functions of time to include diurnal
effects were used as inputs to the neural network.  (Abstract taken from






Sensing the Ionospheric Reflection Channel with a SounderTitle Text
Yeh, K. C. and Soicher, HaimAuthor Text
Advisory Group for Aerospace Research & Development (AGARD), AGARD
Conference Proceedings 502, Remote Sensing of the Propagation
Environment, papers presented at the Electromagnetic Wave Propagation
Panel Symposium, Cesme, Turkey, AGARD-CP-502, AD-A247-934, 30
September - 4 October 1991, proceedings published February 1992.
Source Text
Keyword Text
The ionospheric reflection channel is known to be dispersive, random and
time varying.  The dispersion comes about because the ionized medium itself
is dispersive as well as the fact that the radio waves at various frequencies
within a frequency band follow different ray paths in the reflection process in
order for all frequencies within the band of the signal to converge on the fixed
receiver.  Several decades of sounding and experimentation have cumulated a
wealth of evidence to show that the ionosphere usually contains a spectrum
of irregularities extending in scale from centimeters to hundreds of kilometers.
 A convenient way to describe such a plethora of irregularities is to use the
stochastic notion, which makes the reflection channel random.  The time
dependent forcing and the ionospheric winds carrying imbedded irregularities
with them render the channel time dependent.  All these effects combined
make the ionospheric reflection channel dispersive, random and time varying.
A  sounder has been designed and constructed to probe the ionosphere for
such channel properties.  The sounder must be capable of probing the
ionosphere for wideband response.  The implemented sounder consists of a
transmitter located in Platteville, Colorado and a receiver located in Urbana,
Illinois separated by a ground  distance of 1401 km.  The transmitter and
receiver are both PC controlled to sound the ionosphere at 6 frequencies
selectable by the experimenter in the range 5 to 15 MHZ.  The sounder can
be commanded by a central PC in the laboratory to work in either the ranging
mode or the probing mode.   In the ranging mode, the time delay is measured
while in the probing mode, the quadrature components (or amplitude and
phase) are measured.  In this paper, we report some experimental results
obtained by using this sounder.  Specifically some properties  of the time
dependent transfer function of the channel are described.  (Abstract taken






Localization by narrow-band autoregressive sources by passive sensor
arrays.
Title Text
Ziskind, Ilan and Bar-Ness, YeheskelAuthor Text
Transactions on Signal Processing, Vol. 40, No. 2, pages 484-487, February
1992.
Source Text
ANTENNAS, DIRECTIVE ARRAYS, DIRECTION FINDING SYSTEMS,
MATHEMATICAL TECHNIQUES, ALGORITHMS, SIGNAL
PROCESSING_Spectrum AnalysisLOCALIZATION,
AUTOREGRESSIVE SIGNALS, SENSOR ARRAYS, COMPUTER
ALGORITHMS
Keyword Text
The authors present a method for estimating the location of narrowband
autoregressive (AR) sources with unknown spectral characteristics. Unique
localization of multiple sources by antenna arrays requires that the number of
sensors be greater than the number of sources. When additional information
is given this is no longer true. The authors assume that the signals structure
is of the AR type. They present a localization procedure which consists of two
stages: in the first one the coefficients of the AR signals are estimated, and in
the second the directions of arrival are estimated. Simulation results
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Source Text
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Keyword Text
The authors present a method for estimating the location of narrowband
autoregressive  (AR) sources with unknown spectral characteristics.  Unique
localization of multiple  sources by antenna arrays requires that the number of
sensors be greater than the number  of sources.  When additional information
is given this is no longer true.  The authors  assume that the signals structure
is of the AR type.  They present a localization  procedure which consists of
two stages: in the first one the coefficients of the AR signals  are estimated,
and in the second the directions of arrival are estimated.  Simulation  results







Multi-monitor station 'on the fly' ambiguity resolution: the impacts of
satellite geometry and monitor station geometry
Title Text
Abidin, H.Z.Author Text
Conference:  IEEE PLANS '92:  Position Location and Navigation
Symposium, 500 Year After Columbus, Monterey, CA, March 23-27, 1992.
Conference Record published by IEEE. New York, NY, (Cat No. 92CH3085-
8), pages 412-18, 1992.  (ISBN 0 7803 0468 3)  Author's Association:  Dept.
of Surveying Eng., New Brunswick Univ., Fredericton, NB, Canada.
Source Text
radio direction-finding, radionavigationmultimonitor
station, satellite geometry, monitor station geometry,
carrier phase cycle ambiguity, real-time differential
GPS, Global Positioning System, kinematic positioning,
on the fly ambiguity resolution, observation noises
Keyword Text
It is noted that resolving the carrier phase cycle ambiguity on the fly is the
key to precise (centimeter-level accuracy) real-time differential GPS (Global
Positioning System) kinematic positioning. The resolution requires on the fly
isolation of the correct ambiguity from the geometric range and the errors and
biases in the observations, and therefore it is not an easy task to accomplish.
The performance of the ambiguity resolution, however, can be improved by
using more than one monitor station along with a reliable on the fly ambiguity
resolution technique. The advantages of multimonitor station on the fly
ambiguity resolution are described. The impacts of satellite geometry and
monitor station geometry on the ambiguity resolution are analyzed, and some
results are presented to highlight the important issues. The effects of the
geometry of satellites and monitor stations on the on the fly ambiguity
resolution were investigated by considering only the observation noises,
assuming that all the biases in the observations have been eliminated by






Valve self-excited oscillator of nanosecond radio pulses.Title Text
Artemenko, S. N., Kaminskij, V. L., Yushkov, Yu. G.Author Text
Pribory i Tekhnika Eksperimenta, No. 2, page 273, March - April 1992.Source Text
electromagnetic pulse, applications, pulse generators,
modification, radio equipment,  reliability,
electromagnetic field effects, research, oscillators,
manufacture, self-excited oscillators
Keyword Text
Device designed for generating powerful SHF-pulses of nanosecond duration
was  described. The device could be used in superwide band radiolocation, in
accelerating  techniques, in case of performing studies in plasma physics and
other branches of science  and technique where sources of powerful coherent
electromagnetic radiation were needed.  The self-excited oscillator was shown
to operate in frequency-periodic regime with pulse  recurrence rate from
solitary up to 1 kHz; the oscillator was designed for fixed operating  frequency
within the range of 300-3000 MHZ with fixed level of pulsed power from







Lessons learned during testing of the Enhanced Position Location
Reporting System (EPLRS)
Title Text
BROWN, MARK E. and RESKA, RAYMOND S.Author Text
IEEE PLANS '92 - Position Location and Navigation Symposium, Monterey,
CA, Mar. 24-27, 1992.  Institute of Electrical and Electronics Engineers, Inc.,
New York; Record (A93-10976 01-04), pages 147-151,1992.  Authors'
Association: Hughes Aircraft Co., Los Angeles, CA; Mitre Corp., Bedford,
MA.
Source Text
POSITION (LOCATION), SPREAD SPECTRUM TRANSMISSION, TIME
DIVISION MULTIPLE ACCESS, ULTRAHIGH FREQUENCIES, VERY
HIGH FREQUENCY RADIO EQUIPMENT
Keyword Text
EPLRS is a network of ultrahigh frequency radios managed by a control
station., The small, lightweight radio sets can be carried on a soldier's back,
mounted on a combat vehicle, or installed in aircraft., The control station
providing network management nctions is housed in a standard military S-280
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Title Text
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York.  Authors employed:  Hughes Aircraft Company, Los Angeles, California;
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Source Text
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Keyword Text
EPLRS is a network of ultrahigh frequency radios managed by a control
station. The  small, lightweight radio sets can be carried on a soldier's back,
mounted on a combat  vehicle, or installed in aircraft. The control station
providing network management  functions is housed in a standard military S-







Instantaneous GPS attitude determinationTitle Text
Brown, Ronald A.Author Text
IEEE PLANS '92-Position Location and Navigation Symposium, Monterey,
CA, March 24-27, 1992.  Record (A93-10976 01-04), pages 113-120, 1992.
Institute of Electrical and Electronics Engineers, Incorporated, New York.
Author employed:  Texas Instruments, Inc., Plano, Texas.
Source Text
attitude control, Doppler navigation, global
positioning system, phase error, position  errors,
signal reception, algorithms, antenna arrays, direction
finding, noise  measurement, satellite antennas,
satellite orbits
Keyword Text
The author describes a procedure for instantaneous GPS (Global Positioning
System)  attitude determination, i.e., a solution for the GPS integrated carrier
Doppler wavelength  ambiguities using only measurements at a single epoch.
Most previous techniques for  solving the phase ambiguity problem have
required some form of time history processing  relying on GPS satellite and/or
user motion to provide enough geometry change to  eliminate false solutions.
The algorithm described assumes three nonlinear antennas and  integrated
carrier Doppler measurements from four or more satellites.  Double-difference
processing provides at least three independent observables for the two
antenna separation  vectors to compute the three attitude Euler angles.  The
results obtained also suggest that  arbitrarily large separations can be
resolved since unambiguous carrier-smoothed  pseudo range measurements
could provide a coarse measurement with an accuracy falling  within the
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Source Text
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Keyword Text
The author describes a procedure for instantaneous GPS (Global Positioning
System) attitude determination, i.e., a solution for the GPS integrated carrier
Doppler wavelength ambiguities using only measurements at a single epoch.,
Most previous techniques or solving the phase ambiguity problem have
required some form of time history processing relying on GPS satellite and/or
user motion to provide enough geometry change to eliminate false solutions.,
The algorithm described assumes three nonlinear antennasand integrated
carrier Doppler measurements from four or more satellites., Double-difference
processing provides at least three independent observables for the two
antenna separation vectors to compute the three attitude Euler angles., The
results obtainealso suggest that arbitrarily large separations can be resolved
since unambiguous carrier-smoothed pseudorange measurements could
provide a coarse measurement with an accuracy falling within the resolution






Equations of Kalman filtering for pseudo triangulation location systemsTitle Text
Bulychev, Iu. G., Burlai, I. V., Motorkin, V. A.Author Text
Radiotekhnika, No. 3, pages 10-13,  March 1992.  In Russian. (ISSN 0033-
8486)
Source Text
Kalman filters, moving target indicators, radar data,
optimal control, random errors,  triangulation
Keyword Text
A novel method for the location of a target using angle-measuring data from a
moving  direction-finder is developed. The approach is called the pseudo
triangulation method  because it is similar to the existing triangulation
estimation method. General equations  of Kalman filtering of the trajectory
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Radiotekhnika, No. 3, pages 10-13, March 1992. (ISSN 0033-8486)Source Text
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moving direction-finder is developed., The approach is called the
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A new criterion for adaptive beamsummingTitle Text
DeLap, R. and Hero, A.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.4, pages 461-
4, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Michigan Univ., Ann
Arbor, MI
Source Text
antenna phased arrays, antenna radiation patterns,
array signal processingmean signal amplitude, RMS
signal amplitude, simulation, adaptive beamsumming,
squared-mean array-gain, mean-squared array-gain,
adaptive weights, convergence properties, multiple
signal resolution, signal angle-of-arrival estimator
variance
Keyword Text
A new criterion for adaptive beamsumming is introduced which explicitly
accounts for mean and RMS signal amplitudes yet is relatively simple to
implement. The adaptation criterion is expressed as a convex combination of
squared-mean array-gain and mean-squared array-gain at the output of the
beamsummer. Theoretical and practical motivation for the criterion is given.
Simulations are provided which indicate that, relative to the classical
beamsummer, the new method gives adaptive weights which have better
convergence properties, allow better multiple signal resolution, and produce






Coherent wideband array processingTitle Text
Doron, E., Doron, M.A.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.2, pages 497-
500, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Dept. of Nucl.
Phys., Weizmann Inst. of Sci., Rehovot, Israel
Source Text
array signal processing, interpolation, matrix
algebracoherent wideband array processing, coherent
wideband direction finding, coplanar far field sources,
two-dimensional array, geometry, array manifold
interpolation, spatial interpolation, array output,
coherent averaging, narrowband covariance matrices,
uniform circular array, circular manifold
interpolation, FFT algorithm
Keyword Text
The authors present a method for coherent wideband direction finding of
coplanar far field sources impinging on a two-dimensional array with a known
arbitrary geometry. Termed the array manifold interpolation (AMI) method, it is
practical, computationally efficient and robust. It is based on spatial
interpolation of the array output, followed by coherent averaging of the
narrowband covariance matrices. For the special case of a uniform circular
array, the authors present a fast implementation of the AMI method, termed







Bearing estimation in a colored noise background using the method of
multiple windows
Title Text
Drosopoulos, A. and Haykin, S.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.5, pages 385-
8, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Commun. Res. Lab.,
McMaster Univ., Hamilton, Ont., Canada
Source Text
array signal processing, parameter estimation, radar
theory, random noise, trackingbearing estimation, angle-
of-arrival estimation, multiple window method, tracking
radar, colored noise background, low grazing angles,
diffuse multipath, specular multipath, wavenumber
spectrum, line components, 32-element sampled aperture
antenna system, X-band, lake surface, 8.05 to 12.34 GHz
Keyword Text
D.J. Thomson's method of multiple-windows (see Proc. IEEE, vol.70, p.1055-
96, 1982) is applied to the problem of bearing (angle-of-arrival) estimation, at
low grazing angles, in the combined presence of specular and diffuse
multipath. The specular multipath component is coherently related to the
direct signal component, both within a beamwidth of each other. They are
modeled as line components in the wavenumber spectrum. The diffuse
multipath component provides a colored noise background that is correlated
to some extent with the line components. The estimator is tested with
experimental data, collected by means of a 32-element sampled aperture
antenna system operating at X-band over a lake surface. Additional
improvement is observed when multiple frequencies and prior information is










Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.4, pages 445-
8, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Dept. of Electr. &
Comput. Sci., California Univ., Davis, CA
Source Text
array signal processing, matrix algebra, maximum
likelihood estimation, radio direction-finding,
sensitivity analysismaximum likelihood algorithm, gain
error, gain perturbations, DOA, array response, phase
perturbations, direction finding algorithms, MUSIC,
phase errors, covariance matrix, received data, data
collection interval
Keyword Text
In recent work the author (1990) studied the sensitivity of two direction finding
algorithms (MUSIC and maximum likelihood) to gain and phase errors. Here,
he generalizes the analysis to any consistent estimator based on the
covariance matrix of the received data. The analysis is deterministic in the
sense that the gain/phase perturbations are assumed to be fixed during the
data collection interval; also, the exact covariance matrix of the received data






Performance analysis of wideband direction finding using interpolated
arrays
Title Text
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Source Text
antenna arrays, array signal processing, interpolation,
matrix algebra, radio direction-findingperformance
analysis, DOA estimation errors, linear arrays, closed
form expressions, coherent processing, wideband
direction finding, interpolated arrays, direction
finding algorithm, multiple wideband signals, virtual
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Keyword Text
A new direction finding algorithm is derived for multiple wideband signals
received by an arbitrary array, and its performance is analyzed. Using an
interpolation technique, a set of virtual arrays is generated, each for a direct
frequency band, having the same array manifold. The covariance matrices of
these arrays are added up to produce a composite covariance matrix.
Direction of arrival estimates are obtained by eigendecomposition of this
composite covariance matrix using the narrowband MUSIC algorithm or its
variants. By choosing the virtual arrays to be linear and equally spaced, one
can apply the root-MUSIC algorithm to this problem. Closed-form expressions
for the asymptotic covariance matrix of the direction of arrival (DOA)






Angular direction finding error spectra for a source moving over an
uneven surface at low elevation angles
Title Text
GORBACH, N. V. and MIKHAILOVSKII, A. I.Author Text
Radiofizika, Vol. 35, No. 3-4, pages 264-274, Mar.-Apr. 1992.  (ISSN 0021-
3462)   Authors' Association:  ANU, Radioastronomicheskii Inst., Kharkov,
Ukraine
Source Text
EARTH SURFACE, ELECTROMAGNETIC SCATTERING, ERROR
ANALYSIS, RADIO TRANSMISSION, SIGNAL REFLECTION,
SURFACE ROUGHNESS
Keyword Text
The interference due to the reflection of radio waves from a statistically uneven
interface is investigated., The Kirchhoff method is used to obtain formulas for
correlation functions and direction-finding fluctuation error covariances and
spectra., For t case of direction finding at low elevation angles, asymptotic
expressions are obtained for the applicability region., The shadowing effect is







Angular direction finding error spectra for a source moving over an
uneven surface at  low elevation angles
Title Text
Gorbach, N. V., Mikhailovskii, A. I.Author Text
Radiofizika, Vol. 35, No. 3-4, pages 264-274, March - April 1992.  (ISSN 0021-
3462)  Authors employed:  Anu, radioastronomicheskii inst., Kharkov, Ukraine.
Source Text
earth surface, electromagnetic scattering, error
analysis, radio transmission, signal  reflection,
surface roughness, electric dipoles, signal transmission
Keyword Text
The interference due to the reflection of radio waves from a statistically uneven
interface  is investigated.  The Kirchhoff method is used to obtain formulas for
correlation  functions and direction-finding fluctuation error covariances and
spectra.  For the case  of direction finding at low elevation angles, asymptotic
expressions are obtained for the  applicability region.  The shadowing effect is







Bearing fluctuational spectra of a low-altitude source moving over rough
surface
Title Text
Gorbach, N. V., Mikhajlovskij, A. I.Author Text
Radiofizika, Vol. 35, No. 3-4, pages 264-274, March - April 1992. Authors
employed:   Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction finding systems, signal interference,
spurious signal noise, spectrum analysis,
electromagnetic wave reflection, correlation methods,
error analysis,  electromagnetic wave scattering,
mathematical models, directional patterns (antenna)
Keyword Text
The moving point - source bearing noise due to electromagnetic field
scattering by a  statistically rough surface is considered.  Bearing
fluctuational error covariances and  spectra are derived by the Kirchhoff
method.  Using rough surface representation in the  form of a three-
dimensional function permits to carry out the analysis of experimental  and
theoretical spectra of bearing error fluctuations.  The low-altitude source
bearing  asymptotic expressions with correspondent application region
inequalities have been  obtained.  Ray shadowing by surface roughness is
also accounted for.  Quite a good  agreement of theoretical and experimental






Performance Analysis of the SuperCART Antenna ArrayTitle Text
Hatke, G. F.Author Text
MIT Lincoln Laboratory Project Report AST-22, 23 March 1992.Source Text
Keyword Text






March - AprilMonth Text
Propagation of the electromagnetic signal from lightning over a non-
planar  inhomogeneous Earth
Title Text
Janhunen, P.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol.54, No. 3-4, pages 251-
64; March - April 1992.  Author employed:  Department of Geophysics,
Finnish Meteorological Institute, Helsinki, Finland.
Source Text
atmospheric electromagnetic wave propagation,
atmospheric techniques, atmospherics,  lightning,
radiowave propagation, atmosphere, atmospherics,
nonplanar inhomogeneous Earth  surface, location,
direction finding, electromagnetic signal, lightning,
direction errors
Keyword Text
A method for calculating the direction errors in lightning location systems is
developed.  The method is restricted to smooth Earth profiles and the
conductivity of the Earth must  be high. The latter condition is usually well
satisfied. Otherwise. the Earth profile and  the spatial horizontal
dependencies of the electromagnetic parameters are arbitrary. Some
numerical results are also presented. It is found that the direction errors
caused by local  irregularities such as ridges, hills and conductivity anomalies










Journal of Atmospheric and Terrestrial Physics, Vol. 54, No.3-4, pages 251-
64, March 1992.  Author's Association:  Department of Geophysics, Finnish
Meteorological Inst., Helsinki, Finland.
Source Text
atmospheric electromagnetic wave propagation,
atmospheric techniques, atmospherics, lightning,
radiowave propagation, atmosphere, nonplanar
inhomogeneous Earth surface, location, direction
finding, electromagnetic signal, lightning, direction
errors
Keyword Text
A method for calculating the direction errors in lightning location systems is
developed. The method is restricted to smooth Earth profiles and the
conductivity of the Earth must be high. The latter condition is usually well
satisfied. Otherwise. the Earth profile and the spatial horizontal dependences
of the electromagnetic parameters are arbitrary. Some numerical results are
also presented. It is found that the direction errors caused by local
irregularities such as ridges, hills and conductivity anomalies are small, less






The influence of extended sources on the theoretical performance of the
MUSIC and ESPRIT methods: narrow-band sources
Title Text
Jantti, T.-P.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.2, pages 429-
32, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Hollming Ltd.
Electronics, Rauma, Finland.
Source Text
array signal processinghigh resolution methods, array
signal processing, multibeam echo sounder, narrowband
sources, extended sources, angle-of-arrival estimation
methods, point sources, MUSIC, ESPRIT
Keyword Text
The analysis of several so-called high-resolution angle-of-arrival estimation
methods is based on the assumption that the sources are point sources.
Point sources are mathematical abstractions, which are never encountered in
applications, strictly speaking. The influence of extended sources on the






A beamformer based upon the random coefficient modelTitle Text
Jost, B. and Williams, D.B.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.5, pages 261-
4, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Georgia Inst. of
Technol., Atlanta, GA
Source Text
array signal processing, filtering and prediction
theory, Kalman filters, radio direction-
findingautoregressive model, beamformer, random
coefficient model, array processing, direction finding,
additive noise, signal correlations, binary hypothesis
test, Kalman filter, constant coefficient linear
predictive beamformer
Keyword Text
Applying the random coefficient model to array processing, specifically in the
design of a beamformer for direction finding, is described. This model is
similar to the autoregressive (AR) model, except the coefficients are allowed
to change with time instead of remaining constant, thus allowing the
beamformer to better model any additive noise or signal correlations in the
observations. Through the use of a binary hypothesis test, it is shown that
random coefficient models better fit typical array data than do AR models. A
Kalman filter is presented that has the array observations as inputs and the
parameters of the random coefficient model as outputs. A beamformer based
on the random coefficient model is derived that is similar to the constant
coefficient linear predictive beamformer. The two beamformers are compared







An adaptive algorithm for separating and tracking multiple directional
sources in linear  arrays.
Title Text
Ko, C. C., Chin, Francois, Foo, S. S.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 40, No. 3, pages 261-
267, March 1992.
Source Text
signal filtering and prediction, antennas, arrays,
mathematical techniques, least squares approximations,
convergence of numerical methods, direction  finding
systems, multiple directional sources tracking, linear
arrays, beamformer-based adaptive arrays,  LMS algorithm
Keyword Text
An algorithm for spatially filtering out, enhancing, and tracking individual
directional  sources in an adaptive array is proposed and investigated.  In this
algorithm, the sources  are separated by using an adaptive beamformer
whose outputs are processed by using the  LMS algorithm to track distinct
sources individually.  From the LMS weights used, the  source locations can
be estimated.  Whenever significant changes in these are detected,  the
beamformer is updated so that its outputs will be due to different sources in
the  steady state.  With this algorithm, the problems of look-direction errors in
look-direction  constrained arrays and of large signal power in power inversion
arrays are eliminated,  and the enhancement of multiple moving sources
becomes a natural process.  Furthermore, because the sources are
individually tracked and the beamformer is only  updated occasionally, the
algorithm possesses fast tracking behavior, and its  implementation
complexity is comparable to that of beamformer-based adaptive arrays  using






An adaptive algorithm for separating and tracking multiple directional
sources in linear arrays.
Title Text
Ko, C. C., Chin, Francois, Foo, S. S.Author Text
Transactions on Antennas and Propagation, Vol. 40, No.3, pages 261-267,
March 1992.
Source Text
SIGNAL FILTERING AND PREDICTION, ANTENNAS ARRAYS,
MATHEMATICAL TECHNIQUES, LEAST SQUARES APPROXIMATIONS,
CONVERGENCE OF NUMERICAL METHODS, DIRECTION FINDING
SYSTEMSMULTIPLE DIRECTIONAL SOURCES TRACKING, LINEAR
ARRAYS, BEAMFORMER-BASED ADAPTIVE ARRAYS, LMS ALGORITHM
Keyword Text
An algorithm for spatially filtering out, enhancing, and tracking individual
directional sources in an adaptive array is proposed and investigated. In this
algorithm, the sources are separated by using an adaptive beamformer whose
outputs are processed by using the LMS algorithm to track distinct sources
individually. From the LMS weights used, the source locations can be
estimated. Whenever significant changes in these are detected, the
beamformer is updated so that its outputs will be due to different sources in
the steady state. With this algorithm, the problems of look-direction errors in
look-direction constrained arrays and of large signal power in power inversion
arrays are eliminated, and the enhancement of multiple moving sources
becomes a natural process. Furthermore, because the sources are
individually tracked and the beamformer is only updated occasionally, the
algorithm possesses fast tracking behavior, and its implementation
complexity is comparable to that of beamformer-based adaptive arrays using






Performance analysis for angle and polarization estimation using
ESPRIT
Title Text
Li, J. and Compton, R.T., Jr.Author Text
Conference:  ICASSP '92:  IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, Vol.5, pages 417-20, 1992.  (ISBN 0 7803
0532 9)  Authors' Association:  Dept. of Electr. Eng., Kentucky Univ.,
Lexington, KY
Source Text
array signal processing, electromagnetic wave
polarisation, parameter estimation, statistical
analysisangle-of-arrival estimation, array processing,
DOA estimation, polarization estimation, statistical
performance, ESPRIT, plane waves, uniform linear array,
crossed dipoles, Monte-Carlo simulation
Keyword Text
The statistical performance of using ESPRIT to estimate both the arrival
directions and the polarizations of incoming plane waves with a uniform linear
array of crossed dipoles is studied. Compact formulae for the mean-squared
errors of both direction and polarization estimates are provided for both the
case of large data samples and the case of high signal-to-noise ratio.






March - AprilMonth Text
Angle-of-arrival oscillations in the mesosphere as seen by medium
frequency (MF) radar
Title Text
Meek, C. E. and Manson, A. H.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 54, No. 3-4, pages 277-
93; March - April 1992.  Authors' Association:  Institute of Space &
Atmospheric Studies, Saskatchewan University, Saskatchewan, Canada.
Source Text
atmospheric movements, mesosphere, angle of arrival
oscillation, middle atmosphere, MF radar, mesosphere,
medium  frequency, horizontal wind, antenna-pair phase
difference, Doppler, perturbations,  specular
reflecting layers, breaking gravity wave
Keyword Text
The Saskatoon MF radar operates continuously in the spaced antenna mode
with 5 min  resolution, primarily for horizontal wind analysis at mesospheric
heights. Mean Doppler  frequency and antenna-pair phase difference are
available as byproducts. Clear  oscillations are sometimes seen in the latter.
Spectral analysis shows that these also occur  in the Doppler and extend
over a range of heights. The two cases shown are almost  certainly
perturbations in specular reflecting layers moving with horizontal velocity
close  to that of the wind. Downward phase propagation is apparent, and
when the oscillations  are present, the wind appears to be decelerating. The







Angle-of-arrival oscillations in the mesosphere as seen by medium
frequency (MF) radar
Title Text
Meek, C.E. and Manson, A.H.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 54, No.3-4, pages 277-
93, March 1992.  Authors' Association:  Institute of Space & Atmospheric
Studies, Saskatchewan University, Sask., Canada.
Source Text
atmospheric movements, mesosphereangle of arrival
oscillation, middle atmosphere, MF radar, mesosphere,
medium frequency, horizontal wind, antenna-pair phase
difference, Doppler, perturbations, specular reflecting
layers, breaking gravity wave
Keyword Text
The Saskatoon MF radar operates continuously in the spaced antenna mode
with 5 min resolution, primarily for horizontal wind analysis at mesospheric
heights. Mean Doppler frequency and antenna-pair phase difference are
available as byproducts. Clear oscillations are sometimes seen in the latter.
Spectral analysis shows that these also occur in the Doppler and extend over
a range of heights. The two cases shown are almost certainly perturbations in
specular reflecting layers moving with horizontal velocity close to that of the
wind. Downward phase propagation is apparent, and when the oscillations are
present, the wind appears to be decelerating. The tentative explanation of a






Direction finding algorithms using fourth order statistics: asymptotic
performance analysis
Title Text
Moulines, E. and Cardoso, J.-F.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.2, pages 437-
40, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Telecom Paris,
France
Source Text
array signal processing, matrix algebra, statistical
analysishigh resolution direction finding, fourth order
cumulant matrices, DOA estimation, array processing,
fourth order statistics, asymptotic performance
analysis, higher-order cumulants, array data, diagonal
cumulant slice, contracted quadricovariance, direction
of arrival, subspace techniques, closed form
Keyword Text
High-resolution direction finding algorithms using higher-order cumulants of
the array data is addressed. Two fourth-order cumulant-based matrices are
considered: the diagonal cumulant slice and the contracted quadricovariance.
They are evaluated in the context of direction of arrival (DOA) estimation using
subspace techniques. To this purpose, an original methodology is introduced
to derive the closed form of asymptotical performance. This analysis is
applied to the cumulant-based DOA estimation problem, establishing on a
rational basis the domain of applicability of HOS in DOA estimation, which is
larger than usually believed. It is also shown that the contracted
quadricovariance outperforms the diagonal slice in all respects. Some






Transient signal detection in unknown colored noise fieldsTitle Text
Nagesha, V., Kay, S., Salisbury, J.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.5, pages 365-
8, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Dept. of Electr. Eng.,
Rhode Island Univ., Kingston, RI
Source Text
array signal processing, noise, signal detection,
transientscolored noise fields, generalized likelihood
ratio test, line array, one-sided exponential, arrival
angle, arrival time
Keyword Text
A generalized likelihood ratio test is described to detect a single transient
signal in an unknown colored noise field using a line array. The transient
signal is a one-sided exponential with known mode but unknown arrival angle
and arrival time. Vast improvements over a conventional energy-based







Equations of the Kalman filtering for pseudo triangular location systemsTitle Text
no authorAuthor Text
Radiotekhnika, No. 3, pages 10-13, March 1992.Source Text
radio direction finding systems, mobile radio systems,
radio receivers, electromagnetic  waves, Kalman
filtering, error analysis, optimization, radar, radio
navigation,  information theory
Keyword Text
Pseudo triangular method of object location by movable direction finder
angular data is  considered. General equations of the Kalman filtering
trajectories parameters for  pseudo triangular localization systems are
obtained. The problem of synthesis of optimal  control of direction finder
motion aims at practical realization of the algorithm for  finding X vector
determining the position of the direction finder in the Cartesian  coordinates.
This problem is actually reduced to formation of direction finder control,  which
is minimized in each moment of time. Error correlation matrix with account of
small errors of direction finding which designed for high-accurate location






Simulation of effects of the flying vehicle trajectory instabilities on the




Radiotekhnika, No. 3, pages 39-43, March 1992.Source Text
radar systems, aircraft, antennas, phase shift,
computer simulation, trajectories, probability, error
analysis, directional patterns (antenna)
Keyword Text
Computer simulation is performed of output signal of the radiolocation system
with the  synthesized antenna aperture (RSA) at the flying vehicle real
trajectory. Flying vehicle  trajectory instabilities affecting accuracy
determination of resolution of azimuthal  coordinate of target position are
evaluated as well as the degree of resolution variation  at incoherent
accumulation of images. RSA response to signal point target calculated on
the base of realization of antenna phase center trajectory is used for
estimation of  trajectory instability effect. The occurrence of the lobe pedestal
of synthesized directivity  diagram at phase disturbances square-law-
characteristic leads to non-monotonous  character of dependence of the







Conventional interference cancellation for minimum redundancy array
structure
Title Text
Panayirci, E., Bar-Ness, Y., Chen, W.-L.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.4, pages 541-
4, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  New Jersey Inst. of
Technol., Newark, NJ
Source Text
array signal processing, interference suppression,
jamming, radar interferenceinterference cancellation,
minimum redundancy array structure, thinned array
structure, direction finding applications
Keyword Text
A special thinned array structure, the minimum redundancy array (MRA), is
proposed for interference cancellation. This array structure has been proven in
the past to have advantages in direction finding applications. It is also shown
that MRA performs as a canceler better than a comparable uniform array






Eleven Years of Sporadic ETitle Text
Pocock, Emil and Dyer, Patrick J.Author Text
QST, pp. 23-28, March 1992.Source Text
Keyword Text
Sporadic-E propagation continues to surprise amateurs 50 years after its
discovery--and this article carries on that tradition.  The results of 11 years of
monitoring the 88- to 108-MHZ FM broadcast band reveal predictable cycles
of sporadic-E openings, including several never previously reported.  But
contrary to much popular wisdom, correlations with solar and geomagnetic
indexes are surprisingly weak.  If you enjoy sporadic E at 28 MHZ or higher,
you'll want to know about these newest findings.  (Authors' abstract, formal






Effects of mutual coupling on super-resolution DF in linear arraysTitle Text
Roller, C. and Wasylkiwskyj, W.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.5, pages 257-
60, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Melpar Div., E-
Systems, Fairfax, VA
Source Text
array signal processing, radio direction-findinglinear
arrays, narrowband array signal processing, array
impedance matrix, mutual coupling matrix, narrowband
beamformers, super-resolution direction finding,
antenna termination impedance, mobile cellular radio
environment
Keyword Text
The traditional narrowband array signal processing model is expanded by
incorporating the effects of mutual coupling via a closed-form expression for
the array impedance matrix. The mutual coupling matrix affects the incident
signal like a set of narrowband beamformers; this interpretation is explored.
The array's super-resolution direction finding (SRDF) behavior/performance in
the presence of mutual coupling is explored. Simulation results examine the
effects of mismatch in antenna termination impedance upon DF performance,
using parameters from a typical mobile cellular radio environment scenario.
The results indicate that array DF performance can be improved by







Radar low-angle tracking with subarray level ML tracking algorithmsTitle Text
Shi-Wei Gao and Zheng BaoAuthor Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.4, pages 453-
6, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Electron. Eng. Inst.,
Xidian Univ., Xi'an, China
Source Text
antenna arrays, array signal processing, iterative
methods, maximum likelihood estimation, radar antennas,
radar theory, tracking systemsdirect signal, maximum
likelihood algorithm, iterative method, subarray level
ML tracking algorithms, radar low-angle tracking,
specular reflection model, uniform linear array,
sensors, radar antenna, angle of arrival estimation, ML
estimates, specular signals, performance, computer
simulations
Keyword Text
A subarray level maximum likelihood (ML) tracking algorithm is proposed for
the radar low-angle tracking problem. The standard specular reflection model
is assumed and a uniform linear array of sensors is employed as the radar
antenna. The low-angle tracking problem is then treated as an angle of arrival
estimation problem and the near ML estimates of the directions of both the
direct and specular signals are obtained based on the data proposed. But
unlike the other angle-of-arrival estimation problems, no additional iteration is
needed as the directions of both the direct and specular signals change
slowly with time. Therefore, the algorithm is computationally simple and






Simulation of effects of the flying vehicle trajectory instabilities on the




Tekhnika, No. 3, pages 39-43, March 1992.Source Text
Radar systems, Aircraft, Antennas, Phase shift,
Computer simulation, Trajectories, Probability, Error
analysis, Directional patterns (antenna)
Keyword Text
Computer simulation is performed of output signal of the radiolocation system
with the synthesized antenna aperture (RSA) at the flying vehicle real
trajectory. Flying vehicle trajectory instabilities affecting accuracy
determination of resolution of azimuthal coordinate of target position are
evaluated as well as the degree of resolution variation at incoherent
accumulation of images. RSA response to signal point target calculated on
the base of realization of antenna phase centre trajectory is used for
estimation of trajectory instability effect. The occurrence of the lobe pedestal
of synthesized directivity diagram at phase disturbances square-law-
characteristic leads to non-monotonous character of dependence of the







Equations of the Kalman filtering for pseudotriangular location systemsTitle Text
UnknownAuthor Text
Tekhnika, No. 3, pages 10-13, March 1992.Source Text
Radio direction finding systems, Mobile radio systems,
Radio receivers, Electromagnetic waves, Kalman
filtering, Error analysis, Optimization, Radar, Radio
navigation, Information theory
Keyword Text
Pseudotriangular method of object location by movable direction finder angular
data is considered. General equations of the Kalman filtering trajectories
parameters for pseudotriangular localization systems are obtained. The
problem of synthesis of optimal control of direction finder motion aims at
practical realization of the algorithm for finding X vector determining the
position of the direction finder in the Cartesian coordinates. This problem is
actually reduced to formation of direction finder control, which is minimized in
each moment of time. Error correlation matrix with account of small errors of







Fundamental limitations of diversely polarized antenna arraysTitle Text
Weiss, A.J. and Friedlander, B.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.4, pages 449-
52, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Dept. of Electr. Eng.,
Tel Aviv Univ., Israel
Source Text
antenna arrays, array signal processing,
electromagnetic wave polarisation, radio direction-
findingDOA, system performance, signal separation,
antenna arrays, direction finding systems, correlation
signal environment, Cramer-Rao bound, directions of
arrival, closed form formulas, signal covariance
matrix, signal polarization parameters, noise variance,
polarization diversity
Keyword Text
The performance of direction finding systems in a correlation signal
environment utilizing diversely polarized antenna arrays is investigated. The
Cramer-Rao bound (CRB) is used to evaluate the accuracy of the estimated
directions of arrival. Compact closed form formulas are presented for the CRB
corresponding to the joint estimation of the directions of arrival, signal
covariance matrix, signal polarization parameters, and noise variance. The
CRB is evaluated numerically for selected examples, to provide insights into







On resolving 2M - 1 narrow-band signals with an M sensor uniform
linear array
Title Text
WILLIAMS, DOUGLAS B. and JOHNSON, DON H.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No. 3, pages 707-711,
March 1992.  (ISSN 1053-587X)  Authors' Association:   Georgia Institute of
Technology, Atlanta, Georgia;  Rice University, Houston, Texas; National
Aeronautics and Space Administration, Washington, DC.
Source Text
LINEAR ARRAYS, NARROWBAND, SIGNAL DETECTION, SIGNAL
PROCESSING
Keyword Text
Length 2M real signal vectors are used to address the problem of determining
the maximum number of narrow-band signals whose parameters can be
estimated with a linear array of M equally spaced sensors., It is shown that
2M of these real vectors are lineary independent with probability one, and,
thus in the presence of additive white noise, the parameters of 2M - 1 signals







On resolving 2M - 1 narrow-band signals with an M sensor uniform
linear array
Title Text
Williams, Douglas B., Johnson, Don H.Author Text
IEEE Transactions on Signal Processing,Vol. 40, No. 3, pages 707-711,
March 1992.  (ISSN 1053-587X)  National Aeronautics and Space
Administration, Washington, DC.  Authors employed:  Georgia Institute of
Technology, Atlanta; Rice University, Houston, Texas.
Source Text
linear arrays, narrowband, signal detection, signal
processing, algorithms, direction  finding, signal
analysis
Keyword Text
Length 2M real signal vectors are used to address the problem of determining
the  maximum number of narrow-band signals whose parameters can be
estimated with a  linear array of M equally spaced sensors.  It is shown that
2M of these real vectors are  linearly independent with probability one, and,
thus in the presence of additive white  noise, the parameters of 2M - 1 signals







A neural network for direction finding in array processingTitle Text
Yang, J., Wu, Q., Reilly, J.P.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.2, pages 313-
16, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Commun. Res. Lab.,
McMaster Univ., Hamilton, Ont., Canada
Source Text
array signal processing, convergence, least squares
approximations, neural nets, simulated
annealingdirection of arrival estimation, neural
network, direction finding, array processing, nonlinear
least-squares method, global convergence, numerical
algorithm, simulated annealing structure
Keyword Text
In array processing, the direction-of-arrival (DOA) estimation problem can be
solved by the nonlinear least-squares method. However, this method has two
problems: the complexity of computation and the global convergence of the
numerical algorithm. A simple neural network structure is presented to reduce
the computational complexity, and a simulated annealing structure is






Radar tracking with neural networkTitle Text
Yu-Chung LiaoAuthor Text
Conference:  1992 IEEE International Workshop on Intelligent Signal
Processing and Communication Systems, Taipei, Taiwan, March 19-21,
1992.  Workshop Notes published by Nat. Taiwan University, Taipei, Taiwan,
1992.  Author's Association:  Digital Equipment Corp., Shrewsbury, MA
Source Text
antenna phased arrays, learning systems, neural nets,
radar antennas, tracking systemsradar tracking, neural
network, low-angle tracking, linear phased array,
supervised back-propagation learning algorithm
Keyword Text
Phased array radar has been widely used for direction finding of the target. In
the low-angle environment, the target lies closely to a reflecting surface, e.g.,
sea surface. The received signal reaches the antenna via a multiplicity of
paths. This paper reports a study applying a neural network for low-angle
tracking with a linear phased array. The neural network uses a supervised
back-propagation learning algorithm. Simulation results show that the neural






Direction finding with uniform circular arrays via phase mode excitation
and beamspace root-MUSIC
Title Text
Zoltowski, M.D. AND Mathews, C.P.Author Text
Conference:  ICASSP 92:  1992 IEEE International Conference on Acoustics,
Speech and Signal Processing, San Francisco, CA, March 23-26, 1992.
Published by IEEE. New York, NY, (Cat No. 92CH3103-9), Vol.5, pages 245-
8, 1992.  (ISBN 0 7803 0532 9)  Authors' Association:  Sch. of Electr. Eng.,
Purdue Univ., West Lafayette, IN
Source Text
array signal processing, eigenvalues and
eigenfunctions, polynomialsdirection finding, array
processing, uniform circular arrays, phase mode
excitation, beamspace root-MUSIC, real-valued
eigenvalue decomposition, interpolated array concept
Keyword Text
Beamspace root-MUSIC is a computationally efficient, beamspace
implementation of root-MUSIC developed recently for use in conjunction with a
uniform linear array. Using B real-valued beams having all but B-1 nulls in
common, the major computations in beamspace root-MUSIC are a B*B real-
valued eigenvalue decomposition and the rooting of a polynomial of order B-1.
Recently, beamspace root-MUSIC was adapted for use in conjunction with a
uniform circular array (UCA) using the interpolated array concept of
Friedlander. An alternative means of using beamspace root-MUSIC with a






Valve self-excited oscillator of nanosecond radiopulses.Title Text
Artemenko, S. N., Kaminskij, V. L., Yushkov, Yu. G.Author Text
Pribory i Tekhnika Eksperimenta, No.2,  pages 273, Mar-Apr 1992.Source Text
ELECTROMAGNETIC PULSE, APPLICATIONS, PULSE GENERATORS,
MODIFICATION, RADIO EQUIPMENT, RELIABILITY,
ELECTROMAGNETIC FIELD EFFECTS, RESEARCH OSCILLATORS,
MANUFACTURE SELF- EXCITED OSCILLATORS
Keyword Text
Device designed for generating powerful shf-pulses of nanosecond duration
was described. The device could be used in superwide band radiolocation, in
accelerating techniques, in case of performing studies in plasma physics and
other branches of science and technique where sources of powerful coherent
electromagnetic radiation were needed. The self-excited oscillator was shown
to operate in frequency-periodic regime with pulse recurrence rate from
solitary up to 1 kHz; the oscillator was designed for fixed operating frequency
within the range of 300-3000 MHz with fixed level of pulsed power from dozens






Efficiency of double polarization signals on the adaptive suppression of
disturbing  reflections
Title Text
Babakov, M. F., Savchenkov, N. V.Author Text
Radioelektronika, Vol. 35, No. 4, pages 26-31, April 1992. Izvestiya VUZSource Text
radio direction finding systems, efficiency,
electromagnetic wave polarization, signal  to noise
ratio, mathematical models, matrix algebra,
electromagnetic wave reflection, target selection
Keyword Text
It is shown that effective suppression of disturbing reflections in detection and
ranging  increases with usage as probing signals the signals with polarization
orthogonality. It is  proven that the control of radiation and reception
polarizations provides a possibility to  maximize the signal-noise ratio (SNR).
For SNR analysis is used the model of fluctuating  scattering surface based
on the main theorem about target signal expansion. The  conclusion is made
that using double polarization signals provides achievement of  potential







Efficiency of double polarization signals on the adaptive suppression of
disturbing reflections
Title Text
Babakov, M.F. and Savchenkov, N.V.Author Text
Radioelektronika, Vol. 35, No. 4, pages 26-31, April 1992.Source Text
Radio direction finding systems, Efficiency,
Electromagnetic wave polarization, Signal to noise
ratio, Mathematical models, Matrix algebra,
Electromagnetic wave reflection, Target selection
Keyword Text
It is shown that effective suppresssion of disturbing reflections in detection
and ranging increases with usage as probing signals the signals with
polarization orthogonality. It is proven that the control of radiation and
reception polarizations provides a possibility to maximize the signal-noise
ratio (SNR). For SNR analysis is used the model of fluctuating scattering
surface based on the main theorem about target signal expansion. The
conclusion is made that using double polarization signals provides
achievement of potential possibilities of adaptive polarization selection with






Multi alternative invariant detection of a weak finding signal at the
presence of the  stationary noise of unknown intensity
Title Text
Bashin, G. M.Author Text
Radiotekhnika, No. 4, pages 26-30,  April 1992.Source Text
signal detection, signal to noise ratio, radio
direction finding systems, reception quality,  spurious
signal noise, statistical methods, optimization,
decision theory, Multi alternative detection
Keyword Text
The problem of incoherent Multi alternative detection of a weak finding signal
reflected  from an object representing a set of independently-reflecting bright
points and which  position in space is unknown at the presence of the
stationary noise of unknown intensity  is considered.  Such being the case,
the reflected signal is observed at the output of  multichannel system
channels tuned for possible fixed parameters (azimuth, place angle,  time
delay) of reflecting points. Multi alternative decision rule of incoherent
detection of  weak finding signal is obtained.  Relative losses due to a priori
unambiguity in threshold  signal of the decision rule in comparison to







Multialternative invariant detection of a weak finding signal at the
presence of the stationary noise of unknown intensity
Title Text
Bashin, G.M.Author Text
Tekhnika, No. 4, pages 26-30, Mar-Apr 1992.Source Text
Signal detection, Signal to noise ratio, Radio
direction finding systems, Reception quality, Spurious
signal noise, Statistical methods, Optimization,
Decision theoryMultialternative detection
Keyword Text
The problem of incoherent multialternative detection of a weak finding signal
reflected from an object representing a set of independently-reflecting bright
points and which position in space is unknown at the presence of the
stationary noise of unknown intensity is considered. Such being the case, the
reflected signal is observed at the output of multichannel system channels
tuned for possible fixed parameters (azimuth, place angle, time delay) of
reflecting points. Multialternative decision rule of incoherent detection of weak
finding signal is obtained. Relative losses due to a priori unambiguity in
threshold signal of the decision rule in comparison to threshold signal of the






Estimation of the motion parameters of objects on the basis of high-
precision angle-measuring systems
Title Text
BULYCHEV, IU. G., BURLAI, I. V., MOTORKIN, V. A.Author Text
Radiotekhnika i Elektronika, Vol. 37, No. 4, pages 618-627, April 1992.
(ISSN 0033-8494)
Source Text
ANGULAR RESOLUTION, DIRECTION FINDING, EQUATIONS OF
MOTION, TRAJECTORY ANALYSIS
Keyword Text
Kinematic models of object motion are used to develop a method for
estimating the parameters of curvilinear trajectories on the basis of high-
precision measurements of a moving direction-finder., Particular attention is
given to the observability of the etimation problem and to the nonlinear filtering






Estimation of the motion parameters of objects on the basis of high-
precision  angle-measuring systems
Title Text
Bulychev, Iu. G.; Burlai, I. V.; Motorkin, V. A.Author Text
Radiotekhnika i Elektronika, Vol. 37, No. 4, pages 618-627, April 1992.  In
Russian.  (ISSN 0033-8494)
Source Text
angular resolution, direction finding, equations of
motion, trajectory analysis, nonlinear  filters,
observability (systems), spatial filtering
Keyword Text
Kinematic models of object motion are used to develop a method for
estimating the  parameters of curvilinear trajectories on the basis of high-
precision measurements of a  moving direction-finder.  Particular attention is
given to the observability of the  estimation problem and to the nonlinear






Moving object parameters estimation using high precision angle
measuring systems.
Title Text
Bulychev, Yu. G., Burlay, I. V., Motorkin, V. A.Author Text
Radiotekhnika i Elektronika, Vol. 37, No. 4, pages 618-627,  April 1992.Source Text
tracking radar, radar tracking, radar measurement,
radar, signal processing,  interference suppression,
signal filtering and prediction, angular measurements,
trajectory parameters filtering, suboptimum filtering
Keyword Text
The questions of moving object parameters estimation are considered when
the movable  direction finder is used and the objects have the curvature
trajectories.  The kinetic  models of object movement are used to develop the
method of object parameters  estimation.  The method is based on the high
precision angular measurements of movable  direction finder.  The questions
are considered connected with construction of the single  and resulting
estimates and also with nonlinear filtration of trajectory parameters.  It is
noted that the algorithms of suboptimum filtration may be used to increase
the accuracy  of estimation in the presence of intensive interferences when






Moving object parameters estimation using high precision angle
measuring systems.
Title Text
Bulychev, Yu. G., Burlay, I. V., Motorkin, V. A.Author Text
Tekhnika i Elektronika, Vol. 37, No. 4, pages 618-627, April 1992.Source Text
TRACKING RADAR, RADAR TRACKING, RADAR MEASUREMENT,
RADAR, SIGNAL PROCESSING, INTERFERENCE SUPPRESSION,
SIGNAL FILTERING AND PREDICTIONANGULAR MEASUREMENTS,
TRAJECTORY PARAMETERS FILTERING, SUBOPTIMUM FILTERING
Keyword Text
The questions of moving object parameters estimation are considered when
the movable direction finder is used and the objects have the curvature
trajectories. The kinetic models of object movement are used to develop the
method of object parameters estimation. The method is based on the high
precision angular measurements of movable direction finder. The questions
are considered connected with construction of the single and resulting
estimates and also with nonlinear filtration of trajectory parameters. It is noted
that the algorithms of suboptimum filtration may be used to increase the
accuracy of estimation in the presence of intensive interferences when the






Determination of target coordinates on angular data from a moveable
receiving stations
Title Text
Bulychev, Yu. G., Korotun, A. A., Motorkin, V. A.Author Text
Radiotekhnika, No. 4, pages 14-19,  April 1992.Source Text
radio direction finding systems, signal processing,
radio navigation, error analysis,  mobile antennas,
trajectories, algorithms, statistical methods, angle
measurement, angle-measurement systems
Keyword Text
Relationships permitting the estimation of detected object coordinates using
angular data  from a moveable detection finder without application of data on
measured bearings  derivatives are obtained on the base of analysis of spatial
topology of a target and a  receiving center.  Results of numerical calculations
showed, that suggested algorithms  are rather efficient even under the
presence of fluctuational errors in azimuth and object  angle measurements,






Determination of target coordinates on angular data from a moveable
receiving stations
Title Text
Bulychev, Yu.G., Korotun, A.A., Motorkin, V.A.Author Text
Tekhnika, No. 4, pages 14-19, April 1992.Source Text
Radio direction finding systems, Signal processing,
Radio navigation, Error analysis, Mobile antennas,
Trajectories, Algorithms, Statistical methods, Angle
measurementAngle-measurement systems
Keyword Text
Relationships permitting the estimation of detected object coordinates using
angular data from a moveable detection finder without application of data on
measured bearings derivatives are obtained on the base of analysis of spatial
topology of a target and a receiving centre. Results of numerical calculations
showed, that suggested algorithms are rather efficient even under the
presence of fluctuational errors in azimuth and object angle measurements,






Interpretation of experiments on radiolocation of the Sun.Title Text
Chashey, I. V. and Shishov, V. I.Author Text
Tekhnika i Elektronika, Vol. 37, No. 4, pages 612-618, April 1992.Source Text
RADAR ASTRONOMY, ELECTROMAGNETIC WAVE REFLECTION,
ELECTROMAGNETIC WAVE SCATTERING, RADAR RADIOLOCATION OF
THE SUN
Keyword Text
In experiments of James the radiolocation signals reflected by the Sun's
corona were detected. However, the previous explanation of these
experiments were not satisfactory. In the paper these experiments are
interpreted in the assumption that the reflected signals is formed by the
multiple volume scattering by the large-scale inhomogeneities of external
corona. The region of effective scattering is situated significantly higher than
the region of mirror surface scattering. The measured parameters of reflected
signal are in a good agreement with the theoretical model. It if found that the
reflection of signals with wavelength less than 4 m is the mirror one and the
reflection of signals of longer wavelength is caused by the volume scattering.






Interpretation of experiments on radiolocation of the Sun.Title Text
Chashey, I. V., Shishov, V. I.Author Text
Radiotekhnika i Elektronika, Vol. 37, No. 4, pages 612-618,  April 1992.Source Text
radar astronomy, electromagnetic wave reflection,
electromagnetic wave scattering, radar, radiolocation
of the sun
Keyword Text
In experiments of James the radiolocation signals reflected by the Sun's
corona were  detected.  However, the previous explanation of these
experiments were not satisfactory.   In the paper these experiments are
interpreted in the assumption that the reflected signals  is formed by the
multiple volume scattering by the large-scale inhomogeneities of  external
corona.  The region of effective scattering is situated significantly higher than
the region of mirror surface scattering. The measured parameters of reflected
signal are  in a good agreement with the theoretical model. It if found that the
reflection of signals  with wavelength less than 4 m is the mirror one and the
reflection of signals of longer  wavelength is caused by the volume scattering.






Spacecraft spin axis attitude determination.Title Text
Emara-Shabaik, H. E.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 2,
pages 529-534,  April 1992.  Author employed:  Department of System
Engineering, King Fahd University of Petroleum & Minerals, Dhahran, Saudi
Arabia.
Source Text
navigation, spacecraft, direction finding systems,
mathematical techniques, least squares approximations,
signal processing, digital techniques, computer
simulation, spacecraft attitude, norm constrained
estimation, lagrange multiplier
Keyword Text
A mathematical formulation of the spacecraft spin axis attitude determination
problem  in the form of a norm constrained-least-squares minimization
problem is provided. The  formulation has a mathematically transparent
interpretation as a search for the optimal  unit vector on the surface of the unit
sphere. Two algorithms are developed and  compared by simulation. The
results show a tradeoff between estimation accuracy and  computational
requirements. One algorithm is about three times more accurate than the
other and is therefore recommended even though it requires about 20% more
in computer  storage and operations, and about 50% more in central






Spacecraft spin axis attitude determination.Title Text
Emara-Shabaik, H. E.Author Text
Transactions on Aerospace and Electronic Systems, Vol. 28, No. 2, pages
529-534,  April 1992.  Author's Association:  Department of Systems
Engineering, King Fahd University of Pet & Miner, Dhahran, Saudi Arabia.
Source Text
NAVIGATION, SPACECRAFT, DIRECTION FINDING SYSTEMS,
MATHEMATICAL TECHNIQUES, LEAST SQUARES APPROXIMATIONS,
SIGNAL PROCESSING, DIGITAL TECHNIQUES, COMPUTER
SIMULATIONSPACECRAFT ATTITUDE, NORM CONSTRAINED
ESTIMATION, LAGRANGE MULTIPLIER
Keyword Text
A mathematical formulation of the spacecraft spin axis attitude determination
problem in the form of a norm constrained-least-squares minimization problem
is provided. The formulation has a mathematically transparent interpretation
as a search for the optimal unit vector on the surface of the unit sphere. Two
algorithms are developed and compared by simulation. The results show a
tradeoff between estimation accuracy and computational requirements. One
algorithm is about three times more accurate than the other and is therefore
recommended even though it requires about 20% more in computer storage






Direction finding using spatial smoothing with interpolated arraysTitle Text
Friedlander, B. and Weiss, A.J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 2,
pages 574-87, April 1992.  Authors' Association:  Signal Processing
Technology Ltd., Palo Alto, CA.
Source Text
computerised signal processing, estimation theory,
interpolation, radio direction-finding, signal
detection, Monte Carlo simulation, spatial smoothing,
interpolated arrays, directions of arrival,
computationally efficient estimation algorithm, array
interpolation, root multiple signal classification,
signal covariance matrix, Cramer-Rao lower bound
Keyword Text
The problem of estimating the directions of arrival (DOAs) of signals, some of
which may be perfectly correlated, is considered. A computationally efficient
estimation algorithm which combines the ideas of spatial smoothing and array
interpolation is derived. In one of its forms the proposed algorithm uses the
root-MUSIC (root multiple signal classification) technique to compute the
DOA estimates, thus avoiding the search procedure associated with the
conventional MUSIC algorithm. The proposed technique can be applied to
arbitrary array geometries and a general signal covariance matrix. The
performance of the algorithm was evaluated by extensive simulations, and






Direction finding using spatial smoothing with interpolated arraysTitle Text
Friedlander, B., Weiss, A. J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 2,
pages 574-87; April 1992.  Authors employed:  Signal Processing Technology
Limited, Palo Alto, California.
Source Text
computerized signal processing, estimation theory,
interpolation, radio direction-finding, signal
detection, Monte Carlo simulation, spatial smoothing,
interpolated arrays, directions of arrival,
computationally efficient estimation algorithm, array
interpolation,  root multiple signal classification,
signal covariance matrix, Cramer-Rao lower bound
Keyword Text
The problem of estimating the directions of arrival (DOAs) of signals, some of
which  may be perfectly correlated, is considered. A computationally efficient
estimation  algorithm which combines the ideas of spatial smoothing and
array interpolation is  derived. In one of its forms the proposed algorithm uses
the root-MUSIC (root multiple  signal classification) technique to compute the
DOA estimates, thus avoiding the search  procedure associated with the
conventional MUSIC algorithm. The proposed technique  can be applied to
arbitrary array geometries and a general signal covariance matrix. The
performance of the algorithm was evaluated by extensive simulations, and






Bearing fluctuational spectra of a low-altitude source moving over rough
surface
Title Text
Gorbach, N.V. and Mikhajlovskij, A.I.Author Text
Radiofizika, Vol. 35, No. 3-4, pages 264-274, Mar-Apr 1992.Source Text
Radio direction finding systems, Signal interference,
Spurious signal noise, Spectrum analysis,
Electromagnetic wave reflection, Correlation methods,
Error analysis, Electromagnetic wave scattering,
Mathematical models, Directional patterns (antenna)
Keyword Text
The moving point - source bearing noise due to electromagnetic field
scattering by a statistically rough surface is considered. Bearing fluctuational
error covariances and spectra are derived by the Kirchhoff method. Using
rough surface representation in the form of a three-dimensional function
permits to carry out the analysis of experimental and theoretical spectra of
bearing error fluctuations. The low-altitude source bearing asymptotic
expressions with correspondent application region inequalities have been
obtained. Ray shadowing by surface roughness is also accounted for. Quite a






Synthesis of frequency net with arbitrary stepTitle Text
Gurevich, I. N., Nikitin, Yu. A.Author Text
Radiotekhnika, No. 4, pages 53-58,  April 1992.Source Text
frequency synthesizers, adders, carry logic,
semiconductor storage, summing circuits, pulse
circuits, schematic diagrams, radio communication,
error analysis, frequency shift  keying, passive
radiolocation
Keyword Text
Structures of the two-level passive digital synthesis systems (TPDSS) of
frequencies and  signals applied in the radio communication and the
radiolocation are considered.  The  direct-frequency TPDSS is based on a
counter-type, adder, which comprises an adder and  a memory circuit.
Optical two level pulse train is formed at the digital counter-type  adder (CA)
output.  Block - diagrams of the parallel CA with successive transmission of
carry signal, the pipeline CA and the sectional CA are considered.
Comparative analysis  of CA is conducted.  The given TPDSS structures allow
choosing the most appropriate  ones for those or either applications with
provision for the least number of elements.   The obtained formulae make it







Synthesis of frequency net with arbitrary stepTitle Text
Gurevich, I.N. and Nikitin, Yu.A.Author Text
Tekhnika, No. 4, pages 53-58, April 1992.Source Text
Frequency synthesizers, Adders, Carry logic,
Semiconductor storage, Summing circuits, Pulse
circuits, Schematic diagrams, Radio communication,
Error analysis, Frequency shift keyingPassive
radiolocation
Keyword Text
Structures of the two-level passive digital synthesis systems (TPDSS) of
frequencies and signals applied in the radio communication and the
radiolocation are considered. The direct-frequency TPDSS is based on a
counter-type, adder, which comprises an adder and a memory circuit. Optical
two level pulse train is formed at the digital counter-type adder (CA) output.
Block - diagrams of the parallel CA with successive transmission of carry
signal, the pipeline CA and the sectional CA are considered. Comparative
analysis of CA is conducted. The given TPDSS structures allow choosing the
most appropriate ones for those or either applications with provision for the
least number of elements. The obtained formulae make it easier to choose






Direction finding measurements of magnetospheric VLF chorus
emissions and their generation and propagation mechanism
Title Text
Hattori, K. and Hayakawa, M.Author Text
Transactions of the Institute of Electronics, Information and Communication
Engineers, Vol. J75B-II, No. 4, pages 217-28, April 1992.  Authors'




electromagnetic wave propagation, radio direction-
finding, radiowave propagationwave normal directions,
nonducted propagation, ducted chorus propagation,
magnetospheric VLF chorus emissions, propagation
mechanism, VLF/ELF emissions, magnetosphere, direction
finding measurements, magnetic field, electron
cyclotron instability, rising tone chorus, off-
equatorial regions, three-dimensional ray-tracing,
equator, magnetospheric emissions
Keyword Text
Chorus is one of the most popular natural VLF/ELF emissions in the
magnetosphere. The previous near-equatorial direction finding measurements
have indicated that chorus is generated around the equator with its wave
normal being nearly aligned with the magnetic field by the electron cyclotron
instability. Its subsequent propagation in the outer magnetosphere is
discussed. Wave normal directions for rising tone chorus observed in the off-
equatorial regions are presented, and they are compared with the results of
three-dimensional ray-tracing computations. The authors conclude that the
subsequent propagation of chorus generated around the equator is ducted on
some occasions, but non-ducted on other occasions. Finally, the use of
direction finding is found to be very important in the study of generation and






Direction finding measurements of magneto spheric VLF chorus
emissions and their  generation and propagation mechanism
Title Text
Hattori, K., Hayakawa, M.Author Text
Transactions of the Institute of Electronics, Information and Communication
Engineers, B-II, Vol. J75B-II, No. 4, pages 217-28; April 1992.  Authors
employed:  Solar-Terrestrial Environment Laboratory, Nagoya University,
Toyokawa, Japan.
Source Text
atmospherics, magnetosphere, magneto spheric
electromagnetic wave propagation, radio  direction-
finding, radiowave propagation, wave normal directions,
nonducted propagation, ducted chorus propagation,
magneto spheric VLF chorus emissions, propagation
mechanism, VLF/ELF emissions,  magnetosphere, direction
finding measurements, magnetic field, electron
cyclotron  instability, rising tone chorus, off-
equatorial regions, three-dimensional ray-tracing,
equator, magneto spheric emissions
Keyword Text
Chorus is one of the most popular natural VLF/ELF emissions in the
magnetosphere.  The previous near-equatorial direction finding measurements
have indicated that chorus  is generated around the equator with its wave
normal being nearly aligned with the  magnetic field by the electron cyclotron
instability. Its subsequent propagation in the  outer magnetosphere is
discussed. Wave normal directions for rising tone chorus  observed in the off-
equatorial regions are presented, and they are compared with the  results of
three-dimensional ray-tracing computations. The authors conclude that the
subsequent propagation of chorus generated around the equator is ducted on
some  occasions, but non-ducted on other occasions. Finally, the use of
direction finding is  found to be very important in the study of generation and






Direction of arrival measurement of HF signals propagated over high
latitude paths
Title Text
Jones, T.B., Warrington, E.M.Author Text
IEE. London, UK. 3/1-8, 56, UK. Leicester Univ., UK. April 1992.Source Text
ionosphere, ionospheric electromagnetic wave
propagation, plasma, radio direction-finding, radiowave
propagationplasma convection, radiowaves, AD 1990 11 11
to 20, Alert-Thule path, Alert-Halifax path, HF
signals, high latitude paths, errors, HF direction
finders, propagation, reflection points, auroral oval,
electron density, elevation angle of arrival, 8.050
MHz, 8.697 MHz
Keyword Text
The errors measured by HF direction finders on signals received over high
latitude propagation paths are usually much greater than those of signals
received via the mid and low latitude ionosphere. These errors have generally
been attributed to the propagation path reflection points being in or near the
auroral oval where large gradients in electron density are known to occur.
These gradients form tilted reflection surfaces which allow off great circle
propagation paths between the transmitter and the DF site. In November 1990
a controlled series of experiments were undertaken, in the high Arctic, at
Alert, North West Territories, Canada, (82.5 degrees N, 62.4 degrees W) with
a goniometer based and an interferometer based DF system. An interesting
feature of the data collected during the tests was that on some days very
large bearing swings (>+or-50 degrees ) were measured by both instruments
and on two propagation paths. Furthermore, the interferometer also indicated
changes in the elevation angle of arrival although these were not, in general,
well correlated with the bearing changes. A possible cause of these errors is











SPIE - Proceedings:  The International Society for Optical Engineering.
Vol.1706, pages 258-65, April 1992.  Author's Association:  GE Corp.
Research & Development, Schenectady, NY.
Source Text
antenna phased arrays, antenna radiation patterns,
array signal processing, receiving antennasmultiple
source reception, adaptive multiple beam antenna,
direction finding, optimal beamforming, source
estimation processor
Keyword Text
We consider the problem of adaptive reception of multiple sources by using a
set of multiple simultaneous beams. This can be achieved by high-resolution
direction finding followed by optimal beamforming for each source. In the first
stage, the source estimation processor determines the number of sources
and their angular locations. In the second stage, the information derived in the
first stage is used to form multiple simultaneous beams. Each beam is











Electronics and Communications in Japan, Part 1 (Communications), Vol.75,
No. 4, pages 108-15; April 1992. Author employed:  Department of Systems
Technology, NTT Mobile Communications Sector, Tokyo, Japan.
Source Text
antenna reflectors, fading, microwave links, fading
reduction, nulls depth, passive reflectors, angle-of-
arrival variation, microwave  links, element
reflectors, radiation pattern, reflector gain,
reflector repeater stations,  received electric field
fluctuations, wave bending, field fluctuations
Keyword Text
The paper proposes a reflector structure which is made from element
reflectors whose  positions are displaced slightly and the depth of nulls in the
radiation pattern appearing  in horizontal and vertical planes can be reduced.
Moreover, the radiation pattern of the  proposed structure and its relationship
with the position of element reflectors and the  reflector gain are clarified. The
experiments were performed at the reflector repeater  stations where the
received electric field fluctuations occurred quite frequently and the  wave
bending was confirmed by the measured field fluctuations. Moreover, by
making  the reflector structure as proposed here, the field fluctuation width










Electronics and Communications in Japan, Part 1 (Communications), Vol. 75,
No. 4, pages 108-15, April 1992.  Author's Association:  NTT Mobile
Communication Sector, Department of Systems Technology, Tokyo, Japan.
Source Text
antenna reflectors, fading, microwave linksfading
reduction, nulls depth, passive reflectors, angle-of-
arrival variation, microwave links, element reflectors,
radiation pattern, reflector gain, reflector repeater
stations, received electric field fluctuations, wave
bending, field fluctuations
Keyword Text
The paper proposes a reflector structure which is made from element
reflectors whose positions are displaced slightly and the depth of nulls in the
radiation pattern appearing in horizontal and vertical planes can be reduced.
Moreover, the radiation pattern of the proposed structure and its relationship
with the position of element reflectors and the reflector gain are clarified. The
experiments were performed at the reflector repeater stations where the
received electric field fluctuations occurred quite frequently and the wave
bending was confirmed by the measured field fluctuations. Moreover, by
making the reflector structure as proposed here, the field fluctuation width






A new eigenvector weighting method for stable high resolution array
processing.
Title Text
Lee, C. S. and Evans, R. J.Author Text
Transactions on Signal Processing, Vol. 40, No. 4, pages 999-1004, April
1992.  Authors' Association:  Swinburne Institute of Technology, School of
Electr Engineering, Vic, Australia.
Source Text
DIRECTION FINDING SYSTEMS, SIGNAL PROCESSING, DIGITAL
TECHNIQUES, MATHEMATICAL TECHNIQUES, EIGENVALUES AND
EIGENFUNCTIONS, NOISE, SPURIOUS SIGNAL, SIGNAL TO NOISE
TO NOISE RATIO BEARING ESTIMATION, EIGENVECTOR
WEIGHTING METHOD, ARRAY PROCESSING, SHIRE PROCESSOR,
STABLE NONLINEAR METHOD (SNLM)
Keyword Text
A stable high-resolution estimator (SHIRE) based on a new weighting function
for eigenvectors of an array sensor covariance matrix is proposed for bearing
estimation of closely spaced sources. SHIRE is data adaptive and requires no
user-defined parameter in its implementation. Numerical results are presented






A new eigenvector weighting method for stable high resolution array
processing.
Title Text
Lee, C. S., Evans, R. J.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No. 4, pages 999-1004,
April 1992.   Authors employed:  School of Electrical Engineering, Swinburne
Institute of Technology, Vic, Australia.
Source Text
direction finding systems, signal processing, digital
techniques, mathematical  techniques, eigenvalues and
eigenfunctions, noise, spurious signal, signal to noise
ratio, bearing estimation, eigenvector weighting
method, array processing, shire processor,  stable
nonlinear method (SNLM)
Keyword Text
A stable high-resolution estimator (SHIRE) based on a new weighting function
for  eigenvectors of an array sensor covariance matrix is proposed for bearing
estimation of  closely spaced sources. SHIRE is data adaptive and requires
no user-defined parameter  in its implementation. Numerical results are






Improving ESPRIT via beamforming.Title Text
Li, JianAuthor Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 2,
pages 520-528,  April 1992.  Author employed:  Department of Electrical
Engineering, Ohio State University, Columbus, Ohio.
Source Text
direction finding systems, computer simulation, signal
filtering and prediction, signal  processing, digital
techniques, noise, spurious signal, signal to noise
ratio, esprit algorithm, beamforming, DOA estimates
Keyword Text
Beamforming techniques are presented that improve the performance of the
ESPRIT  (estimation of signal parameters via rotational invariance techniques)
algorithm for  solving the narrowband multiple source location problem with
uniform linear arrays.  Using ESPRIT with these beamforming approaches
maintains the computational  advantage of the original ESPRIT while further
exploiting the special structure of  uniform linear arrays. Simulation results
show that the use of ESPRIT with beamforming  yields significantly improved






Improving ESPRIT via beamforming.Title Text
Li, JianAuthor Text
Transactions on Aerospace and Electronic Systems, Vol. 28, No. 2, pages
520-528,  April 1992.  Author's Association:  Department  of Electr
Engineering, Ohio State University, Columbus, Ohio.
Source Text
DIRECTION FINDING SYSTEMS, COMPUTER SIMULATION, SIGNAL
FILTERING AND PREDICTION, SIGNAL PROCESSING, DIGITAL
TECHNIQUES, NOISE, SPURIOUS SIGNAL, SIGNAL TO NOISE,
RATIO ESPRIT ALGORITHM, BEAMFORMING, DOA ESTIMATES
Keyword Text
Beamforming techniques are presented that improve the performance of the
ESPRIT (estimation of signal parameters via rotational invariance techniques)
algorithm for solving the narrowband multiple source location problem with
uniform linear arrays. Using ESPRIT with these beamforming approaches
maintains the computational advantage of the original ESPRIT while further
exploiting the special structure of uniform linear arrays. Simulation results
show that the use of ESPRIT with beamforming yields significantly improved










Transactions of the Institute of Electronics Information and Communication
Engineers, B-II, Vol. J75B-II, No.4, pages 229-38; April 1992.  Author
employed:  Communications Research Laboratory, Ministry of Posts &
Telecommunications, Koganei, Japan.
Source Text
radio direction-finding, radiowave propagation,
whistlers, AD 1979 to 1984, no polarization error
method, arrival directions, low latitude  whistlers,
Japan, digital processing, direction-finding, ducted
propagation, frequency  components, zenith, ray tracing
technique, wave normal, observational site
Keyword Text
Direction-finding observations of whistlers were conducted on the ground at
Okinawa,  Japan, from 1979 to 1984. The NPE (no polarization error) method
and a digital  processing technique were used for the direction-finding.
Whistlers at Okinawa show the  characteristics of ducted propagation and all
frequency components of a whistler come  from the narrow region at the
zenith. These characteristics of arrival directions of  whistlers at Okinawa
were studied by the ray tracing technique. It is shown that the  whistler duct
operates to direct the wave normal of whistlers vertically downward over  the
observational site. The result is consistent with the observation and prove the










Transactions of the Institute of Electronics, Information and Communication
Engineers, Vol. J75B-II, No. 4, pages 229-38,  April 1992.  Author's
Association:  Ministry of Posts & Telecommunications, Communications
Research Lab.,  Koganei, Japan.
Source Text
radio direction-finding, radiowave propagation,
whistlers AD 1979 to 1984, no polarisation error
method, arrival directions, low latitude whistlers,
Japan, digital processing, direction-finding, ducted
propagation, frequency components, zenith, ray tracing
technique, wave normal, observational site
Keyword Text
Direction-finding observations of whistlers were conducted on the ground at
Okinawa, Japan, from 1979 to 1984. The NPE (no polarization error) method
and a digital processing technique were used for the direction-finding.
Whistlers at Okinawa show the characteristics of ducted propagation and all
frequency components of a whistler come from the narrow region at the
zenith. These characteristics of arrival directions of whistlers at Okinawa were
studied by the ray tracing technique. It is shown that the whistler duct
operates to direct the wave normal of whistlers vertically downward over the
observational site. The result is consistent with the observation and prove the






A current assessment of single site locating technologyTitle Text
Rose, R.B.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
10/1-8, 1992.  Authors' Association:  Div. of Ocean & Atmos. Sci., Naval
Command Control Ocean Surveillance Center, San Diego, CA
Source Text
ionospheric electromagnetic wave propagation, radio
direction-finding, radiowave interferometrysingle site
locating technology, interferometer technology, angle
of arrival measurements, ionospheric reflecting medium,
modes of transmission, accuracies, modulation, range,
maximum usable frequency, 109 to 526 km
Keyword Text
This paper describes the observed performance of an HF single site locator
which employs current interferometer technology. 142 locations were obtained
from non-cooperative targets over five days in April 1989. Locations were
determined from fast, high resolution azimuth and elevation angle of arrival
measurements and a knowledge of the ionospheric reflecting medium. Exact
emitter locations were determined post facto with ground truth data from the
field units. Five modes of transmission were encountered and the signals
successfully located. Miss distance accuracies varied between 12.5 and 40.5
km over ranges from 109 to 526 km. Performance varied as a function of
modulation type with SSB voice being the most difficult to prosecute, and
packet and burst signals were the easiest to locate. Also performance varied
as a function of range and the relationship of operating frequency to maximum






Multi linear Array Manifold InterpolationTitle Text
Schmidt, Ralph O.Author Text
IEEE Trans. on Signal Processing, vol. 40, no. 4, pp. 857-866, April 1992.Source Text
Keyword Text
Completely general  source location or direction finding (DF) using an arbitrary
array of sensors and the signal subspace approach using, perhaps, the
MUSIC algorithm requires the use of an array manifold which is equivalent to
the array transfer function.  The array manifold is stored as samples of a
continuum of vectors of (complex) voltages on a grid of uniformly stepped
directions of arrival (DOAs) in azimuth (AZ) and elevation (EL).  Accurate
interpolation between the grid points is essential to keep the storage and
computation requirements down.  In such general DF, two prominent practical
difficulties arise:  (1) Traditional means of interpolating between samples of
the DOA spectrum to find the peak by, for example, fitting polynomials, is
quite undesirable due to the sharpness of the peaks and the intrinsically
incorrect model.  Fortunately, the reciprocal DOA spectrum is locally
(multi)linear and provides the model of choice.  (2)  Received data vectors
depend directly on the signal polarizations which are generally unknown.
Thus, traditional interpolation is inapplicable because the DOA vectors are
themselves to be found.  Although the DOA spectrum might include
polarization parametrically, it is an absolutely unnecessary  computational
(over)load.  In this paper, an approach to interpolation is presented which
overcomes these difficulties.  First, since polarization is a linear parameter
subspace, a DOA spectrum can be computed without recourse to the
unknown polarizations.  Then vector interpolation is replaced by bivector
interpolation to address the radio wavefield case.  (Multi vectors are
mathematical generalizations of "ordinary" vectors as per Grassmann or
exterior algebra.)  The approach distinguishes between sensor arrays in
scalar wavefields (e.g., acoustic) and those in vector wavefields (e.g.,
electromagnetic).  The bivector approach presented herein was first described
 without details.  Experimental performance using the algorithm was
discussed, again without inclusion of the interpolation algorithm itself.   The
algorithm is presented herein.  Since both storage and computer load vary
with the reciprocal of the grid spacing (AZ only) or its square (AZ/EL), the
design relationship between desired accuracy and the required array manifold
grid spacing is given.  The maximum interpolation error  max varies as the cube
of the array manifold grid spacing ∆g for a single source, as the square if a
second  (interfering) source is present and close.  (Author's abstract, formal






Multilinear array manifold interpolation.Title Text
Schmidt, Ralph O.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No. 4, pages 857-866,
April 1992.   Saratoga, California.
Source Text
direction finding systems, signal processing, digital
techniques, mathematical  techniques, interpolation,
spectrum analysis, direction-of arrival spectrum, multi
linear array manifold interpolation, scalar/vector
wavefields, grid spacing, array manifold
Keyword Text
Two algorithmic solutions for interpolating between array manifold grid points
are  presented. The algorithms are for sensor arrays in vector or in scalar
wavefields. The  algorithms make successful use of the condition that the
reciprocal DOA  (direction-of-arrival) spectrum is a multi linear function in the
small, i.e., over the region  of adjacent grid points. Since polarization is a
linear parameter subspace, a DOA  spectrum can be computed without
recourse to the unknown polarizations. Then, vector  interpolation is replaced
by bivector interpolation to address the radio wavefield case.  The approach
distinguishes between sensor arrays in scalar wavefields (e.g., acoustic)  and
those in vector wavefields (e.g., electromagnetic). Since both storage and
compute  load vary with the reciprocal of the grid spacing or its square, the
design relationship  between desired accuracy and the required array manifold






Multilinear array manifold interpolation.Title Text
Schmidt, Ralph O.Author Text
Transactions on Signal Processing, Vol. 40, No. 4, pages 857-866, April
1992. Saratoga, CA.
Source Text
DIRECTION FINDING SYSTEMS, SIGNAL PROCESSING, DIGITAL
TECHNIQUES, MATHEMATICAL TECHNIQUES, INTERPOLATION,
SPECTRUM ANALYSIS, DIRECTION-OF ARRIVAL SPECTRUM,
MULTILINEAR ARRAY MANIFOLD INTERPOLATION, SCALAR/VECTOR
WAVEFIELDS, GRID SPACING, ARRAY MANIFOLD
Keyword Text
Two algorithmic solutions for interpolating between array manifold grid points
are presented. The algorithms are for sensor arrays in vector or in scalar
wavefields. The algorithms make successful use of the condition that the
reciprocal DOA (direction-of-arrival) spectrum is a multilinear function in the
small, i.e., over the region of adjacent grid points. Since polarization is a
linear parameter subspace, a DOA spectrum can be computed without
recourse to the unknown polarizations. Then, vector interpolation is replaced
by bivector interpolation to address the radio wavefield case. The approach
distinguishes between sensor arrays in scalar wavefields (e.g., acoustic) and
those in vector wavefields (e.g., electromagnetic). Since both storage and
compute load vary with the reciprocal of the grid spacing or its square, the
design relationship between desired accuracy and the required array manifold






Multipath propagation effects on digital radio equipped with a plane
reflector repeater
Title Text
Serizawa, Y., Watanabe, Y., Takeshita, S.Author Text
IEE Proceedings- I, Communications, Speech and Vision, Vol.139, No. 2,
pages 176-80; April 1992.  Authors employed:  Department of Power System,
Central Research Institute of Electrical Power Industries, Tokyo, Japan.
Source Text
antenna reflectors, digital radio systems, fading,
geometrical optics, microwave links,  radiowave
propagation, multipath propagation effects, plane
reflector repeater, digital radio hop, ray tracing,
raypath parameters, attenuation fading, dispersive
fading, small-capacity digital  microwave system
Keyword Text
Effects of multipath propagation on a digital radio hop employing a plane
reflector as a  passive repeater were analyzed by using a ray tracing method.
The calculations of  raypath parameters on the hop show that a large-aperture
plane reflector increases  attenuation fading due to the main ray's angle-of-
arrival variation by its sharp radiation  pattern, and it can reduce dispersive
fading. A digital transmission experiment on a  reflector-equipped hop showed







Multipath propagation effects on digital radio equipped with a plane
reflector repeater
Title Text
Serizawa, Y., Watanabe, Y., Takeshita, S.Author Text
IEE Proceedings:  I, Communications, Speech and Vision, Vol.139, No. 2,
pages 176-80, April 1992.  Authors' Association:  Department of Power
System, Central Research Institute of Electr. Power Industry, Tokyo, Japan.
Source Text
antenna reflectors, digital radio systems, fading,
geometrical optics, microwave links, radiowave
propagation, multipath propagation effects, plane
reflector repeater, digital radio hop, ray tracing,
raypath parameters, attenuation fading, dispersive
fading, small-capacity digital microwave systems
Keyword Text
Effects of multipath propagation on a digital radio hop employing a plane
reflector as a passive repeater were analysed by using a ray tracing method.
The calculations of raypath parameters on the hop show that a large-aperture
plane reflector increases attenuation fading due to the main ray's angle-of-
arrival variation by its sharp radiation pattern, and it can reduce dispersive
fading. A digital transmission experiment on a reflector-equipped hop showed







Multiple invariance ESPRIT.Title Text
Swindlehurst, A. Lee, Ottersten, Bjorn; Roy, Richard; Kailath, ThomasAuthor Text
IEEE Transactions on Signal Processing, Vol. 40, No.4, pages 867-881, April
1992. (ISSN 1053-587X)   Authors' Association:  Department of Electr &
Computer Engineering, Brigham Young University, Provo, Utah.
Source Text
STATISTICAL METHODS, TIME SERIES ANALYSIS, DIRECTION
FINDING SYSTEMS, MATHEMATICAL TECHNIQUES, LEAST SQUARE
APPROXIATIONS, OPTIMIZATION, COMPUTER SIMULATION,
MATHEMATICAL TECHNIQUES, CURVE FITTING MULTIPLE
INVARIANCE ESPRIT, TOTAL LEAST SQUARES ESPRIT, SUBSPACE
FITTING METHODS
Keyword Text
A subspace-fitting formulation of the ESPRIT problem is presented that
provides a framework for extending the algorithm to exploit arrays with
multiple invariances. In particular, a multiple invariance (MI) ESPRIT algorithm
is developed and the asymptotic distribution of the estimates is obtained.
Simulations are conducted to verify the analysis and to compare the
performance of MI ESPRIT with that of several other approaches. The
excellent quality of the MI ESPRIT estimates is explained by recent results
which state that, under certain conditions, subspace-fitting methods of this






Multiple invariance ESPRIT.Title Text
Swindlehurst, A. Lee; Ottersten, Bjorn; Roy, Richard; Kailath, ThomasAuthor Text
IEEE Transactions on Signal Processing, Vol. 40, No. 4, pages 867-881,
April 1992.  Authors' Association:  Department of Electrical & Computer
Engineering, Brigham Young University, Provo, UT.
Source Text
statistical methods, time series analysis, direction
finding systems, mathematical  techniques, least
squares approximations, optimization, computer
simulation,  mathematical techniques, curve fitting,
multiple invariance esprit, total least squares ESPRIT,
subspace fitting methods
Keyword Text
A subspace-fitting formulation of the ESPRIT problem is presented that
provides a  framework for extending the algorithm to exploit arrays with
multiple invariances. In  particular, a multiple invariance (MI) ESPRIT
algorithm is developed and the asymptotic  distribution of the estimates is
obtained. Simulations are conducted to verify the analysis  and to compare
the performance of MI ESPRIT with that of several other approaches.  The
excellent quality of the MI ESPRIT estimates is explained by recent results
which  state that, under certain conditions, subspace-fitting methods of this






On the application of uniform linear array bearing estimation techniques
to uniform  circular arrays.
Title Text
Tewfik, A. H. and Hong, W.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No. 4, pages 1008-1011,
April 1992.
Source Text
direction finding systems, mathematical
transformations, Fourier transforms, signal
processing, digital techniques, antennas, arrays,
uniform circular arrays, inverse discrete Fourier
transform, plane waves transformation,  root music
technique
Keyword Text
The problem of estimating the directions of arrival of narrowband plane waves
impinging  on a uniform circular array with M identical sensors uniformly
distributed around a circle  is considered. Specifically, the authors study a
transformed data sequence that is equal  to a reordering of the inverse
discrete Fourier transform sequence corresponding to the  outputs of a
circular array with M elements uniformly distributed around the array
circumference. It is shown that the transformed sequence may be processed
using a  ROOT MUSIC based approach to estimate the elevations and
azimuths of the observed  sources. Any root estimated via ROOT MUSIC
which is on or close to the unit circle  indicates the presence of a source at
the elevation under consideration and an azimuth  equal to the phase of the
root. Experimental results are provided to demonstrate the  advantages of






On the application of uniform linear array bearing estimation techniques
to uniform circular arrays.
Title Text
Tewfik, A. H. and Hong, W.Author Text
Transactions on Signal Processing, Vol. 40, No. 4, pages 1008-1011, April
1992.
Source Text
DIRECTION FINDING SYSTEMS, MATHEMATICAL
TRANSFORMATIONS, FOURIER TRANSFORMS, SIGNAL PROCESSING,
DIGITAL TECHNIQUES, ANTENNAS, ARRAYS UNIFORM CIRCULAR
ARRAYS, INVERSE DISCRETE FOURIER TRANSFORM, PLANE WAVES
TRANSFORMATION, ROOT MUSIC TECHNIQUE
Keyword Text
The problem of estimating the directions of arrival of narrowband plane waves
impinging on a uniform circular array with M identical sensors uniformly
distributed around a circle is considered. Specifically, the authors study a
transformed data sequence that is equal to a reordering of the inverse discrete
Fourier transform sequence corresponding to the outputs of a circular array
with M elements uniformly distributed around the array circumference. It is
shown that the transformed sequence may be processed using a ROOT
MUSIC based approach to estimate the elevations and azimuths of the
observed sources. Any root estimated via ROOT MUSIC which is on or close
to the unit circle indicates the presence of a source at the elevation under
consideration and an azimuth equal to the phase of the root. Experimental
results are provided to demonstrate the advantages of processing the






IEE Colloquium on 'High Latitude Ionospheric Propagation'Title Text
UnknownAuthor Text
Conference Proceedings, Digest No. 100, published by IEE, London, UK,
1992.
Source Text
atmospheric electricity, atmospheric temperature,
Doppler effect, frequency shift keying, interplanetary
magnetic fields, ionosphere, ionospheric
electromagnetic wave propagation, mesosphere, plasma,
radio direction-finding, radio equipment,
radiocommunication, radiowave propagation, solar wind,
sporadic-E layer, thermospherepropagation, plasma,
mesosphere, thermosphere, high-latitude ionosphere, HF
radiowaves, radar, DAMSON, Doppler shift,
communications channels, arrival directions, oblique
chirp sounder signals, signal strength, FSK data
transmission, solar wind, interplanetary magnetic field
directions, polar cap convection flow, sporadic-E
layer, wind, waves, upper atmosphere, global greenhouse
cooling, enhanced electric fields
Keyword Text
The following topics were dealt with: high-latitude ionosphere, HF radiowaves,
radar, DAMSON, Doppler shift, communications channels, arrival directions,
oblique chirp sounder signals, signal strength, FSK data transmission, solar
wind, interplanetary magnetic field directions, polar cap convection flow,
sporadic-E layer, wind, waves, upper atmosphere global greenhouse cooling,






Measurements of the direction of arrival of an oblique chirp sounder
signal
Title Text
Warrington, E.M., Jones, T.B., Hamadyk, P.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
19/1-10, 1992.  Authors' Association:  Leicester Univ., UK.
Source Text
angular measurement, ionospheric electromagnetic wave
propagation, radio direction-finding, swept-frequency
reflectometryoblique chirp sounder signal, high
frequency direction finding systems, direction of
arrival, oblique ionograms, mode structure, tests, wide
aperture goniometric DF system, Canadian Arctic,
bearing errors, bearing swings, 2 to 30 MHz
Keyword Text
The performance of high frequency direction finding systems is related to the
mode content of the received signal and to the frequency. A novel experiment
has been devised to measure the direction of arrival of oblique ionospheric
sounding signals emitted by the worldwide network of BR Communications
chirp sounders. These signals are radiated as a constant sweep chirp signal
from 2 to 16 or 30 MHz. Simultaneous oblique ionograms are recorded for the
paths of interest in order to determine the mode structure at any frequency.
Preliminary tests of the system have been undertaken at Ottawa, Canada and
Cheltenham, UK with the directions of arrival measured by a wide aperture
goniometric DF system. Several interesting features have been identified in
these measurements. A further measurement campaign has been conducted
during April 1992 at very high latitude in the Canadian Arctic where very large
bearing errors and systematic bearing swings, sometimes in excess of+or-50






Transition of acousto-optics into ELINT and ESM systemsTitle Text
Wood, J. and Koontz, M.Author Text
SPIE - Proceedings:  The International Society for Optical Engineering, Vol.
1704, pages 2-9, April 1992.  Authors' Association:  Harris Corp., Melbourne,
Florida.
Source Text
acousto-optical devices, array signal processing,
electronic warfare, military systems, optical
correlation, optical receivers, signal processing
equipment military systems, ELINT systems, transition
of optical processing to systems, TOPS program,
wideband receivers, optical channeliser, ESM systems,
high probability of detection, passive collection
systems, acousto-optic subsystems, channelization,
direction finding
Keyword Text
A need for very high probability of detection in modern passive collection
systems has stimulated development of ever-wider receiver bandwidths. As
the receiver bandwidths increase, some portions of the RF spectrum will
begin to have a probability of signal overlap approaching unity. Wideband
receivers, when operating in these environments with increasing signal threat
densities and new modern modulation techniques, must incorporate
computationally intensive algorithms within the receiver architecture to ensure
reliable performance. Acousto-optic processing subsystems offer a real-time
solution to several of the computationally intensive signal processing
functions required in wideband passive collection systems. Two such acousto-






Developments in ocean wave measurement by HF radarTitle Text
WYATT, L. R. and HOLDEN, G. J.Author Text
IEE Proceedings:  Part F, Radar and Signal Processing, Vol.139, No. 2,
pages 170-174, April 1992.  Research supported by Department of Energy,
England. (ISSN 0956-375X)  Authors' Association:  Sheffield, University,
England
Source Text
HIGH FREQUENCIES, OCEAN SURFACE, RADAR MEASUREMENT,
WATER WAVES
Keyword Text
This paper describes improvements that have been made to a method of
inversion of the HF radar Doppler spectrum to provide a measurement of the
ocean wave directional spectrum., The ability to make such measurements
over the whole HF band using the same iversion method is demonstrated.,
Measurements obtained in storm conditions, in fetch-limited conditions and in
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Source Text
high frequencies, ocean surface, radar measurement,
water waves, air water  interactions, direction
finding, Doppler effect, radar scattering, wind effects
Keyword Text
This paper describes improvements that have been made to a method of
inversion of the  HF radar Doppler spectrum to provide a measurement of the
ocean wave directional  spectrum.  The ability to make such measurements
over the whole HF band using the  same inversion method is demonstrated.
Measurements obtained in storm conditions, in  fetch-limited conditions and







Signal-selective time-difference of arrival estimation for passive location
of man-made  signal sources in highly corruptive environments--II:
Algorithms and performance.
Title Text
Chen, Chih-Kang and Gardner, William A.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No. 5, pages 1185-1197,
May 1992.  Authors' Association:  Silicon Engines, Palo Alto, CA.
Source Text
signal processing, correlation detectors, telemetering,
direction finding systems, digital techniques,
mathematical transformations, Fourier transforms,
spectrum analysis, spectral coherence alignment method,
time-difference-of-arrival estimation,  signal-
selective algorithms, generalized cross-correlation
method, spectral correlation  ratio method, spectral
coherence nulling method
Keyword Text
For the problem of estimating time difference of arrival (TDOA) of radio waves
impinging on a pair of antennas for the purpose of passively locating the
source of a  communications or telemetry signal in the presence of interfering
signals and noise, a  new class of signal-selective algorithms that are highly
tolerant to interference and noise  is introduced. By virtue of the fact that the
multiple-signal resolution problem is  essentially eliminated by the signal
selectivity of the algorithms, performance advantages  are gained. The new
algorithms exhibit their signal selectivity regardless of the extent  of temporal,
spectral, or spatial overlap among received signals, yet their computational
complexity is no more than that of conventional algorithms. Algorithmic
implementations  of some of the new methods are given, and theoretical
arguments given in part 1 of this  work are corroborated by quantitative
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Algorithms and performance.
Title Text
Chen, Chih-Kang and Gardner, William A.Author Text
Transactions on Signal Processing, Vol. 40, No. 5, pages 1185-1197,  May
1992.  Authors' Association:  Silicon Engines, Palo Alto, CA.
Source Text
SIGNAL PROCESSING_Correlation Detectors, TELEMETERING,
DIRECTION FINDING SYSTEMS, SIGNAL PROCESSING_Digital
Techniques, MATHEMATICAL TRANSFORMATIONS, FOURIER
TRANSFORMS, SPECTRUM ANALYSIS, SPECTRAL COHERENCE
ALIGNMENT METHOD, TIME-DIFFERENCE-OF-ARRIVAL
ESTIMATION, SIGNAL-SELECTIVE ALGORITHMS, GENERALIZED
CROSS-CORRELATION METHOD, SPECTRAL CORRELATION RATIO
METHOD, SPECTRAL COHERENCE NULLING METHOD
Keyword Text
For the problem of estimating time difference of arrival (TDOA) of radio waves
impinging on a pair of antennas for the purpose of passively locating the
source of a communications or telemetry signal in the presence of interfering
signals and noise, a new class of signal-selective algorithms that are highly
tolerant to interference and noise is introduced. By virtue of the fact that the
multiple-signal resolution problem is essentially eliminated by the signal
selectivity of the algorithms, performance advantages are gained. The new
algorithms exhibit their signal selectivity regardless of the extent of temporal,
spectral, or spatial overlap among received signals, yet their computational
complexity is no more than that of conventional algorithms. Algorithmic
implementations of some of the new methods are given, and theoretical
arguments given in Pt. I of this work are corroborated by quantitative






Radiothermolocator-radio locator complex for studying the
microstructure of hail clouds  in weather modification.
Title Text
Fedchenko, L. M., Karmov, Kh. N., Tlimakhov, Kh. M.Author Text
Meteorologiya i Gidrologiya, No. 5, pages 107-113, May 1992.Source Text
meteorology, clouds, rain and rainfall, cloud seeding,
atmospheric precipitation, wind effects, estimation,
radar, meteorological, atmospheric temperature, hail
clouds
Keyword Text
Results of changing radio characteristics and parameters of hail cloud
microstructure by  natural development and active influence are presented.
SHF - radio thermolocation -  radiolocation complex is used as an instrument
for controlling the effect of cloud sowing.  The hail-affected areas exceeding
10 mln hectares decreased by 3-4 times as compared  to the territories under
control due to antihail activities so far conducted. One of possible  methods of
remote evaluation of physical effect on the hail processes, applied in the hail
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Keyword Text
Results of changing radiocharacteristics and parameters of hail cloud
microstructure by natural development and active influence are presented.
SHF-radiothermolocation-radiolocation complex is used as an instrument for
controlling the effect of cloud sowing. The hail-affected areas exceeding 10
mln hectares decreased by 3-4 times as compared to the territories under
control due to antihail activities so far conducted. One of possible methods of
remote evaluation of physical effect on the hail processes, applied in the hail





May - JuneMonth Text
E/sub s/ structure using an HF radarTitle Text
From, W. R., Whitehead, J. D.Author Text
Radio Science, Vol. 21, No. 3, pages 309-12, URSI, Ionosphere Prediction
Service; May - June 1992.  Authors employed:  Department of Physics,
Queensland University, St. Lucia, Qld., Australia.
Source Text
ionospheric electromagnetic wave propagation,
ionospheric techniques, plasma, radar applications,
radar systems, radiowave propagation, sporadic-E layer,
ionosphere, sporadic-E layer, kHz 3840, radiowave
propagation, plasma motion, HF radar, angle of
arrival, Doppler shift, radio echoes, clouds of
ionization, velocity, wind shears
Keyword Text
By using an HF radar which produces a steerable beam about 4 degrees wide
and measures angle of  arrival and Doppler shift of radio echoes, the structure
of various types of mid-latitude sporadic  E(E/sub s/) has been determined.
Totally reflecting E/sub s/ is a very smooth layer, tilted less than  1 degree
from the horizontal.  Partially reflecting E/sub s/ consists of clouds of
ionization.  These  clouds vary in size from a few kilometers to 25 km in the
direction of movement and larger in the  transverse direction.  Echoes often
disappear rapidly:  the clouds either disappear quickly or have  sharp edges.
Spread E/sub s/ has a curious structure of small clouds, each of which
reflects only for  a few seconds, but each cloud moves with the same velocity,
typically 100 m/s, even though the  heights of the clouds vary up to 10 km.  It






Signal-selective time-difference-of-arrival estimation for passive location
of man-made signal sources in highly corruptive environments--I: Theory
and method.
Title Text
Gardner, William A. and Chen, Chih-KangAuthor Text
Transactions on Signal Processing, Vol. 40, No. 5, pages 1168-1184, May
1992.  Authors' Association:   Department of Electr Engineering & Comput
Science, University of California, Davis, CA.
Source Text
SIGNAL PROCESSING, CORRELATION DETECTORS, SPECTRUM
ANALYSIS, TELEMETERING, SIGNAL INTERFERENCE, DIRECTION
FINDING SYSTEMS TIME-DIFFERENCE-OF-ARRIVAL ESTIMATION,
SPECTRAL CORRELATION, CYCLIC AUTOCORRELATION,
CYCLOSTATIONARITY MODEL, INVERSE FOURIER TRANSFORMS
Keyword Text
For Pt. II, see ibid., Vol. 40, No. 5, pages 1185-1197, 1992. For the problem
of estimating time difference of arrival (TDOA) of radio waves impinging on a
pair of antennas for the purpose of passively locating the source of a
communications or telemetry signal in the presence of interfering signals and
noise, a new class of signal-selective algorithms that are highly tolerant to
interference and noise is introduced. Unlike conventional methods, the new
methods cross correlate frequency-shifted as well as time-shifted versions of
the received data in order to exploit the unique cyclostationarity property of
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May 1992.  Authors employed:  Department of Electrical Engineering &
Computer Science, University of California, Davis, California.
Source Text
signal processing, correlation detectors, spectrum
analysis, telemetering, signal  interference, direction
finding systems, time-difference-of-arrival estimation,
spectral correlation, cyclic autocorrelation,
cyclostationarity model, inverse Fourier transforms
Keyword Text
For Part II, see ibid., Vol. 40, No. 5, pages 1185-1197, 1992. For the problem
of estimating time difference of arrival (TDOA) of radio waves impinging on a
pair of antennas for  the purpose of passively locating the source of a
communications or telemetry signal in  the presence of interfering signals and
noise, a new class of signal-selective algorithms  that are highly tolerant to
interference and noise is introduced. Unlike conventional  methods, the new
methods cross correlate frequency-shifted as well as time-shifted  versions of
the received data in order to exploit the unique cyclostationarity property of






Radio Direction Finding CourseTitle Text
Guion, W., Hayden, E., Hipp, J., Johnson, R., Smith, C., Sonsteby, A.
and Travers, D.
Author Text
Radio Direction Finding Course, Volumes 1 and 2, Southwest Research




These two volumes constitute an introduction to conventional radio direction
finding techniques.  The course, covered in 12 sessions was presented by the
Electromagnetics Division at Southwest Research Institute.  The sessions
covered overview and background concepts, basic concepts for small aperture
DF systems, small aperture DF system operation under realizable conditions,
DF systems using antenna beamformer outputs, calibration issues,
calibration based DF systems, geolocation, DF sensitivity issues, and solar
effects/the ionosphere.  (Abstract written for purpose of this publication by






The Galileo plasma wave investigationTitle Text
GURNETT, D. A., KURTH, W. S., SHAW, R. R., ROUX, A., GENDRIN, R. ,
KENNEL, C. F., SHAWHAN, S. D.
Author Text
Space Science Reviews, Vol. 60, No. 1-4, pages 341-355, May 1992.
Authors' Association:  Jet Propulsion Lab., California Institute of Technology,
Pasadena, California; Iowa, University, Iowa City; Centre de Recherches en
Physique de l'Environnement Terrestre et Planetaire, Issy-les-Moulineaux,
France; California University, Los Angeles, California.
(ISSN 0038-6308)
Source Text
ELECTRONIC PACKAGING, GALILEO SPACECRAFT, JUPITER
ATMOSPHERE, PLANETARY MAGNETOSPHERES, PLASMA WAVES,
RADIO EMISSION
Keyword Text
The purpose of the Galileo plasma wave investigation is to study plasma
waves and radio emissions in the magnetosphere of Jupiter., The plasma
wave instrument uses an electric dipole antenna to detect electric fields, and
two search coil magnetic antennasto detect magnetic fields., The frequency
range covered is 5 Hz to 5.6 MHz for electric fields and 5 Hz to 160 kHz for
magnetic fields., Low time-resolution survey spectrums are provided by three
on-board spectrum analyzers., In the normal mode of operatithe frequency
resolution is about 10 percent, and the time resolution for a complete set of
electric and magnetic field measurements is 37.33 s., High time-resolution
spectrums are provided by a wideband receiver., The wideband receiver
provides waveform asurements over bandwidths of 1, 10, and 80 kHz.,
Compared to previous measurements at Jupiter this instrument has several
new capabilities., These new capabilities include (1) both electric and
magnetic field measurements to distinguish electrostatic andlectromagnetic
waves, (2) direction finding measurements to determine source locations, and






The Galileo plasma wave investigationTitle Text
Gurnett, D. A., Kurth, W. S., Shaw, R. R., Roux, A., Gendrin, R.,
Kennel, C. F., Scarf, F. L., Shawhan, S. D.
Author Text
Space Science Reviews, Vol. 60, No. 1-4, pages 341-355, May 1992. (ISSN
0038-6308)  Authors employed:  Iowa University, Iowa City; Centre De
Recherches En Physique De L'environnement Terrestre Et Planetaire, Issy-
Les-Moulineaux, France; California University, Los Angeles
Source Text
electronic packaging, Galileo spacecraft, Jupiter
atmosphere, planetary magnetospheres,  plasma waves,
radio emission, electric dipoles, planetary magnetic
fields, satellite-borne  instruments, wave-particle
interactions
Keyword Text
The purpose of the Galileo plasma wave investigation is to study plasma
waves and radio  emissions in the magnetosphere of Jupiter.  The plasma
wave instrument uses an electric  dipole antenna to detect electric fields, and
two search coil magnetic antennas to detect  magnetic fields.  The frequency
range covered is 5 Hz to 5.6 MHZ for electric fields and  5 Hz to 160 kHz for
magnetic fields.  Low time-resolution survey spectrums are  provided by three
on-board spectrum analyzers.  In the normal mode of operation the  frequency
resolution is about 10 percent, and the time resolution for a complete set of
electric and magnetic field measurements is 37.33 s.  High time-resolution
spectrums are  provided by a wideband receiver.  The wideband receiver
provides waveform  measurements over bandwidths of 1, 10, and 80 kHz.
Compared to previous  measurements at Jupiter this instrument has several
new capabilities.  These new  capabilities include (1) both electric and
magnetic field measurements to distinguish  electrostatic and
electromagnetic waves, (2) direction finding measurements to determine







The development of multi-processor software, for the demonstration of
passive real time threat emitter location
Title Text
Hsiung, D. and Wichmann, T.Author Text
Conference:  IEEE 1992 National Aerospace and Electronics Conference,
NAECON '92, Dayton, OH., May 18-22, 1992.  Proceedings published by
IEEE, New York, NY, (Cat No. 92CH3158-3), Vol. 2, pages 650-6, 1992.
(ISBN 0 7803 0652 X)
Source Text
aerospace computing, military computing,
multiprocessing programs, radio direction-finding,
radiowave interferometry, software engineeringmulti-
processor software, passive real time threat emitter
location, DFLS, Direction Finding and Location System,
interferometry, angle rate measurement, antenna array,
HP-300 computer, ground tests, moving emitter, airborne
platform
Keyword Text
A software development which supports the demonstration of an alternative,
and much faster, method of measuring emitter range is described. This IR&D
program, called DFLS (Direction Finding and Location System), combines
interferometry with precision angle rate measurement to estimate range. The
program has extended over several years beginning in 1989 with the
development of an interferometry antenna array. In 1990 the antenna was
incorporated into a receiver system and interfaced with an HP-300 computer
for ground tests. Using the software described herein it was possible to
estimate the range of a moving emitter within 5% in from 3 to 20 s (depending
on initial angle). In 1991 the hardware and software were upgraded to be able
to obtain measurements from an airborne platform. The software was
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Method of determining the coordinates of meteor stream radiantsTitle Text
Isamutdinov, Sh.O.Author Text
Institute of Astrophysics, Academy of Science, Tajikistan, Astronomicheskii
Vestnik, Vol.26, No.3, pages 91-4.  Translation:  Solar System Research,
Vol. 26, No.3, pages 304-7; May - June 1992.
Source Text
astronomical techniques, meteors, coordinates, meteor
stream radiants, errors, angle of arrival
Keyword Text
The paper investigates a method of determining the coordinates of meteor







Method of determining the coordinates of meteor stream radiantsTitle Text
Isamutdinov, Sh.O.Author Text
Journal:  Astronomicheskii Vestnik, Vol.26, No.3, pages 91-4, May-June
1992. (ISSN 0320-930X)  Translation:  Solar System Research, Vol.26, No.3,
pages 304-7, May-June 1992. (ISSN 0038-0946)  Author's Association:  Inst.
of Astrophys., Acad. of Sci., Tajikistan
Source Text
astronomical techniques, meteorscoordinates, meteor
stream radiants, errors, angle of arrival
Keyword Text
The paper investigates a method of determining the coordinates of meteor







Electromagnetic Scattering from an Inhomogeneous Object by Ray
Tracing
Title Text
Kim, Hyeongdong and Ling, HaoAuthor Text




A "shooting and bouncing ray" (SBR) formulation is  presented for treating the
electromagnetic scattering from electrically large, inhomogeneous objects.  A
dense grid of rays representing the incident plane wave is shot toward the
inhomogeneous object.  At the scatterer boundary, reflected rays and
refracted rays are generated due to discontinuity of the medium parameters.
The trajectory, amplitude, phase and polarization of the rays inside the
inhomogeneous object are traced based on geometrical optics.  Whenever
the rays cross the scatterer surface, additional reflected/refracted rays are
generated and are tracked.  This process is repeated until the intensities of
the refracted/reflected rays become negligible.  The contributions of the
exiting rays to the total scattered field are calculated by using the equivalence
principle in conjunction with a ray-tube integration scheme.  The ray
formulation is applied to calculate the back scattering from cylinders and
spheres and good agreement with the exact series solutions is observed in
the high frequency range.  In addition, the back scattering mechanisms in
penetrable objects are interpreted in terms of simple ray pictures.  (Authors'






Two-Dimensional Angle and Polarization Estimation Using the ESPRIT
Algorithm
Title Text
Li, Jian and Compton, R. T. Jr.Author Text




It is shown how the ESPRIT algorithm may be used with a square array of
crossed dipoles to estimate both the two-dimensional arrival angles and the
polarizations of incoming narrow-band signals.  The ESPRIT algorithm
exploits the invariance properties of such an array so that both angle and
polarization estimates may be computed.  Some typical examples showing
the use of this approach are presented.  (Authors' abstract, formal literature,






Two-dimensional angle and polarization estimation using the ESPRIT
algorithm
Title Text
Li, Jian and Compton, R. T., Jr.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 40, No. 5, pages 550-
555, May 1992.  Research supported by JSEP, 1992.  (ISSN 0018-926X)
Authors' Association:  Kentucky University, Lexington; Ohio State University,
Columbus.
Source Text
direction finding, electromagnetic radiation, plane
waves, polarization (waves), signal analysis, antenna
arrays, dipole antennas, narrowband
Keyword Text
It is shown how the ESPRIT algorithm may be used with a square array of
crossed  dipoles to estimate both the two-dimensional arrival angles and the
polarizations of  incoming narrow-band signals.  The ESPRIT algorithm
exploits the invariance properties  of such an array so that both angle and
polarization estimates may be computed.  Some  typical examples showing






Two-dimensional angle and polarization estimation using the ESPRIT
algorithm
Title Text
LI, JIAN and COMPTON, R. T., JR.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 40, No. 5, pages 550-
555, May 1992.  Research supported by JSEP.  (ISSN 0018-926X)  Authors'
Association:  Kentucky, University, Lexington, Kentucky;  Ohio State
University, Columbus, Ohio.
Source Text
DIRECTION FINDING, ELECTROMAGNETIC RADIATION, PLANE
WAVES, POLARIZATION (WAVES), SIGNAL ANALYSIS
Keyword Text
It is shown how the ESPRIT algorithm may be used with a square array of
crossed dipoles to estimate both the two-dimensional arrival angles and the
polarizations of incoming narrow-band signals., The ESPRIT algorithm
exploits the invariance properties of uch an array so that both angle and
polarization estimates may be computed., Some typical examples showing






Resolution improvement in connection with the direction-finding of
broadband signals
Title Text
Mal'tsev, E. A.Author Text
Radiotekhnika, No. 5-6, pages 11-14, May - June 1992.  In Russian, 1992.
(ISSN 0033-8486)
Source Text
broadband, correlation detection, direction finding,
signal processing, Fourier  transformation, signal to
noise ratios, spatial distribution
Keyword Text
The paper examines the application of the degrees of the correlation matrix
(CM) to  determine the directions of arrival of broadband signals. An
improvement in the  resolution of the superresolution direction-finding
algorithms is shown to result in this  case. The mechanism of this
improvement is connected not with the noise level but with  the properties of






Resolution improvement in connection with the direction-finding of
broadband signals
Title Text
MAL'TSEV, E. A.Author Text
Radiotekhnika, No. 5-6, pages 11-14, May-June 1992.  (ISSN 0033-8486)Source Text
BROADBAND, CORRELATION DETECTION, DIRECTION FINDING,
SIGNAL PROCESSING
Keyword Text
The paper examines the application of the degrees of the correlation matrix
(CM) to determine the directions of arrival of broadband signals., An
improvement in the resolution of the superresolution direction-finding
algorithms is shown to result in this ase., The mechanism of this
improvement is connected not with the noise level but with the properties of






Improvement of resolution of direction finding using wideband signalsTitle Text
Maltsev, E. A.Author Text
Radiotekhnika, No. 5-6, pages 11-14, May - June 1992.Source Text
radio direction finding systems, signal receivers,
correlation methods, optimization, spectrum analysis,
signal to noise ratio, matrix algebra, electric network
parameters, resolution, broadband signals
Keyword Text
Application of correlation matrix degrees for determination of direction finding
using  wideband signals is studied.  It is shown that in this case resolution of
super-resolvable  bearing is improved however the improvement mechanism is
due rather to the properties  of spatial correlation matrix signal bat the noise






Improvement of resolution of direction finding using wideband signalsTitle Text
Maltsev, E.A.Author Text
Tekhnika, No. 5-6, pages 11-14, May-Jun 1992.Source Text
Radio direction finding systems, Signal receivers,
Correlation methods, Optimization, Spectrum analysis,
Signal to noise ratio, Matrix algebra, Electric network
parametersResolution, Broadband signals
Keyword Text
Application of correlation matrix degrees for determination of direction finding
using wideband signals is studied. It is shown that in this case resolution of
super-resolvable bearing is improved however the improvement mechanism is







Matrix beamforming preprocessor for beamspace Root-MUSICTitle Text
Ming LuAuthor Text
Conference:  1992 IEEE International Symposium on Circuits and Systems,
San Diego, CA, May 10-13, 1992.  Published by IEEE, New York, NY, (Cat
No. 92CH3139-3), Vol. 2, pages 537-40, 1992.  (ISBN 0 7803 0593 0)
Author's Association:  Dept. of Radio Eng., Southeast Univ., Nanjing, China
Source Text
array signal processing, interference (signal),
interpolation, matrix algebrasynthetic array, virtual
linear equispaced array, beamspace Root-MUSIC,
algebraic direction-finding, interpolation, matrix
beamforming preprocessor, error, SNR resolution
threshold, main-lobe beam pattern
Keyword Text
The author considers the problem of interpolating a synthetic or virtual linear
equispaced (LES) array from a real irregular array to effect some algebraic
direction-finding technique such as Root-MUSIC. The interpolation of a virtual
LES array can be accomplished through the use of a matrix beamforming
preprocessor connected to the output of the real array. The author has
considered how to place the 'sensor' of the virtual LES array and the design of
the matrix beamforming preprocessor, i.e. the interpolation matrix. In terms of
error of the interpolation, the loss of signal-to-noise ratio (SNR), and SNR
resolution threshold, the construction of the virtual LES array is investigated.
It is shown that the virtual LES array should have the same main-lobe beam
pattern as the real array over an interpolation sector. Numerical results are






Noise effect on the accuracy of estimation of center position of an
extended object
Title Text
Monakov, A. A., Ostrovityanov, P. V.Author Text
Radioelektronika, Vol. 35, No. 5, pages 39-44, May 1992.  Izvestiya VUZSource Text
radio direction finding systems, spurious signal noise,
error analysis, statistical methods, algorithms, signal
to noise ratio, probability, estimation, sampling,
bearing accuracy
Keyword Text
Statistical analysis is carried out of different algorithms for estimating position
of an  energy center of an extended object with account for intrinsic noises of
a receiving  device. Comparison of obtained algorithms is fulfilled on the base
of results of  calculations of mathematical expectation and estimation
dispersion of a measured angular  coordinate. As an example is considered a
measure on the base of a Monopulse direction  finder. An object represents
himself a totality of two independent luminous points. It is  shown that the
obtained algorithms have different efficiency on dependence on the value  of






Noise effect on the accuracy of estimation of centre position of an
extended object
Title Text
Monakov, A.A. and Ostrovityanov, P.V.Author Text
Radioelektronika, Vol. 35, No. 5, pages 39-44, May 1992.Source Text
Radio direction finding systems, Spurious signal noise,
Error analysis, Statistical methods, Algorithms, Signal
to noise ratio, Probability, Estimation,
SamplingBearing accuracy
Keyword Text
Statistical analysis is carried out of different algorithms for estimating position
of an energy centre of an extended object with account for intrinsic noises of
a receiving device. Comparison of obtained algorithms is fulfilled on the base
of results of calculations of mathematical expectation and estimation
dispersion of a measured angular coordinate. As an example is considered a
measure on the base of a monopulse direction finder. An object represents
himself a totality of two indendent luminous points. It is shown that the
obtained algorithms have different efficiency on dependence on the value of






Rate of location area updates in cellular systemsTitle Text
Seskar, I., Maric, S.V., Holtzman, J., Wasserman, J.Author Text
Conference:  42nd VTS Conference, Vehicular Technology Society, Frontiers
of Technology:  From Pioneers to the 21st Century, Denver, CO, May 10-13,
1992.  Published by IEEE, New York, NY, Vol. 2, pages 694-7, 1992.  (ISBN
0 7803 0673 2)  Authors' Association:  WINLAB, Rutgers Univ., Piscataway,
NJ
Source Text
cellular radio, radio direction-finding, road
trafficideal street maps, tracking, vehicle speeds,
vehicle densities, traffic volume, location area
updates, cellular systems, moving subscriber terminals,
vehicle traffic model, real street maps, uniform
traffic model
Keyword Text
The problem of keeping track of the location of moving subscriber terminals in
cellular systems is discussed. A vehicle traffic model is developed on the
basis of realistic relationships between important traffic parameters: speed,
density and volume. Results for various traffic conditions were obtained for
ideal and real street maps and compared with the uniform traffic model.






Radio location through high resolution eigenstructure processing




Conference:  NTC '92:  National Telesystems Conference, Washington, DC,
May 19-20, 1992.  Sponsored by IEEE, George Washington University.
Published by IEEE. New York, NY, (Cat No 92CH3120-3), pages 3/9-12,
1992.  (ISBN 0 7803 0554 X)  Author's Association:  Lockheed Sanders Inc.,
Nashua, NH
Source Text
antenna phased arrays, array signal processing, delays,
dipole antennas, eigenvalues and eigenfunctions,
radionavigationhigh resolution techniques, angle of
arrival, pulse modulated RF signal, radio location,
simulations, eigenstructure processing, multipath AOA,
differential time delay estimates, adaptive array
processing, circular eight-element dipole array, HF
signals, surface wave path, skywave path, phase
modulated RF signals
Keyword Text
An eigenstructure-based, doubly adaptive array processing algorithm is
described. This algorithm was designed to resolve the differential time of
arrival between a direct signal and a delayed replica that arrives via a different
ray path. Simulations, using theoretical responses of a circular eight-element
dipole array, demonstrates the characteristics of this doubly adaptive
technique. Experiments have demonstrated robust differential time delay
resolution of HF signals propagated to an array by two paths, a surface wave
path and a skywave path. Differential time delays of approximately 1.9






The further development of internally heated quartz resonators and the
oscillators on their basis for use in up-to-date search-and-rescue and
communication systems
Title Text
Vorohkovsky, Y.L., Petrosian, I.G., Drakhlis, B.G., Volkov, A.A.Author Text
Conference:  1992 IEEE Frequency Control Symposium, Hershey, PA, May
27-29, 1992.  Proceedings published by IEEE, New York, NY, (Cat No.
92CH3083-3), pages 505-12, 1992.  (ISBN 0 7803 0476 4)  Authors'
Association:  Marion Mfg. Co., St. Petersburg, Russia.
Source Text
compensation, crystal resonators, frequency stability,
radio direction-finding, radiocommunication,
radiofrequency oscillators, temperature control,
transfer functionsoven control circuit, radio beacons,
search-and-rescue systems, binary code frequencies,
internally heated quartz resonators, high-stability
quartz oscillators, low power consumption, fast warm-
up, small size, long-term frequency stability, transfer
function, voltage-compensated crystal oscillator,
SiO/sub 2/
Keyword Text
Internally heated quartz resonators (IHQRs) offer opportunities for design of
high-stability quartz oscillators with low power consumption, fast warm-up,
small size, and resistance to severe operating conditions. The development of
IHQRs and oscillators to meet the requirements of new electronic systems is
described. The performance of IHQRs and quartz oscillators is significantly
improved: long-term frequency stability up to 2*10/sup m-10/ per day and
3*10/sup -8/ per year; power consumption to 150 mW at -60 degrees C and
65 mW at +25 degrees C; and IHQR overall dimensions to 10 cm/sup 3/. The
transition to 'binary code' frequencies of 16.384 MHz and 6.4 MHz is made,
and the transfer function of the voltage-compensated crystal oscillator (VCXO)






Mutual coupling effects on phase-only direction findingTitle Text
Weiss, A. J., Friedlander, B.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 40, No. 5, pages 535-
41; May 1992.  Authors employed:  Department of Electrical Engineering, Tel
Aviv University, Israel.
Source Text
radio direction-finding, system performance, phase-only
direction finding, direction finding systems, phase-
only  measurements, mutual coupling, Cramer-Rao bounds,
direction estimates
Keyword Text
Most direction finding systems currently in use are based on phase-only
measurements.  The performance of these systems in the presence of mutual
coupling is examined. It is  shown that phase-only direction finding systems
are statistically efficient in the absence  of mutual coupling, but they lose this
property when mutual coupling is present. Included  here are a description of
a phase-only algorithm, an analysis of its performance,  derivation of the







Mutual coupling effects on phase-only direction findingTitle Text
Weiss, A.J. and Friedlander, B.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 40, No. 5, pages 535-
41, May 1992.  Authors' Association:  Department of Electr. Engineering, Tel
Aviv University., srael.
Source Text
radio direction-finding system performance, phase-only
direction finding, direction finding systems, phase-
only measurements, mutual coupling, Cramer-Rao bounds,
direction estimates
Keyword Text
Most direction finding systems currently in use are based on phase-only
measurements. The performance of these systems in the presence of mutual
coupling is examined. It is shown that phase-only direction finding systems
are statistically efficient in the absence of mutual coupling, but they lose this
property when mutual coupling is present. Included here are a description of a
phase-only algorithm, an analysis of its performance, derivation of the Cramer-






Mutual Coupling Effects on Phase-Only Direction FindingTitle Text
Weiss, Anthony J. and Friedlander, BenjaminAuthor Text




Most direction-finding systems currently in use are based on phase-only
measurements.  In this paper, the performance of these systems in the
presence of mutual coupling is examined.  It is shown that phase-only
direction-finding systems are statistically efficient in the absence of mutual
coupling, but they lose this property when mutual coupling is present.
Included here are a description of a  phase-only algorithm, an analysis of its
performance, derivation of the Cramer-Rao bounds for the direction estimates,
and some numerical examples.  (Authors' abstract, formal literature, English






Design of a meteor scatter communication network for vehicle trackingTitle Text
Weitzen, J., Larsen, J., Mawrey, R.Author Text
IEEE. New York, NY, USA. 75-8 vol.1, 2 vol. 1092, USA. Meteor
Communication Corp., Kent, WA, USA. May 1992.
Source Text
meteor burst communications, mobile radio systems,
radio direction-finding, tracking systemscontention
probability, meteor scatter communication network,
vehicle tracking, low VHF band, automatic vehicle
location, vehicle communication, design, dense meteor
scatter
Keyword Text
Meteor scatter communication operating in the low VHF band, using the
ionized trails of meteors entering the atmosphere as free naturally occurring
satellite channels, represents a low-cost alternative technology for automatic
vehicle location and vehicle communication. The primary issues in the design
of a network capable of supporting in excess of 100000 vehicles are
described. One of the key issues is contention within the network due to the
presence of more than one vehicle within the footprint created by each meteor
trail. A technique for predicting the probability of contention in a dense meteor







Holographic optical elements and charge coupled device technology at
work in laser communications acquisition and tracking systems
Title Text
Wilkins, G.D.Author Text
Conference:  IEEE 1992 National Aerospace and Electronics Conference,
NAECON '92, Dayton, OH., May 18-22, 1992.  Proceedings published by
IEEE, New York, NY, (Cat No. 92CH3158-3), Vol. 3, pages 1170-3, 1992.
(ISBN 0 7803 0652 X)
Author's Association:  Wright Lab., Wright-Patterson AFB, OH
Source Text
CCD image sensors, holographic optical elements, image
processing equipment, lenses, optical communication
equipment, trackingCID camera, CCD array, charge
coupled device, laser communications acquisition,
tracking, free space laser communication, holographic
lens, interface, MicroVAX computer, wide field-of-view
laser radiation angle-of-arrival sensor, position-
sensing, quad cells, 850 nm
Keyword Text
In an effort to advance free space laser communication, Wright Laboratory's
Laser Communications Laboratory personnel contracted the design and
fabrication of a wide field-of-view holographic lens to image incoming laser
radiation onto an electronic position-sensing device. The lens was fabricated
to operate at a wavelength of 850 nm and mounted on a charge injection
device (CID) camera. The author describes the lens and the hardware
interface that combines the lens, camera, and MicroVAX computer into a
wide field-of-view laser radiation angle-of-arrival sensor. He also provides a
comparison of CID and charge coupled device (CCD) array technology with











Conference:  IEEE 1992 National Aerospace and Electronics Conference,
NAECON '92, Dayton, OH., May 18-22, 1992.  Proceedings published by
IEEE, New York, NY, (Cat No. 92CH3158-3), Vol. 3, pages 1158-63, 1992.
(ISBN 0 7803 0652 X) Authors' Association:  Wright Lab., Wright-Patterson
AFB, OH
Source Text
atmospheric light propagation, light diffraction,
optical linkslight propagation, free space laser
communications, Wright Laboratory, angle-of-arrival
fluctuations, incident radiation, focussed spot size,
diffraction limited aperture, atmosphere, pulsed-laser
communications link, 8 km
Keyword Text
The author summarizes the Wright Laboratory research conducted to
determine the feasibility of using inherent information, such as angle-of-arrival
fluctuations of incident radiation and spreading of the focussed spot size,
obtained through the measurement of the diffraction limited aperture of the
atmosphere (r/sub 0/) to adaptively optimize laser communications system
parameters. The method used to measure the r/sub 0/ and details concerning






Command and control structure and perception system of the German
MoD experimental program 'Robotics on the Battlefield'
Title Text
Zapp, A.Author Text
Conference:  1992 IEEE International Conference on Robotics and
Automation, Nice, France, May 12-14, 1992.  Proceedings published by IEEE
Comput. Soc. Press. Los Alamitos, CA, (Cat No. 92CH3140-1), Vol.3, pages
2789-91, 1992.  (ISBN 0 8186 2720 4)  Author's Association:  ESG Elektronik-
System-GmbH, Munchen, Germany.
Source Text
command and control systems, computer vision, mobile
robotsrobotics, battlefield, command and control
structure, perception system, ARTES, autonomous robotic
test, German Ministry of Defense, robot vehicle,
operating area, commandability, TV-cameras, acoustic
direction finder, laser range finder, sensor data
processing
Keyword Text
The command and control structure and the perception system of ARTES
(autonomous robotic test and experimental system) are described. ARTES is
the demonstrator system of the German Ministry of Defense experimental
program 'Robotics on the Battlefield.' It consists of a command center and the
robot vehicle. The operating area for the robot will be approximately 5*5
km/sup 2/. The vehicle will not be teleoperated. One major objective of the
program is to solve the problem of the commandability under battlefield
conditions without line of sight. The perception system of the robot consists
of several TV-cameras, an acoustic direction finder, a laser range finder, and






The Longitudinal Occurrence of Equatorial F Layer IrregularitiesTitle Text
Aarons, JulesAuthor Text
50th AGARD-EPP Symposium and Panel Meeting on Radiolocation
Techniques, London, United Kingdom, 1-5 June 1992 (miscellaneous papers




Determining the morphology of F layer irregularities as a function of longitude
in the equatorial region is vital for understanding the physics of the
development of these irregularities.  We aim to lay the observational basis
which then can be used to test theoretical models.  Theoretical models have
been developed, notably in the papers by R.  T. Tsunoda (Rev. Geophys. 26,
719, 1988) and by T. Maruyama and N. Matuura (J. Geophys. Res. 89,
10903, 1984).  The question is whether the models are consistent with the
morphology as we see it.  According to our criteria, the data used should be
confined to observations taken near the magnetic equator during quiet
magnetic periods and at times within a few hours after sunset.  Anomaly
region data should be omitted for studying the generation mechanism.  The
questions to be answered by proposed mechanisms are (1) why do the
equinox months have high levels of occurrence over all longitudes? (2) why
are there relatively high levels of occurrence in the Central Pacific Sector in
the July-August period and in the 0-75º West Sector in the November-
December period? (3) why are there very low levels of occurrence in November
and December in the Central Pacific Sector and in July and August in the 0-
75º West Sector? Satellite in-situ data, scintillation and spread F
observations will be reviewed.  The limitation of each data set will be outlined
particularly as relevant to the bias produced by the existence of thin versus
extended layers of irregularities.  A cartoon as to the occurrence pattern, as
we see it, as a function of longitude will be shown.  (Author's abstract,






Airborne system for detection and location of radio interference sourcesTitle Text
Audone, B. and Pastore, A.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
26/1-12, 1992.  Authors' Association:  ALENIA-Settore Sistemi Difesa,
Stabilimento di Caselle, Caselle Torinese, Italy
Source Text
aerospace testing, radio direction-finding,
radiofrequency interferencesource detection, source
location, HF, VHF, UHF, radio interference sources,
surveillance, airborne system, prototype installation,
aircraft, flight tests, 20 MHz to 1 GHz
Keyword Text
The paper analyzes the requirements and problems related to the surveillance
for civil application, of the electromagnetic spectrum between 20 and 1000
MHz, with particular attention to the detection and location of radio
interference sources; after a brief introduction and indication of the advantages
of an airborne versus ground installation, the airborne system designed by
Alenia in cooperation with the Italian Ministry of Post and Telecommunication,
its practical implementation and the prototype installation on board a small
twin turboprop aircraft for experimentation purposes is presented. The results






Airborne System for Detection and Location of Radio Interference
Sources
Title Text
Audone, Bruno, Pastore, Alberto, Alenia, Settore Sistemi DifesaAuthor Text
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Techniques, London, United Kingdom, 1-5 June 1992 (miscellaneous papers




The rapid expansion of telecommunication has practically saturated every
band of radio frequency spectrum; a similar expansion of electrical and
electronic devices has affected all radio communications which are, in some
way, influenced by a large amount of interferences, either intentionally or
unintentionally produced.  Operational consequences of these interferences,
particularly in the frequency channels used for aeronautical services, can be
extremely dangerous, making mandatory a tight control of electromagnetic
spectrum.  The present paper analyzes the requirements and the problems
related to the surveillance, for civil application, of the electromagnetic
spectrum between 20 and 1000 MHz, with particular attention to the detection
and location of radio interference sources; after a brief introduction and the
indication of the advantages of an airborne versus ground installation, the
airborne system designed by Alenia in cooperation with Italian Ministry of
Post and Telecommunication, its practical implementation and the prototype
installation on board a small twin turboprops aircraft for experimentation
purposes is presented.  The results of the flight tests are also analyzed and
discussed.  (Abstract taken from authors' summary, proceedings, English










50th AGARD-EPP Symposium and Panel Meeting on Radiolocation
Techniques, London, United Kingdom, 1-5 June 1992 (miscellaneous papers




Radiowave signals, over a very broad range of frequencies, are used
extensively in navigation and propagation systems.  These signals that
propagate to very large distances from the transmitter across the earth's
surface or through the ionosphere are significantly affected by media
irregularities.  Some of these irregularities are fixed while others fluctuate due
to, for instance, the diurnal variations in the ionosphere.  The magnitude and
phase of CW signals are affected by the medium through which they
propagate.  Since these effects are frequency dependent, transient (pulsed)
signals also undergo distortions and delays,  which have a very significant
impact on navigation and positioning systems.  Thus when CW signals are
used for navigation or positioning, it is necessary to predict the deviations in
the phase of the received signals (phase anomalies) due to medium effects.
When pulsed signals are used for navigation and positioning, it is necessary
to predict the signal delays due to the medium effects.  Moreover for given
propagation paths, it is necessary to avoid the use of carrier frequencies that
are more prone to signal distortions which make it very difficult to predict the
time of arrival of the radio signals.  It is necessary to obtain accurate
predictions of the received signals as the demands on the navigation system
become more stringent.  Thus for most relevant propagation problems, it is
not sufficient to use idealized models of the propagation medium.  The
models that need to be considered consist of layers of nonuniform thickness
with varying electromagnetic parameters.  Since the ionosphere also needs to
be considered, the medium is generally considered to be both
inhomogeneous and anisotropic.  For these irregular models of the curved
earth-ionosphere propagation environment it is not possible too obtain
standard separable solutions for the propagation problem.  Furthermore, since
the solutions should be valid for a very broad range of radio frequencies, the
physical/geometrical optics (high frequency) approach or the small
perturbation (low frequency) approach cannot be used in general.  In this
work, a full-wave approach is described in detail.  Radiowave propagation over
irregular propagation paths is examined in detail.  The phase anomalies and
Abstract Text
pulse delays and distortions for radio signals transmitted across hills and
valleys on the earth's surface or over the oceans and through irregular layered
models of the earth's crust and the ionosphere are determined using the full-
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This paper deals with some propagation effects which can influence single
station location systems.  We consider first, the direct problem which
consists of estimating several directions of arrival of the incoming waves.  For
this purpose and for a given state of the ionospheric medium, the angles of all
propagation paths and modes are determined.  In a second step, the
simplified model of waves coming from the ionosphere which  has been
developed before, permits us to simulate the behavior of Radiogoniometers.
We analyze the performance of Goniometric systems based upon
interferometry, data processing and space-time processing.  Proximity in
such propagation modes leads to the addition of a polarization filtering
procedure.  The problem in reverse consists of locating the emitter thanks to
the previous Radiogoniometry results.  We look at the effect of an imperfect
knowledge of the profile before introducing two SSL methods: the first dealing
with vertical sounding results; the second works from a partial updating
profile.  We give also an example of an influence of tilt.  (Authors' abstract,






Influence of propagation on high-frequency direction-finding and single-
station radiolocation
Title Text
Baltazart, V., Bertel, L., Eleury, R.Author Text
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Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
9/1-13, 1992.  Authors' Association:  Lab. Radiocommun., Rennes Univ.,
France
Source Text
inverse problems, ionospheric electromagnetic wave
propagation, radio direction-finding, radiowave
interferometry, radiowave propagationhigh-frequency
direction-finding, single-station radiolocation,
directions of arrival, ionospheric medium, propagation
paths, modes, performance of goniometric systems,
interferometry, data processing, space-time processing,
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Keyword Text
The direct problem consists in estimating several directions of arrival of the
incoming waves. For this purpose and for a given state of the ionospheric
medium, the angles of all propagation paths and modes are determined. The
simplified model of waves coming from the ionosphere permits the authors to
simulate the behaviour of radiogoniometers. They analyse the performance of
goniometric systems based upon interferometry, data processing and space-
time processing. Proximity in such propagation modes leads to the addition
of a polarisation filtering procedure. The inverse problem consists in locating
the emitter thanks to the previous radiogoniometry results. The effect of an
imperfect knowledge of the profile is considered single station before two
methods: the first deals with vertical sounding results; the second works from
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The Advanced Translator Processing System was developed to provide a low
cost alternative to tracking translated GPS signals.  It is backwards
compatible with the Translator Processing System (TPS) currently used to
track Ballistic Missile Translators (BMT) by the US Ranges.  NAVSYS has
also developed a BMT compatible Translator.  A key element of the ATPS is
the Preamplifier/Down convertor (P/DC) module which was developed by
NAVSYS to condition the received Translator signal so it can be tracked with
a conventional C/A code receiver.  This significantly reduces the cost of the
hardware by allowing the ATPS to be constructed mostly from off-the-shelf
components.  The ATPS and Translator were tested against the RAJPO
Ballistic Missile and Translator Processing System Specifications.  This
paper presents the results of tests demonstrating the performance of the
ATPS and Translator under different  operating conditions.  NAVSYS has also
developed a Post Test Processing System (PTPS), incorporating the same
components, which records the Translator data during the tests.  When this
data is played back, high-accuracy Time and Space Position Information
(TSPI) data can be computed on the vehicle even under extreme dynamics.
(Abstract taken from authors' summary, proceedings, English language, file






Target position fixing using angle-measurement data from a mobile
receiving station
Title Text
Bulychev, Yu. G., Korotun, A. A., Manin, A. P., Motorkin, V. A.Author Text
Radiotekhnika.  Translation: Telecommunications and Radio Engineering,
Part 2 (Radio  Engineering), Vol. 47, No. 6, pages 80-4; June 1992.
Source Text
angular measurement, radio navigation, target position
fixing, mobile receiving station, tracked  target,
angle-measurement data,  mobile direction-finder,
spatial topology
Keyword Text
Relations that enable the position of a tracked target to be estimated  from
angle-measurement data from a mobile direction-finder are derived  based on
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fixing, mobile receiving station, tracked target, angle-
measurement data, mobile direction-finder, spatial
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Keyword Text
Relations that enable the position of a tracked target to be estimated from
angle-measurement data from a mobile direction-finder are derived based on
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A system for recording extremely low frequency (ELF) noise bursts produced
by global lightning activity is described.  The location of the source lightning
flashes for some 320 such events has been deduced from these data.  The
range of the sources was found by modeling the data using a least-squares fit
to the complex wave impedance obtained from the standard propagation
theory applicable to the earth-ionosphere spherical-shell waveguide.  The
source bearings were deduced from two orthogonal components of the
magnetic field vector using the usual Goniometric technique.  The source
range and bearing serve to locate each source on the surface of the earth.
The data show that the majority of ELF event sources are located in tropical
regions, an average of 7.4 Mm away from the observing station situated at
51.14 degrees North, 1.44 degrees West (Geographic).  The use off such a
system to monitor worldwide thunderstorm activity, so far as this relates to
ELF events, has been demonstrated.  (Abstract taken from authors'
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Keyword Text
A system for recording extremely low frequency noise bursts produced by
global lightning activity is described. The location of the source lightning
flashes for some 320 such events has been deduced. The range of the
sources was found by modelling the data using a least-squares fit to the
complex wave impedance obtained from the standard propagation theory
applicable to the Earth ionosphere spherical-shell waveguide. The source
bearings were deduced from two orthogonal components of the magnetic field
vector by the usual goniometric technique. The data show that the majority of
ELF event sources are located in tropical regions, an average of 7.4 Mm away
from the observing station situated at 51.14 degrees N, 1.44 degrees W
(Geographic). The use of such a system to monitor worldwide thunderstorm
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Source Text
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Keyword Text
Inertial systems, GPS when available, and imaging sensors are combined to
improve overall accuracy by means of filtering and data merging. Models of
the inertial systems, and the information computed by the imaging sensors
are combined in a global Kalman filter scheme. The goal is to equip the user
to study the sensitivity of the vision algorithms to system parameters and
external conditions in order to get the best overall accuracy. This paper
presents the Kalman filter scheme and the issues involved. The data that can
be obtained from imaging and the associated treatments are presented. The
authors specify the constraints and the conditions under which these data






The Spatial and Temporal Characteristics of High Frequency Auroral
Back scatter
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Preliminary results from the measurements of high frequency (HF) back
scattered signals from the auroral ionosphere using the Verona-Ava Linear
Array Radar (VALAR) system are presented.  VALAR is an experimental HF
back scatter system capable of obtaining high resolution synoptic mapping of
HF signals back scattered from field-aligned electron density irregularities in
the auroral ionosphere.  The receive system includes a 700-meter-long linear
array, providing the high azimuthal resolution required for determining the
spatial distribution of HF auroral back scatter.  Since the completion of  the
system tests and calibration at the end of 1989, experimental campaigns
have been carried out on a near-monthly basis.  In this paper, we provide a
brief description of VALAR and present preliminary measurements of three
types of phenomena; ground back scatter, slant-F, and auroral back scatter.
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array signal processing, fading, least squares
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Keyword Text
A simple parametric target model fitting algorithm, to give a least squares fit
to the observed in-phase and quadrature data across a linear sampled
aperture array, is outlined. The performance of this algorithm with various
simulated signals and noise levels is presented. The algorithm was developed
for the analysis of data obtained on a large HF receiving array near Ottawa.
An example of this analysis is given. In this instance a long range signal
exhibiting typical ionospheric fading (on individual array elements) is shown to
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Recent conflicts have highlighted the benefits o "soft-kill" electronic warfare
(stand off, escort and self screening jamming), during intrusion into areas
protected by Air Defence (AD) radar networks.  These conflicts have
highlighted the need to protect and supplement the Recognized Air Picture
(RAP) with the ability to locate and track the intruding jammers.  This paper
describes a demonstrator Passive Jammer Location (PJL) system, and some
of the theory behind it, currently under development at the Marconi Research
Center.  The two basic geometrical techniques for locating unknown emitters,
usually termed triangulation and Trilateration, are identified.  The main
problems associated with triangulation techniques, those of target ghosts and
ghost resolution in denser scenarios, are discussed and trilateration
processing using correlation offered as a solution.  The main feature of an
operational PJL system is noted as being the need to positively resolve
jammer positions, to sub-beam accuracy, in dense jamming scenarios.  This
includes the "pop-up" target appearing over the radar horizon and the agile
sophisticated jammer.  In addition a number of other features are identified
which would be desirable in any future NATO PJL system.  Over a number of
years, the UK MoD and GEC-Marconi have undertaken a number of studies
relating to PJL architectures and data processing techniques.  In 1991, these
studies led to the Air Defence Emitter Location Equipment (ADELE)
Technology Demonstrator.  The objectives of the ADELE program are to
demonstrate that the requirements of a PJL system can be met at a price
affordable by AD system procurers.  Additionally, to confirm that the new PJL
data processing techniques, developed during these  previous studies,
perform as predicted during live trials.  The paper discusses the main
hardware and software modules making up the ADELE demonstrator
including: the multibeam antenna, the resistive matrix beamformer, the PJL
multi-channel signal sampling hardware, radar interfaces and synchronization,
signal and data processing, display and recording and simulation resources.
(Abstract taken from author's summary, proceedings, English
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Keyword Text
The two basic geometrical techniques for locating unknown emitters are
identified. The main problems associated with triangulation techniques, those
of target ghosts and ghost resolution in denser scenarios, are discussed and
trilateration processing using correlation is offered as a solution. The paper
discusses the main hardware and software modules making up the ADELE
demonstrator, including the multibeam antenna, the resistive matrix
beamformer, the Passive Jammer Location multi-channel signal sampling
hardware, radar interfaces and synchronisation, signal and data processing,
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Source Text
EIGENVALUES, MATRICES (MATHEMATICS), SIGNAL PROCESSING,
SIGNAL TO NOISE RATIOS
Keyword Text
The paper presents a comparative analysis of the signal-subspace
eigenvalues of a conventional covariance matrix and a covariance matrix after
a spatial smoothing preprocessing procedure was performed., The results
clearly demonstrate the advantages and dsadvantages of the commonly used
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eigenvalues, matrices (mathematics), signal processing,
signal to noise ratios, angular  resolution, direction
finding, random signals
Keyword Text
The paper presents a comparative analysis of the signal-subspace
eigenvalues of a  conventional covariance matrix and a covariance matrix after
a spatial smoothing  preprocessing procedure was performed.  The results
clearly demonstrate the advantages  and disadvantages of the commonly
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Keyword Text
A scheme for cellular radio which greatly increases the allowable number of
simultaneous users in each cell is proposed. The scheme employs space-
division multiplexing by means of an adaptive antenna array at the base
station (1) to separate the temporally and spectrally overlapping signals of
users that arrive from different locations within the cell and to mitigate
multipath fading and shadowing at the base station and (2) by reciprocity to
transmit directively to minimize interfering signals arriving at the mobile units
and to mitigate multipath fading and shadowing at the mobile units. A novel
aspect of the proposed scheme is that no training signals are required for
adaptation, nor are computationally intensive direction-finding methods
required, nor is any calibration data required for the array. Results from
computer simulations on the performance of the new scheme show that the
proposed scheme can accommodate up to five times as many users as a
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Skywave signals in the HF band experience a plethora of effects which distort
them in the time, space and spectral domains.  The ability of a particular
measurement to resolve discrete components which faithfully represent a
single signal source (i.e., useful for angle-of-arrival estimation) is a somewhat
random occurrence given any one fixed integration time.  However, the fact
that the signal components can be resolved in the spectral domain by our
Doppler technique much of the time seems to indicate that there are indeed a
finite number of discrete components in any skywave signal and that the
Doppler shift for each component varies independently such that they may e
resolvable in the spectral domain.  (Abstract taken from authors' summary,
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Skywave signals in the HF band experience a plethora of effects which distort
them in the time, space and spectral domains.  The ability of a particular
measurement to resolve discrete components which faithfully represent a
single signal source (i.e., useful for angle-of-arrival estimation) is a somewhat
random occurrence given any one fixed integration time.  However, the fact
that the signal components can be resolved in the spectral domain by our
Doppler technique much of the time seems to indicate that there are indeed a
finite number of discrete components in any skywave signal and that the
Doppler shift for each component varies independently such that they may be
resolvable in the spectral domain.  (Abstract taken from authors' summary,
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Keyword Text
Skywave signals in the HF band experience a plethora of effects which distort
them in the time, space and spectral domains. The ability of a particular
measurement to resolve discrete components which represent faithfully a
single signal source (i.e. useful for angle-of-arrival estimation) is a somewhat
random occurrence given any one fixed integration time. However, the
resolvability of the signal components in the spectral domain by a Doppler
technique for much of the time seems to indicate that there are indeed a finite
number of discrete components in any skywave signal, and that the Doppler
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Keyword Text
Preselectors are often used to screen the dense signal environments
encountered by  broadband receivers.  The use of tunable preselectors in
multi-channel, phase-tracking,  direction-finding systems requires precise
frequency tracking and consistent bandwidth  control. A closed-loop filter
design is available that provides precise and repeatable  control of the filter's
center frequency.  The author describes this design which employs  YIG
filters, two or more of which can be hooked to a single local oscillator so that
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Keyword Text
Preselectors are often used to screen the dense signal environments
encountered by broadband receivers. The use of tunable preselectors in multi-
channel, phase-tracking, direction-finding systems requires precise frequency
tracking and consistent bandwidth control. A closed-loop filter design is
available that provides precise and repeatable control of the filter's center
frequency. The author describes this design which employs YIG filters, two or
more of which can be hooked to a single local oscillator so that all the filters
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This paper considers the problem of passive radiolocation for the case of HF
multipath propagation.  A new technique is developed for the estimation of
interpath time delay applying an eigen based superresolution spectral
estimation method.  The technique samples the wavefield received by two
spatially separated antennas to compute intersensory delay time for each
constituent signal through a normalized eigen Cepstral analysis.  The
intersensory delays and interpath delay are used in concert to estimate the
location of the transmitter.  The method is applied to experimental data in a
preliminary proof-of-concept analysis.  (Abstract taken from authors'






A new passive SSL technique for HF radiolocationTitle Text
Johnson, R.L., Black, Q.R., Sonsteby, A.G.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
12/1-8, 1992.  Authors' Association:  Electromagnetics Div., Southwest Res.
Inst., San Antonio, Texas.
Source Text
eigenvalues and eigenfunctions, radio direction-
finding, spectral analysispassive single-site locator,
HF radiolocation, interpath time delay, eigen-based
super-resolution spectral estimation, spatially
separated antennas, intersensor delay time, normalized
eigen-cepstral analysis
Keyword Text
A new technique is developed for the estimation of interpath time delay
applying an eigen-based super-resolution spectral estimation method. It
samples the wavefield received by two spatially separated antennas to
compute intersensor delay time for each constituent signal through a
normalized eigen-cepstral analysis. The intersensor delays and interpath
delay are used in concert to estimate the location of the transmitter. The
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It is well known that the auroral zone ionosphere contains steep time varying
gradients in electron density which can produce large off-great circle bearings
in the direction of arrival of HF radio signals reflected from this region of the
ionosphere.  Recent DF measurements at a high latitude site indicate that
large bearing errors are also observed in signals reflected from the polar cap
ionosphere which is generally regarded as being a much less disturbed region
than the auroral zone.  A feature of these measurements is a large (±50º)
quasi-periodic swing in the direction of arrival observed for both short and long
propagation paths.  These changes in angle of arrival are attributed to
reflection from patches or "blobs" of over-dense plasma which travel with the
convection current flow across the polar cap region from day side to night
side.  The periods of large bearing swings are well correlated with the onset of
magnetic activity as measured by the Kp index.  (Abstract taken from
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Strong gradients in electron density associated with sunrise and sunset are a
well known feature of the ionosphere and will produce off great circle bearings,
particularly if the propagation path is parallel to the dawn  or disk terminator.
Measurements have been undertaken of the direction of arrival of signals in
the range 3 to 23 MHZ radiated by a transmitter located at Clyde River in the
Canadian Arctic (70ºN, 70ºW).  The path from this transmitter to the receiving
site at Boston, USA, is parallel to the dawn dusk line and consequently
systematic changes in bearings are expected to occur.  Bearings measured
during January 1989 indicate a positive error of a few degrees at around
sunrise.  As the day progressed, the error decreased, becoming zero at local
noon at the path mid point.  As the dusk approaches, the tilts in the
ionosphere are reversed in gradient and there is a small negative swing in the
mean bearing.  The bearing error at dusk is smaller than at sunrise since the
ionospheric gradients at this time are less steep.  The diurnal swing in the
bearing occurs during the winter and equinox periods but is absent (or very
small) during  summer.  This is because the ionospheric gradients in summer
are smaller than  those at other seasons due to the relatively low values of the
F-region critical frequency (foF2) which occur during the summer daytime.
(Abstract taken from authors' summary, proceedings, English
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Keyword Text
It is known that in the auroral zone ionosphere steep time-varying gradients in
electron density can produce large off-great-circle bearings in the direction of
arrival of HF radio signals reflected from this region. DF measurements at a
high latitude site indicate that large bearing errors are also observed in signals
reflected from the polar cap ionosphere which is generally regarded as being
much less disturbed than the auroral zone. A feature of these measurements
is a large (+or-50 degrees ) quasi-periodic swing in the direction of arrival
observed for both short and long propagation paths. These changes are
attributed to reflection from patches or 'blobs' of over-dense plasma which
travel with the convection current flow across the polar cap region from
dayside to nightside. The periods of large bearing swings are well correlated






Location of frequency-agile transmissions and bursts by pick-up with
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Source Text
correlation methods, frequency agility, least squares
approximations, military systems, radio direction-
finding, real-time systems, tracking systems, voice
communicationfrequency-agile transmissions, sequential
analysis, rapid scanning, battlefield environment,
point-to-point speech communications, bursts,
classification of direction-finding data, correlation
between detectors, real-time tracking, location after
extraction, direction-finding, Cartesian least-squares
method, Rayleigh laws
Keyword Text
A battlefield environment containing 100 arrays of ten transmitters in a 50 km
square is modelled on the basis of point-to-point speech communications on
fixed and hopping frequencies. The recognition of both types of transmission
and of bursts by classification of direction-finding data is discussed.
Techniques of location and correlation between detectors are summarised. A
system designed for real-time tracking by location after extraction in 2-second
cycles is evaluated statistically. Appendices set out the principles of direction-
finding by a Cartesian least-squares method, and modelling of two-way






Rayleigh quotient iterative algorithms for frequency estimation and
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Jyh-Chern Ho and Jar-Ferr YangAuthor Text
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June 1992.  (ISSN 1016-2364)  Authors' Association:  Department of Electr.
Engineering, National Cheng Kung University, Tainan, Taiwan.
Source Text
computational complexity, iterative methods,
polynomials, signal processing, spectral
analysisfrequency estimation, direction finding,
Rayleigh quotient iterative algorithm, computational
complexity, eigenvalues, N-by-N matrix, unit circle,
spectral polynomials, zero suppression technique,
tracking performance, gradient Newton algorithm
Keyword Text
The Rayleigh quotient iterative algorithm with computational complexity
O(N/sup 3/) was originally suggested for finding the eigenvalues of an N-by-N
matrix with fast convergence rate. A modified Rayleigh quotient iterative
(MRQI) algorithm is proposed to track the desired roots, i.e. the roots close to
the unit circle of spectral polynomials. The MRQI algorithm associated with a
zero suppression technique, called the parallel Rayleigh quotient iterative
(PRQI) algorithm, is further proposed to assure that rooting processors
converge to different desired principal roots of spectral polynomials. The PRQI
algorithm only with computational complexity O(N) tracks the nonstationary
roots of spectral polynomials even starting from random initializations.
Simulations show the better tracking performance of the suggested algorithm






Rayleigh quotient iterative algorithms for frequency estimation and
direction finding
Title Text
Jyh-Chern Ho, Jar-Ferr YangAuthor Text
Journal of Information Science and Engineering, Vol. 8, No. 2, pages 305-20;
June 1992.  Authors employed:  Department of Electrical Engineering,
National Cheng Kung University, Tainan, Taiwan.
Source Text
computational complexity, iterative methods,
polynomials, signal processing, spectral  analysis,
frequency estimation, direction finding, Rayleigh
quotient iterative algorithm,  computational
complexity, eigenvalues, N-by-N matrix, unit circle,
spectral  polynomials, zero suppression technique,
tracking performance, gradient Newton  algorithm
Keyword Text
The Rayleigh quotient iterative algorithm with computational complexity
O(N/sup 3/) was  originally suggested for finding the eigenvalues of an N-by-N
matrix with fast  convergence rate. A modified Rayleigh quotient iterative
(MRQI) algorithm is proposed  to track the desired roots, i.e. the roots close
to the unit circle of spectral polynomials.   The MRQI algorithm associated
with a zero suppression technique, called the parallel  Rayleigh quotient
iterative (PRQI) algorithm, is further proposed to assure that rooting
processors converge to different desired principal roots of spectral
polynomials.  The  PRQI algorithm only with computational complexity O(N)
tracks the nonstationary roots  of spectral polynomials even starting from
random initializations.  Simulations show the  better tracking performance of






Propagation characteristics of the ionospheric transmission window
relating to long wave location issues
Title Text
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Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
2/1-17, 1992.  Authors' Association:  Phillips Lab., Geophysics Directorate,
Hanscom AFB, MA
Source Text
electromagnetic wave transmission, ionospheric
electromagnetic wave propagation, radio direction-
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Keyword Text
Owing to the influence of the Earth's magnetic field, long wave signals can
penetrate through the ionosphere at times with relatively little loss, depending
on ionospheric conditions and other propagation factors. This has prompted
investigations of the long wave 'ionospheric transmission window' as part of
efforts to assess the feasibility of deploying long wave emitters in space for
terrestrial applications and/or for exploiting, in space, signals emanating from
ground-based long wave transmitters. This paper outlines results of theoretical
and experimental investigations over the frequency range from about 100 Hz
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Most applications of long radio waves (ELF/VLF/LF/MF) are ground-based
and exploit the fact that such signals can propagate to great distances via
reflections from the lower ionosphere.  Thus, knowledge of the long  wave
reflection properties of the lower ionosphere has, in part, led to the
development of techniques for direction finding and location of long wave
emitters; especially for the situation in which both the source of the long
waves and their  observation location(s) are on or near the surface of the
earth.  It is known however that, owing to the influence of the earth's magnetic
field, long wave signals can penetrate through the ionosphere as well; at
times, with relatively little loss, depending on ionospheric conditions and other
propagation factors.  This has prompted investigations of the long wave
"ionospheric transmission window" as part of efforts to assess the feasibility
of deploying long wave emitters in space for terrestrial applications and/or for
exploiting, in space, signals emanating from ground-based long wave
transmitters.  This paper outlines results of theoretical and experimental
investigations of the ionospheric transmission window over the frequency
range from about 100 Hz to 500 kHz, with emphasis on some of the
directional issues associated with long wave trans-ionospheric propagation.
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Modern defense systems depend on comprehensive surveillance capability.
The ability to detect and locate the radio signals is a major element of a
surveillance system.  With the increasing need for more mobile surveillance
systems in conjunction with the rapid deployment of forces and the advent of
technology allowing more enhanced use of small aperture systems, tactical
direction finding (DF) and radio location systems will have to be operated in
diverse operational conditions.  A quick assessment of the error levels
expected and the evaluation of the reliability of the fixes on the targeted area
bears crucial importance to the effectiveness of the missions using DF data.
This paper presents a sophisticated, graphics workstation based computer
tool developed for the system level analysis of radio communication systems
and describes its use in radio location applications for realizing such accurate
and realistic assessments with substantial money and time savings.
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Source Text
computer graphics, electromagnetic interference,
jamming, radio direction-findingCommunication
Interference/Jamming and Propagation Analysis System,
radio location, graphics workstation based computer
tool, system level analysis, savings
Keyword Text
This paper presents a sophisticated, graphics workstation based computer
tool developed for the system level analysis of radio communication systems,
and describes its use in radio location applications for realizing accurate and
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Source Text
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radiation patterns, backscatter, ionospheric
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Keyword Text
Direction-finding from a single station in the English Channel is described with
a diagram of the circular array of 64 vertical-polarisation active antennas,
digitally controlled phase-shifters, measuring receiver and computer
connections. Lobe-scanning measurements, sweeping 360 degrees in
azimuth and 90 degrees in elevation, with broadcast transmitters located in
Germany, Austria, Switzerland, Spain and northern England are compared
with calculated azimuths. Elevation angles deduced from the Advanced Stand
Alone Prediction System propagation model and from oblique transpositions
of vertical ionograms show greater discrepancies at the lower frequencies of
the 6 to 22 MHz band. Simulation suggests that multipath discrimination is
feasible only for relative amplitudes in ratios of 0.5 or more, and directions of
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antenna phased arrays, array signal processing, delays,
dipole antennas, eigenvalues and eigenfunctions, radio
direction-findingradiolocation, high resolution
eigenstructure processing, multipath, doubly adaptive
array processing algorithm, differential time of
arrival, eight-element dipole array
Keyword Text
An eigenstructure based, doubly adaptive array processing algorithm is
described. This resolves the differential time of arrival between the direct
signal and a delayed replica that arrives over a different ray path. Simulations,
using theoretical responses of a circular eight-element dipole array illustrate
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An eigenstructure based, doubly adaptive array processing algorithm is
described.  This algorithm resolves the differential time of arrival (DTOA)
between the direct signal and a delayed replica that arrives over a different ray
path.  Simulations, using theoretical responses of a circular eight-element
dipole array, illustrate the resolving characteristics of the algorithm. (Authors'
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This paper is a product of theoretical and practical work done with
geostationary and low earth-orbiting (SARSAT) satellites.  Reliability,
efficiency and cost considerations have resulted in an all digital
implementation with standard processors.  The analog signal is represented
by complex samples calculated from real sampling with an algorithm based
on an original concept.  Any telecommunication (or radar) signal is
represented by reversible transformations of a sinusoidal carrier.  Maximum
likelihood synchronization and demodulation must be used and consists of
reconstructing the "best" carrier from the received signal.  Depending on the
uncertainty level, one tries a certain number of time-frequency hypotheses,
and for each hypothesis, one makes optimum estimations of three carrier
parameters: modulus, phase and frequency.  Since one deals with one
circular function, it is straightforward to develop the phase, so that phase and
frequency are the two parameters defining a straight line in the developed
phase-time plane.  The two corresponding estimators are decorrelated.  For a
terrestrial vehicle, one can have a good estimation of its velocity, and even for
a stationary satellite there is an apparent periodical known motion, which can
be used to locate the vehicle by a convenient combination of elementary
estimations.  Of course, some frequency spreading, clock stability and delay
are necessary, but explicit performance is easy to derive s functions of
operational conditions.  Analysis of numerical results may suggest useful
practical systems.  (Abstract taken from author's summary, proceedings,
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position measurement, radio direction-finding, radio
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Keyword Text
In the traditional approach currently adopted for strategic DF networks the
location is determined by triangulation using Lines of Bearing of the signals
observed at two or more HF-DF sites. Alternatively, the location may be
derived by observations at a single DF site, if they are extended to include the
elevation angle as well as the bearing of the incoming radio waves. This paper
compares and contrasts the two approaches. The relative advantages of the







Procedures for Determining the Location of an HF Radio TransmitterTitle Text
McNamara, Leo F.Author Text
AGARD Symposium on Radio Location Techniques, London, June 1992.Source Text
Keyword Text
The location of an HF transmitter may be derived by either of two methods,
depending on what observations of the target transmitter are available.  In the
traditional approach currently adopted for strategic DF networks, the location
is determined by triangulation using lines of bearing (LOB) of the signals
observed at two or more HF-DF sites. This approach is called here the LOB
approach.  Alternatively, the location may be derived by observations at a
single DF site, if the observations are extended to include that of the elevation
angle as well as the bearing of the incoming radio waves.  Triangulation in the
vertical plane containing the observed LOB, using a model of the propagation
medium (the ionosphere), leads to an estimate of the position of the target
transmitter.  This approach is known as the single site location (SSL)
method.  The success of the LOB approach depends heavily on two or more
DF sites being able to hear and process the signals from the target
transmitter, as well as on having reasonably favorable geometries.  When
these conditions are not met, the LOB approach fails.  The SSL method, on
the other hand, is applicable under almost all conditions.   This paper
therefore compares and contrasts the two approaches to determining the
location of an HF transmitter.  The relative  advantages of the SSL approach
are shown to be such that all HF-DF sites should logically be SSL sites.
(Abstract taken from author's summary, presentation, English language, file
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Keyword Text
The location of an HF transmitter may be derived by either of two methods,
depending on what observations of the target transmitter are available.  In the
traditional approach currently adopted for strategic DF networks, the location
is determined by triangulation using lines of bearing (LOB) of the signals
observed at two or more HF-DF sites.  This approach is called here the LOB
approach.  Alternatively, the location may be derived by observations at a
single DF site, if the observations are extended to include that of the elevation
angle as well as the bearing of the incoming radio waves.  Triangulation in the
vertical plane containing the observed LOB, using a model of the propagation
medium (the ionosphere), leads to an estimate of the position of the target
transmitter.  This approach is known as the single site location (SSL)
method.  The success of the LOB approach depends heavily on two or more
DF sites being able to hear and process the signals from the target
transmitter, as well as on having reasonably favorable geometries.  When
these conditions are not met, the LOB approach fails.  The SSL method, on
the other hand, is applicable under almost all conditions.  This paper therefore
compares and contrasts the two approaches to determining the location of an
HF transmitter.  The relative advantages of the SSL approach are shown to be
such that all HF-DF sites should logically be SSL sites.  (Abstract taken from
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The location of an HF transmitter may be derived by either of two methods,
depending on what observations of the target transmitter are available.  In the
traditional approach currently adopted for strategic DF networks, the location
is determined by triangulation using Lines of Bearing (LOB) of the signals
observed at two or more HF-DF sites.  This approach is  called here the LOB
approach.  Alternatively, the location may be derived by observations at a
single DF site, if the observations are extended to include that of the elevation
angle as well as the bearing of the incoming radio waves.  Triangulation in the
vertical plane containing the observed LOB, using a model of the propagation
medium (the ionosphere), leads to an estimate of the position of the target
transmitter.  This approach is known as the Single Site Location (SSL)
method.  The success of the LOB approach depends heavily on two or more
DF sites being able to hear and process the signals from the target
transmitter, as well as on having reasonably favorable geometries.  When
these conditions are not met, the LOB approach fails.  The SSL method, on
the other hand, is applicable under almost all conditions.  This paper therefore
compares and contrasts the two approaches to determining the location  of
an HF transmitter.  The relative advantages of the SSL approach are shown to
be such that all HF-DF sites should logically be SSL sites.  (Abstract taken
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Keyword Text
Estimates of the propagation errors that can be made in measurement of the
geographic coordinates of an HF emitter when utilizing HF direction finding
techniques are given. The errors considered in this analysis are due to (1)
imprecise knowledge of the ionospheric reflection height, (2) ionospheric tilts,
i.e. gradients of electron density and (3) tropospheric refractive bending. The
angular deviations and ground range errors are presented as a function of
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site. Application to HF radiolocation
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Source Text
backscatter, inverse problems, ionospheric
electromagnetic wave propagation, ionospheric
techniques, radio direction-findingaeronomy, mesoscale
modelling, HF radiolocation, inverse problem,
monostatic backscatter ionosonde, ionogram inversion,
angle of elevation, backscatter measurement, large
antenna arrays, precision
Keyword Text
The inverse problem of modelling from a collection of measurements with a
monostatic backscatter ionosonde is addressed, with a summary of ionogram
inversion studies carried out since 1968. The significance of the angle of
elevation in backscatter measurement with large antenna arrays is stressed.
The inversion process is stabilised with this supplementary variable, and the
overall precision of the resulting model is evaluated as 5 to 10 times that of
previous methods. A map covering a region of the order of 6000 km which
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Source Text
army personnel, survival (personnel), psychology,
planning, survival kits, medicine, shelters, water
supplies, fires, food supply, poisonous plants,
medicinal plants, animals, survival equipment, survival
weapons, deserts, tropical regions, cold weather
survival, survival at sea, direction finding, signals,
enemy, camouflage, hazards, NTISDODA
Keyword Text
A soldier can be sent to any area of the world.  It may be in a temperate,
tropical, arctic or subarctic region.  It is possible to be left alone in a remote
area--possibly enemy  territory--with little or no personal gear.  This manual
provides information and describes basic techniques to enable you to survive
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electromagnetic wave interference, electromagnetic wave
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Keyword Text
Locations for target transmitters based on intercepted lines of bearing (LOB's)
are subject to error if multipath results from skywave interference or
seascatter. Skywave multipath becomes important for ranges greater than
300 km while ground wave multipath may be significant for ranges less than
about 100 km. In this paper groundwave multipath is estimated using the
compensation theorem. This method provides a convenient analytical tool for
relating the change in mutual impedance between a transmitting monopole
and a receiving loop over a rough and a flat sea. The change in mutual
impedance, in turn, is related to the change in current in each of the receiving
loops used to generate LOB's. Some predicted and observed examples of
fleet exercise LOB errors from wind generated swell are based on target
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Keyword Text
A method for determining the angle of impact of an object on a thin-walled
structure which determines the angle of impact through analysis of the
acoustic waves which result when an object impacts a structure is presented.
Transducers are placed on and in the surface of the structure which sense the
wave caused in the structure by impact. The waves are recorded and saved
for analysis. For source motion normal to the surface, the antisymmetric
mode has a large amplitude while that of the symmetric mode is very small.
As the source angle increases with respect to the surface normal, the
symmetric mode amplitude increases while the antisymmetric mode
amplitude decreases. Thus, the angle of impact is determined by measuring
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Keyword Text
A method for determining the angle of impact of an object on a thin-walled
structure  which determines the angle of impact through analysis of the
acoustic waves which result  when an object impacts a structure is
presented.  Transducers are placed on and in the  surface of the structure
which sense the wave caused in the structure by impact.  The  waves are
recorded and saved for analysis.  For source motion normal to the surface,
the  anti-symmetric mode has a large amplitude while that of the symmetric
mode is very  small.  As the source angle increases with respect to the
surface normal, the symmetric  mode amplitude increases while the anti-
symmetric mode amplitude decreases.  Thus, the  angle of impact is
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electromagnetic wave refraction, ionospheric
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Keyword Text
A year-long experimental program was conducted to measure refractive
bending at low VHF frequencies and to determine whether this deviation or
error could be predicted using large scale ionospheric models such as the
Ionospheric Conductivity and Electron Density program. An experiment to
measure directly the angle of arrival of a 29.5 MHz signal from an orbiting
satellite was successfully completed. The satellite was in a circular orbit at
an altitude of 1000 km. It was shown that refractive errors can be directly
related to the electron density along the measurement slant range.
Ionospheric disturbances such as sporadic E and ionospheric storms produce
large short-term errors that can approach 10 degrees . In addition to day/night
variations, seasonal and solar cycle sensitivities were found. The refractive
error varied so rapidly with respect to time and space that its prediction with a
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This paper describes the observed performance of an HF single site locator
(SSL) which employs current interferometer technology.  One hundred forty-
two locations were obtained from non-cooperative targets over a five-day
period in April 1989.  Locations were determined from fast, high resolution
azimuth and elevation angle of arrival measurements and a knowledge of the
ionospheric reflecting medium.  Exact emitter locations  were determined
post facto with ground truth data from the field units.  Five modes of
transmission were encountered and the signals were successfully located.
Miss distance accuracies varied between 12.5 kilometers to 40.5 kilometers
over ranges that varied from 109 kilometers to 526 kilometers.  Performance
varied as a function of modulation type with SSB voice being the most difficult
to prosecute and packet and burst signals were the easiest to locate.  Also
performance varied as a function of range and the relationship of the operating
frequency to the maximum usable frequency between the SSL and the target.
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A year long experimental program was conducted to measure refractive
bending, or how much the signal deviates from true line of sight, at low VHF
frequencies (29.5 MHZ), and to determine whether this deviation or error could
be predicted using large scale ionospheric models such as the Ionospheric
Conductivity and Electron Density (ICED) program.  An experiment to directly
measure the angle of arrival of a 29.5 MHZ signal from an orbiting satellite
was successfully completed.  The satellite was in a circular orbit at an
altitude of 1000 km.  It was shown that refractive errors can be directly related
to the electron density along the measurement slant range.  Ionospheric
disturbances such as sporadic E and ionospheric storms produce large, short-
term errors that can approach 10 degrees.  In addition to day/night variations,
seasonal and solar cycle sensitivities were found.  The refractive error varied
so rapidly with respect to time and space that its  prediction with a median
value ionospheric code is almost impossible.  (Author's abstract,
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In this work, a new algorithm for multiple emitter direction finding for circular
arrays is proposed.  The algorithm uses a single snapshot for processing.
The observation is first transformed into frequency domain.   Then, by using
the Fourier series coefficients of pattern of the sensors, it is transformed into
a suitable sequence.  The linear prediction method is applied to the resulting
sequence to determine the direction of arrivals from the zeros of
corresponding linear prediction filter.  An iterative correction scheme is used
to improve the accuracy of the estimates.  Computer simulations have been
performed to evaluate the performance of the algorithm.  It has been observed
that the algorithm operates successfully if the array circumference is
comparable to the wavelength.  (Abstract taken from authors' summary,






Multiple emitter direction finding from a circular array by single
snapshot processing
Title Text
Tamk, Y. and Tuncay Koc, A.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
38/1-8, 1992.  Authors' Association:  Dept. of Electr. & Electron. Eng., Middle
East Tech. Univ., Ankara, Turkey.
Source Text
array signal processing, digital simulation, filtering
and prediction theory, iterative methods, radio
direction-findingmultiple emitter direction-finding,
circular array, single snapshot processing, Fourier
series coefficients, direction of arrivals, linear
prediction filter, iterative correction scheme,
accuracy, performance
Keyword Text
The observation is first transformed into the frequency domain. Then, by use
of the Fourier series coefficients of pattern of the sensors, it is transformed
into a suitable sequence. The linear prediction method is applied to the result
to determine the direction of arrivals from the zeros of a corresponding linear
prediction filter. An iterative correction scheme improves the accuracy of the
estimates. Computer simulations have been performed to evaluate the
performance of the algorithm. It operates successfully if the array






Gravitational waves from massive coalescing binaries: spacecraft
searches using Ka-band Doppler tracking
Title Text
Tinto, M., Armstrong, J.W., Wahlquist, H.D.Author Text
Conference:  Sixth Marcel Grossmann Meeting on Recent Developments in
Theoretical and Experimental General Relativity, Gravitation and Relativistic
Field Theories, Kyoto, Japan, June 23-29, 1991.  Proceedings published by
World Scientific, Singapore, Vol. 1, pages 213-14, 1992.  (ISBN 981 02 0950
9)  Authors' Association:  Jet Propulsion Lab., California Inst. of Technol.,
Pasadena, CA
Source Text
binary stars, Doppler effect, gravitational wave
detectorscoalescing binaries, Ka-band Doppler tracking,
gravitational radiation, millihertz frequency,
spacecraft, chirp, dechirping, detection probabilities,
coincidence experiments, coincidence probabilities
Keyword Text
The gravitational radiation emitted by massive coalescing binary systems is a
promising candidate signal in the millihertz frequency band accessible to
spacecraft Doppler tracking experiments. During part of the dynamical
evolution of these sources, their orbits will have circularized because of the
gravitational radiation reaction and the emitted wave will be approximately
sinusoidal with amplitude and frequency slowly increasing with time, i.e., a
'chirp' signal. In the situation in which the time to coalescence is much longer
than the observation time, one can implement a method for efficiently
'dechirping' the Dopper response to spacecraft. The result has a characteristic
signature: a triplet of Fourier components having amplitudes, frequency
spacing and relative phases that depend on wave angle-of-arrival, Earth-
spacecraft distance, and rate of change of the gravitational wave frequency.
By taking into account the signature of the dechirped signal in the Doppler
response and the known noise statistics, one can evaluate the false-alarm
probabilities as a function of the threshold levels for one and two spacecraft
experiments that require Fourier lines to be above the threshold. This provides
an assessment of the a priori false-alarm probability for a given experiment.
Under the assumption of various source distributions on the sky and
distribution of wave polarization states, the authors have calculated detection
probabilities as functions of the ratio (threshold)/(wave amplitude) for both
single spacecraft experiments and coincidence experiments with two
spacecraft. They find that the coincidence probabilities are insensitive to the
value of the included angle between the lines from the Earth to the two
spacecraft for sources randomly distributed on the sky. Hence near-optimum







Radiolocation Techniques. Papers Presented at the Electromagnetic
Wave Propagation Panel Symposium (AGARD-CP-528)
Title Text
UnknownAuthor Text
Conference Proceedings published by AGARD, Neuilly sur Seine,
France,1992.
Source Text
array signal processing, field strength measurement,
ionospheric electromagnetic wave propagation, radio
direction-findingradiolocation systems, propagation
effects, ionospheric characteristics, radiolocation
techniques, radiolocation measurements, signal
processing
Keyword Text
The following topics were dealt with: propagation effects with emphasis on
ionospheric characteristics; single-site and other radiolocation techniques;








Report AGARD-CP-528, 346 pages, June 1992. Presented at Symposium
held in London, England, June 1-5, 1992.  (ISBN-92-835-0695-2) (AIAA
Technical Library)  Association:  Advisory Group for Aerospace Research and
Development, Electromagnetic Wave Propagation, Neuilly-sur-Seine, France.
Source Text
CONFERENCES, DIRECTION FINDING, ELECTRONIC WARFARE,
MULTIPATH TRANSMISSION, RADIO SIGNALS, SIGNAL
PROCESSING, SURVEILLANCE
Keyword Text
Modern defense systems must have a comprehensive surveillance capability.
 A key component of a surveillance system is the ability to detect and to
locate radio signals in the entire radio spectrum from extremely low
frequencies through millimeter wavelengths.   Various techniques are used to
determine the angle of arrival of a radio signal and the distance to the source.
This often involves complex signal processing techniques.   The symposium
addressed first propagation aspects with emphasis on ionospheric
characteristics and effects.  Two sessions were devoted to the description of
radio location techniques such as single site location and another two to radio
location measurements and systems.  One session covered signal







Survival (Army Field Manual)Title Text
UnknownAuthor Text
Manual:   650 pages, June 1992.  Association:   Department of the Air Force,
Washington, DC.
Source Text
Army personnel, Survival(Personnel), Psychology,
Planning, Survival kits, Medicine, Shelters, Water
supplies, Fires, Food supply, Poisonous plants,
Medicinal plants, Animals, Survival equipment, Survival
weapons, Deserts, Tropical regions, Cold weather
survival, Survival at sea, Direction finding, Signals,
Enemy, Camouflage, Hazards
Keyword Text
A soldier can be sent to any area of the world. It may be in a temperate,
tropical, arctic, or subarctic region. It is possible to be left alone in a remote
area--possibly enemy territory--with little or no personal gear. This manual
provides information and describes basic techniques to enable you to survive






Radiolocation Techniques. Papers presented at the Electromagnetic




Conference Proceedings published, (AGARD-CP-528), 356 pages, November
92.  Association:  Advisory Group for Aeronautical Research and
Development, Paris, France.
Source Text
Radio signals, Locators, Symposia, Global, Signal
processing, Angle of arrival, Millimeter waves,
Electromagnetic wave propagation, Foreign technology,
Radiolocation, Radio surveillance, NATO Furnished
Keyword Text
Modern defence systems must have a comprehensive surveillance capability.
A key component of a surveillance system is the ability to detect and to
locate radio signals. Requirements are both for global surveillance and for
local areas in situations of rapid deployment of forces. The entire radio
spectrum is of interest: long wave radio waves radio waves are used for
strategic communications; the HF band remains one of the important
frequency regions used by large and small countries for global and regional
communications; the frequency range above 50 MHz through to the millimeter
wave region is extensively used for both communications and surveillance
purposes. Effects of the propagation medium play an important role in
applying location techniques. For HF frequencies and below, the primary
medium is the ionosphere; for higher frequencies important environmental
effects are due to atmospheric refraction. In the entire radio band both natural
and man-made noise (including jamming) often play an important role in
direction finding and location applications. Radiolocation techniques are






Les Techniques de Radiolocalisation (Radiolocation Techniques)Title Text
UnknownAuthor Text
Conference Proceedings:  Report AGARD-CP-528, 346 pages, June 1992.
Presented at Symposium held in London, England, June 1-5, 1992.  (ISBN-92-
835-0695-2)   Association:  Advisory Group for Aerospace Research and
Development, Neuilly-sur-Seine, France.
Source Text
Direction finding, Electronic warfare, Multipath
transmission, Radio signals, Signal processing,
Surveillance, Atmospheric attenuation, Extremely low
frequencies, Millimeter waves, Radio frequency
interference, Radio spectra, Foreign technology,
Meetings
Keyword Text





Lateral deviation of VLF radio waves due to diffraction and scattering
from coast-lines, mountain ranges and polar ice caps
Title Text
Wait, J.R.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
1/1-12, 1992.
Source Text
atmospheric electromagnetic wave propagation,
electromagnetic wave diffraction, electromagnetic wave
scattering, radio direction-finding, radiowave
propagationlateral deviation, coastlines, diffraction,
scattering, mountain ranges, polar ice caps, earth-
ionosphere waveguide, VLF waveguide modes, conversion
of modes, vector problem, coupling
Keyword Text
This paper deals with a physical theory of propagation in the earth-ionosphere
waveguide with allowance for lateral non-uniformities in the lower boundary. A
combined hybrid ray and mode analysis reduces to the now conventional
formulation when the lower boundary is uniform. In the simplest theory of
'horizontal bending' of VLF waveguide modes, the conversion of modes of one
order to another is ignored. By employing mode match techniques, one can
estimate the conversion of modes of order M to modes of order N (reflected)
and P (transmitted). Both a scalar and a vector version of the formulation are
outlined. The scalar version is really more appropriate for dealing with
acoustic ducts with inhomogeneous walls when the horizontal direction of
propagation is oblique to the junction planes. Strictly speaking the full blown
vector problem must be dealt with in electromagnetics if proper allowance is






Calibration of sensor gain and phase uncertainties using signal subspace
methods
Title Text
Wan Mingjian and Xiao XianciAuthor Text
Acta Electronica Sinica, Vol. 20, No. 6, pages 93-6; June 1992.  Author
Association:  University of Electronics, Science & Technology of China,
Chengdu, China.
Source Text
calibration, detectors, sensor gain, signal subspace
methods, eigen-based direction finding, nonlinear
array, nonlinear equations, phase factors
Keyword Text
For the eigen-based direction finding technique, sensor array gain and phase
uncertainties  severely degrade its performance. The authors present a new
technique of calibrating the  sensor gain and phase uncertainties of a
nonlinear array. First the signal subspace is  extracted utilizing two radiating
sources (time-disjoint) whose directions are not known  accurately, then new
iterative algorithms are developed to solve nonlinear equations for  estimation
of sensor gain and phase factors. Simulation results demonstrate the






Calibration of sensor gain and phase uncertainties using signal subspace
methods
Title Text
Wan Mingjian, Xiao XianciAuthor Text
Journal:  Acta Electronica Sinica, Vol. 20, No. 6, pages 93-6, June 1992.
(ISSN 0372-2112)  Authors' Association:  University of Electronic Science &
Technology of China, Chengdu, China.
Source Text
calibration, detectorssensor gain, signal subspace
methods, eigen-based direction finding, nonlinear
array, nonlinear equations, phase factors
Keyword Text
For the eigen-based direction finding technique, sensor array gain and phase
uncertainties severely degrade its performance. The authors present a new
technique of calibrating the sensor gain and phase uncertainties of a nonlinear
array. First the signal subspace is extracted utilizing two radiating sources
(time-disjoint) whose directions are not known accurately, then new iterative
algorithms are developed to solve nonlinear equations for estimation of sensor







Bearing Determination and Bearing Quality Indication from a
Goniometric HF DF System
Title Text
Warrington, E. M. and Jones, T. B.Author Text
50th AGARD-EPP Symposium and Panel Meeting on Radiolocation
Techniques, London, United Kingdom, 1-5 June 1992 (miscellaneous papers




A computer based model of an automated wide aperture Goniometric HF
direction finder (type DF6) has been developed to investigate the system
performance under various simulated signal environments.  Several test runs
of the model indicated that the original DF6 algorithm could be modified to
yield a significant improvement in the measured bearing accuracy and in
addition provide a meaningful indication of the quality of the measured
bearing.  These modifications have been implemented and tested at two sites
in Canada.  A system located in Ottawa has been tasked against known
transmissions from Halifax, Nova Scotia (950 km) and several hours of data
collected.  These measurements confirmed that the changes implemented as
a result of the computer modeling produced improved bearing measurements.
Further tests were conducted at Alert, a very high latitude site in the
Canadian Arctic.  At this site, the bearings often varied rapidly by several tens
of degrees.  These latter observations indicated that further changes to the DF
algorithm should be made for systems deployed at this high latitude site.
(Abstract taken from authors' summary, proceedings, English






Measurements of the Direction of Arrival of an Oblique Chirp Sounder
Signal
Title Text
Warrington, E. M., Jones, T. B. and Hamadyk, P.Author Text
50th AGARD-EPP Symposium and Panel Meeting on Radiolocation
Techniques, London, United Kingdom, 1-5 June 1992 (miscellaneous papers




The performance of high frequency (HF) direction finding systems is related to
the mode content of the received signal and to the signal frequency.  In order
to fully investigate this effect, a novel experiment has been devised to
measure the direction of arrival of oblique ionospheric sounding signals
emitted by the worldwide network of BR Communications chirp sounders.
These signals are radiated as a constant sweep chirp signal from 2 to 16 or
30 MHZ thus enabling the DF performance to be measured over the full range
of frequencies propagating from the chosen transmitter.  Simultaneous
oblique ionograms are also recorded for the paths of interest in order to
determine the mode structure at any frequency.  Preliminary tests of the
system have been undertaken at Ottawa, Canada and Cheltenham, UK with
the directions of arrival measured by a wide aperture Goniometric DF system.
 Several interesting features have been identified in these measurements.  A
further measurement campaign has been conducted during April 1992 at
Alert, a very high latitude site in the Canadian Arctic where very large bearing
errors and systematic bearing swings, sometimes in excess of ±50º, are
known to occur.  (Abstract taken from authors' summary, proceedings,






Bearing determination and bearing quality indication from a
goniometric HF DF system
Title Text
Warrington, E.M.  and Jones, T.B.Author Text
Conference:  Radiolocation Techniques, London, UK, June 1-5, 1992.  Papers
Presented at the Electromagnetic Wave Propagation Panel Symposium.
Published by AGARD, Neuilly sur Seine, France, (AGARD-CP-528), pages
20/1-11, 1992.  Authors' Association:  Leicester Univ., UK.
Source Text
angular measurement, digital simulation, radio
direction-findingbearing quality indication, computer
based model, wide aperture goniometric HF direction
finder, system performance, algorithm, bearing
accuracy, Canadian Arctic
Keyword Text
A computer based model of an automated wide aperture goniometric HF
direction finder (type DF6) has been developed to investigate the system
performance under various simulated signal environments. Several test runs
indicated that the DF6 algorithm could be modified to yield a significant
improvement in the measured bearing accuracy and provide a meaningful
indication of quality of the measured bearing. These modifications have been
implemented and tested at two sites in Canada. A system located in Ottawa
has been tasked against known transmissions from Halifax, Nova Scotia (950
km) and several hours of data have been collected. These measurements
confirmed that the changes implemented as a result of the computer
modelling produced improved bearing measurements. Further tests were
conducted at a very high latitude site in the Canadian Arctic, where bearings
often varied rapidly by several tens of degrees. These latter observations
indicated that further changes to the DF algorithm should be made for






Distributions in Angle-of-Arrival and Amplitude of Multipath
Components on a Microwave Line-of-Sight Link
Title Text
Webster, A.R., Rana, D., Jones, J.Author Text
Conference:  U.R.S.I. Open Symposium, Wave Propagation and Remote
Sensing, Ravenscar, UK, June 8-12, 1992.  Paper Preprints Published by
Univ. Bradford. Bradford, UK. pages 9.4/1-5, 1992.  Authors' Association:
Dept. of Electr. Eng., Univ. of Western Ontario, London, Ont., Canada.
Source Text
electromagnetic wave reflection, fading, microwave
links, radiowave propagation, tropospheric
electromagnetic wave propagationradiowaves, Canada,
Angle-of-Arrival, Amplitude, Multipath Components,
Microwave Line-of-Sight Link, fading, microwave
communications link, Ontario, conditional statistics
Keyword Text
Results are presented from the operation of a wide-aperture array over the
(summer) fading season on a typical microwave communications link in
Ontario. Included are conditional statistics relating to the angle-of-arrival
(AOA) and amplitude of the individual components under multipath conditions.
Indications are that large amplitude components are usually elevated relative
to the normal AOA but significant low elevation (and presumably ground





July - AugustMonth Text
Refraction distortions of trans-ionospheric radio signals caused by
changes in a regular  ionosphere and by traveling ionospheric
disturbances
Title Text
Afraimovich, E. L., Terekhov, A., Udodov, M. Yu., Fridman, S. V.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 54, No. 7-8, pages 1013-
20; July - August 1992.  Authors employed:  Sibizmir, Irkutsk, Russia.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, ionosphere, TID, refraction distortion,
angle of arrival,  trans-ionospheric radio signals,
traveling ionospheric disturbances, medium-scale
Keyword Text
Generalizes experimental data on variations of the angles of arrival of trans-
ionospheric  radio signals caused by changes in a regular ionosphere and by
effects of medium-scale  traveling ionospheric disturbances (TIDs). The data
are based on radio astronomical  observations of discrete sources and
compact active features on the Sun as well on  angular measurements of
signals from artificial Earth satellites with geostationary and  circular orbits.
The experimental data are interpreted through calculations of refraction
corrections using a Gaussian model of a regular ionosphere disturbed by a
three-dimensional traveling wave (the TID model) as well as an adaptive model






Refraction distortions of transionospheric radio signals caused by
changes in a regular ionosphere and by travelling ionospheric
disturbances
Title Text
Afraimovich, E.L., Terekhov, A., Udodov, M.Yu., Fridman, S.V.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 54, No. 7-8, pages 1013-
20, July 1992.  Authors' Association:  SibIZMIR, Irkutsk, Russia.
Source Text
ionospheric electromagnetic wave propagation, radiowave
propagation, ionosphere, TID, refraction distortion,
angle of arrival, transionospheric radio signals,
travelling ionospheric disturbances, medium-scale
Keyword Text
Generalizes experimental data on variations of the angles of arrival of
transionospheric radio signals caused by changes in a regular ionosphere and
by effects of medium-scale travelling ionospheric disturbances (TIDs). The
data are based on radio astronomical observations of discrete sources and
compact active features on the Sun as well on angular measurements of
signals from artificial Earth satellites with geostationary and circular orbits.
The experimental data are interpreted through calculations of refraction
corrections using a Gaussian model of a regular ionosphere disturbed by a
three-dimensional travelling wave (the TID model) as well as an adaptive






Experimental results on distance determination according to remote
intense lightning  discharges
Title Text
Akindinov, V. V., Diakin, V. A., Kisliakov, M. S., Mikhalev, N. I.,
Potapova, L. A.
Author Text
Radiotekhnika i Elektronika, Vol. 37, No. 7, pages 1323-1325, July 1992.  In
Russian.   (ISSN 0033-8494)
Source Text
direction finding, earth-ionosphere waveguide,
lightning, thunderstorms, electric discharges,
electromagnetic fields, equatorial atmosphere
Keyword Text
A method for determining the site of appearance of an intense lightning
discharge has  been experimentally demonstrated which makes it possible to
perform continuous  measurements for isolating global sources of intense
lightning activity. Results illustrating  the application of the method are
presented, and it is shown that the sites of the  appearance of intense
lightning discharges exciting the earth-ionosphere waveguide  correspond to






Experimental results on distance determination according to remote
intense lightning discharges
Title Text
AKINDINOV, V. V., DIAKIN, V. A., KISLIAKOV, M. S., MIKHALEV, N. I.,
POTAPOVA, L. A.
Author Text
Radiotekhnika i Elektronika, Vol. 37, No. 7, pages 1323-1325, July 1992.
(ISSN 0033-8494)
Source Text
DIRECTION FINDING, EARTH-IONOSPHERE WAVEGUIDE,
LIGHTNING, THUNDERSTORMS
Keyword Text
A method for determining the site of appearance of an intense lightning
discharge has been experimentally demonstrated which makes it possible to
perform continuous measurements for isolating global sources of intense
lightning activity., Results illustraing the application of the method are
presented, and it is shown that the sites of the appearance of intense
lightning discharges exciting the earth-ionosphere waveguide correspond to






Characterizing radar emissions using a robust countermeasure receiverTitle Text
Baseghi, B.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 3,
pages 741-55; July 1992.  Author employed:  Raytheon Company, Santa
Barbara, California.
Source Text
electronic countermeasures, radar receivers, radiowave
interferometry, signal detection, signal processing,
FFT, radar emissions, countermeasure receiver, angle of
arrival, pulse repetition  frequency, multiple radar
emitters, broadband interferometers, phase, amplitude,
complex Fourier transform, sampling clock, pulsed
emitters
Keyword Text
The author presents a high-sensitivity signal processing approach for
detecting and  estimating the angle of arrival (AOA), frequency and pulse
repetition frequency (PRF)  of multiple radar emitters using broadband
interferometers. Two time series are  generated using information embedded
in the sampled cross correlation of the signals  obtained from three antenna
elements (i.e. two base legs). The phase and amplitude of  a complex Fourier
transform of these two time series with respect to the sampling clock  are






Characterizing radar emissions using a robust countermeasure receiverTitle Text
Baseghi, B.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 3,
pages 741-55, July 1992.  Author's Association:  Raytheon Co., Santa
Barbara, CA.
Source Text
electronic countermeasures, radar receivers, radiowave
interferometry, signal detection, signal processingFFT,
radar emissions, countermeasure receiver, angle of
arrival, pulse repetition frequency, multiple radar
emitters, broadband interferometers, phase, amplitude,
complex Fourier transform, sampling clock, pulsed
emitters
Keyword Text
The author presents a high-sensitivity signal processing approach for
detecting and estimating the angle of arrival (AOA), frequency and pulse
repetition frequency (PRF) of multiple radar emitters using broadband
interferometers. Two time series are generated using information embedded in
the sampled cross correlation of the signals obtained from three antenna
elements (i.e. two base legs). The phase and amplitude of a complex Fourier
transform of these two time series with respect to the sampling clock are






Method and apparatus for passive direction finding with sideband
determination
Title Text
BEYER, RALPH K. and HUNT, ROBERT E.Author Text
Patent:  6 pages, July 1992.  US-PATENT-5,148,180, US-PATENT-APPL-SN-
729741, Department of the Navy, Washington, DC.
Source Text
DIRECTION FINDING, RADIO SIGNALS, SIDEBANDS,
SUPERHETERODYNE RECEIVERS
Keyword Text
A method and apparatus are provided for passive direction finding that
determines the sideband and angle of arrival of an incoming radio signal., A
four-channel superheterodyne receiver generates quadrature between the
radio signals received by each channl., Four inphase/quadrature phase
detectors are connected to the receiver for generating inphase and quadrature
components of the electrical phase differences between antenna elements of
the receiver., The inphase and quadrature components are used for siband







Algorithm of adaptive filtering and direction finding of noise sources in
a phased-array  antenna system
Title Text
Bialyi, L. I. and Podturkin, V. V.Author Text
Radiotekhnika, No. 7-8, pages 68-73, July - August 1992.  In Russian, 1992.
(ISSN 0033-8486)
Source Text
adaptive filters, antenna arrays, antenna radiation
patterns, phased arrays, radar  detection, signal to
noise ratios, algorithms, spatial filtering
Keyword Text
An algorithm of adaptive spatial filtering at the output of the beam-forming
system of a  phased array is proposed which makes possible the direction
finding of noise sources.  The direction finding has a precision equal to half






Algorithm of adaptive filtering and direction finding of noise sources in
a phased-array antenna system
Title Text
BIALYI, L. I., PODTURKIN, V. V.Author Text
Radiotekhnika, No. 7-8, pages 68-73, July-Aug. 1992.  (ISSN 0033-8486)Source Text
ADAPTIVE FILTERS, ANTENNA ARRAYS, ANTENNA RADIATION
PATTERNS, PHASED ARRAYS, RADAR DETECTION, SIGNAL TO
NOISE RATIOS
Keyword Text
An algorithm of adaptive spatial filtering at the output of the beam-forming
system of a phased array is proposed which makes possible the direction
finding of noise sources., The direction finding has a precision equal to half






Effect of a finite spatial-coherence outer scale on the covariances of
angle-of-arrival  fluctuations
Title Text
Borgnino, J., Martin, F., Ziad, A.Author Text
Optics Communications, Vol.91, No.3-4, pages 267-79; 15 July 1992.
Authors employed:  Department d'Astrophys., Nice-Sophia Antipolis
University, France.
Source Text
atmospheric optics, light coherence, transverse
covariances, optics, light propagation, finite spatial-
coherence outer scale,  angle-of-arrival fluctuations,
longitudinal covariances, wavefronts, atmospheric
turbulence, Kolmogorov-Tatarski model, Von Karman
model, Fried's parameter,  numerical simulation,
differential seeing measurements, long baseline
interferometry,  statistical analysis, site testing
Keyword Text
The transverse and longitudinal covariances of the angle-of-arrival fluctuations
are  theoretically calculated, taking into account the effect of a finite outer
scale for the spatial  coherence of the wavefronts perturbed by the
atmospheric turbulence described  successively by the Kolmogorov-Tatarski
model and the Von Karman model. Estimations  of this outer scale can thus
be deduced from simultaneous measurements of these  covariances and
Fried's parameter r/sub 0/. A numerical simulation supports this  statement.
The effect of a finite outer scale on differential seeing measurements is
estimated for typical experimental conditions. For long baseline interferometry
the  statistical analysis of angle-of-arrival fluctuations appears to be a very







Measurement data processing decentralization in the problem of bearing
identification
Title Text
Bulychev, Yu. G.Author Text
Radioelektronika, Vol. 35, No. 7, pages 46-52, July 1992. Author employed:
Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction finding systems, data processing,
algorithms, mathematical models, measurement errors,
efficiency, angle measurement, equations of motion,
invariance,  probability, bearing identification
Keyword Text
With usage of invariants is solved the problem of bearing identification in angle-
meter  radar systems for a case of curvilinear motion of targets. An effective
from the  computational point of view algorithm is developed for calculation of
independent  invariants and for construction on the base of the invariants of
decisive rules for  identification. The rules provide decentralization of angle-
meter data processing. The  conclusion is made that the used in the paper
approach permits to develop. the algorithms  for complete and non-complete
identification. The invariants provide the required  reliability of the identification










Radioelektronika, Vol. 35, No. 7, pages 46-52, July 1992.Source Text
Radio direction finding systems, Data processing,
Algorithms, Mathematical models, Measurement errors,
Efficiency, Angle measurement, Equations of motion,
Invariance, ProbabilityBearing identification
Keyword Text
With usage of invariants is solved the problem of bearing identification in angle-
meter radar systems for a case of curvilinear motion of targets. An effective
from the computational point of view algorithm is developed for calculation of
independent invariants and for construction on the base of the invariants of
decisive rules for identification. The rules provide decentralization of angle-
meter data processing. The conclusion is made that the used in the paper
approach permits to develop the algorithms for complete and noncomplete
identification. The invariants provide the required reliability of the identification






An algorithm for the adaptive filtering and direction-finding of
interference sources in  a phased antenna array system
Title Text
Byaliy, L. I., Podturkin, V. V.Author Text
Radiotekhnika.  Translation:  Telecommunications and Radio Engineering,
Part 2 (Radio  Engineering), Vol.47, No.7, pages 121-5; July 1992.
Source Text
adaptive filters, antenna phased arrays, array signal
processing, filtering and prediction  theory, radio
direction-finding, spatial filters, interference
sources, phased antenna array system, adaptive spatial
filtering algorithm,  pattern-generating circuit,
simultaneous  direction-finding, compensation beam
selection  algorithm, covariance  matrix
Keyword Text
An adaptive spatial filtering algorithm for use at the outputs of a  pattern-
generating  circuit is proposed for simultaneous  direction-finding of
interference sources. The  authors substantiate a  compensation beam
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processing, filtering and prediction theory, radio
direction-finding, spatial filtersinterference sources,
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Keyword Text
An adaptive spatial filtering algorithm for use at the outputs of a pattern-
generating circuit is proposed for simultaneous direction-finding of interference
sources. The authors substantiate a compensation beam selection algorithm
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in a phased  antenna grid system
Title Text
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wave filters, antenna phased arrays, adaptive control
systems, radio direction finding  systems, algorithms,
signal interference, matrix algebra ,covariance matrix
Keyword Text
Proposed is an adaptive spatial filtration algorithm for the employment at the
inputs of  a diagram formatting phased-antenna grid which allows for
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Conference:  IEEE Antennas and Propagation Society International
Symposium, Held in Conjunction with:  URSI Radio Science Meeting and
Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.  Digest published by
IEEE, New York, NY, (Cat No. 92CH3178-1), Vol.2, pages 1003-6, 1992.
(ISBN 0 7803 0730 5)  Authors' Association:  Dept. of Electr. Eng., Laval
Univ., Ste-Foy, Que., Canada
Source Text
antenna phased arrays, array signal processing, fading,
interference suppression, radio direction-finding,
radiofrequency interferencesignal reception, multipath
fading, SNR, multipath signals suppression, mobile
radio system, adaptive array, multipath effect
reduction, adaptive algorithm, high-resolution
direction finding algorithm, antenna outputs, numerical
simulation, system parameters, interference level,
desired signal level, signal-to-noise ratio
Keyword Text
A novel adaptive algorithm which can be implemented to enhance reception of
a desired signal in multipath environment is described. The new adaptive array
uses a high-resolution direction finding algorithm followed by an optimal
combination of antenna outputs. A numerical simulation which takes into
account the different system parameters and operating conditions is used to
predict the performance of the new adaptive array. The results obtained show
that the adaptive array can follow a desired signal while suppressing multipath
signals and that this system can also decrease the interference level some
25 dB under the desired signal level, which therefore makes it possible to






New GSC beamformer employing DOA estimation and null steering for
linear array. <EXTENSION> Generalized Sidelobe Canceller
Title Text
Er, M. H.Author Text
Electronics Letters, Vol. 28, No. 15, pages 1417,1418, July 16, 1992.  (ISSN
0013-5194)  Author employed:  Nanyang Technological University, Singapore
Source Text
antenna arrays, beams (radiation), linear arrays,
sidelobe reduction, steerable antennas,  direction
finding, white noise
Keyword Text
A new linear array generalized sidelobe canceller (GSC) using direction of
arrival (DOA)  estimation and the null steering technique is presented.  This
new technique has the  advantages that the quiescent response of the
beamformer can be closely maintained and  the adaptive dimension can be
reduced to about half of that of the full processor.  Computer studies involving
a uniformly spaced linear array of 10 sensor elements are  used to illustrate






New GSC beamformer employing DOA estimation and null steering for
linear array
Title Text
ER, M. H.Author Text
Electronics Letters, Vol. 28, No. 15, pages 1417,1418, July 16, 1992.  (ISSN
0013-5194)  Author's Association:  Nanyang Technological University,
Singapore
Source Text
ANTENNA ARRAYS, BEAMS (RADIATION), LINEAR ARRAYS,
SIDELOBE REDUCTION, STEERABLE ANTENNAS
Keyword Text
A new linear array generalized sidelobe canceller (GSC) using direction of
arrival (DOA) estimation and the null steering technique is presented., This
new technique has the advantages that the quiescent response of the
beamformer can be closely maintaine and the adaptive dimension can be
reduced to about half of that of the full processor., Computer studies involving
a uniformly spaced linear array of 10 sensor elements are used to illustrate






A direction finding algorithm for diversely polarized arraysTitle Text
Friedlander, B. and Weiss, A.J.Author Text
Digital Signal Processing, Vol. 2, No. 3, pages 123-34, July 1992.  Authors'
Association: California University, Department of Electr. & Computer
Engineering, Davis, CA.
Source Text
antenna arrays, array signal processing,
electromagnetic wave polarisation, polynomialsantenna
arrays, direction finding algorithm, diversely
polarized arrays, high-resolution direction finding
technique, polynomial rooting, directions of arrival,
polarization parameters
Keyword Text
The authors derive a high-resolution direction finding technique based on
polynomial rooting. The proposed algorithm makes it possible to incorporate
array calibration data into the estimation process and avoids the need for
performing interpolation. In all of the numerical experiments carried out the
algorithm provides estimates of the directions of arrival and the polarization
parameters, with variances very close to the Cramer-Rao bound. Thus, it







Performance of diversely polarized antenna arrays for correlated signalsTitle Text
Friedlander, B. and Weiss, A.J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 3,
pages 869-79, July 1992.  Authors' Association:  California University,
Department of Electr. & Computer Engineering, Davis, CA.
Source Text
antenna arrays, correlation methods, diversity
reception, electromagnetic wave polarisation, numerical
methods, parameter estimation, radio direction-finding,
signal detection, signal processingdiversely polarized
antenna arrays, correlated signals, direction finding
systems, Cramer-Rao bound, estimated directions of
arrival, signal covariance matrix, signal polarization
parameters, noise variance, polarization diversity
Keyword Text
The performance of direction finding systems in a correlated signal
environment utilizing diversely polarized antenna arrays is investigated. The
Cramer-Rao bound (CRB) is used to evaluate the accuracy of the estimated
directions of arrival (DOAs). Compact closed form formulas are presented for
the CRB corresponding to the joint estimation of the DOAs, signal covariance
matrix, signal polarization parameters, and noise variance. The CRB is
evaluated numerically for selected examples, to provide insights into the







A direction finding algorithm for diversely polarized arraysTitle Text
Friedlander, B., Weiss, A. J.Author Text
Digital Signal Processing, Vol.2, No. 3, pages 123-34; July 1992.  Authors
employed:  Department of Electrical & Computer Engineering, California
University, Davis, California.
Source Text
antenna arrays, array signal processing,
electromagnetic wave polarization, polynomials,
direction finding algorithm, diversely polarized
arrays, high-resolution  direction finding technique,
polynomial rooting, directions of arrival, polarization
 parameters
Keyword Text
The authors derive a high-resolution direction finding technique based on
polynomial  rooting. The proposed algorithm makes it possible to incorporate
array calibration data  into the estimation process and avoids the need for
performing interpolation. In all of the  numerical experiments carried out the
algorithm provides estimates of the directions of  arrival and the polarization
parameters, with variances very close to the Cramer-Rao  bound. Thus, it







Performance of diversely polarized antenna arrays for correlated signalsTitle Text
Friedlander, B., Weiss, A. J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol.28, No.3,
pages 869-79; July 1992.  Author employed:  Department of Electrical &
Computer Engineering, California University, Davis, California.
Source Text
antenna arrays, correlation methods, diversity
reception, electromagnetic wave  polarization,
numerical methods, parameter estimation, radio
direction-finding, signal  detection, signal
processing, diversely polarized antenna arrays,
correlated signals, direction finding systems,  Cramer-
Rao bound, estimated directions of arrival, signal
covariance matrix, signal  polarization parameters,
noise variance, polarization diversity
Keyword Text
The performance of direction finding systems in a correlated signal
environment utilizing  diversely polarized antenna arrays is investigated. The
Cramer-Rao bound (CRB) is used  to evaluate the accuracy of the estimated
directions of arrival (DOAs). Compact closed  form formulas are presented for
the CRB corresponding to the joint estimation of the  DOAs, signal covariance
matrix, signal polarization parameters, and noise variance. The  CRB is
evaluated numerically for selected examples, to provide insights into the







Exploitation of cyclostationarity for signal-parameter estimation and
system identification
Title Text
GARDNER, WILLIAM A. and SCHELL, STEPHAN V.Author Text
Report:  5 pages, July 1992.  Authors' Association:  California University,
Department of Electrical and Computer Engineering,  Davis, California.
Source Text
EXPLOITATION, LINE SPECTRA, SIGNAL PROCESSING, SYSTEM
IDENTIFICATION, TELEMETRY
Keyword Text
The cyclostationarity property of communications and telemetry signals
enables the generation of spectral lines with appropriate nonlinear
transformations and renders fluctuations in distinct spectral bands
statistically dependent., The frequencies at whih spectral lines can be
generated are directly related to the separations between dependent spectral
bands, which in turn are directly related to carrier frequencies, keying rates,
pulse rates, and so on, in the signal., These inherent properties of
cyclotationary signals can be exploited to great advantage for numerous
tasks in signal processing., The objectives of the research being conducted
are to investigate new cyclostationarity-exploiting methods for (1) signal-
selective high-resolution direction fnding using sensor arrays, (2) selectively
locating emitters by time difference and frequency difference measurement
with one or more pairs of sensors, (3) identifying the kernels in the Volterra






Performance Analysis of Bearing-Only  Target Location AlgorithmsTitle Text
Gavish, Motti and Weiss, Anthony J.Author Text




The performance of two well known bearing only location techniques, the
maximum likelihood (ML) and the Stansfield estimators, is examined.
Analytical expressions are obtained for the bias and the covariance matrix of
the estimation error, which permit performance comparison for any case of
interest.  It is shown that the Stansfield algorithm provides biased estimates
even for large numbers of measurements, in contrast with the ML method.
The RMS error of the Stansfield technique is not necessarily larger than the
RMS of the ML technique.  However, it is shown that the ML technique is
superior to the Stansfield method when the number of measurements is large
enough.  Simulation results verify the predicted theoretical performance.






Performance analysis of bearing-only target location algorithmsTitle Text
Gavish, Motti and Weiss, Anthony J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 3,
pages 817-828, July 1992.   (ISSN 0018-9251)  Authors' Association:  Elta
Electronics Industries, Limited, Ashdod; Tel Aviv University, Israel
Source Text
bearing (direction), direction finding, maximum
likelihood estimates, signal processing,  target
acquisition, algorithms, covariance, root-mean-square
errors
Keyword Text
The performance of two well known bearing only location techniques, the
maximum  likelihood (ML) and the Stansfield estimators, is examined.
Analytical expressions are  obtained for the bias and the covariance matrix of
the estimation error, which permit  performance comparison for any case of
interest.  It is shown that the Stansfield  algorithm provides biased estimates
even for large numbers of measurements, in contrast  with the ML method.
The RMS error of the Stansfield technique is not necessarily larger  than the
RMS of the ML technique.  However, it is shown that the ML technique is
superior to the Stansfield method when the number of measurements is large






Performance analysis of bearing-only target location algorithmsTitle Text
GAVISH, MOTTI and WEISS, ANTHONY J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 3,
pages 817-828, July 1992.  (ISSN 0018-9251)   Authors' Association:  Elta
Electronics Industries, Ltd., Ashdod; Tel Aviv University, Israel
Source Text
BEARING (DIRECTION), DIRECTION FINDING, MAXIMUM
LIKELIHOOD ESTIMATES, SIGNAL PROCESSING, TARGET
ACQUISITION
Keyword Text
The performance of two well known bearing only location techniques, the
maximum likelihood (ML) and the Stansfield estimators, is examined.,
Analytical expressions are obtained for the bias and the covariance matrix of
the estimation error, which permit prformance comparison for any case of
interest., It is shown that the Stansfield algorithm provides biased estimates
even for large numbers of measurements, in contrast with the ML method.,
The rms error of the Stansfield technique is not necessarily largethan the rms
of the ML technique., However, it is shown that the ML technique is superior
to the Stansfield method when the number of measurements is large enough.,






Direction finding of magnetospheric VLF/ELF waves based on the
simultaneous measurement of multiple field components
Title Text
Hayakawa, M., Shimakura, S., Shimizu, M., Hattori, K., Iwama, N.Author Text
Conference:  IEEE Antennas and Propagation Society International
Symposium, Held in Conjunction with:  URSI Radio Science Meeting and
Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.  Digest published by
IEEE, New York, NY, (Cat No. 92CH3178-1), Vol.1, pages 234-7, 1992.
(ISBN 0 7803 0730 5)  Authors' Association:  Univ. of Electro-Commun.,
Tokyo, Japan
Source Text
electric field measurement, magnetic field measurement,
magnetospheric electromagnetic wave propagation, radio
direction-finding, radiowave propagationmultiple field
components measurement, ELF waves, EM field
measurement, direction finding, radio waves, wave
energy distribution, ionospheric base, simultaneous
recording, inversion techniques, observed fields, wave
distribution functions, magnetospheric VLF waves
Keyword Text
The authors report on an attempt to determine the wave energy distribution at
the ionospheric base by using the simultaneous recording of three field
components (B/sub x/, B/sub y/, and E/sub z/) observable on the ground.
They present inversion techniques to find how the wave energy density is
distributed at the ionospheric base by using the observed fields. The inversion
methods proposed are used to estimate the wave distribution functions of
magnetospheric VLF waves on the basis of simultaneous measurements of






Luneburg lens antenna with photonic sensorsTitle Text
Hilliard, D. and Mensa, D.Author Text
Conference:  IEEE Antennas and Propagation Society International
Symposium, Held in Conjunction with:  URSI Radio Science Meeting and
Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.  Digest published by
IEEE, New York, NY, (Cat No. 92CH3178-1), Vol.2, pages 1069-72, 1992.
(ISBN 0 7803 0730 5)  Authors' Association:  US Naval Air Warfare Center,
Point Mugu, CA
Source Text
fibre optic sensors, field strength measurement,
frequency measurement, lens antennas, microwave
measurement, phase measurement, receiving antennasEM
field sensing, frequency measurement, phase
measurement, amplitude measurement, angle-of-arrival
measurement, UHF, SHF, electro-optic modulator,
Luneburg lens antenna, photonic sensors, receiving
antennas, 1 to 20 GHz
Keyword Text
The authors describe a concept that eliminates some disadvantages of
standard approaches to sensing electromagnetic fields by implementing an all-
dielectric field sensing system composed of a Luneburg lens antenna and
photonic sensors. The system allows the measurement of the frequency,
amplitude, phase, and angle-of-arrival of the fields. Tests on the prototype of
the Luneburg lens with a photonic sensor have shown promising results.
Examples of applications for use of this system include probing the field of
anechoic chambers; probing areas of potential biological hazards; and as
receiving antennas not susceptible to lightning, e.g., as a replacement to the






Focused wide-band direction findingTitle Text
Hung, H.-S. and Mao, C.-Y.Author Text
SPIE - Proceedings:  The International Society for Optical Engineering.
Vol.1770, pages 231-42, July 1992.  Authors' Association:   Department of
Electr. Engineering & Computer Engineering, Iowa State University, Ames,
Iowa.
Source Text
antenna arrays, array signal processing, radio
direction-finding, signal detectionfocused wide-band
direction finding, unitary constrained array manifold
focusing, coherent signal-subspace method, broad-band
sources, focusing matrix, information loss, relative
efficiency index, data-reduced statistics
Keyword Text
A robust focusing matrix, known as unitary constrained array manifold
focusing, is proposed for the coherent signal-subspace method which is a
novel approach for direction finding of broad-band sources. The proposed
focusing matrix has robustness against size variations of focusing sectors
obtained by preliminary group angle estimates. To quantify information loss
due to source focusing, a new measure, the relative efficiency index, is
introduced. This index is useful in assessing statistical sufficient of data-
reduced statistics formed by source focusing. The sensitivity issue as well as
estimation performance comparisons for various focusing schemes, based on






Direction finding using ESPRIT with array manifold interpolationTitle Text
Hung, H.-S. and Whu, K.-R.Author Text
SPIE - Proceedings:  The International Society for Optical Engineering.
Vol.1770, pages 255-65, July 1992.  Authors' Association:  Department of
Electr. Engineering & Computer Engineering, Iowa State University, Ames,
Iowa.
Source Text
array signal processing, radio direction-finding,
signal detectiondirections of arrival estimation,
ESPRIT, array manifold interpolation, direction-finding
algorithm, multiple narrow-band sources, virtual array
Keyword Text
A direction-finding algorithm employing the technique of array manifold
interpolation is proposed for the estimation of directions-of-arrival of multiple
narrow-band sources. The algorithm is formulated by applying array manifold
interpolation to an ESPRIT-type method. As a result, a virtual array can be
interpolated from the data collected from a real array, thereby eliminating the
need for two identical arrays as in ESPRIT. Moreover, only a single
interpolation matrix for the entire field-of-view is required, thus significantly
reducing computational load of the sector-divided interpolation scheme.







Mini-Review: Auroral and Polar-Cap Ionospheric Effects on Radio
Propagation
Title Text
Hunsucker, Robert D.Author Text




Disturbances in the auroral and polar-cap ionosphere can have profound
effects on radio signals traversing the high-latitude ionosphere (defined here
as that latitudinal region poleward of approximately 55 degrees corrected
geomagnetic latitude).  Some effects of the high latitude ionosphere on polar
radio paths were documented as early as the 1930s, but intensive
investigations of this ionospheric global region started during the International
Geophysical Year (IGY) 1957-1959.  Starting in the mid-1960s, it was realized
that high latitude ionospheric anomalies could, in fact, affect radio signals
from ELF through VHF on terrestrial and earth-space paths, especially during
sunspot maximum, disturbed periods.  A considerable effort has been made
in the last two decades to model and predict the salient parameters  of the
auroral and polar-cap ionosphere.  A somewhat lesser effort has been devoted
to develop HF propagation programs which included high-latitude ionospheric
effects.  The purpose of this paper is to briefly review salient past results and
present new developments in this field for the period 1970-1991.  (Author's






An experimental investigation of three eigen DF techniquesTitle Text
Johnson, R. L.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 3,
pages 852-60; July 1992.  Author employed:  Southwest Research Institute,
San Antonio, Texas.
Source Text
computerized signal processing, parameter estimation,
radio direction-finding, signal detection, antenna
array, comparative direction-finding, multiple signal
classification,  ROOT-MUSIC, estimation of signal
parameters, rotational invariance, ESPRIT,  multipath
resolution
Keyword Text
The comparative direction-finding (DF) performance of multiple signal
classification  (MUSIC), ROOT-MUSIC, and estimation of signal parameters
via rotational invariance  techniques (ESPRIT) is considered. Data were
collected from two target transmitters  operating simultaneously. The
objective of the experiment was to evaluate multipath  resolution capability







An experimental investigation of three eigen DF techniquesTitle Text
Johnson, R.L.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 3,
pages 852-60, July 1992.  Author's Association:  Southwest Research
Institute, San Antonio, Texas.
Source Text
computerised signal processing, parameter estimation,
radio direction-finding, signal detection antenna
array, comparative direction-finding, multiple signal
classification, ROOT-MUSIC, estimation of signal
parameters, rotational invariance, ESPRIT, multipath
resolution
Keyword Text
The comparative direction-finding (DF) performance of multiple signal
classification (MUSIC), ROOT-MUSIC, and estimation of signal parameters
via rotational invariance techniques (ESPRIT) is considered. Data were
collected from two target transmitters operating simultaneously. The objective
of the experiment was to evaluate multipath resolution capability using







An Experimental Investigation of Three Eigne DF TechniquesTitle Text
Johnson, Richard L.Author Text




This paper considers the comparative direction-finding (DF) performance of
multiple signal classification (MUSIC), ROOT-MUSIC, and  estimation of
signal parameters via rotational invariance techniques (ESPRIT).  Data were
collected from two target transmitters operating simultaneously.  The
objective of the experiment was to evaluate multipath resolution capability
using measurement precision equivalent to that  found in modern radio
direction-finding systems.  (Author's abstract, formal literature, English






Rethinking the formulation of the signal-subspace algorithms for
direction-finding with calibrated arrays
Title Text
Kaveh, M.Author Text
Conference:  1991 Ninth IFAC/IFORS Symposium:  Identification and System
Parameter Estimation, Budapest, Hungary, July 8-12, 1991.  Sponsored by
IFAC/IFORS.  Selected Papers published by Pergamon, Oxford, UK, Vol. 1,
pages 387-92, 1992.  (ISBN 0 08 041271 8)  Author's Association:  Dept. of
Electr. Eng., Minnesota Univ., Minneapolis, MN
Source Text
array signal processing, parameter
estimationeigenvector span null-space, minimum-norm
estimators, signal-subspace algorithms, direction-
finding, calibrated arrays, MUSIC-like parameter
estimators, principal signal eigenvectors, least
significant signal eigenvector, resolution, mean-
squared error thresholds
Keyword Text
Certain functionals of two vectors are proposed for the formulation of MUSIC-
like parameter estimators. For d sources, the two vectors are the projections
of the steering vector onto the null-space of the span of the d-1 principal
signal eigenvectors and the least significant signal eigenvector. It is shown
that MUSIC, minimum-norm and some other estimators involving weighting of
the MUSIC function are based on special cases of these functionals. It is
further shown that the choice of the functional significantly affects estimator
performance, with some providing resolution and mean-squared error







Investigations of the near-millimeter-wave propagation on surface
boundary layer path
Title Text
Konkov, E. V., Zrazhevsky, A. Y., Solovev, G. N.Author Text
International Journal of Infrared and Millimeter Waves, Vol.13, No. 7, pages
955-69; July 1992.  Authors employed:  Institute of Radio Engineering &
Electronics, Russian Academy of Science, Moscow, Russia.
Source Text
atmospheric boundary layer, atmospheric turbulence,
discharges (electric), microwave  links, radiowave
propagation, statistical analysis, tropospheric
electromagnetic wave  propagation, EHF, MM-waves, near-
millimeter-wave propagation, surface boundary layer
path,  millimeter wave amplitude, angle-of-arrival,
atmospheric surface layer turbulence,  striation, radio
telescope, RT-7.5, receiver antenna, statistical
characteristics, temporal  spectra, 14 km, 90 GHz
Keyword Text
Variations of the millimeter wave amplitude and angle-of-arrival caused by an
influence  of the atmospheric surface layer turbulence and striation were
investigated on the 14-km  propagation path, where radio telescope RT-7.5
was used as a receiver antenna operating  at the frequency of 90 GHz. In
experiments, performed during a two-year cycle, a set  of statistical
characteristics of the vertical and horizontal angle-of-arrival components  were
studied. Particularly, temporal spectra at the bandwidth 10/sup -5/ -10/sup 1/






Investigations of the near-millimeter-wave propagation on surface
boundary layer path
Title Text
Konkov, E.V., Zrazhevsky, A.Y., Solovev, G.N.Author Text
International Journal of Infrared and Millimeter Waves, Vol.13, No.7, pages
955-69, July 1992.  Authors' Association:  Institute of Radio Engineering &
Electronics, Russian Acad. of Sci., Moscow, Russia.
Source Text
atmospheric boundary layer, atmospheric turbulence,
discharges (electric), microwave links, radiowave
propagation, statistical analysis, tropospheric
electromagnetic wave propagationEHF, MM-waves, near-
millimeter-wave propagation, surface boundary layer
path, millimeter wave amplitude, angle-of-arrival,
atmospheric surface layer turbulence, striation,
radiotelescope, RT-7.5, receiver antenna, statistical
characteristics, temporal spectra, 14 km, 90 GHz
Keyword Text
Variations of the millimeter wave amplitude and angle-of-arrival caused by an
influence of the atmospheric surface layer turbulence and striation were
investigated on the 14-km propagation path, where radiotelescope RT-7.5 was
used as a receiver antenna operating at the frequency of 90 GHz. In
experiments, performed during a two-year cycle, a set of statistical
characteristics of the vertical and horizontal angle-of-arrival components were
studied. Particularly, temporal spectra at the bandwidth 10/sup -5/ -10/sup 1/






Current status of passive methods of lightning-storm position
determination (Review)
Title Text
KONONOV, I. I. and PETRENKO, I. A.Author Text
Radiotekhnika i Elektronika, Vol. 37, No. 7, pages 1153-1167, July 1992.
(ISSN 0033-8494)
Source Text
DIRECTION FINDING, RADAR MEASUREMENT, RADIO DIRECTION
FINDERS, SIGNAL ANALYSIS, THUNDERSTORMS
Keyword Text
Methods and systems for lightning-storm position determination are
examined., Particular attention is given to multiple-site difference-range and
direction-finding systems as well as to single-site direction finding/range
systems., The accuracies of the dferent methods are compared, and the






Current status of passive methods of lightning-storm position
determination (Review)
Title Text
Kononov, I. I., Petrenko, I. A.Author Text
Radiotekhnika i Elektronika, Vol. 37, No. 7, pages 1153-1167, July 1992.  In
Russian, 1992.   (ISSN 0033-8494)
Source Text
direction finding, radar measurement, radio direction
finders, signal analysis,  thunderstorms, error
analysis, parameter identification
Keyword Text
Methods and systems for lightning-storm position determination are
examined. Particular  attention is given to multiple-site difference-range and
direction-finding systems as well  as to single-site direction finding/range
systems. The accuracies of the different methods  are compared, and the






Sensitivity analysis of DOA estimation algorithms to sensor errorsTitle Text
LI, FU and VACCARO, RICHARD J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 3,
pages 708-717, July 1992.  (ISSN 0018-9251)  Research supported by
Portland State University. Authors' Association:  Portland State University,
Oregon; Rhode Island, University, Kingston, Rhode Island.
Source Text
DIRECTION FINDING, ERROR ANALYSIS, INSTRUMENT ERRORS,
SIGNAL PROCESSING, STATISTICAL ANALYSIS
Keyword Text
A unified statistical performance analysis using subspace perturbation
expansions is applied to subspace-based algorithms for direction-of-arrival
(DOA) estimation in the presence of sensor errors., In particular, the multiple
signal classification (MUSIC, min-norm, state-space realization (TAM and
DDA) and estimation of signal parameters via rotational invariance techniques
(ESPRIT) algorithms are analyzed., This analysis assumes that only a finite
amount of data is available., An analytical expression f the mean-squared
error of the DOA estimates is developed for theoretical comparison in a
simple and self-contained fashion., The tractable formulas provide insight into






Sensitivity analysis of DOA estimation algorithms to sensor errorsTitle Text
Li, Fu, Vaccaro, Richard J.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 3,
pages 708-717, July 1992.  Research supported by Portland State University,
1992. (ISSN 0018-9251)  Authors employed:  Portland State University,
Oregon; Rhode Island University, Kingston, Rhode Island.
Source Text
direction finding, error analysis, instrument errors,
signal processing, statistical  analysis, algorithms,
root-mean-square errors, sensitivity
Keyword Text
A unified statistical performance analysis using subspace perturbation
expansions is  applied to subspace-based algorithms for direction-of-arrival
(DOA) estimation in the  presence of sensor errors.  In particular, the multiple
signal classification (MUSIC),  min-norm, state-space realization (TAM and
DDA) and estimation of signal parameters  via rotational invariance techniques
(ESPRIT) algorithms are analyzed.  This analysis  assumes that only a finite
amount of data is available.  An analytical expression for the  mean-squared
error of the DOA estimates is developed for theoretical comparison in a
simple and self-contained fashion.  The tractable formulas provide insight into






An improved multiple target angle tracking algorithmTitle Text
LO, K. W. and LI, CHI K.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 3,
pages 797-805, July 1992.  Research supported by Hong Kong Polytechnic.
(ISSN 0018-9251)  Authors' Association: Hong Kong Polytechnic, Kowloon,
Hong Kong.
Source Text
DIRECTION FINDING, LINEAR ARRAYS, MULTIPLE TARGET
TRACKING, SIGNAL PROCESSING
Keyword Text
An improved version of a recently proposed multiple target angle tracking
algorithm using sensor array outputs is presented., While retaining all the
good features of the original algorithm, the improved version greatly reduces
the error propagation due t the use of recursive approximations in updating
target angle estimates., The assumption of a constant signal covariance
matrix is no longer necessary., The improved performance of the proposed







An improved multiple target angle tracking algorithmTitle Text
Lo, K. W., Li, Chi K.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 3,
pages 797-805,  July 1992. Research supported by Hong Kong Polytechnic,
1992. (ISSN 0018-9251)  Authors employed:  Hong Kong Polytechnic,
Kowloon
Source Text
direction finding, linear arrays, multiple target
tracking, signal processing,  computerized simulation,
covariance
Keyword Text
An improved version of a recently proposed multiple target angle tracking
algorithm  using sensor array outputs is presented.  While retaining all the
good features of the  original algorithm, the improved version greatly reduces
the error propagation due to the  use of recursive approximations in updating
target angle estimates.  The assumption of  a constant signal covariance
matrix is no longer necessary.  The improved performance  of the proposed
algorithm is demonstrated by computer simulations dealing with the  tracking






Advanced Signal Processing Algorithms, Architectures and
Implementations III.
Title Text
Luk, Franklin T.Author Text
Conference:  Advanced Signal Processing Algorithms, Architectures and
Implementations Illinois, San Diego, California, July 19-21, 1992.  SPIE -
International Society for Optical Engineering, Bellingham, Washington.  SPIE -
 Proceedings:  International Society for Optical Engineering; Published by
International Society for Optical Engineering, Vol.1770, 478 pages, 1992,
Bellingham, Washington.  Author employed:  Rensselaer Polytechnic
Institute, Troy, New York.
Source Text
digital signal processing, signal theory, signal
processing, algorithms, parallel  processing systems,
frequency domain analysis, time domain analysis,
signal processors, parallel processors, least squares
methods, numerical  algorithms, time frequency signal
analysis
Keyword Text
This conference proceedings contains 39 papers.  The topics discussed are
algorithmic  engineering, algorithm implementations, parallel processing
systems, pipeline processing  systems, signal processing architectures,
array processing and direction finding, time  frequency signal analysis, higher-






Advanced Signal Processing Algorithms, Architectures, and
Implementations III.
Title Text
Luk, Franklin T. (Ed. )Author Text
Advanced Signal Processing Algorithms, Architectures, and Implementations
III, San Diego, CA, USA, 1992 Jul 19-21, edings of SPIE - The International
Society for Optical Engineering v 1770 1992. Publ by Int Soc for Optical
Engineering, Bellingham, WA, USA. 478p, Rensselaer Polytechnic Inst, Troy,
NY, USA. July 1992.
Source Text
DIGITAL SIGNAL PROCESSING, SIGNAL THEORY, SIGNAL
PROCESSING, ALGORITHMS, PARALLEL PROCESSING SYSTEMS,
FREQUENCY DOMAIN ANALYSIS, TIME DOMAIN ANALYSISEIREV,
SIGNAL PROCESSORS, PARALLEL PROCESSORS, LEAST SQUARES
METHODS, NUMERICAL ALGORITHMS, TIME FREQUENCY SIGNAL
ANALYSIS
Keyword Text
This conference proceedings contains 39 papers. The topics discussed are
algorithmic engineering, algorithm implementations, parallel processing
systems, pipeline processing systems, signal processing architectures, array
processing and direction finding, time frequency signal analysis, higher-order






Direction finding with circular arrays via phase mode excitation and
Root-MUSIC
Title Text
Mathews, C.P. and Zoltowski, M.D.Author Text
Conference:  IEEE Antennas and Propagation Society International
Symposium, Held in Conjunction with:  URSI Radio Science Meeting and
Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.  Digest published by
IEEE, New York, NY, (Cat No. 92CH3178-1), Vol.2, pages 1019-22, 1992.
(ISBN 0 7803 0730 5)  Authors' Association:  Sch. of Electr. Eng., Purdue
Univ., West Lafayette, IN
Source Text
antenna phased arrays, antenna radiation patterns,
radio direction-findingantenna arrays, antenna patterns
synthesis, direction finding, circular arrays, phase
mode excitation, azimuth angles, narrowband signals,
beamspace, sinc type beam-patterns, array plane, MUSIC
algorithm, azimuthal search, elevation angle, Root-
MUSIC, eigenvalue decomposition, far-field patterns
Keyword Text
The authors develop an algorithm for estimating the azimuth angles of
narrowband signals incident upon a uniform circular array of identical
antennas. The method operates in beamspace and relies on the phase mode
excitation technique to synthesize sinc type beam-patterns in the array plane
(elevation=90 degrees ). The sinc structure allows the use of a root version of
the MUSIC algorithm to perform the azimuthal search at each elevation angle
under consideration. Besides the ability to use Root-MUSIC, the algorithm
provides computational savings in that it requires only a single real-valued
eigenvalue decomposition. This follows since the far-field patterns






Direction Finding with Circular Arrays via Phase Mode Excitation and
Root-MUSIC
Title Text
Mathews, Cherian P. and Zoltowski, Michael D.Author Text
IEEE Antennas and Propagation Society International Symposium, 1992
Digest, vol. two, held in conjunction with URSI Radio Science Meeting and
Nuclear EMP Meeting, Chicago, Illinois, 20-24 July 1992.
Source Text
Keyword Text
Circular arrays offer several advantages over linear arrays in direction finding
applications.  They provide 360 degrees azimuthal coverage, and can provide
information on elevation angles of sources. In contrast, linear arrays can
provide only 180 degrees azimuthal coverage, and cannot provide information
on source elevation angles.  Also, directional patterns synthesized using
circular arrays can be rotated through 360 degrees of azimuth without
significant change of shape.  Our use of the circular array geometry stems
from these advantages.  This paper develops an algorithm for estimating the
azimuth angles of narrow-band signals incident upon a uniform circular array
of identical antennas.  The method operates in beam space and relies on the
phase mode excitation technique to synthesize sync-type beam patterns in
the array plane (elevation = 90 degrees).  This sync structure allows the use
of a root version of the popular MUSIC algorithm to perform the azimuthal
search at each elevation angle under consideration.  Besides the ability to
use root-MUSIC, the algorithm provides computational savings in that it
requires only a single real-valued eigenvalue decomposition.  This follows
since the far-field patterns synthesized are entirely real-valued.  (Abstract






Second-order versus fourth-order MUSIC algorithms: an asymptotical
statistical analysis
Title Text
Moulines, E. and Cardoso, J.-F.Author Text
Conference:  International Signal Processing Workshop, Higher Order
Statistics, Chamrousse, France, July 10-12, 1991.  Proceedings published by
Elsevier, Amsterdam, Netherlands, pages 247-50, 1992.  (ISBN 0 444 89654
6) Authors' Association:  Telecom Paris, CNRS, France.
Source Text
array signal processing, matrix algebra, radio
direction-finding, statistical analysissecond order
MUSIC algorithm, array processing, fourth order MUSIC
algorithm, asymptotical statistical analysis, direction
finding algorithm, matrix-valued statistic, 4th-order
cumulant tensor, array data, asymptotic covariance,
estimation errors, noise spatial structure
Keyword Text
Direction finding techniques are usually based on the 2nd-order statistics of
the received data. The authors propose a MUSIC-like direction finding
algorithm which uses a matrix-valued statistic based on the contraction of the
4th-order cumulant tensor of the array data (4-2 MUSIC). They then derive, in
a unified framework, the asymptotic covariance of estimation errors for both
2nd-order and 4th-order based MUSICs, and show that the 4th-order method
can perform equally well or even better than the 2nd-order method, even when






Frequency invariant interferometryTitle Text
Musselman, R.L. and Norgard, J.D.Author Text
Conference:  IEEE Antennas and Propagation Society International
Symposium, Held in Conjunction with:  URSI Radio Science Meeting and
Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.  Digest published by
IEEE, New York, NY, (Cat No. 92CH3178-1), Vol.4, pages 2101-4, 1992.
(ISBN 0 7803 0730 5)  Authors' Association:  Outland Communications,
Colorado Springs, CO
Source Text
dipole antennas, microwave antenna arrays, radio
direction-finding, radiowave interferometersfrequency
invariant interferometry, phase comparison
interferometry, direction finding, electrical phase,
log-periodic dipole arrays, fabrication, two-element
interferometer, three-octave bandwidth
Keyword Text
Frequency-independent phase comparison interferometry as a method of
direction finding is discussed. Theoretical relationships are derived that show
that the electrical phase between two elements of an array can remain
approximately constant over frequency. The theory is developed for log-
periodic dipole arrays. Design and fabrication of a two-element interferometer
using log-periodic antennas are discussed. Experimental results show that






Examination of frequency measuring precision and direction of signal
income in  information systems of ECM means
Title Text
Radzievskij, V. G., Zheltoukhov, O. V.Author Text
Radiotekhnika, No. 7-8, pages 6-12,  July - August 1992.Source Text
radar countermeasures, electric frequency measurement,
error analysis, information dissemination, radio
direction finding systems, signal processing,
optimization, white  noise, mathematical techniques,
numerical analysis, radar counteraction means
Keyword Text
Analysis is given for the precision of frequency carrier and signal input
direction  measuring on the noise background; compared are capabilities of







An investigation of the accuracy of measurements of the frequency and
direction of  arrival of a radio signal in radio countermeasures
equipment information systems
Title Text
Radziyevskiy, V. G., Zheltoukhov, O. V.Author Text
Radiotekhnika.  Translation:  Telecommunications and Radio Engineering,
Part 2 (Radio  Engineering), Vol. 47, No. 7, pages 60-6; July 1992.
Source Text
electronic countermeasures, frequency measurement,
measurement  errors, parameter  estimation, radio
direction-finding, radio reception, carrier frequency
measurement, successive parameter estimation, combined
parameter  estimation, direction of arrival, radio
signal, radio  countermeasures equipment  information
systems, accuracy of  measurements, noise
Keyword Text
The accuracy of measurements of a signal received on a background of  noise
is  analyzed, and the capabilities of devices using successive and  combined






An investigation of the accuracy of measurements of the frequency and
direction of arrival of a radio signal in radio countermeasures equipment
information systems
Title Text
Radziyevskiy, V.G. and Zheltoukhov, O.V.Author Text
Radiotekhnika, Vol. 47, No. 7, pages 60-6, July 1992.Source Text
electronic countermeasures, frequency measurement,
measurement errors, parameter estimation, radio
direction-finding, radio receptioncarrier frequency
measurement, successive parameter estimation, combined
parameter estimation, direction of arrival, radio
signal, radio countermeasures equipment information
systems, accuracy of measurements, noise
Keyword Text
The accuracy of measurements of a signal received on a background of noise
is analyzed, and the capabilities of devices using successive and combined






Cramer-Rao Lower Bound for Directions of Arrival of Gaussian
Cyclostationary Signals
Title Text
Schell, S. V. and Gardner, W. A.Author Text
Report: ARO-26646.16.EL-S, 6 pages, July 1992.  Published in IEEE
Transactions on Information Theory, Vol. 38, No. 3, pages 1418-1422, July
1992.  Authors'  Association:  Statistical Signal Processing, Inc., Yountville,
CA.
Source Text
Algorithms, Arrival, Carrier frequencies, Direction
finding, Least squares method, Gaussian noise, White
noise, Acoustic signals, Acoustic detectors, Reprints,
Acoustic arrays, Cyclostationary signals, Crame-Rao
bounds
Keyword Text
The Cramer-Rao lower bound on the variance of estimates of directions of
arrival, signal strengths, and carrier frequencies and phases of cyclostationary
signals arriving at an array is considered. Numerical evaluations of the bound
for the estimates of directions of arrival of cyclostationary signals show that it
can be orders of magnitude lower than the corresponding bound for stationary
signals, despite the greater number of unknown parameters in the former
case. Comparisons with the mean squared error of direction estimates
obtained by the Cyclic Least Squares algorithm show that the bound is not






Version of parameter estimation problem solutionTitle Text
Seletkov, V.  A.Author Text
Radioelektronika, Vol. 35, No. 7, pages 71-74, July 1992.  Author employed:
Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
digital signal processing, optimization, matrix
algebra, radio direction finding systems,  directional
patterns (antenna), numerical analysis, maximum
principle, error analysis,  algorithms, parameter
estimation problems
Keyword Text
In many practical problems of radar and radio engineering it is required to
estimate  parameter x on the base of results of measurements of parameter y
of output signals of  a multichannel device at known dependencies y equals
f(x). In the paper is solved the  optimization problem of developing an
algorithm for multichannel estimation of x signal  parameters not depending
on the receipted signal intensity. As an example is considered  the solution of
the problem of multichannel amplitude Monopulse direction finder  synthesis.
It is shown that the considered version of parameter estimation problem
solution is some generalization of Monopulse methods of measurements and







Version of parameter estimation problem solutionTitle Text
Seletkov, V.A.Author Text
Radioelektronika, Vol. 35, No. 7, pages 71-74, July 1992.Source Text
Digital signal processing, Optimization, Matrix
algebra, Radio direction finding systems, Directional
patterns (antenna), Numerical analysis, Maximum
principle, Error analysis, AlgorithmsParameter
estimation problems
Keyword Text
In many practical problems of radar and radio engineering it is required to
estimate parameter x on the base of results of measurements of parameter y
of output signals of a multichannel device at known dependences y equals
f(x). In the paper is solved the optimization problem of developing an algorithm
for multichannel estimation of x signal parameters not depending on the
receipted signal intensity. As an example is considered the solution of the
problem of multichannel amplitude monopulse direction finder synthesis. It is
shown that the considered version of parameter estimation problem solution is
some generalization of monopulse methods of measurements and may find







A wideband multiple beam array for communication and DF applicationsTitle Text
Shafai, L.Author Text
Conference:  IEEE Antennas and Propagation Society International
Symposium, Held in Conjunction with:  URSI Radio Science Meeting and
Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.  Digest published by
IEEE, New York, NY, (Cat No. 92CH3178-1), Vol.4, pages 2081-4, 1992.
(ISBN 0 7803 0730 5)  Authors' Association:  Dept. of Electr. & Comput.
Eng., Manitoba Univ., Winnipeg, Man., Canada
Source Text
antenna radiation patterns, microwave antenna arrays,
monopole antennas, radio direction-findingdirection
finding, UHF, SHF, wideband multiple beam array,
communication applications, multiple sectoral coverage,
frequency band, impedance bandwidth, radiation pattern,
coupling, crosstalk, DF applications, gain reduction,
azimuthal plane, angle of arrival determination,
monopole elevation pattern breakup, horizontal plane, 1
to 10 GHz
Keyword Text
In certain communication applications it is desirable to have multiple sectoral
coverage over a wide frequency band. The candidate antenna must have a
wide impedance bandwidth and its radiation pattern should preferably remain
constant over the desired band. In addition, to reduce then coupling and
crosstalk, the radiation pattern should not have large side and back lobes.
These properties are also desirable for DF applications, where the wideband
operation eliminates the need for multiple antenna configurations and a
graceful gain reduction in the azimuthal plane enhances the accuracy for the
angle of arrival determination. An antenna operating on the principle described
here was fabricated and tested over the 1-10 GHz band. It performed as
expected, with some gain reduction at high frequencies due to monopole






Minimization of radar's target acquisition timeTitle Text
Shlyakhin, V. M., Karkotskij, V. L.Author Text
Radiotekhnika, No. 7-8, pages 23-27, July - August 1992.Source Text
radio direction finding systems, radar, optimization,
signal interference, combinatorial
Keyword Text
Within the context of the theory of search and theory of games rules are
reasoned for  selection of spectrum density of radar signal power which
provides for minimization of  radars target acquisition time under the






User's Reference Guide for Noise Assessment Prediction System (NAPS)Title Text
Smith, J. A. , Luers, J. K. , Dietenberger, M. A.Author Text
Report:  ASL-CR-92-0209-1, 66 pages, July 1992.  Authors' Association:
Dayton University, Research Institute, Ohio.
Source Text
Absorption, Acoustics, Angles, Asymmetry, Azimuth,
Acoustic properties, Blast, Contours, Directional,
Elevation, Acoustic waves, Wave propagation, Estimates,
Focusing, Intensity, Interference, Meteorological
phenomena, Maps, Microcomputers, Models, Noise,
Topography, Sound waves, Ray tracing, Predictions,
Propagation, Reflection, Regions, Mathematical
prediction, Sound, Surfaces, Trajectories, Variations,
Water, Direction finding, Shadow zones, Acoustic
detection
Keyword Text
The noise assessment and prediction system (NAPS) model provides an
estimate of the surface peak noise intensity in all directions surrounding a
blast source using a personal computer. An essential feature of the model is
its ability to account for meteorological and topographical variations in the
calculation of blast sound propagation. In performing noise intensity
estimates, acoustic ray traces are generated over a sufficient range of
azimuth and elevation angles to define the focusing and shadow regions in the
area surrounding the airblast. The acoustics of the model include the effects
of spherical acoustic spreading, absorption, focusing, shadow zones,
reflection of rays from water, interference of multiple rays arriving at the same
location, and the directional asymmetry of a blastwave. The NAPS model has
been implemented at Aberdeen Proving Ground, Maryland, using acoustic
sounder, upper air, and surface station data to provide on-line meteorological
input. Plots of ray trace trajectories and sound intensity contour levels on a
background map of the Aberdeen area, along with tabular data, are included
as model features. This user's reference guide describes the procedures for
running the NAPS model. It also includes examples of the required input data
files and examples of the graphic outputs generated by the model.... Noise
assessment, Noise prediction, Noise assessment and prediction system






User's Reference Guide for Noise Assessment Prediction System (NAPS).Title Text
Smith, J. A., Luers, J. K., Dietenberger, M. A.Author Text
Final Report:  Report ASL-CR-92-0209-1,  66 pages; July 1992.  Authors
employed:  Dayton University, Ohio Research Institute.
Source Text
absorption, acoustics, angles, asymmetry, azimuth,
acoustic properties, blast, contours, directional,
elevation, acoustic waves, wave propagation, estimates,
 focusing, intensity, interference, meteorological
phenomena, maps, microcomputers,  models, noise,
topography, sound waves, ray tracing, predictions,
propagation,  reflection, regions, mathematical
prediction, sound, surfaces, trajectories, variations,
water, direction finding, shadow zones, acoustic
detection, NTISDODXA
Keyword Text
The noise assessment and prediction system (NAPS) model provides an
estimate of the  surface peak noise intensity in all directions surrounding a
blast source using a personal  computer.  An essential feature of the model is
its ability to account for meteorological  and topographical variations in the
calculation of blast sound propagation.  In performing  noise intensity
estimates, acoustic ray traces are generated over a sufficient range of
azimuth and elevation angles to define the focusing and shadow regions in the
area  surrounding the air blast.  The acoustics of the model include the effects
of spherical  acoustic spreading, absorption, focusing, shadow zones,
reflection of rays from water,  interference of multiple rays arriving at the same
location, and the directional asymmetry  of a blastwave.  The NAPS model
has been implemented at Aberdeen Proving Ground,  Maryland, using
acoustic sounder, upper air, and surface station data to provide on-line
meteorological input.  Plots of ray trace trajectories and sound intensity
contour levels  on a background map of the Aberdeen area, along with tabular
data, are included as  model features.  This user's reference guide describes
the procedures for running the  NAPS model.  It also includes examples of
the required input data files and examples of  the graphic outputs generated
by the model..  Noise assessment, Noise prediction, Noise  assessment and







A spectrum efficient cellular base-station antenna architectureTitle Text
Swales, S.C., Beach, M.A., McGeehan, J.P.Author Text
Conference:  IEEE Antennas and Propagation Society International
Symposium, Held in Conjunction with:  URSI Radio Science Meeting and
Nuclear EMP Meeting, Chicago, IL, July 18-25, 1992.  Digest published by
IEEE, New York, NY, (Cat No. 92CH3178-1), Vol.2, pages 1069-72, 1992.
(ISBN 0 7803 0730 5)  Authors' Association:  Fac. of Eng., Bristol Univ., UK.
Source Text
antenna phased arrays, cellular radio, interference
suppressionadaptive antenna array, source estimation
processor, cellular base-station antenna, cochannel
interference, spectrum efficiency, adaptive base-
station antenna, beamforming network, direction finding
processor, beamformer, figure of merit, multiple beam
base-station antenna, high-capacity cellular networks
Keyword Text
A concept is considered according to which using the spatial distribution of
the users acquired by an array on reception, an antenna system can
dynamically assign single narrow beams to illuminate lone mobiles, and
broad beams to the numerous groupings along major highways. In this way,
the level of cochannel interference is reduced, increasing the spectrum
efficiency and, ultimately, the capacity of the network. The realization of such
an adaptive base-station antenna requires an architecture capable of locating
and tracking the mobiles, and thus a beamforming network capable of
producing the multiple independent beams. These two tasks are illustrated as
a source estimation or direction finding processor and a beamformer. A
preliminary study was carried out to establish a figure of merit for the
proposed antenna system in terms of the increase in spectrum efficiency that
could be achieved relative to conventional antenna systems. The program of
research described has demonstrated the feasibility of a multiple beam base-
station antenna system for future high-capacity cellular networks, although











SPIE - Proceedings:  The International Society for Optical Engineering, Vol.
1770, July 1992.
Source Text
computer architecture, digital signal processing chips,
parallel algorithms, signal processing, time-frequency
analysisadvanced signal processing algorithms, signal
processing architectures, algorithmic engineering,
implementations, array processing, direction finding,
time-frequency signal analysis, higher-order spectra,
wavelets, time-frequency distributions
Keyword Text
The following topics were dealt with: algorithmic engineering;
implementations; array processing and direction finding; time-frequency signal







Azimuth and elevation computation in high resolution DOA estimationTitle Text
Van Der Veen, A. J., Ober, P. B., Deprettere, E. F.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No. 7, pages 1828-32; July
1992.  Authors employed:  Department of Electrical Engineering, Delft
University of Technology, Netherlands.
Source Text
parameter estimation, signal processing, 2D direction-
of-arrival estimation, azimuth computation, elevation
computation, high resolution DOA estimation, direction
finding, plane waves, sensor  array, one-dimensional
ESPRIT scenario
Keyword Text
A number of high-resolution direction finding methods for determining the  two-
dimensional DOA (directions of arrival) of a number of plane waves impinging
on  a sensor array are discussed. The array consists of triplets of sensors
that are identical,  as an extension of the one-dimensional ESPRIT scenario
to two dimensions. Algorithms  that yield the correct parameter pairs while
avoiding an extensive search over the two  separate one-dimensional






Azimuth and elevation computation in high resolution DOA estimationTitle Text
van der Veen, A.J., Ober, P.B., Deprettere, E.F.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No. 7, pages 1828-32, July
1992. Authors' Association:  Department of Electr. Engineering, Delft
University of Technology, Netherlands.
Source Text
parameter estimation, signal processing 2D direction-of-
arrival estimation, azimuth computation, signal
processing, elevation computation, high resolution DOA
estimation, direction finding, plane waves, sensor
array, one-dimensional ESPRIT scenario
Keyword Text
A number of high-resolution direction finding methods for determining the two-
dimensional DOA (directions of arrival) of a number of plane waves impinging
on a sensor array are discussed. The array consists of triplets of sensors that
are identical, as an extension of the one-dimensional ESPRIT scenario to two
dimensions. Algorithms that yield the correct parameter pairs while avoiding







Parallel and adaptive high resolution direction findingTitle Text
Vanpoucke, F., Moonen, M., Deprettere, E.Author Text
SPIE - Proceedings:  The International Society for Optical Engineering.
Vol.1770, pages 219-30, July 1992.  Authors' Association:  ESAT-Katholieke
Univ. Leuven, Heverlee, Belgium.
Source Text
antenna arrays, array signal processing, parallel
processing, systolic arraysparallel direction finding,
direction-of-arrival estimation, adaptive high
resolution direction finding, singular value
decomposition, Generalized Schur Decomposition, ESPRIT-
type algorithm, antenna doublets, parallel processor
array, adaptive SVD updating algorithm, systolic
implementation
Keyword Text
The direction-of-arrival (DOA) estimation problem consists of determining the
angles of arrival of a number of signals impinging on a sensor array. The so-
called ESPRIT method of Roy and Paulraj (1987) has received a great deal of
attention in the literature. The method employs matrix decomposition
techniques, such as singular value decomposition (SVD) and Generalized
Schur Decomposition (GSD). The computational complexity thus involved
represents a serious impediment, especially when a real-time implementation
is aimed at. The authors develop an ESPRIT-type algorithm which is fully
adaptive and amenable to parallel implementation. By introducing adaptivity,
the computational complexity per sampling period is reduced from O(m/sup
3/) to O(m/sup 2/), where m is the 'problem size', i.e. the number of antenna
doublets. On a parallel processor array with O(m/sup 2/) processors, the
throughput is then O(m/sup 0/), which means that the number of
measurements that are processed per time unit is independent of the problem
size. The algorithm is based on an adaptive SVD updating algorithm,
combined with an adaptive GSD. The corresponding systolic implementation






Optimal array signal processing in unknown noise environments via
parametric approaches.
Title Text
Wu, Qiang, Wong, Kon M., Reilly, James P.Author Text
Advanced Signal Processing Algorithms, Architectures, and Implementations
III, San Diego, CA, USA, 1992 Jul 19-21, edings of SPIE - The International
Society for Optical Engineering v 1770. Publ by Int Soc for Optical
Engineering, Bellingham, WA, USA. p 243-254, McMaster Univ., Hamilton,
Ontario, Canada. July 1992.
Source Text
SIGNAL PROCESSING, RADIO DIRECTION FINDING SYSTEMS,
SPURIOUS SIGNAL NOISE, CORRELATION THEORY, PARAMETER
ESTIMATION, SENSORS, OPTIMAL SYSTEMSARRAY PROCESSING,
DIRECTION FINDING, NOISE MODELS
Keyword Text
In this paper, under the assumption that noise correlation is spatially limited,
using two separated arrays, we propose a new parametric approach for
consistent directions of arrival (DOA) estimations in unknown noise
environments. The theoretical performance analysis of the proposed DOA
estimations is also presented. With the use of the theoretical performance,
the best weighting matrices of the parametric criteria have been derived. More
significantly, it has been shown that within the best weighted criteria, using
canonical decomposition, we can achieve optimal performance of the DOA






Optimal array signal processing in unknown noise environments via
parametric  approaches.
Title Text
Wu, Qiang; Wong, Kon M.; Reilly, James P.Author Text
Conference:  Advanced Signal Processing Algorithms, Architectures and
Implementations III, San Diego, California, July 19-21, 1992.  SPIE-
Proceedings published by The International Society for Optical Engineering;
Bellingham, Washington, Vol. 1770, pages 243-254, 1992.  Authors'
Association:  McMaster University, Hamilton, Ontario, Canada.
Source Text
signal processing, radio direction finding systems,
spurious signal noise, correlation  theory, parameter
estimation, sensors, optimal systems, array processing,
direction finding, noise models
Keyword Text
In this paper, under the assumption that noise correlation is spatially limited,
using two  separated arrays, we propose a new parametric approach for
consistent directions of  arrival (DOA) estimations in unknown noise
environments.  The theoretical performance  analysis of the proposed DOA
estimations is also presented.  With the use of the  theoretical performance,
the best weighting matrices of the parametric criteria have been  derived.
More significantly, it has been shown that within the best weighted criteria,
using canonical decomposition, we can achieve optimal performance of the





July - AugustMonth Text
Estimation of the spatial-coherence inner scale of the wavefronts
perturbed by the  atmospheric turbulence from first order angle-of-
arrival statistics
Title Text
Ziad, A., Borgnino, J., Agabi, A., Martin, F.Author Text
Journal of Optics, Vol. 23, No. 4, pages 131-42; July - August 1992.  Authors
employed:  Department d'Astrophys., CNRS, University de Nice-Sophia
Antipolis, France.
Source Text
atmospheric light propagation, atmospheric turbulence,
fluctuations, light coherence, optical information
processing, statistical analysis, perturbed wavefronts,
spatial-coherence inner scale, atmospheric turbulence,
first order  angle-of-arrival statistics, angle-of-
arrival fluctuations, limit scales, spatial-angular
filtering, numerical simulation, in situ measurements,
vertical turbulence profiles,  spatial filters, linear
amplitude transmittance
Keyword Text
The variance of the angle-of-arrival fluctuations is theoretically calculated
taking into  account the effects of limit scales for the spatial coherence of the
wavefronts perturbed  by an atmospheric turbulence described by the Von
Karman model.  A technique is  proposed allowing the estimation of the
spatial-coherence inner scale from measurements  of the angle-of-arrival
fluctuations (variance) with and without spatial-angular filtering.   In order to
support the theoretical study, a numerical simulation is performed.  In
addition the possibility to use in situ measurements has been evaluated
introducing the  vertical turbulence profiles, in the theory.  A method is
presented allowing, by means  of spatial filters with linear amplitude
transmittance, the observation of the  angle-of-arrival fluctuations without
spatial filtering, and afterwards an experimental  concept is derived.  Finally,







Estimation of the spatial-coherence inner scale of the wavefronts
perturbed by the atmospheric turbulence from first order angle-of-arrival
statistics
Title Text
Ziad, A., Borgnino, J., Agabi, A., Martin, F.Author Text
Journal of Optics, Vol. 23, No. 4, pages 131-42, July 1992.  Authors'
Association:  CNRS, Department d'Astrophys., Univ. de Nice-Sophia
Antipolis, France.
Source Text
atmospheric light propagation, atmospheric turbulence,
fluctuations, light coherence, optical information
processing, statistical analysisperturbed wavefronts,
spatial-coherence inner scale, atmospheric turbulence,
first order angle-of-arrival statistics, angle-of-
arrival fluctuations, limit scales, spatio-angular
filterings, numerical simulation, in situ measurements,
vertical turbulence profiles, spatial filters, linear
amplitude transmittance
Keyword Text
The variance of the angle-of-arrival fluctuations is theoretically calculated
taking into account the effects of limit scales for the spatial coherence of the
wavefronts perturbed by an atmospheric turbulence described by the Von
Karman model. A technique is proposed allowing the estimation of the spatial-
coherence inner scale from measurements of the angle-of-arrival fluctuations
(variance) with and without spatio-angular filterings. In order to support the
theoretical study, a numerical simulation is performed. In addition the
possibility to use in situ measurements has been evaluated introducing the
vertical turbulence profiles, in the theory. A method is presented allowing, by
means of spatial filters with linear amplitude transmittance, the observation of
the angle-of-arrival fluctuations without spatial filtering, and afterwards an
experimental concept is derived. Finally, the influence of the model used to






Holographic prediction of ray parameters in line-of-sight links due to
tropospheric  multipath
Title Text
Abbosh, A. M., Sayidmarie, K. H.Author Text
Electronics Letters, Vol.28, No.18, pages 1717-19; 27 August 1992.  Authors
employed:  Mosul University, Iraq.
Source Text
electromagnetic wave refraction, fading, holographic
interferometry, radio links,  radiowave propagation,
tropospheric electromagnetic wave propagation, ducting,
holographic prediction, fading, ray parameters, line-of-
sight links,  tropospheric multipath, LOS radio links,
refracted rays
Keyword Text
Ducting in LOS radio links is investigated. A technique is proposed to
estimate the  number of refracted rays that could reach the receiver due to the
presence of a duct, their  angle of arrival and their relative amplitude in






Holographic prediction of ray parameters in line-of-sight links due to
tropospheric multipath
Title Text
Abbosh, A.M. and Sayidmarie, K.H.Author Text
Electronics Letters, Vol. 28, No.18, pages 1717-19, August 1992.  Authors'
Association:  Mosul Univ., Iraq.
Source Text
electromagnetic wave refraction, fading, holographic
interferometry, radio links, radiowave propagation,
tropospheric electromagnetic wave propagation ducting,
holographic prediction, fading, ray parameters, line-of-
sight links, tropospheric multipath, LOS radio links,
refracted rays
Keyword Text
Ducting in LOS radio links is investigated. A technique is proposed to
estimate the number of refracted rays that could reach the receiver due to the
presence of a duct, their angle of arrival and their relative amplitude in






Large holograms processing in observation of moving objectTitle Text
Aleksandrov, A. B., Inshin, P. P., Pecherskikh, V. N., Smirnov, P. S.Author Text
Radiotekhnika i Elektronika, Vol. 37, No. 8, pages 1514-1519,  August 1992.Source Text
holograms, optical image storage, image processing,
coherent light, signal receivers,  detectors, radio
direction finding systems, phase distortion, aperture
synthesis
Keyword Text
The practice possibility of large holograms recording and processing in
observation of  moving objects by the aperture synthesis method in the optical
wavelength band was  confirmed experimentally.  The signal field phase
distortions, during hologram recording  by using a set of nonphased coherent
receivers, are shown can be compensated by signal  processing after a
detector which is based on the construction of the joint statistical
estimations of the phase distortions and the object image.  Processing the
recorded  holograms allowed to obtain the image of distant extended object






Large holograms processing in observation of moving objectTitle Text
Aleksandrov, A.B., Inshin, P.P., Pecherskikh, V.N., Smirnov, P.S.Author Text
Tekhnika i Elektronika, Vol. 37, No. 8, pages 1514-1519, August 1992.Source Text
Holograms, Optical image storage, Image processing,
Coherent light, Signal receivers, Detectors, Radio
direction finding systems, Phase distortion, Aperture
synthesis
Keyword Text
The practice possibility of large holograms recording and processing in
observation of moving objects by the aperture synthesis method in the optical
wavelength band was confirmed experimentally. The signal field phase
distortions, during hologram recording by using a set of nonphased coherent
receivers, are shown can be compensated by signal processing after a
detector which is based on the construction of the joint statistical estimations
of the phase distortions and the object image. Processing the recorded
holograms allowed to obtain the image of distant extended object with high






Adaptive filtration and direction finding algorithm for the noise sources
in a phased antenna grid system
Title Text
Byalyj, L.I., Podturkin, V.V.Author Text
Tekhnika, No. 7-8, pages 68-73, Jul-Aug 1992.Source Text
Wave filters, Antenna phased arrays, Adaptive control
systems, Radio direction finding systems, Algorithms,
Signal interference, Matrix algebra Covariance matrix
Keyword Text
Proposed is an adaptive spatial filtration algorithm for the employment at the
inputs of a diagram formating phased-antenna grid which allows for






Constructing neural networks for contact trackingTitle Text
DeAngelis, C.M. and Green, R.W.Author Text
Conference:  IEEE-SP Workshop, Neural Networks for Signal Processing II,
Helsingoer, Denmark, August 31, September 2, 1992.  Proceedings published
by IEEE. New York, NY, (Cat No 92TH0430-9), pages 560-9, 1992.  (ISBN 0
7803 0557 4)  Authors' Association:  US Naval Undersea Warfare Center,
Newport, RI
Source Text
array signal processing, neural chips, sensor fusion,
state estimation, trackingAOA measurements, neural
network construction, speed strip fitting, contact
tracking, contact state estimation, NICE, neurally
inspired contact estimation, angle-of-arrival, sensor
fusion, AOA sensors, parallel hardware
Keyword Text
A neural network approach for contact state estimation is presented. This
neural network, NICE (neurally inspired contact estimation), has been
constructed to directly embody the major problem domain constraint of
uniform contact velocity and heading. NICE networks are constructed, not
trained, to estimate contact position and motion from angle-of-arrival (AOA)
measurements. The major advantages of the NICE system over existing
methods are execution speed, an assessment of solution sensitivity, and the
potential for sensor fusion. This system offers a number of attractive features.
Foremost, a bearing line constrains the locus of points where a contact might
be at a given time. Furthermore, different AOA sensors merely produce
different loci; all are equivalent and can be fused using the system.
Intermittent data can be accommodated by configuring correlation neurons to
ignore the missing data, and the geographical grid resolutions can be varied
to adjust to the quality of the sensor readings. In addition, the neural network







Phase unwrapping for arbitrary filled 2D arraysTitle Text
Fenwick, A.J.Author Text
Conference:  ISSPA '92:  Third International Symposium on Signal
Processing and its Applications, Gold Coast, Qld., Australia, August 16-21,
1992.   Sponsored by IREE, IASTED, IEEE, IE Aust.  Proceedings published
by IREE Australia. Edgecliff, NSW, Australia, Vol.2, pages 602-5, 1992.
(ISBN 0 909394 28 8)  Author's Association:  RSRE, Malvern, UK.
Source Text
array signal processing, integer programming, parameter
estimationphase unwrapping, array processing, angle-of-
arrival estimation, recursive bearing estimation,
arbitrary filled 2D arrays, signal phase, high
resolution direction finding, direction cosines, ring
arrays, sawtooth-shaped arrays
Keyword Text
There is a requirement to determine delay from signal phase in high resolution
direction finding. New methods based on direction cosines and applying to
arbitrary arrays are tested on ring arrays and sawtooth-shaped arrays.






A subspace rooting algorithm for estimating bearing and polarizationTitle Text
Friedlander, B. and Weiss, A.J.Author Text
Conference:  ISSPA 92:  Third International Symposium on Signal Processing
and its Applications, Gold Coast, Qld., Australia, August 16-21, 1992.
Sponsored by IREE, IASTED, IEEE, IE Aust.  Conference Proceedings
published by IREE Australia, Edgecliff, NSW, Australia, Vol.2, pages 513-16,
1992.  Authors' Association:  Dept. of Electr. Eng. & Comput. Sci., California
Univ., Davis, CA.
Source Text
antenna arrays, array signal processing,
electromagnetic wave polarisation, Monte Carlo methods,
parameter estimation, radio direction-findingDOA
estimation, direction of arrival estimation, bearing
estimation, antenna arrays, array processing, subspace
rooting algorithm, computationally efficient algorithm,
polarization parameters, direction finding, asymptotic
performance analysis, Monte Carlo simulations
Keyword Text
A computationally efficient algorithm for estimating directions of arrival and
polarization parameters is presented. The algorithm avoids the explicit
interpolation required in other direction finding techniques when they are
applied to the measured array manifold. An asymptotic performance analysis






Sectoral phase modes from circular antenna arraysTitle Text
Griffiths, H. D., Eiges, R.Author Text
Electronics Letters, Vol. 28, No.17, pages 1581-2; 13 August 1992.  Authors
employed:  University College London, UK.
Source Text
antenna phased arrays, antenna radiation patterns,
antenna theory, circular antenna arrays, sectoral phase
mode, broadband directional beam, linear phase  slope,
multi modal phase-comparison direction-finder, multiple
signal environment, null  steering agility, multibeam
null-steering system
Keyword Text
A simple technique for confining circular-array phase modes to angular
sectors is  introduced. Each sectoral phase mode (SPM) is a broadband
directional beam  characterized by an approximately linear phase slope. It is
shown that the performance  of a multi modal phase-comparison direction-
finder in a multiple signal environment and  the null steering agility of a






Calculation of the mutual impedance of loop antennas placed in the
near field of each other
Title Text
Nagy, L.Author Text
Conference:  1992 URSI International Symposium on Electromagnetic Theory,
Sydney, NSW, Australia, August 17-20, 1992.  Sponsored by URSI;  CSIRO,
Australian Telecommunication & Electron. Research Board, et at.
Proceedings published by URSI, Washington, DC, pages 278-80, 1992.
Author's Association:  Dept. of Microwave Telecommun., Tech. Univ. of
Budapest, Hungary.
Source Text
calibration, electric impedance, loop antennasmutual
impedance, loop antennas, near field calibration,
direction finder system
Keyword Text
The mutual impedance of two loop antennas is investigated to verify the near
field calibration of the antennas of a direction finder system. The
measurements show a significant change in the received voltage versus the
frequency. The mutual impedance of a structure consisting of two parallel
circular loop antenna was investigated. The calculated results and measured






Wideband sensor array processing using a laboratory array testbedTitle Text
Pierre, J.W. and Kaveh, M.Author Text
Conference:  35th Midwest Symposium on Circuits and Systems,
Washington, DC, August 9-12, 1992.  Sponsored by IEEE, George
Washington University.  Proceedings published by IEEE. New York, NY, (Cat
No. 92CH3099-9), Vol.2, pages 945-8, 1992.  (ISBN 0 7803 0510 8)  Authors'
Association:  Dept. of Electr. Eng., Wyoming Univ., Laramie, WY
Source Text
calibration, detectors, radio direction-findingcoherent
wideband direction-finding algorithms, laboratory array
testbed, wideband direction-finding problem, laboratory
sensor array, calibration, incoherent wideband
direction-finding algorithms, multipath conditions,
coherent signal-subspace methods
Keyword Text
Presents experimental results for the wideband direction-finding problem
using a laboratory sensor array testbed which was constructed at the
University of Minnesota. Sensor errors, encountered in actual arrays, require
calibration to improve the performance of direction-finding algorithms. Methods
of wideband calibration are described. Experimental results are given in order
to compare the performances of coherent and incoherent wideband direction-







Examination of frequency measuring precision and direction of signal
income in information systems of ECM means
Title Text
Radzievskij, V.G., Zheltoukhov, O.V.Author Text
Tekhnika, No. 7-8, pages 6-12,  Jul-Aug 1992.Source Text
Radar countermeasures, Electric frequency measurement,
Error analysis, Information dissemination, Radio
direction finding systems, Signal processing,
Optimization, White noise, Mathematical techniques,
Numerical analysisRadar counteraction means
Keyword Text
Analysis is given for the precision of frequency carrier and signal input
direction measuring on the noise background; compared are capabilities of







Wave distribution functions of magnetospheric VLF waves with multiple
field components: the effect of the polarization model in the integration
kernels on the reconstruction of wave distribution functions
Title Text
Shimakura, S. and Hayakawa, M.Author Text
IEICE Transactions on Fundamentals of Electronics, Communications and
Computer Sciences, Vol. E75-A, No. 8, pages 1014-19,  August 1992.
Authors' Association:   Facility of Engineering, Chiba University, Japan.
Source Text
electromagnetic wave polarisation, magnetospheric
electromagnetic wave propagation, radio direction-
finding, radiowave propagation, spectral
analysisdirection finding, magnetospheric VLF waves,
multiple field components, polarization model,
integration kernels, wave distribution functions,
maximum entropy inversion, spectral matrix, right-
handed circular polarization, elliptical polarization
kernels, eigenvalues
Keyword Text
The wave distribution functions (WDFs) have been reconstructed by means of
the maximum entropy inversion to the observed spectral matrix composed of
the auto- and cross-power spectra among the three field components (Bx,By
and Ez) in which the exactly right-handed circular polarization is taken in the
integration kernels. The purpose of this paper is to investigate the properties
of wave distribution functions reconstructed for wave sources whose central
polarization is somewhat deviated from right-handed circular and to study: the
WDF's by using the right-handed circular polarization in the kernels; the effect
of larger deviations for the polarization of elementary plane waves constituting
the wave source; the WDF's based on the elliptical polarization kernels; and
the effect of limiting the number of eigenvalues. It is then found that changing
the polarization model in the integration kernels would be helpful in finding out






Wave distribution functions of magneto spheric VLF waves with multiple
field  components: the effect of the polarization model in the integration
kernels on the  reconstruction of wave distribution functions
Title Text
Shimakura, S., Hayakawa, M.Author Text
IEICE Transactions on Fundamentals of Electronics, Communications and
Computer Sciences, Vol.E75-A, No. 8, pages 1014-19 ; August 1992.
Authors employed:  Facility of Engineering, Chiba University, Japan.
Source Text
electromagnetic wave polarization, magneto spheric
electromagnetic wave propagation, radio direction-
finding, radiowave propagation, spectral analysis,
direction finding, magneto spheric VLF waves, multiple
field components, polarization  model, integration
kernels, wave distribution functions, maximum entropy
inversion,  spectral matrix, right-handed circular
polarization, elliptical polarization kernels,
eigenvalues
Keyword Text
The wave distribution functions (WDFs) have been reconstructed by means of
the  maximum entropy inversion to the observed spectral matrix composed of
the auto-and  cross-power spectra among the three field components (Bx,By
and Ez) in which the exactly  right-handed circular polarization is taken in the
integration kernels. The purpose of this paper  is to investigate the properties
of wave distribution functions reconstructed for wave sources  whose central
polarization is somewhat deviated from right-handed circular and to study: the
 WDF's by using the right-handed circular polarization in the kernels; the
effect of larger  deviations for the polarization of elementary plane waves
constituting the wave source; the  WDF's based on the elliptical polarization
kernels; and the effect of limiting the number of  eigenvalues. It is then found
that changing the polarization model in the integration kernels  would be






Minimization of radar's target acquisition timeTitle Text
Shlyakhin, V.M., Karkotskij, V.L.Author Text
Tekhnika, No. 7-8, pages 23-27,  Jul-Aug 1992.Source Text
Radio direction finding systems, Radar, Optimization,
Signal interference, Combinatorial mathematics,
Probability, Statistical methods, Conflict radiolocation
Keyword Text
Within the context of the theory of search and theory of games rules are
reasoned for selection of spectrum density of radar signal power which
provides for minimization of radars target acquisition time under the conditions






Simultaneous frequency and direction finding technique using
frequency scanning antenna
Title Text
Tekin, I. and Hizal, A.Author Text
Conference:  22nd European Microwave Conference '92, Espoo Finland,
August 24-27, 1992.  Conference Proceedings published by Microwave
Exhibitions and Publishers. Tunbridge Wells, UK., Vol. 1, pages 654-8, 1992.
 (ISBN 0 946821 82 8)  Authors' Association:  Dept. of Electr. Eng., Middle
East Tech. Univ., Ankara, Turkey.
Source Text
antenna radiation patterns, microstrip antennas,
microwave antenna arrays, radio direction-finding,
scanning antennasdirection finding, frequency scanning
antenna, phase scanning antenna, array system,
amplitude measurements, detector logarithmic video
amplifier, maximum likelihood estimation
Keyword Text
A frequency and phase scanning antenna array system having the capability
of finding simultaneously the frequency and the direction of arrival of the
incident wave by using simple amplitude measurements is described.
Microstrip wide slot is used as the antenna array element due to its broad
bandwidth. The incident RF wave received by the antenna array is fed to a
detector logarithmic video amplifier (DLVA) to determine its amplitude. Finally,
the maximum likelihood estimation procedure is applied to the observation
vector formed by the DLVA outputs to estimate the frequency and the angle of






Techniques for Evaluating Line of Bearing (LOB) SystemsTitle Text
Thompson, A. A. and Durfee, G. L.Author Text
109 pages, August 1992.  Authors' Association:  Army Ballistic Research
Lab., Aberdeen Proving Ground, MD.
Source Text
Angle of arrival, Angles, Bearings, Detection, Errors,
Estimates, Interferometers, Me asurement, Models,
Simulation, Sites, Target detection, Targets,
Trajectories, Work
Keyword Text
This report consolidates some of the work done on the problem of locating
objects or targets from line of bearing information. Line of bearing (LOB) or
angle of arrival (AoA) information is determined by a location and a direction
to a target. It is not possible to infer the location of a target from LOB
information collected from one site. The simplest case is to infer the location
of an object in a plane from two separate measurements. Errors in the
measurements result in target location errors. First, through a discussion of
errors, the critical features and sensitivities of LOB systems are treated.
Following this, a technique for combining more than one estimate of a target
location is -discussed. Finally, a system that estimates the trajectory of a
target from LOB estimates is examined. Both simulations and closed-form
models are used to study LOB system performance. target detection,






Angular super resolution of coherent sources with plane array radar on
the basis of  non-linear spectrum technique
Title Text
Volochkov, E. B., Garmash, V. N.Author Text
Radiotekhnika i Elektronika, Vol. 37, No. 8, pages 1413-1422,  August 1992.Source Text
radio direction finding systems, antenna arrays,
spectrum analysis, numerical analysis, algorithms,
planar equally spaced antenna array, model order
estimation
Keyword Text
The problem of angular super resolution of the narrow band coherent signal
point sources  had been solved.  The sources were assumed to be placed in
far zone of a planar equally  spaced antenna array.  An algorithm was
developed for estimating parameters of the  two-dimensional harmonic signals
(plane waves) on the basis of solution of the  one-dimensional problems which
include a rather simple technique of the model order  estimation.  An example
is given in order to demonstrate resolution of 3 sources of  signals with
different amplitudes by using discrete Fourier transformation and the signal






Angular super resolution of coherent sources with plane array radar on
the basis of non-linear spectrum technique
Title Text
Volochkov, E.B., Garmash, V.N.Author Text
Tekhnika i Elektronika, Vol. 37, No. 8, pages 1413-1422, August 1992.Source Text
Radio direction finding systems, Antenna arrays,
Spectrum analysis, Numerical analysis, Algorithms
Planar equally spaced antenna array, Model order
estimation
Keyword Text
The problem of angular super resolution of the narrow band coherent signal
point sources had been solved. The sources were assumed to be placed in far
zone of a planar equally spaced antenna array. An algorithm was developed
for estimating parameters of the two-dimensional harmonic signals (plane
waves) on the basis of solution of the one-dimensional problems which
include a rather simple technique of the model order estimation. An example
is given in order to demonstrate resolution of 3 sources of signals with
different amplitudes by using discrete Fourier transformation and the signal






Program in Marine Physics Applied to Navy Undersea MissionsTitle Text
Watson, K. M. and Fisher, F. H.Author Text
6 pages, August 1992.  Authors' Association:  Scripps Institution of
Oceanography, Marine Physical Lab., La Jolla, CA.
Source Text
Acoustic arrays, Acoustic detectors, Direction finding
stations, Data transmission systems, Submarine
detection, Underwater acoustics, Sound ranging, Slack
line arrays, DIFAR(Directional Finding and Ranging),
Vertical arrays
Keyword Text
The objective of this program has been the development and testing of
innovative sensor technology and experimental techniques. Over the course of
this program, the following tasks were carried out: (1) Slack Line Arrays; (2)
Real-Time Transmission of Freely Drifting VLF Sensor Data; (3) Noise







Program in Marine Physics Applied to Navy Undersea Missions.
<NOTE> Final Report  1 October 1988 - 30 September 1991
Title Text
Watson, K. M., Fisher, F. H.Author Text
Final Report:  Report MPL-U-70-92, 6 pages; August 1992.  Authors
employed: Scripps Institution of Oceanography, Marine Physical Laboratory,
La Jolla, California.
Source Text
acoustic arrays, acoustic detectors, direction finding
stations, data transmission systems,  submarine
detection, underwater acoustics, sound ranging, slack
line arrays, DIFAR (directional finding and ranging),
vertical arrays,  NTISDODXA
Keyword Text
The objective of this program has been the development and testing of
innovative sensor  technology and experimental techniques.  Over the course
of this program, the following  tasks were carried out: (1) Slack Line Arrays;
(2) Real-Time Transmission of Freely  Drifting VLF Sensor Data; (3) Noise







Global Magneto spheric ImagingTitle Text
Williams, D. J., Roelof, E. C. and Mitchell, D. G.Author Text
Reviews of Geophysics, vol. 30, no. 3, pp. 183-208, August 1992.Source Text
Keyword Text
Understanding the formation and behavior of the Earth's vast high-altitude
environment, its magnetosphere, requires both local in situ measurements
and global observations.  The in situ observations performed over the past
decades have provided both a completely new perspective of this environment
and  understanding of many localized processes operating in it.  The
observations have been further synthesized to provide a valuable first
impression of the global nature of the magnetosphere.  This initial global
construction has been very beneficial in summarizing past results and guiding
future work in the field, yet many fundamental questions remain unresolved.
This is because, until recently, the global magnetosphere has not been
observed, even in part; it has remained invisible, and its actual shape and
large-scale dynamics remain mysteries.  Now new developments and results
have demonstrated the feasibility of obtaining such global images.  These
techniques include the detection of photons at X ray, extreme ultraviolet,
ultraviolet, and visible wavelengths, radio emissions, and energetic neutral
atoms.  Taken together, such emissions can be used to form images of most
of the magnetosphere proper: the aurora, plasma sphere, boundary regions,
ring current, and plasma sheet.  This paper describes the demonstrated and
developing techniques for global Magneto spheric imaging and  discusses the
scientific expectations of having global observations in conjunction with local
measurements.  (Authors' abstract, formal literature, English language, file






Optimal program passively finds radar threatsTitle Text
Burros, R. H.Author Text
Microwaves & RF, Vol. 31, No. 9, pages 87-8, 90; September 1992.Source Text
military computing, Monte Carlo methods, radar theory,
signal processing, airborne defense system, Monte Carlo
simulation, computer programs,  MAXGAUSS1R, MAXGAUSS3R,
stationary radar threat
Keyword Text
Before an aircraft can react to a stationary radar threat, its location must be
estimated  from the signal's angle of arrival. Unfortunately, measurement
uncertainties can generate  unreliable information. A straightforward analysis
algorithm optimally estimates emitter  location from a series of bearings taken






Two-Dimensional Angle-of-Arrival Estimation in the Presence of Finite
Distance Sources
Title Text
Chen, Yih-min, Lee, Ju-hong and Yeh, Chien-chungAuthor Text




In the circumstances that some sources are of finite distance to an array
system, most high-resolution bearing estimation techniques exhibit
unsatisfactory performance due to the invalidity of the planar wavefront
assumption. This problem has been tackled by a far-field approximation (FFA)
method based on a preprocessing scheme.   By exploiting favorable
characteristics of a uniform linear array, the FFA method constructs a FFA
covariance matrix, which is Toeplitz and approximates to the far-field data
covariance matrix, from the observed data covariance matrix.  Then
eigenstructure methods can be applied based on the FFA covariance matrix
to perform bearing estimation without revising the planar wavefront
assumption.  In this paper, we extend this method for the problem of two-
dimensional (2-D) angle-of-arrival (AOA) estimation using a uniform planar
array in the presence  of finite distance  sources.  A new procedure is derived
for reconstructing the 2-D FFA covariance matrix with block-Toeplitz
structure.  Based on the 2-D FFA covariance matrix, we can apply
eigenstructure methods in conjunction with a 23-D AOA search to solve the
problem.  Simulation results confirm the theoretical work.  (Authors' abstract,






Two-dimensional angle-of-arrival estimation in the presence of finite
distance sources.
Title Text
Chen, Yih-Min, Lee, Ju-Hong, Yeh, Chien-ChungAuthor Text
IEEE Transactions on Antennas and Propagation, Vol. 40, No. 9, pages 1011-
1022, September 1992.
Source Text
radio direction finding systems, mathematical models,
approximation theory, matrix  algebra, antenna arrays,
two-dimensional angle-of-arrival estimation, finite
distance sources, far-field  approximation, FFA
covariance matrix, eigenstructure methods
Keyword Text
When sources are of a finite distance away from an array system, most high-
resolution  bearing estimation techniques exhibit unsatisfactory performance
due to the invalidity of  the planar wavefront assumption.  This problem has
been addressed by a far-field  approximation (FFA) method based on a
preprocessing scheme.  By exploiting favorable  characteristics of a uniform
linear array, the method constructs a FFA covariance matrix,  which is
Toeplitz and approximates to the far-field data covariance matrix, from the
observed data covariance matrix.  Then eigenstructure methods can be
applied to perform  bearing estimation without revising the planar wavefront
assumption.  This method is  extended to the problem of two-dimensional
angle-of-arrival (AOA) estimation using a  uniform planar array in the presence
of finite distance sources.  A procedure is derived  for reconstructing the 2-D
FFA covariance matrix with block-Toeplitz structure.  Using  the 2-D FFA
covariance matrix, eigenstructure methods can be applied in conjunction  with
a 2-D AOA search to solve the problem.  Simulation results confirm the






Two-dimensional angle-of-arrival estimation in the presence of finite
distance sources.
Title Text
Chen, Yih-Min, Lee, Ju-Hong, Yeh, Chien-ChungAuthor Text
Transactions on Antennas and Propagation, Vol. 40, No. 9, pages 1011-1022,
September 1992.
Source Text
RADIO DIRECTION FINDING SYSTEMS, MATHEMATICAL MODELS,
APPROXIMATION THEORY, MATRIX ALGEBRA, ANTENNA ARRAYSTWO-
DIMENSIONAL ANGLE-OF-ARRIVAL ESTIMATION, FINITE
DISTANCE SOURCES, FAR-FIELD APPROXIMATION, FFA
COVARIANCE MATRIX, EIGENSTRUCTURE METHODS
Keyword Text
When sources are of a finite distance away from an array system, most high-
resolution bearing estimation techniques exhibit unsatisfactory performance
due to the invalidity of the planar wavefront assumption. This problem has
been addressed by a far-field approximation (FFA) method based on a
preprocessing scheme. By exploiting favorable characteristics of a uniform
linear array, the method constructs a FFA covariance matrix, which is
Toeplitz and approximates to the far-field data covariance matrix, from the
observed data covariance matrix. Then eigenstructure methods can be applied
to perform bearing estimation without revising the planar wavefront
assumption. This method is extended to the problem of two-dimensional
angle-of-arrival (AOA) estimation using a uniform planar array in the presence
of finite distance sources. A procedure is derived for reconstructing the 2-D
FFA covariance matrix with block-Toeplitz structure. Using the 2-D FFA
covariance matrix, eigenstructure methods can be applied in conjunction with
a 2-D AOA search to solve the problem. Simulation results confirm the






A spatial filtering approach to robust adaptive beamingTitle Text
Claesson, I., Nordholm, S.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 40, No. 9, pages 1093-
1096, September 1992.  Research supported by STU, 1992. (ISSN 0018-926X)
Authors employed:  Lund University, Sweden
Source Text
adaptive filters, antenna arrays, beamforming,
robustness (mathematics), spatial  filtering, direction
finding, resolution, sidelobe reduction
Keyword Text
This communication treats the problem of controlling the superresolution in
adaptive  beamformers. A straightforward method is presented that works for
both narrow-band  and broad-band arrays. The method is based on forming
the blocking matrix in a general  sidelobe canceller (GSC) structure using a
spatial FIR filter. The suppression of this  spatial filter and the implicit noise of






Fast High-Resolution Techniques Applied to the Direction of Arrival
(DOA) of Signals  Problem.
Title Text
Ferreira, M. P.Author Text
Master's Thesis:  112 pages; September 1992.  Author employed:  Naval
Postgraduate School, Monterey, CA.
Source Text
algorithms, angle of arrival, arrays, autocorrelation,
computations, correlation,  decomposition, high
resolution, iterations, linear arrays, real time,
resolution,  selection, simulation, theses, tracking,
signal generation, moving targets, NTISDODXA
Keyword Text
Subspace decomposition methods are a very useful technique to extract the
signal  information via eigen-based estimators.  Although those techniques
are very accurate,  they are usually expensive to update, becoming difficult to
implement for real-time  applications.  The Rank-Revealing QR (RRQR)
factorization introduced by Chan, offers  an attractive alternative to perform the
subspace selection.  In this work, we use the  RRQR algorithm applied to the
Direction of Arrival (DOA) problem to track moving  sources, using passive
linear arrays.  In addition to the regular RRQR algorithm  originally proposed
by Chan, this thesis introduces an improvement.  This refinement  uses the
signal subspace information and requires very little additional computation.  It
takes advantage of the Hermitian property of the signal correlation matrix and
is  implicitly equivalent to applying one subspace iteration step to the
estimated signal  subspace.  Simulations show that the performance obtained
is equivalent to that obtained  using classical eigen-based techniques.
Alternative algorithms for finding an  approximation of the smallest singular
vector of the correlation matrix are discussed and  compared to the original
method.  The final product is an adaptive algorithm that allows  for tracking of
DOA angles when moving sources are present.  An analysis of the  number of
flops needed to execute the adaptive algorithm based on the RRQR
factorization to track the DOA of moving sources has been included, showing






Fast High-Resolution Techniques Applied to the Direction of Arrival
(DOA) of Signals Problem
Title Text
Ferreira, M. P.Author Text
Master's Thesis:  112 pages, September 1992.  Author's Association:  Naval
Postgraduate School, Monterey, CA.
Source Text
Algorithms, Angle of arrival, Arrays, Autocorrelation,
Computations, Correlation, Decomposition, H igh
resolution, Iterations, Linear arrays, Real time,
Resolution, Selection, Simulation, Theses, Tracking,
Signal generation, Moving targets
Keyword Text
Subspace decomposition methods are a very useful technique to extract the
signal information via eigen-based estimators. Although those techniques are
very accurate, they are usually expensive to update, becoming difficult to
implement for real-time applications. The Rank-Revealing QR (RRQR)
factorization introduced by Chan, offers an attractive alternative to perform the
subspace selection. In this work, we use the RRQR algorithm applied to the
Direction of Arrival (DOA) problem to track moving sources, using passive
linear arrays. In addition to the regular RRQR algorithm originally proposed by
Chan, this thesis introduces an improvement. This refinement uses the signal
subspace information and requires very little additional computation. It takes
advantage of the Hermitian property of the signal correlation matrix and is
implicitly equivalent to applying one subspace iteration step to the estimated
signal subspace. Simulations show that the performance obtained is
equivalent to that obtained using classical eigen-based techniques.
Alternative algorithms for finding an approximation of the smallest singular
vector of the correlation matrix are discussed and compared to the original
method. The final product is an adaptive algorithm that allows for tracking of
DOA angles when moving sources are present. An analysis of the number of
flops needed to execute the adaptive algorithm based on the RRQR
factorization to track the DOA of moving sources has been included, showing






A high frequency radio location systemTitle Text
Goodwin, G. L., Jeffrey, Z. R., Hichens, D. J.Author Text
Journal of Electrical and Electronics Engineering, Australia, Vol.12, No. 3,
pages 284-9; September 1992.  Authors employed:  South Australia
University, Adelaide, SA, Australia.
Source Text
aircraft communication, loop antennas, mobile antennas,
mobile radio systems, radio  transmitters, safety,
emergency position-indicating radio beacon, lightweight
low-power HF transmitter,  portable radio transmitter,
loop antenna, high frequency radio location system,
radio  transmitter, locator beacon, aircraft, ships,
road transport, Skyloc,  single-station-location
receiving system, signal-to-noise ratio, search and
rescue  guidance, 3 to 16 MHZ, 10 W
Keyword Text
A light-weight, compact, low-cost, low-power (10 W), high frequency (3-16
MHZ) radio  transmitter and easily-erectable wide-band (loop) antenna have
been developed as a  locator beacon for aircraft in distress, with application
also to ships, road transport and  individuals such as bush-walkers. Skyloc, a
sophisticated single-station-location receiving  system, marketed
commercially, receives the transmitted signals via the ionosphere,  identifies
the transmitting beacon and computes its location; the system has been
tested  successfully at ranges up to 2000 km. Automatic windowing of the
received pass-band  enhances the signal-to-noise ratio. Significantly, the
Department of Transport and  Communications which has responsibility for
search and rescue guidance, has three  operational Skyloc systems near
Perth, Darwin and Brisbane. The use of the transmitter  is being extended to







Photonic Electromagnetic Field Sensor Apparatus (Patented September
7, 1993)
Title Text
Hilliard, D. P. and Mensa, D. L.Author Text
Patent:  PAT-APPL-7-958 404-Patent(PT)-5 243 186, 13 pages, September
1992.  Authors'  Association:  Department of the Navy, Washington, DC.
Source Text
Amplitude, Angle of arrival, Electromagnetic fields,
Frequency, Light, Modulators, Optics, Paths, Phase,
Photonics, Polariza tion, Patents, Photodetectors,
Luneberg lenses, Electromagnetic wave propagation,
Light sources, Optical detectors, PAT-CL-250-227.17
Keyword Text
An electromagnetic field sensor apparatus which measures the amplitude,
phase, frequency and polarization of an incoming electromagnetic field as well
as the angle of arrival of an incident electromagnetic field. A Luneberg lens
focuses an incoming electromagnetic wave entering on one side of the
Luneberg lens onto a point on the opposite side of the lens. A pair of photonic
sensor which may be electro-optic modulators or Pockel cells are positioned
on the Luneberg lens at the point upon which the incident electromagnetic
wave is focused. The sensing axis of one of the electro-optic modulators is
perpendicular to the sensing axis of the other electro-optic modulator.
Polarized light is provided to each photonic sensor along an optical path
which passes through the sensor. Each photonic sensor modulates the







Analysis of the effect of the parameters of the sum-difference  converter
of a single-pulse  direction finder on the accuracy of the  angular
coordinates of a target
Title Text
Latinskiy, S. M.Author Text
Radiotekhnika, pages 33-8.  Translation:  Telecommunications and Radio
Engineering, Part 2 (Radio  Engineering), Vol. 47, No. 9, pages 86-91;
September  1992.
Source Text
convertors, radar systems, radio direction-finding,
tracking  systems, waveguide  components, sum-
difference converter, single-pulse direction finder,
angular  coordinates accuracy,  parameters, radar
tracking systems, multimode  radiators, antenna side
lobes, nonlinear  polarization, ring waveguide  bridges
Keyword Text
Single-pulse systems are widely used in radar tracking systems.   Sum-
difference  converters are a component part of such systems.  In  single-pulse
systems with  multimode radiators, the sum-difference  signal is generated in
the radiator itself.  Such  systems have a number  of drawbacks.  One of
these is the high level of antenna  side lobes,  which reduces the noise
protection of the radar system and complicates  the  construction of the
radiator when it operates under nonlinear  polarization conditions.   The
operation of single-pulse systems having  converters in the form of ring






Two-dimensional acousto-optic processor using a circular antenna array
with a Butler  matrix
Title Text
Lee, J. P. Y.Author Text
Optical Engineering, Vol. 31, No. 9, pages 1999-2011; September 1992.
Author's Association:  Department of National Defense, Defense Research
Establishment, Ottawa, Ontario, Canada.
Source Text
acousto-optical devices, antenna arrays, Fourier
transform optics, optical information  processing,
radar antennas, radar receivers, radar systems,
spectral analysis, radar ESM receiver, multichannel
Bragg cells, Fourier transforming configuration,
circular antenna array, Butler matrix, two-dimensional
acousto-optic signal processor,  simultaneous spectrum
analysis, direction finding, radar signals, system
analysis, peak  location, optical pattern, sidelobe
levels, amplitude weighting, mainlobe beamwidth,
pointing error, Gaussian laser illumination profile,
number of channels
Keyword Text
A two-dimensional acousto-optic signal processor is shown to be useful for
providing  simultaneous spectrum analysis and direction finding or radar
signals over an  instantaneous field of view of 360 deg. A system analysis
with emphasis on the  direction-finding aspect of this new architecture is
presented. The peak location of the  optical pattern provides a direct measure
of bearing, independent of signal frequency. In  addition, the sidelobe levels of
the pattern can be effectively reduced using amplitude  weighting.
Performance parameters, such as mainlobe beamwidth, peak-sidelobe level,
and pointing error, are analyzed as a function of the Gaussian laser
illumination profile  and the number of channels. Finally, a comparison with a






Automated Performance Evaluation Technique for Cryptologic Sites.Title Text
Mackin, J. M.Author Text
Master's Thesis:   124 pages; September 1992. Author employed:  Naval
Postgraduate School, Monterey, California.
Source Text
accuracy, collection, costs, high level languages,
impact, interference, language,  losses, maps, noise,
operation, personnel, security, signals, sites, storms,
students,  theses, velocity, cryptography, security
personnel, computer personnel, data  acquisition, radio
frequency, direction finding stations, test and
evaluation, theses,  signal to noise ratio, low rate,
computer files, NTISDODXA
Keyword Text
Currently, Naval Security Group (NSG) personnel lack an automated system
for  evaluating Signals-of-Interest (SOI) collection performance of NSG sites.
The  performance evaluation technique (PET), developed by faculty and
students of the Naval  Postgraduate School, is intended to meet this need.  A
means for automating the PET has  been developed under this thesis
research.  This 'MATLAB Automated PET System'  (MAPS) is described in
this thesis and compared with the previous manual PET and a
semiautomated version based on GRAFTOOL software.  MAPS, based on the
high-level  language, MATLAB, utilizes measured signal and noise levels and
system gains and  losses to evaluate site performance in terms of percent of
SOI lost.  This information is  critical to managers and operators of the various
NSG collection sites located throughout  the world.  It permits managers to
assess operator performance, evaluate the impact of  encroachments in the
vicinity of the site, determine the utility of proposed interference  mitigation
actions, recognize the effect of natural phenomena (such as solar storms) on
the SOI collection capability, and predict future SOI collection performance.
The  manual, semi-automated, and automated PET systems were compared
in the areas of  cost, speed, ease-of-operation, and accuracy of the
performance estimation.  MAPS was  determined to be the most useful






Automated Performance Evaluation Technique for Cryptologic SitesTitle Text
Mackin, J. M.Author Text
Master's Thesis:  124 pages, September 1992.  Author's Association:  Naval
Postgraduate School, Monterey, CA.
Source Text
Accuracy, Collection, Costs, High level languages,
Impact, Interference, Language, Losses, Maps, Noise,
Operation, Pers onnel, Security, Signals, Sites,
Storms, Students, Theses, Velocity, Cryptogra phy,
Security personnel, Computer personnel, Data
acquisition, Radiofrequency, Direction finding
stations, Test and evaluation, Theses, Signal to noise
ratio, Low rate, Computer files
Keyword Text
Currently, Naval Security Group (NSG) personnel lack an automated system
for evaluating Signals-of-Interest (SOI) collection performance of NSG sites.
The performance evaluation technique (PET), developed by faculty and
students of the Naval Postgraduate School, is intended to meet this need. A
means for automating the PET has been developed under this thesis
research. This 'MATLAB Automated PET System' (MAPS) is described in
this thesis and compared with the previous manual PET and a
semiautomated version based on GRAFTOOL software. MAPS, based on the
high-level language, MATLAB, utilizes measured signal and noise levels and
system gains and losses to evaluate site performance in terms of percent of
SOI lost. This information is critical to managers and operators of the various
NSG collection sites located throughout the world. It permits managers to
assess operator performance, evaluate the impact of encroachments in the
vicinity of the site, determine the utility of proposed interference mitigation
actions, recognize the effect of natural phenomena (such as solar storms) on
the SOI collection capability, and predict future SOI collection performance.
The manual, semi-automated, and automated PET systems were compared
in the areas of cost, speed, ease-of-operation, and accuracy of the
performance estimation. MAPS was determined to be the most useful










Radioelektronika, Vol. 35, No. 9, pages 65-68, September 1992. Izvestiya
Vysshikh Uchebnykh Zavedenii.
Source Text
radio direction finding systems, signal processing,
correlation methods, matrix algebra, state space
methods, error analysis, signal distortion, algorithms,
spurious signal noise,  antenna arrays, pulse signal
bearings
Keyword Text
A modification is considered of the alternating projection method intended for
pulse  source direction finding. It is shown that using a signal subspace of
estimation of the  correlation matrix, from which are removed disturbing
sources, permits to enhance the  bearing estimation accuracy. An algorithm
is developed for realization of the proposed  procedure. The chosen subspace
dimension in the algorithm equals two. Numerous  experiments confirm the
correctness of the dimension choice, specially at equal powers  of acting
signals. It is noted that at different powers of acting signals it is reasonable to






Complex data processing in two-coordinate radio direction-findersTitle Text
Ochnev, A. V.Author Text
Radiotekhnika, pages 41-8.  Translation: Telecommunications and Radio
Engineering, Part 2 (Radio  Engineering), Vol. 47, No. 9, pages 95-101;
September 1992.
Source Text
antenna arrays, antenna radiation patterns, array
signal  processing, interference  suppression, Markov
processes, radar  antennas, radio direction-finding,
complex signal processing, complex data processing, two-
coordinate radio   direction-finders, two-dimensional
antenna array, Markov theory, data  distribution,
passive radar systems, accuracy, noise immunity,
antenna  radiation patterns
Keyword Text
The problem of synthesizing apparatus for complex signal processing in  an
on-board  two-coordinate radio detection finder with a  two-dimensional
antenna array using  methods of the Markov theory of  optimal complexing
and employing the principle of  data distribution is  solved.  The constantly
increasing requirements imposed on passive  radar  systems as regards
accuracy, noise immunity and other characteristics  can be  realized most
completely by using optimal (quasi-optimal)  algorithms of complex  space-
time data processing and by employing  antenna systems in the form of
antenna  arrays with fairly narrow  radiation patterns and with electronic






Analysis of the characteristics of direction-finding algorithms with
superresolution
Title Text
Ratynskiy, M. V.Author Text
Radiotekhnika, pages 63-6.  Translation:  Telecommunications and Radio
Engineering, Part 2 (Radio  Engineering), Vol. 47, No. 9, pages 119-22;
September 1992.
Source Text
antenna arrays, array signal processing, radar theory,
superresolution, resolving power, Keypon-type direction-
finding  algorithms, inverse correlation matrix, number
of radiating  samples, amplitude-phase errors, circuit
channels, matched processing
Keyword Text
It is shown that the resolving power of Keypon-type direction-finding
algorithms, which  potentially considerably exceed the Rayleigh  resolving
power for matched processing  and which increase as the  exponent n
increases for the inverse correlation matrix, is   considerably limited by the
finiteness of the number of radiating  samples (for n>or=2)  and by the
amplitude-phase errors in the channels  of the circuit not exceeding the






An analysis of ESPRIT under random sensor uncertainties.Title Text
Soon, V. C. and Huang, Y. F.Author Text
Transactions on Signal Processing, Vol. 40, No. 9, pages 2353-2358,
September 1992.
Source Text
RADIO DIRECTION FINDING SYSTEMS, ANTENNA ARRAYS,
DIGITAL SIGNAL PROCESSING, EIGENVALUES AND
EIGENFUNCTIONS, RANDOM PROCESSESRANDOM SENSOR
UNCERTAINTIES, MUSIC ALGORITHM, ESPRIT ALGORITHM, ARRAY
SIGNAL PROCESSING, FAR-FIELD SOURCES, UNIFORM LINEAR
ARRAY
Keyword Text
A general expression for the mean-square error (MSE) of the ESPRIT
direction-of-arrival (DOA) estimation of narrowband, far-field sources under
random sensor perturbations is derived. Explicit solutions for the case of an
arbitrary ESPRIT array geometry with one and two sources are given.
Solutions for the case of a uniform linear array (ULA) and arbitrary number of
sources are found provided that the number of sensors is large. For this case,
it is found that the MSE of ESPRIT with maximum aperture (i.e., maximum-
overlapping subarrays) is lower than that of ESPRIT with nonoverlapping
subarrays. A comparison with MUSIC suggests that the MSE for MUSIC is
lower that for ESPRIT. Furthermore, for the cases studied, it is shown that the
MSE of ESPRIT depends only on sensor phase errors while that of MUSIC is






An analysis of ESPRIT under random sensor uncertainties.Title Text
Soon, V. C., Huang, Y. F.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No. 9, pages 2353-2358,
September 1992.
Source Text
radio direction finding systems, antenna arrays,
digital signal processing, eigenvalues  and
eigenfunctions, random processes, random sensor
uncertainties, music algorithm, esprit algorithm, array
signal processing,  far-field sources, uniform linear
array
Keyword Text
A general expression for the mean-square error (MSE) of the ESPRIT
direction-of-arrival  (DOA) estimation of narrowband, far-field sources under
random sensor perturbations  is derived. Explicit solutions for the case of an
arbitrary ESPRIT array geometry with  one and two sources are given.
Solutions for the case of a uniform linear array (ULA)  and arbitrary number of
sources are found provided that the number of sensors is large.   For this
case, it is found that the MSE of ESPRIT with maximum aperture (i.e.,
maximum-overlapping subarrays) is lower than that of ESPRIT with non-
overlapping  subarrays.  A comparison with MUSIC suggests that the MSE for
MUSIC is lower that  for ESPRIT.  Furthermore, for the cases studied, it is
shown that the MSE of ESPRIT  depends only on sensor phase errors while






Outer-scale effects on beam-wander and angle-of-arrival variancesTitle Text
Tofsted, D. H.Author Text
Applied Optics, Vol. 31, No. 27, pages 5865-70; 20 September 1992.  Author
employed:  US Army Atmospheric Science Laboratory, SLCAS-AM-T, White
Sands Missile Range, NM.
Source Text
atmospheric light propagation, atmospheric turbulence,
laser beams, light propagation, form fitting, spectral
analysis, atmosphere, laser beam,  beam-wander, angle-
of-arrival, uniform-intensity beams, refractive
turbulence, Gaussian  beams, initial wave-front
curvature, diffraction, turbulent spreading effects,
refractive-index tubular size, outer-scale size
Keyword Text
Single-integral equations are developed for the angle-of-arrival and beam-
wander  variances of propagated Gaussian and uniform-intensity beams
through refractive  turbulence with a finite outer scale. The equations
developed for Gaussian beams include  initial wave-front curvature, diffraction,
and turbulent spreading effects. Form-fitting  expressions are used in both
cases to reduce second- and third-order integral  equations into equivalent
single-integral forms.  Numerical calculations with  these new approximations
give results within a few  percent of the results  obtained by using the more
rigorous multiple integral  expressions. Spectral analysis  indicates that the
refractive-index tubular size  with the greatest influence on  beam wander and










Radioelektronika, Vol. 35, No. 9, pages 65-68, September 1992.Source Text
Radio direction finding systems, Signal processing,
Correlation methods, Matrix algebra, State space
methods, Error analysis, Signal distortion, Algorithms,
Spurious signal noise, Antenna arraysPulse signal
bearings
Keyword Text
A modification is considered of the alternating projection method intended for
pulse source direction finding. It is shown that using a signal subspace of
estimation of the correlation matrix, from which are removed disturbing
sources, permits to enhance the bearing estimation accuracy. An algorithm is
developed for realization of the proposed procedure. The chosen subspace
dimension in the algorithm equals two. Numerous experiments confirm the
correctness of the dimension choice, specially at equal powers of acting
signals. It is noted that at different powers of acting signals it is reasonable to






Integrated acousto-optic heterodyning device modules in LiNbO/sub 3/
substrate
Title Text
Xu, G. D., Tsai, C. S.Author Text
Applied Optics, Vol. 31, No. 25, pages 5259-68; 1 September 1992.Source Text
acousto-optical devices, diffraction gratings,
integrated optics, lenses, light  interferometry,
lithium compounds, spectral analysis, integrated optics
modules, optical modulation, Ti-in diffused waveguide
lens,  acousto-optic heterodyning device, wideband AO
Bragg cell, ion-milled Bragg  diffraction grating,
proton-exchanged waveguide lens, Y-cut LiNbO/sub 3/
substrate,  optical heterodyning, RF signal processing,
integrated AO heterodyne modules,  channelized
detection, amplitude, frequency, phase, wideband RF
signals,  interferometric RF spectral analysis, third-
order spurious-free dynamic ranges, optical  power,
drive power, dual-unit modules, 1 mm, 8 mm, 16 mm, 205
MHZ, 0.6328  micron, 1 mW, 50 mW, LiNbO/sub 3/ substrate
Keyword Text
The paper reports the realization of integrated acousto-optic (AO) device
modules that  combine a wideband AO Bragg cell, an ion-milled Bragg
diffraction grating, and a  titanium-in diffused proton-exchanged waveguide
lens in a Y-cut LiNbO/sub 3/ substrate,  1*8*16 mm/sup 3/ in size, to perform
optical heterodyning, and their application to RF  signal processing. These
integrated AO heterodyne modules have demonstrated the  capabilities for
channelized detection of the amplitude, the frequency, and the phase of
wideband RF signals and thus the capability to perform interferometric RF
spectral  analysis with significantly improved performances over the
conventional AO Bragg cells.  The single-unit (basic) modules have provided
single-tone simultaneous and two-tone  third-order spurious-free dynamic
ranges of 51 and 40 dB, respectively, and a bandwidth  of 205 MHZ centered
at 350 MHZ at the optical wavelength of 0.6328 mu m, the optical  power of
1.0 mW, and the drive power of 50 mW/RF signal input. Furthermore the  dual-
unit modules that consist of a pair of identical basic heterodyne devices in the
same  LiNbO/sub 3/ waveguide substrate, also 1*8*16 mm/sup 3/ in size,







Two-dimensional angle-of-arrival estimation in the presence of finite
distance sources
Title Text
Yih-Min Chen; Ju-Hong Lee; Chien-Chung YehAuthor Text
IEEE Transactions on Antennas and Propagation, Vol. 40, No. 9, pages 1011-
22; September 1992.  Authors' Association:  Department of Electrical
Engineering, National Taiwan University, Taipei, Taiwan.
Source Text
array signal processing, eigenvalues and
eigenfunctions, parameter estimation, array processing,
angle-of-arrival estimation, finite distance sources,
high-resolution  bearing estimation, far-field
approximation, preprocessing scheme, uniform linear
array, covariance matrix, eigenstructure methods,
uniform planar array, block-Toeplitz  structure, 2-D
AOA search
Keyword Text
When sources are a finite distance away from an array system, most high-
resolution  bearing estimation techniques exhibit unsatisfactory performance
due to the invalidity of  the planar wavefront assumption.  This problem has
been addressed by a far-field  approximation (FFA) method based on a
preprocessing scheme.  By exploiting favorable  characteristics of a uniform
linear array, the method constructs a FFA covariance matrix,  which is
Toeplitz and approximates to the far-field data covariance matrix, from the
observed data covariance matrix.  Then eigenstructure methods can be
applied to perform  bearing estimation without revising the planar wavefront
assumption.  This method is  extended to the problem of two-dimensional
angle-of-arrival (AOA) estimation using a  uniform planar array in the presence
of finite distance sources.  A procedure is derived  for reconstructing the 2-D
FFA covariance matrix with block-Toeplitz structure.  Using  the 2-D FFA
covariance matrix, eigenstructure methods can be applied in conjunction  with







Effect of F1-layer L condition on ranging accuracy for SSL HDDF
systems.
Title Text
Baker, D. C. and Burden, J. J.Author Text
Journal:  Electronics Letters, Vol. 28, No. 21, pages 1956-1958, Oct 8, 1992.
(ISSN 0013-5194)  Authors' Association:  Univ of Pretoria, Pretoria, S Africa.
Source Text
IONOSPHERIC ELECTROMAGNETIC WAVE PROPAGATION, RADIO
TRANSMISSION, F REGION, ELECTRON DENSITY MEASUREMENTF1-
LAYER L CONDITIONS, HFDF SYSTEMS, MULTISEGMENTED
QUASIPARABOLIC MODELS, IONOSPHERIC ELECTRON DENSITY
Keyword Text
An extension of the multisegmented quasiparabolic model of ionospheric
electron density to include the F1-layer L condition is described. Provisional
results illustrating the effects of this on ranging estimates from single station
location HFDF systems are discussed. It is concluded that a knowledge of
actual ionospheric conditions at the time of observation are important for such
systems to improve ranging estimates, especially when L conditions are






Effect of F1-layer L condition on ranging accuracy for SSL HFDF
systems
Title Text
Baker, D. C., Burden, J. J.Author Text
Electronics Letters, Vol. 28, No. 21, pages 1956-8; 8 October 1992.  Authors
employed:  Department of Electrical & Electronics Engineering, Pretoria
University, South Africa.
Source Text
F-region, ionospheric electromagnetic wave propagation,
radio direction-finding,  radiowave propagation, HF
radio direction finding system, F1-layer L condition,
ranging accuracy, SSL HFDF  systems, multi segmented
quasi parabolic model, ionospheric electron density,
ranging  estimates, single station location
Keyword Text
An extension of the multi segmented quasi parabolic model of ionospheric
electron density  to include the F1-layer L condition is described. Provisional
results illustrating the effects  of this on ranging estimates from single station
location HFDF systems are discussed.  It is concluded that a knowledge of
actual ionospheric conditions at the time of  observation are important for







Effect of F1-layer L condition on ranging accuracy for SSL HDDF
systems.
Title Text
Baker, D. C., Burden, J. J.Author Text
Electronics Letters, Vol. 28, No. 21, pages 1956-1958, October 8 1992.
Authors employed:  University of Pretoria, Pretoria, South Africa.
Source Text
ionospheric electromagnetic wave propagation, radio
transmission, f region, electron  density measurement,
F1-layer L conditions, HFDF systems, multi segmented
quasi parabolic models,  ionospheric electron density
Keyword Text
An extension of the multi segmented quasi parabolic model of ionospheric
electron density  to include the F1-layer L condition is described.  Provisional
results illustrating the  effects of this on ranging estimates from single station
location HFDF systems are  discussed.  It is concluded that a knowledge of
actual ionospheric conditions at the time  of observation are important for
such systems to improve ranging estimates, especially  when L conditions






Effect of F1-layer L condition on ranging accuracy for SSL HFDF
systems
Title Text
Baker, D.C. and Burden, J.J.Author Text
Electronics Letters, Vol. 28, No. 21, pages 1956-8, October 1992.  Authors'
Association:  Department of Electr. & Electronics Engineering, Pretoria
University, South Africa.
Source Text
F-region, ionospheric electromagnetic wave propagation,
radio direction-finding, radiowave propagationHF radio
direction finding system, F1-layer L condition, ranging
accuracy, SSL HFDF systems, multisegmented
quasiparabolic model, ionospheric electron density,
ranging estimates, single station location
Keyword Text
An extension of the multisegmented quasiparabolic model of ionospheric
electron density to include the F1-layer L condition is described. Provisional
results illustrating the effects of this on ranging estimates from single station
location HFDF systems are discussed. It is concluded that a knowledge of
actual ionospheric conditions at the time of observation are important for such







A radar countermeasures receiverTitle Text
Baseghi, B.Author Text
IEE. London, UK. 180-3, xxii+544, UK. Raytheon Co., Lexington, MA, USA.
October 1992.
Source Text
fast Fourier transforms, military equipment, radar
receivers, signal processingradar countermeasures
receiver, angle of arrival, pulse repetition frequency,
PRF, dense signal environment, fast fourier transform,
FFT, data channels, digital signal processing, radar
emitters, cross-correlation
Keyword Text
In many radar countermeasure applications it is necessary to estimate the
angle of arrival (AOA), frequency and the pulse repetition frequency (PRF) of
each radar emitter in a dense signal environment. The parameters of multiple
simultaneous emitters are estimated using a fast fourier transform (FFT) on
sampled data collected from three data channels. Current methods of
frequency estimation and AOA computation are based on well established
instantaneous frequency discriminators and interferometer receivers,
respectively. However, significant sensitivity and resolution enhancements are
achieved with the application of digital signal processing. The receiver
described can estimate either the frequency or the AOA of radar emitters with
respect to their PRFs using information embedded in the cross-correlation of







A theory for an acoustic perception systemTitle Text
Bates, J.K.Author Text
Conference:  IEEE-SP International Symposium Time-Frequency and Time-
Scale Analysis, Victoria, BC, Canada, October 4-6, 1992.  Proceedings
published by IEEE, New York, NY, pages 441-4, 577, 1992.  (ISBN 0 7803
0805 0)   Author's Association:  Time/Space Syst., Pleasantville, NY
Source Text
acoustic signal processing, acoustic variables
measurement, speech intelligibilityparameters
measurement, acoustic perception system, time,
amplitude, space, delay line, time-parallel arrays,
environmental acoustic sources, speech perception, real-
time direction finding, automatic phonetic segmentation
Keyword Text
A theory of acoustic perception based on extracting meaning from a signal by
direct analysis of waveform features is presented. This approach avoids the
theoretical difficulties that are inherent in Fourier or any other transform
method. At each waveform zero, parameters in time, amplitude, and space
are measured and stored in a delay line. Using a hierarchy of time-parallel
arrays, this information is instantaneously parsed into sequences that
characterize the various environmental acoustic sources. The system
described emphasizes, but is not limited to, speech perception. Examples
demonstrate real-time direction finding, sorting speakers by direction, and






An Efficient Method of Passive Emitter LocationTitle Text
Becker, KlausAuthor Text




As is well known, the position of a stationary emitter can be estimated by a
single moving sensor from passive measurements taken at different points
along he trajectory.  Usually the position is estimated from bearing
measurements.  Other measurement sets define alternative locating
procedures.  One alternative is based on the measurements of the
Dopplerized radiated frequency.  It is shown that the location methods based
on bearing or frequency measurements differ significantly.  The characteristic
features of each method clearly come to light by investigating the impact of
single measurements on the Cramer Rao bound.  The substantial differences
between both methods lead to a significant integration gain when the
combined set of bearing and frequency measurements is processed.  The
theoretical conclusions are confirmed in a Monte-Carlo computer simulation.






Adaptive beams for beamspace direction findingTitle Text
Bronez, T., Creekmore, J., Keizer, R.Author Text
Conference:  IEEE Sixth SP Workshop on Statistical Signal and Array
Processing Conference, Victoria, BC, Canada, October 7-9, 1992.
Sponsored by IEEE, University Victoria, Naval Surface Warfare Center.
Proceedings published by IEEE. New York, NY, (Cat No 92TH0410-1), pages
255-8, 1992.  (ISBN 0 7803 0508 6)  Authors' Association:  MITRE Corp.,
McLean, VA
Source Text
adaptive systems, antenna phased arrays, antenna
radiation patterns, array signal processing, radio
direction-findingbeam design, radio direction finding,
HF, array processing, beamspace direction finding,
simulation, adaptive-beamspace processing
Keyword Text
Radio direction finding in the high-frequency band is challenging since the
complex signal and noise environment is difficult to model, defeating the basis
of most high-resolution techniques. Since fixed beams are ineffective with the
small apertures common at HF, the authors propose a method for designing
beams adaptively (i.e., in a data-dependent manner). Results based on both
simulation and real HF field data show that adaptive-beamspace processing






A homotopy continuation approach for self-calibration of arrays with
general phase perturbations
Title Text
Brown, G.C., McClellan, J.H., Holder, E.J.Author Text
Conference:  IEEE Sixth SP Workshop on Statistical Signal and Array
Processing Conference, Victoria, BC, Canada, October 7-9, 1992.
Sponsored by IEEE, University Victoria, Naval Surface Warfare Center.
Proceedings published by IEEE. New York, NY, (Cat No 92TH0410-1), pages
263-6, 1992.  (ISBN 0 7803 0508 6)  Authors' Association:  Sch. of Electr.
Eng., Georgia Inst. of Technol., Atlanta, GA
Source Text
array signal processing, calibration, eigenvalues and
eigenfunctions, error compensationself-calibration of
arrays, general phase perturbations, eigenstructure,
array processing, phase error, algorithm, homotopy
continuation
Keyword Text
An eigenstructure approach is presented for array processing with imperfect
sensors. Each sensor is modeled as having an unknown angularly dependent
phase error with ideal gain. The proposed technique is capable of
compensating for sensor location error, unknown sensor phase patterns, and
various types of environmental inhomogeneities. The algorithm can be used in
self-calibration applications since the sensor perturbations are estimated in
addition to angle of arrival of the sources. Based on the method of homotopy
continuation it will find all solutions for the minimum. Since the algorithm is







Compensation of systematic errors in goniometric systemsTitle Text
BULYCHEV, IU. G. and KOROTUN, A. A.Author Text
Radiotekhnika i Elektronika,Vol. 37, No.10, pages 1815-1823, Oct. 1992.
(ISSN 0033-8494)
Source Text
COMMUNICATION THEORY, DIRECTION FINDING, ERROR
ANALYSIS, GONIOMETERS
Keyword Text
A novel method of compensation for systematic errors of direction-finding
measurements in goniometric location systems is developed on the basis of a







Compensation of systematic errors in Goniometric systemsTitle Text
Bulychev, Iu. G., Korotun, A. A.Author Text
Radiotekhnika i Elektronika, Vol. 37, No.10, pages 1815-1823, October 1992.
  In Russian, 1992.   (ISSN 0033-8494)
Source Text
communication theory, direction finding, error
analysis, goniometers, kinematic  equations,
statistical analysis
Keyword Text
A novel method of compensation for systematic errors of direction-finding
measurements  in Goniometric location systems is developed on the basis of
a priori data on a kinematic  motion model. The statistical characteristics of






Adaptive antenna nulling for a phased array monopulse radarTitle Text
Castella, F.R.Author Text
Conference:  International Conference Radar 92, Brighton, UK, October 12-13,
1992.  Conference Publication, No. 365, published by IEE, London, UK,
pages 320-3, 1992.  (ISBN 0 85296 553 2)  Author's Association:  Johns
Hopkins Appl. Phys. Lab., Baltimore, MD
Source Text
antenna phased arrays, antenna radiation patterns,
antenna theory, interference suppression, minimisation,
radar antennas, radar interference, radar
theoryadaptive antenna nulling, interference
suppression, phased array monopulse radar, adaptive
receiving beams, sum beam, difference beam, monopulse
error signal, power minimization criterion, adaptive
nulling technique, main-beam constraints, low signal
loss, quiescent patterns
Keyword Text
In monopulse tracking systems using adaptive arrays, two adaptive receiving
beams are formed: a sum beam, Sigma , and a difference beam, Delta . It is
desired that adaptation in both beams allows the nulling of external
interference sources, a low loss for the desired signal in the Sigma beam and
the derivation of a monopulse error signal which indicates the angle of arrival
of the desired signal. The author presents an approach to derive adapted
Sigma and Delta beams. The Frost (1972) power minimization criterion is
selected as the adaptive nulling technique along with appropriate main-beam
constraints for the Sigma and Delta beams. This combination is shown to
result in the required nulling of the interferers, a low signal loss and a
monopulse error characteristic free of any boresight bias. A variation of this






Real-Time Data SorterTitle Text
Cho, K.Author Text
Patent:  PAT-APPL-7-953 388, 11 pages, October 1992.  Author's
Association:  Department of the Navy, Washington, DC.
Source Text
Sorting machines, Patent applications, Real time,
Input, Latches, Output, Streams, Time, Value, Angle of
arrival, Direction finding, Data acquisition, Histograms
Keyword Text
An apparatus is provided to sort an incoming stream of data points in terms of
data point value and time of occurrence thereof. A first and second memory
each have an input for receiving the incoming data stream and an output.
Each data point accesses an address of the first memory based upon a
corresponding data point value. The value of the accessed address is
incremented by one by an incrementing means. The output of the
incrementing means is coupled to the first memory to store the incremented
value at the accessed address. Each data point value is also indicative of a
predetermined offset address stored in the second memory. An address latch
is coupled to the first and second memories to generate a concatenated
address based on the value of the accessed address (i.e., before it is
incremented) and the offset address. Each successive time of occurrence is






Real-Time Data Sorter. <NOTE> Patent ApplicationTitle Text
Cho, K.Author Text
Patent:  Department of the Navy, Washington, DC.  Report PAT-APPL-7-953
388, 11 pages; October 1992.
Source Text
sorting machines, patent applications, real time,
input, latches, output, streams, time, value, angle of
arrival, direction finding, data acquisition,
histograms, NTISGPN
Keyword Text
An apparatus is provided to sort an incoming stream of data points in terms of
data point  value and time of occurrence thereof.  A first and second memory
each have an input for  receiving the incoming data stream and an output.
Each data point accesses an address  of the first memory based upon a
corresponding data point value.  The value of the  accessed address is
incremented by one by an incrementing means.  The output of the
incrementing means is coupled to the first memory to store the incremented
value at the  accessed address.  Each data point value is also indicative of a
predetermined offset  address stored in the second memory.  An address
latch is coupled to the first and second  memories to generate a
concatenated address based on the value of the accessed address  (i.e.,
before it is incremented) and the offset address.  Each successive time of






Auto-focusing and tracking techniques for enhancement of coherent
signal-subspace methods
Title Text
Churng-Jou Tsai and Jar-Ferr YangAuthor Text
Conference:  IEEE Sixth SP Workshop on Statistical Signal and Array
Processing Conference, Victoria, BC, Canada, October 7-9, 1992.
Sponsored by IEEE, University Victoria, Naval Surface Warfare Center.
Proceedings published by IEEE. New York, NY, (Cat No 92TH0410-1), pages
370-3, 1992.  (ISBN 0 7803 0508 6)  Authors' Association:  Dept. of Electr.
Eng., Nat. Cheng Kung Univ., Tainan, Taiwan.
Source Text
array signal processing, focusing, iterative methods,
trackingtracking techniques, coherent signal-subspace
methods, minimum variance distortionless response,
optimal focusing angles, steepest descent algorithm,
auto-focusing procedures, beamforming, direction
finding, algorithm
Keyword Text
The authors formulate the wideband minimum variance distortionless
response (MVDR) as the auto-focusing criterion. By emulation results of
single-group and multi-group sources, they show that the optimal focusing
angles can achieve the wideband MVDR criterion and result in minimum
output power of the beamformer. The steepest descent algorithm is
suggested for iteratively updating the focusing angles for beamformers to null
both stationary and nonstationary interferences. For direction finding
applications, the same auto-focusing procedures can be applied directly by
presuming a dummy looking direction. Simulation results show that the
performances of beamforming and direction finding applications are greatly






The new generation of direction finding and intercept systemsTitle Text
Cianos, N.Author Text
Journal of Electronic Defense, Vol.15, No.10, pages 52-5; October 1992.Source Text
military systems, radio direction-finding, signal
processing, signal processing equipment, antenna
selection, electronic intercept and direction finding,
digital signal processing
Keyword Text
The electronic intercept and direction finding (EIDF) systems make use of
ultra-compact  and relatively inexpensive analog and digital processing tools
which have led to the  development of high-performance, easy-to-use direction-
finding (DF) platforms that are  viable for virtually any frequency management
application.  While these new systems are  derived from advances in
commercial digital signal processing (DSP), they retain  technologies unique
to DF systems and techniques.  The design of a complete DF system  which
requires careful consideration of many factors, ranging from frequency,
propagation and modulation to application and deployment is discussed.  It is
suggested  that the most important DF fundamental is the method used to






The new generation of direction finding and intercept systemsTitle Text
Cianos, N.Author Text
Journal of Electronic Defense, Vol.15, No.10, pages 52-5, October 1992.Source Text
military systems, radio direction-finding, signal
processing, signal processing equipmentantenna
selection, electronic intercept and direction finding,
digital signal processing
Keyword Text
The electronic intercept and direction finding (EIDF) systems make use of
ultra-compact and relatively inexpensive analog and digital processing tools
which have led to the development of high-performance, easy-to-use direction-
finding (DF) platforms that are viable for virtually any frequency management
application. While these new systems are derived from advances in
commercial digital signal processing (DSP), they retain technologies unique
to DF systems and techniques. The design of a complete DF system which
requires careful consideration of many factors, ranging from frequency,
propagation and modulation to application and deployment is discussed. It is
suggested that the most important DF fundamental is the method used to






The New Generation of Direction Finding and Intercept SystemsTitle Text
Cianos, NicholasAuthor Text
Journal of Electronic Defense, October 1992.Source Text
Keyword Text
The electronic intercept and direction finding (EIDF) systems of today owe
much to the fundamental concepts of radio direction finding learned over the
first half of this century.  But over the past two decades, ultra-compact and
relatively inexpensive analog and digital processing tools have led to the
development of high-performance, easy-to-use direction-finding (DF) platforms
that are viable for virtually any frequency management application.  While
these new systems are derived from advances in commercial digital signal
processing (DSP), they retain technologies unique to DF systems and
techniques.  The design of a complete DF  system requires careful
consideration of many factors, ranging from frequency, propagation and
modulation to application and deployment.  However, the most important DF
fundamental is the method used to intercept and locate the signals of






Superresolution signal processing for RCS measurement analysisTitle Text
Deats, B.W. and Farina, D.J.Author Text
Conference:  1991 Antenna Measurement Techniques Association
Symposium, Boulder, CO, October 7-11, 1991. Sponsored by Antenna
Measurement Tech. Assoc.   Published by NIST. Boulder, CO, pages 12/21-
6, 1992.  Authors' Association:  Western Oper., Flam & Russell Inc.,
Englewood, CO
Source Text
electromagnetic wave scattering, measurement errors,
radar applications, radar cross-sections, radar theory,
signal processingsuperresolution, radar applications,
measurement errors, signal processing, RCS measurement
analysis, direction finding, radar cross-section,
scattering analysis
Keyword Text
Superresolution (SR) processing techniques have been used for many years
in direction finding applications. These techniques have proved valuable in
extracting more information from a limited data set than conventional Fourier
analysis would yield. SR techniques have recently proven to be an extremely
powerful radar cross-section (RCS) analysis tool. Typical resolution
improvements of 2 to 30 times may be achieved over conventional Fourier-
based range-domain data in both the one-dimensional and two-dimensional
image domains. Typical measurement scenarios which can most benefit from
SR processing are presented. These include: VHF/UHF RCS measurements,
measurement of resonant targets, and performing detailed scattering analysis
on complex bodies. Measurement examples are presented illustrating the use
of SR processing in a variety of test conditions. When the advantages of SR
processing are combined with the accuracy of Fourier techniques, a new
window is opened through which target scattering characteristics can be seen






New technology advances fleet managementTitle Text
Driscoll, C.Author Text
Communications, Vol. 29, No.10, pages 28-31; October 1992.  Author
employed:  PacTel Teletrac, Inglewood, California.
Source Text
automobiles, radio direction-finding,
telecommunications computing, transportation, fleet
management, PacTel Teletrac, Pacific Telesis Group,
fleet-tracking  system, fleet vehicles, computerized
archival log, radiolocation technology, high-speed
computers, mapping software, geographical coverage area
Keyword Text
PacTel Teletrac, a subsidiary of Pacific Telesis Group, operates a fleet-
tracking system  that provides instant location of any or all fleet vehicles,
accuracy to 150 feet, and a  computerized archival log of all fleet activity. The
cost is about $1.50 per vehicle per  day. The PacTel Teletrac fleet-tracking
service is based on a combination of  radiolocation technology and high-
speed computers tied to mapping software. The results  is a network that can
pinpoint the location and monitor the movement of fleet vehicles  within the







New technology advances fleet managementTitle Text
Driscoll, C.Author Text
Communications, Vol. 29, No.10, pages 28-31,  October 1992.  Author's




transportation, fleet management, PacTel Teletrac,
Pacific Telesis Group, fleet-tracking system, fleet
vehicles, computerized archival log, radiolocation
technology, high-speed computers, mapping software,
geographical coverage area
Keyword Text
PacTel Teletrac, a subsidiary of Pacific Telesis Group, operates a fleet-
tracking system that provides instant location of any or all fleet vehicles,
accuracy to 150 feet, and a computerized archival log of all fleet activity. The
cost is about $1.50 per vehicle per day. The PacTel Teletrac fleet-tracking
service is based on a combination of radiolocation technology and high-speed
computers tied to mapping software. The results is a network that can
pinpoint the location and monitor the movement of fleet vehicles within the







Enhancement of covariance matrix for array processing.Title Text
Du, Weixiu and Kirlin, R. L.Author Text
IEEE Transactions on Signal Processing, Vol.40, No.10, pages 2602-2606,
October 1992.  (ISSN 1053-587X)
Source Text
RADIO DIRECTION FINDING S, DIGITAL SIGNAL PROCESSING,
MATRIX ALGEBRA, COMPUTER SIMULATION, RANDOM PROCESSES,
VECTORS, ACOUSTIC ARRAYSARRAY PROCESSING, DIRECTION-OF-
ARRIVAL ESTIMATORS, TEMPORAL CORRELATIONS, COVARIANCE
MATRICES, SENSOR ARRAYS
Keyword Text
A novel scheme for enhancing the estimates of covariance matrices for
covariance-based direction-of-arrival (DOA) estimators is discussed. It is
based on the exploitation of temporal correlations existent between multiple
snapshots. The method applies to the scenarios of both narrowband and
wideband signal sources. Simulation results demonstrate the performance
improvement obtained by applying the method in conjunction with high-






Enhancement of covariance matrix for array processing.Title Text
Du, Weixiu, Kirlin, R. L.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No.10, pages 2602-2606,
October 1992.
Source Text
radio direction findings, digital signal processing,
matrix algebra, computer simulation,  random processes,
vectors, acoustic arrays, array processing, direction-
of-arrival estimators, temporal correlations,
covariance  matrices, sensor arrays
Keyword Text
A novel scheme for enhancing the estimates of covariance matrices for
covariance-based  direction-of-arrival (DOA) estimators is discussed.  It is
based on the exploitation of  temporal correlations existent between multiple
snapshots.  The method applies to the  scenarios of both narrowband and
wideband signal sources.  Simulation results  demonstrate the performance
improvement obtained by applying the method in  conjunction with high-






Search and rescue transpondersTitle Text
Forey, P.J.Author Text
Conference:  MM 92, Brighton, UK, October 14-15, 1992.  Conference
Proceedings published by Microwave Exhibitions and Publishers, Tunbridge
Wells, UK., pages 79-83, 1992.  (ISBN 0 946821 03 8)   Author's Association:
 SARTECH, Lower Kingswood, UK.
Source Text
emergency services, radar applications, radar
equipment, transpondersUHF technology, miniaturised
transponders, microwave technology, search and rescue,
ships, aircraft, COSPAS-SARSAT satellite aided distress
system, radar transponders, survival craft,
lifejackets, man overboard situations
Keyword Text
The author presents an overview of the application of UHF and microwave
technology to search and rescue. Automatic alerting and positioning of ships
and aircraft in distress has been in use since the early 1980s with the
development of the COSPAS-SARSAT satellite aided distress system. Final
location has been by dedicated search and rescue resources, using direction
finding equipment to home on VHF transmitters. The development of
miniaturised, low cost radar transponders has made it possible for any ship to
use its radar to home on survival craft. Further development could provide a






Comparison of autocorrelation and cross-correlation methods for signal-
selective TDOA estimation.
Title Text
Gardner, William A. and Spooner, Chad M.Author Text
Transactions on Signal Processing, Vol. 40, No.10, pages 2606-2608,
October 1992.
Source Text
RADIO DIRECTION FINDING S, DIGITAL SIGNAL PROCESSING,
ALGORITHMS, ERROR ANALYSIS, CORRELATION DETECTORS,
LEAST SQUARES APPROXIMATIONS, FREQUENCY DOMAIN
ANALYSISTIME-DIFFERENCE-OF-ARRIVAL ESTIMATION, SIGNAL
SELECTIVE ALGORITHMS, MEAN SQUARED ERRORS, SPECTRAL
COHERENCE ALIGNMENT, CYCLIC CROSS-CORRELATION
Keyword Text
Two algorithms for signal-selective time-difference-of-arrival estimation are
compared in terms of their implementation and their mean-squared errors
(MSEs). A tradeoff between ease of implementation and MSE performance is
shown to exist. It is shown that MSE is independent of the distance between






Comparison of autocorrelation and cross-correlation methods for signal-
selective TDOA  estimation.
Title Text
Gardner, William A., Spooner, Chad M.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No.10, pages 2606-2608,
October 1992.
Source Text
radio direction findings, digital signal processing,
algorithms, error analysis, correlation  detectors,
least squares approximations, frequency domain
analysis, time-difference-of-arrival estimation, signal
selective algorithms, mean squared errors,  spectral
coherence alignment, cyclic cross-correlation
Keyword Text
Two algorithms for signal-selective time-difference-of-arrival estimation are
compared  in terms of their implementation and their mean-squared errors
(MSEs).  A tradeoff  between ease of implementation and MSE performance
is shown to exist.  It is shown  that MSE is independent of the distance






A comparison of three attitude display symbology structures during an
attitude maintenance task
Title Text
Geiselman, Eric E. and Osgood, Robert K.Author Text
36th Annual Meeting, Human Factors Society, Atlanta, GA, Oct. 12-16, 1992.
Proceedings:  Vol. 2,  (A94-23706 06-54), pages 1450-1454, 1992.   Authors'
Association:  Logicon Technical Services, Inc., Dayton, Ohio; USAF,
Armstrong Lab., Wright-Patterson AFB, Ohio.
Source Text
FIGHTER AIRCRAFT, ATTITUDE INDICATORS, VISUAL TASKS,
HEAD-UP DISPLAYS, DIRECTION FINDING
Keyword Text
The present study evaluated a new aircraft attitude display concept., The new
symbology format, or Theta display, was developed by integrating the features
of the conventional attitude/direction indicator (ADI) and head-up attitude
reference display (HUD)into a single format., Number of trials to reach a
specific performance criterion and tracking performance were collected as
dependent variables on an attitude maintenance task., The results show that
performance and training time were better with both thTheta display and the
ADI than with the HUD., The findings support the hypothesis that an attitude
display formed of the integration of ADI and HUD symbology will demonstrate






A comparison of three attitude display symbology structures during an
attitude  maintenance task
Title Text
Geiselman, Eric E.,Osgood, Robert K.Author Text
36th Annual Meeting, Human Factors Society, Atlanta, Georgia, October 12-
16, 1992.  Proceedings:  Human Factors Society,  Santa Monica, California,
Vol. 2 (A94-23706 06-54), pages 1450-1454, 1992. Authors employed:
Logicon Technical Services, Incorporated, Dayton, Ohio; USAF, Armstrong
Laboratory, Wright-Patterson Air Force Base, Ohio.
Source Text
fighter aircraft, attitude indicators, visual tasks,
head-up displays, direction finding, display devices,
error analysis, design analysis
Keyword Text
The present study evaluated a new aircraft attitude display concept.  The new
symbology  format, or Theta display, was developed by integrating the
features of the conventional  attitude/direction indicator (ADI) and head-up
attitude reference display (HUD) into a  single format.  Number of trials to
reach a specific performance criterion and tracking  performance were
collected as dependent variables on an attitude maintenance task.  The
results show that performance and training time were better with both the
Theta display  and the ADI than with the HUD.  The findings support the
hypothesis that an attitude  display formed of the integration of ADI and HUD






A robust CMA adaptive array for multiple narrowband sourcesTitle Text
Hughes, R.D., Lawrence, E.J., Withers, L.P., Jr.Author Text
Conference:  Twenty-Sixth Asilomar Conference on Signals, Systems and
Computers, Pacific Grove, CA, October 26-28, 1992.  Conference Record
published by IEEE Comput. Soc. Press. Los Alamitos, CA, (Cat No.
92CH3245-8), Vol.1, pages 35-9, 1992.  (ISBN 0 8186 3160 0)  Authors'
Association:  E-Syst. Inc., Falls Church, VA
Source Text
adaptive filters, antenna phased arrays, array signal
processing, interference suppression, least squares
approximationsinterference cancellation, array
processing, angle-of-arrival estimation, co-channel
interference, multiple narrowband sources, CMA/LMS
adaptive array, constant modulus algorithm, least-mean-
square algorithm, beamforming weights, LMS cocanceller,
steering vectors, VHF antenna array
Keyword Text
A new version of the CMA/LMS adaptive array (constant modulus algorithm
with the least-mean-square algorithm) that recovers both the arrival angles
and the signals from multiple narrowband sources is presented. The algorithm
operates in two stages, to resolve problems of imperfect cancellation found in
single-stage multiple-emitter CMA algorithms. An orthogonalized CMA loop
finds and adapts the beamforming weights in each direction: a new LMS
cocanceller (LMSCC) loop finds and adapts the steering vectors in each
direction. Interference-cancellation results from a real-time hardware






A simple, low-computation peak detection algorithm for the angle-of-
arrival spectrum for  signal subspace methods
Title Text
Judd, M. D.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 4,
pages 1158-63; October 1992.  Author employed:  E-Systems Incorporated,
Greenville, Texas.
Source Text
array signal processing, parameter estimation, signal
detection, peak detection algorithm, angle-of-arrival
spectrum, signal subspace, array steering  vectors,
calibrated directions of arrival, direction finding,
array manifold, calibration  table
Keyword Text
The array manifold, which is a collection of array steering vectors associated
with k  calibrated directions of arrival, is a commonality for the class of signal
subspace  methods. In actual direction finding (DF) systems, the array
manifold (calibration table)  is usually generated by measurements in a noisy
environment. Subsequently, the resulting  angle-of-arrival (AOA) spectrum,
corresponding to as-yet-undetermined signal directions,  may be coarse
rather than smooth. This results in a costly computational search for the
desired peaks. A simple, low-computation solution to determining the true






A simple, low-computation peak detection algorithm for the angle-of-
arrival spectrum for signal subspace methods
Title Text
Judd, M.D.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 28, No. 4,
pages 1158-63, October 1992.  Author's Association:  E-Systems Inc.,
Greenville, Texas.
Source Text
array signal processing, parameter estimation, signal
detectionpeak detection algorithm, angle-of-arrival
spectrum, signal subspace, array steering vectors,
calibrated directions of arrival, direction finding,
array manifold, calibration table
Keyword Text
The array manifold, which is a collection of array steering vectors associated
with k calibrated directions of arrival, is a commonality for the class of signal
subspace methods. In actual direction finding (DF) systems, the array
manifold (calibration table) is usually generated by measurements in a noisy
environment. Subsequently, the resulting angle-of-arrival (AOA) spectrum,
corresponding to as-yet-undetermined signal directions, may be coarse rather
than smooth. This results in a costly computational search for the desired
peaks. A simple, low-computation solution to determining the true signal






Selection of parameters of a multichannel radiometric system for finding
 small-dimensional dissimilarities
Title Text
Kalinkin, S. I., Kudryashev, V. E., Khomenko, E. V.Author Text
Radiotekhnika, No.10-11, pages 3-6, October - November 1992.Source Text
radiometry, radiometers, microwave measurement, radio
direction finding systems,  scanning, satellites,
research aircraft, remote sensing, numerical analysis,
passive radiolocation
Keyword Text
Viewed are the questions of building and organizing the observation of a
multichannel  radiometric system for finding small-dimensional dissimilarities
by their radio thermal  contrasts with the underlining surface; obtained are
correlations that allow for selection  of antenna diameter and reception
channels number in the system of distance probing  under given conditions of
the systems carrier flight and characteristics of radiometric  reception






SABRE: a phase and amplitude based DF measurement systemTitle Text
Kay, S.R.Author Text
Conference:  MM 92, Brighton, UK, October 14-15, 1992.  Conference
Proceedings published by Microwave Exhibitions and Publishers, Tunbridge
Wells, UK., pages 37-42, 1992.  (ISBN 0 946821 03 8)   Author's Association:
 Racal Radar Defence Syst. Ltd., Walton-on-Thames, UK.
Source Text
array signal processing, electronic warfare, military
systems, parameter estimation, radio direction-
findingcommon phase design, system architecture, naval
ESM, direction finding, DF measurement system, SABRE,
naval electronic support measures system, multi-port
amplitude comparison, multiple phase interferometers,
direction of arrival, DOA, antenna/receiver channels,
pseudo-omnidirectional coverage, frequency, pulse
width, amplitude, time of arrival, parameter
measurements, signal analysis processor, amplitude
antenna/receiver design, phase measurement receiver,
0.5 to 40 GHz
Keyword Text
SABRE is a new sensitive naval electronic support measures system
covering frequency bands in the range 0.5 to 40 GHz. SABRE uses both
conventional multi-port amplitude comparison techniques and multiple phase
interferometers for the extraction of the accurate direction of arrival (DOA) of a
signal using a common set of eight antenna/receiver channels per band. The
same set of antenna/receiver channels also provide a pseudo-omnidirectional
coverage for the measurement of frequency, pulse width, amplitude and time
of arrival. SABRE provides all parameter measurements on a wide-open,
pulse by pulse basis for processing by a highly integrated signal analysis
processor. The author describes the overall architecture of the SABRE
system, the approach to a common phase and amplitude antenna/receiver
design, the components used in the phase measurement receiver, and the






Analysis of the effect of the parameters of the sum-difference converter
of a Monopulse  direction-finder on the measurement precision of a
target's angular coordinates
Title Text
Latinskii, S. M.Author Text
Radiotekhnika, No.10-11, pages 33-38, October - November 1992.  In
Russian, 1992.  (ISSN 0033-8486)
Source Text
Monopulse radar, radar detection, radar targets, signal
to noise ratios, angular  distribution, error analysis,
transformations (mathematics)
Keyword Text
The operation of Monopulse systems with converters in the form of annular
waveguide  bridges is analyzed. A method is proposed for analyzing the effect
of the parameters of  the sum-difference converters on the measurement






Analysis of the effect of the parameters of the sum-difference converter
of a monopulse direction-finder on the measurement precision of a
target's angular coordinates
Title Text
LATINSKII, S. M.Author Text
Radiotekhnika, No.10-11,  pages 33-38, Oct.-Nov. 1992. (ISSN 0033-8486)Source Text
MONOPULSE RADAR, RADAR DETECTION, RADAR TARGETS, SIGNAL
TO NOISE RATIOS
Keyword Text
The operation of monopulse systems with converters in the form of annular
waveguide bridges is analyzed., A method is proposed for analyzing the effect
of the parameters of the sum-difference converters on the measurement






Analysis for parametric influence of the summary-difference converter of
a Monopulse  direction finder on the precision of targets coordinates
measurement
Title Text
Latinskij, S. M.Author Text
Radiotekhnika, No.10-11, pages 33-38, October - November 1992.Source Text
radio direction finding systems, radar, waveguide
components, models, matrix algebra, Monopulse radar
system
Keyword Text
Proposed is analysis methods for parametric influence of summary-difference
converters  on the precision of attitude coordinates measurement by






Quantification of the difference between detection and resolution
thresholds for multiple closely-spaced emitters
Title Text
Lee, H. and Li, F.Author Text
Conference:  IEEE Sixth SP Workshop on Statistical Signal and Array
Processing Conference, Victoria, BC, Canada, October 7-9, 1992.
Sponsored by IEEE, University Victoria, Naval Surface Warfare Center.
Proceedings published by IEEE. New York, NY, (Cat No 92TH0410-1), pages
508-11, 1992.  (ISBN 0 7803 0508 6)  Authors' Association:  Atlantic Aerosp.
Electron. Corp., Waltham, MA
Source Text
array signal processing, parameter estimation, signal
detectionmultiple closely-spaced emitters, detection
thresholds, resolution thresholds, direction finding,
source locations
Keyword Text
Based on empirical evidence, it has been noted that signal-to-noise ratio
detection thresholds typically are lower than resolution thresholds. This paper
quantifies the difference between thresholds for the direction finding problem







A simple efficient algorithm for determining the direction of arrival for a
single emitter with unknown polarization
Title Text
Lee, H. and Stovall, R.Author Text
Conference:  IEEE Sixth SP Workshop on Statistical Signal and Array
Processing Conference, Victoria, BC, Canada, October 7-9, 1992.
Sponsored by IEEE, University Victoria, Naval Surface Warfare Center.
Proceedings published by IEEE. New York, NY, (Cat No 92TH0410-1), pages
308-13, 1992.  (ISBN 0 7803 0508 6)  Authors' Association:  Atlantic Aerosp.
Electron. Corp., Waltham, MA
Source Text
array signal processing, electromagnetic wave
polarisation, maximum likelihood estimation, parameter
estimation, radio direction-findingDOA estimation,
direction of arrival, single emitter with unknown
polarization, single array snapshot, array snapshots,
maximum likelihood estimator, algorithm, dual beam
scan, computational requirements
Keyword Text
The paper addresses both the problems of estimating DOA from a single
array snapshot, and also from a sequence of array snapshots possibly having
different polarizations. The principal result is identification of the maximum
likelihood estimator of DOA. The associated estimation algorithm is
designated as the dual beam scan (DBS) Algorithm. For large signal-to-noise
ratios the DBS algorithm is unbiased, and has minimum variance. The DBS
computational requirements are modest, and similar to those of conventional
monopulse processors. Specifically the eigenanalyses associated with the






Eigenvalues and eigenvectors of covariance matrices for signals closely
spaced in  frequency
Title Text
Lee, H. B.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No.10, pages 2518-35;
October 1992.  Author employed:  Atlantic Aerospace Electronics
Corporation, Waltham, Massachusetts.
Source Text
array signal processing, eigenvalues and
eigenfunctions, matrix algebra, array processing,
eigenvectors, covariance matrices, eigenstructures,
closely spaced  signals, largest signal-space
eigenvalue, signal separation, matrix conditioning,
limiting  eigenvectors, planar far-field, direction-
finding, time-series analysis, sinusoids,  exponentials
Keyword Text
The eigenstructures of common covariance matrices are identified for the
general case  of M closely spaced signals. It is shown that the largest signal-
space eigenvalue is  relatively insensitive to signal separation. By contrast,
the  largest eigenvalue is  proportional to delta omega /sup 2(i-1)/ or delta
omega /sup 4(i-1)/, where delta omega  is a measure of signal separation.
Therefore, matrix conditioning degrades rapidly as  signal separation is
reduced. It is also shown that the limiting eigenvectors have  remarkably
simple structures. The results are very general, and apply to planar far-field
direction-finding problems involving almost arbitrary scenarios, and also to










IEEE Transactions on Signal Processing, Vol. 40, No. 10, pages 2518-35,
October 1992.  Author's Association:  Atlantic Aerospace Electronics Corp.,
Waltham, MA,
Source Text
array signal processing, eigenvalues and
eigenfunctions, matrix algebraarray processing,
eigenvectors, covariance matrices, eigenstructures,
closely spaced signals, largest signal-space
eigenvalue, signal separation, matrix conditioning,
limiting eigenvectors, planar far-field, direction-
finding, time-series analysis, sinusoids, exponentials
Keyword Text
The eigenstructures of common covariance matrices are identified for the
general case of M closely spaced signals. It is shown that the largest signal-
space eigenvalue is relatively insensitive to signal separation. By contrast, the
ith largest eigenvalue is proportional to delta omega /sup 2(i-1)/ or delta
omega /sup 4(i-1)/, where delta omega is a measure of signal separation.
Therefore, matrix conditioning degrades rapidly as signal separation is
reduced. It is also shown that the limiting eigenvectors have remarkably
simple structures. The results are very general, and apply to planar far-field
direction-finding problems involving almost arbitrary scenarios, and also to






Shipboard antenna testing in a complex environmentTitle Text
Lorenz, R. and Millington, T.A.Author Text
Conference:  1991 Antenna Measurement Techniques Association
Symposium, Boulder, CO, October 7-11, 1991. Sponsored by Antenna
Measurement Tech. Assoc.  Published by NIST. Boulder, CO, pages 6/3-8,
1992.  Authors' Association:  Southwest Research Institute, San Antonio,
Texas.
Source Text
antenna arrays, antenna testing, automatic test
equipment, automatic testing, radionavigation,
shipscross correlation, automatic testing,
radionavigation, antenna testing, shipboard direction
finding antenna, The technique consists of transmitting
a swept frequency signal, coupled signal, synchronized
spectrum analyzer, amplitude-frequency model, response
Keyword Text
A multi-arrayed Navy shipboard direction finding antenna has been developed
by Southwest Research Institute. A new testing technique has provided
substantial improvement in the antenna's evaluation. The technique consists
of transmitting a swept frequency signal using one array while receiving the
coupled signal with a synchronized spectrum analyzer on the adjacent array.
This provides an amplitude-frequency model of the arrays response to the
transmitted signal. The received data from each frequency sweep is cross
correlated with baseline data previously acquired from the particular







Power line carrier emissions from transmission linesTitle Text
Madge, R. C., Hatanaka, G. K.Author Text
IEEE Transactions on Power Delivery, Vol. 7, No. 4, pages 1775-85; October
1992.  Authors employed:  Ontario Hydro, Toronto, Ontario, Canada.
Source Text
carrier transmission on power lines, electric field
measurement, power overhead lines, transformer
substations, ground based measurements, power line
carrier field, power line carrier emissions,
transmission lines, air-based measurements, transformer
stations, automatic direction  finding receiver,
algorithm
Keyword Text
Extensive ground-based and air-based measurements of the three-
dimensional power line  carrier (PLC) field radiating from various transmission
limes and transformer stations  were performed. The measurements were
conducted in two frequency ranges: below 200  kHz and above 470 kHz.
Results of preliminary tests on the susceptibility of one  automatic direction
finding receiver are also presented. Comparisons are made of the
measurements with those made by others. An algorithm is presented to
assist in  converting ground-based measurements into a predicted field at any






Power line carrier emissions from transmission linesTitle Text
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1992.  Authors' Association:  Ontario Hydro, Toronto, Ontario, Canada.
Source Text
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algorithm
Keyword Text
Extensive ground-based and air-based measurements of the three-
dimensional power line carrier (PLC) field radiating from various transmission
limes and transformer stations were performed. The measurements were
conducted in two frequency ranges: below 200 kHz and above 470 kHz.
Results of preliminary tests on the susceptibility of one automatic direction
finding receiver are also presented. Comparisons are made of the
measurements with those made by others. An algorithm is presented to
assist in converting ground-based measurements into a predicted field at any






The use of a suboptimal maximum-likelihood method for the  direction-
finding of  broadband signals
Title Text
Mal'tsev, E. A.Author Text
Radiotekhnika.  Translation:  Telecommunications and Radio Engineering,
Part 2 (Radio  Engineering), Vol. 47, No.10, pages 116-18; October 1992.
Source Text
array signal processing, maximum likelihood estimation,
suboptimal maximum-likelihood method, direction-
finding, broadband  signals,  quasi optimal algorithm,
direction of arrival
Keyword Text
Two modifications of the well-known quasi-optimal algorithm for  determining
the  direction of arrival of signals are proposed, which  require less calculation






The use of a suboptimal maximum-likelihood method for the direction-
finding of broadband signals
Title Text
Mal'tsev, E.A.Author Text
Radiotekhnika, Vol. 47, No.10, pages 116-18, October 1992.Source Text
array signal processing, maximum likelihood
estimationsuboptimal maximum-likelihood method,
direction-finding, broadband signals, quasioptimal
algorithm, direction of arrival
Keyword Text
Two modifications of the well-known quasi-optimal algorithm for determining
the direction of arrival of signals are proposed, which require less calculation






An advanced adaptive front end for ESMTitle Text
Mardia, H.K.Author Text
Conference:  MM 92, Brighton, UK, October 14-15, 1992.  Conference
Proceedings published by Microwave Exhibitions and Publishers, Tunbridge
Wells, UK., pages 43-8, 1992.  (ISBN 0 946821 03 8)   Author's Association:
Filtronic Components Ltd., Shipley, UK.
Source Text
array signal processing, electronic warfare, military
systems, radar receivers, radio direction-finding,
superheterodyne receivers, telecommunications
computingwide open receivers, channelised receivers,
software programmable front end, real time processor
control, military systems, direction finding, advanced
adaptive front end, ESM, hybrid receiver front end
architecture, ESM receiver types, superheterodyne
receivers, high integrity measurement, overlapping
signals, high integrity DF, microwave design, fast set
on
Keyword Text
The author presents a hybrid receiver front end architecture which employs
the three basic ESM receiver types. The configuration utilises the advantages
of wide open, channelised and superheterodyne receivers whilst overcoming
the major limitations. The front end is software programmable giving the
flexibility to respond to new scenarios. Real time processor control is
described. The design is aimed at providing high integrity measurement of
overlapping signals, close in frequency, over a high dynamic range-in
particular, high integrity DF is given with a minimum hardware requirement.






Complex processing of information in two-coordinate direction findersTitle Text
Ochnev, A. V.Author Text
Radiotekhnika, No.10-11, pages 41-48, October - November 1992.Source Text
signal processing, radar, radio direction finding
systems, electric network synthesis,  antenna arrays,
information theory, mathematical techniques,
algorithms, Markov theory
Keyword Text
Resolved is the problem of synthesizing a complex signals processing unit in
the  air-borne two-coordinate radio direction finder with a dual-dimension
antenna grid based  upon the methods of the Markov's theory of optimal






Complex processing of information in two-coordinate radio direction
finders
Title Text
Ochnev, A. V.Author Text
Radiotekhnika, No.10-11, pages 41-48, October - November 1992.   In
Russian, 1992.   (ISSN 0033-8486)
Source Text
air navigation, antenna radiation patterns, radar
equipment, signal processing, aircraft  communication,
radio navigation, signal to noise ratios
Keyword Text
A device for the complex processing of signals in an onboard two-coordinate
radio  direction finder with a two-dimensional antenna array is synthesized on
the basis of  Markov-theory methods using the principle of information
separation. The device is  suitable for the complex spatial-temporal
processing of signals on the background of  external and internal noise in a






Complex processing of information in two-coordinate radio direction
finders
Title Text
OCHNEV, A. V.Author Text
Radiotekhnika, No.10-11, pages 41-48, Oct.-Nov. 1992.   (ISSN 0033-8486)Source Text
AIR NAVIGATION, ANTENNA RADIATION PATTERNS, RADAR
EQUIPMENT, SIGNAL PROCESSING
Keyword Text
A device for the complex processing of signals in an onboard two-coordinate
radio direction finder with a two-dimensional antenna array is synthesized on
the basis of Markov-theory methods using the principle of information
separation., The device is suitble for the complex spatial-temporal processing
of signals on the background of external and internal noise in a direction finder






Analysis for characteristics of direction finding algorithms with hyper
solution
Title Text
Ratynskij, M. V.Author Text
Radiotekhnika, No.10-11, pages 63-66, October - November 1992.Source Text
radio direction finding systems, optical resolving
power, algorithms, correlation  methods, errors,
optimization, superresolution
Keyword Text
The resolution capability of Capon type direction finding algorithms, which
significantly  exceeds that of Releyevis algorithms at coordinated processing
and grows together with  n-exponent when using a reverse correlation matrix,
is shown to be considerably limited  by finiteness of the learning sampling
number (with n greater than equivalent to 2) as  well as by amplitude-phase
errors in the systems channels, not exceeding under these  conditions at all






Robustness of direction-finding methods for cyclostationary signals in
the presence of array calibration error
Title Text
Schell, S.V. and Gardner, W.A.Author Text
Conference:  IEEE Sixth SP Workshop on Statistical Signal and Array
Processing Conference, Victoria, BC, Canada, October 7-9, 1992.
Sponsored by IEEE, University Victoria, Naval Surface Warfare Center.
Proceedings published by IEEE. New York, NY, (Cat No 92TH0410-1), pages
346-9, 1992.  (ISBN 0 7803 0508 6)  Authors' Association:  Dept. of Electr. &
Computer Eng., Pennsylvania State Univ., University Park, PA
Source Text
array signal processing, calibration, radio direction-
finding, sensitivity cyclostationary signals, array
calibration error, direction-finding methods, signal-
selective methods
Keyword Text
It is shown that cyclostationarity-exploiting direction-finding methods can be
much less sensitive than conventional methods to errors in the array
calibration data. In particular, when only a small subset of the signals arriving
at the array exhibits the desired cyclostationarity property, the signal-
selective methods can operate properly in the presence of calibration errors










Conference Record published by IEEE, New York, (Cat No. 92CH3131-0),
1992.  (ISBN 0 7803 0585 X)
Source Text
encoding, military systems, modulation, protocols,
radio systems, radiowave propagation, signal
processing, telecommunication networksmilitary
communications, meteor burst communications, spread
spectrum, modeling, simulation, survivable information
networks, computer networks, satellite communications,
blind deconvolution, performance, personal
communication services, signal processing, RF
communications, adaptive antennas, laser technology,
wideband HF systems, countermeasures, high-frequency
communications, speech coding, fiber-optical
communications, modulation, mobile command and control,
tactical networks, space communications, coding,
tactical radio, synchronization, security, direction-
finding, interference rejection, high-speed networks,
protocols, adaptive filtering, image processing,
defense networks, packet radio, neural networks, radio
propagation, NATO communications, adaptive links,
aircraft communication
Keyword Text
The following topics are dealt with: meteor burst communications; spread
spectrum; modeling and simulation of communications systems; survivable
information networks; computer networks; satellite communications; blind
deconvolution; communication network performance; personal communication
services; signal processing; simulation; RF communications and adaptive
antennas; laser technology; wideband HF systems; countermeasures; high-
frequency communications; speech coding; fiber-optical communications
advances; modulation; mobile command and control; tactical networks; space
communications; coding; tactical radio; synchronization; security; direction-
finding and interference rejection; high-speed networks and protocols;
adaptive filtering and signal processing; image processing; defense networks;
packet radio; neural networks; radio propagation; NATO communications;






MILCOM '92 - IEEE Military Communications Conference, San Diego,
CA, Oct. 11-14, 1992.
Title Text
UnknownAuthor Text
Conference Record: Vols. 1, 2, & 3; Published by IEEE, New York, NY.1992.
(No individual items are abstracted in this volume). (ISBN 0-7803-0585-X)
Source Text
CONFERENCES, COMMAND AND CONTROL, COMMUNICATIONKeyword Text
The present conference discusses meteor burst communications, frequency-
hopped spread-spectrum techniques, the modeling and simulation of
communications systems, building-blocks for survivable information networks,
communications-network performance, personal communications services,
HF communications, DSP and simulation in communications, fiber-optic
communications advances for military applications, speech coding, RF
communications and adaptive antennas, survivable networks, C3I techniques,
tactical network design, advanced networking concepts for space
communications, mobile communications, synchronization networks, and
tactical radio techniques., Also discussed are multilevel information security,
signal processing in communications, packet radio netwrks, nuclear effects
on satellite communications, advancements in network management, neural
networks in communications, direction-finding and interference rejection,
military communications network architecture and performance, high-speed
networks and protocols, radio propagation and prediction, adaptive filtering
and signal processing, image processing, security for DOD networks and
computers, high-performance digital receivers, satellite multiple beam arrays,
NATO communications, adaptive antenna nulling, wide-bandwidth signal
processing, lightweight EHF communications satellites, naval/joint
communications, SDI communications, adaptive links, tactical data







Vehicle locator uses spread-spectrum technologyTitle Text
Xenakis, B. and Evans, A.Author Text
R.F. Design, Vol.15, No.11, pages 58, 60, 62-5, October 1992.  Authors'
Association:  Stanford Telecom, Santa Clara, CA.
Source Text
mobile radio systems, radio direction-finding, radio
receivers, spread spectrum communication, vehicles
radio location, UHF, TOA indication, spread-spectrum
technology, vehicle tracking systems, Stanford Telecom,
burst signal, direct sequence, ASICs, burst message
demodulation, received-signal time of arrival, IF
bandpass sampling, digital downconversion, digital PN-
matched filtering, direct digital synthesis, 902 to 928
MHz
Keyword Text
Spread spectrum (SS) technology is gaining substantial interest in the world
of wireless personal communications, largely because of FCC rules that
enable unlicensed use of spread spectrum in the Industrial, Scientific and
Medical (ISM) band from 902 to 928 MHz. While this indeed has produced an
explosion of new communications products and services for voice and data,
there is another important application of SS that is gaining substantial
attention: vehicle tracking systems. Stanford Telecom, under a commercial
contract, has developed a burst signal, direct sequence, spread spectrum
radio for a nationwide vehicle location system using existing, off-the-shelf
Stanford Telecom ASICs. The unit is designed to operate in the 902 to 928
MHz ISM band and provides burst message demodulation and received-signal
time of arrival (TOA) indication. The receiver uses such advanced techniques
as IF bandpass sampling, digital downconversion, digital PN-matched filtering,






Vehicle locator uses spread-spectrum technologyTitle Text
Xenakis, B., Evans, A.Author Text
R.F. Design, Vol.15, No.11, pages 58, 60, 62-5; October 1992.  Authors
employed:  Stanford Telecom, Santa Clara, California.
Source Text
mobile radio systems, radio direction-finding, radio
receivers, spread spectrum  communication, vehicles,
radio location, UHF, TOA indication, spread-spectrum
technology, vehicle tracking  systems, Stanford
Telecom, burst signal, direct sequence, ASICs, burst
message  demodulation, received-signal time of arrival,
IF bandpass sampling, digital  down conversion, digital
PN-matched filtering, direct digital synthesis, 902 to
928 MHZ
Keyword Text
Spread spectrum (SS) technology is gaining substantial interest in the world
of wireless  personal communications, largely because of FCC rules that
enable unlicensed use of  spread spectrum in the Industrial, Scientific and
Medical (ISM) band from 902 to 928  MHZ. While this indeed has produced an
explosion of new communications products and  services for voice and data,
there is another important application of SS that is gaining  substantial
attention: vehicle tracking systems. Stanford Telecom, under a commercial
contract, has developed a burst signal, direct sequence, spread spectrum
radio for a  nationwide vehicle location system using existing, off-the-shelf
Stanford Telecom ASICs.  The unit is designed to operate in the 902 to 928
MHZ ISM band and provides burst  message demodulation and received-
signal time of arrival (TOA) indication. The receiver  uses such advanced
techniques as IF bandpass sampling, digital down conversion, digital  PN-







Vehicle Locator Uses Spread-Spectrum TechnologyTitle Text
Xenakis, Bill and Evans, AllanAuthor Text
RF Design, pp. 58-65, October 1992.Source Text
Keyword Text
Spread spectrum (SS) technology is gaining substantial interest in the world
of wireless personal communications, largely because of FCC rules that
enable unlicensed use of spread spectrum in the Industrial, Scientific and
Medical (ISM) band from 902 to 928 MHZ.  While this indeed has produced an
explosion of new communications products and services for voice and data,
there is another important application of SS that is gaining substantial
attention:  vehicle tracking systems.  (Abstract taken from authors'






Bias analysis of the MUSIC location estimator.Title Text
Xu, Xiao-Liang and Buckley, Kevin M.Author Text
Transactions on Signal Processing, Vol. 40, No.10, pages 2559-2569,
October 1992.
Source Text
RADIO DIRECTION FINDING SYSTEMS, ACOUSTIC ARRAYS,
SPECTRUM ANALYSIS, EIGENVALUES AND EIGENFUNCTIONS,
SIGNAL TO NOISE RATIO, COMPUTER SIMULATION, PARAMETER
ESTIMATIONARRAY SIGNAL PROCESSING, MUSIC NULL SPECTRUM,
MUSIC LOCATION ESTIMATOR, TAYLOR SERIES, SIGNAL
EIGENVECTORS, BIAS ANALYSIS
Keyword Text
The authors present a rigorous bias analysis of the MUSIC location estimator,
and they derive an accurate and concise bias expression. The analysis is
based on the second-order Taylor series expansion of the derivative of the null
spectrum, properties of the null spectrum, and statistics of the estimated
signal eigenvectors. It is proven that in the derivation the remainder term in the
second-order Taylor series can be dropped but the second-order terms cannot
be. Simulations verify that the bias expression is valid over a wide range of
signal-to-noise ratios (SNRs) extending down into the resolution threshold
region of MUSIC. Although asymptotic, this expression can be accurately
applied to a limited number of snapshot cases. The utility of the expression is
shown by using it in a study of MUSIC location estimator characteristics.
Estimate bias and standard deviation are compared for variations in SNR,
numbers of sensors and snapshots, and source correlation. MUSIC







Bias analysis of the MUSIC location estimator.Title Text
Xu, Xiao-Liang, Buckley, Kevin M.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No.10, pages 2559-2569,
October 1992.
Source Text
radio direction finding systems, acoustic arrays,
spectrum analysis, eigenvalues and  eigenfunctions,
signal to noise ratio, computer simulation, parameter
estimation, array signal processing, music null
spectrum, music location estimator, Taylor series,
signal eigenvectors, bias analysis
Keyword Text
The authors present a rigorous bias analysis of the MUSIC location estimator,
and they  derive an accurate and concise bias expression.  The analysis is
based on the  second-order Taylor series expansion of the derivative of the
null spectrum, properties  of the null spectrum, and statistics of the estimated
signal eigenvectors.  It is proven that  in the derivation the remainder term in
the second-order Taylor series can be dropped  but the second-order terms
cannot be.  Simulations verify that the bias expression is valid  over a wide
range of signal-to-noise ratios (SNRs) extending down into the resolution
threshold region of MUSIC. Although asymptotic, this expression can be
accurately  applied to a limited number of snapshot cases.  The utility of the
expression is shown by  using it in a study of MUSIC location estimator
characteristics.  Estimate bias and  standard deviation are compared for
variations in SNR, numbers of sensors and  snapshots, and source
correlation.  MUSIC resolvability and estimator performance  bounds are






The steered pattern averaging technique (SPAT) for direction finding in
a multiple coherent signal environment
Title Text
Zhou, Y. and Yip, P.Author Text
Conference:  Twenty-Sixth Asilomar Conference on Signals, Systems and
Computers, Pacific Grove, CA, October 26-28, 1992.  Conference Record
published by IEEE Comput. Soc. Press. Los Alamitos, CA, (Cat No.
92CH3245-8), Vol.1, pages 586-90, 1992.  (ISBN 0 8186 3160 0)  Authors'
Association:  Commun. Res. Lab., McMaster Univ., Hamilton, Ont., Canada.
Source Text
array signal processing computer simulation, direction
of arrival, steered pattern averaging technique,
direction finding, multiple coherent signal
environment, overlapping subarrays, transformed array,
weight-and-sum preprocessing scheme, deconvolution,
coherent signals
Keyword Text
The steered pattern averaging technique (SPAT) for direction-finding in a
multiple coherent signal environment is presented. The original array is first
partitioned into overlapping subarrays. A transformed array is formulated by
applying the weight-and-sum preprocessing scheme on each subarray. The
eigenbased algorithms are applied to the transformed array data vector. It is
shown that under certain conditions, an effective deconvolution of the coherent
signals can be achieved. Computer simulation results are presented to
illustrate the effectiveness of the SPAT technique and the improved






Direction finding using uniform arrays and the constrained total least
squares method.
Title Text
Abatzoglou, T. J. and Lam, L. K.Author Text
25th Asilomar Conference on Signals, Systems & Computers, Part 1 (of 2),
Pacific Grove, CA, Nov 4-6, 1991.  Conference Record - Asilomar Conference
on Circuits, Systems & Computers; Published by Maple Press, Inc, San
Jose, CA, (IEEE Cat No. 92CH3112-0), Vol.1, pages 573-578, November
1992.
(ISSN 0736-5861)  (ISBN 0-8186-2470-1)
Source Text
RADIO DIRECTION FINDING_Analysis, MATHEMATICAL
TECHNIQUES, COMPUTER SIMULATIONUNIFORM ARRAYS,
MULTILINEAR PREDICTION, CRAMER-RAO BOUNDS
Keyword Text
Direction finding using snapshots collected from a uniform array is equivalent
to estimating the two-dimensional frequencies of sinusoids from a set of
double indexed samples. The authors present a novel technique for estimating
the two-dimensional frequencies which is based on a generalization of the
constrained total least squares technique, to nonlinear equations whose
coefficients have been perturbed by additive noise. Multilinear prediction on
the data is used to arrive at these equations, and the frequencies are
extracted directly from the solution of these equations. Simulation results are
used to compare the resolution and accuracy of this technique with the






Direction finding using uniform arrays and the constrained total least
squares method.
Title Text
Abatzoglou, T. J., Lam, L. K.Author Text
Conference:  25th Asilomar Conference on Signals, Systems & Computers
Part 1 (of 2), Pacific Grove, California, November 4-6, 1991.  IEEE Computer
Society, US Navy Postgraduate School, San Jose State University.
Conference Record:  Asilomar Conference on Circuits, Systems &
Computers;  Published by Maple Press Incorporated, San Jose, California,
(IEEE Cat No. 92CH3112-0), Vol.1, pages 573-578, 1992.
Source Text
radio direction finding, analysis, mathematical
techniques, computer simulation, uniform arrays, Multi
linear prediction, Cramer-Rao bounds
Keyword Text
Direction finding using snapshots collected from a uniform array is equivalent
to  estimating the two-dimensional frequencies of sinusoids from a set of
double indexed  samples.  The authors present a novel technique for
estimating the two-dimensional  frequencies which is based on a
generalization of the constrained total least squares  technique, to nonlinear
equations whose coefficients have been perturbed by additive  noise.  Multi
linear prediction on the data is used to arrive at these equations, and the
frequencies are extracted directly from the solution of these equations.
Simulation results  are used to compare the resolution and accuracy of this
technique with the corresponding  Cramer-Rao bound for a variety of signal






Application of CTLS for estimating the direction of arrival of
cyclostationary signals.
Title Text
Abatzoglou, Theagenis J., Rice, Bart F.Author Text
Conference:  25th Asilomar Conference on Signals, Systems & Computers
Part 1 (of 2), Pacific Grove, California, November 4-6, 1991.  IEEE Computer
Society, US Navy Postgraduate School, San Jose State University.
Conference Record:  Asilomar Conference on Circuits, Systems &
Computers; Published by Maple Press Inc, San Jose, California, (IEEE Cat
No. 92CH3112-0), Vol.1, pages 247-251, 1992.  Authors employed:
Lockheed Research Laboratory, Palo Alto, California.
Source Text
signal processing, analysis, antennas, arrays, signal
interference, mathematical  techniques, radio direction
finding, cyclostationary signals, narrowband signals
Keyword Text
Cyclic constrained total least squares (CCTLS) is developed as an alternative
to W. A.  Gardner's cyclic MUSIC (1988) and to the technique of G. Xu and T.
Kailath (1989) for  estimating the direction of arrival of cyclostationary signals
impinging on the elements  of an antenna array. CCTLS exploits the fact that
a narrowband cyclostationary feature  of a signal has the same delay at the
various array elements as the signal itself. By  extracting the narrowband
feature at each antenna element, traditional CTLS can be  applied. Whereas
most direction finding techniques rely on the narrowband assumption,  CCTLS
is most appropriate for wideband signals in which estimates of the carrier
frequency and symbol rate are available or can be derived. CCTLS is shown to
be more  interference-tolerant than cyclic MUSIC and to be able to separate
signals from the same  direction with the same symbol rates but with different






Application of CTLS for estimating the direction of arrival of
cyclostationary signals.
Title Text
Abatzoglou, Theagenis J., Rice, Bart F.Author Text
25th Asilomar Conference on Signals, Systems & Computers, Part 1 (of 2),
Pacific Grove, CA, Nov 4-6, 1991.  Conference Record - Asilomar Conference
on Circuits, Systems & Computers; Published by Maple Press, Inc, San
Jose, CA, (IEEE Cat No 92CH3112-0), Vol. 1, pages 247-251, November
1992. Authors' Association:  Lockheed Research Lab, Palo Alto, CA.
Source Text
SIGNAL PROCESSING, ANALYSIS, ANTENNAS, ARRAYS, SIGNAL
INTERFERENCE, MATHEMATICAL TECHNIQUES, RADIO DIRECTION
FINDINGCYCLOSTATIONARY SIGNALS, NARROWBAND SIGNALS
Keyword Text
Cyclic constrained total least squares (CCTLS) is developed as an alternative
to W. A. Gardner's cyclic MUSIC (1988) and to the technique of G. Xu and T.
Kailath (1989) for estimating the direction of arrival of cyclostationary signals
impinging on the elements of an antenna array. CCTLS exploits the fact that a
narrowband cyclostationary feature of a signal has the same delay at the
various array elements as the signal itself. By extracting the narrowband
feature at each antenna element, traditional CTLS can be applied. Whereas
most direction finding techniques rely on the narrowband assumption, CCTLS
is most appropriate for wideband signals in which estimates of the carrier
frequency and symbol rate are available or can be derived. CCTLS is shown to
be more interference-tolerant than cyclic MUSIC and to be able to separate
signals from the same direction with the same symbol rates but with different






Concurrent nulling and locations of multiple interferences in adaptive
antenna arrays.
Title Text
Amin, Moeness G.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No.11, pages 2658-2668,
November 1992.   Author employed:  Department of Electrical Engineering,
Villanova University, Pennsylvania.
Source Text
antenna arrays, radio direction finding systems,
jamming, subspace methods, direction of arrival
estimation, direction finding, multiple  interferences,
adaptive antenna arrays, concurrent nulling and
location (canal)
Keyword Text
An approach for concurrent nulling and location (CANAL) of multiple
interferences  impinging on an array antenna is presented.  It is based on the
principle of constructing  the signal and the noise subspaces from the nulling
weights which correspond to different  steering directions.  In this respect, the
data snapshots and their estimated covariance  matrix are not required.  As in
the MUSIC algorithm, the basis of the noise subspace is  then used to form a
spectrum in which the peak locations define the estimated angles of  arrivals.
Applebaum optimum weights are employed to delineate the properties of the
proposed approach under the assumption of narrowband uncorrelated
jamming sources,  and providing that the number of steering directions
exceeds the number of interferences.   CANAL is presented for the general
case of unknown noise power.  The effect of the  desired signal presence on






Concurrent nulling and locations of multiple interferences in adaptive
antenna arrays.
Title Text
Amin, Moeness G.Author Text
Transactions on Signal Processing, Vol. 40, No.11, pages 2658-2668,
November 1992.  Author's Association:  Department of Electr Engineering,
Villanova Univ, PA.
Source Text
ANTENNA ARRAYS, RADIO DIRECTION FINDING SYSTEMS,
JAMMINGSUBSPACE METHODS, DIRECTION OF ARRIVAL
ESTIMATION, DIRECTION FINDING, MULTIPLE INTERFERENCES,
ADAPTIVE ANTENNA ARRAYS, CONCURRENT NULLING AND
LOCATION (CANAL)
Keyword Text
An approach for concurrent nulling and location (CANAL) of multiple
interferences impinging on an array antenna is presented. It is based on the
principle of constructing the signal and the noise subspaces from the nulling
weights which correspond to different steering directions. In this respect, the
data snapshots and their estimated covariance matrix are not required. As in
the MUSIC algorithm, the basis of the noise subspace is then used to form a
spectrum in which the peak locations define the estimated angles of arrivals.
Applebaum optimum weights are employed to delineate the properties of the
proposed approach under the assumption of narrowband uncorrelated
jamming sources, and providing that the number of steering directions
exceeds the number of interferences. CANAL is presented for the general
case of unknown noise power. The effect of the desired signal presence on






Influence de la Propagation sur la Goniometrie Haute Frequence et la
Localisation a Station Unique (Influence of Propagation on High
Frequency Radiogoniometry and Single Station Location)
Title Text
Baltazart, V. , Bertel, L. , Fleury, R.Author Text
AGARD, Radiolocation Techniques, (French), 13 pages, November 1992.
Authors' Association:  Rennes University, Radiocommunications Lab.,
France.
Source Text
Data processing, Emitters, Interferometry, Propagation
modes, Radio signals, Radio transmitters,
Radiogoniometers, Signal measurement, Attitude
(Inclination), Estimating, High frequencies, Foreign
technology
Keyword Text
This paper deals with some propagation effects which can influence Single
Station Location systems. We consider first, the direct problem which
consists of estimating several directions of arrival of the incoming waves. For
this purpose and for a given state of the ionospheric medium, the angles of all
propagation paths and modes are determined. In a second step, the simplified
model of waves coming from the ionosphere which has been developed
before, permits us to simulate the behavior of radiogoniometers. We analyze
the performance of goniometric systems based upon interferometry, data
processing, and space-time processing. Proximity in such propagation
modes leads to the addition of a polarization filtering procedure. The problem
in reverse consists of locating the emitter thanks to the previous
radiogoniometry results. We look at the effect of an imperfect knowledge of
the profile, before introducing two SSL methods: the first dealing with vertical
sounding results; and the second works from a partial updating profile. We






Influence de la Propagation sur la Goniometrie Haute Frequence et la
Localisation a  Station Unique (Influence of Propagation on High
Frequency Radiogoniometry and Single  Station Location)
Title Text
Baltazart, V., Bertel, L., Fleury, R.Author Text
AGARD, Radiolocation Techniques, 13 pages; November 1992. (Text in
French)   Authors' Association:  Rennes University, Laboratory Radio
communications, France.
Source Text
data processing, emitters, interferometry, propagation
modes, radio signals, radio  transmitters,
Radiogoniometers, signal measurement, attitude
(inclination), estimating,  high frequencies, foreign
technology, NTISNASAE
Keyword Text
This paper deals with some propagation effects which can influence Single
Station  Location systems.  We consider first, the direct problem which
consists of estimating  several directions of arrival of the incoming waves.  For
this purpose and for a given  state of the ionospheric medium, the angles of
all propagation paths and modes are  determined.  In a second step, the
simplified model of waves coming from the ionosphere  which has been
developed before, permits us to simulate the behavior of  Radiogoniometers.
We analyze the performance of Goniometric systems based upon
interferometry, data processing, and space-time processing.  Proximity in
such  propagation modes leads to the addition of a polarization filtering
procedure.  The  problem in reverse consists of locating the emitter thanks to
the previous Radiogoniometry  results.  We look at the effect of an imperfect
knowledge of the profile, before  introducing two SSL methods: the first
dealing with vertical sounding results; and the  second works from a partial






Subinterval cyclic MUSIC--Robust DF with error in cycle frequency
knowledge.
Title Text
Biedka, Thomas E. and Agee, Brian G.Author Text
25th Asilomar Conference on Signals, Systems & Computers, Part 1 (of 2),
Pacific Grove, CA, Nov 4-6, 1991.  Conference Record - Asilomar Conference
on Circuits, Systems & Computers; Published by Maple Press, Inc, San
Jose, CA, (IEEE Cat No. 92CH3112-0), Vol.1, pages 262-266, November
1992.  Authors' Association:  E-Systems, Inc, Greenville, Texas.
Source Text
RADIO DIRECTION FINDING, ANALYSIS, SIGNAL INTERFERENCE,
MATHEMATICAL TECHNIQUES, CONTROL SYSTEMS, ROBUSTNESS,
CYCLE FREQUENCY KNOWLEDGE, CYCLOSTATIONARITY
Keyword Text
Cyclic MUSIC has been proposed as a direction finding technique that
reduces the effects of noise and interference by exploiting the
cyclostationarity of the signal of interest. The authors introduce two
techniques for reducing the sensitivity of cyclic MUSIC to error in cycle
frequency knowledge. Both techniques are shown to perform significantly
better than conventional cyclic MUSIC when the cycle frequencies are not






Subinterval cyclic MUSIC--Robust OF with error in cycle frequency
knowledge.
Title Text
Biedka, Thomas E., Agee, Brian G.Author Text
Conference:  25th Asilomar Conference on Signals, Systems & Computers
Part 1 (of 2), Pacific Grove, California, November 4-6, 1991.  IEEE Computer
Society, US Navy Postgraduate School, San Jose State University.
Conference Record:  Asilomar Conference on Circuits, Systems & Computer;
Published by Maple Press Incorporated, San Jose, California, (IEEE Cat No.
92CH3112-0), Vol.1, pages 262-266, 1992.  Authors employed:  E-Systems,
Incorporated, Greenville, Texas.
Source Text
radio direction finding, analysis, signal interference,
mathematical techniques, control  systems, robustness,
cycle frequency knowledge, cyclostationarity
Keyword Text
Cyclic MUSIC has been proposed as a direction finding technique that
reduces the effects  of noise and interference by exploiting the
cyclostationarity of the signal of interest. The  authors introduce two
techniques for reducing the sensitivity of cyclic MUSIC to error  in cycle
frequency knowledge. Both techniques are shown to perform significantly
better  than conventional cyclic MUSIC when the cycle frequencies are not






ESM data processing parametric deinterleaving approachTitle Text
Chandra, V. and Bajpai, R.C.Author Text
Conference:  TENCON '92:  "Technology Enabling Tomorrow" 1992 IEEE
International Conference, Region 10, Computers, Communications and
Automation towards the 21st Century, Melbourne, Vic., Australia, November
11-13, 1992.  Published by IEEE. New York, NY, Vol. 1, pages 26-30, 1992.
(ISBN 0 7803 0849 2)  Authors' Association:  Dept. of Electr. Eng., Indian
Inst. of Technol., New Delhi, India.
Source Text
electronic countermeasures, military systems, radar
systemspulse width, automatic electronic support
measures, parametric deinterleaving, frequency agile
radars, diversity, pulse amplitude, angle-of-arrival
Keyword Text
An automatic electronic support measures (ESM) processing technique using
parametric deinterleaving approach is described. In this technique, the sorting
of the emitters is achieved in two levels, which is particularly suitable for
frequency agile radars. Simulation studies are conducted to validate the
parameter deinterleaving algorithm. A scenario generator has been developed
for generating the data samples as near to the realistic emitter environment
as possible, taking into consideration frequency agility and diversity. Pulse






Performance of DMI and eigenspace-based beamformersTitle Text
Chang, Lena and Yeh, Chien-ChungAuthor Text
IEEE Transactions on Antennas and Propagation, Vol. 40, No.11, pages 1336-
1348, November 1992.  Authors' Association:  National Taiwan University,
Taipei, Taiwan.
Source Text
antenna arrays, eigenvalues and eigenfunctions, signal
interference, convergence of  numerical methods,
computer simulation, radio direction finding systems,
vectors, direct matrix inversion (DMI), eigenspace-
based beamformers, asymptotic statistical  analysis
Keyword Text
In this paper, we first analyze the performance of the DMI method for antenna
arrays  of arbitrary geometry by asymptotical statistical analysis techniques.
The effects of  eigenspace disturbance caused by finite samples on the
output interference and noise  powers are examined under the unit gain
constraint in the direction of the desired signal.  Analysis results show that
the performance of the DMI method is degraded mostly by the  disturbed
noise subspace. That suggests the eigenspace-based beamformer in which
the  weight vector is computed by using the signal-plus-interference subspace
component of  the sample correlation matrix. Convergence properties of the
eigenspace-based  beamformer are evaluated for both the cases that the
source number is known and  overestimated. Theoretical analyses validated
by computer simulations indicate that the  eigenspace-based beamformer has







Performance of DMI and eigenspace-based beamformersTitle Text
Chang, Lena, Yeh, Chien-ChungAuthor Text
Transactions on Antennas and Propagation, Vol. 40, No.11, pages 1336-
1348, November 1992.  Authors' Association:  National Taiwan University,
Taipei, Taiwan.
Source Text
Antenna arrays, Eigenvalues and eigenfunctions, Signal
interference, Convergence of numerical methods,
Computer simulation, Radio direction finding systems,
VectorsDirect matrix inversion (DMI), Eigenspace-based
beamformers, Asymptotic statistical analysis
Keyword Text
In this paper, we first analyze the performance of the DMI method for antenna
arrays of arbitrary geometry by asymptotical statistical analysis techniques.
The effects of eigenspace disturbance caused by finite samples on the output
interference and noise powers are examined under the unit gain constraint in
the direction of the desired signal. Analysis results show that the performance
of the DMI method is degraded mostly by the disturbed noise subspace. That
suggests the eigenspace-based beamformer in which the weight vector is
computed by using the signal-plus-interference subspace component of the
sample correlation matrix. Convergence properties of the eigenspace-based
beamformer are evaluated for both the cases that the source number is known
and overestimated. Theoretical analyses validated by computer simulations
indicate that the eigenspace-based beamformer has an improved convergence






Tracking moving sources using the rank-revealing QR factorization.Title Text
Fargues, Monique P.Author Text
Conference:  25th Asilomar Conference on Signals, Systems & Computers
Part 1 (of 2), Pacific Grove, California, November 4-6, 1991.  IEEE Computer
Society, US Navy Postgraduate School, San Jose State University.
Conference Record:  Asilomar Conference on Circuits, Systems &
Computers;  Published by Maple Press Incorporated, San Jose, California,
(IEEE Cat No. 92CH3112-0), Vol.1, pages 292-296, 1992.  Author employed:
Department of Electrical & Computer Engineering, US Naval Postgraduate
School, Monterey, California.
Source Text
radio direction finding, analysis, signal processing,
mathematical techniques, computer  programming,
algorithms, QR factorization, rank-revealing QR
algorithms
Keyword Text
The author investigates an updating scheme for the rank-revealing QR (RRQR)
algorithm  described earlier by T. F. Chan (1987) and applies it to the
direction of arrival problem.  This technique allows for tracking of moving
sources by taking advantage of the  simplicity of the regular QR updating
scheme and the rank-revealing property of the  RRQR factorization. Subspace
methods and the RRQR technique are reviewed. It is  shown that the RRQR
algorithm can be used to update signal and noise subspaces.  Experimental
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1992.  Author's Association:  Department of Electr & Computer Engineering,
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Source Text





The author investigates an updating scheme for the rank-revealing QR (RRQR)
algorithm described earlier by T. F. Chan (1987) and applies it to the direction
of arrival problem. This technique allows for tracking of moving sources by
taking advantage of the simplicity of the regular QR updating scheme and the
rank-revealing property of the RRQR factorization. Subspace methods and the
RRQR technique are reviewed. It is shown that the RRQR algorithm can be
used to update signal and noise subspaces. Experimental results and







Localization d'Emissions a Evasion de Frequence et Rafales Par Capteur
a Analyse  Sequentielle en Balayage Rapide (Location of Emissions by




AGARD, Radiolocation Techniques, 6 pages; November 1992. (Text in
French)  Author employed:  Thomson-CSF, Division RGS, Gennevilliers,
France.
Source Text
direction finding, goniometers, position indicators,
signal analysis, algorithms,  emitters, interception,
least squares method, reconnaissance, foreign
technology, NTISNASAE
Keyword Text
The use of techniques of transmission by evasion of frequency or gusts in
VUHF in order  to fight against conventional ECM systems is more and more
widespread.  The  appearance of rapid Goniometric sensors makes the
interception and goniometry of these  signals possible.  The localization of
these signals by a conventional system requires that  the emission be set on
standby.  In order to avoid this problem, a system of extraction  of the
emissions with evasion of frequency and gusts with goniometry before
localization  is proposed, this being carried out on 'synthetic' emissions
calculated from Goniometric  detections.  The calculation of these 'synthetic'
emissions requires an algorithm allowing  the reconnaissance and the
identification of the types of emissions.  Beginning with the  reconnaissance
carried out on several goniometers, emitters are sought which have the  same
characteristics on the various sensors before carrying out localization by the
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AGARD, Radiolocation Techniques, (French), 6 pages, November 1992.
Author's Association:  Thomson-CSF, Division RGS, Gennevilliers, France.
Source Text
Direction finding, Goniometers, Position indicators,
Signal analysis, Algorithms, Emitters, Interception,
Least squares method, Reconnaissance, Foreign technology
Keyword Text
The use of techniques of transmission by evasion of frequency or gusts in
VUHF in order to fight against conventional ECM systems is more and more
widespread. The appearance of rapid goniometric sensors makes the
interception and goniometry of these signals possible. The localization of
these signals by a conventional system requires that the emission be set on
standby. In order to avoid this problem, a system of extraction of the
emissions with evasion of frequency and gusts with goniometry before
localization is proposed, this being carried out on 'synthetic' emissions
calculated from goniometric detections. The calculation of these 'synthetic'
emissions requires an algorithm allowing the reconnaissance and the
identification of the types of emissions. Beginning with the reconnaissance
carried out on several goniometers, emitters are sought which have the same
characteristics on the various sensors before carrying out localization by the






Selection of parametres of a multichannel radiometric system for finding
small-dimensional dissimilarities
Title Text
Kalinkin, S.I., Kudryashev, V.E., Khomenko, E.V.Author Text
Tekhnika, No.10-11, pages 3-6, Oct-Nov 1992.Source Text
Radiometry, Radiometers, Microwave measurement, Radio
direction finding systems, Scanning, Satellites,
Research aircraft, Remote sensing, Numerical
analysisPassive radiolocation
Keyword Text
Viewed are the questions of building and organizing the observation of a
multichannel radiometric system for finding small-dimensional dissimilarities
by their radiothermal contrasts with the underlining surface; obtained are
correlations that allow for selection of antenna diameter and reception
channels number in the system of distance probing under given conditions of







Analysis for parametric influence of the summary-difference converter of




Tekhnika, No.10-11, pages 33-38, Oct-Nov 1992.Source Text
Radio direction finding systems, Radar, Waveguide
components, Models, Matrix algebra, Monopulse radar
system
Keyword Text
Proposed is analysis methods for parametric influence of summary-difference
converters on the precision of attitude coordinates measurement by






Signal subspace sphericity and inter-signal coherence--MUSIC induces
inter-signal coherence.
Title Text
Linebarger, Darel A. and DeGroat, Ronald D.Author Text
25th Asilomar Conference on Signals, Systems & Computers, Part 1 (of 2),
Pacific Grove, CA, Nov 4-6, 1991.  Conference Record - Asilomar Conference
on Circuits, Systems & Computers; Published by Maple Press, Inc, San
Jose, CA, (IEEE Cat No. 92CH3112-0), Vol.1, pages 282-286, November
1992.
Source Text
SIGNAL PROCESSING, ANALYSIS, SIGNAL THEORY,
MATHEMATICAL TECHNIQUES, RADIO DIRECTION FINDING,
INTERSIGNAL COHERENCE, SIGNAL SUBSPACE SPHERICITY,
SPATIAL SMOOTHING
Keyword Text
The role and importance of signal subspace sphericity are discussed. Using
signal subspace arguments with the true correlation matrix, it is shown that
MUSIC effectively induces intersignal coherence due to its requirement for
subspace sphericity. It is also shown in the finite data case that some
commonly used direction finding methods yield results identical to those of
MUSIC if subspace sphericity is induced. It is demonstrated that sphericity
induced coherence can be desirable. This is accomplished with an infinitely
averaged example using spatial smoothing to reduce the coherence. However,
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Title Text
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Society, US Navy Postgraduate School, San Jose State University.
Conference Record:  Asilomar Conference on Circuits, Systems & Computers
 Published by Maple Press Incorporated, San Jose, California, (IEEE Cat No
92CH3112-0), Vol.1, pages 282-286, 1992.
Source Text
signal processing, analysis, signal theory,
mathematical techniques, radio direction  finding,
intersignal coherence, signal subspace sphericity,
spatial smoothing
Keyword Text
The role and importance of signal subspace sphericity are discussed. Using
signal  subspace arguments with the true correlation matrix, it is shown that
MUSIC effectively  induces intersignal coherence due to its requirement for
subspace sphericity. It is also  shown in the finite data case that some
commonly used direction finding methods yield  results identical to those of
MUSIC if subspace sphericity is induced. It is demonstrated  that sphericity
induced coherence can be desirable. This is accomplished with an  infinitely
averaged example using spatial smoothing to reduce the coherence. However,







Observability conditions for multiple signal direction finding and array
sensor localization
Title Text
Lo, J. T. H., Marple, S. L., Jr.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No. 11, pages 2641-50;
November 1992.  Authors employed:  Department of Mathematics &
Statistics, Maryland University, Baltimore, Maryland.
Source Text
array signal processing, observability, array
processing, steering vectors, observability conditions,
multiple signal direction  finding, array sensor
localization, narrowband signal direction-finding,
phase delay  ambiguity, rank-2 ambiguity
Keyword Text
Three observability issues, which arise in narrowband signal direction-finding
in the  presence of array sensor location errors are described.  Necessary
and sufficient  conditions for the phase delay ambiguity and the rank-2
ambiguity are presented.   However, the characterization of the rank-n
ambiguity is still an open problem and only  a conjecture is given.  Barring
these ambiguities, the minimal numbers of known and  unknown signals
required for uniquely localizing the sources and sensors are determined
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Title Text
Lo, J.T.-H. and Marple, S.L., Jr.Author Text
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Source Text
array signal processing, observabilityarray processing,
steering vectors, observability conditions, multiple
signal direction finding, array sensor localization,
narrowband signal direction-finding, phase delay
ambiguity, rank-2 ambiguity
Keyword Text
Three observability issues, which arise in narrowband signal direction-finding
in the presence of array sensor location errors are described. Necessary and
sufficient conditions for the phase delay ambiguity and the rank-2 ambiguity
are presented. However, the characterization of the rank-n ambiguity is still an
open problem and only a conjecture is given. Barring these ambiguities, the
minimal numbers of known and unknown signals required for uniquely







Comparison of resolution enhanced eigenspace based spectral, rooting
and ESPRIT  direction-of-arrival estimators.
Title Text
Marks, J., Hamza, R., Buckley, K.Author Text
Conference:  25th Asilomar Conference on Signals, Systems & Computers
Part 1 (of 2), Pacific Grove, California, November 4-6, 1991.  IEEE Computer
Society, US Navy Postgraduate School, San Jose State University.
Conference Record:  Asilomar Conference on Circuits, Systems &
Computers;  Published by Maple Press Incorporated, San Jose, California,
(IEEE Cat No. 92CH3112-0), Vol.1, pages 561-565, 1992.
Source Text
radio direction finding, analysis, mathematical
statistics, Monte Carlo methods,  mathematical
techniques, direction-of-arrival estimation, eigenspace
sources, resolution enhancements
Keyword Text
The objective is to provide a useful comparison of several popular eigenspace
source  localization approaches.  Specifically, the authors compare spectral,
rooting and ESPRIT  methods.  For this comparison direction of arrival (DOA)
estimation with a uniform  linear array is considered.  The consideration is
limited to resolution, and DOA estimate  variance and bias. Since resolvability
is a principal interest empirical resolution,  resolution enhancements are
addressed.  The algorithms are described.  The comparison  is based on
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Source Text
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The objective is to provide a useful comparison of several popular eigenspace
source localization approaches. Specifically, the authors compare spectral,
rooting and ESPRIT methods. For this comparison direction of arrival (DOA)
estimation with a uniform linear array is considered. The consideration is
limited to resolution, and DOA estimate variance and bias. Since resolvability
is a principal interest empirical resolution, resolution enhancements are
addressed. The algorithms are described. The comparison is based on Monte






Nouvelle Methode de Modelisation Meso-Echelle de l'Ionosphere a Partir
d'UN Site Unique. Application a la Radiolocalisation HF (New Method of
Modelling the Mesoscale Structure of the Ionosphere with a Single
Sensor. Impact on HF Radio-Location)
Title Text
Mokrzycki, J. L. , Barthes, L. , Caratori, J. , Goutelard, C.Author Text
Journal:  AGARD, Radiolocation Techniques, 13 pages, (See N93-23598 08-
32), November 1992.  Authors' Association:  Paris-11 University, Orsay,
France.
Source Text
Decametric waves, Direction finding, Gradients, High
frequencies, Ionospheric propagation, Mesoscale
phenomena, Telecommunication, Anisotropy, Azimuth,
Elevation angle, Ionization, Signal stabilization,
Foreign technology
Keyword Text
Modeling of the ionosphere is a necessity in numerous applications: the
physical study of an area, telecommunications, transhorizon radars, and radio
location. Radio location from a single sensor is particularly attractive but
requires, in the decametric propagation range, knowledge with a sufficient
precision of the ionospheric area within which the trajectories of the radii are
controlled, not only by the vertical profile of the ionization, but also by the
horizontal gradient. A tracing of a radius in an ionosphere is investigated by
making use of a Bradley-Dudeney model in the presence of horizontal
gradients whose transversal components are not null. One can see that the
components draw the propagations outside of a large circle with important
deviations on the ground due to the reflection occurring in region F. Taking
into account these gradients is indispensable for a correct location, which
makes their estimation necessary. Radio location from a single sensor
necessitates therefore the placement in the same location of a means of
measurement. A retrodiffusion probe easily brings anisotropies to light. It
represents a simple means which is possible to put to work with very little
power and is therefore attractive. The principal difficulty of this technique is in
the resolution of an inverse problem which, aside from the measurements
obtained, permits the discovery at all points of the observation zone of the
vertical profile from which the gradients are deduced. It is a difficult problem
which has not yet really received a totally satisfactory solution in spite of
important efforts produced by the scientific world. The stabilization of the
solution appears to be possible thanks to new techniques which allow the
measurement of new parameters. The angle of elevation of retrodiffused radii
is one of these parameters, the importance of which was predicted during the
1960's. The utilization of this parameter, together with the data furnished by a
Abstract Text






Nouvelle Methode de Modelisation Meso-Echelle de l'Ionosphere a Partir
d'UN Site  Unique.  Application a la Radiolocalisation HF (New Method
of Modeling the  Mesoscale Structure of the Ionosphere with a Single
Sensor.  Impact on HF  Radio-Location)
Title Text
Mokrzycki, J. L., Barthes, L., Caratori, J., Goutelard, C.Author Text
AGARD, Radiolocation Techniques, 13 pages; November 1992.  (Text in
French)  Authors' Association:  Paris-11 University, Orsay, France.
Source Text
decametric waves, direction finding, gradients, high
frequencies, ionospheric  propagation, Mesoscale
phenomena, telecommunication, anisotropy, azimuth,
elevation  angle, ionization, signal stabilization,
foreign technology, NTISNASAE
Keyword Text
Modeling of the ionosphere is a necessity in numerous applications: the
physical study  of an area, telecommunications, transhorizon radars, and
radio location.  Radio location  from a single sensor is particularly attractive
but requires, in the decametric propagation  range, knowledge with a sufficient
precision of the ionospheric area within which the  trajectories of the radii are
controlled, not only by the vertical profile of the ionization,  but also by the
horizontal gradient.  A tracing of a radius in an ionosphere is investigated  by
making use of a Bradley-Dudeney model in the presence of horizontal
gradients whose  transversal components are not null.  One can see that the
components draw the  propagations outside of a large circle with important
deviations on the ground due to the  reflection occurring in region F.  Taking
into account these gradients is indispensable for  a correct location, which
makes their estimation necessary.  Radio location from a single  sensor
necessitates therefore the placement in the same location of a means of
measurement.  A retro diffusion probe easily brings anisotropies to light.  It
represents  a simple means which is possible to put to work with very little
power and is therefore  attractive.  The principal difficulty of this technique is
in the resolution of an inverse  problem which, aside from the measurements
obtained, permits the discovery at all points  of the observation zone of the
vertical profile from which the gradients are deduced.  It  is a difficult problem
which has not yet really received a totally satisfactory solution in  spite of
important efforts produced by the scientific world.  The stabilization of the
solution appears to be possible thanks to new techniques which allow the
measurement  of new parameters.  The angle of elevation of retro diffused radii
is one of these  parameters, the importance of which was predicted during the
1960's.  The utilization  of this parameter, together with the data furnished by
a retro diffusion probe, permitting  the observation of all azimuths, is
Abstract Text





An overview of direction finding systems and analysis of VOR antenna
radiation patterns
Title Text
Mouly, M. C. C., Parthasarathy, C. R.Author Text
India Journal of the Institution of Engineers, Electronics and
Telecommunication, Vol. 73, Part ET-3, pages 97-101; November 1992.
Authors employed:  V. R Sidhartha Engineering College, Engineering Division,
Vijayawada, India.
Source Text
antenna arrays, antenna radiation patterns, loop
antennas, radio direction-finding,  reviews, VHF
omnidirectional range, radials number, overview,
direction finding systems, VOR  antenna radiation
patterns, low frequency four-course range, site errors,
Alford loops,  square loop, array factor
Keyword Text
The evolution of direction finding systems is described in the paper.  The VHF
Omni  Range (VOR) is a culmination of the efforts to improve the accuracy of
its predecessor  systems.  The contrast between low frequency four-course
range and VOR is discussed,  the number of radials offered for navigation
being too limited (four) in the former, while  infinite radials are available in
VOR.  Doppler (commutated aerial) methods enable  significant reduction of
site errors.  Having recognized the potential of the VOR system,  an analysis
of its antenna radiation pattern is given.  The VOR antenna employing four
Alford loops is considered which has been approximated to a square loop.
The overall  pattern is assessed as the product of the pattern of the square
loop and the array factor.   Chandra, Mouly and Reddy (1982) analyzed the
patterns by further approximating the  square loop.  In the present paper it is
shown that improvement in accuracy of the pattern  by as much as 10% is
obtainable, if the square loop is taken as such for analysis, without
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Keyword Text
The evolution of direction finding systems is described in the paper. The VHF
Omni Range (VOR) is a culmination of the efforts to improve the accuracy of
its predecessor systems. The contrast between low frequency four-course
range and VOR is discussed, the number of radials offered for navigation
being too limited (four) in the former, while infinite radials are available in VOR.
Doppler (commutated aerial) methods enable significant reduction of site
errors. Having recognized the potential of the VOR system, an analysis of its
antenna radiation pattern is given. The VOR antenna employing four Alford
loops is considered which has been approximated to a square loop. The
overall pattern is assessed as the product of the pattern of the square loop
and the array factor. Chandra, Mouly and Reddy (1982) analyzed the patterns
by further approximating the square loop. In the present paper it is shown that
improvement in accuracy of the pattern by as much as 10% is obtainable, if







Radiolocation Techniques.  Papers presented at the Electromagnetic




Report AGARD-CP-528, 356 pages; November 1992.  Published by Advisory
Group for Aeronautical Research and Development, Paris, France.
Source Text
radio signals, locators, symposia, global, signal
processing, angle of arrival, millimeter  waves,
electromagnetic wave propagation, foreign technology,
radiolocation, radio surveillance, NATO furnished,
NTISDODXA
Keyword Text
Modern defense systems must have a comprehensive surveillance capability.
A key  component of a surveillance system is the ability to detect and to
locate radio signals.  Requirements are both for global surveillance and for
local areas in situations of rapid  deployment of forces.  The entire radio
spectrum is of interest: long wave radio waves  radio waves are used for
strategic communications; the HF band remains one of the  important
frequency regions used by large and small countries for global and regional
communications; the frequency range above 50 MHZ through to the millimeter
wave  region is extensively used for both communications and surveillance
purposes.  Effects  of the propagation medium play an important role in
applying location techniques.  For  HF frequencies and below, the primary
medium is the ionosphere; for higher frequencies  important environmental
effects are due to atmospheric refraction.  In the entire radio  band both
natural and man-made noise (including jamming) often play an important role
in direction finding and location applications.  Radiolocation techniques are






Les Techniques de Radiolocalisation (Radiolocation Techniques)Title Text
no authorAuthor Text
Report AGARD-CP-528| ISBN-92-835-0695-2, 346 pages; November 1992.
Advisory Group for Aerospace Research and Development, Neuilly-sur-Seine,
France.
Source Text
direction finding, electronic warfare, multipath
transmission, radio signals, signal  processing,
surveillance, atmospheric attenuation, extremely low
frequencies, millimeter  waves, radio frequency
interference, radio spectra, foreign technology,
meetings, NTISNASAE
Keyword Text





Complex processing of information in two-coordinate direction findersTitle Text
Ochnev, A.V.Author Text
Tekhnika, No.10-11, pages 41-48, Oct-Nov 1992.Source Text
Signal processing, Radar, Radio direction finding
systems, Electric network synthesis, Antenna arrays,
Information theory, Mathematical techniques,
AlgorithmsMarkov theory
Keyword Text
Resolved is the problem of synthesizing a complex signals processing unit in
the air-borne two-coordinate radio direction finder with a dual-dimension
antenna grid based upon the methods of the Markov's theory of optimal






Simple computational methods of the AP algorithm for maximum
likelihood localization  of multiple radiating sources.
Title Text
Oh, Seong Keun and Un, Chong KwanAuthor Text
IEEE Transactions on Signal Processing, Vol. 40, No.11, pages 2848-2854,
November 1992.  Authors' Association:  Samsung Electronics, Seoul, South
Korea.
Source Text
position measurement, radio direction finding systems,
matrix algebra, eigenvalues and  eigenfunctions,
algorithms, maximum likelihood localization, multiple
radiating sources, alternating projection  algorithms,
direction finding, direction of arrival estimation
Keyword Text
Two computational algorithms that reduce significantly the computational
complexity per  iteration of the alternating projection (AP) algorithm are
presented.  One is a recursive  projection (RP) algorithm that utilizes the
projection matrix updating formula, and the  other is a maximum eigenvector
approximation (MEA) algorithm that approximates the  Hermitian
maximization problem in every iteration as the problem of maximizing the
modules of the projection onto the maximum eigenvector subspace.  By
transforming the  computation of Hermitian forms into that of only inner
products of vectors, these  algorithms significantly reduce the computational
complexity without noticeable loss in  the estimation performance and
convergence behavior.  Computer simulation results that  validate this
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Keyword Text
Two computational algorithms that reduce significantly the computational
complexity per iteration of the alternating projection (AP) algorithm are
presented. One is a recursive projection (RP) algorithm that utilizes the
projection matrix updating formula, and the other is a maximum eigenvector
approximation (MEA) algorithm that approximates the Hermitian maximization
problem in every iteration as the problem of maximizing the modulus of the
projection onto the maximum eigenvector subspace. By transforming the
computation of Hermitian forms into that of only inner products of vectors,
these algorithms significantly reduce the computational complexity without
noticeable loss in the estimation performance and convergence behavior.






November - DecemberMonth Text
Design of signal synthesis adaptive antenna for estimation of angle of
arrival in radar  signal processing
Title Text
Pramanik, S. K., Panda, G.Author Text
Journal of the Institution of Electronics and Telecommunication Engineers,
Vol. 38, No. 6, pages 311-19; November - December 1992.  Authors
employed:  Department of Applied Electronics & Instrumentation Engineering,
Regional Engineering College, Rourkela, India.
Source Text
adaptive control, antenna phased arrays, array signal
processing, identification, model  reference adaptive
control systems, radar antennas, signal synthesis,
variable structure  systems, angle-of-arrival
estimation, signal synthesis adaptive antenna, radar
signal processing,  identification, estimation, self-
tuning controlled process, signal synthesizer,
robustisation
Keyword Text
Design of a stable adaptive antenna is based on the Narendra-Valvani-Lin
method.  The  identification and estimation involved are shown to be
equivalent to a self-tuning  controlled process.  On the implementation side
the signal synthesizer realization is  given.  The problem and probable






Design of signal synthesis adaptive antenna for estimation of angle of
arrival in radar signal processing
Title Text
Pramanik, S.K. and Panda, G.Author Text
India Journal of the Institution of Electronics and Telecommunication
Engineers. Vol. 38, No. 6, pages 311-19, November 1992.   Authors'
Association:  Department of Applied Electronics & Instrumentation
Engineering, Regional Engineering College, Rourkela, India.
Source Text
adaptive control, antenna phased arrays, array signal
processing, identification, model reference adaptive
control systems, radar antennas, signal synthesis,
variable structure systems angle-of-arrival estimation,
signal synthesis adaptive antenna, radar signal
processing, identification, estimation, self-tuning
controlled process, signal synthesizer, robustisation
Keyword Text
Design of a stable adaptive antenna is based on the Narendra-Valvani-Lin
method. The identification and estimation involved are shown to be equivalent
to a self-tuning controlled process. On the implementation side the signal
synthesizer realisation is given. The problem and probable solution of the





November - DecemberMonth Text
Statistical characterization of line-of-sight microwave linksTitle Text
Rana, D., Webster, A. R., Sylvain, M.Author Text
Radio Science, Vol. 27, No. 6, pages 783-96; November - December 1992.
Authors employed:  Department of Electrical Engineering, University of
Western Ontario, London, Ontario, Canada.
Source Text
atmospheric electromagnetic wave propagation,
electromagnetic wave refraction,  microwave links,
radiowave propagation, ray tracing, statistical
analysis, statistical characteristics, amplitude
distribution, line-of-sight microwave links, ray
tracing, statistical model, atmospheric refractivity,
angle-of-arrival, delay time  distributions, multipath,
atmospheric model, superrefractive layer, layer
parameters,  height, intensity, thickness,
meteorological data, flat ground
Keyword Text
A ray tracing approach with a statistical model of the atmospheric refractivity
is used to  get angle-of-arrival, amplitude and delay time distributions in a
multipath situation.  The  atmospheric model considers a single
superrefractive layer.  Statistics of the layer  parameters (height, intensity,
and thickness) are derived from meteorological data.  Ray  tracing
calculations include rays reflected from a flat ground.  The influence of the
various layer parameters as well as the physical origin of the rays are
analyzed and  discussed.  Some experimental evidence relating to, and






Statistical characterization of line-of-sight microwave linksTitle Text
Rana, D., Webster, A.R., Sylvain, M.Author Text
Radio Science, Vol. 27, No. 6, pages 783-96, November 1992.  Authors'
Association:  Department of Electr. Eng., Univ. of Western Ontario, London,
Ont., Canada.
Source Text
atmospheric electromagnetic wave propagation,
electromagnetic wave refraction, microwave links,
radiowave propagation, ray tracing, statistical
analysis statistical characteristics, amplitude
distribution, line-of-sight microwave links, ray
tracing, statistical model, atmospheric refractivity,
angle-of-arrival, delay time distributions, multipath,
atmospheric model, superrefractive layer, layer
parameters, height, intensity, thickness,
meteorological data, flat ground
Keyword Text
A ray tracing approach with a statistical model of the atmospheric refractivity
is used to get angle-of-arrival, amplitude and delay time distributions in a
multipath situation. The atmospheric model considers a single superrefractive
layer. Statistics of the layer parameters (height, intensity, and thickness) are
derived from meteorological data. Ray tracing calculations include rays
reflected from a flat ground. The influence of the various layer parameters as
well as the physical origin of the rays are analysed and discussed. Some











Tekhnika, No.10-11, pages 63-66, Oct-Nov 1992.Source Text
Radio direction finding systems, Optical resolving
power, Algorithms, Correlation methods, Errors,
Optimization Superresolution
Keyword Text
The resolution capability of Capon type direction finding algorithms, which
significantly exceeds that of Releyevis algorithms at coordinated processing
and grows together with n-exponent when using a reverse correlation matrix,
is shown to be considerably limited by finiteness of the learning samplings
number (with n greater than equivalent to 2) as well as by amplitude-phase
errors in the systems channels, not exceeding under these conditions at all






A Current Assessment of Single Site Locating TechnologyTitle Text
Rose, Robert B.Author Text
AGARD  Conference Proceedings 528, presented at the Electromagnetic
Wave Propagation Panel Symposium, London, United Kingdom, 1-5 June
1992, published November 1992.
Source Text
Keyword Text
This paper describes the  observed performance of a HF single site locator
(SSL) which employs current interferometer technology.  142 locations were
obtained from non-cooperative targets over a five-day period in April 1989.
Locations were determined from fast, high resolution azimuth and elevation
angle of arrival measurements and a knowledge of the ionospheric reflecting
medium.  Exact emitter locations were determined post facto with ground
truth data from the field units.  Five modes  of transmission were encountered
and the signals were successfully located.  Miss distance accuracies varied
between 12.5 kilometers to 40.5 kilometers over ranges that varied from 109
kilometers to 526 kilometers.  Performance varied as a function of modulation
type with SSB voice being  the most difficult to prosecute and packet and
burst signals were the easiest to locate.  Also performance varied as a
function of range and the relationship of the operating frequency to the
maximum usable frequency between the SSL and the target.  (Author's






Radio Location through High Resolution Eigenstructure Processing
Techniques that Yield Accurate Multipath AOA and Differential Time
Delay Estimates
Title Text
Struckman, Keith A. and Lewandowski, Leon M.Author Text
AGARD  Conference Proceedings 528, presented at the Electromagnetic
Wave Propagation Panel Symposium, London, United Kingdom, 1-5 June
1992, published November 1992.  (Also presented at the National
Telesystems Conference, Washington, D.C. 19-20 May 1992.)
Source Text
Keyword Text
An eigenstructure based, doubly adaptive array processing algorithm is
described.  This algorithm resolves the differential time of arrival (DTOA)
between the direct signal and a delayed replica that arrives over a different ray
path.  Simulations, using theoretical responses of a circular eight-element
dipole array, illustrate the resolving characteristics of the algorithm.  (Authors'






Fast updating of maximum likelihood direction of arrival estimates.Title Text
Swindlehurst, A. LeeAuthor Text
Conference:  25th Asilomar Conference on Signals, Systems & Computers
Part 1 (of 2), Pacific Grove, California, November 4-6, 1991. IEEE Computer
Society, US Navy Postgraduate School, San Jose State University.
Conference Record:  Asilomar Conference on Circuits, Systems & Computers
 Published by Maple Press Incorporated, San Jose, California, (IEEE Cat No
92CH3112-0), Vol. 1, pages 302-306, 1992.  Author employed:  Department of
Electrical & Computer Engineering, Brigham Young University, Provo, Utah.
Source Text
radio direction finding, analysis, computer
programming, algorithms, mathematical  techniques,
statistical methods, direction-of-arrival estimates,
maximum likelihood direction
Keyword Text
The goal is to demonstrate that asymptotically efficient direction of arrival
estimates can  obtained without resorting to an eigen decomposition. In
particular, an algorithm similar  in form to weighted subspace fitting and
possessing identical asymptotic properties is  developed that requires
computation of only the sample covariance and its inverse. The  algorithm
achieves computational efficient estimate updates, and may be easily
parallelized. In addition to describing the algorithm and its asymptotic







Identifiability issues for rotationally invariant arrays.Title Text
Swindlehurst, A. LeeAuthor Text
Conference:  25th Asilomar Conference on Signals, Systems & Computers
Part 1 (of 2), Pacific Grove, California, November 4-6, 1991.  IEEE Computer
Society, US Navy Postgraduate School, San Jose State University,
Conference Record:  Asilomar Conference on Circuits, Systems & Computers
 Published by Maple Press Incorporated, San Jose, California, (IEEE Cat No
92CH3112-0), Vol. 1, pages 312-316, 1992.  Author employed:  Department of
Electrical & Computer Engineering, Brigham Young University, Provo, Utah.
Source Text
radio direction finding, analysis, sensors, systems
science and cybernetics,  identification, computer
programming, algorithms
Keyword Text
The ESPRIT algorithm provides a computational efficient approach for
direction of  arrival (DOA) estimation in situations where the sensor array is
composed of two  identical translated subarrays, where the subarrays need
not be calibrated in order to  obtain the DOA estimates.  The problem of DOA
estimation using sensor arrays  composed of two identical, uncalibrated, and
rotated subarrays is considered.  It is shown  that, unlike ESPRIT, such
rotationally invariant arrays do not provide an identifiable  parameterization of
the problem.  Unique DOA estimates are not possible without  additional






Identifiability issues for rotationally invariant arrays.Title Text
Swindlehurst, A. LeeAuthor Text
25th Asilomar Conference on Signals, Systems & Computers, Part 1 (of 2),
Pacific Grove, CA, Nov 4-6, 1991.  Conference Record - Asilomar Conference
on Circuits, Systems & Computers; Published by Maple Press, Inc, San
Jose, CA, (IEEE Cat No. 92CH3112-0) Vol.1, pages 312-316, November
1992.  Author's Association:  Department of Electr & Computer Engineering,
Brigham Young Univ, Provo, UT.
Source Text
RADIO DIRECTION FINDING, ANALYSIS, SENSORS, SYSTEMS
SCIENCE AND CYBERNETICS, IDENTIFICATION, COMPUTER
PROGRAMMING_AlgorithmsINVARIANT ARRAYS, SENSOR ARRAYS,
ROTATIONALLY INVARIANT ARRAYS, ROTATED SUBARRAYS
Keyword Text
The ESPRIT algorithm provides a computationally efficient approach for
direction of arrival (DOA) estimation in situations where the sensor array is
composed of two identical translated subarrays, where the subarrays need
not be calibrated in order to obtain the DOA estimates. The problem of DOA
estimation using sensor arrays composed of two identical, uncalibrated, and
rotated subarrays is considered. It is shown that, unlike ESPRIT, such
rotationally invariant arrays do not provide an identifiable parameterization of
the problem. Unique DOA estimates are not possible without additional






Fast updating of maximum likelihood direction of arrival estimates.Title Text
Swindlehurst, A. LeeAuthor Text
25th Asilomar Conference on Signals, Systems & Computers, Part 1 (of 2),
Pacific Grove, CA, Nov 4-6, 1991.  Conference Record - Asilomar Conference
on Circuits, Systems & Computers; Published by Maple Press, Inc, San
Jose, CA, (IEEE Cat No. 92CH3112-0), Vol.1, pages 302-306,  November
1992.  Author's Association:  Department of Electr & Computer Engineering,
Brigham Young University, Provo, Utah.
Source Text
RADIO DIRECTION FINDING, ANALYSIS, COMPUTER
PROGRAMMING, ALGORITHMS, MATHEMATICAL TECHNIQUES,
STATISTICAL METHODS, DIRECTION-OF-ARRIVAL ESTIMATES,
MAXIMUM LIKELIHOOD DIRECTION
Keyword Text
The goal is to demonstrate that asymptotically efficient direction of arrival
estimates can obtained without resorting to an eigendecomposition. In
particular, an algorithm similar in form to weighted subspace fitting and
possessing identical asymptotic properties is developed that requires
computation of only the sample covariance and its inverse. The algorithm
achieves computationally efficient estimate updates, and may be easily
parallelized. In addition to describing the algorithm and its asymptotic







Measurements of the Direction of Arrival of an Oblique Chirp Sounder
Signal
Title Text
Warrington, E. M., Jones, T. B. and Hamadyk, P.Author Text
AGARD Conference Proceedings 528, Radiolocation Techniques, November
1992.  (Papers presented at the Electromagnetic Wave Propagation Panel
Symposium, London, United Kingdom, 1-5 June 1992.)
Source Text
Keyword Text
The performance of high frequency (HF) direction finding systems is related to
the mode content of the received signal and to the signal frequency.  In order
to fully investigate this effect, a novel experiment has been devised to
measure the direction of arrival of  oblique ionospheric sounding signals
emitted by the worldwide network of BR Communications chirp sounders.
These signals are radiated as a constant sweep chirp signal from 2 to 16 or
30 MHZ thus enabling the DF performance to be measured over the full range
of frequencies propagating from the chosen transmitter.  Simultaneous
oblique ionograms are also recorded for the paths of interest in order to
determine the mode structure at any frequency.  Preliminary tests of the
system have been undertaken at Ottawa, Canada and Cheltenham, UK with
the directions of arrival measured by a wide aperture Goniometric DF system.
 Several interesting features have been identified in these measurements.  A
further measurement campaign has been conducted during April 1992 at
Alert, a very high latitude site in the Canadian Arctic where very large bearing
errors and systematic bearing swings, sometimes in excess of ±50º, are
known to occur.  (Abstract taken from authors' summary, proceedings,






Analysis of intrinsic bearing error in Doppler VORTitle Text
Yamamoto, K.Author Text
Electronics and Communications in Japan, Part 1 (Communications), Vol. 75,
No.11, pages 37-46; November, 1992.  Author employed:  Electronics
Navigation Research Institute, Ministry of Transportation, Tokyo, Japan.
Source Text
antenna radiation patterns, Doppler effect, electric
current, electromagnetic induction,  error analysis,
radio direction-finding, radio navigation, DSB, hearing
error analysis, SSB system, radio navigation, Doppler
VOR, Doppler VHF  omnidirectional range, DVOR,
directional error, mutual coupling, DVOR antenna
elements, induced currents, conventional analysis,
counterpoise, distributors, DVOR  test stations
Keyword Text
Of the Doppler VHF omnidirectional range (DVOR), the DSB-type DVOR has
begun to  be used widely as a standard system in Japan.  The objective of the
paper is to derive an  analysis method for quantitative prediction of the
inherent directional error of the  DSB-type DVOR.  The main emphasis is the
error caused by the mutual coupling of the  DVOR antenna elements.  From
the combination of the antenna elements, the two types  of mutual coupling
are considered.  A method is presented which can derive  experimentally the
amount of induced currents on the antennas.  The analysis method for  the
error caused by the induced current is investigated.  By combining the
method with  the conventional analysis of the errors caused by the
counterpoise and distributors, a total  analysis method is constructed.  To
evaluate the accuracy of the obtained analysis  method, the results are






Analysis of intrinsic bearing error in Doppler VORTitle Text
Yamamoto, K.Author Text
Electronics and Communications in Japan, Part 1 (Communications), Vol. 75,
No.11, pages 37-46, November 1992.  Author's  Association:  Electron.
Navigation Research Institute, Ministry of Transportation, Tokyo, Japan.
Source Text
antenna radiation patterns, Doppler effect, electric
current, electromagnetic induction, error analysis,
radio direction-finding, radionavigationDSB, hearing
error analysis, SSB system, radionavigation, Doppler
VOR, Doppler VHF omnidirectional range, DVOR,
directional error, mutual coupling, DVOR antenna
elements, induced currents, conventional analysis,
counterpoise, distributers, DVOR test stations
Keyword Text
Of the Doppler VHF omnidirectional range (DVOR), the DSB-type DVOR has
begun to be used widely as a standard system in Japan. The objective of the
paper is to derive an analysis method for quantitative prediction of the inherent
directional error of the DSB-type DVOR. The main emphasis is the error
caused by the mutual coupling of the DVOR antenna elements. From the
combination of the antenna elements, the two types of mutual coupling are
considered. A method is presented which can derive experimentally the
amount of induced currents on the antennas. The analysis method for the
error caused by the induced current is investigated. By combining the method
with the conventional analysis of the errors caused by the counterpoise and
distributers, a total analysis method is constructed. To evaluate the accuracy
of the obtained analysis method, the results are compared with the






Fast orthogonal search for direction findingTitle Text
Adeney, K. M., Korenberg, M. J.Author Text
Electronics Letters, Vol. 28, No. 25, pages 2268-9; 3 December 1992.
Author employed:  Department of Electrical Engineering, Queen's University,
Kingston, Ontario, Canada.
Source Text
iterative methods, signal detection, sensor array,
direction finding, modeling algorithm, fast orthogonal
search, plane  waves, iterative approach, mean-squared
error, Root-MUSIC, computer simulations
Keyword Text
An efficient modeling algorithm known as fast orthogonal search (FOS) is
applied to the  estimation of the directions of plane waves incident on an array
of sensors.  An iterative  approach which decreases the mean-squared error
of the original FOS model is  introduced.  The methods are demonstrated and






Adaptive directing-finding of sources of intense signals in multichannel
systems
Title Text
Cheremisin, O. P.Author Text
Radiotekhnika i Ehlektronika, Vol. 37, No.12, pages 2199-2209, December
1992.  (ISSN 0033-8494)
Source Text
adaptive control, antenna arrays, multichannel
communication, radar antennas, signal  processing, Bays
theorem, direction finding
Keyword Text
An adaptive Bayesian approach is used to synthesize algorithms for the
direction-finding  of sources of intense radiation with an arbitrary modulation
law in time in a multichannel  reception system with an antenna array. The
Rayleigh statistic is found to be the best  from the point of view of accuracy






Does light move uniformly?Title Text
Horzela, A., Kapuscik, E., Kempczynski, J.Author Text
Physics Essays, Vol. 5, No. 4, pages 478-82; December 1992.  Authors
employed:  Department of Theoretical Physics, H. Niewodniczanski Institute
of Nuclear Physics, Cracow, Poland.
Source Text
light velocity, special relativity, special relativity,
Einstein radiolocation method, accelerated motion of
light, relativity  theory, invariant acceleration,
invariant velocity of light
Keyword Text
The Einstein radiolocation method with an accelerated motion of light is
considered.  It  is shown that a relativity theory with both an invariant






On discrete models of space-timeTitle Text
Horzela, A., Kapuscik, E., Kempczynski, J., Uzes, C.Author Text
Progress of Theoretical Physics, Vol. 88, No. 6, pages 1065-71; December
1992.  Authors employed:  Department of Theoretical Physics, H.
Niewodniczanski Institute of Nuclear Physics, Cracow, Poland.
Source Text
general relativity, space-time configurations, special
relativity, discrete models, space-time, Einstein
radiolocation method, rational numbers, Lorentz
invariant, discretization, continuous models
Keyword Text
Analyzing the Einstein radiolocation method the authors come to the
conclusion that  results of any measurement of space-time coordinates
should be expressed in terms of  rational numbers. They show that this
property is Lorentz invariant and may be used in  the construction of discrete
models of space-time different from the models of the lattice  type






Application of the suboptimal method of maximum likelihood for
direction finding of  wide-band signals
Title Text
Mal'tsev, E. A.Author Text
Radiotekhnika, No.12, pages 31-33, December 1992.Source Text
radio direction finding systems, electric signal
systems, algorithms, optimization,  spectrum analysis,
efficiency, maximum likelihood, broadband signals
Keyword Text
Two modifications of the known quasi-optimal algorithm for direction finding of
wide-band signals are suggested.  The algorithms require lesser calculation
body as  compared with the optimal one synthesized on the basis of the






On the algorithm of pelengation of digital signalsTitle Text
Maltsev, E. A.Author Text
Radioelektronika, Vol. 35, No.12, pages 53-57, December 1992.  Izvestiya
VUZ.
Source Text
radio direction finding systems, algorithms, signal
distortion, error correction,  efficiency, frequency
response, signal processing, correlation methods,
matrix algebra,  signal to noise ratio, pulse signals
Keyword Text
When using the high resolution pelengation algorithms for defining the
impulse signal  directions, the difficulties arise connected with the amplitude
errors of the wave front  vector.  This leads towards the decrease of the
algorithm accuracy.  An approach is  suggested which permits to decrease
the number of errors of the impulse signal wave  front.  The effectiveness of






Array shape self-calibration technique for direction finding problemsTitle Text
Ng, B. P.Author Text
IEE Proceedings - H, Microwaves, Antennas and Propagation, Vol.139, No. 6,
pages 521-5; December 1992.  Author employed:  Department of Electronics
& Communications Engineering, Singapore Polytech., Singapore.
Source Text
antenna arrays, array signal processing, calibration,
radio direction-finding, maximum power technique, array
processing, self-calibration technique, direction
finding problems, bearing estimation problem, unknown
perturbed sensor location,  MUSIC estimator, direction
of arrival, DOA, plane waves, white noise, signal
position  vector, noise subspace, numerical results
Keyword Text
A self-calibration technique is proposed to handle the bearing estimation
problem  involving unknown perturbed sensor location.  This calibration
technique is applied on  the MUSIC estimator in finding the direction of arrival
(DOA) of plane waves in white  noise.  The basic idea of the technique is to
maximize the total output power from the  MUSIC estimator in the directional
or frequency regions of interest while imposing  constraints on the length of
projection of the signal position vector on the noise subspace.   This
technique exhibits relatively stable performance over other existing techniques
in  the sense that it converges to the required solution consistently.  However,
this is  achieved at the expense of heavy computational load.  This is







Adaptive bearing of intensive signal sources in multichannel systemsTitle Text
no authorAuthor Text
Radiotekhnika i Elektronika, Vol. 37, No.12, pages 2199-2209, December
1992.
Source Text
radio direction finding systems, algorithms, antenna
arrays, modulation, time series  analysis, statistics,
efficiency, sampling, radar receivers, signal processing
Keyword Text
Within the framework of the adaptive approach are synthesized the algorithms
for bearing  sources of intensive radiation with an arbitrary law of time
modulation in a multichannel  receiving system with an antenna array. The
adaptive statistics for bearing problem  solution are the well known Capone
and 'Rayleigh ratio' statistics. Efficiency analysis  of the obtained algorithms
supplemented by the algorithm of bearing in 'thermal noise'  statistics shows
that at sufficiently great sampling size the best accuracy characteristics  has
the algorithm in the 'Rayleigh ratio' statistics and the worst ones-the algorithm
in the  Capone statistics. The 'thermal noise' statistics algorithm is in an






Probability of extended object locationTitle Text
Ponkin, V. A., Zuev, I. M.Author Text
Radiotekhnika, No.12, pages 13-18, December 1992.Source Text
radar, probability, statistical methods, radio
direction finding systems, tracking
(position),analytical expressions
Keyword Text
Approximate analytical expressions have been derived for calculations of
probability of  extended object location as a function of the parameters







On array signal processing in spatially correlated noise fieldsTitle Text
Stoica, Petre and Soederstroem, TorstenAuthor Text
IEEE Transactions on Circuits and Systems II: Analog and Digital Signal
Processing, Vol. 39, No.12, pages 879-882, December 1992. Authors'
Association:  Uppsala University, Uppsala, Sweden.
Source Text
digital signal processing, spurious signal noise,
estimation, radio direction finding  systems, emitter
location, direction of arrival estimation, direction
finding, array processing,  spatially correlated noise
fields, emitter detection
Keyword Text
Current research in array signal processing is focusing on the problem of
emitter  detection and location in unknown spatially correlated noise fields.
This letter points out  that the aforementioned problem is not solvable unless
appropriate restrictions are  imposed on the emitter signals or the noise field.
A simple example is included to show  that two recently proposed methods
for solving the unrestricted problem of array  processing in spatially correlated






Development of ELF receiver system for observation of electromagnetic
phenomena  associated with earthquakes or volcanic eruptions
Title Text
Tomizawa, I., Yoshino, T.Author Text
Bulletin of the University of Electro-Communications, Vol. 5, No. 2, pages 111-
27; December 1992.  Authors employed:  Department of Electronics
Engineering, University of Electro-Communications., Tokyo, Japan.
Source Text
earthquakes, electronic equipment testing, frequency
response, geophysical equipment, interference
suppression, radio direction-finding, radio receivers,
stability, volcanology, Japan, ELF receiver system,
observation of electromagnetic phenomena, earthquakes,
volcanic eruptions, dynamic range, stability,
operability, performance test, interference  rejection
ratio, Unzen volcano, 1.5 to 1.56 kHz
Keyword Text
The system design is based on the experimental data obtained in the network
observation  developed around the Kanto district.  The design is focused
mainly on dynamic range,  reduction of interference from the commercial
power system, stability and operability of  the receiver system.  The
frequency and input-to-output characteristics are obtained from  the
performance test of the assembled receiver sub-units.  The interference
rejection ratio  at 60 Hz is more than 150 dB for both 1525 Hz and 36 Hz
receivers.  Those at 1500 Hz  and 1560 Hz, which are the closest harmonic
frequencies for 1525 Hz, are more than 50  dB for the 1525 Hz receiver.  The
stability of the assembled receiver is 10/sup -5//day  which can be estimated
from that of the oscillator.  The newly developed system has  been used for






A DSP-based direction finderTitle Text
Vu, T. B., Jonas, G.Author Text
International Journal of Electronics, Vol. 73, No. 6, pages 1133-42; December
1992.  Authors employed:  School of Electrical Engineering, New South
Wales University, Kensington, NSW, Australia.
Source Text
antenna phased arrays, digital signal processing chips,
radio direction-finding, real-time  systems, signal
processing equipment, telecommunications computing,
tracking systems, digital tracking algorithm, TMS320C30
DSP, DOA error estimation, DSP16A  processor, DSP-based
direction finder, beam forming, digital signal
processing, phased  array, beam scanning, down-
converted antenna signals
Keyword Text
For many applications, existing phased arrays prove to be costly, bulky and
not flexible  enough to meet operational requirements.  This explains the
present trends towards  monolithic array design; integration of the microwave
front end; and beam forming by  using digital signal processing (DSP)
techniques.  The authors discuss a phased array  direction finder based on
programmable digital signal processing micro devices, whereby  the basic
task of beam scanning is carried out by digitally processing the down-






Worst case Cramer-Rao bounds for parametric estimation of
superimposed signals with  applications
Title Text
Yau, S. F., Bresler, Y.Author Text
IEEE Transactions on Signal Processing, Vol. 40, No.12, pages 2973-86;
December 1992.  Authors employed:  Department of Elecrical & Computer
Engineering, Illinois University, Urbana, Illinois.
Source Text
array signal processing, correlation methods, parameter
estimation, signal processing,  white noise, Cramer-Rao
bounds, superimposed signals, parameter estimation,
white Gaussian noise,  correlation structure,
superimposed sinusoids, plane-wave direction finding,
time series  analysis, array processing, worst-case
simulation studies, minimax signal acquisition
Keyword Text
The problem of parameter estimation of superimposed signals in white
Gaussian noise  is considered.  The effect of the correlation structure of the
signals on the Cramer-Rao  bounds is studied for both the single and multiple
experiment cases.  The best and worst  conditions are found using various
criteria.  The results are applied to the example of  parameter estimation of
superimposed sinusoids, or plane-wave direction finding in white  Gaussian
noise, and best and worst conditions on the correlation structure and relative
phase of the sinusoids are found.  This provides useful information on the
limits of the  resolvability of sinusoid signals in time series analysis or of
plane waves in array  processing.  The conditions are also useful for designing
worst-case simulation studies  of estimation algorithms, and for the design of







Rise of accuracy of radio direction finding in the antenna phased arrays
with discrete phasing
Title Text
Abramov, A.A. and Chernyakov, M.S.Author Text
Tekhnika, No. 10-12, pages 55-58, Oct-Dec 1993.Source Text
Antenna phased arrays, Radio direction finding systems,
Control, Error analysis, Algorithms, Schematic
diagrams, Discrete phasing
Keyword Text
An algorithm is suggested for calculation of the phase distribution in the
antenna phased array with discrete phasing. The algorithm allows to decrease
the angle error of beam setting. The functional scheme is presented for the
phase calculator which is distinguished from the others in the small






Traveling ionospheric disturbances and the effectiveness of powerful HF
transmitters in  ionospheric modification and radio location of the moon
Title Text
Afraimovich, E. L., Udodov, M. IU.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 55, No.1, pages 57-64,
January 1993.    (ISSN 0021-9169)  Authors employed:  Sibirskii Izmiran,
Irkutsk, Russia
Source Text
radio direction finders, radio transmitters, traveling
ionospheric disturbances, wave  reflection, antenna
arrays, atmospheric heating, focusing, high
frequencies, phased  arrays, radio signals
Keyword Text
The effects of medium-scale traveling ionospheric disturbances (MS TIDs),
which arise  when powerful HF transmitters are operated in conjunction with
antenna arrays designed  for ionospheric modification (heating) and for radio
location of the moon, are  investigated qualitatively in the linear approximation
using the ray tracing method. It is  found, in particular, that the focusing effect
of HF radio waves, due to a displacement  of MS TIDs, gives rise to a strong
inhomogeneous nonstationary modulation of the  space-time field intensity
distribution of a powerful transmitter, both at heights near the  reflection region
(in heating experiments) and at the exit from the ionosphere (in lunar  radio
location). The excess intensity over an unperturbed value for typical
parameters of  MS TIDs in ionospheric modification experiments may reach






Small satellites for mobile and environmental data communications:
Effectively solving  economic, social and technological issues
Title Text
Ananassn, F.
Editor:  Savage, J.G. and Wedemeyer, D.J.
Author Text
Conference:  15th Pacific Telecommunications Conference, (PTC '93),
Honolulu, HI, January 17-20, 1993.  Conference Proceedings Published by
Pacific Telecommunications Council, Honolulu, HI, Vol. 2, pages 526-30,
1993.  Author's Association:   Telespazio SpA, Rome, Italy.
Source Text
data communication systems, mobile radio systems,
personal communication networks,  radio navigation,
remote sensing, satellite relay systems,
telecommunication services, small satellites,
environmental data communications, mobile data
communications,  elliptic orbits, circular orbits,
personal communications, vehicle radiolocation, RDSS,
remote sensing, frequency spectrum allocation, World
Administrative Radio  Conference, WARC-92, TELESPAZIO,
micro satellite system, TEMISAT, remote  terminals,
data collection/distribution, autonomous networks, low




Small satellites are nowadays frequently seen as an alternative to traditional,
large  satellites, often exploiting orbital characteristics different from the
geostationary earth  orbit (GEO), e.g. circular orbits closer to the earth or
elliptic orbits. Mobile (personal)  communications (including vehicle
radiolocation, RDSS) and environmental data  communications/remote
sensing are the most attractive areas of applications, reasonably  regulated in
terms of frequency spectrum allocation by the 1992 World Administrative
Radio Conference (WARC-92). In this context, TELESPAZIO is developing a
commercial "micro satellite" system (TEMISAT) providing data collection and
distribution  from/to autonomous networks. This kind of application is well
suited for both developed  and developing countries to provide low data rate,
non real-time services across  geographical areas where a multitude of
remote terminals with limited throughput are  widespread. It would be quite
costly to implement a terrestrial telecommunication  infrastructure to link
those terminals. However, utilizing micro satellite technology, a  space-based
data collection and distribution network results in a much more cost-effective






Estimation of the parameters of signals irresolvable by the Rayleigh
criterion
Title Text
Andreev, F. M., Seletkov, V. L.Author Text
Radioelektronika, Vol. 36, No. 7, pages 47-54.  Translation:  Radioelectronics
and Communication Systems, Vol. 36, No. 7, pages 35-41, 1993.  Authors
employed:  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
matrix algebra, parameter estimation, radio direction-
finding, signal detection, Rayleigh criterion, spatial
parameters, multichannel receiving systems, number of
channels, number of signals, direction finding
Keyword Text
The article considers solution of the problem of estimating the spatial
parameters of  signals irresolvable by the Rayleigh criterion in multichannel
receiving systems. It takes  into account the effect of the conditions of
existence and uniqueness of a solution on the  relationship between the
number of channels (beams) M of the receiving system and the  number of
signals N potentially resolvable in this case according to the angles of their
sources. It is shown that for the two dimensional case of direction finding this






Estimation of the parameters of signals irresolvable by the Rayleigh
criterion
Title Text
Andreev, F.M. and Seletkov, V.L.Author Text
Journal:  Izvestiya Vysshikh Uchebnykh Zavedenii, Radioelektronika, Vol. 36,
No.7, pages 47-54, Ukraine. 1993.  (ISSN 0021-3470)  Translation:
Radioelectronics and Communications Sysetems, Vol.36, No. 7, pages 35-
41, 1993.  (ISSN 0735-2727)
Source Text
matrix algebra, parameter estimation, radio direction-
finding, signal detectionRayleigh criterion, spatial
parameters, multichannel receiving systems, number of
channels, number of signals, direction finding
Keyword Text
The article considers solution of the problem of estimating the spatial
parameters of signals irresolvable by the Rayleigh criterion in multichannel
receiving systems. It takes into account the effect of the conditions of
existence and uniqueness of a solution on the relationship between the
number of channels (beams) M of the receiving system and the number of
signals N potentially resolvable in this case according to the angles of their
sources. It is shown that for the two dimensional case of direction finding this






Prewhitening of colored noise fields for detection of threshold sources.Title Text
Barthelemy, Alain C.Author Text
Final Report:  54 pages, 1993.  Author employed:  Naval Undersea Warfare
Center, Newport, Rhode Island.
Source Text
algorithms, background noise, continuous noise,
direction finding, signal detection,  sound detecting
and ranging, computer programs, covariance, noise
spectra, signal to  noise ratios, sine waves
Keyword Text
This report presents an algorithm for the estimation of noise correlations for
an array of  sensors.  The algorithm assumes a mixed spectra model
composed of discrete sinusoidal  sources and continuous noise components.
 A spatial autoregressive (AR) process models  the continuous component.
Previous methods use spatial AR models with real  coefficients, restricting
the utility of the model to noise sources that impinge on an array  at
broadside.  The complex formulation presented here solves the general
problem of  arbitrarily oriented noise sources.  The technique uses a gradient
algorithm for  maximization of a likelihood functional to solve for the complex
AR coefficients.  Once  the algorithm determines the noise covariance matrix,
prewhitening techniques allow  detection of threshold sources.  The multiple
signal classification (MUSIC) direction  finder when applied to the prewhitened
observed correlation matrix illustrates the  usefulness in detecting low signal-
to-noise ratio (SNR) sources.  Computational examples  use the standardized







Prewhitening of colored noise fields for detection of threshold sourcesTitle Text
BARTHELEMY, ALAIN C.Author Text
Report:  Astia Document (AD)-A274346, NUWC-NPT-TR-10495, 54 pages,
1993. (AIAA Technical Library)   Author's Association:  Naval Undersea
Warfare Center, Newport, RI.
Source Text
ALGORITHMS, BACKGROUND NOISE, CONTINUOUS NOISE,
DIRECTION FINDING, SIGNAL DETECTION, SOUND DETECTING
AND RANGING
Keyword Text
This report presents an algorithm for the estimation of noise correlations for
an array of sensors., The algorithm assumes a mixed spectra model
composed of discrete sinusoidal sources and continuous noise components.,
A spatial autoregressive (AR) procesmodels the continuous component.,
Previous methods use spatial AR models with real coefficients, restricting the
utility of the model to noise sources that impinge on an array at broadside.,
The complex formulation presented here solves the general probleof arbitrarily
oriented noise sources., The technique uses a gradient algorithm for
maximization of a likelihood functional to solve for the complex AR
coefficients., Once the algorithm determines the noise covariance matrix,
prewhitening techniques allowetection of threshold sources., The multiple
signal classification (MUSIC) direction finder when applied to the prewhitened
observed correlation matrix illustrates the usefulness in detecting low signal-
to-noise ratio (SNR) sources., Computational exampleuse the standardized











Navigation. Journal of the Institute of Navigation, Vol. 40, No. 4, pages 341-57,
1993.
Source Text
law administration, legislation, radionavigationglobal
radionavigation, administrative procedures, worldwide
radionavigation systems, radiolocation, communications
technology, international administrative machinery,
regulatory process, unilateral initiatives, mandatory
procedures, US law
Keyword Text
Worldwide radionavigation systems in use today have evolved over the past 50
years to meet common national and international requirements for
transportation. This has been possible through the coordinated efforts of the
member states of international organizations. Today, government, industry,
and user enthusiasm for applying advances in radiolocation and
communications technology is challenging the conventional, slow but
methodical international administrative machinery. In an attempt to speed up
the regulatory process, some nations and organizations driven by special
interests, are developing unilateral initiatives. This paper examines the
mandatory procedures that must be followed under U.S. law to become a
signatory to an international agreement, and reviews the current international






Satellite messaging systemsTitle Text
Beurel, B.Author Text
Commutation & Transmission, Special Issue,  Vol. 15, pages 103-8, 1993.
Author employed:  France Telecom, Paris, France.
Source Text
electronic messaging, mobile radio systems, radio
direction-finding, radio  networks,  road traffic,
satellite relay systems, satellite messaging systems,
road traffic, radio location, INMARSAT  C, Euteltracs,
France Telecom, low-rate data, mobile stations, fixed
subscribers, public terrestrial  network, closed
network, business  network, fleet management, road
haulage companies
Keyword Text
Messaging systems using INMARSAT C and Euteltracs satellites, offered  by
France  Telecom, allow a bilateral exchange of low-rate data between  mobile
stations and fixed  subscribers in a public terrestrial network  or a closed
network equivalent to a business  network. Radiolocation of  mobile stations
from a base is one of the options proposed  within the  framework of these







Satellite messaging systemsTitle Text
Beurel, B.Author Text
Commutation & Transmission, Special Issue, Vol.15, pages 103-8, 1993.
Author's Association:  Telecom, Paris, France.
Source Text
electronic messaging, mobile radio systems, radio
direction-finding, radio networks, road traffic,
satellite relay systemssatellite messaging systems,
road traffic, radio location, INMARSAT C, Euteltracs,
France Telecom, low-rate data, mobile stations, fixed
subscribers, public terrestrial network, closed
network, business network, fleet management, road
haulage companies
Keyword Text
Messaging systems using INMARSAT C and Euteltracs satellites, offered by
France Telecom, allow a bilateral exchange of low-rate data between mobile
stations and fixed subscribers in a public terrestrial network or a closed
network equivalent to a business network. Radiolocation of mobile stations
from a base is one of the options proposed within the framework of these







Mode angles of arrival at 55 to 3500 km rangeTitle Text
Black, Q. R., Wood, J. F., Sherrill, W. M.Author Text
Conference:  7th International Ionospheric Effects Symposium, Alexandria,
VA, May 4-6, 1993.  Sponsored by Naval Research Laboratory, Office Naval
Research, Phillips Laboratory, US Army CECOM, Space & Terrestrial
Communications Directorate, et al.  Conference Proceedings published by
SRI International, Arlington, Virginia, pages 3A1/4/1-8, 1993.  Authors'
Association:   Electromagnetics Division, Southwest Research Institute, San
Antonio, Texas.
Source Text
ionospheric measuring apparatus, radio direction-
finding, radiowave interferometers, noncooperative
compatible sounder transmissions, diurnal sequences,
angles of arrival,  azimuth/elevation scatter plots,
direction finding ionosonde, interferometer, group path
 delay, azimuth, elevation, sounding frequency range,
DF ionograms, mid-latitude  paths, DF properties,
frequency, angular occupancy, great circle bearing,
azimuth  error, elevation angles, standard deviations,
55 to 3500 km
Keyword Text
A direction finding ionosonde consisting of an interferometer using 7-element,
50 and  150 meter crossed baselines, has been developed to provide group
path delay azimuth,  and elevation of each resolved mode over the sounding
frequency range. DF ionograms  have been acquired automatically, using
various non-cooperative, compatible sounder  transmissions. Diurnal
sequences of DF ionograms were obtained for mid-latitude paths  at nominal
ranges of 55, 1000, 2300 and 3500 km. Data measured to characterize the
DF  properties of each path include group delay, azimuth, and elevation vs
frequency, as well  an AZ/EL scatter plot showing the distribution of angular
occupancy for the path. The  results show modes arriving closest to the great
circle bearing (i.e., with lowest azimuth  error) arrive via the lowest elevation
angles and with least group delay. Fractional degree  bearing standard
deviations were commonly observed for 1E and 1F low ray modes,
decreasing with increasing range. Variable bearing standard deviations
between 1 and 6  degrees were observed for 1F high ray and 2F modes.







Compensation of the systematic measurement errors in Goniometric
systems
Title Text
Bulychev, Yu. G., Korotun, A. A.Author Text
Radiotekhnika i Elektronika.  Translation:  Journal of Communications
Technology and Electronics, Vol. 38, No. 3, pages 9-18, 1993.
Source Text
error compensation, goniometers, measurement errors,
motion estimation, radar  systems, statistical
analysis, error compensation, radar, systematic
measurement errors, Goniometric systems,  kinematic
model of target motion, statistical characteristics
Keyword Text
A new method for compensating the systematic errors of direction finding
measurements  in Goniometric radar systems is developed on the basis of a
priori data on the kinematic  model of target motion.  The statistical






Compensation of the systematic measurement errors in goniometric
systems
Title Text
Bulychev, Yu.G. and Korotun, A.A.Author Text
Radiotekhnika i Elektronika, Vol. 38, No. 3, 9-18, 1993.Source Text
error compensation, goniometers, measurement errors,
motion estimation, radar systems, statistical
analysiserror compensation, radar, systematic
measurement errors, goniometric systems, kinematic
model of target motion, statistical characteristics
Keyword Text
A new method for compensating the systematic errors of direction finding
measurements in goniometric radar systems is developed on the basis of a
priori data on the kinematic model of target motion. The statistical






Doppler direction finder with improved characteristicsTitle Text
Burchard, D.Author Text
VHF Communications, Vol. 25, No.1, pages 2-18, 1993.Source Text
Doppler effect, radar equipment, radio direction-
findingradio direction finding, amateur Doppler
direction finder, rotating dipole, scanned circular
group, Doppler spectrum, commutators, control current
time function derivation, rotation frequency, receive
antenna characteristics, Doppler signal processing
Keyword Text
The author presents some suggestions for an amateur Doppler direction finder
which works well with high accuracy. Topics discussed include the rotating
dipole; the scanned circular group; the Doppler spectrum; choice of
commutators; control current time function derivation; rotation frequency






Directional regions in Geographic Information Systems (GIS)Title Text
CALDWELL, DOUGLASS R. and GRAFF, LINDA H.Author Text
Report:  Astia Document (AD)-A268536, TEC-R-196, 10 pages, 1993. (AIAA
Technical Library)   Authors' Association:  Army Topographic Engineering
Center, Fort Belvoir, VA.
Source Text
BEARING (DIRECTION), DATA SYSTEMS, FIELD OF VIEW,
GEOGRAPHIC INFORMATION SYSTEMS, GEOGRAPHY
Keyword Text
While direction is fundamental to geography, the implementation of directional
functions in Geographical Information Systems (GIS) is limited., The focus
paper is the extension of direction-related concepts through the definition of
directional regions, sch as the area north of Washington DC., Directional
regions are constructed from combinations of six elements: the feature, the
reference, an orientation, a viewspan, a viewfield and a region of interest., This
approach allows users to create new area feares which can be incorporated in
a GIS., These features are a valuable tool for geographical analysis, since






Directional regions in Geographic Information Systems (GIS)Title Text
Caldwell, Douglass R., Graff, Linda H.Author Text
Report TEC-R-196, 10 pages, 1993.  Authors employed:  Army Topographic
Engineering Center, Fort Belvoir, Virginia.
Source Text
bearing (direction), data systems, field of view,
geographic information systems,  geography, data bases,
direction finding, position (location)
Keyword Text
While direction is fundamental to geography, the implementation of directional
functions  in Geographical Information Systems (GIS) is limited.  The focus
paper is the extension  of direction-related concepts through the definition of
directional regions, such as the  area north of Washington DC.  Directional
regions are constructed from combinations  of six elements: the feature, the
reference, an orientation, a viewspan, a view field and  a region of interest.
This approach allows users to create new area features which can  be
incorporated in a GIS.  These features are a valuable tool for geographical






Analysis of a cross interferometer for airborne applicationsTitle Text
Carberry, T. F.Author Text
IEEE Proceedings:  1993 International Symposium Digest of Antennas and
Propagation, Ann Arbor, Michigan.   AP-S International Symposium (Digest)
IEEE Antennas and Propagation Society; Published by IEEE Service Center,
Piscataway, New Jersey, (Cat No 93CH3289-6) Vol. 2, pages 690-693, 1993.
Author employed:  MITRE Corporation, Bedford, Massachusetts.
Source Text
interferometers, antenna arrays, radio direction
finding systems, probability, aircraft, cross
interferometers
Keyword Text
This paper compares the performance of the horizontal interferometer with
that of the  cross interferometer.  As shown, the cross interferometer consists
of a horizontal array  of elements along the y-axis and a vertical array of
elements along the z-axis.  The total  of seven elements (including one
common element) is illustrative.  The objectives of the  analysis are to
demonstrate how well this dual linear antenna array overcomes the
deficiencies of the horizontal interferometer.  From a system viewpoint, it is
clear that  adding a vertical interferometer provides valuable elevation direction
information to the  direction finding system.  The performance measures of
interest used in this comparative  analysis were angular accuracy, probability






Analysis of a cross interferometer for airborne applicationsTitle Text
Carberry, T.F.Author Text
IEEE Proceedings:  1993 International Symposium Digest of Antennas and
Propagation, Ann Arbor, MI.  International Symposium (Digest), IEEE
Antennas and Propagation Society; Published by IEEE Service Center,
Piscataway, NJ, (IEEE Cat No. 93CH3289-6), Vol. 2, pages 690-693, 1993.
Author's Association:  MITRE Corp, Bedford, MA.
Source Text
Interferometers, Antenna arrays, Radio direction
finding systems, Probability, Aircraft Cross
interferometers
Keyword Text
This paper compares the performance of the horizontal interferometer with
that of the ?cross interferometer'. As shown, the cross interferometer consists
of a horizontal array of elements along the y-axis and a vertical array of
elements along the z-axis. The total of seven elements (including one
common element) is illustrative. The objectives of the analysis are to
demonstrate how well this dual linear antenna array overcomes the
deficiencies of the horizontal interferometer. From a system viewpoint, it is
clear that adding a vertical interferometer provides valuable elevation direction
information to the direction finding system. The performance measures of
interest used in this comparative analysis were angular accuracy, probability






Signal subspace projection methods of adaptive sensor array processingTitle Text
Carhoun, Dean O.Author Text
Proceedings:  27th Asilomar Conference on Signals, Systems & Computers,
Pacific Grove, California.  IEEE Computer Society Press, Naval Postgraduate
School, San Jose State University, Conference Record of the Asilomar
Conference on Signals, Systems & Computers; Published by IEEE,
Computer Society Press, Los Alamitos, California, Vol. 2, pages 1121-1127,
1993.
Author employed:  The MITRE Corporation, Bedford, Massachusetts.
Source Text
Signal processing, Arrays, Adaptive control systems,
Mathematical models, Least  squares approximations,
Underwater acoustics, Signal receivers, Vectors, Signal
 interference, Eigenvalues and eigenfunctions,
beamformer, Signal subspace projection methods,
Adaptive sensor arrays, Singular  value decomposition
Keyword Text
Reduced-rank subspace projection methods are used indirectly in frequency
and  angle-of-arrival estimation algorithms such as MUSIC and its relatives,
but they are not  commonly used directly in least-squares detection
applications. We have been exploring  their use for the processing of
underwater acoustic receiver array data for detection and  matched-field
localization. We will describe and illustrate several techniques that have  been
developed and applied to signals recorded from different types of arrays.






Signal subspace projection methods of adaptive sensor array processingTitle Text
Carhoun, Dean O.Author Text
Proceedings:  27th Asilomar Conference on Signals, Systems & Computers,
Pacific Grove, CA.  Conference Record published by IEEE, Computer Society
Press, Los Alamitos, CA, Vol. 2, pages 1121-1127, 1993.   Author's
Association:  MITRE Corp, Bedford, MA.
Source Text
Signal processing, Arrays, Adaptive control systems,
Mathematical models, Least squares approximations,
Underwater acoustics, Signal receivers, Vectors, Signal
interference, Eigenvalues and eigenfunctionsBeamformer,
Signal subspace projection methods, Adaptive sensor
arrays, Singular value decomposition
Keyword Text
Reduced-rank subspace projection methods are used indirectly in frequency
and angle-of-arrival estimation algorithms such as MUSIC and its relatives,
but they are not commonly used directly in least-squares detection
applications. We have been exploring their use for the processing of
underwater acoustic receiver array data for detection and matched-field
localization. We will describe and illustrate several techniques that have been
developed and applied to signals recorded from different types of arrays.






Discrete range clustering using Monte Carlo methodsTitle Text
CHATTERJI, G. B. and SRIDHAR, B.Author Text
Report:  NASA-TM-104004-A-93044-NAS 1.15:104004, 16 pages, 1993.
(AIAA Technical Library)  Authors' Association:   National Aeronautics and
Space Administration, Ames Research Center, Moffett Field, CA.
Source Text
AIRCRAFT GUIDANCE, AUTOMATIC FLIGHT CONTROL, CLUSTER
ANALYSIS, HELICOPTER CONTROL, MONTE CARLO METHOD,
OBSTACLE AVOIDANCE, OPTOELECTRONIC DEVICES, RADAR
DETECTION, RADAR NAVIGATION, RADAR RANGE, RADIO
DIRECTION FINDERS, RANGEFINDING, SIMULATED ANNEALING
Keyword Text
For automatic obstacle avoidance guidance during rotorcraft low altitude flight,
a reliable model of the nearby environment is needed., Such a model may be
constructed by applying surface fitting techniques to the dense range map
obtained by active sensin using radars., However, for covertness, passive
sensing techniques using electro-optic sensors are desirable., As opposed to
the dense range map obtained via active sensing, passive sensing algorithms
produce reliable range at sparse locations, and therere, surface fitting
techniques to fill the gaps in the range measurement are not directly
applicable., Both for automatic guidance and as a display for aiding the pilot,
these discrete ranges need to be grouped into sets which correspond to
objects in thenearby environment., The focus of this paper is on using Monte
Carlo methods for clustering range points into meaningful groups., One of the
aims of the paper is to explore whether simulated annealing methods offer
significant advantage over the basic Mon Carlo method for this class of
problems., We compare three different approaches and present application







Discrete range clustering using Monte Carlo methodsTitle Text
Chatterji, G. B., Sridhar, B.Author Text
National Aeronautics and Space Administration, Ames Research Center,
Moffett Field, California.  16 pages, 1993.
Source Text
aircraft guidance, automatic flight control, cluster
analysis, helicopter control, Monte  Carlo method,
obstacle avoidance, optoelectronic devices, radar
detection, radar  navigation, radar range, radio
direction finders, range finding, simulated annealing,
algorithms, electro-optics, helicopters, low altitude,
radar maps, radar tracking, rotary  wing aircraft
Keyword Text
For automatic obstacle avoidance guidance during rotor craft low altitude
flight, a reliable  model of the nearby environment is needed.  Such a model
may be constructed by  applying surface fitting techniques to the dense range
map obtained by active sensing  using radars.  However, for covertness,
passive sensing techniques using electro-optic  sensors are desirable.  As
opposed to the dense range map obtained via active sensing,  passive
sensing algorithms produce reliable range at sparse locations, and therefore,
surface fitting techniques to fill the gaps in the range measurement are not
directly  applicable.  Both for automatic guidance and as a display for aiding
the pilot, these  discrete ranges need to be grouped into sets which
correspond to objects in the nearby  environment.  The focus of this paper is
on using Monte Carlo methods for clustering  range points into meaningful
groups.  One of the aims of the paper is to explore whether  simulated
annealing methods offer significant advantage over the basic Monte Carlo
method for this class of problems.  We compare three different approaches
and present  application results of these algorithms to a laboratory image






Parallel implementations of direction finding algorithms on networks of
general purpose DSP processors
Title Text
Chau, P.M. and Banerjee, S.Author Text
Integration, The VLSI Journal, Vol. 16, No. 3, pages 247-66, 1993.  Authors'
Association:  Department of Electr. & Computer Engineering, California
University, San Diego, La Jolla, CA.
Source Text
array signal processing, multiprocessing systems,
parallel algorithmsdirection finding algorithms,
general purpose DSP processors, direction of arrival
estimation techniques, multiprocessor network, MVDR
beamforming technique, ESPRIT, reconfigurable solution,
dynamic environments, problem sizes, parallelization
issues
Keyword Text
Addresses the problem of implementing two direction of arrival (DOA)
estimation techniques on a multiprocessor network comprising general
purpose DSP processors. The techniques chosen are the MVDR
beamforming technique and ESPRIT. Although optimal array architectures
have been proposed for these problems, an implementation on a generalized
network with the aim of a more flexible, modular and reconfigurable solution,
is more suitable for highly dynamic environments with changing applications
and problem sizes. The parallelization issues have been explored and a






Site errors and its structure of a lightning locating system in Beijing
region
Title Text
Chen Mingli, Liu Xinsheng, Cuo ChangmingAuthor Text
Journal:  Acta Meteorologica Sinica, Vol. 51, No.1, pages 66-74, 1993.
(ISSN 0577-6619)  Authors' Association:  Lanzhou Inst. of Plateau Atmos.
Physics, China.
Source Text
atmospheric techniques, lightninglocating system,
Beijing, parameterization method, site error
estimation, lightning locating system, China,
correction curve, direction finder, measurement
technique, AD 1988, AD 1989, radiowave emission,
location, atmosphere
Keyword Text
Using a parameterization method for site error estimation in lightning locating
systems (LLS) and the real data observed by an LLS consisting of three
direction finders (DFs) in the Beijing region of China, the site error correction
curves for all DFs for 1988 and 1989 respectively are obtained. The results
shows that the curves, as a function of measured bearing, not only include
the even-sinusoidal component but also the odd one. The results also
indicates that the site error correction curves are stable with time. The
authors propose that the stimulated radiation of a dipole is probably the
dominant factor which can produce serious site errors. A mathematical model






Site errors and its structure of a lightning locating system in Beijing
region
Title Text
Chen Mingli; Liu Xinsheng; Cuo ChangmingAuthor Text
Journal:  Acta Meteorologica Sinica, Vol. 51, No. 1, pages 66-74, 1993.
(ISSN 0577-6619)  Authors employed:  Lanzhou Institute of Plateau
Atmospheric Physics, China.
Source Text
atmospheric techniques, lightning, locating system,
Beijing, parameterization method, site error
estimation, lightning  locating system, China,
correction curve, direction  finder, measurement
technique,  AD 1988, AD 1989, radiowave  emission,
location, atmosphere
Keyword Text
Using a parameterization method for site error estimation in lightning  locating
systems  (LLS) and the real data observed by an LLS consisting  of three
direction finders (DFs)  in the Beijing region of China, the  site error correction
curves for all DFs for 1988 and  1989 respectively  are obtained. The results
shows that the curves, as a function of   measured bearing, not only include
the even-sinusoidal component but  also the odd one.  The results also
indicates that the site error  correction curves are stable with time. The
authors propose that the  stimulated radiation of a dipole is probably the
dominant factor  which  can produce serious site errors. A mathematical






Novel adaptive direction finding using Kalman algorithmTitle Text
Chen, Yuan-Hwang, Chiang, Ching-TaiAuthor Text
IEEE Proceedings:  1993 International Symposium Digest of Antennas and,
Propagation Society,Ann Arbor, Michigan.  AP-S International Symposium
(Digest),IEEE Antennas and Propagation Society; Published by IEEE Service
Center, Piscataway, New Jersey, (Cat No. 93CH3289-6) Vol. 3, pages 1888-
1891, 1993.  Authors employed:   National Sun Yat-Se University,
Kaoshsiung, Taiwan.
Source Text
Antennas, Kalman filtering, Kalman based estimator,
High signal-to-noise ratio (SNR), Novel a
Keyword Text
Eigendecomposition techniques, such as MUSIC, MIN-NORM, have recently
been  widely used in estimating the directions-of-arrival (DOA's) of plane
waves impinging on  an antenna array. In an attempt to improve the
convergence rate, introduce a novel  Kalman noise-subspace estimator for the
estimation of DOA's. If the initial conditions  are properly chosen as an
identity matrix form, we show that the Kalman-based estimator  can estimate
the complete noise subspace without both the priori knowledge of the
number of sources and the inflation method. Besides, the estimate weight
vectors of the  proposed algorithm are proved to approximately converge to
the noise subspace for high  signal-to-noise ratio (SNR) scenario. Without
inflation method, the proposed algorithm  can effectively reduce the
computational load and requires little more computation  operations than






Novel adaptive direction finding using Kalman algorithmTitle Text
Chen, Yuan-Hwang, Chiang, Ching-TaiAuthor Text
IEEE Proceedings:  1993 International Symposium Digest of Antennas and
Propagation Society, Ann Arbor, MI.  International Symposium (Digest), IEEE
Antennas and Propagation Society; Published by IEEE Service Center,
Piscataway, NJ, (IEEE Cat No. 93CH3289-6), Vol. 3, pages 1888-1891, 1993.
Authors' Association:  Ntal Sun Yat-Se Univ, Kaoshsiung, Taiwan.
Source Text
Antennas, Kalman filteringKalman based estimator, High
signal-to-noise ratio (SNR), Novel adaptive direction
finding
Keyword Text
Eigendecomposition techniques, such as MUSIC, MIN-NORM, have recently
been widely used in estimating the directions-of-arrival (DOA's) of plane waves
impinging on an antenna array. In an attempt to improve the convergence rate,
introduce a novel Kalman noise-subspace estimator for the estimation of
DOA's. If the initial conditions are properly chosen as an identity matrix form,
we show that the Kalman-based estimator can estimate the complete noise
subspace without both the priori knowledge of the number of sources and the
inflation method. Besides, the estimate weight vectors of the proposed
algorithm are proved to approximately converge to the noise subspace for high
signal-to-noise ratio (SNR) scenario. Without inflation method, the proposed
algorithm can effectively reduce the computational load and requires little






Adaptive direction finding of intense signal sources in multichannel
systems
Title Text
Cheremisin, O. P.Author Text
Radiotekhnika i Elektronika.  Translation:  Journal of Communications
Technology and Electronics, Vol. 38, No. 4, pages 56-66, 1993.
Source Text
array signal processing, signal detection, statistical
analysis, thermal noise, Rayleigh ratio, intense signal
sources, multichannel  systems, antenna  array,
adaptive Bayesian approach, Capone  statistics,
adaptive statistics,  direction-finding problem
Keyword Text
Algorithms for finding the direction of sources of intense radiation  with an
arbitrary  modulation with time in a multichannel receiver  system with an
antenna array are  synthesized within the framework of an  adaptive Bayesian
approach. The well-known  Capone statistics and the  'Rayleigh ratio' turned
out to be the adaptive statistics for  solving  the direction-finding problem. An
analysis of the efficiency of the  obtained  algorithms, supplemented by a
direction-finding algorithm  using 'thermal noise'  statistics, showed that for a
sufficiently large  sample size the algorithm using the  'Rayleigh ratio'
statistics has the  best accuracy characteristics while the one using the
Capone statistics  has the poorest. The algorithm using the 'thermal noise'










Radiotekhnika i Elektronika, Vol. 38, No. 4, pages 56-66, 1993.Source Text
array signal processing, signal detection, statistical
analysis, thermal noisethermal noise, Rayleigh ratio,
intense signal sources, multichannel systems, antenna
array, adaptive Bayesian approach, Capone statistics,
adaptive statistics, direction-finding problem
Keyword Text
Algorithms for finding the direction of sources of intense radiation with an
arbitrary modulation with time in a multichannel receiver system with an
antenna array are synthesized within the framework of an adaptive Bayesian
approach. The well-known Capone statistics and the 'Rayleigh ratio' turned
out to be the adaptive statistics for solving the direction-finding problem. An
analysis of the efficiency of the obtained algorithms, supplemented by a
direction-finding algorithm using 'thermal noise' statistics, showed that for a
sufficiently large sample size the algorithm using the 'Rayleigh ratio' statistics
has the best accuracy characteristics while the one using the Capone
statistics has the poorest. The algorithm using the 'thermal noise' statistics






'Instrument flight' and 'instrument flight rule' of the aircraftTitle Text
Chikamura, S.Author Text
Navigation, No.115, pages 65-71, 1993.  Author's Association:  Japan
Institute of Navigation, University of Mercantile Marine, Tokyo, Japan.
Source Text
aircraft instrumentation, instrument landing systems,
radionavigationlegal requirements, aircraft, instrument
flight, instrument flight rule, airplanes, helicopters,
ICAO, International Civil Aviation Organization, visual
flight rule, visual meteorological condition, legal
systems, navigation, instrument landing system, ILS,
ground controlled approach, air route surveillance
radar, standard terminal arrival route, VOR, VHF
omnidirectional range, automatic direction finder
Keyword Text
The author describes the 'instrument flight' and 'instrument flight rule' used
mainly for large airplanes, and the possibility of their applications to small
airplanes and helicopters. The flight rule specified by the ICAO (International
Civil Aviation Organization) standard is divided into the IFR (instrument flight
rule) and VFR (visual flight rule) which is applicable for an airplane flying at an
altitude of not more than 3000 meters under the VMC (visual meteorological
condition). The author describes legal systems and requirements for
navigation based on the IFR and the related facilities, referring to the
instrument landing system (ILS), ground controlled approach (GCA), air route
surveillance radar (ARSR), standard terminal arrival route (STAR), VOR (VHF






Prison guard duress alarm location systemTitle Text
Christ, Thomas W., Godwin, Philip A., Lavigne, Robert E.Author Text
IEEE Proceedings:  1993 International Carnahan Conference on Security
Technology, Ottawa, Ontario, Canada, IEEE Lexington Section, IEEE
Aerospace and Electronic Systems Society, G.Levett &, Associates;
Published by IEEE Service, Center, Piscataway, New Jersey, (IEEE Cat No.
93CH3372-0).  pages 106-116, 1993.  Authors employed:  HDS Incorporated,
Reston, Virginia.
Source Text
security systems, alarm systems, signal systems,
transmitters, alarm location systems, prison guards,
duress alarm systems, radio direction finding,  block
diagrams
Keyword Text
Body-worn devices that transmit a code when activated by the wearer have
been in use  for many years.  These so-called, Duress Alarm Transmitters,
are used in a wide range  of government and private institutions where
personnel are exposed to potentially serious  personal rick.  Penitentiaries,
mental health institutes and secure warehouse facilities are  a few examples
of facilities where employees and guests are often protected by duress  alarm
transmitters.  One of the very serious limitations of the existing Duress Alarm
Systems is that, while they provide an instant indication that someone is in
trouble   within the facility, they do not provide information on their position.
This makes it very  difficult to determine where the emergency response team
should be sent.  Traditionally,  the systems function by assigning a unique
code to each transmitter and then, in the event  of a duress alarm, the
response team is sent to the last known location of the individual  assigned to
that transmitter.  Correctional Services Canada has contracted HDS Inc., of
Reston Virginia, to develop a system to locate prison guard duress
transmissions within  a prison facility.  A key design constraint was that the
system must function with existing  Duress Alarm Transmitters.
Furthermore, due to the complexity of installing cabling  within a prison
facility, the system should utilize, to the greatest possible extent, existing
infrastructure (i.e., AC wiring, phone lines, alarm wires, etc.).  Due to the
many complex  issues of RF propagation within a building, traditional RF
Direction Finding technique  cannot be employed.  Further-more other
systems that are used to track personnel within  a facility, such as
entry/egress check points, or passive RF tags, were considered too
cumbersome, complex, or obtrusive and not consistent with the two main
design criteria.   Working with CSC, HDS has developed a simple, yet
effective alternative.  The  CSC/HDS system relies on a network of distributed
Abstract Text
sensors that relay RF signal strength  measurements of the duress
transmission to a centrally located processing station.  By  comparing the
reported measurements with a calibration matrix (constructed at system
installation) the processor is able to locate the transmitter within the
institution.  Location  information is conveyed to the operator as a set of
coordinates from an imaginary grid  superimposed over a floor plan of the
facility.  The paper discusses the concepts used in  developing the CSC
Duress Alarm Location System (DALS).  A block diagram and  theory of
operation for the system are presented.  Finally, sample data and test results
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Keyword Text
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been in use for many years. These so-called,Duress Alarm Transmitters, are
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institutes and secure warehouse facilities are a few examples of facilities
where employees and guests are often protected by duress alarm
transmitters. One of the very serious limitations of the existing Duress Alarm
Systems is that, while they provide an instant indication that someone is ?in
trouble' within the facility, they do not provide information on their position.
This makes it very difficult to determine where the emergency response team
should be sent. Traditionally, the systems function by assigning a unique
code to each transmitter and then, in the event of a duress alarm, the
response team is sent to the 1last known' location of the individual assigned
to that transmitter. Correctional Services Canada has contracted HDS Inc., of
Reston Virginia, to develop a system to locate prison guard duress
transmissions within a prison facility. A key design constraint was that the
system must function with existing Duress Alarm Transmitters. Furthermore,
due to the complexity of installing cabling within a prison facility, the system
should utilize, to the greatest possible extent, existing infrastructure (i.e., AC
wiring, phonelines, alarm wires, etc.). Due to the many complex issues of RF
propagation within a building, traditional RF Direction Finding technique
cannot be employed. Further-more other systems that are used to track
personnel within a facility, such as entry/egress check points, or passive RF
tags, were considered too cumbersome, complex, or obtrusive and not
consistent with the two main design criteria. Working with CSC, HDS has
developed a simple, yet effective alternative. The CSC/HDS system relies on
a network of distributed sensors that relay RF signal strength measurements
of the duress transmission to a centrally located processing station. By
comparing the reported measurements with a ?calibration matrix' (constructed
Abstract Text
at system installation) the processor is able to locate the transmitter within
the institution. Location information is conveyed to the operator as a set of
coordinates from an imaginary grid superimposed over a floor plan of the
facility. The paper discusses the concepts used in developing the CSC
Duress Alarm Location System (DALS). A block diagram and theory of
operation for the system are presented. Finally, sample data and test results





EM simulation: a helpful tool for on-board systems designTitle Text
Clair, D., Martinaud, J.P., Perpere, I., Tourneur, J.Author Text
Revue Technique Thomson-CSF, Vol. 25, No. 3, pages 795-812, 1993.
Authors' Association:  Div. Radars et Contre-Mesures de Thomson-CSF,
Malatoff, France.
Source Text
aerospace computing, aerospace simulation, aircraft
instrumentation, CAD, digital simulation, electronic
warfare, Maxwell equations, military computing, radar
antennas, telecommunications computingEM simulation, on-
board systems design, electronic warfare systems,
jamming, detection, direction finding, airborne
antennas, Maxwell's differential equations, free-space
antennas, RCS calculation
Keyword Text
Modern electronic warfare systems are made of several subsystems, each of
which performs a specific function: jamming, detection, direction finding etc.
Each subsystem must be able to operate correctly while in flight and
irrespective of the influence of other subsystems. Further, international
competition is exerting increasing pressure to reduce price levels and lead-
times, and there is a need to stipulate the exact technical performance
characteristics that each of the system's subassemblies will be obliged to
achieve in its operational environment. In particular, specifications for airborne
antennas cannot be calculated without the use of software tools that make it
possible to simulate several technical solutions for design and installation on
board aircraft. The theoretical foundations for these problems rest on
Maxwell's differential equations. These equations can be solved by two ways
according to the size of the scatterer (the scatterer is the antenna or the
antenna plus a part of the aircraft). Finite-element analysis is reserved for the
design of free-space antennas and RCS calculation of small scatterer antenna
design software. Other methods are used to simulate problems of antenna
installation on board aircraft (SARGASSES software). This paper describes
the method, the field of use and the main functions of each software. Some






Global RF interference mapping with the OHFRIM satelliteTitle Text
Clegg, A. W., Daehler, M., Kassim, N. E., Weiler, K. W.Author Text
Conference:  7th International Ionospheric Effects Symposium, Alexandria,
VA, May 4-6, 1993.   Sponsored by Naval Research Laboratory, Office Naval
Research, Phillips Laboratory, US Army CECOM, Space &, Terrestrial
Communications. Directorate, et al.  Conference Proceedings published SRI
International, Arlington, VA, pages 6A/5/1-5, 1993.   Authors' Association:
Naval Research Laboratory, Washington, DC
Source Text
radio frequency interference, radio frequency
spectrometers, satellite antennas, HF, MF, solar radio
bursts, RF interference mapping, OHFRIM satellite,
Orbiting  High Frequency Radio Interference Monitor,
low-Earth orbiting satellite,  autocorrelator-based
spectrometer, RFI environment, planetary radio bursts,
lightning,  ionospheric RF propagation studies,
direction finding, deployable space-based HF  antenna
design, global HF spectrum usage measurements, 0.5 to
16.5 MHZ
Keyword Text
The Orbiting High Frequency Radio Interference Monitor (OHFRIM) is a low-
Earth  orbiting satellite carrying an autocorrelator-based spectrometer
covering the 0.5 to 16.5  MHZ range. Its main purpose is to characterize and
quantify the RFI environment as a  necessary precursor to an orbiting HF
interferometer for radio astronomy, such as the  Low Frequency Space Array
(LFSA; Weiler 1990) and the Lunar Observer Radio  Astronomy Experiment
(LORAE; Burns 1990). These arrays operate at frequencies  which are
inaccessible to ground-based instruments due to ionospheric refraction and
absorption. Direct scientific and engineering applications of the OHFRIM
satellite include  observations of solar and planetary radio bursts, analysis of
RF emission from lightning,  ionospheric RF propagation studies, HF direction







Recursive direction finding in the presence of sensor array uncertaintiesTitle Text
Clements, J. H. and III, Lo, J. T. H.Author Text
Conference:  ICASSP '93:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, New York, Vol. 4, pages 308-11, 1993.  (ISBN 0 7803 0946 4)  Authors'
Assocation:  Department of Mathematics& Statistics, Maryland University,
Baltimore, Maryland.
Source Text
array signal processing, calibration, maximum
likelihood estimation, radio  direction-finding,
maximum likelihood estimates, DOA estimation,
algorithm, sensor array uncertainties,  a priori,
signal arrival directions, sensor locations, Gaussian
random variables,  covariances, recursive procedure,
self-localization, calibration
Keyword Text
An algorithm which recursively computes the maximum likelihood (ML)
estimates of the  arrival directions of multiple signals in the presence of
sensor array uncertainties is  presented. It is assumed that a priori estimates
of the signal arrival directions and sensor  locations and intrinsic phases are
available and that they are reliably described by  Gaussian random variables
with a given means and covariances. The algorithm combines  the a priori
information together with new data collected by the array and then produces
updated estimates and covariances of both the signal arrival directions and
the unknown  sensor parameters. Therefore, not only does this recursive
procedure generate optimal  estimates of the signal locations, but it also






Fleet management-a pan-European approachTitle Text
Collins, J.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems", London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 3/1-3, 1993.
Source Text
radio direction-finding, vehicle fleet management,
vehicle fleet control, system integration, system
expansion,  AVL, institutional bodies, automatic
vehicle location, legislation, administrative bodies
Keyword Text
Outlines a conceptual approach to the modular development of systems
associated with  the management and control of vehicle fleets.  The potential
mutual benefits of such  interdependent systems are identified.  Methods of
ensuring implementation and adoption  of such systems are proposed for
discussion, these include: enforced adoption through  legislation; subsidized
operation; expansion and integration of existing systems.  The  common
ground between the requirements of institutional and administrative bodies are










8th Meeting on Optical Engineering in Israel: Optical Engineering and
Remote, Sensing,  Tel Aviv, Israel.  SPIE - Int Soc for Opt Engineering,
Bellingham, Washington, International Commission for Optics, European
Optical Society, Optical Society of America, ASIA-PACIFIC Optics
Federation.  SPIE -  Proceedings:  The International Society for Optical
Engineering; Published by Society of Photo-Optical Instrumentation
Engineers, Bellingham, Washington, Vol. 1971, pages 180-186, 1993.  Author
employed:  University of Florence, Florence, Italy.
Source Text
remote sensing, atmospheric turbulence, optics,
atmospheric optics, optical variables  measurement,
wave propagation, light propagation ,atmospheric
turbulence sensing, phase dependent quantities, angle
of arrival  fluctuations
Keyword Text
Angle-of-arrival fluctuations of a wave propagating through the atmosphere, as
well as  lateral fluctuations (wandering) of thin beams are phase-dependent
quantities useful for  sensing atmospheric turbulence, in particular for
measuring structure parameter and inner  and outer scale.  Application to
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Source Text
Remote sensing, Atmospheric turbulence, Optics,
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Keyword Text
Angle-of-arrival fluctuations of a wave propagating through the atmosphere, as
well as lateral fluctuations (wandering) of thin beams are phase-dependent
quantities useful for sensing atmospheric turbulence, in particular for
measuring structure parameter and inner and outer scale. Application to






The use of advanced mapping techniques to improve driver and fleet
control efficiency
Title Text
Cook, P. L.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems", London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 9/1-3, 1993.  Author's Association:  Marconi Systems
Technology, Waterlooville, UK.
Source Text
cartography, radio direction-finding, vehicles, map
facilities, projection problems, Marconi Star-Track,
driver control, raster maps,  mapping techniques, fleet
control, vector maps, UK, Europe, accuracy, seamless
pan,  zoom, traffic information
Keyword Text
Provides example applications using both raster and vector maps of the UK
and mainland  Europe, at scales between 1:1 million and 1:2500.  Projection
problems and accuracy  implications are discussed, which lead to a horses-
for-courses approach.  Map facilities  such as seamless pan and zoom, and
the automatic overlay of traffic information are  described, and reference is
made to state-of-the-art systems such as Marconi's  Star-Track.  These
employ exception reporting techniques to reduce mapping and event
communication costs, and also use maps as a point of entry to a driver,






Interstellar scattering and the pulsar studies with space VLBITitle Text
Cordes, James M.Author Text
Propagation Effects in Space VLBI, pages 45-56 (See N94-11060 01-32),
1993. Author employed:  Cornell University, International Astronomy and
Ionosphere Center, Department of Astronomy, Ithaca, New York.
Source Text
electron density (concentration), electron scattering,
extragalactic radio sources,  interstellar matter,
pulsar magnetospheres, radio astronomy, very long base
interferometry, Kolmogorov theory, line of sight,
plasma turbulence, pulsars
Keyword Text
Observable interstellar scattering phenomena (angular broadening, temporal
broadening,  diffractive scintillations, angle of arrival variations, and time of
arrival variations) are  used to show that: (1) the wave number spectrum of
electron density fluctuations is  Kolmogorov in form over at least five orders of
magnitude in wave number; there may  be an implied inner scale of
approximately few x 10(exp 7) cm.  All observables yield  an implied
scattering measure (SM, the line of sight integral of the spectral coefficient
C(sup 2)(sub n) that varies by at least 5 orders of magnitude between lines of
sight; and  (3) the Galactic distribution of scattering material, as inferred from
analysis of SM,  displays both large scale systematic structure and localized
enhancements.  A fit of an  axisymmetric model shows two components with
scale heights of 0.05 and 0.5 kpc and  galactrocentric radial scales
approximately greater than 20 kpc and 7 kpc.  The small  scale height
component is stronger than the other by a factor approximately 2000.  From
the model fit, predictions for angular broadening as a function of galactic
coordinates are given for extragalactic sources at the four frequencies of
interest to RADIOASTRON.  Several projects are suggested for
RADIOASTRON that will enhance our understanding  of the galactic
turbulence that causes scattering and that aim at resolving pulsar
magnetospheres.  These include: angular broadening of nearby pulsars;
angular  broadening of extra galactic sources for the absolute value of b is
approximately less than  1 deg toward the galactic anticenter; and
interferometry of pulsars using very large  baselines, b is approximately 0.1-1
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Source Text
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Keyword Text
Observable interstellar scattering phenomena (angular broadening, temporal
broadening, diffractive scintillations, angle of arrival variations, and time of
arrival variations) are used to show that: (1) the wave number spectrum of
electron density fluctuations is Kolmogorov in form over at least five orders of
magnitude in wave number; there may be an implied inner scale of
approximately few x 10(exp 7) cm., All observables yield an implied scattering
measure (SM, the line of sight integral of the spectra coefficient C(sup 2)(sub
n) that varies by at least 5 orders of magnitude between lines of sight; and (3)
the Galactic distribution of scattering material, as inferred from analysis of
SM, displays both large scale systematic structure and localized
enhancements., A fit of an axisymmetric model shows two components with
scale heights of 0.05 and 0.5 kpc and galactrocentric radial scales
approximately greater than 20 kpc and 7 kpc., The small scale height
component is stronger than the other by a factor aroximately 2000., From the
model fit, predictions for angular broadening as a function of galactic
coordinates l,b are given for extragalactic sources at the four frequencies of
interest to RADIOASTRON., Several projects are suggested for
RADIOASTRON thatill enhance our understanding of the galactic turbulence
that causes scattering and that aim at resolving pulsar magnetospheres.,
These include: angular broadening of nearby pulsars; angular broadening of
extra galactic sources for the absolute value of bis approximately less than 1
deg toward the galactic anticenter; and interferometry of pulsars using very
large baselines, b is approximately 0.1-1 AU., The first two projects require a






High performance 8-input, 8-output butler matrix beamforming network
for  ultra-broadband applications
Title Text
De Lillo, Rocco A.Author Text
IEEE Proceedings:  Antennas and Propagation International Symposium,
Part 1 (of 2), Ann Arbor, Michigan.  AP-S International Symposium (Digest),
IEEE Antennas and Propagation Society; Published by IEEE Service Center,
Piscataway, New Jersey, (Cat No. 93CH3289-6) Vol.1, pages 474-477, 1993.
Author employed:  AIL Systems Incorporated, Deer Park, New York.
Source Text
Antenna feeders, Electromagnetic wave propagation,
Directive antennas, Broadband antennas, Butler
matrices, Beam forming
Keyword Text
Butler matrices are used in a wide variety of antenna feed applications
including  beamforming networks for linear-arrays and for setting up far-field
phase modes for  circular array instantaneous direction finding. A lightweight,
2-18 GHz, 8 multiplied by  8, multilayered strip line Butler matrix which
exhibited superb performance is presented  in this paper. The Butler matrix's
excellent performance is attributed to its  high-performance hybrids and phase






High performance 8-input, 8-output butler matrix beamforming network
for ultra-broadband applications
Title Text
De Lillo, Rocco A.Author Text
IEEE Proceedings:  Antennas and Propagation International Symposium,
Part 1 (of 2), Ann Arbor, MI.  International Symposium (Digest), IEEE
Antennas and Propagation Society;Published by IEEE Service Center,
Piscataway, NJ, (93CH3289-6), Vol.1, pages 474-477, 1993.  Author's
Association:  AIL Systems Inc, Deer Park, NY.
Source Text
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Keyword Text
Butler matrices are used in a wide variety of antenna feed applications
including beamforming networks for linear-arrays and for setting up far-field
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2-18 GHz, 8 multiplied by 8, multilayered stripline Butler matrix which
exhibited superb performance is presented in this paper. The Butler matrix's
excellent performance is attributed to its high-performance hybrids and phase






A new method for adaptive wideband beamformingTitle Text
DeLap, R. and Hero, A.Author Text
Conference:  ICASSP '93:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, New York, Vol. 4, pages 348-51, 1993.  (ISBN 0 7803 0946 4)  Authors'
Association:  Department of Electrical Engineering, Air Force Institute of
Technology, Wright-Patterson Air Force Base, Ohio.
Source Text
adaptive systems, antenna phased arrays, array signal
processing, radio  direction-finding, variational
techniques, adaptive wideband beamforming, angle of
arrival, wideband adaptive beamsummer,  adaption
criterion, variance, performance, target resolution
Keyword Text
Classical angle of arrival (AOA) estimation methods assume incoming signals
are either  purely narrowband or purely wideband in nature. There are many
physical scenarios  where this may not be the case. The authors call such
scenarios mixed, in that the  incoming signals contain a combination of both
wideband and narrowband components.  They introduce a new method for
performing AOA estimation using a wideband adaptive  beamsummer in the
presence of mixed (narrowband and wideband) signals. The method  uses an
adaption criterion which is a function of both the mean and variance of the
beamsummer output. The method is an extension of a similar narrowband
beamsummer  method (ICASSP1992 vol.4, p.461-4). Simulation results are
presented which compare  the performance of the new criterion with the
standard narrowband and wideband  adaptation criteria. These results show
that the new method can perform as well or better  than the classical






Use of the Weiss-Weinstein bound to compare the direction-finding
performance of  sparse arrays.
Title Text
Delong, D. F.Author Text
Technical Report:  62 pages, 1993.  Author employed:  Massachusetts
Institute of Technology, Lincoln Laboratory, Lexington, Massachusetts.
Source Text
antenna arrays, direction finding, radar signatures,
signal processing, signal to noise  ratios, criteria,
radar receivers, random errors
Keyword Text
Weiss and Weinstein have recently derived a new lower bound on random
parameter  estimation error.  This bound is used to develop a criterion for
comparing two sparse  array configurations.  The arrays are first adjusted in
size so that their direction-finding  (DF) accuracies at high element signal-to-
noise ratio (ESNR) are the same when averaged  over all possible directions
of arrival in the hemisphere.  Then their threshold ESNR's  are calculated
using the Weiss-Weinstein bound.  The array having the lower threshold
ESNR is judged the better array.  As an example of the application of the
bound, three  7-element arrays, a circle, a spiral, and an L-shaped array are
compared.  The bound is  also extended to the case of switched subarrays,
where data are collected from several  subarrays sequentially in time and
processed as a unit.  The purpose is to achieve DF  accuracy approaching
that of the full array while reducing the number of signal  processing channels.
 An example, using five receivers on the 7-element spiral array,  shows that
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Source Text
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Keyword Text
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Quasi-optical Fourier method of spatial structure analysis of
electromagnetic fields
Title Text
Derkatch, V. N., Vertiy, A. A.Author Text
SPIE - Proceedings:  The International Society for Optical  Engineering,
Vol.1874, pages 84-92, 1993.  Authors employed:  Institute of Radiophysics
& Electronics, Academy of Science, Kharkov, Ukraine.
Source Text
electromagnetic fields, Fourier transform optics, light
 interferometers, optical  resonators, spatial
structure analysis, electromagnetic fields, basic
function  systems,  two-dimensional signals, quasi-
optics, orthogonality  properties, Gaussian wave beams,
 multimode two-mirror open  resonator, input partially
transparent reflector,  millimeter-wave  region,
electromagnetic SHF-field amplitude-phase structure
Keyword Text
Wide use of computing engineering and radiolocation and communication
systems has  been promoted development of new methods and means of
receiving and processing  signals based on discrete transformations in
orthogonal function classes.  These methods  have a number of obvious
advantages which are conditioned by compactness of  representation and
large possibilities of the analysis.  A technical realization of the   devices
which use basic function systems to describe two-dimensional  signals in
quasi-optics becomes a simpler one when using orthogonality  properties of
Gaussian  wave beams.  A multimode two-mirror open  resonator (OR) (of
Fabry-Perot type) with  an input partially  transparent reflector is an ideal tool
for orthogonal transformation of   fields in the millimeter-wave region.  The
paper reveals the concept,  gives assessments  to the spectral methods of
recording and analyzing an  electromagnetic SHF-field  amplitude-phase






A direction-finding algorithm for lens-based antenna systemsTitle Text
Diggavi, S. N., Shynk, J.J., Laub, A. J.
<Editor> Singh, A.
Author Text
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Source Text
antenna arrays, antenna theory, array signal
processing, lens antennas, direction-finding algorithm,
lens-based antenna systems, high-resolution DOA
estimation  algorithm, antenna array, electromagnetic
lens, power detectors, crystal video  receivers, pulsed
sources detection, power estimates, accurate DOA
estimates, multiple  narrowband sources, direction-of-
arrival estimation
Keyword Text
In this paper, we describe a high-resolution direction-of-arrival (DOA)
estimation  algorithm for the enhancement of a lens-based antenna system.
In such a system, the  antenna array is followed by an electromagnetic lens
and a bank of power detectors  (crystal video receivers). This system can
handle sources over a large bandwidth and can  detect pulsed sources that
exist for short periods of time. The proposed algorithm  operates directly on
the power estimates provided by a bank of crystal video receivers  (CVRs),
yielding accurate DOA estimates for multiple narrow-band sources. We
present  computer simulations to demonstrate the improved performance






Joint array calibration and direction-finding with virtual-ESPRIT
algorithm
Title Text
Dogan, M. C. and Mendel, J. M.Author Text
Conference:  IEEE Signal Processing Workshop on Higher-Order Statistics,
South Lake Tahoe, CA, June 7-9, 1993.  Published by IEEE, New York, New
York, pages 146-50, 1993.  (ISBN 0 7803 1238 4)  Authors' Association:
Department of Electrical Engineering-Systems, University of Southern
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Source Text
array signal processing, calibration, simulation,
direction finding, DOA estimation, array  calibration,
virtual-ESPRIT  algorithm, partial information, far-
field  sources, doublet, fourth-order cumulants,  array
processing, cumulant-based  algorithm
Keyword Text
The amount of partial information necessary to jointly calibrate an  arbitrary
array and  estimate the directions of far-field sources is  investigated. The
authors prove that the  presence of a doublet and use  of fourth-order
cumulants is sufficient to accomplish this  task. Their  approach is based on
the interpretation of cumulants for array  processing.  The cumulant-based
algorithm is computationally efficient  and more general than  constrained







Antenna handbook.  Vol.III  Antenna applicationsTitle Text
Editor:  Lo, Y. T., Lee, S. W.Author Text
Handbook:  page 902, 1993.  Van Nostrand Reinhold, New York, New York.Source Text
aircraft, amplitude modulation, antenna feeders,
antenna phased  arrays, antennas,  frequency
modulation, geophysical  equipment, medicine, radio
direction-finding,  remote sensing, ships, antenna
applications, millimeter-wave antennas, MM-wave
antennas, optimal   functioning, phased array design,
beam-forming  feeds, aircraft, ships, complex
environments, satellites, remote  sensing, geophysics,
medicine, direction  finding,  AM, television, FM,
broadcasting,
Keyword Text
Antennas are used for many applications, and Volume III provides all  the
information  needed to achieve optimal functioning in those areas.   Millimeter-
wave antennas are  discussed, and practical aspects of phased  array design
and beam-forming feeds are  described also.  The areas of  application
covered include aircraft, ships, other large,  complex  environments, satellites,
remote sensing, geophysics, medicine,  direction  finding, and AM, television,
and FM broadcasting.  A practical  appendix containing  data on constants,
international units, unit  conversions, metric prefixes, the frequency
spectrum, electromagnetic  properties of materials, vector analysis, VSWR
versus  reflection  coefficient and mismatch loss, decibels versus voltage, and






Antenna handbook. Vol.III. Antenna applicationsTitle Text
Editor: Lo, Y.T. and Lee, S.W.Author Text
Handbook:  Vol. III, 902 pages, 1993.  (ISBN 0 442 01594 1)  Authors'
Association:  Van Nostrand Reinhold, New York, NY.
Source Text
aircraft, amplitude modulation, antenna feeders,
antenna phased arrays, antennas, frequency modulation,
geophysical equipment, medicine, radio direction-
finding, remote sensing, shipsantenna applications,
milimetre-wave antennas, MM-wave antennas, optimal
functioning, phased array design, beam-forming feeds,
aircraft, ships, complex environments, satellites,
remote sensing, geophysics, medicine, direction
finding, AM, television, FM, broadcasting
Keyword Text
Antennas are used for many applications, and Volume III provides all the
information needed to achieve optimal functioning in those areas. Millimeter-
wave antennas are discussed, and practical aspects of phased array design
and beam-forming feeds are described also. The areas of application covered
include aircraft, ships, other large, complex environments, satellites, remote
sensing, geophysics, medicine, direction finding, and AM, television, and FM
broadcasting. A practical appendix containing data on constants, international
units, unit conversions, metric prefixes, the frequency spectrum,
electromagnetic properties of materials, vector analysis, VSWR versus
reflection coefficient and mismatch loss, decibels versus voltage, and power






Sectoral phase-mode beams from circular arraysTitle Text
Eiges, R. and Griffiths, H. D.Author Text
Conference:  Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, March 30-April 2, 1993.  Conference Publication, No. 370,
published by IEE, London, UK, Vol. 2, pages 698-705, 1993.  (ISBN 0 85296
572 9)  Authors' Association:  University College, London, UK.
Source Text
antenna phased arrays, antenna radiation patterns,
directive antennas, radio  direction-finding, sectorial
phase mode beams, linear phase slopes, interference
susceptibility, broadband  circular array, directional
properties, directional beams, far-field amplitude
pattern,  omnidirectional phase modes, multi modal
phase-comparison direction-finder
Keyword Text
A simple technique for generating a set of broadband circular array phase-
mode patterns  with directional properties is presented.  The directional
beams covering each angular  sector, share approximately the same far-field
amplitude pattern, but are characterized  by different nearly-linear phase
slopes.  The phase slopes correspond to omnidirectional  phase modes of
integer orders, but directional beams with half-integer phase-mode orders
may also be implemented.  It is shown that these beams, which are referred
to as sectoral  phase modes, may be incorporated in the design of a multi







Service management systems for public transport-the German approachTitle Text
Elkins, P. J.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems", London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 4/1-10, 1993.  Author's Association:  Siemens
Transportation Systems Limited, Poole, UK
Source Text
data communication systems, display instrumentation,
radio direction-finding,  transportation, fleet
management, Germany, service management systems, public
transport, intelligent  bus priority systems, vehicle
equipment, roadside beacon equipment, control center,
data communication system, bus stop displays
Keyword Text
Service management systems for public transport are used in many countries
in Europe  and have a great potential for improving the quality of service and
therefore its  attractiveness to passengers.  The equipment provides public
transport operators with  real-time information on the operational status of the
public transport system, which  allows them to more effectively manage their
fleet, and to take remedial actions if  disruptions occur.  In addition, these
systems can provide real time information to  passengers, both on the vehicle
and at bus stops and form the basis of intelligent bus  priority systems.  The
components of these systems fall into five broad categories: the  vehicle
equipment; roadside beacon equipment; the control center; data







Spatio-temporal approach for real data with multipath propagationTitle Text
Fengzhen Wang, Lo, T., Litva, J., Read, W.
<Editor> Bhargava, V.K.
Author Text
Conference:  Canadian Conference on Electrical and Computer Engineering,
Vancouver, BC, Canada, September 14-17, 1993.  Sponsored by Canadian
Society Electrical & Computer Engineering, IEEE Canada.  Conference
Proceedings published by IEEE, New York, New York, Vol.1, pages 373-6,
1993.  (ISBN 0 7803 1443 3)  Authors' Association:  Communications
Research Laboratory, McMaster University, Hamilton, Ontario, Canada.
Source Text
array signal processing, correlation methods, parameter
estimation, position  measurement, radio direction-
finding, radiowave propagation, real data, multipath
propagation, radio direction finding, direction finding
trial test-bed,  multipath correlation function,
multipath spectrum, multiple snapshots,  direction-
frequency estimation, performance
Keyword Text
The paper presents a new practical method for radio direction finding and the
processing  results of real data collected by the direction finding trial "test-
bed", which was  developed at DREO and is based on DBF technology. In the
paper, the multipath  correlation function from sensor to sensor and multipath
spectrum are investigated. The  combination of multiple snapshots is used to
carry out direction-frequency estimation,  which can cope with multipath
signals. Real data processing results which illustrate the  performance of the
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Computer Engineering, Vancouver, BC, Canada, September 14-17, 1993.
Sponsored by Canadian Society Electrical and Computer Engineering, IEEE
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Source Text
array signal processing, correlation methods, parameter
estimation, position measurement, radio direction-
finding, radiowave propagation real data, multipath
propagation, radio direction finding, direction finding
trial test-bed, multipath correlation function,
multipath spectrum, multiple snapshots, direction-
frequency estimation, performance
Keyword Text
The paper presents a new practical method for radio direction finding and the
processing results of real data collected by the direction finding trial "test-
bed", which was developed at DREO and is based on DBF technology. In the
paper, the multipath correlation function from sensor to sensor and multipath
spectrum are investigated. The combination of multiple snapshots is used to
carry out direction-frequency estimation, which can cope with multipath
signals. Real data processing results which illustrate the performance of the










Conference:  27th Asilomar Conference on Signals, Systems and Computers,
Pacific Grove, CA, November 1-3, 1993.   Sponsored by Naval Postgraduate
School, San Jose State University, IEEE Signal Processing Society, IEEE,
Computer Society.  Conference Proceedings published by IEEE Computer
Society Press, Los Alamitos, California, Vol. 2, pages 1052-6, 1993. (ISBN 0
8186 4120 7)  Authors' Association:  Department of Electrical Engineering,
Stanford University, California.
Source Text
array signal processing, calibration, interference
suppression, parameter estimation, blind array
calibration, direction finding, signal copy,
uncalibrated arrays, calibration  techniques, signal
direction estimation, waveforms, array parameters,
accuracy, signal  parameters, array elements, cochannel
interference rejection
Keyword Text
We consider the problems of direction finding and signal "COPY" with
uncalibrated  arrays. A number of calibration techniques have been proposed,
which attempt to jointly  estimate the signal directions or waveforms, and a
set of unknown array parameters. We  discuss several issues related to the
accuracy of these techniques, and the number of  signal and array






Performance of direction-finding systems with sensor gain and phase
uncertainties
Title Text
Friedlander, B. and Weiss, A.J.Author Text
Circuits, Systems, and Signal Processing, Vol.12, No.1, pages 3-35, 1993.
Authors' Association:  Department of Electr. & Computer Engineering,
California University, Davis, CA.
Source Text
array signal processing, radio direction-findingsensor
gain uncertainties, DOA estimation, array parameter
estimation, phase uncertainties, performance, direction-
finding systems, directions of arrival, array self-
calibration, Cramer-Rao bound, signal covariance matrix
Keyword Text
The authors study the performance of direction-finding systems which attempt
to estimate unknown array parameters (such as sensor gains and phases) in
addition to the estimation of the directions of arrival (DOA), as a way of
performing array self-calibration. Compact closed form expressions are
developed for the Cramer-Rao bound associated with the joint estimation of
DOAs, gains, phases, and the signal covariance matrix. By evaluating the
Cramer-Rao bound for selected cases the authors gain some insight into the







Performance of direction-finding systems with sensor gain and phase
uncertainties
Title Text
Friedlander, B., Weiss, A. J.Author Text
Circuits, Systems, and Signal Processing, Vol.12, No.1, pages 3-35, 1993.
Authors employed:  Department of Electrical & Computer Engineering,
California University, Davis, California.
Source Text
array signal processing, radio direction-finding,
sensor gain uncertainties, DOA estimation, array
parameter estimation, phase  uncertainties,
performance, direction-finding systems, directions of
arrival, array  self-calibration, Cramer-Rao bound,
signal covariance matrix
Keyword Text
The authors study the performance of direction-finding systems which attempt
to estimate  unknown array parameters (such as sensor gains and phases) in
addition to the estimation  of the directions of arrival (DOA), as a way of
performing array self-calibration.  Compact closed form expressions are
developed for the Cramer-Rao bound associated  with the joint estimation of
DOAs, gains, phases, and the signal covariance matrix. By  evaluating the
Cramer-Rao bound for selected cases the authors gain some insight into  the







Adaptive filtering in underwater tracking with correlated measurement
noise
Title Text
Graham, M. L., O'Brien, F., Gong, K. F., Hammel, S. E.Author Text
Conference:  ICASSP '93:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, New York, Vol. 1, pages 285-8, 1993.  (ISBN 0 7803 0946 4)  Authors'
Association:  US Naval Undersea Warfare Center Division, Newport, Rhode
Island.
Source Text
adaptive filters, hierarchical systems, Monte Carlo
methods, real-time systems,  simulation, state
estimation, tracking, underwater sound, underwater
tracking, correlated measurement noise, hierarchical
adaptive filtering  technique, real-time nonlinear
state estimation problem, relative efficiency,
mathematical model, Monte Carlo simulation
Keyword Text
The authors describe a multistage, hierarchical adaptive filtering technique
derived for  a complex, real-time nonlinear state estimation problem where the
measurement noise is  markedly non-Gaussian. The relative efficiency of the
derived mathematical model was  demonstrated through a Monte Carlo







The application of automatic vehicle location in UK ambulance servicesTitle Text
Gray, T.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems", London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 2/1-9, 1993.  Author's Association:  Forth Systems,
Bicester, UK.
Source Text
data communication systems, emergency services, mobile
radio systems, radio  direction-finding,
telecommunications computing, emergency organizations,
mobile communication system, automatic vehicle
location, UK  ambulance services, AVLS, computer
systems, accident, emergency dispatch, fleet
management functions, mobile navigation, data
transmission system, central office  information
processing system, public safety organizations
Keyword Text
Discusses recent innovations in the use of automatic vehicle location (AVLS)
technology  by UK ambulance services.  AVLS has been successfully
combined with other mobile  communications and computer systems by
several forward-thinking services, and has  been found to significantly
enhance the accident and emergency dispatch and fleet  management
functions. The three basic sub-systems comprising an AVLS are examined,
the mobile navigation element, the data transmission system and the central
office  information processing system.  The different approaches used by
various commercial  suppliers for each are discussed, and consideration is
given to the need for integrations  between the various AVLS components and
other ambulance and control room-based  systems.  Some typical
emergency ambulance dispatch scenarios are examined in the  context of the
role for AVLS, and indications given as to the commercial justifications  for
implementation and associated user benefits resulting.  The future for
adoption of  these and other related systems beyond the ambulance services






An autonomous antenna for aerospace applicationsTitle Text
Gregorwich, W. and Ward, R. B.Author Text
Conference:  1993 IEEE Aerospace Applications, Steamboat, CO, January 31-
February 5, 1993.  Published by IEEE, New York, New York, (Cat No.
92TH0526-4), pages 99-108, 1993.  (ISBN 0 7803 0980 4)  Authors'
Association:  Lockheed Research Laboratory, Palo Alto, California.
Source Text
electromagnetic wave polarization, microcomputer
applications, micro strip antennas,  microwave antenna
arrays, missiles, radio direction-finding, signal
processing, surface  acoustic wave devices, tracking
systems, SAW devices, smart antenna, autonomous
antenna, aerospace applications, shipboard  antenna
array, hemispherical electronic scan, tracking, micro
strip variable power  combiners, autonomous array,
telemetry data, submarine-launched Trident II missile,
three-element micro strip patch antenna panels,
microprocessor, optimum patch  polarization, high-gain
helix radiator
Keyword Text
A compact shipboard antenna array that provides full hemispherical electronic
scan and  tracking is described.  Using surface acoustic wave (SAW) devices
and micro strip  variable power combiners (VPCs), the autonomous array can
track and receive telemetry  data from a submarine-launched Trident II missile
just as well as a large mechanically  scanned dish antenna.  The tracking
antenna consists of three-element micro strip patch  antenna panels located
every 60 degrees around the periphery of the antenna.  There are  two
adjacent patch radiators for both azimuth and elevation angle-of-arrival
direction-finding.  The tracking information from the SAW is fed into a
microprocessor  which selects the optimum patch polarization and chooses
which high-gain helix radiator  to turn on to point to the missile.  The energy is
transferred from one helix to another  by means of VPCs and switches via
microprocessor commands.  When the VPC has  energy equal to that of two







Mitigation of wing flexure for airborne direction-finding applicationsTitle Text
Gustafsson, K., McCarthy, F., Paulraj, A.
<Editor> Singh, A.
Author Text
Conference:  27th Asilomar Conference on Signals, Systems and Computers,
Pacific Grove, CA, November 1-3, 1993.   Sponsored by Naval Postgraduate
School, San Jose State University, IEEE Signal Processing Society, IEEE,
Computer Society.  Conference Proceedings published by IEEE Computer
Society Press, Los Alamitos, California, Vol. 2, pages 1083-90, 1993. (ISBN
0 8186 4120 7)  Authors' Association:  Stanford University, California.
Source Text
antenna arrays, array signal processing, calibration,
electromagnetic wave scattering,  measurement errors,
mobile antennas, wing flexure, airborne direction-
finding applications, calibration errors, array
manifold,  wing movements, direction finding algorithm,
manifold perturbations, experiments,  model aircraft,
anechoic chamber, weighted subspace fitting, DF
accuracy, model  parameters, simulation, belly-mounted
antenna arrays, airborne data collection  platforms,
near-field scattering
Keyword Text
Calibration errors are the dominant error source for direction finding (DF) from
airborne  platforms. Calibration of the array manifold is done with the wings in
an unknown  position. Wing movements during flight perturbs the array
manifold from its calibrated  value, causing errors in the direction finding. We
present a direction finding algorithm  that compensates for variations in wing
flexure. The algorithm relies on a physically  motivated model that captures
the gross behavior of the manifold perturbations. The  model has been
validated using experiments on a model aircraft in an anechoic chamber.  The
structure of the model can be exploited in estimation schemes such as
weighted  subspace fitting (WSF), leading to improved DF accuracy. With the
correct model  parameters, the effect of the manifold perturbation is, in fact,







An efficient non-iterative method for estimating the angles of arrival of
known signals
Title Text
Halder, B., Viberg, M., Kailath, T.
<Editor> Singh, A.
Author Text
Conference:  27th Asilomar Conference on Signals, Systems and Computers,
Pacific Grove, CA, November 1-3, 1993.   Sponsored by Naval Postgraduate
School, San Jose State University, IEEE Signal Processing Society, IEEE,
Computer Society.  Conference Proceedings published by IEEE Computer
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0 8186 4120 7)  Authors' Association:  Informational Systems Laboratory,
Stanford University, CA.
Source Text
array signal processing, computational complexity,
interference (signal), maximum  likelihood estimation,
parameter estimation, non-iterative method, angles of
arrival estimation, high resolution estimators, signal
waveforms, mobile communications, incoming signals
structure, estimation accuracy,  computational
complexity, two-step procedure, known waveforms, gain,
phase, noise  fields, interfering signals, AOA
estimates, maximum likelihood estimation
Keyword Text
The vast majority of existing high resolution angle of arrival (AOA) estimators
are  designed for the case of completely unknown signal waveforms. However,
in many  applications, such as mobile communications, the receiver has
access to the structure of  the incoming signals. By exploiting this extra
information, a considerable improvement  in estimation accuracy and/or
computational complexity can be achieved. Herein, we  propose a simple two-
step procedure for the case of perfectly known waveforms (up to  gain and
phase). Despite its low complexity, the method can operate in the presence
of  arbitrary noise fields including interfering signals. Furthermore, if the
signals of interest  are uncorrelated, the proposed technique yields






Maximum likelihood DOA and unknown colored noise estimation with
asymptotic  Cramer-Rao bounds
Title Text
Hao Ye, DeGroat, R. D.
<Editor> Singh, A.
Author Text
Conference:  27th Asilomar Conference on Signals, Systems and Computers,
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School, San Jose State University, IEEE Signal Processing Society, IEEE,
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Source Text
array signal processing, maximum likelihood estimation,
random noise, stochastic  processes, time series,
maximum likelihood DOA estimation, unknown colored
noise estimation, asymptotic  Cramer-Rao bounds, ML
estimation, multiple sources, spatial AR process,
autoregressive process, direction finding, direction-of-
arrival angles, DOA angles,  signal covariance, noise
power, nonlinear optimization problem, asymptotic
analysis,  Newton type algorithm
Keyword Text
This paper is devoted to the maximum likelihood (ML) estimation of multiple
sources in  the presence of unknown noise. With the noise modeled as a
spatial autoregressive (AR)  process, a direct and systematic way is
developed to find the true ML estimates of all  parameters associated with the
direction finding problem, including the  direction-of-arrival (DOA) angles Theta
, the AR coefficients alpha , the signal  covariance Phi /sub s/ and the noise
power sigma /sup 2/. We show that the estimates  of the linear part of the
parameter set, Phi /sub s/ and sigma /sup 2/, can be separated  from the
nonlinear part, Theta and alpha . This results in a significant reduction in the
dimensionality of the nonlinear optimization problem. Asymptotic analysis is
performed  on the estimates of Theta and alpha and compact formulas are
obtained for the  Cramer-Rao Bounds(CRB's). Finally, a Newton type
algorithm is designed to solve the  nonlinear optimization problem, and
simulations show that the asymptotic CRB agrees  well with the result from
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Source Text
antenna arrays, array signal processing, diversity
reception, electromagnetic wave  polarization,
parameter estimation, source location, polarization
diverse arrays, array processing, source bearings,
polarized sources estimation, multipath components, six
channel co-located polarization  HF array, correlated
signals, uncorrelated signals
Keyword Text
As array processing becomes more mature, interest has grown in the use of
polarization  diverse arrays for both direction finding (DF) and signal copy.
However, little has been  written on the maximum number of source bearings
which can be unambiguously  estimated with a polarization diverse array of N
antennas. This paper gives necessary  conditions for the number of antennas
needed to unambiguously estimate a given number  of polarized sources,
which may also have multipath components, for typical  polarizations. In
addition, the results of testing a six channel co-located polarization HF  array
are presented. The signal environments consisted of both correlated and







GCV-aided linear image regularization for the reconstruction of wave
distribution  function of magneto spheric VLF/ELF waves
Title Text
Hattori, K., Yamaguchi, M., Iwama, N., Hayakawa, M.
<Editor> Chetverikov, D., Kropatsch, W.G.
Author Text
Conference:  5th International Conference on Computer Analysis of Images
and Patterns (CAIP '93), Budapest, Jungary, September 13-15, 1993.
Conference Proceedings published by Springer-Verlag, Berlin, Germany,
pages 788-92, 1993.  (ISBN 3 540 57233 3)  Authors' Association:
Department of Electronics & Information, Toyama Kenritsu University, Japan.
Source Text
image reconstruction, magneto spheric electromagnetic
wave propagation, wave distribution function
reconstruction, GCV-aided linear image regularization,
magneto spheric VLF/ELF waves, ground-based direction
finding method, linear  regularization, Phillips-
Tikhonov type, generalized cross validation
Keyword Text
A new ground-based direction finding method based on the wave distribution
function  (WDF) reconstruction with use of the linear regularization of Phillips-
Tikhonov type is  proposed with emphasis on the optimization by means of
the generalized cross validation  (GCV). The simulations are made. The
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Source Text
image reconstruction, magnetospheric electromagnetic
wave propagation wave distribution function
reconstruction, GCV-aided linear image regularization,
magnetospheric VLF/ELF waves, ground-based direction
finding method, linear regularization, Phillips-
Tikhonov type, generalised cross validation
Keyword Text
A new ground-based direction finding method based on the wave distribution
function (WDF) reconstruction with use of the linear regularization of Phillips-
Tikhonov type is proposed with emphasis on the optimization by means of the
generalised cross validation (GCV). The simulations are made. The results of






Terrestrial and planetary EM noiseTitle Text
Hayakawa, M. and Smith, E. K.Author Text
Conference:  10th International Zurich Symposium on Electromagnetic
Compatibility, Zurich, Switzerland, March 9-11, 1993.  Sponsored by IEEE,
ACM.  Conference Proceedings published by ETH Zentrum, Zurich,
Switzerland, pages 4/81-6, 1993.  Authors' Association:  University of Electro-
Communications, Tokyo, Japan.
Source Text
atmospheric radiation, atmospherics, electromagnetic
interference, ionosphere,  lightning, magnetosphere,
planetary atmospheres, magneto spheric noise,
ionospheric noise, terrestrial EM noise, planetary EM
noise,  direction finding, terrestrial radio noises,
lightning, sferics, VLF/ELF, radio  emissions,
earthquakes, volcanic eruptions, seismogenic emissions,
planets, wave  phenomena
Keyword Text
There are several interesting and important subjects within the scope of our
working  group entitled 'Terrestrial and Planetary EM Noise'.  Among these,
the authors  concentrate on the following subjects and reviews the results on
each subject.  The  subjects are, (1) direction finding of terrestrial radio noises
(including lightning, sferics  and magneto spheric and ionospheric VLF/ELF
radio noises), (2) recent results on  lightning activity, (4) recent results of
magneto spheric and ionospheric EM noise, (5)  radio emissions associated
with earthquakes and volcanic eruptions (i.e. seismogenic  emissions) and (6)
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studying the lower  ionosphere
Title Text
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Source Text
atmospheric techniques, atmospherics, electromagnetic
wave polarization, electron  density, ionosphere,
ionospheric techniques, lightning, signal processing,
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lightnings, lower ionosphere, lightning discharges,
location,  ionospheric height, signal processing,
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finding technique, vertical electric  field, frequency
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wave polarization,  electron density profile,
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Keyword Text
Tweek atmospherics originating in lightning discharges are utilized to deduce
the location  of lightning discharges and the ionospheric height by means of
the application of  sophisticated signal processing to the dispersion effects
around the cutoff frequencies of  the waveguide modes.  Also, the detailed
wave characteristics of tweek atmospherics are  obtained by using a field-
analysis direction finding technique based on the simultaneous  observation of
three field components (two horizontal and one vertical electric field).   The
frequency dependence of the direction of arrival (incident and azimuthal
angles), and  wave polarization is elucidated for the 1st-and 0th-order
waveguide mode components.   Especially, the information of the wave
polarization is suggested to be useful in deducing  the electron density profile
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Author Text
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Source Text
electro-optics, electromagnetic fields, field strength,
light transmission, optical  measuring instruments,
optical paths, polarized light, electromagnetic wave
transmission, light sources, patents, radar corner
reflectors
Keyword Text
An electromagnetic field sensor apparatus which measures the field strength
and phase  of an incident electromagnetic field as well as the angle of arrival
of an incident  electromagnetic field is presented.| The electromagnetic field
sensor apparatus comprises  a Luneberg lens which focuses an incoming
planar electromagnetic wave entering on one  side of the Luneberg lens onto a
point on the opposite side of the lens.  A photonic  sensor is positioned on
the Luneberg lens at the point upon which the electromagnetic  wave is
focused.  A light source is located along an optical path which passes
through  the photonic sensor for transmitting polarized light through the
sensor.  The photonic  sensor modulates the polarized light passing







Array Element Gain and Phase Estimation in the Presence of InterferenceTitle Text
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Source Text
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technology
Keyword Text
Presented is a method to estimate the element gains and phases of a sensor
array when interfering signals, including specular multipath, are present. A
movable calibration source is used. The element gains are derived from the
relative output powers at the array elements. The element phases are
obtained by transforming the array snapshots to make the source direction
appear fixed and then maximizing a function constructed with the transformed
snapshots. Computer simulations produce highly accurate estimates of
element gains and phases when the signal directions are known and the
signal-to noise ratio is reasonably high. When the directions are not known,
the set of element phase estimates contains an additional component which
produces a bias in direction estimates. Array calibration, Element gains,
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Source Text
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Keyword Text
A method is presented allowing one to estimate, in the case of daytime
observations, the angle-of-arrival isoplanatic patch size from the measurement
of the differential image motion of the solar limb. The experimental results
have been obtained using the solar astrolabe of Calern Observatory (CERGA-
France). Performing a modelization as proposed by Fried (1977) leads to an
explanation of these results by an equivalent atmosphere formed with two
impulse turbulent layers corresponding to two different scales for the size of
the isoplanatic patch. Finally, the isoplanatism is quantified for speckle
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Source Text
array signal processing, eigenvalues and
eigenfunctions, matrix algebra, parameter  estimation,
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Keyword Text
The authors characterize the eigenvalues and eigenvectors of covariance
matrices that  arise in direction finding scenarios with multiple parameters
such as azimuth, elevation  and, in some applications, also range (multi-D
scenarios). They build upon work by H.  Lee (1992) for closely-spaced signals
with a single directional parameter (1-D). In  multi-D, the limiting (small signal
spacing) eigenvalues and eigenvectors can be  ascertained from a sequence
of constant low-rank matrices N/sub k/ expressed in terms  of the generic
arrival vector, its spatial derivatives, the source configuration, and the  source
covariances. The limiting eigenvalues are proportional to delta omega /sup
2(k-1)/, where delta omega is the maximum spacing between sources and k
epsilon (1-  m). It is shown that for a given number of sources m decreases as
parameter dimension  increases, hence covariance matrix conditioning is
improved in multi-D relative to 1-D  settings. The results are applicable to







Modeling the error and error variance of delay, Doppler, and direction-of-
arrival, with  imperfectly modeled ionospheric effects
Title Text
Jay MacMullan, S.Author Text
Conference:  7th International Ionospheric Effects Symposium, Alexandria,
VA, May 4-6, 1993.  Sponsored by Naval Research Laboratory, Office Naval
Research, Phillips Laboratory, US Army CECOM, Space & Terrestrial
Communications Directorate, et al.  Conference Proceedings published by
SRI International, Arlington, Virginia, pages 3A1/3/1-9, 1993.  Authors'
Association: TASC, Linthicum, Maryland.
Source Text
array signal processing, delays, Doppler effect, error
analysis, ionospheric  electromagnetic wave
propagation, radio direction-finding, radiowave
propagation, transmitter antenna, receiver antenna,
electron density gradient, spatial correlation,
direction finding, error variance, delay, direction-of-
arrival, imperfectly modeled  ionospheric effects,
Doppler, observation model, 3D ray-tracing, output
errors,  positions, velocities, ionospheric parameters,
time-variation, standard deviation,  electron density
error, correlation coefficient, ionospheric model,
temporal correlation,  linear function, state space
formulation, computational efficiency
Keyword Text
An algorithm is presented for approximating the error, and the variance of the
error, in  delay, Doppler, and direction-of-arrival (DOA), produced as outputs of
an observation  model that includes 3D ray-tracing and homing. The output
errors result from errors in  the parameters of the observation model, which
are the positions and velocities of the  antennas of the transmitter and
receiver and the ionospheric parameters, that include the  gradient of the
electron density and its time-variation. The variance of the output errors  is
related to the standard deviation of the electron density error at each point in
space and  time and the correlation coefficient for any two points in space
and time. These functions  can be adjusted to represent the accuracy of the
ionospheric model and the spatial and  temporal correlation for the regions
that are traversed by the ray. The gradients of the  standard deviation and
correlation coefficient are also required, as well as the  time-variation of these
gradients. The algorithm includes the linearization of the nonliner  observation
model in order to express the errors in its outputs as a linear function of the
errors in its parameters. This is based on a state space formulation. The
computational  efficiency of this approach is shown to be over 400 times that






Algorithms for a Digital Radio Direction Finding System in the HF Band.
DMT. Digital ESM Systems
Title Text
Johansson, T. B. and Johansson, H. T.Author Text
Huvudavdelning foer Informationsteknologi. 51 pages,1993.  Authors'
Association:  Foersvarets Forskningsanstalt, Linkoeping, Sweden.
Source Text
Radio direction finders, Direction finding, Angle of
arrival, High frequency, Computerized simulation,
Computer programs, Interferometers, Algorithms,
Surveys, Foreign technology, Adcock systems
Keyword Text
The report presents an overview of methods for radio direction finding in the
HF band, including phase difference to amplitude (Adcock) systems,
interferometers and pseudo-Doppler systems. Most of the work is
concentrated on the Adcock technique which is to be included in an
operational system under construction. Estimation algorithms to determine
the angle of arrival for an 8-element Adcock array are described and
improvements for the reduction of approximation errors are suggested.
Furthermore, routines for time averaging the incoming data and calibration are
presented to increase the system performance. Finally, results from






A New Passive SSL Technique for HF RadiolocationTitle Text
Johnson, R. L., Black, Q. R. and Sonsteby, A.Author Text
Southwest Research Institute, San Antonio, Texas, report undated.Source Text
Keyword Text
This paper considers the problem of passive radiolocation for the case of HF
multipath propagation.  A new technique is developed for the estimation of
interpath time delay applying an eigne based super-resolution spectral
estimation method.  The technique samples the wavefield received by two
spatially separated antennas to compute intersensory delay time for each
constituent signal through a normalized eigne Cepstral analysis.  The
intersensory delays and interpath delay are used in concert to estimate the
location  of the transmitter.  The method is applied to experimental data in a
preliminary proof-of-concept analysis.  (Abstract taken from authors'






Computers in the cabTitle Text
Jones, I.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems", London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, 1993.  Author's Association:  Leyland DAF, Thame, UK.
Source Text
radio direction-finding, telecommunications computing,
transportation,transportation, cab, vehicle computer,
intelligent platform, communication links, real  time
vehicle location, automatic documentation
Keyword Text
Discusses the issue of manufacturing a vehicle computer that is flexible and
upgradeable.  By specializing in in-vehicle applications, the result is an
intelligent platform that can  perform a range of transport related tasks
simultaneously, enabling customers to focus  todays solution on their current
needs.  The vehicle computer system provide  communication links, real time






Radio signal direction finding in the urban radio environmentTitle Text
Klukas, Richard W. and Fattouche, MichelAuthor Text
Proceedings:  1993 National Technical Meeting of the Institute of Navigation,
San Francisco, CA.  Published by Institute of Navigation, Alexandria, VA,
pages 151-160, 1993.    Authors' Association:  University of Calgary and
TRLabs.
Source Text
Radio direction finding systems, Navigation,
Algorithms, Vehicles, Automobiles, Motor
transportation, Computer simulation, Signal
processingUrban radio environment, MUSIC (Multiple
Signal Identification and Classification) algorithm
Keyword Text
Radio direction finding utilizing the MUSIC (MUltiple Signal Identification and
Classification) algorithm is investigated for land vehicle location systems in an
urban radio environment. A 'virtual' antenna array is used to overcome
problems inherent to MUSIC when operating in a coherent or highly correlated
signal environment. Based on certain assumptions made regarding the nature
of the multipath radio environment, triangulation is possible by estimating the
angle of arrival of the line of sight component in the received signal. Computer
simulations are used to analyze the ability of certain techniques, which
incorporate MUSIC, to achieve this. Since triangulation may be narrowband in
nature, no new spectrum is required. Instead the current allocated cellular
telephone bands as well as the existing base station hardware could be
exploited resulting in a cost efficient and easily implemented system. A
further reduction in cost may be realized by processing received signal data
while traveling along a nonlinear trajectory. In this way, an unambiguous






Radio signal direction finding in the urban radio environmentTitle Text
Klukas, Richard W., Fattouche, MichelAuthor Text
Proceedings:  1993 National Technical Meeting of the Institute of Navigation,
San Francisco, California; Published by Institute of Navigation, Alexandria,
Virginia, pages 151-160, 1993.  Authors employed:  University of Calgary and
TRLabs.
Source Text
radio direction finding systems, navigation,
algorithms, vehicles, automobiles, motor
transportation, computer simulation, signal processing,
urban radio environment, MUSIC (multiple signal
identification and classification)  algorithm
Keyword Text
Radio direction finding utilizing the MUSIC (Multiple Signal Identification and
Classification) algorithm is investigated for land vehicle location systems in an
urban  radio environment. A 'virtual' antenna array is used to overcome
problems inherent to  MUSIC when operating in a coherent or highly
correlated signal environment. Based on  certain assumptions made regarding
the nature of the multipath radio environment,  triangulation is possible by
estimating the angle of arrival of the line of sight component  in the received
signal. Computer simulations are used to analyze the ability of certain
techniques, which incorporate MUSIC, to achieve this. Since triangulation
may be  narrowband in nature, no new spectrum is required. Instead the
current allocated cellular  telephone bands as well as the existing base
station hardware could be exploited resulting  in a cost efficient and easily
implemented system. A further reduction in cost may be  realized by
processing received signal data while traveling along a nonlinear trajectory.  In
this way, an unambiguous angular spectrum is obtained with only one






Improved coherent source decorrelation by autocorrelation matrix
smoothing
Title Text
Kozick, R. J. and Kassam, S. A.
<Editor> Singh, A.
Author Text
Conference:  27th Asilomar Conference on Signals, Systems and Computers,
Pacific Grove, CA, November 1-3, 1993.   Sponsored by Naval Postgraduate
School, San Jose State University, IEEE Signal Processing Society, IEEE,
Computer Society.  Conference Proceedings published by IEEE Computer
Society Press, Los Alamitos, California, Vol. 2, pages 1641-5, 1993. (ISBN 0
8186 4120 7)  Authors' Association:  Department of Electrical Engineering,
Bucknell University, Lewisburg, Pennsylvania.
Source Text
array signal processing, correlation methods, matrix
algebra, parameter estimation, coherent source
decorrelation, autocorrelation matrix smoothing,
adaptive beamforming,  angle of arrival estimation
algorithms, coherent signal decorrelation, computer
simulations, performance
Keyword Text
Many adaptive beamforming and angle of arrival estimation algorithms perform
poorly  when the signals arriving at the array are mutually correlated or
coherent. We describe  an improved technique for coherent signal
decorrelation that is based on the idea of  autocorrelation matrix smoothing
(AMS). We begin with a brief review of the definition  and properties of AMS,
including a unified interpretation of several previously-proposed  decorrelation
methods as special cases of AMS. Then we use the AMS approach to
formulate an improved decorrelation technique, and conclude with computer






EUTELSAT in eastern EuropeTitle Text
Kreuels, T.Author Text
Conference:  IEE Colloquium on "Satellite Services for Eastern Europe",
London, UK, June 15, 1993.  Digest No. 1993/149, published by IEE, London,
UK, pages 2/1-5, 1993.  Author's Association:  EUTELSAT, Paris, France.
Source Text
mobile radio systems, radio direction-finding,
satellite relay systems, telecommunication  services,
television broadcasting, pan-European service, TV
service, alphanumerical messaging service, eastern
Europe,  EUTELSAT, telecommunications satellite
operator, satellite services market, SMS  business
services, EUTELTRACS services, positioning service
Keyword Text
EUTELSAT as Europe's foremost telecommunications satellite operator has
already been  very active for some time in the eastern European region and
has taken up the  commercial challenge to meet the newly emerging
requirements of central and eastern  Europe.  In less than three years, central
and eastern European countries have become  a promised land for the
development of a satellite services market.  In eastern Europe  SMS business
services, TV and EUTELTRACS services are marketed through  EUTELSAT's
signatories.  EUTELTRACS service is a pan-European alphanumerical






A novel approach for detecting the number of emitters in a clusterTitle Text
Lee, H. and Li, F.Author Text
Conference:  ICASSP '93:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, New York, Vol. 1, pages 261-4, 1993.  (ISBN 0 7803 0946 4)  Authors'
Assocation:  Atlantic Aerospace Electronics Corporation, Waltham,
Massachusetts.
Source Text
array signal processing, eigenvalues and
eigenfunctions, radio direction-finding, signal
detection, vectors, minimum description length,
eigenvector detection technique, number of emitters,
Akaike information criteria, direction finding array,
detection performance, algorithm,  cluster of closely
spaced sources, detection threshold SNR
Keyword Text
Minimum description length (MDL) and Akaike information criteria (AIC) are
two  well-known techniques for estimating (or detecting) the number of
sources observed by  a direction finding array. The authors argue that nether
MDL nor AIC optimizes  detection performance. They do so by presenting an
example algorithm applicable to a  cluster of closely spaced sources that can
usefully detect the number of emitters at a  lower signal-to-noise ratio (SNR)
than either MDL or AIC, or beamspace versions of  MDL or AIC. The approach
is not derived from information theoretic considerations as  are MDL and AIC.
A theoretical expression is presented for detection threshold SNR,  which






Finding the sources of momentary HF signals, from a single siteTitle Text
Lyle Rocke, A. F.Author Text
Conference:  7th International Ionospheric Effects Symposium, Alexandria,
VA., May 4-6, 1993.  Conference Proceedings published by SRI International,
Arlington, Virginia, pages 3A1/2/1-13, 1993.  Sponsored by Naval Research
Laboratory, Office Naval Research, Phillips Laboratory, US Army CECOM,
Space &, Terrestrial Communications Directorate, et al, 1993.  Author's
Association:  Lyle Rocke & Associates, Incorporated, Olney, Maryland
Source Text
antenna arrays, dipole antennas, ionospheric
electromagnetic wave propagation,  ionospheric
techniques, radar systems, radio direction-finding,
radiowave propagation,  receiving antennas
,polarimeters array, HF, ionosphere, receiving dipoles,
subarray, low VHF range,  vertical aperture, vertical
height, sea, short-signal sources, OATH radar returns,
electronic couplers, broadcast band, antenna elements,
element spacing, single-hop  ranges, p
Keyword Text
It is shown that a single array of polarimeters, with sufficient vertical height
and with its  image in the sea, can provide, accurately and instantaneously,
the positions of  short-signal sources, or of OATH radar returns. In one form,
each polarimeter is a  sub-array of small receiving dipoles, with electronic
couplers. They operate from the  broadcast band to 30 MHZ. Another model,
with even smaller dipoles and less height,  is planned for the ionosphere-
supported 'low VHF' range. In another form, much larger  antenna elements
could transmit (with enough power for OATH radar), as well as receive.  In this
form, the antenna elements operate in 2.5:1 frequency bands, so that three
towers  would be needed to cover the three bands 4 to 10, 10 to 25 and, to
cover high SON  years, 25 to 62.5 MHZ. At their lower frequencies, each
array must meet a large  (vertical) aperture requirement and, at their upper
frequency limits, the element spacing  must eliminate alias responses. The
design favors single-hop ranges of 300 to 4000 km  but, by accepting multiple
hop data. World-wide position-finding is possible. A novel  feature is that






Characteristics of using the method of classifying a set of signals in
direction finding of  broad-band sources
Title Text
Mal'tsev, E. A.Author Text
Radioelektronika, Vol. 36, No. 9, pages 67-70.  Translation:
Radioelectronics and Communication Systems, Vol. 36, No. 9, pages 51-3,
1993.  Author employed:  Odessa Polytechnical Institute, Izvestiya Vysshikh
Uchebnykh Zavedenii,  Russia.
Source Text
array signal processing, radio direction-finding,
signal detection, direction finding, broad-band
sources, broad-band signals, signal subspace, acting
sources, resolving power, MCSS, constructive direction-
finding procedure
Keyword Text
In this paper we examine the problem of determining the directions of
approach of  broadband signals for a small time of recording the data. It is
shown that when the  dimension of signal subspace exceeds the number of
acting sources the resolving power  of the MCSS becomes substantially







Characteristics of using the method of classifying a set of signals in
direction finding of broad-band sources
Title Text
Mal'tsev, E.A.Author Text
Journal:  Izvestiya Vysshikh Uchebnykh Zavedenii, Radioelektronika, Vol.36,
No.9, pages 67-70, Ukraine, 1993.  Translation:  Radioelectronics and
Communication Systems, Vol.36, No.9, pages 51-3, 1993. (ISSN 0735-2727)
Author's Association:  Odessa Polytech. Inst., Russia.
Source Text
array signal processing, radio direction-finding,
signal detectiondirection finding, broad-band sources,
broad-band signals, signal subspace, acting sources,
resolving power, MCSS, constructive direction-finding
procedure
Keyword Text
In this paper we examine the problem of determining the directions of
approach of broadband signals for a small time of recording the data. It is
shown that when the dimension of signal subspace exceeds the number of
acting sources the resolving power of the MCSS becomes substantially







Wideband cyclic MUSICTitle Text
Mauck, K. D.Author Text
Conference:  ICASSP '93:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, New York, Vol. 4, pages 288-91, 1993.  (ISBN 0 7803 0946 4)  Authors'
Assocation:  MITRE Corporation, Bedford, Massachusetts
Source Text
array signal processing, parameter estimation, radio
direction-finding, direction of arrival, wideband
cyclic MUSIC.
Keyword Text
High-resolution direction of arrival (DOA) estimates of cyclostationary signals
in an  environment with many more interferers than sensors is made possible
using techniques  like cyclic multiple signal classification (MUSIC) and
variants. However, these  techniques are only valid for narrowband signals.
While signal-selective time difference  of arrival (TDOA) estimation techniques
for wideband cyclostationary signals have been  proposed, these techniques
cannot resolve closely spaced signals. The author presents a  new high
resolution, signal-selective DOA estimation algorithm called wideband cyclic
MUSIC that is effective against multiple wideband cyclostationary signals in
interference.  This algorithm is compared with other DOA estimation







Comments on 'VHF radar measurements of in-beam incidence angles
and associated  vertical-beam radial velocity corrections'
Title Text
May, Peter T.Author Text
Journal of Atmospheric and Oceanic Technology, Vol. 10, No. 3, pages 432-
434 June 1993; Authors' Reply, pages 435, 436, 1993.   (ISBN 0739-0572)
Author employed:  Bureau of Meteorology, Research Center, Melbourne,
Australia
Source Text
Doppler effect, Doppler radar, radar beams, radar
measurement, radar scattering, wind  measurement, radar
antennas, radial velocity, very high frequencies
Keyword Text
Larsen and Roettger (1991) analyzed the apparent tilt angles of scattering
layer in the  troposphere using interferometric techniques applied to a
mesosphere - stratosphere  -troposphere radar using the spaced antenna
technique.  The angle-of-arrival  measurements presented in the paper are
difficult to unambiguously interpret in terms of  tilted layers.  The implications
of this for both the measurement of the tilt and also for  the 'leakage' of the
horizontal wind into the vertical beam are considered.  In a reply,  Larsen and
Roettger discuss how the biases involved in measuring in-beam incidence






Interferometric GPS attitude: A stochastic error model, DREO reportTitle Text
Mcmillan, J. C.Author Text
Report:  DREO-1168, 80 pages, 1993.  Author employed:  Defense Research
Establishment, Ottawa, Ontario.
Source Text
attitude (inclination), direction finding, error
analysis, global positioning system, interferometry,
stochastic processes, low cost, mathematical models,
navigation,  positioning, receivers
Keyword Text
During the August 1992 sea trial off the west coast of Vancouver Island,
onboard the  CFAV Endeavour, data was collected from a relatively new type
of GPS (Global  Positioning System) receiver which measures attitude
(heading, pitch and roll) as well  as the usual GPS measurements of position
and velocity.  GPS attitude has the potential  to provide rapid and precise
attitude for a relatively low cost.  Attitude is conventionally  determined using
inertial equipment, which for precise work is very expensive, large and
requires a long settling time after turn-on.  The receiver being evaluated on
this sea trial  was an Ashtech Three-Dimensional Direction Finding System
(3DF).  This report  provides some general background on GPS attitude
technology, presents the attitude  errors observed during this sea trial and






Interferometric GPS attitude: A stochastic error model (U).  <NOTE>
Report no. 1168
Title Text
McMillan, J. C.Author Text
Report:  86 pages; 1993.  Author employed:  Defense Research
Establishment, Ottawa, Ontario.
Source Text
Radar, foreign technology, global positioning system,
receivers, direction finding, attitude  (inclination),
NTISTFCAN
Keyword Text
A sea trial was conducted in August 1992 to evaluate the performance of a
new type of  global positioning system (GPS) receiver designed to measure
attitude (heading, pitch,  roll) as well as the usual measurements of position
and velocity.  This report gives an  initial characterization of the dynamic
attitude performance of an Ashtech  three-dimensional direction finding
system (3DF) in the marine environment and provides  some general






Satellite altitude determination with GPSTitle Text
Melvin, Peter and Hope, Alan S.Author Text
Conference:  AAS/AIAA Astrodynamics Conference, Part 1 (of 3), Victoria,
BC, Canada.   American Institute of Aeronautics and Astronautics, Advances
in the Astronautical Sciences;Published by Univelt Incorporated, San Diego,
California, Vol. 85, Part 1, pages 59-8, 1993. (ISSN 0065-3438) (ISBN 0-
87703-380-3)   Authors employed:  Naval Research Laboratory, Washington,
DC.
Source Text
satellites, global positioning system, signal
processing, Kalman filtering, computer  simulation,
attitude determination, space vehicle signals, coherent
carrier
Keyword Text
The subject of this study is the determination of spacecraft attitude through
processing  of measurements of phase differences between antennas
receiving GPS space vehicle  signals. This information is used to determine
attitude in low Earth orbit by processing  the signals either by direction finding
the transmitter or by phase differences of the  coherent carrier. A Kalman filter
simulation is used to determine performance of attitude  determination on a






Satellite altitude determination with GPSTitle Text
Melvin, Peter and Hope, Alan S.Author Text
Conference Proceedings:  AAS/AIAA Astrodynamics Conference, Part 1 (of
3), Victoria, BC, Canada.  Astronautical Sciences, Vol. 85, Part 1, pages 59-
78,1993; Published by Univelt Inc, San Diego, CA.  (ISSN 0065-3438)  (ISBN
0 87703-380-3)  Authors' Association:  Naval Research Lab, Washington, DC
Source Text
Satellites, Global positioning system, Signal
processing, Kalman filtering, Computer simulation,
Attitude determination, Space vehicle signals, Coherent
carrier
Keyword Text
The subject of this study is the determination of spacecraft attitude through
processing of measurements of phase differences between antennas receiving
GPS space vehicle signals. This information is used to determine attitude in
low Earth orbit by processing the signals either by direction finding the
transmitter or by phase differences of the coherent carrier. A kalman filter
simulation is used to determine performance of attitude determination on a






Direction finding of disturbing electromagnetic field sourcesTitle Text
Mewes, H., Luiken ter Haseborg, J., Wolf, F.Author Text
Conference:  10th International Zurich Symposium on Electromagnet
Compatibility, Zurich, Switzerland.  Sponsored by IEEE, ACM.  Conference
Proceedings published by ETH Zentrum, Zurich, Switzerland, pages 21D6/99-
104, 1993.  Authors' Association:  Technology University, Hamburg-Harburg,
Germany
Source Text
array signal processing, electromagnetic compatibility,
electromagnetic fields,  electromagnetic interference,
radio direction-finding, spectral analysis, HF band,
simulation results, high resolution spectral
estimation, disturbing  electromagnetic field sources,
EMC, radio direction finding algorithms, beamforming
techniques, experimental system, computer controlled
multichannel receiver, VHF band
Keyword Text
The localization of disturbing electromagnetic field sources is of great
significance in  EMC.  There exist many radio direction finding algorithms, but
most of them fail, if  more than one radiation source is present.  High
resolution spectral estimation  techniques, which allows one to surpass this
limitation, are described and compared with  conventional beamforming
techniques.  Various algorithms are implemented to an  experimental system
for direction finding with a computer controlled multichannel  receiver for the






Multichannel direction finding systemTitle Text
Mewes, Hinrich; Haseborg, Jan Luikenter;  Wolf, FranzAuthor Text
IEEE Proceedings: 1993 International Symposium Digest of Antennas and
Propagation, Ann Arbor, Michigan.   AP-S International Symposium Digest,
Published by IEEE Service Center, Piscataway, New Jersey,(Cat No.
93CH3289-6), Vol. 2, pages 682-685, 1993.  Authors' Association:  Technical
University Hamburg-Harburg, Hamburg, Germany.
Source Text
radio direction finding systems, algorithms, antenna
arrays, computer simulation, software package MUSIC,
multichannel systems
Keyword Text
An experimental multichannel direction finding system is presented
Measurement with  two various array types show, that the high resolution
MUSIC algorithm may be used  to estimate the direction of arrival of more
than one source.  The performance of the  algorithm decreases compared







Evaluation of site effects on a high frequency direction finding single
site location  system.
Title Text
Milatos, Gerasimos D.Author Text
Master's Thesis:  128 pages, 1993.  Author employed:  Naval Postgraduate
School, Monterey, California.
Source Text
direction finding, electronic warfare, emitters, high
frequencies, ionospheric  propagation, position
indicators, spectrum analysis, transmitters, azimuth,
electromagnetism, elevation angle, interferometers,
targets
Keyword Text
An important resource for Signal Intelligence activity in High Frequency
Direction  Finding (HFDF) is the use of Single Site Location (SSL) systems.
Present research and  development is aimed at developing tactical, mobile,
easy to deploy SSL systems for  locating hostile HF transmitters.  These
systems can detect, determine azimuth and  elevation angles of incoming
signals, and using ionospheric height information can  calculate emitter
location.  The success or failure of SSL systems is dependent on many
different factors, some of which are associated with site effects.  System
operation over  different ground parameters can affect the accuracy of locating
emitters.  In this thesis,  the performance of an 'X' shaped interferometer HF
SSL system is examined using the  Numerical Electromagnetics Code







Evaluation of site effects on a high frequency direction finding single
site location system
Title Text
MILATOS, GERASIMOS D.Author Text
Report:  Astia Document (AD-A267465), 128 pages, 1993.  Supplement:
M.S. Thesis.  Author's Association:  Naval Postgraduate School, Monterey,
CA.
Source Text
DIRECTION FINDING, ELECTRONIC WARFARE, EMITTERS, HIGH
FREQUENCIES, IONOSPHERIC PROPAGATION, POSITION
INDICATORS, SPECTRUM ANALYSIS, TRANSMITTERS
Keyword Text
An important resource for Signal Intelligence activity in High Frequency
Direction Finding (HFDF) is the use of Single Site Location (SSL) systems.,
Present research and development is aimed at developing tactical, mobile,
easy to deploy SSL systems for lcating hostile HF transmitters., These
systems can detect, determine azimuth and elevation angles of incoming
signals, and using ionospheric height information can calculate emitter
location., The success or failure of SSL systems is dependent on many
difrent factors, some of which are associated with site effects., System
operation over different ground parameters can affect the accuracy of locating
emitters., In this thesis, the performance of an 'X' shaped interferometer HF
SSL system is examined usinghe Numerical Electromagnetics Code (NEC).,







Array shape calibration using sources in known directionsTitle Text
Ming Zhang, Zhao-Da ZhuAuthor Text
Conference:  NAECON 93, National Aerospace and Electronics Conference,
Dayton, Ohio, May 24-28, 1993.  Conference Proceedings published by IEEE,
New York, New York, Vol.1, pages 70-3, 1993.  (ISBN 0 7803 1295 3)
Authors' Association:  Department of Electronics Engineering, Nanjing
Aeronautical Institute, China.
Source Text
array signal processing, calibration, digital
simulation, eigenvalues and eigenfunctions,  parameter
estimation, array shape calibration, sensor position
uncertainty, array processing, calibration,  direction-
finding, sensor position uncertainties, eigenvalue
decomposition, sample  covariance matrix, nondisjoint
sources, linear arrays, computer simulations,
minimization
Keyword Text
Sensor position uncertainty can severely degrade the performance of array
processing.  A new calibration method is presented for direction-finding with
sensor position  uncertainties, which is based on eigenvalue decomposition of
the sample covariance  matrix and three or more non-disjoint sources in
known directions. The method can be  applied to arbitrary arrays, including
linear arrays, requires less computations and suits  for low SNR cases.







Source separation based on coupled single DOA estimation processorsTitle Text
Najar, M., Lagunas, M. A., Perez-Neira, A. I.Author Text
Conference:  ICASSP '93:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, New York, Vol. 4, pages 336-9, 1993.  (ISBN 0 7803 0946 4)  Authors'
Assocation:  TSC Department, ETSI. de Telecommunication, Barcelona,
Spain.
Source Text
adaptive filters, array signal processing,
optimization, coupled single DOA estimation processors,
separation of sources, array of sensors,  adaptive
algorithm, direction of arrival, source beamforming,
narrowband array  processing, Kolmogorov's theorem,
inhibition, optimization
Keyword Text
The separation of sources from an array of sensors is addressed. Based on
Kolmogorov's  theorem, an adaptive algorithm is proposed to separate
simultaneously all the unknown  impinging sources on an aperture of sensors.
This method solves the problem of  simultaneous direction of arrival (angle of
arrival) estimation and source beamforming  in narrowband array processing.
Kolmogorov's theorem is implemented by a network  composed of two






Localization of particle sources with detector arraysTitle Text
Nehorai, A. and Paldi, E.
<Editor> Singh, A.
Author Text
Conference:  27th Asilomar Conference on Signals, Systems and Computers,
Pacific Grove, CA, November 1-3, 1993.   Sponsored by Naval Postgraduate
School, San Jose State University, IEEE Signal Processing Society, IEEE,
Computer Society.  Conference Proceedings published by IEEE Computer
Society Press, Los Alamitos, California, Vol. 2, pages 981-5, 1993. (ISBN 0
8186 4120 7)  Authors' Association:  Department of Electrical Engineering,
Yale University, New Haven, Connecticut.
Source Text
array signal processing, parameter estimation, particle
detectors, physics computing,  position sensitive
particle detectors, particle sources, detector arrays,
projection-based arrays, convex surfaces, cubical
surfaces, spherical surfaces, mean-square angular
error, direction finding, radiation  sources, weak
light sources, environment, nuclear nonproliferation
treaties
Keyword Text
Develops methods for localizing particle sources using detector arrays.
Projection-based  arrays are used and general convex, cubical, and spherical
surfaces are investigated.  Lower bounds are computed on the mean-square
angular error (MSAE) for these arrays.  The authors propose an algorithm for
direction finding with the cubical array and analyze  its MSAE. Potential
applications of the proposed methods include finding radiation  sources,
localizing weak light sources, studying the environment, and verifying






Development and analysis of ARMA parameter estimation schemes in




Final Report:  10 pages, 1993.  Author employed:  Yale University,
Department of Electrical Engineering, New Haven, Connecticut,
Source Text
adaptive filters, algorithms, estimating, multipath
transmission, nonlinear filters,  parameter
identification, signal detectors, signal processing,
system identification, target  recognition , direction
finding, electromagnetic spectra, factorization, range
finding,  sound detecting and ranging, statistical
analysis, statistical tests
Keyword Text
This research includes the development and analysis of signal processing
estimation  algorithms.  The main areas of application are sensor array
processing for source  localization, adaptive signal processing, system
identification, and estimation.  In the  sensor array processing area, we
developed algorithms for source localization with  decentralized array
processing, sensor localization, passive range and bearing estimation,  and
source localization in multipath and short data applications.  We introduced
statistical  tools that were used to provide compact expressions of the
asymptotic variances of source  localization algorithms and to obtain, for the
first time, concrete analytical performance  comparisons.  Performance
bounds of the Cramer-Rao type were found and used to  analyze statistical
efficiency.  We introduced the use of electromagnetic and acoustic  vector
sensors for passive source localization and for active target localization and
identification.  We derived performance bounds and investigated the potential
advantages  of methods using vector sensors.  Simple algorithms for
estimating source direction with  a vector sensor were proposed along with
their statistical performance analysis.  In the  adaptive signal processing and
system identification area we developed algorithms for  root factorization and
nonlinear filtering.  We analyzed the tracking properties of our  previously






Experiences gained in implementing an economical, universal motorist
information  system
Title Text
Nelson, J. Richard, Spitzer, Frank, Stewart, ScottAuthor Text
Conference:  Vehicle Navigation and Informations Systems, Conference,
Ottawa, Ontario, Canada.  IEEE-IEE Conference Proceedings published by
IEEE Service Center, Piscataway, New Jersey, (IEEE Cat No. 93CH3285-4)
pages 67-71, 1993.
Authors employed:  IBI Group, Toronto, Ontario, Canada.
Source Text
Information services, Management information systems,
Communication channels  (information theory), Traffic
control, Real time systems, Radio direction finding
systems, Highway systems, Advanced traveler information
system, Advanced traveler management system,
Distribution channels, Motorist information system,
Travel time information
Keyword Text
This paper describes the background and experience gained in designing,
developing and  implementing an economical Advanced Traveler Information
System (ATIS) for the  Toronto area. The system was installed in the spring of
1991 and has since been extended  and enhanced to form a universal
motorist information system for the Toronto area  providing information on
about 1,000 kilometers of provincial highways. It is soon to be  expanded to
also provide this information on a further 700 kilometers of provincial roads
and subsequently also on Metropolitan Toronto's expressways and arterial
roads. The  system, as currently implemented, is infrastructure free and
operates in conjunction with  an Advanced Traveler Management System
(ATMS), COMPASS, which is operated by  the Ministry of Transportation of
Ontario. The combination of information from the  instrumented roadways and
from numerous agencies and staff operating on  non-instrumented roads
provides information to the motoring public through a variety of  distribution
channels. The service makes effective use of third party distributors, who
receive traffic and road information, principally via fax, and retransmit it to their
 customers. The resulting system may be described as a 'poor man's traffic
management  system' as it is easily and inexpensively implemented and
operated. It also offers the  ability to integrate with a very large range of output
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Title Text
Nelson, J. Richard, Spitzer, Frank, Stewart, ScottAuthor Text
Conference Proceedings:  IEEE-IEE Vehicle Navigation and Informations
Systems Conference, Ottawa, Ontario, Canada; Published by IEEE Service
Center, Piscataway, NJ, (IEEE Cat No. 93CH3285-4), pages 67-71, 1993.
(ISBN 0-7803-1236-8)  Authors' Association:   IBI Group, Toronto, Ontario,
Canada.
Source Text
Information services, Management information systems,
Communication channels (information theory), Traffic
control, Real time systems, Radio direction finding
systems, Highway systemsAdvanced traveller information
system, Advanced traveller management system,
Distribution channels, Motorist information system,
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Keyword Text
This paper describes the background and experience gained in designing,
developing and implementing an economical Advanced Traveller Information
System (ATIS) for the Toronto area. The system was installed in the spring of
1991 and has since been extended and enhanced to form a universal motorist
information system for the Toronto area providing information on about 1,000
kilometres of provincial highways. It is soon to be expanded to also provide
this information on a further 700 kilometres of provincial roads and
subsequently also on Metropolitan Toronto's expressways and arterial roads.
The system, as currently implemented, is infrastructure free and operates in
conjunction with an Advanced Traveller Management System (ATMS),
COMPASS, which is operated by the Ministry of Transportation of Ontario.
The combination of information from the instrumented roadways and from
numerous agencies and staff operating on non-instrumented roads provides
information to the motoring public through a variety of distribution channels.
The service makes effective use of third party distributors, who receive traffic
and road information, principally via fax, and retransmit it to their customers.
The resulting system may be described as a 'poor man's traffic management
system' as it is easily and inexpensively implemented and operated. It also
offers the ability to integrate with a very large range of output technologies






Proceedings of 7th International Ionospheric Effects SymposiumTitle Text
no authorAuthor Text
Conference Proceedings published by SRI International, Arlington, Virginia,
1993.   Sponsored by Naval Research Laboratory, Office Naval Research,
Phillips Laboratory, US Army CECOM, Space &, Terrestrial Communication
Directorate, et al.
Source Text
electron density, ionospheric electromagnetic wave
propagation, ionospheric techniques,  meteor burst
communications, radar applications, radar clutter,
radar systems,  radiowave propagation, ionospheric
modification, HF OTH radar, ionospheric tomography,
direction finding,  meteor burst communications,
transionospheric radio propagation, radar clutter, HF
modeling, ionospheric sounding, high latitude
phenomena, HF propagation, longwave  systems, noise
congestion, probing techniques, ionospheric heating
Keyword Text
The following topics were dealt with: HF OTH radar; ionospheric tomography;
direction  finding; meteor burst communications; transionospheric radio
propagation; radar clutter;  HF modeling; ionospheric sounding; high latitude
phenomena; HF propagation;  longwave systems; noise congestion; probing






Eighth International Conference on Antennas and PropagationTitle Text
no authorAuthor Text
Conference Publication, No. 370, published by IEE, London, UK, 1993.
(ISBN 0 85296 572 9)
Source Text
antenna accessories, antennas, radio links, radiowave
propagation, HF noise, flat plate antennas, antenna
horns, radiowave propagation, satellite antennas,
transmission line structure modal analysis, fading,
scintillation, micro cellular radio,  indoor mobile
radio, printed antennas, fade counter measures,
electromagnetic theory,  personal communication
antennas, frequency selective surfaces, remote sensing,
patch  antennas, antenna measurements, HF systems, HF
direction finding, antenna reflectors,  ionospheric
tomography, array antennas, antenna feeds, melting band
effects,  polarimetry, adaptive antennas, radomes,
system planning
Keyword Text
The following topics were dealt with: radiowave propagation; satellite
antennas;  transmission line structure modal analysis; fading and scintillation;
micro cellular radio;  indoor mobile radio; flat plate printed antennas; fade
counter measures; electromagnetic  theory; personal communication
antennas; frequency selective surfaces; remote sensing;  patch antennas;
antenna measurements; HF systems/noise; HF direction finding; antenna
reflectors; ionospheric tomography; array antennas; antenna feeds and horns;







IEE Colloquium on 'Vehicle Location and Fleet Management Systems'Title Text
no authorAuthor Text
Conference Proceedings, Digest No. 112, published by IEE, London, UK,
page 84, 1989.
Source Text
cartography, mobile radio systems, radio direction-
finding, radio navigation,  radiotelephony, satellite
relay systems, telecommunications computing,
transportation,  vehicles, satellite systems,
telecommunication computing, automatic vehicle
location, AVL, UK  ambulance services, public transport
service, cab, EUTELTRACS, position monitoring,
cellular telephone, TIRIS vehicle tracking system,
passive radio transponders, mapping  techniques, fleet
management systems
Keyword Text
The following topics were dealt with: automatic vehicle location (AVL)
technologies;  AVL for UK ambulance services; fleet management; public
transport service management  systems; computers in the cab;
EUTELTRACS; vehicle location and position monitoring  using satellite and
cellular telephone; TIRIS vehicle tracking system using passive radio







Adaptive-adaptive subarray narrowband beamformingTitle Text
Nuttall, J. A. and Willett, P.Author Text
Conference:  ICASSP '93:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, New York, Vol. 1, pages 305-8, 1993.  (ISBN 0 7803 0946 4)  Authors'
Assocation:  US Naval Undersea Warfare Center, New London, Connecticut.
Source Text
adaptive filters, array signal processing, subarray,
two-stage adaptive narrowband beamformer, computational
cost, near full  adaptive resolution, false alarms
Keyword Text
A two-stage adaptive narrowband beamformer is introduced. Adaptive
beamformers give  high-resolution angle-of-arrival estimates, but at
considerable computational cost. To  reduce the computational cost, N.
Owsley and D. Abraham (1989) have introduced a  two-stage beamformer-
conventional first-stage, adaptive second-stage-which gives near  full adaptive
resolution. This beamformer, however, can produce false alarms in the
presence of dominant interferers. The authors present an adaptive-adaptive
beamformer,  which does not produce false alarms, while maintaining near full
adaptive resolution and  low computational cost. A comparison of
computational cost for the adaptive-adaptive  and conventional-adaptive






TIRIS: a vehicle tracking system using passive radio transpondersTitle Text
Ollivier, M. M.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems", London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 8/1-8, 1993.  Author's Association:  Texas Instruments
Limited, Bedford, UK.
Source Text
radio direction-finding, radio systems, transponders,
vehicles, site management, fleet management, TIRIS,
passive radio frequency ID systems,  vehicle tracking
system, passive radio transponders, radio lagging
applications,  microwave frequencies, parking access
control, fuel management, tire management,  public
service vehicles, emergency vehicles, container
freight, automatic guided vehicles
Keyword Text
The author concentrates on radio lagging applications related to vehicles, and
illustrates  these with reference to a number of customer projects.  Radio
identification systems are  being developed to use microwave frequencies.
Passive radio frequency ID systems are  used for parking access control,
site/fleet management, fuel management, tire  management, public service







Accurate determination of frequency and angle of arrival from under
sampled signals
Title Text
Pasala, Krishna M and Penno, Robert P.Author Text
Conference:  1993 International Symposium: Digest of Antennas and
Propagation, Ann Arbor, Michigan.  AP-S International Symposium (Digest),
IEEE Antennas and Propagation Society; IEEE Proceedings published by
IEEE Service Center, Piscataway, New Jersey, (IEEE Cat No. 93CH3289-
6),Vol. 2, pages 686-689, 1993.  Authors employed:  University of Dayton,
Dayton, Ohio.
Source Text
signal detection, sampling, Fourier transforms, signal
processing, antenna arrays, angle of arrival, under
sampling
Keyword Text
Considered here is the problem of determination of the frequency and angle of
arrival  of an unknown signal that is under sampled when incident upon a
linear array.  A simple  technique to deal with the ambiguities arising from
under sampling is coupled with classic  Monopulse techniques to provide
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Title Text
Pasala, Krishna M, Penno, Robert P.Author Text
IEEE Proceedings:  1993 International Symposium Digest of Antennas and
Propagation, Ann Arbor, MI.  International Symposium (Digest), IEEE
Antennas and Propagation Society; Published by IEEE Service Center,
Piscataway, NJ, (IEEE Cat No. 93CH3289-6), Vol. 2, pages 686-689, 1993.
Authors' Association:  University of Dayton, Dayton, Ohio.
Source Text
Signal detection, Sampling, Fourier transforms, Signal
processing, Antenna arraysAngle of arrival,
Undersampling
Keyword Text
Considered here is the problem of determination of the frequency and angle of
arrival of an unknown signal that is undersampled when incident upon a linear
array. A simple technique to deal with the ambiguities arising from
undersampling is coupled with classic monopulse techniques to provide






Further results on wideband sensor array processing using a laboratory
array test bed
Title Text
Pierre, J. W.Author Text
Conference:  36th Midwest Symposium on Circuits and Systems, Detroit, MI,
August 16-18, 1993.  Sponsored by Wayne State University, IEEE Circuits &
Systems Society.  Conference Proceedings published by IEEE, New York,
New York, Vol.1, pages 496-9, 1993.  (ISBN 0 7803 1760 2)  Author's
Association:  Department of Electrical Engineering, Wyoming University,
Laramie, Wyoming.
Source Text
array signal processing, calibration, signal detection,
wideband sensor array processing, laboratory array test
bed, direction-finding problem,  calibration filters,
spatial resampling method, coherent signal subspace
methods,  MUSIC, root-MUSIC, WMUSIC, TLS-ESPRIT, source
detection algorithms, MDL,  AIC, eigenvector based
detection algorithm, focusing algorithms
Keyword Text
This paper presents further experimental results for the wideband direction-
finding  problem using actual array data collected by a sensor array test bed.
Experimental results  such as these are needed to validate the theoretical
performance of recent wideband array  processing algorithms. To calibrate the
array, the non-ideal response of the actual sensor  is compensated for by
using calibration filters to match the response of each to a  reference sensor.
Experimental results are given for a number of wideband algorithms  which
attempt to focus the information to a single frequency. The focusing
algorithms  investigated include the spatial resampling method and the
coherent signal subspace  methods (CSM). Experimental direction-finding
results are presented for the algorithms  MUSIC, root-MUSIC, WMUSIC, and
TLS-ESPRIT. The source detection algorithms  MDL, AIC, and an eigenvector







Pierre, J. W., Pappu, R., Kubichek, R. F.Author Text
IEEE Proceedings:  1993 Pacific Rim Conference on Communications,
Computers and Signal Processing, Victoria, BC, Canada; Published by IEEE
Service Center, Piscataway, New Jersey, pages 378-381, 1993.  Authors
employed:  University of Wyoming, Laramie, Wyoming.
Source Text
signal receivers, sensors, algorithms, error analysis,
signal processing, vectors, arrays,  mathematical
models, perturbation techniques, quadrature receiver,
sensor array processing, gain error, sensor location
perturbation,  high resolution direction finding
algorithm, MUSIC, ROOT-MUSIC, ESPRIT,  passband signal
Keyword Text
In sensor array processing applications, quadrature receivers are frequently
used to  demodulate the passband signal received by the sensor.  The
problem addressed in this  paper is the effect of gain errors in the in-phase
and quadrature branches of the receivers.   The problem is important because
of the degradation in the performance of high  resolution direction-finding
algorithms, such as MUSIC, Root-MUSIC, and ESPRIT.   While other
sources of error such as gain, phase, and sensor location perturbations, have
been investigated the consequences of quadrature receiver gain perturbations
has not been  studied.  The contribution of this work is the analytical analysis
of how quadrature  receiver gain errors perturb the direction vectors, and a
method of calibrating to  compensate the array for this error is developed.






Effects of quadrature receiver gain error on direction-finding algorithmsTitle Text
Pierre, J.W., Pappu, R., Kubichek, R.F.Author Text
IEEE Proceedings:  1993 Pacific Rim Conference on Communications,
Computers and Signal Processing, Victoria, BC, Canada. Published by IEEE
Service Center, Piscataway, NJ, pages 378-381, 1993.  Authors' Association:
 University of Wyoming, Laramie, WY.
Source Text
Signal receivers, Sensors, Algorithms, Error analysis,
Signal processing, Vectors, Arrays, Mathematical
models, Perturbation techniques, Quadrature receiver,
Sensor array processing, Gain error, Sensor location
perturbation, High resolution direction finding
algorithm, MUSIC, Root-MUSIC, ESPRIT, Passband signal
Keyword Text
In sensor array processing applications, quadrature receivers are frequently
used to demodulate the passband signal received by the sensor. The problem
addressed in this paper is the effect of gain errors in the in-phase and
quadrature branches of the receivers. The problem is important because of the
degradation in the performance of high resolution direction-finding algorithms,
such as MUSIC, Root-MUSIC, and ESPRIT. While other sources of error
such as gain, phase, and sensor location perturbations, have been
investigated the consequences of quadrature receiver gain perturbations has
not been studied. The contribution of this work is the analytical analysis of
how quadrature receiver gain errors perturb the direction vectors, and a
method of calibrating to compensate the array for this error is developed.






Indoor and outdoor propagation measurements at 5 and 60 GHz for
radio  LAN  application
Title Text
Plattner, A., Prediger, N., Herzig, W.Author Text
Conference:  1993 IEEE MTT-S International Microwave Symposium, Atlanta,
GA, June 14-18, 1993.  Published by IEEE, New York, New York, (Cat No.
93CH3277-1), Vol. 2, pages 853-6, 1993.  (ISBN 0 7803 1209 0)  Authors'
Association:  Deutsche Aerospace Ulm, Germany.
Source Text
delays, digital radio systems, diversity reception,
local area  networks, microwave  links, radiowave
propagation, telecommunication  channels, tropospheric
electromagnetic wave propagation, indoor propagation,
SHF, EHF, outdoor propagation measurements, radio LAN
application, radio channels, local area network, swept
frequency, delay  spread, angle  of arrival
measurements, space diversity, CDFDM, directional
antennas, elongated  radio cells, 5 GHz, 60 GHz
Keyword Text
A variety of measurements were taken at 5 and 60 GHz to give a better
understanding  of radio channels intended to be used for radio LAN  (local
area network) application.  The measurements included swept  frequency,
delay spread, and angle of arrival  measurements (at 60 GHz)  as well as
investigations of space diversity. The measured  delay spread  requires
equalization or special modulation schemes like CDFDM if high   data rates
are to be transmitted. At 60 GHz the utilization of  directional antennas is an
alternative for discriminating against delay  spread. This measure may be






A feasible directions type algorithm for optimal control problems with
hard state and  control constraints
Title Text
Pytlak, R. and Vinter, R. B.Author Text
Conference:  32nd IEEE Conference on Decision and Control, San Antonio,
Texas, December 15-17, 1993.   Sponsored by IEEE Control System
Society.  Conference Proceedings published by IEEE, New York, New York,
Vol.4, pages 3335-40, 1993. (ISBN 0 7803 1298 8)   Authors' Association:
Center for Processing Systems Engineering, Imperial College of Science,
Technology & Medicine., London, UK
Source Text
optimal control, feasible directions type algorithm,
optimal control, hard state constraints, hard control
constraints, terminal equality constraints, terminal
inequality constraints, computational  burden,
direction finding subproblems, epsilon -active control
constraints, global  convergence
Keyword Text
In this paper we describe an algorithm which solves optimal control problems
with  terminal equality and inequality constraints and with hard constraints on
states and  controls. The inequality constraints are treated via a feasible
direction approach. It  assures that if we start from a control which is feasible
with respect to these constraints  they remain satisfied during a run of the
algorithm. Terminal equality constraints are  tackled by an exact penalty
function. In order to achieve better performance a second  order correction
step is applied to the equality constraints. A projection is used to treat
efficiently simple control constraints. Usually this leads to a fast recognition
of active  control constraints at a solution. Moreover this significantly reduces
the computational  burden of solving direction finding subproblems because
only epsilon -active control  constraints are used in these subproblems. The
algorithm is globally convergent in the  sense that every accumulation point of
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Source Text
optimal controlfeasible directions type algorithm,
optimal control, hard state constraints, hard control
constraints, terminal equality constraints, terminal
inequality constraints, computational burden, direction
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constraints, global convergence
Keyword Text
In this paper we describe an algorithm which solves optimal control problems
with terminal equality and inequality constraints and with hard constraints on
states and controls. The inequality constraints are treated via a feasible
direction approach. It assures that if we start from a control which is feasible
with respect to these constraints they remain satisfied during a run of the
algorithm. Terminal equality constraints are tackled by an exact penalty
function. In order to achieve better performance a second order correction
step is applied to the equality constraints. A projection is used to treat
efficiently simple control constraints. Usually this leads to a fast recognition
of active control constraints at a solution. Moreover this significantly reduces
the computational burden of solving direction finding subproblems because
only epsilon -active control constraints are used in these subproblems. The
algorithm is globally convergent in the sense that every accumulation point of







Business integration of fleet management systemsTitle Text
Queree, C.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems", London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 10/1-3, 1993.  Author's Association:  MVA Systematica,
Woking, UK.
Source Text
mobile radio systems, radio direction-finding,
vehicles, road transport, business integration, fleet
management systems, mobile communications,  transport
market, vehicle tracking
Keyword Text
Transport by road has been rather like shipping in medieval times; the intrepid
 explorer/driver would set off, effectively out of touch and out of control until
land was  reached. Obviously, the quality of management has improved with
the introduction of  mobile communications by some sectors of the transport
market, but goods in carriage  still represent the final missing piece of the
trade cycle jigsaw.  An analysis is made of  the new technologies which
constitute that final piece of the jigsaw, of which vehicle  tracking and fleet
management systems are a vital part.  The author then looks at the  benefits
that these technologies offer, and concludes with an assessment of the major






Closed Form Solution to the Estimates of Directions of Arrival Using
Data from an Array of Sensors
Title Text
Rao, C. R. and Zhou, B.Author Text
Report:  ARO-26792.43-MA-SDI, 14 pages, 1993.  Published in Handbook of
Statistics, Vol. 10, pages 141-753, 1993.  Authors'  Association:
Pennsylvania State University, University Park, Pennsylvania.
Source Text
Direction finding, Signal processing, Beam forming,
Estimates, Optimization, Polynomials, Distributed data
processing, Eigenvectors, Reprints, Maximum likelihood
estimation, DOA(Directions of Arrival), Closed form
solutions, MUSIC(Multiple Signal Classification)
Keyword Text
In this book, the signal subspace approach to the problem of the DOA
estimation is presented in Chapter 5 by Cadzow. In Chapter 16, Paulraj et al.
propose a uniform frame work for the subspace fitting approaches published in
the literature over the past several years. In this chapter, we focus our
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Source Text
direction finding, signal processing, beam forming,
estimates, optimization,  polynomials, distributed data
processing, eigenvectors, reprints, maximum likelihood
estimation, DOA (Directions of Arrival), Closed form
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Keyword Text
In this book, the signal subspace approach to the problem of the DOA
estimation is  presented in Chapter 5 by Cadzow.  In Chapter 16, Paulraj et
al.  propose a uniform  frame work for the subspace fitting approaches
published in the literature over the past  several years.  In this chapter, we







The search and rescue communications channel-past, present and futureTitle Text
Renner, R. C.Author Text
Conference:  1993 IEEE National Telesystems Conference, Atlanta, GA, June
16-17, 1993.  Conference Proceedings published , IEEE, New York, New
York, pages 131-8, 1993. (ISBN 0 7803 1325 9)   Author's Association:  CAL
Corporation, Ottawa, Ontario, Canada.
Source Text
emergency services, radio direction-finding, radio
transmitters, satellite relay systems,
telecommunication channels, search and rescue, radio
beacons, communications channel, two-way link,  COSPAS-
SARSAT satellite system, legislation, emergency locator
transmitters, crash  position indicators, aircraft,
location accuracy, local user terminal, satellite
receiving  station, beacon transmitter, global
communications network, VHF, 121.5 MHZ
Keyword Text
From a macroscopic viewpoint, the underlying concept for search and rescue
(SAR)  involving radio beacons is a communications channel.  The
communications channel  should establish a two-way link by providing
confirmation of the message received.  The  author outlines the different
aspects of the SAR communications channel from its very  beginnings to the
current COSPAS-SARSAT satellite system, and he attempts to predict  its
evolution into the next century. The first SAR communications channel was
instituted  with legislation mandating the installation of 121.5-MHZ emergency
locator transmitters  (ELTs) or crash position indicators (CPIs) on all aircraft.
Improvements in the  communications channel through faster detection of the
ELT and better location accuracy  were made.  The world's first prototype
local user terminal (LUT) was introduced in the  late 1970s.  This is a satellite
receiving station designed explicitly for the SAR  communications channel.
The LUT itself now detects and locates the beacon transmitter.   A global






EUTELTRACS: an innovative system for a changing industryTitle Text
Rodin, C.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems", London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 6/1-11, 1993.
Source Text
data communication systems, mobile radio systems, radio
direction-finding, satellite  relay systems,
telecommunications computing, transportation, satellite
system, data transmission, transport industry,
messaging system,  EUTELTRACS, positioning system,
security, private communications network, mobile
communication systems, automatic position reports,
mobile communication terminal,  QTRACS fleet management
software, European service network
Keyword Text
EUTELTRACS a satellite-based messaging and positioning system, allows
its transport  industry users to maintain two-way contact, even in the most
difficult circumstances,  without sacrificing the security of a private
communications network.  Of the mobile  communication systems currently
available on the market, EUTELTRACS is the only one  that offers a fully
integrated service of messages/data transmission and automatic position
reports.  The EUTELTRACS system comprises: the mobile communication
terminal or  MCT, QTRACS fleet management software installed at a






Sporadic-E observations during LoVHF transionospheric direction finder
measurements
Title Text
Rose, R. B.Author Text
Conference:  7th International Ionospheric Effects Symposium, Alexandria,
VA, May 4-6, 1993.  Sponsored by Naval Research Laboratory, Office Naval
Research, Phillips Laboratory, US Army CECOM, Space & Terrestrial
Communications Directorate, et al.  Conference Proceedings published by
SRI International, Arlington, Virginia, pages 3A1/1/1-7, 1993.  Authors'
Association:  Naval Command, Control & Ocean Surveillance Center, RDT&E
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Source Text
E-region, electromagnetic wave refraction, geophysics
computing, ionospheric  electromagnetic wave
propagation, ionospheric techniques, radiowave
propagation, low VHF frequencies, sporadic-E
observations, horizontal gradients, azimuth
measurements, E-region, transionospheric direction
finder measurements, refractive  bending, Ionospheric
Conductivity and Electron Density program, angle of
arrival,  orbiting satellite, refractive errors,
measurement slant range, vertical gradients,  elevation
measurements, daytime E-region critical frequencies,
29.5 MHZ, 1000 km
Keyword Text
A year long experimental program was conducted to measure refractive
bending or how  much the signal deviates from true line of sight, at low VHF
(LoVHF) frequencies (29.5  MHZ), and to determine whether this deviation or
error could be predicted using  large-scale ionospheric models such as the
Ionospheric Conductivity and Electron Density  program. An experiment to
directly measure the angle of arrival of a 29.5 MHZ signal  from an orbiting
satellite was successfully completed. The satellite was in a circular orbit  at
an altitude of 1000 km. It was shown that refractive errors can be directly
related to  the electron density along the measurement slant range. The
introduction of irregular  patches of electron density occurring during sporadic-
E events produced both horizontal  and vertical gradients introducing large
errors in both azimuth and elevation  measurements. Nineteen test periods in
May, June, July and August 1989 were affected  by mid-latitude sporadic-E
with the daytime E-region critical frequencies (foEs) reaching  13 MHZ in one
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Source Text
Navigation systems, Highway systems, Information
services, Algorithms, Data  compression, Transportation
routes, Costs, Radio direction finding systems,
Autonomous guidance system, Road whiz plus
Keyword Text
A low cost autonomous guidance system which includes services &
directions is available  today for the U.S. interstate system. It retails for under
dollar 60.00 (U.S.) and provides  travelers a wide range of information.
Consumer acceptance of the product has been  outstanding with over 250,000
units sold. A higher level unit that in addition provides  navigation help in the
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Keyword Text
A low cost autonomous guidance system which includes services &
directions is available today for the U.S. interstate system. It retails for under
dollar 60.00 (U.S.) and provides travelers a wide range of information.
Consumer acceptance of the product has been outstanding with over 250,000
units sold. A higher level unit that in addition provides navigation help in the
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Report NASA-CR-193569-NAS 1.26:193569-TR-722792-5, 142 pages, 1993.
(AIAA Technical Library)  Authors employed:  Ohio State University,
Department of Electrical Engineering, Columbus, Ohio.
Source Text
aircraft design, amplitude distribution analysis,
antenna radiation patterns, collision  avoidance,
electromagnetic interference, electromagnetic
scattering, transponders,  aircraft antennas, aircraft
equipment, bearing (direction), elevation, engine
inlets, flight  safety, geometrical theory of
diffraction, waveguides
Keyword Text
The performance of two TCAS systems is studied in the presence of
electromagnetic  scatterers.  TCAS is an aircraft mounted angle of arrival
(AOA) system, which estimates  the bearing of a signal transmitted from a
mode-S transponder on another nearby aircraft  (intruder).  Two systems are
studied: (1) Comparison of Relative Amplitude system  (CRA), and (2) Spiral
Phase Antenna (SPA).  The CRA antenna receives the reply via  four
switched beams.  The bearing is estimated by comparing the amplitudes of
the  received signal.  The SPA is based on the phase interferometer, which
utilizes the  received phase via sum and difference beams.  The AOA is
computed by comparing the  reply with similar values on a calibration table,
which is generated by modeling the  TCAS antenna on the bare fuselage of a
Boeing 727-200.  The antenna patterns for the  TCAS are found via high
frequency methods based on the Uniform Geometric theory of  Diffraction
(UTD).  By minimizing the standard deviation of the bearing error in a
specified angular sector, optimal locations for top and bottom mounted TCAS
antennas  are found on the Boeing 727-200, 737-300 and 747-200 airframes.
It will be shown that  the overall bearing errors of the amplitude system are
consistently smaller than the spiral  phase TCAS.  The effect of two types of
nearby scatterers--antennas, and engine  inlets--is studied.  The AT741 L-
band blade, DMC60-1 VHF Communication antenna  were chosen as being
representative antenna interference examples.  Models are derived  for the
blades via a moment method analysis followed by a least squares procedure
to  synthesize the scattering patterns.  Studies were conducted to estimate
the minimum  separation between the two antennas for acceptable operation.
It will be shown that the  spiral phase TCAS is adversely affected by the
presence of a blade antenna.  The  amplitude system does not suffer from
Abstract Text
this limitation, especially for the forward look  angles which are of most
interest here.  A model to represent the inlet scattering is based  on the
multiple scattering method and UTD.  The engine on top of the B727-200
fuselage  is modeled by a terminated circular waveguide.  Then, the effect of
moving the antenna  forward on the fuselage is studied.  It is again shown that





Performance of traffic-alert collision avoidance (TCAS) antennas in the
presence of scatterers
Title Text
SAMPATH, K. S., ROJAS, R. G., BURNSIDE, W. D.Author Text
Report:  NASA-CR-193569-NAS 1.26:193569-TR-722792-5, 142 pages, 1993.
(AIAA Technical Library)  Authors' Association:  Ohio State University,
Department of Electrical Engineering, Columbus, Ohio.
Source Text
AIRCRAFT DESIGN, AMPLITUDE DISTRIBUTION ANALYSIS,




The performance of two TCAS systems is studied in the presence of
electromagnetic scatterers., TCAS is an aircraft mounted angle of arrival
(AOA) system, which estimates the bearing of a signal transmitted from a
mode-S transponder on another nearby aircrft (intruder)., Two systems are
studied: (1) Comparison of Relative Amplitude system (CRA), and (2) Spiral
Phase Antenna (SPA)., The CRA antenna receives the reply via four switched
beams., The bearing is estimated by comparing the amplitudes of the recei
signal., The SPA is based on the phase interferometer, which utilizes the
received phase via sum and difference beams., The AOA is computed by
comparing the reply with similar values on a calibration table, which is
generated by modeling the TCAS antennan the bare fuselage of a Boeing 727-
200., The antenna patterns for the TCAS are found via high frequency
methods based on the Uniform Geometric theory of Diffraction (UTD)., By
minimizing the standard deviation of the bearing error in a specified angular
ctor, optimal locations for top and bottom mounted TCAS antennas are found
on the Boeing 727-200, 737-300 and 747-200 airframes., It will be shown that
the overall bearing errors of the amplitude system are consistently smaller
than the spiral phase TCAS.The effect of two types of nearby scatterers--
antennas, and engine inlets--is studied., The AT741 L-band blade, DMC60-1
VHF Communication antenna were chosen as being representative antenna
interference examples., Models are derived for the blades via a ment method
analysis followed by a least squares procedure to synthesize the scattering
patterns., Studies were conducted to estimate the minimum separation
between the two antennas for acceptable operation., It will be shown that the
spiral phase TCAS is versely affected by the presence of a blade antenna.,
The amplitude system does not suffer from this limitation, especially for the
forward look angles which are of most interest here., A model to represent the
inlet scattering is based on the multiple sctering method and UTD., The
engine on top of the B727-200 fuselage is modeled by a terminated circular
Abstract Text
waveguide., Then, the effect of moving the antenna forward on the fuselage is






Application of the helicopter antenna radiation prediction code (HARP)
to modeling fixed  wing aircraft
Title Text
Sampath, Krishna S., Rojas, Roberto G.Author Text
IEEE Proceedings:  1993 International Symposium Digest of Antennas and
Propagation Society,  Ann Arbor, Michigan.  AP-S International Symposium
(Digest), IEEE Antennas and Propagation Society; Published by IEEE
Service Center, Piscataway, New Jersey, (IEEE Cat No. 93CH3289-6), Vol. 3,
pages 1376-1379, 1993.  Authors employed:  Ohio State University,
Columbus, Ohio.
Source Text
antennas, helicopters, wings, computer aided design,
computer simulation, computer  graphics, aircraft,
traffic alert collision avoidance system (TCAS),
antenna performance degradation,  aircraft modeling
code (AMC), aircraft electromagnetic radiation patterns
Keyword Text
Modern aircraft are very complicated structures with many types of antennas
for different  purposes.  In this paper, application of HARP for the prediction of
the radiation patterns  of antennas on complex, fixed wing airplanes (Boeing
727, 737, 747 etc.) at high  frequency is explored.  The antennas are part of
an angle of arrival (AOA) system,  commonly known as the Traffic-alert
Collision Avoidance System (TCAS).  The  objectives of the study are 1)
Estimate the most suitable location for the antennas on the  fuselage, based
on the AOA prediction accuracy of the TCAS.  and 2) Study the  performance
degradation due to the presence of another antenna in the vicinity of the
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Title Text
Sampath, Krishna S., Rojas, Roberto G.Author Text
IEEE Proceedings:  1993 International Symposium Digest of Antennas and,
Propagation Society,  Ann Arbor, Michigan.  AP-S International Symposium
(Digest), IEEE Antennas and Propagation Society; Published by IEEE, IEEE
Service Center, Piscataway, New Jersey, (IEEE Cat No. 93CH3289-6),  Vol.
3, pages 1376-1379, 1993.  Authors employed:  Ohio State University,
Columbus, Ohio.
Source Text
antennas, helicopters, wings, computer aided design,
computer simulation, computer  graphics, aircraft,
traffic alert collision avoidance system (TCAS),
antenna performance degradation,  aircraft modeling
code (AMC), aircraft electromagnetic radiation patterns
Keyword Text
Modern aircraft are very complicated structures with many types of antennas
for different  purposes.  In this paper, application of HARP for the prediction of
the radiation patterns  of antennas on complex, fixed wing airplanes (Boeing
727, 737, 747 etc.) at high  frequency is explored.  The antennas are part of
an angle of arrival (AOA) system,  commonly known as the Traffic-alert
Collision Avoidance System (TCAS).  The  objectives of the study are 1)
Estimate the most suitable location for the antennas on the  fuselage, based
on the AOA prediction accuracy of the TCAS.  and 2) Study the  performance
degradation due to the presence of another antenna in the vicinity of the






Application of the helicopter antenna radiation prediction code (HARP)
to modeling fixed wing aircraft
Title Text
Sampath, Krishna S., Rojas, Roberto G.Author Text
IEEE Proceedings:  1993 International Symposium Digest of Antennas and
Propagation Society, Ann Arbor, MI.  International Symposium (Digest), IEEE
Antennas and Propagation Society;Published by IEEE Service Center,
Piscataway, NJ, (IEEE Cat No. 93CH3289-6), Vol. 3, pages 1376-1379, 1993.
 Authors' Association:  Ohio State University, Columbus, Ohio.
Source Text
Antennas, Helicopters, Wings, Computer aided design,
Computer simulation, Computer graphics, AircraftTraffic
alert collision avoidance system (TCAS), Antenna
performance degradation, Aircraft modeling code (AMC),
Aircraft electromagnetic radiation patterns
Keyword Text
Modern aircraft are very complicated structures with many types of antennas
for different purposes. In this paper, application of HARP for the prediction of
the radiation patterns of antennas on complex, fixed wing airplanes (Boeing
727, 737, 747 etc.) at high frequency is explored. The antennas are part of an
angle of arrival (AOA) system, commonly known as the Traffic-alert Collision
Avoidance System (TCAS). The objectives of the study are 1) Estimate the
most suitable location for the antennas on the fuselage, based on the AOA
prediction accuracy of the TCAS. and 2) Study the performance degradation







Neptune high-latitude emission: Dependence of angle on frequency.
<SUPPLEMENT>  Final Report, 4 Jun. 1992 - 9 Jul. 1993
Title Text
Sawyer, ConstanceAuthor Text
Final Report:  NAS 1.26:193280, 11 pages, 1993.   Author employed:  Radio
Physics Incorporated, Boulder, Colorado.
Source Text
magnetic dipoles, magnetic fields, mathematical models,
Neptune (planet), radio  astronomy, radio emission,
direction finding, frequencies, line of sight, magnetic
 poles, polar regions, voyager 2 spacecraft
Keyword Text
Smooth broadband radio emission reached a maximum and then cut off as
Voyager  approached the north magnetic pole of Neptune.  The time of each
event depends on  frequency, yielding information on radio source location,
and emission angle.  In a  preliminary analysis L-shell and magnetic longitude
define radio-source locations in a  dipole field.  The emission angle at each
frequency is identified with the angle between  the magnetic-field direction at
the source and the line of sight to Voyager 2 at the time  of emission
maximum.  At each value of L in the range 6 less than L less than 9, there  is
one source longitude for which emission angle varies smoothly from greater or
equal  to 90 deg at 40 kHz to as low as 20 deg at 462 kHz.  A more complex










Conference:  Sum Computer Simulation Conference, (SCSC '39), Boston,
MA, July 19-21, 1993.  Sponsored by Society Computer Simulation.
Conference Proceedings published by SCS, San Diego, California, pages 629-
34, 1993.  Author's Association:  Simulation Technology Incorporated,
Huntsville, Alabama.
Source Text
aerospace simulation, digital simulation, military
computing, radar clutter, real-time  systems, real-time
bistatic CW clutter angular glint simulation, validated
real-time model, clutter  angular glint, engagement
geometry, closed-loop flights, seeker gimbal, missile
body  Euler angles, receiver antenna gain patterns,
integration-along-isodops approach, clutter  spectra,
dynamically changing clutter signatures, closed-loop
flight simulations, US  Army MICOM Advanced Simulation
Center, clutter angle-of-arrival, real-time
simulations, array positioning software, glint
bandwidths
Keyword Text
A validated real-time model of bistatic CW clutter (A. V. Saylor 1984; 1989) is
used to  compute clutter angular glint. This model uses as input engagement
geometry obtained  from actual closed-loop flights, including seeker gimbal
and missile body Euler angles.  Incorporated into the model also are
illuminator and receiver antenna gain patterns. The  model uses an integration-
along-isodops approach to compute clutter spectra. In real  time, the model
outputs dynamically changing clutter signatures in closed-loop flight
simulations at the US Army MICOM Advanced Simulation Center (ASC). It is
important  that a model of this fidelity be used in computing clutter angle-of-
arrival and its variation  (glint). The study reported, is in response to this
requirement. First the nature of clutter  glint is characterized, then a method
of how best to simulate glint during real-time  simulations is described.
Upgrades of array positioning software as a part of this effort  enable
simulation of glint bandwidths up to 800 Hz. Clutter glint bandwidth is not
constant but varies dynamically with engagement geometry. Thus a model of






Chain home radar - a personal reminiscenceTitle Text
Scannlan, M. J. B.Author Text
GEC Review, Vol. 8, No. 3, pages 171-183, 1993.  Author employed:  GEC-
Marconi Research Center, England.
Source Text
radar systems, history, chain home radar system, anti
jamming, radio direction finding
Keyword Text
This paper was written to celebrate the author's 50 years involvement in the
field of  radar, concentrating mainly on his experience of the Chain Home (CH)
radar system in  operation in 1943.  The paper attempts to give a broader
picture than that provided by  the technical accounts to be found in the
literature and draws heavily on the author's  personal recollections.  After
reviewing the Daventry experiment, in which radio  direction finding (R.D.F.)
was first demonstrated, the author discusses the technical  outline, operation,
calibration, maintenance, anti-jamming, security and training aspects  of CH
radar.  References to more detailed technical descriptions of CH radar are






Chain home radar - a personal reminiscenceTitle Text
Scannlan, M.J.B.Author Text
GEC Review, Vol. 8, No. 3, pages 171-183, 1993.  Author's Association:
GEC-Marconi Research Center, England.
Source Text
Radar systems, History Chain home radar system, Anti
jamming, Radio direction finding
Keyword Text
This paper was written to celebrate the author's 50 years involvement in the
field of radar, concentrating mainly on his experience of the Chain Home (CH)
radar system in operation in 1943. The paper attempts to give a broader
picture than that provided by the technical accounts to be found in the
literature and draws heavily on the author's personal recollections. After
reviewing the ?Daventry experiment', in which radio direction finding (R.D.F.)
was first demonstrated, the author discusses the technical outline, operation,
calibration, maintenance, anti-jamming, security and training aspects of CH
radar. References to more detailed technical descriptions of CH radar are






High-Resolution Direction FindingTitle Text
Schell, S. V. and Cardner, W. A.Author Text
Report:  ARO-26646.4-EL-S, 64 pages, 1993.  Published in Handbook of
Statistics, Vol. 10, No. 19, pages 755-817, 1993.  Authors' Association:
Statistical Signal Processing, Inc., Yountville, CA.
Source Text
Direction finding, Arrays, Arrival, Environments,
Errors, Estimates, Filters, Fittings, H igh resolution,
Reports, Reprints, Cyclostationary signals, Radar
signals
Keyword Text
Sensor arrays can be used to obtain high-resolution estimates of the
directions of arrival of propagating signals. Several recent direction-finding
methods are described in terms of how they use spatial filters (linear
combiners) to enhance the contribution of some signals and/or attenuate
others in the process of estimating the directions of arrival. It is shown that
this physically motivated interpretation can be used to derive some of the
methods, explain their behavior in different signal environments, and lead
smoothly to the more abstract framework of subspace fitting which is
prevalent in the research literature. Included in this discussion are
descriptions of recent advances in unifying apparently diverse methods and
exploiting cyclostationarity properties of signals to obtain better performance.
Statistical bounds on the errors of the estimates are briefly described, and







High-Resolution Direction FindingTitle Text
Schell, S. V., Cardner, W. A.Author Text
Journal Article:  Report ARO-26646.4-EL-S, 64 pages, 1993.   Published in
Handbook of Statistics, Vol. 10, No. 19, pages 755-817, 1993.  Authors
employed:  Statistical Signal Processing, Incorporated, Yountville, California;
Army Research Office, Research Triangle Park, North Carolina.
Source Text
direction finding, arrays, arrival, environments,
errors, estimates, filters, fittings, high  resolution,
reports, reprints, cyclostationary signals, radar
signals, NTISDODXR,
Keyword Text
Sensor arrays can be used to obtain high-resolution estimates of the
directions of arrival  of propagating signals.  Several recent direction-finding
methods are described in terms  of how they use spatial filters (linear
combiners) to enhance the contribution of some  signals and/or attenuate
others in the process of estimating the directions of arrival.  It  is shown that
this physically motivated interpretation can be used to derive some of the
methods, explain their behavior in different signal environments, and lead
smoothly to  the more abstract framework of subspace fitting which is
prevalent in the research  literature.  Included in this discussion are
descriptions of recent advances in unifying  apparently diverse methods and
exploiting cyclostationarity properties of signals to obtain  better performance.
 Statistical bounds on the errors of the estimates are briefly  described, and







Site-error correction for lightning location system using magnetic
direction finders
Title Text
Schulz, W.  and Diendorfer, G.Author Text
Elektrotechnik und Informationstechnik, Vol.110, No. 5, pages 239-48, 1993.Source Text
calibration, detectors, lightning, measurement
errorsPassi-Lopez algorithm, ALDIS system, lightning
location system, magnetic direction finders, lightning
strike location, measurement errors, site errors,
matrix algebra, correction flow diagrams, error
calibrations
Keyword Text
Describes how direction finders can be employed for lightning strike location
and discusses measurement errors. Distinguishes between random and
systematic site errors, which are related to specific direction finders and
describes the Passi and Lopez site error algorithm, employing matrix algebra.
Error variations are plotted against true azimuth and correction flow diagrams
are presented. This leads to results conversion algorithms and to simulation
to quantify minimum errors. The paper continues with a report on site error
corrections for eight locations in the Austrian 'ALDIS' lightning strike detection
system; site error calibrations are presented for each station. An example of







Site-error correction for lightning location system using magnetic
direction finders
Title Text
Schulz, W., Diendorfer, G.Author Text
Elektrotechnik und Informationstechnik, Vol.110, No. 5, pages 239-48, 1993.Source Text
calibration, detectors, lightning, measurement errors,
Passi-Lopez algorithm, ALDIS system, lightning location
system, magnetic direction  finders, lightning strike
location, measurement errors, site errors, matrix
algebra,  correction flow diagrams, error calibrations
Keyword Text
Describes how direction finders can be employed for lightning strike location
and  discusses measurement errors.  Distinguishes between random and
systematic site errors,  which are related to specific direction finders and
describes the Passi and Lopez site  error algorithm, employing matrix
algebra.  Error variations are plotted against true  azimuth and correction flow
diagrams are presented.  This leads to results conversion  algorithms and to
simulation to quantify minimum errors.  The paper continues with a  report on
site error corrections for eight locations in the Austrian 'ALDIS' lightning
strike detection system; site error calibrations are presented for each station.
An example  of the analysis of a single lightning strike is presented. Least-






An overview of AVL technologies and applicationTitle Text
Scorer, T.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems", London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 1/1-11, 1993.
Source Text
radio direction-finding, automatic vehicle location,
AVL, vehicle pos
Keyword Text
Outlines the technologies and techniques available to those who require a
complete  vehicle position reporting and display system.  The individual
location technology and  reporting system chosen will depend on the exact
application, the reporting rate required  and the budget available. The display
system is the element that most people see, it is  very important as it is the
user interface.  Many systems succeed or fail according to the  relevance and
ease of use of the display.  The examples given all illustrate how automatic
vehicle location (AVL) can tell how one's resources are performing.  The






Exploiting cyclostationarity for range and bearing estimationTitle Text
Shamsunder, S.Author Text
Conference:  ICASSP '93:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, New York, Vol. 4, pages 280-3, 1993.  (ISBN 0 7803 0946 4)  Authors'
Assocation:  Department of Electrical Engineering, Virginia University,
Charlottesville, Virginia.
Source Text
array signal processing, distance measurement, radar
interference, radar theory, radio  direction-finding,
random noise, time-varying systems, tracking, transient
response, bearing estimation, range estimation,
cyclostationarity, direction finding algorithms,
narrowband non-Gaussian signals, active radar, target
tracking, time-varying range,  stationary noise,
transients
Keyword Text
Novel bearing and range estimation algorithms are proposed using
cyclostationarity of  the underlying processes. By exploiting the higher-order
temporal properties of  communication signals, direction finding algorithms
are proposed for narrowband  non-Gaussian signals. These algorithms
improve resolution and are tolerant to all  Gaussian, as well as some non-
Gaussian, interferences. In active radar situations, moving  targets reflect
signals whose statistics are periodically time-varying. By casting the target
tracking problem in the cyclic domain, novel algorithms are developed for
estimating the  time-varying range; these methods are tolerant to any






The influence of the evaporation duct on the angle of arrival and
amplitude of the  back scattered signal from targets low above the sea
Title Text
Sittrop, H., Gravesteijn, H., Heemskerk, H. J. M.Author Text
Conference:  Atmospheric Propagation Effects through Natural and Man-Made
Obscurants for Visible to MM-Wave Radiation, Palma de Mallorca, Spain,
May 17-20, 1993.  Published by AGARD, Neuilly sur Seine, France, (AGARD-
CP-542), pages 4/1-13, 1993.  Authors' Association:  Physics & Electronics
Laboratory, TNO, Hague, Netherlands.
Source Text
back scatter, electromagnetic wave scattering, radar
applications, radar cross-sections,  radiowave
propagation, tropospheric electromagnetic wave
propagation, SHF, evaporation duct, angle of arrival,
amplitude, back scattered signal, multipath,
atmospheric refractions, apparent radar cross section,
low altitude target, tri-hedrals,  6 to 19 km, 10 to 26
m, 9.4 GHz
Keyword Text
The impact of multipath and atmospheric refractions on the amplitude, the
apparent radar  cross section, RCS/sub a/, and the angle of arrival, AOA, of
low altitude target radar  back scatter at 9.4 GHz, can be described as typical
for 3 ranges, and 3 duct height  intervals, i.e. respectively 6,10, and 19 km,
and 10m, 10-18 m and 18-26 m. The targets  are tri-hedrals mounted on poles
injected into the sea-bed at the above mentioned ranges.  Sensor height is 23
m above normal low sea-tide and the target heights vary from 4.5 m  to 8 m
depending on the sea-tide. The observed characteristic target/duct height






Wideband focusing using spatial-delay filters for direction-findingTitle Text
Sivanand, S.Author Text
IEEE Proceedings:  Southeastcon '93 Conference,  Charlotte, NC; Published
by IEEE Service Center, Piscataway, New Jersey, 4 pages, 1993.  Author's
Association:  University of North Carolina, Charlotte, North Carolina.
Source Text
radio direction finding systems, least squares
approximations, algorithms, spatial delay-filters,
wideband direction-finding, coherent signal subspace
method, least  squared error, variable delay
implementation
Keyword Text
For wideband direction-finding relating to wideband source location
estimation, the  Coherent Signal-Subspace Method has been found to be
more effective than the  incoherent or frequency binwise processing method,
and achieves lower detection and  resolution thresholds. The method involves
a preprocessing step of focusing signal spaces  at different frequencies to a
common frequency, and a narrowband direction-finding  algorithm following
the preprocessor. For uniform linear arrays focusing corresponds to  spatial
delay implementation.  In this paper, we design Least Squared Error and
Maximally Flat FIR filters for realizing the spatial delay. Simplified
implementations that  reduce computational complexity are also proposed.
The effectiveness of these filters is  confirmed by computer simulation






Wideband focusing using spatial-delay filters for direction-findingTitle Text
Sivanand, S.Author Text
Proceedings of the IEEE Southeastcon '93, Charlotte, NC.  Published by
IEEE Service Center, Piscataway, NJ, 4 pages, 1993.  Author's Association:
University of North Carolina, Charlotte, NC.
Source Text
Radio direction finding systems, Least squares
approximations, AlgorithmsSpatial delay-filters,
Wideband direction-finding, Coherent signal subspace
method, Least squared error, Variable delay
implementation
Keyword Text
For wideband direction-finding relating to wideband source location
estimation, the Coherent Signal-Subspace Method has been found to be more
effective than the incoherent or frequency binwise processing method, and
achieves lower detection and resolution thresholds. The method involves a
preprocessing step of focusing signal spaces at different frequencies to a
common frequency, and a narrowband direction-finding algorithm following the
preprocessor. For uniform linear arrays focusing corresponds to spatial delay
implementation. In this paper, we design Least Squared Error and Maximally
Flat FIR filters for realizing the spatial delay. Simplified implementations that
reduce computational complexity are also proposed. The effectiveness of
these filters is confirmed by computer simulation experiments. No pagination






Vehicle location and position monitoring system using satellite
navigation and cellular  telephone
Title Text
Stewart, J. M.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems", London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 7/1-15, 1993.
Source Text
alarm systems, cellular radio, radio direction-finding,
radio navigation, radiotelephony,  telephone networks,
vehicles, vehicle location system, position monitoring
system, satellite navigation, Global  Positioning
System, GPS, position locator and monitor, cellular
telephone network,  burglar alarm
Keyword Text
Describes a vehicle location and position monitoring system, using two
enabling  technologies that are now reaching maturity: the Global Positioning
System (GPS)  satellite navigation system and the cellular telephone.  The
system is called a position  locator and monitor.  The functional aims of the
position locator and monitor are to  combine the many attributes of both GPS
and the cellular telephone network in a  composite package for a variety of
uses, two principle ones being: a vehicle location and  position monitoring
system and; a form of burglar alarm, to protect high value items  such as






Comparative Accuracies of Technologies for vehicle location and
navigation
Title Text
Sweeney, L. and Loughmiller, G.Author Text
Proceedings:  Pacific Rim Transportation Technology Conference, Seattle,
Washington; Sponsored by  ASCE, Washington State Department of
Transportation, U.S. Federal Highway Administration; Proceedings of the
ASCE International Conference on Applications of Advanced Technologies in
Transportation Engineering; Published by ASCE, New York, New York, pages
191-195, 1993. (ISBN 0 87262 916 3)  Authors' Association:  Etak, Menlo
Park, California.
Source Text
vehicles, navigation systems, computer aided design,
communication systems, highway  systems, satellites,
intelligent vehicle highway systems (IVHS), vehicle
location-navigation, digital map  technologies, global
positioning satellites
Keyword Text
A variety of vehicle location and tracking technologies are under consideration
for such  IVHS applications as Automatic Vehicle Location (AVL), Computer
Aided Dispatch  (CAD), and vehicle navigation and routing.  The technologies
being considered include  dead reckoning, map matching, global positioning
satellites (GPS), radio transponders,  direction finding, Loran, Cellular phone
tracking, electronic benchmarks, etc, or various  combinations of these
techniques.  This paper will describe the most promising vehicle  location and
digital map technologies.  Their relative and absolute accuracies, and their
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navigation
Title Text
Sweeney, L. and Loughmiller, G.Author Text
Conference Proceedings of the ASCE International Conference on
Applications of Advanced Technologies in Transportation Engineering, 1993.
Published by ASCE, New York, NY, pages 191-195, 1993.  (ISBN 0-87262-
916-3)  Authors' Association:  Etak, Menlo Park, CA.
Source Text
Vehicles, Navigation systems, Computer aided design,
Communication systems, Highway systems,
SatellitesIntelligent vehicle highway systems (IVHS),
Vehicle location-navigation, Digital map technologies,
Global positioning satellites
Keyword Text
A variety of vehicle location and tracking technologies are under consideration
for such IVHS applications as Automatic Vehicle Location (AVL), Computer
Aided Dispatch (CAD), and vehicle navigation and routing. The technologies
being considered include dead reckoning, map matching, global positioning
sateliltes (GPS), radiotransponders, direction finding, Loran, Cellular phone
tracking, electronic benchmarks, etc, or various combinations of these
techniques. This paper will describe the most promising vehicle location and
digital map technologies. Their relative and absolute accuracies, and their






Efficient subspace fitting algorithms for diversely polarized arraysTitle Text
Swindlehurst, A. and Viberg, M.Author Text
Conference:  ICASSP '93:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, New York, Vol. 4, pages 324-7, 1993.  (ISBN 0 7803 0946 4)  Authors'
Assocation:  Department of Electrical Computer Engineering, Brigham Young
University, Provo, Utah.
Source Text
array signal processing, radio direction-finding,
direction of arrival estimation, subspace fitting
algorithms, diversely polarized arrays,
multidimensional search, DOA, performance, highly
correlated signals
Keyword Text
The authors present a statistically efficient algorithm for direction of arrival
(DOA)  estimation using diversely polarized arrays. The proposed technique
requires a  multidimensional search over the DOA parameters only, after
which the polarization  parameters can be calculated explicitly. A comparison
with a multiple signal classification  (MUSIC) based approach revealed that
the method may give significantly improved  performance, particularly in






Subspace fitting with diversely polarized antenna arraysTitle Text
Swindlehurst, A. and Viberg, M.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 41, No.12, pages 1687-
94, 1993.  Authors' Association:  Department of Electr. & Computer
Engineering, Brigham Young University, Provo, Utah.
Source Text
antenna arrays, array signal processing,
electromagnetic wave polarisation, parameter
estimation, radio direction-findingnoise subspace
fitting algorithm, diversely polarized antenna arrays,
RF applications, direction-finding performance, two-
step procedure, direction of arrival estimation, DOA
estimation, polarization parameters, linear system of
equations, search dimension, asymptotically minimum
variance estimates, array processing
Keyword Text
Diversely polarized antenna arrays are widely used in RF applications. The
diversity of response provided by diversely polarized antenna arrays can
greatly improve direction-finding performance over arrays sensitive to only one
polarization component. For d emitters, directly implementing a
multidimensional estimation algorithm would require a search for 3d
parameters: d directions of arrival (DOAs), and 2d polarization parameters. A
more efficient solution is presented based on the noise subspace fitting (NSF)
algorithm. It is shown how to decouple the NSF search into a two-step
procedure, where the DOAs are estimated separately. The polarization
parameters are then obtained by solving a linear system of equations. The
advantage of this approach is that the search dimension is reduced by a
factor of three, and no initial polarization estimate is required. The algorithm
can be shown to yield asymptotically minimum variance estimates: provided






On the structure of ducts for mid-latitude whistlers and their ionospheric
transmission as  deduced from the ground-based direction finding
Title Text
Takahashi, O., Ohta, K., Hayakawa, M.Author Text
Pure and Applied Geophysics, Vol.140, No. 3, pages 519-35, 1993.  Authors'
Association:  Department of Electronics Engineering, Chubu University
Kasugai Aichi, Japan.
Source Text
ionospheric electromagnetic wave propagation, magneto
spheric electromagnetic wave  propagation, whistlers,
middle latitude whistler, duct structure, ionosphere,
radiowave propagation,  magnetosphere, mid-latitude
whistlers, transmission, ground-based direction
finding,  Ceduna, Australia, mechanism, sheet-shaped
ducts
Keyword Text
The ground-based direction finding carried out at Ceduna, Australia (L=1.93)
has  yielded the structure for mid-latitude whistlers and their duct ionospheric
transmission  mechanism.  It is found that the ducts tend to take place (or be
formed) at the same  latitudes and that such sheet-shaped ducts includes






On the structure of ducts for mid-latitude whistlers and their ionospheric
transmission as deduced from the ground-based direction finding
Title Text
Takahashi, O., Ohta, K., Hayakawa, M.Author Text
Pure and Applied Geophysics, Vol.140, No. 3, pages 519-35, 1993.  Authors'
Association:  Department of Electronic Engineering, Chubu Univ. Kasugai
Aichi, Japan.
Source Text
ionospheric electromagnetic wave propagation,
magnetospheric electromagnetic wave propagation,
whistlersmiddle latitude whistler, duct structure,
ionosphere, radiowave propagation, magnetosphere, mid-
latitude whistlers, transmission, ground-based
direction finding, Ceduna, Australia, mechanism, sheet-
shaped ducts
Keyword Text
The ground-based direction finding carried out at Ceduna, Australia (L=1.93)
has yielded the structure for mid-latitude whistlers and their duct ionospheric
transmission mechanism. It is found that the ducts tend to take place (or be
formed) at the same latitudes and that such sheet-shaped ducts includes






Multi scale and multi grid information representation, extraction and
fusion. <SUPPLEMENT> Final Report, 1 February 1992 - 31 January 1993
Title Text
Tewfik, AhmedAuthor Text
Final Report:  71 pages, 1993.  Minnesota University, Department of
Electrical Engineering, Minneapolis, Minnesota.
Source Text
image processing, information theory, radar imagery,
signal processing, direction  finding, Doppler effect,
plane waves, transformations (mathematics), waveforms
Keyword Text
The basic goal of this research was to study the role that wavelet theory can
play in  information representation and extraction.  The researchers focused
their attention  primarily on surveillance applications.  As part of their
research, they studied two  problems that arise in surveillance.  The first
problem was that of determining the  directions of arrivals of a set of plane
waves in the presence of a background noise of  unknown correlation
structure.  The second problem involved selecting an optimal set of  N
waveforms, with N fixed, to obtain the best reconstruction of a distributed






The AnyBoard: programming and enhancementsTitle Text
Van den Bout, D. E.
<Editor> Buell, D.A., Pocek, K.L.
Author Text
Conference:  IEEE Workshop on FPGAs for Custom Computing Machines,
Napa, CA, April 5-7, 1993.  Conference Proceedings published by IEEE
Computer Society Press, Los Alamitos, California, pages 68-77, 1993.  (ISBN
0 8186 3890 7)  Author's Association:  Department of Electrical & Computer
Engineering, North Carolina State University, Raleigh, North Carolina.
Source Text
circuit CAD, logic arrays, logic CAD, SOLDER HDL,
design entry, design storage, design mapping, hardware
description  language, design load
Keyword Text
The programming of the AnyBoard is demonstrated by the design of a simple
direction  finder.  The operations needed to enter, simulate, store, map, and
debug a design are  discussed. The length of time needed to accomplish
each of these operations is used to  justify some proposed enhancements to






Direction of arrival measurements of oblique chirp sounder signals at a
high latitude site
Title Text
Warrington, E. M., Hamadyk, P., Jones, T. B.Author Text
Conference:  Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, March 30-April 2, 1993.  Conference Publication, No. 370,
published by IEE, London, UK, Vol.1, pages 492-5, 1993. (ISBN 0 85296 572
9)   Authors' Association:  Leicester University, UK.
Source Text
ionospheric electromagnetic wave propagation, radio
direction-finding, radiowave  propagation, DOA
measurements, AD 1991 08, AD 1992 04, AD 1992 02,
oblique chirp sounder  signals, high latitude site,
performance, high frequency direction finding systems,
HF  propagation, high latitude ionosphere, Alert,
Canadian Arctic, great circle bearings,  fixed
frequency signals, oblique ionograms, BR chirp sounder
transmitters, Ottawa,  Cheltenham
Keyword Text
The performance of high frequency direction finding systems is known to be
related to  the mode content of the incoming signal and to the frequency of
operation.  Furthermore,  HF propagation via the high latitude ionosphere is
often disturbed with, for example, the  signal arriving at the receiver over paths
well displaced from the great circle.   Observations at Alert, located high in
the Canadian Arctic, indicate that large off great  circle bearings on fixed
frequency signals are associated with well defined features on  oblique
ionograms taken over the paths of interest.  In order to investigate further
these  phenomena, a system has been developed which can measure the
bearings of signals  radiated by the worldwide network of BR chirp sounder
transmitters across the full range  of propagating frequencies.  Preliminary
tests of the system were undertaken in Ottawa  during August 1991 and at







The effects of preprocessing on direction of arrival estimationTitle Text
Weiss, A. J. and Friedlander, B.Author Text
Conference:  ICASSP '93:  IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, New York, Vol. 4, pages 544-7, 1993.  (ISBN 0 7803 0946 4)  Authors'
Assocation:  Electrical Engineering Department, Tel-Aviv University, Israel.
Source Text
array signal processing, parameter estimation, radio
direction-finding, variational  techniques, DOA
estimation, direction of arrival, preprocessing,
direction finding algorithms,  minimum variance
estimates, Cramer-Rao bound, Gaussian signals,
deterministic  signals, asymptotic variance, array
manifold errors, estimation accuracy
Keyword Text
Numerous authors have advocated the use of preprocessing (PP) in high-
resolution  direction finding algorithms. The optimal PP matrix is identified, in
the sense that the  accuracy of the direction of arrival estimates are
unaffected by the preprocessing step.  The authors derive the preprocessing
matrices which provide minimum variance estimates  for a number of models
and algorithms. They then study the Cramer-Rao bound (CRB)  for Gaussian
signals, the CRB for deterministic signals, and the asymptotic variance of  the
multiple signal classification (MUSIC) estimator for the preprocessed data.







Direction finding with interpolated modeTitle Text
Weiss, A. J., Friedlander, B., Stoica, P.
<Editor> Singh, A.
Author Text
Conference:  27th Asilomar Conference on Signals, Systems and Computers,
Pacific Grove, CA, November 1-3, 1993.   Sponsored by Naval Postgraduate
School, San Jose State University, IEEE Signal Processing Society, IEEE,
Computer Society.  Conference Proceedings published by IEEE Computer
Society Press, Los Alamitos, California, Vol. 2, pages 1376-80, 1993. (ISBN
0 8186 4120 7)  Authors' Association:  Department of Electrical Engineering,
Tel Aviv University, Israel.
Source Text
array signal processing, interpolation, parameter
estimation, MODE algorithm, direction finding
algorithm, interpolated mode, interpolated array,
array interpolation, calibration data, estimation
procedure, DOA estimation
Keyword Text
We present a generalization of the MODE direction finding algorithm, using
the  interpolated array approach. The proposed algorithm is statistically
efficient for  uncorrelated, correlated and even coherent sources, and requires
only a modest amount  of computations. The use of array interpolation makes
it possible to easily incorporate  calibration data into the estimation
procedure. The performance of the algorithm is  evaluated by computer






Atmospheric transverse coherence length measurement system for laser
communications.  <SUPPLEMENT> Final Report, 1 September 1989 - 31
July 1992
Title Text
Wilkins, Gary D.Author Text
Final Report:  54 pages, 1993.  Author's Association:  Wright Laboratory,
Wright-Patterson Air Force Base, Ohio.
Source Text
atmospheric turbulence, dimensional measurement, laser
applications, length, optical  communication,
refractivity, apertures, charge coupled devices,
diffraction, feasibility  analysis, incident radiation,
spreading
Keyword Text
This paper summarizes the Wright Laboratory In-House Laboratory
Independent  Research (ILIR) conducted to determine the feasibility of using
inherent information,  such as angle-of-arrival fluctuations of incident radiation
and spreading of the focused  spot size, obtained through the measurement
of the diffraction limited aperture of the  atmosphere, to adaptively optimize






A neural structure for direction finding with sensor array uncertaintiesTitle Text
Yang, J.; Wu, Q.; Reilly, J. P.Author Text
Conference:  Proceedings of ICASSP '93, Minneapolis, MN, April 27-30,
1993.  Sponsored by IEEE Signal Processing Society.  Published by IEEE,
New York, New York, 1993.  Authors' Association:  Department of Electrical
Engineering, Brigham Young University, Provo, Utah.
Source Text
array signal processing, calibration, neural nets,
radio direction-finding ,neural structure, direction
finding, sensor array uncertainties, auto-calibration
technique, algorithm, linear array, objective
likelihood gradients
Keyword Text
The authors present an auto-calibration technique to estimate the directions-
of-arrival  (DOAs) of unknown signals in the presence of sensor gain and
phase errors. Compared  with other autocalibration algorithms, this algorithm
is computationally more efficient and  has a unique solution for a linear array
with the imposed constraints. Furthermore, the  complex computation in the
objective likelihood gradients is performed by neural  networks. An analog







Maximum likelihood DOA and unknown colored noise estimation with
asymptotic  Cramer-Rao bounds
Title Text
Ye, Hao and DeGroat, Ronald D.Author Text
Proceedings:  27th Asilomar Conference on Signals, Systems & Computers,
Pacific Grove, California.  IEEE Computer Society Press, Naval Postgraduate
School, San Jose State University.  Conference Record published by IEEE
Computer Society Press, Los Alamitos, California, pages 1391-1395, 1993.
Authors' Association:  University of Texas at Dallas, Richardson, Texas.
Source Text
Spurious signal noise, Mathematical models, Regression
analysis, Parameter estimation,  Optimization,
Nonlinear equations, Algorithms, Signal detection,
Colored noise, Asymptotic Cramer-Rao bounds, Maximum
likelihood estimation,  Direction of arrival
Keyword Text
This paper is devoted to the maximum likelihood (ML) estimation of multiple
sources in  the presence of unknown noise. With the noise modeled as a
spatial autoregressive (AR)  process, a direct and systematic way is
developed to find the true ML estimates of all  parameters associated with the
direction finding problem, including the  direction-of-arrival (DOA) angles Theta
, the AR coefficients alpha , the signal  covariance Phi //s and the noise
power sigma 2. We show that the estimates of the linear  part of the
parameter set, Phi //s and sigma 2, can be separated from the nonlinear part,
 Theta and alpha . This results in a significant reduction in the dimensionality
of the  nonlinear optimization problem. Asymptotic analysis is performed on
the estimates of  Theta and alpha and compact formulas are obtained for the
Cramer-Rao Bounds (CRB's).  Finally, a Newton type algorithm is designed to
solve the nonlinear optimization  problem, and simulations show that the
asymptotic CRB agrees well with the result from  Monte Carlo trials, even for






Maximum likelihood DOA and unknown colored noise estimation with
asymptotic Cramer-Rao bounds
Title Text
Ye, Hao and DeGroat, Ronald D.Author Text
Conference:  27th Asilomar Conference on Signals, Systems & Computers,
Pacific Grove, CA.  Conference Record published by IEEE, Computer Society
Press, Los Alamitos, CA, Vol. 2, pages 1391-1395, 1993.  (ISSN 1058-6393)
(ISBN 0-8186-4120-7)  Authors' Association:  University of Texas, Richardson,
Texas.
Source Text
Spurious signal noise, Mathematical models, Regression
analysis, Parameter estimation, Optimization, Nonlinear
equations, Algorithms, Signal detectionColored noise,
Asymptotic Cramer-Rao bounds, Maximum likelihood
estimation, Direction of arrival
Keyword Text
This paper is devoted to the maximum likelihood (ML) estimation of multiple
sources in the presence of unknown noise. With the noise modeled as a
spatial autoregressive (AR) process, a direct and systematic way is
developed to find the true ML estimates of all parameters associated with the
direction finding problem, including the direction-of-arrival (DOA) angles Theta
, the AR coefficients alpha , the signal covariance Phi //s and the noise power
sigma **2. We show that the estimates of the linear part of the parameter set,
Phi //s and sigma **2, can be separated from the nonlinear part, Theta and
alpha . This results in a significant reduction in the dimensionality of the
nonlinear optimization problem. Asymptotic analysis is performed on the
estimates of Theta and alpha and compact formulas are obtained for the
Cramer-Rao Bounds (CRB's). Finally, a Newton type algorithm is designed to
solve the nonlinear optimization problem, and simulations show that the
asymptotic CRB agrees well with the result from Monte Carlo trials, even for






Spatial range finding and spectral resolution of df/dtTitle Text
Zatman, M. A. and Strangeways, H. J.Author Text
Conference:  IEE Colloquium on 'New Directions in Adaptive Signal
Processing', London, UK, February 16, 1993.  Digest No. 039, pages 12/1-4,
1993.  Published by IEE, London, UK, 1993.  Authors' Association:
Department of Electronics & Electronics Engineering, Leeds University, UK.
Source Text
radio direction-finding, spectral analysis, simulated
data, wavefront curvature, sensors array, angular
spectra, spectral resolution,  source, time-sampled
signal, frequency spectra, high resolution algorithms,
MUSIC,  angle of arrival, spatial range finding,
simulations, experimental data
Keyword Text
Wavefront curvature due to the finite distance between a source and an array
of sensors,  or due to the df/dt of a time-sampled signal, can lead to errors
and loss of resolution in  the respective angular and frequency spectra when
such signals processed with high  resolution algorithms such as MUSIC.  The
paper quantifies the effect of such errors,  and describes how by appropriately
defining the 'array manifold' or 'steering' vectors,  not only may the effects be
eliminated, but the distance of a source from an array of  sensors, or the df/dt
may be solved for in addition to angle of arrival of frequency.  The  results for
spatial range finding are based on simulations, while the results for resolution






Resolution of multimoded HF transmissions using the DOSE
superresolution direction  finding algorithm
Title Text
Zatman, M. A., Strangeways, H. J., Warrington, E. M.Author Text
Conference:  Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, 30 March-2 April 1993.  Conference Publication, No. 370, Vol.
1, pages 415-17, 1993.  Published by IEE, London, UK, 1993.  Authors'
Association:  Leeds University, UK.  (ISBN 0 85296 572 9)
Source Text
array signal processing, ionospheric electromagnetic
wave propagation, radiowave  propagation,
superresolution direction finding algorithm, multimoded
ionospherically propagated  signals, DOSE, direction of
arrival by signal elimination, seven element array,
European broadcast transmissions, multimoded HF
signals, received multi-component  wave-field, separate
modes, 9 to 10 MHZ
Keyword Text
Attempts to use the MUSIC algorithm to resolve multimoded ionospherically
propagated  signals failed due to the lack of robustness of MUSIC.  A new
algorithm DOSE  (direction of arrival by signal elimination) is described, and
its effectiveness evaluated  from measurements made on a seven element
array for a number of European broadcast  transmissions in the range 9-10
MHZ.  This new superresolution method is very much  better at resolving
multimoded HF signals than interferometry and much more robust  than
MUSIC.  In all cases, it was found that DOSE was able to resolve the
received  multi-component wave-field into separate modes which agreed well






Array shape calibration using sources in known directionsTitle Text
Zhang, Ming and Zhao-Da, ZhuAuthor Text
1993 IEEE National Aerospace and Electronics Conference, Part 1 (of 2),
Dayton, Ohio.  IEEE Aerospace and Electronics Systems Society.
Conference Record published by IEEE Service Center, Piscataway, New
Jersey, pages 70-73, 1993.  Authors Association:  Nanjing Aeronautical
Institute, Nanjing, China,
Source Text
sensors, signal processing, radio direction finding
systems, position control, computer  simulation, matrix
algebra, sensor position, array processing, covariance
matrices
Keyword Text
Sensor position uncertainty can severely degrade the performance of array
processing.   A new calibration method is presented for direction-finding with
sensor position  uncertainties, which is based on eigenvalue decomposition of
the sample covariance  matrix and three or more non-disjoint sources in
known directions.  The method can be  applied to arbitrary arrays, including
linear arrays, requires less computations and suits  for low SNR cases.
Computer simulations are presented to illustrate the performance of  the






Array shape calibration using sources in known directionsTitle Text
Zhang, Ming, Zhao-Da, ZhuAuthor Text
Conference:  1993 IEEE National Aerospace and Electronics Conference,
Part 1 (of 2), Dayton, Ohio; Published by IEEE Service Center, Piscataway,
NJ, pages 70-73, 1993.  Authors' Association:  Nanjing Aeronautical Inst,
Nanjing, China.
Source Text
Sensors, Signal processing, Radio direction finding
systems, Position control, Computer simulation, Matrix
algebraSensor position, Array processing, Covariance
matrices
Keyword Text
Sensor position uncertainty can severely degrade the performance of array
processing. A new calibration method is presented for direction-finding with
sensor position uncertainties, which is based on eigenvalue decomposition of
the sample covariance matrix and three or more non-disjoint sources in
known directions. The method can be applied to arbitrary arrays, including
linear arrays, requires less computations and suits for low SNR cases.
Computer simulations are presented to illustrate the performance of the






Assessing the possibility to determine the location and configuration of
a cloud of hazardous industrial atmospheric emissions by a radar
method
Title Text
Zhukov, G.P., Yurchak, B.S.Author Text
Journal:  Meteorologiya i Gidrologiya, No.12, pages 94-100, December 1993.
(ISSN 0130-2906)
Source Text
Industrial emissions, Ecology, Industrial wastes,
Sedimentation, Industrial plants, Radar, Radio
direction finding systems, Electromagnetic wave
reflectionPassive radar reflectors
Keyword Text
The results of passive radar reflector application to studies on cloud physics
and passive impurity diffusion in the lower part of the atmosphere's boundary
layer have allowed to propose the use of carbon-graphite passive radar
reflectors for tracking scheduled and emergency pollutant emissions from
diverse types of enterprises within the framework of a local environmental






Modified music in the presence of Random phase errorsTitle Text
Zunich, G. T.Author Text
1993 IEEE International Conference on Acoustics, Speech and Signal
Processing,  Minneapolis, Minnesota.  IEEE, Signal Processing Society,
Plenary, Special Audio, Underwater Acoustics, VLSI, Neural Networks.
ICASSP, IEEE Proceedings published by IEEE Service Center, Piscataway,
New Jersey, Vol.1, pages I-325-I-327, 1993.  Author's Association:
Information Systems Lab Incorporated, Vienna, Virginia.
Source Text
information theory, classification (of information),
radio direction finding systems, error  analysis,
random processes, random phase errors, phase errors,
high-resolution direction finding, direction-of-arrival
 performance
Keyword Text
The high resolution direction-finding technique Multiple Signal Classification
(MUSIC)  provides excellent direction-of-arrival (DOA) performance under ideal
conditions.  Its  performance, however, is significantly degraded under
conditions of element phase  errors. Robust constraints that have previously
been developed to protect signal-to-noise  performance of a desired signal in
phase perturbed adaptive beamformers can be used in  a modified form of
MUSIC to protect performance against phase errors.  Such phase
perturbations can be caused by channel phase errors, array element
placement errors, and  frequency errors.  Simulations are presented with






Modified music in the presence of Random phase errorsTitle Text
Zunich, G.T.Author Text
1993 IEEE International Conference on Acoustics, Speech and Signal
Processing, Minneapolis, MN.  Special, Audio, Underwater Acoustics, VLSI,
Neural Networks.  ICASSP, IEEE Proceedings published by IEEE Service
Center, Piscataway, NJ, Vol.1, pages I-325-I-327, 1993.  Author's
Association:  Information Systems Lab Inc, Vienna, VA.
Source Text
Information theory, Classification (of information),
Radio direction finding systems, Error analysis, Random
processes, Random phase errors, Phase errors, High-
resolution direction finding, Direction-of-arrival
performance
Keyword Text
The high resolution direction-finding technique Multiple Signal Classification
(MUSIC) provides excellent direction-of-arrival (DOA) performance under ideal
conditions. Its performance, however, is significantly degraded under
conditions of element phase errors. Robust constraints that have previously
been developed to protect signal-to-noise performance of a desired signal in
phase perturbed adaptive beamformers can be used in a modified form of
MUSIC to protect performance against phase errors. Such phase
perturbations can be caused by channel phase errors, array element
placement errors, and frequency errors. Simulations are presented with






Travelling ionospheric disturbances and the effectiveness of powerful HF
transmitters in ionospheric modification and radio location of the moon
Title Text
AFRAIMOVICH, E. L. and UDODOV, M. IU.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 55, No. 1, pages 57-64.
Jan. 1993.  (ISSN 0021-9169)  Authors' Association:  Sibirskii IZMIRAN,
Irkutsk, Russia
Source Text
RADIO DIRECTION FINDERS, RADIO TRANSMITTERS, TRAVELING
IONOSPHERIC DISTURBANCES, WAVE REFLECTION
Keyword Text
The effects of medium-scale traveling ionospheric disturbances (MS TIDs),
which arise when powerful HF transmitters are operated in conjunction with
antenna arrays designed for ionospheric modification (heating) and for radio
location of the moon, are investigated qualitatively in the linear approximation
using the ray tracing method., It is found, in particular, that the focusing effect
of HF radio waves, due to a displacement of MS TIDs, gives rise to a strong
inhomogeneous nonstationary modulation of te space-time field intensity
distribution of a powerful transmitter, both at heights near the reflection region
(in heating experiments) and at the exit from the ionosphere (in lunar radio
location)., The excess intensity over an unperturbed value for typcal
parameters of MS TIDs in ionospheric modification experiments may reach






Small satellites for mobile and environmental data communications:
Effectively solving economic, social and technological issues
Title Text
Ananassn, F.Author Text
Conference:  15th Pacific Telecommunication Conference, PTC '93, Honolulu,
HI, January 17-20, 1993.  Conference Proceedings published by Pacific
Telecommun. Council. Honolulu, HI, Vol. 2, pages 526-30, 1993.  Author's
Association:  Telespazio SpA, Rome, Italy.
Source Text
data communication systems, mobile radio systems,
personal communication networks, radionavigation,
remote sensing, satellite relay systems,
telecommunication servicessmall satellites,
environmental data communications, mobile data
communications, elliptic orbits, circular orbits,
personal communications, vehicle radiolocation, RDSS,
remote sensing, frequency spectrum allocation, World
Administrative Radio Conference, WARC-92, TELESPAZIO,
micro satellite system, TEMISAT, remote terminals, data
collection/distribution, autonomous networks, low data




Small satellites are nowadays frequently seen as an alternative to traditional,
large satellites, often exploiting orbital characteristics different from the
geostationary earth orbit (GEO), e.g. circular orbits closer to the earth or
elliptic orbits. Mobile (personal) communications (including vehicle
radiolocation, RDSS) and environmental data communications/remote
sensing are the most attractive areas of applications, reasonably regulated in
terms of frequency spectrum allocation by the 1992 World Administrative
Radio Conference (WARC-92). In this context, TELESPAZIO is developing a
commercial "microsatellite" system (TEMISAT) providing data collection and
distribution from/to autonomous networks. This kind of application is well
suited for both developed and developing countries to provide low data rate,
non real-time services across geographical areas where a multitude of remote
terminals with limited throughput are widespread. It would be quite costly to
implement a terrestrial telecommunication infrastructure to link those
terminals. However, utilizing microsatellite technology, a space-based data
collection and distribution network results in a much more cost-effective






Reduction of Magnetic Fields Associated with Power Lines and
Transformers
Title Text
Barnes, Frank S., Banerjee, Ashim K. and Hartwick, Peter J.Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
Recently, there has been considerable concern expressed in the media and
by the general public about the possibility of harmful effects for the fields
emanating from power lines and transformers.  In this paper, we review several
possible techniques for reducing these fields.  First, we present the results of
computer simulations for the magnetic fields as a function of distance for the
cases of a number of well known power line geometries, including a dipole
pair, several three- and four-wire three-phase geometries, including a dipole
pair, several show theoretically that we should get zero magnetic fields for r>
a for multiple coaxial systems.  Next, we examine the effects for the shielding
of the fields around transformers with soft iron and by the use of copper straps
which use the fringing fields to generate counter currents.  Measurements of
the magnetic fields associated with a transformer are made using a standard
inductive coil.  Magnetic field levels as a function of distance, in
conventionally packaged transformers are compared with magnetic field levels
measured when the same transformer is fitted with a copper strap, acting as
a shield, in various configurations.  (Authors' abstract, proceedings, English






Ionospheric Rocket Tomography to Reconstruct Equatorial Irregularities
from Measurements of Total Electron Content
Title Text
Bernhardt, P. A., Huba, J. D. and Chaturvedi, P. K.Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
A technique is described to obtain ionospheric electron densities from
transionospheric, rocket-beacon total electron content (TEC) data.  When the
line-of-sight from a ground receiver to the rocket beacon is tangent to the flight
trajectory, the electron concentration at the rocket can be obtained by
differentiating the TEC with respect to the rocket distance.  A similar method
may be used to obtain the electron density profile  if the layer is horizontally
stratified.  In a structured, time stationary ionosphere, computerized
tomography (CT) can be used to analyze TEC data obtained along a chain of
ground-based receivers aligned with the plane of the rocket trajectory.  CT
analysis of TEC data is used to reconstruct a two-dimensional image of a
simulated equatorial plume.   With TEC data from nine receivers with
spacings ranging from 100 to 200 km, we obtain an F-region reconstruction
having spatial accuracy of 15 km.  Ionospheric rocket tomography (IRT) may
also be applied to rocket assisted measurements of amplitude and phase
scintillations and airglow intensities.  (Authors' abstract, proceedings, English






Direction Finding Ionograms  Obtained on Mid Latitude PathsTitle Text
Black, Q. R., Wood, J.  F. Jr. and Sherrill, W. M.Author Text
National Radio Science Meeting, University of Colorado,  Boulder, Colorado,
sponsored by USNC/URSI in Cooperation with the Institute of Electrical and
Electronics Engineers, 5-8 January 1993.
Source Text
Keyword Text
A direction finding ionosonde consisting of an interferometer using 7-element,
50 and 150 meter crossed baselines, has been developed to provide group
path delay, azimuth, and elevation of each resolved mode over the sounding
frequency range.  DF ionograms have been acquired automatically, using
various non-cooperative compatible  sounder transmissions.  Diurnal
sequences of DF ionograms were obtained for mid-latitude paths at nominal
ranges of 1000, 2000 and 3000 km.  Data measured to characterize the DF
properties of each path include group delay, azimuth, and elevation vs
frequency, as well as an AZ/EL scatter plot showing the distribution of angular
occupancy for the path.  The results show modes arriving closest to the great
circle bearing (i.e., with lowest azimuth error) arrive via the lowest elevation
angles and with least group delay.  Fractional degree per MHZ linear and
quasi sinusoidal azimuth gradients with frequency were observed at various
times of day.  One hop F region high rays showed smoothly varying elevation
as a function of frequency, increasing with group path delay as expected.
Variable lateral deviation from the great circle plane was observed for high
rays up to 5 degrees in azimuth equatorward at various times of day.
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Black, Q. R., Wood, J. F. Jr. and Sherrill, W. M.Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
A direction finding ionosonde consisting of an interferometer using seven-
element, 50 and 150 meter crossed baselines, has been developed to provide
group path delay, azimuth, and elevation of each resolved mode over the
sounding frequency range.  DF ionograms have been acquired automatically,
using various non-cooperative compatible sounder transmissions.  Diurnal
sequences of DF ionograms were obtained for mid-latitude paths at nominal
ranges of 1000, 2000 and 3000 km.  Data measured to characterize the DF
properties of each path include group delay, azimuth, and elevation vs
frequency, as well as an AZ/EL scatter plot showing the distribution of angular
occupancy for the path.  The results show modes arriving closest to the great
circle bearing (i.e., with lowest azimuth error) arrive via the lowest elevation
angles and with least group delay.  Fractional degree per MHZ linear and
quasi sinusoidal azimuth gradients with frequency were observed at various
times of day.  One hop F region high rays showed smoothly varying elevation
as a function of frequency, increasing with group path delay as expected.
Variable lateral deviation from the great circle plane was observed for high
rays up to 5 degrees in azimuth equatorward at various times of day.






Observations of Natural and Man-Induced ULF/ELF Noise Signatures
Observed at the Low Frequency Electromagnetic Signatures Observing
Station of NCCOSC/NRaD, at Point Loma, San Diego, California
Title Text
Boerner, Wolfgang-Martin, Dea, Jack Y., Hansen, Peder M. and Green,
Arthur William Jr.
Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
A low frequency monitoring network has been under development at NRaD
(formerly NOSC), San Diego, U.S.A., for the last three years.  The original
intent was to monitor space vehicle induced signatures in the 5 to 12 Hz
region.  These narrow-band signatures are thought to be signals derived from
different layers of the ionosphere.  More recently, our interest has expanded
to include monitoring of anomalous broadband signals in the 0.1 to 20 Hz
region that often precede the occurrence of nearby earthquakes.
Observations of such events have led to a hypothesis that geological signals
are normally present in the ULF (ultra-low frequency, 3 Hz) and ELF
(extremely low frequency, 3 to 3000 Hz) bands in addition to the generally
accepted signals from micro pulsations and lightning discharges.  In Southern
California, the geological signals are best observed in the "polarimetric
window" regions of (i) 2 to 5 Hz using horizontally oriented magnetic sensors
and, (ii) 2 to 20 Hz using vertically oriented magnetic sensors.  To determine
the significance of anomalous events, we conducted a statistical study of the
background noise levels.  Observations of daily records over a span of several
months indicated that the background level in the 1 to 20 Hz region is
stationary.  Stationarity is not true below 1 Hz.  The APD (amplitude
probability density) of 2 to 12 Hz signals was found to be surprisingly close to
a Gaussian distribution.  These two results indicated that a determination of
long term averages and variances would be meaningful.  Long term averages
and variances were obtained and were used to develop alert level criteria.  The
alert level criteria are used as input parameters in our newly developed
automated monitoring system (AMS), a computerized monitoring and real-
time analysis system.  High alert levels in conjunction with the fulfillment of
several other factors often  presage the occurrence of an earthquake or
volcanic eruption, which include: (i) persistence of the elevation of the signals,
(ii) the existence of resonance lines in the window region of the power
spectrum, and (iii) the Schumann peaks remaining relatively normal.  Several
examples of broadband precursor emissions are shown as well as a table
Abstract Text
listing all nearby moderate/large quakes that occurred during the past three
years and also listing the correlations with our data base.  (Authors' abstract,





How Accurate are Ionogram-Derived N(h) ProfilesTitle Text
Chen, C. F., Reinisch, B. W., Buonsanto, M. and Zhou, Q.Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
Incoherent scatter radars and ionosondes are the major instruments providing
ionospheric electron density profiles.  Because the two instruments use
different techniques to determine the electron density, it is important to
compare the results.  By using a large database, detailed hmF2 comparisons
have been carried out.  The data were obtained by the digisonde 256 and the
incoherent scatter radar operating at Millstone Hill (43N, 72W geographic),
Massachusetts.  Comparing data from different seasons in 1990 shows a
seasonally dependent systematic difference between the F2 peak heights
determined by the digisonde and the radar varying from 4km in winter to 17km
in summer.  This paper discusses these observations and offers some
explanations of the results.  (Authors' abstract, proceedings, English






Combined determination-estimation method for direction of arrival
estimation.
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Choi, Jinho, Song, Iickho, Kim, Sangyoub, Kim, Sun YongAuthor Text
Signal Processing, Vol 30, No.1, pages 123-131, January 1993.  (ISSN 0165-
1684)  Authors employed:  Korea Advanced Institute of Science and
Technology, Daejeon, South Korea.
Source Text
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spectrum analysis, computer  simulation, probability,
information theory, array signal processing, direction
of arrival estimation, number of signal sources
determination, mean multiple signal classification
(music) null spectrum, information  theoretic
criterion, Bayesian approach
Keyword Text
A combined determination-estimation method is proposed for direction finding
of multiple  source locations in this paper.  The method is based on the
conditional mean multiple  signal classification (MUSIC) null-spectrum, and
does not require a priori decision on  the number of signal sources.  It is
shown that the shapes of the MUSIC and conditional  mean MUSIC null-
spectra are not quite different.  To see the resolution performance,  the
probability of resolution (PR) of the MUSIC null-spectrum and that of the
conditional  mean MUSIC null-spectrum are obtained by computer simulation,
from which it is seen  that the PRs of these two null-spectra are almost the
same.  In addition it is found that  the information theoretic criterion and
Bayesian approach (maximum a posteriori  estimation method) for
determining the number of signal sources would give the same  result.
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Keyword Text
A combined determination-estimation method is proposed for direction finding
of multiple source locations in this paper. The method is based on the
conditional mean multiple signal classification (MUSIC) null-spectrum, and
does not require a priori decision on the number of signal sources. It is shown
that the shapes of the MUSIC and conditional mean MUSIC null-spectra are
not quite different. To see the resolution performance, the probability of
resolution (PR) of the MUSIC null-spectrum and that of the conditional mean
MUSIC null-spectrum are obtained by computer simulation, from which it is
seen that the PRs of these two null-spectra are almost the same. In addition
it is found that the information theoretic criterion and Bayesian approach
(maximum a posteriori estimation method) for determining the number of






Day to Day Comparison of Calculated and Observed Electron Density
Profiles at Midlatitudes
Title Text
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Author Text
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Source Text
Keyword Text
Over the last couple of years, there has been an increasing effort to validate
various theoretical models of the earth's ionosphere.  In the work done to
date, the focus has been almost exclusively on comparisons with monthly
medians of observations.  But there is growing interest on how well the day to
day "weather" of the ionosphere can be modeled.  With that in mind, we are
simulating the day to day variations for several months at three midlatitude
stations.  The stations are at Bermuda, Wallops Island and Millstone Hill and
the months are March, May, June, November, December of 1990 and October
of 1989.  Our primary goal is to see how well a theoretical model simulates
the ionospheric day to day variability when that model is essentially driven by
statistical inputs.  For this study, the input we are particularly interested in is
the thermospheric neutral wind.  This is because the wind is believed to be
one of the major sources of ionospheric variability.  Our approach is to do four
sets of simulations using four different sources for the neutral winds.  The first
source is the empirical model HWM90 based on satellite and ground-based
observations of the thermospheric winds.  For our second source, we use the
VSH (vector spherical harmonic) model based on runs of a general circulation
model of the thermosphere and ionosphere (the NCAR-TIGCM).  In our third
set of simulations, we use winds derived from the F2 peak heights contained
in the IRI (international reference ionosphere).  Finally, in the fourth set of
simulations, we use a "real-time" input by using the observed F2 peak heights







Quasi-optical Fourier method of spatial structure analysis of
electromagnetic fields
Title Text
Derkatch, V.N. and Vertiy, A.A.Author Text
SPIE - Proceedings:  The International Society for Optical Engineering,
Vol.1874, pages 84-92, January 1993.  Authors' Association:  Inst. of
Radiophys. & Electron., Acad. of Sci., Kharkov, Ukraine.
Source Text
electromagnetic fields, Fourier transform optics, light
interferometers, optical resonatorsspatial structure
analysis, electromagnetic fields, basic function
systems, two-dimensional signals, quasi-optics,
orthogonality properties, Gaussian wave beams,
multimode two-mirror open resonator, input partially
transparent reflector, millimeter-wave region,
electromagnetic SHF-field amplitude-phase structure
Keyword Text
Wide use of computing engineering and radiolocation and communication
systems has been promoted development of new methods and means of
receiving and processing signals based on discrete transformations in
orthogonal function classes. These methods have a number of obvious
advantages which are conditioned by compactness of representation and
large possibilities of the analysis. A technical realization of the devices which
use basic function systems to describe two-dimensional signals in quasi-
optics becomes a simpler one when using orthogonality properties of
Gaussian wave beams. A multimode two-mirror open resonator (OR) (of Fabry-
Perot type) with an input partially transparent reflector is an ideal tool for
orthogonal transformation of fields in the millimeter-wave region. The paper
reveals the concept, gives assessments to the spectral methods of recording
and analyzing an electromagnetic SHF-field amplitude-phase structure and
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January 1993.  Authors employed:  Department of Electronics System, Tel-
Aviv University, Ramat-Aviv, Israel.
Source Text
array signal processing, fast Fourier transforms,
interpolation, 2D array, arbitrary array geometry,
coherent wideband direction finding, far-field
sources, desired frequency, linear interpolation,
separable representation, array  manifold vector, array
manifold interpolation matrix, uniform circular array,
fast  implementation, FFT algorithm
Keyword Text
A method for coherent wideband direction finding of far-field sources impinging
on a  two-dimensional (2D) array with a known arbitrary geometry is
proposed. This method,  termed array manifold interpolation (AMI), is based
on obtaining the array manifold at  a desired frequency f/sub 0/ by linear
interpolation of the array manifold at a given  frequency f. A separable
representation of the array manifold vector, which separates the  array
geometry and the frequency f from the direction theta , is used to derive the
required array manifold interpolation matrix. The AMI method is practical,
computationally efficient, and robust. For the special case of a uniform
circular array,  a fast implementation of the AMI method, which utilizes the
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Source Text
array signal processing, maximum likelihood estimation,
maximum-likelihood direction-finding, Gaussian
estimators, deterministic estimators,  array signal
processing, wideband sources, extreme, Gaussian
likelihood function,  noise spectrum, asymptotic
performances
Keyword Text
The authors consider the maximum-likelihood (ML) direction-finding problem
for  wideband sources. They examine the separable Gaussian and
deterministic ML  estimators, for several cases of a priori statistics. General
conditions under which the  deterministic ML estimate is also an extreme of
the Gaussian likelihood function are  derived, and the asymptotic (large K)
performance of the wideband ML estimators is  analyzed. It is shown that it is
not affected by prior knowledge of the noise spectrum,  and conditions under
which the asymptotic performances of the deterministic ML and the
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Keyword Text
A method for coherent wideband direction finding of far-field sources impinging
on a two-dimensional (2D) array with a known arbitrary geometry is proposed.
This method, termed array manifold interpolation (AMI), is based on obtaining
the array manifold at a desired frequency f/sub 0/ by linear interpolation of the
array manifold at a given frequency f. A separable representation of the array
manifold vector, which separates the array geometry and the frequency f from
the direction theta , is used to derive the required array manifold interpolation
matrix. The AMI method is practical, computationally efficient, and robust. For
the special case of a uniform circular array, a fast implementation of the AMI
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Doron, M.A., Weiss, A.J., Messer, H.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No.1, pages 411-14,
January 1993.  Authors' Association:  Department of Electronics Systems,
Tel-Aviv Univ., Ramat-Aviv, Israel.
Source Text
array signal processing, maximum likelihood
estimationmaximum-likelihood direction-finding,
Gaussian estimators, deterministic estimators, array
signal processing, wideband sources, extremum, Gaussian
likelihood function, noise spectrum, asymptotic
performances
Keyword Text
The authors consider the maximum-likelihood (ML) direction-finding problem
for wideband sources. They examine the separable Gaussian and
deterministic ML estimators, for several cases of a priori statistics. General
conditions under which the deterministic ML estimate is also an extremum of
the Gaussian likelihood function are derived, and the asymptotic (large K)
performance of the wideband ML estimators is analyzed. It is shown that it is
not affected by prior knowledge of the noise spectrum, and conditions under
which the asymptotic performances of the deterministic ML and the Gaussian






The root-MUSIC algorithm for direction finding with interpolated arraysTitle Text
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employed:  Department of Electrical & Computer Engineering, California
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Source Text
array signal processing, interpolation, array
processing, root-MUSIC algorithm, interpolated arrays,
linear interpolation  procedure, virtual array, real
array
Keyword Text
The author presents a direction finding technique which uses the outputs of a
virtual  array, computed from the real array using a linear interpolation
procedure over a given  sector.  The geometry of the virtual array is under the
control of the designer.  By using  a linear virtual array, the root-MUSIC
algorithm can be applied, even though the real  array may have an arbitrary
geometry.  The root-MUSIC algorithm offers several  advantages over the
MUSIC algorithm, including significantly reduced computational
requirements.  Various issues related to the design of the interpolated array
are  discussed.  The performance of the algorithm was tested by extensive
simulations and  was found to equal the performance of the MUSIC algorithm
applied to the real array.   Thus, the interpolation procedure does not
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Source Text
array signal processing, interpolationarray processing,
root-MUSIC algorithm, interpolated arrays, linear
interpolation procedure, virtual array, real array
Keyword Text
The author presents a direction finding technique which uses the outputs of a
virtual array, computed from the real array using a linear interpolation
procedure over a given sector. The geometry of the virtual array is under the
control of the designer. By using a linear virtual array, the root-MUSIC
algorithm can be applied, even though the real array may have an arbitrary
geometry. The root-MUSIC algorithm offers several advantages over the
MUSIC algorithm, including significantly reduced computational requirements.
Various issues related to the design of the interpolated array are discussed.
The performance of the algorithm was tested by extensive simulations and
was found to equal the performance of the MUSIC algorithm applied to the







An autonomous antenna for aerospace applicationsTitle Text
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Conference:  1993 IEEE Aerospace Applications Conference, Steamboat,
CO, January 31-February 5, 1993.  Conference Digest published by IEEE,
New York, NY, (Cat No. 92TH0526-4), pages 99-109, 1993.  (ISBN 0 7803
0980 4)  Authors' Association:  Lockheed Res. Lab., Palo Alto, CA
Source Text
electromagnetic wave polarisation, microcomputer
applications, microstrip antennas, microwave antenna
arrays, missiles, radio direction-finding, signal
processing, surface acoustic wave devices, tracking
systemsSAW devices, smart antenna, autonomous antenna,
aerospace applications, shipboard antenna array,
hemispherical electronic scan, tracking, microstrip
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Keyword Text
A compact shipboard antenna array that provides full hemispherical electronic
scan and tracking is described. Using surface acoustic wave (SAW) devices
and microstrip variable power combiners (VPCs), the autonomous array can
track and receive telemetry data from a submarine-launched Trident II missile
just as well as a large mechanically scanned dish antenna. The tracking
antenna consists of three-element microstrip patch antenna panels located
every 60 degrees around the periphery of the antenna. There are two adjacent
patch radiators for both azimuth and elevation angle-of-arrival direction-finding.
The tracking information from the SAW is fed into a microprocessor which
selects the optimum patch polarization and chooses which high-gain helix
radiator to turn on to point to the missile. The energy is transferred from one
helix to another by means of VPCs and switches via microprocessor
commands. When the VPC has energy equal to that of two adjacent helices,






Radio Physical Optics Model OverviewTitle Text
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National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
Split-Step parabolic equation (PE) methods have been successfully used in
recent years to model radio propagation effects in the lower atmosphere, in
particular for cases where the vertical refractivity structure varies with range.
Significant disadvantages of these PE models are their extensive
computational requirements and limited elevation angle capability.  The radio
physical optics (RPO) model is a range-dependent hybrid model that uses a
combination of ray-optics (RO) and PE methods to overcome these
disadvantages and create an efficient radio propagation assessment
capability for over-water paths.  An overview of the various methods used in
RPO is presented along with some examples.  The RPO algorithm is divided
into four regions.  For short ranges and high angles, a flat earth model is used
that ignores earth curvature and refractive effects.  At lower angles, a full RO
model is used that accounts for refractive effects on spreading and the optical
path lengths of direct and sea-reflected rays.  For angles below the RO
region, and for receiver altitudes up to a certain height, a split-step PE model
is used.  For points above the PE region, but below the RO region, a method
named "extended optics" is used that is initialized by the PE model, but uses
RO techniques to propagate to higher altitudes.  The capabilities of RPO are
summarized as: frequencies from  100 MHZ to 20 GHz; transmitter heights
from 1 to 100 m; horizontal, vertical, and circular polarization; several antenna
patterns with beamwidths from 0.5 degrees to omnidirectional; multiple
vertical refractivity profiles at arbitrary ranges; surface roughness effects
based on wind speed; and unlimited maximum range and altitude for the







Propagation and Scattering of Electromagnetic Waves by the
Ionospheric Irregularities
Title Text
Ho, Antony Y, Kuo, S. P. and Lee, M. C.Author Text
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Source Text
Keyword Text
The problem of wave propagation and scattering in the ionosphere is
particularly important in the areas of communications, remote-sensing and
detection (K. C. Yeh and C. Liu, Proc. of IEEE, vol. 70, no. 4, 1982).  The
ionosphere is often perturbed with coherently structure (quasi-periodic)
density irregularities.  Experimental observations suggest that these
irregularities could give rise to significant ionospheric effect on wave
propagation such as causing spread-F of the probing HF sounding signals (S.
P. Kuo et al., Radio Science, vol. 20, no. 3, 1985) and scintillation of beacon
satellite signals (S. Basu et al., J. Geophys. Res, vol. 91(A1), 1986).  In this
work, a quasi-particle theory is developed to study the scintillation
phenomenon.  A Wigner distribution function (H. Bremmer, Radio Science,
vol. 8, no. 6, 1973) for the wave intensity in the (k,r) space is introduced and
its governing equation  is derived with an effective collision term giving rise to
the attenuation and scattering of the wave.  This kinetic equation leads to a
hierarchy of moment equations in r space.  This systems of equations is then
truncated to the second moment which is equivalent to assuming a cold quasi-
particle distribution.  In this analysis, the irregularities are modeled as a two
dimensional density modulation on a uniform background plasma.  The
analysis shows that this two dimensional density grating effectively
modulates the intensity of the beacon satellite signals.  This spatial
modulation of the wave intensity is converted into time modulation due to the
drift of the ionospheric irregularities, which then contributes to the scintillation
of the beacon satellite signals.  The modulation is due mainly to the
transverse (to the wave propagation) grating which has a much larger grating
vector.  The analysis also shows that the functional dependence of the
required distance leading to a fixed amount of intensity modulation on the
wave frequency follows a power law of distance ∝ frequencyα where α ≈ 2.
This is consistent with the fact that the plasma is modeled as a dielectric with
a 1/ω2 frequency dependence.  (Authors' abstract, proceedings, English
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Source Text
array signal processing, Bayes methods, information
theory, maximum likelihood  estimation, parameter
estimation, array processing, DOA estimation, combined
determination-estimation method, direction  of arrival
estimation, direction finding, multiple source
locations, multiple signal  classification, resolution
performance, probability of resolution, conditional
mean  MUSIC null-spectrum, computer simulation,
information theoretic criterion, Bayesian  approach,
maximum a posteriori estimation method, number of
signal sources
Keyword Text
A combined determination-estimation method is proposed for direction finding
of multiple  source locations.  The method is based on the conditional mean
multiple signal  classification (MUSIC) null-spectrum, and does not require a
priori decision on the  number of signal sources. It is shown that the shapes
of the MUSIC and conditional mean  MUSIC null-spectra are not quite
different.  To see the resolution performance, the  probability of resolution
(PR) of the MUSIC null-spectrum and that of the conditional  mean MUSIC
null-spectrum are obtained by computer simulation, from which it is seen  that
the PRs of these two null-spectra are almost the same.  In addition it is found
that  the information theoretic criterion and Bayesian approach (maximum a
posteriori  estimation method) for determining the number of signal sources
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Keyword Text
A combined determination-estimation method is proposed for direction finding
of multiple source locations. The method is based on the conditional mean
multiple signal classification (MUSIC) null-spectrum, and does not require a
priori decision on the number of signal sources. It is shown that the shapes of
the MUSIC and conditional mean MUSIC null-spectra are not quite different.
To see the resolution performance, the probability of resolution (PR) of the
MUSIC null-spectrum and that of the conditional mean MUSIC null-spectrum
are obtained by computer simulation, from which it is seen that the PRs of
these two null-spectra are almost the same. In addition it is found that the
information theoretic criterion and Bayesian approach (maximum a posteriori
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Source Text
Keyword Text
A large solar flare of class 4B/X13 occurred at 1229 UT on October 19, 1989.
The arrival of particles associated wit this flare triggered a magnetic storm
with a sharp increase in the horizontal component of the geomagnetic field
(SSC) at 0917 UT on October 20, 1989.  The magneto grams taken in Japan
showed the magnetic storm underwent two periods of maximum activities
associated with the storm-time ring current development.  In response to
these magnetic activities the ionosphere showed remarkable effects.  Booth
positive and negative storm effects were observed.  Additionally global
propagation of traveling disturbances were seen.  The ionospheric behavior
based on the data collected from more than 40 ionosonde stations and 14
TEC stations will be shown and reported.  (Authors' abstract, proceedings,
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Source Text
Keyword Text
Astronomy has exploited most of the electromagnetic spectrum, with the
distinct exception of the HF frequency band (1 - 30 MHZ).  Low frequency
radio astronomy from the Earth's  surface is not easily done because off the
ionosphere's characteristics.  While data may sometimes be collected using
only one radio telescope, long baseline interferometry is nearly impossible
due to perturbations in the amplitude and phase fronts from ionospheric
variations.  No reliable corrections exist for the extremely decorrelated data.
The solution is to observe from above the Earth's ionosphere.  However, in the
1 - 30 MHZ band of interest, the ionosphere is neither a perfect reflector nor is
it a perfect transmission medium.  Terrestrial signals leak through and
increase the background radio noise or introduce spurious signals into the
measurements, making the detection of faint sources difficult.  Ideally, radio
telescopes on the moon's far side would provide a perfectly shielded
environment, but at much greater cost and difficulty than a similar system in
Earth orbit.  The ultimate goal of this research is to determine if there are
times when the radio leakage is sufficiently low to permit high-resolution low-
sensitivity radio astronomical measurements from Earth orbit, and to be able
to predict those times using solar and geophysical parameters.  Most
ionospheric propagation models deal with point-to-point communication paths.
 These models assume the HF signals reflect off the ionospheric E and F
regions according to geometric considerations.  Our propagation model must
take a different approach.  All terrestrial HF communications signals,
especially over-the-horizon radar, are potential interferers to low frequency
radio astronomy.  We propose to model the signal leakage to help determine
if periods or frequency bands exist in which the background terrestrial radio
noise is sufficiently low to allow radio astronomy observations from Earth
orbit.  We have initiated a preliminary investigation into  predicting signal
strengths at the top of the  ionosphere with respect to time, frequency, and
solar behavior.  Existing ionospheric models will provide a description of the
general, global state of the ionosphere.  This information will then be used as
an input to our model of a randomly varying, turbulent medium, through which
communication signals propagate.  We anticipate using available space data
Abstract Text
to verify the initial predictions.  (Authors' abstract, proceedings, English
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Source Text
Keyword Text
Empirical models of the F1 region are generally regarded as inadequate, even
at mid latitudes.  Models which appear as components of programs for the
prediction of HF propagation support by the ionosphere are very crude, and
virtually undocumented.  In some applications, these limitations of the F1
models are not a major concern, since the effects of the F1 ionogram cusp or
ledge in the profile are minimal.  However, in applications such as the single
station location of remote HF transmitters, the F1 layer assumes a greater
importance, and requires more accurate models.  Plasma frequency profiles
derived automatically from digisonde observations at Millstone Hill are
therefore being analyzed with a view to providing more reliable models of the
mid-latitude F1 region.  Observations of variations of foF1, hmF1 and ymF1 will be
presented, and compared with current models.  (Authors' abstract,
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Propagation, Ann Arbor, MI.  Published by IEEE Service Center, Piscataway,
NJ, (IEEE Cat No. 93CH3289-6), Vol. 2, pages 682-685, January 1993.
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arrays, Computer simulationSoftware package MUSIC,
Multichannel systems
Keyword Text
An experimental multichannel direction finding system is presented
Measurement with two various array types show, that the high resolution
MUSIC algorithm may be used to estimate the direction of arrival of more than
one source. The performance of the algorithm decreases compared with
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This paper presents results of a global survey of the height of sporadic-E
layers.  The layer height is indicated by monthly average values of ionosonde
measurements of h'Es.  Results at each ionosonde typically show two times
each day when the sporadic-E layer descends.  The descent of the layer is
thought to indicate the low-altitude termination of the descent of a so-called
"intermediate layer."  Intermediate layers are relatively thin plasma layers that
are observed to descend through the valley between the E and F regions and
to merge with sporadic-E layers near 110 km altitude.  The observation of two
descending phases of h'Es suggests that the occurrence of the layer is
correlated with the semi-diurnal tide.  However, the times of descent of the
two layers are, in general, not separated by 12 hours.  The separation of the
two times of descent is strongly dependent  on season, with the greatest
separation in time occurring in local summer in the midlatitudes.  The two
layers merge in the winter at some stations.  The times when the two layers
are observed is similar at different longitudes.  Results from low latitude
stations show the two layers to descend within about 6 hours of each other,
with the local time dependent on longitude.  (Author's abstract, proceedings,






Development and analysis of ARMA parameter estimation schemes in
the presence of noise
Title Text
NEHORAI, ARYEAuthor Text
Report:  Astia Document (AD)-A267184,AFOSR-93-0514TR, 10 pages,
January 1993. (AIAA Technical Library)   Author's Association:  Yale
University, Department of Electrical Engineering, New Haven, CT.
Source Text
ADAPTIVE FILTERS, ALGORITHMS, ESTIMATING, MULTIPATH
TRANSMISSION, NONLINEAR FILTERS, PARAMETER
IDENTIFICATION, SIGNAL DETECTORS, SIGNAL PROCESSING,
SYSTEM IDENTIFICATION, TARGET RECOGNITION
Keyword Text
This research includes the development and analysis of signal processing
estimation algorithms., The main areas of application are sensor array
processing for source localization, adaptive signal processing, system
identification, and estimation., In the nsor array processing area, we
developed algorithms for source localization with decentralized array
processing, sensor localization, passive range and bearing estimation, and
source localization in multipath and short data applications., We introduced
sttistical tools that were used to provide compact expressions of the
asymptotic variances of source localization algorithms and to obtain, for the
first time, concrete analytical performance comparisons., Performance
bounds of the Cramer-Rao type were foun and used to analyze statistical
efficiency., We introduced the use of electromagnetic and acoustic vector
sensors for passive source localization and for active target localization and
identification., We derived performance bounds and investigated the pential
advantages of methods using vector sensors., Simple algorithms for
estimating source direction with a vector sensor were proposed along with
their statistical performance analysis., In the adaptive signal processing and
system identification area wdeveloped algorithms for root factorization and
nonlinear filtering., We analyzed the tracking properties of our previously






Finite Difference - Time Domain Propagation in Randomly Structured
Ionization
Title Text
Nickisch, L. J. and Franke, P. M.Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
Much progress has been made over the last two decades in our
understanding of the scattering of electromagnetic waves from small scale
ionization structure.  This progress has been made by taking advantage of a
sequence of approximations which render the random media propagation
calculations tractable, at least numerically.  However, regimes of interest
exist for which the limits of validity of these approximations are exceeded and
suitable extensions cannot be found.  Thus, for lack of an alternative, the
results of computations performed under these approximations are being
applied in the invalid regime with the hope that the breakdown of the
approximations is more or less graceful.  An example is provided by the case
of HF propagation through highly structured ionization.  In this case, the
stochastic signal component is usually studied using the parabolic wave
equation, an approximation to the scalar Helmholtz wave equation (itself an
approximation to the true vector wave equation) which is tractably soluble but
which neglects terms which can be significant when the signal correlation
length approaches or gets smaller than the signal wavelength.  Yet
measurements implying the violation of this condition are typical of high
latitude HF propagation.  A tool now exists which can allow the limits of
validity of the standard random media propagation theory approximations to
be explored.  We have recently shown that the finite difference - time domain
(FDTD) method can be extended to account for the effects of temporal
dispersion in frequency dependent media, and can therefore be applied to
ionospheric propagation.  The FDTD method solves the Maxwell equations
directly in the time domain by temporal integration.  No approximations
beyond that of finite differencing are necessary, although the direct
enforcement of certain approximations is possible.  By doing so the method
can be used to explore the breakdown of the standard random media
propagation approximations.  We discuss the issues involved in such an
analysis and present some preliminary results.  (Authors' abstract,






Navigational Aids.  (Latest citations from the U.S.  Patent Database).
<NOTE>  Published Search
Title Text
no authorAuthor Text
Citations minimum, 160; January 1993.  Nerac, Incorporated, Tolland,
Connecticut; National Technical Information Service, Springfield, Virginia.
Source Text
bibliographies, patents, navigation, navigational aids,
computation, published searches
Keyword Text
The bibliography contains citations of selected patents concerning
navigational equipment  for aircraft, ship, and land vehicle course positioning
and direction finding.  Devices for  navigation display, recording,
communication, and computation are discussed.  Navigational error correcting
systems and equipment for the guidance of automatically  piloted craft are
considered.  (Contains a minimum of 160 citations and includes a subject






An Optically Linked Three-Loop Antenna System for Measuring the
Radiation Characteristics from a Small Electric Source
Title Text
Novotny, David R., Masterson, Keith D. and Kanda, MotohishaAuthor Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
We present the experimental results for a three-loop method for determining
the radiation characteristics of an electrically small source such as a VDT or
computer.  Because of the vast proliferation of these devices and the current
concerns about EMI radiation effects on other electronic devices and their
users, we have developed a system to measure and characterize these
emissions.  We first review the theory (Kanda, IEEE Transactions on
Electromagnetic Compatibility, vol. EMC-26, no. 3, 1984) and give the
experimental results for a single 1 m diameter loop antenna with two
diametrically opposite, identically loaded gaps.  The electric and magnetic
fields are determined from the difference and sum of the electrical currents in
the loads.  Optical signals proportional tot he currents are generated at the
gaps and transmitted down a fiber to a remote detector where the appropriate
sum and difference are taken.  The plane wave verification of the theory was
done in a TEM cell, and the data  agrees with theory to within 1 dB.  We have
constructed a measurement system using three concentric, orthogonal loops.
 We used the system to determine the electric and magnetic dipole moments
of a small standard dipole radiator and a commercial VDT (Kanda and Hill,
IEEE Transactions on Electromagnetic Compatibility, vol. EMC-34, no. 1,
1992).  The radiation characteristics measured for the standard radiator are







Proposal for Standardization of Ionogram ProcessingTitle Text
Paul, Adolf K.Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
Different methods for computing electron density profile parameters are being
used by different investigators and the results vary significantly in accuracy.
This situation limits severely the value of empirical models or the comparison
of theoretical models with observed data, when data from a variety of sources
have to be used.  Standardization of ionogram processing for routine
production is highly desirable.  It is proposed that foF2 is obtained by
extrapolation using the inverse slope method and that the height of the
maximum and the half-thickness parameter are obtained by fitting a parabola
to the F-region peak.  Both processes are relatively simple and stable.
Standardization of several other characteristics, e.g., MUF(3000) and
sporadic E will be discussed.  (Author's abstract, proceedings, English






Some First Results with the New Digital Ionosonde in San DiegoTitle Text
Paul, Adolf K. and Sprague, Richard A.Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
The new digital ionosonde (Dynasonde) became operational in early March
1992.  The system takes ionograms in five-minute intervals and the data are
processed extracting F-region profile and propagation parameters (Adolf K.
Paul, NOSC Tech. Doc. 529, 1982) on a routine basis.  The data verify earlier
findings in Boulder, that a minimum sampling rate of twelve ionograms per
hour is necessary to avoid aliasing.  The most surprising result was the
observation of large variations (of the order of 100 km) of the height of the F-
layer maximum during the nighttime hours on many otherwise undisturbed
days in late March and early April.  The height variations are quasi-periodic
with periods of two to three hours.  The height variations appear to have little







A Small Digital Ionosonde for Vertical and Oblique SoundingTitle Text
Reinisch, B. W., Haines, D. M. and Kuklinski, W.Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
A small digital ionosonde has been developed which uses 500 µs wide pulses
at 10% duty cycle for vertical sounding, and 4,200 µs pulses at 50% duty
cycle for oblique sounding.  Intra pulse coding and pulse compression result
in a 67 µs resolution for both waveforms.  In the oblique mode of operation,
the sounder operates as a channel probe testing propagation paths for
optimal frequencies, Doppler and range spread, and multipath propagation.
Proven real time autoscaling and profile inversion techniques for the vertical
ionograms establish the ionospheric conditions at the sounder locations.  We
have now developed new autoscaling methods for the oblique ionograms that
invert the oblique echo traces into midpoint electron density profiles that are
modeled as a sum of quasi parabolic layers.  (Authors' abstract, proceedings,






Effects of Man-Made Noise on the Measurement of Atmospheric Radio
Noise in Greenland
Title Text
Sailors, David B.Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
An experiment is planned to measure both components of the atmospheric
radio noise in Greenland at VLF frequencies.  An important concern in such a
measurement is man-made noise.  If man-made noise is present, how can
that be determined? What procedures can be followed to avoid the possibility
of man-made noise?  Man-made noise sources in both the near field and far
field were considered.  As one moves from the near field to the far field, the
man-made radio noise begins to become the collective radiation from a vast
ensemble of electrical devices and equipment that pulse, arc, spark, or switch
on and off.  Depending upon the distance and coupling mode between a
radiation noise or signal source and the affected receiving equipment, the
incoming interference can be classified as conductive, inductive or radiative.
Because of the uniqueness of the location of the experiment at Greenland's
summit, some sources of man-made noise such as automobile sources do
not need considering.  Radio noise emitted by rotating machinery, particularly
generators, are of concern.  In alternators, noise is generated due to contact
between brushes and slip rings.  In direct current machines, the disturbances
are worse than for alternators.  Transients are generated by commutation.
This disturbance is likely to be coupled into power liens.  The use of
laminated brushes and power line filtering can be used to reduce the effect of
these transients.  Other sources of concern are consumer products and
lightning systems.  The properties of the amplitude probability distribution
(APD) of atmospheric noise can be used to differentiate between man-made
noise and atmospheric noise in the far field.  Contamination by man-made
noise will cause the value of Ld to be less than it would have been had the
recorded value been only atmospheric noise.  Crichlow et al., (NBS J. of Res.-
D, Radio Propagation,  vol. 64D, pp. 49-56, 1960) found that for a given Vd
only a certain range of values of Ld will result in an APD of the form expected
for atmospheric noise.  For a given Vd there is a minimum value of Ld that will
give the required form.  Therefore, the measured values of Vd and Ld can be
used to determine contamination by man-made noise.  (Author's abstract,






Studies of Artificial Spread F Phenomenon with Tilted HF Heater at
Arecibo, Puerto Rico
Title Text
Sanchez, L. A., Lee, M. C.,  Sulzer, M. P., Kuo, S. P. Dalkir, Y. R.,
Scali, J. L. and Reinisch, B. W.
Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
Ionospheric heating experiments were conducted at Arecibo, Puerto Rico with
a tilted HF heater during August 5 - 11, 1992.  The main beam of the HF
heater wave was tilted by 12 degrees to the north, while the first sidelobe
pointed 13 degrees to the south.  The radiated power of the first sidelobe was
estimated to be only slightly different (1dB) from that of the main beam (D. B.
Muldrew, personal communication, 1992).  Thus, the illuminated ionospheric
region was presumably much greater than that with the vertically transmitted
waves from the heater.  Both the 430 MHZ radar and a digisonde were used to
monitor the heated ionospheric region and to measure the plasma
temperature, density, and the drift velocity.  Artificial spread F echoes and
wideband absorption phenomenon were seen on the ionograms, indicating the
generation of large-scale and short-scale ionospheric irregularities.  The radar
measurements of the HF enhanced Langmuir waves showed the excitation of
the parametric decay instabilities.  These results indicate that the tilted HF
heater can still partially transmit the vertically propagating pump waves into
the ionosphere and produce ionospheric density irregularities.  (Authors'







Azimuth/elevation direction finding using regular array geometriesTitle Text
Swindlehurst, A. L., Kailath, T.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 29, No.1,
pages 145-56; January 1993.  Authors employed:  Department of Electrical &
Computer Engineering, Brigham Young University, Provo, Utah.
Source Text
antenna phased arrays, parameter estimation, radio
direction-finding, signal processing, optimal subspace
fitting, Monte Carlo simulation, azimuth direction
finding, regular  array geometries, estimation of
signal parameters, rotational invariance techniques,
multiple source, cochannel direction finding, two-
dimensional case, elevation angle  estimation, minimal
variance, ESPRIT, antenna arrays, identical subarrays,
uniform  rectangular phased arrays
Keyword Text
The authors consider the problem of extending the estimation of signal
parameters via  rotational invariance techniques (ESPRIT) algorithm for
multiple source, cochannel  direction finding to the two-dimensional case
(e.g., azimuth and elevation angle  estimation).  Two algorithms are
presented, one based on the optimal (minimal variance)  subspace fitting
formulation of ESPRIT, and the other based on an approximation to it.   The
algorithms are applicable to antenna arrays composed of identical subarrays
displaced in two dimensions, such as uniform rectangular phased arrays.







Azimuth/elevation direction finding using regular array geometriesTitle Text
Swindlehurst, A.L. and Kailath, T.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 29, No. 1,
pages 145-56,  January 1993.  Authors'  Association:  Department of Electr.
& Computer Engineering, Brigham Young University, Provo, Utah.
Source Text
antenna phased arrays, parameter estimation, radio
direction-finding, signal processing optimal subspace
fitting, Monte Carlo simulation, azimuth direction
finding, regular array geometries, estimation of signal
parameters, rotational invariance techniques, multiple
source, cochannel direction finding, two-dimensional
case, elevation angle estimation, minimal variance,
ESPRIT, antenna arrays, identical subarrays, uniform
rectangular phased arrays
Keyword Text
The authors consider the problem of extending the estimation of signal
parameters via rotational invariance techniques (ESPRIT) algorithm for
multiple source, cochannel direction finding to the two-dimensional case (e.g.,
azimuth and elevation angle estimation). Two algorithms are presented, one
based on the optimal (minimal variance) subspace fitting formulation of
ESPRIT, and the other based on an approximation to it. The algorithms are
applicable to antenna arrays composed of identical subarrays displaced in
two dimensions, such as uniform rectangular phased arrays. Simulation











Report:  Astia Document (AD)-A264623-AFOSR-93-0322TR, 71 pages,
January 1993. (AIAA Technical Library)   Author's Association:  Minnesota
University, Department of Electrical Engineering, Minneapolis, Minnesota.
Source Text
IMAGE PROCESSING, INFORMATION THEORY, RADAR IMAGERY,
SIGNAL PROCESSING
Keyword Text
The basic goal of this research was to study the role that wavelet theory can
play in information representation and extraction., The researchers focused
their attention primarily on surveillance applications., As part of their research,
they studied two oblems that arise in surveillance., The first problem was that
of determining the directions of arrivals of a set of plane waves in the presence
of a background noise of unknown correlation structure., The second problem
involved selecting an optimal set  N waveforms, with N fixed, to obtain the






Navigational Aids. (Latest citations from the U.S. Patent Database)Title Text
UnknownAuthor Text
Patent Database:  160 citations minimum, January 1993.  NERAC, Inc.,
Tolland, CT.
Source Text
Bibliographies, Patents, Navigation, Navigational aids,
Computation, Published Searches
Keyword Text
The bibliography contains citations of selected patents concerning
navigational equipment for aircraft, ship, and land vehicle course positioning
and direction finding. Devices for navigation display, recording,
communication, and computation are discussed. Navigational error correcting
systems and equipment for the guidance of automatically piloted craft are
considered. (Contains a minimum of 160 citations and includes a subject






Estimating the Total Electron Content from IonogramsTitle Text
Wang, C. N., Huang, X., Reinisch, B. W. and Buonsanto, M.Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
Ionograms provide the electron density profiles up to the peak of the F2 layer
and the electron content can be calculated directly for the bottom side
ionosphere.  Using the scale height at the F2 peak, the profile shape in the
top side ionosphere can be estimated.  Based on different models (IRI, Bent,
and Chapman) we have approximated the topside profile shape and compared
the extrapolations with incoherent scatter radar observations at Millstone Hill.






Direction of arrival measurements of oblique chirp sounder signals at a
high latitude site
Title Text
Warrington, E.M., Hamadyk, P., Jones, T.B.Author Text
Conference:  Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, March 30-April 2, 1993.  Conference Publication, No. 370,
published by IEE, London, UK, Vol. 1, pages 492-5, 1993.  (ISBN 0 85296
572 9)  Authors' Association:  Leicester Univ., UK.
Source Text
ionospheric electromagnetic wave propagation, radio
direction-finding, radiowave propagationDOA
measurements, AD 1991 08, AD 1992 04, AD 1992 02,
oblique chirp sounder signals, high latitude site,
performance, high frequency direction finding systems,
HF propagation, high latitude ionosphere, Alert,
Canadian Arctic, great circle bearings, fixed frequency
signals, oblique ionograms, BR chirp sounder
transmitters, Ottawa, Cheltenham
Keyword Text
The performance of high frequency direction finding systems is known to be
related to the mode content of the incoming signal and to the frequency of
operation. Furthermore, HF propagation via the high latitude ionosphere is
often disturbed with, for example, the signal arriving at the receiver over paths
well displaced from the great circle. Observations at Alert, located high in the
Canadian Arctic, indicate that large off great circle bearings on fixed
frequency signals are associated with well defined features on oblique
ionograms taken over the paths of interest. In order to investigate further these
phenomena, a system has been developed which can measure the bearings
of signals radiated by the worldwide network of BR chirp sounder transmitters
across the full range of propagating frequencies. Preliminary tests of the
system were undertaken in Ottawa during August 1991 and at Cheltenham






A further remark on the shifted cross array for estimating 2-D directions
of wave arrival
Title Text
Wei, L. and Hua, Y.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No.1, page 495,  January
1993.  Authors' Association:  Department of Electr. & Electronics
Engineering, Melbourne Univ., Parkville, Vic., Australia.
Source Text
array signal processing, parameter estimation2D
directions of wave arrival, angle estimation accuracy,
orthogonal linear arrays, shifted cross array, Cramer-
Rao bound, separation, multiple waves
Keyword Text
In two papers (Y. Hua et al., see IEEE Transactions Antennas Propagation,
Vol. 39, No. 2, pages143-6, 1991 and Y. Hua and T.K. Sarkar, see ibid., Vol.
39, No. 5, pages 1215-18, 1991), angle estimation accuracy was studied
based on two orthogonal linear arrays (i.e., a shifted cross array). Assuming a
single wave arriving at the array, it has been shown that the Cramer-Rao
bound of the angle of arrival monotonically decreases with the separation
between the two linear arrays. It is shown here that this phenomenon is not






A further remark on the shifted cross array for estimating 2-D directions
of wave arrival
Title Text
Wei, L., Hua, Y.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No.1, page 495; January
1993.  Authors employed:  Department of Electrical & Electronic Engineering,
Melbourne University, Parkville, Vic., Australia.
Source Text
array signal processing, parameter estimation, 2D
directions of wave arrival, angle estimation accuracy,
orthogonal linear arrays,  shifted cross array, Cramer-
Rao bound, separation, multiple waves
Keyword Text
In two papers (Y. Hua et al., See IEEE Transactions Antennas Propagation,
Vol. 39, No. 2, pages143-6, 1991 and Y. Hua and T.K. Sarkar, See ibid., Vol.
39, No. 5, pages 1215-18, 1991), angle  estimation accuracy was studied
based on two orthogonal linear arrays (i.e., a shifted  cross array). Assuming
a single wave arriving at the array, it has been shown that the  Cramer-Rao
bound of the angle of arrival monotonically decreases with the separation
between the two linear arrays. It is shown here that this phenomenon is not






On the Cramer-Rao bound for direction finding of correlated signalsTitle Text
Weiss, A. J., Friedlander, B.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No.1, pages 495-9;
January, 1993.  Authors employed:  Signal Processing Technology Limited,
Palo Alto, California.
Source Text
array signal processing, correlation theory, parameter
estimation, DOA estimation, Cramer-Rao bound, direction
finding, correlated signals, closed-form  formulas,
Fisher information matrix, directions of arrival,
signal covariance matrix,  noise variance, achievable
accuracy, correlation magnitude, small aperture,
correlation  phase, DOA estimation accuracy
Keyword Text
Compact closed-form formulas are presented for the Fisher information matrix
 corresponding to the joint estimation of the directions of arrival (DOA), the
signal  covariance matrix, and the noise variance. Using these formulas, the
effect of signal  correlation on the achievable accuracy of direction-finding
systems in a correlated signal  environment is investigated. As expected,
estimation accuracy decreases with increasing  correlation magnitude. It is
observed that under certain conditions (small aperture and  high correlation







On the Cramer-Rao bound for direction finding of correlated signalsTitle Text
Weiss, A.J. and Friedlander, B.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No.1, pages 495-9,
January 1993.  Authors' Association:  Signal Processing Technology Ltd.,
Palo Alto, CA.
Source Text
array signal processing, correlation theory, parameter
estimationDOA estimation, Cramer-Rao bound, direction
finding, correlated signals, closed-form formulas,
Fisher information matrix, directions of arrival,
signal covariance matrix, noise variance, achievable
accuracy, correlation magnitude, small aperture,
correlation phase, DOA estimation accuracy
Keyword Text
Compact closed-form formulas are presented for the Fisher information matrix
corresponding to the joint estimation of the directions of arrival (DOA), the
signal covariance matrix, and the noise variance. Using these formulas, the
effect of signal correlation on the achievable accuracy of direction-finding
systems in a correlated signal environment is investigated. As expected,
estimation accuracy decreases with increasing correlation magnitude. It is
observed that under certain conditions (small aperture and high correlation







The Serendip III Seti ProgramTitle Text
Werthimer, Dan, Bowyer, Stuart, Donnelly, Charles and Ng, DavidAuthor Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
Serendip is an ongoing search for narrow band radio signals from
extraterrestrial civilizations.  Serendip systems operate under a piggyback
search paradigm in which unobtrusive long term observations are conducted
on the world's largest radio telescopes.  In this talk, we will discuss Serendip
III, the latest generation of Serendip instruments, and results from the first
nine months of observations at the NAIC Arecibo Observatory.  Serendip III is
a four-million channel FFT-based spectrum analyzer operating at 0.6 Hz
resolution with a 1.7 second integration time.  To date, Serendip III has
accumulated 1500 hours of high quality telescope time observing 70 percent
of the sky visible by the Arecibo telescope.  Over this nine month period,
Serendip III has analyzed 13 trillion spectral bins, and recorded information of
50 million strong narrow band signals in the 424 - 435 MHZ band.  A handful
of these signals have survived our RFI rejection and signal detection
algorithms, and have thus been added to our list of ETI candidate signals.  A
follow-up observation program will be conducted this year in an attempt to
verify each off these candidate signals.  (Authors' abstract, proceedings,






Chaotic Ionosonde Echoes Reveal Neutral and  Plasma InstabilitiesTitle Text
Wright, J. W.Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
In quiet conditions moist ionogram echoes demonstrably occur by total
internal reflection at critical plasma-density contours; this is attested by their
high amplitude and by temporal stability and broad radio bandwidth for the
characteristic Doppler, echolocation and polarization echo parameters.  The
continuous "traces" on ionograms, comprised of such echoes, describe the
bottom side structuring of the ionosphere in considerable detail.  Lateral
structures of large scale (defined as scales comparable to and exceeding the
reflection height) are likewise quantified without ambiguity by the Multi
parameter diagnostics of fully-configured digital ionosondes.  There are,
however, other classes of echoes beast described s more or less chaotic in
the parameters mentioned above.  Some of these (e.g., "Spread F" and
"Sporadic E") are well recognized indicators of specific neutral- and plasma-
dynamic processes.  In this paper, I call attention to another class of chaotic
echoes which has been neglected heretofore; it occurs from the E-region and
seems clearly identifiable with neutral instabilities in mid-latitude examples
and with plasma instabilities at auroral latitudes.  Valuable diagnostic
opportunities are therefore promised by these echoes, but it is important to
determine the irregularity scales and intensities responsible for them.  Some
ambiguity arises in attempting to decide between total reflection and Bragg
scatter for these echoes; an equatorial-electrojet example of the latter is
described for perspective on this question.  (Author's abstract, proceedings,






On the Detailed Structure of Ionosonde Echoes: A New Diagnostic
Horizon
Title Text
Wright, J. W.Author Text
National Radio Science Meeting Proceedings, sponsored by USNC/URSI in
cooperation with Institute of Electrical and Electronics Engineers, University
of Colorado, Boulder, Colorado, 5-8 January 1993.
Source Text
Keyword Text
We describe the basis and motivation for a development yielding a ten- to fifty-
fold improvement in the precision with which echo phase-dependent
parameters (mainly 3-dimensional echolocation and Doppler) can be
determined by digital ionosondes.  Improved resolution is achieved of the
medium-scale irregularities which cause overlapped and therefore interfering
contributions to measured echo waveforms.  The work also provides the basis
for an improved phase-dependent method of impulsive noise rejection and
echo recognition, with (as a side benefit) the availability of echo physical
parameters in real time.  The approach extends, and is dependent on, the use
of "pulse sets" in the dynasonde, as described in various recent publications
by the authors.  We do not depend on conventional amplitude thresholding or
other envelop characterizations for echo recognition on a pulse-to-pulse basis.
 Instead, we employ phase information throughout the envelope and among
the members of a small set of pulses (closely spaced in time, frequency,
receiving-antenna location and orientation) to define individual ionospheric
"glints" as echoes.  A phase residual EP serves to quantify the success of
this process and to assign confidence limits on each parameter.  EP is
typically 5 degrees to 15 degrees near the peak amplitude of the usual
ionosonde echo, composed of several overlapping glints; for an individual glint
resolved by our approach, EP may be reduced to a few times 0.1 degree.








Zoltowski, Michael D., Kautz, Gregory M., Silverstein, Seth D.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No.1, pages 344-364,
January 1993.  Authors employed:  Purdue University, West Lafayette,
Indiana.
Source Text
spectrum analysis, matrix algebra, polynomials,
algorithms, estimation, Fourier transforms, signal
processing, vectors, beamspace, root-MUSIC, orthogonal
matrix beamformers, discrete Fourier transforms
Keyword Text
Motivated by the superior performance of Root-MUSIC relative to spectral
MUSIC and  ESPRIT in a uniform linear array scenario and the many
advantages of operating in  beamspace, a beamspace implementation of Root-
MUSIC is developed. To facilitate  reduced computational complexity,
procedures are presented for designing orthogonal  matrix beam-formers
composed of conjugate centrosymmetric weight vectors and  producing
beams exhibiting common out-of-band nulls. It is shown that the former
property enables one to work with the real part of the beamspace sample
covariance  matrix irrespective of the angle-of-arrival estimation algorithm
employed. The latter  property enables one to work with a reduced degree
polynomial in the final stage of  Root-MUSIC. The N multiplied by B discrete
Fourier transform (DFT) matrix  beamformer composed of B columns of the N
multiplied by N DFT matrix, where N is  the number of elements, is employed
as a prototype matrix beamformer possessing the  aforementioned properties.
It is used to establish these two results and to derive other  matrix
beamformers having the desired features plus additional features, such as
producing beams with reduced out-of-band side lobes and/or common nulls at
prescribed  locations. Simulations are presented comparing the performance
of beamspace  Root-MUSIC with that of element space Root-MUSIC and that







Zoltowski, Michael D., Kautz, Gregory M., Silverstein, Seth D.Author Text
Transactions on Signal Processing, Vol. 41, No. 1, pages 344-364, January
1993.  Authors' Association:  Purdue University, West Lafayette, IN.
Source Text
Spectrum analysis, Matrix algebra, Polynomials,
Algorithms, Estimation, Fourier transforms, Signal
processing, Vectors Beamspace, Root-MUSIC, Orthogonal
matrix beamformers, Discrete Fourier transforms
Keyword Text
Motivated by the superior performance of Root-MUSIC relative to spectral
MUSIC and ESPRIT in a uniform linear array scenario and the many
advantages of operating in beamspace, a beamspace implementation of Root-
MUSIC is developed. To facilitate reduced computational complexity,
procedures are presented for designing orthogonal matrix beam-formers
composed of conjugate centrosymmetric weight vectors and producing beams
exhibiting common out-of-band nulls. It is shown that the former property
enables one to work with the real part of the beamspace sample covariance
matrix irrespective of the angle-of-arrival estimation algorithm employed. The
latter property enables one to work with a reduced degree polynomial in the
final stage of Root-MUSIC. The N multiplied by B discrete Fourier transform
(DFT) matrix beamformer composed of B columns of the N multiplied by N
DFT matrix, where N is the number of elements, is employed as a prototype
matrix beamformer possessing the aforementioned properties. It is used to
establish these two results and to derive other matrix beamformers having the
desired features plus additional features, such as producing beams with
reduced out-of-band sidelobes and/or common nulls at prescribed locations.
Simulations are presented comparing the performance of beamspace Root-
MUSIC with that of element space Root-MUSIC and that of beamspace






Two-dimensional angle-or-arrival estimation for uniform planar arrays
with sensor  position errors
Title Text
Chen, Yih-Min; Lee, Ju-Hong; Yeh, Chien-ChungAuthor Text
IEE Proceedings- Part F, Radar and Signal Processing, Vol.140, No.1, pages
37-42, February 1993.  Authors' Association:  National Taiwan University,
Taipei, Taiwan.
Source Text
antenna arrays, approximation theory, sensors, matrix
algebra, two-dimensional angle-of-arrival estimation,
uniform planar arrays, sensor position  errors, one-
dimensional bearing estimation problem, linearly
periodic arrays, Toeplitz  approximation method (TAM),
iterative tam, modified tam (MTAM), iterative MTAM,
covariance matrix
Keyword Text
The one-dimensional bearing estimation problem of linearly periodic arrays
with sensor  position errors has been tackled by the Toeplitz approximation
method (TAM), iterative  TAM, modified TAM, and iterative MTAM without
calibrating the sensor positions. This  paper extends these methods to the
two-dimensional situation using a uniform planar  array with sensor position
errors to estimate the 2-D angle-of-arrivals (AOAs), azimuth  and elevation
angles of the emitting sources. Based on the block Toeplitz property and
eigenstructure of the ideal covariance matrix observed by the unperturbed
array, we  extend the methods to alleviate the effect caused by the random
perturbations in sensor  position. The Music algorithm incorporating a 2-D
AOA searching is applied for bearing  estimation. Further, the 1-D processing
approach presented earlier for solving the 2-D  AOA estimation problem can
also be applied to reduce the computational burden of 2-D  AOA searching.






Two-dimensional angle-or-arrival estimation for uniform planar arrays
with sensor position errors
Title Text
Chen, Yih-Min; Lee, Ju-Hong; Yeh, Chien-ChungAuthor Text
IEE Proceedings:  Part F, Radar and Signal Processing, Vol. 140, No.1,
pages  37-42,  February 1993. (ISSN 0956-375X)   Authors' Association:
National Taiwan University, Taipei, Taiwan.
Source Text
Antenna arrays, Approximation theory, Sensors, Matrix
algebra, Two-dimensional angle-of-arrival estimation,
Uniform planar arrays, Sensor position errors, One-
dimensional bearing estimation problem, Linearly
periodic arrays, Toeplitz approiximation method (TAM),
Iterative TAM, Modified TAM (MTAM), Iterative MTAM,
Covariance matrix
Keyword Text
The one-dimensional bearing estimation problem of linearly periodic arrays
with sensor position errors has been tackled by the Toeplitz approximation
method (TAM), iterative TAM, modified TAM, and iterative MTAM without
calibrating the sensor positions. This paper extends these methods to the two-
dimensional situation using a uniform planar array with sensor position errors
to estimate the 2-D angle-of-arrivals (AOAs), azimuth and elevation angles of
the emitting sources. Based on the block Toeplitz property and eigenstructure
of the ideal covariance matrix observed by the unperturbed array, we extend
the methods to alleviate the effect caused by the random perturbations in
sensor position. The Music algorithm incorporating a 2-D AOA searching is
applied for bearing estimation. Further, the 1-D processing approach
presented earlier for solving the 2-D AOA estimation problem can also be







Attitude determination with Ashtech 3-D direction finding systemTitle Text
Ferguson, Kendall, Gourevitch, Sergei, Kuhl, Mark, Qin, XinhuaAuthor Text




radio direction finding systems, global positioning
system, radio receivers, receiving  antennas, Micro
strip antennas, channel capacity, position measurement,
velocity  measurement, reception quality
Keyword Text
The Ashtech 3-dimensional Direction Finding system (3DF) utilizes carrier
phase  measurements from the Global Positioning System (GPS) to provide
real-time attitude  information along with highly accurate position and velocity.
The 3DF system includes  a 24-channel receiver and four Micro strip
antennae. The receiver's 24 channels are  configured in four six-channel
banks. Each bank is connected to a separate antenna.  Attitude is the
angular orientation of a body with respect to some reference. This  orientation
is determined using the GPS signals and knowledge of the precise relative
antenna positions. Mounting at least three antennae on a rigid platform and
determining  the relative positions provides three-dimensional attitude
information. The Ashtech 3DF  system uses four antennae for rapid
determination of differential phase ambiguities and  for continuation of position
and attitude information even when satellite visibility is low.  Potential
applications of the 3DF system include land, marine, and airborne navigation.
Specific issues that arise in these applications are discussed in detail. Test







Attitude determination with Ashtech 3-D direction finding systemTitle Text
Ferguson, Kendall, Gourevitch, Sergei, Kuhl, Mark, Qin, XinhuaAuthor Text
al of Surveying Engineering v 119 n 1 Feb 1993. p 22-39, February 1993.Source Text
Radio direction finding systems, Global positioning
system, Radio receivers, Receiving antennas, Microstrip
antennas, Channel capacity, Position measurement,
Velocity measurement, Reception quality, Signal
processingAshtech 3 dimensional direction finding
system, 24 channel receiver
Keyword Text
The Ashtech 3-dimensional Direction Finding system (3DF) utilizes carrier
phase measurements from the Global Positioning System (GPS) to provide
real-time attitude information along with highly accurate position and velocity.
The 3DF system includes a 24-channel receiver and four microstrip antennae.
The receiver's 24 channels are configured in four six-channel banks. Each
bank is connected to a separate antenna. Attitude is the angular orientation of
a body with respect to some reference. This orientation is determined using
the GPS signals and knowledge of the precise relative antenna positions.
Mounting at least three antennae on a rigid platform and determining the
relative positions provides three-dimensional attitude information. The Ashtech
3DF system uses four antennae for rapid determination of differential phase
ambiguities and for continuation of position and attitude information even when
satellite visibility is low. Potential applications of the 3DF system include
land, marine, and airborne navigation. Specific issues that arise in these
applications are discussed in detail. Test results of the 3DF in several






Direction-finding measurements of magnetospheric VLF chorus
emissions and analysis of their generation and propagation mechanism
Title Text
Hattori, K. and Hayakawa, M.Author Text
Electronics and Communications in Japan, Part 1 (Communications), Vol. 76,
No. 2, pages 73-86, February 1993.  Authors' Association:  Solar-Terrestrial
Environment Laboratory, Nagoya University, Toyokawa, Japan.
Source Text
atmospheric radiation, magnetosphere, magnetospheric
electromagnetic wave propagation, plasma, radiowave
propagationmagnetospheric VLF chorus emissions,
propagation, generation, ELF, near-equatorial direction-
finding measurements, rising tone chorus, cyclotron
resonance interaction, energetic electrons, GEOS 1, OGO
5, ray-tracing computations, magnetic field line,
ducted propagation, nonducted propagation
Keyword Text
Chorus is one of the most important VLF/ELF emissions in the
magnetosphere, but several points are still unsolved concerning their
generation and propagation mechanisms. In the present paper, the near-
equatorial direction-finding measurements made on board a satellite are
studied and it is confirmed that the rising tone chorus is generated at theta
(the angle between the wave normal and Earth's magnetic field) approximately
0 degrees by the cyclotron resonance interaction with the energetic electrons.
These results support the theory of Helliwell (1967). Moreover, the direction-
finding measurements of the rising tone chorus are carried out on the GEOS
1 satellite in the off-equatorial regions. Their generation and propagation
mechanism are studied with the help of three-dimensional ray-tracing
computations and these results are compared with the corresponding results
of OGO 5 direction-finding measurements by Burton et al. As a result, the
observations by OGO 5 indicate that after the generation of chorus at the
equator with wave-normal direction theta /sub 0/ approximately 0 degrees , it
reaches the satellite in ducted propagation along the magnetic field line,
whereas the results of GEOS 1 suggest that the waves are generated in a
wider region near the equator with comparatively smaller theta /sub 0/ (30
degrees - 40 degrees , at the most 50 degrees ) and that the subsequent
propagation is nonducted in the magnetosphere. Finally, the direction finding
measurements and the ray-tracing computation are suggested to be very
important in the study of generation and propagation of various emissions






Direction-finding measurements of magneto spheric VLF chorus
emissions and analysis  of their generation and propagation mechanism
Title Text
Hattori, K., Hayakawa, M.Author Text
Electronics and Communications in Japan, Part 1 (Communications), Vol. 76,
No. 2, pages 73-86; February 1993.  Authors employed:  Solar-Terrestrial
Environmental Laboratory, Nagoya University, Toyokawa, Japan.
Source Text
atmospheric radiation, magnetosphere, magneto spheric
electromagnetic wave  propagation, plasma, radiowave
propagation, magneto spheric VLF chorus emissions,
propagation, generation, ELF, near-equatorial
direction-finding measurements, rising tone chorus,
cyclotron resonance interaction,  energetic electrons,
GEOS 1, OGO 5, ray-tracing computations, magnetic field
line,  ducted propagation, nonducted propagation,
Keyword Text
Chorus is one of the most important VLF/ELF emissions in the
magnetosphere, but  several points are still unsolved concerning their
generation and propagation mechanisms.   In the present paper, the near-
equatorial direction-finding measurements made on board  a satellite are
studied and it is confirmed that the rising tone chorus is generated at theta
(the angle between the wave normal and Earth's magnetic field) approximately
0 degrees  by the cyclotron resonance interaction with the energetic
electrons.  These results support  the theory of Helliwell (1967). Moreover, the
direction-finding measurements of the  rising tone chorus are carried out on
the GEOS 1 satellite in the off-equatorial regions.   Their generation and
propagation mechanism are studied with the help of  three-dimensional ray-
tracing computations and these results are compared with the  corresponding
results of OGO 5 direction-finding measurements by Burton et al.  As a
result, the observations by OGO 5 indicate that after the generation of chorus
at the  equator with wave-normal direction theta /sub 0/ approximately 0
degrees , it reaches the  satellite inducted propagation along the magnetic
field line, whereas the results of GEOS  1 suggest that the waves are
generated in a wider region near the equator with  comparatively smaller theta
/sub 0/ (30 degrees-40 degrees, at the most 50 degrees ) and  that the
subsequent propagation is nonducted in the magnetosphere.  Finally, the
direction  finding measurements and the ray-tracing computation are
suggested to be very important  in the study of generation and propagation of






Study of Generation Mechanisms of Magneto spheric VLF/ELF
Emissions Based on the  Direction Findings
Title Text
Hayakawa, M.Author Text
17 pages; February 1993.  Author employed:  University of Electro-
Communications, Chofu, Japan.
Source Text
dawn chorus, direction finding, earth ionosphere, earth
magnetosphere, hiss,  magneto hydrodynamic waves,
atmospheric physics, extremely low frequencies,
geomagnetism, very low frequencies, polar regions,
radio direction finders, radio  emission, foreign
technology, NTISNASAE
Keyword Text
The purpose of this report is to review the studies on the generation and
propagation  mechanisms of magneto spheric VLF (Very Low
Frequency)/ELF (Extremely Low  Frequency) emissions based on the
direction finding measurements on board spacecrafts  in order to demonstrate
the potential use of the direction finding measurements in plasma  wave
studies.  The plasma waves treated in this report are: (1) half-gyrofrequency
VLF  emissions; (2) ELF hiss in detached plasma regions of the







Study of Generation Mechanisms of Magnetospheric VLF/ELF Emissions
Based on the Direction Findings
Title Text
Hayakawa, M.Author Text
Conference Proceedings of Nipr Symposium on Upper Atmospher Physics
published in National Institute of Polar Research, No. 6, pages 177-133,
February 1993.  Author's  Association:   University of Electro-
Communications, Chofu (Japan).
Source Text
Dawn chorus, Direction finding, Earth ionosphere, Earth
magnetosphere, Hiss, Magnetohydrodynamic waves,
Atmospheric physics, Extremely low frequencies,
Geomagnetism, Very low frequencies, Polar regions,
Radio direction finders, Radio emission, Foreign
technology
Keyword Text
The purpose of this report is to review the studies on the generation and
propagation mechanisms of magnetospheric VLF (Very Low Frequency)/ELF
(Extremely Low Frequency) emissions based on the direction finding
measurements on board spacecrafts in order to demonstrate the potential use
of the direction finding measurements in plasma wave studies. The plasma
waves treated in this report are: (1) half-gyrofrequency VLF emissions; (2)
ELF hiss in detached plasma regions of the magnetosphere; (3)






Broadband Antennas.  (Latest citations from the NTIS Database).
<NOTE> Published  Search
Title Text
no authorAuthor Text
NTIS:  Citations-250; February 1993.  NERAC, Incorporated, Tolland,
Connecticut; National Technical Information Service, Springfield, Virginia.
Source Text
bibliographies, broadband antennas, antenna arrays,
antennas, broadband, bandwidth  frequencies, published
searches, NTISNTISN, NTISNERACD
Keyword Text
The bibliography contains citations concerning the design and applications of
antennas  and antenna arrays with good impedance matching and VSWR
characteristics over a wide  frequency range.  Antennas with broadband
capabilities are especially useful to limit  numbers of antennas and
interference for multi-frequency electromagnetic scanning,  satellite and
tropospheric scatter communications, communications in electronic
countermeasures or jamming environments, and radio direction-finding.
Included are  design data for specific applications, and performance and
radiation patterns of the  antennas.  (Contains 250 citations and includes a






Weighted subspace methods and spatial smoothing. Analysis and
comparison.
Title Text
Rao, Bhaskar D. and Hari, K. V. S.Author Text
Transactions on Signal Processing, Vol. 41, No. 2, pages 788-803, February
1993.  Authors' Association:  University of California, San Diego, CA.
Source Text
RADIO DIRECTION FINDING S, STATE SPACE METHODS, MATRIX
ALGEBRA, EIGENVALUES AND EIGENFUNCTIONS, OPTIMIZATION,
ERROR ANALYSIS, TIME SERIES ANALYSISDOA ESTIMATION,
WEIGHTED SUBSPACE METHODS, SPATIAL SMOOTHING, ESPRIT
ALGORITHM, MUSIC ALGORITHM, MEAN-SQUARE ERROR
Keyword Text
In this paper, the effect of using a spatially smoothed forward-backward
covariance matrix on the performance of weighted eigen-based state space
methods/ESPRIT, and weighted MUSIC for the direction-of-arrival (DOA)
estimation is analyzed. Expressions for the mean-squared error in the
estimates of the signal zeros and the DOA estimates, along with some
general properties of the estimates and optimal weighting matrices are
derived. A key result of the analysis is that optimally weighted MUSIC and
weighted state space methods/ESPRIT have identical asymptotic
performance. It is also shown that by properly choosing the number of
subarrays, the performance of unweighted state space methods can be
significantly improved. Then it is shown that the mean-squared error in the
DOA estimates obtained using subspace based methods is independent of
the exact distribution of the source amplitudes. This results in an unified
framework for dealing with DOA estimation using a uniformly spaced linear
sensor array (ULA), and the time series frequency estimation problem. The
resulting analysis of the time series case is shown to be more accurate than






Weighted subspace methods and spatial smoothing.  Analysis and
comparison.
Title Text
Rao, Bhaskar D., Hari, K. V. S.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No. 2, pages 788-803,
February 1993.  Authors employed:  University of California, San Diego,
California.
Source Text
radio direction findings, state space methods, matrix
algebra, eigenvalues and  eigenfunctions, optimization,
error analysis, time series analysis, DOA estimation,
weighted subspace methods, spatial smoothing, esprit
algorithm,  music algorithm, mean-square error
Keyword Text
In this paper the effect of using a spatially smoothed forward-backward
covariance  matrix on the performance of weighted eigen-based state space
methods/ESPRIT, and  weighted MUSIC for the direction-of-arrival (DOA)
estimation is analyzed.  Expressions  for the mean-squared error in the
estimates of the signal zeros and the DOA estimates,  along with some
general properties of the estimates and optimal weighting matrices are
derived.  A key result of the analysis is that optimally weighted MUSIC and
weighted  state space methods/ESPRIT have identical asymptotic
performance.  It is also shown  that by properly choosing the number of
subarrays, the performance of unweighted state  space methods can be
significantly improved.  Then it is shown that the mean-squared  error in the
DOA estimates obtained using subspace based methods is independent of
the  exact distribution of the source amplitudes.  This results in an unified
framework for  dealing with DOA estimation using a uniformly spaced linear
sensor array (ULA), and  the time series frequency estimation problem.  The
resulting analysis of the time series  case is shown to be more accurate than






Source characteristics of Jovian hectometric radio emissionsTitle Text
Reiner, M.J., Fainberg, J., Stone, R.G.Author Text
Journal of Geophysical Research, Vol.  98, No. E10, pages 18767-77,
February 1993.  Authors' Association:  Hughes STX Corp., Lanham, MD.
Source Text
Jupiter, planetary atmospheres, radioastronomical
observations, radioastronomysource characteristics,
radiowave emission, atmosphere, magnetosphere, AD 1992
02, Jovian hectometric radio emissions, longitude,
oppositely polarized northern and southern beams, 0.3
to 3 MHz
Keyword Text
Direct confirmation that low-frequency Jovian hectometric (HOM) radio
emissions centered near 0 degrees central meridian longitude consist of
distinct, oppositely polarized northern and southern beams has been achieved
using data from the Unified Radio and Plasma Wave (URAP) experiment on
the Ulysses spacecraft during the Ulysses-Jupiter encounter in early February
1992. Distinct northern and southern beams were observed in the frequency
range from approximately 300 kHz to 1 MHz for at least eight Jovian rotations
during the Ulysses inbound pass at distances from 100 to 40 R/sub J/. The
radiation from the two magnetic hemispheres was measured from different
Jovigraphic longitudes and magnetic (or centrifugal) latitudes. Observed
temporal variations in the radio intensities, with time scales on the order of 30
min, may result either from longitudinal variations of the HOM sources or from
longitudinal density variations in the Io plasma torus. Using the URAP
direction-finding capabilities and assuming a tilted dipole planetary magnetic
field model, the three-dimensional HOM source locations, the L shell through







A High-Latitude Ionospheric Disturbance Impact Assessment SystemTitle Text
Rose, Robert B.Author Text
Radio Science, vol. 28, no. 1, pp. 97-104, January-February 1993.Source Text
Keyword Text
The disturbance impact assessment system (DIAS) is a computer software
package designed to assess and predict the impact of solar flares on high-
latitude HF radio communications.  The analysis spans the period between
the flare onset (T0 hours) and the expected subsiding of its effects 5 days
later (T120 hours).  DIAS supports a HF communications system and when
integrated into it, its operation will be entirely transparent to the user.  A
stand-alone PC version was designed for tutorial purposes.  Key features
combine the capabilities of the algorithmic PROPHET HF signal assessment
system with expert system technology.  The initial system provides
qualitative advice and warnings.  The rule sets in DIAS cover the following
types of disturbances: (1) sudden ionospheric disturbances, (2) polar cap
absorption, (3) ionospheric storm, (4) auroral zone absorption, and (5) auroral
sporadic E and auroral E.  (Author's abstract, formal literature, English






Broadband Antennas. (Latest citations from the NTIS Database)Title Text
UnknownAuthor Text
NTIS Database:  250 citations, February 1993.  Association:  NERAC, Inc.,
Tolland, CT.
Source Text
Bibliographies, Broadband antennas, Antenna arrays,
Antennas, Broadband, Bandwidth frequencies, Published
Searches
Keyword Text
The bibliography contains citations concerning the design and applications of
antennas and antenna arrays with good impedance matching and VSWR
characteristics over a wide frequency range. Antennas with broadband
capabilities are especially useful to limit numbers of antennas and
interference for multi-frequency electromagnetic scanning, satellite and
tropospheric scatter communications, communications in electronic
countermeasures or jamming environments, and radio direction-finding.
Included are design data for specific applications, and performance and
radiation patterns of the antennas. (Contains 250 citations and includes a






Two-dimensional angle-of-arrival estimation for uniform planar arrays
with sensor position errors
Title Text
Yih-Min Chen, Ju-Hong Lee, Chien-Chung YehAuthor Text
IEE Proceedings:  F, Radar and Signal Processing, Vol.140, No.1, pages 37-
42,  February 1993.  (ISSN 0956-375X)  Authors' Association:  Department of
Electrical Engineering, Nat.Taiwan University, Taipei, Taiwan.
Source Text
approximation theory, detectors, iterative methods,
matrix algebra, signal detection, signal processing, 2D
angle of arrival estimation, uniform planar arrays,
sensor position errors, one-dimensional bearing
estimation, linearly periodic arrays, Toeplitz
approximation method, iterative TAM, modified TAM,
iterative MTAM, azimuth, elevation angles, emitting
sources, block Toeplitz property, eigenstructure,
covariance matrix, random perturbations, Music
algorithm, bearing estimation, 1-D processing, 2-D AOA
searching
Keyword Text
The one-dimensional bearing estimation problem of linearly periodic arrays
with sensor position errors has been tackled by the Toeplitz approximation
method (TAM), iterative TAM, modified TAM, and iterative MTAM without
calibrating the sensor positions. The paper extends these methods to the two-
dimensional situation using a uniform planar array with sensor position errors
to estimate the 2-D angle-of-arrivals (AOAs), azimuth and elevation angles of
the emitting sources. Based on the block Toeplitz property and eigenstructure
of the ideal covariance matrix observed by the unperturbed array, the authors
extend the methods to alleviate the effect caused by the random perturbations
in sensor position. The Music algorithm incorporating a 2-D AOA searching is
applied for bearing estimation. Further, the 1-D processing approach
presented earlier for solving the 2-D AOA estimation problem can also be






Two-dimensional angle-of-arrival estimation for uniform planar arrays
with sensor  position errors
Title Text
Yih-Min Chen; Ju-Hong Lee; Chien-Chung YehAuthor Text
IEE Proceedings- F, Radar and Signal Processing, Vol.140, No.1, pages 37-
42; February 1993.  Authors employed:  Department of Electrical Engineering,
National Taiwan University, Taipei, Taiwan.
Source Text
approximation theory, detectors, iterative methods,
matrix algebra, signal detection,  signal processing,
2D angle of arrival estimation, uniform planar arrays,
sensor position errors,  one-dimensional bearing
estimation, linearly periodic arrays, Toeplitz
approximation  method, iterative TAM, modified TAM,
iterative MTAM, azimuth, elevation angles,  emitting
sources, block Toeplitz property, eigenstructure,
covariance matrix, random  perturbations, Music
algorithm, bearing estimation, 1-D processing,
Keyword Text
The one-dimensional bearing estimation problem of linearly periodic arrays
with sensor  position errors has been tackled by the Toeplitz approximation
method (TAM), iterative  TAM, modified TAM, and iterative MTAM without
calibrating the sensor positions.   The paper extends these methods to the
two-dimensional situation using a uniform planar  array with sensor position
errors to estimate the 2-D angle-of-arrivals (AOAs), azimuth  and elevation
angles of the emitting sources.  Based on the block Toeplitz property and
eigenstructure of the ideal covariance matrix observed by the unperturbed
array, the  authors extend the methods to alleviate the effect caused by the
random perturbations in  sensor position.  The Music algorithm incorporating
a 2-D AOA searching is applied for  bearing estimation.  Further, the 1-D
processing approach presented earlier for solving  the 2-D AOA estimation







Spatial rangefinding and spectral resolution of df/dtTitle Text
Zatman, M.A. and Strangeways, H.J.Author Text
Conference:  IEE Colloquium on "New Directions in Adaptive Signal
Processing" London, UK, February 16, 1993.  Digest No. 039, published by
IEE, London, UK, 1993.  Authors' Association:  Dept. of Electron. & Electr.
Eng., Leeds Univ., UK.
Source Text
radio direction-finding, spectral analysissimulated
data, wavefront curvature, sensors array, angular
spectra, spectral resolution, source, time-sampled
signal, frequency spectra, high resolution algorithms,
MUSIC, angle of arrival, spatial rangefinding,
simulations, experimental data
Keyword Text
Wavefront curvature due to the finite distance between a source and an array
of sensors, or due to the df/dt of a time-sampled signal, can lead to errors and
loss of resolution in the respective angular and frequency spectra when such
signals processed with high resolution algorithms such as MUSIC. The paper
quantifies the effect of such errors, and describes how by appropriately
defining the 'array manifold' or 'steering' vectors, not only may the effects be
eliminated, but the distance of a source from an array of sensors, or the df/dt
may be solved for in addition to angle of arrival of frequency. The results for
spatial rangefinding are based on simulations, while the results for resolution






Problem of multilocalization of radar emitters in counter-measures
solved by image processing techniques
Title Text
Braban, B. and Grandin, J.F.Author Text
Technique Thomson - CSF, Vol. 25, No.1, pages 239-259, March 1993.
Authors' Association:  Thomson-CSF.
Source Text
Radar countermeasures, Radar transmitters, Detectors,
Image processing, Pattern recognition, Algorithms,
Military electronic countermeasures, Goniometers, Radio
direction finding systemsMultiple radar emitter
detection, Passive detection techniques, Goniometric
data processing, Image processing problems, Maxima
extraction algorithms, Mathematical morphology filters
Keyword Text
The localization of radar emitters in countermeasures is based on passive
detection. The algorithmic solution that has proved to be adapted to the
problem uses both kinds of information contained in the collected data: the
radio-electrical information (called analysis) describing the activity of the
emitter and the goniometric information (line of bearing) indicating the
direction of arrival of the threatening wave. The processing of the goniometric
information can be seen as an image processing problem. The objective is to
find localization points where the maximum number of lines of bearing
measured by the interferometer are converging (i.e., emitter localization). This
process is called 'maxima extraction'. Two different solutions are presented in
this paper. An efficient 'classical' maxima extraction algorithm, which has
been developed to solve the multilocalization problem, is compared with an
alternative and promising solution based on mathematical morphology filters.






Problem of multi localization of radar emitters in counter-measures
solved by image  processing techniques
Title Text
Braban, B., Grandin, J. F.Author Text
Thomson-CSF, Revue Technique Thomson - CSF, Vol. 25, No.1, pages 239-
259, March 1993.
Source Text
radar countermeasures, radar transmitters, detectors,
image processing, pattern  recognition, algorithms,
military electronic countermeasures, goniometers, radio
 direction finding systems, multiple radar emitter
detection, passive detection techniques, Goniometric
data  processing, image processing problems, maxima
extraction algorithms, mathematical  morphology filters
Keyword Text
The localization of radar emitters in countermeasures is based on passive
detection.  The  algorithmic solution that has proved to be adapted to the
problem uses both kinds of  information contained in the collected data: the
radio-electrical information (called  analysis) describing the activity of the
emitter and the Goniometric information (line of  bearing) indicating the
direction of arrival of the threatening wave.  The processing of  the
Goniometric information can be seen as an image processing problem.  The
objective  is to find localization points where the maximum number of lines of
bearing measured  by the interferometer are converging (i.e., emitter
localization).  This process is called  'maxima extraction'.  Two different
solutions are presented in this paper.  An efficient  'classical' maxima
extraction algorithm, which has been developed to solve the  multi localization
problem, is compared with an alternative and promising solution based  on






Kalman filtering equations for pseudo triangulation radar systemsTitle Text
Bulychev, Yu. G., Burlay, I. V., Motorkin, V. A.Author Text
Radiotekhnika.  Translation:  Telecommunications and Radio Engineering,
Part 2 (Radio Engineering), Vol. 47, No. 3, pages 112-14; March 1993.
Source Text
filtering and prediction theory, Kalman filters, radar
theory, radio direction-finding, Kalman filtering
equations, radar, mobile direction finder, trajectory
parameters,  pseudo triangular detection and ranging
systems
Keyword Text
This paper develops a new method of detecting and ranging an object based
on angle data  from a mobile direction finder, as an alternative to the existing
triangulation estimation  method.  General equations for the Kalman filtering of







Kalman filtering equations for pseudotriangulation radar systemsTitle Text
Bulychev, Yu.G., Burlay, I.V., Motorkin, V.A.Author Text
Journal:  Radiotekhnika, (ISSN 0033-8486)  Translation:  Telecommunications
and Radio Engineering, Part 2, Vol. 47, No. 3, pages 112-14, March 1993.
(ISSN 0040-2508)
Source Text
filtering and prediction theory, Kalman filters, radar
theory, radio direction-findingKalman filtering
equations, radar, mobile direction finder, trajectory
parameters, pseudotriangular detection and ranging
systems
Keyword Text
This paper develops a new method of detecting and ranging an object based
on angle data from a mobile direction finder, as an alternative to the existing
triangulation estimation method. General equations for the Kalman filtering of







Doppler direction finder with improved characteristicsTitle Text
Burchard, D.Author Text
VHF Communications, Vol. 25, No.1, pages 2-18; Spring 1993.Source Text
Doppler effect, radar equipment, radio direction-
finding, radio direction finding, amateur Doppler
direction finder, rotating dipole, scanned  circular
group, Doppler spectrum, commutators, control current
time function  derivation, rotation frequency, receive
antenna characteristics, Doppler signal processing
Keyword Text
The author presents some suggestions for an amateur Doppler direction finder
which  works well with high accuracy.  Topics discussed include the rotating
dipole; the scanned  circular group; the Doppler spectrum; choice of
commutators; control current time  function derivation; rotation frequency






'Instrument flight' and 'instrument flight rule' of the aircraftTitle Text
Chikamura, S.Author Text
Navigation, Vol. No.115, pages 65-71; March 1993.  Author employed:  Japan
Institute of Navigation, Tokyo University of Mercantile Marine, Japan.
Source Text
aircraft instrumentation, instrument landing systems,
radio navigation, legal requirements, aircraft,
instrument flight, instrument flight  rule, airplanes,
helicopters, ICAO, International Civil Aviation
Organization, visual flight rule, visual
meteorological condition, legal  systems, navigation,
instrument landing system, ILS,  ground controlled
approach, air route surveillance radar, standard
terminal arrival   route, VOR, VHF omnidirectional
range, automatic direction finder
Keyword Text
The author describes the 'instrument flight' and 'instrument flight  rule' used
mainly for  large airplanes, and the possibility of their  applications to small
airplanes and  helicopters. The flight rule  specified by the ICAO (International
Civil Aviation  Organization)  standard is divided into the IFR (instrument flight
rule) and VFR  (visual  flight rule) which is applicable for an airplane flying at
an  altitude of not more than  3000 meters under the VMC (visual
meteorological condition). The author describes  legal systems and
requirements for navigation based on the IFR and the related   facilities,
referring to the instrument landing system (ILS), ground  controlled approach
(GCA), air route surveillance radar (ARSR),  standard terminal arrival route







Performance analysis of direction finding using lag redundancy
averaging
Title Text
Doron, M. A., Weiss, A. J.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No. 3, pages 1386-91;
March 1993.  Authors employed:  Rafael, Haifa, Israel.
Source Text
array signal processing, radio direction-finding,
linear equispaced array processing, FFT algorithms,
closed form expressions,  performance analysis,
direction finding, lag redundancy averaging, Toeplitz
covariance  matrices, spatial fast Fourier transform,
MUSIC method, uncorrelated sources,  asymptotic bearing
accuracy, equipowered sources, resolution threshold
Keyword Text
The lag redundancy averaging (LRA) method for processing linear equispaced
arrays is  examined.  LRA is a simple procedure for estimating Toeplitz
covariance matrices,  which can be computed efficiently by means of spatial
fast Fourier transform (FFT)  algorithms.  The effect of LRA on the
performance of the MUSIC method for  uncorrelated sources is investigated.
Closed-form expressions for the asymptotic bearing  accuracy are obtained.
It is shown, for the single source case, that the LRA method is
asymptotically efficient.  For two equipowered sources, it is shown that while
the  resolution threshold of the LRA method is superior to that of standard






Performance analysis of direction finding using lag redundancy
averaging
Title Text
Doron, M.A. and Weiss, A.J.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No. 3, pages 1386-91,
March 1993.  Authors' Association:  Rafael, Haifa, Israel.
Source Text
array signal processing, radio direction-findinglinear
equispaced array processing, FFT algorithms, closed
form expressions, performance analysis, direction
finding, lag redundancy averaging, Toeplitz covariance
matrices, spatial fast Fourier transform, MUSIC method,
uncorrelated sources, asymptotic bearing accuracy,
equipowered sources, resolution threshold
Keyword Text
The lag redundancy averaging (LRA) method for processing linear equispaced
arrays is examined. LRA is a simple procedure for estimating Toeplitz
covariance matrices, which can be computed efficiently by means of spatial
fast Fourier transform (FFT) algorithms. The effect of LRA on the performance
of the MUSIC method for uncorrelated sources is investigated. Closed-form
expressions for the asymptotic bearing accuracy are obtained. It is shown, for
the single source case, that the LRA method is asymptotically efficient. For
two equipowered sources, it is shown that while the resolution threshold of







Sectoral phase-mode beams from circular arraysTitle Text
Eiges, R. and Griffiths, H.D.Author Text
Conference:  Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, March 30-April 2, 1993.  Conference Publication, No. 370,
published by IEE, London, UK, Vol. 2, pages 698-705, 1993.  (ISBN 0 85296
572 9)  Authors' Association:  Univ. Coll., London, UK
Source Text
antenna phased arrays, antenna radiation patterns,
directive antennas, radio direction-findingsectorial
phase mode beams, linear phase slopes, interference
susceptibility, broadband circular array, directional
properties, directional beams, far-field amplitude
pattern, omnidirectional phase modes, multimodal phase-
comparison direction-finder
Keyword Text
A simple technique for generating a set of broadband circular array phase-
mode patterns with directional properties is presented. The directional beams
covering each angular sector, share approximately the same far-field
amplitude pattern, but are characterised by different nearly-linear phase
slopes. The phase slopes correspond to omnidirectional phase modes of
integer orders, but directional beams with half-integer phase-mode orders may
also be implemented. It is shown that these beams, which are referred to as
sectoral phase modes, may be incorporated in the design of a multimodal











Journal of the Institute of Electronics, Information and Communication
Engineers, Vol. 76, No.3, pages 258-64; March 1993.  Author employed:
University of Electro-Communications, Chofu, Japan.
Source Text
atmospheric techniques, magnetosphere, plasma waves,
radio direction-finding, magneto spheric plasma waves,
ground-based direction measurement, VLF/ELF waves,
electromagnetic field analysis, horizontal magnetic
field components, vertical magnetic  field component,
CT scanning, wave energy distributions
Keyword Text
The author outlines ground-based direction measurement of magneto spheric
VLF/ELF  waves through the permeation point of the ionosphere, referring to
the meanings of  ground-based direction measurement and classifications.
The method of electromagnetic  field analysis is based on measurement of
two horizontal magnetic field components and  a vertical magnetic field
component observed on the ground.  Reference is made to a new  method of
CT scanning of the wave energy distributions at the base of the ionosphere,










Journal of the Institute of Electronics, Information and Communication
Engineers, Vol. 76, No. 3, pages 258-64, March 1993.  Author's Association:
University of Electro-Communications, Chofu, Japan.
Source Text
atmospheric techniques, magnetosphere, plasma waves,
radio direction-findingmagnetospheric plasma waves,
ground-based direction measurement, VLF/ELF waves,
electromagnetic field analysis, horizontal magnetic
field components, vertical magnetic field component, CT
scanning, wave energy distributions
Keyword Text
The author outlines ground-based direction measurement of magnetospheric
VLF/ELF waves through the permeation point of the ionosphere, referring to
the meanings of ground-based direction measurement and classifications.
The method of electromagnetic field analysis is based on measurement of two
horizontal magnetic field components and a vertical magnetic field component
observed on the ground. Reference is made to a new method of CT scanning
of the wave energy distributions at the base of the ionosphere, and its






Terrestrial and planetary EM noiseTitle Text
Hayakawa, M. and Smith, E.K.Author Text
Conference:  10th International Zurich Symposium on Electromagnetic
Compatibility, Zurich, Switzerland, March 9-11, 1993.  Sponsored by IEEE,
ACM.  Proceedings published by ETH Zentrum, Zurich, Switzerland, pages
04/81-6, 1993.  Authors' Association: Univ. of Electro-Commun., Tokyo,
Japan.
Source Text
atmospheric radiation, atmospherics, electromagnetic
interference, ionosphere, lightning, magnetosphere,
planetary atmospheresmagnetospheric noise, ionospheric
noise, terrestrial EM noise, planetary EM noise,
direction finding, terrestrial radio noises, lightning,
sferics, VLF/ELF, radio emissions, earthquakes,
volcanic eruptions, seismogenic emissions, planets,
wave phenomena
Keyword Text
There are several interesting and important subjects within the scope of our
working group entitled 'Terrestrial and Planetary EM Noise'. Among these, the
authors concentrate on the following subjects and reviews the results on each
subject. The subjects are, (1) direction finding of terrestrial radio noises
(including lightning, sferics and magnetospheric and ionospheric VLF/ELF
radio noises), (2) recent results on lightning activity, (4) recent results of
magnetospheric and ionospheric EM noise, (5) radio emissions associated
with earthquakes and volcanic eruptions (i.e. seismogenic emissions) and (6)






The use of tweek atmospherics in locating the distant lightnings and in
studying the lower ionosphere
Title Text
Hayakawa, M., Shimakura, S., Ohta, K.Author Text
Conference:  10th International Zurich Symposium on Electromagnetic
Compatibility, Zurich, Switzerland, March 9-11, 1993.  Sponsored by IEEE,
ACM.  Proceedings published by ETH Zentrum. Zurich, Switzerland, pages
29F2/145-7, 1993.  Authors' Association:  Univ. of Electro-Commun., Tokyo,
Japan.
Source Text
atmospheric techniques, atmospherics, electromagnetic
wave polarisation, electron density, ionosphere,
ionospheric techniques, lightning, signal
processinghorizontal electric field, incident angle,
radiowave emission, measurement, tweek atmospherics,
distant lightnings, lower ionosphere, lightning
discharges, location, ionospheric height, signal
processing, dispersion effects, cutoff frequencies,
waveguide modes, wave characteristics, field-analysis
direction finding technique, vertical electric field,
frequency dependence, direction of arrival, azimuthal
angles, wave polarization, electron density profile,
anisotropic influence
Keyword Text
Tweek atmospherics originating in lightning discharges are utilized to deduce
the location of lightning discharges and the ionospheric height by means of
the application of sophisticated signal processing to the dispersion effects
around the cutoff frequencies of the waveguide modes. Also, the detailed wave
characteristics of tweek atmospherics are obtained by using a field-analysis
direction finding technique based on the simultaneous observation of three
field components (two horizontal and one vertical electric field). The frequency
dependence of the direction of arrival (incident and azimuthal angles), and
wave polarization is elucidated for the 1st-and 0th-order waveguide mode
components. Especially, the information of the wave polarization is suggested
to be useful in deducing the electron density profile of the lower ionosphere






A pencil-MUSIC algorithm for finding two-dimensional angles and
polarizations using  crossed dipoles
Title Text
Hua, Y.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 41, No. 3, pages 370-
6; March 1993.  Author employed:  Department of Electrical & Electronics
Engineering, Melbourne University, Parkville, Vic., Australia.
Source Text
antenna arrays, array signal processing, dipole
antennas, electromagnetic wave  polarization, parameter
estimation, array processing, angle-of-arrival
estimation, pencil-MUSIC algorithm, two-dimensional
angles, crossed dipoles, wave polarizations, uniform
rectangular array, 2-D  moving-window smoothing,
coherent sources, optimum noise sensitivity, matrix
pencil  approaches
Keyword Text
The authors study the problem of finding two-dimensional (2-D) angles of wave
arrival  and wave polarizations using a uniform rectangular array of crossed
dipoles.  The method  presented effectively exploits the redundancy in this
array via 2-D moving-window  smoothing to handle coherent sources and to
achieve optimum noise sensitivity.  The  method combines the computational
advantages of the MUSIC and matrix pencil  approaches.  The method is







A pencil-MUSIC algorithm for finding two-dimensional angles and
polarizations using crossed dipoles
Title Text
Hua, Y.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 41, No. 3, pages 370-
6, March 1993.  Author's Association:  Department of Electr. & Electronics
Engineering, Melbourne Univ., Parkville, Vic., Australia.
Source Text
antenna arrays, array signal processing, dipole
antennas, electromagnetic wave polarisation, parameter
estimationarray processing, angle-of-arrival
estimation, pencil-MUSIC algorithm, two-dimensional
angles, crossed dipoles, wave polarizations, uniform
rectangular array, 2-D moving-window smoothing,
coherent sources, optimum noise sensitivity, matrix
pencil approaches
Keyword Text
The authors study the problem of finding two-dimensional (2-D) angles of wave
arrival and wave polarizations using a uniform rectangular array of crossed
dipoles. The method presented effectively exploits the redundancy in this
array via 2-D moving-window smoothing to handle coherent sources and to
achieve optimum noise sensitivity. The method combines the computational
advantages of the MUSIC and matrix pencil approaches. The method is







A Pencil-MUSIC Algorithm for Finding Two-Dimensional Angles and
Polarizations Using Crossed Dipoles
Title Text
Hua, YingboAuthor Text




We study the problem of finding two-dimensional (2-D) angles of wave arrival
and wave polarizations using a uniform rectangular array of crossed dipoles.
The method we present in this paper effectively exploits the redundancy in
this array via 2-D moving-window smoothing to handle coherent sources and
to achieve optimum noise sensitivity.  The method combines the
computational advantages of the MUSIC and matrix pencil approaches.  The
method is shown in simulation to be nearly optimum compared with the
Cramer-Rao bound.  (Author's abstract, formal literature, English language,





March - AprilMonth Text
Estimation of computer support in the problems of development and
tests of radiolocation  complexes
Title Text
Ivanov, V. A., Putyatin, V. G.Author Text
Elektronnoe Modelirovanie, Vol.15, No. 2, pages 86-9.  Translation:
Electronic Modeling; March - April 1993.
Source Text
electromagnetic compatibility, computer support,
radiolocation, EMC, RLC
Keyword Text
Considers a method for the estimation of electromagnetic compatibility (EMC)
support  of radiolocation complexes at the stage of development and testing
as well as an  experimental-theoretical method for analysis of the
electromagnetic situation in the group  of the radiolocation complexes (RLC)
used for detection of noncompatible (disturbing)  RLC.  The suggested
experiment obtained indices for RLC EMC that characterize a  degree of the
quality decrease of its particular parameters.  It may be used for selection






Estimation of computer support in the problems of development and
tests of radiolocation complexes
Title Text
Ivanov, V.A. and Putyatin, V.G.Author Text
Elektronnoe Modelirovanie, Vol.15, No. 2, pages 86-9, March 1993.  Ukraine.Source Text
electromagnetic compatibilitycomputer support,
radiolocation, electromagnetic compatibility, EMC, RLC
Keyword Text
Considers a method for the estimation of electromagnetic compatibility (EMC)
support of radiolocation complexes at the stage of development and testing
as well as an experimental-theoretical method for analysis of the
electromagnetic situation in the group of the radiolocation complexes (RLC)
used for detection of noncompatible (disturbing) RLC. The suggested
experiment obtained indices for RLC EMC that characterize a degree of the
quality decrease of its particular parameters. It may be used for selection and






The influence analysis of receiver channel phase instabilities on the
evaluation accuracy  of target angle coordinates in the adaptive phased
array antenna
Title Text
Khachaturov, V. R., Bulekbaev, D. A.Author Text
Radiofizika, Vol. 36, No. 3-4, pages 311-322, March - April 1993.  Authors
employed:  Izvestiya Vysshikh Uchebnykh Zavedenii.
Source Text
Signal processing, Antenna phased arrays, Receiving
antennas, Signal receivers,  Stability, Errors,
Adaptive systems, Radio direction finding systems,
Mathematical  techniques, Matrix algebra, phase
instabilities, Target angle coordinates
Keyword Text
Some study results are cited on static characteristics of the maximum
verisimilar  evaluation of a target angle coordinate in the presence of casual






Experiments using direction-detecting system of horn-signalTitle Text
Kimura, R., Suzuki, S., Imaeda, Y.Author Text
Journal of Japan Institute of Navigation, Vol. 88, pages 11-18; March 1993.Source Text
acoustic generators, angular measurement, array signal
processing, measurement errors,  microcomputer
applications, navigation, ships, signal detection,
ship's horn signal, direction-finding, microphones,
microcomputer, error, sound  pressure level
Keyword Text
The signal generated by a ship (Horn-ship) was picked by three microphones
placed on  the compass deck of another ship (Measurement ship).  A series
of experiments were  carried out for various distances in the range from 600 to
2000 m.  In this system, the  signal was digitized and sent to the
microcomputer and the direction was detected using  these data.  The error
was less than +or-15(deg), but the direction could not be detected  when






Experiments using direction-detecting system of horn-signalTitle Text
Kimura, R., Suzuki, S., Imaeda, Y.Author Text
Journal of Japan Institute of Navigation, Vol. 88, pages 11-18, March 1993.Source Text
acoustic generators, angular measurement, array signal
processing, measurement errors, microcomputer
applications, navigation, ships, signal detectionship's
horn signal, direction-finding, microphones,
microcomputer, error, sound pressure level
Keyword Text
The signal generated by a ship (Horn-ship) was picked by three microphones
placed on the compass deck of another ship (Measurement ship). A series of
experiments were carried out for various distances in the range from 600 to
2000 m. In this system, the signal was digitized and sent to the
microcomputer and the direction was detected using these data. The error
was less than +or-15(deg), but the direction could not be detected when






Angle-of-arrival estimation in multipath environments using chaos theoryTitle Text
Leung, H., Lo, T., Litva, J.Author Text
Signal Processing, Vol. 31, No.1, pages 57-68; March 1993.  Authors
employed:  Radar Division, Defense Research Established, Ottawa, Ontario,
Canada.
Source Text
array signal processing, chaos, electromagnetic wave
scattering, filtering and prediction  theory, radar
systems, radar theory, tracking systems, spectacular
multipath, EM wave scattering, power spectrum
estimation, naval air defense,  multipath environments,
chaos theory, angle-of-arrival estimation, low-angle
target  tracking, sea, reflected signal, diffuse
multipath, radar tracking methods,  sampled-aperture
radar, angle estimation performance, local linear
prediction method,  correlation dimension, predictor
order, real-life radar dat
Keyword Text
Investigates the problem of angle-of-arrival estimation in low-angle target
tracking over  the sea.  For the angle of interest, the radar must contend with
a reflected signal  consisting of both a specular and a diffuse multipath.
Conventional radar tracking  methods used in sampled-aperture radar only
consider the effect of specular component  and ignore the diffuse component.
Diffuse multipath, while arising out of the scattering  of electromagnetic waves
from rough sea surfaces, can affect the angle estimation  performance.  In
order to increase the accuracy of angle estimation, the effect of the  diffuse
multipath must be considered.  In a previous paper, H. Leung (see chaos,
solutions and fractals, vol.2, no.1, p.25, 1992) showed that diffuse multipath
may not  be a truly random phenomenon as is usually assumed.  Instead, it
may be modeled as a  deterministic chaotic process.  Based on this
observation, a novel radar tracking  technique is introduced.  The new
technique is based on the use of the local linear  prediction method to
estimate the power spectrum of the signals, and the use of the  correlation
dimension to estimate a suitable predictor order.  The authors evaluate the
performance of the new method using real-life radar data, and compare the






Angle-of-arrival estimation in multipath environments using chaos theoryTitle Text
Leung, H., Lo, T., Litva, J.Author Text
Signal Processing, Vol. 31, No.1, pages 57-68, March 1993.  Authors'
Association:  Defence Research Establishment, Radar Division, Ottawa,
Ontario, Canada.
Source Text
array signal processing, chaos, electromagnetic wave
scattering, filtering and prediction theory, radar
systems, radar theory, tracking systemsspecular
multipath, EM wave scattering, power spectrum
estimation, naval air defence, multipath environments,
chaos theory, angle-of-arrival estimation, low-angle
target tracking, sea, reflected signal, diffuse
multipath, radar tracking methods, sampled-aperture
radar, angle estimation performance, local linear
prediction method, correlation dimension, predictor
order, real-life radar data
Keyword Text
Investigates the problem of angle-of-arrival estimation in low-angle target
tracking over the sea. For the angle of interest, the radar must contend with a
reflected signal consisting of both a specular and a diffuse multipath.
Conventional radar tracking methods used in sampled-aperture radar only
consider the effect of specular component and ignore the diffuse component.
Diffuse multipath, while arising out of the scattering of electromagnetic waves
from rough sea surfaces, can affect the angle estimation performance. In
order to increase the accuracy of angle estimation, the effect of the diffuse
multipath must be considered. In a previous paper, H. Leung (see chaos,
solitons and fractals, vol.2, no.1, p.25, 1992) showed that diffuse multipath
may not be a truly random phenomenon as is usually assumed. Instead, it
may be modeled as a deterministic chaotic process. Based on this
observation, a novel radar tracking technique is introduced. The new
technique is based on the use of the local linear prediction method to
estimate the power spectrum of the signals, and the use of the correlation
dimension to estimate a suitable predictor order. The authors evaluate the
performance of the new method using real-life radar data, and compare the






Angle-of-Arrival Estimation in Multipath Environment Using Chaos
Theory
Title Text
Leung, Henry, Lo, Titus and Litva, JohnAuthor Text
Signal Processing, vol. 31, no. 1, March 1993.Source Text
Keyword Text
This paper investigates the problem of angle-of-arrival estimation in low-angle
target tracking over the sea.  For the angle of interest, the radar must contend
with a reflected signal consisting of both a specular and a diffuse multipath.
Conventional radar tracking methods used in sampled-aperture radar only
consider the effect of specular component and ignore the diffuse component.
Diffuse multipath, while arising out of the scattering of electromagnetic waves
from rough sea surfaces,  can affect the angle estimation performance.  In
order to increase the accuracy of angle estimation, the effect of the diffuse
multipath must be considered.  In a previous paper, we showed that diffuse
multipath may not be a truly random phenomenon as is usually assumed.
Instead, it may be modeled as a deterministic chaotic process.  Based on
this observation, a novel radar tracking technique is introduced.  The new
technique is based on the use of the local linear prediction method to
estimate the power spectrum of the signals, and the use of the correlation
dimension to estimate a suitable predictor order.  We evaluate the
performance  of the new method using real-life radar data, and compare the
results to those obtained by the conventional low-angle tracking technique.
(Authors' abstract, formal literature, English language/abstract and summary
also in German/Canada, angle-of-arrival, estimation, chaos, correlation















This paper shows that when polarization-sensitive arrays consisting of
crossed small loops and short dipoles are used, one can eliminate the
requirement in the ESPRIT algorithm that sensors must occur in matched
pairs.  The dipoles and loops are sensitive to the polarizations of incident
electric field components and the loops to magnetic field components of the
incident waves.  We exploit the invariance properties among the dipole and
loop outputs of an arbitrary array of orthogonal loops and orthogonal dipoles to
compute both the two-dimensional arrival angles and polarizations of incoming
narrow-band signals.  We also show that with dipoles and loops, vertical
arrays are not necessary to obtain good direction estimates for signals from















This paper shows that when polarization-sensitive arrays consisting of
crossed small loops and short dipoles are used, one can eliminate the
requirement in the ESPRIT algorithm that sensors must occur in matched
pairs. The dipoles and loops are sensitive to the polarizations of incident
electromagnetic plane waves.  The dipoles are sensitive to the incident
electric field components and the loops to magnetic field components of the
incident waves.  We exploit the invariance properties among the dipole and
loop outputs of an arbitrary array  of  orthogonal loops and orthogonal dipoles
to compute both the two-dimensional arrival angles and polarizations of
incoming  narrow-band signals.  We also show that with dipoles and loops,
vertical arrays are not necessary to obtain good direction estimates for
signals from low angles.  (Author's abstract, formal literature, English










IEEE Transactions on Antennas and Propagation, Vol. 41, No. 3, pages 379-
386, March 1993.  Author employed:  University of Kentucky, Lexington,
Kentucky.
Source Text
radio direction finding systems, electromagnetic wave
polarization, antenna arrays, loop  antennas, dipole
antennas, digital signal processing, polarization-
sensors.
Keyword Text
This paper shows that when polarization-sensitive arrays consisting of
crossed small loops  and short dipoles are used, one can eliminate the
requirement in the ESPRIT algorithm  that sensors must occur in matched
pairs.  The dipoles and loops are sensitive to the  polarizations of incident
electromagnetic plane waves.  The dipoles are sensitive to the  incident
electric field components and the loops to magnetic field components of the
incident waves.  We exploit the invariance properties among the dipole and
loop outputs  of an arbitrary array of orthogonal loops and orthogonal dipoles
to compute both the  two-dimensional arrival angles and polarizations of
incoming narrow-band signals.  We  also show that with dipoles and loops,
vertical arrays are not necessary to obtain good  direction estimates for










Transactions on Antennas and Propagation, Vol. 41, No. 3, pages 379-386,
March 1993. Author's Association:  University of Kentucky, Lexington, KY.
Source Text
Radio direction finding systems, Electromagnetic wave
polarization, Antenna arrays, Loop antennas, Dipole
antennas, Digital signal processing, Polarization-
sensitive arrays, ESPRIT algorithm
Keyword Text
This paper shows that when polarization-sensitive arrays consisting of
crossed small loops and short dipoles are used, one can eliminate the
requirement in the ESPRIT algorithm that sensors must occur in matched
pairs. The dipoles and loops are sensitive to the polarizations of incident
electromagnetic plane waves. The dipoles are sensitive to the incident electric
field components and the loops to magnetic field components of the incident
waves. We exploit the invariance properties among the dipole and loop
outputs of an arbitrary array of orthogonal loops and orthogonal dipoles to
compute both the two-dimensional arrival angles and polarizations of incoming
narrow-band signals. We also show that with dipoles and loops, vertical
arrays are not necessary to obtain good direction estimates for signals from






Direction finding of disturbing electromagnetic field sourcesTitle Text
Mewes, H., Luiken ter Haseborg, J., Wolf, F.Author Text
Conference:  10th International Zurich Symposium on Electromagnetic
Compatibility, Zurich, Switzerland, March 9-11, 1993.  Sponsored by IEEE,
ACM.  Proceedings published by ETH Zentrum, Zurich, Switzerland, pages
21D6/99-104, 1993.  Authors' Association:  Authors' Association:  Tech. Univ.
Hamburg-Harburg, Germany.
Source Text
array signal processing, electromagnetic compatibility,
electromagnetic fields, electromagnetic interference,
radio direction-finding, spectral analysisHF band,
simulation results, high resolution spectral
estimation, disturbing electromagnetic field sources,
EMC, radio direction finding algorithms, beamforming
techniques, experimental system, computer controlled
multichannel receiver, VHF band
Keyword Text
The localization of disturbing electromagnetic field sources is of great
significance in EMC. There exist many radio direction finding algorithms, but
most of them fail, if more than one radiation source is present. High resolution
spectral estimation techniques, which allows one to surpass this limitation,
are described and compared with conventional beamforming techniques.
Various algorithms are implemented to an experimental system for direction
finding with a computer controlled multichannel receiver for the HF and VHF






Real-time processing system of lightning locating and other signalsTitle Text
Ni Zhuo, Shu Yong, Fu Zhengcai, Li FushouAuthor Text
Journal of Shanghai Jiaotong University, Vol. 27, No. 2, pages 93-101; March
1993. (ISSN 0253-9942)  Authors employed:  Shanghai Jiaotong University,
China,
Authors employed:  Shanghai Jiaotong University, China.
Source Text
atmospheric measuring apparatus, atmospheric
techniques, computerized  instrumentation, lightning,
real-time systems, signal processing equipment ,China,
real-time signal processing system, lightning-location
system, lightning  direction-finders, position-
analyzer, lightning current calculation method,
Zhejiang  province
Keyword Text
The lightning-location system is composed of several lightning direction-
finders, a  position-analyzer and output facilities.  The authors discuss the
receiving, discrimination  and direction-finding principles of lightning signals,
and also the position-analyzing  optimization, lightning current calculation
method using a position-analyzer.  The authors  briefly introduce real-time







Real-time processing system of lightning locating and other signalsTitle Text
Ni Zhuo, Shu Yong, Fu Zhengcai, Li FushouAuthor Text
Journal of Shanghai Jiaotong University, Vol. 27, No. 2, pages 93-101, March
1993.  (ISSN 0253-9942)  Authors' Association:  Shanghai Jiaotong
University, China.
Source Text
atmospheric measuring apparatus, atmospheric
techniques, computerised instrumentation, lightning,
real-time systems, signal processing equipment China,
real-time signal processing system, lightning-location
system, lightning direction-finders, position-analyzer,
lightning current calculation method, Zhejiang province
Keyword Text
The lightning-location system is composed of several lightning direction-
finders, a position-analyzer and output facilities. The authors discuss the
receiving, discrimination and direction-finding principles of lightning signals,
and also the position-analyzing optimization, lightning current calculation
method using a position-analyzer. The authors briefly introduce real-time







Cloud-to-ground lightning in the Blizzard of '93Title Text
ORVILLE, RICHARD E.Author Text
Geophysical Research Letters, Vol. 20, No. 13, pages 1367-1370, March
1993.  (ISSN 0094-8276)  Author's Association:  Cooperative Inst. for Applied
Meteorological Studies, College Station, Texas.
Source Text
FREQUENCY DISTRIBUTION, LIGHTNING, STORMS (METEOROLOGY)Keyword Text
In the 48-hour period of 06 UT March 12 to 06 UT March 14, 1993, the eastern
United States experienced one of the most severe storms of the century.,
This winter storm produced over 59,000 cloud-to-ground flashes with a peak
lightning rate exceeding 5,100flashes per hour., Flash densities exceeded
0.16 flashes per sq km in an area just south of Tampa, Florida., The overall
percentage of positive flashes averaged 13.1 percent and positive flash
percentages exceeded 60 percent in the northern portion of thetorm as it
moved over northern Florida and southern Alabama and Georgia., Median
peak currents for negative flashes were 30 kA and for positive flashes 52 kA.,
Flash density contours followed the Gulf Stream off the coast of the






Target Detection via Kalman Filtering.Title Text
Sipe, G. A.Author Text
Master's Thesis:   83 pages; March 1993.  Author employed:  Naval
Postgraduate School, Monterey, California.
Source Text
algorithms, angle of arrival, cycles, dwell time,
emitters, energy, filtration, Kalman  filtering,
measurement, parameters, pulse trains, pulses,
quantity, radar signals,  rejection, targets, test and
evaluation, time domain, subroutines, computer files,
menu,  target detection, theses, optimization, signal
to noise ratio, NTISDODXA
Keyword Text
A simple, time domain method is used to analyze moderate to high PRF
radar signals.  The quantities of interest are the signal's PRF, SNR, and time
of arrival.  The time of  arrival problem is important because it can be used,
with multiple sensors, to determine  the position of the emitting target.  An
algorithm is described which will produce these  values using Kalman filtering.
 Individual pulses in a pulsed type radar are measured  against a threshold
using a two sample detection scheme to provide some glitch rejection.
Results of individual, time domain measurements of the signal parameter are
smoothed  with a Kalman filter.  Integrating the pulse train envelope during the
radar dwell time  provides the energy centroid for a scan cycle.  This centroid,
time difference with  multiple sensors provides observables for an Extended
Kalman Filter for emitter  localization.  The work here simulates all data.
Tests of the algorithms developed were  conducted on real data in addition to
the work presented here.... Kalman  filtering, Angle of arrival, Time difference






Target Detection via Kalman FilteringTitle Text
Sipe, G. A.Author Text
Master's Thesis:  83 pages, March 1993.  Author's  Association:  Naval
Postgraduate School, Monterey, CA.
Source Text
Algorithms, Angle of arrival, Cycles, Dwell time,
Emitters, Energy, Filtration, Kalman filtering,
Measurement, Parameters, Pulse trains, Pulses,
Quantity, Radar signals, Rejection, Targets, Test and
evaluation, Time domain, Subroutines, Computer files,
Menu, Target detection, Theses, Optimization, Signal to
noise ratio
Keyword Text
A simple, time domain method is used to analyze moderate to high PRF
radar signals. The quantities of interest are the signal's PRF, SNR, and time
of arrival. The time of arrival problem is important because it can be used, with
multiple sensors, to determine the position of the emitting target. An
algorithm is described which will produce these values using Kalman filtering.
Individual pulses in a pulsed type radar are measured against a threshold
using a two sample detection scheme to provide some glitch rejection.
Results of individual, time domain measurements of the signal parameter are
smoothed with a Kalman filter. Integrating the pulse train envelope during the
radar dwell time provides the energy centroid for a scan cycle. This centroid,
time differenced with multiple sensors provides observables for an Extended
Kalman Filter for emitter localization. The work here simulates all data. Tests
of the algorithms developed were conducted on real data in addition to the







Longitudinal control of a string of vehicles using vehicle-to-vehicle
communication
Title Text
Tsugawa, S. T., Murata, S.Author Text
Journal of Mechanical Engineering Laboratory, Vol. 47, No. 2, pages 38-46;
March 1993.
Source Text
digital control, digital radio systems, mobile radio
systems, position control, radio  direction-finding,
road traffic, traffic control, longitudinal control
algorithm, vehicle-to-vehicle communication, automatic
velocity  control, local digital communication system,
PD control algorithm, pole assignment  problem, one-way
communication
Keyword Text
The authors describe a longitudinal control algorithm for a string of moving
vehicles,  which uses vehicle-to-vehicle communication.  Each vehicle in the
string is equipped with  automatic velocity control, and is linked to the
vehicles next to it by a local digital  communication system. The vehicles
travel close together in the string, and longitudinal  control is achieved using a
PD control algorithm cast in the form of a pole assignment  problem.  The
algorithm requires that control signals, and position and velocity data for
each vehicle be transmitted to the following vehicle.  It can be shown that one-
way  communication is sufficient to provide the required degree of control.
Simulations were  performed to compare the vehicle following performance of






Longitudinal control of a string of vehicles using vehicle-to-vehicle
communication
Title Text
Tsugawa, S.T. and Murata, S.Author Text
Journal of Mechanical Engineering Laboratory, Vol. 47, No. 2, pages 38-46,
March 1993.  Japan
Source Text
digital control, digital radio systems, mobile radio
systems, position control, radio direction-finding,
road traffic, traffic controllongitudinal control
algorithm, vehicle-to-vehicle communication, automatic
velocity control, local digital communication system,
PD control algorithm, pole assignment problem, one-way
communication
Keyword Text
The authors describe a longitudinal control algorithm for a string of moving
vehicles, which uses vehicle-to-vehicle communication. Each vehicle in the
string is equipped with automatic velocity control, and is linked to the vehicles
next to it by a local digital communication system. The vehicles travel close
together in the string, and longitudinal control is achieved using a PD control
algorithm cast in the form of a pole assignment problem. The algorithm
requires that control signals, and position and velocity data for each vehicle
be transmitted to the following vehicle. It can be shown that one-way
communication is sufficient to provide the required degree of control.
Simulations were performed to compare the vehicle following performance of






Eighth International Conference on Antennas and PropagationTitle Text
UnknownAuthor Text
Conference Publication, No. 370, London, UK, 1993.  (ISBN 0 85296 572 9)Source Text
antenna accessories, antennas, radio links, radiowave
propagationHF noise, flat plate antennas, antenna
horns, radiowave propagation, satellite antennas,
transmission line structure modal analysis, fading,
scintillation, microcellular radio, indoor mobile
radio, printed antennas, fade counter measures,
electromagnetic theory, personal communication
antennas, frequency selective surfaces, remote sensing,
patch antennas, antenna measurements, HF systems, HF
direction finding, antenna reflectors, ionospheric
tomography, array antennas, antenna feeds, melting band
effects, polarimetry, adaptive antennas, radomes,
system planning
Keyword Text
The following topics were dealt with: radiowave propagation; satellite
antennas; transmission line structure modal analysis; fading and scintillation;
microcellular radio; indoor mobile radio; flat plate printed antennas; fade
counter measures; electromagnetic theory; personal communication
antennas; frequency selective surfaces; remote sensing; patch antennas;
antenna measurements; HF systems/noise; HF direction finding; antenna
reflectors; ionospheric tomography; array antennas; antenna feeds and horns;







Resolution of multimoded HF transmissions using the DOSE
superresolution direction finding algorithm
Title Text
Zatman, M.A., Strangeways, H.J., Warrington, E.M.Author Text
Conference:  Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, March 30-April 2, 1993.  Conference Publication, No. 370,
published by IEE, London, UK, Vol. 1, pages 415-17, 1993.  (ISBN 0 85296
572 9)  Authors' Association:  Leeds University, UK.
Source Text
array signal processing, ionospheric electromagnetic
wave propagation, radiowave propagationsuperresolution
direction finding algorithm, multimoded ionospherically
propagated signals, DOSE, direction of arrival by
signal elimination, seven element array, European
broadcast transmissions, multimoded HF signals,
received multi-component wave-field, separate modes, 9
to 10 MHz
Keyword Text
Attempts to use the MUSIC algorithm to resolve multimoded ionospherically
propagated signals failed due to the lack of robustness of MUSIC. A new
algorithm DOSE (direction of arrival by signal elimination) is described, and its
effectiveness evaluated from measurements made on a seven element array
for a number of European broadcast transmissions in the range 9-10 MHz.
This new superresolution method is very much better at resolving multimoded
HF signals than interferometry and much more robust than MUSIC. In all
cases, it was found that DOSE was able to resolve the received multi-
component wave-field into separate modes which agreed well with those






Direction of Arrival of Radio Signals within BuildingsTitle Text
Bakar, A. H. Abu and Matthews, P. A.Author Text
URSI/IEE Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, 30 March - 2 April 1993.
Source Text
Keyword Text





On the Implementation of Global Interpolating Functions for Shaped
Reflector Antennas
Title Text
Bergmann, J. R. and Hasselmann, F. J. V.Author Text
URSI/IEE Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, 30 March - 2 April 1993.
Source Text
Keyword Text





Topographic Data for Radio System PlanningTitle Text
Charlton, D. G.Author Text
URSI/IEE Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, 30 March - 2 April 1993.
Source Text
Keyword Text





Recursive direction finding in the presence of sensor array uncertaintiesTitle Text
Clements, J.H. and III, Lo, J.T.-H.Author Text
Conference:  ICASSP '93, IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, NY, Vol.4, pages 308-11, 1993.  (ISBN 0 7803 0946 4)  Authors'
Association:  Dept. of Math. & Stat., Maryland Univ., Baltimore, MD
Source Text
array signal processing, calibration, maximum
likelihood estimation, radio direction-findingmaximum
likelihood estimates, DOA estimation, algorithm, sensor
array uncertainties, a priori, signal arrival
directions, sensor locations, Gaussian random
variables, covariances, recursive procedure, self-
localization, calibration
Keyword Text
An algorithm which recursively computes the maximum likelihood (ML)
estimates of the arrival directions of multiple signals in the presence of sensor
array uncertainties is presented. It is assumed that a priori estimates of the
signal arrival directions and sensor locations and intrinsic phases are
available and that they are reliably described by Gaussian random variables
with a given means and covariances. The algorithm combines the a priori
information together with new data collected by the array and then produces
updated estimates and covariances of both the signal arrival directions and
the unknown sensor parameters. Therefore, not only does this recursive
procedure generate optimal estimates of the signal locations, but it also






A new method for adaptive wideband beamformingTitle Text
DeLap, R. and Hero, A.Author Text
Conference:  ICASSP '93, IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, NY, Vol.4, pages 348-51, 1993.  (ISBN 0 7803 0946 4)  Authors'
Association:  Dept. of EENG, Air Force Inst. of Technol., Wright-Patterson
AFB, OH.
Source Text
adaptive systems, antenna phased arrays, array signal
processing, radio direction-finding, variational
techniquesadaptive wideband beamforming, angle of
arrival, wideband adaptive beamsummer, adaption
criterion, variance, performance, target resolution
Keyword Text
Classical angle of arrival (AOA) estimation methods assume incoming signals
are either purely narrowband or purely wideband in nature. There are many
physical scenarios where this may not be the case. The authors call such
scenarios mixed, in that the incoming signals contain a combination of both
wideband and narrowband components. They introduce a new method for
performing AOA estimation using a wideband adaptive beamsummer in the
presence of mixed (narrowband and wideband) signals. The method uses an
adaption criterion which is a function of both the mean and variance of the
beamsummer output. The method is an extension of a similar narrowband
beamsummer method (ICASSP1992 vol.4, p.461-4). Simulation results are
presented which compare the performance of the new criterion with the
standard narrowband and wideband adaptation criteria. These results show
that the new method can perform as well or better than the classical methods






Direction finding for wide-band signals using an interpolated arrayTitle Text
Friedlander, B. and Weiss, A.J.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No. 4, pages 1618-34,
April 1993.  (ISSN 1053-587X)  Authors' Association:  Department of Electr. &
Computer Engineering, California University, Davis, CA.
Source Text
array signal processing, eigenvalues and
eigenfunctions, interpolation, matrix algebra,
perturbation techniques correlated signals, array
signal processing, interpolated array, direction-
finding algorithm, multiple wideband signals, virtual
arrays, convergence matrices, composite covariance
matrix, eigendecomposition, narrowband MUSIC algorithm,
asymptotic covariance matrix, DOA estimation errors,
perturbation analysis, coherent signals
Keyword Text
The authors derive a new direction-finding algorithm for multiple wideband
signals received by an arbitrary array and analyze its performance. Using an
interpolation technique, they generate a set of virtual arrays, each for a
different frequency band, having the same array manifold. The convergence
matrices of these arrays are added to produce a composite covariance
matrix. Direction-of-arrival (DOA) estimates are obtained by
eigendecomposition of this composite covariance matrix using the
narrowband MUSIC algorithm or its variants. Closed-form expressions for the
asymptotic covariance matrix of the DOA estimation errors are derived using
a perturbation analysis, evaluated for specific cases, and compared with the
Cramer-Rao lower bound. Special attention is given to correlated and coherent
signals. The formulas for the error covariance are quite general and can be






Direction finding for wide-band signals using an interpolated arrayTitle Text
Friedlander, B., Weiss, A. J.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No.4, pages 1618-34; April
1993. Authors employed:  Department of Electrical & Computer Engineering,
California University, Davis, California.
Source Text
array signal processing, eigenvalues and
eigenfunctions, interpolation, matrix algebra,
perturbation techniques, correlated signals, array
signal processing, interpolated array, direction-
finding  algorithm, multiple wideband signals, virtual
arrays, convergence matrices, composite  covariance
matrix, eigendecomposition, narrowband MUSIC algorithm,
asymptotic  covariance matrix, DOA estimation errors,
perturbation analysis, coherent signals
Keyword Text
The authors derive a new direction-finding algorithm for multiple wideband
signals  received by an arbitrary array and analyze its performance.  Using an
interpolation  technique, they generate a set of virtual arrays, each for a
different frequency band,  having the same array manifold.  The convergence
matrices of these arrays are added to  produce a composite covariance
matrix.  Direction-of-arrival (DOA) estimates are  obtained by
eigendecomposition of this composite covariance matrix using the
narrowband MUSIC algorithm or its variants. Closed-form expressions for the
asymptotic  covariance matrix of the DOA estimation errors are derived using
a perturbation analysis,  evaluated for specific cases, and compared with the
Cramer-Rao lower bound.  Special  attention is given to correlated and
coherent signals.  The formulas for the error  covariance are quite general and







Modulation by Relief Slopes and Ground Electromagnetic Parameters
Irregularities of Radio Location Signal Reflected from the Rough Surface
Title Text
Fuchs, J. M. and MikhailovskiiAuthor Text
URSI/IEE Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, 30 March - 2 April 1993.
Source Text
Keyword Text





Adaptive filtering in underwater tracking with correlated measurement
noise
Title Text
Graham, M.L., O'Brien, F., Gong, K.F., Hammel, S.E.Author Text
Conference:  ICASSP '93, IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, NY, Vol.1, pages 285-8, 1993.  (ISBN 0 7803 0946 4)  Authors'
Association:  US Naval Undersea Warfare Center Div., Newport, RI
Source Text
adaptive filters, hierarchical systems, Monte Carlo
methods, real-time systems, simulation, state
estimation, tracking, underwater soundunderwater
tracking, correlated measurement noise, hierarchical
adaptive filtering technique, real-time nonlinear state
estimation problem, relative efficiency, mathematical
model, Monte Carlo simulation
Keyword Text
The authors describe a multistage, hierarchical adaptive filtering technique
derived for a complex, real-time nonlinear state estimation problem where the
measurement noise is markedly non-Gaussian. The relative efficiency of the
derived mathematical model was demonstrated through a Monte Carlo







Direction finding of precursory radio emissions associated with
earthquakes: a proposal
Title Text
Hayakawa, M., Tomizawa, I., Ohta, K., Shimakura, S., Fujinawa, Y.,
Takahashi, K., Yoshino, T.
Author Text
Physics of the Earth and Planetary Interiors, IAGA, IASPEI; Vol. 77, No.1-2,
pages 127-35, April 1993.  Authors employed:  University of Electro-
Communications, Tokyo, Japan.
Source Text
atmospherics, earthquakes, geomagnetic variations,
geophysical techniques, seismology,  terrestrial
electricity, earthquakes short-term EM precursors,
Tsukuba, electric field components waveforms
measurement, atmospherics, EM emissions, Hasaki, SE
Honshu, Japan, E Asia,  precursory radio emissions,
magnetic field components, ELF, ULF, wave mode,
observed signal, wave impedance, wave polarization,
wave coherence, 0 to 10 Hz,  1520 to 1530 Hz
Keyword Text
A method of finding the direction of precursory radio emissions associated
with  earthquakes is proposed, based on the simultaneous measurements of
the waveforms of  multiple electric and magnetic field components at ELF
(1.525 kHz+or-5 Hz) and ULF  (0-10 Hz) at a few stations. This measurement
makes it possible to determine the wave  mode of the observed signal (for
example, its direction of arrival) by measuring such  parameters as the wave
impedance, wave polarization and wave coherence.  From these  observations







Direction finding of precursory radio emissions associated with
earthquakes: a proposal
Title Text
Hayakawa, M., Tomizawa, I., Ohta, K., Shimakura, S., Fujinawa, Y.,
Takahashi, K., Yoshino, T.
Author Text
Physics of the Earth and Planetary Interiors, Vol. 77, No.1-2, pages 127-35,
April 1993.  Authors'  Association:  University of Electro-Communications,
Tokyo, Japan.
Source Text
atmospherics, earthquakes, geomagnetic variations,
geophysical techniques, seismology, terrestrial
electricityearthquakes short-term EM precursors,
Tsukuba, electric field components waveforms
measurement, atmospherics, EM emissions, Hasaki, SE
Honshu, Japan, E Asia, precursory radio emissions,
magnetic field components, ELF, ULF, wave mode,
observed signal, wave impedance, wave polarization,
wave coherence, 0 to 10 Hz, 1520 to 1530 Hz
Keyword Text
A method of finding the direction of precursory radio emissions associated
with earthquakes is proposed, based on the simultaneous measurements of
the waveforms of multiple electric and magnetic field components at ELF
(1.525 kHz+or-5 Hz) and ULF (0-10 Hz) at a few stations. This measurement
makes it possible to determine the wave mode of the observed signal (for
example, its direction of arrival) by measuring such parameters as the wave
impedance, wave polarization and wave coherence. From these observations







Eigenvalues and eigenvectors of covariance matrices for closely-spaced
signals in multi-dimensional direction finding
Title Text
Jachner, J. and Lee, H.Author Text
Conference:  ICASSP '93, IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, NY, Vol.4, pages 228-31, 1993.  (ISBN 0 7803 0946 4)  Authors'
Association:  Atlantic Aerospace Electronics Corp., Waltham, MA
Source Text
array signal processing, eigenvalues and
eigenfunctions, matrix algebra, parameter estimation,
radio direction-finding, signal detectionmulti-
dimensional direction finding, eigenvalues,
eigenvectors, covariance matrices, closely-spaced
signals, generic arrival vector, source configuration,
parameter estimation algorithms
Keyword Text
The authors characterize the eigenvalues and eigenvectors of covariance
matrices that arise in direction finding scenarios with multiple parameters
such as azimuth, elevation and, in some applications, also range (multi-D
scenarios). They build upon work by H. Lee (1992) for closely-spaced signals
with a single directional parameter (1-D). In multi-D, the limiting (small signal
spacing) eigenvalues and eigenvectors can be ascertained from a sequence of
constant low-rank matrices N/sub k/ expressed in terms of the generic arrival
vector, its spatial derivatives, the source configuration, and the source
covariances. The limiting eigenvalues are proportional to delta omega /sup 2(k-
1)/, where delta omega is the maximum spacing between sources and k
epsilon (1,. . .m). It is shown that for a given number of sources m decreases
as parameter dimension increases, hence covariance matrix conditioning is
improved in multi-D relative to 1-D settings. The results are applicable to







Observations of the Direction of Arrival of HF Signals Propagated over
High Latitude and Mid Latitude Paths
Title Text
Jones, T. B., Gunn, A. and Warrington, E. M.Author Text
URSI/IEE Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, 30 March - 2 April 1993.
Source Text
Keyword Text





The influence analysis of receiver channel phase instabilities on the
evaluation accuracy of target angle coordinates in the adaptive phased
array antenna
Title Text
Khachaturov, V.R., Bulekbaev, D.A.Author Text
Radiofizika, Vol. 36, No. 3-4, pages 311-322,  Mar-Apr 1993.Source Text
Signal processing, Antenna phased arrays, Receiving
antennas, Signal receivers, Stability, Errors, Adaptive
systems, Radio direction finding systems, Mathematical
techniques, Matrix algebraPhase instabilities, Target
angle coordinates
Keyword Text
Some study results are cited on static characteristics of the maximum
verisimilar evaluation of a target angle coordinate in the presence of casual






Listening with Two EarsTitle Text
Konishi, MasakazuAuthor Text
Scientific American, vol. 268, no. 4, April 1993.Source Text
Keyword Text
Just as depth perception requires two eyes, a pair of ears is needed to
pinpoint a sound.  The brain combines the signals into a unified directional
cue.  Studies of barn owls, which capture their prey in total darkness by
relying on sound alone, have revealed almost every step of this remarkable
computational exercise.  Humans and other mammals probably process
sound in a similar manner.  (Scientific abstract, formal literature, English






A novel approach for detecting the number of emitters in a clusterTitle Text
Lee, H., and Li, F.Author Text
IEEE. New York, NY, USA. 261-4 vol.1, 5 vol. (652+735+606+559+681),
USA. Atlantic Aerospace Electronics Corp., Waltham, MA, USA. April 1993.
Source Text
array signal processing, eigenvalues and
eigenfunctions, radio direction-finding, signal
detection, vectorsminimum description length,
eigenvector detection technique, number of emitters,
Akaike information criteria, direction finding array,
detection performance, algorithm, cluster of closely
spaced sources, detection threshold SNR
Keyword Text
Minimum description length (MDL) and Akaike information criteria (AIC) are
two well-known techniques for estimating (or detecting) the number of sources
observed by a direction finding array. The authors argue that nether MDL nor
AIC optimizes detection performance. They do so by presenting an example
algorithm applicable to a cluster of closely spaced sources that can usefully
detect the number of emitters at a lower signal-to-noise ratio (SNR) than
either MDL or AIC, or beamspace versions of MDL or AIC. The approach is
not derived from information theoretic considerations as are MDL and AIC. A
theoretical expression is presented for detection threshold SNR, which shows






Redundancy averaging with large arraysTitle Text
Linebarger, Darel A.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No. 4,  pages 1707-1710,
April 1993.  Author employed:  University of Texas at Dallas, Richardson,
Texas.
Source Text
radio direction finding systems, matrix algebra,
estimation, correlation theory, antenna  arrays,
direction of arrival estimation, direction finding,
spatial correlation matrix estimates,  spatial
averaging, redundancy averaging, array processing
Keyword Text
Redundancy averaging is a spatial averaging technique that can lead to
improved spatial  correlation matrix estimates in terms of reduced intersignal
coherence and reduced  variance, but it has the undesirable characteristic of
potentially biasing direction  estimates. In this correspondence, we show that
for linear equally spaced arrays, any bias  induced in the direction estimates
by redundancy averaging vanishes as the number of  sensors becomes large.






Redundancy averaging with large arraysTitle Text
Linebarger, Darel A.Author Text
Transactions on Signal Processing, Vol. 41, No. 4, pages 1707-1710, April
1993.  Author's Association:  University of Texas at Dallas, Richardson,
Texas.
Source Text
Radio direction finding systems, Matrix algebra,
Estimation, Correlation theory, Antenna arraysDirection
of arrival estimation, Direction finding, Spatial
correlation matrix estimates, Spatial averaging,
Redundancy averaging, Array processing
Keyword Text
Redundancy averaging is a spatial averaging technique that can lead to
improved spatial correlation matrix estimates in terms of reduced intersignal
coherence and reduced variance, but it has the undesirable characteristic of
potentially biasing direction estimates. In this correspondence, we show that
for linear equally spaced arrays, any bias induced in the direction estimates
by redundancy averaging vanishes as the number of sensors becomes large.






Wideband cyclic MUSICTitle Text
Mauck, K.D.Author Text
Conference:  ICASSP '93, IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, NY, Vol.4, pages 288-91, 1993.  (ISBN 0 7803 0946 4)  Authors'
Association:  MITRE Corp., Bedford, MA
Source Text
array signal processing, parameter estimation, radio
direction-findingdirection of arrival, wideband cyclic
MUSIC, multiple wideband cyclostationary signals,
algorithm, DOA estimation, performance
Keyword Text
High-resolution direction of arrival (DOA) estimates of cyclostationary signals
in an environment with many more interferers than sensors is made possible
using techniques like cyclic multiple signal classification (MUSIC) and
variants. However, these techniques are only valid for narrowband signals.
While signal-selective time difference of arrival (TDOA) estimation techniques
for wideband cyclostationary signals have been proposed, these techniques
cannot resolve closely spaced signals. The author presents a new high
resolution, signal-selective DOA estimation algorithm called wideband cyclic
MUSIC that is effective against multiple wideband cyclostationary signals in
interference. This algorithm is compared with other DOA estimation






Localizer design to improve missed approach guidanceTitle Text
McFarland, Richard H.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 29, No. 2,
pages 302-309, April 1993.  Author employed:  Ohio University, Athens, Ohio.
Source Text
aircraft landing systems, aircraft landing, aircraft
instruments, radio direction finding  systems, air
navigation, VHF localizer, aircraft missed approach,
instrument landing systems
Keyword Text
A novel VHF localizer system has been designed, built and successfully
tested to provide  increased reliability and safety of commercial and general
aviation air transportation.  Additional benefits which can accrue are more
precise tracks for aircraft executing a  missed approach, reduced volume of
the airspace needed for missed approaches, and  reduced sizes of areas
affected by noise. The design uses contemporary instrument  landing system
(ILS) hardware to provide dual independent front and back course  directional
localizer operation with two carriers in the receiver passband offset 4 KHz
from the nominal carrier frequency. An example is given of an application and
solution  to an ILS problem at Reno, Nevada. Relevant data are presented.






Localizer design to improve missed approach guidanceTitle Text
McFarland, Richard H.Author Text
Transactions on Aerospace and Electronic Systems, Vol. 29, No. 2, pages
302-309,  April 1993.   Author's Association:  Ohio University, Athens, Ohio.
Source Text
Aircraft landing systems, Aircraft landing, Aircraft
instruments, Radio direction finding systems, Air
navigationVHF localizer, Aircraft missed approach,
Instrument landing systems
Keyword Text
A novel VHF localizer system has been designed, built and successfully
tested to provide increased reliability and safety of commercial and general
aviation air transportation. Additional benefits which can accrue are more
precise tracks for aircraft executing a missed approach, reduced volume of
the airspace needed for missed approaches, and reduced sizes of areas
affected by noise. The design uses contemporary instrument landing system
(ILS) hardware to provide dual independent front and back course directional
localizer operation with two carriers in the receiver passband offset 4 KHz
from the nominal carrier frequency. An example is given of an application and







Observations of the Signal Strength of HF Signals Propagated over High
Latitude Paths
Title Text
Milan, S. E., Jones, T. B. and Warrington, E. M.Author Text
URSI/IEE Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, 30 March - 2 April 1993.
Source Text
Keyword Text





Radio Direction Finding on Short Waves at Es-Layer PresenceTitle Text
Minullin, R. G.Author Text
URSI/IEE Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, 30 March - 2 April 1993.
Source Text
Keyword Text





Estimating the angular coordinate of a complex targetTitle Text
Monakov, A. A.Author Text
Radiotekhnika.  Translation: Telecommunications and Radio Engineering,
Part 2 (Radio Engineering), Vol. 48, No. 4, pages 86-90; April 1993.
Source Text
angular measurement, maximum likelihood estimation,
radar receivers, radar theory, radio direction-finding,
angular coordinate, complex target, extended target,
single-pulse sum-difference  direction finder, luminous
points, reflected signals, stable coherent reflections,
 incoherent luminous points, stable reflector, single-
pulse sum-difference receiver,  maximum-likelihood
estimate
Keyword Text
The problem of determining the angular coordinate of an extended target using
a  single-pulse sum-difference direction finder was solved by Milstein (IEEE
Trans., IT-27,  No. 2, 1981). The target was represented by a set of luminous
points, the reflected  signals from which were incoherent. This model is not
universal, since the target may  contain a small number of luminous points
which act as sources of stable coherent  reflections. The purpose of the
present paper is to synthesize and analyze an instrument  for measuring the
angular coordinate of an extended complex target, which behaves as  a set of
incoherent luminous points and a stable reflector. A single-pulse sum-






Estimating the angular coordinate of a complex targetTitle Text
Monakov, A.A.Author Text
Radiotekhnika, RATEAO SN- 0033-8486.  Translation:  Telecommunications
and Radio Engineering, Part 2 (Radio Engineering), Vol. 48, No. 4, pages 86-
90, April 1993.
Source Text
angular measurement, maximum likelihood estimation,
radar receivers, radar theory, radio direction finding,
angular coordinate, complex target, extended target,
luminous points, reflected signals, stable coherent
reflections, incoherent luminous points, stable
reflector, single pulse sum/difference receiver,
maximum likelihood estimate, Radar theory, Radar
equipment, systems and applications
Keyword Text
The problem of determining the angular coordinate of an extended target using
a single-pulse sum-difference direction finder was solved by Milstein (IEEE
Trans., IT-27, No. 2, 1981). The target was represented by a set of luminous
points, the reflected signals from which were incoherent. This model is not
universal, since the target may contain a small number of luminous points
which act as sources of stable coherent reflections. The purpose of the
present paper is to synthesize and analyze an instrument for measuring the
angular coordinate of an extended complex target, which behaves as a set of
incoherent luminous points and a stable reflector. A single-pulse sum-






Source separation based on coupled single DOA estimation processorsTitle Text
Najar, M., Lagunas, M.A., Perez-Neira, A.I.Author Text
Conference:  ICASSP '93, IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, NY, Vol.4, pages 336-9, 1993.  (ISBN 0 7803 0946 4)  Authors'
Association:  TSC Dept., ETSI. de Telecommun., Barcelona, Spain.
Source Text
adaptive filters, array signal processing,
optimisationcoupled single DOA estimation processors,
separation of sources, array of sensors, adaptive
algorithm, direction of arrival, source beamforming,
narrowband array processing, Kolmogorov's theorem,
inhibition, optimization
Keyword Text
The separation of sources from an array of sensors is addressed. Based on
Kolmogorov's theorem, an adaptive algorithm is proposed to separate
simultaneously all the unknown impinging sources on an aperture of sensors.
This method solves the problem of simultaneous direction of arrival (angle of
arrival) estimation and source beamforming in narrowband array processing.
Kolmogorov's theorem is implemented by a network composed of two different






Seismo-Electromagnetic Effects Symposium held during the XX General
Assembly of the  IUGG
Title Text
no authorAuthor Text
Physics of the Earth and Planetary Interiors, IAGA, IASPEI; Vol. 77, No.1-2,
April, 1993.
Source Text
atmospherics, earthquakes, geomagnetic variations,
seismology, terrestrial electricity,  volcanology,
earthquakes electrical precursors, ELF atmospherics,
earthquakes EM precursors, ULF,  Japan, E Asia, USA,
low-latitude magneto spheric whistlers propagation,
VLF,  Armenia, Slovakia, Ukraine, S California, SW
United States, volcanic eruptions  precursors, volcanic
areas corona discharge, real-time detection, anomalous
geoelectric  changes, electromagnetic field, earthquake
focus, low-frequency seismogenic EM  emissions, source
regions, precursory seismo-electric fields, electric
field variations,  geoelectromagnetism, geodynamics,
geothermal areas, high-frequency  seismo-
electromagnetic effects, ULF emissions, Spitak
earthquake, after shocks, seismic  activity, long-term
ELF background noise measurements, earthquake precursor
 emissions, direction finding, precursory radio
emissions, secular variation, geomagnetic  field,
Carpathians, 0 to 3 kHz
Keyword Text
The following topics were dealt with: real-time detection of anomalous
geoelectric  changes; on the electromagnetic field of an earthquake focus; low-
frequency seismogenic  EM emissions as precursors to earthquakes and
volcanic eruptions; locating source  regions of precursory seismo-electric
fields, and the mechanism generating electric field  variations;
geoelectromagnetism and geodynamics-'corona discharge' from volcanic and
geothermal areas; high-frequency seismo-electromagnetic effects; ULF
emissions  connected with the Spitak earthquake and its after shocks; the
influence of seismic activity  on the propagation of magneto spheric whistlers
at low latitudes; long-term ELF  background noise measurements, window
regions, and earthquake precursor emissions;  direction finding of precursory
radio emissions associated with earthquakes; and some  peculiarities of the






Adaptive-adaptive subarray narrowband beamformingTitle Text
Nuttall, J.A. and Willett, P.Author Text
Conference:  ICASSP '93, IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, NY, Vol.1, pages 305-8, 1993.  (ISBN 0 7803 0946 4)  Authors'
Association:  US Naval Undersea Warfare Center, New London, CT
Source Text
adaptive filters, array signal processingsubarray, two-
stage adaptive narrowband beamformer, computational
cost, near full adaptive resolution, false alarms
Keyword Text
A two-stage adaptive narrowband beamformer is introduced. Adaptive
beamformers give high-resolution angle-of-arrival estimates, but at
considerable computational cost. To reduce the computational cost, N.
Owsley and D. Abraham (1989) have introduced a two-stage beamformer-
conventional first-stage, adaptive second-stage-which gives near full adaptive
resolution. This beamformer, however, can produce false alarms in the
presence of dominant interferers. The authors present an adaptive-adaptive
beamformer, which does not produce false alarms, while maintaining near full
adaptive resolution and low computational cost. A comparison of
computational cost for the adaptive-adaptive and conventional-adaptive






Exploiting cyclostationarity for range and bearing estimationTitle Text
Shamsunder, S.Author Text
Conference:  ICASSP '93, IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, NY, Vol.4, pages 280-3, 1993.  (ISBN 0 7803 0946 4)  Authors'
Association:  Dept. of Electr. Eng., Virginia Univ., Charlottesville, VA
Source Text
array signal processing, distance measurement, radar
interference, radar theory, radio direction-finding,
random noise, time-varying systems, tracking, transient
responsebearing estimation, range estimation,
cyclostationarity, direction finding algorithms,
narrowband non-Gaussian signals, active radar, target
tracking, time-varying range, stationary noise,
transients
Keyword Text
Novel bearing and range estimation algorithms are proposed using
cyclostationarity of the underlying processes. By exploiting the higher-order
temporal properties of communication signals, direction finding algorithms are
proposed for narrowband non-Gaussian signals. These algorithms improve
resolution and are tolerant to all Gaussian, as well as some non-Gaussian,
interferences. In active radar situations, moving targets reflect signals whose
statistics are periodically time-varying. By casting the target tracking problem
in the cyclic domain, novel algorithms are developed for estimating the time-







Efficient subspace fitting algorithms for diversely polarized arraysTitle Text
Swindlehurst, A. and Viberg, M.Author Text
Conference:  ICASSP '93, IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, NY, Vol.4, pages 324-7, 1993.  (ISBN 0 7803 0946 4)  Authors'
Association:  Dept. of Electr. Comput Eng., Brigham Young Univ., Provo, UT
Source Text
array signal processing, radio direction-
findingdirection of arrival estimation, subspace
fitting algorithms, diversely polarized arrays,
multidimensional search, DOA, performance, highly
correlated signals
Keyword Text
The authors present a statistically efficient algorithm for direction of arrival
(DOA) estimation using diversely polarized arrays. The proposed technique
requires a multidimensional search over the DOA parameters only, after which
the polarization parameters can be calculated explicitly. A comparison with a
multiple signal classification (MUSIC) based approach revealed that the
method may give significantly improved performance, particularly in scenarios






Combining phase I and phase II in a potential reduction algorithm for
linear  programming
Title Text
Todd, Michael J.Author Text
Mathematical Programming, Series A, Vol. 59, No. 2, pages 133-150, April
14 1993.  Author employed:  Cornell University, Ithaca, NY.
Source Text
linear programming, algorithms, optimization,
mathematical programming, potential reduction
algorithm, feasibility, lower bounds, Anstreicher
method,  interior-point method
Keyword Text
This paper describes an affine potential reduction algorithm for linear
programming that  simultaneously seeks feasibility and optimality.  The
algorithm is closely related to a  similar method of Anstreicher.  The new
features are that we use a two-dimensional  programming problem to derive
better lower bounds than Anstreicher, that our  direction-finding subproblem
treats phase I and phase II more symmetrically, and that we  do not need an
initial lower bound.  Our method also allows for the generation of a  feasible
solution (so that phase I is terminated) during the course of the iterations, and






Combining phase I and phase II in a potential reduction algorithm for
linear programming
Title Text
Todd, Michael J.Author Text
Journal:  Mathematical Programming, Series A, Vol. 59, No. 2, pages 133-
150, Apr 14 1993.  Author's Association:  Cornell Univ, Ithaca, NY.
Source Text
Linear programming, Algorithms, Optimization,
Mathematical programming, Potential reduction
algorithm, Feasibility, Lower bounds, Anstreicher
method, Interior-point method
Keyword Text
This paper describes an affine potential reduction algorithm for linear
programming that simultaneously seeks feasibility and optimality. The
algorithm is closely related to a similar method of Anstreicher. The new
features are that we use a two-dimensional programming problem to derive
better lower bounds than Anstreicher, that our direction-finding subproblem
treats phase I and phase II more symmetrically, and that we do not need an
initial lower bound. Our method also allows for the generation of a feasible
solution ( so that phase I is terminated) during the course of the iterations,







Characterization of Radio Transmissions into and within BuildingsTitle Text
Turkmani, A. M. D. and Toledo, A. F.Author Text
URSI/IEE Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, 30 March - 2 April 1993.
Source Text
Keyword Text





Seismo-Electromagnetic Effects Symposium held during the XX General
Assembly of the IUGG
Title Text
UnknownAuthor Text
Physics of the Earth and Planetary Interiors, Vol. 77, No.1-2, April 1993.Source Text
atmospherics, earthquakes, geomagnetic variations,
seismology, terrestrial electricity,
volcanologyearthquakes electrical precursors, ELF
atmospherics, earthquakes EM precursors, ULF, Japan, E
Asia, USA, low-latitude magnetospheric whistlers
propagation, VLF, Armenia, Slovakia, Ukraine, S
California, SW United States, volcanic eruptions
precursors, volcanic areas corona discharge, real-time
detection, anomalous geoelectric changes,
electromagnetic field, earthquake focus, low-frequency
seismogenic EM emissions, source regions, precursory
seismo-electric fields, electric field variations,
geoelectromagnetism, geodynamics, geothermal areas,
high-frequency seismo-electromagnetic effects, ULF
emissions, Spitak earthquake, aftershocks, seismic
activity, long-term ELF background noise measurements,
earthquake precursor emissions, direction finding,
precursory radio emissions, secular variation,
geomagnetic field, Carpathians, 0 to 3 kHz
Keyword Text
The following topics were dealt with: real-time detection of anomalous
geoelectric changes; on the electromagnetic field of an earthquake focus; low-
frequency seismogenic EM emissions as precursors to earthquakes and
volcanic eruptions; locating source regions of precursory seismo-electric
fields, and the mechanism generating electric field variations;
geoelectromagnetism and geodynamics-'corona discharge' from volcanic and
geothermal areas; high-frequency seismo-electromagnetic effects; ULF
emissions connected with the Spitak earthquake and its aftershocks; the
influence of seismic activity on the propagation of magnetospheric whistlers at
low latitudes; long-term ELF background noise measurements, window
regions, and earthquake precursor emissions; direction finding of precursory
radio emissions associated with earthquakes; and some peculiarities of the






The AnyBoard: programming and enhancementsTitle Text
Van den Bout, D.E.Author Text
Conference:  IEEE Workshop on FPGAs for Custom Computing Machines,
Napa, CA, April 5-7, 1993.  Proceedings published by IEEE Comput. Soc.
Press. Los Alamitos, CA, pages 68-77, 1993.  (ISBN 0 8186 3890 7)
Author's Association:  Dept. of Electr. & Comput. Eng., North Carolina State
Univ., Raleigh, NC.
Source Text
circuit CAD, logic arrays, logic CADSOLDER HDL, design
entry, design storage, design mapping, hardware
description language, design loading, FPGA, AnyBoard,
direction finder, AnyBoard Rapid-Prototyping Environment
Keyword Text
The programming of the AnyBoard is demonstrated by the design of a simple
direction finder. The operations needed to enter, simulate, store, map, and
debug a design are discussed. The length of time needed to accomplish each







Direction of Arrival Measurements  of Oblique Chirp Sounder Signals at
a High Latitude Site
Title Text
Warrington, E. M., Jones, T. B. and Hamadyk, P.Author Text
URSI/IEE Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, 30 March - 2 April 1993.
Source Text
Keyword Text





The effects of preprocessing on direction of arrival estimationTitle Text
Weiss, A.J. and Friedlander, B.Author Text
Conference:  ICASSP '93, IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Published by IEEE, New York, NY, Vol.4, pages 544-7, 1993.  (ISBN 0 7803
0946 4)  Authors' Association:  Electr. Eng. Dept., Tel-Aviv Univ., Israel.
Source Text
array signal processing, parameter estimation, radio
direction-finding, variational techniquesDOA
estimation, direction of arrival, preprocessing,
direction finding algorithms, minimum variance
estimates, Cramer-Rao bound, Gaussian signals,
deterministic signals, asymptotic variance, array
manifold errors, estimation accuracy
Keyword Text
Numerous authors have advocated the use of preprocessing (PP) in high-
resolution direction finding algorithms. The optimal PP matrix is identified, in
the sense that the accuracy of the direction of arrival estimates are unaffected
by the preprocessing step. The authors derive the preprocessing matrices
which provide minimum variance estimates for a number of models and
algorithms. They then study the Cramer-Rao bound (CRB) for Gaussian
signals, the CRB for deterministic signals, and the asymptotic variance of the
multiple signal classification (MUSIC) estimator for the preprocessed data.







A neural structure for direction finding with sensor array uncertaintiesTitle Text
Yang, J., Wu, Q., Reilly, J.P.Author Text
Conference:  ICASSP '93, IEEE International Conference on Acoustics,
Speech and Signal Processing, Minneapolis, MN, April 27-30, 1993.
Sponsored by IEEE Signal Processing Society.  Published by IEEE, New
York, NY, Vol.1, pages 477-80, 1993.  (ISBN 0 7803 0946 4)  Authors'
Association:  Dept. of Electr. Eng., Brigham Young Univ., Provo, UT.
Source Text
array signal processing, calibration, neural nets,
radio direction-finding neural structure, direction
finding, sensor array uncertainties, auto-calibration
technique, algorithm, linear array, objective
likelihood gradients
Keyword Text
The authors present an auto-calibration technique to estimate the directions-
of-arrival (DOAs) of unknown signals in the presence of sensor gain and
phase errors. Compared with other autocalibration algorithms, this algorithm
is computationally more efficient and has a unique solution for a linear array
with the imposed constraints. Furthermore, the complex computation in the
objective likelihood gradients is performed by neural networks. An analog







Resolution of Multi-Moded HF Transmissions Using the DOSE
Superresolution Direction Finding Algorithm
Title Text
Zatman, M. A., Strangeways, H. J. and Warrington, E. M.Author Text
URSI/IEE Eighth International Conference on Antennas and Propagation,
Edinburgh, UK, 30 March - 2 April 1993.
Source Text
Keyword Text





HF observations of the vertical structure of mid-latitude spread-E/sub s/Title Text
Barnes, R. I.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 55, No. 6, pages 863-71;
May 1993.  Author employed:  Department of Physics, Queensland
University, Brisbane, Qld., Australia.
Source Text
sporadic-E layer, ionosphere, vertical structure, mid-
latitude spread-E/sub s/, reflector velocity, gravity
waves
Keyword Text
The Bribie Island HF radar array (27 degrees S, 153 degrees E) can be set up
to make  angle of arrival and Doppler shift measurements throughout the
range of spread-E/sub  s/ layers. Results of this experiment show that the
range spread seen on ionograms is not  due to multiple reflection with varying
obliquity, but rather a genuine height spread  exists.  Where velocity
measurements can be reliably made, reflector velocity appears  to be a slowly
varying function of height.  Spread-E/sub s/ can be blanketing or  non-
blanketing, sequential or non-sequential and at first impression it seems that
the chief  difference between spread-E/sub s/ and normal E/sub s/ is a small
scale, partially  transparent structure in lower regions that allows higher
regions to be observed.  It is  suggested that on occasion spread-E/sub s/






HF observations of the vertical structure of mid-latitude spread-E/sub s/Title Text
Barnes, R.I.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 55, No. 6, pages 863-71,
May 1993.  Author's  Association:  Department of Physics, Queensland
University, Brisbane, Qld., Australia.
Source Text
sporadic-E layerionosphere, vertical structure, mid-
latitude spread-E/sub s/, reflector velocity, gravity
waves
Keyword Text
The Bribie Island HF radar array (27 degrees S, 153 degrees E) can be set up
to make angle of arrival and Doppler shift measurements throughout the range
of spread-E/sub s/ layers. Results of this experiment show that the range
spread seen on ionograms is not due to multiple reflection with varying
obliquity, but rather a genuine height spread exists. Where velocity
measurements can be reliably made, reflector velocity appears to be a slowly
varying function of height. Spread-E/sub s/ can be blanketing or non-
blanketing, sequential or non-sequential and at first impression it seems that
the chief difference between spread-E/sub s/ and normal E/sub s/ is a small
scale, partially transparent structure in lower regions that allows higher
regions to be observed. It is suggested that on occasion spread-E/sub s/






Mode Angles of Arrival at 55 to 3500 km RangeTitle Text
Black, Q. Robert, Wood, John F. and Sherrill, William M.Author Text
1993 Ionospheric Effects Symposium Proceedings, Alexandria, Virginia,
coordinated through SRI International, 4-6 May 1993.
Source Text
Keyword Text
A direction finding ionosonde consisting of an interferometer using 7-element,
50 and 150 meter crossed baselines, has been developed to provide group
path delay, azimuth, and elevation of each resolved mode over the sounding
frequency range.  DF ionograms have been acquired automatically, using
various non-cooperative, compatible sounder transmissions.  Diurnal
sequences of DF ionograms were obtained for mid-latitude paths at nominal
ranges of 55, 1000, 2300 and 3500 km.  Data measured to characterize the
DF properties of each path include group delay, azimuth and elevation vs
frequency, as well as an AZ/EL scatter plot showing the distribution of angular
occupancy for the path.  The results show modes arriving closest to the great
circle bearing (i.e., with lowest azimuth error) arrive via the lowest elevation
angles and with least group delay.  Fractional degree bearing standard
deviations were commonly observed for IE and IF low ray modes, decreasing
with increasing range.  Variable bearing standard deviations between 1 and 6
degrees were observed for IF high ray and 2F modes.  Bearing standard
deviation of 50 degrees were seen at near vertical incidence (55 km range).






Mode angles of arrival at 55 to 3500 km rangeTitle Text
Black, Q.R., Wood, J.F., Sherrill, W.M.Author Text
Conference:  7th International Ionospheric Effects Symposium, Alexandria,
VA, May 4-6, 1993.  Sponsored by Naval Research Lab., Office Naval
Research, Phillips Lab., US Army CECOM, Space and Terestrial
Communiication Directorate, et al.  Conference Proceedings published by SRI
Int. Arlington, VA, pages 3A1/4/1-8, 1993.  Authors' Association:  Authors'
Association:  Electromagnetics Division, Southwest Research Institute, San
Antonio, Texas.
Source Text
ionospheric measuring apparatus, radio direction-
finding, radiowave interferometersnoncooperative
compatible sounder transmissions, diurnal sequences,
angles of arrival, azimuth/elevation scatter plots,
direction finding ionosonde, interferometer, group path
delay, azimuth, elevation, sounding frequency range, DF
ionograms, mid-latitude paths, DF properties,
frequency, angular occupancy, great circle bearing,
azimuth error, elevation angles, standard deviations,
55 to 3500 km
Keyword Text
A direction finding ionosonde consisting of an interferometer using 7-element,
50 and 150 meter crossed baselines, has been developed to provide group
path delay azimuth, and elevation of each resolved mode over the sounding
frequency range. DF ionograms have been acquired automatically, using
various non-cooperative, compatible sounder transmissions. Diurnal
sequences of DF ionograms were obtained for mid-latitude paths at nominal
ranges of 55, 1000, 2300 and 3500 km. Data measured to characterize the
DF properties of each path include group delay, azimuth, and elevation vs
frequency, as well an AZ/EL scatter plot showing the distribution of angular
occupancy for the path. The results show modes arriving closest to the great
circle bearing (i.e., with lowest azimuth error) arrive via the lowest elevation
angles and with least group delay. Fractional degree bearing standard
deviations were commonly observed for 1E and 1F low ray modes, decreasing
with increasing range. Variable bearing standard deviations between 1 and 6
degrees were observed for 1F high ray and 2F modes. Bearing standard






Global RF interference mapping with the OHFRIM satelliteTitle Text
Clegg, A.W., Daehler, M., Kassim, N.E., Weiler, K.W.Author Text
Conference:  7th International Ionospheric Effects Symposium, Alexandria,
VA, May 4-6, 1993.  Sponsored by Naval Research Lab., Office Naval
Research, Phillips Lab., US Army CECOM, Space and Terestrial
Communiication Directorate, et al.  Conference Proceedings published by SRI




spectrometers, satellite antennasHF, MF, solar radio
bursts, RF interference mapping, OHFRIM satellite,
Orbiting High Frequency Radio Interference Monitor, low-
Earth orbiting satellite, autocorrelator-based
spectrometer, RFI environment, planetary radio bursts,
lightning, ionospheric RF propagation studies,
direction finding, deployable space-based HF antenna
design, global HF spectrum usage measurements, 0.5 to
16.5 MHz
Keyword Text
The Orbiting High Frequency Radio Interference Monitor (OHFRIM) is a low-
Earth orbiting satellite carrying an autocorrelator-based spectrometer covering
the 0.5 to 16.5 MHz range. Its main purpose is to characterize and quantify
the RFI environment as a necessary precursor to an orbiting HF interferometer
for radio astronomy, such as the Low Frequency Space Array (LFSA; Weiler
1990) and the Lunar Observer Radio Astronomy Experiment (LORAE; Burns
1990). These arrays operate at frequencies which are inaccessible to ground-
based instruments due to ionospheric refraction and absorption. Direct
scientific and engineering applications of the OHFRIM satellite include
observations of solar and planetary radio bursts, analysis of RF emission from
lightning, ionospheric RF propagation studies, HF direction finding, deployable







Radio emission from the heliopause triggered by an interplanetary
shock
Title Text
Gurnett, D. A., Kurth, W. S., Allendorf, S. C., Poynter, R. L.Author Text
Science, Vol. 262, No. 5131, pages 199-203, Oct. 8, 1993.  (ISSN 0036-8075)
Authors' Association:  Iowa University, Iowa City; JPL, Pasadena, CA.
Source Text
RADIO EMISSION, HELIOSPHERE, SHOCK WAVES, SOLAR WIND,
INTERSTELLAR MATTER, DIRECTION FINDING
Keyword Text
A strong heliospheric radio emission event has been detected by Voyagers 1
and 2 in the frequency range of 2 to 3 kilohertz., This event started in July
1992 and is believed to have been generated at or near the heliopause by an
interplanetary shock that riginated during a period of intense solar activity in
late May and early June 1991., This shock produced large plasma
disturbances and decreases in cosmic ray intensity at Earth, Pioneers 10
and 11, and Voyagers 1 and 2., The average propagation speed esmated from
these effects is 600 to 800 kilometers/sec., After correction for the expected
decrease in the shock speed in the outer heliosphere, the distance to the






Reading the Enemy's Mail: Origins and Development of U.S.  Army
Tactical Radio  Intelligence in World War II, European Theater of
Operations.  <NOTE> Master's  Thesis, 3 Aug 92-4 Jun 93
Title Text
Harley, J. S.Author Text
Master's Thesis:  168 pages; May 1993.  Author employed:  Army Command
and General Staff College, Fort Leavenworth, Kansas.
Source Text
army, battlefields, direction finding, doctrine,
France, military intelligence,  organizations, radio
equipment, theses, training, warfare, united states,
radio signals,  military history, signals intelligence,
radio intelligence, world war 2, intercept, ciphers,
cryptanalysis,  NTISDODXA
Keyword Text
This thesis traces the development of American radio intelligence at the
operation and  tactical levels from its beginnings in World War I through the
end of World War II.  It  shows that signals intelligence is useful to the
tactical and operational level commander.  The study recommends the Army
rethink signal intelligence support to the various  echelons, primarily through
changes to tables of organization and equipment.  The thesis  covers the
initial appearance of radio intelligence units on the battlefields of France in
the first world war, identifying specific instances where radio intelligence
played a role  in a command decision.  It also looks at training and doctrine in
the period between the  two world wars.  The thesis also covers the
organization, doctrine, and training of radio  intelligence units as they
prepared for combat.  It provides a glimpse into the intelligence  support
provided to the corps, army, and army group commanders during World War
II through examination of actual intercept operations.  Where possible, the
study  compares and contrasts German radio intelligence units and
operations with their  American counterparts.  SIGINT, World War II, Military






Reading the Enemy's Mail: Origins and Development of U.S. Army
Tactical Radio Intelligence in World War II, European Theater of
Operations
Title Text
Harley, J. S.Author Text
Master's Thesis:  168 pages, May 1993.  Author's  Association:  Army
Command and General Staff College, Fort Leavenworth, KS.
Source Text
Army, Battlefields, Direction finding, Doctrine,
France, Military intelligence, Organizations, Radio
equipment, Theses, Training, Warfare, United states,
Radio signals, Military history, Signals intelligence,
Radio intelligence, World War 2, Intercept, Ciphers,
Cryptanalysis
Keyword Text
This thesis traces the development of American radio intelligence at the
operation and tactical levels from its beginnings in World War I through the
end of World War II. It shows that signals intelligence is useful to the tactical
and operational level commander. The study recommends the Army rethink
signal intelligence support to the various echelons, primarily through changes
to tables of organization and equipment. The thesis covers the initial
appearance of radio intelligence units on the battlefields of France in the first
world war, identifying specific instances where radio intelligence played a role
in a command decision. It also looks at training and doctrine in the period
between the two world wars. The thesis also covers the organization,
doctrine, and training of radio intelligence units as they prepared for combat. It
provides a glimpse into the intelligence support provided to the corps, army,
and army group commanders during World War II through examination of
actual intercept operations. Where possible, the study compares and
contrasts German radio intelligence units and operations with their American
counterparts. SIGINT, World War II, Military Intelligence, Direction Finding,






Modeling the error and error variance of delay, Doppler, and direction-of-
arrival, with imperfectly modeled ionospheric effects
Title Text
Jay MacMullan, S.Author Text
Conference:  7th International Ionospheric Effects Symposium, Alexandria,
VA, May 4-6, 1993.  Sponsored by Naval Research Lab., Office Naval
Research, Phillips Lab., US Army CECOM, Space and Terestrial
Communiication Directorate, et al.  Conference Proceedings published by SRI
Int. Arlington, VA, pages 3A1/3/1-9, 1993.  Authors' Association:  TASC,
Linthicum, MD.
Source Text
array signal processing, delays, Doppler effect, error
analysis, ionospheric electromagnetic wave propagation,
radio direction-finding, radiowave
propagationtransmitter antenna, receiver antenna,
electron density gradient, spatial correlation,
direction finding, error variance, delay, direction-of-
arrival, imperfectly modeled ionospheric effects,
Doppler, observation model, 3D ray-tracing, output
errors, positions, velocities, ionospheric parameters,
time-variation, standard deviation, electron density
error, correlation coefficient, ionospheric model,
temporal correlation, linear function, state space
formulation, computational efficiency
Keyword Text
An algorithm is presented for approximating the error, and the variance of the
error, in delay, Doppler, and direction-of-arrival (DOA), produced as outputs of
an observation model that includes 3D ray-tracing and homing. The output
errors result from errors in the parameters of the observation model, which are
the positions and velocities of the antennas of the transmitter and receiver and
the ionospheric parameters, that include the gradient of the electron density
and its time-variation. The variance of the output errors is related to the
standard deviation of the electron density error at each point in space and
time and the correlation coefficient for any two points in space and time.
These functions can be adjusted to represent the accuracy of the ionospheric
model and the spatial and temporal correlation for the regions that are
traversed by the ray. The gradients of the standard deviation and correlation
coefficient are also required, as well as the time-variation of these gradients.
The algorithm includes the linearization of the nonliner observation model in
order to express the errors in its outputs as a linear function of the errors in
its parameters. This is based on a state space formulation. The
computational efficiency of this approach is shown to be over 400 times that






Finding the sources of momentary HF signals, from a single siteTitle Text
Lyle Rocke, A.F.Author Text
Conference:  7th International Ionospheric Effects Symposium, Alexandria,
VA, May 4-6, 1993.  Sponsored by Naval Research Lab., Office Naval
Research, Phillips Lab., US Army CECOM, Space and Terestrial
Communiication Directorate, et al.  Conference Proceedings published by SRI
Int. Arlington, VA, pages 3A1/2/1-13, 1993.  Authors' Association:  Lyle
Rocke & Associates, Inc., Olney, MD.
Source Text
antenna arrays, dipole antennas, ionospheric
electromagnetic wave propagation, ionospheric
techniques, radar systems, radio direction-finding,
radiowave propagation, receiving antennaspolarimeters
array, HF, ionosphere, receiving dipoles, subarray, low
VHF range, vertical aperture, vertical height, sea,
short-signal sources, OTH radar returns, electronic
couplers, broadcast band, antenna elements, element
spacing, single-hop ranges, position-finding,
atmospheric noise, vertical directivity, 30 MHz, 25 to
62.5 MHz, 300 to 4000 km
Keyword Text
It is shown that a single array of polarimeters, with sufficient vertical height
and with its image in the sea, can provide, accurately and instantaneously,
the positions of short-signal sources, or of OTH radar returns. In one form,
each polarimeter is a sub-array of small receiving dipoles, with electronic
couplers. They operate from the broadcast band to 30 MHz. Another model,
with even smaller dipoles and less height, is planned for the ionosphere-
supported 'low VHF' range. In another form, much larger antenna elements
could transmit (with enough power for OTH radar), as well as receive. In this
form, the antenna elements operate in 2.5:1 frequency bands, so that three
towers would be needed to cover the three bands 4 to 10, 10 to 25 and, to
cover high SSN years, 25 to 62.5 MHz. At their lower frequencies, each array
must meet a large (vertical) aperture requirement and, at their upper frequency
limits, the element spacing must eliminate alias responses. The design favors
single-hop ranges of 300 to 4000 km but, by accepting multiple hop data.
World-wide position-finding is possible. A novel feature is that (sometimes)






Modeling the Error and Error Variance of Delay, Doppler, and Direction-
of-Arrival with Imperfectly Modeled Ionospheric Effects
Title Text
MacMullan S. JayAuthor Text
1993 Ionospheric Effects Symposium Proceedings, Alexandria, Virginia,
coordinated through SRI International, 4-6 May 1993.
Source Text
Keyword Text
An algorithm is presented for approximating the error, and the variance of the
error, in delay, Doppler, and direction-of-arrival (DOA), produced as outputs of
an observation model that includes 3D ray-tracing and homing.  The output
errors result from errors in the parameters of the observation model, which are
the positions and velocities of the antennas of the transmitter and receiver and
the ionospheric parameters, that include the gradient of the electron density
and its time-variation.  The  point in space and time and the correlation
coefficient for any two points in space and time.  These functions can be
adjusted to represent the accuracy of the ionospheric model and the spatial
and temporal correlation for the regions that are traversed by the ray.  The
gradients of the standard deviation and correlation coefficient are also
required, as well as the time-variation of these gradients.  The algorithm
includes the linearization of the nonlinear observation model in order to
express the errors in its outputs as a linear function of the errors in its
parameters.  This is based on a state space formulation.  The computational
efficiency of this approach is shown to be  over 400 times that of a direct
approach with an assumed set of parameters.  (Author's abstract,






Array shape calibration using sources in known directionsTitle Text
Ming Zhang, Zhao-Da ZhuAuthor Text
Conference:  NAECON '93:  National Aerospace and Electronics Conference,
Dayton, OH, May 24-28, 1993.  Conference Proceedings published by IEEE,
New York, NY, Vol.1, pages 70-3,1993.  (SBN 0 7803 1295 3)  Authors'
Association:  Dept. of Electron. Eng., Nanjing Aeronaut. Inst., China.
Source Text
array signal processing, calibration, digital
simulation, eigenvalues and eigenfunctions, parameter
estimationarray shape calibration, sensor position
uncertainty, array processing, calibration, direction-
finding, sensor position uncertainties, eigenvalue
decomposition, sample covariance matrix, nondisjoint
sources, linear arrays, computer simulations,
minimisation
Keyword Text
Sensor position uncertainty can severely degrade the performance of array
processing. A new calibration method is presented for direction-finding with
sensor position uncertainties, which is based on eigenvalue decomposition of
the sample covariance matrix and three or more non-disjoint sources in
known directions. The method can be applied to arbitrary arrays, including
linear arrays, requires less computations and suits for low SNR cases.







Finding the Sources of Momentary HF Signals, from a Single SiteTitle Text
Rocke, A. F. LyleAuthor Text
1993 Ionospheric Effects Symposium Proceedings, Alexandria, Virginia,
coordinated through SRI International, 4-6 May 1993.
Source Text
Keyword Text
It is shown that a single array of polarimeters, with sufficient vertical height
and with its image in the sea, can provide, accurately and instantaneously,
the positions of short-signal sources, or of OTH radar returns.  In one form,
each polarimeter is a sub-array of small receiving dipoles, with electronic
couplers.  They operate from the broadcast band to 30 MHZ.  Another model,
with even smaller dipoles and less height, is planned for the ionosphere-
supported "Low VHF" range.  In another form, much larger antenna elements
could transmit (with enough power for OTH radar), as well as receive.  In this
form, the antenna elements operate in 2.5:1 frequency bands, so that three
towers would be needed to cover the three bands 4 to 10, 10 to 25 and, to
cover high SSN years, 25 to 62.5 MHZ.  At their lower frequencies, each array
must meet a large (vertical) aperture requirement and, at their upper frequency
limits, the element spacing must eliminate alias responses.  The design
favors single-hop ranges of 300 to 4000 km but, by accepting multiple hop
data, Worldwide position-finding is possible.  A novel feature is that
(sometimes) atmospheric noise may be rejected by vertical directivity.










Conference:  7th International Ionospheric Effects Symposium, Alexandria,
VA, May 4-6, 1993.  Sponsored by Naval Research Lab., Office Naval
Research, Phillips Lab., US Army CECOM, Space and Terestrial
Communiication Directorate, et al.  Conference Proceedings published by SRI
Int. Arlington, VA, pages 3A1/1/1-7, 1993.  Authors' Association:  Naval
Command, Control & Ocean Surveillance Center, RDT&E Division, San Diego,
CA.
Source Text
E-region, electromagnetic wave refraction, geophysics
computing, ionospheric electromagnetic wave
propagation, ionospheric techniques, radiowave
propagationlow VHF frequencies, sporadic-E
observations, horizontal gradients, azimuth
measurements, E-region, transionospheric direction
finder measurements, refractive bending, Ionospheric
Conductivity and Electron Density program, angle of
arrival, orbiting satellite, refractive errors,
measurement slant range, vertical gradients, elevation
measurements, daytime E-region critical frequencies,
29.5 MHz, 1000 km
Keyword Text
A year long experimental program was conducted to measure refractive
bending or how much the signal deviates from true line of sight, at low VHF
(LoVHF) frequencies (29.5 MHz), and to determine whether this deviation or
error could be predicted using large-scale ionospheric models such as the
Ionospheric Conductivity and Electron Density program. An experiment to
directly measure the angle of arrival of a 29.5 MHz signal from an orbiting
satellite was successfully completed. The satellite was in a circular orbit at
an altitude of 1000 km. It was shown that refractive errors can be directly
related to the electron density along the measurement slant range. The
introduction of irregular patches of electron density occurring during sporadic-
E events produced both horizontal and vertical gradients introducing large
errors in both azimuth and elevation measurements. Nineteen test periods in
May, June, July and August 1989 were affected by mid-latitude sporadic-E
with the daytime E-region critical frequencies (foEs) reaching 13 MHz in one






Sporadic-E Observations During LoVHF Transionospheric Direction
Finder Measurements
Title Text
Rose, Robert B.Author Text
1993 Ionospheric Effects Symposium Proceedings, Alexandria, Virginia,
coordinated through SRI International, 4-6 May 1993.
Source Text
Keyword Text
A year-long experimental program was conducted to measure refractive
bending or how much the signal deviates from true line of sight, at low VHF
(LoVHF) frequencies (29.5 MHZ), and to determine whether this deviation or
error could be predicted using large-scale ionospheric models such as the
Ionospheric Conductivity and Electron Density (ICED) program.  An
experiment to directly measure the angle of arrival of a 29.5 MHZ signal from
an orbiting satellite was successfully completed.  The satellite was in a
circular orbit at an altitude of 1000 km.  It was shown that refractive errors can
be directly related to the electron density along the measurement slant range.
 The introduction of irregular patches of electron density occurring during
sporadic-E events produced both horizontal and vertical gradients introducing
large errors in both azimuth and elevation measurements.  Nineteen test
periods in May, June, July and August 1989 were affected by mid-latitude
sporadic-E with the daytime E-region critical frequencies (foEs) reaching 13
MHZ in one case.  This paper will present examples of these effects.






The influence of the evaporation duct on the angle of arrival and
amplitude of the backscattered signal from targets low above the sea
Title Text
Sittrop, H., Gravesteijn, H., Heemskerk, H.J.M.Author Text
Conference:  Atmospheric Propagation Effects through Natural and Man-Made
Obscurants for Visible to MM-Wave Radiation, Palma de Mallorca, Spain,
May 17-20, 1993.  Published by AGARD, Neuilly sur Seine, France, (AGARD-
CP-542), page 4/1-13, 1993.  Authors' Association:  Phys. & Electron. Lab.
TNO, Hague, Netherlands.
Source Text
backscatter, electromagnetic wave scattering, radar
applications, radar cross-sections, radiowave
propagation, tropospheric electromagnetic wave
propagationSHF, evaporation duct, angle of arrival,
amplitude, backscattered signal, multipath, atmospheric
refractions, apparent radar cross section, low altitude
target, tri-hedrals, 6 to 19 km, 10 to 26 m, 9.4 GHz
Keyword Text
The impact of multipath and atmospheric refractions on the amplitude, the
apparent radar cross section, RCS/sub a/, and the angle of arrival, AOA, of
low altitude target radar backscatter at 9.4 GHz, can be described as typical
for 3 ranges, and 3 duct height intervals, i.e. respectively 6,10, and 19 km,
and 10m, 10-18 m and 18-26 m. The targets are tri-hedrals mounted on poles
injected into the sea-bed at the above mentioned ranges. Sensor height is 23
m above normal low sea-tide and the target heights vary from 4.5 m to 8 m
depending on the sea-tide. The observed characteristic target/duct height






Comments on 'Lightning ground flash density in the contiguous United
States -1989'
Title Text
Smith, Stephan B.Author Text
Monthly Weather Review, Vol. 121, No. 5, pages 1572, 1573; Reply, page
1574,1575, May 1993.  (ISSN 0027-0644)  Author employed:   Cooperative
Institute for Research in the Atmosphere, Fort Collins, Colorado.
Source Text
density (number/volume), hazards, lightning,
thunderstorms, death, detection,  efficiency, injuries,
United States
Keyword Text
The paper questions the validity of the conclusions made by Orville (1991)
regarding the  annual lightning flash density for the contiguous United States
in 1989, on the basis of  two issues.  First, it is pointed out that the claim of
the 'complete coverage of the  contiguous United States' made by Orville is
contradicted by his statement in the same  paper of the absence of the
direction finder in the state of Louisiana.  Second, and more  important, issue
is the appearance in the Orville data of a pronounced local minimum in  flash
density for most of the High Plains, including eastern Colorado, a region well
known for thunderstorm activity.  The author makes no mention of the
discrepancy  between the minimum in flash density for eastern Colorado and






Comments on 'Lightning ground flash density in the contiguous United
States - 1989'
Title Text
SMITH, STEPHAN B.Author Text
Monthly Weather Review, Vol.121, No. 5, pages 1572, 1573, May 1993;
Author's Reply, pages 1574, 1575. (ISSN 0027-0644)  Author's Association:
Cooperative Inst. for Research in the Atmosphere, Fort Collins, Colorado.
Source Text
DENSITY (NUMBER/VOLUME), HAZARDS, LIGHTNING,
THUNDERSTORMS
Keyword Text
The paper questions the validity of the conclusions made by Orville (1991)
regarding the annual lightning flash density for the contiguous United States
in 1989, on the basis of two issues., First, it is pointed out that the claim of
the 'complete coverag of the contiguous United States' made by Orville is
contradicted by his statement in the same paper of the absence of the
direction finder in the state of Louisiana., Second, and more important, issue
is the appearance in the Orville data of a pronouncedlocal minimum in flash
density for most of the High Plains, including eastern Colorado, a region well
known for thunderstorm activity., The author makes no mention of the
discrepancy between the minimum in flash density for eastern Colorado and






Study of Line of Bearing ErrorsTitle Text
Thompson, A. A. and Durfee, G. L.Author Text
Report:  ARL-TR-209, 32 pages, May 1993.  Authors'  Association:  Army
Research Lab., Aberdeen Proving Ground, MD.
Source Text
Angle of arrival, Bias, Covariance, Errors, Estimates,
Measurement, Normal distribution, Ratios, Stability,
Target detection, Targets, Boresighting, Locators,
Bearing(Direction), Error analysis, Recursive
functions, Skewness, Bivariate analysis, LOB(Line of
Bearing), Object locators
Keyword Text
Many systems use Line-of-Bearing (LOB) information to locate distant
objects. The errors in location due to noisy LOB measurements are the focus
of this report. A central assumption for these systems is that the LOB
location errors are adequately modeled by bivariate Gaussian distributions.
These systems typically use weighted averages to estimate a target's
location. A discussion in Thompson and Durfee (1992) illustrates that these
location errors are not necessarily Gaussian. In some situations, reasonable
errors lead to calculation of implausible target locations. In addition, it was
demonstrated that the location distribution is skewed in the direction of
increasing range; thus, bias is a problem. This report investigates the
properties of the errors associated with LOB locations. Guidelines are
suggested for various assumptions about LOB location errors. The concept of
the stability ratio is introduced and used to determine the possibility of
encountering implausible LOB locations; as a means of predicting the
existence and magnitude of estimator bias; to determine the applicability of
using a bivariate normal distribution for modeling LOB errors; and for
determining the utility of closed-form models to predict the covariance of LOB






Proceedings of 7th International Ionospheric Effects SymposiumTitle Text
UnknownAuthor Text
Conference:  7th International Ionospheric Effects Symposium, Alexandria,
VA, May 4-6, 1993.  Sponsored by Naval Research Lab., Office Naval
Research, Phillips Lab., US Army CECOM, Space and Terestrial




electron density, ionospheric electromagnetic wave
propagation, ionospheric techniques, meteor burst
communications, radar applications, radar clutter,
radar systems, radiowave propagationionospheric
modification, HF OTH radar, ionospheric tomography,
direction finding, meteor burst communications,
transionospheric radio propagation, radar clutter, HF
modelling, ionospheric sounding, high latitude
phenomena, HF propagation, longwave systems, noise
congestion, probing techniques, ionospheric heating
Keyword Text
The following topics were dealt with: HF OTH radar; ionospheric tomography;
direction finding; meteor burst communications; transionospheric radio
propagation; radar clutter; HF modelling; ionospheric sounding; high latitude
phenomena; HF propagation; longwave systems; noise congestion; probing






Direction finding for diversely polarized signals using polynomial
rooting
Title Text
Weiss, A. J., Friedlander, B.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No. 5, pages 1893-905;
May 1993.  Authors employed:  Department of Electrical Engineering, Tel Aviv
University, Israel.
Source Text
array signal processing, electromagnetic wave
polarization, interpolation, polynomials, computer
simulations, polarized signals, polynomial rooting,
direction finding  algorithm, polarized arrays,
resolution, linear uniformly spaced arrays,
interpolation,  performance
Keyword Text
A direction finding algorithm for diversely polarized arrays that is based on
polynomial  rooting is presented.  Using polynomial rooting instead of search
reduces significantly  the computational requirements of the algorithm and
enhances resolution.  The basic  method is limited to linear uniformly spaced
arrays.  However, using an interpolation  technique, the algorithm is extended
to a larger class of arrays.  The performance of the  proposed algorithm is
analyzed.  Computer simulations are used to demonstrate the  performance






Direction finding for diversely polarized signals using polynomial
rooting
Title Text
Weiss, A.J. and Friedlander, B.Author Text
IEEE Transactions on Signal Processing, Vol. 41, No. 5, pages 1893-905,
May 1993.  (ISSN 1053-587X)  Authors' Association:  Department of Electr.
Engineering, Tel Aviv University, Israel.
Source Text
array signal processing, electromagnetic wave
polarisation, interpolation, polynomialscomputer
simulations, polarized signals, polynomial rooting,
direction finding algorithm, polarized arrays,
resolution, linear uniformly spaced arrays,
interpolation, performance
Keyword Text
A direction finding algorithm for diversely polarized arrays that is based on
polynomial rooting is presented. Using polynomial rooting instead of search
reduces significantly the computational requirements of the algorithm and
enhances resolution. The basic method is limited to linear uniformly spaced
arrays. However, using an interpolation technique, the algorithm is extended
to a larger class of arrays. The performance of the proposed algorithm is
analyzed. Computer simulations are used to demonstrate the performance of






Synkronisering, Positionering och Samband i Multistatiska Radarsystem
foer  Luftbevakning (Synchronization, Positioning and Communication
in Multistatic Radar  Systems for Air Defence)
Title Text
Alm, A.Author Text
Huvudavdelning foer Informationsteknologi, 13 pages; June 1993. Author
employed:  Foersvarets Forskningsanstalt, Linkoeping, Sweden.
Source Text
air defense, radar tracking,
synchronization(electronics), multi static radar, radar
 signals, radar equipment, position finding,
position(location), direction finding, height  finding,
radar targets, foreign technology, NTISTFSEAB
Keyword Text
Requirements and possible solutions on synchronization and positioning in a






Synkronisering, Positionering och Samband i Multistatiska Radarsystem
foer Luftbevakning (Synchronization, Positioning and Communication
in Multistatic Radar Systems for Air Defence)
Title Text
Alm, A.Author Text
Report:  FOA-A-30082-8.4,3.3, 13 pages, June 1993.  Author's  Association:
Huvudavdelning foer Informationsteknologi, Foersvarets Forskningsanstalt,
Linkoeping, Sweden.
Source Text
Air defense, Radar tracking,
Synchronization(Electronics), Multistatic radar, Radar
signals, Radar equipment, Position finding,
Position(Location), Direction finding, Height finding,
Radar targets, Foreign technology
Keyword Text
Requirements and possible solutions on synchronization and positioning in a






Method of Passive Range Determination Using Only Two Bearing
Measurements.
Title Text
Besssacini, A. F.Author Text
Patent:  Department of the Navy, Washington, DC. Patent (PT)-5 216 815, 6
pages; June 1993.
Source Text
maneuvers, measurement, velocity, bearing (direction),
range finding, direction  finding, navigation, target
detection, moving targets, passive systems, ships,
submarines, torpedoes, PAT-CL-33.228, NTISGPN
Keyword Text
A method of determining range from a moving vessel to an approaching object
using  only two bearing measurements is provided.  At a first point in time, a
first bearing  measurement to the approaching object is obtained using the
vessel's conventional  bearing sensor.  The vessel and approaching object are
then postulated to be on an  intercept course based on the vessel's first
velocity vector and first bearing measurement.   At a second point in time, the
vessel commences a maneuver to a known second velocity  vector different
from the first velocity vector.  Then, at a third point in time, a second  bearing
measurement to the approaching object is obtained using the vessel's bearing
 sensor.  At the same third point in time, a virtual bearing to the approaching
object is  provided as if the vessel and the approaching object were on the
postulated intercept  course.  A time difference is computed between the
second and third points in time and  standard trigonometric methods are
applied to determine the range to the approaching  object.  The determined







Fleet management-a pan-European approachTitle Text
Collins, J.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems" London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 3/1-3, 1993.
Source Text
radio direction-findingvehicle fleet management,
vehicle fleet control, system integration, system
expansion, AVL, institutional bodies, automatic vehicle
location, legislation, administrative bodies
Keyword Text
Outlines a conceptual approach to the modular development of systems
associated with the management and control of vehicle fleets. The potential
mutual benefits of such interdependent systems are identified. Methods of
ensuring implementation and adoption of such systems are proposed for
discussion, these include: enforced adoption through legislation; subsidised
operation; expansion and integration of existing systems. The common
ground between the requirements of institutional and administrative bodies are










Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems" London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 9/1-3, 1993.  Author's Association:  Marconi Systems
Technology, Waterlooville, UK
Source Text
cartography, radio direction-finding, vehiclesmap
facilities, projection problems, Marconi Star-Track,
driver control, raster maps, mapping techniques, fleet
control, vector maps, UK, Europe, accuracy, seamless
pan, zoom, traffic information
Keyword Text
Provides example applications using both raster and vector maps of the UK
and mainland Europe, at scales between 1:1 million and 1:2500. Projection
problems and accuracy implications are discussed, which lead to a horses-for-
courses approach. Map facilities such as seamless pan and zoom, and the
automatic overlay of traffic information are described, and reference is made
to state-of-the-art systems such as Marconi's Star-Track. These employ
exception reporting techniques to reduce mapping and event communication







Joint array calibration and direction-finding with virtual-ESPRIT
algorithm
Title Text
Dogan, M.C. and Mendel, J.M.Author Text
Conference:  IEEE Signal Processing Workshop on Higher-Order Statistics,
South Lake Tahoe, CA, June 7-9, 1993.  Published by IEEE. New York, NY,
pages 146-50, 1993.  (ISBN 0 7803 1238 4)  Authors' Association:  Dept. of
Electr. Eng.-Syst., Univ. of Southern California, Los Angeles, CA
Source Text
array signal processing, calibrationsimulation,
direction finding, DOA estimation, array calibration,
virtual-ESPRIT algorithm, partial information, far-
field sources, doublet, fourth-order cumulants, array
processing, cumulant-based algorithm
Keyword Text
The amount of partial information necessary to jointly calibrate an arbitrary
array and estimate the directions of far-field sources is investigated. The
authors prove that the presence of a doublet and use of fourth-order
cumulants is sufficient to accomplish this task. Their approach is based on
the interpretation of cumulants for array processing. The cumulant-based
algorithm is computationally efficient and more general than constrained







Service management systems for public transport-the German approachTitle Text
Elkins, P.J.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems" London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 4/1-10, 1993.  Author's Association:  Siemens
Transportation Systems Ltd., Poole, UK
Source Text
data communication systems, display instrumentation,
radio direction-finding, transportationfleet
management, Germany, service management systems, public
transport, intelligent bus priority systems, vehicle
equipment, roadside beacon equipment, control centre,
data communication system, bus stop displays
Keyword Text
Service management systems for public transport are used in many countries
in Europe and have a great potential for improving the quality of service and
therefore its attractiveness to passengers. The equipment provides public
transport operators with real-time information on the operational status of the
public transport system, which allows them to more effectively manage their
fleet, and to take remedial actions if disruptions occur. In addition, these
systems can provide real time information to passengers, both on the vehicle
and at bus stops and form the basis of intelligent bus priority systems. The
components of these systems fall into five broad categories: the vehicle
equipment; roadside beacon equipment; the control centre; data







Measurement system for small angles between light beams for refraction
 studies
Title Text
Fasching, M. M., Hauser, H.Author Text
Technisches Messen tm, Vol. 60, No. 6, pages 246-54; June 1993.  Authors
employed:  Inst. fur Allgemeine Elektrotech. und Elektronik, Wien Univ.,
Austria.
Source Text
angular measurement, light refraction, measurement
errors, optical  variables  measurement, photo
detectors, measurement system, small angles, light
beams, refraction  studies, difference angle,
varicolored light beams, telescope, focussed  light
spots, angle of arrival, Faraday  effect, piezoelectric
 transducer, blue-sensitive detector elements, red-
sensitive detector   elements, Kerr effect, voltage
signal phase  difference, photo diodes, microcomputer
device, speed function, mechanical  chopper, stochastic
errors, scintillations, vibrations
Keyword Text
Fluctuations of the air density are the reason why light beams  propagate
along curved  paths. In very precise measurements, as in  geodetic
applications, the curvature of light  beams must be taken into  account. In
addition light beams of different colors bend  differently  (dispersion). In this
article a new method has been investigated and  tested  which allows one to
measure the difference angle ( delta beta  approximately=0.1").  Two
varicolored light beams (e.g. red and blue)  are focussed in a telescope to two
 displaced spots. The small distance  between the focussed light spots is
proportional to  the angle of  arrival between the two light beams. In the focal
plane the incoming  light  is chopped by a piezoelectric transducer and then
directed to  red-and blue-sensitive  detector elements. A small displacement
between  the red and the blue light spots causes  a phase difference in the
voltage signal of the two photo diodes, which can be registered  by a
microcomputer device. The distance between the spots can be calculated
with the  phase difference of the detector signals and the speed  function of
the mechanical  chopper. The measurement period is less than  2 ms, so that
many measurements can be  averaged in a short period of  time. This
reduces the influence of stochastic errors such  as  scintillations and
vibrations. The accuracy and sensitivity of this  principle are  demonstrated by
various experiments under reproducible  conditions. The possibility of
chopping the electromagnetic wave using  the Faraday or Kerr effect in thin






Measurement system for small angles between light beams for refraction
studies
Title Text
Fasching, M.M. and Hauser, H.Author Text
Technisches Messen tm, Vol. 60, No. 6, pages 246-54, June 1993.  Authors'
Association:  Inst. fur Allgemeine Elektrotech. und Elektronik, Wien Univ.,
Austria.
Source Text
angular measurement, light refraction, measurement
errors, optical variables measurement,
photodetectorsmeasurement system, small angles, light
beams, refraction studies, difference angle,
varicolored light beams, telescope, focussed light
spots, angle of arrival, Faraday effect, piezoelectric
transducer, blue-sensitive detector elements, red-
sensitive detector elements, Kerr effect, voltage
signal phase difference, photodiodes, microcomputer
device, speed function, mechanical chopper, stochastic
errors, scintillations, vibrations
Keyword Text
Fluctuations of the air density are the reason why light beams propagate
along curved paths. In very precise measurements, as in geodetic
applications, the curvature of light beams must be taken into account. In
addition light beams of different colors bend differently (dispersion). In this
article a new method has been investigated and tested which allows one to
measure the difference angle ( delta beta approximately=0.1"). Two
varicolored light beams (e.g. red and blue) are focussed in a telescope to two
displaced spots. The small distance between the focussed light spots is
proportional to the angle of arrival between the two light beams. In the focal
plane the incoming light is chopped by a piezoelectric transducer and then
directed to red- and blue-sensitive detector elements. A small displacement
between the red and the blue light spots causes a phase difference in the
voltage signal of the two photo diodes, which can be registered by a
microcomputer device. The distance between the spots can be calculated
with the phase difference of the detector signals and the speed function of the
mechanical chopper. The measurement period is less than 2 ms, so that
many measurements can be averaged in a short period of time. This reduces
the influence of stochastic errors such as scintillations and vibrations. The
accuracy and sensitivity of this principle are demonstrated by various
experiments under reproducible conditions. The possibility of chopping the
electromagnetic wave using the Faraday or Kerr effect in thin ferro- or






The application of automatic vehicle location in UK ambulance servicesTitle Text
Gray, T.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems" London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 2/1-9, 1993.  Author's Association:  Forth Systems,
Bicester, UK
Source Text
data communication systems, emergency services, mobile
radio systems, radio direction-finding,
telecommunications computingemergency organisations,
mobile communication system, automatic vehicle
location, UK ambulance services, AVLS, computer
systems, accident, emergency dispatch, fleet management
functions, mobile navigation, data transmission system,
central office information processing system, public
safety organisations
Keyword Text
Discusses recent innovations in the use of automatic vehicle location (AVLS)
technology by UK ambulance services. AVLS has been successfully
combined with other mobile communications and computer systems by
several forward-thinking services, and has been found to significantly enhance
the accident and emergency dispatch and fleet management functions. The
three basic sub-systems comprising an AVLS are examined, the mobile
navigation element, the data transmission system and the central office
information processing system. The different approaches used by various
commercial suppliers for each are discussed, and consideration is given to
the need for integrations between the various AVLS components and other
ambulance and control room-based systems. Some typical emergency
ambulance dispatch scenarios are examined in the context of the role for
AVLS, and indications given as to the commercial justifications for
implementation and associated user benefits resulting. The future for adoption
of these and other related systems beyond the ambulance services in the






Computers in the cabTitle Text
Jones, I.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems" London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 5/1-2, 1993.  Author's Association:  Leyland DAF, Thame,
UK
Source Text
radio direction-finding, telecommunications computing,
transportationtransportation, cab, vehicle computer,
intelligent platform, communication links, real time
vehicle location, automatic documentation
Keyword Text
Discusses the issue of manufacturing a vehicle computer that is flexible and
upgradeable. By specialising in in-vehicle applications, the result is an
intelligent platform that can perform a range of transport related tasks
simultaneously, enabling customers to focus todays solution on their current
needs. The vehicle computer system provide communication links, real time






EUTELSAT in eastern EuropeTitle Text
Kreuels, T.Author Text
Conference:  IEE Colloquium on "Satellite Services for Eastern Europe",
London, UK, June 15, 1993.  Digest No. 1993/149, published by IEE, London,
UK, pages 2/1-5, 1993. Author's Association:  EUTELSAT, Paris, France.
Source Text
mobile radio systems, radio direction-finding,
satellite relay systems, telecommunication services,
television broadcastingpan-European service, TV
service, alphanumerical messaging service, eastern
Europe, EUTELSAT, telecommunications satellite
operator, satellite services market, SMS business
services, EUTELTRACS services, positioning service
Keyword Text
EUTELSAT as Europe's foremost telecommunications satellite operator has
already been very active for some time in the eastern European region and
has taken up the commercial challenge to meet the newly emerging
requirements of central and eastern Europe. In less than three years, central
and eastern European countries have become a promised land for the
development of a satellite services market. In eastern Europe SMS business
services, TV and EUTELTRACS services are marketed through EUTELSAT's
signatories. EUTELTRACS service is a pan-European alphanumerical






Comments on 'VHF radar measurements of in-beam incidence angles
and associated vertical-beam radial velocity corrections'
Title Text
MAY, PETER T.Author Text
Journal of Atmospheric and Oceanic Technology, Vol. 10, No. 3, pages 432-
434; Author's Reply, pages 435, 436. (ISSN 0739-0572)  Author's
Association: Bureau of Meteorology, Research Centre, Melbourne, Australia
Source Text
DOPPLER EFFECT, DOPPLER RADAR, RADAR BEAMS, RADAR
MEASUREMENT, RADAR SCATTERING, WIND MEASUREMENT
Keyword Text
Larsen and Roettger (1991) analyzed the apparent tilt angles of scattering
layer in the troposphere using interferometric techniques applied to a
mesosphere-stratosphere-troposphere radar using the spaced antenna
technique., The angle-of-arrival measuremets presented in the paper are
difficult to unambiguously interpret in terms of tilted layers., The implications
of this for both the measurement of the tilt and also for the 'leakage' of the
horizontal wind into the vertical beam are considered., In a rep, Larsen and
Roettger discuss how the biases involved in measuring in-beam incidence






TIRIS: a vehicle tracking system using passive radio transpondersTitle Text
Ollivier, M.M.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems" London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 8/1-8, 1993.  Author's Association:  Texas Instruments
Ltd., Bedford, UK
Source Text
radio direction-finding, radio systems, transponders,
vehiclessite management, fleet management, TIRIS,
passive radio frequency ID systems, vehicle tracking
system, passive radio transponders, radio lagging
applications, microwave frequencies, parking access
control, fuel management, tyre management, public
service vehicles, emergency vehicles, container
freight, automatic guided vehicles
Keyword Text
The author concentrates on radio lagging applications related to vehicles, and
illustrates these with reference to a number of customer projects. Radio
identification systems are being developed to use microwave frequencies.
Passive radio frequency ID systems are used for parking access control,
site/fleet management, fuel management, tyre management, public service







Indoor and outdoor propagation measurements at 5 and 60 GHz for
radio LAN application
Title Text
Plattner, A., Prediger, N., Herzig, W.Author Text
Conference:  1993 IEEE MTT-S International Microwave Symposium, Atlanta,
GA, June 14-18, 1993.  Published by IEEE, New York, NY, (Cat No.
93CH3277-1), Vol. 2, pages 853-6, 1993.  (ISBN 0 7803 1209 0)  Authors'
Association:  Deutsche Aerosp. Ulm, Germany.
Source Text
delays, digital radio systems, diversity reception,
local area networks, microwave links, radiowave
propagation, telecommunication channels, tropospheric
electromagnetic wave propagationindoor propagation,
SHF, EHF, outdoor propagation measurements, radio LAN
application, radio channels, local area network, swept
frequency, delay spread, angle of arrival measurements,
space diversity, COFDM, directional antennas, elongated
radio cells, 5 GHz, 60 GHz
Keyword Text
A variety of measurements were taken at 5 and 60 GHz to give a better
understanding of radio channels intended to be used for radio LAN (local area
network) application. The measurements included swept frequency, delay
spread, and angle of arrival measurements (at 60 GHz) as well as
investigations of space diversity. The measured delay spread requires
equalization or special modulation schemes like COFDM if high data rates
are to be transmitted. At 60 GHz the utilization of directional antennas is an
alternative for discriminating against delay spread. This measure may be used






Business integration of fleet management systemsTitle Text
Queree, C.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems" London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 10/1-3, 1993.  Author's Association:  MVA Systematica,
Woking, UK
Source Text
mobile radio systems, radio direction-finding,
vehiclesroad transport, business integration, fleet
management systems, mobile communications, transport
market, vehicle tracking
Keyword Text
Transport by road has been rather like shipping in medieval times; the intrepid
explorer/driver would set off, effectively out of touch and out of control until
land was reached. Obviously, the quality of management has improved with
the introduction of mobile communications by some sectors of the transport
market, but goods in carriage still represent the final missing piece of the
trade cycle jigsaw. An analysis is made of the new technologies which
constitute that final piece of the jigsaw, of which vehicle tracking and fleet
management systems are a vital part. The author then looks at the benefits
that these technologies offer, and concludes with an assessment of the major






Development of a Lidar for Integration with the Naval Postgraduate
School Infrared  Search and Target Designation (NPS-IRSTD) System.
Title Text
Regush, M. M.Author Text
Master's Thesis:  103 pages; June 1993.  Author employed:  Naval
Postgraduate School, Monterey, California.
Source Text
arrays, clouds, focal planes, frequency, inversion,
laser beams, laser safety, paths,  target detection,
telescopes, optical radar, infrared detection, target
designators, range  finding, theses, remote detection,
direction finding, yag lasers, search radar, laser
radar, lidar(light detection and ranging), remote
sensing, focal plane arrays,  NTISDODXA
Keyword Text
A lidar was designed and manufactured at the Naval Postgraduate School,
Monterey,  California, to provide range information to atmospheric features,
such as clouds.  It is further  planned to integrate the lidar with the NPS-
IRSTD system at some future date.  The  NPS-IRSTD uses two vertical linear
focal plane arrays for target detection and target  direction can be determined
very accurately but the system does not provide any useful  range
information.  The lidar was proposed as the solution for this shortcoming.  The
 lidar used a frequency-doubled Nd:YAG laser which had an energy output of
2  millijoules.  The laser beam was expanded to 17.75 inches using a Dall-
Kirkham  telescope to operate within laser safety limitations.  The theoretical
analysis of the 'Klett'  method for the inversion of lidar returns was derived and
a MATLAB program was  written to demonstrate the process.  A daytime and
nighttime maximum range equation  for the lidar was developed.  The
considerations for integrating the lidar with the  NPS-IRSTD were listed and a
solution was proposed to obtain the mean extinction  coefficient along the
path in the infrared spectrum using the lidar inversion extinction  coefficient







Development of a Lidar for Integration with The Naval Postgraduate
School Infrared  Search and Target Designation (NPS-DRSTD) System.
Title Text
Regush, M. M.Author Text
Master's Thesis:  103 pages; June 1993.  Author's Association:  Naval
Postgraduate School, Monterey, California.
Source Text
arrays, clouds, focal planes, frequency, inversion,
laser beams, profiles, safety, target  detection,
telescopes, optical radar, direction finding, yag
lasers, range finding,  infrared detection, remote
detection, theses, infrared spectra, LIDAR (Light
Detection and Ranging), Remote sensing, Laser optics,
Klett inversion  method, NTISDODXA
Keyword Text
A lidar was designed and manufactured at the Naval Postgraduate School,
Monterey,  CA, to provide range information to atmospheric features, such as
clouds.  It is further  planned to integrate the lidar with the NPS-IRSTD
system at some future date.  The  NPS-IRSTD uses two vertical linear focal
plane arrays for target detection and target  direction can be determined very
accurately but the system does not provide any useful  range information.
The lidar was proposed as the solution for this shortcoming.  The  lidar used a
frequency-doubled Nd:YAG laser which had an energy output of 2  millijoules.
 The laser beam was expanded to 17.75 inches using a Dall-Kirkham
telescope to operate within laser safety limitations.  The theoretical analysis
of the (Klett)  method for the inversion of lidar returns was derived and a
MATLAB program was  written to demonstrate the process.  A daytime and
nighttime maximum range equation  for the lidar was developed.  The
consideration for integrating the lidar with the  NPS-IRSTD were listed and a
solution was proposed to obtain the mean extinction  coefficient along the
path in the infrared spectrum using the lidar inversion extinction  coefficient







Development of a Lidar for Integration with The Naval Postgraduate
School Infrared Search and Target Designation (NPS-DRSTD) System
Title Text
Regush, M. M.Author Text
Master's Thesis:  103 pages, June 1993.  Author's  Association:  Naval
Postgraduate School, Monterey, CA.
Source Text
Arrays, Clouds, Focal planes, Frequency, Inversion,
Laser beams, Profiles, Safety, Target detection,
Telescopes, Optical radar, Direction finding, Yag
lasers, Range finding, Infrared detection, Remote
detection, Theses, Infrared spectra, LIDAR(Light
Detection and Ranging), Remote sensing, Laser optics,
Klett inversion method
Keyword Text
A lidar was designed and manufactured at the Naval Postgraduate School,
Monterey, CA, to provide range information to atmospheric features, such as
clouds. It is further planned to integrate the lidar with the NPS-IRSTD system
at some future date. The NPS-IRSTD uses two vertical linear focal plane
arrays for target detection and target direction can be determined very
accurately but the system does not provide any useful range information. The
lidar was proposed as the solution for this shortcoming. The lidar used a
frequency-doubled Nd:YAG laser which had an energy output of 2 millijoules.
The laser beam was expanded to 17.75 inches using a Dall-Kirkham
telescope to operate within laser safety limitations. The theoretical analysis of
the (Klett) method for the inversion of lidar returns was derived and a MATLAB
program was written to demonstrate the process. A daytime and nighttime
maximum range equation for the lidar was developed. The consideration for
integrating the lidar with the NPS-IRSTD were listed and a solution was
proposed to obtain the mean extinction coefficient along the path in the
infrared spectrum using the lidar inversion extinction coefficient profile at 532







Development of a Lidar for Integration with the Naval Postgraduate
School Infrared Search and Target Designation (NPS-IRSTD) System
Title Text
Regush, M. M.Author Text
Master's Thesis:  103 pages, June 1993.  Author's  Association:  Naval
Postgraduate School, Monterey, CA.
Source Text
Arrays, Clouds, Focal planes, Frequency, Inversion,
Laser beams, Laser safety, Paths, Target detection,
Telescopes, Optical radar, Infrared detection, Target
designators, Range finding, Theses, Remote detection,
Direction finding, Yag lasers, Search radar, Laser
radar, LIDAR(Light Detection and Ranging), Remote
sensing, Focal plane arrays
Keyword Text
A lidar was designed and manufactured at the Naval Postgraduate School,
Monterey, CA, to provide range information to atmospheric features, such as
clouds. It is further planned to integrate the lidar with the NPS-IRSTD system
at some future date. The NPS-IRSTD uses two vertical linear focal plane
arrays for target detection and target direction can be determined very
accurately but the system does not provide any useful range information. The
lidar was proposed as the solution for this shortcoming. The lidar used a
frequency-doubled Nd:YAG laser which had an energy output of 2 millijoules.
The laser beam was expanded to 17.75 inches using a Dall-Kirkham
telescope to operate within laser safety limitations. The theoretical analysis of
the 'Klett' method for the inversion of lidar returns was derived and a MATLAB
program was written to demonstrate the process. A daytime and nighttime
maximum range equation for the lidar was developed. The considerations for
integrating the lidar with the NPS-IRSTD were listed and a solution was
proposed to obtain the mean extinction coefficient along the path in the
infrared spectrum using the lidar inversion extinction coefficient profile at 532







The search and rescue communications channel-past, present and futureTitle Text
Renner, R.C.Author Text
Conference:  1993 IEEE National Telesystems Conference, Atlanta, GA, June
16-17, 1993.  Proceedings published by IEEE, New York, NY, pages 131-8,
1993.  (ISBN 0 7803 1325 9)  Author's Association:  CAL Corp., Ottawa,
Ontario, Canada.
Source Text
emergency services, radio direction-finding, radio
transmitters, satellite relay systems,
telecommunication channelssearch and rescue, radio
beacons, communications channel, two-way link, COSPAS-
SARSAT satellite system, legislation, emergency locator
transmitters, crash position indicators, aircraft,
location accuracy, local user terminal, satellite
receiving station, beacon transmitter, global
communications network, VHF, 121.5 MHz
Keyword Text
From a macroscopic viewpoint, the underlying concept for search and rescue
(SAR) involving radio beacons is a communications channel. The
communications channel should establish a two-way link by providing
confirmation of the message received. The author outlines the different
aspects of the SAR communications channel from its very beginnings to the
current COSPAS-SARSAT satellite system, and he attempts to predict its
evolution into the next century. The first SAR communications channel was
instituted with legislation mandating the installation of 121.5-MHz emergency
locator transmitters (ELTs) or crash position indicators (CPIs) on all aircraft.
Improvements in the communications channel through faster detection of the
ELT and better location accuracy were made. The world's first prototype local
user terminal (LUT) was introduced in the late 1970s. This is a satellite
receiving station designed explicitly for the SAR communications channel.
The LUT itself now detects and locates the beacon transmitter. A global






EUTELTRACS: an innovative system for a changing industryTitle Text
Rodin, C.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems" London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 6/1-11, 1993.
Source Text
data communication systems, mobile radio systems, radio
direction-finding, satellite relay systems,
telecommunications computing, transportationsatellite
system, data transmission, transport industry,
messaging system, EUTELTRACS, positioning system,
security, private communications network, mobile
communication systems, automatic position reports,
mobile communication terminal, QTRACS fleet management
software, European service network
Keyword Text
EUTELTRACS a satellite-based messaging and positioning system, allows
its transport industry users to maintain two-way contact, even in the most
difficult circumstances, without sacrificing the security of a private
communications network. Of the mobile communication systems currently
available on the market, EUTELTRACS is the only one that offers a fully
integrated service of messages/data transmission and automatic position
reports. The EUTELTRACS system comprises: the mobile communication
terminal or MCT, QTRACS fleet management software installed at a computer






Neptune high-latitude emission: Dependence of angle on frequencyTitle Text
SAWYER, CONSTANCEAuthor Text
Report:  NASA-CR-19380,NAS 1.26:193280, 11 pages, June 1993.  (AIAA
Technical Library)  Author's Association:  Radiophysics, Inc., Boulder,
Colorado.
Source Text
MAGNETIC DIPOLES, MAGNETIC FIELDS, MATHEMATICAL MODELS,
NEPTUNE (PLANET), RADIO ASTRONOMY, RADIO EMISSION
Keyword Text
Smooth broadband radio emission reached a maximum and then cut off as
Voyager approached the north magnetic pole of Neptune., The time of each
event depends on frequency, yielding information on radio source location,
and emission angle., In a preliminarynalysis L-shell and magnetic longitude
define radio-source locations in a dipole field., The emission angle at each
frequency is identified with the angle between the magnetic-field direction at
the source and the line of sight to Voyager 2 at the time ofemission
maximum., At each value of L in the range 6 less than L less than 9, there is
one source longitude for which emission angle varies smoothly from greater or
equal to 90 deg at 40 kHz to as low as 20 deg at 462 kHz., A more complex






An overview of AVL technologies and applicationTitle Text
Scorer, T.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems" London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 1/1-11, 1993.
Source Text
radio direction-findingautomatic vehicle location, AVL,
vehicle position reporting, display system, location
technology, reporting system, user interface,
productivity
Keyword Text
Outlines the technologies and techniques available to those who require a
complete vehicle position reporting and display system. The individual
location technology and reporting system chosen will depend on the exact
application, the reporting rate required and the budget available. The display
system is the element that most people see, it is very important as it is the
user interface. Many systems succeed or fail according to the relevance and
ease of use of the display. The examples given all illustrate how automatic
vehicle location (AVL) can tell how one's resources are performing. The






Solar scintillation and the monitoring of solar seeingTitle Text
Seykora, E. J.Author Text
Solar Physics, Vol.145, No. 2, pages 389-97; June 1993. Author's
Association: Phillips Laboratory, National Optical Astronomy Observatory,
Sunspot, New Mexico.
Source Text
atmospheric optics, atmospheric techniques, sunlight,
nontelescopic method, solar scintillation, solar
seeing, atmospheric seeing, large angular  diameter
objects, Sun, thermodynamic fluctuations, observed
intensity fluctuations,  angular diameter, seeing
cells, telescopic angle of arrival fluctuations
Keyword Text
A non-telescopic method of determining the quality of atmospheric seeing is
discussed  for large angular diameter objects, such as the Sun.  In this
method the concept of  thermodynamic fluctuations is used to relate the
observed intensity fluctuations to the  R.M.S. angular diameter of the
atmospheric seeing cells and telescopic angle of arrival  fluctuations.
Comparison between the measured R.M.S. cell size and telescopic angle of
arrival fluctuations are presented for various degrees of seeing.  Cross-






Solar scintillation and the monitoring of solar seeingTitle Text
Seykora, E.J.Author Text
Solar Physics, Vol.145, No. 2, pages 389-97, June 1993.  Author's
Association:  Phillips Laboratory, National Opt. Astronomy Observatory,
Sunspot, NM.
Source Text
atmospheric optics, atmospheric techniques,
sunlightnontelescopic method, solar scintillation,
solar seeing, atmospheric seeing, large angular
diameter objects, Sun, thermodynamic fluctuations,
observed intensity fluctuations, angular diameter,
seeing cells, telescopic angle of arrival fluctuations
Keyword Text
A non-telescopic method of determining the quality of atmospheric seeing is
discussed for large angular diameter objects, such as the Sun. In this method
the concept of thermodynamic fluctuations is used to relate the observed
intensity fluctuations to the r.m.s. angular diameter of the atmospheric seeing
cells and telescopic angle of arrival fluctuations. Comparison between the
measured r.m.s. cell size and telescopic angle of arrival fluctuations are
presented for various degrees of seeing. Cross-correlation coefficients of 0.95






Measurement of angle of arrival by small circular array antenna for
aircraft
Title Text
Shirakawa, M., Fukuda, Y., Ozeki, S.Author Text
Electronics and Communications in Japan, Part 1 (Communications), Vol. 76,
No. 6, pages 101-10; June 1993.  Authors employed:  Electronics  Navigation
Research  Institute, Ministry of Transportation, Mitaka, Japan.
Source Text
aircraft, angular measurement, antenna phased arrays,
antenna  theory, mobile antennas, radar antennas, angle
of arrival measurement, aircraft, circular array
antenna, Butler  matrix, mutual  coupling, phase
relationship, angular measurement  method, output
stage, maximum  likelihood estimator
Keyword Text
For an airborne collision avoidance system, it is necessary to measure  the
directions of  other aircraft in the vicinity with high accuracy.  As  one of the
methods for such a  purpose, a method was studied in which a  small circular
array and Butler matrix are  combined.  In such a case,  the mutual coupling
between the elements increases.   However, by  adjusting the phases
appropriately, it is possible to maintain a phase   relationship in the same
way as in the case without mutual coupling.   Also, an angular  measurement
method was proposed in which the outputs  of the Butler matrix are
combined at the output stage.  It was found  that the accuracy is close to the






Measurement of angle of arrival by small circular array antenna for
aircraft
Title Text
Shirakawa, M., Fukuda, Y., Ozeki, S.Author Text
Electronics and Communications in Japan, Part 1 (Communications), Vol. 76,
No. 6, pages 101-10, June 1993.  Authors' Association:  Electronic Navigation
Research Institute, Ministry of Transportation, Mitaka, Japan.
Source Text
aircraft, angular measurement, antenna phased arrays,
antenna theory, mobile antennas, radar antennasangle of
arrival measurement, aircraft, circular array antenna,
Butler matrix, mutual coupling, phase relationship,
angular measurement method, output stage, maximum
likelihood estimator
Keyword Text
For an airborne collision avoidance system, it is necessary to measure the
directions of other aircraft in the vicinity with high accuracy. As one of the
methods for such a purpose, a method was studied in which a small circular
array and Butler matrix are combined. In such a case, the mutual coupling
between the elements increases. However, by adjusting the phases
appropriately, it is possible to maintain a phase relationship in the same way
as in the case without mutual coupling. Also, an angular measurement
method was proposed in which the outputs of the Butler matrix are combined
at the output stage. It was found that the accuracy is close to the one






Vehicle location and position monitoring system using satellite
navigation and cellular telephone
Title Text
Stewart, J.M.Author Text
Conference:  IEE Colloquium on "Vehicle Location and Fleet Management
Systems" London, UK, June 8, 1993.  Digest No. 112, published by IEE,
London, UK, pages 7/1-15, 1993.
Source Text
alarm systems, cellular radio, radio direction-finding,
radionavigation, radiotelephony, telephone networks,
vehiclesvehicle location system, position monitoring
system, satellite navigation, Global Positioning
System, GPS, position locator and monitor, cellular
telephone network, burglar alarm
Keyword Text
Describes a vehicle location and position monitoring system, using two
enabling technologies that are now reaching maturity: the Global Positioning
System (GPS) satellite navigation system and the cellular telephone. The
system is called a position locator and monitor. The functional aims of the
position locator and monitor are to combine the many attributes of both GPS
and the cellular telephone network in a composite package for a variety of
uses, two principle ones being: a vehicle location and position monitoring
system and; a form of burglar alarm, to protect high value items such as






IEE Colloquium on 'Vehicle Location and Fleet Management Systems'Title Text
UnknownAuthor Text
Conference Proceedings published by EE. London, UK. Digest No.112, June
1993.
Source Text
cartography, mobile radio systems, radio direction-
finding, radionavigation, radiotelephony, satellite
relay systems, telecommunications computing,
transportation, vehiclessatellite systems,
telecommunication computing, automatic vehicle
location, AVL, UK ambulance services, public transport
service, cab, EUTELTRACS, position monitoring, cellular
telephone, TIRIS vehicle tracking system, passive radio
transponders, mapping techniques, fleet management
systems
Keyword Text
The following topics were dealt with: automatic vehicle location (AVL)
technologies; AVL for UK ambulance services; fleet management; public
transport service management systems; computers in the cab;
EUTELTRACS; vehicle location and position monitoring using satellite and
cellular telephone; TIRIS vehicle tracking system using passive radio







System Overview on Electromagnetic Compensation for Reflector
Antenna Surface Distortion
Title Text
Acosta, R. J., Zaman, A. J. and Terry, J. D.Author Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 1, pp. 258-
261, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
The system requirements and hardware implementation for electromagnetic
compensation of antenna performance degradations due to thermal effects
have been investigated   Future commercial space communication antenna
systems will utilize the 20/30 GHz frequency spectrum and support very
narrow multiple beams (0.3 degrees) over wide angle field of view (15-20
beamwidth).  On the ground, portable and inexpensive very small aperture
terminals (VSAT) for transmitting and receiving video, facsimile and data will
be employed.  These types of communication systems put a very stringent
requirement on spacecraft antenna beam pointing stability (<.01 degrees),
high gain (>50 dB) and very low side lobes (< -25 dB).  Thermal analysis
performed on the advanced communication technology satellite (ACTS) has
shown that the reflector surfaces, the mechanical supporting structures and
metallic surfaces on the spacecraft body will distort due to thermal effects
from a varying solar flux.  The antenna performance characteristics (e.g.,
pointing stability, gain, sidelobe, etc.) will degrade due to thermal distortion in
the reflector surface and supporting structures.  Specifically, antenna RF
radiation analysis has shown that pointing error is the most sensitive antenna
performance parameter to thermal distortions.  Other antenna parameters like
peak gain, cross polarization level (beam isolation) and sidelobe level will also
degrade with thermal distortions.  In order to restore pointing stability, and in
general antenna performance, several compensation methods has been
proposed.  In general, these compensation methods can be classified as
being either of mechanical or electromagnetic type.  This paper will address
only the latter.  In this approach an adaptive phased array antenna feed is
used to compensate for the antenna performance degradation.  Extensive
work has been devoted to demonstrate the feasibility of adaptive feed
compensation on space communication antenna systems.  This paper
addresses the system requirements for such a system and identifies
candidate technologies (analog and digital) for possible hardware
implementation.  (Abstract taken from authors' introduction, proceedings,
Abstract Text





The Effect of Pointing Errors on Adaptive Antennas PerformanceTitle Text
Al-ka'bi, A. H., El-Gezawi, O. B. and Abdelazeez, M. K.Author Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 2, pp. 1880-
1883, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
Adaptive antenna system consists of an antenna array and a processor that
can  perform filtering in both space and frequency domains, thus improving
the communication system performance by improving the output signal-to-
interference-plus-noise ratio (SINR).  The well known Applebaum adaptive
array suffers from its sensitivity to errors in steering vector, such as pointing
error which results when the desired signal arrival angle may be known
approximately but not exactly or when the desired signal arrival angle may be
estimated from the received signal.  In this paper, the effect of the pointing
errors on the performance of the adaptive array is demonstrated, and a
method for minimizing this effect is investigated.  (Abstract taken from







Satellite Microwave Remote Sensing of Water Vapor; Past, Present and
Future
Title Text
Alishouse, John C.Author Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 1, p. 235,
Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text





Electrical Antenna Volume for a Scale of DownsizingTitle Text
Arai, HiroyukiAuthor Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 2, pp. 1854-
1857, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
It is known for antenna engineers that the antenna downsizing deteriorates
antenna performance which are frequency bandwidth and radiation efficiency.
To study the antenna downsizing, these deteriorated parameters should be
introduced to the scale of downsizing.  This paper presents a normalized
electrical volume of the antenna by measured results and by analysis. As a
preliminary step, we  define the electrical volume as the antenna volume
normalized by resonant wavelength, by frequency bandwidth,  and by
radiation efficiency.  For the next approach, we consider electrical volume
including the near field distribution to show the difference due to antenna
unloaded Q.  (Abstract taken from author's introduction, proceedings, English






Field Theory CAD of Profiled Corrugated Rectangular or Circular Horns
by an Efficient Full-Wave Modal-S-Matrix Method
Title Text
Arndt, F., Papziner, U. and Bohl, R.Author Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 2, pp. 1026-
1029, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
A full-wave combined modal expansion and aperture field integration method
is applied for the efficient design of profiled corrugated horns with circular,
rectangular or combined cross-section.  The generalized modal-S-matrix
combination of adequate key-building blocks, i.e., the circular, rectangular or
rectangular-to-circular waveguide step discontinuity, takes the influence of the
higher-order modes and the aperture effect rigorously into account.  An
optimized broadband profiled corrugated circular horn design example utilizing
40 varying slot elements with a rectangular waveguide input section
demonstrates the usefulness of the method by achieving more than 26 dB
return loss, about 20 dB gain together with less than -30 dB cross-
polarization for a bandwidth of about 1.7:1.  The theory is verified by
comparison with available measurements.  (Authors' abstract, proceedings,






RCS of Corner Reflectors Using GTD-UTD and PO-PTDTitle Text
Balanis, ConstantineAuthor Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 2, p. 537,
Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text





On Pfister's theorem and its generalizationTitle Text
Bennett, J. A., Dyson, P. L.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 55, No. 9, pages 1307-
10; July 1993.  Authors employed:  Department of Electrical & Computer
Systems Engineering, Monash University, Melbourne, Vic., Australia.
Source Text
Doppler effect, ionospheric electromagnetic wave
propagation, radiowave propagation, radio signal,
Pfister's theorem, generalization, angle of arrival,
Doppler shift, ionospherically transmitted signals,
fixed ground sites, ionosphere, ray  theory
Keyword Text
The relation between angle of arrival and Doppler shift that has been called
Pfister's  theorem is shown to be a special case of a result that applies to
ionospherically  transmitted signals between fixed ground sites, whenever the
ionosphere moves without  change of shape. This general result does not
require the existence of an effective mirror  reflector or any special symmetry
of the ionosphere, but depends only on the validity of  ray theory.  The formula
obtained by Pfister ((1971) J. Atmos. Terr. Phys. 33, 999) is  shown to apply,
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Source Text
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Keyword Text
The relation between angle of arrival and Doppler shift that has been called
Pfister's theorem is shown to be a special case of a result that applies to
ionospherically transmitted signals between fixed ground sites, whenever the
ionosphere moves without change of shape. This general result does not
require the existence of an effective mirror reflector or any special symmetry
of the ionosphere, but depends only on the validity of ray theory. The formula
obtained by Pfister ((1971) J. Atmos. Terr. Phys. 33, 999) is shown to apply,







Diffraction Synthesis of Reflector Antennas: An Efficient Approach for
the Optimization Procedure
Title Text
Bergmann, J. R., Teixeira, F. L. and Moreira, F. J. S.Author Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 1, pp. 266-
269, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
Shaped reflector antennas for spacecraft applications have been designed
using diffraction synthesis techniques based on optimization methods.  These
techniques are very demanding from a computational point of view and they
rely on efficient numerical codes as the repeated evaluation of physical optics
(PO) current integration is required.  A reduction in the computing time can be
achieved by an adequate starting point of the optimization procedure.  In
general, standard surfaces obtained by simple pre-synthesis analysis are
used to initialize the iteration.  The critical point of searching for a start is here
addressed by adopting a strategy that employs the reflector obtained from the
GO (geometrical optics) synthesis to initialize the diffractive scheme.  The
same optimization scheme is used to solve the PO and GO steps.  To
illustrate the approach, it is applied to design a reflector antenna to satisfy the
BRASILSAT satellite specifications.  (Abstract taken from authors'






Moment Method Formulation for the Radiation Patterns of Horn
Antennas
Title Text
Bhattacharyya, Arun and Boldissar, FrankAuthor Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 2, pp. 1022-
1025, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
The electric field model and the free space model are widely used to obtain
the radiation patterns of aperture antennas.  The electric field model assumes
an infinitely large ground plane coplanar to the aperture plane.  This model
yields fairly accurate result in the boresight direction.  The accuracy
deteriorates as the observation point moves towards the end fire direction,
which is primarily due to the ground plane assumption.  Moreover, the model
is not applicable to predict the radiation patterns beyond the end fire direction.
 The free space model does not assume any ground plane.  In this model, the
principle of equivalence is applied on the radiating aperture, which yields
electric and magnetic surface currents as the sources of radiation patterns in
all directions.  For small aperture dimensions, the model does not provide
accurate result due to the assumed magnetic field on the aperture surface.
Moreover, the above two models cannot include the effect of flange
dimensions on the radiated field.  In this paper, we present a moment method
analysis for the radiation patterns of horn antennas.  First, the equivalence
principle is applied on the radiating aperture which yields an equivalent
magnetic surface current backed by a perfect electric conductor.  The electric
conductor together with the flange of the horn act as a scatterer.  The
radiation problem is now modified as a scattering problem with magnetic
surface current as the primary source of radiation.  The unknown induced
magnetic surface current on the scatterer is solved by using the Galerkin
method.  A set of entire domain basis functions is used to approximate the
current distribution.  The radiation patterns, which result from both electric
and magnetic surface currents are then determined.  The entire formulation is
computer coded to analyze circular horns.  The theoretical results agree
favorably with the measured data.  (Abstract taken from authors' introduction,
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A Kalman filter using rate gyro information from the Space Station Freedom
high-gain antenna and observed unit pointing vector to target satellite is
introduced to compensate for pointing errors due to structural oscillations of
the long, flexible boom on which the antenna is mounted.  An application to
orbital debris radar is discussed.  (Authors' abstract, proceedings, English
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Title Text
Bowling, Donald R., Banks, David J., Kinman, Darry M., Martin, Anna
M., Dinger, Robert J., Forse, Roger and Cook, Greg
Author Text
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5, Ann Arbor, Michigan, June 28-July 2, 1993.
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Keyword Text
Electrically small loop antennas become efficient radiators  when constructed
of high-temperature superconducting (HTS) materials since the surface
resistance losses can be significantly reduced below the small radiation
resistance of the loop.  Recently, a significant improvement in radiation
efficiency (30 vs 3 percent) was demonstrated for a small (0.04λ at 500 MHZ)
HTS half loop compared to a gold antenna.  HTS materials can also improve
the radiation efficiency of closely packed (i.e., < 0.2λ element spacing)
superdirective arrays.  A super-directive array produces a higher directive gain
(as compared to a uniform or tapered array excitation) by increasing the
reactive currents of the closely spaced elements.  For conventional metal
elements, increased reactive currents result in increased I2R losses and
significantly improve the efficiency of a compact superdirective array.
(Abstract taken from authors' introduction, proceedings, English
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Classical offset dual reflector antennas have numerous electrical advantages
over classical single and dual axially symmetric reflectors.  These advantages
can include: zero blockage by the feed horn or sub reflector, zero cross-
polarization from geometric optics effects (axially symmetric aperture field
distribution), optimal scan performance and optimal spill-over performance.
Although the offset geometry is inherently more difficult to manufacture, the
electrical advantages justify its employment in many high performance
applications.  Aside view is shown of the offset Cassegrain and offset
Gregorian antennas considered in this paper, and their pertinent parameters.
Numerous equations for optimizing these antennas have been presented.  For
example, Mizugutchi gives an equation that yields the tilt angle of the axis of
the equivalent paraboloid of the dual offset system:  (equation (1) not
available). Rusch gives a condition that makes the equivalent paraboloid
axially symmetric and aligns its axis with the angular center of the sub
reflector, thereby simultaneously minimizing the cross polarization and
spillover losses:  (equation (2) not available).  Although the results of these
papers may be used to design an electrically optimal offset dual system, a
start-to-finish systematic design procedure for offset dual systems is not
currently available.  This paper presents a step-by-step design procedure for
an electrically optimal offset dual reflector antenna with a circular exit
aperture, starting from typical physical requirements.  This procedure is
based on the Mizugutchi and Rusch conditions, augmented by some new
equations that have been derived to simplify the design process.  (Abstract
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The failure of active modules in a phased array has great impact on the overall
quality of the radiated/received electromagnetic beam.  This failure disturbs
the beam considerably, and the desired performance of the phased array is
not achieved.  Reconfiguration of a 4x4 planar array using amplitude and
phase control, such as the eigenvalue method, has achieved optimum
directivity under failed conditions.  However, both amplitude and phase have to
be synthesized and controlled by processor.  To simplify the excitation
control, a phase only beam shaping synthesis method where the optimum
directivity of the array is obtained under failure is presented here.  In this
paper, the biquadratic programming method is shown to be advantageous in
reconfiguring the array by changing the phase of each remaining active
element.  Numerical results for a 13-element linear array is discussed to
highlight this algorithm; and the reconfigured results are compared against the
eigenvalue and cophasal methods.  (Abstract taken from authors' introduction,
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A wideband quasi-optical amplifier employing two pyramidal back-to-back
horns has been developed.  Using a four-stage W-band low noise amplifier
(LNA) developed by Martin Marietta Laboratories, the quasi-optical amplifier
gives a system gain greater than 11 dB from 866 GHz up to 113 GHz without
any low frequency oscillations.  A peak system gain of 15.5 dB was
measured at 102 GHz, and the measured noise figure of the system is 7.4 dB
at 94 GHz.  Unlike other quasi-optical amplifiers, this structure maintains the
same polarization of the received and transmitted signal while providing good
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Keyword Text
Multipath signal conditions occur when a free-space signal path is  different
than the  desired or direct path. This undesired additional  path can alter the
amplitude and phase  of the desired received signal,  possibly distorting the
angle of arrival and phase  information of the  direct received signal. Because
of this, the angle of arrival,   amplitude, and phase are all critical parameters
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Keyword Text
Multipath signal conditions occur when a free-space signal path is different
than the desired or direct path. This undesired additional path can alter the
amplitude and phase of the desired received signal, possibly distorting the
angle of arrival and phase information of the direct received signal. Because of
this, the angle of arrival, amplitude, and phase are all critical parameters to
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Most airborne interferometers for direction-finding (DF) systems are
horizontally-oriented, consisting of a single linear receive array that
determines the direction-of-arrival (DOA) of an incoming signal only in the
horizontal plane using relative channel-pair phase measurements.  However, if
the emitter is not in the horizontal plane, the azimuth angle measured by the
DF system is in error by an amount dependent not only on the channel pair
phase errors but also on the elevation angle of the emitter.  If high azimuth
accuracy is required, this error, known as coning error, seriously restricts
accurate measurements of the horizontal interferometer to signals within a
few degrees above or below the horizontal plane.  This paper compares the
performance of the horizontal interferometer with that of the "cross
interferometer." As shown, the cross interferometer consists of a horizontal
array of elements along the y-axis and a vertical array of elements along the z-
axis.  The total of seven elements (including one common element) is strictly
illustrative.  The objectives of the analysis are to demonstrate how well this
dual linear antenna array overcomes the deficiencies of the horizontal
interferometer.  From a systems viewpoint, it is clear that adding a vertical
interferometer provides valuable elevation direction information to the DF
system.  The performance measures of interest used in this comparative
analysis were angular accuracy, probability of ambiguity and elevation
coverage.  (Abstract taken from author's opening paragraphs, proceedings,
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A spherical helical antenna is proposed and its radiation characteristics are
analyzed using numerical methods and experimental measurements.  The
analysis has shown that the spherical helix is, in general, a broad-beam
radiator and operates over a relatively wide bandwidth.  Results are
highlighted for a ten-turn helix which, under certain conditions, can provide
circular polarization over a wide beamwidth.  (Authors' abstract, proceedings,
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This paper describes a radar system developed for the Navy by Lincoln
Laboratory as part of the Radar Surveillance Technology (RST) program which
employs digital adaptive beamforming in the elevation plane to reject
unwanted jammer interference.  A system description is given along with
details of the digital adaptive beamforming.  Very deep nulls have been
achieved in field measurements.  (Abstract taken from author's introduction,
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The confocal parabolic reflector system is being considered as a viable
alternative to a large phased array for space-based radar surveillance.  The
desirable features of such an antenna are  its less complex distributed feed
array that requires only a small amount of power from each feed element to
obtain a high powered beam, its limited electronic scan capability through
phase steering of its feed array and its proven technology in space.  To obtain
wide earth coverage, the reflector is mechanically rotated with a conical
scanning action, providing gapless coverage from scan-to-scan.  Three dual
reflector configurations were designed and examined in detail.  These are:
offset confocal parabolic antenna fed by a small phased array (image plane
system) with both small and large magnification ratios, and center-fed
Cassegrain reflector antenna with a defocused feed array.  The reflector
system must be compact with short focal length.  The receive beam should
exhibit low side lobes under limited scan condition.  Given the main reflector
diameter, the design objectives are to determine the optimum size of the
subreflector, the position and size of the feed array as well as the excitations
of the feed elements that will meet the system specifications.  (Abstract
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The antenna is a major unit of the MARS (meliorated advanced radar system).
 That is an S-band, space-fed phased array, multifunction, mobile radar
system designed for the point defense.  After two years of development on a
ferrite phase shifter, OEM (open-end Micro strip) radiator and multimode feed
horn, a prototype scaled down MARS space-fed array antenna was designed
and built with 254 radiation elements.  The crucial objective of this program is
to demonstrate the feasibility of producing a low-cost, high-performance, facile-
maintenance, electronically phased array antenna.  (Abstract taken from
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Reflector antennas are widely used in today's communication and radar
systems because of their high gain and low cost.   Yet, the pollution of
microwave environments will present undesired interferences to degrade the
performance of reflector antenna system.  In addition to polluted microwave
environments, the dimensional accuracy of surface of a large reflector antenna
is important when the performance of high gain and low sidelobe is required.
Due to the environmental interferences problem, a side lobes cancellation
design using a phased array feed to reflector antenna system can overcome
it.  As to the reflector surface distortion defect, an implementation of a phased
array feed can compensate the distortion to a certain degree, also this
reflector antenna system presents larger scan angle than single feed reflector
antenna system.  In this paper, a pattern synthesis of an offset reflector
antenna system using a five-bit phase-only controlled linear phased array feed
is presented.  Experimental results are evident that this configuration is
helpful to enhance the performance of an offset reflector antenna system in
both polluted microwave and surface distortion environments.  (Abstract taken
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The typically long (2 miles) OTHR receive arrays require extensive leveling of
the terrain in front of the antenna for low sidelobe performance.  This results in
significant cost, and is unattractive from an environmental point of view.  If the
digital beamforming in the signal processors is refined, however, some terrain
roughness can be allowed and compensated for in this unit.  This can
significantly reduce the extent of construction required.  In this paper, the
performance of an array situated on irregular terrain is presented, and the
compensation of the effects of terrain irregularities illustrated.  The model
used evaluates the effects of long correlation intervals on the receive pattern
by taking into account both the vertical terrain deformation and the effects of
local ground tilt on the element pattern.  The local ground tilt is modeled using
a physical optics method.  Typical element patterns of untilted and tilted
monopoles on a finite ground screen resting over imperfect ground are shown.
 For the array pattern calculation, a data base is used consisting of the
complex values of the element patterns of the tilted monopoles.  This data
base, which allows for different tilt angles and tilt planes with respect to a
given ground screen geometry, is stored in look-up tables.  The local ground
tilt for each element is determined by the terrain profiles along the array
baseline and along a baseline 50 feet in front of the array, as extracted from a
site plan.  A typical terrain profile is shown at the array element locations.
This profile reflects actual topography variations.  Variations on the order of
±20 feet are observed.  A typical no-error pattern exhibits a -40 dB Taylor
weighted sidelobe structure.  Without beamformer compensation for terrain
irregularities, the sidelobe performance is deteriorated to the -25 dB level, as
shown.  Using a beamformer compensation optimized for 10 degrees
elevation at azimuth boresight, the sidelobe performance is nearly fully
recovered.  The far-out sidelobe structure reflects the imperfect compensation
for element pattern and off-boresight angle.  At other elevation planes the
pattern shows a degradation proportional to the angular difference between
the optimization and actual elevation angles.  At 5 degrees elevation, the near-
in side lobes re degraded s shown.  The sidelobe level and directivity loss are
Abstract Text
shown as a function of elevation angle for optimization at 10 degrees.  Over a
4-degree arc centered at the 10-degree correction point, i.e., the critical area
for system operation, the sidelobe level is better than 35 dB, and the
directivity degradation is less than 0.02 dB.  The results above are very
promising, and suggest that future OTH receive antenna ground preparation
costs can be significantly reduced.  Refinements of the models to take into
account additional terrain features, obstructions, etc., is possible.  (Abstract
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In the problems of estimating the directions-of-arrival of multiple coherent
broadband signals, the coherent signal-subspace (CSS) method and the
coherent interpolation (CI) have been proposed., Presented here is the
performance comparisons of the two metods along with total least squares
estimation of signal parameters via rotational invariance techniques (TLS-
ESPRIT), which is a high-resolution narrowband signal-subspace approach to
an array system with a translation invariant structure., In the case ofunequal-
signal powers, the CSS method is not as good as the CI method., Since CI
has a disadvantage of larger estimation errors for larger arrival angles, also
proposed here is a new spatial phase-shifting technique to improve the
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Eigendecomposition techniques, such as MUSIC, MIN-NORM, have recently
been widely used in estimating the directions-of-arrival (DOAs)  of plane
waves impinging on an antenna array.  These algorithms use the
eigendecomposition to determine the noise subspace, which requires
enormous computational load.  To overcome this problem, Thompson
developed a unit-norm constrained adaptive filter for the "eigenvector seeking"
corresponding to the minimum eigenvalue of the input correlation matrix.
Recently, Yang and Kaveh presented an adaptive inflation method for the
estimation of the complete eigenvectors in the noise subspace, in which the
number of sources is assumed to be known a priori.  In an attempt to improve
the convergence rate, we introduce a novel Kalman noise-subspace estimator
for the estimation of DOAs.  If the initial conditions are properly chosen as an
identify matrix form, we show that the Kalman-based estimator can estimate
the complete noise subspace without both the priori knowledge of the number
of sources and the inflation method.  Besides, the estimated weight vectors of
the proposed algorithm are proved to approximately converge to the noise
subspace for high signal-to-noise ratio (SNR) scenario.  Without inflation
method, the proposed algorithm can effectively reduce the computational load
and requires little more computation operations than Yang and Kaveh's
method.  Simulation results show that the proposed algorithm has much
faster convergence rate and better mean square errors (MSEs)  performance
than Yang and Kaveh's method.  (Abstract taken from authors' introduction,
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Keyword Text
In the problems of estimating the directions-of-arrival of multiple coherent
broadband  signals, the coherent signal-subspace (CSS) method and the
coherent interpolation (CI)  have been proposed.  Presented here is the
performance comparisons of the two methods  along with total least squares
estimation of signal parameters via rotational invariance  techniques (TLS-
ESPRIT), which is a high-resolution narrowband signal-subspace  approach to
an array system with a translation invariant structure.  In the case of  unequal-
signal powers, the CSS method is not as good as the CI method.  Since CI
has  a disadvantage of larger estimation errors for larger arrival angles, also
proposed here  is a new spatial phase-shifting technique to improve the
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A quasi-optical amplifier suitable for Gaussian-beam applications is
presented.  The amplifier is based on the integrated horn antenna and uses
polarization duplexing to isolate the output beam from the input beam.  A
prototype hybrid amplifier is reported here with a measured gain of 10.6 dB at
6 GHz.  The amplifier design is uniplanar, compact, and is compatible with
the fabrication process of HEMT transistors at millimeter-wave frequencies.
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Loop antennas are widely used in small radio devices like pagers.  The
antennas are usually perpendicular to the largest face of the device because
when used or carried, the antenna is then perpendicular to the human body.
With this arrangement, the radiation strength of small loop antennas
increases inn the vicinity of the human body.  Since the input reactance of a
small loop antenna is strongly inductive, impedance matching circuits which
cancel out the inductance are usually connected between such antennas and
radio circuits.  However, adjustments are required to let each antenna
resonate because such antennas have narrow bandwidths because of their
large input reactance.  Therefore, antennas which resonate without additional
circuits are desired.  The Inverted L antenna (ILA), which generally requires
the use of a conductive plate, is one type of small antenna that resonates
without additional circuits.  The antenna is composed of the monopole part,
which is a capacitive element, and the transmission line part, which is an
inductive element.  The capacitive component is canceled out by the inductive
component.  When used close to a human body, the ILAs can use the body
as a substitute for the conductive plate because human bodies can be
approximated as conducting material in UHF band.  This paper proposes the
structure of a monopole loaded small loop antenna (MLLA), where the
inductive element of the ILA is replaced by a loop antenna.  The monopole
part is used as the matching element that lets the loop antenna resonate.
This paper first describes the mechanism of ILA resonance.  How MLLAs can
operate without additional circuits using the basic ILA mechanism of ILA will
then be shown.  (Abstract taken from authors' introduction, proceedings,






A Resistively Loaded, Printed Circuit, Electrically Short Dipole Element
for Wideband Array Applications
Title Text
Clapp, Randolph E.Author Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 1, pp. 478-
481, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
Many of today's antenna systems require increasingly wideband arrays which
must also fit within ever smaller radome volumes.  The development of
wideband dipole elements for these arrays, such as the traditional "triangular"
design, is restricted by the high low-end VSWR of the electrically short
dipoles dictated by the array volume.  This VSWR is typically greater than 5:1
when the element is mounted in front of a conducting backplane.  High
VSWR can lead to undesirable errors in applications such as direction finding
arrays.  This paper describes a resistively loaded triangular dipole design
which is only 0.30 wavelengths long, yet exhibits a VSWR of better than 2.0:1
when mounted in front  of the backplane.  This improvement in VSWR is at
the expense of only a 3 dB decrease in element efficiency.  The decrease in
efficiency can be directly controlled by the value of the resistive loading.  The
element has been implemented in a printed circuit array fed by tapered line
balance operating over a 4:1 frequency band.  Measured input impedance
data vs loading value is presented, as well as the radiation pattern variation
over the band.  (Abstract taken from author's introduction, proceedings,
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One class of limited-scan phased arrays uses a dual-reflector system of
confocal paraboloids in an offset Gregorian configuration, with a phased array
feed, and is characterized by a magnification factor, M.  The optics in such a
system provide a double transform, which forms a magnified image of the feed
array in the main aperture, albeit with some distortion of the pattern.  Previous
analyses have analyzed this configuration for its properties of imaging, array
plane fields, and gain vs. scan performance.  Phase compensation has been
used to correct the phase distortion across the imaged array for scanned
beams, and thus increase the gain.  Our goal was to calculate the potential
for improved performance in both gain and sidelobe control, by correct choice
of array excitation function in both amplitude and phase.  To enable us to do
this, we sought to compute the complex secondary element patterns of each
of the array elements.  This enables us to manipulate the elemental
contributions rapidly in the far field and compute the total pattern by
superposition, with all amplitude and phase distortions included.  A
convenient technique and computer program for doing this, with a multiplicity
of dissimilar complex secondary vector patterns, has already been developed
using a maximum likelihood technique.  Due to the nature of the excitation
functions on the main reflector surface, with possible caustics and phase
errors, conventional efficient reflector analysis techniques did not seem
appropriate for this task.  Sampling of the main reflector surface needs to be
fine enough to include any small regions of high current density, since a
primary element pattern might be sharply focused anywhere on the main
reflector surface.  (Abstract taken from author's introduction, proceedings,
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It is over a decade that, with the availability of high speed semiconductor laser
diodes and photo diodes, and low loss optical fibers, the concept of the
optically fed active phased array antennas has become feasible.  Through our
early studies we had identified four functions in which fiber optic (FO) links
can improve the performance of the large aperture phased arrays.  This paper
presents examples of how the following four functions can be implemented in
phased arrays.  (1) The distribution of a frequency reference to provide a
stabilized carrier signal in both transmit and receive modes of operation; (2)
The distribution of baseband information from CPU (T/R modules) to T/R
modules (CPU); (3) The distribution of control signals for amplitude and phase
control of active T/R modules; (4) Optical signal processing that will lead to
the removal of the burden of signal processing from the small area of T/R
modules to the distribution networks.  (Abstract taken from authors'
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Butler matrices are used in a wide variety of antenna feed applications
including beamforming networks for linear-arrays and for setting up far-field
phase odes for circular array instantaneous direction finding.  A Butler matrix
of N-inputs and N-outputs (NxN where N=2k, k=integer) can be thought of as a
reciprocal device which performs a discrete Fourier transform on its inputs to
form modal outputs.  A lightweight, 2-18 GHz, 8x8, multi-layered Strip line
Butler matrix which exhibited superb performance is presented in this paper.
The Butler matrix's excellent performance is attributed to its high-performance
hybrids and phase shift networks whose novel design techniques are
discussed below.  (Abstract taken from author's introduction, proceedings,
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Numerous investigations concerning the Fresnel zone plate during the last
thirty years have proved the feasibility of such antennas for microwave
applications.  DBS reception antenna are mass-production type and have to
be of low cost design and acceptable performances.  Nevertheless, the
conventional dish parabolic antenna is preferred to Fresnel zone plate
antennas.  In parallel to improvements made in the antenna technology field,
the production of low-noise amplifiers and converters has led the fixed satellite
service (FSS) to be used for TV and radio as well as the broadcasting satellite
service (BSS).  So, in Europe, one can be interested in the reception of
satellite TV programs coming from different orbital locations.  However, the
installation of more than one antenna for each house is not always permitted
by the regulations of each European country.  On the other hand, terrestrial
TV transmitters are fed by satellites.  In this case, several reception antennas
have to be installed with sufficient redundancy due to the large number of
viewers of each terrestrial transmitter.  The solution proposed by TDF is to
develop an antenna whose concept is based on the diffraction theory.  The
first step concerns low-cost TVRO (TV receive only) for DBS.  Then a more
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JPL has developed several mechanically steered L-band antenna systems for
mobile satellite uses in the past and recently has developed a K/Ka-band
mobile vehicle antenna system that is much smaller and of higher gain than
the L-band antennas.  The new development  is the ACTS Mobile Terminal
(AMT) reflector antenna system, designed to use with NASA's Advanced
Communications Technology Satellite (ACTS), and will demonstrate mobile
communications (voice, video and data) from a mobile vehicle in southern
California through the ACTS  satellite soon after its launch in 1993.  The
reflector antenna system installs on the roof of the AMT vehicle.  (Abstract
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A modified design of circular patch antenna is proposed.  This new antenna
exhibits a wide variation in input impedance along the circumference.
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A practical method for the simultaneous tuning of both the resonant frequency
and reflection coefficient of a coaxially fed rectangular Micro strip patch is
described.  The use of two tuning stubs allows independent adjustment of the
effective patch length and the effective position of the feed point.  The effective
length determines the resonant frequency of the  patch, while the effective
position of the feed point determines the input impedance.  It is demonstrated
that the method allows the adjustment of the reflection coefficient of a patch
to less than -60 dB at a frequency which is within 0.005% of specification.
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Very large reflector antennas have been widely used in modern satellite
communications systems because these antennas produce high gain/low
noise radiations and provide enhanced data transmission capacity.  For both
ground and space antennas, however, the large reflectors may suffer from
systematic surface distortion due to thermal or gravitational effects.
Additionally, for non-rigid reflector surfaces such as those used in unfurlable
or inflatable antenna systems, distortion may be resulted from the mechanical
construction of the reflector.  The distorted reflector surface typically causes
aperture phase errors and degraded antenna performance.  In this paper, a
versatile diffraction synthesis method which combines the optimization
technique and the physical optics (PO) analysis is employed to solve the
problem of distortion compensation.  Using this method, one may design
various compensating feed systems such as (1) array feeds, (2) a shaped
subreflector fed by a single feed in a unified manner.  The effectiveness of this
technique is demonstrated using the example problem shown in Figure 1.
The distorted reflector surface is modeled as  (equation (1, 2, 3) not available)
where α = D/2 is the radius of the reflector aperture and F is the focal length
of the ideal paraboloid.  The function Fd as depicted in Figure 1 represents a
slowly varying distortion.  It is seen that this distortion has severely
deteriorated the antenna directivity and the far-field patterns.  (Abstract taken
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Keyword Text
The energy industry in the new Federal States is being decisively affected by
a series of  potential changes in economic and energy policy. The task of
research and development  is to face these challenges. By formulating
objectives and priorities for future research  and development work, the
direction of the changes which are under way can be  influenced; the potential
of technical developments can be evaluated and possible fields  of work can
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Keyword Text
The energy industry in the new Federal States is being decisively affected by
a series of  potential changes in economic and energy policy.  The task of
research and development  is to face these challenges.  By formulating
objectives and priorities for future research  and development work, the
direction of the changes which are under way can be  influenced; the potential
of technical developments can be evaluated and possible fields  of work can
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The energy industry in the new Federal States is being decisively affected by
a series of potential changes in economic and energy policy. The task of
research and development is to face these challenges. By formulating
objectives and priorities for future research and development work, the
direction of the changes which are under way can be influenced; the potential
of technical developments can be evaluated and possible fields of work can be
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The energy industry in the new Federal States is being decisively affected by
a series of potential changes in economic and energy policy. The task of
research and development is to face these challenges. By formulating
objectives and priorities for future research and development work, the
direction of the changes which are under way can be influenced; the potential
of technical developments can be evaluated and possible fields of work can be
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Millimeter-wave systems are employed in applications such as high resolution
radars, landing systems in adverse weather and imaging through clouds and
fog.  Unfortunately, current millimeter-wave systems are waveguide based and
this has limited their widespread use due to their high-cost.  In this paper, an
efficient planar antenna structure is investigated which is compatible with high-
speed solid-state devices.  The antenna consists of a cavity backed strip-
dipole printed on a Si or GaAs wafer.  The cavity behind the dipole can either
be a rectangular machined cavity or a pyramidal cavity which is
anisotropically etched in silicon and metallized with gold.  The basic
configuration of the antenna structures under examination is shown in Figure
1.  Surface-waves are suppressed in the substrate wafer by synthesizing a
waveguide environment around the dipole using closely spaced metallized via-
holes fabricated by micro machining techniques.  This also provides the
required isolation between adjacent dipoles in phased array applications for
avoiding severe scan blindness effects.  The via-hole approach has been used
before in the form of shorting pins inserted manually in "soft" substrates at
microwave frequencies.  However, the shorting pin approach is not compatible
with millimeter-wave antennas on "hard" substrates such as GaAs or silicon
wafers.  (Abstract taken from authors' introduction, proceedings, English
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In this paper, the focal-plane (complex-conjugate phase-matching) method is
used to select the appropriate gain and location of a feed for S-band (2.295
GHz) operation of DSS-13, the new NASA/JPL deep space network (DSN) 34-
m beam wave guide (BWG) antenna.  It is found empirically that the focal-
plane method gives a better design in terms of the G/T figure than previous S-
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The National Center for Integrated Photonics Technology (NCIPT) has a
demonstration experiment to examine the role of photonics in phased array
radar applications.  Two test configurations are being assembled in a receiver
only mode at UCLA.  These systems involve both a coherent approach using
optical heterodyne detection and an  incoherent implementation using real
time delays and liquid crystal polarization switches.  The basic system
involves two antenna elements and three bit resolution.  The components
including modulators, lasers, detectors, fiber optic amplifiers, delay line
structures, and filters, which are being inserted in the system, will be
discussed.  Initial performance results using a mix of commercial and NCIPT
developed components will also be presented.  Performance projections using
the center's latest components still under development will also be examined
and compared with fundamental limitations.  Configurations for the two
different approaches closely follow systems suggested by Dolfi et al., and by
S.  R. Forrest et al.  A schematic of the spatial light modulation (SLM) based
system is shown in Figure 1.  The actual performance is to be compared with
that of Ng et al., which also uses optical delay lines.  For each component we
are inserting new technology from the photonics center.  For example, the
delay lines in the coherent system will be implemented using on wafer delay
line structures made by a direct write technique.  The SLMs have been
developed using liquid crystal technology to rotate the plane of polarization
with an extinction radio > 1500:1.  Distributed feedback lasers have been both
developed at 1.5 µm, and Nd:YAG lasers have been provided by the Harry
Diamond Laboratories at 1.3 µm.  Detectors have been supplied for use at X-
band (10GHz) by the Hughes Malibu Research Group.  In addition to
commercial modulators, new high frequency polymer traveling wave structures
have been developed with bandwidths > 26 GHz.  This ongoing project is
designed to eventually reduce these systems to practical single wafer units
having high performance.  Collaborators include Professor Richard Osgood,
Columbia University; Professors William Doane and Jack Kelly, Kent State
University; Professors Dan Dapkus and William Steier, University of Southern
Abstract Text
California, and Dr. George Simonis, Harry Diamond Laboratories.
Sponsorship is in part by NCIPT and in part by the Air Force Office of
Scientific Research.  (Abstract taken from authors' opening paragraphs,
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We present a method of synthesizing a correcting "flat" plate that
compensates for the main reflector distortions for the geometry shown in
Figure 1.  The dual shaped reflector system, synthesized for high gain has a
main reflector diameter off 32.8m (not including a noise shield).  The
procedure for the synthesis of the dual shaped reflector is described.  The
time and space slowly varying surface distortions in the main reflector are due
to gravitational and thermal effects and reduce the antenna gain.  There is
thus a need to compensate for such distortions.  The correcting plate is
nominally flat and part of a beam waveguide.  It is designed by geometrical
optics (GO) to be distorted so as to  have a virtual point caustic for the GO
rays reflected off the "flat" plate (in receiving mode).  The actual source for the
correcting plate is a converging field.  In the physical optics (PO) analysis, a
source is placed at the virtual center in the feed coordinates (xf=0, yf=0, zf=0)
and the currents on the flat plate are then "conjugated" to form the convergent
field with a virtual caustic below the correcting plate.  A view of the shaped
main reflector is given with the distortion obtained from holographic
measurements.  Also shown is the distorted main reflector magnified by a
factor 3000.  The maximum distortion is about 1.5 mm, a substantial amount
at 32 GHz.  The synthesized flat plate is shown.  Without magnifications
distortions are not visible.  This figure is obtained with the interpolation
software necessary for the diffraction analysis.  Only the GO illuminated
portions of the flat plate are depicted.  The distortions are shown in the flat
plate with a magnification of 100.  The distortions are thus visible, and are
found to be "opposite" to that of the main reflector distortions.  The
distortions, presented in feed coordinates, may be realized by mechanical
actuators.  Interpolation errors that occur near the edge of the flat plate are
not significant since the field strength in that region is -20 dB or less with
respect to the field at the center of the flat plate.  There is some minor
interpolation error at the center due to the vertex plate in the subreflector.  The
Abstract Text
PO analysis of the flat plate and the subreflector was initially carried out at
2.5 GHz in a personal computer whereas at 32 GHz a main frame computer
is useful.  At 2.5 GHz gravitational distortions are negligible.  Figures illustrate
the scattered fields, (from the subreflector incident upon the shaped main
reflector) obtained by PO analysis of the flat plate and the subreflector.  The
φ=0 or x-z plane pattern cut are shown.  Reference center for this cut is at
z=500 in. or at the center of distributed virtual caustic on z-axis.  The other
virtual caustic behind the subreflector, as shown, is found to be distributed
because of shaping.  The "average" caustic center makes an incident angle of
about 75 degrees to the edge of the main reflector.  The inverse taper from the
angle 0 deg. to the main reflector edge intercept at about 75 deg. is typical of
dual reflectors shaped for uniform high gain aperture distributions.  The
intercept at 75 deg. is on the downward slope typical of the Gibb's
phenomenon of the fields incident on main reflectors from subreflectors.  The
polarization is x-directed.  No cross polarization exists in the φ=0 cut.  A
scattered pattern cut in the φ=π/2 or y-z plane is depicted.  This cut is out of
the paper.  In this case, the cross polarization is not zero.  (Abstract taken
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Airborne radar and electronic warfare phased array systems are requiring
increasing bandwidth to share multiple functions in a single aperture.   The
bandwidth requirements have ranged from one to two octaves.  The end-fire
flared slot is the only radiating element known that can cover this bandwidth
and yet be packaged within an inter-element spacing of a half-wavelength at
the highest operating frequency.  Although there are different variations of
flared slot element design, the printed circuit Strip line fed notch elements
are most common since they are easy to fabricate and interface readily with
the T/R modules.  For dual polarized arrays, two element design options are
available dual notch or quad notch.  This paper discusses an analysis tool
applicable for phased array designs using either of these element types.  The
method of moments has recently been used for the analysis of a single
polarized notch element in an infinite array environment.  For a given
frequency, this method allows computation of input impedance at any scan
angle.  The disadvantage of this method is that the code cannot be modified
easily to accommodate changes in the element construction or its
environment such as the incorporation of absorber, element holding posts,
mode suppression pins, etc.  A generalized electromagnetic analysis tool is
preferred for analyzing array elements that take into account all of its
construction features.  This paper presents the application of the transmission
line matrix (TLM) method for analyzing flared notch elements in an infinite
array environment.  The correlation between measured and computed return
loss data is presented.  (Abstract taken from authors' introduction,
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Phased array antennas at microwave frequencies are becoming more and
more important in microwave communication systems, microwave landing
systems (MLS) and orbiting solar platforms.  In general, these arrays are
made up of a large number of radiating elements which are connected by a
feeding network that includes variable phase shifters and attenuators.  It is the
presence of these latter components that permits the steering of the array's
main beam by controlling the relative amplitudes and phases of the signals
reaching the various radiating elements.  The automatic diagnostic and
localization of one or more defective elements in a phased array is important
to ensure the good performance of the antenna and maintain its reliability.
This is particularly true of MLD which are subject to very stringent regulations.
 When a malfunction in a large phased array antenna occurs, it may be due
to defective radiating elements or defective feed network branches.  In either
case, the localization of the faulty elements of branches does, in principle,
require a systematic search in the entire array.  Such a procedure can be
both lengthy and costly, especially for systems in actual operation.  In this
paper, we introduce a passive microwave comparer circuit which can be
permanently integrated, in large numbers, in the phased array and will then be
able to perform the functions of fault diagnostic and defective element
localization.  (Abstract taken from authors' introduction, proceedings, English
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Micro strip patch antennas have been of interest because of their
conformality, light weight, low cost and ease in design.  A hybrid finite
element-boundary integral (FE-BI) method was proposed employing
rectangular brick elements to simulate the cavity-backed patch antennas
efficiently and accurately.  However, this element selection limits the
technique to those antennas with only rectangular patches.   In order to avoid
this restriction, a hybrid FE-BI approach using tetrahedral elements was later
proposed.  It was demonstrated that with tetrahedral elements, the FE-BI
formulation is capable of characterizing arbitrarily shaped patches, slots,
lumped and distributed loads, various excitations, and substrate material
fillings with any inhomogeneity.  However, the boundary integral portion in the
hybrid method yields a fully populated coefficient matrix, leading large
memory requirements.  It is customary to overcome this difficulty by
generating a uniformly rectangular grid on the cavity aperture.  This makes the
BI subsystem convolutional in form, and thus the 2-D FFT technique may be
applied in connection with an iterative solver such as conjugate complex (CG)
or Bi-CG method for both storage reduction and efficient matrix-vector product
calculation.  However, the triangular faces of the tetrahedral elements do not
readily yield uniform gridding and as a result, the usual FFT storage reduction
scheme cannot be employed straightforwardly in this case.  To enable the
use of the FFT in connection with the tetrahedral edge-based finite element-
boundary integral formulation, we propose a new approach for combining finite
element and boundary integral matrices.  This approach makes use off the
space transformation concept to map the irregular gridding onto a fictitious
regular one.  Since the transformation matrix is highly sparse and may be
obtained in the reprocessing phase, no additional memory is required aside
from that needed for the implementation of the FFT.  (Abstract taken from
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A multiple beam antenna provides a number of simultaneous beams in space
which enables a resource of a system, such as the available spectrum, to be
adaptively shared amongst the available beams.  Besides the well-developed
technology of cluster fed reflector antennas used in satellite communications,
multiple beam antennas have been proposed for applications in terrestrial
communication systems such as cellular mobile telephone systems and the
distribution of wideband services within a metropolitan area.  The motivation
for this work comes from a requirement of Telecom Australia to investigate
multiple beam antennas with 360 degrees azimuth coverage as potential base
station antennas in a cellular mobile telephone system in the frequency band
of 825-896 MHZ.  A novel implementation of a Luneburg lens has been
developed to feed a circular array which can potentially radiate 36
simultaneous beams each of 10 degrees beamwidth.  Unlike the R-2R and R-
KR lenses, the Luneburg lens provides full 360-degree coverage and perfect
focus.  (Abstract taken from authors' introduction, proceedings, English
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A number of adaptive null steering arrays that use phase only weighting have
been studied.  Previous work on phase null steering was done by Ismail et al.
Their method in creating these nulls in the pattern is based on controlling the
position of the antenna array elements.  Steyskal and Baird et al., proposed
null steering in the antenna pattern by using electronic phase shifters across
the antenna elements; however, their approaches to the problem were
considerably different.  This paper describes a simple method for adjusting
the elevations of the antenna elements to suppress interferences coming from
certain directions.  Indeed, the effect of changing the elevation of the antenna
array elements is  in fact to add additional phase to the antenna pattern
according to the locations of the nulls with respect to the broadside direction.
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This paper will present an overview of technology developed in the growing
field of optically controlled phased array antennas.  It will discuss systems
issues and requirements and draw comparisons with the status of the
technology to meet those requirements.  It will further discuss new
capabilities provided by photonics implementation and evaluate the risks
versus benefits of its introduction.  (Author's abstract, proceedings, English
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Cylindrical array antennas offer an efficient means off providing 360 degrees
azimuth beam scan with limited elevation coverage.  They are well suited for
radar applications such as air traffic control and surveillance.  Paramax
(formerly Sperry) has developed a considerable design repertoire for
configuring cylindrical array antennas and for associated feed distribution and
commutation network designs.  This paper provides a tutorial based on the
design considerations imposed on the cylindrical array along with a
description of three types of cylindrical array architectures configured to meet
three different and distinct applications.  (Abstract taken from authors'
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The authors propose a mobile DBS receiving antenna.  A single-layer leaky-
wave slotted waveguide array is used to obtain large beam-tilting angle of
about 50 degrees.  The antenna has the height of 0.5 cm in itself Nd the
height of the total system is 5 cm including the control  unit.  The gain is
about 24 dBi, which is sufficient for a portable TV set with a liquid-crystal
screen.  This paper presents the structure of the antenna and the
experimental results of model antennas.  (Abstract taken from authors'
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The rapid growth in the mobile telephone service stimulates the increase of
base stations in Japan.  Slender base station antennas are highly required for
use on the roofs of urban buildings.  The authors proposed a thin cylindrical
antenna as is shown in Figure 1, which is an array of circumferential wide
slots and realizes 120-degree beamwidth in the horizontal plane.  This paper
presents the analysis of the wide slot cut on a thin cylinder as an element of
this antenna.  (Abstract taken from authors' introduction, proceedings,
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This paper discusses the designs and measurements of the passive and
active slotline ring antennas.  A simple transmission line method is used to
predict the resonant frequency of the slotline ring antenna.  The numerical
results agree well with experimental results.  Measured radiation patterns of
the passive and active slotline ring antennas are also presented.   (Authors'
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During the past several years, there has been growing interest in developing
ultra wideband RF systems.  The wide variety of possible usages for such
systems include countermeasures, electronic intelligence gathering, and
target detection and identification.  In these systems, one of the key
elements is the antenna which allows the energy to be radiated and collects
the return signal.  Various approaches including cavity backed spirals,
sinuous antennas, and ridged horns have been considered to achieve broad
bandwidth.  This paper describes a novel technique for designing an ultra
wideband antenna by proposing a new TEM-type feed.  (Abstract taken from
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Multi-octave spiral-mode antenna apertures such as the spiral, Sinuous, and
InterLog antennas require feed means having multi-octave bandwidths.
Commonly used Balun feeds include the Marchand (coaxial and printed-
circuit versions), the printed-circuit exponential taper, the 3 dB, 180-degree
hybrid, and the Bawer & Wolfe.  The printed-circuit exponential tapered Balun
enjoys widespread use due to excellent electrical performance (>9:1
bandwidth) plus mechanical simplicity and low fabrication cost.  However, all
these balance occupy considerable depth when implemented.  The low-profile
Balun approach described herein is a modified version of the proven
exponential tapered Balun, capturing its inherent broadband, low-cost
characteristics in a compact package.  This approach provides a broadband
antenna with coaxial connectors suitable for low-profile skin mounting.  It may
also be used with conventional cavity-backed antennas.  Implementation
methods apply to single- and dual-polarized apertures.  Hardware design
configurations and preliminary test data (VSWR) are given.  (Abstract taken
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A spiral antenna has its performance measured and predicted using both the
numerical electromagnetic code (NEC) and the patch code for various tight
spacings above a conductive ground plane.  Spacings investigated were for
physically realizable installations varying from 0.032 inch to 0.5 inch.  Model
limitations are addressed for comparison of measured to predicted data.
Performance described includes antenna pattern shape, gain, and axial ratio.
An assessment of what is considered good performance in the presence of
tightly spaced ground planes is made.  (Authors' abstract, proceedings,
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Analyses of a linear active dipole array loaded with negative resistance
devices under injection-locked arrangement are presented.  In the
arrangement, each dipole loaded with an active diode is treated as a
microwave source, and an external injection plane wave illuminates the active
dipoles to synchronize the linear active array.  Analysis is based on the
method of moments of dipoles and the stability analysis of injection-locked
oscillators.  Simulation results yield the array radiation field intensity and
locking range for various incident field strength.  Variation of loaded diode
characteristics on the array performance are also considered.  (Authors'
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Due to the increasing and stringent functional requirements (larger capacity,
longer distance, etc.) of the modern day communication systems, higher
antenna gains are generally needed.  This higher gain implies larger antenna
size and mass which are undesirable to many systems.  Consequently,
downsizing antenna technology becomes one of the most critical areas for
research and development efforts.  Techniques to reduce antenna size can be
categorized and are briefly discussed as follows:  1.  Downsizing by antenna
techniques:  (a) Use printed array:  By using printed array, such as the Micro
strip patches, antenna thickness can be significantly reduced which, in many
cases, allows conformal mounting of the antenna.  (b) Develop efficient array
feed:  Among two similar array antennas with identical gains, the one with the
more efficient feed system (lower insertion loss) can achieve a relatively
smaller aperture size.    Use shared aperture technique: When a system
requires separate transmit and receive frequencies or requires multiple
functions with different frequencies, a single antenna aperture shared by all
these frequencies can significantly reduce system size and mass.  (d)
Reduce peripheral component size: By reducing sizes of an antenna's
peripheral components, such as the use of MMICs for phase shifters and
distributed amplifiers in an active phased array, the overall antenna system
can achieve smaller size.  (e) Develop superdirective array: Superdirectivity
technique allows a smaller antenna aperture to achieve a relatively larger gain.
 However,  the validity of this technique has been controversial.  More
research effort is needed in this area.  2.  Downsizing by raising the operating
frequency:  If the system operating frequency is doubled,  the antenna
dimension can be reduced by half (aperture area reduced to ¼) while
maintaining the same antenna gain.  Space loss associated with the higher
frequency can be compensated by keeping the size of the antenna on the
other end of the communication link the same as prior to the frequency
increase.  The JPL antenna technologies that have either recently been
Abstract Text
developed or proposed for the future communication systems have mostly
involved downsizing technologies discussed above.  These technologies have
been applied in two areas, mobile antennas and satellite antennas, which will
be separately discussed.  (Abstract taken from authors' opening paragraphs,
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It can be difficult determining system errors and their effects by merely
examining  the antenna radiation pattern.  This paper will discuss a novel
approach used to identify, isolate, and "correct" some of the receiver errors
that exist in the digital beamforming test bed at Rome Laboratory, and in
doing so, illustrate their effects on the antenna's receive radiation pattern.  In
particular, the effects will be demonstrated via the ability to obtain a low
sidelobe antenna pattern.  A summary of results is included and a more
complete explanation will be given at the time of presentation.  (Abstract
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Radiation efficiency of small antennas has been usually measured by using
the Wheeler cap. In this method, obtaining accurate values of input resistance
is important above all.  However, on small loop antennas, their input
resistances are very small.  Usually they are less than one ohm so that
precise measurement with a network analyzer is difficult.  Despite that,
measurements for such small resistances have not been well considered.  In
this paper, we present a method to improve the accuracy of the measurement
with facilities and instruments on hand.  (Abstract taken from authors'
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Collinear array antennas are used worldwide as the base-station antennas in
mobile radio systems because they have high gain and their radiation pattern
can be arbitrarily shaped to obtain a sufficient D/U ratio.  However, their size
would be reduced considerably if they were to be installed on the roofs of
ordinary buildings.  Superdirective array antennas, which have been a largely
theoretical subject for half a century, seem to be attractive candidates for
realizing small and high gain antennas.  Figure 1 shows the calculated
relationship between antenna length and antenna gain for a broadside array of
parallel dipoles as functions of the number of elements (N).  The gain of a
uniform excitation array decreases monotonously as antenna length is
reduced.  In contrast, the gain of a superdirective array exhibits almost no
reduction even though antenna length is decreased almost to zero.  However,
there have been very few studies on broadside superdirective antennas.
Superdirective antennas are reported to have high Q factors, and so extremely
low structural tolerances are required in order to realize exact excitation
coefficients.  It is also known that superdirective antennas have low input
resistances (Ri, i=1,2,3 -- n, n: number of elements) and that the Ri of one or
more of the elements is negative.  Since a conventional array antenna has
only a positive Ri, previous design concepts cannot be applied to
superdirective antennas.  Moreover, the ohmic loss is increased because of
the low Ri and a simple antenna structure is required to reduce the ohmic
loss of the antenna parts.  This paper proposes a simple superdirective
antenna structure that does not require an impedance tuner.  Five element
superdirective antennas are fabricated with element spacings (d) of 0.3λ and
0.2λ (λ: wavelength) and their characteristics are examined.  (Abstract taken
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In the last few years, use of open dielectric resonators as antenna elements
has been studied by many workers.  Dielectric resonator antennas are free of
conductor loss, small sized and can be efficiently coupled with nearly all
types of commonly used transmission lines.  By choosing a suitably low
value of dielectric constant for the resonator material, the frequency bandwidth
over which the antenna radiates efficiently can be made sufficiently large.
Furthermore, different modes of the resonator can be utilized to obtain
different radiation characteristics.  A dielectric resonator antenna configuration
in which a half-split cylindrical resonator is fed by a Micro strip line-slot
combination has been reported recently.  The reported configuration is very
attractive for realizing small integrated antennas.  In this configuration, the
antenna radiates like a horizontal magnetic dipole.  An impedance bandwidth
of 10 percent was obtained for this structure.  Although the use of a half split
cylindrical dielectric resonator leads to satisfactory antenna performance, the
half split resonator geometry is inconvenient from fabrication point of view.  In
this paper, we report the use of a rectangular dielectric resonator as an
antenna element.  The resonator is excited in its lowest order "magnetic
dipole" mode using a Micro strip line-slot combination as discussed.
Measured results on the proposed antenna configuration show that the
antenna has a bandwidth of about 10 percent and its far field pattern is similar
to that of a magnetic dipole.  (Abstract taken from authors' introduction,
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This paper is concerned with an experimental investigation into the design of
a low cost array element that can be used in a land vehicle satellite
communications antenna system.  The investigation was performed in line
with the requirements for an Australian Mobilesat system which is expected
to come into service in 1993.  Vehicle satellite communication is one aspect
of the system in which mobile users will have access to local and overseas
telecommunications networks wherever they are in the country.  The L-band
frequency range of 1545.0 - 1559.0 MHZ for reception, and 1646-5 - 1660.5
MHZ for transmission, has been allocated for this type of communication.  To
fulfill these requirements, an antenna system with at least 8% bandwidth is
needed.  The other antenna specifications include a gain of 12-15 dBi (for a
medium gain antenna), right hand circular polarization, and full 3660 degrees
coverage in the azimuthal direction.  Because of the large range of elevation
angles needed to be covered, a circular array configuration with the elements
inclined at an angle of about 40 degrees to the horizontal is considered.  The
circular array uses the minimum number of phase shifters as only two or
three elements have to be activated at any one time.  This type of array is
different to the flat antenna array configurations that tend to use large
numbers of elements and phase shifters considered in Japan and other
countries.  Obviously, the design of the array elements  is an extremely
important component of the system, and this aspect is discussed next.
(Abstract taken from authors' introduction, proceedings, English
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In mobile communications systems, circular or non-circular loop antennas are
often used either as single elements or in a multi-element array or diversity
scheme.  In the design of such antennas, it is important to understand the
effects of loop geometry and coupling effects on the input impedance,
radiation pattern, and diversity performance of the antenna configuration.
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The antenna array synthesis is one of the important antenna design
problems.  Generally, Taylor excitation distributions and other classical
synthesis techniques are adopted for the linear array pattern synthesis.
These techniques ignore the tolerances on the design parameters.  In some
cases, the tolerances are the dominant factors that affect the sidelobe level of
the array.  In this paper, we shall be concerned with the optimization
synthesis for low sidelobe linear array where the optimization parameters are
subject to tolerances.  Schjaer-Jacobsen studied the tolerance optimization of
linear arrays for the first time, but the models and the algorithms given have
some limitations.  This paper mainly studies the worst-case tolerance
optimization synthesis for low sidelobe linear arrays.  The problems are
defined mathematically as a fixed tolerance problem (FTP) and a variable
tolerance problem (VTP), and new algorithms for solving these problems are
proposed.  For solution of the FTP, we use the regular polyhedron method.
The VTP is solved by a double-iterative algorithm in which the inner iteration is
performed by the FTP algorithm and the outer iteration is implemented by the
comparison method.  The VTP harmonizes the relation between the array
sidelobe level and the tolerances of excitation coefficients, so that the
sidelobe level satisfies the desired requirements and the tolerance region is
as large as possible.  Finally, some numerical results are given.  (Abstract
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Commonly used reflector antenna feed models assume a radiation pattern
that is independent of the distance between the feed and the observation
point.  This may lead to erroneous results, for the computed reflector
scattering, whenever the reflector is in the source's near-zone region.  Due to
this fact, in this paper consideration is given to a feed model based upon a
modified Gaussian beam.  This model accurately describes the
electromagnetic energy propagation in a simple and well defined way in both
the near- and far-zone regions, has a correction to reduce the  paraxial
approximation error present in the standard Gaussian beam formulation, and
fully accounts for polarization effects.  This leads to more accurate reflector
antenna scattered field computations.  In this work, the nature of the errors
associated with the widely used far-zone feed models are investigated by
comparing its radiated field against the exact field, at various observation
distances, calculated by the spherical wave expansion technique (SWE).
The proposed modified Gaussian-beam feed model is presented and its near-
zone accuracy confirmed with results obtained using SWE.  Finally, the
improvement of the modified Gaussian-beam feed model over that of the far-
zone feed model is shown on a typical reflector antenna geometry employing
an axially symmetric hyperboloidal subreflector.  (Abstract taken from
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Antennas for ships, aircraft and land-mobiles have been developed under ESA
funding for communications at 1.5/1.6 GHz via satellites.  The EMS payload
on Italsat F2, followed by the multibeam LLM payload (L-band Land Mobile)
on the ESA ARTEMIS satellite, will provide coverage of Europe in 1995 from
geosynchronous orbit.  Unlike in the USA, coverage of users at elevations
down to 10 degrees limits the use of low profile designs.  This, and for voice
communications, the needed sidelobe  isolation towards neighboring
satellites, limits the scope for downsizing the mobile antennas.  Both
omnidirectional antennas for data transmission and directive ones for voice
communications are described.  (Abstract taken from authors' introduction,
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Various forms off analysis on the antenna's near-field have been done, and we
have studied those on Poynting's power flow.  Wave energy propagation made
around an antenna, which are difficult to conceive intuitively, are represented
by a map form.  In the present paper, the two modes of Poynting's power flow
in the neighborhood of a fundamental half wavelength dipole antenna, i.e., the
one placed on flat earth's surface and the other on perfect conductor plate,
are described as a map by employing these arrow marks.  In addition, YAGI-
UDA 3-elements dipole antenna is also simply analyzed.  (Authors' abstract,
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Radar and communication systems require a new technique to realize a
compact, simple and low-cost subsystem.  To satisfy this requirement, active
integrated antennas incorporating active sources with planar antennas are
being developed.  One of the structures suitable for a monolithic integrated
circuit is made of an FET as an active source with a slot antenna.  By
adopting a coplanar waveguide (CPW), an active integrated antenna with a
uniplanar fashion is realized.  Since a single FET has small capability to
generate large microwave and millimeter-wave power, a spatial power
combining technique is usually used.  In order to obtain high combination
efficiency, various coupling methods have been developed.  Among them, a
strong coupling technique may be selected for simplification of circuit
configuration, since a single transmission line used for the coupling can
eliminate an external cavity for mode-locking as well as an external source for
injection-locking.  However, when the packing density increases, the circuit
should be as small as possible.  Therefore, interconnections for controlling
the devices should be minimized.  To overcome these problems, optical
control of microwave circuits has been developed.  Using this technique,
injection-locking s well as oscillator tuning and phase shift is feasible.  In this
paper, we report design and experimental data of a prototype of an optically
controlled uniplanar active integrated antenna array.  The active antenna
circuit consists of two negative resistance oscillators with two slots.  As a
transmission line, the CPW is used to realize the uniplanar active antenna
array.  The tuning of operating frequencies was carried out by illumination.
Further, measured antenna patterns are discussed.  (Abstract taken from
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It is well known that a tightly wound two-wire Archimedean spiral antenna
radiates good circularly polarized wave (CPW) less than 3 dB over an octave
frequency range.  And in addition, the spiral antenna does not require 90
degrees hybrid to produce CPW.  In the satellite communication system,
selection of the element antenna is very important because it affects the
antenna size and the system receiving performance (G/T) caused by the
antenna feeding loss, such as insertion loss of 90 degrees hybrid to produce
CPW.  Moreover, the antennas for mobile stations are required to be
compact, small in size, easy manufacture, and high antenna gain.  Since the
spiral antenna was introduced by E. M. Tuner in 1954, a great deal of effort
has been expended in the empirical work on the cavity-backed spiral antenna.
 In this cavity-backed spiral antenna, although the wide band characteristics
such as near-octave bandwidths are attractive, the features are very much
complicated.  On the other hand, the spiral antenna with a reflector is a very
simple structured Nd easy manufacture.  However, when we attempt to
design this simple spiral antenna, it is enforced to use the experimental cavity-
backed spiral antenna data, classical band theory, or image theory.  In this
paper, we first investigate the spiral antenna with a reflector theoretically,
using so-called wire-grid method and show that the antenna gain and axial
ratio is very much depend on the reflector size, spiral rate of growth, number
of turn, etc.  And next, we proposed the spiral antenna combined with a
parasitic loop.  As the results, we can achieve the improvement of the
antenna gain, keeping the loop radius to be the same size as the reflector.
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Array antennas that have a tilted main beam and suppressed side lobes c an
be used at mobile communication base stations to improve the carrier to
interference radio.  Corporate circuits consisting of split-tee power dividers are
generally used with array antennas to reduce antenna size.  Resistors, which
are generally inserted at each divider to eliminate the influence of reflection at
radiation elements and branch points, cannot be used in base station
antennas because the resistors cause passive intermodulation.  In this case,
the excitation error without resistors needs to be estimated.  This paper
clarifies the influence of VSWR of radiation elements on sidelobe degradation
by deriving straightforward  expressions.  The obtained equations are useful
for specifying tolerable values of VSWR.  (Abstract taken from authors'
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One of the major advantages of Micro strip antennas is that they can be made
conformal to the surfaces on which they are mounted due to their low profile.
Most current investigations of Micro strip antennas have been concentrated
on planar structures.  In practical application, the mounting surfaces are not
always planar, such as for missiles and satellites.  In recent years, some
progress in the theoretical investigation of non-planar printed antennas has
been reported, such as for cylindrical rectangular patches, wraparound
antennas, and spherical-circular patches.  As referenced, the GTLM is used
to analyze the spherical-circular patch, which is a special case of the annular
ring.  However, no information about the spherical annular patch element is
currently available in the literature.  It is known that poor bandwidth has been
of the major problems of Micro strip antennas.  However, the annular structure
has a larger bandwidth than the circular structure.  Therefore, the spherical
annular patch antenna is considered.  (Abstract taken from author's
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A design of Micro strip ring antennas has been investigated by several
authors.  A planar antenna element using ring shaped patch is applicable to
miniaturize the antenna element.  First, this paper describes  the basic
configuration of the triplate-type planar antenna which is composed of ring
shaped patch (R-TPA).  Second, the configuration of circularly polarized R-
TPA array designed for a frequency band of 11.7 GHz to 12.0 GHz is
described.  This paper also presents the radiation properties; radiation
pattern, frequency characteristics of return loss, axial ratio, gain and aperture
efficiency.  (Abstract taken from authors' introduction, proceedings, English
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A slant polarized OMNI azimuthal antenna covering 2 - 26 GHz (13:1
frequency band width) has been designed and developed using only three
layers of printed circuit polarizers.  The design approach and performance
optimization of the antenna have been discussed in this paper.  The antenna
has OMNI variation ±3 dB and a nominal gain of 0 dB over the frequency
band.  It is light weight, compact and ideally suitable for surveillance
applications.  A low loss, light weight radome is also developed to protect the
antenna from hostile environment.  (Authors' abstract, proceedings, English
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The development of array antennas for mm-wave communications systems
has led to the investigation of optics to enable these applications.  Fiber
optics has been found to be particularly attractive for the distribution of both
control and RF signals to phased array antenna modules.  Additionally, fiber
optic beam forming networks (BFNs) may be the only way to implement high
gain, simultaneous, independent, multi-beam satellite communications
antenna systems.  Optics can also be used to implement optically processed
BFNs (OPBFNs) that support phased array antennas, in which the necessary
phase and amplitude excitations are created in the optical domain prior to
being down converted to an RF carrier.  These optical technologies have been
selected for investigation because they target potential technology
breakthroughs which will enable future communications systems.  (Abstract
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For lower frequencies  (typically UHF), it is interesting to reduce the size of
antenna.  This paper presents a new structure of shortened antenna operating
around 400 MHZ.  The shortened monopole antenna using step change line is
printed on Duroid with dielectric constant  r = 2,2 ±0,02 and thickness t = 0,8
± 0,02 mm.  A shortening ratio (ρ) of 51% is achieved.  A simple analysis
based on the transmission line model applied to printed dipole antennas, and
the Babinet principle allows too optimize easily the geometry and the choice
of ratio of the sizes of lines.  The calculated results of input impedance are
validated by experiment.  (Authors' abstract, proceedings, English
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Reported here is a low cost wide band radiating element for EW and radar
array antenna applications.  This printed end-fire bunny-ear element is fed by
a balanced slot line, and it can operate over 0.5 to 18 GHz with very low loss
in an isolated environment.  The input transition, the feed line, and the
launching section of this element are essentially TEM structures.  The
element was scaled and used in an L-band array with 50 percent







A Built-in Performance Monitoring/Fault Isolation and Correction
(PM/FIC) System for Active Phased Array Antennas
Title Text
Lee, K. M., Chu, R. S. and Liu, S. C.Author Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 1, pp. 206-
209, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
In modern large phased array radar systems, the problem of calibration of
aperture distribution and diagnoses of faults is very important to assure the
proper performance of the radar antenna.  Recently, we have developed and
demonstrated a performance monitoring/fault isolation and correction
(PM/FIC) system for a smart skins phased array antenna with active T/R
modules.  This system employs a built-in transmission line signal injector
embedded at radiating aperture together with phase toggling technique for
signal detection.  A description of the system design concept has been
reported in earlier papers.  In this paper, we shall present the design of a
demonstration test array and the PM/FIC system test results.  (Abstract
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A new radiating element is presented, which can provide simultaneously a
large bandwidth and high gain.  It consists of four identical patches uniformly
displayed within a rectangular aperture (2*2), and fed electromagnetically by a
driven patch etched on a lower substrate.  It is shown that a good coupling
with the parasitic patches is obtained, causing a large bandwidth, and the
resonance modes of each patch are excited in phase, giving a high gain.  Its
constructional simplicity and superior performance make this super element
an attractive candidate for large phase arrays.  (Authors' abstract,
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The unusual nonlinear dynamics of systems of mutually synchronized,
loosely coupled oscillators have been exploited for electronic beam-scanning.
Using a simple theory based on coupled Van der Pol equations, it is shown
that a constant phase progression, ∆, can be established over the range -90º
< ∆ < 90º by slightly detuning the peripheral elements in the array.  A four-
element linear patch array using MESFET oscillators was designed and
constructed to verify the proposed concept.  (Authors' abstract, proceedings,
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Recently, the multi-moding problem in a one-dimensional spatial power-
combining array with strongly coupled oscillators was analyzed by the
authors.  A method of overcoming this problem to achieve the in-phase
oscillation mode was proposed.  By employing suitable resistors in the
circuit, the undesirable modes are suppressed while the in-phase mode is not
affected.  For the purpose of power combining, this method is very effective to
obtain the in-phase oscillation mode.  However, for some applications of
active antennas, the in-phase oscillation mode may not be the desired one.
For example, the anti-phase oscillation  mode is needed to have the
difference pattern for tracking objects.  A mode-switching phenomenon was
observed in a two-element active array in our experiment.  When two
oscillator units were connected by a metal strip, the anti-phase oscillation
mode occurred and the difference pattern was observed.  When they were
connected by a chip resistor, the in-phase oscillation mode occurred and the
sum pattern was observed.  This cannot be explained by the theory of
previous work.  Therefore, the characteristics of the active devices and the
radiators must be considered.  In this paper, we present a modified theory
and show the possibility of controlling the stable single-mode oscillation.
(Abstract taken from authors' introduction, proceedings, English
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This paper presents an integrated Monopulse receiver based on a 23 GHz LO
and 94 GHz subharmonic mixers.  All circuits are realized using uniplanar
coplanar-waveguide (CPW) and slot lines.  The antennas are composed of
dipoles integrated on dielectric substrates and placed within horn cavities.
These features result in a compact, easily fabricated rugged system with
good predicted performance at 94 GHz.  (Authors' abstract, proceedings,
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In an airborne phased array radar, an adaptive two-dimensional filter is needed
to suppress strong clutter returns.  The  optimal filtering can hardly be applied
to practice since great amounts of computation are required.  Some
suboptimum approaches have been presented to reduce the computation
recently, however, these methods showed a poor detection performance
especially in the case that the errors of array elements happen.  In this paper,
we present a simple solution for 2D adaptive clutter suppression.  It consists
of two parts; in the first, the clutter is removed from the received data by a
simple algorithm, then the conventional detection method or suboptimal
algorithms are applied to the data which has a lowered level of clutter.  As a
result, great computation expenses are reduced, however, a nearly optimum
array performance can be reached.  (Abstract taken from authors'
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The geometrical theory of diffraction (GTD) and its uniform versions, e.g.,
UTD, do not yield the correct value of the electro-magnetic field at diffraction
caustics such as the boresight direction of a reflector antenna.  This difficulty
could be overcome with the use of equivalent edge currents (EEC) derived
from the UTD diffraction coefficients.  Ryan and Peters presented such a
technique to obtain the scattering from a circular flat plate.  James and
Kerdemelidis employed the equivalent edge current technique to determine
the radiation patterns of a paraboloid.  Their computed results were found to
have a substantial deviation from the corresponding measured results in the
main beam or boresight direction.  However, very good agreement between
the two sets of data were observed in all other directions.  Perhaps due to the
inaccuracy of James' computed EEC field in the boresight direction,
subsequent investigation on reflector antenna patterns did not employ the
UTD based EEC methods.  Instead other techniques such as aperture
integration, physical optics, and methods based on physical theory of
direction (PTD), and their variations were used.  We revisited the work of
James and Kerdemelidis.  It was found that the reason for the disagreement
in the boresight caustic region between the patterns computed using EEC
and the patterns obtained by measurement is not due to the limitation of the
EEC technique but the model employed by James and Kerdemelidis.  Their
reflector antenna was modeled by straight-edge, flat-plate geometry as
shown, whereas the correct model should use straight-edge, curved-screen
geometry as shown.  The UTD diffraction field is given in terms of the electric
field as Ed = Ei D A (S)e-jus where Ei is the incident field, D is the UTD
diffraction coefficients, A(S) is the divergent factor for the diffracted ray and
the exponential term e-jus determines the phase.  The diffraction coefficient, D,
contains transition functions which are significant in the reflection and shadow
boundaries, e.g., the front boresight region, and they assure continuous and
finite fields across these regions.  In Table 1, a comparison is made of the
distance parameters Li and Lr in the transition function of the UTD for both
Abstract Text
models in Figures 1 and 2.  It should be mentioned that for observation points
near the boresight direction, the straight-edge, curved-screen geometry has
the correct focusing behavior with the diffracted ray exhibiting plane wave type
behavior.  However, James' model does not have this focusing behavior and
this is responsible for the error at the radiated field at the boresight direction.
Our model was able to predict the correct field in the boresight direction.
Here we compare the H-plane pattern of our computed results with the
measurements of Afifi using Afifi's reflector of diameter 10.65λ, and a focal
length to diameter ratio of 0.25.  Very good agreement between the two
patterns is found over the entire pattern range.  Similar results are expected
for E-plane patterns and for radiation patterns of other reflectors.  Figure 4
shows a comparison of our method verses James's method using the Afifi
reflector.  The disagreement between the two methods is apparent in the
boresight direction.  Thus we have demonstrated the validity of EEC-UTD
technique to determine the complete radiation pattern of a reflector antenna
from a straight-edge, curved-screen model for the reflector surface.  This
simple and powerful method is found to be valid over the entire range of the
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Recently, there has been an increased interest in improving the patterns of
arrays with failed or partially failed elements.  This paper presents a new
method intended for use with digital beamforming array control.  It consists of
replacing the signals from failed array elements using reconstructed signals
from other elements in the array.  For the purposes off this work, the failed
elements will be assumed to be completely failed (and have zero signal
output).  The method can be applied in the presence of a multiplicity of
external noise or jamming signals to provide low sidelobe control to each
signal.  It involves only linear processing that must be performed at a rate
compatible with the information bandwidth.  (Abstract taken from author's
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Spot-Radar is a CNES (French Spatial  Agency) project for an X-band
synthetic aperture radar, reusing ground segment of SPOT, the optical earth
observation satellite.  It will:  (1) image night and day, even with bad weather
conditions, (2) reach quickly any place on earth, thanks to 83-degree
scanning capability in elevation plane (perpendicular to satellite orbit), (3)
insure 4m x 3m spatial resolution and even 4m x 1m by using Spotlight
mode, (4) use dual linear polarization H and V (or H/V interleaved) to improve
natural resources and sea observation, and to provide supervision mission.
(Abstract taken from authors' opening paragraphs, proceedings, English
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Omnidirectional, vertically polarized electromagnetic radiation is commonly
achieved by using a thin, vertical monopole (whip).  Various types of series
loading are needed to increase the bandwidth beyond the few percent that
occurs naturally in the vicinity of the quarter-wave resonance.  Such loading
can also be used to reduce somewhat the height.  This paper proposes wide-
angle conical monopoles as an alternative to whip-type antennas when
adequate mounting surface is available.  The reduced height of wide-angle
conical monopole systems makes possible: (a) the use of edge loading for
design versatility, (b) nesting of multiple units for increasing bandwidth, and
the incorporation of the antenna into the structure of a host vehicle so that no
protrusion and a minimum of intrusion are required.  Incorporation of the
radiator into the structure of a vehicle reduces drag, improves reliability,
decreases visibility, and enhances safety.  (Abstract taken from authors'
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We consider here the power synthesis problem for a conformal array lying on
a specified curve.  This problem is solved by the intersection approach which
requires also the iterative solution of field synthesis problems.  This problem
is, in our case, at least ill-conditioned and requires a careful solution.  Here
this has been done by a Singular Value Decomposition (SVD) which allows a
regularized solution leading to power synthesis results as good as those for
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This paper presents simple formulations for optimizing the efficiency and
output power of a rectenna using experimental data that characterizes a
rectenna element.  The method is applied for a uniformly tapered transmitter
aperture and a 2.45 GHz rectenna element.  (Authors' abstract, proceedings,
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The localization of electromagnetic sources is of great significance.  There
exist many techniques for direction finding, but most of them use methods
which assume presence of a single radiation source.  In interference fields
with more than one source, these methods fail.  An approach to multiple
source direction finding is utilizing high resolution spectral estimation
techniques /1/.  Although there are many papers dealing with these
techniques, most of them present simulation results instead of experimental
investigations.  In our paper, an experimental system for the HF- and VHF-
band and some measurement results are presented.  The paper is divided into
the following topics.  After a short review of the MUSIC-algorithm, which is
used to estimate the direction of arrival (DOA), the multichannel direction
finding system will be described.  Then some measurement results are shown
for two various antenna geometries and some conclusions are made.
(Abstract taken from authors' introduction, proceedings, English
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Although the polarization response of a conventional trihedral corner reflector
is optimal for use with radars which employ the same state of linear
polarization for both transmission and reflection, other polarization responses
may be required when using or calibrating radars which employ either circular
polarization or some form of polarization diversity.  In recent years, a number
of schemes for altering the polarization response of a trihedral corner reflector
by modifying one of its interior surfaces have been proposed, e.g., (1,2).
Since reflectors which have been so modified make substantial use of wire
grids and dielectric materials in their construction, they are vulnerable to
mechanical and environmental damage.  As a result, they are not particularly
suitable for deployment in the field for extended periods as is often required in
radar navigation and remote sensing applications.  An alternative method for
altering the polarization response of a trihedral corner reflector which
overcomes many of the limitations of previous work is shown in Figure 1(a).
Here conducting fins or corrugations of appropriate dimensions are added to
one of the interior surfaces of the reflector such that the axis of the polarizer
is oriented parallel to one of the principal axes of the trihedral.  This
orientation ensures that all rays incident from a given direction will experience
the same polarization transformation upon reflection from the corrugations
regardless of the sequence in which each ray is reflected by the three interior
surfaces of the reflector.  Details of the finned or corrugated surface are
shown in Figure 1(b).  The design of reflection polarizers derived from
corrugated surfaces has been described previously (3,4).  The phase
difference δ between the TM and TE reflection coefficients of the specular
reflected order can be exploited to yield a depolarizing response of the form
(equation (1) not available) where Sij is the ratio of the specular reflected
order to the incident field.  A phase difference of ±180º yields a twist
polarizing response while a phase difference of ±90º yields a circularly
polarizing response.  Since the polarizer is uniform in z, the TM and TE
polarizations are decoupled and SHV = SVH = 0.  The effects of oblique
incidence are accounted for in the design curves for twist polarizing and
Abstract Text
circularly polarizing trihedral corner reflectors which are presented in Figure 2.
 The polarization response of the reflector can be modified by rotating the
target about the line-of-sight, yielding a response of the form (equation (2) not
available) where γ is defined in Figure 3.  Prototype twist polarizing and
circularly polarizing reflectors were constructed and their response measured.
 In Figure 3, the co-polar and cross-polar polarization response patterns which
a prototype twist polarizing reflector presents along its boresight is compared
to theoretical predictions.  The results show that the prototype reflector
responds essentially as expected.  An algorithm for predicting the
contribution of triple-bounce reflections to the polarization scattering matrix of
a modified  trihedral corner reflector from any aspect and for any reflector
orientation has been developed (5).  In Figure 4, the co-polar and cross-polar
azimuthal response patterns which a prototype twist polarizing reflector
presents at a rotation angle of γ = 45º are compared to theoretical
predictions.  Once again, the results show that the prototype reflector
responds essentially as predicted.  Prototype reflectors of this type have
already been tested in marine radar navigation applications where they have
been oriented to provide a strong co-polar response to both horizontally and
circularly polarized incident waves.  Their use as calibration targets in radar
remote sensing applications is proposed.  (Authors' abstract, proceedings,
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Adaptive antennas, today essentially used in military applications, will, in a
near future, be present in most civil telecommunication systems, especially
for radio-communication and radio navigation.  Works supported by the
L.A.M. (Université de Rennes I) in collaboration with the IRESTE Engineer
School in the adaptive antennas area, focus essentially on the study of such
a system for a N.A.V.S.T.A.R./G.P.S. application and lead to  the conception
of a prototype using only analog microwave circuits.  This prototype is, in fact,
the adaptive processor to be placed behind the printed antennas array and
before the N.A.V.S.T.A.R./G.P.S. receiver.  (Abstract taken from authors'
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Radial line planar antenna (RLPA) have been developed especially for direct
broadcast from a satellite (DBS) in Japan.  In this paper, we propose a new
type of RLPA - four-point fed RLPA - which is capable off Monopulse tracking
operation.  (Abstract taken from authors' introduction, proceedings, English
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The general problem of coupling through apertures has applications in slotted
arrays, directional couplers, Micro strip lines, etc.  Numerous references are
available in the literature, most of which use the Green's theorem to reduce
the problem to an integral equation for the unknown tangential electric field in
the aperture.  Of these, the moment method is especially attractive because
it inherently deals with apertures of arbitrary shape and size.  It has been
used extensively to examine the problems of two waveguides coupled through
a rectangular slot, using pulse basis functions and point matching.  In this
paper, we apply equivalence principle and the generalized network formulation
to model the tangential electric field of arbitrary apertures backed by a
rectangular waveguide or cavity, in terms of equivalent magnetic currents.
The result is an integral equation for the unknown aperture current.  This
integral equation is then reduced to a matrix equation using the method of
moments.  To formulate the problem, the equivalence principle is used to
separate the original problem into two parts, namely, the regions on each side
of the aperture.  Application of the boundary conditions, namely, the
continuity of the tangential electric and magnetic fields results in an integral
equation.  This operator can be solved numerically by the method of
moments, to determine the equivalent magnetic current.  The developed
matrices are dependent only on the characteristic of each region and
independent of the other region.  The only coupling is through the aperture
whose characteristics can be expressed by aperture admittance matrices,
one for each region.  The admittance of the aperture is then sum of two
independent aperture admittance matrices of the waveguide and free space
regions.  Once the equivalent magnetic current  is computed, one can
determine other parameters such as, the radiation gain pattern,  equivalence
aperture admittance, and  the reflection coefficient.  The developed technique
is then applied to investigate the aperture antennas, such as crossed-slots,
end-loaded, and center-loaded slot antennas backed by a waveguide or
cavity.  These antennas are easy to fabricate, are low loss, light-weight, and
low cost.  Their resonant frequency is a function of the physical dimensions of
Abstract Text
the waveguide and the slot, the shape of the slot, and the dielectric constant
of the waveguide region.  For a narrow slot its length is about one half the
resonant wavelength.  Making the slot longer, or narrower lowers the resonant
frequency.  One factor that affects the resonant  frequency is the shape of the
slot.  By making the slot wider near the center, increases its resonant
frequency.  The slot shape also  has direct effect on the radiation patterns
and in particular the cross-polarized pattern.  Therefore, a study is undertaken
to investigate their characteristics in particular the end-loaded and center-
loaded slots are reported in this paper.  (Abstract taken from authors'
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Reflector antennas with swan-neck type waveguide feeds are often used in
radio link systems.  In order to get extra low side lobes a cylinder with
absorbing material is mounted to the rim of the reflector. Such an antenna is
expensive to manufacture both due to the smoothly curved waveguide feed
and the absorbing cylinder.  Therefore, we have investigated the possibility to
get low side lobes without such an absorbing cylinder by using the hat feed.
The purpose of this paper is to present a cheap alternative to the swan-neck
feed, that can obtain low side lobes even without an absorbing cylinder.  The
presented feed is called the rectangular hat feed.  It is a linearly polarized
version of the hat feed.  The latter is here referred to as the circular hat feed
because it is rotationally symmetric and hence dually polarized.  The circular
hat feed can also produce low side lobes.  However, it is a dual mode feed,
i.e., there are two excited modes in the circumferential aperture even for linear
polarization.  The excitation of these two modes have to be controlled relative
to each other in order to get satisfactory results.  This optimization is very
difficult and the feed is narrowband.  However, some radio link systems utilize
only one linear polarization.  For use in such systems we have developed a
linearly polarized hat feed  that is much easier to optimize and that can be
made more broadband.  This hat feed makes use of a rectangular instead of a
circular waveguide neck, and is hence referred to as the rectangular hat feed.
(Abstract taken from authors' introduction, proceedings, English






Design of a Dual-Frequency, Dual-Polarized, High Power Millimeter
Wave Radar Antenna
Title Text
Mooradd, David, Schaubert, Daniel, Sekelsky, Stephen and McIntosh,
Robert
Author Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 2, pp. 584-
587, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
The Remote Sensing Laboratory at the University of Massachusetts wished to
combine two millimeter wave polarimetric radars operating at 33- and 95-GHz
into a single unit.  To accomplish this a single antenna was developed by the
Antenna Laboratory which could accommodate both radars simultaneously.
At the heart of this design was the development of a single compact feed
which operates dual-polarized at each of the two desired frequencies with high
polarization purity.  This feed illuminates a 1-meter diameter dielectric lens
with f/d=1.8.  To provide a more compact design, a planar splash plate 55 cm
in diameter is included in the optical path.  The feed is pressurized with SF6
to provide power handling capability up to 125 kW peak at 33-GHz and is
therefore pressure sealed throughout.  (Abstract taken from authors'
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One of the most widely used techniques for determining the radiation
characteristics of reflector antennas is the physical optics method (PO).  This
technique requires the evaluation of complex integrals of the form  (equation
not available) where S' is the illuminated region of the reflector surface, k =
2π/λ, and A(s') and kB(s') are real functions describing the amplitude and
phase of the integrand, respectively.  A(s') and B(s') depend on the
illuminating field, the observation point location, and the geometry of the
reflector surface.  To evaluate this integral a number of numerical methods
have been used.  Of particular relevance to this work is Simpson's algorithm
(SA), the Ludwig's algorithm (LA), and the Crabtree's algorithm (CA).  The SA
is a nested scheme, representative of the numerical methods that do not take
into account specific properties of the  integrand (e.g., Newton-Cotes,
Gaussian quadratures, etc.).  The LA and CA use to their advantage the fact
that the above integrand has in general a rapidly varying phase.  They then
divide the integration domain S' into a mosaic of cells, approximate the
amplitude and phase of the integrand independently on each cell by functions
that are integrable in closed form, and evaluate the integral by summing the
results of each individual cell.  The difference between the LA and the CA
rests on the approximating functions used for A(s') and B(s'), which are linear
and biquadratic expressions, respectively.  A difficulty encountered when
evaluating  the above integral numerically is the fact that the phase kB(s') can
only be determined within a multiple of 2π radians, and this is not sufficient for
the LA and CA.  This ambiguity can be overcome by considering the path
lengths involved in a particular geometry.  However, whenever this is done, the
algorithms lose their generality.  In this paper, a predictor-corrector scheme
that eliminates this problem is presented, enabling both algorithms to
maintain their inherent generality.  The effectiveness of the CA, combined with
the predictor-corrector scheme, is then investigated by applying it to a
reflector antenna PO scattering computation example.  (Abstract taken from
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The radiation fields of the discone antenna with an oblique cone on an
elliptical disk can be obtained from the field of an equivalent Huygens source
and the assuming fields with a spherical TEM wave on the aperture.  First, the
numerical and experimental patterns of the vertical and horizontal plane are
shown for some antenna shapes.  Next, the relations between the maximum
direction of the pattern and the ratio of major to minor axis of elliptical disk are
presented.  Finally, the curves of the minor lobe level versus the several
oblique cone shapes are also presented.  (Abstract taken from authors'
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Corrugated horns in various geometries have been widely used as feeds in
reflector antennas when radiation symmetry and low cross-polarization is
required over a useful operating band width.  And these corrugated feeds in
general do not have narrow beam width and better aperture efficiency.  The
investigations reported here are initiated by an interest in the development of a
new horn antenna exhibiting the desired features of higher directivity,
increased aperture efficiency, and very low side lobes and cross-polarization
levels for satellite communication applications.  The new antenna is a
dielectric core filed (diel cored) multi flare conical horn antenna that combines
the techniques of multimode operation for beam shaping with dielectric core
inserts (without touching the horn walls--i.e., with an air gap between the horn
metal wall and the dielectric wall) for increased directivity and  aperture
efficiency at reduced side lobes and cross-polarization levels.  Reports of
excellent performance with dielectric core inserts in conical horns supporting
only the dominant mode are published, but these efforts did not concentrate
on improved directivity and gain of the feed antenna that can help to reduce
the size of the reflector in use.  In this report, the author concentrates efforts
on dielectric core inserted multimode conical horns for optimizing the feed
horn performance with low sidelobe and cross-polarization together with
increased directivity and gain.  (Abstract taken from author's opening
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It is known that a two-wire spiral antenna radiates a circularly polarized wave
(CPW) over a wide frequency band (for instance, over a 100% or 200%
bandwidth).  The wide band characteristics are realized using an absorber
located behind the spiral.  It is noted that only half of the input power is
transformed into radiation power in the presence of the absorber.  To entirely
transform the input power into radiation power, the spiral is often backed by a
conducting plane reflector.  Use of the conducting plane reflector, however,
deteriorates the radiation characteristics of the spiral.  This is due to the fact
that mutual coupling of the currents on the real and imaginary arms, in terms
of image theory, disrupts the distribution of smoothly decaying currents on
the arms.  This disruption is particularly evident when the antenna height
above the plane reflector is small.   A technique to improve the radiation
characteristics involves terminating the spiral arm ends with resistive loads.
(J. J. Wang and V. K. Tripp have  used a ring absorbing material or their
experimental work.)  In this paper, effects of the resistive terminations on the
radiation characteristics are revealed by numerical techniques.  We
investigate the case where the antenna height is extremely small (one-tenth
the wavelength of the test frequency).  The frequency response of this
antenna is also presented.  (Abstract taken from authors' introduction,
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The use of multi focal bootlace lenses as beamforming networks for
multibeam array antennas has been well established.  The angular coverage
of these antennas depends on the shape and size of the arrays used.  When
the multi focal point principles are applied to bootlace lens fed curved arrays,
the maximum angular coverage is less compared with similar size linear
arrays.  In fact, it becomes physically impossible to design large angle multi
focal lenses for large size curved arrays.  A bootlace lens consists of a feed
array, an inner surface array and a radiating array.  The elements of the
radiating array are connected to the elements of the inner surface array by
transmission lines.  A new lens design method is introduced here for curved
radiating arrays taking into account that some of the elements of the curved
radiating arrays do not have any significant contribution in the directions of
some of the main beams, due to shadowing and directional patterns of the
radiating antenna elements.  With this method, instead of having a number of
perfect phase fronts in certain directions (i.e., perfect focal points), the
degrees of freedom available in designing the lenses are used to get correct
phase fronts for a number of chosen directions for each of the points on the
radiating array curve.  For a chosen radiating array, the lengths of the
transmission lines and the positions of the antenna elements on the inner
surface are calculated such that, the path lengths from a certain feed point to
the phase fronts are equal to a pre-determined constant, for a number of
chosen phase fronts.  These phase fronts are different for each of the
elements and are chosen to be in the directions that the radiating elements
"illuminate."  The design principles of this lens are introduced and the results
of a computer study showing the feasibility of these lenses are presented.
The full paper will present results of a study investigating the performance and
design parameters of the lens.  (Abstract taken from authors' introduction,
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This paper augments our idea of the use of spatial filters in the blocking
matrix of broadband generalized sidelobe cancelers.  A 2-dimensional spatial
filter is devised in order to prevent the target signal from reaching the
canceling adaptive filters.  Examples are given where a novel design method
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Omnidirectional coverage in telecommunication antennas can easily be
obtained, at low frequencies, with dipoles, both single or in arrays of collinear
elements to get higher gain, or with the very popular arrangement of
directional arrays on the sides of a tower or mast; it results in an almost
omnidirectional pattern with some ripple.  For higher frequencies, similar
results can be achieved with arrays of printed elements or slots, which have
generally the disadvantage of a very narrow bandwidth.  Additional drawbacks
of the array configuration are the losses due to power dividers, transmission
lines, phasing sections, etc.  In addition, for higher frequencies (X, K bands or
above) dipole elements are not easily usable, and printed antennas have
losses increasing with frequency.  A new type of omnidirectional antenna,
particularly suited for higher frequencies, e. g., for millimeter waves, is
proposed here.  This is a dual reflector antenna consisting of a non-
conventional feed, located in the focus of the main reflector, a symmetrical
parabolic reflector with focal distance f and diameter d, and a conical reflector,
having 45 degrees half-aperture angle.  Conical reflectors have already been
studied in the literature, but mainly to obtain directive patterns.  Here the
reflected field from the paraboloid (a plane wave in the geometrical optics
approximation) is directed towards the second reflector, a cone coaxial to the
paraboloid, so that the plane wave is eventually reflected in the horizontal
plane.  The main characteristics of this antenna are essentially the following:
(1) a radiated field which is vertically polarized; (2) very low losses, as typical
of reflectors; (3) a higher bandwidth with respect to an array; (4) a good
matching at several frequencies (for a feed diameter ranging from 1 to 2 λ), in
a relatively wide bandwidth; (5) as a further option, it is possible to obtain a
prescribed power density distribution in the elevation angle, by appropriately
shaping the conical reflector; (6) an easy manufacturing.  (Abstract taken
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Research on large deploy able antennas consisting of metal mesh reflector
aims to provide an antenna for mobile communication satellites.  Since the
mesh reflector is not perfectly smooth but is actually composed of many
polygonal facets, the radiation pattern degrades in proportion to the surface
error due to the deviation from the ideal reflector.  In conventional mesh
reflector surface composition, the divisions in the radial direction specify the
size of the individual polygonal facets.  Also, the regular intervals cause
periodic error which generates a grating lobe in the radiation pattern.  The
resulting rise in sidelobe level has become a problem in terms of frequency
reuse.  In  order to suppress the grating lobe, we propose a method of radial-
direction division using non-regular intervals.  We examine the resulting
antenna's sidelobe characteristics, and describe the ratio of the division
intervals, and their relationship to the radiation pattern.  (Abstract taken from
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In the 48-hour period of 06 UT March 12 to 06 UT March 14, 1993, the eastern
United  States experienced one of the most severe storms of the century.
This winter storm  produced over 59,000 cloud-to-ground flashes with a peak
lightning rate exceeding 5,100  flashes per hour.  Flash densities exceeded
0.16 flashes per sq km in an area just south  of Tampa, Florida.  The overall
percentage of positive flashes averaged 13.1 percent and  positive flash
percentages exceeded 60 percent in the northern portion of the storm as it
moved over northern Florida and southern Alabama and Georgia.  Median
peak currents  for negative flashes were 30 kA and for positive flashes 52 kA.
Flash density contours  followed the Gulf Stream off the coast of the
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The combination of active devices and slot resonators allows the realization of
radiating oscillators as transmitters or self-oscillating mixers as receivers in
the millimeter wave region.  The design parameters of slot antennas without
back metallization has been investigated and reported in numerous papers.
Applications of this type of slot antennas have two major drawbacks.  For cw-
operation active elements need an efficient heat sink and mounting requires
absorption of the backside radiation.  The heat sink and the absorber will
disturb the near-field and the performance of the antenna will deteriorate.
Thus the use of backside metallization seems to be very attractive, since a
simple copper block can be used as mounting, which acts simultaneously as
a heat sink.  Calculations indicating poor radiation efficiency of slot antennas
backed by a ground plane due to the strong excitation of parallel-plate
waveguide modes are reported.  In this paper we present experimental and
numerical data of half and full wave slot antennas backed by a ground plane.
In the experiment the space between the metal plane with the slot and the
ground plane has been air-filled for easy variation of the plate separation d.
The results show that the input impedance of the slot antenna as well as the
excitation of the parallel-plate waveguide mode depends strongly on the plate
separation d.  The minimum impedance of the full wave slot is about 3 Ω,
which promises successful application as a resonator for an IMPATT diode.
Numerical investigations have been extended to silicon substrates and show
similar behavior.  (Abstract taken from authors' introduction, proceedings,
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Polarization is being used increasingly as a tool in remote sensing and radar
applications as a means of acquiring useful information about the nature of an
image or target.  Moreover, polarization diversity is an important feature of
many communication systems requiring extra channels or good isolation
between transmit and receive channels.  In general, either linear or circular
polarizations are used, and in each case the antenna assembly for use in
such systems must be capable of distinguishing between two orthogonal
electric field polarizations with a minimum of error.  Where phased arrays of
antenna elements are to be employed, it is therefore necessary that the
antenna elements, or combinations of elements, chosen to receive a
particular polarization, have the maximum possible isolation from the other
polarization throughout the angular scanning range over which the array beam
is to be electronically scanned.  Monolithically fabricated phased arrays have
received attention over the past several years for radar and communications
applications at millimeter wavelengths.  One implementation of a
monolithically fabricated array has been proposed using linearly polarized
metal strip antennas, where a resonant metal strip dipole is fabricated on an
ungrounded extension of the substrate of a monolithic microwave integrated
circuit (MMIC).  In a typical implementation, such arrays rare designed to
transmit and receive either one or both linear polarizations, although circular
polarization may be generated by selecting an appropriate excitation of
perpendicular elements  For these phased arrays to be useful in the systems
described above, the level of cross-polarized radiation from the antenna
elements must be small throughout the scan range.  In this paper,
mechanisms giving rise to cross-polarization by substrate supported metal
strip antennas are investigated and a method for reducing cross-polarized
radiation is presented.  (Abstract taken from authors' introduction,
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This paper addresses the problem of combining adaptive polarization
processing and space-time processing for further performance improvement of
radar target detection in clutter and jammer environments.  Since the most
straightforward cascade combinations have quite limited performance
improvement potentials, we focus on the development of adaptive processing
in the joint polarization-space-time domain.  Unlike a direct extension of some
existing space-time processing algorithms to the joint domain, the processing
algorithm developed in this paper does not need a potentially costly
polarization filter bank to cover the unknown in terms of the probability of
detection and the probability of false alarm, and it is compared with other
algorithms that do not utilize the polarization information or assume that the
target polarization is known.  (Authors' abstract, proceedings, English
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Considered here is the problem of determination of the frequency and angle of
arrival of an unknown signal that is Under sampled when incident upon a
linear array.  A simple technique to deal with the ambiguities arising from
under sampling is coupled with classic Monopulse techniques to provide
excellent accuracy, even in the presence of noise.  (Authors' abstract,






Development of Leaky Wave Antennas for Layered Ridge Dielectric
Waveguide
Title Text
Ponchak, George E. and Katehi, Linda P. B.Author Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 2, pp. 580-
583, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
The millimeter wave, especially above 100 GHz, and the submillimeter wave
frequency spectrum offers the possibility for narrow-beam, high-resolution
antennas which are critical for high definition radars required for space debris
tracking, airport ground avoidance radars, and missile tracking.  In addition,
the frequency which most atmospheric constituents may be detected lie in
this part of the frequency spectrum.  Therefore, the development of electronic
components for millimeter/submillimeter wave passive sensors is required for
environmental monitoring of the earth's atmosphere.  Typical microwave
transmission lines such as Micro strip and coplanar waveguide rely on two or
more electrical conductors to concentrate and guide the electromagnetic
energy.  Unfortunately, the surface resistance of the conductors increases s
the square root of frequency.  In addition, the circuit dimensions must be
decreased with increasing frequency to maintain a single mode transmission
line which further increases the conductor loss.  An alternative family of
transmission lines are formed from two or more insulating materials and rely
on the differences in the permittivities between the two materials to guide the
wave.  No metal conductors are required although some dielectric waveguides
do utilize a metallic ground plane to facilitate the interconnections of active
electrical elements or to reduce the transmission line size.  Examples of
such transmission lines are image guides, insulated image guides, trapped
image guides, ridge guide, and layered ridge dielectric waveguide (LRDW).
Although most dielectric waveguides have dimensions on the order of λ to
provide sufficient field confinement, the LRDW has been shown to provide
good field confinement for electrically small lines.  This offers an advantage in
circuit integration.  It has been shown that a periodic array of metallic strips
placed either along or on top of dielectric waveguide forms an effective
radiator.  This antenna is easy to fabricate and there is a good background of
Micro strip type antenna design information in the literature.  This paper
reports the development of the first frequency scanning antenna fed by a
LRDW.  (Abstract taken from authors' introduction, proceedings, English
Abstract Text
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The article offers a review of the lightning activity data accumulated during the
past  decade by means of multi-post LLP systems in the United States,
Sweden, Japan, and  France.  The experience of using these systems in
forecasting dangerous weather  phenomena, as well as in power transmission
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The article offers a review of the lightning activity data accumulated during the
past decade by means of multipost LLP systems in the United States,
Sweden, Japan, and France. The experience of using these systems in
forecasting dangerous weather phenomena, as well as in power transmission






Multi-Feed Passive Antennas for VHF/UHFTitle Text
Ramahi, Omar, Eiken, Steven D. and Mittra, RajAuthor Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 1, pp. 144-
147, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
Recent increases in the complexity and frequency range of modern
communication systems have created a need for broadband antennas
capable of meeting the requirements of a variety of transmit/receive
applications.  Additionally, there are numerous situations in which
compatibility, environmental considerations and security factors require the
antenna to also be low-profile, as for instance in  tactical applications where
the antenna is to be mounted on a mobile vehicle.  Currently, there exists a
great need for antennas that combine these two features, viz., low profile
nature and the ability to operate over a multi-octave band without appreciable
degradation in its impedance bandwidth or the radiation pattern.  In this work,
we present a new antenna configuration which has a height of 1.75 meter and
employs either two- or three-monopole elements in conjunction with a multi-
feed switching circuit.  The antenna system is designed to perform over the
30-450 MHZ band.  (Abstract taken from authors' introduction, proceedings,
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In the analysis and synthesis of slot arrays, usually a Stegen-type
normalization is employed to have simple representations for the normalized
impedance of series slots and normalized admittance of shunt slots.  For
compound slots, there is no such normalization since one has to work with
scattering wave representations.  Compound resonant slots may be used as
coupling or radiating elements in shaped pattern synthesis applications.  In
addition, it is possible to design arrays of hybrid elements wherein one may
employ compound resonant elements and nonresonant length shunt or series
elements.  It may be possible to exploit the desirable features of compound
resonant elements and nonresonant length series of shunt elements.  In order
to perform the analysis of a slot array over a range of frequencies, one needs
to know the scattering properties of slots as a function of three variables, i.e.,
frequency and two of the remaining three parameters: length, offset, and tilt.
This paper discusses some interpolation techniques and their applications in
the analysis and design of slot arrays.  (Author's abstract, proceedings,
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A folded slot antenna is presented for use in a quasi-optical mixer.  The
simple uniplanar quasi-optical mixer uses the effect of orthogonal modes in
the folded slot antenna fed by slotline and coplanar waveguide on opposite
sides.  Input impedance of the antenna is analyzed with the space domain
integral equation technique.  Experiments at 11 GHz have demonstrated
antenna and mixer operation.  (Authors' abstract, proceedings, English
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One of the first active antennas developed consisted of a transistor amplifier
integrated with a dipole antenna.  The resultant structure was referred to an
"antennafier."  This structure offered advantages such as amplitude
distribution control, low noise, and high gain. More recent developments in the
area of active antennas can be found in a review given by K. Chang
("Integrated Circuit Active Antenna Elements for Monolithic Implementation,"
SPIE, VOL. 1475, PP. 164-174, 1991).  The Micro strip medium is ideal for
integrating active devices to produce a planar structure.  In general, the
integration of active devices provides a control mechanism for antenna
performance which is not possible with passive antennas.  The concept of
extending the operating bandwidth of a dipole has been investigated where
two bandwidth extension approaches were studied.  The first approach
studied involves the use of parasitic elements to physically change the length
of the dipole.  The second approach studied involves capacitively loading a
dipole via varactor diodes to produce a traveling wave dipole.  This paper
reports results for the parasitic approach, which produces A broadband or
multi-frequency structure.  This is similar in concept to the optically tuned
Micro strip patch studied in "Optically Tuned Patch Antenna for Phased Array
Applications" (A. Daryoush, K. Bontzos, and P. Heresfeld, IEEE, vol. AP-S,
pp. 361-364, 1986).  This paper originates from "UHF/EHF Tunable Antennas:
Phase I Final Report," by D. Roscoe, L. Shafai, and A. Asi, DSS Contract
36500-0-0072/01-XSF, March 1991, where parasitics of a Micro strip dipole
are switched on and off via PIN diodes.  These concepts have also been
studied with an optically tuned monopole recently reported in
"Optoelectronically Reconfigurable Monopole Antenna," by J. Freeman, B.
Lamberty, and G. Andrews, Electronics Letters, vol. 28, no. 16, pp. 1502-
1503, July 1992.  (Abstract taken from authors' abstract with references
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The U.S. Army Missile Command has been conducting experiments on a two-
dimensional, C-band, digital beamforming (DBF) array over the past 16
months.  The 8 x 8 array has been tested both as a traditional DBF array and
as a feed for a larger microwave lens.  The sixty-four receiver modules making
up the DBF array were described in the 1990 IEEE AP Symposium.  This
paper will present some results from antenna pattern experiment for the too
configurations.  (Abstract taken from authors' introduction, proceedings,
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Slot array consists of resonant slots which are spaced ½ guide wavelength
(λg) in general.  In order to avoid the reflections from all the slots in phase at
the feed point, a few degree beam-tilting is adopted.  It is still difficult to
design a short array which consists of strong coupling slots, since reflection
from the slot is large.  An array which has wide frequency bandwidth and
simple design ability can be realized by using a slot element which has no
reflection.  Reflection-canceling slot pair is proposed in this paper for this
purpose.  (Abstract taken from authors' introduction, proceedings, English
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Adaptive arrays are under extensive investigation in radar, sonar, seismic and
communication systems.  The principal reason for this wide spread interest in
adaptive arrays is their ability to sense the presence of interfering signals and
suppress them, while enhancing the desired signal reception.  A reference
signal is required to perform the adaptation process, which is based on
minimizing the mean square error (MSE).  This reference signal should be
selected to be highly correlated with the desired signal and uncorrelated with
interfering signals.  The adaptive array can recover the desired signal with
acceptable signal to interference plus noise ratio (SINR) if the angular
separation between the closest jammer and the desired signal is greater than
the nullwidth.  The nullwidth which is a measure of the angular resolution can
be decreased by increasing the number of elements, which will  increase the
cost since each element in the adaptive array needs a feedback loop.  It is
shown that high angular resolution can be achieved using large uniform
spacing with unequal element pattern.  It will be shown that for a fixed number
of elements large non-uniform spacing gives high angular resolution at the
expense of decreasing the SINR.  Usually the λ/2 inter-element spacing is
used where λ is the wavelength of the operating signal, this choice of inter-
element spacing forms a restriction on the angular resolution.  Also, mutual
coupling could cause considerable loss in the SINR even for λ/2 inter-element
spacing.  Increasing the inter-element spacing will enhance the angular
resolution and decrease the loss caused by mutual coupling  Unfortunately
grating nulls appear as a result of increasing the inter-element spacing
beyond λ/2.  However, this problem can be handled using non-uniform
spacing.  (Abstract taken from authors' introduction, proceedings, English
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In some applications, reflector antennas may be required to operate at four
different frequency bands.  An example of such applications is the antenna
system on the spacecraft of a deep space mission named Cassini has
recently been planned to explore further the Saturnian planet system.  In such
a case, two dual-band feeds may be used with some frequency selective
surfaces.  However, the frequency selective surfaces are not easy to design
or to manufacture.  Furthermore, both the magnitude and phase of their
transmission and reflection coefficients are functions of the frequency, the
polarization and the angle of incidence.  An alternative solution is presented
here.  Two off-axis dual-band feeds may be used with a symmetric or shaped
Cassegrain antenna as it is shown.  The lateral displacement of the phase
center of each feed is usually large resulting in an unacceptable gain loss and
a large steering angle.  To move the feed phase centers back to, or close to
the axis of the Cassegrain antenna, an optical system consists of two small
elliptical reflectors is utilized with each feed (P1-Q1 or P2-Q2).  The phase
center of the feed is located at one end of the foci of the first ellipsoid P1/P2,
while the other focus of P1/P2 is coincident with one of the foci of the second
ellipsoid Q1/Q2.  The rays emanating from the feed will be reflected from the
second ellipsoid Q1/Q2 after reflection from the first ellipsoid P1/P2 and then
propagate as if they are emanating from the second focus of Q1/Q2.  This
focus may be considered as the equivalent phase center of the new feed
system consisting of the original feed and the elliptical reflectors.  Thus, the
actual phase centers of the two original feeds are optically moved to new
arbitrary locations where they may be made coincident with each other and
with one of the foci of the Cassegrain sub-reflector.  Unfortunately, inn such a
case, the parts of the new feed systems will be slightly blocked by each
other.  To avoid such a blockage, the equivalent phase center of one of the
new feed systems has to be displaced a very small distance off-axis.  To
minimize the gain loss due to this displacement, the feed system of lower
frequency band is usually selected to be displaced.  (Abstract taken from
Abstract Text
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Modern communications systems attempt to maximize the amount of
transmitted information within a minimum frequency bandwidth.  Finely tuned
systems can be limited in their channel capacity by passive intermodulation
(PIM).  Passive intermodulation results from non-linearities in a component's
power response.  System designers now commonly specify allowable PIM
levels for their microwave components.  Hence, identifying its sources and
developing accurate measurement techniques are becoming more essential.
Unfortunately, PIM levels are difficult to calculate or measure and thus very
little explicit documentation exists on the subject.  Additionally, it is a
function of a large number of variables.  Unlike parameters such as
impedance, the PIM level of a component cannot be gauged purely by the
component's physical characteristics.  A component's PIM level depends on
the frequency band, system power level and the type of modulation as well as
the passive component's materials and geometry.  Because of the complex
nature of the quantity, passive intermodulation is often the scape goat for
poorly designed systems.  It is often unjustly blamed for a variety of problems
ranging from digital background noise to premature hair loss.  This article
outlines the causes of PIM, measurement techniques and proven means of
PIM reduction.  (Abstract taken from author's introduction, proceedings,
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A validated real-time model of bistatic CW clutter (A. V. Saylor 1984; 1989) is
used to compute clutter angular glint. This model uses as input engagement
geometry obtained from actual closed-loop flights, including seeker gimbal
and missile body euler angles. Incorporated into the model also are
illuminator and receiver antenna gain patterns. The model uses an integration-
along-isodops approach to compute clutter spectra. In real time, the model
outputs dynamically changing clutter signatures in closed-loop flight
simulations at the US Army MICOM Advanced Simulation Center (ASC). It is
important that a model of this fidelity be used in computing clutter angle-of-
arrival and its variation (glint). The study reported, is in response to this
requirement. First the nature of clutter glint is characterized, then a method of
how best to simulate glint during real-time simulations is described. Upgrades
of array positioning software as a part of this effort enable simulation of glint
bandwidths up to 800 Hz. Clutter glint bandwidth is not constant but varies
dynamically with engagement geometry. Thus a model of how to vary the
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Arrays of tapered slot antennas offer the possibility of producing wide-
bandwidth, wide-scanning phased arrays that operate efficiently and that can
be fabricated by using photo lithographic techniques.  Although several arrays
of these antennas have been built and tested, the fundamental characteristics
and key design parameters are not yet well understood.  The purpose of this
paper is to explore one important aspect of the performance of single-
polarized arrays like the one depicted in Figure 1.  When the array is
comprised of many elements, it can exhibit scan blindness.  A well-known
mechanism for producing scan blindness is a forced resonance related to a
mode that guides power across the face of the array without allowing it to
radiate.  This paper describes one such mode and its relationship to scan
blindness in tapered slot antenna arrays.  Although the phenomenon
described here does not apply to all of the blindnesses that have been
identified, it is a step toward explaining this catastrophic effect.  (Abstract
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An effort to assess the potential and limitations of phased array antenna
microwave/mmW precision radiometry and to identify perhaps novel designs
for achieving satisfactory performance with acceptable complexity and weight
has been completed.  The intended function of the radiometer would be space
based geophysical sensing.  Principal architectures under consideration for
this effort included:  (1) RF amplifiers (LNAs) located at the "array level," each
associated with an unique phase shifter, (2) space feed "lens" and corporate
network constrained feed combiners, and (3) array fed reflectors as well as
stand alone arrays.  Reasonably detailed expressions for models of array lens
and corporate network combiner gains have been developed.  These models
were used in the development of system models for use in quantitatively
assessing the impact of component limitations on sensitivity (minimum
detectable signal) and accuracy (absolute temperature), and conversely, the
limitations of components necessary to achieve specified sensitivities and
accuracies.  Components under consideration included LNAs, phase shifters,
radiating elements, and combiners.  (Abstract taken from author's
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The objective of the Iridium program is to achieve worldwide hand held cellular
telephone service via a network of 66 satellites placed in low earth orbit.  A
key component of this network is the main mission antenna (MMA), which
consists of three L-band phased array panels placed on each satellite.  These
panels communicate with subscribers on the earth by forming 48 shaped
beams per satellite, each beam corresponding to a cell, and transmitting and
receiving data from earth-based users that are located in each cell.  As the
satellite moves in its orbit, subscribers are handed off from cell to cell or from
satellite to satellite as cell boundaries cross over the users.  In order to
achieve this 48-cell coverage, and the desired high quality data links between
the users and the satellite, a high efficiency, linear, lightweight, and space
qualified phased array panel must be designed that can simultaneously
transmit or receive 16 beams.  Figure 2 shows the block diagram of this
panel, which is based upon an array of GaAs T/R modules driven by a
multibeam rf feed.  Key features that allow this array to meet its requirements
are (1) high efficiency, linear GaAs power amplifiers, (2) lightweight, low profile
patch radiators, (3) high efficiency, lightweight power regulators, (4) a
lightweight, multibeam rf feed, and (5) a lightweight, stiff, honeycomb
sandwich array structure that contains heat pipes for thermal control.  In
addition, the array operation is managed so as to minimize its DC power draw
and maximize its traffic handling capability relative to the satellite's available
DC power.  The aperture illuminations of the MMA panels have been
synthesized so as to be consistent with a Butler matrix type beamformer that
simultaneously generates the 16 required shaped beams with minimal losses.
 Furthermore, these illumination functions have been optimized both to t limit
the ratio of peak to average rf power density on the panel, and to maximize
ground coverage, taking into account both range distance losses and the
expected ground user antenna patterns.  The peak to average rf power density
on the panel has been limited so ass to allow high efficiency transmit
operation using the same beam illuminations as on receive.  Figure 3 shows a
Abstract Text
mapping proportional to the antenna gain of each of a panel's 16 beams, after
normalizing to account for differences in the range losses and the expected
ground user's antenna gain patterns.  As can be seen, the high gain portions
of the shaped beams cover more than 90% of the coverage area.  It
furthermore can be seen from Figure 3 that the outermost beams, which
require the highest gain to overcome the range losses, are virtually single
elliptically symmetric beamlets, whereas the inner beams are composed of
several beamlets whose amplitudes are tailored to compensate for range
variations over the cell.  A significant   issue in the panel design is the level of
intermodulation products emitted by the array due to the residual
nonlinearities of the array power amplifiers.  These effects are complicated by
the fact that the nonlinear products do not have the same array factor as the
array's near shaped beams, and can in principle degrade signal to
interference ratios at all earth locations.  A nonlinear array numerical code
has been formulated to predict array nonlinear emissions that takes into
account the nonlinear behavior of the array T/R modules.  A predicted result of
this code is shown in Figure 4, where contour plots in earth coordinates are
shown of the array's predicted nonlinear emissions for a particular
combination of carriers distributed among the three cells closet to nadir.
Figure 4 shows nonlinear product amplitude vs the desired nonlinear emission
level, which is 18 dB below the linear voice carrier EIRP; it can be seen that
nonlinear effects are held at least 3 dB below this required level.  These array
synthesis techniques and  nonlinear effects will be presented, along with a
discussion of the array operation and power management.  The thermal and
mechanical designs of the array will be reviewed, along with their impact on
array patterns.  This presentation will elucidate a unified array design, in
which the rf, T/R module, mechanical, thermal, and control systems are
synergistically optimized so as to allow the antenna to meet its requirements
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This paper summarizes the design and testing  of a 13-meter antenna system
built by Datron Systems.  The ground station antenna was designed for
reception and tracking of signals from the ERS-1 satellite.  (Author's abstract,
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783, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
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5, Ann Arbor, Michigan, June 28-July 2, 1993.
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Keyword Text
Mesh antennas have several advantages which include good stowability and
low mass for large on-board antennas over 10m in diameter.  These
advantages are, however, offset by the problems off low stiffness and pillow
distortion.  Pillow distortion is a deformation mode unique to mesh antennas
and it occurs in the opposite direction to the curvature of the reflector surface.
 For large on-board reflectors, pillow distortion is a significant barrier to
achieving the required RF performance.  This is particularly true for multibeam
antennas which have very narrow beams; their reuse of the frequency bands
means that the sidelobe level requirements must be strictly met.  Pillow
distortion is usually periodic because the mesh's supporting elements are
located symmetrically.  The periodic error increases specific side lobes as
determined by the period of the elements.  It is important to estimate the
amount of pillowing deformation and the resulting degradation of the antenna
pattern.  This paper describes an analytical method that estimates the pillow
distortion by modeling the mesh as many thin cables.  (Abstract taken from







A Combined Complex Image-Induced EMF Solution of Vertical
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Keyword Text
This paper derives a simple closed-form expression for the input impedance of
a vertical antenna above a dielectric half-space.  The expression is obtained
from the induced EMF method using a complex-image  spatial Green's
function for the vector potential.  The input impedance of the vertical antenna
is found as the superposition of the antenna's self-impedance in free-space
and the mutual impedances due to the quasi-dynamic and complex image
antennas.  Numerical results verify the accuracy of the derived impedance
expression for vertical antennas above a dielectric half-space with or without
loss.  (Abstract taken from authors' introduction, proceedings, English
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5, Ann Arbor, Michigan, June 28-July 2, 1993.
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A linearly tapered slot antenna (LTSA) has been fabricated on a high
resistivity silicon substrate and tested at C-band frequencies.  The LTSA is
electromagnetically coupled to a coplanar waveguide (CPW) feed.  In this
paper, the measured radiation patterns, gain and return loss are presented
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Adaptive reflector surface technologies can mechanically compensate for
larger space reflector antenna surface distortions caused by gravitational and
thermal forces.  Electromagnetic compensation for surface errors can be used
to supplement mechanical techniques at frequencies where subtle residual
errors in the reflector surface remain electrically significant.  Electromagnetic
compensation techniques are implemented with algorithms that control the
amplitude and phase of array feed elements.  The constrained least squares
(CLS) electromagnetic compensation method matches the actual aperture
field to some desired aperture field distribution at discrete points.  The
uncompensated field for each feed element is determined at the match points
in the aperture plane.  The difference between the desired aperture field
distribution and the superposed field from all the array feeds is determined
and a least squares minimization is performed.  The minimization procedure
is constrained such that spillover loss is kept within reasonable limits.  In a
previous study, the constrained least squares algorithm was found to be
relatively insensitive to errors in the amplitude and phase of the complex
excitations.  This robustness prompted further investigation to determine
whether a neural network computing algorithm could be used to closely
approximate the performance of the CLS.  The advantage to using a neural
network algorithm is that, once the network is trained, the large computational
overhead associated  with the CLS would be relieved, thus facilitating real-
time compensation.  In this paper, the feasibility of using  a neural network
computing algorithm to implement the CLS electromagnetic compensation
algorithm is investigated.  First, a brief discussion of neural networks is given.
 The training of the network for CLS compensation is outlined and example
compensation calculations are presented. (Abstract taken from authors'
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A sum of pattern of continuous line sources which consists of a narrow main
beam and symmetric low side lobes has been formulated by Taylor.  Bayliss
has extended Taylor's techniques to the case of the difference pattern for the
continuous line-source antennas.  He gave  so called Bayliss pattern a
conventional difference pattern which consists of a pair of central main lobes
plus a specified number of near-in side lobes.  This paper will discuss the
design of linear arrays for the sum and difference patterns with low side lobes.
 Extending Taylor's and Bayliss technique to linear arrays, w will construct
the conventional sum and difference patterns which are similar to the Taylor
patterns and Bayliss patterns, according to the relations between the zeros of
the patterns of line-source antennas and the zeros of the patterns of linear
arrays.  (Abstract taken from authors' introduction, proceedings, English
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This paper is to theoretically investigate elliptical annular Micro strip antennas
with arbitrary  eccentricity by using full Mathieu formulation.  Feed point is
arbitrarily placed on the elliptical annular shaped patch.  Study includes the
computation of internal field, radiation field, circular polarization, input
impedance, and slot admittance, which is required to formalize the radiation
mechanism, for both inner and outer radiating edges.  (Abstract taken from
authors' opening paragraphs, proceedings, English language/United States
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The Micro strip antennas are mounted on curved surfaces in some practical
applications.  Luk et al., analyzed the patch Micro strip antenna on a
spherical body and examined the curvature effect of the sphere on the
radiation pattern.  In this paper, the circular patch Micro strip antenna inserted
in the center  of oblate spheroidal conductor is analyzed using the method of
moment and its radiation characteristics are calculated.  The integral equation
method for Micro strip antenna was developed by Kishk et al.  They
calculated the equivalent electric and magnetic currents on the surface of
Micro strip antenna and the conducting wall within the antenna.  Here,
however, the cavity model is used to express the electromagnetic fields within
the antenna cavity in order to simplify the analysis.  (Abstract taken from
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A linearly-polarized radial line slot antenna (LP-RLSA) is a high gain planar
antenna mainly for DBS reception.  It is a kind of slotted waveguide array and
efficiency of more than 60 percent is realized at the antenna gain of 35 dBi at
12 GHz band.  This paper presents a novel structure of LP-RLSA to realize
the dual beam operation.  The experimental results demonstrate the dual
beam operation.  (Abstract taken from authors' introduction, proceedings,






Dual Circular Polarized Radial Line Slot AntennasTitle Text
Takahashi, M., Yamamoto, K., Ando, M, Goto, N., Numano, Y., Suzuki,
M., Okazaki, Y. and Yoshimoto, T.
Author Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 2, pp. 1620-
1623, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
A radial line slot antenna (RLSA) is a slotted waveguide planar array proposed
for DBS subscriber antennas.  It is free of conductor loss and the high
efficiency of more than 75 percent (36.3 dB) was realized for the double-
layered RLSA (DL-RLSA) with uniform slots and uniform aperture illumination.
 A single-layered RLSA (SL-RLSA) is much simpler than a double-layered
one.  It utilizes non-uniform slots which cancel the tapered aperture
illumination associated with a radially outward traveling wave excitation.  The
efficiency of 80-87 percent has been realized for SL-RLSAs with the antenna
diameters of 0.40.6m. Some of these antennas are now released for
commercial use in Japan.  The high potential of RLSAs in terms of electrical
and cost performance has stimulated the advanced design for various
application, such as linearly polarized RLSAs and beam tilting RLSAs.  One
challenging topic is the design of dual circular polarized RLSAs.  In the
U.S.A., the direct broadcast from a satellite is starting.  The system
requirement for subscriber antennas is the use of dual (left and right hand)
circular polarization as well as the high gain of more than 33.5 dBi at 12.212.7
GHz.  This paper proposes a dual circularly polarized RLSA and presents its
measured performances.  (Abstract taken from authors' introduction,
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In recent years, there has been significant interest in wideband dual-polarized,
low-profile antennas.  The sinuous antenna developed by DuHamel is one
such antenna.  Although antennas utilizing the sinuous geometry are
commercially available, little information concerning the detailed operation of
the antenna structure has been published.  Recent experimental work has
provided information on radiation pattern and impedance characteristics for
the sinuous spiral antenna, but has not provided information about the electric
current distribution on the conducting surfaces.  Knowledge of this current
distribution would help in the understanding of the radiation mechanism
associated with the sinuous antenna.  (Abstract taken from authors'
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A problem in the use of phased arrays of printed elements is the appearance
of scan blindnesses at certain angle.  These blindnesses occur because the
mutual coupling between the elements in the array add in phase at the blind
angles, creating a  highly reactive input impedance.  This problem can be
alleviated by introducing random positioning of the elements in the array,
thereby randomizing the phase of the mutual impedance between the
elements.  Several articles discuss the removal of scan blindness through the
use of random element positioning.  Since random positioning of elements in
an array usually creates high sidelobe levels, several techniques for reducing
side lobes for random arrays have also been reported.  However, these and
other papers on random arrays have always studied the effect on the array
pattern only, and have not examined the input impedance of the elements.
There is no specific definition of an antenna pattern for an infinite array.
Therefore, in order to study the effect of random positioning errors in an infinite
array an impedance analysis must be done.  In this paper, we present the
first solution and data for the expected value of the input impedance of an
infinite array of printed dipoles on a dielectric substrate.  Theory will be
introduced, and results for several cases will be presented and discussed.
Results will show that scan blindness can be removed in the infinite array if
enough randomization is used.  (Abstract taken from authors' opening
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ESA, Flight Test of Avionic and Air-Traffic Control Systems, pages 264-276,
1993.   (See N93-31271 12-04).  Translation:  English from Flugerprobung von,
Avionik und Flugsicherungssystemen, Brunswick, Germany, DLR, pages 247-
259, July 1991.  Author employed:  Deutsche Forschungsanstalt fuer Luft-
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Keyword Text
The requirements and workings of a flight measurement system for
measurement of radio  frequency systems and components used in flight
control and guidance are described.   These systems and components
consist of radio systems for communication, navigation,  flight monitoring (Air
Traffic Control (ATC), and radar systems for flight monitoring  (ATC);
recognition and protection procedures.  A range of subsystems and
components  for such installations requires in flight testing.  In the case of
radio systems, this relates  primarily to aircraft antenna whose radiation
patterns have to be measured in flight.  In  the case of radar systems for flight
monitoring, it is particularly important to have  knowledge of the radar cross
section of whatever aircraft are involved, in order to  estimate system range
and probability of detection.  Recognition systems (electronic  support
measurement) require measurement of antenna radiation diagrams and
direction,  finding antenna accuracy.  In order to ascertain the coverage of
systems operating  electronic countermeasures, it is also necessary to have
knowledge of the radiation  patterns of the antennae involved.  Although the
above mentioned system characteristics  can also be at least approximately
determined by other methods (theoretical calculations,  model
measurements, and static measurements on the original on ground test rigs),
flight  measurements, for example for design acceptance of new aircraft
types, is necessary.   These provide practical values and make it possible
largely to avoid interferences and  omissions which could affect the results of
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The requirements and workings of a flight measurement system for
measurement of radio frequency systems and components used in flight
control and guidance are described., These systems and components consist
of radio systems for communication, navigation,flight monitoring (Air Traffic
Control (ATC)), and radar systems for flight monitoring (ATC); recognition and
protection procedures., A range of subsystems and components for such
installations requires in flight testing., In the case of radio systems, th relates
primarily to aircaft antenna whose radiation patterns have to be measured in
flight., In the case of radar systems for flight monitoring, it is particularly
important to have knowledge of the radar cross section of whatever aircraft are
involved,in order to estimate system range and probability of detection.,
Recognition systems (electronic support measurement) require measurement
of antenna radiation diagrams and direction, finding antenna accuracy., In
order to ascertain the coverage of systemsperating electronic
countermeasures, it is also necessary to have knowledge of the radiation
patterns of the antennae involved., Although the above mentioned system
characteristics can also be at least approximately determined by other
methods (theoretica calculations, model measurements, and static
measurements on the original on ground test rigs), flight measurements, for
example for design acceptance of new aircraft types, is neccessary., These
provide practical values and make it possible largely to aoid interferences and
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The radiation properties of a spiral antenna placed above a double-dielectric
loaded ground plane are investigated analytically.  The electromagnetic field
components at the far field region are derived by using the Green's function
formulation, while an appropriate model for the surface current distribution on
the spiral antenna is used.  Radiation patterns are drawn for several cases.
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The plane wave approach has been used to analyze the radiation from H-
plane hollow sectoral dielectric horn antennas.  Theoretical and experimental
radiation patterns at x-band for 20- , 30- and 40-degree flare angles, dielectric
thickness of 0.30 cm and 0.44 cm and axial length of one λ have been
obtained.  (Authors' abstract, proceedings, English language/United States
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Many different antenna structures can generate omnidirectional circularly
polarized far field.  In this research, we theoretically investigate a well-known
antenna structure for this purpose.  The antenna consists of two orthogonally
oriented vee dipole as shown in Figure 1.  The left vee dipole is located in the
xz plane and centered at (-d, 0, 0), and the right vee dipole is located in the
xy plane and centered at (d, 0, 0).   The four legs of these two vee dipoles are
of the same length, L, and their orientations are  (equation (1) not available)
where ψ is the magnitude of the angle between these four legs and the x axis.
 The currents on these four legs are assumed to be  (equation (2) not
available) where Im is a constant factor, β is the free space wave number, and
(Wreath Product)  is the distance between the current element and the center
of the vee dipole.  Based on the assumption that the currents on these four
legs obey the sinusoidal current distribution, which is a reasonable
assumption for thin wire, the problem is to find (if any) suitable combinations
of  the distance d, the length L, and the angle ψ to generate omnidirectional
circularly polarized far field.  (Abstract taken from authors' statement of the
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Printed dipole elements and their complement, linear slots, are elementary
radiators that have found use in low-profile antenna arrays.  Low-profile
antenna arrays, in addition to their small size and low weight characteristics,
offer the potential advantage of low-cost, high-volume production with easy
integration with active integrated circuit components.  Such dipole and slot
elements may be used in dipole and slot series-fed-type linear arrays where
line losses must be kept to a minimum.  Specifically, an active K/Ka-band
antenna array is currently under development for NASA's ACTS Mobile
Terminal (AMT).  Satellite tracking for the land-mobile vehicular antenna
system involves "mechanical dithering" of the antenna, where the antenna
radiates a fixed beam 46 degrees above the horizon, transmitting horizontal
polarization and receiving vertical polarization at 30 and 20 GHz, respectively.
The AMT active antenna array is a multi-layered assembly in which a receive
array of radiating slots and transmit array of Micro strip dipoles are interleaved
such that they share the same aperture to provide a compact, dual band
antenna.  The subarrays of the above antenna are linear series-fed-type arrays
consisting of nearly identical dipole, or slot, elements transversely
electromagnetically coupled to a Micro strip transmission line.  The design of
the linear series-fed-type arrays is achieved using transmission line theory
with equivalent circuit models for the radiating elements.  The element offsets
and inter-element line lengths are used to obtain the desired amplitude
distribution and beam direction, respectively.  Summarized in the following are
the design and test results of both a dipole and slot series-fed-type linear
array, assuming the impedance characteristics of the radiating elements are
known.  (Abstract taken from author's introduction, proceedings, English
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The use of graphite structure along with gold plated molybdenunn wire mesh
surfaces enables the construction of reliable precision spacecraft antennas
that can be stowed in a small volume for launch and then deployed on orbit.
The basic shape and stability of the deployed antenna are maintained by the
graphite ribs and backup structure while the mesh surface provides a high
degree of reflectivity in order to prevent excessive RF  system losses due to
leakage through the reflector surface.  For multi-channel communications
applications, the generation of passive inter-modulation (PIM) components
from the non-linear mixing of transmitted signals can result in interfering
signals in band at the spacecraft receiver frequencies.  For such applications
the additional requirement is imparted that no significant PIM is generated by
the reflector surface including the mesh.  Practical precision measurement
techniques and antenna storage methods are key for the maintenance and
evaluation of mesh surface deploy able antennas prior to launch to insure
proper performance on orbit.  This paper describes the precision
measurement methods to determine the reflectivity and PIM performance of
wire mesh reflector surfaces as well as detailed measurements of mesh under
controlled environmental conditions.  Such methods are part of practical
engineering techniques to produce operational deploy able spacecraft
antennas with predictable on orbit performance.  (Authors' abstract,
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Direct analytical computation of the noise temperature of real beam
waveguide (BWG) systems, including all mirrors and surrounding shroud, is
an extremely complex problem and virtually impossible to achieve.   This
report presents a relatively simple technique used to compute a real BWG
system noise temperature by combining analytical techniques with data from
experimental tests.  Specific expressions and parameters for X-band BWG
noise computation are obtained for NASA deep space network (DSN) BWG
antennas.  These expressions are also valid for various conditions of the
BWG feed systems, including horn sizes and positions, and mirror sizes,
curvatures, and positions.  Parameters for S- and Ka-bands have not been
determined; however, those are not expected to be dramatically different  can
be obtained following the same procedure as for X-band.  (Authors' abstract,
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A circular array of N equally spaced isotropic sources is studied.  The
purpose is to individuate the N excitations which produce an array factor that
is the mean square approximation of a given function.  A closed form solution
of the problem is presented.  (Author's abstract, proceedings, English






Electrical Design of the INTELSAT VIII S1 Ku-Band Spot Beam AntennaTitle Text
Viskum, Hans-HenrikAuthor Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 2, pp. 1642-
1645, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
The INTELSAT VIII spacecraft will carry two steerable spot beam antennas for
operation in the Ku-band (10.95 - 12.75 GHz Tx; 14.0 - 14.5 GHz Rx), thereby
continuing the success INTELSAT has had since the INTELSAT V spacecraft
generation in providing this flexible service.  Both antennas are linearly
polarized, with the possibility of switching between horizontal and vertical
orientation at both transmit and receive.  This places stringent requirements
on the reflector and feed chain, since the design must operate with extreme
good polarization characteristics over both bands.  The S1 antenna shall
provide a circular spot beam whereas the S2 antenna shall provide an
elliptical beam.  In order to increase the flexibility over previous spacecraft
generations, the antennas are subject to strict requirements on the side
lobes, such that the two steerable beams can be moved closely together
without interfering with each other.  This paper describes the design of the S1
antenna which shall generate a circular beam with an inner coverage of 2.39
in diameter and an outer coverage of 3.15, including an allocation for pointing
error.  (Abstract taken from author's introduction, proceedings, English
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The two-dimensional problem of angular Monopulse resolution of the narrow-
band signals  point sources using the plane equally spaced antenna array is
considered.  The method  is suggested for transformation of this problem to
the problem of estimation of  one-dimensional dumped harmonic signal
parameters.  The algorithm is developed to  estimate number and the sources
angle positions with super high resolution.  The results  of computer
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Keyword Text
The two-dimensional problem of angular monopulse resolution of the narrow-
band signals point sources using the plane equally spaced antenna array is
considered. The method is suggested for transformation of this problem to the
problem of estimation of one-dimensional dumped harmonic signal
parameters. The algorithm is developed to estimate number and the sources
angle positions with super high resolution. The results of computer simulation
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In this paper, the bandwidth performance of broadband adaptive array is
investigated.  It is shown that in a linear array with K antennas each followed
by a tapped delay-line with L taps using the multi-frequency point constraints
in the method of Minimum Variance Distortion less Response (MVDR), we
may get the plateau of wideband (relative bandwidth ≤ 20%) frequency
response in signal direction and adaptive nulling of the wideband interference.
We present bandwidth controllable signal and interference model for
simulation and discuss the frequency point choosing for Distortion less
response.  The curves of array gain and interference attenuation versus INR
(interference-to-noise ratio) are given, which show the feature of adaptive
rejection of interference.  Theoretically we prove that any full rank transform
between tap samples and weights couldn't improve the bandwidth
performance in MVDR.  Comparison  of bandwidth characteristic features
between broadband adaptive array and narrowband adaptive array is made.
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Analog modulated optical links have been proposed to replace the antenna
feeds in numerous solid-state ground-based and airborne radar applications.
Although the noise performance of both direct and external modulation links
has been characterized in the laboratory, these experiments have not taken
into account many of the practical implementation details such as the use of
optical connectors.  Nor have the results been analyzed in terms of the needs
of modern radar systems.  We looked at the noise performance of several
optical links using off-the-shelf components used principally for the cable TV
industry.  AM and FM noise performance was measured in circuits containing
components and fiber lengths that would be encountered in a real antenna
application.  Interest was focused on noise in the close-to-carrier region (in
the frequency domain) which is of concern in radars using Doppler
processing.  These investigations were meant to answer questions on the
suitability of these links for use in today's radar systems.  (Abstract taken
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Waveguide slots are  usually assumed to radiate in infinite ground planes.  In
practice the outer structure is finite and sometimes it is not even planar.  The
purpose of this work is to calculate the admittance and resonant length of an
isolated longitudinal waveguide slot radiating in a finite ground plane.  The
problem is solved by applying a spectrum of two-dimensional solutions, briefly
referred to as the S2DS method.  The present implementation of the S2DS
method can easily be extended to treat outer cylindrical geometries of
arbitrary cross-section.   It can also be extended to calculate the admittance
of other types of slots, like transverse or narrow wall slots.  Thereby, in the
future, dual-polarized waveguide slot antenna can be analyzed.  The S2DS
method has already been applied to calculate the radiation patterns of several
different types of waveguide slot antennas.  The slot admittance is more
difficult to determine and has been found for a slot radiating between baffles.
The present paper uses the same approach to solve for the electric field in the
slot, but the 2D outer problem is solved in a different manner.  The previous
method for the 2D solution cannot be extended to arbitrary cross-sections,
whereas the present method easily can be.  The ultimate goal is to find the
admittance of a slot in a cylindrical outer structure with arbitrary cross-
section.  (Abstract taken from authors' introduction, proceedings, English
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This paper summarizes the Wright Laboratory In-House Laboratory
Independent Research (ILIR) conducted to determine the feasibility of using
inherent information, such as angle-of-arrival fluctuations of incident radiation
and spreading of the focused spot size, obtained through the measurement of







Implementation of a Shaped Beam Model in Spectrum Orbit Utilization
Program (SOUP)
Title Text
Williams, B., Ramanujam, B. and Meyers, J.Author Text
IEEE Antennas and Propagation Society International Symposium, 1993
International Symposium Digest,  Antennas and Propagation, vol. 2, pp. 1663-
1666, Institute of Electrical and Electronics Engineers, IEEE Catalog Number
93CH3289-66, Library of Congress Number 90-640397, ISBN No. 0-7803-1246-
5, Ann Arbor, Michigan, June 28-July 2, 1993.
Source Text
Keyword Text
In developing international frequency assignment plans for direct broadcast
satellite (DBS) systems in the 12 GHz band, the planners assumed that the
satellite beam coverage of each country or region would be specified by an
ellipse with a specific major axis, minor axis, orientation and beam center
location.  These parameters are chosen to produce the smallest ellipse that
completely encompasses the country or region for which it is specified.  The
sidelobe envelopes of the beam are defined in different planes passing through
the beam axis.  The envelope is such that the -3 dB contour falls on the
ellipse boundary.  The gain roll-off beyond the 3 dB contour can be one of two
pre-defined types: fast roll-off or standard roll-off, each defined  by an equation
with the half power beamwidth in  the axial plane as a parameter.  The fast roll-
off and the standard roll-off ellipses for eastern United States coverage as
seen from the 101 degrees West orbital slot are shown.  Using these elliptical
beam models, the mutual interference among all DBS systems within a
region can be calculated using a software package called SOUP (Spectrum
Orbit Utilization Program).  This package, which has been developed in the
United States over the years under NASA contracts and used by the IFRB, is
an important tool for the planning and coordination of DBS systems.  This
paper discusses the addition of a shaped beam model to this software.  This
software has been used extensively for the DirecTvTM Direct Broadcast
Satellite system for the United States.  (Abstract taken from author's
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In recent years,  a number of high resolution algorithms have been developed
to estimate an unknown number of sinusoids buried in white nose, for
application to a number of fields including telecommunications, Sonar and
Seismology.  The problem with these applications is that the noise
encountered is often colored and the signal spectrum cannot always be
expressed as a restricted sum of single frequency components.  In this
paper, knowledge of the sampling procedure is used to build a basis set
representation of a spectrum constrained only by the condition that it be b
and limited.  By adopting a Maximum A Posteriori (MAP) criteria, it will be
shown that it is possible to optimally remove noise of unknown correlation
from this spectrum.  An application of this technique is the problem of
identifying point targets  in sea surface clutter environments.  In this case, as
in others practically encountered, it is common that some knowledge is
available about the noise correlation, but that this knowledge is often
incomplete.  This prior knowledge  is used to develop  a new class of
objective functions that can be optimized to significantly enhance the
resolution attainable through application of the conventional MAP approach.
(Abstract taken from authors' introduction, proceedings, English
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An experimental phased array radar (ELRA) has been developed as a basis
for investigations of various kinds of new radar functions and signal processing
techniques.  Two separate active antenna arrays for transmitting (300
transistor power amplifiers) and receiving (768 channels) have been built.  The
antenna elements are printed dipoles that are distributed randomly thinned on
a planar aperture.  Multifunction operation is controlled by a network of
microcomputers.  This investigation resulted in the conclusion that digital
beamforming with the subarray output signals improves the flexibility and
efficiency of future active phased array radars.  (Abstract taken from authors'
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Frequency selective surfaces (FSS) are often employed in a dual reflector
antenna system for multifrequency operation.  In the past the FSS
subreflector effect in a dual reflector antenna system was determined by a
simple gain reduction based on the transmission/reflection (T/R) loss of an
ideal flat panel analysis.  The surface curvature, different incident angles,
polarizations and phase front distortion of the FSS subreflector were not
considered.  In fact, with an FSS the radiation pattern of a dual reflector
exhibits higher sidelobe and cross-polarization levels.  However, these FSS
effects cannot be predicted by a simple gain reduction approach.  To improve
the modeling accuracy, it is necessary to consider the FSS subreflector's T/R
field variation in polarization and incident angle with respect to its local
coordinates.  It is also assumed that the subreflector is locally flat and its T/R
coefficients are also available based on the planar FSS model.  The physical
optics (PO) method may next be implemented to compute the FSS
subreflector and the final dual reflector scattering patterns.  However, the
performance  of an FSS reflector antenna was more efficiently evaluated with
the hybrid approach of geometric optics (GO) and PO technique.  Recently,
NASA's Cassini project requires the use of multiple microwave frequencies at
S, X, Ku and Ka bands for science investigations and data communication
links.  A single high gain antenna (HGA) with an FSS subreflector, as
illustrated in Figure 1, is proposed.  This arrangement allows a Cassegrain
configuration at X (7.2 and 8.4 GHz) and Ka (32 and 34.5 GHz) bands and a
prime focus configuration at S (2.3 GHz) and Ku (13.8 GHz) bands.  In this
paper the design and performance of a dual screen FSS with double-ring
elements are demonstrated.  Representative transmission data of this FSS is
illustrated in Figure 2.  The hybrid GO-PO approach is next employed to
assess a dual reflector antenna with this FSS subreflector.  In the hybrid GO-
PO analysis of a dual reflector antenna with an FSS subreflector, the following
steps are used to evaluate the effect of the FSS on the reflector antenna's
performance.  First, an FSS T/R coefficient table is generated for TE and TM
Abstract Text
polarizations at various incident angles (θ1, ø1), based on a planar FSS model.
 This table is an expanded tabulation of the FSS's transmission and reflection
coefficients at incident angles (θ1 from 0º to 70º and ø1 from 0º to 90º, given
any frequency in the FSS's transmit or reflect bands.  Second, a ray path is
determined starting from the feed through the subreflector to a grid point on
the main reflector's aperture plane.  This leads to an estimation of the incident
angles at the point of intersection on the FSS subreflector.  A local coordinate
system is then determined at the point of intersection.  Third, the incident
field is then decomposed into local TE and TM components.  The T/R fields
through the subreflector are next computed by simple multiplications of the
incident fields and the FSS's T/R coefficients.  These scattered fields from the
subreflector are efficiently calculated by linearly interpolating the above
mentioned FSS table.  Finally, the main reflector's aperture fields are
determined from these subreflector's scattered fields.  The far-field pattern and
the directivity of the dual reflector are readily computed via an efficient FFT
technique.  Consider the Cassegrain reflector antenna of Figure 1.  The main
dish is  a 12' diameter paraboloid with F/D=0.3377 and the FSS subreflector
is a 17.25" diameter hyperboloid with eccentricity=1.5.  All the Cassegrain
feeds are assumed to have a cos22.5θ pattern, and the prime focus feeds have
a cosθ pattern.  Representative computed far-field patterns with/without the
FSS are given in Figure 3 for frequencies at 2.3, 8.4, 13.8, and 32 GHz.  As
expected, the sidelobe and cross-polarization levels are higher with the
presence of the FSS.  The peak gain is reduced with the FSS and is
summarized in Table 1.  It should be pointed out that this hybrid GO-PO
method has the capability of including the diffracted fields from the
subreflector rim.  In the cases considered here, including  this edge diffracted
fields only cause a 0.1 dB difference in the peak gain.  The computed peak
gain values also agree with the PO-PO's results.  Although only a Cassegrain
reflector is considered here, the technique is very robust and can be applied
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It is shown in this paper that the performance of the Automatic Focusing
Technique AFT is maintained when the scanned frequencies are sent
simultaneously in a wide band signal.  As a result, this novel procedure
provides the AFT with additional capabilities while removing its drawbacks.
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A three-parameter distribution for difference pattern is investigated.  For this
distribution for difference pattern, the low peak sidelobe level can be obtained
and the edge level of the aperture distribution can be adjusted.  With the help
of selecting the three parameters, the suitable distribution can be determined
for different applications.  (Authors' abstract, proceedings, English
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A new design method is proposed with which the difference patterns and their
aperture distributions can be deduced from Taylor distributions.  A formula of
evaluating the sidelobe level of the difference pattern is given in which two
parameters, the number of elements and the sidelobe level of Taylor
distribution are included.  (Authors' abstract, proceedings, English
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In adaptive arrays using control loops, the rate of convergence is governed by
eigenvalues of covariance matrix.  In cases where the eigenvalues are widely
different, the convergence is very slow.  Several papers have discussed the
eigenvalue behavior.  However, none of those papers cited considers the effect
of the mutual coupling and correlation coefficient of sources on the
eigenvalues simultaneously.  In this paper,  the eigenvalues are expressed
explicitly in terms of the mutual coupling and correlation coefficient in the
presence of two sources.  (Abstract taken from authors' introduction,
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The aperture coupled Micro strip antenna as shown was first proposed by
Pozar in 1985, where the Micro strip patch antenna is fed by the feedline
through a coupling aperture lying on the ground plane.  The feeding Nd
radiating structures are isolated somewhat by the ground plane, which allows
different substrates to  be used in each side and has advantages when used
in the microwave integrated circuits.  The coupling aperture provides another
freedom in the antenna design.  Since the coupling aperture is usually very
small as compared with the wavelength, the backward radiation of the
structure is also very small.  As in the Micro strip antennas with other feed
configurations, narrow bandwidth remains the major deficiency of the aperture
coupled Micro strip antennas, since both the radiating element and coupling
aperture and narrow band.  A method for increasing its bandwidth is to
change the single-tuned resonance into a double-tuned resonance.  This may
be achieved by using a larger coupling aperture, so that the aperture and
patch resonances form a double-tuned resonance.  But, this leads to an
increase in the backward radiation because of the fact that the operating
frequency of the antenna is very  close to the resonant frequency of the
coupling slot which will radiate in both directions.  Alternatively, one may use
stacked parasitic elements or coplanar parasitic elements.  In the stacked
structure, an additional dielectric layer is needed, but the two layer structure
will increase the mutual coupling between elements in the array.  In the case
of coplanar parasitic elements, the so-called "odd mode" excitation, as
observed in electromagnetically coupled Micro strip line to antennas, have
also been found in aperture coupled Micro strip antennas.  When the "odd
mode" is excited between the feeding patch and the parasitic elements, the
directivity of the antenna will decrease sharply and the bandwidth of the
antenna will be determined mainly by the directivity rather than the input
impedance.  The odd mode excitation should therefore be prevented from the
desired bandwidth.  This paper will discuss the factors which affect the
bandwidth of the aperture coupled Micro strip antenna and then present two
other means for increasing its bandwidth: using a slotted patch and multi-slot
Abstract Text
coupling.  (Abstract taken from authors' introduction, proceedings, English
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The axial-mode helical antenna was described by J. D. Kraus in 1947.  The
last decade there has been renewed interest in it, and new results have been
reported.  The helical beam antenna is a very simple structure possessing a
number of interesting properties including wideband characteristics and
circularly polarized radiation.  In recent years, artificially soft and hard
surfaces for electromagnetic waves have been defined.  This concept can be
used to improve some properties of antennas.  A transversely corrugated
surface gives a soft boundary condition if the corrugation depth is correctly
chosen.  This means that the field intensity for any polarization is forced to be
zero on the surface.  Thus there will be no radiation along the surface, and
this can be used for instance to reduce the sidelobe level.  Also, the reflection
from a soft or hard surface does not change the sense of rotation for circular
polarization, in opposition to the reflection from a smooth conducting surface.
The purpose of this paper is to investigate the use of a soft surface, i.e., a
corrugated ground plane, to replace the smooth conducting disk of the Kraus
helical antenna.  Thereby, according to the discussion above, the sidelobe
level, the front-to-back ratio and the cross-polar performance should be
improved.  The reason for the latter is that reflection from the disk will not
create cross-polarization.  (Abstract taken from authors' introduction,
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Cylindrical antennas were extensively studied in the past decade.  Numerous
methods, balanced and unbalanced, have been developed to excite an
antenna for experimental purposes, but its analysis is practically based on
two excitation models; i.e., the delta gap and the magnetic frill generators.
For the delta gap generator, the separation between two cylinders of the
antenna is assumed to be negligibly thin.  The potential difference across the
gap is defined as the input voltage, but the exact nature how to attain this is
not addressed.  In fact, it is nearly impossible to realize a delta gap model in
experiment.  On the other hand, the magnetic frill is much more easy to
implement.  The model is used to study a coaxial-line driven monopole over a
large ground plane.  Invoking the image theory, the ground plane is removed
and the free standing dipole in a homogeneous space is illuminated by a
magnetic current.  The magnetic current is real and is assumed to be equal to
the incident TEM wave in the transmission line.  In other words, all higher
order modes in the transmission line due to its discontinuity at the ground
plane are ignored, and of course the coupling between the radiation element
and the feeding system is not addressed.  In a more rigorous approach, the
open end of the coaxial line on the ground plane is treated as an aperture,
and better results are observed.  However, similar to the magnetic frill
generator, the latter method is only applicable to symmetrically fed antennas.
 For an asymmetrically fed antenna, apparently the delta gap generator is the
only model available.  To this end, a new model is developed which is
mathematically rigorous and at the same time relatively easy to implement in
experiment.  (Abstract taken from authors' introduction, proceedings, English
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A synthesis technique using the classical variational method is  provided,
which has several obvious advantages.  Many papers on pattern synthesis
have been published.  However, a synthesis technique using classical
variational method (C.M.) has several obvious advantages, such as big
synthesis flexibility, clear geometrical and physical sense, results with
analytical form and the best performance.  This paper will use C.M. to
optimize a line source distribution.  (Abstract taken from author's opening
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In recent years, with the increasing requirements for small efficient antennas,
the use of dielectric resonator antennas at microwave frequencies has been
studied.  Different dielectric resonator shapes are considered.  These
investigations have been performed experimentally.  The radiation pattern
computations have been performed numerically for symmetric dielectric
resonators using the method of moments.  Different researchers have
considered the computation of the input impedance for a monopole loaded
symmetrically with a material of low dielectric constant.  In this model only
the TMo mode can be excited.  However, there was no attempt to operate at
the resonant frequency of the structure.  Recently, the input impedance of a
hemispherical structure has been computed for the case of the coaxial probe
located off the center of the structure.  However, the model has considered
only one azimuthal mode and has assumed a known current distribution on
the coaxial probe.  This assumption provides for a simple model, but has
yielded inaccurate input reactance for the antenna.  In this paper, a more
rigorous model of the probe-fed hemispherical antenna has been considered.
This model accounts for all possible azimuthal modes that can be excited by







Photonic electromagnetic field sensor apparatusTitle Text
HILLIARD, DONALD P. and MENSA, DEAN L.Author Text




ELECTRO-OPTICS, ELECTROMAGNETIC FIELDS, FIELD STRENGTH,
LIGHT TRANSMISSION, OPTICAL MEASURING INSTRUMENTS,
OPTICAL PATHS, POLARIZED LIGHT
Keyword Text
An electromagnetic field sensor apparatus which measures the field strength
and phase of an incident electromagnetic field as well as the angle of arrival of
an incident electromagnetic field is presented., The electromagnetic field
sensor apparatus comprses a Luneberg lens which focuses an incoming
planar electromagnetic wave entering on one side of the Luneberg lens onto a
point on the opposite side of the lens., A photonic sensor is positioned on the
Luneberg lens at the point upon which the electromagetic wave is focused., A
light source is located along an optical path which passes through the
photonic sensor for transmitting polarized light through the sensor., The
photonic sensor modulates the polarized light passing therethrough when the






Parallel and Pipelined Architecture for Estimation of Direction of Arrival
Using a Bilinear Transformation Method. Volume 3
Title Text
Jamali, M. M. , Kwatra, S. C. , Suria, R.Author Text
Report:  DSPH-E, 161 pages, August 1993.  Authors'  Association:  Toledo
University, Department of Electrical Engineering, Ohio.
Source Text
Computer architecture, Signal processing, Plane waves,
Estimates, High resolution, Very large scale
integration, Algorithms, Angle of arrival, Broadband,
Computations, Direction of arrival, Bilinear
transformation, Sensors, Pipelining(Computers)
Keyword Text
High resolution direction-of-arrival (DOA) estimation is important in many
sensor systems. It is based on the processing of the received signal and
extracting the desired parameters of the DOA of plane waves. The estimation
of angle of arrivals of multiple broadband sources has been carried out in a
variety of ways over the past few years. In this research an algorithm for
broadband DOA estimation using a simple bilinear transformation matrix is
investigated and a parallel and pipelined architecture is developed. When
compared to other coherent approaches, this algorithm has the advantages of
being non-iterative and does not require any initial estimates of the angles of
arrival and all angles are computed from a single step of coherent subspace
calculations. Hence it is a very suitable algorithm for computation of DOA
using dedicated hardware. The advances in the area of Very Large Scale
Integration (VLSI) have made it possible to design special purpose hardware
which has the advantage of very high speed and overall lower system cost






Parallel and Pipelined Architecture for Estimation of Direction of Arrival
Using a  Bilinear Transformation Method. Volume 3.
Title Text
Jamali, M. M., Kwatra, S. C., Suria, R.Author Text
Final Report:   Report DSPH-3, 161 pages; August 1993.  Authors employed:
Toledo University, Department of Electrical Engineering, Ohio.
Source Text
computer architecture, signal processing, plane waves,
estimates, high resolution, very large scale
integration, algorithms, angle of arrival, broadband,
computations, direction of arrival, bilinear
transformation, sensors, pipelining (computers),
NTISDODXA
Keyword Text
High resolution direction-of-arrival (DOA) estimation is important in many
sensor  systems.  It is based on the processing of the received signal and
extracting the desired  parameters of the DOA of plane waves.  The
estimation of angle of arrivals of multiple  broadband sources has been carried
out in a variety of ways over the past few years.  In  this research an algorithm
for broadband DOA estimation using a simple bilinear  transformation matrix
is investigated and a parallel and pipelined architecture is  developed.  When
compared to other coherent approaches, this algorithm has the  advantages
of being non-iterative and does not require any initial estimates of the angles
of arrival and all angles are computed from a single step of coherent subspace
 calculations.  Hence it is a very suitable algorithm for computation of DOA
using  dedicated hardware.  The advances in the area of Very Large Scale
Integration (VLSI)  have made it possible to design special purpose hardware
which has the advantage of  very high speed and overall lower system cost






Interferometric GPS attitude: A stochastic error modelTitle Text
MCMILLAN, J. C.Author Text
Report:  Astia Document (AD)-A266411, DREO-1168, 80 pages, August
1993.  (AIAA Technical Library)  Author's Association:  Defence Research
Establishment, Ottawa, Ontario, Canada.
Source Text
ATTITUDE (INCLINATION), DIRECTION FINDING, ERROR
ANALYSIS, GLOBAL POSITIONING SYSTEM, INTERFEROMETRY,
STOCHASTIC PROCESSES
Keyword Text
During the August 1992 sea trial off the west coast of Vancouver Island,
onboard the CFAV Endeavour, data was collected from a relatively new type
of GPS (Global Positioning System) receiver which measures attitude
(heading, pitch and roll) as well as the usual GPS measurements of position
and velocity, GPS attitude has the potential to provide rapid and precise
attitude for a relatively low cost., Attitude is conventionally determined using
inertial equipment, which for precise work is very expensive, lge and requires
a long settling time after turn-on., The receiver being evaluated on this sea
trial was an Ashtech Three-Dimensional Direction Finding System (3DF).,
This report provides some general background on GPS attitude technology,
presents the attude errors observed during this sea trial and characterizes






Interferometric GPS attitude: A stochastic error model (U)Title Text
McMillan, J. C.Author Text
Report:  No. 1168, 86 pages, August 1993.  Author's  Association:  Defence
Research Establishment, Ottawa, Ontario, Canada.
Source Text
Radar, Foreign technology, Global positioning system,
Receivers, Direction finding, Attitude(Inclination)
Keyword Text
A sea trial was conducted in August 1992 to evaluate the performance of a
new type of global positioning system (GPS) receiver designed to measure
attitude (heading, pitch, roll) as well as the usual measurements of position
and velocity. This report gives an initial characterization of the dynamic
attitude performance of an Ashtech three-dimensional direction finding system
(3DF) in the marine environment and provides some general background on










Conference:  Proceedings of 36th Midwest Symposium on Circuits and
Systems,  August 16-18,1993, Detroit, MI.  Sponsored by Wayne State
University, IEEE Circuits & Syst. Society.  Published by IEEE, New York,
New York, Vol. 1, pages 496-9, 1993.  (ISBN 0 7803 1760 2)  Author's
Association:  Department of Electrical Engineering, Wyoming University,
Laramie, WY.
Source Text
array signal processing, calibration, signal detection,
wideband sensor array processing, laboratory array
testbed, direction-finding problem, calibration
filters, spatial resampling method, coherent signal
subspace methods, MUSIC, root-MUSIC, WMUSIC, TLS-
ESPRIT, source detection algorithms, MDL, AIC,
eigenvector based detection algorithm, focusing
algorithms, Signal processing and detection,
Information theory
Keyword Text
This paper presents further experimental results for the wideband direction-
finding problem using actual array data collected by a sensor array testbed.
Experimental results such as these are needed to validate the theoretical
performance of recent wideband array processing algorithms. To calibrate the
array, the non-ideal response of the actual sensor is compensated for by
using calibration filters to match the response of each to a reference sensor.
Experimental results are given for a number of wideband algorithms which
attempt to focus the information to a single frequency. The focusing
algorithms investigated include the spatial resampling method and the
coherent signal subspace methods (CSM). Experimental direction-finding
results are presented for the algorithms MUSIC, root-MUSIC, WMUSIC, and
TLS-ESPRIT. The source detection algorithms MDL, AIC, and an eigenvector






Direct solution for passive source localization using range difference
and its derivatives  measurements
Title Text
Rasshckeplyaev, Yu. S., Shcherbachyov, V. A.Author Text
Radiotekhnika i Elektronika, Vol. 38, No. 8, pages 1435-1442,  August 1993.Source Text
radio direction finding systems, radar, electromagnetic
wave emission, estimation, least  squares
approximations, algorithms, passive emission
Keyword Text
The expressions are derived to estimate the passive emission source
coordinates as  explicit functions of the reference measurements using the
least squares approximation.   The properties of obtained estimations are






Direct solution for passive source localization using range difference
and its derivatives measurements
Title Text
Rasshckeplyaev, Yu.S., Shcherbachyov, V.A.Author Text
Radiotekhnika i Elektronika, Vol.38, No. 8, pages 1435-1442, August 1993.Source Text
Radio direction finding systems, Radar, Electromagnetic
wave emission, Estimation, Least squares
approximations, Algorithms Passive emission
Keyword Text
The expressions are derived to estimate the passive emission source
coordinates as explicit functions of the reference measurements using the
least squares approximation. The properties of obtained estimations are






High Resolution Signal Processing.  <NOTE> Final Report 13 April 1990-
12 April 1993
Title Text
Tufts, D. W.Author Text
Final Report:  6 pages; August 1993.  Author employed:  Rhode Island
University, Department of Electrical Engineering, Kingston, Rhode Island;
Army Research Office, Research Triangle Park, North Carolina.
Source Text
algorithms, capacitors, channels, comparison,
computations, Fourier analysis,  integrated circuits,
interference, perturbations, simulation, spectrum
analysis,  suppression, angle of arrival, circuit
analysis, parallel processing, arithmetic Fourier
transforms, Cramer-Rao bounds, Mobius inversion,
NTISDODXA,  NTISDODA
Keyword Text
Motivated by the goal of efficient, effective, high-speed integrated-circuit
realization, we  have discovered an algorithm for high speed Fourier analysis
called the Arithmetic  Fourier Transform (AFT).  It is based on the number-
theoretic method of Mobius  inversion, a method that is well suited for
integrated-circuit realization.  The computation  of the AFT can be carried out
in parallel, pipelined channels, and the individual  operations are very simple
to execute and control.  Except for a single scaling in each  channel, all the
operations are additions or subtractions.  Thus, it can reduce the required
power, volume and cost.  Also, analog switched-capacitor realizations of the
AFT have  been studied.  We have also analyzed the performance of a broad
and useful class of data  adaptive signal estimation algorithms.  This in turn
has led to our proposed improvements  in the methods.  We have used
perturbation analysis of the rank-reduced data matrix to  calculate its
statistical properties.  The improvements made have been demonstrated by
computer simulation as well as by comparison with the Cramer-Rao Bound.
Fourier  analysis, Spectrum analysis, Direction Of Arrival (DOA) estimation,







High Resolution Signal ProcessingTitle Text
Tufts, D. W.Author Text
Report:  ARO-27620.13-MA, 6 pages, August 19, 1993.  Author's
Association:  Rhode Island University, Department of Electrical Engineering,
Kingston, Rhode Island.
Source Text
Algorithms, Capacitors, Channels, Comparison,
Computations, Fourier analysis, Integrated circuits,
Interference, Perturbations, Simulation, Spectrum
analysis, Suppression, Angle of arrival, Circuit
analysis, Parallel processing, Arithmetic fourier
transforms, Cramer-Rao Bounds, Mobius inversion
Keyword Text
Motivated by the goal of efficient, effective, high-speed integrated-circuit
realization, we have discovered an algorithm for high speed Fourier analysis
called the Arithmetic Fourier Transform (AFT). It is based on the number-
theoretic method of Mobius inversion, a method that is well suited for
integrated-circuit realization. The computation of the AFT can be carried out in
parallel, pipelined channels, and the individual operations are very simple to
execute and control. Except for a single scaling in each channel, all the
operations are additions or subtractions. Thus, it can reduce the required
power, volume and cost. Also, analog switched-capacitor realizations of the
AFT have been studied. We have also analyzed the performance of a broad
and useful class of data adaptive signal estimation algorithms. This in turn
has led to our proposed improvements in the methods. We have used
perturbation analysis of the rank-reduced data matrix to calculate its
statistical properties. The improvements made have been demonstrated by
computer simulation as well as by comparison with the Cramer-Rao Bound.
Fourier analysis, Spectrum analysis, Direction Of Arrival (DOA) estimation,






September - OctoberMonth Text
A direction finding ionosonde for ionospheric propagation researchTitle Text
Black, Q. R., Wood, J. F., Jr., Sonsteby, A. G., Sherrill, W. M.Author Text
Radio Science, Vol. 28, No. 5, pages 795-809; September - October 1993.
Authors employed:  Southwest Research Institute, San Antonio, Texas.
Source Text
ionospheric electromagnetic wave propagation,
ionospheric measuring  apparatus, radio  direction-
finding, radiowave propagation, direction finding
ionosonde, ionospheric propagation, seven-element
crossed baseline  interferometer, group path  delay,
azimuth, elevation, direction finding ionograms,
diurnal  sequence, mid-latitude path, azimuth/elevation
scatterplot, angular  occupancy  distribution, daytime
sporadic E modes, bearing  accuracy, one-hop F region
low-ray  azimuth, radiowave propagation, FMCW
sounding, frequency-modulated continuous  wave
transmission, HF, 2 to 30  MHZ, 2300 to 3500 km
Keyword Text
A direction finding ionosonde consisting of a seven-element, 50-m  crossed
baseline  interferometer has been developed to provide group  path delay,
azimuth, and elevation  of each resolved mode over the  sounding frequency
range. Direction finding (DF)  ionograms have been  acquired automatically,
using various noncooperative compatible  sounder  transmissions. A diurnal
sequence of DF ionograms obtained over a  2344-km  mid-latitude path is
reported, including plots of group delay,  azimuth, and elevation  versus
frequency, as well as an  azimuth/elevation scatterplot showing the
distribution  of angular  occupancy for the path. The results show modes
arriving closest to the  great  circle bearing (that is, with lowest azimuth error)
arrive via  the lowest elevation angles  and with least group delay. Greatest
bearing accuracy was observed on daytime sporadic  E modes; measured at
0.85 MDF, the azimuth standard deviation was 0.3 degrees .  One-hop F
region low-ray azimuth measured at 0.85 MDF showed standard deviations
between 0.4 degrees and 0.98 degrees . Fractional degrees per megahertz
linear azimuth  gradients with frequency were also observed at various  times
of day. One-hop F region  high rays showed smoothly varying  elevation as a
function of frequency, increasing with  group path delay  as expected.
Variable lateral deviation from the great circle plane was   observed for high
rays up to 5 degrees in azimuth equatorward at  various times of day;






La simulation en electromagnetisme: Une aide indispensable a la
conception de systemes  embarques
Title Text
Clair, D., Martinaud, J. P., Perpere, I., Tourneur, J.Author Text
Revue Technique Thomson - CSF, Vol. 25, No. 3, pages 795-812, September
1993.  Authors employed:  THOMSON-CSF.
Source Text
Radar systems, Radar antennas, Computer aided design,
Electromagnetic wave  scattering, Differential
equations, Signal detection, Jamming, Finite element
method,  Radar cross section, Systems analysis,
Software package SARGASSES, Software package ANTENNA
DESIGN, Maxwell's  differential equations, Airborne
antennas
Keyword Text
Modern electronic warfare systems are made of several subsystems, each of
which  performs a specific function: jamming, detection, direction finding, ...
Clearly each  subsystem must be able to operate correctly while in flight and
irrespective of the  influence of other subsystems. Further, international
competition is exerting increasing  pressure to reduce price levels and lead-
times. In this technical and economic context,  any design shortcoming can
ultimately prove disastrous. There is thus a need at the very  earliest project
definition stage to stipulate the exact technical performance characteristics
that each of the system's subassemblies will be obliged to achieve in its
operational  environment. In particular, specifications for airborne antennas
(radiation decoupling,  RCS, ...) cannot be calculated without the use of
software tools that make it possible to  simulate several technical solutions
for design and installation on board aircraft. The  theoretical foundations for
these problems rest on Maxwell's differential equations. These  equations can
be solved by two ways according to the size of the scatterer (the scatterer  is
the antenna or the antenna plus a part of the aircraft): finite-element analysis
will be  reserved for the design of free-space antennas and RCS calculation of
small scatterer  (ANTENNA DESIGN software), GTD and UTD methods will
be used to simulate  problems of antenna installation on board aircraft
(SARGASSES software). This paper  describes the method, the field of use
and the main functions of each software. Some  examples of applications are






EM simulation: a helpful tool for on-board systems designTitle Text
Clair, D., Martinaud, J. P., Perpere, I., Tourneur, J.Author Text
Revue Technique Thomson-CSF, Vol. 25, No. 3, pages 795-812; September
1993  Authors employed:  Div. Radars et Contre-Mesures de Thomson-CSF,
Malatoff, France. .
Source Text
aerospace computing, aerospace simulation, aircraft
instrumentation, CAD, digital  simulation, electronic
warfare, Maxwell equations, military computing, radar
antennas,  telecommunications computing, EM simulation,
on-board systems design, electronic warfare systems,
jamming,  detection, direction finding, airborne
antennas, Maxwell's differential equations,  fr
Keyword Text
Modern electronic warfare systems are made of several subsystems, each of
which  performs a specific function: jamming, detection, direction finding etc.
Each subsystem  must be able to operate correctly while in flight and
irrespective of the influence of other  subsystems.  Further, international
competition is exerting increasing pressure to reduce  price levels and lead-
times, and there is a need to stipulate the exact technical  performance
characteristics that each of the system's subassemblies will be obliged to
achieve in its operational environment.  In particular, specifications for airborne
antennas  cannot be calculated without the use of software tools that make it
possible to simulate  several technical solutions for design and installation on
board aircraft.  The theoretical  foundations for these problems rest on
Maxwell's differential equations. These equations  can be solved by two ways
according to the size of the scatterer (the scatterer is the  antenna or the
antenna plus a part of the aircraft).  Finite-element analysis is reserved  for
the design of free-space antennas and RCS calculation of small scatterer
antenna  design software. Other methods are used to simulate problems of
antenna installation on  board aircraft (SARGASSES software).  This paper
describes the method, the field of  use and the main functions of each






La simulation en electromagnetisme: Une aide indispensable a la
conception de systemes embarques
Title Text
Clair, D., Martinaud, J.P., Perpere, I., Tourneur, J.Author Text
Technique Thomson - CSF, Vol. 25, No. 3, pages 795-812, September 1993.
Authors' Association:  THOMSON-CSF.
Source Text
Radar systems, Radar antennas, Computer aided design,
Electromagnetic wave scattering, Differential
equations, Signal detection, Jamming, Finite element
method, Radar cross section, Systems analysisSoftware
package SARGASSES, Software package ANTENNA DESIGN,
Maxwell's differential equations, Airborne antennas
Keyword Text
Modern electronic warfare systems are made of several subsystems, each of
which performs a specific function: jamming, detection, direction finding, ...
Clearly each subsystem must be able to operate correctly while in flight and
irrespective of the influence of other subsystems. Further, international
competition is exerting increasing pressure to reduce price levels and lead-
times. In this technical and economic context, any design shortcoming can
ultimately prove disastrous. There is thus a need at the very earliest project
definition stage to stipulate the exact technical performance characteristics
that each of the system's subassemblies will be obliged to achieve in its
operational environment. In particular, specifications for airborne antennas
(radiation decoupling, RCS, ...) cannot be calculated without the use of
software tools that make it possible to simulate several technical solutions for
design and installation on board aircraft. The theoretical foundations for these
problems rest on Maxwell's differential equations. These equations can be
solved by two ways according to the size of the scatterer (the scatterer is the
antenna or the antenna plus a part of the aircraft): finite-element analysis will
be reserved for the design of free-space antennas and RCS calculation of
small scatterer (ANTENNA DESIGN software), GTD and UTD methods will be
used to simulate problems of antenna installation on board aircraft
(SARGASSES software). This paper describes the method, the field of use
and the main functions of each software. Some examples of applications are






Photonic Electromagnetic Field Sensor Apparatus (Patented September
7, 1993).
Title Text
Hilliard, D. P., Mensa, D. L.Author Text
Patent:  Department of the Navy, Washington, DC. Patent (PT)-5 243 186, 13
pages; September 1993.
Source Text
amplitude, angle of arrival, electromagnetic fields,
frequency, light, modulators,  optics, paths, phase,
photonics, polarization, patents, photo detectors,
Luneberg lenses,  electromagnetic wave propagation,
light sources, optical detectors, PAT-CL-250-227.17,
NTISGPN
Keyword Text
An electromagnetic field sensor apparatus which measures the amplitude,
phase,  frequency and polarization of an incoming electromagnetic field as
well as the angle of  arrival of an incident electromagnetic field.  A Luneberg
lens focuses an incoming  electromagnetic wave entering on one side of the
Luneberg lens onto a point on the  opposite side of the lens.  A pair of
photonic sensor which may be electro-optic  modulators or Pockel cells are
positioned on the Luneberg lens at the point upon which  the incident
electromagnetic wave is focused.  The sensing axis of one of the  electro-
optic modulators is perpendicular to the sensing axis of the other electro-optic
 modulator.  Polarized light is provided to each photonic sensor along an
optical path  which passes through the sensor.  Each photonic sensor
modulates the polarized light  passing therethrough when the photonic sensor






Isoplanatism and high spatial resolution solar imagingTitle Text
Irbah, A., Borgnino, J., Laclare, F., Merlin, G.Author Text
Astronomy and Astrophysics, Vol. 276, No. 2, pages 663-72; September
1993.
Authors employed:  CRAAG, Obs. d'Alger, Algeria.
Source Text
astronomical techniques, atmospheric optics,
measurement method, solar observation, Sun, high
spatial resolution  solar imaging, daytime, angle-of-
arrival isoplanatic patch size, differential image
motion, solar limb, solar astrolabe, impulse turbulent
layer, isoplanatism, speckle  interferometry, adaptive
optics
Keyword Text
A method is presented allowing one to estimate, in the case of daytime
observations, the  angle-of-arrival isoplanatic patch size from the
measurement of the differential image  motion of the solar limb.  The
experimental results have been obtained using the solar  astrolabe of Calern
Observatory (CERGA-France).  Performing a modelization as  proposed by
Fried (1977) leads to an explanation of these results by an equivalent
atmosphere formed with two impulse turbulent layers corresponding to two
different  scales for the size of the isoplanatic patch.  Finally, the







Optimal systems of moving objects detection and classificationTitle Text
Koval', V. M., Kuk, Yu. V.Author Text
Kibernetika i Sistemnyj Analis, No.  5, pages 137-145, September - October
1993.  Authors employed:  Inst Kibernetiki AN Ukrainy, Kiev, Ukraine.
Source Text
Systems analysis, Signal processing, Radio direction
finding systems, Information  theory, Probability,
Statistical methods, Random processes, optimization,
moving objects detection, Neumann-Pearson criterion
Keyword Text
The systems optimal with respect to the generalized Neumann-Pearson
criterion used to  detect and classify moving objects are considered. The






Ray-tracing studies of the arrival direction and the ionospheric
penetration of whistlers  at low latitudes
Title Text
Nakamura, Y.Author Text
Journal of Geophysical Research, Vol. 98, No. A9, pages 15729-35; 1
September 1993.  Author employed:  Communications Research Laboratory,
Ministry of Posts & Telecommunications, Tokyo, Japan.
Source Text
ionospheric electromagnetic wave propagation, magneto
spheric electromagnetic wave  propagation, whistlers,
ionosphere, magnetosphere, radiowave propagation,
arrival direction, ionospheric  penetration, whistlers,
low latitude, whistler, narrow zenith region, field-
aligned duct,  exit, mechanism, ray-tracing calculation
Keyword Text
Direction-finding measurements of whistlers on the ground at low latitudes
reveal that  whistlers arrive from narrow zenith regions of only a few tens of
kilometers in diameter.   Using an appropriate geomagnetic field model and
an ionospheric model including a  field-aligned duct, the characteristics of the
arrival direction of low-latitude whistlers are  studied.  Wave normal directions
at the duct exit are calculated for whistler waves  initially injected vertically
upward at the conjugate duct entrance.  Vertically downward  wave normals
appear at the duct exit quasi-periodically for the injection positions at the
duct entrance.  Thus the whistler duct operates to direct the wave normal of
whistlers at  the duct exit vertically downward and make ionospheric
penetration easier.  The  mechanism of this penetration is investigated
comparing the observed characteristics of  the arrival direction with the ray-
tracing calculations.  The whistler energy emitted from  the duct exit reaches
the bottom of the ionosphere without spreading and then is radiated  into free
space from there.  The heights of the conjugate duct ends at low latitudes are







Study of Line of Bearing Errors. <NOTE> Final Report August 1992-May
1993
Title Text
Thompson, A. A., Durfee, G. L.Author Text
Final Report:  32 pages; September 1993.  Authors employed:  Army
Research Laboratory, Aberdeen Proving Ground, Maryland
Source Text
angle of arrival, bias, covariance, errors, estimates,
measurement, normal distribution,  ratios, stability,
target detection, targets, boresighting, locators,
bearing(direction),  error analysis, recursive
functions, skewness, bivariate analysis, LOB (Line of
Bearing), Object locators, NTISDODXA
Keyword Text
Many systems use Line-of-Bearing (LOB) information to locate distant
objects.  The  errors in location due to noisy LOB measurements are the
focus of this report.  A central  assumption for these systems is that the LOB
location errors are adequately modeled by  bivariate Gaussian distributions.
These systems typically use weighted averages to  estimate a target's
location.  A discussion in Thompson and Durfee (1992) illustrates that  these
location errors are not necessarily Gaussian.  In some situations, reasonable
errors  lead to calculation of implausible target locations.  In addition, it was
demonstrated that  the location distribution is skewed in the direction of
increasing range; thus, bias is a  problem.  This report investigates the
properties of the errors associated with LOB  locations.  Guidelines are
suggested for various assumptions about LOB location errors.   The concept
of the stability ratio is introduced and used to determine the possibility of
encountering implausible LOB locations; as a means of predicting the
existence and  magnitude of estimator bias; to determine the applicability of
using a bivariate normal  distribution for modeling LOB errors; and for
determining the utility of closed-form  models to predict the covariance of LOB






Analysis of Traditional Operational Testing to Project How Testing Will
be Conducted  in the Future.
Title Text
Turner, L. L.Author Text
Master's Thesis:  140 pages; September 1993.  Author employed:  Naval
Postgraduate School, Monterey, California.
Source Text
army, costs, instrumentation, model tests, real time,
simulation, test and evaluation,  theses, tools, test
equipment, test facilities, operational effectiveness,
lasers, direction  finding, test methods, optical
detection, NTISDODXA
Keyword Text
The purpose of this thesis is to analyze current operational testing and to
alert the reader  to how testing will be conducted in the future.  This analysis
is conducted from a tester's  point of view and is targeted at program offices
so that Program Managers will be able  to ensure that beneficial operational
testing is conducted on their programs.  The thesis  also provides a detailed
description of current and future systems used to instrument  development
systems, analyze the test data, and produce a final test report.  It also
provides a detailed analysis of a testing tool called Model-Test-Model (M-T-
M).  The  goal of M-T-M is to save the Army time and money by using a
validated model to  provide operational test data.  Finally, the thesis provides
an analysis of the changes that  will need to be made in the TE community
as a result of a new defense environment.   These areas include the need for
minimizing duplication between development and  operational testing, using
modeling and simulation, and taking advantage of other areas  where testing
costs can be reduced.  Operational testing, User testing, Model-test-model,






Analysis of Traditional Operational Testing to Project How Testing Will
be Conducted in the Future
Title Text
Turner, L. L.Author Text
Master's Thesis:  140 pages, September 1993.  Author's  Association:  Naval
Postgraduate School, Monterey, CA.
Source Text
Army, Costs, Instrumentation, Model tests, Real time,
Simulation, Test and evaluation, Theses, Tools, Test
equipment, Test facilities, Operational effectiveness,
Lasers, Direction finding, Test methods, Optical
detection
Keyword Text
The purpose of this thesis is to analyze current operational testing and to
alert the reader to how testing will be conducted in the future. This analysis is
conducted from a tester's point of view and is targeted at program offices so
that Program Managers will be able to ensure that beneficial operational
testing is conducted on their programs. The thesis also provides a detailed
description of current and future systems used to instrument development
systems, analyze the test data, and produce a final test report. It also
provides a detailed analysis of a testing tool called Model-Test-Model (M-T-
M). The goal of M-T-M is to save the Army time and money by using a
validated model to provide operational test data. Finally, the thesis provides
an analysis of the changes that will need to be made in the TE community as
a result of a new defense environment. These areas include the need for
minimizing duplication between development and operational testing, using
modeling and simulation, and taking advantage of other areas where testing
costs can be reduced. Operational testing, User testing, Model-test-model,






Rise of accuracy of radio direction finding in the antenna phased arrays
with discrete  phasing
Title Text
Abramov, A. A., Chernyakov, M. S.Author Text
Radiotekhnika, No.10-12, pages 55-58, October - December 1993.Source Text
Antenna phased arrays, Radio direction finding systems,
Control, Error analysis,  Algorithms, Schematic
diagrams, Discrete phasing
Keyword Text
An algorithm is suggested for calculation of the phase distribution in the
antenna phased  array with discrete phasing. The algorithm allows to
decrease the angle error of beam  setting. The functional scheme is
presented for the phase calculator which is distinguished  from the others in






A direction finding ionosonde for ionospheric propagation researchTitle Text
Black, Q.R., Wood, J.F., Jr., Sonsteby, A.G., Sherrill, W.M.Author Text
Radio Science, Vol. 28, No. 5, pages 795-809, October 1993.  Authors'
Association:  Southwest Research Institute, San Antonio, Texas.
Source Text
ionospheric electromagnetic wave propagation,
ionospheric measuring apparatus, radio direction-
finding, radiowave propagationdirection finding
ionosonde, ionospheric propagation, seven-element
crossed baseline interferometer, group path delay,
azimuth, elevation, direction finding ionograms,
diurnal sequence, mid-latitude path, azimuth/elevation
scatterplot, angular occupancy distribution, daytime
sporadic E modes, bearing accuracy, one-hop F region
low-ray azimuth, radiowave propagation, FMCW sounding,
frequency-modulated continuous wave transmission, HF, 2
to 30 MHz, 2300 to 3500 km
Keyword Text
A direction finding ionosonde consisting of a seven-element, 50-m crossed
baseline interferometer has been developed to provide group path delay,
azimuth, and elevation of each resolved mode over the sounding frequency
range. Direction finding (DF) ionograms have been acquired automatically,
using various noncooperative compatible sounder transmissions. A diurnal
sequence of DF ionograms obtained over a 2344-km mid-latitude path is
reported, including plots of group delay, azimuth, and elevation versus
frequency, as well as an azimuth/elevation scatterplot showing the distribution
of angular occupancy for the path. The results show modes arriving closest to
the great circle bearing (that is, with lowest azimuth error) arrive via the lowest
elevation angles and with least group delay. Greatest bearing accuracy was
observed on daytime sporadic E modes; measured at 0.85 MOF, the azimuth
standard deviation was 0.3 degrees . One-hop F region low-ray azimuth
measured at 0.85 MOF showed standard deviations between 0.4 degrees and
0.98 degrees . Fractional degrees per megahertz linear azimuth gradients
with frequency were also observed at various times of day. One-hop F region
high rays showed smoothly varying elevation as a function of frequency,
increasing with group path delay as expected. Variable lateral deviation from
the great circle plane was observed for high rays up to 5 degrees in azimuth
equatorward at various times of day; azimuth standard deviation at 0.85 MOF






Joint estimation of wavelength and azimuth with its global optimization
algorithm
Title Text
Ge Lijia, Chen Tianqi, Huang XiangfuAuthor Text
Journal:  Acta Electronica Sinica, Vol. 21, No.10, pages 69-76; October 1993.
 (ISSN 0372-2112)  Authors employed:  Institute of Electronics Engineering,
University of Science & Technology of China, Chengd  China.
Source Text
array signal processing, maximum likelihood estimation,
optimization, joint estimation, wavelength, azimuth,
global optimization  algorithm, multiple  narrowband
sources, wide frequency range, array signal  model, ML
estimator,  direction finding
Keyword Text
This paper proposes an approach for estimating wavelength and azimuth  of
multiple  narrow band sources over a wide range of frequency. An  array
signal model is  constructed and ML estimator with its global  optimization
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Title Text
Ge Lijia, Chen Tianqi, Huang XiangfuAuthor Text
Journal:  Acta Electronica Sinica, Vol. 21, No.10, pages 69-76, October 1993.
 (ISSN 0372-2112)  Authors' Association:  Institute of Electronic Engineering,
University of Science & Technology of China, Chengdu, China.
Source Text
array signal processing, maximum likelihood estimation,
optimisationjoint estimation, wavelength, azimuth,
global optimization algorithm, multiple narrowband
sources, wide frequency range, array signal model, ML
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Keyword Text
This paper proposes an approach for estimating wavelength and azimuth of
multiple narrow band sources over a wide range of frequency. An array signal
model is constructed and ML estimator with its global optimization algorithm






Radio emission from the heliopause triggered by an interplanetary
shock
Title Text
Gurnett, D. A., Kurth, W. S., Allendorf, S. C., Poynter, R. L.Author Text
Science, Vol. 262, No. 5131, pages 199-203, October 8, 1993.  (ISSN 0036-
8075)  Authors employed:  Iowa University, Iowa City; JPL, Pasadena,
California.
Source Text
radio emission, heliosphere, shock waves, solar wind,
interstellar matter, direction  finding, Voyager 1
spacecraft, Voyager 2 spacecraft, ionized gases,
forbush decreases.
Keyword Text
A strong heliospheric radio emission event has been detected by Voyagers 1
and 2 in the  frequency range of 2 to 3 kilohertz.  This event started in July
1992 and is believed to  have been generated at or near the heliopause by an
interplanetary shock that originated  during a period of intense solar activity in
late May and early June 1991.  This shock  produced large plasma
disturbances and decreases in cosmic ray intensity at Earth,  Pioneers 10
and 11, and Voyagers 1 and 2.  The average propagation speed estimated
from these effects is 600 to 800 kilometers/sec.  After correction for the
expected  decrease in the shock speed in the outer heliosphere, the distance






Overview of Real-Time Lightning Detection Systems and Their
Meteorological Uses
Title Text
Holle, R. L. and Lopez, R. E.Author Text
Report NOAA-TM-ERL-NSSL-102, 76 pages, October 1993.  Authors'
Association:  National Severe Storms Lab., Norman, OK.
Source Text
Lightning, Electromagnetic radiation detection, Remote
sensing, Detectors, Radiometry, Storms, Thunderstorms,
Meteorological data, Cloud-to-ground discharges,
Direction-finder antenna networks, Time-of-arrival
antenna networks, Radiometric interferometry lightning
warning systems
Keyword Text
Real-time lightning detection systems have been deployed for a number of
purposes in the United States and many other locations across the world.
The report begins with a brief description of the lightning discharge and the
terminology associated with it. Then are described the two most widely-
deployed systems that use direction-finder and time-of-arrival concepts,
followed by the method of electromagnetic interferometry. A short summary is
provided of non-meteorological uses of data from these three types of lightning
networks by facilities for forest and range fire detection, utility agencies, and
aerospace and military installations. The report concludes with a listing of







Overview of Real-Time Lightning Detection Systems and Their
Meteorological Uses.
Title Text
Holle, R. L., Lopez, R. E.Author Text
Technical Memo:  76 pages; October 1993.  Authors employed:  National
Severe Storms Laboratory, Norman, Oklahoma.
Source Text
lightning, electromagnetic radiation detection, remote
sensing, detectors, radiometry, storms, thunderstorms,
meteorological data, cloud-to-ground discharges,
direction-finder antenna networks, time-of-arrival
antenna  networks, radiometric interferometry lightning
warning systems, NTISCOMNOA
Keyword Text
Real-time lightning detection systems have been deployed for a number of
purposes in  the United States and many other locations across the world.
The report begins with a  brief description of the lightning discharge and the
terminology associated with it.  Then  are described the two most widely-
deployed systems that use direction-finder and  time-of-arrival concepts,
followed by the method of electromagnetic interferometry.  A  short summary
is provided of non-meteorological uses of data from these three types of
lightning networks by facilities for forest and range fire detection, utility
agencies, and  aerospace and military installations.  The report concludes







A reexamination of the peak current calibration of the National
Lightning Detection  Network
Title Text
Idone, V. P., Saljoughy, A. B., Henderson, R. W., Moore, P. K., Pyle, R.
B.
Author Text
Journal of Geophysical Research, Vol. 98, No. D10, pages 18323-32; 20
October 1993.  Authors employed:  Department of Atmospheric Science,
State University of New York, Albany, New York.
Source Text
lightning, peak current calibration, national lightning
detection network, stroke peak currents,  mean
normalized magnetic signal strengths, transmission
line model, lightning return  stroke, regression
equation, signal strength  attenuation, direction
finder signal strength  variation, nonlinear  relation,
propagation speed, source stroke
Keyword Text
The peak current calibration of the National Lightning Detection  Network
(NLDN)  reported by Orville (1991) has been reexamined with 57  directly
measured stroke peak  currents, I/sub peak/ (kiloamperes), and  their
corresponding NLDN mean normalized  magnetic signal strengths,  M/sub
peak/(LLP units). Identification of corresponding I/sub  peak/ and  M/sub
peak/ measurements was verified through accurate coincidence in   absolute
time of the two independent data sets. The I/sub peak/-M/sub  peak/ data
(with  one point excluded as an outlier) are apparently  linearly related with a
correlation  coefficient of 0.881, consistent  with that predicted by application
of the transmission line  model of  the lightning return stroke. The regression
equation for prediction of  I/sub  peak/ from NLDN M/sub peak/
measurements is given. Examination of  the overall I/sub  peak/-M/sub peak/
data set for the possible influence  of two different models of signal  strength
attenuation with distance, D,(power law, D/sup beta/, and exponential,
(exp/sup/(alpha D)/sup-/) indicates negligible sensitivity to the proposed
variations; other   larger error sources likely mask the true attenuation effect.
Twelve  flashes were detected  with four or more direction finders; a power law
 fit to the direction finder signal  strength variation with distance of these
individual flashes yields a mean beta value of  -1.09. Examination  of the
overall I/sub peak/-M/sub peak/ data set for the possible  effect  of a nonlinear
relation between the source stroke peak current and  return stroke






A reexamination of the peak current calibration of the National
Lightning Detection Network
Title Text
Idone, V.P., Saljoughy, A.B., Henderson, R.W., Moore, P.K., Pyle, R.B.Author Text
Journal of Geophysical Research, Vol. 98, No. D10, pages 18323-32, October
1993.  Authors' Association:  Department of Atmospheric Science, State
University of New York, Albany, NY.
Source Text
lightningpeak current calibration, National Lightning
Detection Network, stroke peak currents, mean
normalized magnetic signal strengths, transmission line
model, lightning return stroke, regression equation,
signal strength attenuation, direction finder signal
strength variation, nonlinear relation, propagation
speed, source stroke
Keyword Text
The peak current calibration of the National Lightning Detection Network
(NLDN) reported by Orville (1991) has been reexamined with 57 directly
measured stroke peak currents, I/sub peak/ (kiloamperes), and their
corresponding NLDN mean normalized magnetic signal strengths, M/sub
peak/(LLP units). Identification of corresponding I/sub peak/ and M/sub peak/
measurements was verified through accurate coincidence in absolute time of
the two independent data sets. The I/sub peak/-M/sub peak/ data (with one
point excluded as an outlier) are apparently linearly related with a correlation
coefficient of 0.881, consistent with that predicted by application of the
transmission line model of the lightning return stroke. The regression equation
for prediction of I/sub peak/ from NLDN M/sub peak/ measurements is given.
Examination of the overall I/sub peak/-M/sub peak/ data set for the possible
influence of two different models of signal strength attenuation with
distance,D, (power law, D/sup beta /, and exponential, (exp/sup /( alpha
D))/sup -/) indicates negligible sensitivity to the proposed variations; other
larger error sources likely mask the true attenuation effect. Twelve flashes
were detected with four or more direction finders; a power law fit to the
direction finder signal strength variation with distance of these individual
flashes yields a mean beta value of -1.09. Examination of the overall I/sub
peak/-M/sub peak/ data set for the possible effect of a nonlinear relation
between the source stroke peak current and return stroke propagation speed






Optimal systems of moving objects detection and classificationTitle Text
Koval', V.M., Kuk, Yu.V.Author Text
netika i Sistemnyj Analis, No. 5, pages 137-145,  Sep-Oct 1993.  Authors'
Association:  Inst Kibernetiki AN Ukrainy, Kiev, Ukraine.
Source Text
Systems analysis, Signal processing, Radio direction
finding systems, Information theory, Probability,
Statistical methods, Random processes,
OptimizationMoving objects detection, Neumann-Pearson
criterion
Keyword Text
The systems optimal with respect to the generalized Neumann-Pearson
criterion used to detect and classify moving objects are considered. The






Wavefront Simulator for Evaluating RF Communication Array Signal
Processors.  <NOTE> Patent Application
Title Text
Minarik, S. B.Author Text
Patent:  Department of the Navy, Washington, DC.  38 pages; October 1993.Source Text
antenna arrays, communication and radio systems, patent
applications, radio signals,  angle of arrival,
antennas, beam forming, delay, plane waves, signals,
simulators,  transmitters, wave propagation,
wavefronts, radio frequency, signal processing, NTISGPN
Keyword Text
A Wavefront simulator that emulates plane wave propagation from multiple
transmitting  antennas is used to evaluate, in both a static and a dynamic
manner, an array processor  used in RF communications to determine the
location of transmitting antennas and  possibly to perform beamforming for
canceling the energy of an interfering transmitter.  The wavefront simulator
generates time delay signals, giving the appearance of being  emitted from
different transmitters or sources, and simulates those signals as being
received by an antenna array associated with the array processor.  The array
processor  utilizes the time delay signals to calculate, e.g., the angle of






Wavefront Simulator for Evaluating RF Communication Array Signal
Processors
Title Text
Minarik, S. B.Author Text
Patent:  PAT-APPL-8-145 352, 38 pages, October 1993.  Author's
Association:   Department of the Navy, Washington, DC.
Source Text
Antenna arrays, Communication and radio systems, Patent
applications, Radio signals, Angle of arrival,
Antennas, Beam forming, Delay, Plane waves, Signals,
Simulators, Transmitters, Wave propagation, Wavefronts,
Radiofrequency, Signal processing
Keyword Text
A wavefront simulator that emulates plane wave propagation from multiple
transmitting antennas is used to evaluate, in both a static and a dynamic
manner, an array processor used in RF communications to determine the
location of transmitting antennas and possibly to perform beamforming for
cancelling the energy of an interfering transmitter. The wavefront simulator
generates time delay signals, giving the appearance of being emitted from
different transmitters or sources, and simulates those signals as being
received by an antenna array associated with the array processor. The array
processor utilizes the time delay signals to calculate, e.g., the angle of arrival






New Algorithm for Multi target Angle TrackingTitle Text
Rao, C. R., Zhang, L., Zhao, L. C.Author Text
Journal Article:  Report ARO-30529.36-MASDI, 5 pages; October 1993.
Published in IEE Proceedings-F, Vol. 140, No.5, page 335-338, October
1993.  Authors employed:  Pennsylvania State University, University Park,
Pennsylvania; Army Research Office, Research Triangle Park, North Carolina.
Source Text
algorithms, multiple targets, moving targets, arrays,
estimates, output, signals, trajectories, angle of
arrival, signal processing, reprints, direction of
arrival, radar tracking, NTISDODXR, NTISDODA
Keyword Text
In a previous paper the authors considered the problem of tracking several
targets in  terms of the directions of arrival (DOA) of signals using sensor
array outputs.  An  algorithm was developed for data association.  The
authors consider the problem of  estimating the DOAs by a new method,
which seems to provide satisfactory estimates.   The algorithm developed for
data association in the previous paper is used on the new  estimates for
computing the trajectories of the different targets.  Data association,
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Report:  ARO-30529.36-MASDI, 5 pages, October 1993.  Published in IEE
Proceedings-F, Vol. 140, No. 5, pages 335-338, October 1993.  Authors'
Association:  Pennsylvania State University, University Park, Pennsylvania.
Source Text
Algorithms, Multiple targets, Moving targets, Arrays,
Estimates, Output, Signals, Trajectories, Angle of
arrival, Signal processing, Reprints, Direction of
arrival, Radar tracking
Keyword Text
In a previous paper the authors considered the problem of tracking several
targets in terms of the directions of arrival (DOA) of signals using sensor array
outputs. An algorithm was developed for data association. The authors
consider the problem of estimating the DOAs by a new method, which seems
to provide satisfactory estimates. The algorithm developed for data
association in the previous paper is used on the new estimates for computing







Source characteristics of Jovian hectometric radio emissionsTitle Text
Reiner, M. J., Fainberg, J., Stone, R. G.Author Text
Journal of Geophysical Research, Vol. 98, No. E10, pages 18767-77, 25
October 1993.  Authors employed:  Hughes STX Corporation, Division of
Planetary Science, American Astronomy  Society, Planetology Section of
AGU, Lanham, Maryland.
Source Text
Jupiter, planetary atmospheres, radio astronomical
observations, radio astronomy, source characteristics,
radiowave emission, atmosphere, magnetosphere, AD  1992
02,  Jovian hectometric radio emissions, longitude,
oppositely  polarized northern and  southern beams, 0.3
to 3 MHZ
Keyword Text
Direct confirmation that low-frequency Jovian hectometric (HOM) radio
emissions  centered near 0 degrees central meridian longitude consist of
distinct, oppositely  polarized northern and southern beams has been
achieved using data from the Unified  Radio and Plasma Wave (URAP)
experiment on the Ulysses spacecraft during the  Ulysses-Jupiter  encounter
in early February 1992.  Distinct northern and southern beams   were
observed in the frequency range from approximately 300 kHz to 1  MHZ for at
least eight Jovian rotations during the Ulysses inbound pass  at distances
from 100 to 40  R/sub J/.  The radiation from the two  magnetic hemispheres
was measured from  different Jovigraphic longitudes  and magnetic (or
centrifugal) latitudes.  Observed  temporal variations  in the radio intensities,
with time scales on the order of 30 min, may   result either from longitudinal
variations of the HOM sources or from  longitudinal  density variations in the Io
plasma torus.  Using the URAP  direction-finding capabilities  and assuming a
tilted dipole planetary  magnetic field model, the three-dimensional HOM
source locations, the L  shell through these source locations, and the beam






Geolocation of frequency-hopping transmitters via satelliteTitle Text
Sonnenschein, A., Hutchinson, W. K., Cummings, W. C.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 29, No. 4,
pages 1228-36; October  1993.  Authors employed:  MIT, Lincoln Laboratory,
Lexington, Massachusetts.
Source Text
frequency agility, radio direction-finding, radio
transmitters, satellite  relay systems,  signal
processing, spread spectrum communication, Cramer Rao
bounds, straw man interceptor, frequency-hopping
transmitters, satellite,  satellite-communications
terminal  geolocation, ground terminal uplink
transmissions,  uplink signal-to-noise  ratio, optimum
angular separation, interceptor satellites,  nonoptimal
 separation
Keyword Text
An analysis of satellite-communications terminal geolocation performed  by
means of  interception of ground terminal uplink transmissions in  which a
number of space borne  interceptors transpond the frequency band  of interest
to terrestrial location for processing  is presented.   Interception regions for
prototypical terminals and satellites are  calculated  and the results are
presented parametrically as a function  of uplink signal-to-noise ratio  (SNR).
The optimum angular separation  of the interceptor satellites is found, and the
 effect of nonoptimal  separation is discussed, as are the practical limitations
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Keyword Text
An analysis of satellite-communications terminal geolocation performed by
means of interception of ground terminal uplink transmissions in which a
number of spaceborne interceptors transpond the frequency band of interest
to terrestrial location for processing is presented. Interception regions for
prototypical terminals and satellites are calculated and the results are
presented parametrically as a function of uplink signal-to-noise ratio (SNR).
The optimum angular separation of the interceptor satellites is found, and the
effect of nonoptimal separation is discussed, as are the practical limitations






Robust high-resolution direction-of-arrival estimation via signal
eigenvector domain
Title Text
Totarong, P. and El-Jaroudi, A.Author Text
IEEE Journal of Oceanic Engineering, Vol.18, No. 4, pages 491-9, October
1993.  Authors' Association:  Department of Electr. Engineering, Pittsburgh
University, PA.
Source Text
array signal processing, eigenvalues and
eigenfunctions, matrix algebra, motion estimation,
radio direction-findinghigh-resolution direction-of-
arrival estimation, signal eigenvector domain,
covariance matrix, direction vectors, high-resolution
frequency estimation algorithm, SNR, snapshots,
resolution improvement, spatial-smoothed minimum-norm,
direction finding, bearing estimation, array processing
Keyword Text
A robust high-resolution direction-of-arrival (DOA) estimation approach for
coherent/noncoherent sources is presented. The approach is based on the
fact that the signal eigenvectors of the covariance matrix are a linear
combination of the direction vectors that contain the DOA information. By
applying a high-resolution frequency estimation algorithm to an element
sequence from a combination of the signal eigenvectors, the approach
achieves better performance at low SNR than the conventional methods. It is
shown that the improvement in performance increases with the number of
snapshots. For example, the resolution improvement of the proposed signal
eigenvector domain approach over spatial-smoothed minimum-norm is about
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Keyword Text
A robust high-resolution direction-of-arrival (DOA) estimation approach for
coherent/noncoherent sources is presented.  The approach is based on the
fact that the  signal eigenvectors of the covariance matrix are a linear
combination of the direction  vectors that contain the DOA information.  By
applying a high-resolution frequency  estimation algorithm to an element
sequence from a combination of the signal  eigenvectors, the approach
achieves better performance at low SNR than the conventional  methods.  It is
shown that the improvement in performance increases with the number  of
snapshots.  For example, the resolution improvement of the proposed signal
eigenvector domain approach over spatial-smoothed minimum-norm is about










Technical Note:  25 pages; November 1993. Author employed:  Defense
Research Establishment, Ottawa, Ontario.
Source Text
correlators, acoustic velocity, amplitude, correlation,
detection, measurement,  temperature control,
acoustooptics, angle of arrival, radio frequency,
signal processing,  time dependence, foreign
technology, Bragg cells, time integrating correlators,
temperature dependence,  NTISDODXA
Keyword Text
This technical note presents an analysis of the effects of temperature
changes on the  output correlation peak of a time-integrating correlator.
Temperature fluctuations cause  changes in the acoustic velocity in Bragg
cells and important alterations of the format of  the output.  The relation
between the temperature and the acoustic velocity changes, the  amplitude of
the output correlation peak and the measurements of the difference of time  of
arrival of the input signals are calculated for two different formats of the output.
 For  the first format, when the output does not contain any fringe before
temperature change,  a temperature control within 0.089 deg C is required to
limit the fluctuation of the  amplitude of the output peak to less than 10%.  In
the second case, with an optimal  multi-fringe pattern, the detection of a
correlation peak is resistant to temperature  changes.  To avoid errors in the
measurement of the time difference of arrival, a  temperature control within 5.4
deg C is required.  Time-integrating correlator, Thermal  effects in time-











Report:  DREO-TN-93-30, 25 pages, November 1993.  Author's  Association:
Defence Research Establishment, Ottawa, Ontario, Canada.
Source Text
Correlators, Acoustic velocity, Amplitude, Correlation,
Detection, Measurement, Temperature control,
Acoustooptics, Angle of arrival, Radiofrequency, Signal
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cells, Time integrating correlators, Temperature
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Keyword Text
This technical note presents an analysis of the effects of temperature
changes on the output correlation peak of a time-integrating correlator.
Temperature fluctuations cause changes in the acoustic velocity in Bragg
cells and important alterations of the format of the output. The relation
between the temperature and the acoustic velocity changes, the amplitude of
the output correlation peak and the measurements of the difference of time of
arrival of the input signals are calculated for two different formats of the output.
For the first format, when the output does not contain any fringe before
temperature change, a temperature control within 0.089 deg C is required to
limit the fluctuation of the amplitude of the output peak to less than 10%. In
the second case, with an optimal multi-fringe pattern, the detection of a
correlation peak is resistant to temperature changes. To avoid errors in the
measurement of the time difference of arrival, a temperature control within 5.4
deg C is required. Time-integrating correlator, Thermal effects in time-







Asymptotic performance analysis of direction finding algorithms based
on fourth-order cumulants
Title Text
Cardoso, Jean-Francois and Moulines, EricAuthor Text
Transactions on Signal Processing, Vol. 41, No.11, 3207 pages, November
1993.  Authors' Association:  CNRS URA, Paris, France.
Source Text
Radio direction finding systems, Algorithms, Parameter
estimation, Matrix algebra, Computer
programmingDirection of arrival, MUSIC estimate
Keyword Text
The main purpose of this contribution is to derive and work out closed form
expressions of the asymptotic covariance of MUSIC-like direction-of-arrival
estimates based on two fourth-order cumulant matrices: the diagonal slice
and the contracted quadricovariance. This is compared to the standard
covariance based MUSIC estimate establishing on a rational basis the
domain of applicability of higher-order statistics for DOA estimation.In
particular, the exact impact of the noise variance and of the dynamic range of
the sources in investigated. This asymptotic performance analysis is achieved
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Keyword Text
The main purpose of this contribution is to derive and work out closed form
expressions  of the asymptotic covariance of MUSIC-like direction-of-arrival
estimates based on two  fourth-order cumulant matrices: the diagonal slice
and the contracted quadri covariance.   This is compared to the standard
covariance based MUSIC estimate establishing on a  rational basis the
domain of applicability of higher-order statistics for DOA estimation. In
particular, the exact impact of the noise variance and of the dynamic range of
the sources  in investigated.  This asymptotic performance analysis is
achieved within a general  framework, which we believe to be of general






A direction-finding algorithm for lens-based antenna systemsTitle Text
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Authors' Association:  Department of Electr. Engineering, Stanford University,
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Source Text
antenna arrays, antenna theory, array signal
processing, lens antennas direction-finding algorithm,
lens-based antenna systems, high-resolution DOA
estimation algorithm, antenna array, electromagnetic
lens, power detectors, crystal video receivers, pulsed
sources detection, power estimates, accurate DOA
estimates, multiple narrowband sources, direction-of-
arrival estimation
Keyword Text
In this paper, we describe a high-resolution direction-of-arrival (DOA)
estimation algorithm for the enhancement of a lens-based antenna system. In
such a system, the antenna array is followed by an electromagnetic lens and
a bank of power detectors (crystal video receivers). This system can handle
sources over a large bandwidth and can detect pulsed sources that exist for
short periods of time. The proposed algorithm operates directly on the power
estimates provided by a bank of crystal video receivers (CVRs), yielding
accurate DOA estimates for multiple narrow-band sources. We present
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Keyword Text
We consider the problems of direction finding and signal "COPY" with
uncalibrated arrays. A number of calibration techniques have been proposed,
which attempt to jointly estimate the signal directions or waveforms, and a set
of unknown array parameters. We discuss several issues related to the
accuracy of these techniques, and the number of signal and array parameters
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0 8186 4120 7)  Authors' Association:  Stanford Univ., CA.
Source Text
antenna arrays, array signal processing, calibration,
electromagnetic wave scattering, measurement errors,
mobile antennaswing flexure, airborne direction-finding
applications, calibration errors, array manifold, wing
movements, direction finding algorithm, manifold
perturbations, experiments, model aircraft, anechoic
chamber, weighted subspace fitting, DF accuracy, model
parameters, simulation, belly-mounted antenna arrays,
airborne data collection platforms, near-field
scattering
Keyword Text
Calibration errors are the dominant error source for direction finding (DF) from
airborne platforms. Calibration of the array manifold is done with the wings in
an unknown position. Wing movements during flight perturbs the array
manifold from its calibrated value, causing errors in the direction finding. We
present a direction finding algorithm that compensates for variations in wing
flexure. The algorithm relies on a physically motivated model that captures
the gross behavior of the manifold perturbations. The model has been
validated using experiments on a model aircraft in an anechoic chamber. The
structure of the model can be exploited in estimation schemes such as
weighted subspace fitting (WSF), leading to improved DF accuracy. With the
correct model parameters, the effect of the manifold perturbation is, in fact,







An efficient non-iterative method for estimating the angles of arrival of
known signals
Title Text
Halder, B.; Viberg, M.; Kailath, T.Author Text
Conference:  Proceedings of 27th Asilomar Conference on Signals, Systems
and Computers, Pacific Grove, CA, November  1-3, 1993.  Sponsored by
Naval Postgraduate School; San Jose State University; IEEE Signal Process.
Society, IEEE Comput. Society.  Published by IEEE Comput. Soc. Press.
Los Alamitos, CA, Vol. 2, pages 1396-400, 1993.  (ISBN 0 8186 4120 7)
Authors' Association: Stanford University, Information Systems Lab., CA.
Source Text
array signal processing, computational complexity,
interference (signal), maximum likelihood estimation,
parameter estimation non-iterative method, angles of
arrival estimation, high resolution estimators, signal
waveforms, mobile communications, incoming signals
structure, estimation accuracy, computational
complexity, two-step procedure, known waveforms, gain,
phase, noise fields, interfering signals, AOA
estimates, maximum likelihood estimation
Keyword Text
The vast majority of existing high resolution angle of arrival (AOA) estimators
are designed for the case of completely unknown signal waveforms. However,
in many applications, such as mobile communications, the receiver has
access to the structure of the incoming signals. By exploiting this extra
information, a considerable improvement in estimation accuracy and/or
computational complexity can be achieved. Herein, we propose a simple two-
step procedure for the case of perfectly known waveforms (up to gain and
phase). Despite its low complexity, the method can operate in the presence
of arbitrary noise fields including interfering signals. Furthermore, if the signals







Maximum likelihood DOA and unknown colored noise estimation with
asymptotic Cramer-Rao bounds
Title Text
Hao Ye, DeGroat, R.D.Author Text
IEEE Comput. Soc. Press. Los Alamitos, CA, USA. 1391-5 vol.2, 2 vol.
xxv+1659, USA. Erik Jonsson Sch. of Eng. & Comput. Sci., Texas Univ.,
Richardson, TX, USA. November 1993.
Source Text
array signal processing, maximum likelihood estimation,
random noise, stochastic processes, time series maximum
likelihood DOA estimation, unknown colored noise
estimation, asymptotic Cramer-Rao bounds, ML
estimation, multiple sources, spatial AR process,
autoregressive process, direction finding, direction-of-
arrival angles, DOA angles, signal covariance, noise
power, nonlinear optimization problem, asymptotic
analysis, Newton type algorithm
Keyword Text
This paper is devoted to the maximum likelihood (ML) estimation of multiple
sources in the presence of unknown noise. With the noise modeled as a
spatial autoregressive (AR) process, a direct and systematic way is
developed to find the true ML estimates of all parameters associated with the
direction finding problem, including the direction-of-arrival (DOA) angles Theta
, the AR coefficients alpha , the signal covariance Phi /sub s/ and the noise
power sigma /sup 2/. We show that the estimates of the linear part of the
parameter set, Phi /sub s/ and sigma /sup 2/, can be separated from the
nonlinear part, Theta and alpha . This results in a significant reduction in the
dimensionality of the nonlinear optimization problem. Asymptotic analysis is
performed on the estimates of Theta and alpha and compact formulas are
obtained for the Cramer-Rao Bounds(CRB's). Finally, a Newton type algorithm
is designed to solve the nonlinear optimization problem, and simulations show
that the asymptotic CRB agrees well with the result from Monte Carlo trials,










Conference:  Proceedings of 27th Asilomar Conference on Signals, Systems
and Computers, Pacific Grove, CA, November 1-3, 1993.  Sponsored by Naval
Postgraduate School; San Jose State University; IEEE Signal Process.
Society; IEEE Computer Society.  Published by IEEE Computer Society
Press, Los Alamitos, CA, Vol.2, pages 1365-9, 1993.  (ISBN 0 8186 4120 7)
Author's Association:  MIT, Lincoln Lab., Lexington, MA.
Source Text
antenna arrays, array signal processing, diversity
reception, electromagnetic wave polarisation, parameter
estimation source location, polarization diverse
arrays, array processing, source bearings, polarized
sources estimation, multipath components, six channel
co-located polarization HF array, correlated signals,
uncorrelated signals
Keyword Text
As array processing becomes more mature, interest has grown in the use of
polarization diverse arrays for both direction finding (DF) and signal copy.
However, little has been written on the maximum number of source bearings
which can be unambiguously estimated with a polarization diverse array of N
antennas. This paper gives necessary conditions for the number of antennas
needed to unambiguously estimate a given number of polarized sources,
which may also have multipath components, for typical polarizations. In
addition, the results of testing a six channel co-located polarization HF array
are presented. The signal environments consisted of both correlated and







Genetic approach to bearing estimation with sensor location
uncertainties
Title Text
Hong, J. S.Author Text
Electronics Letters, Vol. 29, No. 23, pages 2013-14; 11 November 1993.
Author employed:  Department of Engineering Science, Oxford University, UK.
Source Text
array signal processing, genetic algorithms, iterative
methods, radio  direction-finding, bearing estimation,
sensor location uncertainties, genetic  approach,
genetic optimization  algorithm, adaptive weighting
function, direction of arrival, multiple sources,
computer   simulation, MUSIC algorithm
Keyword Text
A genetic approach which combines a genetic optimization algorithm with  an
adaptive  weighting function has been developed to estimate the  bearing or
direction of arrival  (DOA) of multiple sources in the  presence of sensor







Improved coherent source decorrelation by autocorrelation matrix
smoothing
Title Text
Kozick, R.J. and Kassam, S.A.Author Text
Conference:  27th Asilomar Conference on Signals, Systems and Computers,
Pacific Grove, CA, November 1-3, 1993.   Sponsored by Naval Postgraduate
School, San Jose State University, IEEE Signal Processing Society, IEEE,
Computer Society.  Conference Proceedings published by IEEE Computer
Society Press, Los Alamitos, California, Vol. 2, pages 1641-5, 1993. (ISBN 0
8186 4120 7)  Authors' Association:  Department of Electrical Engineering,
Bucknell University, Lewisburg, PA.
Source Text
array signal processing, correlation methods, matrix
algebra, parameter estimationcoherent source
decorrelation, autocorrelation matrix smoothing,
adaptive beamforming, angle of arrival estimation
algorithms, coherent signal decorrelation, computer
simulations, performance
Keyword Text
Many adaptive beamforming and angle of arrival estimation algorithms perform
poorly when the signals arriving at the array are mutually correlated or
coherent. We describe an improved technique for coherent signal
decorrelation that is based on the idea of autocorrelation matrix smoothing
(AMS). We begin with a brief review of the definition and properties of AMS,
including a unified interpretation of several previously-proposed decorrelation
methods as special cases of AMS. Then we use the AMS approach to
formulate an improved decorrelation technique, and conclude with computer






Localization of particle sources with detector arraysTitle Text
Nehorai, A. and Paldi, E.Author Text
Conference:  27th Asilomar Conference on Signals, Systems and Computers,
Pacific Grove, CA, November 1-3, 1993.   Sponsored by Naval Postgraduate
School, San Jose State University, IEEE Signal Processing Society, IEEE,
Computer Society.  Conference Proceedings published by IEEE Computer
Society Press, Los Alamitos, California, Vol. 2, pages 981-5, 1993. (ISBN 0
8186 4120 7)  Authors' Association:  Dept. of Electr. Eng., Yale Univ., New
Haven, CT.
Source Text
array signal processing, parameter estimation, particle
detectors, physics computing, position sensitive
particle detectorsparticle sources, detector arrays,
projection-based arrays, convex surfaces, cubical
surfaces, spherical surfaces, mean-square angular
error, direction finding, radiation sources, weak light
sources, environment, nuclear nonproliferation treaties
Keyword Text
Develops methods for localizing particle sources using detector arrays.
Projection-based arrays are used and general convex, cubical, and spherical
surfaces are investigated. Lower bounds are computed on the mean-square
angular error (MSAE) for these arrays. The authors propose an algorithm for
direction finding with the cubical array and analyze its MSAE. Potential
applications of the proposed methods include finding radiation sources,
localizing weak light sources, studying the environment, and verifying










Signal Processing, Vol. 34, No. 2, pages 207-22; November 1993.  Author
employed:  Information Systems  Laboratory, Stanford University, CA.
Source Text
array signal processing, correlation theory, maximum
likelihood  estimation, parameter  estimation, signal
detection, stochastic  processes, white noise,
parametric direction finding, colored noise fields,
direction finding  algorithms, spatial  correlation
structure, background  noise, correlation,
multiplicative scalar, array  covariance, undetected
weak signals, modeling errors, parametric estimation
techniques, first-order expressions, mean square error,
MSE, parameter  estimates,  stochastic maximum
likelihood methods, deterministic maximum  likelihood
methods,  weighted subspace fitting, spatial noise
correlation  structures, performance loss, high  signal-
to-noise ratio, spatially white  noise
Keyword Text
A fundamental assumption for most direction finding algorithms is that  the
spatial  correlation structure of the background noise (i.e., the  correlation
from sensor to sensor)  is known to within a multiplicative  scalar.  In practice,
this is often achieved by  measuring the array  covariance when no signals
are present, a procedure which is   unavoidably subjected to errors.  The
presence of undetected weak  signals gives rise to  similar perturbations.  The
effect of such  modeling errors on parametric estimation  techniques is
examined.   First-order expressions for the mean square error (MSE) of the
parameter estimates are derived for the deterministic and stochastic
maximum likelihood  methods and the weighted subspace fitting technique.
The spatial noise correlation  structures that lead to maximum  performance
loss are identified under different  assumptions.  In case of  high signal-to-
noise ratio, it is found that the MSE can be  increased  by a factor equal to
the number of sensors in the array, as compared to   spatially white noise.
Furthermore, it is demonstrated that the  presence of a relatively  weak (-15
dB) undetected signal can result in  a large bias ( approximately=1 degrees  )










Signal Processing, Vol. 34, No. 2, pages 207-22, 1993.  Author's
Association:  Information Systems Lab., Stanford University, CA.
Source Text
array signal processing, correlation theory, maximum
likelihood estimation, parameter estimation, signal
detection, stochastic processes, white noiseparametric
direction finding, colored noise fields, direction
finding algorithms, spatial correlation structure,
background noise, correlation, multiplicative scalar,
array covariance, undetected weak signals, modeling
errors, parametric estimation techniques, first-order
expressions, mean square error, MSE, parameter
estimates, stochastic maximum likelihood methods,
deterministic maximum likelihood methods, weighted
subspace fitting, spatial noise correlation structures,
performance loss, high signal-to-noise ratio, spatially
white noise
Keyword Text
A fundamental assumption for most direction finding algorithms is that the
spatial correlation structure of the background noise (i.e., the correlation from
sensor to sensor) is known to within a multiplicative scalar. In practice, this is
often achieved by measuring the array covariance when no signals are
present, a procedure which is unavoidably subjected to errors. The presence
of undetected weak signals gives rise to similar perturbations. The effect of
such modeling errors on parametric estimation techniques is examined. First-
order expressions for the mean square error (MSE) of the parameter
estimates are derived for the deterministic and stochastic maximum likelihood
methods and the weighted subspace fitting technique. The spatial noise
correlation structures that lead to maximum performance loss are identified
under different assumptions. In case of high signal-to-noise ratio, it is found
that the MSE can be increased by a factor equal to the number of sensors in
the array, as compared to spatially white noise. Furthermore, it is
demonstrated that the presence of a relatively weak (-15 dB) undetected
signal can result in a large bias ( approximately=1 degrees ) on the estimates






Direction finding with interpolated modeTitle Text
Weiss, A.J.; Friedlander, B.; Stoica, P.Author Text
Conference:  Proceedings of 27th Asilomar Conference on Signals, Systems
and Computers, Pacific Grove, CA, November 1-3, 1993.  Sponsored by Naval
Postgraduate School, San Jose State University; IEEE Signal Processing
Society; IEEE Computer Society.  Published by IEEE Comput. Soc. Press.
Los Alamitos, CA, Vol. 2, pages 1376-80, 1993.  (ISBN 0 8186 4120 7)
Authors' Association:  Department of Electr. Engineering, Tel Aviv University,
Israel.
Source Text
array signal processing, interpolation, parameter
estimation MODE algorithm, direction finding algorithm,
interpolated mode, interpolated array, array
interpolation, calibration data, estimation procedure,
DOA estimation
Keyword Text
We present a generalization of the MODE direction finding algorithm, using
the interpolated array approach. The proposed algorithm is statistically
efficient for uncorrelated, correlated and even coherent sources, and requires
only a modest amount of computations. The use of array interpolation makes
it possible to easily incorporate calibration data into the estimation procedure.
The performance of the algorithm is evaluated by computer simulation,






A new ground-based direction finding method using a linear
reconstruction of wave  distribution function of magneto spheric
VLF/ELF  radio waves
Title Text
Yamaguchi, M., Hattori, K., Iwama, N., Shimakura, S., Hayakawa, M.Author Text
Transactions of the Institute of Electronics, Information and  Communication
Engineers, B-II, Vol. J76B-II, No.11, pages 880-9; November 1993.  Authors
employed:  Facility of Electro-Communicaitons, Electro-Communications
University, Chofu, Japan.
Source Text
atmospheric techniques, magneto spheric electromagnetic
wave  propagation, radio  direction-finding, radiowave
propagation, magnetospheric VLF/ELF radio waves, linear
reconstruction, wave  distribution  function, ground-
based direction finding, linear  regularization,
generalized cross  validation, reconstructed  image,
numerical simulations, wave source, data processing
Keyword Text
A new direction finding method for magneto spheric VLF/ELF waves is
proposed.  It  is based on the wave distribution function (WDF) using the
linear regularization of  Phillips-Tikhonov (1962,1963), which is aided  with the
generalized cross validation  (GCV) in optimizing the  reconstructed image.
The results of numerical simulations for  a single  wave source show the
effectiveness of the method, indicating that the  criterion  of minimum GCV is
actually useful in obtaining  well-approximated WDF's and that the  linearity in
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Title Text
Yamaguchi, M., Hattori, K., Iwama, N., Shimakura, S., Hayakawa, M.Author Text
Transactions of the Institute of Electronics, Information and Communication
Engineers, Vol. J76B-II, No.11, pages 880-9, November 1993.  Authors'
Association:  Facility of Electro-Communications, Electro-Communications
University, Chofu, Japan.
Source Text
atmospheric techniques, magnetospheric electromagnetic
wave propagation, radio direction-finding, radiowave
propagationmagnetospheric VLF/ELF radio waves, linear
reconstruction, wave distribution function, ground-
based direction finding, linear regularization,
generalized cross validation, reconstructed image,
numerical simulations, wave source, data processing
Keyword Text
A new direction finding method for magnetospheric VLF/ELF waves is
proposed. It is based on the wave distribution function (WDF) using the linear
regularization of Phillips-Tikhonov (1962,1963), which is aided with the
generalized cross validation (GCV) in optimizing the reconstructed image. The
results of numerical simulations for a single wave source show the
effectiveness of the method, indicating that the criterion of minimum GCV is
actually useful in obtaining well-approximated WDF's and that the linearity in






Compensation for unknown mutual coupling in bearing estimationTitle Text
Zhang, M. and Zhao-Da ZhuAuthor Text
International Journal of Electronics, Vol. 75, No. 5, pages 965-71, November
1993.  (ISSN 0020-7217)  Authors' Association:  Department of Electronic
Engineering, Nanjing University of Aeronaut. & Astronaut., Nanjing, China.
Source Text
array signal processing, compensation, eigenvalues and
eigenfunctions, matrix algebra, radio direction-
findingunknown mutual coupling, bearing estimation,
sensor array processing, uniform linear circular
arrays, computer simulation, compensation, calibration
sources, eigenstructure method, spatial spectrum, MUSIC
method, covariance matrix decomposition
Keyword Text
In sensor array processing, high resolution eigenstructure bearing estimation
methods are known to be sensitive to mutual coupling between sensors. This
paper develops two methods to compensate for unknown mutual coupling in
uniform linear (circular) arrays. The proposed methods are computationally
simpler than those of existing methods. Computer simulations are included to






Compensation for unknown mutual coupling in bearing estimationTitle Text
Zhang, M., Zhao-Da ZhuAuthor Text
International Journal of Electronics, Vol. 75, No. 5, pages 965-71; November
1993.  Authors employed:  Department of Electronics Engineering, Nanjing
University of Aeronautics & Astronaut.,  Nanjing, China.
Source Text
array signal processing, compensation, eigenvalues and
eigenfunctions, matrix algebra, radio direction-
finding, unknown mutual coupling, bearing estimation,
sensor array  processing, uniform linear  circular
arrays, computer  simulation, compensation, calibration
sources, eigenstructure   method, spatial spectrum,
MUSIC method, covariance matrix decomposition
Keyword Text
In sensor array processing, high resolution eigenstructure bearing  estimation
methods  are known to be sensitive to mutual coupling between  sensors.
This paper develops two  methods to compensate for unknown  mutual
coupling in uniform linear (circular) arrays.  The proposed  methods are
computationally simpler than those of existing methods.   Computer







Administrative procedures and agreements governing global
radionavigation
Title Text
Beukers, J. M.Author Text
Navigation.  Journal of the Institute of Navigation, Vol. 40, No. 4, pages 341-
57; Winter 1993.
Source Text
law administration, legislation, radio navigation,
global radio navigation, administrative procedures,
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communications technology, international administrative
machinery,  regulatory process, unilateral initiatives,
mandatory procedures, US law
Keyword Text
Worldwide radio navigation systems in use today have evolved over the past
50 years to  meet common national and international requirements for
transportation. This has been  possible through the coordinated efforts of the
member states of international  organizations. Today, government, industry,
and user enthusiasm for applying advances  in radiolocation and
communications technology is challenging the conventional, slow but
methodical international administrative machinery. In an attempt to speed up
the  regulatory process, some nations and organizations driven by special
interests, are  developing unilateral initiatives. This paper examines the
mandatory procedures that must  be followed under U.S. law to become a
signatory to an international agreement, and  reviews the current international






Parallel implementations of direction finding algorithms on networks of
general purpose  DSP processors
Title Text
Chau, P. M., Banerjee, S.Author Text
Integration, The VLSI Journal, Vol.16, No. 3, pages 247-66; December 1993.
Authors employed:  Department of Electrical  & Computer Engineering,
California University, San Diego, La Jolla, California.
Source Text
array signal processing, multi processing systems,
parallel algorithms, direction finding algorithms,
general purpose DSP processors, direction  of arrival
estimation techniques, multi processor network, MVDR
beamforming technique,  ESPRIT, reconfigurable
solution, dynamic  environments, problem sizes,
parallelization  issues
Keyword Text
Addresses the problem of implementing two direction of arrival (DOA)
estimation  techniques on a multi processor network comprising general
purpose DSP processors.   The techniques chosen are the MVDR
beamforming  technique and ESPRIT.  Although  optimal array architectures
have been  proposed for these problems, an implementation  on a generalized
network  with the aim of a more flexible, modular and reconfigurable  solution,
is more suitable for highly dynamic environments with changing  applications
and problem sizes.  The parallelization issues have been  explored and a







Coverage of DGPS/radiobeaconsTitle Text
Enge, Per; Levin, Peter; Hansen, Andrew; Kalafus, RudolphAuthor Text
Journal:  Navigation, Vol. 39, No. 4, pages 363-381; Winter 1992-1993. (ISSN
0028-1522)   Authors employed:  Worcester Polytechnic Institute, Worcester,
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Source Text
radio transmitters, global positioning system, marine
applications, algorithms, data  compression, error
correction, radio navigation, radio direction finding
systems, radio  receivers, marine radiobeacons,
differential global positioning system, minimum shift
keying
Keyword Text
Differential GPS (DGPS)/radiobeacons are being deployed worldwide because
they are  a cost-effective way to broadcast DGPS corrections over relatively
large areas to mobile  marine users. They simply require the addition of a
GPS reference station and a  minimum shift keying (MSK) modulator to any
existing marine radiobeacon. This paper  describes the worldwide growth in
the number of DGPS/radiobeacons, and it details an  algorithm that estimates
the coverage of an individual DGPS/radiobeacon. It also includes  an appendix
that addresses forward error correction and data compression for






Array Element Gain and Phase Estimation in the Presence of InterferenceTitle Text
Hung, E. K.Author Text
Report DREO-1211, 30 pages; December 1993.  Author employed:  Defense
Research Establishment, Ottawa, Ontario.
Source Text
phased arrays, calibration, signal processing,
estimates, signal to noise ratio,  interference, phase
distortion, high resolution, angle of arrival,
computerized  simulation, direction finding, foreign
technology, NTISDODXA
Keyword Text
Presented is a method to estimate the element gains and phases of a sensor
array when  interfering signals, including specular multipath, are present.  A
movable calibration  source is used.  The element gains are derived from the
relative output powers at the  array elements.  The element phases are
obtained by transforming the array snapshots  to make the source direction
appear fixed and then maximizing a function constructed  with the
transformed snapshots.  Computer simulations produce highly accurate
estimates  of element gains and phases when the signal directions are known
and the signal-to noise  ratio is reasonably high.  When the directions are not
known, the set of element phase  estimates contains an additional
component which produces a bias in direction estimates.   Array calibration,






Algorithms for a Digital Radio Direction Finding System in the HF Band.
DMT. Digital  ESM Systems
Title Text
Johansson, T. B., Johansson, H. T.Author Text
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Authors employed:  Foersvarets Forskningsanstalt, Linkoeping,Sweden.
Source Text
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Keyword Text
The report presents an overview of methods for radio direction finding in the
HF band,  including phase difference to amplitude (Adcock) systems,
interferometers and  pseudo-Doppler systems.  Most of the work is
concentrated on the Adcock technique  which is to be included in an
operational system under construction.  Estimation  algorithms to determine
the angle of arrival for an 8-element Adcock array are described  and
improvements for the reduction of approximation errors are suggested.
Furthermore,  routines for time averaging the incoming data and calibration
are presented to increase  the system performance.  Finally, results from
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Source Text
antenna arrays, array signal processing,
electromagnetic wave polarization, parameter
estimation, radio direction-finding, noise subspace
fitting algorithm, diversely polarized antenna arrays,
RF applications,  direction-finding performance, two-
step procedure, direction of arrival estimation, DOA
estimation, polarization parameters, linear system of
equations, search dimension,  asymptotically minimum
variance estimates, array processing
Keyword Text
Diversely polarized antenna arrays are widely used in RF applications.  The
diversity of  response provided by diversely polarized antenna arrays can
greatly improve  direction-finding performance over arrays sensitive to only one
polarization component.   For d emitters, directly implementing a
multidimensional estimation algorithm would  require a search for 3d
parameters: d directions of arrival (DOAs), and 2d polarization  parameters.  A
more efficient solution is presented based on the noise subspace fitting
(NSF) algorithm.  It is shown how to decouple the NSF search into a two-step
procedure,  where the DOAs are estimated separately.  The polarization
parameters are then obtained  by solving a linear system of equations.  The
advantage of this approach is that the  search dimension is reduced by a
factor of three, and no initial polarization estimate is  required.  The algorithm
can be shown to yield asymptotically minimum variance  estimates: provided






Assessing the possibility to determine the location and configuration of
a cloud of  hazardous industrial atmospheric emissions by a radar
method
Title Text
Zhukov, G. P., Yurchak, B. S.Author Text
Meteorologiya i Gidrologiya, No.12, pages 94-100, December 1993.Source Text
Industrial emissions, Ecology, Industrial wastes,
Sedimentation, Industrial plants, Radar, Radio
direction finding systems, Electromagnetic wave
reflection, Passive radar reflectors
Keyword Text
The results of passive radar reflector application to studies on cloud physics
and passive  impurity diffusion in the lower part of the atmosphere's boundary
layer have allowed to  propose the use of carbon-graphite passive radar
reflectors for tracking scheduled and  emergency pollutant emissions from
diverse types of enterprises within the framework  of a local environmental






Radiolocation with standard software WinLocTitle Text
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34, No.144, pages 42-3, 1994.
Source Text
radio direction-finding, software packages,
telecommunications computing, radiolocation, standard
software WinLoc, radio monitoring, cross-bearing, DF
stations,  Rohde & Schwarz, automatic triangulation,
digitized map
Keyword Text
Determining where transmitters are plays an important role in radio
monitoring. A  transmitter is located by means of a cross-bearing from several
DF stations. System  software WinLoc from Rohde & Schwarz was developed
for controlling the DF stations,  for automatic triangulation and displaying the
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Source Text
radio direction-finding, software packages,
telecommunications computingradiolocation, standard
software WinLoc, radiomonitoring, cross-bearing, DF
stations, Rohde & Schwarz, automatic triangulation,
digitized map
Keyword Text
Determining where transmitters are plays an important role in radiomonitoring.
A transmitter is located by means of a cross-bearing from several DF
stations. System software WinLoc from Rohde & Schwarz was developed for
controlling the DF stations, for automatic triangulation and displaying the






Tests on and Elementary Theory of DAB Direction FinderTitle Text
AnonymousAuthor Text




This folder contains papers titled "Report of Tests on Navy Type DAB
H.F./D.F. Equipment Installed at Brigantine, N.J." and "Report of Tests of
Methods to Eliminate Model DAB Direction Finder Instrument Error on
Frequency Bands 1 and 2," both by E. L. Kilpatrick.  Also enclosed is a
paper titled "Theory of the DAB Direction Finder."  (Abstract written for
purpose of this publication by Southwest Research Institute, technical
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Source Text
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information, scanned map, data transmission, mobile
radio, trunked private mobile  radio, GSM, satellite
communication, fleet management, dangerous goods
transportation  monitoring
Keyword Text
The AVLS can identify and trace the position of each vehicle of a fleet. The
AVLS  consists of the mobile equipment, command and control center and
communication link.  A Geographical Information System (GIS) is included as
well as vectorized road  information. It is used to show the position of one or
more vehicles on a scanned map  and to describe the position in terms of an
address. The data transmission can be  performed using one or more out of
all possible networks from Mobile Radio over  Trunked Private Mobile Radio
and GSM to satellite communication. The AVLS is the  basis for nearly all
fleet management related activities such as dispatching of P&S fleets  or
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Source Text
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Keyword Text
The AVLS can identify and trace the position of each vehicle of a fleet. The
AVLS consists of the mobile equipment, command and control centre and
communication link. A Geographical Information System (GIS) is included as
well as vectorized road information. It is used to show the position of one or
more vehicles on a scanned map and to describe the position in terms of an
address. The data transmission can be performed using one or more out of all
possible networks from Mobile Radio over Trunked Private Mobile Radio and
GSM to satellite communication. The AVLS is the basis for nearly all fleet
management related activities such as dispatching of P&S fleets or
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Source Text
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sensor, TIDGET,  radiosonde, marine buoy positioning,
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Keyword Text
Airborne submarine warfare (ASW) relies extensively on acoustic sonobuoys
to locate  targets.  Presently the only means of locating these buoys after
deployment is a very  crude radiolocation technique using the buoy VHF
transmitter, and involves undesirable  delays.  GPS has been proposed as a
means of broadcasting buoy position back to the  aircraft.  Conventional GPS
receivers in standalone mode cannot provide adequate  accuracy, have
relatively slow acquisition times and are still too expensive for a  disposable
application.  This paper summarizes an innovative GPS sensor to address
these  problems.  The sensor, the TIDGET, also lends itself to other similar
applications such  as weather balloon (radiosonde) location, marine buoy






A numerical calculation method for the determination of
electromagnetic fields
Title Text
Bruhs, H. D., Singer, H., Mader, T., Demmel, F.Author Text
ITG-Fachberichte, Vol. No.128, pages 339-44, 1994.  Authors' Association:
Technical University Hamburg-Harburg, Germany.
Source Text
antenna radiation patterns, antenna theory, digital
simulation, electromagnetic field  theory, frequency-
domain analysis, helicopters, integral equations, radio
 direction-finding, telecommunications computing,
electric field integral equations, numerical
calculation, electromagnetic fields, field
distributions, antennas, stationary plants, mobile
equipment, computational methods,  electrodynamic
properties, frequency domain, method of moments,
magnetic field  integral equations, vehicular antennas,
human body model, direction-finding antenna,  helicopter
Keyword Text
Numerical simulations play an increasing part in determining field distributions
around  antennas and radiations from stationary plants or mobile equipment.
Modern  computational methods are in a position to analyze even complex
and realistic structures  with regard to their electrodynamic properties.
Especially for computations in the  frequency domain and freely radiating
structures, the method of moments has shown  itself to be the best suited.
The theory of electric and magnetic field integral equations  is set out and
applied to vehicular antennas and coupling into the human body model, and






Mid-America Computerized Ionospheric Tomography experiment 1993
(MACE-93)
Title Text
Bust, G. S., Cook, J. A., Kronschnabl, G. R., Lott, G. K.Author Text
pages. 96-8, IEE, London, UK, pages xiii+417, 1994.  Authors's Association:
Texas University, Austin, Texas.
Source Text
electron density, ionosphere, ionospheric
electromagnetic wave propagation, plasma,  radio
navigation, radiowave propagation, satellite links, Mid-
America Computerized Ionospheric Tomography experiment,
MACE-93, Doppler  measurements, amplitude measurements,
two-dimensional ionospheric electron density  profiles,
HF geolocation measurements, AD 1993
Keyword Text
The Mid-America Computerized Tomography (CIT) Experiment, collected data
from  June through December 1993. The authors used Doppler and amplitude
measurements  made at nine locations and various CIT algorithms to
reconstruct two-dimensional  ionospheric electron density profiles. Two digital
ionosondes, operating in Texas and  Oklahoma, provided validation data. The
experiment also included HF geolocation  measurements with two target
transmitters and an interferometric HF single site location  (SSL) system. The






Frequency modulated continuous wave radar signal processing to
improve active safety  features
Title Text
Charles, A.; Charbit, M.; Prado, J.; Servel, A.; Attia, M.Author Text
Conference:  Proceedings of 9th International Conference on Automotive
Electronics, London, UK, May 17-19, 1994.  Sponsored by IMechE, IEE,
Association Technica Automobile, SAE, 1994.  Published by IMechE,
London, UK, 1994.  (ISBN 0 85298 907 5)  Authors's Association:
Department Signal, Ecole National Superieure des Telecommunications,
Paris, France.
Source Text
automotive electronics, fast Fourier transforms,
frequency modulation, radar  applications, radio
direction-finding, safety systems, signal processing,
continuous wave radar signal processing, active safety,
automobiles, FM, white noise,  spectral lines, target
vehicles, comfort, detection algorithm, FFT, adaptive
threshold
Keyword Text
The estimation of the number of sinusoids present in a signal embedded in
additive, white  noise is investigated. The authors' goal is to detect spectral
lines associated with target  vehicles, in such a way as to develop processing
electronics to increase both safety and  comfort in vehicles. Here, they
present a new algorithm of detection, based on the  FFT-method. An adaptive







Future of the Global Positioning System in power systemsTitle Text
Crossley, P.Author Text
Conference:  IEE Colloquium on Developments in the Use of Global
Positioning Systems (GPS) in Power Systems, London, UK, February 8,
1994.  Digest No.1994/032, published by IEE, London, UK, 1994.  Author's
Association:  Manchester Centre for Electrical Energy, University of
Manchester Institute of Science & Technology, UK.
Source Text
fault location, lightning, power system control, power
system measurement,  radio navigation, satellite relay
systems, synchronization, voltage control, power system
control, Global Positioning System, power systems, GPS,
voltage  control, measurement synchronization,
traveling wave fault location, phaser  measurement,
lightning detection, timing methods, time-of-arrival,
direction finding
Keyword Text
The author examines the following applications of the Global Positioning
System (GPS)  in power systems: voltage control; measurement
synchronization; traveling wave fault  location; phaser measurement; lightning






First analysis of ionospheric tilts and their effects observed with a HF
goniopolarimeter
Title Text
Edjeou, A., Lemur, D., Bertel, L., Cole, D.Author Text
Conference:  6th International Conference on HF Radio Systems and,
Techniques, York, UK.  Sponsored by IEE, Eurel, IEEE, Institute of
Mathematics and its Applications, Institute of Physics, Radio Society of
Great Britain, IEE. Conference Publication published by IEE, Michael Faraday
House, Stevenage, England, No. 392, pages 55-58, 1994.   Author's
Association:  University of Rennes I, Rennes, France.
Source Text
radiowave propagation effects, radio transmission,
ionospheric electromagnetic wave  propagation,
mathematical models, statistical methods, polarimeters,
goniometers,  electromagnetic wave reflection,
algorithms, ionospheric tilts, hf goniopolarimeter,
angle of arrival measurements
Keyword Text
In this paper, we examine the effects of tilts in the reflecting layers, by using
measurements of angles of arrival on radio circuits. A simple mathematical
method is  used to establish the relationships between angle deviation,
electron density gradient,  frequency and transmitter-receiver range. We
analyze the first results from a number of  different transmission paths, and
compare them with an average ionospheric model.  Finally, we present a
statistical study of the relative measurements of the two propagation  modes







First analysis of ionospheric tilts and their effects observed with a HF
goniopolarimeter
Title Text
Edjeou, A., Lemur, D., Bertel, L., Cole, D.Author Text
Proceedings:  6th International Conference on HF Radio Systems and
Techniques,York, UK.  Univ of Rennes I, Rennes, France, 1994. Conference
Publication by IEE, Michael Faraday House, Stevenage, England, No. 392,
pages 55-58, 1994.
Source Text
Radiowave propagation effects, Radio transmission,
Ionospheric electromagnetic wave propagation,
Mathematical models, Statistical methods, Polarimeters,
Goniometers, Electromagnetic wave reflection,
AlgorithmsIonospheric tilts, HF goniopolarimeter, Angle
of arrival measurements
Keyword Text
In this paper, we examine the effects of tilts in the reflecting layers, by using
measurements of angles of arrival on radio circuits. A simple mathematical
method is used to establish the relationships between angle deviation,
electron density gradient, frequency and transmitter-receiver range. We
analyze the first results from a number of different transmission paths, and
compare them with an average ionospheric model. Finally, we present a
statistical study of the relative measurements of the two propagation modes







Multi-channel digital antenna pattern measurement for DF system
calibration
Title Text
Flam, R. P.; Hartman, R. E.; Aubin, J. F.Author Text
Conference:  IEE Colloquium on Novel Antenna Measurement Techniques,
London, UK, January 26, 1994.  Digest No. 1994/019, published by IEE,
London, UK, 1994.  Author's Association:  Flam & Russell Incorporated,
Horsham, Pennsylvania.
Source Text
antenna radiation patterns, antenna testing,
calibration, microwave antenna arrays,  multiplexing
equipment, radio direction-finding, UHF, SHF, digital
antenna pattern measurement, calibration, dual-
polarized direction  finding system, high-speed
multiplexing architecture, multi-element array, sinuous
 antennas, azimuth patterns, Antenna Measurement
System, HP8530 Receiver, 2 to 18  GHz
Keyword Text
The calibration of a broadband, dual-polarized direction finding system
requires the  measurement of an enormous quantity of accurate antenna
pattern data, and the  processing of that data into a digital format compatible
with the system calibration  algorithms.  A high-speed multiplexing
architecture has been implemented which permits  interleaved measurements
of 16 independent channels.  The particular antenna system  under
consideration is a multi-element array consisting of four 2 to 18 GHz sinuous
antennas.  Phase and amplitude response must be measured for both vertical
and  horizontal polarizations on each output port at 201 frequencies.  To fully
characterize the  antenna, azimuth patterns are measured at 9 different
elevation angles.  The data is  collected in 1.0 degree increments over +or-90
degrees, and processed by a proprietary  Antenna Measurement System and






Electronically scanned dual-polarized antenna for tracking multiple
targets simultaneously
Title Text
Gregorwich, W., Ward, R. B., Hall, R. A.Author Text
Proceedings of the 1994 IEEE Aerospace Applications Conference, Vail,
Colorado, IEEE South Bay Harbor Section.  IEEE Aerospace Applications
Conference Proceedings Published by IEEE Computer Society Press, Los
Alamitos, California,  94TH0623-9, pages 241-251, 1994.  Authors'
Association:  Lockheed Missiles & Space Co, Inc.
Source Text
helical antennas, antenna arrays, polarization,
telemetering, tracking (position), acoustic  surface
wave devices, radio direction finding systems,
microprocessor chips, control  systems, missiles,
electronically scanned dual polarized antennas, right-
hand circular polarization, lefthand  circular
polarization, variable power combiners, multiple
targets, submarine launched  trident missiles
Keyword Text
A compact electronically scanned array is described that provides full
hemispherical  coverage with both left hand (LH) and right-hand circular
polarization (RHCP). By means  of unique surface acoustic wave devices and
variable power combiners, the  microprocessor controlled, autonomous
antenna tracked and received telemetry data from  4 submarine launched
Trident missiles. Almost identical performance has been measured  for both
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Source Text
Helical antennas, Antenna arrays, Polarization,
Telemetering, Tracking (position), Acoustic surface
wave devices, Radio direction finding systems,
Microprocessor chips, Control systems,
MissilesElectronically scanned dual polarized antennas,
Righthand circular polarization, Lefthand circular
polarization, Variable power combiners, Multiple
targets, Submarine launched Trident missiles
Keyword Text
A compact electronically scanned array is described that provides full
hemispherical coverage with both left hand (LH) and righthand circular
polarization (RHCP). By means of unique surface acoustic wave devices and
variable power combiners, the microprocessor controlled, autonomous
antenna tracked and received telemetry data from 4 submarine launched
Trident missiles. Almost identical performance has been measured for both






The eigencanceler: a new space-time interference cancelerTitle Text
Haimovich, A.Author Text
Conference:  Proceedings of 1994 IEEE National Radar Conference, Atlanta,
GA, Mary 29-31, 1994.  Sponsored by Atlanta Section & the IEEE Aerospace
& Electronics System Society.  Published by IEEE, New York, New York,
1994.  (ISBN 0 7803 1438 7)  Author's Association:  Center for
Communications & Signal Processing Research, New Jersey Institute of
Technology, Newark, New Jersey.
Source Text
array signal processing, eigenvalues and
eigenfunctions, interference suppression, matrix
algebra, radar interference, space-time interference
canceler, eigencanceler, data covariance matrix, radar
operation, temporal domain, spatial domain, Doppler
domain, time bandwidths  products, signal space,
eigenvalues, interference energy, clutter, jammers,
space-time  covariance matrix, angle of arrival,
Doppler frequency, interference subspace, noise
subspace, weight vector, computational complexity,
robustness, depth of cancellation
Keyword Text
The eigencanceler is proposed as a new alternative technique for adaptive
space-time  radar beamforming. The eigencanceler exploits the eigen-
structure of the data covariance  matrix to optimize the radar operation jointly
in the spatial and temporal domains. While  the technique is applicable to a
variety of problems this paper focuses on adaptivity in  the space and Doppler
domains. It is shown that signals received by the radar are  characterized by
time bandwidths products much smaller than the dimensionality of the  signal
space. Consequently, a limited number of eigenvalues contain most of the
interference energy caused by clutter and jammers. The corresponding
eigenvectors of  the space-time covariance matrix contain all the angle of
arrival/Doppler frequency  information required to filter the interferences out.
These eigenvectors span the  interference subspace, while the remaining
eigenvectors span the noise subspace. The  eigencanceler's weight vector is
designed orthogonal to the interference subspace, it  provides minimum noise
enhancement and maintains specified gain at desired directions  and Doppler
frequencies. When compared to conventional space-time processing methods
 such as the minimum variance beamformer, the eigencanceler is shown to







Antenna beamforming for EW using adaptive layered networksTitle Text
Hill, P. C. J. and Wells, P. D.Author Text
Conference:  IEE Colloquium on Signal Processing in Electronic Warfare,
London, UK, January 31, 1994.  Digest No. 1994/025, published by IEE,
London, UK, 1994.  Authors' Association:  Cranfield University, Shrivenham,
UK.
Source Text
adaptive filters, antenna arrays, antenna radiation
patterns, array signal processing,  electronic warfare,
encoding, feedforward neural nets, inverse problems,
least squares  approximations, radio direction-finding,
antenna beamforming, inverse processing, angle-of-
arrival estimation, multi layer  perceptron, unit
distance coding, Gray code, EW, neural networks,
adaptive layered  network, ANN, angular sectoring,
estimation errors, least squares
Keyword Text
Artificial neural networks (ANNs) provide an alternative 'inverse processing'
solution  for angle-of-arrival (AOA) estimation in the form of an adaptive
layered network.  A  suitably trained supervised ANN, such as the multi-layer
perceptron, can classify signal  AOA into a number of sectors with
processing input taken directly from the receiving  array elements.  The main
problems are that uniform angular sectoring is not compatible  with linear
array functions, and unless the output space is carefully code-mapped, rays
with AOA near the boundaries will give large estimation errors.  These and
other  problems were resolved by modifying the ANN method using least







Airborne System for Operation in Conjunction with a Marker BeaconTitle Text
Hiltz, F. F. and Wilson, C. E.Author Text
Patent:  PAT-APPL-8-216 568, 82 pages, March 1994.  Authors' Association:
  Department of the Navy, Washington, DC.
Source Text
Markers, Radio beacons, Radio direction finders, Patent
applications, Actuation, Airborne, Beacons, Flares,
Homing, Infrared homing, Radio signals, Slant range,
Visual signals, Range finding, Remote control
Keyword Text
An airborne radio system upon receipt of mode and code radio signals from a
marker beacon that it is seeking, queries the marker beacon as to its slant
range and direction. Upon receipt of information on the slant range and
direction the airborne system and/or its operator make a determination
whether to initiate a radio signal that would activate a flare on the marker






Constrained total least squares approach for sensor position calibration
and direction  finding
Title Text
Hwang, Soonjoo and Williams, Douglas B.Author Text
Proceedings of the 1994 IEEE National Radar Conference, Atlanta, Georgia,
Atlanta Section. Conference Proceedings Published by IEEE Service Center,
Piscataway, New Jersey, 94CH3359-7, pages 155-159, 1994.  Authors'
Association:  Georgia Institute of Technology, Atlanta, Georgia.
Source Text
signal processing, sensor data fusion, radio direction
finding systems, algorithms, radar  antennas,
constraint theory, iterative methods, least squares
approximations, systems  analysis, white noise,
constrained total least squares approach, sensor
position calibration, direction finding,  maximum
likelihood self calibration
Keyword Text
In this paper we present a new maximum likelihood array signal processing
algorithm  that uses self-calibration and the Total Least Squares (TLS)
technique for improved  direction finding when the sensor (or antenna)
positions are not known exactly. The TLS  method is a generalized data fitting
method that is appropriate for cases when the system  model contains error
or is not known. In order to apply TLS techniques to array signal  processing,
we propose Constrained-TLS (C-TLS) and show that the solution can be
represented by combining the constraint and the Least Squares (LS)
approach. The  algorithm performs calibration and direction estimation
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Source Text
Signal processing, Sensor data fusion, Radio direction
finding systems, Algorithms, Radar antennas, Constraint
theory, Iterative methods, Least squares
approximations, Systems analysis, White
noiseConstrained total least squares approach, Sensor
position calibration, Direction finding, Maximum
likelihood self calibration
Keyword Text
In this paper we present a new maximum likelihood array signal processing
algorithm that uses self-calibration and the Total Least Squares (TLS)
technique for improved direction finding when the sensor (or antenna)
positions are not known exactly. The TLS method is a generalized data fitting
method that is appropriate for cases when the system model contains error or
is not known. In order to apply TLS techniques to array signal processing, we
propose Constrained-TLS (C-TLS) and show that the solution can be
represented by combining the constraint and the Least Squares (LS)
approach. The algorithm performs calibration and direction estimation






A Cholesky dual method for proximal piecewise linear programmingTitle Text
Kiwiel, K. C.Author Text
Numerische Mathematik, Vol. 68, No. 3, pages 325-40, 1994.  Author's
Association: Systems Research Institute, Warsaw, Poland.
Source Text
duality (mathematics), iterative methods, piecewise-
linear techniques, quadratic  programming, Cholesky
dual method, piecewise linear programming, proximal
quadratic term,  nondifferentiable optimization
algorithms, Cholesky factorization, iterative
refinement,  quadratic programming, search direction
finding, nondifferentiable optimization, active
constraints
Keyword Text
A quadratic programming method is given for minimizing a sum of piecewise
linear  functions and a proximal quadratic term, subject to simple bounds on
variables. It may  be used for search direction finding in nondifferentiable
optimization algorithms. An  efficient implementation is described that
updates a Cholesky factorization of active  constraints and provides good
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Association:  Systems Research Institute, Warsaw, Poland.
Source Text
duality (mathematics), iterative methods, piecewise-
linear techniques, quadratic programming Cholesky dual
method, piecewise linear programming, proximal
quadratic term, nondifferentiable optimization
algorithms, Cholesky factorization, iterative
refinement, quadratic programming, search direction
finding, nondifferentiable optimization, active
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Keyword Text
A quadratic programming method is given for minimizing a sum of piecewise
linear functions and a proximal quadratic term, subject to simple bounds on
variables. It may be used for search direction finding in nondifferentiable
optimization algorithms. An efficient implementation is described that updates
a Cholesky factorization of active constraints and provides good accuracy via






Coherent source location using autocorrelation matrix smoothing with
transmit/receive  arrays
Title Text
Kozick, R. J. and Kassam, S. A.Author Text
pp. 427-31, IEEE Computer Society Press, Los Alamitos, California, USA,
pp. xviii+670, IEEE, Ohio University College Engineering & Technology, 1994.
Authors' Association:  Department of Electrical Engineering, Bucknell
University, Lewisburg, Pennsylvania.
Source Text
array signal processing, coherent source location,
autocorrelation matrix smoothing, transmit/receive
arrays,  angle of arrival estimation techniques, AOA,
spatial smoothing operation, sum coarray,  coherent
reflections, decorrelation method
Keyword Text
When arrays of narrowband transmitting and receiving elements are used to
locate the  directions of remote targets, the reflections from the targets are
often spatially coherent.   Angle of arrival (AOA) estimation techniques such
as MUSIC are not effective in this  situation.  A spatial smoothing operation
can be performed on the sum coarray of the  transmit/receive system in order
to decorrelate the coherent reflections, and two  previously-proposed methods
are of this type.  In the present paper, a more general  decorrelation method






High-resolution direction-finding algorithms, overview and application-
oriented aspects
Title Text
Liebmann, R., Schopp, M.Author Text
ITG-Fachberichte, Vol. No.128, pages 133-6, 1994.  Authors' Association:
Deutsche Aerospace, Ulm, Germany.
Source Text
antenna arrays, antenna radiation patterns, directive
antennas, radio direction-finding, resolution limits,
direction-finding algorithms, lobe width, antenna
array, signal model,  antenna geometry, hardware,
average directional errors, antenna errors, S/N ratio,
angular separation, frequency, correlation, radiation
coupling, platform influence
Keyword Text
High-resolution direction-finding methods make possible the resolution of
several  incoming waves even at angular separations less than the lobe width
of the antenna array  employed, when classical beamforming fails. A
precondition for this is simultaneous  sampling of the interference field at all
antenna elements, which needs a very precisely  calibrated multichannel
receiver. After a brief review of existing direction-finding  algorithms the
preconditions are discussed with regard to the signal model, antenna
geometry and hardware. Resolution limits and average directional errors as a
function  of antenna errors, S/N ratio, angular separation, frequency and
correlation are obtained  from simulation. The allowance for radiation coupling






Analysis of underwater laser beam propagation for undersea
communication
Title Text
Mazzuco, Carlos L., Mendes, Leonardo S., Pierre, Jean, Weid, V. D.Author Text
Conference:  Conference on Lasers and Electro-Optics Society Annual
Meeting, Anaheim, California, 1994. Sponsored by Optical Society of
America, IEEE/Lasers and Electro-Optics Society, European Physical,
Society.  Conference Proceedings Published by IEEE Service Center,
Piscataway, New Jersey, (94CH3463-7), Vol. 8, 207 pages, 1994.
Source Text
optical communication, lasers, laser beams, optical
links, optical fibers, optical  communication
equipment, light transmission, signal distortion,
refractive index,  calculations, laser beam
propagation, tracking systems, ocean, offshore
petroleum production systems
Keyword Text
The advent of the laser in 1960 has generated a new interest in the
development of  optical communication systems. Initially, the laser was used
in atmospheric optical links,  but these were extremely expensive. Later, with
the development of the optical fiber, the  great effort in optical communication
was transferred to guided optical channels.  However, there still are numerous
unguided-channel optical systems under development  for optical links up to
about 25 km long. Our goal is to study underwater optical  communication
systems to control subsea equipment of offshore petroleum production
systems. In this work, we study the effects experienced by a laser beam
propagating  through the turbulent ocean. The propagation of laser beams in
turbulent media has been  deeply studied by many authors. When an
electromagnetic wave propagates through a  turbulent medium, it is affected
by several effects that distort the original signal. These  effects are:
attenuation, bending of the wave and random scattering, which causes many
variations in the wave (amplitude, phase, angle of arrival). In this work, one
first obtains  the optical properties of sea water and determines the link
ranges for the available laser's  wavelengths. Then, environmental data is used
to obtain the refractive index profiles with  depths and its variations throughout
the year. The propagation equation is used to  describe the beam trajectories
in different conditions and the effects of the variations in  the refractive index
are calculated in the form of deviations in the point of arrival. These  deviations
are compared to the platforms' movements to check if their amplitudes and
frequencies are of the same order, an important point for the design of
tracking systems.  Finally, we discuss the systems configurations and
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Keyword Text
The advent of the laser in 1960 has generated a new interest in the
development of optical communication systems. Initially, the laser was used
in atmospheric optical links, but these were extremely expensive. Later, with
the development of the optical fiber, the great effort in optical communication
was transferred to guided optical channels. However, there still are numerous
unguided-channel optical systems under development for optical links up to
about 25 km long. Our goal is to study underwater optical communication
systems to control subsea equipment of offshore petroleum production
systems. In this work, we study the effects experienced by a laser beam
propagating through the turbulent ocean. The propagation of laser beams in
turbulent media has been deeply studied by many authors. When an
electromagnetic wave propagates through a turbulent medium, it is affected
by several effects that distort the original signal. These effects are:
attenuation, bending of the wave and random scattering, which causes many
variations in the wave (amplitude, phase, angle of arrival). In this work, one
first obtains the optical properties of sea water and determines the link ranges
for the available laser's wavelengths. Then, environmental data is used to
obtain the refractive index profiles with depths and its variations throughout
the year. The propagation equation is used to describe the beam trajectories
in different conditions and the effects of the variations in the refractive index
are calculated in the form of deviations in the point of arrival. These deviations
are compared to the platforms' movements to check if their amplitudes and
frequencies are of the same order, an important point for the design of
tracking systems. Finally, we discuss the systems configurations and






The application of a nonadaptive alpha - beta tracking filter for
radiolocation data  processing
Title Text
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Association:  Mil. Academy, Mikulas, Slovakia.
Source Text
filtering and prediction theory, radar systems, signal
processing, tracking systems, nonadaptive alpha-beta
tracking filter, radiolocation data processing,
maneuvering  aircraft target, 3-dimensional space,
information processing, radiolocation sensor
Keyword Text
The paper deals with a nonadaptive alpha-beta filter for tracking a maneuvering
aircraft  target in a 3-dimensional space in the processing of radiolocation
information. The  criteria for optimizing are the effectiveness of filtering and the
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Keyword Text
The paper deals with a nonadaptive alpha - beta filter for tracking a
maneuvering aircraft target in a 3-dimensional space in the processing of
radiolocation information. The criteria for optimizing are the effectiveness of







Parallel and adaptive high-resolution direction findingTitle Text
Moonen, M., Vanpoucke, F.J., Deprettere, E.F.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No. 9, pages 2439-48,
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Source Text
array signal processing, parallel algorithms, parameter
estimation, systolic arraysadaptive high-resolution
direction finding, subspace method, computational
complexity, ESPRIT-type algorithm, real-time
processing, systolic array, orthogonal transformations,
angles of arrival, source signals, parallel algorithm,
adaptive algorithm, parallel high-resolution direction
finding, direction-of-arrival estimation
Keyword Text
Recently the new class of so-called subspace methods for high-resolution
direction finding has received a great deal of attention in the literature. When a
real-time implementation is aimed at, the computational complexity involved
is known to represent a serious impediment. In this paper, an ESPRIT-type
algorithm is developed, which is fully adaptive and therefore particularly suited
for real-time processing. Furthermore, a systolic array is described, which
allows the processing of incoming data at a rate which is independent of the
problem size. The algorithm is based on orthogonal transformations only.
Estimates are computed for the angles of arrival, as well as for the source
signals. Our aim is not so much to develop yet another ESPRIT-type
algorithm but rather to show that it is indeed possible to develop an algorithm







A modified technique to locate the sources of ELF transient eventsTitle Text
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Source Text
atmospheric electromagnetic wave propagation,
atmospheric techniques, ionospheric electromagnetic
wave propagation, lightning, radio direction-finding,
radiowave propagationsource location algorithm, ELF
transient events, Schumann resonance range, vertical
electric field, horizontal magnetic field, source
distance, waveguide phase constant, waveguide
attenuation constant, lightning, EM pulse, global
thunderstorm activity
Keyword Text
An algorithm is proposed for the location of the sources of ELF transient
events which occur in the Schumann resonance range. The procedure yields
a uniformly rotating vector in the frequency domain. The vector is formed out
of the recorded vertical electric and horizontal magnetic field components. The
changes of this vector with frequency provide a pair of equations for the
evaluation of two of the three unknown parameters: these are the distance








ITG-Fachberichte, Vol. No.128, 1994.Source Text
antennas, direct broadcasting by satellite, numerical
analysis, radiowave propagation, radar antennas,
reflector antennas, millimetric-wave antennas,
satellite broadcast  antennas, phased array antennas,
direction-finding antennas, antenna measurement
methods, numerical methods, lens antennas, planar
antennas, mobile antennas, active  antennas, wave
propagation
Keyword Text
The following topics were dealt with: antennas for new applications; millimetric-
wave  antennas; satellite broadcast antennas; phased array antennas; radar
and direction-finding  antennas; antenna measurement methods; numerical
methods for reflector and lens  antennas; planar antennas; mobile antennas;






Unconventional algorithm for emitter position location in three-
dimensional space using  data from two-dimensional direction finding
Title Text
Paradowski, L.Author Text
Conference:  Proceedings of National Aerospace and Electronics Conference,
NAECON '94, Dayton, Ohio, May 23-27, 1994.  Sponsored by Dayton Section
IEEE, Aerospace & Electronics System Society IEEE, 1994.  Published by
IEEE, New York, New York, 1994.  Author's Association:  Institute of Radar
Technology, Military University of Technology, Warsaw, Poland.
Source Text
angular measurement, array signal processing,
electronic countermeasures, iterative  methods,
jamming, matrix algebra, measurement errors, military
computing, nonlinear  systems, numerical analysis,
parameter estimation, position measurement, signal
detection,emitter position location, three-dimensional
space, two-dimensional direction finding,  angle
measurements, triangulation algorithms, position
estimation, Electronic  Intelligence, Electronic
Warfare, horizontal bearing, azimuth of emitter,
vertical  bearing, elevation angle, generalized
bearing, iterative process, double reduction of
matrix, homogeneity, measurement equations, gradient
matrix, statistical properties,  computational
properties, estimation errors, radar approximation,
B0290H Linear  algebra, B6310 Radar theory, B5230
Electromagnetic compatibility and interference,  C1260
Information theory, C1220 Simulation, modeling and
identification, C4130  Interpolation and function
approximation, C4140 Linear algebra, C7150 Military
Keyword Text
Various papers have been published concerning emitter position location
using angle  measurements. The so called triangulation algorithms were
formulated mostly for position  estimation on the plane. These algorithms are
widely applied in Electronic Intelligence  (ELINT) and Electronic Warfare (EW)
operations. Conventional (classical) algorithms  for emitter position
determination in three-dimensional space use the horizontal bearing  (azimuth
of an emitter) and the vertical bearing (elevation angle) obtained from real
measurements. Such algorithms need these measurement magnitudes
without any primary  processing. The unconventional (non-classical) algorithm
presented here uses the both  above-mentioned bearings, however these real
observations are linked up within the  singular pseudo-observation called the
generalized bearing (or slant azimuth). Thus real  angle measurements are
preprocessed here. Such approach yields double reduction of  matrix and
Abstract Text
vector dimensions as well as provide homogeneity or measurement equations
 and in consequence give homogeneous form of the gradient matrix. This
algorithm shows  good statistical and computational properties. It provides
slightly higher accuracy of  position estimation and requires essentially





A propagation model for the mid and high latitude ionosphere over
Europe
Title Text
Platt, I. G. and Cannon, P. S.Author Text
Conference:  Sixth International Conference on HF Radio Systems and
Techniques, York, UK, July 4-7, 1994.  Conference Publication, No. 392,
pages 86-90, published by IEE, London, UK, 1994.  (ISBN 0 85296 616)
Authors' Association:  Defense Research Agency, UK.
Source Text
F-region, ionospheric electromagnetic wave propagation,
radio links, radiowave  propagation, mid- latitude,
high latitude, ionosphere, Europe, propagation model,
HF  communications, ray tracing, automatic frequency
management system, portable  package, performance,
single site location, direction finding techniques,
ionospheric  specification
Keyword Text
The management of beyond line of sight HF communications depends
critically on  effective modeling of the ionosphere together with accurate ray
tracing through it. As  part of an automatic frequency management system a
portable package is being developed  to determine the propagation footprint of
HF radio waves. The package can also be used  to improve the performance
of HF single site location and direction finding techniques.  The package was
broken up into three main sections of development, namely ionospheric
specification, propagation determination and the combining of these two to
provide the  final HF communication model. More details of these






Computational aspects of shortwave scattering by a smooth waveshaped
grating under  grazing incidence
Title Text
Popov, M. M. and Zalipaev, V. V.Author Text
Conference:  Second Internal Conference on Computation in
Electromagnetics, London, UK, April 12-14, 1994.  Published by IEE, London,
UK, 1994.  (ISBN 0 85296 609 1)   Authors' Association:  Steklov (V.A.)
Mathematical Institute, Moscow, Russia.
Source Text
boundary-value problems, electromagnetic wave
polarization, electromagnetic wave  scattering, ocean
waves, radio navigation, shortwave scattering, smooth
waveshaped grating, grazing incidence, time-harmonic
problem, smooth waveshaped periodic boundary, plane
electromagnetic wave, scalar  problems, polarization,
wave field, reduced wave equation, Neumann's boundary
condition, Dirichlet's boundary condition, asymptotic
formulae, radius of curvature,  shortwave
approximation, GTD, grazing angle, radiolocation, ocean
surface,  geometrical theory of diffraction
Keyword Text
The authors consider the following time-harmonic problem: a smooth
waveshaped  periodic boundary is illuminated by a plane electromagnetic
wave. The surface is  assumed to be perfectly conductive and the problem is
treated in two dimensional case,  so it can be separated in two scalar
problems for E and H polarization. Therefore the  wave field as a scalar
function satisfies the reduced wave equation and Dirichlet's or  Neumann's
boundary condition according to polarization. All the numerical results
presented hold for the case of Dirichlet's boundary condition, although the
asymptotic  formulae can be extended to other boundary conditions. The
problem is investigated  under the following assumptions: I) wavelength of the
incident plane wave is assumed  to be small compared with the period of the
boundary, height of the humps, and radius  of curvature of the boundary. This
means the shortwave approximation applies and both  ideas and methods of
the GTD can be used. II) The grazing angle is small. This implies  that only
the tops of the humps of the boundary are illuminated while all other parts of
the boundary remain unlit, i.e. in a deep shadow. Both these assumptions
seem to be  natural for the problem of radiolocation near the ocean surface.
The latter one has  attracted the authors' attention and remains the main aim
of their investigations. In  present formulation the authors model the ocean
surface as a wavy periodic boundary and  reduce the problem to the 2D case.
Thus they arrive at the classical problem of the  grating theory which







Electronically scanned radar for automotive obstacle avoidanceTitle Text
Relph, B. M., Simmons, I. M., Stove, A. G.Author Text
Conference:  Proceedings of 9th International Conference on Automotive
Electronics, London, UK, May 17-19, 1994.  Sponsored by IMechE, IEE,
Association Technica Automobile, SAE.  Published by IMechE, London, UK,
1994.  (ISBN 0 85298 907 5)   Authors' Association:  Philips Research
Laboratory, Redhill, UK.
Source Text
automotive electronics, radar antennas, radar
applications, radar systems, radio  direction-finding,
road traffic, traffic control, automotive obstacle
avoidance, obstacle detection radar, sensor, angular
position,  electronically scanned antenna, design, 94
GHz
Keyword Text
Obstacle detection radar systems will help the driver to make decisions
affecting both the  longitudinal and lateral positioning of the car, i.e. steering
around obstacles. This means  firstly that the sensor will have to process
information about the angular positions of  objects it detects, and also that it
must be able to make this information available to the  driver in a safe and
effective manner. The paper describes a 94 GHz prototype obstacle
avoidance radar which uses an electronically scanned antenna which scans
the beam to  'map out' the area ahead of the car. The paper discusses the






Use of active antennas for direction-finding of broadband
electromagnetic sources
Title Text
Schallner, M. and Landstorfer, F. M.Author Text
ITG-Fachberichte, Vol. No.128, pages 127-32, 1994.  Authors' Association:
Institute for High Frequency Technology, Stuttgart University, Germany.
Source Text
active antennas, antenna phased arrays, directive
antennas, radio direction-finding, active antennas,
direction-finding, broadband electromagnetic sources,
antenna systems,  directional accuracy
Keyword Text
Sensitive antennas of wide bandwidth are required for this purpose. Two
antenna systems  for frequencies up to 1 GHz and 100 MHZ are presented
which meet these requirements  and make for sufficient directional accuracy






Sensor-efficient angle of arrival estimation for constrained signalsTitle Text
Schodorf, J. B. and Williams, D. B.Author Text
Conference:  Proceedings of 1994 IEEE National Radar Conference, Atlanta,
GA, March 29-31, 1994.  Sponsored by Atlanta Section & the IEEE
Aerospace & Electronics System Society.  Published by IEEE, New York,
New York, 1994. (ISBN 0 7803 1438 7)   Authors' Association:  School of
Electrical & Computer Engineering, Georgia Institute of Technology, Atlanta,
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Source Text
array signal processing, linear systems, parameter
estimation, angle of arrival estimation, constrained
signals, constant-amplitude narrowband signals,
uniform linear array, constant-amplitude constraint,
algorithm, computational  efficiency, speed,
performance, parameter estimation
Keyword Text
The problem of resolving constant-amplitude narrowband signals with an M
sensor  uniform linear array is investigated. Recent work has shown that
proper use of the  constant-amplitude constraint allows the parameters of as
many as 2M-1 signals to be  estimated. Even though algorithms for
estimating these parameters have thus far required  excessive computation,
little research effort has been devoted to reducing the  computation. A new
algorithm is proposed that is promising because of its computational







Developing an 8-to-18-GHz DF antennaTitle Text
Smith, M.L.Author Text
Microwaves & RF, Vol. 33, No. 9, pages 69-70, 72, 74-5, 1994.  Author's
Association: Antenna Department, Watkins-Johnson Co., San Jose, CA.
Source Text
antenna feeders, antenna radiation patterns, microwave
antennas, radar antennas, radio direction-findingDF
antenna, monopulse applications, direction-finding
systems, design parameters, high gain dual-beam
antenna, feed network, difference patterns, sum
patterns, broadband use, slant linear polarization, 8
to 18 GHz
Keyword Text
Direction-finding (DF) systems require high performance antennas to
accurately locate the source of an emitter, especially in monopulse
applications. Considering the many design parameters and tradeoffs, an 8-to-
18-GHz DF antenna was developed for broadband use. The antenna is a high







A constrained total least squares approach for sensor position
calibration and direction  finding
Title Text
Soonjoo Hwang and Williams, D. B.Author Text
Conference:  Proceedings of 1994 IEEE National Radar Conference, Atlanta,
GA, March 29-31, 1994.  Sponsored by Atlanta Section & the IEEE
Aerospace & Electronics System Society.   Published by IEEE, New York,
New York, 1994.  (ISBN 0 7803 1438 7)   Authors' Association:  School of
Electrical & Computer Engineering, Georgia Institute of Technology, Atlanta,
California.
Source Text
array signal processing, calibration, least squares
approximations, linear systems,  maximum likelihood
estimation, parameter estimation, sensor position
calibration, direction finding, maximum likelihood
method, array signal  processing algorithm, self-
calibration, TLS method, generalized data fitting
method,  system model, direction estimation,
constrained total least squares
Keyword Text
In this paper we present a new maximum likelihood array signal processing
algorithm  that uses self-calibration and the total least squares (TLS)
technique for improved  direction finding when the sensor (or antenna)
positions are not known exactly. The TLS  method is a generalized data fitting
method that is appropriate for cases when the system  model contains error
or is not known. In order to apply TLS techniques to array signal  processing,
we propose constrained-TLS (C-TLS) and show that the solution can be
represented by combining the constraint and the least squares (LS)
approach. The  algorithm performs calibration and direction estimation






Receiver diversity for spread spectrumTitle Text
Thompson, J. S.; Grant, P. M.; Mulgrew, B.Author Text
Conference:  IEE Colloquium on Spread Spectrum Techniques for Radio
Communication Systems, London, UK, April 15, 1994.  Digest No. 1994/098,
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Source Text
array signal processing, cellular radio, code division
multiple access, computational  complexity, diversity
reception, radio direction-finding, radio stations,
spread spectrum  communication, spread spectrum, code
division multiple access, CDMA, base station, cell,
resolution,  computational complexity, correlated
multipath signals, spatial smoothing technique,
spatial diversity, performance
Keyword Text
One method to improve the capacity of a code division multiple access
(CDMA) system  is to use an array of receivers in the base station. For such
a system to work, it must be  able to locate the directions of arrival (DOA) of
all the active users present within the  cell. One of the most popular
algorithms to perform this task is the MUSIC algorithm,  which provides a
compromise between good resolution and computational complexity.  One
problem present in the algorithm is its inability to cope with correlated
multipath  signals: the spatial smoothing technique is shown to be a simple
and effective method of  overcoming this difficulty. The receiver can utilize the
DOA information to exploit  spatial diversity present within the cell, and some








Radiotekhnika i Elektronika.  Translation:  Journal of Communications
Technology and Electronics, Vol. 39, No. 5, pages 127-33, 1994.
Source Text
antenna arrays, antenna testing, optical collimators,
radio direction-finding, radio  systems, collimators,
quasicollimators, antenna arrays, course-and-bearing
finders, multi static  phased direction finders,
radiation sources, angular sector, antenna aperture,
radio  receivers electronic systems
Keyword Text
This paper sets forth guiding principles for the fabrication of compact
collimators and  quasicollimators used for adjustment and diagnostics of radio
receivers electronic systems  that include antenna arrays. The results of
experimental tests of multi static phased  course-and-bearing finders (CBFs)
are presented in which quasicollimators of this kind  are used. Such devices
make it possible to simulate sources of radiation located in an  angular sector
+or-60 degrees from the normal to the CBF antenna aperture. Some
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Keyword Text
This paper sets forth guiding principles for the fabrication of compact
collimators and quasicollimators used for adjustment and diagnostics of radio
receivers electronic systems that include antenna arrays. The results of
experimental tests of multistatic phased course-and-bearing finders (CBFs)
are presented in which quasicollimators of this kind are used. Such devices
make it possible to simulate sources of radiation located in an angular sector
+or-60 degrees from the normal to the CBF antenna aperture. Some







Precision RF channel development for high performance HF systemsTitle Text
Winkler, C. and Cohen, G.Author Text
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Source Text
phase measurement, radar receivers, radio direction-
finding, radio receivers, radio  systems,
telecommunication channels, precision RF channel, high
performance HF systems, phase measurement, amplitude
measurement, wide dynamic range, HF systems
applications, cross spectral DF  systems, super-
resolving DF systems, narrowband system, broadband
system, linearity,  amplifiers, mixers, filters,
distributions, terminations, thermal design,
architecture,  component requirements, limiting
performance, matching, over the horizon radar
Keyword Text
An HF RF channel for precision amplitude and phase measurement with wide
dynamic  range is required in a wide variety of HF systems applications,
including cross spectral  and super-resolving DF systems. The techniques
that are used to improve the  performance have application to both broadband
and narrowband system designs. In all  cases extreme linearity is required to
operate without input preselective filters and still  ensure that spurs, images
and noise are minimized. Certain analogue components such  as amplifiers,
mixers, and filters, are critical, but their distributions, terminations and
thermal design are also important when used to produce performance in areas
beyond that  currently available. Novel techniques are required in all these
areas. In addition the  number of components must be minimized prior to
digitization to increase the dynamic  range. The architecture and the
component requirements are discussed in detail with  some practical







The effect of the covariance matrix of ionospherically propagated signals
on the choice  of direction finding algorithm
Title Text
Zatman, M. and Strangeways, H.Author Text
Conference:  Sixth International Conference on HF Radio Systems and
Techniques, York, UK, July 4-7, 1994.  Conference Publication, No. 392,
published by IEE, London, UK, 1994.  (ISBN 0 85296 616 4)   Authors'
Association:  Leeds University, UK.
Source Text
array signal processing, ionospheric electromagnetic
wave propagation, matrix algebra,  radio direction-
finding, radiowave propagation, signal detection,
covariance matrix, ionospherically propagated signals,
direction finding algorithm,  superresolution
algorithms, array geometries, linear arrays, incident
signals, multipath  signals, HF multipath environment,
inhomogeneous region, specular ray, diffracted  rays,
wavefront, radio direction finding algorithms, signal
detection
Keyword Text
A large number of different superresolution algorithms are available, but not all
are  suitable for every application. Some methods, for instance, are restricted
to particular  array geometries, such as linear arrays, we only consider
algorithms which are applicable  to arbitrary array geometries. Some
techniques also rely on the incident signals having  particular properties, such
as being uncorrelated, rendering them unsuitable for multipath  signals. Thus
the algorithms to be implemented for HF superresolution DF need to be
matched to the HF multipath environment. Ionospherically propagated signals
may  consist of several modes, non-stationary in bearing and highly
correlated with each other.  Furthermore, due to the signal being refracted
from an inhomogeneous region, each  mode can be considered to consist of a
specular ray surrounded by a cone of diffracted  rays. The resulting wavefront
for each mode may therefore be far from planar. However,  for radio direction
finding algorithms, the wavefronts are generally modeled as being  planar. Any
algorithm chosen must be robust, and impervious to a degree of error in the
model. The detection of the number of signals present from the information
contained  in the covariance matrix is a problem, and particularly difficult in
the environment  described. A set of criteria for signal detection are also
proposed. Algorithm  implementation is also discussed, since an execution










Proceedings of the Colloquium on Novel Antenna Measurement Techniques,
London, UK. January 26, 1994.  IEE Colloquium (Digest).
Source Text
Antennas, Measurements, Antenna phased arrays, Radio
direction finding systems,  Digital signal processing,
Electromagnetic field measurement, Calibration,
Directional  patterns (antenna), Spurious signal noise,
Microwave holography, VHF antennas, Antenna mutual
coupling, Wavefront quality assessment, Solar noise,
Frequency-scan antenna, Phalanx receiver, Antenna G/T,
EIREV
Keyword Text
The Colloquium materials contain 10 papers. The topics covered include gain
and pattern  calibration of VHF antennas for an over-water propagation
experiment; mutual coupling  between phased array elements; microwave
holography applications in antenna  development; receiver pattern
measurement; wavefront quality assessment using  superresolution
techniques, antenna G/T measurement using solar noise; multi-channel
digital antenna pattern measurement for direction finding system calibration;
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Keyword Text
The Colloquium materials contain 10 papers. The topics covered include gain
and pattern calibration of VHF antennas for an over-water propagation
experiment; mutual coupling between phased array elements; microwave
holography applications in antenna development; receiver pattern
measurement; wavefront quality assessment using superresolution
techniques, antenna G/T measurement using solar noise; multi-channel
digital antenna pattern measurement for direction finding system calibration;







Administrative procedures and conventions related to radio navigationTitle Text
Beukers, John M.Author Text
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Author's Association:  Beukers Technologies, Vero Beach, Florida.
Source Text
radio navigation, international relations, space law,
aerospace vehicles, space  transportation,
organizations, agreements, United States, governments
Keyword Text
Worldwide radio navigation systems in use today have evolved over the past
50 years to  meet common national and international requirements for
transportation.  This has been  possible through the coordinated efforts of
member states to international organizations.  Today, the apparent urgency to
apply advancements in radiolocation and communication  technology is
challenging the conventional, slow but methodical, international
administrative machinery.  In an attempt to speed up the regulatory process,
some nations  and organizations, driven by impatient special interests, are
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Keyword Text
Worldwide radionavigation systems in use today have evolved over the past 50
years to meet common national and international requirements for
transportation., This has been possible through the coordinated efforts of
member states to international organiztions., Today, the apparent urgency to
apply advancements in radiolocation and communication technology is
challenging the conventional, slow but methodical, international administrative
machinery., In an attempt to speed up the regulatory process, some nions







Direction-finding performance of a Ka-band ESM receiverTitle Text
Boch, E. and Stapleton, M.Author Text
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1994.  Authors' Association:  Lockheed Canada Incorporated, Stittsville,
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Source Text
electronic warfare, military equipment, radio direction-
finding, radio receivers, direction-finding
performance, Ka-band, ESM receiver, electronic warfare
receivers,  EW receivers, millimeter wave radar
detection, ESM performance data, advanced  development
model, outdoor test range, DF measurements, amplitude
comparison  Monopulse techniques, electronic support
measures, wideband receiver, EHF, 28 to 40  GHz
Keyword Text
Although development of electronic warfare (EW) receivers has begun to
address the  need to detect millimeter wave radars, very little ESM (electronic
support measures)  performance data have been provided to the system
engineering community.  This has  partially been a result of the sensitivity of
some millimeter wave applications.  This paper  provides a sample of direction-
finding (DF) measurements derived from tests carried out  on an advanced
development model (ADM) millimeter wave (28-40 GHz) ESM receiver  using
an outdoor test range.  DF accuracies of 5-6 degrees R.M.S. are
demonstrated as  being readily attainable at Ka-band using conventional
amplitude comparison Monopulse  techniques combined with high probability-
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Source Text
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Keyword Text
Although development of electronic warfare (EW) receivers has begun to
address the need to detect millimeter wave radars, very little ESM (electronic
support measures) performance data have been provided to the system
engineering community. This has partially been a result of the sensitivity of
some millimeter wave applications. This paper provides a sample of direction-
finding (DF) measurements derived from tests carried out on an advanced
development model (ADM) millimeter wave (28-40 GHz) ESM receiver using
an outdoor test range. DF accuracies of 5-6 degrees r.m.s. are demonstrated
as being readily attainable at Ka-band using conventional amplitude
comparison monopulse techniques combined with high probability-of-intercept
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military equipment, radionavigation, satellite relay
systemsairborne submarine warfare, GPS satellites,
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Keyword Text
Airborne submarine warfare (ASW) relies extensively on acoustic sonobuoys
to locate targets. Presently the only means of locating these buoys after
deployment is a very crude radiolocation technique using the buoy VHF
transmitter, and involves undesirable delays. GPS has been proposed as a
means of broadcasting buoy position back to the aircraft. Conventional GPS
receivers in standalone mode cannot provide adequate accuracy, have
relatively slow acquisition times and are still too expensive for a disposable
application. This paper summarises an innovative GPS sensor to address
these problems. The sensor, the TIDGET, also lends itself to other similar
applications such as weather balloon (radiosonde) location, marine buoy






Multi-channel digital antenna pattern measurement for DF system
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Title Text
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Source Text
antenna radiation patterns, antenna testing,
calibration, microwave antenna arrays, multiplexing
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antennas, azimuth patterns, Antenna Measurement System,
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Keyword Text
The calibration of a broadband, dual-polarized direction finding system
requires the measurement of an enormous quantity of accurate antenna
pattern data, and the processing of that data into a digital format compatible
with the system calibration algorithms. A high-speed multiplexing architecture
has been implemented which permits interleaved measurements of 16
independent channels. The particular antenna system under consideration is
a multi-element array consisting of four 2 to 18 GHz sinuous antennas. Phase
and amplitude response must be measured for both vertical and horizontal
polarizations on each output port at 201 frequencies. To fully characterize the
antenna, azimuth patterns are measured at 9 different elevation angles. The
data is collected in 1.0 degree increments over +or-90 degrees, and
processed by a proprietary Antenna Measurement System and HP8530
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Source Text
adaptive filters, antenna arrays, antenna radiation
patterns, array signal processing, electronic warfare,
encoding, feedforward neural nets, inverse problems,
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Keyword Text
Artificial neural networks (ANNs) provide an alternative 'inverse processing'
solution for angle-of-arrival (AOA) estimation in the form of an adaptive layered
network. A suitably trained supervised ANN, such as the multi-layer
perceptron, can classify signal AOA into a number of sectors with processing
input taken directly from the receiving array elements. The main problems are
that uniform angular sectoring is not compatible with linear array functions,
and unless the output space is carefully code-mapped, rays with AOA near
the boundaries will give large estimation errors. These and other problems
were resolved by modifying the ANN method using least squares and a novel






Location capability of a sparse regional network (RSTN) using a multi-
phase earthquake  location algorithm (REGLOC)
Title Text
Hutchings, L.Author Text
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Source Text
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Keyword Text
The Regional Seismic Test Network (RSTN) was deployed by the US
Department of  Energy (DOE) to determine whether data recorded by a
regional network could be used  to detect and accurately locate seismic
events that might be clandestine nuclear tests. The  purpose of this paper is
to evaluate the location capability of the RSTN.  A major part  of this project
was the development of the location algorithm REGLOC and application  of
Basian a prior statistics for determining the accuracy of the location
estimates.  REGLOC utilizes all identifiable phases, including back azimuth,
in the location.  Ninety-four events, distributed throughout the network area,
detected by both the RSTN  and located by local networks were used in the
study.  The location capability of the  RSTN was evaluated by estimating the
location accuracy, error ellipse accuracy, and the  percentage of events that
could be located, as a function of magnitude.  The location  accuracy was
verified by comparing the RSTN results for the 94 events with published
locations based on data from the local networks.  The error ellipse accuracy
was  evaluated by determining whether the error ellipse includes the actual
location.  The  percentage of events located was assessed by combining
detection capability with location  capability to determine the percentage of
events that could be located within the study  area.  Events were located with
both an average crustal model for the entire region, and  with regional velocity
models along with station corrections obtained from master events.  Most
events with a magnitude <3.0 can only be located with arrivals from one
station.  Their average location errors are 453 and 414 km for the average-and
regional-velocity  model locations, respectively.  Single station locations are
very unreliable because they  depend on accurate back azimuth estimates,
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Department of Energy, Washington, DC.  Author's  Association:   Lawrence
Livermore National Lab., CA.
Source Text
RSTN, US Department of Energy, seismic events, nuclear
tests, REGLOC
Keyword Text
The Regional Seismic Test Network (RSTN) was deployed by the US
Department of Energy (DOE) to determine whether data recorded by a
regional network could be used to detect and accurately locate seismic
events that might be clandestine nuclear tests. The purpose of this paper is to
evaluate the location capability of the RSTN. A major part of this project was
the development of the location algorithm REGLOC and application of Basian
a prior statistics for determining the accuracy of the location estimates.
REGLOC utilizes all identifiable phases, including backazimuth, in the
location. Ninty-four events, distributed throughout the network area, detected
by both the RSTN and located by local networks were used in the study. The
location capability of the RSTN was evaluated by estimating the location
accuracy, error ellipse accuracy, and the percentage of events that could be
located, as a function of magnitude. The location accuracy was verified by
comparing the RSTN results for the 94 events with published locations based
on data from the local networks. The error ellipse accuracy was evaluated by
determining whether the error ellipse includes the actual location. The
percentage of events located was assessed by combining detection capability
with location capability to determine the percentage of events that could be
located within the study area. Events were located with both an average
crustal model for the entire region, and with regional velocity models along
with station corrections obtained from master events. Most events with a
magnitude <3.0 can only be located with arrivals from one station. Their
average location errors are 453 and 414 km for the average- and regional-
velocity model locations, respectively. Single station locations are very
unreliable because they depend on accurate backazimuth estimates, and






A Simulation Study of HF Direction Finding in the Presence of F-Region
Scattering and Sporadic-E
Title Text
Jenkins, R. W.Author Text
CRC Report 93-004, January 1994.Source Text
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Angle of arrival estimation of coherent signals using an array doublet  in
motion
Title Text
Jian Li and Compton, R. T., Jr.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 30, No.1,
pages 126-34; January 1994.  Authors' Association:  Department  of Electrical
 Engineering, Florida University, Gainesville, Florida.
Source Text
antenna arrays, antenna theory, array signal
processing, Doppler  effect, parameter  estimation,
signal detection, coherent signals, array doublet,
angle of arrival estimation, estimation  of signal
parameters, relational invariance techniques, single
pair of  antennas, Doppler frequency  shifts, doubler,
ESPRIT, adjustable  parameter, performance analysis
Keyword Text
Shown here is how the estimation of signal parameters via relational
invariance  techniques (ESPRIT) algorithm may be used with a single pair  of
antennas in motion to  estimate angles of arrival (AOA) for coherent  signals.
The approach exploits the  Doppler frequency shifts caused by  the doubler in
motion.  With this estimator, the  number of signals that  can be handled is
not limited by the size of the array, as in the  usual  ESPRIT application, but
by an adjustable parameter.  A theoretical  performance  analysis of the
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Jian Li and Compton, R.T., Jr.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 30, No.1,
pages 126-34, January 1994.  Authors' Association:  Department of Electr.
Engineering, Florida University, Gainesville, Florida.
Source Text
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adjustable parameter, performance analysis
Keyword Text
Shown here is how the estimation of signal parameters via relational
invariance techniques (ESPRIT) algorithm may be used with a single pair of
antennas in motion to estimate angles of arrival (AOA) for coherent signals.
The approach exploits the Doppler frequency shifts caused by the doubler in
motion. With this estimator, the number of signals that can be handled is not
limited by the size of the array, as in the usual ESPRIT application, but by an
adjustable parameter. A theoretical performance analysis of the estimator and






Estimation of interference sources number in the converting gauze filterTitle Text
Kutin, S. S.Author Text
Radiotekhnika, No.1, pages 39-43, January 1994.Source Text
Signal processing, Signal filtering and prediction,
Radio direction finding systems,  Signal interference,
Correlation methods, Mathematical techniques, Matrix
algebra,  Stability, Correlation matrices
Keyword Text
A technique is suggested for estimation of correlated interference sources
number by  using the method of the correlation matrix spectrum division in the
converting gauze  filter. The technique allows to obtain non-biased
estimations in the case of degeneration  of one or several leading submatrices
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Kutin, S.S.Author Text
Radiotekhnika, No. 1, pages 39-43, January 1994.Source Text
Signal processing, Signal filtering and prediction,
Radio direction finding systems, Signal interference,
Correlation methods, Mathematical techniques, Matrix
algebra, StabilityCorrelation matrices
Keyword Text
A technique is suggested for estimation of correlated interference sources
number by using the method of the correlation matrix spectrum division in the
converting gauze filter. The technique allows to obtain non-biased estimations
in the case of degeneration of one or several leading submatrices of the






Angle of arrival estimation of coherent signals using an array doublet in
motion
Title Text
Li, Jian and Compton, R. T., Jr.Author Text
IEEE Transactions on Aerospace and Electronic Systems, Vol. 30, No.1,
pages 126-134, January 1994.  Authors' Association:  Department  of
Electrical Engineering, Florida University, Gainesville, Florida.
Source Text
signal detection, signal theory, algorithms,
invariance, parameter estimation, antenna  arrays,
Doppler effect, frequency shift keying, performance,
approximation theory, angle of arrival, coherent
signals, array doublet in motion, rotational invariance
 technique, multiple signal classification, Toeplitz
approximation method
Keyword Text
Shown here is how the estimation of signal parameters via rotational
invariance  techniques (ESPRIT) algorithm may be used with a single pair of
antennas in motion to  estimate angles of arrival (AOA) for coherent signals.
The approach exploits the  Doppler frequency shifts caused by the doublet in
motion.  With this estimator, the  number of signals that can be handled is
not limited by the size of the array, as in the  usual ESPRIT application, but
by an adjustable parameter.  A theoretical performance  analysis of the
estimator and typical examples showing the use of this estimator are  given.
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Title Text
Li, Jian and Compton, R.T. Jr.Author Text
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134,  January 1994.  Authors' Association:  University of Florida.
Source Text
Signal detection, Signal theory, Algorithms,
Invariance, Parameter estimation, Antenna arrays,
Doppler effect, Frequency shift keying, Performance,
Approximation theoryAngle of arrival, Coherent signals,
Array doublet in motion, Rotational invariance
technique, Multiple signal classification, Toeplitz
approximation method
Keyword Text
Shown here is how the estimation of signal parameters via rotational
invariance techniques (ESPRIT) algorithm may be used with a single pair of
antennas in motion to estimate angles of arrival (AOA) for coherent signals.
The approach exploits the Doppler frequency shifts caused by the doublet in
motion. With this estimator, the number of signals that can be handled is not
limited by the size of the array, as in the usual ESPRIT application, but by an
adjustable parameter. A theoretical performance analysis of the estimator and











Acta Electronica Sinica, Vol. 22, No.1, pages 74-7; January 1994.  Author's
Association:  Department of Radio Engineering, Southeast University,
Nanjing, China.
Source Text
antenna arrays, array signal processing, radio
direction-finding, direction finding, projection
operation, signal subspace-based high resolution
algorithms,  location errors, amplitude errors, phase
errors, signal subspace method sensitivity,  emitter
direction estimates, array geometry, numerical results,
antenna array, robustness
Keyword Text
Signal subspace-based high resolution algorithms are usually sensitive to
various  uncertainties such as location errors, amplitude and phase errors in
the receivers.  It is  demonstrated that the signal subspace method sensitivity
can be significantly decreased  by utilizing preliminary emitter direction
estimates and a priori knowledge regarding the  array geometry with a
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Keyword Text
Signal subspace-based high resolution algorithms are usually sensitive to
various uncertainties such as location errors, amplitude and phase errors in
the receivers. It is demonstrated that the signal subspace method sensitivity
can be significantly decreased by utilizing preliminary emitter direction
estimates and a priori knowledge regarding the array geometry with a






Estimation of an angle coordinate of a complex objectTitle Text
Monakov, A. A.Author Text
Radiotekhnika, No.1, pages 43-47, January 1994.Source Text
Signal processing, Radar, Optimization, Radio direction
finding systems, Analysis,  Networks (circuits),
Electric network synthesis, Correlation methods, Random
 processes, Mathematical techniques, Extended objects
Keyword Text
Analysis and synthesis are performed for the angle coordinate optimal
analyzer of a  complex object consisting of the cloud of noncoherent luminous
points and a stable  reflector. It is shown that the measurement errors do not
depend on the object model and  are determined mainly by the sample
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Monakov, A.A.Author Text
Radiotekhnika, No. 1, pages 43-47, January 1994.Source Text
Signal processing, Radar, Optimization, Radio direction
finding systems, Analysis, Networks (circuits),
Electric network synthesis, Correlation methods, Random
processes, Mathematical techniquesExtended objects
Keyword Text
Analysis and synthesis are performed for the angle coordinate optimal
analyzer of a complex object consisting of the cloud of noncoherent luminous
points and a stable reflector. It is shown that the measurement errors do not
depend on the object model and are determined mainly by the sample volume






The effect of subionospheric propagation on whistlers as deduced from
direction finding  measurements
Title Text
Ohta, K., Shimizu, A., Hayakawa, M.Author Text
Geophysical Research Letters, Vol. 21, No. 2, pages 89-92; 15 January 1994.
Authors' Association:  Department of Electronics Engineering, Chubu
University, Tokyo, Japan.
Source Text
atmospheric electromagnetic wave propagation,
atmospherics, electromagnetic wave  polarization,
lightning, whistlers, subionospheric dispersion, VLF,
ELF, subionospheric first-order mode cutoff  frequency,
higher-order modes cutoff frequencies, AD 1988 01, left-
hand circular  polarization, waveguide modes,
subionospheric modes excitation, ELF modes  excitation,
TE mode waves, TM mode waves, aeronomy, elliptical
polarization,  magneto spheric ducts, geomagnetic
latitude 10.0 degrees N to 19.4 degrees N,
subionospheric propagation, magneto spheric whistlers,
high resolution digital spectral  analysis, field-
analysis direction finding measurement, South China,
very low latitude  whistlers, Earth-ionosphere
waveguide, dispersion effects, wave polarization,
incident  angle, whistler duct structure, ionospheric
transmission, down going whistler, 0 to 10  kHz
Keyword Text
The characteristics of subionospheric propagation of magneto spheric
whistlers have been  investigated by means of both high resolution digital
spectral analysis and field-analysis  direction finding measurement for
whistlers observed in South China. It is found that  very low latitude whistlers,
which propagate in the Earth-ionosphere waveguide over a  distance of the
order of 1000 km, exhibit very clear additional dispersion effects near the
cutoff frequencies of the subionospheric 1st-and higher-order modes. The
additional  traces are left-handed polarized, and when the frequency
approaches the cutoff  frequencies, the wave polarization becomes very close
to exactly left-handed circular and  the incident angle becomes nearly vertical.
The whistler components at frequencies away  from the cutoff frequencies are
linearly polarized. The authors emphasize the importance  of the
subionospheric propagation characteristics in the study of the whistler duct
structure, the ionospheric transmission of a down going whistler, and its






Minimum-norm method without eigendecompositionTitle Text
Shaw, Arnab K. and Xia, WeiAuthor Text
IEEE Signal Processing Letters, Vol. 1 No.1, pages 12-14,  January 1994.
Authors' Association:  Wright State University, Dayton, Ohio.
Source Text
Signal filtering and prediction, Eigenvalues and
eigenfunctions, Correlation methods,  Signal to noise
ratio, Fourier transforms, Matrix algebra, Minimum norm
method, Eigendecomposition, High resolution angles of
arrival,  Subspace eigenvectors
Keyword Text
The minimum-norm method (MNM) for high resolution angle-of arrival (AOA)
estimation relies on special-purpose hardware or software for obtaining the
signal and  noise subspace eigenvectors of autocorrelation (AC) matrices. It
is shown that the  discrete Fourier transform of an AC matrix (DFT of AC)
essentially performs an  equivalent task of separating the signal and noise
subspaces. Furthermore, when the  signal-subspace part of the DFT of AC
vectors is used in MNM, almost identical  high-resolution AOA estimates are
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Keyword Text
The minimum-norm method (MNM) for high resolution angle-of arrival (AOA)
estimation relies on special-purpose hardware or software for obtaining the
signal and noise subspace eigenvectors of autocorrelation (AC) matrices. It is
shown that the discrete Fourier transform of an AC matrix (DFT of AC)
essentially performs an equivalent task of separating the signal and noise
subspaces. Furthermore, when the signal-subspace part of the DFT of AC
vectors is used in MNM, almost identical high-resolution AOA estimates are






Future of the Global Positioning System in power systemsTitle Text
Crossley, P.Author Text
Conference:  IEE Colloquium on "Developments in the Use of Global
Positioning Systems, (GPS), in Power Systems" London, UK, February 8,
1994.  Digest No. 1994/032, published by IEE. London, UK., pages  7/1-5,
1994.  Author's Association:  Manchester Centre for Electr. Energy, Univ. of
Manchester Inst. of Sci. & Technol., UK.
Source Text
fault location, lightning, power system control, power
system measurement, radionavigation, satellite relay
systems, synchronisation, voltage controlpower system
control, Global Positioning System, power systems, GPS,
voltage control, measurement synchronisation,
travelling wave fault location, phasor measurement,
lightning detection, timing methods, time-of-arrival,
direction finding
Keyword Text
The author examines the following applications of the Global Positioning
System (GPS) in power systems: voltage control; measurement
synchronisation; travelling wave fault location; phasor measurement; lightning







Guanghan Xu; Silverstein, S. D.; Roy, R. H.; Kailath, T.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No. 2, pages 349-56;
February 1994.  Authors' Association:  Department of Electrical & Computer
Engineering, Texas University, Austin, Texas.
Source Text
array signal processing, computational complexity,
matrix algebra, asymptotic  performance analysis,
sensor array processing, high-resolution algorithms,
eigendecomposition, multiplications, beamspace
transformation, estimation accuracy,  uniform linear
arrays, direction finding, computational complexity,
direction of arrival  estimation, displacement
invariance structure, beamspace ESPRIT algorithm
Keyword Text
Most high-resolution algorithms for sensor array processing require an
eigendecomposition, which is a computation that is difficult to implement in
parallel and  requires O(M/sup 3/) multiplications for an M*M matrix,
corresponding to M sensors.  Beamspace transformation is one way of
reducing computation and sometimes improving  the estimation accuracy. As
a consequence of the beamspace transformation performed,  however, arrays
such as uniform linear arrays commonly used in direction finding lose  their
displacement invariance structure. As a result, computational complexity may
 actually increase since the computationally efficient ESPRIT algorithm
cannot be applied  directly. In this paper, a method for restoring the invariance
structure resulting in a  beamspace ESPRIT algorithm is described.
Asymptotic performance analysis of  beamspace ESPRIT and simulation
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Keyword Text
Most high-resolution algorithms for sensor array processing require an
eigendecomposition, which is a computation that is difficult to implement in
parallel and requires O(M/sup 3/) multiplications for an M*M matrix,
corresponding to M sensors. Beamspace transformation is one way of
reducing computation and sometimes improving the estimation accuracy. As
a consequence of the beamspace transformation performed, however, arrays
such as uniform linear arrays commonly used in direction finding lose their
displacement invariance structure. As a result, computational complexity may
actually increase since the computationally efficient ESPRIT algorithm cannot
be applied directly. In this paper, a method for restoring the invariance
structure resulting in a beamspace ESPRIT algorithm is described.
Asymptotic performance analysis of beamspace ESPRIT and simulation
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February 1994.  Author's Association:  Defense Research Established
Ottawa, Ontario, Canada.
Source Text
array signal processing, parameter estimation, self-
calibrating direction-finding method, antenna arrays,
array element gain, phases,  signal directions
Keyword Text
The self-calibrating direction-finding method was developed by Friedlander and
Weiss  (1988). It refines the estimates of the array element gains and phases
while it estimates  the signal directions. This study shows that the outputs of
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Source Text
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Keyword Text
The self-calibrating direction-finding method was developed by Friedlander and
Weiss (1988). It refines the estimates of the array element gains and phases
while it estimates the signal directions. This study shows that the outputs of
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The AFAST project (Autonomously Feature And Star Tracking) at the Jet
Propulsion  Laboratory, California Institute of Technology is engaged in the
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Liebe, Carl ChristianAuthor Text
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February 1994. Author's Association:  California Inst of Technology,
Pasadena, CA.
Source Text
Space research, Charge coupled devices, Video cameras,
Sensors, Control systems, Radio direction finding
systems, Tracking (position)Planetary terrains
Keyword Text
The AFAST project (Autonomously Feature And Star Tracking) at the Jet
Propulsion Laboratory, California Institute of Technology is engaged in the
attitude determination and tracking of the CCD camera pointing direction on
future spacecraft missions. This paper presents a strategy to track the
pointing direction of planetary terrains. The strategy utilizes multiple closed
contours in a planetary image. It accomplishes tracking by recognizing a
constellation of the closed contours. The strategy is adaptable to both






Radial basis function neural network for direction-of-arrivals estimationTitle Text
Lo, T., Litva, J., Leung, H.Author Text
IEEE Signal Processing Letters, Vol.1, No. 2, pages 45-47, February 1994.
(ISSN 1070-9908)   Authors' Association:  McMaster University Hamilton,
Canada; Defense Research Establishment Ottawa, Canada.
Source Text
neural nets, error analysis, azimuth, direction
finding, estimating, Liapunov functions,  computerized
simulation
Keyword Text
We propose the use of a radial basis function (RBF) network for direction-of-
arrival  estimation.  The RBF network is used to approximate the functional
relationship between  sensor outputs and the direction of arrivals.  Simulation
results show that the new  technique has a better performance in terms of
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Keyword Text
In this letter, we propose the use of a radial basis function (RBF) network for
direction-of-arrival (DOA) estimation.  The RBF network is used to
approximate the functional relationship between sensor outputs and the
direction of arrivals.  Simulation results show that the new technique has a
better performance in terms of estimation errors than the standard MUSIC
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(ISSN 1070-9908)  (AIAA Technical Library)  Authors' Association: McMaster
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Canada
Source Text
NEURAL NETS, ERROR ANALYSIS, AZIMUTH, DIRECTION
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Keyword Text
We propose the use of a radial basis function (RBF) network for direction-of-
arrival estimation., The RBF network is used to approximate the functional
relationship between sensor outputs and the direction of arrivals., Simulation
results show that the netechnique has a better performance in terms of
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Macek, W. M.Author Text
Geophysical Research Letters, Vol. 21, No. 4, pages 249-52; 15 February
1994.  Author's Association:  Space Research Center, Polish Academy of
Science, Warsaw, Poland.
Source Text
astrophysical plasma, astrophysical radiation
mechanisms, plasma waves,  radio astronomy, solar wind,
low-frequency radio emissions, Langmuir waves, outer
heliosphere, nonlinear  interaction, electromagnetic
radiation, second harmonic, plasma frequency, source
region, Voyager plasma wave instrument, electric
fields, VLF, ELF, 2 to 3 kHz
Keyword Text
Presents a model for the generation of Langmuir waves in the outer
heliosphere. The  author further invokes the nonlinear interaction between the
Langmuir waves resulting  in electromagnetic radiation, at the second
harmonic of the plasma frequency, which is  able to leave the source region.
This model can provide a quantitative explanation of the  remote observation of
radio emissions at 2-3 kHz by the Voyager plasma wave  instrument in the
outer heliosphere. If these radio emissions are generated by Langmuir  waves,
the Langmuir wave electric fields at the remote source are estimated to be
100-200 mu V m/sup -1/. Location of the source of the emissions at the







Vector-Sensor Array Processing for Electromagnetic Source LocalizationTitle Text
Nehorai, Arye and Paldi, EytanAuthor Text
IEEE Trans. on Signal Processing, vol. 42, no. 2, pp. 376-398, February




We present a new approach for localizing electromagnetic sources using
sensors where the output of each is a vector consisting of the complete six
electric and magnetic field components.  Two types of source transmission
are considered: (1) single signal  transmission (SST), and (2) dual signal
transmission (DST).  The model is given in terms of several parameters,
including the wave direction of arrival (DOA) and state of polarization.  A
compact expression is derived for the Cramer-Rao bound (CRB) on the
estimation errors of these parameters for the multi-source multi-vector-sensor
model.  Quality measures including mean-square angular error (MSAE) and
covariance of vector angular error (CVAE) are introduced, and their lower
bounds are derived.  The advantage of using vector sensors is highlighted by
explicit evaluation of the MSAE and CVAE bounds for source localization with
a single vector sensor.  A simple algorithm for estimating the source DOA
with this sensor is presented along with its statistical performance analysis.






Array gain/phase calibration techniques for adaptive beamforming and
direction finding
Title Text
Ng, B. P., Er, M. H., Kot, C.Author Text
IEE Proceedings - Radar, Sonar and Navigation, Vol. 141, No.1, pages 25-9;
February 1994.  Authors' Association:  Singapore Polytech., Department of
Electronics & Communication Engineering, Singapore.
Source Text
antenna arrays, array signal processing, calibration,
Monte Carlo methods, parameter  estimation, radio
direction-finding, adaptive beamforming, direction
finding, calibration technique, bearing estimation,
array gain/phase calibration, MUSIC estimator,
direction of arrival, first-order Taylor  series
expansion, array steering vector, linear equations,
null characteristic, numerical  results, Monte Carlo
experiments, array processing
Keyword Text
A calibration technique is proposed for handling adaptive beamforming and
bearing  estimation problems involving unknown perturbed sensor gain and
phase.  This  calibration technique is applied on the MUSIC estimator,
assuming that two or more  signal sources (in which the direction of arrival of
one or two of the signal sources are  known temporarily) exist in the signal
field, so as to estimate the true sensor gain and  phase.  The basic idea of
the technique is to apply the first-order Taylor series expansion  to
approximate the true array steering vector from the nominal one.  A set of
linear  equations is then formed, using the null characteristic of the MUSIC
spectrum, from  which the error steering vector (the difference between the
actual steering vector and the  nominal steering vector), which contains the
gain/phase information of the array sensors,  can be solved for.  This
technique exhibits relatively stable performance compared with  existing
techniques in the sense that it produces the required estimates consistently
without the need for iterative computation and initialization.  This is illustrated
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Keyword Text
A calibration technique is proposed for handling adaptive beamforming and
bearing estimation problems involving unknown perturbed sensor gain and
phase. This calibration technique is applied on the MUSIC estimator,
assuming that two or more signal sources (in which the direction of arrival of
one or two of the signal sources are known temporarily) exist in the signal
field, so as to estimate the true sensor gain and phase. The basic idea of the
technique is to apply the first-order Taylor series expansion to approximate
the true array steering vector from the nominal one. A set of linear equations
is then formed, using the null characteristic of the MUSIC spectrum, from
which the error steering vector (the difference between the actual steering
vector and the nominal steering vector), which contains the gain/phase
information of the array sensors, can be solved for. This technique exhibits
relatively stable performance compared with existing techniques in the sense
that it produces the required estimates consistently without the need for
iterative computation and initialisation. This is illustrated with numerical
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Keyword Text
This paper discusses the possibilities of enhancing the accuracy with which
the angular  position of a radiative point source is measured in optoelectronic
direction-finding  systems that use space-time coding of the field from the
source. A comparative analysis  of a system with a slit image analyzer and
an optoelectronic system with code masks is  carried out. Relationships are
obtained that make it possible to estimate the potential  accuracy and limits
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Keyword Text
This paper discusses the possibilities of enhancing the accuracy with which
the angular position of a radiative point source is measured in optoelectronic
direction-finding systems that use space-time coding of the field from the
source. A comparative analysis of a system with a slit image analyzer and an
optoelectronic system with code masks is carried out. Relationships are
obtained that make it possible to estimate the potential accuracy and limits of
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Keyword Text
Antenna arrays need to be calibrated to produce reliable direction-of-arrival
(DOA)  estimates.  During the calibration process, the array response vector
(also called the array  manifold) is measured and stored, for a finite number of
directions.  Most DOA  estimators are based on evaluating a specific cost
function at all of the directions for  which the array manifold was stored.  The
direction which minimizes (or maximizes) the  cost function is the initial DOA
estimate.  Interpolation between adjacent directions is  then used to obtain a
more accurate estimate.  The authors examine the interpolation  problem for
diversely polarized arrays and propose interpolation techniques that provide






Manifold interpolation for diversely polarised arraysTitle Text
Weiss, A.J. and Friedlander, B.Author Text
IEE Proceedings:  Radar, Sonar and Navigation, Vol.141, No.1, pages19-24,
February 1994.  Authors' Association:  Department of Electr. Engineering, Tel
Aviv University, Israel.
Source Text
antenna arrays, array signal processing, calibration,
interpolation, parameter estimation, radio direction-
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Keyword Text
Antenna arrays need to be calibrated to produce reliable direction-of-arrival
(DOA) estimates. During the calibration process, the array response vector
(also called the array manifold) is measured and stored, for a finite number of
directions. Most DOA estimators are based on evaluating a specific cost
function at all of the directions for which the array manifold was stored. The
direction which minimises (or maximises) the cost function is the initial DOA
estimate. Interpolation between adjacent directions is then used to obtain a
more accurate estimate. The authors examine the interpolation problem for
diversely polarised arrays and propose interpolation techniques that provide







Xu, Guanghan; Silverstein, Seth D.; Roy, Richard H.; Kailath, ThomasAuthor Text
IEEE Transactions on Signal Processing, Vol. 42, No. 2, pages 349-356,
February 1994.  Authors' Association:  University of Texas, Austin, Texas.
Source Text
Signal detection, Signal processing, Antenna arrays,
Eigenvalues and eigenfunctions,  Electrooptical
effects, Parameter estimation, Algorithms, Sensors,
Matrix algebra,  Invariance, Beamspace transformation,
ESPRIT algorithm, Direction of arrival (DOA) estimation
 algorithms
Keyword Text
Most high-resolution algorithms for sensor array processing require an
eigendecomposition, which is a computation that is difficult to implement in
parallel and  requires O(M3) multiplications for an M multiplied by M matrix,
corresponding to M  sensors. Beamspace transformation is one way of
reducing computation and sometimes  improving the estimation accuracy. As
a consequence of the beamspace transformation  performed, however, arrays
such as uniform linear arrays commonly used in direction  finding lose their
displacement invariance structure. As a result, computational  complexity
may actually increase since the computationally efficient ESPRIT algorithm
cannot be applied directly. In this paper, a method for restoring the invariance
structure  resulting in a beamspace ESPRIT algorithm is described.
Asymptotic performance  analysis of beamspace ESPRIT and simulation
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Keyword Text
Most high-resolution algorithms for sensor array processing require an
eigendecomposition, which is a computation that is difficult to implement in
parallel and requires O(M**3) multiplications for an M multiplied by M matrix,
corresponding to M sensors. Beamspace transformation is one way of
reducing computation and sometimes improving the estimation accuracy. As
a consequence of the beamspace transformation performed, however, arrays
such as uniform linear arrays commonly used in direction finding lose their
displacement invariance structure. As a result, computational complexity may
actually increase since the computationally efficient ESPRIT algorithm cannot
be applied directly. In this paper, a method for restoring the invariance
structure resulting in a beamspace ESPRIT algorithm is described.
Asymptotic performance analysis of beamspace ESPRIT and simulation






Experimental estimation of the spatial-coherence outer scale from a
wavefront statistical  analysis
Title Text
Ziad, A., Borgnino, J., Martin, F., Agabi, A.Author Text
Astronomy and Astrophysics, Vol. 282, No. 3, pages 1021-33; February 1994.
Authors' Association:  Department d'Astrophys., Nice University, Sophia
Antipolis, France.
Source Text
astronomical techniques, astronomy and astrophysics,
atmospheric optics, atmospheric  turbulence, image
processing, visibility, visible astronomical
observations, atmospheric turbulence outer scale,
atmospheric optics, astronomical seeing, visible,
astronomical image processing, temporal power spectra,
AD 1992 06 09, epsilon UMa,  stellar images, circular
apertures variances difference, atmospheric refractive
index  structure coefficient, spatial-coherence outer
scale, wavefront statistical analysis, high  angular
resolution imaging, angle-of-arrival normalized
covariance, different size  circular apertures,
differential image motion monitor, Fried's parameter,
atmospheric  turbulence, temporal power spectrum, 0.1
to 20 Hz, 550 NM, 0.10 m, 0.40 m
Keyword Text
Estimates of the spatial-coherence outer scale L/sub 0/ relevant for high
angular  resolution imaging are deduced from measurements of both the angle-
of-arrival  normalized covariance and the difference of the variances measured
with two different  size circular apertures. These measurements have been
obtained by means of an  experimental device that is identical to a differential
image motion monitor. Simultaneous  estimates of Fried's parameter r/sub 0/
are obtained from this difference. The sensitivity  of these techniques to the
different noises, and to the model describing the atmospheric  turbulence, is
analyzed and discussed. The effect of a finite outer scale on the temporal
power spectrum is also studied for three different models. The values obtained
for L/sub  0/ appear to be in good agreement with those presented in the
literature. The main  conclusion is that this parameter varies widely in time
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Keyword Text
Estimates of the spatial-coherence outer scale L/sub 0/ relevant for high
angular resolution imaging are deduced from measurements of both the angle-
of-arrival normalized covariance and the difference of the variances measured
with two different size circular apertures. These measurements have been
obtained by means of an experimental device that is identical to a differential
image motion monitor. Simultaneous estimates of Fried's parameter r/sub 0/
are obtained from this difference. The sensitivity of these techniques to the
different noises, and to the model describing the atmospheric turbulence, is
analyzed and discussed. The effect of a finite outer scale on the temporal
power spectrum is also studied for three different models. The values obtained
for L/sub 0/ appear to be in good agreement with those presented in the
literature. The main conclusion is that this parameter varies widely in time







VHF Direction Finder (VDF) Operational Test and Evaluation (OTE)
Integration and OTE Operational Test Logs and Data
Title Text
Barto, E., Bernheisel, R., Dyson, J., Pino, J.Author Text
Report:  DOT/FAA/CT-TN94/13, 102 pages, March 1994.  Authors'
Association:   Federal Aviation Administration Technical Center, Atlantic City,
NJ.
Source Text
Direction finding, Test and evaluation, Position
finding, Flight testing, Aircraft, Automatic pilots,
High frequency, Keyboards, Maintenance, Mixer tubes,
Solid state electronics, Very high frequency, Data
acquisition, Air navigation
Keyword Text
Preliminary Operational Test and Evaluation (OTE) Integration and OTE
Operational testing was conducted on the Very High Frequency (VHF)
Direction Finder (VDF) at the Green Bay, WI, Automated Flight Service
Station (AFSS), from March 29 through April 9, 1993. Formal OTE Integration
and OTE Operational testing was conducted from June 21 through June 24.
Testing was categorized into the areas of integration and maintenance,
display and keyboard functions, and operational flight testing. This document
provides the logs and processed data from the OTE Integration and OTE
Operational tests. This document supplements the VHF Direction Finder
(VDF) Operational Test and Evaluation (OTE) Integration and OTE Operational
Test Report, DOT/FAA/CT-TN94/12. Direction Finder (DF), Very High










IEE Proceedings:  Science, Measurement and Technology, Vol.141, No. 5,
pages 343-55, March 1994.
Source Text
cryptography, history, military systems, radar
applications, radio applicationsU-boat, Second World
War, submarine location system, Admiralty, shipborne
radars, airborne radars, German naval enigma cyphers,
HF direction finders, HF radio telephony, Leigh lights,
ASDIC, operational research, United Kingdom, North
Atlantic, ASV Mark III, Public Record Office, Battle of
Atlantic
Keyword Text
From the 3rd September 1939 to 31st May 1943 the Allies lost 11576000
tonnes of shipping. Although the great destructive power of U-boats had been
demonstrated during the First World War the essential lesson to be learnt
(the need for huge air and sea escort forces) was incapable of being
implemented at the outbreak of the Second World War. The expectation that
ASDIC (a submarine location system developed by the Admiralty during the
interwar years) would prove immediately effective and prevent a repetition of
the (1915-1918) U-boat offensive was not realised. There was an urgent need
for technology to aid the air and sea forces in their searches for submarines.
Notwithstanding the development of airborne and shipborne radars, the
breaking of the German naval enigma cyphers, the utilisation of land-based
and ship-based HF direction finders, HF radio telephony, Leigh lights,
improved ASDICs, operational research and many other innovations the threat
to the security of the United Kingdom in March 1943 was, according to the
Admiralty, greater than at any other rime of the war. But in May 1943 the U-
boats were withdrawn temporarily from the North Atlantic following the
introduction of a new radar, ASV Mark III. The paper is based on material held
in the Public Record Office and highlights the application of technology in the






Implementation of a proximal algorithm for linearly constrained
nonsmooth optimization  problems and computational results
Title Text
Dodu, J. C., Eve, T., Minoux, M.Author Text
Numerical Algorithms, Vol. 6, No. 3-4, pages 245-73; March 1994.Source Text
convex programming, optimization, proximal algorithm,
linearly constrained nonsmooth optimization problems,
convex  optimization
Keyword Text
This paper describes an implementation of the so-called proximal point
algorithm for  solving convex linearly constrained nonsmooth optimization
problems.  Contrary to other  previous implementations of the same approach
(which solve constrained nonsmooth  problems as unconstrained problems via
exact penalty function techniques), our  implementation handles linear
constraints explicitly (linear constraints being incorporated  into the direction-
finding subproblem).  The relevance and efficiency of the approach is
demonstrated through comparative computational experiments on many
classical test  problems from the literature, as well as on a series of large
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Keyword Text
This paper describes an implementation of the so-called proximal point
algorithm for solving convex linearly constrained nonsmooth optimization
problems. Contrary to other previous implementations of the same approach
(which solve constrained nonsmooth problems as unconstrained problems via
exact penalty function techniques), our implementation handles linear
constraints explicitly (linear constraints being incorporated into the direction-
finding subproblem). The relevance and efficiency of the approach is
demonstrated through comparative computational experiments on many
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Bias analysis for ESPRIT-type estimation algorithms. <EXTENSION> for
sensor array  processing
Title Text
Fu, Li and Yang, LuAuthor Text
IEEE Transactions on Antennas and Propagation, Vol. 42, No. 3, pages 418-
423, March 1994.   (ISSN 0018-926X)  (AIAA Technical Library)   Authors
Association:  Portland State University, Oregon
Source Text
multi sensor applications, incidence, direction
finding, plane waves, statistical analysis,
perturbation theory
Keyword Text
In this paper, a statistical analysis using perturbation expansion is applied to
the DOA  estimation bias for ESPRIT, State-Space Realization (TAM), and
Matrix-Pencil  algorithms, assuming that only a finite amount of array data is
available.  We have  obtained an analytical expression for the DOA estimation
bias in a simple and  self-contained fashion.  The tractable formula provides
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The eigencanceler: a new space-time interference cancelerTitle Text
Haimovich, A.Author Text
Conference:  1994 IEEE National Radar Conference, Atlanta, GA, March 29-
31, 1994.  Sponsored by Atlanta Section and the IEEE Aerospace &
Electronics System Society.  Conference Proceedings published by IEEE,
New York, NY, pages 194-9, 1994.  (ISBN 0 7803 1438 7)  Author's
Association:  Center for Commun. & Signal Process. Res., New Jersey Inst.
of Technol., Newark, NJ
Source Text
array signal processing, eigenvalues and
eigenfunctions, interference suppression, matrix
algebra, radar interferencespace-time interference
canceler, eigencanceler, data covariance matrix, radar
operation, temporal domain, spatial domain, Doppler
domain, time bandwidths products, signal space,
eigenvalues, interference energy, clutter, jammers,
space-time covariance matrix, angle of arrival, Doppler
frequency, interference subspace, noise subspace,
weight vector, computational complexity, robustness,
depth of cancellation
Keyword Text
The eigencanceler is proposed as a new alternative technique for adaptive
space-time radar beamforming. The eigencanceler exploits the eigen-structure
of the data covariance matrix to optimize the radar operation jointly in the
spatial and temporal domains. While the technique is applicable to a variety
of problems this paper focuses on adaptivity in the space and Doppler
domains. It is shown that signals received by the radar are characterized by
time bandwidths products much smaller than the dimensionality of the signal
space. Consequently, a limited number of eigenvalues contain most of the
interference energy caused by clutter and jammers. The corresponding
eigenvectors of the space-time covariance matrix contain all the angle of
arrival/Doppler frequency information required to filter the interferences out.
These eigenvectors span the interference subspace, while the remaining
eigenvectors span the noise subspace. The eigencanceler's weight vector is
designed orthogonal to the interference subspace, it provides minimum noise
enhancement and maintains specified gain at desired directions and doppler
frequencies. When compared to conventional space-time processing methods
such as the minimum variance beamformer, the eigencanceler is shown to be







Airborne System for Operation in Conjunction with a Marker Beacon.Title Text
Hiltz, F. F., Wilson, C. E.Author Text
Patent:  82 pages; March 1994.  Department of the Navy, Washington, DC.Source Text
markers, radio beacons, radio direction finders, patent
applications, actuation,  airborne, beacons, flares,
homing, infrared homing, radio signals, slant range,
visual  signals, range finding, remote control, NTISGPN
Keyword Text
An airborne radio system upon receipt of mode and code radio signals from a
marker  beacon that it is seeking, queries the marker beacon as to its slant
range and direction.   Upon receipt of information on the slant range and
direction the airborne system and/or  its operator make a determination
whether to initiate a radio signal that would activate  a flare on the marker






Coherent source location using autocorrelation matrix smoothing with
transmit/receive arrays
Title Text
Kozick, R.J. and Kassam, S.A.Author Text
Conference:  26th Southeastern Symposium on System Theory, Athens, OH,
March 20-22, 1994.  Sponsored by IEEE, Ohio University, College Eng. &
Technology.  Proceedings published by IEEE Comput. Soc. Press. Los
Alamitos, CA, pages 427-31, 1994.  (ISBN 0 8186 5320 5)  Authors'
Association:  Dept. of Electr. Eng., Bucknell Univ., Lewisburg, PA
Source Text
array signal processingcoherent source location,
autocorrelation matrix smoothing, transmit/receive
arrays, angle of arrival estimation techniques, AOA,
spatial smoothing operation, sum coarray, coherent
reflections, decorrelation method
Keyword Text
When arrays of narrowband transmitting and receiving elements are used to
locate the directions of remote targets, the reflections from the targets are
often spatially coherent. Angle of arrival (AOA) estimation techniques such as
MUSIC are not effective in this situation. A spatial smoothing operation can
be performed on the sum coarray of the transmit/receive system in order to
decorrelate the coherent reflections, and two previously-proposed methods
are of this type. In the present paper, a more general decorrelation method






Sensor-efficient angle of arrival estimation for constrained signalsTitle Text
Schodorf, J.B. and Williams, D.B.Author Text
Conference:  1994 IEEE National Radar Conference, Atlanta, GA, March 29-
31, 1994.  Sponsored by Atlanta Section and the IEEE Aerospace &
Electronics System Society.  Conference Proceedings published by IEEE,
New York, NY, pages 189-93, 1994.  (ISBN 0 7803 1438 7)  Author's
Association:  Sch. of Electr. & Comput. Eng., Georgia Inst. of Technol.,
Atlanta, GA
Source Text
array signal processing, linear systems, parameter
estimationangle of arrival estimation, constrained
signals, constant-amplitude narrowband signals, uniform
linear array, constant-amplitude constraint, algorithm,
computational efficiency, speed, performance, parameter
estimation
Keyword Text
The problem of resolving constant-amplitude narrowband signals with an M
sensor uniform linear array is investigated. Recent work has shown that
proper use of the constant-amplitude constraint allows the parameters of as
many as 2M-1 signals to be estimated. Even though algorithms for estimating
these parameters have thus far required excessive computation, little
research effort has been devoted to reducing the computation. A new
algorithm is proposed that is promising because of its computational







Sensor array calibration in the presence of mutual coupling and
unknown sensor gains  and phases
Title Text
See, C.M.S.Author Text
Electronics Letters, Vol. 30, No. 5, pages 373-374, March 3, 1994.   Author's
Association:  Defense Science Organization, Singapore, Singapore.
Source Text
antenna arrays, sensors, calibration, gain measurement,
radio direction finding systems,  algorithms, vectors,
eigenvalues and eigenfunctions, phase measurement,
sensor array calibration, mutual coupling, array signal
processing, sensor gains and  phases, direction of
arrival, true steering vectors
Keyword Text
The Letter presents a calibration algorithm for arrays whose spatial responses
are  perturbed by mutual coupling and unknown sensor gains and phases.
Unlike the  algorithm proposed by Pierre and Kaveh, the algorithm that we
propose does not require  the length of the true steering vector to be known
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Keyword Text
The Letter presents a calibration algorithm for arrays whose spatial responses
are perturbed by mutual coupling and unknown sensor gains and phases.
Unlike the algorithm proposed by Pierre and Kaveh, the algorithm that we
propose does not require the length of the true steering vector to be known






Testing the hypothesis of time series distribution parameters.
Application to signal  detection
Title Text
Shishkov, V. V.Author Text
Radiotekhnika i Elektronika, Vol. 39, No. 3, pages 411-423, March 1994.Source Text
Signal processing, Information theory, Signal
interference, Mathematical models,  Mathematical
techniques, Probability, Statistical methods, Time
series analysis, Fourier  transforms, Radar, Signal
detection
Keyword Text
Asymptotically optimal algorithms of signal processing are constructed using
the models  in the form of parametric time series and the approximation of the
distributions family  having simple sufficient statistics. Applications to
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A constrained total least squares approach for sensor position
calibration and direction finding
Title Text
Soonjoo Hwang and Williams, D.B.Author Text
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31, 1994.  Sponsored by Atlanta Section and the IEEE Aerospace &
Electronics System Society.  Conference Proceedings published by IEEE,
New York, NY, pages 155-9, 1994.  (ISBN 0 7803 1438 7)  Author's
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approximations, linear systems, maximum likelihood
estimation, parameter estimationsensor position
calibration, direction finding, maximum likelihood
method, array signal processing algorithm, self-
calibration, TLS method, generalized data fitting
method, system model, direction estimation, constrained
total least squares
Keyword Text
In this paper we present a new maximum likelihood array signal processing
algorithm that uses self-calibration and the total least squares (TLS)
technique for improved direction finding when the sensor (or antenna)
positions are not known exactly. The TLS method is a generalized data fitting
method that is appropriate for cases when the system model contains error or
is not known. In order to apply TLS techniques to array signal processing, we
propose constrained-TLS (C-TLS) and show that the solution can be
represented by combining the constraint and the least squares (LS)
approach. The algorithm performs calibration and direction estimation






Complex-valued neural network for direction of arrival estimationTitle Text
Yang, W. H., Chan, K. K., Chang, P. R.Author Text
Electronics Letters, Vol. 30, No. 7, pages 574-575, March 31, 1994.Source Text
Neural networks, Radio direction finding systems,
Signal processing, Antenna arrays,  Parameter
estimation, Signal filtering and prediction, Matrix
algebra, Computational  complexity, Correlation theory,
Mathematical models, Complex valued neural networks,
Direction of arrival estimation, Maximum likelihood
methods, Linear prediction methods, Eigenspace methods
Keyword Text
A complex-valued neural network for the implementation of a direction of
arrival (DoA)  estimator is presented. The network is based on the linear
prediction method, with data  processed fully in the complex domain.
Simulation results are given to demonstrate the  effectiveness of the network
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Keyword Text
A complex-valued neural network for the implementation of a direction of
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Probability of arrival-angle fluctuations and the statistics of the intensity
fluctuations  caused by narrow laser beam motion
Title Text
Zhang YixinAuthor Text
Chinese Journal of Lasers, Vol. A21, No. 3, pages 211-15; 20 March 1994.
Author's Association:  Department of Mechanics, Wuxi Institute of Light Ind.,
China.
Source Text
fluctuations, geometrical optics, laser beams, laser
theory, probability, statistical  analysis, arrival-
angle fluctuations, probability, statistics, intensity
fluctuations, narrow laser  beam motion, Fokker-Plank
equation, probability density, Ornstein-Uhlenbeck
process,  Markovian random process approximation,
geometrical optics approximation, laser  propagation,
atmospheric turbulence, Rician probability distribution
density function,  propagating distance
Keyword Text
The Fokker-Plank equation for probability density of the arrival-angle
fluctuations, which  is satisfied with the Ornstein-Uhlenbeck process, is
derived by making use of the  Markovian random process approximation for
arrival-angle fluctuations and geometrical  optics approximation for laser
propagation in atmospheric turbulence. The Rician  probability distribution
density function of the arrival-angle fluctuations that relies on the  propagating
distance is obtained. A discussion of the statistics of the intensity
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Keyword Text
The Fokker-Plank equation for probability density of the arrival-angle
fluctuations, which is satisfied with the Ornstein-Uhlenbeck process, is
derived by making use of the Markovian random process approximation for
arrival-angle fluctuations and geometrical optics approximation for laser
propagation in atmospheric turbulence. The Rician probability distribution
density function of the arrival-angle fluctuations that relies on the propagating
distance is obtained. A discussion of the statistics of the intensity







A numerical calculation method for the determination of
electromagnetic fields
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Source Text
antenna radiation patterns, antenna theory, digital
simulation, electromagnetic field theory, frequency-
domain analysis, helicopters, integral equations, radio
direction-finding, telecommunications computingelectric
field integral equations, numerical calculation,
electromagnetic fields, field distributions, antennas,
stationary plants, mobile equipment, computational
methods, electrodynamic properties, frequency domain,
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Keyword Text
Numerical simulations play an increasing part in determining field distributions
around antennas and radiations from stationary plants or mobile equipment.
Modern computational methods are in a position to analyse even complex
and realistic structures with regard to their electrodynamic properties.
Especially for computations in the frequency domain and freely radiating
structures, the method of moments has shown itself to be the best suited.
The theory of electric and magnetic field integral equations is set out and
applied to vehicular antennas and coupling into the human body model, and






Improvements of a magnetic direction-finder network in the Tohoku
District
Title Text
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Source Text
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direction-finder network, Tohoku District, Tohoku
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waveform discrimination modification, detection
efficiency  improvement, operational characteristics
Keyword Text
Tohoku Electric Power company constructed an LLP-system that covered
Tohoku district  with 9 magnetic direction finders (DFs). This system is
capable of locating lightning  flashes with current exceeding 10 kA in good
location accuracy, throughout the coverage  area. The successful operation of
this new system was achieved through the modification  of waveform
discrimination criteria to improve detection efficiency, and through the
optimum arrangement of the DFs, together with the evaluation of site error at
each DF.  Based on the analysis of the data obtained so far, operational
characteristics of the system  and some factors which affect the performance
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Johnson, R. L., Black, Q. R., and Sonsteby, A. G.Author Text
Southwest Research Institute, San Antonio, TX,  IEEE Transactions on
Aerospace and Electronic Systems, Vol.  30, No.  2, pp 462-470
Source Text
Keyword Text
This paper considers the problem of passive geolocation for the case of HF
multipath propagation.  A new technique is developed for the estimation of
interpath time delay applying the multiple signal classification (MUSIC)
superresolution spectral estimation method.  The technique samples the
signals received by two spatially separated antennas to compute the
normalized MUSIC cepstrum.  The method is applied to experimental data in






On a synthesis of 2-D radiolocation images of moving objects using
combination of  aperture synthesis and tomography methods
Title Text
Kuriksha, A. A.Author Text
Radiotekhnika i Elektronika, Vol. 39, No. 4, pages 613-618,  April 1994.Source Text
radar imaging, synthetic aperture radar, surKeyword Text
Possibilities, conditions and algorithms are considered for obtaining the two-
dimensional  radar imaging of a moving object by the amplitude (noncoherent
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Possibilities, conditions and algorithms are considered for obtaining the two-
dimensional radar imaging of a moving object by the amplitude (noncoherent






High-resolution direction-finding algorithms, overview and application-
oriented aspects
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Liebmann, R. and Schopp, M.Author Text
ITG-Fachberichte, No.128, pages 133-6, April 1994.  Authors' Association:
Deutsche Aerosp., Ulm, Germany.
Source Text
antenna arrays, antenna radiation patterns, directive
antennas, radio direction-findingresolution limits,
direction-finding algorithms, lobe width, antenna
array, signal model, antenna geometry, hardware,
average directional errors, antenna errors, S/N ratio,
angular separation, frequency, correlation, radiation
coupling, platform influence
Keyword Text
High-resolution direction-finding methods make possible the resolution of
several incoming waves even at angular separations less than the lobe width
of the antenna array employed, when classical beamforming fails. A
precondition for this is simultaneous sampling of the interference field at all
antenna elements, which needs a very precisely calibrated multichannel
receiver. After a brief review of existing direction-finding algorithms the
preconditions are discussed with regard to the signal model, antenna
geometry and hardware. Resolution limits and average directional errors as a
function of antenna errors, S/N ratio, angular separation, frequency and
correlation are obtained from simulation. The allowance for radiation coupling






Computational aspects of shortwave scattering by a smooth waveshaped
grating under grazing incidence
Title Text
Popov, M.M. and Zalipaev, V.V.Author Text
Conference:  Second Internal Conference on Computation in
Electromagnetics, London, UK, April 12-14, 1994.  (ISBN 0 85296 609 1)
Authors' Association:  Steklov (V.A.) Math. Inst., Moscow, Russia.
Source Text
boundary-value problems, electromagnetic wave
polarisation, electromagnetic wave scattering, ocean
waves, radionavigationshortwave scattering, smooth
waveshaped grating, grazing incidence, time-harmonic
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Keyword Text
The authors consider the following time-harmonic problem: a smooth
waveshaped periodic boundary is illuminated by a plane electromagnetic
wave. The surface is assumed to be perfectly conductive and the problem is
treated in two dimensional case, so it can be separated in two scalar
problems for E and H polarization. Therefore the wave field as a scalar
function satisfies the reduced wave equation and Dirichlet's or Neumann's
boundary condition according to polarization. All the numerical results
presented hold for the case of Dirichlet's boundary condition, although the
asymptotic formulae can be extended to other boundary conditions. The
problem is investigated under the following assumptions: i) wavelength of the
incident plane wave is assumed to be small compared with the period of the
boundary, height of the humps, and radius of curvature of the boundary. This
means the shortwave approximation applies and both ideas and methods of
the GTD can be used. ii) The grazing angle is small. This implies that only the
tops of the humps of the boundary are illuminated while all other parts of the
boundary remain unlit, i.e. in a deep shadow. Both these assumptions seem
to be natural for the problem of radiolocation near the ocean surface. The
latter one has attracted the authors' attention and remains the main aim of
their investigations. In present formulation the authors model the ocean
surface as a wavy periodic boundary and reduce the problem to the 2D case.
Thus they arrive at the classical problem of the grating theory which
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Source Text
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Keyword Text
In array signal processing, most high resolution methods are established
based on the  spatially white noise model. However, in real environments, the
noise model is often  either unknown or undeterminable. This may cause the
high resolution methods severe  degradation in performance. In the paper,
under the assumption that noise correlation is  spatially limited, using two
separated arrays, the authors propose a maximum likelihood  method for the
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Keyword Text
In array signal processing, most high resolution methods are established
based on the spatially white noise model. However, in real environments, the
noise model is often either unknown or undeterminable. This may cause the
high resolution methods severe degradation in performance. In the paper,
under the assumption that noise correlation is spatially limited, using two
separated arrays, the authors propose a maximum likelihood method for the






Use of active antennas for direction-finding of broadband
electromagnetic sources
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Schallner, M. and Landstorfer, F.M.Author Text
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Inst. for High Frequency Technol., Stuttgart Univ., Germany.
Source Text
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Keyword Text
Sensitive antennas of wide bandwidth are required for this purpose. Two
antenna systems for frequencies up to 1 GHz and 100 MHz are presented
which meet these requirements and make for sufficient directional accuracy






Reminiscence: At the Dawn of the Space AgeTitle Text
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Source Text
antennas, geomagnetic field, Faraday rotation,
scintillation, diurnal effects, seasonal effects, solar
activity, animal tracking, wildlife, radio telemetry,
audio frequency discriminator, birds
Keyword Text
This paper is an accounting of occurrences in October 1957 at the beginning
of the International Geophysical Year (IGY) at the University of Illinois and
their  observations of the Sputnik I Russian satellite which had been placed
into earth orbit.  A brief description of the equipment that was initially
assembled to track the satellite is described and how, out  of this early effort,
the ionospheric research program came into being at the University of Illinois.
The birth of "Nora-Alice 1," a satellite beacon transmitter system, is
described. (Abstract written for purpose of this publication by Southwest
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Keyword Text
This paper is an accounting of occurrences in October 1957 at the beginning
of the International Geophysical Year (IGY) at the University of Illinois and
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diversity, performance
Keyword Text
One method to improve the capacity of a code division multiple access
(CDMA) system is to use an array of receivers in the base station. For such a
system to work, it must be able to locate the directions of arrival (DOA) of all
the active users present within the cell. One of the most popular algorithms to
perform this task is the MUSIC algorithm, which provides a compromise
between good resolution and computational complexity. One problem present
in the algorithm is its inability to cope with correlated multipath signals: the
spatial smoothing technique is shown to be a simple and effective method of
overcoming this difficulty. The receiver can utilise the DOA information to
exploit spatial diversity present within the cell, and some simple BER results
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antennas, direct broadcasting by satellite, numerical
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propagation
Keyword Text
The following topics were dealt with: antennas for new applications; millimetric-
wave antennas; satellite broadcast antennas; phased array antennas; radar
and direction-finding antennas; antenna measurement methods; numerical
methods for reflector and lens antennas; planar antennas; mobile antennas;
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frequency allocation, interference suppression, radio
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Keyword Text
The paper investigates methods to minimize interference between spread-
spectrum (SS)  radio-location systems and other radio services. Methods to
control the power spectral  density (PSD) of SS signals are reviewed. A novel
technique, called 'split-signal', is  described which minimizes mutual
interference. The technique exploits the noncontinuous  use of the radio
spectrum by splitting the SS signals into several lower-rate,  narrower-
bandwidth components. These are transmitted independently in gaps in the
radio spectrum and recombined at the receiver. It is shown, by analysis and
simulation,  that the performance of split-signal SS radio-location systems in
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Keyword Text
The paper investigates methods to minimise interference between spread-
spectrum (SS) radio-location systems and other radio services. Methods to
control the power spectral density (PSD) of SS signals are reviewed. A novel
technique, called 'split-signal', is described which minimises mutual
interference. The technique exploits the noncontinuous use of the radio
spectrum by splitting the SS signals into several lower-rate, narrower-
bandwidth components. These are transmitted independently in gaps in the
radio spectrum and recombined at the receiver. It is shown, by analysis and
simulation, that the performance of split-signal SS radio-location systems in






The untold Pearl Harbor radar storyTitle Text
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equipment, radar antennas, radar  equipment, signal
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Keyword Text
Ever wonder what happened to the radar set that detected the Japanese
aircraft before the  raid on Pearl Harbor? This article reveals the fate of that
SCR-270 radar set; describes  some of the radar development background;
and includes typical results of a World War  II command, control and
communications system that used the SCR-270 as its backbone  radar. The
SCR-270 was a radio-echo detection and direction finding set for locating
aircraft. It operated by transmitting a short-duration pulse of high frequency
radio waves,  which would be reflected or re-radiated by any metallic or
conducting surface within the  field of the directive transmitting antenna;
therefore, one or more aircraft within the  antenna field appeared as a source
of reflected radio waves. Rotating the antenna which  also served as the
receiving antenna, provided a means for determining the azimuth or  direction
of aircraft. The system measured the time it took a blip or reflected return
from  the target to appear on a cathode ray tube indicator, to give the distance
or range to the  detected aircraft. The maximum range of the radar was about
250 miles up to 50,000 feet  under all atmospheric conditions including rain,
mist, smoke or fog, and during daylight  or darkness. The azimuth and range
data supplied by the set permitted the plotting of the  location of detected
aircraft on maps. Major performance characteristics of the radar are  provided
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Keyword Text
Ever wonder what happened to the radar set that detected the Japanese
aircraft before the raid on Pearl Harbor? This article reveals the fate of that
SCR-270 radar set; describes some of the radar development background;
and includes typical results of a World War II command, control and
communications system that used the SCR-270 as its backbone radar. The
SCR-270 was a radio-echo detection and direction finding set for locating
aircraft. It operated by transmitting a short-duration pulse of high frequency
radio waves, which would be reflected or re-radiated by any metallic or
conducting surface within the field of the directive transmitting antenna;
therefore, one or more aircraft within the antenna field appeared as a source of
reflected radio waves. Rotating the antenna which also served as the receiving
antenna, provided a means for determining the azimuth or direction of aircraft.
The system measured the time it took a blip or reflected return from the target
to appear on a cathode ray tube indicator, to give the distance or range to the
detected aircraft. The maximum range of the radar was about 250 miles up to
50,000 feet under all atmospheric conditions including rain, mist, smoke or
fog, and during daylight or darkness. The azimuth and range data supplied by
the set permitted the plotting of the location of detected aircraft on maps.
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Parametric estimators, Matrix transformation
Keyword Text
In array signal processing, most high resolution methods are established
based on the  spatially white noise model. However, in real environments, the
noise model is often  either unknown or undeterminable. This may cause the
high resolution methods severe  degradation in performance. In this paper,
under the assumption that noise correlation  is spatially limited, using two
separated arrays, we propose a maximum likelihood  method for the
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Keyword Text
A small-array shortwave direction-finding (DF) system using spatial spectrum
estimation  technology is introduced and some experimental results are
presented. It is demonstrated  that this system can resolute not only non-
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Keyword Text
A little-array shortwave direction-finding (DF) system using spatial spectrum
estimation technology was introduced and some experimental results was
presented. It was demonstrated that this system can resolute not only non-
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Integration and OTE Operational Test Report
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Keyword Text
This report provides the results of the Operational Test and Evaluation (OTE)
Integration and OTE Operational testing that was conducted on the new FA-
10121 Very High Frequency (VHF) Direction Finder (VDF) at the Green Bay,
WI, Automated Flight Service Station (AFSS). It covers testing accomplished
to verify that the system meets the requirements identified in the Direction
Finder (DF) Test Verification Requirements Traceability Matrix (TVRTM) from
the OTE Integration and OTE Operational Test Plan. Based on this testing, it
is concluded that the system should be deployed. Direction Finder (DF), Very
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Keyword Text
Preliminary Operational Test and Evaluation (OTE) Integration and OTE
Operational  testing was conducted on the Very High Frequency (VHF)
Direction Finder (VDF) at the  Green Bay, WI, Automated Flight Service
Station (AFSS), from March 29 through April  9, 1993.  Formal OTE
Integration and OTE Operational testing was conducted from June  21 through
June 24.  Testing was categorized into the areas of integration and
maintenance, display and keyboard functions, and operational flight testing.
This  document provides the logs and processed data from the OTE
Integration and OTE  Operational tests.  This document supplements the VHF
Direction Finder (VDF)  Operational Test and Evaluation (OTE) Integration and
OTE Operational Test Report,  DOT/FAA/CT-TN94/12.  Direction Finder (DF),
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Keyword Text
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Keyword Text
In this report, a technique is developed that uses frequency and bearing
measurements  to determine the distance and velocity of a steady sinusoidal
acoustic source moving with  constant velocity relative to a receiver (which
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In this report, a technique is developed that uses frequency and bearing
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Title Text
Chapin, E. and Kudeki, E.Author Text
Journal of Geophysical Research, Vol. 99, No. A5, pages 8937-49; 1 May
1994.  Authors' Association:  Department of Electrical & Computer
Engineering, Illinois University, Urbana, Illinois.
Source Text
meteors, thermosphere, wind, radar interferometric
imaging studies, long-duration meteor echoes,
Jicamarca, zonal  velocity profile, zonal speeds,
vertical shears, rapid temporal variations, spectral
analysis, angle of arrival, scattering mechanism, AD
1990 08, 20 to 100 m/s
Keyword Text
A large number of long-duration (>or=15 s) meteor echoes were detected at
the  Jicamarca Radio Observatory on two nights in early August 1990 during
an evening  electrojet experiment. Using an interferometric imaging technique,
the authors were able  to measure a zonal velocity profile for each meteor
trail. The analysis procedure differs  from conventional meteor wind methods
in that it provides instantaneous profiles rather  than long-term average
information. Significant altitudinal and temporal variabilities of  the horizontal
velocities were noted. Zonal speeds of up to 100 m s/sup -1/, large vertical
shears of up to 20 m s/sup -1//km, and rapid temporal variations of up to 50 m
s/sup -1/  over an hour interval were observed. Spectral analysis indicates the
presence and decay  of asymmetrical high-frequency signal components.
Possible explanations for the  observed high-frequency components are
discussed as are the angle of arrival of and the  scattering mechanism
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Keyword Text
The estimation of the number of sinusoids present in a signal embedded in
additive, white noise is investigated. The authors' goal is to detect spectral
lines associated with target vehicles, in such a way as to develop processing
electronics to increase both safety and comfort in vehicles. Here, they
present a new algorithm of detection, based on the FFT-method. An adaptive
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Keyword Text
The short story about the over-the-horizon radiolocation conception and
development in  Russia and Ukraine is given. The main results in the area of
theoretical and experimental  research of detection and tracking of ascending
ballistic missiles and aircraft by means  of over-the-horizon radar are
analyzed. The work connected with the sea surface state  control and
overseas ship detection are considered. Some results of the research in the
area of the ionosphere, propagation of waves and reflections from ballistic
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sea surface state control, oversea ship detection,
ballistic missiles plasma layers
Keyword Text
The short story about the over-the-horizon radiolocation conception and
development in Russia and Ukraine is given. The main results in the area of
theoretical and experimental research of detection and tracking of ascending
ballistic missiles and aircraft by means of over-the-horizon radar are analysed.
The work connected with the sea surface state control and oversea ship
detection are considered. Some results of the research in the area of the
ionosphere, propagation of waves and reflections from ballistic missiles






Wave characteristics of tweek atmospherics deduced from the direction-
finding  measurement and theoretical interpretation
Title Text
Hayakawa, M., Ohta, K., Baba, K.Author Text
Journal of Geophysical Research, Vol. 99, No.D5, pages 10733-43; 20 May
1994.  Authors' Association:  University of Electro-Communications, Tokyo,
Japan.
Source Text
atmospheric electromagnetic wave propagation,
atmospherics, ionospheric  electromagnetic wave
propagation, radiowave propagation, atmosphere,
ionosphere, radiowave propagation, tweek atmospherics,
wave  characteristics, direction-finding measurement,
theory, azimuthal angle, polarization,  frequency
dependence, China, Earth-ionosphere waveguide,
formation mechanism
Keyword Text
Detailed wave characteristics (incident and azimuthal angles, wave
polarization, and their  frequency dependences) of tweek atmospherics have
been elucidated on the basis of the  application of the authors' field-analysis
direction finding to the VLF data observed in  southern China. It is then found
that the wave polarization of the first-order mode at the  frequency above its
cutoff frequency (f/sub 1c/=1.7 approximately 1.8 kHz) is always  left handed
and it becomes exactly left-handed circular when the wave frequency
decreases down to the f/sub 1c/, together with the fact the incident angle
becomes zero  (vertical) when the frequency approaches f/sub 1c/. Whereas
the zeroth-order mode at  frequency below f/sub 1c/ is found to be linearly
polarized. These wave properties are  first interpreted qualitatively, and then
the authors try to explain them in terms of the full  wave theory in the Earth-
ionosphere waveguide in which the realistic electron density  profiles of the
lower ionosphere are assumed. Finally, it is suggested that the
measurement of wave polarization, as given in this paper, would be useful in
studying  the formation mechanism of tweek tails, the coupling into whistler
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1994. Authors' Association:  University of Electro-Communications, Tokyo,
Japan.
Source Text
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Keyword Text
Detailed wave characteristics (incident and azimuthal angles, wave
polarization, and their frequency dependences) of tweek atmospherics have
been elucidated on the basis of the application of the authors' field-analysis
direction finding to the VLF data observed in southern China. It is then found
that the wave polarization of the first-order mode at the frequency above its
cutoff frequency (f/sub 1c/=1.7 approximately 1.8 kHz) is always left handed
and it becomes exactly left-handed circular when the wave frequency
decreases down to the f/sub 1c/, together with the fact the incident angle
becomes zero (vertical) when the frequency approaches f/sub 1c/. Whereas
the zeroth-order mode at frequency below f/sub 1c/ is found to be linearly
polarized. These wave properties are first interpreted qualitatively, and then
the authors try to explain them in terms of the full wave theory in the Earth-
ionosphere waveguide in which the realistic electron density profiles of the
lower ionosphere are assumed. Finally, it is suggested that the measurement
of wave polarization, as given in this paper, would be useful in studying the
formation mechanism of tweek tails, the coupling into whistler mode waves of






Meteorological and electrical aspects of winter thundercloudsTitle Text
Kitagawa, N. and Michimoto, K.Author Text
Journal of Geophysical Research, Vol. 99, No. D5, pages 10713-21; 20 May
1994.
Source Text
atmospheric electricity, lightning, thunderstorms,
atmosphere, thunderstorm, electrical aspects, winter,
cloud, Japan Sea, electric field,  dipole electrical
structure, developing stage, tripole structure, mature
stage, graupel  particles, negative charge, positive
charge, microphysics, charge separation, lightning
Keyword Text
The winter thunderclouds that frequently visit the southeastern coastal area of
the Japan  Sea were investigated by the field work, operating radars, the
sferics direction-finder  system, and the field-mill network. The clouds take
the dipole electrical structure at their  developing stage and then take the
tripole structure at the mature stage. However, the  period covering both
dipole and tripole structures is very short (usually less than 10 min  in early or
late winter and less than several minutes in midwinter), because the graupel
particles that carry the main negative charge and the lower positive charge do
not stay  stationarily in the clouds but fall off rapidly. For the remainder of the
period of cloud  duration, which lasts relatively long, the positive charge
predominates in the clouds. The  grade of charge separation and lightning
activity is restricted by the altitude of -10  degrees C temperature level. When
the altitude is lower than 1.8 km, the clouds exhibit  weak or no lightning
activity. When it is lower than 1.4 km, the clouds exhibit neither  natural
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aspects, winter, cloud, Japan Sea, electric field,
dipole electrical structure, developing stage, tripole
structure, mature stage, graupel particles, negative
charge, positive charge, microphysics, charge
separation, lightning
Keyword Text
The winter thunderclouds that frequently visit the southeastern coastal area of
the Japan Sea were investigated by the field work, operating radars, the
sferics direction-finder system, and the field-mill network. The clouds take the
dipole electrical structure at their developing stage and then take the tripole
structure at the mature stage. However, the period covering both dipole and
tripole structures is very short (usually less than 10 min in early or late winter
and less than several minutes in midwinter), because the graupel particles
that carry the main negative charge and the lower positive charge do not stay
stationarily in the clouds but fall off rapidly. For the remainder of the period of
cloud duration, which lasts relatively long, the positive charge predominates in
the clouds. The grade of charge separation and lightning activity is restricted
by the altitude of -10 degrees C temperature level. When the altitude is lower
than 1.8 km, the clouds exhibit weak or no lightning activity. When it is lower







A Panoramic Code for Sound Location by Cortical NeuronsTitle Text
Middlebrooks, John C., Clock, Ann E., Xu, Li and Green, David M.Author Text
Science, vol. 264, May 1994.Source Text
animal, anesthesia, cat, feline, Gaussian impulse,
stimulus, loudspeakers, visual, somatosensory, cortex,
brain, spatial coding, auditory neurons
Keyword Text
By conventional spike count measures, auditory neurons in the cat's anterior
ectosylvian sulcus cortical area are broadly tuned for the location of a sound
source.  Nevertheless, an artificial neural network was trained to classify the
temporal spike   patterns of single neurons according to sound location.  The
spike patterns of 73 percent of single neurons coded sound location with
more than twice  the chance level of accuracy, and spike  patterns
consistently carried more information than spike counts alone.  In contrast to
neurons that are sharply tuned for location, these neurons appear to encode
sound locations throughout 360 degrees of azimuth.  (Authors' abstract,
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Interference-protective meter of the global extremeTitle Text
Naumov, V. V.Author Text
Inst Elektroniki AN Belarusi, Minsk, Belorus, Pribory i Tekhnika
Eksperimenta No. 3, pages 208, May - June 1994.
Source Text
electronic equipment, electronic circuit tracking,
frequency converters, analog to digital  conversion,
comparator circuits, data storage equipment, signal
interference, spurious  signal noise, global extreme
Keyword Text
There is described a device for measuring and indicating amplitude values of
the global  extreme of analog signals in the conditions of systematic action of
impulse interference,  noises and pickups. The device can be used in the
analyzers of function extreme, the  systems of automatic extreme regulation,
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Keyword Text
There is described a device for measuring and indicating amplitude values of
the global extrema of analog signals in the conditions of systematic action of
impulse interference, noises and pickups. The device can be used in the
analyzers of function extrema, the systems of automatic extremum






Cloud-to-ground lightning flash characteristics in the contiguous United
States: 1989-1991
Title Text
Orville, R. E.Author Text
Journal of Geophysical Research, Vol. 99, No. D5, pages 10833-41; 20 May
1994.  Author's Association:  Cooperative Institute for Applied Meteorology
Studies, Texas A&M University, College Station, Texas.
Source Text
lightning, cloud-to-ground lightning flash count,
contiguous United States, AD 1989 to 1991,  maximum
flash densities, Florida, database, Midwest,
interannual variation,  geographical variation, Maine,
Oregon, USA, wideband magnetic direction finder
recordings
Keyword Text
Wideband magnetic direction finders have been used to obtain a cloud-to-
ground lightning  flash count for the contiguous United States, an area of
7.7*10/sup 6/ km/sup 2/, for the  period 1989 through 1991. Over 46 million
flashes to ground were recorded and are  divided among the three years, 13.4
million in 1989, 15.9 million in 1990, and 16.9  million in 1991. Maximum flash
densities occur in Florida and increase each year, from  9 flashes km/sup -2/
(1989) to 13 flashes km/sup -2/ (1991). The database contains 1.7  million
positive flashes divided among the three years, 0.4 million in 1989, 0.6 million
in 1990, and 0.7 million in 1991. In 1990 and 1991 the positive flash density
maximum  occurred in Florida but elsewhere in 1989. Secondary maximum
positive flash densities  occur throughout the Midwest. The annual mean
percentage of positive flashes in the  total lightning count is 3.7% for the
period 1989-1991. The interannual variation is  small, ranging from 3.1%
(1989) to 4.0% (1991). However, in any given year the  geographical variation
of the percentage of positive flashes is large. The percentage of  positive
flashes is 2% (1989) at the latitude of Florida but near 25% and higher at the
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Keyword Text
Wideband magnetic direction finders have been used to obtain a cloud-to-
ground lightning flash count for the contiguous United States, an area of
7.7*10/sup 6/ km/sup 2/, for the period 1989 through 1991. Over 46 million
flashes to ground were recorded and are divided among the three years, 13.4
million in 1989, 15.9 million in 1990, and 16.9 million in 1991. Maximum flash
densities occur in Florida and increase each year, from 9 flashes km/sup -2/
(1989) to 13 flashes km/sup -2/ (1991). The database contains 1.7 million
positive flashes divided among the three years, 0.4 million in 1989, 0.6 million
in 1990, and 0.7 million in 1991. In 1990 and 1991 the positive flash density
maximum occurred in Florida but elsewhere in 1989. Secondary maximum
positive flash densities occur throughout the Midwest. The annual mean
percentage of positive flashes in the total lightning count is 3.7% for the
period 1989-1991. The interannual variation is small, ranging from 3.1% (1989)
to 4.0% (1991). However, in any given year the geographical variation of the
percentage of positive flashes is large. The percentage of positive flashes is
2% (1989) at the latitude of Florida but near 25% and higher at the latitudes of






Unconventional algorithm for emitter position location in three-
dimensional space using data from two-dimensional direction finding
Title Text
Paradowski, L.Author Text
Conference:  National Aerospace and Electronics Conference, Dayton, OH,
May 23-27, 1994.  Conference Proceedings published by IEEE, New York,
NY, Vol.1, pages 246-50, 1994. (ISBN 0 7803 1893 5)  Author's Association:
Inst. of Radar Technol., Mil. Univ. of Technol., Warsaw, Poland.
Source Text
angular measurement, array signal processing,
electronic countermeasures, iterative methods, jamming,
matrix algebra, measurement errors, military computing,
nonlinear systems, numerical analysis, parameter
estimation, position measurement, signal
detectionemitter position location, three-dimensional
space, two-dimensional direction finding, angle
measurements, triangulation algorithms, position
estimation, Electronic Intelligence, Electronic
Warfare, horizontal bearing, azimuth of emitter,
vertical bearing, elevation angle, generalized bearing,
iterative process, double reduction of matrix,
homogeneity, measurement equations, gradient matrix,
statistical properties, computational properties,
estimation errors, radar
Keyword Text
Various papers have been published concerning emitter position location
using angle measurements. The so called triangulation algorithms were
formulated mostly for position estimation on the plane. These algorithms are
widely applied in Electronic Intelligence (ELINT) and Electronic Warfare (EW)
operations. Conventional (classical) algorithms for emitter position
determination in three-dimensional space use the horizontal bearing (azimuth
of an emitter) and the vertical bearing (elevation angle) obtained from real
measurements. Such algorithms need these measurement magnitudes
without any primary processing. The unconventional (non-classical) algorithm
presented here uses the both above-mentioned bearings, however these real
observations are linked up within the singular pseudo-observation called the
generalized bearing (or slant azimuth). Thus real angle measurements are
preprocessed here. Such approach yields double reduction of matrix and
vector dimensions as well as provide homogeneity or measurement equations
and in consequence give homogeneous form of the gradient matrix. This
algorithm shows good statistical and computational properties. It provides
slightly higher accuracy of position estimation and requires essentially






Electronically scanned radar for automotive obstacle avoidanceTitle Text
Relph, B.M., Simmons, I.M., Stove, A.G.Author Text
Conference:  9th International Conference on Automotive Electronics, London,
UK, May 17-19, 1994.  Sponsored by IMechE, IEE, Assoc. Technica
Automobile, SAE.  Conference Proceedings published by IMechE, London,
UK, pages 69-74, 1994.  (ISBN 0 85298 907 5)   Authors' Association:
Philips Res. Lab., Redhill, UK
Source Text
automotive electronics, radar antennas, radar
applications, radar systems, radio direction-finding,
road traffic, traffic controlautomotive obstacle
avoidance, obstacle detection radar, sensor, angular
position, electronically scanned antenna, design, 94 GHz
Keyword Text
Obstacle detection radar systems will help the driver to make decisions
affecting both the longitudinal and lateral positioning of the car, i.e. steering
around obstacles. This means firstly that the sensor will have to process
information about the angular positions of objects it detects, and also that it
must be able to make this information available to the driver in a safe and
effective manner. The paper describes a 94 GHz prototype obstacle avoidance
radar which uses an electronically scanned antenna which scans the beam to
'map out' the area ahead of the car. The paper discusses the system design






Conditional Probability Density Functions Arising in Bearing EstimationTitle Text
Roan, M. J. and Dzielski, J. E.Author Text
Report:  PSU/ARL-TR-94-09, 99 pages, May 1994.  Authors'  Association:
Pennsylvania State University, Applied Research Lab., Pennsylvania.
Source Text
Probability density functions, Acoustic tracking,
Signal processing, Arrays, Comparison, Computations,
Estimates, Simulation, Theses, S ignal to noise ratio,
Angle of arrival, Covariance, Wavefronts, Gaussian
noise, Bearing(Direction), Cramer-Rao bounds
Keyword Text
The aim of this thesis is to calculate and discuss some of the properties of
probability density functions of bearing angle conditioned on the data receive
an array of sensors. The development of the thesis goes through three major
stages. The first stage of the development is the theoretical derivation of the
probability density function. The second stage of the development concerns
the calculation of the density function with examples. This development
includes a detailed discussion of the simulation used to produce the data on
which the density functions are conditioned and the code written to do the
actual computations. The third stage of the development is the analysis of
estimates which are made using the calculated density functions. This stage
includes comparison of the results obtained using the calculated density
functions and a better known performance measure: the Cramer-Rao bound.
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Source Text
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Keyword Text
The aim of this thesis is to calculate and discuss some of the properties of
probability  density functions of bearing angle conditioned on the data receive
an array of sensors.  The development of the thesis goes through three major
stages.  The first stage of the  development is the theoretical derivation of the
probability density function.  The second  stage of the development concerns
the calculation of the density function with examples.  This development
includes a detailed discussion of the simulation used to produce the  data on
which the density functions are conditioned and the code written to do the
actual  computations.  The third stage of the development is the analysis of
estimates which are  made using the calculated density functions.  This
stage includes comparison of the  results obtained using the calculated
density functions and a better known performance  measure: the Cramer-Rao






Effect of surface conductivity on the peak magnetic field radiated by first
return strokes  in cloud-to-ground lightning
Title Text
Tyahla, L. J. and Lopez, R. E.Author Text
Journal of Geophysical Research, Vol. 99, No. D5, pages 10517-25; 20 May
1994.  Authors' Association:  Institute of Atmospheric Physics, Arizona
University, Tucson, Arizona.
Source Text
lightning, geoelectric, ground electrical conductivity,
surface conductivity, peak magnetic field  radiated,
first return stroke, cloud-to-ground lightning,
atmosphere, terrestrial  electricity, intensity, United
States, USA, Florida, Kennedy Space Center, AD 1985,
DF triggering, peak amplitude, land, water, peak
electric current
Keyword Text
The effect of surface conductivity on the peak magnetic field radiated by the
first return  stroke in cloud-to-ground lightning was investigated by comparing
the peak magnetic  fields from return strokes that struck water with those that
struck land. The data were  obtained from a network of three gated, wideband
magnetic direction finders (DFs) at  the NASA Kennedy Space Center during
the summer of 1985. Two geographical areas  that were equidistant from two
of the direction finders were compared where the flash  distances ranged from
approximately 40 to 60 km. An unbiased data set was obtained by  correcting
site errors, equalizing differences in sensor gain, eliminating directional
biases  in DF triggering, and keeping differences in signal attenuation over the
two surfaces to  a minimum. When a statistical analysis was performed on
the frequency distributions of  the signal amplitudes, there was no statistically
significant difference in the peak  amplitudes of first return strokes over land (
lambda =8.2*10/sup -3/ mho m/sup -1/)  and over water ( lambda =4 mho
m/sup -1/). Therefore the authors infer that the  conductivity of the underlying
surface does not significantly affect the magnitude of the  peak magnetic field,
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Keyword Text
The effect of surface conductivity on the peak magnetic field radiated by the
first return stroke in cloud-to-ground lightning was investigated by comparing
the peak magnetic fields from return strokes that struck water with those that
struck land. The data were obtained from a network of three gated, wideband
magnetic direction finders (DFs) at the NASA Kennedy Space Center during
the summer of 1985. Two geographical areas that were equidistant from two
of the direction finders were compared where the flash distances ranged from
approximately 40 to 60 km. An unbiased data set was obtained by correcting
site errors, equalizing differences in sensor gain, eliminating directional
biases in DF triggering, and keeping differences in signal attenuation over the
two surfaces to a minimum. When a statistical analysis was performed on the
frequency distributions of the signal amplitudes, there was no statistically
significant difference in the peak amplitudes of first return strokes over land (
lambda =8.2*10/sup -3/ mho m/sup -1/) and over water ( lambda =4 mho
m/sup -1/). Therefore the authors infer that the conductivity of the underlying
surface does not significantly affect the magnitude of the peak magnetic field,







Simultaneous Determination of Incoming Microwave Frequency and
Angle-of-Arrival.  <NOTE> Patent Application
Title Text
Vlannes, N. P.Author Text
Patent:  51pages; May 1994.  Department of the Navy, Washington, DC.Source Text
electromagnetic radiation, microwave frequency, angle
of arrival, patent applications,  signal processing,
antennas, comparison, measurement, output, phase,
power, power  levels, separation, signals,
surveillance, antenna arrays, NTISGPN
Keyword Text
Incoming signals radiated to an array of antennas are processed within a
signal  surveillance system by adding signal outputs of two antennas at a
common frequency.   Separation of the added signal outputs according to
frequency and comparison of power  level measurement thereof provides
signal phase difference data from which frequency  and direction of the
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Keyword Text
Incoming signals radiated to an array of antennas are processed within a
signal surveillance system by adding signal outputs of two antennas at a
common frequency. Separation of the added signal outputs according to
frequency and comparison of power level measurement thereof provides signal
phase difference data from which frequency and direction of the incoming






Direction finding of coherent signals via spatial smoothing for uniform
circular arrays
Title Text
Wax, M. and Sheinvald, J.Author Text
IEEE Transactions on Antennas and Propagation, Vol. 42, No. 5, pages 613-
20; May 1994.  Authors' Association:  RAFAEL, Haifa, Israel.
Source Text
antenna arrays, array signal processing, radio
direction-finding, spatial smoothing, uniform circular
arrays, coherent signals, preprocessing technique,
mutual coupling, array geometry imperfections,
simulation results, MUSIC method
Keyword Text
We present a preprocessing technique that in conjunction with spatial
smoothing  circumvents the difficulty of direction-of-arrival estimation of
coherent signals in the case  of uniform circular arrays. Special consideration
is given to problems arising in practice,  such as mutual coupling and array
geometry imperfections. Simulation results illustrating  the performance of
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Keyword Text
We present a preprocessing technique that in conjunction with spatial
smoothing circumvents the difficulty of direction-of-arrival estimation of
coherent signals in the case of uniform circular arrays. Special consideration
is given to problems arising in practice, such as mutual coupling and array
geometry imperfections. Simulation results illustrating the performance of this






SW locator based on the log-periodic antennas circular arrayTitle Text
Belousov, S. P. and Umnov, Yu. Ya.Author Text
Journal Article:  Elektrosvyaz, No. 6, pages 16-18, June 1994. (ISSN 0013-
5771)
Source Text
radio direction finding systems, antenna arrays, radar,
design, schematic diagrams,  directive antennas,
models, angles of arrival
Keyword Text
A SW and USW locator system for direction finding is suggested that is
based on using  a computer for its control and calculation of radiowave angles
of arrival and provides the  high accuracy of their measurements. Not only the
log-periodic antennas circular array  but other circular arrays e.g. from vertical
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Keyword Text
A SW and USW locator system for direction finding is suggested that is
based on using a computer for its control and calculation of radiowave angles
of arrival and provides the high accuracy of their measurements. Not only the
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Spread Spectrum Applications in Unmanned Aerial Vehicles.Title Text
Bess, P. K.Author Text
Master's Thesis:  99 pages; June 1994.  Author's Association:  Naval
Postgraduate School, Monterey, CA.,
Source Text
reconnaissance aircraft, remotely piloted vehicles,
command and control systems, spread  spectrum,
airframes, air navigation, military intelligence, data
links, direction finding,  flight testing, theses, off
the shelf equipment, command control communications,
battlefields, launching, decoding, coding, rocket
engines, jamming, interoperability,  military
operations, unmanned aerial vehicles, desert storm
operation, NTISDODXA
Keyword Text
This thesis is part of an ongoing Naval Postgraduate School research project
to develop  unmanned aerial vehicles (UAVs) using current off the shelf
(COTS) technology.  This  thesis specifically evaluated a spread spectrum
UHF data link between a UAV and  ground terminal.  The command and
control (C2) process and its role as the fundamental  premise of the warfare
commander were discussed.  A review of the Pioneer Remotely  Piloted
Vehicle (RPV), which gained such wide recognition during Operations Desert
Storm and Desert Shield, was provided to the reader for familiarization with
the  workings of a generic UAV.  An investigation of two common spread
spectrum  techniques and there associated benefits was made.  A link
budget calculation was made.  The choice of a spread spectrum radio
transceiver was reviewed.  The requirements and  design of the UAV and
ground terminal antenna were discussed.  A link budget analysis  was
performed.  An atmospheric pat propagation prediction was performed.  The
details  of an actual flight test and the data gathered were examined.  Future
changes to enhance  the data link performance and increase its capabilities
were introduced.  The COTS  spread spectrum data link will enhance the role
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Keyword Text
This thesis is part of an ongoing Naval Postgraduate School research project
to develop unmanned aerial vehicles (UAVs) using current off the shelf (COTS)
technology. This thesis specifically evaluated a spread spectrum UHF data
link between a UAV and ground terminal. The command and control (C2)
process and its role as the fundamental premise of the warfare commander
were discussed. A review of the Pioneer Remotely Piloted Vehicle (RPV),
which gained such wide recognition during Operations Desert Storm and
Desert Shield, was provided to the reader for familiarization with the workings
of a generic UAV. An investigation of two common spread spectrum
techniques and there associated benefits was made. A link budget
calculation was made. The choice of a spread spectrum radio transceiver was
reviewed. The requirements and design of the UAV and ground terminal
antenna were discussed. A link budget analysis was performed. An
atmospheric pat propagation prediction was performed. The details of an
actual flight test and the data gathered were examined. Future changes to
enhance the data link performance and increase its capabilities were
introduced. The COTS spread spectrum data link will enhance the role of the
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Title Text
Bulychev, Yu. G.Author Text
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radio direction finding systems, mathematical models,
mathematical techniques,  statistical methods,
correlation methods, probability, estimation, computer
applications,  numerical analysis ,direction vectors,
curvilinear movement
Keyword Text
In a class of linear models a method is developed for determination of the
direction  vectors of object curvilinear movement on the basis of high-accuracy
angular  measurements using one fixed direction finder. Statistical











Tekhnika i Elektronika, Vol. 39, No. 6,  pages 923-929, June 1994.Source Text
Radio direction finding systems, Mathematical models,
Mathematical techniques, Statistical methods,
Correlation methods, Probability, Estimation, Computer
applications, Numerical analysis Direction vectors,
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Keyword Text
In a class of linear models a method is developed for determination of the
direction vectors of object curvilinear movement on the basis of high-accuracy
angular measurements using one fixed direction finder. Statistical







Mid-America Computerized Ionospheric Tomography experiment 1993
(MACE-93)
Title Text
Bust, G.S.; Cook, J.A.; Kronschnabl, G.R.; Lott, G.K.Author Text
Conference:  Sixth International Conference on HF Radio Systems and
Techniques, York, UK, July 4-7, 1994.  Conference Publication, No. 392,
published by IEE, London, UK., 1994.  (ISBN 0 85296 616 4)  Authors'
Association:  Texas University, Austin, Texas.
Source Text
electron density, ionosphere, ionospheric
electromagnetic wave propagation, plasma,
radionavigation, radiowave propagation, satellite
linksMid-America Computerized Ionospheric Tomography
experiment, MACE-93, Doppler measurements, amplitude
measurements, two-dimensional ionospheric electron
density profiles, HF geolocation measurements, AD 1993
Keyword Text
The Mid-America Computerized Tomography (CIT) Experiment, collected data
from June through December 1993. The authors used Doppler and amplitude
measurements made at nine locations and various CIT algorithms to
reconstruct two-dimensional ionospheric electron density profiles. Two digital
ionosondes, operating in Texas and Oklahoma, provided validation data. The
experiment also included HF geolocation measurements with two target
transmitters and an interferometric HF single site location (SSL) system. The






Analysis of the Effects of Feedline and Ground Screen Noise Currents on
a Conical  Monopole Receiving Antenna.
Title Text
Gehrki, T. D.Author Text
Master's Thesis:  46 pages; June 1994.  Author's Association:  Naval
Postgraduate School, Monterey, California.
Source Text
radio direction finders, noise reduction, noise(radio),
radio frequency interference,  antenna arrays,
bandwidth, buildings, degradation, direction finding,
distribution,  electromagnetic interference, high
frequency, isolation, measurement, monopole  antennas,
radio equipment, security, radio reception, radio
signals, separation, theses, CDAA (Circularly Disposed
Antenna Arrays), NTISDODXA
Keyword Text
Excessive electromagnetic interference/radio frequency interference (EMI/RFI)
degrades  the capability of the Naval Security Group (NSG) high frequency
direction finding  (HFDF) sites to receive signals of interest (SOI). These sites
use a circularly disposed  antenna array (CDAA) to receive signals in the 2 to
30 MHZ frequency range.  A conical  monopole (CM), an antenna whose
bandwidth matches the CDAA's, may provide a  solution to the EMI/RFI
problem through separation and isolation.  Semi-remotely  locating the CM
away from EMI/RFI sources achieves the former, while its  independence from
the noisy RF distribution system accomplishes the latter.  This thesis
analyzed the susceptibility of the CM to EMI/RFI currents that might be
injected onto  the feedline from equipment in the building at the center of the
CDAA.  The Numerical  Electromagnetics Code (NEC) was used to model the
CM and its buried feedline at the  Imperial Beach CDAA site.  The numerical
model was used to validate proposed limits  for the maximum allowable
EMI/RFI current on incidental conductors and grounds at  receiving sites.  A
maximum of two microamps of EMI current has been suggested to  ensure
that no appreciable degradation of SOI reception occurred.  The NEC CM
model  predicted that the two microamp current limit would be adequate for
SOI reception on  the CM examined.  Experimental measurements obtained
at the Imperial Beach HFDF  site partially validated these results and
demonstrated that the CDAA response to the two  microamp EMI/RFI limit is
within the expected levels.  Electromagnetic interference,  EMI, Radio
frequency interference, RFI, Circularly disposed antenna array, CDAA,






Analysis of the Effects of Feedline and Ground Screen Noise Currents on
a Conical Monopole Receiving Antenna
Title Text
Gehrki, T. D.Author Text
Master's Thesis:  46 pages, June 1994.  Author's Association:  Naval
Postgraduate School, Monterey, CA.
Source Text
Radio direction finders, Noise reduction, Noise(Radio),
Radiofrequency interference, Antenna arrays, Bandwidth,
Buildings, Degradation, Direction finding,
Distribution, Electromagnetic interference, High
frequency, Isolation, Measurement, Monopole antennas,
Radio equipment, Security, Radio reception, Radio
signals, Separation, Theses, CDAA(Circularly Disposed
Antenna Arrays)
Keyword Text
Excessive electromagnetic interference/radio frequency interference (EMI/RFI)
degrades the capability of the Naval Security Group (NSG) high frequency
direction finding (HFDF) sites to receive signals of interest (SOI). These sites
use a circularly disposed antenna array (CDAA) to receive signals in the 2 to
30 MHz frequency range. A conical monopole (CM), an antenna whose
bandwidth matches the CDAA's, may provide a solution to the EMI/RFI
problem through separation and isolation. Semi-remotely locating the CM
away from EMI/RFI sources achieves the former, while its independence from
the noisy RF distribution system accomplishes the latter. This thesis
analyzed the susceptibility of the CM to EMI/RFI currents that might be
injected onto the feedline from equipment in the building at the center of the
CDAA. The Numerical Electromagnetics Code (NEC) was used to model the
CM and its buried feedline at the Imperial Beach CDAA site. The numerical
model was used to validate proposed limits for the maximum allowable
EMI/RFI current on incidental conductors and grounds at receiving sites. A
maximum of two microamps of EMI current has been suggested to ensure
that no appreciable degradation of SOI reception occurred. The NEC CM
model predicted that the two microamp current limit would be adequate for
SOI reception on the CM examined. Experimental measurements obtained at
the Imperial Beach HFDF site partially validated these results and
demonstrated that the CDAA response to the two microamp EMI/RFI limit is
within the expected levels. Electromagnetic interference, EMI, Radio
frequency interference, RFI, Circularly disposed antenna array, CDAA,






Procrustes: A Feature Set Reduction TechniqueTitle Text
Greineder, S. G. , Luginbuhl, T. E. , Streit, R. L.Author Text
Report:  NUWC-NPT-TR-10663, 47pages, June 1994.  Authors' Assciation:
Naval Undersea Warfare Center Division, Newport, RI.
Source Text
Acoustic signals, Order statistics, Estimates, Neural
nets, Parameters, Reduction, Variations, Pattern
recognition, Acoustic resonance, Angle of arrival,
Signal processing, Probability density functions,
Statistical data, Algorithms, Procrustes ordering
Keyword Text
This report explores the effectiveness of a new method for feature reduction
and interpretation called Procrustes ordering. The investigation is performed
using real data from eleven acoustic signal classes; hold-out studies are used
to establish confidence in the conclusions reached. A significance test of the
Procrustes angles based on a feature generation model is proposed.
Additionally, an experimental statistical methodology is introduced to evaluate
varying feature orderings derived from multiple trials using the same data set.
Procrustes ordering is used in conjunction with a new variation of Fisher's
method called smoothed Fisher. The variation is obtained by using a recently
developed maximum likelihood trained probabilistic neural network, called
Streit's Probabilistic Neural Network (SPNN), to provide smoothed estimates
of the parameters defining the Fisher projection space. The results show that,
on the given data set, Procrustes ordering used in conjunction with smoothed
Fisher is an excellent method for feature reduction and interpretation. In
addition, it is shown that Procrustes ordering is suitable for in situ application
because it is fast and easy to compute on serial computers. Procrustes






Procrustes: A Feature Set Reduction Technique.Title Text
Greineder, S. G., Luginbuhl, T. E., Streit, R. L.Author Text
Final Report:  47 pages; June 1994.  Authors' Association:  Naval Undersea
Warfare Center Division, Newport, Rhode Island.
Source Text
acoustic signals, order statistics, estimates, neural
nets, parameters, reduction,  variations, pattern
recognition, acoustic resonance, angle of arrival,
signal processing,  probability density functions,
statistical data, algorithms, Procrustes ordering,
NTISDODXA
Keyword Text
This report explores the effectiveness of a new method for feature reduction
and  interpretation called Procrustes ordering.  The investigation is performed
using real data  from eleven acoustic signal classes; hold-out studies are
used to establish confidence in  the conclusions reached.  A significance test
of the Procrustes angles based on a feature  generation model is proposed.
Additionally, an experimental statistical methodology is  introduced to
evaluate varying feature orderings derived from multiple trials using the  same
data set.  Procrustes ordering is used in conjunction with a new variation of
Fisher's method called smoothed Fisher.  The variation is obtained by using a
recently  developed maximum likelihood trained probabilistic neural network,
called Streit's  Probabilistic Neural Network (SPNN), to provide smoothed
estimates of the parameters  defining the Fisher projection space.  The
results show that, on the given data set,  Procrustes ordering used in
conjunction with smoothed Fisher is an excellent method for  feature
reduction and interpretation.  In addition, it is shown that Procrustes ordering
is  suitable for in situ application because it is fast and easy to compute on






Efficient Parabolic Equation Solution of Radiowave Propagation in an
Inhomogeneous  Atmosphere and Over Irregular Terrain: Formulation.
Title Text
Janaswamy, R.Author Text
Technical Report:  37 pages; June 1994.  Author's Association:  Naval
Postgraduate School, Department of Electrical and Computer Engineering,
Monterey, California.
Source Text
impedance, finite difference theory, terrain, radio
waves, wave propagation, angle of  arrival, signal
processing, atmospheric refraction,
fading(electromagnetic waves),  schrodinger equation,
solutions(general), two dimensional, radio
transmission, parabolic differential equation, NTISDODXA
Keyword Text
Formulation is given for efficient parabolic equation solution of radiowave
propagation  in inhomogeneous atmosphere and over irregular terrain.  Both
standard and wide angle  parabolic equation derivations are presented.
Impedance boundary conditions are used  to characterize the ground.  A
tropospheric boundary condition based on the exact  solution of Schroedinger
equation in a quarter plane is derived.  To permit efficient  modeling of the
irregular boundary, the parabolic equation together with the boundary
conditions is transformed into a numerically generated curvilinear coordinate
system.   Finally, formulation is presented for a finite difference solution using







Efficient Parabolic Equation Solution of Radiowave Propagation in an
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Title Text
Janaswamy, R.Author Text
Report:  NPS-EC-94-004, 37 pages, June 1994.  Author's Association:   Naval
Postgraduate School, Department of Electrical and Computer Engineering,
Monterey, CA. .
Source Text
Impedance, Finite difference theory, Terrain, Radio
waves, Wave propagation, Angle of arrival, Signal
processing, Atmospheric refraction,
Fading(Electromagnetic waves), Schrodinger equation,
Solutions(General), Two dimensional, Radio
transmission, Parabolic differential equation
Keyword Text
Formulation is given for efficient parabolic equation solution of radiowave
propagation in inhomogeneous atmosphere and over irregular terrain. Both
standard and wide angle parabolic equation derivations are presented.
Impedance boundary conditions are used to characterize the ground. A
tropospheric boundary condition based on the exact solution of Schroedinger
equation in a quarter plane is derived. To permit efficient modeling of the
irregular boundary, the parabolic equation together with the boundary
conditions is transformed into a numerically generated curvilinear coordinate
system. Finally, formulation is presented for a finite difference solution using







VHF antenna array processing: high accuracy direction finding and
performance  evaluation with real data
Title Text
Wang, F., Lo, T., Litva, J., Read, W.Author Text
IEE Proceedings - Radar, Sonar and Navigation, Vol.141, No. 3, pages 137-
43; June 1994.  Authors' Association:  Communications Research Laboratory,
McMaster University, Hamilton, Ontario, Canada.
Source Text
antenna arrays, array signal processing, parameter
estimation, radio direction-finding, high accuracy
direction finding, performance evaluation, VHF antenna
array processing,  data processing techniques, digital
beamforming, system transmitters, signal modeling,
array error calibration, multiple snapshot
spatiotemporal estimation, direction finding
techniques, wideband radio source
Keyword Text
The authors present a description of practical data processing techniques that
have been  used for direction finding (DF) with a real array. The measured
data were collected using  a DF trial 'test-bed', which was developed at DREO
and is based on digital beamforming  (DBF) technology. The system
transmitters are used to simulate a complex signal  environment and can be
operated at a continuum of frequencies in the VHF band. The  authors present
the technique used to generate Q channel signals based on I channel
measurements, signal modeling, array error calibration, multiple snapshot
spatiotemporal  estimation, and performance evaluation for a number of
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Wang, F., Lo, T., Litva, J., Read, W.Author Text
IEE Proceedings:  Radar, Sonar and Navigation, Vol.141, No. 3, pages 137-
43, June 1994.  Authors' Association:  Communications Research Lab.,
McMaster University, Hamilton, Ontario, Canada.
Source Text
antenna arrays, array signal processing, parameter
estimation, radio direction-finding high accuracy
direction finding, performance evaluation, VHF antenna
array processing, data processing techniques, digital
beamforming, system transmitters, signal modelling,
array error calibration, multiple snapshot
spatiotemporal estimation, direction finding
techniques, wideband radio source
Keyword Text
The authors present a description of practical data processing techniques that
have been used for direction finding (DF) with a real array. The measured data
were collected using a DF trial 'test-bed', which was developed at DREO and
is based on digital beamforming (DBF) technology. The system transmitters
are used to simulate a complex signal environment and can be operated at a
continuum of frequencies in the VHF band. The authors present the technique
used to generate Q channel signals based on I channel measurements,
signal modelling, array error calibration, multiple snapshot spatiotemporal
estimation, and performance evaluation for a number of direction finding






Preprocessing for direction finding with minimal variance degradationTitle Text
Weiss, A. J. and Friedlander, B.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No. 6, pages 1478-85;
June 1994.  Authors' Association:  Department of Electrical Engineering, Tel
Aviv University, Israel.
Source Text
array signal processing, matrix algebra, stochastic
processes, high-resolution DOA algorithms, direction of
arrival, spatially colored noise,  preprocessing
matrices, minimum variance estimates, algorithms,
Cramer-Rao bound,  Gaussian signals, CRB, deterministic
signals, asymptotic variance, MUSIC estimator,  array
manifold errors, direction estimates, source
directions, performance, array  beamwidth, error,
design rules
Keyword Text
Numerous authors have advocated the use of preprocessing in high-resolution
direction  of arrival (DOA) algorithms. The benefits cited include reduced
computation, improved  performance in spatially colored noise, and enhanced
resolution. The authors identify the  preprocessing matrices that provide
minimum variance estimates of DOA for a number  of models and algorithms.
They examine the Cramer-Rao bound (CRB) for Gaussian  signals, the CRB
for deterministic signals, and the asymptotic variance of the MUSIC
estimator for preprocessed data. They also study the effect of array manifold
errors on  the direction estimates. As expected, the optimal preprocessor
requires knowledge of the  source directions. However, they show that
performance that is close to optimal can be  obtained with only approximate
knowledge of the source directions (with an error not  exceeding the array






Preprocessing for direction finding with minimal variance degradationTitle Text
Weiss, A.J. and Friedlander, B.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No. 6, pages 1478-85,
June 1994.  Authors' Association:  Department of Electrical Engineering, Tel
Aviv University, Israel.
Source Text
array signal processing, matrix algebra, stochastic
processes high-resolution DOA algorithms, direction of
arrival, spatially colored noise, preprocessing
matrices, minimum variance estimates, algorithms,
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signals, asymptotic variance, MUSIC estimator, array
manifold errors, direction estimates, source
directions, performance, array beamwidth, error, design
rules
Keyword Text
Numerous authors have advocated the use of preprocessing in high-resolution
direction of arrival (DOA) algorithms. The benefits cited include reduced
computation, improved performance in spatially colored noise, and enhanced
resolution. The authors identify the preprocessing matrices that provide
minimum variance estimates of DOA for a number of models and algorithms.
They examine the Cramer-Rao bound (CRB) for Gaussian signals, the CRB
for deterministic signals, and the asymptotic variance of the MUSIC estimator
for preprocessed data. They also study the effect of array manifold errors on
the direction estimates. As expected, the optimal preprocessor requires
knowledge of the source directions. However, they show that performance
that is close to optimal can be obtained with only approximate knowledge of
the source directions (with an error not exceeding the array beamwidth) if the






Coherent homodyne optical communication receivers with photo
refractive optical beam  combiners
Title Text
Davidson, F. M. and Field, C. T.Author Text
Journal of Lightwave Technology, Vol.12, No. 7, pages 1207-23; July 1994.
Johns Hopkins University, Department of Electrical & Computer Engineering,
Baltimore, Maryland.
Source Text
diffraction gratings, optical elements, optical
modulation, optical receivers, phase  modulation, photo
refractive materials, refractive index, coherent
homodyne optical communication receivers, photo
refractive optical beam  combiners, performance
measurements, dynamic volume index of refraction
grating,  photo refractive material, coherently
combine, local oscillator light, signal light,  photo
detection, refractive index grating, interference
pattern, mutually coherent optical  beams, receiver,
angle of arrival, optical wavefront profiles, time
scales, grating  formation time, high-speed phase
modula, signal beam, coherently diffracts, signal  beam
direction, Nd:YAG lasers, 1.064 mum, 50 Mbit/s, 220
Mbit/s, 325 Mbit/s,  YAG:Nd, YAl5O12:Nd
Keyword Text
The principles of operation and the results of performance measurements are
reported of  a new type of coherent optical receiver that used a dynamic
volume index of refraction  grating formed inside a photo refractive material to
coherently combine signal and local  oscillator light prior to photo detection.
Because the refractive index grating is formed by  the interference pattern
generated where mutually coherent optical beams overlap, the  receiver can
automatically adjust to changes in angle of arrival or optical wavefront  profiles
which occur on time scales longer than the grating formation time. The grating
 appears stationary to high-speed phase modulation imposed on the signal
beam and  coherently diffracts local oscillator light into the signal beam
direction. Performance  measurements are reported for a prototype system
that used two independent Nd:YAG  lasers at 1.064 mu m, an iron-doped
indium phosphide photo refractive crystal, and a  four-slot phase modulation
signal format. A receiver BER of 10/sup -6/ was obtained at  received signal
powers that corresponded to an average of 70 detected signal photons per  bit
at a source data rate of 50 Mb/s, 130 detected signal photons/bit at 220
Mb/s, and  about 400 detected signal photons/bit at a 325 Mb/s source data
rate. Quantum-limited  operation corresponds to an average of six detected






Coherent homodyne optical communication receivers with
photorefractive optical beam combiners
Title Text
Davidson, F.M. and Field, C.T.Author Text
Journal of Lightwave Technology, Vol.12, No. 7, pages 1207-23,  July 1994.
Authors' Association:  Johns Hopkins University, Department of Electr. &
Computer Engineering, Baltimore, MD.
Source Text
diffraction gratings, optical elements, optical
modulation, optical receivers, phase modulation,
photorefractive materials, refractive indexcoherent
homodyne optical communication receivers,
photorefractive optical beam combiners, performance
measurements, dynamic volume index of refraction
grating, photorefractive material, coherently combine,
local oscillator light, signal light, photodetection,
refractive index grating, interference pattern,
mutually coherent optical beams, receiver, angle of
arrival, optical wavefront profiles, time scales,
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beam, coherently diffracts, signal beam direction,
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Keyword Text
The principles of operation and the results of performance measurements are
reported of a new type of coherent optical receiver that used a dynamic
volume index of refraction grating formed inside a photorefractive material to
coherently combine signal and local oscillator light prior to photodetection.
Because the refractive index grating is formed by the interference pattern
generated where mutually coherent optical beams overlap, the receiver can
automatically adjust to changes in angle of arrival or optical wavefront profiles
which occur on time scales longer than the grating formation time. The grating
appears stationary to high-speed phase modulation imposed on the signal
beam and coherently diffracts local oscillator light into the signal beam
direction. Performance measurements are reported for a prototype system
that used two independent Nd:YAG lasers at 1.064 mu m, an iron-doped
indium phosphide photorefractive crystal, and a four-slot phase modulation
signal format. A receiver BER of 10/sup -6/ was obtained at received signal
powers that corresponded to an average of 70 detected signal photons per bit
at a source data rate of 50 Mb/s, 130 detected signal photons/bit at 220
Mb/s, and about 400 detected signal photons/bit at a 325 Mb/s source data
rate. Quantum-limited operation corresponds to an average of six detected






The resolution threshold of a direction-finding algorithm for diversely
polarized arrays
Title Text
Friedlander, B. and Weiss, A. J.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No. 7, pages 1719-27; July
1994. Authors' Association:  Department of Electrical & Computer
Engineering, California University, Davis, California.
Source Text
array signal processing, electromagnetic wave
polarization, matrix algebra, noise,  parameter
estimation, resolution threshold, direction-finding
algorithm, diversely polarized arrays,  subspace-based
algorithms, narrowband direction-of-arrival, DOA
estimation, array  response, array manifold, noise
covariance matrix, scaling factor, estimation accuracy,
 resolution accuracy, finite sample effects, modeling
errors, MUSIC algorithm,  uniformly polarized arrays,
uniform linear array
Keyword Text
Subspace-based algorithms for narrowband direction-of-arrival (DOA)
estimation require  detailed knowledge of the array response (the array
manifold) and assume that the noise  covariance matrix is known up to a
scaling factor. In practice, these quantities are not  known precisely.
Resolution and estimation accuracy can degrade significantly when the  array
response or the noise covariance deviate from their nominal values. We
examine  the resolution threshold of a recently proposed subspace-based
algorithm for direction  finding with diversely polarized arrays. We study finite
sample effects, and the effects  of modeling errors (errors in the array
manifold or the noise covariance), on the  resolution threshold. A comparison
is made between the resolution thresholds of the  MUSIC algorithm (for
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Keyword Text
Subspace-based algorithms for narrowband direction-of-arrival (DOA)
estimation require detailed knowledge of the array response (the array
manifold) and assume that the noise covariance matrix is known up to a
scaling factor. In practice, these quantities are not known precisely.
Resolution and estimation accuracy can degrade significantly when the array
response or the noise covariance deviate from their nominal values. We
examine the resolution threshold of a recently proposed subspace-based
algorithm for direction finding with diversely polarized arrays. We study finite
sample effects, and the effects of modeling errors (errors in the array manifold
or the noise covariance), on the resolution threshold. A comparison is made
between the resolution thresholds of the MUSIC algorithm (for uniformly






Low-angle radar tracking in a naval environment using a forward-
backward nonlinear  prediction method
Title Text
Lo, T., Leung, H., Litva, J.Author Text
IEEE Journal of Oceanic Engineering, Vol.19, No. 3, pages 468-75; July
1994.  Authors' Association:  Communications Research Laboratory,
McMaster University, Hamilton, Ontario, Canada..
Source Text
array signal processing, filtering and prediction
theory, signal detection, tracking, low-angle radar
tracking, naval environment, forward-backward nonlinear
prediction,  high-resolution algorithm, sampled
aperture antenna, over-water path, multipath
environment, direct signal, indirect signal, angle of
arrival estimation
Keyword Text
A low-angle tracking technique based on a novel high-resolution algorithm is
presented.  The new high-resolution algorithm, which is called the forward-
backward nonlinear  prediction (FBNLP) method, replaces the linear predictor
in the conventional  forward-backward linear prediction (FBLP) method with a
nonlinear one to try to  improve the tracking in a realistic naval environment,
Real radar tracking data over the  sea, which were recorded with a 32-element
sampled aperture antenna on an  "over-water" path, were used in this study.
They were recorded in a multipath  environment, i.e., one where, in addition to
the customary direct signal, an indirect  signal was also received by the
antenna system, and separation of these two signals was  less than one
standard beamwidth. The performance of the FBNLP method is shown to  be
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Keyword Text
A low-angle tracking technique based on a novel high-resolution algorithm is
presented. The new high-resolution algorithm, which is called the forward-
backward nonlinear prediction (FBNLP) method, replaces the linear predictor
in the conventional forward-backward linear prediction (FBLP) method with a
nonlinear one to try to improve the tracking in a realistic naval environment,
Real radar tracking data over the sea, which were recorded with a 32-element
sampled aperture antenna on an "over-water" path, were used in this study.
They were recorded in a multipath environment, i.e., one where, in addition to
the customary direct signal, an indirect signal was also received by the
antenna system, and separation of these two signals was less than one
standard beamwidth. The performance of the FBNLP method is shown to be







A propagation model for the mid and high latitude ionosphere over
Europe
Title Text
Platt, I.G. and Cannon, P.S.Author Text
Conference:  Sixth International Conference on "HF Radio Systems and
Techniques, York, UK, July 4-7, 1994.  Conference Publication, No. 392,
published by IEE. London, UK, pages 86-90, 1994.  (ISBN 0 85296 616 4)
Authors' Association:  Defence Res. Agency, UK.
Source Text
F-region, ionospheric electromagnetic wave propagation,
radio links, radiowave propagationmid latitude, high
latitude, ionosphere, Europe, propagation model, HF
communications, ray tracing, automatic frequency
management system, portable package, performance,
single site location, direction finding techniques,
ionospheric specification
Keyword Text
The management of beyond line of sight HF communications depends
critically on effective modelling of the ionosphere together with accurate ray
tracing through it. As part of an automatic frequency management system a
portable package is being developed to determine the propagation footprint of
HF radio waves. The package can also be used to improve the performance of
HF single site location and direction finding techniques. The package was
broken up into three main sections of development, namely ionospheric
specification, propagation determination and the combining of these two to
provide the final HF communication model. More details of these requirements






Structural Evaluation of TACAN/JTIDS/CDF Antenna Mast AssemblyTitle Text
Shaw, R. C.Author Text
Report:  NRAD-TR-1671, 25 pages, July 1994.  Author's Association:  Naval
Command Control and Ocean Surveillance Center, RDT and E Division, San
Diego, CA.
Source Text
Antenna masts, Explosion effects, Ship antennas,
Vibration, Shock waves, Structural response, Shipboard,
Shock, Tacan, Fortran, Underwater explosions, Computer
programs, Communications networks, Air navigation,
Direction finding, Displacement, Acceleration,
Rotation, JTIDS(Joint Tactical Information Distribution
System), MASTY Computer program
Keyword Text
This report details an effort to develop an effective computational method to
analyze the dynamic behavior of the shipboard antenna mast assembly when
subjected to the shock environment caused by a near-miss underwater
explosion. Shipboard antenna mast assembly, Rayleigh's method, TACAN,
JTIDS, and CDF antennas, Kutta-Merson's fourth-order predictor-corrector






The Effect of the Properties of the Covariance Matrix of Ionospherically
Propagated Signals on the Choice of Direction-Finding Algorithms
Title Text
Strangeways, H. J. and Zatman, M. A.Author Text
Sixth International Conference Proceedings, HF Radio Systems and
Techniques, University of York, UK,(published by IEE, Publication Sales
Department, Michael Faraday House, Six Hills Way, Stevenage, Herts SG1
2AY), 4-7 July 1994.
Source Text
Keyword Text
A large number of different superresolution algorithms are available, but not all
are suitable for every application.  Some methods, for instance, are restricted
to particular array geometries, such as linear arrays, we will only consider
algorithms which are applicable to arbitrary array geometries.  Some
techniques also rely on the incident signals having particular properties, such
as being uncorrelated, rendering them unsuitable for multipath signals.  Thus
the algorithms to be implemented for HF superresolution DF need to be
matched to the HF multipath environment.   Ionospherically propagated
signals may consist of several modes, non-stationary in bearing and highly
correlated with each other.  Furthermore, due to the signal being refracted
from an inhomogeneous region, each mode can be considered to consist of a
specular ray surrounded by a cone of diffracted rays.  The resulting wavefront
for each mode may therefore be far from planar.  However, for radio direction
finding algorithms, the wavefronts are generally modeled as being planar.  Any
algorithm chosen must be robust, and impervious to a degree of error in the
model.  The detection of the number of signals present from the information
contained in the covariance matrix is a problem, and particularly difficult in the
environment described.  A set of criteria for signal detection are also
proposed.  Algorithm implementation is also discussed, since an execution
which is both robust and computationally efficient is required. (Authors'





July - AugustMonth Text
It pays to computerizeTitle Text
Wella, M.Author Text
Mind Your Own Business, Vol.17, No. 7, pages 11-12; July - August 1994.
Author's Association:  Sybiz Solutions Limited, Newbury, UK.
Source Text
administrative data processing, commerce, management,
management information  systems, computerize, business,
decisions, customers, bookkeeping facility, financial
projections, management accounting system, improved
credit management, direction  finding reports,
customers profiles, product line analysis, inventory
control, business  practices
Keyword Text
To survive and prosper, a business needs essential information quickly. This
information  can be used judiciously to make decisions on which product
lines to develop or discard,  to decide on which customers to focus the
marketing and selling efforts, and to obtain  information-about the cashflow
requirements and other financial projections of a business  including the basic
bookkeeping facility. The real benefits provided by an in-house  management
accounting system include: improved credit management; direction finding
reports; customers profiles; product line analysis/inventory control; and
interpretation of  financial results including VAT returns. Many
uncomputerized businesses have to wait  for the annual audit for accounts
and financial interpretation. Not so for computerized  firms. Instant updates
can be gained from the PC screen at any time. Two hidden benefits  for those
managers who computerize their accounting and business practices are
substantial time saving and a considerable reduction in frustration. By
committing the  software to perform calculations and provide easy to use






It pays to computeriseTitle Text
Wella, M.Author Text
Mind Your Own Business, Vol.17, No. 7, pages 11-12, July 1994.  Author's
Association:  Sybiz Solutions Ltd., Newbury, UK.
Source Text
administrative data processing, commerce, management,
management information systems computerise, business,
decisions, customers, bookkeeping facility, financial
projections, management accounting system, improved
credit management, direction finding reports, customers
profiles, product line analysis, inventory control,
business practices
Keyword Text
To survive and prosper, a business needs essential information quickly. This
information can be used judiciously to make decisions on which product lines
to develop or discard, to decide on which customers to focus the marketing
and selling efforts, and to obtain information-about the cashflow requirements
and other financial projections of a business including the basic bookkeeping
facility. The real benefits provided by an in-house management accounting
system include: improved credit management; direction finding reports;
customers profiles; product line analysis/inventory control; and interpretation
of financial results including VAT returns. Many uncomputerised businesses
have to wait for the annual audit for accounts and financial interpretation. Not
so for computerised firms. Instant updates can be gained from the pc screen
at any time. Two hidden benefits for those managers who computerise their
accounting and business practices are substantial time saving and a
considerable reduction in frustration. By committing the software to perform







Precision RF channel development for high performance HF systemsTitle Text
Winkler, C. and Cohen, G.Author Text
Conference:  Sixth International Conference on "HF Radio Systems and
Techniques", York, UK, July 4-7, 1994.  Conference Publication, No. 392,
published by IEE, London, UK, pages 49-54, 1994. (ISBN 0 85296 616 4)
Authors' Association:  AWA Defence Ind. Pty. Ltd., Australia.
Source Text
phase measurement, radar receivers, radio direction-
finding, radio receivers, radio systems,
telecommunication channelsprecision RF channel, high
performance HF systems, phase measurement, amplitude
measurement, wide dynamic range, HF systems
applications, cross spectral DF systems, super-
resolving DF systems, narrowband system, broadband
system, linearity, amplifiers, mixers, filters,
distributions, terminations, t hermal design,
architecture, component requirements, limiting
performance, matching, over the horizon radar
Keyword Text
An HF RF channel for precision amplitude and phase measurement with wide
dynamic range is required in a wide variety of HF systems applications,
including cross spectral and super-resolving DF systems. The techniques that
are used to improve the performance have application to both broadband and
narrowband system designs. In all cases extreme linearity is required to
operate without input preselective filters and still ensure that spurs, images
and noise are minimised. Certain analogue components such as amplifiers,
mixers, and filters, are critical, but their distributions, terminations and
thermal design are also important when used to produce performance in areas
beyond that currently available. Novel techniques are required in all these
areas. In addition the number of components must be minimised prior to
digitisation to increase the dynamic range. The architecture and the
component requirements are discussed in detail with some practical







The effect of the covariance matrix of ionospherically propagated signals
on the choice of direction finding algorithm
Title Text
Zatman, M. and Strangeways, H.Author Text
Conference:  Sixth International Conference on "HF Radio Systems and
Techniques", York, UK, July 4-7, 1994.  Conference Publication, No. 392,
published by IEE, London, UK, pages 267-72, 1994. (ISBN 0 85296 616 4)
Authors' Association:  Leeds Univ., UK.
Source Text
array signal processing, ionospheric electromagnetic
wave propagation, matrix algebra, radio direction-
finding, radiowave propagation, signal
detectioncovariance matrix, ionospherically propagated
signals, direction finding algorithm, superresolution
algorithms, array geometries, linear arrays, incident
signals, multipath signals, HF multipath environment,
inhomogeneous region, specular ray, diffracted rays,
wavefront, radio direction finding algorithms, signal
detection
Keyword Text
A large number of different superresolution algorithms are available, but not all
are suitable for every application. Some methods, for instance,are restricted
to particular array geometries, such as linear arrays, we only consider
algorithms which are applicable to arbitrary array geometries. Some
techniques also rely on the incident signals having particular properties, such
as being uncorrelated, rendering them unsuitable for multipath signals. Thus
the algorithms to be implemented for HF superresolution DF need to be
matched to the HF multipath environment. Ionospherically propagated signals
may consist of several modes, non-stationary in bearing and highly correlated
with each other. Furthermore, due to the signal being refracted from an
inhomogeneous region, each mode can be considered to consist of a
specular ray surrounded by a cone of diffracted rays. The resulting wavefront
for each mode may therefore be far from planar. However, for radio direction
finding algorithms, the wavefronts are generally modelled as being planar. Any
algorithm chosen must be robust, and impervious to a degree of error in the
model. The detection of the number of signals present from the information
contained in the covariance matrix is a problem, and particularly difficult in the
environment described. A set of criteria for signal detection are also proposed.
Algorithm implementation is also discussed, since an execution which is both






Surface and Upper-Air Meteorological Measurements Supporting the
NATO/AC243/Panel 3 Research Study Groups 8 and 21 Campaign in
Lorient, France  (September 1993). <NOTE> Final Report. Sep 93-Aug 94
Title Text
Anderson, K. D.Author Text
Final Report:  43 pages; August 1994.  Author's Association:  Naval
Command Control and Ocean Surveillance Center, RDT and E Division, San
Diego, California.
Source Text
meteorological data angle of arrival, atmospheric
refraction, radiosondes, low altitude,  measurement,
radio waves, target acquisition, Lorient (France), Ile
de Groix Island, Gavres (France), Refractivity, Radio
transmission, Troposphere, NTISDODXA
Keyword Text
Two weeks of surface and upper-air meteorological measurements are
presented.  These  measurements were part of an international effort,
consisting of contributions from  Canada, France, The Netherlands, Germany,
and the USA, coordinated by  NATO/AC243/Panel 3 Research Study Groups
8 and 21.  This effort was designed to  assess the effects of the lower
atmosphere on the propagation of the electromagnetic  phase front at
frequencies from 10 to 94 GHz.  Radio frequency propagation and
meteorological measurements were made between the island of Ile de Groix
and the town  of Gavres, France.  The results from this coordinated effort
should lead to significant  improvement in the understanding of low-altitude







Surface and Upper-Air Meteorological Measurements Supporting the
NATO/AC243/Panel 3 Research Study Groups 8 and 21 Campaign in
Lorient, France (September 1993)
Title Text
Anderson, K. D.Author Text
Report:  NRAD-TR-1668, 43 pages, August 1994.  Author's Association:
Naval Command, Control and Ocean Surveillance Center, RDT and E Division,
 San Diego, CA.
Source Text
Meteorological data, Angle of arrival, Atmospheric
refraction, Radiosondes, Low altitude, Measurement,
Radio waves, Target acquisition, Lorient(France), Ile
de Groix Island, Gavres(France), Refractivity, Radio
transmission, Troposphere
Keyword Text
Two weeks of surface and upper-air meteorological measurements are
presented. These measurements were part of an international effort,
consisting of contributions from Canada, France, The Netherlands, Germany,
and the USA, coordinated by NATO/AC243/Panel 3 Research Study Groups
8 and 21. This effort was designed to assess the effects of the lower
atmosphere on the propagation of the electromagnetic phase front at
frequencies from 10 to 94 GHz. Radio frequency propagation and
meteorological measurements were made between the island of Ile de Groix
and the town of Gavres, France. The results from this coordinated effort
should lead to significant improvement in the understanding of low-altitude







Signal-subspace processing using higher order statisticsTitle Text
Leyman, A. R. and Durrani, T. S.Author Text
Electronics Letters, Vol. 30, No.16, pages 1282-1284, August 4, 1994.Source Text
signal processing, radio direction finding systems,
statistics, eigenvalues and  eigenfunctions,
algorithms, matrix algebra, mathematical models,
antenna arrays,  random processes, signal subspace
processing, higher order statistics, direction of
arrival, sensor array  processing
Keyword Text
Eigendecomposition-based techniques such as MUSIC and its variants
constitute effective  methods for determining the direction of arrival (DOA)
estimates of narrowband sources.  A new strategy which extends the MUSIC
algorithm to higher order statistics (HOS) is  proposed for estimation of the
DOA, and the number of multiple narrowband incoherent  and coherent non-
Gaussian signals. The performance of the technique is compared with  other






Signal-subspace processing using higher order statisticsTitle Text
Leyman, A.R. and Durrani, T.S.Author Text
Electronics Letters, Vol. 30, No.16,  pages 1282-1284, August 4, 1994.Source Text
Signal processing, Radio direction finding systems,
Statistics, Eigenvalues and eigenfunctions, Algorithms,
Matrix algebra, Mathematical models, Antenna arrays,
Random processesSignal subspace processing, Higher
order statistics, Direction of arrival, Sensor array
processing
Keyword Text
Eigendecomposition-based techniques such as MUSIC and its variants
constitute effective methods for determining the direction of arrival (DOA)
estimates of narrowband sources. A new strategy which extends the MUSIC
algorithm to higher order statistics (HOS) is proposed for estimation of the
DOA, and the number of multiple narrowband incoherent and coherent non-
Gaussian signals. The performance of the technique is compared with other






Efficient direction-finding methods employing forward/backward
averaging
Title Text
Linebarger, D. A., DeGroat, R. D., Dowling, E. M.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No. 8, pages 2136-45;
August 1994.  Authors' Association:  Erik Jonsson School of Engineering &
Computer Science, Texas University, Dallas, Texas.
Source Text
array signal processing, computational complexity,
correlation methods, fast Fourier  transforms, matrix
algebra, direction-finding methods, forward/backward
averaging, computational complexity, data  matrices,
centrohermitian matrices, correlation matrices,
beamspace, SVD updating  methods, FFT
Keyword Text
In this paper, we develop a general approach for reducing the computational
complexity  of any direction finding method implemented with
forward/backward (FB) averaging. We  develop simplified FB data matrices in
a manner paralleling previous work related to  centrohermitian (correlation)
matrices. Based on these simplified data matrices, efficient  construction and
updating of the FB correlation matrix is developed. In addition, efficient  FB
FFT, FB beamspace, FB EVD updating and FB SVD updating methods  are
derived. In most cases, FB-based direction-finding methods can be simplified
so that  the computational complexity is reduced below that of an analogous
forward only  implementation. Thus, effectively twice the amount of data is






Efficient direction-finding methods employing forward/backward
averaging
Title Text
Linebarger, D.A., DeGroat, R.D., Dowling, E.M.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No. 8, pages 2136-45,
August 1994. Authors' Association:   Erik Jonsson School of Engineering &
Computer Science, Texas Univ., Dallas, TX.
Source Text
array signal processing, computational complexity,
correlation methods, fast Fourier transforms, matrix
algebradirection-finding methods, forward/backward
averaging, computational complexity, data matrices,
centrohermitian matrices, correlation matrices,
beamspace, SVD updating methods, FFT
Keyword Text
In this paper, we develop a general approach for reducing the computational
complexity of any direction finding method implemented with
forward/backward (FB) averaging. We develop simplified FB data matrices in a
manner paralleling previous work related to centrohermitian (correlation)
matrices. Based on these simplified data matrices, efficient construction and
updating of the FB correlation matrix is developed. In addition, efficient FB
FFT, FB beamspace, FB EVD updating, FB SVD, and FB SVD updating
methods are derived. In most cases, FB-based direction-finding methods can
be simplified so that the computational complexity is reduced below that of an
analogous forward only implementation. Thus, effectively twice the amount of






Very low latitude whistlers with effect of the Earth-ionosphere waveguide
propagation
Title Text
Ohta, K., Shimizu, A., Hayakawa, M., Shimakura, S.Author Text
Transactions of the Institute of Electronics, Information and Communication
Engineers, Vol. J77B-II, No. 8, pages 437-44; August 1994.  Authors'
Association:  Facility of Engineering, Chubu University, Kasugai, Japan.
Source Text
dispersion (wave), ionospheric electromagnetic wave
propagation, spectral analysis,  tropospheric
electromagnetic wave propagation, waveguides,
whistlers, very low latitude whistlers, Earth-
ionosphere waveguide propagation, digital spectral
analysis, field-analysis direction finding measurement,
waveguide mode, dispersion  effects, cutoff
frequencies, subionospheric 1st orders mode,
subionospheric 2nd orders
Keyword Text
The characteristics of the Earth-ionosphere waveguide propagation of
whistlers have been  investigated by means of both digital spectral analysis
with high resolution and  field-analysis direction finding measurement for very
low latitude whistlers. It is found  that very low latitude whistlers propagated
over the distance of 1000 km with waveguide  mode, exhibit very clear
dispersion effects near the cutoff frequencies of the  subionospheric 1st, 2nd
and higher orders modes. The analysis of these cutoff  frequencies would be







Very low latitude whistlers with effect of the Earth-ionosphere waveguide
propagation
Title Text
Ohta, K., Shimizu, A., Hayakawa, M., Shimakura, S.Author Text
Journal:  Transactions of the Institute of Electronics, Information and
Communication Engineers, Vol. J77B-II, No. 8, pages 437-44, August 1994.
Authors' Association:  Facility of Engineering, Chubu Univ., Kasugai, Japan.
Source Text
dispersion (wave), ionospheric electromagnetic wave
propagation, spectral analysis, tropospheric
electromagnetic wave propagation, waveguides,
whistlersvery low latitude whistlers, Earth-ionosphere
waveguide propagation, digital spectral analysis, field-
analysis direction finding measurement, waveguide mode,
dispersion effects, cutoff frequencies, subionospheric
1st orders mode, subionospheric 2nd orders mode,
subionospheric higher orders modes, ionospheric
transmission mechanism, 1000 km
Keyword Text
The characteristics of the Earth-ionosphere waveguide propagation of
whistlers have been investigated by means of both digital spectral analysis
with high resolution and field-analysis direction finding measurement for very
low latitude whistlers. It is found that very low latitude whistlers propagated
over the distance of 1000 km with waveguide mode, exhibit very clear
dispersion effects near the cutoff frequencies of the subionospheric 1st, 2nd
and higher orders modes. The analysis of these cutoff frequencies would be







Analysis of utterances in multi-modal dialogues for direction finding taskTitle Text
Yato, F., Loken-Kim, K. H., Fais, L., Morimoto, T.Author Text
Transactions of the Institute of Electronics, Information and Communication
Engineers, Vol. J77D-II, No. 8, pages 1475-83; August 1994.  Authors'
Association:  ATR Interpreting Telephony Research Laboratories, Kyoto,
Japan.
Source Text
graphical user interfaces, human factors, interactive
systems, language translation,  natural language
interfaces, speech analysis and processing, multi-modal
dialogues, direction finding task, utterances, multi-
modal spoken language  translation system, telephone-
only, multi modal environment, real-time graphic,
static  graphic, directions task, agent roles, dialogue
structure, near-oriented deictic  expressions, mid-
range deictic expressions, telephone exchanges, verbal
directions,  keyboard modality, system architecture
Keyword Text
At ATR, we are conducting research in order to realize a multi-modal spoken
language  translation system. As a first step, we have analyzed, quantitatively
and qualitatively, the  differences between telephone-only and multi-modal
dialogues. The multi modal  environment we used for the experiment has the
following features: speech, real-time  graphic, static graphic, keyboard, and
mouse, and the task we used for the experiment  was the directions task
(i.e., from Kyoto Station to the International Conference Center).  The
experiment was conducted with eight subjects, and the following conclusions
were  drawn. First, in multi-modal dialogue, the differences between client and
agent roles  were very clear; the client was very passive and the dialogue
structure was very simple.  Second, we found that the frequency of near-
oriented deictic expressions was greater in  multi-modal dialogues. On the
other hand, mid-range deictic expressions, which are  common to telephone
exchanges, were rare in multi-modal conversations. Third, in the  multi-modal
environment, the agent often gave verbal directions while using the mouse  to
mark on the screen. Fourth, the clients shifted to the keyboard modality to
express  some portion of the dialogue, name, and telephone numbers in text.
In addition, based  on the results of this experiment, considerations
concerning the use of multi-modal  interface in spoken language translation







Analysis of utterances in multi-modal dialogues for direction finding taskTitle Text
Yato, F., Loken-Kim, K.-H., Fais, L., Morimoto, T.Author Text
Transactions of the Institute of Electronics, Information and Communication
Engineers, Vol. J77D-II, No. 8, pages 1475-83, August 1994.  Authors'
Association:  ATR Interpreting Telephony Research Labs., Kyoto, Japan.
Source Text
graphical user interfaces, human factors, interactive
systems, language translation, natural language
interfaces, speech analysis and processingmulti-modal
dialogues, direction finding task, utterances, multi-
modal spoken language translation system, telephone-
only, multimodal environment, real-time graphic, static
graphic, directions task, agent roles, dialogue
structure, near-oriented deictic expressions, mid-range
deictic expressions, telephone exchanges, verbal
directions, keyboard modality, system architecture
Keyword Text
At ATR, we are conducting research in order to realize a multi-modal spoken
language translation system. As a first step, we have analyzed, quantitatively
and qualitatively, the differences between telephone-only and multi-modal
dialogues. The multimodal environment we used for the experiment has the
following features: speech, real-time graphic, static graphic, keyboard, and
mouse, and the task we used for the experiment was the directions task (i.e.,
from Kyoto Station to the International Conference Center). The experiment
was conducted with eight subjects, and the following conclusions were drawn.
First, in multi-modal dialogue, the differences between client and agent roles
were very clear; the client was very passive and the dialogue structure was
very simple. Second, we found that the frequency of near-oriented deictic
expressions was greater in multi-modal dialogues. On the other hand, mid-
range deictic expressions, which are common to telephone exchanges, were
rare in multi-modal conversations. Third, in the multi-modal environment, the
agent often gave verbal directions while using the mouse to mark on the
screen. Fourth, the clients shifted to the keyboard modality to express some
portion of the dialogue, name, and telephone numbers in text. In addition,
based on the results of this experiment, considerations concerning the use of
multi-modal interface in spoken language translation and some of the






Impact of technology on the defeat of the U-boat September 1939-May
1943
Title Text
Burns, R. W.Author Text
IEE Proceedings:  Science, Measurement and Technology, Vol. 141, No. 5,
pages 343-55; September 1994.
Source Text
cryptography, history, military systems, radar
applications, radio applications,U-boat, Second World
War, submarine location system, Admiralty, shipborne
radars,  airborne radars, German naval enigma cyphers,
HF direction finders, HF radio  telephony, Leigh
lights, ASDIC, operational research, United Kingdom,
North  Atlantic, ASV Mark III, Public Record Office,
Battle of Atlantic
Keyword Text
From the 3rd September 1939 to 31st May 1943 the Allies lost 11576000
tonnes of  shipping. Although the great destructive power of U-boats had been
demonstrated during  the First World War the essential lesson to be learnt
(the need for huge air and sea escort  forces) was incapable of being
implemented at the outbreak of the Second World War.  The expectation that
ASDIC (a submarine location system developed by the Admiralty  during the
interwar years) would prove immediately effective and prevent a repetition of
the (1915-1918) U-boat offensive was not realized. There was an urgent need
for  technology to aid the air and sea forces in their searches for submarines.
Notwithstanding  the development of airborne and shipborne radars, the
breaking of the German naval  enigma cyphers, the utilization of land-based
and ship-based HF direction finders, HF  radio telephony, Leigh lights,
improved ASDICs, operational research and many other  innovations the
threat to the security of the United Kingdom in March 1943 was,  according to
the Admiralty, greater than at any other rime of the war. But in May 1943  the
U-boats were withdrawn temporarily from the North Atlantic following the
introduction of a new radar, ASV Mark III. The paper is based on material held
in the  Public Record Office and highlights the application of technology in the






Parallel and adaptive high-resolution direction findingTitle Text
Moonen, M., Vanpoucke, F. J., Deprettere, E. F.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No. 9, pages 2439-48;
September 1994.  Authors' Association:  ESAT, Katholieke University,
Leuven, Heverlee, Belgium.
Source Text
array signal processing, parallel algorithms, parameter
estimation, systolic arrays, adaptive high-resolution
direction finding, subspace method, computational
complexity,  ESPRIT-type algorithm, real-time
processing, systolic array, orthogonal
transformations, angles of arrival, source signals,
parallel algorithm, adaptive  algorithm, parallel high-
resolution direction finding, direction-of-arrival
estimation
Keyword Text
Recently the new class of so-called subspace methods for high-resolution
direction  finding has received a great deal of attention in the literature. When
a real-time  implementation is aimed at, the computational complexity
involved is known to represent  a serious impediment. In this paper, an
ESPRIT-type algorithm is developed, which is  fully adaptive and therefore
particularly suited for real-time processing. Furthermore, a  systolic array is
described, which allows the processing of incoming data at a rate which  is
independent of the problem size. The algorithm is based on orthogonal
transformations  only. Estimates are computed for the angles of arrival, as
well as for the source signals.  Our aim is not so much to develop yet another
ESPRIT-type algorithm but rather to show  that it is indeed possible to
develop an algorithm that is fully parallel and adaptive. This  is something that






A modified technique to locate the sources of ELF transient eventsTitle Text
Nickolaenko, A. P. and Kudintseva, I. G.Author Text
Journal of Atmospheric and Terrestrial Physics, Vol. 56, No. 11, pages 1493-
8; September 1994.  Authors' Association:  Institute of Radio Astronomy,
Academy of Science, Kiev, Ukraine.
Source Text
atmospheric electromagnetic wave propagation,
atmospheric techniques, ionospheric  electromagnetic
wave propagation, lightning, radio direction-finding,
radiowave  propagation, source location algorithm, ELF
transient events, Schumann resonance range, vertical
electric field, horizontal magnetic field, source
distance, waveguide phase constant,  waveguide
attenuation constant, lightning, EM pulse, global
thunderstorm activity
Keyword Text
An algorithm is proposed for the location of the sources of ELF transient
events which  occur in the Schumann resonance range. The procedure yields
a uniformly rotating vector  in the frequency domain. The vector is formed out
of the recorded vertical electric and  horizontal magnetic field components.
The changes of this vector with frequency provide  a pair of equations for the
evaluation of two of the three unknown parameters: these are  the distance






Structural Evaluation of TACAN/JTIDS/CDF Antenna Mast Assembly.
<NOTE> Final  Report April-July 1994
Title Text
Shaw, R. C.Author Text
Final Report:  25 pages; September 1994.  Author's Association:  Naval
Command, Control and Ocean Surveillance Center, RDT and E Division, San
Diego, California.
Source Text
antenna masts, explosion effects, ship antennas,
vibration, shock waves, structural  response,
shipboard, shock, TACAN, Fortran, underwater
explosions, computer  programs, communications
networks, air navigation, direction finding,
displacement,  acceleration, rotation, JTIDS (Joint
Tactical Information Distribution System), MASTY
Computer program,  NTISDODXA
Keyword Text
This report details an effort to develop an effective computational method to
analyze the  dynamic behavior of the shipboard antenna mast assembly when
subjected to the shock  environment caused by a near-miss underwater
explosion.  Shipboard antenna mast  assembly, Rayleigh's method, TACAN,
JTIDS, and CDF antennas, Kutta-Merson's  fourth-order predictor-corrector






Developing an 8-to-18-GHz DF antennaTitle Text
Smith, M. L.Author Text
Microwaves & RF, Vol. 33, No. 9, pages 69-70, 72, 74-5; September 1994.
Author's Association:  Watkins-Johnson Co., Antenna Department, San Jose,
CA.
Source Text
antenna feeders, antenna radiation patterns, microwave
antennas, radar antennas, radio  direction-finding, DF
antenna, Monopulse applications, direction-finding
systems, design parameters, high  gain dual-beam
antenna, feed network, difference patterns, sum
patterns, broadband  use, slant linear polarization, 8
to 18 GHz
Keyword Text
Direction-finding (DF) systems require high performance antennas to
accurately locate  the source of an emitter, especially in Monopulse
applications. Considering the many  design parameters and tradeoffs, an 8-to-
18-GHz DF antenna was developed for  broadband use. The antenna is a high







Wavefield modeling and array processing .I. Spatial samplingTitle Text
Doron, M. A. and Doron, E.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No.10, pages 2549-59;
October 1994.  Authors' Association:  RAFAEL, Haifa, Israel.
Source Text
array signal processing, interpolation, matrix algebra,
wavefield modeling, array processing, spatial sampling,
direction finding, sampling  matrix, coefficient
vector, decomposition, array output, continuous
manifold, array  manifold, disjoint angular sectors,
linear transformation, linear interpolation, circular
arrays
Keyword Text
We introduce the concept of wavefield modeling and study its relationship to
array  professing and direction finding. We show how the output of an array
can be written as  the product of a wavefield independent sampling matrix and
an array independent  coefficient vector. Using this decomposition, we derive
the conditions under which the  array output may be linearly interpolated to
give the array output of a different array,  within a desired accuracy. We
proceed to show under what conditions the array output  may be linearly
interpolated to give the value of the wavefield over a continuous  manifold. As
a result, we also derive conditions under which the array manifold may be
linearly transformed between frequencies. Finally, we treat the case where the
sources  are known to be limited to specific, possibly disjoint angular sectors
of arbitrary shape,  and show how the sampling matrix can in this case be
replaced by a modified sampling  matrix of lower rank. This result yields a
straightforward extension of the formalism  presented in this paper to the
Ease of limited angular sectors. In two companion papers,  we use wavefield







Wavefield modeling and array processing .II. AlgorithmsTitle Text
Doron, M. A. and Doron, E.Author Text
IEEE Transactions on Signal Processing, Vol.42, No.10, pages 2560-70;
October 1994.  Authors' Association:  RAFAEL, Haifa, Israel.
Source Text
array signal processing, matrix algebra, wavefield
modeling, array processing, algorithms, wideband
sources localization,  coherent processing, frequency
transformation, focusing matrices, sector processing,
MUSIC, coherent wideband Root-MUSIC, 2-D array, 3-D
arrays, 3-D wavefields,  direction finding, sufficient
statistic, reduced rank processing, over sampled
arrays,  limited angular sector, covariance matrix
Keyword Text
For part.1 see ibid. vol.42, no.10, p.2549, 1994. We present several novel
algorithms for  array processing, as well as extensions of existing methods
based on this approach. We  first consider the problem of localization of
wideband sources via coherent processing,  and show how wavefield modeling
enables us to derive expressions for the frequency  transformation (focusing)
matrices. This method is extended to three dimensions and to  sector
processing. We then develop computationally efficient implementations of
MUSIC  and Root-MUSIC for the narrowband and the coherent and incoherent
wideband cases,  as well as a natural extension of Root-MUSIC to any 2-D
array. In addition, wavefield  modeling allows us for the first time to extend
Root-MUSIC to 3-D arrays and  wavefields. We also present a low complexity
variant of Root-MUSIC for direction  finding within a limited angular sector.
Finally, we derive a low-dimensional sufficient  statistic and reduced rank







Wavefield modeling and array processing .II. AlgorithmsTitle Text
Doron, M.A. and Doron, E.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No. 10, pages 2560-70,
October 1994.  Authors' Association:  RAFAEL, Haifa, Israel.
Source Text
array signal processing, matrix algebrawavefield
modeling, array processing, algorithms, wideband
sources localization, coherent processing, frequency
transformation, focusing matrices, sector processing,
MUSIC, coherent wideband Root-MUSIC, 2-D array, 3-D
arrays, 3-D wavefields, direction finding, sufficient
statistic, reduced rank processing, oversampled arrays,
limited angular sector, covariance matrix
Keyword Text
For pt.I see ibid. vol.42, no.10, p.2549, 1994. We present several novel
algorithms for array processing, as well as extensions of existing methods
based on this approach. We first consider the problem of localization of
wideband sources via coherent processing, and show how wavefield modeling
enables us to derive expressions for the frequency transformation (focusing)
matrices. This method is extended to three dimensions and to sector
processing. We then develop computationally efficient implementations of
MUSIC and Root-MUSIC for the narrowband and the coherent and incoherent
wideband cases, as well as a natural extension of Root-MUSIC to any 2-D
array. In addition, wavefield modeling allows us for the first time to extend
Root-MUSIC to 3-D arrays and wavefields. We also present a low complexity
variant of Root-MUSIC for direction finding within a limited angular sector.
Finally, we derive a low-dimensional sufficient statistic and reduced rank
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Doron, M.A. and Doron, E.Author Text
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October 1994.  Authors' Association:  RAFAEL, Haifa, Israel.
Source Text
array signal processing, interpolation, matrix
algebrawavefield modeling, array processing, spatial
sampling, direction finding, sampling matrix,
coefficient vector, decomposition, array output,
continuous manifold, array manifold, disjoint angular
sectors, linear transformation, linear interpolation,
circular arrays
Keyword Text
We introduce the concept of wavefield modeling and study its relationship to
array professing and direction finding. We show how the output of an array
can be written as the product of a wavefield independent sampling matrix and
an array independent coefficient vector. Using this decomposition, we derive
the conditions under which the array output may be linearly interpolated to
give the array output of a different array, within a desired accuracy. We
proceed to show under what conditions the array output may be linearly
interpolated to give the value of the wavefield over a continuous manifold. As a
result, we also derive conditions under which the array manifold may be
linearly transformed between frequencies. Finally, we treat the case where the
sources are known to be limited to specific, possibly disjoint angular sectors
of arbitrary shape, and show how the sampling matrix can in this case be
replaced by a modified sampling matrix of lower rank. This result yields a
straightforward extension of the formalism presented in this paper to the Ease
of limited angular sectors. In two companion papers, we use wavefield







Compact Cramer-Rao bound expressions on directional covariance for
DF of sources  with unknown constant polarizations
Title Text
Lee, H. B.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No.10, pages 2864-7;
October 1994.  Author's Association:  Atlantic Aerospace Electronics
Corporation, Waltham, Massachusetts.
Source Text
array signal processing, electromagnetic wave
polarization, matrix algebra, Cramer-Rao bound
expressions, directional covariance, DF, constant
polarizations,  direction-finding algorithms,
performance limitations, uncorrelated sources,
partially  correlated sources
Keyword Text
The Cramer-Rao Bound B/sub C/ on directional covariance routinely is used
as a  yardstick for assessing the performance of candidate direction-finding
(DF) algorithms.  Stoica and Nehorai (1989, 1990) and Yau and Bresler (see
ibid., vol.40, no.5,p.1226,  1992) introduced compact formulae for B/sub C/
applicable to DF scenarios in which  sources transmit signals having known
polarizations. These formulae have proven quite  useful in that they facilitate
identification of performance limitations that otherwise would  be difficult or
impossible to obtain. This article presents compact formulae for B/sub C/  for
DF scenarios in which n uncorrelated sources transmit signals having
constant but  unknown polarizations. Also it is shown that these formulae







Compact Cramer-Rao bound expression for an extended signal modelTitle Text
Lee, H. B. and Jachner, J.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No.10, pages 2868-70;
October 1994.  Authors' Association:  Atlantic Aerospace Electronics
Corporation, Waltham, Massachusetts.
Source Text
electromagnetic wave polarization, matrix algebra,
signal processing, spectral analysis, Cramer-Rao bound,
extended signal model, frequency covariance, spectral
estimation,  performance limitations, direction-
finding, DF, data models, directional variance,
polarization-agile sources
Keyword Text
Previously, Stoica and Nehorai (1989, 1990), and Yau and Bresler (see ibid.,
vol.40,  no.5, p.1508, 1992) have developed compact expressions for the
Cramer-Rao (CR)  bound on frequency covariance for a class of spectral
estimation problems. These  expressions are very useful in that they support
identification of fundamental performance  limitations that otherwise would be
difficult or impossible to obtain. This article extends  the foregoing CR bound
results to a more general data model. The work is motivated by  direction-
finding (DF) scenarios that cannot readily be represented by the data models
of Stoica, Nehorai, Yau, and Bresler. The utility of the extended result is
illustrated by  specializing it to provide a new compact formula for the CR







Compact Cramer-Rao bound expressions on directional covariance for
DF of sources with unknown constant polarizations
Title Text
Lee, H.B.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No.10, pages 2864-7,
October 1994.  Author's Association:  Atlantic Aerospace Electronics
Corporation, Waltham, MA.
Source Text
array signal processing, electromagnetic wave
polarisation, matrix algebraCramer-Rao bound
expressions, directional covariance, DF, constant
polarizations, direction-finding algorithms,
performance limitations, uncorrelated sources,
partially correlated sources
Keyword Text
The Cramer-Rao Bound B/sub C/ on directional covariance routinely is used
as a yardstick for assessing the performance of candidate direction-finding
(DF) algorithms. Stoica and Nehorai (1989, 1990) and Yau and Bresler (see
ibid., Vol. 40, No. 5, pages 1226, 1992) introduced compact formulae for
B/sub C/ applicable to DF scenarios in which sources transmit signals having
known polarizations. These formulae have proven quite useful in that they
facilitate identification of performance limitations that otherwise would be
difficult or impossible to obtain. This article presents compact formulae for
B/sub C/ for DF scenarios in which n uncorrelated sources transmit signals
having constant but unknown polarizations. Also it is shown that these







Compact Cramer-Rao bound expression for an extended signal modelTitle Text
Lee, H.B. and Jachner, J.Author Text
IEEE Transactions on Signal Processing. Vol. 42, No.10, pages 2868-70,
October 1994.  Authors' Association:  Atlantic Aerospace Electronics
Corporation, Waltham, MA.
Source Text
electromagnetic wave polarisation, matrix algebra,
signal processing, spectral analysisCramer-Rao bound,
extended signal model, frequency covariance, spectral
estimation, performance limitations, direction-finding,
DF, data models, directional variance, polarization-
agile sources
Keyword Text
Previously, Stoica and Nehorai (1989, 1990), and Yau and Bresler (see ibid.,
Vol. 40, No. 5, pages 1508, 1992) have developed compact expressions for
the Cramer-Rao (CR) bound on frequency covariance for a class of spectral
estimation problems. These expressions are very useful in that they support
identification of fundamental performance limitations that otherwise would be
difficult or impossible to obtain. This article extends the foregoing CR bound
results to a more general data model. The work is motivated by direction-
finding (DF) scenarios that cannot readily be represented by the data models
of Stoica, Nehorai, Yau, and Bresler. The utility of the extended result is
illustrated by specializing it to provide a new compact formula for the CR







Broadband Antennas. (Latest citations from the NTIS Bibliographic
Database).  <NOTE> New Search
Title Text
no authorAuthor Text
page 122, (citations minimum); October 1994.  Nerac, Incorporated, Tolland,
Connecticut; (NTIS) National Technical Information Service, Springfield,
Virginia.
Source Text
bibliographies, broadband antennas, antenna arrays,
antennas, broadband, bandwidth  frequencies, published
searches, NTISNTISN, NTISNERACD
Keyword Text
The bibliography contains citations concerning the design and applications of
antennas  and antenna arrays with good impedance matching and VSWR
characteristics over a wide  frequency range.  Antennas with broadband
capabilities are especially useful to limit  numbers of antennas and
interference for multi-frequency electromagnetic scanning,  satellite and
tropospheric scatter communications, communications in electronic
countermeasures or jamming environments, and radio direction-finding.
Included are  design data for specific applications, and performance and
radiation patterns of the  antennas.  (Contains a minimum of 122 citations and






Signal selective localization of non Gaussian cyclostationary sourcesTitle Text
Shamsunder, S. and Giannakis, G. B.Author Text
IEEE Transactions on Signal Processing, Vol. 42, No.10, pages 2860-4;
October 1994.  Authors' Association:  Department of Electronics Engineering,
Colorado State University, Fort Collins, Colorado.
Source Text
antenna arrays, array signal processing, interference
suppression, random noise,  statistical analysis, non
Gaussian cyclostationary sources, signal selective
localization, direction-finding  algorithms,
communication signals, uniform linear arrays, cyclic
higher order statistics,  array output, additive
Gaussian noise suppression, cycle frequencies, non
Gaussian  interference, angles of arrival, signal
sources, sensors
Keyword Text
Novel direction-finding algorithms that exploit the non Gaussian and
cyclostationary  nature of communication signals are explored. The proposed
methods that are appropriate  for uniform linear arrays employ cyclic higher
order statistics of the array output and  suppress additive Gaussian noise of
unknown spectral content, even when the noise  shares common cycle
frequencies with the non Gaussian signals of interest. In addition,  cyclic
higher order statistics are tolerant to non Gaussian interferences with cycle
frequencies other than those of the desired signals and allow one to
consistently estimate  the angles of arrival of signal sources (per cycle)






Signal selective localization of nonGaussian cyclostationary sourcesTitle Text
Shamsunder, S. and Giannakis, G.B.Author Text
IEEE Transactions on Signal Processing. Vol. 42, No.10, pages 2860-4,
October 1994.  Authors' Assocation:  Department of Electrical Engineering,
Colorado State University, Fort Collins, Colorado.
Source Text
antenna arrays, array signal processing, interference
suppression, random noise, statistical
analysisnonGaussian cyclostationary sources, signal
selective localization, direction-finding algorithms,
communication signals, uniform linear arrays, cyclic
higher order statistics, array output, additive
Gaussian noise suppression, cycle frequencies,
nonGaussian interference, angles of arrival, signal
sources, sensors
Keyword Text
Novel direction-finding algorithms that exploit the nonGaussian and
cyclostationary nature of communication signals are explored. The proposed
methods that are appropriate for uniform linear arrays employ cyclic higher
order statistics of the array output and suppress additive Gaussian noise of
unknown spectral content, even when the noise shares common cycle
frequencies with the nonGaussian signals of interest. In addition, cyclic higher
order statistics are tolerant to nonGaussian interferences with cycle
frequencies other than those of the desired signals and allow one to
consistently estimate the angles of arrival of signal sources (per cycle) whose










NTIS Database:  122 citations minimum, October 1994.  NERAC, Inc.,
Tolland, CT.
Source Text
Bibliographies, Broadband antennas, Antenna arrays,
Antennas, Broadband, Bandwidth frequencies, Published
Searches
Keyword Text
The bibliography contains citations concerning the design and applications of
antennas and antenna arrays with good impedance matching and VSWR
characteristics over a wide frequency range. Antennas with broadband
capabilities are especially useful to limit numbers of antennas and
interference for multi-frequency electromagnetic scanning, satellite and
tropospheric scatter communications, communications in electronic
countermeasures or jamming environments, and radio direction-finding.
Included are design data for specific applications, and performance and
radiation patterns of the antennas. (Contains a minimum of 122 citations and






Direction finding of multiple wide-band emitters using state-space
modeling
Title Text
Vanpoucke, F., Moonen, M., Deprettere, E. F.Author Text
Signal Processing, Vol. 40, No.1, pages 39-52; October 1994.  Authors'
Association:  ESAT, Katholieke University, Leuven, Belgium.
Source Text
computational complexity, direction-of-arrival
estimation, parallel algorithms,  state-space methods,
white noise, multiple wideband emitters, state-space
modeling, angles-of-arrival, array processing,  sensor
array, doublets, wideband signals, linear time-
invariant system, white noise,  sensor outputs,
recursive algorithm, computational complexity, parallel
structure,  real-time applications, throughput
Keyword Text
Estimating the angles-of-arrival of wide-band emitters is an important problem
in array  processing. This paper introduces a novel method which is
applicable if the sensor array  consists of doublets and if the wide-band
signals can be accurately modeled as the output  of a linear time-invariant
system driven by white noise. The novelty in our approach lies  in the use of
state-space descriptions for the sensor outputs. We present two algorithms.
The first is a simple nonrecursive algorithm. The second is a recursive
algorithm with  reduced computational complexity. Due to its regular parallel
structure this algorithm is  well suited for parallel implementation, e.g. in real-






Direction finding of multiple wide-band emitters using state-space
modeling
Title Text
Vanpoucke, F., Moonen, M., Deprettere, E.F.Author Text
Signal Processing, Vol. 40, No.1, pages 39-52, October 1994.  Authors'
Association:  ESAT, Katholieke Univ., Leuven, Belgium.
Source Text
computational complexity, direction-of-arrival
estimation, parallel algorithms, state-space methods,
white noise multiple wideband emitters, state-space
modeling, angles-of-arrival, array processing, sensor
array, doublets, wideband signals, linear time-
invariant system, white noise, sensor outputs,
recursive algorithm, computational complexity, parallel
structure, real-time applications, throughput
Keyword Text
Estimating the angles-of-arrival of wide-band emitters is an important problem
in array processing. This paper introduces a novel method which is applicable
if the sensor array consists of doublets and if the wide-band signals can be
accurately modeled as the output of a linear time-invariant system driven by
white noise. The novelty in our approach lies in the use of state-space
descriptions for the sensor outputs. We present two algorithms. The first is a
simple nonrecursive algorithm. The second is a recursive algorithm with
reduced computational complexity. Due to its regular parallel structure this
algorithm is well suited for parallel implementation, e.g. in real-time






Converting a Small Standard Receiver into a Hand-Held Narrow-Aperture
HF Direction Finder
Title Text
Villard, O. G. Jr., Hagn, G. H. and Lomasney, J. M.Author Text




This paper describes a compact HF-antenna accessory, designed for use
with book-sized portable receivers.  It converts the receiver for sky-wave-
direction finding (DF), co-channel-interference reduction, Nd radio-frequency-
interference (RFI) location, while being hand-carried by the user.  When the
system is operated in the DF mode while in motion, site-related errors in line
of bearing (LOB) can be reduced by spatial averaging, and by over-sampling
and excising "outliers."  This approach is equivalent to increasing the effective
aperture to improve resolution.  Spatially averaging the LOBs permits useful
DF measurements to be made in locations, so cluttered by scattering from
nearby objects, as to be unsuitable with standard DF equipment.  The
receiving system has been designed to be as insensitive as possible to local
reflections (including those from the operator's body).  The shielded-cascaded-
loop array (SCLA) incorporates provisions for decreasing the response to
undesired nearby signal sources, while retaining sensitivity to desired
transmissions.  (For example, shielding is employed to reduce the response
to stray electric fields.)  A wide variety of commercially available, small,
battery-powered receivers may be used without modification.  With the help of
nominal temporal and spatial averaging, accuracies of ±10º have been
achieved, on occasion, in urban environments.  The method is useful for
locating nearby desired signals, as well as sources of RFI.  Performance with
ground-wave signals should be as good as, or better than, that with sky-wave
signals.  The on-axis null of the two-element array, used for DF, also can be
used to discriminate against a co-channel-interfering signal, while receiving a
desired signal arriving on a sufficiently different bearing.  Under favorable
conditions, signal-to-interference-ratio improvements of 20 dB or more can be
achieved by spatial orientation of the SCLA.  A lazy-Susan turntable is useful
for adjusting the azimuth of the SCLA, for best performance in a stationary
setup.  The best location for fixed DF measurements can be determined by
moving the device around the potential listening area.  (Abstract taken from






Converting a Small Standard Receiver into a Hand-Held Narrow-Aperture
HF Direction Finder
Title Text
Villard, O. G., Hagn, G. H. and Lomasney, J. M.Author Text




This paper describes a compact HF-antenna accessory, designed for use
with book-sized portable receivers.  It converts the receiver for sky-wave-
direction finding (DF), co-channel-interference reduction, and radio-frequency-
interference (RFI) location, while being hand-carried by the user.  When  the
system is operated in the DF mode while in motion, site-related errors in line
of bearing (LOB) can be reduced by spatial averaging, and by over-sampling
and excising "outliers."  This approach is equivalent to increasing the effective
aperture to improve resolution.  Spatially averaging the LOBs permits useful
DF measurements to be made in locations, so cluttered by scattering from
nearby objects, as to be unsuitable with standard DF equipment.  The
receiving system has been designed to be as insensitive as possible to local
reflections (including those from the operator's body).  The shielded-cascaded-
loop array (SCLA) incorporates provisions for decreasing the response to
undesired nearby signal sources, while retaining sensitivity to desired
transmissions.  (For example, shielding is employed to reduce the response
to stray electric fields.)  A wide variety of commercially available, small,
battery-powered receivers may be sued without modification.  With the help of
nominal temporal and spatial averaging, accuracies of ±10º have been
achieved, on occasion, in urban environments.  The method is useful for
locating nearby desired signals, as well as sources of RFI.  Performance with
ground-wave signals should be as good as, or better than, that with sky-wave
signals.  The on-axis null of the two-element array, used for DF, also can be
used to discriminate against a co-channel-interfering signal, while receiving a
desired signal arriving on a sufficiently different bearing.  Under favorable
conditions, signal-to-interference-ratio improvements of 20 dB or more can be
achieved by spatial orientation of the SCLA.  A lazy-susan turntable is useful
for adjusting the azimuth of the SCLA, for best performance in a stationary
setup.  The best location for fixed DF measurements can be determined by
moving the device around the potential listening area.  (Authors' abstract,






Converting a small standard receiver into a hand-held narrow-aperture
HF direction  finder
Title Text
Villard, O. G., Jr., Hagn, G. H., Lomasney, J. M.Author Text
IEEE Antennas and Propagation Magazine, Vol. 36, No. 5, pages 25-9;
October 1994.  Authors' Association:  SRI International, Menlo Park,
California.
Source Text
antenna accessories, antenna arrays, cochannel
interference, interference suppression,  loop antennas,
radio direction-finding, radio receivers, receiving
antennas, small standard receiver, hand-held narrow-
aperture HF direction finder, HF-antenna  accessory,
book-sized portable receiver, sky-wave-direction
finding,  cochannel-interference reduction, radio-
frequency-interference location, site-related  errors,
line of bearing, spatial averaging, over-sampling,
outliers, resolution, receiving  system, local
reflections
Keyword Text
Describes a compact HF-antenna accessory, designed for use with book-
sized portable  receivers. It converts the receiver for sky-wave-direction finding
(DF),  co-channel-interference reduction, and radio-frequency-interference
(RFI) location, while  being hand-carried by the user. When the system is
operated in the DF mode while in  motion, site-related errors in line of bearing
(LOB) can be reduced by spatial averaging,  and by over-sampling and
excising "outliers." This approach is equivalent to increasing  the effective
aperture to improve resolution. Spatially averaging the LOBs permits useful
DF measurements to be made in locations, so cluttered by scattering from
nearby objects,  as to be unsuitable with standard DF equipment. The
receiving system has been designed  to be as insensitive as possible to local
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Title Text
Villard, O.G., Jr. Hagn, G.H. Lomasney, J.M.Author Text
IEEE Antennas and Propagation Magazine, Vol. 36, No. 5, pages 25-9, Oct.
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Source Text
antenna accessories, antenna arrays, cochannel
interference, interference, suppression, loop antennas,
radio direction finding, radio receivers, receiving
antennas, small standard receiver, hand held narrow
aperture HF direction finder, HF antenna accessory,
book-sized portable receiver, skywave direction
finding, cochannel-interference reduction, radio
frequency interference location, site related errors,
line of bearing, spatial averaging, over sampling,
outliers, resolution, receiving system, local
reflections
Keyword Text
Describes a compact HF-antenna accessory, designed for use with book-
sized portable receivers. It converts the receiver for sky-wave-direction finding
(DF), co-channel-interference reduction, and radio-frequency-interference (RFI)
location, while being hand-carried by the user. When the system is operated
in the DF mode while in motion, site-related errors in line of bearing (LOB) can
be reduced by spatial averaging, and by over-sampling and excising "outliers."
This approach is equivalent to increasing the effective aperture to improve
resolution. Spatially averaging the LOBs permits useful DF measurements to
be made in locations, so cluttered by scattering from nearby objects, as to be
unsuitable with standard DF equipment. The receiving system has been
designed to be as insensitive as possible to local reflections (including those






A new state-space approach for direction findingTitle Text
Vaccaro, R. J. and Yinong DingAuthor Text
IEEE Transactions on Signal Processing, Vol. 42, No.11, pages 3234-7;
November 1994.  Authors' Association:  Department of Electrical Engineering,
Rhode Island University, Kingston, Rhode Island.
Source Text
covariance matrices, direction-of-arrival estimation,
least squares approximations, linear  antenna arrays,
state-space methods, direction finding, state-space
models, sensor array processing, uniform linear array,
least squares problem, noisy basis vectors, approximate
error covariance matrix,  first-order perturbation
expansion, weighted least squares, Cramer-Rao bound
Keyword Text
Direction-of-arrival estimation using state-space models in sensor array
processing with  a uniform Linear array can be reduced to finding a solution to
the equation U/sub 1/F  approximately=U/sub 2/ for F, where noises in both
sides of the equation are highly  correlated. Least squares or even total least
squares solutions are not optimal, and the  complicated covariance structure
in U/sub 1/ and U/sub 2/ does not allow a weighted  total least squares
procedure to be carried out. The approach presented in this  correspondence
is to first solve a least squares problem to get an estimate of the  underlying
subspace represented by the noisy basis vectors in U/sub 1/ and U/sub 2/.
An  approximate error covariance matrix for the least squares problem is
obtained using a  first-order perturbation expansion. This covariance matrix is
used to solve for the  underlying subspace in a weighted least squares sense.
Parameters are then extracted  from the estimated subspace. Numerical
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Source Text
covariance matrices, direction-of-arrival estimation,
least squares approximations, linear antenna arrays,
state-space methods direction finding, state-space
models, sensor array processing, uniform linear array,
least squares problem, noisy basis vectors, approximate
error covariance matrix, first-order perturbation
expansion, weighted least squares, Cramer-Rao bound
Keyword Text
Direction-of-arrival estimation using state-space models in sensor array
processing with a uniform Linear array can be reduced to finding a solution to
the equation U/sub 1/F approximately=U/sub 2/ for F, where noises in both
sides of the equation are highly correlated. Least squares or even total least
squares solutions are not optimal, and the complicated covariance structure
in U/sub 1/ and U/sub 2/ does not allow a weighted total least squares
procedure to be carried out. The approach presented in this correspondence
is to first solve a least squares problem to get an estimate of the underlying
subspace represented by the noisy basis vectors in U/sub 1/ and U/sub 2/.
An approximate error covariance matrix for the least squares problem is
obtained using a first-order perturbation expansion. This covariance matrix is
used to solve for the underlying subspace in a weighted least squares sense.
Parameters are then extracted from the estimated subspace. Numerical







On Typical Eigenvalues of Non-Central Wishart MatricesTitle Text
Schmidt, Ralph O.Author Text
(work in preparation, 1995)Source Text
Keyword Text







Photogrammetric Mobile Satellite Service PredictionTitle Text
Akturan, Riza and Vogel, Wolfhard J.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
To predict the performance of mobile and portable personal satellite
communication systems in rural, suburban, and urban environments,
engineers have relied on propagation measurements carried out with the help
of satellites, airplanes, helicopters, or balloons.  Such measurement
campaigns are labor-intensive to carry out, making the data very expensive.
This is the reason why data usually are obtained in only a small sample of
many possible representative locations.  Potential customers of satellite
system consequently are concerned whether the results can be applied to
their own operating region.  Even more difficult is the  prediction of satellite
diversity gain, involving either extrapolations from single source
measurements or dual source experiments.  To test a completely new
prediction approach, photographic images of the sky were taken with a
camera through a fisheye lens with a 180º field-of-view.  The images, acquired
in rural, suburban, and urban Austin, Texas and urban San Antonio, Texas,
were processed on a computer to derive quantitative information about the
elevation angles at which the sky becomes visible, i.e., the skyline was
determined.  The 90th percentile elevation angle of the skyline was found to
be at about 10º, 17º, and 51º in the three environments.  For elevation angles
above 8º, an average of 87%, 86%, 69% and 58% of the sky was visible in the
four locations, respectively.  The skyline autocorrelation fell to 1/e with a 28º
azimuth separation in the average and with a 54º azimuth separation at the
90th percentile with only small differentiation for environment type.  Mean
estimation errors are below 4º.  A discussion of how the optical data will be
used for satellite service prediction is included.  (Authors' abstract,






Use of a Novel Non-Linear Deconvolution Algorithm for Water Vapor
Retrievals
Title Text
Al-Khalaf, A. K., Markowski, G. R. and Wilheit, T. T.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
Water vapor is one of the most important constituents in the earth's
atmosphere.  It is the greenhouse gas which plays the most important role in
its radiative balance.  A non-linear general deconvolution algorithm, STWOM
(G. R. Markowski, Aerosol Sci. Technol, vol. 7, pp. 127-141, 1987), has been
adapted for retrieving atmospheric water vapor profiles data from the special
sensor microwave/temperature-2  (SSM/T2) instrument on the Defense
Meteorological Satellite launched November 1991.  This instrument has three
channels near the strong water vapor absorption line at 183 GHz, a window
channel at 91.655 GHz and an intermediate channel at 150 GHz.  A major
advantage of STWOM is that it allows retrieval of relative humidity as a
function of altitude without reference to statistical data; thus, it is expected to
provide a more accurate measure of atmospheric water vapor than methods
which depend on other than direct measurements.  Advantages of STWOM
are: (a) its solution is independent of functional form; (b) it is insensitive to
numerical instabilities;   high frequency instabilities are automatically
eliminated; (d) the number of calculate points in the solution is not limited to
the number of measurements; and (e) its resolution is usually enhanced over
matrix inversion and entropy minimization approaches--typically, several
times more output points than the number of input data points are needed to
take full advantage of the resolution it gives.  STWOM's improved resolution
results partly from its constraints: positive definiteness and smoothness with
respect to high frequencies.  Other constraints may be straightforwardly
added.  STWOM is easily capable of deriving smooth water vapor profiles
whose calculated brightness temperatures are within the noise of the
measured microwave values.  STWOM has been included in a physical
relaxation water vapor retrieval algorithm which includes a forward radiative
transfer model (A. K. Al-Khalaf, D. Conlee, and T. T. Wilheit, " Retrieval of
Atmospheric Water Vapor Profiles from SSM/T2 Microwave Radiances," 7th
Conference on Satellite Meteorology and Oceanography, June 6-10, 1994,
Monterey, Ca).  We compare retrievals of water vapor over ocean and land
surfaces integrated over five layers (SFC-850 mb, 850-700 mb, 700-500 mb,
Abstract Text
500--400 mb and above 400 mb) with ground truth using global operational
radiosondes and ECMWF analyses.  The results presented here show good
agreement with ground truth and appear to be an improvement over statistical
methods.  The retrieved relative humidity profiles also show good agreement
with the radiosonde measurements, except that the STWOM profiles are
substantially smoother than the radiosonde profiles.  The smoother profiles
likely reflect the much larger measurement area seen by the SSM/T-2
sensors (approximately a circle 50 km in diameter) compared to the
radiosonde, which samples a much smaller volume of the atmosphere, in
addition to the limitations inherent in passive sensing.  Because this is the
first use of STWOM in this application, further improvements are likely.





Optimal Current Distribution for a Conformal Antenna at High
Frequencies
Title Text
Angell, T. S., Kleinman, R. E. and Vainberg, B.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
The problem under consideration is that of finding the current distribution on a
smooth surface which optimizes the power radiated in a prescribed angular
sector.  In previous work, we have provided constructive methods for finding
optimal current distributions at low and intermediate frequencies (T. S. Angell
and R. E. Kleinman, J. Optimization Theory Appl., vol. 37, pp. 469-497,
1982).  Here we find explicit asymptotic solutions at high frequencies.
Specifically, we treat the two dimensional TM problem where the non-
vanishing component of electric field satisfies the Helmholtz equation and its
normal derivative is proportional to the surface current.  The optimization
problem is that of determining this current, subject to a boundedness
constraint, which produces a radiation pattern which maximizes power in
some preassigned angular sector.  The analysis involves a related non-
stationary problem and a limiting amplitude principle to obtain an explicit
characterization of the Neumann-to-Dirichlet map at high frequencies.  With
this we are able to explicitly characterize the optimal current in terms of the
Gaussian curvature of the surface.  (Authors' abstract, proceedings, English







Armstrong, John W.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
Interplanetary scintillation (IPS) has been used as a diagnostic of solar wind
speed and interplanetary plasma turbulence, allowing inference of speed and
electron density power spectrum close to the sun and out of the ecliptic.  In
that context, IPS is "signal" and provides scientifically interesting data.  IPS
is also of interest because amplitude and phase perturbations imposed on
radio waves are "noise" for telemetry and precision Doppler tracking of deep
space probes and for some radio astronomical observations.  In this talk, I
briefly review the connection between scattering observables and the electron
density power spectrum.  The main part of the talk emphasizes IPS-as-noise,
with examples drawn from scintillation observations using the Galileo, Mars
Observer, and Pioneer spacecraft.  Interplanetary phase scintillation on time
scales of 100-10,000 seconds is an important noise in mass determinations
of small solar system bodies during space-probe flybys and in searches for
low-frequency gravitational radiation.  (Interplanetary phase scintillation at S-
band limit the sensitivity of gravity wave experiments and are more than an
order of magnitude higher than the precision of the hydrogen masers driving
the Doppler system.)  Amplitude scintillation, which degrades space probe
telemetry performance for some tracking geometries, is also of practical
interest.   Examples of amplitude scintillation for near-sun tracking are given,
along with the predicted scintillation environment for Galileo at Jupiter orbit
insertion and for the proposed Solar Probe, which will pass to within 4 solar
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Both the University of Colorado and the University of Adelaide have developed
systems that allow the detection of meteor echoes on radars designed for
lower atmospheric wind profiling.  The Doppler shift of the back scatter from
the ionization trails left by the meteors gives a measure of the wind at the
location of the trail, which is typically in the 80-110 km height region.  During
a recent sabbatical leave, a group from the University of Colorado was able to
work with the designers of the Adelaide system, and joint experiments were
conducted on the two systems at the Buckland Park installation.  Despite
having been developed independently, the two systems share many common
characteristics.  The differences are significant, however, and have led to
interesting improvements in the detection and processing of the meteor data.
These improvements are being incorporated into both the Colorado MEDAC
system and the Adelaide Buckland Park system.  We will present an
overview of the two systems, the theory used in the detection and processing
of echoes, and the results of a  series of side-by-side trials of the two
systems performed at the University of Adelaide's Buckland Park research
station.  Results from the meteor radars will also be compared with winds
recorded by the Buckland Park MF radar, which was operating during the
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The Submillimeter Telescope (SMT) is a joined project of the Max-Planck-
Institute for Radio astronomy, Bonn, Germany, and the Steward Observatory,
University of Arizona, Tucson.  The SMT has been specifically designed to
operate at full capacity at the shortest wavelength of 0.3 mm, where the
troposphere is sufficiently transparent under favorable atmospheric conditions.
 The SMT is located at 3200 m altitude on Mount Graham in Arizona, 150
miles from Tucson.  Weather statistics indicate that during the eight dry
months of the year, observations at 0.35 mm will be feasible for about one-
third of the time.  Extensive use of carbon-fiber reinforced plastic (CFRP) in
the structure and reflector of the telescope minimizes deformations due to
temperature variations to only a few micrometers.  The space frame reflector
support structure is extremely stiff and shows only about 5 micrometers RMS
deformation over the entire elevation range.  The 60 composite (aluminum and
CFRP) panels of the 10 m diameter reflector have been replicated with 6
micrometer accuracy from glass forms.  The goal for the overall reflector
accuracy is 15 micrometers, equally divided over structural deformations,
accuracy of panel fabrication and measurement and setting of the panels,
each being < 10 micrometers.  Construction of the SMT at the site started in
October 1992.  A "holographic" method with the aid of a signal from the LES8
satellite at 38 GHz has been applied for the adjustment of the reflector.  The
presently achieved overall accuracy is about 30 micrometers, which we
expect to improve to the stated goal in early 1995.  The telescope is equipped
with a high performance chopping secondary to suppress background
fluctuations.  The SMT will begin regular astronomical observing in January
1995 at wavelengths near 1.2, 0.8 and 0.6 mm with SIS-mixer receivers for
spectroscopy and 1.2 and 0.35 mm with broadband bolometers in the
continuum.  We shall present the salient and original features of the
telescope's design, the measurement methods and the initial instrumentation.
 Some remarks on the further development of the facility will conclude the
presentation.  At its dedication last year, the telescope was christened the
Heinrich Hertz Telescope (HHT).  (Authors' abstract, proceedings, English
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This paper will present a dual reflector shaping method which gives maximal
control of the aperture distribution.  The technique defines a three dimensional
normal vector field using ray tracing techniques.  The ray trace utilizes
constant path length and a mapping from the input wavefront (horn pattern) to
the output wavefront (aperture plane).  This mapping is initially unknown.  A
theorem from vector differential calculus applied to this normal field produces
a first order linear partial differential equation for the unknown mapping.  This
PDE leaves considerable flexibility in specifying the mapping.   The PDE and
the normal field are simultaneously integrated to produce the reflector shapes
and the complete mapping.  The method is mathematically rigorous and
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An exact, unified, computationally efficient, modal methodology is used to
study fields and/or currents excited by a near-grazing plane wave over a
periodic ocean-like surface.  Results are given for both polarizations, for
perfectly conducting as well as finitely conducting impedance boundaries like
the ocean.  Steep, long-period swell profiles of both sinusoidal and
Stokes/trochoidal shapes are examined, for frequencies from HF (4 MHZ)
through microwave (4 GHz).  This study is motivated by the failure of
approximation techniques (perturbation and optics approaches) over most of
this band for the difficult region near grazing.  The suggestion of a sharp
"optical-like" shadow simply does not hold; this is especially true for vertical
polarization.  Even for peak-trough occluded regions behind the wave as much
as 36 wavelengths deep, the ratio of max/min illumination over the surface is
only a factor of five in field strength for vertical polarization, increasing to fifty
for horizontal.  The current or field strength exhibits a spatially oscillatory
behavior on the forward face of the wave for a perfectly conducting profile at
high frequencies and vertical polarization.  These oscillations become damped
when sea-water properties are used; no oscillation at all is seen for horizontal
polarization.  The field strength is lower by about a factor of three for vertical
polarization for a finite vs infinite sea-surface conductivity at 300 MHZ; on
horizontal polarization, there is no difference.  Finally, we show how
expressions for radiation and propagation near the sea surface can be
modified to account for the roughness, as a change in the effective surface
impedance.  This construct has heretofore been applied successfully at HF,
where perturbation theory is applicable.  The present work shows how this
can be extended to VHF and UHF, when the surface height is no longer small
in terms of the radio wavelength, by using our unified modal methodology and
defining the effective surface impedance in terms of the modified Fresnel
specular reflection coefficient.  (Author's abstract, proceedings, English
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There are currently several models that have been validated that can model
radiowave fields over terrain (R. J. Luebbers, IEEE Ant. and Prop., pp, 951-
955, 1984; S. Ayasli, IEEE Ant. and Prop., pp. 1013-1023, 1986; A. E.
Barrios, IEEE Ant. and Prop., pp. 90-98, 1994).  While these models perform
adequately when the terrain path is absent of any major vegetation such as
trees and large brush, they fail to adequately account for the increased
attenuation observed when vegetation is present.  A simple method,
implemented in a terrain split-step parabolic equation model (TPEM), is
presented in which the ground is modified to approximate the vegetation.  The
method consists of simply increasing the ground elevation by the height of the
intervening trees or brush.  This method is particularly useful when the
topography of the terrain path is poorly described, in which case the ground
elevation can then be adjusted by an average value along the entire path.  An
example is shown in which fields were measured over a 6-km long terrain path
at a frequency of 910 MHZ (K. A. Chamberlin, R. J. Luebbers, IEEE Ant. and
Prop., pp. 1093-1098, 1982).  Signals were measured under two conditions,
one in which the terrain path was clear, and one in which a grove of trees
blocked the propagation path.  (Author's abstract, proceedings, English
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The very large array is the most successful and productive radio telescope
ever built, used by more than 600 investigators from more than 150
institutions every year.  In the nearly fifteen years since it was commissioned,
major technical improvements have been made in receiver components,
correlator design, and the transmission of broadband signals, rendering many
elements of the VLA obsolete.  Greatly enhanced performance is both
possible and highly desirable.  Planning has commenced for a significant
upgrade to eh VLA.  As presently conceived, it has three key elements: (1)
replace most of the VLA receivers to achieve lower noise temperatures and a
much wider bandwidth (1 GHz in each polarization), and add two new
observing bands; (2) replace the buried waveguide data transmission system
with a fiber-optics system; (3) design and construct a new correlator to
process both broadband continuum signals and to provide improved resolution
and flexibility for spectral line work.  These, and additional features of the
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The weather in the earth's near space plasma environment, commonly known
as the ionosphere, dictates the quality and accuracy of satellite radio
communication and navigation systems that operate in the VHF-UHF range of
frequencies.  Under stable weather conditions, the ionized near earth space
environment behaves as free space for VHF-UHF radio waves.  When
unstable weather conditions develop, the prevailing turbulent processes create
electron density irregularities in this region.  It is shown that these
irregularities can become sufficiently strong to scatter radio signals in the
frequency range of 250 MHZ to 4 GHz and introduce unacceptable message
errors, particularly, near the magnetic equator.  The GPS navigation systems
operating at 1.2/1.6 GHz not only suffer data loss and cycle slips due to
intense fading but may also lose phase lock in the presence of rapid changes
of phase caused by electron density structures, and the relative motions of
these satellites and the ionosphere.  The confinement of equatorial
irregularities in latitudinally extended and longitudinally discrete structures
provides a unique set of constraints/advantages to the use of GPS satellites
in this region.  It is pointed out that the day-to-day variability of weather in the
near space environment is primarily controlled by internal forcing functions
such as the electric field, gravity waves and the neutral wind rather than
transient solar phenomena such as solar flares, and energetic particle events.
 The present state of near earth space weather models is also discussed in
the context of systems requirements.  (Authors' abstract, proceedings,
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This paper considers the properties of the quasi-magneto static scattering
from permeable and highly conducting scatterers in terms of the magnetic-
polarizability dyadic.  This is treated in terms of the singularity expansion
method (SEM).  The natural frequencies are negative real and serve as
identifiers of target type.  The symmetric dyads which characterize the
residues of the first order poles are comprised of real coefficients times real
vectors which give the target aspect (orientation in space).  (Author's abstract,
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A Balantenna has been proposed as a matching device for the feed section of
the ELLIPTICUS antenna.  The design of this matching device is intended to
give a 4:1 increase over the feed line impedance across a very wide frequency
range, reaching upper frequencies of 3 GHz or better.  This device is also
designed so that it integrally fits into the "worm-hole" feed scheme of the
ELLIPTICUS antenna.  The original design incorporated a single apex design
in the center of the Balantenna.  Subsequent experiments with the loading
ferrites have shown that heating effects (above the Curie temperature) due to
small ferrite volumes in regions of high current densities could be a drawback
to this first design.  To counter these heating effects, a new design is
proposed which does not require such extensive shaping of the ferrite material
and uses a larger ferrite cross section near the center of the Balantenna
where surface currents are expected to be large.  In order to accommodate
this change, a new double apex design is also required for the feed transition
inside the Balantenna.  This design should also improve the high frequency
performance for the Balantenna with the elimination of an inherent "dispersion
distance" int he first design.  Below is a figure which gives the impedance of
the Balantenna feed as a function of the angle of depression from the
horizontal (α) and the half-angle (β) for each of the conical arms of the
antenna.  These conical arms and the center assembly of the Balantenna
form the biconical feed for the antenna.  (Authors' abstract, proceedings,
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In September 1993, the National Aeronautics and Space Administration's
(NASA) Advanced Communications Technology Satellite (ACTS) was
deployed into geostationary orbit, near 100 degrees west longitude.  The
ACTS satellite employs two Ka-band beacons, one at 20.185 GHz and
another at 27.505 GHz, where impairments due to rain attenuation and
tropospheric scintillations will significantly affect new technologies for this
spectrum.  Heavy rain at Ka-band can easily produce 35 dB of attenuation
along the propagation path.  Propagation experiments, being conducted in
seven different climatic zones, involve multi-year attenuation measurements
along the satellite-Earth slant path.  Measurements in the B2 climatic zone
are made with Colorado State's ACTS propagation terminal (APT) located in
northeast Colorado.  The APT is designed to collect both beacon signals and
radiometric sky noise brightness temperatures.  For path attenuations under
approximately 10 dB, the brightness temperatures can be related to the
attenuation, and this is used to set the "clear sky" attenuation reference level.
 The main goal of the ACTS propagation experiments is to obtain monthly and
annual attenuation statistics t 20 and 27 GHz.  In order to gain more
understanding about the physical processes that are responsible for Ka-band
attenuation, the CSU-CHILL polarimetric radar is used to take radar
measurements along the slant path.  The Colorado Front Range experiences
a variety of weather conditions throughout the year, ranging from up slope rain
conditions to winter storms.  To date, several "bright band" cases have been
observed and a strong convective case where the 27 GHz attenuation
exceeded 35 dB.  The polarimetric radar data will be used to initialize a radar
driven propagation model that incorporates the Mueller and extinction
matrices.  Concurrent data from the APT and CSU-CHILL radar will be shown
for a bright band and a convective case.  In addition, preliminary modeling
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The FIRST survey is a high sensitivity, high angular resolution survey of
10,000 square degrees centered on the north Galactic pole and coincident
with the Sloan Digital Sky Survey area.  Using the B configuration of the VLA,
the survey will generate a catalog of one million sources with a flux limit below
a mJy and with positional accuracy of 1 arcsec (90% confidence).  The data
from the initial observing run of spring, 1993 are now fully analyzed and the
resulting images as well as a catalog of discrete sources extracted from the
images are available via world wide web (see http://sundog.stsci.edu/ for
details).  A comparison of the FIRST catalog with a catalog based on the
Palomar Sky Survey (the APM catalog from Cambridge University supplied by
Richard McMahon) finds optical counterparts for 15% of the radio sources.
Results demonstrating the accuracy and reliability of FIRST data will be
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The ASIA system consists of three separate arrays to characterize the sea
state: an underwater pressure array consisting of four pressure sensors
provides directional spectra of gravity waves, a four-wire array using 1 cm wire
spacings provides capillary wave directional spectra, and an array of four
atmospheric pressure sensors directly above the gravity wave array elements
provide directional spectra of atmospheric pressure disturbances.  We review
the data sets obtained and provide details of ASIA design, including
calibration and data acquisition.  Preliminary examples of observations from
the three arrays show interesting results, including correlations between
atmospheric pressure and gravity wave measurements.  We will discuss
potential uses of the data set for validating remote sensor measurements.
The entire data set has been processed and characterized in terms of the
gravity waves and atmospheric pressure disturbances present.  For example,
the following situations are present in the data set:  -long periods when the
gravity wave characteristics remain constant; -periods over which there is a
transition in gravity wave amplitude, direction, and/or spectral content; -
periods where there are gravity waves present from differing directions
apparently producing local standing wave fields; -intervals of high correlation
as well as low correlation between the gravity waves and atmospheric
pressure disturbances (with a phase difference of about 180 degrees); -time
periods when unusual disturbances were detected; e.t., periodic bursts of
high frequency energy, atmospheric acoustic waves, and a long period
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New techniques have been developed to measure the properties of the earth's
upper atmosphere using optical detection and active radio probes.  These
techniques are based on transmissions of radio waves with enough power to
produce electron energization and density fluctuations in the ionosphere.  At
high powers, electromagnetic waves near the plasma frequency cause several
nonlinear effects in the plasma including (1) formation of large scale (1-30 km)
density irregularities driven by thermal pressure gradients, (2) acceleration of
electrons by Langmuir waves, and (3) large (factors of 3 to 10) increases in
electron temperatures by absorption.  One technique uses large scale
irregularities that are visibly outlined as energetic electrons collide with
ambient atomic oxygen.  The motions of these irregularities is recorded with
low-light-level cameras.  These images provide a visual tracer of the E x B drift
of the plasma.  Another technique uses satellite images of infrared emissions
from hot minor species in the mesosphere to provide estimates of neutral
densities, velocities, and temperatures.  These new diagnostic tools may
provide better spatial and temporal sensitivities than other passive or low-
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Stimulated electromagnetic emissions (SEE) have been generated by high
power transmissions from the SURA facility in Russia by research groups
from Russia, Sweden and the United States.  The origin of these emissions
may be (1) upper hybrid waves that parametrically decay to electromagnetic
(EM) emissions, (2) Langmuir waves that are mode converted into EM waves,
or (3) waves excited by electron beams that are produced by electron
acceleration from the HF wave interaction regions.  Multiple frequency heating
experiments have been designed to distinguish  between these various
excitation processes.  In March 1993, two powerful waves with frequency
separations greater than 0.5 MHZ are simultaneously transmitted at the
SURA facility.  The large frequency difference permitted excitation of two
widely spaced altitudes near where each of the two waves reflected in the F-
region.  The results of the experiments showed that the SEE was enhanced
at one frequency when a second, higher frequency wave was turned on.  If the
second powerful wave was lower in frequency, then the SEE enhancement
was not recorded.  The results of these experiments can be attributed to
direct ponderomotive effects of one powerful wave on the other and they seem
to eliminate the effects of field-aligned irregularities or electron beams on the
SEE enhancements.  (Authors' abstract, proceedings, English
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The finite element-boundary integral (FE-BI) method is employed to analyze
the two-dimensional scattering from an arbitrarily shaped groove in an
otherwise uniform impedance plane.  The finite element method, which is well
suited for dealing with material inhomogeneity and geometry irregularity, is
employed to formulate the fields within the groove and establish a relationship
with the external fields at the aperture.  The fields external to the slit are
constructed via the boundary integral equation involving an integral expression
of the fields over the aperture.  A system is then derived by enforcing field
continuity across the aperture.  The boundary integral equation employs the
impedance plane Green's function derived using the exact image theory.  The
proposed technique involves only a modification of the boundary integral from
a previous analysis applicable to grooves in PEC ground planes (Jin &
Volakis, IEEE AP, vol. 38, August 1990) and could thus be easily extended
to more complicated cavity geometries and gratings on imperfect surfaces.
The resulting solution is validated by comparison with a finite
element/moment method solution for cavities in coated planes and a high
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Recent developments in high temperature superconducting (HTS) thin film
materials and processing technology have made possible the fabrication of
printed circuit antennas and integrated matching networks.  The extremely
low loss properties of HTS materials can be utilized to design electrically
small resonant antennas whose radiation efficiency is not degraded by
conductor losses.  HTS low loss properties also make possible the use of
electrically small traveling wave antennas, and "supergain arrays" where the
electrical spacings are less than a few tenths of a wavelength.  The near
absence of any resistive loss improves the efficiency of both antenna radiating
and matching structures enabling the feasibility of previously inefficient
designs.  For the case of a half loop resonant antenna, the design and
application considerations along with test results of the antenna built at China
Lake will be presented.  Efficiency-bandwidth considerations will be
discussed.  Effects of normal conducting ground plane losses upon the
efficiency of both single element and superdirective arrays will also be
discussed.  Data comparing patterns and efficiency for a three element
superdirective array fabricated from both gold and HTS will be presented.
Specific problems encountered during the design and fabrication will also be
addressed.  For the case of an Archimedean spiral antenna, the design and
application considerations for an integrated feed line, 3-inch diameter design
will be presented along with current test results.  The increase in gain at
frequencies below the conventional limit will be discussed, along with analysis
performed to understand these antennas behavior better.  (Authors' abstract,
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Ultra-wide band radars operate from 0.1 to 1.0 GHz with a bandwidth of
several hundred MHz (M. I.  Skolnik, "An Introduction to Impulse Radar,"
Naval Research Laboratory, NRL Memorandum Report 6755, November 20,
1990) and to date have been among the most promising techniques for
underground and obscured object detection.  These radars combine the
penetration of low frequencies with the resolution of high absolute bandwidth.
However, the same frequency range is used extensively by many broadcast
services, including TV, radio and cellular telephone.  The radio frequency
interference (RFI) from these services effectively adds noise to the radar return
and seriously impacts the sensitivity of many UWB radars (D. M. Sheen, R.
H.  Severtsen, J. M. Prince, K. C. Davis, and H.  D. Collins, "Ultra-wide Band
Clutter Measurement of Forested Terrain, 1991-1992," Pacific Northwest
Laboratory,  Richland, WA).  It is possible, however, to mitigate this
interference by use of digital signal processing techniques which remove the
offending RFI from the received signal (M. Braunstein, J.  M. Ralston, and D.
Sparrow, "Signal Processing Approaches to Radio Frequency Interference
Suppression," SPIE Proceedings, vol. 2230, p. 190, 1994).  The success of
these techniques depends on the characteristics of the RFI as well as the
radar signal.  Although frequency and bandwidth allocations and other
information about the RFI emitters can be obtained from published sources,
this information does not fully characterize the RFI nor does it reflect actual
usage of typical broadcasters.  In this paper, we present and analyze four
different sets of measured radio frequency interference data in the 0.1 to 1
Ghz range in order to characterize actual signals to see how they can be
most effectively removed from contaminated UWB radar signal returns.  We
will present data taken from rural and urban sites in different  parts of the
country measured in the time domain at rates fast enough and times long
enough to capture most of the essential features of the different RFI.  We will
discuss these measurements in the context of possible RFI suppression
algorithms for UWB radars, focusing on the important time constants in the
radars and the RFI and how the RFI can be most easily suppressed with
Abstract Text
minimal loss to the uncontaminated radar signal return.  (Authors' abstract,
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Unlike their narrow-band counterparts, Ultra-Wideband (UWB) radars
operating in the VHF/UHF frequency bands must share their spectrum with a
wide variety of communications, radar, navigation and broadcast services.
This not only increases the effective system noise level by an "RFI factor" but
constrains the maximum power that UWB radars may employ under
regulatory sanction.  In order to minimize adverse impact on radar sensitivity
it has been necessary to develop a variety of digital post-processing
techniques for removing RFI from radar data.  These techniques range from
variously optimized and adapted noncoherent filters to more sophisticated
(and computationally burdensome) methods for coherent estimation of narrow
band interferers and subsequent cancellation.  The rationale for these
suppression options in terms of the known and measured characteristics of
RFI sources is described in a companion paper (above).  In this paper, we
discuss the implementation and quantitative evaluation of several approaches
to RFI suppression in UWB radar receivers including coherent subtraction of
pure tones (P. Stoica, R. L. Moses, B. Friedlander, and T. Soderstrom,
"Maximum Likelihood Estimation of the Parameters of Multiple Sinusoids in
Noisy Measurements," IEEE T-ASSP, vol. 37) and  application of optimized
spectral filters (J. G.. Proakis and D. G. Manolakis, "Introduction to Digital
Signal Processing," ch. 6, 1988).  The most important application to date for
UWB radar in the VHF/UHF bands has been airborne SAR.  Consequently,
we have taken airborne SAR imagery collected with VHF/UHF impulse radars
as the standard of comparison.  In all cases, we seek to find the optimum
compromise between two adverse effects on image quality: RFI which leads
to a general increase in measurement sensitivity floor, and filtering, which can
degrade both the impulse response (IPR) and integrated sidelobe ratio (ISLR)
of the processed image.  Besides image quality, it is also necessary to
consider the processing costs of the various suppression techniques, as well
as their compatibility with the SAR waveforms employed (which are not
generally impulsive) and the type of image processing used.  (Authors'
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A new deconvolver has been developed which greatly outperforms CLEAN or
MEM on compact sources.  It is based on a  preexisting Non-Negative Least
Squares matrix inversion algorithm.  NNLS deconvolution is somewhat slower
than existing algorithms for slightly resolved sources, and very much slower
for extended objects.  Memory is the limiting factor to the source size that
can be deconvolved.  A map with approximately 6000 pixels of significant
emission and high SNR can be deconvolved in several hours on an IBM
RS/6000-560 workstation with 128 MB of memory.  The solution degrades
with increasing source size.  At the present computational limit it is roughly
comparable in deconvolution fidelity to existing algorithms.  NNLS
deconvolution is particularly well suited for use in the self calibration loop.  It
is somewhat more forgiving than CLEAN to wide support windows, and
multiple iterations can be run without human intervention.  Unlike CLEAN,
NNLS is not spatially iterative and there is no arbitrary cutoff criterion needed.
 Windowing information enters the solution in a global manner which prevents
the ringing instability around resolved peaks seen in CLEAN.  Unlike MEM,
NNLS is not biased against compact structure and the residual deconvolution
errors are largely uncorrelated.  VLBA observations have been made of the
slightly resolved source DA193.  The best self calibrated maps using CLEAN
as the deconvolver yielded a peak to off source RMS dynamic range of 9400,
well under the theoretical 28000, and an extended halo at the .2% level.  The
best maps using NNLS as the deconvolver achieved the theoretical dynamic
range and produced no halo.  Realistic simulations have shown CLEAN to be
quite capable of generating artifacts at this level, and NNLS capable of
detecting such a halo were it present.  The halo is believed non-physical.
Residual calibration errors are partially responsible for the CLEAN limitations,
as the CLEAN solution improved to 14000 dynamic range and .05% halo
when run on the NNLD calibrated data.  (Author's abstract, proceedings,






Multi parameter Radar Measurement of Rainfall in Hail Storms: A Case
Study
Title Text
Bringi, V. N., Liu, L., Aydin, K. and Bolen, S.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
The CSU-CHILL S-band radar located near Greeley, CO collected data in
several storms on 20 June 1994 near Fort Collins, CO.  One storm dumped
marble-sized hail for 30 minutes associated with intense rainfall near the
Department of Atmospheric Science at CSU.  We study the evolution of Multi
parameter radar signatures for this storm including reflectivity at horizontal
polarization, differential reflectivity, differential phase and copolar correlation
coefficient.  The accuracy of rainfall accumulations derived from specific
differential phase is studied by comparison with rain gage data, and these are
also compared with NEXRAD rainfall algorithms based on Z-R relations.
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Cyclostationary signal processing techniques are useful for detection of
signals buried in noise, measurement of carrier frequency, baud rate, time-
difference-of-arrival, direction-of-arrival, and other applications.  In particular,
the spectral correlation function (SCF), which gives a complete description of
the second-order signal statistics, is distinct for different transmitted signal
types, and is therefore useful in the above applications.  However, for cases of
radio propagation through the ionosphere the random nature of the channel
can modify the cyclostationary properties of the received signal.  This paper
presents an analytic formulation that characterizes the effect of ionospheric
scintillation on the received signal's SCF. Under conditions of worst-case
scintillation, the parabolic wave equation may be used to compute the two
position, two frequency mutual coherence function (MCF) which describes the
correlation function of the received electromagnetic field, given that a constant
amplitude sine wave is transmitted through a disturbed ionospheric layer.
Motion of the line-of-sight through the irregularities comprising the ionosphere
convert the spatial variations calculated in the MCF to temporal variations of
interest here.  The mutual coherence function is used in a straightforward
manner to relate the ionospheric communications channel to the channel
impulse response correlation function [(h(v1,τ1)h*(v2,τ2)].  This correlation
function is expressed in terms of the MCF, and is shown to be uncorrelated in
Doppler (v1 - v2) and in delay (τ1 - τ2).  Thus the ionospheric channel is a wide-
sense stationary uncorrelated scattering channel.  The general expression for
the received signal SCF depends on the MCF and the SCF of the transmitted
signal.  This expression is used to provide examples of the SCF for BPSK
and MSK signals after propagation through realizations of a strong-scattering
ionospheric channel.  These simulations are shown to agree with the analytic
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The recent availability of the new EUVAC (P.G. Richards et at., J. Geophys.
Res, vol. 99, pp. 8981-8992, 1994) and EUV94X (W. K. Tobiska, Solar
Physics, vol. 152, pp. 207-215, 1994) solar flux models and new wavelength
bin averaged photo ionization and photo absorption cross section sets led us
to investigate how these new flux models and cross sections compare with
each other and how well electron densities (Ne) calculated using them
compare with actual measurements collected by the incoherent scatter radar
at Millstone Hill (42.6ºN, 288.5ºE).  In this study, we use an updated version
of the photochemical model of Buonsanto, et al. (J. Geophys. Res., vol. 97,
pp. 10513-10524, 1992).  For the F2-region, this model is coupled with
determinations of the motion term in the Ne continuity equation obtained from
nine-position radar data.  We also include two simulations from the FLIP
model of P.  G. Richards, et al.  All the model results underestimate the
measured Ne in the E region, except that the EUV94X model produces
reasonable agreement with the data at the E-region peak because of a large
Lyman β(1026 Å) flux, but gives an unrealistically deep E-F1 valley.  The
photochemical model predicts that the 02+ density is larger than the NO+
density in the E region, while numerous rocket measurements show a larger
NO+ density.  Thus the discrepancy between the photochemical model and
the radar data in the E region could be due to an incomplete understanding of
the NO+ chemistry.  In the F2 region, the photo ionization rate given by
EUV94X is significantly larger than that given by the EUVAC and earlier
models.  This is due to larger EUV fluxes in EUV94X compared to EUVAC
over the entire 300-1050 Å wavelength range, apart from some individual
spectral lines.  In the case of EUVAC, this is partly compensated for by larger
photoelectron impact ionization due to the larger EUV fluxes below 250 Å.
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We present a catalog of radio sources discovered at a frequency of 4850 MH3
in the Southern Hemisphere, using the Parkes 64-m telescope and the NRAO
14 channel receiver.  The survey is in four parts: The southern survey, (-87.5x
< k < -37x), the zenith survey (-37x < k < 30x), the tropical survey (-30x < k -
9x) and the equatorial survey (-9x < k < + 10x).  The complete survey
increases the number of known southern-hemisphere by a factor of five.  In
comparing the tropical and southern surveys, it is clear that the fundamental
flux standards in the southern sky are in error by comparison to the northern
sky; below declination -30x, all fluxes based on the Kuhrs survey must be
raised by 1.07.  In conjunction with the GB87 survey of Condon et al.,
meaningful statistical studies of the whole sky can now be made.  (Authors'
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MACE '93 CIT reconstructions are used to investigate the structure and
dynamics of the mid-latitude trough.  Particular attention is paid to storm-time
trough structure and diurnal evolution.  Parameters calculated from the CIT
data include trough location, the steepness of the poleward and equatorial
sides of the trough, and percent depletion.  The trough structure and location
is correlated with Kp index and magnetic local time (MLT).  Initial
determination of the qualitative effects of large scale convective motions on
the trough structure is deduced from the data.  (Authors' abstract,
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Radio sounding in the earth's magnetosphere would provide remote density
measurements of unprecedented precision and coverage, yielding important
new information about the structure, relationship, and variations of its different
plasma regions.  Using ray tracing and wave theory, we have investigated the
echo properties of the magnetosphere for a satellite radio sounder located in
the magneto spheric cavity outside the plasma sphere.  We have constructed
density models for the plasma sphere, magneto pause, and cusp based on
previous satellite measurements of local density, and calculated the direction,
echo power flux, and delay of the echoes which they produce at frequencies
of 30 to 300 kHz.  We have also analyzed focusing and defocusing by curved
surfaces, investigated the echoes produced by large-scale density
irregularities at the magneto pause, and examined the nature of spread
echoes at the plasma pause and magneto pause.  For a sounder using three
orthogonal antennas to measure echo directions, the angular precision, in
radians, equals twice the reciprocal signal-to-noise ratio, and as a
consequence, the volume resolution remains constant as the pulse length
and bandwidth are varied to change the range resolution.  Using pulse
compression and spectral integration, a 10-watt sounder with 500-meter
transmitting antennas would produce a signal-to-noise ratio of a hundred  or
more for echoes from the magneto pause, plasma pause, and plasma sphere
at 30 to 300 kHz in about 3 minutes, using 5% frequency steps, a 300 Hz
receiver bandwidth, and 3.3 msec sounding pulses.  This then implies 1º
angular precision, and hence 500 km spatial resolution in all three directions
at a distance of 4 earth radii.  (Authors' abstract, proceedings, English
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A phase-coherent 70-km triangular array of VHF beacon receivers has been in
continuous operation, less unavoidable downtime, for two years now and has
observed many thousands of TIDs.  Two satellites at different longitude,
GOES-2 and ATS-3, were observed, as well as ATS-1 as it drifted east from
110 to 60 degrees longitude.  Two more receiver stations have been added
near the center of the array in the last six months to extend the array's
sensitivity to shorter wavelength TIDs.  We have statistics of speed, direction,
and amplitude as a function of time-of-day, season, and satellite azimuth and
elevation.  A quick explanation of the theory and operation of the array will be
given, including the problems of phase-coherency and daily data collection







Continuous Monitoring off Atmospheric Water Vapor Using the Global
Positioning System
Title Text
Chadwick, Russell B. and Gutman, Seth  I.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
Water vapor is  one of the most important constituents of the free atmosphere
since it is the principle mechanism by which moisture and latent heat are
transported and cause "weather."  A knowledge of the spatial and temporal
distribution of water vapor in the atmosphere is essential to climate and
weather research, as well as short-term weather prediction, but our
capabilities in these areas are severely limited by the lack of timely water
vapor data.  Since 1992, experiments conducted by the University NAVSTAR
Consortium (UNAVCO), North Carolina State University, and NOAA's
Environmental Research Laboratories (ERL), have demonstrated that data
from the Global Positioning System (GPS) can be used to monitor
precipitable water vapor (PWV) with millimeter accuracy and sub-hourly
temporal resolution.  Other results indicate that information derived from GPS
observations will be useful for sensing and monitoring global climate change,
and that accurate, high resolution measurements of PWV used in conjunction
with wind profiler data can significantly increase short-term cloud and
precipitation forecast accuracies.  ERL has initiated a program to
continuously monitor atmospheric water vapor at NOAA wind profiler sites.
By the end of 1994, six sites will be instrumented and provide data into a
central data processing hub located at the Profiler Control Center in Boulder,
Colorado.  Data will be processed retrospectively and made available to
researchers and forecasters for analysis.  This initial effort will demonstrate
the value of continuous PWV data and network operations, and support he
Global Energy and Water Cycle (GEWEX) Research Program's water vapor
project (GVaP) in 1995.  The possible deployment of eight additional systems
at profiler sites in the Mississippi River Valley will provide basic data for global
climate change studies.  In the longer term, ERL plans to continue to expand
the network of GPS PWV systems and is collaborating with UNAVCO to
develop the techniques necessary to acquire and process GPS water vapor
data in real-time.  This effort, which will include "on-the-fly" calculation of
improved satellite orbits (required for measuring PWV), will benefit numerous
scientific and engineering disciplines outside of the meteorological and global
Abstract Text
climate communities.  Some of these include: geophysics, global tectonics,
earth quake monitoring and prediction, ionospheric monitoring, volcano
research, surveying and mapping, air navigation, and national defense.  This
paper describes the techniques used to measure atmospheric water vapor
with GPS, and provides some examples from recent field experiments.
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The complex of traditional ground observations methods (a vertical sounding
ionosonde and magnetometers) situated near Murmansk (polar latitudes) was
supplemented with measurements of total electron content (TEC) by means
of navigational satellite signals.  The measurements of satellite Doppler
signals were  carried out at spaced points which were located in the auroral
and subauroral zones.  Availability of two independent Doppler measurements
gives an opportunity to obtain TEC values which can be used for investigation
of ionosphere structures and their dynamics in conditions of disturbance.
Use of ground data permitted to interpret structural variations of latitudinal
profiles of vertical electron content, in particular, a phenomenon of creation
and change of ionosphere toughs.  (Authors' abstract, proceedings, English
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Resolution of space science issues addressing global and magneto spheric
scales require data sampling on space-time scales commensurate with
magnetosphere phenomena.  This requires remote sensing of the ionospheric
and magneto spheric plasma environments.  A well-developed method is to
detect ion and neutral atom emissions stimulated by ionospheric and solar
processes, which are subject to or require simultaneous detection of the
variations in the stimulating agent.  A complementary technique, free of such
calibration difficulties, is to focus on deconvolving collective effects of
refraction by the plasma upon the phase and group properties of radio waves
propagating through the plasma medium.  Such a remote sensing technique
requires active precision radiowave sources distributed on a scale
commensurate with the ionosphere and magnetosphere.  Such a source
exists -- it is called the Global Positioning System.  This paper discusses the
implications of using the GPS radio signals as ionospheric and plasma
spheric remote sensing media on a space-based system.  Further, we shall
show how such a radio wave data base can be interpreted in terms of global
three-dimensional tomography of the ionosphere and plasma sphere.  An end-
to-end simulation of this space-based remote-sensing scheme and
tomographic retrieval will be demonstrated.  (Authors' abstract, proceedings,
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Analysis of the total electron content (TEC) data and reconstructed
tomographic images from the Mid-America CIT (computerized ionospheric
tomography) Experiment (MACE '93) is presented with the intent  of
characterizing traveling ionospheric disturbances (TIDs) and atmospheric
gravity waves (AGWs).  Examination of consecutive passes of filtered TEC
data indicate a spectral evolution of the TID and AGW properties.  Filtered
tomographic images of the ionosphere are fit to an analytic model of the TIDs.
 Parameters estimated include horizontal and vertical wave number, frequency
and perturbation amplitude of the number density.  The temporal and spatial
evolution of the irregularities is also examined utilizing sequential satellite
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An experiment is presently underway using GPS ()Global Positioning
System) satellites and a receiver located at Fairbanks, Alaska to detect
auroral activity.  From this experiment, we have examined 90 passes of GPS
satellites whose E-layer penetration points lie close to the reflection point of a
propagation path from Wales, Alaska to Fairbanks, Alaska.  When sufficiently
dense auroral-E ionization (AEI) is present at the reflection point, a 25.5 MHZ
signal transmitted from Wales is received at Fairbanks.  AEI, as indicated by
the 25.5 MHZ propagation, is strongly correlated with variations in the TEC
(total electron content) data.  Additionally, the feasibility of using multiple
satellites to locate and distinguish between different types of activity in the
auroral ionosphere is investigated.  We present TEC data associated with
auroral substorms.  During quiet periods, weak TEC variations exist poleward
from Fairbanks.  During auroral substorms, an intensification and equatorward
motion of auroral activity is seen in the data as well as a subsequent
poleward motion and lessening of auroral activity.  These results are
compared with magnetometer data from College, Alaska and a model of the
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The F2-layer parameters foF2 and M(3000)F2 are normally considered to be
uncorrelated.  However, extensive analysis of scaled values from different
sites has revealed strong positive correlations at some sites in summer
months, and strong negative correlations in winter months.  These
correlations have implications for world-wide mapping of foF2 and M(3000)F2
as independent parameters, for real-time HF frequency management using
effective indices, for HF propagation simulation using monthly median
ionospheres, and for the values of upper and lower MUF deciles normally
provided by HF propagation prediction programs.  The correlations will be
illustrated for typical locations, and their implications discussed.  (Authors'
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A three-year study, covering 1991, 1992, and 1993, is conducted using
horizontal wind measurements collected by a partial reflection MF radar
located on the Island of Kauai, Hawaii.  High echo return rates between 72 km
and 98 km provided ample time resolution for the study of gravity wave
variability in this height  range.  Horizontal wind measurements are band pass
filtered for periods between 20 minutes and 66 hours, establishing a gravity
wave band time series.  Gravity wave variance calculations are carried out
over various time frames and examined with regard to their response to
season and background environment.  Among the more interesting observed
phenomenon are the semi-annual oscillation in the gravity wave variances and
the extended enhancement of these variances during the latter half of the El
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The National Radio Astronomy Observatory (NRAO) is currently producing the
NRAO VLA Sky Survey (NVSS) which will map the entire sky north of a
declination of -40 deg at 1.4 GHz producing a set of 2326 four-degree square
sky images in each of the Stokes parameters I, Q, and U.  This survey, made
with the very large array (VLA), has 45 arcsec. FWHM resolution and a nearly
uniform five-sigma detection limit of approximately 2.5 mJy/beam which
corresponds to 0.75 K.  The RMS position uncertainties range from < 1" for S
> 10 mJy to approximately 5" at S = 2.5 mJy.  The sources included in this
survey are mostly extragalactic, including most luminous radio galaxies and
quasars in the universe, most of the galaxies found by IRAS at 60
micrometers, ultra luminous starburst galaxies and proto galaxies even at
cosmological distances, as well as statistically useful numbers of nearby low-
luminosity AGNs.  Identification of nearby, low luminosity AGNs should aid in
their investigation at other wavelengths.  Comparison of NVSS results with
those of IRAS should distinguish between monsters and starburst galaxies;
the NVSS should produce approximately 2 million monsters and
approximately 1000,000 starburst galaxies.  FITS images and source
catalogs are being released via anonymous ftp (ftp 192.33.115.53, login
anonymous, password = your name, cd vlass) as soon as they are made.  To
date about one-third of the survey region has been observed.  Most of these
observations should be reduced and publicly available in early 1995.  The
NRAO is operated by Associated Universities, Inc., under cooperative
agreement with the National Science Foundation.  (Authors' abstract,
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Radar techniques for the estimation of rain accumulation over large areas
have been sought for a number of years.  With the advent of the WSR-88D
(NEXRAD) radar, a well calibrated radar is available for rain accumulation
measurements.  Newer Multi parameter radars may be available in the future
that promise to provide even better rain rate estimates.  For these radars, the
question arises as to how well the radars perform.  The only references
available for comparison are rain gauge observations or measurements by
other radars.  In either case, the observations from the radar to be evaluated
will not be made for the same spatial resolution volumes as the gauges or
another radar.  The spatial and/or temporal sampling problems are severs.
Recently, it has become evident that radar-rain gauge (or other radar)
comparisons must be done statistically.  The methods used often rely on a
comparison between cumulative distributions of rain rate or rain accumulation
over short periods.  The compilation of a cumulative distribution from a volume
scan of the radar or a single-storm case study does not mean that distribution
represents a large number of statistically independent observations and that
the comparison is based on a statistically large sample.  Rain accumulation
measurements from over 100 gauges in the mesonet operated by the
Oklahoma Climatological Survey were used to compile empirical distributions
(cumulative) for intercomparison with each other and with simultaneous
observations from a WSR-88D radar.  The empirical distributions were used to
estimate the statistical variability to be expected for the estimation of a single
empirical distribution and the number of independent samples to be assigned
to that distribution.  The results show that although we may have used a large
number  of samples to compile a distribution, the inherent variability of the
rain process and the correlations between observations (in space and/or time)
conspire to reduce the statistical effectiveness of the distribution
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The NASA Advanced Communications Technology Satellite (ACTS)
Propagation Experiment in Oklahoma started over a year ago with the advent
of beacon data from the satellite.  Simultaneous radiometer observations of
sky brightness temperature and beacon received power level measurements
at 20 GHz and 27 GHz have been made since September 23, 1993.  The
reference levels for beacon attenuation measurements were obtained from a
least squares fit to attenuation estimates obtained from the radiometer
measurements.  The radiometer system was calibrated by comparison to
theoretical calculations of sky brightness temperature using profile data from
nearby radiosonde soundings.  The one second average total attenuation
values estimated from the beacon measurements and from the radiometer
measurements were used to compile cumulative attenuation distributions for
each month and for a year.  Supporting meteorological data were obtained
from mesonet stations operated by the Oklahoma Climatological Survey.
Rain-rate measurements were obtained from a site near the beacon receiver
terminal and from over 100 additional locations throughout Oklahoma.  These
data were used for propagation modeling and to compile rain-rate distributions
for comparison with the attenuation distributions.  Attenuation distributions
were compiled for all the data and for observations by propagation
phenomenon.  Attenuation by rain was predominant but a significant number
of occurrences of attenuation by dew on the antenna surface were recorded.
During the summer and fall a number of instances of measurable scintillation
by clear-air turbulence were also detected.  In addition, where possible,
attenuation events caused by non-precipitating clouds were identified and
used to tabulate an attenuation by cloud distribution.  (Authors' abstract,
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Hourly measurements of TEC from the time delays on GPS-L1 made at the
National Institute of Standards and Technology, Boulder, are compared with
Faraday measurements of 136 MHZ beacon onboard the GOES-2
geosynchronous satellite near 135 West.  The observations were made during
the early months of 1994.  The night values of the TEC-GPS are larger than
the TEC-GOES are expected.  The day-to-day variations are similar.  Some
reasons for these differences are discussed including the role of the plasma
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Strong continuum sources frequently cause baseline undulations in sensitive
radio spectra.  Some of the radiation scattered from structures near the
telescope focus makes an extra round trip to the reflector or other scattering
object before entering the feed.  The direct and scattered radiation combine in
and out of the phase as the path length difference, measured in wavelengths,
moves through whole and half-integers.  The characteristic distance between
peaks (1.1 MHZ at Arecibo) is c/(2D) for a round trip path length of 2D.
Scattered radiation frequently sets the limit on achievable sensitivity,
particularly for broad, weak features in the spectrum.  The effect is well
known, and can be reduced by limiting the effective scattering cross section
of receiver housings, feed support legs and the like.  Observations taken out
of focus by + and - 1/8 wavelength can be combined to further suppress the
undesired baseline variations.  The Arecibo line feeds, while limited in other
ways, produced nearly no standing waves az they had very poor on-axis
illumination of the area directly below them.  The new Gregorian subreflector
system at Arecibo will have a normal illumination pattern, so standing waves
are a potential concern.  Experience gained with the mini-Gregorian feed
system has already proven valuable in identifying a source of standing waves
not normally discussed--scattered ground radiation.  The mini-Gregorian
served as a prototype of the full Gregorian dual-reflector system but
illuminated an aperture of only 107 m diameter.  Hence the aperture blockage
of the mini by the feed platform was about 15%, and led to a system
temperature increase from ground radiation scattered off the feed platform of
16K.  About 0.1% of this radiation made one extra round trip to the feed,
causing standing waves with 10 to 20 mK amplitude in the spectra.  Standing
waves are expected to be much reduced with the Gregorian, as the blockage
will be <4% and the effective aperture more than four times greater.
Nevertheless, the mini-Gregorian experience predicts standing waves from
scattered ground radiation with amplitudes up to 1 mJy.  As a result, the
cable system has been redesigned to maintain the feed platform orientation
fixed within 1 mm for long periods.  This will stabilize the standing wave
Abstract Text
structure, and permit accurate cancellation by using identical tracks for target






The Arecibo Telescope Upgrading ProjectTitle Text
Davis, Michael M., Campbell, Donald B.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
Upgrading of the Arecibo 305m diameter radio telescope, presently under
way, consists of three main tasks: (1) A 16m high wire mesh screen has
been installed around the perimeter of the telescope's primary reflector.  The
expected reduction in system noise temperatures by shielding the focal area
from thermal emission is confirmed by test measurements.  (2) Most of the
slotted waveguide feeds used in the past to correct for the spherical
aberration inherent in the design of the telescope will be replaced with a
wavelength independent and more efficient Gregorian secondary and tertiary
subreflector system.  (3)  The power of the 2380 MHZ transmitter used for
planetary studies will be increased to 1.0 Mwatts.  These changes will result
in increased sensitivity at all frequencies above 1 GHz, large instantaneous
bandwidths and increased frequency coverage from the current maximum of 2
to 3 GHz to about 8 GHz.  A table is presented giving a detailed comparison
of the expected performance of the new system compared with previous
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The Westerbork Northern Sky Survey (WENSS) is a large-sky survey being
carried out at 92 and 49 cm with the Westerbork Synthesis Radio Telescope
(WSRT), an east-west synthesis array.  The survey uses a mozaicing
technique to cover large regions of sky within a basic time unit of 12 hours,
yielding both excellent UV-coverage and high efficiency.  At 92 cm WENSS
will cover the sky north of declination 30 deg (an area of 10,000 square
degrees) to a limiting flux density (5 sigma) of 15-20 mJy.  The resolution will
be about 1 arcmin.  At 49 cm, about a third of this area will be  covered to
approximately the same limiting flux density.  The resulting catalogue will
contain about 300,000 sources at 92 cam and 60,000 sources at 49 cm.
WENSS will provide (i) radio spectra for a large number of radio sources, (ii)
positional information sufficient for optical identification purposes for most of
the catalogue sources, (iii) information on the linear polarization of a huge
sample of discrete radio sources as well as that of the galactic diffuse
emission and (iv) limited data on the low-frequency variability of sources over
time-scales from hours to years.  By the end of 1994, 80% of the 92 cm data
will be available; the remaining observations will be taken in 1995.  The data
reduction should be finished by the end of 1996.  We expect that the first
results of the survey will become available to the astronomical community
sometime in 1995./  The WENSS product will consist of a catalogue of radio
sources extracted from the survey and a set of FITS images (each 1024 x
1024 pixels covering 6 x 6 degrees at 92 cm).  We plan to make these
available in both digital (DAT/CD-ROM) as well as graphical form (atlas).
Images will be centered at the locations for the new Palomar Observatory Sky
Survey plates.  Special technical and data processing aspects of the survey
will be highlighted.  A selection of scientific results of the survey will also be
presented.  (Author's abstract, proceedings, English language/The
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The VLBA FX correlator uses an earth-centered geometrical delay and delay
rate model.  This has many advantages over the baseline-based model used
in MkIII and MkII correlators.  However,, one problem that is exacerbated by
the use of such a model is bandpass calibration.  Astronomers observe bright
continuum radio sources for the purposes of bandpass calibration, these
sources are often many degrees distant from the source of interest.  In such a
case the natural geometrical fringe rate for the bandpass calibrator and
program source are very different, the result being that the bandpass
calibrator is shifted in frequency from the program source.  I shall describe a
technique that has been developed to correct for this frequency shift and to
produce flat, bandpass-corrected spectra.  (Author's abstract, proceedings,
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Propagation impairments originating in the troposphere, such as rain
attenuation and tropospheric scintillations, impose a limit on the use of the
20/30 GHz frequency band for satellite communication applications.
Development of useful techniques to ameliorate these impairments are of
considerable importance for the successful exploitation of the frequency band.
 One such technique, open-loop up-link power control, has been evaluated
using the Advanced Communication Technology satellite (ACTS).  Open-loop
power control entails the estimation of the up-link fade at an earth station
using a down-link signal and increasing the transmit power of the carrier to
compensate for the up-link fade.  Although other forms of power control such
as closed-loop control can be considered, the open-loop scheme has the
advantage of having the least implementation complexity in a satellite
network.  Power control is effective not only in fade situations, but also under
signal enhancements experienced during tropospheric scintillations that can
generate undesired interference to other satellite users.  Two key factors
which determines the effectiveness of the open-loop power control are the
detection of the correct down-link signal fade/enhancement and the frequency
translation of this value to the up-link frequency.  Errors in the fade detection
arise due to equipment limitations; sources contributing to this error include
gain variations in the ground station receive chain and the diurnal effects at
the satellite.  Frequency translation errors are brought about by the random
nature of the propagation phenomena; this is exacerbated by the large
frequency separation between the up- and down-link frequencies in the Ka-
band.  Inhomogeneity of rain along the propagation path, which include
variations in the rain drop size distribution and the rain temperature, largely
determines the frequency scaling error.  An experiment was conducted using
the ACTS satellite to investigate the limitations of the open-loop power control
technique.  A power controlled pilot carrier was transmitted from the NASA
ground station in Cleveland, OH, and received at COMSAT Laboratories in
Clarksburg, MD.  The power control algorithm takes account of equipment
induced errors as well as those due to the propagation environment.
Preliminary results of the experiment indicate that open-loop control can be
Abstract Text
applied to compensate fade levels up to about 15 dB.  Additionally, the
control error can be maintained within about ±2 dB under most situations.
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Multi parameter measurements using polarization diversity have shown great
potential in the area of remote monitoring of precipitation.  In addition to the
conventional radar reflectivity and other parameters used for rainfall
measurements are the differential reflectivity (ZDR) and specific differential
propagation phase (KDP).  Data from two S-band Multi parameter radars are
used to map the rainfall distribution in 2D-space, in particular the 13 July 1993
case near Greely, Colorado.  In addition to direct use of KDP, the cumulative
differential propagation phase (phidp) profiles from two radars are used to
construct the rainfall distribution in the region between the two radars.
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In recent experiments (F. T. Djuth, M. P. Sulzer, J. H. Elder and K. M.
Groves, "The CRRES AA-2 Release; HF Wave-Plasma Interactions i a Dense
BA= Cloud," submitted to Journal of Geophysical Research, December
1993), a parametric electron-ion decay instability was excited by an ordinary-
wave HF pump during an ionospheric chemical release from a rocket over
Arecibo, PR, which created an artificial "barium ionosphere," with peak
plasma frequency above the pump frequency, and a density gradient with a
(short) 5 km scale length.  Simultaneous incoherent scattering
measurements revealed a strong initial asymmetry in the amplitudes of
almost vertically up going versus down going measured plasma waves.  We
account for this asymmetry in terms of linear convective saturation of
parametrically unstable plasma waves originating from a range of altitudes.
The more intense measured down going wave receives contributions from
initially up going waves which are doubly amplified - both before and after
reflection.  The less intense measured up going wave, originating from lower
altitudes, is only singly amplified.  (Authors' abstract, proceedings, English
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The observations of Sulzer and Fejer (J.  Geophys. Res., vol. 13, p. 333,
1994) of the temporally and spatially resolved HF-induced plasma line (HFPL)
spectrum in the preconditioned, nighttime, ionosphere at Arecibo are in
substantial agreement, during the first tens of milliseconds following HF turn-
on, with the predictions of the so-called strong Langmuir turbulence (SLT)
theory.  These are the only observations for which we confidently know the
initial conditions of the background ionospheric plasma.  In this early time
regime, the conventional weak turbulence approximation completely fails to
describe the observations.  There seems to be general agreement that
density irregularities must be present for heating times greater than 30-50ms
at Arecibo and in preconditioned regimes at Arecibo and Tromsoe.
Modification of the election velocity distribution in these regimes must also be
important.  SLT theory appears to predict field-aligned density depressions
that trap the decay Langmuir and ion waves and which may be the seeds for
the short scale striations which are observed to be correlated with the HFPL
enhancement.  The ponderomotive pressure of the turbulence at the heater
interference maxima may produce horizontally stratified density depletions.
This talk will concentrate on the challenges associated with applying SLT
theory to these more complex regimes.  (Research supported by the US
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The standard procedure for finding transient fields focused by a lens involves:
(1) representing the frequency-domain fields by the Krichhoff diffraction
formula; (2) using either a two-dimensional (2d) spatial fast Fourier transform
(FFT) or an asymptotic expression to compute the frequency-domain field for
a number of frequencies; (3) employing a temporal FFT to transform the
frequency-domain data to obtain the time-history of the pulse at the
observation location.  However, since the accurate computation of the
frequency-domain field is challenging and computationally intensive, it is
difficult to correctly compute the transient lens response.  Purely numerical
techniques such as the finite-difference time-domain technique can be
employed (D. B. Davidson and R. W. Ziolkowski, J. Opt. Soc. Am. A, vol.
11(4), pp. 1471-1490, 1994), but these techniques suffer from the problems of
large memory and computation time requirements.  In order to study the
focusing of pulses with a lens in more detail without the numerically imposed
constraints, we have developed a new technique which allows for the accurate
and efficient computation of the transient fields focused by a lens.  In a
previous paper (G. E. Evans and S. L. Dvorak, submitted to J. Modern
Optics), is was demonstrated that the paraxial approximation allows the
frequency-domain Fresnel-zone fields to be represented in closed form in
terms of incomplete Lipschitz-Hankel integral (ILHIs).  In this presentation, we
demonstrate that the transient Fresnel-zone fields can also be represented in
closed form in terms of ILHIs.  Convergent and asymptotic series expansions
for the ILHIs are used to obtain accurate and efficient numerical results.  In
order to demonstrate the usefulness of the new closed-form expressions, we
investigate a problem of a Gaussian beam, which has either a double-
exponential or continuous-wave time history, incident on a thin, non-dispersive
lens.  After validating our results by comparing with those obtained using a
FFT approach, we use our algorithm to investigate the shape of the transient
pulses in the vicinity of the focus.  In addition, we will address further the
enhancements in the intensity that can be obtained with focused pulsed-
beams which were reported recently (R. W. Ziolkowski and D. B. Davidson,
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Mapping observations made with single-dish radio telescopes often include
many thousands of independent pixels.  Conventionally, maps have been built
up rather painstakingly, pixel by pixel.  With the current generation of
sensitive radio telescope receivers, the required integration time per
independent map point may only be a few seconds, but it may take several
seconds for a telescope to move to and stabilize on each new pixel; the total
overhead in observing time can be considerable.  During a lengthy map
coverage, many instrumental parameters may change.  Particularly important
at mm wavelengths, the prevailing atmospheric conditions may change, and
the intervening atmospheric path length, strongly affecting system noise
temperatures, may change dramatically as the source elevation changes.
The end effect is that the quality of the map may vary appreciably between
the starting  and ending points.  With the on-the-fly technique, the telescope
is driven very rapidly across the source, whilst recording data at high speed.
Most telescope acceleration and deceleration overhead is removed, and a full
coverage of a given field may be completed quite quickly.  If greater
sensitivity, and hence integration time is required, the entire mapping process
may be repeated many times and data averaged until the background noise
level is sufficiently reduced, giving a very much more uniform quality of data.
Systematic errors, caused by drifts in the telescope instrumentation or
changing weather conditions, will be uncorrelated between individual
coverages, and so will also average down together with the random noise.
Relative pointing drifts can be corrected on individual coverages before
combining the data sets.  The observing is more efficient, and the final data of
much higher quality.  The technique has been used at some observatories,
particularly for radio continuum observations, for many years.  However, only
recently has available computing power allowed its application conveniently to
thousand-channel spectral line observations.  Earlier  implementations have
often assumed perfect telescope tracking in position and velocity.  At the
NRAO 12-m telescope position information is recorded along with each data
sample, and software correctly regrids the raw data.  Useful data can be
recorded even while the telescope is accelerating or decelerating, and
Abstract Text
otherwise excessively stringent demands on the telescope tracking servos
are relaxed.  Examples are presented of data obtained in this way at the
NRAO 12-m telescope at Kitt Peak, with some discussion of critical aspects
of the technique, and of possible future extensions of the observing mode.
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The large millimeter telescope (LMT) is a 50-meter diameter radome-
enclosed, fully steerable millimeter-wave antenna system which will have the
highest gain of any large-aperture millimeter antenna ever constructed.  The
LMT will operate with high efficiency at wavelengths as short as 1mm,
requiring an overall effective system RMS of 65-70 microns.  In order to take
advantage o the small beamsize at these wavelengths, pointing is a major
challenge; the goal is an absolute pointing accuracy of 0.75 arcsecond and a
relative pointing accuracy of 0.5 arcsecond.  To meet these requirements, the
LMT includes the following design elements: (1) a primary reflector consisting
of 126 actively controlled hexagonal segments which are continually adjusted
in response to errors measured by sensors at the edges of the segments to
maintain a precision paraboloid; (2) a radome enclosure with a very low loss
membrane fabric to eliminate effects of wind on the antenna structure and
pointing; and (3) a laser metrology system to measure and remove
nonpredictable structural effects related to pointing.  Since a major scientific
priority for the LMT will be rapid mapping of large areas of the sky, the
telescope will be equipped with focal plane array receivers for both continuum
and spectroscopic observations.  The inherent flexibility of a large filled-
aperture antenna will provide the ability to rapidly respond to targets of
opportunity, as well as to ultimately install a radar astronomy facility at a
frequency ten times higher than that currently available for planetary radar
astronomy.  The LMT is a joint project of the University of Massachusetts and
Mexico, with the lead Mexican institution being the Instituto Nacional de
Astrofisica, Optica y Electronica, located near Puebla.  The LMT will be
located at one of several available high mountain sites in Mexico at an altitude
of between 2800 and 4500 meters above sea level.  An operational philosophy
is planned which will both allow large programs which cannot conveniently be
scheduled at national facilities and which will emphasize the training of
students from universities in both the United States and Mexico.  Scientific
priorities insofar as they can be foreseen at this early date will include the
study of both molecular and continuum emission from high red shift galaxies
Abstract Text
to probe the earliest stages of galaxy formation, analysis of the chemistry and
physics of comets to study these relatively pristine solar system objects and
their links to the interstellar medium, and processes of star formation in our
own and in external galaxies.  (Authors' abstract, proceedings, English
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The main goal of the GPS/MET Program is to demonstrate the utility of GPS
derived radio occultation observations for the production of improved weather
forecasts.  Occultation measurements taken by a special GPS receiver on
the MicroLab-1 satellite, due to be launched Fall 1994, will be processed
using a complex set of software modules designed to recover atmospheric
refractivity profiles.  The refractivity data will be used in a forecast model using
four dimensional data assimilation (4DDA) techniques to determine the
impact of this new data type on the quality of the forecast.  To test the
refractivity inversion software prior to launch, a 3D ray trajectory program was
used to generate simulated observations for several model atmosphere cases.
 Day and night time ionospheric cases were included for wet and dry, polar
and tropical atmospheres.  The effect of various sources of measurement and
processing noise was tested.  A discussion of the results is presented,
including the implications for projected temperature and moisture recovery
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A number of high-power ultra-wideband (UWB) sources provide output into a
large coaxial transmission line, providing an unbalanced signal.  However,
most antenna designs such as TEM horns and reflector or lens impulse
radiating antennas (IRAs) require a balanced source for proper operation.
This provides the  impetus for investigating a Balun that can operate with high
power, while preserving risetimes in the range of less than 150 ps.  The
design of a Balun with these properties is a considerable challenge.  There is
a tradeoff between the peak voltage one can sustain, and the risetime one
can preserve through a length of transmission line.  We consider here several
candidate Balun designs, and we find that a classical coaxial unzipper Balun
to be preferable in this application.  We consider here a relationship between
the risetime and peak voltage that is sustainable in the coaxial unzipper
Balun.  This is based on both a simple theory, and on comparisons to
existing coaxial unzipper transitions, in particular, that at the ARES test EMF
test facility.  We also provide a two-dimensional analysis of slices through a
coaxial unzipper Balun.  This allows one to determine the impedance as a
function of position on the unzipper.  These calculations were carried out
using Ansoft Corporation's Maxwell 2-D Finite element solver.  There is a
rationale for keeping the impedance as low as possible through the transition.
 It turns out that coupling to the common mode is reduced when the transition
occurs at lower impedances.  We consider a ferrite/dielectric sandwich for
reducing the common mode even more than what can be achieved with a
simple solid ferrite sleeve.  Practical considerations (size, weight, and cost of
the ferrite) may limit the usefulness of ferrites in high-power devices, but may
be useful in smaller devices.  Finally, we consider the radiated field one can
achieve with such a device using a lens IRA.  (Authors' abstract, proceedings,
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Many propagation programs have been used to model radio wave propagation
over terrain.  Various knife edge methods, uniform theory of diffraction, and
the parabolic equation approximation are applied in the propagation programs.
 Each program has its advantages and applicable range.  The purpose of this
paper is to demonstrate the differences and similarities of each propagation
program and highlight typical terrain features ignored by the programs.
Graphics presented show the terrain features ignored by the models and the
differences between the programs.  We have compared the following
programs:  The British Broadcasting Corporation program, GTD Estimated
Loss due to Terrain (GELTI) developed by R. Luebbers and K. Chamberlin, the
Communications Research Center program developed by J.  Whitteker,
Smooth Earth Knife Edge (SEKE) developed by S. Ayasli, Terrain Integrated
Rough Earth Model development by the Electromagnetic Compatibility
Analysis Center, Institute for Telecommunication Sciences' Irregular Terrain
Model (ITM), Variable Terrain Radio Parabolic Equation (VTRPE) developed
by F. Ryan, and Terrain Parabolic Equation Model developed by A. Barrios.
The set of terrain features chosen is the result of discussion with the
developers and is an attempt to define a standard set of terrain features for
propagation program testing.  The terrain features were chosen to stress each
propagation program and highlight their differences.  Each terrain profile was
evaluated using a phase map to determine the significant contributions to the
Helmholtz integral.  By identifying the significant terrain features and
comparing them to model results, we were able to determine if a model
neglected to consider the effects caused by  a significant terrain feature.
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The increased demand for communication capacity over the last several years
has led to more spectral bandwidth being allocated for private use.  Before
communication activities take place, users must characterize the propagation
properties of both the frequencies used and meteorological conditions
governing the transmission space.  This paper discusses preliminary findings
of a Ka band propagation experiment using the Advanced Communications
Technology Satellite (ACTS).  Signal fade and rain attenuation statistics are
the primary variables measured.  Monthly and yearly breakdowns are
compiled.  All data were collected at the Seconds TDRSS ground station near
White Sands, New Mexico during 1993 and 1994.  Frequently used models
also generate expected statistics for the area.  Comparisons of predicted and
observed data show discrepancies.  Possible causes of these discrepancies,
including the geography of the area, are discussed.  (Authors' abstract,
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The ionospheric phenomenon called Equatorial Spread F encompasses a
variety of effects associated with plasma irregularities occurring in the past-
sunset and nighttime ionosphere near the magnetic equator.  These
irregularities can seriously degrade the performance of systems which involve
either of necessity or inadvertently radio propagation through the equatorial
ionosphere.  One such system is over-the-horizon (OTH) radars which operate
in the high-frequency (hf) band and use ionospheric reflection for forward and
back scatter propagation to ranges of thousands of kilometers.  When such
radars are directed towards the equator, Spread F irregularities can cause
scintillation effects which may be aliased into the ranges of interest and have
the effect of causing excess clutter in which targets may be hidden.  In
January 1994, Los Alamos participated in a campaign to measure Spread F
effects on OTH propagation from the United States looking towards South
America in conjunction with local diagnostics in Peru.  During the campaign
Los Alamos fielded a 1600 km bistatic path between Piura, Peru, and
Arequipa, Peru; the one-hop reflection region for this path was near the
magnetic equator.  We obtained four types of measurements: an oblique
ionogram between Piura and Arequipa every three minutes; Doppler spread
and spatial correlation for a single frequency cw path between Piura and
Arequipa; Doppler spread, time-delay spread, and spatial coherence for a 10
kHz bandwidth path between Piura and Arequipa; and Doppler spread and
time-delay spread for the one-way path between the AVA radar in New York
and Arequipa, Peru.  We describe the diagnostic experiments that we carried
out and summarize the statistics of Doppler spread, time-delay spread, and
spatial coherence that we observed.  (Author's abstract, proceedings, English
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Differences between the frequency standards at different antennae in a VLBI
array lead to delay and rate errors which must be removed from the data.
Their values may be estimated by searching for the peak of the correlation
function as a function of delay and rate.  This procedure is known as fringe
fitting.  Fringe fitting may be performed by Fourier transforming a short
segment of the data into delay-rate space and searching for the peak or by
modeling the phase of the data as  a function of delay and rate and finding the
values that produce the best fit to the observed data; in practice the two
methods are usually combined.  Fringe fitting cannot be carried out in cases
where the signal-to-noise ratio is low.  This presents a problem for polarization
observations since the linear polarization signal is usually much weaker than
the total intensity signal.  In practice the delays and rates for the cross-
polarization correlations (which supply the linear polarization information) are
wholly determined from the antenna-based delays and rates for each hand of
polarization and the offsets between the delays and rates for each hand of
polarization at each antenna.  The antenna-based quantities may be
determined by global fringe-fitting algorithms while the offsets at the reference
antenna can be determined from the cross-polarized signal from a strong
source on a single baseline.  If a stable antenna is chosen as the reference
antenna and the time-variable effects due to the changing paralytic angle and
ionospheric Faraday rotation are removed then the offsets between the
opposite hands  of polarization should be constant over the duration of an
observing run and can be determined from a single measurement.  (Author's






A Microjansky Radio Source SurveyTitle Text
Fomalont, E. B. and Kellermann, K. I.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
We have used the VLA in the D configuration at 8.4 GHz (3.6 cm) to survey a
field centered at 13h + 43º.  The field-of-view is set by the primary beamwidth
of the individual antenna elements which is 5.2 arcmin between  half power
points.  The synthesized beamwidth is 10 arc seconds.  We observed for a
total of 104 hours spread over 15 nights between October 1993 and January
1994.  About 20 hours of data were excluded due to poor weather conditions.
The remaining 84 hours of data were used to make an image with the NRAO
AIPS reduction package.  The RMS noise level in the resulting map is 1.97
microjanskys, close to the value expected from consideration of the average
receiver noise temperature and antenna gain.  We found 28 radio features
above a 4.5 sigma completeness level of 9 microjanskys.  Comparison of the
VLA radio image with an optical image from the HST medium deep survey
shows a remarkable coincidence between radio and optical features.  All but
one of the brightest 16 radio features in the region common to the two surveys
have optical counterpart with faint galaxies,  Paris or groups of galaxies, or
quasars.  In addition to the discrete radio features the survey shows a 20 by
40 arcsec negative feature which we cannot explain as a result of noise or
other artifact, and which may bee the result of absorption of the 2.7 K CBR by
the Sunyaev-Zeldovich effect.  With the 10 arcsec resolution of the VLA D-
configuration, our radio image is confusion limited and it is difficult to make
quantitative statements about individual sources and their statistics.  C-
configuration observations scheduled for late 1994 will decrease the
synthesized beam area by a factor of nine and decrease the RMS noise on
the map to 1.4 Microjansky.  This will allow us to study individual sources as
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A new radar receiver has been constructed to support bi-static ionospheric
experiments using the Millstone Hill UHF radar.  The project was undertaken
by the MIT Haystack Observatory with supplementary funding provided by the
Canadian Network for Space Research and the MIDAS-C receiver is not
operated by the University of Western Ontario.  With a low system noise
temperature and sophisticated signal processing capabilities, MIDAS-C can
be sued as an incoherent scatter radar receiver when used with an antenna of
appropriate gain.  Operated monostatically during tests at Millstone Hill, the
system successfully detected incoherent scatter signals.  A wide dynamic
range combined with a variable attenuation stage also allows the system to
be sued for observing E region coherent scatter.  Bi-static auroral echoes
have been seen while suing the 2 MW transmitter and 42-m dish at Millstone
Hill, and a 2-m dish at the University of Western Ontario.  Planned future
research includes bi-static F region incoherent scatter observations using the
Millstone Hill transmitter, and a 46-m receiving antenna at the Algonquin
Space Complex in Algonquin Park, Ontario.  A further possibility is the
simultaneous observation of coherent and incoherent scatter from the same
volume of the E region plasma.  (Authors' abstract, proceedings, English
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Meridian-plane elevation scans with the Millstone Hill incoherent scatter radar
provide evidence of a strong perturbation of the coupled magnetosphere-
ionosphere system during the early phases of a geomagnetic storm on
November 4, 1993.  Near the equatorward edge of auroral latitudes, a narrow
ionospheric trough formed at L=3.5 in the pre-midnight sector and particle
precipitation produced elevated electron temperatures and enhanced
ionization immediately poleward of the trough, at L=4.  We have
intercompared total-phase and phase-difference techniques of reconstructing
tomographic images with the direct observations of ionospheric density and
structure obtained by the radar during this event.  An array of four receiving
stations was set up in the northeastern United States and eastern Canada as
a part of the Russian-American Tomography Experiment and data from both
Russian and US navigation satellites were recorded.  The most-pronounced
ionospheric response to the event was a brief (20-min) uplifting of the F region
equatorward of the trough, such that the peak altitude increased with distance
away from the trough.  Magneto spheric observations made during satellite
overflights contribute to the interpretation of the mid-latitude ionospheric
perturbation identified by the ground-based observations.  (Authors' abstract,
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With the recent upgrade of the Arecibo telescope and the construction of the
Green Bank Telescope, the opportunity to conduct pulsar observations over
very large bandwidths (500 MHZ) at frequencies above 1 GHz has occurred.
The primary limitation to these observations is the availability of a back end
processor with the necessary time and frequency resolution for both pulsar
searching and timing.  The Naval Research Laboratory in conjunction with the
U.S. Naval Observatory is building a pulsar processor for rapid deployment
based on an existing VME digital filter board built at the University of
California at Berkeley and a data interface developed for the Penn State
Pulsar Machine (PSPM).  The Naval instrument for pulsar processing will be a
dual polarization 96-channel device with a nominal frequency resolution of 2
MHZ per channel adjustable downward in bandwidth by steps of sqrt(2).  A
single 9UVME crate will be capable of processing 192 MHZ of total bandwidth
in six independent 32 MHZ bands.  The system will be able to record data
continuously at 0.8 Mbytes/s with dual high density 8mm tape drives.  A ten
gigabyte disk array will allow for the accumulation of data at even faster rates
for up to several hours.  The design is modular and capable of being upgraded
either through the addition of multiple VME crates or by increasing hardware
bandwidth.  The initial configuration will be able to record 4 bit data sampled
at 50 us in search mode, while in timing mode, the machine will have a 5 us
time resolution.  The first planned use of the machine will be in a Galactic
plane survey for sub-millisecond pulsars with the Nancay telescope in the late
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During the recent CADRE campaign conducted at Jicamarca, back scatter
from 150 km irregularities were monitored with a multibeam radar
configuration.  During this  campaign the radar was configured with four
beams, each 2.5 degrees off zenith, in the east, west, north, and south
directions.  The resulting data set, including ten days of observations, will be
used to explore the characteristics of the irregularities.  Back scatter intensity
maps of the region show regions of strong signal return arranged in very
distinct layers that exhibit a morning descent followed by an afternoon
ascent.  Superimposed upon the layers, which appear in all of the data sets
encompassing data from different years and seasons, are periodic structures
with periods from  3-20 minutes.  The periodic structures show up in two
different ways (i) a displacement of the layers, and (ii) vertical structures
which change phase as they span a layer.  Results from the CADRE
campaign will be presented showing the basic structure and characteristics of
the irregularity echoes.  Zonal and vertical drift estimates, back scattered
power plot comparisons between beams, and numerical simulation of gravity
wave generated structure, are some of the analysis results to be shown.
Possible generation mechanisms including gravity wave effects (Kudeki, E.
and Fawcett, C., "High Resolution Observations of 150 km Echoes at
Jicamarca," GRL, vol. 20, no. 18, pp. 1987-1990, Sept., 1993) and E-region
coupling (Tsunoda, R. T., "Enhanced Velocities and a Shear in Daytime Esq
over Kwajalein and Their Relationship to 150 km Echoes over the Dip
Equator," GRL, 1994) will be discussed in light of the observations.  (Authors'
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The status and recent development of radar techniques for studies of winds
and waves in the lower and middle atmosphere will be reviewed.  Principles
and limitations of single-observation-site wind and momentum flux
measurements will be described, and particular attention will be paid to
limitations imposed by spatially inhomogeneous wind and reflectivity fields
which inevitably arise when the wind and reflectivity are modulated by wave
motions.  Implications for radar and lidar estimation of horizontal and vertical
winds in the troposphere, stratosphere, and mesosphere will be stressed.
This discussion will include a summary of the current status of efforts too
understand apparent discrepancies between incoherent scatter and medium
frequency (MF) radar measurements of mesospheric winds observed in AIDA
campaign results from Arecibo.  (Author's abstract, proceedings, English
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Evidence has been reported in the literature showing that small-scale density
irregularities of the ionospheric F-region sometimes demonstrate signatures of
a chaotic deterministic behavior (A. Bhattacharya, K. C. Yeh, and S. J.
Franke Sci. Rev., vol. 61, p. 335, 1992; V. N. Zvezdin and S. V.  Fridman, J.
Atmos. Terr. Phys., vol. 54, p. 957, 1992).  In particular, the observations
indicate that the fractal dimensionality of the process of scintillations is finite
in some experiments.  If this is actually so, then, according to the theory of
nonlinear dynamical processes, it may be concluded that the dynamics of
corresponding ionospheric turbulent motions should possess a finite
dimensionality.  We suggest a scenario for formation of small-scale
irregularities with chaotic dynamic behavior in the midlatitude ionosphere.
According to this scenario the chaos originates from atmospheric turbulent
vortices or convective cells existing below the turbo pause.  These
atmospheric motions generate electric fields in the E-region that are
transmitted into the F-region.  These fields cause vortex-like chaotic motions
in the F-region.  The typical scale of the motions is of the order of 10 km or
more (the lower bound of the scale is defined by the penetration conditions of
the electric field from the E- to F-region).  Finally, the small scale irregularities
are produced as a result of the mixing of ionospheric layers by the vortical
motions.  We have carried out numerical modeling  of ionospheric
irregularities generated by chaotic vortices.  The vortex velocity field was
simulated in the spirit of the Lorentz (J. Atmos. Sci., vol. 20, p. 130,  1963)
model of a convective cell.  A uniform horizontal drift of ionospheric plasma
was imposed on the vortical motion.  In such a configuration, a trail of small-
scale density irregularities is created downstream of the vortex.  This study
has shown that the above scenario is capable of producing irregularities with
scales as small as several hundred meters.  The irregularities demonstrate
much more complex dynamical behavior than  the original chaotic flow.  It can
be said that the mixing amplifies the chaos.  The fractal dimensionality of the
process of density fluctuations appears to be higher than the dimensionality
of the vortex flow.  The association between spectral and dimensional
Abstract Text
characteristics of the density irregularities produced by this mechanism is
discussed.  The question of estimation of  dimensionality of the atmospheric
turbulence from ionospheric observations is also addressed.  (Authors'
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During the first six months of 1994, four mobile propagation measurement
campaigns at 20 GHz using transmissions from the Advanced
Communications Technology Satellite (ACTS) were executed.  The 20 GHz
transmissions were received at a mobile van having a tracking antenna on its
roof and a receiver/data acquisition system in its interior.  The field tests were
undertaken in Austin, Texas (elevation angle of 55º) during winter and spring
periods when the deciduous trees were bare and in full blossom, respectively.
 Other tests were performed in Central Maryland and in Fairbanks, Alaska
(elevation angles of 39º and 8º, respectively).  In this paper, we report on
fading effects for the following mobile scenarios: roadside trees in rural
regions for deciduous trees with and without leaves, highway obstacles, and
buildings in urban regions.  Preliminary results as of this writing are showing
that fade margins between 15-25 dB at 20 GHz should enable a 90%
connectivity for a roadside tree with-leaf environment.  Only 7-11 dB are
required when trees are without leaves.  The cumulative fade distributions
show two characteristic segments separated by distinct curve inflections at
an approximate 3 dB fade.  Fade levels smaller than 3 dB are attributable to
multipath fading, whereas larger fading is representative of attenuation due to
shadowing.  Large differences in the cumulative distributions ere observed for
the same tree runs during different seasons in which the trees were devoid of
leaves and were in full blossom.  For percentages of 50% and smaller, the
fading levels with leaves were more than double relative to those without
leaves.  This result is in contradistinction to the UHF case (870 MHZ) where
the foliage case resulted in a 25% increase relative to the non-foliage case (J.
 Goldhirsh, W. J. Vogel, IEEE Trans. Ant. and Prop., vol. 37, no. 4, pp. 489-
498, 1989).  These differences are explained in terms of the relative
wavelength size and the spacing between branches and leaves.  (Authors'
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In the large drop regime, where fall velocities are much greater than the
turbulent velocity, the precipitation peak in the radar reflectivity spectrum is
easily separated from the cloud (or clear-air) peak near zero velocity (typically
used by clear-air wind profilers).  This "clear-air" peak is used to remove any
up/down drafts in the medium, and the corrected fall velocity spectrum is then
converted to dropsize distribution (e.g., Atlas et al, 1970).  In this regime the
reflectivity and the fall velocity are the important measureables.  On the other
hand, as the droplets become small, their settling velocity becomes
inseparable from the turbulent velocity of the medium, represented by the "air"
peak near zero; i.e., the precipitation and the air peaks merge on any ordinary
display of the velocity spectrum of reflectivity.  The cloud droplets then serve
mainly as tracers of the turbulent motion of the clear-air and their back scatter
is not inherently distinguishable from clear-air return, based on velocity.  In
this regime the terminal fall velocity is not useful for deducing dropsize.  This
paper deals with this "cloud" regime where reflectivity and turbulence (i.e.,
turbulent spectral width) are the important measureables.  In this regime
turbulence strongly affects the spectral shape, so the "sedimentation" velocity
(and size) information must be extracted by deconvolving the spectrum with
the turbulent velocity PDF.  A spectral "bulk" quantity (Z/SM), etc.) where SM is
the spectral density (mm5 m-3) at the maximum of the cloud reflectivity
spectrum and is the total reflectivity under the cloud peak.  The solution
including the Stokes range is presented graphically.  Accuracy and errors are
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Using the zero, 1st and 2nd moments  of the Doppler spectrum of clear-air
reflectivity, it is possible to calculate the height-gradient of refractive index (RI)
in each range gate of a surface-based radar.  The primary uncertainties in the
method arise from uncertainty in the accuracy of the 2nd moment and  from
contamination of the 0 moment by clouds and insects.  In this paper, we
examine the accuracy of  Cw2 provided by the spectral 2nd moment and
calculate the R.I. gradients in elevated layers.  It is also shown that the
method yields the humidity gradient, if the temperature gradient is provided by
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This paper provides formulations for propagation through locally homogeneous
(J. Gozani, Opt. Lett., vol. 17, p. 559, 1992), as well as strictly
inhomogeneous media (J. Gozani, Proceedings of the NASA-UCLA
Workshop on Laser Propagation in Atmospheric Turbulence, February 1994;
editors A.  V. Balakrishnan and R. Butts).  The underlying assumption is that
the medium is non-Gaussian, and longitudinally correlated.  The formulations,
which are exact, include functional path integrals and partial-differential
equations for suitable conditions.  The presentation will convey the
importance and potential implicit in propagation through intermittently random
medium.  This topic is of a great educational importance: (1) In reality, it is
not always possible to eliminate inhomogeneous data, hence the necessity to
include them.  (2) It is a considerable generalization of the theory of
propagation through homogeneously random media.  (3) The analysis shows
what actually needs to be measured to define the propagation; it can predict
salient effects, and asymptotic propagation regimes where inhomogeneity is
not crucial (J. Gozani, SPIE, vol. 1971, p. 15, 1992).  Finally, (4) The
phenomena calls for new measurements techniques.  (Author's abstract,
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We describe effects of transionospheric propagation on geodetic very-long
baseline interferometry (VLBI) observations, as a function of the length of
interferometer baseline, time of day, and phase of solar cycle.  We find that
the effects are largest for long baselines, during day at one antenna and night
at the other, near or just after solar maximum.  These conclusions are based
on measurements of the dispersive part of the differential delay between
antenna pairs, from a database of dual-frequency VLBI observations spanning
a solar cycle.  We compare these observations with measurements of
ionospheric TEC as inferred from measurements of the ionospheric Faraday
rotation of satellite signals, over the period that such observations are
tabulated, and find that this reproduces most of the correction.  We discuss
the accuracy for ionospheric corrections that might be obtained from dual-
frequency GPS receivers co-located at VLBI antennas. (Authors' abstract,
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In the past several years, ionospheric tomography has been investigated
through simulation and field experiments by numerous investigators.  Nearly
all of these studies however, concentrated on ionospheric tomography
obtained from a set of ground receivers tracking one or several satellites in
low earth orbit (LEO).  With this type of ground-based tomography it has been
shown that a key factor for obtaining reasonable reconstructions of large
scale structures in the ionosphere is the use of proper a priori information on
the vertical structure.  This is due to the insensitivity of the ground links to the
vertical structure, which in turn is due to the lack of links that cross the
ionosphere in a tangential geometry.  These links can only be provided by an
occultation geometry, in which a transmitting satellite is setting or rising
behind the Earth's atmosphere as seen by a receiver in space.  The strength
of data obtained from space in an occultation geometry over those obtained
from the ground is examined through covariance analysis and simulation in
2D.  Other means of analyzing occultation data when there are not sufficient
intersecting links to do a full tomographic reconstruction are presented.  One
possible way of obtaining occultation data is through use of signals
transmitted by satellites of the Global Positioning System (GPS) and received
by one or more other satellites in LEO.  A single LEO satellite tracking the 24
GPS satellites will provide 500-700 globally distributed occultations daily.
The first opportunity to make occultation observations from space will come
with GPS-MET, a prototype orbiting occultation mission scheduled to launch
late 1994.  Future potential missions include having GPS receivers on a large
constellation of communication satellites such as Teledesic, Iridium, Orbcom
and Globalstar.  Coverage and potential 3D tomography with the Iridium
constellation (which consists of 66 LEO satellites in six polar orbital planes)
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During the 1993 Joint US/Russia internal wave experiment (JUSREX-93), a
single-channel broad-band microwave radiometer (58GHz) was operated on a
research ship.  Many other sensors, including radiosonde release facility,
were operated from the ship.  The radiometric operation was intended to
provide data for the study of air-sea temperature differences and the impact of
the atmospheric stability on the ocean waves.  The radiometer was operated
in a circular scanning mode and it sequentially measured the sky and ocean
brightness temperatures.  In this presentation, we propose and evaluate a
technique to derive low-altitude air temperature profiles from the atmospheric
portion of the scanning brightness temperature measurements.  The proposed
technique does not require absolute brightness temperature measurements.
Instead, differences of the measurements at specified elevation angles from
that at a reference angle are sued.  Thus, an absolute calibration of the
radiometer is not required.  Physically, such differential measurements
contain information on profiles of temperature gradients.  We applied Twomey-
Tikhonov's inversion method to retrieve temperature gradient profiles and
integrated the gradient profiles to obtain temperature profiles.  The surface
temperature, which is required in the integration, can be estimated from the
brightness temperature measurements if their absolute accuracies are good
or obtained from surface in-situ measurements.  This technique was tested
and evaluated first by using simulated measurements from radiosondes and a
radiative transfer model.  Good agreement of the retrievals with radiosonde
measurements was obtained from the surface to 300 to 400 m.  Above that
level, the retrievals were poor.  This technique is very promising in providing
information on low-altitude air stability and a supplement to the temperature
measurements by the wind profiler/Radio Acoustic Sounding System (RASS),
which is unable to measure temperature below 200-500 m.  The evaluation is
being continued by using the observational data taken during the JUSREX-93
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Although similar to Doppler radar in concept, Doppler lidar probing of the
atmosphere differs in many respects because of the much shorter wavelength
of the transmitted radiation (at least three orders of magnitude).  The
wavelength difference affects most of the key parameters that characterize
system performance, including transmission, scattering, antenna
characteristics, transmitter design, and signal processing methodology.  For
many applications, Doppler radar and lidar are synergistic, in that a lidar can
observe aspects of a phenomena that are not well-observed by a radar (and
vice versa).  Doppler lidars are most effective probing the optically clear air,
and suffer significant attenuation in clouds or heavy precipitation.  Because an
optical beam is characterized by minimal broadening and no side lobes,
measurements of complex wind and turbulence flows near the ground or in
the vicinity of complex terrain are particularly well-suited to lidar techniques.
The NOAA Doppler lidar has been used to great benefit in several regional air
quality or mesoscale studies, including an experiment at the Grand Canyon,
for flow characterization and model validation.  Simultaneous deployment of a
Doppler radar and lidar has produced useful results in studies aimed at
observation of cirrus cloud microphysical properties, detection of
thunderstorm micro bursts, and characterization of the cloud-topped marine
boundary layer.  For cloud studies, sensitivity of the instruments to different
size particles enables information on effective particle size, ice water content,
and total number density to be estimated.  In the boundary layer, radar and
lidar systems are used effectively to interrogate different regimes; clear air
(lidar) and cloud and precipitation (radar).  Combining the results of such multi-
wavelength probing produces a picture of the total scene that generally cannot
be obtained using a single instrument.  (Author's abstract, proceedings,
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The Leiden/Dwingeloo survey of galactic neutral hydrogen was observed over
a five-year period using the world's oldest still-functioning fully-steerable radio
telescope, the Dwingeloo 25-m telescope.  We observed some 350,000
spectra of 1024 channels at 1420 MHZ with a bandwidth of 5 MHZ.  The sky
was sampled at delta-1 and delta-b of 0.5 degrees (true-angle) with a 1 km/s
velocity resolution.  The entire sky north of declination -30 degrees was
covered.  The integration time was 3 minutes per spectrum; the sensitivity is
of the order sigma < = 0.07 K.  All profiles in the survey were corrected for
stray radiation which enters the receiver from directions outside of the main
beam.  We used holographic measurements of the Westerbork Synthesis
Radio Telescope (WSRT) dishes as an estimate for the near side lobes (theta
< = 16 degrees) of the Dwingeloo dish.  The far side lobes (theta > = 16
degrees) were modeled using antenna-pattern measurements made in the
late 1960s.  These measurements served as a finding chart for characteristic
features in the antenna pattern such as the spill-over ring, and the stray
cones from the feed-support legs.  Because the feed support structure was
modified in the 1970s, we created a model from the new geometry.  Frequent
observations towards the same direction in the sky provided abundant
material to tune the model.  A program was developed to visually inspect the
behavior of the convolution process, integrated over different velocity intervals.
The correction procedure employed was the algorithm developed by Kalberla
(see Kalberla, Mebold, & Reich 1980, A&A, 82, 275) for the Effelsberg 100-m
telescope.  We modified the algorithm to correct the Dwingeloo data for stray
radiation.  The basic procedure is to convolve the antenna pattern outside the
main beam with a model of the HI sky at the time of observing.  We used a re-
binned version of the (uncorrected) Leiden/Dwingeloo survey as the model
input sky.  The stray radiation was calculated separately for the near- and far-
side lobes, using a slightly different (computational) approach.  The velocity
range over which the corrections were computed was |v_lsr|< = 264 km//s.
The computation of the stray radiation for a single observation required about
one second of CPU time on a 150 MHZ Alpha-APX workstation, and involved
more than a million coordinate transformations.  The results show a dramatic
Abstract Text
improvement in the quality of the data, especially at high latitudes.  There, the
amount of stray radiation subtracted from the measured profile amounts to up
to 50% of the emission.  (Author's abstract, proceedings, English
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Optimizing the strip resistivities and spacings of an aperiodic grid for a
desired backscattering response requires many numerical evaluations of the
backscattering pattern.  Using the physical optics (PO) formulation to
evaluate the backscattering from the strips is much faster than using method
of moments (MOM).  Unfortunately, PO does not model backscattering from
grids very well.  This presentation compares the PO and MOM formulations
for representing the backscattering from an aperiodic grid of resistive strips.
Although there is a large discrepancy between the PO and MOM
formulations, the relative backscattering patterns are usually very similar.  For
instance, a 10-strip array with spacings of -1.3, -0.9, -0.7, -0.3, -0.1, 0.1, 0.3,
0.7, 0.9, 1.3λ and normalized resistivities of 1.1, 0.9, 0.75, 0.25, 0.1, 0.1,
0.25, 0.75, 0.9, 1.1 has the relative MOM and PO scattering patterns shown.
Thus, PO can be used in optimization problems that optimize the relative
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In this paper, we present a novel adaptive (intelligent) system for the detection
of a radar target in a clutter-dominated environment.  The system consists of
three basic components: (1) Nonlinear time-frequency analysis, based on the
Wigner-Ville distribution.  (2) Feature extractor, based on principal
components analysis.  (3) Pattern classification, using a multi layer
perceptron.  The last two components are implemented using self-organized
and supervised neural networks, respectively.  Examples representative of a
radar system operating in an ocean environment are used to do the training.
The distinguishing features of the new target detection system include the
following:  - Weak statistical assumptions. - Distributed nonlinearity,
accounting for the nonlinear dynamic process responsible for the generation
of clutter. - Learning capability, accounting for the nonstationary nature of the
radar clutter.  Experimental results, based on ground-truthed and calibrated
real-life radar data, are presented, which demonstrate the superior
performance of the new detection system over a conventional Doppler CFAR
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It is now well established theoretically, from studies of one-dimensional
models, that the character of the HF driven turbulence is of a cavitation type
when ∆Ω = wo - wc is small (or slightly negative), and of a cascading type
when ∆Ω is large.  Here wc is the cutoff frequency of the high frequency
electrostatic waves and wo the applied frequency.  Thus, for an unmagnetized
plasma, wc is equal to the electron plasma frequency wpe.  For a magnetized
plasma, ∆Ω becomes direction dependent: ∆Ω(θ) = wo - wc(θ).  Thus,
situations may occur which are in the cavitation range with respect to some
range of directions and in the cascading range with respect to some other
range of directions.  The character of the excited turbulence will then also
depend on the angle between the driving electric field and the magnetic field.
We will present results from new 2D numerical simulations where we study
the effect this has on the observed turbulence.  (Authors' abstract,
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NASA's Advanced Communications Technology Satellite (ACTS) was
developed to assist the creation and validation of communication technology
as it expands into the millimeter region.  One vital program element is
providing the needed propagation data base for Ka Band (20/30 GHz)
commercial communication system development.  At these frequencies,
reliable signal transmission system design relies heavily on validated models
of channel characterization and propagation statistics.  The Space
Communications Technology Center, a NASA sponsored Center for the
Commercial Development of Space (CCDS) headquartered at Florida Atlantic
University, is developing systems for digital satellite communication of voice,
data and video via Ka-band and thus very dependent on accurate propagation
information.  An ACTS Propagation Terminal (APT) has been established by
NASA at the University of South Florida in Tampa, supporting both the ACTS
program and the CCDS mission.  This terminal, one of the seven strategically
placed in North America (from Alaska to Florida), has been acquiring
propagation and related data since December 1993; its initial year's data has
been processed.  Preliminary results of concurrently observed ACTS beacon
signal path attenuations variations and radiometer data will be presented.
First results will focus on individual CDF distributions and relative
comparisons such as Beacon 20 GHz vis-a-vis Radiometer 20 GHz.  A
comparison will also be made to the CCIR and Global models using a JPL-
developed propagation program and both dry and rainy season data.  Also
included will be preliminary report of fading statistics during the year's Florida
sub-tropical dry and rainy seasons.  This information will be compared to
OLYMPUS satellite fading statistics reported by Stutzman.  In addition, a
more detailed analysis of radiometer data will be presented.  Interest here is
in determining under what conditions and to what accuracy will radiometer
measurements provide actual path loss variations? Also, to what extent, if
any, is there a radiometer data fine structure that correlates with scintillation-
caused path attenuation variations?  (Authors' abstract, proceedings, English
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of the Owens Valley 5.5M Telescope
Title Text
Herbig, Thomas, Lawrence, C. R., Gulkis, S., Readhead, A. C. S.,
Hardebeck, H. E. and Hodges, M. W.
Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
The 5.5m radio telescope at the Owens Valley Radio Observatory is designed
for observations of the cosmic microwave background radiation (CMB).  Such
observations require statistical errors of 10 micro kelvin or less, and must be
free from systematic effects at a similar level.  This implies that the telescope
must achieve very high sensitivity while providing an isolation of at least 70dB
from its surroundings.  The 5.5m telescope is an on-axis Cassegrain system
with a dual-feed receiver operating at a frequency of 32GHz with a bandwidth
of 5.7GHz.  The input of the cryogenic HEMT amplifier is switched at 500Hz
between two corrugated horns that produce two beams of 7.3 arcminutes
width separated by 22.2 arcminutes on the sky.   The receiver noise
temperature of 33K permits a total system temperature of 52K at the zenith.
The receiver back end is fully digital to minimize pickup and to permit
thorough testing of the entire system.  As with most CMB telescopes, pickup
of ground radiation is one of the telescope's most serious systematic effects.
In the original configuration of the secondary reflector's support structure, the
total ground pickup was 27K, and the double-switched ground pickup reached
a maximum of 4.3 millikelvin at some zenith angles.  A modification of this
structure reduced the total pickup to 9K and the peak double-switched pickup
to 140 micro kelvin (C. R. Lawrence, T. Herbig, and A.  C. S. Readhead,
Proc. IEEE, vol. 82, pp. 763-767, 1994).  To control the remainder of this
systematic effect, we adopted a triple switching technique, in which standard
double switching is performed on the field of interest, as well as on leading
and trailing blank reference fields.  Observations of these fields are alternated
every 15 minutes and are synchronized such that the main and reference
fields cover precisely the same track with respect to the ground.  (Authors'
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The development of sensitive detectors and focal plane array receivers at mm
wavelengths has greatly increased the ability of astronomers to
spectroscopically image the molecular interstellar medium with high spatial
dynamic range.  Such large scale imagery provides critical information to the
ongoing physical processes within the interstellar medium and to place
individual features into a larger, environmental context.  Images are presented
from targeted studies of individual molecular clouds, the Galactic Center and
initial results of a survey of CO J=1-0 emission from the outer Galaxy
obtained with the 15 element focal plane array receiver of the Five College
Radio Astronomy Observatory.  The reconnaissance of the molecular cloud
environment reveals rings, shells, and filaments which can be attributed to the
energetic activities associated with the star formation process such as stellar
winds and HII regions.  General techniques for the analysis of three-
dimensional data cubes are discussed.  Multi variate statistical tools such as
Principle Component Analysis provide a powerful means to decompose a
cloud with complicated velocity structure without prior assumptions or to
simultaneously find associated structures from one or more data cubes.
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Tropospheric scatter radio propagation models usually account for refractive-
index fluctuations associated with a normal or standard atmosphere.  These
models typically give good long-term results and they also give good short-
term results when the refractive conditions are well characterized by a
standard atmosphere.  In the case of elevated trapping layers, substantial
increases in signal level are often observed beyond the horizon that normally
can be modeled with waveguide or parabolic equation methods based on the
mean refractivity profile (Hitney, Radio Sci., vol. 27, no. 6, pp. 893-898, 1992).
 However, it is conjectured that enhanced refractive-index turbulence
associated with the elevated layer can also contribute to these increased
signal levels.  The parabolic equation portion of the Radio Physical Optics
(RPO) model has recently been modified to account for normal troposcatter
(Hitney, IEEE Trans. Antennas & Propagat., vol. 41, no. 7, pp. 905-909,
1993).  This model assumes an effective median refractive-index structure
parameter given by (equation not available) where z is height in meters
(Doviak, et al., IEEE Trans. Geosci. Remote Sens., vol. 21, pp. 25-33, 1983).
 Radar measurements have indicated structure parameters as high as 10-12 in
elevated layers (Gossard, et al., J. Climate Appl. Meteor., vol. 23, pp. 474-
490, 1984).  The troposcatter model in RPO was modified to increase the
structure parameter arbitrarily to 10-12 for altitudes corresponding to elevated
trapping layers.  The figure below compares results from the enhanced
troposcatter model to normal and no troposcatter models and to
measurements for an elevated trapping layer at 600 m.  In this case, the
inclusion of enhanced troposcatter is seen to decrease the propagation loss
up to 10 dB at some ranges.  It is concluded that enhanced troposcatter is a
potentially important propagation mechanism for some cases.  (Author's
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Maximum entropy (MEM) based mosaicing tasks allow synthesis of an image
from data obtained from multiple sky pointings and multiple instruments,
correctly weighted by signal to noise.  For extended, complicated sources,
MEM produces images which are far superior to the CLEAN deconvolution.
Further, since total power data (required for most mosaic observations) can
be added quite painlessly and naturally, MEM is the mosaicing algorithm of
choice.  Since Mosaicing is more complicated than single pointing
interferometry, it is important to understand the errors which can occur.
Mosaicing exacts more stringent requirements for antenna pointing errors and
primary beam model accuracy than single pointing interferometry does, and
we discuss how these requirements guide the design of new mosaicing
instruments.  Bright point sources exacerbate these errors and scatter flux
throughout the image unless they are removed from each pointing's data in a
consistent manner prior to mosaicing.  The observing strategy is very
important for mosaicing: sample the image properly with pointings spaced by
λ/2D, observe each sky position with several short snapshots spaced in hour
angle to achieve better (u, v) coverage, include a guard band of pointings
around the region of interest, and  observe a larger guard band with the single
dish.  We also discuss these more advanced topics:  · linear and circular
polarization mosaicing in the presence of beam squint. · mosaicing and
pointing self-calibration. · high resolution mosaicing with incomplete (u, v)
coverage. · imaging objects which continue beyond the image plane coverage.
· foreground estimation. · mosaicing with continuous scanning antennas.  We
present spectral line and continuum mosaic images made with the VLA as
well as simulated mosaics which address some of these technical problems.
Finally, we look ahead to the future and briefly discuss what science
mosaicing is opening up to interferometers, the mosaicing possibilities for the
VLA D array sky survey data, a possible VLA E configuration which may be
included in a VLA upgrade, and the proposed millimeter array.  (Author's
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The Blackbeard instrument aboard the ALEXIS satellite has been recording
data for over one year.  Blackbeard is in a 70-degree low earth orbit at 800
kilometers altitude.  The principal features of the Blackbeard instrument are:
150 Msample/sec digitizer, 2 receiving bands: a "low" band of 28-95 MHZ and
a "high" band of 108-166 MHZ, 16 Mbytes of memory, wide field of view
antenna and photo diode array.  So far during the mission, several hundred
unusual radio emissions have been recorded.  These emissions have a short
duration of approximately 10 µsec, are 20 to 40 dB brighter than the  average
background,  and occur in pairs separated by typically 50 µsec.  They exhibit
dispersion that is consistent with one pass through the earth's ionosphere
and with the local time at the sub-satellite point.  Some of these emissions
exhibit O and X ode splitting which implies that the radiation has a component
of linear polarization.  We have dubbed these emissions "Transionospheric
Pulse Pairs" or TIPP events.  We have observed them in both our low and
high bands with very little diminution of signal strength as a function  of
frequency.  When a TIPP event is detected, usually there is no other broad
band emissions within the 100 msec record.  The optical data that we have
recorded simultaneously with the broad band RF  data have not yet shown
any coincidence which might link these pulses with lightning.  TIPP events
have been recorded when the satellite is over Africa and most of the Equator
during northern hemisphere winter, and over North America during the
summer.  The statistics of the local time at the  sub-satellite point when TIPP
events are detected suggest a relation to thunderstorms.  (Author's abstract,
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Spaced antenna (SA) systems have been used for some time to estimate the
3-D wind vectors in the atmosphere.  The analysis of signals from these
multiple receiver systems can be carried out in either the lag-time domain
(correlation analysis) or the frequency domain (spectral analysis).  When
turbulence effects are not taken into account, the correlation and  spectral
analyses will over-estimate the true wind speed.  A procedure known as the
full correlation analysis (FCA) has been used to extract unbiased wind
estimates in the presence of turbulence, as well as the diffraction pattern's
correlation parameters.  The implementation of this technique can be involved
and estimated winds have shown considerable differences from the winds
measured with other independent techniques.  Recently, we have developed a
theoretical scattering model for a turbulent atmosphere (Doviak, Holloway,
and Lataitis, Third International Symposium on Tropospheric Profiling,
Hamburg, Germany, pp. 274-277, 1994 and Doviak, Holloway, Lataitis, and
Van Baelen, Radio Sci., Submitted 1994).  This model has allowed us to
relate the cross-correlation and cross-spectrum of the echoes from SA
system to the properties of the refraction index field and its flow (e.g., laminar,
turbulent).  For cases of practical interest, the cross-correlation and cross-
spectrum reduce to simple analytic forms which allow physical interpretation
of measurements in term of SA parameters and the properties of the
scattering medium.  These simple analytic expressions have allowed us to
develop four new techniques (three time-domain and one frequency-domain)
for determining unbiased estimates of the wind in the presents of turbulence.
In this talk, we will introduce these four new techniques, discuss their
limitations, and show calculations of the wind based on these four techniques
using data from NCARS unique 33 cm wavelength SA wind profiler.  We will
also show comparisons of these techniques to both the conventional Doppler
Beam Swinging (DBS) technique and to rawinsonde measurements. (Authors'
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The finite difference time domain algorithm is applied to periodic structures
such as slotted antennas and periodic surfaces.  An important issue for this
type of problems is the termination of the computation space.  Here a periodic
absorbing condition is used to preserve the periodic nature of the problem.
As a result the computation domain can be reduced.  In this talk, the method
is applied to radiation and scattering problems.  The radiation characteristics
of waveguides with periodic gratings are numerically evaluated.  For this type
of structure, the propagating mode in the waveguide is coupled to a finite set
of radiating modes or radiation directions.  The effect of periodic geometry on
the coupling efficiency and near field distribution is evaluated.  Scattering from
periodic surfaces is also examined.  The FDTD computed scattering cross
sections are compared with the frequency domain methods, and numerical
performance of this method with respect to surface representation and
direction of incidence is evaluated.  (Author's abstract, proceedings, English






A Generation Mechanism for the Downshifted Peak in Stimulated
Electromagnetic Emission Spectrum
Title Text
Huang, J. and Kuo, S. P.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
In the recent ionospheric heating experiments, some secondary
electromagnetic waves which cover a frequency band of the order of 100 KHz
around the pump frequency has been measured directly on the ground.  The
spectrum of thee waves, so called stimulated electromagnetic emissions
(SEEs), are richly structured and very sensitive to the electron cyclotron
harmonic resonances.  A classification of thee spectral features is given in
detail by Stubbe et al. (J. Geophys. Res., vol. 89, pg. 7523, 1984).  The
spectral feature investigated in the present work is known as the downshifted
peak (DP).  It appears when the heater wave frequency f0 is close to the third
harmonic of electron cyclotron frequency fc, and when the down shifted
maximum (DM) is quenched.  Its offset frequency (13 KHz) decreases as f0 is
increased toward 3fc (Stubbe et al., J. Geophys. Res., vol. 99, p. 6233, 1994).
 Sometimes a second downshifted peak (2DP) with offset frequency twice
that of the DP feature and an upshifted peak (UP) located in the mirror
position of the DP feature can also be observed.  In the present work, a
generation mechanism for the DP feature is proposed as follows:  The heater
excited electron Bernstein pump wave first decays into a backward
propagating electron Bernstein wave and a nearly perpendicularly propagating
ion acoustic wave (i.e., electrostatic ion cyclotron wave).  The sideband
electron Bernstein wave, having a frequency downshifted from the HF heater
wave by an amount of fia, can scatter off field-aligned density irregularities to
produce the DP emission line.  The 2DP and UP lines can also be generated
through further cascading and multiple scattering processes.  It is found that
the instability threshold field can be readily exceeded by the present heating
power in a very small frequency range near 3fc, and the offset frequency of the
DP feature decreases as f0 increases toward 3fc, consistent with the
experimental observations.  (Authors' abstract, proceedings, English
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While interference caused by precipitation has received considerable attention
for fixed services applications, there appears to be little done on its effect on
mobile systems.  In this paper, we estimate the interference level at a typical
mobile terminal in the vicinity of a transmitting earth station.  The geometry
considered assumes a high directivity earth station with 30 degrees elevation
angle transmitting to a satellite.  A mobile terminal, which receives a satellite
signal at the same frequency, is in the vicinity of the earth station and has an
elevation angle of 25 degrees.  The mobile antenna has a gain of 28.5 dB and
half-beam width of 7.2º; its side lobes are assumed to have a Gaussian shape
with half-beam width 3.675 times that of the main lobe at -17 dB.  A fixed
Capsoni-type rain cell is assumed, with and without melting-snow layer
presence.  Assuming the satellite EIRP to be 30 dBW and that of the
transmitting station 80 dBW, the interference signal level, relative to that of
the desired signal, is calculated for different mobile-terminal and rain-cell
positions, for a range of rain rates between 0.25 and 30.0 mm/h with the
melting layer present, and up to 150.0 mm/h for rain only.  A frequency range
between 1.0 and 40.0 GHz is examined.  The results of these computations
show that the interference signal could be significantly higher than the desired
signal.  For example, in the near backward scattering direction, at a rain rate
of 30 mm/h and a frequency of 20 GHz, the interference signal is about 4 dB
higher than the desired signal at a separation distance of 80 km from the
transmitting station; the two signals are about equal at 120 km, and, at 160
km, the interference level falls to approximately 4 dB below the desired signal
level.  Generally, the interference level increases with increasing rain rate or
frequency; the presence of a melting layer tends to enhance interference at
lower frequencies and to decrease it at high frequencies.  It is also found that
interference coupling is mainly due to the sidelobe characteristics of the
receiving antenna and, with higher receiver antenna gain (e.g., 35 dB gain and
2.8º half-beam width), the interference level is sharply reduced, 434 dB below
the desired signal at 80 km.  This result indicates a need for more accurate
modeling of the receiving antenna radiation pattern.  (Authors' abstract,
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Space borne microwave radiometers compared to the scatterometers and
radars have such advantages as low cost, low power consumption and long
life time.  On the basis of SSM/I data Wentz (IEEE Trans. Geosci. Remote
Sensing, vol. 17(4), pp. 960-972, 1992) showed that radiometers can be
successfully used for wind speed and wind direction measurements.  In order
to estimate the possibility of wind vector recovery, the microwave emission of
a model sea surface is calculated using a small-slope approximation.  The
azimuthal dependencies of the first three Stokes's parameters at different
viewing angles are considered.  The full-polarization measurements give more
information about sea waves, and hence about near-surface wind, than the
traditional measurements of brightness temperatures at vertical and horizontal
polarizations.  In addition, the Stokes's parameters are less sensitive to the
atmospheric radiation than the absolute brightness temperatures at any
polarization.  The mechanism of rough surface radiation is different at different
viewing angles, so the angle of observation is a very important parameter for
data interpretation.  Based on theoretical and experimental results, the best
choice of the angle and frequency for wind speed and direction determination
is discussed.  Different spaceborne scanning radiometric systems for the
near-ocean wind remote sensing are compared.  (Author's abstract,
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The chirp technique has recently become fully operational on the EISCAT 931-
MHZ radar system and has been used for daytime observations of the HF-
modified ionosphere over Ramfjordmoen in November 1992, March 1993, and
May 1994.  During certain periods these observations show a difference in the
frequencies of the photoelectron-enhanced plasma line (PEPL) and the HF-
enhanced plasma line (HFPL) similar to the one seen during chirp
observations of heating at Arecibo.  The frequency difference seen at EISCAT,
however, varied dramatically with time and sometimes vanished completely,
which was not the case at Arecibo.  This frequency difference indicates that
the HFPL source region is located several kilometers above the height where
the linear Langmuir dispersion equation indicates a resonance should occur
at the HF pump frequency.  Simultaneous long-pulse measurements of the
HFPL spectrum show a cascade-type structure in the HFPL spectra which,
according to current theories, indicates that the HFPL must follow the
Langmuir dispersion relation.  This may be interpreted to mean that the HF-
induced plasma waves are excited within plasma density  depletions
whenever the frequency difference is present.  UHF observations sometimes
show an additional feature in the HF-modified plasma line spectrum which
appears to be the same as that observed in an experiment performed at
EISCAT in August 1986 (B. Isham et al., Radio Sci, vol. 25, pp.  251-262,
1990).  This new feature has been dubbed the "out shifted" line as it appears
downshifted (upshifted) from the heating frequency in the downshifted
(upshifted) plasma line spectrum.  The magnitude of the shift is in the range of
100 to 300 kHz.  A similar feature has been observed with the EISCAT VHF
radar, although the measurement was made on a different day.  In the VHF
case, the feature was observed superimposed on the usual HF-induced
plasma line.  We attempt to explain the differences in the VHF and UHF
spectra by speculating that this new feature may be due to HF-enhanced
natural Langmuir oscillations.  (Authors' abstract, proceedings, English
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We report the first results obtained using the Low-Latitude Ionospheric
Tomography Network (LITN) along Taiwan meridian (app. 120 deg East).  LITN
represents an array of receiving stations, specifically designed to receive and
process signals from NNSS, which spans the latitude range from Manila (14.5
N) to Shanghai (31.5 N).  First collections of data are analyzed, and attempts
to investigate the diurnal development and dynamics of the equatorial
anomaly are made.  Further possible applications of LITN are outlined.
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Accurate multi wavelength radiometric remote sensing of the ocean and the
atmosphere from an aircraft requires antennas with the same beamwidth at
the various frequencies of operation (D. C. Hogg et al., "An Antenna for Dual-
Wavelength Radiometry," IEEE Trans. Antennas Propagat., vol. 27, pp. 764-
771, 1979).  Scientists at the National Oceanic and Atmospheric
Administration designed an offset antenna with a pressure-compensating
corrugated feed horn to meet this criterion (L. S. Fedor et al., "Dual-Channel
Microwave Radiometer for Airborne Meteorological Applications," NOAA
Tech. Memo., ERL 157, 1988).  A specially designed fairing was incorporated
into the antenna to optimize the aerodynamics and minimize the liquid
buildup on the antenna surfaces.  The antenna has two positions: the zenith
(up) position and the nadir (down) position.  The planar near-field facility at the
National Institute of Standards and Technology was used to determine the far-
field pattern of the antenna (A. C. Newell et al., "Planar Near-Field
Measurements of High Performance Arrayet Antennas," Natl. Bur. Stand.
Interagency Rept., NBSIR 74-380, 1974).  The results show that the antenna
beamwidths at 23.87 and 31.65 GHz are nearly the same as expected from
the design criterion.  This antenna was recently used in the recent San
Clemente Ocean Probing Experiment (SCOPE).  A few near-nadir
measurements are compared with a new model.  (Authors' abstract,
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High-frequency waves guided by cylindrical irregularities aligned with the
magnetic field (B) in the ionosphere execute ray paths whose projections on
the plane perpendicular to B resemble the motion of a particle in a central
field.  The inclusion of a B-aligned density gradient in a ray-tracing model
gives some indication of what happens to guided waves in the ionospheric F
region.  An ionospheric density depletion irradiated from the bottom side of
the F region by O- and X-mode waves from a high-latitude ionosonde has
been analyzed assuming that the density dependence along the B direction is
parabolic with distance.  The possibility of complete traces in ionograms has
been examined.  A cylindrical depletion irregularity is placed throughout a
matrix of points north-south and east-west of the ionosonde, and the
ionogram trace computed in each case.  It is found that the duct can return
more or less complete traces from a considerably greater solid angle than
that obtained for reflection from a horizontally stratified F layer.  In comparison
with the ionogram trace for horizontal stratification, the ducted traces exhibit
some broadening and are at somewhat greater apparent heights.  (Author's
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High-frequency waves guided by cylindrical irregularities aligned with the
magnetic field (B) in the ionosphere execute raypaths whose projections on
the plane perpendicular to B resemble the motion of a particle in a central
field.  The inclusion of a B-aligned density gradient in a ray-tracing model has
permitted the study of wave ducting in the ionospheric F region.  An
ionospheric density depletion irradiated from the bottom side of the F region
with O-mode waves from a high-latitude ionospheric heater is considered,
assuming that the density varies linearly with distance along B.  The focusing
and reflection of radio waves under the Wentzel-Kramers-Brillouin
approximation is used to locate areas of nonlinear modification of the plasma.
 Because ray tracing keeps track of the wave--vector (k) history, it is used to
predict where the EISCAT ground-based radars would detect the parametric
decay instability in an irregularity whose lower end is located vertically above
the EISCAT heating facility.  Regions of K-vector matching for both the 224
MHZ and 933 MHZ radars are located on conical surfaces parallel to the
conical, constant-density surfaces.  The separation at right  angles to the
constant-density surfaces of the regions of radar matching are similar to what
is observed in a horizontally stratified ionosphere.  The three-dimensional
nature of the model leads to north-south asymmetries in the distribution of
locations of radar-detectable modification.  (Author's abstract, proceedings,
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The well-known Rayleigh-Ritz method permits a relatively easy evaluation of
the upper bounds for the eigenvalues (i.e., cutoff frequencies) of
electromagnetic waveguides, but provides no way to compute lower bounds.
In this paper, the Lehmann-Maehly method is applied to determine both upper
and lower bounds to the eigenvalues, which are calculated using the finite
element technique.  The Lehmann-Maehly method as adapted for use in
problems of elasticity (T. Chang and R. Craig, Jr. International Journal for
Numerical Methods in Engineering, vol. 6, pp. 323-332, 1973) provides a
systematic procedure for generating converging sequences of upper and lower
bounds by varying a certain shifting constant.  The method is based upon a
formulation of the eigenvalue problem in terms of a self-adjoint (but not
positive definite) matrix differential operator of first order.  Results will be
presented for the resonant frequencies of a one-dimensional transmission-line
resonator, although the technique may be generalized for two-dimensional
waveguide cross-sections as well.  (Authors' abstract, proceedings, English
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Multipath fading is a known problem in mobile communications systems.
One proposed solution to minimize the effects of multipath fades is to employ
spread spectrum modulation.  By employing spread modulation, multipath
signals whose excess path delay is greater than the chip duration of the
spreading function may be separated, eliminating their contribution to fading.
The underlying issue is whether or not the excess path delays are large
enough to be separable in typical urban multipath environments.  This paper
will describe a program of research underway at New Mexico State University
which will answer this question. The experiment employs a dual-beacon
transmitter located on an airborne platform.  One beacon transmits a CW pilot
tone, while the second transmits a spread spectrum signal having an 8 MHZ
chip rate.  The transmitter is flown in 5-mile diameter circles around the target
city's downtown area, and measurements collected in a mobile receiver are
processed into cumulative fade statistics.  By comparing the fade statistics of
the spread and unspread modulation schemes, the relative performance
improvement from the spread modulation technique may be observed.  While
this research is not scheduled to be completed until early February,
preliminary results for one city are presented in this paper.  (Author's
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A large Strip line resonator, used to measure the electromagnetic properties
of materials from 150 MHZ to 2 GHz, was studied using finite element codes.
These codes were used to analyze effects that could not be addressed using
conformal mapping techniques.  These effects are in order of interest: (1)
radiation of fields from resonator when a dielectric sample is inserted, (2) field
distribution inside samples of various sizes, and (3) computed characteristics
of both low-loss and high-loss dielectric and magnetic samples at three
frequencies.  Details of the numerical modeling will also be discussed, such
as higher-order modal analysis, application of finite conductivity to the model,
boundary conditions and errors associated with the modeling.  The computed
permittivity and permeability for the dielectric and magnetic samples will bee
compared to measured values.  All other data will be used to obtain further
insight into the behavior of the fields inside this particular resonator.  (Authors'
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RF propagation in the lower ten meters above the sea surface has been noted
to vary with altitude, range, time and frequency.  Under generally enhanced
propagation conditions, deep nulls have been observed with widths less than
3 feet having varying temporal and spatial characteristics.  In order to assess
the actual performance of next generation sensors designed to detect low
flying threats, direct RF propagation measurement in this low altitude region
is required.  As a part of the Multi sensor Integration Test, a single frequency
RF propagation measurement system operating at 13.95 GHz has been
developed to probe the propagation profile dependence on range.  With the
receiver at a fixed height, the transmitter is mounted on a moving shuttle to
simulate different antenna heights.  The tower that supports the moving
transmitter is placed on a boat that makes an outbound run on a fixed radial
from the receiver until the signal is undetectable.  Data is presented from
tests conducted during June and July 1993 on the Potomac River near Naval
Surface Warfare Center, Dahlgren,  VA and during March 1994 at Naval
Surface Warfare Center Detachment, Wallops Island, VA.  Data from the
Potomac River has shown experimentally, for the first time, the presence of
horizontal fade as predicted by G. D. Dockery at the Johns Hopkins
University Applied Physics Laboratory as early as 1988.  (Authors' abstract,
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Standard aperture synthesis techniques of two-dimensional Fourier imaging
are inadequate for generating high dynamic range, high resolution, wide-field
images at long wavelengths with a non-coplanar antenna array.  In response
to this challenge, special 3-dimensional imaging algorithms have been
developed and applied successfully to 330 MHZ data from the very large array
(VLA).  Unfortunately, the required algorithms are extremely CPU intensive,
with the compute time being a strong function of maximum interferometer
baseline length.  As a result, wide-field imaging algorithms have been applied
only to baselines up to 10 km in length (VLA B array).  The lack of compute
power to handle longer baseline data (e.g., VLA A array, maximum baselines
30 km) has limited the angular resolution which can be achieved on wide-field
images made at 330 MHZ.  We are currently porting the wide-field imaging
algorithms to a powerful, symmetric multi-processing computer in order to
demonstrate that high dynamic range images can be achieved at the
maximum possible angular resolution permitted by the VLA geometry (6" at
330 MHZ).  We explore the requirements to make wide-field images and to
possibly conduct a large sky survey with the VLA at 330 MHZ.  Such a
survey would provide the highest brightness sensitivity and angular resolution
ever achieved at a frequency below 1 GHz.  (Authors' abstract, proceedings,
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Using a 95 GHz polarimetric Doppler radar designed and constructed at the
University of Massachusetts and mounted on the University of Wyoming King
Air research aircraft, measurements in a variety of cloud types and conditions
were gathered in 1992 and 1994 (WISP94), all in southeastern Wyoming and
northeastern Colorado.  With a movable, flat-plate reflector mounted just
outside the lens antenna, both vertical and horizontal view angles are
possible.  The radar pulses were transmitted in tight clusters of four (HHVV),
for the polarimetry, and the clusters, in turn, were averaging 100 clusters per
recorded profile, cloud features as small as 10-20 m along the flight path
could be resolved.  Similar resolution normal to the flight path was obtained
by using pulse lengths of 30 m.  For analysis and interpretation the radar data
are combined with data from in-situ cloud particle and air-motion sensors on
the aircraft.  Examples will be shown of reflectivity, Doppler, and polarimetric
measurements from various cloud and precipitation situations, including: (1)
polarimetric signatures of pristine stellar and needle crystals, (2) VAD-style
wind profile retrieval, from data taken during constant bank-angle turns, and
(3) small-scale cloud features from cumulo-nimbus, nimbo-stratus, and
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Data reduction techniques are described for the full polarization imaging of
spectral line sources observed using very long baseline interferometry (VLBI).
The instrumental and propagation effects that need to be removed in the
course of calibrating such observations are discussed.  General methods are
presented for antenna-abased amplitude, phase and instrumental polarization
calibration that allow an arbitrary degree of circular polarization in the source.
Several approaches to instrumental polarization calibration are discussed,
including the use of spectral line sources with moderate linear polarization.
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A system to study terrestrial radiowave propagation has been implemented on
the northern Alaskan coastline.  Signal strength measurements are taken of
radiated signals from dedicated test beacons operating in the VHF and UHF
frequency bands, as well as signals  of opportunity in the MF and HF bands.
These measurements have been conducted nearly continuously since
September 1993, Measurements are correlated with local environmental
conditions and with weather information from the US Navy's NODDS system.
The paths are all coastal/maritime, with open water during a portion of the
year, leading to wide variation in the near-surface atmospheric properties.
Some correlation has been observed with both temperature and season.
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The evolution of the self-focusing instability driven by high power radio waves
in the presence of ionospheric density irregularities is studied both
analytically and numerically.  In contrast to previous work, the role of pre-
existing finite amplitude density irregularities, which are always present in the
instability region, especially at high latitudes, is investigated.  We find that
the effect of ambient density irregularities acts to destabilize self-focusing
instability-driven small-scale perturbations which would normally be stable in
a uniform ionosphere.  Comparison with observations is made.  (Authors'
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The major effect of edge diffraction is to remove the discontinuities of the
geometrical optics (GO) fields at the shadow boundaries.  The slope of the
total field at a GO boundary is determined by the width of the transition region
of the edge diffraction field.  The presentation will show how it can be
calculated from the principle wavefront curvatures associated with both the
GO and edge diffracted ray fields at the GO boundary.  Thee formulas also
allow tracing via reflectors, without tracing more diffracted rays than that
coinciding with the GO boundary.  (P-S. Kildal, J.  Stamnes, IEEE AP Trans.
vol. 38, pp. 1359-1365, 1990).  Finally, the paper will show the application of
the theory to the design of dual-reflector antennas and of the Gregorian dual-
reflector feed for the radio telescope in Arecibo.  These asymptotic results are
in both cases verified by numerical computations using physical optics
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The B-factor of a FX correlator has been analyzed for different pairs of
digitizers (two and four levels) and for different tapering functions at the FFT
stage.  Problem of reconstructing of the original analog signals' spectrum from
a FX correlator measurements in the case of strong correlation (auto
correlation in particular) is formulated.  It is shown that zero padding cannot
be just an option of a FX correlator but must be applied in the high correlation
coefficient case (auto correlation in particular).  (Author's abstract,
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The generation of a highly-direction beam of RF energy from an antenna driven
by a short (≤ a few ns) high-power (multi-GW) pulse is especially challenging.
 Conventional narrowband high-gain (G . 20 dBi or more) long-pulse and/or
continuous-wave (cw) antennas typically achieve high directionality by either
forming an interference pattern from multiple radiating elements (most useful
at low frequencies) or using quasi-optical reflectors (most useful at high
frequencies).  In the former, under cw conditions, elements can be driven by
signals delayed relative to one another by integral multiples of a wave period,
since the driving signal is invariant under such a temporal shift.  This method
fails for a short-pulse UWB signal, since the entire signal may persist only
one or two cycles.  Driving this class of antenna with such a short-pulse
severely reduces directionality, which can fall to as low as that of a single-
element ( 3 dBi) in the limiting case of single-cycle excitation.  Reflector and
lens-type antennas do not suffer from this problem, but are heavy and
unwieldy at longer wavelengths.  Reflector antenna feeds may exhibit
breakdown at multi-GW powers.  In contrast, conventional TEM horns with
parallel-plate feeds offer both extremely high power handling and excellent
short pulse behavior, but exhibit peak directionality of only 20 dBi in practice.
One new approach (U.S. Patent # 5,232,169) is a compact array of TEM
horns flaring from a single parallel-plate feed in a binary-splitting arrangement.
 An "n-stage" design yields 2n adjacent apertures (n = 0,1,2,3...) in the E-
plane.  This provides superior gain relative to an equivalent-size TEM horn, by
dramatically reducing the E-plane phase error (along with a minor decrease in
H-plane phase error).  The ability to handle extremely high peak power and
the short-pulse response characteristics are preserved.  Predicted antenna
performance and measured data showing behavior of the tapered transmission-
line splittings are presented.  Also discussed are rule-of-thumb formulas and
a computer program used to rapidly estimate radiation patterns, angular
dependence of specific waveforms radiated, and radiated energy densities.
The discussion  presented for binary-tree horns can also be applied to
ordinary TEM horns, as "n = 0" special cases.  (Authors' abstract,
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Short-pulse plane-wave excitation of an open cavity is considered using an
asymptotic model.  The approximate asymptotic algorithm parametrizes the
fields excited inside the cavity in terms of a concise set of observable.  In
particular, the time-domain fields excited in the cavity are parametrized in
terms of a set of time-domain cavity modes, each of which is characterized at
a given observation point by a time-dependent frequency.  The wave physics
is demonstrated clearly using time-frequency data processing, which extracts
the time-domain modal dispersion relation from measured or computed data.
Particular time-frequency distributions that are considered include the short-
time Fourier transform and windowed superresolution algorithms (Prony,
Matrix Pencil Method, etc.).  Additionally, a unique set of measured data are
presented and analyzed.  The short-pulse time-domain data are measured
optoelectronically using a pulsed laser to switch planar antennas photo
conductively.  The optical source is a mode-locked, pulse-compressed,
frequency-doubled Nd-YLF CW laser and the antennas are miniature coplanar
strip horns fabricated on silicon-on-sapphire.  The optoelectronic
measurements are performed by using optical fiber to guide the light to the
transmitting and receiving antennas, and  the small size of the receiving
antenna allows it to be placed inside the cavity with minimal perturbation to
the cavity fields.  The results of the measurements are compared with the
approximate theory and are processed as discussed above.  (Authors'
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This paper investigates the geophysical origin of azimuthal radiometric
brightness temperature variations over the open ocean and  their relation to
surface wind-driven anisotropies.  Radiometric observations of the ocean
surface made using a 92-GHz airborne polarimetric radiometer under light
wind conditions have shown azimuthal variations in brightness temperature
that are related to the wind direction.  Variations of 1.0 K and 2.5 K in the
vertical and horizontal brightness temperatures (respectively) were observed
for an observation angle of 65 degrees from nadir.  The data indicate an
upwind/downwind asymmetry that is consistent with previous findings (F.
Wentz, IEEE Trans Geosci.  Remote Sensing, vol. 30, pp. 960-972, 1992)
using 19- and 37-GHz special sensor microwave imager (SSM/I) satellite
observations.  The broadband nature of observed azimuthal brightness
temperature variations suggest that they are caused by a frequency
independent mechanism involving ocean-foam and scattering and emission
from gravity ocean waves.  To test this hypothesis, a Monte-Carlo ocean
surface simulation and a geometrical optics (GO) model of the up welling
thermal radiation were used to simulate azimuthal signatures.  Laboratory
measurements of polarimetric emission at 92 GHz from small amplitude water
waves corroborate the GO model.  The shape of the simulated ocean surfaces
was controlled by incorporating both amplitude and phase spectral information
into each realization.  Measured and simulated brightness temperature
signatures were analyzed using azimuthal Fourier harmonics.  The study
shows that 19- and 37-GHz signatures at a wind speed of 7.9 m/s can be
explained by ocean wave asymmetry and foam.  (Authors' abstract,
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It is well known that the far-field scattering (and hence RCS) of a target can
be rigorously extrapolated from near field measurements on  planar (Dinallo,
Proc. AMTA, San Diego, CA, 1984) or spherical (Wacker, IEEE Trans. AP-
29, pp. 342-351, 1981) scanning surfaces provided full bistatic data are
collected.  These bistatic collections make implementation of the rigorous
near field to far field transformation (NFFFT) impractical for all but the smallest
targets.  ERIM has developed two approximate, monostatic-only, spherical
NFFFT algorithms which offer the potential for practical implementation.  The
first, called the baseline algorithm, uses the monostatic-bistatic equivalence
theorem to replace the bistatic near field measurements with equivalent
monostatic, multifrequency data, and then inputs these too the rigorous
NFFFT.  The second approach evokes a reflectivity model commonly used in
ISAR imaging to derive a new relationship between the near zone and far zone
fields.  The resulting algorithm, called the image-based NFFFT, also requires
only monostatic near field data.  This paper will compare and contrast the two
techniques, both analytically and with numerically-simulated data.  We will
show that despite their differences in formulation, their RCS predictions are
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We present a single-integral expression for the space-time, back scattered-
field cross-correlation function applicable to most vertically-pointing, spaced-
antenna radar systems.  The result only requires that the scatterers be
horizontally isotropic and that the receiving antennas lie reasonably close to
the transmitting antenna.  The integration is over the transverse wavenumber
of the scattering irregularities, and the integrand comprises a product of an
arbitrary refractive index spectrum and a spectral sampling function.  By
associating each transverse wavenumber with a thin refractive phase screen
the integral over wavenumber can be interpreted as an integral over zenith
angle.  The connection between wavenumber and zenith angle arises from an
angular spectrum decomposition of the transmitted field and the observation
that a plane wave incident on a thin phase screen is scattered into preferred
angles (J. A. Ratcliffe, Rep. Progr. Phys., vol. 19, pp. 188-267, 1956).  Our
result is therefore consistent with an expression for the spatial correlation
function derived by Briggs (J. Atmos. Terr. Phys., vol. 54, pp. 153-165, 1992),
with his scattering aspect sensitivity function clearly identifiable as the three-
dimensional refractive index spectrum evaluated at a vertical wavenumber 2k,
where k is the radar wavenumber.  The correlation integral cannot be
evaluated analytically for power-law spectra that are most appropriate for
scatter from atmospheric turbulence.  The approach of many authors has
been to use a Gaussian form for the refractive index spectrum (Lie, et al.,
Radio Science, vol. 15, pp. 551-563, 1990).  We demonstrate that results
obtained using a vertically anisotropic, Kolmogorov-type spectrum differ from
those obtained using a Gaussian spectrum.  In particular, predicted field
correlation scales are equivalent only if the Bragg wavelength (i.e., one half
the radar wavelength) is greater than the vertical correlation length of the
scatterers.  By using a Gaussian approximation for the Kolmogorov spectrum
sampled at a vertical wavenumber of 2k, we are able to obtain a general
closed-form solution for the space-time correlation function valid for a
Kolmogorov-type refractive index spectrum.  A general expression for the field
correlation scale is also derived.  (Authors' abstract, proceedings, English
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Lightning-induced gravity waves, transient electric field, and electromagnetic
emissions (primarily whistler waves) can be the potential sources causing
significant ionospheric disturbances.  This paper will center on the discussion
of several prominent ionospheric phenomena which are believed to be
produced by the lightning-induced whistler waves.  The lightning-induced
whistler waves with intensities exceeding 40 mv/m were measured in the
ionosphere by rocket-borne instruments.  These intense whistler waves,
appearing typically in the range of 5-10 kHz, can excite both lower hybrid
waves and field-aligned zero frequency density striations in the ionosphere.
These excited electrostatic modes have short scales, field-aligned nature, and
large growth rates.  They have been detected by ground-based radars as
rapidly growing, short-lived ionospheric disturbances.  This process detected
by satellites, gives rise to two lower hybrid sideband modes and a low-
frequency mode because of the Doppler effect.  The lightning-induced whistler
waves with higher frequencies, for example, tens of kHz have much less
intensities and they cannot excite lower hybrid waves via plasma instabilities.
However, these relatively weak whistler waves can still produce weak lower
hybrid waves in the presence of naturally occurring ionospheric density
irregularities.  Briefly speaking, the existing density fluctuations can
nonlinearly scatter the whistler waves into lower hybrid waves.  This process
generates a broad spectrum of lower hybrid waves in the ionosphere.  The
appearance of these weak broad-band lower hybrid waves can lead to the
spectral broadening of the naturally-occurring Langmuir waves produced by
photo-electrons.  This spectral broadening process seems to have occurred in
our ionospheric heating experiments at Arecibo, Puerto Rico.  (Authors'
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Incoherent scatter radar observations of descending tidal ion layers in the
upper E region were made using the 430-MHZ radar at the Arecibo
Observatory.  Continuity arguments were used to determine if the
measurements are consistent with layer composition being ambient NO+ and
O2+ or consistent with metallic ions.  A tidal layer was observed on the night
of April 30, 1994, which descended from the base of the F region to an
altitude of about 120 km.  Changes in t he column density of the layer
suggest that its composition is primarily ambient ions.  Changes in the
column density of a simultaneously occurring sporadic-E layer suggest a
layer dominated by metals.  The formation of a smaller layer immediately
below the tidal layer appears to be correlated with changes in the larger layer.
 The  formation of the small layer is preceded by fluctuations in the shape of
the larger layer.  Measurements of changes of the ionization profile suggest
that winds generated by interference between the semi-diurnal tide and a
gravity wave scavenge ionization from the bottom of the tidal layer to form the
smaller layer.  Theory and discussion are presented.  (Authors' abstract,
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We discuss a novel technique of determining the instrumental polarization
parameters of a VLBI array, with the goal of imaging the linear polarization
structure of compact radio sources.  We use the source to be imaged in this
calibration, avoiding the need for extensive observations of a polarization
calibrator source.  The technique is applicable to both line (masers) and
continuum sources, is completely insensitive to circular polarization, and
allows high levels of linear polarization in the source.  Simulations indicate
that an average parallactic angle coverage of 50 degrees is adequate for a
good solution of the instrumental parameters.  The technique employs a non-
iterative linear least-squares algorithm, and is based on the assumption that
the linearly polarized emission has the same support as the total intensity
emission (a physical necessity).  This is a very strong constraint, since the
parallactic angle rotation spreads the spurious emission due to uncorrected
polarization leakage in the feeds unphysically over the polarization image.
The algorithm requires a total intensity model for the source, which can be
obtained from the standard gain self-calibration preceding the polarization self-
calibration.  We have used this approach to calibrate 22GHz observations
with the VLBA and we present images of the polarization structure of three
quasars and two masers.  Finally, we discuss the calibration of e-vector
position angle in VLBA observations.  (Authors' abstract, proceedings,
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The Strip line-fed slot array is one type of low-profile antenna.  If the Strip line
is enclosed by a rectangular waveguide below cutoff whose axis of
propagation is transverse to the Strip line, the unwanted parallel plate
waveguide modes in the Strip line that are excited by the slot and by possible
bottom feeds will be cut off.  The antenna input admittance and radiation
pattern can be determined by solving for the current induced on the feed and
the electric field induced in the slot for a given voltage excitation at the feed
point.  The method of moments is applied to the integral equations for the
unknown currents on the Strip line, feeds, and in the slot.  The Green's
functions for the rectangular waveguide behind the slot can be represented as
a doubly infinite sum of modes, as a doubly infinite sum of images, or as a
singly infinite sum of mixed mode and image terms.  The relative convergence
of these series depends on the electrical dimensions of the cavity and the
electrical distance between the source and observation points at which they
are evaluated.  Many techniques have been developed to accelerate the
convergence of these series and make them more tractable in computer
applications.  Several of these techniques will be described and compared for
accuracy and speed.  The design of an array of Strip line-fed slot elements
can be enhanced by integration of the interelement mutual coupling and of the
microwave feed circuit definition in the solution matrix.  Measurements and
MoM results will be presented for a Strip line-fed slot and an array of slots for
a variety of feed and array configurations.  Input admittance and radiation
pattern results, as well as slot electric field and Strip line currents, will be
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From 200 to 500 seconds after lift-off, the space shuttle main engines burn
1.5 tones of fuel per second in nearly horizontal flight at an altitude of 100-110
km..  This is a large perturbation and a good altitude to launch an acoustic
wave into the ionosphere.  Three stations, and a fourth for reference, were set
up in West Virginia, Kentucky, and Indiana to monitor a Marecs-B CW
beacon.  Marecs-B is an ESA geosynchronous satellite at 15 degrees west
longitude.  The stations' lines-of-sight were nearly orthogonal to he shuttle's
path on 57 degree inclination launches.  Three launches have been observed.
The lines-of-sight passed  over the shuttle's path at altitudes ranging from 130
km to 240 km.  The acoustic pulse can be observed to grow as it rises in
altitude.  There was also a second pulse, 1200 seconds after the first and of
equal strength, in every observation.  It has been tentatively identified as a
ground reflection, pending verification by modeling.  We also  have
observations with other geometries of shuttle launches both closer to the path
and further away, but still in the near field of the launch.  Period stretching is
very apparent over the range of observations.  (Authors' abstract, proceedings,
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The NCAR/CP2 dual-wavelength (S- and X-bands) radar was operated near
Cape Kennedy during the summer of 1991, and several data sets were
acquired in multi-cellular storms penetrated by King Air aircraft operated by
NCAR and the University of Wyoming.  Precipitation particles were imaged by
the PMS probes on the aircraft enabling a detailed study of drop sizes,
shapes and concentrations.  These in-situ data are compared with radar
measurements of reflectivity, differential reflectivity, linear depolarization ratio
and X-band attenuation.  The evolution of radar signatures associated with
discrete rain "cells" are studied and compared with drop size distribution
parameters from the PMS images.  Several cells from 8 and 9 August 1991
are studied in detail and will be presented.  (Authors' abstract, proceedings,
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Converting ionograms (either oblique or vertical) to the equivalent ionograms
expected over a path of different range is proving a useful technique in
practical applications such as the real time frequency management (RTFM) of
HF communications as well as in solving propagation problems associated
with over-the-horizon (OTH) radar.  The basic technique involved is accurate
only for a curved earth with a flat ionosphere or for small path differences.  The
curved ionosphere results in a profile and range-dependent frequency error
which becomes significant beyond some 500 km in range at F region heights.
 This error is traditionally corrected by the k factor.  There is an associated
time-delay correction factor (tentatively called the j factor) which has hitherto
been ignored but is of importance in radar applications.  This paper explores
the dependence of the k factor on the electron density profile with a view to
improving the errors associated with simple range-dependent algorithms for k.
 Possible corrections for the time delay are also examined.  The sensitivity of
ionogram conversion to residual errors in the various components of the range
 conversion process is discussed, as is the effect of the earth's magnetic
field.  Results are illustrated with both real and simulated ionograms.
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The integration of high-Tc superconductor (HTS) passive components into
microwave receiver subsystems for actual field demonstrations has begun,
and convincing applications are promised within this decade.  Both general
and application-specific challenges exist for each type of passive microwave
device or network presently envisioned.  General challenges include the
quality of the HTS thin films, cryogenic cooling of the devices for field use,
patterning the HTS films in a reliable and accurate fashion without damaging
the films, and packaging HTS devices to achieve long-term reliability.  Every
type of passive HTS microwave device would benefit from improvements in
material quality of the films, which would in turn result in low surface
resistance at both low and high microwave current levels.  These improvement
would enable higher Q's and  higher power-handling levels, respectively.
Higher power-handling levels would also lead to reduced spurious nonlinear
signals from intermodulation and harmonic generation as well as reduced
power dissipated in the device by maintaining a low surface resistance.  An
overview will be given of present approaches towards overcoming these
general challenges.  A summary of the specific issues and research
directions that relate to each type of HTS passive microwave circuit will also
be presented.  Resonator-based high-Q filters store large circulating currents
and therefore stress the power-handling capability of HTS films.  Accuracy is
also a key issue in producing planar HTS filters that do not require tuning as
replacements for high-performance low-loss dielectric filters, which must be
tuned.  Long low-loss low-dispersion electromagnetic HTS delay lines and
tapped delay lines have no real equivalent counterpart in conventional
technology.  Challenges for HTS delay lines are the requirement of large-area
films (2-inch diameter minimum) and the possibility of spurious modes.
Antenna arrays with low-loss HTS feed networks are attractive as alternatives
to active MMIC phased arrays.  Very large area films are required (3-inch
diameter minimum), Butler-matrix crossovers are a challenge in HTS, and
cryogenic cooling of an array that must radiate into free space is difficult.
Matching networks for superdirective arrays are also a possibility, but stress
the accurate layout of the structure.  Resonator-stabilized oscillators suffer
Abstract Text
from phase noise added by the HTS films.  Hybrid semiconductor/HTS signal-
conditioning networks present a packaging problem because of the chemical
sensitivity of the HTS films.  These challenges are being met in a variety of
ways as HTS devices move into actual application environments.  (Author's
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Using the LES-8 satellite beacon at 38 GHz, the reflector surface of the
Submillimeter Telescope has been iteratively measured and set.  We have
adapted a receiver on loan from the NRAO Tucson to the prime focus location
of the SMT reflector.  The phase reference signal is obtained through a
lens/horn combination at the rear side of the prime focus box.  The two phase
synchronous IF signals are fed into a digital signal processor box built
specially for this experiment.  To reach the target surface accuracy of 15
microns RMS for this telescope surface, we must extend the measurement
accuracy of LES-8 holography method to limits which exceed other, previous
experiments.  Results of the recent experiments will be presented along with
a discussion of the residual surface errors and the measurement limitations.
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The Blackbeard instrument on the ALEXIS satellite has recently observed
powerful trans-ionospheric radio impulses that seem to occur only in pairs.  In
this paper, we analyze 84 of these events, called TIPPs.  We compute
several parameters that describe the events: the location and local time of the
satellite at the time of reception, the energy in each pulse, the separation
between pulses, the duration of each pulse, and the dispersion of each pulse.
 The statistical distributions of these parameters provide clues to and
constraints on possible source mechanisms.  TIPPs appear to be a global
phenomenon of natural, subionospheric origin.  They have been observed at
all longitudes near the equator, over the US, and elsewhere.  Their power
spectral density is roughly uniform from 25-75 MHZ, up to about 10 nJ/Hz
(effective isotropic), which is at or above the upper end of estimates from
ground-based observations of spherics.  Individual pulses last a few µs (first
and second pulses generally have the same duration), and the Paris are
separated by as much as 110 µs, with a median of 50 µs.  The first pulse is
usually, but not always, the more energetic.  TIPPs appear in isolation, not as
part of a long burst of radiation.  The possibility that the pulses might be the
direct and reflected signals from a high-altitude source is evaluated by using
simple models for sources, and comparing measured and modeled
distributions.  Thunderstorms are probably in view for all events, and some
electrical discharge in these storms seems a likely source candidate, but we
have no direct evidence linking the pulses to thunderstorm emissions.
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The Smithsonian Astrophysical Observatory (SAO) is currently building an
interferometer to operate in the frequency range from 180 to 900 GHz.  The
principal goal of this instrument is to image regions of star formation in our
own and in other galaxies, although it will be capable of a wide range of other
observations.  The SMA will be located near the summit of Mauna Kea, in
Hawaii, a site with excellent atmospheric transparency in the submillimeter
range.  The SMA will have six antennas, each of 6m diameter.  The antennas
have steel mounts, a carbon fiber backup structure with steel nodes, and
machined aluminum surface panels.  The surface accuracy is 12 microns
RMS, with an effective value of 15 microns when phase and pointing errors are
included.  Pads are provided for four scaled ring-like configurations, with a
maximum baseline of 460 m.  The antennas will be moved between the
configurations by a rubber-tired transporter.  There will be eight receivers in a
single dewar in each antenna, cooled to 4K by a closed-cycle refrigerator.
Two frequencies will be observable simultaneously, with one polarization at
each frequency.  The receivers will use waveguide mixer blocks and SIS
junctions.  The local oscillators will be multiplied Gunns, locked to reference
signals transmitted over highly stable optical fiber links at frequencies near 7
GHz.  The IF, in the band from 4-6 GHz, will also be transmitted over fibers.
The correlator is a hybrid digital design, with 24 chunks, each of width 104
MHZ.  The digital section is being built by Haystack Observatory, using a
newly-designed chip which will provide 512 lags arranged in 16 sections of 32
lags each, and will operate at 64 MHZ.  Digital signal processors will be
provided for each card of 32 chips, permitting fractional bit delay and residual
fringe rate corrections to be performed by software.  A total of 3072 channels
is available for each receiver band, with very flexible configurations.  The
instrument is designed for remote control, and the scheduling of observations
will be adjusted according to the weather, to optimize the use of periods of
good opacity.  The initial construction of all antennas is being carried out at
Haystack Observatory in Massachusetts, to minimize the work to be carried
out on top of the mountain.  The pointing of the first mount will be tested in
early 1995, and the surface will be tested holographically in mid 1995.
Abstract Text
Ground breaking in Hawaii is scheduled for Spring 1995, with first light for the
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The Arecibo 430 MHZ incoherent scatter radar (ISR) is being used with an 88
baud, 1 ms/baud code to observe electron concentrations in the 80-280 km
altitude region of the ionosphere at 150 m and 10 s height and time
resolutions, respectively.  We report initial results from these electron
concentration observations that reveal the presence of layers and waves at
scales approaching or equaling the resolution limits.  Specifically, tidal ion
layers and sporadic E layers in the 100-110 km altitude region often display
significant peaks and edges that appear in only one range gate.  Ion layering
events similar to the complex layer structures observed during the AIDA-89
campaign and associated with sporadic sodium layers, have been observed to
involve the presence of considerable wave activity--with apparent periods as
short as 2 minutes--and as many as five layers in the 90-100 km region.
Waves with approximately 12 minute apparent period have been observed
extending from about 105 km to above 280 km.  These waves have an
apparent vertical wavelength of 30 km below 155 km altitude and 90 km above
this height, respectively.  We offer an interpretation off this observed shift in
apparent wavelength along with an updated view of the layering process in the
presence of intense, small-scale wave activity.  (Authors' abstract,
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The connection between lightning and ionization of the upper atmosphere was
first suggested by Wilson in 1925.  The first recorded observation of a
connection between ionospheric  ionization and thunderstorm activity was
recorded in 1929 by Appleton, Naismith, and Hollingsworth.  Between 1929
and 1972, numerous authors published reports of direct correlations between
thunderstorm activity and sporadic E. In this paper, we "rediscover" this
historical literature and suggest how lightning may help explain three well
known deficiencies of the wind shear theory of sporadic E formation: (1) the
correlation between thunderstorms and sporadic E itself; (2) the diurnal,
seasonal, and  geographic morphology of sporadic E; and (3) the existence of
highly localized, extremely dense patches of E region ionization.  We end by
suggesting that research into the connection between lightning and sporadic
E may also help illuminate broader questions regarding the electrodynamic
coupling of the troposphere and ionosphere.  (Authors' abstract, proceedings,
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Introduction: The reconfigurable reflector was devised at Queen Mary and
Westfield College in 1988 and the means by which it can be used to generate
shaped beams described (P. J. B. Clarricoats et al., Proc. IEE, Part H, vol.
138, no. 6, pp. 485-496, 1991), also an extension enabling the generation of
either spot-beams or shaped-beams has been given (P. J. B. Clarricoats, A.
D. Monk and Zhou Hai, USNC/URSI Symposium, 1994).  The ability to form
pattern nulls given a priori knowledge was first shown in 1991 by the above
authors while this paper describes the first known results whereby a reflector
antenna produces nulls autonomously in response to unwanted signals
appearing within the sidelobe region of the pattern.  Principle of Operation:
The nulling scheme used here follows a preliminary study made with a linear
phased array (A. D. Monk and P. J. B. Clarricoats, Proceedings IEE ICAP,
pp. 979-982, 1993).  In the formation of a null, small groups of actuators are
powered which cause the surface to change locally.  The movement of a
mesh control point (associated with a given actuator) gives rise to a local
change in aperture phase.  Thus the movement of a mesh control point is
closely equivalent to the perturbation of the phase of an array element.
Antenna Operation: The QMW offset reconfigurable antenna has an aperture
diameter of approximately 30 wavelengths and the gold-plated molybdenum
mesh surface is controlled through 52 actuators which can be activated
simultaneously.  The motor drive and control circuitry, control software and
electrical interface allow real time adjustment of the mesh profile via an IEEE-
488 bus.  A separate PC acts as controller on the same bus and associated
equipment runs the adaptive algorithm.  For each iteration new mesh settings
are sent to the antenna in response to a digitized sample of the interference
power level coupled into the antenna.  The antenna has been tested using the
QMW compact antenna test range which has been modified to allow for
multiple feeds arrayed across the focal plane of the CATR thus simulating
multiple far-field sources.  The system performs as predicted rapidly forming
deep nulls in the directions of interference.  In the paper results will be shown
for nulls formed in association with both pencil-beam and shaped-beam
patterns.  Minimum degradation of the wanted pattern is also demonstrated.
Abstract Text
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Laboratory experiments have been conducted with the Versatile Toroidal
Facility (VTF) to investigate plasma turbulence, aimed at simulating the
ionospheric plasma environment and cross-checking some ionospheric
heating experiments.  VTF is a large plasma device which can generate
magnetized plasmas with sharp density gradients and intense magnetic field-
aligned currents.  The VTF plasmas have the key characteristics of
ionospheric plasmas, especially in the auroral region.  Short and long pulses
of electron beams are injected into the VTF to study the excited plasma
waves.  Our experiments show that the VTF plasma turbulence is structured
with both high-frequency and low-frequency wave modes.  Such a plasma
turbulence can be similarly produced by sharp plasma density gradients
and/or field-aligned currents in the ionospheric F region and in the topside
ionosphere.  The results of the VTF laboratory experiments are compared with
those of rocket experiments in space.  We show that VTF can adequately
simulate the naturally occurring plasma turbulence in the auroral ionosphere
and complement the active ionospheric plasma experiments.  (Authors'
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The primary advantage of using superconducting materials in antenna
systems is the reduction of the loss associated with transmission line
matching circuits and feed networks, particularly at microwave and millimeter-
wave frequencies where the ohmic losses begin to significantly affect the
system performance.  For large antenna arrays with long, elaborate corporate
feed networks, the use of high temperature superconducting (HTS)
transmission lines can substantially increase the gain of the array.  These
benefits become more apparent as the number of radiating elements in the
array increases.  In addition to the feed line losses, the losses associated
with the individual radiators must also be included to obtain the overall
efficiency of the antenna array, In general, the efficiency of a Micro strip patch
antenna  is limited by t he power dissipated by ohmic losses in the patch
element and the ground plane, dielectric loss in the supporting substrate, and
undesirable excitation of surface-wave radiation.  Thin substrate patch
antennas have lower antenna efficiencies due to conductor and dielectric loss
and lower impedance bandwidth.  It has been demonstrated that the
conductor losses can be significantly reduced by constructing the antenna
from HTS thin films since these materials have microwave surface resistances
that are one to two orders of magnitude less than that of copper at 77K.  In
this presentation, we will discuss the fabrication and testing of a four-element
20 GHz, circularly polarized YBa2Cu3Ox Micro strip antenna array on a
LaA1O3 substrate.  Typical antenna feed designs are not feasible on the high
dielectric constant substrates upon which the high temperature
superconductors are deposited.  Therefore, we considered an array of gap-
coupled circularly polarized elements.  We were able to experimentally
determine the gap size necessary to achieve a good match between the feed
line and the patch.  Then we fabricated and tested circularly polarized
elements and  four-element arrays on LaA1O using sputtered copper films.
These antennas were found to perform well, with relatively good circular
polarization.  Using the design established in copper, we constructed a
YBaCuO array and measured its  patterns and gain relative to the room
Abstract Text
temperature copper array.  Below the transition temperature of the film, the
YBaCuO antenna array operated well.  The patterns were essentially the
same as those for the copper array and the measured gain of the YBaCuO
array was greater than that for the room temperature copper array, as
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Utilizing VHF RF interferometric techniques described in the paper by
Suszcynsky (Suszcynsky, et al., this meeting), measurements were
performed from Puerto Rico of the long range (>1000 km from the source)
perturbations induced in the ionospheric total electron content (TEC) by
ducted acoustic waves generated during the launch of the space shuttle (STS-
65), on July 8, 1994.  Two independent sets of data have been examined.
The primary data set was collected by transmitting CW signals from three
stations located in Puerto Rico, through a VHF transponder on board the ATS-
3 satellite, to a receiver located in Los Alamos.  Differences in the TEC on the
upward portion of these paths produce phase variations between the three
signals, while phase variations induced on the downward leg are common to
all three signals, and are removed.  The second data set was collected in
Puerto Rico by receiving VHF signals at each of the three stations from
transmitter beacons on board the GOES-2 and ATS-3 satellites.  In addition
to the paths which are common to the transponder and beacon data for the
ATS-3 satellite and the ground stations, this provides a measurement set on
the paths from GOES-2 to the ground stations.  Data analysis consists of
sequential application of Doppler corrections (to compensate for the relative
motion of the satellites with respect to the ground stations), band-pass
filtering (to limit the system response to the ducted acoustic wave regime),
and cross- and multi-variate correlation techniques (to limit the system
response to propagating waves).  These techniques allow the detection of
ionospheric perturbations which are propagating past the ground stations,
along with determination of wave characteristics such as period, phase,
velocity, and propagation direction.  By proper restriction of the wave periods
examined (in this case 40 to 250 sec.), signals which are attributed to the
STS-65 launch have been identified at a distance in excess of 1000 km.  This
data, along with background data on both acoustic and gravity wave activity
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During August 1990, GPS measurements of total electron content (TEC) were
made with a Trimble 4000 receiver from the island of Kwajalein.  The period
was also one of nearly continuous VHF radar observations in support of a
NASA rocket campaign and occasional Altair radar and rocket-borne
measurements.  We report here on two days of GPS observations from four
satellites during periods of UHF and VHF radar scattering observations.  One
day, August 15, was relatively quiet while August 14 was quit active with
numerous spread F plumes intercepting the line of sight to GPS.  The most
serious disruptions were clearly coincident with the plume passages.
Precursor TEC variations also seem to occur prior to the severe disruptions.
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The CHARGE-2B sounding rocket launched March 28, 1992, was the first
space experiment with the primary objective of generating waves using an
electron beam as a virtual antenna.  The payload carried an electron gun
capable of modulating the beam current between 4 and 19 kHz.  A free-flying
sub-payload obtained measurements of the three-axis electric and magnetic
wave fields at distances of up to 2 km.  The electron beam current was
sinusoidally modulated, and proved to be very effective at generating VLF
waves at the fundamental modulation frequency.  In addition, higher
harmonics were often generated, and HF waves were stimulated.  A neutral
gas release system was flown to determine the effects of vehicle potential on
the wave generation capabilities of the electron beam.  (Authors' abstract,
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The millimeter array (MMA) is a major new radio telescope which the National
Radio Astronomy Observatory has proposed for funding to the National
Science Foundation.  The proposed instrument will support high resolution,
high sensitivity observations at millimeter wavelengths in all atmospheric
windows from 30 GHz to 360 GHz.  The basic concept for the MMA, which is
still being refined, consists of 40 eight-meter diameter antennas which can be
moved into any one of four array configurations using an antenna transporter
which runs on roads.  The four arrays have diameters of 70m, 200m, 600m
and 3000m.  The site for the MMA has not yet been selected.  Early site
testing concentrated on sites int he White Mountains of Arizona and the
Magdalena Mountains of New Mexico at elevations of 2800m and 3200m
respectively.  Currently, site studies are taking place on sites at elevations of
3700m and 4000m on Mt. Mauna Kea in Hawaii and at 5000m in northern
Chile.  The antenna specifications of 25 microns RMS surface accuracy and 1
arcsecond RMS pointing accuracy are demanding, as is the requirement for
fast position switching to allow very frequency (every 10 seconds of time)
observations of phase calibration sources.  To meet these requirements a
novel antenna design using a slant-axis mount  and an offset Open
Cassegrain geometry is being considered, as well as a conventional antenna
design.  Cryogenically cooled HEMT amplifier receivers are planned for
frequencies up to 115 GHz with SIS mixers being used for all higher
frequencies.  The IF/LO transmission system will utilize optical fibers and the
goals for the correlator include at least 2 GHz continuum bandwidth and
spectral resolution of 2 MHZ.  An additional feature of the electronics system
is a requirement to be able to measure total power accurately so that each
antenna can be used as a single dish as well as an interferometer element.
During the talk the current status of the MMA Project will be discussed and
some of the technical challenges will be described.  (Author's abstract,
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The natural ionosphere of the earth, though often treated as a smooth or
slowly varying medium, frequently exhibits structure at scales which diffract or
scatter radio waves.  When passing through such regions, the phase of the
radio wave is modulated by the ionization structure resulting in scintillation
(amplitude fluctuations) and loss of signal coherence both spatially and
temporally.  This review talk will consider several computational methods for
analyzing propagation in ionization structure.  The characteristics of naturally
occurring ionization structure will be briefly addressed.  Examples of the
effects on radiowave propagation due to structured ionization on trans-
ionospheric VHF signals and bottom side HF signals will be shown.  Several
methods for computing signal decorrelation times, frequency coherence
bandwidths, and signal correlation lengths will be examined.  These include
analytic parabolic equation approaches, multiple phase screen approaches,
and the finite-difference time-domain method.  (Author's abstract,
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Under construction at the NRAO Green Bank facility is the GBT, a fully offset
radio telescope with aperture diameter of 100 meters.  In addition to its large
collecting area and offset design, the antenna has a combination of features
unusual in an instrument of its size, including an active primary reflector using
actuators to correct for gravitational and thermal deformations, support for
both prime and secondary focus receivers, and a large feed turntable allowing
multiple on-line receivers ready for use.  In addition, NRAO has under
development ancillary equipment including broadband cryogenic receivers, a
powerful new spectrometer, and laser-based ranging instruments intended to
allow near real-time surface accuracy measurements and pointing
determinations.  This presentation will review the design characteristics and
goals of the GBT, and provide a construction status update of the antenna
and related NRAO equipment.  (Author's abstract, proceedings, English
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This presentation will review and summarize a number of studies which have
been done during the course of the Green Bank Telescope (GBT) antenna
design.  These studies concerned antenna performance in the context of radio
astronomy observations, and the effects of antenna geometry on performance.
 The GBT, which is presently under construction at the NRAO site in West
Virginia, uses a double-offset design providing an aperture completely free of
blockage.  This choice leads to reduced side lobes, higher gain, lower system
temperature, and negligible standing waves as compared to a conventional on-
axis telescope.  However, numerous tradeoffs were made during the design
process, and this presentation will discuss some of these.  In most cases,
the offset geometry offers inferior polarization performance from prime focus.
Use of an aperture matched feed (A. W. Rudge and N. A. Adatia, "Offset-
Parabolic-Reflector Antennas: A Review," Proceedings of the IEEE, vol. 66,
no. 12, pp. 1592-1618, December 1978) can enhance the polarization
performance but only over limited bandwidths.  From secondary focus the
polarization characteristics of the antenna can be superior to that of an on-
axis antenna with proper choice of geometry (Y. Mizugutch, M. Alagawa and
H. Yokoi, "Offset Dual Reflector Antenna," IEEE Int. Symp., vol.  AP-S,
Amherst, MA, pp. 2-5, October 1976).  However, because of gravitational
forces, the idealized geometry is realized only at certain elevations. Like most
large antennas, the GBT subreflector can be translated and rotated to
compensate for structural deformations, but residual alignment errors will be
present at most observing elevations.  Various factors led to the selection of a
Gregorian secondary for the GBT, and it was realized that diffraction loss for
an ellipsoidal reflector is higher than a comparable hyperboloidal reflector.  As
a result, the Gregorian geometry can result in higher system temperatures.
The multiple reflections between the feed and aperture blockage present in an
on-axis antenna is absent for the offset design. However, scattering from the
gaps between panels on the surface can become dominant in an offset
reflector, and some results will be presented on this topic.  (Authors' abstract,
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The finite difference time domain technique is a powerful but computational
intensive method for predicting the radiation characteristics of small antennas
which are close to conducting or dielectric structures.  The antenna must be
surrounded by absorbing boundaries to simulate the far-field radiation
conditions.  Ideally, the absorbing boundary conditions should be positioned
as near to the antenna as possible to reduce the size of the FDTD.  This is
particularly important for three dimensional grids.  This paper studies the
influence that the closeness of the boundary surfaces next to an antenna will
have on its radiation characteristics.  The antenna and supporting structure
are defined inside a 3D FDTD space which is constructed using standard Yee
cells.  The source excitations are ramped amplitude sinusoid's since results
are only required t a few specific frequencies.  The FDTD time marching
algorithm is then applied in conjunction with the Courant stability condition to
calculate the fields over the problem space.  At two time steps, the near-fields
are interpolated onto a spherical surface for the implementation of a time-
domain to frequency-domain transformation.  The derived near-fields over a
spherical surface are then converted to equivalent currents in order to
calculate the far-field radiation patterns using an integral transformation.  The
proximity of the absorbing boundary conditions to the antenna can have a
significant effect on the far-field radiation patterns.  Results have been
obtained to assess the influence of several types of absorbing boundary
conditions (Mur 1st order, Mur 2nd order, Taflove and Brodwin formulations)
upon the calculated radiation patterns of a number of small antennas.  These
show that care must be taken to avoid placing the near-field to far-field
integration surface closer than about 0.5 wavelengths to the antenna or
structure.  In this region the electric and magnetic fields can vary rapidly.  The
surface should also not be too close to he absorbing boundaries where field
deformations occur.  Despite this is has been shown to be possible to
position the surface as close as 0.2 wavelengths from the antenna.  This
leads to an overall reduction in the required grid size and hence a shorter
computation time.  (Authors' abstract, proceedings, English language/United
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The ability of wind profilers to detect layers of non-precipitating clouds has
been the subject of debate.  NOAA/ETL conducted a field experiment during
the winter of 1993 to examine  this question.  A Ka-band (35 GHz) "cloud-
sensing" Doppler radar was operated side-by-side with the NOAA Wind
Profiler Demonstration Network 404 MHZ system at Platteville, Colorado.  A
915/924 MHZ boundary layer wind profiler and a 50 MHZ wind profiler also
recorded data at the site.  The short wavelength, excellent sensitivity and
range resolution  of the Ka-band radar make it very well suited for detailed
observations of non-precipitating and weakly precipitating clouds that are
composed of small hydro meteors.  Recent tests indicate that it can detect
all but the most diaphanous visible clouds overhead.  Thus, it provides a good
basis against which the profiler data can be compared in this cloud detection
test.  The instruments operated simultaneously for long continuous periods as
multiple layers of clouds advected over the site.  Profiles of signal-to-noise
ratio and mean vertical Doppler velocity from the wind profilers are being
compared with the concurrent reflectivity and Doppler measurements of the
cloud-sensing radar during these periods.  A primary goal is to determine
general reflectivity thresholds at which the profiler data begin to indicate the
presence of cloud layers.  The full spectrum of vertical Doppler velocities was
also measured simultaneously on several occasions by the 404 and Ka-band
systems.  Results of the comparisons will be presented.  (Authors' abstract,
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Computerized Ionospheric Tomography (CIT) is emerging as a promising
research tool for studying ionospheric physics and monitoring propagation
characteristics of the ionosphere.  The CIT algorithms use multiple total
electron content (TEC) measurements to reconstruct a two-dimensional
image of the electron density in the ionosphere.  A problem associated with
these measurements is an unknown constant that is added to thee data.
This constant which is  referred to as the "constant of integration" introduces
artifacts into the reconstructed image.  Using computerized tomography and
image processing techniques, a priori information about these artifacts can be
used to resolve the unknown constants.  This procedure and results will be
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The first step in the analysis of any mesosphere-stratosphere-troposphere
(MST) radar data set involves the detection and elimination of signals which
are not representative of the underlying wind field.  This step is normally
accomplished by thresholding the received signal to noise ratio and
discarding any signals which fall below a predetermined threshold.  The
difficulty with such techniques is that they will not detect outliers which arise
from strong interference signals and secondly they do not adapt to the
variable nature of the received signal.  Therefore, we have developed an
algorithm which utilizes the horizontal velocities rather than the signal to
noise ratio to detect outliers in the data.  To develop the detection routine we
have exploited characteristics of both the underlying horizontal wind field and
the Doppler frequency estimation techniques utilized by MST radars.
Assuming the sampled time series of horizontal wind velocities can be
modeled as the superposition of slowly varying signals relative to the
sampling rate and non-white zero mean Gaussian noise the received signal
can be high pass filtered to remove the slowly varying trend.  The high pass
filtering operation is accomplished through the use of an estimator based
upon adaptively trimmed means, which is robust to outliers.  The resulting
high pass time series may be expressed as samples of non-white zero mean
Gaussian process.  The variance of the sampled Gaussian process is
estimated, and samples which are outliers are determined from a two-sided
threshold test based upon the Lehmann-Scheffe theorem.  As an additional
data check, we have also employed the use of a Kolmogorov-Smirnov test of
empirical probability distribution functions in our algorithm.  The Kolmogorov-
Smirnov test has been added to determine when the MST frequency
estimation algorithm is systematically failing.  As MST systems employ a
maximum likelihood style algorithm to estimate the Doppler frequency,
systematic failures will occur at low signal to noise ratios resulting in velocity
estimate which are approximately uniformly distributed.  The algorithm has
been used to detect and remove outliers in ST wind data collected using the
NOAA wind profiler located at Christmas Island.  These results and a more
Abstract Text
detailed description of the algorithm will be presented.  (Authors' abstract,
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Observations of the equatorial mesospheric and lower thermospheric wind
fields, collected at Christmas Island (1.95ºN, 157.30ºW), exhibit the presence
of a quasi-two day wave.  The observed quasi-two day wave peaks in late
January with amplitudes of 40 to 60 ms-1 in the meridional wind field and has a
dominant period close to 48 hours.  Theoretical results have indicated that the
quasi-two day wave is a manifestation of the (3,0) Rossby normal mode in a
linearized, windless, isothermal atmosphere.  Additionally, recent numerical
simulations have shown that both the amplitude and resonant period of the
quasi-two day wave are profoundly dependent on the prevailing zonal mean
wind field.  We will present the results of a numerical study conducted to
determine the sensitivity of the quasi-two day wave to variations in the
equatorial zonal mean wind field during January.  Four zonal wind conditions
are discussed.  The first is a control case consisting of both geostrophic
winds derived from the MSISE-90 global temperature profile and empirical
models of the  zonal wind field.  The other zonal wind conditions consist of
the control case modified by the observed tropospheric/lower stratospheric
and upper mesospheric/lower thermospheric Christmas Island winds from
1989, 1991 and 1992.  The results of our analysis indicate that changes in the
equatorial zonal wind field will induce global changes in both the amplitude
and resonant response of the quasi-two day wave.  (Authors' abstract,
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Because of applications in important problems such as stealth technologies,
remote sensing, measurement of the electrical properties of dielectric
substrates, geophysical probing, and subsurface communications, there has
recently been a renewed interest in the interaction of transient
electromagnetic pulses with lossy media.  An understanding of the canonical
problem involving the transmission and reflection of a transient plane wave
obliquely incident on a lossy half space is crucial for such problems.  This
problem has been previously investigated by a number of authors, e.g., (D. G.
Dudley et al., J. Appl. Phys., vol. 45, pp. 1171-1175, 1974) and (T. M.
Papazoglou, J. Appl. Phys., vol. 46, pp. 3333-3341, 1975).  Previous authors
have expressed the transmitted and reflect fields as integrals.  However, until
now, no one has obtained an exact, closed-form solution for this important
canonical problem.  In this presentation, we discuss a method which allows
for the analytical evaluation of the inverse Laplace transform representations
for the fields for a transient plane wave obliquely incident onto a conducting
half-space.  Starting with the equations for the reflected and transmitted
waves in the Laplace-domain, the corresponding time-domain expressions are
first represented as inverse Laplace transforms.  We then demonstrate that
the inverse Laplace transforms satisfy second-order, non-homogeneous,
ordinary differential equations.  The differential equations are solved
analytically, yielding closed-form expressions involving incomplete Lipschitz-
Hankel integral (ILHIs).  The ILHIs are computed numerically using efficient
convergent and asymptotic series expansions, thereby providing an efficient
forward model for this dispersion problem.  The exact, closed-form
expressions are verified by comparing with results obtained by standard
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A broadband millimeter wave propagation study was completed to
characterize the radio channel for local Multi point distribution systems
(LMDS).  Area coverage statistics were collected in a suburban environment
in Boulder, Colorado using two transmitter heights.  The study, which closely
matched proposed   carrier frequency and receive antenna beamwidth,
provided multipath and signal loss data for single and multiple family
dwellings.  A 500 MB/s pseudo noise code was transmitted at 30.3 GHz.
After correlation at the receiver, multipath delays could be resolved to 2 ns.
The transmitter was a 26-degree beamwidth standard gain horn.  It was
positioned at 16 and 40 meters height in a 13-story apartment building.  The
receive antennas were 5.5-degree beamwidth horns aligned to receive
vertically and horizontally polarizated signals.  Forty-five receive locations
were occupied for both transmitter heights.  At these locations, the mast
mounted antennas were raised 1 meter above roof height for single family
houses and up to a maximum of 8.5 meters for multistory townhouses and
apartments.  The signal level was then peaked using an azimuth/elevation
controller.  By  utilizing a wideband system, the frequency response of ten 20-
MHZ channels could be measured simultaneously.  Distributions of delay
spread, frequency selective fading and scatter plots of signal loss are
presented.  The median signal loss for the 40 m transmitter was 15 dB and for
the 16 meter height was 18 dB.  This consistent with previous measurements
at mm-wave propagation through 1 to 4 trees with no leaves.  The maximum
delay spreads were below 10 ns and the average value was less than 1 ns.
Cross polarization for a flat plate reflector operating at 28.8 GHz was
measured and was between 18 and 35 dB.  The study concluded that
vegetation losses and signal shadowing by buildings are the major
impediments to the LMDS service.  (Authors' abstract, proceedings, English
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Radio astronomers have observed, from time to time, spectral lines of ozone
and other constituents in the earth's upper atmosphere.  (The first published
microwave observation of stratospheric ozone appeared in the Astrophysical
Journal - Caton, et al., Ap. J., L151-L153, 1968.)  While the spectroscopic
physics is the same and  the instrumentation is very similar to that used for
observations of molecular spectral lines in the interstellar medium, the
observing techniques have to be adapted to the observational geometry with
some care if high quality measurements are to be made.  The intensity of
atmospheric spectral lines, observed in emission, varies only slowly with the
zenith angle of observation, prohibiting the use of  the azimuthal beam
switching technique often used with celestial sources.  The quality of load or
frequency switched observations is apt to suffer from standing wave or other
instrumental artifacts, limiting the utility of these techniques.  This paper
describes a beam switching technique developed to meet the needs of
atmospheric observations, and describes several instruments in which this
technique has been used.  Some results are shown, in particular results from
a long term intercomparison of microwave measurements of the stratospheric
ozone distribution with measurements made by a co-located lidar and a
satellite-borne UV absorption experiment (SAGE-II).  This intercomparison
(Tsou, et al. J. Geophys. Res., in press) showed that measurement
accuracies of the order of 5% are obtainable using the technique described
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On November 18, 1993, the processed data of the San Diego Dynasonde
showed an extreme rapid descent of the height of maximum of the F2 layer
from about 620 km to approximately 270 km over a period of two hours
between 9 and 11 hours local standard time.  The fastest vertical velocity
exceeded 300 km/hour.  This decrease of the height was accompanied by a
large increase of the maximum electron density by almost a factor four.
Rapid changes of the height of the F-layer maximum are quite common during
the night, but are very rare during the daytime.  At the same time, a
significant increase followed by a large decrease of the magnetic declination
at Tucson, Fresno and Boulder was observed.  A comparison of the San
Diego ionograms (taken in 5-minute intervals) with Boulder ionograms (taken
in 15-minute intervals) shows very close similarity.  The similarity of the
ionograms and of the variations of the magnetic declination indicate an effect
of large horizontal dimension.  The coarse temporal resolution of the Boulder
ionograms and the lack of ionosondes between the two stations do not permit
an estimate of a potential time delay or of a horizontal propagation velocity
component in the San Diego-Boulder direction.  (Author's abstract,
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The variability index of a F-region parameter as a function of time is defined as
the absolute value of its temporal derivation approximated by the divided
differences of consecutive data for an individual day or the median value of this
quantity obtained over a period of one month.  The median values for a variety
of F-region parameters were calculated for a period of two years using the
high temporal resolution data (5-minute interval) produced by the San Diego
Dynasonde.  During the winter months, the critical frequencies and the
MUF3000 show very similar behavior--low at night and higher during the day.
The height variability index shows almost the opposite behavior, it is higher at
night than during the day.  During the summer months there is little or no
difference between day and night for the height and for the frequency
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The NOAA Environmental Technology Laboratory (ETL) installed and operated
three 915 MHZ profilers in the southern California area for the Variability of
Coastal Atmospheric Refractivity (VOCAR) experiment.  They were located at
Point Loma in San Diego, on San Clemente Island, and at Point Magu near
Oxnard.  For the period 23 August to 3 September 1993, ETL analyzed the
profilers' radar reflectivity data and extracted hourly estimates of the mixing
depth of the planetary boundary layer.  The mixing depth is the height of the
base of the temperature inversion.  In the southern California coastal region,
the temperature inversion is highly correlated with a trapping layer.  Thus the
temporal variation of mixing depth indicates temporal variation of the height of
the trapping layer.  The mixing layer depth data, along with statistics of
refractive layer gradients and thicknesses, are used to construct modified
refractivity profiles for input to the radio physical optics propagation model.
Predictions of propagation loss for the VOCAR radio links, with a temporal
resolution of one hour, are compared to the measured radio signals.  (Author's
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The high frequency surface fields of a uniform magnetic line source on an
impedance cylinder have been studied by Paknys and Wang (IEEE Trans.
AP-35, pp. 293-298, March 1987).  The approach is similar to that in Chang,
Felsen, and Hessel's treatment of the general ray direction case for axial and
azimuthal magnetic sources (PINY Final Report, September 1975 - February
1976, AD A033544) in that for large distances, the relevant integral is
evaluated as a residue series and for small distances it is expressed as a
power series.  Paknys and Wang have shown that, for the examples
discussed, twelve power series terms are required to achieve an
approximation which agrees with the residue series at intermediate distances
when two residue terms are retained.  On the other hand,  Wait (J. Res. NBS,
vol. 56, no. 4, pp. 237-243, April 1956) and Hill and Wait (Radio Science, vol.
15, no. 3, pp. 637-643, May-June 1980) have exploited an early suggestion of
Bremmer, which  he later published (IRE Trans. AP-9, pp. 267-272, July
1958), to compute a small curvature approximation which agrees with the two
term residue series at intermediate distances using only three terms.  The
present work extends the work of Hill and Wait to the general case treated by
Pearson (IEEE Trans. AP-35, pp. 698-707, June 1987) accommodating both
electric and magnetic sources and general ray propagation directions on the
surface.  It is verified that for large distances, the residue series is convenient.
 For small distances, however, the power series representation is not very
useful in that the many terms required are impractically cumbersome.  In this
work, the small curvature approximation is generalized to non-azimuthal ray
directions by means of a partial fraction expansion of a large argument
approximation of the relevant integrand.  This results in a practically useful
approximation complementing the residue series and these two
approximations thus provide representations valid throughout the entire range
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We have developed a new leaky-wave antenna that requires the use of high
temperature superconducting (HTS) materials for its operation.  An advantage
of this antenna design is that it is an extremely simple monolithic structure.
It consists of a substrate backed by an HTS ground plane that is covered by a
thin film of HTS material, fed from behind the ground plane by a simple
waveguide feed.  The design is most appropriate for the millimeter-wave
frequency range because high gains can be obtained using thin, small
diameter (<5cm) substrates; therefore, a design frequency of 94 GHz will be
used for the results to be discussed.  In the presentation, we will summarize
the analysis of this antenna with respect to the different parameters of interest
for a leaky-wave antenna: the propagation constant, radiation efficiency,
radiation patterns, directivity,  and bandwidth.  We will evaluate the
performance of this antenna with respect to variations in the superconducting
YBa2Cu3Ox film and ground plane and the LaA1O3 substrate, and the
geometrical parameters of the antenna.  We will present results for the case
of broadside radiation (as shown in the figure) and will show that high gain
performance is more easily realized using high temperature superconductors,
as  opposed by low temperature superconductors, since higher antenna
efficiencies are obtained at temperature substantially below Tc.  We will also
demonstrate that for a 94 GHz antenna optimal gain ( 30 dB) is achieved with
a cover layer thickness of approximately 260 Å.  (Authors' abstract,
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An overview of work related to active quasi-optical devices done at the
University of Colorado will be presented.  In specific, the analysis, design and
measurements of the following devices will be discussed: (1) quasi-optical two-
level power combining subsystem at 10 GHz consisting of a PHEMT lens
amplifier fed by a PHEMT grid oscillator; (2) high-power slot antenna InP HBT
X-band amplifier array; (3) three-dimensional grid oscillator combiners; (4) free-
space X-band digital phase modulator; and (5) monolithic V-band and Ka-band
transmission wave amplifier designs.  (Authors' abstract, proceedings,
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Geodetic VLBI normally observes using RCP feeds.  Unwanted pickup of LCP
radiation by the RCP feeds causes fringe phase changes, both from response
to linearly polarized radiation and from the second order LCP-LCP response.
When this unwanted pickup, or polarization leakage, varies with frequency,
the group delay is perturbed as well.  The effects depend on the feed
orientation relative to the source, so they will vary systematically across the
sky and alias into baseline determinations.  These errors are likely to be
larger in geodetic than in astronomical receivers because the geodetic
systems are dual frequency, wide bandwidth, compact in size, and at some
sites are periodically dismounted and r-mounted.  But if the leakage
coefficients are less than about 10% (-20 dB power) in all frequency channels
at all sites, then the effect on the geodetic observables should be small
enough to neglect.  In July 1994, we performed an experiment designed to
determine the instrumental polarization (leakage) parameters of several
geodetic VLBI stations.  Two VLBA stations - Owens Valley and Pie Town -
observed on the same day as a NASA geodetic experiment, performed
between Kokee, Fairbanks, Westford, Onsala, Wettzell, Los Alamos and Fort
Davis.  The geodetic stations observed in their standard configuration and
followed their normal schedule.  Owens Valley and Pie Town observed both
LCP and RCP simultaneously, sampling eight of the frequency channels in
the geodetic experiment, ranging from 8212 to 8932 MHZ at X-band and 2220
to 2345 MHZ at S-band.  Owens Valley and Pie Town spent about half the
session tracking four calibrator sources - 3C84, OQ208, DA267 and DA193 -
through transit at both sites.  For the remaining time they followed the
ongoing geodetic schedule, but using dual polarization.  To date (mid
September) half of the calibrator data has been correlated.  Analysis of the
fringe amplitude ratios shows instances where the net total cross-hand
response is 10% of the parallel hand response.  This response appears to
vary with parallactic, and sometimes differs significantly in different frequency
channels.  The cross-polarization may be caused in part by the dichroic
system, which is not present for normal astronomical observing.  The
remainder of the experiment will be correlated in October, and it is expected
Abstract Text
that non-VLBA sites will show instances of more severe cross-polarization.
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Polarization measurements at millimeter wavelengths are important for
studying astrophysical phenomena which are not accessible from unpolarized
observations.  Included in these phenomena are the magnetic field directions
and strengths measured by linear and circular polarization observations of
astronomical masers such as SiO (Barvainis,  R. and Predmore, C. R.
Astrophys. J., vol. 288, pp. 694-702, 1985; Barvainis, R., McIntosh, G. and
Predmore, C. R., Nature, vol. 329, p. 613, 1987).  Also included are
continuum polarization observations of quasars and active galactic nuclei
where the polarization varies on a rapid time scale of days.  The observational
and data analysis techniques required to make sensitive polarization
observations in the millimeter wavelength range are discussed along with an
error analysis for the various types of observations.  In particular, spectral line
linear and circular polarization observations are discussed as well as
continuum linear polarization observations.  The design of polarizer plates for
millimeter wavelengths involves several factors such as insertion loss,
matching, cost and ease of fabrication.  Dielectric vane, metallic vane and bi-
refringent crystal polarizer plates will be compared for use at millimeter
wavelengths.  Fabrication techniques will also be discussed.  Observations of
linearly  polarized spectral lines require special observing procedures and
data analysis to eliminate systematic effects.  The Stokes parameters I, Q
and U are measured using a λ/2 polarizer plate.  The total intensity I is
measured using a standard position switched spectral line observation.  Each
of the Q and U Stokes parameters are measured by switching between two
angles of the polarizer plate such that the position angle on the sky differs by
90º.  A second set of observations is then taken to cancel the cos(2θ)
systematic effect in the receiver temperature, where θ is the polarizer plate
angle.  Circular polarization observations of spectral lines are done with a λ/4
polarizer plate and a λ/2 polarizer plate.  The Stokes V parameter  is
measured by switching the λ/4 polarizer plate at fixed position of the λ/2
polarizer plate.  Then the λ/2 plate is rotated 90º and the V measurement
repeated to cancel out systematic effects.  (Authors' abstract, proceedings,
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A common practice in processing time-domain scattering data is to only
consider the late-time response, which is described conveniently in terms of a
compact set of aspect-independent resonances (modes).  However, this
technique has met with limited success because the late-time response often
has a low signal-to-noise ratio (SNR).  This paper examines the self-
consistent use of both the early- and late-time scattered signal and
demonstrates that the early-time signal contains an untapped reservoir of
information.  The early-time response yields information about local portions
of a given target.  For example, the timing between the initial localized
scatterings yields information concerning the target size and shape.  We have
learned in our initial studies that while the timing between returns from various
scattering centers is initially aspect-dependent, the timing between multiple
>reflections is aspect-independent and yields information about the target
size.  Further, the frequency-dependence (dispersion) associated with
individual scattering centers is often aspect independent.  Thus, the key in
early-time processing is to distinguish individual scattered returns from
multiple reflections involving two or more scattering centers.  This can be
accomplished by exploiting the unique frequency-dependent (dispersive)
signature of returns from various common scattering centers (edges, corners,
tips, cones, etc.).  Moreover, the late-time signal has been shown previously
to be built up by multiple reflections between scattering centers on the target,
thus by tracking the multiple scatterings via superresolution schemes, we
gain significant information concerning the target's resonant (modal) behavior.
This early-to-late-time signal-processing strategy is novel and our initial
results look promising.  We have applied superresolution signal-processing
algorithms such as MUSIC, ARMA, and the matrix-pencil method to yield
information about the timing (distance) between scattering centers.  The
advantage of these schemes is that because they are model-based, and
hence not limited by Fourier transforms, we achieve better temporal resolution
than is possible using the time-domain data directly.  Further, the matrix-
pencil method has been used with success to extract from data the
Abstract Text
dispersive nature of the scattering centers (useful for identification).  Results
of this early-to-late-time strategy are presented for several canonical targets.
Additionally, we place Cramer-Rao bounds on the accuracy one can
anticipate from such a signal-processing strategy.  (Authors' abstract,





Planar Inverted F Antenna (PIFA):  Characterization and Performance
Visualization
Title Text
Rahmat-Samii, Y., Virga, K., Hodges, R. and Jensen, M.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
The modern age of personal and wireless communications has created great
opportunity for antenna designers to seek for novel antenna solutions and
designs.  Antennas mounted on the hand-held unit play an important role in
an overall optimum design of the communication link. Among various antenna
configurations, Planar Inverted F Antennas (PIFA) have many desirable
features.  The PIFA is a compact low-profile antenna structure which can be
readily integrated on the hand-held unit.  The PIFA consists of a rectangular
patch element (typically air suspended), small ground plane (body of the hand-
held unit), and a shorting  pin.  This antenna can be designed to match very
well to a standard 50 ohms coaxial line feed.  The objective of this
presentation is to critically examine the performance characteristics of this
antenna by using both the surface integral equation and FDTD techniques.
The emphasis of this presentation will be on the unique visualization of the
amplitude and phase of the surface currents on each segment of the antenna.
 This will provide an insight into the radiation mechanism of the PIFA.  In
particular, the important features of the small ground plane, the shorting pin
and the patch element will be characterized.  Results will be shown for
various geometrical configurations of this antenna, input impedance,
bandwidth characteristics, radiation patterns and polarization properties.  The
performance of the PIFA will also be compared versus other commonly used
antennas such as monopole antennas.  (Authors' abstract, proceedings,
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It is well known that ionospheric tomography requires additional constraints or
information beyond the observations in order for a unique solution to be
specified.  Several recent presentations suggest that constraints like
continuity and smoothness may play significant roles as additional
information.  These types of constraints are implemented as additional
information in the tomography reconstruction and the results compared and
contrasted with earlier reconstructions.  The test cases are selected from
data recorded during the MACE '93 campaign (when nine receivers were
deployed along -98 E longitude between 26.06 N and 44.18 N latitude).  The
selected passes coincide with the operational window of the Russian
American Tomography Experiment, particularly passes recorded during a
geomagnetic storm on November 4, 1993.  (Author's abstract, proceedings,
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IEE Review, pp. 35-37, January 1995.Source Text
Keyword Text
The Battle of the Atlantic was one of the most protracted and vital episodes of
the Second World War; and, more than any other, it was won largely by
electronic technology.  During the American Civil War, it became evident that
the railway and the telegraph had radically changed the rules of military
strategy.  The Great War saw the impact of the automobile and the aircraft.
In the Second World War, it was the turn of radio technology to tip the
balance of technological advantage: its contributions in communications,
radar and propaganda are all well known.  One use of radio technology in the
war is less widely recognized.  The Battle of the Atlantic--between supply
convoys from North America to Britain and the German U-boat fleet--was a
protracted, episodic war, and every participant has a very personal account.
As the stories of individual anti-submarine actions have emerged, it has
become clear that high-frequency direction finding (HF/DF) on escort ships
played an important part in fighting the U-boat threat.  He position concerning
shore-based HF/DF is less straightforward; the British were, above all,
anxious to prevent the Germans from learning that the Enigma code could be
broken, and used HF/DF as a cover for some of the information gained from
"ultra."  This makes it difficult for the historian to assess its true value,
although the effort put into its development makes it clear that it was valued at
the time.  (Abstract taken from author's opening paragraphs, formal literature,
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NOAA's Environmental Technology Laboratory has developed a variable dual
polarization capability for its 8.66-mm (Ka-band) cloud-sensing Doppler radar.
In 1993 and 1994 field studies of the winter icing and storms project (WISP),
at the radar operator's discretion, polarizations were either fixed for range-
height (RHI) scans, or cycled through a continuum of horizontal and elliptical
states at each of three preselected elevation angles (e.g., 7.5º, 45º, and 90º)
by rotating a phase-retarding plate.  This plate induces a phase shift of 80º.
The combination of varied polarization states and discrete viewing (elevation)
angles provides information from which particle shape can be inferred.  Within
shallow up slope winter storms, measurements were obtained for (a) planar
crystals in large and small concentrations, (b) small and large aggregates of
planar crystals,   columnar crystals, (d) graupel, (e) drizzle, and (f) raindrops.
The radar data for some of these varied hydro meteors are examined for
unique signatures, and the results are compared with theory.  (Authors'
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The Advanced Communication Technologies Satellite (ACTS) provides a
stationary K/Ka-band platform ideally suited to the measurement of K-band
propagation characteristics in a land mobile satellite application.  Field tests
conducted in the Pasadena, California area during the first seven months of
1994 using the ACTS Mobile Terminal (AMT) developed by JPL provide
channel characterization data.  A pilot tone was transmitted from the NASA
Lewis Research Center in Cleveland, Ohio to ACTS and down linked at 20
GHz in the Southern California spot beam.  The AMT was equipped with a
narrow beam, high gain antenna which tracked the satellite signal in azimuth
for a fixed elevation angle (A. Densmore and V. Jamnejad, IEEE Transactions
on Vehicular Technology, vol. 24, pp. 502-513, 1993) which, in this case, was
46 degrees.  The field tests were conducted in three basic environments: (1)
rural freeway which was free of obstructions except for occasional over
passes, (2) lightly shadowed suburban environments with occasional
obstructions from buildings, utility poles, and trees, and (3) heavy shadowed
suburban environments.  The predominant vegetation in categories 2 and 3
was a mixture of palm, oak, pine, Eucalyptus, and olive trees.  Frequency
histograms of cumulative fade distributions display characteristics similar to
those reported by Goldhirsh and Vogel for ACTS field tests conducted in
Texas and Maryland (J. Goldhirsh and W. Vogel, Proceedings of Eighteenth
NASA Propagation Experimenters Meeting, vol. NAPEX XVIII, JPL Pub. 94-19,
pp. 135-150, 1994).  The shape of the histogram is typical of mobile satellite
channels: the slope from the reference level to 2-3 dB below is steep and
consistent with a Ricean characteristic.  A transition region or "knee" (at 3-5
dB fade levels) precedes a less steep curve for the deeper fades.  This
shallow curve is characteristic of heavy shadowing.  A quantitative description
of these results is given by the 1% fade level and outlined in the table below.
The preliminary results of these field tests indicate very little multipath in rural
environments and when an LOS path exists (which is to be expected with a
narrow beam antenna).  Fades were very deep in shadowed areas, especially
those with tree canopies covering the road and blocking the LOS signal.  This
characteristic magnifies the importance of so-called "lane-diversity."  (Authors'
Abstract Text
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While a radome protects an antenna from the weather, provides an excellent
thermal environment, and eliminates wind loading, it reduces the sensitivity by
aperture blockage, increased ground pick-up and membrane losses.  For a
large millimeter telescope, the elimination of wind loading is probably an
overriding advantage in favor of  a radome.  However, radio astronomy at
millimeter wavelength typically involves very large receiver bandwidths so that
the effects of granularity in the ground noise scatter and multiple reflections
from the radome membrane can limit sensitivity.  At 3mm wavelength, the 37-
m antenna of the Haystack Observatory, radome ground scatter granularity is
≈50 mK and radome reflection granularity ≈5 mK when observing with a beam
switched radiometer with 0.12º separation of the beams.  The ground scatter
granularity is broadband and effects continuum observations while the radome
reflections produce ripple in the spectrum and limit spectral line observations.
The ground scatter granularity can be reduced by retracing the same region of
the radome in a comparison scan.  Radome reflection ripples also vary with
pointing and are reduced by averaging.  Another problem introduced by the
radome is granularity in the pick-up from the sun.  For the Haystack antenna
most of the radome ground noise granularity, solar pick-up granularity, and
radome reflection ripple comes from side lobes of the feed which spill over the
subreflector and illuminate the radome.  New antenna and radome designs for
radio astronomy need to take these effects into account in order to optimize
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In mm-VLBI observations, atmospheric turbulence and local oscillator phase
noise often limit the coherence time to a few seconds.  When such
coherence losses severely limit the integration time, detection thresholds rise
and weak sources cannot be detected.  Under these conditions, the detection
methods and measurements of visibility amplitude and phase can be
reformulated in terms of incoherently averaged quantities.  To prepare mm-
VLBI data for entry into the standard radio interferometry imaging software, a
global fringe search is first performed on incoherently averaged data to
determine the station clock offsets and rates.  Then, using the clock
information from the search, the data for each baseline is segmented with
segment length shorter than the coherence time.  The fringe amplitudes for
each baseline are then derived from the incoherent average of segments for
each baseline.  Closure phases for all possible triangles of baselines are
determined by averaging the bispectrum for each triangle over all segments in
a scan.  Individual baseline phases are assigned using a weighted least
squares fit to the closure phases.  Incoherent averaging is found to be more
effective than previously recognized.  The detection threshold for M segments
improve with M0.4 dependence for small M tending to the slower M1/4
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Incoherent scatter radar observations of the earth's ionospheric plasma can
be used, under suitable assumptions, to determine the structure and
dynamics of the thermosphere, a region of the  neutral atmosphere spanning
altitudes between about 100 and 500 km.  In particular, the incoherent scatter
radar technique provides unique information about the complex interactions
that  take  place in the lower thermosphere region, between about 100 and
150 km.  This region has been hitherto inaccessible to satellite observations,
and remote sensing techniques are best suited to study the coupling that
takes place between the thermosphere and the middle atmosphere through
the propagation of waves on tidal time scales.  The methods used to
determine neutral temperature and winds in the thermosphere are described,
together with the underlying assumptions and limitations of the technique.
Recent results from incoherent scatter radar observations at Millstone Hill are
presented, showing the dominance of diurnally driven oscillations in the upper
thermosphere, and semidiurnal tide oscillations in the lower thermosphere
with apparent large variability.  Comparisons with observations of winds in the
mesosphere made by meteor wind and HF radars at midlatitudes reveal the
changing character of the wind fields in the lower thermosphere.  (Author's
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Comparison of drift measurements made at Sondre Stromfjord show that the
apparent velocities measured by the Digisonde are in good agreement with
the drift velocities observed by the collocated incoherent scatter radar (ISR).
Data for 5 to 9 December 1991, show the mean DGS velocities to be within
50m/s of the ISR velocities, i.e., within the uncertainty levels of each
instrument.  The analysis highlights the dominance of the electric field in
controlling the plasma motions since the measured velocities are generally
height independent as would be expected for an E-field mapped along the
magnetic field lines from high altitudes to ionospheric heights.  The
comparative analysis is used to study an ionospheric event where a large
section of ionization was removed from the daytime cusp region by a strong
anti-sunward drift when the IMF Bz component changed orientation.  (Authors'
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Incoherent scatter radar observations from Jicamarca and Arecibo are used to
study the effect of magnetic activity on low latitude zonal plasma drifts.  We
show that these perturbation velocities change considerably with storm time.
The short time responses, proportional to rapid changes in the high latitude
current system, result from the prompt penetration of high latitude electric
fields to low latitudes.  The longer term effects are due to the dynamo action
of storm time winds driven by enhanced energy deposition into the high
latitude ionosphere.  We use a new data analysis technique to separate the
disturbance drifts associated with these prompt penetration and delayed
effects.  This technique is also used for quantitative comparisons between the
experimental data and results from global convection and storm time
thermospheric circulation models.  (Authors' abstract, proceedings, English
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Remote ionospheric and atmospheric sensing using occultation type
geometry from a space-based GPS receiver depends upon measuring and
interpreting the propagation effects on GPS's transmitted signals.  The
ionospheric and atmospheric modifications to the index of refraction are
responsible for the propagation effects, which include ray path spatial
deviation, carrier and group phase shifts, and amplitude shifts.  Detailed
calculation of the quantities are needed for studying and developing
atmospheric inversion algorithms for retrieval of spatial density and
temperature information.  We have performed very accurate numerical
integrations of signal rays transmitted from a GPS satellite through both the
atmosphere and ionosphere.  Results obtained demonstrate that the
ionosphere affects the vertical resolution of the retrieved atmosphere at the
level of  1.5 km vertical resolution goal of atmospheric measurements.
Furthermore, significant effects of the ionosphere on the accuracy of
atmospheric density and temperature retrieval using an algorithm based on
bending angle data are shown, indicating that spatial density information of
the ionosphere is required to properly retrieve atmospheric parameters.
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The WBMOD ionospheric scintillation model has been extensively modified
over the past three years to include improved specification of variations in
scintillation i both the equatorial and high-latitude regimes.  Previous versions
of the model were based primarily on data collected from the Wideband
satellite at three stations: Poker Flat, Alaska at high latitudes; and Ancon,
Peru, and Kwajalein Atoll in the equatorial region.  In addition to being
spatially limited, the data were limited in local time as the Wideband satellite
was in a sun-synchronous orbit.  In the present upgrade, we have used data
from three additional equatorial stations (Huancayo, Peru; Manila, Philippines;
Ascension Island) provided by the USAF Phillips Laboratory Geophysics
Directorate, and four additional high-latitude stations (Bellevue, Washington;
Ft. Churchill, Canada; Tromso, Norway; Sondre Stromfjord, Greenland) from
the Hi-Lat/Polar BEAR satellite experiments.  These data sets have provided
not only spatial diversity, but full coverage in local time as well.  The new
models for the height-integrated spectral strength CkL, are more complex than
in previous versions of WBMOD.  The model of the equatorial region now
provides for higher scintillation levels near the anomaly crests than at the (dip)
equator, and  uses an algorithm for the onset time near sunset based on
current understanding of the physics underlying the generation of ionization
depletion "bubbles" in the post-sunset equatorial F-region.  The high-latitude
section of the model has also undergone extensive modification based on
analysis of the extensive HiLat/Polar BEAR data sets, and now includes a
separate polar-cap region, a more complex transition from the benign mid-
latitude region into and through the auroral region, and a longitude-dependent
variation with season.  The propagation model has been modified as well, and
now includes a corrected algorithm for two-way S4 calculation of the SI(dB)
index, and the capability to calculate either the scintillation levels at a given
probability of occurrence or the percent of the time that a user-specified
scintillation level is exceeded.  (Authors' abstract, proceedings, English






The CSO UpgradeTitle Text
Serabyn, GeneAuthor Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
During the summer of 1994,  a new chopping secondary mirror was installed
at the Caltech Submillimeter Observatory.  The new secondary is a carbon
fiber mirror manufactured by MAN, with a surface RMS error of about 9
microns.  The secondary, the chopper driver, and the positioning control
system were provided by the submillimeter group at the University of Chicago.
 The maximum off-axis chop angle is 4 minutes of arc.  As a result of this
change to the optical system, the surface of the CSO primary was reset to
minimize the errors in the primary/secondary combination.  Using an
upgraded version of the shearing interferometer we use to measure the
surface figure, the primary panels were adjusted until the surface RMS again
reached a level of 15 microns RMS at intermediate elevation angles.  At very
high and low elevations, the RMS degrades to slightly over 20 microns RMS.
At the maximum chopper throw, an additional 17 microns RMS due to coma
is introduced.  Subsequently, the high beam efficiency (0.54) measured on
Mars at 490 GHz verified the surface setting, and work is proceeding on
optimizing the illumination of the secondary by the receivers.  In the
expectation that submillimeter arrays will soon be made use of at the CSO, a
dual set of relay optics intended to provide for high quality, wide field imaging
has been designed.  At our shortest wavelength, 350 microns, a Strehl ratio of
0.9 has been exceeded over a field about 24 diffraction beams across.
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We compare atmospheric brightness temperatures (TB) measured in the field
by a Fourier Transform infrared (FTIR) spectrometer and a single-band filter
radiometer (PRT5).  The PRT5 is a simple, relatively cheap instrument that is
used widely for sensing cloud temperatures by measuring IR emission in a
1.5-µm-wide band centered near 10.6 µm.  The FTIR measures emission in
1500 frequency bins from 5 to 20 µm.  The measurements, when integrated to
be equivalent temporally and spectrally, differ by only 1.5 K rms, with no bias,
over the temperature range where both instrument are calibrated.  Below the
PRT5's cold calibration cutoff of 205 K the PRT5 measurements are too high.
We corrected the cold PRT5 measurements using the FTIR data, which are
calibrated over the entire range.  The corrected data set shown in the scatter
plot has an rms difference of 1.5 K.  Three regions are evident: (1) stratus
clouds (Tb > 265 K) with rms difference = 0.8 K; (2) variable clouds (180 < Tb
≤ 265 K) with rms difference = 2.4 K; and (3) clear skies (Tb ≤ 180 K) with
rms difference = 0.5 K.  All differences greater than the 1 K calibration
uncertainty are within three standard deviations of the temporally integrated
PRT5 values; 90% are within one standard deviation.  (Authors' abstract,
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This talk centers on recent experiments in "hands-off" processing of visibility
data to generate astronomical images from radio interferometer
measurements.  Improved interferometers, software, and computer hardware
are now making this an attractive alternative to the painstaking and all-too
subjective black-art employed by human experts.  Sample results from a
couple of survey experiments are presented to demonstrate that all but a
small fraction of the resulting maps rival those made by hand, and that the
remainder are also amenable to the same procedure but required small
adjustments to the initial running parameters.  When pipelined to process
multiple observations from surveys, the automatic procedure is also shown to
be on the order of 300 times faster at producing maps than manual
procedures.  The tools used in Difmap to construct automatic mapping
procedures are discussed, along with an outline of the two procedures used
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The magnitude and severity of tropospheric impairments to earth-space
transmissions are reviewed for the frequency range 30 MHZ to 30 GHz
(roughly the region where both tropospheric and ionospheric effects need to
be examined).  This is done for absorption, ray curvature, depolarization and
scintillation as a function of frequency, elevation angle, humidity and rain rate.
 While ionospheric effects per se are not the focus of this paper, the relative
importance of the ionospheric impairments as compared to those of the
neutral atmosphere will be treated.  (Authors' abstract, proceedings, English
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In this paper, we present our results on the design, fabrication and testing of a
radiating system for impulse-like waveforms.  The antenna consists of a
paraboloidal reflector fed by a pair of conical TEM lines.  Several aspects of
an impulse radiating antenna (IRA) such as TEM feed configurations, aperture
efficiencies, prepulse, far fields, etc., have been studied in the past by various
researchers.  The present work will focus on the actual design and
implementation of prior analytical work.  The pulse generator that feeds the
TEM structures incorporates the following elements, (a) an electromagnetic
lens in the wavelaunching region to ensure a near-ideal spherical TEM
wavelaunch, (b) a high voltage (≥120 kV), high pressure (100 atm) hydrogen
switch and risetimes (10-90%) of the order of 120 ps, operating in a burst
mode at a prf of up to 200 Hz,   a pulse forming network that results in an
exponential decay of 15ns.  Two orthogonal TEM conical lines in air,
connected in parallel present a 200 Ohm impedance to the generator.  The
lines are terminated through a matching network to the edges of the parabolic
reflector, which is 3.66m in diameter.  The aperture antenna produces a
waveform which is the time derivative of the double exponential [(120ps, 33ns)
10-90% rise and fall] waveform supplied by the pulser.  The key elements in
the pulser are the high-pressure hydrogen switch and an electromagnetic
(EM) lens.  The switch is charged by the differential output of a center-tapped
iron core pulse transformer and the charging circuit is completed via the
antenna, the wavelauncher, capacitors and the switch are immersed in oil,
making he insulation relatively easy.  The oil medium used in insulation, also
serves the purpose of an EM lens when the oil container is shaped to ensure
that the exit-waves at the oil-air interface have a spherical wavefront.  The
design and performance details of the pulser and the antenna are discussed.
Risetime, near field measurements and far field estimates will be presented.
This work was sponsored by Phillips Laboratory/WSR under a Government
Contract F29601-93-C-0185 (SBIR Phase II Program) awarded to Pro-Tech
with Pulse Sciences, Inc., as a subcontractor.) (Authors' abstract,
Abstract Text









National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
Millimeter wave radiometers traditionally utilize Gunn local oscillators.
Complexity and cost therefore limit the number of frequencies observed.
Additionally, Gunn oscillators drift in frequency, introducing noise into the
observations.  A temperature profiling radiometer based on a highly stable
synthesizer, rather than traditionally used Gunn oscillators, has been
designed and fabricated under contract to White Sands Missile Range.  This
profiler is capable of tuning a user-selected ensemble of frequencies in the
range of 52.85 to 58.8 GHz.  It weighs 30 kg and consumes 120 watts.
Because of the frequency stability of the receiver, and because of the large
number of observing frequencies possible, improved profile accuracy and
resolution is expected over Gunn-based temperature profiles.  Preliminary
design work has also been accomplished on a portable (35 kg) water vapor
profiling radiometer.  This radiometer is to utilize a stable synthesizer to map
pressure broadening by tuning over a 6 GHz width across the 22 GHz water
vapor line.  We expect accuracies of better than 0.8 mm total water vapor and
.04 mm total liquid water, with correspondingly good accuracies along the
water vapor profiles.  An inexpensive, simple, and accurate calibration target
system that includes the antenna system has been developed for mm wave
radiometers.  Tests with a radiometric water vapor radiometer have
demonstrated stability of 0.1K over 6 hours.  The calibration target can be
loaded with liquid nitrogen or other cryogenic liquids, thereby giving a
reference in the range of sky observables.  The cryogenic liquid temperature
can be known by its boiling point to within several hundredths of a Kelvin by a
simple barometric pressure measurement.  (Author's abstract, proceedings,
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Ten antennas of the very large array (VLA) radio telescope are now equipped
with receivers that tune the 40 to 50 GHz band.  This addition to the VLA was
funded by the Mexican government through UNAM and opens a new area of
observations.  Thermal emission from young stars, proto-planetary systems,
HII regions, SiO at 43 GHz and perhaps CS at 49 GHz will be studied at the
VLA in this new band.  Although the highest frequency originally planned for
the VLA was 24 GHz, the select group of ten antennas still provides 15%
aperture efficiency at 45 GHz.  Cryogenically cooled HFET amplifiers provide
a receiver temperature of 61 K and a zenith system temperature of 94 K.  The
foremost problems remaining for observations in this band are pointing errors
and deformation of the antenna and gain changes with elevation.  (Author's
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Detection of low flying sea skimming threats is dominated by the affects of
the RF propagation environment.  It has been observed that propagation in the
lower ten meters above the sea surface can be highly variable both temporally
and spatially with significant changes occurring in tens of seconds and in less
than one meter vertically.  The testing of next generation sensors designed to
detect these sea skimming threats mandates the need for propagation ground
truth measurements so that actual performance can be assessed.  Likewise,
the design of future sensors benefits greatly from the characterization of this
low elevation propagation region.  An RF propagation measurement system
has been developed to directly measure RF propagation for targets at one to
ten meters in altitude (using an array of 10 transmitters) and for four radar
heights of interest (using four receivers), and covering 2 to 18 GHz in
frequency with 16 definable frequencies in 8 seconds.  An innovative
frequency modulation approach allows separation of the propagation paths
such that measurements are made simultaneously per carrier frequency with
the carrier frequency being changed at a 2-Hz rate.  Data is presented from
tests conducted during January through April 1994 where the transmitter array
was located on Parramore Island, Virginia and the receivers located 16 nmi
north along the Virginia coast at Wallops Island, Virginia.  These unique
measurements reveal aspects of frequency, temporal, and height structure
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Recent improvements in the performance and reliability of high electron
mobility transistors and heterojunction bipolar transistors have lead to both
military and commercial insertion targets through W-band.  Millimeter wave
integrated circuits using these devices have recently demonstrated high-gain
performance through D-band, making them useful for future insertion targets
above 100 GHz.  GaAs-based 0.1 µm gate-length pseudomorphic InGaAs
HEMTs are in production at TRW for 94 GHz applications that include passive
millimeter wave imaging and automotive radar.  The 94 GHz passive imaging
system is targeted for all-weather battlefield observation and commercial
aircraft landing systems.  The 94 GHz automotive radar is based on a single-
chip FMCW radar system for collision avoidance, air-bag deployment, and
cruise-control applications.  GaAs-based HBTs are in production at TRW for
applications that include high speed digital to analog convertors, log amps,
VCOs, and commercial PCS products.  The transition from GaAs- to InP--
based HEMT and HBT devices has increased the circuit performance and
frequency range of both types of products.  For instance, we have recently
demonstrated an InP-based pseudomorphic HEMT MMIC with 9 dB gain at
140 GHz.  This 2-stage amplifier has over 12 dB gain at 120 GHz, and has
applications for radio astronomy and earth observation.  InP-based HBT
circuits are attractive for both digital and analog applications due to their low
Vbe and excellent high frequency performance, with power gain and cutoff
frequencies exceeding those available with GaAs HBTs. In this talk, we will
describe the design, performance, and application of HEMT and HBT devices
and circuits for military and commercial applications.  The design
methodology, performance advantages, and system tradeoffs for each
technology will be presented.  (Author's abstract, proceedings, English
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The physics of the generally accepted Rayleigh-Taylor mechanism for the
initiation of equatorial spread F (ESF) can be tested experimentally by the
deliberate creation of low-density plasma bubbles in ambient ionospheres that
are deemed susceptible to the R-T instability.  Two such artificial seed
perturbations were generated during the 1990 NASA/Boston University
CRRES-at-Kwajalein campaign, when clouds of sulfur hexafluoride (SF6) were
released by sounding rockets to initiate plasma recombinations near the
bottom side of the equatorial ionosphere.  Multiple diagnostics (incoherent
scatter radar, high frequency radar, airborne and ground-based optics and a
satellite polarimeter chain) were used to monitor the pre-launch status of the
ionosphere and the electron depleted regions that resulted from the chemical
releases.  Small patches of F region irregularities were observed to form in the
vicinity of the artificial perturbation during both experiments.  The successes
in being able to initiate ESF artificially lend support to the physical model
adopted for the instability mechanism, and open up new avenues of research
into ESF predictability on a night-to-night, and even an hour-to-hour, basis.
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VHF radio interferometry systems have been deployed in Western Puerto
Rico and on the East Coast of the U.S. to detect acoustic and gravity wave
activity generated by the space shuttle's exhaust plume during several
launches over the past few years.  The shuttles are usually launched at
inclinations of 28º (due east) or 57º and dump approximately 1.5 tons of
propellant per second into the 105-115 km altitude range for about a 200-
second period.  The impulsive insertion of this mass into the ionosphere can
produce acoustic and gravity waves that collisionally couple to the ionosphere
and produce perturbations to the ionospheric electron density.  Two types of
interferometry systems have been deployed to detect these perturbations.
The first type consists of (1) a ground-based pod of three VHF transmitters
operating in CW mode in a 100 kHz bandwidth centered at 149.22 MHZ with
transmitters located at Ramey, Mayaguez, and Arecibo, PR, (2) the use of a
VHF transponder aboard the ATS-3 NASA satellite,  and (3) a VHF receiver
operating in the AM mode at 135.60 MHZ (400 Hz bandwidth) at Los Alamos,
NM to receive the down linked signal.  Propagating wavefronts are detected
and characterized by measuring fluctuations in the total electron content
(TEC) along the transmitter-satellite paths.  The second type is a similar
system (R. Carlos, R. Massey and A. Jacobson, IEEE Trans. Geosci.
Remote. Sens., vol. 32, p. 954, 1994) that has been primarily deployed along
the east coast of the U.S. and measures TEC fluctuations in VHF signals
transmitted from GOES-2, ATS-3, and ATS-1 satellite beacons to ground
receivers.  Collectively, the two systems have allowed us to study both
shuttle-generated and naturally occurring acoustic and gravity waves under a
variety of observing conditions.  These conditions are quantitatively described
by a figure of merit that gauges the degree to which the neutral acoustic wave
couples to the ionosphere and also the viewing efficiency or extent to which
the line-of-sight parallels wavefronts.  Details of such system design
considerations and an overview of the systems operations and goals will be
discussed.  Analysis results from campaigns designed to study near and far
Abstract Text
field phenomena will be presented in the accompanying papers by Munson, et
al., and Carlos, et al., in this session.  (Authors' abstract, proceedings,
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A vertical cross section of the ionospheric electron density can be obtained
by applying tomographic techniques to data collected by several ground
stations tracking a single satellite pass.  The principle difficulty associated
with ionospheric tomography is that the vertical distributions of the
ionospheric electron density are not well defined by the data.  Most current
ionospheric tomography algorithms use a priori information on the vertical
distribution of electron density to improve vertical resolution.  However, the
optimal method for incorporating a priori information is still a topic of current
research.  This paper presents a new iterative reconstruction algorithm based
upon the orthogonal decomposition algorithm (ODA) which incorporates a
priori information through the use of model ionospheres in the selection of
image domain basis functions.  This algorithm constrains the image to lie in
the space spanned by the basis functions, but is not weighted toward any
particular solution.  This allows the algorithm to utilize to the maximum extent
possible the small amount of vertical information contained in the data.  In
ODA, solving for the weights associated with each basis function means
finding the least squares solution to a set of linear equations.  The poor
vertical resolution of the imaging system translates into poor numerical
conditioning of the least squares problem.  This new iterative algorithm avoids
this problem by partitioning the ill-conditioned problem into a set of well-
conditioned problems in solving for the weights associated with the basis
functions.  The rapid convergence of this algorithm will also be demonstrated
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Using Incoherent Scatter Radars
Title Text
Taran, V. I., Goncharenko, L. P., Bogovsky, V. K. and Pulyaev, V. A.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
In the Institute of Ionosphere, Ukraine, experiments aimed at causing artificial
ionospheric disturbances through the use of a heating facility have been
carried out for several years.  Data on the temporal variability of artificially
enhanced ion and plasma lines, the dependence of the intensity and plasma
line spectra upon the power and operating modes of the heating facility were
obtained.  Using the fully steerable antenna, measurements were made of the
size and configuration of the disturbed region.  In the course of nighttime
experiments, the electron temperature, as affected by the pump wave,
showed a 30-50% increase.  The propagation of a thermal disturbance along
the magnetic field lines was recorded.  (Authors' abstract, proceedings,
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A new method is presented of statistical retrieval of humidity profiles based on
measurements of surface temperature  1, surface dewpoint  2, and integrated
water vapor  3.  In this method, the retrieved values of humidity depend
nonlinearly on predictors  1,2,3.  A self-training algorithm was developed to
obtain the values of parameters that enter into the retrieval algorithm.  The
data from 2 years of measurements in eight different locations were used for
training.  The method was applied to an independent data set (including
nonmonotonic profiles) of 1 month of surface measurements and integrated
water vapor obtained from microwave radiometers.  Three constraints were
imposed: (1) the integrated retrieved humidity profiles had to be equal to the
measured values  3, (2) the retrieved surface humidity had to coincide with the
measured value, and (3) the retrieved humidity had to be positive.  The RMS
deviations of restored humidity values from measured profiles were
approximately two times less than natural variations.  A limited comparison
with conventional linear statistical inversion showed that nonlinear method
may improve the recovery of vertical structure.  Typical results are shown.  In
cases of monotonic profiles both methods lead to approximately similar
results, although the results indicated showed an approximately 20 to 30 %
improvement in the nonlinear over the linear method.  But the linear method
was unable to retrieve nonmonotonic profiles, whereas the method developed
here does.  This difference is significant, because nonmonotonic profiles are
frequency related to special weather conditions.  (Authors' abstract,
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Dual frequency (S/X band) very long baseline interferometry (VLBI)
observations over a 20-km baseline at Goldstone, CA were conducted in order
to test troposphere delay calibration by water vapor radiometers (WVRs).  The
initial data were taken in April and May 1993 and a follow-up experiment was
performed in June and September 1994.  Analysis of the 1993 data is
complete.  Determinations of the structure function of the VLBI residual phase
delay over a few-hundred second time scales indicate that the residual phase
delay is mainly due to the troposphere for time intervals 10 < ∆t < 300 s.
However, model calculations of tropospheric turbulence fluctuations show that
the spring 1993 Goldstone troposphere was exceptionally quiet.  Comparison
of the  VLBI and WVR measurements shows a statistical agreement on time
scales < 700 s.  But  on longer time scales, VLBI instrumental errors which
could not be calibrated became important.  The improvement in VLBI post-fit
residual delays from the application of the WVR calibration was consistent
with the measured level of tropospheric fluctuations.  The 1994 observations
used a new 34 m beam waveguide antenna at one end of the 20 km baseline.
Preliminary analysis of the 1994 data indicates that the VLBI instrumental
errors were smaller, that the troposphere was much more active, and exhibits
a strong correlation between VLBI and WVR estimates of the wet delay.
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Many techniques used for the determination of ice thickness are based on
electromagnetic techniques.   Examples include surface mounted and
airborne ice radar operating in the frequency range 80-200 MHZ, surface
mounted and airborne multicoil induction methods operating in the frequency
range of 1-10 kHz, and surface impedance methods operating in the
frequency range 10-25 kHz.  While radar and induction methods require the
control of a local generator, the surface impedance method uses
transmissions from the global network of navigation transmitter, i.e., it is a
passive technique.  A dual channel VLF receiver monitors the horizontal
magnetic field component perpendicular to the plane of incidence (a measure
of the signal strength) and the horizontal electric field in the plane of incidence
which is directly influenced by the ground depth-conductivity profile.  The
instrumentation is quite small (40cm x 30cm x 20cm) and portable, and the
complete system requires very little power (Thiel, 1986, J. Glaciology, vol. 32,
no. 112, pp. 376-382; Thiel & Neall, 1989, J. Glaciology, vol. 35, no. 120, pp.
197-200).  In the summers of 1987-88, 1990-91 and 1993-94, VLF surface
impedance measurements were made on ice sheets in the Antarctic.  The
most recent survey was conducted along a major traverse from Mawson to
Law Base around the Lambert Glacier, where the distance from the coast line
reached 1000km, and ice depths of almost 3000 meters were encountered.
During this traverse, and where possible in other areas, results have been
compared directly with ice radar data.  In this paper, the effectiveness of the
technique and the interpretation of results in terms of ice thickness will be
presented.  The effects of crevasses, surface conditions, subsurface moraines
and the transition from fresh water ice to sea ice will be presented.  The
possibility of using the technique to measure the thickness of sea ice
beneath a floating ice shelf will be discussed.  (Authors' abstract,
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The Magellan spacecraft which has been orbiting Venus since August 10,
1990 will be deliberately plunged into the Venusian atmosphere in October
1994.  Magellan had thee objectives of (1) improving the knowledge of the
geological processes, surface properties and geologic history of Venus by
analysis of surface radar characteristics, topography and morphology and (2)
improving the knowledge of the geophysics of Venus by analysis of Venusian
gravity.  The first objective was supported by radar imaging, altimetric and
radiometric mapping of the Venusian surface from September 1990 until
September 1992 (mission cycles, 1,2,3).  Some 98 percent of the surface has
been mapped with radar resolution on the order of 120 meters.  Over 1200
radar image products are available as analog photographs and digital compact
disks (CD-ROMs) at the National Space ?Science Data Center (NSSDC),
Goddard Space Flight Center.  In addition, the altimetric and radiometric data
products from MIT and the cartographic maps from USGS are available at the
NSSDC.  A contact for these Magellan data products is  the PDS
Geoscience Node at Washington University, St. Louis, Missouri (e-mail
slavney@wunder.wustl.edu).  The second objective was  supported by high
resolution Doppler tracking of the spacecraft from September 1992 October
1994 (mission cycles 4,5,6).  Some 950 orbits of high-resolution gravity
observations were obtained between September 1992 and May 1993 while
Magellan was in an elliptical orbit with a periapsis near 175 kilometers and an
appoapsis near 8,000 kilometers.  An additional 1500 orbits will likely be
obtained since orbit-circularization in mid-1993.  These data exist as a 75-
degree by 75-degree harmonic field produced by Bill Sjogren of JPL.  This and
other Magellan gravity products are available at NSSDC also.  Magellan has
also provided information about the Venusian atmosphere.  The high effective
power of the Magellan downlink radio system enabled the deepest probing of
the Venusian atmosphere by occultation.  Also, atmospheric drag
measurements, particularly during aerobraking and in this October's final
plunge into the Venusian atmosphere, have expanded upon those originally
obtained with the Pioneer-Venus spacecraft and have validated the Venus
Abstract Text
International Reference Atmosphere (VIRA).  (Author's abstract, proceedings,
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The study of solar modes observed in particle densities at Ulysses has been
extended to include higher frequencies and comparisons with Gough's
predictions of oscillation frequencies.  In addition to the low-frequency g-
modes previously reported, we find the p-modes commonly measured by
optical Doppler techniques with frequencies agreeing with those
measurements.  Thus waves with periods of a few minutes are preserved to
distances beyond 4 AU at easily detectable levels.  Agreement between the
observed frequencies of the low-order modes and Gough's predictions are
good for low-order modes, but less so for the higher-orders of g-modes.  In
addition to being observable in particle densities, the g-modes also appear to
be present in Terrestrial magneto spheric variations.  (Authors' abstract,






An Incremental Theory of Diffraction Formulation for Arbitrary Incident
Fields
Title Text
Tiberio, Roberto, Maci, Stefano, Toccafondi, Alberto and Capolino,
Filippo
Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
Recently, an  incremental theory of diffraction (ITD) has been introduced (R.
Tiberio, S.  Maci, IEEE Trans. on Antennas and Propagat., vol. 42, no. 5,
1994), which provides a self-consistent, high-frequency description of a wide
class of scattering phenomena within a unified framework.  This method is
based on an appropriate use of local canonical configurations, that have a
uniform, cylindrical shape with arbitrary cross-section.  The application of a
generalized localization process leads to define local incremental field
contributions that are adiabatically distributed either on the edge discontinuity
and shadow boundary lines of the actual scatterer.  Within this framework,
ITD explicit formulations have been obtained for plane wave illumination of
wedge shaped configurations.  In this paper, the case is examined of a point
source with an arbitrary pattern, which is placed at a finite distance from the
scatterer.  To this end, the plane wave spectrum of the source is weighted by
the incremental, plane wave response of the local configuration.  The
asymptotic analysis provides uniform, high-frequency expressions for the
distributed contributions of the local, incremental diffraction coefficient.  High-
frequency field contributions are also introduced that may occur when the
local incident field exhibits rapid spatial variations.  Augmentations of the
above leading contributions are deduced by a slope diffraction procedure.  The
final expression involves standard transition functions with a distance
parameter which is explicitly symmetric with respect to the source and the
observation points.  This representation of the field is applied to several plate
configurations and their complementary aperture problems.  Applications of
this same technique to calculate the radiation of open-ended circular pipes
are shown and discussed.  Comparisons of numerical results with those
obtained from other methods have shown that this formulation may provide
surprisingly accurate results even very close to and at the edge.  They
suggest useful applications to improve weighted aperture integration
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The effect of vegetation canopies on interferometric synthetic aperture radar
(INSAR) can be viewed both as a vegetation signature to be extracted from
the data and a bias in INSAR-determined altitudes.  In this paper, we describe
a statistical estimation approach in which both vegetation and topographic
parameters are simultaneously estimated from INSAR data.  Using a
coherent field approach (e.g. R. H. Lang, Radio Sci., vol. 16, pp. 15-30, 1981),
and assuming that the radar return is dominated by canopy volume
scattering, we parameterize the INSAR cross-correlation in terms of the
altitude of the top of the canopy, the canopy depth, the extinction coefficient
(attenuation per unit length), and a multiplicative constant depending on the
density and scattering amplitude of back scatterers in the vegetation.  We
outline the nonlinear estimation procedures necessary to extract these four
parameters from the INSAR cross-correlation amplitude, phase, and the total
SAR back scattered power.  Because we initially envision extracting four
parameters, and because each INSAR observation contains the above three
independent pieces of information per incidence angle, per frequency, per
pixel, we describe optimal multiple-incidence-angle and multiple-frequency
configurations for parameter estimation.  As a first test of the feasibility of this
estimation approach, we will demonstrate the degree to which C-band INSAR
data taken over the Bonanza Creek Experimental Forest are described by the
above parameterization, using ground truth data to generate the expected
INSAR observations.  Because the Bonanza Creek INSAR data were taken at
a single incidence angle and frequency, ground truth data will be used to
constrain some linear combination of the four parameters, while estimating
orthogonal linear combinations.  Another approach to be demonstrated is to
use ground truth to constrain the relative values of some of the parameters for
nearby pixels, and estimate the pixel-to-pixel differences in the remaining
parameters.  Primarily flat terrain with homogeneous vegetation will be studied
first in this proof-of-concept demonstration.  We will describe some additional
parameters, for example ground roughness and dielectric constant, and
Abstract Text
possibly vertical attenuation profile parameters, which may be required for
multiple-frequency work in which other mechanisms besides homogeneous-
canopy volume scattering contribute to the INSAR data.  (Authors' abstract,
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Experiments were conducted with X-band marine radars using horizontal and
vertical polarizations during the High-Res II experiment.  The goal was to
study the radar echo from submesoscale hydrodynamic surface features that
provide a surface manifestation due to the generation of small scale
roughness variation and wave breaking.  The experiments were conducted
aboard research vessels far offshore of Cape Hatteras, NC, where coastal
processes mix cool shelf waters with warmer surface waters that impinge
upon the shelf from the Gulf Stream.  In this work, we discuss the radar sea
echo dependence on wind stress measured using the eddy correlation
technique aboard ship, with corrections made for ship motions.  Notable
differences are found to occur between the two polarizations, and a scattering
model is proposed to explain these differences.  (Authors' abstract,
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The 5-mm wavelengths band is usually used for the recovering of atmospheric
temperature profiles.  As was demonstrated by Trokhimovski and Leuski
(IGARSS'93 Proceedings, pp. 1625-1626) 5-mm radiometric measurements
from a ship provide also an opportunity to determine the difference between
water and air temperatures.  In this report, the comparison between in situ
data and the 5-mm radiometer results is presented.  The experimental data
have been obtained by scanning the 5-mm radiometer installed on the board
of R/V "Akademik Iofffe" during the 1993 Joint US-Russia Internal Wave
Experiment.  Participants in the experiment included scientists from the
Space Research Institute (Russia) and the Applied Physics Laboratory of
Johns Hopkin's University.  The radiometer's antenna beam was rotated in
plane perpendicular to the ship's axis with frequency of 1 Hz.  The calibration
was performed using brightness temperatures calculated from atmosphere
temperature profiles.  For analysis, the data obtained from 18 to 25 June 1992
were used.  The brightness temperature in the horizontal direction was taken
as equal to the air temperature at the level of radiometer location (8 m).  The
air-water temperature difference was determined using a best fit between the
calculated and measured brightness temperatures of up welling microwave
radiation.  The down welling radiation was assumed in accordance with the
experimental data.  Waves were taken into account by means of a tangent
slope approach.  Good agreement was obtained between air/water
temperature contrasts as measured by the radiometer and by two sets of ins
situ measurements.  The ship had instruments that measured air
temperatures at 28 and 8 meters and water temperature at a depth of 2
meters..  In addition, s small number of high vertical resolution (about 0.1
mm) measurements were made of temperature structure in a layer a few
centimeters deep.  The amplitude of contrasts determined by means of the
remote sensing technique is 2-3 times small than was registered by
temperature sensor at 2 meter depth.  The small skin depth at wavelengths 5
mm (0.3 mm) explains this difference.  (Author's abstract, proceedings,
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We present the first evidence of enhanced irregularity-drift velocities and a
velocity shear in the daytime E region at 4.3º N dip latitude.  These features,
found in radar measurements from Kwajalein during q-type sporadic E events,
are interpreted in terms of a polarization electric field that develops in
response to the presence of latitudinal gradients in field-line-integrated
conductivity caused by sporadic-E layers.  Because the E region over
Kwajalein connects directly to 150-km  altitude over the magnetic dip equator,
we suggest that a similar polarization process is responsible for the so-called
150-km echoes that have been observed routinely by the Jicamarca radar.
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One of the growing areas of irregularity research has to do with quasi-periodic
echoes that occur from field-aligned irregularities imbedded in nighttime
sporadic-E layers.  The echoes are interesting because they reveal not only a
large-scale, wavelike nature suggesting atmospheric gravity waves as the
source, but also enhanced irregularity drift velocities and shears that suggest
the presence of a polarization process.  Results from the MU radar
measurements and from a joint radar experiment between the MU radar and
the SRI frequency-agile radar are presented.  The latter experiment,
conducted from 26 May to 26 July 1993 in Japan, was designed to shed light
on the three-dimensional spatial distribution and propagation characteristics
of the field-aligned irregularities.  We show that the preferred direction of group
velocity is toward the southwest, a direction that is consistent with recently
proposed models of these quasi-periodic echoes.  (Authors' abstract,
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The role of seeding in the day-to-day variability in occurrence of equatorial
spread F is examined.  Using electric field and ion density measurements
made from the San Marco-D satellite in conjunction with ground-based
measurements from the Kwajalein Atoll, Marshall Islands, we show that
electric-field perturbations that occur in the pre-sunset period play a role in
the development of plasma bubbles.  Perturbations in the eastward electric-
field component with amplitudes as large as 0.9 mV/m (i.e. 30 m/s upward)
were found to exist in the absence of corresponding perturbations in the
vertical electric-field component and in plasma density.  We interpret these
results as indicating that the dynamo source of the perturbation electric field
was not located where the measurements were made.  This observation
combined with the fact that these perturbations occurred prior to E-region
sunset is consistent with the hypothesis that the perturbations develop in the
E region and are mapped up to the F layer, a situation that is more favorable
during sunlit conditions.  We further show that these electric-field
perturbations can occur under both quiet and active magnetic conditions.
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ALTAIR, an incoherent--scatter (IS) radar located in the Kwajalein Atoll,
Marshall Islands, was outfitted in 1990 with a data acquisition and processing
system that enabled it to obtain spectral measurements for the first time.
Because ALTAIR is not only fully steerable but also the only radar at
equatorial latitudes that can obtain IS returns from below 200-km altitude, it is
capable of providing information about the electrodynamics of the equatorial
ionosphere as a function of altitude and latitude, a capability that has never
before been available.  We present some of the first results of such
measurements, including example profiles  off plasma density, electron and
ion temperatures, and ion velocity.  We also discuss how this new
measurement capability can address some of the outstanding questions in
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A novel approach is developed to obtaining the canonical solution to the
scattering of a plane wave by a perfectly conducting half-plane.  The optical
result, consisting of incident and reflected waves, is introduced at the onset.
Next, the abrupt field transitions across the two optical boundaries are
smoothed over by adding a diverging cylindrical wave to the optical solution,
that emanates from the edge and has an angular dependence determined by
separation of variables in the wave equation.  Some simple algebraic
manipulations lead to the standard exact solution in terms of Fresnel
integrals.  The novelty of the above approach consists in introducing an
asymptotic solution as the initial step, and then obtaining the exact solution
to the scattering problem as a "refinement" of the asymptotic solution,
thereby reversing the usual process.  A crucial step in this new approach is
the assumption, based on simple physical considerations of conservation of
energy, that the fields associated with the cylindrical wave outgoing from the
edge depend on a variable which is the product of the square root of the
distance from the edge times a function of the angular coordinate.  A
discussion is gen on possible extensions of this concept of "interior
separability" to other boundary-value problems.  (Author's abstract,
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The University of Colorado, Clemson University and SRI International have
undertaken a joint project to observe upper atmosphere dynamics at Søndre
Strømfjord,  Greenland.  During the fall of 1993, SRI's frequency agile radar
(FAR) was installed along with to separate antenna arrays.  The site became
operational in May of 1994 and data was collected continuously through
August of the same year.  Operation is interlaced between a 28 MHZ meteor
scatter and a 2 MHZ spaced antenna MF mode.  This paper will concentrate
on the meteor system.  The meteor data is collected with the University of
Colorado's meteor echo detection and collection (MEDAC) system.  The time
series data associated with each meteor echo is recorded, from which the
direction of arrival and Doppler information are extracted.  All-sky coverage is
provided through an antenna array consisting of five crossed dipoles arranged
as an interferometer.  A self-survey calibration technique was employed to
measure the system delays and antenna orientation.  An initial presentation
of the data will be made, showing echo collection statistics and mean wind
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With the advent of microwave radiometers, passive remote sensing of clouds
and precipitation has become an indispensable tool in a variety of
meteorological and oceanographical applications.  There is wide interest in
the quantitative retrieval of water vapor, cloud liquid and ice using brightness
temperature observations in scientific studies such as earth's radiation budget
and microphysical processes of winter and summer clouds.  Emission and
scattering characteristics of hydro meteors depend on the frequency of
observation.  Thus, a multifrequency radiometer has the capability of profiling
cloud microphysics.  A novel neural network-based method to retrieve
vertically integrated vapor, cloud water and ice is described.  The results are
compared with NOAA's statistical retrieval technique.  Using three-channel
radiometer (20, 30 and 90 GHz) brightness temperatures, we have
demonstrated a technique to infer ice in addition to the customary vapor and
liquid quantities.  Also, vertical profiles of ice microphysics such as mean
bulk density, concentration and median diameter are obtained by combining
radar and radiometer observations.  The above discussed methods are applied
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It should be possible to obtain a priori amplitude calibration of VLBI
observations accurate a couple off percent at most frequencies without
recourse to amplitude calibrators.  This is significantly better than traditional
practice.  It has been common to make amplitude adjustments of several
percent to factors of a few, based on calibrators of self-calibration, after a
priori amplitude calibration can approach the above accuracy goal, as will be
described.  This can significantly improve both the ease of the imaging
process and, in some cases, the quality of the final results.  The high quality
calibration available on the VLBA is the result of several factors.  Antenna
gains and gain curves are measured frequently and with large amounts of
data.  Gain curves are only needed at the highest frequencies.  System
temperatures are measured continuously on all channels during observations.
 Weather data is monitored and can be used as an aid in editing data and in
making adjustments for opacity.  Finally, the pointing at most frequencies is
good enough that the amplitudes are not degraded significantly.  The gain
curves that are traditionally provided by VLBI observatories are actually
combined gain and opacity curves.  While the gain portion is likely to be
constant, the opacity is not.  For the VLBA, the gains and gain curves
delivered to users do not include opacity so explicit opacity corrections
should be made.  The system temperature, after subtraction of the receiver
temperature and spill over, can be divided by an atmosphere temperature to
obtain a reasonable measure of the instantaneous opacity.  The atmosphere
temperature can be determined from the weather data, adjusting for the fact
that most of the absorption will occur well above the antenna location.  An
opacity determined in this way also accounts, to first order, for absorption due
to water on the feeds and due to partial aperture blockage at low elevations
when the local horizon is close.  Amplitudes calibrated using antenna gains
determined with single dish observations and using system temperatures
depend on accurate knowledge of all scaling applied by the correlator and
reduction software and of all losses due to sampling effects, etc.  For the
VLBA, with its large number of recording and processing modes, getting this
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Electron and ion Vlasov equations are numerically integrated in 1-D while
driven by a constant-amplitude clamped electric-field near the plasma
frequency.  Plasma and pump parameters are chosen to model typical
conditions at and below the critical heater reflection altitude for ionospheric-
modification experiments at Arecibo. Following initial transients, steady state
turbulence is attained.  Close to the critical altitude the turbulence is
characterized by coherent wavepackets, which nonlinearly self-focus and
collapse to small spatial scales where they transfer energy to electrons
thereby forming a tail on the distribution.  Damping rates inferred from these
tails will be used in more computationally efficient Zakharov equation
simulations of Langmuir turbulence in the heated ionosphere, which can also
be performed in two and three dimensions.  The electron distributions
produced by these simulations can be used as seed distributions that freely
propagate along magnetic field lines outside the heated region to lower
altitudes where they sere as a source for atomic excitations that result in
observed airglow (Paul A. Bernhardt, Lewis M. Duncan and C. A. Tepley,
Science 242, p. 1022, 1988).  (Authors' abstract, proceedings, English
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During conditions favorable for bird migration, UHF and higher frequency
radars frequently detect very strong echoes apparently due to migrating birds.
 In some cases, these bird echoes may dominate the radar signals, so that
the wind profiling capability of a radar may be compromised.  In order to help
distinguish and characterize the bird echoes from other sources such as
insects, hydrometers, and clear air,  we conducted a field campaign from 28
September to 7 October 1994 at the Flatland Atmospheric Observatory
(FAO), located near Urbana-Champaign, Il.  A unique sensitive bird-call
listening and recording system developed by one of the authors (Evans) was
installed at the site and operated eight hours each night beginning at 18:45
CDT.  This equipment frequently detected bird calls during nights when the
wind and other meteorological conditions were favorable for migration.
Profiling radars operating at 50, 915, and 2835 MHZ (6 m, 32 cm, and 10 cm
wavelength, respectively) were operated nearly continuously during the
campaign and both the spectra and moments were displayed in real time and
recorded.  Both the 915 and 2835 MHZ radars are very sensitive to bird
echoes, whereas the 50 MHZ radar is insensitive to them.  Because the
relative sensitivity of echoes from competing sources for the three radars are
usually different from the bird ones, it may be possible under some conditions
to identify the bird echoes and help establish criteria for their detection by a
single radar.  Preliminary results will be given at the meeting.  (Authors'
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Observations on the nature and characteristics of signal fading have been
carried out on several typical microwave communications links in Southern
Ontario for a number of years using a wide-aperture array.  This system
allows the identification of individual rays in a multipath situation and gives
directly the amplitude and angle-of-arrival (AOA) of each of these components
(see A. R. Webster and T. S. Merritt, IEEE Trans. Comm., vol. 38, pp. 25-30,
1990).  Recent observations have been supplemented by acoustic sounding
measurements intended to probe for the existence of layers in the
atmosphere which lead to such multipath propagation and hence to signal
fading.  Two main mechanisms have been identified as producing multipath
propagation leading to frequently selective fading.  In either case, interference
between weak ground reflected rays and reduced amplitude nonreflected
ray(s) causes short deep fades.  The more common scenario appears to be
reduction in amplitude of the single direct atmospheric ray due to the
existence of a nocturnal ground based layer, which results in a characteristic
depression of the median amplitude over periods of many hours.  On the other
hand, elevated atmospheric layers can produce two or more essentially
normal amplitude rays which interfere to produce a net signal which may be
reduced or enhanced in strength.  This situation is characterized by close to
normal median amplitude with rapid enhancements of several dB and deep
fades of 10s of dB.  All of this is directly confirmed by the results generated
by the experimental systems mentioned above.  A detailed look is taken into
several aspects of the fading data including the cumulative distribution for
each of the mechanisms described above, together with the behavior on a
second-by-second basis of the amplitude and AOA of the individual
components.  Included here are statistics related to the fade duration and the
rate of change of fade depth.  (Authors' abstract, proceedings, English






The BIMA Millimeter Interferometer UpgradeTitle Text
Welch, William J.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
The BIMA array is currently undergoing an expansion in its number of
antennas.  With this increase in the number of antennas, there are several
other upgrades to the system.  These include: (a) an increase in the overall IF
bandwidth from 480 MHZ to 830 MHZ, (b) an increase in the maximum
bandwidth of the spectral correlator from 320 MHZ to 800 MHZ and an
increase in its flexibility,   improved antennas with better optics for higher
sensitivity, (d) development of a receiver dewar with space for four receivers,
(e) replacement of the cooled Shottky mixers with SIS mixers and the
development of a temperature stable 3K Gifford-McMahon refrigerator to cool
the receiver dewar, (f) the addition of two new stations along the North-South
arm, increasing the length of that arm from 180m to 825m, (g) installation of
fiber-optic connections and delay cables for the new longer baselines, and (h)
the development of an entirely new data reduction package, MIRIAD, which
runs efficiently on both work stations and main frame computers.  Further
upgrades which are funded include baseline extensions to one km in booth
the east-west and north-south directions, the addition of one millimeter
receivers, and the further increase from nine to eleven antennas.  The
summary will conclude with discussion of recent experiments in antenna gain
calibration, atmospheric phase stabilization, and, briefly, a few recent
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Exact expressions for the vector potential and corresponding electromagnetic
field integrals have not been available for the uniform current circular loop
antenna.  In the past, various assumptions have been made in order to obtain
closed form approximations to these integrals.  Analytical techniques
originally developed for evaluating the cylindrical wire kernel integral (D. H.
Werner, IEEE Trans. Antennas Propagat., vol. 48, pp. 1009-1018, 1993) have
been successfully applied to solving the vector potential integral associated
with a uniform current circular loop antenna.  The integral form of the vector
potential for a circular loop with radius α and an assumed uniform current
distribution of Io is given by (equation not available) (C.  A. Balanis, Antenna
Theory, Harper & Row, New York, Ch. 5, 1982).  The derivation of an exact
series expansion for the uniform current circular loop vector potential will be
presented in this paper.  The resulting series representation will be shown to
have the form  (equation not available) are spherical Hankel functions of the
second kind of order 2n-1.  Exact expressions for the electromagnetic field
components will also be derived by making use of the above expansion for the
vector potential.  Finally, it will be demonstrated that the familiar small-loop
approximations as well as the classical far-field expression may be obtained
as limiting cases of the more general exact series solution of the vector
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A basic restriction of single pointing interferometry is that the largest
structures accurately imaged are limited by the finite size of the array
elements.  For the radio interferometers currently operating at millimeter (and
short centimeter) wavelengths, the largest observable structures are
significantly smaller than many astronomical sources of interest, including
galaxies, molecular clouds, evolved star atmospheres, and planets.  We
present a simple calculation to quantify the effect of the central "hole" in the
(u, v) sampling for axisymmetric brightness distributions (D. J.  Wilner and W.
J.  Welch, ApJ, 427, 898, 1994).  Although interferometer observations are
often said to be "sensitive" to structures on scales λ/Smin, where λ is the
observing wavelength and Smin the minimum baseline length, the sensitivity to
these size scales is very low.  For example, the central brightness recovered
for a Gaussian distribution characterized by θfwhm = λ/Smin is only about 3%.
The uncertainties introduced by missing low spatial frequency information can
be the limiting factor in the interpretation of interferometer data.  Several
methods have been developed to obtain improved short spacing sampling: (1)
use of a large single antenna, (2) observations with a multi-size array, and (3)
scanning with a homogeneous array.  Each of these methods, while straight-
forward in concept, involves a series of alternative procedures to arrive at final
images.  We describe practical implementations of some of these
alternatives, drawing on recent molecular line observations from the BIMA
array and NRAO 12 meter telescope, and from the VLA and Effelsberg 100
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The Owens Valley millimeter interferometer array has recently been expanded
from three to six telescopes.  The telescopes are 10.4 meter diameter giving
a net collecting area of 500 m**2.  The array operates routinely at
wavelengths as short as 1.1 mm with high aperture efficiency.  The 200 m
baselines provide 1 arcsec resolution at these short wavelengths.  The optics
are configured in a bent Naysmith configuration which polarization diplexes
the beam to feed two receivers.  The optical system is versatile and has
accommodated nonstandard instruments such as tuneable polarizers and 26-
36 GHz HEMT receivers.  The primary receivers cover the 85-115 GHz and
210-270 GHz bands utilizing SIS mixers with back short tuners.  The 1 to 2
GHz IF bands from the two double sideband receivers are multiplexed onto
one fiber optics cable.  A combination of fiber and microwave analog delay
lines are used.  The back end consists of 2 x 15 baselines of 1 GHz
bandwidth analog correlators for continuum observations plus a digital
spectral line correlator.  The digital correlator utilizes 256 MHZ ECL gate
arrays and can process 512 MHZ of bandwidth.  The whole system is
operated by a distributed computer system with a very versatile and easy to
use control and monitor program.  A sophisticated error handling system is
used to ensure the data integrity and locate hardware problems.  Instrument
development is an important part of the effort at the Owens Valley Radio
Observatory and the performance and capabilities of the millimeter array are
constantly being improved.  The mixer developments are aimed at achieving
near quantum limited performance on the telescope, increasing the IF
bandwidth and separating the sidebands.  A sideband separation mixer can
decrease the atmospheric emission contribution to the system noise without
a loss of sensitivity or front end bandwidth.  A system is also under
development to measure the water vapor emission along the line of sight of
each telescope for use in real time atmospheric phase correction.  (Author's






Homogenization Analysis of an Electromagnetic Strip Grating with a
Phase Shift and its Application
Title Text
Wu, Tungyi and Kuester, Edward F.Author Text
National Radio Science Meeting Program and Abstracts, sponsored by the
U.S. National Committee for International Union of Radio Science in
cooperation with IEEE groups and societies, University of Colorado at
Boulder, Boulder, Colorado, 3-7 January 1995.
Source Text
Keyword Text
A periodic metal strip grating over a grounded dielectric slab can be applied in
electronic-controlled antennas and filters when an active device is connected
across the gap.  To compute the propagation characteristics of guided waves
efficiently, the "equivalent" or "average" boundary conditions can be employed
to simplify the analysis.  The equivalent or average boundary conditions for
the averaged fields at a metal strip grating lying on different media are
investigated for the case when appreciable phase shift exists between
adjacent strips of the grating.  The method of homogenization based on the
technique of multiple scales is applied for a periodic strip grating and the
equivalent boundary conditions to the first-order which contain the Legendre
polynomials of non-integer order are obtained.  This analysis assumes that
the grid period is much smaller than the wavelength of incident waves.  The
results modify the previously developed equivalent boundary conditions which
did not account for the phase shift between adjacent strips (R. R. DeLyser et
al, J. Electromag. Waves Appl., vol. 5, pp. 1217-1236, 1991) and are identical
to Ivanov's quasi-static approximation results when the grating lies in the air
(V. N. Ivanov, Radio Eng. Electron. Phys., vol. 15, pp. 1365-1371, 1970).  In
this presentation, the propagation of surface waves at an oblique angle with
respect to the strips along a grounded slab covered by a strip grating is
investigated in a simple manner.  With the developed equivalent boundary
conditions, determining eigenvalues of the dispersion equation for the
propagation constant becomes analytically simple and computationally fast
compared to the previous quasi-TEM Green's function method (J.  A.  Weiss,
IEEE Trans. MTT-22, pp. 1194-1201, 1974 and J. Crampagne et al., Int. J.
Electron, vol. 43, pp. 19-32, 1977).  Computed results for the propagation
constant versus propagation angle have been obtained and compare well with
those of the quasi-TEM method.  (Authors' abstract, proceedings, English
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A number of points needing clarification have been brought to our attention
since the publication of "Antenna Coupling and Near-Field Sampling in Plane-
Polar Coordinates" (A. D. Yaghjian, IEEE Trans. Antennas Propagation, vol.
40, pp. 304-312, 1992).  They involve the co-rotation of the probe, the
bandlimit on the number of angular modes representing the measured data,
the bandlimit on the spatial frequency spectrum of the extended measured
data, and the computation of the many zeros of integer-order Bessel functions
needed to apply the rigorous sampling-reconstruction algorithm to electrically
large, asymmetric antennas.  We clarify these points in this paper, and apply
the sampling-reconstruction algorithm to the plane-polar scanning of a circular
aperture test antenna whose center is offset from the plane-polar axis of
rotation, so that a large number of angular modes are necessary to represent
the fields of the test antenna.  We begin by giving a simplified proof of the
result that the vector response of the probe that scans the test antenna in
plane-polar coordinates is unchanged by rotation about its axis if the complex
receiving pattern of the probe antenna has only first-order angular
dependence.  Secondly, a tighter bandlimit is determined for the number of
angular modes required to represent the measured plane-polar data.  Thirdly,
we prove that the plane-polar data, analytically continued from 0 < ρ < ∞ to -∞
< ρ < ∞, has the same spatial frequency content as plane-rectangular data on
a rectilinear near-field coordinate from -∞ < ρ < ∞.  In other words, its Fourier
spectrum is bandlimited to approximately ±k, when the test and probe
antennas lie outside each others reactive fields.  Fourthly, thee algorithm is
described for computing accurately and rapidly the many zeros of integer-
order Bessel functions needed to represent the fields off electrically large
antennas.  Lastly, the errors between the exact far fields and those computed
from the rigorous sampling-reconstruction summations and from the
nonrigorous direct summation are shown for the offset circular-aperture test
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During the San Clemente Island Ocean Experiment (SCOPE), a 9.3 GHz
radar developed by the NOAA Environmental Technology Laboratory (ETL)
was operated from an elevated site (573 m AGL) on San Clemente Island to
study atmospheric influences on microwave scatter from the ocean.  On
several occasions radar images of the ocean had dramatic patterns which we
do not believe could have been caused directly by ocean waves.  For
example, at a 2-deg grazing angle, we observed a linear echo having a
normalized radar cross-section (NRCS) of -35 dB approaching the radar at 17
m/s.  A second example is that of a wave-like echo having a "wavelength" of
about 2 km.  Many wavelengths are evident in the image.  The echo had no
apparent movement over its 15 minute coherence time.  Doppler velocity
patterns for both of these cases was bland, showing none of the structure
observed in NRCS.  These features were generally the same at horizontal and
vertical polarization.  No unusual wave disturbances were reported by
observers on nearby research vessels.  We hypothesize that these patterns
were caused by disturbances on the marine inversion located below the
height of the radar.  These disturbances caused variations in curvature of the
radar beam resulting in small changes inn grazing angle at the surface.
Since at these small grazing angles (about 2 deg) NRCS is very sensitive to
small variations in grazing angle, we speculate that a standing wave on the
inversion resulted in a periodicity in grazing angle with distance from the
radar.  For this case, MBL  flow was directly across the axis of the island and
nearby soundings did confirm that the marine inversion was below the height
of the radar.  To test this hypothesis we performed a ray trace calculation with
software provided by the Naval Command Control Ocean Surveillance Center
(NCCOSC).  The Engineer's Refractive Effects Prediction System (EREPS)
ray tracing program allowed us to compute the effect of propagation through a
wavy inversion.  In our presentation we will show the results of ray tracing
through a refractivity field constructed from a nearby sounding with the MBL
inversion height modulated in a space by a wavelength similar to that
observed in the NRCS image.  The synoptic conditions that produced the
Abstract Text
background refractivity profile will also be discussed.  (Authors' abstract,
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Because specific differential phase is obtained from phase estimates it does
have several advantages over power measurements for estimation of rain rates
in weather radars.  These are: (1) It is independent of receiver and transmitter
calibrations; (2) it is not affected  by attenuation; (3) it is immune to beam
blockage; (4) it is not affected by ground clutter cancelers; (5) it is not
sensitive to variations in drop size distribution; (6) it is not sensitive to beam
filling; (7) it is not biased by the presence of hail; (8) it provides signatures of
anomalous propagation that can be filters out of the signal.  Advantages 1
through 4 are all rooted in their relative independence of phase measurements
from amplitude of the signals.  The remaining benefits are tied to physical
principles.  We quantify several of the listed advantages and show examples
of measurements that corroborate theoretical expectation.  (Author's abstract,
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Reporting DF bearings is typically only an intermediate step toward the true
goal of locating the position of a radio transmitter.  For more than 20 years,
TRW and other organizations have used algorithms, known as FIX algorithms,
that calculate emitter location over the entire surface of the earth as proposed
to triangulation over a small "flat" portion of the earth.  Advanced methods
associate planes of bearing with the measured bearings, and characterize
these planes by their unit normal vectors.  The emitter can be located  by
finding the unit vector from the earth's center that minimizes the weighted
sum of the squares of its inner products with the normal vectors.  This method
can use a closed form eigenanalysis solution although an iterative
eigenanalysis process provides improved emitter location accuracy.  The
emitter location and the error probability ellipse are found in the terms of the
eigenvalues and eigenvectors of 3x3 matrix.  This paper addresses a method
developed by TRW that uses the eigenanalysis solution as a seed for a
second algorithm that reduces the effect of bias in the emitter location
algorithm and improves the error ellipse parameters by incorporating the effect
of correlated errors from the lines of position (LOPs).  The latter feature
overcomes the problem of earlier algorithms abnormally predicting small error
ellipse size, particularly when using a large number of bearings.  (Abstract
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AnonymousAuthor Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
The major objectives of the conference were listed as: (1) Obtain a better
understanding of the ionosphere and radio propagation, primarily related to the
HF DF problem; (2) Discuss the limitations on DF systems resulting from
propagation effects, related to many classes of DF systems and will vary as a
function  of frequency; (3) Examine current  operational DF and radiolocation
systems; (4) Assist in delineating those areas of R&D which should be
emphasized in future DF and radiolocation systems.  (Abstract taken from






Tactical TDOA/FDOA LocationTitle Text
AnonymousAuthor Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
This presentation by Loral Federal Systems, Owego, includes definitions of
the multiple intercept predetection processing concept, location, performance
considerations, platform time and frequency, receiver performance, signal
environment, and deployment geometry.  (Abstract written for purpose of this
publication by Southwest Research Institute, proceedings, English language,






Navy Tracking InitiativesTitle Text
Bell, RonaldAuthor Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
As part of initiatives to develop improved exercise reconstruction and analysis
capabilities, work has been ongoing to develop a long range, (over the
horizon) vessel tracking system.  Several technologies have been used and
evaluated as potential candidates, meteor burst communications and Radio
Direction Satellite Service (RDSS), INMARSAT Standard C, and OmniTRACS
(trademark).  This paper discusses these technologies.  With limitations,
these technologies have the potential to provide reliable, long range telemetry,
vessel tracking and communications for marine applications.  (Author's






Fix Accuracy Improvements in Confirming DF NetworksTitle Text
Black, Q. R. and Johnson, R. L.Author Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
This paper is concerned with two issued fundamental to improving the
operational geolocation performance of triangulation DF nets: (1) target
location accuracy cannot be significantly improved by enhanced DF
accuracy; the numbers of bearings mistakenly reported on the wrong signal
(but included in the fix) limit the achievable fixing performance, and (2) DF net
operations must become increasingly automated as the number of personnel
and funding for radiolocation operations diminish.  The first part  of the  paper
presents the results of computer simulations which illustrate the degree of
location performance improvement possible with expert confirming DF nets
relative to conventional net technology.  The second part of the paper reviews
advanced signal  processing techniques and reports results of experimental
evaluations for practical implementation of a confirming DF net technology.






Direction Finding with a Vector SensorTitle Text
Bull, Jeffrey F.Author Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
A vector sensor simultaneously measures the complete electric and magnetic
fields at a single point in space.  Practically, it comprises an array of
electrically small antennas in a collocated geometry.  Three orthogonal
dipoles measure the components of the electric field while three orthogonal
loops measure the components of the magnetic field.  Thus, a vector sensor
is isotropic to polarization and angle-of-arrival (AOA).  For direction finding
(DF) it is the ultimate small aperture providing the most information about the
signal scenario in the smallest physical space.  Furthermore, it is inherently
broadband since the spatial response of the electrically small elements are
independent  of frequency and the array geometry is collocated.  In this
paper, we will describe a vector sensor designed and built for operation in the
high frequency (H) band, i.e., 2 to 30 MHZ.  Its bearing error performance will
be described by comparing it to that of an Adcock array and determining an
effective aperture size.  Superresolution algorithms will be discussed and
simulated as well as measured results presented.  (Author's abstract,






Technology Drivers in Manpack Systems: Signal Acquisition, Small
Antennas, and Single Channel Interferometry
Title Text
Conkle, John and Peavey, DavidAuthor Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
Delfin Systems has developed the SOF SIGINT Manpack System (SSMS), a
Manpack communications intercept, direction finding, and exploitation
system being produced for the United States Special Operations Command
(USSOCOM) and others.  The system has met expectations for accuracy,
reliability, and functionality.   It covers 1 to 2,000 MHZ, weighs just 42 pounds
while consuming an average of only 3.9 watts.  It has a demonstrated MTBF
of greater than 6,600 hours and passed the Army's difficult parachute jump
reliability test without difficulty.  The development tasks included requirements
to minimize size, weight, and power while maximizing performance and
functionality.  This paper described technology solutions to the several
challenges presented.  (Abstract written for purpose of this publication by






CROSSHAIR: Technical Overview and AssessmentTitle Text
Derosa, George, Oseroff, Don and Rosier, BobAuthor Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
CROSSHAIR is the project name for an evolving worldwide DF net which
includes Army, Air Force, Navy and other cooperating DF elements.  The
FLAGHOIST (FH) and CENTERBOARD (CB) developments, which exist
under the CROSSHAIR umbrella, are the main subjects of this presentation.
FLAGHOIST was a project to upgrade communications from existing Navy
(BULLSEYE) sites.  It replaced low speed (75 baud) site comes with high
speed point to point and wide area net (WAN) comes.  CENTERBOARD was
a project to upgrade the Navy (BULLSEYE) mission management and control
capabilities to provide increased product report quantity, quality and
timeliness.  It utilized and further upgraded the comes capability provided by
FH.  These projects represent a large development effort exceeding a decade
in duration.  Approximately 750K of new code was written (primarily
Ada/Fortran) and integrated with multiple COTS/GOTS packages.
Enhancements to the fielded systems are continuing.  FH/CB are essential
elements of the CROSSHAIR architecture and it is anticipated that additional
enhancements will be made to further support CROSSHAIR's evolving
mission.  (Abstract taken from authors' background statement, proceedings,






Practical DF Algorithms for Cluttered Shipboard SitingTitle Text
Hipp, Jackie E.Author Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
In performing radio direction finding from a cluttered shipboard environment,
the DF system must operate with conducting, resonant structures in the near
field of the DF antennas.  As a result, the DF system has to contend with
antenna patterns so highly distorted that closed form solutions frequently
become unreliable, even with calibration correction.  In these circumstances,
a bearing look-up table must be used, requiring a vector of antenna responses
as the look up basis for the bearing.  The following paragraphs discuss the
concept of vector matching DF, its advantages, the design factors influencing
its  performance, and performance examples in a cluttered shipboard
environment.  (Abstract taken from author's introduction, proceedings, English






Modelling Studies of HF Direction Finding in the Presence of Extended
Scattering Regions and Sporadic E
Title Text
Jenkins, Robert W.Author Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
Interferometric HF direction-finding (DF) observations made at Alert suggest
that the signals are often scattered from patches of small-scale irregularities
which are embedded in the polar ionosphere and experience the same
antisunward convective motion.  A simple scattering model and simulation
software have been  developed which provide results similar to those seen.
Sporadic-E propagation, which yields an accurate estimate of the transmitter
bearing, is occasionally seen in the Alert interferometric measurements.  The
interferometric technique permits sporadic-E to be seen only when it is the
strongest mode.  However, a multi-direction estimator such as MUSIC can
extend sporadic-E visibility to other times as well.  The simulation software
was extended to include sporadic E, and run with the MUSIC algorithm to
explore the increase in sporadic-E visibility that results from a multiple-
direction estimator, for various DF array geometries.  (Author's abstract,






Bearing Errors Measured During SPRINGBOARD and their Predictions
from Geophysical and Signal Parameters
Title Text
Jones, T. B., Warrington, E. M. and Rogers, N. C.Author Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
In the SPRINGBOARD experiment, the bearings and signal characteristics of
HF transmissions from Halifax, Iqaluit and Wainwright, Canada, were
measured at a number of DF sites.  Special receiving equipment was
constructed to measure both the signal characteristics and its bearing
independently of the operational DF networks.  This enabled bearings to be
recorded at regular two-minute intervals on the three frequencies normally
transmitted.  The location of the transmitting and receiving sites are shown
and full details of the experimental arrangements have been given elsewhere.
The bearing errors recorded during these experiments were far larger and
more systematic than had been expected.  Large bearing deviations were
observed on all three types of propagation  paths monitored, i.e., (a) Polar
cap, (b) trans oval,   sub-oval.  Furthermore, all three frequencies monitored
(i.e., 5, 10, 15 MHZ) exhibit bearing derivations but not necessarily of the
same magnitude or even at the same time intervals.  The magnitude of the
bearing swings and the time intervals at which they occur are strongly
dependent on geophysical conditions.  The magnitude of the auroral
geomagnetic index Ap is found to provide a good indicator of the magnitude
and times of the occurrence of the large bearing errors.  The bearing variance
is also related to the signal characteristics, especially to the frequency
spread (i.e., the Spread Index), which has already been established as a key
parameter during the NONCENTRIC project.  All of the effects reported can be
related to the basic behavior of the high latitude ionosphere.  In particular,  the
sub-auroral Trough is a dominant feature in the  ionosphere that determines
the time of occurrence and magnitude of the bearing errors.  These
ionospheric features can be modeled to a high degree of accuracy and in
consequence, it is possible to predict the period during which large bearing
errors can occur.  Moreover, it is possible to determine whether the bearing
swing will be positive or negative and for how long these disturbed conditions
will persist.  The unprecedented time resolution of the bearing measurements
made with the SPRINGBOARD system are a unique resource for DF studies.
It has proved possible to identify both  signal parameters and geophysical
conditions which are closely related to the occurrence of large bearing
deviations from the great circle bearing (GCB).  It is, therefore, possible to
Abstract Text
device a "Rule Base" which will enable periods of poor bearing performance to
be identified at any given DF site.  This means that the LOB's entered into the
DF fix algorithm can be relatively weighted as to their reliability, which will
therefore lead to a higher confidence in the final fix position.  (Abstract taken





The Noncentric and  Springboard ExperimentsTitle Text
Jones, Tudor B. and Perry, Jane E.Author Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Arctic regions, diurnal, auroral, trough, polar cap,
predictions, propagation modeling
Keyword Text
This paper is an overview of the Noncentric and Springboard high latitude
experiments.  The objective of the Noncentric experiment was to investigate
the characteristics of HF signals propagating to high latitude sites and to
determine how these changed during disturbed conditions.  The Springboard
experiment has made it possible to relate the bearing performance
quantitatively to the properties of the high latitude ionosphere and to more
general measures of ionospheric disturbance such as geomagnetic index Ap.
The conclusions of both experiments are shown in separate tables.  (Abstract
written for purpose of this publication by Southwest Research Institute,






Preliminary Test Results from a Carry-on Multi-Platform GPS-Assisted
Time Difference of Arrival System
Title Text
Leach, Mark P. and Feuerstein, David N.Author Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
An emitter geolocation system which uses time-difference-of-arrival (TDOA)
techniques augmented by precision Global Positioning System (GPS)
technology is described.  An overview of the application and the project is
presented as well as the key design features of the prototype development
system.  An analysis of the expected geolocation error for given scenarios is
presented and preliminary test and simulation results are provided.  Plans for
shipboard tests of the system are also discussed.  (Authors' abstract,






Situation Awareness  Beacon With Reply (SABER)Title Text
Lease, William AndrewAuthor Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
The SABER concept has unparalleled versatility and tremendous potential for
solving positive friend ID (FID) problems and contribute significantly to combat
situation awareness on the battlefield.  Because of SABER's potential,
affordability, and respect gained throughout this and preceding programs, the
Deputy Under Sectary of Defense (Acquisition and Test) tasked the Assistant
Secretary of Defense (Communications, Command, Control, and Intelligence)
to consider the SABER concept for an advanced concept technology
demonstration program in fiscal years 1996 and 1997.  In summary, SABER
was developed by a partnership between Navy Space, the Joint Command
and Control Warfare Center, and Southwest Research Institute.  SABER is
ready to meet the challenges of modern warfare and can save lives and be a
significant factor on the battlefield.  SABER takes advantage of inexpensive
tracking technologies, an innovative multiplexing approach, state-of-the-art
electronics, and computer programming.  The system is reliable, affordable,
and operationally practical.  (Abstract taken from author's summary remarks,






SABER/SILO Architecture ConsiderationsTitle Text
Lewis, LarryAuthor Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text





Shipboard Carry-on HF DFTitle Text
Saulnier, S. P.Author Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
This paper will outline carry-on HF DF system requirements and design
tradeoffs appropriate for carry-on DF installations.  The HFS-100/02 HF DF
set will be discussed as an example of a recently fielded carry-on HF DF






MUSIC, 15 Years AfterTitle Text
Schmidt, RalphAuthor Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
The problem of measuring the direction of arrival of a signal source from an
array of receiving antenna is complicated by the occurrence of multiple co-
channel signals.  The MUltiple SIgnal Classification or MUSIC algorithm was
developed in 1977 and published in 1979 in response to this problem.  Since
then, Signal Subspaces and the MUSIC algorithm have been widely analyzed
and applied.  In the case of electromagnetic or radio waves, the application to
general antennas positioned arbitrarily is important.  The advantages of
polarization diversity are particularly important.  With respect to time series, a
tapped delay line is widely used to provide the data to measure the
frequencies of multiple sinusoids present.  With the benefit of hindsight, an
intuitive, pictorial approach is taken to discuss the algorithm, its variants and
its many applications.  (Author's abstract, proceedings, English language, file






Synoptic Characterization of Mid-Latitude Single Ionospheric ModesTitle Text
Sherrill, W. M. and Brown, Bradley C.Author Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
In this paper, we briefly describe the azimuth/elevation behavior of 1F - 4F
modes on paths nominally between 900 and 3500 Km range.  Hourly azimuth
angular spread, computed as RMS deviation from the azimuth trend line
(RMSD) is compared for each mode..  The azimuth RMSD resulting from a
single (1F) ionosphere transit during the most stable period in the afternoon is
approximately 0.5 degree.  At nighttime the 1F RMSD is of the order of 0.8
degree.  Higher order modes incur increasing azimuth RMSD with mode order
in excess of a factor of 2 greater than the 1F RMSD.  Ground scatter-induced
azimuth RMSD observed on rough terrain is approximately 1.5 degree
compared to the quasi specular ground scatter obtained from smooth, water-
saturated terrain.  Corresponding 1F bearing error statistics show equivalent
0.5 degree and 0.8 degree standard deviation (SD) for day and nighttime
respectively.  Higher order mode bearing error SDs are larger than azimuth
SDs due to the increasing incidence of systematic offsets from the great






Longroot Validated DFTitle Text
Stein, StephenAuthor Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
The LONGROOT system provides an enhanced automatic direction finding
capability which includes validation processing to determine whether a DF
result is on a specified signal of interest.  The DF processor (DFP) consists of
three major  components:  TCI's Model 8060 DF Processor with Model 8400
multichannel DF receiver and Model 8410 RF Switch; a validation processor
based on TCI's Modulation Analysis Unit (MAU); and a control processor.
The validation processor determines whether there is a signal in the receiver
passband which matches the specifications of the signal of interest, including
modulation type, parameters such as baud rate and shift, and text string (if
OOK Morse).  The processor stores up to one hour of signal data, with
individual missions of up to three minutes duration, for post-facto processing.
The validation processor that forms part of the LONGROOT DFP provides the
ability to automatically confirm that the signal of interest is, in fact, the signal
whose LOB is returned.  Based on proven off-the-shelf technology, the
confirmation is accurate at least 90 percent of the time for all required signal
modulation types.  A unique signal definition language permits the system to
adapt to the changing signal environment without the necessity of re-
programming.  (Abstract taken from author's introduction and conclusion,






Correlation Based HF Superresolution DF ExperimentsTitle Text
Struckman, KeithAuthor Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
Sanders pioneered the implementation of complex domain shipboard DF
processing  during the development of the Navy's HF/VHF SRD-19 (outboard)
system.  This technique was identified as correlation interferometer direction
finding (CIDF). CIDF correlates complex measured antenna voltages with
complex steering vectors to compute accurate angle-of-arrival (AOA) values
CIDF was originally developed as a single polarization DF technique, such as
V or H. Demands for all polarization DF fostered the development of PI-CIDF,
an algorithm that generates accurate AOA values independent of the
polarization of the incident signal.  Sanders superresolution multiple signal DF
technique is identified as S-CIDF, which is based on the covariance matrix
generated by antenna voltage cross product sums.  Signal eigenvectors
associated with this covariance matrix are  processed against complex
steering vectors to yield multiple DF solutions, one for each signal within the
digital IF passband,  One AOA solution will be produced if there is one signal
in the IF of all parallel DF channels.  If two signals are present, two AOA
values will be calculated.  The number of AOA values is limited to (NA-1),
where NA equals the number of parallel receiver/antennas.  Conventional
superresolution techniques are applied to the problem of multiple independent
signals within the IF passband, and is not applicable to the coherent signal
multipath problem unless array processing techniques such as spatial
smoothing are employed.  There is however one very important area where the
coherent multipath can be resolved by covariance matrix processing
techniques, this the infamous near-vertical-incidence-signal (NVIS) direct
wave multipath problem.  The large time delay associated with the signal
reflected from the ionosphere produces an incoherent condition that can be
identified and resolved by covariance matrix eigenvector processing.  Most of
this paper is presented as a compilation of existing viewgraphs that were
generated as RDF algorithms have been developed and tested.  The major
exception is the data shown on page 2.  This figure shows the first, March 2,
1973, CIDF pattern processed from HF data recorded on 24 ferrite loop
antennas that were distributed around the deck edge of the DDG-35.
(Abstract taken from author's opening remarks, proceedings, English






A Reminiscence: Radio-Buoy TrackingTitle Text
Swenson, George W. Jr.Author Text




(From memory, without reference to records.)  I believe it was about 1969 or
1970 that I was asked by the late Shale Niskin to develop a radio-tracking
system to locate free-floating oceanographic buoys.  Mr. Niskin was, at that
time, head of the Ocean Engineering Department of the Rosenstiel Institute of
Marine and Atmospheric Sciences of the University of Miami, and founder and
president of the firm, General Oceanics, Inc.  I've forgotten the exact
frequency we used, but it must have been in the neighborhood of 150 MHZ,
and the power was only a few milliwatts, so we could operate under Part 15 of
the Radio Regulations.  I designed a Yagi antenna with four (I think) elements,
and mounted one antenna on either end of a horizontal spar, about 3/4-
wavelength long.  I fed them 180 degrees out of phase to give a composite
reception pattern with a deep, narrow null in the broadside direction, but with
substantial gain on either side of the null.  The antennas were vertically
polarized.  This rig was mounted on a tripod with a compass rose, and could
be rotated by hand to center the null on the target.  The receiver was a
transistorized broadcast-band portable set, provided  with a VHF converter,
procured through ham-radio-supply sources.  The demonstration-target
transmitter was a single-transistor crystal oscillator.  I believe, for
demonstration purposes, I just bought some oscillator kits from a crystal
manufacturer.  These were mounted in 500-milliliter plastic bottles, together
with a couple of D-cells, and the bottles were weighted with sand to just
above neutral buoyancy.  Protruding vertically through the bottle cap was a
wire antenna, about 15 cm long.  This whole assembly was almost invisible
when floating in the ocean waves.  Niskin arranged for a demonstration, using
the University of Miami's largest oceanographic-research ship, whose name
I've forgotten.  We set up the antenna array on the bridge of the ship and
cruised out into the Gulf Stream ten  or fifteen miles off shore.  There, we
threw a bottle-buoy into the water and proceeded another ten miles farther.
The ship's captain scoffed, "We'll never see that again!"  Turning around, we
headed back toward the buoy following my shouted steering corrections, as I
bracketed the antenna null by tweaking the rotation handle.  Eventually, as
the signal grew stronger in the headphones and the null grew sharper as the
noise was suppressed by the automatic-gain control, we closed in on the
target.  Finally, the lookout in the bow shouted, "We're going to run it down!"
Abstract Text
A seaman in the side cargo door scooped  up the bottle with a landing net
and brought it, in triumph, to the bridge.  That convinced the captain, who
declared that the technique would revolutionize the oceanography business.
Despite that, though my consulting fees were duly paid, I never heard
anything further about the matter.  In roughly the same time frame, I was
approached by a colleague, Prof. William W. Hay, of the University of Illinois
Geology Department, who wanted to track the current patterns in the lagoon
of Bimini Island in the Bahamas.  I built some of the same-style buoys
described above, and bought some very simple VHF receivers from a
company supplying wildlife-telemetry equipment (it was not one of the
Champaign, Illinois-based suppliers).  We put two directional-antenna
systems, like the one described above, on coral reefs and one on a derelict,
stranded ship so as to get good intersection angles to all parts of the lagoon.
The study area was a few miles in extent.  With three observers taking
bearings on the buoys, and reporting by walkie-talkie radio, we were able to
plot the buoy's position minute by minute, and thus determine the streamlines
and speed of the currents.  We were also able to direct a boat to pick up the
buoys for reuse.  In fact, we never lost a buoy, with one exception.  It
escaped out the entrance to the lagoon and was swept over the horizon by
the Gulf Stream, never to be seen or heard again.  So far as I know, this
technique has not been adopted extensively by oceanographers, although it
seemed to be very economical and effective.  [Swenson is Professor Emeritus
at the University of Illinois at Urbana Champaign, Champaign, Illinois.]
(Abstract cites paper in its entirety, formal literature, English language, file





Super-resolution DF Experiments  in the UKTitle Text
Warrington, E. M., Jones, T. B. and Moyle, D. E.Author Text
Symposium on Radiolocation and Direction Finding, Southwest Research
Institute, San Antonio, Texas, 6-7 June 1995.
Source Text
Keyword Text
Measurements have been made using several wide aperture antenna arrays
on ionospherically propagated HF radio signals received over distances of up
to about 1400 km.  The directions of arrival of these signals were estimated
by means of two super-resolution algorithms: (a) the MUSIC algorithm and (b)
an iterative null steering technique based on the IMP (Iterative Multi-
Parameter) algorithm developed by Clarke et al at DRA, Malvern and the
DOSE (Direction Of Arrival by Signal Elimination) algorithm developed by
Zatman and Strangeways at the University of Leeds.  The iterative null
steering algorithms have not been widely publicized in the literature, hence a
full description is included in this paper.  MUSIC has, however, been
extensively discussed and reference may be made to Hill and Gething for
introductory descriptions and to Schmidt for full details.  (Abstract taken from






Secret Weapon:  US High Frequency Direction Finding in the Battle of
the Atlantic
Title Text
Williams, Kathleen BroomeAuthor Text
Naval Institute Press, Annapolis, Maryland, ISBN 1-55750-935-2,  1966Source Text
HFDF Shipboard, direction finding,  World War IIKeyword Text
This book reviews the contribution of shipboard HFDF to winning the war
against the German U-boat in the Battle of the Atlantic.  Chapters describe
the use of HF communications by U-boat commanders and review the
development of British and US direction finding for antisubmarine warfare.  The
book focuses on the development of the goniometer scanned crossed loop
shipboard direction finder by Henri Busignies of ITT, Paris.  The comparative
evaluation by the US Naval Research Laboratory of the resulting DAQ HFDF
with the British FH3 system is reviewed,  leading to final adoption of the DAQ
by the US Navy for installation on convoy escort ships.   The author quotes
extensively from interviews of Navy personnel on both sides regarding the






Least Squares Range Difference LocationTitle Text
Schmidt, Ralph O.Author Text
IEEE Trans. Aerosp. Electron. Syst., to appear January 1996.Source Text
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Ray-tracing studies of the arrival direction and the ionospheric
penetration of whistlers at low latitudes
Title Text
Nakamura, Y.Author Text
Journal of Geophysical Research, Vol. 98, No. A9, pages 15729-35.  Author's
Association:  Communications Research Labortory, Ministry of Posts &
Telecommunications, Tokyo, Japan.
Source Text
ionospheric electromagnetic wave propagation,
magnetospheric electromagnetic wave propagation,
whistlersionosphere, magnetosphere, radiowave
propagation, arrival direction, ionospheric
penetration, whistlers, low latitude, whistler, narrow
zenith region, field-aligned duct, exit, mechanism, ray-
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Keyword Text
Direction-finding measurements of whistlers on the ground at low latitudes
reveal that whistlers arrive from narrow zenith regions of only a few tens of
kilometers in diameter. Using an appropriate geomagnetic field model and an
ionospheric model including a field-aligned duct, the characteristics of the
arrival direction of low-latitude whistlers are studied. Wave normal directions
at the duct exit are calculated for whistler waves initially injected vertically
upward at the conjugate duct entrance. Vertically downward wave normals
appear at the duct exit quasi-periodically for the injection positions at the duct
entrance. Thus the whistler duct operates to direct the wave normal of
whistlers at the duct exit vertically downward and make ionospheric
penetration easier. The mechanism of this penetration is investigated
comparing the observed characteristics of the arrival direction with the ray-
tracing calculations. The whistler energy emitted from the duct exit reaches
the bottom of the ionosphere without spreading and then is radiated into free
space from there. The heights of the conjugate duct ends at low latitudes are







Integrated acousto-optic heterodyning device modules in LiNbO/sub 3/
substrate
Title Text
Xu, G.D. and Tsai, C.S.Author Text
Applied Optics, Vol. 31, No. 25, pages 5259-68.Source Text
acousto-optical devices, diffraction gratings,
integrated optics, lenses, light interferometry,
lithium compounds, spectral analysisintegrated optics
modules, optical modulation, Ti-indiffused waveguide
lens, acousto-optic heterodyning device, wideband AO
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MHz, 0.6328 micron, 1 mW, 50 mW, LiNbO/sub 3/ substrate
Keyword Text
The paper reports the realization of integrated acousto-optic (AO) device
modules that combine a wideband AO Bragg cell, an ion-milled Bragg
diffraction grating, and a titanium-indiffused proton-exchanged waveguide lens
in a Y-cut LiNbO/sub 3/ substrate, 1*8*16 mm/sup 3/ in size, to perform
optical heterodyning, and their application to RF signal processing. These
integrated AO heterodyne modules have demonstrated the capabilities for
channelized detection of the amplitude, the frequency, and the phase of
wideband RF signals and thus the capability to perform interferometric RF
spectral analysis with significantly improved performances over the
conventional AO Bragg cells. The single-unit (basic) modules have provided
single-tone simultaneous and two-tone third-order spurious-free dynamic
ranges of 51 and 40 dB, respectively, and a bandwidth of 205 MHz centered
at 350 MHz at the optical wavelength of 0.6328 mu m, the optical power of 1.0
mW, and the drive power of 50 mW/RF signal input. Furthermore the dual-unit
modules that consist of a pair of identical basic heterodyne devices in the
same LiNbO/sub 3/ waveguide substrate, also 1*8*16 mm/sup 3/ in size, have






The effect of subionospheric propagation on whistlers as deduced from
direction finding measurements
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Authors' Association:  Department of Electronic Engineering, Chubu
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Source Text
atmospheric electromagnetic wave propagation,
atmospherics, electromagnetic wave polarisation,
lightning, whistlerswhistlers subionospheric
dispersion, VLF, ELF, subionospheric first-order mode
cutoff frequency, higher-order modes cutoff
frequencies, AD 1988 01, left-hand circular
polarisation, waveguide modes, subionospheric modes
excitation, ELF modes excitation, TE mode waves, TM
mode waves, aeronomy, elliptical polarisation,
magnetospheric ducts, geomagnetic latitude 10.0 degrees
N to 19.4 degrees N, subionospheric propagation,
magnetospheric whistlers, high resolution digital
spectral analysis, field-analysis direction finding
measurement, South China, very low latitude whistlers,
Earth-ionosphere waveguide, dispersion effects, wave
polarization, incident angle, whistler duct structure,
ionospheric transmission, downgoing whistler, 0 to 10
kHz
Keyword Text
The characteristics of subionospheric propagation of magnetospheric
whistlers have been investigated by means of both high resolution digital
spectral analysis and field-analysis direction finding measurement for
whistlers observed in South China. It is found that very low latitude whistlers,
which propagate in the Earth-ionosphere waveguide over a distance of the
order of 1000 km, exhibit very clear additional dispersion effects near the
cutoff frequencies of the subionospheric 1st- and higher-order modes. The
additional traces are left-handed polarized, and when the frequency
approaches the cutoff frequencies, the wave polarization becomes very close
to exactly left-handed circular and the incident angle becomes nearly vertical.
The whistler components at frequencies away from the cutoff frequencies are
linearly polarized. The authors emphasize the importance of the
subionospheric propagation characteristics in the study of the whistler duct
structure, the ionospheric transmission of a downgoing whistler, and its






Mechanism of low-frequency radio emissions in the heliosphereTitle Text
Macek, W.M.Author Text
Geophysical Research Letters, Vol. 21, No. 4, pages 249-52, February.
Author's Association:  Space Research Center, Polish Academy of Science,
Warsaw, Poland.
Source Text
astrophysical plasma, astrophysical radiation
mechanisms, plasma waves, radioastronomy, solar windlow-
frequency radio emissions, Langmuir waves, outer
heliosphere, nonlinear interaction, electromagnetic
radiation, second harmonic, plasma frequency, source
region, Voyager plasma wave instrument, electric
fields, VLF, ELF, 2 to 3 kHz
Keyword Text
Presents a model for the generation of Langmuir waves in the outer
heliosphere. The author further invokes the nonlinear interaction between the
Langmuir waves resulting in electromagnetic radiation, at the second
harmonic of the plasma frequency, which is able to leave the source region.
This model can provide a quantitative explanation of the remote observation of
radio emissions at 2-3 kHz by the Voyager plasma wave instrument in the
outer heliosphere. If these radio emissions are generated by Langmuir waves,
the Langmuir wave electric fields at the remote source are estimated to be
100-200 mu V m/sup -1/. Location of the source of the emissions at the







Effect of a finite spatial-coherence outer scale on the covariances of
angle-of-arrival fluctuations
Title Text
Borgnino, J., Martin, F., Ziad, A.Author Text
Optics Communications, Vol. 91, No. 3-4, pages 267-79, July.  Authors'
Association:  Department d'Astrophys., Nice-Sophia Antipolis University,
France.
Source Text
atmospheric optics, light coherence, transverse
covariances, optics, light propagation, finite spatial-
coherence outer scale, angle-of-arrival fluctuations,
longitudinal covariances, wavefronts, atmospheric
turbulence, Kolmogorov-Tatarski model, Von Karman
model, Fried's parameter, numerical simulation,
differential seeing measurements, long baseline
interferometry, statistical analysis, site testing
Keyword Text
The transverse and longitudinal covariances of the angle-of-arrival fluctuations
are theoretically calculated, taking into account the effect of a finite outer
scale for the spatial coherence of the wavefronts perturbed by the
atmospheric turbulence described successively by the Kolmogorov-Tatarski
model and the Von Karman model. Estimations of this outer scale can thus
be deduced from simultaneous measurements of these covariances and
Fried's parameter r/sub 0/. A numerical simulation supports this statement.
The effect of a finite outer scale on differential seeing measurements is
estimated for typical experimental conditions. For long baseline interferometry
the statistical analysis of angle-of-arrival fluctuations appears to be a very







Sectoral phase modes from circular antenna arraysTitle Text
Griffiths, H.D. and Eiges, R.Author Text
Electronics Letters, Vol. 28, No.17, pages 1581-2, August.  Authors'
Association:  University College, London, UK.
Source Text
antenna phased arrays, antenna radiation patterns,
antenna theory circular antenna arrays, sectoral phase
mode, broadband directional beam, linear phase slope,
multimodal phase-comparison direction-finder, multiple
signal environment, null steering agility, multibeam
null-steering system
Keyword Text
A simple technique for confining circular-array phase modes to angular
sectors is introduced. Each sectoral phase mode (SPM) is a broadband
directional beam characterised by an approximately linear phase slope. It is
shown that the performance of a multimodal phase-comparison direction-
finder in a multiple signal environment and the null steering agility of a










Electronics Letters. Vol. 29, No. 23, pages 2013-14, November.  Author's
Association:  Department of Engineering Science, Oxford University, UK.
Source Text
array signal processing, genetic algorithms, iterative
methods, radio direction-findingbearing estimation,
sensor location uncertainties, genetic approach,
genetic optimisation algorithm, adaptive weighting
function, direction of arrival, multiple sources,
computer simulation, MUSIC algorithm
Keyword Text
A genetic approach which combines a genetic optimisation algorithm with an
adaptive weighting function has been developed to estimate the bearing or
direction of arrival (DOA) of multiple sources in the presence of sensor







Radio Direction Finder AN/SRD-501 Instruction ManualTitle Text
AnonymousAuthor Text
Radio Direction Finder AN/SRD-501 Instruction Manual, BRCN 1874,
Canadian Forces, RCN Stock No. 5825-21-844-8871, General Precision
Industries, Ltd. 455 Craig St. W., Montreal 1, Quebec, Contract No. 365828.
Source Text
Keyword Text
It is the purpose of this instruction book to provide operating, installation, and
maintenance instructions for the direction finder type AN/SRD-501.  The book
also contains a parts list and overhaul information for the equipment.  The
AN/SRD-501 is a radio direction finder.  It provides a means of determining
the direction of arrival of a radio signal within the frequency range 60 kc to 30
mc.  The equipment is especially designed for Canadian shipboard operation.






The Study of Sea Waves by the Diffraction of Radio WavesTitle Text
Barber, N. F.Author Text
Cooperative Institute for Research in Environmental Sciences, University of
Colorado, Boulder, Colorado 80302, no date given.
Source Text
Keyword Text
For many engineering purposes, it is desirable to be able to use
meteorological charts to deduce the kinds of waves that will be crossing a
given region of sea at a given time.  Because waves travel across the sea and
take a considerable time to develop, the waves on a given region of sea may
have arrived there from regions where the wind had a different history.
Nevertheless, reliable forecasts should be possible if there were reliable rules
about the manner in which waves grow under a wind.  Such rules are not at all
reliable at present, and the principal reason seems to be the lack of a
convenient method of measuring the waves that exist on any given region of
sea.  One cannot expect to build good rules relating the waves to the wind
unless one is able to measure both the waves and the wind on many different
occasions.  Present techniques for measuring wind are fairly simple and
reliable but techniques for measuring waves tend to be tedious, costly, and
inadequate.  Techniques for measuring sea waves nearly all require an
instrument to be anchored under the sea surface or to be set floating on the
sea surface.  This tends to be costly.  The measurements are usually
inadequate because the instruments are not able to distinguish between
waves traveling in different directions.  Even without that distinction much
computation needs to be done before different types of wave can be
distinguished by wavelength or frequency.  The method of studying sea waves
by the diffraction of radio waves is much more promising.  Nothing need be
put in the sea except from time to time for the purposed of calibrating the
radio instrument.  The radio instrument can be based on shore, or can be
operated from an aircraft or from a ship going about its normal duties.  The
radio method automatically distinguishes between wave types of different
wavelength, so no more data-processing is needed than could be achieved in
the radio apparatus itself.  This means that the "directional spectrum" of the
waves in that region of sea can be displayed almost at once.  The present
report is an outline of the basic idea of the radio method, followed by
suggestions for adapting it to use on shore, in a ship or in an aircraft.  The
numerical discussions assume that the apparatus aims to explore waves
ranging in wavelength from 30 meters to 3009 meters.  These are probably the
types of waves of principal interest in engineering or navigation.  The period
and speed of some waves in this range are given in this paper.  (Abstract
Abstract Text
taken from author's opening paragraphs, notes for a seminar, English





High-Frequency Direction FindingTitle Text
Burtnyk, N.Author Text
Bulletin of the Radio and Electrical Engineering Division, National Research
Council of Canada, vol. 16, no. 1, pp. 19-21.
Source Text
Keyword Text
Irregularities in the wave field produced by interference between the
component rays of ionospherically propagated wave energy are the main
source of error in HF direction finding.  Wide-aperture interferometers can
provide a substantial reduction of this error over narrow-aperture systems, but
time-averaging over extensive periods (in the order of one minute) must be
employed in the measurements to resolve the phase ambiguities in the wide
aperture.  The statistical performance of a 225-meter sampling linear array
has been investigated under a wide variety of ionospheric propagation
conditions.  Thirty-one equally spaced elements were sampled in rapid
sequence (one ms per element) to provide a "frozen" picture of the fluctuating
field irregularities across the aperture.  The phase and amplitude of the
sampled signals were digitized and recorded for future computation of the
arrival direction.  Because the element spacing never exceeds one-half
wavelength, the wave-arrival direction can be obtained without ambiguity from
a single scan.  The instrumentation and processing techniques have been
described briefly in previous issue of the Bulletin (vol. 14, no. 3).  A total of
about 8,000 single-scan and time-averaged observations were obtained in
nearly 200 data batches for a wide variety of ionospheric transmission paths.
The time-averaged observations  were obtained by averaging the detected
phase of each element with a 3.8-second RC filter during repetitive antenna
scanning.  An estimate of the arrival direction for each observation was
computed and the variance of these estimates within each batch was
examined.  Phase ambiguities within the aperture produced by field
fluctuations during the scan remained unresolved in less than 4 percent of the
single rapid-scan data and only about 1 percent of the time-averaged
observations.  This represents the failure rate of the sequential sampling
system due to the excessive fluctuation rates during periods  of severe
interference.  Sufficient information is contained within each observation to
indicate when such failure is probable.  Previous measurements with a 122-
meter interferometer that used a 7.5-meter aperture for phase resolution by
extrapolation, gave a failure rate of 4 percent on time-averaged results using a
40-second RC filter.  Thus, the intermediate elements in the linear array
contribute significantly in maintaining phase resolution without time averaging.
 A scatter plot of the batch standard deviations versus the effective sampling
Abstract Text
aperture in wavelengths is shown in Figure 1.  Errors for both the single-scan
and time-averaged observations can be seen to decrease as the aperture to
wave-length ratio increases.  Block RMS values are shown by the dotted
lines.  The over-all RMS errors are 2.1 degrees and 1.4 degrees for the single-
scan and time-averaged data, respectively.   The variance of the indicated
arrival direction for intermediate apertures is summarized in Table I.   Only
arrival directions within 40 degrees of broadside were included to examine the
effect of aperture size on performance.  The reduction in variance obtained
with the time-averaging filter varies from about three for the smallest aperture
to about two for the full aperture.  This represents a direct trade-off between
the temporal and spatial field characteristics.  Interfering rays from wide
angular separations that cause the rapid fluctuations also produce spatial
irregularities of small dimension which are effectively smoothed out across a
wide aperture.  Their relative contribution to variance on a narrow aperture is
much greater, so a larger reduction is available by time-averaging over short
periods.  These statistical space-time relations provide a direct specification
of the environment for optimizing the design of a direction-finding system.  All
field work under this project was terminated during the summer of 1965.  A





Human Accuracy in Locating Firing Enemy Machine GunsTitle Text
Chace, William; Doying, William; Johnson, Thomas; Kim, Ronald;
Selis, David
Author Text
Report ORO-SP-49-AD-236 151.  Not available NTIS.   Authors' Association:
Research Analysis Corporation, McLean, Virginia.
Source Text
armed forces operations, automatic weapons, detection,
azimuth, errors, combat noise, sensory preception,
hearing,  position finding, direction finding, range
finding, small arms
Keyword Text









Reference not available.Source Text
Keyword Text
For this application, virtually sensed data is defined as the output from a
combination of satellite-based remote sensing instruments that have been
blended with data from a numerical weather prediction model/data
assimilation system and processed by an algorithm.  Such a "virtual sensor"
is described to assess evaporation ducts over marine regions.  In this study,
the sensitivity of four evaporation duct height algorithms to data errors are
examined and the results are expressed in terms of the duct height  error
versus parameter error.  The data set used was generated parametrically so a
large variation of environmental conditions could be considered.  The errors
imposed on the data represent uncorrelated random errors associated with
satellite-based remote sensing inaccuracies.  The study shows that although
the evaporation duct height algorithms have different genealogies, they have
similar sensitivities.  The conclusions represent a best case scenario
because of the omission of some sources of error and the assumption of
horizontal homogeneity in the near-surface refractivity field over a typical
satellite sensor footprint.  (Abstract taken from author's summary,






Performance-Defining Parameters of Radio-Navigational AidsTitle Text
Earp, C. W.Author Text
Proc. IEE, vol. 113, no. 5, pp. 767-774.Source Text
Keyword Text
In its broadest aspect, the object of the paper is to draw attention to the need
for a formal theory of radiolocation.  An approximate analogy is drawn
between the time, about 20 years ago, when the "knowhow" of the
experienced communication engineer was being translated into a formal
theory of communication, and the present time, when, despite the existence
of a corresponding expertise in the field of radiolocation, no serious attempt
has been made to define a formal theory.  In radiolocation, the concept of
trading "aperture" or "baseline" for accuracy, very closely allied to the concept
of trading frequency bandwidth for suppression of noise in communication
systems, is very well known, and has probably been fully exploited, but
theoretical limits have not yet been defined.  The further concept that the
frequency bandwidth of a radiolocation signal can also be traded for error
suppression, though not new, has probably not been fully explored, and
certainly not fully exploited.  It is therefore a major object of the present paper
to draw attention to this important aspect.  A complete assessment of the
value of an increased frequency bandwidth is not attempted, and no attempt
is made to define an ideal system.  However, by analyzing a comparatively
simple and practicable system which employs wide-deviation frequency
modulation, and lends itself to a simple mathematical treatment, it is shown
that a great improvement is possible.  A simple aircraft approach-path
guidance system comprising two laterally spaced, synchronously frequency-
modulated transmissions is shown to have a greatly improved error-
suppression characteristic, compared with conventional systems.  The
concept of "effective bandwidth," as already used in communication theory, is
introduced, showing that, though the frequency bandwidth used by a single
location device may be very large, this may not be prohibitive, as a number of
devices may share the same frequency band without mutual interference.
This leads to a suggestion for a new aircraft guidance system providing
azimuth indication, as in VOR, approach-path guidance, distance-to-fly
indication, glide path and distance along runway, all on a single radio-
frequency channel.  (Abstract taken from author's synopsis, formal literature,






Rotary DF (direction-finding) antennasTitle Text
Harper, T.Author Text
Electronic Electro-Optic and Infrared Countermeasures, Vol. 1, No. 1, pages
55-8.   Author's Association:  Watkins-Johnson, Palo Alto, California.
Source Text
microwave antennas, radar antennas, radio direction-
finding, reflector antennas, scanning antennas, rotary
direction finding antenna
Keyword Text
Discusses the advantages of rotary technique over the Monopulse technique






Random Noise in Amplitude Comparison Monopulse SystemsTitle Text
McGinn, Jr, J. W.Author Text
Report LL-47G-7-ESD-TDR-63-28.  Not Available NTIS.  Author's Association:
Massachusetts Institute of Technology, Lincoln Laboratory, Lexington, Mass.
Source Text
radio interference, noise, angle of arrival, signal-to-
noise  ratio, radar antennas, probability
Keyword Text





Optimal space-time signal processing and parameter estimation with
emphasis on its  application to direction finding
Title Text
Mueller, D. G.Author Text
Dissertation, page 228, Order No. 68-7677, University Microfilms, Ann Arbor,
MI.  Author's Association:  University of Michigan, MI.
Source Text
radio direction-finding, signal processingKeyword Text
Develops techniques for processing signals received by a spacial array of K
omnidirectional antennas so as to produce optimal direction-of-arrival
estimates.  Such  estimates are useful for navigational purposes in which
case the signals are electromagnetic  in nature as well as for seismic
investigations where the signals are mechanical vibrations  transmitted
through the earth.  Another possible application is an underwater direction
finding system which utilizes an array of hydrophones for its receiving
antennas.  Two  distinct approaches to the problem are pursued which apply







Theory of polar-display signal analyzers, and a radio direction-finding
analogy
Title Text
Myers, G. A.Author Text
Dissertation, page 148, Order No. 69-265, University Microfilms, Ann Arbor,
MI. Author's Association:  Stanford University, California.
Source Text
radio direction-finding, signal processingKeyword Text
Wideband frequency-sensitive devices, in conjunction with suitable amplifiers,
detectors,  and display devices, may be used advantageously as spectrum
monitors and signal  analyzers in radio receivers or instrumentation systems.
Two related signal-analyzer  techniques of this type are studied.  A polar
display is an inherent feature of these  techniques.  The display appearing on
the screen of a cathode-ray tube operated in an x-y  mode either indicates the
types and numbers of signals received in spectrum monitoring  applications or
presents various important signal parameters in signal-analysis applications.
This report presents for the first time the form of the polar display resulting
when the  input signal is a modulated sine wave, simultaneous sine waves,
and noise.  The marked  similarity between one of the signal-analysis
techniques studied and a standard method of  determining the angle of arrival
of a radio-frequency wave is recognized.  A detailed  analogy between the
various methods of direction finding and those of frequency  measurement is
developed.  This effort resulted in the definition of a phase-matched  scanning
direction-finding system which may have considerable practical significance.
Apart from discoveries which may result, such an analogy promotes a better






Wireless Echoes of Long DelayTitle Text
Pederson, P.  O.Author Text
Proc. IRE, vol. 17, no. 10, pp. 1750-1785.Source Text
Keyword Text
Concerned with echoes having delays of up to « minute or more.  Shows
attenuation excludes delay due to (1) low group velocity; (2) wave propagated
parallel to lower boundary of ionosphere.  Shows that if echoes come from
space, frequency must be high enough to get decent angle, yet not so high
as  to penetrate clouds in space.  Favors 30 m, at which wavelength echoes
were observed.  Thanks echoes with delays up to 30 or 60 sec due to
reflections from "Stormer bands" of electrons within geomagnetic field.
Illustrates  possible ways in which reflections might be obtained.  (Abstract
from Larry Manning's Bibliography of the Ionosphere, published by Stanford






Linear Prediction, MUSIC and Total Least SquaresTitle Text
Schmidt, Ralph O.Author Text
manuscript in progress.Source Text
Keyword Text
A proof that LP and MUSIC are the same under Least Squares (LS); LP is
ordinary least squares (OLS) and MUSIC is total least squares (TLS).







Useful Probability Density Functions; Real/Complex Random VariablesTitle Text
Schmidt, Ralph O.Author Text
manuscript in progress.Source Text
Keyword Text
The differences between real and complex random variables are subtle and
confusing.  Therefore, several common multivariate probability density
functions are discussed with some new results and observations.  (Author's






A Two-Receiver TDOA/FDOA Emitter Location AlgorithmTitle Text
Schmidt, Ralph O.Author Text
manuscript in progress.Source Text
Keyword Text
A special new closed form algorithm using a measured range difference
(TDOA) and a measured range rate difference (FDOA) to calculate a source







Hypersensitivity in COPYTitle Text
Schmidt, Ralph O.Author Text
manuscript in progress.Source Text
Keyword Text
This explains why adding noise often cures LMS algorithm instability.
Solution in terms of MUSIC Signal Subspaces is given.  (Author's preparatory






On the Foundations of Cepstrum and DeconvolutionTitle Text
Schmidt, Ralph O.Author Text
manuscript in progress.Source Text
Keyword Text
An engineering approach to a mathematical basis for Cepstrum and
Deconvolution with a discrete Cepstrum and applications to processing for
echoes and measuring TDOA.  (Author's preparatory abstract, unpublished,






Ambiguity Functions; Correlation vs. DeconvolutionTitle Text
Schmidt, Ralph O.Author Text
manuscript in progress.Source Text
Keyword Text
An alternative to the traditional correlation-based ambiguity function based
instead on deconvolution.  Simulations show much higher resolution and
better multiple signal performance.  (Author's preparatory abstract,






A Theorem in Least Squares Range Difference LocationTitle Text
Schmidt, Ralph O.Author Text
manuscript in progress.Source Text
Keyword Text
An application of the 'wedge product' between vectors to the problem of
source location based on measurements of range difference.  Shows that
bivectors and trivectors play a fundamental role.  (Author's preparatory






Number of Signals Decision AlgorithmsTitle Text
Schmidt, Ralph O.Author Text
manuscript in progress.Source Text
Keyword Text
New results in deciding the number of signals present in a data set before
applying MUSIC for parameter estimation.  New results on the 'typical'
eigenvalues of the Wishart Data Matrix (i.e., the roots of the expected
characteristic polynomial).  (Author's preparatory abstract, unpublished,






Resolving the Problem of ResolutionTitle Text
Schmidt, Ralph O.Author Text
manuscript in progress.Source Text
Keyword Text
The classical concept of resolution consists of recognizing that an observed
effect is due to two separate sources rather than one.  This leads to two
definitions of resolution threshold: The smallest spacing of two sources (1)
permitting reliable estimation of distinct DOAs. (2) permitting reliable nsigs
decision of two sources present.  Since many  researchers report that the
number of signals can be decided reliably at SNRs significantly lower than
where distinct DOAs can be estimated.  Thus, there are two resolution
thresholds dividing performance into three regions of interest; 'resolution' is







MUSIC in a Galois FieldTitle Text
Schmidt, Ralph O.Author Text
manuscript in progress.Source Text
Keyword Text
Three scalars functions--distance between two vectors, length of a vector,
inner product of two vectors--are of fundamental interest in the attempt to
decide the question, "Can you hear MUSIC in a Finite Field?"  If you wonder
why would anyone want to do MUSIC in a Galois Field, remember that 'BCH
Decoding is Prony's method in a Galois Field.'  (Author's preparatory abstract,






Ionospheric Tilt Measurements Near the Magnetic EquatorTitle Text
Treharne, R. F.Author Text
Paper no. 29, NATO Conference Proceedings No. 115.Source Text
Keyword Text





Radar interferometric imaging studies of long-duration meteor echoes
observed at Jicamarca
Title Text
Chapin, E. and Kudeki, E.Author Text
Journal of Geophysical Research, Vol. 99, No. A5, pages 8937-49, May.
Authors' Association:   Department of Electr. & Computer Engineering, Illinois
University, Urbana, Illinois.
Source Text
meteors, thermosphere, wind radar interferometric
imaging studies, long-duration meteor echoes,
Jicamarca, zonal velocity profile, zonal speeds,
vertical shears, rapid temporal variations, spectral
analysis, angle of arrival, scattering mechanism, AD
1990 08, 20 to 100 m/s
Keyword Text
A large number of long-duration (>or=15 s) meteor echoes were detected at
the Jicamarca Radio Observatory on two nights in early August 1990 during
an evening electrojet experiment. Using an interferometric imaging technique,
the authors were able to measure a zonal velocity profile for each meteor trail.
The analysis procedure differs from conventional meteor wind methods in that
it provides instantaneous profiles rather than long-term average information.
Significant altitudinal and temporal variabilities of the horizontal velocities were
noted. Zonal speeds of up to 100 m s/sup -1/, large vertical shears of up to 20
m s/sup -1//km, and rapid temporal variations of up to 50 m s/sup -1/ over an
hour interval were observed. Spectral analysis indicates the presence and
decay of asymmetrical high-frequency signal components. Possible
explanations for the observed high-frequency components are discussed as







Bad for bandits - good for business (vehicle location)Title Text
Read, M. and Taylor-Robinson, G.Author Text
British Telecom Journal, Vol. 7, No. 2, pages 31-3.Source Text
mobile radio systems, vehicle location, fleet
management, Pinpoint, British Telecom Radio Tracking,
security firms, taxis,  couriers, bus operators,
control center, Vehicle Location Unit, low power
radiolocation beacons,  two-way radio
Keyword Text
Accurate vehicle location is essential to fleet management and to tackle the
growing problem of  vehicle hi-jack.  Pinpoint, a new system from British
Telecom Radio Tracking, promises to give  security firms, taxis, couriers, and
bus operators, an effective business tool.  The system enables  vehicles to be
monitored from a control center.  Each vehicle in the fleet is fitted with a
Vehicle  Location Unit (VLU) which, in conjunction with a network of low
power radiolocation beacons,  enables the vehicles to track their current
position.  The vehicles are fitted with a two-way radio with  data capability,






Trailer-Sled Mounted Odograph.Title Text
Faustman, D. J.Author Text
Final Report:  Shared Bibliographic Input, SBI-AD-F560 201, 31 pages.
Author's Association:  Engineer Board, Fort Belvoir, Virginia.
Source Text
distance measuring equipment, position finding,
direction finding, arctic regions, cold  weather tests,
vehicles, military equipment, test and evaluation,
odographs, U/A reports, ATI-97948, NTISDODXA
Keyword Text
No abstract available.Abstract Text
